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KomnyectBo yacoB paboueii mporpamMmbl U opMupyeMble KOMIETEHIIUH COOTBETCTBYIOT YUeOHOMY
IUIaHy 10 HampapiieHuro noArotoBku 15.03.05 «KoHCTpyKTOPCKO-TEXHOJIOTHUECKOE obecreueHue
MaIIMHOCTPOUTEIBHBIX TPOU3BOACTB», TNpoduiab «TexHoIornu UPPOBOrO MPOSKTUPOBAHHUS H
IIPOU3BOJCTBA B MAIIMHOCTPOCHUNY.
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AHHOTaHI/IH K IUCOUIIJIMHEC

Ha3zeanue oucuyuniunwl

Cucremsl ABTOMATHU3AIUU MHKCHECPHBLIX PacueTOB

Hanpaenenue noozomosexku
(cneyuanvHoCHb)

15.03.05 KoHCTPYKTOPCKO-TEXHOJI0THYECKOE
olecrneyeHue MAIIHHOCTPOUTEIHHBIX MPOU3BOJACTB

Hanpaenennocmo
(npoghunv/npozpamma/cneyuanuzayu

)

TexHosorun uu(poBoro NPOEKTUPOBAHMUS U
NPOM3BOJCTBA B MAIIMHOCTPOCHUH

Mecmo oucuyunnunui

O0s13atenbHas 9acth biioka 1. JIuCIUIIuHBL
(MoTyH)

Tpyooemxocms (3.e. / uacwt)

2/72

Llenv uzyuenus oucuyuniaunsl

ITpuoOpereHue cTyJeHTaMU HABBIKOB aKTUBHOT'O
npumeHenus DBM npu pa3paboTke HHKEHEPHbIX
peLeHH, CO3JTaHMHU COBPEMEHHBIX TEXHOJIOTUH,
IIPOEKTUPOBAHMHM U3/I€TUI MalTMHOCTPOEHUS

Komnemenyuu, hopmupyemoie ¢
pesyiomame 0C60€HUA OUCUUNTIUHbL

OIIK-6. CnocoOeH NoOHUMAaTh IPUHIIMIIBI paOOTHI
COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA U
UCIOJIb30BaTh UX JUIS PEIICHUs 3aa4
podecCHOHATLHOM JIeATEIIBHOCTH

OIIK-8. CniocobeH yyacTBOBaTh B pa3paboTke
0000IIEHHBIX BAPHAHTOB PEIICHUS MPOOIIeM,
CBSI3aHHBIX C MAIIMHOCTPOUTEIbHBIMU
MIPOU3BOJICTBAMH, BBIOOPE ONTUMAITBHBIX BAPUAHTOB
MIPOTHO3UPYEMBIX MOCIEICTBUI PEUICHHS Ha OCHOBE
UX aHan3a

OIIK-10. Criocoben pa3zpabaTbIBaTh alTOPUTMBI U
KOMITBIOTEPHBIC TIPOTPAMMBI, IPUTOIHBIC JIJIS
MPAKTUYECKOT0 MPUMEHEHHUs

Cooeporcanue oucyuniunl
(ocHogHble pazoenvl u memul)

OcHogsl pabotel ¢ MathCAD. Pemenne ypaBHeHuUH.
O6paboTka TaOIMYHBIX TaHHBIX. MaTemaTudeckas
00paboTKa IKCTIEPUMEHTAIBHBIX TaHHBIX. YUCIEHHOE
uHTerpupoBanue u auddepenunpopanue. Permenue
OOBIKHOBEHHBIX AU(PepeHIInaTbHBIX YPAaBHEHUH.
Pemenue nuddepeHanbHbIX ypaBHEHUH B YaCTHBIX
pou3BOIHBIX. CIIeKTpaJIbHBIN aHAIH3 U CHHTE3.

Dopma npomesrncymouHoil
ammecmayuu

3auer




1. Henu 1 32024 TUCHUITHHBI

Leab0 IUCHIUIUTMHBI SBIACTCA NPUOOPETEHHE CTYJASCHTAMH HABBIKOB AaKTHBHOTO
npumeHeHuss OBM npu pa3paOoTKe WHKEHEPHBIX PEIICHHH, CO3IaHUH COBPEMEHHBIX
TEXHOJIOTUH.

OcHOBHBIC 321241 JMCHUIINHBI:

- TrapaHTUpOBaTh CHCTEMHOE  IHpEACTaBlIeHHME 00  OCHOBHBIX  MeETOAax
IIPOCKTUPOBAHUSA U IIPOBEIECHNS NHKEHEPHBIX Pacue€TOB HA KOMIIBIOTEPE;

- [IOMOYb CTYZEHTaM B OBJIAJICHUU OCHOBAMH COOTBETCTBYIOLINUX KOMIIETCHIIMH.

2. Ilnanupyembie pe3yabTaThbl 00y4eHUs

B PE3yJabTaTC OCBOCHUA JUCHUILUIMHBI Y CTYACHTA JOJI2KHBI OBITh C(bOpMHpOBaHBII

3HaHl/Iﬂ, npuoﬁpeTaeMble B X01€ 0OCBOCHUSA NUCHUIIJINHBI

Ne i/t 3unanus
1 CTpykTypa, Ha3HAYeHHWE W OCHOBHBIE TPUHITUIBI CO3IAHUS KOMIBIOTEPHBIX MAaTeMaTHYECKUX
MOJIeNIER
2 CocTaB 1 XapaKTePUCTUKU 0a30BBIX POTPAMMHO-METOJHYECKIX KOMIOHEHTOB
3 MeTtoasl IPOBEIECHUS HHKEHEPHBIX PACYETOB IIPU aBTOMATU3UPOBAHHOM ITPOCKTUPOBAHNUNU

yMeHI/Iﬂ, le/loﬁpeTaeMbIe B X01€¢ OCBOCHUA IUCIHUIIJINHBI
Ne ri/mt YMenus

IAKTUBHO IPUMEHAT DBM npu npoekTUpoBaHUH U NPOBEACHUN MHKXCHEPHBIX PAacueTOB

1

Mcnonp30BaTh METOABl NPOCKTUPOBAHUS, NPOBEINCHUS HHXKCHEPHBIX PACUeTOB, HPUHSITHS

2 [pELIEHUI
HaBLIKl/I, npnoﬁpeTaeMue B X01€¢ OCBOCHUA JUCHUIIJINHBI
Ne /1 HaBpikn
1 'YBEpEHHOTO BBITIONIHEHUSI paObOT Ha KOMIIBIOTEPE ¢ MPUMEHEHHEM MPOrPAMMHBIX CPEICTB s
KOMHBIOTepHOFO MO,Z[GJ'IPIpOBaHI/ISI n HpOBeI[eHI/IH I/IH)I(eHepHBIX paC‘IeTOB




