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COI'JTACOBAHO

KomugectBo yacoB paboueit nmporpammsl 1 HOpMUpyEeMble KOMIIETEHIIMH COOTBETCTBYIOT ydeOHOMY
IUIaHy 10 HampasieHuto noArotoBku 15.03.05 «KoHCTpyKTOPCKO-TEXHOJIOIHUECKOe obecreueHue
MaIIMHOCTPOUTENbHBIX MPOU3BOACTBY, Mpoduinb «TexHomornn UPPOBOTO MPOESKTHUPOBAHUSI U
IIPOU3BOJICTBA B MAIIMHOCTPOCHUN.
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— AT Top6yuun

PykoBouTenb 00pa3oBaTeIbHON TPOrPaMMBI
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AHHOTAIMS K JUCHUAIIIINHE

Haszeanue oucuyuniaunui

CucremMbl ABTOMATU3AIIUH WHKCHCPHBIX PAaC4Y€TOB

Hanpaenenue noozomoexku
(cneuuanvHocmo)

15.03.05 KoHCTPYKTOPCKO-TEXHOJI0THYECKOoe
ofecreyeHHe MAITHHOCTPOUTEIBHBIX IPOU3BO/ICTB

Hanpaenennocmo
(npogpunv/npozpamma/cneyuanuzauu

1)

TexHosoruu nuU(PpPoBOro NMPOEKTUPOBAHUS U
NMPOM3BO/ICTBA B MAIIMHOCTPOECHUH

Mecmo oucuunnunsi

OO6s3aTenbHas yacth biioka 1. JIucHUImInHbL
(Motynn)

Tpyooemxocms (3.e. / uacwt)

2[72

Lenv uzyuenusa oucyuniunut

IIpuobOperenue cTyieHTaMU HaBBIKOB AKTHUBHOT'O
npumeHeHnst DBM nipu pazpaboTke HHKEHEPHBIX
PELIEeHNH, CO3laHNU COBPEMEHHBIX TEXHOJIOTUH,
IIPOEKTUPOBAHUY U3JIETUN MAIIMHOCTPOEHUS

Komnemenuyuu, popmupyemoie ¢
pe3yiomame 0C60eHUA OUCUUNTUHDBL

OIIK-6. CniocobeH moOHUMAaTh MTPUHIIUIIBI PAOOTHI
COBPEMEHHBIX MHPOPMAITMOHHBIX TEXHOJIOTHIA 1
WCIOJIb30BaTh UX ISl PEIICHUs 33124
npodeccCnoHATBHOM IeATEIIBHOCTH

OIIK-8. CiocobOeH yuyacTBOBaTh B pa3paboTke
00001IIEHHBIX BApUAHTOB pPELICHUS TPOOIIEM,
CBSI3aHHBIX C MAIIMHOCTPOUTEIbHBIMH
MIPOU3BOJICTBAMH, BRIOOPE ONTUMATBHBIX BAPUAHTOB
MIPOTHO3UPYEMBIX MOCIEICTBUIN PEIICHHS HA OCHOBE
UX aHaln3a

OIIK-10. Criocoben pazpabaTbIBaTh allTOPUTMBI U
KOMITEIOTEPHBIC TIPOTPAMMBI, TTPUTOTHBIE JIJIS
MPAKTUYECKOTO MPUMEHEHUS

Cooeporcanue oucyuniunl
(ocnoenbvie pazodenvl u memot)

OcHoBbl pabotsl ¢ MathCAD. Pemienne ypaBHEHUH.
OO6paboTka TaOMUYHBIX TaHHBIX. MaTeMaTH4ecKast
00paboTKa IKCIIEPUMEHTATIBHBIX JaHHBIX. YHCIIeHHOE
uHTerpuposanue u auddepenuuporanue. Pemenue
OOBIKHOBEHHBIX U (DHepeHIINATBHBIX YPaBHEHHI.
Pemenune nuddepeHnnanbHbIX YpaBHEHUH B YaCTHBIX
pou3BOIHBIX. CIIEKTPaIbHBIN aHAJIN3 M CHHTE3.

Dopma npomexcymounou
ammecmayuu

3aueT




1. eau u 3a1a4u AUCHUTIITHHBI

Heab0 IUCHUIUIMHBL SABISETCA NPUOOPETEHHE CTYJCHTAMH HABBIKOB AaKTUBHOTO
npuMeHeHuss OBM mpu pa3paboTke WHKEHEPHBIX PEIICHUM, CO3JaHUU COBPEMEHHBIX
TEXHOJIOTUH.

OcHoOBHBIE 321a9¥ JTUCHUIIINHBI:

- TapaHTUPOBAaTh CHCTEMHOE  IMPEJACTaBICHHE 00  OCHOBHBIX  METOJax
MIPOEKTUPOBAHUS U TTPOBEICHUS MHKEHEPHBIX PACUETOB HA KOMITBIOTEPE;

- IOMOYb CTYJE€HTAaM B OBJIQJICHUA OCHOBAMH COOTBETCTBYIOIIUX KOMIIETCHITUH.

2. Ilnanupyembie pe3yabTaTbl 00y4eHHs

B PE3YIbTAaTC OCBOCHUA AUCHUILIMHBI Y CTYACHTA HOJIKHBI OBITH C(I)OpMPIpOBaHI)I:

3HaHI/IH, HpnoﬁpeTaeMble B X01€ OCBOCHHA JUCIHUIIJINHBI

Ne /i1 3Hanus
1 CprKTypa, HA3HAUYCHUC U OCHOBHBIC HpI/IHHI/IHBI CO3JaHus KOMHI)IOTeprIX MAaTEMATHUYCCKUX|
MoeIeit
2 CocTaB U XapaKTEPUCTHKH 6a30BBIX POrPAMMHO-METOIMIECKHX KOMIIOHEHTOB
3 MeTobl NPOBEICHHS MHXEHEPHBIX PACYETOB ITPH ABTOMATH3MPOBAHHOM IIPOEKTUPOBAHHUH

yMeHI/IH, HpnoﬁpeTaeMbIe B X0/1€ OCBOCHUSA JTUCIIUNIIJINHBI
Ne /i YMeHnus
AKTHBHO IpMeHTs DBM 1pu IpoeKTHPOBaHUY U MTPOBEJICHUHN HWHXEHEPHBIX pacyeTOB

1
9 lcrionb30BaTh METOABI NPOEKTUPOBAHUS, IMPOBEACHUS WHXEHEPHBIX PAacueToB, NPHHATHS
pereHui
HaBbiku, npuodpeTaemMbplie B X0/1€ 0CBOEHMSI IUCITUTIIHHbI
Ne i/t Hasbiku
1 'YBEpEHHOTO BBITIONHEHUSI pa0OT HAa KOMMBIOTEPE C MPUMEHEHHWEM MPOTPAMMHBIX CPEJICTB s
KOMITBIOTEPHOTO MOJIEIIMPOBAHMS M TPOBECHHSI MHKEHEPHBIX PACUETOB




KOMHeTeHHI/II/I, npnoﬁpeTaeMble B X01€ O0CBOCHUA TUCHUIIJINHBI

Komnerenuuu Nuagukatopsbl 3nanuss Ymenusi |HaBbiku
OIIK-6. OIIK-6.1. 3HaTh: BUABI COBPEMECHHBIX 1-3
Crocoben MH()OPMAITMOHHBIX TEXHOJIOTHMA, TSI PEIICHIS
NOHHMATE 3a7a4 B 00J1aCTH KOHCTPYKTOPCKO-
MPUHLUIIBL
paboTs! TEXHOJIOTHYECKOT0 00eCIIeueHHs
COBPEMEHHBIX MAaIIHHOCTPOUTENLHOTO POU3BO/ICTBA,
MH(OPMALIHOH- MIPUHIMIIEL PA0OTHI COBPEMEHHBIX
HBIX TEXHOJIOTHH | MH(OPMAIIMOHHBIX TEXHOIOTUH, COBPEMEHHBIE
U UCIOJB30BATh | TCHIACHLWH Pa3BUTUS HHOOPMATUKU U
UX JUIA PEIICHHA | gprqpcnTeabHON TEXHUKHU, HH()OPMALIMOHHBIX
sajad TEXHOJIOTHH U MyTH X NPUMEHEHHUS B
poheCCUOHANb- N
HOi npodecCHoHANBHON AEATEHLHOCTH,
ESTENbHOCTH IIpOrpaMMHBIE CpPeCTBa B 001aCTH
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO
o0ecredeHus] MallTMHOCTPOUTEIEHOTO
MPOU3BOJICTBA
OIIK-6.2. YMeTh: UCTIOIB30BaTh COBPEMCHHBIE
WHPOPMALMOHHBIE TEXHOJIOTUH, IPUKJIIaTHbIC 1.
IIPOTpaMMHBIE CPEACTBA IPH PELICHUH 331a4
po(eCcCUOHATIBHOM ESITEITIEHOCTH
[1K-6.3. BnaneTs: coBpeMEHHBIMH
WHPOPMALMOHHBIMHU TEXHOJIOTUSIMH IIPU 1
peleHnH 3a1a4 npodecCuoHaIbHON
JeATETLHOCTH
OIIK-8. OIIK-8.1. 3uaTh: METOILI ONITUMH3AIIMN 1-3
Cnocoben 00BEKTOB, MPOIIECCOB ¥ CUCTEM UHKEHEPHOU
yHacIBOBATL B\ jegrenpnocTn
pa3paboTke
060OMIEHHbIX OIIK-8.2. YMETh: IPOBOIUTH aHAJIN3 1-2
BapUAHTOR TEXHUYECKOM 331241 U BEIOWPATH aI€KBATHBIE
peleHust
npoGuiem, METOBI pEeIICHHS
;iﬁill:{f)clfpon— “ [OnK-8.3. Brnaners: HaBbIKaMU UCIIOIb30BAHUS 1
TeabHBIMU BBIOpAaHHBIX METOJIOB
MPOHU3BOJICTBAMH,
BEIOOpE
ONITHUMAJTBHBIX
BapUaHTOB
MPOTHO3UPYEMBIX
MOCTIEICTBUI
peleHus Ha
OCHOBE nx
aHaJIN3a;
OI1IK-10. OIIK-10.1. 3HaTh: OCHOBHBIE [TOHATHS U METOIBI
Crocoben ABTOMATU3UPOBAHHOTO IPOCKTUPOBAHMS IIPU 1-3
paspabatbiBath TEXHOJIOTHYECKON TTO/ITOTOBKE
AJITOPUTMBI u
KOMITBIOTEPHBIC MAaIIHHOCTPOUTENILHOIO IIPOU3BOJICTBA,

