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JJABOPATOPHAS PABOTA Ne 1.
CranaapTHble BBIYHCIEeHUS B MaTeMaTHYecKOM nakere Maxima.

1. Henp u 3agaun paboThI

[To3nakomutcst ¢ uHTepdericom Maxima, moay4uTh MPOCTEHIINEe HABBIKU pa-
OOTBI C MAKETOM, U3yYUTh OCHOBHBIC TIPUEMbI BBIUUCICHUH B Maxima.

2. O0BEKTHI UCCIIE0BaHUS, 000PYAOBaHUE, MaTEpUaIbl U HATJISAIHbIE TIOCOOUSI.
[Ipu BeIMOMHEHUHU paboT ucnoiib3yrorcs [I9BM.

3. 3ajganue Ha paboTy.

1. Beruncnuth KOpHU KBAaAPATHOTO YPABHEHUS.
2.5x%+4x-0.8=0

- [IpucBouts 3HaueHUs KO3 pPULIEeHTaM
a:=2.5 b:=4 c:=-0.8
- Beruncnute AMCKPUMUHAHT
d:= b%-4*a*c

- Habpatp cumBon d u 3HaK paBeHCTBa =. Bhimact pe3ynbrar d=24
- Boeruncnute 3HaueHHEe KOpHEH
~b—+d Xz=_b+Ja

2*a 2*a
- Habpatb cumMBONl X1, X2 ¥ 3HaK paBEHCTBA =.

X1.=

2. HaliT KOpeHb ypaBHEHHS C UCTIOJIB30BAHUEM BCTPOCHHOM (yHKIIUU FOOt.

3. Packpoiite ckoOKu 1 IPUBEANTE MOTOOHBIE BBIPAXKECHUS
X(z+2)"2 - 4z ( x+ 22)

4. Pa3noxure Ha MHOYKHATEIINA BBIPAKECHHE
a2 b+ab”2+2abc+b"2 c+ a2 c+ac"2+b c"2

5. Jlanbl CTOpOHBI TpeyrojibHHMKa. HaliiuTe TOYHOE 3HAYEHHE TUIOLIAAU Tpe-
yTOJIbHUKA U €ro NpUOJIMKEHHOE 3HAY€HUE, BHIBEJCHHOE ¢ 25 3HaKaMH Iocie 3a-
IIATON.

1) 52, 45, 37 10) 45,67, 74
2) 34,62, 45 11) 93,66, 81
3) 76, 32, 56 12)  59,48,73
4) 57,42,79 13) 64,5981
5) 39, 67, 52 14) 55,88, 66
6) 56, 44, 81 15)  59,41,50
7) 96, 69, 88 16) 69,58, 47
8) 54, 39, 76 17) 81,45 72
9) 56, 90, 71 18)  82,67,51

4. TTops 0K BBIMOJHEHUS PaOOTHI.



1. BBINOJHUTE 1O NOPSAAKY YKa3aHHbIE 3aaHus. 3aganue Ne 5 BeINOJIHAETCS
110 BapuaHTaM.
2. [lokazatp pe3yabTaThl BBIIOIHEHHSI PENOJaBATENI0, BHECTH HEOOXOJUMBIE
M3MEHEHUS TI0 YKAa3aHUIO MPENo aBaTelis.
3. Opopmuts padouwmii auct B Maxima:
1) ITomecTuTe TEKCTOBBIM 0JI0K ¢ Ha3BaHHEM J1a00paTOPHOM PabOTHI B
BEpPXHEH CTPOKE JIMCTA; BEIPOBHSMTE €T0 M0 EHTPY CTPAHUIIBL;
2) BBIPOBHSNTE BCE OJIOKHU JIOKYMEHTA I10 JIECBOMY Kpako; €CJIM Ha OJTHOM
CTpOKE BCTpeyaroTcs 2 0JI0Ka, BHIPOBHINTE MX MO TOPU3OHTAIIH;
3) nepea KaKIbIM 3a/IaHUeM 3alUIIATE €ro HoMep B (hOpMYITUPOBKY;
4) Bce BBITIOJHEHHBIC 3aJIaHUS IOMECTUTE B CKPBIBAEMBIC OJIOKH.
[Tpumeuanue. B pesynbrare JOKYMEHT IOJDKEH UMETh BH/I OTJIABIICHUS, TO
€CTh COAEPKATh HA3BaHUE TA0OPATOPHOM PabOTHI U CIIUCOK 3aJJaHUM, O]
KaXKIBIM 33JJaHUEM JIOJDKHO OBITh CKPBITO €T0 PEIICHUE, MPUYEM OHO U3 3a-
JAaHUM JTOJHKHO OBITH 3a0JIOKMPOBAHO.
4. OpopMUTh OTUET.

5. Coneprkanue oT4eTa.

OTtuer nOJDKEH coaepKaTh:

1) TUTYIBHBIN JTUCT,

2) 1enb padoTHl,

3) 3amanue,

4) pacrieyaTka BBIITOJHECHUS 3alaHus B Takete Maxima.



JIJABOPATOPHAS PABOTA Ne 2.
IocenoBaTeIbHOCTH, BEKTOPHbIE  MATPHYHBIE OIepPallUH.

1. Henp u 3agaun paboThI

HOJIyIII/ITI) HaBBIKHU pa60TBI C IMOCJICOAOBATCIbHOCTAMHU, BCKTOPAMH U MaTpHulla-

My B Maxima.

2. OOBEKTHI HCCICAOBAaHMSI, O60py,Z[OBaHI/I€, MaTCpuaJibl 1 HAIJEIAHBIC mocoous.

[Tpu BeIONTHEHUU paboT ucnonbpiytorcs [I9BM.

