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Ne Ne TeMaTuKa NPAKTUYECKUX 3aHATHI Tpyno-
pasnesa
n/n €MKOCTh
AUCUUILIH
HEI (uac.)

1 1 OcHoBbl pabotel B Mathcad. [leiictBus Hax matpunamu. BerumcieHue 6
ompenenuteneii. CrnocoObl HaxOXKICHHS OOpaTHOH MaTpuibl. MeTonsl
BBIYUCIICHUS PAHIa MaTPHILIBI

2 2 HccnenoBanve M pelieHUME CHUCTEM JIMHEWHBIX ypaBHEHHMH. Meton 6
Kpamepa, matpuunslii metoa, Mmeron ['aycca

3 3 BexTopsl u nmHeliHBIe omepanmmyd HaA HUMUA. KoopawHaTel BeKkTOopa B 6
3agaHHOM Oasuce. Cro)keHHe BEKTOPOB M YMHOKEHHE BEKTOpA Ha YHCIIO B
KoopauHatax. [Ipu3HaKy KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB B
koopauHatax. Cucremsl koopauHaT. CKansapHOe, BEKTOPHOE U CMEILaHHOE
MPOMU3BEICHHS BEKTOPOB

4 4 YpaBHEHUs TPAMOI Ha TUIOCKOCTH. DIUIHUIIC, €r0 YpaBHEHUS W CBOWCTBA. 6
l'unepboina, ee ypaBHeHue U cBoiicTBa. [lapabona. YpaBHeHue napadosibl U
OCHOBHBIE CBOMCTBA

5 5 VpaBHeHUsT OPAMOM B NPOCTPAHCTBE.  YPAaBHEHHS  IUIOCKOCTH. 4
[loBepxHOCTH  BTOPOrO  MOPSAAKA:  SIUIMIICOMI,  OJHOIIOJOCTHBIH
rUnepOoIoua, IBYNOJOCTHBI THIIEPOOJIONA, SIUIMNTHYECKUI KOHYC,
LWIMHIPUYECKHE MOBEPXHOCTH, IUTMIITHYECKUH  mapabosionn,
rUnepOooIMYecKid mapadbonona

6 6 Kommnekchble uncia, ux n300pakeHue Ha IIOCKOCTH. Anredpanyeckasi, 4
TPUTOHOMETpUYEcKasi GOPMBI 3aIIMCH KOMIUIEKCHOTO yncia. Onepanuu
Ha/l KOMIJIEKCHBIMU YU CJIAMH

7 7 BekropHble mpoctpancTBa. JluHelHass 3aBUCMMOCTh M HE3aBHCHUMOCTD 4

cucrteMbl BeKTOpoB. Haxoskaenue Oas3uca M pa3sMEPHOCTH BEKTOPHOI'O
npoctpaHcTBa. JluHelHble MpeoOpa3oBaHMs BEKTOPHBIX HPOCTPAHCTB.
Haxoxxnenue CcOOCTBEHHBIX BEKTOPOB W COOCTBEHHBIX 3HAYEHUH
JTHeHHoro npeodpa3oBanus. KBagpatuunsie Gpopmel

IIpakTHyeckoe 3ansaTHe Nel

Cnoco0bl HaXO0KIACHUA OﬁpaTHOﬁ MaTpuibl. MeToabl BLIYUCIEHUSA paHra MaTpuibl

OcHoBbl padorsl B Mathcad. [leiictBuss nHagx maTpunamu. BulumcieHue omnpenenuTeseid.

3amanue 1. — myunte uHPopMammio 1o pabore B Maremarmdeckoir cpene MathCad,

IIPUBEICHHYIO HIKE.

MathCAD

ABJIACTCA  MATCMATHYCCKUM  PCAAKTOPOM, IMO3BOJAIOMIMM  IIPOBOAWUTH

pa3sHoOOpa3Hble MaTEMaTHYECKUE M HAY4YHbIE pAacuyeThl, HAUWHAS OT JIEMEHTapHONW apu(PMETUKU




U 3aKaH4uBass CJIOXHBIMM apu(MeTHdecKuMHU BbluMcIeHUsAMHU. [lonp3oBaTens mnoisyyaer
BO3MOXKHOCTH IPOCTO M HATJISAHO B MPHUBBIYHOM U1 MareMaTnka (popMe BBOJUTH C TIOMOIIBIO
penakropa GopMysl MaTeMaTHYECKUE BBIPAKCHHS U TYT XK€ MOJIy4aTh pe3yJIbTar.

B 4uici10 BRITOTHAEMEIX J€HCTBUNA BXOIUT:

® BBO/I MAaTEMaTUYECKUX BBIPAKECHUM,

® [IPOBE/ICHUE PA3JIMYHBIX PACUECTOB,

® 110/ITOTOBKA TPa(MKOB Pa3IMYHBIX PE3yIbTATOB BEIYUCICHHM,

® BBOJI JAHHBIX M3 BHEIIHETO (haiina,

® BBOJI JAHHBIX BO BHEITHUH (i,

¢ o(hopmIiIeHUsT BEO-CTpaHMUII,

® [IPEIOCTABIICHUE JOCTYIA K CIPABOYHOMY MaTepHaly 10 MaTeMaTHKeE.
Kparkoe onucanue 3jieMeHTOB HHTEepdeiica

MathCAD umeer cranmapTabiii natepgeiic Windows.

¢ CTpoKa MEHIO.

e CTpoKa HHCTPYMEHTOB.

o Ctpoka (hopMaTHpOBAHUS.

e Pabouast 001acTs.

e CTpoKa COCTOSIHHUS.

e BeruibiBaromiee WiIM KOHTEKCTHOE MEHIO (HaKMMaeTcs IpaBas KHOINKAa MBIIIN),
coJiepKaHue 3aBUCUT OT MECTa BbI30Ba.

e [Tanens nHCTpYyMEHTOB MaTeMaTHKa U JOCTYITHBIE U3 HEE HHCTPYMEHTBI.

Cpenu 0coObIX 3JIEMEHTOB HHTepdeiica clieayeT OTMETHThb IaHeldb WHCTPYMEHTOB
MaremaTuka (puc.l). OTa mnaHenb CIyXUT [UId JOCTyNa K TIaHENsIM WHCTPYMEHTOB,
00eCTIeYNBAIOIINX BCTABKY MAaTEeMaTHIECKUX BBIYMCICHUIA WM CUMBOJIOB. [Ipn HeoOXoauMocTn
NIaHEeIM MHCTPYMEHTOB MOYKHO ycTaHOBUTH: View — Toolbars — v Resources.
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Puc. 1. [Tanens nacTpymMmeHTOB MaTeMaTHKA U JOCTYIIHBIE U3 HEE HHCTPYMEHTBI



e [Tanens Calculator ciy>xut 11t BCTaBKM OCHOBHBIX MaTeMaTHUECKHX OTEPALUil.

o [Tanens Graph ciyxuT 1715 BCTaBKK rpaduKa B JOKYMEHT.

e [Tanens Matrix ciayxuT /Ui BCTABKM MAaTPHIBI, JUIsI PabOThl C MaTpUIlAMH U
MaTPUYHBIMU OTIEPALIUSIMHU.

e [Tanens Evaluation npezacrasiisier oneparopbl BEIYUCICHHS.

e [Tanens Calculus npencrasisier omepatopbl UHTErpupoBaHus, TU(QEepeHIPOBAHMS,
CYMMHPOBAHUSI, ..

e [Tanenr Boolean mpezcraBiser OyseBbl ONEpaTOpbl M MpeIHAa3HAYeHA IS BCTaBKU
JIOTUYECKHUX W OYyJIEBBIX OTEpaliuii.

e [Tanens Programming ciysxut aiist mporpammupoanus cpeacrsamu MathCad .

o [Tanens Greek npencraBisier rpedeckue CHMBOJIBI.

e [Tanens Symbolic cinyuT st BCTaBKH CHMBOJIBHBIX OIIEPATOPOB.

BBoja cumBoJI0B

bonpuryto 4dacte OkHa 3aHuUMaeT pabodass 00yacTh, B KOTOPYIHO MOXHO BBOIMTH
MaTeMaTHYECKUE BBIPAKEHHS, TEKCTOBBIC TOJS M DIIEMEHTHI IMPOrpaMMHpOBaHUsA. YUTOOBI
OTMETUTh MECTO, Ky/ia BHOCUTH (hOpMyIy (MJIM TEKCT) UMEETCS Kypcop BBOJA + («IIEIKHYTB)
yKa3aTeleM MBIIIH B Hy/KHOM MECTe JTH6O0 epeIBUHYTh €ro KIABHIIAMH KIABHATYPHI <— T —> v.
[To mepe BBOJa Ha MecTe Kypcopa MOSIBISIETCS BepTHUKaJIbHAas UM TOPU3OHTAIbHAs JIMHUS BBOJA
CHUHETO IIBeTa, OTMEYalolllee MECTO PEeNaKTUPOBAHMs B JaHHBI MOMeHT. CUMBOIBI, LUQPHI,
dopMynbl ... BBOASAT C KIaBUATypbl, HO JydYllle BBOAMTH C MaHedu. PenakrupoBaHue
MIPOU3BOUTCS MOJA00HO peakTupoBanuio hopmyi, coznanaeix B WORD pemakTopom dopmyi,
OJIHAKO €CTh PA3IUyMsl, & UMEHHO, PEAAKTUPOBAHUE 3aBUCHUT OT TOrO, KaK OYyJeT BBLIEIATHCA
3aIMKch, CIeBa HaIlpaBO WU HA00OPOT.

Oco0eHHOCTH HEKOTOPBIX 0MePaTOPOB H CHMBOJIOB

eBBoas 3HaK = (paBEHCTBO) JUIsl BBIYMCIEHUS MaTEMAaTUYECKUX BBIPAXKEHUH, MBI
(akTHUECKH MPHUMEHsEM ONepaTop BBIYMCICHMS WM YHCICHHOTO BbIBOJA. Ero Takke MOXXHO
BBECTH, BbI3bIBAasi HHCTPYMEHT = ¢ maHean uHcTpyMeHToB Evaluation. [leiicTBrst mpoucxomsT ¢
YKCJIaMU WJIN YUCIOBBIMU BBIPAKEHUSIMHU.

e Oneparop MpUCBauBaHUS = (ABOETOYME U DPABEHCTBO) NPUMEHSAETCA Ul 3aJaHUS
UMEHU NEPEMEHHBIM.

e Hapsiny ¢ umcnennsiM BhiBooM MathCad wumeercss BO3MOXHOCTh CHMBOJBHOTO HIIH
AQHAINTUYECKOTO BBIUMCIICHHWS 3HAYEHHs BBIpAXKEHHA. J[Is1 CHUMBOJIBHOTO  BBIYMCICHHS
MIPUMEHSETCS OTepalusi CHMBOJIBLHOTO BBIBO/IA — (CTPEIIKA).

¢ 3HaK = (paBEHCTBO, KaK MOCJIE HAMMCAHUS )KUPHBIM HIPU(PTOM) MOKHO HAWTH Ha MaHEIH
Boolean (nnmn Haxkumast cpasy JBe KJIABUILIYU Ha Ki1aBuatrype Ctrl u =). DTOT CHMBOJI UCTIONB3YIOT
JUTSL 3aIIACH YpaBHEHHs, Hanpumep, X- +2-Y—5-2=7.

