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1 eap TUCHUTIHHBI.

B pesynprare OCBOCHHMS [aHHOW JUCLMUIUIMHBI Y

oOyJaromierocsi JoJKHa OBIThH

chopMUpOBaHAa KOMIIETEHIIMS OCHOBHOW Mpo(deccCHOHANBLHON 00pa30BaTeIbHOM MPOTPaMMBbI

OakanaBpuata OITK-1.

CO,I[Cp}KaHI/IC KOMHGTCHHI/Iﬁ KaK INTaHUPYEMBIX PE3YJIbTaTOB 06y‘IeHI/I$I 110 JUCHMIIJIINHE

cM. Tadymnsl 1 u 2.

1.1 ®opMupyemblie KOMIIETEHIMH
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HanmenoBanwne Bujga
KOMIIETEHIIUH (YHUBepCanbHAs,
obwenpogeccuonanvras,
npogheccuonanvbHas)

HanmenoBanue
KaTeropu (TPYIIIThI)
KOMIIETEHITHIA

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

Oo6menpodeccnoHambHast

OIIK-1. Cnoco0eH npUMEHSTh
(dbyHIaMeHTalIbHBIC 3HAHHSI, IOJYYCHHBIC B
00J1aCTH MaTEMaTUYECKHUX U (WITH)
€CTECTBEHHBIX HAaYK, M UCIIOJIb30BATh UX B
poQeCCUOHATBHOM I TETLHOCTH

1.2 UHauKaToOpbl JOCTHKEHUSI KOMIIETeH Ui
Tabnuna 2 — UHauKaTophl JOCTHKEHUS KOMIIETEHIIUH, (OpMUpPyeMble AUCIUILITUTHON

Kon 1 na3sBanue

WNuaukaTops! JOCTIDKEHUS

I[I/ICI_II/IHJ'II/IHI)I U IPAaKTUKH,

3HAHUS, TIOJyYEHHBIE B
obnactu
MaTeMaTHYeCKUX U (WIIH)
€CTECTBEHHBIX HayK, U
HCIOJIb30BaTh UX B
npo¢ecCuOHAITBHON
JESATEIBHOCTH

Ha (haKTax v KOHIICTIIHSIX
TeopHii B 001aCcTH
MaTeMaTHIECKHX U
€CTECTBEHHBIX HayK, BBIJCIISS
TJIABHBIC CMBICIIOBBIC
ACTEeKTHI B OKA3aTENIbCTBAX;
1.2 Pemaer npakThuueckue
3a/1la4il Ha OCHOBE
(dbyHIaMEHTATBHBIX 3HAHUH B
o0jacTu MaTeMaTHYECKHUX U
€CTECTBCHHBIX HAyK

1.3 Pemaer
npodeCcCuOHANBHBIC 33/1a41 B
HCCIIEA0BATEIBCKON U
TIPUKJIATHON JISATSIIBHOCTH,
WCIIOJIb3YSl OCHOBBI
COBPEMEHHBIX
MaTEeMaTHYECKUX TEOPHd

KOMIIETCHLIHH komnereHuuu no OITOIT thopmupyronme kommneternuto OIIOIT
OIIK-1. Cnocoben 1.1 cTporo noka3pIBacT K.M.04.01 ®usuka

TIPHMEHSTE MaTeMaTHYeCKHUe K.M.04.02 MaremaTndeckuit
(dyHaMeHTATbHbIE YTBEPKJICHUSI, OCHOBBIBAsCh | aHAIIU3

K.M.04.03 Aaredpa u reomeTpus
K.M.04.04 Teopus BeposiTHOCTEN U
MaTeMaTHuecKasi CTaTUCTHKA
K.M.04.05 Iuddepenunanbueie
ypaBHEHUS

K.M.04.06 Uudopmaruka
K.M.04.07 IuckpeTtHas
MaTeMaTHKa

K.M.04.08 YncnenHbie METOBI
K.M.04.09 BeipaBHUBarOmui Kype
MaTeMaTUK! ¥ WHPOPMATHKH
K.M.09.02(Y) Hayuno-

uccieaoBaTenbckas paboTa
(mosy4eHue NepBUYHBIX HABBIKOB
HaY4HO-UCCIIEI0BATEIBCKON
paboThI)

1.3 3nanus, ymMeHus, HaBbIKU (3YB) no qucuunanne
Tabmuma 3 — 3Hanus, yMeHUs, HaBBIKH, POPMUPYEMbIE TUCITUTUTHHON

Kon u Ha3sBaHue
KOMIIETEHILINT

WNHnukaTopsl JOCTHXEHUS
KOMIICTCHIINH, 3aKPETUICHHBIC
3a QUCHUILINHOMN

3HaHus1, yMmeHUs, HaBbIKU (3YB),
(dhopMupyemMble AUCIUTLTHHOM




Kon u Ha3BaHue
KOMIIETEHILINT

WNHnukaTopsl JOCTHXEHUS
KOMIICTCHIINH, 3aKPETUICHHBIC
3a JUCHUILINHOMN

3HaHus1, yMmeHUs, HaBbIKU (3YB),
(dhopMupyemMble AUCHUTLTHHOM

OIIK-1. Cnocoben
MIPUMCHSITh
dbyHIaMeHTaIbHBIC
3HaHWUSI, TOJTyYCHHBIC B
o0nactu
MaTeMaTHYeCKUX U (MJIH)
€CTECTBCHHBIX HayK, U
WCIIOJIb30BaTh UX B
npodeccnoHaTbEHOMI
JeSATEILHOCTH

1.1 cTporo noka3biBaeT
MaTeMaTHU4eCcKue
YTBEPXKJACHHSI, OCHOBBIBASICh
Ha aKkTax v KOHIEIIIUIX
TEOpH B 00IaCTH
MaTeMaTHUYECKUX U
€CTECTBEHHBIX HayK,
BBIJICTISIS TTIABHBIC
CMBICJIOBBIE aCIIEKThI B
JI0Ka3aTeNIbCTBaXx;

1.2 PemraeT mpakTu4eckue
3a/1a4uv Ha OCHOBE
(yHIaMEHTaIbHBIX 3HAHUM
B 00JIaCTU MaTeMaTUYECKUX
U €CTECTBEHHBIX HAyK

1.3 Pemaer
npodeccuoHanbHbIe 3a/1a4H
B MCCJIEIOBATEIBCKON 1
MIPUKJIAIHON IS TEIbHOCTH,
KCIIOJIb3Ysl OCHOBBI
COBpPEMEHHBIX
MaTE€MaTHYECKUX TEOPUI

3HaTh:

— OCHOBHBIE (haKThl, KOHLIEIIINU 1
MPUHIUIIBI AITeOPbl U TEOMETPHH.
Ymersn:

— TPaMOTHO IOJIb30BATHCS SA3BIKOM
aireOpbl ¥ TEOMETPHH;

— CTpOTrO JI0Ka3bIBaTh
MaTeMaTHYECKUE YTBEPKIACHHS B
o0acTH anreOpsl ¥ TE€OMETpPHUH,
BBIJICIISIS TJIABHBIE CMBICIIOBBIE
aCIIeKTHI B JIOKA3aTEIbCTBAX;

— IIPUMEHATH 3HaHUS aNreOpsl U
TEOMETPHH IS PEUICHUS
NPaKTUYECKUX 3a/1a4.

Baanern:

CIIOCOOHOCTBIO pEellaTh
npodeccroHanbHbIC 32/1a4H B
YICCIIEZIOBATEIbCKOM U IPUKIIATHON
NEATEIILHOCTH, HCIIOJIb3YSI OCHOBBI
ayreOpbl U TEOMETPHH.

2 O0BbEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUIaM YUeOHBbIX 3aHSITHI.

DopMbI NPOMEKYTOYHOM ATTECTALUM.
Tabmuua 4 — O6beM U TPYyLOEMKOCTh TUCIUITIIMHBI 110 BUJIaM YUYE€OHbBIX 3aHATHH

OO0mas TpyI0eMKOCTh ¥ BHUJIbI yU€OHOH paOOThI M0 JUCIUILIIMHE, IPOBOIUMBIC B 06w 1acos 1o
dhopmaMm o0yUeHMSI
pasHbIX opMmax 0D0
1 O6mas TpyI0eMKOCTh JUCITUTLIAHBI 396
2 KoHnrakTHas paboTa oOydarommxcs C TpernojasaresieM (IO BHIAM y4eOHBIX 128
3aHATHH) (BCETO)
AynuropHas pabora (Bcero): 128
B TOM YHCIJIC:
JIEKIUHU 64
MPAKTUYICCKUE 3aHATHUS, CEMUHAPBI 64
Bueaynuropnas pabora (Bcero):
3 CamocrosTenbHast paborta odyuatomuxcs (Bcero) 196
4 TIpoMe)xyTOYHAs aTTeCTaIHsl 00yUYaroIerocs: 72
- sk3ameH (1 cemectp);
- 9K3aMeH (2 cemecTp).
3. Y4eOHO-TeMATHYECKHMI IJIAH U CO/IeP:KaHNe JUCHUIINHBI.
3.1 YueOHO-TeMATHYECKHUIT MJIAH
Tabnuma 5 - YueOHo-TeMaTHiecKuit TiaH 09HOM PopMbI 00ydeHHS
E{ | Paspensl 1 TeMBl JUCIUATIIAHEL TSS;L:)Z’; prﬂoeM?;:;‘; sarTn Tg;(}’g‘go
s S 10 3aHATHUSIM KOCTB 000 KOHTPOJIA U




(6ceco | Aynuroph. POMEXKYTOTHO
uac.) 3aHATHS CPC ;Icﬁgzzggggl/l
JICKI. | OPaKT.

Cemectp 1
1. MarpuuHas anreépa 30 8 6 16

1 1.1 Matpuiipl, onepalyuy HaJ MaTpULIAMK 10 2 2 6

2 1.2.0npenenutenu, Ux cBoicTBa. MUHOPHI U 8 2 2 4 Wnnusunya
anreOpandecKue AOTOMHEHUs. Pa3znoxkenue JTBHOE
OTIPEJICIIUTENIS 110 AIEMEHTaM psiia 3a7aHue

3 1.3. O6partHas marpuna. Panr MaTpuiibt 12 4 2 6
2. CuctemMbl JUHEHBIX YPaBHEHUI 34 8 10 16

4 2.1. PemieHuie cucTeM n JIMHEHHBIX alreOpandecKux 8 2 2 4
ypaBHEHHUH C N HEM3BECTHBIMU MeToJIoM Kpamepa.

5 2. 2. Pemienne cucteM JIMHEHHBIX anreOpandecKux 8 2 2 4 | KonTtponbHa
YPABHEHUI U MATPUYHBIX YPABHEHHUH C ITOMOILBIO s paboTa
00paTHOH MaTpPHUIIBI. Keiic-

6 2.3. Teopema Kponexepa-Kanemmm. 8 2 2 4 3a/laHue

7 2.4. PemeHue cuCTeM M JIMHEHHBIX anreOpandecKux 10 2 4 4
ypaBHEHHUH ¢ N HEM3BECTHBIMHU MeToAoM ["aycca.

3. BexTopHas anredpa (reomeTpuyeckue BEeKTOPbI) 32 4 4 24

8 3.1. BexTops! Ha MIOCKOCTH U B TIPOCTPAHCTRE. 10 1 1 8
JIunelinple onepanyy HaJl BEKTOpaMHu. KomTponsha

9 3.2. CxansipHO€ TIPON3BEICHIE BEKTOPOB, €TO 10 1 1 8 % pabora
OCHOBHBIE CBOWCTBA, KOOPJJMHATHOE BEIpAKEHHE.

10 | 3. 3. BekTopHO€ U CMEIIaHHOE POU3BEACHUE 12 2 2 8
BEKTOPOB, MX OCHOBHBIE CBOMCTBA, MPUIIOKECHUS
4. AHaJIuTHYeCKasi TeOMETPHS HA TJIOCKOCTH 36 8 8 20

11 | 4.1. Cucrema KoopauHAT Ha MIO0CKOCTH. OCHOBHBIE 8 2 2 4
3a1a4H. WunuBuyan

12 | 4.2. lIpsamas Ha mockoctu. CriocoOb! 3a/JaHHsl. 10 2 2 6 bHOE

13 | 4.3.¥Yron mexay nByms npsMbeiMu. PaccTosiHue OT 10 2 2 6 3aJaHue
TOYKH A0 MPSIMOM.

14 | 4.4. JIuauu BTOPOTO MOPSAIKA. 8 2 2 4
5. AHaIuTHYecKas reoMeTpHUsl B IPOCTPAHCTBE 48 8 16 24

15 | 5.1. [Inockoctbh. PaznudaHbie ypaBHEHUS IIOCKOCTH. 12 2 4 6 KonTponpaa
YTos MeXy MI0CKOCTAMHE. Y CJIOBUE MapajlieIbHOCTH s pabota
Y TIEPIIEHANKYJIIPHOCTH JIBYX IIOCKOCTEH.

