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Lenv uzyuenusa oucyuniaunot

[IproGperenue cTyeHTaM1 HaBBIKOB aKTUBHOTO
npuMeHeHns DBM npu pazpaboTke HHKEHEPHBIX
peLIEeHH, CO3JJaHUH COBPEMEHHBIX TEXHOJIOTUH,
IIPOEKTUPOBAHUH U3/1E€TIUI MAIIMHOCTPOEHHUS

Komnemenyuu, popmupyemeie ¢
pe3yibmame 0C60€HUA OUCYUNTUHDL

OIIK-6. Ctocob6eH MOHUMATh MPUHIIHAIIB PAOOTHI
COBpEMEHHBIX NHPOPMAITMOHHBIX TEXHOJIOTHIA U
WCTIOJIB30BATh MX JIJISl PEIICHUS 3a/1a4
npodeccCHoHABHOM IeATETPHOCTH

OIIK-8. CriocobeH yuacTBOBaTh B pa3paboTKe
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UX aHalu3a
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Cooeporcanue oucyuniunl
(ocnoenble pazoenvt u memol)

Ocnogsl pabotel ¢ MathCAD. Penienue ypaBHEHUH.
O6paboTka TaOIMYHBIX TaHHBIX. MaTemaTudeckas
00paboTKa KCIIEPUMEHTANIBHBIX TaHHBIX. YUCIIEHHOE
uHTerpupoBanue u nuddepennupoBanue. Pemenne
OOBIKHOBEHHBIX AU (] PepeHInaTbHbIX YPaBHEHUH.
Pemenue nuddepeHnmanbHbpIX ypaBHEHUH B 4aCTHBIX
pou3BOAHBIX. CIEKTpaIbHBINA aHAJIN3 M CUHTE3.

Dopma npomesrxcymounoil
ammecmayuu

3aueTt




1. Henu v 32024y AUCHUTVIHHBI

Heabo AUCUUIUIMHBL SBISETCS NPUOOPETEHHE CTYIACHTAMH HABBIKOB AaKTHBHOTO
npuMmeHeHuss OBM npu pa3paboTke HMHKEHEPHBIX PEIIEHUM, CO3/1aHUU COBPEMEHHBIX
TEXHOJIOTUH.

OcHoBHBIC 321a4H JUCHHUIIMHBI:

- TapaHTUpPOBaTb CHUCTEMHOE  NpEACTaBlIe€HHE 00  OCHOBHBIX  METOJax
IIPOCKTUPOBAHMS U IIPOBEICHNS HHKEHEPHBIX PACUETOB HAa KOMIIBIOTEPE;

- IOMOYb CTYJEHTaM B OBJIaJICHUM OCHOBAMHU COOTBETCTBYIOIIUX KOMIIETCHIIUA.

2. Ilnanupyembie pe3ybTaThbl 00y4YeHUS

B pe3ynbpTaTe 0CBOCHUS TUCUHUIUIMHBI y CTYJEHTA TOJKHBI OBITH CPOPMUPOBAHBI:

3HaHus, npuodperaeMblie B X0/1€ OCBOEHUS JUCITUIJIMHBI

Nei/m 3Hanus
1 CprKTypa, HAa3HAUYCHUC W OCHOBHBLIC MNPUHNUIIBI CO3JaHUSA KOMIIBIOTCPHBIX MATCMAaTUYCCKUX|
MOCIICH
2 CocTaB 1 XapaKTePUCTUKH 0a30BBIX MPOTPAMMHO-METOANIECKUX KOMITOHEHTOB
3 MeToasl IPOBEIECHUS HHXEHEPHBIX PACYETOB IIPX aBTOMATU3UPOBAHHOM ITPOECKTUPOBAHUU

YMmeHusi, npuodperaeMbie B X01€ OCBOCHUS TN CIUIINHBI
Ne ii/m1 YMeuus

1 AKTHBHO IpUMeHATh DBM npu npoeKTHpOBaHUN U POBEICHNH HHKCHEPHBIX PAaCUETOB

Mcrmonp30BaTh METOABI MPOEKTHPOBAHMUS, MPOBEACHUS WH)KCHEPHBIX pacdeTOB, NPHUHITHS
peleHnit

HaBbiku, npuodperaemMbie B X0/1€¢ 0CBOCHMSI IUCITUTIINHbBI
Ne /1 HaBpiku

1 yBCpeHHOFO BBITIOJIHCHHA pa60T Ha KOMIBIOTCPEC C MPUMCHCHUCM HPOTIpPpaMMHBIX CPEACTB JI4
KOMIIBIOTCPHOTO MOACIUPOBAHUA U MPOBCACHUA NHIKCHCPHBIX PACYCTOB




KOMHeTeHlII/II/I, npnoﬁpeTaeMble B X01€ OCBOCHHUA TUCHHUIIJINHBI

Komnerenuuu HNuaukaropsbl 3aapua Ymenusi HaBbikn
OIIK-6. OIIK-6.1. 3HaTh: BUABI COBPEMECHHBIX 1-3
Crocoben MH(POPMAITMOHHBIX TEXHOJIOTHMA, TSI PEIICHIS
[IOHMMATD 3aJ1a4 B 00J1aCTH KOHCTPYKTOPCKO-
TIPUHIIHITBI
paboTs! TEXHOJIOTHYECKOTO 00eCTIcUeHHS
COBPEMEHHBIX MAaIIHHOCTPOUTEIHHOTO TIPOU3BOJICTRA,
MHMOPMALIHOH- MPUHIIMITEL PA0OTHI COBPEMEHHBIX
HBIX TEXHOJOTHH | MHQOPMAIIMOHHBIX TEXHOJIOTHIA, COBpEMEHHBIE
U UCTIONb30BAaTh | TEHICHIIMH Pa3BUTHsI HH()OPMATHKU U
WX UL PEIICHAS | gprqpcinTebHON TEXHUKHU, HH()OPMALIMOHHBIX
sajaq TEXHOJIOTHH U TYTH UX IPUMCHCHHUS B
pogeCcCUoHANb- N
HOi po(ecCUOHATBHOMN NEATENbHOCTH,
ESATENbHOCTH MpOrpaMMHBIE CPEACTBA B 00JIaCTH
KOHCTPYKTOPCKO-TEXHOJIOTHIECKOTO
o0ecriedeHus: MaIIMHOCTPOUTEITLHOTO
MTPOM3BO/ICTBA
OIIK-6.2. YMeTh: UCTIONB30BAaTh COBPEMEHHBIE
MH(OPMAITMOHHBIC TEXHOJIOTHH, TPUKJIA/THBIC 12
MIpOrpaMMHBIE CPE/ICTBA TP PEIICHUH 3a/1a4
po(heCcCUOHATBHOM eI TeTEHOCTH
[1K-6.3. Bnanets: coBpeMEHHBIMU
MH(OPMAITMOHHBIMH TEXHOJIOTHSIMH TIPH 1
pemieHnu 3a1a4 mpoecCuOHANbHON
JIeSITEIIEHOCTH
OIIK-8. OIIK-8.1. 3HaTh: METOBI ONTUMU3ALIUN 1-3
Cnocoben 00BEKTOB, MPOLIECCOB U CUCTEM MHKCHEPHOU
y1acTBOBATH B | nesrensnoCTH
pa3paboTke
060OMIEHHbIX OIIK-8.2. YMeTh: MpOBOAUTH aHAIIN3 1-2
BAPUAHTOB TEXHUYECKOU 3a/1a4H U BRIOUPATH a/ICKBaTHBIE
pemeHus
npoGuiem, METO/TbI PEIICHUS
;Z?;ﬁg:fp ol ¢ OIIK-8.3. BiageTs: HaBEIKAaMHU MCIIOJIBL30BaHUS 1
TeJLHEIMI BBEIOpAHHBIX METOJIOB
MTPOM3BOJICTBAMH,
BbIOOpE
ONITUMAaJIHHBIX
BapHaHTOB
MTPOTHO3UPYEMBIX
MOCJIEACTBUM
peleHus Ha
OCHOBE nx
aHaJm3a;
OIIK-10. OIIK-10.1. 35aTh: OCHOBHBIE ITOHATHSA X METOIBI
Cnocoben aBTOMATU3UPOBAHHOT'O TTPOCKTUPOBAHUS MPU 13
paspalatbIBaTh TEXHOJIOTHYECKOH IMOATOTOBKE
AITOPUTMBI u
KOMITBIOTEpHbIE MAaIIHHOCTPOUTEIHHOTO TIPOU3BOJICTRA,

