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1 OEJIM 1 3AJAYN OCBOEHUA JUCHUITJIMHBI

Heasimu ocBoeHMsT y4eOHOW muUCHMIUIMHBI «/IMUTalMOHHOE MOACIMPOBAHWE W WHKCHEPHBIN
aHAIIM3» SIBJISIOTC:

® OCBOCHHE TCOPETHUYECCKUX M MPAKTUYECKUX 3HAHUM, YMEHHI M HAaBBIKOB B 00JIACTH aJTOPUTMU-
3aI[M¥ TEXHOJOTUYECKHUX MPOIIECCOB,

L BJIAACHUC KOMIICTCHIOHUAMMA 110 KBaJII/I(l)I/II_II/IPOBaHHOMy HpI/IMeHeHI/IIO Ha HpaKTI/IKe YHUCJIICHHBIX
METOAOB M 3aKOHOB HM3MCHCHUS TCXHOJIOTMYCCKUX BCJIMYHWH B 3aBUCHUMOCTH OT HM3MCHCHUS
YCIIOBHM MPOTEKAHUS TEXHOJIOTMYECKOTO Mpoliecca.

L BJIAACHUC MATCMATUYCCKUMU MCTOAAMU OIINCAHUSA ITOBCACHUS MaTepI/IaJIOB IIoa IICI>’ICTBI/I€M
pa3JII/I‘-IHBIX BHUIO0B,

® TIOJyYCHHE CTYJACHTAMH HEOOXOIUMBbIC 3HAHUS MO (PYHKIMSIM OCHOBAM M MPUHIIMIIAM TPOCK-
TUPOBAHUS Ha IPUMEPE TEXHOJIOTHICCKUX MAIIHH

L (bOpMI/IpOBaHI/Ie 62130BBIX HAaBBIKOB BBIIIOJIHCHUA HpOGKTOB, KakK y‘-Ie6HLIX, TaK U peaanblx B
Oymyuiei mpopecCHOHATBHON ACSITETLHOCTH.

3agayu TUCHMIIINHBL;

. HOJIy‘-IeHI/Ie HAaBBIKOB CUCTCMHOI'O ITOAX0da K aHaJII/I3y KOHCprKHHﬁ;

* IOJIy4€HHE HABBIKOB ONTUMHU3ALIUU PACYETOB;

* OCBOCHHE METOJI0B aBTOMATH3aIIUU ITPOCKTUPOBAHMUS;

[lepeueHp mIaHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS MO TUCHUILUIMHE OINpeaesseTcs: TpeOOBaHUSIMU
K pe3ynbraTam ocsoeHus OIIOIL.

2 MECTO IJUCHOMIIJIMHBI B CTPYKTYPE OII BO

JucuuiuinHa «IMUTalMOHHOE MOJAEIMPOBAHUE U MH)KEHEPHBIH aHaIM3» OTHOCUTCS K AMCLU-
IUIMHAM TI0 BBIOOPY BapHaTUBHOW YacTH IUCHUIUIMH Ojoka 1 obmenpodeccrnoHanbHOTO MOIYIs
y4eOHOro IJIaHa.

ba3zoit 1 n3ydeHus HacTOAEN QUCHUILINHEL ABISAIOTCS AUCLUIUIMHBL «BbIcIas MaTeMaTuKa»
(1-2 cemectpnr), «MHbDOpManmonHbIe TexHOIOTHNY (1 cemecTp). DT AUCHMILIMHBI HOPMUPYIOT OCHO-
BbI 3HAHUH M COCTABIIAIOT 0a3y TEOPETUIECKOTO 00eCeUeHUS TUCIIUILIIHEI.

Pe3ynpTaThl 0cBOEHMS AMCUUIUIMHBI «VIMUTalLlMOHHOE MOJEIMPOBAHUE M MH)KEHEPHBIA aHAIM3»
SBIISTIOTCSI BXOJHBIMH TTapaMeTpaMu JUIs M3y4eHus: KypcoB «IIpuKiagHbple KOMIBIOTEPHBIE MPOrpaM-
MbD» (5 cemectp), «TexHomoruueckas nHpopmatuka» (6 cemectp). Kpome Toro, nomydeHHble Komiie-
TEHIMH OYAYT UCIIOJIB30BAHBI ITPH BHITIOJTHEHUH BBITYCKHOW pabOTHI OakanaBpa.

Heo6xoauMbpIMU yCTIOBUSIMU TSI OCBOEHUS AMCLUIUIMHBI SBIISIOTCS CIEAYIOLINE 3HaHUS, Biajie-
HUS ¥ YMEHUSI.

3HaTh: OCHOBHBIE TOHATHS, METO/bI U 3aKOHBI MAaTEMaTHUECKOT0 aHaJIN3a, aHATUTHYECKON Teo-
METpPUHU, TUHEWHON U BEKTOPHOMN anreOpsl.

YMeTb: UCI0NIb30BaTh B CBOEH MPO(GECCHOHATBHON NesTeIbHOCTH METO/IbI M 3aKOHBI MaTeMaTH-
YEeCKOro aHajIn3a, aHaAJIMTUUYECKON T€OMETPUH, JINHEHHONW U BEKTOPHOH alreOphl AESITENbHOCTH.

Brnanets: ynorpebieHHeM MaTeMaTH4eCKONM CHUMBOJUKHU JUIS BBIPAKEHHUS KOJUYECTBEHHBIX U
Ka4eCTBEHHBIX OTHOIICHUH OOBEKTOB; HCIOJIB30BAHUEM OCHOBHBIX IPUEMOB 00pabOTKHU IKCTIEPUMEH-
TaJbHBIX JAHHBIX; AHATUTHYECKUM U YMCJICHHBIM peIleHHeM anreOpandyeckux ypaBHEHUH; Uccieno-
BaHUEM aHAIMTHYECKOTO U YHCIIEHHOTO PEUIeHNUs OOBIKHOBEHHBIX AU (PepeHIInaNbHBIX YpaBHEHHUH .



3 TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA TNCHUIIINHBI

[Iponiecc n3ydeHus: TUCHUILIMHBI HANlpaBjeH Ha (opMupoBaHHUE AIeMEHTOB KoMiieTeHInid B cootBeTcTBUU ¢ OC HUSY MU®U u OIl BO no nanHo-
MY HampaBJICHUIO TOJATOTOBKH.

Tabmuua 3.1 - [lepeueHp MIaHUPYEMBIX PE3yIbTATOB OOYUEHUS 10 AUCHUILTIHE

ndp KpuTtepuu oneHuBaHus pe3yibTaToB 00yueHUs OueHoyHbIe
IInanupyemMsble pe3yJbTaThl 00y4eHHs
KOMIeTeHIH 2 3 4 5 cpeacTsa
He 3HaeT: METOABI U | cJIa00 3HAET METOAbI| JAOCTATOYHO MOJHO | CBOOOTHO ONMHMCHIBAET:
BHaTh: - npaBuia 0ohOPMIICHUSI KOHCTPYKTOPCKOH| Cpe/ICTBAa TeOMETPHYE- M CPEICTBA T€OMETPH-| 3HAET: METOIBI U CPEll- | METO/IbI M CPEJICTBA Te0-
mokymeHTaruu B cootBercTBUM ¢ ECK/I; MeTopl| CKOro MOJETUPOBAHUS [4€CKOTO MOAEIMPOBA-| CTBA TEOMETPHUUECKOTO | METPUYECKOTO MOIENIH-
M CpPENCTBA T'€OMETPUYECKOTO MOIEIHPOBAHUATEXHUUECKUX OOBEKTOB;| HUS TEXHHYECKHX |MOJEIMPOBAHUSA TEXHU-| POBAHMSA TEXHHUECKHUX
TEXHUIECKNX OOBEKTOB; METOABI M CPEACTBA aB- METOABI M CPEACTBA | OOBEKTOB; METOMBI M | YECKUX OOBEKTOB; ME- | OOBEKTOB; METOABI U
TOMaTH3allui BBINOIHEHHS W O(OPMIICHHS NPO-aBTOMATH3AIMH BBINOJI-| CPEICTBA aBTOMATH- | TOJBI M CPEACTBA ABTO- |CPEIICTBA ABTOMATHU3AINN DOC
CKTHO-KOHCTPYKTOPCKOM M TEXHOJIOTHUYECKOH| HEHHs M 0pOpMIICHHS |3aI[M1 BBITOJHEHUS U MaTHU3alMH BHITOJIHEHUS BBITOIHEHUS U 0opMITe-
IMOKyMEHTAIN{; TEHACHIWUH Pa3BUTHS KOMIIbIO MPOEKTHO- odopmIteHHs TPOCKT- |1 0POPMIICHHS TIPOCKT- HUSI IPOEKTHO-
TepHOil rpa MKy, ee PoJib U 3HAYCHNE B MHXKCHEP-{ KOHCTPYKTOPCKOHW M | HO-KOHCTPYKTOPCKOH | HO-KOHCTPYKTOPCKOW M|  KOHCTPYKTOPCKOH M
HBIX CHUCTEMaX U MPUKJIATHBIX IPOrpaMMax. TEXHOJIOTHYECKON 10- | M TEXHOJOTHUECKON | TEXHOJOTHYECKON J0- | TEXHOJIIOTHYECKOH JOKY-
KyMEHTaI[H JIOKyMEHTaIHH KyMEHTaIUU MEHTalu1
He yMeeT: HCII0JIb30- 1260 yMeeT: UCIIOIb30BaTh | XOPOIIO OPUEHTHPYeT-
YMeThb: - CHUMaTh 3CKH3bI, BBINOJIHATH U YH- | BAaTh AJS PEIICHUS JUIS PELICHUS TUIIOBBIX |CS: B MCIIONB30BAHUM IS
OTIK-4 TaTb HepTeXH U JAPYIYI0 KOHCTPYKTOPCKYIO |THIOBBIX 3a7ad MeTombl| _boonTMPYETCH: B a4 Meroapt 1 cpen- | pemenns TumnoBsIx 3amau
Croco0eH HCIo0JIb30BaTh P pyry PYKTOPCKY N JCKHU3aX, II0X0 YUTa- P p
JIOKYMEHTAII0; POBOIUTH OOOCHOBAaHHBIN | M CPEICTBA FEOMETPH- CTBa F€OMETPHUUECKOTO | METOJIOB M CPEJICTB I'e0-
COBpEMeHHbIE HH(pOpMAIH- €T YePTEeXKHU U APYTYIO
BBIOOP ¥ KOMIUIEKCHPOBAHHUE CPEJICTB KOMIBIO- | YECKOTO MOAEINPOBa- MO/IETIMPOBAHNS; M0JIb- | METPUYECKOTO MOJICITH-
OHHBIE TEXHOJIOTHH U TIPO- N KOHCTPYKTOPCKYIO
TepHOH Trpad¥KH; WCIIOJIB30BATh JUIS PEIICHHS | HUS; MOJIb30BATHCS 30BaThCsI MHCTPYMEH- | POBAaHMUS; B HCIIOJIb30Ba-
TpaMMHBIE CPEACTBA MIPU JIOKYMEHTALUIO; cia- DdOC
THUITOBBIX 33124 METO/BI U CPE/ICTBA I'€OMETPU- | WHCTPYMEHTAIbHBIMU TaJIbHBIMH TIPOTPaMM- | HUM MHCTPYMEHTAJIbHBIX
MOJIETMPOBAaHNH TE€XHOJIOTH- 60 poBOHUT 0OOCHO-
YECKOTO MOJEJIMPOBAHMS; TII0JIb30BAThCA HH- | HPOTPAaMMHBIMH Cpea- 5 HBIMH CPEACTBaMHU MIPOTPaMMHBIX CPEACTB
YEeCKHX IPOIIECCOB BaHHBIH BHIOOD H
CTPYMEHTAIBHBIMA TIPOTPAMMHBIMH  CPE/ICTBA- |CTBAMHU MHTEPAKTHBHBIX| - o (MHTEPAKTHBHBIX rpadu-| HHTEPaKTUBHBIX rpadu-
MH HWHTEPAKTUBHBIX TPa(UUECKHX CHCTEM, aK- | rpa)MIEecKUX CHCTEM, - KONE)HBIOTC YECKHX CHCTEM, aKTy- |4ECKHUX CHCTEM, aKTyallb-
TyaJIbHBIX AJIS HACTOSAIIETO BPEMEHH. aKTyaJbHBIX JJIS1 HACTO- p HO# rpaduKH P™ | anbHBIX 415 HACTOAIIE- | HBIX JUT HACTOSILIETO
SIIIETO BPEMEHHU P r'0 BpeMEeHH BpEeMEHHU
He 0CTATOYHO BJIaje-
He BJIajieeT: HaBBIKaMHU
. €T: HaBBIKaMH PaOOTHI
Bnaners: - HaBBIKaMu pabOTH HA KOMITBIOTEPHOMH [pabOTHI Ha KOMIIBIOTEP- A KOMIILIOTEDHOI X0poI1IOo BjaajeeT: €BOOOJHO BiIajIeeT:
TEXHHKE C rpa)IeCKUMH ITaKeTaMH [T TOIyde- | HOM TeXHUKe ¢ rpadu- TeXHIKE © rpagmqe HaBBIKaMU 0(hOPMIICHUS| HABBIKAMH O(OPMIICHHS
HUSI KOHCTPYKTOPCKHX, TEXHOJIOTHYECKUX H JPY- |4YECKUMHU MaKeTaMH IS MIPOEKTHOH M KOHCTPYK-| IPOEKTHOM U KOHCTPYK-
PYKTOP i s 5 CKAMU MaKETaMHU IS p Py p Py dOC

