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1. KOM]’[eTeHIII/II/I N HHAAKATOPbI HX JOCTHXKCHMSA, IPOBepPACMbIC TaHHBIMH
OLCHOYHBIMH MaTepHaAIaMH

Lenbt0 OCBOCHMSI TUCIUIUIMHEI BJIsIeTCS (POPMUPOBAHUE CIIECAYIOMINX KOMIIETSHIUH:
BK-1 CnocoGeH mpuMeHATh 00IIHE U CTICIIHATM3UPOBAHHBIC KOMITHIOTEPHBIC TPOTPaMMBbI
IPY PELICHUH 33/1a4 MPO(eCCUOHATBHON AEATEIbHOCTH

PesynbpraramMu 0cBOEHUS IUCLUIUIMHBI SIBISIFOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHHUS
KOMIIETECHIINH:

POBK-1.1 3Haer mpaBwia ¥ HPUHIMIBI TPUMEHEHUS OOIIMX M CIEHHATU3UPOBAHHBIX
KOMITBIOTEPHBIX IPOrpaMM Il PELICHUs 3a7a4 Npo(ecCHOHANBHOMN AesTeIbHOCTH

POBK-1.2 Ymeer npumeHats coBpeMmeHHble IT-TexHonmormm s cOopa, aHanuza u
NpeACTaBiIeHus HMH(OPMALMK; HCHOIb30BATh B IMPO(ECCHOHAIBHONW JESITEIbHOCTH O0LIUe U
CIEMAIN3UPOBAaHHBIE KOMIIBIOTEPHBIE IPOTPaAMMBbI

2. OueHoYHbIe MaTepUaJbl TEKyIIero KOHTpoJisi u kputepun ouenuBanus (POBK-
1.1, POBK-1.2).

DJeMEeHTHI TEKYIIETO KOHTPOJIA:
— 3aJIaHUs BBIIIOJIHSIEMBIE B KJIACCE;

3aoanus (POBK-1.1, POBK-1.2)

3a/iaHus BBIMOJIHSAIOTCS B TIPOLIECCE M3YUEHHS Ka)KJOTO U3 MMAKETOB U COCTOSAT U3 33/ad,
KOTOpPbIE HEOOXOAMMO PEIIUTh CPEICTBAMH JAHHOTO MAKEeTa.

Hcxonuble qaHHble: 3aaHusl IPENoJaBaTes.

dopMa npeAcTaBIeHUS Pe3yJIbTaTa: Y4aCTHE B BBIIIOJIHEHUH YIIPAXKHEHUH,
Mpe0CTaBlIeHUe 0OPAaTHOM CBS3U U PE3YJIbTAaTOB YIIPAKHCHUM.

ITpumeps! 3anannii(ynpaxHEHUN):

1. Haiitu 3HaueHNE BBIpAKEHUS

a) 1.2—5%6+ \/% — 35 Otser -271.1367
b) \/67 — V89 + /33 + 89 + 490 + 57 * 5612 Otser 5.4216%10%
2. Bbuucnuth ornpeeneHHble HHTErpallbl
T
j xodx Otser 2.4674012
0 cos(x)?+1

3
dx
,[0 m OTBCT1,143181

3. Pemuth ypaBHEHHE

logz(x?2 +3xx+4) =25 Orser (-5.220008,
2.220008)
4. Pa3noxxuTh Ha IPOCThIE APOOH
x—-2
3 2
X +4x +5x+2
4 4 3
— + —
x+2 x+1 ~
(x+1)

OTtBeT



5. Ympoctuth

\/_ \/_ ) r’x;,,r}”#?t\/;

1/4 1/ 4 1/4 1/4
X - }’ ¥ +X OtBeT Yy

6. HaiiTu momanas KpUBOJIMHEHHOM Tparenuu, eCjIl OHa OrpaHuyYeHa mapadosIoi
y = (x - 1 )% u runepbomnoii x° - 0,5%y* = 1.
Otget 2.08688285305287
d - 2
(sin(y+2x)+x y)

