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1. llesu u 3212494 AU CIUILIHHBI

[enpro AUCUMIUIMHBI SBJISIETCS U3YyUEHHE U OCBOCHHE 0A30BBIX MOHATUH, METOJIOB U
IPUEMOB POrPaMMHUPOBAHUS, TPUMEHSIEMBIX Ha BCEX OCHOBHBIX 3Talax XKU3HEHHOIO
UKJIa TPOrpaMMbl. 3a1a4u TUCHUILIMHBI (POPMUPOBAHUE B3IV HA IPOrPAMMHUPOBAHNE
KaK Ha CHCTEMAaTUYECKYIO0 HAyUYHO-IPAKTHUYECKYIO JAESITENIbHOCTD, HOCAILYIO0 MAaCCOBBIM
xapakrep (IpOU3BOACTBO MPOTPAMM 3a/IaHHOTO Ka4eCTBa B 33JIaHHBIE CPOKH);
dbopMupoBaHue 0a30BBIX TEOPETUUECKHUX MTOHATHUH, JIEKAIIUE B OCHOBE MpoLecca
KOHCTPYUPOBAHUS MIPOTrpaMM; OCBOEHUE TEXHOJIOTUH pa3pabOTKH KOPPEKTHBIX MIPOrpamMm,
(OTHOCHUTENBHO) MHBAPUAHTHBIE K UCIOIB3yEMOMY SI3bIKY TPOrPAMMHUPOBAHUS BHICOKOTO
YPOBHS U ONIMPAIOIINECS HA YHUBEPCAIbHYIO MOJIENIb BBIUMCIUTEIIBHON MAIIMHBI.

Kparkoe conepxxanne JTuCHMILTHHBI

B pamkax AUCHUIIIMHBI CTYACHT OCBaUBAET OCHOBHBIE TPUEMBI TPOTPAMMUPOBAHUS U
pelIeHus 3aa4 MoCpeICTBOM CTaHAapTHOTO Habopa GpyHKIMi ¢ ucrnonab3oBanueM [I1T1

"Mathcad".

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA

AUCIHUIIINHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[MnanupyemMblie pe3yabTaThl
ob0ydenwmst o gucrutuinHe (3Y Her)

OIIK-10 cnocoOGHOCTBIO pemaTh CTaHAapPTHBIE
3a7a4u MPO(eCCHOHATIBHON AEATETLHOCTH Ha
OCHOBE MH(OPMAIIMOHHOH 1 6ubIHorpaduIecKoit
KYJBTYpHBI C TPUMEHEHHEM HH()OPMAITIOHHO-
KOMMYHHKAI[HOHHBIX TEXHOJIOTHI U C y4ETOM
OCHOBHBIX TpeOOBaHMI HHPOPMAITMOHHOM
0e301acHOCTH

3HaTh:0CHOBHBIEC YPABHEHUS U METOJIbI PEILICHUS
3a/1a4 TEOPETUUECKON MEXaHUKHU U COIIPOTHBIICHUS
MaTEpPHUAJIOB, OCHOBHBIE METO/BI U AJITOPUTMBI
BBIUMCIUTEIbHON MEXAaHUKH CYIIECTBYIOLIHE
MH(GOPMAIIMOHHBIE TEXHOJIOTMH U KOMIIBIOTEPHBIE
[IPOrpaMMBI JUIsl IPOBEIEHUS MHKEHEPHBIX
pacdeToB; OCHOBBI ITPOBEICHUSI MATEMATUYECKUX
BeIuMciIeHi B mporpamme MathCAD crangapTHble
¢byHkumu u oneparopsl nporpamm MathCAD;
OCHOBBI PACY€TOB JIEMEHTOB KOHCTPYKIUH B
nporpamme MathCAD;

'YMETB:ITPOBOIUTH PACUETHI DJIEMEHTOB
KOHCTPYKILIMH C IOMOILBIO IPOTPAMMHBIX CHCTEM
[IPOBOJIUTH OCHOBHBIE MaTeMaTU4YeCKHE
BeIuucieHus B cucreMe MathCAD wucrnonbs3oBath
ctanaapTHble QyHKIMH porpamMMbl MathCAD nipu
PO~ BeICHUH HEOOXOIUMBIX WH)KEHEPHBIX
[pacueToB; MPOBOAUTH pacyeThl HA IPOYHOCTD,
YKECTKOCTh M YCTOMUMBOCTD THIIOBBIX CTEPYKHEBBIX
cucteMm B nporpamme MathCAD;

BrnajieTh:HaBBIKAMU IPUMEHEHUS] METOAAMU
MaTeMaTHYE€CKOTO ¥ KOMITbIOTEPHOTO
MOZIECTUPOBAHNS MEXaHUYECKUX CUCTEM U
MPOIIECCOB, HABBIKAMU 00pabOTKHU
DKCTIEPUMEHTAIBHBIX TaHHBIX OTIBITOM
MPaKTHYECKOM pabOThl HA KOMIIBIOTEPE B CUCTEME
MathCAD; HaBbIKaMu BBIOOpA ONITUMAIIBHBIX
METOZIOB pacueTa 3JIEMEHTOB KOHCTPYKIIHI ¢
WCTIOIb30BAHMEM COBPEMEHHBIX

I/IH(bopMaL[I/IOHHBIX TCXHOHOFHﬁ; HaBbIKAMH




CaMOCTOSITEJIBHOTO NPOBE/ICHUS PACUETOB Ha
POYHOCTB, JKECTKOCTh U YyCTOWYMBOCTh TUIIOBBIX
HIIEMEHTOB KOHCTpYKLMi B mporpamme MathCAD

OIIK-5 ymenueM o0pabarbiBaTh U NPEACTABIATH
JTaHHbIE IKCIIEPUMEHTAIbHBIX UCCIIEIOBAaHUM

3HATh:0CHOBHEIC HpO6HeMLI n 3a1a4u,
BO3HHKAIOIINWEC B XO/AC INIAHWUPOBAHUA U
OpTraHHU3alli SKCIICPUMCHTA,

YMEThb:IPUMEHATh COBPEMEHHBIE MATEMATUYECKUE
MaKeThl IPOrPaMM JIJisi 00pabOTKHU PE3yIbTaToOB
SKCIIEPUMEHTA.