TMX JOKYMEHTOB; HaBbIKaMH O0()OPMIICHHUS MPO-
€KTHOW ¥ KOHCTPYKTOPCKOH Jepopmanuu B cOOT-
BeTcTBHH ¢ TpeboBanusiMu ECK/I.

MOJTy4EeHHS] KOHCTPYK-
TOPCKHX, TEXHOJIOTHYe-
CKHX H JIPYTHX JOKY-
MEHTOB.

TIOJTY4eHHs] KOHCTPYK-
TOPCKHX, TEXHOJIOT H-
YEeCKUX U APYTHX
JOKYMEHTOB

TOpCcKoit nedopmanuu B
COOTBETCTBHH C TpeOo-
Banusimu ECK]]

TOpCcKOit nedopmanuu B
COOTBETCTBHH C TpeOoBa-
nusimu ECKJ]




OIIK-12
Crioco0eH UCI0JIB30BaTh

COBpEMEHHBIE HH(pOpMAIH-
OHHBIE TEXHOJIOTHH, TIPH-

KJIaJHbIE TIPOTPaMMHBIE
CPEACTBa NPH PELICHUH

3a7a4 mpoQecCHOHATBLHOMN

JACATCIBHOCTHU

3HaTh: — CTAaHIAPTHBIC IIPOTPAMMHBIE CPEICTBA
JUTSL peLIeHUs 3a71a4 B 00JIaCTH KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO 00eCTIeueHHsI MaIlIMHOCTPOH-

He 3HaeT QU3NIeCKue
OCHOBBI U3MEPEHUH,
CHCTEMY BOCIIPOH3BE-

caabo 3HaeT: pusn-
YECKHUE OCHOBBI M3MeE-
peHuil, cuctemy Boc-

TIPOU3BEACHHUS €11~

JOCTATOYHO MOJIHO
3HAeT: CTaHIAPTHBIC
[POrPaMMHBIE CPEICTBA
IUIS pELICHUS 33/1a4 B

CBO0OOJHO ONMCHIBAET:
CTaH/IapTHBIC [TPOTPaMM-
HBIE CPEJICTBA ISl pellie-

HMS 3a7a9 B 00J1aCTH

TENBHBIX MPOU3BOJICTB; (PM3NIECKUE OCHOBHI W3- |ICHUS eAUHUI] (pr3mde- 00J1aCcTH KOHCTPYKTOP- DOC
. HHUI GU3UIECKUX KOHCTPYKTOPCKO-
MEpEeHHH, CHCTEMY BOCIIPOM3BEICHUS EAVHHULl | CKUX BEJIMYHH U Mepe- CKO-TE€XHOJIOTHIECKOTO
BEJIMYMH U IEpeaadn TEXHOJIOTHYECKOTO 00ec-
¢u3HUIeCKNX BEIMYUH U NIEPeiadn pa3Mepa Cpell- | Taud pa3Mepa cpeli- o0ecreueHNsT MaIInHO-
. . | pa3mepa cpencTBaMu TICYCHNS MAIITHOCTPOH-
CTBaMH M3MEPEHHH. CTBaMH U3MEPEHUI ., CTPOUTENBHBIX IPOU3-
N3MEpEeHUi TEJIbHBIX TIPOU3BO/ICTB
BOJICTB
c1a00 opueHTHpYeT-
YMeTh: - UCTIONIB30BaTh NPUKIIAJAHBIC IPOrPAMM- | HEe YMeeT: IPUMEHSTh yMeeT: IpHUMEHSTh
¢ B IPHUKJIaTHBIX XOpOLIO OPHEHTHPYeET-
HBIE CPEJICTBA IIPU PEIICHUH MTPAKTHYECKUX 33124 ¢du3mKo- ¢busuKo-
IIPOTPaMMHBIX CPEJI- ¢sl: B IPUKIIAHBIX [IPO-
B 00JIaCTH KOHCTPYKTOPCKO-TEXHOJOTMYECKOTO |MaTeMaTH4eCcKHe MEeTo- MaTreMaTHYeCKHe METO-
CTBax Mpu pCUICHUU CPaMMHBIX CpEACTBaX IMPHU|
obecreueHus MAlIMHOCTPOUTEIbHBIX IIPOU3- AbI IUTA pCIICHU 3a/1av JbI UTA pCIICHU 3aJ1av
MMPaKTUYCCKUX 3a/lav B PCHICHUU MPAKTUYCCKUX
BOJICTB; IPUMEHSTH (PU3UKO-MAaTEeMaTHYeCKUE | B 00JIaCTH KOHCTPYK- B 00J1aCTH KOHCTPYK-
00J1acTH KOHCTPYK- 3amad B 00JIaCTH KOH- DdOC
METO/IBI IS PEIICHHS 33124 B 00J1aCTH KOHCTPYK- TOPCKO- TOPCKO-
TOPCKO- CTPYKTOPCKO-
TOPCKO-TEXHOJIOTHYECKOTO O0ECTIeUeHNs MalllM- | TEXHOJIOTHIECKOTO TEXHOJIOTHYECKOTO
TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO 00ec-
HOCTPOUTEJIBHBIX IPONU3BOJICTB C MPUMEHEHHEM C | 00eCTIeYeHHs MalIHHO- o0ecrieyeHns MaIInHO-
obecrieyeHns Mallu- TICYCHNS MAIITHOCTPOH-
NPUMEHEHNEM CTaHAAPTHBIX IPOrPaMMHBIX CTPOUTENBHBIX TIPOU3- CTPOUTENBHBIX IPOU3-
HOCTPOUTEIBHBIX TENIBHBIX TIPOU3BOJICTB
CPEeACTB. BOJICTB BOJICTB
TIPOMU3BOJICTB
He 0CTATOYHO BJajie- .
He BJIaJleeT: HABbIKAMHU | XOPOILIO BJajieeT:
€T HaBBIKaMH TIpHMe- cBO0O/IHO BJIa/IeeT:
MNPUMECHCHUA CTaHaapT- HaBbIKaM¥ IIPUMCHCHUA
HECHUA CTaHAAPTHBIX HaBbBIKaM¥ IIPUMEHCHUA
HBIX NIPOTPAMMHBIX CTaHJAPTHBIX IIPO-
Baagers: — HaBbIKAMU IIPUMEHEHUS CTaHJAPTHBIX NIPOTPaMMHBIX CTaHJAPTHBIX IIPOTrPaMM-
CpencTB B 001acTH IPaMMHBIX CPEJICTB B
MPOTPAaMMHBIX CPEJICTB B 00JIACTH KOHCTPYKTOP- CpeACTB B 00J1acTH HBIX CPEJICTB B 00JIaCTH
KOHCTPYKTOPCKO- 00J1aCTH KOHCTPYKTOP- dOC
CKO-TEXHOJIOTMYECKOT0 00eCIeYeHUs] MaIlluHO- KOHCTPYKTOPCKO- KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOTO CKO-TE€XHOJIOTHYECKOTI0
CTPOUTEIBHBIX MIPOU3BOJICTB. TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOT0 00ec-
obecrieyeHns! MalnHoO- obecrieyeHns1 MalnHO-
obecrieyeHns Mallu- TICYCHNST MAIITHOCTPOH-
CTPOUTENBHBIX TIPOU3- CTPOUTENBHBIX IPON3-
HOCTPOUTEIBHBIX TENBHBIX TIPOU3BOICTB.

BOJICTB.

ITPOU3BOACTB.

BOJICTB.




4 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

4.1 CTpyKTypa M CUHILIHHBI
O6mast Tpy10eMKOCTh (00beM) OUCHUIUTHHBI cocTaBisgeT 4 3auetnbix equauibl (3ET), 144 aka-

JCMHNYCCKHX Ydaca.

Tabmuna 4.1 - O0bEM AMCHUIUIMHBI IO BUAAM YYEOHBIX 3aHATHN

Bun yaeOHO# paboThI Beero, Cemecrp
aKaj. 4acoB 3
OO0u1asi TPY10€eMKOCTb M CUMILIHHBI 72 72
KonrakTHasi padoTa ¢ npenojaBarejieM: 36 36
3aHATHS JEKIIMOHHOTO THUIIA 12 12
3aHSITHSI CEMUHAPCKOr0 TUIIA 24 24
B TOM YHCJIC: CEMUHAPHI
MPAKTHYCCKUE 3aHITH 24 24
MPAKTUKYMBbI
nabopaTopHbBIE pabOTHI
JPYTHE BHUJIbI KOHTAKTHON pabOTHI
B TOM YHCJIe: KyPCOBOE MPOSKTUPOBAHUE
TPYNIOBBIE KOHCYJIBTALUU
WHIMBUIYAJIbHBIC KOHCYJIBTAIAN
WHBIE BU/Ibl BHEAYIUTOPHON KOHTAKTHOM pabOThI
CamocTtosiTesibHAs padoTa 00yYalommMxcs™™: 36 36
M3Y4YE€HHUE TEOPETHUECKOro Kypca 36 36
pacueTHO-rpaduyecKre 3aJaHusl, 3a0a91
pedepar, scce
KYPCOBOE MPOEKTUPOBAHUE
Bua npoMexkyTouHoi aTTecTanuu (3a4er, IK3aMeH) 3a4eT 3ay

Tabmuna 4.2 - Pactipenenenue yueOHOM Harpy3KH 10 pa3/esiaM JTUCIATIITHHBI

Bunpl yueOHOM Harpy3Kku u
UX TPYJIOEMKOCTb, aKaJ.
= qachbl
o
= % 3 © o ®opmu
I = S E O [} [a~] -
g2 | X S |z |E o
% s S Q HanmeHnoBanue pazaena JUCHUILUIHHbBI = |8 w a 2| 5 S pyemblie
o 3 9 & = |2 ElgElE gl E KOMIIE-
238 |2 S Ess8 88
o F 5 |E &8 2% 2 | renumn
o = | % 3o alo e o
[e) < O o Q
Ele ]z | @
Q
Pa3znen 1. OcHOBBI MeTOAa KOHEYHBIX dJIe-
1 A A 2 | 2 6 | 10 | mx2
MEHTOB
Pa3nea 2. Pacyer cTep:KkHeBBIX CHCTEM, pPa-
2 OoTaromux Ha pacTsizkeHue. Kpyyennue. 2 3 6 11 TK-5
Pacyer Ha NIPOYHOCTH KPYIJIbIX BAJIOB.
Pasznea 3. Pacuer cucremM, HCNBITHIBAIO-
BI.BJIB.3.1 | 3 A ’ 2 | 1 6| 9 TK-5
KX U3rud ¥ U3rud ¢ KpyyeHneMm
Pasznen 4. Pacuer mjIockoii 3aa4u TEOPUH
4 e e P 2 | 8 6 | 16 | mKs
YIOPYIOCTH
Pa3pnen 5. Pacuer 00beMHOIi 321244 T€O-
5 e a 2 8 6 16 TK-5
PHMH YIIPYTOCTH
6 | Pa3nen 6. Pacuer 3agaum nepeHoca temia | 2 2 6 10 TK-5




WUTOIO: | 12 | 24 | [ 36 | 72 |

4.2 ConeprxaHue QM CUUTITHHBI

VY enbHbIN BeC TPOBOJAMMBIX B aKTUBHBIX U MHTEPAKTUBHBIX ()OpMax MPOBEICHUS ayJUTOPHBIX
3aHATUN [0 IUCLUILUIMHE cocTaBisieT 25 %.

