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1. TACITIOPT ®OHJIA OHEHOYHbIX CPEJACTB

1.1. O6a1acTh NPUMEHEHUSA

®onn oneHouHbix cpeactB (DPOC) — HeoTbeMieMmas dYacThb paboueit
nporpaMMbl  JUCHUIUTMHBI  «[lakeThl ~ KOMIBIOTEPHOH  MaTeMaTHKH» U
npeIHa3HaYeH JUIi KOHTPOJsS H OICHKH 00pa30oBaTEeNbHBIX JTOCTHKEHUH
CTYZCHTOB, OCBOMBIINX MIPOTPAMMYy JTHUCITUTUTHHEI.

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

LHenp @OC — yCTaHOBUTh COOTBETCTBUE YPOBHS  MOJATOTOBKH
oOyuatomerocsi tpeboBanusim @OI'OC BO wmaructparypa 1O HampaBlICHHUIO
nonroroBku 01.04.01 Marematrka, yTBEpXJACHHBIM TNpUKa3oM MUHHUCTEpCTBA
oOpasoBanus W Hayku Poccuiickoir ®@enepamuu ot 10 sHBaps 2018 1. Ne 12 (¢
U3MEHEHUSIMU U JIOTIOJTHEHUSIMH ).

1.3. Ilepeyenb KoMmeTeHUMid, GopMHpPyeMbIX B Ipolecce OCBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI

[Ipomiecc  ocBOeHMS NUCHMIUIMHBI ~ HampaBlieH Ha (opMupoBaHHe
CJIEAYIOIINX KOMIIETCHIINI U MHAUKATOPOB UX JOCTHKECHUS:

Koa no ®I'OC BO ‘ NuauKaTop 10CTHKEHHUS
O6menpodeccruonanpHas
OIIK-2. CiocoGeH cTpoUTh U aHAJTU3UPOBATh OIIK-2.1. CnocoGeH cTpouTh 1
MaTeMaTHYECKUE MOJIEIN B COBPEMEHHOM aHAIM3UPOBATh MATEMAaTUYECKUE MOJEIH B
€CTECTBO3HAHUU, TEXHUKE, DKOHOMUKE U COBPEMEHHOM €CTECTBO3HAHUH, TEXHUKE,
yIpaBJICHUU HKOHOMHKE U YIPABICHHUH.

1.4. Jranbl ¢GopMUpOBaHUSA KOMNETEHUMI MW CpelCTBAa OLEHUBAHUS
YPOBHS X cCOPMHPOBAHHOCTH

Jdransl GopMupoBaHUS Kovmnerenunu | KOHTpPOJIbHO-01LICHOYHBIE
KOMIIeTeH Uil cpeacrTsa / crnocood
OLICHUBAHUSA
OIIK-2 OueHuBaHue perieHus 3auad,
Pa3znen 1. Maremarudyeckuil maker 1abopaTOPHBIX PadoT,
MathCad. JIOMAIITHUX 3a/IaHUH, YCTHBINA
onpoc

OIlK-2 OueHuBaHue pelleHus 3aaad,
nabopaTOpHBIX padoT,
JIOMAIIHUX 3aJaHui, YCTHBIN
onpoc

Pa3nen 2. Marematruyeckuili IaKkeT
GeoGebra.

OIlK-2 OueHuBaHue pelIeHus 3aaad,
Pa3nen 3. MaremaTtuueckuii makeT Tab0PaTOPHEIX PadoT,
I\/Ia_ple_ JIOMAIIHUX 3aJaHui, YCTHBIN
onpoc

OIIK-2 DK3aMeH

HpOMe)KYTOLIHaSI aTTeCTanus




1.5. Onucanue nokasaresneid GopMUpPOBAHUA KOMIIECTEHIUH

Kon xomnerennuu

Ili1anupyemble pe3yabTaThl 00yUeHus (0Ka3aTeH)

OIIK-2

3HA€T IIPUHOMWIIBI TIPUMCHCHUS TPUKIAAHBIX ITAKCTOB
KOMHBIOTCpHOﬁ MaTC€MaTuKu,

ymeer IMPUMCHATD nux A1 peIICHUA PAa3IINYIHBIX
MAaTCMAaTHYCCKHUX 3a1a4,

BJAaA€€T HABBIKAMKU IIPUMCHCHHS IIPUKIAAHBIX IIaKETOB
KOMHI)IOTepHOI‘/’I MaTCMaTHUKHU

1.6. Kputepun omue

HMBAHHUSI KOMIIETEHIMI Ha Pa3sHbBIX IJTalmax HMX

(¢popMupoBanusn
Bup y4yeOHoii padboThI Koaun4yecTBo 0a10B
1-i1 cemectp
CamocrosiTenibHOE n3ydeHue/pabora 16
BrinonHeHne 1abopaTopHbIX padoT 34
DK3aMeH (MMCbMEHHBIN) 50
Htoro 3a cemectp: 100