16 | 5.2. [Ipsamas B mpocTtpanctBe. CriocoObl 3a1anusl. 12 2 4 6
YcioBre napauieIbHOCTH B TIEPIICHTUKYIISIPHOCTH
IPSMBIX.

17 | 5.3.B3aumMHO€ pacnojoKeHHe NPSIMOM U MIIOCKOCTH B 12 2 4 6
MPOCTPAHCTBE.

18 | 5.4. [loBepxHOCTH BTOPOTO MOPSAIKA 12 2 4 6
IIpoMexyTouHas aTTecTanys - IK3ameH 36 9K3aAMEH

HUTOI'O no 1 cemecTpy 216 36 44 | 100 36

Cemectp 2
1. KommiekcHbIe yucia 20 4 2 14

1 | 1.1. OmpeneneHre KOMILUICKCHOTO YHUCIIA. 10 2 1 7
Kommnekcnas mimockocts. @opma 3anucu Konrtponsna
KOMILJICKCHBIX YHCell. st paboTa

2 | 1.2. Onepariyu HaJ KOMIUIEKCHBIMH YHCIIaMHU. 10 2 1 7




= 061u2}.;1 TpyaoeMKOCTh 3aHATHI Dopst
= rpynoem (uac.) TEKYIIETo
= Pa3pnenbl 1 TEMBl JUCHUIIIIUHBI KOCTb 0®0 KOHTPOISI H
ot 110 3aHITHAM (6cezo | Aynurop. Hg%ﬁgﬁg‘;‘;"
= uac,) SaHATHA CPC | yenepaemoctn
=z JIEKL. | IPaKT.
2. JInHeliHbIe POCTPAHCTRBA 50 14 6 30
3 | 2.1. JIuneiiHble BEKTOPHBIE IpOCTpaHCTBA. JInHelHas 9 2 1 6
3aBUCHMOCTbH BEKTOPOB.
4 | 2.2. Pa3aMepHOCTh M 6a3MC BEKTOPHOTO IIPOCTPAHCTRA. 11 4 1 6 KontponbHa
5 | 2.3. Ilepexox k HOBOMY 0Oa3ucy. 7 2 1 4 st paboTa
6 | 2.4. Jluneiinsie noanpoctpancTBa. Cymma u 7 2 1 4 Konnoxksuym
nepecevyeHne JMHEHHBIX MOAPOCTPAHCTB.
7 | 2.5. EBKIMAOBBI IPOCTPAHCTBA. 9 2 1 6
8 | 2.6. OproHOpMHpOBaHHAS CHCTEMa BEKTOPOB. 7 2 1 4
OpTOoroHanbHOE AOMOJIHEHUE
3. JIuHeiiHnbie onepaTopbl 50 10 10 30
9 | 3.1. JIuneitHbIe omepaToOphl U UX CBOICTBA. 10 2 2 6
10 | 3.2. MaTpuIsl oniepaTopa B pa3HbIX 0azucax. 10 2 2 6
Omnpenenurens onepaTopa B pa3HbIX 0a3ucax.
~ KontponbHa
11 | 3.3. [IpeoOpazoBaHme MaTPHIIBI THHEHHOTO 10 2 2 6
s paboTa
oreparopa.
12 | 3.4. CobcTBeHHBIE BEKTOPBI H COOCTBEHHBIE 3HAYCHUS 10 2 2 6
JIMHEWHOTO OmepaTopa.
13 | 3.5.IlpuBeaeHne MaTPUIlBI IMHEHHOTO OomepaTopa K 10 2 2 6
JMaroHATLHOMY BULY
4. KBagpaTuunbie (opMblI 26 2 2 22
14 | 4.1. Ksapparuunsie ¢popmsl. [IpuBenenne 14 1 1 12
. KontponbHa
KBaJ[paTHYHON OPMBI K KAHOHUYECKOMY BUTY. 6ora
s pa
15 | 4.2. Kpurepuii CunbBectpa 12 1 1 10 P
16 | [IpomexxyTouHas aTTECTANUS - IKIAMEH 36 9K3aMeH
HUTOTI'O no 2 cemecTpy 180 28 20 | 96 36
| Beero: | 396 | 64 | 64 | 196 72

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Tabmuma 6 — CoaeprkaHue TUCIUTUTMHBI

No
/1

Haumenoanue paznena,
TEMbI TACLUIUIMHBI

Conepxannue 3aHITH

Cemectp 1

Cooeporcanie 1eKytonHo20 Kypca

1 Martpuunas aareopa
1.1 | Marpuupl, onepauuu Hapn | [lonstne marpuusl. Buapl matpun. Onepanuu Haja MaTpUIAMU.
MaTpULIAMUA CeoiictBa omeparuii. TpaHcronupoBanme wmartpuil. CBolicTBa
TPaHCTIOHUPOBAHHBIX MATPHLI.
1.2 | Onpenenureny, ux | Ompenenurenn, WX CBOWCTBA. MUWHOpPEI U  anredpanveckue
CBOMCTBA. nonosiHeHus. Beruncnenue onpenenutens. Teopema Jlamnaca.
1.3 | Ob6parnas wmarpuua. Panr | OOpatHas wMaTpuma. Teopema o0 CyIIeCTBOBaHHU oOpaTtHoH
MAaTPHIIBI matpuriel.  CBolicTBa  0OpaTHBIX ~ MaTpHIl.  DJEMCEHTApHEBIC
npeoOpa3oBaHuss Hajx MaTpuliamu. Panr wartpunsl. Jluneiinsie

KOM6I/IHaL[I/II/I CTPOK U CTOJ'I6I_[0B. TeopeMa O paHT¢ MaTpUIlbI.

6




HaumenoBanue pasacia,

CopaeprxkaHue 3aHITHUS

n/m TEMbI TUCLUILUIMHBI
2 Cucrembl JIMHENHHBIX
YpPaBHeHHIt
2.1 | Metoa Kpamepa. JluneliHple ypaBHEHHS W CHCTEMBl JMHEWHBIX aireOpamdecKux
ypaBHeHUH.  Pemenune cucreM n  JIMHEHHBIX anreOpanvecKux
YpaBHEHUH C n HEU3BECTHBIMU IO npaBuity Kpamepa.

2.2 | Metoxa obpatHOl MaTpulpl. | Pemmenne cucTeM JNHHEHHBIX —alre0panueckKux ypaBHEHUH U
MaTPUYHBIX YPAaBHEHUH ¢ TOMOIIbIO 0OPaTHOW MaTPHIIBL.

2.3 | Teopema Kponekepa- COBMECTHOCTh CHCTEM JIMHEWHBIX anreOpanveckux YpaBHEHH.

Kanenmu. OmpeneneHHbIe M HEONpeaeleHHbIe cucTeMbl. Teopema Kponekepa-
Kanemnnu
2.4 | Meton laycca. Pemenne cmcreM m JMHEWHBIX anreOpanmdecKuX YpaBHEHHHA C h
HEU3BECTHBIMU MeTOA0M [ aycca.
Onnopoanbie cuctemMbl. OyHIaMEHTaIbHAS CUCTEMA PEIICHUI.

3 BekTopHnas anreopa
(reoMeTpu4yeckmne
BEKTOPbI)

3.1 | Bekropsl Ha TIocKkocTH U B | BekTopsl. JIuHeiHbIe oneparym Hax BekTopamu. [Ipoekius BekTopa
npoctpaHcTse. JInHeliHbIe Ha OCbh, IPsAMYH0, BEKTOp. JleKapTOBBI KOOPIMHATBI BEKTOPOB U
OTIepaLliy HaJl BEKTOPAMHU. TOYEK.

3.2 | CkansspHOE TTPOU3BEICHIE CkansipHO€ TMPOU3BEACHUE BEKTOPOB, €r0 OCHOBHBIC CBOMCTBA,
BEKTOPOB. KOOpPJMHATHOE BBIPAKEHHE.

3.3 | BekTopHOe u cMelIaHHOe BekropHOe M cMelIaHHOE NMPOW3BEACHUE BEKTOPOB, MX OCHOBHBIC
MIPOM3BEICHIE BEKTOPOB. CBOWCTBa M TreoMeTpuyeckuil cMmbici. KoopauHaTHOE BhIpaskeHHE

BCKTOPHOI'O U CMCIIAHHOT'O ITPON3BEACHM.

4 AHaauTHYecKast
reoMeTpHs Ha MJIOCKOCTH

4.1 | Cucrema KOOpAMHAT Ha Cucrema koopauHat Ha miiockoctu. OcHOBHEBIE 3a1a4un. PaccTosHue
IUIOCKOCTH. MEXy TOUKaMH, JIeJIEHHE OTPe3Ka B JaHHOM OTHOILICHHH.

4.2 | Ilpsimast Ha TJIOCKOCTH. . [psmas wa mtockoct. CrocoOb! 3a1aHus

4.3 | Yron Mexmy AByMsi Yros Mexay AByMsl IPSIMBIMU. Y CJIOBUS TAPAJIENBHOCTH U
npsMeiMu. PaccTosiHue ot MEPIEHINKYIIPHOCTH NMPSIMBIX. PaccTosiHME OT TOUKHM 10 MPSIMOIA.
TOYKH JI0 MIPSMOU.

4.4 | JluHMM BTOPOTO MOPSIKA. KpuBbie BToporo mopsizika: aiurnc, rumnepoona, mapadomna

5 AHaJuTHYeCKast
reoMeTpus B
NPOCTPAHCTBE

5.1 | Ilnockocts. [InockocTs. Pa3nuuHble ypaBHEHUS TNIOCKOCTH. YOI MEXAY

IJIOCKOCTSIMH. Y CIIOBHE NMapaJUIETFHOCTH U MEPIIEHANKYIISIPHOCTH
JIBYX TIOCKOCTEH.

5.2 | IIpsimas B mpocTpaHCTBE. IIpsmass B  mpoctpanctBe. CrocoObl  3amaHus. Y CIOBHE

nmapaiCIbHOCTHU U NEPIICHAUKYISAPHOCTH IIPAMBIX.

5.3 | B3aumHoe pacnonoxeHue B3anmuoe pacnonokeHue MpsiMON U MIOCKOCTH B MTPOCTPAHCTBE.
MPSIMOM U IIJIOCKOCTH B
IIPOCTPAHCTBE.

5.4 | IToBepXxHOCTH BTOPOTO [loBepxHOCTH BTOPOrO MOPSAKA: DSJUIMICOUIBI, THIIEPOOIOUIBI,

ropsiaKa

napaboIIou kI, KOHYCHI, MTAHAPUYIECKHIE MTOBEPXHOCTH,

MOBCPXHOCTHU BpPAILICHUA.

Cooepoicanue npaxmudecKux 3anHsamuil




HaumenoBanue pasacia,

CopaeprxkaHue 3aHITHUS

n/m TEMBI JUCLIUIIIINHBL

1 Martpnunas aareopa

1.1 | Onepauuu Haj MaTpULAMU Onepanuu Hag MaTpuiaMy. TpaHCTIOHUPOBAaHUE MATpPHLI.

1.2 | Beruucienue Brruncnenne ompenenurteneir meromom Cappyca. Bwramcnenue
olnpeaenuTenei onpeaenuTeneil npu nomMouu TeopeMsl Jlamnmnaca.

1.3 | Haxoxnaenue oOpaTtHbIX | HaxoxneHne oOpaTHBIX MaTpull. OJeMeHTapHble MpeoOpa3oBaHuUs
MaTpull. BeraucneHne pasra | Hajg MaTtpunamu. lIpuBeneHHe MaTpunbl K CTYIIEHYaTOMY BHIY.
MaTpPHULIBI Brruncnenue panra MaTpHIbl.

2 Cucrembl JIMHENHHBIX
YPaBHeHUil

2.1 | Pemenue cucreM JuHEeWHbIX | JIuHElHbIEe ypaBHEHHS W CHCTEMbl JIMHEHHBIX anreOpanyecKux
anreOpanvecKux ypaBHEHWH | ypaBHeHHil.  PemieHne cucteM n JIMHEHHBIX —anreOpamdecKux
meroaoMm Kpawmepa. YpaBHEHUH C n HEU3BECTHBIMU IO npaBuity Kpamepa.

2.2 | Pemenue cucreM JIMHEWHBIX | Pemenne cucreM JMHEHHBIX —anreOpanyecKuX ypaBHEHUH U
areOpanvyecKux ypaBHEHUH | MAaTPUYHBIX YPAaBHEHUH C IOMOLIbIO OOPaTHOW MAaTPHLIBL.

METOJIOM METOJIOM
00paTHON MaTpUIBL.

2.3 | CoBMECTHOCTh CHCTEM OnpeneneHne COBMECTHOCTH CHUCTEM JIMHEHHBIX anreOpamdecKux
JTUHEHHBIX anreOpandeckux | ypaBHEHHiA mpu moMomu TeopeMbl KpoHekepa-Kanemnm.

YpaBHEHUI

2.4 | Pemenne cucteM THHEHHBIX | Pemnenne cmcreM m JMHEWHBIX anreOpandecKuX YpaBHEHHHA C h
anreOpanvecKuX ypaBHEHUH | HEM3BECTHBIMU MeToJ0M [aycca.