Tabnuma 4.3 - JIeKImoHHBINH Kypc

JICK-
oA

Howmep
paszze-
na

Tema nexuuu

TpynoeMKocTh, 4acoB

B TOM YHCJIE C
HCIIOJIb30BaHHEM
BCETO | HMHTEPAKTHUBHBIX

o0Opa3oBaTelb-
HBIX TEXHOJIOTHH

Teopernyeckre OCHOBBI METOAA KOHEUHBIX 3JIEMEH-
TOB. OCHOBHBIEC TIOJIOKEHUSI METOJa KOHEUHBIX JJIe-
MEHTOB. JTamnbl PEUICHHUS MPOYHOCTHBIX 3a7a4 METO-
JIOM KOHEYHBIX 3JIEMEHTOB.

Koneunosnementnsiii komrieke ANSYS. Kraccst
3anay, pemaeMbix B ANSYS. I'paduueckuii unTep-
¢etic monwszoBarens (GUI).

[TocTpoeHne reoMeTpuYecKo U KOHEYHOIIEMEHTOM
Mozaenu B mpernporeccope ANSYS. Pacmmpennsie
BO3MOYXHOCTH MIOCTPOSHUS MOJICIIH.

[locTpoeHne reomMeTpuyecKux MoOJENed B Ipenpo-
neccope ANSYS (PREP7). Meton mnoctpoeHus
"cBepXy-BHU3'": MOCTPOCHHE TI'€OMETPUUYECKUX HpPHU-
MUTHUBOB. MeToa noctpoeHus 'cHuzy-BBepx': mo-
CTPOCHUE TOYEK, JIMHUH, MOBEPXHOCTEH, 0OBHEMOB.
Jlormueckue omepanuu Haja T€OMETPUYECKUMHU 00b-
extamu. Imnopt reomerpuyeckux moneneit uz CAD
CUCTEM.

[TocTpoenue koneuHnoanementon moaenu B ANSYS
(PREP7). Tumbl KOHEYHBIX OJJIEMEHTOB. 3aJaHHe
CBOMCTB Marepuana. ABTOMaTHYecKas TIeHepalus
cetku. llpunoxkeHne Harpy3ok K T'€OMETPUUYECKOH
mozenu. 3anyck pemarens (SOLU)

[Tonyuenue pemenus. [loctnporieccopras 06padbot-
Ka pe3ynbraToB. [IpencraBneHune pe3ynbpTaToB

PacmpeHHble BO3MOXHOCTU IOCTPOEHUS KOHEYHO-
aeMeHTHOM Mojenu. PerynsipHas u cBobojHas cert-
ka. [lapamerpsl pa3ouenus. [Ipunoxenne Harpy3ok K
KOHEYHO3JIeMeHTHON Mojenu. [loctopoueccopHas
o0paboTka pe3ynbraToB. KoHTypHOE mpeacTaBieHne
pe3ynbraTtoB. TeKCTOBOE NpE/CTaBICHUE Pe3yNbTa-
TOB

Pemenne nuHEWHON CTaTUYECKOM IIJIOCKOM M TpeX-
MEpHOH 3a/1a4 MEXaHWKHU JehOpPMUPYEMOTO TBEPIO-
ro tema. PemeHne THHEHHOM CTaTHUECKOM ITOCKOM
3aJlaul MEXaHUKHU Ae()OpPMHPYEMOTo TBEPJIOTO Tea.

Pemienue TpexMepHON JTMHEWHOW CTaTUYECKOW 3a1a-
91 MEXAHUKU JehOPMHUPYEMOTO TBEPIOTO TeJa




[Tonstue o mnactunax. ['mnoresa Kupxroda. Css3b
7 5 MEXIy MEepeMeIIeHUsIMH, 1eQOopMalusiMi U YCUITUS- 4
Mu. DyHKIUS TEpEeMEIICHUN Il MPSAMOYTOJbHOTO
HJIEMEHTA
Pemenue 3anaun nepenoca reria. O01muye NoHATHS U
8 6 onpeneneHus. Ypasuenuss MKD nist 3agauu nepexo- 4
ca Terua. Pacuer pacmpeneneHus TemIepaTypbl
BJIOJIb CTEPIKHSI, JIMCKA.
NUTOI'O: 32 8
Tabnuma 4.4 - JlTabopaTopHbie pPabOTHI
TpynoeMKOCTb, akaj. 4acoB
Ne 3a- Howmep HaumenoBanue nabopaTopHoil paboThI U B TOM HHCIE € HCTIOIb-
HATHS paszznena NepevYeHb AUIAKTHUECKUX AMHUI] BCEr0 SOBAHMEM HHTCpaI-
TUBHBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTHI
JlaGoparopnas pabota Nel. Pacuer mioc-
1-4 2,3 o 6 1
KoM (hepMbl
Jlaboparopnast pabota No2. Pacuer nuauun
5 6 4 OaJKy Ha MPOYHOCTH U JKECTKOCTb, U OTpe- 4 1
’ JIeTICHHE HAarpy30K Ha OMOpHI 0e3 yueTa ux
CMEIICHHS
Jlaboparopnast pabota Ne3. Pacuer Ha
7,8 4 IIPOYHOCTBH CEPBI'Y KPUBOILUITHO- 4 1
KOPOMBICJIOBOTO MEXaHHU3Ma
JlaGoparopnas pabota Ne4. OnpeneneHue
9,10 4 nedopMary moBEpXHOCTH TOHKOCTEHHOTO 4 1
UITUH]IPA
JlaGoparoprast padbota Ne5. OnpeneneHue
11,12 5 4acTOT U OpM COOCTBEHHBIX KOJIEOaHMI 2 1
BpalIAOIIErocsi poTopa
1315 6 Jlaboparopnast padota Ne6. ConpsikEHHBIN 4 1
AHAJIN3 KOHCTPYKIIUU
JlaGoparopnas pabota Ne7. KOHBEKTHBHBII
16, 17 6 4 1
TEMI000MeH
JlaGopatopnas pabora Ne§8. Ananu3
18, 19 6 HaIpsHKEHHOT0 U 1e(hOPMHUPOBAHHOTO CO- 4 1
CTOSIHUSI IPH BBITSDKKE CTaKaHa
HUTOI'O: 32 8
Tabmuua 4.5 - CamocrosiTenbHast paboTta cTy/ieHTa
Paznen .
J— Ne Bun camocrositensHol paboTsl crynenTa (CPC) u nepeuens | TpyioeMKOCTb,
/Tl TUTaKTUIECKUAX €TITHHIT 9acoB
TUTHHBI
1 11 [TonroToBka K JEKIIMOHHBIM 3aHITUSAM, IPOPabOTKa TEOPETH- 9
YECKHX MAaTEPHUAJIOB TI0 TEME JICKIIMOHHOTO 3aHSTHS
BrImonHeHue 1oManrHero 3aaHus O COBpEMEHHOM COCTOSIHAN
1.2 BOIPOCA TMPHKIATHOTO MPOArpaMMHOI0 0OecieueHus 2
CAD/CAM/CAE - cuctem




5 21 [ToaroroBka K NEKIMOHHBIM 3aHATUSAM, IPOPaOOTKA TEOPETHU- 6
' YECKUX MaTEPHAJIOB IO TeME JCKIIMOHHOTO 3aHSATHUS
29 [ToaroToBka K J1abopaTopHBIM paboTaM U 0(hOPMIICHHE OTUE- 5
' TOB
3 31 [ToaroroBka K JEKIMOHHBIM 3aHATUSAM, IPOPAOOTKA TEOPETHU- 5
' YECKUX MaTEPHAJIOB 110 TEME JICKIIMOHHOTO 3aHSATHUS
39 [TonroroBka k 1a60paTopHBIM paboTaM U 0hopMIICHHE OTYE- 5
' TOB
4 41 [ToaroroBka K JEKIMOHHBIM 3aHATUSAM, TPOPAOOTKA TEOPETHU- 4
' YECKUX MaTEPHAJIOB 110 TEME JICKIIMOHHOTO 3aHSATHUS
49 [TonroroBka k 1a60paTopHBIM paboTaM U 0hopMIIEHHE OTYe- 4
' TOB
5 51 [ToaroroBka K JEKIMOHHBIM 3aHATUSAM, IPOPAOOTKA TEOPETHU- 6
' YECKUX MaTEPHAJIOB 110 TEME JICKIIMOHHOTO 3aHSATHUS
59 [TonroroBka k 1a6OpaTOpHBIM paboTaM U 0hOpMIIEHUE OTYE- 6
' TOB
6 6.1 [ToaroroBka K NEKIMOHHBIM 3aHATUSAM, IPOPAOOTKA TEOPETHU- 3
' YECKUX MAaTEPHAJIOB 110 TEME JICKIIMOHHOTO 3aHSATHUS
6.2 [ToaroroBka k 1a60paTopHBIM paboTaM U 0hopMIICHUE OTYe- 9
' TOB
NUTOIO: 53

CamocrosiTenbHast paboTa CTYIEHTOB PErIIaMeHTHPYETCSl KpOME MPUBEICHHON TaOJIHIIBI METOIYe-
CKUMHU YKa3aHUSMH «MeToauueckre peKOMEHIAlMU sl CTYJACHTOB M0 OpraHU3allii CaMOCTOSITEIILHON
paboter. s crynentoB HampaieHuit 15.03.02 — «TexHonornveckue MamuHbl U 000pyJIOBaHHE» U
15.03.05 — «KOHCTPYKTOPCKO-TEXHOIOTUYECKOE OOECIeYeHne MAIIMHOCTPOUTENBHBIX MPOU3BOJICTBY
THEBHOU M 3a049HOM dopm oOydenus / coct. C.H. Bnacos, Caran U.A. — Jumutposrpan: AUTU HUAY
MU®U, 2015. 23 c.»

5 OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OO6mue oOpa3oBaTeiabHbIE TEXHOJIOIMH, NPUMEHSEMbIE B IPOLIECCE H3YUEHUS AUCLUIIIMHBI
«VIMUTallMOHHOE MOJENMPOBAHUE M WH)KEHEPHBIH aHaNM3» IMOAPOOHO H3JI0XKEHBI B METOJIUYECKHX
yKazaHusx «MeToauueckre peKOMeHJaluK AJis IpenojaBaTesield Mo opraHu3alny ayIuTOpHoi pado-
Thl cryzeHToB / coct. C.H. Bnacos. — Aumutposrpaa: JUTU HUAY MUDU, 2015. — 34 c.». Kpome
TOT0, AOMOJIHsAOLIUE 00pa30BaTeNbHbIE TEXHOJIOTUH, TPUMEHSIEMbIE B MPOLIECCEe U3YUSHUS AUCLIUILIU-
Hbl «IMUTallMOHHOE MOJEIMPOBAHNE U HHKEHEPHBIN aHAIN3) CIIeyIoIue

® pa3BUBAIOIIEE OOYUCHHE;
npoOieMHoe 00yUYeHHE;
KOMMYHHUKaTHBHOE 00yUYEeHHE;
HPOEKTHAs TEXHOJIOTHS;
UH()OPMAIIMOHHO-KOMMYHHMKATHBHBIE TEXHOJIOTHH;
IpYIIIOBBIE TEXHOJIOTUH;
KOMIIETEHTHOCTHBII MOAXO;
JeATETbHOCTHBIN MOIXO/.
Opranu3annoHHblie (JOpMBbI IPENoJaBaHUs CIIEYIOIIHE:
e y4eOHO-UCCIIEA0BATENBCKAS IEATEIbHOCTD;
® CO3/1aHHE NPOAYKTOB M MaKeTOB;
e paboTta B CUCTEME MOTPY)KEHMSI.



