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1. Ilepevyenb KOMIeTEHI NI ¢ YKa3aHUEM JTaloB UX ()OPMHPOBaHUS B IIpoLecce 0CBOCHUS
o0pa3oBaTeJIbHOM MPOrPaMMbI

B coorBercTBUM C

TpeOOBAHUSIMU  OCHOBHOI

oOpaszoBaTenbHON

[IPOTrPaMMBbI

NOATOTOBKM OakajlaBpa B peE3yJbTaTe HU3Y4YEHMsS IUCLUIUIMHBI «MartemaTtuka. JIuHeinHas

anrebpa» vy

CTYACHTOB

JTOJKHBI  c(OPMHUPOBATHCA

komnerenuuu (OK):

Croco0GeH OCyIIECTBIATh MOMCK, KPUTHUYECKUI aHalu3 U CHUHTEe3 HH(opMaluu,
NPUMEHSITh CUCTEMHBIN TIOJIXOJT ISl pEIIeHus mocTaBiaeHHbIX 3a1a4 (YK-1);

obomenpodeccnonaabubie komnerenuun (OIIK):

CnocobeH ocyiiecTBIATh cOop,

(W (S18%:101105(5

YHHBepcaJbHbIe

00pabOTKy W CTATUCTHYECKHU AaHalU3 JIaHHBIX,

HEOOXOIUMBIX JUIS PELICHHS [TOCTABIEHHBIX SKOHOMHUYecKuX 3aaau (OITK-2)

2. Onucanue noka3arteJieil 4 KpUTepPHeB OLleHUBAHMS KOMIIETEHIINIA HA PA3JIMYHBIX 3Tanax
ux (opMUpOBaHMS, ONUCAHNE LKA OIleHUBAHUS

Bungamu y4ueOHOI IeATEIBHOCTH, B paMKaX KOTOPBIX MPHUOOPETAIOTCS 3HAHUS, YMEHHUS,
HaBBIKHU, SIBJISIOTCSA JIEKLIMU, IPAKTHUECKUE 3aHITUS, CAMOCTOATENbHAsA paboTa 00y4aronuXcs.

CooTHeceHHe IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs ¢ BUAAMHU Yy4eOHOH NeATeJbHOCTH
U OLICHOYHBIMH CpeACTBaMH NpU GOPMHPOBAHUHN KOMIIETEHIINH

Kpurepun
cpopmMupoBaH
HOCTH
KOMIIeTEHIIUH

Onucanue

®opMbl, METOABI,
TEeXHOJIOTUH

CriocobeH OCyIECTBIIATh MOUCK, KPUTHMYECKHHM aHalmM3 M CHHTe3 WHPOpPMALUU, MPUMEHSTh
CHCTEMHBIN TOIXOJ ISl pellieHus nmoctaBieHHbix 3aaau (YK-1);

3HaTh OCHOBHBIE IIOHATHS MATPUYHOI'O aHajIu3a, BEKTOPHOU | TECTUPOBAHUE;
anreopsl 51 AQHAJIMTUYECKOMN r€OMETPHUH, | OTBET HA DK3aMEHE;
UCIIONBb3yEeMBbIE B DKOHOMHYECKUX HCCIEJOBAHUAX U
IIPY U3YYEHHUH JIPYTUX TACIUIUINH;
YMETh BBIIIOJIHATH ~ OCHOBHBIC JEHCTBHUS C MAaTpUILAMH, | TECTUPOBAHUE;
HaxOJUTh OIPEJECIUTENN, 3alMChIBaTh B MATPUYHOM | BBIITOJIHEHUE
BUJE IIOJlydYEHHbIE  JIaHHBIE, MHTEPIPETUPOBATH | KOHTPOIBHOU paboOTHI;
IIOJIYYEHHBIE B XOJI€ PEUICHUS PE3YJIBTATHI; OTBET Ha DK3aMEHE;
BJIaJICHUE 3alMCU TEKCTOBBIX 3a/la4 B MaTpU4YHOH (hopMme, dyepe3 | BHINOJIHEHHUE
HaBBIKAMH JUHENHbIE OMepaTophl, KPUTEPUSIMU BHIOOpa MaKETOB | KOHTPOJIbHOM paboTHI;

NPUKIAJHBIX MPOrpaMM IS PEIICHHUs] KOHKPETHBIX
3a1ad.

CrocoOeH  OCyIIEeCTBIATH  cOOp,

00paboTKy H

CTAaTUCTUYECKUM aHalIu3

HEOOXOIMMBIX [UTs PEIIeHHs TOCTABJICHHBIX dKoHOMHUYeckuX 3aaa4u (OITK-2)

3HATh METOJI PEIIeHUsT CUCTEM JUHEHHBIX YpaBHEHMI, | TECTUPOBAHUE;
OMMpCACIICHUA COOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX | OTBET HaA DK3aMEHE,
BEKTOPOB JIMHEHHBIX ONEpPaTOPOB B MaTEeMaTHYECKH
(dhopMaM30BaHHBIX 3a/1a4ax;
yMETh BHITIOJHATH OCHOBHBIE JCWCTBHS C MAaTPHIIAMH, | TECTUPOBAHUE;
HaxXOJUThb OMNPCACINTCIN, 3allMChIBATH B MATPUYHOM | BBIIIOJTHCHHC
BUJE TIONyYEHHBIC JaHHBIE, HMHTEPIPETUPOBATH | KOHTPOJILHOU PabOTHI;
MIOJTYYCHHBIC B XOJI€ PEIICHUS PE3YNIbTaThI; OTBET HA DK3aMEHE;
BJIQJICHHC 3allUCH TEKCTOBBIX 33Ja4 B MaTPUYHOU (opme, depe3 | BHITOTHEHHE
HaBBIKAMU JUHEWHBIE OIEepaTopbl, KPUTEPUSIMHU BbIOOpA MAKETOB | KOHTPOJIBHOM paboThI;

JaHHBIX,




3aaad.

OPUKIAIHBIX MPOTpaMM Ul PELIEHUS KOHKPETHBIX

Kpurepun u nokazaresin OlieHNBAHUSA TECTOBbIX 3aIaAHMIA:

Bug tectoBoro 3amanus

Kpurepuit

ITokazarens

TECTOBBIE 33JaHUSI C BEIOOPOM
OJIHOTO (HECKOJIbKMX ) OTBETA
(-oB) B 3akpbITOi hopme

BbIOODP OIHOTO (HECKOJIBKHX )
MPaBUIILHOTO (-BIX) OTBETA (-OB)
U3 IPEJJIO’KEHHBIX BAPHAHTOB

KOJIMYECTBO
IPaBHJIbHBIX BEIOOPOB

TECTOBBIC 3a/laHUS Ha

YCTAaHOBJICHUEC COOTBCTCTBUA

KOJIMYECTBO IIPaBUIIbLHO

YCTaHOBJICHHE COOTBETCTBUSI B | JIJISl BCEX MPEIIOKEHHBIX YCTaHOBJICHHBIX
3aKpbITON (hopme MIPU3HAKOB COOTBETCTBUI
TECTOBBIC 3aJ]aHUs Ha YCTaHOBJICHUE MPABUIHLHOM KOJIMYECTBO MPABUIIBHO
YCTaHOBJICHHE NMPaBUIBHON MOCIIEI0BATEIHLHOCTH B IOJTHOM YCTaHOBJICHHBIX
MOCJIEI0BATEIbHOCTH B o0BbeMe NMpeI0KEHHbBIX 1ocJe10BaTeNbHOCTEN

3aKpbITON (hopme BapHaHTOB

Kpurepun u noka3zarejid OlieHNBAHUA KOHTPOJIbHOI PadoThI:

- 00bEM BBIMIOJIHEHHBIX 3a/IaHUI KOHTPOJIBHON PabOTHI;

- TiTyOMHa (COOTBETCTBUE M3YYEHHBIM TEOPETHUYECKUM 0000IIEHUSIM);

- OCO3HAHHOCTh (COOTBETCTBME TpeOyeMbIM B IpOrpaMMe yMEHUSIM HpPUMEHSTbH
MOJTyYCHHYIO HH(OPMAITHIO).

KpnTepnu H MOKa3aTe/in ONCHUBAHUA JOKJJIaaa € npeseHTauneﬁ:

1. HoBu3Ha Tekcra: a) akTyaJbHOCTb TEMbl HCCeNOBaHUS; O) HOBM3HA U
CaMOCTOSITENILHOCTh B IOCTAHOBKE MPOOJIEMbI, (JOPMYIHPOBAHUE HOBOT'O aCHEKTa M3BECTHOM
npoOJieMbl B YCTAaHOBJICHWHM HOBBIX CBsI3eH (MEXIIPEIMETHBIX, BHYTPHIIPEIMETHBIX,
MHTETPALMOHHBIX); B) yMeHHe paboTaTh C MCCIeIOBaHMUAMHU, KPUTHUECKOH IUTepaTypoi,
CHCTEMAaTH3HpPOBATh M CTPYKTYpUPOBaTh MaTe€pHall; T') SBJICHHOCTb ABTOPCKOH IO3UIIHH,
CaMOCTOSITENILHOCTh OLEHOK U CYXJEHHH; J[) CTHJIEBOE €IWHCTBO TEKCTa, EIUHCTBO
’KaHPOBBIX YEPT.

2. CteneHb pacKpbITHs CYLIHOCTH BOINpPOCA: a) COOTBETCTBHE IIaHA TeMe J0KiIana; 0)
COOTBETCTBHE COJIEp’KaHUs TE€ME U IJIaHy; B) MOJHOTA W MNIyOMHAa 3HaHWM MO TeMe; T)
000CHOBAHHOCTb CIIOCOOOB M METOAOB pabOTHl ¢ MaTEpPUAIOM; €) YMEeHHe 00001maTh, AeiaTh
BBIBOJIBI, COTIOCTABJISITh PA3JIMYHBIC TOUKH 3PEHUS TI0 OJJTHOMY BOIpocy (Tipodieme).

3. OG0CHOBaHHOCTh BHIOOpAa HMCTOYHHKOB: a) OIEHKAa HCIOJIb30BAHHOW JINTEPATYpHI:
MIPHUBJICUYEHBI T HanOoJiee M3BECTHBIE Pa0OTHI IO TEME HMCCIEeNOBaHUA (B T.4. KypHAIbHBIC
MyOJIMKALMU TOCJIEAHUX JIET, TIOCIeJHIE CTATUCTUYECKUE TaHHbIE, CBOJKHU, CIIPABKH U T.JI.).

4. YMeHue BBICTYNATh NEpe] ayAUTOPHEN: a) CTPYKTypa JOKJIala, MOCIe0BaTeIbHOCTD
U JIOTMKa W3J0XKEHus; 0) CKOpPOCTb, TPOMKOCTb M YETKOCTh pE€Yd; B) HCIOJIb30BaHUE
HEeBEpOATFHBIX CPENICTB KOHIIEHTPAIIMA BHUMAHUS ayJAUTOPHUH.

5. Cobmtoenue TpeboBaHMi K 0OpMIICHHUIO Nipe3eHTau B Power Point: a) mpudt; 0)
1BeToBoe 0GopMIICHHE;, B) cojiepkaHue W odopmieHue TabIUYHOTO W TpadHuuecKoro
MaTepuarna.

Kpurtepuu u noxkasarejii OleHUBAHUS Pa00ThI HA MPAKTHYECKOM 3aHATHM:

- HaJM4Me IIOJHOI'0 U Pa3BEPHYTOr0 OTBETA HA BOIIPOC TEMEL,
- JIEMOHCTpAIMS 3HAHUH KIIFOYEBBIX MTOHATUN pacCMaTpUBAEMOU MPOOIIEMBI;

4




- INIPUMEHEHHE HAYYHOU TEPMUHOJIOTUY;
- I'PaMOTHOE ONEPUPOBAHUE NOJIYYCHHBIMHA 3HAHUSMHU U HaBBIKAMMU.

KpnTepnn H MOKA3aTECJ/IM ONCHUBAHUA HA JK3aMCHE

- COAEPKATEIbHOCTh U YETKOCTh OTBETA;

- BJAJICHUE MaTEPUAJIOM PA3JIMYHOU CTENIEHH CII0KHOCTH;

- OpHEHTHUPOBAaHHE B OCHOBHBIX 3aKOHOMEPHOCTSAX (YHKIIMOHUPOBAHHUA OOBEKTOB
poeCCUOHAILHOMN 1EATEIbHOCTH.

3. KoHTpoJibHbIE 3a]aHNs WIH HHbIE MATEPHAJIbI, He00X0AUMbIe /1JIsl OLleHKU 3HAHUIA,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3yOIIMX 3TANbI
(opMupoBanusi KoMIeTeHIIMIA B Mpolecce 0CBOCHUS 00pa30BaTeIbLHOI MPOrPaMMbl

BomnpochI 111 caMOCTOSITEIbHOM MOATOTOBKH

Tema 1. MaTpuubl u onpeaeJuTe n

[Tonstne marpuubl. Buast MaTpun. PaBeHcTBo MaTpull. J[eMCTBUSA ¢ MAaTpULIAMM.
TpancnonnpoBanue Matpull. KBagpaTHbeie MaTpULIbL.

Onpenenureny KBapaTHbIX MaTPULl BTOPOT0, TPETHETO U N-TO MOPSIIKOB.
Anrebpanueckoe nomnonHenue. CoiictBa onpeaenuteneil. Teopema Jlamnaca. O6patHas
MaTpHUlla U AJITOPUTM €€ BblurciaeHus. [loHaTHs MUHOpa n-ro nopsaka MaTpulsl. PaHr MaTpuibl.
Beruucnenue panra MaTpuIbl ¢ TOMOIIBIO 3JIEMEHTapHBIX peodpazoBaHuil. JIuHeiHas
KOMOWHAaIIUsI, THHEHHAs 3aBUCUMOCTh U HE3aBUCUMOCTh CTPOK (CTOJIOIOB) MaTpuIilbl. Teopema o
paHre MaTpHULbL.

Tema 2. CucreMsbl JJMHEHHBIX YPaBHEHUI

CucreMa m JTMHEMHBIX YpaBHEHUH € N IEPEMEHHBIMU (0OLIUI BU).

Marpuna cucremsl. MatpuuHasi popma 3anicH CUCTEMBI JTMHEHHBIX YPaBHEHHH.
CoBMecTHBIE U HECOBMECTHBIE cucTeMbl. Teopema Kpamepa o pa3penmmoctu CUCTEMBI n
JMHENHBIX YPaBHEHUH C N IEPEMEHHBIMH.

Pemenue takoii cucremsl: a) mo popmyinam Kpamepa; 0) Mmeto oM 00paTHOM MaTpHUIIbI;
B) MmetoqoM ["aycca. [Tonstue o metone Xopaana—T'aycca. Teopema Kponekepa—Kanemnnu.
VYcnoBue onpeneeHHOCTH U HEOTIPEICIEHHOCTH JTF000M COBMECTHON CHCTEMBI JIMHEMHBIX
ypaBHeHM. ba3zucHble (OCHOBHBIE) U CBOOOHBIE (HEOCHOBHBIE) IEPEMEHHBIE.

basucHoe pemenne. Crucrema JIMHEWHBIX OJJHOPOJHBIX YPAaBHEHUH U €€ PELICHUS.
ITonsTue o monenu JIeoHTheBa.

Tema 3. BekTOpHBIEC IPOCTPAHCTBA

BekToph! Ha MIIOCKOCTH U B IPOCTPAHCTBE (T€OMETpUYECKUE BEKTOPHI). JInHeHHbIe
orepanuu HaJ BekropaMmu. KonmmHeapHble 1 KOMIUTaHapHbIEe BeKTOpbl. KoopanHaTel n AnmHa
BekTopa. CkasgpHOe MPOU3BEACHUE ABYX BEKTOPOB (ONpPEIEICHNUE) U €TO BhIPAKEHUE B
KOOpAMHATHOH (popme. Yroi Mexy BeKTopaMu. nl IMepHbIi BekTop. JInHeiHas koMOuHanus,
JMHEHAas 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB. BekTopHOE (JTMHEitHOE) MPOCTPaHCTBO, €r0
pasmepHoCTh 1 6a3uc. Paznoxenue BekTopa o 6asucy. [lepexon k HoBomy Oazucy. CkansipHoe
IIPOU3BEJIEHNE BEKTOPOB B N-MEPHOM ITPOCTPAHCTBE. EBKIMA0BO TPOCTPAHCTBO.

JnuHa (Hopma) BekTopa. OpToroHanbHble BEKTOpbl. OpTOrOHANBHBIN 1
OPTOHOPMHPOBAHHBIN 0A3WCHI.



Tema 4. JInHeiiHbIe onepaTopbl

[TonsTue nuHelHOTO Oomeparopa. O6pa3 U Mpoodpa3 BEKTOPOB.

Marpuna nuHeitHoro onepaTopa B 3alaHHOM Oazuce. Panr oneparopa.

Onepanuu HaJ TMHEHHBIMU orneparopaMu. HyneBoil 1 TOKI€CTBEHHBIN OIepaTOpPhI.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS JINHEHHOTO onepaTopa (MaTpHIIb).
XapakTepuCcTUYeCKUl MHOTOUYJIEH MaTPUIIBI.

JluaroHanbHBIN BUJ MaTPUIIbI TUHEHHOTO orepaTropa B 0a3uce, COCTOSIIEM U3 €ro
COOCTBEHHBIX BEKTOPOB.

Tema 5. KBagparuunbie popMbl

KBangparuunsie ¢popmbl (onpeneneHue). MaTtpuna kBaapatndHoi popmbl. MaTpuaHas
dopma 3anucu kBaapaTudHoi Gpopmbl. HeBeIpoxaeHHOE THHEHOe peoOpa3oBaHue
KBaJpaTHaHON (hopMbl. KaHOHMYECKUIT BU M paHT KBaApaTHYHOU (OPMBI. 3aKOH WHEPIIUH
KBaJpaTUUHBIX GopM. [1010KHUTENBHO U OTPULIATENILHO ONpPEAETICHHAs, 3HAKOOIIpe1eTIeHHas
KBaspaTuuHbie Gopmbl. Kputepuii onpeneeHHOCTH KBaApaTUIHON (GOPMBI Yepe3 COOCTBEHHBIE
3HaueHus ee Matpuubl. Kpurepuit Cunbsectpa.

Tema 6. J1eMeHTbI aHAJTUTHYECKOH reOMeTPUM

YpaBHEHHE JMHAN HA TUIOCKOCTH. Y PaBHEHUE MPSIMOK C YIIIOBBIM KO3 PHUIIUEHTOM H
HayvanbHOM opauHaroil. OOuiee ypaBHeHHE IpsAMOi U ero uccienoBanue. I[loctpoenue npsamoit
10 €€ YpaBHEHUIO. Y paBHEHUE NIPSIMOM, IPOXOAAIIEH: a) yepe3 JaHHYIO TOUKY B JAaHHOM
HarpasiieHuy; 0) uepes JBe JaHHble TOUKU. KoopMHAThl TOUKH NepecedeHus ABYX MPSIMbIX.
VYcnoBue napajsienbHOCTH U NIEPIEHIUKYISIPHOCTH MPAMBIX. KpuBbIe BTOPOro nmopsaka, ux
oOiee ypaBHeHue. HopmasibHoe ypaBHEHHE OKpYKHOCTH. KaHOHHYecKHe ypaBHEHHU I JIIUIICA,
runepooIIbl, mapadbobl. Y paBHEHHE IIOCKOCTH B IIPOCTPAHCTBE U €r0 YaCTHBIE CITydau.
VYcnoBue napayuieIbHOCTH U NEPIEHANKYIIIPHOCTH TUIOCKOCTEW. Y paBHEHHE NIPSIMON Kak
IepeceveHre IByX INIOCKocTel. KaHOHMUYecKue ypaBHEHHUs IPSAMOM B IPOCTPAHCTBE. Y IIIbI
MEXY INIOCKOCTAMH, IPSIMBIMH, NPSIMOM U MJIOCKOCTBIO.

3agaHus A/l NPAKTHYECKUX 3aHATHI

INPAKTUYECKOE 3AHSATHE 1

Tema 1: MaTpuusl U onpeaeuTen
IIJTAH

. Onepanuu Haj MaTpUIlaMH (TPAHCIIOHUPOBAHHE, CIIOKEHHUE, YMHOKCHHE).
. Beruncnenue onpenenureneit 2-ro 1 3-ro NOPSAKOB.
. Beruncnenue onpeznenurenel ¢ noMoIb0 Teopemsl Jlamnaca.
. Haxoxnenne matpuiibl, 00paTHOM JaHHOIA.
. Haxoxnienne panra Matpuiibl (C MOMOIIIBIO AJIEMEHTAPHBIX MPeoOpa3oBaHui).
. JInneitHO He3aBHCHUMBIE CTPOKH (CTOJIOIBI) MATPHULIBL.
. TecToBpIe 3a1aHU.
. TunoBsIe 3314l KOHTPOJIBLHOU PAOOTHI.
. Onepanumn HaaQ MAaTPULIAMHU (CJI0KeHH e, YMHOKEHUE, TPAHCIIOHMPOBAHUeE)
3anava 1. Haiitu npousBenenne MaTpuilsl A Ha 4UCIIo A, T1e

P oO~NO O WN P

2 4
A= , A=5.
3 2
3anaua 2. Haiitu cymmy matpunr A + B, rae
2 3 0 0 1 4
1 5 6 2 51

3anaua 3. Haiitu npousBenecuue marpun A - B | roe



(—101

1 0 2
= ,B=| 5 1 4].
31 0
-2 01

3anava 4. Haiftu matpuily, TpaHCIIOHHUPOBAHHYIO K MaTPHUIIS

1 2 3
A= .
4 5 6
2. BoluncieHue onpeaenaureei 2-ro u 3-ro nopsikoB
3agaua 1. BeruncnuTh onpeaenuTesb MaTPUIIbl BTOPOTO MOPSIKA

T

3agava 2. BerauciauTh onpenenuTenb MaTPUIbl TPETHETO MOPSAKa

( 1 -1 1)
A=2 1 1.

o)
3. Berunciienue onpeaeauTeei ¢ noMombio Teopembl Jlaniaca
3amaua 1. BerauciuTh onpenenuTenb MaTPHIIbl YeTBEPTOTO MOPSIKA

4 6 -2 4
|11 2 -3 1]
“la —2 1 ol
LG 4 4 6 J
4. Haxo:kaeHue MaTpuibl, 00paTHOI 1aHHOM
3apava 1. Haiitu matpuity, oOpaTHyI0 K MaTpuIle

( 1 -1 1)
A=12 1 1,

Ll 1 2 J
5. HaxoxxaeHue paHra MaTpuibl (€ IOMOLIBIO 3J1eMeHTAPHBIX NPeo0pa3oBaHuUil)
3a)1alla 1. Beluucnuth paHr MaTpULbl

-1 3 0 2
|2 -4 1 5 3]
- 5 7 -10 0
L .

6. JIuHeiiHO He3aBHCHMBbIE CTPOKH (CTOJIOIbI) MATPHIIBI
3agava 1. OnpenenuTe MakCUMaJdbHOE YHUCIO JIMHEWHO HE3aBUCHUMBIX CTOJIOLIOB
MaTpHIbI

(538)

A=|4 3 T]|.
3 2 5

7. TecToBbBIC 3a1aHUA



1 -2 120
1. ITyctp AZLO 2} u Bz[ Lo 3) Kakue w3 mnepeynucieHHbIX MAaTpHI]

CYILIECTBYIOT?

Omeemui: 1) A+B'; 2) A-B; 3) B-A; 4) B,

2. Ilpu KakuX yCIOBHAX CYIIECTBYeT Marpuna A“B?

Omeemul: 1) 4uCiO CTPOK MaTpULIbI A paBHO YMCITy CTPOK MaTpHis B;

2) 4KCII0 CTOIOIOB MAaTPHUIIBI A paBHO YHCITY CTOJIOIIOB MaTpHIIbI B;

3) 4ucio cTPOK MaTpuilbl A paBHO YUCITY CTOJOIOB MaTpuilkl B, a ymcimo cTonbios
MaTpHULbl A paBHO YHCITy CTPOK MaTpHIbI B;

4) matpuubl A u B ogunakoBoro pasmepa.

3. Marpuna A umeer pazmep 3x4. Kakoit pasmep MoxeT mMeTh MaTpuia B, uToObl

CYLLIECTBOBAIO Mpou3BeneHue A-B?
Omeempi: 1) 3x4; 2) 4x3; 3) 3x3; 4) 3x5; 5) 4x5.

2 BW
1 2 -5
4. Haiitn snemenr C,, Matpunsl C = B- A, ecin Aztl 2| uB =(3 1 J.
L o)

Omeempi: 1)-1; 2)-2; 3)—3; 4) TaKoii 2IEMEHT HE CYIIECTBYET.
3 -5 1 2
5. Haiitu onpenenurens matpuisl C = 2A—-B', roe A= [2 4}; B = {0 5}_

1 2 1 13 0 0
6. Haiitu pasHocTh onpenenureneii: |1 2 1|—|4 -2 0.
2 -7 8/ |5 6 1

7. Onpenenurenb MaTPUIbl HE U3MEHUTCS, €CIH. ..

Omeemul: 1) moMeHsTh MECTaMM JIB€ CTPOKH; 2) YMHOXHUTh CTOJOEI Ha HEKOTOpOe
4yuciao; 3) K DJeMEHTaM KakoW-muOo CTpOKM MNpHOAaBUTh 3JEMEHTHl JPYrod CTPOKH,
IpeBapUTEeIbHO YMHOXKEHHBIE Ha HEHYJIEBOE 4HCIo; 4) MaTpUIly YMHOXXHUTh Ha HEKOTOPOE
HEHYJIEBOE YHCJIO.

8. Berunciuthb |A- B|3, ecu A = (2 4) uB-= (;J

9. Matpuia A pazmepa mxn umeer pasr K, eciu. ..

Omeempi: 1) m=n=k;  2) max(m, n)=k; 3) cymectByer A™'; 4) HauBbICIIMIi
TIOPSIOK OTIMYHBIX OT HYJISI MUHOPOB paBeH K.

10. Haiitu anrebpanveckoe JOMOIHEHUE dIIEMEHTa MaTpUIlbl A, paBHOTO 8, eciu

( 12 0 )
A=19 7 15
L3 8 6 J
11. Matpuna C = AB *(BA ") AB mnocne npeobpa3oBanuii paBHa. ..
Omeempi: 1) 2A; 2) B; 3) AB;4) E.
12. Ecim y kBaapaTHOii MaTpuuel A onpefenutens A= 0, To ...
Omeemul: 1) crpoku MaTpuIsl A TUHEWHO HE3aBUCUMBI;
2) cTpOoKH MaTpUIlbl A THHEHHO 3aBUCUMBI,
3) panr MaTpuIbl A paBeH NOPSIIKY MaTPHIIBL;
4) panr MaTpuilbl A MEHBIIIE TIOPSIKA MAaTPHUIIBI;

5) panr matpuiisl A 60JbIIE TOPSAIKA MATPULIBI.
8. TunoBeble 3aJa4u KOHTPOJIbHOI PadoThI



1 2 -1
3amauva 1. Haiitu marpuny C = A- A', rie A'= . Beisicuuts, umeer au

3 1

matpuiia C obparnyro. Haiitu panr marpuisr C.

3anaua 2. Beruucnuts onpenenutenb Marpuipl C = A* +3A-E pa3lIoKEHUEM 10

1 0 -1
Bropoii crpoke, tume A=|2 1 0 |, E — exunuunas marpuma. SIBISIOTCS JIM CTOJOIBI
3 1 1
Marpuiibl C IMHEHHO HE3aBUCUMBIMU?
1 2 1 2
3amauva 3. Pemmuts matpuunoe ypasuenne AXB =C, rme A= 4l B= L 3/
2 9
C =
4 17
3agaua 4. PemuTh  Marpu4HOE  ypaBHEHHE X(B'B-3E)+18B=0, rume
1 -2 0
B = ) 1 1 E — eauunuHas MaTpHia TPETHErO MOPSIKA.

3agaya 5. BelunciuTh paHr MaTpuIbL:

2 -1 3 4 0
3 4 1 1|

1
A=l 0 1 1 4 2l
L 3 1 10 9 1 J
ﬂBHHIOTCH JIn CTpOKI/I ManI/H_U:I A HHHeﬁHO He3aBI/ICI/IMBIMI/I?

INPAKTUYECKOE 3AHSATHE 2
Tema 2: CucreMsbl JUHEHHBIX YPaBHEHHUI
Tema 3: BekTopHbIe MpoCTPaHCTBA
Tema 4: JIuHeliHble onepaTopbl
Tema 5: KBagparnunsie ¢opmbl
Tema 6: DyieMeHTHI AaHATUTHYECKOI reoMeTpun
IIJTAH

1. Perienue cuctemsl JIMHEWHBIX YpaBHEHUM:

- mo popmynam Kpamepa;

- METO/I0M OOPaTHOMN MaTpUIIbL;

- metogoM [aycca.
. PemreHne MaTpu4HbIX ypaBHEHHI.
. JInneliHas 3aBUCUMOCTDb BEKTOPOB.
. CobcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI MAaTPHUIIBI.
. OcHOBHBIE BUBI ypaBHEHUS NPSIMOM JIMHUU Ha IJIOCKOCTH.
. YcnoBus napaJyieIbHOCTH U NEPIIEHAUKYISIPHOCTH MPSMBIX JIMHUU.
. TecToBbI€ 3a1aHUs.
. TumoBbIe 337129 KOHTPOJIHHOUW pabOTHI.
. Pelienue cucremMbl JTIMHEHHBIX YPABHEHUH
3anava 1. Pemmth cuctemy ypaBHEHUH

P 0O NO Ol WN



X, — X, + Xy = 3,
2%, + X, + Xy = 11,
XX + X, + 2X; = 8

a) mo popmynam Kpamepa; 0) MmeTomoM oOpaTHON MaTPHIIBI.
3agaua 2. Meronom ["aycca pemmts cucreMy ypaBHEHUN

X, + 2X, — X3 = 1,
2%, — 3X, + X3 = 3,
4%, + X, — X3 = 16.

2. Pemienne MaTPpU4YHBIX YPaBHEHU
3anava 1. Jlanbr MmaTpuIib!

47)
:32,=127;C=101|.
11 0 4 8 2 3

5 4

Pemmts ypaBuenusi: a) AX =B; 6) XA=C.
3. JIuHeiiHasi 3aBHCHMOCTH BEKTOPOB
3agaua 1. BeisicHUT, SIBIISIIOTCS B0% BEKTOPBI a, = (1, 3, 1, 3),

a, = (2, 1, 1, 2), ag = (3, -1, 1, 1) JIMHENHO 3aBUCUMBIMH.

4. CoGcTBeHHBIE BEKTOPBI U COOCTBEHHbIE 3HAYEHHUS MATPHUIbI
3agaua 1. Hailitu coOcTBeHHBbIE 3HAa4eHHMs] W COOCTBEHHbIE BEKTOPbHI JIMHEHHOIO

1 4
1

5. OcHOBHbIE BHAbI YPABHEHHS NMPAMOii JIMHUM HA TJIOCKOCTH

3anaua 1. CocTaBUTh ypaBHEHHUE MPSAMOIL, mpoxosiieit yepes Touky A(3; -2) moxa yriom
135 ° x ocu OX.

3anaua 2. CocTaBUTh ypaBHEHHE MPsIMOH, poxosiieit yepe3 Touku A(-5; 4) u B(3; -2).

6. Yci10BUS Napa/uIeJIbHOCTH U MEePHeHIHKYISIPHOCTH MPAMBbIX JTUHHIT

3anaua 1. CoCcTaBUTh ypaBHEHUsI IBYX MPSAMBIX, MPOXOISIIHMX yepe3 Touky A(2; 1), onHa
U3 KOTOpBIX mapauresnibHa mpsimoii  3X —2Y + 2 =0, a apyras mepneHAUWKYJIsIpHA TOH Ke

orepaTopa, 3aJaHHOro Marpuieit A =

IPSIMOM.
7. TecToBbI€ 3aJaHUA
1. Haiitu X, , €CIi¥ IpHM PEIICHUU CUCTEMBI JINHENHBIX YPABHEHHUI:

X, + X = 3
J - 2x, + x, = 7,
[3x1 + X, = -2
no gopmynam Kpamepa HaiiieHbl OIIpeAEIUTENN:
1 01 3 01 1 31 1 0 3
0 -2 1|=5 7 =2 1/=0; 0 7 1]=-10; 0 -2 7|=15.
3 10 -2 10 3 -2 0 3 1 -2

2. Ilpu xakoM 3HaUYEHUM HapameTpa o, MPH PELICHUM CIEAYIOIIEH CUCTeMbl JTMHEWHBIX
ypaBHeHUi o popmynam Kpamepa BBITONHAETCS paBEHCTBO A = A, ?

10



X, — X, + 3X;, = 3
J 2X, + 4x, = l+a,
[ X, + 2X, + X, = 1
3. Pemenne matpuuHoro ypaBueHusi AXB = C umeer BU:
Omsemvi: 1) X =A7'CB™; 2) X=A"'B'C; 3) X=B'CA™; 4 X=CB'A™.
4. Tlpu pemieHMH CHUCTEMBbl JMHEHHBIX ypaBHEHUM MeTojoM [aycca momydeHa

1 01 3
pacmmpeHHas maTtpuna Buga: |0 -2 0 4 |. JlaHHas cucrema. ..
LO 0 0| -1 J
Omeemyl: 1) coBmecTHas; 2) HECOBMECTHas; 3) onpeereHHas; 4) HeonpeaeaeHHasl.

5.UTo MOXHO CKa3aTh O CHCTEMe N JIMHEHHBIX YpaBHEHHil ¢ N MepeMEHHBIMH, i
onpeieuTenh ¢ MaTpHIbl Al # 072

Omeemul: 1) cuctema coBMecTHas; 2) cuctemMa HeCOBMECTHas;

3) cuctema onpesenenHas; 4) cucreMa HeolpeaeneHHas; 5) HUYero cka3aTh Hellb3sl.
6. Permuth cucteMy TMHCHHBIX YPaBHCHUM:

X, - X3 =1
J - 2X, + 3x; = 4,
[2x1 + X, - X3 =0
Omeemul: -2 -1 0 1 2 3
X, =
X, =
Xy =

7.C momomplo Merona laycca yCTaHOBHUTH, CKOJBKO pEIICHHH HMEET CcHcTeMa
-X, + X, + X3 = 1
YpaBHEHUU: 4x, + Xy = 3
6x, + 2Xx, =
Omeemevl: 1) onHO pernieHue; 2) HU OJTHOTO PEIICHUS;
3) 6eckOHEYHOE YMCIIO pelIeHn;  4) ABa pelieHus.
8. Haiitn opiuHaTy ToukH nepecedeHus npsimon 3y —2x+6 =0 ¢ ocero Oy.

9. Haiitu TOouky nepeceueHust ABYX NpsMbIX 3Xx—2y+8=0 u 4y +x—2=0.
Omeemer: 1) (L-2);  2)(22);  3)(40);  4)(0;4); 5)(-21).
10. Kakoe ypaBHEHHE 33J1aeT MPSAMYIO, H300paKEHHYIO Ha puc. 1.

Omeembi: 1) y=4x+2; 2) 4x-2y=0; 3) 4y +2x =0; 4)
Ix+y-2=0.
¥ ¥,
F)
1
WiC % o 2 "
|-- 5 \
Puc. 1. Puc. 2.

