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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‘leHI/IH 10 JUCHHUIIIIMHE

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 KOMIICTCHIIMHN

Oo6menpodeccnoHambHast

OIIK-1. Cnoco0eH npuMEeHSTh
(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 b1.0.10 MaremaTnueckuii ananus
TIPHMEHSTE MaTEeMaTHUYCCKHUE b1.0.11 Auredpa u reomeTpus
(dyHaMeHTATbHbIE yTBEpXkAcHUs, ocCHOBBIBasich | b1.0.13 JluckperHas maTemaTHKa

b1.0.14 Teopus BeposiTHOCTEHN U
MaTeMaTHyecKasi CTaTUCTHKA
b1.0.17 Juddepennnanbabie
ypaBHEHHUS

b1.0.20 ®u3suxa

b1.0.25 Teopus urp n
HCCIIEA0BAHUE Ollepanui
b2.0.02(Y) Hayuno-
HccaeaoBaTeNbekas pabora
(mostyueHue NepBUYHBIX HABBIKOB
HAYYHO-UCCIIEN0BATEIbCKON
paboThI)

OT/[.01 BeipaBHUBaromuii Kype

MaTEMAaTUKU U I/IH(I)OpMaTI/IKI/I

1.3 3nanus, ymeHus, 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 IEATEIBHOCTH,
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
o0acTy anredopsl ¥ 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
JEATEIILHOCTH, HCIOJIb3YSI OCHOBBI
anreOpbl 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 360
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) 160
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 28 8 6 14

1 1.1 Matpuiipl, onepalyuy HaJ MaTpULIAMK 8 2 2 4

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

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) 20 4 4 12

8 3.1. BexTops! Ha MIOCKOCTH U B TIPOCTPAHCTRE. 6 1 1 4
JIvHeiiHbIe onepauny HaJl BEKTOPAMH.

KonTponbHa

9 3.2. CxansipHO€ TIPON3BEICHIE BEKTOPOB, €TO 6 1 1 4 % pabora
OCHOBHBIE CBOWCTBA, KOOPJJMHATHOE BEIpAKEHHE.

10 | 3. 3. BekTopHO€ U CMEIIaHHOE POU3BEACHUE 8 2 2 4
BEKTOPOB, MX OCHOBHBIE CBOMCTBA, MPUIIOKECHUS
4. AHaJIuTHYeCKasi TeOMETPHS HA TJIOCKOCTH 30 8 8 14

11 | 4.1. Cucrema KoopauHAT Ha MIO0CKOCTH. OCHOBHBIE 6 2 2 2
3a1a4H. WunuBuyan

12 | 4.2. lIpsamas Ha mockoctu. CriocoOb! 3a/JaHHsl. 8 2 2 4 BHOE

13 | 4.3.¥Yron mexay nByms npsMbeiMu. PaccTosiHue OT 8 2 2 4 3a/laHue
TOYKH A0 MPSIMOM.

14 | 4.4. JIuauu BTOPOTO MOPSAIKA. 8 2 2 4
5. AHaIuTHYecKas reoMeTpHUsl B IPOCTPAHCTBE 62 16 24 22

15 | 5.1. [Inockoctbh. PaznudaHbie ypaBHEHUS IIOCKOCTH. 8 4 6 6 KonTponpaa
YTos MeXy MI0CKOCTAMHE. Y CJIOBUE MapajlieIbHOCTH s pabota
Y TIEPIIEHANKYJIIPHOCTH JIBYX IIOCKOCTEH.

16 | 5.2. [Ipsamas B mpocTtpanctBe. CriocoObl 3a1anusl. 8 4 6 6
YcioBre napauieIbHOCTH B TIEPIICHTUKYIISIPHOCTH
IPSMBIX.

17 | 5.3.B3aumMHO€ pacnojoKeHHe NPSIMOM U MIIOCKOCTH B 8 4 6 6
MPOCTPAHCTBE.

18 | 5.4. [loBepxHOCTH BTOPOTO MOPSAIKA 8 4 6 4
IIpoMexyTouHas aTTecTanys - IK3ameH 36 9K3aAMEH

HUTOI'O no 1 cemecTpy 180 36 44 64 36

Cemectp 2
1. KommiekcHbIe yucia 22 4 4 14

1 | 1.1. OmpeneneHre KOMILUICKCHOTO YHUCIIA. 11 2 2 7
Kommnekcnas mimockocts. @opma 3anucu Konrtponsna
KOMILJICKCHBIX YHCell. st paboTa

2 | 1.2. Onepariyu HaJ KOMIUIEKCHBIMH YHCIIaMHU. 11 2 2 7




= 061u2}.;1 TpyaoeMKOCTh 3aHATHI Dopst
= Tpymoém (uac.) TeKyIIero
= Pa3pnenbl 1 TEMBl JUCHUIIIIUHBI KOCTb 0®0 KOHTPOJIA U
= 110 3aHITHAM (6ceco [ Aymuropn. TPOMEIKYTOUHO
2 uac.) 3aHIATH CpPC | Jarrecramin
= YCIIeBaeMOCTH
=z JIEKL. | IPaKT.
2. JInHeliHbIe POCTPAHCTRBA 60 12 8 40
3 | 2.1. JIuneiiHble BEKTOPHBIE IpOCTpaHCTBA. JInHelHas 7 2 1 4
3aBUCHMOCTbH BEKTOPOB.
4 | 2.2. PaamepHOCTh ¥ 6a3uC BEKTOPHOI'O IIPOCTPAHCTBA. 9 2 1 6 KouTponbHa
5 | 2.3. Ilepexox k HOBOMY 0Oa3ucy. 9 2 1 6 st paboTa
6 | 2.4. Jluneiinsie noanpoctpancTBa. Cymma u 16 2 1 13 | KommokBuym
nepecevyeHne JMHEHHBIX MOAPOCTPAHCTB.
7 | 2.5. EBKIMAOBBI IPOCTPAHCTBA. 10 2 2 6
8 | 2.6. OproHOpMHpOBaHHAS CHCTEMa BEKTOPOB. 9 2 2 5
OpTOoroHanbHOE AOMOJIHEHUE
3. JIuHeiiHnbie onepaTopbl 46 10 6 30
9 | 3.1. JIuneitHbIe omepaToOphl U UX CBOICTBA. 10 2 2 6
10 | 3.2. MaTpuIsl oniepaTopa B pa3HbIX 0azucax. 9 2 1 6
Omnpenenurens onepaTopa B pa3HbIX 0a3ucax.
~ KontponbHa
11 | 3.3. [IpeoOpazoBaHme MaTPHIIBI THHEHHOTO 9 2 1 6
s paboTa
oreparopa.
12 | 3.4. CobcTBeHHBIE BEKTOPBI H COOCTBEHHBIE 3HAYCHUS 9 2 1 6
JIMHEWHOTO OmepaTopa.
13 | 3.5.IlpuBeaeHne MaTPUIlBI IMHEHHOTO OomepaTopa K 9 2 1 6
JIMarOHAIILHOMY BHIY
4. KBagpaTuunbie (opMblI 16 2 2 12
14 | 4.1. Ksapparuunsie ¢popmsl. [IpuBenenne 8 1 1 6
. KontponbHa
KBaJ[paTHYHON OPMBI K KAHOHUYECKOMY BUTY. 6ora
s pa
15 | 4.2. Kpurepuii CunbBectpa 8 1 1 6 P
16 | [IpomexxyTouHas aTTECTANUS - IKIAMEH 36 9K3aMeH
HUTOTI'O no 2 cemecTpy 180 28 20 | 96 36
| Beero: | 360 | 64 | 64 | 160 72