BOU cucTeMe OLeHKH 3HaHui crynentos AT HUAY MU OU.

ce0s OTBET Ha TCOPCTUYCCKHEC BOIIPOCHI n/uau peIICHUA 38.,[[3‘1).

6 OLIEHOYHBIE CPEJICTBA JI/ISI BXOJHOI'O Ml TEKYIIETO
KOHTPO.ISL, TIPOMEKYTOYHOI 1 UTOTOBOM ATTECTALIMM
(AHHOTAILIHS)

KOHTpOHB OCBOCHM OHWCHHUILUIMHBI ITIPOU3BOAUTCA B COOTBECTCTBHHU C Ilonoxenuem o pefITHHFO-

Texkymuii KOHTPOJb CTYJIECHTOB ITPOU3BOAMUTCS B JUCKPETHBIC BPEMEHHBIC MHTEPBAIIBI JICKTO-

pOM U TIpemnojaBaTesieM (SMH), BEIyIIMMHU 1a00paTOpHbIC paObOThI U MPAKTUYCCKUE 3aHSATHUS TI0 U C-

IUIUIMHE B CIEIYIOMNX (hopMax:

e BEHITNIOJTHEHHE TAOOPATOPHBIX PaboT;

e 3amIKTa JJA0OPAaTOPHBIX PadoT;

e YCTHBIE OIMPOCHI,

e pacdeTHo-rpaduyecKue padoThI

e OTIEIHHO OIICHUBAIOTCS JTUYHOCTHBIC KAYeCTBA CTY/ICHTA (aKKYpaTHOCTh, UCTIOJTHUTEIILHOCTD,
UHHUIIMATHBHOCTH) — paboTa y JJOCKH, CBOEBPEMEHHAs C/1aya TECTOB, OTYETOB K JabopaTop-
HBIM paboTaM U JJOMAITHUX 33JIaHUM.

IIpoMe:KyTOUHBII KOHTPOJIb CTYJICHTOB IPOU3BOAMUTCS B CIEAYIOIUX (hopmax:

e TECTHUPOBAHHUE;

e 3aIUTa JJAOOPATOPHBIX PAOOT (IO COBOKYITHOCTH);
HToroBsblii KOHTPOJb TI0 JUCIHUILIAHE TPOXOANUT B (hOpME MUCHMEHHOTO dK3aMeHa (BKIIIOYAET B

@DOH/IBI OLIEHOYHBIX CPEJCTB, BKIIFOYAIOIINE TUIIOBBIE BOMPOCHI K J1a00PaTOPHBIM paboTaM, TECThI U
METO/IbI KOHTPOJIS, 9K3aMEHAIIMOHHBIE OUJIETHI, TO3BOJISIIOIINE OIIEHUTh PE3YJIbTaThl 00yUYEeHHUS IO TaHHOM
JTMCLIMTUIMHE, TTpuBeieHb! B [Ipunoxenun 3.

7 VUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECITEYEHUE
JACHUTLIAHBI

7.1 llepeyeHb OCHOBHOM M IONOJIHUTEJIbHON YU4eOHOM JINTEPATYPbI
Tabmuua 7.1 - OGecniedyeHre AUCIUILTUHBI OCHOBHOM U JIOTIOJIHUTEIBHOM JTUTEPATYPON IO AUCIIH-

TUTHHE
N ABTo Mecro | HaumeHnosa- TI'on | KonuuectBo
n/ p Ha3zBanue u3Ja- | HUe U3JaTeib- | W3Ja- | SK3eMIUIs-
1 HUS CTBa HUS poB
OcHoBHasi IMTEpaTYpa
Tecut. B.B.. JTu- OCHOBBI METOIOB OHIHMH-
1 ’ ’ 3alMu [DNEKTpOHHBINA pe- | MockBa Jlanp 2011
coser, [O.I1.
cypc] : yueb. mocobue
WNHuTtepner-
ABTOMaTH3UPOBAHHOE MPO- VYHHUBepcUTET
2 |TomosumbiHa M.B. | ektupoBanue npombiiieH- | Mocksa | Madopmanu- | 2011
HBIX u3genuii [Tekcr] oHHbIX Tex-
HOJIOTHI
JonmosiHuTeILHAS JIUTEPATYPA
Cennsanios, C.I'. WuHoBaTHKa 1 MHHOBAIH-
1 | H. K. Kpuonn, C. OHHOE TTPOEKTHPOBAHNE B | Mocksa MarmmHo- 2013
MamuHocTpoeruu [Teker]: CTpOCHHE

H. Ioesxxanosa

YuebHoe 1mocodue




NmuTanimoHHOE MOJIETUPO-
BAHME U UH)KCHEPHBIN aHa-
3. [Tekcr]: Meroanye-
CKHE yKa3aHus K J1abopa-
TOPHBIM paboTam JJis CTy-
JICHTOB HaIlPaBJICHUI
15.03.02 — «TexHomnoruue-
2 Binacos C.H. CKHE€ MaIlluHEI 1 000pyI0-
Banue» u 15.03.05 — «Kon-
CTPYKTOPCKO-
TEeXHOJIoTH4ecKoe odecre-
YEHUE MAIIMHOCTPOUTEIIb-
HBIX IIPOU3BOJICTB)» JIHEB-
HOM 1 32049HOH opM 00y-
YEHUS

Jnmurt-

mutpos | JUTHU HUAY
pOB- MHUOU
rpan

2015 60

Meroauuecknue peKOMEH-
JAIuK sl CTYIEHTOB 110
OpraHM3alKi CaMOCTOs-
TeNnbHOM paboTsl [Tekcr]:
JI1s1 CTYyIeHTOB Hampasiie-
Huit 15.03.02 — «Texnomo- | dumut-
Bnacos C.H., Ca- |ruyeckue mamuHsl 1 060- | mutpos | AUTU HUAY

ran N.A. pyznoBanue» u 15.03.05 — pPOB- MHUOU
«KoHCTpyKTOpCKO- rpajg
TEeXHOJIOTHYecKoe obecre-
YEHHE MalIMHOCTPOUTENb-
HBIX IPOU3BOJICTBY JIHEB-
HOU U 3a04HOU (hopm 00y-
YeHUS

2015 150

Meroandeckue yka3zaHus
I IIperioaBaTeseH 11
4 Biacos C.H Ha3 algfm(c)g u I/ICGI:'IOeJ'ILSSBa muTpos | IMTH HUSTY
e |PEP 0 pOB- MU®U
HUIO TECTOBBIX 3aJaHUI At
[Teker] P

JuMuT-

2015 150

Meroanueckue peKOMeH-
JAlMM IS IPenoiaBaTenen
5 Bnacos C.H. 10 OPraHU3aluH ayIUTOP- MH(T)I;?B I[Hgdlf/lgﬁﬂy
HOM pabOThI CTYJI€HTOB p a

[Tekcr] fpat

JAuMuT-

2015 150

7.2 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTEepHET»

1. Unarepuer-nopran 06 ANSYS u CAE-ananuse. http://www.cadfem-cis.ru
7.3 Ilepevyenb MHGOPMANMOHHBIX TEXHOJOTHH, HCIOJIB3yeMbIX NIPH OCYLIeCTBJICHUHN 00pa3oBa-
TEJILHOI0 NMpoLecca Mo AUCHHILINHE

Haubonpmmii 3¢ ekt oT ncnoap30BaHUs HOBBIX MH()OPMAITMOHHBIX TEXHOJIIOTUI B 00pa3oBaTellb-
HOM IIPOIIECCe TOCTUTAETCS NPU UCIIOIb30BaHUU:

* UTH()OPMAIIMOHHBIX U IEMOHCTPALMOHHBIX MPOTPaAMM;

* MOJIEIMPYIOIIMX MPOrpaMM, 00ECIIeUNBAIOIIUX UHTEPAKTUBHBIN PEKUM pabOThl 00y4aemMoro c
KOMIIBIOTEPOM;

* TECTOBBIX CHCTEM JUIl TUArHOCTUKHU YPOBHS 3HAHMIA;

* IocTyma K THPOPMALMOHHBIM pecypcaM ceTh HTepHeT.

HupopmalinoHHbIEe TEXHOJIIOTUH UCTIONIB3YIOTCS Ha pa3IUYHbIX dTanax y4eOHOro mporecca.




1) Ha JeKIuOHHBIX 3aHATHSIX HCIOJB3YIOTCS MYJIbTHMEIUNWHBIC TEXHOJOTHH, BKJIIOYAsl JTEMOH-
CTpalMIO MPE3CHTAIMIA, TPUMEHSIETCA WIUTIOCTPATUBHBIA MaTtepuasl. OTHOBPEMEHHOE BO3/ICMCTBHUE HA
JIBA BOXKHEHIIIMX opraHa (CIyX U 3peHHe) o0yierdaeT mporecc BOCIPUATHS U 3allOMUHAHUS HH(OpMa-
L[1H, IPUAAET HATJISTHOCTh TEOPETHUECKOMY MaTepHaly.

2) Ha nmaGopaTopHO-MPAKTUYECKUX 3aHATUSX U 3aKPEIUICHHUS MaTepuaia UCIOIb3yeTcs MoJie-
JUPOBAHUE TEXHOJIOTUYECKUX MTPOLIECCOB C MOMOIIBI0 KOMITBIOTEPA.

3) JInst KOHTPOJIS U KOPPEKIIMU 3HAHUH HCIIONB3yeTCsl KOMIIBIOTEPHOE TECTUPOBAHHE.

[Ipu  ocymecTBiaeHHH  00Opa30BATEIBLHOINO  MpolEecca  CTYIAeHTaMH H  IpodeccopcKo-
MPEroaBaTeIbCKUM COCTaBOM HCIOJIB3YIOTCS clieAyromiee mporpammHoe obOecnedenue: CAD-
cucrema KOMITAC, Microsoft Office (Access, Excel, PowerPoint, Word), Skype, cobcTBenHOE 3ape-
THCTPUPOBAHHOE IPOTPAMMHOE 00ECTICYCHHE.

[Ipu  ocymecTBiaeHHH  OOpa30BATENBLHONO  Mpolecca  CTyIAeHTaMH H  Ipodeccopcko-
MIPEToJaBaTeIbCKUM COCTaBOM HCIIONIB3YIOTCS CIIEIYIOIINEe WHPOPMAIMOHHO CIIPABOYHBIC CHUCTEMBI:
crpaBoyHble ciyk0bl cetu MuTepuer, Eannoe okHo fgocTymna k o0pa3oBareiabHbIM pecypcam, [Ipodec-
CHOHaJbHas TowckoBas cucrema Science Direct, IIpodeccuonanpuas nouckoBas cuctema JSTOR,
[Ipodeccuonanpuas mouckoBas cucrema ProQuest, Ilpodeccrnonanshas mouckoBas cucrema HOB,
[Tpodeccnonanshas mounckoBas cuctema EconLit.