COBPCMCHHBIC aJITOPUTMbI U KOMITBIOTCPHLIC




MIPOTPaMMBI,
NPUTOIHBIE TS
MIPaKTHYECKOTO
MIPUMEHEHUS

MIPOTPaMMBI TIPY MPOEKTHPOBAHNH PA3TUIHBIX
00BEKTOB ¥ TEXHOJIOTHYECKUX TPOIIECCOB
MalIHHOCTPOUTEIHHBIX TPON3BOCTB

OI1K-10.2. YMeTh: UCIIOSB30BaTh COBPEMEHHbBIE
QITOPUTMBI U KOMIIBIOTEPHBIE POTPAMMBI TIPU
MMPOSKTUPOBAHUU PA3IMYHBIX OOBEKTOB
TEXHOJIOTHUECKUX TPOLIECCOB 12
MalIMHOCTPOUTEIBHBIX IIPOU3BOJICTB,
pa3pabaThIBaTh TAKKE AITOPUTMBI U IPOTPAMMEI B
COCTaBE KOJUICKTHBA CIICIIUAICTOR

OIIK-10.3. Bnagers: HaBbIKAMH pa3pabOTKU
QJITOPUTMOB M KOMITBIOTEPHBIX IPOrPAMM
MPUTOTHBIX IS IPAKTHIECKOTO MPUMEHEHUS B
Pa3IHYHBIX TEXHOJOTMIECKUX MPOIECCcax
MaIIMHOCTPOUTEIHLHOTO TIPOM3BO/ICTRA, 1
HaBBIKAMHU MOJICTTMPOBAHHUS OOBEKTOB U CHCTEM
MAITHHOCTPOUTETBHBIX IIPOM3BOJICTB C
HCIIOJIb30BAHUEM ITAKETOB MPUKIIATHBIX
porpamMmm

3. MecTo nucuumiinHbl B cTpykrype OOII

JluciuiiiHa OTHOCHUTCS K 00s3arenbHOM dacth bioka 1 «/[ucourinHb
(momymu)» OOIL.

JucruruinHa u3yyaercs Ha 3 Kypce B 5 cemectpe.

N3yueHne AUCHUIIIMHBI Oa3UpyeTCs Ha 3HAHUSIX, YMEHHUSX M HaBbIKaX,
MOJIYYCHHBIX ~ TMPU  OCBOGHMM  AuciuIummH  (moxynew):  WMudopmaruka,
HaueprarenbHas reomeTpusi U MHKEeHEepHasi rpaduka, MeTobl KOMIBIOTEPHOTO
KOHCTpyUpOBaHus, Maremaruka.

[lepedenp mocnenyOUUX JUCIUIUIHNH (MOIYJIEH), 111 KOTOPBIX HEOOXOUMBI
3HaHWS, YMEHHS W HaBbIKU, (popmMupyemble HAaHHOW YYEOHOU UCIUTIITUHON
(momynem): IIpoexkTHpoBaHHE 3aroTOBOK B MAallMHOCTpOeHUH, lIpoextupoBanue
CPEACTB TEXHOJIOTHUYECKOTO OCHAILICHUS, TEeXHOJIOTUsl MAIIMHOCTPOCHUSL.



4. CTpyKTypa U cofepKaHue TUCIUTITHHbI

41 CrpyKrypa IMCHHILINHBI
Paznen - Pacnpenenenue TpynoeMKkocTu
JUCIUTUIAHBIL. = pasnena (B 4acax) 1Mo BuJaM y4eOHOU
No dopma g 5 g paboThI Copnepxanue §
i | TIPOMEXKYTOUH s 5 g KOHTAKTHASL CaMOCTOSITENIbHON
O aTTeCTaIIuu g o | 8 CPC paboThI
(no e nek | mp | ma6 | KYA
cemecmpam)
1 2 3 4 5 6 7 8 10 11
OcHOBBI paboThl ¢| 7 5 4 3 Uzyuenue
MathCAD. TEOPETHUUECKOIrO
Marepuana,
1 MMOATrOTOBKA K 3allIUTE
maGoparopHoit
PabOTHI
Pewenue 9 5 4 5 N3yueHue
ypaBHCHHUH. TEOPETHYECKOTO
Marepuana,
MO/ATOTOBKA K 3aI[HTE
maGoparopHoit
2 paboThI
O6paboTka 9 5 4 5 Nzydenue
TaOJINIHBIX TEOPETUYECKOIO
JTaHHBIX. MaTepuaa,
3 MO/IrOTOBKA K 3aI[HTE
maGoparopHoit
PabOThI
Maremarnyeckas 9 5 4 5 Nzydenue
00paboTka TEOPETUIECKOrO
PKCTIEPUMEHTAIbH Marepuana,
4 |bIX 1aHHBIX. MO/IrOTOBKA K 3aIl[HTE
lmabopaTopHOi
[paboTHI
Uucnennoe 9 4 5 N3yuenue
MHTETPUPOBAHUE U TEOPETHYECKOTO
mudepeHnrpona MaTepuana,
HIC MOATOTOBKA K 3aIIUTE
lmabopaTopHOi
[paboTHI




Perierne 9 5 4 5 M3ydenue
OOBIKHOBCHHBIX TEOPETUIECKOTO
i pepeHnransH MaTepHuaa,
bIX YPaBHEHHH. MOJITOTOBKA K 3aIUTE
lmabopaTopHoi
PabOTHI
Perenue 9 5 4 5 Mzydenue
muddepeHInaTbH TEOPETUUECKOTO
bIX YpPaBHCHUU B MaTepuaa,
YaCTHBIX MOJITOTOBKA K 3aIUTe
MPON3BOTHBIX lmaGopatopHoit
PabOTHI
CrieKTpasIbHBIN 9 5 4 5 Nzydenue
AHaJIN3 U CHHTE3. TEOPETUIECKOTO
MaTepuana,
MOJITOTOBKA K 3aIUTE
maGoparopHoit
PabOTHI
IloaroroBka k
9 5 3a4ery.
3auer 2 0,3 1,7 3auer
BBICTABJISCTCA C
Y4ETOM
pe3yIbTaTOB
TEKYIIEeTOo
KOHTPOJIS
yCIIEBAEMOCTH.
Hroro: 72 5 - - 32 0,3 38
Kontponb 1,7
4.2 Copep:xanue pas3aejoB Kypca u  ¢opMupyeMbIX B HHX
KOMIIeTeHIUi
Konsl

Ne Paznen KOMIETEHIMU M | 5 | v oo | Hasoicn dopma

n/n JUCHHUILIMHBI HHAUKATOPOB KOHTPOJIS

1 |Ocnoewt pabomol c OIIK-6.1, 1-3 1-2 1 3ammra
MathCAD. OIIK-6.2, 1a00paTOPHBIX
MaTeMaTHYeCKHE OIIK-6.3, pador, 3auer
BbIpa>keHUsI. THUIIBI TAHHBIX. OIIK-8.1
Orepatopsi. DyHKIHH. OIK-8.2,

OIIK-8.3
JIuCKpeTHplE  apryMEHTBI. OIK-10.1
IMaccCHBEL. TexkcToBbIe OITK-10.2,
(parmenTel.  ['padudeckue OIMK-10.3
o0JacTy. Coznanne
AHMMAI[HOHHOTO KITUTIA.
Coo0rieHuns 00 ommoKax.

2  |Pewenue ypasnenuii. OIIK-6.1, 1-3 1-2 1 KoHTposbHast
TepalimoHHBIE  METOJIBL. OIIK-6.2, pabora  Ha
Permenue ypaBHeHHi] OIIK-6.3, KOMITBIOTEpE,
cpencTBamu MathCAD. OIIK-8.1 sader




MPON3BOJHBIX.