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabmuma 6 — CoaeprkaHue TUCIUTUTMHBI

Ne Haumenoanue paznena,
Conepxannue 3aHITH
n/n TE€MBbI JUCIUIIAHBI
Cemectp 1
Cooeporcanie 1eKytonHo20 Kypca
1 Martpuunas aareopa
1.1 | Marpunpl, omneparuu Han | [lonatue matpunpl. Buger marpum. Onepanuu Haj MaTpHUIIAMU.
MaTpULIAMUA CeoiictBa omeparuii. TpaHcronupoBanme wmartpuil. CBolicTBa
TPAHCIIOHUPOBAHHBIX MATPHII.
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  0OpaTHRIX ~ MaTpHIl.  DJEMEHTapHBIC
npeoOpa3oBaHuss Hajx MaTpuliamu. Panr wartpunsl. Jluneiinsie

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

6




HaumenoBanue pasacia,

CopaeprxkaHue 3aHITHUS

n/m TEMbI IUCLMILUIUHBI
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 | Metox obpatHOi MaTpulpl. | Pemmenne cucTeM JNHHEHHBIX —anreOpandeckux ypaBHEHUH U
MaTPUYHBIX YPAaBHEHUH ¢ TOMOIIbIO 0OPaTHOW MaTPHIIBL.

2.3 | Teopema Kponekepa- COBMECTHOCTh CHCTEM JIMHEWHBIX aireOpanveckux 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 PEIICHUM.

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, €0 OCHOBHBIE CBOWCTBA,
BEKTOPOB. KOOpPJMHATHOE BBIPAKEHHE.

3.3 | BekTopHOe 1 cMemIaHHOe BekropHOe M cMelIaHHOE NMPOW3BEACHUE BEKTOPOB, MX OCHOBHBIC
MIPOM3BEICHIE BEKTOPOB. CBOWCTBa M TreoMeTpuyeckuil cMmbici. KoopauHaTHOE BhIpaskeHHE

BCEKTOPHOI'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 mrockoct. CocoObl 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 nopsizika: ayurc, rumnepoona, mapadona

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 JUCIUIIINHBL

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 IUCLMILUIUHBI
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 IUCLMILUIUHBI

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
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HaumenoBanue pasacia,

CopaeprxkaHue 3aHITHUS

n/m TEMbI IUCLMILUIUHBI

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 MarepuajJibHO-TEXHUYECKOe M MPOrpaMMHOe olecrneyeHue

AUCHUIIJINHBI.
VYyeOHbIC 3aHATHS IO TUCIUTUIMHE TPOBOAITCS B yueOHBIX aynutopusx KITIN KemI'V:
333 VuebHast ayAuTOpHUs IS TPOBEICHUS 654041, KemepoBckas
- 3aHATHH JIEKIIMOHHOTO THUIIA; obnacTts - Kysbacc, T.
- 3aHATHH CEMHHAPCKOTO (MPAKTHIECKOT0) TUIIA; HosokysHenk, yi.
- TPYIIIOBBIX U HHINBHIYAIbHBIX KOHCYIIbTAIHIA; IuonkoBckoro, 1.23

- TEKYILETr0 KOHTPOJISI ¥ IIPOMEKYTOYHON aTTeCTAlNH.
CrnenunanusupoBannas (yueOHas) MebOelib: JOCKa MEJIOBasi, CTOJIbI, CTYJIbsL.
O6opyznoBaHue: IEPEHOCHOE - HOYTOYK, 9KpaH, IPOEKTOP.
Hcnone3yemoe nporpammuoe obecrieuenne:MSWindows (MicrosoftimaginePremium
3 year no cyonunen3nonHomy goropopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBo60aHO pacnpoctpansemoe I10).

13


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

Wntepner ¢ nocrynom B SUOC.

332 KommnbroTepHsIii Kiacc.
VYuebHast ay JUTOpHS AJIsl IPOBECHUS:

- TEKYLIEro KOHTPOJIS M IPOMEXKYTOYHOM aTTeCTalliH.
Criermmanu3upoBanHas (yaeOHast) MeOelb: ToOCKaMeIoBasi, CTOJIBI KOMITBIOTEPHEIE,
CTYJIBSL.

ObopynoBanne: KoMmmbioTeps! (10 mT.).

Hcmonesyemoe nporpammuoe obecrieuerne: MSWindows (MicrosoftimaginePremium
3 year o cyonunen3noHHOMY gorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), Firefox 14 (cBoOomHo pacmpoctpansemoe [10).

WntepHer ¢ noctynom B SUOC.

