Cucrtema KomnbroTepHoOM maTtemaTtnkm Mathematica

lpakmu4eckoe 3aHssmue Ne1

Ha nepBoM 3aHATMM HEOOXOAMMO IMO3HAKOMUTCS C OCHOBAMHU BBIYMCIECHHHM B CUCTEME:
U3yYUTh HMHTEp(ENC CHCTEMBI, PAaCCMOTPETh OCHOBHBIE IMPHEMBI pabOTHI C 0a30BBIMH THUIIAMHU
JTAHHBIX, HEKOTOPBIMU BCTPOECHHBIMU (DYHKLUSAMHU CUCTEMBI U IPABUIAMHU MOACTAHOBKH.

3apgaHue Ne1

T JIBIIIC 1 HACKOJIBKO:. ¢ WIHN 717 !
Yro 60 € U HACKOJIBKO: e °?

3agaHue Neo2

BbImonHuTh BRIMUCIEHHUS TIO (opMyrnaM, MPHUCBOMB MEPEMEHHBIM X, ), Z HEKOTOpHIC
qyucaoBble 3HadeHWs. s  Kaxaod QopMyiasl MPOBECTH BBIYMCICHHMS KaK C  IOMOILIbIO
HEMEIJIEHHOTO, TaK M C IOMOIIbIO OTJIIOKEHHOT0 NpucBanBanus. [Ipu 3ToM nepeMenHsle x, y, z
NOJTyYaroT HayallbHbIC 3HAYEHHs CHayalja J10, a 3aTeM II0Cie ONpeeieHUs TIepeMEHHbIX a u b .
[IpocnenuTh, B KAaKUX ClIydasx NepeMEHHbIe a U b «3aHOBO TMepecyuThIBalOTCs». [locie kaxmoro
BbIuuClieHUs. ¢ momoulbio (yHkuuu Clear yOpars u3 nmamstu Mathematica onpeneneHus Bcex
YYaCTBYIOIIUX B BBIYUCIICHUSAX IEPEMEHHBIX.

Beruucnauts a u b, ecnu:
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3apaHue Ne3

BBINOMTHUTE BBIYMCIICHUSI, HUCIIONB3Ysl KOMIUICKCHYIO apudpmeruky. Ilycte x=a+i-b,
y=c+i-d,rne nepeMeHubie a, b, ¢, d MMEIOT YUCIOBBIC 3HAYCHHS. BBIUMCIHTD:
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3amnmcarb BCIICCTBCHHYO U MHUMYIO 4YaCTH PE3YyJIbTara. Brruuciauts MOAYJIb U ApTYMCHT
IMMOJTYYCHHOI'O0 KOMITJICKCHOI'O YK CJia. HOJ’Iy‘II/ITI) YHCJI0, KOMIIJICKCHO COIIPSAKECHHOC K pE3YJIbTAarTy.

3agaHue Ne4

Hanucarn (I)YHKI_II/IIO, KOTOpAas BbIMUCIIACT 3aJIaHHOC BBIPAKCHHC!
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X — e “+cos(x
Vx+3-1 (x)

Eciu aprymeHT QyHKUMHM — 4ucio, TO (YHKIMS BO3BpallaeT BEUIECTBEHHOE (MU
KOMIUIEKCHOE) BBIYMCICHHOE 3HaYE€HHUE, A €CIIM HE YHCII0 — TO CUMBOJIBHOE BBIPAYKEHHE.

3apaHue Ne5

Hamucares pyHkmmro, koTopast Bo3Bpaliaia Obl 3HaUeHHE True, €Ciu €€ apryMeHT HaXOUTCS
B 3aIlITPUXOBaHHOW obnacTtu Ha Puc. 1, u False, eciu HeT.