CuMBOJIBHOE peleHue OIIK-8.2,
YPAaBHEHUM M CHCTEM OIIK-8.3
YpaBHEHUH. 82?18;
OIIK-10.3
Oopabomka  mMadAUUHBIX OIIK-6.1, 1-3 1-2 3ammra
OaHHDBIX. OIIK-6.2, J1a00paTOPHBIX
HTepIOSISL. OIIK-6.3, pador, 3auer
['moGanbpHast HHTEPIIONSIHSL, OIIK-8.1
JlokasibHast WHTEPIOJISIIMS. 8g§gg
IIpenckasanue. OIK-10.1
OIIK-10.2,
OIIK-10.3
Mamemamuueckan OIIK-6.1, 1-3 1-2 3ammuTa
obpabomka OIIK-6.2, 71abopaTOPHBIX
bKCnepuMenmansHbix OIIK-6.3, pabor, 3aueT
OaHHbBIX. OIK-8.1
Anmnpokcumanus.  MeToj 8g§g§
HalMEHBIINX  KBAJPATOB. OINK-10.1
PerpeccuoHHbIN aHaJIN3. OITK-10.2,
JInHeitnas perpeccusi. OIIK-10.3
ITonuHoMuanbHas
perpeccus.  O00O0mEeHHas
perpeccust. CruakxuBaHue.
Yucnennoe OIIK-6.1, 1-3 1-2 KontponsHas
unmezpuposanue u OIIK-6.2, pa6ora Ha
oughpepenyuposanue 8g§gi KOMIBIOTEPE,
Yucnennoe o sa4er
MHTETPHPOBAHHKE. OIR-8.2,
OIIK-8.3
Ksanparypaele  (Gopmyisl. OINK-10.1
MeTton Moure-Kapio. OIK-10.2,
UuciaeHHoe OIIK-10.3
mud depeHImpoBaHue.
CHUMBOJIBHOE
MHTETPUPOBAHHUE u
middepeHmpoBanue.
\Peutenue  00bIKHOBCHHBIX] OIIK-6.1, 1-3 1-2 KonTtposbHast
pubdepenmans | Gk3S e
)é];;llzzzﬂuu. Komm. OIIK-8.1 3a4er
OnHOoIIaroBkIe METO/BI. OIIK-8.2,
OIIK-8.3
MHOrOImaroBsle  METOJBI. OIK-10.1
Pemenne 3amaun  Komm OIK-10.2,
CpencTBaMu MathCAD. OIIK-10.3
Kpaessle 3a7a4H.
CHUMBOJIEHOE pelieHue
IMTUHEHHBIX
M hepeHInaTbHBIX
YpaBHEHUH.
\Pewienue OIIK-6.1, 1-3 1-2 3ammuTa
ougpepenyuanvubix OIIK-6.2, 71ab0paTOPHBIX
ypasHenuii &  UACMHBIX OIIK-6.3, pador, 3auer
npPOU3800HbBIX OlIK-8.1
Merton KOHEYHBIX OlIK-8.2,
o OIIK-8.3
[Pa3HOCTEH. OIK-10.1
['mmepOonmueckme OIK-10.2,
YpaBHEHUST B  YaCTHBIX| OIIK-10.3




[Tapabommdeckue
YpaBHCHUS B
MPOU3BOTHBIX.
DJUTUITHYECKUE ypaBHEHUS]
B YaCTHBIX MPOU3BOJIHBIX.

YaCTHBIX

CnexmpanvHulii aHATU3 U
cunmes.

l'apMoHUYECKUI aHATU3 W
CUHTE3. Knaccuueckuii
CIIEKTpaJIbHBIN aHaJu3.
UucneHHbI CHEKTpaIbHbIN
AHATIU3. CrnekTpasbHbIN
AHaJIM3 Ha OCHOBE OBICTPOTO
rpeoOpa3oBaHUs Dypbe.
OunbTpaldsd  aHAJIOTOBBIX|
CUI'HAJIOB.

OIIK-6.1,
OIIK-6.2,
OIIK-6.3,
OIIK-8.1
OIIK-8.2,
OIIK-8.3
OIIK-10.1
OIIK-10.2,
OIIK-10.3

1-3

1-2

3ammra
71a00paTOPHBIX
pador, 3auer

4.3 HaumeHoBaHMe TeM JIEKIUii, UX coJep:KaHUE U 00beM B Yacax

.HGKI_[I/IOHHBIC 3aHATHUA pa60‘lI/IM y‘I€6HI>IM IIJIAaHOM HC ITPCAYCMOTPCHEI.

44 HaumeHoBaHHE TeM NPAKTHYECKHMX 3aHSATHIl, UX COAep:KAHME U
00BHeM B yacax

HpaKTI/ILIeCKI/IC 3aHATHUA pa6quM y‘I€6HI>IM IJIAaHOM HC IIPCAYCMOTPCHEI.

45 HaumeHoBaHHe TeM JIa0OPATOPHBLIX PadoOT, UX coJep:KAHUE M
00beM B yacax

Ne Ne pazgena HaunmenoBanue j1a0opaTopHBIX padoT Tpynoem-
n/m | AUCUMILUIMHBI KOCTh
(4ac)

1 1. Ocnoevt pabomut ¢ MathCAD. 4
MatemaTtudyeckie BbIpaXeHHs. Tunsl gaHHbIX. OrmnepaTopsl.
Dynkuuu.  JluckperHele  aprymeHThl. MaccuBbl.  TeKCTOBBIE
¢dparmenTel. ['padmyeckne obmactu. Co3naHue aHUMAIIOHHOTO
kiuma. CooOrieHus 00 ommoKax.

2. 2. \Peutenue ypaeneHuil. 4
HTtepanimonHble MeTOABl. PelieHue ypaBHEHHWA CpelCcTBaMHy|
MathCAD. CumBoibHOE peIIeHHE YypaBHEHHMH W CHUCTEM
ypaBHEHUIA.

3. 3. Oopabomka madaUYHBIX OAHHBIX. 4
Wuatepniosisinust.  [nobanbHass  wHTepnoisiums.  JlokanbHas
mHTepnossnus. Ilpenckasanue.

4 4 Mamemamuueckas 00padomKa IKCnEPUMEHMATbHBIX OAHHDBIX. 4
IATITTpOKCHMAITHSI. Meton HauMEHBIINX KBaJIpaToB.
Perpeccuonnsblii ananus. Jluneitnas perpeccus. IlonunomuanbHasy

erpeccusi. O606menHas perpeccust. CriaxuBaHue.

5 5 Yucnennoe unmezpuposanue u oughghepenyuposanue 4
Uucnennoe wHTerpupoBanue. Ksaaparypubeie dopmynsl. Meton
MomnTte-Kapno. UYwucnennoe nuddepenunpoBanue. CHMBOIBHOE
mHTErpupoBanue U AuddepeHIupoBaHNE.

6 6 \Peuienue 00bIKHOBEHHBIX OUGhghepeHUanbHbIX YPAGHEHUIL. 4

Bamaua Komm. OpHomarossie MeToabl. MHOIOIIATOBEIE METOEI.

Pemenne 3amaun Komm cpenctBamu MathCAD. Kpaeseie 3aaun.,
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CHMBOJIBHOE peleHue JIMHEHHBIX i epeHnnanbHbIX]
ypaBHEHUH.

7 7 \Pewienue  OugppepenyuaivHvix  ypaeHeHUil 6  UACHIHBIX 4
npou3e00HbvIX
MeTo KOHEYHBIX pa3HOCTeW. [ unepOoiuueckue ypaBHCHUS B
YACTHBIX MPOU3BOAHBIX. [lapabonnyeckue ypaBHEHUS B YaCTHBIX|
MPOM3BOAHBIX.  OJUIUNTHYECKHE  ypaBHEHUS B  YaCTHBIX|
MTPON3BOIHBIX.

8 8 CnekmpanbHblil AHAIU3 U CUHMES. 4
["apMonuyeckuid aHanu3 u cuHTe3. Kiaccuueckuil CeKTpalibHBIH
aHanm3. YWCIeHHBIM CHeKTpanbHBIH aHamu3. CHEeKTpaJbHBIH
aHAIN3 Ha OCHOBE OBICTporo mpeobpazoanus Dypre. OunbTparus
AHAJIOTOBBIX CUTHAJIOB.

Bcero 32

5. OueHouHble MaTEePHUAJIbI AJIMl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH
U NIPOMEKYTOYHOM aTTeCTAllUM M0 JTUCHUILIHHE

J1J1st KOHTPOJIA PE3yIbTATOB OCBOCHUS AUCIIUTUIMHBI TPOBOISTCS :
- 3aIMTa Ja00OPATOPHBIX PadOT;
- KOHTPOJIbHAsI paboTa Ha KOMITBIOTEPE;
- 3aUer.

Ilpumeuanue: OUEHOYHBIE MaTEpHAJIbl MPUBEACHBI B MPWIOKEHUH K pabouei
nporpaMme JUCHUIUIMHBL.