HaxonureabHasa cucreMa oneHuBanud mo 100-6abH0M mKaJje

Yerpipexodadr-
JbHasl cUCTeMa
OLICHUBAHUS
IK3aMeHa

100-

BykBeHHas mkaJa, coorBercrByromas 100- Cucrema

oaJIbHas 0aJJILHOM IIKAJIE OLICHUBAaHUSA

HIKaJja

3ayera

O1ianyHo

90-100

A — OTJINYHO — TEOPETUYECKOE COJIep KaHne Kypca
OCBOCHO TOJIHOCTHIO, 0€3 Mpo0OesioB; HEOOXOIUMBIE
MPaKTUYECKHE HaBBIKA PAOOTHI C OCBOCHHBIM
MaTepuaaoM c(hOpMHPOBAHBI; BCE
Mpe1yCMOTPEHHBIE POTPaMMOii 00ydIeHUS
yqe6Hble 3alaHUs BBIIIOJIHEHBI, KAYECTBO UX
BBITIOTHEHUS OIEHEHO YHCIIOM 0alsioB, OJMM3KUM K
IMaKCUMAaJIbHOMY

Xopomo

83-89

B — 04eHb XOPOIIIO — TEOPETUUYECKOE COIePKAHUE
Kypca OCBOCHO TTOJIHOCTHIO, 0€3 MpoOeIioB;
HE0OXO0IMMBIE TTPAKTUIECKHE HABBIKU PAOOTHI C
OCBOSHHBIM MaTEPHAJIOM B OCHOBHOM
c(hOpMHUPOBAHKI; BCE MPEAYCMOTPEHHBIC
MporpaMMoi 0Oy4eHHS yueOHbIC 3aaHUs
BBITIOJTHEHBI, KAYECTBO BBITIOJTHEHHS OOJIBITUHCTBA
M3 HUX OI[CHEHO YMCJIOM OalioB, OJU3KHM

K MaKCHMaJIbHOMY 3auTeHo

Xopo1o

75-82

C — X0opo1I0 — TEOPETUYECKOE COJIEpP)KaHNE Kypca
OCBOEHO IOJHOCTHI0; HEKOTOPHIE TPAKTUYECKHE
HaBBIKM Pa0OTHI C OCBOCHHBIM MaTepHaIOM
c(hopMUpOBaHbI HETOCTATOYHO; BCE
IPEIyCMOTPEHHBIE IPOTPaMMOi 00yUeHHs
yueOHbI€ 3a/JaHMsI BBITIOJIHEHBI, KA4eCTBO
BBIIIOJIHEHNS] HU OJTHOTO U3 HUX HE OLICHEHO




MHUHHMAaJIbHBIM YHCJIOM 63J'IJ'IOB, HEKOTOPBIC BU/IbL
3aJIaHHI BBIITOJHEHEI C OIIMOKaMHU

VY nosnerBo- 63-74 D — yaoBneTBOpUTENBHO — TEOPETUUECKOE
pUTEIBHO coj/iepaHue AUCIUIUIMHBI OCBOCHO YACTUYHO, HO

POOEIIbI HE HOCST CYIIECTBEHHOTO XapaKTepa;

HEOOXOIUMBIC TPAKTUYECKHUE HABBIKU PaOOTHI

C OCBOEHHBIM MaTEpHUajIOM B OCHOBHOM

c(hopMUPOBaHBI; OOIBHIIUHCTBO

MPElyCMOTPEHHBIX MTPOrpaMMOil 00yUeHHs

y4eOHBIX 3aJJaHUM BBITIOJIHEHO, HEKOTOPbIE

13 BBINIOJTHEHHBIX 331aHUH, COZIepKaT OMIHMOKH

VY nosnerBo- 50-62 E — mocpenctBeHHO — TeopeTUUECKOE
PUTEIIBHO coJiep:KaHue Kypca OCBOCHO YaCTHYHO;

HEKOTOPBIC MPAKTUYECKHUE HABBIKU Pa0OTHI

He c(OPMUPOBAHBI, MHOTHE TIPETyCMOTPEHHBIE

mporpamMmoit oOyueHus yueOHbIe 3a1aHHs

HE BBIMOJHEHBI JIN00 KAYECTBO BHITIOJHEHUS

HEKOTOPBIX M3 HUX OIICHEHO YMCIIOM 0aJlIOB,

OJIM3KUM K MUHUMAJILHOMY

HeynosnerBo- 21-49 FX — Hey1OBIETBOPUTEIBHO — TEOPETUUECKOE
PUTEIBHO coJiep:KaHue Kypca OCBOCHO YaCTHYHO; He 3aureno
HE00XO0IUMbIE TPAKTUUYECKHUE HABbIKU PaOOTHI
He c(hOPMHUPOBAHBI; OOJIBITUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMOi 00y4IeHHUs
yueOHBIX 3aJ]aHH He BHIMOJIHEHO JTU0O0 KaueCTBO
UX BBITTOJIHEHHSI OI[CHEHO YHCIIOM 0alioB,
ONU3KUM K MUHHUMAJILHOMY; TIPU
JIOTIOJTHUTEIILHOM CaMOCTOSATEIBHOM paboTe Hall
MaTepHajIoM Kypca BO3MOXKHO NOBBILIEHNE
Ka4yecTBa BBHITOJHEHHS YUeOHBIX 3aJaHUI

Heynosnerso- 0-20 F — HeyIOBIETBOPUTENHHO — TEOPETUUECKOE
pUTENIBHO coJiep’KaHue Kypca HE OCBOEHO; HE00X0/IMMbIe
MPAKTUYECKHE HABBIKU PaOOTHI