BrrageTs:MaTeMaTHYECKUM armapaToM JUTs
CTaTHUCTUYECKOW 00pabOTKU pe3ylIbTaToOB
HKCTIEPUMEHTA; CIIOCOOHOCTHIO IIPUMEHSTH (PU3UKO-
MaTeMaTHUe CKUH arnmnapatr 1 METOAbI
MaTeMaTHYeCKOTO KOMITBIOTEPHOTO MOJICITUPOBAHUS
B nporecce nNpoeccHoHaIbHOI JeITeIbHOCTH.

OK-7 ciocoOHOCTBIO K CaMOOpraHU3alMy U
caM000pa30BaHUIO

3HaTh:0CHOBHBIE (PU3MUYECKUE SIBICHUS U IPOIIECCHI,
CUCTEMbI KOMITBIOTEPHON MaTeMaTHKH JJIsl PeIIeHUS
3a1a4 B 00J1aCTH MPUKIIATHON MEXaHUKU
CYILIECTBYIOIIKE HHPOPMAIIMOHHBIE TEXHOJIOTHU U
KOMITBIOTEPHBIE TIPOTPAMMBI JUISI IPOBEICHUS
WH)KEHEPHBIX PACU€TOB; OCHOBBI IPOBEICHUS
MaTeMaTUIEeCKUX BBIYHCICHUI B POTpaMme
MathCAD cranaapTHbie (YHKITUU U OTIEPATOPHI
nporpamMm MathCAD; 0OCHOBBI pacueToB JIEMEHTOB
KOHCTpYKIHH B mporpamme MathCAD;

YMETh:9UTaTh HAYYHO-TEXHUYCCKYIO JIUTEPATYPY,
MPOBOJIUTH OCHOBHBIE MaTeMAaTUYECKUE
BeIUKCiIcHHS B cucteMe MathCAD ucnonb30Bath
ctanaapTHeie GyHKIwH nporpaMMmbl MathCAD mpu
PO BEJCHUH HEOOXOTUMBIX HHKEHEPHBIX
pacueToB; MPOBOAUTH PACUEThl HA TIPOYHOCTD,
HKECTKOCTh U YCTOMYHUBOCTH THITOBBIX CTEPIKHEBBIX
cucteMm B mporpamme MathCAD; npumeHsITh
(U3UKO-MaTEeMAaTHICCKUE METOIBI TS PEIICHUS
MPAKTHYECKHUX 3a]a4, MPUMEHSITh BEPOSITHOCTHBIC U
CTaTUYECKHE METOBI K OIEHKE U 00pabOTKe
DKCIIEPUMEHTATBHBIX TaHHBIX

BitaneTs: IpakTHYEKUMHU HaBbIKaMH PEIICHUS
KOHKPETHBIX 3a]1a4, YUCIICHHHBIMA METO/IaN
pewennst CJIAY onbIToM npakTu4eckoi paboThl Ha
kommbioTepe B cucteme MathCAD; HaBbIkKaMu
BbIOOpa ONTHMAJIBHBIX METOJIOB pacyeTa JIeMEHTOB
KOHCTPYKIIMI C HCIIOJIb30BAHUEM COBPEMEHHBIX
UH(QOPMAIIMOHHBIX TEXHOJOTH; HaBBIKAMU
CaMOCTOSITEIBHOTO ITPOBEICHHSI paCYETOB HA
[IPOYHOCTB, )KECTKOCTh U YCTOMUHUBOCTH TUIIOBBIX

2JIEMEHTOB KOHCTpyKUUH B iporpamme MathCAD.

3. Mecro aucuuninHbl B crpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

b.1.05.02 Jluneitnas anre6pa u aHaIUTHYECKas
reoMeTpHs,
b.1.05.01 MaremaTndecKuii aHaJIn3,

J1B.1.09.02 Anann3 MexaHU4eCKOW CUCTEMBbI
TBEPIBIX TE,

J/IB.1.13.01 YucnenHnple METOABI TEXHUYECKON




b.1.07 MadopmanroHHbie TEXHOIOTUN

MEXaHUKH,
B.1.15 Teopus konebaHnii KOHTHHYAJIbHBIX CUCTEM,
B.1.14 Teopus xonebanui,

B.1.18 CrpouTenbHas MexaHUKa MUIACTHUH,

b.1.15 CrpoutenpHas MexaHuKa 000J104€eK,

B.1.10 Amanutndeckas TMHAMHKA,

b.1.14 CrpouTenpHas MEXaHUKa MaIIUH

TpeboBaHMs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOIUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimaa

TpeboBanus

b.1.05.02 JIuneitnas anreOpa v aHaIUTUYECKAs
reoMeTpHs

3HaTh: NOHATHE O MaTpPHUILIE, BUAbI MaTPULl, CBOMCTBA
orepauuil HaJl MaTpULaMU; CBOWCTBA
onpeaenuteneit; oouwmii Bua CJIAY; npasuio
Kpamepa s pemienns CJIAY; MaTpuuHblii METOA
pemenus CJIAY; kputepuii coBmectHocTU CIIAY;
meton ["aycca; pa3nuuHble BUbI ypaBHEHUM
MPSIMBIX Ha IUIOCKOCTH (00111ee ypaBHEHHE MPSIMOH,
YpaBHEHHE NIPSIMOM «B OTPE3KaX», KAHOHUUECKOE
ypaBHEHHE NPSIMOM, MapaMeTPUUECKUE YpaBHEHMUSI,
ypaBHEHHE IPSAMOM € YITIOBBIM KO3()(DUITEHTOM,
HOpMaJIbHOE YPaBHEHUE); YPAaBHEHUS JTMHUM
BTOPOTO NOPAKA; pa3JInYHbIC BUIbl yPABHEHUN
IUIOCKOCTH B IIPOCTPAHCTBE; CIIOCOOBI 3aaHUs
psIMOM B IPOCTPAHCTBE;

