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2026 .
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3aB. kadenpoit

BusupoBanue PII/] niis ncnoJiHeHHsI B 04epeiHOM Y4eOHOM roay

IIpencematens YMC
2027 1.

PaGouas nporpamma nepecMoTpeHa, 00CyXkIeHa U 0100peHa IS
ucnojHenust B 2027-2028 yueOHOM roay Ha 3aceqaHuu Kadeapsl

[IpotokomoT 2027 . Ne
3aB. kadenpoit
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BusupoBanue PII/I niist ncnoJiHeHusI B 04epeiHOM y4eOHOM roay

IIpencenarens YMC
2029 1.

Pabouas nporpamma repecMoTpeHa, 00CykIeHa U 0100peHa ISt
ucnojHenus B 2029-2030 yuebHoOM roay Ha 3aceqaHuu Kadeaps

IIpotokonmor 2029 . Ne
3aB. kadenpoit



1. HIEJIX OCBOEHUSA JUCIHUIIJIMHbBI

1.1 ]_IGJ'H) JUCIUITIAHBIL «Kommacy - obecneunth 6y)1yHII/IM crenyaiaucTaM 3HaHUEC O6HII/IX MCETOAOB aBTOMATHU3alluUu IMMIPOCKTHO-

KOHCTPYKTOPCKHX PadoT B pa3IMUHBIX OTpacisiX AesTeapbHocTH. Llenbio n3yuenus «MathCADy mpeacTaBisiroTcst
CJICYIONIMMH TIOJIOKEHUSIMA: TIPUBECTH puMeph! perreHns B MathCAD crangapTHBIX 33124 U, TIO BO3MOXKHOCTH,
OOBSCHHUTH NEHCTBUE HAHOOJIee BAKHBIX BCTPOSHHBIX alTOPUTMOB; TIPEJUIOKHITH HE COBCEM OUYEBUIHBIE MPUEMBI PEIICHHUS
aKTYaJIbHBIX 33]]a4 COBPEMEHHO BBIYHCIUTEIBHON HAYKH, aTh OOIIUPHYIO CIIPABOYHYIO HH(OPMAIIHIO, TOMOTAIOILYO
ObIcTpo U 3hdexTuBHO padorats B cpene MathCAD.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Hukn (paznen) OOIT: |BI.B.21B.01

2.1|TpeGoBanus K NpeABAPHUTE/ILHON OArOTOBKE 00y4Yal0Lerocs:

2.1.1|Ananuruyeckass MEXaHHKa

2.1.2|BapuaniuoHHOE UCUHCIIEHUE

2.1.3|BrIcmiast MaTeMaTHKa

2.1.4|MarepuasnoBeneHue

2.1.5|OCHOBBI aNrOPUTMU3ALUU Y IPOTrPaMMUPOBAHUS

2.1.6|ndopManiuoHHbIEe TEXHOJIOTUM H OCHOBBI MH(GOPMAIIMOHHOH 0€30I1aCHOCTH

2.1.7|cnionp30BaHue COBPEMEHHOTO IIPOrPaMMHOT0 KOMILIeKca mat lab

2.1.8|OCHOBBI KPUTHUECKOT'O MBIIUIEHUS

2.1.9]OCHOBBI TPEXMEPHOTO MOAEIUPOBAHUS U IPOTOTUNUPOBAHUS

2.1.10|Dusuka

2.1.11

Teoperuueckast MEXaHUKa

2.1.12|BBenenue B npoh)eCCHOHANBHYIO IESTEIBHOCTD

2.2 JII/IC[[I/IHJII/IHLI U MIPAKTUHKH, JJISI KOTOPBIX OCBOCHHE I[aHHOﬁ JUCHHUIIJIHHBI (MOZ[yJIH) HCOGXOHI/IMO Kak

npeamecTrBymoniee:

2.2.1

OHepaHI/IOHHLIG CHCTCMbI

2.2.2|OcHOBBI aBTOMAaTH3UPOBAHHOTO TIPOCKTUPOBAHUS

2.2.3|OcHOBBI TEOPUH ITACTHYHOCTH U MOJI3YYECTH

2.2.4|CoBpeMeHHBIE SI3BIKH IPOTPAMMHUPOBAHHS

2.2.5|TexHonornyeckas (pOSKTHO-TEXHOJIOTHYECKAsT) TIPAKTHKA

2.2.6|YucneHHbIe METO/IbI B IPUKIIATHOW MEXaHUKE

2.2.7|Mero KOHEYHBIX SJIEMEHTOB

2.2 .8|TInanrpoBaHue SKCIEPUMEHTA U METOJIbl 00Opa0OTKH JAHHBIX

2.2.9| TexHONOTHsI MAITUHOCTPOEHUS

2.2.10|9kcniepuMeHTaIbHAs MEXaHUKa 1e()OpPMUPYEMOT0O TBEPIOTO Tela

2.2.11|KoMnproTepHbIil HHKUHUPUHT

3. KOMIIETEHIIMH OBYYAIOIIET' OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA TUCHUIIJIMHBI

(MOJIYJIST)

IIK-2: I'oTOBHOCTBHIO BBINOJIHATH HAYYHO-HCCJICA0BATECIbCKHE paﬁOTLl B 00J1aCTH l'lpl/lK.]'laIlHOﬁ MEXaHUKHU C UCITIOJIBb30BAHUEM
COBPEMEHHBIX BLIMHCJIUTEJIbHbBIX METO10B, BLICOKOIIPOU3BOAUTECIbHBIX BHIYMHC/IUTECIbHBIX CUCTEM U HAYKOCMKHX

KOMIIBIOTECPHBIX TeXl—lO.]'IOl"Plﬁ, HIMPOKO pacnpoupauénuux B NPOMBIINIJICHHOCTH CUCTEM MHPOBOI0 YPOBHSA U
IKCIICPUMEHTAJBHOI'0 06opyuonaﬂuﬂ AJIS1 TPOBEICHUA MEXaHUYCCKHUX MCIbITAHUIH

3HaTh:

VYpoBeHb |  |OCHOBHBIE HANPaBJICHUS U CHIEUU(HKY BHIIOTHEHUS PACIETHO-IKCIIEPUMEHTAIBHBIX paboT ¢ UCIIOIB30BAHUEM

COBPEMEHHBIX BBIUHCIUTEIbHBIX METOJIOB, BBICOKOIIPOU3BOJUTEIbHBIX BHIYUCIUTENBHBIX CUCTEM U HAYKOEMKHX
KOMITBIOTEPHBIX TEXHOJIOTHH B 00JaCTH NPUKIATHONH MEXaHUKH.