KOMHeTeHHl/IH, npnoﬁpeTaeMue B X0€ 0CBOCHMUA TUCIUIIIINHBI

Komnerenuuu HNupukaropsl 3nanus Ymenus HaBbiku
OIIK-6. OIIK-6.1. 36aTh: BUABI COBPEMEHHBIX 1-3
CrnocoGen WH(POPMAITMOHHBIX TEXHOIOTUH, JUIsl pEIICHHS
TIOHMMATD 3a71a4 B 00J1aCTH KOHCTPYKTOPCKO-
MPUHINTIBL
paboTs: TEXHOJIOTHYECKOTO 00ecneueHus
COBpEMEHHBIX MAaIIWHOCTPOUTENIFHOTO POU3BOJICTBA,
MH(OPMALIHOH- MPUHLMITEL PA0OTHI COBPEMEHHBIX
HBIX TEXHOJOTHH | MH(POPMAIIMOHHBIX TEXHOIOTUH, COBpEMEHHBIE
U UCIOIB30BaTh | TEHACHLUH Pa3BUTUS HHOOPMATUKU U
UX JUIA pEHICHUA | pprquciuTebHON TEXHUKU, HH)OPMAIIHOHHBIX
3anat TEXHOJIOTHH M IyTH UX NPUMEHEHHS B
podeCCHOHAIB- N
O npodecCuOHAIBHON e TEIbHOCTH,
eATeTbHOCTH MporpaMMHBIE CpeJcTBa B 001acTH
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO
o0ecreyeHns1 MalIMHOCTPOUTEIILHOTO
MPOU3BOJICTBA
OIIK-6.2. YMeTb: HCTIONb30BaTh COBPEMEHHbIE
WH(POPMAITMOHHBIE TEXHOJIOTUH, TPUKIIaHbIC 12
MporpaMMHBIE CPEICTBA MPH PELICHUH 33134
po(heCCUOHANTBHOM eI TEIIBHOCTH
[1K-6.3. Bnagets: coBpeMEHHBIMU
WHPOPMAITMOHHBIME TEXHOJIOTHSIMU TIPU 1
pelieHny 3a1a4 poecCUOHATBHON
JeATELHOCTH
OIIK-8. OIIK-8.1. 3HaTh: METOIBLI OIITUMHU3AIIMU 1-3
Criocoben 00BEKTOB, MPOLIECCOB M CHCTEM HHKEHEPHOU
yqacTBOBaTh B | pegrempHOCTH
pazpaboTke
0606meHHbIX OIIK-8.2. YMeTh: IPOBOAUTDH aHAIIN3 1-2
BaPHUAHTOR TEXHUYECKOW 3a/1a4M U BEIOUPATH a/ICKBaTHBIE
peleHus
npoGuiem, METOBI PEeIICHUS
;Zﬁ?dilj)}::p Ol ¢ OIIK-8.3. Bnagers: HaBBIKAMH MCIIOJIHL30BaHUS 1
TebHBIMA BBEIOPaHHBIX METO/IOB
MIPOU3BOJICTBAMH,
BEIOOpE
O THMAITBHBIX
BapUaHTOB
MIPOTHO3UPYEMBIX
MIOCJIEZICTBHI
peleHus Ha
OCHOBE ux
aHaJIN3a,;
OIIK-10. OIIK-10.1. 3HaTh: OCHOBHBIE TOHITUA U METOIBI
Criocoben ABTOMAaTU3UPOBAHHOT'O POEKTUPOBAHUS IPU 1-3
paspa0arbiBath TEXHOJIOTHYECKOM MOJATOTOBKE
AIITOPUTMBI u
KOMITBIOTEPHBIE MAaIIWHOCTPOUTENIFHOTO POU3BO/ICTBA,

COBPEMCHHBIC aJITOPUTMBI U KOMITBIOTCPHBIC




MIPOrPaMMBlI,
MIPUTOJHbIE  JUIA
MPAaKTHYECKOTO
[IPUMEHEHHUS

IIPOTrPaMMBI IPH HPOEKTUPOBAHUHN Pa3IUYHBIX
00BEKTOB M TEXHOJOTHYECKHUX IPOLIECCOB
MAaIIWHOCTPOUTENEHBIX IPOU3BOACTB

OIIK-10.2. YMeTh: HCIIONIB30BaTh COBPEMEHHBIE
QITOPUTMBI U KOMIIIOTEPHBIE MPOTPAMMEI TTPU
MPOEKTHPOBAHHUH PA3IUYHBIX OOBEKTOB
TEXHOJIOTHYECKUX ITPOLIECCOB 12
MAaIIHHOCTPOUTENLHBIX POU3BOACTB,
pa3pabaTbIBaTh TAaKHE aJITOPUTMBI U ITPOTPAMMBI B
COCTaBE KOJUICKTHBA CIEIHAICTOB

OIIK-10.3. Bnagets: HaBBIKaMH pa3padOTKU
aJITOPUTMOB M KOMITBIOTEPHBIX IPOrPaMM
MPUTOTHBIX IS IPAKTHIECKOTO TPUMEHEHUS B
Pa3NUYHBIX TEXHOJIOTUYECKUX TpoIeccax
MAaIIHHOCTPOUTEIFHOTO TIPOM3BOJICTBA,
HaBBIKAMHU MOJICTTMPOBAHUS OOBEKTOB U CHCTEM
MalIMHOCTPOUTCIILHBIX ITPOU3BOJICTB C
UCIIOJIb30BaHUEM MTAKETOB IPHUKIIATHBIX
porpamMmm

3. Mecto qpucuuniannsl B ctpykrype OOII

JIuCOUIIMHA OTHOCUTCS K 00s3aTelbHOM YacTh bioka 1 «/luCHUIIIUHEI
(momymnu)» OOIL.

JucuunnvHa nzyvyaercs Ha 3 Kypce B 5 ceMecTpe.

N3ydenne AUCHUILIMHBI Oa3upyeTcs Ha 3HAHUSX, YMEHHUSX M HaBBIKaX,
MOJYYCHHBIX  TIPM  OCBOCHUM  JucuuiuiuH  (Moxynei):  Mudbopmaruka,
HaueprarenbHasi reoMeTpusi U1 UHXKEHepHasi rpaduka, MeToapl KOMIBIOTEPHOTO
KOHCTpyUpOBaHMs, MaTeMarTuka.

[Tepeuenp mocneAYOMMX TUCUUIUIMH (MOIYJIEH), 111 KOTOPHIX HEOOXOIUMBI
3HaHUSA, YMEHHUS W HaBBIKM, (OPMHUPYEMbIC AaHHOW Y4YCOHOM MUCIUTIIMHON
(momyneMm): IlpoekTupoBaHHE 3aroTOBOK B MAaIIMHOCTpoeHUH, IIpoekTupoBaHue
CPEJICTB TEXHOJOTMUECKOTO OCHAIICHUS, TEXHOJIOTHs MAIIMHOCTPOECHHS.



4. CTpyKTypa H cofep:KaHHue TUCHHUILINHBI

4.1 CrpyKrypa AMCUMILIUHBI
Paznen = Pacnpenenenue TpynoemkocTu

JUCLUTUIMHBL. = paszzena (B 4acax) 1o BujgaM yueOHoi
No dopma g 5 § paboThI Copnepxanue }
o/ | TPOMEIKYTOUH g § % KOHTAKTHASL CaMOCTOSI TEIILHOM

OM aTTecTaluu g &l O CPC paboThI

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

1 2 3 4 5 6 7 8 10 11
OcHoBBI padoTel ¢ 10 5 2 8 Mzyuenue
MathCAD. TEOPETHIECKOTO

Marepuana,

1 MOATrOTOBKA K 3aIllHUTE
mabopatopHoi
paboTHI

Pemenue ] 5 ]

YpaBHEHUH. M3yueHue
TEOPETHICCKOTO
MaTtepuraa

2

O6paboTka 10 5 2 8 Mzyuenue

TaOIMIHBIX TEOPETHIECKOTO

ITaHHBIX. Marepuana,

3 MMOATrOTOBKA K 3aIllHUTE

mabopatopHoi
paboThI
MaremaTuueckas 10 5 2 8 M3yuenue
oOpaboTka TEOPETHIECKOTO
HKCTIEPUMEHTAIbH Marepuana,
4 |bIX MaHHBIX. MOArOTOBKA K 3alllUTE
mabopatopHoi
paboThI
5 Uucnennoe 8 5 8 M3yuenue
MHTETPUPOBAHHE U TEOPETHIECKOTO
imuddhepernrpoa MaTepuana
HHE




Perenue 8 5 8 M3yuenue
OOBIKHOBEHHBIX TEOPETUICCKOTO
imuddhepeHnratpa MaTepuana
bIX YPABHEHUH.
Perenue 8 5 8 M3yuenue
imuddhepeHnratpH TEOPETHIECKOTO
bIX YpPaBHCHHHA B MaTepuana
YACTHBIX
HpOI/I3BOI[HI>IX
CreKTpambHBIA 8 5 8 M3yuenue
AHAJIN3 U CHHTES. TEOPETUIECKOTO
MaTepuana
5 IToaroroBka k
9 3a4ery.
3auer 2 0,3 1,7 3auer
BBICTABJIACTCA C
Y4ETOM
pe3yIbTATOB
TEKyIIEero
KOHTPOJIS
YCIIEBAEMOCTH.
Hroro: 72 5 - - 6 0,3 64
Kontpons 1,7
4.2 Copepxkanue pas3geaoB Kypca u  (GopMupyeMbIX B  HHX
KOMIIeTeHII M
Koanl

Ne Pazgen KOMIIETEHIIUU U 3nanust | VYvenns | Haoin dopma

n/n JUCHUIIIAHBI MHIUKATOPOB KOHTPOJIsA

1 |Ocnosw pabomut c OIIK-6.1, 1-3 1-2 1 3awmra
MathCAD. OIIK-6.2, mabopaTopHBIX
MaTeMaTHIeCKIe OIIK-6.3, pabor, 3auer
BBIpa)KEHUsI. TUIIBI JaHHBIX. OIIK-8.1
OrepaTopsl. OyHKIUH. OIIK-8.2,

OIIK-8.3
JIuCKpeTHblE  apTryMEHTBI. OIK-10.1
IMaccHUBEI. TexcToBrIe OIK-10.2,
dparmentsl. ['paduueckue OIIK-10.3
o0macTu. Cospnanue
AHMMAaIHOHHOIO KJIHIIA.
Coo0biienus 06 ommuoOKax.

