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ITactiopT

(oHAQ O1]eHOYHBIX CPe/ICTB

YCUTTUM.

Tabnuia 1
Moty /b (pasgensi) dopmupyemble OueHouHbIE
- KOMTIIeTeHLIUU MaTepHaJbl KonnuectBo
WU UX YacTH Y CpejCTBa
Pabora cucrtemsr ¢ ¢aiina- | OITK-1 CriocobeH pematb
MU. BXogHOUM $3bIK CHCTe- | 3a/ilauu IpodeccuoHa/lbHON
Mbl MathCAD. Tumbl AaH- | JesiTe/lbHOCTU Ha OCHOBe
HbIX. BBOZI M peflakTUpOBa- | UCMIOIB30BaHUS TeOpeTHYe-
Hue. Hactpoiika MathCAD | ckux u
st pabotel.  OriepaTopsl | MPaKTUUECKUX OCHOB
cuctembl MathCAD. eCTeCTBeHHbIX U TeXHUue-
CKHX HayK, a TaKkxe TecToBble 3a/1aHNs 10
MaTeMaTUUeCcKoro arnrapa- [TpakTryeckoe )
Ta. 3ajjaHue
OIIK-2 CrocobeH TOHU-
MaTb TIPUHLUIBI  PabOThI
COBpeMeHHBIX WH(OopMaIU-
OHHBIX TeXHOJIOTMM W WC-
M0/Ib30BaTh WX JJIsi pelle-
HUS 3aja4 npodeccroHasb-
HOM J1esITeJIbHOCTH.
BekTopHble GyHKIMIH.
OyHKIMU 111 paboThl C
MaTpHULIaMHu.
[IByxMepHble Tpaduku B
JIeKapTOBOM CUCTeMe KO-
ITpakTriueckoe
opAuvHar. 2
[IByxMepHble Tpaduku B SAAAHIE
TOJIIPHOM CUCTEMe KOOp-
JIAHAT.
I'padviku B TpeXMepHOM
TIPOCTPAHCTBe.
B03MOKHOCTH ~ CUMBOJIb-
HOTO ripoiieccopa
MathCAD. Pemenuve an-
re6pa1/1quj<HX (n ppyrux) IpakTHUecKoe
yPaBHEHU U CUCTEM. 2
Pemenne  guddepeniu- Sapanme
aNbHBIX ypaBHEHUW U CH-
CTeM.
PaboTa c BHemHUMH daii- [IpakTrueckoe 1
namu B MathCAD. 3a/laHue
[Mogbop ceueHus: OAHO-
MPOJIETHOM  IIAPHUPHOM
Banku cpefCcTBaMu [TpakTHueckoe ’
MathCAD. TIloctpoeHue 3aJjaHue
rpaduKoB BHYTPEHHHUX




Hanucanue byHKLMN
T10/Ib30BaTe/Is1 [/Is1 BbIUMC-
NeHUs1 HauOonbIIed -
HbI BEKTOpa 10 KOOp/YHa-
tam. CoOpTUPOBKa [JJIVH
BEKTOPOB 10 BO3pacTa-
HHUIO.

Harvcanue byHKLIMM
T0Jib30BaTesisi /Jisi BbIUKC-
JIeHWsI KOOpDJMHAThI ceye-
HUST C  HauOOMbIIMMU
HanpsDKeHUssIMUA TI0  JIJTUHe
B JByCKaTHOU Oasnke. Ilo-
cTpoeHue rpaduka u3Me-
HeHUsl HafpsbkeHWM B ce-
YeHUsIX I10 Ji/IMHe OasKu.

Hanucanue byHKIMN
0/Ib30BaTe/Is1 A1 Moz00-
pa ceueHust
L[eHTPa/IbHO-C)KATOro 3Jie-
MeHTa.

Hanucanue byHKLM
T0JIb30BaTesIsl [T HaX0xK-
JeHUsI 3HaueHuss U3 Tab-
muipl (BHEIIHUM aiin) c
WCTIONIb30BAHWEM — WHTEep-
TIOJISIL[UM.

Hanucanue byHKLMM
TM0/Ib30BaTesIs It 10/00-
pa ceueHust

OJIHOTIPOJIETHOU IIapHUP-
HOM Oa/IKh U3 MPOKATHOTrO
npouss (BHeLLHMI

¢aiin).

ITpakTyeckoe
3a/jaHue

ITpakTyeckoe
3a/jaHue

[IpakTHueckoe
3ajaHue

ITpakTiueckoe
3a/jaHue

ITpakTriueckoe
3a/jaHue

1 OOEHOYHBIE MATEPHUAJIbI, HEOBXO/INMbIE

JIJISI OLIEHKY 3HAHMU, YMEHIUN U HABBIKOB JIEATEJIBHOCTH
B ITPOLHECCE OCBOEHUSA JUCIHUII/INHbI

Tabsuija 2 — PopMUpyeMbie KOMITETEHI[UH

Kop v HauMeHOBaHVe UHIUKATOpA J10- OueHouHbIe

Koz v HauMeHOBaHKe KOMITeTeH-
. CTW)KeHUsI KOMIeTeHI[UU (4aCTH KOM- MaTrepuasibl
i TeTeHI1N) Y CpeJiCTBa

OIIK-1 CriocobeH pemiaTth

3a/1auM MpodeccroHanbHON
JiesiTeTbHOCTA Ha OCHOBE
VICTIO0/Tb30BAHUST TEOPETHUECKHX U
NpaKTUUeCKUX OCHOB

€CTeCTBeHHBIX ¥ TEXHUUECKUX HayK, a
TaK>Ke

MaTeMaTU4YeCKOro amnrapara.

OIIK-1.4. TIpexncraBieHue 0a30BbIX /ISt
npoeccroHanbHOM Ceprl

(bur3MUeCcKrX MPOLIeCCOB U SIBJIEHUM

B BHJle MaTeMaTUueCcKoro(ux) ypaBHe-
HUsA(1).

OIIK-1.6. PellieHue WH)KeHEpPHBIX 3ajay C
TIOMOLIIBI0 MaTeMaTUYeCKOro

amnrapaTa BeKTOPHO#H ayire0psl,

TecToBbIE 3a-

JlaHusl, TIpak-

TUUeCKHe 3a-
JlaHUs




aHa/IMTUUEeCKOM reoMeTpHH.