K momycTumMbIM CHMBOJIaM OTHOCSTCS: OOJBIIME W MaJIeHbKHE OYKBBI; rcyia oT 0 10 9, oo’
, Tpeueckue OyKBbI, CAMBOJ MOJYEPKUBAHUS _ , CUMBOI % , HWKHMNA uHAEKC. M He Moxer
HAUMHATBCA C LHUQPbI, CUMBOJA MOJYEPKUBAHMS, IITpUXa WM IpoueHTa. CUMBOJ o© MOXKET
OBITH TOJILKO NIEPBBIM B UMEHU. Bce OyKBbI IMEHM JTOJKHBI UMETh OJIMH CTHIIb U mpudTt. MMena
HE MOT'YT COBIMAaJIaTh C MMEHaMU BCTPOEHHBIX (DYHKIMI, KOHCTAHT U Pa3MEPHOCTEM.

MaccuBbI: BEKTOPbI, MATPHLIBI M PAHKHPOBAHHbIE NIEPeMEHHbIe

B MathCad Beinenstorces 2 Tuna MaccuBoB (puc. 2):



@ BCKTOPLI (I/IJ'II/I OIHOMCPHBIC MaCCI/IBBI), ABYMCPHBIC MaTpUllbl U MHOT'OMCPHBIC MAaCCHUBBI
(TeH30pHI);

® PAH)KUPOBAHHBIC TIEPEMEHHBIE (BEKTOPHI, SJIEMEHTHI KOTOPBIX OMpeAeNiCHHBIM 00pa3oM
3aBUCAT OT X UHJIEKCA).

CymiecTByeT HECKOJIBKO CIOCOOOB co3laHus MaccuBOoB. OnuH U3 Hambosiee MPOCTHIX

Croco0OB: BBECTH MMl MacCHBa (HANpUMEp, @) U 3HAK MpPUCBaWBaHUA ( =), 3aTEM Ha TaHEIH
UHCTpyMeHTOB Matrix BeiOpaTh mnepBbiii mHCTpyMeHT (Insert Matrix), yka3atb KOJUYECTBO
CTPOK U CTOJIOIIOB, MTOATBEPAUTH CBOM BBHIOOD (T.¢. HaxkaTh OK), BBECTH BCE 2JIEMEHTHI MacCHBa

BPYYHYIO.
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Puc. 2. Tlpumep BBOZa MaccuBa M MPOBENICHHE ONEPAMil ¢ HUM: d — BBI30B HHCTPYMEHTA
Matrix; 6 — cosganue mabaoHA MAaTpPHUIBI, 6 — OTOOpakeHHe Ia0IOHa MATPHII, 2 —
IPEJICTAaBICHHE MATPHUIIbI; 0 — OTOOpaKEHUE MIAOJIOHOB I IPOBEACHHS HEKOTOPBIX OINEparuii
C MaTpuIei; e — 0TOOpaKeHUE Pe3yIbTaTOB BHIMOIHEHHBIX OMEpaIluii C MaTpHUIIeH

K MarpugaMm, CoACpXKallUuM TOJIBKO YHCJIOBBIC 3HAYCHUSA, MOKHO IPUMCHATH Pa3JIMYHBIC
anre6pa1/1qec1<ne HeﬁCTBI/IH CJIOKCHUEC, BBIYUTAHUC, YMHOXKCHHUC.

PamxupoBaHHBIE TTEpeMEHHBIE SBISIOTCS PAa3HOBHIHOCTSMH BEKTOPOB W IMPEIHA3HAYCHBI
JUIsT LMKIOB WMJIM WTEpAlMOHHBIX BbluucieHuid (puc. 3, 4). Hampumep, nns coznanus
parXupoBaHHOH nepeMeHHoi C anemenTamu 0 1 2 3 4 5 Heo0X0AMMO BBECTH UMsI IEPEMEHHOM
(Hampumep, ), oOmepaTop TMpHCBaWBaHMs, BBIOpaTh Ha naHenuw Matrix HHCTpyMeHT
paHXKHMpOBaHHAS IepeMeHHas (M..N), B pesymsrate 6ymem umers cuenyiomee: 1= | .. |} B
nepsoe mecto 3anonuerns ( ] ) BBecTw uncno (wm nBa wmcma wepes samsTyio, Tem cambiM
yKa)KeM IIar U3MEHEHHsI MOCIEAYIOINX YHCel), BO BTOPOE MECTO 3aIIOHEHHS CIIEITyeT BBECTH
3Ha4YeHHe NMPaBOM rPaHULIbl paHXMUPOBAaHHON NIepeMeHHoM (puc. 3).
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Puc. 3. [Ipumep BBOJa paHXUPOBAHHOW MEpPEeMEHHON C ImaroM l: @ — BBI30B I1a0JIOHA
PaHKUPOBAHHAsI IepeMeHHAas ; 6 — oToOpa)keHue 1abI0Ha PAHKMPOBAHHAS NepeMeHHAas ; 6
— BBOJ| BEJIMYUH JUId CO3[aHUSl PAH)KMPOBAHHOH MepeMeHHOW; & — oToOpa)keHue pesyibTaTa
CO3J1aHUs PAaHXKUPOBAHHON NTEPEMEHHOMN
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Puc. 4. Ilpumep paHXKMpOBaHHON MTEPEMEHHOM C IIarOM OTIMYHBIM OT 1

CymectByeT 2 THIIAa OTOOpaKEHUSI MAaCCUBOB: B (hopMe MaTpHIlbI (CM puc. 2 e) u B popme

6).

TaOIMIBI (CM pHC. 5
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Puc. 5. Ilpumep otoOpaxkeHus MaTpuIlbl B opMe TaOIUIIBI: @ — BBI30B I1a0JI0OHAa MaTPHIIBI,

6 — oTOOpakeHue MaTpHULbl B (hopMe TaOIUIIBI

DOYyHKIUH

B MathCad ¢opmanbHo (GYHKIMH MOXHO pas3ieiuTh HA 2 TPYIIbL BCTPOCHHBIC H
3aJjaHHbIC MOJIb30oBaTeNeM. MIMeHa (GYHKIMI MOXHO BBOIUTH C KJIaBHATYpPhl WK BBI3BIBATH C
nanenu uHCTpyMeHTOB (f(X)), HexoTrophie MokHO BBectu ¢ manenu Calculator. dynkium
3aMMCBIBAIOTCS B OOBIYHOM /U1 MaTeMaTHka Gopme. Hammpumep,



g(x.y):=x+2y
g(1,1)=3
f(x):=cos(x)
2:=5
h(x):=x+z
h(1)=6
CHMBOJIbHBIE BBIYHC/TCHHST

Nmeercs BO3MOXKHOCTh CUMBOJIBHOTO MJIM QHAJTUTHYECKOTO BBHIYMCIICHUS BhIpakeHus. J{ms
CHMBOJIbHBIX BBIPOKEHHM MMEETCA Psiji CIeUHATbHBIX cpeAcTB. OJIHO U3 HUX — 3TO OIepaTop
CUMBOJIBHOTO BbIBOjIa — (cTpenka) (puc. 6). PesynapTar momyuaeTcsl mociie aHaIHUTHYECKOTO

Hp606paSOBaHI/I$I. I/ICHOHB?»YSI CHMBOJI — MOXHO YIIPOIIAaTh PE3YyJIbTaThI.

O-=zEHd &@&V

Mormal | Arial
Styl
= 2] <2 %
2+3 =5
)

2
v—=x +5x

Puc. 6. Ilpumep ucnonb3oBaHMs CHMBOJIA BBIBO/IA

BEITIOTHATE CHMBOJIBHBIC TTPEOOPa30BaHUS MOXKHO TPH TMOMOIIM MEHI0. B gacTHOCTH,
Expand packiagpiBacT Ha TPUTOHOMETPHUYECKHE MHOKUTENH (pHC. 7).

Paccmotpum mponenypy auddepeHunpoBaHus ¥ MHTETPUPOBAHMS C HCIIOJIb30BAaHHEM
UHCTPYMEHTOB, pacrnojoxeHHbix Ha maHean Calculus u cumBonbHOrO BhIuMCIEHHs (puc. 8).

Bribepem na manenu Calculus nacTpymeHT uHTerpan (J. ), B pe3yJIbTaTe MOSBHUTCS A0I0H J

B d . 5 nepsoe Mecto 3anmonnenue 3anucars BeipaxkeHHe, KOTOPOE HYXKHO IPOMHTEIPHPOBATH,
BO BTOpOE — IMEPEMEHHYI0, M0 KOTOpOi Beiercs MHTerpupoBanue. s nuddepeHuupoBaHus

d
UCTIONB3YyeTCst HHCTpyMeHT manesan Calculus «d— ».
X
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Puc. 8. IIpumep pabotsl ¢ uacTpymMenTamu nanenu Calculus: a — BbI30B 11a0JI0HOB, 6 —
BBOJ] BBIP@KEHUI B MeCTa 3all0JIHEHUI 1Ia0JOHOB U MOJY4YEHHUS PE3YJbTAaTOB, 8 — IOJIyYEHUE
pe3yabTara ¢ MpeIBapUTEIbHBIM 3aJaHHeM (QyHKIIUN

Pemenue ypaBuenuii B MathCAD

MHorue ypaBHEHUS U CUCTEMBI U3 HUX HE HMEIOT aHAJIUTHUECKOTO pemeHus. OQHaKo OHU
MOTYT peIaThCsl YHUCICHHBIMH METOJaMH C 3aJJaHHOM MMOTpeIIHOCThIO (HE Oosee 3HaueHus,
3aJjaHHOTO cucTeMHoU mepemeHHoi TOL). s mpocteix ypaBHeHui Buna f(X) =0 pemenue
HaxoJaUTCA ¢ nomoIbio GyHKuu: root(Boipaxenne Ums nepemennoii). yHkius peaausyer
BBIUMCJICHHUS] WTEPAllMOHHBIM METOJIOM, IIPUYEM MOKHO 33/JaTh HadyaJbHOE 3HaueHUe
HEpEeMEHOM, 3TO TOJIE3HO, €CIM BO3MOKHBI HECKOJBKO pEIIeHUMI M Torja BBIOOD pelieHus
ofpeniensercss BHIOOPOM HadajabHOIO 3HaueHHs nepemeHol. Ha pucynke 9 mpusesneH npumep
npuMeHeHHs QYHKIUU OO0t 171 BBIYMCICHHUS KOPHS ypaBHEHUS.
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ER = root (f(x),x)

RR =-1.174

Puc. 9. Ilpumep penienust ypaBHEHUS ¢ UCIIOIB30BaHUEM (PYHKIIHH 0Ot

[Mpumensis GyHkIMO rOOt HAJO MOMHHTH, YTO KOPEHb (DYHKIIMH — 3TO HE TO 3HAUCHHE
apryMeHTa, MPU KOTOPOM BBIPAKCHHE PAaBHO HYJIO, a TO 3HAYCHHE apTyMEHTa, IPH KOTOPOM
3HAYCHUE BBIPAKEHUSI HE MPEBBINIACT 3HAYCHHUs cucTeMHoi nepemeHor TOL. UtoOwr yHKIMs
cpaboTall mpaBWIbHO, HEOOX0UMO nepemeHHoi TOL mprCcBOUTh HOBOE 3HAYCHUE, HATIPUMED
10, 3aMeHHB UM MpeAONPECIICHHOE 3HAUCHHE (10'3).

Jlns moumcka KkopHe#d momuHoma ctermeHn N MathCAD  comepkutr  QyHKIHIO:
polyroots(V). Ona Bo3BpaiaeT BEKTOp KOpHEH MHOrowieHa (IOJMHOMA) CTemeHu N,
KO3 (UIIMEHTHl KOTOPOTO HAXOASTCS B BeKTope V, MMeromuM IuHy, paBHyro N+1. Bekrop
K02 (UIIMEHTOB 3aMoIHIeTCsS B 00paTHOM nopsiake. Brirodast Bce k03 QHUIIMEHTH MHOTOYJICHA,
JIa’Ke €CII OHH PaBHBI HYITIO.

