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BBenenue

Crynentam oOydYarIIMMCS MO TEXHUYECKMM HaIPaBICHUSX HEOOXOIMMO
MPOBOAUTHL OOJIBIIIOE KOJUYECTBO PACUETOB M CTPOUTH MATEMATHUYECKH MOIEIH.
Hu omHum cepbe3Hblii TpoeKT He 00xoauTcs ©0€3 BBITIOJHEHUS TPYAOESMKHUX
MaTeMaTUYECKUX PacUYETOB.

[Tporpammusiii kommiekc MathCAD siBnsieTcsi yHUBEpCaJIbHOM M MacCOBOM
MaTEMAaTUYECKON CHCTEMOM, KOTOPAsi MO3BOJIAET BBINOJHATh KaK YUCICHHBIE, TaK
U aQHAJUTUYECKUE BBIYUCIICHUS, WMEET YJOOHBIH WHTYUTHUBHO TTOHSTHBIN
uHTepdeiic.

Llenpto M3y4eHHs TUCLMIUIMHBI KOMIIBIOTEPHBIE TEXHOJIOTUUA B UHKEHEPUU
SBJISIETCS TOJIyYEHHUE MPAKTUUYECKUX HABBIKOB OpraHU3allid MpoQecCUOHATbHOU
NEATEIbHOCTH, OOpalieHue ¢ NPOorpaMMHBIM OOECIEYeHUEM B MPEAMETHOU
obsactu U pa3paboTka, U BEJIeHUE TOKYMEHTAIUH.

3ajauaMu IPAKTUKU SIBJISIFOTCSL:

— MpUOOpPETEeHNH CTYACHTAMH 3HAHWI U MPAKTHYECKUX HABBIKOB B 00JIACTH,
ONpEeNEeNIeMON OCHOBHOM LIEJIbIO JUCHUIUIAHBL;

— BBIpA0OTKA y CTYJCHTOB HAaBBIKOB IO H3YYEHUIO W HCIOJIb30BAHUIO
OpPOTPpaMMHBIX CPEJICTB JUJIsI PEIICHUS HWHXKEHEPHBIX 3a/Jad, IPUMEHEHHS
CTaHAapTOB OGMOPMIICHHS TEXHUYECKOW JOKyMeHTalmu, oOydeHue padbore C
JUTEPATYPOU, MPUBUTHE MOTPEOHOCTEN HETPEPHIBHOTO MOBBIIIEHUSI YPOBHS CBOEH
CIIEIMAJIbHOW MHXEHEPHOUW MOATOTOBKH B MTPOLECCE MPAKTUYECKOUN AEATEIHBHOCTH.

Hucuuminna KoMnblOTEpHBbIE TEXHOJOTMH B WHXXEHEPUU HAMpaBiieHa Ha
dbopmupoBaHue y oOywawomwuxcs, B Tporecce (opMupoBanue padoT,
oOienpodecCHOHANIBHBIX ~ KOMIIeTeHInH, omnpeaeneHHeix @OI'OC  BO 1no
HarpaBiiennto  15.04.02  TexHonormyeckue MallMHBI W 00OpPYJIOBaHHE
HaIpaBJIeHHOCTh (poduiib) [IpoekTupoBaHUE TEXHOIOTMYECKOTO 000pYI0BAHMUSI.

[TocmenoBaTENpPHOCTh MPAKTUYECKUX 3aHITUUA COOTBETCTBYET JIOTMYECKOU

CTpyKType uX TmpoxoxiaeHusa. I[Ipemanaraemoe y4yeOHOE T™OCOOME COJIEPKHUT



MaTCpHUaibl, KOTOPBIC PCKOMCHAYCTCA HUCIIOJIb30BaTh CTYACHTAM IIPHU BBIIIOJIHCHHUH

1abopaTopHBIX paboT.



[TpakTrueckoe 3anstue Ne 1 [lonydeHue HaBbIKOB paOOThI U
MPUMEHEHUSI MPOCTEUIINX (QYHKIIUH TPOrPpaMMHOT0 KOMIIEKCa
MathCAD mi1st mocTpoeHus MaTeMaTHIECKUX MOJIeTIeH MpHu 00paboTKe

W aHajau3e uHpopMaIuu

Ieab padoThI: MOJYYUTh HABBIKU PaOOTHI C IMPOTPaMMHBIM KOMILIEKCOM
MathCAD ny1s1 mocTpoeHus TPOCTEHIITUX MATEMAaTHUYECKUX MOJICIICH.

IIporpamma padoTsI

Mathcad — »T0 cpena BbIYHCIEHUN, OPUEHTUPOBAHHAss Ha padoOTy C
JOKYMEHTaMH, TIO3BOJIAET TIOJIb30BaTeNsIM OBICTPO W MPOCTO  CO3/1aBaTh
JECTATU3UPOBAHHBIE TEXHUYECKHE JOKYMEHTBHI, KOTOPBIC BKIIIOYAIOT CJIOYKHBIE
BBIYUCJICHUSA, HCIOJIb3YSl <(GKHUBBIE» MATEMATHUYECKHE NPUMEYaHUS C TEKCTOM,
M300paXEeHUSIMU U JUArpaMMaMH.

[Ipu 3amycke Mathcad oTkpbIBaeTCsi OCHOBHOE OKHO, COCTOSIIIIEE U3 TaHEeIn
MHCTPYMEHTOB U TOJIS JIsl PACUETOB.

HoBbIi TOKYMEHT MOKHO CO3/1aTh OJTHUM U3 CIEAYIOIIUX CIIOCOOOB:

— coueranue kiasui Ctrl+N;

— BbIOpaB MyHKT MeHio File — New...;

— Ha)KaB HKOHKY O~ 4a nanenu WHCTPYMEHTOB.

Jlnst ynmoOcTBa TMONb30BaTeNs BBIUUCIUTENbHBIC WHCTpYMEeHTHI Mathcad
CTpYNIIUPOBAHBI IO MPU3HAKAM U HaxoJsTcsa B MeHI0 View — Toolbars.

[Tpu BeIOOpE TOM MM MHOMW MaHENH, OHA OTKPBHIBACTCS B BUJI€ HOBOTO OKHA C
pa3MEIICHHBIMH Ha HEM WHCTpyMEHTaMu. Takke, isg yao0CTBa, MOXKHO
0TOOpa3UTh BCE MAaHEIW MHCTPYMEHTOB Ha onHOM manenu «Mathy (pucyHok 1.1)

JUIsl 3TOro HeoOxoaumo B MeHio View — Toolbars mocTaBUTh COOTBETCTBYIOILYIO
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Pucynox 1.1 — Buemawuii Bu manenu nHcTpyMeHToB Math

Bce HpOCTefIIHHe MAaTCMAaTUUYCCKHU OICpalMyu HaxXOJATCd Ha IMMaHCIn

Calculator x

sin cos tan In log
< T
() XZ A

«Calculator» (Pucynok 1.2).
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Pucynox 1.2 — Buemnwuii Bug nanenu Calculator

Mecto BBOAa 3HaueHUM 0003HA4aeTcss MapkepoM B (opMe KpacHOTO
Kpectuka. BBoa m00bIX 3HAUYEHMI OCYIIECTBIAETCS B JIFOOOM MeCTe Ha ToJie IS
pacuetroB. MHpopMalius BBOAUTCS B OJHOM U3 JBYX PEXHMOB: TEKCTOBOM WIIH
MaTeMaTHYECKOM.

Jlnst BBozma wHGOpPMAIMM B TEKCTOBOM pEXHME HEO0OXOAMMO BHIOpATh
Insert—Text Region u B mosiBUBIIEHCS 007aCTH BBOAUTCS 1000 HEOOXOAUMBII
TEKCT, TpeOyeMblIi JIJIs1 TOSICHEHUI pacuyeToB Wik o(hopMIIeHuUs.

MaremMaTHYECKHII PpPEKUM CIY>KUT JJIs1  BBIIOJHEHUS MAaTEMAaTHYECKHUX
pacuetoB. Tak, Hanpumep HaOpaB ¢ KJIaBUATYpPhI MOCIEAOBATEIBLHOCTh 2.87+14=
MathCAD BsiacT pe3ysibTaT BHIYUCICHHUS

287+ 14 = 16874

B martemaTnueckoM pexuMe He JOIMYCKaeTCs HCIOIb30BaHUE CUMBOJA
npobena. [Ipu ero naxxatuu MathCAD mokeT nmepeBecTH BBIMOIHSIEMBIE PAaCUEThI
B TEKCTOBBIN PEXKUM.

Hns sddextuBHoit padorst B MathCAD mnpu BBINOJHEHHH PacYETOB
HEOOXOIMMO HCIOJIb30BaTh IepeMeHHble. [lepeMeHHble OMNUCHIBAIOTCS B
cienyromeM ¢dopmare: «UMs_MEPEMEHHON» 3HAK OMNpeAeNeHus «:=» (Topsyas

KJIaBUIIIA «:»)U 3HAUEHUE MEPEIIOEHHON HalpUMep:



[lepeMeHHBIE MOXKHO HCIIOJB30BaTh B JIIOOBIX BBIYMCICHUSIX, WU

ONpEeNEeNATh 3HAYEHHUSI IPYTUX MEPEMEHHBIX HAPUMED:
h-h — 4a-c= ol
D=hb—4ac= 100

B MathCAD Takxe MOXXHO peryJnpoBaTh KOJIMYECTBO BHIBOJUMBIX 3HAKOB
MoCJIe 3aMmsITol. ITO KOJUYECTBO MOYKHO HACTPOUTh BO BKJajgke Format—Result...
B okHe Result Format (BbI3BaTh 3TO OKHO TaK»€ MOKHO JBOWHBIM IIEITYKOM MBIIIIH
10 BEIYMCIICHUSIM) U U3MEHUTH nmapameTp Number of decimal places.

Mathcad umeer B cBoeMm apceHasie OOJBIIOE KOJIMYECTBO BCTPOEHHBIX
MaTeMaTU4ecKux (QYHKIUHA, KOTOpPHIE TO3BOJISIOT TIOJIB30BATENIO BBIIOIHSITH
Pa3JIMYHbIEC BHIYUCIICHUS.

Oxkno cnucka ¢ynkuuii (Pucynok 1.3), oTCOPTUPOBAHHOIO MO KaTErOPHUsM,
MOKHO BBI3BAaTh B IyHKTe MeHIO Insert—Function, mu6o HaxkaB nkonky & ma

IMaHCJIN THCTPYMCHTOB.

Insert Function X

Function Category Function Name

Bessel acosh

Complex Numbers acot

Curve Fitting and Smoothing acoth

Data Analysis acsc

Debugging acsch

Differential Equation Solving Adams

Expression Type o AdamsBDF G
Cila Arrane sddnainn
[ acos(z)

Returns the angle (in radians) whose cosine is z. Principal value for
complex z.

@

Pucynok 1.3 — Berpoennsie ¢ynkiuun Mathcad
Hcnonp3oBath GyHKIMH MOXKHO HE TOIHKO BCTaBUB U3 OkHA Insert Function,
HO M HaOpaB u3 ¢ KiaBMarypel. Hanmpumep, BblumcieHue (yHKOuM cos (1) B

Mathcad BbInoHSIETCS CIIETYIOMIUM 00Pa30M:

cosim) =—1



Kpome ncnonp3oBanusi BCTpOEHHOr0 Habopa (PyHKLIMNA UX MOKHO 3a/1aBaTh
camMoCTOSITeNbHO. DYHKIIMM ONMUCHIBAIOTCS CIEAYIOLUIMM 00pa3oM:

— «uMA_(yHKIHW;

— B KpYIUIbIX CKOOKax Habop apryMeHTOB Hanpumep (X,y);

— 3HAK OIPENETICHMs «:=» (ropsdasi KIaBHILA «:»);

— onucanue ¢pyHkuuu. Hanpumep, eciin B He0OX0IUMO onucaTh (PYHKIHIO,
KOTOpast OyAMT BBIYUCIATH HEKOTOPOE TPUTOHOMETPUYECKOE BBIPAXKEHUE

2
HaIpuMep: sinx—(x)’ To B Mathcad ona OyauT ornurcaHa ciaeayromumM 00pa3oMm:

-

X

finy:
sl x)

[Tocne onucanusi (PyHKUMU MOKHO BBIUKCIATH €€ 3HAYEHHE IOJACTABUB 32
MECTO apryMeHTa (apryMEHTOB) KOHKpETHbIe 3HaueHus. Hanpumep:

fily=1.1588%

B Mathcad wmMeercs BO3MOXXHOCTH MPUCBAUBAHUS TEPEMEHHON HAOOP
3HaYeHUN W paboTaTh C HEW Takke Kak ¢ OOBIUHOW MepeMmeHHou. Hampumep,
MPUCBOMM 3HaueHWE TMepeMeHHoN k Habop 3HaueHui oT -5 mo 5 ¢ marom 0,5.
Taxas nepeMeHHasi ONUCHIBACTCS CIASAYIOLUIUM 00pa3oM:

— «UMs_TIEPEMEHHONY;

— 3HaK ONpeleNeHUs «:=» (ropsyasi KJIaBHILA «:»);

— «HAYaJlbHOE  3HAUYEHUE  TEPEMEHHON»,  «CIEAyIollee  3HAYCHHUE
NEPEMEHHOI», 3HAK PAH)XKUPOBAHHOW MEPEMEHHOW ™ (TOpsidasi KJIaBHINA <«;»),
NOCJIEIHEE 3HAUYCHHUE IEPEMEHHOM.

Hanpuwmep:

k :=-5,-4.5.5
Torpa 3HaueHHs] (PYHKIMU NPU PAHKUPOBAHHOW NEPEMEHHOU BBIBOASTCS

CEAYIOIIMM 00pa3oMm:



f(k) =
26.071
20.715
21.142
34.922
-63.776
-10.443
-4.399
-2.256
-1.188
-0.521

0.521
1.188
2.256
4.399

Yka3zaHusl N0 TeXHUKe 0€30MaCHOCTH

B Havanme kaxaoro cemectpa, CO CTYJIEHTaMHU JOJDKEH MPOBOJUTCS
WHCTPYKTQX IO TEXHUKE 0e30MmacHOCTH B jabopaTopuu. Bo Bpems HaXOKICHUS
CTyJIeHTa B JJaOOpAaTOPUU M BBITIOJIHEHHS TMPAKTUYECKUX 3aHATUNA CTYJIEHT HE
JOJKEH HapyIIaTh UHCTPYKIUU 10 OXpaHe TPyJa ¢ MEePCOHATHLHOM KOMITbIOTEPOM
NOT-37-UBJI-19, u uHCTpyKImio o Mepax moxapHou Oe3zomacHoctu WBII-01-
2016.

MeToanyeckue yKa3aHHsl K BHINOJTHEHUIO Pa00ThI

Kaxmomy cTyneHTy HEOOXOIMMO B COOTBETCTBHUU C BAPHAHTOM TOCTPOUTH
MpOCTEUIINE MaTeMaTH4YEeCKHME MOJEIM C TPUMEHEHHUEM IPOrpaMMHOIO
koMmiiekca MathCAD.

Bapuanr 1

3aoanue 1

3anaBas pa3jIuyHbIC 3HAUYCHUS! MEPEMEHHBIX P, ¢, ' BBIUUCIUTH 3HAYCHUE
BBIPAYKCHMUS:

3 p°—sin|q|+ Inr) +Vq-tglr]

4—3cos|p)



3aoanue 2
Bbrunciuth 3HaueHns GyHKIHN y 11 a=—0,5b=2, rue: t € [1;3] u At=0.15:

atzln(t)emulstgz
y= lecaut<1
e cos | bt|t>2

3aoanue 3
[TocTpouTh JOTHYECKYIO (YHKIIMIO, KOTOpas BBIUUCISACT 3HAYCHHUE
BBIPOKCHHSI ISl 3aIaHHBIX X W BBIBOJHUT COOOINCHHE «HE OIMpEeAesieHO» / «not

defined» npu HETOMYCTUMBIX 3HAUCHUSIX.

{cos (x|

) log (x|

Tt
TJ€ X IPUHUMAET CIIEAYIOIINE 3HaueHus: —5, —2, 0; 2; 5; 5

3aoanue 4
3amaBas  pasmuunbie  R,R,,...,R,  paccumtarh  00mIee  COMPOTUBICHUE

BJICKTPUYECKOM LIETH

Bapuanrt 2

3aoanue 1

Baz[aBaﬂ Pa3sIuYHBIC 3HAYCHUA INCPEMCHHBIX P, (, ' BBIYHUCIINTh 3HAYCHHUC

BBIPAKCHUS:
3
4 p*+ri+sin(q)-In(p |+ Vr
ctglq]
3aoanue 2

Breruncnuth 3HaueHust GyHKuu y aist a=1,5u x € 0,8;2] Ax=0,1:



, 1
X ——2€C/IUX<1.3
_ X

ax3+7\/;gmu x=1.3
log,,(x+7+x)ecaux>1.3

3aoanue 3
[TocTpouTh JOTMYECKYIO (QYHKIIMIO, KOTOpas BBIYUCISICT 3HAYCHUE
BBIpAXKEHUS JUIS 3aJaHHBIX X W BBIBOJHMT COOOIICHHE «HE ONpeAcIeHO» / «not

defined» mpu HEAOMYCTUMBIX 3HAUCHUSX.
L _\i3=s5xP
tg| x|

n

rJie X IPUHMMACT CIIC/YIOIIHUe 3SHAYCHNUS: ),

n, 15,0,6; 6; 8

3aoanue 4
3amaBas  pasnuuHble  R,R,,...,R,  paccumtarh  0OIIEee  CONPOTHBIICHHUEC

C-)JIGKTpI/I‘{eCKOfI OCIIn

Bapuanr 3

3aoanue 1
3amaBas pa3jIudHbIC 3HAYCHHUS IEPEMEHHBIX P, ¢, ' BBIYHCIHTH 3HAYCHHUC

BBIPpAKCHUA:

ctglp|

q

33r—In|q)+e’arcsin| p|+

3aoanue 2

BrIauciuTh 3HaueHNs GyHKIUN y a1 a=2,8, b=—0,3, c=4 y x € [1;2| Ax=0,5

2
ax +bx+ceciux<2

2+\/x2+1eC/1ux=1.2
y=1ix
a+bx

2
x+1

eciux>1.2

3aoanue 3



[ToctpouTh JOTHYECKYIO (YHKIHMIO, KOTOpas BBIUYHUCISACT 3HAYCHHUE
BBIpOKEHUS ISl 3aJaHHBIX X M BBIBOJUT COOOIICHHE «HE OMpEeIesieHO» / «not

defined» npu HEAOMYCTUMBIX 3HAYEHUSAX.

1
log(4x]-m

T

rJie X IPUHUMAET CIICYIONIUE 3HAaUeHus: —5, §; Py 3;0

3aoanue 4
3amaBas  pasnmuuHbie  R,R,,...,R,  paccumTtath  00IIE€e  COMPOTUBIICHUE

3J'I€KTpPI‘-I€CKOfI 11(S70051

3aoanue 1

3azLaBa${ pa3siIu4YHBIC 3HAYCHUA IIEPEMCHHBIX P, (, I' BBIYHUCIINTH 3HAYCHUC

BBIpaKEHUS:
5p2+arcsin(q)+@1n(p]+ip
e
3aoanue 2

Beraucnuth 3naueHus GyHKIUM y 1t a=1,65 1 x € 0,7;2] Ax=0,1

2 7
X ——2€C/1le<l.2
X

Lax*+7Vxecrux=1.2
1n(x+7x/\x+a\)ecx1ux>1.2

3aoanue 3
[TocTtpouts JorMYecKkyro (QYHKIUIO, KOTOpas BBIYUCISICT 3HAYCHUE
BBIpAKEHHUS JUIS 3aJaHHBIX X M BBIBOJHUT COOOIICHHE «HE OMpPEaeIICHO» / «not

defined» mpu HEAOMYCTUMBIX 3HAUCHUSIX.



T
r7€ X IPUHUMAET cleaytomue 3HaueHus: 0, o —8;2;5;4

3aoanue 4
3amaBas  pasmuuHble  R,R,,...,R,  paccumtaTh  0Omee  CONMPOTHBIICHWE

BJIEKTPUYECKOM LIETIH

3aoanue 1
3amaBas pa3jIudyHbIC 3HAYCHHUS MEPEMEHHBIX P, ¢, ' BBIYMCIUTH 3HAYCHHUE
BBIPAKCHHUS:

4\ p+actg|r)+r’ eq+7tg(p)

In (p)
3aoanue 2

Boraucnuth 3HaueHus GyHKIMN y 111 d=2,3 U X € 0,2;2,8/ Ax=0,2

1.5cos (x|’ ecau x<1
1.8axecrux=1
(x—2/+6eciul<x<2
3tan|(x|ecau x>2

3aoanue 3
[TocTpouTh JOTHYECKYIO0 (YHKIHMIO, KOTOpas BBIUYHUCISACT 3HAYCHHUE
BBIpAQXKEHUS JUIS 3aJaHHBIX X M BBIBOJUT COOOIIECHHE «HE OMpPEAeNIeHO» / «not

defined» npu HEAOMYCTUMBIX 3HAYEHUSAX.

n (x)

tg(x)

Vs
r7€ X MPUHUMAET CJIEAYyIOIME 3HaYeHust: -, — 7, 2; 3; 4; 0

\/x3+12



3aoanue 4
3amaBas  pasnuuHble R R,,...,R,  paccumrarhb  0OIIEee  CONPOTHBIICHHUE

AJIEKTPUYECKON 1ENH

&

Bapuanrt 6

3aoanue 1
3amaBas pa3IUYHBIC 3HAYCHHS MEPEMEHHBIX P, q, I' BBIYUCIUTH 3HAUCHUC

BBIPAKCHUS:

Ir—7 arcctg(q]+(3p—1]cos [q)+3—q

3aoanue 2

BoruucnuTs 3HaueHus GYHKIUK y it a=2,51 x € [1;5] Ax=0,5

3
X\/X—CIQC/IUX>CI

y=1{ x-sinlax|eciux=a
a

e “coslax|eciux<a

3aoanue 3
[TocTpouTh JOTHYECKyI0 (YHKIIHMIO, KOTOpas BBIUHUCISACT 3HAYCHHUE
BBIPOKCHHSI TSI 33IaHHBIX X W BBIBOJHWT COOOIICHHE «HE OIpPEAeNieHO» / «not

defined» npu HeTOMYCTUMBIX 3HAYCHUSIX.

8+x
1
x—2

+4

n

17 2. - _R-
27’59 739 890

rac X IpuHUMAacCT CICAYIOMNEC 3HAYCHUA:

3aoanue 4



3amaBasi  pasnuuHbie  Ri,R,,...,R,  paccumrarb  0O0IIee  COMPOTHBICHHE

AJICKTPUYECKOM LIETTH

Bapuant 7

3aoanue 1
3amaBas pa3UYHbIC 3HAYCHHS MEPEMEHHBIX P, ¢, I' BBIYUCIUTH 3HAUCHUE
BBIPAKCHHUS

10q3+2cos(p)+ﬁsin(q}+Lm
arcsin|gr |

3aoanue 2
Borunciuth 3HaueHus GyHKuu y ans b=15u x €[0,1;1] Ax=0,1

bx—log,,bx ecnubx<1
Y= lecaubx=1
bx+log,,bx ecrubx>1

3aoanue 3
[TocTtpouts JOTMYECKyl0 (QYHKIIUIO, KOTOpas BBIYUCISICT 3HAYCHUE
BBIPOKCHHSI ISl 3aIaHHBIX X W BBIBOJHUT COOOIICHHE «HE OIMpeAesieHO» / «not

defined» mpu HEAOMYCTUMBIX 3HAUCHUSX.

c?s(x]\/;
sin|x|

n

I7ie X IPUHUMACT CIEYIOIIHNe 3SHAYCHNUS: ),

0,5;3;4;2
3aoanue 4
3amaBas  pasnuuHble  R,R,,...,R,  paccumtarh  0OIIEee  COMPOTHBIICHHUE

3J'I€KTpPI‘-I€CKOfI 11(S70051



3aoanue 1
3amaBas pa3IudyHbIC 3HAYCHHUS IEPEMEHHBIX P, ¢, ' BBIYMCIHTH 3HAYCHHUE
BBIPKCHHUS

ctgl p|
2q4

63q° —7tglq|+ +earccos(r)

3aoanue 2
BoruncnuTs 3Ha4eHNs QYHKLIUU Y IS X € 2;5] Ax=0,25

_ |sin(x|log,,x ecru x>3.5

cos|xeciux<3.5

3aoanue 3

[TocTpouth JOTHYECKYIO (PYHKIMIO, KOTOpash BBIYUCIAET 3HAYCHUE
BBIpAXKEHMsSI Ui 3aJaHHBIX X U BBIBOJUT COOOLIECHHE «HE OIpeaesieHo» / «not
defined» npu HEAOMYCTUMBIX 3HAYEHUSAX.

—Vx+8

e
x—2

n

40 27,23, 65 1

rac X IpuHUMAacCT CICAYIOMNWEC 3HAYCHUA:

3aoanue 4
3amaBas  pasnuuHble  R,R,,...,R,  paccumrarh  0OIIEee  COMPOTHBIICHHUEC

C-)JIGKTpI/I‘{eCKOfI OCIIn



Bapuant 9

3aoanue 1

3agaBasi pa3jMyHbIC 3HAYEHUSA MEPEMEHHBIX P, ¢, I' BBIYMCIUTH 3HAYCHHUE
BBIPAKCHUS:

e

%q+30tg(ﬁq)+ln(p'arctg[pr)+m
3aoanue 2
BoraucnuTs 3HaueHns GyHKum y 1 a=20,3 u x € [0.5;2] Ax=0,1
y=i
3aoanue 3
[TocTpouTh JOTHYECKYIO (PYHKIHMIO, KOTOpas BBIYUCIAET 3HAYCHUE

BBIpXXCHUA JIA 3aJaHHBIX X W BBIBOOUT COO6IHGHI/IC «HE OIIPCACICHO» / «not

defined» npu HEeTOMYCTUMBIX 3HAYCHUSIX.

V5 —x
x—5

tg| x|

3n

rac x MpuHUMACT CICAYIOIMME 3HAYCHUA! 4

4m, 5;8; —5;

N R

3aoanue 4

3amaBas  pasnmuunbie  R,R,,...,R,  paccumTtath  00IIE€e  COMPOTUBIICHUE

BJICKTPUYECKOM LIETH




Bapuant 10

3aoanue 1

3az[aBa>I Pa3IUYHBIC 3HAYCHUA INEPEMCHHEBIX P, (, I' BBIYHUCIHNTHL 3HAYCHUC

BBIPAKCHUSI:
7q°+2arccos| p|+e’ctg|r|+ Sin(zr]
e
3aoanue 2

BhruncauTh 3HaueHus GyHKIMH y 11 a=2,2 u x € [0,2;2] Ax=0,2

In(x’+x°
Vx+a
z= .