b.1.07 MadopmanmoHHbie TEXHOIOTUN

: IOHATUE UH(POPMAIINH; OOIILYI0 XapaKTEPUCTHKY
poreccoB cobopa, mepeaadu, 00padoTKu U
HaKOIUICHUSI UH(POPMAIINH; 2 TEXHHUECKUE U
MPOrPaMMHBIC CPEJICTBA peaTn3alnun
UH(POPMAITMOHHBIX MTPOIECCOB; OCHOBHBIC
[IPUHIUIIBI OpTaHU3alli KOMIIBIOTCPHBIX CeTeﬁ;
OCHOBBI 3alIUThI UHPOPMALIUU B KOMITBIOTEPHBIX
cHCTEMaXx.

b.1.05.01 MaremaTnueckuii aHaIu3

3HaTh MOHATHUE Tpeiena (YHKIUU B TOUKE; TOHITHE
HENPEPBHIBHOCTU (YHKIIMH; TOHATHSI IPOU3BOJHON U
i depennmana GyHKIMNA; CXeMbI HCCIEI0BAHUS
(GYHKIWN; TOHATHE YaCTHOMW MPOU3BOAHOMN; MTOHATHS
HEOIPEAEIEHHOTO U ONIPEACIEHHOTO UHTETPAJIOB;
noHsTue Au¢hepeHInaIbHOr0 ypaBHEHUS;
OCHOBHBIE THITBI (P PepeHIINaTbHBIX YpaBHEHUN
[EPBOTO M BTOPOTO MOPSIJIKA; MOHSITHS YUCIOBOTO
psia; MOHATHE CTENICHHOTO Psijia. 3HATh (POPMYIIBI U
METObl PELICHUS TUIIOBBIX 33]]a4 MaTeMaTHUeCKOTO
aHanu3a. YMeHue pemarsb auddepeHnnanbabie
YpaBHEHUS, BHIMOIHATH UG depeHInpOBaHNE
(yHKIUI, BEIYUCIIATH ONPEACICHHbIE U
HEeoIpeIeTICHHbIE UHTETPAJIbl, CTPOUTH I'padUKu
byHKIHi

4. O0béM 1 BUABI YUeOHOIl padoThI




OO6mast TpyA10€MKOCTh JUCHUIUIMHBI COCTABIISIET 2 3.€., 72 .

Pacrnipenenenue mo cemectpam
. Bcero B Hacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
3
OO6miast Tpy10EMKOCTh AUCIIUTUTMHBI 72 72
AyoumopHhvie 3auamusi: 32 32
Jlexruu (JI) 16 16
[IpakTudeckue 3aHATHS, CEMUHAPBI U (UITN) IPYTHE BUIBI
aynuTopHbIX 3aHsaTHil (I13) 16 16
Jlabopartopubie padotsI (JIP) 0 0
Camocmosmenvnas paboma (CPC) 40 40
IlonroroBka k 3a4ety 40 40
By uTOroBoro KOHTpoIs (3a4et, Aud.3aueT, SK3aMeH) - 3a4eT

5. ConeprkaHue TUCHMIIIIMHBI

OO0beM ayTUTOPHBIX 3aHATUH IO BUIaM B
pasjzgena HaumeHoBaHue pa3enoB TUCHMITIMHEI Jacax
Bcero JI I13 JIP
1 |Beegenue B MathCAD 6 4 2 0
2  |bazossie Beruucienus B MathCAD 6 4 2 0
3 Peienue 3a1au MaTeMaTH4eCKOro aHaau3a 1 JMHEHHON 4 4 0 0
anreopsl
4  |Pabora c rpaduxamu. THTEPIONSAIHS, SKCTPAITOJISLUS 4 2 2 0
5 |O6paboTka naHHBIX 2 2 0 0
6 |Pemenue 3a1a4 CONPOTUBIIEHUS] MATEPUAIIOB 10 0 10 0
5.1. Jlekuun
Ne Ne Koz-
exuuulpasena HanmeHnoBaHMe 1 KpaTKkoe coJiepKaHue JIEKIIMOHHOTO 3aHATHS BO
4acoB
1 1 3HAKOMCTBO ¢ OCHOBHBIMH TipaBmiiamu padotsl B [I1IT "MathCad". OcHoBHBIE )
WHCTPYMEHTHI U (DYHKINU
2 1 |OcHoBHBIE NpaBHJIa U CUHTAKCUC SI3bIKA IPOTPAMMUPOBAHUS B MTAKETE 2
3 ) CocrapneHue nporpaMm Ha sizbike nporpammupoBanus "MathCad" ans pemenus )
MaTeMaTU4YEeCKUX 3a/1a4
4 ) CumBonbHbie oneparu B MathCAD. CuMBoIbHOE HHTETPUPOBAHUE U )
nuddepeHnrpoBanue.
5 3 |Onpenenenue cOOCTBEHHBIX 3HAYCHHUIN M COOCTBEHHBIX BEKTOPOB. 2
6 3 |PemeHue cucTeM JIMHEHHBIX aJireOpandyecKux ypaBHEHUN 2
5 4 |O6paboTka SKCIIEPUMEHTAJIBHBIX JaHHbIX. JINHENHas perpeccus 2
8 5 |MeTroabl HHTEPIOJISILIMKU U SKCTPATIOJISILIUI 2
5.2. IIlpakTyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
sansuspasiena HaumenoBanue niu KpaTkoe cofepkaHue NpakTUYeCKOro 3aHATHS, CEMUHapa . ;C(; )




1 1  |Ucnonw3oBanue nukioB B MathCAD 2

’ ) CumBonbnble onepaiuu B MathCAD. CuMBoJIbHOE HHTETPUPOBAaHHUE U ’
nudepeHnmpoBanme.