OIIK-2. CriocobeH TMOHMUMATh TIPUH-
LUrbl paboThl COBpeMeHHbIX HMHGOP-
MALIMOHHBIX TEXHOJIOTHA W UCIIO/B30-
BaTh WX /ISl pellleHUs 3afau rnpocgec-
CHUOHAJIbHOU J1eSiITeTbHOCTU

OIIK-2.3. [IpencraBieHye MH(GpOPMaLUK C
MOMOLbI0 UH(QOPMALIMOHHBIX U KOMIIbIO-
TePHBIX TeXHOJIOTUI

OIlK-2.4. TlpuMeHeHHe TIPUK/IAJHOTO
MporpaMMHOTO obecrieueHus AJisi pa3pa-
60TKM U 0OpM/IEHUS] TEXHUUECKOW [[OKY-
MeHTal[u1




OueHOUHbIe MaTepUa/ibl U CPe/CTBA /ISl NPOBEPKH
copMHPOBaHHOCTU KOMIIETeHI[AMN

Pa3pen 1 Paborta cucremsl ¢ daiinamu. BxoaHoit s361k cricteMbl MathCAD. Turibl
naHHbIX. BBoz u penaktrupoBanue. Hacrpoiika MathCAD anis pabotbl. OrnepaTopsl
cuctembl MathCAD.

KoHTposibHBIe paboThI NIPe/ICTaB/ISIOT CO00M WHIUBUAYa/IbHbIE 3a/laHUsI, KOTOPbIe HEOOXO0-
JTUMO BBITIO/THUTH B MPOrpaMMHOM KoMriiekce «Mathcad», momyuuTs pe3y/bTaThl U MTPOAHATU3H-
POBaB UX.

KoHTpoJsibHBIe PabOThI BBITIOMHSOTCS Ha 3aHATUSX, B KOMIIBIOTEPHOM Kjacce Kadeapbl U B
TIPOLIeCCe CAMOCTOSITe/TbHOM pabOTHI.

BapuaHTbI 3ajaHuii:

BbruncinTe BeIpaxkeHue: X+ Y +Sin(X)

BapuaHTt 1 2 3 4 5 6 7 8
X 0,1 1 2 0,35 4 5 10 -1
y -1 0 1 0,5 0,6 10 9 5

. X+Yy

Bbluuc/ivuTe BbIpa)keHHe: An (x)

BapuaHTt 1 2 3 4 5 6 7 8
X 0,1 1 2 0,35 4 5 10 -1
y -1 0 1 0,5 0,6 10 9 5

Pa3pen 2 BekropHble GyHKimn. OyHKIMA AJ11 paboThl ¢ MaTpuLiaMu. [IByxmMep-
Hble TpaMKu B IeKapTOBOU cUCTeMe KOOpJuHAT. /IByXxMepHbie rpayKy B MOJIIPHOM
cucteMe KoopuHaT. I'padiku B TpeXMepHOM MPOCTPaHCTBe.

BapuaHTbI 3a/iaHMii:

Berunciute Beipaxenue: A+ B, rae A:(l Oj, B:( ! 0'5]
01 05 1

ITocTpoiite rpaduk pynkuu: f(X)=a-sin(x)+b

BapuaHt 1 2 3 4 5 6 7 8
a 0,1 1 2 0,35 4 5 10 -1
b -1 0 1 0,5 0,6 10 9 5

Pa3pgen 3 Bo3moxkHOCTH crMBOJIbHOTO mporjeccopa MathCAD. Pertienue anre6-
pauueckux (U Apyrux) ypaBHeHUi U cucteM. Perienue auddepeHipanbHbIX ypaBHe-
HUW U CUCTEM.

BapuaHTbI 3a/|JaHUM:
Pemute CHMBOJ/IBHO YpaBHeHHe: X+ Y+ X> =5 OTHOCHUTE/IbHO MePEMEHHBIX X U Y.

y=x*

PemnuTe rpaduuecku ¥ YHC/IEHHO CHCTEMY YPaBHeHHI: { .
y =X+




Pa3pen 4 Pabora c BHertHuMY (aiisiamu B MathCAD.

1. Co3paiiTe TeKCTOBBIN (hailyi C COPTaMEHTOM JIBYTaBPOBBIX 0asok, cozepkaruii Ne Gaiku,
T/I01a/Ib CeYeHHsl, MOMEHT COIMPOTHBJIEHUSI U MOMEHT MHepLUU. C MOMOIIbI0 BCTPOEHHBbIX (PYHK-
yuit MathCAD mnipucBoiiTe 37eMeHTaM OJHOMEPHBIX MaCCUBOB 3HaueHUs TI/IOMIAd CeueHUsi, MO-
MeHTa COTIPOTHBJ/IEHUSI U MOMEeHTa WHEePLUU [IByTaBPOBOM Oasku. BeiBeuTe 371eMeHTHI 3TUX Mart-
pUI] B TEKCTOBBIe (Dai/IbI.

Pazgen 5 Ilogbop ceueHHs OAHOITPOJIETHOM IIIAPHUPHOW OalKyd CpeiCcTBaMH
MathCAD. [TocTtpoeHue rpadMKOB BHYTPEHHUX yCUIUM.

BapuaHTbI 3ajjaHuii:

1. Ucrone3ys co3faHHbIe B TIPebIAYIIEM MOJYyJ/le TEeKCTOBbIe (haii/ibl C UCTOMb30BaHHEM 3jie-
MEHTOB TTPOrpPaMMHUPOBAHMS To0epUTe OAIKy M0 U3rubarolieMy MOMEHTY B COOTBETCTBHH C Tab-
JIALeN:

BapuaHT 1 2 3 4 5 6 7 8
M, 20 40 50 60 45 35 15 10
KH*m

2. Tloctpotite TpadmK WU3rHOArOIIMX MOMEHTOB B O/HOMPOJIETHOM MIAPHUPHO OMEPTON Oaske
TIPO/IETOM 6M TI0 Harpy3ke B COOTBETCTBUU C Tab/HLIEH.

BapuaHTt 1 2 3 4 5 6 7 8

g, KH/m 20 40 50 60 45 35 15 10

Pa3pen 6 Harmicanve dbyHKI[UH T10/1b30BaTes /1Jisi BHIUMC/IEHUS JJIMHBI BEKTOpa
1o KoopavHaTaMm. COPTHUPOBKA /IJTMH BEKTOPOB 110 BO3pacCTaHUIO.