3. 3ajganue Ha paboTy.

1.

2.

3anmaiite MaTpuily A 3aJaHHOTO pa3Mepa, EMEHTHI KOTOPOU SIBIISIFOTCS 3a-
TaHHBIMU (QYHKIIUSIMHU UHIEKCOB.

HalUTE CYMMY SJIEMEHTOB MAaTPULBI A;

HalUTE CYMMY JUArOHaJbHBIX AJIEMEHTOB MaTPULBI A;

3aMEHUTE TPETHIO CTPOKY MATPHULbI A Ha CTPOKY U3 «7».

TpaHCHOHHUpPYITE MaTpully A.

no0aBbTe K MaTpulle A CTOJIOLBI UM CTPOKH TaK, YTOObI OHA CTajia KBaJpat-
HOH (¢ momorkto okHa Insert Matrix), HazoBuTe MOTy4eHHYO MaTpuily B.
HaliiuTe onpeAenuTeNb MaTpulbl B 1 00patHyto eil matpuily (eciu onpeaenu-
TEJb OKAXKETCsl PAaBHBIM HYJIIO, U3MEHUTE KAKOW-HUOYIb JIEMEHT MATPHULIbI
TaK, yToObl MaTpula B crana odpatumoin).

Haitgure panr matpunel B,

Brinenute u3 marpuisl B noamarpuity C, conepikalyto HUKHUE 3 CTPOKU U
npaBble 2 CTOJIONA MaTpHIlsl B.

BripexbTe u3 matpuiibl C cpeiHIo cTpoKy (¢ momoiisio okaa Insert Matrix).

1) 4x3, Ai=i 10) 45, A; =i+
2) 35, Ai=it-j? 11) 46, Aij=i]
3) 4x5, Ai=i+1/j 12) 4x3, Aij=i+1j
4) 5x4, A =i 13) 3x4, Aij=i*j
5) 3x4, Aij=i+j? 14) 6x4, Aij=i-j
6) 5x3, Aij=i+ 15) 3x5, A;j=i2/j2
7) 4x6, Aij=i*j 16) 53, Aj=iz+j?
8) 5x6, Ajj=i*+j? 17) 5x4, Aij=i+j
9) 6x4, Aij=i%] 18) 5x6, A =i}

3anaiite ¢ kinaBuatypsl Matpuilsl A, B u C 3amannoit pasmeproctu. Ckieite
9TH 3 MaTPUIlLI B OJJHY TaK, 4TOOBI OHA MOTy4YHIach KBajpaTHoOW. HalimuTe
COOCTBEHHBIEC BEKTOpPA U COOCTBEHHbBIE 3HAYEHUS MTOJTYIYEHHOW MATPHUIIBI.

1) ,7),13) 3x4, 3x2, 3x6

2) ,8), 14) 5x2, 5x4, 1x6



3) ,9), 15) 6x2, 1x2, 7x5
4) , 10), 16) 5x3, 5x4, 2x7
5) ,11),17) 2x4, 4x4, 6x2
6) , 12), 18) 4x3 2x3, 6x3

3. 3apaiite mocnen0BaTeIbHOCTH YHUCE:
- apu(METUUECKYIO MPOTPECCHUIO,
- FEOMETPUUYECKYIO IPOTPECCHIO,
- BBIYUCIISIEMYTO TIO popMyJie 0011Iero ujieHa,
- BBIYUCIISIEMYIO TIO PEKYPPEHTHOM (hopmyTie.

4. TlopsAmoK BBITIOHEHUS PaOOTHI.

1. BBIMOTHATE TI0 TIOPSAIKY YKa3aHHBIC 33JJaHUS COTJIACHO CBOETO BapHAHTA.
Jiis 3amanus 4mapamMeTphl MOCIeI0BATEIbHOCTH WM (POPMYJIBI 3371aTh CAaMOCTOSI-
TEJIBHO.

2. [TokazaTh pe3yJbTaThl BHIMOJHEHUS TPETO1aBaTEIN0, BHECTU HEOOXOANUMBIC
W3MCHEHUS TI0 YKAa3aHUIO MPEIOoaBaTesl.

3. ObopMHUTE OTUET.

5. ConeprxkaHue OT4eTA.

OT4eT AOKEH CONIePIKaTh:

1) TUTYJIBHBIN JIUCT,

2) 1enb padoTHl,

3) 3amanue,

4) pacriedaTka BBITIOJTHCHHS 3a/1aHus B rakete Maxima.



JIABOPATOPHAS PABOTA Ne 3.
IIpueMsbl paGoThI ¢ IKCHIEPUMEHTAJIbHBIMH JAHHBIMH.

1. Henp u 3agaun paboThI
[TproOpereHne HaBBIKOB 00PAOOTKU FKCIIEPUMEHTAIIBHBIX TaHHBIX.

2. O0BEKTHI UCCIIEI0BaHUSA, 000PYAOBAaHNE, MATEPUAIIBI U HAIJISIHbIE 10COOUSI.
[Ipu BeIMOAHEHUHU pabOT ucnob3yroTcs [I9BM.

3. 3ajmanuie Ha padoTy.