[TpumensitoTcsi Takue WHGOPMALMOHHBIE TEXHOJOTHH, KaK HMCIOJIb30BAaHHE Ha 3aHATHUSAX AJIEK-
TPOHHBIX M3JAaHUN (YTEHHUE JICKIMHA C HWCIOJIB30BAHWEM ClAaiI-Tpe3eHTAIui, 3JEKTPOHHOTO Kypca
JeKuui, rpaguueckux 0ObEeKTOB, BUACO- ayAuo- MaTepuanoB (depe3 MHTepHeT), BUPTYalbHBIX J1a00-
paTopHii, IPaKTHKYMOB), CIICIIMATU3UPOBAHHBIX H O(DUCHBIX MPOTrpaMM, HHPOPMAIIMOHHBIX (CIIPaBOY-
HBIX) cUCTeM, 0a3 JaHHBIX, OpraHU3allMs B3aUMOJICHCTBUS ¢ 00YYAIOIIMMHUCS TTOCPEICTBOM DIIEKTPOH-
HOU 1ouThI, popymoB, HTEpHET-TPYIII, CKAMII, YaThl, BUICOKOH(PEPEHIICBS3h, KOMIIBIOTEPHOE TECTH-
pOBaHME, AUCTAHIIMOHHBIC 3aHATHUS (OMUMIHNAAbI, KOH(pepeHun), BeOuHap (CeMHHap, OpraHU30BaH-
HBII yepe3 IHTepHEeT), IOArOTOBKA IIPOSKTOB C HCITOJIb30BAHUEM AJICKTPOHHOTO Oduca.

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

1. JlexuumoHHBIE 3aHATHS:
* KOMIUIEKT 3JICKTPOHHBIX MPE3eHTAINi/CI1ai10B,
* ay/IUTOPUs, OCHALIICHHASI TPE3EHTAllMOHHOW TeXHUKOU (IIPOEKTOp, 3KpaH, KOMIIbIOTED),
* pabouee MecTo MpernoaBaTesi, OCHAIEHHOE KOMIIBIOTEPOM C JIocTyroM B HTepHeT,
* paboune MecTa CTyJIEHTOB, OCHAIIEHHbIE KOMIIbIOTEpAaMU C AOCTYNoM B MIHTepHeT, mpeH a-
3HAYEHHBIE /TSI pabOTHI B AJIEKTPOHHON 00pa30BaTeNbHOM cpelie.
2. IlpakTuyeckue 3aHATHA (CEMUHAPCKOTO TUTIA):
* IPEe3CHTAIlMOHHAs TEXHUKA (TPOEKTOP, IKPaH, KOMIIBIOTED)
+ naketsl [10 (oOuiero Ha3HaueHus, a Takxke rpapudeckuii penakrop KOMITIAC),
* OTKPBITHIC MAKEThl MPUKIAAHBIX TporpamMm U 10 ¢ o3HakoMuTenbHbIM niepuogoM (T-Flex
CAD u mp)
3. JIabopaTopHbie pabOTHI:
Komnvromepuwiti knacc, ocHawénnvlii Komnviomepamu ¢ 6vixooom 6 Hnmepnem, a makoice
NPUHMEPOM, CKAHEPOM, MYTbMUMEOUUHBIM NPOEKMOPOM.
— Celeron 1100 MTI'r; (2001 r.) - 14 mT.
— Tlpuntep Laser SHOT LBP-1210 (2005 r.) - 1 .

— IIpoexrop NEC VT47 (2005) — 1 1.



TexHOAOTHUYECKANA KapTa

YTBEPX/AIO:

3aB.kadenpoit

«TexHonoruu MalIMHOCTPOCHU S

«

C.H. Bnacos

»

2019r.

PEeHTHHIOBBIX OAAAOB IO AHCIHIIAHHE
«AHMHATAITHOHHOE MOOAEAHPOBAHHE U NHIKE-

HEPHBIY AHAAU3»

Hanpasaenne nmoaroroBku. 15.03.05 KoHCTpYKTOPCKO-TEXHOIOTHIECKOE 0OECTIEYeHIE MAIIIMHOCTPOUTEIb-

HBIX IPOU3BOJACTB
Ipoduab noaroroBkn TexXHOJIOTUS MAILIMHOCTPOEHUS

MakcumajibHOe KOJIM4YeCTBO 0a/U10B 3a padoTy B TedeHHe ceMecTpa: 55 0a/L10B.

Bcero yacoB — 144 gaca.

B TOM 4HCJIC:

Cemectp

2

HNToroBbiii KOHTPOJIL: 40 6a10B

1 JIEKLUHU - 32 4aCOB;
2 CeMHUHApCKHe / MpakTuieckue 3ausatus - 0;
3 nabopaTopHble paboThl - 32 yaca,
4 IIOATOTOBKA K JIeKnusaM - 20 4yacos;
5 MOATOTOBKA K CEMUHAPCKUM / PAKTUYECKUM 3aHATUSIM - O;
6 MOJITOTOBKA K JTAOOPATOPHBIM padoTaM - 33 4acos;
7 MOJITOTOBKA K 9K3aMeHY / 3a4eTy — IK3aMeH, 27 4ac,;
[TpoMexxyTOUHBII
Nudopmanus . ®dopma uro-
Texymuit koHTponB(<=25) (TK) KOHTPOJIb
0 KOHTPOJILHBIX (<=30) (TK) rOBOTO KOH-
TOYKaxX TPOJIsS
TK; | TK; | TK; | TKs | TKs | TKs 11K, 11K,
Dopma T3,113 | T3, 113 | T3, 13 | T3, 13 | T3, 13 | T3, 13 | KP KP
KOHTPOJISt OK3aMeH
Henenst cnaumn 3 5 7 10 12 15 6 12
MaxkcumanbHbIN
2 2 9 2 2 8 15 15 40
Oann

Ilpumeuanue: B yensax yoobcmea opeanuzayuy mexkyujeco KOHmposs yyem noceuwjaemocmu
cmyoeHmos 8 OanNax 6NUCHlBaemcs 6 OaHHY0 maodauyy moavko 08a pasa (sxnouaemcs 6 TK3 u TK6)
, 10080051 umozu nocewjaemocmu Ha smanax mexywux koumponeti 1 ( TK; ,TK; ,TK3) u 2 (TK4 TK5,
TK) . Ilpu smom makcumanvbuwiii 6QL 30 NOCEWACMOCHb HA KAXCOOM dmane cocmasisem 4 6.




CTpykTypa 62/U10B, HAYUCIAEMBIX CTYJIEHTaM M0 pe3yJbTaTam
TeKyLero KOHTPOJIsl U MPOMEKYTOYHOI0 KOHTPOJIS

Hauucnsiemoe xo-

MaxkcumanbHOE KO-

Ne . JMYECTBO OaJUIOB MO
HanmenoBanue Bu0B yueOHOI pabOTHI JMYECTBO OaIOB
/1 N JAHHOMY BUY
(moneit 6amnoB) .
y4eOHOH pabOThI
Pasznen 1 2
1 Texymmii kKoHTpOJIH 1:
a) BBINMOJHCHUE TEOPETUYCCKUX 3aJaHUM 2
0) BBITTOTHEHHE JTAa0OPaTOPHBIX paboT
Pasznen 2 2
2 Texymmii KOHTpOJIb 2:
a) BBINMOJHEHUE TEOPETUIECKUX 3aJaHUi 2
0) BBITIOJTHEHUE JTA0OPATOPHBIX PadoT
Paznen 3 9
Tekyumuii KOHTpPOJIB 3:
a) BBIMOJHCHUE TEOPETUICCKUX 3aJaHUM 3
3 0) BBIMIOJTHEHUE J1a00PATOPHBIX PadoOT
o 0,7 6ayuta 3a
[Tocemenue neknui 3
JIEKIUIO
N 0,3 Gamna 3a nabo-
[Tocemenue nabopaTOpHBIX 3aHATUI 3
paTopHOE 3aHSATHE
IIpoMe:RyTOYHBII KOHTPOJIb 110 pa3jieiaam
4 15 15
1-3.
Pasznea 4 2
5 Texymmii KOHTpOJIb 4:
a) BBINIOJTHEHHE TEOPETUYECKUX 3aJaHH 2
0) BEITIOJTHEHUE JTA0OPATOPHBIX PadoT
Paszngen 5 2
6 Tekymmii KOHTpOJb S:
a) BBIMOJIHEHUE TEOPETUICCKUX 3aJaHUi 2
0) BBINIOJTHEHUE JTA0OPATOPHBIX PadoT
Paznen 6 8
Texymmii KOHTPOJIH 6:
a) BBIMOJIHEHUE TEOPETUIECKUX 3aJaHUi 2
7 0) BBITIOJTHEHUE J1Ta0OPATOPHBIX PadOT
. 0,7 6anna 3a
TTocemenue ekt 3
JIEKIUIO
. 0,3 Oamnna 3a 3aHs-
[Tocemenue nabopaTOpHBIX 3aHATUI THe 3
IIpoMesKyTOYHBIN KOHTPOJIb
8 POMEIY P 15 15
paznenam 4-6
9 HUTOTI'O BAJIJVIOB 3A CEMECTP: 55




IlepeyeHb TOMAIIHUX 32JAHUI M BUAOB CAMOCTOATEJIbHON PadOThI CTYy/ICHTOB

Henenu cemectpos
Henenu ce- A POB,
B KOTOPBIX OyayT
. MecTpa, B KO-
Templ toMamIHUX 3a0aHUI MIPUHUMATHCA OTYE-
Ne n/mt . TOpBIX OyAeT
U CAaMOCTOSITEITLHOUW pabOTHI ThI IO JOMAIIIHUM
BBIJIABaThCS
3a/IaHKSIM U pabo-
3a/laHHe
Tam
[lenb u 3amaun kypcea "MMUTallMOHHOE MOJIETUPOBA-
n HUE U UHKEHEepHbIN aHanu3". CBsA3b Kypca ¢ JpYyTUMHU 1 3
qucuuramHaMu. OCHOBBI METOJ1a KOHEYHBIX 3JIEMEH-
TOB.
5 Pacrsxenne-cxkarue. Pacuer cTepKHEBBIX CUCTEM, 3 6
paboraronux Ha pactsbkenue. Kpyuenne. M3ru6.
3 Pacuyer cucrtem, UCIIBITHIBAIOIINX U3TUO U U3THO C 6 9
KpY4YCHHUEM.
4 IloaroroBKka K MPOMeKYyTOYHOMY KOHTPO.IIO Nel 9
5 Pacuer mockoii 3aga4un T€OPUH YIIPYTOCTH. 9 12
6 Pacyer 00beMHOI1 3a1a4u TEOPUH YIPYTOCTH 12 15
7 Pacuer 3aaun nepenoca rerma. 15 17
8 IloaroToBka K MPOMEKYTOYHOMY KOHTPOIIO Ne3 17
Benyumii npenopasareib /Bnacos C.H./




MUHUCTEPCTBO HAVKHW U BBIIETO OBPABOBAHUA POCCUNWCKOMN ®EJNEPAIIUU

OEJIEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXIEHUE BBICILIEI'O OBPA3BOBAHUSA
«HannoHabHBIN UCCaeq0BATENbCKUN sAepHbIA YHUBEpcUTET «MUDI»

HI/IMI/ITPOBFPEUJ}CKI/IVI I/IH)KeHEPHO-TGXHOJ’IOI‘I/I‘IECKI/IVI MHCTUTYT —
dvmman demepaTbHOTO TOCYAapCTBEHHOTO aBTOHOMHOTO 00pa3oBaTeIbHOTO YUpeXXaeHs BbIcIiero oopasosanms «Harro-
HaJILHBIVI VICCIIe0BaTeIIbCKUM siIePHbI yHVBepcuTeT «MUDV»

(IUTU HUSY MUDPN)
YTBEPXKJIALIO:
JlexaH GU3UKO-TeXHUYECKOTo (haKyJIbTeTa
B.X. bpon3s
« » 2019 .