11. Haiitu yrinoBo# ko3 duuumeHT npsamoii, n3o0paxeHHOH Ha puc. 2.

12. Haittu yrmoBoit KO3(pGUIIMEHT TPSMOM, MPOXOMISIMICH dYepe3 JBE TOUYKH C
koopaunaramu (—1; 2) u (3; 0).

13. [Ipsimbie 3x+2y+5=0u 2x+3y+5=0...

11



Omeemul: 1) napamienbHsl; 2) nepneHIuKYyJISIpHBI; 3) coBmanaoT;

4) mepecekaroTcsi HE MO/ MPSIMBbIM YTJIOM.

14 Tlpsmbie  y=kx+b u 3y—-4x+1=0 nepneHaukyispusl. Haiitu yrnosoit
ko3 durnmeHt K.

8. TunoBble 321241 KOHTPOJILHOI PadoThI

3anpauva 1. I[To dopmynam Kpamepa pemmth cucTemMy JUHEHHBIX YpaBHEHUN

3X, — X, + 2X3 = T,
2%, — 33X, — X3 = 0.
3apava 2. MetogoM 00paTHOW MaTPHUIIBl PEITUTh CUCTEMY JIMHCHHBIX YPaBHCHUM
2%, + 3X, = 7,
XX — X, + X3 = 0.
3agaua 3. Meronom ["aycca peminTs cCUCTEMY JIMHEHHBIX ypaBHEHUI
X, — 2X, + 3X; = -5
2%, — 2X, + Xy = -6,
1 2 1 2
3amaua 4. Pemmuts matpuunoe ypasuenne AXB =C, rme A= 4l B= L 3)
2 9
C =
4 17
3amava 5. Pemmte  MaTpuyHOe — ypaBHEHHE X(B'B-3E)+18B=0, rze
1 -2 0
B= 5 1 1 ; E - eTuHUYHAs MaTpHIla TPETHETO MOPSIIKA.

TecToBbIe 3a1anus

Tema 1: Onpenenurenn

% g0
1. Onpenenurens - , €CJIM 3HAYEHHE a PaBHO ...
-15
-5
-10
0
Pemenue:
app  ap
= adpdp — dpdn
daz  an

OHpCIleJ]I/ITCJ'IL BTOPOTO MOpAAKa BEIYHUCIIACTCA 110 (I)OpMYJ'IC

3 =5.4-4-(-2)=2042a

Torna
HO yCJIOBI/IIO 3aJa4uu OHpCIIeHI/ITeHL JOJI?KCH 6BITI> MCHBIIIC Hy.]I)I, TO €CThb

12



20+t2a<0= a<-10

W3 mpennokeHHBIX OTBETOB YCIIOBUIO 33/1a4M YIOBIIETBOPSET YHCIO 15 < -10.
2. Onpenenurens, He PABHbIN HYJII0, MOXKET UMETh BUL ...
1 0 0
o 0 2
0 4 0
- IPaBWJIBHO
0 0 3
o o0 2
1 4 5
1 3 2
O 7 0
0O 4 0
0 2 0
O 0 0
1 0 4
Pemnenne:
Bbruncanm KakIblii U3 OnpeeInTelei, HalpruMep, pa3iodkeHUEM I10 IEPBOM CTPOKE:
0 0 3
0.0 260 2520 Ol a4 1.0)=
0 0 2[=0 ‘4 5 -0 ‘1 5|3 ‘1 4‘_3 (0-4-1-0)=0.
1 4 5
1)
1 3 2
_+. 7 0O _5. 10 0 j_ﬂ 7
0 7 ‘]‘1‘4 t]‘ 3‘{: o/ *% o 4“
2) 0 4 0

=1-(7:0-0-4)-3-0+2-(0-4-7-0)=0.

02 0
f— lﬂ []_ IG ﬂ IG ﬂ—_ L] s S — L] —
0 0 p_ﬂ‘ﬂ 4‘ 2-|; 4+[:‘1 ﬂ‘_ 2:(0-4-0-1)=0.
10
3)
1 0 0
0 2 0 2 0 Oy .(mn—n.a\e
0 0 2_1‘4 ol O ‘G ol 0 ‘G 4‘_1 (0-0-2-4)=-8=20.
4 0
4)
1-x 2|_
x+3 4
3. Kopens ypaBHeHUs paBeH ...
-1
-5
1
5

13



0 1 1
-2 4 -5

3 0
4. Onpenenurenb paBeH ...
-21
-3
33
5
Pemenne:

Onpenenurens TPETHErO MOPSAAKA MOKHO BBIYUCIUTD, HAIPUMED, Pa3JI0KEHUEM I10 HJIEMEHTaM
IIEPBOM CTPOKH:
0

1
-2 4 —S:t]-‘4 2
0

0 3

-2 -5

3 3|t

-

3 om (23 (=5)3) 4

-2 4
0

+1-(-2-0-4-3)=-1-9+41-(-12)=-9-12 =-21.

,_.
ba =] =
o]

5. Onpenenurens PaBEH ...

91

97

83

89

Pemenue:

Onpenenurens TPETHEro NOPSAKA MOXKHO BBIYUCIUTH, HAIPUMED, Pa3I0KEHUEM IO AIEeMEHTaM
NIEPBOM CTPOKH:

4 1 5

_a 7 O b Oyl Tl 4979, 9=
1 7 0j=4 5 3‘ 1‘:] 3+5‘G 2——1 21-1-3+5-2=01,
0 2 3
+
3 ;c_ 52 3

6. Kopenb ypaBHeHUs <X PaBEH ...

-1

-2

1

2

Pemenue:
ap; ap

—dapay T dpdy

a1 A

Onpenenutens BTOPOTO MOPSIKA BRIYUCISETCS O (opMyIie

3 x+5 2 y y
1 2 =3 (2-x")-(x+5):1=6-3x" —-x-5=-3x" —-x+1.
2-x
Torna
ITo ycI0BHIO 3314 ONPENETUTEND HOJKEH PABHATLCS 3 , TO €CTb

14



3t _x+1=3 = —3xi_x+4=0.
_;I_
x1=-lx =—.
CrnenoBaTeabHO,

7. Onpenenurens, paBHbIM HYII0, MOKET UMETh BUJ ...

0 6
5 0

0
- IPaBUJIBHO

3 1
-1 0
-9 0

0 0
10 0
0o 2

0 3
5 0
0 0

Pemenmue:
Borarcnum Kaxapii U3 onpeaenuTelei, Hampumep, Pa3ioKeHHEM I10 ITOCICTHEMY CTOJIOIY:

[FERLFE N ]

-1 S Do Db

2 03 1 , 3 ) 3
3 _1 ﬂ:]."ﬂ —Q_GII:] _9+'D'3 _1:
0 -9 0

1)

=3:(-9)-(-1)-0=-27=0.

1 0 0
0 10 1 0 1 0
0 10 D=t]-‘ ‘—a-‘ ‘+2- ‘=
0o 0 2 Do 0 0 0 10
2)=2-[1-1G—G-D}=2t];&t].
0 0 3
0 5| 5.0 0 0 0
0 5 G=3¢ ‘—ﬂw ‘+Gw ‘=
-0 o 7o 0 5
5 =30 -0-5-7)=3-(-35)=-105=0.
2 0 6
3 5 2 0 0
3 5 0= 5-‘ ‘—G-" ‘+9 ‘
>0 9o PBO 30 35
5 =6-3-0- 5:3)+9-(2:5-0-3)=6-(-15)+9-10=-90+90=0.

Tema 2: Onepanuu HaX MATPULIAMH

o) o)
a=(i 3 3 5=(17 5 23
1. Jlaubl MaTpuIIbl Tornma matpuna
paBHa ...

C=24A+H8

15



f4 7 7
1 3 4
5
1

L8 - IpaBUJIbHO
(3 4 ]

-3 4

(4 7 7

15 9 :-3]

(3 4 5

11 6 5]

2. YMHOXKeHue MaTpullsl A Ha MaTpuily B BO3MOXHO, €Clii 3TH MaTpHUIIbl UMEIOT BUJ ...

f_,i 1‘\
A=lo 3 21 0
2 2 32[3 4 :::]
\ A -HpaBHJILHO
4 1
(3 1Y B=|0 3
A=12 4 2 2
\ N
(21 0 (31
B=13 4 2] 4=13 4]

A:[—l —3] B:[—a ?] C=AB
3. JIaHBI MaTpHUIIEI u Torna marpuma & = 4" 5 pyeer
BU]T ...

(-6 4
& -3
\ ~IIPaBUJILHO
(6 4
-9 =15
.
(6 0
3 -3
L
(-6 8
1 -3
.
Pemenne:
Ipoussenennem <4° B marpuust 4 pasmepa ™ * 7 wa marpuuy £ pasmepa 7 Xl yaspmacrcs
C mx[ o Ci y
Marpuna ~ pasmepa , DJIEMEHT KOTOpOil ¢ paBeH CyMMe IPOU3BeIeHH il

16



COOTBETCTBEHHBIX DJIEMEHTOB i-if CTPOKH MaTpuip! <4 u j-ro cTon6ia MaTpuis! B Torma

C:A_B:[ 6 4]_[_1 t]]:[ 6-1+4-(-3) 6-0+4-1 ]:

-1 -3 301)7|-11+(=3)(-3) -1-0+(=3)-1
_{-6 4
B & -3y
1 2 3
A=14 1 2 ,
4. Jlana matpuna 34l Ecmu B=24" -4, TO MaTpuiia B paBHa ...
f1 6 3)
0 1 6
3 0 1
\ / - IpaBUIIBLHO
f1 0 3)
6 1 0
3 6 1
\ ;
(1 4 3)
21 4
3 2 1
. F,
2 8 6)
4 2 8
6 4 2
\ /
4 2
(43,
5. Jana matpuna 3 Ecnun B -24=3E, rne £ — equnnunas MaTpHuIia TOro

e pazMepa, yTo U MaTpuua A, To marpuna B pasna ...

11 —6]
4

\ - IIPaBUIILHO
(11 4
-6 5
Ly

(-5 —4
6 1
Ly

(-5 6
-4 1
Ly
Pemenne:

IIpyr yMHOXEHHHU MaTPULIBI HA YUCIIO KaXK/IbIM AJIEMEHT MATPUII YMHOKAETCS HA JAHHOE YHUCIIO.
[Tpu cnokeHnn WM BBIYUTAHUW MATPUI] OJIMHAKOBOW Pa3MEPHOCTH COOTBETCTBYIOIINE
AJIEMEHTBI MATPHUI] CKJIAJIBIBAIOTCS WJIM BBIYUTAIOTCS APYT U3 Apyra. B naHHOM ciydae:

T _ r (4 2Y_.(1 ©
B! -24=3E=3B 2[_3 1]_3[ﬂ 1]:

T (3 0Y.{8 4) (11 4 (11 -6
B ‘[::: 3]’“[—5 2]‘[—5 5]' B‘[4 5]'
CrnenoBaTeabpHO,

17



4= 1 3
4 2] 34-BT =2E, g
6. /lana maTpuna Eciu rae — €IMHUYHAsl MaTpPHUIIA TOTO KE

pasmMepa, uto u mMatpuia A, To matpuiia B paBHa ...

(1 12)
o 4

\ 4 - IpaBHIILHO
F 1 9‘1
12 4

Ly K,
1 10)
7 4

Ly K,
F 1 T"I
10 4

Ly K,

Pemrenne:

IIpy yMHOXEHUN MaTpULbl HA YUCIIO KaXKIbIM JIEMEHT MAaTPULIBI YMHOKAETCS HA JAHHOE YUCIIO.
IIpu cioxeHuu UM BBIYUTaHUHA MAaTPULL OAMHAKOBOM pa3sMEPHOCTH COOTBETCTBYIOLIUE
AJIEMEHTBI MAaTPULL CKJIAJBIBAIOTCS WM BBIYMTAOTCS APYT U3 Apyra. B n1aHHOM ciydae:

T _ {1 3Y_ T _, (1 0
34-B' =2E=3 [4 2] B _z[ﬂ 1]:

BT 13 {2 o0y_f1 9 B- 1 12
112 6 0 2] (12 4] 19 4
CnenoBareinbHO,

- 2
-2 2 -2 C=4B

7. JlaHBI MaTpULIBI U Torma maTpuna UMEET
BUJ ...
(8 -2

-4 -2
\ - IPaBUIILHO
(-8 4

-6 6
\
(8 -4

-2 -2
\
(-8 -6

4 6
\
Pemenue:
Ipoussenennem ° B marpuusr 4 pasmepa ™ * 7 ma marpuny B pasmepa 7 *I yaspisaercs
C m x| o Cij y

Marpuia “~ pasmepa , DIEMEHT KOTOPOH * paBeH CyMMe IPOU3BEIEHHI

COOTBETCTBEHHBIX HJIEMEHTOB i-i CTPOKH MaTpUIsl < U j-ro cTON6IA MaTPHIIBI B Torma

C:A-B:[_l —4]_[ 0 2]:[1-G+[—4]-[—2] 1-2+(—4}-1]:

2 2} -2 1) [-2-0+2-(-2) -2-2+2-1

e e o

Tema 3: Panr maTpuubl

18



4= [ 0 x’- 9]
1. Panr Marpuist x paBeH JIByM, €CJIM 3HAYCHHE X PAaBHO ...
~4
4
-3
3

A= [g 2 —G:::]
2. Panr matpuiibl paBeH ...
2
1
3
4
Pemenmue:

Panrom MaTpulbl HA3bIBACTCA HanOOIBIINHI 13 IMOPAAKOB €€ MUHOPOB, HC PABHBIX HYIIIO.
CYH_IeCTBy'I-OT HCHYJICBBIC MUHOPBI BTOPOI'O MOPAAKA, HAIIPUMEDP:

My=[2 TH=3-2-(-1)-5=6+5=11%0.
255 2

CriemoBaTenbHO, PAHT PABEH JIBYM.

4 4
4=|0 0 4
4 4

RN N

3. Panr maTpuisl PaBEH ...
2

1

3

4

Pemrenue:

PaHrom MaTpuiiel Ha3pIBaeTCsl HAMOOJBIIN U3 TOPSIKOB €€ MUHOPOB, HE PaBHBIX HYJIIO.
Brrunciaum MUHOPBI IEPBOTO, BTOPOTO U TPETHETO MOPSIKOB.

B A s a01620
M= axg M2=f g|=4r4-40=1620,
4 4 4
0 4 0 4 0 0
My=p 0 gl=afy eafy Jeaf] Yea0a-ann-
4 4 4 4 4 4 4 4 4

—4-(0-4-4-4)+4-(0-4—-0-4)=4-(-16)—4-(—16)=—64+64=0.

Torza paHr MaTpuIsl <1 Gyer paBeH JByM, TaK Kak HAHOONbIIHIT U3 HOPSIKOB ¢ MHUHOPOB, HE
PaBHBIX HYIIO, PABEH JABYM.

[

4. Panr Matpunbl ] paBEH ABYM, €CIIM 3HAYEHUE X PABHO ...
2

-2

-1

1

19



Pemrenmne:
Panrom maTpuiisl Ha3pIBaeTCsI HAMOOIBIINI M3 TIOPSIKOB €€ MHHOPOB, HE paBHBIX HYJt0. Panr

Matpuibl <1 GyjieT paBeH JABYM, €CIIM MUHOD BTOPOTO HOPS/IKA HE PABEH HYII0. BhucIum

PR e | 0 _[?_.. 2
M 0 x+2 O 1») (x+2)=0. x# %], x# -2,
CnenmoBarensHO, :
x+1 2 3
A=1 0 5 4
0 0 x-2
5. Panr matpuusl PaBEH ABYM, €CIIM 3HAYEHUE X PABHO ...
2
0
-2
1
Pemenmne:

Panrom maTpuiisl Ha3pIBaeTCSl HAMOOIBIITNIN U3 TTOPSIKOB €€ MUHOPOB, HE paBHBIX HYJHO. Tak
KaK CYLIECTBYIOT HEHYJIEBbIE MUHOPBI BTOPOI'O IOPsIKA, HAIPUMED

My = § i =2.4-3-5=8-15=-7 20,
TO paHr MaTpulbl <1 6yneT paBeH AByM, eciu
MHUHOP TPETHETO MOPSIKA paBEH HYIII0. Beraucium
x+1 2
My={ 0 5 4 |=(x+1)5-(x-2)=0.
0 0 x-2 x=-1, wmm x=2.

CnemoBaTennsHO, ~

6. Marpuna, panr KOTOpoil paBeH €AMHUILIE, MOYKET UMETh BU ...

£ Y
2 2
\ / - IpaBWJIBHO
i A
1 0
0 1
\ ¥,
3 2)
1 1
\ ¥,
£ [] 1 ™
0
\ ¥,
Pemenne:

Panrom marpuiibl Ha3bIBaeTCs HAMOOJIBIIUHN U3 MOPSAAKOB €€ MUHOPOB, HE PAaBHBIX HYIIIO.
Beruncnum paHr KaxJa0i MaTpHILIbL.

(s 1)
1) Tak Kak CylecTByeT HEHYJIE€BOW MUHOP BTOPOTO MOPSIKa
M, :‘é ‘f =1-1-0-0=1%0,
TO paHI MATPULLI PABEH JBYM.
3 2
e [1 1].
2) Tak Kak cyllecTByeT HEHYJIEBOM MUHOP BTOPOIO MOPsAKA
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2

=3-1-2-1=
2=3-1-2-1=120,

TO paHT MaTPHUIIbI PaBEH JBYM.

4 _[ ]
1
3) Tak Kak cyIliecTByeT HEHYJIEBOH MUHOP BTOPOTO MOPSIIKA

=0-0-1-1=-120,

TO paHI MATPUILIbI PABEH JBYM.

[ ]

] Tak Kak CylIecTByeT HEHYJIEBO MUHOP MEPBOTO MOPsIIKa, HAIIPUMEP
2 2
3

M, = =2-2-2:2=4-4=0,
M{=220, 27 2 ;

° 4 MUHODP BTOPOT'O ITOPsAAKa TO paHT
MaTpulbl paBCH CANHUIIC.

Tema 4: O0paTHass MaTpuIa
1. lns matpunsl A cyiiecTByeT oOpaTHas, €Clid OHa paBHa ...

1 2 1)
31 0
1 3 0

L F HpaBI/IJII)HO

(1 2 2)
0o 1 1
1 00

LN r

1 2 1)
T 5 3
2 4 2

L K

1 7 3)
3 8 9
2 3 6

Ly K

Pemrenne:

Bceskas HeBBIpOXKACHHAS KBaApaTHAs MaTpUIla ©MeeT 0OpaTHYI0 MaTpHUIly, TO €CTh MaTpHIla
uMeeT 00paTHYI0, €CIIH OINPEIEIUTENb MAaTPULIbI HE PaBEH HYJIIIO, TOTAa

121
4= 1 G:I-E %‘—GE %m-‘é d=1-(o-1)-0+0=8=0.
130

2
X

SN

2. JInst MaTpHULbl He cylecTBYeT 0OpaTHOM, eclii 3HaYeHUE X PaBHO ...
+4
- IPaBUIIBHO

+8

I+

I+

1
4
1

8
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Pemrenmne:
Martpuiia He ©MeeT 0OpaTHOM, €CITU ONPEICITUTENIb MATPHUIIBI PaBeH HYJIIO, TO €CTh

|4 =

2
fl) Xg —4.8-x2.2=232-2x%2 =0 :,sz(xz—lﬁjzﬂ:sx:iﬂl.

4 2 2 -2
4=13 2| B3|
3. TaHbI MaTPHUILBI u Toraa penieHne MaTpUYHOTO YPABHEHHUS
A-X =5 ymeersun ...
(3 -6
-5 11
\ - TIPaBUIILHO
1 2
1 5
Ly
6 -12
-10 22
Ly
(7 -16
-8 20
LN
Pemnenue:
> X=41B,
ellIeHIe MAaTPUYHOTO YPABHEHHS HMEET BHI e
_ 1{A
4l [4n A
l4[\ 412 4n
— oOpaTHast MaTpHIIa.
4 2
[4l=]3 3|=4-2-2-3=8-6=2=0,
BbIUHCINM TIOCIEI0BATEIHEHO =

4y =(-1)"2=2,

S
Torna 2 -3 4

CrnenoBaTeiabHO,

-l o 12 =22 -23y_1f{e -12Y_{3 -6
A=4 B‘§[—3 4][—1 4]‘5[—1{: 22]‘[—5 11]'

SRR
4. JlaHbl MaTpPUIIBI - u Torna perienne MaTpUYHOTO YpaBHEHUS

X-4A=05 pyeersurn ...
28 -14
14 -12

] - IPaBUJIBHO

22



(-0.6 -04

-02 -22
LY .
(-28 -14

-1 0
LN
(0.6 3.2
. 02 -34
Pemenne:

X=B-4"

Perenye MaTpuuHOro ypaHenus <% -4 = B MoxHO IIpencTaBuTh Kak ' Tae

-1 _ 1Ay Ay

4|\ 412 4
— oOpaTHasi MaTpHIia.

3

|=-1-1-3-(-2)=-1+6=5,

l4]="3

BruucinMm mmocienoBaTteabHO

A= [_]}1_1 -1=1, 4y =[—1}1_2 '[—2}=2:
Ay =11 3=13 45 = (1) 1=1.

a1 If1 -3
Torna

CrnenoBaTeiabHO,
Cmoa-l_1f0 7Y (1 -3y_1lf14 -7y_{28 -14
A=5-4 ‘3[1 3] [2 —1]‘5[? —5]‘[1:4 —1:2]'

5. st matpuiibl A cymecTByeT oOpaTHasi, €CJIM OHA paBHA ...
5\

—

— e L

1
2
- IPaBWJIBHO

i

!
R

==
Ohods b DD
- ey

— LA = = kD O [ B o Y PO

VOO e = D

N

L
Pemenne:

Bcesikas HeBBIpOKIeHHAS KBaJ[paTHAs MaTpUlla UMEET 0OpaTHYIO MaTpHILy, TO €CTh MaTpUIla
nMeeT 00paTHYIO, €CIIH ONIPEACIIUTENh MAaTPHUIILI HE paBeH HYIO. Toraa BEIYUCIUM

ONpCaACIINTCIIN
320 0 1 2 1 2 0
|A|:f g }}:3-‘{, o=2 0 alFsef G‘:S-(G—G]—E-{4—1)+
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A=

= e a2
[ T s Y OO
bd = L

+5:(0-0)=-6 =20,

* TO €CTh IJI1 MaTPULBI cyliecTByeT oOparTHasi.
Tak Kax onpeaenuTeNu OCTaIbHBIX MAaTPUI] PaBHBI HYIIO, TO JJIsi HUX OOpaTHON MaTpHILIbI HE
CYILLECTBYET.

1 3 «x
A=12 6 4

x 5 1 .
6. Jlyis MaTpuIsl He CyliecTByeT 00paTHOM, €CIIM 3HAYEHHE X PABHO ...
2
-2
1
-1

Tema S: CucremMsbl JTHHEHHBIX YPABHEHUH
1. Meronom Kpamepa He MoskeT ObITH pellieHa CUCTEMA JIMHEHHBIX YPABHEHUH ...
(x+2y-1=0,

3
2x+4y-1=0
L - IPABHUIILHO

(Tx+3y-4=0,
12x-5y-7=0

5

(3x+y-1=0,
{7x-y+1=0
(3x+4y-1=0,
1-5x+y-6=0
Pemenne:

CI/ICTeMy JIMHEMHBIX anre6pa1/1qec1<lxlx ypaBHeHI/Iﬁ MOKHO PCIIHUTh MCTOAOM KpaMepa, €CJIn €€
OMpECACIIMTEIIbL HC paBCH HYIIIO.

Tx+3v-4=0,
2x-5v-7=10
1. 3 cucremsl g MOJy4YUM
A=l 3]=7-(-5)-3-2=-35-6=-41
T o577 33 a=35me=-4120,

cJIeIOBaTEIbHO, CHCTEMA MOXKET OBITh
pemiena metosioM Kpamepa.

{Ex +y-1=0,
—v+1=
2. U3 cucremsl Tx-y+1=0 MOJIy4YUM
A= ll=3-(-1)-17=-3-7=-10=0,
CJIEAOBATEILHO, CHCTEMA MOKET OBITh
pemiena metosioM Kpamepa.
{3.1:-1— 4y—-1=0,
3. U3 cucTeMBl - x+y-6=0 MOJIy4YUM
3 4
A=|"5 (|=3-1-(-5)-4=3+20=23=0,

CJIeZIOBATENIbHO, CHCTEMa MOXKET OBITh
pemeHa metogoM Kpamepa.
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1 2
2 4

xt+2y-1=0,

{Ex t4y-1=0
4. I3 cucteMbl s MOJy4YUM

ClIeZIOBaTeNbHO, CHCTEMA HE MOXKET OBITh pemieHa MeTogoM Kpamepa.

A= =1-4-2-2=4-4=0,

3x—ytlz=1,

{Ex +3y-z=8
2. bazucHoOe pelIeHre CHCTEMBI MOXKET UMETh BHJ ...

(1;2;0)

-1,-2;0)

(2;1,0)

(-2,-1,0)

Penienue:

ITo meTonmy ["aycca mpuBeaeM MaTpHILy CUCTEMBI C TIOMOIIBIO AJIEMEHTAPHBIX ITPeoOpa30BaHUA
CTPOK K TpaneueuaaIbHON UM TPEyrojJbHOU (opMe. 3aruiieM paclIupeHHYI0 MaTPUILy

CHCTEMBI H TIpeobpasyem ee:
3 -1 2|1 6 -2 4|2 6 -2 4
2 3 -18 - 6 9 -—3|24 - 0o 11 -7

MOKET OBITh 3aIicaHa B BUJIC

2
22

] CJ'IeI[OBaTeJIBHO, CHUCTCMa

1 5

=24 v - 4 =1 -___

{6x—2}-+4z:2: x 5(" <) 42}: x=1 112:
Tz =272 . .

1ly-7z=122 }':1[22+Tz] }':2+72

7 XHY
rae < — cBoOoaHas mepeMeHHasi, a < — OasucHble. O01IEEe perieHne OyaeT UMETh BU/T

5

1-—z2-—z:z|
BasucHBIM pellieHreM Ha3bIBAETCS BCIKOE PENICHUE CHCTEMBI, B
KOTOPOM CBOOO/THBIE TIEPEMEHHBIE UMEIOT HYJIEBBIE 3HAUEHHMS. 3HAUUT, 6A3HCHOE PEIICHHE

(1: 2; 0).

OyZeT UMeTh BUJ

3. Metogom Kpamepa He Mo:keT ObITH pellieHa CUCTEMa JIMHEHHBIX YPABHEHUH ...
(-2x+3y+5=0,
3

4x-6y-7=0

- IpaBAJIIBHO
(-2x+3y+5=0,
14x+3y-7=0

(—4x+3y+5=0,
14x-6y-7=0

(-2x-3y+5=0,

[4x-6y-7=0

Pemenne:

CucreMy NMHEHHBIX alreOpandecKux ypaBHCHHH MOXKHO pemmuTh MetonoM Kpamepa, eciu ee
OIPE/ICIUTENb HE PABEH HYIIIO.

-2x+3y+5=0,

4x+3y-7=0

1. 13 cucremsbl { MOJTy4YUM
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-2 3

A=y 3

=(-2)"3-3-4=-6-12=-182 0.

CJ'ICI[OB&TCJ'II)HO, CHCTEMAa MOXKET OBITh

pewena metoioM Kpamepa.

{—4x+3}'+5:t],
2. U3 cucremsl 4x-6y-7=0 IIOJIY4UM
-4 3
.&:‘4 Cgl= (-4 (-6)-3-4=24-12=12=20.

CnenoBaTenbHO, CHCTEMA MOYKET
ObITH perieHa metosioM Kpamepa.

{_2.'{_3}""5:[]__
3. U3 cucTeMsl 4x-6y-7=0 Oy M
-2 -3
A=ly _5‘=(—2)-(—6)—[—3}-4:12+12:24¢a,

CnepoBarenbHO, CHCTEMA
MOJKET OBITh pernieHa MeToioM Kpamepa.

{—2x+3}'+5 =0,
4. U3 cucremsl 4x-6y-7=0 IIOJIyYUM
-2 3
A= 4 _6‘2(—2]-(—5)—3'—1212—12=ﬂ.

CnegoBarenpHO, CHCTEMA HE MOKET OBITE
perrena metogoM Kpamepa.

4. JInisi HeBBIPOYXKICHHOMN KBapaTHOI MaTpuisl A pemenne cuctembl LY =B g marpuunoit
dbopme umeeT B ...

-1
X=4"B - IPaBWJIBHO

X=B4
X = 4B~}
X =BA4™!
{5‘-{7 -2y =1
2xty=

5. PCH_IGHI/IC CUCTCMBI HHHeﬁHBIX ypaBHCHI/Iﬁ v METOAOM KpaMepa MOXET UMCTH
BUL ...

1 -2 51

4 1 2 4
¥ = V=

5 -2 7|5 -2

2 1 2 1

- HpaBI/IJ'ILHO

5 -2 5 -2

2 1 2 1
¥ = : V=

1 -2 51

4 1 2 4
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1 2 5 1
4 1 -2 4
X = v =
5 20 7 |5 2
-2 1 -2 1
5 2 5 2
-2 1 -2 1
X = . y=
1 2 5 1
4 1 -2 4
Pemenue:
Pemenue cucteMsl /! IuHEHHBIX ypaBHeHMIt ¢ T HeM3BECTHBIMH, ONIPEAEIHTENL KOTOPOit
Ay Ay Ay
A=4=0 X]=—, X2 =—=,  Xp=—.
L HAXOOUTCs 110 q)OpMy.]IaM KpaMepa A A e A e
A(j=12.....n)

* — ompeneNnuTeNb, OTYUYCHHBIH U3 ONPEICITUTENS CUCTEMBI 3aMEHOH J-T0
CTOJIOA CTOIOIIOM CBOOOIHBIX YIEHOB, TO €CTh

1 -2 5 1
4 1 2 4
X = S P ——
5 =20 5 -2
2 1 2 1

6. MaTpuYHBIM METO/IOM MOXKET OBITh PEIIEHa CHCTEMa JIMHEHHbIX YPaBHCHHH . ..
(3x+y-1=0,
k-

Tx—-y+1=0

- - IPaBUJIBHO
(4x+ 2y -1=0,
16x+3y-7=0

(3x+y-z=1
3
Tx—ytz=12

(3x-6z-1=0,
-x+2z-6=10
Pemrenne:

CucreMy TUHEHHBIX anreOpanyecKux ypaBHEHHH MOKHO PEUINTh MATPUYHBIM METO/I0M, €CITU €€
OIIPEIEIUTEND HE PABEH HYIIIO.

4x+2y-1=0,

{6x +3vy-7T=0
1. I3 cucteMsbl o HOJTY4UM

CrnenoBaTenbHO, CHCTEMA HE MOXKET OBITh pellieHa MaTPUIHBIM METOOM.
3xty-z=1,
Tx—-ytz=12

)
&:‘4 2-4.3-2-6=12-12=0.

6 3

2. Cucrema { HE MOKeT OBbITh pelieHa MaTPUUHBIM METOJI0OM, TaK Kak
KOJIMUECTBO NMEPEMEHHBIX MPEBBIIIAET YHUCIO YPaBHEHUH.

3x—-6z-1=0.

-xt2z-6=0
3. U3 cucremsbl MOJTy4YUM

A :‘_31 ‘,,5‘: 3-2-(-6)-(-1)=6-6=0.
= CrenoBaTenbHO, CUCTEMA HE MOKET OBIThH
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pemicHa MaTpUIHBIM MCTOIOM.

{3x+}'—1:i],

—v+1=

4. U3 cucremsl Tx-y+1=0 MIOJIyYUM
&:E Hl=3-n-1-7=-3-7=-10=0

CrnegoBarenpHO, CHCTEMA MOXKET OBITH
peleHa MaTpUIHBIM METOJIOM.

7. MaTpu4HbIM METOJIOM He MO:KeT ObITh pelleHa CUCTEMA JIMHENHBIX YPaBHEHU ...

(Ax - 2z+4 =0,
1-10x+5z-5=0

L - IIPaBUJILHO
(2x—4z-1=10.
1-x-2z-6=0

(4x+ y-5=0,
15x-2y+3=0
(3z-5y-7=0,
1-z+2y-3=0
Pemnenue:

CucreMy nTUHEHHBIX anreOpanyecKux ypaBHEHUI MOXKHO PEIIUTh MATPUYHBIM METOJOM, €CIIU €€
OIIPEEIUTEND HE PABEH HYIIIO.

2x—-4z-1=10,
-x—-2z-6=10
1. U3 cuctemsl HOJTYYHM
2 -4
A= 21 22 =2-(-2)-(-4)(-1)=-4-4=-8=0.

CnenoBarenbHO, CHCTEMA MOKET
OBITh pellIeHa MATPUYHBIM METO/IOM.

{4x +y-5=0,
—2v+3=
2. U3 cuctemsl 3x y+3=0 MOJY4YUM
a=ls Ll=4-(-2)-1-5=-8-5=-1320.

CrnenoBaTenbHO, CUCTEMA MOJKET OBITH
pelreHa MaTPUIHBIM METOJIOM..

{32—53;—?261:

T SR g

3. Us cucremsr & - <Y 3=0 HOTyIUM
A=? Pl=32-(-5)(-1)=6-5=1=0.

CrnepoBarenpHO, CHCTEMA MOYKET OBITh
pemeHa ManI/I'-IHI)IM METOOOM.

{4x -2z+4=0,
— + — &8 =
4. 13 cucremMbl 10x+3z-5=0 MOJIy4YUM
4 -2
&:Llﬂ S[=4-5-(-2):(-10)=20-20=0.

CrnenoBatenbHO, CHCTEMAa HE MOXKET
OBIThH pellIeHa MATPUYHBIM METO/IOM.
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Tema 6: KBagpaTuunbie ¢popMbl

-4 2 1
2 5 -1
1. Matpune bo-13 COOTBETCTBYET KBaJpaTHuHas popma f [XI; X2: YE”]‘ paBHad ...

2 2 2
i ;- q = ra
437 +4x5X, + 23933 +5x5 —2x,X3 + 353 - npaBiTbHO

2 2 2
—4xy +4xX9 +2x0 5305 +2X5X +3x3

2 2 2
—4x] + 200X + XXy + 535 —XpXg + 3x3

2 2 2
—4x7 +2x%) + X X3 +5X5 + XXy +3x3
Pemenue:

Cnaraemsie u3 (bOpMBI MOXHO IIPpEACTAaBUTH B BUJIC

o XX :(a.. +g]:{:{ =d: "X.x.vYagsx.x.. 127 )
o gl e e e T Oun COOTBETCTBYIOT KaK i-

- ' - QXX =X X
CTPOKE H j-CTOJIOLLY, TaK U j-CTPOKE M i-CTOJIOLY MATPULIBI B CHIIY TOTO, YTO / /

(RN

, TOATOMY Ha KaXKI0# U3 ABYX MO3UIHIA 1] ¥ I MaTPHUIIBI 3aIUCHIBACTCS 10

-

. COOTBETCTBEHHO,

X5 =X X
Koa(duimeHTs! HOPMBI IPU KBaJIpaTax HEM3BECTHBIX, TO €CTh 1 3amMChIBAIOTCS Ha
[JIaBHOM auaroHanu. [{ist naHHoH GOopMBI 2JIeMEHTBI MAaTPUILIBI PABHBI:

ayy =—4ap=2iay =liay =2ian =5ay =-Lay =lapn =-Lay =3.
CrnenoBarenbHO, TaHHAS KBaJpaTHUHas popMa UMEET BUJL

2 2 2
Flagsxg:ag )= —4a +4xx, + 23,05 + 535 —2%,%3 +3x3.