\/x+a+leC/1ux:0.6
X

ecnux<0.5

cos|x|+a-sin (x| ecau x>0.5

3aoanue 3
[TocTpouTh JOTHYECKYIO (YHKIMIO, KOTOpas BBIYHUCISACT 3HAYCHHUE
BBIpAQXKEHUS JUIS 3aJaHHBIX X M BBIBOJUT COOOIIECHHE «HE OMpPEAeNIeHO» / «not

defined» npu HEAOMYCTUMBIX 3HAYEHUSAX.

ctg

X
2 1
x+1 1+x

r7€ X MPUHUMACT Cleaylolue 3Hauenus: —1, 1, m; 2; —5; 3
3aoanue 4
3amaBas  pasnuuHble  R;,R,,...,R,  paccuumtaTth  00lee  COMPOTHUBIICHUE

BJICKTPUYECKOM LIETH

3aoanue 1



33I[aBa$I pa3sIuYHBIC 3HAYCHUA INCPEMCHHBIX P, (, ' BBIYHUCIINTh 3HAYCHHUC

BBIPAKCHUS:

q
([
arcg(3)

in*| £ |+e

7
—+SIN
54q°

b
4

3aoanue 2

BhIumcIuTh 3HaueHus GyHKIuH y 11 a=2,6 b=—0,39 u x € [0;7]

Ax=0,5
a+b _ecnu x<2.8
e“+cos| x|
y= giéeaw283x<6
x+1
e +sin|x|eciux>6
3aoanue 3

HOCTpOI/ITB JIOTHUYCCKYIO (bYHKIJ;I/IIO, KOTOpasd BBIYHUCIIACT 3HAYCHHUC

BBIpXKXCHUA JIA 3aJaHHBIX X W BBIBOOUT COO6IH€HI/IC «HEC OIIPCACICHO» / «not

defined» mpu HEAOMYCTUMBIX 3HAUCHUSX.

log| x|
e g

VX+2

—T7T
T7ie X IPUHUMAET CIEAYIOIME 3HAUCHUS: —,—, T, -3;3;2;0

3aoanue 4
3amaBas  pasnuuHble  R,R,,...,R,  paccumrarh  oOmee

C-)JIGKTpI/I‘{eCKOfI OCIIn

", " ",

B A o

Bapuant 12

3aoanue 1

COIIPOTHUBJICHHC



33I[aBa$I pa3sIuYHBIC 3HAYCHUA INCPEMCHHBIX P, (, ' BBIYHUCIINTh 3HAYCHHUC

BBIPAKCHUS:

4

3V’

+cos(ln(1—qpr2))

+tg5 2(511”

3aoanue 2
BhrauciuTh 3HaYeHNs GyHKIHMA y A a=0,9 u x € [0,8;2] Ax=0,1

y= aloglox+me0ﬂux>1
2a-cos|x|+3x’ecaux<1
3aoanue 3
[Toctpouts Jormyeckyro (QyHKIUIO, KOTOpash BBIYUCISICT 3HAYCHUE
BBIpQKEHUS JUIS 3aJaHHBIX X M BBIBOJMUT COOOIIECHHE «HE OMpPEaAeNIeHO» / «not

defined» npu HEAOMYCTUMBIX 3HAUEHUSAX.

r7ie X TPUHUMAET CJIeIyIolue 3HaueHus: 2, 1, -2; 3; 8; 9
3aoanue 4

3agaBas R paccuuTath 00I11€€ CONPOTUBIICHUE AIEKTPUUECKON 1IeTTH

H

TN - -

H, f: R

1
el
I|'|

Bapuanr 13

3aoanue 1
3amaBas pa3judyHbIe 3HAYCHHUS MEPEMEHHBIX P, ¢, ' BBIYMCIUTH 3HAYCHHUE
BBIPAKCHHUS:

5
6
rq

3
+CO0S

- 4§q +ctg(e7q)

6



3aoanue 2

Boraucnuth 3Hauenus Gyskumm y ang a=2,1, b=1,8, ¢=-20,35 n i € 0;12]

a .2 .
——+bi*+ceciui<4
y= i+1
iecrud<i<6
. .3 .
ai+bi’ecaui>6

3aoanue 3
[TocTpouth JOTHMYECKYIO (PYHKIHMIO, KOTOpas BBIYUCIAET 3HAYCHUE
BBIPXEHUS U 33JaHHBIX X W BBIBOJAMUT COOOIIEHHE «HE OmMpeAeneHo» / «not
defined» npu HETOMYCTUMBIX 3HAUCHUSIX.
\/T—s
N

r€ X IPUHUMAET CIEAYIOLINE 3HaueHus: 2, m, —4; 5; 8; 3

3aoanue 4
3amaBass  pasmuuHble  R,R,,...,R,  paccuutarh  oOIlee  CONMPOTHBIICHHUEC

BJIEKTPUYECKOM LIETIH

R R,

Bapuant 14

3aoanue 1
3amaBas pa3UYHbIC 3HAYCHHS MEPEMEHHBIX P, ¢, I' BBIYUCIUTH 3HAUCHUE

BbIPAaKCHHUA:

+arcsin ( J4-5 rq)

3 4
=tctg

7q

P
4

3aoanue 2



BolupcnuTh 3HaueHus GyHkuun y ais a=0,3, n=10u i € [1;10]Ai=1

.2

a-sin

i+1
n

1
i+=
n

<0

Ccos ecau sin

3aoanue 3
[TocTpouTh JOTHYECKYIO (YHKIIMIO, KOTOpas BBIUYHUCISACT 3HAYCHHUE
BBIPOKCHHSI ISl 3aIaHHBIX X W BBIBOJHUT COOOIICHHE «HE OIMpEAesieHO» / «not

defined» npu HETOMYCTUMBIX 3HAYCHUSIX.

log x|

T
TJ€ X IPUHUMAET CIIEAYIOIIUE 3HaUYeHus: -, — 1, 8; 3; 6; 0

3aoanue 4

3amaBas  pasnmuunbie  R,R,,...,R,  paccumTtath  00mIee  COMPOTUBICHUE

BJICKTPUYECKOH LIETH

&

R R,

Bapuanr 15

3aoanue 1
3amaBas pa3UYHbIC 3HAYCHHS MEPEMEHHBIX P, q, ' BBIYUCIUTH 3HAUCHUC

BbIPAKCHUA:

arcsin (2r—4|

+In’(gp |+ e

3
33q"
3aoanue 2
Beruucnuth 3nauenus GyHkuuu y aist a=2,5,b=0,4ut e —1;1]

At=0,2



Vat’+bsin(t)+1eciut<0.1
y= at+tecaut=0.1
Vat*+bcos|(t)+1ecaut>0.1

3aoanue 3
[TocTpouTh JOTHYECKYIO (DYHKIIMIO, KOTOpas BBIUYMUCISACT 3HAYCHHUE
BBIPOKCHHSI ISl 3aIaHHBIX X W BBIBOJHUT COOOIICHHE «HE OIMpEAeNIieHO» / «not

defined» npu HETOMYCTUMBIX 3HAYCHUSIX.

\/ x#2)—
x—1
Tt
rJ€ X IPUHUMAET CIIEAYIOIIUE 3HaueHus: 1, 4, 5 3;8;5

3aoanue 4
3amaBas  pasnmuunbie  R,R,,...,R,  paccumTtarh  00mIee  COMPOTUBICHUE

C-)JIGKTpI/I‘{eCKOfI OCIIn

hl =] —
" H.
e
A | 7
i
p I | - ¥ 1

Conep:xanme oTuera

1)  Turynbssiii muct (IIpumep B npusioxxeHuu A).

2)  llenb paboThI.

3)  3apanus u ux peumenus B cpene MathCAD.

4) BriBogsrl.

KoHTpo/IbHBIE BONIPOCHI

1)  Kak o6o3nauaercsa nepemennas B MathCAD?

2)  Kakxumu cnocob6amu MOKHO BbI3BaTh OKHO ¢yHKIMI B MathCAD?
3)  Kaxk onucwiBatorcs pynkmu 8 MathCAD?

4)  Onumwure Kak MepeMeHHON MpuCcBanBaeTCss HAOOp 3HAUYCHUN?
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[Ipaktrueckoe 3ansture Ne 2 [lonyueHre HaBBIKOB PabOTHI C
WHJICKCHUPOBAHHBIMH TTIEPEMEHHBIMH, a TAK)KE paOOThI C BEKTOpPaMHU U
MaTpHUIlaMU ¢ IPUMEHEHHEM ITporpaMmmMHoro koMmiuiekca MathCAD ns
MOCTPOCHUS MAaTEMAaTHICCKUX MOJIENICH TIpu 00padOTKE M aHaJIN3e
uHdOpMaLUK

Lear pabGorepl: monyunth HaBbikM paboTel B CAIIP MathCAD c
WHICKCUPOBAaHHBIMHU TEPEMEHHBIMHU, MATPUIIAMU, BEKTOpaMH, ISl MOCTPOCHMUS
MaTeMaTUYECKUX Mojesel mpu 00paboTKe U aHaIM3€e HH(OpMaun

IIporpamma padoTsbI

B Mathcad wmaccuBamu  (arrays) — Ha3bIBaIOT  YIOPSJIOYCHHBIC
MOCJICIOBATEIbHOCTA YMCEN WM JJIeMEeHTOB MaccuBa. Jloctynm k sobomy
AJIEMEHTY MacCHBa BO3MOKEH MO €ro MHAEKCY (ropsyas KiaBuiia [ ).

Martpuiia wim BEKTOp OOBSBISIETCS TaK)Ke KakK U JIto0ast Ipyras rnepeMeHHasl.
OTnuure 3akioyaeTcs B TOM, YTO TEPEMEHHOW IPUCBAMBACTCS KOHCTAHTA, a

MaTpugc WJIM BCKTOPY VYIOPAAOYCHHBLIC IIOCICAOBATCIBHOCTH YHUCCII HIIA

3JIEMEHTOB MaccuBa. Huxe IMPUBEACH IIPUMEDP OOBSIBIICHHS MaTpuIbl 1 BEKTOPA:

123 1
a=|456|b:=|2
789 3

Homep mepBoit cTpoku (cTosiOnia) MaTpuilbl WM TEPBOM KOMIIOHEHTHI
BeKTOpa, Xxpanutcs B Mathcad B nepemennoit ORIGIN.

[To ymomuanuio B Mathcad xoopawHaThl BEKTOPOB, CTOJOIBI M CTPOKHU
matpuilbl Hymepytorcs HaunHast ¢ 0 (ORIGIN=0). Jlns Hymepanuu KOOpIUHATHI
BEKTOpOB ¢ 1 HeoOxoaumo npeasaputesnbHo 00bsiBUTE ORIGIN=1. Huxe nokasan
npumep oOparieHuss K dsnaemMeHTaM Matpuinbl u BekTpo mnpu ORIGIN=0 u

ORIGIN=1:



ORIGIN:= 1

123 1
a=|456 b:=|2
789 3
a =1 b, =1

Taxke MathCAD 103BOJSICT BBIMOJHATH pa3IMYHBIE OMEpaIu ¢
MatpuilaMu U BekTopamu. OCHOBHBIE OIEpaluy HaJl MaTpPUIAMU TPUBEIICHBI B
Vector and Matrix Toolbar (Pucynoxk 3.1).

EE] >, " Ixl
fﬁs n M men

xi By

=g
-

==k

=

Pucynok 3.1 — Ilanens Matrix

Hwxke paccMOTpeHBI peanu3aliid HEKOTOPBIX ONEpallMM HajJ MaTpPUIIAMH
naueau Matrix:

1)  pacder 0OpaTHON MaTPHIIBI

223
a=|456
789

1 =2 1
a =l 0
1 0.667 —0.667

2)  pacyeT ONpeAeNIUTENs MAaTPUILIbL:

223
a=|456
789

la] =-3
3) BEKTOpHM3allMsl MaTpulbl (3Ta onepauus MO3BOJISIET IPOBECTH
OJHOTHUIIHYIO OIICpallkiO0 HaJd BCCMH JJICMCHTaAMH MacCCHBa (T. €. MaTpulbl HUIIH

BEKTOpA), YIIPOIIasi TEM CaMbIM MPOTPaMMHUPOBAHUE IIUKJIOB):

2 4
a=[3|b:=|5
4 6



8
—
(ab) =| 15
24

4) BBIZICTICHUE CTOJIONA MaTPHIIBI:

23
56

o
Il
~N BN

g

(o
a

5)  TpaHCHIOHMPOBAHHWE MATPHUIIBI:
223

a=|456

7809

2 47
al =|2 538
3609

6) CKaJIsIpHOC IIPOU3BECACHUEC BECKTOPOB!:
2 4
a=(3|b:==|5
4 6

ab =47

7) BEKTOPHOE MPOU3BEICHUE BEKTOPOB:

2 4
a=[3|b:=|5
4 6

axb=| 4

8)  cymMa DJIIEMEHTOB BEKTOpa:

2
a:=|3
4

Za:9

B Ttabmuue 3.1 Takke mpuBENEHBI HE KOTOpbIE BCTpPOCHHBbIC (YHKIUHU B

Mathcad st paGoThI ¢ MaTpHUIIAMU.



Tabnuua 3.1 — @yHkuu as paboThl ¢ MaTpUIIAMU

Nwmsa dynkuuun Onucanue
rows(A) Uwucno ctpok B MmaccuBe A. Eciin A — ckaisip, Bo3Bpamaetcs (.
cols(A) Yucno cronbio B MaccuBe A. Eciiu A ckainsp, Bo3Bpamaercs 0.
length(v) Uwuciio 3J1eMEeHTOB B BEKTOPE V.
last(v) WMHaekc mociaeaHero 3JIieMEeHTa B BEKTOPE V.

Camprit 6obioit anemMeHT B MaccuBe A. Ecniu A MMeeT KOMIUIEKCHBIC
max(A) AIIEMEHTHI, BO3BpAIlaeT HAUOOJBIIYI0 BEHIECTBEHHYIO YacTh IUIIOC I,

YMHOKEHHYO Ha HAaUOOJIBIIYI0 MHUMYIO YaCTh.
Camblii ManeHskuii 3emMeHT B MaccuBe A. Ecoum A umeer

min(A) KOMIUIEKCHBIE AJIEMEHTHI, BO3BPAIAET HAWUMEHBIIYIO BEIIECTBEHHYIO
9acTh IUTIOC [, YMHOKEHHYIO Ha HAUMEHBIITYI0O MHUMYIO YacTh.

identity(n) nxn eIWHWYHAs MaTpuia (MaTpuia, BCE JMATOHAIBHBIC SJIEMEHTHI
KOTOpOM paBHBI 1, a Bce ocTaibHbIE 3JIEMEHTHI paBHbI ().

Re(A) MaccuB,  cocTOSIIIMM M3 DJIEMEHTOB,  KOTOpPbIE  SIBIISIFOTCS
BEIIECTBEHHBIMU YaCTSAMU AJIEMEHTOB A.

Im(A) MaccuB, cOCTOSIIIMI U3 3JIEMEHTOB, KOTOpPbHIC SBIISIIOTCS MHHMBIMU
4acTSAMHU JI€MEHTOB A.

diag(v) JlnaronanpHasi MaTpUIlA, COACpKAIIAst HA JUATOHATIN DJIEMEHTHI V.

geninv(A) JleBast oOpatHas k A wmarpuma L Takas, yto L-A = I, tne I -

CANMHUYHAasA MaTpula, MMCIoIas TO K€ CaMO€ YUCIIO CTOJ'I6IIOB, qTO U
A. ManI/II_Ia A - n X m BEIECTBCHHAA marpuua, rae n=m.

rref(A) Crynenuatas popma MaTpuilsl A.

tr(M) CyMMa uaroHajibHBIX 9JIEMEHTOB, Ha3bIBaeMas cieqom M

augment (A, B) MaccuB, chopMUpOBaHHBIN pacronoxkenneM A u B 0ok o Ook.
MaccuBbl A ¥ B 10JIKHBI IMETh OJJMHAKOBOE YHCJIO CTPOK.

stack (A, B) Maccus, chopmupoBaHHbIN pacnionioskeHueM A Hax B. MaccuBsl A u

B 101KHBI HMETh OAUHAKOBOE YMCIIO CTOJ'I6I_[OB.

augment (A, B) MaccuB, copmupoBaHHBIA pacronokeHneM A U A OG0k o OOk.
MaccuBbl A 1 A T0JDKHBI UMETh OJJMHAKOBOE YUCJIO CTPOK.

Jpyrue QyHKIUHU, KOTOpbIE pabOTal0T ¢ UHAEKCUPOBAHHBIMU NIEPEMEHHBIMU
3T0 (QyHKIUM cymmupoBaHus (Summation ropsiyas knaBumia Ctrl+S) wu
uteparonnoro mpomsBeneHust (Iteration Product ropswas kmaBuma Ctrl+#).
OyHKIUS CYMMHUPOBAHHUS PACCUMTHIBAET CYMMY BBIPQXKECHUN MO BCEM 3HAYCHHSIM
uHaekca. OnepaTop UTEPAlMOHHOTO MTPOU3BEAEHUS padoTaeT noAo0HbI 00pa3oM —
BBIYUCIISICT TPOU3BEICHUE BBIPAKEHUM 110 BCEM 3HAUCHHUSAM MHJIEKCA.

Hwxe nokazan mpumep paboThl PYHKIMI CYMMUPOBAHUS U UTEPAITIOHHOTO

IPOM3BEICHHUS IS IEPEMEHHOM | M3MEHSFOIIEHCS 110 3aKOHY i°:

i1:=1,2..5



2
nunberi =1

nunberi =

9
16
25

5 5
4
Z nunberi =55 H nunberi =1.44x 10

i=0 i=1

YKa3aHusd 110 TeXHUKe 0€3011aCHOCTH

B Hauvanme kaxmoro cemecrpa, CO CTYAEHTaMH JOJDKEH IPOBOIUTCS
MHCTPYKTaX MO TEXHHKE 0e30MacHOCTH B jJaboparopuu. Bo Bpemsi HaxoxaeHUs
CTYJIEHTa B JJa0OpaTOpPUM M BBIIIOJIHEHHS] MPAKTUYECKUX 3aHATUN CTYJEHT HE
JOJDKEH HapylaTh HHCTPYKIMU [0 OXpPaHe TPyJa C IEPCOHATIBHOM KOMIIBIOTEPOM
NOT-37-UBJI-19, u uncTpykumio o Mepax mnoxapHoi Oe3zomacHoctu WBII-01-
2016.

MeToauyeckue yKasaHusl K BbINOJHEHUIO padoThI

KaxaoMy cTyneHTy HEOOXOAMMO BBINOJHUTH 33JaHUS B COOTBETCTBUU C

BapUAHTOM HCIIOJIb3Ysd MHACKCUPOBAHHBLIC IICPCMCHHBIC.

Bapuanr 1

3aganue 1. [l mocnegoBaTeIbHOCTH x;(i=1,2...,n), obumii 4ieH KOTOPOM
sajaercst OpMysIoi  x,=vcos|i|+5 BEIYHCINTH N WICHOB MOCIELOBATEIBHOCTH U
HAUTH UX CYMMY;

3amanue 2. 3ajaHbl  KOOPAMHATBI M MAacChl MaTepUaJbHBIX  TOYEK

pcaCTaBJICHHBIC B Ta6J'II/II_[e

X 11 11 8 -12 15 -15 2 15 -12 -9
Y -13 12 -14 12 10 -2 -2 1 14 5
M 57 49 97 21 62 26 74 34 48 56

— OINpeJeauTe KOOPAWMHATHI IIEHTpPa MacC CHUCTEMbl TOYEK (KOOPIAMHATHI

IIEHTPa MacC BBIYHUCIISIIOTCS CICTYIOMIUM 00pa3oM:



CXpMpEXy Myt XM,
X, = ;
m+my+...+m,

_yympty, mytty cmy

C i

my+m,+...+m,

— Ha MJIOCKOCTH TIOCTPOUTH TOYKH M IIEHTP Macc (LIEHTP Macc TOJIKEH OBITh
BBIJIEJIEH APYTUM 00pa3om);
— HAaWTH MUHUMAJIbHOE U MAKCHMAaJbHOE PACCTOSHHE OT TOYEK JO IICHTpa

(paccrosinue MEXKITY TOYKaMH BBIYUCIISAETCA o dopmyie

)2

+y2-y1/);

— HAWTH CyMMY MaccC BCEX TOUEK, JIEKAIINX B KAKIOW YETBEPTH;

r=¢h2—x1

3apganue 3. Pemuth cucteMy ypaBHeHuil Metogom Kpamepa, ['aycca u
MaTpPUYHBIM METOOM:

10x,—9x,+13 x,+15x,=12
—7x,+10x,—11x,—12x,=—14
13x,+9x,+15x,—6x,=1
—4x,+3x,+10x,+13x,=13
3ananue 4. 3amaBas HaTypallbHOE YHCIO N (1>2) MOCTPOUTH KBAAPATHYIO

MaTpUIy pa3MepoOM nXn 3JIeMeHTbl KoTopour A;; (i,j=0...n—1) BBMUCISIOTCA

CIIeAYIOIUM 00pa3oMm:

V5i%+6sin|j+ lecaui<j
A= Si+jeciui=j
V5 j2+6 cos|i|+1ectui> j

JIns1 MOCTPOEHHOM MATPHUIIbI BBITOJIHUTH CICAYIOIINAE ICUCTBUS:
— HaWTH CyMMY 3JIEMEHTOB IJIABHOM JUaroHalu;

— HAWUTU MUHUMAJIbHBIM 1 MAKCUMAJILHBIU DJIEMEHTEIL.

Bapuanrt 2

Baganue 1. Jlns mocnemoBaTenbHOCcTH X;(i=1,2...,n), oOmuii uieH KOTOPOi

3amaetcs opMyIIoil X, =V cos|i|+4 sin (i) BEIYMCIUTH N WICHOB MOCIEIOBATEILHOCTH
Y HAUTU UX CYMMY;
Bamanue 2. 3amaHbl  KOOPAMHATBI M MAacChl MAaTepHAJBbHBIX  TOYEK

MpEeJICTaBICHHBIE B TAOIHIIE



6 5 -2 -5 14 0 9 -1 -7 5
11 -13 -1 -10 3 8 15 -9 2 12
67 64 16 89 63 47 100 54 23 86

Z [

— ONpeACInuTC KOOPAMHATBI HCHTpPa MACC CHUCTEMblI TOYCK (KOOp)II/IHaTBI

HEeHTpPa MAaCC BBIYHUCIIAIOTCA CIICAYIOIIUM 06pa30M:

X TMpEXy Myt X my
X.= s
m;+m,+...+m,

_yympty,cmytty cmy
c N

m;+my+...+m,
— Ha IUIOCKOCTH MTOCTPOUTH TOYKH U IIEHTP Macc (IIEHTP Macc JOHKEH OBITh
BBIJICJIEH APYTUM 00pa3om);
— HaWTH MUHUMAJIbHOE W MAKCUMAaJLHOE PACCTOSHHE OT TOYEK JO IICHTpa

(paccrosiHue MEXIY TOYKaMH BBIYUCIIAETCSA 1o bopmyne

r=y(x2—x1)+(y2-y1));

— HaWTH CyMMY Macc BCEX TOYEK, JIEKAIIUX B KaXKJOW YETBEPTH;

3ananue 3. Pemmts cucteMy ypaBHeHun Merogom Kpamepa, ['aycca u
MaTPUYHBIM METOJIOM:

10x,+0x,+0x,+8x,=—11

11 x,+12x,+9x,+6 x,=—3

11x,+1x,—7x,—4x,=15

—11x,+15x,—6x,+3x,=—3
3ananue 4. 3agaBasg HaTypallbHOE YMCIIO n (n>2) MOCTPOUTHh KBAAPATHYIO
MaTpUIy pa3MepoM nXn 3jeMeHTbl Kotopour A;; (i,j=0...n—1) BBIYUCISIIOTCS

CJIeAYIOIIMM 00pa3oMm:

. Q+1) .

5-sin|— 1 ecaui> j

Ai’j: cos i+L ecnui=j

i+3 J
i*+4j’ecaui< j

JIJ14 TOCTpOEHHOW MATPHIIbI BHIMIOJHUTH CICIYIOIINE JEUCTBUS:
— HaWTH CyMMY 3JIEMEHTOB IJIABHOM JUaroHalu;

— HAWUTU MUHUMAJIbHBIM 1 MAKCUMAJILHBIU DJIEMEHTEIL.



Bapuanr 3

3amanue 1. J{as mocienoBaTellbHOCTU Xi(i=1,2.-.,n), oOIIMi YJIeH KOTOpOit

. cos (i)
3amaeTcst PopMyJIIOn Xl:m BBIYHCIIUTD N YICHOB IOCIIEI0BATEILHOCTH H

HaWTU UX CYMMY;
3apanue 2. 3agaHbl KOOPAMHATBL M MacChl MAaTEPUAIBHBIX  TOYEK

npcacCTaBJICHHBIC B Ta6J'II/II_[e

X -1 -1 -14 | -15 3 -12 | -10 -6 -15 2
Y 4 -3 -4 0 3 -13 6 -13 -8 -8
M 98 83 59 35 77 97 79 45 57 34

— OMNpeJeauTe KOOPAMHATHI IIEHTpPa MacC CHUCTEMBbI TOYEK (KOOPAMHATHI

IIEHTPa MaCC BBIUYUCISAIOTCS CIAEAYIOIIMM 00pa3oMm:

XM Xy Myt X m,
X.= N

m+my+...+m,

_yympty, myt oty cmy

c °

m;+my+...+m,

— Ha MJIOCKOCTH TIOCTPOUTH TOYKH M IIEHTP Macc (LIEHTP Macc JTOJIKEH OBITh
BBIJICJIEH IPYTUM 00pa3zoM);
— HaWTH MUHUMAaJIbHOE U MaKCHUMaJIbHOE€ PAaCCTOSIHME OT TOYEK A0 LIEHTpa

(paccrosinue MEXKTY TOYKaMHU BBIYUCIISIETCA () dbopmyie

r=y(x2—x1)+(y2-y1));

— HaWTH CyMMY MaccC BCEX TOUEK, JIEKAIINX B KAXKIOW YETBEPTH;

3apganue 3. Pemuth cucteMy ypaBHeHuil Metogom Kpamepa, [Naycca u
MaTPUYHBIM METOJIOM:

—10x,+11x,—2x,—1x,=8
3x,+3x,—14x,—4x,=5
10x,—3x,+0x,+0x,=12

12 x,+1x,+6x,+9x,=4

3ananue 4. 3amaBas HaTypaJlbHOE YMCIIO N (n>2) MOCTPOUTHh KBAJAPATHYIO
MaTPHUILY pa3MEPOM nxn 3jaeMeHThl KoTopoul A;; (i,j=0...n—1) BBEUUCISAIOTCS
J

CIIeAYIOIUM 00pa3oMm:



—_saP+3ecaui<j
A = i+1

iecnui=j
ji+d i ecaui>j
JIns1 MOCTpOEHHOM MATPHUIIbI BBITOJIHUTD CICAYIOLINE ICUCTBUS:
— HAWTU CyMMY 3JIEMEHTOB I'JIJaBHON JUAaroHaju;

— HAWUTU MUHUMAJIbHBIA U MaKCUMAaJIbHBIA DJIEMEHTHI.