1. TTocTpouTh HHTEPIONSAUOHHBIN KyOudeckuil criaity s pynkun y=f(x), 3a-

naHHou Tabmureil. Micronb3ys HaliIeHHYI0 3aBUCUMOCTh, HATH 3HAYCHUE ) B

touke X = N + 0.55 , rie N — HOMep BapuaHTa.
1),11)X11.1121315141.61.71.8192

Y 0.686 0.742 0.767 0.646 0.774 0.807 0.97 0.932 0.936 0.978 1.048
2),12) X 22.1222325242.62.72.8293

Y 2.312 2.251 2.418 2.752 2.7 2.459 3.022 3.079 2.42 2.669 3.241
3),13)X33.13.23.3353.43.63.73.83.94

Y 4.615 4.591 5.13 5.481 5.553 5.492 5.471 5.727 5.798 6.11 6.605
4),14)X44.142434544464748495

Y 8.472 8.805 9.096 8.993 9.312 9.465 9.771 9.61 9.722 11.41 10.28
5),15) X 55.15.25355545.65.75.85.96

Y 12.36 13.63 13.3 13.15 13.48 14.24 14.52 14.88 15.25 15.34 15.16
6), 16) X 6 6.1 6.2 6.3 6.56.46.66.76.86.97

Y 17.63 19.75 19.79 18.81 19.87 21.12 20.21 19.49 20.15 20.51 21.29
7),17)X771727375747.67778798

Y 25.24 25.13 25.67 26.63 26.75 27.23 26.49 26.88 27.23 28.07 27.79
8),18) X 88.18.28.38.58.48.68.78.88.99

Y 30.53 34.22 34.23 34.11 33.6 34.06 34.5 35.83 35.68 35.44 35.67
9),19) X 99.19.29.39.59.49.69.79.89.9 10

Y 41.74 42.24 43.88 42.17 43.7 45.04 42.46 45.72 44.06 45.87 44.95
10), 20) X 10 10.1 10.2 10.3 10.5 10.4 10.6 10.7 10.8 10.9 11

Y 49.76 51.92 50.08 52.38 53.41 54.96 52.77 54.12 55.48 55.69 56.2

2. Haiitn MeTo0M HaMMEHBITUX KBAJAPATOB 3HAYCHHS KOA(DPHUITMEHTOB 3aBUCHU-
moctH Y = f (X) o 3aaHHBIM YKCIICPUMEHTAIBHBIM JaHHBIM (cM. 3aaanue 1). Hc-
NOJIb3Yysl HAWJEHHYIO 3aBUCUMOCTb, HaiinuTe 3HaueHue y B Touke X = N + 0.55 ,
rae N — HoMep BapuaHTa, a0COIOTHYIO MOTPEIIHOCTh B HUX M CPEJHEKBAApPATH-
YECKYI0 MOTPEITHOCTb, TOCTPOUTH TpaduKy.

l.y=ax+hb;

2.y=a+bx+cx2
3.y=a0+al-x+a2- x"2+a3- x"3
4.y =a+ blx +c/x"2



5.y =a+ b/x +c/x"2+d/x"3

6.y=a+Db-In(x);

7.y=a+Db-cos(x) +c-x"2;

8.y=1/(a+ btg (xX)"2)

9. y=a +1/(b log(x)) + ¢ x"2

10.y=a+b - sin(x)"22 + ¢ x"3.
3. [Mocrpoiite rpaduk z = f (X, Y) AByMEepHOU CIUTAWH-MHTEPIIOJISALUN IO 3a/1aH-
HBIM SMITMPUYECKUM JTaHHBIM (MaccuBbl X, Y naHbl B Ta0u1.). Micnionb3ys HaliaeH-

HYIO 3aBUCUMOCTb, HaiiguTe 3HaueHue Z B Touke =+ 0.55 N X X, =+ 0.3 Ny Y 5,
rae N — HoMep BapuaHTa.

1.z=sin(x +vy);

2.2 =cos(x +VY);
3.sin(x+y"2)—z=0;
4.z2=19(x +);

5.z=sin(x+ 0.5 y)"2;
6.In(x+y)—z=0;
7.15-xy—(x2+y"2)—-z=0;
8.2=x"2y+sin(x +Yy);

9. (3xy)/(x"2+y"2) z=0

10.z=x"y + cos(x + ).

4. TTopsiioK BBITIOTHEHUS PabOTHI.

1. BBIIOJIHUTG 110 TOPSIKY YKa3aHHBIC 3a/IaHHS.

2. I[Toka3aTh pe3yJIbTaThl BHIIOJHEHUS MIPEIIO0IaBaTEIi0, BHECTH HEOOXOIUMBIC
U3MCHCHHUS 110 YKa3aHUIO MPEIo aBaTeIIs.

3. OdopMHUTH OTUET.

5. Coneprxkanue oT4eTA.

OTtuer JoJDKEH coaepKaTh:

1) TUTYJIbHBIN JIUCT,

2) 1enb paboThl,

3) 3amanue,

4) pacmedaTka BBIIOJHCHHS 3a1aHus B makere Maxima.



JIABOPATOPHAS PABOTA Ne 4.
ITocTpoenne 2-MepHBIX U 3-MepHBIX IPa@HKOB.

1. Henp u 3agaun paboThI

[TproOpereHne HaBBIKOB PabOTHI ¢ rpadukaMu B makere Maxima.

2. OOBEKTHI HCCICAOBAaHMS, O60py,Z[OBaHI/Ie, MaTCpuajibl 1 HAI'JIAHBIC mocoous.

[Ipu BeIONTHEHUU paboT ucnonpiytorcs [[9BM.

3. 3amanue Ha padoTy.

1. TloctpouTs rpaduku 3aJaHHBIX (PYHKIIHHI B EKapTOBOM CHCTEME KOOpAUHAT
3aIaHHBIM I[BETOM C IIEPECEKAIOIMMUCS B HA4aJIe KOOPAUHAT OCSIMUA U HAa3Ba-
HUEM, HEe 0TOOpaxas BeIpakeHus, 3agatonie Qyunkunn. O6a rpaduka T0IKHBI
OBITh N300PAKEHBI CIUIOUTHOW JIMHUEH, HO PA3HOM TOJILIUHBI.