2. Marpuua KBaJgpaTH4HON (POpPMBI

2 2 2
Flaaxg:ng)=x7 +2xx) + 333 +10x,13 + 13

UMECT BU] ...
f1 1 0

1 3 5

0 5 1

v -HpaBI/IJ'II)HO
f1 2 0
2 3 10
0 10 1

L

05 1 0
1 15 5
L0 5 05
1 1 0
1 -3 5
0 5 1
Pemienue:

Marpuiia kBapaTH4IHON (POPMBI CUMMETPHUYHA OTHOCUTENHHO TTIaBHOW nuaroHanu. CrnaraeMele
u3 (opMbI MOXKHO MPEACTABUTH B BUJIE

o XX = lds +a--J-x-x- =d:"x:x.ta..-x.x:, 1# 7] .
e J Jt 1 §yoory JEoTITE J . OHH COOTBETCTBYIOT KaK 1-
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CTPOKE U j-CTOJIOILY, TaK U j-CTPOKE M 1-CTOJIOIy MAaTPHUIIbI B CHITY TOTO, YTO ! !

| R

, TO3TOMY Ha KXJI0W U3 ABYX MO3UIMH 1j U ji MATPHUIIBI 3aNMChIBaeTCs M0 = . COOTBETCTBEHHO

-

x.‘ Mg x.‘
K03 PHLHEHTH! (OPMBI IPH KBAIpaTax HEU3BECTHBIX, TO €CTh i1 3anMCBIBAIOTCS HA
rJIaBHOW AuaroHanu. Jist JaHHO#M (pOPMBI 37I€MEHTHI MaTPULIBI

ajp =Lap =Lay=lay =3, a3 =ay; =0.ay3 =5.a3 =5.a3 =

1.
1 1 0
1 3 5}
0 5 1

CJ'Ie,I[OBaTCJ'IBHO, 3a/laHHasg KBaJlpaThu4iHasi (bopMa OITMCBhIBACTCA ManHHCﬁ

-2 0 1
0 3 2
L . .
3. Marpune - COOTBETCTBYET KBaJipaTuuHas (hopma f [xlf %25 %3 } paBHai ...
2 2 2
_ 242 3 —5x3
2xy +2xxy +3x5 +4x7%9 —5x7 e
2 2 2
—2x7 +2xX53 +3X5 +2x,X3 — 313
2 2 2
—2x] +2x9Xp +3x7 + 2x9x3 — 5x3
2 2 2
—2x7 +2x% +3x5 + 4x,x7 — 5x3
-1 4 1
4 3 -2
-7 . .
4. Matpuue - COOTBETCTBYET KBaJipaTHuHas (popma f (xlf X2:43 ) paBHas ...

2 2 2
—x? 5 - 5x3
X +8x1Xy +2xX%y +3x7 —4x,x5 + 513 - npaBITbHO

2 5 5
— X +8x)X%y +2xx3 + 357 +4x,x7 + 5x3

2 . ,
—X{ +4x%, +x1x3 +3x5 —2x5%3 +5x3

2 2 2
—Xi +4x%) +xx3 +3x5 +2xx9 + 5x3
Pemenne:

Cnaraembie u3 (bOpMLI MOJKHO IIPCACTABHUTL B BUAC

o XX :(a.. t+tag.l"'xx.=g."xx.VYag."x.x.. 171 .
o d JEL T g JEomame I Oun COOTBETCTBYIOT KaK i-

. . . t.‘-r'.‘-{.'!-_‘-f,-:a'.‘-{?,-.‘-f!-
CTPOKE U _]'CTOH6Hy, TaK U J-CTPOKE U 1'CTOH6Hy MaTpulsbl B CHIIY TOr0, 4TO - -

(# 4

o VEEPEET 2

, IIO3TOMY Ha KaXXJI0M 13 ABYX MO3UIIMU I U J| MATPHUIIBI 3aIIUCBIBACTCA 10 < . COOTBeTCTBeHHO,
B
XS =X, X,

Koa(urmeHTsr PopMBI pU KBAIpaTaX HEU3BECTHBIX, TO €CTh i1 3alMCBhIBAalOTCA Ha
IJIaBHOW AuaroHanu. J{ist JaHHO#M (OpMBI 371eMEHTHI MaTPULIbI PABHBI:
apy = —1; iy = 4; dyy = 1; ) = 4; dyy = 3; day = —2; dy] = 1; a3y = —2;(133 = 5.

CrnenoBaTenbHO, TaHHAS KBaApaTudHas (opma uMeeT BU/I

2 2 2
sy 03 )= =2 + 8xyxy +2xy%5 + 3x5 — 4x,x5 + 545
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3

5. Marpuue COOTBETCTBYET KBajpaTHuHas Gpopma f (xl; Ig}: paBHai ...

3:{12 —2xyXp +5x

[l [

- IPaBUJIBHO

,
35 +2xx, +5x

It [

2 2
35 — XX +5x3

2 2
35 + X% +5x3

6. Marpuiia KkBaJpaTHIHON (OPMBI

Flaaxgixg )= 4:{12 +16xx, +3:f22 +10x5x3 +9x§

UMECT BU] ...
f4 8 0

8 3 5

0 5

v -HpaBI/IJII)HO
(4 16 0}
16 3 10
0 10 ©

\ r
f2 8 0)
g8 15 5

0 5 45
v r
2 4 0
4 -3 1o
0 10 3

Pemenmne:
Martpurnia kBapaTuyHOi HOpPMBI CHMMETPUYHA OTHOCUTENBHO TJ1aBHOU AuaroHanu. Ciaraembie
13 (GOPMBI MOKHO TIPEICTAaBUTH B BUJIE

QXX = \ag + aﬂ-J- XX = ap XX + Q" X X;,

; iz j .
. Oun COOTBCTCTBYIOT KaK 1-

. . . ﬁI'.‘-{.'I-.‘-f,-:Cr'.‘-{.',-XI-
CTPOKE U _]'CTOH6Hy, TaK U J-CTPOKE U 1'CTOH6Hy MaTpulsbl B CHIIYy TOr0, 4TO - -

2| R

, TO3TOMY Ha KaXJI0M U3 ABYX MO3UIMM 1j ¥ ji MATPHUIIBI 3aMIUCBIBAETCS 1O

-

. COOTBETCTBEHHO

X7 = XX,
k03¢ dumeHTs! (HOPMBI IPU KBaJIpaTax HEM3BECTHBIX, TO €CTh i1 3ammChIBalOTCS Ha
rJ1aBHOM auaroHanu. [{inst naHHON (hOPMBI JIEMEHTHI MaTPHUIIBI

ajp =4.app =8 ay =8.ayp =3, a;3 =az =0.ap3 =5.a3 =5.a33 =9.

4 8 0
8 3 5|
.10 5 9
CrnenoBaTenbHO, 3a/1aHHAs KBaJIpaTUIHAs (hOpMa OMKCHIBAETCS MaTpHUIIEH
2 2
. X1:3% )= 3] +4xx%, +6x3
7. Marpwuria kBapaTHIHON (POpPMBI f [ 15 2) 1 12 2 umeer BHZ ...
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f1 2

2 6

\ - HpaBI/IJ'IBHO
1 4

4 6

v

1 2

h}'.' -\'I%

(05 2

2 3

v

) .2 2

8. Matpuiia kBaJipaTHIHON (HOPMBI f (II’ Y } AT 1 6:{1.{2 - 9:{2 HMeEET BUL ...
(1 8

8

\ - IIPaBHIILHO
1 16

16 0O

L

(1 4

4 3
v
(0.5 8
| 8 45
Pemienue:

Matpuna kBagpaTH4HON (POPMBI CUMMETPUYHA OTHOCUTENIBHO TJIaBHOM TUaroHaJIu.
Cnaraemble U3 (pOpMbI MOKHO MTPEJCTABUTH B BHJIE

o XX :(a.. +a]:{j'{j =ad-"x.x:.VYag..x.x.. 127 .
o d JEL T g JEomame T Oun COOTBETCTBYIOT KaK i-

. . . t.‘-r'.‘-{.'!-_‘-f,-:a'.‘-{?,-.‘-f!-
CTPOKE U J'CTOH6Hy, TaK U J-CTPOKE U 1'CTOH6Hy MaTpuisbl B CHIIYy TOr0, 4TO - -

(RN

, IOATOMY Ha KaXJI0M M3 JBYX MO3UIIUH 1] ¥ j1 MATPUIII 3aNTUChIBAETCS IO = . COOTBETCTBEHHO

-

X, = XX,
Koa(purmeHTsl PopMbI MpU KBAAPATaX HEU3BECTHBIX, TO €CTh 71 3aIMCHIBAIOTCS HA
TJIaBHOM auaronanu. st naHHOU (HOPMBI 2TIEMEHTHI MAaTPHUIIBI

ajp =lapp =8,ay =8.ap =9

1 8
ol

" CnemoBaTenbHO, 33/1aHHast KBaipaTuyHas popma

OITMCBhIBACTCA ManPII.IefI

Tema 7: J/InHeiiHbIe Onepaluy HA/l BEKTOPaAMHU

a=(-4:6;-1). b=(2;-41)  e=(-35;

1. Jlanbl TpH BeKTOpa: B 1)' Tornma BekTop

A

atib-20=0 ppy 4 pasmowm ...

-1

1

0

-2

Pemenne:

JI71s1 TOro 4TO6bl YMHOXKHUTH BEKTOP Ha YHCJI0, HAJI0 YMHOXKHUTH Ha 3TO YHCJIO €r0 KOOPAMHATHI, a
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JJIsA TOTO YTOOBI CIIOXKUTH MIIH BHIUECTh BCKTOPBI, HAA0 CIIOXKUTH UJIN BBIYCCTh UX
COOTBETCTBYIOIINE KOOPANHATEI. ,Z[Ba BCKTOpPA HAa3bIBAIOTCA PaBHBIMU, €CJIU PaBHBI UX

COOTBCTCTBYIOIIHNEC KOOPAUHATHI. B namniem cj1ydac
@+ib-26=(-4+21+66-41-10;-1+4+2)=
=(2424;-4-42;1+ 2)=0=(0;0;0).

CrenoBatesnbHo, ¥ ~ -1.

A=(2-10) B=(31;2)  C=(-20:4)

2. JIaHbI TpU TOYKH: * Torma BeKTOp

AB - BC yyeer KOOpPJUHATHI ...

(6; 3; 0)

414

(4,-1,-4)

(3; 0; 6)

Pemenne:

Jli1st Toro uToObl HAWTH KOOPAMHATHI BEKTOPA, HAJI0 U3 KOOPIMHAT KOHIIA BEIYECTh KOOPAHHATHI
Hayasna. B Hamewm cioydae

AB =(3-2;1-(-1);2-0)=(1;2;2).

BC=(-2-3:0-1;4-2)=(-5-12).

I[JISI TOIrO I-ITO61)I BbBIYCCTH U3 OJHOI'O BeKTopa I[pyTOﬁ, Haa0 BBIYCCTH U3 KOOpI[I/IHaT HGpBOI‘O
BEKTOpA COOTBCTCTBYIOIINUEC KOOPAUHATBI BTOPOT'O, TO €CTh

AB-BC =(1;2:2)-(-5:-1:2)=(6:3:0).

3. JlaHBI TPH BEKTOPA: a=(-2 341]’ b= (2; -3 4) u€= (-15;- 2)' Toraa BekTOp

3a-2bt4c nMeeT KOOPAUHATEI ...

(- 14; 35; 3)

(- 6;23;-13)

(- 5;5; 2)

(6; 10; 8)

Pemrenue:

I[J'ISI TOTO LITO6I:I YMHOXUTH BEKTOP HA YUCJI0, HAAO YMHOXHUTH HA 9TO YUCIIO €ro KOOPANHATHI, a
JJIs1 TOTO qTO6H CJIOKUTH NJIN BBIYCCTH BGKTOpI)I, HaI0 CIIOXKUTH UJIN BbIYCCTh UX
COOTBCTCTBYIOIIINEC KOOPAUHATHI. B nanrem cjrydac

3@-2b +47 =3-(-2:3;1)-2+(2;-3;-4)+ 4-(-1;5;-2) =
=(-6:9:3)-(4:- 6, -8)+(-4;20:-8)=(-14:35,3)

Torma BCKTOD BC HUMECT

ABC AB=(3;-1;2). AC =(2;2;3)

4. B TpeyronpHuke
KOOPJIMHATHI ...
(-1;3;1)
(1,-3;,-1)

(5,1, 5)

(6;—2;6)
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Pemrenmne:

[Io «paBuily TpeyrojabHUKa BC = AC - 4B. CnenoBatenbHo,
BC =(2:2:3)- (3:-1:2) = (-13:1).

Cu d M300pakeHbl Ha PUCYHKE.

a. b,

5. Bekropsl

Torna BexTop a-b-d OyZIeT paBeH ...
0
c

- IIPaBHJIbHO

k|
= ™)

Pemrenne:

ga-b+d)=a-a=0.

I[To mpaBuiy TpeyrojabHUKa btd=a. CrnenoBarenbHo,

6. JlaHbl yeThIpe BEKTOpa: a= (_ + 1;[])’ b= [_ % 1;‘])’ ¢ = (_ L Gél) u d= (Y Y E)'
2a+3b 5

2

Torna BeKTOpHI c-d OyayT paBHBI, €CIIU BEKTOP
(9;-5;5)

(5;-2;1)

(-9;5,-5)

7,21

Pemenmne:

Tak kak 2a+3b=5¢-d, ro d =5¢ - 2a-3b. st Toro 4ToObI YMHOKUTH BEKTOP Ha
YHUCII0, HAAO0 YMHOXHUTH Ha 3TO YHUCJIO €0 KOOPAWHATHI, a JJIs TOTO 4TOOBI CJI0KUTH HJIN
BBIUCCTH BCKTOPHI, HA/I0 CJIOKHUTDH UJIN BbIYCCTh UX COOTBCTCTBYIOIIINEC KOOPAUHATHI. B namem
cirygae

d=5c-2a-3b=5(-10;1)-2-(-41;0)-3-(-2;1;0) =
=(-5:0;5)-(-82:0)-(-6:3;0)=(9;- 5, 5).

HMECT KOOPAWHATEI ...

ABCD. pocropy 4B =(2:-3:4), 4D = (-12:3). ¢

7. JlaH napasuiesnorpaMmm

BCKTOP AC + BD HUMECT KOOPAWHATHI ...

(-2;4;6)
(4;-6;8)
(1;,-1;7)
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(-3;5,-1)

Tema 8: CKaJ’[ﬂpH()e MMpou3BE€ACHUEC BEKTOPOB

1. Jlanpt TouKm A[_ 1;2:- 3}’ B(D; -k 2}-‘ C(_ 23 2) u D(ﬂ; j‘;l)' Toraa BeKTOpPbI

cD OyAyT NeprneHANKYIISIPHBI IPU 4 PaBHOM ...
2

-2

1

0

Pemenne:

BekTopa AB  CD Oy/lyT HepHEeHIUKY/ISAPHbL, €CIIM X CKAISPHOE HPOM3BEIEHHE PABHO

AB =(a,:a-:a CD =\by:by: by ).
Hy/ 0. CKaIIpHOE IIPOU3BENECHUE BEKTOPOB [ 1:52- 3‘} u { 1:72: 3}-
3aJaHHbBIX CBOUMHA KOOpIII/IHaTaMI/I, paBHO:

E-ﬁ:al-bl+g2-bg +ay by,
B nauiem ciygae 4B = (1?_345]: CD :(2; L —3:
3.

y 1)
AB-CD=1-2+(-3)-(2-3)+5-(-1)=6-

=0. Otkyna

A

A

A=2.

2. B oproHopMupoBaHHOM 0a3uce 3aJjaHbl BEKTOPHI

10

Toraa ux ckansgpHoe MpousBeaeHue OyAeT paBHO npu K, PaBHOM ...
2

0

-2

12

Pemenne:
CKaIsIpHOE IPOU3BEICHHE BEKTOPOB & (a:a2;a3; 4) n? = (By3 b2 b33 by)
OTIPEIETUTh KaK

EE?:HIEJI"'HEEJE +a3&13 +H4EJ_]_
a-b=21+4-3+k-(-1)-1-2=10,

MOXXHO

—k==-2 =7
B namewm ciayvae k=-2 k=2

TO €CTh u

T = (5:—3: h=1(2-1- -
3. Vrom Mex 1y Bekropamu &~ (Sf 3 1] u b= (_fl, 7):
OPTOHOPMHUPOBAHHOM 0a3uce, PaBeH ...

3aJaHHbBIMU B

ko | S

- IPaBWJIBHO

S 8 wy

35
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a=(24:k:-1) b =(1:3:-1;2)

nu



4. B 0pTOHOPMHPOBAHHOM Ga3nCe 3aaHbI BEKTOPbI & — (_ 5:2:1:- 2) wb= (2:4:1;- T}'
Toraa ux cKanspHoe IIPOM3BEACHHE OYIET PABHO ...

13

0

8

4

Pemenne:

CKaJ'IprHOC IIPOU3BCACHUC BEKTOPOB a= [GI; a:a3. d4 } )51 b= (EJI. EJE. EJE" 54 }: 3aJJaHHBIX

CBOUMMHU KOOpJAHHATAMH, PABHO
EEJ :ﬂl EJI +a2 EJE +a3 EJEI +ﬂ4 EJ_]_

BHameMcnyqaeE'g:_5'2+2'4+1'1+[_2}'[_?):13-

a=p-24. e ”‘E_}” =3, ||§|| - NE" YroJI MEKIY BEKTOpaMU p u q paBeH

5. [an BexTop

Torma Mmonynb BekTOpa a OyZIeT paBeH ...

G =1

- IPaBWJIBHO

3.2
3-2.2

3
Pemenne:

Tak kak ”EH: v [ﬁ’ a); TO

— — — 2 —I12 = = T —112
A= V@7 = (P22 = [IpF -+ [Pl <05 4 Iaf’ =
=.\/9—4-3-J§-§+4-2=J§.

,)
6. Jlanbl TOUKH "}' Tornma ckanspHoe

A(-2:0:1). B(%-2:3), C(-1-3:0)  D(1:0;-

MIPOU3BEJCHNUE BEKTOPOB AB u DC OyZeT paBHoO ...
2

-2

1

-3

Pemrenne:

AB = (aj;ay;a3) | DC = (by; bys by),

CkanspHoe Mpou3BeIeHUE BEKTOPOB # 3aaHHBIX
CBOMMH KOOPJIWHATAMH, PAaBHO

AB-DC = ay-by +ay by + ay - bs.
B mamem cirydae AB =(4;-2:2).
AB-DC =4-(-2)+(-2)-(-3)+2-2=2.
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Tema 9: BekTopHOe npou3BeeHNe BEKTOPOB

a=i-j+k b=i+k,

1. [Tnomaas TpeyrojapHUKA, TOCTPOCHHOTO Ha BEKTOPAX u
paBHa ...
i
2 - IIPaBUJIBHO
2
0
1
Pemenne:
1
[Tnomans S TPEYroJIbHUKA, TOCTPOSHHOTO Ha BEKTOpax d y b, paBHa 2 MOJIYJIsl BEKTOPHOTO
1 =
S = ; | [{I:EJ ] |
MIPOM3BEICHUS STUX BEKTOPOB, TO €CTh < B namewm cnyuae
i 7ok
[@.5]=ft 1 1|=7! Ni-f Lojell “li=-i+F
1 0 1 0 1 1 0

CJIGL[OBaTeJILHO, IJiomajb TpCyrojbHUKA paBHA
1o 1 2
s=-|[@p] =51 v 07+ 1 2

2

A1), B(-5:4) , C(-2;5)

2. Ilnomanp TpeyroibHUKA C BEPIIMHAMU B TOUKAX
7,5

15

5

2,5

Pemrenue:

paBHa ...

ko | =

[Tnomans S Tpeyronpauka ABC paBHa < MOyt BEKTOPHOTO TIPOU3BEIEHUS BEKTOPOB AB y

]_ -
— S=—-|4Bx 4C| —
AC > ‘ x ‘ B Hamon cyac AB=(-5-1; 4-1)=(-6:3),

* TO ecThb

-
ABx AC =6
-3

=15k

AC=(-2-1:5-1)=(-3:4)

NS U N
oo

Torna n

1
Sasc ==-|-15=75.

3. JlaHbl TPH TOYKH “1[_ 21 3}: B(D;E; 5) C[

BEKTOPOB ABxAC paBHoO ...

q E1=3:0; 1}- Torna BekTOpHOE IPOU3BEICHNE

[ﬂ; 2, - 1} - IPaBUIILHO

(0;-2:1)
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(2:1;2)

(-1-1;-2)
Pemenne:
BCKTOpHOG IMPOU3BCACHUC IBYX BEKTOPOB as= [ﬂl;nﬂgé (13_\,1 u E:I - [EJI. EJE. 531 3aJaHHBIX
CBOMMH KOOPJIWHATAMH, HAXOIUTCS IO (hopmyIie
— I_ "'F_ E [ [ a [ a T
[E:EJ]: a a, ag|="2 B .;_'01 37+ R2ILE
b b b by by by b b b

B namext cysac 45 =(0-(-2k2-1:5-3)=(2:1:2),
AC=(-3-(-2)0-11-3)=(-1:-1;-2)

_ |t J K _

ABxAC=[2 1 2|=0-i+2-7-1-k=(0;2;-1)

-1 -1 -2
Torna
- — —_ i — 7.7 — —

4. BekTopHOE MPOU3BEACHUE BEKTOPOB @=3-p+2-q u b=2 p-4-gq paBHO ...

~16-pxg - IPaBUJILHO
_S.qu

16-pxg
~2-16-pxg
Pemenmne:

Brrunciaum

5. Ilnomane nmapaninenorpaMma, HOCTPOCHHOTO Ha BEKTOpax u
paBHa ...

“'II{E - IPaBUJIBHO

J6
2

3

6

Pemenue: _

[Tmomans S rnapasiesiorpaMmma, oCTPOCHHOr0 Ha BEKTOpax ay b , PaBHa MOJYJIIO

s=|[a.b] i

BCKTOPHOT'O ITPOU3BCACHUA 3TUX BEKTOPOB, TO €CTh B namem cIy4dac
]k

[J:E?]= 0 -1 1 =‘_1 1‘-:’—“] 1‘-j+‘ﬂ _1‘. r=—2+J+k.
1 1 1 1 1 1 1 1 1
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CrnepnoBarenbHO, IUIOIMIAAbL apajuieIorpaMMa paBHa

[@8]|= /(-2 +12 +1% = J6.

6. [lanbl 1Ba BEeKTOpa  yroa Mexmy

BEKTOpaMH Pyd paBeH Torma MOayIb BEKTOPHOTO TPOU3BEACHHUST BEKTOPOB
OyJIeT paBeH ...
21

213
42

73

Pemnenne:
Brraucianm

a,b

Tema 10: CmemianHoe nNpou3BeeHHEe BEKTOPOB

a=(-2toz-1) b=(423) z=(2:-12

1. BexTopsl
& paBeH ...
-3

3

6

-2
Pemenue:

KOMILIaHApHBI, €CJIU I1apaMCTp

a‘ 7 —_
BCKTOpr : EJ n ¢ KOMIUIaHAapHBbI, €CJIN UX CMCIIAHHOC ITPOU3BCACHNUEC PABHO 0. Cmemagnoe

[pOH3BeJICHHE BEKTOPOB 2 (a:ax:a3) b= (b by:b3) u€ = CHIH)!

CBOMMH KOOPJMHATAMH, HAXOAUTCS 10 (popmyrie

3aJJaHHBIX

_ 1 d» d3

€ €2 €3

o R

abe =

a.
TO €CThb BGKTOpBI - n

|
—
b o |
I
|
O
|
[
2

B namewm cinyuae ¢

U w.l.milj

xommianapusl mpy & =~

a=(0:30), b=(-2:-31)  z=(e:-13)

2. BekTopsl /' JIMHEWHO 3aBHCUMBI, €CJIN

napametp & pasen ...
-6
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2
—-18
6

Pemenne:

Tl

d. o
BCKTOpI)I ) EJ n JIMHEWHO 3aBUCHUMBI, €CJIM UX CMCIIAaHHOC ITPOU3BCACHNEC PABHO 0 .

a= [ﬂl:ﬂgrﬂgl E: [EJI:EJE:EJEj

BBILII/ICJ'II/IM CMCIIIaHHOC HpOI/I?)BeI[eHI/Ie BeKTOpOB T Hh
1 d2 a3

a E,'-' g = EJ]_ EJE 333

c = L On. . - Ca c
¢ [Cl- €2:¢3 ) 3aJJaHHBIX CBOMMH KOOpJUHATAMHU, 110 (hopMmyIe . - 3

~Jo 3 o0
abz=-2 -3 1|=18+3a.
o -1 3 a. E 7 .
B namnrem cj1ydace TO €CTb BCKTOpPa nu JIMHCUHO

3aBucuMbI ipy & = —6.

A(l:-2:3), B(3:1:-1). C(:2:-5) D(L-La)

ecmu napamerp & pasen ...
1

0

3

-1

Pemenne:

A(:-2:3), B(3:1:-1). C(:2:-5)  D(L-La)

4 JIexar B OJJTHOHU IIJIOCKOCTH, €CJIN

3. Touknu JIEXKAaT B OJIHOM IIOCKOCTH,

Toukn

BCKTOPLI » AC u AD KOMIUJIaHApHBI, TO €CTh €CJIN UX CMCHIAHHOC ITPONU3BCACHUC PABHO 0.

CMmelraHHO€ TPOU3BEIEHNE BEKTOPOB a= [al -42: af”}’ b = [bl ’ EJE ’ 53} " €= ['fl - €2:€43 j

_ 1 dx a3
€y ¢ &3

3aaHHbBIX CBOMMMU KOOpﬂ/IHaTaMI/I, HaxXoauTCs 110 (bOpMyJ'IC

B amen caysae @ = 4B = -L1+2;-1-3)=(2:3;- 4),

b=AC=(1-1;2+2;-5-3)=(0:4;-8).

g=AD=(1-L-1+21a-3)=(0:ixr -3)

23 -4

AB-AC-AD=10 4 -8|=8-(¢-3)+16=8x-8,
01 -3

10 ecTh Touku A, B, C u D nexxaT B 01HO#M mmockocts ipu & 1.

4. BekTopsl a= (2; 0; 3-1 b= [_ 1;3; D} u c= (ﬂ; 4 /A‘} JIEKAT B OJTHOM IUIOCKOCTH, €CIIH

mapamerp “ paseH ...
2

6

-12

-2
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Pemrenmne:

d. C .
BGKTOpr : ‘EJ n ¢ JIC)KAT B OAHOU INIOCKOCTH, CCJIM UX CMCIIaHHOC ITPOU3BCACHUC PABHO 0.

CmenianHoOe IPOU3BE/ICHUE BEKTOPOB a= [al;ag;agl b= [EJI; by 53) n€ " (Cl; €2: C?’j’

3a/IaHHBIX CBOMMHU KOOpAWHATAMU, HAXOAUTCA I10 (bopMyne

1 dz az
abz=b by, by
¢p €2 €3
|2 0 3
abz=-1 3 0/=6-4A-12.
B 0 4 4 a.p .z
HaleMm ci1y4dac TO €CTh BEKTOPLI nu JICKAT B
A =2.

OJIHOH TJIOCKOCTH TIpu

=(-2:1:3) b=(%-12)

5. O6beM mupaMu/ibl, MOCTPOCHHOM Ha BEKTOpax a
¢ =(3:5:-4)
14
84

28
42

paBeH ...

a. b A
6. CMCH.IE[HHOG HpOI/ISBCI[eHI/Ie BCKTOpOB N EJ nu - B3ATBHIX B YKaSaHHOM HOpSI)IKe, paBHO 3

3a. 27 (— 2b )
Torya cMemaHHOE TTPOM3BEICHNE BEKTOPOB ~ ° u

36

- 36

3
-12

Pemrenue:

ITo cBoliCcTBaM CMEIIAHHOIO MPOU3BEICHUS

37-2¢-(-2b)=-12-@d--b=12-@-h-2=12-3=36.

paBHoO ...

Tema 11: IIpsiMoyrosibHble KOOPANHATHI HA MJIOCKOCTH

A(-1;-3) B(4:2) N y
1. Jla"sl TOUKH : U * =7 Torma yroil Mey MpsSIMOM, MPOXOISIIEH Yepe3 3TU
TOYKH, U ITOJIOKUTCIIbHBIM HAIIPABJICHUCM OCHU Ox PaBCH ...

=

- [IPaBUJIBHO

o= e

(]
)

=,

Ln
5

.
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- 2. _
2. Paccrostaue oT TOUKH A[x, Y } JIeKaliel Ha ocH a0CIuce, 10 TOYKU B["’ 3-} paBHO 3.
T A[x; 1'}
orja Touka <~/ MeeT KOOPAUHATHI ...
(2:0)
7 7/ - IpaBUIIBHO
15: 0]
(-2:0)
(-10;0)
Pemenue:
A[x; 1'} v=10.
Taxk kak Touka <~/ nexxut Ha ocu abcuucce, To ee opauHaTa ~ Torpa paccrosinue
2 2
Ax:0)  B(2:-3) J2-x)? +(-3-0) =3,
MEXy TOUKAMHU Sm 4 MOXHO OTIPENeNIUTh KaK
7
2 — = + =9, —
Win ( ﬂ 9=9 Orcroga * = <
— 3. T .y
3. JlaHbl TOUYKH A[ 3; 1) u B(ﬂf ")' Torna KOOpAMHATEI TOYKH c (x,} ) CUMMETPUYHOU
Touke B oTHOCHTENbHO TOUKHU A, PaBHHI ...
(_ 6 G] - IPaBUIILHO
(-3:-3)
(-3:1)
(-6:-2)
Pemenne:
B . M [3: 1'1 .
ocroJib3yeMmcsi GopMysIoi iefieHust OTpe3ka nomnosiaM. KoopanHatsl TOUKu <7 nensmei

Mi(x. ) |, Ma(x2.32)

OTPE30K MCKIY TOUKAMH Io1oJiaM, HaxXoaATCA 110 q)OpMYJ'IaM

atx Yt
X = =, yv= =,
o) to o) T C [r 1'}
- - oraga KOOpI[I/IHaTI)I TOYKHU v 4 HAXOOATCS KaK
2 2 C(x:y) (- 6:0).
TO €CTh TOUYKa / MMeeT KOOpaUHATHI *v
M(x:y) B(-1:-2)
4. Touka </ JIeKUT HA OCU aOCLIMCC U paBHOYIATEHA OT TOUKU : ¥ Haydaia
koopauHat. Toraa Touka M nMeeT KOOPAUHATHI ...
— K.
[ 2.5 ﬂ} - IIPaBUJIBHO
(0; -2.5)
(2,5: 0)
(-0.,5:-1)
Pemenne:
Mix:y) vy =0.
Tak kak Touka *~ 4 JIeKHT Ha OCH abcCIHCcC, TO €€ OpArHaTa ~ Tak kak Touka

M(x:0) 0(0;0),

B(-1:-2)
paBHOYyAJIEHA OT TOYKH

B(-1:-2) , 0(0;0)

" HavaJia KoopauHat TO paCCTOAHHA

oT Toukd M 110 Touek paBHel. Torga
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Jor- (1) +0-(-2)2 =xr-02 +(0-0)%.  (x+1) +4=x7,

g g
X“+2x+5=x", x =-25.
TO €CTh

5. JlaHbl TOYKH A[E;E) u B[_ 551}-

AB B oTHO1IEHUH 2:1, paBHHI ...

C [r 1'}. N
Toraa KOOPAUHATEI TOYKH M nensmeit oTpe3ok

£ 8 5\

\ 3-31 - TPaBWJIHLHO

i 3 )
-—:2
2'.'

\ J

"_ll'?\

\ 3.31

r

4;l

\ 3

Pemrenne:

A

C [r 1'}. . A
Koopaunatsl Touku <% nensiiment oTpe3ok AB B oTHoIeHHWH ** HaxoAsTcs o Gopmynam
Cxytix, oyt 2+2-(-5) 8  3+2-1_5
: PR

X

= X=——————=—— V= —— =—,

1+4 - 1 1+2 37 1+2 3

Torna TO €CTh

85
C [r 1'} 373
TOYKA -/ HMeeT KOOpANHATEI

6. Touxn A(l;-1) ’ B(3:1) u C(4:2)
otpe3ok AC B OTHOIICHUH ...
A=2:1. TIPaBUIIBHO

A=4:1

A=13:1

A=3:2

Pemrenne:

nexart Ha oHOM mpsmoii. Toraa Touka B genut

Ay A, 1 y
< B 3aJaHHOM OTHOILLICHUU HA3bIBACTCA IMTOUCK TAKOHU TOYKHN A Ha

44| _

[enenunem orpeska

jﬂ

Ady|

A4, . |
1“2 koTopas yJI0BJIETBOPAET COOTHONIEHHIO

OTpE3Ke Torna UCKOMBIN nTapameTp

“ Gyner paBeH

PO I R ) A
BCl Ja-3F+2-17 2
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AL-3). B(7:5) , C(4:1)

7. laHbl BEepIIMHBI TPEYTOJIbHUKA Tornma nepumetp

tpeyronpauka ABC paseH ...
20

9

10

15

Pemenue:

y p = |4B|+ |BC|+|4AC|
[TepumeTtp TpeyroiabHUKA MOYXKHO HAWTH IO opmyIie
HaiineM jymMHBI CTOPOH TPEYTroJbHUKA KaK paccTossHUA Mexx 1y Toukamu A, B u C. Paccrosinue

Mi(xp.31) |, Ma(x2,7)

MEXy ABYMS TOUKaMU HaxoauTcs 1o Gopmyie

2 82
|;Hl ;HE| B J[YE - xl} * [} 2 “}1} " Torma paccrostHue MeKIy Toukamu A u B MokHO

HANTH KaK |AB| - J{T h 1]2 + [5 - (_ 3_}}2 =10
c)=fla-1P +(1-(-3)f =5

Torna nepumerp Tpeyronsuuka ABC paBen

" Paccrosinue mexy Toukamu A u C Gyuer

2 2
* aHAJIOTUYHO |BC| h JH a T} + (1 _5} = 3.
p=10+5+5=20.

paBHO

Tema 12: IlosisipHble KOOPAUHATHI

1
F=—

r=2 i sing
1. Touxka c MOJISIPHBIM paanyCoOM < JIC)KUT Ha KPpUBOU TOFI[a psAMOYT'OJIbHBIC
KOOPAWHATBI TOYKH PABHEI ...

("“E 1) - IPaBWJIBHO

(- 2+/3:2)
(+3:-1)

£

Pemenne:

F= 1 . 2=L

Tak kak Touka JISKHUT Ha KpI/IBOﬁ sm q_‘? TO BBIIIOJIHACTCA PaBCHCTBO Si q:) OTCIOI[a

T
®=—

6 [IpsiMoyTONBHBIE KOOPAMHATHI TOUYKH OTPEICISIFOTCS (DOPMYIaMu:

X = reose }':2-51'11?{:1
y=rsing

TO €CTh

11z

T
A[S; . ] B[ﬁ; ?]
2. B nonspHoO# cucteMe KOOpANHAT 1aHbl TOUKH u Torna paccrosiHue
MEXy HUIMH PaBHO ...
10
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2
28
14

3. OnHa U3 BepIIMH TPEYroiIbHUKA HaxoauTcs B noitoce O, Be Apyrue UMEIT KOOPIUHATHI
Al 197

A[ 3 ] B[ s: ]
15 u 10 Torna momans Tpeyroasauka AOB paBHa ...