JlonmoiHeHUs ¥ MI3MEHEHMsI B padoyeil mporpamme
AUCHMILTHHBI « MU TALIMOHHOE MO/IE/IMPOBAHNE U NHKCHEPHbINH AHAJIU3»

B pa6oueii nporpamme 00HOBJIEHBI CBeJeHNsI 00 M3aHHbIX B 2015 rogy me-
TOAMYECKHX YKA3aHUSX

Kon-
N | ABtop Haspamue Mecto uznga- | Haum. uspa- Ton 5o
n/m HUS TENbCTBA | M3MAaHUA
9K3
MeTtoaudeckre peKOMEHIAINH IS CTYIEHTOB IO OPTaHu-
BracoB | 3amun camocrosTensHoi padoTs! [Teker]: s ctyneHTOB
C.H., |nanpasnenuii 15.03.02 — «TexHOJIIOTUYECKUE MAILIUHBI U
! Caran | o6opynoBanue» u 15.03.05 — «KoHcTpykropcko- AuMHTpOBIpaz 2015 | 150
N.A. | TexHONOrMYeckoe odecreueHne MalInHOCTPOUTEIBHBIX
MPOM3BOJICTB» JHEBHOI U 3a04HOM (opM 0OydeHus
Bnacos | MeTonnueckue ykazaHus Ajis penoaaBaTeeil no paspa-
2 C.H. | 6oTke 1 MCIIOJIL30BaHUIO TECTOBBIX 3aaHuil [TekcT] AMHTpOBIPaz JAUTU 2015 1 150
Binacos | Meroauueckue peKOMEHJAUH JUIsl IPEI01aBaTeNeH 10 HUAY
3 C.H. | opranmsanuu ayiuTopHO# paboThl cTy1eHTOB [TekcT] AumHTpoBrpaz MUOU 2015 1 150
NmuranmoHHoe MOAEIUPOBAHUE U MHKEHEPHBIN aHAIIN3.
[Texct]: Meronuueckue ykazaHus K 1a00paTOpHBIM pabo-
Bi1acos TaM JJis1 CTyeHToB HampasieHuit 15.03.02 — «TexHomnoru-
4 Cl. |"ecKue MammHel 1 obopynosanue» u 15.03.05 — «Kon- JumutpoBrpan 2015 60
"7 | CTPYKTOPCKO-TEXHOIIOTHYECKOE 00SCTICUeHIE MAITHHO-
CTPOHTENBHBIX MIPOU3BOJICTBY» JTHEBHOW M 3a09HOH hopM
o0yueHHs
Pabouas mporpamMma nepecMoTpeHa Ha 3aceiaHuu Kadeapbl TEXHOJIOTUN Ma-
HIMHOCTPOCHUS, MPOTOKOJI 3aCEIAHUSA OT «_ » 201 No .
COI'NTACOBAHO:
3aBenyromuii Beimyckaronieit kadenpoit TM
« _» 2019r. C.H. Bnacos
Havansnux YMY

« _» 2019 . O.10. ApxumnoBa




[Tpunoxenue 1
K paboueil mporpaMMe JUCLMILIUHBI
«AMUTANMOHHOE MOJCJMPOBAHNE  HHKEHEPHBIH AHAJIH3)

AHHOTanus1 padoyeil NPporpaMMbl
Jucuumnuza «MuTanionHoe MOAEIUpPOBAaHUE U WH)KEHEPHBIA aHallM3» OTHOCHUTCS K JUCIIH-
IUTMHAM TI0 BBIOOPY BapHaTUBHON yacTh O0ka 1 o0mienpodeccnoHanTbHOT0 MOAYIIS TUCIUILINH TOA-
TFOTOBKM CTYJIEHTOB IO HampaBiieHHI0 noArotoBku 15.03.05 KoHCTpYyKTOPCKO-TEXHOJIOTHYECKOE
o0ecriedeHrne MalTMHOCTPOUTEIBHBIX IIPOU3BO/ICTB.

JucuuiuimHa peanusyercs Ha ¢pusuko-rexundeckom dakymnsrere JUTU HUAY MUDU kaden-
POH TEXHOJIOTHH MAIIMHOCTPOCHHUS.

JucuumiuHa HareneHa Ha ¢opmupoBanue npodeccuonanbbix kommerenmuii OITK-4 u OINK-
12 BBIMyCKHUKA.

JucuuiuinHa «/IMUTalIMOHHOE MOJAEIUPOBAHUE M MH)KEHEPHBIH aHaJIN3» 3aHUMAaeT Ba)XKHOE Me-
CTO B CUCTEME IOATOTOBKHM HAYYHOI'O MCCIIEIOBATENs M0 JaHHOMY HampasyieHHI0. OHa crocoOCTByeT
(OpMHPOBAHUIO TEOPETHUECKUX MPEICTABICHUN O COBPEMEHHBIX METOAAX INPOEKTUPOBAHUS U aHAIIU-
32 KOHCTPYKLUH C IPUMEHEHUEM COBPEMEHHBIX MTAKETOB MPUKIAAHBIX IIporpaMM. B pesynbrare usy-
YEeHUsl AUCLUUIUIMHBI «IMUTAlIMOHHOE MOJEIMPOBAHNE U MH)KEHEPHBIH aHanu3» o0y4yaeMblil TOJIKEH
3HAaTh CTAaHJApTHbIE MPOTrpaMMHBIE CPEJICTBA JUIsl peUIeHHs] 3ajad B O0JAacTU KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOT0 00ecreueHus] MalIMHOCTPOUTENbHBIX ITPOU3BOICTB; (PM3UUECKUE OCHOBBI H3Mepe-
HUH, CUCTEMY BOCIPOU3BEIACHUS €UHUL] (PU3HMUECKUX BEJIMYMH U Mepefadu pasMepa CpeicTBaMH U3-
MepeHuil; mpaBuia ohopMIIeHUsI KOHCTPYKTOPCKOI fokymeHTaluu B cootBeTcTBUM ¢ ECK/I; MeTozab!
U CpE/ICTBAa TE€OMETPUUYECKOTO MOJICIIMPOBAHUS TEXHHUYECKHX OOBEKTOB; METO/BI M CPEJCTBA aBTOMa-
TU3aLUM BBITOJHEHUSI U O()OPMIICHUS NPOEKTHO-KOHCTPYKTOPCKOM M TEXHOJIIOTMYECKOH JOKyMEHTa-
L1U; TEHACHIIMH Pa3BUTHUsI KOMIIBIOTEPHON IrpadUKy, €€ pojib U 3HAUEHUE B MH)KEHEPHBIX CUCTEMAX U
IPUKIIAJHBIX NIPOrpaMMax; yMeTh UCIOJIb30BaTh MPUKIIAIHbIE IPOrPaMMHbBIE CPEICTBA IIPU PELICHUU
MPAaKTUYECKUX 3a/a4 B OOJACTH KOHCTPYKTOPCKO-TEXHOJOTHMYECKOTO OOECIICYeHUs MAIluHOCTPOH-
TEeJIbHBIX NPOU3BOJCTB; NPUMEHITh (GU3UKO-MAaTEMATHYECKUE METO/IbI AJIsl pellleHus 3aj1a4 B 00JacTu
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOT0 O0ECTIeUeHUsI MAIlMHOCTPOUTEIbHBIX MPOU3BOACTB C IPUMEHE-
HUEM C MPUMEHEHUEM CTaHJAPTHBIX MIPOIPAMMHBIX CPEJCTB; CHUMATh CKU3bI, BBIIIOJHATH U YUTATh
YepTeXU M APYTYyH0 KOHCTPYKTOPCKYIO JOKYMEHTAIMIO; MPOBOAUTH OOOCHOBAaHHBIM BBIOOp U KOM-
IUIEKCHUPOBAaHUE CPEJICTB KOMIBIOTEPHOH TpadUKH; UCIIOIB30BaTh Ul PEIICHHs TUIIOBBIX 3a]1a4 METO-
Il U CPEACTBAa N€OMETPUYECKOTO0 MOJEITUPOBAHUS; IMOJIb30BATHCS MHCTPYMEHTAIBHBIMHU NPOTrpamMM-
HBIMHU CPEJCTBAMU WHTEPAKTUBHBIX IPaPUUECKHX CUCTEM, aKTyalbHbIX JUI COBPEMEHHOI'O MTPOU3BOI-
CTBA; BJIa/I€Th HaBbIKAMU NMPUMEHEHUS CTAaHIAPTHBIX MPOTPAMMHBIX CPEJICTB B 00JIaCTH KOHCTPYKTOP-
CKO-TE€XHOJIOTUYECKOT0 00eClevyeHus] MallMHOCTPOUTEIbHBIX IMPOU3BOJCTB; HAaBBIKAMHM pPabOTHl Ha
KOMITBIOTEPHON TE€XHHMKE C rpapMueCKUMH MaKeTaMM JUIsl TOJy4YeHUS! KOHCTPYKTOPCKHUX, TEXHOJIOT U-
YEeCKHUX U APYIHMX JOKYMEHTOB; HaBbIKaMU O(OPMIICHHS MPOEKTHOM M KOHCTPYKTOPCKOM Aedopmanuu
B cooTBeTcTBUU ¢ TpeboBanusimMu ECK/I.

[IpenogaBanue NUCHUIUIMHBI MpPEIyCMaTpHUBAeT cIeAyrolIre (GopMbl OpraHU3alUuu y4eOHOTO
polecca: JIEKIIMH, 1a00opaTopHble paboThl, CAMOCTOSITENbHAS padoTa CTYI€HTa, KOHCYJIbTAllUH.

[TporpamMMoii AMCHIUTUIMHBI MIPEyCMOTPEHBI CIEAYIOUINE BHUIbI KOHTPOJIS: TEKYIIHA KOHTPOJb
yCIieBaeMOCTH B (hopMax: BHIMOJIHEHHUE TaOOPaTOPHBIX paldoT; 3aMTa JabopaTOpHBIX padoT; yCTHBIE
OTIPOCHI; pacueTHO-rpaduueckre padoThl, MPOMEKYTOUHBIN KOHTPOIb B (pOpME TECTUPOBAHUS U UTO-
TOBBIH KOHTPOJIb B (popMe MUCHBMEHHOTO 9K3aMeHa (BKJII0YaeT B ce0si OTBET HA TEOPETUUECKUE BOMPO-
Chbl /WM pElIeHUs 3a1a4).

OO6miast TpyIOEMKOCTh OCBOCHHS JTUCIMIUIMHBI COCTaBseT 4 3adeTHhIX eauHuIbl, 144 daca.
[TporpamMMoii TUCIMITIIMHEI PETyCMOTPEHBI JIEKIIMOHHEIE (32 yaca), taboparopHsbie (32 yaca) 3aHsATHS
U caMocTosTelbHas padora crynenTa (53 yaca).



[Tpunoxenue 2
K paboueil mporpamMme TUCIUILIHHBI
«AMuTanMOHHOE MO/IeJIMPOBAHUE U UHKEHEePHBIH aHAIU3»

MeToauuecKkue YKazaHnus 1Jist CaMOCTOSITENbLHOM paﬁ()TbI Oﬁy‘{alOIIII/IXCﬂ

N ABTop Hazsanue Mecto | HaumeHnona- T'on | KomuuecTtBO
W u3la- | HUe U3JaTeNb- | W3/a- | SK3eMIUIS-
HUS CTBa HUS poB
MeTtonuyeckue pekoMeH-
JAIUu U1l CTYZICHTOB 110
OpraHu3aly caMoCTOs-
TenbHO# paboTsl [Tekcet]:
Jlj1g cTyIeHTOB HaIpaBJie-
Huii 15.03.02 — «Texnono- | Aumut-
1 Bnacos C.H., |rudeckue mammuusl u 000- | mutpos | JUTHU HUAY 2015 150
Caran . A. pynoBanue» u 15.03.05 — pOB- MU
«KoHcTpyKkTOpCKO- rpag
TEXHOJIOTH4ecKoe odecne-
YeHHE MalTMHOCTPOUTEb-
HBIX TIPOU3BOJICTBY JTHEB-
HOM U 3a04HOM dopM 00y-
YCHMUS




[Tpunoxenue 3
K paboyeli mporpaMme JUCIHILTHHBI

«AMUTAIIMOHHOE MOJICJIUPOBAHUE U HHH(CHeprIi/'I AHAJIHN3)»
(I)OH)I OHECHOYHBIX CPEACTB NUCHUIIJIUHDBI



[Ipunoxenue 4
K paboueil mporpaMMe JUCLMILIUHBI
«AMUTANMOHHOE MOJCJMPOBAHNE  HHKEHEPHBIH AHAJIH3)

MeToanueckue yKa3aHusi AJ5 CTYAE€HTOB 10 0CBOEHUIO JUCIHMILIHHBI

TpymoeMKoCcTh OCBOCHUS AUCHUILIMHBI cocTaBisieT 144 yacoB, n3 HUX 64 4acoB ayIUTOPHBIX 3aHITUH
u 53 yacoB, OTBEICHHBIX HAa CAMOCTOSITENIbHYIO PadOTy CTyICHTA.