Bapuanrt 4

3aganue 1. s mocienoBaTeIbHOCTH Xi(i=1,2.-.,n), oOIUii WIeH KOTOpOi

3agaeTcs  (hopmyIioit x;=Visin’[il+cos*(3i|Vii  BBIUMCANTE N YICHOB
MOCJICIOBATEIFHOCTH U HAUTU UX CYMMY;
3aganue 2. 3aJaHbl  KOOPJMHATBI M MAacChl MaTE€pUAIBHBIX  TOYEK

MIPEICTABIICHHBIE B TA0JINLIE

X 14 -15 2 7 15 11 -1 2 -15 14
Y -9 2 13 6 -6 -3 -9 -14 -8 2
M 53 81 70 50 39 95 22 33 20 42

— OMNpeJeauTe KOOPAWMHATHI IIEHTpa MacC CHUCTEMbI TOYEK (KOOPIWHATHI

HEHTPa MAaCC BBIYHUCIIATOTCA CIICAYIOIIUM 06pa30M:

. X MEXy Myt xm,
‘ my+my+...+m,

_yympty, mytty cmy
m1+m2+u-l+mn

c °

— Ha IJIOCKOCTHU MOCTPOUTH TOUKH U IEHTpP Macc (IIEHTP Macc J0HKEH ObITh
BBIJICJICH IPYTHM 00pa3oMm);

— HAWTH MUHUMAJIbHOE W MAKCUMAJLHOE PACCTOSHHE OT TOUYEK JO IICHTpa
(paccrostHue MEXKTY TOYKaAMU BBIYHCIIACTCS 1o dbopmyie
r=y(x2—x1 +(y2-y1));

— HaUTH CYMMY MacCC BCCX TOYCK, JIC)KAIIUX B K&)I(I[Ofl YCTBCPTH,

3apanue 3. Pemmnth cucteMy ypaBHeHun Metogom Kpamepa, ['aycca u

MAaTPpHUYHBIM MCTOJOM:



—14x,—6x,+1x,—9x,=4

Ox,+6x,—4x,+10x,=13

4x,+9x,+0x,—13x,=9
—13x,—6x,+9x,—3x,=—13

3ananue 4. 3anaBas HaTypallbHOE YHMCIO N (n>2) MOCTPOUTH KBAAPATHYIO

MaTpUIy pa3MepoOM nXn 3jeMeHTbl KoTtopou A;; (i,j=0...n—1) BBMUCISIOTCS

CIIEYIOIMM 00pa3oM:
ilogy,(j+3)+V]jlecaui> j
Ai =1 2i-cos| jl+3 jecaui=j
i+3—4 jecnui<j

I[J'Ifl HOCTpOGHHOﬁ MaTpHUILbI BBIIOJIHUTD CIICAYIOIIUC I[CﬁCTBPIfI:

— HaUTH CYMMY 3JICMCHTOB rJ1aBHOU AuaroHaliv,

— HaWTHU MUHUMAJIBbHBIN U MAKCUMaJIbHBIN DJIEMEHTEIL.

Bapuant S

Baganue 1. Jlns mocnemoBaTenbHOCTH X (i=1,2...,n), oOMmuiA UIeH KOTOPOi

. Vigli+3)+5
3a1aCTCs (IJOpMy.]IOI/I Xi:g(—')ﬂl. BBIYUCIIUTL N YJICHOB ITOCJICOA0OBATCIBHOCTU U
CoS |1

HaWTH UX CYMMY;
MAaTepUAIIBHBIX  TOYEK

3aganue 2. 3ajgaHbl KOOPAWMHATBI M MAaccChl
npeJ/icTaBlIeHHbIE B TaOIuUIE
X 7 -11 -1 -15 | -14 0 -9 1 15 -13
Y 6 6 -5 10 14 12 -7 8 5 8
M 31 37 51 46 92 70 82 21 73 31

— OIIPCACIIUTC KOOPAWHATBI HCHTPA MACC CHUCTCMBI TOUYCK (KOOpI[I/IHaTI)I

[IEHTPA MACC BBIYUCIISIFOTCS CIEAYIOIIUM 00pa3oM:
X, M+ X, My+...+X, *m,

X, = ;
m1+m2+-.-+mn

_yympty, mytty cmy

*)

¢ m;+my+...+m,

— Ha INIOCKOCTH IMOCTPOUTHb TOYKHU U CHTP MACC (I_ICHTp MacCC AOJIZKCH OBITH

BBIJICJICH IPYTUM 00pa3zom);



— HaWTM MMHHUMAaJIbHOC Y MaKCHUMAaJIbHOE pacCTodaHruC OT TOYCK O LCHTpA

(paccrosiHue MEXKITY TOYKaMHU BBIUHCIISIETCSA o dbopmyie

r:\/(XZ—X1)2+(y2_y1)2);

— HAWlTH CyMMY Macc BCEX TOYEK, JIEKAIUX B KayKJOU YETBEPTH;
3ananue 3. Pemuth cucrteMy ypaBHeHMil metonoMm Kpamepa, ['aycca u
MaTPUYHBIM METOJIOM:

3x,—12x,+6x,+11x,=7

—2x,—2x,—11x,+1x,=6
—2x,—4x,+3x;—7x,=—15

2x,+1x,+4x,—1x,=—6

3ananue 4. 3amaBas HaTypallbHOE YHCJIO N (n>2) MOCTPOUTH KBAAPATHYIO
MaTpUIly pa3MepoM nXn 3yeMeHThl KoTopoil A;; (i,j=0...n—1) BEUUCISIOTCS

CEeAYIOIIMM 00pa3oMm:

j+3
e +cos|3+i)
A = j+

b —3eC/1ui—j
i+1

e'+sin|i]ecaui> j

ecnui<j

JIJ14 TOCTpOEHHOM MAaTPHUIIbI BHIMIOJIHUTH CICIYIOIINE JEUCTBUS:
— HAWTU CyMMY 3JIEMEHTOB I'JJaBHOM JUaroHau;

— HaAUTU MUHUMAJIbHBIA U MaKCUMAJIbHBIA DJIEMEHTHIL.

Bapuanrt 6

Bamanme 1. Jlnsg mociemoBaTenbHOCTH X;(i=1,2...,n), oOumil 4IeH KOTOPOil
3ajaerca (opMysoil  x,=e'+cos|i]’ BBIYMCIUTL N YJIEHOB IOCIEIOBATEILHOCTH U
HaWTH UX CYMMY;

3aganue 2. 3agaHbl  KOOPAWMHATBL M MacChl MaTEpHAIbHBIX  TOYEK
MpeJICTaBJICHHbIC B Ta0IHUIIE

X -6 4 3 | 7 12 -1 -12 -9
Y -14 8 0 7 8 11 -5 -5 11 1




M | 47 | 77 | 58 | 68 | 17 | 10 | 44 | 53 | 12 | 21 |
— OIpeJeauTe KOOPAMHATHI IIEHTpPa MacC CHUCTEMbl TOYEK (KOOPIAMHATHI

HEHTPAa MAaCC BBIYHUCIIATOTCA CIICAYIOIIUM 06pa30M:

CXpmpEXy Myt X m,

fol b

m+m,+...+m,

X

. yl-m1+y2-m2+...+yn-mn

c °

ml +m2+u--+mn

— Ha TJIOCKOCTH TIOCTPOUTH TOYKH M IIEHTP Macc (LIEHTP Macc TOJKEH OBITh
BBIJICJICH IPYTUM 00pa3oMm);
— HAaWTH MUHUMAJIbHOE U MAKCUMAaJbHOE PACCTOSHHE OT TOYEK JO IICHTpa

(paccrosiHue MEXKTY TOYKaMHU BBIUNCIISIETCSA o dbopmyie

r:\/(XZ—X1)2+(y2_y1)2);

— HAWTH CyMMY Macc BCEX TOYEK, JIEKAIUX B KayKJOU YETBEPTH;
3ananue 3. Pemuth cucrteMy ypaBHeHMil metonoMm Kpamepa, ['aycca u
MaTPUYHBIM METOJIOM:

O0x,—11x,—12x,—11x,=1
—8x,+3x,—8x,—2x,=—7
—8x,—11x,+4x,+15x,=13
—14x,—2x,—5x,+12x,=—5

3ananue 4. 3anaBasg HATypaJbHOE YHUCIO N (n>2) MOCTPOUTH KBAJAPATHYIO
MaTpUIy pa3MepoOM nXn 3JIeMeHTbl KoTopour A;; (i,j=0...n—1) BBMHUCISIOTCA

CIIeAYIOIUM 00pa3oMm:
In(i+1]+
Vj+2

" \/i+2+_% ecnui=j
i+j+3

ecnui<j

cos|i|+5-sin|j ecaui> j
J171st IOCTPOEHHOM MATPHUIIBI BBIMOJIHUTE CIACIYIOIINE TCHCTBHS:
— HAWTH CyMMY 3JIEMEHTOB TJIaBHOM JIHAroHalIu;

— HAWUTU MUHUMAJIbHBIM 1 MAKCUMAJIbHBIU DJIEMEHTEIL.

Bapuant 7



Baganue 1. Jlns mocnemoBaTenbHOCTH X (i=1,2...,n), oOMmuii WIeH KOTOPOH

. 2.
sin’li]
BBIUUCIINTL N YJICHOB ITIOCJIICAOBATCIBHOCTU U

3amaeTrca popmyiion Xi=—— ———
A bopmy " cos'(i|+3

HAWTHU UX CYMMY;

3anganue 2. 3agaHbl  KOOPAWHATHI MAaTepUAIIBHBIX ~ TOYEK

Hn  MacCChl

MpE/ICTaBICHHBIE B TAOIHIIE

X -5 0 0 14 -1 -15 | -12 6 3 13
Y -8 7 -15 -8 3 14 11 -15 1 8
M 24 23 30 90 74 88 36 23 76 74

— OMpeJeauTe KOOPAMHATHI IIEHTpPa MacC CHUCTEMbl TOYEK (KOOPIAMHATHI

LEHTPa MacC BBIYUCISAIOTCA CAEAYIOIIHUM 00pa3oMm:

XM EXy Myt XM,

Xc_ )
m+my+...+m,

_yympty,myt Lty cmy

*)

‘ my+m,+...+m,

— Ha IINTOCKOCTH IMOCTPOUTHh TOYKH U LICHTP MACC (I_ICHTp MacCC OO0JIZKCH OBITH

BBIJIEJIEH APYTUM 00pa3om);
— HAWTH MUHUMAJIHHOE W MAKCUMAJILHOE PACCTOSHHE OT TOYEK JO IICHTpa

(paccrosiHue MEXKITY TOYKaMU BBIUNCIISIETCSA o dbopmye

r=v(x2—x1/+(y2-y1));
— HAWTH CyMMY Macc BCEX TOYEK, JIEKAIUX B KaKJOW YETBEPTH;
3ananue 3. Pemuth cucrteMy ypaBHeHMil metonoM Kpamepa, ['aycca u
MaTPUYHBIM METOJIOM:
0x,—15x,+15x,—12x,=9
—14x,+12x,+6x,+6x,=—5

S5x,;+13x,+13x,+12x,=6
—11x,+4x,+7x,—13x,=0

3ananue 4. 3amaBas HaTypallbHOE YHCJIO N (n>2) MOCTPOUTH KBAAPATHYIO

MaTpUIly pa3MepoM nXn 31IeMeHThl KoTopoil A;; (i,j=0...n—1) BEUUCISIOTCS

CJIeIyIONUM 00pa3oM:
A =

JIns1 MOCTPOEHHOM MATPHUIIbI BBITOJIHUTD CIEAYIOIINE I€UCTBUS:



— HaWTU CyMMY 3JIEMEHTOB IJIABHOM JUAaroHalu;

— HAWUTU MUHUMAJIbHBIA U MAaKCUMAJIbHBIA YJIEMEHTHI.

Bapuant 8

Baganue 1. Jlns mocnemoBaTenbHOCTH X, (i=1,2...,n), oOmuii YeH KOTOPOi

i+5

e BBIYUCIIUTh N YJICHOB IIOCICOOBATCIBHOCTH U

1
3agaeTcsa hopmyiaonm X,= ;
Aaeteit opMynolt =y )
HAWTHU UX CYMMY;
3aganue 2. 3aJaHbl KOOpPJMHATBI M MAacChl MaTE€pUAIBHBIX  TOYEK

MIPEICTABIICHHBIE B TA0JINLIE

X 4 [ 0] 2] 4 T1s]-a2] 213 3714
Y 9 | 3 2 | 9 3 4 | 6 | 4 | 7 1
M 83 | 59 | 27 | 46 | 27 | 94 | 18 | 45 | 92 | 67

— OMNpeJeauTe KOOpPAWHATHI IIEHTpPa MacC CHUCTEMBbI TOYEK (KOOPIAWHATHI

HEHTPAa MAaCC BBIYHUCIIAIOTCA CIICAYOIIUM 06p330MI

L XMy g X,

o

m+my+...+m,

_yymtry,cmytty mmy

c °

my+my+...+m,

— Ha TJIOCKOCTH TIOCTPOUTH TOYKH M IIEHTP Macc (LIEHTP Macc TOJKEH OBITh
BBIJICJICH IPYTUM 00pa3oMm);

— HaWTH MUHUMAJIbHOE W MAKCUMAJbLHOE PACCTOSHHE OT TOYEK JO IICHTpa

(paccrosiHue MEXKTY TOYKaMHU BBIUNCIISIETCSA o dbopmyie

r=y(x2=x1)+(y2-y 1%);

— HaWlTH CyMMY Macc BCEX TOYEK, JIEKAIUX B KaKJOW YETBEPTH;

3ananue 3. Pemuth cucrteMy ypaBHeHMil metonoMm Kpamepa, ['aycca u
MaTPUYHBIM METOJIOM:

6x,—4x,—14x,—1x,=5

3x,—6x,—8x,+14x,=2

—3x,—3x,+1x,+2x,=0
—13x,—10x,—-6x,—13x,=13



3anganue 4. 3agaBasg HaTypaJlbHOE 4YMCIIO n (n>2) MOCTPOUTHh KBAAPATHYIO
MaTpUIly pa3MepoM nXn 3jeMeHThl KoTopoi A;; (i,j=0...n—1) BBUUCISIOTCS
CeAYIOIIMM 00pa3oMm:

sinli|log,,(i+j+12)ecaui> j
A= coslilvi+jecaui=j
cos i) ecaui<

JIJ11 TOCTpOEHHOM MATPHUILbI BHIMIOJIHUTH CICIYIOIINE JEUCTBUSA:
— HAWTU CyMMY 3JIEMEHTOB IJIaBHOM JUaroHalu;

— HaAUTU MUHUMAJIbHBIA U MaKCUMAJIbHBIA DJIEMEHTHIL.

Bapuant 9

Bamanue 1. Jlnsa mociemoBaTenbHOCTH X(i=1,2...,n), 0Oyl 4ieH KOTOpPOil
3agaerca Gopmynoi x,=In(i’+sin (i) BBIYMCIUTE N YIEHOB MOCIENOBATENLHOCTH U
HAWTHU UX CYMMY;

3aganue 2. 3agaHbl KOOPAMHATBI M MacChl MaTEpHAIbHBIX  TOYEK

MIPEICTABIICHHBIE B TA0JINLIE

X -8 5 -6 -3 3 -8 -13 6 12 5
Y -4 11 4 -11 -15 -3 11 -2 -15 -3
M 90 22 97 59 97 58 79 16 43 35

— OIpEIEIUTEe KOOPAMHATHI IIEHTpPa MAacC CHUCTEMBbI TOYEK (KOOpPIMHATHI

OCHTpAa MaCC BBIYUCIIAIOTCA CICAYIOIINM 06p8,30MI

_ xl'm1+x2'm2+...+xn'mn .
X.= )
m;+m,+...+m,

_yrmpty,myt ity om,

Cc i

m1+m2+u--+mn

— Ha TJIOCKOCTH TIOCTPOUTH TOYKH M IIEHTP Macc (IIEHTP Macc TOJKEH OBITh
BBIJICJICH IPYTUM 00pa3oMm);
— HAWTH MUHUMAJbHOC W MAKCUMAaJbHOE PACCTOSHHE OT TOYEK JO IICHTpa

(paccrosiHue MEXKITY TOYKaMH BBIYUCIISETCA o bopmyie

r:\/(XZ—X1)2+(y2_y1)2);

— HaMTH CYMMY MACC BCCX TOYCK, JICIKAIIIUX B Kﬂ)K,Z[Oﬁ YCTBCPTH,



3apganue 3. Pemuth cucteMy ypaBHeHuil Metogom Kpamepa, [Naycca u
MaTPUYHBIM METOJIOM:
0x,—11x,—11x,—5x,=—7
9x,—15x,—11x,—5x,=15
—12x,—15x,+7x,—15x,=—8
—9x,—8x,+0x,+2x,=—14
3ananue 4. 3amaBas HaTypallbHOE YHCIO N (n>2) MOCTPOUTH KBAAPATHYIO
MaTpHIy pa3MepoM NnXxn 3jeMeHTbl KoTopod A;; (i,j=0...n—1) BBIUUCIAIOTCS

CIIeAYIOIUM 00pa3oMm:

ij—log,,(ij+3)ecaui<j
Ai,j: lecaui=j
ij+log,,(ij+5)ecaui> j

JInst MOCTPOEHHOM MATPHUIIbl BBITOJIHUTD CIEAYIOIINE IEUCTBUS:
— HAaWTH CyMMY 3JIEMEHTOB IJIaBHOM JUaroHalu;

— HaWTH MUHUMAJIBbHBIN U MAKCUMAJIbHBIN DJIEMEHTHI.

Bapuanr 10

Baganue 1. Jlns mocnemoBaTenbHocTH X, (i=1,2...,n), oOmuiA uleH KOTOPOiH

. log (tgli
3amaercs (GpopMyIoi xl:g(S—g) BBIUUCIIUTH N YJIEHOB MOCJEI0BATEILHOCTH U
i

HaWTU UX CYMMY;
3aganue 2. 3agaHbl KOOPAMHATBL M MacChl MaTEpPHAIbHBIX  TOYEK

npcacCTaBJICHHBIC B Ta6n1/1ue

X -4 5 -12 14 0 2 -9 -8 6 -12
Y 13 1 13 3 -1 12 5 1 14 12
M 68 50 74 64 26 50 76 55 78 68

— OIIpPCACIIUTC KOOPAWHATBI HCHTPA MACC CUCTEMBI TOUYCK (KOOpI[I/IHaTI)I

HEeHTpPa MaCC BLIYHUCIIATIOTCA CIICAYIOIIUM 06p3,30MI



CXpmytX myt. X, m,
X.= ;

my+m,+...+m,

_yymty, myt.+y cm,
c *

m;+m,+...+m,

— Ha INTOCKOCTH IMOCTPOUTHh TOYKH U LNCHTP MACC (LICHTp MacCC OO0JIZKCH OBITH

BBIJIEJIEH APYTUM 00pa3om);

— HAWTU MMHHUMAaJbHOE M MaKCHUMAaJbHOEC pacCToOAIHHUEC OT TOYCK 0 LCHTpA
(paCCTOHHI/Ie MCKIY TOYKaMH BBIYHCIIACTCA 110

r=\/(x2—x1)2+(y2—y 17);

dbopmyiie

— HaUTHU CyYMMY MacCC BCEX TOYCK, JIC)KAIIIUX B KEDK}IOI\/'I YCTBCPTH,

3apganue 3. Pemmnth cucteMy ypaBHeHuil Metogom Kpamepa, ['aycca u
MAaTpPUYHBIM METOOM:
—10x,+14x,+6 x,+2x,=1
—4x,+14x,—-5x,—10x,=8
—11x,+3x,+6x,+3x,=—3
2x,—14x,—1x,+0x,=—10

3ananue 4. 3ajaBas HATypaJlbHOE YMCIIO n (n>2) MOCTPOUTHh KBAJAPATHYIO
MaTpUIly pa3MepoM nXn 31IeMeHThl KoTopoi A;; (i,j=0...n—1) BEUUCISIOTCS

CIeAYIOIIMM 00pa3oMm:

ii+ j+necaui> j
;=1 i-sinlijleciui=j
e " cos|ij|ecaui<h

A

JInst MOCTpOEHHOM MaTPHUIIbl BBIITOJIHUTD CIEAYIOIINE IEUCTBUS:
— HAWTU CyMMY DJIEMEHTOB IVIaBHOM JUArOHAJIH;

— HAWUTU MUHUMAJIbHBIA U MAaKCUMAaJIbHBIA YJIEMEHTHI.

Bapuant 11

3ananue 1. Jlns mociemoBaTenbHOCTH X;(i=1,2...,n), 0OMil 4ieH KOTOPOii

sin(i|+5i .
. ———+4i
3ajaeTcst GopMyIoi | _ cos|ij+1

1 .2
1

BBIYHMCIIUTH N YJICHOB ITIOCIIEA0BATCIBHOCTHU U

HalTH UX CYMMY;



3aganue 2. 3agaHbl KOOPAWMHATBL M  MacChl MaTEpHAIbHBIX  TOYEK

IMpCaACTAaBJICHHLIC B Ta6HI/IH€

X -8 -14 14 15 -6 1 11 7 2 -8
Y -8 15 -12 7 -6 3 8 -15 0 -1
M 27 81 45 38 74 20 21 25 38 59

— OIpeJeauTe KOOPAMHATHI IIEHTPa MacC CUCTEMBbI TOYEK (KOOPAMHATHI

IIEHTPa MacC BBIUUCIISIOTCS CISTYIONIUM 00pa3oM:

X MyEXy Myt kXM,

XC

m+my+...+m,

_Yomty, myt. .y, m,
c *

m,+m,+...+m,

— Ha MJIOCKOCTH TOCTPOUTH TOYKH M IIEHTP Macc (LIEHTP Macc JTOJIKEH ObITh
BBIJICJIEH IPYTUM 00pa3zoM);
— HAWTH MHUHUMAJIbHOE U MaKCHMaJbHOE PACCTOSHUE OT TOYEK JI0 IIEHTpPa

(paccrosinue MEXKTY TOYKaMH BBIYUCIISIETCA no dopmyie

r=y(x2—x1)P+(y2—y17);

— HaWTU CyMMY MAaccC BCEX TOUEK, JIEKAIINX B KAXKIOW YETBEPTH;

3apganue 3. Pemnth cucteMy ypaBHeHuil MetogoMm Kpamepa, ['aycca u
MAaTPUYHBIM METOJIOM:

12x,—6x,+8x,—11x,=—11

—10x,+10x,+1x,+15x,=—4
15x,+7x,—9x,—8x,=1
7X,—2X,+1x,+5x,=—7

3ananue 4. 3anaBas HaTypallbHOE YHMCIO N (1>2) MOCTPOUTH KBAAPATHYIO
MaTpPHIly pa3MepoM N Xxn 3JeMeHThl KoTopoi A;; (i,j=0...n—1) BBIYHUCIAIOTCS
CJIEeIyIOUM 00pa3oM:
1.5cos|if* ecaui< j,
Ai ;=1 1.8ijecaui=j,
lj—2f+6ecaui>].
JInst MOCTpOEHHOM MAaTPHUIIbI BBITOJIHUTD CIEAYIOIINE IEUCTBUS:

— HAUTU CyMMY JJIEMEHTOB IVIABHOM JUArOHAJIH;

— HAWUTU MUHUMAJIbHBIA U MAaKCUMAJIbHBIA YJIEMEHTHI.



Bapuant 12

Bamanue 1. J{ns mocnenoBatenpHOCTH Xi(i=1,2...,n), obmmii wieH KOTOpOH
3amaercs popmyson X;=sin (cos(5i|+61) BRIYMCIUTE N YIEHOB MOCIE0BATENBHOCTH
Y HalTH UX CYMMY;

3aganue 2. 3aJaHbl  KOOpPJMHATBI M MAacChl MaTE€pUAIBHBIX  TOYEK

MIPE/ICTABIICHHBIE B TA0JINLIE

X 15 -10 15 -15 4 -3 -7 -5 -11 | -15
Y -4 1 15 -11 14 -6 -12 9 13 -10
M 18 50 27 100 97 85 25 12 39 93

— OMNpeJeauTe KOOPAWMHATHI IIEHTpa MacC CHUCTEMbI TOYEK (KOOPIUHATHI

HEHTPAa MAaCC BBIYHUCIIATOTCA CICAYIOIIUM 06pa30M:

CXpMyEXy Myt X om,
X, = ;
m+my+...+m,

_yimpty,myt oty om,

c °

my+my+...+m,

— Ha IJIOCKOCTHU MOCTPOUTH TOUKH U IEHTP Macc (IIEHTP Macc J0HKEH ObITh
BBIJICJICH IPYTHM 00pa3oMm);

— HAWTH MUHUMAJIbHOE W MAKCUMAaJbLHOE PACCTOSHHE OT TOYEK JO IICHTpa

(paccrosinue MEXKTY TOYKaMHU BBIUHCIISIETCSA o dbopmyie

r=y(x2=x1)+(y2-y 1)%);

— HaWTH CyMMY Macc BCEX TOYEK, JIEKAIMX B KaXKJOW YETBEPTH;

3apnanue 3. Pemmts cucteMmy ypaBHeHun Metogom Kpamepa, ['aycca u
MaTPUYHBIM METOJIOM:

7x,+0x,—12x,—5x,=13

11x,—1x,+9x,+2x,=—6

S5x,—6x,+7x,—2x,=15
—15x,—1x,—6x,—5x,=10

3ananue 4. 3agaBasg HaTypaJlbHOE 4YMCIIO n (n>2) MOCTPOUTH KBAAPATHYIO

MaTpUIly pa3MepoM nXn 3jeMeHThl KoTopoi A;; (i,j=0...n—1) BEUUCISIOTCS

CEeAYIOIIMM 00pa3oMm:



.2 . . .
ni-+nj+5ecaui<j

n 2 . .
—+vi'+lecaui=
A =i J
i+nj
\/j2+1

ecnui> j

JIns1 MOCTPOEHHOM MaTPHUIIbl BBIITOJIHUTD CIEAYIOLINE IEUCTBUS:
— HalTH CyMMY 3JIEMEHTOB IJIaBHOM JMaroHalu;

— HaWTHU MUHUMAJIBbHBIN U MAKCUMaJIBbHBIN DJIEMEHTEIL.

Bapuanr 13

Baganue 1. Jlns mocnemoBaTenbHOCTH X, (i=1,2...,n), oOmuii UiIeH KOTOPOi

_ 1
" cos(3i|+tgli|+4i

3amaerca  QopmyIion X; BBIUUCIIUTE N YJICHOB

MOCJIE0BATEILHOCTH U HAUTU UX CYMMY;
3aganue 2. 3agaHbl KOOPAWMHATBIL M MacChl MaTEpHAIbHBIX  TOYEK

IMpCaACTAaBJICHHLIC B Ta6HI/IHC

-15 -4 -2 -11 7 2 12 -3 13 |
1 13 15 1 8 9 6 6 -9 12
65 16 24 16 74 18 23 44 38 34

— OIIPCACIIUTC KOOPAWMHATBI HCHTPA MACC CHUCTEMBI TOUYCK (KOOpI[I/IHaTBI

Z [

HEHTpa MAaCC BBIYHUCIIAIOTCA CIICAYIOIIUM 06p8,30MI

_ xl'm1+x2'm2+...+xn'mn .
X.= )
m;+m,+...+m,

L yrmpty,myt oty om,

C °)

ml +m2+-'-+mn

— Ha IJIOCKOCTH TIOCTPOUTH TOYKH M IIEHTP Macc (LIEHTP Macc TOJKEH OBITh
BBIJIEJIEH APYTUM 00pa3om);
— HAWTH MUHAMAaJbHOE W MAaKCHMAaJIbHOE PACCTOSHHE OT TOYEK J0 IICHTpa

(paccrosiHue MEXKITY TOYKaMH BBIYUCIISAETCA o dopmyie

r=v(x2—x1)+(y2-y1));

— HaWTH CyYMMY MacCC BCEX TOYCK, JIC)KAIIIUX B KEDK}IOI\/'I YCTBCPTH,



3apganue 3. Pemuth cucteMy ypaBHeHuil Metogom Kpamepa, [Naycca u
MaTpPUYHBIM METOIOM:

4x,+4x,+7x,—4x,=—15
—11x,+5x,+9x,—1x,=11
—14x,—7x,+0x,—4x,=—15
—7x,—4x,+10x,—5x,=—12
3ananue 4. 3amaBas HaTypallbHOE YHCIO N (n>2) MOCTPOUTH KBAAPATHYIO

MaTpHIy pa3MepoM NnXxn 3jeMeHTbl KoTopod A;; (i,j=0...n—1) BBIUUCIAIOTCS

CIIeAYIOIUM 00pa3oMm:

.2 7 ..
Tl — o ecnui< ]
— i"+1
b i +7Vjecaui=j
ln(i+7+x/\i+j|)ecx1ui>j
JIJ14 TOCTpOEHHOM MAaTPHIlbI BHIMIOJHUTH CICIYIOIINE JECUCTBUS:
— HAaWlTH CyMMY 3JIEMEHTOB IJIABHOM JUAaroHalu;

— HAWUTU MUHUMAJIBHBIA U MAaKCUMAaJIbHBIN DJIEMEHTHI.