BapuaHTbl 3ajaHMi:

1. TTo KoopvHAaTaM BEKTOPOB, TIPUBEZIEHHBIM B Tab/Mlile, OTIpeie/uTe AJIMHY 3TUX BEKTODOB.
Pe3ynbTaT coxpaHuTte B OJHOMEPHOM MaTpUIIe.

Ne nn 1 2 3 4 5 6 7 8
X 0,1 1 2 0,35 4 5 10 -1
y -1 0 1 0,5 0,6 10 9 S5

2. HanuiuWre airopuTM COPTUPOBKHK YMCEN 10 BO3PACTaHUIO B OJJHOMEPHOM MacCHBe TIPOM3-
BOJIbHOM Pa3MepHOCTH.

Pa3pgen 7 Hanvcanve QyHKI[MU M0JIb30BaTeisl [Jisi BbIYMCIEHUs] KOOP/JUHATHI Ce-
YeHUs C HauOOBIIIMMY HaTPSHKeHUsIMU TI0 [IJTMHe B JIByCKaTHOU Oaske. [TocTpoeHue
rpacdvika u3MeHeHUsl HaTlPsDKeHUH B CeUeHUsIX TI0 iyTHe OasTKu.

BapuaHTBI 3a/jJaHUi:

1. C ucronb3oBaHUEM 371eMEHTOB ITPOrPaMMHPOBaHHUS HAlMIIUTE aArOPUTM BbIUKCIEHUS KO-
OpJVHATHI CeueHHsi C HaubOJBIIMMY HaNpsDKeHUSIMHU TI0 [yIMHe [BYCKaTHOM Oanku. banka nmeer
LIIapHMPHOE OTMpaHUe U Harpy’>keHa paBHOMEPHO pacripe/ie/IEHHOM Harpy3Koi

Pa3pen 8 Hamcanve dhyHKI[UY TI0/Tb30BaTe IS AJ1s TTOA00pa CeUeHuUs 1IeHTPa/IbHO-
CKaToro 3/ieMeHTa.

BapuanTbl 3aaHui:

1. C ucrosib30BaHUEM 37IeMEHTOB NPOrPaMMUPOBAHKS HalUILIMTe aJiTOPUTM ToJ00pa ceueHust
L[eHTPa/IbHO CKaToro 37eMeHTa. Vcrone3yiite aiiibl coprameHTa, CO3JjaHHbIe B MOyIe 4.




Pa3zpgen 9 Harvicanve (yHKI[UHM TI0/Ib30BaTeIs /IJ11 HAXOXK/IeHUsI 3HaueHus 13 Tab-
nuiibl (BHeIIHUM (aiiT) C UCMOoIb30BaHUEM UHTEPIIOJISIUY.

BapuanTbl 3aaHuii:

1. C ncronp30BaHWeM 371eMEeHTOB IIPOrPaMMHPOBAaHUS HaIULLIKTe alfOPUTM HaXOXK/eHUs 3Ha-
YyeHHs1 U3 TabJ/UIIBI C UCTIOb30BaHHUEM WHTepHosiuy. VIcrosb3yiTe ¢aiiibl cOpTaMeHTa, CO3/aH-
HbIe B MofyJ1e 4.

Paszaen 10 Hanucanue ¢yHKUMY 10/1b30BaTesist AJ1s1 11000pa ceueHust 0JHONPO-
JIeTHOM IIIapHUPHOM 6aIKK U3 MPOKATHOTO Npodusist (BHEIHUM (aiin).

BapuanTbl 3aaHui:

1. C ucrnonb30BaHWEM 371€MEHTOB NPOrpaMMUPOBaHMsl HAIUILIMTE aJrOPUTM M0AO0pa OfHO-
TIPOJIETHOM LIAPHUPHO OINMPaeMoi OasK¥l TI0 TepBOM W BTOPOW TPYTIIe TpeZebHbIX COCTOSHHMA.
Wcnone3yliTe ¢aiiibl cOpTaMeHTa, CO3/jJaHHbIe B MOAyIe 4.

KomnbrotepHoe TectupoBanue (TCk)

1. IlaHens MHCTPYMEHTOB «KayibKyaaTOp» NpefHa3sHaueHa JJis:
BbIunic/ieHrs: NpOCTEUIINX BbIPaXKeHUN.
+BcTaBku 111a0/10HOB OCHOBHBIX MaTeMaTUUeCKUX orepalui, 1udp, 3HaKOB
apu(pMeTHUYeCKHX Oreparyu.
[TocTpoenusi rpaduKoB.

2. ITaHenb UHCTPYMeHTOB «I'pacduK» mpeAHa3HaueHa [Js:
+BcTraBku 111a6/10HOB rpauKoB.
BbIunic/ieHrs: NpOCTEUIINX BbIPaXKeHUU.
BcTraBky 111a0/IOHOB OCHOBHBIX MaTeMaTHUeCKUX oreparui, 1udp, 3HAKOB

apudMeTUUYeCKUX omneparuu.

3. IlaHesb UHCTPYMeHTOB «BbrunciieHus» npejHa3HaueHa JJjisi:

+ BcraBku 111a0/10HOB AuddepeHIIMPOBaHNs], WHTETPUPOBAHUS, CYMMHPOBa-
HUSL.

BbIuric/ieHrst NpOCTEUIINX BbIpaXKeHUU.
BcraBku 111a0/10HOB OCHOBHBIX MaTeMaTHUeCKUX orepaiui, 1udp, 3HaKOB
apu(pMeTHUYeCKHX oreparyu.

4. Tlanens MHCTPYMeHTOB «IIporpamMMupoBaHue» npefHa3HaueHa [1Jist:
+ BcTaBKM 0omiepaTopoB, HEOOXOAUMBIX IS CO3ZJaHUsI IPOTPAMMHBIX MOZYJ/Iei
BbIunic/ieHrs: NPOCTEUINX BbIPaXKEeHUU.
BcraBku 111a0/10HOB OCHOBHBIX MaTeMaTHUeCKUX orepaiui, 1udp, 3HaKOB
apudMeTHUeCKUX oreparjui.