He c(hOPMUPOBAHBI; BCE BBHINOJTHEHHBIC YUCOHBIC
3aJJlaHuUs COJEpIKAT rpyObIe OIIUNOKH,
JIOTIOTHUTEIIbHAS CAMOCTOSTEIbHAs paboTa Hajl
MaTepuaioM Kypca He IpUBeIeT K KaKoMy-ITH00
3HAYMMOMY TIOBBIIICHUIO KaYECTBA BHITIOJTHEHHS
y4eOHBIX 3aJJaHHi

2. KOHTPOJIBHO-OLUEHOYHBIE CPEJACTBA

2.1.OueHo4YHbIE CPEACTBA TEKYILIEr0 KOHTPOJIsI (TUIIOBbIE)

Bonpocel 1J151 yCTHOT0 onpoca
0. Kakoe I1O cunTaroT «makeToM KOMIBbIOTEPHOU MaTEMATUKK»?
1. KakoB reoMeTpuuecKuii CMBICI IIPOU3BOJHON U ONPENEIECHHOIO HHTErpasia?
2. YkaxxuTe BhIpaKE€HUS I HaXOXKACHHUS 00bEMOB MPOCTPAHCTBEHHBIX PUTYp, TUIOIIAAEH
IIOBEPXHOCTEH.
3. B yuem oTiiMune MHTEPHONALMY, AMPOKCUMAIIMH U SKCTPATIONSIIIUA?
4. Kakue BcTpoennbie pynkuuu B GeoGebra, MathCad, Maple cymectByror amst




MHTEPIIONIALNN?

5. Ilepeuncimute X0Tst OBl CEMb THIIOB 33124, KOTOPBIE MTO3BOJISIET PEMIATh MAKET MPOTrpaMM
MathCAD (GeoGebra, Maple).

6. Paznuuaer 1u MathCAD cTpouHnblie 1 mponucHbIe OyKBBI B UMEHAX MTEPEMEHHBIX?

7. MoxHO 11 ucronb3oBath B cpene MathCAD B uMeHaxX MepeMEHHBIX PYCCKHUE CUMBOJIIBI?

8. MoxxHO 1T cHavasia HaOpaTh GopMyITy, a 3aTeM HIDKE HITH IpaBee ATOH GOpMYIIbl IPUCBOUTH
3HAYCHUS BXOSIIUM B Hee mepeMenHbiM B GeoGebra, MathCad, Maple?

9. Kak nokasate Ha rpaduKe JIMHUU CETKU M 3a1aTh ux uncio B GeoGebra, MathCad, Maple?
10. Kak u3MeHuTh TOIIIMHY U 1BeT JnHuK rpaduka B GeoGebra, MathCad, Maple?

11. Yro 3HauuT: pemnth 3aaa4y Komm uist muddepeHnanbHbpIX ypaBHEHUN TIEpBOTo mopsiaka?
12. KakoBa rpaduyeckast HHTEpIIpETaIHs YUCICHHOTO pemeHus 1updepeHnanTbHOro
ypaBHEHUS?

13. Kakue cymecTByIOT METOABI pemieHus 1uddhepeHInalIbHOr0 ypaBHEHUS B 3aBUCIMOCTH OT
dopmel nipeacrainenus pemrenus 8 GeoGebra, MathCad, Maple?

KoMiiekTbl AUTAKTHICCKHUX MAaTE€PHUAJIOB K IPOBCACHUIO

JIa0OpaTOPHBIX padoT
Jla6oparopuas padora Nel. Pemenue cucrem ypasaenuii B MathCad
Heap — chopmMupoBaTh 3HAHWS, YMECHHUS W HABBIKM PAa0OTHI ¢ MaTEMaTHYCCKHM I1aKeTOM
MathCad.
3aganue Pemuth cucreMy ypaBHEHUM
BapuanTsl 3a1anmii

Ne 3ananue Ne 3ananue

112.047x, +0.172x, +0.702x, + 0.226x, = 0.5147 |3.738x, + 0.195x, +0.275x, +0.136x%, = 0.815
0.495x, +4.093x, +0.083x, +0.390x, =0.176/ |0.519x, +5.002x, +0.405x, +0.283x, = 0.191]
0.277x, +0.368x, +4.164x, + 0.535x, =0.309 |0.306x, +0.381x, +4.812x, + 0.418x, = 0.423
0.766x, +0.646x, +0.767x, +5.960x, =0.535 |0.272x, +0.142x, +0.314X, +3.395x, = 0.352

KoHTpoabHbIEe BONPOCHI

1. Ilepeuncnute XOoTs Obl C€Mb THUIOB 3aJay, KOTOpbIE MO3BOJIAET pellaTh MAaKeT MPOrpaMm
MathCAD.

2. Paznmuuaer nmu MathCAD ctpounble 1 IponucHble OYKBbI B UMEHAX MEPEMEHHBIX?

3. Moxno nu ucnons3oBatk B cpeae MathCAD B umeHax nmepeMeHHBIX PYCCKUE CUMBOJIBI?

4. MoxHO 1M cHavaia HaOpaThb ¢GopMyily, a 3aTeM HIKE WIM IpaBee 3TOH (opMyIbI
MIPUCBOMUTH 3HAYCHUS BXOISAIINM B HEE TEPEMEHHBIM?

Jlaboparopuas padora Ne2. [locTpoeHHe MIOCKUX U MpocTpaHcTBeHHbIX Guryp B MathCad
Heab — chopmMupoBaTh 3HAHHS, YMEHHUS M HAaBBIKU MMOCTpoeHuUs rpaduueckux guryp B MathCad.
3ananue
1. IlocTpouTts Gurypy, orpanndeHHyro jauHuei, ¢ marom 0,1 u 0,01.