-5 0 1 3 7 10

3apaHue Ne6

Hamucares QyHKIUIO, KOTOpass NMPUHAMAET KOOPAWHATHI JIEKApTOBBI (x, y) TOYKA MU
BO3BpallaeT 3HaYeHUE True eciaM TOYKa MPUHAJUIEKUT 3alITPUXOBAHHOM obOmactu Ha Puc. 2, u
False, ecn HE IPUHAIIEKUT.
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3apaHue Ne7

Hamucares pyHKIIMIO, KOTOpAs:
& JUIS LIENBIX apTyMEHTOB BO3BpAIIaeT CIIMCOK NecaTHUHBIX nugp aprymenTa (IntegerDigits);
¢ JJI1 BEHICCTBEHHEIX APTYMCHTOB BO3BpaliacT CIIMCOK I_II/I(bp B MAalllMHHOM HNPCACTABICHUA

apryMeHTa, COBMECTHO C KOJIMYECTBOM IH(p, HAXOAIIUXCS CJeBa OT JNECATHYHOW TOUKU
(RealDigits).

[IpoBeputh Kak paboTaeT TONy4YeHHAss (YHKIUS C [EJIbIMH, BEIECTBCHHBIMH,
paroHaIbHBIMU U CUMBOJIBHBIMU (HEOMPEIETICHHBIE CUMBOJIBI M KOHCTAHTHI) apryMEHTaMH.

3apaHue Ne8

Hanucarp ¢ynkiuto, koTopas:
¢ JUIS TOJIOXKUTENBHBIX apIYMEHTOB ONPEAEIAeT JPOOHYIO YacTh YHUCIIa;
& A OTPpULATCIIBbHBIX APIr'YMCHTOB BbIYUCIACT 3HAYCHUEC CUHYCA apryMCHTA.
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[TpoBepuTth Kak paboTaeTr moaydeHHast PyHKIIHUS.

3agaHue Ne9

Hanucare Qynkiuio isUnder, KoTopasi mpoBepsieT, HaXOAUTCA JIM TOYKa, 3aJIaHHas CBOMMHU
JIEKapTOBBIMH KOOPJMHATAMH Ha IUIOCKOCTH, HHXe KPUBOH, 3a1aHHoM Kak Gynkmus g(x) . Crimcok
KOOPIMHAT TOYKU — TIEpBBIi aprymeHT QyHkiuu isUnder, pynxius g(x) — BTopoii apryMeHt
dynxiuu  isUnder. B kauectBe mpumepa B3aTh g (x)=xsin(Xx); KOOpAMHATHI TOYKH —
BCIIIECTBEHHBIC YHCIIA, MOMyYaeMble C TIOMOIIBI0 TEHepartopa IMCEBIOCTyYailHBIX YHCEl B
maanasore  XE€[X,,5 X0 ],  VE i Viw) (%0 = V=73, %= Vue=3). Tlposectn
BBIYMCIIEHUS Ul JPYIUX MapaMeTpoB 3afadu: QyHKIMH g(X) M 3HAYEHMii TPAHMII UHTEPBAJIOB
Xy s X

min » max » ymina ymax-

3apaHue Ne10
TaOnmuuHBIM CITOCOOOM HAWTH MHTEPBAT JIOKATA3AIMHA KOPHS ypaBHEHUS
fkyw)=0,
tne: f=e(hye+h &) k+(hhe+e e’ tanh(Ak), h=\ki—w’ e -y, h,=\ kK—weu, ,
k=\Vki—w ep, e=1-Q0’, p=1-C-o’l(w’~1), mpu Q=2.5, C=0.56, &=1, p,=1,
£,=4.5, u,=1, A=0.6 mna nekoroporo 3Hauenus Kk, (manpumep k;=4) qna we([1.05,2.0].

Beimenute  «rimo0OanbHBIE» TEpeMEHHBbIC 3alladd, BBIACIUTh W ONPEACTHTh (QYHKIHH,
TpeOyemble JUIsl pacyeToB, 0c000€ BHUMaHNUE OOpaTHB HA UX apryMEHTHI.

3apaHue Ne11

Hamucars ¢yHKIMIO, KOTOpasi BO3BpAIAeT TMOCIEIOBATEILHOCTh W3 71 BEIIECTBEHHBIX
TICeBOCTyYaiiHbIX uncen auanazone x€[—1,1].

Hamucare  ¢yHKIuio, KoTOpas BO3Bpalllae€T IOCIEAOBATEIBHOCTh M3 N IICJIBIX
TceBOCTyYaiiHbIX uncen auanazone x €[0,10].