COBPEMCHHBIC aJITOPUTMBI U KOMITBIOTCPHBIC




MIPOTPaMMBI,
NPUTOJIHBIE  JIJIS
MIPAKTHYECKOTO
TIPUMEHCHUS

MIPOTPaMMBI IPH MPOSKTHPOBAHUH PA3NUIHBIX
00BEKTOB ¥ TEXHOJOTHUECKUX IPOIIECCOB
MAaIIHHOCTPOUTEIHHBIX TPON3BOCTB

OIIK-10.2. YMeTh: HCNONIB30BaTh COBPEMEHHBIE
ITOPUTMBI U KOMITBIOTEPHBIE IPOTPaMMEI IIPU
MPOEKTHPOBAHUH PA3THYHBIX OOBEKTOB
TEXHOJIOTHYECKHIX MPOLIECCOB 12
MAaIIHHOCTPOUTENBHBIX IPOM3BOICTB,
pa3pabaTeIBaTh TaKUE allTOPUTMBI U ITPOTPaMMBI B
COCTaBE KOJUICKTHBA CHEIHAINCTOB

OIIK-10.3. BirazieTs: HaBBIKaMHU pa3pabOTKH
QITOPUTMOB ¥ KOMITBIOTEPHBIX TIPOTPaMM
MPUTOAHBIX JUIS MPAKTHIECKOTO IPUMEHEHHUS B
Pa3INYHBIX TEXHOJIOTUIECKUX MPOIIeccax
MAITHHOCTPOUTEIBHOTO TIPOU3BOICTRA, 1
HaBBIKAMHU MOJICJINPOBAHUS 00BEKTOB H CHCTEM
MAaIIHHOCTPOUTEIHLHBIX IIPOU3BOJICTB C
WCTIOJIb30BaHHEM MAKETOB PUKIIATHBIX
porpamMm

3. Mecto nucuuiuinabl B cTpykType OOII

JlucuummHa OTHOCHTCS K 00s3arenbHOM 4dacTu bioka 1 «/lucnumimHel
(momymnu)» OOIL.

JucuunnrHa udydaercs Ha 3 Kypce B 5 ceMecTpe.

W3ydyenne AWCHMIUIMHBI Oa3upyeTcss Ha 3HAHUSAX, YMCHHMSIX W HaBBIKAX,
MOJIY4YEHHBIX  TNPH  OCBOCHMM  AuCHUILIMH  (Moxaynei):  MHdopmaTuka,
HaueprarenbHas reomeTpusi U WHXeHepHas Tpaduka, MeToapl KOMIBIOTEPHOTO
KOHCTpYUpOBaHusi, Maremartuka.

[lepeuenp moCHEAYIOMIMX JUCHUIUIMH (MOAYJIEH), i1 KOTOPBIX HEOOXOIUMBI
3HaHUS, YMEHHUS U HaBBIKM, (OpPMHUpYEMbIC€ HaHHOW Y4YEOHOM AUCHUTIIMHON
(monmynem): IlpoexkTupoBaHHEe 3aroTOBOK B MalIMHOCTpoeHUHU, I[IpoexkTupoBaHue
CPEICTB TEXHOJIOTHUYECKOTO OCHAIICHUS, TeXHOJOrus MallTMHOCTPOCHHUSI.



4. CTpykTypa u coaep:kaHue QU CHUININHBI

4.1 CrTpyKTypa IHCHHUILIMHBI
Paznen o Pacnipenenenue tpyaoemkocTu

JUCIUTUIMHBI. = pasnena (B yacax) 1mo BujaM yaeOHOU
No dopma § 5 % paboTsI Conepxxanue
i | TIPOMEXKYTOUH g 5:3[ g KOHTAKTHAT CaMOCTOATENBHOMN

OH aTTecTanuu g a | g cpC paboThI

(no R nek | mp | ma6 | KYA
cemecmpam)

1 2 3 4 5 6 7 8 10 11
OcHOBBI paboThI ¢ 7 5 4 3 M3yuenne
MathCAD. TEOPETUYECKOT 0

MaTepuana,

1 IMOATOTOBKA K 3aIIUTE
maGopatopHOi
paboTEI

Pemenue 9 5 4 5 M3ydyeHue

YpaBHCHHI. TEOPETHIECKOTO
MaTepuaa,
MOJITOTOBKA K 3aI[UTe
maGopaTopHOi

) paboTEI

O6paboTka 9 5 4 5 M3yuenne

TaOJIMIHBIX TEOPETUUECKOTO

TAHHBIX. MaTepuana,

3 IMOATOTOBKA K 3aIIUTE
maGopatopHOH
paboTEI

MareMaTnyecKas 9 5 4 5 M3yuenne
00paboTKa TEOPETUIECKOTO
PKCIICPUMEHTAIBH MaTepuana,

4 |bIX JaHHBIX. MOJITOTOBKA K 3aI[UTe
maGopaTopHOi
paboTEI

Uucnennoe 9 4 5 M3yuenne

WHTECTPUPOBAHUE H TEOPETHIECKOTO

g depeHnupoBa MaTepuana,

HUC MOJITOTOBKA K 3aI[UTe
maGopatopHOH
paboTEI




6 Pemenue 9 5 4 5 M3yuenne
0OBIKHOBEHHBIX TEOPETUICCKOTO
mud pepeHnraTsH MaTepuaa,
bIX YpaBHEHHH. MOJITOTOBKA K 3aI[UTe

maGopaTopHOi
paboTEI
Peenue 9 5 4 5 N3yuenue
nuddepeHunansH TEOPETUIECKOTO
bIX ypaBHEHHMU B Marepuaia,
YaCTHBIX MOJITOTOBKA K 3aI[UTe
MTPOU3BOTHBIX mabGopaTopHoO
paboTEI
CrieKTpaJIbHBIN 9 5 4 5 N3yuenue
AHAIIN3 U CUHTE3. TEOPETUICCKOTO
Marepuaa,
MOJITOTOBKA K 3aI[UTe
maGopatopHOi
paboTEI
TTonroroBka k
9 S 3a4ery.
3auer 2 0,3 1,7 3auer
BBICTABIISICTCS C
y4eTOM
pe3yIbTaTOB
TEKYIIETOo
KOHTPOJIS
YCHEBaeMOCTH.
Hroro: 72 5 - - 32 0,3 38
KonuTpos 1,7
4.2 Copepxanue pas3aejoB Kypca u  GopMupyeMbIX B  HHX
KOMIIETeHIU
Konwbi

Ne Pa3nen KOMIIETEHIIMH U Snammst | Vaernst | Hapbicu dopma

n/n JMCHUTLIAHBI HHIUKATOPOB KOHTPOJIA

1 |Ocnoswr padomol c OIIK-6.1, 1-3 1-2 1 3ammra
MathCAD. OI1K-6.2, 71a00paTOPHBIX
MaTeMaTHYeCKHE OIIK-6.3, paborT, 3aueT
BbIpa)keHMsI. THITBI JTaHHBIX. OIIK-8.1
OnepaTopsl. OyHKIHN. OIIK-8.2,

OIIK-8.3
JIMCKpEeTHBIC  apTyMCHTHI, OIK-10.1
MacCHuBEL. TekcToBbIe OIK-10.2,
¢dparmenTel. ['padudeckue OIIK-10.3
o0acTu. Coznanue
AHUMAIIMOHHOT O KIIUTIA.,
Coobmenuns 00 omuoOKax.

2 \Peutenue ypasnenuil. OIIK-6.1, 1-3 1-2 1 Kontponphas
MTepallMOHHBIE  METOIPBL. OIIK-6.2, pabora Ha
Perenme ypaBHEHHi] OIIK-6.3, KOMIIBIOTEpE,
CcpesicTBaMu MathCAD. OIIK-8.1 3aet