YmMmeTh:

VYpoBeHb |  |BEIOTHATE PACUETHO-IKCIIEPUMEHTAIBHBIE PAOOTHI B 00IaCTH MPUKIAIHOW MEXaHUKH C UCTIOIh30BAHUEM

COBPEMEHHBIX BBIYMCIUTCIBHBIX METOO0B, BBICOKOIIPOU3BOANUTCIBHBIX BEIYUCIIUTCIIBHBIX CUCTEM U HAYKOCMKHUX
KOMITBIOTECPHBIX TEXHOJIOTHH

Baagern:

VYpoBeHs |  |MeTO#AMHU IPOBEACHNUS PACUETHO-IKCIIEPUMEHTANBHBIX pabOT B 00JIaCTH MPUKITAAHOW MEXaHUKHU C UCIIOIb30BaHUEM

COBPEMEHHBIX BBIYHCIIUTEIBHBIX METOA0B, BBICOKOITPON3BOAUTEIBHBIX BEIYUCIIUTCIBHBIX CUCTEM U HAYKOCMKUX
KOMIBIOTECPHBIX TEXHOJIOTHH




B pe3yabrare 0cBOEHHS TUCHUILIMHBI 00yYAIOLIHIACS 10JKEH

3.1

3HaTh:

3.1.1

MOATIPOTPAMMBI YHCIICHHOH 00pabOTKH pe3yIbTaTOB SKCIIepuMeHTa, Heronb3oBanne MathCAD miist oThICKaHUS KOpHEH
ypaBHEHUH, OJIMHOMOB U CHCTEM JIMHEHHBIX (HeIMHEHHBIX) ypaBHEHHUIT;IpaBria rparaeckoro o(hopMICHHUS Pe3yJIbTaToOB
pacdeTa rojeif HanpspKeHui neopMariii 1 CMEIeHHH B BUIE INIOCKUX U MPOCTPAHCTBEHHBIX IIOBACPXHOCTEH; OCHOBEI
COBPEMEHHBIX SI3BIKOB IIPOTPaMMHPOBAHHS; OOIIME METOBI ABTOMATH3AINH ITPOEKTHO-KOHCTPYKTOPCKHUX PaboT.

3.2

YMmeTh:

3.21

cocTtapyATh B Hotamusax MathCAD anropuTMel pacd4eTHBIX (GOpPMYIT pelIeHuH 3a1a4 TEOPHH YIIPYTOCTH U MOJI3YYECTH,
MaT()U3HKH; IPAMEHSTh Pa3INYHbIC TAKETH! MPUKIIATHBIX TIPOTPaMM B 00JIaCTH IPHUKIIATHON MEXaHUKH

33

Baagern:

3.3.1

peUICHUS CUCTEM ypaBHeHHﬁ, MMPUMCHCHUA METOAOB OTBICKaHUA KOpHeﬁ criocobamu XOpAd, KaCaTCJIbHbIX U 6I/ICCCKHHI>‘I;
paSpaﬁaTLIBaTL OPUTMHAJIBHBIC IMAKEThI MPUKIIAJHBIX IPOTrPpaMM U MMPOBOJAUTD PACUCTHI JJIA CIICHUAIN3UPOBAHHBIX 3a/1a4
HpHKJ'IaZ[HOfI MCXaHUKH.

4. CTPYKTYPA U COJIEPKAHME JUCLUIIJIMHBI (MOLY.JIsT)

Kon
SAHATUSA

HanMeHoBaHue pa3iesioB u

TeM /BUI 3audaATus/

Cemectp /
Kvnc

Yacos

Komneren-
U

Jlutepatypa

Hnte
DAKT.

Ip.
IOAT.

IIpnmeyanue

Paznen 1. MathCAD

1.1

ITanenu nHCTpYMEHTOB; OCHOBBI
BerunciieHuii B. MathCAD. Beog
U peJakTUpoBaHus GOpMyII.
I'paduku. Otnanka u
KOMMEHTHPOBAHUS IIPO-TPAMM.
VYnpasneHusamu daitnamu
JIOKyMEHTOB. /JIex/

JI1.1J11.3
JI1.2J12.3 J12.2
JI12.1

Jleknms-
KOHCYJIbTaIHs

1.2

Paznoxxenue, o0beTUHEHHE,
YIPOIIEHHE, BHI-UUCIICHHE
K03 GHULUEHTOB TOJUHOMA,
M0JICTa-HOBKA NMEPEMEHHOM,
BBIYMCIICHUS TIPEIETIOB,
CHMBOJIbHBIC U SIBHbIE
BeIyncieHus /Jlex/

1.3

AHaNUTHYECKOE U YHCICHHOE
nuddepeHIpo-BaHueE.
IIpousBosiHbIE BBICIINX
nopsiakoB. YacTHbie
npou3BoiHbIe. Paznoxenne
¢ynkuunu B psn Teidiopa.
Oneparopsl quddepeHupopa-
HUS U pas3nioxeHus B psif. /Jlex/