2443
6+/3

12
Pemnenne:
1 .
S=—04-0B s,
[Tnomane TpeyroabHUKA MOYKHO BEIYHCIUTE TI0 (hopMyIie 2 rae
1 1115 19;
S=2:3-8sin| —~ +[ 22 -] =6.
2 15 10
yron mexay croponamu OA u OB. Toraa

T

i
) o)
4. B noyisipHO# cucTeMe KOOPJIMHAT JaHbI JIBE TOYKH U 6 Torna nmoysipHbIe

KOOpJMHATHI cepeArHbI 0Tpe3ka AB paBHHI ...
f

E;E

. - IPaBUJIBHO

r5; A7)

fﬁe 7) J

I’3. Tﬁ‘l

\ /
Pemenne:
Touxu A u B B mossipHO# crcTeMe KOOpAMHAT JiexaT Ha oHOM nmpsaMoil. [lnmuHa otpe3ka AB

T
@=—=

paBHa 12. CepeanHa oTpe3Ka JIEKUT Ha JTyde 6 u yZajeHa OT MoJrca Ha 3 enl.

T
CJ'IC,Z[OB&TCJ'ILHO, MOJIIPHBIC KOOPAUHATHI CEPCAUHBI OTPE3Ka AB PaBHBI

. x-y-1=0
5. YpaBHeHue nNpsiMOi JIMHUU v

1
cos@—sing

B IIOJIAPHBIX KOOpAWHATAX UMCCT BUL ...

=

- IPaBUJILHO
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1
COSQ + sing
-
Sin@—cos@
v
Cos@+sing@
Pemenue:

r=—
=

=

X =rcosg

. y=rsing
ITepeiiTu OT MPAMOYTOILHBIX KOOPAMHAT K HOJISPHBIM MOYKHO 10 (opMyaam {“ P
1

cos@—sing

recos@-rsne-1=0,

Torna ypaBHeHHE NPSAMON IIPUMET BUJ W

0

F= .
6. B monsipHO# crcTeMe KOOpAMHAT YpaBHEHHE KPUBOW UMEET BUJT 3+4cosg Torna ata
KpHBast OTpEICIseT ...
LITUIIC
napaboiy
runepooy
OKPY>KHOCTh
Pemenue:
I[TepeiineM B ypaBHEHUH KPUBOI K JeKapTOBBIM KoopauHaTaM. Mcnomab3ys GopMyisl

g g
F=afxt e,
B3aNMOCBI3U MC)KI[y HOJ'ISIpHI)IMI/I n I[CKapTOBI)IMI/I cucreMamMm KOOpI[I/IHaT o )

7 2 9
XT+y- o= .

X
{_‘.c:rcosc;a CosQP=—= ——. 5+4.

e ¥ 2 2 2 2
V=rsing “+vy X +v
MOJIYYUM d Tornma i
2 2
S40x7 tyT =0 -4x

o BOSBOI[SI 00¢ yacTu YpaBHCHUA B KBaApaT U IIPUBOJAA HOI[06HLIe
2 2
Ox= +72x +25v° -81=0

nim

cjiaracMeic, 6y,Z[CM HUMCTb ) HepeHI/IH_IeM B BUJC

¥ 3 @-}i:l
9[:{‘ +Ex+]6]+25}" =225, 25 9 '

: T UIn A sT0 YPaBHCHUC JJIIIUIICA.

r=2

o & C0s .
7. KpI/IBaSI B IIOJIAPHOU CUCTEMEC KOOPANHAT 3aJlaHa YPABHCHUCM P Torna ee

ypaBHEHHE B IIPAMOYTOJILHOM CHCTEME KOOPAUHAT UMEET BU . ..
2, .2
(x—1)" + " =1
;o - IPABUIILHO
2 2
(x+1)" +y~ =1
2 2
x+(y-1F =1

2 2
xT+yt =2
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Pemenue:
[Tepeitnem B ypaBHEHUH KPUBOH K JEKapTOBBIM KoopAuHaTaM. Mcnonb3ys ¢popmMyIibt

g g
L R S s C

B3aUMOCBA3U MCKAY MOJIAPHBIMHA U JCKAPTOBLIMU CUCTCMAMU KOOPAUHAT

X =rcosg
y =rsing’
MOJIy4YUM
X X 2 2 X
COSQP = — = ————. T+yr=2-

[2 2 ! (2 2° 2.2
X +v X +v X+ v-=2x.
o Torna o WA o

2 2
. _[x‘—2x+1]+1:‘=].
BBIIIGJII/IM B OTOM ypaBHeHI/II/I ITOJIHBIN KBaI[paT OTHOCUTEIBHO X. E v

Torna (x_]}z + }’2 =1

A 3TO ypaBHEHHUE OKPYKHOCTH C LIEGHTPOM B TOUKE (1;0) u paguycom 1.
Tema 13: IIpsimasi Ha JIOCKOCTH
1. Jlanbl ypaBHEHHUSI IPSAMBIX:

3x-4y+1=0, 5x+y-3=0.

A)

B) 3x-y+5=0, x+3y-1=0.

Q) 4x+y+3=0, x-5y+1=0.

D) xt+t4y-3=0, 4x+ y+5=0.
Torna neprneHanKyIsApHa Mapa MPsAMBIX ...
B

C

A

D

Pemenne:

Ax+By+C=0 Ax+B,y+C=0
VYcnoBue nepneHauKyJISpHOCTH IPSIMBIX d u - =

MOXeET OBITh 3aIMCaHO B BUJIE < <

3x—-y+5=0 x+3y-1=0.

" JlaHHOMY YCIJIOBHIO YZOBJIETBOPSET Mapa

IIPSIMBIX

), M2(3:2),

o o o Mil2:—

2. YrnoBoii ko3¢ HULMeHT NpsSIMOil, MPOXOoasLIel yepe3 TOUKH fl{ — 3,
paBeH ...

7

L | wn

-19
1

=
Pemenne:

M (xp:y2)

n Mi(xp;p) |, Mo
psAMasi, MPOXO/SIIas Yepe3 ABE TaHHBIC TOUKH U 3a1aeTcs
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YN _XTXN y+5 x-2

Vo =W Xq—X 2 T 3_2° = Tx —109. y
ypaBHEHHEM BHAA * < I 2 I Torma <% 5 3-2 ym? 7x-19 VYrioBoit
KO3 PUITMEHT JTaHHOU MPSAMOI paBeH k=17

1
fe=-—.
3. ITpsivast oTcekaet Ha ocu OX otpe3ok & = 6 4 umeer YIII0BOH KO PUITHESHT 4
Torna ee ypaBHeHUE UMEET BH] ...
x+4y-6=0
g - IPaBUIIHLHO

4x+y-6=0
4x+y+6=0
x—4y+6=0
Pemenne:

. . (x0: ¥g ) k,
YpaBHeHHE NPSIMOH, IPOXOIALLEH Yepe3 TOUKY C YIJIOBBIM K03 pUIIIEeHTOM

v—y, =klx—x

UMeeT BUJI ~ 07 Hckomas mpsiMas MpOXOAUT 4epe3 TOUKY (6-"'!] ) Torga

1 1 6
}'—ﬂ:——[x—ﬁi], —xty-—=0,
ypaBHEHHE MIPSIMO#i 3aMUIICTCS B BHJIE 4 I ) TO €CTh
x+4y-6=0.
x=2t+1
y=-5-%
4. Ipsimas 3a71aHa B MTapaMEeTPHUECKOM BUC Torna ee oOriee ypaBHEHUE HMEET
BUT ...
Sx+2y+1=0
/ - IPaBUJIBHO
2x+5y+1=0
5x-2y-1=0
5x-2y-11=0
Pemenue:
. Ax+ By +C =0.
OO6miee ypaBHEHHE MPSMOM Ha TIJIOCKOCTH 3aITUCHIBACTCS B BUJIE < Bripazus
x=2t+1 x—-1 v+3
= I = .
Ny =-5t-3 = _5
U3 CHCTEMBI yPaBHEHU I napametp t kak < u MoJydaeM
x-1 wy+3
2 _5 " Sx+2v+1=0.
WIH /

) _1.
5. JlaHbl TOUKH A[Bf "} 51 B[ lfﬂ}' Tornma ypaBHeHUE NPAMOM, NPOXOASAUIEN YEPES TOUKY

C(2:-6)

u cepenuny orpeska AB, umeer Buz ...

SX+y_4:ﬂ-nmmmmw
2x-6y-1=0
xt4y-2=0
Tx—-y—-8=0
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Pemrenmne:

6. KoopamHatsl cepeunbl orpeska <48 papmbi

IPOXOAIIAs Yepes3 JABE JaHHBIE TOUKH M (xg: 1 ) n M2 (x2: 32 1
Yoy _XxXTx y-(-6) _x-2

Va—M XXy —]—[—6} 1-2 — Sx+ty-4=0.

BHUOA * < Torna

[Ipsimas,

3a4aCTCd YPAaBHCHUCM

A(2:-1). B(-4:3), c(-2:-5)

7. B TpeyroiabHUKE ¢ BEpIIMHAMU ¢ ypaBHEHHE BBICOTHI,

MIPOBEICHHON 13 BepmuHbl C, UMeeT BH ...

3x-2y-4=0 - IPaBUJIBHO
3x-2y+4=0
2x-3y-11=0
2x-3y+11=0

Pemenue:

B . . M (xp.0)
OCIIOJIb3YEMCS YPAaBHEHUEM IIPSIMOH, IPOXOASIIEH YePE3 TOUKY <
i (m:p): m(x=-xp)+ p(y-30)=0.4

AB{_ 6; 4)’ a B KQUECTBE 3aJJaHHOU TOYKU

—6(x-(=2)+4(y-(=5)=0,

NEPIEHIUKYISIPHO HOPMAJIBHOMY BEKTOPY

KauCCTBC HOPMAJIbHOI'O BEKTOPAa BO3bMEM BCKTOP

c(-2:-5)
BO3bBMCM TOYKY <
3x-2y-4=0.

Torna

3x+4y-12=10

8. Ilomans TpeyroibHHUKa, OTCEKAEMOT0 MPSIMOM
paBHa ...

6

18

24

12

Pemrenne:

OT KOOpJAWHATHOTO yrja,

Ix+4y-12=10

IIpuBeneM ypaBHEHUE IPSIMOU

X ¥
==l
43

K YPaBHEHHUIO NIPSIMOM «B OTPE3KAX»:

Ix+4y =12
- 7

Jn ypaBHeHI/Ie HpHMOﬁ «B OTPEC3KaAX», OTCEKarolei Ha

Z+don,
b

KoopauHATHBIX ocax OX u Oy oTpes3ku AIMHOI @ u b cooTBeTcTBeHHO, NMeeT B &

. c3xt4dy-12=0
CiefioBaTebHO, TPEYTOJLHKUK, OTCEKAEMBII MPSIMOi v

0(0:;0), 4(4:0). B(0;3)

OT KOOpAWHATHOTO

yIiia, — IPSIMOYTOJIBHBIN, C BEpIIMHAMU u runoteny3oi AB.

1 1
S :—|AC»'|- |G'B|: —4-3=6.
[Tnomans TpeyronsHuka AOB Oynet paBHa 2 2

Tema 14: KpuBble BTOPOro nopsiaka
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x? —2x—2y-13=0

1. BepmunHa napa0osbl UMeeT KOOPIUHATHI ...

(L - ?-} - IPaBUIILHO
(17)

(-1;7)

(-1-7)

Pemenne:

2 —2x—2y-13=0

BrigenuMm B ypaBHEHUH MOJIHBIN KBaApar:
1

2 , _ 2 _ ,
(x —2x+1)-1-2y-13=0, _ (x-1) =2(y+7)

Toraa BepimHa napaboJibl UMeeT

KOOpAHHAThI (l; B 7)'

x2+y2+6x—8y+9=ﬂ

2. llenTp okpyx’HOCTU UMeeT KOOPJMUHATHI ...

(-3 4} - IPaBUIILHO

(-3;-4)

(3:4)

(3:-4)

Pemenne:

OKpyYXHOCTb pajuyca R ¢ 1leHTpoM B Touke Olxo: ) 'U} 3a/1aeTcsl Ha IIOCKOCTH YpaBHEHHEM

2 y 43 2 — 2 2 52 i ) =
[I—ID} +[} }D}_ R 'BLII[eJII/IMBypaBHeHHHI +y +6x-8y+9=0

2 2 o _ 2 (v 4\ =
(x +6x+9_]—9+[}- —E}-+16_]—16+9—D: o (3] + (v -4) =16

ITOJIHBIC

KBaApaThbl:

Torga neHTp OKpy>KHOCTH HMEET KOOPANHATBI [_ 3: _ﬂ

x2+v2—6x—8v+21=ﬂ
3. Pagunyc okpy>KHOCTH ! Y

2
NG
4
2.3

Pemrenne:

paBeH ...

R Olxo: yg }
OxpyxHOCTb paguyca R ¢ HeHTpoOM B TOUKe 3a1aeTCs Ha IUIOCKOCTU ypaBHEHHEM

2 2 2 2 2
(x—x,) +(v—y,) =R". X°+y —6x—-8y+21=0
BHUIa ! o il BBI,HCHI/IM B YPaBHCHUU ¥ -
IIOJIHBIC KBaJAPAThI:

2 2 ou ~ _ a2 e AR
[ -6x+9)-9+ (2 -8y +16)-16+21=0, _ (x-3) +(v-4f =4.

Torma pagnyc OKpyKHOCTH PaBeH 2.

4. AcumMnTOTHI TUTIEPOOITHI 3aal0TCsl YPAaBHEHUSIMU ...



-
1
I+

b |
:_.-.<

- IPaBUJIBHO

9
y=*—x

4

4
y=*—x

0

2
y=*—x

3
Pemenne:

2
2 32 b
—_— = ]. v =+—x
2 2 y = =—X
Acumrrots! rumepoonsr & 3a1a10TCSl YPABHEHUSIMU BUIA 4 Passenus obe
2 2
O0x~ —4y~ -36=0
4acTH YpaBHEHUS y Ha 36, MOTyYrM KaHOHUYECKOE YpaBHEHUE THIIEPOOIIbI
2 2
xT ¥y
i o =04 =2 = =
4 9 10 ecTh @ 4=2y b=19=3. Torna ypaBHEHHS] aCUMIITOT MPUMYT BHUJT

3
y=*—x

2

C(4:-3)

5. OKpyXHOCTb C LICHTPOM B TOUKE : MPOXOAUT Yepe3 Havano KoopauHar. Torna

YpaBHEHUE OKPYKHOCTH UMEET BU ...

(x—4P +(v+3)* =

- IPaBWJIBHO

2
(x+4) +(v-3)* =25

1

5

Pemrenne:

OKPY)KHOCTI) paz[I/cha R C I.[eHTpOM B TOUKC D[YD. ‘}IU} 3a4a€TCiA Ha IIJIOCKOCTHU
ypaBHeHI/IeM
2 7 2
(x—xp) +(y—yoF =R"

C(4;-3)

" Pagunyc okpyXKHOCTH HaiiieM KaK pacCTOSHUE OT TOUKU

2 2 _
JI0 Havaja KOOpJUHAT: R= J(_I - ﬂ] ¥ (_ 3= ﬂ] ~ 7" Torna ypaBHeHue
(x—4)? +(v+3) =25.

OKPY?KHOCTHU ITPUMCT BUI

6. doKychl AIMIICa UMEIOT KOOPAUHATBI I8! [_ 4; G} - Fs (—’I; II]}
0,8. Torzna nnvHa MEHBIIEH MOYOCH JJIIMIICA PABHA ...

, @ €r0 SKCLEHTPUCUTET PaBEH

abhppDW
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Pemrenmne:

- y°
_? + = 5 =]_
KaHoHHYecKoe ypaBHEHHUE dyummica umeet Bug & b~ ; OKYCHI ILITUIICA UMEIOT
c
> .2 g=—.
KOOPJAMHATEI Fl[ C’ﬂ} " F3 [C’ﬂ}, e £~ Ve T b=, a DKCLIEHTPUCHUTET a
4
0.8=—, 3 7 3 7
Torna a a—ib:\}{a -c :JS -4 =3,
22
N S
7. DKCLEHTPUCHUTET TUNEPOOIBI 16 9 paBeH ...
1,25
0,8
0,6
6,25
Pemnenue:
,{2 1,2
— -5 =1 £=—,
DKCIEHTpUCUTET THIIepOonb & b BBLIYHCIIAETCS 1O (hopMyIIe a e

16 +09
3 2 g=— =125,
¢= ah+bh'Torz{a 4 -

2 2
. 2x° +5v° +12x+8=10
8. YpaBHEHUEM KpPUBOI BTOPOrO NOpsIKa v

ofpenensercs ...

LITUIIC

runepoosa

napabona

napa nepeceKkaronuxcs IpsMbIxX
Pemenue:

Ha IIJIOCKOCTH

2:{2 + ‘51:2 +12x+8=10
Beigenum B ypaBHEHUHN d

ITOJIHBIM KBAAPAT 10 IEPEMEHHOU X:
2 2 ( 2 2
E[X‘+6x+9}—18+51"+8:ﬂ. 2{I+3) +5v° =10
/ ’ * |

3TOro ypaBHeHMs Ha 10, moaydnM ypaBHEHHE BHA

2 2
(x+3)", ¥
A S N A

5 2

" Pasnmenus 00e yactu

:]_:

KOTOPOC Ha IJIOCKOCTH ONPCACIIACT IJIIUIIC.

Tema 15: IIpsasMoyroibHbIe KOOPAMHATHI B POCTPAHCTBE
A 2:-3) | C(4:
OTHOIICHUU 2 - 1, HMECT KOOPAUHATHI ...
(3:0:3)
(2:1; 0)
(2.5:0.5:1.5)

1. JlaHbBI TOYKH -1 6) " Tornma Touka B, koropas nenut orpe3ok AC B

- IPaBUJIBHO
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(1,0.5:0)

5 Toueq A(-1:4:-3). B(L1;4)  C(=3;7:-10)

B nenut orpezok AC B OTHOIIICHUH ...
A=1:2 paBUIBHO

A=1:4

A=4:1

A=2:1

Pemenne:

JeXKaT Ha OJHOM npsAMon. Toraa Touka

A Ha3bIBaeTCS IIOMCK TaKoM Touku B Ha

KBl _

Henennem orpeska AC B 3aJaHHOM OTHOIICHUHT

orpeske AC, KoTopast yJIOBJIETBOPSIET COOTHOIICHUIO | | Torma UCKOMBIN MapameTp A
Oyzer paBeH

O () R e R o)

B o o1+ (c10-49)

b | =

A3 -L-3)  B(

3. JlaHBI TOYKH -3 1)' Torna nnuna otpe3ka AB paBHa ...

3

W57
33

1
Pemrenne:

A ynz) | Blnivaiz) | IPOCTPAHCTBE

|4B| = \/(-’fz -x)t +(ya - ) H (2 - 2p)

Paccrosinue MCKAY ABYMs TOYKaMU

HaxoJuTcs 1o hopmyse

4B| = /2 -3)2 + (-3 - (-1)2 + (-1-(-3))> =3.

B namewm cnyuae

A4(-3:1:2) ; B(1:-2:-4)

4. JlaHBI TOYKH . Toraa koopauHaThl cepeuHbl oTpe3ka AB

paBHBEI ...

(-L-05 -1)
PaBUIIBHO

(-2:-1; -2)

(-4;3: 6)

(-4,-2: -4)

Pemenue:

M(x,y,z)

Bocnonsiyemcs popmynoit nenenus orpeska nomnosnaMm. KoopauHaTsl TOUKH :

My(x.3.21) | M5 (x5, 93.2;)

JIETSIICH OTPE30K MEXKTY TOUKAMH MOII0JIaM, HaXOOATCS

.'-{.'l'l'xj }'1+}'j 21+Z‘j -3+1
X = =, yV=——=, Z = = X = = -
2 2 2 2
o ¢popmynam = = = Torma =
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1-2 2~
y=1T2o g5 =220y
u ;-} - B

[

M(x,y.7)
TO €CTh TOYKa i HMECT KOOPAHUHATBI

e

(-1-05; 1)

5. MaHbl TOYKH 43 -1 2] u B 0:-2; - 1)' Tora KOOPAMHATE TOUKH C(x:) ,

CUMMETPUYHON TOUKe B OTHOCUTENBHO TOUKH A, paBHHI ...
[_ 6:0; 5} - IPaBUIILHO

(-3:-3:1)

(-3:1;3)

(-6:-2:4)

Pemenne:

y M (x. v, z}.
BOCHOJ‘IBSyeMC}I (1)OpMy'J'IOI/I ACJICHUA OTp_eSKa I1OII0JIaM. KOOpI[I/IHaTLI TOYKH B .

My(x. vp.21) | My (5. 35.25)

,Z[eJIHH_Ieﬁ OTpGSOK MC)K,I[y TOUKAMH H = II0I10JIaM, HaXOOATCA
- TR T . e b T o o5
x="L 2. =l 22 T T2
7 B B
110 popMyIam = = = Torma KOOpIMHATHI TOYKH
_x*0 L y*(=2) ,_zH(])
C(x;y;z] 5 h 2 e 4
HaxXoIATCA KaK - - - TO €CTh TOUKa
C(x:y:2) (- 6:0:5).
T HUMECT KOOp,I[I/IHaTBI -0

A(; -2;-3) Bk 1 -9)

6. PaccrosiHue MKy TOUKaMH
3HaYeHHUHU K, paBHOM ...

3

6

8

1

Pemrenne:

paBHO 7 IIpH MOJIOKUTCIIBHOM

M(xy. 1. 21) , My (x5.35.2;)

Paccrosnane MCXAY ABYMS TOUKaAMHU HaxXxoauTcCs 110

MM 5| = xf(-’fz —x) (v - )t H(z - 2p)

dbopmyre
toukamu 4 u B moxHO Haiitu Kak

4B|= J(k —1) +(1- (- 2) + (-9 - (- 3)® =/k? -2k + 46.
|4B|=7

" Torma pacCTOSIHUE MEXKTY

JE 2k +46 =7, k2 -2k+46=149,

TO €CTh

k=3.

N3 ycnoBus B0

kP-2k-3=

nojryqyacm

0. CJ'Ie,ZIOBaTeJ'II)HO, TIOJIOXKHUTCIBHOC 3HAUYCHUC

7. B TpeyronbHUKeE C BEPIIMHAMU A2 -1:4). B3:2:-6) u C(-5:0:2)
Menuana AM, qyiMHa KOTOpO# paBHa ...
-

IpoBeeHa
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N

21

49

Pemnenune:

Touka M siBnsiercs cepeaunoii orpeska BC. KoopauHatel cepeliHbl 0Tpe3Ka ONpeesoTCs 1Mo

x +x ity 71tz
X = =, y= =, Z= =,

o o) ; o)

dbopmynam = ~ = [Toacrasmnsist B 3T HOPMYIIBI
B(3:2:—6) C(-5:0:2), :

KOOPJIMHATHI TOUEK 3 u * 7777 monmydyuM KoopauHaThl Touku M:

3-5 2-0 -6+2
X = 5 :—]_: V= 5 :]-:Z:T:_E'
= = = Paccrosiane mexay Toukamu A u M

7 7 7
d=A(xy—-x1)" + —w)t(zh —2¢)".
MOKHO HalTH 1o Gopmyie J( 2 ) (y2 =) (22 1)

|A;H|:\j[—1—2}2 t(1-(-1))P +(-2-4) =7

TO €CTh

Tema 16: IlnockocTh B NPOCTPAHCTBE,

5x—-3v+z+15=0

1. IInomans TPEYTroJIbHUKA, OTCCKAEMOT'O IIJIOCKOCTBIO oT

KOOPpAUWHATHOTI'O yIJia * ° paBHaA ...

7,5

2,5

30

15

m 2x—-5v+z+7=0 mx+yv-3z+1=0
JJOCKOCTHU n NEPpNCHAUKYJIAPHBI IIPHU 3HAYCHHUU

M, paBHOM ...

m =4 _ papusmo

m =45

m= -0

m=2

2 2y —yv+7z-3=0 Tx+y-13z+2=0
. [Imockoctu o Hu o

neprneH Ky PHbI
rapasuiebHbl

MEePECEKAIOTCS O] OCTPBIM YIIIOM

COBMAJIAIOT

Pemenue:

Haiinem yron Mexay STUMH ITOCKOCTSMHU. YTOJ, 00pa30BaHHbBIN ABYMS MIIOCKOCTSIMU

Ax+By+Ciz+D;=0 A x+B,y+Cyz+D,=0,
u-_ < = = < onpenenserca u3

T JAE +Bl2 +4£Z‘2 \/Az +B2 +a'C32 .
COOTHOIICHUA 1 1 2 2 2 TOI‘JI&
cosp = 2-7+(=1)-1+1-(-13) o _
S22 (1 +1 722 (13 =7
B “ NN “ TO €CTb IIJIIOCKOCTHU
NCPICHANKYJISPHEI.

55



A(6:-10:1)
3. [1mockoCTh MPOXOJIUT Yepe3 TOUKY ; * 7/ W oTCceKaeT Ha OCsIX a0CLUCC U OpJIMHAT B
MOJIOXKHUTEIIbHBIX HAIPABJICHUSX OTPE3KH JUTMHOM 3 1 5 cooTBeTcTBeHHO. Torma odmiee
ypaBHEHHE TUIOCKOCTH UMEET BU]T ...

Syx+3v+157-15=10
o -HpaBI/IJIbHO

5x+3v+15z=0
5x+3v+15z+15=0
5x+3yv+15z+1=0

Penienue:
X V z
B R
\% a b ¢ a.b.c
paBHeHI/Ie IINIOCKOCTHU «B OTpGBKaX» NMECT BU/ rae R — JJIMHBI
Ox, Oy Oz
OTPE3KOB, OTCCKACMBIX INNIOCKOCTBIO HAa OCAX - “ U COOTBCTCTBCHHO. HOILCTaBI/IM B
a=3,b=5 A(6:-10:1):
OTO YpaBHCHHEC 3HAUCHHA b 1 KOOPAMUHATBI TOYKHU
6 -—-10 1
—+—+-=1.
3 5 c
Torna’f—l S5x+3v+15z-15=0.

n 06mee YpaBHCHUE IIJIOCKOCTHU ITPUMET BU

X+2v—Zz4+5=0 2x+v+z-12=0
4. YFOJ'I Mexcz[y IIJIOCKOCTAMU o nu .

T

3

- HpaBI/IJ'ILHO
S

6

paBeH ...

Lo
=

(=0 =

Pemrenne:

y Ax+By+Cz+D =0
VYo, 06pa3oBaHHBIN IBYMsI IJIOCKOCTAMU d "

Ax+Bv+Cz+ D, =0,
= = = = - onpeacisa€TCa u3 COOTHOIICHUA

ﬂlﬂg + BIBE + Cl CE

CosSQ = .
JAIE + Bf? + Clz \/AEE + BEE + sz Torna
cosp = 1-2+2-1+(=1)-1 _1 -
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M(2,-3.1)

5. O01iee ypaBHEHHE INIOCKOCTH, MPOXOIAIIEH Yepe3 TOUKY
x-3 y+t1 z-35

npsAMOi -4 3 -2
4x-3y+22z-19=0
2x-3y+z=0
4x-3y+2z-11=0
2x+3y-2z+49=0

Pemrenne:

MEPIEeHIUKYISIPHO

HMEET BUL ...

- IIPaBHJIBHO

y M(xy:v5:2,)
ypaBHeHI/Ie IIJIOCKOCTH, HpOXOI[f_{H_[eI/I qepes TOT‘IKy ol : C HOpMAJIbHBIM BEKTOPOM
7=(4,B,C) Alx—xp )+ By -y, )+ C(z-z,)=0.
x-3 y+tl z-5

U -2
Tak Kak 3Ta II0CKOCTh NEPIEHAUKYIISIPHA PAMON 4 3 < TO B Ka4ecTBe
HOPMAJIBHOI'O BEKTOPA IJIOCKOCTH MOKHO MCIIOJI30BaTh HAIIPABJIAIOIIUN BEKTOP 3TOU MIPSAMOH,

TO €CTh m= (_ 4 3’_2) Torna
-4(x-2)+3(y+3)-2(z-1)=0. _ 4x—3y+2z-19=0.

HUMCCT BU

6. JlaHbl Tpu maphl IOCKOCTEM:
1) X—2y+8z-8=0 x+z-6=0;

2)2:{—}-'+32—1=I] L dx—2y+6z+5=0;
X+6v+2z-11=0 x+4y-5z+1=0.
3) d u 4

Torna UCTUHHBIM SIBISETCSA YTBEPKICHUE ...

napajJjie/ibHa BTOpasi napa mnjiocKkocrei

rapajieibHa rnepBas napa IIoCKoCTen

napasuieibHa TPEThS Mapa MIOCKOCTEN

Cpeau 3alaHHBIX Map IIOCKOCTEN NapajulesIbHbIX I1ap HET

Pemrenue:

VYcnoBue napajuiesIbHOCTH ABYX IUIOCKOCTEH, 3aJaHHBIX YPaBHEHUSIMU

Ax+ By +Cz+ D=0 Ayx+Byy+Cz+ Dy =0

, IMEET BHU]I
4 _ B _G
A‘) B‘) C‘)
= = < VYciaoBuio nmapajlyiCJIbHOCTH YAOBJICTBOPSAIOT IMJIIOCKOCTH
2 -1 3
2x—v+37—-1=0 4x-2v+06z+5=0, 4 -2 &
v n v TaK KakK TO €CThb

napajjicjibHa BTOpas mapa ILTIOCKOCTEHA.

Tema 17: Ilpamas TUHASA B NIPOCTPAHCTBE

—r R PR —6:0:2
1. B TpeyrosibHUKE C BEpIIMHAMH A(5;-2;6), B(0;-2-4) " C(-6:0:2)
mennana AM. Torga ypaBHeHHE MeAMaHbl MOYKET UMETh BUJT ...
x-5 y+2l z-6

-8 1 -7

IMpoOBCACHA

- IPaBUJILHO
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x+3 y+1 z+1

5 -2 6
x-3 y-1 z-1
-5 2 -6
x+5 y-21 =z+6
2 -3 5

Mo (- 1:4;-3)

2. YpaBHEHME MIPAMON, IPOXOAIIEH Yepe3 TOUKY

NEPIEHAUKYIISPHO K
2x-3y+T7z-4=0,

IIOCKOCTH MMEeT BHTI ...
x+tl y-4 =z+3
2 -3 7. IIPaBUIIBHO
x-1 y+4 =z-3
2 -3 7
x—-2 yt3 =z-7
-1 4 -3
x+2 y-3 z+7
-1 4 -3
Pemenne:

Bocnonbp3yeMces KaHOHMYECKUM YPAaBHEHUEM IIPSIMOM, MIPOXOALIEH Yepe3 TOUKY

X=X _VY-h _ZI-4

M [x[]; Yo EU-} Y HaIpaBJISIOIUM BEKTOPOM 3 {m’ P ) m 1 P

B kauectBe HAIIPpaBJIAOIUICTO BEKTOPa 5 MO>KHO B3ATb HOpM&J’IBHHfI BCKTOD IJIOCKOCTH

r-()_y-4_z-(-3)

2x-3y+7z-4=0:5(2-3,7). Homxyanm 2 =3 7 am
x+tl y-4 z+3
2 -3 7
x-y+2z-10=0
y L|3x+2y-z+6=0
3. Hanpapnsironuit BEeKTOp PSIMOi d AMEET BUJ ...
(-3;7:5)
4 - IpaBWIILHO
(3:-2:-2
(1;-1;2)
(3;-7:-1)
Pemenue:

Hanpasnsronuii BEKTOp NpsMOM, 3aJaHHON NIEPECEYEHUEM JIBYX IUIOCKOCTEN, MOKHO HAWTH KaK
BEKTOPHOE MTPOU3BEICHUE HOPMAIBHBIX BEKTOPOB 3THX IIOCKOCTEH, TO €CTh

i ok B
1 -1 2|=-3i+7j+5k.
302 -1
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4. KaHoHMYeCKO€ ypaBHEHUE MPSAMOM, MPOXOASIICH Yepe3 Hauaao KOOpAuHAT
x-3 y =z+2 x—-2 ytl =z-1

I - Y Iy : 2 =27

HEePHEHANKYIISPHO NPSAMBIM 1 1 1y 2 -1 3 uMeer
BUL ...

x vy _ z

4 -1 -3. IIPaBUIILHO

x y _ z

1 1 1

X y _z

2 -1 3

x y _z

i 0 4
Pemennue:

BOCHOJ’IBSyeMC}I KaHOHUYCCKHUM YpPaBHCHHUEM HpHMOﬁ, npoxozunueﬁ 4cpe3 TOUYKY
X—X% Y-V _2-2

My [XU; Yo: EU} Y HaIPaBJISAIOMIUM BEKTOPOM y Lm’ P ) m n p B

KauCCTBC HAIIPABJIAIOLICTO BEKTOPA 3 MOKHO B34Tb BEKTOPHOC IMMPOMU3BCACHUC HAITPABJIAIOIINX

Iy

BEKTOPOB IIPSIMBIX * U
i j ok _
stmyn; p)=1 1 1|=4i-j-3k
2 -1 3
Torna
- M((0; 0; 0) 5(4:-1:3) "
OJCTaBUM KOOPAMWHATEI TOYKHU < W BCKTOpa < B YPABHCHUC MMPAMOU:
x-0_ »-0_ =z-0 x ¥y _z
4 -1 =37 4 -1 -3
x-3 ytl =z x-3 yt2

5. OcTpslii yron Mexay npsiMbIMU
paBeH ...

w |

- IPABWJIBHO
2

o MU= R OO I R

Pemenne:

[
Yron MCKAY NMPSAMbIMHA 1 n 2 OMpCACIIEICTCA KaK YIoJl MCXKAY UX HAITPABJIAOINIMMU BEKTOpAMU
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5 =(ﬂ1:b1:’f1 )= (1:_1:”E)H 5 = [azsbz:'fz_}: [1:1-"51

KOTOprfI MOKHO BBIYHUCIIHUTH

o ¢popmye
aqa, + +6C
cosg = 14 +bb 1L2 _
2 2 2 [ 2 2 2
\fal’ + b +¢q Jag +by +¢3
1-1+(-1)1+2-2 1
cosg = J - 5 — = 5 T
7 7 Fa 7 g ra = —
17+ (-1)" + (42 \/1~+1~+ 2 - ¢
Torna ( ] (J—] [J_ ) TO €CTh 3
x— 6 Yy _z- 1
-2 1 0 3x-kv+2z-7=0,
6. [lpsimas rapaiienbHa INIOCKOCTH . ecinu
rnapameTp k PaBEH ...
-6
-1
6
1
Pemrenne:
HpﬂMafl napa.nﬂeana IIJIOCKOCTH, €CJIN CKaHﬂpHOG HpOI/I3BeZ[€HI/I€ HaHpaBHﬂIOHICFO BGKTOpa
. §=(-2,10) 7=(3,-k,2)
HpHMOI/I H HOpMaJII)HOFO BGKTOpa IIJIOCKOCTH paBHO HYJIIO, TO

(-2)-3+1-(-k)+0-2=0, k=6

€CTb BEKTOpPBI EPIICHIUKYIISApHBL. Torna

x-1 y+35 =z

2 0 -3 x—4y-3z+1=0

7. Touka nepeceyeHus NpsiMon = W TJIOCKOCTH ~
KOOPJWHATHI ...

(-3:-5:6)
(-1;5;0)
(.- 4;-3)
(2:0;-3)
Pemenne:
3anuiieM ypaBHEHHE MIPSIMOM B ITapaMETPUYECKOM BHUJE:

x =apt + xp x=2t+1
Vv=astyg. v==5.

z =ast +zg z=-3t
TO €CTh

HMECT

- IPaBWJIBHO

x—4y-3z+1=0

ITogcTaBuM NOJTy4eHHBIE YPABHEHUS B YPABHEHUE IIJIOCKOCTH

2t+1-4(-5)=3-(-3t)+1= -
Torpa <1 1 4(-5)-3-(-3)+1=0, win = —2- Tlopcrapnss 3nauenme napamerpa
x=2r+1
y=-5,
f=-2 . 7=-=3t .
B CUCTEMY MapaMeTpHUECKHX ypaBHEHHil HaiiileM KOOPMHATHI TOUKH
TiepecedeH s MPsIMOH 1 MIIOCKOCTH (-3:-5; 6}'

60



x—-6 yt5 z-1

o - -2v+z-T=
8. Yron @ mexny npsamoii 1 1 0 4 mockocrpio ¥ <Y 1 2 7=0

paBeH ...