CHUMBOJILHOE pelieHue OIIK-8.2,
YPABHEHUH M CHCTEM OIIK-8.3
YPaBHEHHIl. 83%:18;
OIIK-10.3
Obopabomka  madAUYHBIX] OIIK-6.1, 1-3 1-2 3awmra
OaHHbIX. OIIK-6.2, 1a00PaTOPHBIX
MuaTepnonasiusi. OIIK-6.3, pabort, 3aueT
['moOanpHASsT HHTEPIIOSIHSL, OIIK-8.1
JlokanpHAs WHTEPIOJISIINS. 835:25’
IIpenckazanue. OHK-lb.l
OITK-10.2,
OIIK-10.3
Mamemamuueckasn OIIK-6.1, 1-3 1-2 3amumra
oopabomka OIIK-6.2, Ta6OPATOPHBIX
DKCnEepuMenmanbHbvlx OIIK-6.3, pabor, 3auer
OaHHbIX. OIIK-8.1
Annpokcumanus.  Meron 83%:23’
HaUMEHBIIMX  KBAJPATOB. OIK-10.1
PerpeccuoHHbII aHaJIu3. OIK-10.2,
UIuneiinas perpeccus. OIIK-10.3
[TonnHOMMaNbHAS
perpeccus.  O6oOmeHHAs
erpeccus. CriaxuBaHue.
YQucnennoe OIIK-6.1, 1-3 1-2 KonrponbHas
unmezpupoeanue u OIIK-6.2, pabota Ha
oughgpepenyuposanue OIIK-6.3, KOMIIBIOTEPE,
Uucnennoe OIIK-8.1 3a4er
MHTETPUPOBAHUE. OIIK-8.2,
KBajpaTypHsle  (GOPMYIIbI OLK-8.3
1 OIK-10.1
MeTton Mounre-Kapio. OIK-10.2,
UucaeHHoe OIIK-103
mud pepeHnmpoBanme.
CHMBOIJIBHOE
MHTETPUPOBAHUC u
middepenupoBanue.
\Pewenue  00bIKHOBEHHBIX] OIIK-6.1, 1-3 1-2 KonrponpHas
oupgepenyuanvrvix 835-2? pabota Ha
7} -0.5, KOMIIBIOTEPE,
OHOIIAarOBBIE METOIBI. OIK-8.2,
OIIK-8.3
MHOTOIIATOBBIE ~ METOJIBI. OIK-10 1
Pemenne 3amaun  Komm OIK-10.2,
CpeacTBaMu MathCAD. OIIK-103
Kpaesbie 3aJIa4u.
CUMBOJIbHOE peleHue
IMTMHEMHBIX
mud pepeHImaTbHBIX
ypaBHEHUH.
\Pewuenue OIIK-6.1, 1-3 1-2 3amura
ougpepenyuanbrbx OIIK-6.2, Ta00paTOPHBIX
ypasHenuii 6 YACMHbBIX] OIIK-6.3, pabor, 3a4er
npou3600HbLIX OTIK-8.1
Meton KOHEYHBIX OIIK-8.2,
. OIIK-8.3
[pa3HOCTEH. OIK-10.1
['unepOonnyeckue OTK-10.2,
YpaBHEHHSI B  YaCTHBIX OIIK-103

IMPON3BOJHBIX.




[Tapabommdeckue
YpaBHEHHST B  YaCTHBIX|
MPON3BOTHBIX.
DJUTUNTHYECKUE ypaBHEHUS]
B YaCTHBIX POU3BOJIHBIX.

8  |Cnexmpanvuolii ananus u OIIK-6.1, 1-3 1-2 1 3awura
cunmes. OIIK-6.2, 71ab0paTOPHBIX
[apMOHWYECKUI aHANH3 M OIIK-6.3, pabot, sager
CUHTE3. Knaccuuecknif OIIK-8.1
CIIEKTPAIIbHBIH aHaJIu3. 83?:25’

UncneHHBI CHEKTPaIbHBIN OIK-10.1
AHATIU3. CrieKkTpasibHBIN OITK-10.2,
AHaJIM3 Ha OCHOBE OBICTPOTO OIIK-10.3

rpeoOpa3oBaHUs dypre.
DunbTpanys  aHaJIOTOBBIX
CUTHAJIOB.

4.3 HaummeHoBaHHe TeM JIEKIUI, UX COJAEPKAHUE U 00bEM B Yacax
JlekimoHHbIe 3aHATHS paO0YUM yUeOHBIM IIJIAHOM HE MPEyCMOTPEHBI.

44 HaumeHoBaHHe TeM NMPAKTUYECKUX 3aHATHIl, UX COJep:KaHUE U
00beM B yacax

[IpakTrueckue 3aHsITHS pabOYUM Y4EeOHBIM IIJIAHOM HE MPETYCMOTPEHBI.

4.5 HaunmeHoBaHHe TeM JIa0OPATOPHBLIX PadoOT, MX COAEpP:KAHUE U
00beM B yacax

Ne Ne paznena HaumeHoBaHue J1a0opaTOPHBIX padoT Tpynoem-
n/n | AMCHMILVINHBI KOCTh
(uac)
1. 1. Ocroevt pabomout ¢ MathCAD. 4

MatemaTrueckue BBIpaXEHUS. Tumbl JaHHBIX. OnepaTopsl.
DyHkuuu. JIUCKpeTHbIE apryMmMeHThl. MaccuBbel. TeKCTOBBIE
(bparmenThl. ['paduueckue odOnactu. Co3gaHue aHHUMAIMOHHOTO)
kiuma. CooOmieHus 00 ommoKax.

2. 2. Peutenue ypaenenuii. 4
MtepanmonHsie  MeToNbl. PereHue ypaBHEHUW CpeAcTBaAMHU
MathCAD. CuMBOIBbHOE peIICHHE VpaBHCHHH U CHCTEM

YpaBHEHHUH.

3. 3. Oopadomka madAuUHLIX OAHHDBIX. 4
MHTEpHOISIHS. I'moGanbHast WHTEPIOJISALIHNSL. JlokanbHas
mHTepnosius. [Ipenckasanne.

4 4 Mamemamuueckas 06padomKa IKCREPUMEHM ATbHBIX OAHHDBIX. 4
ATIITPOKCHUMAITHSL. Meton HaUMEHBIINX KBaJIpaToB,

Perpeccuonnsiii ananus. JIuHeiiHaa perpeccus. [lonmHomMuaabHasy
perpeccus. O6o0mmenHas perpeccust. CriaXuBaHue.

5 5 Yucnennoe unmezpuposanue u ouggpepenyupoeanue 4
Uncnennoe wuHTerpupoBanue. KsaapaTyprbele ¢opmynsl. Meron
MomnTte-Kapmo. Yucnennoe muddepenimpopanre. CHUMBOIBHOC
uHTerpupoBanue u auddepeHIpoBaHIe.

6 6 [Peutenue 00bIKHOBEHHBIX OUPepeHyuanbHbIX ypasHeHUl. 4
3amaua Komu. OpHomaroBeie MeToAbl. MHOTOIIArOBBIE METOBI.
Pemenne 3anaun Komm cpencrBamu MathCAD. Kpaeswie 3amaun.
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CuMBOJIEHOE pereHue JTUHEHHBIX nuddepeHImaIbHbIX|
YpaBHEHHUH.

7 7 Peuwienue  Ougppepenyuanvuvix  ypaeHeHuii 6  UACHIHBIX 4
npou3eo0nvIX
MeToT KOHEYHBIX pa3HOCTeH. [ unepOoimuveckue ypaBHCHHS B
YACTHBIX MPOM3BOJHBIX. [lapabonuueckue ypaBHEHHs B YaCTHBIX
MPOM3BOAHBIX.  OJJIUNTHYECKHE  YpaBHEHHUS B  YaCTHBIX
[TPOM3BOIHBIX.

8 8 CnekmpaibHblil AHATU3 U CUHINE3. 4
l"apmoHuyeckuii aHanu3 U cuHTe3. Kiaccuyeckuil creKTpaibHBIN
aHann3. UYWCIEeHHBIM CHEKTpaNbHBIH aHamu3. CHeKTpabHBIN
aHaJIM3 Ha OCHOBE ObIcTporo mpeobdpaszoBanus Oypre. GunmpTparius
AHAJIOTOBBIX CHTHAJIOB.

Bcero 32

5. OueHoYHbIe MATEPHAJIBI /ISl TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTeCTANMH MO TUCHHUILJINHE

J1J1s1 KOHTPOJIS Pe3yabTaTOB OCBOCHUS AUCIUILTUHBI TTPOBOISATCS.
- 3al1MTa JaOOPATOPHBIX PadoT;
- KOHTPOJIbHAs paboTa Ha KOMIIBIOTEPE;
- 3a4er.

Ilpumeuanue: onieHOYHBbIE MaTepuaibl MPUBEICHBI B NMPUIOKEHUU K paboueit

mporpamMme JUCHUIIIINHBI.
HpOMe)KYTO‘-IHaH arrecranus 110 u”ToraM OCBOCHUA JUCIUIIIIMHBI — 3a4CT.

6. YuyeOHO-METOAMYECKOE " uHpOpMaALIMOHHOE ob0ecreuenue
JUCIUTLTHHEI

6.1. OcHoBHas1 JIMTEpaTypa

1. MokpoBa H.B. Hmxenepasie pacuétei B MathCAD. JlaGopaTopHbiii
MPaKTUKYM [DneKkTpoHHBIA pecypc] : ydeOHoe mocobme / H.B. Moxpora, E.JI.
I'opneeBa, C.B. ATosiH. — DIJIeKTpOH. TEeKCTOBbIe naHHble. — CapaToB: By3oBckoe
obpazoBanme, 2018. — 152 c. — 978-5-4487-0309-6. — Pexum pgocryma:
http://www.iprbookshop.ru/77152.html

2. [lpaktukym 1o pabore B wmarematudyeckom makete MathCAD
[DnexTpoHHBI pecypc]| : yueOHoe mocobue / C.B. PeikoB [u ap.]. — DnexTpoH.

tekcTtoBble naHHble. — CII06. : YHuepcuter UTMO, 2015. — 87 c. — 978-5-
9906483-0-2. — Pexxum goctymna: http://www.iprbookshop.ru/67566.html

3. NutepaktuBHble cucteMbl Scilab, Matlab, Mathcad [DnexkTpoHHBIN
pecypc] : yuebnoe nocodbue / U.E. Ilnemunckas [u ap.]. — DIEKTPOH. TEKCTOBbBIC
nanueie.  —  Kazans: Kazanckuii  HalMOHANBHBIA  HMCCIEI0BATEIbCKUM

TexHoJiornueckui yausepcuter, 2014. — 195 c¢. — 978-5-7882-1715-4. — Pexum
noctyma: http://www.iprbookshop.ru/62173.html

6.2. /lonosiHUTe/IbHASA JIUTEPATYypa
1. UepenamkoB A.A., Hocos H.B. KowmnbeloTepHble TEXHOJIOTHH,
MOJIETMPOBAaHUE M ABTOMATHU3UPOBAHHBIE CUCTEMbl B MAIIMHOCTPOEHUU: Yuel. as
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CTyJ. BbICII. yueO. 3aBefeHui. - Bonrorpan: M3natensckuit Jlom «H-Domamoy, 2009.
— 640 c.