14

OnpezaencHHbIe U
HEONPE/IeICHHbIE HHTETPAJIbL.
Oneparopbl UHTETPUPOBAHUSI.
CHMBOJIBHOE U YHCJIEHHOE
uHTerprupoBanue. MHTErpansl
Ne-peMEHHBIMH U
0ECKOHEUHBIMH TpeeIaMu.
Kparnbie narerpansi. /JIex/

Mo3roBoii
ITYpM

1.5

AHanUTHUYECKOE U YUCIEHHOE
pemenne. OQHO U cucTEMa
ypaBHeHUA. BerancnureapHbIN
6sok Given/ Find. YpaBuenue ¢
OJTHAM HEM3BECTHBIM: (DyHKIIUS
root. Kopau monmHoOMa: GyHKIMS
pol-troons. Jlokanu3anus
KopHe#. YncieHHbIe Me-TOIbI
CEKYIIUX — root, rpaIuCHTHBIE
metoel- Find, meTos
MIPOJIOIDKEHUS 110 TIApaMeTpy.
/JTex/




1.6

MarpuyHsle oIepaLyu:
TPAHCIIOHUPOBAHUE, CIOKEHUE,
BBIUUTaHUE, YMHOKEHHE.
Bexkropnas anredpa: Moxyib
BEKTOPA, CKAJIIPHOE U BEK-TOPHOE
IIPOU3BEICHUS]; BBIYUCICHUE
oIpeeau-TeNel, paHr MaTPHLIbL,
BCIIOMOTaTeNbHbIe (yHK-ITHN:
reHepalys MaTpull, pa3OueHNs,
CJIUSIHUE U COPTUPOBKA MATPULIL.

/Jlex/

1.7

BrraucnurensHbIi 0ok Given/
Find. ®ynxmms -1 solve.
IIpon3BONIBEHEIE CHCTEMBI
ypaBHeHui. [lepeonpeneneHubie 1
HEJI0OMPEIeIEHHBIC CH-CTEMBI.
CoOCTBEHHBIE BEKTOPBI U
COOCTBEHHBIC 3HAUCHHUS MaTPHIL.

/JTex/

1.8

JIuneiHast THTEPIOIALMSL.
KyOuueckas u nosm-HoMHuaNbHbIE
HMHTEPHOJSIMU. MHOTOMEpHast
unTepnosAnus. Perpeccus.
JIuHeliHas1, MoJIMHO-MHUaIbHAs
JpyTHe TUIBI perpeccuil. /Jlex/

1.9

Cosznanue rpadukoB. JBymepHbie
rpaduKu: 1BYX BEKTOPOB, BEKTOPA
Y paH)KMPOBAHHOM NEPEMEHHOM;
rpaduk GYHKIMH, TOJISIPHBINR
rpa¢uk. dopmarupoBaHue oceii,
TPAacCCUPOBKA U YBEIUUYEHUS
rpa¢ukoB. MI3mMeHenus pazmepa u
nosioxenus rpadukoB. Cosznanue
TPEXMEPHBIX TPaPUKOB.
dopMaTupoBaHUE TPEXMEPHBIX
rpa¢ukos. /Jlex/

Ocuosusle cBeaenns o MathCAD.
Otnagka 1 KOMMEHTUPOBAHUS
NporpaMM. Y IpaBICHUSIMU
(aiinamu noxymenros. /T1p/

Paznoxxenne, o0beIMHEHNE,
YIPOILEHNE, BBI-YUCICHUE

KO3 PHUIMEHTOB MMOJIMHOMA,
M0/ICTa-HOBKA IEPEMEHHOM,
BBIUHUCIICHHS TIPENIENIOB,
CHMBOJIbHBIC U SIBHBIE BBIYHCICHUS
Mp/

AHaJIUTUYECKOE U YUCIEHHOE
nuddepeHIpo-BaHue.
[Ipon3BoaHBIE BEICIIUX ITOPSIIKOB.
YacTHble MPOU3BOIHBIE.
Paznoxxenne GyHKIMN B s
Tetinopa. OnepaTopst

T epeHIpo- BaHUS U
pasnoxenwus B psa. /TIp/




1.13

OnpeneneHHbie U
HEOTPE/ICIICHHBIC HHTETPAJIBL.
OmnepaTopbl HHTETPUPOBAHHS.
CHMBOJIFHOE U YHCIICHHOE
UHTErpupoBanHue. MHTerpasl ¢
NIe-PEeMEHHBIMHU U OECKOHEYHBIMH
npeaenamu. KpaTHble HHTETpAabI.
Mp/

1.14

AHaIUTUYECKOE U YHUCIIEHHOE
pemenue. OiHO U cucremMa
ypaBHEHUN. BerancnureabHbIN
610k Given/ Find. YpaBHeHue ¢
OJTHAM HEHM3BECT-HBIM: (DYHKIIHS
root. Kopau nonuHOMa: GpyHK-IUS
poltroons. Jlokanu3aims KOpHEH.
UucieH-Hble METO/IbI CEKYIIUX —
root, rpagueHTHBIe Me-ToIbI- Find,
METOJ IPOAOJDKEHHUS 110
napamet-py. /I1p/

TBopueckoe
3aJ]aHue

MarpuuHble onepanun:
TPaHCIIOHUPOBAHHE, CIIOKCHHE,
BBIYUTAHHE, YMHOKCHHE.
BexropHas anreGpa: MoyIb
BEKTOpA, CKAJSAPHOE U BEK-TOPHOE
[POM3BEICHNMS; BEIYUCIICHHE
ONpe/eNu-Telei, paHT MaTPHIIBL,
BCIIOMOTaTENIbHBIC (yHKIIUN:
reHepalys MaTpull, pa3oueHusI,
CIIH-SIHAE ¥ COPTHPOBKA MATPHIL.
Mp/