Bapuanr 14

Baganue 1. Jlns mocnemoBaTenbHOCTH X, (i=1,2...,n), oOMmuiA UIeH KOTOPOi

3amaercsa  (OpMyIIon xi=¢ tgli|+5Vsin (i)Vié  BBIUMCAUTH N YIEHOB
MOCJIEIOBATEIbHOCTH M HAUTH UX CYMMY;
3aganue 2. 3agaHbl KOOPAMHATBI M MacChl MaTEpHANbHBIX  TOYEK

IMpCaACTAaBJICHHLIC B Ta6HI/IH€

X -13 -5 10 -3 5 2 14 -3 -13 8
Y 12 -2 12 5 6 -3 13 -7 -7 5
M 16 39 100 22 60 34 27 62 73 62

— OIIPCACIIUTC KOOPAHMHATBI HOCHTPA MACC CHUCTCMbI TOYCK (KOOp,Z[I/IHaTBI

IIEHTPa MacC BBIUUCIISIOTCS CISTYIONIUM 00pa3oM:

X myHX, Myt X om,
X.= >
m+m,+...+m,




_yympty, mytty cmy

c °

m,+m,+...+m,

— Ha MJIOCKOCTH TOCTPOUTH TOYKH M IIEHTP Macc (LEHTP Macc TOJIKEH ObITh
BBIJICJIEH JPYTUM 00pa3zoM);
— HaWTH MUHUMAJIbHOE U MaKCHMaJIbHOE PAaCCTOSIHME OT TOYEK A0 LIEHTpa

(paccrosiHue MEXKTY TOYKaMHU BBIUNCIISIETCSA o dbopmyie

r=y(x2—x1)+(y2—y1p);

— HaWTH CyMMY Macc BCEX TOYEK, JIEKAIIUX B KaXKJOW YETBEPTH;

3apanue 3. Pemmnrts cucteMy ypaBHeHun Metogom Kpamepa, ['aycca u
MaTpUYHBIM METOJIOM:

—7x,—15x,+10x,—3x,=1
—5x,—11x,+1x,—4x,=9
—11x,+3x,—5x,—15x,=0
12x,—7x,+3 x,+5x,=—2

3anganue 4. 3agaBasg HaTypaJlbHOE 4YMCIIO n (n>2) MOCTPOUTHh KBAAPATHYIO

MaTpHIly pa3MepoM nxn 3ieMeHThl KoTopod A;; (i,j=0...n—1) BBEIYHCISAIOTCS

CEeAYIOIIMM 00pa3oMm:

. o2 . . . .
I j°+4 j+ciecaui<j

—L sV P+1ecaui=j

A, ={ j*+i+n
+ij
V41

ecnui>j

JIJ'ISI HOCTpOCHHOﬁ MaTpuIbl BRIIIOJIHHUTE CIICAYIOIUC HeﬁCTBHH:
— HaUTHU CyYMMY 3JICMCHTOB rJIaBHOU AUuaroHalin,

— HaAUTU MUHUMAJIBHBIA U MaKCUMAJIbHBINA DJIEMEHTHIL.

Bapuanr 15

3aganue 1. J{ns mocienoBaTeIbHOCTH x;(i=1,2...,n), oOmuii wieH KOTOPOM

5i
3agaercsa hoOpMYJION Xi= 7 BBIYHUCJIMUTH N YJICHOB MOCJIEA0BATEIbHOCTH U
A bopmy " 4+4tglil+5 A

HaWTH UX CYMMY;



3aganue 2. 3agaHbl KOOPAWMHATBL M  MacChl MaTEpHAIbHBIX  TOYEK

IMpCaACTAaBJICHHLIC B Ta6HI/IH€

X 10 13 4 11 15 -8 8 15 -9 -10
Y -6 2 4 10 7 -6 -4 -12 -8 4
M 35 96 55 93 63 100 69 94 77 89

— OMpeNeNuTe KOOPAWHATHI IEHTpPAa MacC CHCTEMBbI TOYEK (KOOPMHATHI

IIEHTPa MacC BBIUUCIISIOTCS CISTYIONIUM 00pa3oM:

X MyEXy Myt kXM,

XC

m+my+...+m,

_Yomty, myt. .y, m,
c *

m,+m,+...+m,

— Ha MJIOCKOCTU MOCTPOUTH TOUKH M IIEHTP Macc (LIEHTP Macc TOJIKEH ObITh
BBIJICJIEH IPYTUM 00pa3zoM);
— HaAllTM MMUHUMAJIbHO€ M MAaKCHMaJbHOE PACCTOSHUE OT TOYEK JI0 IIEHTpPa

(paccrosinue MEXKTY TOYKaMH BBIYUCIISIETCA no dopmyie

r=y(x2—x1)P+(y2—y17);

— HaWlTH CyMMY MacC BCEX TOYEK, JICKAIIUX B KaXKJ0N YETBEPTH;

3apganue 3. Pemnth cucteMy ypaBHeHuil MetogoMm Kpamepa, ['aycca u
MAaTPUYHBIM METOJIOM:

—11x,+9x,—8x,—7x,=5

—4x,+3x,—9x,—15x,=6

—3x,+4x,+3 x;+1x,=—9

11x,—14x,+2x,—15x,=1
3ananue 4. 3anaBas HaTypallbHOE YHMCIO N (1>2) MOCTPOUTH KBAAPATHYIO
MaTpUIy pa3MepoM nXn 3jeMeHTbl Kotopour A;; (i,j=0...n—1) BBMUCISIOTCS

CIIeAYIOIIMM 00pa3oMm:

.2 . .
mi— ecnui<j

= i*+2
I, . . e . .

! ji+7ijecaui=j

log,,(i+7 j+1)ecaui> j

JJ14 TOCTpOEHHOW MaTPUIIbI BBIMIOJHUTH CIECAYIOIINE JECUCTBUA:
— HAWUTHU CYMMY 3JIEMEHTOB TJIABHOM JUArOHAJN;

— HaWTHU MUHUMAJIBbHBIN U MAKCUMaJIBbHBIN DJIEMEHTEIL.
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[IpakTrueckoe 3ansTre Ne 3 [lonydeHrne HaBBIKOB IO ITOCTPOCHUIO
rpaduKoB, UcClIeI0OBaHUIO (DYHKIIUH, PEIICHUIO YPAaBHEHUN U UX CUCTEM
C mpuMeHeHrneM nporpammuoro komriekca MathCAD mist moctpoeHust

MaTeMaTHYECKUX MojIeNiel pu 00paboTKe U aHanu3e nHhopMaluu
Leab padoTbI: TMOTYYNUTh HABBIKK PabOThl TOCTPOCHHUS TpaduKoB,
uccieoBaHus (YHKIMHA, PEIlIeHWHA YpPaBHEHUM W HUX CHCTEM C NPUMEHEHHEM
nporpammHoro komiuiekca MathCAD.
IIporpamma padoTsbI
st moctpoenus rpaduka B nporpammuoil cpene MathCAD nHeoO6xomumo

BBIOpaTh Ha TaHeau HMHCTpyMeHTOoB Math BeiOpats mnanens Graph Toolbar

it

-

(Pucynok 2.1).

@ & @
® i

Pucynok 2.1 — Buemnwmii Bua nanenu Graph Toolbar

Jlna moctpoenus rpaduka B I€KapTOBOW CHCTEME KOOPAMHAT HEOOXOAUMO
BbIOpaTh X-Y Plot (ropsiuas knaBuima @).

I'paduk B nexaproBoii cucteMe koopauHaTt B Mathcad npencrasiiser coOoit
HE3allOJIHEHHBI A0MOH B BUAE OOJNBIIOTO0 MPSIMOYTOJbHUKA C YEPHBIMH
NPSMOYTOJIEHBIMH TOYKaMH, PACTOJIOXKEHHBIMUA OKOJIO OCEe aOCIUCcC W OpJuHAT

Oynyuiero rpaduka (pUCYHOK 2.2).

L 1 L

Pucynox 2.2— Hezanonnennas o61acth nmoctpoenus rpadpuka a MahCAD



Jlis noctpoeHus rpaduka B IPSIMOYTOJIBHUKH, PACIIONOXKEHHbIE B LIEHTPE
oceil, He0OXOAMMO MOMECTUTh UM apryMeHTa OCH abcuucC U UMsI (PYHKIUMU OCH
opauHat. B ciydae ecnu HeoOX0auMO Ha OJHOM 00JacTU MOCTPOUTH HECKOJIBKO
rpadukoB, To 0003HaYeHUsT MMEH (YHKIUMA W UMEH aprymMeHTa HEOO0XO0IuMO
paszensTh 3aAThIMU.

YepHble NpSIMOYTOJIbHbIE TOUKH, PACIIOJIOKEHHBIE MO KpasiM Ocel, 3aJaoT
npeiebHble 3HaYeHUs1 a0CIUCC U OpJIMHAT, APYTUMU CIOBaMH, 337al0T MaCIITa0bI
rpaduka. Ecnu ux octaButh He3anonmHeHHbIMH, TO B Mathcad MacmtaOsl mo ocsm
rpaduka OyayT yCTaHABIUBATHCS aBTOMATUYECKH.

Hwxe npencraBneH mnpuMep MNOCTPOCHHS JBYX (YHKIHMM Ha OJHOM

JIEKapTOBOM IUIOCKOCTH:

f(x) = sin(x)

f(x)
cos(z)

- 0.5\

Taxxke BO3MOXHO (opmartupoBanue Tpaduka (3a7aTh IBET JHMHHUMA, THUTI
JUHUHN, UX TOJIIMHY, MIOCTPOUTH OCU MOCTPOCHUS U JP.) JUIsl ITOr0 HEOOXOIUMO
JBOMHBIM MIEITYKOM MBIIIA O OOJIACHT TMOCTPOEHHUS BHI3BaTh OKHO Formatting

Currently Selected X-Y Plot (Pucynok 2.3).



Formatting Currently Selected X-Y Plot

X-Y Axes Traces MNumber Format Labels Defaults
[[JEnable secondary Y axis
Primary ¥ Axis Secondary Y Axis
X-Axis
[JLog scale [JLog scale
[ Grid lines — [] Grid lines =
Numbered ] Mumbered
[~ Auto scale ] Auto scale
] show markers || [ show markers =]
Auto grid Auto grid
Mumber of grids: 2 Number of grids: 2
Axis Style
{®) Boxed [ ]Equal scales
(O Crossed
() None
o] (o I [

Pucynox 2.3 — okHo popmaTupoBanus rpadukoB

[Toctpoenne rpapukoB B MOJSIPHON CHUCTEME KOOPAMHAT MPOUCXOIUT
AQHAJIOIMYHO, KaK M B JEKAPTOBOM CHUCTEME KOOpPAMHAT. Bpu 3TOM BaxHO
YUUTHIBATh CrienU(UKy caMuX QyHKIIUH.

B nonspHoil cucteme KOOpAMHAT NpU aKTHUBU3aLUU IabjJoHAa rpaduka,
pabouee 1oJie MPEJCTABIEHO OKPYKHOCThIO. B HMKHEN yacT 1mabiioHa 3a1aercs
UMs yTJIOBOW TMEpPEMEHHOHN, B JIEBOM YacTU - WMS (PYHKIIUHU, OINPEACIISIONICH
panuyc Kak (yHKIHIO yria.

Hwxe npencrasieH npumep NocTpoeHus AByX (YHKLIMA B OAHOW MOJSPHOU

CHCTEME KOOpIMHAT:
p(9) =40

pl(a) :=15(cos(a) + 1)



[Ipu noctpoenun noBepxnoctu (Surface Plot (ropsuas kmasuma Ctcl+2))
F(x,y) B cpene Mathcad, HeoOxonumo (QyHKIMIO HEOOXOIUMO MPEABAPUTEIHLHO
npeacTaBuTh matpuneid M opaunat F(X,y).

[ITaG0H COAEPNKUT EIUHCTBEHHOE IIOJIE — TEMHBIM MPSAMOYTOJBHUK Y
JIEBOTO HWYKHETO yTJla OCHOBHOTO IabjoHa. B HEro Hamo 3aHecTH UMsI MaTpPHIIBI
M wu ums pyskun F mpu aBTOMaTH4eCKOM MTOCTPOCHUN MATPHIIBI.

Hwxe mnpencraBieHbl IpUMEpPbl IIOCTPOCHUSA IIOBEPXHOCTH B  CpeEne
MathCAD:




M

Kontypnas mnosepxnocts (Counter Plot (ropsaas knaBumma Ctcl+5))

CTPOUTCS aHAJIOTUIHO TPAPUKy TOBEPXHOCTH:

CTPOUTCS W Jpyrue TpapuKkd TIOBEPXHOCTH B BHUE

AHAJIOTMYHO

ructorpammsl (3 D Bar Plot):

i:=0..1C

=0..1C

J

241+

=12 -

17J



Kpome paccMoTpeHHBIX METOJIOB TMOCTpoeHus rpadukoB GYHKUUNA U
noBepxHoctTd B MAthCAD BcTpoeHBI pa3iuyHble METOABI IOUCKAa KOpHEH
YpaBHEHUS U CUCTEM YPABHECHHI.

Jlist penieHusi ypaBHEHUN NPUMEHSIIOTCS TaKM€ BCTPOEHHBIE (PYHKIMU Kak
root u polyroots.

Jlist pelieHust ypaBHEHUsI ¢ OJIHOM HEM3BECTHOM MPUMEHSETCS BCTPOCHHAS
¢byHkuusg root. AprymMeHTamMuM 3TOM  BCTPOCHHOM  (DYHKIMHM  SIBISIOTCS
MaTeMaTU4YeCKOe BBIpAKEHUE W TEPEMEHHas, BXOJsIiasi B BhipakeHue. OyHKIms
root BO3BpaIllaeT 3HaYeHUE IEPEMEHHOM, KOTOpOe 00paIiaeT BhIpaXKEHUE B HOJIb.

root(f(z),z) BO3BpamiaeT 3HA4YEHUE Z, MOpPU KOTOPOM BBIpAXKEHUE WIIU
¢bynkuus f(z) obpamaercs B 0. Ob6a aprymenTta 3Tod (GyHKIUUA JOHKHBI OBITH
cKaJsipHbIMH. DyHKIIMS BO3BpAIIAET CKAJISIP.

Bropoii apryment gyHkiuu root (mepemenHas z) Bapbupys. C MOMOIIBIO
Hero Mathcad Oynmer «mbITathesi» OOpaTUTh BhIpaXeHHWe B Hosib. Mathcad
MCIIOJIb3YET €r0 KaK HayalbHOE MPUOIMKEHUE MTPU TTOUCKE KOPHSI.

Hwxe npencraBieH aaropuT™ BBIUKCICHUS KOPHEW QYHKIMH C TpUMEpaMu
110 KaXKJI0MY IYHKTY f(X|=5x+7:

1)  mpucBouTh 3HaYeHHE (PYHKLIMHU U OCTPOUTH €€ rpaduk:

F(X) =5x+7
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2)  HalTH npuOIMKEHHbIE 3HAYSCHHUS KOPHEH ypaBHEHUS (X=-2);
3)  nana npuOIMKEHHOTO 3HA4YEHHs] HAWTH C MOMOINBIO (YHKIMH root

HAaWTU KOPHHU YPaBHEHUS:

X =2
root(f(x),x) =—-1.4

st HAXOXICHUS KOpHEH MOJINHOMA, UMEIOIIETO BU/I;
a,x"+..+a,x’+a;x'+a, npumenarcs (QyHkmus polyroots. Ona He Tpebyer
HavdayibHOTO TipuOmmkenus. Kpome toro, dyHkmms polyroots Bo3Bpaimaer cpasy
BCE KOPHH, KaK BEIIECTBEHHBIE, TAK 1 KOMITJICKCHBIE.

Hwxe nmpencTaBieH alropuT™ BBIYHCICHUS KOPHEH (QYHKIMU ¢ pUMepamMu
110 KaXJIOMY IYHKTY f(x|=—x’—6x’+6 x+10:

1)  3amaercs BekTOp KO3(PQPUIMEHTOB HAYMHAIOLIETOCS CO CBOOOIHOTO

YJICHA.

2)  TPUMEHHTH IS BEKTOpA KOHCTAHT (PYHKITHIO polyroots:

Tak »xe Mathcad moxeT pemarb cucTeMbl ypaBHEHH. MakcumaiabHOE
YHCJIO YPABHEHUM CHCTEMBI X NIEPEMEHHBIX PABHO MATUIECATH. /{151 BBIUMCIICHUS
KOpHEH cucTeMbl ypaBHeHUI npumMensiercst 6ok Given, Find.

Hwnke paccMOTpEH anropuTM peleHnsi CUCTEMBI YPaBHEHUHN € IPUMEPAMMU:



x2+y2=4
y=2x

b

1) nns  BbIOOpa TNPUONIKEHHBIX 3HAYEHUW TMOCTPOUTH Tpaduxu
bynxmii;
2)  3a7aTh HavaJIbHbBIC MPHUOIMKEHUS TSI BCEX HEM3BECTHBIX, BXOISIINX

B CUCTEMY YPaBHEHHUI;
3)  HameyaTh KIr04eBoe clioBo Given;
4)  BBectu ypaBHeHus u3 cuctembl (BAXXHO!!! npu BBOAe ypaBHEHHSA

HEO0OXOIMMO HCIIOJIb30BaTh CHMBOJ paBeHCTBa (ropsuyas kiasuma Ctrl + =)

na"enu Boolean);

5)  Bectu kmoueBoe cioBo Find (BAXKHO!!! Ecnu dynkuus Find umeer
0oyee OTHOTO apryMeHTa, TO OHa BO3BpAIlaeT OTBET B BHJE BekTopa. Hampumep,

Find(z1,22)).

—\ 4-X \ 0
2x
=,

X

HavanbHoe npubnmxenue

x2+y2:4

y=2»

()=

x1=0.894

yl =1.789

HauansHoe npubnmkeHue

X :=—1



3-40)

x2=-0.894

y2 =-1.789

st uccnenoBanus @yukuuii B MathCAD ecth BCTpO€HHBIE HHCTPYMEHTHI
JUIsL WMHTerpupoBaHuss W AuddepeHuupoBaHus (QYHKIUU. OTH UHCTPYMEHTHI

HaxojsaTcs Ha nanenu Calculus (Pucynok 2.4)

Calculus x

e
i
8

iMs
o

L]
=
=
i

g —
.SM
=

b=t
o=
]
w3

* t

-~
2

Pucynok 2.4 — [Tanens Calculs

Hwxe nokasan npumep Mg HAXOXICHHS IPOU3BOJHOW M YHUCIEHHOTO
3HAYCHMs IIEPBOM M BTOPOIl NPOM3BOAHON QyHKIMH f(x|=—Xx'—6X'+6x+10 B
3aJITaHHOM TOYKE:

f(x) = —x3 —6X2+ 6x+ 1(

X:=€

d—f(x) —>6-12x- 3~x2
dx

4 —-17:

dx

2
Lot =48
dx

Crnenyromuii NpuUMEp TOKa3blBaeT HAXOXKJCHHE TIEpBOOOpa3sHOM U

HaxO0>XJICHUE TUIOIA I KPUBOJIMHEHHON Tpaneuu Ha MPOMEXyTKe [a;b]:

f(x) := —x3 - 6X2 + 6x+ 1(



4
J f(x)dx —» 3'X2 —2-x3 _XT + 10

b
J f(x)dx = —1.081x 10°

a

YkazaHus o TexHuKe 0€30NMaACHOCTH

B Havame kaxaoro cemectpa, CO CTYJEHTaMHU JOJDKEH MPOBOJUTCA
MHCTPYKTQX IO TEXHUKE 0€30MacHOCTH B JabopaTopuu. Bo Bpemsi HaxXOXKIeHUS
CTyJIEHTa B JTa0OpaTOPUU M BBITIOJIHEHHS] MPAKTUYECKUX 3aHATUUA CTYJIEHT HE
JOJKEH HapyIlIaTh UHCTPYKIIUU 1O OXpaHe TPyJa ¢ MePCOHATHLHOM KOMIIBIOTEPOM
NOT-37-UBJI-19, u unCTpyknmio o Mepax moxkapHou Oe3zomacHoctu WBII-01-
2016.

MeToauyeckue ykazaHusi K BbITIOJTHEHUIO PadoThI

Kaxmomy cTyaeHTy HeoOXOAMMO B COOTBETCTBUM C  BapHaHTOM
MOCJIEIOBATENIBHO BBIMOJHUTH MPEITI0KEHHBIE 3a/IaHHUS.

Bapuanr 1

T pyHkuun flx)=2x°—32x*+130 x— 100 BBIIOIHHUTE CIIEAYIOIIUE ACHCTBUS:

3ajanue 5. Ha wuHTepBaje 3aJ@HHOM JBYMS II€PEMEHHBIMU [x1;x2]
npoTabynupoBaTh GYHKIMIO f|X| 3aJaHHBIM IIaroM A;

3ananue 6. 3agaBasi MEepeMEHHbIE ® U B Takue 4ro a<fB TOCTPOUTH B
JIEKapTOBOI crcTeMe KoopauHaT rpadux ¢pyskimu fx| Ha npomexyTke [, B];

3amanue 7. Ucnonb3ys ¢Gyukmum root u polyroots HaliTH Bce X mpH
KOTOpBIX f|X| mpunaiimMer 3Hauenue 0;

3ananue 8. Haiitu Toukm skcTpemyma (yHKmmu f|X| Ha Bcell oOmacTu
OTIPEICIICHNS ¥ BBIYUCIUTH 3HaYCHUST (DYHKIIMH B 3THX TOYKAX;

Bamanue 9. IlonyunTh ypaBHEHHE KacaTelbHON K GyHKIMH f|X| B Touke X0,
[TocTtpouTts rpaduk GyHKIIUK U TOTYYEHHOUN KacaTeIbHOM B OJTHOM KOOPAMHATHOM

IIIIOCKOCTH,



3amanue 10.Ha omHON KOOpPAMHATHOW TUIOCKOCTH TIOCTPOUTH TpaduKu
Gynkuun f(x| n 6 x*+4 y*=225. HaliTu TOUKM MX IIEpECEUCHUS;

3aganume 11. Halitn mmomans (urypsl, orpanudeHHol (yHkmusmu f(x| u

y=5x"—55x+50 (U1 pelIeHus 3TOW 3aJauyd HEOOXOIMMO IOCTPOMTH TIpadHUKH
GyHKIIMK, HAWTU TOYKU HX T[EPEeCeUeHUs] IS OIpeJeieHus o00JacTu
MHTErPUPOBaHU).
Bapuant 2

Jlist (I)yHKIII/II/I f (x]=3x3—45 x*+186 x—216 BBITIOJTHUTD CIIEIYIOLIUE AEUCTBHUS:

3amanue 1. Ha wHTepBame 3agaHHOM JByMs II€PEMEHHBIMM [X1;x2]
npoTalyaupoBaTh QYHKIHMIO f|X| 3aJaHHBIM 1Arom A;

3ananue 2. 3amaBas NEpeMEHHbIE @ U B Takhe 4YTO A< TMOCTPOUTH B
JIeKapToBOi cucTeMe KoopAauHaT rpaduk ¢yHkumu flx| Ha npomexyTke [a,p]
:Mcnone3ys QyHKIMH root 1 polyroots HaiiTh Bce X MPU KOTOPBIX f|x| mpuHaliMeT
3HaueHue 0;

Baganue 3. Haiitu Toukm dkcrpeMyma (yHKumu flx| Ha Bcell o0mactu
OTIPE/ICJICHNS U BHIYUCIIUTh 3HAUCHUS (DYHKIIUU B 9TUX TOYKAX;

3aganue 4. IlonyuuTs ypaBHEHHE KacaTelbHOH K QyHKIMH f(X| B Touke xO0,
[TocTpouTs rpadguk QPyHKIIMU U OIYYCHHON KacaTeIbHOU B OJTHON KOOPIUHATHOM
IJIOCKOCTH;

3amanue 5. HA OJHOW KOOPJIWHATHOW TUIOCKOCTH TMOCTPOUTH Tpaduku
ynximn fx| u 3x’+4 y*=250. HaiiTh TOYKHU UX TIEpECEUEHMUS;

3aganme 6. Haiitm momans (urypsl, orpanudeHHol (yHkmusmu f(x| u

y=4x’—44x+72 (I pemieHuss STOM 3ajadd HEOOXOAUMO TOCTPOUTH TpaduKu
GyHKIIMK, HAWTU TOYKU HX T[EPECCUCHUs] IS  OMpeJeeHus 00JacTu
MHTETPUPOBAHUA).
Bapuant 3
Jnst yHkiun f|x)=2x"—28 x*+ 114 x— 144 BBIIOIHUTE CIIEIYIOMINE JEUCTBUS:
Bamanve 1. Ha wuHrepBame 3agaHHOM JBYyMs IepeMEHHbIMH [Xx1;x2]

poTadynupoBaTh GYHKIUIO f(X| 3aaHHBIM marom A;



3anganue 2. 3ajaBasg MEpPEeMEHHbIE ® U  Takue 4YTO a<B TOCTPOUTH B
JIEKapTOBOH crcTeMe KoopauHaT rpaduk ¢pyHkuuu f|x| Ha npomexyTke [, B];

3ananue 3. Hcnonb3ys ¢GyHkuuu root um polyroots HallTH Bce X mpH
KOTOpHIX f|x| mpunaiimMer 3Hauenue 0;

3ananue 4. Haiitu Toukum skcTpemyma (yHKimu f|x| Ha Bcell obmacTu
ONpEICJICHNS U BEIYUCIUTH 3HAUCHUS (DYHKIIUU B 3TUX TOUKAX;

3aganue 5. IlomyuuTs ypaBHEHHE KacaTenbHOU K QyHKImu f(X| B Touke xO0,
[TocTtpouTts rpaduk GyHKIIMK U MOTYYCHHOW KacaTeIbHON B OJTHON KOOPAMHATHOMN
IJIOCKOCTH;

3amanue 6. HA OJHOM KOOPJMHATHOM TUIOCKOCTH TMOCTPOUTH Tpaduku
Gynkuun f(x| n 2 x*+3 y*=375. HaliTu TOUKY UX IEepECEUEHNS;

3aganue 7. Haiftu mmomans Qurypsl, orpaHudeHHol (yHkmusmu f(x| u

y=3x’—33x+72 (I pelIeHus 3TOM 3aja4d HEOOXOIMMO IMOCTPOHUTH TPadUKH
(GyHKUMM, HAWUTH TOYKA UX T[EpecedeHus JJid OmpelereHuss o01acTu
UHTETPUPOBAHUS).
Bapuanr 4

Jns pyrxmuu flx)=3x’—39 x’+150x — 168 BBIIOJIHUTH CIEAYIOLINE IEHCTBUS:

Baganue 1. Ha wuHTepBase 3aJaHHOM [ABYyMS II€PEMEHHLIMU [Xx1;x2]
poTa0ynupoBarh GyHKIMIO f|X| 3aJaHHBIM MIATOM A;

3anganue 2. 3ajaBasg NEpEeMEHHbIE ® U f Takue 4YTO a<B TOCTPOUTH B
JIEKapTOBOH crcTeMe KoopauHaT rpadux ¢pyskimu fx| Ha npomexyTke [a, B];

3ananue 3. Hcnonb3ys ¢yHkuuu root um polyroots HallTH Bce X mpH
KOTOpBIX f(X| mpunaiimeT 3HaueHue 0;

3ananue 4. Haiitu Toukum skcTpemyma (yHKimu f|x| Ha Bcelt obmacTu
OTIPEJICICHHS ¥ BBIYUCIUTH 3HaUeHUsI (QYHKIIMH B 3TUX TOYKAX;