2. OuxoB B.®. Mathcad 14 st cTyIeHTOB, HHKXEHEPOB M KOHCTPYKTOPOB.
CII6.: BXB-Ilerepoypr, 2007. — 368 c.: ui.

3. Kupssnos J[.B. Mathcad 14. CI16.: BXB-Ilerepoypr, 2007. — 704 c.: u.

4. Omnpenenenrve ONTHUMANbHBIX PEXHUMOB OOpPaOOTKH C HCIOJIb30BAHUEM

OBM. Toxkapnas oOpabotka: Meroz. yka3. k 1ab. pabore / Camap. roc. TeXH. yH-T;
coct. B A Imutpues. - Camapa, 2003.

3. boromo6osa M.H. CucreMHblii aHamu3 W MaTeMaTUYECKOE
MOJICIMPOBaHUE B MAIIMHOCTpOoeHUH: ydeOHoe mocodbue / M.H. boromo0oBa;
ToMCKMI  TIOJIUTEXHUYECKUU  yHHBeEpcuTeT. — Tomck: M3g-Bo  Tomckoro
MOJIMTEXHUYECKOTo yHUBepcutera, 2010. — 123 c.

6. [Topuner C.B. KomnbrorepHoe MoaenrpoBanne GU3NYECKUX MPOIECCOB
B nakere MATLAB: YueOH. noc. ayis By30B 1o Hamp. "MHb-ka ¥ BbY. TexH."
M.:T'opsiuas munus - Tenexom, 2003. - 592 c.:u.

7. 3apyoun B.C. Maremarndeckoe MOAETUPOBAHUE B TEXHHUKE: Y4UEOHUK
uisi By30B mo TexH. cmemn./ mon pen. B.C.3apybuna, A.Il.Kpumenko. - 2-e wu3f.,
crepeotunt. - M.:M3a-s80 MI'TY um. H.O. baymana, 2003. - 496 c. - Maremartuka B
TexH. yausepcurere. Bem. XXI, 3axi.

8. Ky3pmun, B.B. Marematnyeckoe MOIENMPOBAHUE TEXHOJIOTHYECKUX
MPOLIECCOB COOPKM U MEXaHUYEeCKOW 00paboTku m3nenuil mammHoctpoenus [Tekcr]:
yue0. moc. Jyisi By30B IO Hamp. MOJATOTOBKM OakaaBpoB M MaructpoB "TexHoiorus,
000p. M aBTOMATH3. MAIIMHOCTP. MPOU3B-B", TUILIOMHUp. criel-0B "KOHCTp.- TEXHOI.
obecn. MamMHOCTp. Mpou3B-B" - - M.:Beicmi. mik., 2008. - 279 c.:um.

6.3. Ilepeuenbr pecypcoB HHGPOPMANUOHHO-KOMMYHUKANMOHHON CeTH
HNurepuer

1. KomnbproTepHble METOIbI MATEMATUYECKUX MCCIIECIOBAaHUN [ DIEKTPOHHBIN
pecypc] : METOAMYECKHE YKa3aHUs K CaMOCTOATENbHOM paboTe Mo AUCIUIUIMHAM
«Yucnennsie metoas» u «KommbiorepHoe MonaenupoBaHue» / . — JIEKTPOH.
TEKCTOBbIE JaHHble. — Jlumenk: Jlumeukud rocynapCTBEHHBIM TEXHUYECKHUMN
yuuBepcuter, ObC ACB, 2013. — 30 c. — 2227-8397. — Pexum jgoctyna:
http://www.iprbookshop.ru/55102.html

2. MopenupoBanue cuctem: ydebnoe mocobue / M.A. Emmzapos, HO.D.
MaprembsanoB, A.I'. Cxuptnaaze, A.A. TpetesikoB. - TamboB: U3a-so ®I'BOY BIIO
"TI'TY", 2011. - 96 c. (http://window.edu.ru/resource/465/76465)

3. Metoasl ontumm3anuu B npumepax B makere MathCAD 15. Yacts |
[DnexTpoHHBIN pecypc] : yuebHoe mocodue / U.B. KyapsiBuesa [u ap.]. — DAEKTpoOH.
tekcTtoBble pgaHHble. — CII6. : VYuauBepcurer WUTMO, HWHCTHTYT X0M0Ia U
oumorexnoyoruii, 2016. — 166 c. — 2227-8397. — Pexum pgocryma:
http://www.iprbookshop.ru/67288.html

4. Mertoasl ontumuzanuu B mpuMmepax B makere MathCad 15. Yacte II
[DnexTpoHHBIN pecype] : yueOHoe mocobue / C.B. PoikoB [u ap.]. — DIeKTpoH.

TekcTtoBble AaHHble. — CII6. : YauBepcurer UTMO, 2016. — 178 ¢. — 978-5-
9906483-1-9. — Pexum nocryna: http://www.iprbookshop.ru/67287.html
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6.4. IIporpammHoe obecrieueHmne
JInnienznonHoe I10:
1. Onepannonnas cucreMaWindows.
2. [lpuxnanueie nporpammbl Microsoft Office (Word, PowerPoint, Excel).
3. Kommac-3D.
4. MathCAD.
CBoOomno pacupoctpansemoe [10:
1. Foxit Reader (pa6ota ¢ PDF-(aitmamn).
2. T7Zip.
3. Google Chrome.

6.5. Meroguueckue peKOMEeHIAUMN

1. OscsanHukoB A.B. Meroauyeckue peKOMEHJAUMU 110  BBIOJHEHUIO
1a0opaTopHbIX paboT 1o jaucuuiuiMHE «CHCTEMBl aBTOMATH3allUM HMHKEHEPHBIX
pacueTtoBy». — ['na3oB: ['1a30BCKHl HH)KEHEPHO-3KOHOMHYECKUI UHCTUTYT, 2021 (3J71€KT.
W3JaHUE).

2. OscanHukoB A.B. Meroguueckue peKkOMEHIAUUMU 10 OpraHU3ALHH
CaMOCTOSITENIbHON paboThl Mo AucuUIInHe «CHCTEMBl aBTOMATH3AIlMU HWHKEHEPHBIX
pacueTtoBy». — ['na3oB: ['1a30BCKHl HH)KEHEPHO-3KOHOMHUYECKUI UHCTUTYT, 2021 (371€KT.
W3JaHUE).

6.6. DJ1IeKTPOHHO-0MOJIHOTEYHBbIE CUCTEMBI U JIEKTPOHHbIE 0a3bl JAHHBIX

1. baza nmanneix Hayunoit snexktponHoit Oubimoreku eLIBRARY.RU
https://elibrary.ru/

2. baza nanubix Web of Science https://apps.webofknowledge.com/

3. baza nannbix Scopus https:// www.scopus.com

4. Wudopmanmonnass  cuctema  «EamHoe  okHO — moctyma K
obOpasoBarenbHBIM pecypcamy» http://window.edu.ru

5. CrmpaBouHo-1ipaBoBas cucteMa «I apant» http://www.garant.ru

6. becrinatnast snekrponnas uHtepHer OuOmMoTeka HOPMATHBHO-
TexHnueckoi nureparypsl TexJIut http://www.tehlit.ru/

7. baza ganHbIX mpodeccHoHaIbHBIX CTaHIAPTOB MUHHUCTEPCTBA Tpyaa U
COLMAJIBHOU

3auTel  P@  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyyreestr-professionalnykh-standartov/

8. denepanbHas rocyaapcTBeHHas uH(OpPMaIMOHHAS cucreMa
«HarmonanbsHast 35ieKTpoHHas 6udmorexkay http://H30.pd
9. DnekTpoHHOo-0nbanoTeyHas cucrema [PRbooks

http://istu.ru/material/elektronno-bibliotechnavya-sistema-iprbooks
http://www.iprbookshop.ru