3 4 Hccnenoanue 1 MOCTPOEHHE rpadukoB. [louck nyneit. Mcnonp3oBanue )
koHCTpyKIMK given-Find u root

1 6 [TocTpoenue 3mop BHYTPEHHUX CUIIOBBIX (PAKTOPOB ISl CTEPIKHEH, 5
MCIIBITHIBAIOIINX PACTSKEHUE-CKATUE U KPYUEHHE
[TocTpoeHue 31op BHYTPEHHUX CHIIOBBIX (PaKTOPOB JJISI CTaTHUECKU

2 6 |ompenenuMbIX 0aJOK C pa3TUYHBIMH YCIOBUSMHU 3aKPEIJICHUS C UCIIONB30BaHUEM | 2
YCIIOBHBIX OINEPATOPOB M CTAHAAPTHBIX (PYHKITHIA
[TocTpoeHue 31op BHYTPEHHUX CHIIOBBIX (PaKTOPOB JJISI CTaTHUECKU

3 6  |HeompenenuMbIX 0aJOK ¢ pa3IMYHbIMH YCIOBUSMHU 3aKPEIJICHUS C 2
MCTIOJIb30BAaHHEM YCIJIOBHBIX ONEPATOPOB M CTAHAAPTHBIX (QYHKIHIA

4 6 Pemenue 3a1a4 1o CONPOTUBIICHUIO MaTepuaioB: packpeITHe CTaTU4eCKOM )
HEONpeAeTUMOCTH, ONPeiesIeHNe IepEMENICHHUI 1 YIJIOB IOBOPOTOB

5 6 |Pacder Ha mpouHOCTH Oanok. Mcnons3oBanue pasmepHocteid B MathCAD. 2

5.3. JlabopaTropHbie padoThI

He nipenycmoTpensl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Bux paboTh! u copepkaHue 3a1aHus

Crucok nureparypsl (¢ yKazaHUEM
pasnenos, 1iiaB, CTPAHUII)

Koi-Bo yacos

[TonroroBska K 3a4ery

MathCAD

40

6. UnHOBaMOHHBIE 00pa30BaTe/IbHbIEC TEXHOJIOTUH, HCIOJIb3yeMble B y4eOHOM

npoiecce

He npenycmorpensl

Co0cTBeHHBbIE HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B

o0pa3oBaTeJILHOM MpoIecce

He npenycmorpeHnsl

Hcnonp3oBanue PE3YJIBTAaTOB HAYYHBIX I/ICCHG,HOBaHI/Iﬁ, IMPOBOAUMBIX YHUBCPCHUTCTOM, B

paMKax HaHHOﬁ JUCHHUIIIIMHBI: HCT

7. ®ona oueHouyHbIX cpeacTs (POC) nis npoBeaeHUs TEKYLIEro KOHTPOJISA
yCIIEBAEMOCTH, IPOMEKYTOYHOM ATTECTALMHM 110 HTOraM OCBOCHUS AMCUMILIMHBI

7.1. IlacopTt oHIa OLIEHOYHBIX CPEACTB

Bun
HanmenoBanue
KOHTPOJIS NoNe
pazaenos Kontponupyemas komnerenuus 3Y Hbt "
(BxJTIOUAs |3alaHUMA
TIUCLUITINHEL o
TEKYIIHI)
OIIK-5 ymenueMm o0padareIBaTh U IPEACTABIATE JAHHEBIE
Bce paznenst y p pel . a 3a4eT 1-2
SKCIIEPUMEHTAJIBHBIX HCCIICIOBAHUHN




Bce pasnenst

OK-7 ciocoOHOCTBIO K CAaMOOpPTaHU3ALIUU 1
caM000pa30BaHUIO

3a4eT

Bce pasnenst

OIIK-10 cnocoOHOCTHIO pemaTh CTaHAAPTHBIE 3a1a9n
po¢eCCUOHAIBHON JAEeSITeTbHOCTH HA OCHOBE
nH(pOpMaIIMOHHON 1 OubIMOorpaduuecKoil KyJIbTyphl C
IpUMEHEHHEM MH()OPMAIIHOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH U C YYETOM OCHOBHBIX TpeOOBaHUM
UH(POPMAITMOHHON 6€30aCHOCTH

3a4€T

Bce paznenst

OIIK-10 cnoco6HOCTBIO pelaTh CTaHAApPTHBIE 3a7a4H
Ipo(eCCUOHAIBHON AESATEIbHOCTH HA OCHOBE
UHPOPMAITMOHHON 1 OUOIHOrpaguuecKoit KyJIbTyphl ¢
pUMEHeHHEM MH()OPMAIIHOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTH U C yUE€TOM OCHOBHBIX TpeOOBaHHIA
MH(OPMAIIMOHHOM 0e30nacHOCTH