Metonom ["aycca. Pemenne opHOpomHbIX cucteM. @yHOaMeHTanbHas CHUCTEMa
peLeHui.

3 BekTopHasn anredpa
(reomeTpuueckue
BEKTOPbI)

3.1 | JluneliHble onepaIuy HaJl JluHeiitHble omepauuu Haja BekTopamu. HaxokneHue mnpoeKuuu
BEKTOPAMH. BEKTOpPA Ha OCh, IPSIMYI0, BEKTOP.

3.2 | [IpumeHeHHe CKAISPHOTO CkanspHoe TPOHM3BEACHHE BEKTOPOB, €0 OCHOBHBIE CBOMCTBa,
MIPOM3BE/IEHUE BEKTOPOB Ul | KOOPJIWHATHOE BhIpaskeHue. OCHOBHBIE 3a/1a4H.
pelieHns 3aga4d

3.3 | [Ipumenenne BeKTOpHOTO | BekTopHOe M cMemiaHHOE MPOM3BEIEHHE BEKTOPOB, UX OCHOBHBIC
CMEIIaHHOTrO MTPOU3BEJICHUSI | CBOMCTBA M TIeOMeTpUUYecKUd cMbIci. KoopauHaTHOE BEIpaXkeHHE
BEKTOPOB IS PELLICHUS BEKTOPHOT'O ¥ CMEIIAHHOTO NMpou3BeaeHus. OCHOBHBIE 3ajauul.
3a/1ad4.

4 AHaJuTHYeCcKast
reoMeTpHs Ha MJIOCKOCTH

4.1 | Ilepexox OT nEKapTOBOM K IIepexon oT neKapTOBOM K MOJISIPHOM CUCTEME KOOPAMHAT U
MOJIIPHOM cHCTEME oOpaTHo. PaccTosiHre Mexkay Toukamu, AeJIeHHE OTpe3Ka B JAHHOM
KOOpAWHAT U 00paTHO. OTHOIIICHUH.

4.2 | PaznuuHble CIOCOOBI Paznuanbie criocoOBl 3amaHus MPSMON Ha TIIOCKOCTH: YpaBHEHHUE
3aJlaHus NPsMOi Ha OpsMOM ¢ YrioBeIM Kod(dduimentomM, oliiee ypaBHEHHE MPSIMOI,
MJIOCKOCTH. ypaBHEHHUE MpPAMOM, MPOXOJAleid 4Yepe3 OJIHy U JBE 3aJlaHHbIE

TOYKHM, YpaBHEHHE TMpPSAMOW B OTpe3Kax Ha OCIX, HOpPMalbHOE
ypaBHEHUE NMPSAMOM, OJISPHOE YpaBHEHUE MPAMOM.

4.3 | HaxoxaeHue yriia Mexmy Haxoxaenue yriia Mexay AByMs NPSAMBbIMU. Y CIIOBUS

JIBYMSI TIPSIMBIMH.
Haxoxnenue paccTosiHus OT

MapajuieIbHOCTH U MEPIEHIUKYIIPHOCTH MPSIMBIX
Haxoxnenue paccTosiHus OT TOUKHU /10 IpsIMOM. Paccrosinue Mexmy




HaumenoBanue pasacia,

CopaeprxkaHue 3aHITHUS

n/m TEMbI TUCLUILUIMHBI
TOYKH JI0 TIPSIMOIA. JBYMSI MapajuIeIbHBIMU MPSIMBIMH.

4.4 | JIuHUH BTOPOTO TIOPSIKA. KpuBsie BTOporo mopsiaka: 3JuTiIic, runepbona, mapadona. Pemenne
Pemenue 3anau. 3aja4.

5 AHanuTHYeCcKas
reoMeTpus B
NMPOCTPaHCTBE

5.1 | Paznu4HbIe crtocoObI PaznuunbIe crocoObl 3aJaHHs TUIOCKOCTH: 00Iee ypaBHEHHE,
3aJaHus TIIOCKOCTH. YpaBHEHHE IUIOCKOCTH, MPOXOIAIIEH Yyepe3 3a1aHHYI0 TOUKY

MepIeHINKYIISIPHO 3aJaHHOMY BEKTOPY, YpaBHEHHE TIOCKOCTH,
MIPOXOAIIEH Yepe3 TPU 3alaHHbIE TOUKH, yPABHEHHUE INIOCKOCTH B
OTpe3Kax Ha ocsiX.. HaxoxkaeHne yria Mex.y IUIOCKOCTSMHU.
VYcnoBue napamienbHOCTH U NEPHEHIUKYISIPHOCTH ABYX
IJIOCKOCTEM.

5.2 | PaznuyHbIe CIOCOOBI Paznuynble CrOCOOBI 3alaHUS TPSIMOM B IPOCTPAHCTBE: OOIIUE
3a1aHUsI IPSIMOU B YpaBHEHUS MPSIMOIl, BEKTOPHOE ypaBHEHUE NPSIMON, KAHOHUYECKHUE,
MIPOCTPAHCTBE. MapaMeTpUYeCKUe YpaBHEHHsS MNPsIMOM, YpaBHEHHE MPsSIMOIi,

MPOXOSIIeH Yepe3 ABe 3aJaHHbIe TOUKH. Y CIIOBHE MapalieIbHOCTH
U TIEPIEHANKYISIPHOCTH NPSIMBIX.

5.3 | B3aumHoe pacrnosioxeHue B3anMHOe pacnosnokeHue NpsiMOM M INIOCKOCTH B IIPOCTPAHCTBE.
PSAMOM U IJIOCKOCTH B YcnoBue mnapauIebHOCTH U NEPHEHAMKYJISIPHOCTH IHPAMOM U
MIPOCTPAHCTBE. IockocTH. HaxoxkneHne  TOYKM — IepecedeHust OpsAMOM ¢

TIOCKOCTBIO.
5.4 | IloBepxHOCTH BTOPOTO IloBepxHOCTH BTOPOro MOPSAKA: BJUIMICOUIBI, THIEPOOIOUABI,

nopsiaka. Pemenue 3amay.

HapaGOJ'IOI/II[LI, KOHYCBI, HNUIAHAPUYCCKUC IMOBCPXHOCTH,

[TOBEPXHOCTH BpallieHus. Pemenue 3amay.

HpOMe)KyTO‘IHaSI aTTeCTaluA - 9K3dMEH

Cemectp 2

Cooeporcaniue neKytonHo20 Kypca

1 KommniekcHble yncsia

1.1. | Oupenenenune koMruiekcHOTo | OmpesieieHne KOMIUIEKCHOTO uyucia. KoMIUIeKCHass TIIOCKOCTb.
quCIa. ®dopMa 3anucu KOMIUIEKCHBIX YHCeT.

1.2. | Onepamuu Haj Onepanuy HaJl KOMILIEKCHBIMU YHCITAMH.

KOMIUIEKCHBIMH YUCIIaMHU.

2 JInHeliHbIe IPOCTPAHCTBA

2.1. | Jlunetinbie BeKTOpHbIe | OmnpeneneHne JIMHEHHOTO (BEKTOPHOT0) IpocTpancTBa. [Ipocretimue
MPOCTPAHCTBA. Jluneiinas | ciaeACTBUS U aKCUOM JTMHEHHOTO MpocTpaHcTBa. Jluneitnas
3aBUCHUMOCTH BEKTOPOB 3aBUCUMOCTH BEKTOPOB ITPOCTPAHCTBA.

2.2. | Pa3smepHOCTH 1 6a3uc PasmepHOCT, M 0a3zuc BEKTOPHOTO MpOCTpaHcTBa. OmpenerneHue,
BEKTOPHOTO TIPOCTPAHCTBA. npumepsl. Teopema o Ga3uce.

2.3. | Ilepexon k HOBOMY 0a3ucy. [epexon k HOBoMy Oa3ucy. Marpuia nepexona. KoopauHater

BEKTOpa B HOBOM 0azmce.

2..4. | Jlunerinbie Jluneitasie moanpocTpancTBa. CyMMa U IiepeceucHre
MOANPOCTPAHCTBA. MTOATIPOCTPAHCTB. JInHeiHas 000JI04Ka CHUCTEMBI BEKTOPOB. basuc u
JIuneiinas 06o10uKa 1 ee Pa3MEepHOCTH JIMTHEWHON 000JIOUKH.

CBOMCTBA.
2.5. | EBknmmoBsl npoctpancTBa. | EBkimmoBo nwmHeitHoe mpocTtpaHCcTBO.  Omneparus — CKaJISpHOTO

YMHOXEHHS U €T0 CBOMCTBA. [|TMHA M yTOJI MEXTy BEKTOPaMH.
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HaumenoBanue pasacia,

CopaeprxkaHue 3aHITHUS

n/m TEMbI TUCLUILUIMHBI

2.6. | OproHOpMHpOBaHHAS OproHopmupoBaHHbIi 6a3uc. [Iporecc oproronanuzanuu ['pama-
CHCTEMa BEKTOPOB. [ImuaTa. OpTOroHaIbHOE AOMOTHEHHE.
OpToroHaIbHOE JTOMOJIHCHUE

3 JluHeiinble onepaTopsl

3.1. | Jluneiinsle oneparopsl U ux | OmpeneneHue 1 MpUMEPHI IMHEHHBIX onepaTopoB. fapo, obpas,
CBOMCTBA. nedeKT, paHT JTHHEHHOTO orepaTopa.

N3oMophr3M JIMHEHHBIX TPOCTPAHCTB.

3.2. | Matpuiia JIMHEHHOrO Marpurisl orepaTopa B pasHbIX 0azucax. OnpenenuTens ornepaTopa
oreparopa B pa3HBIX Oa3ucax.

3.3. | IIpeoOpa3oBanue MaTpUIIBI [IpeoOpa3oBaHre MaTpPHILIBI TUHEHHOTO OTIepaTopa.
JIMHEWHOTO omnepaTopa.

3.4. | CobOcTBeHHBIE BEKTOPHI U CoOcTBeHHBIE BEKTOPHI W COOCTBEHHBIE 3HAYEHHUS JIMHEHHOTO
COOCTBEHHBIC 3HAYCHUS omeparopa.
JIMHEHHOTO OmepaTopa.

3.5. | InaroHanbHbIN BUI IIpuBeneHue MaTpuibl JIMHEHHOIO ONEparopa K AUaroHaJIbHOMY
MaTpuUilbl JIMHEMHOTO BULY.
oreparopa

4 KBagpaTuunbie ¢gopmbl

4.1. | KBagparuunsie (GOpMEIL. Omnpenenenne kBaapatuuHoi Gopmbl. Ksaaparuuneie (opmsbl

KaHOHUYECKOT0 BUAA. 3aKOH MHEPLUH.
4.2. | Kpurepuii CunbBectpa Kputepuit Cunbpectpa

Cooeporcanue npakmuideckux 3aHamul

1 KommuiekcHble ynciia

1.1. | dopma 3amucu Paznmunbie GpopMbl 3armucy KOMIUIEKCHBIX yrcen. [lepexon oT oqHOH
KOMIUTIEKCHBIX YHCETI. (hOpMBI 3aMHCH K JJPYTOM.

1.2. | Onepauuu Hajg Onepauuu HaJ KOMIUIEKCHBIMH YHCIaMHU B pa3HbIX (JOPMax 3arucH.
KOMIUIEKCHBIMH YUCIIaMHU.

2 JIuHeliHbIE IPOCTPAHCTBA

2.1. | Jluneiinbie BEeKTOpHBIE | Ompenenenue JIMHEHHOro NpOCTpaHCTBa. JIMHEHHas 3aBHCHMOCTD
MPOCTPAHCTBA. JIuHeitHast | BEKTOpPOB
3aBHCHUMOCTH BEKTOPOB

2.2. | Haxoxnenue pasmepHoctn | Haxoxxnenue pazmepHOCTH U 0a3znca BEKTOPHOTO MPOCTPAHCTBA
1 6a3rca BEKTOPHOTO
MIPOCTPAHCTBA

2.3. | Ilepexox ot ogHoro Oasuca k | Ilepexon or craporo 6asuca Kk HOBOMY M HaoOopoT. Haxoxnenue
IpyTroMy. KOOpJMHAT BEKTOpa B CTAPOM M HOBOM 0Oa3mcax.

2.4. | HaxoxaeHue cyMMBbl 1 HaxoxneHnue cymMMBbl U IEpeCeUeHus JINHENHBIX TOATIPOCTPAHCTB.
[IEPECEUYCHHMS] IMHEHHBIX Haxoxnenue 6aznca u pa3MepHOCTH JTMHEHHOI 000I09KHI
MTOATIPOCTPAHCTB.

Haxoxnenue 6a3uca u
pa3MEpHOCTH JTUHENHON
000JI0UKH.