[Ipy pemeHMM CHUCTEM HEIMHEHHBIX YpPaBHEHUH  HUCIOJB3YETCS  CIELMAIBHBIN
BBIYMCITUTENIBHBIA OJOK, OTKPBIBAGMbIil CITyKeOHbIM ciioBoM GIVEN M MMEIOMIUI CIIeTYOIIY0

CTPYKTYpY:
Given
ypaBHEHUS
OrpaHUYHMTENbHBIC YCIOBHS
BeIpakeHue ¢ GpyHkipei find wim miner.

Mexny dynxuusamu find 1 miner cymecTtByet npuHimnuansHoe paznmuune. Oynkus find
UCIIOJIb3YETCS, KOT/Ja PEIICHUE PEeaTbHO CYIIECTBYET (XOTS M HE SIBJSICTCS aHAJIUTHYECKHM), a
GyHKIMS MINer meiTaeTcs HAWTH MaKCUMalbHO MPHONMKEHHE NaKe K HECYIIeCTBYIOIIEMY
PEILICHHIO ITyTeM MHHUMHU3AIMU CPEIHEKBAIPATHIECKOM MOTPEIIHOCTH PEILICHUSL.



PaccmoTpum mpumMep pelieHus: CUCTEMbl HETUHEHHBIX YpaBHEHHUM ¢ MOMOIIBIO (YHKIIMH

find.
2 2
y
a
y—x>=-1

[lepBoe pemienue Haiinem, mpunsB orpanndenue X<O (puc. 10 a), Bropoe, npunsB x>0
(puc. 10 6). Cnenyer OTMETUTH, YTO AJIS PELICHUS CUCTEMbl YpPaBHEHUH yKa3ald HadaJlbHbIE
3HavyeHusa X u Y (T.e. X:=-1 y:=1)

M]File Edit View Insert Format Tools Symbolics W

-2 &E& Y e

— — OD-2d &4V
lormal el Arial ™ 12 _— —
——— g ——— Marmal | Arial (VI
d| A ] »= | [$<F 20 «f My Site — =

|| == 12 <E |20 @ My S

Given Given
2 2 2 2
X ¥ 2 2
—j+ j:lx-::U x—+L=lx>U
a- b a? b?
2
v—x = -1 j_.'—x2=—1
v = find (x,) v = find (x,7)
(-1678 =< > =22 (1678 =< > < 2
v L 1.816 ® oo LI.SIG oV
+
a 4]

Puc. 10. [Ipumep pemeHns cucTeMbl HETMHENHBIX YPAaBHEHUN: d — IIEPBAsl 4aCTh PEILICHUS
npu ycnoBuu X>0; 6 — BTOpast 4yacTh perieHus npu ycnoBuu X<0.

Z[J'ISI BBIYUCIICHUSA NIPCACIIOB (I)YHKI_[I/Iﬁ 1 YHMCJIOBBIX IIOCIIE€A0BATEIbHOCTEN MMpeaAHa3HAYCHBI
TPU KHOIIKW B IMAHCIIN Calculus manens MmaTeMaTHYECKHUX HHCTPYMCHTOB:

lim

poodl lim

- Oomneparop BBIYUCIICHUSA MMPCACia (I)yHKI_[I/II/I B TOYKEC HJIHU Ha 6eCKOHeqHOCTI/I; el |
Tim
wat - onepaTopul BEIYUCICHUA OAHOCTOPOHHUX MPEACTIOB COOTBETCBCHHO CIIpaBa U CJICBA.

I[J'IH BBIYUCIICHUSA IPCJCiIa HYKHO!:

® [IEJIKHYTh MO CBOOOJHOMY MECTy B paboueM JOKYMEHTE, 3aTeéM MIEIKHYTh IO
HY)KHOU KHOTIKE, BBECTH C KJIaBHATYpPhl B MOMEUYEHHBIX MO3ZUIMIX UMS WIH BBIPAKEHUE
JOTIpeAeTbHON (PYHKIIMU U TIPeJeIbHON TOUKY;

® BBIJICTIUTh BCE BBIPAKEHHME M IICIKHYTH MO cTpoke Symbolically B myHkTe

. | ez
Evaluate mento Symbolics (M1u IIETKHYTh MO KHOIKE B IIaHEJM CUMBOJIBHBIX
onepauuii Symbolic).



Ipumep 1. Boiuncnenue npeaesion

i A BbIYHCTIEHHA NPEAENa WENKHUTE No
: i+ + -.ﬁ An PR L .
lim == ¥% 41 COOTBETCTEYIWER nosuumuK & nadenu Calculus;
X = o Wr+1 B NOMEYEHHBIX NOSULWAX BESOIUTE BbipaMeHue
AONPEgensHON MYHKLMK W NPEdEnsHOR TOYKK;
BLIGENHTE BCE BhIPEXEHHE W WENKHUTE NO
= kHonke Symbolic Evalution & naHenn cHMBONLHLIX
¥ S onepaynil Symbolic; WENKHUTE BHE BbigenaA0wWen
+
M pamen
Ans Halopa CTENEHM W 3HAKA KESAPATHOMD KOPHA,
1 HY#HO WENKHYTE N0 COOTBETCTBYIWEN KHoNke
. x naxenn Calculator.
lim, [ =0
x—=0

2. lna onpeneneHust (pyHKIUM OJHOM INEpeMEHHON HY)XKHO BBECTU C KJIABHATYphbl UM
(GyHKLMU C apryMEeHTOM B KpYIJbIX CKOOKax, 3HAaK IpHcBaMBaHus (A7 BBOJA 3HaKa
IPUCBAaUBaHMs HYXHO HaXaTb Ha KJIaBuarype KoMmOuHauuio kKiaBum <Shift>+<> wm
HIENTKHYTh 10 KHONKe<:=> maHenu Evaluation) u cpaBa OT HEero - BbIpayK€HUE Jis BIYUCIECHUS

(GyHKIHIH.

B 3anucu BelpakeHus A1 (QYHKIMHM MOXKHO MCIIOJIB30BaTh 3HAKHM (MMEHA) 3JIEMEHTAPHBIX
(GyHKIMHI, BBOJS MX C KJIABUATyphl WM BCTaBIsAsA B pabounil JOKYMEHT (DyHKIHIO, BEIOpaHHYIO
u3 cnucka B myHkre Function meHro Insert.

BripaxkeHue MOXXHO BBOJAWTH C TOMOIIBI0O KHOMOK TaHenn WHCTpymeHToB Calculator
Toolbar.

BcTaButh B BhIpakeHHE OYKBY Ipedeckoro anagaBuUTa MOXHO ¢ nomolnsio naHenn Greek
Symbol Toolbar.

Jis BeIUMCIEHUs 3HaueHHs (YHKIMM B TOYKE HYXHO BBECTH B pabouuii JOKYMEHT C
KJIaBHATyphl UM (PYHKIUH, yKa3aThb B CKOOKax 3Hau€HHE apryMeHTa, BBIIEIUTH BBIpaKEHHE,
BBECTH 3HAaK paBEHCTBA (C IOMOIIBIO COOTBETCTBYMOIIEeH KHOnkW mnaHenu Evaluation) u
HICJIKHYTH 10 CBOOOTHOMY MECTY B paboueM JJOKyMEHTE.

IIpumep 2. Onpenenenue GyHKMKU. Beruucnenue 3HaueHU GYHKIUU B TOUKAX



Onpefenedne dyHKuAA. Beluncnedne aHadeHuil yHELMA B TOUKaX

Onpepenim hyHKUA0

Yrolbl HaGpaTe FHAK NPCEANBAHNA, HYHHO WENKHYTE
no KHonke<:=> nadenu Evaluation.

2
@ (x - 2.6)
g = mEX T2 L os(21)
L YToOu HAOpATE YMCNO Pi, HYHHO WENKHYTE No
COOTBETCTEYHIWEN KHONKE naHeny Greek.
[na Haliopa CTENEHW, HYHHD WENKHYTE NO
COOTBETCTEYRWER KHOoNKe naveny Calculator.
Breluncnum aHauernA dyHkumn f{x) B Toukax x=1 1 x=-1.46
fi(l) = -0352
[OnA NpocMoTpa PE3YNETATE BLIYHCNEHHA HYHHD
HalpaTe sHaK <=>.
fi(—-1.46) = -0.774

WuctpymenTs! ans moctpoenus rpadgukoB B Mathcad moctynHsl B manenn MHCTPYMEHTOB
Graph Toolbar, koTopass OTKpBIBa€TCSI HIETYKOM IO COOTBETCTBYIOUICH KHOIKE B IaHEIN
MaTeMaTUYECKUX UHCTPYMEHTOB WK yepe3 NyHKT Graph mento Insert.

Jus moctpoenus rpaduka GyHKINH, 3aJaHHON B JEKapTOBBIX KOOPAWHATAX, HYKHO:

® [ICJIKHYTh 10 pabodyeMy JOKYMEHTY, 10 MyHKTy o ctpoke X-Y Plot B myHkTe
Graph menro Insert (nam mo cooTBeTCTBYIOIIEH KHOMKE B maHenu Graph);

e B paboyeM JOKYMEHTE OTKPOETCSl OKHO IMOCTPOEHHUs I'pa(pHKOB;

® BBECTH B IOMEYECHHOW IMO3UIMH BO3JIE OCH a0CIHCC UMS apTyMEHTa, a B TIO3HUIIUN
BO3JIE OCH OpAMHAT - UMS (PYHKIMHU M MIETKHYTH MO paboueMy JOKYMEHTY BHE OKHA
rpauKoB.
Ecnu Hy)XHO MOCTPOUTH OJTHOBPEMEHHO I'pa)MKHU HECKOJIBKUX (YHKIMH, HY>)KHO BBECTH

UX UMEHA B TIO3ULIMHU BO3JIE OCH OpJMHAT, pa3/esiss 3ansaTou.

BMmecto numeHn (bYHKLIPIPI MOKHO BBE€CTHU BBIPAKCHUC IJId €€ BBIYUCIICHUA.

HapaMeTpLI I/I306pa)l(eHI/ISI (I_IBeT 1 TOJIIMHA HHHHﬁ, KOOpJAWHaTHasd CCTKa, pa3sMETKa
OCCﬁ, HaJAIIKuCHU Ha rpa(pyucax n T.I[.) MOKHO MU3MCHHUTD, HICIIKHYB ABAKIbI IO IMOJIIO rpaq)ynca n
YCTaHOBUB HaCTpOﬁKH B COOTBCTCTBYIOIUX MOABUBIINXCA OKHAX AUAJIOTa.

I'paduku QyHKIMHI, 3a7aHHBIX B MapaMeTpudeckoil (opme, CTpPOSTCS aHATIOTHYHO, C
y4eTOM TOTO, YTO B MO3MIMAX apryMeHTa U (YHKIUH BBOAATCS BBIPOKEHHS WIM HMEHa
COOTBETCTBYIOIIUX (DYHKIIMI apameTpa.

Jlnst mocTpoeHus rpaduka GyHKIMH, 33JaHHOM B MOJISIPHBIX KOOPAMHATAX, HYKHO:

® IIEJKHYTH 110 pabouyeMy TOKyMeHTY, 1o ctpoke Polar Plot B mynkre Graph meHto
Insert (nnm o cooTBeTcTBYIONIEH KHONKE B manenu Graph);
e B paboyeM JOKYMEHTE OTKPOETCSI OKHO IMOCTPOCHHS rpa(UKOB;



® BBECTH B NOMEUYSHHOM ITO3UIIMM BO3JIE OCHU aGCI_II/ICC UM apryMmMeHTa, a B MO3ULIUA

BO3JIC OCH OpJAMHAT - UMS (PYHKIMHU M MICIKHYTH MO paboyeMy JOKYMEHTY BHE OKHA
rpa¢guKoB.