5. Ilanesns nHCTpyMeHTOB «lIporpammupoBaHue» rpejHasHayeHa [J1s:
+ BcTaBKy omepaTopoB CUMBOJIBHBIX BbIUMCIEHUM.
Bblunc/ieHHs: NPOCTEMIIINX BbIPDKEHUM.
BcraBku 111a0/10HOB OCHOBHBIX MaTeMaTUUeCKUX orepalui, 1udp, 3HAKOB
apudMeTUUYeCKUX orneparjuu.

6. BbibepeTe mpaBUIbHOE YTBEPXKAEHUE
+Mathcad BocmpyrHHMaeT TIPONMCHBIE W CTPOUHbIe OYKBBI KaK pa3/IMuHbIe
UeHTU(UKATOPEI, TO ke KacaeTcss OYKB, W300payKeHHBIX Pa3/IMUHBIMU IPUQ-
TaMU.



Mathcad o/juHaKOBO BOCIIpUHMMaAET TPOIMCHbIE U CTPOUHbIe OYKBBI U CUMTAeT

VX OZJMHAaKOBBIMU U/IeHTHU(HMKATOPAMHU.
. BribGepeTe rpaBu/ibHOe yTBEPK/eHHe

+Mathcad He genaeT pa3nuuuii MeXAy MMeHaMH TepeMeHHbIX U (yHKLUH,
0003HaueHHbIMU O/IHUM UMEHeM.
Mathcad pa3miuaer nMeHa (GyHKIMNA OT UMEH TepeMeHHbIX, 0003HaueHHbIX

TeMH e H,Z[EHTHCl)HKaTOPaMH.

8. Kak B Mathcad (3a uck/roueHHeM TPOrpaMMHBIX O/I0KOB) 0003HavaeTcsl orie-

parTop MnpucBavBaHUA?
«=»

T«=»

LLe=»

9. Kak B Mathcad o603HauaeTcst oriepaTop BbIUKC/IEHHs?

+«=»
«=»

e

10.0gauMm 13 criocoboB BBojja Tekcta B Mathcad siBistercsi:
BcTaBka crieligasbHOTO CHMBOJIA.

+BBoj ripobesia B TEKCTe.

Vcrosib30BaHue CrieldanbHOro mpudTa.

Tabmmia 3 — Kpurepuu orjeHKH chOPMHUPOBAHHOCTH KOMITETEHIIUN

Ko 1 HamMeHOBaHuMe
WHAMKATOpa JI0CTWXKEHHUS
KOMITIeTeHL[UU
(4acTy KOMITeTeHIN)

KpuTtepuu olieHrBaHus c(hOPMUPOBAHHOCTH
KOMTIeTeHLIUU
(4acTy KOMITeTEeHIUH)

COOTBETCTBYET OL[€HKE «3aUTeHO»
50-100% oT makcumasibHOro 0asiia

OIIK-1.4. TIpencraBneHue 0a30BbIX [jis
npoeccroHaNIbHOU Ceprl

(bur3rueCcKrx MPOLIeCCOB U SIBJIeHUN

B BHJIe MaTeMaTUueCcKoro(ux) ypaBHe-
Hus(1).

OIIK-1.6. PerieHvie MH)XeHepHBIX 3ajjau C
MOMOILIbK0 MaTeMaTUUYeCKOro

arrapara BeKTOPHOU anreOpsl,
aHA/IMTUYECKOW FreOMeTpUM.

OIIK-2.3. IlpescraBneHre UH(POPMaLUM C
MOMOLIbI0 MH(GOPMALMOHHBIX U KOMIIbIO-
TePHBIX TeXHOJIOTUI

OIIK-2.4. TIpyuMeHeHHe IPUK/IaJHOIO
TIPOTPaMMHOTO 00ecTieueHust [i/is pa3pa-
60TKM 1 0OpMJIeHUST TEXHUUECKOU [JOKY-
MEeHTaLUu

CrygenT npaBuibHO BbinoHseT 50-100% TecToBbIX
3a/laHUi, TeM CaMbIM TOKa3bIBaeT XOPOIIMe 3HaHUs B
o6macTi HGOPMAIMOHHBIX U KOMITBIOTEPHBIX TEXHO-
norui. [1pu BbINO/IHEHWH TTPaKTUUECKUX 3a/laHUM CTYy-
JIeHT IeMOHCTPHUPYeT CIIOCOOHOCTH BHITIOJTHEHUS TPa-
(brueckoi yaCcTu MPOEKTHOW [JOKyMeHTal[UX C UCTIOJIb-
30BaHWEM TIPUKJ/IAIHOTO TIPOTPaMMHOTO 0becrieueHusl.
CTyJeHT MOKeT UCIIbIThIBaTh 3aTPYy/IHEHUSs B TIOUCKe U
aHasv3e UH(OPMaLIUU TIPU UCTI0/Ib30BAaHUU CPE/ICTB
aBTOMAaTH3UPOBAHHOIO MPOEKTUPOBaHUS




2 OHEHUBAHMWE IITMCbMEHHbBIX PABOT CTYAEHTOB

2.1. OueHUBaHUEe MUCbMEHHBIX PadOT CTYAEHTOB,

PEr/idMeHTUPYEMBIX y‘—lEﬁHbIM IIJIaHOM

[TuceMenHbIe pabOTHI yUEOHBIM TUIAHOM HE PETJIaMEHTHPOBAHBI.

2.2. OueHUBaHUEe MUCbMEHHBIX PadOT CTYAHTOB,
He perjlaMeHTHPYeMbIX Y4eOHbIM I/IaHOM

Tabmiia 4 — @opMupyeMbie KOMIIETEHITUH (M/IU UX YaCTH)

Koj 1 HauMeHOBaHMe KOM-
TeTeHLUU

Koj 1 HaumeHOBaHMe UHAUKATOpA J0-
CTW)KeHUsT KOMITeTeHI[MH (4acTh KOM-
MEeTEHLIVN)

O1jeHOYHbIE Ma-
Tepuasbl U
cpeJCTBa

YK-2 CriocobeH orpeensitTh
KPYT 3a/la4 B PAMKax IMOCTaB-
JIEHHOM 1€/ ¥ BBIOMpATh OTl-
THUMaJTbHbIe CITOCOOBI MX pellie-
HUSI, UCXO/IS U3 IeHCTBYIOLUX
TIPaBOBBIX HOPM, UMEIOIINXCST
pecypcoB M OrpaHUYeHU
OIIK-2.3. TlpeacraBieHve UH-
dopmaruy ¢ MomoIIbo UHHOP-
MAaIMOHHBIX U KOMITbIOTEPHBIX
TeXHOJIOTUU