2 |Pewenue ypaguenuil. OIIK-6.1, 1-3 1-2 1 KonTpombHas
MTepaliOHHBIE ~ METOJIBL. OIIK-6.2, pabota Ha
Perenme ypaBHEHUIA OIIK-6.3, KOMIIBIOTEPE,
cpeacTBamMu MathCAD. OINK-8.1 auer




CuUMBOJIBHOE pelieHue OIlIK-8.2,
YPaBHEHHMH M CHCTEM| OIIK-8.3
YpaBHEHHIA. 8g§:}8;
OIIK-10.3
Obopabomka  madaAUUHBIX] OIIK-6.1, 1-3 1-2 3ammra
Oannvix. OIIK-6.2, 71a00pPaTOPHBIX
MHTepIosIs. OIIK-6.3, pabort, 3aueT
["mobGanpHASsT HHTEPIIOSIHS, OTIK-8.1
UlokampHasi WHTEPIOISIHS, 83&2%
[Tpenckazanue. OIIK-10.1
OI1K-10.2,
OIIK-10.3
Mamemamuueckasn OIIK-6.1, 1-3 1-2 3arura
oopabomka OIIK-6.2, J1a00PaTOPHBIX
BDKCnEpUMEHMAIbHbIX OIIK-6.3, pabor, 3ader
OaHHBIX. OIIK-8.1
AnmpokcuMarus.  Mertoj 8352%
HaUMEHBIINX  KBAJPATOB. OITK-10.1
PerpeccronHblit aHaIu3. OITK-102,
Uluneitnas perpeccusi., OIIK-10.3
[TonuHOMHANBHAS
perpeccus.  O0oOmICHHAS
erpeccus. CriiaxuBaHue.
Yucnennoe OIIK-6.1, 1-3 1-2 KonrponbHast
unmezpuposanue u OIIK-6.2, pabora Ha
oughpepenyuposanue OIIK-6.3, KOMIIBIOTEPE,
Yucnennoe OTIK-8.1 saqer
MHTETPUPOBAHHE. OIIK-8.2,
OIIK-8.3
KBagpatypHsie  QopMyIIbL. OITK-10.1
MeTtox Moure-Kapio, OIK-10.2,
Uucnennoe OIIK-10.3
imud depeHImpoBaHme.
CUMBOJIEHOE
MHTETPUPOBAHKE u
imud pepeHImpoBanme.
Pewienue  00bIKHOBEHHDIX] OIIK-6.1, 1-3 1-2 KonrponsHast
oughpepenyuanvrvix 8352% pabora Ha
1l -0.5, KOMIIBIOTEPCE,
S Kowm|  OTKS et
OHOIIAroBbIE METO/IBL. OIIK-8.2,
OIIK-8.3
IMHOTOIIaroBble  METOBI. OIIK-10.1
Pemenne 3amaun Koy OIK-10.2,
CpPEICTBAMH MathCAD. OITK-10.3
Kpaesbie 3a/1a4u.
CHUMBOIIBHOE pelreHue]
IMTHEUHBIX
Imug hepeHITnanbHBIX
paBHEHUM.
\Pewenue OIIK-6.1, 1-3 1-2 3auer
oughpepenyuanvrvix OIIK-6.2,
Vypaenenuil 6 UYACHHBIX OIIK-6.3,
npPou3600HbLIX OTIK-8.1
Meton KOHEYHBIX OIIK-8.2,
. OIIK-8.3
pa3HOCTEH. OIK-10.1
[Mumepbonmyeckue OTIK-10.2,
YpaBHEHHUS B  YACTHBIX OIIK-103

IMPOU3BOJHBIX.




[Mapabomuueckue
YpaBHEHHSI B YacCTHBIX
MPON3BOTHBIX.
DJUTUNITHYECKUE YPABHEHHUS
B YACTHBIX MPOU3BOIHBIX.

8  |Cnexmpanwuoui ananusz u OIIK-6.1, 1-3 1-2 1 3ager
cunmes. OIIK-6.2,
l"apMmoHMYecKkuid aHaIu3 U OIIK-6.3,
CHHTE3. Kraccuueckniy OIIK-8.1
CIIEKTPaJIbHBIH aHAJTH3, 8252%
UucCiIeHHBI CHEKTpaJbHbIN OHK:lb.l
AHAITN3. CriekTpanbHBIN OIK-10.2,
AHAIIN3 HA OCHOBE OBICTPOTQ OIIK-10.3

mpeoOpazoBanus  Dypee.
q)I/IH])TpaHI/ISI AHAJIOTI'OBBIX
CHTHAJIOB.

4.3 HaumeHoBaHHUe TeM JIEKIUI, UX COAEPKAHUE U 00bEM B HYacax
JleknoHHBIC 3aHATHS paObOYNM YICOHBIM TUTAHOM HE MTPETYCMOTPEHBI.

4.4 HauMeHOBaHHE TeM MPAKTHYECKHX 3aAHATHI, UX COAEPKAHHE U
00beM B Yacax

[TpakTudeckue 3aHATHS paOOYNM YI€OHBIM TUTAHOM HE MPETYCMOTPEHBL.

4.5 HaumeHoBaHue TeM Ja00pPaTOPHBIX pPadOT, UX COAEP:KAHHME H
00beM B yacax

Ne Ne paznena HanmenoBanue 1a00paTOPHBIX padoT Tpynoem-
n/n | AUCHUILIHHBI KOCTb
(uac)
1. 1 Ocroevl pabomot ¢ MathCAD. 2
MaremaTuyeckue BBIPAKCHHUS. Omneparopsl. OYHKIUU.
['paduaeckue obmactn. Co3naHne aHUMAITMOHHOTO KJIHIIA.
2. 3 Obpabomka madAUUHBIX OAHHBIX. )
MuTtepnossuus. Ilpenckasanue.
3. 4 Mamemamuueckasn 00padomka IKCnEPUMEHMATbHBIX OAHHBIX. 2
Annpokcumanus. PerpeccuonHbslii aHanmu3. JIuHelHas perpeccusl.
[lonMHOMHUAIBHAS perpeccusl.
Bcero 6
S. OueHoyHbIe MAaTEPHAJIbI AJISl TEKYLIEr0 KOHTPOJISI YCIIeBAaeMOCTH

H HpOMC)KyTO‘-lHOﬁ arrecralnum 1Mo JMCuMIlIMHE

JIJ1st KOHTPOJIS PE3yIbTATOB OCBOCHUS TUCIIUIUIMHBI TIPOBOISTCS.
- 3aIIMTa Ta00OPATOPHBIX PadOT;
- KOHTPOJIbHAs paboTa Ha KOMIIBIOTEPE;
- 3a4er.

HpuMeanue: OOCHOYHLIC MAaTCpHaAJIbl IIPHUBCIACHLI B IIPUJIOKCHHUU K pa6oqeﬁ

mporpamMme JTUCIHUILIAHEIL.
HpOMC)KYTOLIHaH aTTeCcTanuuysd 110 uToraM OCBOCHUA JUCHTUIIIINHEBI — 3a4CT.

10



6. YueOHO-meTOoaM4Yeckoe W  HHPOPMAMOHHOEe  olecneveHHe
TUCHUTLTAHBI

6.1. OcHoBHas JUTEpaTypa

1. Moxpora H.B. Hmxenepnsie pacu€étei B MathCAD. JlabopaTopHbrit
MPaKTUKYM [DJeKTpoHHBIA pecypce] : yuebHoe mocobue / H.B. Mokposa, E.JL
I'opneeBa, C.B. ATosiH. — OIIeKTpOH. TeKCTOBbIE naHHble. — CapaTtoB: By3oBckoe
obpazoanue, 2018. — 152 c¢. — 978-5-4487-0309-6. — Pexum pocrymna:
http://www.iprbookshop.ru/77152.html

2. [Ipaktukym 1o pabore B Matemarmueckom makere MathCAD
[OnekTpoHHBIN pecypc] : yueOHOe mocobue / C.B. PeikoB [u ap.]. — DaeKTpoH.

tekcToBble naHHble. — CII6. : YuuBepcurer UTMO, 2015. — 87 c. — 978-5-
9906483-0-2. — Pexum goctyna: http://www.iprbookshop.ru/67566.html

3. HNurtepaktuBHBIE cucTeMbl Scilab, Matlab, Mathcad [DnexkTpoHHBIN
pecypc] : yaebHoe mocodue / U.E. [lnmemunckas [u ap.]. — DIEKTPOH. TEKCTOBBIC
naHaeie.  —  Kazanmp:  Ka3zaHckuii ~ HAIlMOHAJIBHBIA  HMCCIIEIOBATCIbCKHM

TeXHOJIOTn4YecKknil yHuBepcutet, 2014. — 195 c¢. — 978-5-7882-1715-4. — Pexum
nocryna: http://www.iprbookshop.ru/62173.html

6.2. lonosiHUTE/ILHAS JIUTEpaTypa

1. YepenamkoB A.A., HocoB H.B. KowmnbeloTepHble TEXHOJIOTHH,
MOJICJTUPOBAaHNE W aBTOMATH3UPOBAHHBIC CHCTEMbl B MAIIMHOCTPOCHHH: Y4eO. s
CTy/. BbICII yueO. 3aBefeHui. - Bonrorpan: M3narensckuit Jlom «H-Doamoy, 2009.
— 640 c.