- IPaBUJIBHO

Bo |8 ] ® o] ® ow|

Pemenne:
X—Xyg ¥Y¥-Y¥ I-Ij

w

m n P

CuHyc yria Mexay npsmoit U TIOCKOCTBIO

Ax+By+Cz+D=0
o HaxXoauTCA KaK
|Am+Bn+Cp|
Jm2+ﬂz+pz_\/ﬁz+32+cz
I 0 S ) GV A S I €
WPy +02 P (2P e 2

sing =

o =
Torza ocTpslil yrosl Mexay MpsMON U IJIOCKOCTBIO

| i

Tema 18: IloBepxHOCTH BTOPOIo NOPSAKA
1. KanoHnnueckoe ypaBHEHHE JIMHUM NT€PECEUEHUS OJHOMOJIOCTHOTO TunepooIonia

2 2 2
X v z
—_t =
7 / _7 =
- 4 6 1 TUIOCKOCTH * 2=0 HMEET BUJ ...
2 2
¥ z
a - = _1
4 6 - IIPaBUJILHO
2 2
¥ z
- - ___ = []
4 6
2 2
¥V z
S S |
4 f
2 2
Y Z
4 5]
Pemenne:

ypaBHCHI/IC KpHBOfI MepecCUCHUA OAHOIIOJIOCTHOI'O mnep60nom[a " JIOCKOCTH ITOJIYUUM,
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x-2=0 PR

PEIIKB CHCTEMY - TO €CTh
[Tony4eHHOE ypaBHEHUE €CTh KAHOHMYECKOE YpaBHEHHE TUIIEPOOIIHL.

2. JlaHbl ypaBHEHUS IIOBEPXHOCTEN BTOPOIO MOPSIKA:

G170 @2,

A 16 4 09
A

g) 4 1 16
ﬁ+ﬂ+i:l

o4 16 1
(-4P , Gr1R_2

Dy 16 9 1
Torz[a OJIJIUIICOU A 3a4aCTCd YPABHCHUCM ...
C
B
A

D

3. YpaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIIKA
OTIpENICTISIET ...

JLTHIICOMT

napaboson

KOHYC

OJTHOTIOJIOCTHBIN TUIIEPOOIION ]

Pemenue:

2 g 2
T+ 2T +677 +6x-2474+21=0
BBII[eJ'II/IM B ypaBHeHI/II/I v IIOJIHBIC KBa,Z[paTBIZ

32 +2x+1)-3+2p% + 622 —4z+4)-24421=0,
4 L NN
3(x+1) +21 +6(z—2) =56.

PaznenuB o6e yacTu nocnegHero ypaBHeH!s Ha 6, IOIy4UM ypaBHEHUE

(I+1]2 +£+ (2—2]2 -1
2 3 1 '

KOTOPOC OIMPCACIIACT JJIIIUIICOUA.

ox2 +4v% +3627 —18x—16v—11=0
4. lleHTp NMOBEPXHOCTH y d

Oy
JEKHUT B ITJIOCKOCTH ¥

oz

JICKUT B IINIOCKOCTH  ~

JICKHUT B IINIOCKOCTH

62
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HE JICKUT HU B OJTHOW U3 KOOPAMHATHBIX IIJIOCKOCTEN
Pemenne:
[IpeoOpazyeM qaHHOE YpaBHEHUE MOBEPXHOCTH. [1JIsl 3TOr0 JOMOIHUM 0 MOJTHBIX KBaIpaTOB

YJIEHBI, COJIEpIKaINe XY TO €CTh MEPENUIIEM YpaBHEHUE B BUE
o((x? —2x+1)-D+4((y* -4y +4)— ) +3627 —11=0.

2 .2 2 49
Tomaﬂ(:{—]) —9+4(yv-2)"-16+362"-11=0.

2 .2 2 _
i Ox—-1)" +4(yv—-2)" +36z" =36.
PaznenuB 00e yacTu mociaeaHero ypaBHeHHs Ha 36, mojlydaeM ypaBHEHHE
(-1 (-2, 2
: A S
4 9 1 '

KOTOPOC OMPCACIIACT SJIIMIICOU] C HEHTPOM B TOUKE C

(1;2: 0), Oxy.
KOoopAuHaTaMun o7 © TO €CTb HCHTP MOBCPXHOCTHU JICIKHUT B IIJIOCKOCTHU o

7 3
x 1
—+t—=1z
5. JIunna MEepeCCUCHHUA ITOBECPXHOCTHU _I 6 U IINIOCKOCTHU x{:’z MMpEaACTaBIISICT
co0oii ...
napadonay
AILTUIIC
runepooy
OKPY>KHOCTh
Pemenne:
¥z v =A0.
YpaBHeHHe IIJIOCKOCTH HUMECT BU TOF)Ia YPaBHCHHUC JIMHHUU IIEPECCCUCHUA
2 2
xXT v
—+t—=12z

MIOBEPXHOCTH 4 6 u mockocru ¥ OZ HOJIYYHM U3 PEIICHUS CHCTEMBI

TE 1‘2

—+r—=2z

4 6 ;
y=0 v’ =8z
TO €CTh * — ypaBHEHUE 1MapaboJIbL.
2 42
X" +3y —6x—2z=0

6. Beprnaa napabosonia UMEET KOOPJAUHATHI ...
(3’ 0;— 9) - IPaBUIILHO

(1:3:-6)

(3:1;3)

(—3;0:9)

Pemenue:

BhizieIUM B JAHHOM YPaBHEHMH MOTHBINA KBAJpaT MO IepeMEeHHO -t -
{xz —6x+9 —Ei'+3y2 —z=0, - (x— 3)2 + 3}-‘2 =7z+9.

2

x-3) 1'2 z+0
(3P, »% 2+

o

3 1 3

Pazenum 00e yacTu TaHHOTO YpaBHEHHUS Ha 3: Torna BepunHa

napaboJIon1a UMEeT KOOPIUHATHI (35 0;-9 )
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7. YpaBHeHue cepbl UMEeT BUA
x? +3,-'2 + 77 —4x+2y-10z-19=0.

Torna panuyc chepsl paBeH ...
y

19

10

49

Pemrenne:

VYpasuaenue chepsl paauyca R ¢ HEHTpOM B TOUKE "H[XU -V0> ZU}

(t-xp P + (v -3} + (-2, P = R~

2 2 2
I+ v +7" —4x+2v-102-19=10
Brinennm B HCXOAHOM ypaBHEHHH - -

KBaJpaThl:

(2 —4xsd)-a+(?s2p+1)-1+(2 —102+25)-25-19=0,

HMEET BUI

ITOJIHBIC

2 ) 2 &R _
oeers F=2) + (v +1) +(z-5) =49
Torma paauyc cdepsl paBeH 7.

5x2+109" — 427 +10x—80y —24z+109=0

8. LleHTp 0iHOMOI0CTHOrO runepooonia
UMeeT KOOPIAUHATHI ...

(-1;4:-3)
(5:10;-4)
(4:2:5)
(1:-4;3)

Pemrenne:

- IIpaBUJILHO

Xgs V. £
YpaBHEHHE OHOIIOJIOCTHOTO TUIIEPOOIOUIa C IEHTPOM B TOUKE [‘ 0=.70- <0 ] UMeEET BU/T

2 2 2
(x—xp)"  (-w) (z-2) _
+ — =1.
2 2 2
a b c
BBI,I[eJ'II/IM B UCXOJHOM YPAaBHCHHUMU ITOJHBIC KBAAPAThI:

5(x2 +2:>;+1_]—:-'-+1[:L1,--2 —E}-‘+]6_]—]6G—4(22 167+ 9_}+ 36+109=0,

? o G+, (4P _(+3)
5(x+1)" +10(y —4)° —4(z +3)" =20,

/ )
* TO ecTb 4 ~ 5

1;4;-3)

2

Toraa neHTp runepOoIonia UMEET KOOPIUHATHI [_

Tema 19: Onpenesienue JUHEHHOT0 NPOCTPAHCTBA
1. Cpenu ipencTaBlIeHHBIX MHOXKECTB JIMHEWHOE TIPOCTPAHCTBO He 00pa3yeT MHOXECTBO ...
BCEX MaTpull pasMEPHOCTLIO mQd n, CoAEpKAINUX TOJBKO MOJOKUTEC/IbHBIC YHCJIA

3
BCEX BEKTOPOB, IPUHAIEKAIUX IPOCTPAHCTBY R
BCEX MAaTpHll pa3MEPHOCTBIO MLIN

64



BCEX BEKTOPOB, IIPUHAIEKAIUX IIPOCTPAHCTIBY R
Pemenne:

Muosxecto L 0Gpasyer nmuueiiHOE IPOCTPAHCTBO, ECIH JUIS TOGBIX 2-X €TI0 HIEMEHTOB -

x+vel

OIMPCACIICHLI OICpalii CJIOXKCHUA U YMHOXCHHSA Ha I[CflCTBPITGJIBHOG YHUCJIO0

AER; JxeL

CO CBOICTBaMU:
X+V=1v+X;

: (x+y)rz=x+(y+2)
3 Mx+y)=2x+ Ay;

g M) = (A

5. 0-x=0.4A-0=0;

g 3-xix+(-x)=0.

ITpu npoBepke akCMOM HOJIYYHUM, YTO MHOXKECTBO BCEX MATPHIL pa3MEepHOCTbI0 MIIN,
COJEPKALIUX TOJIBKO MOJOKHUTEIbHBIE YUCIIA, HE 00pa3yIOT JTMHEHHOrO IPOCTPAHCTBA, TaK KaK
Y YMHOXKEHUH Ha OTPULIATEIbHOE YUCIIO MOJIy4yaeM MaTpUIy C OTpPULATEIbHBIMHU YUCIAMH U
HE BBINOJIHSETCA LIeCTas akcuoMa.

2. Ha nuneiinom npoctpanctse L 3axana oneparus ...

x+vel x.vel
o AJIA JIIOﬁbIX T - HpaBI/IJIbHO

rxvel x.vel

v JUTSL TIOOBIX ™ 7+
X
—=L
V Xx.vel
“ JUIS JIFOOBIX 7+
el Xx.vel

JUTSL TIOOBIX ™ 7

3. Jlnst 371eMEHTOB JIMHEHHOTO MPOCTPAHCTBA ONEPALlMH CI0KEHUS U YMHOKEHUSI Ha
JeMCTBUTENIBHOE YUCIIO0 00J1aat0T CBOWCTBOM ...

A-0=0. HpPaBHIBHO

X-y=v-x
D-x=x
—X=x
Pemrenne:

. X. v
MuoxecTBO L oOpa3yeT JIMHEeHHOe MPOCTPAHCTBO, €CIIN IS JHOOBIX IBYX €r0 AJIEMEHTOB ~

x+vel

OIMPECACIICHEI ONE€pallii CIOKCHUA N YMHOXCHHA Ha )IGﬁCTBI/ITGJ'IBHOG YHUCIIO

AER; JxeL

CO CBOMCTBaMH:
LXFy =y

) (x+y)rz=x+(y+2)
3 Mx+y)=2x+ Ay;

4 M) = (Apehr;
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5.[1-:{:{1,;',-[1:!];

g 3-xix+(-x)=0.

4. JIuneitHOE TTPOCTpaHCTBO L He 00J1a1aeT CBOMCTBOM ...

s moboro S L voxer CYIIECTBOBATh HECKOJIBKO MPOTHBOMOIOKHBIX SIEMEHTOB — -+ = L

- IpaBUJIbHO

0-x=0 VTS JTFOOOTO
() x=—x

xeL
18 moboro-t = L

HEUTpaJbHBIA 3JIEMEHT 0€L gpngerca €AMHCTBEHHBIM
Pemenmue:
Jlunelinoe mpocTpaHCTBO 001a1aeT CACAYIOMMUMH CBOMCTBAMMU:

1) HeittpanbHblii 21eMEHT 0€L gpngerca €IMHCTBEHHBIM;
2) 0-x=0 juq modoro * € &

3) Jls moboro -+ = L IIPOTHBOIIONOKHBIN 31eMeHT — -+ = L gpnsercs €IMHCTBEHHBIM;

I

4) (Dr=-x ans mo6oro < L

5) (=4) x = A(=x) =—(Ax) st mobeix A€ Ry X

m
™~

5. CBoHCTBOM ITUHEHHOTO MPOCTpaHcTBa L sBnsieTcs ...
X+yv=yv+x;x,.yeL. AR

eL
(A-x)y=(A-y)xx.veL AcR
vel

- HpaBI/IJ'IBHO
Xy =YX XY

6. Jln1s 371eMEHTOB JIMHEHHOTO MTPOCTPAHCTBA ONEPALlUU CII0KEHUS U YMHOXKEHUS Ha
JeMCTBUTENIBHOE YUCIIO0 00J1aat0T CBOWCTBOM ...

0-x=0 . IPaBUILHO

X-y=1-X

A-0=27

Mx+y)=Ax+y

Pemenue:

MuoxectBo L 0Gpasyer IMHeHOE IPOCTPAHCTBO, €CIIH s JIOOBIX ABYX €ro HIeMEHTOB X,

x+VveL

OIMPECACIICHEI ONE€pallii CJIOKCHUA N YMHOXCHH Ha )Iel\/'ICTBI/ITeJ'H)HOG YHUCIIO

AER: JxeL CO CBOICTBAMU:
L XFy=y+x
5 M+ )=+ Ay;

g Aaec)= (Au)r;
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5.[1-:{:{1,;',-[1:!];

g 3-xix+(-x)=0.

x+(—x)= 0.

7. DNEeMEHTHI JINHEHHOT0 IPOCTPaHCTBA L, YZIOBIIETBOPSIOLINE CBOMCTBY
Ha3bIBAIOTCA ...

NPOTHBONOJIOKHBIMHU

HEUTpATTbHBIMU

00paTHBIMU

OpPTOTrOHAJILHBIMU

Pemenue:

xel

JIuneiinoe IMPOCTPAHCTBO O6J18.IlaeT CBOMCTBOM: JJIA JIF000Tr0 HpOTHBOHOJ’IO)KHBIfI

—-xelL

OJICMCHT ABJIICTCA €AUMHCTBCHHBIM.

Tema 20: Ba3zuc u pa3MepHOCTD JIMHEIHOI0 MPOCTPAHCTBA
a=3:2:3). b=(4:4). ¢=(5:4;5)
0a31CcoOM TPEXMEPHOTO JIMHEHHOTO MPOCTPAHCTBA, €CIIN A PaBHO ...

1

4

2

3

Pemenmue:

COBOKYIMHOCTH JINHEWHO HE3aBUCUMBIX BEKTOPOB Ha3bIBAETCS OA3MCOM JIMHEHMHOIO 3TOrO
POCTPaHCTBA. 3HAUUT, COBOKYITHOCTb TPEX BEKTOPOB HE SABISETCSA Oa3MCOM, €CIIU BEKTOPHI
JUHENWHO 3aBUCUMBI, TO €CTh OIPEEIUTENb, COCTABICHHBIN N3 KOOPAMHAT 3THX BEKTOPOB, PaBEH
Hymo. Torna

1. COBOKYHHOCTB BCKTOPOB HE MOXKET ABJIATHCA

. 4 A 2 A 2 4 oA -
2 4 —2. 1. + 5. =3-{(4-5-4- —1-{r-5- 3.3+
...3 ; .; =3 1 5 1 3 5 5 3 i 3 ( 5 A /",) 1 (_ 5 A 3]

+5-(2-4-4-3)=2-(20- 2)-1-(10-34) +5-(24-12)= 40 - 247 - 10+

+34+104-60=-34 +13ﬁ,—lt]¢t]:~ﬁ,?:1;25.

2. 3a 6a3uc TPEXMEPHOTr0 BEKTOPHOI'O IPOCTPAHCTBA MOYKHO MPUHATH COBOKYITHOCTh
BEKTOPOSB ...

(1:2:3),(1:3;2), (L 1;1) S
(1:2:3). (1:3:2). (2:4:6)

(1:2:3). (1:3:2). (2:6:4)

(1:2:3). (3:6:9). (1:1:1)

Pemrenne:

M +1

Ecnu B 1MHEWHOM MPOCTPAHCTBE €CTh '* JTUHEHHO HE3aBUCHMBIX BEKTOPOB, a JIF00ObIe
BEKTOPBI JIMHEWHO 3aBUCUMBI, TO IPOCTPAHCTBO HA3bIBA€TCS N-MEPHBIM, & COBOKYITHOCTb
JMHEWHO HE3aBUCHMBIX BEKTOPOB HA3bIBAETCS 0a3MCOM JTMHEHHOTO 3TOTO MPOCTPAHCTBA.
3HAYNUT, COBOKYITHOCTh TPEX BEKTOPOB JOJKHA OBITh JTMHEHHO HE3aBUCUMOM, TO €CTh
OIpEAEINTEND, COCTABIEHHBIM U3 KOOPAUHAT 3TUX BEKTOPOB, HE PaBeH HyJ0. Toraa
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111
2 3 %:Lg ﬂ—r% Pl 521G 1-12) -1 2 1-1-3)+

+1:(2:2-3-3)=1-1-(-1)+(4-9)=1+1-5=-3 20,

COBOKYITHOCTb BEKTOPOB [1;2; 3)’ [1; 3 2-1 [1; L lj MO>KHO IPUHSATH 32 0a3UC TPEXMEPHOTO
npoctpaHcTBa. OcTallbHble COBOKYITHOCTH BEKTOPOB HEJb3sl IPUHATH 32 0a3UC TPEXMEPHOTO
IIPOCTPAHCTBA, TAK KaK ONPEJECIIUTEIN, COCTABIEHHBIE U3 KOOPAUHAT 3TUX BEKTOPOB, PaBHbI
HYJIIO, TO €CTh 3TU BEKTOPHI JINHEHHO 3aBUCUMBI.

CrnenoBaTeibHO,

a=(6:5)

3. Bektop € = Aa —b SIBJISICTCS JINHEMHOM KOMOMHAIMEH BEKTOPOB

b= (3;3)‘ Eciu ¢ = (9;7)’ o 4 PaBHoO ...
2

3

-2

-3

Pemenue:

c=Aa-b=A6:5)-(33)=(64A-3:54-3)=
(9:7)=(64-3:54-3)=>64-3=9,54-3=7= A=2.

' q.
4. Pa3noxeHue BEKTOpa {4’ 3;6 ) 10 BEKTOpam

z=(2;0;2)

a=(1;2;0), b =(0:3:0) .

UMeEeT BUJT ...
—2a+3b+3c. MIPaBUJIBHO
2a+3b+3¢

10a —5b + 3¢

2a+3b -3¢

Pemenne:

d =(4:5:6) a=(1;2;0), b =(0:3;0)
Pasnoxenue BCKTOpa I10 BEKTOpaM nu
z=(2:0;2) d = Ad + b + 4.
NMECT BU/ = HpeI[CTaBI/IM 9TO paBCHCTBO B BUAC
Alﬁ+ 2 AE',, = 4:
24 +34 =5,
o 2.—“‘.5 = 6:
CUCTCMBI U3 TPCX YPABHCHUU C TPEMA HCU3BCCTHLIMU:
=2
Ap = 3
Ja =3
TO €CThb 3
c =(5:4;-1) . y a=(111)
CKTOp < ABIISICTCA JTUHCUHOU KOM6I/IHaHI/IeI/I BCKTOPOB < U

5
_: -"JI . —_ _ ] — 7 i
b (_,1, 4}- Bemu € ~ 44 +b. T0 paBHoO ...
3
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2
-2

-3

Pemenue:

F=ia+b = ALLD)+ (2 -4)=(A+2; A +1;J
(5:4:-1)=(A+ 2 A+LA-4)= A+2=5A+1=

6. COBOKYITHOCTbh BEKTOPOB

0a31CcoOM TPEXMEPHOTO JMHEHHOTO MPOCTPAHCTBA, €CJIU ““ PABHO ...

2

4

1

3

Pemenmue:

COBOKYITHOCTH JINHEHHO HE3aBUCHUMBIX BEKTOPOB HA3bIBACTCS 0A3UCOM JIMHEHHOTO ATOTO
MIPOCTPAHCTBA. 3HAYUT, COBOKYITHOCTh 3 BEKTOPOB HE SIBJISIETCS 0a3UCOM, €CIIH BEKTOPBI
JUHENWHO 3aBHCHUMBI, TO €CTh OINPEACIIUTEINb, COCTABICHHBIA U3 KOOPAUHAT 3TUX BEKTOPOB, PABEH
Hymo. Torna

2 A

1 5,1 s 11 N
1 i i_j" 4‘— a5 4+3-b 3=2-Q-4-5-2)-2-(1-4-5-2)+
+3-(1-4-1-2)=2-(4-54)- A-(4-10)+3- (A1-2)=8-10A+ 64+
+31-6=2-A=0= A=2

Tema 21: JIuneiinble 0TOOpaKeHUsI
g

{ j]
1. IIpooOpa3om BekTOpa IpHY JIMHEHHOM NpeoOpa3oBaHMH, 331aHHOM MaTpHUIeH

13
A:[z 5|

] SIBJIIETCS BEKTOD ...

e

\ ] - IPaBUJIBHO

Pemrenne:

= -1 = -5 3 2 -1
et 2
TaKKaKF_A.X’ TO - 1 3 1
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. 0
X=]-1
2

2. O6pa3zoM BeKTOpa = J npu nuneiiHoM npeo6pazoBaHuH, 3aJaHHOM MaTpHIet
3 1 4
A=1-1 -3 -3|,
6 -2 2
SIBJIIETCS BEKTOD ...

(7

-3

6
\ - IPaBUJIbHO
(13

-1

-
\
(0

0

0
\
(8

-9

2

.

3. JlaHo nuHeitHOe mpeoOpazoBaHre BEKTOPOB Ha MIIOCKOCTH OXY, KOTOPOE KaXK (bl BEKTOP
NIepEBOUT B COHATIPABIICHHBIM BEKTOD, B /1B pa3a JJIMHHEE HCXoaHOoro. Torna MaTpuna A 3Toro
npeoOpa3oBaHus UMEET BUJ ...

(2 0
o 2
\ - MPAaBHJILHO
1 0
0 1
Ly
(—1 0
0o -1
Ly
2
Pemnenue:
g —>2-g+0-&p & —>0-gp+2-2,, .
TaK KaK - = =" TO ManI/IIIa TAKOT'O JIMHCUHOT O

b
——

_{2
A—[G

npeoOpa3oBaHus UMEET BU]I

f:[i

4. IIpooGpazom BeKTOpa J'] MIPH JIMTHEWHOM MpeoOpa3oBaHH, 3aJaHHOM MaTpPUIIEH

A=|]

Fe

 amysercs BEKTOP ...

[_ 5]
12
- IPaBUJIBHO
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f_s]
-12
\

Pemenue:
= -1 + 1 -3 1 -5
Tax kax 7 = 4" Xz 19 - - 12
1
X=|2
0 . .
5. O0pa3oM BekTOpa IIpY JIMHEIHOM NpeoOpa3oBaHMH, 33laHHOM MaTpHULeH
1 0 2
A=|0 2 3|
4 -1 1
ABJISICTCS BEKTOD ...

') 1\

4

2

\ / - IpaBUWJIBHO

) 1\

2

0

S

r D‘l

0

0

S
) 1\

0

4
LS
Pemenue:
Tak kxax obpa3 ¥ BEKTOpa X orpeensercs 1no Gopmyie Y=4-X. TO
_ . 1 0 2 1 1
F=4-X=|0 2 3[|-[2]=]4]

4 -1 1]1]0 2

6. JlaHo nuHEIHOE MpeoOpazoBaHme BEKTOPOB Ha TUIOCKOCTH OXY, KOTOPOE KaXKIbIii BEKTOP
NIEPEBOJUT B BEKTOP TOM K€ JUIMHBI, HO IIPOTUBOIIOJIOKHO HAapaBIEHHBIA HCXOAHOMY. Toraa
Mmatpuia A 3Toro nmpeodpa3oBaHus UMEET BU ...

(-1 0
\ 0 -1

-1

(1 a]
0 1
L8

] - IPaBWJIBHO
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]

Pemnenne:
gl _}_§1+G'§j g‘; _}ﬂ'gl_gj. )
Tak kak Ly - <7 TO MAaTPUIIA TAKOTO JUHEHHOTO

p -1 0
0 -1
npeoOpa3oBaHus UMEET BU]L

7. JlaHO nuHEHOE peoOpa3oBaHKe BEKTOPOB Ha MIOCKOCTH OXY, KOTOPOE KaXKIbIii BEKTOP
noBopauuaet Ha yron 90° mo yacoBoii cTpelke MO OTHONIEHUIO K HCXoAHOMY. Torma MaTpuia
A sToro nmpeoOpa3oBaHUs UMEET BUL ...

(0

1
1
\ - IPaBUIIBHO
-1

(01

1 0

Ly

(0 -1

-1 0

Ly

Pemrenne:

gg—>0-86-8 & =&+

Tak kak ° TO MaTpuna Takoro JIMHEHUHOTO

npeoOpa3oBaHUs UMEET BUJL

8. Jlano nuHeitHOe npeobpa3zoBaHKue BEKTOPOB Ha MIIOCKOCTH OXY, KOTOPOE KaX/blii BEKTOP
noBopaunBaet Ha yron 270° mo yacoBoii cTpenke 0 OTHOMIEHUIO K HCXOAHOMY U JTHHA
KOTOPOTro B 4 paza Gosibliie ucxoanoro. Torna marpuna A aToro npeoOpa3oBaHUs UMEET BUL ...

(0 4]

-4

. - IpaBUJILHO
(0 —4]

-4 0

\

(0 4

40

LN

4

Tema 22: J/IuHelHbIC ONIEPATOPHI

(o B 2
1. ITycth E= (El’ e;) — 6a3uc nmpocTpaHcTBa R Omneparopsl f u g 3TOrO MpOCTpaHCTBa

Mz(f) = [1 ‘i]; Mz(g) = [3

; ]
3alaHbl MaTpULAMU Torma Marpuna orneparopa

g-r paBHa ...
1 2
3 -5
- IPaBUIIBHO
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1 -4

1 -5
Ly
Pemrenne:

.-‘-«ffig—fj=.-11'E(g)—.-w£(fj:[i _‘é]—[_:i ‘§]=[31 _§]-

=(e1.e 2
2. Ilyctp E =(e1.€2) — 0a3uc npocTpaHcTBa R=. Omnepatopsl f u g 3TOr0 npocrpancTea

Me(f) =[_§ 2]; Mz(g) =[%

F

3a/laHbl MaTpUIIAMU

frrg paBHa ...

1 ]
Torma maTpuua oneparopa

r 4 1"!
-2 4
8 EA IIpaBUJIbHO
r —I ﬂ b
-8 6
% K
' 2 3'\
-2 6
L A
f2 0
0 4
Pemrenue:

MpQRf+f-g=2Me(f)*Me(f)-Me(g)=
_j_[ 1 ﬂ]+[ 1 G}[E 1]_[ 2 G]+[2 1]_[ 4 1]
-2 3) (-2 3) (2 0f -4 6] |2 -2)7[-2 4f

.. f E=[el.e,.e,]
3. JIunelHsbIil onepaTop oToOpaxaet 6a3uc * =" 37 B BEKTOpHI

fle)=e, —2e,. f(e,)=3e +e, —e,; f(e,)=3e, +2e,

" Torma marpura
oreparopa f B 3ToM 0a3uce UMeeT BUL ...
! 3 0)
-2 1
0 -1 2
\ 7 - IpaBWIBHO
! i N
-2 1 2
0 -1 0
LN F
f1 -2 07
3 1 -1
0 3 2
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1 -2 0

3 1 -1

3 2 0

\

Pemenne:
§I—E§3 1 3 0
3€_l+§2_§3 :(El _2 9_3)' _2 ]. 3 .
3, +2& 0 -1 2

N

Y 2
4. Ilyctp E=(e1,e2) — 6a3uc nmpocTpaHcTBa R Onepatopsl f 1 g 3TOrO MpocTpancTBa

Mg(f)= [;i _[i]; Mg(g) :[%

1]
3a/1aHbl MAaTPUIIAMU Toraa marpuna oneparopa

f-¢g paBHa ...
(0 1]
1 —
\ - IPaBUJIbHO
4 - 1]
1 2
\
(0 -1
-1 4
\
f4 1
1 -4
\
Pemenue:

HE(f—g)zﬂﬂf}—ﬂﬂg)=[:f f{]—[ﬁ ‘31]:[? _41].

2
5. VI3 3a1aHHBIX ONEPATOPOB POCTPAHCTBA X — POCTPAHCTBA JABYMEPHBIX BEKTOPOB,
JIMHENHBIM SBJISIETCS OIEPATOP ...

o(%) = (1, — x5 1, + 1))
o(%)=(x, —3; x,+3)
o(T) = (133 77,
@(%) = (x3: 1)

Pemenne:

- IPaBWJIBHO

JInHeHBIM Ha3BIBACTCS 0T06pa>1<eHI/Ie GD YAOBJICTBOPAIOLICE YCIOBUAM
P(x +3) = @(x) + P(¥):

P(A-x) =A-@(x). _

[TpoBepUM Ha IMHEHHOCTH ONEPATOP P(x) =1, =3; 1 +3 ):
P(F+7)=(xy + ¥y, —3; x;+y, +3),

(D) +@(F) =1y + ;-6 x; + 3, +6)

CHGHOB&TGHBHO Qj{x + ‘}.) = Q?I::'{.') + @(ﬂ — ICPBOC YCIIOBUC HEC BBITIOJIHCHO, 4 3HAYUT,
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o(%)=(x, —3; x,+3) y
= ) HC ABJISICTCA JIMHCUHBIM OIICPAaTOPOM.

Hnst oriepaTopa ';D(I) - {Iz; 1t ) TIPOBCPUM BBIIIOJHEHUE BTOPOTO YCIOBHSL:
o(A-T) = (Axy; Axy-Axy)=A-(xy; A-x20)2 A 0(3).

ZEI RN EOHERY HHbIT
VYcaoBue He BBITIOJIHACTCA, 3HAYUT, HC JIMHCUHBIN OIICPATOP.

o(T) = (x5 1):

TpoBEpHM BHITIOJHEHHE BTOPOTO YCIOBHSL JUIsl OTIEPATOpa
o(A-T)=(A-x3:1)2 1-0(X)=(A-x5; A-1).
Crie/10BaTelIbHO, JAHHBIN OIIEPaTOp HE SBIAETCS JTUHEHHBIM. _

ITpoBepuM BEITONHEHHE YCIIOBUIT IMHEHHOCTH JIs OTlepaTopa o(x) =y — x5 X+ 1, ):
OFT+F) =+ ¥y~ X =¥ G =Y+ ),
oD+ (M) =t — X+ ¥y -y [+x,+ 3+ ;)
CrienioBaTesbHO P+ 1) =(X)+o(¥) _ TIEpBOE YCIIOBUE BBITIONHEHO;
o(A-D)=(A-xy-A-x0 A-xy+A-%,)=A-@(F)

o(T) = (1 - x5 1+ 1)

— BTOPOC YCJIOBHE BBIIIOJIHCHO,

MMO3TOMY SIBJISICTCS JIMHEHHBIM OIICPaTOpPOM.

3 y —le, .o, . e.
6. [lycTh B mpocTpaHcTBE R nuneiinprii oreparop A g Gasuce E [El 2825 EJ) 3aaH
-1 5 2
A=1 1 6 3| o _ -
. 2 8 1 1:=A[:c] X =28 —e,+3e;
MaTpuLen Torna o6pas - BEKTOpa = ? HUMeeT
BUJ ...
| I — + —
‘} el 522 f—.?3 - IPaBUJIBHO
y=23g +28e; t4e
y=e ~5eyte
y = -3, +282, - 42
Pemenne:

y = 4(x)
BaﬂaHI/IeM MaTpulbl ONICPATOP OMPCACIIACTCA OAHO3HAYHO. Ecmu ~ ° TO MaTpHU4YHas1

3aMucChb IJIA JAaHHOT'O Or€paTropa UMECT BUJ F = A"r
WM -1 5 2 2 -1
»l=| 16 3]-1|=| 5|
. 2 8 1 3 -1 T — > o
-.r o —— q - o
M3 Torna, ¥ lﬁ':’.ll + 2 lﬁ':'.‘:l

2
" OHCp&TOpH fu g 5TOTO MPOCTPAHCTBA

7. IlycTth E=(e1.e1) — 6a3uc nmpocTpaHcTBa R

Mg(f)= [_i S] MEg(g) :[_?_.

1 ]
3aJlaHbl MaTpULIAMU Torma matpuua

omeparopa 2g-31 paBHa ...
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(o0 -1
-10 -2
\ -HpaBI/IJ'IBHO
(3 0
-4 -1
v

(-6 -1
10 -3
\

fo 3
2 -2

Tema 23: KomiuiekcHbIe YHCJIA U UX NPeACTABICHHE
1. M300paskeHue KOMILIEKCHOTO 9icia £ Ha KOMIUIEKCHOM IJIOCKOCTH MPEICTABIEHO Ha

PHUCYHKE.

——
S ;

-1 +

Torma anrebpandeckast Hopma 3aMucH COMPSHKEHHOTO €My YHClia £ UMEET BUL ...
--J3-i
-3+

— _I—'

- IpaBUJILHO

2| cos

Pemrenne:

z=a+fi oa

o = -3,

Anrerquecxaﬂ (bopMa KOMIIJICKCHOT'O 4K CJia UMCCT BHU

HeﬁCTBHTeHLHaﬂ 4qacCTh, a ﬁ — MHUMAag 94aCTh KOMIIJICKCHOI'O YHcCJIia. TaK KakK
= ]_‘ — . 1
=1z J3+i

z=a+f-1,

= —f3 -1

Ecnun OZ=H_‘3.I'BHaHleMCJIy‘IaCZ

2. 306pakeHne KOMIIIEKCHOTO UHcla £ Ha KOMIIEKCHOM MIOCKOCTH MPECTABIEHO HA
PHUCYHKE.
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Torpaa ero anredpandeckasi ¢opma 3arucu UMEET BU]T ...

1-1

- IPaBUJIBHO

1+i
2

+i——

2

_I'.