3aganue 5. IlonyuuTs ypaBHEHHE KacaTelbHOU K QyHKImu (x| B Touke xO0,
[TocTtpouTts rpaduk GyHKIIMK U NOTYYEHHON KacaTeIbHON B OJTHON KOOPAMHATHOM
IJIOCKOCTH;

3agaHue 6. Ha OJHOM KOOPAMHATHOM TIJIOCKOCTH TMOCTPOUTH TI'paduKu

ynximn f(x| u x*+5y*=428. HaliTu TOUKH UX HepeceUeHNs;



3aganue 7. Haiitn miomans (GUrypsl, orpaHM4eHHON (QyHKUMAMH f(X| n
y=2x"—22x+56 (U pelIeHHus 3TOW 3aJa4d HEOOXOJUMO IMOCTPOUTH TpaduKh
(GyHKUMM, HAWUTH TOYKA UX T[IepecedeHuss i1 ONpelereHuss o0nacTu
MHTETPUPOBAHUA).
Bapuant S

Jlist (byHKHI/IH f (x]: 2x°—24 x*+82 x—60BBITIOTHUTD claeayromue JICUCTBHUS:

Baganue 1. Ha wHTepBane 3aJaHHOM JBYyMs II€PEMEHHBIMM [X1;x2]
poTalyaupoBaTh GYHKIHMIO f|X| 3aJaHHBIM IIaroM A;

3anganue 2. 3ajaBasg MNEpEeMEHHbIE ® U f Takue 4YTO a<B TOCTPOUTH B
JIeKapTOBOii cucTeMe KoopauHaT rpaduk Gysxiuu f|x| Ha mpomesxytke [a, B];

3ananue 3. Hcnonb3ys ¢GyHkuuu root um polyroots HallTH Bce X mpH
KOTOpBIX f(x| IpunaitmMer 3Hauenue 0;

3ananue 4. Haiitu Toukm skcTpemyma (yHkimmu f|x| Ha Bcelt obmactu
ONPEICJICHNS U BEIYUCIUTH 3HAUCHUS (DYHKIIUU B 3TUX TOUKAX;

Bamanue 5. [loayunTh ypaBHEHHE KacaTelbHOM K QyHKIMH f|X| B Touke X0,
[TocTtpouTts rpaduk GyHKIIMK U MOTYYCHHON KacaTeIbHON B OJTHON KOOPAMHATHOMN
IJIOCKOCTH;

3amanue 6. HA OJHOM KOOPJMHATHOM TUIOCKOCTH TMOCTPOUTH Tpaduku
ynxmun f(x] u 6 x*+y*=295. HaliTu TOUKH HX HEpeCeUYEHNS;

3aganue 7. Haiitn miomans (GUrypsl, orpaHM4eHHON (QyHKUMAMH f(X| n

y=1x"—11x+30 (aas pelieHus: 3TOH 3agauydl HEOOXOJMMO MOCTPOHUTH TpadUKH
(GyHKUMM, HAWUTH TOYKA UX T[epecedeHuss JJid OmpelereHuss o01acTu
UHTETPUPOBAHUS).
Bapuanrt 6

s Gynkuyn flx|=3 x>—33 x*+90 x+ OBBIIOIHHUTH CIEAYIOIIUE JICHCTBHS:

Baganue 1. Ha wuHTepBase 3aJaHHOM [ABYMS II€PEMEHHBIMU [Xx1;x2]
npoTalbynupoBath GYHKIUIO fX| 3aaHHBIM IATOM A;

3anganue 2. 3ajaBasg MNEpeMEHHbIE ® U f Takue 4YTO a<f TOCTPOUTH B

JIEKapTOBOH crcTeMe KoopauHaT rpadux ¢pyskimu fx| Ha npomexyTke [a, B];



3ananue 3. Ucnonb3ys ¢Gyskmum root u polyroots HaliTH Bce X mpH
KOTOpKIX f|X| mpunaiimMer 3nauenue 0;

3ananue 4. Haiitu Toukm skcTpemyma (yHkmmu f|x| Ha Bcell oOnacTu
OTIPEICIICHNS ¥ BBIYUCIUTH 3HaYCHUST (DYHKIIMH B 3THX TOYKAX;

Bamanue 5. TlonyunTh ypaBHEHHE KacaTelbHON K GyHKIMH f|X| B Touke X0,
[ToctpouTts rpaduk GyHKIIMK U NOTYYEHHOUN KacaTeIbHOM B OJTHON KOOPAMHATHOM
IUIOCKOCTH;

3agaHue 6. Ha OJHOM KOOPAMHATHOM TIJIOCKOCTH IOCTPOUTH TI'paduKu
Gynkuun f(x| u 5x*+2 y*=325. HaliTu TOUKH MX IEPECEUEHHUS;

3aganue 7. Haiitn miomans (GUrypsl, orpaHM4eHHON (QyHKUMAMH f(X| n

y=1x"—11x+30 (@I pemieHuss >TOM 3agadd HEOOXOAMMO IOCTPOMTH TIpadHUKH
GyHKIMMA, HAWTH TOYKA WX TEpPeCcedYeHUs JUIA ONpeleieHus o01acTu
MHTErpUPOBAHU).
Bapuanrt 7

Jlnst GyHKimy flx)=2x°—20 x*+34 x+56 BBIIOIHUTH CIEAYIOIME AEHCTBHSA:

Bajanue 1. Ha wuHTepBase 3aJaHHOM JBYMs II€PEMEHHBIMU [Xx1;x2]
poTabynupoBaTh QYHKIUIO f|X| 3aJaHHBIM OIATOM A;

3amanue 2. 3amaBas TEepeMeHHbIE @ U [ Takue UYTO A<f TOCTPOUTH B
JIEKapTOBO# crcTeMe KoopauHaT rpaduk ¢pyukiuu fx| Ha npomesxyTke [a, B];

3amanue 3. Hcnonp3ys ¢GyHkmum root u polyroots HaliTH Bce X mipH
KOTOpBIX f|X| mpunaiimer 3nauenue 0;

3ananue 4. Haiitu Toukm skcrpemyma (yHkimmu f|x| Ha Bcell oOnacTu
OTIPEICICHHS ¥ BBIYUCIUTH 3HaYeHUsI QYHKIIMH B 3TUX TOYKAX;

3ananue 5. TlomyuuTsh ypaBHeHHE KacaTelnbHON K GyHKIuM f|x) B Touke xO0.
[TocTpouTs rpadguk PyHKIIUU U TOITYICHHONU KAacCaTEIbHOU B OJTHON KOOPIUHATHOM
IUIOCKOCTH;

3ananue 6. Ha OJHOM KOOPJIMHATHOM IUIOCKOCTU IOCTPOUTH TIpauku
Gynkuun f(x| u 4 x*+3 y’=477. HaliTu TOUKM UX II€pECEUCHUS;

3aganue 7. Haiitm mmomans Qurypsl, orpanudeHHol (yHkmusmu f(x| u

y=—1x"+11x—28 ([Is peleHns 3TOW 3aJa4d HEOOXOAMMO HMOCTPOMTH IpapUKH



GyHKIMMA, HAWTH TOYKA UX T[EpecedeHus JUId OmpeleieHus o01acTH
UHTETPUPOBAHUS).
Bapuanrt 8

st pyskimm f |x)=3x°~27 x*+6 x+ 144 BBIIIOJIHUTE CIEeAYIOUIUE ACUCTBHUS:

Bajanue 1. Ha wuHTepBase 3aJaHHOM JBYMs II€PEMEHHBIMU [x1;x2]
poTa0yIupoBaTh GYHKIUIO f(X| 3a1aHHBIM marom A;

3ananue 2. 3agaBasi MEpeMEHHbIE ® U B Takue 4ro a<fB TOCTPOUTH B
JIEKapTOBOI cucTeMe KoopauHaT rpadux ¢yskimu fx| Ha npomexyTke [a, B];

3ananue 3. Hcnonb3ys ¢dyskmum root u polyroots HaliTH Bce X mipH
KOTOpHIX f|x| mpuHaiimeT 3HaueHue 0;

3ananue 4. Haiitu Toukm skcTpemyma (yHKmmu f|X| Ha Bcell oOnacTu
OTIPEICIICHNS ¥ BBIYUCIUTH 3HaYCHUST (DYHKIIMH B 3THX TOYKAX;

3aganue 5. Iloayuuth ypaBHeHHE KacaTenbHOM K Gynkuuu f(x| B Touke x 0.
[TocTtpouTts rpaduk GyHKIIMK U NOTYYEHHOUN KacaTeIbHOM B OJTHOM KOOPAMHATHOM
MJIOCKOCTH;

3agaHue 6. Ha OJHOM KOOPAMHATHOM TIJIOCKOCTH TMOCTPOUTH TI'paduKu
Gynxuun f(x| u 3x*+4 y*=575. HaliTi TOYKH UX NepeceyeHHus;

3aganue 7. Haiitn miomans (QUrypsl, orpaHu4eHHON (QyHKUMaMH f(X| n

y=—2x"+22x—48 (M1 peuIeHus: 3TOi 3a1aur HEOOXOIMMO MOCTPOMTH IpadHKH

GyHKIMHA, HAWTH TOYKA WX TEpPECcedYeHUs JUIA ONpeneieHus o01acTH

MHTErpUPOBAHU).

Bapuant 9

Jist yHKIMH flx)=3 x*—24 x* —45 x+ 162 BBINOJIHUTH CIEAYIOLINE JACHCTBUSL:

3amanue 1. Ha wHTepBane 3agaHHOM JByMs II€PEMEHHBIMM [X1;x2]
npoTalyaupoBath QYHKIHMIO f|X| 3a0aHHBIM Arom A;

3ananue 2. 3amaBas NEpeMEHHbIE @ U B Takhe 4YTO A< TOCTPOUTH B
JIEKapTOBOM CHCTEME KOOpauHaT rpaduk GpyHkuuu fx| Ha npomexyTke [a, B];

3ananue 3. Hcnonb3ys ¢GyHkuuu root um polyroots HaliTH Bce X mpu

KOTOpBIX f(x| IpuHaiimMer 3HaueHuE O;



Baganue 4. Haiitu Toukm skcrpeMyma (yHKimU (x| Ha Bcell o0nacTu
OTIPEJICICHHS ¥ BBIYUCIUTH 3HaYCHUSI (DYHKIIMH B 3TUX TOYKAX;

3amganue 5. IlomyuwTs ypaBHEHHE KacaTelbHON K GyHKIuH f(Xx| B Touke x 0,
[TocTpouTs rpadguk PyHKIIUU U MOITYICHHONU KACATEIHHOU B OJTHON KOOPIMHATHOMN
MJIOCKOCTH;

3ananue 6. Ha OJHOM KOOPJIMHATHOM IUIOCKOCTU IOCTPOUTH TIpauKu
Gynkuun f(x| u 2 x°+5 y*=416. HaiiTh TOYKH UX NepeceycHHus;

Bamanue 7. Haiitu momans (GUrypsl, orpaHundyeHHod (yHkumamu (x| u

y=—3x"+33x—54 (M1 pemieHust dTOM 3aJaud HEOOXOIUMO MMOCTPOMTH rpaduKu
GyHKUIMM, HAWTH TOYKM UX TI€pecedyeHuss JUid OmpeneieHus o01acTu
MHTErPUPOBAHUA).
BapuanT 10

Jnst ynkumy flx)=3x*—21 x*~102x+120 BBINOJHUTE CJAEAYIOIIUE ISHCTBHSA:

Bamanue 1. Ha wuHTepBasie 3aJ@aHHOM JIByMsl II€PEMEHHBIMU [Xx1;x2]
poTa0yaupoBaTh GYHKIHMIO f|X| 3aJaHHBIM IIArOM A;

3ananue 2. 3ajaBas MEepeMEHHbIE ® U f Takue 4YTO a<f TOCTPOUTH B
JIeKapTOBOi cucTeMe KoopauHaT rpaduk Gyskimu f|x| Ha mpomesxkyTke [a, B];

3ananue 3. Hcnonb3ys ¢dyskuuu root u polyroots HaliTH Bce X mpH
KOTOpBIX f(x| mpuHaiimMer 3Hauenue O;

3ananue 4. Haiitu Toukm skcrpemyma (yHkmuu f|(X| Ha Beell obnacTu
OTIpe/eTICHUS ¥ BBIYMCIUTh 3HAYCHUS (DYHKIIUU B ITHX TOUYKaX;

3aganue 5. IlomyuwTts ypaBHEHHE KacaTelbHON K QyHKIuH f(Xx| B Touke x 0,
[TocTtpouTts rpaduk GyHKIIMK U MOTYICHHOW KacaTeIbHOM B OJJHON KOOPAMHATHOMN
IUIOCKOCTH;

3amanue 6. Ha OJHOW KOOPJIWHATHOM TUIOCKOCTH TMOCTPOUTH Tpaduku
Gynkimu f(x| u x*+6 y’=715. HaliTu TOYKU UX NepeceyeHHts;

Baganme 7. Halitm mmomans (urypsl, orpanudeHHol (yHkmusmu f(x| u

y=—4x’+44x—40 (s pelIeHus] 3TOM 3aJa4l HEOOXOAUMO IMOCTPOUTH rpaduKu

byHKIMM, HAUTH TOYKM MX TepecedeHus g OINpeAelieHHs  00JIacTH

UHTErPUPOBAHU).



Bapuanr 11

Jliist (byHKuHI/I f (x): 2x°—14x*—98x+110 BBIMOJHUTD clIeayromue JIICUCTBUA:

Bamanue 1. Ha wuHrepBame 3agaHHOM JABYyMs IEpeMEHHBIMH [Xx1;x2]
poTabynupoBaTh QYHKIUIO f|X| 3aJaHHBIM OIArOM A;

3anganue 2. 3ajaBasg MEepeMEHHbIE ® U f Takue 4YTO0 a<f TOCTPOUTH B
JIEKapTOBOH crcTeMe KoopauHaT rpaduk ¢pyukiuu fx| Ha npomexyTtke [a, B];

3ananue 3. Hcnonb3ys ¢Gyskuuu root u polyroots HaliTH Bce X mpH
KOTOpBIX f(X| mpunaiimer 3nauenue 0;

Baganue 4. Haiitu Toukm dskcrpeMyma (yHKumu (x| Ha Bcell o0nactu
OTIPEJICICHHS ¥ BBIYUCIUTH 3HaYCHUSI (QYHKIIMH B 3 TUX TOYKAX;

Bamanue 5. TlonyunTh ypaBHEHHE KacaTelbHON K GyHKIMH f|X| B Touke X0,
[TocTpouTs rpadguk QPyHKIIUU U TTOITYICHHOW KACATEIHHOU B OJTHON KOOPIMHATHOM
IJIOCKOCTH,

3amanue 6. Ha OJHOM KOOPJIMHATHOM IUIOCKOCTU IOCTPOUTH TIpauKu
Gynkuun f(x| m 9x*+2y*=563. HaiiTi TOUKH UX IEPECEUEHNUS;

Bamanue 7. Haiitu momans (GUrypsl, orpaHundyeHHON (yHkimamu (x| u

y=—5x"+60x—55 (JUIs pelIeHus] dTOH 3a1a4M HEOOXOIMMO MOCTPOHUTH IpadUKH
GyHKUIMM, HAWTH TOYKA UX TIepecedyeHus JUid OmpeneieHus o01acTu
MHTErPUPOBAHUA).
Bapuant 12

Jlst pyHkimy flx)=3 x*—15 x*—234 x— 216 BBINOJHUTE CIIELYIOMIUE JEHCTBHUSL:

Bamanue 1. Ha wuHrepBane 3aaHHOM JBYyMs IepeMEHHBIMH [Xx1;x2]
poTa0yaupoBaTh GYHKIHMIO f|X| 3aJaHHBIM IIArOM A;

3anganue 2. 3ajaBas MEepeMEHHbIE ® U f Takue 4YTO a<f TOCTPOUTH B
JIeKapTOBOH cucTeMe KoopauHaT rpaduk Gysximu f|x| Ha mpomesxkyTke [a, B];

3ananue 3. Hcnonb3ys ¢Gynkuuu root u polyroots HaliTH Bce X mpH
KOTOpBIX f(x| mpuHaiiMer 3Hauenue O;

3ananue 4. Halitm Toukm skcrpemyma (yHkmuu f|X| Ha Bceli oOnacTu

OnpcACICHUA N BbIYUCIINTL 3HAYCHUA (bYHKI_[I/II/I B OTUX TOYKAax,



3aganue 5. IlonyuuTtsh ypaBHEHHE KacaTeabHOM K GyHKuuM f(Xx| B Touke X 0.
[TocTpouTs rpadguk QPyHKIIMU U OITYYCHHON KacaTeIbHOU B OJTHOM KOOPIMHATHOM
IUIOCKOCTH;

3amanue 6. HA OJHOW KOOPJIWHATHOM TUIOCKOCTH TMOCTPOUTH Tpaduku
dbyukiuu f |x) 1 2 x*+7 y*=785. HaliTi TOYKH uX IIEPECCUCHMUS,

3aganue 7. Halitm momans (urypsl, orpanudeHHol (yHkmusmu f(x| u

y=—6x"+66x+72 (Ul pELICHUS STON 3a1auyd HEOOXOAUMO OCTPOUTH IpadUKH
byHKIMM, HAWUTH TOYKM UWX TIepeceYeHHs Jig OINpeaeleHUs  00JacTH
MHTETPUPOBAHUA).
Bapuant 13

T pyHkun flx)=2x°—8 x°~206 x—364 BBIIOIHHUTH CIIEIYIOIIHUE ICHCTBUS:

Bamanue 1. Ha wuHrepBane 3agaHHOM JABYyMs IepeMEHHbIMH [Xx1;x2]
npoTabyaupoBaTh GYHKIMIO f|X| 3aJaHHBIM IIaroM A;

3ananue 2. 3amaBas NEpeMEHHbIE @ U B Takhe 4YTO A< TMOCTPOUTH B
JIeKapTOBOii cucTeMe KoopauHaT rpaduk Gpysxiuu f(x| Ha mpomesxytke [a, B];

3ananue 3. Hcnonb3ys ¢Gynkuuu root um polyroots HaliTH Bce X mpH
KOTOpHIX f|x| mpunaiimer 3Hauenue 0;

3aganue 4. Haiitu Toukm dskcrpeMyma QyHKumu flx| Ha Bcell o0nactu
OTIPEICICHNS ¥ BBIYUCIIUTH 3HaYeHUS (DYHKIIMH B 3THX TOYKAX;

Baganue 5. TloayuuTh ypaBHEHHE KacareabHOM K GyHkuuu f(x| B Touke x 0.
[TocTtpouTts rpaduk GyHKIIMK U MOTYYCHHON KacaTeIbHOM B OJJHON KOOPAMHATHOMN
MIOCKOCTH,

3amanue 6. Ha OJHOM KOOPJMHATHOM IUIOCKOCTH IMOCTPOUTH TpaduKku
Gynxuun f(x| u 3x>+4 y*=238. HaliTh TOYKH UX NEpPECEUECHHUS;

3aganue 7. Haiitu miomans (QUrypsl, orpaHM4eHHON (QyHKUMAMH f(X| n

y=—7x"+77x+182 (Ui peUICHUs dTOH 3a1a4d HEOOXOIMUMO MOCTPOUTH TPadUKU
byHKIMM, HAWUTH TOYKM MX TepecedeHus MJid OINpeaeNeHus 00JIacTH

MHTETPUPOBAHUA).

Bapuanr 14



Juis  Qyskuum  flx|=4x’—12x°~520x—1344  BBINOJHHUTL  CJIELYIOIIHE
JNEUCTBUS:

Bamanue 1. Ha wuHrepBane 3alaHHOM JABYyMs IepeMEHHBIMH [Xx1;x2]
poTabynupoBaTh QYHKIUIO f|X| 3aJaHHBIM OIATOM A;

3anganue 2. 3ajaBasg MEepeMEHHbIE ® U f Takue 4YTO0 a<f TOCTPOUTH B
JIEKapTOBOH crcTeMe KoopauHaT rpaduk ¢pyukiumu fx| Ha npomexyTtke [a, B];

3ananue 3. Hcnonb3ys ¢Gynkuuu root u polyroots HaliTH Bce X mpH
KOTOpBIX f|X| npunaiiMer 3HaueHue 0;

Baganue 4. Haiitu Toukm skcrpeMyma QyHKumu flx| Ha Bcell o0nactu
OTIPEJICICHHS ¥ BBIYUCIUTH 3HaYCHUSI (DYHKIIMH B 3TUX TOYKAX;

Bamanue 5. TlomyunTh ypaBHEHHE KacaTelbHON K GyHKIMH f|X| B Touke x 0,
[TocTpouTs rpadguk PyHKIIUU U TTOITYICHHONU KACATEIHHOU B OJTHON KOOPIMHATHOM
TUIOCKOCTH,

3amanue 6. Ha OJHOM KOOPJIMHATHOM IUIOCKOCTU IOCTPOUTH TIpauKu
ynximn fx| u 7 x*+ y*=449. HaiiT TOUKM UX IepeceyeHus;

3aganue 7. Haiitm mnomans Qurypsl, orpaHudeHHOl (yHkmusmu f(x| u

y=—8x"+88x+336 (Ui pelIcHHs 3TOM 3a1a4d HEOOXOIUMO IOCTPOUTH TPadUKU
GyHKUIMMA, HAWTH TOYKA UX T[IEpecedyeHuss JUid OmpeneieHus o01acTu
MHTErPUPOBAHUA).
Bapuant 15

Tt ynkumn flx)=2x*—4x*—318 x—1080 BBIIOIHUTH CIIELYIONIHE
JIIEUCTBUA:

Bamanue 1. Ha wuHTepBase 3aJaHHOM JBYMSI II€PEMEHHBIMU [Xx1;x2]
npoTalbynupoBath GYHKIUIO fX| 3aJaHHBIM IArOM A;

3aganue 2. 3agaBasi MEpeMEHHbIE « U B Takue 4ro a<fB TOCTPOUTH B
JIEKapTOBOH crcTeMe KoopauHaT rpadux ¢pyukimu fx| Ha npomexyTke [, B];

3ananue 3. Hcnonb3ys ¢dyukuuu root u polyroots HaliTH Bce X mpH
KOTOpBIX f(X| mpunaiimeT 3HaueHue 0;

3aganne 4. Halitm Touku skctpemyma yHkumu f(x| Ha Bcedl obmactn

OIIPCACICHUA U BBIYUCIINTDG 3HAYCHUA (I)YHKI_II/II/I B OTHUX TOYKaAX,



3aganue 5. IlonyuuTtsh ypaBHEHHE KacaTeabHOM K GyHKuuM f(Xx| B Touke X 0.
[TocTpouTs rpadguk QPyHKIIMU U OITYYCHHON KacaTeIbHOU B OJTHOM KOOPIMHATHOM
IJIOCKOCTH;

3amanue 6. HA OJHOW KOOPJIWHATHOM TUIOCKOCTH TMOCTPOUTH Tpaduku
byHKIwy f|x | 1 8x°+2y’=513. HaiiTu ToukM ux IIEPECCUCHMUS,

3aganue 7. Halitm momans (urypsl, orpanudeHHol (yHkmusmu f(x| u
y=—9x+99x+540 (I pelIeHus 3TOW 3a7aul HEOOXOIUMO IOCTPOUTH IpaduKu
GyHKUMM, HAWTH TOYKA UX T[epecedyeHus JJisd ompelereHus o01acTu

MHTETPUPOBAHUA).

Conepxxanue oT4yera

1)  Turynbssiii auct (IIpumep B npusioxxeHuu A).
2)  llenb paboTHI.

3)  3apanus u ux pemenus B cpene MathCAD.

4) BreiBOIbI.

KoHTpoJsbHbIE BONIPOCHI

1)  Onwummre npouenypy noctpoenus rpadgukos B MathCAD

2)  Onumure npoueaypy HaxOXKJIEHUs KOpHEH ypaBHEHUS (QyHKIUEH
root.

3)  Onwumurte npoueaypy HaxoKJIeHUS KOpHEW ypaBHEHUs (QYyHKIUEH
polyroots.

4)  Onummre npoueaypy HaxXO0XJIECHHUS KOpHEH CHUCTEMbl YpaBHEHHU C

nomol1pio 010ka Given, Find.
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[IpakTuueckoe 3anstue Ne 4 [TonydeHne HaBBIKOB pabOTHI BBOIA-
BBIBOJIa B TEKCTOBBIN (aitin u3 mporpaMMHoro komriekca MathCAD
JUISL TIOCTPOCHUS MAaTEMAaTHISCKUX MOJIENICH TIpu 00pabOTKE M aHaJIN3¢e
uHdOpMaLUK

Leab padoThl: MOJYYUTh HABBIKM BBOJIa-BBIBO/A B TEKCTOBBINA (a1 U 3
nporpaMmMmHoro komriiekca MathCAD.

IIporpamma padoTsI

CrpykTypupoBaHHbId (ailn JaHHbIX — (aia ¢ (PUKCUPOBAHHBIM YHCIOM
3HAYEHUU Ha CTPOKE.

CuutbiBanue UH(pOpMaUH u3 CTPYKTYPHUPOBAHHOI'O ¢aiuia
ocymectBisiercs: ¢ nomonibio GyHkiuun READPRN. Dtu nanasle MOryT OBITH
MOJTyYEHBI U3 JII000T0 UCTOYHUKA (HampuUMep, FMEKTPOHHON TaOIUIbI).

®yukiuss READPRN uutaer (aiin JaHHBIX, OpenesnseT KOJIUYECTBO CTPOK
Y CTOJIOLIOB M CO3/1a€T MaTPHUILy JaHHBIX.

BaxxnHo wumeTr B BHJy CIEAYIOIIME OCOOEHHOCTH pPabOThl (YHKIIUU

READPRN:

READPRN kaxnp1ii pa3 untaeT haiil JaHHBIX [EIHKOM;

CTPOKH B (ailsie JOHKHBI COAEPKaTh OJUHAKOBOE KOJTHUECTBO JTAHHBIX;

— READPRN urnopupyer Tekcr;

— pe3yabTaToOM uTeHus (paiisa ABISAETCA MaTpULa M X n,

Huxe paccmMoTpeH mnpumep UYTeHHS W3 CTPYKTYpUPOBaHHOTO (aiina
table.prn:

— Ha pucyHke 4.1 mokaszaH mpuUMeEp COAEpPKAHUSA MMAPAMETPUZUPOBAHHOTO

(aiina 3arpyxaemoro B MathCAD;



. table.prn — BnokHoT

Qadin [paska @opmat Bwa Cnpaska
| 1 2 3

a 5 6

7 8 9

Pucynok 4.1 Conepxanue (aitna table.prn

— TIOKa3aH MpuMep 3arpy3ku AaHHbIX u3 (aita B MathCAD:

M := READPRN"C:\table.prn")

123
M=|456
789

MathCAD no3BoJisieT He TOJBKO YUTaTh JaHHBIC U3 TAPAMETPU3IUPOBAHHOTO
¢aiina, HO U 3aNUCHIBATh JaHHBIC B (haiil.

B ornmuune ot WRITE ¢dyukumss WRITEPRN 3anuceiBaeT manHbie B BUJE
ctosionoB. Ilockonbky st PRNPRECISION ycTraHOBIIEHO 3HAU€HHE YEThIpE, TO
YUCIIa 3aIMCBIBAIOTCS C YETHIPbMS 3HAKaMM mociie 3amnsaToil. [lockosbKy 3HaueHue
PRNCOLWIDTH paBHO BOChMH, KaXAblii CTOJIOCI] MMEET MIMPUHY B BOCEMb
cuMBoJioB. Tak kak PRNPRECISION u PRNCOLWIDTH Morytr u3meHsATbCS
HE3aBUCUMO, HY)KHO HE YIMYCTHTh U3 BHUIY, UYTO HIUPHHA CTOJOLA JOHKHA OBITH
TaKoW, 4TOOBI PAa3MECTUJINCh BCE HEOOXOAMMBIE IUMPHI BMECTE C MPOOEIIOM,
pa3ieAIoNIUM OTACIIbHBIE 3HAYEHUS.