PaGoTa B MaJIbIX
rpymmax

1.16

Boruucnurensusiii 6ok Given/
Find. ®ynxkuus —I solve.
IIpou3BosIbHBIE CUCTEMBI
ypaBHeHuil. [lepeonpeneneHubie u
HEIO0OIPeAeNEHHbIE CH-CTEMBI.
CoOcCTBEHHBIC BEKTOPHI U
COOCTBEHHBIE 3HAUCHHUS MaTPHLL.
Mp/

JluneiHast UHTEPIOALMSL.
KyOuueckas 1 nonu-HOMHAJIbHBIE
HHTEpHoSIIUY. MHOrOMepHast
unTepnossys. Perpeccust.
JIuHeliHas1, moJIM-HOMHUAIbHAS
npyrue tunbl perpeccuit. /Tlp/

Cosznanue rpadukoB. JIBymepHbie
rpaduKu: IBYX BEKTOPOB, BEKTOPA
U PAHKAPOBAHHOW MTEPEMEHHOM;
rpaduk GYHKIUH, TOTSIPHBIH
rpa¢uk. dopmarupoBaHue oceid,
TPAacCCHPOBKA U YBEIHUCHHS
rpa¢ukoB. MI3MeHeHus pa3mepa u
nosioxkeHus rpadukos. Coznanue
TpEXMep-HbIX TPpa(UKOB.
dopmaTupoBaHHUE TPEXMEPHBIX
rpa¢uxkos. /TIp/

Cumnosuym

ITanenu uaCTpYMEHTOB; OCHOBBI
Beruncaennii B. MathCAD. Beox u
penakTupoBaHus Gop-MyJI.
I'paduku. Otnaaka u
KOMMEHTHPOBaHHS IPOTPaMM.
VYupasnernsaMu paitnamMmu JoKy-
MeHTOB. /Cp/




1.20

Paznoxenue, 00beMHEHNE,
YIIPOIIECHKE, BHIYKCIICHAE KOI(]-
(HIMEHTOB TIOJIMHOMA, [O/ICTa-
HOBKA [IEPEMEHHOM, BHIUUCIIC-HUS
TIPEJICJIOB, CUMBOJIBHBIC U SIBHBIC
Berumcienus /Cp/

1.21

AHaNIUTHYECKOE U YHCIICHHOE
muddepennuposanue. I[Ipowns-
BOJIHBIC BBICIIIHX IIOPSIJIKOB.
Yacrasble nponsBoaHbie. Pasio-
xeHue GyHKnuH B psia Teitnopa.
Omneparopsl aud GpepeHIpoBa-
HUSI ¥ pa3noxenust B psia. /Cp/

1.22

OnpezeneHHbIe ¥ HEOLPELTICH-
Hble uHTerpaisl.  Oreparopbt
uHTerpupoBanus. CHMBOIBHOE U
YHCIICHHOE HHTETPHPOBAHKE.
WHTerpalsl ¢ HepeMEHHBIMA U
OECKOHEYHBIMH TIpe/IeTIaMu.
Kparasle narerpaist. /Cp/

1.23

AHaNUTHUYECKOE U YHCIIEHHOE
pemenue. OiHO U cucremMa
ypaBHEHUH. BerancnureabHbIN
610k Given/ Find. YpaBuenue ¢
OJIHMM HEHM3BECTHBIM: (YHKIHS
root. KopHau nonuHoma: ¢yHK-1ust
poltroons. Jlokanu3zauus KopHeH.
UucneHHbIE METO/IbI Ce-KYIIUX —
root, rpaieHTHBIC MeTOIbI- Find,
METOJI ITPOI0JI-KEHHS IO
napamerpy. /Cp/

1.24

Marpuunsie onepanum: TpaHc-
HOHMPOBAHNUE, CIOKEHHUE, BHIUH-
TaHue, yMHOKeHHe. BexropHas
anreOpa: MOIyJb BEKTOpA, CKa-
JISIPHOE U BEKTOPHOE IPOU3BE-
JICHUSI; BEIYKMCIICHUE OIpeieu-
TeJel, paHr MaTpuUIbl, BCIIOMO-
rarelbHble QYHKIMHU: TeHepanus
MaTpHLl, pa3OHeHus, CIUsIHIE U
coprupoBka Marpuil. /Cp/

1.25

Brruucnurensusiii 6ok Given/
Find. ®ynxkuus —I solve. TIpo-
M3BOJILHBIE CHCTEMBI YpaBHE-HUI.
Ilepeonpenenennsie u
HeooNpeeTEHHbIE CHCTEMBI.
CoOcTBeHHBIE BEKTOPBI M CO0-
CTBCHHBIC 3HaueHus MaTpull. /Cp/

1.26

Jluneitnas natepmomsimus. Ky-
Ondeckasi U MOJTMHOMHUAJIBHBIE
HHTEpOSIIUA. MHOTOMEpHast
uaTepnossys. Perpeccust. Jlu-
HelHasl, TOJMHOMHAJIbHAS IpY- THE
Tunbl perpeccuii. /Cp/

1.27

Cosnanue rpadukoB. J[Bymep- Hble
rpaduKu: IBYX BEKTOPOB, BEKTOPA
W PAHKAPOBAHHOM I1e- pEMEHHO;
rpaduk GYHKIUH, TOTSIPHBIH
rpa¢uk. dopmaru- poBaHHe OceH,
TPacCHPOBKA U YBEITHUCHHS
rpa¢ukoB. M3me- HeHMs pa3Mepa u
nosoxeHus1 rpadukos. Co3anne
TpexMep- HbIX TPadhHKOB.
dopmaTnpoBa- HUE TPEXMEPHBIX
rpaduxos. /Cp/