OIIK-2.4. TIpumeHeHue npu-
KJIaZIHOT'O TIPOrPaMMHOT0 06ec-
revyeHus Jij1si pa3paboTKU 1
ohopM/IeHHsT TEXHUUECKOM J10-
KyMeHTal[|uH

OITK-1.4. TIpencrapyieHye 6a30BBIX /S TIPO-
beccroHanbHOM cdepsl

(br3MYeCcKrX MPOLeCCOB U SIBJIeHUH

B BH/Ie MaTeMaTHU4yecKoro(1x) ypaBHeHuUs (1).
OIIK-1.6. PelieHve WH)XeHEPHBIX 3ajau C
TIOMOILL[bI0 MaTeMaTHUUeCKOro

armapara BeKTOPHOH anrebpsl,
aHa/TUTUUeCKOW TeOMeTPUM.

OIIK-2.3. TlpencraBneHve wuHpOpPMaLUU C
TIOMOII[bI0 UH(POPMAIIMOHHBIX U KOMITbIOTEp-
HBIX TeXHOJIOTUU

OIIK-2.4. [IpymeHeHue NPUKJIaJHOTO MPO-
rpaMMHOT0 obecrieueHust /it pa3pabOTKH U
oopM/eHHsI TeEXHUUECKOW JOKyMeHTal[|uu

ITpoBepka 1npakTu-
YeCKOro 3a/laHust

Tabsuiia 5 — Kpyurepuu OrjeHKH NPaKTUUeCKOTO 3a/IaHuUs

ITokasaTenu KomumuecTtBo 6anioB
MUHHUMAaJIbHOE MaKCUMaJIbHOe
[TpaBUIBLHOCTE BBITOTHEHHS TTIOCTPOEHHH 4 6
1 OMIepPaTUBHOCTD MCITPaB/IeHHUsT OIMOO0K
Cobmrofenne mpaBuiI rpauueckoro ) 4
odopMsIeHHsT PabOTEI
UTtoro: 6 10

Tabmuiia 6 — Kpurepuu orjeHKH chOPMHUPOBAHHOCTH KOMITETEHLIAN

KO,E[ 1 HaMMeHOBdHHe

Kputepuu ouieHrBaHus C()OPMHUPOBAHHOCTH KOMITeTEHL[UN

(uacTy KOMITETEeHLMH)

WHJUKaTopa A0CTH-
JKeHUs1 KOMIIeTeHLIUN
(4acTy KOMIeTeHI|H)

Ha 6a30BOM YpOBHe

Ha MOBBIIIIEHHOM YPOBHe

COOTBETCTBYeT OL|eHKe
«YJOBJIETBOPUTETEHO»
50-64% oT Makcu-

COOTBETCTBYET OL|eHKe
«XOpO1IOo»
65-85% oT Makcu-

COOTBETCTBYET OL|eHKe
«KOT/TMYHO»
86-100% ot Makcu-




MaJIbHOro basuia

MaJIbHOro Oasuia

MaJibHOro basuia

OIIK-1.4. Tlpepacras-
neHre 0a30BbIX ISt
ripodeccuoHa/IbHOM
cepsl

(bu3Myeckux Iporiec-
COB U SIBJIEHUM

B BHJe MaTeMaTHue-

CKOro(Mx) ypaBHe-
HusI(i).
OIIK-1.6.  Peruenue

WH)XEeHepHBIX 3aj7jau C
MOMOILIbI0  MaTemMaTu-
YecKoro

anrnapara BeKTOPHOU
anredpol,
aHa/IMTUYEeCKOU reo-
METpHH.

OIIK-2.3. Ilpencras-
JleHre UHGOPMALIMKU C
MOMOIIbI0  UH(OpMa-
L[UOHHBIX U KOMIIbIO-
TePHBIX TeXHOIOTUM
OIIK-2.4. TIlpumene-
HUe MPUKIaJHOTO
MPOrpaMMHOT0 0bec-
rieueHus Jij1st pa3pa-
00TKM U ohopmITeHusT
TeXHUUECKOM JI0KY-
MeHTaLu!

BJIaJleeT MaTepraioM
10 TeMe, MOJKeT Tpe/-
CTaBJ/ISITh MH(OPMALHIO
C TIOMOIIIbI0 KOMITbIO-
TePHBIX TeXHOJIOTUH;
TIPUMEHSITh TPUKJ/Iaj-
HOe TIPOrPaMMHOe
obecrieueHust fjist pas-
paboTku 1 oopmiie-
HUSI TeXHAYECKOM J10-
KyMeHTal[|iH, HO UCTIbI-
ThIBaeT 3aTpy/IHEeHUs B
TIOVCKe U aHaJIn3e UH-
(dhopmarmu A5 peliie-
HUSsI TIOCTaB/IEHHOM 3a-
Jauu

CTYZIeHT C JOCTaTO4-
HOM I0J1el CaMOCTOs-
TeJIbHOCTH BBITIO/THSIET
MpakTUYecKoe 3afia-
HUEe C UCTI0b30BaHu-
€M TPHUK/IaJHOTO TIPO-
rpaMMHOTO obecrieue-
HUSI, HO JIOTTyCKaeT
HETOYHOCTH B TIpe/-
CTaBjieHUY UH(hOpMa-
L[UU C TIOMOLL[bI0 KOM-
MBIOTEPHBIX TEXHOJIO-
Ui

CTY/[I€HT J€MOHCTPH-
pyeT OTJINYHbIE 3Ha-
HUs B 00/1aCTH UH-
dbopMaI[MOHHBIX U
KOMITBIOTEPHBIX TEX-
HOJIOTHH, YMeeT C Bbl-
COKOH Jjo/ei caMo-
CTOSITE/TbHOCTH BbI-
SIBUTh CyTh PelllaeMbIX
3aj1au, OBICTPO U Tpa-
MOTHO BBITIO/THSIET
TIpaKTUYeCcKoe 3ajia-
HUe C UCTIO/Ib30BaHU-
€M TPHUKJIaZIHOTO TPO-
rpaMMHOr0 obecrieye-
HUSI