HpOMe)KYTO‘-IHaSI arTeCcranus 110 u”ToraM OCBOCHUA JUCHUIIIIMHBI — 3a4CT.

6. YueOHO-MeTOAM4Yeckoe W  HHPOpPMAIMOHHOEe  olecnevyeHHe
AUCHUTILTHHBI

6.1. OcHoBHas JJUTEpaTypa

1. MoxkpoBa H.B. Umxenepunie pacuétst B MathCAD. JlabopaTopHsrii
MpaKkTUKYM [DneKTpoHHBIA pecypc| : ydeOHoe mocodbue / H.B. Mokposa, E.JL
I'opneeBa, C.B. ATossH. — DJEeKTpOH. TeKCTOBbIE NaHHble. — CapaToB: By3oBckoe
obopazoBanme, 2018. — 152 c. — 978-5-4487-0309-6. — Pexum nocryna:
http://www.iprbookshop.ru/77152.html

2. [Ipaktukym mo pabore B Marematuueckom nakere MathCAD
[OnexTpoHHBIN pecype]| : yueOHoe mocodue / C.B. PeikoB [u Ap.]. — DJEKTpOH.

tekctoBbie naHHbie. — CII6. : YuuBepcurer UTMO, 2015. — 87 c¢. — 978-5-
9906483-0-2. — Pexum pocryma: http://www.iprbookshop.ru/67566.html

3. WnrtepaktuBable cuctembl Scilab, Matlab, Mathcad [DnexkTponHBI
pecypc] : yuebnoe mocobue / M.E. Ilmemuuckas [m ap.]. — DIEKTPOH. TEKCTOBBIC
JIaHHBIEC. — Kazaun: Kazanckuit HalMOHAJILHBIHN HUCCIIEIOBATEILCKUHN

TexHonornyeckuit yausepcurer, 2014. — 195 ¢. — 978-5-7882-1715-4. — Pexum
nocryna: http://www.iprbookshop.ru/62173.html

6.2. /lonosiHUTEILHAS JIUTEpPaTYypa
1. YepenamkoB A.A., HocoB H.B. KoMmboTepHblE TEXHOJIOTHUH,
MOJIETTUPOBAHUE U aBTOMATHU3MPOBAHHBIE CHCTEMbl B MAIIMHOCTPOEHHH: Y4eO. s
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CTyJ. BbICII. yueO. 3aBefieHuid. - Bonrorpan: M3natensckuit Jlom «MH-Domanoy, 2009.
— 640 c.

2. OukoB B.®. Mathcad 14 nist cTyZeHTOB, UHKEHEPOB U KOHCTPYKTOPOB.
CII6.: BXB-Ilerepoypr, 2007. — 368 c.: ui.

3. Kupbsros /[.B. Mathcad 14. CI16.: BXB-IletepOypr, 2007. — 704 c.: un.

4. Omnpenenenre ONTHUMAIBHBIX PEXHUMOB OOpPaOOTKH C HCIOJIb30BAHUEM
OBM. Toxkapnas oOpabotka: Meroz. yka3. k jab. pabore / Camap. Toc. T€XH. YH-T;
coct. B A /Imutpues. - Camapa, 2003.

S. boromo6osa M.H. Cucremupii aHanu3 U MaTeMaTHYECKOE
MOJICIMPOBaHUE B MAaIIMHOCTpoeHUHu: ydeOHoe mocodbue / M.H. bBoromo6oBa;
TOMCKMH  TIOJIUTEXHUYECKUU  yHHBEpcuTeT. — Tomck: M3m-Bo  Tomckoro
MOJIMTEXHUYECKOT0 yHUBepcuTeTa, 2010. — 123 c.

6. [Topmner C.B. KomnbrorepHoe MojenupoBanue GU3NIECKUX MPOIIECCOB
B nakere MATLAB: YueOH. moc. mis By3oB o Hamp. "MHb-ka ¥ BbY. TexH." - -
M.:T'opstuas nmunus - Tenexkom, 2003. - 592 c.:u.

7. 3apyoun B.C. Marematuueckoe MOJIETUPOBAHUE B TEXHUKE: YUEOHHK
sl By30B mo TexH. crmemn./ mon pen. B.C.3apyomna, A.Il.Kpumenko. - 2-¢ wusm.,
crepeorun. - M.:13n-0 MI'TY um. H.O. baymana, 2003. - 496 c. - Maremaruka B
TexH. yHuBepcurere. Beim. XXI, 3akin.

8. Ky3pmun, B.B. Marematndueckoe MOAENMPOBAHUE TEXHOJIOTUYECKHAX
MPOLIECCOB COOPKH M MEXaHWYECKON 0O0pabOTKM HM3AeNuil MammHoCcTpoeHus [Tekcr]:
yude0. moc. Juisi By30B IO Hamp. MOJTOTOBKH 0akajlaBpoB U MaructpoB '"TexHomorus,
000p. W aBTOMAaTH3. MAIIMHOCTP. MPOMU3B-B", AUIUIOMHUD. cren-oB "KOHCTp.- TEXHOM.
obecr. MaImuHOCTp. Mpou3B-B" - - M.:Beicmi. mk., 2008. - 279 c.:u.

6.3. Ilepeuyenb pecypcoB HH(POPMANMOHHO-KOMMYHHKAINIMOHHON CceTH
HNurepuer

1. KommnbroTepHbie METO/IbI MATEMATHYECKUX UCCIIETOBAHUN [ DIEKTPOHHBIN
pecypc] : MeTOIWYEeCKHE YKa3aHHUs K CaMOCTOATEIbHOW paboTe Mo JUCIUILIMHAM
«Yucnennsle Meroap» u «KommbelorepHoe MopaenupoBaHue» / . — DIEKTPOH.
TEKCTOBblE JaHHble. — Jlumenk: Jlunmenkuid rocynapCTBEHHBIM TEXHUYECKUN
yauBepcutetr, ObC ACB, 2013. — 30 c. — 2227-8397. — Pexum pgocryma:
http://www.iprbookshop.ru/55102.html

2. MopenupoBanue cucteM: ydebHoe mocooue / M.A. Enuzapos, 10.0.
MaptembsinoB, A.I'. Cxuptinanze, A.A. Tperbskos. - Tam6os: U3n-so ®I'6OY BIIO
"TI'TY", 2011. - 96 c. (http://window.edu.ru/resource/465/76465)

3. Metonpl ontumuzanuu B npumepax B nakere MathCAD 15. Yacte |
[DnekTpoHHBIN pecypc] : yaebHoe mocodue / U.B. Kynpssuesa [u ap.]. — DIeKTpoH.
tekctoBbie mganHble. — CII6. : VYauepcurer UTMO, HWuctutyT xXo050oma u
ouorexnonoruii, 2016. — 166 c. — 2227-839/. — Pexum pocryna:
http://www.iprbookshop.ru/67288.html

4, Meronpl ontumm3anuu B npumepax B makere MathCad 15. Yacts 11
[DnexkTponHbIil pecype] : yueOnoe mocobue / C.B. PeikoB [u ap.]. — DIeKTpoH.

TekctoBble AaHHble. — CII6. : YuuBepcuter UTMO, 2016. — 178 c. — 978-5-
9906483-1-9. — Pexxum nocryma: http://www.iprbookshop.ru/67287.html
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6.4. IIporpammHoe obecrieuenune
JIuensuonnoe I10:
1. Onepannonnas cucremaWindows.
2. Ilpuxnanasie nporpammbl Microsoft Office (Word, PowerPoint, Excel).
3. Kommac-3D.
4. MathCAD.
CBoboaHO pacnpoctpansemoe [10:
1. Foxit Reader (pa6ora ¢ PDF-daiimamn).
2. 7Zip.
3. Google Chrome.

6.5. Meroguueckue peKOMeHIaAu

1. OscsanHukoB A.B. Mertoauyeckue peKOMEHJAUMU 110  BBIOJIHEHUIO
7a0opaTopHbIX paboT Mo jucuuiuinHe «CHCTEeMbl aBTOMATH3allMd HMHXEHEPHBIX
pacueToB». — [11a30B: [ 1a30BCKMIT HHKEHEPHO-DKOHOMHYECKUH HHCTUTYT, 2021 (3J1eKT.
U3JIaHue).

2. OscsanaukoB A.B. Meroanueckue peKOMEHAAUMNA MO OpraHUu3aluu
CaMOCTOATENBbHON padoThl 1o AUCHUIUIMHE «CHCTEMBbl aBTOMAaTH3alMM HH>KEHEPHBIX
pacueToB». — [11a30B: [ 1a30BCKUIT HHKEHEPHO-DKOHOMHYECKUH HHCTUTYT, 2021 (3J1eKT.
U3JIaHue).