IIpumep 3. [Toctpoenue rpadukoB GyHKIHI
Moctpoenne rpadmkoe dyHkumui fix)=x+2sin(x) u g(x)=xsin(x)

Onpegenum pyHkumto f(x)

() = x + 2-sin(x) YT00bl HabpaThL SHAK NPCBANBAHMUA, HYXHO WENKHYTD
no kHonke<:=> natenu Evaluation.

Moctpoum rpadmkn dyHkumit f(x) u g(x); BeiparkeHne AnA g{x) 3anuwem HENOCPEACTBEHHO B
NO3nLMK BO3NE OCK OPAMHAT.

Ana noctp rpaduka GyHKUMK, e
[AEKapTOBbIX KOOPAUHATAX, HYXKHO WENKHYTH No
pabouyeMy AOKYMEHTY, N0 NYHKTY MeHio X-Y
pPlot (8 nynkTe Graph Metw Insert) - B pabouem
ACKYMEHTE OTKPOETCR OKHO NOCTPOEHUA
rpatHKoB.

()
XsM(x)

YT00bl NOCTPOKTEL HA OJHOM YEpTEXe rpaduky
ABYX DYHKUMIT, HYXHO BEECTH HX WMEHA B
x COOTBETCTBYIOWEN NOSHLMK, PASAENAR UX

IIpumep 4. [locTpoeHune KpuBoOii, 3aJaHHON TapaMETPUUECKH.

MocTpoeHwe KpUBOIA Y=Yy (), 334aHHOA NapaMeTpUYECKN

Onpenenum dryHeLr x(t) u y(t):

2
x(t) = L YTolbl HE0PATE 3HAK NPCEAMBAHWA, HYRHO WENKHYTE
1+ tﬁ no kHonke<:== naHenn Evaluation.
|I 2:] OnA HaGopa cTeNeHW, HYAHO WENKHYTE No
wit) =t 1-¢ COOTBETCTEYWWENA KHoNke nadenu Calculator.

1+t2



TocTpoum rpadis kpusod y=y{x)

107
‘.' [ins nocTpoesus rpaduna GyHAUM SyxH
) LENINYTE NC PEICNENY JOKYMESTY, DO MyHETY
mesn X-Y pPot (B mynsTe Graph weso insar) -
G 0' 5 1 B pa00ueM JoKYMEHTE CTYROETCR ORH0
NOCTROEHNS TPODIDS.
\
|
-nt

=3

IIpumep 5. IlocTpoenue KpUBOH, 3aJaHHOH B MOJIIPHBIX KOOpAUHATaX (JIEeMHUCKATa
bepuynm).

Mocrpoenie nemkickaTsl BepHynni 1=3.,/2.cog2.4)

Onpegenim dyHKLHHo:
Y7ofbl HaOpaTL sHaK NPCBANBAHNS, HYXHO WENKHYTS
no khonke<:=> naxenk Evaluation.
Hrofbl HaGpaTe § , HYHD WENKHYTE N0
r(¢) =3y 2cosi2y COOTBETCTBYIWEH KHonke naxeny Greek.

[nA afiopa 3Haka KOPHA, HY#HO WENKHYTE N0
COOTBETCTBYHWEN KHoNKe nanen Calculator,

MocTpoum rpagmk hyHkuum

90

120 60
150 30 OnAa nocTpoeHia rpaduka GyHKUMK, 3a4aHHOI B
NONAPHbLIX KOOPAWHATAX, HYXHO WENKHYTE No
—_\ /\ pabouemMy QOKYMEHTY, N0 NYHKTY MeHo Polar
) 180 0 Plot (8 nynkTe Graph Meno Insert) - 8 pabouem
\}\2_{/ AOKYMEHTE OTKPOETCA OKHO NOCTPOEHHA
rPa@uKoB.
210 330 pag
240 300
270
4

B cucreme MathCad Hapsiny ¢ AByMEpHBIME MOXHO CTPOHUThH M TPEXMEPHbBIC MPapUKH
(TTOBEpXHOCTH).



TunuuHeIl TpeXMEPHBIN TpaduK CTPOUTHCS 1711 GYHKIMH JIBYX MIEPEMEHHBIX. B oTiinune ot
JIBYMEPHBIX TpahUKOB, KOTOPBIC UCTIONB3YIOT JUCKPETHBIC 3HAUCHUS QpTyMEHTOB U (DYHKIIUH,
TpeXMEepHbIE TPadUKH UCTIONB3YIOT MATPHUIIBIL.

Jlist co3nanus TpexMepHOro rpaduka HeOOXOAMMO BBIIOJHUTE CIICAYIONINE ONEPaIlUu:

1) onpenenuTh PYHKIUIO IBYX MEPEMCHHBIX;
2) ykazaTh HEOOXOAUMOE YHCIIO TOYEK 1Mo ocsiM X U Y]
3) ompenenuth X; U y ; KaK PaBHOMEPHO pacroiaraeMble TOUKU Ha OCSX KOOPAHUHAT;

4) 3anonHnTs Matpuy M i ; sHavenmsvu f(Xi, yj);

5) BeIOpartsk I pagux nosepxnocmu 3 meHto JJobasume > I paguxu > I'paghux
nosepxrocmu , kombuHarpein kiaapum Ctrl + 2 win ¢ moMoIpro naHeau rpa@ukoB Ha
NaHeJIN UHTCTPYMEHTOB;

6) BBeCTH MMs MaTPHUIlbl M B 10Jie BBO/IA M IIEIKHYTh JIEBOW KHOITKOW MBIIIUBHE
rpaduka.

B kauwectBe mpuMepa pacCMOTPUM IOCTPOEHHE TpexXMepHOro rpaduka QyHKIUU
f(x,y)=sin(x*+y?), na nnrepsanax -1.5< x <1.5, -1.5< y <1.5.

CTRE NI | padiiy
@ain MNpssrs Brua  Aofamite Dopest Mcipymesre Chmsomics  Oedo  Crpascs - X
N-ad &RV B « me = @0 e v @
Normad w | Aral »[10 »! B J U E=ER ==
@ A [Ed e (<2 T af & | Moicuir v P
b{— 20 1:=0..N X = ~1.54+015 ]" 0..N y; = -]""01‘1
M, ;= fix,y;)

M ~

3ajanme 2 — pemMTh 3aJa4M PA3IHYHOIO YpOBHs cjioxkHocTu. IIpoBepky caenarts,
HCIoJIb3ys MaTemMaTndecknii naker MathCad.

3amava 1. Haligure 3Hadenue MHorouwieHa f(A):

1) f(x):x3—6x2+8x,A:(1) g 2
014

2) F(x)=2x°=x*+3x, ,4_ g _53 _41
-2 -1 3



o T T
3amaua 2. Haiinure nponssenenus matpury, AA u A A:

1) A=(1 2 3 4); 2>A:}1§§_
7809

3anaya 3. [IpoBepuTsh, ABISAIOTCS JIM MAaTpULIbl 4 U B KOMMYTHPYIOIIUMU:

1) 2 7 3 7 -6 1
153 6 -3 -3

2) 2 -1 0 -2 1 0
A=|3 2 5| B=-3 -2 5 |
4 -2 7 -4 2 -7

3anaua 4. HaiizuTe Bce KBagpaTHBIE MATPHIIEI B Pa3MEPHOCTHIO 2 X 2 , €CIIH U3BECTHO, UTO B -
HyJIeBas MaTpPHUIIA.

3anaua 5. Peminre ypaBHeHuUs:

2x+1 3 X+3 X-—

1) =0; 2) =0;
X+5 2 7T—X X-—
2x-1 X+ X—2 +3

3) _5: 4) y+a._
X+2 X-— -y—-3 x-2

3az[aqa 6. Berancnure OIIPEACIIUTECIIN MATPUILL, UCITIOJIb3Ys CBOMCTBaA onpenenHTeneﬁ:

sin“a cos® a sina cos’a  cos2a
1) sin® B cos® g 1; 2) [sin®> B cos® B cos2f|;
siny  cos®y sin“y cos’y cos2y
1 a b+c sina cosa sin(a +9)
3L b c+al; 4) sing cospf sin(f+9).
1 ¢ a+b siny cosy sin(y +0)

3agaua 7. I3BecTHO, uTo uncna 255, 391, 578 nensarcs Ha 17. He Bhrumciss 3HaueHHUE

2 55
onpenenurens |3 9 1|, mokaxute, 9TO OH TOXe JAeauTCs Ha 17.
5 7 8

3anaua 8. BeluncauTe OnpenenuTeNn MaTpull Pa3IoKEeHUEM 0 KaKOH-HUOYb CTPOKE WU
CTONOIY, MPEABAPUTEIHHO OOHYIINUB CTPOKY MIJIM CTOJIOCIL:



1 2 3 4 5
3 -5 2 -4

2 3 7 10 13
-3 4 -5 3

1) ; 2)|3 5 11 16 21|

-5 7 -7 5

2 -7 7 7 2
8 -8 5 -6

1 4 5 3 10

3anaya 9. Beluucnure onpeaenuTeNn MaTpULl PUBEIECHUEM K TPEYTroJbHOMY BULY:

3 2 2 22
1111 1 1 0 O
1011 1 1 1 0 23222

1) . 2) ;312 2 3 2 24

1101 0o -1 1 1

2 2 2 3 2
1110 0O 0 -11

2 2 2 2 3

3anaua 10. Pemmre MmaTpuuHoe ypaBHeHue AX = B, ecnu:

5 5 5 4 1110
5 5 45 11 01
1) = : B= X
5 4 5 5 1 011
4 5 5 5 0111
4 2 3 3
2)A: , B= :
2 2 11
1 7 3 7
3) A=|2 3 8], B=[0|
0 7 1 7

3anava 11. Pemmre MmaTpuuHoe ypaBHeHue XA = B, ecnu:

12 0 0
1 A:[s 4} B={0 o)

4 3 10
2) A:(z 3]’ B=lo 1);

3) =

o O
o N O
w O o
o NN O
o O -

3amaua 12. Pemmre matpuuHoe ypaBaenue A+ X+ B=C, ecru:



ool Y oY oY
N

19 3 12 3 L 2 3
3) A=[2 3 10| g=|4 5 6| (=4 5 6]
09 1 780 S8 0

3amaua 13. HaiiquTe panr MaTpuiibl A METOJIOM HYJICH U €IMHMIL, €CITN

1 2 30 1 2 -11 -3
1) A=|0 1 1 1|; 2) A=|3 -1 1 6 11
1 3 41 1 -1 -1 4 -3

1 1 3 -7 1
2 -1 1 6 -4
-1 2 -1 -10 5
2 -1 2 5 -4

1 1 3 -7 1
)A=[2 -1 1 6 -4|; 4A=
-1 2 -1 -10 5

3anaua 14. Haiinute panra MaTpuil METOAOM OKaiMIISIOIIUX MUHOPOB:

1 -1
12 3 1 -2 3 1 231534
)02 4 5203 2 -4 2]:3)
5 1 -1 7
4 8 11 5 -2 2
7 7 9 1

TpeOoBaHUA K BBINOJHEHHIO JAHHOIO 3a/IAHUS:

HpI/I MMOATOTOBKC K PCHICHUIO 3a1a4 HeO6XOZ[I/IMO MOBTOPHUTH COOTBCTCTBYIOIIUC PA3JACJIbI

y4eOHMKa, y4eOHBIX TTOCOOUH TTO TAHHOW T€Me U KOHCIIEKTOB JICKITUH.