1) F)= X =1 cupmii
g(x) =sin x

2
F(x)= X -1
2) X 3eJICHBIN
g(x) =cosx

2
f(x) =
3) x* =1 | romy6oii

,KpacHBbIN

, YEpHBIN

g(x) =sin(x* +1) , KOpUYHEBBIN

f(x)= x+1
4) X duoJIeTOBBIN

x+1
9(x)=2"" kpacubuit

5) T()= X =2 senenpiii
9 =X rony6oit

6) T()= -1 KOPHUYHEBBIN
9(x)=sin(x=3) ' xpacupuit

7) FO)=x"+2 , CHHHI1
g(x) =cos(x+3) , YepHbIii

g) T(x)=3 (x*=2) (GHoIeTOBLII
g(x) =cos?(x—1) , rony6oii

9) f(x)=2-(x>+1) . CHHHA

g(x) =sin*(x+1) , 3€JICHBII

F()=—2
10) x* =1, romy6oii

9(x)=IX " xpacusiii
11) f(0)= -1 KOPHUYHEBbIH
g(x) =sin*(x+1) , 3€JICHBII
12) f()= X* -1 , CHHUIA
g(x) =sin(x* +1) KOPHUYHEBbIN
13) FO)=X"-2 senenmrii
g(x) =cos(x +3) , YepHbIii
14) ()= 2:(x°+1) , CHHUIA
g(x) =sin x

,KpacHbIN
2
F(x)= X° -1
15) X 3CJICHBIN
X+1
9()=2"" " kpacubuii

16) f(x)= -1 KOPUYHEBbIN
g(x) =cos’(x-1) , rony6oii

f(x)= 2+t

17) X (uoneToBbIN
9(x)=sin(x=3) ' xpacupIit

18) T(x)=3: (*-2) (GroneToBbIH

9(X)=COSX yepmpiit

2. TlocTpouts rpaduk napaMeTprudecKku 3aJaHHON (PYHKIIUU B TTOJISIPHON CUCTEME
koopauHat. CripsTaTh ACICHUSI HA OCH PAINyC-BEKTOPA, Pa3ICIUTh OCh MO-
nsipHOTO yriia Ha 4 nenenus. OToOpa3uTh KpyIHee EHTPATbHYIO YacTh Ipa-

duka.



1) r(t) = cost , o(t) =2t —sin(t) 10) r(t)=cos’t+1 o(t) =2t +sin(t)

2) r®=3sint  o(t)=cost+t 11) r(t) =t—cos’t ’ o(t) =2t —sin % (t)

3) r=cos’t+1 p(t)=t-2 12) r(t) = cost , pt)=t-2

4) r)=2-cos’t  o(t)=2t+1 13) rO=1+sin’t  p(t)=2t" -t

5) r(t)=1+sin’t ’ o(t) =2t +sin(t) 14) r()=3t+sint ’ o(t) =2t —sin(t)

6) r(t) =t+sin’t  o(t) =2t —cos(t) 15) r)=3sint  p(t)=2t+1

7y I =t-cos’t  o(t)=2" -t 16) M) =tasin’t = o(t)=3t"+t

g) r(t)=2t—cost o(t) =3t% +t 17) r(t)=2-cos’t g(t)=2t—cos(t)

9) rM)=3t+sint p(t) = 2t —sin 2(t) 18) "(t) =2t —cost o(t) =2t —sin(t)

3. ITocTpouTts rpauk MOBEPXHOCTH U OT(POPMATHPOBATE €IO IPOU3BOILHBEIM 00-

pasoM.
1),7), 13) (X, y):(x2 —y2)~sin(x+ y)

2), 8), 14) z(X,y) = (x2 - yz)-cos(x+ y)

3),9), 15) 26y =3-( +°)

4), 10), 16) 20 ¥)=2:(¢ ~y)+4

5), 11), 17) 2(X,Y) :3-(x2 +y? +5xy)

6), 12), 18) z2(x,y) = 2-(x2 +y? +5xy)—l

4. TlocTpOUTH MPaBUILHBI MHOTOIPAHHUK C IOPSIKOBBEIM HOMEPOM CBOETO Ba-

pHUaHTa.
5. Ioctpouts rpaduk GyHkuu p= p (¢) B MOJIAPHOIN CUCTEME KOOPIUHAT.

1).7),13) plg) = =

2), 8), 14) p(¢p) = cos2¢p
3), 9), 15) p(¢) = sin 2¢
4), 10), 16) p(¢) = cos3¢p
5), 11), 17) p(¢) = sin 3¢

6). 12), 18) p(g) = °1-2

4. TTopsiioK BBITIOTHEHUS PabOTHI.

1. BEIMOIHUTE 10 MOPSAAKY YKa3aHHBIE 33JJaHUs COTJIACHO CBOETO BapHaHTA.

2. [Toka3aTh pe3yIbTaThl BEITIOJHEHUS MTPEMO1aBaTEII0, BHECTH HEOOXOIUMBIC
WU3MCHEHUS TI0 YKa3aHUIO MPEIo aBaTeIsl.

3. ObopMUTH OTYET.

5. ConeprxkaHue OT4eTA.

OTueT I0IKEH COIePKATh:

1) TUTYIBHBIN JUCT,

2) 1enb padoThl,

3) 3amanue,

4) pacrieuaTka BBITIOJHCHHMS 3a1aHus B makere Maxima.
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JIABOPATOPHAS PABOTA Ne 5.
3ananue pyHkuuii. BoluuciaeHne HHTErpajaoB ¥ MPOU3BOAHBIX.