2. OukoB B.®. Mathcad 14 gt cTyA€HTOB, HHXXEHEPOB M KOHCTPYKTOPOB.
CII6.: BXB-Ilerepoypr, 2007. — 368 c.: ni.

3. Kupbsros /[.B. Mathcad 14. CII6.: BXB-Ilerepoypr, 2007. — 704 c.: w.

4. OmnpeneneHre ONTUMABHBIX PEXHUMOB OOpPaOOTKH C HCIOJIb30BAHUEM

OBM. Toxapnas oOpaborka: Mertoa. yka3. k jab. pabore / Camap. Toc. TEXH. YH-T;
coct. B A JImutpues. - Camapa, 2003.

S. boromo6oBa M.H. Cucrtemupii aHaau3 W MaTeMaTHYECKOE
MOJICTUPOBAaHHWE B MAIIMHOCTpOCHMH: ydeOHoe rmocooue / M.H. bBoromro6oBa;
ToMckuii  moONUTEXHUYECKUM  yHHBepcureT. — Tomck: UM3n-Bo  Tomckoro
MOJIUTEXHUYECKOro yHuBepcutera, 2010. — 123 c.

6. [Topmrer C.B. KommnbroTepHoe MoeIMpoBaHUE (PU3NUECKUX IPOLECCOB
B nakete MATLAB: Y4eOn. moc. mis By3oB no Hamp. "MH]-ka u BbIY. TexH."
M.:T'opstuas nmunaus - Tenexom, 2003. - 592 c.:uit.

7. 3apyoun B.C. Maremarnueckoe MOJICTUPOBAHHE B TEXHHKE: YUECOHUK
st By30B mo TexH. cmem./ mon pena. B.C.3apybuna, A.Il.Kpumenko. - 2-e wu3f.,
crepeotunt. - M.:U3a-0 MI'TY um. H.O. baymana, 2003. - 496 c. - MaremaTtuka B
TexH. yauBepcurere. Beim. XXI, 3axm.

8. Ky3pmun, B.B. Marematndueckoe MOIENMPOBAHUE TEXHOJIOTHYECKHUX
MPOLIECCOB COOPKU M MEXaHUYECKOW 00paboTKH m3aenuid MamuHocTpoeHus [Tekcr]:
y4e0. 1moc. JijIs BY30B IO HaIlp. MOATOTOBKH OaKaJlaBpOB M MaructpoB "TexHOJIOoTwHs,
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000p. M aBTOMAaTH3. MAIIMHOCTP. MPOMU3B-B", nUIIOMUp. crel-oB "KoHCTp.- TEXHOI.
obecr. MaIMHOCTp. Mpou3B-B" - - M.:Beicmi. mik., 2008. - 279 c.:u.

6.3. Ilepeuenb pecypcoB HHPOPMANUOHHO-KOMMYHUKANMOHHON CeTH
HNurepuer

1. KommnbroTepHbie METOIbI MATEMAaTUYECKUX UCCIICIOBAHUM [ DIEKTPOHHBIN
pecypc] : METOAMYECKHE YKa3aHUS K CaMOCTOSATEIBHOW paboTe MO AMCIUIUITMHAM
«Yucnennsle Metonas» u «KommbloTepHoe MomenupoBaHue» / . — DJIEKTPOH.
TEKCTOBbIE JaHHble. — Jlumenk: Jlumenkuil rocygapCTBEHHBIM TEXHUYECKHM
yauBepcuter, 9bC ACB, 2013. — 30 c. — 2227-8397. — Pexum npocrymna:
http://www.iprbookshop.ru/55102.html

2. MopenupoBanue cucrtem: ydebHoe mnocobue / U.A. Emmzapos, HO.D.
MaptembsinoB, A.I'. Cxuptinanze, A.A. Tperbsakos. - Tam6os: U3n-so ®I'6OY BIIO
"TI'TY", 2011. - 96 c. (http://window.edu.ru/resource/465/76465)

3. Meroasl ontumuzanuu B npumepax B makere MathCAD 15. Yacte [
[DnexTpoHHBIN pecypc] : yuedbHoe mocodue / U.B. Kynapssuesa [u1 ap.]. — DaeKTpoH.
tekctoBble gaHHble. — CII6. : VYauepcurer MUTMO, HWHctutryr xonoma wu
oworexnomormii, 2016. — 166 c. — 2227-8397. — Pexwmm pgocryma:
http://www.iprbookshop.ru/67288.html

4. Metoasr ontummsanmu B npumepax B makere MathCad 15. Yacts 11
[DnmekTponHbIil pecypc] : yuebnoe mocodbue / C.B. PeikoB [ ap.]. — DmekTpoH.

TekcTtoBble AaHHble. — CII6. : YauBepcurer UTMO, 2016. — 178 ¢. — 978-5-
9906483-1-9. — Pexum goctyna: http://www.iprbookshop.ru/67287.html

6.4. IlporpamMHoOe o0ecnieyeHue
JIuuensuonuoe I10:
1. Onepanmonnas cuctemaWindows.
2. [Ipuknagueie nporpammel Microsoft Office (Word, PowerPoint, Excel).
3. Kommnac-3D.
4. MathCAD.
CBo0OoaHO pacnpoctpansemoe 110:
1. Foxit Reader (pa6ota ¢ PDF-daitmamn).
2. 77ip.
3. Google Chrome.

6.5. MeToguveckue peKoMeH AU
1. OscsuuukoB A.B. MeToaudyeckue pEeKOMEHJAIMU TI0  BBIMOJIHEHUIO
nabopaTopHbIX pabor 1o aucuuiuiiHe «CHCTEeMbl aBTOMATH3aIlMM WH)KEHEPHBIX

pacueToBy». — ['1a30B: ['1a30BCKHI MHKCHEPHO-9KOHOMHYCCKUI HHCTUTYT, 2021 (3J1EKT.
W3/1aHue).

2. OscsauamkoB A.B. Meroguueckue peKOMEHIAIMA 110 OpraHU3aIMH
CaMOCTOSTEIIbHOH padOoThl M0 JUCHUILIMHE «CHCTEMBI aBTOMATH3AIlUM WH)KEHEPHBIX
pacueToBy». — ['1a30B: ['1a30BCKHI MHKCHEPHO-9KOHOMHYECKUI HHCTUTYT, 2021 (3J1EKT.
U3/1aHue).

6.6. DJIEKTPOHHO-0MOIHMOTEYHbIE CHCTEMbI U 3JIEKTPOHHBbIE 0a3bl JAHHBIX
12



1. baza pamneix Hayunoii snextponHoit Oubmmorekn eLIBRARY.RU
https://elibrary.ru/

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

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

4. NudopmarmonHas cucrema «EnuHoe OKHO JocTyma K
obOpazoBarenbHBIM pecypcam» http://window.edu.ru

5. CrnpaBouHo-TIpaBoBas cucrteMa «I apanT» http://www.garant.ru

6. becrmatHas  anekTpoHHas MHTepHeT OMOIMOTEKa HOPMATHBHO-
TexHuueckoi nurepatrypsl TexJIut http://www.tehlit.ru/

7. baza maHHBIX MPOQeCcCHOHANBHBIX CTaHIApPTOB MUHHUCTEPCTBA TpyJa U
COLMAIBHOM

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

8. denepanbHas rocyJapcTBeHHas uH(bOpMaIMOHHAS cucrema
«HanmonanbsHast 351ieKTpoHHast ounbiuoTekay http://H36.pd
9. DnekTpoHHO0-0nbmoTedHas cuctema [PRbooks

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

10. CnpaBo4HO-IIpaBOBaAst cucrema KoncynprantlIntoc -
http://www.consultant.ru/

11. [Ipodeccuonanvhas cripaBouyHas cuctema «Komekcy - https://kodeks.ru/

12. Nudopmarnmonnas cetsb « TexakenepT» - https://cntd.ru/

13. ONeKTpOHHBIM  (DOHJ HOPMATUBHO-TEXHHMYECKOM W  HOPMATHUBHO-

npaBoBoit unpopmanuu Koncoprimyma «Konekce» - https://docs.cntd.ru/

7. MarepuajibHO-TeXHMYECKOe oOlOecneyeHue TUCHHIIUHBI
NoNe Haumenosanue 060pyoosanHbix yuebHbIX KaOUHEmMos8, 00beKmMo8 015 NPOBeOeHUS 3AHAMULL
n/n C nepeuHem 0CHOB8HO20 000PYO08aAHUS

VueOHas ayauTopus Ui IPOBEJCHUS T1a00paTOPHBIX paboT, 000pyAOBaHHAS KOMILIEKTOM
y4aeOHOU MebenH sl 00yJaroImuXcs U MPEnoIaBaTells, JOCKOW, IKPaHOM, TIPOSKTOPOM,
KOMITbIOTEpaMH C HCO6XOZII/IM])IM ImporpaMMHBIM O6CCHC‘-ICHI/IGM, C BOBMOXHOCTBIO ITOAKIIFOYCHUA K
cetu «MHTepHEeT (ayn. 209).