2. ITocTpouTh KPUBYIO, HAWTH JAJMHY IyTH B YKQ3aHHBIX MpeJeNax.

3. IlocTpouTh TENO, UCTIONB3YS 3eTeHYI0 ceTKy ¢ marom 0,1 u cunroro ¢ marom 0,01.

4. TlocTpouTh MOBEPXHOCTh, BBHIOpATh pa3lIUYHbIE 3AJMBKH IMOBEPXHOCTH, 3aT€M IOBEPHYTb
cuctemy koopauHaT Ha 60 rpagycoB. [IocTpouTs TPOEKLIMIO HA 0X).

BapuanTsl 3a1aHui

Ne Kpusas Kpusas Temno, obpaszoBanHoe | [ToBepxHOCTH
Bap BpamieHneM BOkpyr ocu Ox
HaH JINHUCH, 3a7aHHOM
Ta ypaBHEHHEM
1 |y=4-x°, y=0. y=x>?01x=0 10 x=4 | y=4x —x2, y=x. y=1-2x




KonTpoJsbHbIe BOpoChI

1. Kakue KaHOHWYECKHUE YpaBHEHUS MMOBEPXHOCTEH 2-TO TOPsJIKA BI 3HACTE?

2. Kak moka3aTp Ha rpaduke TMHUU CETKH U 33/1aTh UX YUCIIO?

3. Kak u3mMeHuTh TONIMHY U 1IBET JUHUU Tpaduxa?

Jlaboparopnas padora Ne3. Pemenue nuddepenuuansubix ypasuenuii B MathCad
Heab — chopmupoBathk ymeHus pewmars 3agady Komm mis nuddepeHuuanbHbIX ypaBHEHUH

y = f(x,y)ua orpeske [a,b] npu 3amamHOM HauameHOM ycHOBHH Y(Xg)=Yo PasIHYHBIME

METOJIaMH C MOMOIIBIO MPUKJIAJHBIX TPOTPAMM.
3amanue

1. Pemwmte nuddepennunanpsHoe ypaBHeHHE B MaTeMaTndeckoM nakere MathCad ¢ momoristo
BCTPOCHHBIX (DYHKIMI, TOIXYy4YMB AaHAJIUTUYECKOE W YHWCICHHBIC pEIICHUs, pEeLICHue
pa3I0XKEeHHOE B PSII.

2. Tlocrpoiite rpaduku pemenus AudQepeHInaIbHOTO YPaBHEHUSI B MATEMAaTHYECKOM aKeTe
MathCad.

BapuanTsl 3a1anuii

Ne BapuanTa YpaBHeHUE y ( X, ) =Y, [a, b]

1 J = x+cos L y(18)=2.6 [1.8;2.8]

J5
KoHTposbHBIe BOPOCHI
1. Yro 3HauuT: pemnTsb 3anauy Komm st nuddepeHnnanbHbIX ypaBHEHU IEPBOTo HOpsiaKa?
2. I'padmueckasi MHTEpIIPETALUS YUCICHHOTO perieHus AuddepeHInaibHOr0 YpaBHCHUSI.
3. Kakue cymiecTByrOT MeTobl perieHus qud(epeHIHaibHOr0 YPABHEHUSI B 3aBUCUMOCTH OT
(GopMBbI IIpeICTaBICHUS PELICHUS?
JladopaTopnas paGora Ned. Monenmposanue B MathCad

Iear — Ha mnpuMepe JWHEWHOW CHCTEMBI IPEOOPa3OBaHMs CHTHajda ITOJYYHTh HAaBBIKH
mozenupoBanust B MathCad

3aganue

1. Hcnons3ys B Mathcad mpeobpasoBanue Jlamiaca, MOCTPOUTh CHUTHAI Ha BBIXOJC

JIMHEUHOU CUCTEMBI

X Y
Wa(s) W2(s) ———>

2. TlocTpouTh AaMIIMTYIHO-YACTOTHBIE XAPAKTEPUCTHKH 3BEHBEB M CHUCTEMBI B IIEJIOM.
BeraucnauTs nonocsr npomyckanus (o yposio 0,5).

3. CocraButh nuddepeHnnanbHOe ypaBHEHNE, ONUCHIBAIOLIEE 3a1aHHYI0 chcTeMy. Mcnonb3ys
pemenne B Mathcad nmuddepenimansHoro ypaBHeHHs, TOCTPOUTh IPpaUK BBIXOJHOW PEaKIIMU
CHCTEMBI TIPH 33JJAHHOM BXOJTHOM CHTHAJIE.

4. Wcnons3ys pemenre B Mathcad muddepenunansHoro ypaBHEHUs, ONPEIEIUTh BBIXOIHYIO
PEAKIMI0 CHUCTEMBI TPH CHHYCOMIATBHOM BXOJHOM CHUTHaie. J[ns MSITH 3HAYeHWH YacTOTHI
HAlTH aMIUIUTY[bl CHTHAaja Ha BBIXOJE B YCTAHOBUBIIEMCS PEXUME U CpaBHUTH ux ¢ AUX
(pe3ynbTatsl 11.2).