1. Henp u 3agaun paboThI

[TproOpereHne HaBBIKOB paObOTHI ¢ PyHKIMIMHE B Maxima’e, BbIUKCICHHE HH-
TErpajoB U MPOU3BOIHBIX.

2. O0BEKTHI UCCIIeIOBaHUS, 000pYAOBaHUE, MATEPUAIIbI U HAIJIAIHBIE TOCOOUSI.
[Ipu BeIMOMHEHUHN paboT ucnoiib3yrorcs [I9BM.

3. 3ajganue Ha paboTy.
1. 3agath QyHKIMIO U HANTH €€ 3HaYCHHE:

100=2, 1= 000=""341, 9@ =7} r(=f1e—2— r(_zj:?
X X sin x—3 2

2. B cooTBeTCTBHU ¢ HOMEPOM BapuaHTa (CM. TaOJIUITY) BEIYUCIATH HEOTpeEe-
JIEHHBIA WHTETpal, ONpPEAEICHHBI MHTETpai, NPOU3BOAHYIO NEpBOro mopsaka. Ot
IIPOU3BOJHON IMEPBOTO MOPSAKA ONPEIEIUTh MPOU3BOIHBIE BTOPOr0, TPETHErO IO-
PSAIKOB.

HOMep HeonpeneﬂeHHme HUH- OHpGIIGJIGHHLIC HUH- HpOI/ISBOI[HBIe
Bapu- TeTrpabl TEeTrpabl
dHTa
1 2 3 4
T d 2 3
1 X - 3-X2+ 5-%(— T X+ 6dX " sin(x)dx &[(X'i' 1)7(x-2) ]
Ix 0
3 ! kx d—(sin(x)+cos(x)+tan(x))
2 (1+ «/;() q e "dx dx
2TV ldx Jo
x
3 1 d X . 3
" cos(4x)>-sin(4-x)dx 1 dx &(e +In(x) - asin() + J%)
. 1+ e
-1
T d (x . 3x
4 2 N 2 | E((2 sin(x) + e )
4 sin(x) dx
(4-X3 + 9) 2
cos(X)
<0
2 d 10
— 51 6
5 cos(«&) N 1 gy dx(tan(x) + 5:In(X) + 6-acos(X) +
X: (1+ x4)
X J1
6 1 10 1 d (sin (xz) + tan(x))
- dx -  dx dx
sin(x)z-cos(x)2 (x-1) -4/x+ 6
¢3

2~‘V§<)



® d | (tan(x))?
7 1 dx X dx dxle J
1+ sin(x) (1+x)3
5 N
8 ® d |¥n(sin(x) + 2)
cos(ln(x))-ldx «/; N
X dx 0 (tan(x)°
1+ e
9 1 ! 4 (Zx-sin(x) + es'x)
dx In(x)dx dx
cos(x)2 <0
1
10 sin(x) i asin(x) dx %((tarf(()x) + 5:In(X) + 6-acos(x) +
cos(x)2 /1—><2
{0
11 1 d (. (2
{ 1 dx " Xdx &(sm(x) +tan(x))
sin(x)-cos(x) Jo
12 21 d | (tan(x))?
X+3 4x " 4.8%.(1- cos($))°dé &[e J
X2+2 <0
1 d [ 10
13 cos(X) dx 1 dx E((tan(x)+5-In(x)+6~acos(x)+
5+ sin(x)2 14+%
41
14 1 z d (sin ()(2) + tan(x))
o Y sin dx
7-8x -dx
cos(X)
<0
15 . @ d | (ten(x))®
sin(2-x) dx J;( 0 &{e J
A5~ 3sin(x)* 1+ %
16 1 d | in(sin(x) +2)
L ax In(x)dx ax W
a
XX — a2 -0
1 X .
17 1 i asin(x) dx %((e + In(x) - asm(x)+‘°f><)
sin(x)4-cos(x)2 1.
J o
18 1 d X - 3X
" In(x)*dx " e*dx —X(Z sin(x) +e )
o <0

3. CocTaBUTh YpaBHEHHE KacaTeIbHON W HOPMaJIU K JIMHUM, KOTOpas 3ajaHa

tang(¥) = yy(0)-(x—x0) + yC

AHQJIOTMYHO 3alliCcaTh YPaBHEHUE HOPMAIIU

12

2~‘V§<)

2%)

ypaBHeHueM Y(x)=f(x) B Touke M(x0,y0). 3anucaTs ypaBHEHHE KacaTeIbHOU y BUJE
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yy(x0)

norm(x) = -(x—x0) + y0

4., Tlopsi1oK BBITIOJIHEHUS PAaOOTHI.

1. BeimonHUTE 10 MOPAKY yKa3zaHHbIe 3ananus. Jns 3aganust Ne 3 pyHKIMIO
f(X) mpeaIoKUTh CAMOCTOSTEIILHO.

2. IToka3zaTh pe3ynbTaThl BBIIOJHEHUS MIPENO0/1aBaTEII0, BHECTH HEOOXOIUMbIE
M3MEHEHUS 110 YKA3aHUIO MPEno aBaTesl.

3. OpopmuTh oTUET.

5. ConeprkaHue oTyera.

OTueT T0JKEH COJePXKAaTh:

1) TUTYNBHBIN JIUCT,

2) 1enb paboThl,

3) 3ananue,

4) pacrieyaTka BBIMOJIHEHUS 3a/1aHus B makete Maxima.
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JIABOPATOPHAS PABOTA Ne 6.
Onpenenenue pyHKIUI ¢ TOMOIIBIO NPOrPAMMHBIX KOMIIOHEHTOB.