IlopsiioK BBINOJIHEHUS 3aJaAHU:
*  M3y4uTh y4eOHYIO0 HH(POPMAIIHIO IO TEME;
* [IPOBECTH aHAIIU3 COJAEP KAHUS TEMBI;

®*  U3Y4YUTh YCIIOBHS 3a/1a4H;
*  TPeIIOKHUTH BapUaHT (WM BapUAHTHI) PEIICHHs 3a/1a4H.

® HpOBCpI/ITL IMPAaBUJIBHOCTL BBITIOJIHCHUS 3aJJaHu C HCIOJIb30BaHUEM (I)YHKLII/Iﬁ )51

onepaTopoB Mathcad.
TpeboBanus Kk 0popMiIeHNIO 3aJAHNS:

Pemenne 3amay  OMKHO OBITH TPENCTaBIEHO B MUCHBMEHHOW (opme.
BBITIOJIHEHUS 33aJ]aHuil ¢ HMcHonb3oBaHueM (yHKuui um oneparopoB Mathcad monrBepkaeHa B

AIIEKTPOHHOM (opMe WM Ha OyMaKHOM HOCHUTEJE.

PexoMeHayeMble HCTOUHMKH:

IIpaBuiIbHOCTB
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Kyp. — Omnexrpon. gan. — Munck : "Bemsiimas mkona", 2016. — 303 c¢. — URL:
http://e.lanbook.com/book/92434.

IpakTuyeckoe 3anaTue Ne

HccaenoBanue U peuieHHe cucreM JMHeliHbIX ypaBHeHuil. Meroa Kpamepa, maTrpuuHblii MeTos,
merox ['aycca

3aganue — pemMTh 32424M PA3JIMYHOIO YPOBHS CI0KHOCTH

3amaua 1. Uccnenyiite cucremMy JMHEHHBIX ypaBHEHHH . B ciiydae COBMECTHOCTH CHUCTEMBI
peluTe ee, UCrolb3ys oOpaTHyto MaTpuily u Gpopmyssl Kpamepa:

X, +2X, =2,
b {2X1 +X,=1"
X, +2X, +3X; =5,
2) 14X, +5X, +6x;, =1,;
X, =2
2%, +6X, + X, =7,
3) {X, +2X, +6X; =5, .
8X, +8X, +5x%; =0
3anaua 2. Haiimure kosddurmentsl MEOrounena f(X) = ax® +bx+ ¢, ynosnerBopsromero
ycnoBusim: f(5) =6, f(1) =4, f(2)=3.
3anaua 3. Haiigure ko3 dunuents muorowtena f(x) = ax® +bx? +c, yIIOBJIETBOPSIIOIIETO
yenosusim: f(0)=2, f(1) =4, f(2)=4.

3agauva 4. Mccrnenyiite cucTeMy JMHEWHBIX YpaBHEHUH. B cilygyae COBMECTHOCTH peliuTe ee
MeroqoM ['aycca:

X, +X, =3, 5 X, +X, =3,
X, +4x, =4 2%, +2X, =0’
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X +2X, =1, X, + X, + %X, =3,

3) ;4 ;
2X, + X, =2 2X, +2X, +2X, =6
X+ X, + X5 =3,

5) 2%, +10x, + X, =2,.
X, +4X, +2X; =5

3X+4y+2z=0,
6) 14x+2y+3z=0,;
x+3y=0

X, + X, +10%, =0,

7) 8%, +3X, +5%, =0, ;

4x, +10x, +3x, =0

4x+10y +2z2 =09,

8) 12x+5y+10z=4,;

5X+6y+11z =5

2X, +6X, +3X; + 2%, =1,

X, +6X, +2X, =2,

3X, +5X, +5X; +2xX, =3,
2X, +5X; +3X; =1

3anaua 5. Jlana cucrema nnHeilHbIX ypaBHeHUH, HaiiquTe oOmmii Bua pelieHus CUCTEMBI U
byHaaMeHTaTbHBIA HA0Op peIIeHU.

) 0 2x+4y =0, X, + X, +2X, =0,
Xp + X%, =0, X +X, =0
1 tome 2) ¢t = -3 : 4 :
){x1+2x2=0 ){4X1+4X2=0 ) )
Ax+y=0 X, +2X, + X, =0
X, +2X, +3X; =0, 2%, +4X, + X; =0, X, +2X, +3X%;, =0,

5) 44X, +5X, +6x, =0,; 6) m=5, <4X, +3X, +2X; =0, 7) m=13,<4x, +5X, +6x, =0, .

7%, +8x, +9%x, =0 X, +2X, +3%; =0 7%, +8x, +10x, =0
3anayva 6. /lana ogHOpoOIHAs cUcTeMa JIMHEWHbIX ypaBHeHU. Haliaure oOuuii Bua pemieHus
CHCTEMBI U ()yHIaMEHTAIbHBII HA0Op pelIeHNi B 3aBUCIMOCTH OT Mapamerpa A .

X +X, —3X; =0, 8X, + X, +4x; =0,

1<% 2%, =X; =0, ; 2) X, — X, +X; =0,

2%, +11x, — 2%, =0 )Exl+3x2 +2x, =0

Tpeﬁonamm K BBINIOJHECHHNIO JAHHOI'O0 3aJ1aHUA .

[Ipu moATrOTOBKE K PEIICHUIO 33a/1a4 HEOOXOJAMMO MOBTOPUTH COOTBETCTBYIOIINE Pa3/Ieibl
yueOHUKa, y4eOHBIX MOCOOUII 10 JaHHOH TeMe U KOHCTIEKTOB JIEKITHH.

IlopsinoK BBINOJHEHHS 3aJAHUA:
*  U3Y4YUTh y4eOHYIO0 HH(OPMALIHIO 110 TEME;
® IIPOBECTH aHAIIU3 COAEP>KAHUS TEMBI;
*  U3YyYUTh YCIIOBHUS 33]lauH;
*  MpPeAsoXHUTh BapUaHT (WJIM BapUAHTBhI) pEILICHHs 3a/1auH.




* [IpoBepuTh NPaBUJIBLHOCTH BBINOJHEHHS 3aJaHH C HCHOJIb30BaHUEM (QYHKIUN H
oneparopoB Mathcad.
TpeGoBanus k 0hoOpMIICHUIO 3aJAHUSA:
Pemenne 3amay  JOMKHO OBITH TPEACTABIEHO B MUCBMEHHOH Qopme. [IpaBUIBHOCTH

BBIMTOJIHEHHS 3aJIaHKI C HMCIOJb30BaHHeM (GyHKIUH u omeparopoB Mathcad moarBepxiacHa B

ANEKTPOHHOU (hopmMe miH Ha OyMaKHOM HOCHUTEJIE.

PexoMmeHayeMble MCTOYHMKH:
1. bexnemumes, J[.B. Kypc aHaauTH4YeCKOil T€OMETpUU M JTMHEHHOW anreOpbl. [DIeKTPOHHBIN

pecypce] : yue6.— CII6. : Jlans, 2017. — 448 ¢. — URL.: http://e.lanbook.com/book/91080.

2. BockobOoitnukoB, FO.E. OcHOBBI BBhIYHCIICHHH W NporpammupoBaHus B makete MathCAD
PRIME [Bnaextponnsiii pecypce] : yueb. mocodbue / FO.E. BockoGoitnukos, A.D. 3a10p0KHBIN.
— Dnektpon. gaH. — Caunkt-IlerepOypr : Jlawp, 2016. — 224 c. — Pexum poctyma:
https://e.lanbook.com/book/72977.

3. XKykoB B.M. IlpakTuueckue 3aHATHS 10 MaTEMAaTUKE: TEOPHsl, 3aaHusl, OTBEThl — PoCTOB-
H/J1.: ®enukce, 2015. — 343c. (bubnuorexa AI'TY, 100 3k3.).

4. ITucemennniii JI.T. KoHCIeKT Jekiuii 1o BhICIICH MaTeMatuke. — 12-¢ u3n., 13 —e u3a. - M.:
Aiipuc Ilpecc, 2014. - 608c., 288 c. (budbmmorexka AI'TY, 13 3k3.)

5. Psabymko, A.Il. Beicmias mMatemaTuka: Teopus W 3anadyd: ydyebHoe mocodbue. B 5 u. U. 1.
JluneliHas ¥ BekTOpHas anreOpa. AHanmTudeckas reomerpus. JuddepeHnunanbHoe ncurcieHue
byHKIMI ogHON MepeMeHHON. [DneKkTpoHHbIi pecypce] : yueb. mocobue / A.Il. Psbymko, T.A.
Kyp. — Dmnexrpon. gaH. — Munck : "Bemmiimas mkona", 2016. — 303 ¢. — URL:
http://e.lanbook.com/book/92434.

IIpakTyeckoe 3anaTue Ne3

BekTopsbl M nuHeliHble onepanuu Hax Humu. KoopamHatel BekTOpa B 3aJlaHHOM Oasmuce.
CioxkeHrue BeKTOPOB MW YMHOKeHHe BeKTOpa Ha 4YHCJI0 B KkoopauHartax. Ilpm3Hakm
KO/UIMHEAPHOCTH W KOMIUIAHADHOCTH BEKTOPOB B KoopanHaTax. CHcTeMbl KOOpPAMHAT.
CxajsipHoe, BEeKTOPHOE U CMeIIaHHOe NPOU3BeeHUs BEKTOPOB

3ajanue — pemnTh 3a424M PA3JIMYHOIO YPOBHS CJI0KHOCTH

3amanme 1.
Bekropsr a(2,1,0), b(0,1,2), ¢(0,,5) xommiaHapHbI IPU @, PABHOM...
1 2 3 4
0 1 5/2 2/5
3amanmue 2.
Bekropsr a(0,1,7), b(-1,1,0), c(5,1,0) He obpa3yrot 6a3uc mpu [, paBHOM. ..
1 2 3 4
-1 0 1 7
3aganme 3.

Bekroper b(-1,1,4) u ¢(f, 2, 8) KoIuHEapHBI IPH [, PABHOM. . .
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1 2 3 4
1 0 -1 -2
3ananue 4.
[Tnomans Tpeyrompauka ¢ Bepmmaamu A(1, 2, 0), B(3, 0, 3), C(5, 2, 6) paBHa...
1 2 3 4
213 413 Ji3 0

3aganue 5.

[Tnomaap napauienorpaMmma, moctpoennoro Ha sekropax a=(0, -5, 3), b=(-1, 0, 3), pasHa...

1 2 3 4
V259 \334 259 334
2 2
3amanmne 6.

Hanet Bektopel a=(1, -1, -2), b=(1, 2, -1). Toraa KoopAMHATEI BEKTOPHOTO MPOM3BEICHHUS ITHX

BCKTOPOB pPaBHHI...

1 2 3 4
(5,1,3) (-5,3,1) (5,-1, 3) (5,3,1)
3amanmue 7.
O06bem nupamuIpl, moctpoeHHoi Ha Bekropax a=(0, 6, 1), b=(4, 0, 3), c=(1, 6, 4), paBeH...
1 2 3 4
9 54 27 26
3ananmue 8.

JlaHbBI BEKTOpHI: .
BEKTOPOB PABHO. ..

a =1i- + Kk, b=j + 4k, ¢ = 5i + 2j. Torna cMemanHOe MPOU3BEACHUE ITHX

1 2 3 4
-25 -33 33 25
3aganue 9.

Hansr touku: A(l, 1, -2), B(-3, -1, 2), C(2, 2, 1). Toraa ckaispHOe MPOU3BEIACHHE BEKTOPOB

N -
a=54Cu b= 4B, paBHo...

1 2 3 4
-30 30 6 -6
3ananue 10.

Hanst Touku: A(1, 3, -1), B(3, 1, -1), C(1, 1, 1). Torna kocuHyc yria Mex1y BEKTOpaMHu a=34B

N
U b=-4C paBeH.

