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1. OFBEM JIUCIIUITJIMHBI

Bcero: 3 3auétnHpix equnul TpyaoéMkocTtu (108 akageMudeckux 4acoB)
3aouHana popma obyueHus

N Ha Bcro Cemectp
Bun yae6HO# paboThI

JTUCHUTLITUHY 5
AyauTOpHBbIE 3aHATHS (KOHTAKTHAasi padora ¢
npenojaaBarejieM), BCero 4acon 10 10
B TOM 4HcJIe:
Jlexuun 2 2
JlaGopaTopHbie pabOThI 8 8
CamocTrosiTesibHasi padoTa, BCero 4acoB 98 98
B TOM 4mcJie:
[ToaroroBka KOHTPOJIBHOU PAOOTHI 18 18
ITonroToBka K 3a4ety 18 18
Jpyrue BUIbl CaMOCTOSITENbHON paboThI 6 5
(caMOCTOATENBbHOE N3YUYEHHE TEM (pa3esioB) IUCHHUILINHbI)
Bua npomexyToOYHOM aTTeCTANMHU 3auer 3ager
OO01mas TPy/10eMKOCTh THCHHUIIJIMHBI U TPY/10€MKOCTh 110 108 108
ceMecTpaMm, 4acoB

2. MECTO JUCIIUITJINHBI
B CTPYKTYPE OGPA30OBATEJIBHOM ITPOT'PAMMBI

Huciumuiiaa  «OCHOBBI  MH)KEHEPHBIX  Pacdy€ToB» OTHOCUTCA K 4YacTH,
(dopMupyeMoll ydyacTHHUKaMH 00pa30BaTeNbHbIX OTHOLIEHUH Osoka bl. SBngercs
JTUCHUILIMHOM IO BBIOOPY.

W3ydyenne  gucuMIiuHbl — Oa3upyeTcss Ha  pe3yibTaTax  OOydeHHs,
c(OpPMHUPOBAHHBIX MPU U3YUEHUH CIECTYIOIINX JUCHUTIINH:

- MaremaTtuka,;

- Uudopmaruka.

Pe3ynbTarel 00y4YeHuUs1 MO JUCLMIUIMHE HEOOXOIMMBI ISl U3yYEHUS JUCLMILIMH
«ABTOMaTH3aLMs YOPABICHUS >KU3HEHHBIM LUKJIOM IMPOAYKIHN», «AHAINA3 CHUCTEM U
NPUHATHE pEIICHUH B MHXEHEPHOM W YNPaBICHYECKOM JESTeNbHOCTH», OyIayT
UCTIONIb30BAThCS JUIS BBIIOJHEHHS Pa3/IeioB BBITYCKHOM KBAJM(PUKAMOHHON pabOThI B
YaCTU MATEMaTUYECKUX PACYETOB METPOJIOTHYECKOIO U UCCIIEN0BATENILCKOIO paszaeia, a
TaKKE B IOCIEAYIOLIEH WHKEHEPHOM AEATENBHOCTU IIPU IPOCKTUPOBAHUM CPEACTB U
CUCTEM M3MEPEHUS U KOHTPOJIA U3/IEIIHM.

TpeboBaHUsI K BXOAHBIM 3HAHUSIM, YMEHUSM, HABBIKAM:

- 3HAHUE OCHOBHBIX MNOHSATHM U METOJOB PEIICHUsS YPABHEHUW JIMHEWHOU WU
BEKTOPHOI anreOpbl, aHAJIUTHYECKOW TIE€OMETPUM, MATEeMAaTHUYECKOro AaHalu3a,
MHTErpajioB U 1u(pepeHInanibHbIX YPABHEHHIT;

- YMEHHE CTPOWUTH  AJITOPUTMBI  MOCIEAOBATEIBHOCTEH  PEUICHUSA
MaTEeMaTUYECKUX 3a7a4y C MPUMEHEHUEM JIOTMYECKHMX KOMOMHAIMH CIPaBOYHOU
JUTEPATYPhI U MOITYYEHHBIX B XO/I€ U3YUYECHUS APYTUX AUCUUILINH 3HAHUM;

- BJIaJICHWE HaBBIKAMHM pPalbOThl C KOMIIBIOTEPHOW TEXHUKOH, OQPHUCHBIMU
nporpamMmMubiMu takeramu Word, Excel u Tabaumamu qaHHBIX.

3. INTAHUPYEMBIE PE3YJBTATBI OBYUEHUA
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[lenpro ocBoeHUs MUCIUTIINHBI «OCHOBBI MHKEHEPHBIX PACUETOBY SIBISICTCS
NPUOOPETCHUE CTYyACHTAMH 3HAaHUH O TPHUMCHCHHUH CHCTEM KOMITbIOTEPHOU
MaTeMaTUKH IS aBTOMATH3alldd HMHKCHEPHO-TCXHUYCCKOH JEATEIBHOCTH M
O3HAKOMJICHHE C HauOoyiee IOMYJSIPHBIMH COBPEMEHHBIMH MaTEeMaTHYCCKUMU
nakeramu. [Ipaktuyeckoe BBemenue B MathCAD, Matlab u ocBoenune texuuuecku
CTPYKTYPHOTO IPOTPaMMHUPOBaHUS B 00BEME, JOCTATOYHOM IS HCITOJIB30BaHUS
OTUX CHUCTEM IPU HM3YYCHHH COOTBETCTBYIOIIMX PAa3/ClIOB BBICIICH MaTEMaTHKH,
OOIETEXHUYECKUX U CIEIHATbBHBIX JUCIHUIIINH.