1,8




1.28  |Koncynsrammu /KpTO/ 5 0,2

1.29  |[IloxmroroBka k 3auery /3a4uét/ 5 36

Pa3nen 2. Kommnac

2.1 OO1Me CBeICHHS U BO3MOXKHOCTH 5 2 JI1.5 J11.4J12.4 Jlexmms-
penakropa Kommnac-I'paduxk. /JTex/ KOHCYJIbTaIHs
2.2 OO01me CBeJCHUS U BO3MOXXHOCTH 5 4
penakropa Kommnac-I"paduk. /TIp/
2.3 OO0uue cBeieHHs 1 BO3MOXKHOCTH 5 2
penakropa Kommac-I"paduk. /Cp/
24 IIpuemsl paboThI ¢ JOKyMEHTaMHU. 5 4
/Mp/
2.5 IIprembl paboThI C JOKYMEHTaMH. 5 4 CumMnosuym
/JTex/
2.6 IIpuemsl paboThl ¢ JOKyMEHTaMHU. 5 2
/Cp/
2.7 IIprembl paboThI C JOKYMEHTaMH. 5 4
Mp/
2.8 IIpuemsl paboThl ¢ JOKyMEHTaMHU. 5 2
/Cp/
2.9 ITpuemsl paboThI ¢ JOKyMEHTaMH. 5 4
Mp/
2.10 Co3znaHue CI0XXHBIX OOBEKTOB. 5 4
Mp/
2.11 Co3znaHue CI0XKHBIX OOBEKTOB. 5 4
/Jex/
2.12 Co3zaHue CI0XKHBIX OOBEKTOB. 5 2
/Cp/
2.13 OCHOBHBIE IPHEMBI 5 4
penaxktupoBanus. /TIp/
2.14 OCHOBHBIE IPHEMBI 5 2
penaktupoBanus. /Cp/
2.15 OCHOBHBIE IPHEMBI 5 2
penaxktupoBanus. /Jlex/
2.16 BBOJ TEKCTa U TEXHOJIOTHYECKUX 5 4
o6o3Hauenuid. /TIp/
2.17 BBoa TekcTa ¥ TEXHOTOTHUECKUX 5 2
00o03HaueHuu. /Cp/
2.18 Hcnonw3oBanue 6MOINOTEK 5 4 TBopueckoe
cucremsl. /IIp/ 3aJlaHKe
2.19 Hcnonw3oBanue 6MOINOTEK 5 4
cucteMsl. /JIex/
2.20 Hcnonb3oBanue 6MOINOTEK 5 2
cucremsl. /Cp/
2.21 Cosznanue cOOPOYHOTO YepTexka. 5 4 Pa6ora B Mabix
Mp/ rpymnmax
2.22 Cosznanue cOOPOYHOTO YepTexka. 5 2
/Jex/
2.23 Co3znanue cOOPOYHOTO YepTexka. 5 4
/Cp/
2.24  |Koncynpraiuu /KpOk/ 5 0,3
2.25 IToaroroBka K sK3amMeHy 5 35,7
/Ox3amen/

S. ®OHJI OHEHOYHBIX CPEICTB

5.1. KoHTpoJibHBIE BONPOCHI U 32 JaHUSA

Pacuerno-npoexrupoBounsie 3aganus (PI'3 -) o [1, 2.]:
Paznen 1. MathCAD
- BBIMIOJTHEHHE pacuyeTHo-rpadudeckoro 3ananus (PI'3 Nel) mo teme (1.3).




- BBIIIOJIHEHHE pacuyeTHo-rpadudeckoro 3ananus (PI'3 Ne2) o teme (1.6).
--BBINIOJIHEHHE pacueTHO-rpaduaeckoro 3axanus (PI'3 Ne3) o teme (1.9).
7. TemaTnka KOHTPOJBHBIX PaboT

3AJJAHUE HA KOHTPOJIbHVYIO PABOTY
CryneHTy HeOOXOAMMO BHIIIOTHHUTE OJHY KOHTPOIBHYIO paboTy, COCTOSIIYIO U3 IISITH 331a4. B paboTy JOIDKHEI OBITH BKITIOYEHEI TE U3
IPUBEICHHBIX HIDKE 3a]1ad, IIOCIeAH MI(pa HoMepa KOTOPBIX COBIAAAET ¢ IoclieHell udpoii yaeOHOTO mHdpa cTyAeHTa.

1-10. HaiiTu MeTOoOM UTEpanuil 1eHCTBUTENbHBIE KOPHU ypaB HEHUS

ax2 + bx + ¢=0 ¢ IATBI0 BEepPHBIMHU 3HAKAMH.
3amauy 1 — 10 HeoOX0qMMO peInTh aHaTUTHYeCKH U B cucteme MathCAD.

Bapuant
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11-20. Beruucnurs o ¢popmyse CUMIICOHA TIPUOIMKEHHOE 3HAUEHHE OTpeiesieHHoro uurerpana st n=10. 3amauy 11-20 pemursb
aHanuTHdecku U B cucteme MathCAD.

11. a=-2,b=8.
12. a=2,b=12.
13. a=-3,b="7.

14. a=0,b=10.




15. a=-1,b=09.
16. a=2,b=12.
17. a=1,b=11.
18. a=-3,b=7
19. a=-2,b=8
20. a=-2,b=8

E)

21 - 30. Haiitu pemenne mudhepeHIransHoro ypaBHEeHHS  C 33JaHHBIM HaYaJIbHBIM YCIIOBHEM
n B cucreme MathCAD.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

JlaHHYI0 337124y PeLIHTh ABYMS CIIOCOOAMH:

a) B BUJIC IIATH OTIIMYHBIX OT HYJIS WICHOB PA3JIOKEHHS B CTCIICHHOM PsJt;

6) metonom Pynre-Kyrra ¢ marom h=0,1 Ha otpe3ske [0; 0,5] ¢ Tounoctsio 10-5.
CpaBHUTB NOJTy4YCHHEIE PE3yJIBTATHI.

Kommac

KonTponbHble 3a1anus npuBesieHb! B padore [1, 2] 1 mpuMepbl COOPOUYHBIX YePTEKEH:
. Co3anue Bcex TUMOB rpadu4ecKux MPUMHUTHBOB.