1

2

3

4

1

1/2

-1/2

-1/4

3aganme 11. Jlokasats, yro BekTopsl a = (1, -1, 1), b = (-5, -3, 1), ¢ = (2, -1, 0) ob6pa3yroT 6asuc

U Haiitn KoopauHatel Bektopa d (-15, -10, 5) B aToM Ga3uce.




3amanue 12. BeranuciuTh BBICOTY Napajuieienure/a, IOCTPOSHHOTo Ha BeKTopax a = (2, 3, -1),
b=(-2,4,5),c=(3, -1, 4), ecntu 3a OCHOBaHHE B3AT MapaIeJIOrPaMM, TIOCTPOCHHBIN Ha
BEKTOpax a u b.
3ananue 13. Bepmunbl mupamuibl HaxoasaTcest B ToukaxA, B, C u D. Beruucnuts: a) miomanb
YKa3aHHOU rpaHu; 0) MIOmaab CEYSHHUS, MPOXOSIIETO Yepe3 cepeauHy pedpa u 1Be BEPIIUHbI
nupamMusl; B) 00beM nupamuasl ABCD.

A3, 4,5),B(1,2,1),C(-2,—3, 6), D(3, -6, -3);a) ACD;0)1=AB,CuD.

TpeGoBaHNsl K BHIIOJHEHUIO JAHHOIO 32/IaHNUS:
[Tpu moAroToBKe K PEHICHHIO 33/1a4 HEOOXOAMMO MOBTOPUTH COOTBETCTBYIOIINE Pa3eibl
yueOHUKa, y4eOHBIX MOCOOUH 110 TAHHOH TeMe U KOHCIICKTOB JISKITHH.

Ilops/10K BBLINOJHEHUS 32IAHUS:
*  U3Y4UTh y4eOHYIO0 HH(OPMALIUIO 110 TEME;
* [POBECTHU aHAIM3 COJACPKAHUS TEMBI;

®* HW3y4uTh YCJIOBUSA 3a/1a4U;

*  [PEeAsOXHUTh BapUaHT (WJIM BapUaHThl) peILICHHs 3a/lauH.

* [IpoBepHuTh NPaBWJIBLHOCTH BBINOJHEHHUS 3aJaHH C HCIOJIb30BaHUEM (QYHKIUN H
oreparopoB Mathcad.

TpeooBanus K 0hopMJICHHUIO 3aTAHU:
Pemenue 3amau JODKHO OBITH MpEACTaBICHO B MHChbMeHHON (opme. [IpaBHIBHOCTH

BBINIOJIHEHUS 33JaHuil ¢ ucronb3oBaHueM (QyHKuui u oneparopoB Mathcad moarBepikieHa B
IIEKTPOHHOHN (hopMe WK Ha OyMakHOM HOCHUTEIE.

PexomeHayemMble HCTOYHMKH:

1. bexnemumesn, JI.B. Kypc anamutHueckoil reomMeTpuu U JIMHEHHON anreOpsbl.
[OnexkTponnblit  pecypc] : yue6.— CII6. : Jlaws, 2017. — 448 c¢. — URL:
http://e.lanbook.com/book/91080.

2. Bocko6oiinukoB, HO.E. OcHOBBl BBIYMCIEHUH M TNPOrpaMMHpPOBAHMSI B IIaKeTe
MathCAD PRIME [Onextponssiii pecypc] : yue6. mocobue / FO.E. BockoOoiinukos, A.D.
3anopoxkHblil. — OnekTpoH. AaH. — Caunkr-IletepOypr : Jlawp, 2016. — 224 c¢. — Pexum
nocryma: https://e.lanbook.com/book/72977.

3. Psabymiko, A.Il. Beiciras maremarrka: Teopus ¥ 3aaun: yaeoHoe nocoome. B 5 4. Y. 1.
Jlunelinast U BekTOopHas anreOpa. AHanuTudeckas reomerpus. Juddepenunanbuoe ucurcieHue
GyHKIMI oHOW nepeMeHHOM. [DneKkTpoHHbIN pecypce] : yued. mocobue / A.Il. PsOymko, T.A.
XKyp. — OnektpoH. naH. — Munck : "Bpmmsitmas mkoma", 2016. — 303 c¢. — URL:
http://e.lanbook.com/book/92434.

IIpakTyeckoe 3ansaTue Ne4

YpaBHeHuss NpPSAMoOil HA TJIOCKOCTH. JDJUIMIIC, €r0 YpaBHeHHs1 W cBoiicTBa. I'umep0Oosa, ee
ypaBHeHue U cBoiicTBa. [lapadosa. YpaBHeHue napa0oJibl 1 OCHOBHbIE CBOMCTBA

3ajaHne — peluTh 32244 Pa3JIHYHOI0 YPOBHS CJI0KHOCTH
3aganue 1.

[lpsamas 3amana ypaBHeHuem 3X+7y+5=0. Ilpsmas, neprneHAUKYIApHas €d, MOXET HMETh
ypaBHEHHUE:

1 | 2 | 3 | 4 |
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\3x+7y+8:0 \6x+14y+10:o \-14x+6y+2=0 ‘ 14x+6y-7=0 ‘

3aganue 2.

Tpeyronbuuk 3anan BepmmHamu A(3,0), B(4,2), C(5,-7). YpaBHeHUE BBICOTHI, ONMYIIEHHON U3
BepiurHbl C, UMeeT BUJ:

X-2 y-7

1 2 3 4
7x+2y-21=0 9x+y-38=0 X+2y+9=0 X+2y-2=0
3aganue 3.
PaCCTOSIHI/Ie MC)KI[y I[BYMSI HpHMbIMH, 3aJaHHBIMHA ypaBHeHI/ISIMI/II —4
paBHoO. ..

1 2 3 4

0 34 23 23

J146 5 146

3ananue 4.

VYpaBHeHMe NpsAMOii, N300pakEHHON Ha PUCYHKE UMEET BUJ:

1\4—_
"
+
‘\k
,
24+ ™
y (%) AN
\,
l \'L
-2 0 2
X
1 2 3 4
2x+2y=1 2Xx+3y=6 2x+3y=1 3X+2y=6
3ananue 5.

, 3X+4y-11=0,

YpaBHEHHE NPAMOM, MPOoXoJdien yepe3 Touky A(—2;1) mapamienbHo npsiMoi 3X —4y +5=0umeeT BUI:

1 2 3 4
4y -3x+3=0 2x—-y+6=0 13x-4y+10=0 Xx—-2y—-2=0
3ananmue 6.

Janbl BepinHbl Tpeyronbauka: A(-2, 4), B(2,1), C(4,-5). Torna ypaBHeHHe MeIMaHbI, IPOBEAEHHON U3

BepIMHBI A Ha cTOpoHy BC , umeer Buna:

1

2

3

4

6x—-5y—22=0

6x+5y—-8=0

2X—-y+8=0

2X—-5y+24=0

3aganue 7.

2 2 .
YpaBHeHue anunca umeeT Bua 9x° +4y~ =36 . Torma AvHa ero MEHbIIEH NOIyOCH paBHa. ..



1 2 3 4
3 4 2 9
3aganue 8.

o 2 2
Paanyc okpykHOCTH, 3a1aHHON ypaBHEHUEM X —6X+Yy“~ =0, paBeH...

1 2 3 4

2 3 1 6
3aganue 9.

2 2

Koopaunatsel (hOKycoB rurep0Oo0Jibl, 3a1aHHON YpaBHEHUEM )2(—7—%=1, PaBHBI. ..

1 2 3 4

(=4; 0) (-4;0) 16; 0) 6; 0)

3amanue 10.

OKCLEHTPUCUTET runepOoIbl, 3aJaHHON ypaBHEHUEM 9x° —16y2 =144, paBEH. ..

1 2 3 4

1,25 2,25 1,75 3,9

3aganue 11. CocTaBuTh KAHOHMYECKUE ypPaBHEHHMS: a) dJUTUICA; 0) rUmepOoIbl; B) mapadobl
(A, B — Touku, nexamie Ha KpuBoii, F — ¢okyc, a — OounbIas (AeHCTBUTENbHAS) TOIYOCh, b —
Manasi (MHUMas) MoJIyoch, & - skcientpucutet, Y = +KX- ypaBuenus acumnror runep6osmsi, D

— IUPEKTpHCa KPUBOH, 2¢ — (POKYCHOE PACCTOSIHUE).
b =15, F(-10,0); 6)a= 13, ¢ = 14/13;8) D: x=—4.

3aganue 12. 3anucaTe ypaBHEHUE OKPYKHOCTH, IPOXOAIIEH Yepe3 YKa3aHHbIE TOUKHU U
MMEIOIIEH IIEHTP B TOUKE A.
Bepmmna runep60osis 12x2 —13y2 =156, A(0, —2).

3aganue 13. CocTaBuTh ypaBHEHHE JIMHUHU, KaXAas Touka M KOTOpOH yIOBIETBOPSIET
3a/laHHbIM YCIIOBUSIM: OTCTOUT OT NPAMOH X = -6 Ha pacCTOSIHUM, B JiBa paza OOJbIIEM, YEM OT
ToukuA(1, 3).
3aganue 14. [ToctpouTts KpUBYI0, 3a/1aHHYI0 YpPaBHEHUEM B MOJISIPHOM cHCTEME KOOpAUHAT:
L =2sin4p.
3amanue 15. TlocTpouTh KPUBYIO, 3a1aHHYIO TapaMeTprueckumu ypaBHenusmu (0 <t < 27):

x = 4c0s°t

y = 4sin’t

TpeGoBanus K BbINOJHECHHUIO AAHHOIO 3a/1aHNS:

[Tpu MoAroToBKe K pEeHIeHHIO 33/1a4 HEOOXOAMMO MOBTOPUTH COOTBETCTBYIOIINE Pa3eibl
yueOHHKa, y4eOHBIX TOCOOMI MO JAHHOM TeMe U KOHCIIEKTOB JICKIIHA.

IlopsinoK BBINOJHEHHS 3aJaAHUA:
*  U3Y4UTh y4yeOHYIO0 HH(OPMALIHIO 110 TEME;

® IPOBECTHU aHAIM3 COJECPKAHUS TEMBI;
®* HW3y4uThb YCIOBUSA 3a/a4H;
*  QIPeUIOKUTH BapUaHT (WM BapUAHThI) PELICHUS 3a1a4H.



* [IpoBepuTh NPaBUJIBLHOCTH BBINOJHEHHS 3aJaHH C HCHOJIb30BaHUEM (QYHKIUN H
oneparopoB Mathcad.
TpeGoBanus k 0hoOpMIICHUIO 3aJAHUSA:
Pemenne 3amay  MOMKHO OBITH TPEACTABIEHO B MUCBMEHHOH Qopme. [IpaBUIBHOCTH

BBIMTOJIHEHHS 3aJIaHKI C HMCIOJb30BaHHeM (GyHKIUH u omeparopoB Mathcad moarBepxiacHa B
ANEKTPOHHOU (hopmMe miH Ha OyMaKHOM HOCHUTEJIE.

PexoMmeHayeMble MCTOYHMKH:

1. bexnemumen, J[.B. Kypc anamuTudeckoii reoMeTpud | JIMHEHHOW anreOpsl.
[DnekTponnblit  pecypc] : yue6.— CII6. : Jlams, 2017. — 448 c¢. — URL:
http://e.lanbook.com/book/91080.

2. Bocko6oiinnkoB, FHO.E. OcCHOBBI BBIUMCICHHA H NPOrPaMMHPOBAaHUS B TIaKeTe
MathCAD PRIME [Dnekrponssiii pecypc] : yue6. mocobue / FO.E. BockoOoitnukos, A.D.
3amopoxkHbii. — OnekTpoH. naH. — Cankr-IletepOypr : Jlanp, 2016. — 224 ¢. — Pexum
nocryna: https://e.lanbook.com/book/72977.