3amauyaMy  TUCHUIUIMHBI  SIBIIIOTCS: M3YyYE€HHWE COBPEMEHHBIX CPEJICTB
aBTOMATU3AIMA MaTEMaTUYECKUX pacYETOB, TOJYUYCHHE HABBIKOB IS PEIICHUS
3a7a4 MaTeMaTHYECKOTO MOJICTTUPOBAHMS, BBIUHCIIUTENIHHBIX 3a7a4
MaTEMaTU4YECKOTO aHaju3a, ITOCTPOCHUS TEOMETPUUYECKHX (UTYp pa3TuIHOU
CTETICHU CIJIO)KHOCTH, PEIICHUS 3a7ad, CBI3aHHBIX C MaTPHUIIAMH, U HCCIICTOBAHUEM
JIMHAMHUYECKHX CUCTEM.

Komnerenuun, popMupyemMbie B pe3yJbTaTe OCBOCHUS JUCITUTUIAHBIL:

- CIIOCOOHOCTBIO TTPOBOJAUTH U3YUEHHUE M aHAIU3 HEOOXOJAMMOM MH(MOpMAIINH,
TEXHUYECKUX JaHHBIX, IOKa3aTelled W pe3yJbTaToB padoOThl, MX 0000IIeHHE U
CHUCTEMATH3allMIO, IPOBOAUTH HEOOXOJHMMBIE pacueThl C  HCIOJIb30BAaHHUEM
COBPEMEHHBIX TexHuueckux cpeacts (ITK-17);

B pe3ynbraTte nzydeHus TUCHUIUIMHBI O0YYarOIIUUCS TOIKEH:

- 3HaTh OCHOBHBIC TOJIH30BATENBCKHEC MHTEP(PEUCH MaTeMaTHUECKUX ITaKEeTOB,
OCHOBHBIC THITBI JIaHHBIX S3bIKa TMPOTPAMMHPOBAHUS TEXHUUYECKHUX PaCUeTOB;
TIPUHITATIBEI OPTaHU3AITNH TPAQUIECKON CHCTEMBI MAaTEMAaTHICCKHX ITAaKETOB,;

- YMeTp pemath CJIOXKHBIE TPUKIATHBIE 3a7aqd € TPUMCHCHHEM

MAaTEMATUYECKUX MTAKETOB;

NuaukaTtopsl M JECKPUNTOPBI YaCTH COOTBETCTBYIOIIEH KOMIIETCHIIUU,
dbopMupyeMoii B mpolecce H3y4YeHUS JUCHUIUIMHBI  «OCHOBBI WHXKEHEPHBIX
pacueToBy», OLUEHUBAIOTCA IIPU MOMOIIM OLICHOYHBIX CPEJICTB.

[Tnanupyemsble pe3yabTaThl 00ydeHus Mo JUCIUTUINHE « OCHOBBI HHKEHEPHBIX
pacyeToBy», UHAUKATOPHI ocTHKeHUs komneTeHuui [TIK-17, nepeueHb OlleHOYHBIX

CpEJIICTB
Ne Kon HanmenoBanue Kon [Tnanupyembie HaumenoBanue
/Tl | WHIUKaTopa WHMKATOpa TUTAHHUPYEMOTO Pe3YIIbTATHI OIIEHOYHBIX
JIOCTHIKCHHUS JIOCTHIKCHUS pe3ynbraTta o0ydeHus CpencTB
KOMIIETEHIHU KOMITIETEHITHU oOyueHus
1. |UO-1pkr 3uate:  ocuoBHbIe |3 (Ud-1pk17) 3HaeT: OcHOBHbIE | Bonpockl  and
T0JIE30BaTEILCKUE MOJIB30BATENLCKAE | CAAYH 3aUeTa
UHTEpENCH uHTepQEHch
MaTeMaTHYECKHUX MaTeMaTHYECKUX
MIAKETOB, OCHOBHBIE [MAKETOB, OCHOBHBIC
THIIBI JTAHHBIX THIIBI JTAHHBIX
SI3BIKA SI3BIKA
TPOTPAMMHPOBAHHISI IPOrPaMMHUPOBAHUS
TEXHUYECKHUX TEXHHUUECKHUX
pacyeTos; pacyeros;
TIPUHITUIIBI TIPUHITUTIBI