6.6. DJ1eKTPOHHO-0UOJIHOTEYHBIE CUCTEMBI U JIEKTPOHHbIE 0a3bl JAHHBIX

1. baza panneix Hayunoii snexktponHoit Oubnmorexku €eLIBRARY.RU
https://elibrary.ru/

2. basa nannsix Web of Science https://apps.webofknowledge.com/

3. basa gannbix Scopus https://www.scopus.com

4, NudopmarmonHas cucTema «EnmnnHoe OKHO JIoCTyIa K
oOpa3zoBartelbHBIM pecypcamy» http://window.edu.ru

5. CnpaBouHo-mipaBoBasi cucreMa «["apant» http://www.garant.ru

6. becrimatHas  anekTpoHHas MHTepHer OuOIMOTEKa HOPMATUBHO-
TexHu4eckoi mureparypsl TexJIut http://www.tehlit.ru/

7. ba3za maHHBIX mpodeccruoHaNbHBIX CTaHAapTOB MUHHCTEPCTBA TpyAa H
COLIMAJILHOU

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

8. denepanpHas roCy1apCTBCHHAS uH(OPMaIMOHHAS cucTeMa
«HamuoHanpHas 37eKTpoHHas OubaroTeka» http://Ha6.pd
9. DnexTpoHHO-0MOIMoTeuHas cuctema [PRbooks

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

10. CnpaBo4HO-TIpaBOBast cucremMa Koncynprantllnroc -
http://www.consultant.ru/

11. [TpodeccuonanpHast cripaBounas cucrema «Komgekey - https://kodeks.ru/

12. HNudopmanmonnas cetb «Texakcmepty - https://cntd.ru/

13. DNEeKTPOHHBI  (OHI HOPMATUBHO-TEXHHMYECKOH ¥  HOPMATHBHO-

npaBoBoi nHpopmaimu Koncopunyma «Kozgeke» - https://docs.cntd.ru/
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https://elibrary.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
http://window.edu.ru/
http://www.garant.ru/
http://www.tehlit.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
http://нэб.рф/
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://www.iprbookshop.ru/
http://www.consultant.ru/
https://kodeks.ru/
https://cntd.ru/
https://docs.cntd.ru/

1. MarepuaibHo-TeXHUYECKOEe o0ecnevyeHue IUCHMILIUHBI

NoNo Haumenosanue 060pyoosanusix yuebHbIx KaOuHemos, 00beKmos 015 NPOBeOeHUS 3aHAMULL
n/n C nepeyHem 0CHO8HO20 0O0PYO0BAHUSA

YyeOHas ayauTopus U IPOBEACHNS 1a00paTOPHBIX paboT, 000pymoBaHHAS KOMIUIEKTOM
yaeOHOH MeOemu st 00yJaroIuXCs U MpenoaBaTelis, TOCKOW, 3KpaHOM, TPOSKTOPOM,

1 KOMITBIOTEPAMU C HEOOXOTUMBIM IPOTPAMMHBIM 00CCIICYCHHEM, C BO3MOXXHOCTHEO MOKITFOUCHUS K
cetn «MaTepreT (ayn. 209).
VYdeOHast ayAUTOPHsI Il OPTaHU3aIUH U TIPOBEJICHUSI CAMOCTOSTEILHON pabOTHI CTYJICHTOB,

5 000pyToBaHHAsI KOMIUIEKTOM Y4eOHOUM MeOeNu st O0YJaroIIUXCs U MPEToaBaTeis, TOCKOH,

9KPaHOM, TIPOCKTOPOM, KOMIBIOTEPAMHU ¢ HEOOXOJUMBIM MPOTPAMMHBIM 00ECIICUCHHEM, C
BO3MOXKHOCTBIO moaKtoueHus K cetu «MaTtepueT» (aya. 209).

[Tpu HeoOxoaumocTH pabouas MporpamMma JAUCHUUIUIMHBI (MOIYJISl) MOXKET
OBITh a/laliTUpOBaHa JJisl o0ecrieueHus: 00pa3oBaTeILHOrO MPOIECCa HHBAINIOB U
JI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbS, B TOM UYHMCIE JJIsI OOyUYEHUS C
NPUMEHEHHEM JUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHoJoruil. Jlms sToro
TpeOyeTcsl 3asBJIEHUE CTYyAEHTa (€ro 3aKOHHOTO IMPEACTABUTENS) U 3aKIIOYCHHE
MICUXO0JI0T0-MeuKo-nenarornaeckoi komuccuu (IIMIIK).
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JIucT yrBepkaeHust pado4yeid mporpaMMbl JUCHUIIJINHbBI
Ha Y4eOHBbI roj

Pabouas mporpaMMa quCUUIUIMHBL (MOIYIIS) YTBEPKACHA HA BEICHHE YUEOHOIO
npoiiecca B ydeOHOM Trof1y:

«COIJTACOBAHO»:
Yueonouii 3asedyrowuti kageopoti,
200 omeemcmeernHot 3a PIJ[

(noonucs u dama)

2023 - 2024

2024 - 2025

2025 - 2026




[IpusnosceHue

MUWHOBPHAYKHU POCCHUU

I'ma3oBckuii HHKEHEPHO-9KOHOMUYECKUN MHCTHUTYT ((prman)
DenepanbHOrO TOCYAaPCTBEHHOTO OIOIKETHOTO 00pa30BaTENbHOTO
YUpEXICHUsI BBICIIETO 00pa30BaHuUs
«>xeBckuii rocy1apcTBEHHBINM TexHn4eckuil yauepcureT umenn M.T. Kanamnukosay

(IT'BU (pumman) PT'BOY BO «MxI'TY nvenn M.T. KanamraukoBay)

OLEHOYHLIE CPEIACTBA

10 AU CHUIIIINHE
Cuctemsl ABTOMATHU3aIlIMH MHXXCHCPHBIX PACYCTOB

nHanpasinenue 15.03.05 — KoHCTpPYKTOPCKO-TEXHOJIOTHYECKOE OOecreueHne
MAaIIMHOCTPOUTEILHBIX TPOU3BOJICTB

npoduiib TexHoaoruu mMdpoBoro NPOEKTUPOBAHUS U IPOU3BOJICTBA B
MaIIMHOCTPOEHUH

ypOBeHb 00pa3oBaHus: OakajaBpuar

dbopma oOydeHus: oUHAs

06ma$[ TPYAOCMKOCTb JUCHUIIIIMHBI COCTABJIACT: 2 3a4CTHBIC CIUHUIIBI
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1. OueHouyHbIe CpPeICTBA

OnenuBanne GOpMUPOBAHUS KOMIIETEHIIUN TPOU3BOJUTCS HA OCHOBE PE3YJIbTATOB
oOyueHusi, MPUBEACHHBIX B 1. 2 paboueil nporpaMmbl. CBA3b pa3enoB KOMIETEHIIHA,
UHAUKATOPOB U (OpM KOHTPOJIS (TEKYIIEro M MPOMEXKYTOUHOT0) YKa3aHbl B TaOJHIle
4.2 paboueil mporpaMMbl JUCHUTLUIAHBI.

OneHoYHbIE CPEICTBA COOTHECEHBI C Pe3ybTaTaMH OOyUYEHHUS MO AUCLHUIUIMHE U
WHIUKATOpaMH JOCTHKEHUSI KOMIIETEHIIMI U MPEACTABICHBI HUXKE.

®opMBI
Koabl koMneTeHIuu 1 Pe3yabTar 00y4yenust TeKYIIero u
HHAUKATOPOB (3HaHUs, YMEeHUs U HaBbIKU) MPOMEKYTOYHOI 0
KOHTPOJIA
OIIK-6. CnocobeH NOHUMATE SHaHus: - 3aI1Ta

MPUHIUIEI Pa0OTH COBPEMEHHBIX
MH()OPMALMOHHBIX TEXHOJIOTUH 1
WCIIOJIb30BaTh UX JUISl pellieHus 3a/1a4
podecCHOHANBHON NEeSITENIbHOCTH
OIIK-6.1. 3HaTh: BUALI
COBPEMEHHBIX HHPOPMAITHOHHBIX
TEXHOJIOTHH, IS peLIeHHUs 3a/1a4 B
001acTH KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO 00eCIIeUeHHS
MAaIIMHOCTPOUTEIHHOTO
MPOU3BOACTBA, IPUHLUIIBI PAOOTHI
COBPEMEHHBIX HHPOPMAITHOHHBIX
TEXHOJIOTHUM, COBPEMEHHbBIE
TEH/IEHIIMY Pa3BUTHS
MH(QOPMATHKHU U BBIYUCIUTEILHON
TEXHUKH, THPOPMALTUOHHBIX
TEXHOJIOTHH U ITyTH UX
NPUMEHEHUS B IPo¢ecCHOHAIBHON
JIeATeIbHOCTH, TPOrpaMMHbIE
CpejcTBa B o0nactu
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOIo 00ecneyeHus
MAaIIMHOCTPOUTEIHHOTO
npousBoacta OIIK-6.2. YmMers:
UCIIOJIb30BaTh COBPEMEHHBIE
WHQOPMAITMOHHBIE TEXHOJIOTHH,
MIPHUKJIaHBIE TIPOTpPaMMHEIE
CpEJICTBA MPH PELICHUH 3a/1a4
podeCCHOHATEHOM