3. Pabymixo, A.Il. Beiciias marematuka: Teopust U 3a1aun: yueOHoe nocodue. B 5 4. Y. 1.
JlunHeitHast 1 BeKTOpHAs anrebpa. AHanuTrdeckas reometrpusi. AuddepeHnnansHoe HCUUCICHNE
byHKIMI ogHON MepeMeHHO. [DnekTpoHHbIi pecypce] : yueb. mocobue / A.Il. Psbymko, T.A.
Kyp. — Dnexrpon. gaH. — Munck : "Bemmiimas mkona", 2016. — 303 ¢. — URL:
http://e.lanbook.com/book/92434.

IIpakTnyeckoe 3ansaTne NeS

YpaBHeHuss npsiMoii B MpocTpaHcTBe. YpaBHeHHs IUIockocTH. [loBepxHOCTH BTOpPOro mopsiaka:
3JUIMIICOU/I, OHONOJIOCTHBINH runepoo/Iouj, IBYIOJOCTHbIH runep0oaoua, 3JJUIMNTHYECKHH KOHYC,
HUWJIMHAPUYECKHe OBEPXHOCTH, JJUIUNTHYCCKUI mapadoJion, runepdoanyeckuii napadosaons

3aganue — pemnTh 32424 PA3JMYHOIO YPOBHS CJI0KHOCTH

3ananue 1.
YpaBHeHHe MI0cKocTH, npoxoasiieit uepe3 Touku A(0,2,1), B(2,4,3) u C(-2,0,1), umeer Bux:

1 2 3 4
X-y+z+2=0 | x-y+2=0 X+y-2=0 X-y+1=0
3ananue 2.

Yrou Mexay IByMs TUNIOCKOCTSIMH, 3a8JJaHHBIMU ypaBHEeHUsIMU: 2X+3Y-72+2=0, 5x-3y-z+2=0, paseH...

1 2 3 4
arccos 8 8 arccos —— arcsin 6

V2170 /2170 /2170 V2170
3aganue 3.

VYpaBHEHHE IUIOCKOCTH, mNpoxojdamend dvepe3 Touky A(5—11) u uMeromed HOPMalIbHBIH BEKTOP

n=(2;,—3; 4), uMeeT BUI;

1 2 3 4

5x—-y+2z-17=0 | 2x—-3y+4z-17=0 | 2x—-3y+4z+17=0 | 5x—-y+z+17=0

3aganue 4.
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2x-3y—-z-7=0,

HWMEET KOOPIUHATHL:
3X-5y+2z-3=0

Hampasnsromuii BekTop npsmoit {

1 2 3 4
(-11,-7,-1) (-11,7,-1) (-1, -1,-19) (-1,7,10)
3aganue 5.

Kanonunueckue ypaBHeHuUs npsMoi, npoxonsameit uepes Toukd A(5; L 1) u B(-3; 4; 0) , UMEIOT BUA:

1 2 3 4
x-5_y-1_z-1 | x-3_y+4 z | x+5_ y+1 z+1 | x+3_ y-4 z
-8 3 -1 | -4 3 1 2 5 1 -3 4 0
3ananue 6.

. |x-2y+3z-4=0
Kanonnueckue ypaBHeHUs MPSIMON MMEIOT BUJ!
3Xx+2y-52-4=0

1 2 3 4
Xx-5_y-1 z-1|x-3 _ y+4 z | x-2 y-3 z+5 | x-2 y+1 z
-4 3 1 -4 3 1 2 -4 -5 2 7 4
3ananmue 7.

. X-3 y+2 'z x+2 y-3 1245
OCTpI)II/I YroJj MEexay nNpsaMbIMU, 3aIaHHbBIMA YPABHCHUSAMU: ——— = =— = =

-1 2" 1 1 2

paBeH...
1 2 3 4
30° 45° 60° 20°
3amanue 8.
2 2 2
X y© 2z .
HOBCpXHOCTL 3aJaHa ypaBHeHI/IeMI —_—— Tt = O Ce‘leHI/IG IINTIOCKOCTBHO Z=5 JAHHOU
27 9 25
HOBerHOCTI/I NMECT BU:.
1 2 3 4
A S N G ST I SR SR I SO S
9 27 9 25 9 25 27 25

3ananue 9.
KanoHndeckoe ypaBHeHHe moBepxHocTH 4X°—Yy°—162°+16=0,

HUMECT BU:

1 2 3 4
2 2 2 2 2 2 2 2
e s T I L ey k| AR ST |
4 16 4 16 4 16 4 16

3aganue 10.



CedeHneM TTOBEPXHOCTH 9x” —16y > =144 IITOCKOCTHI0 OXZ SBISET(XOT)CHL. ..

1 2 3 4
runepbosa JBE JBE npsMast
napajuieNbHbIC | ePECEKAOIIHEeCs
IIpsIMBIE IIpsIMBIE

3apanme 11. Haiitu paccrosiHue ot T. M (-12, 7, -1) 1o miaockocTu, mpoxosinei yepes T. My (-
3,4,-7),M2(1, 5, -4), M3 (-5,-2,0).
3aganme 12. HanucaTh ypaBHEHHE TUIOCKOCTH, Tpoxoasiei yepe3 Touky 4 (1,0,-2)
nepreHuKynspao BC , ecin B (2,-1,3), C (0, -3, 2).
3aganue 13. Hanucarh kKaHOHMYECKUE YPaBHEHHUS MIPSIMOM, 3aJaHHON KaK IepeceueHue
2x+y+11-2=0,
2Xx—y-32+6=0"
3aganue 14. [ToctpouTs NOBEPXHOCTU U ONPEISIUTh UX BUJ (Ha3BaHUE).

a) 4x*-y®-16z°+16=0; 6) x°+4z=0.
3aganue 15. 3anucaTh ypaBHEHUE U ONPEICIUTH BUJ] IOBEPXHOCTH, ITOJIyYEHHOM NpU
BpAIllEHUU JaHHOM JIMHUU BOKPYT YKa3aHHOM OCH KOOPAMHAT, CAETIaTh PUCYHOK.

a) y*=2z,0z; 6)9y*+ 4z°=36; Oy.

IIOCKOCTEH {

TpeGoBanus K BbINOJHEHHUIO IAHHOIO 3Q/IAHUS:
[Tpy mOArOTOBKE K PELICHHUIO 3a7ady HEOOXOJUMO MOBTOPUTH COOTBETCTBYIOIIUE pa3zeiibl
yueOHHUKa, y4eOHbIX TOCOOMII 110 JaHHOM TeMe U KOHCIIEKTOB JIEKLIUH.

IlopsiioK BBINOJHEHUS 3a1aAHUA:
*  M3y4UTh y4eOHYI0 HH(POPMAIHIO 10 TEME;
® IIPOBECTH aHAIIU3 COIEP>KAHUS TEMBI;
*  U3Yy4UTh YCIIOBHUS 33]lauH;

*  OpeIOKHUTH BapUaHT (WM BapUaHThI) pELICHUS 3a/1a4H.
* IIpoBepuThb NPaBUJIBHOCTh BBIOJHEHMS 3aJlaHU C HCIHOJIb30BaHUEM (QYHKIUN U
oneparopoB Mathcad.
TpeOoBanus K oopmiIeHHIO 3a1aHHS:
Pemenune 3amau JgomkHO OBITH MpEACTaBIEHO B NUChbMEHHOW (opme. IlpaBuabHOCTD

BBITIOJIHEHUS 33/laHiil C MCMOJIb30BaHueM (GYHKIMI U omepatopoB Mathcad moarsepxicHa B
3JIEKTPOHHOM (opMe WM Ha OyMaKHOM HOCHUTEJE.

PexomeHayemMble HCTOYHMKH:

1. bexmemumeB, J[.B. Kypc anamutuueckoil TeOMETpUHM W JIMHEWHOW anreOphI.
[OnexkTpoHHblii  pecypc] :  yue6.— CII6. : Jlamp, 2017. — 448 c¢. — URL:
http://e.lanbook.com/book/91080.

2. Bocko6oitnukoB, FO.E. OcCHOBBl BBIYHCIEHHH W NPOrpaMMHUpPOBAHHUS B IaKeTe
MathCAD PRIME [Dnextponnsiii pecypc] : y4e0. nmocodue / FO.E. BockoboiinukoB, A.D.
3anopoxHbiil. — DnekTpoH. naH. — Cankr-IletepOypr : Jlanb, 2016. — 224 c¢. — Pexum
noctyma: https://e.lanbook.com/book/72977.

3. Pa6ymixo, A.Il. Briciias MaTematuka: TeopHs U 3aaa4u: yueOHoe mocodue. B 5 4. Y. 1.
Jluneiinas u BexkTOpHas anredpa. Ananutudeckas reomerpus. {uddepennunanbaoe ucanucieHme
¢byHKUIMH 0HON TepeMeHHOH. [DnekTpoHHbIl pecypc] : yuebd. mocodue / A.Il. Psabymko, T.A.
Kyp. — Dmnexrpon. gaH. — Munck : "Bemmitmas mkona", 2016. — 303 ¢. — URL:
http://e.lanbook.com/book/92434.



https://e.lanbook.com/book/72977

IpakTnueckoe 3ansitue Ne6

KoMmjiekcHbIe 4mnciaa, HX H300pakeHHe HA MJIOCKOCTH. AJiredpamyeckasi, TPUroHOMeTpHYecKasi
¢opmbI 3anKcH KOMILIEKCHOTO YHcaa. Onepanyu Haj KOMILJIEKCHBIMH YHCIAMHU

3agaHue — pemMTh 32124 Pa3JIMYHOr0 YPOBHS CJI0KHOCTH

Bapanme 1. Halinure 7, + 25, 21- 22, 71 - 25, 21/ 25, ecan:
1)21:5+5i,22:1-7i,

2) 1= 2 -3i, 2= J2 + 3i.

3aganue 2. 3anuiunTe KOMIUIEKCHOE YMCIIO B aredpandeckoi hopme:
1) z- -41 + 63i 3 6i +Jr;
50 1-7i

2) 7= {_1;—'@] X

_1B+12 (@ +1)?

3) 2 6i — 8 i+ 2
PR CED B CE) P
2 i 2+
B) =2 —i)? + L +i) =11,
1+1

Baganme 3. M300pasuTe TeOMETPUYECKM M TIPEJCTAaBbTE B TPUTOHOMETPHYECKOM (opme
KOMIUTEKCHBIE uncha: 1; -2, 3i; -2i; 2+2i 1-3i; J/3+i; -1+i.
3aganmue 4. [10763ysCh TPUTOHOMETPHYECKON (POPMOI KOMILIEKCHBIX YHCEN, BEIYUCIHUTE:
1) 2= 2 + 2i)7 (1 + 3i)° |
(3 - i)

. 50 . . bm
i(cos — + isin—)
2) 2= 3 3 ;

T .. T
00S — + isin—
6 6

3) z= (cosg - sing)i5 @ ++/3i)7;

. n .. m,1 \/§
D 2- |(cos§ - |S|r.1§)(5+|7) ;

1

5) z= :
) 2 T .. 4n’
COS— — ISIn—

3 3

2 . . 2¢;
COS— + ISIn—

6) z= 3 73 (cosg+ising)(—4i);
5(003%c + isin%)

7) z=i"" +i? - i




8) z; 9)%1; 10)4-1+i .