2.5. | EBknmpoBsl mpocTtpancTBa. | OmnpeneneHue €BKINWAOBA JUHEHHOro mpocTpaHcTBa. Omepanus
HaxosxneHue HOpMBI M yIila | CKaJsIpHOTO YMHOXEHUs. HaxokaeHue HOPMBI U yIjia MEXAy
MEXy BEKTOpaMH. BEKTOPAMHU.

2.6. | [Iponecc oproronamuzanun | [Iponecc  oproronamuzamuu  ['pama-lllmuara.  OpToroHansHOe
I'pama-IlImuara JIOTIOJIHEHUE.

3 JInHeliHbIe onepaTopbl

10




HaumenoBanue pasacia,

CopaeprxkaHue 3aHITHUS

n/m TEMbI TUCLUILUIMHBI

3.1. | Haxoxnenue sapa, oopasa, Omnpenenenue MuHeHOTO oneparopa. HaxoxaeHue sjpa, o0pasa,
nedekrTa, para JUHEHHOTo | nedeKTa, paHra JTUHEHHOro omepaTopa.
oreparopa.

3.2. | HaxoxneHue MaTpHibl Haxosxaenue matpuibl JTMHEHHOrO omeparopa B pasHbIX Oasucax.
JMHEHHOT O orlepaTopa B Omnpenenurens onepaTopa B pa3HbIX 0a3ucax.
pasHbBIX 0azucax

3.3. | IIpeoOpa3oBanne MaTpUIIBI [IpeoOpa3oBaHye MaTpPHILIBI TUHEHHOTO OTIepaTopa.

JIMHEWHOTO omnepaTopa.

3.4. | HaxokmeHue cOOCTBEHHBIX | XapaKTePUCTHUYCCKUI MHOT'OYJICH u XapaKTepUCTUYECKOE
BEKTOPOB U COOCTBEHHBIX ypaBHeHue. HaxoxneHne coOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX
3HAYEHUHN JTUHEUHOIO 3HAYEHUN JTMHEUHOTO oreparopa.
oreparopa.

3.5. | [IpuBenenune MaTpHIlbl IIpuBeneHue Marpuibpl JIMHEHHOrO ONEparopa K AUaroHaJIbHOMY
JUHEHHOT O orepaTopa K BUIY
JHaroHaJIbHOMY BULY

4 KpaapaTuunsie popmbl

4.1. | IlpuBenenue kBagpatnunoii | [IpuBemenne kBaapaTHuHOW (OPMBI K KAHOHHYECKOMY BHUIY
(hOpMBI K KAHOHUYECKOMY MetojioM Jlarpanxa.

BUY.
4.2. | Kpurepuii CunbBectpa 3HAKOOIIPEIEIIEHHOCTh KBaJIPATHYHBIX thopm. Kpurepnit
CunbBecTpa.
[IpomexyTOUYHAas aTTECTALUS - IK3AMEH
4 Tlopsimok OUEeHMBAHUSI yclneBaeMOCTH M CcHOPMHPOBAHHOCTH

KOMIIETCHIMH 00yYalolIerocs B TeKylei U MPOMesKyTOYHOM aTTeCTAallUM.
JI71sl TIOJIOKUTENHHOM OLIEHKH IO PE3yJIbTaTaM OCBOCHHS TUCHHUILIMHBI 00y4aromeMyc

STHEOOXOJIMMO BBHITIOJIHUTh BCE YCTAaHOBJICHHBIC BHABI y4eOHOM paboThl. OlleHKa pe3ysbTaToB

pabotsl oOy4varomerocs B 0aymuiax (1o BUaaMm) MpuBeeHa B Tadiuiie 7.

Tabmuna 7 - bBannpHO-pedTHHroBass OLEHKAa pe3ylbTaToB y4eOHOH  paboTh
oOyuaromuxcs no Bugam (bPC)
1 cemectp
VYuebnas pabora |Cymma  |Buasl u pe3ynbTaThbl OreHka B aTTecTalnuu Banst
(BUITBI) 0amioB  |yueOHOU pabOTHI (17 menenp)
Tekymias yueOHas (60 NnauBuayansHoe 3a U3 ot 5 o 10 6amnos 10-20
pabota B cemecTpe 3amanue (2 3a1aHus) 5 6ay1oB (MOpOroBOE 3HAYCHHE)
10 GayutoB (MakcUMaIbHOE 3HAYCHHUE)
KonTtpomsHbie paboThI 3a oauy KP ot 510:10 6amnoB
(3ammTa KOHTPOJIBHOM 50a10B (IOpOoroBOE 3HAUCHIE) 15-30
paboThI) 10 GayutoB (MakcUMaIbHOE 3HAYCHHUE)
(3 pabotsr)
Keiic-3ananue 60as10B (MMOPOroBOE 3HAYECHUE) 6- 10
10 6aioB (MakcUMaTbHOE 3HAYCHHE)
HToro mo Tekylieii padore B ceMecTpe 31-60
IIpomexyrounas |40 Pemenne 3anaun 1. 5 dannoB (moporosoe 3HaueHHUE) 5-10
aTTecTalus 10 6anoB (MakcuMaIbHOE 3HAYCHUE)
(3x3ameH) Pemenue 3anaun 2. 5 dansoB (moporosoe 3HaueHUE) 5-10
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10 6anJ10B (MaKCHMaITLHOE 3HAYCHUE)

Bompoc 6mera Nel 5 6a10B (IIOPOTrOBOE 3HAYCHHUE) 5-10
10 6ans10B (MaKCHMaITLHOE 3HAYCHUE)

Bompoc 6unera Ne2 5 6ayutoB (TTOpOTOBOE 3HAYUCHNE) 5-10
10 6ans0B (MakKCHMaITLHOE 3HAUCHUE)
HToro mo mpoMeKyTo4Hoi aTTecTanuu (IK3aMeHy) 20-4006.
CyMMapHasi OlleHKA 110 JHCIHILIHHE: CyMmma 0asIoB TeKyIIeH U MPOMEXYTOUYHOH aTTecTaluu 50— 100 6.
2 cemecTp
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OreHKa B aTTeCTaIllN Bamer
(BUBI) 6amtoB  |yueOHOU pabOTHI (17 nenenp)
Texymas yueOHas |60 KoHTponbHbIe paboThI 3a onny KP ot 5110:10 6annoB
pabota B cemecTpe (3ammTa KOHTPOJIBHOM 5 6ayuioB (MOPOTroBOE 3HAYCHHE) 20- 40
paboThl) 10 GayutoB (MakCUMaIbHOE 3HAYCHUE)
(4 pabotsr)
KomtoxkBuym 11 6amioB (MOpOTOBOE 3HAYCHHE) 11- 20
20 6amioB (MaKCUMaJIbHOE 3HAYCHNUE)
HTroro nmo Texyuieii padore B cemecTpe 31-60
IMpomexyrounast |40 Pemenue 3anaum 1. 5 6ans10B (MOPOTrOBOE 3HAUCHUE) 5-10
aTTecTanus 10 6anoB (MakcuMaJIbHOE 3HAUCHUE)
(3K3amMeH) Pemrenue 3amaum 2. 5 6ayutoB (MOPOTOBOE 3HAYUCHUE) 5-10

10 6anJ0B (MaKCHMaIILHOE 3HAUCHUC)

Bompoc 6unera Nel 5 pasuioB (OporoBoe 3HaYCHHUE) 5-10
10 6ans0B (MakKCHMaIILHOE 3HAUCHUC)

Bompoc 6unera Ne2 5 6a10B (IOPOrOBOE 3HAYCHUE) 5-10
10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
HTOro mo mpoMeKyTo4HOH aTTecTANU (IK3AMEHY) 20-400.
CymMapHasi olleHKa 110 JMCHHIIHHE: CymMa 6amtoB TeKymie u mpomexyrouHoit arrectaiun 50 — 100 ©.

B mpomexyTouHOl arrecTali OLEHKa BbICTaBisieTcss B BenomocTh B 100-OamnbHOM
IIKaje ¥ B OyKBEHHOM dKBHBaJicHTe (Tabnuia 8)
Ta6muua 8 — Coornecenne 100-0annpHOM mKaIbl 1 OYKBEHHOTO SKBHBAJICHTA OLIEHKH

YpoBHU OCBOCHUS Ox3zamen 3auem
Cymma nabpannvix - .
banios JHMCIUIUIAHBI 1 Oyenka bByxeennuiii sxeusanenm bykeennwiii
KOMITETEHIIN T IKBUBANEHM
86 - 100 [TpoasuHyTHIN 5 OTJIUYHO
66 - 85 [ToBbIIIIEHHBII 4 XOpOHIOo 3auTeHo
51-65 [ToporossIit 3 YIOBJIETBOPUTENBHO
0-50 IlepBblit 2 HEYJIOBJIETBOPUTEIBHO He 3aureno

5 MarepuajibHO-TEXHHYECKOE, MPOrPaAaMMHOEe U Y4eOHO-
MeToan4YecKoe odecnedeHue AU CIMIIIAHBI.

5.1 YueOHas iuTeparypa

OcHoBHasi yueOHasi IMTEPATYpa

1. Pynpik, 5.M. Jluneiinas anre6pa [DnekTpoHHBIN pecypc]: yuebH. mocobue / b.M.
Pynpik — DnekTpoH. TekctoBbie AaH. — MockBa : UHOPA-M, 2013. — 318 c. — Pexxum goctymna:
http://znanium.com/bookread2.php?book=363158

2. boprakoBckuii, A.C. Jluneitnas anreOpa B mpuMepax M 3agadax [DIEKTPOHHBIN
pecypc]: yae6H. mocobue / A.C. boprakosckuii, A.B. [TanteneeB — DIeKTPOH. TEKCTOBBIE IaH. —
MockBa : NHOPA-M, 2015. — 592 C. — Pexum JlocTyma:
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http://znanium.com/bookread2.php?book=363158

http://znanium.com/bookread2.php?book=494895
JdonmosHuTeIbHASA Y4eOHAsl JJUTEpaTypa

1. IllepmneB, B.I'. OcHOBBI JWHEWHOW aJreOpbl M AHATUTHYCCKOH T'E€OMETPUH
[DnexTpoHHBI pecypc]: yueOH. mocodue / B.I'. lllepmaeB — DNeKTpOH. TEKCTOBBIC JaH. —
MockBa : NHOPA-M, 2014. — 168 C. — Pexum JIOCTyma:
http://znanium.com/bookread2.php?book=318084

2.  VaauBuayanpHbIE 3aJlaHUsS 1O BBICIIEH MaTeMaTHKe: [DJIEKTPOHHBIM pecypc]:
yueOH. mocobue. B 4 4. Y. | JluneiiHas u BekTopHas anreOpa. AHAIUTHUECKAs T€OMETPHSL.
Huddepennmanbaoe ucuncienne GyHKUUd oxHoi nepemennou / A.Il. PsaOymko [u ap.]; mox
o6m1. pen. A.IL. PsOymiko — 7- u3a. - DIEKTPOH. TEKCTOBbIE 1aH. — MUHCK : Beim. mik., 2013. —
304 c. — Pexxum ngocryma: http://znanium.com/bookread?2.php?book=508859

3.  boprakoBckuii, A.C. JluneiiHas aireOpa ¥ aHATUTHYECKAsh TE€OMETPHSL.
[TpakTukym [DnexkTpoHHBIN pecypc]: yueOH. mocodue / A.C. boprakoBckuii, A.B. [lanteneeB —
OneKkTpoH. TekcToBbie maH. — MockBa : UH®PA-M, 2015. — 352 c. — Pexum pocryna:
http://znanium.com/bookread2.php?book=476097

4.  byry3o B. ®. Jluneiinas anreOpa B Bompocax u orBerax [Tekct] : ydueGHOe
nocobue nns By30B / B. ®@. byrysos, H. U. Kpyrunkas, A. A. lllumkun ; nox pen. B. .
byry3oBa. - Mocksa : DUZMATIIUT, 2001. - 247 c.

5. Wnbun B. A. Jluneitnas anre6pa [Tekcr] : yueOHuk. - U3nanue 6-e, CTpeOTHITHOE.
- Mocksa : @uzmariur, 2005. - 280 c. - (Kypc Bbicuieit MaTeMaTUKU U MaTEMaTHYECKON (PU3UKU
; BBIIL 4). - ['pucd MO "PekomengoBano".

6. Jluneiinas anrebOpa [Tekcr] : MeToAWuYECKHMEe YyKa3aHUS K TPAKTUYECKOH U
camocTosiTennibHOW pabotam / HookysHeukuit ¢unman-unctutryr 'OY BIIO "KemI'V",
QakynpreT HMHDOPMAIMOHHBIX TexHoJorwmii, Kadernpa wmaremMaTHKu W MaTeMaTHYeCcKOTro
moaenupoBanus; cocT. FO. B. [llnmakosa. - HoBoky3nenk, 2010. - 27 c.