2

7. Haittu dx dy

8. PemmuTh cucreMy ypaBHEHHI
2
Z+Xy+2 X :O’
3 3
-z +5y +3x—1:0’

2 2
z -y +x+5=0

OtBeT

[x = —0.43942%i — 0.75208,y = —1.5698%i — 0.20178,z = —2.5912%i — 0.20704],
[x = 0.43942%i — 0.75208,y = 1.5698%i — 0.20178,z = 2.5912%i — 0.20704],
[x = 1.342%i + 0.6646,y = 0.27903 — 1.5984%i, z = 0.3879 — 2.8796%i],
[x = 0.6646 — 1.342%i,y = 1.5984%i + 0.27903,z = 2.8796%i + 0.3879],
[x = 0.62825%i — 1.0688,y = 1.1964 — 0.26698%i, z = 1.6489%i — 0.38423],
[x = —0.62825%i — 1.0688,y = 0.26698%i + 1.1964,z = —1.6489%i — 0.38423],
[x = 0.99513 — 0.6641%i,y = —0.34751%i — 1.2208,z = 2.1785%i + 0.34716],
[x = 0.6641%i + 0.99513,y = 0.34751%i — 1.2208,z = 0.34716 — 2.1785%],
[x = 0.84138%i — 0.3899,y = —0.64939%i — 1.0826,z = 1.9699%:i + 0.14332],
[x = —0.84138%i — 0.3899,y = 0.64939%i — 1.0826,z = 0.14332 — 1.9699%i],
[x = 0.53541 — 0.58753%i,y = 1.061 — 0.54493%i,z = 2.1734%i — 0.13086],
[x = 0.58753%i + 0.53541,y = 0.54493%i + 1.061,z = —2.1734%i — 0.13086]]

Kputepun oreHUBaHUS: yIpaKHEHHE JOKHO OBITH BBIMIOJHEHO B KIIACCE C OIICHKOM
«3a4TeHO» (/1.0. BEpHO BBINTOJHEHBI BCE 3aJaHU).

3. OneHo4YHbIe MaTepHaJbl HTOTOBOr0 KOHTPOJISI (IPOMEKYTOYHOH aTTecTaluu) U
kputepuu onenuBanusi (POBK-1.1, POBK-1.2)

JuctmmumHa «[lakeTsl TPUKIAAHBIX MPOTPaMM» H3Y4aeTcsi B TPOLECCe OIHOTO
cemectpa. Ilpomexyrounas aTrecTanysi MPOBOAUTCS B IPOLIECCE M MO OKOHYAHHUIO CEMECTpa
00y4YeHHs U TIPEACTaBISIET COOOM:

® 3aJjaHME Ha BBHINOJIHEHUE YIPAXKHEHUH 110 KQXKIOMY H3y4aeMOMY I1aKEeTy;
® TecT

3auer MpOBOAUTCS B KOMOMHMPOBAHHOW (hopMe B BHJE YCTHOIO OTBETAa HAa BOIPOC U
WIUTIOCTpAIlMM OTBETa Ha KOMIbloTepe s mpoBepku uHIukatopoB POBK-1.1, POBK-1.2
[IponoikuTenbHOCTH 3auera 1 yac.

JUnisi moTydeHus] UTOTOBOTO 3aueTa CTYJET JOJDKEH CAATh 3aJaHus, BBIIOJIHUTH TECT U
OTBETUTH HA YCTHBII BOIIPOC B yIOBJIETBOPUTEIBHON CTEIICHH.



JUIsi IOATOTOBKY K 3a4eTy Ha CaiTe Kypca PACIOJIOKEH pas3Aell Ul CaMOIIOArOTOBKH
BKJ'IIOLIaIOH_II/II‘/'I TECT AJIA CAMOTECTUPOBAHUA 1 BOIIPOCHI IS CAMOKOHTPOJISA.

Bce ynpaxseHus, npuMepsl peleHus 3a1a4 U MOSCHEHUS K HUM PacIIOJIOKEHBI Ha caTe
Kypca B cucteme «iDO» https://Ims.tsu.ru/course/view.php?id=29497.