Korna ucnons3yercst pynkuust WRITEPRN:

— PaBenctBa, conepxanime WRITEPRN, nosmkHbI OBITH ClIEYIONIETO BUAA!
cneBa 3anucbiBaercs WRITEPRN(file), rne file — ums daitnoBoit nepemeHHOM,
3aTeM CIeAyeT CUMBOJI ONPENEICHHS (:=) U BbIpaXKEHHUE, BO3BPAILIAIOIIEE MAaTPHUILY.

— He wucnonp3yiTe HNUCKPETHBIE apryMEHTbl WJIM HH)XKHUE HHIEKCHI C
WRITEPRN.

— Kaxaoe HOBOe paBeHCTBO 3amuchiBaeT HOBBIN (haiin. Eciu aBa paBeHcTBa

MUmyT B OJHWH CI)aI‘/’I.H, JaHHBIC, HAIIMCAHHBLIC BTOPBIM PABCHCTBOM, YHHYTOXAT



naHHble, HanucaHHble mepBbiM. HWcmomb3yilte APPENDPRN, ecnu HyxHO
JonucaTth 3Ha4YeHWs K (¢aiiy BMECTO TOro, uTOObl Tiepe3amucaTth (daii.
APPENDPRN function.

— Bcerpoennbie  mepemennsle  PRNCOLWIDTH wu  PRNPRECISION
ompenensitoT ¢popMmar daiina qaHHbBIX, co3aaBaemoro Mathcad. Tekymee 3HaueHMEe
PRNCOLWIDTH onpexnenser mupuHy CTOJOIOB (B cuUMBOJax). Tekyiee
sHaueHue PRNPRECISION onpenensieT 4ucio UCHONb3yEMbIX 3Hayaux mudp.
[To ymomuanuto PRNCOLWIDTH = 8 u PRNPRECISION = 4. Yto6bl U3BMEHHUTH
ATU 3HAYCHUSs, BbIOEpUTe BCTpoeHHBIC MepeMeHHbIe U3 MEeHI0 MaremaTuka Win
MMOMECTUTE COOTBETCTBYIOIIME OmpesiesieHnss B nokymeHT Mathcad Bbimie mecta
ucnonb3oBanuss WRITEPRN, kak rnokaszano Ha npumepe HUxe.

— Eciu 3anuchiBaeMblii MacCHUB SIBJISIETCS COCTaBHBIM (UbH DJIEMEHTHI
SIBJISIFOTCS CaMH MacCHUBaMu), JTMOO KomIuiekcHO3HauyHbIM, TO Torma WRITEPRN
co3gact He mpocto ASCII-daiin, a daitn crnenuansHOoro dopmara. ITOT daiin
MoxeT, untatbes pynkuneir READPRN.

Hwuxe npeacrasnen npumep 3anucu u3 Mathcad B mapameTpusnpoBaHHBIM

(aii:

WRITEPRN'E:\tablel.prn') := A

Ha pucynke 4.2 mnoka3zaH OpuUMEpP COJIEpkKaHUS MHapaMeTpPU3HUPOBAHHOTO

(haiina ¢ 3arpyxeHHbIMu qanHbiMu U3 MathCAD.



. table1.prn — BaokHoT

Dain [paska Qopwmat Bwa Cnpaska

4
7
10

5 6
8 9
11 12

Pucynok 4.2 — [TapamMeTpu3npoBaHHBbIi (ails ¢ 3arpyKeHHbBIMU JaHHbIE U3

Mathcad

YKka3zaHus o TeXHUKe 0e30MaCHOCTH

B mnawane kaxporo cemecTtpa, CcO

CTyACHTaMHU JOJDKCH IIPOBOJAWTCA

WHCTPYKTQX IO TEXHUKE 0€30MacHOCTH B jabopaTopuu. Bo BpeMs HaXOXICHUS

CTyJE€HTa B J1abopaToOpu W BBIMOJHEHUS [IpakTHyecKuxX 3aHATUH CTYJIEHT HE

AOJDKCH HAapyIaTb HHCTPYKIKUHU 11O OXPaHC Tpyda C IEPCOHAILHOM KOMIIBIOTCPOM

NOT-37-UBJI-19, u uncTpykuuio o Mepax mnoxapHou OezomacHoctu WBII-01-

2016.

MeTonnqecmle YKa3aHud K BBIIMOJIHCHHUTO paﬁon

Kaxnaomy cTyneHTy HE0OXOJUMO COOTBETCTBUM B COOTBETCTBUU C

BapuaHTOM 00paboTaTh mapameTpu3upoBaHHbIi (aiin B Mathcad.

Bapmuanr 1

B tabnune npencrasnensl pe3yastaTel EI'D o nucuumimHaM B mIkose

®.1.0 Pycckuii s13b1k Maremaruka dusnka
npouIbHOTO
YPOBHSI
CmupHOB 60 57 56
HBanoB 53 78 67
Ky3nenos 58 87 76
Coxkos0B 98 51 57
ITonoB 47 83 75
Jlebenen 57 58 76
Ko3znos 69 50 83
HoBukos 96 56 80
Mopo30B 63 82 49
[TetpoB 71 55 50
B paGore HeoOxomumMo co34aTh MapaMeTPU3MPOBAHHBIN  daln ¢
yKa3aHHBIMH  JIaHHBIMH W 00paboTaTh JaHHBIE CIEIyIONUM  o0pazom



(mapaMeTpu3MpOBaHHBIN (aitn MMeHyeTcs B (dopmare name.prn Tae: name —

®amunus N.O. cTyaeHTa, BRITOTHSIONIETO padoTy Ha JATHHUIIE):

3amanue 1.
3amadue 2.
3amanue 3.
3amanue 4.
TUCIUILINHE.

3amanue 5.

Berauciauts KOJIMYECTBO TCCTUPYCMBIX;

Boraucnuth cpenauii 6am KaxI0ro yueHUKa,

BeruucauTe cpeanuii 0an mo Kaxaoi AUCIUTIINHE

Beranciante MUHUMAJIBHBIE 1 MAaKCUMAJIBHBIN Oajl MO Ka)XIou

BreluuciieHHBIE

JaHHBIC

3arpy3uTh

B HOBBIU

napamMeTpu3upoOBaHHBIA  (aiin  (mapaMeTpu3UpOBaHHBIN  (aitl  uMeHyeTcs B

dbopmare name test.prn rae: name — Pamunus M.O. cTyneHTa, BBIOIHSIONIETO

paboTy Ha TATUHHUIIE).

Bapuanr 2

B tabnuie npencrasieHsl pe3ynbTarsl EI'D o qucuuimHam B MIKOJIe

®.1N.0 Pyccknit s3b1k Marematuka buonorus
npo(HIbLHOTO
YPOBHS
Bouikos 77 88 45
ConoBbEB 71 64 91
Bacuibes 98 85 58
3aiinen 68 56 83
[TaBnoB 80 90 72
CeménoB 95 49 98
["omy6eB 75 48 71
BuHnorpanos 79 81 75
bornanos 46 57 73
Bopo6nEB 93 73 93
B pabGore HeoOxomumo co3daTh MMapaMeTpU3UPOBAHHBIA  (alin ¢
yKa3aHHBIMM  JIaHHBIMH W 00paboTaTh JaHHBIE CIEAYIONIMM  00pa3oMm

(mapaMeTpu3MpOBaHHbIN (aitn uMeHyercs B ¢opmare name.prn Te: name —

®amunms 1.O. ctyaeHTa, BHITONTHSIONIETO paboTy Ha TaTUHUIIE):

3aganue 1. BbIUMCIUTH KOJWYECTBO TECTUPYEMBIX;

3aganue 2. BbluucauTh cpeHuii 0an KaxkJ10ro y4eHUKa;

3aganue 3. BbluucauTh cpeqHuid 0an mo Kaxa0il AUCIUILINHE



3aganue 4. BpMUCINTE MUHUMAJIbHBI U MaKCUMAJIBHBIA Oall 110 KaXKIOW
JUCLUIUIAHE.
3ananue 5. BeruucineHHbIe JAHHBIE 3arpy3uTh B HOBBIN
napamMeTpu3upOBaHHBIA  (aiinm  (MapaMeTpuU3UpOBaHHBIN (ailsi  UMeHyeTcs B
dbopmare name test.prn rae: name — Pamunua M.O. cTyneHTa, BBIOIHSIIONIETO
paboTy Ha JTATUHUIIC).
Bapuanr 3

B tabnune npencrasnensl pe3yastaThl EI'D o nucuumimHaM B mIkose

®.1.0 Pycckuit si3p1k NudopmaTuka u Uctopus
uH(POPMaLIMOHHO-
KOMMYHUKAIIMOHHBIE
texHosioruu (MKT)
DEnopoB 81 83 92
MuxainoB 57 94 63
bensieB 57 86 100
Tapacos 53 52 92
benos 71 50 33
Komapos 49 77 71
OpiioB 74 98 62
Kucenés 79 70 98
Makapos 83 84 73
AHJipeeB 91 51 92

B pabGore HeoOxomuMo co3maTh MapaMeTPU3MPOBAHHBIA  daiin ¢
yYKa3aHHBIMH JIaHHBIMH W 00paboTaTh JaHHBIE CIACAYIOIIUM  00pa3oM
(mapaMeTpu3HpOBaHHbIN (aiin uMeHyercs B (opmare name.prn Tae: name —
®amunusa U.O. cTyneHTa, BHINOIHSAIONIETO pad0Ty Ha JATUHUIIE):

3aganue 1. BbIUMCIUTH KOJIMYECTBO TECTUPYEMBIX;

3aganue 2. BwluucauTh cpeaHuii 0an Kak10ro y4eHHKa;

3amganue 3. BeIUUCIUTH cpeaHuid 0aj Mo KaXI0i JUCITUTIINHE

3aganue 4. BBMMUCINTE MUHUMAJIbHBI U MaKCUMAJIBLHBIA Oall 110 KaXKIOW
JTHUCLUIIINHE.

3ananue 5. BbluucneHHble JTaHHBIE 3arpy3uTh B HOBBI

napamMeTpu3upoBaHHbIA  (aiinm  (mapaMeTpu3UpOBaHHBIM  (aill  uMeHyeTcs B



dbopmare name test.prn rae: name — Pamunus M.O. cTyneHTa, BBIIOIHSIONMIETO

paboTy Ha JTaTUHUIIE).

Bapuanr 4

B tabnuie npencrasieHsl pe3ynbTatsl EI'D o qucuuiimHam B MIKoJIe

®.1N.0 Pyccknii si3b1k dusuka Xumus
KogBanés 65 51 69
Wnbun 62 68 89
I'yceB 63 61 81
Turtos 82 45 79
Ky3bmun 74 72 73
KynpsiBuen 45 98 49
bapaHoB 63 57 65
Kynukos 84 82 94
AnekceeB 79 85 59
CrenanoB 73 83 94

B pabore HeoOxoaumo coO37aTh MapaMeTPU3UPOBAHHBIM  ¢aill ¢
yKa3aHHBIMU JIaHHBIMM W 00paboTaTh JaHHBIE CICAYIOIIMM  00pa3om
(mapaMeTpu3MpOBaHHbIN (aiin uMeHyercs B (¢opmare name.prn Te: name —
®amunusa N.O. cTyaeHTa, BRITOTHSIONIETO pad0Ty Ha JATHHUIIC):

3aganue 1. BBIUUCIUTH KOJIMYECTBO TECTUPYEMBIX;

3aganue 2. BbluucnuTh cpeHUil 0an Kaxk10ro y4YeHHUKa,;

3amanue 3. BeIUUCIUTh cpeaHuid 0ajl Mo KaXa0i JUCITUIIINHE

3aganue 4. BIYUCINT, MUHUMAJIBLHBIA U MaKCUMAaJILHBIM Oajl 110 Ka)KIOH
JTHUCHUIUINHE.

3aganue 5. BrraucneHHBIC JIaHHBIC 3arpy3uTh B HOBBIH
napamMeTpu3upoBaHHbIA (aiin  (mapaMeTpu3UpOBaHHBIN  (ailn  uMeHyeTcss B
dbopmare name test.prn rae: name — Pamunus M.O. cTyneHTa, BBIIOIHSIONIETO

paboTy Ha JTATUHHUIIEC).



Bapuanr 5

B tabnune npencrasnensl pe3yastaTel EI'D o nucuumimHaM B mIkose

®.1.0 Pycckuii si3pik | O01mectBo3Hanue | Mupopmarnka u
MH(}OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIC
texnosioruu (MKT)
SxkoBiieB 72 60 82
CopokuH 75 51 48
Cepreen 80 49 70
PomaHnoB 72 95 58
3axapoB 70 74 90
bopucos 53 86 93
Koponés 46 97 99
['epacumoB 80 58 45
[Tonomapén 50 100 91
['puropnes 72 61 55

B pabGore HeoOxomumo co3faTh MMapaMeTpU3UPOBAHHBIA  (alin ¢
yKa3aHHbIMM  JIaHHBIMK W 00paboTaTh J@HHbIE CIEIyomMUM  o0pazoM
(mapaMeTpu3MpOBaHHbIN (aitn uMeHyercs B (dopmare name.prn Te: name —
®amunusa U.O. cTyaeHTa, BHINOIHSIIONIETO padoTy Ha JJATHHUIIE):

3aganue 1. BbIYMCIUTH KOJUYECTBO TECTUPYEMBIX;

3ananue 2. Bolumcnuth cpeqHuit 6ai Kak0oro yueHUKa,

3aganue 3. BbluucauTh cpeaHuid 0an mo Kaxa0il AUCIUILINHE

3aganue 4. BpMUCINTE MUHUMAJIBHBI U MaKCUMAJIBHBIA Oall 110 KaXKIOW
JTUCHUTUIUHE.

3ananue 5. BeluucineHHbIe JAHHBIE 3arpy3uTh B HOBBIN
nmapaMeTpu3upoBaHHbIN  (dailn  (mapaMeTpu3upoBaHHBIN  (aill HUMEHyeTCs B
dbopmare name test.prn rae: name — Pamunua M.O. cTyneHTa, BBIOIHSIIONIETO

paboTy Ha JTaTUHUIIE).

Bapuanr 6

B tabnune npencraBnens pe3yastatel EI'D o nucnuminHaM B mIkose

®.1.0 Pycckuii s13bIK buonorus dusnka
Jlazapes 82 56 73
MenseneB 52 54 92




Epiios 58 75 50
Hukutnna 72 53 64
Cobones 83 63 64
Psa6osB 62 62 70
ITonsxoB 66 97 68
[IBeTKOB 58 45 100
Jlanuiion 78 97 61
KykoB 78 52 77

B pabGore HeoOxomumo co3daTh MMapaMeTpU3UPOBAHHBIA  (alin ¢
yKa3aHHbIMM  JJaHHBIMK W 00paboTaTh J@HHbIE CIEIyOUUM  o0pazoM
(mapaMeTpu3MpOBaHHbIN (aitn uMeHyercs B ¢opmare name.prn Te: name —
®amunusa U.O. cTyaeHTa, BHINOIHSIIONIETO padoTy Ha JJATHHUIIE):

3aganue 1. BbIUMCIUTH KOJUYECTBO TECTUPYEMBIX;

3ananue 2. Bolumcnuth cpeHuit 6ai Kaxka0oro yueHUKa,

3aganue 3. BbluucauTh cpeqHuid 0an mo Kaxa0il AUCIUIIINHE

3aganue 4. BpMUCINTE MUHUMAJIBbHBI U MaKCUMAJIBHBIA Oall 110 KaXKIOW
JTUCHUTUIUHE.

3ananue 5. BeluncineHHbIe JAHHBIE 3arpy3uTh B HOBBIN
nmapaMeTpu3upoBaHHbIM  (dailn  (mapaMeTpu3upoBaHHBIN  (aill HUMEHyeTCs B
dbopmare name test.prn rae: name — Pamunua M.O. cTyneHTa, BBIIOIHSIIONIETO

paboTy Ha JTaTUHUIIE).

Bapuanrt 7

B tabnune npencraBnens pe3yastatel EI'D o nucnuminHaM B mIkose

®.1.0 Pycckuii s13b1k Maremaruka ®dusuka
npoHILHOTO
YPOBHS
®poJsioB 47 45 91
Kypanés 88 60 89
Hukonaes 59 71 59
Kpsuios 65 63 51
MaxkcumoB 46 62 90
CugoposB 70 52 45
Ocumnos 54 47 54
benoycos 74 78 68
PenoToB 83 48 99




| lopodees | 89 | 77 | 50 |
B pabore HeoOxoaumo coO37aTh MapaMeTPU3UPOBAHHBIM  ¢ailm ¢

yKa3aHHBIMM  JIaHHBIMH W 00paboTaTh JaHHBIE CIEIyIOmUM  o0pazom
(mapaMeTpu3MpOBaHHbI (ailn uMeHyercs B (opmare name.prn TJe: name —
®amunusa U.O. cTyneHTa, BHINOIHSAIONIETO padoTy Ha JATUHUIIC):

3aganue 1. BbIUMCIUTH KOJIWYECTBO TECTHPYEMBIX;

3ananue 2. Boluncnuth cpeHuil 6ai KaxxJ0ro yueHUKa;

3amanue 3. BeIUucIuTh cpeaHuid 0aja Mo KaX a0 JUCITUIIINHE

3aganue 4. BBMUCINTE MUHUMAJIbHBI U MaKCUMAJIBHBIA Oall 110 KaXKIOW
TUCLUIUIMHE.

3ananue 5. BblunciieHHbIE JAHHBIE 3arpy3uTh B HOBBIN
napamMeTpu3upoBaHHbIA  (aiin  (MmapaMeTpu3UpOBaHHBIM  (aill  uMeHyeTcss B
dbopmare name test.prn rae: name — Pamunua M.O. cTyneHTa, BBIIOIHSIIONIETO

paboTy Ha JTATUHHUIIC).

Bapuanr 8

B tabnune npencrasnensl pe3yastaTel EI'D o nucuumimHaM B mIkose

®.1.0 Pycckuit s3b1K Nudopmatuka u dusnka
MH(OPMaAMOHHO-
KOMMYHHUKAIIMOHHBIC
texnosioruu (MKT)
Eropon 92 73 87
MarseeB 46 53 93
Bbob6pos 80 95 62
Jmutpuen 59 86 50
Kanuuun 91 47 71
AHUCHMOB 87 64 78
ITeTyxoB 88 92 51
AHTOHOB 71 52 70
Tumodeen 95 75 88
Huxkudopos 95 78 56

B pabGore HeoOxomumo co3daTh MapaMeTpU3UPOBAHHBIA  (aliin ¢
yKa3aHHbIMM  JJaHHBIMM W 00paboTaTh J@HHbIE CIEIyOUMM  o0pazoM
(mapameTpu3MpoBaHHBINA (ailll UMEeHyeTcs B QopmaTre name.prn Tae: name —

®amunusa U.O. cTyaeHTa, BHINOIHSIIONIETO padoTy Ha JJATHHUIIE):



3aganue 1. BbIYHMCIUTH KOJUYECTBO TECTUPYEMBIX;

3ananue 2. Boruucnuth cpeqHuit 6ain Kaxkoro yueHuKa,

3aganue 3. BbluucauTh cpeqHuii 0an mo Kaxa0il AUCIUIIINHE

3aganue 4. BpMUCINTE MUHUMAJIBHBI U MaKCUMAJIBHBIA Oall 110 KaXKIOW
JTUCIIUTIUHE.

3ananue 5. BeluncineHHbIe JAHHBIE 3arpy3uTh B HOBBII
napaMeTpU3UpOBaHHBIN  Gaiin  (mapaMeTpu3UpOBaHHBIN  ¢al UMEHyeTcs B
dbopmare name test.prn rae: name — Pamunusa M.O. cTyneHTa, BBIOJHSIIONIETO

paboTy Ha JTaTUHUIIE).

Bapuant 9

B tabnuie npencrasieHsl pe3ynbTarsl EI'D o qucuuimHam B MIKOJIe

®.1N.0 Pyccknii si3bIk buonorus dusznka
Becenos 75 99 68
OununmnoB 46 95 62
Mapkos 74 56 81
boapmakos 84 86 61
CyxaHos 62 75 56
MupoHOB 92 50 50
[[IupsieB 98 99 61
AJIEKCaH/IPOB 85 91 65
KonoBaios 50 95 90
[IlecTakoB 93 64 70

B pabore HeoOxoaumo coO3[aTh MapaMeTPU3UPOBAHHBIM  dailnm ¢
yKa3aHHBIMU  JIaHHBIMM W 00paboTaTh JaHHBIE CICAYIOIIMM  00pa3om
(mapaMeTpu3MpOBaHHbI (aiin uMeHyercs B (Gopmare name.prn Te: name —
®amunusa N.O. cTyaeHTa, BRITOIHSIONIETO padOTy Ha JATHHUIIC):

3aganue 1. BBIUMCIUTH KOJIMYECTBO TECTUPYEMBIX;

3aganue 2. BbluucnuTh cpeHuil 0an Kak10ro y4YeHHUKa,;

3amanue 3. BeaucauTh cpeaHuii 60aja Mo Kax a0 JUCITUIIINHE

3aganue 4. BBIYUCINT, MUHUMAJIBLHBIA U MaKCUMAaJILHBIM Oajl 110 Ka)KIOH

IUCIUIUINHE.



3anganue 5. BbluucneHHble JTaHHBIE 3arpy3uTh B HOBBIU
napamMeTpu3upoOBaHHbIA  (aiin  (mapaMeTpu3UpOBaHHBIN  (aili  uMeHyeTcs B
dbopmare name test.prn rae: name — @amunua M.O. cTyneHTa, BBIIOJHSIIONIETO

paboTy Ha JTaTUHUIIE).

Bapuant 10
B Tabnune npencrarnensl pe3ynbratel EI'D mo qucuuminHam B MIKOJe
®.1N.0 Pycckuii s13bIK buonorus ["'eorpadust
Kazakos 51 79 59
Edumos 56 49 97
JlenucoB 98 92 71
['pomoB 66 65 90
DoMUH 50 65 46
JlaBbI710B 85 93 51
MenbHUKOB 88 74 81
[IlepbakoB 59 77 72
bauHOB 90 97 74
KonecHukon 84 86 95

B pabGore HeoOxomumo co3daTh IMapaMeTpU3UPOBAHHBIA  (alin ¢
yKa3aHHBIMM  JIaHHBIMU W 00paboTaTh JaHHBIE CIEIyIOUUM  o0pazoMm
(mapaMeTpu3MpOBaHHbIN (aitn MMeHyeTcs B (Gopmare name.prn Tae: name —
®amunusa U.O. cTyeHTa, BHINOIHAIONIETO padOTy Ha JATUHUIIC):

3aganue 1. BbIUYMCIUTH KOJUYECTBO TECTUPYEMBIX;

3aganue 2. BpluucauTh cpeaHuii 0an Kax10ro y4eHUKa;

3aganue 3. BbluucauTh cpeqHuii 0an mo Kaxa0il AUCIUIIINHE

3aganve 4. BBIYUCINTE MUHUMAJIBLHBIA U MAaKCUMAJILHBIN Oajl 110 KaXKIOH
TUCIIUIIIMHE.

3anganue 5. BbluncneHHble JTaHHbIE 3arpy3uTh B HOBBI
nmapaMeTpu3upoBaHHbIN  (dailn  (mapaMeTpu3upoBaHHBIN  (aill HUMEHyeTCs B
dopmare name test.prn rae: name — Pamunus M.O. cTymeHTa, BBITOIHSIONIETO

paboTy Ha JTaTUHUIIE).

Bapuanr 11



B tabnune npencraBnens pe3yastaTel EI'D o nucnuminHaM B IIkose

®.1.0 Pycckmii si3pixk | O6mectBo3Hanue | Mudbopmarnka u
nH()OPMAITMOHHO-
KOMMYHUKAIIMOHHBIE
texnosioruu (UKT)
Kapnos 64 63 59
AdanacbeB 48 83 89
Biacos 59 86 50
Macnos 69 47 81
Hcakos 50 69 88
TuxoHOB 96 66 80
AKCEHOB 59 87 55
["aBpuiiOB 76 87 63
Ponnonos 83 91 81
Koron 60 98 92

B paGore HeoOXxomumMo co3[aTh MapaMETPU3MPOBAHHBIN  daiin ¢
yYKa3aHHBIMM JIAaHHBIMU W 00paboTaTh JaHHBIE CICAYIOIIUM  00pa3oM
(mapaMeTpu3HpOBaHHbIN (ailn nMeHyeTcs B (opmare name.prn Tje: name —
®amunus 1.0. cryaeHTa, BHIIONHIIONIET0 paboTy Ha JTaTUHULIE):

3anganue 1. BBIUHUCIUTH KOJUYECTBO TECTUPYEMBIX;

3amanue 2. Bpraucnuth cpeqHuit 6an Kakaoro yueHUKa,

3ananue 3. Boruncnuth cpegHuil 6ai no Kaxaon JUCIUIUIMHE

3aganue 4. BuIYMCINTE MUHUMAJIBLHBIMA U MaKCUMAaJILHBIM Oajl 110 Ka)KIOH
JTUCLUTLUIAHE.

3amanue 5. BrraucieHHBIE JTaHHBIC 3arpy3uTh B HOBBIH
napamMeTpU3upoBaHHbIA (ailn  (MapaMeTpu3UpOBaHHBIN  (ailll  uMeHyeTcs B
¢dbopmare name test.prn rae: name — Pamunus M.O. cTyneHTa, BBIIOJHSAIOMIETO

paboTy Ha JTATUHHUIIE).

Bapuanr 12
B Tabnuiie npencrasnensl pe3ynbrathl EI'D no qucuuminHam B MIKOJIE
®.1.0 Pyccknit s13b1k Uctopus OO0mmecTBO3HAHUE
['opOyHOB 87 100 87
Kyapsimon 68 56 93
brikoB 63 99 52
3yeB 84 75 94




TpeThsikoB 78 81 76
CageinbeB 55 87 67
[Tanos 86 52 62
Pr16akoB 90 61 54
CyBopoB 49 46 66
AGpamoB 68 82 58

B paGore HeoOXomumMmo CO37aTh MapaMETPU3UPOBAHHBIA  Gaiil ¢
yKa3aHHBIMM  JIaHHBIMU W 00paboTaTh JlaHHBIE CIEIyIOUUM  o0pazoMm
(mapaMeTpu3HpOBaHHbI (ailn nMeHyercs B (opmare name.prn Tjae: name —
®amunusa U.O. cTyaeHTa, BHINOIHAIONIETO pad0Ty Ha JATUHUIIC):

3anganue 1. BBIYHUCIUTH KOJUYECTBO TECTUPYEMBIX;

3ananue 2. BbluncnuTh cpeHUi 6al KaKI0ro yYeHHUKa,

3amganue 3. BeIuucauTh cpeaHuii 0aa mo Kaxa0i JUCIUTIINHE

3aganve 4. BuIYUCINT, MUHUMAJIBLHBIA U MAaKCUMAJILHBIN Oall 110 KaXIOH
JUCLUTLIAHE.

3anganue 5. BbluucneHHble JTaHHBIE 3arpy3uTh B HOBBI
napamMeTpu3MpoBaHHbIA  (aiin  (MapaMeTpu3UpOBaHHBIM  (ailll  uMeHyeTcs B
dbopmare name test.prn rae: name — Pamunus M.O. cTymeHTa, BBITOIHSIONIETO

paboTy Ha JJATUHULIE).