654041, KemepoBsckast
obnacts - Kysbacc, r.
HoBokysHenk, yi.
IlnonkoBckoro, m.23

712 YueGnast aynuropust (MyJIbTUMENITHAS) AT IPOBEICHUS:
- 3aHATUH JEKIMOHHOTO THIIA;
- TPYIIIOBBIX ¥ HHIUBHYaIbHBIX KOHCYJIbTALNI;
- TEKYILET0 KOHTPOJISI U IPOMEKYTOYHON aTTeCTally.
CrenmamisupoBaHHas (yaeOHas) MeOelh: Tocka MestoBasi, Kadeapa, CTOIBI, CTYIIbL.
ObopynoBaHue IS IPE3EHTANH yIeOHOTO0 MaTepuala: CTalMOHAPHOE -KOMITBIOTED,
9KpaH, IPOEKTOP, aKyCTHIECKasi CHCTEMA.

Hcnonp3yemoe mporpammuoe obecriedeHne: MS Windows (Microsoft Imagine
Premium 3 year mo cyomumen3norHoMy qoroBopy Ne 1212/KMP ot 12.12.2018 r. mo
12.12.2021 r.), LibreOffice (cBoboxmuo pacmpoctpansemoe [10), FoxitReader
(cBoboanO pacnpoctpansemoe [10), Firefox 14 (cBobomHo pacnpoctpansemoe [10),
Sunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pactpoctpansemoe [10).
WuTtepHeT ¢ obecneuenuneM goctyna B SMOC.

654079, KemepoBckas
obnacts, r. HoBoky3HelKk,
np-KkT Meranaypros, 1. 19

615 YueOnas aynuropust (MyJIbTUMEINITHAS ) AT TPOBEICHUS:
- 3aHTUH JEKIMOHHOTO THIIA;

- TEKYILET0 KOHTPOJISI M TIPOMEKYTOYHON aTTeCTalnH.
Creranu3upoBanHas (yueOHas) MeOelib: Tocka MeJioBasi, Kadeapa, CTOJbI, CTYJIbS.
OOopynoBaHue 17151 IPE3EHTAMH YIeOHOT0 MaTepHrala: CTAlIOHAPHOE - KOMITBIOTED,
9KpaH, IPOEKTOP, aKyCTHIECKasi CHCTEMa (KOJIOHKH).

Hcnonp3yemoe mporpammuoe obecrieuenue: Ubuntu Linux(cBoOomHO
pacupoctpansiemoe [10), LibreOffice (cBo6omno pacmupoctpansemoe [10),
SAunexc.bpaysep (oTeuecTBeHHOE CBOOOHO pacmpoctpansemoe [10).
WuTtepret ¢ obecneuenneM poctyna B SMOC.

654079, KemepoBckas
obnacts, r. HoBoky3Helk,
np-kT Metamnypros, a. 19

718 YuebHasg ayquTopus A MPOBEACHUS:
- 3aHATHH CEMHHAPCKOT0 (IPaKTUYECKOT0) TUIIA,;
- TPYIIIOBBIX ¥ WHIUBH/YaIbHBIX KOHCYJIbTALINI;

- TEKYILETr0 KOHTPOJISI ¥ TIPOMEKYTOYHOW aTTeCTalnH.
Creranu3upoBanHas (yueOHas) MeOesb: Tocka MestoBasi, Kadeapa, CTOJbI, CTYJIbSI.
O06opynoBaHue AJIs1 MPE3CHTAIMH y4eOHOT0 MaTepHralia: MePeHOCHOE - HOYTOYK, KpaH,
MPOEKTOP.

Hcnonp3yemoe mporpammuoe obecriedeHne: MS Windows (Microsoft Imagine
Premium 3 year mo cy6mmnen3nonHoMy noroBopy Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 r.), LibreOffice (cBoboxHo pacrpocrpansemoe [10), FoxitReader
(cBoOOHO pacnpoctpansemoe [10), Firefox 14 (cBobonHo pacnpocrpansemoe [10),
SAunexc.Bpaysep (oTeuecTBeHHOE CBOOOHO pacmpoctpansemoe 110).
WuTepnet ¢ obecnieuennemM gocrymna B OM1OC.

654079, KemepoBckas
obmacts, . HoBOKy3HeIIK,
np-kT Metamnypros, a. 19

404 YdeOHas ayauTOpHs ISl IPOBEACHUS:
- 3aHATUH CEMHUHAPCKOTO (MMPAKTHYECKOT0) TUIIA;
- TPYIIIOBBIX U HHAUBUAYAJIbHBIX KOHCYJIbTALUM;

- TEKYLETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluu.
Crienmanu3upoBanHas (yaeOHas) MmeOerb: Tocka MestoBas, kKadeapa, CTOJbI, CTYIbsI.
O6opyznoBaHue: IEPEHOCHOE - HOYTOYK, KpaH, IPOEKTOP.
Hcnonp3yemoe nporpammuoe obecriedenue: MS Windows (Microsoft Imagine
Premium 3 year no cyosmnenznonsnomy joroopy Ne 1212/KMP ot 12.12.2018 1. o
12.12.2021 r.), LibreOffice (cBoboxHO pacnpoctpansiemoe 110), Sunexc.bpaysep
(oTeuecTBeHHOE CBOOOIHO pacnpoctpansemoe [10).

Wutepner ¢ obecnieuenneM nocryna B OMOC.

654079, KemepoBckas
obmacts, . HoBOKy3HeIIK,
mp-KT Mertamtypros, a. 19

509 KommnbroTepHslii Kiacc.
Y4eOHast aynmuTopus (MyJIbTHMEIUNRHAS) ISl TIPOBEACHUS:
- TPYIIIOBBIX ¥ HHAUBH/YaIbHbIX KOHCYJIbTALNI;
- TEKYILEr0 KOHTPOJISl ¥ IPOMEXKYTOYHOM aTTeCTalllu.
Crienmanu3upoBanHas (yaeOHas) MmeOerb: Tocka MestoBas, kKadeapa, CTObI, CTYIbS,
O6opyaoBaHue I MPE3SHTAIMK YIeOHOT0 MaTepralia: CTAllHOHAPHOE - KOMITBIOTED

654079, KemepoBsckast
o6macThb, . HoBOKy3HeIIK,
np-kT Metamtypros, a. 19
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IIpenoaaBaTes, 3KpaH, MPOeKTOp.