OpraHu3aluu OpraHu3aluu
rpaduueckoi rpaduueckoit
CHCTEMBI CHCTEMBI
MaTeMaTHYECKUX MaTeMaTHYeCKUX
MIAKEeTOB IAKETOB
2. |UO-2nk17 YMeTh: pemats | Y (UI-2px17 VYmMmeer:pemath Bompocst st
CJIOKHbBIE CJIOKHBIE c/lauu 3a4yera
NPUKJIAIHBIC MPUKJIAIHBIC
3a1a4n C 3a/1a4u c
MPUMEHEHUEM MpUMEHEHHEM
MaTeMaTHYeCKUX MaTeMaTUYECKUX
aKETOB MTAKETOB :
3. |UO-3mk17 Bianers: B (U1d-3rk17) |Bnageer naBbikamu | Bompocsl st
HaBBIKAMU o 0  TPOBEACHHUIO | CAUH 3a4eTa
MIPOBEJICHUIO pacueToB u
pacyeToB u BU3yaJIM3allul  UX
BU3YyalIM3aIllUi  HX pe3yabTaTOB NP
pe3yabTaTOB  TIPU IPOEKTUPOBAHUU H
MPOEKTUPOBAHUU U MOJIETTUPOBAHUU
MOJICIIMPOBAHUH TEXHHYCCKUX
TEXHUUYECKUX CUCTEM
CHCTEM
4. COAEP KAHUE JUCIHUITJINHBI
4.1. Y4eOHO-TeMaTHYECKHUIl IVIAH
3aounas popma 00yueHHust
KosmnuecTBo yacos
Homep KOHTAKTHOM padoThI ¢
HaumenoBanue pasjaeJa,
pasneda, ML npenoaaBartejieM
TeMbI JlaboparopHble
Jlekuunu
padoThI
CoBpeMeHHOE  MaTeMaTHYeCKOe  IPOrpaMMHOE
1 oOecrieuenrie. OCHOBHBIE BHIBLI, BO3MOXHOCTH H 0,1 -
00J1aCTH IPUMEHEHUS
5 ba3zoBble  TOHATHS  CHUCTEMBI  KOMIBIOTEPHOMU 02 1
anredpst MathCAD ’
[lpuMeHeHHe YHUBEpPCAIBHOTO MaTEMaTHYECKOTO
3 0,2 1
naketa MathCAD st periienst 3a1a4 anreOpsbl
Pabora ¢ rpadukoit. I'paduku KycodHO-3aTaHHBIX
4 GyHKUUH, pelieHHe ypaBHEHUH rpaduyeckun B 0,2 1
MathCAD
Pemenue CHUCTEM OOBIKHOBEHHBIX
5 muddepeHMaIbHbIX YpaBHEHUH W ypaBHEHHH B 0,3 1
JacTHBIX Mpou3BoaHbIX B MathCAD
6 [TporpammMupoBanue u 06paboTka BHEUTHHUX (ailoB 02 1
B MathCAD '
[IpumeHeHne BCTPOCHHBIX (YHKIMHA 7S pelieHus
7 TUTIOBBIX 33/1a4 MPOSKTHUPOBAHUS CPEJICTB M CHCTEM 0,3 1
asroMarusaimu B MathCAD
8 ApudmeTrnueckre  BBIUMCIEHHS,  pabora ¢ 03 1
MacCHBaMH, TIOCTPOCHHE U  PEAaKTHPOBaHUE '
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rpadukoB B Matlab.

9 Pa6ora B Simulink. [Toctpoenue 6:10k-cxem 0,2 1

Bcero: | 2 | 2 8

4.2. Conep:kaHue JeKIMOHHbIX 3aHATHI
Tema 1. Cospemennoe mamemamuueckoe npozpammuoe ovecneuenue. Ocrnosnvle
6UObl, 603MONHCHOCHU U 00]1ACHU RPUMEHEHUA
0O0630p COBpEMEHHBIX CPEACTB aBTOMATU3alUA MAaTEMATUYECKUX PACUETOB U UX
rpaduyueckoil Bu3yaninzanuu. Bo3aMOXHOCTH pa3IMyHbIX MAaTEMAaTUYECKHUX MTAKETOB
JUTSL pelIeHus 3a/1ad MaTEMaTHYECKOTO MOJIETMPOBAaHUS, BEIUMCITUTENBHBIX 33124
MaTEMaTUYECKOIo aHaIn3a, TOCTPOEHUS TUIOCKUX U 00bEMHBIX T€OMETPUUECKUX
buryp pa3zaM4yHON CTENEHU CIOXKHOCTH.
Tema 2. Baszoevie nonamus cucmemol Komnviomepnoii anzeoper MathCAD
UuncmoBoi, CTPOKOBBIM, JIOTUYECKWN TWT NaHHBIX. [lepemenHble, QyHKIMA —
JIOKAJIbHBIC U TI00aIbHBIE onpeaeneHus. Oneparopbl: CYMMHUPOBAHUE U TIEPEMHOKEHUE,
TP pepeHIInpOBaHUE U UHTETPUPOBAHUE, IPEOOPA30BAHNE BBIPAKECHUI.
Tema 3. IIpumenenue ynusepcanbnozo mamemamuueckozo nakema MathCAD onn
peutenus 3a0au anzeopul
Pabora ¢ Marpunamu. Apudmerndeckue —omneparopsl.  OmnepaTopbl
npeoOpa3oBanus MaccuBoB. Ctanmaptabie cpeactBa MathCAD s pemieHust 3amau
JUHEWHOU alreOpHl.
Tema 4. Paboma c cpaguxoii. I pagpuxu Kycouno-3a0annwvix ynKkyuii, peutenue
ypasnenuii zpagpuyecku
[Toctpoenue rpapuxor B MathCAD. 2D- u 3D-rpaduku. [TonspHblii rpaduk.
[Toctpoenne  rpadukoB  KycouHO-3aJaHHbIX  (yHkmuil.  Mcmonb3oBaHue
PaHKUPOBAHHBIX IEPEMEHHBIX. TpacCUpOBKaA U pEllIeHHE YPAaBHEHUMN IrpauyecKH.
Tema 5. Peuwienue cucmem 00bIKHOBEHHBIX OUPhepeHuuanbHbIX YPAGHEHUTL U
YPAGHEHUI 6 YACHHBIX NPOU3BOOHBIX
Bcerpoennble yHKIMM 17151 pelieHrus OOBIKHOBEHHBIX AU(PepeHIInanbHbIX
ypaBHeHu#. uddepenumanbable ypaBHEHUS MEPBOro U BTOPOro nopsiaka. CucteMsl
muddepeHnnanbHbIX ypaBHeHU. Meron Ditnepa. Permienne ypaBHEHUN B YaCTHBIX
MIPOU3BOJIHBIX.
Tema 6. IlIpocpammuposanue u 0o6padomka 6HewHUX Paiinoe
Crpykrypa mnporpammsbl. [Iporpammel ¢ BeTBieHusimu. IIporpammupoBanue
IUKJIMYECKUX MpolieccoB. PexypcuBHble Beuncienus. OyHkiuu noctymna k dainam.
@alIoBOE  MPEACTABICHUE OJHOPOAHBIX  YHCIOBBIX MaccuBoB. DainoBoe
MPEACTABICHUE HEOTHOPOIHBIX MACCHUBOB.
Tema 7. Ilpumenenue ecmpoeHuvlX QYHKUUIL 07151 peuteHus1 mUnoevlx 3a0ay
NPOEKMUPOBAHUS CPEOCHE U CUCIEM AGMOMAMUIAUUU
MopaenupoBaHue HENPEPHIBHBIX W HEJWHEUHBIX JUHAMHUYECKUX CHCTEM.
O6miass cxema CTPYKTypu3allud HWHPOpMAMM O IPUYUMHHO-CJICACTBEHHBIX
B3aMMOCBS3SIX IMHAMUYECKHUX MPOIECCOB B 00BEKTaX MOJICTUPOBAHUS.
Tema 8. Apugpmemuueckue evluucienus, paboma c maccueamu, ROCmMpoeHue u
peodaxmuposanue zpaguros ¢ Matlab