Tabnuita 7 — @opMupyeMbie KOMIIETEHIUH (M/IU UX YaCTH)

Koz u HauMeHOBaHMe KOM-
TeTeHI[UU

Koz 1 HameHOBaHWe UHAWKATOPA J0-
CTYDKeHHsI KOMIIeTeHLIUH (4aCTh KOM-

TIeTeHLIUH)

O1eHOYHBbIE Ma-
Tepuasbl U
cpe/JCTBa

OIIK-1 CriocobeH periath
3a/lauu TIpodecCUoHa/IbHOM
JlesiTe/IbHOCTU Ha OCHOBE
HCITI0/Tb30BaHUs TEOPETHUECKUX
Y TIPAKTUUeCKUX OCHOB
€CTeCTBEHHBIX U TeXHUUECKHX
HayK, a TakKe
MaTeMaTUUeCKOro arrapara.
OITK-2. CriocobeH moHUMaTh
TIPUHLIUITBI pab0THI COBPEMEH-
HBIX MH(OPMAIMOHHBIX TEXHO-
JIOTUH M UCITO/Tb30BATh UX /ISt
peliieHus1 3a7au ripodeccro-
Ha/IbHOM JIesiTeTIbHOCTHU

OIIK-1.4. TIpeacTtaBieHue 6a30BBIX JJis TIPO-
(heccroHambHOM cdepbl
(hr3MUeCKUX MPOLeCCOB U SIBJIEHUM
B BU/le MaTeMaTUueCcKoro(ux) ypaBHeHUsi(i).
OIIK-1.6. PemeHve WHXeHEpPHbIX 3ajau C
MOMOIbI0 MaTeMaTUUeCKOr 0
arrapara BeKTOPHOU a/ireOphl,
aHa/TMTUYEeCKOMN reoMeTpUH.
OIIK-2.3. TlpeacraBneHve wuHGOpPMAI[UU C
MOMOIbI0 UH(POPMALIMOHHBIX U KOMIIbIOTEp-
HBIX TE€XHOJIOTUM
OI1IK-2.4. TIlpumMeHneHUe TIPUK/IaJHOTO TIPO-
TPaMMHOT0 obecrieueHust 111 pa3paboTKu U
oopMJIeHHs] TEXHUUECKOM JOKYMeHTalu1

IIpoBepka npakTu-
YeCKOro 3a/jaHust

Tabmmiia 8 — Kputepru o1ieHKH TTPAKTUYECKOTO 3a/IaHusI

ITokasarenu KomumuecTtBo 6annoB
MUHUMAaJIbHOE MaKCHMaJ/IbHOe
[TpaBW/ILHOCTD BBITIOJIHEHUS TIOCTPOEHHUH 4 6
Y OTIePAaTHUBHOCTD MUCTIPABJIEHUS OIMOO0K
CobJtroieHue rmpaBu/ rpaduueckoro ) 4
odopmieHust paboThbI
HTtoro: 6 10

Tabsmiia 9 — Kpurepuu orjeHKH C(hOPMHUPOBAHHOCTH KOMITETEHLIMIA

Kputepuu onieHrBanus c)OpMUPOBAHHOCTH KOMIIETeHLIMN

(4acTv KOMIMeTeHIMH)

Kopg v HanmeHOBaHMe
Ha 6a30BOM ypOBHeE

Ha TOBBIIIIEHHOM YPOBHE

WHZMKaTOpa JOCTU-
JKeHUS1 KOMIIeTeHLIUN
(4acTH KOMITeTEeHI|UH)

COOTBETCTBYeT OL|eHKe

«YZIOBJIETBOPUTE/TEHO»

50-64% oT MaKCHUMa/lb-
Horo Oasa

COOTBETCTBYET OIEHKe
«XOpOouIo»
65-85% oT Makcu-
MaJIbHOro Oasia

COOTBETCTBYET OL|€HKe
KOTJIMYHO»
86-100% ot mMakcu-
MaJIbHOr0 Oasia

OIIK-1.4. IIpexcras-
jieHWe 0a30BbIX is
ripoeccroHaNIbHOM
cgepbl

¢bu3nueckux TMpotiec-
COB U sIBJIEHUH

B BHJe Maremaruye-

BJIa/leeT MaTepuaioM
T0 TeMe, MOXKeT TIpe/i-
CTaB/IATb UH(OPMALIMIO
C TOMOIIIbIO KOMITBIO-
TePHBIX TEXHOJIOTHH;
TIPUMEHSITh MPUKJIa/-
HOe TIPOrpaMMHOe

cKoro(ux) ypaBHe- | obecrieueHus Jj1sl pa3-
Husi(1). paboTku u ohopmiieHUst
OIIK-1.6. PeweHue | TeXHUYECKOU [JOKyMeH-

WH)KEHEPHBIX 3a7lau C
TIOMOILIbI0 MaTeMaTH-
YeCcKoro

arrapara BeKTOPHOM

Tar\y, HO UCITbITHIBAET
3aTpy/JHEHUS B TIOUCKE
Y aHa/13e uHpopma-
L[UM /IJIs1 PELIeHus] 110-

CTY/ZIEHT C JJOCTaTO4-
HOM /1071l caMOoCTOsI-
TeIbHOCTH BBITIO/THSIET
TIpaKTHYeCcKoe 3a/laHue
C WUCTI0/Th30BaHUEM
TIPUKJ/Ia/IHOTO TIPO-
rpaMMHOTO obecrieye-
HUSI, HO JIOTTyCKaeT He-
TOYHOCTH B TIPe/ICTaB-
JleHUY UHQOpPMaLUH C
TIOMOLL[bIO0 KOMITbIO-
TePHBIX TeXHOJIOT U

CTYJeHT IeMOHCTPHU-
pPYeT OT/IMYHbIe 3Ha-
HUS B 00/1aCTU WH-
(hopmalMoHHBIX U
KOMITbIOTEPHBIX TeX-
HOJIOTUM, YMeeT C Bbl-
COKOU J10/1er CaMOCTO-
ATeTbHOCTH BBISIBUTD
CYTb pelllaeMbIX 3a7iau,
OBICTPO ¥ TPAMOTHO
BBITIOJTHSIET TIPaKTUYe-
CKOe 3a/laHue C UC-
T10JIb30BaHUEM TTIpU-
KJIaJJHOTO IIpOrpaMM-




anreoOpel,
aHa/IMTUYEeCKOU reo-
MeTpHH.