5. Ucnonbsys meton Dilepa, COCTABUTh PEKYPPEHTHEIE YPABHEHHUS, OIUCHIBAIOIIME 3a1aHHYIO
cucremy. Pemmuts B Mathcad pekyppeHTHBIE YpaBHEHHS M IMOCTPOUTH TIpadUK BBIXOIHOU
PEaKIMK CHCTEMBI TIPY 33/IaHHOM BXOJJHOM CHTHAJIE.

6. TIlo aHanoOruu C 1.5 BBLINOIHUTL MOJEITMPOBAHKE IO METOLY OTOOPAKEHHS.

BapuanTsl 3a1anuii



Ne | Curnan W(s) W(s)
X(t)
1 Xo 1/(1+5sTy) 1/(1+5sTy)
KouTtpoJbHbie Bonpochl
1. Kakue Buipl epe1aTouHbIX (DYHKIMA BBl 3HACTE?
2. B yem 3akmmrogaercs nmpeodpa3oBanue npsimoe u ooparnoe Jlarraca?

JlaGopaTopnasi padora Ne5. Padora co Bkiaaakamu u pynkuusimu GeoGebra
Heap — chopmMupoBaTh 3HAHHS, YMEHHS W HABBIKM Pa0OTHl ¢ MAaTEMaTHYECKHM IaKeTOM
GeoGebra.
3apanue Co3nath (yHKuMIO mnonb3oBareis Y=f(X), BBYHCINTH €€ 3HAYCHHE B TOYKE Xo U
MIPOCTPOUTH TpaduK.
BapuanTsl 3a1anuii

No DOyHKIUS X0
e—X
1 y=——X 5.5
et +1

KoHTpoabHbIE BONPOCHI

1. HazoBwure kakue ¢pyHkiuu Boimoaasor GeoGebra.?

2. Kakue BCTpOCHHBIE CTaTUCTHYECKHE (DYHKIIMHM MOYKHO BBIYUCITUTH B GeoGebra?

3. Kak co3nath Java-anrieTs! AMHAMUYECKUX YEpTEexXel Ui uX BKIOYeHUs B BeO-cTpanuiip?
Jlaboparopnas padora Ne6. Otnenenne kopHeii ypaHenuii B GeoGebra

Heap — BbIpaboTaTh yMEHMS W HABBIKM HCIIOIB30BAHUS METOJOB OTICICHMS KOPHEH IpH

pEILICHUU KOHKPETHBIX YpaBHEHUH ¢ momonibio GeoGebra.

3aganue

1. OTnenuTh KOPHU TPAHCICHICHTHOTO YpaBHEHHS IPaUIeCKH.

2. IIpoBecTr YUCICHHOE OTAEIEHUE KOPHEH.

3. Pemuth ypaBHEHHE METOIaMH MOJOBUHHOTO JCJICHUs U uTepaiuii ¢ Tounoctsio 0,001.

4. BbiBecTM Ha mevarh MNPHOIMKEHHOE 3HAUYEHUE KOPHS, KOJMYECTBO HTEpaIil, 3HaYCHHE

HEBSI3KH.

5. IlpoBecTu cpaBHUTEIbHYIO XapaKTEPUCTUKY METOJIOB.

6. Petnth ypaBHenue B cpeie GeoGebra ¢ moMoIibio BCTPOSHHBIX (QYHKITHIA.

BapuanTsl 3a1aHui

Ne BapuanTa | 3amaHue Ne BapuanTa 3ananue
X 2
1 T a— 7 X _1-0
In“(x~1) fex

KonTpoJibHbIe Bonpockl
1. Yro Ha3pIBaeTCs KOPHEM ypaBHEHUA?
2. YTO 3HaUMT pemInTh ypaBHEHHE?
3. YTo 3HAUUT OTAEINTH KOPEHB?
4. Cytb rpaduuecKoro OTACIICHHS] KOPHEH ypaBHEHUS.
5. CyTb UHCIIEHHOTO OTJEJIEHUSI KOPHEW ypaBHEHUSI.
JlaGopaTopuas padora Ne7. UnTepnosupoanne pynxkumii B GeoGebra
Leab — Hay4yuTh COCTABJIATh M NPUMEHSTh MHTEPIOJALUOHHBIE (OPMYJIBI U OLIEHHBATh HX
MOTPEIIHOCTH, JaTh HAaBBIKM B HCIOJIb30BAaHUU NPOTPAMMHBIX CpPEICTB, M IPOBEPKU
MIOJIyYEHHBIX PE3YyJIbTATOB.
3ananue
1. TlocTpouTh HHTEPHOISAIMOHHBII MHOTOUJIEH.
2. TMocrpouts rpaduk HHTEPHOISAIMOHHON QYHKITUH.
3. Haiitu npuOmmkeHHble 3HaYeHMs (DYHKIMM MpPHU JaHHBIX HPOMEXKYTOUHBIX 3HAUYCHMSX
apryMeHTa.
BapuanTsl 3a1aHui



https://ru.wikipedia.org/wiki/Java-%D0%B0%D0%BF%D0%BF%D0%BB%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0

1 2 3

X y X y X y
1,415 0,8886 3,50 33,115 1,345 4,3532
1,420 0,8900 3,55 34,813 1,350 4,4552
1,425 0,8906 3,60 36,598 1,355 4,5618
1,430 0,8917 3,65 38,474 1,360 4,6734
1,435 0,8927 3,70 40,447 1,365 4,7903
1,440 0,8940 3,75 42,521 1,370 49130
1,445 0,8947 3,80 44,701 1,375 5,0419
1,450 0,8957 3,85 46,993 1,380 51774
1,455 0,8967 3,90 49,402 1,385 5,3201
1,460 0,8977 3,95 51,935 1,390 5,4706
1,465 0,8986 4,00 54,598 1,395 5,6296