1. Henp u 3agaun paboThI
[TpuoOpeTeHne HaBBIKOB TporpaMMHUpOoBaHus B Maxima.

2. O0BEKTHI HCCIIEIOBaHUSA, 000pYAOBaHUE, MATEPUAIIBI U HAIJIAIHBIE TOCOOUSI.
[Ipu BeIMOMHEHUHN paboT ucnoiib3yrorcs [I9BM.

3. 3ajganue Ha paboTy.

1. TloctpouTs rpaduk KycOUHO-3aJaHHON PYHKIINU
2
X“=1 x<-2

1),7),13) f(x)= é _2<x<3
\/;, X>3

x> -1, x<-1
2),8), 14) f(x)={——, —1<x<3
X+1
sinx, x>3
x*+1, x<1
3), 9), 15) f(x)= ﬁ 1<x<5
X—=5, X>5

4), 10), 16) f(X)= —, —2<X<3

5), 11), 17) f(x)=1——, -2<x<3
X+ 2
CosX, X>3
(x-1)%, x<-3
6), 12), 18) f(x)= _—2 -3<x<4
X+3
\/;, X>4

2. Uccnenosath nmoBeaenue GpyHkuu sqrt(a,e) mpu oTpuIaTeIbHbIX 3HAYCHUAX a.
W3MeHuTh TIporpamMmy Tak, 4TOOBI /ISl OTPUIIATEIBHBIX 3HAYCHUH & BBIBOJIH-
JIach OIIMOKA.

3. Co3gath QyHKIINIO, KOTOPAs IS TPOU3BOJIBHONW MAaTPHUITLI BEIYUCIISCT:
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1. a) MUHUMYM U3 MaKCUMAJIbHBIX DJIEMEHTOB KaXKJI0M CTPOKH ;

0) HOMep cT0011a, B KOTOPOM PACIIOJIOKEH MAaKCUMAJIbHBIN DJIEMEHT;
2. a) MaKCUMYM W3 MUHUMAaJIbHBIX AJIEMEHTOB Ka)KJIOH CTPOKH;

0) HOMEp CTPOKH, HAa KOTOPOU pacroyioxKeH MUHUMAIbHBIN 2JIEMEHT;
3. a) MUHUMYM U3 MaKCUMAaJbHBIX AJIEMEHTOB KaXXJI0I0 CTOJIONA;

0) HOMEp CTPOKH, Ha KOTOPOU pacIoiokKEeH MAaKCUMAJIbHBIN AJIEMEHT;
4. a) MaKCUMYM M3 MUHUMAJIbHBIX 3JIEMEHTOB Ka)I0r0 CTOJIONA;

0) KOJTMYECTBO MAKCUMAJIbHBIX AJIEMEHTOB MacCHBA
5. a) MaKCHUMaJbHYIO0 CYMMY IO CTOJIOIIaM;

0) KOJINYECTBO MUHUMAJIBHBIX JIEMEHTOB MACCHUBA;
6. a) MaKCHMaJIBbHYIO CYMMY TIO CTPOKaM;

0) KOJIMYECTBO CTPOK, COJIEPIKAIIMNX JAHHBIA 3JIEMEHT;
7. a) MUHUMAJIbHYIO CYMMY T10 CTOJIOIAM;

0) KOJIMYECTBO CTOJIOIOB, COACPKAIIUX JAHHBIN AJIEMEHT;
8. a) MUHUMaJIbHYIO CyMMY TI0 CTPOKaM;

0) cyMMy MUHUMAJIBHBIX JJICMEHTOB B KQKI0W CTPOKE;
9. a) Homep cTosid1a, B KOTOPOM PACIIOIO0KEH MUHUMAJIbHBIN 3JIEMEHT;

0) CyMMy MakCHMaJIbHBIX 3JIEMEHTOB B KaXKJIOM CTOJIOIIE.

4. TTopsiioK BBITIOJTHEHUS PaOOTHI.

1. BEIMOIHUTE 110 MOPSAAKY YKa3aHHBIE 33JJaHUs COTJIACHO CBOETO BapHaHTA.

2. [Toka3aTh pe3yIbTaThl BEITIOJHEHUS MTPETMOIaBATEII0, BHECTH HEOOXOIUMBIE
WU3MEHEHUS TI0 YKAa3aHUIO MPEno aBaTesl.

3. OpopmuTh OTUET.

5. Coneprkanue oT4eTA.

OTtuer JoJDKEH coaepKaTh:

1) TUTYIBHBIN JTUCT,

2) 1enb paboThl,

3) 3amanue,

4) pacredaTka BBIIOJHCHHS 3adaHus B makere Maxima.
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JIABOPATOPHAS PABOTA Ne 7.
Pemienne ypaBHeHH, HEPABEHCTB U UX CHCTEM.
IHHouck 3xcTpeMaIbHbIX 3HAYeHUH QYHKIUIA.

1. Ilens u 3agaun pabOTHI

[IpuoOpeTeHne HaBBIKOB YMCIECHHOTO U aHATUTHUYECKOTO PEIICHUS] YPaBHEHUMN
U CHCTEM ypaBHCHHMH, a TaKKe HepaBEeHCTB B makere Maxima. HayuuTbcsi HaXOIUTh
AKCTpEMasbHbIC 3HAUCHUS (PYHKIIUH.

2. O0BeKTHI HCClIeIOBaHUs, 000pYAOBaHNE, MATEPUAIIBI M HATJISIHBIE TOCOOUSI.
[Ipu BeIMOMHEHUHU paboT ucnoib3yroTcs [I9BM.