VYueOHast ayAUTOpHSA AJIsl OPraHU3allK U TIPOBEJCHUS CAMOCTOSITENILHON paboThI CTYACHTOB,
000pyIoBaHHASI KOMIUIEKTOM y4eOHOM MeOeIH sl 00yJaroInuXcsl ¥ TIPeIo1aBaTels, JOCKOM,
9KPaHOM, MPOEKTOPOM, KOMIBIOTEPaMH ¢ HEOOXOJMMBIM MPOTrPaMMHBIM 00eCTICUeHHEM, C
BO3MOXKHOCTBIO IOIKIIIOUeHUS K cetu «MuTepHeT» (aya. 209).

[Ipu HeoOxoaumocTu pabodasi mporpaMma JUCHUIUIMHBL (MOJIYJIS) MOKET
OBITH aJanTUpPOBaHA ISl oOecredeHus 00pa3oBaTEILHOTO MPOIecca UHBAIUIOB U
JIUI C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBBS, B TOM YHCIIE JJIsl OOYYEHHUS C
MPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30oBaTeIbHBIX TeXHoMorui. s 3Toro
TpeOyeTcs 3asBIICHUE CTyJeHTa (€ro 3aKOHHOTO MPEACTaBUTENS) U 3aKIHOYCHUE
MCUXO0JI0TrO-MeAuKo-Tienarornueckoi komrccuu (ITIMIIK).
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Jlucr yrBepaxaenusi paéoueii nporpaMMbl M CHUIIIMHBI
Ha y4eOHbIN roj

Pabouas nporpamMma AUCHUILIUHEI (MOIYJIs1) YTBEPKACHA HA BEICHUE Y4eOHOTO
mpoiiecca B y4eOHOM TOTy:

«COITTACOBAHO»:
Yueonuwiii 3asedyrowuti kageopoti,
200 omeemcmeenHol 3a PITJ[

(noonuce u oama)

2023 - 2024

2024 - 2025

2025 - 2026




[IpusosceHue

MUHOBPHAYKHU POCCHUU

['mazoBckrii MH)KEHEPHO-IKOHOMUYECKU HHCTUTYT ((prmman)
denepabHOrO TOCYIAPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIbHOTO
YUpEXICHHsSI BHICIIETO 00pa30BaHuUs
«MxeBckuii rocyapcTBeHHBIN TexHudeckuid yauepcurer umenn M.T. Kanamaukosay

(F'N2U (pumman) ®I'BOY BO «MxI'TY umenn M.T. Kanamrankosay)

OLEHOYHBLIE CPEIACTBA

110 AMCHUIIJINHC
CucTeMbl aBTOMATHU3AIUNA HHXSHEPHBIX PACUCTOB

Hanpasinenue 15.03.05 — KoHCTPYKTOPCKO-TEXHOJIOTHMYECKOE OOecnedeHne
MaIllMHOCTPOUTENbHBIX TPOU3BOJICTB

npoduns TexHonornu nudpoBoro MPOSKTUPOBAHMS U TPOU3BOJICTBA B
MAaIIMHOCTPOEHUH

ypOBEHb 00pa3oBaHus: OaKkajJaBpruaT

dhopma oOydeHHs: 3a0UHas

06111351 TPYAOCMKOCTb JUCHUILIIMHBI COCTABJIACT: 2 3a4CTHBIC CAMHHNIIBI
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1. OueHovHbIe CpeaCTBA

OueHnBanre GOpMUPOBAHUS KOMIIETEHIIMI POU3BOJUTCS HA OCHOBE PE3YyJIbTaTOB
oOyueHusi, MPUBEACHHBIX B 1. 2 paboueil mporpammbl. CBsI3b pa3/iesioB KOMIIETEHITUH,
MHJUKATOPOB M (hOPM KOHTPOJIsS (TEKYIIEro W MPOMEXYTOYHOr0) YKa3aHbl B TaOIULE
4.2 paGoyeil mporpaMMbl JUCIUIUIUHBI.

O1ieHOYHBIE CPEICTBA COOTHECEHBI C pe3yibTaTaMi OOyYeHHUS MO JUCIHUIUINHE U
WHIUKATOpaMHu JOCTHKEHUS KOMIIETEHIIMI U MPEACTaBICHbI HUXKE.

Dopmbl
Koabl koMneTeHInu 1 Pe3yabTaTt 00yueHus TeKyIero u
UHIUKATOPOB (3Hanus, ymenus u HagvlKu) MPOMEKYTOYHOT 0
KOHTPOJISI
OIIK-6. CocobeH moHUMaTh SHAHMS: - 3amura

TPUHIMITB PA0OTHI COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJIOTHI 1
WCTIONB30BaTh UX ISl PEIICHNUs 3a/1a4
POeCCHOHATIBHOM JeSITEIEHOCTH
OIIK-6.1. 3uaTh: BUABI
COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHH, [UIsl peIICHUs 3a1a4 B
00JIaCTH KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOT0 00eCTIeUeHNUS
MAIIHHOCTPOUTEIHHOTO
MPOM3BO/ICTBA, MPUHLIUIIBI PaOOTHI
COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTH{, COBPEMECHHbIE
TEHJCHIINN Pa3BUTHUS
MH(OPMATHKH ¥ BEIYUCIUTEIBHON
TEXHHUKH, HTHPOPMAITMOHHBIX
TEXHOJIOTUH U IyTH UX
MPUMEHEHUS B PO eCCHOHATEHON
JeSITeNbHOCTH, TPOTpPaMMHbBIE
CpeacTBa B 00JIacTH
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOT0 00ecreueHuUs
MAaIIHHOCTPOUTEIHHOTO
mpousBozacta OIIK-6.2. YMeTs:
WCTIOJB30BaTh COBPEMEHHbBIE
WHPOPMAITMOHHBIE TEXHOJIOTHH,
TPHUKJIAIHBIE IPOTPAMMHBIE
CpeZACTBa MPH PEUICHUH 3a]1a4
pohecCUOHATBHOMN
JeSATEINEHOCTH

[TIK-6.3. BrnageTs: COBpeMEHHBIMU
WHPOPMATUOHHBIMH

TEXHOJIOTHSIMH TIPU PEIICHUH 33124
npodeccroHaIbHON IeATSIIbHOCTH

CTpyKTypa, Ha3Ha4eHUE U OCHOBHBIC
MPUHIMITEL CO3/IAHUST KOMITBIOTEPHBIX
MaTEMaTUYECKUX MOJENeH

CocTaB 1 XapaKTEepPUCTUKN 0Aa30BbBIX
POrpaMMHO-METOJUUECKIX
KOMITOHEHTOB

MeToab! poBeACHUS MHKEHEPHBIX
[pacyeToB IPH aBTOMAaTU3UPOBAHHOM
MPOCKTUPOBAHUH

'YMeHus:

IAKTHBHO TIpuMeHITh DBM mpu
MPOEKTUPOBAHUH U MTPOBEICHUN
MH)KEHEPHBIX PAcueTOB
Mcrmonp30BaTh METOABI
MPOEKTUPOBAHUSL, IPOBECHUS
MH)XCHEPHBIX PacueToB, IPUHATHUSL
[peLIeHu

IHaBbIKH:

'YBEpEHHOTO BBHIITOTHEHUS padoT Ha
KOMITBIOTEPE ¢ IPUMEHEHUEM
MPOTrPaMMHBIX CPEACTB IS
KOMITBIOTEPHOTO MOJEIUPOBAHUS U
MPOBEICHUS NHXECHEPHBIX PACUETOB

mabopaTopHBIX paboT;
- KOHTpOJIbHAS paboTa
Ha KOMITBIOTEPE;