TemaTuueckue pasaennbl uzydaemble B kKypce « [lakeTsl NIpUKJIAIHBIX IPOTPaAMM».

Tema 1. OtkpeiThie MaTemaTuyeckue naketsl (OMII). Onucanue u kinaccupukams.

1. Onucanne u KiIaccU(pUKAKMSA OTKPHITBIX MaTeMaTHYECKUX NakeToB. 2. CpaBHEHHE
OTKPBITBIX ¥ MIPONPUOPUTAPHBIX MaTeMaTH4Yeckux naketos. 3. [Ipumenenue OMII ans pemenus
MaTeMaTU4YEeCKUX 3a1ad.

Tema 2. IIpumenenne OMIT Smath Solver (Studio)

1) Hagano paGotel. OcHOBBI paboThl B makeTe 2) MaccuBbl M MaTpHIBl B ITaKeTe.
Pemenue 3amau  numHedHOW anreOpel  3) 3amanme  Qynkmuil. MHTErpmMpoBaHME H
muddepernmpoBanne ¢yHkuil 4) Pemienue ypaBHeHui U cucteM ypaBHeHuil 5) [Toctpoenue
IByMEpHBIX TpadukoB. [TocTpoenne TpeXxMepHbIX TPaPUKOB. ..

Tewma 3. [Ipumenenne OMIT Maxima.

1) Hauano paGotel. OcHOBBI paboThl B makeTe 2) MaccuBBI M MaTpHIbl B TaKeTe.
Pemenue 3amau  numHedHOW anreOpel  3) 3amanme  Qynkmuil. MHTETpMpoBaHME H
muddepentmpoanue GyHkuuii 4) Pemenue ypaBHeHuil u cuctem ypaBHeHuil 5) [loctpoenue
nByMepHBIX TpadukoB. Iloctpoenume TpexmepHbix rpadukoB 6) PemieHne OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHeHu 7) Pemenne 3agau B cuMBosibHOM Buje (Maxima).

Tema 4. IIpumenenne OMII Scilab.

1) Hauamo pab6otel. OcHOBBI paboThl B makeTe 2) MaccuBbl M MaTpHUIIBI B TaKeTe.
Pemenne 3amau  smHeiiHOM  anreOpel  3) 3amanue  ¢yHkumii. MHTEerpupoBaHue
nuddepennupoBanne GyHkuuii 4) Pemenne ypaBHeHui U cucteMm ypaBHeHu# 5) [locTtpoenue
nByMepHbIX TpadukoB. IlocTpoeHune TtpexmepHbIXx rpadukoB 6) Pemenue 3amau ananmza

byHKIHHA

Tect (orpannyenue no Bpemenu 0,5 yaca, pacnojioskeH Ha BeO-CTpaHuLe Kypca,
aBTOMaTH4YeCKasi MpoBepKa oTBeToB, 20 3axanmii, POBK-1.1, POBK-1.2)

Kpurtepun ouennBanusi: TpeGoBaHus 10 BHINOJHEHUIO TECTA: TECT CYUTACTCH
NMPOWIEHHbIM, €CJIM CTYJAEHT BepHO caenaaJ 15 3axanuid.

[Tpumepsl 3aganuii

1. Be3onmacHOCTh MCIOIB30BAaHMS OTKPHITHIX MaTeMaTHYecKuX rnakeToB Scilab, Maxima
OCHOBaHa Ha:

a) MCIIOJIb30BaHUE OTKPBITOTO KO/ JIOIYCKAET €ro MPOBEPKY JIFOOBIM MOJIb30BaTEIEM

ISl ICKITIOUCHHS HECAaHKIIMOHNPOBAHHOTO JIOCTYIIA

0) cBOOOIHOE pacpoCTpaHEeHUE MPOIYKTa

B) JeKJIapupyeMas 6€301acHOCTh ISl COBMECTHOTO MPOTPAMMHOTO 00eCTICUCHUS

I') 4aCTOCTh OOHOBJICHHE BEPCHUH MPOIYKTA

2. [l penieHus Kakux 3a7ad UCHONb3YIoTCs makeTsl Smath Solver, Scilab, Maxima?
a) 71st paboThI ¢ TpadudecKkuMu paitmamu