Llenbl0 caMOCTOSTENILHOW PAa0OTHI CTYACHTOB SIBISICTCS OBIIaJIeHUE (YyHIaMEHTAaIbHBIMU 3HAHUSMU,
npodecCHOHATLHBIME YMEHHUSIMA Y HABBIKAMH ACSITEIBHOCTH 1O MPOQUITIO, OIBITOM TBOPYECKOM, HC-
CIIEZIOBATEILCKOM JieaTebHOCTH. CaMocTosTeIbHasE padoTa CTYyIEHTOB CIIOCOOCTBYET Pa3BHTHIO Ca-
MOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OPTraHW30BAaHHOCTH, TBOPUYECKOTO IMOAXO0/]a K PEIICHHUIO MPO-
0sieM y4eOHOT0 U MPOPECCHOHATHHOTO YPOBHSI.

C uenplo palMoHANIbHON OpPraHU3alMd CaMOCTOSATEIbHONW pabOThl CTYJAEHTA, MOATOTOBICHBI METO M-
YEeCKHUEe YKa3aHMS:
1. Meronuyeckue pPeKOMEHIAIMU JUIs CTYACHTOB 0 OpraHU3alid CaMOCTOSITEIILHON pPaboThI.
Hnst crynentoB HampaieHuid 15.03.02 — «TexHojormueckue MamuHbBI U 000OpYIOBaHHE» H
15.03.05 — «KOHCTPYKTOPCKO-TEXHOJOTHYECKOe OOECHeuYeHne MAIIMHOCTPOUTENBbHBIX MPOU3-
BOJICTB» JHEBHOW U 3a0uHOM (opMm 00yuenus / coct. C.H. Brnacos, Caran U.A. — JlumutpoBrpan:
JUTU HUAY MUDU, 2015. - 23 c.

OpraHmauI/m ACATCIIBHOCTU CTYACHTA B MMPOLCCCC OCBOCHUA JUCHUIIJIMHBI ITIPUBCICH B Ta6J'II/III€.

Bun yueOHbBIX

N Opraausanus IeITeIbHOCTH CTYICHTAa
3aHATUI p T I ya

Hanmcanue KoHCIIEKTa JIGKIUI: KPaTKO, CXEMaTUYHO, TIOCJIEI0BATENLHO (PUK-
CHpOBATh OCHOBHBIE MOJIOKEHUS, BBIBOJIbI, (HOPMYIMPOBKHU, 0O0OIIECHHS; 110~
MeyaTh Ba)KHbIE MBICIIM, BBIIEIATH KIIOUYEBBIE CIIOBA, TepMUHBL. [IpoBepka
TEPMHMHOB, TIOHATUN C MOMOLIBIO SHLIMKIONEANMN, CIIOBAPEH, CIIPABOYHUKOB C
BBINHACHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAYUTH BOIPOCHI, TEPMUHBI, Ma-
Jlexuus TepHuall, KOTOPBIA BBI3BIBAET TPYAHOCTH, IOMETUTH U IONBITATHCA HAUTH OT-
BET B PEKOMEHyeMOH JuTepaType. Ecinmu caMOCTOATENBHO HE ynaeTcs pa3o-
OpaTbcs B Marepuane, HeoOXoaumMo chopMyaupoBaTh BOIPOC U 3a/aTh Mpe-
[0JIaBaTEI0 Ha KOHCYJbTAllUM, Ha IPAKTUYECKOM 3aHATUH. Y IEIUTh 0c000€
BHMMAaHUE COBPEMEHHBIM METOAAM IMPOEKTUPOBAHUS U ONTHUMU3ALMHU KOH-
CTPYKIIMII.

Meroandeckue yka3aHusl IO BBITTOJIHEHHIO JTa00OPaTOPHBIX padoT:

Brnacos C.H. HNmutannoHHOE€ MOAENMPOBAHUE M WHXKEHEPHBIN aHau3.
[Texcr]: Metoanueckue ykasaHHs K JTaOOpaTOpHBIM paboTaM sl CTYAEHTOB
HarnpaBienui 15.03.02 — «TexHonmornyeckue MamvdHbBI U 000PYIAOBaHUE» U
15.038.05 — «KOHCTpYKTOPCKO-TEXHOJIOrHYeckoe o0ecreuyeHre MalnHOCTPO-
WUTETBHBIX MPOU3BOJCTB» JHEBHOU U 3a04HOM dopm 00yuenus / Coct. C.H.
Baacos. — Jlumutposrpan, 2015. — 33 c.

JIaGoparopHas
paborta

3HAaKOMCTBO C OCHOBHOM W JIONMOJIHUTENIbHOM JIMTEpaTypoM, BKIIOYasl Crpa-
NunuBunyanpHble | BOUHBIE W3JaHUS, 3apyOCKHBIE MCTOYHUKH, KOHCIEKTHPOBAHHE OCHOBHBIX

3aJaHus MOJIOKEHUH, TEPMUHOB, CBEICHUMN, TPEOYIOIUX /ISl 3alIOMUHAHUS U SBJISIO-
IIUXCS OCHOBOITOJIATAIONIMMHU B 3TOM TeMe. Pelmenne THITOBBIX 3a1ad.

[TaTeHTHBIN MOUCK U cocTaBiIeHHe Oubauorpaduu, UCIOIb30BaHUe OT 3 110 5

PacuetHo- Hay4YHBIX palboT, U3JI0KEHHE MHEHMSI aBTOPOB U CBOETO CYXKICHHs MO BbI-

rpaduueckue OpaHHOMY BOIIPOCY; H3JIOKEHHE OCHOBHBIX AaCMEKTOB MpoOieMbl. O3HaKo-

paboThI MUTBCSL CO CTPYKTYpPOH U 0(hOpMIIEHUEM KOHCTPYKTOPCKUX JTOKYMEHTOB. BhbI-
IIOJIHEHUE PACYETOB 110 aKTYaJIbHBIM 33Jja4aM IPOECKTUPOBAHMSL.

IToaroToBka k [Ipu moAroroBke K dK3aMeHY HEOOXOJWMO OPUEHTHUPOBATHCS HAa KOHCIIEKTHI

9K3aMEHY JEKUUH, pPEKOMEHAYEMYIO JINTEPATYPY.




[Ipunoxenue 5
K paboueil mporpaMMe JUCLMILIUHBI
«AMUTANMOHHOE MOJCJMPOBAHNE  HHKEHEPHBIH AHAJIH3)

TEXHOJIOI'UX U ®OPMBbI ITPEITIOJABAHUSA
PexomMeHganuu 0 OPraHU3aLMM M TEXHOJIOTHUAM 00y4YeHH S JJISA IIPEnojaBaTesisi

I. OOpa3oBaTesibHbIE TEXHOJIOTHH

[IpenogaBaHue AMCHUILIMHBI BEIETCS C MPUMEHEHHEM CIIEAYIONINX BHIOB 00pa30BATEIBHBIX TEXHO-
JIOTUH.

KomMyHHKaTHBHOE O0y4eHHe: YTCHHE JICKIIUH, M3JI0)KEHHE HOBOTO MaTepuaia ¢ UCIOJIb30BAHUEM
TPaaUIMOHHBIX (DOPM MPEOAaBaHus, HATTIAIHBIX TOCOOUH 1 Ipe3eHTaluii (pasoenst 1-6).
HNHdopManuoHHbIe TEXHOJOTHH: HCIIOJIb30BaHUE AIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB MPHU
MOJITOTOBKE K JICKIIUSAM, TIPAKTHYSCKUM M JTA00OPATOPHBIM 3aHITHAM (paszdenst 1-6).

Padora B KomMaH/e: coBMecTHasi paboTa CTYJEHTOB B TPYIINE NMPHU BHITOJHEHUH JIA0OPATOPHBIX pa-
00T, BBIMIOJIHEHUH IPYIIIIOBBIX JOMAIIHKX 3a1aHuil (pazoenvt 1-6).

1. Buabl u conepxxanue yueOHbIX 3aHATHIA

Pa3zzea 1. TeopeTHUYeCKHE OCHOBBI ME€TOZAa KOHEYHBIX SA€MEHTOB. DTalkbI pe-
LIE€HHsI IPOYHOCTHBIX 3aza4. KoHeuHO’AeMeHTHBIH KoMnaekc ANSYS
Teopernueckue 3ansaTus (JIeKHuM) - 2 yac.
Jlekuus 1.
Teopernueckue OCHOBBI METO/a KOHEUHBIX 3JIeMEHTOB. OCHOBHBIE MOJIOKEHUSI METOAA KOHEY-
HBIX AJIEMEHTOB. DTallbl PELICHUs IPOYHOCTHBIX 33]]a4 METOJIOM KOHEUHBIX 3JIEMEHTOB.
KoneunosnementHsiii komruiekc ANSYS. Knacesl 3anau, pemaembix B ANSYS. ['paduueckuit
unTepdeiic momszonarens (GUI).
Tun nexyuu: UHGOPMAYUOHHAS TEKYUSL.
Ha nexuuu npoucxoaut nepeaada yaeOHOW HH(GOPMALIUU OT MPEToAaBaTelis K CTyJJeHTaM, B TOM YHC-
Jie C UCMOJIb30BAHUEM KOMIIBIOTEPHBIX M TEXHUYECKUX CPEJICTB, HAIIPaBJICHHAs B OCHOBHOM Ha IpH-
oOpeTeHne CTYJJeHTaMH HOBBIX TEOPETHUECKUX U (PAKTUUECKUX 3HAHUM.
PazneA 2. IlocTpoeHHEe reOMETPHYECKOH H KOHEYHOIAEMEHTOH MOJLEAH B IIpe-
npoueccope ANSYS. PacuinpeHHbI€ BO3MOXKHOCTH IIOCTPOEHHS MOZAEAH
Teopernueckue 3aHATHA (JEKIUH) - 2 yac.
Jleknus 2.
[TocTpoeHue reomeTpuueckord W KOHEYHOZIEMEHTON monenu B mpenporeccope ANSYS. Pac-
LIMPEHHBIE BO3MOXHOCTH MOCTPOEHUS MOJIENH.
[TocTpoenue reomerpuyeckux moneneit B npemnpoueccope ANSYS (PREP7). Meron moctpoe-
HUs "CBEpXy-BHM3'": MOCTPOEHUE I'€OMETPUUYECKUX NPUMHUTHBOB. MeTox mocTpoeHus ''CHHU3Y-
BBepX'': MOCTpOEHHE TOYEK, JIUHUM, MOBEPXHOCTEH, 00beMOB. Jlornueckue onepanuu HaJ reo-
MeTpu4ecKUMHU o0bekTamu. IMnopT reomerpudeckux Moaenei uz CAD cucrem.
[Toctpoenne koneunoanemenTor mojenu B ANSYS (PREP7). Tunbl KoHEUHBIX 3J1IeMEHTOB. 3a-
JlaHWE CBOWCTB MaTepuasia. ABTOMaTH4yecKas reHepanus ceTku. IIpuioxkeHue Harpy3ok K reo-
MeTpudeckoit monenu. 3amyck pemarens (SOLU).
Tun nexyuu: UHMEPAKMUEHASA, C BUZYATLHBIM MAMEPUATIOM.
Ha nexuuun ucnonb3yrorcst cxembl, pucyHKU. [IpoBenenue JeKuu cBOAUTCS K CBSI3HOMY pa3BEpPHYTO-
My KOMMEHTHPOBAaHHUIO NpenojaBaTeieM IMOArOTOBIECHHBIX HArisAHbIX mocoOuit. Ilpum 3Tom BakHa
JIOTUKA U PUTM NOJIa4M y4eOHOro Marepuara.
JlabopaTopHbIil NpakTHKYM - 4 yaca, 1 padora.
JlaGopaTopuas padoraNel. Pacuer miockoil pepmbl
Dopma npoeedenus 3auamuii. B Tpynnax no 6-12 yenosek, paboTa Ha YCTAaHOBJIEHHOM B J1abo-
paTopuu 000pyJO0BaHUH
Lenb paboThl: pacyer AeGOPMUPOBAHHOTO COCTOSHUS TIIOCKOH (hepMBl.