3. 3ajganue Ha paboTy.

1. Hano ypaBHenue. [loctpouts rpaduk as onpeaeneHus: Ha4adbHbIX 3HAUCHHI

KopHs. OnpenenuTb OJUH U3 KOPHEHN C TOMOIIBIO 3a/1aHUsI HAYaJIbHOTO 3HAYEHUSI,
JPYroM ¢ TOMOIIIBIO 3aJjaHusl UHTEpBajia, KOTOPOMY MPUHAJICKUT KopeHb. HailTu
BEKTOp KOpHEH ypaBHEeHUA. Bee BIUMCIEHUS TPOU3BOAUTS ¢ TouHOCTHIO 0.00001.

1), 10 X—2 X+2 Xx—-4 x+4 28
) + — + -
X+2+2_X+ 4 6),15) x-1 x+1 x-3 x+3 15
Xx+1 1-x x-1 2
- X +1+ 2x 1:219
X X+
6 2 _, x+4 ), 16) 3
2),11) x*-1 x-1 x—1 =3-x-x*

8), 17) 1+ X+ x°
x? =X _xz—x+2:
3(x+%}—7(1+£j=0 9),18) X" -x+1 x*-x-2
4), 13) X X
B+x)(2+x)(1+x) 0

5), 14) 3-X)2-x)-x) -

3), 12) V3x—2=2Jx+2 -2 )

2. HaiiTu Bce KOpHU NOJIMHOMHAJIBHOTO YPaBHEHUS:
1) X —4x" +x+6=0

2) x* +9x* +23x+15=0

3) (x=1°+(2x+3)° =27x>+8

4) 2x* = 21x° + 74x* ~105x + 50 =0

5) x* +5x% +4x* —24x - 24=0

6) x> —4x* +4x° — x> +4x-4=0

7) X° +4x" —6x® —24x* - 27x-108=0
8) (X+D(X* +2) + (x+2)(X* +D =2

9) 2x* —x* +5x* —x+3=0

10) 2x* —4x’ +13x* ~6x+15=0

11) (x2 —5x+7)2 —(x=2)(x-3)=1
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12) (x* —2x -5 —2(x* ~2x~3)~4=0
13) X(x=D(x-2)(x-3) =15

3. PemnTh aHaIMTUYECKH YPABHEHUE, 3aIaHHOE B IEPBOM 3a/IaHUH.

4. Ha'Tu 01HO U3 pelIeHU CUCTEMBI YPaBHEHUI YHMCIIEHHO:

5. Haiitu mpubnmkeHHOE pellieHne CUCTEMbI YPaBHEHUH, HE UMEIOIIEH TOYHOTO
pelIeHus, TOCTPOUTh Tpad K , TOKa3aB HAa HEM HalJCHHOE pelIeHHe.

1), 7),13) 4), 10), 16)
X2 +y*=4 x> +y®=9
{x—y=5 {x—y:8
2), 8), 14) 5), 11), 17)
x*+y?=1 x*+y*=5
{X—Y=4 {x—y=7
3), 9), 15) 6), 12), 18)
X2 +y?=7 x> +y?=8
{x—y=9 {x—y=9

6.Penmth cucreMy JTMHEHHBIX ypaBHEHHUH YHCIEHHO, MeToI0M ["aycca, MaTpU4IHBIM
MeTozIoM, 1o opmynam Kpamepa 1 ¢ TOMOIIBIO CUMBOJIBHBIX ITPE0Opa30BaHUM:



7. PeminTh OTHOPOJIHYIO CUCTEMY JIMHEWHBIX YPaBHEHUM:

1), 7),13)

2), 8), 14)

5x, —5X, +10x, —4x, =0
3X, + X, + 7% +X, =0
X +7X, +4X;+3X, =0

2%, + X, + 4%, =0,
3X, +5X, +7X, =0,
4x, +5x, +6x, =0

(2%, + X, +5%, +7X, =0,
4x, + 2X, + 7X, +5x, =0,

3),9), 15)

2%, + X, + X3 +5%, =0



X +2X, +X; =0
3X, =X, + X, =0

4)’ 10)’ 16) 2X1 +4X2 + 2X3 = O

X, +2X;—3X, =0
2X; — X, +3X; +4X; =0

5), 11), 17) 2X, +5%X; —3X, +4%, =0

2%, +3X, — X3 +5x, =0
3X, —2X, +X, =0
S5X; + X, — X3 +6X, =0

6), 12), 18) Xt =3~ X%, =0
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8. Haiimure Munumym 1ieneBoit pynkiuu f(x,y)=ax+by npu ykazaHHBIX OrpaHU-

YCHUIX!

1), 11) 3x+2y x+y<=4 x+2y>=5 2x+y>=6 x>=0 y>=0
2), 12) 3x+2y x+y<=6 x+2y>=7 2x+y>=8 x>=0 y>=0
3), 13)3x+2y x+y<=8 x+2y>=8 2x+y>=8 x>=0 y>=0
4), 14) 3x+2y x+y<=9 x+2y>=7 2x+y>=6 x>=0 y>=0
5), 15) 3x+2y x+y<=6 x+2y>=5 2x+y>=3 x>=0 y>=0
6), 16) 2x+5y x+y>=4 x+2y<=13 2x+y<=13 x>=0 y>=0
7), 17) 2x+by x+y>=5 x+2y<=14 2x+y<=14 x>=0 y>=0
8), 18) 2x+by x+y>=5 x+2y<=15 2x+y<=15 x>=0 y>=0
9), 19) 2x+by x+y>=6 x+2y<=11 2x+y<=8 x>=0 y>=0
10), 20) 2x+5y x+y>=7 x+2y<=13 2x+y<=9 x>=0 y>=0

4. TTopsA0K BBIMOTHEHUS PAOOTHI.

1. BEIMOJHUTG 110 MOPSAIKY YKa3aHHbBIE 33JIJaHUs COTJIACHO CBOETO BapHaHTAa.

2. IToka3zaTh pe3ynbTaThl BHITIOJHEHHUS MTPENO/1aBaTEI0, BHECTH HEOOXOIUMBIE

WU3MCHCHHUS 110 YKa3aHUIO MPEIOo aBaTeIIs.
3. OdopMHUTH OTYET.