. Co3ltaHne THUIOBOTO YepTeXka IUIACTUHBL.

. Co3llaHue TUMOBOTO YepTerka BaJa.

. Co3llaHye THMOBOTO YepTeXka LIMIMHAPUIECKOro 3y0uaToro Koueca.

. Co3iaHye TUMOBOTO YepTexka KOHHIECKOro 3y04aToro kKosueca.

. Co3liaHue THIOBOTO YepTexka YepBsKa.

. Co3iaHne THUMOBOTO YepTexka YePBsIYHOTO Kojeca.

. Co3iaHye TUMOBOTO YepTerka JeTall BUJIKA.

. Co3aHue THIIOBOTO COOPOYHOTO YepTeXa MPUBO/IA.

10. Co3naHue THIIOBOTO  COOPOYHOTO YepTexka y3ia.

11. Co3nanue TUIIOBOrO0 cOOPOYHOTO YepTeska LMIMHAPUIECKOTO PEIyKTOpa.
12. Co3panue TUMOBOTO COOPOYHOTO YepTerka KOHUIECKOTO PEAYyKTOpa.

13. Co3paHue TUIIOBOrO COOPOYHOTO YEePTEKa YEPBSIUHOTO PEAYKTOpa.

Nelie BEN e N0 I Y N S

J1J1s TeKyIIero KOHTPOJIs UCTIOIb3YKOTCSl — YCTHBIHM OMPOC U MPAKTUYECKUE PAOOTHI.
KoHTposbHbIE BONPOCH! VTSl TEKYIIEr0 U UTOTOBOTO KOHTPOJIS

. OcHOBHBIE KOMIIOHEHTHI cucTeMbl Kommac-3D V13.

. CTpyKTypa ¥ pexXUMBI CUCTEMbI MAILTMHOCTPOUTENBEHON KOH(UTYPALIIH.

. HaGop kHOIOK HHCTpYMEHTaIbHOM MaHe I «KoMIaKkTHas MaHelby.

. CTpyKTypa maHeian CBONCTB.

. MeTozp! yBeIM4YeHHsI 1 yMEHbIIEHHUS MacIuTaba u300paKeHUsL.

. CriocoObI ciBHra H300paKeHHUSI.

. CriocoObI 00ecrieueHrsl TOYHOCTH MMOCTPOCHHS 0OBEKTOB.

. YcraHOBKa HEOOXOIMMBIX TAPaMETPOB IITPUXOBKH 33aHHOM 00JIaCTH YepTerKa.
. CriocoObI pelakTHPOBaHUSI 00BEKTOB YEPTEKA.

. Crioco0bI BEIIETIEHUSI OOBEKTOB.

0NN AW~
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. BBo mepoxoBaTocTH Ha MOBEPXHOCTH JETAIH.

. BBog momyckoB 1 ocaiok Ha pa3Mepel.

. BBog momyckoB popMBI B pacmiosIOKeHUs MOBEPXHOCTEH Ha IETaIH.

. BBoj cTaHmapTHBIX eTalneit u CoeIMHeHNH U3 OMOJIMOTEKN Ha 3aJaHHOE MECTO YepTexka.
. BBoj TexHUUeCKHX TpeOOBaHMI Ha MOJIC YepTEeKa.

. 3anoTHeHNe OCHOBHBIX HAJIITUCEN Ha YepTexe.

. MeTo/ibl 3aIoJTHeHUS U CO3JIaHMS CTICITU(UKATINI.

e I U —
013N L bW

3anauay 21-30 pemiuTh aHATUTHYECKH

. Jmst gero cymectByer koMaHaa cumMmeTpusa? Kak MOXKHO MCIIONIB30BaTh 3Ty KOMaHAY 7S YIIPOIICHHUS YePUCHHS JeTaln?

5.2. TeMbl KypcoBbIX padoT (IPOEKTOB)

5.3. ®oHA OLIeHOYHBIX CPe/ICTB




CDOHH OLICHOYHBIX CPCACTB
MOHyJ'IBHO-pefITHHFOBaH CHUCTEMA OLICHUBAHNA

OneHka 1o 1ikane

ECTS Ouenka o 6ayutsHOH mikane OmeHKa 110 TpaauIHOHHOH MIKare

86-100 5 (ormm4HO)

80-85 4 (xopoio)

70-79 4 (xopomwio)

60-69 3 (YROBIETBOPHUTEIBLHO)

50-59 3 (ynoBiETBOPUTEIHHO)

FX 30-49 2 (HeynoBineTBOPUTENHHO) C BO3MOKHOCTBIO IIOBTOPHOW CIA4YM AUCUUILIHHBI

F 0-29 2 (HeymoBIETBOPHUTEIHHO) C 00s3aTENEHBIM TIOBTOPHEIM H3yYEHHEM JUCIHILTHHBI

OCHOBHBIE KPUTEPHU OLICHUBAHHUS:

«OTIMYHO» — BBICTABIIAETCS CTYACHTaM, KOTOPBIC ITOKAa3aIl Pa3HOCTOPOHHUE CHCTEMHBIC 3HAHHS IPOrPaMMHOTO MaTepHaa,
yMeHHe 0e3yIPEeYHO BHINOIHATE 33aHUs OIPEe/IeTICHHBIC IPOrpaMMOi 00y4eHHs, TIPOICMOHCTPHPOBAIN TBOPYECKHE CIIOCOOHOCTH.
«XO0pOIII0» — 3aCITy>KUBAIOT CTYACHTHI, KOTOPBIC TIOKA3aJIH MOJIHBIE 3HAHUS POTPaMMHOI0 MaTepHaia, yCIEIHO BBIIOTHIIN
3aJaHMs, TIPEYCMOTPEHHBIC Y4eOHOM MPOrpaMMOH, YCBOKIIH COACPKAaHUE OCHOBHOM JIUTEPATypBHI.