Hasnauenwne u cocraB cucremsr Matlab. OcaoBsl paboter B Matlab. Berpoennbie
GyHkImu U1 AprudMeTndyeckue BBIYHUCICHHS, padoTa ¢ MacCUBaMH, MOCTPOCHHE H

pemakTupoBaHue rpaduKoB.
Tema 9. Paboma ¢ Simulink. Ilocmpoenue 610Kk-cxem

Pa6ora B Simulink. TToctpoenune 010k-cxeM. Boigenenne o0bekToB. Onepariyu

¢ OJIOKaMu.

4.3. JlabopaTopHble 3aHATHS

Homep
pasjneda,
TeMblI

HaumenoBanme pasjaeJa,
TeMBI

HaumeHnoBanmue J1abopaTopHoii
padoThI

Hopmartus
BpEMEeHH, Yac.

3aounas ¢opma
o0y4eHust

Ea30BbIe IIOHATHUA CHUCTCMBI
KOMITBIOTEPHOU  anreOpsl
MathCAD

IIpencrasnenue pe3yabTaToB
BBIYMCIICHUN. YTIpaBiIeHUE
BBIYMCIICHUSIMU

1

[Ipumenenue
YHHBEPCATHHOTO
MaTeMaTHUYeCKOTo  IaKeTa
MathCAD nnst  peuieHus
3a/1a4 anreopbl

PaboTa ¢ marpuniaMu U BEKTOpaMH
B MathCAD. 3agaym nuHEHHON
anreOpsl

Pabota c
I'padpuxu

rpapuKou.
KyCOYHO-
3a/laHHbIX (byHKIUH,
peuieHue ypaBHEHUIA
rpaduuecku B MathCAD

Coznanue rpadukoB B MathCAD.
JIBymMepHbIe rpaduku u
TpeXMepHBbIE TpaPuKu

Pemenue CHCTEM
OOBIKHOBEHHBIX
nuddepeHIaTbHBIX
YpaBHCHUN W YpaBHECHUH B
YAaCTHBIX MPOU3BOJHBIX B
MathCAD

Berpoennsie ¢ynkiuu MathCAD
I pemeHusi  OOBIKHOBEHHBIX
ypaBHEHUM U cucTteM. Pemenue
CUCTEM Qg depeHIraIbHbIX
YpaBHEHUNU

IIporpammupoBanue u
o0OpaboTka BHEITHUX
daitnos B MathCAD

[lepBas mporpamma u oOpaboTka
uH(pOpMaluy U3 BHEIIHETo (aiina

IIpumeHeHne  BCTPOEHHBIX
GyHKIMHA s perieHus
THUIIOBBIX 3a1a4
NPOEKTUPOBAHUS CPENCTB U
CHCTEM aBTOMATHM3aLMHA B
MathCAD

uxknsl 1 oneparopsl. IIporpammer
C BETBICHUSMH U PEKYpPCHBHBIC
BBIYMCIICHUS

Apudmernueckue
BBIYHCIICHUs, paboTra ¢
MacCUBaMH, MOCTPOEHHE U
penakTupoBaHue rpaduKoB
B Matlab.