Bapuant 13

B tabnune npencrasnensl pe3yastaTsl EI'D o nucuumimHaM B mIkose

®.1.0 Pyccknit s1i3bI1k Xumust Hctopus
Boponos 50 93 76
MyxuH 73 94 68
ApXHUINoB 89 57 85
Tpodumos 56 95 78
MapTbiHOB 62 59 70
EmenbsiHoB 66 81 67
["opuikoB 82 80 64
UepHoB 87 96 62
OBUYMHHUKOB 85 50 77
Cene3HéB 71 66 86

B paGore HeoOXxomumMo co3[aTh MapaMETPU3MPOBAHHBIN  daiin ¢

yYKa3aHHBIMM  JIaHHBIMU W 00paboTaTh JaHHBIE CIEAYIONIMM  00pa3om



(mapaMeTpu3MpOBaHHbIN (aitn uMeHyercs B (dopmare name.prn TIe:

®amunus 1.0. cryaeHTa, BHITOIHSIONIETO paboTy Ha TaTUHUIIE):
3ananue 1.
3ananue 2.
3amanue 3.

3ananue 4.

TUCIIUTIIAHE.

3amanue 5.

BreluuciieHHBIE

JaHHBIC

Berauciauts KOJIMYECTBO TCCTUPYCMBIX;

Boraucnuth cpenauii 6am KaxI0ro yueHUKa,

3arpy3uTh

name -—

BeruucauTe cpeanuii 0an mo Kaxaoi AUCIUTIINHE

Beranciante MUHUMAJIBHBIE 1 MAaKCUMAJIBHBIN Oajl MO Ka)XIou

B HOBBIU

napamMeTpu3upoOBaHHBIA  (aiin  (mapaMeTpu3UpOBaHHBIN  (aitl  uMeHyeTcs B

dbopmare name test.prn rae: name — Pamunus M.O. cTyneHTa, BBIOIHSIONIETO

paboTy Ha TATUHHUIIE).

Bapuanr 14
B Tabnuie npencrasiensl pe3ynbratel EI'D no qucuuminHam B MIKOJe
®©.1.0 Pyccknit s3b1k Nuoctpanubie Jlureparypa
A3BIKU
(aHrNIUIiCKU
HEMELKUU

¢dpaniy3cKuii

KUTANCKUN U

UCIIAHCKUI)
[Tandunon 87 96 68
Konbios 100 75 74
Mruxees 97 98 61
lMankun 62 86 96
Hazapos 98 93 45
JlobaHOB 76 72 94
Jlyxun 47 54 65
benskoB 94 100 65
[Toranos 86 95 73
Hekpacosn 74 71 45

B pabGore HeoOxomuMo co3maTh MapaMEeTPU3MPOBAHHBIA  daitn ¢
yKa3aHHBIMH  JIaHHBIMU W 00paboTaTh J@HHBIE CIEIyIONUM  o0pazom

(mapaMeTpu3MpOBaHHbIN (aiin uMeHyercs B (opmare name.prn Tae: name —

®amunusa U.O. cTyneHTa, BHINOIHSAIONIETO pad0Ty Ha JATUHUIIE):



3aganue 1. BbIYHMCIUTH KOJUYECTBO TECTUPYEMBIX;

3ananue 2. Boruucnuth cpeqHuit 6ain Kaxkoro yueHuKa,

3aganue 3. BbluucauTh cpeqHuii 0an mo Kaxa0il AUCIUIIINHE

3aganue 4. BpMUCINTE MUHUMAJIBHBI U MaKCUMAJIBHBIA Oall 110 KaXKIOW
JTUCIIUTIUHE.

3ananue 5. BeluncineHHbIe JAHHBIE 3arpy3uTh B HOBBII
napaMeTpU3UpOBaHHBIN  Gaiin  (mapaMeTpu3UpOBaHHBIN  ¢al UMEHyeTcs B
dbopmare name test.prn rae: name — Pamunusa M.O. cTyneHTa, BBIOJHSIIONIETO

paboTy Ha JTaTUHUIIE).

Bapuanr 15
B tabnune npencrasnens pe3yastatel EI'D o nucnuminHaM B IIKoIe
®.1.0 Pycckuii s13b1k Maremaruka ['eorpadus
PO UIBLHOTO
YPOBHS
XO0XJIOB 87 89 90
Knanos 45 82 98
Haymos 90 81 94
[IIunoB 92 49 100
Boponuos 51 48 92
EpmaxkoB 67 83 54
Jpo3noB 50 61 67
UrnatbeB 77 96 58
CaBun 59 97 53
Jlorunos 88 47 67

B pabore HeoOxomumMo co34aTh MapaMeTPU3MPOBAHHBIN  ¢ailin ¢
yYKa3aHHBIMM JaHHBIMH W 00paboTaTh JaHHBIE CICAYIOINIUM  00pa3oM
(mapaMeTpu3MpOBaHHbIN (aitn MMeHyeTcs B (dopmare name.prn Te: name —
®amunus 1.0. cryaeHTa, BHITONHIIONIET0 paboTy Ha JTaTUHULIE):

3ananue 1. BBIYMCIHTH KOJMYECTBO TECTUPYEMBIX;

3ananue 2. Bpraucnuth cpeqHuit 6an Kakaoro yueHUKa,

3anganue 3. BbluucauTh cpeaHuii 0an mo Kaxa0il AUCIUILINHE

3aganue 4. BuIYMCINTS MUHUMAJIBLHBIA U MaKCUMAaJILHBIM Oajl 10 Ka)KIOH

JUCHUITIINHE.



3anganue 5. BbluucneHHble JTaHHBIE 3arpy3uTh B HOBBIU
napamMeTpu3MpoBaHHbIN  Gain  (mapameTpu3upoBaHHBIA (ailm  UMEHyeTcsl B
dbopmare name test.prn rae: name — @amunua M.O. cTyneHTa, BBIIOJHSIIONIETO

paboTy Ha JIATUHUIIE).

Conep:xanme oTuera

1)  Twurynsssii quct ([Ipumep B mpuiioxeHuu A).
2)  llenb paboThI.

3)  3apanus u ux pemenus B cpene MathCAD.

4)  BrbiBoaBL

KoHTpoJsbHbIE BOIPOCHI

1)  Tloscuure kak pabotaet ¢pynkuus READPRN?

2)  Buem orimnuus WRITE u WRITEPRN?

3) s gero nyxHbl GyHkima PRNCOLWIDTH nu PRNPRECISION?
4)  Tlosicaute kak paboraet pyukmuss WRITEPRN?

Jluteparypa

[lepeueHb OCHOBHOM JIUTEPATYPHI

1. lyes, C. U. Pemenue 3amau npukiagHoi matematuku B cucteme MathCAD
yuebnoe nocodue / C. W. yes ; mox penaximeit JI. I'. lleBuyk. — Kazanb: Kazanckuii
HAIlMOHAJIbHBIN UCCIIEN0BATENBCKUI TEXHOMOrnYeckuil yausepcurer, 2012. — 100 c.
— ISBN 978-5-7882-1243-2. — TekcT: 21eKTpOHHBIN // DNeKTPOHHO-ONOIHOTeUHAS
cucreMa [IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/63986.html. —
Pexxum noctyna: juist aBToprusHp. NOIb30BaTENICH

2. T'ymepoB, A. M. Ilaker Mathcad. Teopus u mpaktuka. Yacte .

WuterpupoBanHas MatemaTtnyeckas cuctema MathCad: yueOHoe mocobue / A. M.

I'ymepoB, B. A. XomomnoB. — Kazanp: Kazanckuili  HalMOHAIbHBIN
UCCIIEI0BATENLCKUI TEXHOJIOrn4ueckuid yausepeutet, 2013. — 111 c. — ISBN 978-5-
7882-1485-6. — TekcT: 3meKTpOHHBINA // DneKTpoHHO-OMOnmMoTeuHas cucrema PR

BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/64232.html. — Pexxum mocrtyma:
JUTS1 aBTOPU3UP. TIOJIb30BATENICH

IlepeueHb TONOIHUTENBHOM JINTEPATYPHI



1. Meronpsl ontummzaru B mpuMmepax B makere MathCAD 15. Yacts 1 :
yaeOHoe nocobue / Y. B. Kynpssuesa, C. A. Peikos, C. B. Prikos, E. JI. Cko6oB. —
Canxkr-lIlerepOypr: Yausepcuter MTMO, UnctutyT Xonoaa u ouorexHosoruii, 2016.
— 166 c. — ISBN 2227-8397. — TeKcT: 3IeKTpOHHBIH // DIEKTPOHHO-OMOIHOTe HAS
cucreMa [IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/67288.html. —
Pexxum nocrtyna: juist aBTopyusHp. NOIb30BaTENCH

2. Casamun, B. C. Pacuer anekrpuueckux nenei ¢ npumeHenrnem MathCAD :
yuebHo-npakTruueckoe nmocooue / B. C. Casnun, A. @. Couenes, A. H. CtenaHos ; o
penakuuern A. H. CrenanoBa. — Komcomonbck-Ha-Amype: Komcomonbckuii-Ha-
Amype rocynapctBeHHbIl yHuBepcuteT, 2020. — 162 ¢. — ISBN 978-5-7765-1401-2.
— Texkcr: anexTpoHHbIl // DnekTpoHHO-OnOMmMoTeuHast cuctema IPR BOOKS: [caidt].
— URL: http://www.iprbookshop.ru/102099.html. — Pexum goctyma: s

ABTOPU3HDP. I10JIb30BATEICH



[Ipaktrueckoe 3ansatue Ne 5 [lomyyeHre HaBBIKOB IIPOrPaMMUPOBAHUS
B MathCAD 151 mocTpoeHHsI MaTeMaTHISCKUX MOJICNIeH Tpu 00paboTke

U aHaju3e uHpopMaIuu

Leab padoThl: ONIYYNTHh HABBIKK TIporpamMmmupoBanus B MathCAD.

IIporpamma padoTsI

[TpeumyiiecTtBoM IPOrpaMMHUPOBAHMS SBIISIETCS BO3MOYHOCTb
MHOTOKPATHOTO BBINIOJHEHUS HEKOTOPOW MOCIIEI0BATENbHOCTH OMNEPATOpPOB B
LIUKJIE U YCIIOBUSI.

Omnepatops! ans nporpammupoBanust B MathCAD pacnonioskeHbl Ha aHenIu
Programming Toolbar (Pucynox 5.1).

Programming x

Add Line —

if otherwise

for while
break continue
return on errar

Pucynok 5.1 — [Tanens Programming

Omeparop if mnpenHasHaueH [ OpraHU3alMd  Pa3BETBIISIONIUXCS
BBIYMCIIMTENBHBIX TporieccoB. OnepaTtop otherwise MPUMEHSIETCA B Cllydae,
KOoraa MCIIOJIB3YCTCA YCIOBUC C IBYMS BapHaHTaAMU I[CﬁCTBHH, TO €CTb,
€CIM YCJIOBHE€ HCTHUHHO, HY>XHO BBINOJIHUTH OJHO JEHCTBUE (WU

NEWUCTBHUS), a €CIIN JIOKHO, TO JIPYToe.
Hwxe nokazan npumep peanusanuu oneparopoB if u otherwise s

PCIICHU KBAAPATHOI'O YPABHCHUA:



x1 2
=D« b —-4ac
x2

if D>0

- b +\/_D
2a

2(——_b _\/_D
2a

x1

X

otherwise

"

x1 < "no valid roots

x2 < "no valid roots

)

Mathcad mnpemyaraer aBa BHJA IMKIOB, OTJIWYAIOIIMXCS IO CHOCOOY
ONPEJEIICHUS YCIOBUS 3aBEPILICHUS IUKIIA:

— €CIIM LMKJI JIOJDKEH 3aBEPIIMTHCS IO BBIIIOJHEHUH HEKOTOPOro YCIIOBUS,
IIPUYEM MOMEHT BBIIIOJIHEHUS JTOrO YCJIOBUS 3apaHee HE M3BECTEH, TO
1esecoo0pa3Ho UCIOJIb30BATh UK TUIIA While;

— €CIIM 3apaHee TOYHO M3BECTHO HEOOXOAMMOE YHUCIIO BBINOJHEHUN LKKIIA,
TO 11eJIeCO00pa3HO UCIOJIb30BATh LUK TUNA for.

[Mukn tuna while ynpaBaseTrcs HCTUHHOCTBIO HEKOTOPOIO —YCIIOBHS,
BCJIEJICTBUE YEr0 HET HEOOXOJAMMOCTH 3HATh 3apaHEe YMCIIO BBIOJHEHUH IUKIIA.
BaxxHo TONbKO, YTOOBI TAe-HUOYAb BHYTPU LIMKIJIA WM B JPYIOM BBIIIOJIHAEMOM
y4acTKe HporpaMMbl MpPHUCYTCTBOBAJl OIEpaTrop, MAENAIOUIUil yClIOBUE LHKIIA
JOXHBIM. B mpoTMBHOM ciyyae LUK OyAeT BBINOIHATHCA OeckoHeuHo. Ecmu
BBITMIOJIHsIEMasl MporpaMMa 3alKINIach, TO €€ MOXXHO OCTAaHOBUTH Ha)KaTHEM
knaBuiu [Esc].

B npumepe paccmorpeH mnpumep peanuszanuu uukia While koTtopsiit

MMOACYUTBIBACT KOJIHUYCCTBO IICPBBIX HC OTPHUIATCIIBHBIX 3JICMCHTOB psaa:

m:=0..1(

AAAZ®



Vi = sin(m)

ttv): =] «<0

while Vj >0

jej+1

t(v) =4

Yacto ynoOHO BBIMTH M3 LIMKJIA UM OCTAHOBUTH HCIIOJHEHUE MPOrPaMMBI
Opyd  BBIOJIHEHUM  HEKOTOPOTO  YCJIOBHS, HAmpuUMEp €CIH  BO3MOXKHO
3anMKIMBaHue. YTOOBI 3TO HE CIIyYMIIOCh, MOXKHO MCIIOJIB30BaTh oneparop break.

[ukn Ttuna for sBASETCS LMKIOM, YHUCIO BBIMOJIHEHUH KOTOPOTO
onpeseneHo 3apaHee. YUCIIO BBIOJHEHUN ONpPENeNsITcs NEpPEeMEHHOM LKA,
3aJaBae€MoOU B €ro Hayaje.

Huxe nokaszan npumep BBIYKUCICHHSI CYMMBI 3JIEMEHTOB TJIaBHOM 1MaroHaiu

C IPUMCHCHUCM JIBYX BJIOKCHHBIX LTUKJIOB U JIOTUYECKOM orcpannuu if:

123
A=1456
MM

789

sum := for 1 €0..2
for j €0..2

s<—s+Ai if i=j

)
sum = 135

Yka3aHus 0 TeXHUKe 0€3011aCHOCTH

B Hauvanme xaxzmoro cemecrpa, CO CTyAEHTaMH JOJDKEH IPOBOIUTCS
MHCTPYKTaX IO TEXHUKE 0e30MacHOCTH B jabopaTopuu. Bo Bpems HaX0XIeHUS
CTYJIEHTa B JJa0OpaTOpPUM M BBIIOJHEHHS MPAKTUYECKHX 3aHATUN CTYJIEHT HE
JOJDKEH HapyllaTh HHCTPYKIUU 110 OXpaHe TPyAa C IEPCOHAIbHOM KOMIIBIOTEPOM
NOT-37-UBJI-19, u uncTpykuuio o Mepax mnoxapHou OezomacHoctu WBII-01-
2016.

Meroanueckue yka3aHusi K BbIIIOJTHEHUIO padoThI

Kaxxnomy cTyeHTy HE0OXOIMMO COOTBETCTBUHM B COOTBETCTBUU BapUAHTOM

Hamnucatb nporpammsl B Mathcad.



Bapuanrt 1

3amanue 1. Hamumure QyHKIUIO ¢ OpUMEHEHHEM MPOTPaMMUPOBAHUS

MathCAD:

, Vatt+bsin|t|+1lecut<0.1
ylx,a,b|= at+tecnut=0.1
Jat?+bcos \t)+1ecaut>0.1

Boraucnuth 3HaueHne GyHKIMH 17151 CASAYIOMNUX apTyYMEHTOB ¢ 3aITMCAHHBIX

n

» 5535855

B BEKTOpE: 2, 4

3aganue 2. Hanummre QyHKIUIO C OPUMEHEHHEM MpOrpaMMUPOBAHMS
MathCAD, koTopast /uisi HaTypalbHOTO uucia n (n>2) MOCTPOUT KBaJPATHYIO
MaTpUIly pa3MepoM NXn W 3aloJHAT ee J3JeMeHTamu 4;; (i,j=0...n—1)

PacCUUTBIBAOIUMHUCS CIIETYIOIIUM 00pa3oM:

mit— >
A = i+2
b ji+ 7 ijecaui=j
log,,(i+7 j+1)ecaui> j

ecnui<j

Taxxe HEOOXOIMMO HANTH:

— CyMMY 3JIEMEHTOB I'NIABHOM JUAroHally;

— MHHHUMAJbHBIA 1 MaKCUMAaIbHBINA 3JI€MEHTHI.

3aganue 3. Hanumunte QyHKIUIO C OPUMEHEHHEM MOpPOrpaMMUPOBAHMS
MathCAD, BBIYUCHSIONIYIO 3HAY€HHE CYMMbI YJIEHOB OCECKOHEUHOIO psija C
3aJJaHHOM TOYHOCTHIO €. BBIBECTH 3HAYEHHE CYMMBbI W YHUCJIO 4YJIEHOB psJa,

BOLLIE/IIIIUX B CYMMY.

CYMMa YJJICHOB p;ma 3Ha‘IeHI/I€ X TO‘IHOCTL BBI‘II/ICJ'ICHI/Iﬁ
—(2x)* (2x)* . (2x)" "
- 1 0.20
2 T oa ¢ +=1) (2n]! 10

3amanue 4. Hanumwure QyHKIMIO € HOPUMEHEHUEM IPOrpaMMUPOBAHMS
MathCAD, BbYMCISIONUIYIO IUJIOLIaJb KPUBOJMHEHHOM Tpamneuuu OJHUM U3
METOJIOB YHMCIIEHHOTO MHTErPUPOBaHUs (METOIOM Tpanennu) Ha uuTepsaie [a,B] ¢

maroM A Jist HOJBIHTErpaIbHOU (PYHKIIUU:



Bapuanr 2

3ananue 1. Hamumure QyHKUOUIO € OpUMEHEHHEM MPOTrpaMMUPOBAHUS

MathCAD:

a-sin

ylx,a,n|= ;

1<0

o1 .
[+—|ecausin

n

COS

n

Bbruncnute 3HaueHre (GyHKIHUM 75 CASAYIOMUX apTYMEHTOB | 3alMCaHHbIX

T
B BEKTOpE: -, — 1, 8; 3;6; 0.

3amanue 2. Hanummre QyHKIMIO € HOpPUMEHEHHEM MPOrpaMMUPOBAHMS
MathCAD, koTopas uisi HaTypajlbHOTO uucia n (n>2) [OCTPOUT KBaJPaTHYIO
MaTpHIy pa3MepoM nXn W 3alodHUT ee oayeMeHtamu A;; (i,j=0...n—1)
PACCUMTHIBAIOIIMMHUCS CJIEIYIOUUM 00pa3oM:

. 22 . . . .
i j°+4 j+ciecaui<j

— iy P+1ecaui=j

A; ={ jP+i+n
+ij

V41

ecnui>j

Taxxe HEOOXOIMMO HANTH:

— CYMMY B3JIEMEHTOB TI'JIaBHOW JIMArOHAJIH;

— MHHHUMAJbHBIA 1 MaKCUMAaJIbHBINA 3JI€MEHTHI.

3amanue 3. Hamummmre QyHKIUIO C TOPUMEHEHHEM MPOrpaMMUPOBAHHS
MathCAD, BBIYHCISIONIYIO 3HAY€HHE CYMMbI YJICHOB OCCKOHEUHOI'O psaa C
3aJJaHHOW TOYHOCTBIO €. BBIBECTH 3HAYEHHE CYMMblI W YHUCJIO YJIEHOB psla,

BOIIEJIINX B CYMMY.

CymMmMa ueHoB psaaa 3HauyeHue X TOYHOCTH BEIYMCIICHUN

3

X
=x—"+..4(—1
sx3+ +(—1)

2n-1
n X

0.10 107
T 0.5-10




3ananue 4. Hamumure QYHKIUIO € OPUMEHEHHEM TMPOTPAMMUPOBAHUS
MathCAD, BBIYHCISIONIYIO IUIONIA/lb KPUBOJWHEHHON Tpamenuu OJIHUM U3
METOJIOB YHWCJIEHHOTO HWHTErpUpOBaHUS (METOJIOM MPSIMOYTOJIBHUKOB) Ha

uHTepBaie [a, f] ¢ marom A Ui MOABIHTErPATBLHOM (QYHKIMH:

f(x):izsin
X

X

Bapuanr 3

3ananue 1. Hanmumure QyHKUUIO € OPUMEHEHUEM MPOrpaMMUPOBAHUS

MathCAD:

a .2 .
—+bi"+cecrui<4
i

ieciu4<i<6
. 3 .
ai+bi’ ecaui>6

y(X)a)bJ:

Boruucnuth 3Hauenue GyHKIUM A1 CIEAYIONINX apTYMEHTOB | 3alIMCaHHBIX
B BEKTOpE: 2, M, —4; 5; 8; 3.

3amanue 2. Hamumure QYHKIUIO ¢ TPUMEHEHHEM MPOTPAMMUPOBAHUS
MathCAD, koTtopast Ijisi HaTypaJdbHOTO 4Yucia n (n>2) TOCTPOUT KBAIPATHYIO
MaTpHIy pa3MepoM NnXn ¥ 3alodHUT ee oayeMeHtamu A;; (i,j=0...n—1)

PACCUUTHIBAIOIIMMUCS CIICTYIOIIUM 00pPa30M:

.2 . .
mit— ecnu i< j

2
i+1

YL Pe7Vjecaui=j
ln(i+7+\/\iTj|)eC/1ui>j

Taxxe He0OXOIUMO HANTH:

— CYMMY 3JIEMEHTOB TJIaBHOU JHaroHanu;

— MHHHUMAJbHBIA 1 MaKCUMAaJIbHBINA 3JI€MEHTHI.

3ananue 3. Hanmumure QyHKOUIO € OPUMEHEHHEM IPOrpaMMUPOBAHUS
MathCAD, BBIYHCISIONIYIO 3HAYEHHE CYMMBI YJICHOB OECKOHEYHOTO psja C

SaﬂaHHOfI TOYHOCTBIO €. BbIBeCTHM 3HadeHUE CYMMBI W 4YHCIO YICHOB psaa,

BOILEIIINX B CYMMY.



Cymma 4jieHOB psifa 3HaueHue X To4YHOCTH BBIYUCIIEHUI

3 5 2n+1

X7 x nel X L
S=— ——+...+(—1 0.15
T AR R 10

3ananue 4. Hanumure QyHKOUIO € OPUMEHEHHEM MPOrpaMMUPOBAHUS
MathCAD, BBIYMCISIONIYIO IUIOIIA/b KPUBOJMHEHHON Tpaneuud OJHUM U3
METO/IOB YHCJICHHOTO HHTEPUPOBAHHs (METOIOM TpArelni) Ha HHTepBaie [, ] ¢
marom A Juist OJABIHTErPAIbHON (DYHKIIMHU:

f[x)zxx(1+ln(x\))

Bapuanrt 4

3ananue 1. Hanmumure QyHKUOUIO € OpUMEHEHHEM MPOrpaMMUPOBAHUS

MathCAD:

-
Y(X,CI)Z alog10x+\/‘x|2ecﬂux>1
2a-cos|x|+3x ecrux<1

Boruncnuth 3HaueHue QYHKIUHM JJIs CIACAYIOUIMX apryMEHTOB X 3allMCaHHBIX B
BEKTOpE: 2, 1T, -2; 3; 8; 9.

3ananue 2. Hanmumure QyHKOUIO € OPUMEHEHHEM IPOrpaMMUPOBAHUS
MathCAD, koTtopast Uil HaTypaJbHOIO 4ucia n (n>2) [OCTPOUT KBaJPATHYIO
MaTpUIly pa3MepoM nxn ¥ 3aloJHUT ee o»neMmeHTamu A;; (i,j=0...n—1)
PacCUUTHIBAIOIIUMHUCS CIIEIYIOIINM 00pa3oM:

2 . . .
ni-+nj+5ecaui<j

n .2 ..

—+vVi+lecaui=j

Ai =)

i+nj s

—— ecnui>j
.2

Vi

Takxe He0OX0AMMO HAWTH:

— CYMMY 3JIEMEHTOB IIABHOW JTMaroHasu;

— MHHUMAJIbHBIA U MAKCUMAJIbHBIN 3JIEMEHTBHI.

3ananue 3. Hanumure QyHKUUIO € OPUMEHEHUEM IPOrpaMMUPOBAHUS
MathCAD, BBIYHCISIONIYI0O 3HAYEHHUE CYMMbl YJIEHOB OECKOHEYHOTO psia C
3aJlaHHOM TOYHOCTHIO €. BBIBECTM 3HauY€HHE CYMMBbl U YHCIO YJIEHOB psja,

BOIIEJIINX B CYMMY.



Cymma 4jieHOB psifa 3HaueHue X To4YHOCTH BBIYUCIIEHUI

Tt
cos|\n—
4

—4
s=1+cos +..o+——L 0.12 10

T Xx
! n!

3anganue 4. Hanumunte QyHKIUIO C OPUMEHEHHEM MOpPOrpaMMUPOBAHMS
MathCAD, BBIYUCISIONIYIO IUIONMIAJ b KPUBOJIMHEHHOW Tpamenuu OJHUM U3
METOJI0B YUCIEHHOI0 MHTErPUPOBAHHMs (METOIOM TpAIElMu) Ha uaTepBaie [a, ] ¢
maroM A It MOJIBIHTETPATBHON (DyHKITHH:

flx|=cos|x]

Bapuant S

3ananue 1. Hanmumure QyHKUUIO € OPUMEHEHUEM MPOrpaMMUPOBAHUS

MathCAD:

2 . . .
ni-+nj+5ecaui<j

n, 2. .
y(x,a,b]z i+\/1 +lecaui=j

+nj

12 ecaui>j
Vj+1

Boruncaute  3HadyeHHE (IJYHKIII/II/I A clIeaAyromux  aprymMeHTOB X

—T
3aIMCaHHBIX B BEKTOPE: —,, 71, -3;3;2;0

3amanue 2. Hamumure QYHKIUIO € OPUMEHEHHEM MPOTPAMMUPOBAHUS
MathCAD, xortopast ajis HaTypajdbHOTO 4YHcia n (n>2) TOCTPOUT KBaJIpaTHYIO
MaTpUIly pa3MepoM nXn ¥ 3alojdHUT ee oayeMeHtamu A;; (i,j=0...n—1)

PAaCCHUTBIBAIOMINMUCS CIICAYIOIIUM 06pa30M:

1.5cos|if* ecaui< j,
Ai =\ 1.8ijecui=j,
lj—2f+6ecaui>].

Taxxe HeOOXOIUMO HANTH:
— CYMMY 3JIEMEHTOB TJIaBHOU JMaroHanu;
— MHUHUMAJIbHBIA U MAaKCUMAJIbHBIA DJIEMEHTHI.

3amanue 3. Hamumure QYHKIUIO ¢ OPUMEHEHHEM MPOTPAMMUPOBAHUS

MathCAD, BBIYHCISIONIYIO 3HAaY€HHE CYMMBbI YJIEHOB OECKOHEYHOro psja C



BaﬂaHHOﬁ TOYHOCTBIO €. BBIBeCTHM 3HaueHHE CYMMBI KW 4YHCIIO YICHOB pAaa,

BOLLIE/IIIIUX B CYMMY.