OOopynoBaHue: CTaMOHAPHOE- KOMIIBIOTEPHI A1t o0ywaromumxcs (18 mr.), HaymHuKy.
Hcnonb3yemoe nporpammuoe obecniedenne: MS Windows (Microsoft Imagine
Premium 3 year o cy6mmnen3nonHoMy goroBopy Ne 1212/KMP ot 12.12.2018 r. mo
12.12.2021 r.), Firefox 14 (cBob6oauo pacupoctpansemoe I10).

HuTepnet ¢ obecnieuennem nocryma B DM1OC.

5.3  CoBpeveHnHble  npodeccHOHAIbHbIEe  0a3bl  JaHHBIX U

l/IH(l)OpMaHl/IOHH])Ie ClIpaBOYHbBIC CUCTEMBI.
Ilepeuvens CIIBA u UCC no qucuuniimnHe

1.  Obwepoccuiickuii mamemamuueckuii nopmanl (UHGOPMAYUOHHAS —cucmema) -
http://www.mathnet.ru/

2. Mathcad-cnpasounux no svicuiell Mamemamuxe -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

6 Unble cBeqeHust M (WJIH) MaTePHAJIbI.

6.1.IlpumepHBbIe TeMBbI MUCbMEHHBIX Y4€OHBIX Pa00T
6.1.1. UnauBuayaabHOe 3aaHue 0 TeMe «MaTpuiHas ajaredopa»

1. BpIUMCIUTD ONPENEIIUTEND: 2. Jloka3aTb TOXIECTBO:
-2 -5 -1 3 )
a
e Y b b?|=(b b
s 1 5 o ' = b-a)c-a)(c-b).
cC C
2 18 -7 -10

3. Haiitu 3nauenne muorowiena f(x) ot marpuibr A:

1 -2 3
f (x) =3x* —2x+5, A=12 -4 1|
3 -5 2

4. Pemute MaTpuuHOe ypaBHeHue. Crienars NpoBEpKY.
1 3 -1 3 0
X =
2 5 1 2 -

5. Haiitn panr marpuns! A:

5 -1 4 2 1
-1 2 1 5 6
A=
3 -5 2 -8 -11
2

2 4 10 12

6.1.2. KonTpoJabHasi padora no teme «CHcTeMbl JJMHEHHBIX YPaBHEHHUID»

1. Pemnth cucreMy JMHEMHBIX ypaBHEHUM: 2. Pemmmth cUCTEMY JIMHEHHBIX ypaBHEHUN
MeroqoM ["aycca.
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a) metonoM Kpamepa; Haiitu obmiee pemienue, 4acTHOE, caenaTh
MIPOBEPKY.

0) metonom ["aycca;

B) MPY TTOMOIIM 0OPaTHOW MaTpPHIIBI.

2X,— X, +3X, — X, + X, =3
3X; +2X, + X5 =5, 3X, +4X, - X, +4X, =2
2X, +3X, + X, =1 X, 45X, —4X, +5X, — X, =1
2X, + X, +3X, =11. 4X, +9X, —5X, +9X, — X, =1

6.1.3. Keiic-3ananue no treme «CucTeMbl JUHEHHBIX YPAaBHEHHI»

ABT03aBOJ] U3BECTHOI'0 OpeH/1a NPOU3BOIUT 4 BHJIA JIETKOBBIX aBTOMOOMIIEH 3aKpbITOrO THUIIA!
cellaH, JMMY3UH, YHUBepcall 1 Kyne. [Ipu 3ToM ucnonbs3yroTes MaTepraibl YeThlpex THIOB: M1,
M2, M3, M4. Hopmbl pacxoia Ka)JI0ro U3 HUX Ha OJIMH BUJ aBTOMOOWIISI 1 00BbEM pacxoaa
marepuaia Ha | 1eHb 3aanbl Tabnunei (cM. Tabnuiy). Haliti exxeTHeBHBIA 00hEM BBIITYCKa
Ka)KJI0ro BUJIa aBTOMOOMJIS.

Hopwmsl pacxoia marepuaina Ha OJJH aBTOMOOWJIb, 1. Pacxon
Bun W3M. Marepuaia
Marepuaia Ha | neHp,
celaH YHHUBEpcal Kyme JUMY3HH
€/1. U3M.
M1 2 3 1 4 1120
M2 2 1 5 2 1360
M3 1 2 3 1 980
M4 2 3 1 1 1030

6.1.4. KoutpoabHasi padora mno Temam: «BekTopHasi aiaredpa», «AHaJIMTHYECKAs
reoMeTpHsi B IPOCTPAHCTBE»

Jlausl KoOpAMHATHI BepuiiH mupamuabl Ai(4, 2, 5), A0, 7,2), As(0,2,7), A4l,5,0).
Haiitu: a) iy pedpa A1A2; 6) miuomaab rpaH A1A2Asz; B) 00bEM NUpaMUbl; T') ypaBHEHUE
MI0CKOCTH A1A2A3; 1) yrom mexay peopom AjAs u rpanbio AjAAs; €) ypaBHEHHE BBICOTHI,
OIYIIEHHON U3 BepIIMHBI A, Ha rpaHb AjAAs; K) IIMHY BBICOTHI, OMYUIEHHONW U3 BEPUIMHBI
A4 HaTpanbp AjAzAs3

6.1.5. UuauBuayaibHOe 3a1aHKE 110 TeMe «AHAJUTHYECKAs reOMeTPHs HA MJI0CKOCTH

VYpaBHeHnue oaHoM u3 cTopoH kBagpata X+3y—5=0. CocTaBuUTh ypaBHEHHS TPEX OCTaJIbHBIX
CTOPOH KBajpara, eciau (-1;0) — Touka mepeceyeHus ero JuaroHaic.

JlaHbl ypaBHEHHS OJHOW M3 CTOPOH pomba 2x+y—5=0 m omHOW W3 ero amaronHaneii y—1=0.
Juaronanu pomba nepecekatotrcs B Touke (3;1). Haiftu ypaBHeHHsI OCTaIbHBIX CTOPOH poMOa.
YpaBHeHHs IByX CTOpPOH mapaienorpamma x+2y+2=0 u x+y=0, a ypaBHEHUE OJHOU U3 €ro
muaroHasiell x+2=0. HaiitTu koopAuHaTHI BEPIIUH MapajiesorpaMmma.