TEKYyLIUI
KOHTPOJIb

7.2. Buabl KOHTPOJIsi, IPOLEAYPbI IPOBEACHNS, KPUTEPUH OLleHMBAHUSA

Bun
KOHTPOIIS [Tponieryps! NpoBeIeHHsI U OLIEHUBAHUS Kpurepuu onienuBanus
3adeT mpoBOANTCS MUCbMEHHO. [IpH OlleHNBaHUH PE3YJILTaTOB
yueOHOI e TeTbHOCTH 00yUaloIerocs Mo AUCIUIITNHE
UCTIONIb3YeTCsl OAJUTBHO-PEUTHHTOBAsI CHCTEMA OICHUBAHUS
pe3yNbTaToB yueOHOM J1eATeIbHOCTH 00y4daronuxcs (yTBepKIeHa
npukazoM pextopa oT 24.05.2019 . Ne 179). Konrponbnoe 3auTeHo: BennunnHa
MEpOTPHUATHE COCTOUT U3 IBYX 3aaanuil. Kaxnoe 3ananue WUTOrOBOTO peiTHHTa
oneHnBaercs no 4-0ayupHOM mKasie. 4 0aia - 3a1aHue 00ydJaromerocs mo
squep  |BPOTHEHO NOTHOCTBIO MPABHIIBLHO. 3 Ganna - 3aianue BoinonHeHo|nucuumuuae 60...100 %
MPaBUIBHO, HO €CTh HECYIIIECTBEHHbIE OINOKH, 2 Oasuia - 3aganue [He 3aureno: Bennunna
BBINOJIHEHO C CYIECTBEHHBIMU OIIMOKaMu, 1 Oai - 3agjaHue  [MTOroBOrO peiTHHra
BBITIOJTHEHO TIOJTHOCTHIO HEBEpHO, () 6asuioB - 3a/1aHue HE 00ydJaromerocs mo
BBINOJIHEHO. Bhruncnsercs peUTuHr MeponpusTus B npouenTax |qucuuruiuge 0...59 %.
MyTeM JIeJIeHNs HaOpaHHOTO Ha 3adeTe yucia 0ajuioB Ha
MaKcHMaJbHOE uncio 0amioB. Onpeaesnsercs UTOrOBbIN peHTHHT -
IyTEM CYMMMPOBAHHUs PEUTUHIA HA 3a4€TE C PEUTHUHIOM,
HaOpaHHBIM 32 pabOTy B CEMECTpe.
IIpu onleHUBaHUU PE3yabTATOB YUEOHOU AESITEIBHOCTH
oOyyaronierocs no AUCUMILIINHE UCIIONIb3YyeTCs 0aIbHO-
peUTHHIOBasE CUCTEMA OLIEHUBAHUS Pe3yJIbTaTOB yueOHOU
JeSITeIbHOCTH 00y4Jarommuxcst (yTBepakKaeHa MpUKa3oM pekTopa oT (3aureHo: Bennuuna
24.05.2019 . Ne 179). KoHnTposibHOE MEPONPUSATHE COCTOMUT U3 15 [peiiTuHra 3a KaxkJ0e
TEKYIIUH samannii. Ilo 4 Oama 3a kaxxnoe 3aganue. 4 60anna - 3amanne  [3aganue 60...100 %
KOHTPOJIb |BBITIOJIHEHO MOJIHOCTHIO MpaBMWIIbHO. 3 6asuia - 3aanue BbinosnHeHo|He 3auteHo: Bennunna

MPAaBUIBHO, HO €CTh HECYIIIECTBEHHbIE OLINOKH, 2 Oasuia - 3a7jaHue
BBITOJIHEHO C CYIIECTBEHHBIMU OlIMOKaMu, 1 Oann - 3ajaHue
BBITIOJTHEHO TIOJTHOCTHIO HEBEPHO, () 6aslIoB - 3a/1aHue HE
BBINOJIHEHO. MakcuMabHOe YuciIo 0amioB B cemecTpe - 60
0aJI0B

pENTHHTA 33 KaXKJ10€
saganue 0...59 %.

7.3. TunoBbIe KOHTPOJIbHBIE 32JaAHUS

Bun
TumnoBble KOHTPOIBHBIC 3aJaHUS
KOHTPOJIS
BBoa u penakTupoBaHre MaTeMaTH4eCcKUX BbipakeHHH B Mathcad
3a4er Brruncienue HHTErpaioB (ONpeesIeHHbIX U HeonpeaeaeHHbIX) B Mathcad
Borunicnenue gynkuuii B Mathcad




Brruncnenue nuddepenmuanos B Mathcad

Brruucnenue psnoB B Mathcad

Brruncnenue matpun B Mathcad

[Tanenu meHr0, komaHa u popmaTupoBanus Mathcad

[TocTpoenue rpadukoB B JeKapTOBOM U MONAPHO# cucTeMe koopauHat B Mathcad.
[TocTpoenue rpaduKoB TpeXMEPHBIX TpadHKOB

[TocTpoenue rpadukoB rucTorpaMm

[TocTpoenue rpadKOB TOUCUHBIX TPA(HUKOB.

[TocTpoenue rpadukoB BEKTOPHBIX MOJIEH

[TocTpoeHue KOHTYpPHBIX TpapuKOB

UnciaeHHble ¥ CUMBOJIbHBIE 3HaYeHUs BeIpaskeHi B Mathcad

Maremaruueckue BeIuucieHus B nakere Mathcad

Pemenue anrebpandeckux ypaBHeHnuii B Mathcad

Pemenue cucrem anrebpanyeckux ypaBHeHui B Mathcad

Pemenue HepaBencTB B Mathcad

Pemenue mudepennmanbHpIX ypaBHeHH MeTooM Pynre-KyTra B makere Mathcad.
Pemenue xecTkux auddepeHnnanbHbIX ypaBHEHHH MeTooM Atamapa B nakete Mathcad.
YpouieHue BhIpaKeHUH

dakropusalus BEIPAKECHUN

KomOnHMpOBaHNE BRIPOKCHUMA

Paznoxenue B psag OPypbe

[IpeobpazoBanust Jlamnaca

OcHoBHBIE TIpaBUIIa IporpaMmupoBanust B Mathcad.

[IporpamMMupoBaHue TUKIIOB

[IporpamMupoBaHHEe yCIOBUI

Oneparopsl MpepbIBaHUS

[IporpammupoBanue GyHKIUN

CtpykTypHOE IporpammupoBanne B Mathcad.

AJNTOPUTM CYMMHPOBaHUS

TEeKYIINI
KOHTPOJIb

Bapuanr 1

NeO1 [ToctpouTts rpaduk GyHKIIMK U €€ TPoru3BOAHOM. [Ipon3BOHYO0 HANTH CUMBOJIBHO U
YHCJIEHHO.

Ne02 CoctaBuUTh NIpOrpaMMy pELICHUS] HETMHEWHOTO YPAaBHEHUSI METOJOM KacaTeNbHBIX U
[IPOBEPUTH BCTPOCHHON (DyHKIHUEH.