IIpumenenue IIPOrPaMMHOTO
IaKeTa MATLAB npu
MOJEIUPOBAHUU TEXHUYECKUX
cuctem» Yacts |
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Pabota B Simulink.
[TocTpoenue 610K-cxeM

[Ipumenenue MPOrPaMMHOTO
raKkera MATLAB npu
MOJETUPOBAHUM TEXHUYECKUX
cucrem» Yacts [1

Bcero:




4.4. KonTposbHas padora

KonrponsHast pabora Ha Temy «lIpumeHeHue CHUCTEMBI KOMIIBIOTEPHOIL
anreOpbl A1 WH)XCHEPHBIX pacu€ToB» C WHAWBUAYAIbHBIM BapUaHTOM 3aJaHMA,
BBIOMPAEMBIM IO CyMME JIBYX MOCJIEAHUX IMU(p 3a4€THON KHUKKH, U BKIIOYAIOIIAs B
ce0sl ynpaXHEHHUsI U3 Pa3lelioB alreOpbl, PACCMOTPEHHBIX Ha JICKIUSAX M 3aHATHIX
KOHTAKTHOM pPabOTHI C IperojaBareieM, TaKue KaK peIIeHUs CHUCTeM ypaBHEHH
METOAOM O0OpaTHOM Matpuibl, MeTogoM [aycca, mpu TOMOIIM BCTPOSHHBIX
byHKIHMH, nmocTpoeHne rpadukoB (QyHKIUNA, BHIUMCICHUNA WHTETPATIOB YHUCIECHHO U
AHAJIUTUYECKH.

5. METOANYECKHUE YKA3AHUA JJIS1 OBYUYAIOIUXCA
11O OCBOEHUIO JUCHUMIIVINHBI

[Ipn mpociymmMBaHUM JIEKIUHA PEKOMEHIYETCS B KOHCIIEKTE OTMEYATh BCE
BAKHBIE MOMEHTHI, Ha KOTOPBIX 3a0CTPSIET BHUMAHHE IPENOAABATENb, B YACTHOCTH
T€, KOTOpbIE HAMpaBJICHbl Ha KAaYECTBEHHOE BBINIOJHEHHUE COOTBETCTBYIOIICH
1abopaTopHOM pabOTHI.

[IpenogasaTeneM 3arIaHUPOBAHO MCHOJIL30BAaHUE MPY YTECHUH JIEKIIUIA TEXHOJIOTHU
yueOHoi muckyccuu. IlosToMy pekoMeHmyeTcs (PUKCHpOBaTh Uil €O WHTEPECHBIC
MOMEHTHI C LEJTbIO X AKTUBHOT'O OOCY>KJIEHUS Ha JUCKYCCUH B KOHIIE JIEKLIWH.

3aJl0rOM  Ka4eCTBEHHOT'O BBINIOJIHEHHUS J1a0OpaTOpHBIX padoT  sSIBISETCS
CaMOCTOATENIbHAA TOJrOTOBKA K HHUM HAKaHyHE MYTEM IOBTOPEHUS MaTepHAJIOB
Jexuuil. PekoMeHayeTcsi MoAroTOBUTh BOIIPOCKH IO HESICHBIM MOMEHTaM U 00CYAUTH
UX C IIPEroaBaTesieM B Hauase JabopaTopHOi paOboThI.

[IpenogaBaTeneM 3alIaHUPOBAHO MPUMEHEHHE Ha JITAOOPATOPHBIX 3aHATHIX
TEXHOJIOTUA  pa3BUBAIOILIEHCA KOOINEpaluy, KOJUIEKTUBHOIO B3aMMOJICHCTBHSI,
pa30opa KOHKpETHhIX cuTyanuii. [lo3TOMy mNpuBETCTBYeTCS TPYNIIOBOM METON
BBITMIOJIHEHMsI JIAOOPATOPHBIX padOT M 3alUThl OTYETOB, a TAKXKE B3aMMOOLIEHKA U
00CYyX/IeHHE PEe3yJIbTaTOB BBIOJIHEHUS JTA0OPATOPHBIX padoT.

Beimonnenre  camocTodTeNnbHOM  paloThl  MOAPAa3yMEBAET CAMOCTOSITENBHOE
U3yUYEHUE PA3/IeNIOB TUCLUIUIMHBI, TOATOTOBKY K JA00OPaTOPHBIM 3aHSTHSM, BHITIOJTHEHUE
KOHTPOJIbHOW pabOThI, OJATOTOBKY K 3a4€Ty.

PekomennyemMass TpyJOEMKOCTb CaMOCTOSATEIbHON padOThl MpeCTaBieHA B
Tabnuie:

PexoMeHyeMblil pe;KMM CaMOCTOATEIbHOM padoThl

Pexomennyemas
TPYAOEMKOCTh
HanmenoBanue Py ’
. aKaj. Jyac.
BH/Ia CAMOCTOSAITEJIbHOI padoThI
3aounas popma
o0yueHust
CamocTosiTe/IbHOE H3yYeHHEe TeM IMCIUIIUHBI: 54
CoBpeMeHHOE  MaTeMaTHUeCKOoe  MpOorpaMMHOE  oOecIieueHue. 5

OcHOBHBIC BUJBI, BOBMOXHOCTHU U o0OJacTu IMIPUMCHCHUA

ba3oBble NOHATHS cHCTeMbI KoMIbloTepHOH anredpsl MathCAD 5

[MpumeHenne yHuBepcalbHOTO Marematmueckoro makera MathCAD
JUISl pEIIeHUs 3a]1a4 alareopbl