B Touke X=1,4161 B Touke X=3,475 B Touke X=1,374

KonTposbHbIe BONPOCHI
1. ChopmynupyiiTe MOCTAaHOBKY 33]]a4 WHTEPITOJISIIIHH.
2. Kakue UHTepIOJISIIMOHHbIE METO/IbI BbI 3HaeTe?
JlabopaTopnasi paGora Ne§. Uncsiennoe nud¢epeHnpoBanue 1 HHTETPMPOBaHNeE B
GeoGebra
Heab — nare HaBblku B ucnosib3oBanuu IO ans mpoBepky MOJyYEHHBIX pE3yJIbTAaTOB MpPU
muddepeHIIMPOBAaHUH U UHTETPUPOBAHUU (DYHKIIHIA.
3aganue
1. HaliTn npubnuxeHHble 3HAYEHUS TPOU3BOIHON (PYHKIIMK HA MHTEPBAJIC HHTEPIIOIUPOBAHHUSL.
2. Iloctpouts rpaduk NpoU3BOTHON HYHKINH.
3. Haiitu mpubnmkeHHOE 3HaueHHWE WHTerpana 3aganHou ¢ynkimu f(X) Ha orpeske [a, b] mo
pa3IUYHbIM Npu AeneHun otpe3ka Ha 10 u Ha 200 paBHBIX yacTeil.
BapuanTsl 3a1aHui

, Ne (x) [a, b] Ne
pHaHTa BapHaHTa

f(x) [a, b]

X
1 1+ cos® x [0; 3] 7 XZtQ(Z] [1,52,9]

KoHTpoJbHbBIE BONIPOCHI
1. KakoB reoMeTpr4ecKuii CMBICII IPOM3BOJHON U ONPENEICHHOIO HHTErpaia’?
2. YKaxuTe BBIPRXKEHHUS NJS HAXOXKACHHUS OOBEMOB MPOCTPAHCTBEHHBIX (UTYp, IUIOIIAAEi
MIOBEPXHOCTEH.

JlaGopaTopHnasi padoTa Ne9. AnnpokcuMaIus 3KCnepuMeHTAIbLHBIX JaHHbIX B GeoGebra
Iexan — BeipaboTaTh HaBBIKK paboOTHI B cpene GeoGebra meronamu annpokcumaryu.
3ananue
1. Ucnonp3ys naHHble TaOJWIBI U TPUMEHSS CTaHIApTHBIE 3aMEHbl INEPEMEHHBIX, HaWTH
YpaBHEHUS CIEAYIONIMX BHUIOB PETPECCUi: JIMHEWHOW, THUMEePOOTUIECKON, CTENeHHOM,
NoKa3aTeabHOM, JorapupMHUUECKON.
2. CpaBHUTb Ka4eCTBO MOJYUYEHHBIX TPUOIMKEHUN TyTeM CPaBHEHUS UX OTKJIOHEHUH.
3. [octpouTh rpaduKu MOTYUUBIIUXCS 3aBUCUMOCTEH M TaOJIMYHBIX 3HAYCHUH apryMEHTOB U

GyHKIHH.
BapuanTsl 3a1aHui

Ne 3aganue

IRRE: 1,20 1,57 1,94 2,31 2,68 3,05 3,42 3,79
y 2,56 2,06 1,58 1,25 0,91 0,66 0,38 0,21

KonTpoJibHBIE BOPOCHI

1. B yeM oTii4ure UHTEPIOISALNUN, AMIPOKCUMAIIUN U SKCTPANoJIsIun?

2. Kakwue Bcrpoennslie ¢pynkuun MathLab cymectByroT s naTepnoasiuuu?
JlaGopaTopuasi padora Nel(0. Heuerkasi jormka B Maple



Ieab — BepaboTaTh HABBIKK pabOTHI B HEYETKOM cpezie makera Maple.
3ananue. Co3naiite ceTh Xonduiaa, MpOTECTUPYEHTE U OTUIIHUTE €€ padboTy
> restart:with(plottools):with(plots):
randomize():p:=rand(1..120):# ®Oyukuus ciy4aitHeix yrcen ot 1 g0 120
K:=12: # Hucno o6pa3ion
y:=12: x:=10: # Pazmep
N:=x*y: # Uucio HEMpOHOB
bp:=proc(x) if x=0 then -1 else 1;fi;end:#bunonspaoe KogupoBaHue
hs:=proc(x) if x<0 then 0 else 1;fi;end: #xoaupoBanue
Conv:=proc(VV) convert([seq([seq(VV[i+x*(j-1)],i=1..X)],j=1..y)].list);end:
S0:=POLYGONS([[0,0],[1,0],[1,1],[0,1]],COLOR(RGB,1,1,1)):#ITycToit kBampaT
S1:=POLYGONS([[0,0],[1,0],[1,1].[0,1]],COLOR(HUE,0.5)):#Cunwuii kBaapar
Ris:=proc(M) local i,j,k,B,S0,S1:
fori toydo

for j to x do

k:=M[i,j]:B[i,j]:=translate(S||k,j,y+1-i);
od:
od:

PLOT (seq(seq(BIi,jl,j=1..x),i=1..y),SCALING(CONSTRAINED),AXESSTYLE(NONE)):
end:
forifromOto Kdo

M|li:=readdata(cat("C:\\dnld\\1\\" ,convert(i,string),".txt"),integer,30):
P[i]:=display(Ris(M||i),PLOT(TEXT([10,-0.3],convert(i,string), COLOR(RGB,1,0,0)))):
od:
display(seq(P[i],i=0..K),insequence=true);
KoHTpoabHbIEe BONPOCHI
1. TToctpoiite rpaduk OIT  (x) = exp(-4| x —m | ), COOTBETCTBYIOIIEH TepMy «aHOPMAabHAs
Temreparypa desjoBedeckoro Tema» M = 36,6 °C . BriGepute 3HaueHHE MaclITaOHOTO
koaddunuenta K , , obecrieunBaromiee HoOpMUpoBaHue auanazona 35-39 °C B mHTEpBaie |-
1,+1].
2. Kakum onepamusiM OyieBOi anreOpbl COOTBETCTBYIOT HpOIENyphl (a33u-oO0beAWHEHHS U
¢a3zzu-nepeceyeHnst HEYETKUX MHOXKECTB?
3. C nomompro kakux mporenyp Haxoasat OI1 daz3u-oObenuHeHNs U Pa33u-nepecedcHus, eClid
u3BecTHbI DI nCXOaHBIX MHOXKECTB?
4. TTpousuTIOCTPUPYHTE HA JIBYX NMPOU3BOJBHBIX Ipadukax | (¢) u W (y) MpaBHIO UMILTUKAIAN
Mawmpaanu npu QUKCUPOBAHHOM 3HAUEHUE £*.

Jlaboparopnas padora Nell. Pagora pynkuusimu, npenesamu u rpapuxamvu B Maple

Iexan — BripaboTaTh HaBBIKK paboOTHI B cpene Maple.
3aganue B xaxxaom BapuanTe TpeOyeTcs pelInTh BCE 3a[a4d HETOCPEJACTBEHHO M C TIOMOIIBIO
naketa Maple.

. Haittu MMpeaci noCjaca0BaTCIIbHOCTH Xn .

V VV VYV VYV V VYV YV VYV VYV VYV YV VYV YVYV

. Haiitu npenen GyHKmu.

1
2
3. Haiitu npousBoanyo QyHkuuu Y = f(X).
4. Tloctpouts rpadpux pynkuuu Yy = f(X).

5. Tloctpouts rpaduk GyHKIHH, 3aJaHHOW HESBHO, MapaMETPUUYECKH WM B TOJSPHBIX
KOOpJAMHATAX.

BapuanTsl 3axanuii

Bapuanr 1. Bapuanr 2.



n

9+ — n
1. x =—"n+1 1, xn:—3+(0’5)
24t 5+(0,3)"
n
, Iim\/7+2x—x2—\/x2+x+1 > im Y16+ X +X+6
o2 2% — X o894 X+ xX47
1-x° !
3 100={[ 3 f(x):(&+%)
4+ x-3%° y_(x—l)3
C(x=2) (x=2)?
: X=t>+2t° +1 : X=(t-1Dt-2)
y=—2+3t—t° Cly=(t-1%(t-3)

KonTposbHbie BONPOCHI

1. Kakue uncrpymentsl Maple mo3BosisiroT cTpouTh rpaguku QyHKIHiA?
2. Kakue criocoOsI 3a1anus GyHKIUM BBl 3HaeTE?

3. Kakue uaCcTpyMeHTHI Maple mo3BoJsIFOT HaX0IUTh TPEIEIThI?

Bomnpocs! AJ1s1 NpoBeeHUs1 JOMAIIHEH KOHTPOJIbHOH PadoThI
1. Kakue unctpymentsl Maple mo3BosistoT cTpouTh rpaduku QyHKIUNR?
2. Kakue uaCTpyMEHTHI Maple mo3BoJsiioT HaXOIUTh MPEIeITbI?
3. Iopsimok co3nanus cucteM (a3su-perynuposanus B Maple.
4. Metons! nedaszudukaryu, BcrpoeHHsie B Maple.
5. Buzsl ¢pyHKIMii IPUHAUISKHOCTH, BCTpoeHHbIe B Maple.
6. Kaxum oneparusm OyseBoit anreOpbl COOTBETCTBYIOT MPOLEAYPHI (Pa33u-00beAMHEHUS H
(a3z3u-nepeceyeHnst HEYETKUX MHOXKECTB?
7. Mcnonp3oBaHue IMHaAMUYECKUX yepTexeil MmaremaTuueckoro nakera GeoGebra npu
u3ydyeHHH TeMbl «KpHBBIE BTOPOTO MOPSIKA.