Hanbl aBe Bepuunbl A(-3, 3) u B(5, -1) u touka D(4, 3) nepeceuenus BbICOT TPEyTroJabHUKA.
CocTaBuTh YpaBHEHHSI €70 CTOPOH.

Jausr Bepumsst A(l, 1) , B(2, 3) , C(4, 1) tpaneuun ABCD (AD || BC). Ussecrro, uto
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Eal A

JUaroHaJId TpalelUy B3aUMHO INepHneHIUKYJspHbl. Halitu koopauHatsl BepmuHbl D 3TOM
Tpanenuu.

Janbl ypaBHEHHsI JABYX CTOpPOH TpeyroibHuka S5x—4y+15=0 u 4x+y-9=0. Ero wmeauans
nepecekarotcst B Touke (0, 2) . CocTaBUTh ypaBHEHHUE TPEThEN CTOPOHBI TPEYTOJIbHUKA.

Hansr qse Bepumnbl A(2;-2) , B(3;-1) u Ttouka P(1;0) mepecedeHus mMeanaH TPEyrobHHUKA
ABC . CocTaBuTh ypaBHEHHE BBICOThI TPEYTOJIbHUKA, TPOBEACHHOM Yepe3 TpeThio BepinHy C .

6.1.6. KourpoJsbHas padoTa no teme « KoMnjiekcHbIe YHCJIa»
Hano: z, =241, 2, =-3+2i. Haiitu: 2, +2,, Z,-Z,, 2,/ Z,.
Hawo: 2, =1+1i, z, =-1+i. Haittu 2;, 3/z, .

Pewnthb ypaBuenue: a) X* +Xx+4=0 0) x* —6x* +25=0
HOCTpOI/ITB Ha KOMILUIEKCHOM INIOCKOCTH MHOKECTBO TOYCK Z, YAOBJICTBOPAOIINUX YCIIOBUAM:
Rez<2; |[ImZ<1

6.1.7. KourpoJsbHas padoTa o teme «JIuHeliHbIe MPOCTPAHCTBAY

[Tokaszath, uro BekTOopbl a = (2,3,4) b =(2,1,5) ¢=(-1,0,1) obpasyior 06a3uc u HaWTH
koopauHatel BekTopa d=(3,-4,2) B 3TOM 0asuce.
B 0asuce e1, ey e; 3aman Bektop X = (2,3,4). Haittu KoOpauHATBI 3TOr0 BEKTOpa B Oasuce
e, ,€;,65,ecin { 2¢; +3e, —4de, = e,
B eBKkIIMI0BOM NPOCTPAHCTBE R* MOANPOCTPAHCTBO L 3a1ano cucteMoil ypaBHEHMM

Haiitu opToronansHsiii 6azuc B L.

6.1.8. KosjiokBUYM

SIBnsiercs U TMHEHHBIM MPOCTPAHCTBOM MHOXECTBO, BCEX:
- MaTpHIl pazMepa mxn;

- TUarOHAJIBHBIX MaTpPHII OPSAIKa N,

- HEBBIPOKJICHHBIX MaTPHIL.

SIBIAIOTCA JIM BEKTOPEI al =(54;3), 52 =(332), ;3 = (8;1;3) numeiiro sapucuMbIME?
IToka3aTp, 4TO cCUCTEMA BEKTOPOB El = (1;2;3) € = (3;0;2) 23 = (_2;1;1) oOpasyet 6a3uc B
R®n HaifTn KOOpMHATHI BEKTOpA Z’ = (4,2;-1) & 5rom Gasmce.

X, —2X, +3X; + X, =0,

2%, +3X, —4%X, +3%x, =0
3X, + X, —X; +4%, =0
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MHOXeCTBO pelIeHI 0THOPOTHON CHCTEMBI 00pa3yeT JMHeHHoe pocTpancTBo. Haiitn
pPasMepHOCTh 3TOTO MPOCTPAHCTBA M KaKOW-HUOYIb 6a31C B HEM.

1 1 3
5. Jlana matpuria A=| 0 4 1| mepexoza ot 6a3uca (31 165, 33) K 0azucy (Cl 1Coy Cg) . Haiitu
-1 2 3

KOOpJMHATHI BEKTOPOB €1,€,,€3 B 6asuce C1,Cy,C3.

6. SBnsercs au JIMHENHBIM MOANPOCTPAHCTBOM B IIPOCTPAHCTBE MaTPHUL OPsAAKA N
HOJMHOXECTBO, 00Pa30BaHHOE BCEMHU:
- MAaTPULIAMHU C HYJIEBOM IIEPBOU CTPOKOM;
- HIKHETPEYTOJIbHBIMU MAaTpULIAMU;
- HEBBIPOXKICHHBIMHM MaTPULIAMH.

7. IlommpocTtpaHcTBa |-1 = L(al,az,ag), |—2 = L(b11b21b3) HATSHYTHI HA CIEAYIOIINE CHCTEMBI
BEKTOPOB: ;1 = (1;2;1) , 52 = (1;1;—1) ,53 = (1;3;3) :
Bl =(2,3-1), B2 =(1,2,2), 63 = (L1,-3) . Haitn 6asucet u pasmeprocTn

noxmpocrpancrs Ly, Ly, Li+L,.

8. HaiiTu 6a3uc MuHEHOM 000I0YKH CHCTEMBI BEKTOPOB! ;1 = (10;0;-1), ;2 =(2;1,10),
es = (LLLY) , es = (1,2:3:4), es = (01,2:3)

9. Bekrtopsl €;,€,,€; 00pa3yloT OpToroHanbHbI 6asuc. HalfTu ckanspHOe NpousBeeHue
BCKTOpOB X = 2e; —3e, +4e; u 9 = e, + e, —Oe; u ux JAMHbL, ecnu ‘61‘ =1, ‘62‘ =2,

‘e3‘ =2
10. Jlnst kakux BeKTOpoB HepaBeHCTBO Kommn-byHskoBckoro mpeBpaiaercs B paBeHCTBO?