PabGora ¢ rpadukoil. I['padpuku KycOUHO-3aAaHHBIX (DYHKIIHIA,
peleHne ypaBHeHHH TparuecKu
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Pemenue cucreM OOBIKHOBEHHBIX MU(DPEpeHIINATBHBIX YpaBHEHUN U 5
YpaBHEHU B YACTHBIX MPOU3BOTHBIX
ITporpammupoBanue U 00paboTKa BHENTHUX (pailioB 5
[TpuMmeHeHrne BCTPOSHHBIX (YHKIUH N7 PEIICHHs] TUIIOBBIX 3ajad 5
POCKTHUPOBAHUS CPEJICTB M CUCTEM aBTOMATH3AIHH
ba3oBbie 37EMEHTBHI MAaTEMaTHYECKOTO MOJICITHPOBAHUS PA3TUIHBIX 5
CHCTEM
Knaccuueckue ¢GopMbl MaTeMaTHYECKHX  MOJENeH  CKaISPHBIX 5
JMHAMUYECKHUX CUCTEM
MaremaTruecKkue MOJEIH IWHAMHYECKUX CHUCTEM B MPOCTPAHCTBE 5
COCTOSIHUH
MaremaTHuecKkiue MOJEIH TUHAMHYECKHX CHCTEM B  Qopme 4
POOJIEMHBIX MATPUIL
IMoaroroBka K JIaGOPATOPHBIM 3aAHATUAM
8
1o 2 yaca Ha KaKJ0€ 3aHsITHE — 3a04Hast popma)
BbinoJjiHeHHe KOHTPOJIbHON PadoThl 18
IloaroroBka Kk 3a4etry 18
Bcero: 98

6. ®OH/Il OHEHOYHBLIX CPEJICTB
JJIA ATTECTAIMU IO JUCHUIIJTIMHE
6.1. IlepeyeHb OLICHOYHBIX CPEICTB

1. KontposnbHas paborta

2. OT4eTsl Mo 1a00paTOPHBIM paboTam

3. bank sK3aMeHalMOHHBIX OMJIETOB K 3a4ETy

6.2. Ilpouenypa oueHUBAHHUS Pe3yJIbTATOB OCBOCHUSA TUCUHMILIMHBI

WtoroBast arrtectrauus padbOThl OOydarommxcs Mo AUcCHUIUIMHE «OCHOBBI
WH)XCHEPHBIX Pacu€ToB» MPOU3BOAUTCA MO OWiIeTaM, COAEPXKAIUM BONPOC U JIBE
3ajaun. Bpewms, oTBoAMMOE Ha IOATOTOBKY M YCTHBIM OTBET, cocTaBisieT |
ACTPOHOMMYECKUH Yac.

Pe3ynpraThl TEKyIIEro KOHTPOJIA YCIIEBAEMOCTHM M 3adeTa 3aHOCSTCS
IIPENOJABATENIEM B 3a4ETHYK BEIOMOCTb, KOTOpas CHAECTCS B OPraHU3alMOHHBINA
OTIE]d WHCTUTYyTa B JI€Hb 3a4e€Ta, a TAaKXKE BBICTABISAIOTCS B 3aUETHYI0 KHUKKY
oOyyJaroierocs.

6.3. IIpumMepbI OLIEHOYHBIX CPEACTB VISl 3a4eTa

IIpuMepHBIA CIUCOK BONMPOCOB K 3a4eTy
1. O630p COBpPEMEHHBIX CPEJCTB aBTOMATH3AI[Md MAaTEMAaTHYECKUX PACUETOB U UX
rpaduyeckoil BU3yalin3aiuu.
2. YucrnoBo#l, CTPOKOBBIN, JOTWYECKUN THUI AaHHBIX. [lepemenHble, QyHKIAA —
JIOKaJbHBIE U TJI00AJIbHBIE OIPEICICHHUS.
3. Omeparopbl: CyMMUPOBaHHE€ U NEpeMHOXeHUE, AUPPEepeHIIUpOBaHUE U
WHTETPUPOBaHUE, TPeOOPa30BAHNUE BHIPAYKCHUIA.
4. Pabora ¢ maTpuiiamMu. ApudmMeTHiecKue onepaTopsbl.
5. Pabora ¢ matpuniamu. Onepatopsl mpeoopa3oBaHUsi MaCCUBOB.
6. Crannaptasie cpeactBa MathCAD niist petieHust 3aa4 JTMHEHHON anreOphl.
7. Ioctpoenue rpaduros B MathCAD. 2D- u 3D-rpaduku.
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8. [Toctpoenue rpaduxos B MathCAD. ITonspHslii rpaduxk.

9. Iloctpoenue rpadpuxkoB B MathCAD. Iloctpoenune rpadukoB KycOYHO-3aJaHHBIX
GyHKIUH.

10. TToctpoenue rpaduxor B MathCAD. Vcnons30BaHre paHKMPOBAHHBIX IIEPEMEHHBIX.
11. IToctpoenue rpadpuxoB B MathCAD. TpaccupoBka H pellieHHE ypaBHEHHI
rpaduyecKu.

12. BcTtpoeHHble (QYHKUMHM ISl PEIICHUS OOBIKHOBEHHBIX U] hepeHInaIbHBIX
ypaBHeHu#. JluddepeHnuanpapie ypaBHEHUS IEPBOTO M BTOPOTO MOPSIKA.