OIIK-2.3. Tlpepgcras-
JieHWe UH(OpMaLUK C
TOMOIIIbI0 HMH(OpMa-
LUOHHBIX U KOMIIbIO-
TePHBIX TeXHOJIOTUM
OIIK-2.4. TIpumeHe-
HHe TIPUK/IaZiHOTO
MIpOrpaMMHOT0 0bec-
rieueHust Jij1s1 paspa-
00TKM ¥ 0OpMIIeHHS
TeXHUUECKOU [10KY-
MeHTaLu1

CTaB/IEHHOU 3a/jauu

HOro obecreueHus




3 OIIPEJEJIEHUE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

dopma NpoMe)XyTOUHOM aTTecTaljuM 1o AUCLUIUIUHE 3ayen.
OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA AJI TIPOBEPKU
CO®OPMUPOBAHHOCTU KOMIIETEHIIAN

OITK-1.4. TIpexacraBneHre 0a30BBIX [ MMpodeccroHanibHOM cdephbl HGHU3NUECKUX MTPOLIECCOB U SIB-
JIeHWH B BUJIe MaTeMaTUuecKoro(ux) ypaBHeHusi(11).

OIIK-1.6. PelieHre WH)KeHepHBIX 3aJjau C MOMOIIbI0 MaTeMaTHUeCcKOro arrapaTta BeKTOPHOM ai-
re0Opbl, aHA/IUTUUECKOW TeOMETPHH.

OIIK-2.3. IIpexncraBnenre nHGoOpMaLyy C IOMOIIbI0 MH(OPMAaLMOHHBIX ¥ KOMIBIOTEPHBIX TEXHO-
JIOTUM

OITK-2.4. TIpuMeHeHMe TPUK/IAJHOTO TIPOrPaMMHOr0 obecrieueHust jis pa3paboTKH U odhopmiie-
HUSI TEXHUYECKOM JOKYMeHTalu1

3ajjlaHus 3aKpPbITOr0 TUIIA
Bbibepume o0uH npaeu/ibHbIl éapuaHm omeema:
11.ITaHenb UHCTPYMeEHTOB «KasibKy/iaTOp» MpegHa3HaueHa Jjis:
BbIunic/ieHrs: NpOCTEUIINX BbIPaXKeHUN.
+BcTaBku 111a0/I0HOB OCHOBHBIX MaTeMaTMUeCKUX orepaului, 1udp, 3HaKOB
apu(pMeTHUYeCKHX Oreparyu.
[TocTpoenus rpaduKoB.
12.TTanens UHCTPYMeHTOB «I'paduk» NpefHa3HayeHa JJIs:
+BcTaBKu 111a6/10HOB TpadMKOB.
BblunciieHHs: NPOCTENIIINX BbIPAKEHUM.
BcTraBky 111a0/IOHOB OCHOBHBIX MaTeMaTHUeCKUX oreparui, 1udp, 3HAKOB
apudMeTUUYeCKUX orneparjuu.
13.11aHesib UHCTPYMEHTOB «Bblunc/ieHus» MpeHa3sHayeHa JJs:
+ BcraBku 111a6/10HOB AuddepeHIMPOBaHNs], WHTETPUPOBAHUSl, CyMMHPOBa-
HUS.
BbIunic/ieHrs: NpOCTEUIINX BbIPaXKeHUU.
BcraBku 111a0/10HOB OCHOBHBIX MaTeMaTHUeCKUX orepaiui, 1udp, 3HAKOB
apu(pMeTHUYeCKHX oreparyu.
14.T1aHesib UHCTpYyMeHTOB «lIporpamMMupoBaHue» npeaHa3sHaueHa JJis:
+ BcTaBKu orepaTopoB, HeOOXOAUMBIX /ISl CO3/aHKsI IPOTPAMMHBIX MOZYJ1ei
Bblunc/ieHHs: NPOCTEMIIINX BbIPDKEHUM.
BcraBku 111a0/10HOB OCHOBHBIX MaTeMaTUUeCKUX orepalui, 1udp, 3HAKOB
apudMeTUUYeCKUX oreparjuu.
15.11aHesib UHCTPpYMeHTOB «lIporpamMmMupoBaHue» npeaHa3sHaueHa [Jis:
+ BcTaBKy onepaTtopoB CUMBOJIBHBIX BbIUMC/IEHUM.
Bblunc/ieHHs: MPOCTEMIIINX BbIPDAyKEHUM.
BcraBky 111a0/I0HOB OCHOBHBIX MaTeMaTHUeCKWX orepalui, [udp, 3HaKOB
apudMeTHUeCKUX oreparjyi.
16.BbibepeTe rpaBUIbHOE YTBEPKIeHe



+Mathcad BocmpyvHHMaeT TIPOMUCHbIE U CTPOUHble OYKBbI KaK pa3/MuHbIe
UeHTU(UKATOPBI, TO >Ke KacaeTcsi OyKB, N300pa’keHHBIX Pa3/IMUHBIMU IIPUQ-
TaMH.
Mathcad ofvHaKOBO BOCTIpUHUMAET TPOTIUCHBIE U CTPOUHbIe OYKBBI U CUATAET
VX OZIMHAaKOBBIMU U/IeHTHU(HMKATOPAMHU.

17.BbibepeTe rpaBUIbHOE YTBEPKIeHe
+Mathcad He genaeT pa3nuuuii MeXAy HMMeHaMHU TepeMeHHbIX U (PYHKLUM,
0003HaUeHHLIMU OZJTHUM UMEHEM.
Mathcad pa3muaer uMeHa (DYHKIMI OT UMEH MepeMeHHbBIX, 0003HaUeHHBIX
TeMHU >Ke uZieHTh(UKaTopamu.

18.Kak B Mathcad (3a nckmtoueHreM NporpaMMHBIX 6/10KOB) 0003HauaeTcst ore-
paTop npucBauBaHus?
«=»
T« =»
e

19.Kak B Mathcad o603HauaeTcst oriepaTop BbIUMC/IEHUS?
+«=»
«=»
e

20.0xaMM 13 crioco0oB BBoIa TeKcTa B Mathcad siBnstercst:
BcraBka crierjgaibHOrO CUMBOJIA.
+BBog npobeia B TeKCTe.
M cnosib30BaHue CrieliiaabHOro mpudTa.