11. B eBKIMI0BOM apH(METHUECKOM MPOCTpaHCTBe R* HaiiTh yron Mesxay BeKTOpamu
a=(2LL0) ue =(12;34).
12-14. B eBKmMm0BOM HpOCTpaHCTBe R* moampocTpaHCTBO V 3aaHO CUCTEMOH ypaBHEHHiT
X, —2X, +3X; + X, =0,
2%, +3X, —4%X, +3%x, =0
3X, +X, = X3 +4X, =0
Haiiti mo ogHOMY OpTOrOHaIFHOMY 0a3UCy B MTPOCTPAHCTBAX V, €T0 OPTOTOHAIEHOM

4
nomnosienn W n R™.

15. sIBnsercs mm onepatop A(X)= (X, — X5;2X; + Xg; X, — 2X;) nuHeitHbIM, €CiH BEKTOP

—

X = (%3 Xp; %) ?
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1 1 3
16-17. Jluneiinsiii oneparop 3amaan marpuieit A=| 0 4 1| B Hekoropom Oasuce. Haiitu

-1 2 3

0a3uc sjpa u e eKT JMHEHHOro orneparopa.

18. HaiiTu (B TOM ke 6a3zuce) KOOpAUHATHI BekTopa y=A(X), €ciii orepaTop 3aJilaH MaTpulied A=

1 13
0 4 1luX =2e +e,—e;.

-1 2 3
1 1 3
19-20. Matpunia THHEHHOTO oreparopa B 6a3uce (81 €9, 83) umeer Bug A=| 0 4 1. Haiitu
-1 2 3

MaTpUIly 3TOTO orneparopa B 6aszuce (Cl 1Co 6’3) , €CIU

c,=2e +e,—e;, c,=e +3e,+e,, c;=e —2e,+3e,.
6.1.9. KouTposabHasi padora no teme «J/Iuneiinbie oneparopbl. KBagparuunsie gopmMb»

* * *
1. Haiitn maTtpuy A IHMHEWHOrO omneparopa B 0asuce e; ,e, , 3aJaHHOro MaTpuuel A B 6asuce

€1, €2
—3 1) ¢ =e
A= Lo
1 2 -1
2. Jlunelinblit oneparop 3ajan Matputien 4=| —2 4 5 | B 6asuce ey, e,e3.
-1 6 4

Haiitu 6a3uc sapa u qeexT JIMHEHHOTo oneparopa.

3. Haiitu coOcTBeHHbIE 3HAUE€HUSI U COOCTBEHHBIE BEKTOPBI JIMHEHHOIO oreparopa, 3aJaHHOTO
MaTpulel A B 6azuce ey, ez, e3.

31
A= :
2 2
31
4. TlpuBecTH K JUaroHadbHOMY BUIY MaTpully A = s o)

5. Jlana xBagpartuanas popma L(X,, X,, X;) = X —5X5 +8X2 + 3X, X, — 2X,X; +8X, X,
3amnucarth ee B MaTpUYHOM BHUJIE.
6. TlpuBecTH KBagpaTHUHYIO0 POPMY K KAHOHUYECKOMY BHIY. L(X,,X,,Xs) = X7 +X,X, + 4X, X, .
7. UccnenoBaTh Ha 3HAKOOMPEACIEHHOCTh KBAIPATUIHYIO GOpMY
L(X, Xp, X5) = X2 + 4% + X2 +2X,X, .

6.2. IlpumepHble BONPOCHI W 3aJaHMs / 3aa4M JJIs1 NMPOMeEKYTOUYHOI
arrecTaumu
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Tabanna 9 - IlpuMmepHble TeopeTHYecKHe BONPOCHI W NMPAKTHYECKHE 3aJaHHA K

IK3aAMEHY
Cemecmp 1
Paznenst 1 Tembl [TpumepHbIe [IpumepHBIe paKTHYECKHE 3aTaHUS
TEOPETUYECKUE BOMPOCHI
1. MarpuuHas anaredpa
1.1 Matpwuripl, 1. Marpuiisl, BUIBI 1. Haiitu marpury I=ABC-3E, roe A=
oTiepalny Haj MaTpHIl 1 2 -3 1
MaTpHUIIaMU 2. Omnepauuu Haj
MaTpULIAMH. 1 0 2|,B=2|, C=205), E-
45 3 1
eAMHUYHAs MaTpuIa.
2. Haiitu 3nayenne muorouwrena f(x) ot
—2y?2 _
MaTpHIE A: f(x) =3x" —2x+5,
1 -2 3
A=12 -4 1|
3 -5 2
1.2.0npenenurenn, ux | 3. CBoiicTBa 3. BeruaucnuTh onpenennTens MaTpUIBl A
cBolicTBa. MUHOpEI U onpeleauTeNeH. 1 -2 3
anrebpanveckne 4. BrrunciaeHue
JIOTIOJTHEHUSI. OTIpeIeTUTENCH. A=l2 -4 1|
Paznoxenue 3 _5 2
OTIpeIeNIUTENS 110
3NEMEHTaM psiia 4. BplUUCIUTD OTIPEAETUTEN!
-2 -5 -1 3
2 -5 9 1
3 -1 5 -5
2 18 -7 -10
1.3. O6partnas 5 OO6parHas MaTpuua. 5. Haitru matpuy B=11.(A-1)/+A/,
Marpuia. Panr Teopema o 1 -2 3
MaTpHIIBI CYIIECTBOBaHUH
00paTHON MaTpULBI. A=l2 -4 1|
6 DnemeHTapHBIE 3 -5 2
npeoOpazoBaHUs
MaTpHIibl. Parr 6. Haiitu panr marpuusr A:
MaTpHIIbL, €ro 1 3 -2 0
BBIYHCJICHUC. 3 -1 5 4
2 -4 7 4
3 -1 5 4
2. Cuctembl JUHEHBIX YPaBHEHUIA
2.1. Pemenne cuctemn | 7 CucTembl TUHEHHBIX 7. Pemmth cuctemy JIMHEHHBIX YpaBHEHUI
JTMHEHHBIX anreOpanvdecKux X, + X, +2X, =1,
anreOpanvyecKux ypaBHEHUH. metomom Kpamepa. J2X. — X +2X. = —4
ypaBHEHHH ¢ n 8 Pemenue cucreM v 3 ’
HEU3BECTHBIMH JTMHEHHBIX 4X, + X, +4X, =-2.
metonoM Kpamepa. ypaBHEHUH METOJOM
Kpamepa.
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X1—2X2 +3X3 =6,
2X1+3X2 —4X3 =20,
3X;—2X,-5X3=6.