2.2. OueHoYyHBbIe CpeacTBa I  MPOMEKYTOYHOH  aTTecTaluu
(3x3aMeH)

1. Kakue uactpymeHnTsl Maple mo3BossioT CTpouTh rpapuky GyHKIi?
2. Haiitu npenen ¢pyHKIUHU, TPOU3BOIHYIO, TOCTPOUTH rpaduk ¢pynkiuu B MathCad

3 ay2
Q) 1=+ 5 y= TN
1+ X (x-=2)

3. Kakue uncrpymentsl Maple m03BOJISIIOT HAXOAUTH MPEAEIbI?
4. Haiitu npubivkeHHbIe 3HaYeHUsI TPOU3BOIHON (PYHKIIMK HA MHTEpBaje, MHTerpaa,

/ 2
OCTPOUTH rpaduk mpousBoaHON GyHKIHMH f(X)= 1+cos” X Ha [0; 4].
5. TTopsimok co3manust KPUBBIX BTOporo mopsiaka B GeoGebra.
6. Haiitu npenen GpyHKIMH, TPOU3BOIHYIO, TOCTPOUTD I'paduK GYyHKINUN

1Y (x-1)3
f = B p— =
a) f(x) [\/X+ rX] ,0)y (x_2)?

7. Tlopsimok co3manus moBepxuocreit B GeoGebra.
8. Haiitu npuOmkeHHbIe 3HAYSHUS TPOU3BOIHON (DYHKIIMK Ha HHTEpBase, HHTErpaa,



MOCTPOUTH Tpaduk Mpou3BogHON PyHKIMHN f(X)= thg (gj Ha [1,5;2,5].

9. HaiiTu reomeTprueckoe MECTO TOUYEK IUIOCKOCTH, PACCTOSIHUE OT KaXKA0H U3 KOTOPBIX J10
JMaHHO# Touku F 3T0# 110CKOCTH, Ha3bIBaeMO# (POKYCOM, paBHO PaCCTOSHHIO 10 MPsMOit d,
Ha3bIBAEMOMW TUPEKTPUCOM, HE TTpoxojsien uyepes F.

10. Pemute zm(b(pepeHuHaanoe ypaBHenue B MathCad. ITocTpoiite rpaduk permeHus

y —X+C°5\/- y(18)=26 [1.8;28]

11. Kakum onepauHﬁM OyneBoii anredpsl COOTBETCTBYIOT MPOLEAYPHI (pa33u-00beIMHEHUS U

(ba33H-nepecequH>1 HEYETKHX MHOKECTB?

X2

=1
4f
12. Pemuth ypaBHEHUE 1+x ¢ Tounocthro 0,001 u 0,0001. BeiBecTn npubamxeHHOE

3HaYeHHE KOPHS, KOJIMYECTBO UTEPALlnii, 3HaYeHHE HEeBsI3KU. [locTpouts rpaduk GpyHKINH

XZ

- 1= y
1+ x
13. C nomomkto kakux mnpouenayp Haxoaar @I pa33u-odbennnenus u Gazzu-nepeceyeHusi, €Ciam

u3BecTHbl DII nCXOAHBIX MHOKECTB?
14. Pemute ):[I/I(b(bepeHuHaanoe ypaBHenue B MathCad. IloctpoiiTe rpaduk pemieHus

y—X+ﬂ”J= y(0.6)=0.8 [0.6;1.6]

15. HazoBure quLIpe OCHOBHBIX oOkHa MatLab. Kakue ¢yHKIIMM OHU BBIOIHSAIOT?
X

— =
16. Peminth ypaBHEeHUE In"(x-1) ¢ rounoctrio 0,001 1 0,0001. BeiBecTn npubamkeHHOe
3Hau€HUE KOPHS, KOJINYECTBO UTEpallnii, 3HAUEHNE HEBSI3KH.

X

oy oY
17. lloctpouts rpadux GyHKIHHU.
18. Mcnionb3ys naHHbIe TaOIMIIBI HAUTH ypaBHEHUS JTMHEHHON U CTENIEHHOM perpeccuil.
CpaBHUTB Ka4eCTBO MOJYYEHHBIX MPUOIMKEHUH ITyTeM CpaBHEHUS X OTKJIOHEHUH. [locTpouts
rpaduKy NOTYYHMBIIMXCS 3aBUCUMOCTEN M TaOJUYHBIX 3HAUEHUH apryMEHTOB U (DYHKIUH.
X 1,73 2,56 3,39 4,22 5,05 5,89 6,70 7,53
y 0,63 1,11 1,42 1,96 2,30 2,89 3,29 3,87
19. Ucnonb3ys JaHHbBIE TPEIBITYIISH TaOIUIBI HAUTH YpaBHCHUS JTUHEHHON W TIOKa3aTeIIbHON
perpeccuii. CpaBHUTH Ka4eCTBO MOJYYSHHBIX TPUOIMKEHUH ITyTeM CpaBHEHHS UX OTKJIOHEHUH.
[Toctpouts rpaduku MOTYYUBIINXCS 3AaBUCUMOCTEN U TaOJIMYHBIX 3HAYEHUI apryMEHTOB U
byHKINN.
20. Ucnionp3yst JaHHBIC TAaOIHIIBI HAWTH YpaBHEHHS CIEIYIONINX BUIOB PErPeCcChii: INHEHHOM,
JorapupMHUECKON, TOKa3aTebHON. CpaBHUTH KaUECTBO MOJTYYEHHBIX MPUOIMKEHUH TyTeM
CpPaBHEHHUsI UX OTKJIOHEHUHU. [locTponTh rpad KK MONTYYUBIINXCS 3aBUCUMOCTEN M TaOIMYHBIX
3HaYeHUH apryMEHTOB M (DYHKIIHH.
X 1,20 1,57 1,94 2,31 2,68 3,05 3,42 3,79
y 2,56 2,06 1,58 1,25 0,91 0,66 0,38 0,21