- 3a4erT.
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OIIK-8. CriocobeH yuacTBOBaTh B
pa3paboTke 000OIIEHHBIX BAPHAHTOB
perieHus mpooieM, CBI3aHHBIX C
MAaIIMHOCTPOUTCIIbHBIMU

SHaHUA:

CTpyKTypa, Ha3HAYEeHUE U OCHOBHBIE
MPUHIIUTIBI CO3/TaHUS KOMITBIOTEPHBIX
MaTeMaTHUYECKUX MOeJIei

- 3aIUTa
mabopaTopHBIX PadoT;
- KOHTpOJIbHAsI paboTa
Ha KOMITBIOTEPE;

QITOPUTMBI ¥ KOMITbIOTEPHBIC
MPOTPaMMBI, TIPUTOIHBIE IS
MPAKTHIECKOTO MPUMEHEHHUS
OIIK-10.1. 35aTb: OCHOBHBIE
MOHSTHS 1 METO/IBI
ABTOMAaTU3UPOBAHHOTO
MPOSKTUPOBAHUS TIPU
TEXHOJIOTUYECKOM MOJATOTOBKE
MAaIIHHOCTPOUTEIHHOTO
MPOU3BOICTBA, COBPEMECHHBIE
QJITOPUTMBI U KOMITBIOTEPHBIC
MIPOTPaMMBI TIPU TTPOSKTUPOBAHUHT
Pa3IHMIHBIX

00BEKTOB Y TEXHOJIOTHYECKUX
MPOIIECCOB MAIIMHOCTPOUTEIBHBIX
MIPOU3BOICTB

OIIK-10.2. YMeTh: HCHIONIB30BaTh
COBPEMEHHBIE aJITOPUTMBI U
KOMITBIOTEPHBIE TIPOTPaMMEI TIPH
MIPOEKTHPOBAHUH PA3ITNIHBIX
00BEKTOB TEXHOJIOTHYECKUX
MIPOIIECCOB MAIITMHOCTPOUTETHHBIX
MIPOU3BOJICTB, pa3pabaThIBaTh TAKUE
QJITOPUTMBI M TIPOTPaMMBbI B COCTaBe
KOJIJIEKTHBA CIICLAAIHUCTOB
OIIK-10.3. Bianers: HaBbIKAMU
pa3paboTKH aNTOpPUTMOB U
KOMITBIOTEPHBIX IMPOrpamMM
MIPUTOTHBIX TSI TPAKTUIECKOTO
MIPUMEHEHUS B Pa3IMIHBIX
TEXHOJIOIHYECKUX MPOLIECCax
MAaIIMHOCTPOMUTEILHOTO

CTpyKTypa, Ha3HaYeHUE U OCHOBHBIC
NPUHIUITEL CO3JaHUSI KOMITBIOTEPHBIX
MaTEMaTHYECKUX MOJIEIEH

CocTaB 1 XapaKTePUCTHUKH 0a30BbBIX
MPOrPaMMHO-METOINIECKIX
KOMITOHCHTOB

MeToab! poBeACHNUS MHKEHEPHBIX
[pacyeToB IpH aBTOMATU3UPOBAHHOM
NPOEKTHPOBAHUHT

'YMeHus:

IAKTHBHO TIpuMeHITh DBM mpu
MPOEKTUPOBAHUU U IIPOBEACHUH
MH)XEHEPHBIX PacueToB
Vcrionb30BaTh METOBI
MPOCKTUPOBAHUS, IPOBEIACHUS
MH)XCHEPHBIX PacueToB, IPUHATHUSL
[peLIEHU

IHaBbIKH:
YBepeHHOT0 BBITIOIHEHUS Pa0bOT Ha
KOMIIBIOTEPE C MPUMEHEHUEM
MIPOTPaMMHBIX CPEJICTB IS
KOMITBIOTEPHOTO MOJICITUPOBAHUS U
MIPOBEJICHHUS WHXEHEPHBIX PACcCUeTOB

MPOM3BOJCTBAMH, BHIOOPE CocTaB 1 XapaKTePUCTHUKH 0a30BbBIX - 3a4er.
ONITUMAJIbHBIX BAPHAHTOB POrpaMMHO-METOJUUECKIX
[IPOTHO3UPYEMBIX MOCIEACTBUI KOMIIOHEHTOB
[P€UICHNA Ha OCHOBE UX aHalin3a MCTOZ[I)I MMPOBCACHUS NHKCHCPHBIX
OIIK-8.1. 3raTh: MeTOIBI [pacdeToB P aBTOMATU3HPOBAHHOM
ONITUMH3ALUH 00BEKTOB, IPOLIECCOB U [IPOEKTUPOBAHUHI
CUCTEM HH)KCHepHOﬁ JACATCIIbHOCTH
OI1K-8.2. YMeTs: mpoBOIUTH aHAIU3 |Y MCHHUS:
TEXHUYECKOU 3a/1a4 U BEIOUPATh IAKTHBHO IpuMeHITh DBM mpu
AICKBATHBIC MCTO/IbI PCIICHUS IMPOCKTUPOBAHNHU U IIPOBCACHUN
OIIK-8.3. Biagers: HaBbIKaMH MHXEHEPHBIX PACUETOB
WCTIONB30BaHMs BBIOPaHHBIX Mcnonp30BaTh METOABI
METO/IO0B MPOCKTUPOBAHUS, IPOBEICHUS
WH)XCHEPHBIX PACUYETOB, IPUHATHUSA
[peLIEeHUI
[Hapbixu:
YBepeHHOr 0 BHINOJIHEHUS Pa0oT Ha
KOMITIBIOTEPE C IPUMEHEHUEM
NpPOrpaMMHBIX CPEACTB AJIs
KOMIIBIOTEPHOI'0 MOACIUPOBAHUS U
IMPOBCACHUA HMHKCHCPHBIX PACYCTOB
OIIK-10. CnocobeH pa3pabaTeiBaTh  [3HaHUS: - 3aIuTa

ImabopaTopHBIX padoT;
- KOHTpOJIbHAsI paboTa
Ha KOMITBIOTEPE;

- 3aYeT.
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MIPOU3BOJICTBA, HABBIKAMHU
MOJEIUPOBAaHUS O0BEKTOB U CUCTEM
MaIIWHOCTPOUTENBHBIX IPOU3BOJICTB C
MCIIOJIb30BaHMEM ITAKETOB NMPHUKJIAIHBIX

[porpamMm

Haumenoeanue: 3amura 1abopaTOpHBIX padoT.

Ilpeocmasnenue ¢ @OC: 3ananusa U TPeOOBAHUS K BBITIOJTHEHUIO MPEJCTABIICHBI
B METOJIMYECKUX YKA3aHUSAX MO AUCIUILINHE.

Bapuanmul 3a0anuii: 3ananvus u TpeOOBaHUS K BBINOJTHEHUIO MPECTABICHBI B
METOAUYECKUX YKA3aHUSX M0 JUCLHUILIMHE.

Kpumepuu oyenxu: npuBeIcHbI B pas3aeie 2.

Haumenosanue: KoHTpoJIbHAsE pab0Ta HA KOMITBIOTEPE.

Ilpeocmaenenue ¢ @OC: HabOp BapuaHTOB 3aaHUM.

Bapuanmur 3a0anuii: 3ananus s CaMOCTOSITENIBHOTO PELIEHUS MPEACTABICHBI
B METOJIMYECKUX YKA3aHUSAX MO AUCIUILINHE.

Konmponvnas paboma Nel
Pemenne ypaBHEHUH.
OnpenenuTs KOPHU YPABHEHHUSI YUCIEHHO U CUMBOJIBHO, CPABHUTH PE3YJIbTaThI.