~

e

m|ﬁm|ﬁ

Pemenne:

z=a+fi ea

a=1

I[GﬁCTBHTGHBHaﬂ 4qacThb, a ﬁ — MHHMas 9acTh KOMIUICKCHOTO 4mcia. Tak Kak - a

B=-1_ z=1-1i

Anrebpanyeckas popMa KOMIUIEKCHOTO YHCIa UMEET BU/T

3. KommiekcHoe umncio 3a1ano B anredpandeckoit hopme z=12 "'E +2-0L Torna

TPUTOHOMETPHUYCCKas q)opMa 3aIUCHU COMPSDKEHHOI'0 K HEMY 4HCIa Z pmeer BUT ...
f ' 3 f 3y

T L. T
4-lcos| ——|t+i-sin| - —
&) i)
L L9 F L Fr -HpaBI/IJ'H)HO
4 s 3 s g
T L. T
4-lcos| ——|t+i-sin| - —
L L 3J L 3 K,
£ R
' E‘l ) . s T
4-lcos| ——|-i-sin| - —
L L 6) L 6)}
cosl ——|tisin| — —
Pemrenne:

Ecnu © =a+f-i 10 £ =a—f-i B Hawem ciyuae < =24/3-2-i. KommiekcHoe

z=a+ F-i y
YHCIIO B TPUTOHOMETPUYECKOH (pOopMe 3alUCH UMEET BUJT
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z =|z|-(cos@+i-sin @) e 2| = o + 7, @

a apryMEeHT ' OIPEIENSIeTCs U3 CUCTEMBbI

cos@=
o+ ,5‘2

F, .
sing= ?’8 =
o+ 57

ypaBHEHUH *

=2 =-2.
B namewm cnydae o "“‘E u P CrenoBaTebHO,

-

2.3 3
COSP= ——= =5
Jes T +(-2)
_ 1
sing = =——
x/ (243 } +(-2)? 2
ra
p=-=.
U T'JIaBHOC 3HAUYCHUC apryMeHTa 6 TOF,IIa TpHFOHOMeTpH‘-IeCKaH q)opMa JTAHHOT' O

z=4-|cos| ——|+isin| - —
5] 5]

KOMIIJICKCHOI'O 4YHCJia UMECT BU

4. V306parkeHne KOMIUIEKCHOTO YHcia £ Ha KOMILIEKCHOI MIIOCKOCTH MPEJICTABIEHO Ha
PHUCYHKE.

7

- ——

__________ )

Torma TpI/IFOHOMCTpI/I‘-ICCKaH (bopMa 3alMUCHU CONPSKCHHOTO K HCMY 4YHCJIa Z pmeer BUL ...
¢

5. 37)
4 - IpaBUJILHO
iT . f 3z
2-lcosl —— | +i-sin| -
4 4

\ \

2 cc:s_—z 51113?r
4 4
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T L. T
2 |cos|l ——|+i-sin| - —
4 4

Pemenue:
z=|z|-{cos@+i-sing)
TpI/IFOHOMeTpI/I‘{eCKaH (bOpMa KOMIIJICKCHOI'O YHCJjia UMECT B

A=A 2 + (2] =2

Tak kak
@:‘SH- z=2- cos—E—;T +Jf-s1'1r1—3;'r
a IrIaBHOE 3HAYCHHUE apryMEHTa 4 10 f f Eciu
zZ= |z| [cc:s:;: +.r,'-5111:;3}: o T= |2|-[cos:;:—i-s1n:;:}l. B namew crysae
F=2-lcog—-—|-i-sin _3z =2- c:::s'air+1f-s1'113fr
z=3- c:::sSjT +Jf-s1'11Sfr

5. KommuiekcHoe 4ncio 3a/1aHo B TPUTOHOMETpUYECKor hopme
Torna anre6panyeckas Gopma 3aruch CONPSHKEHHOTO K HEMY YKCiIa £ HMEET BUJI ...

343 3
i —_ = .E
2 2 - OpaBuIBHO
3.3 .3
— + -
2 2
3 3.3
i
2 2
33 3
_ .
2 2
6. KomMiiekcHoe umncio 3ajaHo B anredpandeckoit popme z=-2- 2“'/5 "I Torna
TPUTOHOMETpUYECKas (hopMa 3aliCh CONPSHKECHHOTO K HeMy urcia £ MMEeT BUL ...
f 2 2
2o . . 2m
4- CGST"' I'sin—
\ - IPaBUJILHO

'3
4-lcos| —— |+ i-sin| - —

3
f a . . 0
2-lcos——i-sin—
\ 3
T Lo T
cos|l —— | tisin| - —
i} i}
Pemnenne:
Eem © ~ & +p-1, 0% "¢ —B-1 B Hamewm ciydae © —2+243 1. KomrmuiekcHoe
z=a+ G- y
YUCITIO B TPUTOHOMETPUYECKON (POPME 3aIUCH UMEET BH
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| =a? + 2. 0

z =|z|- (cose +i-sin @),
o TA a apryMmcHT OonpeaAcsICTCA U3 CUCTCMbI

-

(&

COSQ = ——ce.

sing = —
ypaBHEHUH - « +ﬁ
2 2
= =I=27 7 — — 4
B namenm ciyuae & = 2,87 2.43. CrniesioBaTeIBHO, |Z| J[ "} ¥ (f' “'G] J16 =14,
- ., 1
cos@= 2.

Je2p iy 2
) 2.3 5

sing = =

" TJIaBHOC 3HAYCHUC apryMCHTa TOFI[a TPUTOHOMETPHUYCCKAA (bopMa JaHHOTI'O

. 2
J-ﬁ . . J-H

z=4lcos—+irsin—|.
3 3

KOMIIJICKCHOI'O 4HCJia UMCCT BHU

7. 306paskeHne KOMILIEKCHOTO Yucia £ Ha KOMILIEKCHOMN IJIOCKOCTH MPEICTABIEHO Ha
PHUCYHKE.
Va

+ 1

&
<l ;

Torpaa ero Tpuronomerpuyeckas Gopma 3arucu UMeeT BU]T ...

T L. T
2 lcod ——|+i-smn] - —

- IPaBUJILHO
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[

“lcos—+i-sin—
6 6

coy —— | ti-sin] - —

S

T L. T
«J’E- cosl——|ti-sin| — —
6 6

Pemenne:

z = |z|]-(cos@ + i sin o).
Tpuronomerpuueckas (opMa KOMIUIEKCHOTO YHCIIa UMEET BH/T © Tak

= LAY + (1P =2,

KaK
e L. T

q;.:_f_ z=2"lcosl——|+i-sin| - —

6 6 6

a IIaBHOE 3HAYECHUE apryMEHTa TO

Tema 24: Onepanyu HaJl KOMILUIEKCHBIMHM YHCJIAMH, 32JaHHBIMHU B ajiredOpanveckoi ¢popme

z1=1-2-1 z,=3+5-1
H -

1. Ilpon3BeneHne KOMIIEKCHBIX YHCET PaBHO ...

13 -1 - TIPABUJIILHO
4+3-i
—2-7-i

13+i

Pemrenne:
[IpousBeneHne IByX KOMIUIEKCHBIX YUCET HAXOAUTCS 1O (popmyie

zp-2y=(ay+ Bi-1)-(ay + fy-1)= ey -y = B, - By )+ e,y + Braty )- 1. B
zy-zy=(1-2-1)-(3+5-1)=(3+10)+(5-6)-i=13-1.

HameMm ci1yvdac nmojiydmum

|

Zq Zy=1-1 z;=1+1

2. YactHoe KOMIIJICKCHBIX YHUCCJI paBHO ...

— I - npaBuisHO

I

1-1

2+i

Pemenne:

YacTHOE OT JIeJIEH s JIBYX KOMIDIEKCHBIX YMCEN HAXOAUTCS 10 popMyIie

a_arthi_anthb | Ao -ab

2 aythi oyt pr s + f3
zy 1-i 1-1%(=1)-1, (-1)-1-1-1
Z_:1-'_1:_: 1E+12 + 12+12 Ii=-1I
B HameM ciiydae IoyuuM -
2-z+1
=1-7 2
3.Ecmm € = 17! 10 3HaueHue BRIpakeHUs £ PaBHO ...
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- IIPaBHJIbHO

4. Ecm © =—1+4-1,

-16 . MIPaBUILHO
16-1

16

8-2-1
Pemenmue:

z’ +2-z+1=(z+1)

g
TO 3HAaueHME BhIpaKeHus Z T 2-z+1 paBHoO ...

2
* TO MOJYy4YUM

22 42-z+1=(-1+4-i+1)=(4-i) =16-i* =-16.

Taxk kak

z=2+ I 10 npousBeenue 2% e Z - YHCII0, COMPSHKEHHOE YUCITY Z paBHO ...

Ecimn

4-q

I

Pemenne:

Ecnnz:a-l-fg"!’ T0 © =a-pL BHameMcnyqaejzz_I'Torna
K . a2

z-z=(2+1)-2-i)=4-i =4+1=5.

5.
5
3
5
4

2
=1—=2.j 7 |- =
6. Ecin z=1-2-1, TO (Z) * rae £ — 4ucIio, CONPSHKEHHOE YUCITY Z, PaBHO ...

~344-§

- IPaBWJIBHO

5+4-§

~3-4-i

5-4-i

Pemenue:

ECJIHZ={I+’8'I’ ToZzg_ﬁ'l'BHameMcnyqaez_zl"'z'f' Torna

(f}z :(1+2'?§)2 —1+4-j+4-i> =1+4-i—-4=-3+4-i

Tema 25: Onepaunu HaJl KOMILUIEKCHBIMHM YHCJIAMH, 32/IaHHBIMUA B TPUTOHOMETPHYECKOH
dopme
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_ 5 T . . 7 T . . A
Zy =4 c-::s-ht-smE 74 = cos— +i-s1n—.
1. lanbl ABa KOMIUICKCHBIX YHCIIa i
4
ZTj ’ f’) Z? E
Torna yactHOE OT fieJIeHUs < TIE < — YHMCJIO, COMPSDKEHHOE YUCIy < ° OyAeT paBHO ...
Y.
<"1 . ppaBunsHO
2
-2-1
3+
Pemenue:
z=at G0 T=0o— -1
Ecmu B TO P B namewm cinydae

z_:cosg—z-sm—:cos - —|+i-smn| ——|

YacTHOe OT Jie/IeHHs ABYX KOMIUIEKCHBIX YHCEJ, 33J[aHHBIX B TPUTOHOMETPUUECKOM (opme,
HAXOJUTCS 110 popMyie

f_lzg.[m{@l ~0)+i-sin(o1 - 0,

Z7
< B Hamem cinydae nonyyum
2—123- codd Z+ X |+i-sin| Z+Z||=2|cosZ+i-sinZ|=2-4
7y 1 306 3 6 2 2
z=13- coszi+i-sin2£. i
2. JIaHO KOMILIEKCHOE YHCIIO 5 Torna < > PaBHO ...
243
243-1
— 243
- 2431
Pemenue:

Eciu KOMILIEKCHOE YHCIIO £ B TPHTOHOMETPHYECKOi opMe nMeeT BUJL

Z= |Z| (cose +f'5iﬂ‘?3}= 10 1o hopmyne Myaspa 2" = |Z|H ‘(eosng+ ilsmn@]’ rae

— HaTypaJbHOE YNCIIO.
B namewm cinyuae

5 5 2T L 2T oo
232(3]}- cos 5-? +i-s1n 5-? =2—13-(cos£;~r+;-s1n2fr]=243.

1 T . . .
— zlzw@- cos?+z-s1n;

e e

z
3. YacTHOE OT A€JICHUA 2 JIBYX KOMIUIEKCHBIX YUCEN u

zy =2+|cos—+ti-sin—
PaBHO ...
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4 4 - IpaBUJIbHO

Pemrenne:
YacTtHOE OT eNeHUs IBYX KOMIUIEKCHBIX YHCEIN, 3a/IaHHBIX B TPUTOHOMETpUUYECKON (hopme,

HAXOJUTCS 10 popmyIie:

_ 4]
P |[005{¢31 @y)+i-sin(@ -, )]
2 2 B namem cinydae nonyyum
7 «J'E T A 2 3 «E T . . 7 3 ﬁ .
—=—— o ———|t+tirsin) ———||=—-]|cOo5—Fi's5in—|=—+ — 1.
) 2 2 3 2 3 2 6 i) 4 4
z I . . K
a zy=4-|cos—ti-sin—
4.4 22 3 3
. 1aCTHOC OT ACJICHUA = I[ByX KOMIIJICKCHBIX YHUCCJI nu

zy=2-|cos—ti-sin—
6

PaBHoO ...

f3+i - IPaBWJIBHO
2

1+-f3-i
i

e

Pemenne:
YacTHoe OT JieJeHHsl IBYX KOMIUIEKCHBIX YHCe, 3aJaHHBIX B TPUTOHOMETPUIECKOU (hopme,

HaxoJuTcs 1o hopmyse

z
: _ 1l cotor 01+ 1-sin(n - 20)]
2 | 3'| B HamieM ciydae MoayduM
z_:i- cCoOs E—E +7-sin £—£ =2- CGSE"'I-'SiﬂE :*w.."lg‘l'f.
zy 2 3 6 3 6 6 6

T . . . I
z=2'lcos—+i-smn—| 3
3 3 Z . i
Torma = * rme £ — 4yucno,

COMPSIKEHHOE YHUCITY Z; PaBHoO ...
-8

-81

8

81

5. I[aHO KOMIIJICKCHOC YHCJIO
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A

i-

+ |

6. JlaHO KOMIIJIEKCHOE uHciIo £ ~ Ze 7. Torna Z ! PaBHO ...

- 16

16-1

16

-16-1

Pemenue:

Eciu KOMILIEKCHOE YHCIIO £ B TPMIOHOMETPHYECKOi (hopMme uMeeT BUJL

— - C e o T n . e
z= |z| [cos-:;: ti-smn :;c:}, To 110 hopye Myaspa z = |z| [cosm;:ﬁ I smm;::], —
— HaTypaJIbHOC YHUCIIO.

T

[

— 4 .
Sanumenm uncio Z = 2€ B TPUTOHOMETPUYECKOH opme.

T T B . i
|| o=, z=2- cosj+z-smj.
Takkak ' |~ arIJaBHOE 3HAYCHHE apryMeHTa 4 10
CrnenoBaTeibHO,
; 4

T

.

. AL - .

L I-_ L ' - N . '
z'=2¢ 4| =(2)*|co 4-% ) isinla- 2=

: 4 4
16-(cosz +i-sinz)= -16.

Tema 26: O0JacTH HA KOMILIEKCHOM MJIOCKOCTH

Z=x+1y .
1. Bce Touku KOMIUIEKCHOM TUIOCKOCTH, IMIPUHA IIeKaIIe MHOXKeCTBY D,

n300pakeHHOMY Ha PHCYHKE,

-
L
A

YZIOBJIETBOPSIIOT YCIOBHIO ...

T 7
-—<argz<—, 0£Rez £l
4 4 - IIPaBUIILHO
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T T
- —<fargz€—, —1€Imz <1
4 4
T T
——fLargz%—
4 4
T T
———izwgzi——,;jil
4 4
Pemenne:
D. V=X V=—X y=
MHOKeCTBO ~ * M300paKEHHOE Ha PUCYHKE, OTPAHHYCHO TIPSIMBIMH ~ i -
T
Z=x+1iy L V=X Ox 4°
JI7ist KOMILIEKCHOTO YKciia YroJI HaKJIOHA MTPSIMOM K ocd ~*' paBeH
T
. V=—x, 4 E:x+fj."..
IPSIMOiA paBeH CrnieioBaTelIbHO, KOMILICKCHBIC YHCITa ;

D

IIpUHAJICIKAIIIUC MHOKCECTBY * JTOJI)KHBI YAOBJICTBOPATH YCIOBUAM

_Egmgzgi,ﬂiRezil.
4 4

z=x+1y .
2. Bce Touku KOMIUIEKCHOW TUIOCKOCTH, IIPUHAIIEKAIIEe MHOXKECTBY D,

I/I306pa)KCHHOMy Ha PUCYHKE,

A

v

1 e A R A A e e 4 e

—— - -

= o

YIOBJIETBOPSIIOT YCJIOBHIO ...

T T
0<Rez<l, —ia:rgzi;
_1 < - [IpaBUJIIBHO
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G£|z|£1,§£argz£

|5

t]£|z|£1: Fez<Imz=

0<£Rez<]l, Imz£Rez
Pemenne:

1_.
MHOXeCTBO ~* M300pakeHHOE Ha PUCYHKE, OTPAHUYECHO MPSMBIMH ~
Z=Xx+1iV: y=Rez . z.v=Imz
I[J'IH KOMIIJICKCHOT'O yHuCJia " — JCUCTBUTCJIIbHAA 4aCThb - ~
T

z, L V=X Ox 4 - x=0
MHUMaAs 94aCTb erJ'I HAKJIOHA HpﬂMOI/I K OCHu paBCH a HpHMOI/I paBeH
T

o z=x+1y, D.
= CJ'Ie,I[OBaTeJ'IBHO, KOMIIJICKCHBIC YU CJia ° IPpUHAUIC)KAIIIUC MHOKECTBY -
T T
0<Rez<1,—% argzi?.
AOJIKHBI YAOBJICTBOPATH YCIIOBUAM 4 -

z=x+1y .
3. Bece Touku KOMIUIEKCHOM TUIOCKOCTH, IIPUHA IIeKaIIe MHOXKeCTBY D,
I/1306pa>KeHHOMy Ha PUCYHKE,

v

U

v

YIIOBJIETBOPSIIOT YCIOBHIO ...

T
|z|$1; OLargz £ —
= - [IpaBUJIIBHO

0<€Imz <1; ﬂiargfig

e

0£Rez£1;:0Largz <

|z|£l; O€argz <1

Z=x+1y o
4. Bce Touku KOMIIJICKCHOU TNIOCKOCTU, TPHUHAJICKAIIIUC MHOXKCCTBY D,

M300pa)XKCHHOMY Ha PUCYHKE,
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.

YAOBJICTBOPAKOT YCIIOBHIO ...

|z—1|321;i] f<argz 2T
- IPaBWJIBHO

Im(z-1)20;0<argz< 7
Re(z-1)21;0<argz< 7
|z|21;i]£arg(z—l}£;r
Pemenne:

MHoxecTBO D, N300paKeHHOE Ha PUCYHKE, IPEACTABISIET COO0I BHENIHIOK YacTh KPyTa ¢

LIEHTPOM B TOYKE (]= ﬂ) U paiycom R=1 JIXKAIIYIO B IEPBOW U BTOPOU YETBEPTSIX.

D,

CJ'IC)IOBaTeJ'II)HO, TOYKH KOMILICKCHOM IMJIOCKOCTHU, NPUHAAJIC)KAIUEC MHOKCCTBY

lz-1z10<argz < 7.
YIOBJIETBOPSIOT YCIOBHUIO

z=x+1y o
5. Bce Toukn KOMIUIEKCHOW TJIOCKOCTH, MIPUHAIIeKaIIe MHOXKeCTBY D,
n300pakeHHOMY Ha PHCYHKE,
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X
YIOBJIETBOPSIOT YCIIOBHIO ...
T T
|z|£l;—;£argz£—
- < - IPaBHJIBHO
T T
OfImz<€l;-—<argz £ —
-2 2
T T
0<Rez il;—;i’ arg z £ 5

|z|£l;—1£argz£l

Pemrenne:

MHO0eCTBO D, n300pakeHHOE Ha PUCYHKE, MPEIICTABISIET COO0M YacTh KPyra ¢ IEHTPOM B

TOUKE (ﬂ’ D) U paguycom R=1 JIEKALLYIO B IEPBOM U YETBEPTOM YETBEPTSX.

D,

CJ'IC,[[OB&TCJ'ILHO, TOYKH KOMILIEKCHOM IJIOCKOCTH, IPUHAAJICIKAINUEC MHOKCCTBY

T T
|z|£1;—;£ argzi?.
YIOBJICTBOPSIIOT YCIIOBHIO < <

z=x+1y .
6. Bce Touku KOMIUIEKCHOM TIJIOCKOCTH, MPUHAJISKAINE MHOKECTBY D,

n300pakeHHOMY Ha PUCYHKE,
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-
L
<

4

-1

YZIOBJIETBOPSIIOT YCIOBHIO ...

0£PRez21l:-1<Imz <0

- IPaBWJIBHO
T
—lilmziii];—;iargziﬂ
T
GiRezil;—?iargziﬂ

|2|£1;—1£arg2£ 0
Pemenne:

MHoXxecTBO D, 1300pakeHHOE Ha PUCYHKE, OTPAHUYEHO MPSIMBIMU

r=0x=Ly=0y=-1 JI1s KOMILIEKCHOTO YrCIa Z=X+1y:ix=Rez _

z. v=Imz

JeHCTBUTENIbHAS YacTh — MHHUMas 4aCTb Z. CJ'IeI[OBaTeJ'ILHO, KOMIIJICKCHBIC YHCJia

Z=x+1y, D,
MMpUHAJICKAINC MHOXKECTBY JAOJIKHBI YAOBJICTBOPATDH YCIIOBUSAM

0£PRez<1:-1<Im=z<0.

Z=x+1y .
7. Bce Touku KOMIUIEKCHOM TJIOCKOCTH, MIPUHA IIeKaIe MHOXKeCTBY D,

M300pa)XKCHHOMY Ha PUCYHKE,

AV

i g o e e

(]
.—A
) —-
/‘

YZIOBJIETBOPSIIOT YCIOBHIO ...
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0<Tmz <1, 0<argz €=

4 - npasuisHo
G£|z|£1,ﬂ£argz£%
EJ£|2|£1: Fez<Imz=
0£Imz<£1, Rez<Im=

Peienne:
vy=x;v=0;yv =1
MuosxectBo D, n3o0pakeHHOE Ha PUCYHKE, OTPAaHUYCHO MPSMBIMHU ~ B T
Z=X+1yV: x=Rez N z, v=Imz
I[J'IH KOMIIJICKCHOT'O YHcCJia " — ICUCTBUTCJIbHAA 4aCTh - ~ —
T

. V=X
MHHMas 9acTh Z, yrojl HaKJIOHa IIPsAMOH * K ocu OX PaBCH 4

zZ=x+1y,

CJIGZ[OBaTeJII)HO, KOMIIJICKCHBIC YK CJIa IMprUHAJIC)KAIIUC MHOXKCCTBY D:' JOJIXKHBI

T
0€Imz<£1.0Largz < —.
Y/IOBJIETBOPSATH YCIOBHSM 4

Zz=x+1y N
8. Bce Touku KOMILUIEKCHOU TUIOCKOCTH, TPUHAJISKAIINE MHOXeCTBY D,
M300paXKCHHOMY Ha PUCYHKE,

r'y }"

=

YAOBIIETBOPSIIOT YCJIOBHIO ...

T
1£|z|£2; OLargz £ —
< - IPaBUJIBHO

lihnzii;ﬂiargzii

1€Rez<2; 0€Largz £

b | H o2

1£|2|£2; O<fargz <1
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Pemrenmne:

D

MHoxecTBO 7 M300pakeHHOE Ha PHCYHKE, IIPEJICTABIISCT COOOM YacTh KOJIBIIA,

R=2,

OTPAaHUYEHHOTO OKPYKHOCTSMU C LIEHTPAMU B TOUKE (ﬂf D) U panyCaMHu R=1y
JIeKAIYIO B IepBOil ueTBepTH. Clie0BaTeIbHO, TOYKA KOMIUIEKCHON IUIOCKOCTH,

T
D 1£|2|£2;G£argz£;.
IPUHAJICKAIINE MHOXXECTBY ~~ ° YIOBJICTBOPSIOT YCIOBHIO -

Keiic 1 mogzagaua 1

1. dupma rIaHUpPyeT OPraHU30BaTh BBIITYCK HOBOW MPOAYKILUH, I 4ero OepeT B GaHKe KpeauT
B pasmepe 200 Teic. py0. mox 20 % ronossix. Ha opranusanuio npon3BoacTsa pupme
noHazgob6urcs 30 qHei, mocie 4ero oHa exeAHEBHO OyJeT MoyyaTh NpUObLIb B pa3mepe 3 ThIC.
pyo.

Ecim BpemenHast 6a3a 1o HAYMCICHUIO MTPOIIEHTOB paBHa 365 qHAM, TO pa3mep Aoira S (ThiC.
py0.) bupmbl 6aHKy uepes t 1Hel MOKHO ONPEEIUTD KaK ...

s=2001+_"
1825
- IPaBUJILHO

S=20001+ ﬁ
73
5= Eﬂﬂ(l +0.,2t)
§— 200
¢
1825
Pemenne:

HapameHHyto cymmy 10ira MO>KHO BBIYUCIUTD 10 popmyrie

5i=P 1+LL .
K 100) P =200

rae
2

s=20d 1+ 2% ]=200[ 1+ ¢
. 365 100 1825
orja TBIC. pYyO.

2. ®upma IUIaHUPYET OPraHU30BaTh BBHIITYCK HOBOM MPOIYKIINH, JUIS Yero OepeT B OaHKe KpeauT
B paszmepe 300 Toic. py6. moxa 25 % ronoBeix. Ha opranuzanuto nponsBojicTBa pupme
noHagob6urcs 20 gHei, mocie 4ero oHa exXeAHEBHO OyeT Moay4yaTh NpUObLIb B pa3mepe 4 ThIC.

pyo.

THIC. PYO., K =365, i=20.

Ecin BpemeHHast 6a3a 1o HAYMCIICHUIO TTPOIIEHTOB paBHa 365 qHSAM, TO pa3Mmep jaoira S (ThIc.
py6.) bupmbl 6aHKy uepes t THeH MOKHO ONPEEIUTh KaK ...

SZEG%1+TL_

§5=300 1+5—I
73

S =300(1+ 0,25t)

] - IPaBWJIBHO
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1—
1460

Pemrenne:
Hapamennyro cymMMmy J10Jira MOKHO BBIYHCIIUTD 110 (hOpMyJie

S:PP+~L~j—} ke
K 100 rz[ePZEGDTHC.py&, K =365, i=125.

7
3:39%1+_i_~:5]:3ﬂ%1+ d

365 100 1460

Torma ] THIC. pYyO.

3. ®upma ruTaHUpyeT OPraHNU30BaTh BHITYCK HOBOM MPOIYKIINH, IS 4ero Oeper B 0aHKe KPEeauT
B paszmepe 250 toic. py6. nox 18 % romoseix. Ha opranuzanuto npoussoactsa pupme
noHaznoourcst 60 AHEH, moce Yero oHa eXeTHEeBHO OyJIeT IMoTydaTh IpUObLIL B pazMepe 7 ThIC.

pyo.

Ecim BpemenHast 6a3a o HAYMCIICHUIO MTPOIIEHTOB paBHa 365 qHSAM, TO pa3Mep jaonra S (ThIC.
py0.) dupmbl GaHKy yepe3 t qHEH MOXKHO OMpEIeTUTh KakK ...

s=25q 14 >
18250
- HpaBI/IHBHO

S=25011+ E
365
S =250(1+0,18¢)
250
§=—"_
ot
18250
Pemenmne:
Hapamiennyto cymMMy J105ira MOXHO BBIUHUCIHUTD 110 opMyJie
Szp[HL.;]__ o
K 100 e P=250,. py6.. K =365, j=18%.

s=2s5d 1+ 18 |oaso[14+ 2
. 365 100 18250
oraa TBIC. pYyO.

4. ®upmMma MIaHupyeT OPTraHU30BaTh BHITYCK HOBOM MPOJIYKIIMH, JIJISl 4eTO OepeT B OaHKe KPEIHT
B pazmepe 200 Teic. py0. moxa 15 % ronossix. Ha opranusanuio npou3BoacTBa pupme
noHaoburcs 50 AHEH, mocye Yero oHa exeHeBHO Oy/1eT mojyyaTh IpUOBLIL B pazmepe 6 ThIC.

pyo.

Ecnu BpemenHas 6a3a o Ha4MCIEHUIO MIPOLIEHTOB paBHa 365 qHAM, TO pa3Mep aonra S (ThIC.
py0.) dbupmel GaHKy yepe3 t qHEl MOYKHO OMpPEIeTUTh KaxK ...

s=20d1+ >
7300
- IPaBUJILHO
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5= Eﬂﬂ[l + S—I]

73
S =200(1 +0.15¢)
200
S=—""—
3t
7300
Pemenne:
Haparmiennyo cymMmy 10Jira MO>KHO BBIYUCIUTH 110 (popmyiie
Szp[HL.;], o
K 100 e P =200, pY6.. K =365, j=15.

s=o0d1+ .13 =001+
365 100 7300
Torna ThIC. PYO.

Keiic 1 nogzanaua 2

1. ®dupma ruraHUpYET OPTaHU30BaTh BHIITYCK HOBOM MPOIYKLIWH, U1l 4eTro OepeT B OaHKe KPEeIUT
B pasmepe 200 toic. py6. mox 20 % ronoseix. Ha opranuzanuto npousBoacTsa pupme
noHanoourcs 30 gHEH, moce Yero oHa eKeTHEeBHO OyJIeT IMoTy4aTh IpUObLIb B pazMepe 3 ThIC.

pyo.

YCcTaHOBHTE COOTBETCTBUE MEKY KOJTMYESCTBOM JIHEH t, IPOIISIIINX ¢ MOMEHTA ITOTYICHHUS
KpeAuTa, U MpUOBLIbIO (THIC. PYO.) GUpMBI.

135
Pemrenne:
[TpuObLIb (hUPMBI MOKHO OMIPENIETUTH KaK

(0. 1< 30,
H(I]‘[z[z—m} t > 30.

Torna

1) 1_[[1 5} =0 THIC. PYO.;

2) 1_[(3 5] = 3(35 - EG) =15 TBIC. PYO.;
3) l_[(—'IS) - 3(‘15 - 3[]): 45 e, pyo.

2. ®upma IIaHUPYeT OPraHU30BaTh BHIITYCK HOBOM MPOAYKLMH, AJIsl 4ero OepeT B OaHKe KpeIuT
B pazmepe 300 Teic. py0. moxa 25 % ronossix. Ha opranusanuio npousBoacTsa pupme
noHaaoouTcs 20 THEeH, Tocie YeTro OHA €KEHEBHO OyIeT MmorydaTh NPUObUTH B pa3Mepe 4 ThIC.

pyo.
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YcTaHoBUTE COOTBETCTBUE MCKAY KOJIUYCCTBOM IIHCI71 t, npomeamux ¢ MOMCHTA MOJIYYCHHUA
KpeauTa, ¥ IpuObLIBIO (THIC. pYO.) PUpPMBEL.

1. t=10
2 r=30
3. t=45
1.0
2.40
3.100
120

180

Pemrenne:
[TpuOBLTE HUPMBI MOKHO OTIPEIEITUTH KaK

_ {0, £ <20,
n[z]‘[4[;—2ﬂ}: t > 20.

Torna
1) l_[[l ﬂ} =0 TBIC. pYO.;
2) M(30)=4(30-20)=40 Y6

3 I(45)=4(45-20)=100 py6.

3. dupma rIaHupyeT OPraHu30BaTh BBITYCK HOBOM MPOIYKIWH, U 4YeTo OepeT B OaHKe KPEAUT
B pazmepe 250 Teic. py0. moxa 18 % ronossix. Ha opranusanuio npon3BojacTBa pupme
noHaoourcs 60 gHEH, mocye Yero oHa exXeHeBHO Oy/eT MmojiydyaTh NpUObLIb B pa3mepe 7 ThIC.

pyo.

YcTaHOBHUTE COOTBETCTBUE MEKY KOJIMYECTBOM JHEN t, MPOIIEIINX C MOMEHTA MOJIY4YECHHUS
KpeAuTa, U NpUOBLIbIO (THIC. pYO.) pUpMBI.

Pemrenne:

_{0, 1 <60,
H(I]_[‘?[z—ﬁt]}: t > 60.

Torna

1. 1_[(—151] =0 THIC. py0.;
, N(70)=7(70-60)=70 _ Dy

3 11(90)=7(%0-60)=210 Y6,
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4. ®upma mIaHUpyeT OPraHU30BaTh BHITYCK HOBOM MPOJYKIIMHU, JIs 4ero OepeT B OaHKE KPEauT
B paszmepe 200 Toic. py6. mox 15 % romoBeix. Ha opranuzanuio npousBocTBa pupme
nonaoburcs 50 AHEH, ocTe Yero oHa eXeTHEBHO OyeT MmoyydaTs NpHObLTL B pa3Mepe 6 ThIC.

pyo.

YcTaHOBUTE COOTBETCTBHE MEXKAY KOJIMYECTBOM JTHEH t, MPOIIEANINX ¢ MOMEHTA MOTYYCHHS
KpenuTa, U MpuoObLIBIO (ThIC. py0.) Gupmsl.

1.3 =30
2 r=60
3.3 =E0D
1.0

2. 60
3.180
360

480
Pemrenne:

(0, 150,
H(I]_[ﬁ[z—it]], t>50.

Torna

1. 1_[[3 ﬂ} =0 TBIC. py0.;

2, T1(60) = 6(60-50)=60 . 6.
3 11(80) =6(80-50)=180 . o6

Keiic 1 nogzanaya 3

1. ®upma ruIaHUPyeT OPTaHU30BATh BHIITYCK HOBOW MPOAYKIUH, IJIsl 4ero OepeT B OaHKe KPeTuT
B pazmepe 200 Teic. py0. moxa 20 % ronossix. Ha opranusanuio npousBoicTBa pupme
noHagooutcs 30 mHEel, ociie Yero OHa €KEIHEBHO OyIeT moyy4aTh IpUObUTH B pa3Mepe 3 ThIC.

pyo.

dupma MOKET MOTaCUTh KPEAUT PAa30BbIM IUIATEXKOM 3a CUET MOITYYEHHOW MPUOBLIN Kak
MUHHMYM 4YEM 4epe3 JIeHb (JIHS, THEN) MOCIIe MOIY4YEeHUs KpeauTa.
101

Pemenne:

o >
Pemum nuHeitHOe HEPaBEHCTBO I [I} S{I}’ a UIMEHHO:

3(e-30)> 2001+ |
1825

Torma | 10033,

101 nensb.

TO CCTh KPCAUT PA30BBIM IUIATCIKOM MOKHO ITOTaCUTh KaK MUHHUMYM 4YCPE3

2. ®upma IIaHuPYeT OPTaHU30BaTh BBIITYCK HOBOM MPOIYKIIMH, JIJISl 4eTO OepeT B OaHKE KPEIaHT
B pazmepe 250 Teic. py0. moxa 18 % ronossix. Ha opranusanuio npou3BoacTBa pupme
noHaao0uTcs 60 mHEeH, ocie Yero OHA €KETHEBHO Oy/IeT moIydaTh IpUObLTH B pa3Mepe 7 ThIC.

pyo.

®upma MOKET MOTACUTh KPEAUT PA30BBIM IUIATEKOM 3a CUET MOTYYCHHOM MPUOBLIN KaKk
MUHUMYM 4€M 4Yepe3 NIeHb (AHA, AHEH) ocye MOJy4YeHHs KpeanTa.
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98
Pemenne:

. >
PemmMm nmuneiiHoe HEPaBCHCTBO l_[ (I} S[I}E da UMCHHO:

Ot
7(t - 60)> 250[ 1+ ——|.
18250
Torna 1>97.43, TO €CTh KPEAUT Pa30BbIM MJIATCKOM MOXKHO IIOTaCUTh KAK MUHUMYM 4epe3
98 nuen.

3. ®upMa TUTaHUPyeT OPTAaHU30BATh BBIITYCK HOBOM MPOIYKIUH, JIJIS 4ero OepeT B OaHKe KPEIuT
B pazmepe 200 Toic. py6. mox 15 % romoBeix. Ha opranuzanuio npousBoicTBa pupme
noHaoburcs 50 AHEH, oCTe Yero OHa eXeTHEBHO OYET MoJydaTh NpHObLIb B pazmepe 6 ThIC.

pyo.