7.  KanarnukoB, A. H. AHanutnueckas reomerpust [Tekcr] : yueOHUK IJis BY30B. -
MockBa : Axamemus, 2009. - 208 c. - (YHuBepcuterckuii yuebnuk). - I'pudp MO
"PexoMeH0BaHO"

8.  AnreGpa u reometpus : [DnekTpoHHBIN pecypc]yueb. nmocodue : / I'.W. llyman,
O.A. Boaruna, H.}O. 'ononnas. — Onexktpod. TekcroBbie gaH.— M. : PUOP : UHDPA-M, 2018.
— (Beiciee o0Opa3oBaHue). — 160 c. — Pexum JOCTYTIA:
http://znanium.com/bookread2.php?book=908228

9.  Aunrebpa u reomerpusi. COOpHUK 3a7auy U PEHICHUH C MPUMEHEHUEM CUCTEMBbI
Maple [Onektponnsiii pecypc]: yued. mnocodume / M.H. Kupcanos, O.C. Ky3neuosa.—
OnexkTpoH. TekctoBble naH.— M.: MHOPA-M, 2017. — 272 c.— (Bsicmee obpa3oBaHue:
bakanaspuar). — Pexxum noctyna: http://znanium.com/bookread2.php?book=648409

10. Jlunelinas anreOpa W MHOTOMEpHasi TeOMeTpHs [DJIEKTPOHHBINH pecypc]:yueo.
nocooue /EdumoBH.B., Pozengopud.P., 3-e m3a. — DNEeKTpOH. TEKCTOBbIE naH. - M.:
du3maTiaur, 2004. - 464 c.: ISBN 978-5-9221-0386-
5http://znanium.com/bookread2.php?book=544609

5.2 MarepuajbHO-TEXHUYECKOe M NpPOrpaMMHoe obecredyeHue

AUCHUIIJINHBI.
VYueOHble 3aHATHUS M0 AUCHUIUIMHE MPOBOAATCS B yueOHbIX ayautopusx KI'TIN ®I'BOY
BO «KemI'V»:

404 YyeOHast ayIuTOpHUs IS IPOBEACHU: VueOHbIit

- 3aHATUH JICKIIMOHHOI'O THUIIA, . KOpHyC N94.

- I'PYHOIIOBBIX U UHAWBUAYAJIBbHBIX KOHCYJIbTAIIUH,

- TEKYIIEro KOHTPOJISl ¥ IPOMEXKYTOYHOH aTTeCTaluu. 654079
CrnenuanusupoBaHHas (yueOHas) Me0esib: TOCKa MeJIoBasi, Kagenpa, CTOJbI, CTYIIbS. '
OdopyaoBanme: nepenoctoe - HOyTOyK, SKpaH, IPOEKTOP. Kemeposckas
Hcnoas3zyemoe nporpammuoe obecneuenne: MSWindows (MicrosoftimaginePremium 3 year|oGacTs, T.

o cyonuieH3noHHOMY oroBopy Ne 1212/KMP ot 12.12.2018 1. go 12.12.2021 r.), LibreOffice HoBOKY3HEIIK,
(cBobogHOo  pacmpoctpansemoe  [10),  Supekc.bpaysep  (oTeuecTBeHHOE  CBOOOIHO

pacnpocrpansiemoe [10). Hp-KT

Merannypros,
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http://znanium.com/bookread2.php?book=494895
http://znanium.com/bookread2.php?book=318084
http://znanium.com/bookread2.php?book=508859
http://znanium.com/bookread2.php?book=476097

HurepHer ¢ obecieuennem gocryna B JUOC. .19
603 YueOHas ayaqutopus AJsl IPOBEACHUS: YueOHbBIH

- 3aHATHIH JICKUMOHHOTO THITa; xopryc Ned.

- 3aHATHI CEeMUHAPCKOTO (MPAKTHYECKOr0) TUIIA;

- TPYIMIIOBBIX ¥ HHAWBUIYAIbHBIX KOHCYIbTAIINI; 654079

- TEKYILIEro KOHTPOJIS ¥ POMEKYTOYHON aTTECTALIHH. '
Crnenuanu3npoBaHHas (y4eOHas1) MebeJib: JOCKA MEJIOBasi, CTOJIBI, CTYJIbSI. Kemeposckas
OGopynoBaHue 1151 MpPe3eHTALMH Y4eGHOr0 MaTepHaia. nepeHocHoe - HOYTOYK, dKpaH,|00J1acTh, T.
[IPOEKTOP. ) . ) . Hogoky3Herk,
Hcnoanzyemoe nporpammuoe obecnevenne: MSWindows (MicrosoftimaginePremium 3 year|
1o cy6HIeH3HORHOMY oroBopy Ne 1212/KMP ot 12.12.2018 . 10 12.12.2021 1.), LibreOffice|"P¥T
(cBoboaHO pacnpoctpansemoe [10), Mpich 2 (cBobomHo pacnpoctpansemoe [10), FoxitReader Mertannypros,
(cBobomurO pacmpoctpansemoe I10), Firefox 14 (cBobomro pacmpoctpansemoe I10), QGIS|x. 19
(cBoboaHO pacnpoctpansiemoe [10), UML-auarpaMmmer (OecruiaTHast BEPCHs).
HNnaTepHer ¢ o0ecneyennem aocryna B JUOC.
604 Yuebuas ayauTopus AjIs IPOBEICHHS: YueOHbIi

- 3aHATHHI JICKIIMOHHOI'O THUIIA, KOpl‘IyC N94

- 3aHATUI CeMUHAPCKOro (IIPaKTHYECKOr0) TUIIA;

- IPYIIOBBIX U UHIUBUYaIbHbIX KOHCYJIbTALUML; 654079

- TEKYLIEro KOHTPOJIS M IIPOMEKYTOYHON aTTECTAaLUH. '
Crienmanu3upoBannasi (y4ebHas)) Mebesb: J0CKa MEIOBas, CTOJBI, CTYJIbS. Kemeposckast
OGopyaoBaHue A/ Npe3eHTANMH Y4eOHOr0 MaTepuala. nepeHocrhoe - HOYTOYK, 3KpaH,|00JIacTh, T.
HPOCKTOP. ) . ) . HoBoxky3Helk,
Hcnonbzyemoe nporpammuoe odecnievenne: MSWindows (MicrosoftimaginePremium 3 year|
o cyonuieH3snoHHOMY noroopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice Tp-KT
(cBoboaHO pacmpoctpansiemoe 110), FoxitReader (cBoGomHo pacnpoctpansemoe I10), Firefox Meramnypros,
14 (cBoGomno pacmpoctpansiemoe [10), Sumekc.bpaysep (oredecTBeHHOE CBOOOAHO (1. 19
pacnpoctpansiemoe [10).
HuTepHer ¢ o6ecnieuennem gocryna B IMOC.

5.3  CoBpemeHHble  npodeccHOHAIbHbIE  0a3bl  JaHHBIX U
HH(OpPMALMOHHBIE CIIPABOYHBIE CHCTEMBI.
Ilepeuyens CIIBJ 1 UCC no aucuunjinHe
1.  Obwepoccuiickuii  mamemamuueckuti nopman (Uungopmayuonnas cucmema) -
http://www.mathnet.ru/
2. Mathcad-cnpasounux no svlcuLell mamemamuxe -

http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

6 Unble cBeqeHus M (WIK) MATEPUAJIBI.

6.1.IlpumepHbIE TEMBbI MUCbMEHHBIX Y4eOHBIX PadoT
6.1.1. UapuBuayaabHoe 3a0aHue 10 TeMe «MaTpudHas aaredpay»

1. Beraucnuthb OIMPECACIIUTCIIb: 2. I[OKaBaTB TOXACCTBO:

3. Haiitu 3HaueHune MmHorowieHa f(X) ot MmaTpuirsr A:

14

-2 -5 -1 3 2

2 -5 9 1 a az

3 -1 5 -5 b b*|=(b-a)(c-a)(c-b).
2

2 18 -7 -10 c c




1 -2 3
f(x) =3x* —2x+5, A=l2 -4 1|
3 -5 2

4. Pemuth MaTpuyHOe ypaBHeHue. CaenaTh MPOBEPKY.
1 3 -1 3 0
X =
2 5 1 2 -

5. Haittu panr MaTpuusl A:

5 -1 4 2 1
-1 2 1 5 6
3 -5 2 -8 -11
2 4 2 10 12

A=

6.1.2. KonTpoJubHas padora no reme «CucTeMbl JTUHEHHBIX YPABHEHUI

1. Pemnth cucreMy JMHEMHBIX ypaBHEHUM:
MerozoM ['aycca.

a) metonoM Kpamepa;

IIPOBEPKY.

0) metogom ["aycca;

B) IIPH NOMOIIM 0OpPAaTHON MaTpHIIbI.

2. Pemmth cucteMmy JIMHEHHBIX ypaBHEHUM

Haiitu ob6miee pemienue, 4acTHOE, caenaTh

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

3X,+4X, - X, +4X, =2
X, +5X, -4X,+5X, - X, =-1
4X, +9X,-5X,+9X,- X, =1

3X,+2X,+ X, =5,
2X,+3X,+X; =1,
2X, + X, +3X,; =11.

6.1.3. Keiic-3aganune mo teme «CHcTeMbl JIMHEHHBIX YPaBHEHHI»

ABT03aBOJ] U3BECTHOTO OpeH/1a MPOU3BOAUT 4 BHJIA JIETKOBBIX aBTOMOOMIIEH 3aKPBITOTO TUIIA:
Ce/laH, JIMMY3UH, YHUBepcall U Kyme. [Ipu 5ToM HCTONb3yIOTCS MaTepHalibl YeThIpeX TUTIOB: M1,
M2, M3, M4. HopMsbI pacxoja KaXJI0T0 M3 HUX Ha OJMH BHJI aBTOMOOWIIS U 00BEM pacxoja
MaTepuana Ha | neHb 3a1anbl Tabmuiel (cM. Tadnuiy). HaliTu exxeqHeBHBIN 00beM BBITYCKa
Ka)KI0TO BHIa aBTOMOOMIISL.

HopwMe! pacxoia marepuala Ha OJUH aBTOMOOUIIb, €]1. Pacxon
Bun HU3M. Martepuana
Marepuana Ha 1 newsp,
cenan YHUBEpCal KyIie JUMY3UH
ell. U3M.
M1 2 3 1 4 1120
M2 2 1 5 2 1360
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AL e

M3 1 2 3 1 980

M4 2 3 1 1 1030

6.1.4. KontpoabHast padora mno TemaMm: «BekTopHasi auaredpa», «AHaJIMTHYECKAs
reoMeTpHsi B IPOCTPAHCTBE

Jlanbl KoopAMHATHI BepiuH mupamuabl Ai(4, 2,5), A2(0,7,2), Asz(0,2,7), A41l,5,0).
Haiitu: a) nimuny pedpa A1A,; 0) mmomans rpadn A1AzAs; B) 00bEM MUpaMuUIbI; T) YpaBHEHUE
I0CKOCTH A1A2A3; 1) yron Mexay peopom AijAs u rpanHbio AjAAs; €) ypaBHEHUE BBICOTHI,
OIYIICHHON U3 BepIIMHbI A, Ha rpaHb AjAjAj; K) IIMHY BBICOTHI, ONYUICHHONW U3 BEPLIMHbI
A4 HaTpanb AjAzA3

6.1.5. I/IH)II/IBI/I}IyaJII)HOC 3aJaHHe 10 TeMe «AHAJIUTHYeCKANA reoMeTpusi Ha IJI0CKOCTH»

VYpaBHeHHe 01HON U3 CTOPOH KBajgpara X+3y—5=0. CocTaBUTh ypaBHEHUS TPEX OCTAJIBHBIX
CTOpOH KBajpara, ecnu (-1;0) — Touka nepecedeHus ero quaroHaieii.

Jlanbl ypaBHEHUS OJTHOM U3 CTOPOH pomba 2x+y—5=0 u ogHOM U3 ero auaronaneit y—1=0.
Juaronanu pomba nepecekatorcs B Touke (3;1). Haiftu ypaBHeHHs OCTaJIbHBIX CTOPOH poMOa.
YpaBHeHHUs IBYX CTOPOH mapasuiesnorpaMmma x+2y+2=0 u x+y=0, a ypaBHEHHE OJTHOI U3 €ro
nuaronanen x+2=0. Haiftu koopAuHATBI BEpIIUH NapajijieiorpaMmma.

Hanst ase Bepunabl A(-3, 3) u B(5, -1) uTouka D(4, 3) nepecedeHust BBICOT TPEYrOJIbHUKA.
CocTaBuTh YpaBHEHHSI €T0 CTOPOH.

Hans! Bepmunsl A(1, 1), B(2, 3), C(4, 1) Tpannenun ABCD (AD ] BC). U3BectHO, uTO
JMaroHaJI Tpaleuy B3aMMHO IEepIeHIUKYIApHbL. HaliTn koopanHaTe! BepmmHsl D 3TOM
Tparneuuy.

Janbl ypaBHEHUS IBYX CTOPOH TpeyroibHuKa 5x—4y+15=0 u 4x+y—9=0. Ero menuansl
nepecekarotcst B Touke (0, 2) . CocTaBUTh ypaBHEHHUE TPETbEN CTOPOHBI TPEYTOJIbHUKA.