0) Ui cCo3aHMsl, PEIAKTUPOBAHUS U IPOCMOTPA TEKCTOBBIX JIOKYMEHTOB

B) JUUIS BHIMIOJTHCHHS Pa3IMYHBIX MATEMATHYECKUX OIEparHid

T) JUIS CO3JIaHMS PE3CHTAIUI


https://lms.tsu.ru/course/view.php?id=29497

3. Kak B Smath Solver, Scilab, Maxima Ha3bIBaeTCsl IOUMEHOBAHHBIA 00BEKT,

ONKMCHIBAIOIINN HEKOTOPOE HEM3MEHHOE 3HaYCHUE?

a) UICHTH(PUKATOP

0) mepeMeHHas

B) KOHCTaHTa

T') pe3yJbTaT BBIYUCICHUN

Kinroun: 1 - a), 2- B), 3 —B)

BapHaHTbl3aHaHHﬁIUHICaMOCTOHTeﬂbHOFOlMﬂHOHHCHHHZUHIHpOBepKH

unaukatopoB POBK-1.1, POBK-1.2

Bapmuanr 1

Haiitu 3Ha4eHU BBIpAKEHUU

_ 33 _ a5
) 1.2-5%6+ |-—3

d) 66—sin5+ln12—e5/
5

33
5— 22
38

e) (7+44)/(57*34-967)
f) e =2+ cos67 + /56 — (58 x 489)

9) \/67—\/89 + 433 + 89 + 490 + 57 5612
h) 34/45 + 78 * tan 45 + /790

i) 15-89/67+345*7*-56% V234

j) W—67*§+(32*53— 18 )

45+35

PaGora ¢ marpuniamu

1 4 6 5
Hana matpuna A = (9 66 7), BekTOp B = ( 7 ) Y MaTpuia

4 8 9 44
4 6 7
C=(55 6 4
78 -3 5
Haiitu
a) A+C,

b) A ymuoxwuTth Ha C 10 IpaBHITy MaTPUYHOTO YMHOKEHHUS,
¢) A’ ymHOXHTH Ha B,
d) A+4, A*5

Pemmnts cucremy ypaBHeHUM
22x + 67y +7z=6

15x + 4y — 12z = 35
4y —16x+ 3z =18

Pemnts ypaBHEeHUs IpU IOMOLIU



byukuuii solve
a) cos(x-1)=0,56) x*-x-5=24
bynknuii polyroots
B) X2 — 10x + 32 = 0; 1) 2x° -4x+1 = 24

Bapmuanr 2

1 4 6 5
1. Jlana matpuna A = (9 66 7), BekTOp B = ( 7 ) U MaTpuia

4 8 9 44
4 6 7
C=|55 6 4
78 -3 5
Haitu
e) A+C,

f) A ymHOXuUTH Ha C 10 PaBUITy MATPUYHOTO YMHOKCHHS,

9) A’ ymHOXHTH Ha B,

h) A+4, A*5
2.  YrupocTuTh
I|:4.1"I+4.l.'1—4-'.'§.1':—IIE.I.'—-FI-'-H,II (x+4)
(2x'+d4x —32x—64) X +3r+2)
(4x'+35x"'—45 2" =315x+81) o xt9)

I 1 3 L] T I
[H.l."l+ GG #1038 x"+16Td x—486)  [[x —6x+9)|

w

IToctponTts rpaduk GyHKIMK 3aJJaHHOM B MOJISPHBIX KOOPIUHATAX
r(p) =1-sin(p), ¢ € (-m,m)
4. Haiitu npenen
lim In(x)/x
X—00
o ay x x+1
5. Haiitu 7, > CCVTH 3a71aHa HesBHAS GbyHKLIHA Y * ey tarctg—— = 0
He 3a0ynpTe ynpocTuth