13. Cucrtems! nuddepeHnmanbHbIX ypaBHeHUH. Metoa Ditnepa.

14. Cuctemsl muddepeHIraIbHBIX YPaBHEHUN.

15. Penienue ypaBHEHU B YaCTHBIX MPOU3BO/IHbBIX.

16. Ctpyktypa nporpammsl. [Iporpammel ¢ BETBICHUSIMU.

17. TIporpaMMupoBaHre ITUKINYECKAX TIPOIIECCOB. PEeKypCUBHBIE BEIYUCIICHUS.

18. ®ynkiuu gocryna K (aitiiam. dainoBoe npeacTaBIeHUE OJTHOPOIHBIX YUCIOBBIX
MacCCHBOB.

19. ®dysknuu goctyma K dainaMm. DaigoBoe MNpeaCcTaBICHHE HEOTHOPOIHBIX
MacCCHBOB.

3aganus 11 BbINOJHEHH J1a00paTOPHBIX padoT

Ha naGopaTopHbIX 3aHATUSAX CTYAEHTHI BHIIOIHSIOT 3aJaHUsl IO MaTEMaTU4eCKUM
BBIUMCIICHHSIM, COOTBETCTBYIOIIME TEME aKTYaJIbHOIO JIEKIMOHHOIO 3aHATHS U
aHAJIOTMYHbIE TEM, KOTOPBIE COZIEPKATCS B KOHTPOJIBHOM padoTe.

6.4. ®OH/1 OLICHOYHBIX CPEICTB
[Tonuplii GaHK 3aaHU JJI MPOMEKYTOUHOM aTTECTAIlMU 1O JUCHHUILIIMHE,
MOKA3aTeNn, KPUTEPUH, UIKAJIBl OLCHUBAHUS KOMIIETCHIUN, METOAUYECKHE
MaTepuayibl,  ONPENeINSAIOmUe  TPOLEAYyphl  OIEHUBaHUS  00pa30BATENbHBIX
pEe3yIbTaTOB, IPUBEACHBI B yUeOHO-METOIUYECKOM KOMIIJIEKCE TUCIUTIINHBI.

7. OCHOBHASA U JOITOJTHUTEJBHAS YUYEBHAS JIMTEPATYPA
7.1. OcHOBHasl yueOHasI JIUTEepPaTypa

1. Bonk B.K. IIporpammupoBanue B cucreme MathCAD.: YueOHoe mocodue. —
Kypran: U3n-Bo Kypranckoro roc. ya-ta. 2004. — 78.

2. Pakutun, B. WM. PykoBOaCcTBO MmO MeToAaM BBIYMCIEHUN W IPUIOKECHHS
MATHCAD [3nextponnsiii pecypc] / B. U. Pakutun. - Mocksa: ®UIMATIINUT,
2005. - 264 c. — Joctymn u3 9bC «znanium.com»

3. PemeHnue 3aay BBIYUCIUTEIBHOW MATEMAaTHKUA C UCIIOJIb30BAHUEM SI3bIKA
nporpammupoBanus nakera MathCad [Onexkrponnsii pecype]| / I'.B. Tpommna -
Hosocubupck: HI'TY, 2009. - 86 c. — Hoctyn u3 ObC «znanium.comy

7.2. lonoJiHUTeIbHAS YUeOHAas IMTepaTypa

1. Mmxenepusie pacuétel B Mathcad 15: YueOnsiit kypc. — CII6.: [Tutep, 2011.
—400 c.

2. Ilucemennsiii JI.'T. KoHCHEKT JEKIMA MO BBICIICH MaTeMaTHKE: MOJIHBIN
kypc / JI.T. Ilucemennsiii. — 4-e uzn. — M.: Alipuc-tipecc, 2006. — 608 c.

3. MoaenrpoBaHU€e MPOLIECCOB YIPABJICHUS B MHTEIUIEKTYAIbHBIX U3MEPUTEIbHBIX
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cuctemax [Onekrponnslii pecype] / E.B. Karms, B.C. Kyzesanos, B.I1. I1leBuyk - Mocksa:
duzmariur, 2009. - 512 ¢. — Hoctyn uz ObC «znantum.com»
8. YYHEBHO-METOINYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

1. KapnoB E.K. Meronuueckue ykazaHusi K KOMIUIEKCY Ja0OpaTOPHBIX U
npakTuyeckux padbot nmo kypey «OcHoBbl uHKeHepHBIX pacuétoB» // E.K. Kapmos.
Kypran: KI'Y. 2017. - 65 c.

9. PECYPCBI CETHU «MHTEPHET»,
HEOBXO/IUMBLIE JJ151 OCBOEHMU S TUCHUITJINHBI

1. Odunmanpueiii caliT (upMbI-pa3pabOTYNKa CHCTEMBl KOMITBIOTEPHOU
anreoper MathCAD. http://www.ptc.com/engineering-math-software/mathcad

2. OO0pa3oBaTebHbIMI MaTeMaTUYECKUI cairt EXPonenta.ru.
http://www.exponenta.ru/soft/Mathcad/Mathcad.asp

3. OdunmanbHbIi bopym bupmbI-pazpaboTurka MathCAD.
https://www.ptcusercommunity.com/community/mathcad

4. dist.kgsu.ru - Cucrema nmoaiaepxku yaeoHoro npoiecca KI'Y

10. ”TH®OPMALIMWUOHHBIE TEXHOJIOT'UNA,
INPOI'PAMMHOE OBECIIEYHEHUE
N UHOOPMAILIMOHHBIE CITIPABOYHBIE CUCTEMBI

1. OBbC «JIanb»

2. ObC «KoHCYynbTaHT CTyIEHTa»

3. OBC «Znanium.comy

4. «'apanT» - CIpaBOYHO-IIPABOBAs CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
JUCHUITJIINHBI

MarepuanbHO-TEXHUUYECKOE O00€CleUeHue MO peaau3alud JAUCLUILIAHbI
OCYIIECTBISIETC B cOoOTBeTCTBUU ¢ TpeboBanusasmu DOI'OC BO mno maHHOM
o0pa3oBaTenbHOMN MporpaMMme.