CDI/IpMa MOXKCT IIOIrdaCUTb KPCAUT PAa30BbIM IIJIATCI)KOM 3a CUCT HOHy‘lGHHOﬁ HpI/I6BIJ'II/I KaK

MUHHMYM 4YEM 4epe3 JIeHb (JIHS, THEN) MOCIIe MOJIYYEeHUs KPeauTa.
85
Pemenne:

o >
Pemum nnHeliHOe HEpaBEHCTBO I [I} S{I}’ a UIMEHHO:

3t
7300]

6(r —50)> 2001+

t > 84,49,

Torma TO €CTh KPEAUT Pa30BbIM IJIATEKOM MOXHO MOTAaCUTh KaK MUHUMYM 4Yepe3
85 muew.

4. ®upma nIaHUPyeT OpraHU30BaTh BBIITYCK HOBOM MPOAYKIIMHU, AJis 4ero OepeT B OaHKE KpeauT
B pazmepe 300 Teic. py0. moxa 25 % ronossix. Ha opranusanuio npousBocTBa pupme
noHago0uTcs 20 THEH, ociie Yero OHa €KEIHEBHO Oy/IeT moyIy4aTh IpUObLTH B pa3mMepe 4 ThIC.

pyo.

dupma MOKET MOTaCUTh KPEAUT PA30BbIM IUIATEXKOM 3a CUET MOJTYYEHHOM MPUOBLTH Kak
MUHHMYM 4EM 4epe3 JIeHb (JIHS, THEN) MOCIIe MOIY4YEeHUs KpeauTa.
101

Pemenne:

o -
Pemm nuHelHOE HEPABEHCTBO I (ﬂ S [I]-‘ a UMEHHO:
'

4(t-20)> 3001+ .
: 1460

T r>100.14.
orma
101 neus.

TO €CTh KPEAUT PA30BbBIM IJIATC)KOM MOKHO IIOTaCUTh KaK MUHHUMYM 4YCPE3

Keiic 2 nog3zanaua 1

1. VlaBecTop BIIOXKUIT OJHY TPETh CBOET0 KanuTana, paBHoro 30 Teic. py0., B akiuu A, a
OCTaBIIYIOCS YacTh — B akuu B. Uepes oiMH roj cymma ero Kanurasia yBeJInduiach Ha 4 ThIC.
py0. Eciii Ob1 mHBECTOp pacmpenenui CBOM KanmuTal Ha000pOT, TO YBEIHMYCHHE KaruTasa
cocraBuio 0w 3,5 ThIC. pyoO.

[IpouieHTHBIN JOXOA MO akKsAM A 3a ToJl COCTaBUII %.
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10
Pemenne:

. v
HYCTB X HpOI_[eHTHBII/I 0X04 IO aKIIusimM A 3a104,a © — II0 AaKUUAM E . TOFI[a YCJ'IOBI/ISI
3aJla4u MOT'yT OBITH IpEACTABJICHEI B BUAC CUCTEMBI ypaBHeHHfI:
10(1+ x) + 20(1 + y) = 34,
20(1+ x) +10(1 + ) = 33.5.

Ui
x+2y =04,
2x+ y =0.35.

x=01_ ¥ =015.

Pemus CUCTCMY, IIOJTYYHUM, YTO CJICIIOBaTeJIBHO, HpOHeHTHBIfI J0XO0/[ I10

akmusM <A 3a ron cocrasmi 10 %.

2. lHBecTop BIIOXKUI OIHY YETBEPTh CBOET0 KanuTasa, paBHoro 60 Teic. py0., B akuuu A, a
OCTaBIIYIOCS YacTh — B akiuu B. Yepes oaun rojx cymMmMa ero kanurana yBeanyuiach Ha 9,75
ThIC. py0. Eciu 661 MHBECTOp pacnpenenunil CBOM KanuTaia Hao00poT, TO YBEIMYEHHUE KauTaja
coctasisuio 0wl 11,25 ThIC. PYO.

[IpouieHTHBINM 1OXOA MO akIusIM A 3a TOJT COCTaBUII %.
20
Pemenue:

Iycts * — npoueHTHEIH K0X0/ 110 akuusaM <4 3a rogx; y_ 1o akumsM B . Tora YCIIOBUS
3a/1a4M MOT'YT OBITh MPECTABJICHBI B BUAEC CUCTEMBbI YPAaBHEHUN:

15(1+ x)+45(1+ y) = 69,75,

451+ x) +15(1+ y) = 71,25,

1
x+3y =0.65,
3x+y =075
x=0,2 y=0.15. .
Pemus CUCTCMY, ITIOJTYYHUM, YTO h nu- - CHCHOB&TGHLHO, MPOUCHTHBIN JOXOM 1O

axkisam <4 3a rox cocrasu 20 %.

3. lHBecTOp BIOXKWII OJIHY TPETH CBOETO Kanuraia, paBHoro 90 Teic. py0., B akuuu A, a
OCTaBIIIYIOCS YacTh — B akiuu B. Uepes oauH rox cymma ero kanuraia yBeanuuiaach Ha 10,5
ThIC. py0. Eciii ObI HHBECTOP pacrpeaenul CBOM KanuTal Hao00poT, TO YBEIHMUEHUE KanuTaia
coctaBisiio 661 12.0 ThIC. pyO.

[TpotieHTHBIN AOXO MO aKusaM A 3a TOJ COCTaBHII %0.
15
Pemrenne:

X y A v B
HYCTI) - = HpOHeHTHBII/I J0X0J IO aKIIUAM 3a FO)I; Y — 10 AKIIUAM . Torna YCJ'IOBI/IH
3aJ1a4d MOTYT OBITh IIPEICTABIEHBI B BUJIE CUCTEMbI YpaBHEHHI:

30(1+ x) + 60(1 + y) =100.5,
60(1+ x) +30(1 + y) = 102.0.

nJIn
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x+2y =035,
2x+ y =0.40.
x=0]15 a V= 0.10.

PemuB cucremy, mojqydum, 4To CrnenoBaTelIbHO, TPOLICHTHBIN JOXO/T

o akuusM <1 3a rox cocrasun 15 %.

4. IHBeCTOP BJIOXKWJI OJJHY YETBEPTh CBOETO KamuTaia, paBHoro 80 Thic. pyo0., B akiuu A, a
OCTaBIIIYIOCS YacTh — B akiuu B. Yepes ouH roj cymma ero kanurasia yBeandyuiach Ha 15,0
ThIC. py0. Eciin Obl HHBECTOP pacipeeNui CBOI KamuTal Ha000pOT, TO YBEJIMYECHHE KaluTaia
cocrapnsiio Obl 13,0 ThIC. pyO.

[IpouieHTHBIN 1OXOA MO akKsAM A 3a TOJl COCTaBUII %.
15
Pemenue:

o ¥
[lycts * — NPOLEHTHBIH T0XO 110 AKIUAM A sarox; ¥ — mo akumam B Torpaa ycrnoBus
3aJ]a4i MOTYT OBITh IPEICTABICHBI B BUJIE CUCTEMbI YPaBHEHHIA:
Eﬂ(l +x)+ 6G(1 + y) = 05,0,
6ﬂ(1 +x)+ Eﬂ(l + ) =083.0,

nJIn
x+3v=0.75,
3x+ v =0.65.

x=015 ¥ =0.20.

Pemus CUCTCMY, IIOJIYYHUM, YTO CJ'ICI[OB&TGJIBHO, HpOI_[eHTHHﬁ J0X0

IO aKIIUAM A 3a 1roJa CoOCTaBHJI 15 %.

Keiic 2 nogzanava 2

1. ViluBecTop BIIOXKUIT OJHY TPETh CBOET0 KanuTaia, paBHoro 30 Teic. pyO., B akuuu A, a
OCTaBIIYIOCS YacTh — B akMu B. Yepes ouH rox cymma ero KanuTajia yBeJIUYuiIach Ha 4 ThIC.
py06. Eciii 661 mHBECTOP pacripefesinil CBOM KanuTai Hao00poT, TO YBETUUEHUE KaruTasa
cocTtaBuiIo 05l 3,5 ThIC. pyo.

OTHomieHue JIOXOJHOCTH aKIUH Ak JOXOJTHOCTH aKIul B paBHO ...

- IpaBUJILHO

E|“" ml; b e La | k2

Pemenne:

. ¥V o
[IycTs * — NPOLEHTHBIH J0XO0 110 AKIUAM A sarox; ¥ — mo akumam B Torna MPOLIEHTHBIN
noxou o akmusam <1 3a rox paBen 10 %, mo akmusm B 159, CrnenoBarenbHO, OTHOIIEHUE

100 2

15% 3

JOXOQHOCTH aKIUH A g JOXOQHOCTHU aKIUi B paBHO
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2. lHBecTOp BJIOXWII O/IHY YETBEPTh CBOETO KaruTana, paBHoro 60 Teic. py0., B akuuu A, a
OCTaBIIIYIOCS YacTh — B akuuu B. Yepes oauH rox cymma ero Kanurasia yBeJndyuiaach Ha 9,75
ThIC. py0. Eciu Ob1 MHBECTOP pacmpenenui CBOM KanuTaja Ha000poT, TO YBEIUYCHHUE KauTajia
coctaBsuio 0wl 11,25 ThIC. PYO.

OTHOIICHUE TOXOTHOCTH aKIUi A K IOXOJHOCTH aKkIuii B paBHO ...

Lo | A=

- IIPaBHJIbHO

M|M M|M e |
[T S T Y

Pemrenne:

o ¥ o
[Tycth X npoleHTHBIH 10X0/] IO aKLUAM A 3a rod; © — IO aKIUIM B Torma mpoLeHTHBIN
noxox o akuusm <4 3a rox paseH 20 %, o akuusaM B _159%,. CnenoBarenbHO, OTHOIIICHHUE

200 4

15% 3

JIOXOMHOCTH aKiuii 41 K 10XOMHOCTH aKiuii B paBHO

3. lHBecTOp BIOXKUII OJIHY TPETH CBOETO KamuTaia, paBHOro 90 Teic. py0., B akuuu A, a
OCTaBIYIOCS YacTh — B akmuu B. Uepes oauH roj1 cymMMa ero kanuTaia ypeandmiack Ha 10,5
ThIC. py0. Ecii ObI HHBECTOP pacmpeaenil CBOM KanuTal Ha000pOT, TO YBEIHUEHUE KarmuTaa
coctasisuio O0b1 12.0 ThIC. pYO.

OTHOMIEHNE TOXOTHOCTH aKkiuii B k moxomnocTu akiuit A paBHO ...

- IPaBWJIBHO

oo =1 =1 60 ko] w | ks

4. lHBecTop BIOKWJ OAHY YETBEPTh CBOETO KanuTajua, paBHoro 80 Teic. py0., B akuuu A, a
OCTaBIIIYIOCS YacTh — B akiuu B. Uepes ouH roj cymma ero kanurasia ypeauuuiaach Ha 15,0
ThIC. py0. Eciii Ob1 HHBECTOP pacpenenl cBOil KanuTall Ha000pOT, TO YBEIHUEHUE KauTala
coctasisio 6s1 13,0 ThIC. pyO.

OTHo1IeHUE T0XOIHOCTH akuui B k moxognoctu akiuit A paBHoO ...
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4
3 - IIPaBHJIbHO
3
4

15

Pemrenne:

o ¥ o
Iycts ¥ — mpoueHTHbIH 10X0x 1o akiuam <4 3arox; © — mo akmuam B Torna MPOLICHTHBIH
10X0/1 110 akimsiM <1 3a rox paBeH 15 %, 1o akiusm B 20 %. CrnegoBarenbHO, OTHOIIEHUE

200 4

15% 3

JOXOQHOCTH aKIUH B K JOXOIHOCTH aKimii <1 paBHO

5. VluBecTOp BIIOKUII OJIHY YETBEPTh CBOETO KamuTasna, paBHoro 40 Teic. py0., B akuuu A, a
OCTaBIIYIOCS YacTh — B akiuu B. Yepes oauH rojx cyMMa ero KanuTana yBeJIUYuiIach Ha 5,5 ThIC.
py6. Eciiu Obl mHBECTOp paciipeesini CBOM KanuTall Ha000poT, TO yBEJIUUEHUE KaluTana
COCTaBJIsUIO OBI 4,5 THIC. pyO.

OTHoO1IeHUE TOXOIHOCTH aKiuii B k moxomnoctu akiuit A paBHO ...

- IPaBWJIBHO

E|L" w|5 La | ka k2|

Pemrenne:

o ¥ o
IlycTh X _ MPOLIEHTHBIA TOXO MO aKIUAM A 3 roj;, © — IO aKIUsIM B Toraa npoLEeHTHBIN
JOXOJI IT0 aKIIUAM A 3q rox paseH 10 %, mo akuusam B _ 159, CnenoBaTenbHO, OTHOIIICHHUE

15%

10%

3
. B y 2
JOXOJHOCTHU aKIINu K JOXOOAHOCTHU aKIIUU paBHO

Keiic 2 nogzanaua 3

1. laBecTOp BIOKUIT OJHY TPETh CBOETO KamuTaia, paBHOro 30 TeIC. py0., B akiuu A, a
OCTaBIIYIOCS YacTh — B akiuu B. Yepes oauH rojx cyMMa ero Kanurania yBeJIUnYuiIach Ha 4 ThIC.
py6. Ecnu Ob1 nHBECTOp pacmpenenui CBoi KamuTal Hao00poT, TO YBEITHMYEHUE KaluTana
cocTaBuio ObI 3,5 THIC. pyoO.

[TycTh IpOIIEHTHBIN JOXO0/ 10 aKusIM B He n3MeHseTcs. Y CTaHOBUTE COOTBETCTBUE MEXKITY
TOJIOBBIM IIPOLIEHTHBIM JJOXOJO0M [0 aKUIUsIM A 1 pa3MepoM KanuTajia HUHBECTOpa.

1.15%
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2.20%
3.25%

1. 34500 py0.
2.35000 pyO®.
3. 35500 py0.
33500 py6.
34000 py6.
Pemenue:

o v o
IlycTh X _ MPOLICHTHBIN TOXOJ MO aKIUSIM A 3q rox; © — IO aKIUSIM B Torna roqosoi
MIPOLEHTHBINA I0XO/1 IO aKIUAM B paBeH 15%.

1. Eciit pOIeHTHBIH 10X0x o akimsaM <1 3a roj cocraBiser 15%, To pasmep Kanurtana

WHBECTOpPA paBEH 10(1+0.15)+20(1+0,15) =11,5+23 =345, TO ecTh 34 500 pyo.

2. Ecii mpOIIeHTHBIH 10X0 10 akimsM <1 3a rox coctaiser 20%, TO pasMep KaruTana

WHBECTOpPA paBeH 10(1+0,2)+20(1 +0,15) =12+ 23=35, To ecTh 35 000 pyo.

3. Ecii poLeHTHbI 0x0/1 110 akumsiM <4 3a rox cocrasisier 25%, To pasMep KamuTaza

WHBECTOpPA paBeH 10(1+0.25)+ 201 + 0,15)=12.5+23 =355, To ecTh 35 500 pyo.

2. luBecTOp BIOXWUII O/IHY YETBEPTHh CBOET0O KaruTaia, paBHoro 60 Teic. py0., B akuuu A, a
OCTaBIIIYIOCS YacTh — B akuu B. Yepes ouH rox cymma ero Kanurasia yBeJandyuiach Ha 9,75
ThIC. py0. Eciiu Ob HHBECTOp pacrpenenu CBOM KaruTal Ha000pOT, TO YBEIMUEHUE KalluTana
coctapnsuio Os1 11,25 ThIC. pYO.

HYCTI) HpOHeHTHLIﬁ J0XO/[ IO aKIIUAM B He u3Mmensiercs. YCTaHOBHTE COOTBETCTBHE MCKIY
TOAOBBIM NPOUCHTHBIM JOXOAOM 10 aKIUAM An pasMEPoOM KaliuTajia HHBECTOpPA.

1.10%

2.15%

3.25%

1. 68250 py6

2. 69000 py6

3. 70500 py0

69750 py6

71250 py6

Pemenue:

[IycTh * — NPOLEHTHBIH T0XO0 110 AKIUAM A 3arox; y_ 10 aKIHsIM B. Tornma ronosoi

MPOLIEHTHBINA JJOXOJ 10 aKIUSAM B paBeH 15%.

1. Eciiv mpOueHTHBIN JOXO0 MO aKIUSIM A 3a rox cocrasnsier 10%, To pa3mep Kanurasa
15(1+01)+45(1+015)=165+5175=6825,

MHBECTOpA paBEH TO ecThb 68 250 pyo.

2. Eciii IpOLIeHTHBIN JOXOJ TTO aKIUsM A 3a rox cocrasnsier 15%, To pa3mep kanurana

HHBECTODA PABCH 15(1+015)+45(1+015=17.25+51.75=69, 10 ecth 69 000 pyo.

3. Eciv npOueHTHBIN 0XO0/ MO aKIUSIM A 3a rox cocrasnsier 25%, TO pa3Mep Kanurasna

smecropa panen 130+ 0:25) + 45(1+ 015) =18,75+ 51.75=705, ' 1050006

3. HBeCTOp BIOKUI OJIHY TPETh CBOETO KamuTajia, paBHOTo 90 ThIC. py0., B akiuu A, a
OCTaBIIYIOCS YacTh — B akuuu B. Yepes ogun rox cymma ero kanutaia ysennuwiack Ha 10,5
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ThIC. py0. Ecinu 661 MHBECTOpP pacmpenenui CBOi KanuTaia Hao00poT, TO YBEJIWYCHUE KaluTaia
coctaBsuio 0wl 12.0 ThIC. PYO.

HYCTB HpOHeHTHBIfI J0XO0J ITO aKIIUAM B ne n3mensercs. YCTaHOBUTE COOTBETCTBHE MCKIY
TOAOBBIM HNPOUCHTHBIM JOXOAOM I10 AKIUAM Au pasMEpoOM KaliuTalla HHBECTOpPA.

1.10%
2.20%
3.30%

1. 99000 py6.
2. 102000 py0.
3. 105000 py6
100500 py6
103500 py6
Pemenue:

o v o
[Tycth X npolueHTHBIH 10X0/] IO aKLUAM A 3a rod; © — IO aKIUIM b. Torma rogoBoi
MPOUEHTHBINA JI0XO/I [0 aKIUAM B pasen 10%.

1. Eciiv mpOueHTHBIN A0X0/ MO aKIUSIM A 3arox cocraBiser 10%, To pazMep kanuTasia

30(1+0.1) + 60(1+ 0,10) = 33+ 66 = 99.0, T0 ecTh 99 000 pyo.

2. Eciiv npo1ieHTHBIN JOXO0/ IO aKIUsIM A 3arox cocraBiser 20%, To pa3Mep KamuTasia

30(1+0,2)+ 60(1+0,10) =36+ 66 = 102,0, | . 102 000 pys.

3. Eciu npoleHTHBIN A0X0 MO aKIUSIM A 3arox cocraBiser 30%, To pa3Mep KanuTasia

30(1+0,3)+60(1+0,10) =39 + 66 =105.0, to ecth 105 000 pyo.

WUHBECTOPA paBEeH
WHBECTOPA paBeH

HHBCCTOpA paBCH

4. lHBecTOp BIOXKMUI OAHY Y€TBEPTh CBOETO KamuTana, paBHOro 80 Teic. pyo., B akuuu A, a
OCTaBIIYIOCS YacTh — B akuu B. Uepes onuH rox cymma ero kanurasia ypennauiaach Ha 15,0
ThIC. py0. Ecii Ob1 HHBECTOP pacIpenenil CBOi KamuTall Ha000pOT, TO YBEIHUEHUE KarmuTaia
coctasisuio Ob1 13,0 ThIC. pYO.

HyCTb HpOHeHTHI)II\/'I JOXO/J ITO aKIIUAM B ne m3mensercsa. YCTaHOBUTE COOTBETCTBHE MCKIAY
TOAOBBIM NPOUCHTHBIM JOXOAOM IO aKOUAM Awnu pa3sMEpoOM KalluTalla UHBECTOpPA.

1.10%
2.20%
3.30%

1. 94000 py6.
2. 96000 pyO.
3. 98000 py0O.
97000 py6.
95000 py6.
Pemenue:

o v o
[TycTh X _ MPOIICHTHBIA TOXOJI IO aKIUSIM A 3q rojJ; * — IO aKIHIM B. Torma roqoBoit
MPOLEHTHBIN JTOXO/I [0 aKIUAM B paBeH 20%.

1. Ecmu HpOLICHTHBIﬁ J0XO0/J IO aKIIuAM A 3a 1oa COCTaBJIACT 10%, TO pa3McCp Kaluralia

20(1+0,1)+60(1+0,20) = 22+ 72 = 94,0, T0 ecth 94 000 pyOo.

2. Ecim Ipo1ieHTHEIN TOXO0 IO aKITUSIM A 3a ron coctasisgeT 20%, To pasMep KalmuTanza
2

HHBCCTOpA paBCH
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20(1+ 0,2) + 60(1+ 0,20) = 24 + 72 = 96.0,

WHBECTOpa paBeH T0 ecTh 96 000 pyo.

3. Ecii pOLeHTHBI 0X0/1 110 akuusiM <1 3a rox cocrasisier 30%, To pasMep KamuTaza

20(1+0,3)+60(1+0,20) =26 + 72 = 98,0, T0 ecth 98 000 pyo.

MHBECTOPA paBEH

5. lHBecTOp BIIOXKWII OJIHY YETBEPTH CBOETO KanuTaia, paBHoro 40 Teic. py0., B akiuu A, a
OCTaBIIIYIOCS YacTb — B akuuu B. Uepes oauH roj cymma ero Kanurajia yBeJnyuiach Ha 5,5 ThIC.
py6. Ecnin Ob1 mHBECTOp pacipeaenni CBOM KaruTal Ha000poT, TO yBETMUEHUE KaluTana
COCTaBIISLIO OBI 4,5 THIC. pyO.

HYCTB HpOHCHTHBIfI J0XO0J ITO aKIIUAM B ne n3mensercsa. YCTaHOBUTE COOTBETCTBHE MCXKOY
TOAOBBIM HNPOUCHTHBIM JOXOAOM IO aKIUAM Au pasMEpoOM KaliuTala HHBECTOpPA.

1.15%
2.20%
3.25%

1. 46000 py0
2. 46500 py0
3. 47000 py6
47500 py0
48000 py6
Pemenmne:

o 1 o
[Tycth X npoleHTHBIH 10X0/] IO aKLUAM A 3a rom; © — II0 aKIHIM b. Torma rogoBoi
MPOUEHTHBINA T0XO/I IO aKIUAM B paBeH 15%.

1. Ecii mPOIeHTHBIH 10X0 o akimsaM <1 3a rox cocraBmser 15%, To pasMep Kanurana

WHBECTOpa paBeH 101+0.15)+30(1+ 0,15 =115 + 34,5 =46, T0 ecTh 46 000 pyo.

2. Eciu mpoIieHTHBIH 10X0 1o akimsM <1 3a rox coctaBmser 20%, TO pasMep Karurana

WHBECTOpa paBeH 10(1+0.2)+30(1+ 0,15 =12+345 =465, TO ecTh 46 500 pyo.

3. Eci pOLIEHTHBI JOX0/1 110 akiusiM <1 3a rox coctasisier 25%, To pasMep KamuTaaa

WHBECTOpa paBeH 101+ 0,25 +3001 +0,15) =125+ 345 =47, T0 ecTh 47 000 pyo.

Keiic 3 nogzazaua 1

1. IlpennpusTre MPOU3BOANT MPOAYKIIHIO TPEX BHIOB, UCIIOIB3YS JUIS ATOTO JIBa BUA CHIPHSL.
Hopwmsl 3aTpaTt cbipbs (B y.€.) Ha IPOM3BOJICTBO OJTHOW €IMHUIIBI U3AEIHS KaXKA0T0 BUIA
yKa3aHbl B Ta0JHIIE.

BHIOEI BHIBEI MPOIYKIHH

CBIPBA A A, Ay

S, 4 3 5

Sy 3 2 1
X S, X Sy, V.
Eciii BBeCTH 0603HAYCHHS:  + — 00BbEM HCIIONBb3yeMOro pecypea 17 ~ 2 —ofbem <7 ~ 17

Va 1"3 o fil . A fi}

“ < ¥® ¥ < — 00BEeMBI TPOU3BEICHHON MTPOTYKITUH BHIOB ! COOTBETCTBEHHO, TO

MOJIHBIE 3aTPaThl PECYPCOB (ChIPbs) MOKHO OIPEAETUTh U3 CUCTEMBbI IMHEHHBIX YpaBHEHUI
BUJA ...
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xp =4y t3y; t5ys,

= - IpaBHUJIbHO

xp =3yt 2y + 5.
Xy =4y +3y, 4 5y;
xp =4y +2y; + 5y,
Xy =3y +3y, t s

xp =3y t3y s,
Xy =4y t2y; +5y3

2. Ilpennpustie NpoOU3BOIUT IPOAYKLIHIO TPEX BUIOB, UCIOJIB3Ys IS 3TOrO JBa BUA CHIPBS.
Hopwmei 3aTpart chipbs (B y.€.) Ha MPOM3BOACTBO OJTHOM €IUHUIIBI U3JENINS KaXK0ro BUIa
yKa3aHbl B Ta0suLE.

]

BHIEI BHIBI IPOIYKUHH

CBIPbA A A, As
S 3 2 4
Sy 1 5 2

Xy Sl ] S5, Vi
Ecnu BBecTH 0003HAYCHHUS: — 00BEM HCIIONIB3YyEeMOTO pecypca < —obpem <7 < LF

VA V3 o fil . A fi}
D % S 06'I)eMI)I MMPON3BCACHHON NPOAYKIINH BHI0B - “ Hn COOTBETCTBCHHO, TO

IMOJIHBIC 3aTPaThl pECYypCOB (CLIpBH) MOKHO OIIPpEACIIUTD U3 CUCTCMBI JIMHEMHBIX ypaBHeHPII’I
Buaa ...

{xl =3yt 2ys +4ys,

X2 =M + 51'7 +21'3
= " " - IPaBUJILHO

xp =y +5y +2ys.
Xy =3y +2y; tdys

x;p =3yt 5y, H4ys,
Xy =y 2y, +2y,

xp =y t2y, +2ys,

Xy =3y +35y, t4y;
Pemrenne:
TaK KakK HOpMBI 3anaT CBIpr[ Ha HpOI/I3BO)ICTBO O,ZIHOI\/’I CANHUIIBI HpO}IyKHI/II/I I/ISBGCTHBI, TO
ITIOJIHBIC 3anaTBI pecprOB BBIYUCIIAKOTCA KaK HpOI/I3BeI[eHI/Ie HOpM pacxo,ua CBIpBH Ha
COOTBETCTBYIOIIHE 00BEMbI MPOU3BEACHHOM MPOAYKIIUH, TO €CTh:

xp =3y + 2y H4ys,

'fz = _}'1 + 5}'7 + 2_}'3

3. Ilpeanpusitie NpoOU3BOAUT MPOAYKIIUIO TPEX BUIOB, HCIIOJIB3YS ISl TOTO JIBA BUJA CHIPHSI.
Hopwmpbl 3aTpaTt cbipbs (B y.€.) Ha IPOM3BOJICTBO OJTHOW €AMHUIIBI U3AEIHS KaXKI0T0 BUIA
yKa3aHbl B TaOIHUIIE.
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BHALBI BHALI MpOAVKIHH

ChipbA A A A
Sy 3 4 2
Sy 4 1 3

X S, X, S2. M.
Ecnu BBecTH 00603HaYCHUS: — 00BeM HCIIOIB3YEMOTO pecypca - ~ = —o0bemM <7 ~ 17

Vo 1"3 o 14.1. A‘j 14.3
“ £ P~ ¥ — 00beMBI IMPOU3BCACHHON NPOAYKIIMHU BUIOB . . COOTBETCTBECHHO, TO

MIOJIHBIE 3aTPAThl PECYPCOB (CHIPhs) MOXKHO OINPEICIUTh U3 CUCTEMbI INHEUHBIX YpaBHEHUN
BHUIA ...
xp =3y 4y +2ys,
{Xz =4yt +3y;
- IIpaBHUJIbHO
x =4yt yy 3y,
{-’fz =30ty t2y;

xp =3y tyy +2ys,
Xy =4y t4y, +3);

xp =4y +dy; +3ys,
{-’fz =3yt tly;
Pemenue:
Tak kak HOPMEI 3aTpat CbIPpbA Ha ITPOU3BOACTBO OJHOW €TMHHUIIBI OpOAYKIIUU U3BECTHBI, TO
IMMOJIHBIC 3aTPAThI PECYPCOB BBIYUCIIAIOTCA KaK IPOU3BECACHHUEC HOPM pacXxoJia CbIpbsa HAa
COOTBCTCTBYIOIINE 00BEeMBI HpOH3B€I[€HHOfI MNpOAYKIUH, TO €CTh:

xp =3y t4yy +2ys,
{-’fz =4yt + 3.

4. IlpennpusiTie MPOU3BOAUT MPOTYKIHIO TPEX BUJOB, UCIIONB3YS JUIsl 3TOTO JBA BUJA CHIPHSI.
Hopwmsl 3aTpaTt chipbs (B y.€.) Ha IPOM3BOJICTBO OJTHOW €MHUIIBI U3AEIHS KaXKI0TO BHIA
yKa3aHbl B Ta0sHULE.

Buarl BHALI MIpOAYKIHH
ChIpbi 4 A, A
S, 5 3 1
S5 2 2 3
Ecnu BBecTn 0603HaUCHMS: M 00BEM HCIIOIB3YEMOTO pecypca Sp: Xy _ 00beM 52: I
V) V3 y 4. 4 4
R % 06’[:6MBI MPOU3BCACHHOU NPOAYKIINH BHI0B ) “ H COOTBCTCTBCHHO, TO

MIOJIHBIE 3aTPAThl PECYPCOB (CHIPhs) MOXKHO ONPEACIUTh U3 CUCTEMbI INHEUHBIX YpaBHEHUN
BHUIA ...
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xp =5y t3y; + s,

- - IpaBHUJIbHO

xp =2y +2y; +3y3.
Xy =35y +3y; 3
xp =5y t2y; +y;.
Xy =2y 3y, 3y,
xp =2yt 3y, +3ys,
Xy =5y t2y; t
Pemenue:
TaK KakK HOprI 3anaT CBIpbﬂ Ha HpOI/I3BOIICTBO OHHOﬁ CANHUIIBI HpOI[YKL[I/II/I I/I3BCCTHBI, TO
IIOJIHBIC SanaTBI pecprOB BBIYUCIIAKOTCA KaK HpOI/I3Be,I[eHI/Ie HOpM pacxo,ua CBIpI)H Ha
COOTBETCTBYIOIIHE 00BEMBI IIPOU3BEACHHON MPOIYKIIMU, TO €CTh:
x =5y +3yr + 3,
Xy =2y 2y, 3.

5. Ilpeanpustie NpoU3BOIUT MIPOLYKLIHUIO TPEX BUIAOB, UCIIOJbB3Ys Ul 3TOrO 1Ba BUA CHIPbS.
Hopwme! 3aTpart chipbs (B y.€.) Ha IPOM3BOACTBO OJTHOM €IUHUIIBI U3JENINS KaXK0ro BUIa
yKa3aHbl B Ta0uuLE.

Buanl BHALI MpOAYVKIHH
ChIPbST A A, As
S, 2 3 5
S5 4 2 1
Ecnu BBecTn 00603HaUeHUS: M 00BEM HCIIOIB3YEMOTO pecypca Sp: X _ 00beM 52: I
Vo V3 . fil I fi3
“ < g~ *— 00BbEMEI MPON3BCACHHON NPOAYKIINH BHI0B “ Hn COOTBETCTBCHHO, TO

TIOJTHBIE 3aTPaThl PECYPCOB (CHIPhs) MOXKHO OINPECIUTh U3 CUCTEMBI IMHEWHBIX YpaBHEHUN
BHUIA ...

{-’fl =2y +3y; +5y3.

Xy = —I}'l + 2_}"} + M
- = - IpaBUJIBHO

xp =4y 2y + s,

Xy =2y +3y, 50

xp =2y t2y; +5y;,

Xy =4y +3ys ;3

xp =4y 3y t 3.

Xp =2y t2y; +35y;
Pemenue:

Tak kak HOPMBI 3aTpaT CHIPbsI HA MPOU3BOJICTBO OJTHON €AMHUIILI MPOTYKIIMH U3BECTHBI, TO
MOJIHBIE 3aTPAThl PECYPCOB BHIYUCIISIIOTCS KaK MPOU3BEICHUE HOPM PAacX0/1a ChIpbs Ha
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COOTBETCTBYIOIIHE 00BEMBI IPOU3BEACHHOMN MPOAYKIIUHI, TO €CTh:
X =2y 3y + 5y,
7{2 = —I}'l + 2}'2 + }'3

Keiic 3 moazagaua 2

1. llpennpustre TPOU3BOAUT MPOIYKIIUIO TPEX BUIOB, UCTIOIB3YSI ISl 3TOTO JIBA BHJIA CHIPHSI.
Hopwmpl 3atpart ceipbs (B y.€.) Ha MPOU3BOJICTBO OJTHON SAMHHITBI U3ACIINS KaXKI0T0 BH/IA
yKa3aHbl B Ta0uHUIE.

BHIE BHIBEI DPOIVKIHH

CHIPBA A A, As
S 4 3 5
S5 3 2 1

. Y= (5 23 ¥3)
YcTaHoBUTE COOTBETCTBHUE MCKIY o0BeMamMu MMPOU3BCACHHOU ITPOAYKIINU VAT e u

X = (x:x;)

IMOJIHBIMH 3aTpaTaMu peCypCOB
LY =0(:4:3)

, ¥ =0(5:34)

3 ¥ =0(5:4:4)

X =(47;27) 4

X =(49;25) ,

X =(5227) _4

X =(27:47)

X =(25;,49)

Pemrenne:
Tak Kak IOJHBIE 3aTPaThl PECYPCOB ONPEAEIAIOTCA U3 CUCTEMBI YPABHEHUIN BUA

{xl =4y +3y; +5y3.

Iz = 3}'1 + 2}'2 + }'3: To:

xp=4-5+3-4+5-3=47,
1 ¥ =3-5+2-4+41-3=27.

xy=4-5+3-3+5-4=49,
> [*2 =3-5+2-3+1-4=125,

)
=3.-5+2-441-4=27.

xi=4-5+3-4+5-4=52,
3. 72

2. Ilpennpusitie NpOU3BOANUT MPOAYKIIMIO TPEX BUJIOB, UCIIOJIB3Ys U1 ATOTO JIBa BUJA CHIPBSI.
Hopwmgi 3aTpart chipbs (B y.€.) HAa MPOU3BOACTBO OJTHOW €TUHUIIBI U3EIUS KaKIOTO BUIA
yKa3aHbl B TaOIHUIIE.
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BHIEI BHIBI IPOIYKUHH

CBIPbA A A, As
S| 3 2 4
Sy 1 5 2

Y CTaHOBUTE COOTBETCTBUE MEXTY 00beMaMH MTPOU3BEICHHON MPOAYKIIUU

X = (x:x,)
TOJIHBIMH 3aTPaTaMU PECYPCOB

L Y =(6:5:4)
, ¥=(6:5:3)
3 F:(ﬁ' : )
X =(44;39) 4
(m 37) ,
=(38:32) 4
(39 44)
X =(37;40)

Pemrenne:

Tak Kak MOJHBIC 3aTPaThl PECYPCOB OMPEACIIAIOTCS U3 CUCTEMbl YPAaBHEHUH BUA

{xl =3yt 2y +4ys,

=0ty iy
xp =3-6+2-5+4-4=44,
1 x2=1'6+5'5+2'—1=39.
xp =3-6+2-5+4-3=40,
) x2=1'5+5'5+2'3=37.
xp =3-6+2-4+4-3 =38,
3 x2:1'6+5'—1+2'3:32.