6. Pemmts cucreMy ypaBHEHUH

2 2
X+y —z =4
X+z-y=1

X—-—Z-1=0

7. Haiitu nomans GpUrypsl orpaHHdeHHoM kpuBoit f(x) = x5 — 4x2 + 1 u ocbio OX.

Bapuant 3



s w

3a1aTh HOJIUHOM
Z+8xz3 —z%+ 72
7.3 % h5 + 4.6 * h?
KOPHHU KOTOPOTO paBHBI 8 U -3
Haiitu npounsBenenne nonuuoma ¢ kodppuruentamu 2 1 3 ¥ NOJIMHOMA C KOPHAMH § U -
4
Haiitu yron mexay kacateJabHON B TOUKE X=6 K KpUBOM FX2+X3 u ocero OX.
Brerancnuts nponsBoanyto GyHKIuu y=(x-6)/(x+5) B Toukax x=5 u x=1.
HapucoBats rpaduku
f(x) = e > +sin(3x) — x3
g(x) = arctg(3/x3) + 1/x?
Pemmnths ypaBHEeHHE
e >* +sin(3x) —x3 =0
arctg(3/x*) +1/x* =0

Pemmnts cucremy ypaBHeHUM

{Zx —3y=6
5x +4y =3
[IponnTerpuposatsb

1. fzs — sin(mx) dx

2. f410x4 + 2x% —30x — 2 dx

3. Haiitu paGoty 1o nepeMemieHuo rpy3a oT Touku 5 10 Touku 10 mpu Bo3aeHcTBIH
x%+1

CHJTBI OITMCHIBAEMOW ypaBHEHHUEM F(x) = —

Kputepuii ouenuBanusi: 3aJaHhe OIEHUBACTCA <«3a4yTEHO», «He3auTeHo». OIleHKa

«Ba4YTCHO» CTAaBUTCH, CCJIN BCC 3a/laHU BBIITOJHCHBI BEPHO MOJTHOCTHIO UJINM C HC3HAYNUTCIIbHBIMU
HEAO0YCTaMH. B O6paTHOM cJIydac CTaBUTCA OLICHKA «HE3aYTCHO).

Bomnpocs! k 3auery

1.

P w

oo

© o~

10.

11.
12.
13.

Brimucath MUHOD U BBIYHUCIUTH alreOpanyeckoe TOMOJHEHHE K 3aJaHHOMY AJIEMEHTY
matpuiisl B SMath Studio.

[IpuBecTu MaTpHIly K TPEYroJIbHOMY BUAY IyTEM SKBUBAJIEHTHBIX MpeoOpa3zoBaHuil co
CTPOKaMH WJIH CTOJIOIIAMH.

Brruucnenne panra matpuiel B SMath Studio..

Pemienune cucremsl TMHEHHBIX anreOpandeckux ypaBHeHul nmo merony Kpamepa B SMath
Studio..

Pemenune cuctembl TMHEHHBIX alreOpandeckux ypaBHEHUi 1o Merory B Maxima.
Pemenue cucteMbl IMHEHHBIX anreOpandecKux ypaBHEHUM yepe3 0OpaTHYIO MaTPHILy B
SMath Studio..

Pemenre MaTpuIHBIX ypaBHEHHH JIFOOBIM CITOCOOOM.

Apudmerndeckue onepauu ¢ Mmarpuramu B Scilab.

Brerauciuts 010 (711000€) COOCTBEHHOE YHCIIO MATPHIIBI, TOCTPOUTH COOCTBEHHBIN
BEKTOp, EMYy COOTBETCTBYIOIINI B Maxima .

Brrauciuth ckansipHOe U BEKTOPHOE MTPOU3BEICHNE 3aIaHHBIX BEKTOPOB B SMath
Studio..

BoruncnuTh ckansipHoe U BEKTOPHOE IPOU3BEICHUE 3aJaHHBIX BEKTOPOB B Maxima.
[TpousBecTu onepanuu ¢ Bekropamu Scilab.

Haiitu sxctpemym dynkiuu B SMath Studio.