10. CrpaBo4HO-ITpaBOBast cucreMa Koncynpranrllnroc -
http://www.consultant.ru/

11. [Tpodeccuonanvhas cnpaBounas cucrema «Koaeke» - https://kodeks.ru/

12. HNudopmanmonnas cets « Texakcnept» - https://cntd.ru/

13. ONEeKTPOHHBIA  (OHA HOPMATUBHO-TEXHUYECKOH W  HOPMATHBHO-

npasoBoi nHpopmarmu Koncopunyma «Koaeke» - https://docs.cntd.ru/
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7. MarepuajibHO-TeXHMYeCKOe oOlecrevyeHue JIUCHUIIAHBI

NoNo Haumenosanue obopyoosannvix yuebnvix kaburemos, 00vexmos 0Jis. NpoBeOeHUst 3aHAmMuil
n/n C nepeuremM OCHOBHO20 000PYO0BAHUSL

YueOHas ayquTOpHs A1 IPOBEIACHHSI TA00PaTOPHBIX PaboT, 000pyIOBaHHAS KOMILICKTOM
y4eOHOM MeOenu sl 00YJarOIIUXCS U TPEIOIaBaTelNs, JOCKOH, SKpaHOM, POSKTOPOM,
KOMITBIOTEPAMHU C HEOOXOTUMBIM TIPOTPAMMHBIM 00CCIICYCHHEM, C BO3MOKHOCTHIO TTOKITFOUCHUS K
cetu «MHTEepHETY (aym. 209).

VYdeOHast ayAUTOPHsI Il OPraHU3aluH U TIPOBEJICHUS] CAMOCTOSATENILHON pabOTHI CTYJICHTOB,
000pyToBaHHASI KOMIUIEKTOM Y4eOHOM MeOeNn 11l 00YJaroIIUXCsl U TIPETIo1aBaTels, J0CKOH,
9KPaHOM, TIPOEKTOPOM, KOMIBIOTEPAMHU ¢ HEOOXOJUMBIM MTPOTPAMMHBIM 00ecIieUeHHEM, C
BO3MOYKHOCTBIO TTONKIIIOUEeHUA K cetn « aTeprer» (aya. 209).

[Ipn HeoOxoauMOCTH pabodyas MporpamMma JUCHUIUIMHBI (MOIYJISA) MOXKET
OBITh aanTUPOBAHA ISl o0ecreyeHus: 00pa30BaTEIbLHOTO MPOLecca HHBAIUIOB U
JIUI] C OTPAaHUYCHHBIMA BO3MOXXHOCTSIMH 37I0POBBS, B TOM YHCIIE 11 OOYYCHUS C
MPUMEHEHWEM JIHCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TeXHOJOruH. Jlms sToro
TpeOyeTcst 3asBIICHUE CTYJEHTa (€ro 3aKOHHOTO MPEJCTABUTENS) U 3aKIIOUEHUE
MICUXO0J0T0-MeuKo-nenarornueckoi komuccuu (IIMIIK).
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JIucT yrBepkaeHuss pado4yeid mporpaMMbl JUCUUIIJINHBI
HA Y4eOHbIN roj

Pabouas mporpamma JTUCIUTUIMHBI (MOIYJIS) YTBEPIKICHA Ha BeJIcHUE YIeOHOTO
mpoiiecca B y4eOHOM TOTy:

«COITTACOBAHO»:
Yueonuii 3asedyrowuti kageopoti,
200 omeemcmeenHol 3a PIJ[

(noonucs u dama)

2023 - 2024

2024 - 2025

2025 - 2026




[IpunosceHue

MUHOBPHAYKHU POCCHU

['ma3oBckuii MHKEHEPHO-9KOHOMHYECKUI MHCTUTYT ((pHiTHa)
DenepanbHOrO TOCYAapCTBEHHOTO OI0AXKETHOrO 00pa30BaTEIbHOIO
YUpEKACHUS BBICIIETO 00pa30BaHU
«xeBckuii rocy1apcTBEHHBINA TexHU4Yeckuid yHuBepcuteT umenn M.T. Kanamnukosa»

(TN2U (dpunuan) ®I'BOY BO «MxI'TY umenun M.T. Kananraukosa)

OLEHOYHBLIE CPEACTBA

IO AUCHUITJINHE
Cucremsbl ABTOMATHU3allN1 MHXKCHCPHBIX PACYCTOB

Hanpasienue 15.03.05 — KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OobecrneueHune
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB

npoduns TexHonornu nudpoBoro MPOEKTUPOBAHMS U TPOU3BOJICTBA B
MaIIMHOCTPOEHNUH

YpOBEHb 00pa3oBaHMs: OaKaJaBprat

dhopma oOydeHus: OUHasI

00111ast TpyA0€MKOCTb JTUCIMIUIMHBI COCTABIISICT: 2 3a4eTHBIE €IUHHUIIBLI
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1. OueHoYHbIE CPEACTBA

OnennBanue GOpMUPOBAHUS KOMIIETEHIIMI MPOU3BOIUTCS HA OCHOBE PE3yJIbTaTOB
0o0yd4eHus, MPUBEIICHHBIX B M. 2 pabouel mporpammbl. CBs3b pa3aesioB KOMITCTCHITHA,
WHIUKATOPOB M (DOPM KOHTPOJIS (TEKYIIETO U MPOMEXYTOYHOTO) yKa3aHbl B TabiuIle
4.2 paboueit mporpaMMbl JUCITUTUTHHBI.

O1eHOYHBIE CPEACTBA COOTHECEHBI C pe3yJbTaTaMi OOYYeHHUS MO TUCIUILUINHE U
WHIUKATOpaMHu JOCTVIKEHUS KOMITIETCHIINH U MPEICTAaBICHBI HIKE.

DopMbl
Koabl koMnereHunu u Pe3yabTaT 00yuenus TeKYILIero u
HHAUKATOPOB (3HaHUs, YMEHUs U HABbIKU) NPOMEKYTOYHOI'0

KOHTPOJIst
OIIK-6. CnnocobeH noHMMaTh 3HaHMS: - 3aIUTa
IPUHLHAIB PAOOTBI COBPEMEHHBIX CTpyKTypa, Ha3HaU€HHE U OCHOBHBIE [1a00PaTOPHBIX PabdoT;
MH()OPMALIMOHHBIX TEXHOJIOTUH U [MPUHLUIIEI CO3JaHUSI KOMIIBIOTEPHBIX |- KOHTPOJIbHAS pa60Ta
HCTOJIb30BATh UX JJIsI PCIICHUS 33124 MaTeMaTHICCKHX MOJIeck Ha KOMITBIOTEPE;
pO(hECCHOHANBHOM ACSATENBHOCTH  |CocTaB M XapaKTEPHCTHKH Ga30BBIX |- 3adeT.

OIIK-6.1. 3uaTh: BUIBI [IPOrPaMMHO-METOUUECKUX
COBPEMEHHBIX HHPOPMAIIMOHHBIX [k OMIIOHEHTOB

TCXHOJIOIMHM, I PEIICHUA 3a1aY B MeTopl POBECHUS HHKCHEPHBIX

00/1aCTH KOHCTPYKTOPCKO- [pacueToB IIPY aBTOMATU3UPOBAHHOM
TEXHOJOTMYECKOTr0 00eCIeUeHUs IPOCKTHPOBAHHH
MAaIIUHOCTPOUTEIHLHOIO

IPOU3BOJICTBA, IPUHLUIIBI PAOOTHl  [Vpenys:
COBPEMEHHBIX HHQOPMALMOHHBIX  |AkTBHO MpuMeHsiTs DBM 1pn

TEXHOJIOTHH, COBPEMEHHBIC MPOCKTUPOBAHUH U TIPOBEICHUN
TEHICHIIMN PA3BUTHA MHXEHEPHBIX PACYCTOB
MH(POPMATHKY U BBIYMCIUTENBHOR  [[crop30BaTh METOMBI

TEXHHUKH, HHPOPMALIMOHHBIX MPOCKTUPOBAHMUS, TPOBEICHUS
TEXHOJIOTHH U ITYTH X MHXEHEPHBIX PACYETOB, IPUHATHUS

MPUMEHCHHS B IPOPECCHOHANBHOM  |hernennit
J€ATEIILHOCTH, TPOrPAMMHBIE

CpeJICTBa B 00JIaCTH HaBLIKH:

KOHCTPYKTOPCKO- 'YBEepeHHOTO BBIIOJIHEHUSI Pa0OT Ha
TCXHOJIOTHNYCCKOT' O 066CH6‘I€HI/I§I KOMHLIOTepe c HpHMeHeHHeM
MAImrHOCTPOUTCIILHOT'O MPOrpaMMHBIX CPEACTB JJIS
npoussozacTsa OIK-6.2. YmeTs: KOMIIBIOTEPHOT0 MOACIUPOBAHUS U
HCIIOJIb30BATh COBPEMCHHBIC MMPOBEICHUS UHKEHEPHBIX PACUETOB