Jaubl 1Be Bepmuabl A(2;-2) , B(3;-1) u touka P(1;0) mepeceueHus MeauaH TPEyrojabHHUKA
ABC . CocTaBuTh ypaBHEHHUE BBICOTHI TPEYTOJIbHUKA, IPOBEIEHHOM uepe3 TpeThio BepiinHy C .

6.1.6. KonTposabHasi padora no teme « KomiiekcHble Yncaa»
Hano: 2, =2+1i, 2, =-3+2i. Haiitu: 2, +2,, Z,-Z,, 2,/ Z,.

Hauo: z, =1+1, z, =—1+1. Haiitn Zf, 3z, .

Pemnth ypaBHenue: a) X° +X+4=0 0) x* —6x* +25=0
HOCTpOI/ITB Ha KOMIUIEKCHOH INIOCKOCTU MHOKECTBO TOYCK Z, YAOBJICTBOPSAIOIINUX YCIIOBUAM:
Rez<2; |[ImZ<1

6.1.7. KouTposabHasi padoTa no teme «J/IuHeiiHbIe MPOCTPAHCTBA»

[Tokazarp, uro Bektopel a = (2,3,4) b =(2,15) ¢=(-1,0,1) obOpasyror 6a3uc u HaiTH
koopauHaTel BekTopa d=(3,-4,2) B 3TOM 0asuce.
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2. B 0Oasuce e, eyes 3aman Bektop X = (2,3,4). Haiitu KOOpJMHATBI 3TOT0 BEKTOpa B 0Oa3uce
e]_ 162 163 , CCIIN 261 + 3@2 - 463 = 62 y
*
3. B eBKIMI0BOM MPOCTPAHCTBE R* MOANPOCTPaHCTBO L 3a1ano cucteMoil ypaBHEHUI
2X,+X,-3X;=0,
Haiitu oproronansHbiii 6a3uc B L.

6.1.8. KossiokBuym

1. SIBmsercs nu NTMHENMHBIM IPOCTPAHCTBOM MHOXKECTBO, BCEX:
- MaTpuIL pazMepa mxn;
- IMarOHaJIbHBIX MaTpPHUIL OpsAIKa N,
- HEBBIPOXKJICHHBIX MaTPHLI.

2. SIBnsroTcs M BEKTOpBl A1 = (5;4;3) , a2 = (3;3;2), as = (8;1;3) JIMHEMHO 3aBUCHMBIMH ?
3. Tloka3aTk, 4TO CHCTEMA BEKTOPOB €1 = (1;2;3) e, = (3;0;2) es = (—2;1;1) o0Opasyer 6asuc B
R®u maittu xoopmunatsi sektopa C = (4;2;—1) B s1oM 6asuce.
X, —2X, +3X; + X, =0,

4. 12X +3X, —4x, +3x, =0
3X, +X, =X; +4X, =0

MHO0k€eCTBO pelIeHni 0IHOPOAHON CUCTEMbI 00pa3yeT JIMHEWHoe npocTpaHcTBo. Hailtu
pPa3sMepHOCTh 3TOrO MPOCTPAHCTBA M KaKOW-HUOY b 6a31C B HEM.

1 1 3
5. Jlana matpumia A=| 0 4 1| mepexoma ot 6a3uca (€1 €5, 83) K Oasucy (Cl 1Co 03) . Haiitn
-1 2 3

KOOPJIMHATHI BEKTOPOB €1,€,,€3 B 6aszuce €1,C,,C3.

6. SBiseTcs M TMHEHHBIM MOIMPOCTPAHCTBOM B IIPOCTPAHCTBE MATPUIL ITOPSIAKA N
MOJIMHOXECTBO, 00pPa30BaHHOE BCEMHU:
- MAaTPULIAMHU C HYJIEBOU IIEPBOU CTPOKOIL;
- HJKHETPEYTrOJIbHBIMY MaTPULIAMY;
- HEBBIPOXKICHHBIMHA MaTPHULIAMH.

17



7. IloampocTtpaHcTBa |-1 = L(a]_;ag;ag), |—2 = I—(b]_;bzybg) HATSAHYTHI HAa CIETYIOIUE CUCTEMBI
BEKTOPOB: ;1 =(12), ;2 =(11-1 ,gs =(L3;3):
Bl = (2;3;_1) , 62 = (1;2;2) , E;3 = (1;1;—3) . Haiitu 6a3ucel 1 pa3mMepHOCTH

noampocrpancts Ly, L,, Li+L,.

8. Haiitu 6a3uc nmuHEHOM 060I0UKH CHCTEMBI BEKTOPOB! ;1 = (3,0;0,-1) , ;2 =(2,1,1,0)
3 = 1110 s = (1,2;3;4), es = (0;,2;3) .

9. BekTopsl €;,€,,€3 00pa3yloT OpTOroHaNBHBINA 0azuc. HaliTn ckayisipHOE IPOU3BEACHUE
BEKTOPOB X = 2e, —3e, +4e, u 9 =e, + e, —5e; uux pmusL ecnu ‘el‘ =1 ‘ez‘ =2,

‘33‘:2-

10. Jlns kakux BeKTOpOB HepaBeHCTBO Komu-byHsKoBCcKkoOro mpeBpaliaercs B paBeHCTBO?

11. B eBknmmoBOM apudMeTHUECKOM IpocTpancTBe R* HaiiTi yrom mesxay BekTopamu
yr y

a=(2LL0) w6 =(L2:3:4).

12-14. B eBKImMm0BOM HpocTpaHcTBe R* moampocTpaHcTBO V 3aaHO CHCTEMOM ypaBHEHHi
X, —2X, +3X; + X, =0,
2%, +3X, — 4%, +3X, =0
3X, + X, —X; +4%, =0
Haiitu no ogHOMY OpTOroHanbHOMY 0a3ucy B IpOCTpaHcTBaxX V, ero OpTOroHaIbHOM

4
nomnosiHennu W n R™.

15. Slenstercs mm omeparop A(X)= (X, — X,:2X; + X35 X, — 2X;) nuneifHbIM, ecliin BEKTOp

—

X = (X %X,; Xg) ?

1 13
16-17. Jluneiinbiii oneparop 3aman marpuiieir A=| 0 4 1| B Hekoropom Oasuce. Haiitu
-1 2 3

0azuc sanpa u 1eeKT JTMHEHHOTO omepaTopa.

18. Haiitu (B TOM ke 0a3uce) KOOpAUHATH BeKTopa y=A(X), €cliu onepaTop 3a/1aH MaTpuuein A=

1 13
0 4 1luX =2e +e,—e;.
-1 2 3
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1 1 3
19-20. MaTtpunia JJMHEHHOTO oreparopa B Oasuce (61 1 €5, 83) nmeer Bug A=| 0 4 1|.Haiitu
-1 2 3

MaTpHILy 3TOro oreparopa B Oasuce (Cl 1Cos Cg) , €CIIN

¢ =2e +e, —e

, C, =€ +3e,+e;, c;=e —2e,+3e;.
6.1.9. KoutpoJsbHas padora no teme «JIuneiinbie onepatopnl. KBaaparuunsie gopMbD»

* * *
1. Haiitn MmaTpuny A nMHENHOro oneparopa B 6asuce e ,e, , 3aJaHHOro MaTpuLel A B 6azuce

€1, €2
—3 1) ¢ =e
2 -1 ¢ = re,
1 2 -1
2. JIunelinblii oneparop 3ajan Matputied 4=| —2 4 5 | B 6asuce ey, e, e3.
-1 6 4

Haiitu 6aswuc siapa u aAedeKT JUHEHHOTO oreparopa.

3. HaiiTu coOCTBEHHBIC 3HAUYCHHSI U COOCTBEHHBIE BEKTOPHI JIMHEWHOI'O OIepaTopa, 3aJaHHOTO
MaTpulel A B 6azuce ey, ey, e3.

31
A= :
2 2
31
4. TlpuBecTH K 1MaroHajabHOMY BUY MaTpully A = s o)

5. Jlana kBanparuanas popma L(X,, X,, X5) = X2 —5X2 + 8% +3X,X, — 2X,X; +8X, X,
3anucaTh €€ B MAaTPUYHOM BHUJIE.
6. [puBecTy KBaAPATUUHYIO HOPMY K KAHOHUIECKOMY BHAY. L(X,,X,,X5) = X7 +X; X, + 4X, X5 .
7. WccnenoBars Ha 3HAKOOIPEICICHHOCTh KBapaTHYHYIO (hopMy
L(Xy, Xy, Xg) = X2 +4XZ + X2 +2X,X, .

6.2. IIlpumepHble BONPOCHI W 3aJaHMs / 3a1a4W JJIs1 NPOMEKYTOUYHOI

aTrecraguu
Taoauna 9 - IlpumepHbie TeopeTHYeCKHEe BONPOCHI U NMPAKTHYECKHE 3aJaHUA K
IK3AMEHY
Cemecmp 1
Paznienbr u Tembl [TpumepHbie IIpumepHbIe MPaKTUYECKUE 3aJaHUS

TEOPETUIECKUE BOMPOCHI

1. MaTpuyHas ajaredopa

1.1 MaTpurisl, 1. Marpuipl, BUIBI 1. Haiitu marpury JI=ABC-3E, rae A=
OTICpaINH HaT MaTpHI]
MaTpULIAMHU 2. Omneparnuu Haj

MaTpHUIIAMHU.
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1 2 -3 1
10 2|,B=2]|,
45 3 1

eIMHUYHAS MATPHIIA.
Haittu 3Hauenne maorowrena f(X) or

f(x) =3x* —2x+5,

C=2 0 5), E-

MaTpULbl A:
1 -2 3
A=|2 -4 1|
3 -5 2

1.2.0mnpenenurens, ux
cBoMcTBa. MUHOpEI U
anreOpanveckue
JTOTIOTHEHUSI.
Paznoxenue
OTIpeJIeNTUTENS 110
AIIEMEHTaM psia

3. CsoiicTBa

OIpeAEIUTENEH.
4. BeruucneHue
onpeaeauTeNeH.

BrraucnTh onpenenuTeh MaTPUITHT A

1 -2 3
A=12 -4 1|
3 -5 2
BbI4MCIIMTE ONPEIENUTEND:
-2 -5 -1 3
2 -5 9 1

3 -1 5 -5
2 18 -7 -10

1.3. O6parHas

5 Oo0patHast MaTpuiia.

Haiiti matpuiry B=11.(A-1)/+A/,

Marpuia. Panr Teopema o 1 -2 3
MaTpHIIbI CYIIECTBOBAaHUH
00paTHON MaTpUIBI. A=12 -4 1|
6 DiemeHTapHbBIC 3 -5 2
npeoOpa3oBaHus
MaTpHIbl. PaHr Haiitu panr Mmatpunsr A:
MaTpHIIbl, €ro 1 3 -2 0
BBIYUCIICHHE. 3 _1 5 4
2 -4 7 4
3 -1 5 4
2. Cuctembl JUHEHBIX YPaBHEHUIA
2.1. Pemienue cucremn | 7 CHCTEMBI JIMHEHHBIX . Pemmts cuctemy JIMHENHBIX ypaBHEHUI
JTMHEHHBIX anreOpanvdecKux X, +X,+2X, =-1,
anreraHtieCKMx ypaBHECHUH. metoziom Kpamepa. | 2., — X, +2X, = -4,
ypaBHEHHH C N 8 Pemenue cuctem
HEU3BECTHBIMH JIMHEHHBIX AX, + X, +4X, =-2.

MeroqioM Kpamepa.

ypaBHEHUI METOJA0M
Kpamepa.

X1—2X2 +3X3 =6,
2X1+3X2 —4X3 =20,
3X;—2X,—5X3=6.

2. 2. Pemenne cucrem
JIMHEHHBIX
anredpanvaeckux
ypaBHEHUH U
MATPUYHBIX YpPaBHEHUN

9 Pemenue cucreMm
JIMHEMHBIX
ypaBHEHUI ¢
ITOMOIITBIO OOpaTHOU
MaTpPHIIBL.

. PemmuTh cuctemy JTMHEWMHBIX ypaBHEHUM C

ITOMOIIHIO 00PATHOM MATPHIIBL.
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C TIOMOIIBIO 00PaTHOM

10

Pemenue MaTpuaHBIX

X1—2X2+3X3=6,

MaTpHUIIbI. ypaBHEHUI 2X1+3X, —4X3=20,
3X1-2X7-5X3=6.
10. Pemmwmts MatpuuHOE ypaBHeHue. CrnenaTh
1 3 -1 3 0
X =
2 5 1 2 -1
MTPOBEPKY.
2.3. Teopema 11 Hccnemosanue 11. CosmecTHa i cucteMa’?
Kponexkepa-Kanemm. CUCTEM JTMHEHHBIX X, +2X,-3X;+ X, -3X;=2,
YpaBHEHU. _ _ _
12 Teopema Kponexepa- 2, =Xy + Xy —4X, + Xs =1,

Kamnenmn.