3ananue S. M300pa3uTe reOMETPUYECKH M BBIYUCIUTE CYMMY M IPOU3BEICHHE BCEX KOPHEH n-
OU CTEIIEHU U3 €JUHUIIEL.
3amanme 6. Pemute cienqyronie ypaBHEHU:

1) 2> +z+5=0; 2)3z°-22+4=0;
3)z*-2iz-5=0; 4) 22 +7=0;
5) 2% +|7 =0; 6) 2° —1=i;
7 z2* —i=1.

3aHaHI/Ie 7. Kakoe MHOXECTBO TOYEK KOMILIEKCHOU TIOCKOCTH 3a1a€TCs YCIIOBUEM:
1) |z + 2 =17;
2) |z -1-il=|z+1+1;

3) |z +3=|z-3i;
4) |z - 2 <3;
5)Im z>2;
6) Re z<-3.
Tpeﬁosamm K BbBIINIOJHCHHUIO JAHHOI'O 3a1aHUA:

[Ipu moAroToBKe K PEHICHUIO 3a/1ady HEOOXOJAMMO MOBTOPUTH COOTBETCTBYIOIINE Pa3/Ieiibl
yueOHUKa, y4eOHBIX MOCOOUII 110 JaHHOM TeMe U KOHCIIEKTOB JIEKIUH.

IlopsitoK BBINOJHEHHS 3aJAHUA:
*  U3Y4YUTh y4yeOHYIO HH(OPMALIHIO 110 TEME;
* [IPOBECTH aHAIIU3 COJEPKAHUS TEMBI;
®* U3YYUTh YCJIOBHS 3a/1a4H;
*  MPeAsoXHUTh BapUaHT (WJIM BapUaHThI) pEILICHHs 3a/lauH.

* [IpoBepuTh MPaBUIBLHOCTH BBITIOJIHEHHS 3aJlaHUN C HMCIOJIb30BaHUEM (YHKIUN U
onepaTopoB Mathcad.
TpeGoBanns k 0hOPMIICHHIO 3aJAHNA:
Pemenne 3amad  JOMKHO OBITH MpeJCTaBIeHO B mHUCbMeHHOW (opme. IlpaBunbHOCTH

BBIMTOJIHEHHS 3aJIaHHMI C HMCIOJb30BaHHeM (GyHKIui u omeparopoB Mathcad moarBepkiacHa B
ANEKTPOHHOU (hopMe Wi Ha OyMa)kHOM HOCHUTEIE.

PexkoMeHayeMble HCTOUHMKH:

1. BynsrueBa FO.B. Anre6pa (yacts 1): yue0. mocobue/ FO.B. bynsruesa, FO.A. Jlexxnuna. —
Actpaxanb: AT'TY,2017.—132 c. - URL: http:// portal. astu.org.

2. Bockob6oitnukoB, FO.E. OcHoBbI BbluucieHHil u nporpammupoBanusi B nakere MathCAD
PRIME [Dnextponnslii pecype] : yued. mocodue / FO.E. BockoboitnukoB, A.®. 3a10p0KHBIi.
— OmnextpoH. naH. — Cankr-IlerepOypr : Jlawp, 2016. — 224 c. — Pexum pgocryna:
https://e.lanbook.com/book/72977.

3. XykoB B.M. IlpakTuueckue 3aHsITHS IO MaTeMaTUKe: TEOpUs, 3aJlaHus, OTBEThl — PocCTOB-
H//1.: ®enukc, 2015. — 343c. (bubaumoreka AI'TY, 100 5k3.).



IpakTnueckoe 3ansitue Ne7

BexkTopHble mnpocrpaHcTBa. JIMHeliHAs 3aBUCUMOCTh M HE3aBUCHMOCTb CHCTEMbI BEKTOPOB.
Haxoxnenne 0a3uca M pa3sMepHOCTH BEKTOPHOI0 NMpocTpaHcTBa. JImHeliHble mpeodpa3oBaHus
BEKTOPHBIX mnpocTpaHcTB. HaxoikaeHue coOCTBEHHBIX BEKTOPOB W COOCTBEHHBIX 3HAYeHMId
JuHeiiHoro npeodopazoBanusi. Ksaaparuunbie (popMbI

3agaHue — pemMTh 3224 Pa3JIMYHOI0 YPOBHS CJI0KHOCTH

3
3aganme 1. Cucrema BektopoB a1= (1, 0, 0), a2 = (0, 1, 0), az = (0, 0, ¢) mpocTpancTBa R
SIBIISCTCS IMHEHHOM HE3aBUCUMOM, €CIIH. ..

1)c=0;

2) ¢ — mrob6oi ameMeHT R, He paBHbIi 0
3) ¢ - moboit anemMeHT R;
4)yc=0nmc=1.

3aganue 2. Cucrema, cocrosimiasi u3 Bekropa a = (c, 0, 0) TMHEHHOr0 MPOCTPAHCTBA, SBISETCS
JUHENHO HE3aBUCUMOI, ECIIH. . .

1) ¢ — mroboe nercTBUTENBHOE YHCII0, He paBHOE 0;
2)c=0;

3) ¢ — mo0oe AEUCTBUTEIHHOE YUCIIO;
4)Yc=0umuc=1.

3apnanme 3. J[aHO NMHEITHOE NPOCTPAHCTBO MHOTOYJIEHOB HE BBIINIE BTOPOM CTENEHU C
JIeiCTBUTENbHBIME KO3 duimentamu. Toraa BeKTopsl a; = 1 + 2x + 3X2, a=2+3x+ 4x% u as
=3 + 5x + 7x° AuHeiiHO. ..

1) 3aBUCHMBI, TaK KaK @1 €CTh JIMHEIHAS KOMOWHAIIUS d2 U d3
2) 3aBUCUMBI, TaK KaK d €CTh JUHEHHAss KOMOUHALIMS a1 d3
3) 3aBUCUMBI, TaK KaK @3 €CTh JIMHEITHAST KOMOWHAIUSA a1¥ )
4) He3aBUCHUMBI.

3ananmue 4. [Iyctb e = {ej, €, e3} u €' = {e1', €2, e3'} - 0Gasucel nuHEHHOTO TIpocTpaHcTBa L.
W3BecTHO, uTO €1' = -2e1 + 7ey + Ses, €' = 2e;1 - 3ep - 7es, e3' = Sep - 6e;. Torma matpuna
nepexoja ot 6asuca e K e’ uMeeT BUJI;

-2 2 0
1)| 7 -3 5
5 -7 -6
-2 7 5
2)| 2 -3 -7
0 5 -6




-2 7 5
3)| 2 -3 -7
1 5 -6
220
4) (7 3 5
57 6

3apanme 5. Ilycte C — marpuna nepexoja ot 6a3uca € K 0a3ucy €' HEKOTOPOro JWHEWHOTO
npocTpancTBa. X — cToiben KoopAuHAT BeKkTopa a B 0Oasuce e€'. Torma cronben koopauHAaT
BEKTOpa a B 0a3uce € MOKHO HalTu 1o popmye:

1)Cct-x
2)X-C
3)C-X
Hx-Ct

3aganue 6. Jlano HEBBIPOXKIEHHOE JIMHEHHOE TTpeoOpazoBaHue B MaTpuyHoOu dopme V = 4+ X,
rane A — maTtpuua JuHeHHoro omeparopa. Torma oOpatHoe mnpeoOpazoBaHUE MOXKET OBITh
3alKCcaHo B BUJIE:

)V=X-4

QX=y A"
YX=4"Y
Hy=4*X

Y1 :5X1+6X2,

npoctpanctBa. Haiftu obpaTHOe
Y, =3X1 +4X,

3aganue 7. [lano nmHeliHOe mNpeoOpa3oBaHME {
npeoOpa3oBaHue.

Y1 :le +6X2,

nopocTpaHcTBa. Marpuna
Yo =3X1 +4X2 p p p 1

3ananme 8. JlaHo imHeiiHoe mnpeoOpa3oBaHue {

JIMHEMHOT O oreparopa UMECT BU:

1)

2)




20

3aganue 9. MaTpuiia ToXA€CTBEHHOIO IPE0Opa30BaHus B IPOCTPAHCTBE PA3MEPHOCTU 2 UMEET
BU/I:

3aganue 10. Jlana wMarpuma JMHENHHOro mpeoOpazoBaHusi (omepaTopa) A=

=)
N e

1
0|B
1

TPEXMEPHOM JIMHCHHOM TPOCTpaHCTBE. Toraa mpeodbpazoBaHue B KOOPAUHATHOW (opme mMeeT
BU/I;

Y1 =X, + X3,
1)1y, =x; +2x,,

V1 =Xq +2X,,
2) Yo =Xq +2Xy + X3,

Y3 =X, +X3

Y1 =X, + X3,
3) Yo =Xq +2Xy + X3,

Y3 =X1 +X3

Y1 =X+ X,
4) 1y, =X, + X3,
V3 =X, +2x, + X,

3aganue 11. J[aHbl 1Ba JMHEMHBIX NMpeoOpa3oBaHUS @1 { u @ :

x'=2x+2y, x'=3x+5y,
y'=x+5y

y' =Tx-8y

npoctpaHcTBa. HaliTi MaTpuily cyMMbI TpeoOpa3zoBaHui @1 U (2.



3ananue 12. HaiiTu coOCTBEHHBIC 3HAYEHHS M COOCTBEHHBIC BEKTOPHI JIMHEHMHOTO OTEpaTopa,

3a/1aHHOT'O B IPOCTPAHCTBE MATPUILIEH A:(S :g) .

TpeGoBanus K BbINOJIHEHHUIO IAHHOIO 3a/1aHNUS:
[Tpy mOAroTOBKE K PELICHUIO 3a7a4y HEOOXOJUMO MOBTOPUTH COOTBETCTBYIOIIUE pa3zeiibl
yueOHMKa, y4eOHBIX TOCOOHIA IO JAHHOM TEME U KOHCIIEKTOB JICKIIHIA.

IlopsinoK BLINOJHEHHS 32aAHUSA:
*  W3y4YUTh y4eOHYIO HH(OPMAIIHIO 110 TEME;
*  TIPOBECTH aHAIU3 COJCPKAHUS TEMBI,

®* U3YYUTH YCIOBUA 33Ja4U,
*  MpeIOKUTH BapUaHT (WJIM BapUAHTHI) PEIICHUS 3a/1a4H.
* [IpoBepuTh NPaBUIBLHOCTH BBIMIOJHEHUS 3aJlaHUNl C UCHOJb30BaHUEM (YHKIUN U
oreparopoB Mathcad.
TpeooBanusa K 0popMJIEHHIO 32IaAHHS
Pemenue 3amau JODKHO OBITH MpEACTaBICHO B MHChbMeHHON (opme. [IpaBHIBHOCTH
BBINIOJIHEHUS 33JaHuil ¢ mMcronb3oBaHueM (QyHKuui U oneparopoB Mathcad moarBepikaeHa B

ANEKTPOHHOU (hopMe M Ha OyMaKHOM HOCHUTEJIE.

PexomeHayemMble HMCTOYHMKH:
1. beknemues, JI.B. Kypc ananutnyeckoil reomMeTpun u JUHEHHON anreOpbl. [DNeKTpOHHBIN

pecype] : yue6.— CII6. : Jlans, 2017. — 448 ¢. — URL: http://e.lanbook.com/book/91080.

2. Bocko6OoiinnkoB, FO.E. OcHOBBI BhIYMCICHHH W TporpamMMmupoBanust B makere MathCAD
PRIME [Onextponnslii pecypc] : yue6. nocobue / FO.E. BockoGoiinukoB, A.®. 3a10p0oKHBbIi.
— OnextpoH. naH. — Cankr-IlerepOypr : Jlanp, 2016. — 224 c. — Pexum pocryna:
https://e.lanbook.com/book/72977.
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