UHPOPMAIHOHHBIC TEXHOJIOTHH,
MPUKJIaIHBIC TPOrPAMMHBIC
CpeJICTBa TP PEIICHUH 3a/1a9
poheCCUOHANTBHOMN

JICSITEITBHOCTH

I1K-6.3. BiazmieTs: COBpeMEHHBIMU
UHPOPMAITHOHHBIMH
TEXHOJIOTHSIMHU TIPH PEIICHUH 3a1aY
poeCCHOHANTLHOM JISSTENEHOCTH
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OI1K-8. CrtocoOeH yuacTBOBaTh B
[pa3paboTKe 000OIIEHHBIX BAPUAHTOB
pereHus mpo0ieM, CBI3aHHBIX C
MaIIHHOCTPOHUTEILHBIMU

SHaHMS:

CTpyKTypa, Ha3HaYCHUE U OCHOBHBIC
MPUHITAIIBI CO3AHUST KOMITBIOTEPHBIX
MaTeMaTHICCKUX MOJCICH

- 3amuTa
mabopaTopHBIX padoT;
- KOHTpOJIbHAsS paboTa
Ha KOMITBIOTEPE;

MPOM3BOJCTBaMH, BEIOOpE CocTaB 1 XapakTepUCTUKH 0a30BbBIX - 3a4er.
ONITUMAJIbHBIX BAPHAHTOB MpPOrpaMMHO-METOJUUECKUX
[IPOTHO3UPYEMBIX MOCIEICTBUI KOMIIOHEHTOB
[pEILICHHS Ha OCHOBE X aHaJIH3a IMeToab! poBeACHHS MHKEHEPHBIX
OIIK-8.1. 3natTh: MeTOBI [pacdeToB IIPU aBTOMATU3UPOBAHHOM
ONITUMU3ALUHN 00BEKTOB, IIPOLIECCOB U [IPOEKTUPOBAHUU
CHCTEM MHXEHEPHOH JeATeIbHOCTH
OI1K-8.2. YMeTh: NpOBOAUTH aHAIN3  |[Y MEHUS:
TeXHUYECKOH 3a7a4u U BBIOMpATh IAKTUBHO IPUMEHATh DBM mipu
a/1eKBAaTHBIC METOIbI PEILICHUS POEKTUPOBAHUU U IIPOBEIECHUU
OIIK-8.3. Bnaners: HaBBIKaMU WH)XCHEPHBIX PacueTOB
WCIIOJIb30BaHMs BEIOPAHHBIX Mcnonp30BaTh METOABI
METO/I0B [POEKTUPOBAHUs, IIPOBEICHUS
MH)KEHEPHBIX PAcUeTOB, IPHHATHUS
[peIeHui
HapbIkn:
YBepeHHOTro BBITIOMTHEHHS paOboT Ha
KOMITBIOTEPE C MPUMEHEHUEM
MPOrpaMMHBIX CPEACTB IJISI
KOMIIBIOTEPHOTO MOJEIUPOBAHUS U
IIPOBEICHNsI HH)KEHEPHBIX PacyeTOB
OI1K-10. Cnocoben pa3pabaTeiBaTh  [3HAHUS: - 3aIITa

QITOPUTMBI I KOMITBIOTEPHBIE

MPOTPaMMBI, IPUTOIHBIE TS

MPaKTUYECKOTO MPUMECHEHUS
OIIK-10.1. 3HaTh: OCHOBHBIE
MOHSTUS U METOIBI
aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHUS TIPU
TEXHOJOTHYECKOH MOATOTOBKE
MAaIIMHOCTPOUTEITBHOTO
MIPOU3BOICTBA, COBPEMECHHBIE
AITOPUTMBI B KOMITBIOTEPHBIC
MPOTPaMMBI IPU MTPOSKTUPOBAHUHU
Pa3INYHBIX
00BEKTOB U TEXHOJIOTHYECKHUX
MPOIECCOB MAITMHOCTPOUTETHHBIX
MIPOU3BOICTB
OIIK-10.2. YMeTh: HCHOJIL30BaTh
COBPEMEHHBIE alITOPUTMBI
KOMIIBIOTEPHBIC TIPOTPaMMEI IIPU
MPOCKTUPOBAHUH PA3INIHBIX
0OBEKTOB TEXHOJIOTHUECKUX
MPOIIECCOB MAIIMHOCTPOUTEBHBIX
MIPOM3BOICTB, pa3padaThiBaTh TAKUE
AJITOPUTMBI ¥ IPOIPaMMBI B COCTaBE
KOJUIEKTHBA CIELNAIHNCTOB
OIIK-10.3. BnameTs: HaBEIKAaMH
pa3pabOTKH aNTOPUTMOB U
KOMITBIOTEPHBIX IPOrPaMM
MIPUTOJTHBIX JUIS IPAKTUIECKOTO
MIPUMEHEHUS B Pa3IMUHBIX
TEXHOJIOTMUYECKUX IPOLIEccax
MAaIIHHOCTPOUTEITLHOTO

CTpyKTypa, Ha3HAUYECHUE U OCHOBHBIC
MPUHIIUIIBI CO3IaHUST KOMIIBIOTEPHBIX
MaTeMaTUYeCKUX Mojieien

CocTaB 1 XapaKTEpUCTUKH 0a30BBIX
MPOrPaMMHO-METOUUSCKUAX
KOMIIOHEHTOB

IMeTo bl TTPOBENCHHS MHKEHEPHBIX
[pacueToB IPU aBTOMATH3HUPOBAHHOM
MPOSKTUPOBAHUU

'YMeHus:

IAKTHBHO puMeHATh DBM nipu
POEKTUPOBAHUU U IIPOBEIEHUH
MH)KEHEPHBIX PACUETOB
Mcnonp30BaTh METOABI
MPOEKTUPOBAHUS, TPOBEACHHUS
MH)KEHEPHBIX PACUETOB, IIPUHATHUS
[pereHuit

IHaBbIKH:
YBEpEeHHOTO BHITIOTHEHUS padoT Ha
KOMITBIOTEPE C IPUMEHECHUEM
MIPOrpaMMHBIX CPEJCTB IS
KOMITBIOTEPHOTO MOJEIUPOBAHUS U
MIPOBEICHUS MHXKEHEPHBIX PacueTOB

mabopaTOpHEIX paboT;
- KOHTPOJIbHAs paboTa
Ha KOMIIBIOTEPE;

- 3a4er.
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IPOU3BOJICTBA, HABBIKAMU
MOJIENIMPOBaHUs 00BEKTOB U CUCTEM
MAaIIHHOCTPOUTENIbHBIX IPOU3BOJICTB C
HCIIOJIb30BaHUEM [IAKETOB MPUKJIAIHBIX

MporpamMm

Haumenosanue: 3anmta 1a00paTopHBIX padoT.

Ilpeocmasnenue ¢ @OC: 3ananus U TPeOOBAHUS K BBIIIOTHEHUIO MPECTABIICHbI
B METOJMYECKUX YKA3aHUAX O TUCIUTIINHE.

Bapuanmul 3a0anuii: 3ananvus u TpeOOBaHUS K BBIIOJTHEHHUIO MPEICTABICHBI B
METOIMYECKHUX YKa3aHUSX MO JUCIUIIIMHE.

Kpumepuu oyenxu: nipuBeqieHbl B pazzene 2.

Haumenosanue: xoHTpoabHas paboTa Ha KOMITBIOTEPE.

Ilpeocmaesnenue ¢ @OC: HaOOp BapUAHTOB 3a1aHUM.

Bapuanmu 3a0anuii: 3ananvs s CaMOCTOSITENIBHOTO PELIEHUsT MPEACTaBICHbBI
B METOJIMYECKUX YKA3aHUAX MO AUCIUILIUHE.

Konmponvnas paboma Nel
Pemenue ypaBHeHuni.
OnpenenuTs KOPHU YPABHEHHSI UUCIEHHO U CHMBOJIBHO, CPABHUTH PE3YJIbTaTHI.