Ne(03 PeminTh HEOAHOPOAHYIO CUCTEMY JTMHEHHBIX aare0panyecKux ypaBHEHUI.
Vcnonb3oBath BerpoeHHble pyHkiu MathCAD (Isolve, given-find) u onuH U3 yncneHHBIX
METO/IOB.

NeO4 Pemnte HEMMHENHOE ypaBHEHUE METOIOM AEIEHUS OTPE3KA MOMOJIAM.

NeO5 Ucnions3ys meton Hpr0TOHA, pelINTh CUCTEMY HEJIMHEWHBIX YPABHEHUH ¢ TOYHOCTBIO
10 0,001. Pesynbrar penieHust IpoBEPUTH C MOMOILIBIO CTAHAAPTHBIX ONEPALINM.

Ne06 MuHUMU3HPOBaTh (PYHKIIUIO OJJHON MEPEMEHHOMN

NeO7 IMoctpouts 3Q 1 OM B cTaTHUECKHU OIPEeTIMMON OajKe ¢ pacipeaeneHHON
Harpy3Kou

NeO8 BrInosHUTE pacyeT Ha MPOYHOCTH C MUCIIOJIB30BAHUEM Pa3MEPHOCTEM.

Ne(09 Omnpenenuts nepeMenieHre U yroj MoBOpoTa B CEpeIMHE OaTKH.

Nel0 PackpbITh CTaTHUECKYIO HEONPEIETUMOCTD OaJIKM METOIOM CHIL.

Nell Ompenenuts MmetogoM ["aycca coOcTBEeHHBIE YKcia MaTpullsl. OnpenenuThb
COOCTBEHHBIE BEKTOPHI. Pe3ynbraT MpoBEepUTh C MOMOILBIO BCTPOSHHBIX (DYHKIUH
MathCAD

Nel2 Bpruucnure onpeaeneHHbIE U HEOIIPEIETHHbIE UHTErpalibl. BoruncauTe nHTErpan
METOJIOM IPaBbIX MPSIMOYTOJIbLHUKOB.

Nel3

MeTo10M HAaMMEHBIIUX KBaIpaToB UHTEPIOIUPYITE SMIUPUUYECKHIE TaHHbIE

x 66,16,26,36,46,56,606,7

y 17,631 19,747 19,783 18,806 19,886 21,118 20,208 19,481

x 6,8 6,97




y 20,153 20,505 21,29

Nel4

Vcnionb3yst MHTEPIOAIMOHHYI0 hopMyny Hpl0TOHA, BEIUMCINTE 3HaYCHUE (PYHKIIUH ITPH
3a/laHHBIX 3HauUeHUsAX aprymeHTa. CocTaBUTh IPOTrPaAMMy

x 0.298 0,303 0.310 0.317 0.323 0,330 0.339

y 3,25578 3,17639 3,12180 3,04819 2,98755 2,91950 2,83598

x=0.312

M cronb3yst METOIBI SKCTPANOAUU (GyHKIIMHA, HAWTH 3HAYEHUE B TOUke X=2,3 1

Nel5 Pemmrte 06bIKkHOBEHHOE qH(QepeHIMaIbHOe YpaBHEHHE METOAOM Difiepa

8. YueOHO-MeTOoAMUYECKOE M HH(OPMAIIMOHHOE OOecTiedeHUue TUCIMITIMHBI

IleuaTHas yueOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAas TuMepamypa:
1. TIlnmuc, A. . Mathcad 2000: MaremaTtudeckuii MpakTUKYM ISl
ASKOHOMHCTOB M MHXEHEPOB Y4el. mocoOue Jjisi By30B IO SKOH. M TEXH.
cnenuaabHOCTIM. - M.: @uHaHCcHl B ctatucTtuka, 2000. - 655 c. ui.
2.  Bockob6otinukos, FO. E. PerpeccronHbIi aHan3 JaHHBIX B MTAKETe
Mathcad [TekcT] yue6. mocobue s TEXH. U DKOH. creranbHocTel By30B TO. E.
Bockob6otiankoB. - CII6. u ap.: Jlans, 2011. - 223, [1] c. ui., Tabm1. 1 37€KTPOH. ONT.
JIMCK
3. ®ecopocnes, B. U. Conporusnenue marepuanoB Yueb. i BTY30B. -
10-e u3n., nepepad. u gom. - M.: U3garensctBo MI'TY um. H. 3. baymana, 2000. -
590,[1] c.

6) OononHumenvbHas Iumepamypa:

1.  Hoes, B. C. COopHUK 3a/1aHUI IO TEOPETUUECKON MEeXaHUKe Ha 0a3e
MathCad [Tekct] yue6. mocodue B. C. [Joes, ®@. A. JloponuHn. - CII6. u np.: Jlans,
2010. - 585 c. un. 24 cm

2. Jpsxonos, B. I1. Mathcad 2000. - CII6. u ap.: [Tutep, 2000. - 586 c.
WII.

3.  Kupssnos, /I. B. Mathcad 13 Hau6onee nons. pyk. 1. B. Kupbsuos. -
CII6.: BXB-IIetepOypr, 2006. - X,590 c.

4. Maxkapos, E. I. Mathcad [Tekcr] yue6. kypc E. I'. Maxkapos. - CII0. u
ap.: [utep, 2009. - 381 c. un. 1 3;meKTpOH. ONT. AUCK

5. Makapos, E. I Unxxenepusie pacuetsl B Mathcad 14 [Tekcr] E. T.
Makapos. - CII6. u ap.: [Tutep, 2007. - 591 c. wi. 23 cm. 1 3IEKTPOH. OMNT. TUCK

6. Oukos, B. ®. Mathcad 14 a1t cTyIeHTOB U UHXKEHEPOB : pyccKas
Bepcus [Texcr] B. ®@. Oukos. - CI16.: BXB-Iletepoypr, 2009. - 498 c. u.