12. JJISI CTYAEHTOB, OBYYAIOLIUXCA C UCITOJIB3OBAHUEM
JINCTAHIIMOHHBIX OBPA3OBATEJBHBIX TEXHOJIOTI UM

[Ipyu  ucCmoNb30BaHUU  DIEKTPOHHOTO  OOYyYEeHHs] U JUCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHosorui (mamee D0 u JIOT) 3aHATHS TOJHOCTBIO WIIU
YaCTHUYHO MPOBOJATCS B pexume oHnaiH. OO0beM AUCIUIUIMHBI U pacIpeiesieHue
Harpy3ku 1o BuAaMm paboT cootBercTByeT mn. 4.1.  Pemenue xadenpsl 00
UCIIOJIB3YEMbIX TEXHOJIOTHSIX M CHUCTEME OIICHHMBAHUS JOCTIXKEHUN OO0yYarommXxcs
MPUHUMAETCS C YUYE€TOM MHEHUSI BEAYIETO MPenoaaBaTess U JOBOAUTCS O CBEICHUS
oOy4Jarommxcs.
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[MTPMJIOXKEHUE 1

AHHOTaIMs K pabodeit mporpaMmme JUCIUIUIUHBI
«OCHOBBI HHKEHEPHBIX PACUETOBY

o0pa30oBaTeILHON MPOTPAMMBI BBICIIIETO 00pa30BaHUS —
nporpaMMbl OakanaBpuara
27.03.01 — CrangapTusamnusi 1 MeTPOJIOTUsI

Hanpasnennocts:
CranpapTusanus, METPOJIOTUs U YIIPABJICHHE KA4YeCTBOM

TpynoemkocTs aucturivabl: 33E (108 akageMUuecKrux 4acoB)
Cemectp: 5 (3aouHas hopma oOydeHuUs)
dopma NMPOMEKYTOUHOU aTTECTALMU: 3a4eT

Conepxanue TUCIUILIAHBI

CoBpemMeHHOE MaTeMaTHYeCcKoe porpaMMHoe obecrieueHre. OCHOBHbBIEC BU/IBI,
BO3MOXXHOCTH M 00JacTU NMpUMEHEHHsI. ba3oBbie MOHATHS CUCTEMBI KOMITBIOTEPHOU
anreopsl  MathCAD. IlpumeHeHue YHHBEpPCAJbHOTO MaTEMaTUYECKOTO MaKeTa
MathCAD nns pewenus 3aaad anreOpsl. Pabora ¢ rpadukoit. I'paduku KycoyHo-
3aJaHHBIX (QYHKUMHA, pelieHue ypaBHeHMHM rpaduuecku. Pemienne cucrtem
OOBIKHOBEHHBIX AU (depeHIInaIbHbIX YpPaBHEHM W YpaBHEHUHW B YaCTHBIX
npou3BoAHBIX. [IporpammupoBanue u oOpaboTka BHemHUX (DaiinoB. [IpuMenenue
BCTPOCHHBIX (DYHKITMI JJIsi PEIICHHS TUIIOBBIX 3374 MPOCKTUPOBAHMS CPEACTB U
cucteM aBroMaTtu3anuu. HazHauenue u coctaB cucrembl Matlab. OcHoBbl paGoThI B
Matlab. Bcrpoennbie ¢GyHKknuu s ApUPMETHUSCKHE BBIYMCICHUSA, paboTa C
MacCMBaMH, TOCTPOCHHE U peaakTupoBanue rpaduxoB. Pabora ¢ M-daitnamu.
OcHoBbl niporpammupoBanust B Matlab. Padora B Simulink. TTocrpoerne 6iok-cxem.
Boinenenue o0bekToB. Onepaiuu ¢ 0J10KaMHu.
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JIMCT
perucTpanuy U3MeHeHu i (10MoJTHeHUl) B pa0do4y0 NporpaMmmy
yueOHOH TUCIUIIMHBI

«OCHOBBI HHKEHEPHBIX PACUETOBY

N3meHenus / nonojiHeHus B pado4yyo nporpaMmmy
Ha20 /20 y4eOHwlii roa:

OTBETCTBEHHBIN MTPENOIaBATEIb / ®.1.0. /

W3meHeHust yTBEpKIEHbI HA 3aceAaHUM Kadeapbl « _ » 20 r.,
[TpoTokos Ne

3aBenyromuid kadenpoit « _» 20 T.

N3meHenus / 1onoiHeHUs B pad04yro nNporpaMmmy
Ha20 /20 y4yeOHblii roa:

OTBETCTBEHHBIN MTPENO1aBaATEIb / ®.1.0. /

W3meHeHust yTBepKIeHbI Ha 3acCeTaHuy KadeIphl «  » 20 r.,
[Iporokoit Ne

3aBenyromuii kadeapoi « _» 20 T.
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