BapHaHT DyHKIMA BapuaHT DyHKuHD
) x — sinx = 0,25 17 x cos(2x + Iy= — 1
¥ -3 +9x-8=0 2% -3 +15=0
5 t2(02+x)=x" +3 18 0,5 —1=(x+2y
O+ —Tx+1=0 3 27 +x+1=0
3 (x+ 1" —cos(0,3+0,4x) =2 1o | costr+2)-x +2x+1=0
¥ +x> —3x+4=0 A2t +3x-10=0
4 tg(2,3 +0,5x) = 3x + 2 20 X + In(2x+3)=05
20 -3 +x+1=0 -2 '_x=0
5 225 43+ 1=0 1 ¥ +4sin(x+1)=0
3t w4’ —12x —1=0 3 +4x’ —12¢° —5=0
6 3¢ +cos Mx+1D)=1 ” e +5x - 1=0
o2 —106 —2=0 760 — 2% + 3x—10=0
- Sxsin(2x + 1) = 0,43 23 26" —3x+1=0
X -7 +2x—1=0 e +2x—D=1
g xcos(x+2)=x2 —3x+1 24 X cos 2x-1=1
XX +x—-10=0 2 =3 +37 —x+1=0
9 (x=3cos(x+2)=1 75 2x—1g(x+3)y=7
Mt -3 +x-1=0 tg3(x)+x—1 =0
10 sin(x + /3) +05x +2=0 | (1-x""T =0,
x4 —x—-1=0 3sinfx+ D—x"+x=2
11 xlgx+ )=1 27 2sin(x — /6y = x* - 0.5
2x3-9x2—69x=0 o oed —8 —17=0
arctgx — 1/(3x" )= 0 S5cos(x+3)=x-0,5
12 2 +x-320 28 ¥ +2-x=0
Inx+{x+1y =0 x=(log(x+2)H" - 1
13 X —2405" =0 2 A —g;zxz +3x-3=0
cos(x+05)=x (x-2ylgx-3) =1
14 2% +x-3=0 01 95 9@ —gox+1=0
5 (x4—4)21§)g3 x-3=1 11 > +2x = 20)sinGx + 1) = |
3x" +8¢ +2x-1=0 e =(x+1)
16 \ e’2x3—2x-2|-1=0 3 34cos(x;|—l)3 = 2x+1
Xo+dy —8x —17=0 I +4xy 12 +1=0

Konmponvnas paboma Ne2
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Yucnennoe auddepeHmpoBaHue.

Haiitu npousBoanyto. [locTpouTs rpaduku GyHKIIMU U TPOU3BOTHOM.

Haiitu Hy M QyHKIMM U TOYKH SKCTpEMyMa.

BapuaHr DOYHKINA Bapunant QyHKIUA Bapuant| @yHxuua
| 23 +4-5-2) 5 (242 -1+ 42 3 [yl xt-sd
ST A Ty
4 2.r2—x—1 5 (1+3¢‘?’3)\1'1+3c8 6 v = X
Y= —— : y=oo yE=——
W2+ 4x ‘ 1242 201-3"
3
(#-6) (4 +_X:)3 (+ _g),/xﬁ -8 o A3
7 v ] y=o 9 S 312
) —]20’&5 6JC3 X (2+_x: )
10 (1+x3/4)2 1 .=.x‘f’+x3—2 12 (3‘2*2)\‘4+‘\2
YN -5 YR
x0T ’ 2y
2 3
1+ x~ Vx—1(3x+2 ‘/ =2l
13 :71’? 14 }}:L’f"') 15 o (1+~‘ )
291+ 2x° Ax~ Y= 343
6 3
A%+ 857 128 V2x+3(x-2 5
16 |p=tBCTIB g | VEES(xoD) 18 |y=(1-F)ge+=
8 —x x- x
o e A [ il . (2x+ )V —x
yYes— (x“ +5)Vx“ +5 N
9 X
N y= L Va2 +x+1
22 y=2 1+Jx 23 (x+2)Va? +4x+5 24 y=3 T+l
(:-l'+1) x+7 XI‘I'C‘F].
25 ..\==3-3/ > 26 = 27 =T
(x-1)" 6V~ +2x+7 +x+l
2 s A o 3x+x
28 |y=—= 29 |, (xr3Ivax-l 30 |y==
21— a? 2x+7 242
3 4 -5 -2
31 =TT y:ﬁ%ﬁr’l/(f saeeld] | -
151+
YucneHHoe HHTErpupoOBaHue.
Haiitu  mepBooOpasnyto.  Pesymbrar  mpoBeputh  auddepeHImpoBaHHEM.

BorunciauTh onpeneneHHbiii HHTErpall Ha oTpe3ke [1; 2].
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Bapuant DyHKIMA BapuaHT PyHKIUA

1 I(4 —3x)e ™y 2 Iarctg Vax—1dx

3 I(3x+4)e3xdx 4 [(4x—2)cos 2 xdx
5 [(4-16x)sindxdx 6 f(5v-2)e™as

7 [(1-6x)e*ax 8 fin{x? +4)ax

9 [ 1n(4.x3 + 1)¢x 10 [(2-4x)sin2.xdx
11| [farcig6r—Tde 12| [ (4a-3)a
13 je_gx (2-9x)dx 14 jarctgmwf
15 IarcthSx_—ld,t 16 jarctg J5x—1dx
17 I(Sx +6)cos2xdy 18 j(3x - 2)cosSxdx
19 _[( w2 - 3) cos 2xdy 20 j(4x +7)cos 3xdx
21 I( 2x —5)cosdxdx 27 j( 8 —3x)cosSxdx
23 I(.¥+5)Sin3.xdr 24 f(2-3x)sin2xax
25 [(4x+3)sin Sxdx 26 [(7x=10)sin 4xax
27| (V2 -8x)sin3xdx 28 jcc")‘:’jx
29 '[si.:ixx 30 _[.x sin” xdx

I N e | e,

Komwmponvnas paboma Ne3

Pemenne 0ObIKHOBEHHBIX AU(PHEpEHIIUATBHBIX YPABHEHHIM.

Haiitu pemenue 3agaun Ko, ucnosnb3ys ABa pazandyHbix Metoza. [Toctpouts
rpa@uKyd pelIeHUH, OLEHUTb PACXOXKACHHE MEXKIY PpEIICHUSIMH, MOJTYyYeHHBIMU
Pa3HBIMU METO/IAMH.
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Baprant 3anaua Konm Bapuaut 3apaua Ko
| Vaxy=(1+x)e ™"y, v(0)=1 2 |o'+y=2y"Inx, y(1) =12
3 2(xy' +y)= . y(1)=2 4 _‘;J’+4.ar'3y:4(.x’3 +1)e_4x ¥, ¥(0)=1
5 |o-y=—ylnx+2)hx y()=1| 6 [2V+x)=(1+x)ey, y(0)=2
” 2y + yeosx=y Lcosx{l+sinx),
7 oy’ +y)=y"Inx, y(1)=3 8 o ’ ( )
y(0)=1
9 }5,_'_4}{3}, = 4}'2 et (1 _"3)1 ¥0)=-1| 10 3y +2xy =2xy > {:_2‘cz . WO =-1
11 2\?_)1'—335:—(5x2+3]}’3, y(l):h’\ﬁ 12 3.@-"+5}':(4x—5)y4, y(l)=1
2y'+3ycosx:ez“"(2+3cosx)y_', , ,
13 14 [3(x"+v)=2", ¥(1)=3
¥(0)=1
. 21y =3y ==(204° +12)°,
15 1y —y=2xy", »(0)=1/2 16
y(1)=1/242
17 |v+20v=25, v(0)=42 18 |xy'+v=ylnx, ¥{1)=1
2y +3ycosx =(8+12cosx)e™ v, , o
1o | 3veoss=( D)y 20 [4ery={x'+8ey, 5(0)=1
w(0)=2
21 8w’ -12y :_(sz +3) v, =2 | 22 2(¥+y)= X7, ¥(0)=2
’ 2y -1
o 2y"+3ycosx=—e " (2+3cosx)y
23 [YHxy=(x-1)e" v2, v(0)=1 24 CoT ( )y
¥(0)=1
25 |y -v=x7 y(0)=1 26 [2(0'+y)=y Iy, y(1)=2
27 |vey=x, ¥(0) =1 28 | ¥ +2ycthx=ychy, v(1)=1/shl
29 [2(0"+x)=(x-1)e"y", y(0)=2 20 | ¥ -yigx=—(23)y sinx, ¥(0)=1
31 [w+v=w? y(1)=i 32 |y —yeosx=sin2x, y(0)=-1
Kpumepuu oyenxu: npuBeeHbI B pa3zaeie 2.
Haumenoeanue: 3ayer.
Ilpeocmasnenue ¢ @OC: niepevyeHb BOIPOCOB.
Bapuanmul 3a0anuii:
1. Ilpunrmumel  pabOTBI  COBPEMEHHBIX  HH(GOPMAIMOHHBIX  TEXHOJOTHA U
UCIOJNIb30BaTh UX I pelieHus 3aaa4 npodeccnonanbhoil nesrenbuoct (u3 OIIK-6).
2. PazpaboTka 0O0OOIIEHHBIX BapUAHTOB peEUICHUs MNpoOJeM, CBA3AHHBIX C
MAIIMHOCTPOUTEIIbHBIMU MPOU3BOJCTBAMH, BEIOOD ONTUMAJIbHBIX BAPUAHTOB

IPOTHO3UPYEMBIX MOCIEACTBUI PelIeHHs Ha OCHOBE ux aHanu3a (u3 OIIK-8).

22



3.

Pa3paboTka aiaropuTMOB U KOMIIBIOTEPHBIX MPOTrpaMM, MPUTOJIHBIX

npaktudeckoro npumerenus (u3 OIIK-10).

4.