JIESITEITbHOCTH

TIK-6.3. BnaneTs: COBpeMEHHBIMH
UHQOPMAITOHHBIMH
TEXHOJIOTHSIMH MIPH PEILICHUH 3a/1a4
npoecCHOHANIBHON AESTENbHOCTH

CTpyKTypa, Ha3HaUeHUE U OCHOBHBIC
MPUHIUITEI CO3JAHUS] KOMITBIOTEPHBIX
MaTEMaTHYECKUX MOJEIeH

CocTaB 1 XapaKTepUCTUKH 0a30BbBIX
MpPOrPaMMHO-METOANIECKIX
KOMITOHCHTOB

MeToabl TPOBeICHHUS WHKEHEPHBIX
[pacyeToB MPH aBTOMATH3UPOBAHHOM
MPOEKTHPOBAHUI

'Y MeHust:

IAKTHBHO pUMeHATh DBM nipn
MPOEKTHUPOBAHUH U NPOBEACHUH
WH)XCHEPHBIX PacueToB
HMcnomap30BaTh METOABI
MPOEKTUPOBAHUSL, IPOBEICHUS
WH)XEHEPHBIX PacueToB, IPUHATHS
[peIIeHMI

HaBwixu:

'Y BEpEeHHOT0 BBIITOJIHEHUS padoT Ha
KOMITBIOTEPE C IPUMEHEHHEM
MPOTrPaMMHBIX CPENICTB IS
KOMITBIOTEPHOT'0 MOJICITUPOBAHUS U
MPOBEICHUS HH)KEHEPHBIX PACUETOB

lmaGopaTopHBIX PadoT;
- KOHTpOJIbHAs paboTa
Ha KOMITBIOTEPE;

- 3aYeT.
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OIIK-8. CrtocobeH yuacTBOBaTh B
pa3paboTKe 000OIIEHHBIX BAPUAHTOB
pereHus mpobieM, CBI3aHHBIX C
MaIIMHOCTPOHUTEILHBIMU

SHaHMS:

CTpyKTypa, Ha3HaYCHUE U OCHOBHEIE
MPUHITATIEI CO3MAHUS KOMITBIOTEPHBIX
MaTeMaTUICCKUX MOJCICH

- 3aIUTa
imabopaTOpHBIX paboT;
- KOHTpOJIbHAS paboTa
Ha KOMIIBIOTEPE;

[POM3BOJCTBaMH, BEIOOpE CocTaB 1 XapaKTepUCTUKH 0a30BbBIX - 3a4er.
ONITUMAaJIbHBIX BAPHAHTOB MPOTrPaMMHO-METOJUUECKUX
[IPOTHO3UPYEMBIX MOCIEACTBUI KOMIIOHEHTOB
[pEIICHHS HAa OCHOBE WX aHaJIH3a MeToabl TPOBeIeHHUS WHKEHEPHBIX
OIIK-8.1. 3nate: MeTOBI [pacueToB IPH aBTOMAaTU3MPOBAHHOM
ONITUMH3ALUHN 00BEKTOB, IPOLIECCOB U [IPOSKTUPOBAHNU
CHCTEM MHXEHEPHOH NeATeIbHOCTH
OI1K-8.2. YMeTh: mpoBOAUTE aHANHU3  |Y MEHHUS:
TEeXHUICCKOH 3a/1a4i U BRIOUpaTh IAKTUBHO TIpUMEHATh DBM 1ipu
a/1eKBAaTHBIC METObI PEILICHUS [IPOEKTUPOBAHUU U IIPOBEACHUH
OIIK-8.3. BriaieTs: HaBBIKaMH MHXEHEPHBIX PACYETOB
WCIIOJIb30BaHMs BEIOPAaHHBIX Vcrionb30BaTh METO/BI
METO/IOB MIPOEKTUPOBAHMUSL, IPOBEICHUS
WH)KEHEPHBIX PACcUeTOB, IPHHSATHUS
[pELLIEHUI
Hagbiku:
YBepeHHOTO BBITIONHEHUS paOOT Ha
KOMIIBIOTEPE C MPUMEHEHUEM
MPOrpaMMHBIX CPEACTB ISt
KOMITIBIOTEPHOT'0 MOJCIUPOBAHUS U
[IPOBEICHNS HH)XEHEPHBIX PACUETOB
OI1K-10. CnocobeH pa3pabaTeiBaTh  [3HAHUS: - 3aIuTa

QITOPUTMBI M KOMITBIOTEPHBIC

[MPOrPaMMbI, TPUTOTHBIC JIJIS

MPAKTHIECKOTO MPUMEHEHHUS
OIIK-10.1. 3aTh: OCHOBHEIE
[MOHSTHS U METO/IBI
aBTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUS TIPU
TEXHOJIOTUYECKON ITOJATOTOBKE
MAaIIIMHOCTPOUTEIIBHOTO
MIPOM3BO/ICTBA, COBPEMECHHBIE
AJITOPUTMBI B KOMITBIOTCPHBIC
MIPOrPaMMBbI IPH MPOSKTUPOBAHUU
Pa3IUIHBIX
00BEKTOB U TEXHOJOIHYECKUX
MPOIIECCOB MAIIIMHOCTPOUTEIBHBIX
MIPOU3BOICTB
OIIK-10.2. YMeTh: HCHOJIL30BaTh
COBPEMEHHBIE aJITOPUTMbI U
KOMIIBIOTEPHBIEC IPOTrPaMMBI IIPU
MPOEKTUPOBAHUH PA3ITUIHBIX
00BEKTOB TEXHOJIIOTMYECKHUX
MPOLIECCOB MAIIMHOCTPOUTEIBHBIX
MIPOM3BOJICTB, pa3pabaThIBaTh TAKUE
ITOPUTMBI ¥ IPOTPAMMBI B COCTaBe
KOJUIEKTHBA CIELUAINCTOB
OI1K-10.3. Birasers: HaBEIKaM#
pa3paboOTKH aIropuTMOB U
KOMITBIOTEPHBIX IPOrpaMm
MPUTOIHBIX JUISI IPAKTUYECKOTO
MPUMEHEHUS B Pa3IMYHBIX
TEXHOJIOTHUYECKUX TPOIIECCax
MAaITHHOCTPOUTEIHLHOTO

CTpyKTypa, Ha3HaYECHUE U OCHOBHEIC
MPUHLIMIBI CO3IaHUS KOMIBIOTEPHBIX
MaTeMaTUYECKUX MoJieneit

CocTaB 1 XapaKTepUCTUKH 0a30BBIX
[MPOrPaMMHO-METOIMYECKUX
KOMIIOHEHTOB

MeToabl IPOBEICHUS HHKEHEPHBIX
[pacueToB MPU aBTOMATU3UPOBAHHOM
[MPOEKTUPOBAHUU

'Y MeHust:

IAKTHBHO IpuMeHITh DBM npu
MPOEKTUPOBAHUH U MTPOBEACHUN
WH)XCHEPHBIX PacueToB
HMcnomap30BaTh METOABI
MPOEKTUPOBAHUS, TPOBEACHHUS
WHKEHEPHBIX PacueTOB, IPUHATHS
[peleHunit

HaBbIku:
YBEpeHHOT0 BBITIOTHEHUS padoT Ha
KOMITBIOTEPE C IPUMEHEHHEM
[IPOrPaMMHBIX CPEJICTB IS
KOMIIBIOTEPHOI'0 MOJICITUPOBAHUS U
MPOBEICHUS NHKCHEPHBIX PACUETOB

lmaGopaTopHEIX PadoT;
- KOHTpOJIbHAs paboTa
Ha KOMIIBIOTEPE;

- 3aYeT.
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IPOU3BOJICTBA, HABBIKAMU
MOJIEIUPOBaHNs 00BEKTOB U CUCTEM
MAaIIHHOCTPOUTENIbHBIX IIPOU3BOJICTB C
MCIIOIb30BaHUEM [TAKETOB IPUKJIAHBIX

[porpamMm

Haumenoeanue: 3amura 1a00paTOPHBIX padoT.

Ilpeocmasnenue ¢ @OC: 3ananus U TpeOOBAHUS K BBIIOJIHEHUIO MPECTABICHBI
B METOJAMYECKUX YKA3aHUSAX M0 JUCITUTIINHE.

Bapuanmut 3a0anuii: 3ananvs u TpeOOBaHUS K BBIIIOJIHEHHUIO MPEICTABICHBI B
METOJUYECKHUX yKa3aHUSAX 10 TUCIUTUIHHE.

Kpumepuu oyenku. npuBeneHs! B paszaene 2.

Haumenoseanue: xoHTpoJbHas paboTa Ha KOMIBIOTEPE.

Ilpeocmaenenue ¢ @OC: Habop BapUAHTOB 3aJaHUN.

Bapuanmul 3a0anuii: 3aganus 171 CaMOCTOSITEILHOTO PEIICHUs MPECTaBICHBI
B METOJMYCCKUX YKa3aHUAX TI0 JUCITUTIINHE.

Konmponvnasa paboma Nel
Pemenne ypaBHEHUN.
OnpenenuTs KOPHU YPABHEHHUSI YUCIEHHO U CUMBOJIbHO, CPABHUTD PE3YJIbTATHI.