3. Ilpeanpusitie NpoOU3BOAUT MPOAYKIIUIO TPEX BUIOB, HCIIOJIB3YS ISl TOTO JIBA BUJA CHIPHSI.

HOpMLI 3aTpar CbIpbAa (B ye) Ha IMpOU3BOACTBO OJIHOM eIMHMIIBI M3ICIUS KaXKI0T0 BU1a

YKa3aHbl B Ta0JHIIE.

BHaLI BHALI MpoAVKIHH

ChIPbA A, A,
Sy 3 4 2
Sy 4 1 3

YcTaHOBUTE COOTBETCTBHE MEXAY 00beMaMH MPOU3BEACHHON MPOIYKITUN

109



X = (x:x;)
MOJIHBIMU 3aTpaTaMu PECYpPCOB =

L Y =(4:5:6)
, ¥ =(4;6:7)
3 ¥ =(4:7:8)
X =(44;39) 4
X =(50:43) ,
X =(56:47) 4
X =(39;44)
X =(43:50)
Pemenmue:

Tak Kak MoJIHbIE 3aTPaThl PECYPCOB OMPEACISAIOTCS U3 CUCTEMbl YPaBHEHUH BUIA
{xl =3y 4y 2y,

Xy =4y tyy 3y

xp =3-4+4-5+2-6=44,
1 %2 =4-4+1-5+3-6=30.

{x
2 I*

X
3. L2

4. IlpennpusiTie MPOU3BOAUT MPOTYKIHIO TPEX BUJOB, UCIIONIB3YS JUIsl 3TOTO JBa BUJA CHIPHSI.
Hopwmsl 3aTpaTt chipbs (B y.€.) Ha IPOM3BOJICTBO OJTHOW €MHUIIBI U3AEIHS KaXKI0TO BHIA
yKa3aHbl B Ta0uuLE.

34+4:6+2-7=50,
‘441-6+3-7 =43,

ka
I 1

_.-'I_
3-4+4:-7+42-8=56,
4-4+1-7+43-8=47.

BHALBI BHALI MPOAYVKIHH

ChIphA Ay 4, A
Sy 5 3 1
S 2 2 3

YcTaHOBUTE COOTBETCTBUE MEXK 3] 7| Y= U 12 ¥2: 13 )
1y oObeMaMu IPONU3BEICHHON POIYKIIUH u

X =(x:1,)

MOJIHBIMU 3aTPaTaMU PECYPCOB <

L Y =03:5:4)

, ¥=03:6.5)

3 ¥=037:6)

X =(34,28) 4

X =(3833) ,
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X =(42:38) 4

X =(28;34)
X =(33;38)
Pemenne:

Tak xak moJaHBIE 3aTpaThl pECYPCOB OIMPECACIIAOTCA U3 CUCTEMBIL ypaBHCHI/Iﬁ BHUaa
{xl =3y +3yy s,

X =2Int 2y, 3y

x; =5-3+3-5+1-4=34,
1 %2 2-3+2-5+3-4=28.

xy =5-3+3-6+1-5=38,
5 | %2 =2-3+2-6+3-5=335

xp =5-3+3-T+1-6=42,
3 %2 =2-3+2-7+3-6 =38

5. IlpeanpusiTie MPOU3BOJUT MPOAYKIIUIO TPEX BUIOB, HCIIONIB3YS JUIS ATOTO JIBa BUAA CHIPHSL.
Hopwmer 3aTpat chipbs (B y.€.) Ha IPOU3BOACTBO OJJHOM €IMHUIIBI 3EIHS KaXKI0T0 BHIa
YKa3aHbl B TA0JIHIIE.

Buarl BHAbI IpoAyKIHH

ChIPbA A A, A,
S 2 3 5
Sy 4 2 1

i Y= {.1"1; V2, 1”3)
YcTaHOBHUTE COOTBETCTBUE MEXKIY 00bEMaMu IMPOU3BEIEHHON MPOTYKIIUI R

TIOJTHBIMU 3 X = (xlé T2 )'
TpaTaMHu peCypcoB

LY =03:45)

, ¥=03:5:6)

3 ¥ =0:6:7)

X =(43;25) 4

X=(5128) ,

X =(59;31) 4

X =(25;43)

X =(28;51)

Pemenue:

Tak Kak MOJHBIC 3aTPaThl PECYPCOB OMPEACIISIOTCS U3 CUCTEMbl YpaBHEHUH BUIA
{xl =2)1 %3y + 53,

N =4ty ty.

111



x1 =2-3+3-4+5-5=43,
1 X2 = 4-3+2-4+1-5=125.
xp=2-3+3-5+5-6=51,
o | %2 = 4-3+2-5+1-6=28.
xp =2-3+ 36+5? 59,
3 X, =4-3+2-6+1-7=31

Keiic 3 moazagaua 3

1. [Ipeanpustrie MPOU3BOIUT MPOIYKIUIO TPEX BUIOB, UCIIOIB3Ys JUIsl 3TOTO JIBA BU/IA CHIPbSI.
Hopwmpl 3atpart ceipbs (B y.€.) Ha MPOU3BOJICTBO OJTHON SAMHUIIBI MU3/ACIINS KaXKI0T0 BH/IA

yKa3aHbl B Ta0IHUIE.

BHIE BHIBI IPOIYKIHH

CBIPBA A A, As
Sy 4 3 5
S 3 2 1

HYCTB CTOUMOCTDB OHHOﬁ CANHUIBI peCypca

1 paBna 3 y.e., a pecypca

2 paBHa 1 y.e. Ecim

00BEMBI ITPOU3BOJICTBA MPECTABICHBI KaK Y= (6; 4 31 TO CyMMapHas CTOUMOCTb 3aTpat
pecypcoB Oynet paBHa y.e.

182

Pemenne:

OrmpezenumM MoJHbIE 3aTPAThl PECYPCOB Kak
xy=4-6+3-4+5-3=51,
Xy =3-6+2-4+41-3=29

C

Toraa cymMmapHyr0 CTOUMOCTb 3aTpaT PECypCcoB — MOKHO BBIYUCIINUTDH KaK MPOU3BEIACHHE

p=|P
C=X-P, _ X=(xq:x) P
rae </ — Marpu1a 00beMOB HCIOIb3YEMbIX PECYPCOB, -

MaTpua CTOUMOCTH KaXXA0I'0 BUa peCypca COOTBETCTBEHHO.

c:[51;29]-[f]:182

ITosTomy y.e.

2. IlpeanpusiTie NpOU3BOIUT MPOAYKLHUIO TPEX BUAOB, UCIIOIB3YS UIS ATOTO JIBa BUAA CHIPbSL.
Hopwmpl 3aTpaT chIpbs (B y.€.) Ha IPOU3BOJCTBO OJJHON €IMHUIIBI H3IEHS KaXI0TO BUIA
yKa3aHbl B Ta0uuUIE.

BHIEI BHIBI IPOIVKIHH

CBIPBA A A, As
S 3 2 4
Sy 1 5 2

. hY
IIycTh CTOMMOCTB OIHOI €IMHHIIBI pecypca 1+ paBHa 3 y.e., a pecypea
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Y =(5;3;3)

00BEMBI TPOU3BOJICTBA MPECTABICHBI KaK
pecypcoB OyzieT paBHa y.e.
151
Pemenne:
Omnpenenum MoJHbBIE 3aTPaThl PECYPCOB KaK

{xl =3-5+2-3+4-3=33,

TO CyMMapHasi CTOUMOCTb 3aTpaT

Xy =1-5+5-3+2-3=126.
C

Torz[a CYMMAapHYIO CTOUMOCTE 3aTpaT peCypCoB MOXXHO BBIYHUCIIUTH KaK IIPOU3BEACHHUC

p=[#
C=X-P.  X=(xq:x) P2
rae =4 — maTpuIia 00bEMOB UCIIOJIB3YEMBIX PECYPCOB, -

MaTpula CTOUMOCTH KaXXJI0ro Bujga pecypca COOTBETCTBEHHO.

C:[33;26]-[,3,]:151

IToaromy y.c.

3. Ilpennpusitie NpoU3BOIUT NPOAYKLHUIO TPEX BUIOB, UCIIOJB3YS IS 3TOTO JBa BUA CHIPBS.
Hopwme! 3aTpart chipbs (B y.€.) Ha IPOM3BOACTBO OJTHOM €IUHUIIBI U3JENINS KaXK0ro BUIa
yKa3aHbl B Ta0uuLE.

BHALBI BHALI MpOAVKIHH

ChipbA A A A
Sy 3 4 2
Sy 4 1 3

) 5 S,
[IycTh CTOUMOCTH OAHOW €IMHULIBI pecypca paBHa | y.e., a pecypca - paBHa 2 y.e. Eciiu

06’I)GMI>I HpOI/ISBOI[CTBa HpeﬂCTaBJICHBI KakK Y = (6" 5" 4 ) TO CYMMapHaﬂ CTOUMOCTH 3anaT
pecypcoB OyneT paBHa y.c.

128

Pemenue:

OrmpenenyM IOJTHBIE 3aTPAThl PECYPCOB KaKk
xp=3-6+4-5+2-4 =46,
X, =4-6+1-5+3-4 =41
C

Torma CYMMApPHYIO CTOUMOCTD 3aTpaT peCypCoOB MOKHO BBIYHUCJIUTDH KaK ITPOU3BCACHUC

- P
C=X-P . X=(:x) "7
- , TJe a2 MaTpuIla 00bEMOB UCTIOIb3yEMBIX PECYPCOB, -5 =

MaTpuia CTOUMOCTH KaXKJI0ro Buja pecypca COOTBETCTBEHHO.

C= (46;41]-[,1,]:123
- y.e.

IToaTOoMy

4. Ilpeanpustrie TPOU3BOIUT NPOAYKIUIO TPEX BUIAOB, UCIIOIB3YS JIJI 3TOTO IBA BUJIA CHIPBA.
Hopwmg! 3aTpart ceipbs (B y.€.) Ha MPOU3BOACTBO OJTHOW €TUHUIIBI U3EIUS KAKIOTO BUIA
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yKa3aHbl B Ta0JIHUIE.

BuHarl BHALI IpOAYKIHH

ChIphA Ay A, 4
S 5 3 1
Sy 2 2 3

) 5 S,
[IycTh CTOUMOCTH OJIHOM €IUHUIIBI pecypca paBHa 1 y.e., apecypca = paBHa 3 y.e. Eciiu

00BEMEL MMPOU3BOACTBA NPCACTABJICHBI KaK Y = (5' 3" 4 ) TO CyMMapHas CTOUMOCTbB 3aTpat
pecypcoB Oynet paBHa y.e.

122

Pemenne:

Ormpezienum MoJIHbIE 3aTPAThl PECYPCOB Kak
Xy =5-5+3-3+1-4=38,
Xp=2-5+2-3+3-4=18.

C

Torna CYMMApPHYIK CTOUMOCTD 3aTpaT peCypCOB MOJXHO BbIYUCJIINTB KaK IIPOU3BCIACHUC

p=|#
C=X-P, _ X=(x:x) P2
rac =< — MaTrpuia O6T>GMOB HCIIOJIB3YEMbIX PECYPCOB, —

MaTpua CTOUMOCTH KaXXA0I'0 BUa peCcypca COOTBETCTBECHHO.

c:(33;23]-[§]:122

ITosToMy y.€.

5. Ilpeanpustie NpOU3BOIUT MIPOLYKLIHIO TPEX BUIAOB, UCIOJB3Ys Ul 3TOrO BAa BUA CHIPbS.
Hopwme! 3aTpart chipbs (B y.€.) Ha MPOU3BOACTBO OJTHOM €TUHUIIBI U3JENINS KaXK0ro BUIa
yKa3aHbl B Ta0JIHULE.

Buanl BHALI MpoAYVKIHH

ChIpbi A A, A
Sy 2 3 5
Sy 4 2 1

y 5 S,
ITycTh cTOMMOCTBH OJJTHOM €AMHMIIBI pecypca + paBHa 2 y.e., apecypca < pasHa | y.e. Eciu

06’beMLI HpOI/ISBOlICTBa HpeJICTaBJ'IeHI)I KakK Y = (5" 4" 3 ) TO CYMMapHaH CTOUMOCTH 3anaT
pecypcoB OyneT paBHa y.€.

105

Penienue:

Omnpenenum MoJHbBIE 3aTPaThl PECYPCOB KaK
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x=2-5+3-4+5-3=37,
Xy =4-5+2-4+41-3=31.

Torz[a CYMMAapHYIO CTOUMOCTE 3aTpaT peCypCoB C MOXXHO BBIYHUCIIUTHh KaK IIPOU3BEACHHUC

| A
P=
C=X-P, _X=(x:x) P2
rje </ — maTpuIia 00bEMOB UCIIOJIB3YEMBIX PECYPCOB, —
MaTpula CTOUMOCTH KaXXA0ro Bua pecypca COOTBETCTBCHHO.

c:[37;31j-[ﬂ:1:35

IToaTOoMy y.e.

BapuaHTbl KOHTPOJILHBIX PadoT

Bapuant 1

1 2 -1

3agauva 1. Haiitu matpuny C = A- A', rae A':( L 4

J. BrersicauTh, UMeeT I

matpunia C obpatnyro. Haiitu panr matpuisl C.
3agaua 2. [To dopmynam Kpamepa pemints cUCTEMY JIMHEHHBIX ypaBHEHUI

X, + X, + X3 = 3
Lle - 3%, — X3 = 0.
Bapuanr 2
3agava 1. Beraucnuts onpepenurens matpuipl C = A* +3A-E Pa3NOKEHUEM TI0
1 0 -1
BTOpOi#l cTpoke, rme A= LZ 1 O J, E — enunnunas matpuma. SBISIOTCS JIM CTOJOIBI
31 1

Mmatpullbl C JIMHEHHO HE3aBUCUMBIMU?
3agauya 2. MetooM 00paTHOW MATPHIIBI PEIIUTh CUCTEMY JIMHEHHBIX YpaBHEHUH

2%, + 3X, = 1,

X, + 2X; = -1,

Lxl - X, + X3 = 0
Bapuanr 3
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3amaua 1. Pemmure  marpuunoe  ypaBuemme AXB=C, rme A= :

3 4
1 2 2 9
B = ,C=
1 3 4 17
3agaua 2. Merogom ['aycca pemuts cucteMy JIMHEHHBIX YpaBHEHUN
X, — 2X, + 3X; = =5,
-3X, + X, = 2X; = 5,
2X, — 2X, + Xy = -—6.
Bapuanr 4
3agaua 1. Peumurs  marpuunoe  ypaBuenune X (B'B—-3E)+18B =0, rue
1 -2 0
B= 5 1 L) E — eauHn4Has MaTpuIa TpeThEro nopsaka.
1 2
3agava 2. Pemmute  Mmarpuunoe  ypaBueame AXB=C, e A= 3 4’
1 2 2 9
B = s C =
1 3 4 17
Bapuanr 5
3a/1aqa 1. BeluucauTh paHr MaTpULbL:
-1 3 4 0

|13411|

2011 4 2]
L 10 9 1 J
SIBIISFOTCS JIM CTPOKU MATPHILBI A JIMHEHHO HE3aBUCUMBIMHU?
3agaua 2. Penmure  marpuunoe  ypasuenune X (B'B—-3E)+18B =0, rue
1 -2 0

B = ; E - equnnuHas MaTpula TpEThEro nopsaKa.

2 1 -1
Bonpocsl k 3xk3ameny

1. ITonsitue matpunsl. Buasl matpun. TpaHcoHHMpoBaHKE MaTpHIlbl. PaBeHCTBO MaTpHIL.
Anrebpanyeckue omepanuyd HaJl MaTpULAMHU: YMHOXXEHHE Ha YHUCIIO, CIOXKEHHE, YMHOKEHUE
MaTpHL.

2. Onpenenureny 2-ro W 3-ro TOPSAKOB (ONpeNeieHHe W WX CBOWMCTBA). Teopema
Jlannaca o pa3yioKeHUH OMPEAETUTENS 10 dJIEeMEHTaM CTPOKHU MJIH CTOJIOLA.

3. KBagpatHas matpuna u ee omnpeaenutenab. OcoOeHHAass W HEOCOOCHHAs KBajpaTHbBIC
matpuilbl. Ilpucoenuuennas wmatpuia. Marpuna, oOpaTHas JaHHOW, W AITOPUTM €€
BBIUMCIICHHUSL.

4. TTonsitue muHOpa K-ro mopsinka. Panr marpuisl (onpenencnue). Beraucienue panra
MaTpPHIIBI C TOMOIIIBIO AIIEMEHTAPHBIX MpeoOpazoBaHuil. [Ipumep.

5. JIuneiiHas HE3aBUCUMOCTD CTOJIOIOB (CTPOK) MaTpuIlbl. Teopema o paHre MaTpHIIbL.
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6. CucremMa N JIMHEHHBIX ypaBHEHHUH C N mepeMeHHBIMU (OOMMH BUA) M MaTpUYHAs
dbopma e€ 3ammcu. Pemenue cuctemnl (ompenenenue). COBMECTHbIE W HECOBMECTHEIE,
ONPEAEIICHHBIE U HEOIIPEAEIECHHBIE CUCTEMBI INHEMHBIX YPABHEHUM.

7. Pemienre cucreMbl N JUHEWHBIX YpaBHEHHMM C N IEpeMEHHbBIMH IO (opMysaM
Kpamepa.

8. Pemienuie cuctemsl N JIMHEHHBIX YPaBHEHUI € N IEPEMEHHBIMU C IIOMOLIbIO 00paTHON
MaTpuisl (BeiBoa Gopmynsl X=A"B).

9. Meron I'aycca pemieHusi cUCTeMBbl N JIMHEHHBIX YpaBHEHUH C N IMEPEMEHHBIMHU.
[Tonsarue o merone Kopnana-I'aycca.

10. CucreMa m IJMHEHWHBIX ypaBHEHHH ¢ n mnepeMeHHbIMU. Teopema Kponekepa-
Kanemmu. YcnoBust onpeneneHHOCTH M HEONPEIEIEHHOCTH COBMECTHOM CHUCTEMBI JIMHEHHBIX
YpaBHEHUH.

11. ba3ucHble (OCHOBHBIE) W CBOOOJHBIE (HCOCHOBHBIC) IEPEMEHHBIE CHUCTEMBI M
JUHENWHBIX YpaBHEHMH ¢ n epeMeHHbIMU. ba3ucHoe pelieHue.

12. Cuctema JUHEWHBIX OJHOPOJIHBIX YyPaBHEHWH W €€ pelieHus. Y CJIOBUE
CYIIECTBOBaHMSI HEHYJIEBBIX PELLICHUI CHCTEMBI.

13. BexTopsl Ha MJIOCKOCTH M B MPOCTPAHCTBE (F€OMETPHUUECKUE BEKTOpHI). JInHEHbIE
olepaluu HaJl BEKTOpaMH (CJIOKEHHE, YMHOXKEHHE BeKTOpa Ha uucio). KoinuHeapHele u
KOMIUTAHApHBIE BEKTOPBI.

14. CkanspHoe MNpou3BEJCHUE IBYX BEKTOPOB (OINpENeIEHHE) U €ro BBIpaKEHHE B
KOOpAWHATHOH (popme. YToa Mexy BEKTOpaMHu.

15. n-mepHblii  BekTOp.  JluHeliHas  koMOuHauMs, JMHEWHHas  3aBUCUMOCTb U
HE3aBUCUMOCTb BEKTOPOB.

16. BektopHoe (IMHEHHOE) MPOCTPAHCTBO, €ro pa3MepHOCTh M Oasuc. Teopema o
CYLIECTBOBAaHUM M E€JUHCTBEHHOCTH PpAa3JIOKEHUS BEKTOpa JIMHEHHOro MPOCTPAHCTBA IO
BeKTOpaMm Oa3zuca.

17. CxansipHoe nNpoOM3BEIEHUE  BEKTOPOB B N-MEPHOM HpocTpaHcTBe. EBKINIOBO
npocTpaHcTBO. JuHa (HOpMa) BEKTOpA.

18. OproroHanpHble BeKTOpPHL. OpPTOTOHATBHBIH W OPTOHOPMHUPOBAHHBIA Oa3HCHI.
Teopema o CyliecTBOBaHMHM OPTOHOPMHPOBAHHOTO 0a3uca B €BKJIMI0BOM IPOCTPAHCTBE.

19. Ompenencane omepatopa. IloHsatne nuHelHOTO omeparopa. OOpa3 u mpoobdpa3s
BEKTOPOB.

20. Marpuia JTUHEHHOTO omepaTopa B 3aJaHHOM Oa3uce: CBSI3b MEXKIY BEKTOPOM X U
oOpa3om y. Panr omneparopa. Omnepanuu Hajg JIMHEHHBIME omeparopamu. HyneBoit u
TOKJIECTBEHHBIN OIEpPaTOPHI.

21. CoOCTBEHHBIE BEKTOpHI M COOCTBEGHHBIC HAaueHHs omepaTopa A (MaTpuisl A).
XapakTepuCTUYECKUII MHOTOWIEH OIepaTopa U €ro XapaKTepUCTHUECKOE YpaBHEHHE.

22. Marpuiia IUHEHHOro omnepatopa B 0a3uce, COCTOAIIEM M3 €ro COOCTBEHHBIX
BEKTOpPOB. [Ipumep.

23. KBagpatuunas Qopma (ompexaenenue). Marpuna KBaapaTuuHOW Qopmbl. Panr
kBazpatuuHoil (opmsl. [Ipumep.

24. Kagparuunas ¢opma (kaHoHnuyeckuit Bun). [IpuBenenne KBaapaTHUHON (GOpPMBI K
KaHOHHYecKoMy BHy. [Ipumep. 3aKoH MHEPLUU KBaIpaTUYHBIX (GOPM.

25. TTonoXXUTEeIbHO U OTPULIATETIHHO ONpEIeTIeHHAs!, 3HaKOOpeiesieHHas KBaApaTUYHbIe
dopmbl. Kpurepum 3HaKOONpeneNeHHOCTH KBaJpaTH4YHON (opMbl (depe3 CcoOCTBEHHBIE
3HAYEeHHUs ee MaTPUIIbl U 10 Kputepuio CruiibBecTpa).

26. YpaBHeHHE TUHUN Ha TUIOCKOCTH. ToYKa mepecedeHns IByX JUHU. OCHOBHBIC BUIBI
ypaBHEHMI MPSIMOM Ha MIOCKOCTH (OJJHO U3 HUX BBIBECTH).

27. O0miee ypaBHEHHWE TIPSIMOM Ha INIOCKOCTH, €ro HCCIIeIOBaHUE. Y CIIOBHS
napayIeIbHOCTH U NEPIICHANKYIISIPHOCTH MPSIMBIX.
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28. KpuBble BTOpOro mopsaka, ux oOmiee ypaBHeHue. HopmanbHoe ypaBHEHHE
OKpyXHOCTH. KaHOHHMYecKOe ypaBHEHUE »JJUIuIca. ['€oOMEeTpUYECKHil CMBICI MapaMeTpoB
OKPY>KHOCTH H 3JUTUIICA.

29. Kanonuueckue ypaBHEHHUs TunepOoyibl M Hapadoibl, F€OMETPHUUYECKHM CMBICT HX
napamMeTpoB. YpaBHEHHE AaCHMIITOT rumnepoossl. ['padpuk 00paTHO HPONOPLHUOHATIHLHON
3aBHCHUMOCTH M KBaJPAaTHOTO TPEXWICHA.

30. Obmiee ypaBHEHUE TUIOCKOCTH B MPOCTPAHCTBE M €r0 YacTHBIE cirydan. HopmalbHbII
BEKTOP IJIOCKOCTH. Y CIIOBHS MAPAIIIEIBHOCTH U MEPIEHIUKYISIPHOCTH JBYX TUIOCKOCTEH.

31. YpaBHeHus NpsMOM JHHUM B NPOCTPAHCTBE KaK JIMHUM MEPECeueHHs] JBYX
mockoctel. Kanonnueckue ypaBHeHHs npsiMod. Hampapisitomuii BEKTOp HpsMOM. Y CIOBUSA
napajyieIbHOCTH M EPIIEHAUKYIIIPHOCTH JBYX MPSMBIX B IPOCTPAHCTBE.

32. Yriabl MeX]y IBYMS IUIOCKOCTSIMH, MEXAY ABYMS MIPSIMBIMU, MEXKY MPSMOM U MIIOCKOCTBIO.
VYcioBus mapajyuieNbHOCTH U MIEPIICHINKYISIPHOCTH JIBYX TUIOCKOCTEH, ABYX MPSIMBIX, IPSIMON U
TUIOCKOCTH

4. MeTonn4eckre MaTepHuaJibl, onpee/siiomme nNpoueaypbl OlleHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB M (MJIHM) ONBITA JeATEJbHOCTH, XapaKTepH3yHIUX 3Tanbl (GopMHPOBAHMA
KOMIIeTeHIH

TpebOoBaHUs K BEIIOJIHEHHUIO TECTOBBIX 3aJaHUN:

[Tpu BBINOJIHEHUM TECTOBBIX 3aJJaHUH C BBIOOPOM OHOI0O (HECKOJBKUX) OTBETA (-OB) B 3aKPHITOMN
dopme HeoOX0aMMO BBIOPATh OJIMH (HECKOIBKO) MPABUIIBHBIH (-BbIX) OTBET (-OB) U3
IIPEJUI0KEHHBIX BAPUAHTOB.

[Tpu BBINTOJIHEHUH TECTOBBIX 3a/IaHUI B OTKPHITOH (hopMe HEOOXOJMMO YKa3aTh €IMHCTBEHHO
IIPABWJIBHBIN OTBET.

IIpu BBINIOJHEHNN TECTOBBIX 3a/IaHUM HA YCTAHOBJICHHUE NPABWIIBHOM IIOCIIEI0BATEILHOCTH B
3aKpBITOH (popMe HEOOXOMMO YCTAHOBUTDH MTPABUIIBHYIO MOCIIE0BATEIBHOCTD B TIOJTHOM
o0Bbeme MpesIoKEHHBIX BapHAHTOB.

TpebGoBanus K TOKJIAdY:

CtpykTypa BBICTYIUIEHHS: 1) BCTYNUTEIBHOE CJIOBO; 2) OCHOBHBIE IIOJIOKEHUS,
BBIHOCHMBbIE Ha pacCMOTPEHHE; 3) U3JI0KEHHE MaTepHaia, pa30uToe Ha BOIPOCH! M MOABOIIPOCHI
(TyHKTBI, TOMYHKTHI) C HEOOXOIMMBIMU CCHIJIKAMU Ha MUCTOYHUKH, HCIOIb30BAaHHBIE aBTOPOM;
5) BBIBOJIBI; 6) CLIMCOK MCIIOJIb30BAHHBIX HCTOYHHUKOB.

TpeOoBanus K DK3aMEHY

Texymuii KOHTPOJIb YCIEBAEMOCTH IpEJHA3HA4YeH JUIsl MPOBEPKHM XOJa M KadecTBa
YCBOEHHS Y4YeOHOro Marepuaja, CTUMYJIUpOBaHUsA Y4eOHOH palOoThl oOydarommxcs U
COBEpPUICHCTBOBAHUSA METOJIUKHM IpPOBeAEHUS 3aHATHH. OH MOXET IpPOBOJUTHCS B XOJeE
IIPOBEJICHUS BCEX BUJIOB 3aHITUN B opMe, U30paHHOM MpenoiaBaTesieM Uil IpelyCMOTPEHHOM
paboueil yueOHOI nporpaMMon AUCHUTUINHBL.

Pesynprarhl TEKylIero KOHTPOJIS YCIEBAEMOCTH HE 3aHOCATCS B 3a4ETHYIO KHHMKKY
CTyJEHTAa U UCIOJb3YIOTCA IIPENOAABATEIEM IPU OLEHKE 3HAaHUH B XOJA€ IPOBEIACHUS
IIPOMEKYTOUHOM aTTECTAlUN.

B coorBerctBuM ¢ IlonokeHHEM O NMPOBEAEHUU TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U
MPOMEKYTOUYHON aTTecTallud OO0ydaroImmXxcss B ABTOHOMHON HEKOMMEPYECKOW OpraHHU3aIluu
BhICIIEro 00pa3oBaHusl «MHCTUTYT SKOHOMUKHU U YIPABJICHUS» PE3yJIbTaThl TEKYIIEro KOHTPOJISA
yCIIEBAaEMOCTH CTYAEHTA OIIEHUBAIOTCS MpernoiaBareieM B pazmepe 10 40 6amos.

OHGHKa TEKYHIETO KOHTPOJIA YCIICBAEMOCTHU

Ne
i Bun xouTpons KommuectBo 0amios
1 AxTuBHas paboTa Ha MPAKTUYECKUX 3aHATHSX (OTBETHI 11O 10 20
" | Bompocam ceMHHapa, BHIIIOJHEHUE IPAKTUYECKUX 3a/1aHUI)
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Ne
W Bun xonTposis KonuyectBo 6anos
2. | BeimonHeHne KOHTPOIBHON paboOTHI 1o 20
Bcero 1o 40

IIpoMexyTouHas aTTecTalysi UMEET LENbI0 ONPENEIUTh CTENEHb JOCTUKEHUS Y4eOHBIX
Hesel Mo TMCUUIUIMHE | IPOBOJUTCS B popME dK3aMeHa.

B cootBerctBun ¢ IlonokeHneM O NMPOBENEHUU TEKYLIETO KOHTPOJIS YCIEBAEMOCTU U
MPOMEXKYTOUHOM arTrecTauu oOydarolmuxcsi B ABTOHOMHOM HEKOMMEPYECKOW OpraHu3aluu
BbICILIEr0 00pa3zoBaHusl «/HCTUTYT 3KOHOMHUKHM M YIPABIICHUS» PE3YJIbTaThl MPOMEKYTOUHOM
aTTecTalliy OLICHUBAIOTCS MpernoaBaTesieM B pazmepe 10 30 6aioBs.

HroroBelii  pe3yiabTaT MPOMEKYTOYHOM aTTECTAlUMU OLICHUBACTCS IIPENONABATEIIEM B
pasmepe 10 100 6a1oB, B TOM YHCIIE:

70 6aioB — Kak pe3yibTaT TEKYIIEeH aTTeCTallluu;

30 6amnoB — KaK pe3ysabTaT MPOMEKYTOUHOM aTTeCTaIluu.

3HaHMS, YMEHUS M HaBBIKU CTYACHTOB OIPENEISAIOTCS CIEAYIOUMMHU OLEHKaMu
COTIUYHOY, «XOPOILIO», «yJAOBIETBOPUTEIBHO» U «HEYAOBIETBOPUTEIBHOM.

CootBercTBHE  0aUIOB  TPAJAWLMOHHOW  CHUCTEME OLEHKM TpU  IPOBEACHUH
MIPOMEKYTOUHOM aTTeCTaIlH MPEACTABICHO B TaOIUIIE.

Hrorosas onenka HpOMe)KYTOHHOﬁ aTTeCTallnu

1?/?1 OneHku KomnuectBo Oamios
OKk3aMeH

1. | Otnuuno 81100

2. | Xopomuio 61 —-80

3. | YIoBIE€TBOPUTETHHO 41 - 60

4. | HeynoBneTBOpUTEIBbHO MeHee 41

Kpurepun onenuBanusi KoMneTeHIM (GOpMUPYIOTCS Ha OCHOBE OaJlIbHO-PEHTHHIOBOM
CUCTEMBl C TIIOMOILBIO BCErO0 KOMIUJIEKCA METOJMYECKUX MAaTEPUAIOB, ONPEIEISIIOIINX
OpoUEeAYypbl OLIEHWBAHWSA 3HAHWW, YMEHUH, HAaBBIKOB U (WMJM) OINbITAa JEATEIbHOCTH,
XapaKTepU3YIOIIUX JaHHbIN 3Tan GopMUPOBaHUS KOMIETEHIIUH.

OneHka «OTJIWYHO» MpeNroyiaraeT Haluyue IiIyOOKHMX HCYEpIBIBAIOIIMX 3HAHUI 110
BceMy Kypcy. CTyIEeHT JOJDKEH HE TOJIBKO MOHUMAaTh CYHIHOCTb HCCIENYEMBIX NOHSATHH, HO
BBICTPAMBaTh B3aMMOCBSI3M pPACCMATPUBAEMBIX MPOLECCOB M  sBIEeHHMHA. B  mponecce
CeMMHApCKHX 3aHATHM M OSK3aMeHa, JOJDKHBl OBITh JaHbl JIOTMYECKH CBSA3aHHBIE,
CoJiepXKaTeNbHbIE, ITOJIHBIC, IPABUIIBHBIE U KOHKPETHBIE OTBETHI HA BCE MIOCTABIICHHBIE BOIIPOCHI.
IIpy PTOM CTYAEHT MAOJKEH AKTUBHO HCIOJb30BaTh B OTBETAX HA BOIPOCH MaTepUaJIbl
PEKOMEHIOBAaHHOM JIMTEPATYPBI.

OneHka «XOpoII0» CBUAETEIBCTBYET O TBEPIABIX U JOCTATOUHO IOJHBIX 3HAHUSAX BCETO
Marepuana Kypca, IOHUMaHUE CyTH M B3aWMOCBSI3€d MEXKIy pacCMaTpUBAEMBIX MPOLECCOB U
apneHuil. IlocrnenoBarenbHble, NpaBUIbHBIE, KOHKPETHBIE OTBETHl Ha OCHOBHBIE BOIPOCHI.
Hcrnonb30BaHKe B OTBETAX OTAEIBHBIX MATEPUATIOB PEKOMEH/I0BAHHON JTUTEPATYPBI.

OneHka «yI0BIETBOPUTENIBHO» - 3HAHUE U [IOHUMAaHUE OCHOBHBIX BOIIPOCOB MPOTPaMMBl.
[IpaBuiibHBIE W KOHKpETHBIE, 0e3 TpyObIX OHIMOOK OTBETHl HAa OCHOBHYIO YacTh BOIIPOCOB
sKk3aMeHa. Hannume oTaenbHbIX OMMOOK B 000CHOBaHMM OTBETOB. HekoTopoe ncnosibp3oBaHue B
OTBETaxX Ha BOIIPOCHI MATEPUAIIOB PEKOMEHI0BAHHOM JINTEPATYPHI.

OneHka «HEYIOBIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, KOTOpPBI HE 3HaeT
3HAUUTENBHOM YacTH MpPOrpaMMHOIO Marepuaina, JOINYyCKAaeT CYLIECTBEHHbIE OLIMOKH,
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HEYBEPEHHO, ¢ OOJIBIIMMHU 3aTPyIHEHHUSIMHU BBINOJHACT NMpakTHueckue padorel. Kak mpaswuio,
OLICHKA «HEYIOBJICTBOPUTEIBHO» CTABUTCS CTYACHTaM, KOTOpPBIE HE MOTYT HPOAOJKUTH
oOyuyeHne 06e3 TOTOIHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH JUCIUILTHHE.

[NognucaH
AH O B OLI,VIdI)pOBOVI

n n poanuceio: AHO
May BO "N3OVY"
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