Pazzea 3. Iloayuenue pemeHusa. IlocrnpoueccopHasas o6paboTKa pe3yAbTaTOB.
IIpeacTaBAeHHE PEe3yABTaATOB
Teopernueckue 3ansaTus (JIeKuN) - 4 yaca.
Jleknus 3.
[Tonyuenue pemenus. [loctnponeccopuas oOpaboTka pesynbraToB. llpencraBnenue pesynbra-
TOB.
Tun nexyuu: uHmMepaKmMueHasl, ¢ BU3VAIbLHLIM MAMEPUATIOM.
Ha nexkuuu ucnonp3yroTcs cXembl, pUCyHKH. [IpoBeneHne JeKIuu CBOJUTCS K CBA3HOMY Pa3BEpHYTO-
My KOMMEHTHPOBAHHIO MpernojaBaTesieM MOATOTOBICHHBIX HAITSIAHBIX mocoOuil. Ilpu sTom BakHa
JIOTMKA U PUTM II0JIa4M y4eOHOro Marepuaia.
Jleknus 4.
PacmmpenHbie BO3MOXKHOCTH NOCTPOCHUSI KOHEYHOAJIEMEHTHOM Moaenu. Pery-nsipHas u cBo-
6oxnas cerka. [lapamerpsl pazOuenus. [Ipunoxenre Harpy30k K KOHEUHOJIEMEHTHONH MOJIEIH.
[ToctnporneccopHast 00paboTka pe3ynbraToB. KOHTYypHOE MpencTaBieHne pe3ynbTaToB. TekcTo-
BOE MPECTABIICHUE PE3yIbTATOB.
Tun nexyuu: UHGOPMAYUOHHAS TEKYUSL.
Ha nexnumn npoucxoaut nepenavya yueOHoi nHGOpMaIMu OT MpenoaBaTelis K CTyAeHTaM, B TOM YHUC-
Jie C UCTIOIb30BAaHNEM KOMIBIOTEPHBIX M TEXHUYECKUX CPENICTB, HAIIPABJICHHAs B OCHOBHOM Ha IMpH-
oOpeTeHne CTyJJeHTaMH1 HOBBIX TEOPETHUECKUX U (PAKTUUECKUX 3HAHUM.
JlaGopaTopHblii NpakTUKYM - 2 yaca, 1 padora.
JlaGopaTopuas padoraNel. Pacuer miockoil pepmbl
Dopma nposedenus 3ausmuil: B rpymnmnax mno 6-12 genosek, paboTa Ha YCTaHOBIEHHOM B J1a00-
paTopuu 000pyJIOBaHUH
Lenb paboThl: pacdeT AePOPMUPOBAHHOTO COCTOSIHUS ITIOCKOU (hepPMBI.

PasneA 4. PelieHHe AHHEHHOH CTaTHYECKOH IIAOCKOH H TPEXMEPHOH 3aaad
MeXaHHKH AedopMHpyeMOro TBepaoro Teaa. PellieHne AHHeHHOH cTaTH4Ye-
CKOH IIAOCKOH 3aZla4yH MEXaHHKH AedopMHpPyeMOro TBEpPAOro TeAa

Teopernueckue 3ansaTus (JIeKuNn) - 4 yaca.
Jlekuus S.
Pemenuie nuHeitHOM cTaTUYECKON 3a/1aul MEXaHUKU JeOpMUPYEMOTro TBeporo Tena. Pemenue
JMHEWHON CTAaTUYECKOM MIIOCKOM 3a/1a4u MEXaHUKH J1e(hOPMUPYEMOTO TBEPIOTO Tea.
Tun nexyuu: uHmMepaKxmueHasl, ¢ GU3YAIbLHLIM MAMEPUATOM.
Ha nexumu ucnons3yroTes cXeMbl, pUCYHKH. [IpoBeneHne IeKIuN CBOJUTCS K CBA3HOMY Pa3BEpHYTO-
My KOMMEHTHPOBAHHIO MpernojaBaTelieM MOATOTOBICHHBIX HAITSIIHBIX mocoOuil. Ilpu sTom BaxHa
JIOTUKA U PUTM NOJIa4M y4eOHOro Marepuaa.
JlabopaTopHbIii NpakTHKYM - 12 yacoB, 3 padoThlI.
JlabopaTopuasi pa6oralNe2. Pacuer nuHMM OalIku Ha MPOYHOCTH U KECTKOCTh, U OMpPEIEICHNE
Harpy3oK Ha Omnopbl 0e3 y4eTa uX CMELCHHS
Dopma nposedenus 3auamuti. B Tpymmax mo 6-12 denosek, paboTa Ha YCTaHOBJIEHHOM B JIa0o-
paropuu 000pyA0BaHUH
ens paboThl: paccuuTaTh HAPSHKEHHO-IE(POPMUPOBAHHOE COCTOSTHUE JTUHUW OaJKUd HA MPOY-
HOCTB U JKECTKOCTb, U OIPE/IeNICHHE Harpy30K Ha OMOpbI 0e3 yueTa uX CMeIeHHs.
JlabopaTopHnas pab6oraNe3. Pacuer Ha MPOYHOCTH CEPhI'M KPUBOILIUITHO-KOPOMBICIIOBOTO MeXa-
HU3Ma
Dopma nposedenus 3auamuti. B Tpymmax mo 6-12 demosek, paboTa Ha YCTaHOBJIEHHOM B JIa0o-
paropuu 000pyI0BaHUH
Lenb paboThI: paccYUTaTh Ha IPOYHOCTH CEPHI'Y KPUBOIIUITHO-KOPOMBICIIOBOTO MEXaHH3MA.
JlaGopaTopuas padoraNed. Onpenenenue qeGopMaluy NTOBEPXHOCTH TOHKOCTEHHOTO IMIIMH-
apa
Dopma npoeedenus 3auamuii; B Tpynnax no 6-12 yenosek, paboTa Ha YCTaHOBJIEHHOM B J1abo-
paTopuu 000pyJOBaHUH
Lenp paboThl: onpeneauTs 1edopMalnio TOBEPXHOCTH TOHKOCTEHHOTO BPAIAIOLIET0Cs U H-
apa.



PazneA 5. PellleHHe TpeXMEPHOH AHHEHHOH CTATHYECKOH 3aa4YH MEXaHHKH
Ae-bopMHpPyeMOro TBEpAOIro TeAa
Teopernueckue 3ansaTus (JIeKuN) - 4 yaca.
Jleknus 6.
Pemenne TpexmepHO# JIMHEHMHOW CTATHYECKOHM 3ajjaul MEXaHUKH JePOpMUPYEMOTro TBEPOTO
Telna.
Tun nexyuu: uHmMepaKmMueHasl, ¢ BU3YAIbHLIM MAMEPUATOM.
Ha nexuuun ucnonb3yrorcst cxeMbl, pucyHKU. [IpoBeneHue aeKuuu cBOAUTCS K CBSI3HOMY pa3BEPHYTO-
My KOMMEHTHPOBAHHIO MpPENoAaBaTesieM IMOJIrOTOBJICHHBIX HArIAIHBIX mocobuil. Ilpu 3ToM BakHa
JIOTMKA U PUTM II0JIa4M y4eOHOro Marepuaia.
Jleknus 7.
[Tonsarue o mnactunax. ['mnoreza Kupxroda. Cesizp Mexay nepeMemmeHusimMu, 1edpopManusiMu 1
yeunusamu. OyHKIKA epeMenieHu sl MPSIMOYTOJIBHOTO 3JIEMEHTA.
Tun nexyuu: UHGOPMAYUOHHAS TEKYUSL.
Ha nexnumn npoucxoaut nepenavya yueOHo# nHGOpMaIM OT MpenoaBaTelis K CTyAeHTaM, B TOM YHUC-
Jie C UCTOJIb30BAHNEM KOMIBIOTEPHBIX M TEXHUYECKUX CPENICTB, HAlIPaBJICHHAs B OCHOBHOM Ha IpH-
oOpeTeHre CTYJJCeHTaMH1 HOBBIX TEOPETHUECKUX U (PAKTUUECKUX 3HAHUM.
JlabopaTopHblii NpakTUKYM - 6 yacoB, 1 padora.
JladopaTopuasi padoraNe5. Onpenenenue 4actotr U GopM COOCTBEHHBIX KOJIeOaHMIA Bpaliaro-
LIerocsi poTopa
@Dopma npogedenus 3auamuii: B rpymnmnax mno 6-12 yenosek, paboTa Ha YCTaHOBIEHHOM B Ja0o-
paTopuu 000pyJ0BaHUU
enb paboThl: MPOBECTH aHANU3 KOHCTPYKIUHU, OMPENEIUTh YacTOThl U (POPMBI COOCTBEHHBIX
KoJ1e0aHui BpalllaolLerocs: poTopa.
Paznea 6. Peunrenne 3azadyH nepeHoca Telnaa
Teoperuueckne 3aHATHA (JIEKIUM) - 2 Yaca.
Jlekuus 8.
Pemenue 3amaun nepenoca temia. OOmue NoHATHS U onpeneneHus. YpasHenus MKD s 3a-
Jla4u mepeHoca teria. Pacuet pacnpenenenus TeMneparypsl BIOJIb CTEPKHS, AUCKA.
Tun nexyuu: UHGOPMAYUOHHAS TEKYUSL.
Ha nexuuu npoucxoaur nepegaya yaeOHoN nH(poOpMaLny OT MpernoaBaTelis K CTyJJeHTaM, B TOM YHC-
Jie C UCTIOIb30BaHNEM KOMIBIOTEPHBIX M TEXHUYECKUX CPENICTB, HANIPaBJICHHAs B OCHOBHOM Ha IMpH-
o0OpeTeHHe CTYACHTaMH HOBBIX TEOPETUUYECKUX U (DAKTUUECKUX 3HAHUM.
JlaGopaTopHblii npakTUKYM - 12 yacos, 3 padoThbl.
JlaGopaTopnasi pa6oTraNe6. ConpspkE€HHBIN aHAIU3 KOHCTPYKIIMU
Dopma nposedenus 3auamutl. B Tpymmax mo 6-12 denosek, paboTa Ha YCTaHOBJIEHHOM B JIa0o-
paropuu 000pyA0BaHUH
Lenb paboThI: TPOBECTH COMPSKEHHBIN aHAIN3 KOHCTPYKIIHH.
JlaGopaTopuasi pa6oraNe7. KOHBEKTHBHBIH Tem1000MeH
Dopma nposedenus 3auamuti. B Tpymmax mo 6-12 denosek, paboTa Ha YCTaHOBJIEHHOM B JIa0o-
paropuu 000pyA0BaHUH
e paGoOTHI: BHIIOJIHUTH CBSI3aHHYIO TEIUIOBYIO U IPOYHOCTHYIO 3371a9y Ul KOHCTPYKIIUH.
JlaGopaTopuas pa6oraNe8. AHann3 HaIPSHYKEHHOTO U Ae(OPMUPOBAHHOI'O COCTOSIHUS IPU BbI-
TSDKKE CTaKaHa
Dopma npoeedenus 3auamuii. B Tpynnax no 6-12 yenosek, paboTa Ha YCTaHOBJIEHHOM B J1abo-
paTopuu 000pyJOBaHUH
Lenp paGoThl: MpoaHATU3UPOBATh HANPSHKEHHOE U J1e(OPMHUPOBAHHOE COCTOSIHUE TPU BBITSKKE
CTaKaHa.



Hcnonb3yemoe 00opynoBaHue, eI U 33Ja4d Ja0OpPaTOPHBIX U MPAKTUYECKUX PadOT MPUBEICHHI B
METOJIMYECKIX YKa3aHHUAX
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