14. Haiitu sxctpemyMm yHkuu B Maxima.

15. Haiitu sxctpemym ynkiuu B Scilab

16. BberauciauTh OnpeeeHHbI HHTETPal B pa3HBIX CUCTEMAX.

17. BeraucauTh momaas orpaHuYeHHY0 KpuBbiMu B SMath Studio
18. BerurcnuTh TIIOMIA(h OTPAHUYEHHYIO0 KPUBBIMU B Maxima

19. BeuucnuTh 110131 OTpaHnYeHHYI0 KpUBBIMU B Scilab

20. 3anuch NaHHBIX BO BHEIIHUH (aii.

Pe?)y.]'H:TaTI:I BBIITOJIHCHHUA YCTHOI'O OIIpOoCa OHNPCACIAIOTCA OLICHKAMH <«GBa4YTCHO» U «HC
3aYTEHO».

OI.[CHKa «BauYTCHO» BBICTABIACTCA, CCJIIM CTYACHTOM [dHbI IMPAaBUJIBLHLIC, PA3BCPHYTHIC
OTBETHI WK COJIEPKaTCsl He3HAUUTEIbHbIEe (DaKTUUECKUE OLITUOKHU.

OneHka «He 3a4TEHO» BBICTABIISIETCS MIPU OTCYTCTBUU 3HAHUHM Yy CTYJEHTA IO BOIIPOCaM
110 paHee MPONJEHHBIM TEMaM.

4. OueHo4YHbIE MaTepuaIbl nJst NpOBepPKH 0CTATOYHBIX 3HAHUI
(chopmupoBannocTu komnerenuuii POBK-1.1, POBK-1.2)

TecrToBbIe 3a1aHKS
TecToBoe 3ananue 1 (mpumep):

Kak 3amaercs TOUHOCTD YHCIICHHBIX pacueToB B SMath Studio?
BapuaHnTb! 0TBETOB:

a) Ilpu momomum nepemenHon TOL

b) Bo Bkmaake MeHio CepBHC/OMIMH ®

C) B 3aBucHMOCTH OT apryMeHTa BBIYHCICHUI ®

d) To4yHOCTH BEIYHMCICHHUN 3aJa€TCS CAMOCTOSTEIBHO

TecToBoe 3a1anue 2 (mpuMmep):
Kakasgs w3 paHHbIX QYHKIMA CIYKUT JUIA YHOpOIIeHUs BbIpaxkeHus ? OTMmeTbTe
IIPaBUJIBHBIC BAPUAHTHI.
BapuaHTbl OTBETOB:
a) ratsimp
b) ratcan
c) reduse
d) factor
Kiroun 1 —b), 2 —a),b)

IIpumepsl 3a1aHUH yIIPpaKHEHU I
1. Berumcmuts | (=5 cos(5x) + 5x% + x% + /x — 1)dx
x2+23
(x+1)(x2+6x+13)

firn (2 +1-2)

3. Bemuucnuth npemgen e

2. PaznoxuTh Ha pOCTHIE APOOH

5
y=—
4, HaiiTi IpOH3BOIHYIO QYHKIN x+ln x

+ 0o
1

5. OmnpeneanTtb CXOTUMOCTH _
pea A k2+k+2

k=1



OTBETHI:
3

4 3 1\
1. —sin(5x) + 2= + L 4 22
—2x-16 3
2. —t—
x“+6x+13 x+1
3. 0
141
4, ——= -
(In(x)+x)5
5. Pacxoautcs

Kputepuun oreHMBaHUS: TECT CUYUTAETCS MPOUJICHHBIM, €CIIM OOYYaIOIUA OTBETHII
[IPaBUJIbHO KaK MHUHHMMYM Ha IIOJIOBUHY BOIIPOCOB. BEpHO BBINIOJIHEHO OJHO U3
3aJaHUuH.

Nudopmanus o pazpadoTunkax

HapumanoB Punar Kaz6exoBud, k.¢.-M.H, JOLEHT, Kadeapa NPUKIaTHON adpOMEXaHUKH,
JIOIEHT
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