5. Coneprkanue oT4eTA.

OT4eT I0IKEH COIePKATh:
1) TUTYJBHBIN JTUCT,

2) 1enb paboThl,

3) 3amanue,

4) pacredaTka BBIIOJHCHMS 3adaHus B makere Maxima.
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JIABOPATOPHAS PABOTA Ne 8.
DJIeMeHThI AHAJTUTHYECKUX NMpeodpa3oBannii B Maxima’e

1. Lenb u 3agaun paboTh
[TproOpeTeHne HaBEIKOB CHMBOJIBHBIX BRIYHCIICHHUN B TakeTe Maxima.

2. OOBeKTHI HCClIeIOBaHUs, 000pYAOBaHNE, MATEPUAIIBI M HATJIAIHBIE TOCOOUSI.
[Ipu BeIMONHEHUHU paboT ucnob3yroTcs [I9BM.

3. 3amanue Ha padoTy.

1. YrpocTuTh BhIpaxeHue
1), 7), 13) (3sin(x)+2cos(x))2+(2sin(x)-3cos(x))2
2), 8), 14) (1-sin(x)cos(x)tg(x))+sin2(x)+3
3), 9), 15) cos(2x) +sin(2x)tg(x)
4), 10), 16) sin6(x)+cos6(x)+3sin2(x)cos2(x)
5), 11), 17) 2(sin6(x)+cos6(x))-3(sin4(x)cos4(x))
6), 12, 18) cos4(2x)+6sin2(2x)cos2(2x)+sin4d(2x)-2sin2(4x)

2. Pa3noKuTh YKCIIo Ha IMPOCTBIC MHOXKXHUTCIIN.

1) 1245 10) 5972
2) 7544 11) 6735
3) 7935 12) 7914
4) 6278 13) 7842
5) 3405 14) 6375
6) 4176 15) 9145
7) 5972 16) 3366
8) 9045 17) 7912
9) 6712 18) 6734
3. TlocTaBuTh B 3aJaHHYI0 (QYHKIMIO BMECTO X 33/[aHHOE BBIPAKEHHE.
1
1), 7, 13) Jeosx+sin y—t + 2% | =\

1 2
2), 8), 14) (cosx+tg y+t2)4_\/? X_(t+ﬁj

3 X=3

3), 9), 15) (In x—cosx +t)* —5x

t 3
4)’ 10)’ 16) ?{/Sin X—C05y+5+§/? ’ X—(m-Zj

5), 1), 17) (cosx+tgy+t°] +2x t-1

6), 12)’ 18) %/Sin X—(:Osy-i-5—5x3 , 1+t

4. IlpuBecTH BbIpaXXEHHE K TIOJIMHOMY 110 IEPEMEHHOM Y.
1) (2-y)(3y-22)+3-z 2) 3x+5y(7-2z)(5+2y)-7y
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3) 9+(3-2)y-2y(x+4y) 11) (6-3y)(4y+2x)-9z+2y
4) (7-2y)(z-3y)+6x-9y 12)  6+y(y+3x)-y(2z+5y)-3x
5) 8-(y+2)(y+2x)-4z+2y 13) (8y-2)(3x+4y)+5z-2

6) 3y+5x(y-x)(y+2)(y-2) 14)  5z-x(3y-z)(2x+y)-1

7) 9-3y+(4-2x)(y+22) 15)  8x+4y(z-3y)(z+2x)

8) (By+1)(2y+x)-2z(y-5) 16) z(y-2z)(4z-x)+5y-2

9) y-y(9x-2y)(3z-2X)+5 17)  y(y+2)(y-2)+3x

10) 3x-4y(5x+3z)(3-6y) 18) 8x+4z+5y(x+z)

5. [omy4yuTs OIMHOMHUATBHBIE KOA(DPHUITUSHTHI IO TIEPEMEHHOM Z TS BhIpaXke-
HUM U3 NPEABIAYIIETO 3aJaHUS.
a b o0
6. /It mpon3BOIBLHOW MATPHIlLI, HAIpUMEP, b ¢ 5, MOCTPOUTH TPAHCTIOHHPO-
3 0 d

BaHHYIO €ii, 00paTHY0, BEIYUCIUTD ONPEICTUTENb.

4. TTopsii0K BBITIOJTHEHUS PaOOTHI.

1. BEIMOMHUTE 110 OPSAAKY YKa3aHHBIE 33JJaHUs COTJIACHO CBOETO BapHaHTA.

2. ITokazaTh pe3yJbTaThl BHIMOJHEHUS MTPETIOaBaTEI0, BHECTH HEOOXOTUMBIC
WU3MEHEHUS TI0 YKa3aHUIO MPEIOo aBaTeIsl.

3. ObopMHUTE OTYET.

5. Coneprkanue oT4eTA.

OTtuer JoJDKEH coaepKaTh:

1) TUTYIBHBIN JTUCT,

2) 1enb padoThl,

3) 3amanue,

4) pacredaTka BBIIOJHCHHS 3adaHus B makere Maxima.
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