«Y IOBJICTBOPUTEIIEHO» — BBICTABIIIETCS CTYACHTaM, KOTOPBIC IIOKa3aJIH 3HAHHSI OCHOBHOTO y4eOHOr0 MaTepHana B o0beMe,
HEo0XO0JMMOM JUTS TaJIbHEeHIero o0y4eHns 1 Oy xyIiei paboThI 0 BEIOpaHHOW MpodeccHH, BHITTOIHIIIH 3aJaHus, IPETyCMOTPCHHEIC
yueOHOH IporpaMMoii, 03HAKOMIIIUCH C JIUTEPATYPOil.

«HeynoBeTBOpUTEIIEHO» — MOJIYyYalOT CTYICHTHI, KOTOPBIE MOKA3aJId MPOOEITEI B 3HAHUAX OCHOBHOTO Y4eOHO-ITPOrPaMMHOTO
MaTepHana, cJIeiald NPHHINIHAIBHBIC OIIMOKH B XOJI¢ BHITIOIHECHHS 3a1aHHH .

ITporpaMma oneHUBaHHS y4eOHON NIEATEIBHOCTH CTYACHTa

moQw»>

IpakTuyecKue 3aHATHS: OLICHUBATHCS CAMOCTOSTEIIBHOCTD TIPY BHITIOIHEHHU Pa0OTHI, AKTUBHOCTH PaOOTHI B ayAUTOPHH,
MPaBHIIEHOCTH BBITIOJTHEHHMS 33/IaHUH, YPOBCHB MOATOTOBKH K 3aHITHSM.

OTBET Ha «OTJIMYHO» olleHHBaeTcs oT 17 1o 20 Gasios;

OTBET Ha «XOpo1Io» oueHnBaeTcs ot 11 o 16 6annos;

OTBET Ha «YIOBJICTBOPUTEIBHOY» OLICHUBaeTcs OT 6 10 10 6aos;

OTBET Ha «HEYJIOBJICTBOPHUTEIBLHOY OlleHHuBaeTcsi oT 0 10 5 6ayuios.

CamocTosiTespHast paboTa: OLICHUBATHCS KAYECTBO BHIMOIHEHHOMN JOMaIHEH paboThl, [PAMOTHOCTh B O(OPMIICHHH, IPABUIIBHOCTh
BBITIOJTHCHHSI.

ITpoMexyTo4YHast aTTECTAIMS: BBIIOJHEHHE KOHTPOJIBHON PaOOThI Ha KOMITBIOTEPE

[PY OPOBEICHUH IPOMEKYTOUHOM aTTecTaluu

Ha «OTJIMYHO» OlleHuBaercs oT 17 yno 20 Oanos;

Ha «XOpoIoy orneHnBaercs oT 11 no 16 6amios;

Ha «yJIOBJICTBOPUTEIILHOY OlIeHUBaeTcs oT 6 110 10 Gaymios;

Ha «HEYJOBJIETBOPUTEIBHOY OlieHnBaeTcst ot 0 10 5 Oaios.

Takum 00pa3oM, MaKCUMaJIbHO BO3MOXKHAsSI CyMMa 0aJlIoB 3a BCE BUABI y4eOHOM ASsTEIbHOCTHU CTY/ICHTA 32 5 CeMECTp 10
qucuuiuinHe «Vcnonp30BaHue COBPEMEHHBIX MporpaMMHbIX komiuiekcoB MathCAD, Kommnacy (npakruke) cocrasisier 100 6amios.

Tab6muua 2.1 Tabnuna nepecyeTa MoJyYeHHOU CTYIGHTOM CyMMbI OAJUIOB 0 JUCHHUIUTUHE «JleTanu MaluH U OCHOBBI
KOHCTPYHMPOBaHHS» (NPAKTUKE) B OLICHKY (3K3aMEH):

85 - 100 GaymioB «OTIMYHO

70 - 84 OamioB «XOpPOIIOY»
60 - 69 0amnoB «yJOBICTBOPUTEIBHOY
0 - 59 0GannoB «HE yJOBIECTBOPUTEIHLHO»

5.4. IlepeueHb BU/I0B OLIEHOYHBIX CPEJICTB

6. YYEBHO-METO/UMYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHME JTUCIIUIIJIMHBI (MO YJIs)

6.1. Pexomenayemas Jutepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTOPBI, COCTaBUTEIHN 3ariaBue H3narenscTBO, TOI
JI1.1 |Moxposa H. B., Wuxenepusie pacuérsl B MathCAD. Jlaboparopssiii npakTukym: |Capatos: By3oBckoe
T'opneea E. JI., Atosin |YueGHoe mocoOue oOpazosanue 2018
C.B.
JI1.2 |Camoiinosa E. M., Hudposusanus B IpOSKTUPOBAHAH: YueOHOE Tocodne Capatos: Aii I[Tu Ap Menua
Bunorpanos M. B. 2019




ABTOpI)I, COCTaBUTECIIN

3arnaBue

U3 narenscTBO, TOL

J1.3

IInemunckas U. E.,
I'mroB A. H.,
baneprnnnosa E. P.,
Hyes C. 1.

WurtepakruBHbie cuctemsl Scilab, Matlab, Mathcad: Y4e6noe
mocooue

Kazanp: Kazanckuit
HaIlMOHAJIbHEIA
HCCIICJOBATCIIHLCKHM
TEXHOJIOTUYECKUI YHUBEPCUTET
2014

JI1.4

[Hanymos A.C., baraes
J.B.

Cucrema aBTOMaTU3MPOBAHHOIO poeKTUpoBaHus Kommac-
I'paduk: Hacts 1. Beenenue B Komnac.