7. Ilmuc, A. N1. Mathcad 2000: MaremMaTnuecKuii MPaKTUKyM JJIsI
HSKOHOMHUCTOB M MH)KEHEPOB YueO. mocoOue Jisi By30B 110 IKOH. U TEXH.
cnenuaabHOCTIM. - M.: @uHaHCcHl B cratuctuka, 2000. - 655 c. ui.

8) omeuecmeenHule U 3apyOeNCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue YKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. ComporuBnenue marepranoB. KOHTpoJIbHbIE 3aaHUS TSI pACICTHO-
rpaduyeckux padot. Yacts 1




2.

ConpotuBrnenue MarepranioB. KOHTpoIbHEIE 3a1aHUs TS pacueTHO-
rpaduyeckux padbot Yacts 2

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
ComnpotuBieHnrue MarepraaoB. KOHTpoIbHBIC 3a1aHUs IS PACUCTHO-
rpaduaeckux padot. Yacts 1

ComporuBnenne MatepruainoB. KOHTpOIbHbIE 3aaHuUs JUTsl pACYCTHO-
rpaduueckux padbot Yacts 2

1.

2.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HaumenoBanue
Ne Bun peeypeas | bubnuorpaduueckoe onrcanue
JTUTEPaTypbl | AIEKTPOHHON
dbopme
Maxkapos, E. I. Mathcad - OpICTpBIif cTapT: MpakTHYECKOE TOcoOue :
DJIEKTPOHHO- .
UG Ot HAS yuebHoe nocobue / E. I. Makapos. — Cankr-IletepOypr : BI'TY
OcHoOBHas "Boenmex" um. JI.®. Ycrunona, 2020. — 62 c. — Tekcer :
1 cucTreMa .
uTepaTypa I— QIIeKTPOHHBIN // JlaHb : anekTpoHHO-0nbanoTedHas cuctema. — URL:
Mo https://e.lanbook.com/book/172223 (narta obpamenus: 07.01.2022). —
Pexxum ocTyma: i aBTOPU3. MOIb30BaTENCH.
S EKTPOHHO- Tommuwid, b. E. [Ipumenenne Mathcad B MmexaHuke : yaeOHO-
6I/I6JII/II())T6‘{H8.${ MeTtoanaeckoe nocooue / b. E. Tormuwmit. — Kanuaunarpan : BIAP®,
b JlononHUTEIEHAS cHCTeMa 2020. — 91 c¢. — Texkcr : anekTpoHHbIH // JIaHb : 3EKTPOHHO-
uTeparypa o6ubnuoreunas cuctema. — URL: https://e.lanbook.com/book/160069
M3aTeILCTBA
Mo (mara oopamenus: 07.01.2022). — Pexum gocTyma: 1y aBTOPHU3.
10JIb30BATEIICH.
NEKTPOHHO- Benbsmucos, [1. A. luddepenunansusie ypaBHenus B Mathcad : .
e yaeonoe mocodwue / I1. A. Benemucos, C. B. KupeeB. — YbsSHOBCK :
JlonotHUTE TEHAS Yal'TV, 2016. — 109 ¢c. — ISBN 978-5-9795-1578-6. — Tekcr :
3 cucTtema .
uTepaTrypa narenncrpa | CKTPORHEIA // Jlanb : aneKTpoHHO-O0nONMMoTeyHas cucrema. — URL:
ﬂaIIl-IB https://e.lanbook.com/book/165059 (nata obpamenus: 07.01.2022). —
Pexxum goctyna: it aBTOpU3. MOJIb30BATEIICH.
Jloes, B. C. CoopHUK 3a1aHMil IO TEOPETHUECKON MEXaHUKE Ha Oa3e
OnextponHo- [MATHCAD : yue6Hoe mocobue / B. C. [loes, @. A. JlopoHuH. —
oubnuoreunas |Cankr-IletepOypr : Jlanp, 2021. — 592 ¢. — ISBN 978-5-8114-0821-
OcHOBHas N
4 TeDATYDA cucreMa 4. — Tekct : anekTpoHHbIH // JIaHb : 2IEeKTPOHHO-OMOTHOTEHAS
patyp n3natenbcTBa |cucteMa. — URL: https://e.lanbook.com/book/167739 (nata
Jlanb obpamienusi: 07.01.2022). — Pexxum noctyna: Juis aBTOpU3.
[10JIb30BATEIICH.
Tuxomuposa, JI. B. ABromaru3anys MareMaTu4eCKUX pacueToB B
OnexkrponHo- |cucteme MathCAD : yueGHOoe nocobue / JI. B. Tuxomupona. —
o6ubnuoreynas [Komcomonbsck-Ha-Amype : KHAT'Y, 2018. — 92 ¢. — ISBN 978-5-
OcHoOBHas N
5 TeDATYDA cucTtema 7765-1346-6. — TekcT : neKTPOHHBIH // JIaHb : ANMEKTPOHHO-
patyp u3narenscTBa [Onbmuoreunas cucrema. — URL: https://e.lanbook.com/book/151715
Jla"b (mata obpamenus: 07.01.2022). — Pexxum qoctyna: amst aBTOPH3.
[10JIb30BATEIICH.
Conpotuiienne MarepruasioB. KOHTpobHBIE 3a0aHUs ISl pACUETHO-
Mertoauueckue .
OneKkTpoHHBIH |[rpadudeckux padot [Texer] Y. 1 : yued. mocodue a1t MalTuHOCTPOUT.
[10COOMS IUIS N
6 . [KaTayor Hanpasienuii / A. B. [loubkun u np.; FOx.-Ypan. roc. yu-1, Kag. TexH.
CaMOCTOSITEILHOM
a6OTHI CTyZICHTa HOVYpl'Y Mmexanuka ; OYpl'Y
P http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000563493
7 Metoauueckue [DnekTpoHHbI |[ConpoTHBIIeHHE MaTepruaioB. KOHTpOIbHbIE 3a0aHUs ISl pACUETHO-
moCcoOust IJist KaTaJor rpadgudeckux pabot [AnexTponnsii pecype] Y. 2 : yuebd. mocobue mis