8.

2. 2. Pemenwne cucrem
JIMHEUHBIX
anredpanveckux
YpaBHEHUH U
MaTpUYHbIX YPaBHEHUI
C TIOMOIITBI0 00paTHOM
MAaTpPHIIBI.

9 Pemenue cucrem
JIMHEMHBIX
YPaBHEHUH C
ITOMOIIbIO 00paTHOM
MaTpPHIIBL.

10 Pemrenne MaTpHUHBIX
YpaBHEHUI

9. PemuTh cucTeMy JIMHEHHBIX YPaBHEHUH C
TTOMOIITBIO OOPaTHOW MaTPHIIHL.
X1—2X2 +3X3 = 6,
2X1+3X2 —4X3 = 20,
3X1-2X9-5X3=6.
10. Pemmwmts MatpuuHOe ypaBHeHue. CrnenaTh

1 3 -1 3 0
X =
2 5 1 2 -1
IIPOBEPKY.

2.3. Teopema
Kponekepa-Kanemnu.

11 HUccnenosanue
CHCTEM JIMHCHHBIX
YpaBHEHUH.

12 Teopema Kponekepa-
Kanemmn.

11. CoBmecTHa Jin cuctema’?
X, +2X,-3X;+X,-3X5=2,
2X, - X, + X;-4X, + X5 =1,
3X,+X,-2X,;-3X,-2X;=3.
X, +X,+2X,=-1
12 12X, - X, +2X, =4,
4X, +X,+4X, =-2.

2.4. PelieHue cucTeM
m JIUHENHBIX
anredpanvaeckux
YpaBHEHMH C n
HEU3BECTHLIMHU
MeroaoM ["aycca.

13 Pemenne cucrem
JIMHEMHBIX
ypaBHEHUI METOIOM
l"aycca.

14 Opnoponanbie
CHCTEMBI JINHEMHBIX
YpaBHEHUI.

13.  Pemmts cucremy metomom [aycca, HalTH
obmiee  pemieHWe.  4YacTHOE,  CJIeNaTh
MIPOBEPKY.

X, +2X,-3X;+X,-3X; =2,
2X, - X, + X3 -4X, + X =1,
3X,+X,-2X;-3X,-2X;=3.

14. Haittu ®HP ogHOpOIHOI CHCTEMBL.

X, +3X,-X;+X,=0,
2X,+X,-3X, =0,
3X,+4X,-4X,+ X, =0.

3. BekTopHas ajireopa (reoMeTpuyecKue BEKTOPbI)

3.1. BexTopsl Ha
TUIOCKOCTH U B
MPOCTPAHCTRBE.
Jlunelinpie onepauu
HaJl BEKTOPaMHU.

15 Jluneitnple onepanuu
HaJl BEKTOPaMH.

16 OproroHanabHas
MPOEKIIMS BEKTOpa HA
ocb. CpoiicTBa
MPOEKIINH.

15. Bextopsl @ u 6 obpasyior yron ¢ =120°,
npuYeM |a| =3 u |b| =5 Haiitu |a+b| u
|a - b| :

16. Haittu np,(2d+30), ecn G = (1,2;-4),
6 =(532), ¢c =(-321).

3.2. CkansapHoe
MIpOU3BEACHNE
BEKTOPOB, €ro
OCHOBHEIC CBOICTBa,
KOOPJIMHATHOE
BBEIpaKCHUE.

17 PasnokeHue BEeKTOpa
o Oaswmcy.
Hanpasmnsromue
KOoCcHHYCBI. Onepanun
HaJl BEKTOpaMH B
KOOpAUHATHOU
dopwme.

18 CkansapHoe
MIPOM3BEICHIE
BEKTOPOB, €T0

17. BoisicHUTS, 00pasyroT m

G, = (12,0).4, = (3-11),
6asuc B R3.