BapuaHt DyHKIHA BapuaHT DyHKIHA
) x —sinx = 0,25 17 x cos(2x + 1= — 1
¥ =3+ 9 -8=0 2% -3 +15=0
) tg02+x)=x" +3 18 0,5 —1=(x+2y
X +2¢ —Tx+1=0 3 -2 +x+1=0
3 (x+ 1) —cos(0,3 +0,4x) =2 19 cos(x+2)—x +2x+ 1 =0
Y +x® -3x+4=0 A+ +3x-10=0
4 1223 +035x)=3x+2 20 x + In(2x+3)=0.5
2% -3 +x+1=0 -2l x=0
5 25 4 3x+1=0 ’1 2 +dsin(x+1)=0
3+ —12x —1=0 At d’ —12° -5=0
P 3¢ 4+ cos x+1)=1 99 e +5x - 1=0
-2 -1 -2=0 T — 2¢ + 3x-10=0
7 5xsin(2x + 1) = 0,43 2 27T _3x+1=0
¥ -7 +2x-1=0 xle(’ +2x— D=1
g xeos(x+2)=x2 —3x+1 24 X cos (2x-1)=1
A+l +x-10=0 24 387 #3875 —x+1=0
9 (x—3)os(x+2)=1 25 2x—lglx+3)="7
Wt =3 +x—1=0 te’ ) +x—1=0
o | sinGr+ W3+05x+2=0 ] (1-xe™1=05
x4 —x-1=0 Asin“(x+ 1) —x" +x=2
1" xlgx+ =1 - 2sin{x — w/6)= x" - 0,5
2x3—9x2—630x=0 e -8 —17=0
arctgx — 1/(3x” )= 0 Scos(x+3)=x-0,5
12 2 +x-3=0 28 3 +2-x=0
Inx+(x+1)7 =0 x=(loglx+2))"~ — 1
13 ¥ —2+05" =0 29 | —x3—g32x2+3x—3=0
cos{x+0,5)=x x-2ylgx-3) =1
14 2 4x-3=0 3001 55 92 _60x+1=0
's (x:4)21(3)g3(x—3)=1 11 x +2x—20)sin(x3+1)=1
3x" +8x +2x-1=0 e =(x+1)
16 ) e’z"3—2x-§-1=0 3 34cos(x;|-l)2 = 2c+1
¥ +4x —8x —17=0 I +4y 12 +1=0

Konmponvnas paboma Ne2
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Uucnennoe audepeHimpoBanue.
Haiitu npousBoanyto. [locTpouTs rpaduku GyHKIMHU U TPOU3BOIHOM.
Haiiti Hynu pyHKIIMM ¥ TOYKH SKCTpEMyMa.

BapuaHT QOYHRIUA BapuanT QOYHKIUA Bapmant| @yHKOHA
1 o3 +4 22 ) (2% -1)¥1+ 2 3 |y xt-se
ST T SR
4 2x2 -x-1 5 (1+x8)\}1+x8 6 . x
Yy = - = J=
l W2 +4x Y 12512 W1-3yx*
3
. [+ ] (4+.12)3 " (+ —8)\“2 -8 g |7 :L"q
e . {2+ )
10 3(1+.r3/4)2 0 V=.x6+.x372 1 _(_x2—2)~.14+.\2
N B YT
1+ 12 ’7J.x71(3.3c+2) 5 (1+.\‘2)3

13 |v=—i 14y W
2401+ 227 Ax r= 1y’
6 3
2 rsxd 128 J2xr3(x-2 o
y:% 17 },:$ 18 )::(]—.1""]5‘1’3+l
8—x X *

243t - X1 .
19 '\‘=w 20 y= (\24-‘;)—1,’\/_74_5 21 v =(2x+l]\1'x -X

16

(]

9¢ X

_ 1—\/; y= L \;‘3x2+x+1

2 v 23 (a2 vaxes| 24 =
(x+1) xt+7 rvx+1
25 v=3-3— 26 A 27 =
(x-1)" 6Yx~ +2x+7 Y X+ x+l
2 42 : S22y — 3.T+\/__“.
28 |v=—"— 29 |y WHSWEREL b gy SV
241 - a% ' 2547 242

5 A_2
e :w 32 y:&/@/{fq +4I+12] — -

31 h
151+

YucneHHOEe UHTETPUPOBAHUE.
Haiitu  mepBooOpaznyro. PesynpraT mnpoBepuTh  auddepeHIIMpOBaHUEM.
Brruuciauth onpeneneHHblil MHTETpall Ha oTpeske [1; 2].
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Bapuant DYHKIMA BapuaHT P YHKIUA

1 I(4 —3x)e ™ dx 2 _[arctg NZEYY

3 I(3x +4) e dx 4 f(4x -2)cos 2xdx
5 j(4—16x)sin4xaix 6 j(5x—2)e3xdx

7 [(1-6x)e*ax 8 fin (57 + 4)ax

9 [ 1n(4.x3 + 1) dx 10 f(2-4x)sin 2xax
11 Imctgﬁdr 12 Je‘l‘f (4x—3)dx
13 je’_g‘" (2-9x)dx 14 Jarctgmm
15 J-arctgmm; 16 Jarctg J5x—1ldx
17 I(Sx +6)cos2xdy 18 J(Bx —2)cosSxdx
19 I(nﬁ - 3)cos 2xdx 20 J(4x+ 7)cos3xdx
21 j( 2x —5)cosdxdx 22 J(S - 3x)cosSxdx
23 j(_x+5)sin 3xdx 24 [(2-3x)sin 2xax
25 [(4c+3)sin5xd 26 [(7x-10)sin 4xdx

. xdx

27 J‘(\E - 8.15) sin 3xdx 28 J-cosg »
29 ‘[si—:ixx 30 Jx sin” xdx
1 'l-x Z:ij r 32 J - +in - dx

Koumponvnasa paboma Ne3

Pemenne 0ObIKHOBEHHBIX MU PEPEHITNAIBHBIX YPaBHEHUM.

Haiitu pemenune 3anaun Komm, nenone3ys asa paznuyHeix Merona. [loctpouts
rpaduKy pemieHui, OLEHUTh PACXOXKICHUE MEXKAY pEIICHUSIMH, TMOTYIYCHHBIMU

pa3sHbIMHU MCTOJaMHU.
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BapuanT 3amada Konm Bapuant 3anaua Ko
1 Yay = (1+x)e ™ ¥, v{0)=1 2 |+ y=2yInx y(1)=1/2
30 2+ y)=x. y()=2 4 )?'+4.f;}?=4(.1f7' +1)e_4x ¥, y(0)=1
5 |w'-v=—v{nx+2hx, y(D=1| 6 [2(y+0)=(1+x)e7y", y(0)=2
, " 2y + yeosx =y cosx(1+sinx),
7 Bxy'+y)=ylnx, y(1)=3 8 o ) ( )
y(0)=1
9 |y +dry=dy et (1—-%3 ) O =1 10 |3y 420 =2072¢ w0y =—1
11 213;’73):=7(5x2+3)y3, Y =142] 12 [3n+5y=(4x-5)v*, v{1)=1
2y’+3ycosx:e2"'(2+3cosx)_v_|, , )
13 14 [3(x'+y)=x", ¥{1)=3
y(0)=1
. 2y =3y = —(20.:(3 + 12) ¥,
15 | ¥ -»y=2xy~, »(0)=1/2 16
y(1)=1/242
17 |y +2y =25 y(0)=2 18 |w+v=yilnx v{l)=I
2y +3vcosx =(8+12cosx)e™ y 1, , )
9 |23 ( xle™y 20 4y +x3y:(x*+8)e %0 (0)=1
»(0)=2
21 |Bxy'-12y 2-(51-2 +3) ¥, v(1) =2 2 2(¥'+y)= X, ¥(0)=2
’ 2y -1
o 2y +3ycosx=—e " (2+3cosx)y ,
23 |¥ +ay=(x-1)e" 2, y(0)=1 24 T ( )y
¥(0) =1
25 }?'_}9:):}!2, \~(O):1 26 2(_}:}!’-\&-“!):}!2 In x, }!(1):2
27 | Y +y=x", y(0)=1 28 |v+2ycthx=y chy, v(1)=1/shl
20 |2(y'+ap)=(x=1e Y’ y(0)=2 | 29 |¥-ygx=—(¥3)y*siny ¥(0)=1
31 o' +v=xv?, y(l)=1 32 |y —veosx=sin2x, y(0)=-1
Kpumepuu oyenku: npuBelIcHbI B pasjeie 2.
Haumenosanue: 3auer.
Ilpeocmasnenue ¢ @OC: niepevyeHb BOIPOCOB.
Bapuanmul 3a0anuii:
1. Ilpunumnsl  pabOTBl  COBPEMEHHBIX  HMH(MOPMALMOHHBIX  TEXHOJOTUH U
UCIIOJIb30BaTh UX IS PelIeHus 3a1a4 nmpodeccuonanbHoi aestenbaocTr (n3 OINK-6).
2. Pa3paboTka 0OOOIICHHBIX BapUaHTOB pelIEHUsT MpoOJeM, CBA3aHHBIX C
MaITuHOCTPOUTEIIBHBIMU MIPOU3BOJICTBAMH, BEIOOD ONTUMAJILHBIX BapUaHTOB

IIPOTHO3UPYEMBIX ITOCIICCTBUI peleHHsI Ha OCHOBe nX aHaiu3a (u3 OITK-8).
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3.