CymMmMa uneHoB psga 3HaueHue X TOYHOCTH BBHIYMCIIEHUN
XZ X4 XZn
chix|= s=1+>—+"—+. . +—— 0.70 10~*
% 21 41 (2n)!

3ananue 4. Hanmumure QyHKOUIO € OPUMEHEHHEM MPOrpaMMUPOBAHUS
MathCAD, BbYMCISIONUIYIO IUJIOLIaJb KPUBOJMHEHHOM Tpamneuuu OJHUM U3
METOIOB YHUCIEHHOIO HHTErPUPOBaHUs (METOIOM Tpalleln) Ha uHTepBaie [a,B] ¢
maroM A Jisi HOJBIHTErpAIbHOU (PYHKIIUU:

flx)=sin(x|

Bapuanrt 6

3ananue 1. Hamumure QyHKIUIO ¢ OpUMEHEHHEM MPOTPaMMUPOBAHUS

MathCAD:
iVi+ j+necaui>j

ylx,t|={ i-sinlijleciui=j
e "coslijjecrui<h

Bbluucnuth  3HaueHwe (QYHKOUMM 8 CIEAYIOIIMX apryMEHTOB X
3alMCaHHbIX B BeKTope: —1, 1, m; 2; —5; 3.

3ananue 2. Hanumure QYHKOUIO € OPUMEHEHHEM MPOrpaMMUPOBAHUS
MathCAD, koTopas uisi HaTypajlbHOTO uucia n (n>2) [OCTPOUT KBAJAPATHYIO
MaTpHIly pa3MepoM nxn W 3aloJIHAT ee »djaemeHtamu A;; (i,j=0...n—1)

pacCUNTBIBAIOINIMMHUCA CIICAYIOIIHNM O6p&30M:

i+cos ecnui>j,

2iecnui=j,
\/i+ju1-laue.

Taxxe He0OXOIUMO HANTH:
— CYMMY 2JICMEHTOB TJIaBHOW JUArOHAJIH;
— MUHHUMAJIbHBINA 1 MAKCUMAJIbHBINU JIEMEHTHI.

3ananue 3. Hanmumure QyHKOUIO € OPUMEHEHHEM MPOrpaMMUPOBAHUS

MathCAD, BbIYUCHSIONIYIO 3HAYE€HHE CYMMbI YJIEHOB OECKOHEUHOIo psja C



BaﬂaHHOﬁ TOYHOCTBIO €. BBIBeCTHM 3HaueHHE CYMMBI KW 4YHCIIO YICHOB pAaa,

BOLLIE/IIIIUX B CYMMY.

CyMMa 4JIeHOB psijia 3HavyeHue X | TOYHOCTH BBIYUCIIEHHH
11 1
= =412+ 4(—1 4
& TR 10

3ananue 4. Hamumure QyHKIUIO € OpUMEHEHHEM MPOTrpaMMUPOBAHUS
MathCAD, BBIYHCISIONIYIO IUIONIAJ b KPUBOJIMHEHHOW Tpamenuu OJHUM U3
METOJIOB YMCIEHHOIO MHTEMPHUPOBAHHMs (METOIOM Tparelin) Ha narepsaie [a, ] ¢
marom A Juist MOJABIHTETPAIbHON (DYHKIIMH:

flx|=xe"sinlx|

Bapuanr 7
3ananue 1. Hamumure QyHKOUIO € OPUMEHEHHEM MPOrpaMMUPOBAHUS

MathCAD:
ylx,a)=¢

Beuuciaute  3HaueHHE (PYHKLII/II/I A1 CICAYIOIHUX  apryMEHTOB X

b

3n T
3aMMCaHHbIX B BEKTOPE: —~, 4m,5;8;5; 5

3anganue 2. Hanummre QyHKIUIO C OPUMEHEHHEM MNpOrpaMMUPOBAHUS
MathCAD, kortopas uisi HaTypaJbHOTO 4yuciaa n (n>2) [OCTPOUT KBAJAPATHYIO
MaTpHIly pa3MepoM nxn W 3aloJIHAT e¢ »djaemeHtamu A;; (i,j=0...n—1)
PACCUMTHIBAIOIIMMHUCS CIEIYIOUUM 00pa3oM:
ij—log,,(ij+3)ecaui< j
A = lecaui=j
ij+log,,(ij+5)ecaui> j
Takxe He0OX0AMMO HAUTH:
— CYMMY 3JIEMEHTOB IIABHOW JTMaroHasu;
— MUHUMAJIBHBIA U MaKCUMaJIbHBIN 2JIEMEHTHI.

3ananue 3. Hanmumure QyHKUUIO € OPUMEHEHUEM IPOrpaMMUPOBAHUS

MathCAD, BBIYHCISIONIYIO 3HAaY€HHE CYMMBbI YJI€HOB OECKOHEYHOro psja C



BaﬂaHHOﬁ TOYHOCTBIO €. BBIBeCTHM 3HaueHHE CYMMBI KW 4YHCIIO YICHOB pAaa,

BOLLIE/IIIIUX B CYMMY.

CymMma 4ieHOB psja 3nadenue X | TOYHOCTH BBIYHCIICHUIT

arctg (x| = s=¢
1 0.15 0.5-10°°

2n+1)x*"™

1 1 1 n
— . +(—1
x 3x* 5x° ( )

3ananue 4. Hanumure QyHKOUIO € OPUMEHEHUEM IPOrpaMMUPOBAHUS
MathCAD, BBIYMCISIONIYIO IUIOIIAJb KPUBOJMHEHHON Tpanmeuud OJHUM U3
METOJIOB UYMCJIIEHHOTO HMHTETPUpPOBaHUs (METOJOM NPSIMOYTOJIBHUKOB) Ha
uHTepBaie [, B] ¢ marom A j11s IOBIHTErPAITLHOM (QYHKLIUH:

X

flx)=

Bapuanrt 8

3ananue 1. Hanmumure QyHKUIUIO € OpUMEHEHHEM MPOTrpaMMUPOBAHUS
MathCAD:

bx—log,,bxecaubx<1,
Y(X,b): lecaubx=1,
bx+log,,bx ecrubx>1.

Berauciaute  3HaueHHE (I)YHKLII/II/I A CICAyHIHUX  apryMEHTOB X

n

5-0,5;3;4; 2.

3aIlIMCAaHHBIX B BEKTOPC:

3ananue 2. Hamumure QYHKIUIO € OPUMEHEHHEM MPOTPaMMUPOBAHUS
MathCAD, koTopas uisi HaTypaJlbHOTO uucia n (n>2) MOCTPOUT KBAJPATHYIO
MaTpHIly pa3sMepoM nXn ¥ 3alodHUT ee oayeMeHtamu A;; (i,j=0...n—1)
PACCUHMTHIBAIOIIMMHUCS CJIEIYIONTUM 00pa3oM:

sin|i|log,, (i+j+12)ecaui> j
A= coslili+jecaui=j
cos i’ ecaui< j

Taxxe HEOOXOUMO HAUTH:
— CYMMY 3JIEMEHTOB TJIaBHOU JMaroHalnu;

— MHUHMMAaJIbHBIA M MaKCUMAaJIbHBIN 3JI€MEHTHI.



3amanue 3. Hamumure QYHKIUIO € OPUMEHEHHEM MPOTPAMMUPOBAHUS
MathCAD, BBIYHCISIONIYIO 3HAYEHHE CYMMBbI YJICHOB OECKOHEYHOro psja C
3aJJaHHOW TOYHOCTHIO €. BBIBECTH 3HAYEHHE CYMMblI W YHUCJIO YJIEHOB psJa,

BOILLE/IIINX B CYMMY.

TouHOCTE
CyMMa usieHOB psiia
BBIYHMCJIICHUN
2 2n
_| s R
s 6 6 .\ 6 0.5-10°*
cos|=|=s=——L+—L 4 4[-1]"——
6 2! 4! (2n)!

3apanue 4. Hanumunte QyHKIUIO C OPUMEHEHHEM MOpPOrpaMMUPOBAHMS
MathCAD, BBIYUCISIONIYIO IUIONIAJ b KPUBOJIMHEHHOW Tpamenuu OJHUM U3
METOJI0B YUCIEHHOI0 MHTEMPUPOBAHHMs (METOIOM TpaIelMu) Ha uaTepBaie [a, ] ¢
maroM A It MOJIBIHTETPATBHOM (DyHKITHH:

flx)=x-arctan|x|

Bapuant 9

3ananue 1. Hanmumure QyHKOUIO € OPUMEHEHUEM MPOrpaMMUPOBAHUS

MathCAD:
X \/3 X—aecaux>da

)’(X,a): x-sin(ax)eCﬂux:a
e “cos|ax|ecaux<a

Beruucioure  3HaueHHE (bYHKHI/II/I A1 CICAYIONHUX  apryMEHTOB X

Tt
3aIMCAHHBIX B BEKTOPE: - ,1,75,2; 3; -8; 0,

3ananue 2. Hanmumure QYHKOUIO € OPUMEHEHHEM IPOrpaMMUPOBAHUS
MathCAD, koTtopast juisi HaTypalbHOTO 4Yucia n (n>2) TOCTPOUT KBAJAPATHYIO
MaTpUIly pa3sMepoM nNXn W 3alodHUT ee¢ dJeMeHTamu A, ; (i,j=0...n—1)
PACCUMTHIBAIOIIMMHUCS CJIEIYIOLUM 00pazoM:
A =i
Taxxe HeOOXOAUMO HANTH:

— CyMMY 3JIEMEHTOB I'NIABHOM JUAaroHally;

— MHUHHMMAaJIbHBIA U MaKCUMAaJIbHBIN 3JI€MEHTHI.



3amanue 3. Hamumure QYHKIUIO € OPUMEHEHHEM MPOTPAMMUPOBAHUS
MathCAD, BBIYHCISIONIYIO 3HAYEHHE CYMMBbI YJICHOB OECKOHEYHOro psja C
3aJJaHHOW TOYHOCTHIO €. BBIBECTH 3HAYEHHE CYMMblI W YHUCJIO YJIEHOB psJa,

BOILLE/IIINX B CYMMY.

CymMmMa useHoB psaa 3HaueHue X TOYHOCTB BBIYHMCIICHUN

3 5 2n+1
X

chlx)= x+2+2 4

et ——— 1.7 -
3!/ 5! +(2n+1)! 10

3ananue 4. Hanumure QyHKOUIO € OPUMEHEHHEM MPOTrpaMMUPOBaHUS
MathCAD, BBIYMCISIONIYIO IUIOIIA/b KPUBOJWMHEHHON Tpaneuud OJHUM U3
METOJIOB UYMCJIIEHHOTO MHTETPUpPOBaHUs (METOJOM HPSIMOYTOJIBHUKOB) Ha

MHTEpBaje [a, B] ¢ maroM A [yis MOALIHTErPAILHON QYHKIMU:

_ 1
f(X)—J

2
9+x

Bapuanr 10

3amanue 1. Hamumure QyHKIUIO ¢ OpUMEHEHHEM MPOTPAMMUPOBAHUS

MathCAD:

1.5cos|x*ecau x<1
1.8axecnux=1
(x—2]+6ectul<x<2
3tan|x|ecaux>2

ylx,a=

Berauciaute  3HaueHHE (bYHKLII/II/I oL CICAyIIHUX  aApTyMCHTOB X

Tt
3allMCAaHHBIX B BEKTOpE: 5, — 7, 2; 3; 4; 0.

3ananue 2. Hamumure QYHKIUIO € OpUMEHEHHEM MPOTrpaMMUPOBAHUS
MathCAD, koTtopast juisi HaTypalbHOTO 4Yucia n (n>2) MOCTPOUT KBAJAPATHYIO
MaTpUIly pa3MepoM nXn ¥ 3alodHUT ee oayeMmeHtamu A;; (i,j=0...n—1)

PacCUUTBIBAIOIIUMHUCS CIIETYIOIIUM 00pa3oM:

In(i+1+ o
\/_——'2€C/1l11<]
]+

b Vi+2+,1 ecnui=j
i+j+3

cos|i|+5-sin|j[ eciui> j



Taxxe HeOOXOAUMO HAMTH:

— CyMMY 3JIEMEHTOB I'JIaBHOM JMaroHalu;

— MHHHUMAJbHBIA 1 MaKCUMAaJIbHBINA 3JIEMCEHTHI.

3amanue 3. Hammmmre QyHKOMIO C OpPUMEHEHHEM HPOrpaMMHUPOBAHHS
MathCAD, BBIYUCHSIONIYIO 3HAYE€HHE CYMMBI YJIEHOB OECKOHEUHOIo psaa ¢
3aIaHHOM TOYHOCTHIO €. BBIBECTH 3HAY€HHWE CYMMbl M YHUCIO WICHOB psJa,

BoHICAIIMUX B CYMMY.

TouyHOCTE
Cymma 4IeHOB psija
BBIYHUCIICHUN
3 5 2n+1
L s s
| n |3 3 W (3 0.5-107"
sin| — Esz———+—+(—1) —_—
3 3 3! 51! 2n+1]!

3ananue 4. Hamummre QyHKIUIO C OpUMEHEHHEM MpPOrpaMMUPOBAHMS
MathCAD, BBIYUCISIONIYIO IUIONMIAJ b KPUBOJIMHEHHOW Tpamenuu OJHUM U3
METOJIOB YMCAEHHOIO UHTErPUPOBaHus (METOIOM Tpaleluu) Ha HHTepBaie [a, ] ¢
maroM A It MOJIBIHTETPATbHON (DyHKITHH:

flx|=e*cos (x|

Bapuanr 11

3ananue 1. Hanmumure QyHKUOUIO € OpUMEHEHHEM MPOTrpaMMUPOBAHUS

MathCAD:

2 7
X ——2e0ﬂux<1.4

X
x,al= —
y( ) ax3+7\/xeCﬂux: 1.2

ln(x+7 |x+a\)ecx1ux>1.2
Beraucnuth 3HadYeHWE (QYHKIHUM TS CIASAYIONIAX apryMEHTOB X 3allMCaHHBIX B

n

s 5, 7825504,

Bektope: -0

3ananue 2. Hanmumure QyHKOUIO € OPUMEHEHHEM MPOrpaMMUPOBAHUS

MathCAD, koTtopast [jisi HaTypaJbHOTO 4ucia n (n>2) TOCTPOUT KBaIPATHYIO



MaTpHUIly pa3sMepoM NXn W 3aloJdHUT ee¢ djJeMeHTtamu A, ; (i,j=0...n—1)

PACCUUTHIBAIOIIMMUCS CIICTYIOIIUM 00pPa30M:

S
I

Lji—

Taxxe HE0OXOIUMO HANTH:

i
e

j+3 .
ecnui<j
+cos(3+i)
ﬂealui:'
i+1 J

e'+sin|i|ecaui> j

— CyMMY 3JIEMEHTOB I'NIABHOM JUAaroHaly;

— MMHHMMAaJIbHBIA M MaKCUMAaJIbHBIN 3JI€MEHTHI.

3amanue 3. Hamumure QYHKIUIO ¢ OPUMEHEHHEM MPOTPAMMUPOBAHUS

MathCAD, BBIYHCISIONIYIO 3HAYEHHE CYMMBI YJICHOB OECKOHEYHOTO psfa C

BaﬂaHHOﬁ TOYHOCTBIO €. BBIBeCTHM 3HaueHHUE CYMMbI W 4YHMCIIO YJICHOB psaa,

BOILEIINX B CYMMY.

CymMa 41eHOB psja 3Hauenue X | TOYHOCTH BBIYMCIICHUI
2 4
X 3x _p2n—1 5, -3
s=14o =St =] ET 0.75 0.5-10

3ananue 4. Hanmumure QyHKOUIO € OPUMEHEHHEM MPOrpaMMUPOBAHUS

MathCAD, BBIYHCISIONIYIO IUIONIAJ b KPUBOJIMHEHHOW Tpamenuu OJHUM U3

MCTOJA0OB YHCJICHHOI'O HHTCIPHUPOBAHHA

uHTepBaie [a, f] ¢ marom A Ui OABIHTErPATBHOM (QYHKIMH:

3
X

flx|==—"—

T 3+x

Bapuant 12

3ananue 1. Hanmumure QyHKOUIO € OPUMEHEHUEM MPOrpaMMUPOBAHUS

MathCAD:

ylx,a,bl=

2
ax +bx+cecaux<2

2+\/x2+ lecrux=1.2

X

a+bx
ecaux>1.2

\/x2+1

(MeToIOM  MPSIMOYTOJIBHUKOB) — Ha



Beruuciaute  3HaueHHE (I)YHKLII/II/I AL CICAYIOIUX  apryMEHTOB X

LI

b 8)3; 1'

3alIMCAHHBIX B BEKTOPC: _5, 8

3ananue 2. Hanmumure QYHKOUIO € OPUMEHEHHEM MPOrpaMMUPOBAHUS
MathCAD, koTtopas uisi HaTypajlbHOTO uucia n (n>2) [OCTPOUT KBaJPaTHYIO
MaTpHUIly pa3MepoM nxn W 3anodHUT ee osnemeHtamu A;; (i,j=0...n—1)

paCCUNTBIBAIOIMIMMHUCA CIICAYIOIIUM O6p&30M:

ilogy,(j+3)+V]jlecaui>
i,j=| 2i-cos|jl+3jecaui=j
i+3—4 jeciui<j

A

Taxxe He0OXOAUMO HANTH:

— CYMMY 3JIEMEHTOB TJIaBHOU JMaroHalnu;

— MHHHUMAJBbHBIA 1 MaKCUMAaIbHBINA 3JI€MEHTHI.

3amanue 3. Hamumure QYHKIUIO ¢ OPUMEHEHHEM MPOTPAMMUPOBAHUS
MathCAD, BBIYHCISIONIYIO 3HAY€HHE CYMMBI YJICHOB OECKOHEYHOTO psfa C
3aIaHHOM TOYHOCTHIO €. BBIBECTH 3HA4Y€HUE CYMMbl M YHUCIO WICHOB psa,

BOILEIINX B CYMMY.

CymMmMa 4jeHOoB psiaa 3HaueHue X | TOYHOCTH BHIYMCIICHHI

s:gsin(2x)—%sin(3x)+...+(—1)”

3 n—1

sin (n] (.62 107

3ananue 4. Hanmumure QyHKOUIO € OPUMEHEHHEM IMPOrpaMMUPOBAHUS
MathCAD, BbYMCISIONUIYIO IUJIOUIaJb KPUBOJMHEHHOM Tpamneuuu OJHUM U3
METOIOB YHUCIEHHOIO HHTErPUPOBaHUs (METOIOM Tpalelin) Ha uHTepBaie [a,B] ¢

maroM A Jisi HOJBIHTErpaIbHOU (PYHKIIUU:

Bapuanr 13



3amanue 1. Hamumure QyHKIUIO ¢ OpUMEHEHHEM MPOTPAMMUPOBAHUS

MathCAD:

2 1
nx ——ecnux<l1.3
b

ax’+7xeciux=1.3
log,,(x+7 vx)ecaux>1.3

y(x,a):

Boruncnuth 3HaueHue (QYHKIUU IS CIACAYIOIUX apryMEHTOB X 3allMCAaHHBIX B

7T
BEKTOpE: 5, 71, 15;0,6; 6; 8.

3ananue 2. Hanumure QYHKOUIO € OPUMEHEHHEM MPOrpaMMUPOBAHUS
MathCAD, koTopas uisi HaTypajlbHOTO uucia n (n>2) [OCTPOUT KBAJPATHYIO
MaTpHUIly pa3MepoM nxn W 3amodHUT ee osnemeHTamu A;; (i,j=0...n—1)

paCCUNTBIBAIOIIMMHUCA CIICAYIOIIUM O6p&30M:

_J—1+4 i+3ecaui<j

A =1*
ieciui=j

ji+d4 i ecaui>j

Taxxe He00X0IMMO HAWTH:

— CYMMY B3JIEMEHTOB TI'JIaBHOW JTIMArOHAJIH;

— MUHUMAQJIbHBIA U MAaKCUMAJIbHBIA DJIEMEHTHI.

3amanue 3. Hamummmre QyHKIUIO C TOPUMEHEHHEM MpPOrpaMMUPOBAHHS
MathCAD, BBIYHCISIONIYIO 3HAY€HHE CYMMbI YJICHOB OCCKOHEUHOI'O psiga C

SaI[aHHOﬁ TOYHOCTBIO €. BBIBeCTHM 3HaueHHUE CYMMbBI W 4YHUCIIO YJICHOB psla,

BOIIEJIINX B CYMMY.

CymMa 4seHoB psaa 3HavueHne X | TOYHOCTH BHIUMCICHUN

cos[x)+cos[2x)+ +cos[nx) 0.3 104

s=1+
1! 2! n!

3amanue 4. Hanumwure QyHKIMIO € HOPUMEHEHHEM MPOrpaMMUPOBAHMS
MathCAD, BbIYMCISIONIYIO IUIOIIA/lb KPUBOJUHEHHON Tpameuud OJHUM U3
METO/JIOB YHCJIEHHOTO HWHTErpupoBaHusi (METOJOM MPSAMOYTOJIbHUKOB) Ha

uHTepBaie [a, B] ¢ marom A I MOABIHTErPATBHON (YHKIIUH:
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3ananue 1. Hanmumure QyHKOUMIO € OPUMEHEHHEM MPOrpaMMUPOBAHUS

MathCAD:

ylx,a,b|=

atzln(t)eCAu 1<t<?2
lecaut<1
e“ cos|bt|t>2

Boruucnuth 3HaueHue QyHKIMH 1715 CIAEAYIOMNUX apTyMEHTOB ¢ 3alIMCAHHBIX

Tt
B BEKTOpE: —5, —2,0; 2; 5; 5

3ananue 2. Hamumure QYHKIUIO € OpUMEHEHHEM MPOTpaMMUPOBAHUS

MathCAD, koTopas uisi HaTypajlbHOTO uucia n (n>2) MOCTPOUT KBaJPATHYIO

MaTpUily pa3sMepoM nxn

U 3alOJIHUT €€ DJieMeHTaMu A ;

(i,j=0...n—1)

PACCUUTHIBAIOIIMMUCS CIICTYIOIIUM 00Pa30M:

i,j

Taxxe He00X0IMMO HAWTH:

. 12+1) .
5-sin|— 1 ecaui>j
Cos i+L ecaui=j

) A

.2 .3 e .
I"+4j ecnui<j

— CYMMY BJIEMEHTOB I'JIABHOW JIMArOHAJIH;

— MUHUMAQJIbHBIA U MAaKCUMAJIbHBIA DJIEMEHTHI.

3ananue 3. Hamumure QYHKIUIO ¢ OpUMEHEHHEM MPOTPaMMUPOBAHUS

MathCAD, BBIYHCISIONIYIO 3HAaY€HHE CYMMBbI YJI€HOB OECKOHEYHOro psja C

SaI[aHHOﬁ TOYHOCTBIO €. BBIBeCTHM 3HaueHHUE CYMMbBI W 4YHUCIIO YJICHOB pslaa,

BOIIEJIINX B CYMMY.

CyMMa YICHOB psaa

3HayeHue X To4uHOCTH BEIYUCIEHUN

3 5
X X

3 15

2n+1
n X

S
4n —1

0.3 107°

3ananue 4. Hamumure QyHKIUIO € OPUMEHEHHEM MPOTPaMMUPOBAHUS

MathCAD, BBIYHCISIONIYIO IUIONMIAJ b KPUBOJIMHEHHOW Tpameluu OJHUM U3



METOJI0B YUCIEHHOIO MHTEMPUPOBAHHMs (METOIOM Tparelin) Ha uarepsaie [a, ] ¢
mrarom A Juist MOJBIHTETPAIbHON (DYHKIIUH:

flx|=x"sin(2x|

Bapuanr 15

3ananue 1. Hanmumure QyHKOUIO € OPUMEHEHUEM MPOrpaMMUPOBAHUS

MathCAD:

5-bcos| x| ecnux €5,
ylx,a,b|={13-x+al5 eciu—5<x<3,
e"+b25 uHaue.

Boruncnuts  3HauyeHHE (IJYHKIII/II/I A cleayromux  aprymeHTOB X

3aMMCcaHHBIX B BeKTOpe: -30; 5; ¥12; sin(n|; In(25]; log,(5); cos 72T

3amanue 2. Hamumure QYHKIUIO € OPUMEHEHHEM MPOTPaMMUPOBAHUS
MathCAD, koTopas uisi HaTypalbHOTO uucia n (n>2) MOCTPOUT KBaJPATHYIO
MaTpHIly pa3MepoM nXn ¥ 3alodHUT ee oayeMeHtamu A;; (i,j=0...n—1)

PACCUHMTHIBAIOIIMMHUCS CJIETYIONTUM 00pazoM:

V5i%+6sin|j+ lecaui<j
A = 5i+jeciui=j
\/5j2+6cos(i)+1e0ﬂui>j

Taxxe He0OXOIUMO HAUTH:

— CYMMY 3JIEMEHTOB IJIaBHOW JTMaroHasu;

— MUHUMAJIbHBIA 1 MAKCUMAIIbHBIA 3JIEMEHTHI.

3ananue 3. Hamumure QyHKOUIO € OPUMEHEHHEM MPOrpaMMUPOBAHUS
MathCAD, BBIYHCISIONIYIO 3HAY€HHE CYMMBI YJICHOB OECKOHEYHOTO psfa C
3aJIaHHOM TOYHOCTHIO €. BBIBECTHM 3HauYeHHE CYMMBbl U YHCIO YJIEHOB psja,

BOILEIINX B CYMMY.

TouHOCTB
CyMMa 4jIeHOB psjia 3HayeHue x
BEIYHCIICHUHN
xcos (=) x2cos(2%) x”cos(n%) 0.5 »
s= + ..+ . 10
1 2 n




3ananue 4. Hamumure QYHKIUIO € OPUMEHEHHEM TMPOTPAMMUPOBAHUS
MathCAD, BBIYHCISIONIYIO IUIONIA/lb KPUBOJWHEHHON Tpamenuu OJIHUM U3
METOJI0B YUCIEHHOI0 MHTEMPUPOBAHHMs (METOIOM Tpalelru) Ha uaTepsaie [a, ] ¢

maroM A st TOJBIHTETPATbHOU (DYHKITHH:

flx)=—-=

T x+3x42
Conep:xxanme oTuera

1)  Twurynbssiii nuct ([Ipumep B npusioxeHuu A).
2)  llenb paboThI.

3)  3apanus u ux pemenus B cpeae MathCAD.

4)  BsiBoabL

KoHTpoJibHBIE BOIIPOCHI

1)  Tlosicaure kak padotarot orneparopsl if u otherwise B MathCAD?

2)  TloscHuTe B KaKuX CiIy4asx IeJ1eco00pa3Ho MpUMEHSTh Ik while, a
B Kakux for?

3)  IlosicHute s yero Hy»eH onepatop break?

4) [Tosicaute mms yero HyxHa kHomka Add Line Ha mnanenu

Programming Toolbar?
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[Ipunoxenue A

(DopMa TUTYJIBHOI'O JIUCT OTUCTA I10 IIPAKTHUYCCKOMY 3aHATHUIO

MHUHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30BAHUA
POCCHUVICKOM ®EJEPAIIUA
®enepanbHOe roCy1apCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOe YUpeKIeHne
BbICILIET0 00pa30BaHus
«CEBEPO-KABKA3CKHWI ®EJNEPAJIBHBII YHUBEPCUTET»
HeBuHHOMBICCKHUIT TeXHOJIOTHYecKU HHCTUTYT (puiman) CKOY
ba3oBas kajgenpa PernoHaJbHOr0 HHAYCTPHAIBLHOIO NTAPKA

ITpakTueckoe 3ansaTue Nel
«Ilonmy4yeHne HaBBIKOB pabOTHI 10 MPUMEHEHHUIO MPOCTEHIINX (PYHKIMIA MTPOrPaMMHOTO
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