BapHaHT DyHKLHS Bapuant DYHKIHA
g x — sinx =0,25 7 x cos(2x + 1= — 1
¥ -3+ -8=0 25 32 +15=0
) tg02+x)=x" +3 18 0,5 —1=(x+2)
427 —Tx+1=0 32 -2 +x+1=0
3 (x+ D" —cos(03+0,40)=2 19 | costr+2)-x +2+1=0
¥ +xt —3x+4=0 2+ 3x-10=0
4 tg(2,3 +0,5x) =3x + 2 20 x4+ In2x+3=0,5
2% -3 +x+1=0 - '_x=0
5 2 4 3x+1=0 21 ¥ +4sin(x+1)=0
3 44 —12x —1=0 3" 44’ — 120 —5=0
6 3x° + cos 2x+ D=1 " el 45x _1=0
-2 -1 -2=0 76 — 2% + 3x-10=0
7 5xsin(2x + 1) = 0,43 2 27T _ 3x+1=0
=T +2x-1=0 xlgx® +2x-1) =1
g xeos(x+2)=x> —3x+1 24 X cos 2x-1)=1
¥ exX +x-10=0 2 =50 #37 —x+1=0
9 (x=3cos(x+2)=1 25 2x—lglx+3)="7
2 —3 +x-1=0 tg3(x)+x—1 =0
i sinv + W3)+0,5x+2=0 [ (1-x""" =0,
x4 —x-1=0 Asin“(x+ 1) — ¥ +x=2
(1 e+ D=1 - 2sinx — #/6) = x—05
2x —9x‘—6(3)x=0 ¥ +4x —8x" —-17=0
arctgx — 1/(3x" )=0 S5cos(x+3)=x-0,5
12 2§f+x—33=0 28 3 +2_x=0
Inx+(x+ 1y =0 x=(log(x+2)"" — 1
5 X —2405 =0 | —x3—g32x2+3x—3=0
cos(x+ 0,5 =x x-2Ylgx-3) =1
14 3¢ +2-3=0 301 28 9@ _60x41=0
e (x4—4)zlggg x-3=1 i | & + 20 = 20)sin(x + 1) =1
3 +8x" +2x-1=0 e =(x+1)
16 \ e’3*3—2x-21-1=0 0 34008(x;l—1)2 = 2x+1
X +d’ & -17=0 3T +4x° —12x" +1=0

Koumponvnas paboma Ne?2
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Yucnennoe auddhepeHmpoBaHue.
Haiitu nmpousBoanyto. [Toctpouts rpaguku GyHKIIMN U TPOU3BOTHOM.
Haiitu Hynu QpyHKIIMM ¥ TOYKH SKCTpEMyMa.

BapuaHT OYHKINA Bapuanr QyHKIUA Bapuant| @yHKOHA
| 23 +4¢-5-2) ) (242 -1 31+ 3 [yl xtose
—_— y= — E T
g 151+x ' 353 27 —4)
4 2.r2—.1r—1 5 (1+x8)\fl+x8 6 v X
¥y = - Y — i
C 32 44n ? 125l 21-34°
i} +y3 ad b 443 3
7 [e-epflae] | o e L NS A
- (1_,,_.,53/4)2 11 _=x6+x3—2 12 (A272)~jﬁ1+.x2
=Y E - TR
IR _ e 18 d) (1+.‘-3)3
13 = 14 |y=—7>7+—— 15 L
241+ 2x" 4x* Y= 33
B 1 i3
T +8x7 128 V2x+3(x-2) 5 1
16 V—T 17  |y= 2 18 '_\'=(]f.\ )5x3+:
- |22 +3NP -3 5y | % i (241" —x
¥ (.r‘+5)\fx“+5 y= z
L 1=V . L Vil +x+1
2 =E BT e ras | 2 =3
(D) it Wi
25 |¥=3-3 5 26 R - 27 Er—
(x-1) 6VxT +2x+7 v+ x+l
. +2 : f7 e _ 3 "+\F
28 |v=-2 29 |po 3Vl 30 |y=m
] — 3} 2x+7 42
30 +adt - -2 5/ 2
3 |yr————| 22 y:ﬁ%ﬁr/ [Feae-n) | - -
15 1+x )
YucneHnnoe HHTCTPUPOBAHUC.
Haiitu  mepBooOpazHyto. Pesymbrar  mpoBeputh  auddepeHIpOBaHUECM.

Brruncnuth onpeneneHHblil nHTerpai Ha orpeske [ 1; 2].
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Bapuant DyHKNUA BapuaHT PyHKRUIUA
1 J(4 -3x) ey 9 _[arctg Jax—1dx
3 J( 3x+4)edx 4 j'(4x - 2)cos 2xdx
5 j(4—16x)sin4xdr 6 J.(5x—2)e3""dvc
7 J.(1—6x)ez“cix 8 jln(xz +4)dx
9 fin (4x2 " 1) dx 10 [(2=4x)sin20dx
11 jﬂrCTgmfif 12 je‘z" (4x-3)dx
13 je_h (2-9x)dx 14 Jarctg\/2x_—1dx
15 J‘arctgmdx 16 Jarctg J5x—ldx
17 j(5x+6)c032xdx 18 J(3x—2)cos Sxdx
19 .[(\\/5 - 3)005 2xdx 20 J(4x +7)cos3xdx
21 j(zx -5)cosdxdx 22 j( 8 —3x)cosSxdy
23 j( X +5)sin 3xdy 24 J( 2 —3x)sin 2xdy
25 [(4x+3)sin 5xdy 26 [(7x~10)sin 4xdx
; xdx
27 J.(\E - Sx) sin 3xdx 28 Jcosz .
Xdx .2
28 jsinz " 30 Jx sin” xdx
-1 ".x :ionzxj t 22 J - +in - dx

Konmponvnas paboma Ne3

Pemenne 0ObIKHOBEHHBIX TU(PPEPEHITNATBHBIX YPABHEHHUIA.

Haiitu pemenune 3amaun Komm, ncnone3ys asa paznuyHbeix meroaa. [loctpouts
rpa@uKyd pELICHUW, OLIEHUTh PACXOXKACHUE MEXKIY PELICHUSIMH, IOITYyYEHHBIMU

Pa3HbBIMU MCTO/IaMHU.
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Bapuant 3amaua Konm Bapuant 3anaua Ko
1 Yy =(1+x)e™ ¥y, v(0)=1 2 o' +y=2y"Inx y(1)=12
3 2+ y)=a. y()=2 4 _v'-&-ll.ar)'jy*:4[.1.’3 +1)e_4x ¥ y(0)=1
5 |w'-v=—y{lnx+2hx, y()=1| 6 |2Ay+x)=(1+x)e¢y>. y(0)=2
" 2y + yeosx= v cosx{l+sinx),
7 oy’ +y)=y"Inx, y(1)=3 8 T : ( )
¥(0)=1
) YAy =4y et (1 —.13), y(0)=-1 10 By et c—z.cz w0 =-1
11 21"-_)”—3)’=—(5X2+3]}‘31 y(1)=1/42| 12 3y +5y =(4x-5)y*, y(l)=1
2y +3ycosx=e™ (2+3cosx) v,
13 ( ) 14 [3(x'+y)=20", »(1)=3
¥(0)=1
. 21 -3y =—(20x° +123°,
15 |y —-y=2xy", y{(0)=1/2 16
y(1)=1/242
17 |v+2w =24, v(0)=42 18 |xv'+v=vilnx, y(1)=I
2y +3ycosx = (8+12 g, ,
jg |2 EO=E IRy 20 |4y +xdy=(2+8)e ™y y(0)=1
¥(0)=2
21 |8w-12y=—(5¢ +3) ¥oou)=vZ| 22 |2(vy)=nd v(0)=2
E —2 C -1
e 2y +3veosx=—e “F(2+43cosx)y
23 |y ry=(x-1)e* v, y(0)=1 24 | ( 2
¥(0) =1
25 |y -y=x", ¥(0)=1 26 [2(n+y)=y Ix, y(1)=2
27 |vHy=n’, ¥(0) =1 28 |y +2ycthx=y chx, y(1)=1/shl
29 [2(y+y)=(x-1)e" ¥y, y(0)=2 29 |y -vigx=—(23)v*siny, v(0)=1
31 [+ y=xy?, v(i)=1 32 |y - ycosx=sinly, y(0)=-1
Kpumepuu ouenku: npuBeIcHBI B pasaeie 2.
Haumenosanue: 3auer.
Ilpeocmaesnenue ¢ @OC: niepeducHb BONPOCOB.
Bapuanmul 3a0anuii:
1. Ilpuniunel  pabOTBI  COBPEMEHHBIX  HH(POPMAIIMOHHBIX  TEXHOJOTHH U
MCIIOJIB30BATh UX JIJIS pellieHus 3a/1a4 mpodeccruonansuoit aestenbHocty (u3 OIK-6).
2. Pa3pabotka 000OIIEHHBIX BapUAHTOB pEIICHUS MPOOJIEM, CBS3aHHBIX C
MalTUHOCTPOUTEIbHBIMU MIPOU3BOICTBAMH, BBIOOD ONTUMAJIbHBIX BapUaHTOB

MIPOTHO3UPYEMBIX MOCEACTBUM pellieHus Ha OcHOBE uX aHanu3a (u3 OIIK-8).
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3.

Pa3paboTka anropuTMOB W KOMIIBIOTEPHBIX MpPOrpamM, IPUTOJIHBIX

npaktuyeckoro npumenenus (u3 OIIK-10).

4.

0N

9.

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

CAIIP B MalmmHOCTPOECHUH.