Pa3paboTka ajroputMOB U KOMIBIOTEPHBIX MPOrpamM, MPUTOJHBIX

npakTuueckoro npuMenenus (u3 OITK-10).

CAIIP B MalimmHOCTPOCHUH.

CAIIP nis MaTeMaTuyecKoro MOAEIMPOBAHUS, HHKEHEPHBIX PACUETOB.
Cuctema aBTOMaTH3aIMK WHXEeHEpHBIX pacdeToB MathCAD.

OcHoBbl padotel ¢ MathCAD.

Tunel nanseix. Onepatopbl. DyHKIMH.

HrepanroHHBIE METOIBI.

. Pemenne ypaBuenuii cpeactsamu MathCAD.

. CUMBOJIBHOE pENIEHUE YPABHEHU U CUCTEM YPABHEHHUIA.

. UaTepnionsuus.

. [Ipenckazanue.

. AnmpokcuMarusi.

. JIuneuHas perpeccusi.

. [lonmHOMUaNBHAs perpeccus.

. UuCneHHOE UHTErPUPOBAHUE.

. Yucnennoe nuddepeHirpoBaHue.

. CUMBOJIbHOE UHTETpUpOBaHUE U U epeHInpoOBaHUE.

. 3aymava Komm. Pemenue 3amaun Komm cpencreamu MathCAD.
. CUMBOJIBHOE pellIeHHE JUHENHBIX AU((HepeHInaIbHbIX YPaBHEHUI.
. MeTo KOHEUHBIX Pa3HOCTEN.

. DIUTMNITUYECKNE YPABHEHUS B YACTHBIX MPOU3BOJHBIX.

. [apMOHMUYECKUI aHAJIU3 U CUHTE3.

. Knaccrueckuil ¥ YMCIIEHHBIN CIIEKTPaJIbHBIN aHAJIN3.

Kpumepuu oyenku: npuBeJIcHbI B pasjele 2.

JIist  KOHTPOJIBHBIX ~MEPOINPHUATUN  (TEKYIIeTo

2.  Kpurepuu u mkajbl OleHUBAHUS

TUTST

KOHTpOJIsI) YCTaHABIMBAETCS

MUHUMAJIbHOE W MaKCUMAaJIbHOE KOJIMYECTBO Oa/sIoOB B COOTBETCTBUU C TAOJIUIICH.
KoHTponbHOE MEpOonmpHusTHE CUUTAETCS MPOUIEHHBIM YCIEIIHO MPU yCIOBUU Habopa
KOJIn4YecTBa 0AJIJIOB HE HUYKE MUHUMAJILHOTO.

PesynbpTaT OOydeHUS MO JUCHMIUIMHE CUMUTACTCS JOCTUTHYTHIM MPH YCIEIIHOM

MMPOXOKACHUHU O6y‘laIO]_HI/IMC$I BCEX KOHTPOJIBHBIX MepOHpHHTHﬁ, OTHOCAIIUXCA K

JAHHOMY PE3yJIbTaTy 00y4eHHUS.

Pazoenvt oucuunnunsi Dopmd Konmpons Konuuecmeo 6annos
P P min max

OcHoBbI padoTsl ¢ MathCAD. | 3ammra 6 10
11a060paTOPHBIX paboT, 3a4eT

Perienne ypaBHEHMI. KonrpossHast paboTa Ha KOMITBIOTEPE, 3aUeT 5] 12

O6paboTka TaOIMYHBIX| 3aumTa 6 12

TAHHBIX. J1abopaTopHBIX paboT, 3auer

Maremaruueckass ~ 00paboTka 3ammra 6 12

PDKCHEPUMEHTAIIbHBIX JaHHBIX. 11abOpaTOPHBIX PaboT, 3a4eT
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Uuciaennoe uHTErpupoBanne u| KoHTposbHas paboTa Ha KOMIbIOTEPE, 3a4eT 3] 12
g hepeHnpoBaHne

Pemenne OOBIKHOBEHHBIX| KOHTponbHas paboTa Ha KOMIIBIOTEpE, 3a4eT 8 12
mrdepeHnInaTbHBIX

YpaBHEHUH.

Pemenne muddepeHnranbHpIx| 3ammra 6 10
ypaBHeHHﬁ B YaCTHBIX na6opaTopme pa60T, 3a4CT

[TPOU3BOJIHBIX

CriexTpaibHbIH aHaIu3 y 3ammra 6 10
CUHTE3S. na6opaTopme pa60T, 3a4CT

3auer 3auer 0 10
Hroro 50 100

[Ipu oneHuBaHMM pE3yabTATOB OOYYEHHS MO AUCHMILUIMHE B XOJE TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH HCIOJIB3YIOTCS  CIEAYIOIHUE KpUTEpUH. MUHUMaIbHOE
KOJIMYECTBO 0aJUIOB BBICTABIISIETCS O0YYarOIIEMYCs IIPH BBIMIOJIHEHUH BCEX MOKa3aTeNei,
JOMYCKAIOTCS HECYIIECTBEHHbIE HETOYHOCTHU B U3JIOKEHUHU U O(DOPMIIEHUH MaTepuaa.

Haumenosanue,
Ilokazamenu 6vicmagieHus MUHUMAIbHO20 KOJIUYECH A HAL106
00o03naueHue
JlaboparopHast paboTa BEITIOJHEHA B ITOJIHOM 00BEME.
[IpencraBnen oT4er, coAepX almuii HEOOXOAUMBIE PaCUeThl, BBIBOJIBI,
JlaGoparopHnas 0(OPMIICHHBII B COOTBETCTBUU C YCTAHOBIEHHBIMH TPEOOBAHUSIMHU.
pabora [IponemMoHCTpUPOBaH YIOBICTBOPUTEIBHBIN YPOBEHD BIaJICHHUS MAaTEPHAIIOM
IIpH 3alluTe 1abopaTOpHON paboThI, JaHbl MPaBUIbHBIE OTBETHI HE MEHEe
yeM Ha 50% 3ajaHHBIX BOIIPOCOB
[IponemoHcTpupoBaH OBJIETBOPUTEIIbHBIN OBEHb BJIAJICHUS
KonTtpomnbHas POl pHp e p P a
MaTepHUAIIOM.
pabota Ha o .
[IpaBunbHO perieno He MeHee 50% 3amanuii
KOMITBIOTEPE

[TpomexyTouHast aTTECTAITHS 110 TUCIUTUINHE MPOBOAUTCS B hOpME 3adeTa.

HToroBas oIleHKa 10 IHUCHUILIMHE MOXKET OBITH BBICTABJICHA HAa OCHOBE
PE3yNBbTATOB TEKYIIET0 KOHTPOJIS ¢ UCIIOH30BAHUEM CJICAYIOMICH MTKAJTBI.

Ecnmu cymma Habpanubix 6aminoB Menee 50 — oOydaromuiicss He JOIMyCKaeTcs 10
IIPOMEKYTOYHOU aTTECTALIUU.

Ecau cymma 6aimmoB cocrapisieT 50 6amioB u 6ojee, oOyJaromuiicss 0ImycKaeTes
710 3a4era.

Eciu cymma OamioB cocrasisier ot 80 go 100 6amioB, oOyuarouiuiicss MOXeT
MPETEHI0BATh HA aBTOMATUYECKYIO OIEHKY «3a4TEHO.

busner k 3aueTy BKIIIO4aeT 2 BOIpoca.

[IpomexxyTouHass arrectalus MPOBOAMUTCS B ayAUTOPUU B (OpME YCTHOIO
orpoca.

BpeMs Ha moAroToBKY: 45 MUHYT.

[Ipy oueHuBaHUM  pe3yabTaTOB OOYy4YeHHS 1O JUCUUIUIMHE B  XOJE
IPOMEKYTOYHOM aTTeCTAllMK UCTIOIB3YIOTCS CIEAYIOIINE KPUTEPUH U IIKala OLEHKH.

24



Ouenka

Kpumepuu OUECHKU

«Ba4YTCHO»

OOydatoniuiicss JEMOHCTPHUPYET 3HAHWE OCHOBHOTO Y4eOHO-TIPOTPaMMHOTO
MaTepHajia B 00beMe, He0OXOIUMOM JUIs JalbHEeHe ydeOrl, yMeeT mpuMe-
HSTH €0 IPH BBIINOJHEHNHM KOHKPETHBIX 3aJaHUi, NMPeayCMOTPEHHBIX MpO-
rpaMMOi AUCIUIIINHEL

«HC 3a4YTCHO»

OOydatoniuiicss IEMOHCTPHPYET 3HAYUTEIbHBIC NPOOENbl B 3HAHHUAX OCHOB-
HOTO y4eOHO-IIPOrpaMMHOTO MaTepuaia, JOMYCTHI NPUHIUITHAIBHBIE OIIHOKH
B BBIOJHCHUH IPEIyCMOTPEHHBIX INPOTpaMMOH 3aiaHHil U He

CrIocoO€eH MPOIOIHKUTH 00yUeHne
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