Be3BaB 3T (pyHKIMH, MOTYYUTh OJWHAKOBBIE CIUCKH M3 BEIIECTBEHHBIX W IEJBIX
MICEBIOCTYyYaUHBIX YUCET.

3apaHue Ne12
C nmomompio ¢pyHKIMK Table moayduTh CIIUCOK:
({o},{0,1},{0,1,4},{0,1,4,9,{0,1,4,9,16}]

3agaHue Ne13

Hanucatb GyHKIUIO, KOTOpas MOJy4yaeT HaTYypaJbHOE YUCIO 7 U BO3BPAIAET KBAJIPATHYIO
Matpuiy 7Xn , cQOpMUPOBAHHYIO 10 MPABUIY:

0

_HHHH
H R RO~
R R O X —
R OX % —
O
O X K K X =



3agaHue Ne14

Hanmcatp GyHKIUIO, KOTOpas MOJy4yaeT HaTYypajbHOE YUCIO 71 M BO3BPAIAET KBAaJIPATHYIO
Marpuny 7Xn , cOpMHUPOBAHHYIO 11O TPABUITY:

2x x> 0 0 0
1 2x x 0 0
0 1 2x x* 0
0 0 1 2x x°
0 0 0 1 2x

3agaHue Ne15

C MMOMOMIBIO TIOACTAHOBOK B BBIPAKCHHUU

sin (x)+sin(2 x)+cos (a x*/2)
2+sin(z)

3aMEHUTh TPUTOHOMETpHUUECKUe (QYHKIIMM TEPBBIMU JIBYMs WICHAMM pasjiokeHus B psia Teinopa,
3aTeM MapaMmeTp d 3aMEHUTh MEPEeMEHHON X, U MOTOM 3aHY/IUTh BCE CTEMEHH MEPEMEHHOU X,
BBIILIE TTEPBOM.

3agaHue Ne16

C nomouipio MpaBuil MpeoOpa30BaHUil BBIOIHUT BHIYMUCIEHUS: CO3/1aTh CIIMCOK 3HAYCHUH
aprymMeHra x (B 3a/laHHBIX IpeJesax ¢ 3aJaHHbIM InaroM). [IpeoGpa3oBare B CIHMCOK, COCTOSIIINMN
w3 map 3HaueHwit: (X, f(x)]. 3areM orpunarensHele 3HaueHms QyHkuuH f (X) 3aMeHHTSH
MOJIOKUTENbHBIMHU, a TIOJIOKHUTEIbHbIE YBEJIUYUTH B JIBa pasa.

Jf (x)=sin(cos (x))—tg(x)

3agaHue Ne17

C momoIpo MpaBuil Ipeodpa3oBaHUi CO3/1aTh CBOIO (YHKIIMIO range, KoTopas JJsl IeJIbIX
gricenl paboTaeT aHAJIOrMYHO CcTaHmapTHod ¢QyHkimu Range: Range[n], Range[nl, n2],
Range[n1, n2, n3].

3agaHue Ne18

C momompio MpaBWiI TPEeoOpa30BAHWKA YHCICHHO C 33JaHHOW TOYHOCTHIO BBIYHCIIHUTH

MIpe/IeN BhIpasKEeHUSI:
. sin( x
lim (L)
x—0 X

C mnomoinpi0 mpaBuiI MpeoOpa3oBaHUM UYWCICHHO C 33aJaHHOW TOYHOCTHIO BBIUYHCIHUTH
OECKOHEYHYIO CYMMY:

3apaHue Ne19
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3apgaHue Ne20

C momomuipio mpaBui npeoOpa3oBaHUM ONpenenuTh CBOO (yHKIHIO audepeHIupOoBaHUs
diff, koTopas TudppepeHIrpyeT NOINHOMHUAIBHBIE BEIPAXKEHUSI, B KOTOPbIE MOT'YT BXOAUTH ()YHKLIUU
Sin u Cos, a TakKe BCE T, KOTOPbIE CaAMH 3aXOTHUTE.
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