CAIIP gns MateMaTn4ecKkoro MOJAEIMPOBAHUS, HHKEHEPHBIX PACUETOB.
Cucrema aBTOMaTU3alMK HHXXEHEpHBIX pacueToB MathCAD.
OcHoBsl pabotsl ¢ MathCAD.

Tunel nanseix. Oneparopel. PyHKIUN.

NrepanroHHBIE METOIBI.

Pemenue ypaBaenuii cpeacrsamu MathCAD.

CHUMBOJIBHOE PEIICHUE YPABHEHUN U CUCTEM YPABHEHHU.
Nurepnonsauus.

IIpenckaszanue.

AnnpokcuMarnusi.

JIunenHas perpeccus.

[TonnHOMUanbpHas1 perpeccus.

YucnenHoe HHTErpupOBaHuE.

Yucnennoe audhepeHImpoBaHme.

CumBOIBLHOE UHTErpUpOBaHue U AudPepeHInpOBaAHUE.
3amaua Kommu. Pemenne 3agaun Komu cpencrsamu MathCAD.
CuMBOIBHOE pellieHNe TUHEHHBIX nuddepeHnanbHbIX ypaBHEHUN.
MeTto KOHEUHBIX Pa3HOCTEN.

DIIUIITUYECKUE YPABHEHUS B YACTHBIX MPOU3BOAHBIX.
['apMoHMUYECKUI aHAJIU3 U CUHTE3.

Kitaccuuecknil 1 UUCIIEHHBIN CIIEKTPAIbHbIN aHAJIU3.

Kpumepuu oyenku: npuBeneHsl B paszene 2.

JIisi  KOHTPOJIBHBIX ~MEPOIPUSATUN  (TEKYIIETro

2.  Kpurepuu n mKkaJjbl OeHUBAHUS

TSI

KOHTpOJ'IH) YCTAaHAaBJIMUBACTCA

MUHUMaJIbHOE ¥ MaKCHUMaJIbHOE KOJIMYECTBO OajyioB B COOTBETCTBUM C TaOJULEH.
KonTponbHOe MeponpusaTHe CUMTaeTCsl MPOWUICHHBIM YCIICNTHO MpU yCIOBUH Habopa
KOJIM4YecTBa 0ayuIoB HE HIKE MUHUMAIILHOTO.

Pesynprar oOyueHus: Mo MUCHUIUIMHE CUMUTACTCS JOCTUTHYTHIM TPU YCIEITHOM

IMPOXOKACHUN O6y‘—IaIOI_HI/IMC$[ BCCX KOHTPOJIbHBIX MGpOHpHHTMﬁ, OTHOCAININUXCA K

JTAHHOMY PE3yJIbTaTy OOyUCHHUS.

Pazoenvt oucuyuniunwi Konuuecmeo 6annos
Dopma Konmpoan ;
min max

OcHoBbl pabotel ¢ MathCAD. | 3aummra 6 10

J1a00paTOPHBIX padoT, 3a4eT
IPemienue ypaBHEHUN. KontponbsHas paboTa Ha KOMIBIOTEPE, 3a4ET 6 12
O6paboTka TaOIMYHBIX| 3aluTa 6 12
TAHHBIX. 7a00paTOpHBIX padoT, 3auer
Marematnyeckass  00paboTKal 3amuTa 6 12
PKCOEPUMEHTAJIBHBIX JTaHHbIX. 71ab0paTopHBIX paboT, 34T
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UucnenHoe uHTerpupoBanue ¥ KoHTponbnas paboTa Ha KOMIBIOTEPE, 3a9€T 6 12
imud dhepeHnnpoBanue
Penrenne OOBIKHOBEHHBIX| KOHTposbHas paboTa Ha KOMITBIOTEPE, 3aUYeT 8 12
Imud dhepeHInanbHBIX

paBHEHHIA.
Pemenne muddepeHanbHbex| 3a4eT 6 10
YpaBHEHUI B YaCTHBIX|
MPOU3BOJIHBIX
CHekTpaibHbIi  aHanmu3 W 3ader 6 10
CHHTE3.
3auer 3auer 0 10
HToro 50 100

HpI/I OIOCHHMBAHHU PC3YJIbTATOB o6yquI/m M0 JUCHUIIIMHC B XOAC TCKYIICTO
KOHTPOJII  YCIICBACMOCTH  HCIIOJIB3YIOTCA  CIACAYIOIIHNC KpPUTCPHH. MuHMMaJIbHOE
KOJIMYECTBO OaJlyIOB BBEICTABIISCTCS O6y‘laIOHIGMYCSI IIPpXU BBIIIOJIHCHHUH BCCX HOKa3aTGHCﬁ,
AOITYCKarOTCsA HCCYNICCTBCHHBIC HCTOYHOCTH B U3JI0KCHHUHN U O(bOpMHGHI/II/I MaTtcpuajia.

Haumernoesanue,
Ilokazamenu 6bicmagieHUA MUHUMAILHO20 KOIUYeCcmea 6annoe
0bo3Hauenue
JlaGopaTopnas paboTa BBIIOJIHEHA B TIOJTHOM 00bEME.
[IpencraBneH oT4er, colepKalUid HEOOXOAMMBIE pPacyeThl, BBLIBObI,
JlaGopaTopHnas 0 OpPMIICHHBIH B COOTBETCTBUU C YCTAHOBIEHHBIMH TPEOOBAHUSMHU.
pabota [IponemMoHCTpUPOBaH yAOBJIETBOPUTEILHBIN YPOBEHD BIaJCHHUS MAaTEPUATIOM
IpH 3amuTe 71a00paTopHON paboThl, JaHbl MPaBUIBHBIE OTBETHI HE MEHeEe
yeM Ha 50% 3aaHHBIX BOIIPOCOB
[IponemoncTpupoBan OBJICTBOPUTEIIHHBIN OBCHbB BIIQJICHUS
KonrponbpHas POl TPup A P P s
MaTepHaIOM.
pabota Ha o .
[IpaBunbsHO pemeno He meHee 5S0% 3amanuit
KOMIIbIOTEpE

[TpomesxyToUHast aTTECTAIHS 110 TUCIUTLINHE MPOBOAUTCS B hOpME 3adeTa.

HroroBast oreHka 10 JAWCIMIUIMHE MOXET OBbITh BBICTaBIEHa Ha OCHOBE
PE3YyJbTAaTOB TEKYIIETO KOHTPOJIS C UCIIOIb30BAHUEM CIICTYIOIIEH IIKAJBI.

Ecnmu cymma HaOpanubix 0aminoB MeHee 50 — oOydaromuiicss HE JOIMyCKaeTcs A0
MIPOMEKYTOUYHOM aTTECTALINH.

Ecnu cymma 6amnoB cocrapisier 50 0amuioB u 6osiee, 00ydaromuiics T0mycKaeTcs
710 3a4eTa.

Ecimu cymma GamioB coctaBisier oT 80 g0 100 OamioB, oOydaroniuiicss MOKET
MIPETEHI0BATh HA ABTOMATUYECKYIO OLIEHKY «3a4TEHO.

buier k 3a4eTy BKJIIOYAET 2 BOIPOCa.

[TpomexyTouHast aTTecTalsl MPOBOJUTCS B ayAUTOPUU B (JOPME YCTHOTO OMpOca.

Bpewms Ha moarotoBky: 45 MUHYT.

[Ipu omneHWBaHWM  pe3yJbTaTOB OOYy4YeHHsS] 1O  JUCHUIUIMHE B  XOJE
IIPOMEKYTOUYHOM aTTECTALMU UCIIONB3YIOTCS CIEAYIONIME KPUTEPHUH U IIKajla OLICHKH.

23



Ouenka Kpumepuu oyenxu
OOy4aronuiicss AeMOHCTPUPYET 3HaHHWE OCHOBHOTO Y4eOHO-NPOrpaMMHOIO
MaTepHana B 00beMe, He0OXOANMOM IS JaldbHEHIIeH y4eObl, yMeeT HpHMe-
«3a4YTEHO» p ’ A LA v Y P

HATH €TO TPH BBHIOJHEHHNH KOHKPETHBIX 3aJaHUH, MPEeIyCMOTPEHHBIX TIPO-
rpaMMOM JTHCITUTIIHNHBI

«HC 3a4YTCHO»

OOyJarouiicss JeMOHCTPUPYET 3HAYUTEIbHBIC MPOOECTBI B 3HAHHUAX OCHOB-
HOrO y4eOHO-IPOrpaMMHOTO MaTepHaia, IOMyCTHI MIPUHIIUIHATBHBIE OIIHOKH
B BBIMOJHEHHH MPEAYCMOTPEHHBIX MPOTPAMMON 3afaHUii U He

CII0COOEH MPOJIOIKUTH 00y4eHHE
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