BH,E[HHI/IH OTKPLITOI'0 THUIIA

1. Bbtuucaume ebipasicenue: XY +SiN(X)
Bapuaum | 1 2 3 4 5 G 7 3
x 0,1 1 2 035 |4 5 10 ~
y -1 0 1 0,5 0,6 10 9 -

X+y/
. sin(x)
2. Bbluucaume eblpaxceHue:

Bapuanm | 1 2 3 4 5 6 7 8
X 0,1 1 2 0,35 4 5 10 -1
y -1 0 1 0,5 0,6 10 9 5

_[1 Oj B_(l 0.5}
3. Bbiuucaume ebipascenue: A+B  z20e 01 05 1

ITocmpolime epacpuk ¢pyHkyuu: f(x)=a-sin(x)+b

Bapuaum | 1 2 3 4 5 6 7 8

a 0,1 1 2 0,35 4 5 10 -1

b -1 0 1 0,5 0,6 10 9 5
X+y+X*=5

4. Pemmure CUMBOJILHO YpaBHEHHE!: OTHOCHUTEJIBHO INM€EPEMEHHBIX X U Y.




y=x

5. Peire rpaduyecky ¥ UMC/IEHHO CUCTEMY YpaBHEHUM: {y =x+4

OxkoHuaTesibHbIe pe3y/bTaThl 00yueHUs (pOpMHUPOBaHKSI KOMITETEHLIW) orpe-
JIeJISFOTCS TIOCPe/ICTBOM TepeBoZia 6asioB, HAOpPaHHBIX CTYAEHTOM B MPOLiecce 0CBO-
eHUs AUCLUTIINHDI, B OL|eHKU:

— 6a30BbIl ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHI[UM CUUTAETCS AOCTUTHY-
ThIM, €C/TU pe3y/bTaT 00yUYeHHsI COOTBETCTBYET OL|eHKe «yJOBJeTBOpPUTeTbHO» (50
710 64 peNTUHTrOBbLIX OAJIIOB);

— MOBBIIIEHHBIN YPOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMA CUUTAeTCs JOCTHUT-
HYTBbIM, eC/Id pe3y/bTaT 00yueHUs COOTBETCTBYeT OLjeHKaM «Xopolo» (65-85 peii-
THHTOBBIX 0a/I/IOB) U «OT/IMUHO» (86-100 peTUHIOBBIX OAJIIOB).

4 TIOPSATOK ITPOBEJIEHUS IIOBTOPHOU
IMPOMEXYTOUYHOUM ATTECTAIIUA

@dopMa IIPOMeXyTOUHOM aTTeCcTaljuu 110 JUCLMIUIMHE 3auem.

@DOH/| OLIEHOYHBIX CPeJICTB JJ1s MPOBeJieHUs] IOBTOPHOU MPOMEXYTOUYHOM aTTe-
cTaLuu (POPMHUPYETCS U3 UMCJ/la OLIeHOYHBIX CPE/ICTB M0 TeMaM, KOTOPbIe He OCBOEHBI
CTYZ,eHTOM.

IIpumeuanue:

JornosHuTebHbIe KOHTPOJIbHBIE UCHBITAHUS TMPOBOJATCS [JI1  CTY/EeHTOB,
HabpaBmmx meHee 50 6a/u1oB (B cooTBeTCTBUM C «[l0/IO)K€HHMEM O MOAY/IBLHO-
PeNTHHIOBOM CHCTEMe» ).

Tabmuia 13 — Kputepuu orjeHKH cpOpMHUPOBAHHOCTA KOMIIETEHIIMM 110 TTOBTOPHOM
TIPOMEXXYTOUHOH aTTeCcTaluu

Kpurepuu ouieHrBaHus1 c(hOPMUPOBAHHO-
CTY KOMIETeHLWU (YaCTh KOMIETEHLIUN)
COOTBETCTBYET OLIEHKEe «3auTeHO0»

Ko/ 1 HauMeHOBaHWe WHIUKaTopa
JIOCTVKeHUS] KOMITeTeHI[UH

(4acTu KOMITeTeHI1H)

50-100% oT makcumasbHOro Oasia

OIIK-1.4. TlpencraBneHue 0a30BbIX [jis
nipodeccroHanbHOM  cepbl  PU3NUECKUX
TIPOLIeCCOB U SIBJIEHUM B BUJle MaTeMaThye-
ckoro(ux) ypaBHeHUsi(i1).

OIIK-1.6. PemeHve WHXXEHEPHBIX 3a/au C
MOMOILIbI0  MaTeMaTU4eCcKoro — arrapara
BEeKTOPHOU anrebphl, aHA/IMTUUECKOW Teo-
MeTpUH.

OIIK-2.3. TlpencrapiieHre UH(POPMALIUU C
MOMOILbI0 MH(OPMALIMOHHBIX M KOMIIbIO-
TePHbIX TeXHOJIOTUH

OIIK-2.4. [IpuMeHeHue TIPUKJIaJHOIO IIPO-
rpaMMHOro obecrieueHus it pa3paboTku
1 oopM/eHHs TeXHUUECKOW JOKyMeHTa-
LU1

CrygenT npaBuibHO BbirosiHseT 50-100% Tecto-
BBIX 3a/laHUH, TeM CaMbIM TOKa3bIBaeT XOPOIINe
3HaHUs B 06/1aCTH UHPOPMAL[MOHHBIX U KOMIIbIO-
TepHbIX TeXHOJI0ruK. [Ipy BBINOIHEHNY IPaKTH-
YyeCKHUX 3a/lJaHul CTYZIeHT JeMOHCTPUPYET CII0-
COOHOCTH BBITIO/THEHHS TPaUIeCKO YacTH Mpo-
€KTHOM [JOKYMeHTaL[| C UCI0J/Ib30BaHUEM TIpU-
K/IaJHOTO TTPOrpaMMHOro obecrieuenusi. CTyZeHT
MO>KeT UCHBIThIBATh 3aTPy/AHEHHS B IOUCKE U
aHasM3e UH(OpPMaL1K MPU UCIO0Ib30BAHNUU
Cpe/iCTB aBTOMaTU3MPOBAHHOTI'O [TPOEKTUPOBAHUS
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