Kospos 2009

JI1.5 |T'epacumoB A.A. Astomarusanus pabotsl B KOMITAC-I"padux. CII6.: BXB-Ilerepoypr 2010
6.1.2. /lono/tHUTE/ILHAS JIUTEPATYPa
ABTODBI, COCTABUTEIH 3arnaBue W3 narenscTBO, rox
JI2.1 |TI'ymepoB A. M., INaxer Mathcad. Teopus u npaktrka. Yacts II. Mathcad B 2013

XononHos B. A.

HUCCJIeIOBAHUN MaTeMaTUUSCKUX MOJICIEH XUMHKO-
TCXHOJIOTMYCCKUX IMPOLECCOB

J12.2

I'ymepos A. M.,
XomoaHos B. A.

ITaxer Mathcad. Teopus u npakruka. Hacts I. UnTerpupoBanHas

Martemarudeckas cucrema MathCad

2013

J12.3

Hyes C. 1., llleBuyx JI.
T.

Perrenvie 3amay nmpukinaaHon mateMatuku B cuctreMe MathCAD:

YuebHoe nocodue

Kazanp: Kasanckuit
HallMOHAJIbHBIA
HCCJICJOBATEIIHLCKHM
TEXHOJIOTHYECKUI YHUBEPCUTET
2012

J12.4

nox pen. B.B.Aceesa

ABTOMaTI/I?)aHI/Iﬂ pa3pa60T1<H KOHCprKTOpCKOﬁ JOKYMCHTAIUHU.

Yacrs 1.: YuebHoe mmocodue

HoBomockoBck.
HoBOMOCKOBCKHIT HHCTUTYT
PXTY um. JI.1. Menneneena
2001

6.2. [Tepeuens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH "MHTepHeT"

31

6.3. Ilepeuens nHPpOPMAIMOHHBIX H 00Pa30BATEILHBIX TEXHOJIOTH

6.3.1 KOMl'leTeHTHOCTHO-OpHEHTHPOBaH}[LIe oﬁpasonaTeanﬂe TEXHOJIOTUH

6.3.1.1

- KomnbrotepHsiii kiace kadeapsl MexaHuka.

6.3.1.2

- Microsoft Office, OS Windows XP.

6.3.13

- [Ipuknaaneie nporpammel Mathcad 11 u BbIme 1r000i1 Bepcum.

6.3.2 TlepeyeHb MHGOPMATUOHHBIX CIIPABOYHBIX CHCTEM M POrPAMMHOI0 00ecreyeH st

6.3.2.1

OcHoOBHas JuTEpaTypa

6.3.2.2

1. [Mopmner C.B., benenkosa 1.B. Uucnennsie metosl Ha 6a3e Mathcad. CI16.: BHV, 2005.

6.3.23

2. MupymoB Y.I'. YUucnennsie Merosl. - M.: [Ipoda, 2007.

6.3.2.4

PI'OTVIIC, 2002.

3. . AneiinukoB U.A. Tlpaktuueckoe ucnosnb3zoanue nakera MATHCAD nipu pemiennu 3aiau: YueOHoe nocodbue. — M.

6.3.2.5

4. Kupbsao JI.B. MATHCAD. 14- Cank-IlerepOypr..bBX-ITerepOypr.-2007.704c.

6.3.2.6

5. Typckuii 1., Typouna Y. Beruucnenuss B MATHCAD -12- Cank-IletepOypr.:CII6 -ITutep.-2006. 544 c.

6.3.2.7

JlononHuTenpHas aureparypa

6.3.2.8

1. Makapog E.T". - Umkenepubie pacuersl B MathCad. Yue6nsiit kypc. CIT6.: ITurep, 2005.

6.3.2.9

Kowmmnac

6.3.2.10

a) OCHOBHasl JINTEpaTypa:

6.3.2.11

1. JTaGopaTopHbIi MPAKTUKYM IO JUCHHUILTUHE «/ICroIb30BaHHE COBPEMEHHBIX MPOrpaMMHbIX KomiiekcoB KOMITAC-
I'PA®UK». bumxkek: KPCY, 2012. 39 c.

6.3.2.12

2. KypcoBoe npoekTHpoBaHKE MO JeTalsIM MalliH. MeToamdeckue yKa3aHus 1 IPUMEpPhl PacueToB MIPUBOAA
HCTIOTHUTENBHOTO MexaHm3Ma. Y.2. Pacuer MOAIIMITHUKOB U BAJIOB, BTOpast KOMIOHOBKA PEAYKTOPA, JOYCKH M OCAIKH,
MpoeKTUpoBaHue pexykropa u neraneit/Coct. B.B. Bopoukun. — bumikek: Mzn-so KPCY, 2008.

6.3.2.13

3. 'epacumoB A.A. Apromatuzanus paborsl B KOMITAC-T'paduk. — CII6. : BXB-ITerepOypr. 2010.- 608 c.

6.3.2.14

0) JIOTIOJIHUTEIIbHAS JIUTEPATypa:

6.3.2.15

4. lllanymos A.C., baraes /I.B. Cucrema apromaTusupoBaHHoro npoektupoBanus Kommnac-I'papuk: Yacts 1. Beenenue B
Kommnac. Kospos. 2009. 42 c.

6.3.2.16

5. ABTOMaTH3aIMs pa3padoTKH KOHCTPYKTOPCKO# nokyMeHTamuu. Yacts 1. YueOHOe mocobue/ mo pex. B.B.Aceea —
Hosomockosck. HoBomockosckuii uacturyt PXTY um. JI.U. Menneneesa. 2001. 82 c.




6.3.2.17

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHBI (MOAYJIS)

7.1|- KommsrorepHslit knace kadenpsr MexaHuka.

7.2|- Microsoft Office, OS Windows XP.

7.3|- puknaausie nporpammbl Mathcad 11 u Bbimie 11000# Bepcuu.

8. METOANYECKHE YKA3AHUSA JJIS1 OBYYAIOIIUXCS 110 OCBOEHUIO JUCIUITJIMHBI (MOAYJIST)