3X, +X,-2X;-3X,-2X;=3.
X, +X,+2X,=-1

12. 22X, - X, +2X, =4,
4X, +X,+4X, =-2.
2.4. Pemenue cucreMm 13 Pemenue cucrem 13.  Pemmts cucremy metomom laycca, HaliTH
m JIMHEUHBIX JIMHEHHBIX ofmee  pelmieHWe.  YacTHOe,  CHeNaTh
anredpandecKux YpaBHEHUH METOJOM IIPOBEPKY.
ypaBHEHH ¢ n laycca. X, +2X,-3X;+ X, -3X5=2,
HEN3BECTHBIMH 14 Opnoponnsie 5 2X,~ X, + Xq—8X, + Xs =1,
meroznoMm ["aycca. CHCTEMBI JINHEHHBIX
14. Haittu ®HP ogHOpOIHOMN CHCTEMBI.
X, +3X,-X,+ X, =0,
2X,+X,-3X, =0,
3X,+4X,-4X,+X,=0.
3. BexTopHas ajredpa (reoMeTpruyecKne BEKTOPbI)
3.1. Bekropsl Ha 15 JIuneiinele onepanuu | 15 Bekropsl @ u 6 obpasyror yron ¢ =120°,

IUIOCKOCTH U B
MIPOCTPAHCTRBE.
Jlunelinpie onepauu
HaJ| BEKTOpaMH.

16

HaJl BEKTOPaMH.
OpTtoronanbHas
MPOEKLHs BEKTOpa Ha
ocb. CBolicTBa
MPOEKLHH.

IpU4eEM |a| =3 u |b| =5 Haitru |a+b| u
|a - b| :

Haiitu np, (2a + 3b), ecn G = L2-4),
6 =(532), ¢ =(-3,2]).

16.

3.2. CxamsipHoe 17 Pasznoxenue Bektopa | 17. BersicHUTS, o0pa3yroT T BEKTOPHI
IPOU3BEICHHE 1o 6asucy. d, = (]_;2;0),52 - (3;_]_;1), a, = (01;2)
BEKTOPOB, €T0 Hanpasnsromue 3
OCHOBHBIE CBOMCTBA, xocunycel. Onepanuu 6a31/1c B R™.
KOODIMHATHOE HaJl BEKTOPaMH B 18. Haiitu yron BCA B tpeyronsauke ABC, eciu
BEIpaXCHHE. KOOpAMHATHON A(133:2), BG:4:2), C(Z:530).

dopme.

18 CkanspHoe

NIPOU3BEJICHHUE

BEKTOPOB, €TO

CBONCTBa U

TIPUIIOKEHUSL.
3. 3. BekTopHoe u 19 BexkropHoe 19. Haittu mnomanp tpeyroiabHuka ABC, eciu
CMEIIaHHOE MIpOU3BEACHUE A(1;3;2), B(3;4;2), C(2;5;1).
MPOMU3BENECHUE BEKTOPOB, €TI0 20. Haiitu oO0bem mmpamuabl AjAAzAy, eciu

BEKTOpPOB, UX OCHOBHBIC
CBOMCTBA, IPUIIOKECHUS

CBOIiCTBa U
TIPHIIOKCHUSI.

A1(3;5:4), Ax(8;7:4), Ag(5;10;4), Au(4;7;8).
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CMelanHoe
MIPOU3BEICHHE
BEKTOPOB, €T0
CBOMCTBA 1
TIPHJIOKCHUSI.

4. AHAJTUTHYeCKAs reoMeTpHs HA MJIOCKOCTH

4.1. Cucrema 21 IlpsmoyrosbHas U 21. HaiiTu KOOpOMHATBl TOYEK B  MOJIAPHOM
KOOpIMHAT Ha HOJISIPHAS] CHCTEMBI cHCTeMe KOOPJIUHAT.
riockocTd. OCHOBHEIE KOOpIHMHAT Ha AC-1;1), B(0;-1), C(\/§ :1).
sajatn. TIIOCKOCTH. 22. Jlanbl aBe BepiiuHBI TpeyronbHUKa A(3;8),
22 lenenue oTpeska B B(10;2) wu Touka mepeceueHHs MeIuaH
AQHHOM OTHOMICHHH. M(1;1). HaiiTh  KOOpOMHATBL  TPEThEH
BEPIINHBI TPEYTOILHUKA.
4.2, Ilpsimas Ha 23 VYpasuenwue npsimoii ¢ | 23. Hanmcats ypaBHEHUS MPSIMBIX,
wiockocT. CriocoOs YTJIOBBIM NPOXOMAIIMX Yepe3 HAdalo KOOPIAHMHAT MOJ
3aaHusL. K03 GHUIUCHTOM, yriaom 45° k npsimoit Y =4 —2X.
oOmee ypaBHeHHE 24. YpaBHEHHE OJHOM M3 CTOpOH KBajapata X +
NPAMOH, ypaBHEHHE 3V — 5 =0 . CocraButh ypaBHEHHs Tpex
NPAMOH, MPOXOAIIEH OCTaJIbHBIX CTOPOH KBaapaTa, ecau (-1, 0) —
1€pEe3 ONIHY U IBE TOYKA IIEPECEUEHUsI €ro TuaroHaieH.
3aJaHHbBIC TOYKH.
24 YpaBHeHUE MPSMOH B
OTpe3Kax Ha OcsX,
HOpMaJIbHOE
ypaBHEHUE TPSIMOH,
HOJIIPHOE YpaBHEHUE
IPSIMOIA.
4.3.Yron mexnay nByMs | 25 Yros Mexay IByMs 25. Cpenu  mpsAIMBIX  HAWTH MapajuieibHbBIE U
npsiMbiMu. PaccrosiHue HPSIMBIMHU Ha NepIeHINKYJIISIPHbIE.
OT TOYKH JIO TIPSIMOH. TUIOCKOCTH. Y CIIOBUE a) x-2y+3=0;
napaieabHOCTH U 0) -2x+4y+5=0;
NEePIEHTUKYISIPHOCTH B) -2X+y-3=0;
JIBYX TIPSMBIX. r) -2X+4y-6=0.
26 BszaumHoe 26. ITokazath, urto mpsMble 3X+y-2=0 U
PacIoyIoKeHHE 6x+2y+1=0 rapajijiebHbl u HaWTH
NpSMBIX Ha PacCTOSIHUE MEKTy HIUMH.
IUIOCKOCTH.
PaccrosiHue oT TOUkHM
JI0 TIPSIMOH.
4.4, JIuHUHT BTOPOTO 27 Uccrnenosanue GhopMbl 27. Ha mpsamoii X+5=0 maiitu TOHUKY,
nopsxa. JUIMIICA T10 €10 OJIMHAKOBO YJIAJICHHYIO OT JIeBOTO (hOKyca U
YPaBHEHHIO. 22
28 Hccnenosanve GopMbl BEpXHEH BEPUIMHBI JUIAINICA —— + — =
runepOOoIbI 1o ee 20 4
yPaBHERMIO. 28. Yepe3 TOYKY l;/[(O;Z-l) W TPaBYIO BEPIIUHY
29 KaHOHHYecKoe mnvep60m)1 3x°-4y"=12 mnpoBeneHa npAMas.
ypaBHEHHe MapaGobl Haiitu BTOPYIO TOUKY MEPECEHEHHS NPAMOH ¢
(BBIBOZ I TUIEpOOIIOH.
HCCIIe0BaHNE). 29. Hamucats ypaBHEHHE OKPY>KHOCTH,
uMmeromeil 1neHtp B (oxyce mapaboisl

2 o
y° =4X wu xacawolueics ee IUPEKTPHCHI.

Haiitu TOukM mepeceyeHus: mapaboibl H
OKPYKHOCTH.
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5. AHAJIUTHYECKASl FTeOMEeTPHS B IPOCTPAHCTBE
5.1. ITimockocCTs. 30 OOmiee ypaBHEHHE 30. HaiiTi ypaBHEHHE TUIOCKOCTH, TPOXOJIAINEH
Paznuunble ypaBHEHUS TIOCKOCTH. yepe3 HAyaJlo KOOPAMHAT U dYepe3 TOYKH
IJI0CKOCTH. YTOI VpaBHeHHS P(4;-2;1) 1 Q(2;4;-3).
MEXY TIIOCKOCTSAMHU. TUIOCKOCTH, 31. Hamucate ypaBHEHHE TUIOCKOCTH,
Ycnosue MPOXOJIAIICH uepe3 mpoxojsmed uepes Touky M(2;2;-2) wm
napasieTbHOCTH U OJTHY ¥ TPH 3aJJaHHBIC napajiebHON MI0ocKocTH X-2y-32=0
NEePIEHIUKYIIPHOCTH TOUYKH. YpaBHEHUE 32. Haiiti yrom mMexay IUIOCKOCTSIMH X-2y-3z=0
JBYX IIOCKOCTEH. IUIOCKOCTHU B OTpE3Kax u 2x-4y+5z-1=0
Ha OCSIX.
31 VYron mexay
IUIOCKOCTSIMH.
VYcnosue
napauielbHOCTH U
NEePHEHIUKYISIPHOCTH
JIBYX IJIOCKOCTEH.
PaccrostHue or Touku 1o
TUIOCKOCTH.
5.2. Ipsimas B 32 OO6mue ypaBHEHUS 2X+y+8z-16=0
MIPOCTPAHCTBE. MPSIMOI TMHUA B 33. VpaBHeHus mpsMon
Cnoco0sbI 3a1aHus. IIPOCTPAHCTBE. X-2y-z+2=0
VeoBue BekTopHoe, HanucaTh B KAHOHUYECKOH opme.
apaJuIebHOCTH U IapaMeTPUYECKHE 5 . |y+2z-1=0
NEePIEHIUKYISIPHOCTH 1 KAaHOHUYECKHUE 34. Hatirn  yrom mpamoit X—27+1=0
HPSAMBIX. YPaBHEHUS IPSIMOIA. . .
33 Vron mexy mByms OpsMOW,  TpOXOJfIIell  uYepe3  Havajo
HpSMBIME B KOOPJMHAT U Yepe3 Touky M(2;2;-2).
MPOCTPaHCTBE.
Ycnosue
NapauIeIbHOCTH U
NEePICHIUKYISIPHOCTH
TPSIMBIX.
5.3.B3aumHoe 34 PaccrosiHHE OT TOUKH 35. Haiiti paccrosiHue MeXIy NapaulelbHbIMU
PAacIoIoKEHHE NPSIMOI JIO IIPSIMOM B X y-3 z-2 .
¥ TUIOCKOCTH B IPOCTPAHCTEE. TIPAMBIMH. 1~ 2 1 ’
MIPOCTPAHCTRBE. 35 VYrox Mexay npsaMoi x-3 y+1 z-2
1 TJIOCKOCTBIO. = =
B3auMmHoe 1 2 1
pacIonoXeHue 5 . |y+2z-1=0
HPSAMOIA H MIOCKOCTH 36. Haiitu yronm mnpsmoit K—27+1=0
B TIPOCTPAHCTBE.
IUTOCKOCTBIO
X-2y-3z +3=0
5.4. IloBepxHOCTH 36 TloBepxHOCTH 37. CoctaBuTh ypaBHEHHE CQepbl, €CIH TOUYKH
BTOPOTO MTOPSIIKA BTOPOr'O MOPSIKA. M(4;-1;-3) m N(0;3;-1) ABISAIOTCS KOHIAMH
DJIUICOn b, OJTHOTO W3 €€ INaMETPOB.
THITEPOOTOHIBI. 38. OmpenenuTs BUJ TOBEPXHOCTH
37 TloBepxHOCTH X?—2x+y?—4y—-2z=0
BTOPOTO MTOPSIIIKA.
[Mapabomoumel,
KOHYCBI.
Cemecmp 2
Paznienbr u Tembl ITpumepnbie IIpumepHbIe MPAKTUYECKUE 3aJaHUS
TEOPETUUECKUE BOIPOCHI
1. KomnjiekcHbIe YHC/IA
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1.1. Onpenenenue 1. Omnpenenenue 1. Hamo: 2, =2+1, Z, =—3+2i. Haiitu:
KOMIUIEKCHOTO YUCIIA. KOMIUIEKCHOTO YHCIIA.
KommiekcHas [eomeTpruecKkoe 2125, 22y, 141 2,
TIOCKOCTh. Popma n3zobpakeHue i i o 5
p P 2. Jauwo: Z, =1+1, z, =-1+1. Haiitu Z;,
3aMHCH KOMIUIEKCHBIX KOMIUIEKCHBIX YUCEIL.
YHCE. 2. ®opMbI 3amUch 3z, .
KOMIIIEKCHBIX YHCEIL.
1.2. Onepanuu Hag 3. JleiicTBus Har . JHanst nBa KOMILIEKCHBIX qucia
KOMILIEKCHBIMH KOMILIEKCHBIMH 7. .
YHCIIaMH. 4UCIIAMU B z =1- Py B, zy=-7-2i Haiitn
anreOpanvIecKoi 4
¢dopme 3amucH. 1— zi
4. JleiicTBus Hax 2
3HAYCHUE BBIPAXKEHUSI ——| B
KOMILIEKCHBIMH —7-2i
qyuciiaMiu B
TPUTOHOMETPHUECKOMN o
anreOpanveckoit popme,
(hopme 3amucH.
. Hos quciia z=2-23i HaWTH

TPUrOHOMETpHYECKylo (opMmy, Haiitn 72,
HAlTH KOPHHU ypaBHeHns W’ + z = 0.