CaMOCTOSTENBHOMN
PabOTHI CTy/IEHTA

0Vpl'Y

MaIIMHOCTPOUT. HanpasieHuit / A. B. Tlonskun u ap.; FOx.-Ypain. roc.
yvH-T, Kad. Teopet. mexanuka ; IOYpl'Y
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000570703

Pacu€Thl Ha MMPOYHOCTD IPHU PACTAKCHUN U CIKATHU B IPOTPAMMHBIX

gggﬁﬁ:ﬁ;ﬂ npoayktax MathCAD, SCAD : yaeOHO-MeTOaMIECKOE TTOcOOue /
] JlononHuTenbHas CHCTEMa cocraButenb B. A. JKunkun. — Yensabunck : UAU FOVYpI'AY, 2009. —
uTeparypa - 104 c. — Texkcrt : snexTpoHHBIN // JIaHb : AIIeKTPOHHO-OMOIHOTEYHAS
Mo cuctema. — URL: https://e.lanbook.com/book/9657 (nata obpamieHus:
07.01.2022). — Pexxum mocTyna: i aBTOpH3. TIOJIB30BaTENCH.
PacdeT craTueckn HEONPEASTUMBIX YIIPYTHX CHCTEM METOZIOM CHII B
OneKkTpoHHO- [mporpamMMHbIX npoaykrax SCAD u MathCAD : yue6HO-MeToaMUECKOE
6ubnuoreyHas [mocodbue / cocraButensb B. A. XKunkun. — YensiOunck : UAU
9 fgfg;ﬁmznbflaﬂ cucrema HOVYpI'AY, 2008. — 49 c. — Tekcr : 3nexTpoHHbIH // JIaHb :
yp W3JaTeIbCTBA  [3IEKTPOHHO-OMOIoTeuHas cuctema. — URL:
JlaHb https://e.lanbook.com/book/9641 (nara o6pamenus: 07.01.2022). —
PesxuM gocTyma: 1y1sl aBTOPH3. MOJB30BATENCH.
Omnpenenenne NepeMeneHlii B yIIPYTuX CUCTEMAax B MPOrPaMMHBIX
OnekrponHo- [mpoaykTax MathCAD, SCAD u MSC.Patran-Nastran-2005 : yueOHo-
OoubnuoreuHas (MeToanyeckoe nocobue / cocrasurens B. A. Kunkua. — YensOuHCK :
IOfIfI)THe(;J;?HTZHLHaﬂ cucrtema NAW IOYpI'AY, 2008. — 66 c. — Tekcr : anexTpoHHbIH // JlaHb :
yp W37aTeIbCTBA  [3JIEKTPOHHO-OMOIoTeuHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/9645 (nara obpamenus: 07.01.2022). —
PesxuM gocTyma: 171sl aBTOPH3. MOJB30BATENCH.
Boponos, C. A. Pacuer Ha IPOYHOCTH U KECTKOCTh TEPKHEBBIX CUCTEM
pu U3ruode ¢ ucronb3oBanneM Mathcad: meTon. ykazaHus k
BBITTOJIHEHHUIO JOMAIIHUX 33aJ]aHui 0 Kypcam «ConpoTHBIIEHHE
DJIEKTPOHHO- .
UG oTeHas [MATEPHATIOBY 1 [IpuknanHas MexaHukay : y4eOHO-METOIUYECKOe
1 JlononHuTeIbHAS cHCTeMa rmocobue : B 2 yactsax / C. A. Boponos, A. A. Illupmios, C. B. SIpeckko
nuTeparypa ; mon pexpakuueit B. I. JlemkoBueBa. — Mocksa : MI'TY um. H.O.
W3/1aTeNIbCTBA
Mo baymana, [0. r.]. — Yacts 1 — 2011. — 39 ¢. — Texkcr :

QIIEKTPOHHBIH // JlaHb : anmekTpoHHO-O0nbmnoTeunas cucrema. — URL:
https://e.lanbook.com/book/58503 (mara obpamenwus: 07.01.2022). —
Pexxum goctyna: Jyisi aBTOpU3. MOJIb30BATEIICH.

9. UndopManiuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble IPU OCYLeCTBICHUH
00pa3oBaTeJIbLHOIO Mpouecca

[TepedyeHp HCIIOIB3YEMOTO IIPOTPAMMHOTO 00ECIICUCHHUS:

Nk W=

Microsoft-Office(6eccpouno)
PTC-MathCAD(6eccpouno)
Dassault Systemes-SolidWorks Education Edition 500 CAMPUS(6eccpouHo)

Math Works-MATLAB, Simulink R2014b(6eccpouno)
PCK Texnonorun-Cucrema "llepconanbubiil BupTyanbHbii kommnbioTep' (IIBK)

(MS Windows, MS Office, otkpsitoe I10)(6eccpouno)

ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,

CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepedenp UCTIONB3yeMbIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her




10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIINHBI

No OcHoBHOEe 000pyI0BaHKE, CTEH/IbI, MAKEThI, KOMITbIOTEPHAS] TEXHHKA,
Bup 3anstuit a I_l MPeyCTaHOBICHHOE IPOTpaMMHOE 00eCTIedeHIEe, UCTIONb3yeMOe s
YA pPa3IMYHBIX BUJIOB 3aHITUN

336
@)

Jlexuun Kommbrorep, IpoexkTop, SIKpaH.

KommbrorepHsiit kinace — 12 mt. Kommnsiorepst Intel Pentium Core 15, 8 I'6
03V, 512 M6 HDD, monutop Acer 20", ki1aBuaTypa, Mblllib,
npenycranoBienHoe auneH3nonHoe [10 Solidworks, Ansys, MathCAD

[Ipaktnueckune (334
3aHATHUS U CEMUHAPHI|(2)