P

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

CAIIP B MaliimHOCTPOECHUH.

CAIIP nns MaTeMaTUYECKOr0 MOJICIIMPOBAHMS, MHAKEHEPHBIX Pacu€TOB.
Cucrema aBTOMaTU3alKuy HHXEeHEepHBIX pacuetoB MathCAD.
OcHoBsl padotsl ¢ MathCAD.

Tunel nanseix. Onepatopbl. DyHKIMH.

HrepannoHHBIE METOBI.

Pemenue ypaBuenuii cpeacrsamu MathCAD.

CHMBOJIBHOE PEIICHUE YPABHEHUN U CUCTEM YPaBHEHHUM.
NaTepnonsuus.

[Ipenckaszanue.

Anmnpokcumariusi.

JIunelinas perpeccusi.

[TonnHOMMaNbHAs perpeccus.

HUucneHHoe MHTErpupOBaHUE.

Yucnennoe nuddepeHurpoBaHme.

CuMBoOJIbHOE MHTETpUpOBaHuE U Tu(depeHITIPOBAHIE.
3anava Komm. Pemenue 3agaun Komu cpencrsamu MathCAD.
CuUMBOJIbHOE peleHne TMHEHHBIX AuddepeHnaabHbIX YpaBHEHUH.
MeToa KOHEUHBIX Pa3HOCTEM.

DIIUIITUYECKUE YPABHEHHS B YACTHBIX MPOU3BOAHBIX.
["'apMOHHMUYECKHM aHAJIU3 U CUHTE3.

Kitaccuueckunii 1 UUCIIEHHBIN CIIEKTPAIbHbIN aHAJIU3.

Kpumepuu oyenxu: nipuBeqieHbl B pazzene 2.

JUisi  KOHTPOJIBHBIX ~MEPOINPUATUN  (TEKYIIEro

2.  Kpurepum u mKaJjbl OlleHUBAHUSA

TUTST

KOHTpOJISl) yCTaHaBIIUBAETCS

MUHHUMAJIbHOE W MaKCUMaJIbHO€ KOJIMYECTBO OasioB B COOTBETCTBUU C TAOJMIICH.
KoHTposibHOE MEpPONpUSTHE CUUTAETCS MPOWUIEHHBIM YCIEIIHO MPU yCIOBUU Habopa
KOJM4ecTBa 0aJIJIOB HE HIDKE MUHUMAJILHOTO.

PesynpraT OOydeHHs MO MUCHUILIMHE CUMUTACTCS JOCTUTHYTHIM TIPU YCIICIITHOM

MMPOXOKACHUU O6yT-IaIOIHI/IMC$I BCCX KOHTPOJIbHBIX MePOHpHHTHﬁ, OTHOCAIINUXCA K

JAHHOMY PE3yJIbTaTy OOy4YeHHUS.

Pazoenwvt oucyunnunwi Konuuecmeo 6annoe
Dopma Konmpoan ;
min max

OcHoBHI paboTel ¢ MathCAD. | 3awmra 6 10

J1a00paTOpHBIX PaboT, 3a4eT
Pemienue ypaBHeHUI. KontponpHas paboTa Ha KOMIBIOTEpE, 3a4ET 6 12
O0paboTka TaONMuHBIX| 3ammra 6 12
TTAHHBIX. 71a00paTOPHBIX paboT, 3a4eT
MareMaTrueckass ~ 0oOpaboTka 3ammra 6 12
DKCIIEPUMEHTAIILHBIX TaHHBIX. TabopaTOPHBIX PabOT, 3a9€T
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UucnenHoe uHTerpupoBaHue H| KoHTpombHas paboTa Ha KOMIIBIOTEPE, 3a4€T 6 12
Qg QepeHInpoBaHme

Pemrenue 0OBIKHOBEHHBIX| KoHTponbHas paboTa Ha KOMIBIOTEPE, 3a4eT 8 12
mud dhepeHInaTbHBIX

YpaBHEHHUH.

Pemenne mupdepeHnnanbHbIx| 3amura 6 10
ypaBHEHHI B qacTHBIX 1a00paTopHbIX paboT, 3aueT

[TPOU3BOJIHBIX

CrexTpanbHbIl  aHamu3 W 3awura 6 10
CUHTES. a00PaTOPHBIX PadOT, 3aUeT

3auer 3auer 0 10
Uoro 50 100

[Ipu oneHuBaHMM pe3yabTATOB OOYyYEHHS MO JUCHMUILUIMHE B XOJ€ TEKYIIETo
KOHTPOJISL YCIIEBAEMOCTH MCIOJIB3YIOTCS  CIEAYIOIIME KpUTepuud. MUHHUMaIbHOE
KOJIMYECTBO 0aJUIOB BBICTABIISIETCS 00yUYarONIEMyCsl IIPU BBINIOJIHEHUH BCEX MOKa3aTesei,
JIOTYCKAIOTCS HECYIIECTBEHHbIE HETOYHOCTHU B U3JI0KEHUHU U 0OPMIICHHH MaTepHana.

Haumenosanue,
Ilokazamenu evicmagneHus MUHUMAILHO20 KOJIUYECMEd HaN106
00o3nauenue
JlaGopaTopHast paboTa BBIIIOJTHEHA B ITOJIHOM 00BEME.
[IpencraBneH oT4er, conepKalMid HEOOXOAMMBIE pPacdeThl, BBLIBOIBI,
Jlaboparopuas 0(OpMJICHHBII B COOTBETCTBUU C YCTAaHOBJIECHHBIMU TPEOOBAHUSIMHU.
pabora [IponemMoHCTpUpPOBaH YAOBIETBOPUTEIbHBIN YPOBEHD BJIaJICHHUS MAaTEPHAIOM
IpH 3aluTe J1abopaTopHON paboThl, JaHbl MpPaBUIIbLHBIE OTBETHI HE MEHeEe
yeM Ha 50% 3a7aHHBIX BOIIPOCOB
[IponemoHcTpupoBaH OBJICTBOPUTENHHBIN OBEHb BJIQJICHUSA
KontponbHas poa pHp e p yp A
MaTepHUalIOM.
pabota Ha 0 .
[IpaBunbsHO pemreHo He MeHee 50% 3anaHuil
KOMITBIOTEPE

[TpomexyTouHast aTTeCTAIHS 110 TUCIUTUTNHE POBOAUTCS B OpME 3a4eTa.

HTtoroBas oleHKa M0 JOHUCIMIUIMHE MOXXET OBITh BBICTABIEHAa HA OCHOBE
PE3YNBTATOB TEKYIET0 KOHTPOJISI C UCTIOIH30BAHUEM CIIEAYIOMICH MITKAITBI.

Ecnu cymma HaOpanubix 0aminoB MeHee 50 — oOydaromuiicss He AOIMyCKaeTcs A0
IPOMEKYTOYHOM aTTeCTALMH.

Ecau cymma 6aimoB cocrapiisieT 50 6amioB u 6osee, o0yqaromuics: T0MyCcKaeTcs
710 3a4era.

Eciu cymma GamnoB coctaBisier ot 80 mo 100 GamioB, oOydaroniuics MOXKeET
PETeHI0BAaTh Ha aBTOMATUYECKYIO OI[EHKY «3aUTEHO».

buiter k 3auery BKiro4aeT 2 Borpoca.

[IpomexyTouHas aTTecTalus MPOBOAUTCA B ayAUTOpHUH B (oOpMe YCTHOTO
orpoca.

Bpewmst Ha noAroToBKy: 45 MUHYT.

[Ipu oneHuBaHUM  pe3yabTAaTOB OOY4YeHHMs] IO JUCHUIUIMHE B  XOJ€
MIPOMEKYTOUYHOM aTTECTAI[MU UCIOJIB3YIOTCS CIEIYIONME KPUTEPUH H IIKAJIA OLIEHKH.
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Ouyenka

Kpumepuu OUEHKU

«GBavYTCHO»

OO0yJaronuiicss TeMOHCTPUPYET 3HAHWE OCHOBHOTO y4eOHO-TIPOrPaMMHOTO
MaTepuana B 00beMe, He0OX0IUMOM ISl JaTbHEUIIeH yaeObl, yMeeT MpuMe-
HSTh €r0 MPH BBIMOJHEHUH KOHKPETHBIX 3aJaHHi, MPEAyCMOTPEHHBIX IPO-
rpaMMO#i IUCIUTUTHHBI

«HEC 3a4YTCHO»

OO0yJaronuiicss TeMOHCTPUPYET 3HAYUTENbHBIC TMPOOENbl B 3HAHUSAX OCHOB-
HOTrO y4eOHO-IIPOrPaMMHOT0 MaTepHala, JOMyCTHI IPUHIUIHAIbHBIE OLIHOKU
B BBINOJIHEHUH MPEIyCMOTPEHHBIX MPOrpaMMON 3aJaHUi W He

CrIocoOEH MPOJIOIDKUTH 00YICHIE
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