2. JInHeliHbIe MPOCTPAHCTBA

2.1. JInneiineie 5. Jluneiinbie SIBnsieTCs MM IMHEHHBIM TPOCTPAHCTBOM
BEKTOpPHbBIE IPOCTPAHCTBA. MHO’KECTBO, BCEX: MaTPHII pa3Mepa mxn;
IPOCTPAHCTBA. Omnpenenenue, JIMaroHaJIbHBIX MAaTPHUI OPSIIKA N
JluneitHas MIPUMEPBL. HEBBIPOXJIECHHBIX MATPHLI.
3aBUCUMOCTH 6. JluneiHas ; 5_4_3
1= (5:43)
BCKTOPOB. 3aBUCUMOCTb U SIBJISIFOTCS 7T BEKTOPBI R
HE3aBUCHMOCTh - 332 - 813
az=(332) as=(8L3) .
BCKTOPOB. ™y , == JTHHEHHO
3aBUCUMBIMU?
2.2. Pa3mepHOCTb U 7. basuc u pa3MepHOCTb I[Toxa3ath, 4TO CHCTEMa BEKTOPOB
0a3uc BEKTOPHOTO JMHEHHOTO -
HPOCTPAHCTBA. HPOCTPAHCTBA. €1 = (1;2;3) € = (3,012)
8. PasinoxeHune BeKTOpa

o 6asucy

€3 = (_2;1;1) oGpasyer 6asuc B R*u

HalTH KoopauHaThl BekTopa C = (4,2,_1)

B OTOM Oasuce.

. MHOeCTBO peleHui OTHOPOAHON CUCTEMBI

X, —2X, +3X; + X, =0,
2%, +3X, —4X, +3X, = 006pagyeT
3X, + X, = X; +4%x, =0

JIUHEeWHoe npocTpancTBo. Halitn
Pa3sMepHOCTb ITOT0 NPOCTPAHCTBA U KAKOM-
HUOYy b 06a31C B HEM.
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2.3. Ilepexon 9. Tlepexon kK HOBOMY 1 1 3
HOBOMY 0azwucy. Oazucy.
y 9. Manma matpuna A=| 0 4 1| nepexoma or
-1 2 3
Gasrca (91,32 ' 93) K Oasucy (01,02,03) .
Haiiti koopauHaThl BeKTOpPOB €1,€5,€3 B
6asuce C,C,,C3.
10. B 0Gasuce e, ey, e33a1aH BEKTOp X =
(2,3,4). Haittu KoOpAMHATHI 3TOTO
BEKTOpA B 0asuce e, e, e, €CIIH
*
e —2e,+3e;=¢,
*
*
2.4. Jluneitapie 10 Jluneitapie 11. SIBnsercs mu TMHEHHBIM TOAIPOCTPAHCTBOM
MOJIPOCTPAHCTBA. MOJNPOCTPAHCTBA. B IIPOCTPAHCTBE MaTPHII MOPSIIKA N
CyMMa 1 riepeceucHne Onpenenenue, MOJIMHOYKECTBO, 00pa30BaHHOE BCEMHU:
JIMHEHHBIX MIPUMEPBL. - MaTpULAMU C HYJIEBOI NEPBOU CTPOKOI;
HOJIPOCTPAHCTB. 11 Ilepeceuenue u cymma - HIDKHETPEYT OJIbHBIMU MaTPHUILIAMU;
Jluneitnas obonoyka u JIMHENHBIX - HEBBIPOXKICHHBIMU MaTPULIAMU.
€€ CBOMCTBA. MOATPOCTPAHCTB. =
boe'p 12. TloampocTpaHcTBa L =L(a,a;,a,)
12 JluneitHas 06010YKa 1 ' pocTp '

€e CBOICTBA.

13.

Lz = L(bl’bzvbs)

HaTSIHYThl Ha CJIEYIOLIHE
ca1=(127)

CUCTEMBI BEKTOPOB! ,

az = (LL-1) as = (L33).

by =(23-1) b.=(122) bs=(LL-3)
Haiitu 6a3ucel 1 moanpocTpaHCcTB Ll , L2 ,
L+L,.
Haiitu 6a3uc nuHeHONH 000JI09KH CHCTEMBI
BeKkTOpOB: &t T (1;0;0;_1), ez = (Z110) :

es = (LLLY) es = (L2:3:4)
es = (0;1,2;3)

2.5. EBKIIna0BbI
MPOCTPAHCTBA.

13 EBKnuoBbI

14 CsaoiicTBa HOPMBI

MIPOCTPAHCTBA.

BCKTOpa. Vron MCKOY
BCKTOpaMHu.

14.

15.

16.

Bekropsr €1,€5,€3 obpasyror
OpTOroHaNBHBIN 6a3uc. HaliTu ckanspHoe
MIPOU3BEICHIE BEKTOPOB

X =

y =
‘el‘zl, ‘62‘22, ‘63‘22_

Jns kakux BeKTOpoB HepaBeHCTBO Komum-
ByHsakoBckoro mpeBpaiaeTcsi B paBeHCTBO?
B eBxinmoBoM apupMeTHIECKOM

261 — 362 + 463 5

e +e, — 563 U UX JIMHBL, €CIIH

4 o
IIPOCTPAHCTBC R™ maiitu YTOJI MCKIY
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pexcropamnn @ = (2110) u 6 = (L:2;3:4)

2.6. 15 OproroHanbHbie 1 17. B eBkmnoBom npoctpanctee R*
OpToHOpMHpOBaHHAS OpPTOHOPMHMPOBAHHBIC HOANPOCTPAHCTBO V 33a7aHO CHCTEMOM
cucTeMa BEKTOPOB. 0asucel. YPaBHCHHIA .
OproroHansHoe 16 OproronansHoe
P P X, —2X, + 3%, + X, =0,
JIOTIOJTHEHUE JIOTIOJTHEHUE.
17 Tpouecc 2%, +3X, —4X, +3X, =0
OpTOTOHATU3AINN
['pama-lImunra. 3% + X, = X3 +4%, =0
Haiiti mo ogHOMY OpTOTOHAaTEHOMY Oa3HCy B
MPOCTpPaHCTBax V, ero opToroHaJIbLHOM
nonomaennn W u R4,
3. JIuHeliHbIe ONepaTopsbI
3.1. Jluneitnpie 18 Jluneitnpie 18. SIBmsercs nu omepaTop A(X)=
OIIepaToOPBI M UX OIIePaTopHI. . .
patop paTop (Xl—X2,2X1+X3,X2—2X3)
CBOMCTBA. Omnpenenenue, .
NPHMEPHL. J'I_I:IHGI/IHLIM, €CIIH BEKTOP
19 Snpo, oOpa3s, nedexr, X = (X P Xy X3) )
PaHT JIUHEHHOrO 19, Tumeitnei i A=
oTepaTopa. . JIuneiHplid onepaTop 3aJaH MaTpuLeld A=
1 1 3
0 4 1| Bmuexoropom Gasuce. Haiitn
-1 2 3
0asuc sipa ¥ AeeKT TUHSHHOTO orepaTopa.
3.2. Matputst 20 Marpumna nuneitHoro | 20. Haiitu (B TOM ke 6a3uce) KOOPAUHATHI
orepaTopa B pa3HBIX oreparopa. BekTOpa y=A(X), €CIIi orepaTop 3aJ1aH
Oa3ucax. 21 Marpwuibl JHHEHHOTO 1 1 3
Omnpenenurens orepaTopa B pa3HBIX . 0
oreparopa B pa3HbIX Oasucax. Matpuuei A= 4 1lu
Oasucax. -1 2 3
X =2e +e,—e,.
21. Marpuiia JTUHEHHOTO oriepaTopa B 0asuce
1 1 3
(e,,e,,e;) umeer Bun A=| 0 4 1},
-1 2 3
Haiitu matpuity sToro oneparopa B 6a3uce
(¢1,¢,5,¢3) ,ecu ¢, = 2e, +e, —e,,
c,=e +3e,+e, C;=e —2e,+3e,.
3.3. [IpeobpazoBanue 22 TlpeobpazoBaHue 22. 3agaHo JuMHeHOEe peoOpa3oBanue A,
MaTpUIbl TMHEHHOTO MAaTpUIIbl TUHEHHOT'O nepeBopmee BekTop X B BekTop ¥ M
orepatopa. 0OnepaTopa. nuHelHOe mpeobpasoBanue B, nepeossimee
BEKTOP Vs BekTOp Z . Haiitu MaTpmIry
JMHEHHOTO MpeoOpa3oBaHusl, IEPEBOISIIETO
BeKTOp X B BEKTOp Z .
Vi =2x; =X, +5x, zy =y, +4y, +3y;

Yy =X +4x, —x,

¥y =3x, —5x, +2x,

Z, =5, =V, — Vs
Z3 =3y, 46y, + 7y,
x—2sy—Lz

C
X—>Z
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3.4. CoOCTBCHHEIC 22 Cobcreennble 3gayenyst | 23. Haiitu coOCTBEHHBIE 3HAYCHUS U
BEKTOPHI 1 1 cOOCTBEHHBIE BEKTOPBI COOCTBEHHBIE BEKTOPBI JIMHEHHOTO
COOCTBEHHBIE JIMHEHHOTO OriepaTopa. oreparopa, 3aJaHHOT0 MaTpPULCH |
3HAYEHUS TUHENHOTO 23 Beruncrnenue 1 1 3
ormeparopa. COOCTBEHHBIX 3HAYECHUI 3 1) A1 5 1
1 COOCTBEHHBIX BEKTOPOB 1) 2 o) )
JIMHEWHOTO OTepaTopa. 31 1
24, TlycTs MTUHEWHBIN OnepaTop, ACHCTBYIOIINH B
N-MEpPHOM MPOCTPAHCTBE, IMEET B
HEKOTOpOM Gasuce matpuiy A. Ilycts
Ay Ay,...h, — COOCTBEHHBIE 3HAUEHUS ITOTO
oneparopa. Haiitn coOCTBeHHBIE 3HAUCHUS U
COOCTBEHHBIE BEKTOPBI JIMHEHHOTO
oreparopa, MaTpHIel KOTOPOTO B TOM K€
Oasuce sBasercs A".
3.5.IlpuBenenue 23 Tlpusenenvie Matpuibi K | 25. IlpuBecTH K 1uaroHaJIbHOMY BHY MaTpPUILy
MaTPHIIBI THHEHHOTO JIMaroHATEHOMY BHILY. 5 4
orepaTopa K 24 TlpuBeneHue A= 7 3
JINarOHAJILHOMY BULLY CHMMETPHYECKOU
MATPHIIBI K 26. IlpuBecTH K JUAaroHAJILHOMY BHILy MaTpPHUILY
JIHArOHATHHOMY BHITY. 1 1 3
A=l1 5 1
31 1
4. KpaapaTnutnbie GpopMbl
4.1. KpagpaTuuHble 25 Ornpenenerre 27. TlpusecTu KBagpaTu4yHyio GopmMy K
¢dopmel. [TpuBeneHue KBAJIPaTHIHOH (DOPMBL. KaHOHUYECKOMY BHITY.
KBagpaTHuHON popmbl | 26 TlpeobpasoBanue — x2
o, peoop L(X;,Xp,X3 ) =X 42X X, 42Xy Xy
y KBaJIPaTHYHBIX (POpM.
BUTY. 27 KganpatnuHble (hopMbl
KAHOHHUECKOO BIIA. 28. TlpusecTu KBagpaTHUHYIO HOpMY K
KaHOHUYECKOMY BHy MeToIoM Jlarpamika
(X0 %, X3 ) = 2X7 +2X5 + X3 + 2X,X, + 2X, X,
1 4
(% X0 %) = 2% +§x22 —gﬁxg +2XX, — 22X
4.2. Kpurepuit 28 3HaKooIpeNeNeHHOCTh 29. UccnenoBaTh Ha 3HAKOOIPEICICHHOCTb
CueBectpa KBAJIPAaTHYHBIX (OPM. KBaJ[paTHUHYIO (HOpMY:
29 Kpurepuii CwibBecTpa. | a) (X, ,X,,Xg ) = X7 +4X5 +3X2 +2X,X, ;

6) L(X;, X, Xg) = —X2 — 2XZ — 2XZ —X,X, + 2X, Xq

B) L(X,, Xy, X5) = 3X + 3XZ + 4X, X, — 2X, X5 -

CocraBurens (1):

KaHa. ned. Hayk ['puaunna B.b.

(pamunua, unuyuansl u dondxicHocms npenooasamens (eii))
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