18. Haiitu yron BCA B tpeyronbsauke ABC, eciu
A(1;3:2), B(3;4;2), C(2;5;1).

BCKTOPHBI

a, = (0:1;1)
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CBOIiCTBa U

HPUIIOKCHUSL.
3. 3. BextopHoe n 19 BekropHoe 19. Haiitu mnomans tpeyromsHuka ABC, ecnu
CMEIIaHHOE MIpOU3BEICHUE A(1;3;2), B(3;4;2), C(2;5;1).
IIPOU3BEACHHE BEKTOPOB, €r0 20. Haiittu o0bem mnmpamuabl AjAAszAy4 eciu
BEKTOPOB, UX OCHOBHBIC CBOICTBA U A1(3;5:4), Ax(8;7;4), A3(5;10;4), As(4;7;8).
CBOWCTBA, IPUIIOKEHHS MIPUIOKEHUSL.
20 CwmemanHoe
MIPOU3BE/ICHHE
BEKTOPOB, €ro
CBOMCTBA U
MIPUIOKEHUSL.
4. AHAINTHYECKAsl TeOMEeTPHs HA IUVIOCKOCTH
4.1. Cucrema 21 IlpsimoyrosbHas U 21. HaiitTn KoopAMHATBl TOYEK B  MOJSIPHOH
KOOpJIMHAT Ha HOJISIPHAS] CHCTEMBI crcTeMe KOOp/AMHAT.
wiockocTH. OCHOBHEIE KOOpIWHAT Ha A(-1;1), B(0;-1), C(\/g 1)
sajadu. TLIOCKOCTH. 22. Jlanbl aBe BeplIMHBI TpeyronbHUKa A(3;8),
22 Jlenenue oTpeska B B(10;2) u ToYka mnepecedyeHUs MeauMaH
AQHHOM OTHOIICHHH. M(1;1). HaiiTu KoOpAMHATHI  TpeTheii
BEPLIMHBI TPEYTOJIbHUKA.
4.2. Ilpsimas Ha 23 VYpasuenwue npsimoii ¢ | 23. Hanmcats YpaBHEHUS MPSIMBIX,
wiockocT. CriocoOb YIII0OBBIM NPOXOMAIIMX Yepe3 HAdalo KOOPIAHMHAT MOJ
3aJaHMsl. K03 hHIEEHTOM, yriom 45° k npsimoit Y =4 —2X.
obliee ypaBHeHHE 24. YpaBHeHUE OJHOW W3 CTOPOH KBajapara X +
TNPAMOH, ypaBHEHHE 3V — 5 =0 . CocraButh ypaBHEHHs Tpex
NPAMOM, TIPOXOIAIIEH OCTaJIbHBIX CTOPOH KBazapata, ecian (-1, 0) —
1ICPpE3 ONIHY U IBE TOYKA IIEPECEUEHUS €TI0 AUArOHAJIEH.
3aJ]aHHBIC TOYKH.
24 YpaBHeHUE NPSIMOI B
OTpe3Kax Ha OcsX,
HOpMaJIbHOE
ypaBHEHHE TIPSIMOH,
MOJISIPHOE YpaBHEHHE
PSIMOIl.
4.3.Yron Mexay aByMa | 25 Yrou Mexay IByMst 25. Cpeau TpsIMBIX HAaWTH MapajulelbHBIE U
npsiMeiMu. PaccrosiHue IpSIMBIMHU Ha NepIEeHTUKYIISIPHBIE.
OT TOYKH JI0 IIPSIMOH. TUIOCKOCTH. Y CIIOBUE a) x-2y+3=0;
napauieIbHOCTH U 0) -2x+4y+5=0;
NEePIEHTUKYISIPHOCTH B) -2X+y-3=0;
JBYX MPSIMBIX. r) -2X+4y-6=0.
26 Bszaumnoe 26. Tlokazath, 4rto mpsiMble 3X+y-2=0 U
pacnoJioKeHue 6x+2y+1=0 MapajiebHbI u HalTH
NPSMBIX Ha paccTOsIHUE MEX/Ty HUMHU.
TUTOCKOCTH.
Paccrostaue oT Toukn
JIO TIPSIMOM.
4.4. JIuHUHM BTOPOTO 27 Wccnenosanve (bOpMBI 27. Ha psIMOH X+5=0 HalTH TOYKY,
nopszaxa. JUIMIICA IO €10 OJIMHAKOBO yJAJICHHYIO OT JIEBOTO (OoKyca U
YPaBHEHUIO. X2y
28 Hccnenoranvie GopMbl BEpXHEl BepIIUHBI diummnca — +— =1
runepOoIbI 1o ee 20 4
VPaBHEHHIO. 28. Yepe3 TOUKY 1;/[(0;2-1) U IPaBYIO BEPIIUHY
29 KaHOHHYeCKoe runepbonsl 3x°-4y*=12 mpoBeneHa mpsMasl.

ypaBHEHHUE TTapa0OoIIbI

HaiiTi BTOpYIO TOUKY nepecedeHus mpsmMon ¢
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(BBIBOO M rUnepooIon.

HCCIIeIOBAHNUE). 29. Hanmcatp ypaBHEHHUE OKPY>KHOCTH,
nMeromeil 1eHTp B Qokyce mapaboibl
y> =4X u Kacaromeiics ee JIHUPEKTPUCHL
Haiitu TOukM mepeceyeHus: mapaboibl H
OKPY>KHOCTH.

5. AHaJuTHYecKasi TeOMeTpPUsi B MPOCTPAHCTBE
5.1. IT10CKOCTb. 30 OOmee ypaBHEHME 30. HaiiTi ypaBHEHHE TUIOCKOCTH, TPOXOJSIIEH
Pasnuunble ypaBHEHHS TJIOCKOCTH. yepe3 HAYaJl0 KOOPAWHAT W 4Yepe3 TOYKH
IJI0CKOCTH. YTOI VpaBHEeHHS P(4;-2;1) 1 Q(2;4;-3).
MEXY TIIOCKOCTSAMHU. TUJIOCKOCTH, 31. Hamucats ypaBHEHHE TUIOCKOCTH,
Ycnosue MPOXOJIAIICH uepe3 mpoxonsmed 4epes Touky M(2;2;-2) wm
napavieIbHOCTH U OJIHY Y TPU 3a/IaHHBIE napajuieiIbHOM TIockocTu x-2y-3z=0
MEPIEHIUKYISPHOCTH TOYKHU. YpaBHECHUE 32. Haiitu yron Mexay IJIOCKOCTIMH X-2y-3Z=0
JBYX IUIOCKOCTEH. IUIOCKOCTHU B OTpE3Kax u 2X-4y+5z-1=0
Ha OCSIX.

31 Vron mexay

TUTOCKOCTSIMH.

Ycnosue

napauieIbHOCTH U

NEPICHIUKYJISIPHOCTH

JIBYX IJIOCKOCTEH.

PaccrostHue or Touku 1o

TUIOCKOCTH.

5.2. lpsamas B 32 OO6mue ypaBHEHUS 2X+Yy+8z-16=0
MIPOCTPAHCTBE. MPSIMOU JTMHUU B 33. VpaBHeHus npsaMon
Crioco06bI 3a1anus. IPOCTPAHCTBE. X-2y-z+2=0
VY cIitoBHe BekropHoe, HaMKCaTh B KAHOHUYECKOW (hopme.
apajuielbHOCTH U apaMeTPUYECKHE 5 . |y+2z-1=0
NEePIeHTUKYISIPHOCTH 1 KAaHOHUYECKHUe 34. Hatitn  yron mpamo# X—2741=0
MPSMBIX. YPaBHEHUS MPSIMOHA. . .

33 Yron Mexy rByms npsMOW,  TPOXOJAIIell  uYepe3  Havajo

HpSMBIME B KOOPAMHAT | 4epe3 TouKy M(2;2;-2).

MPOCTPaHCTBE.

Ycnosue

napauIeIbHOCTH U

NEePICHUKYISIPHOCTH

TPSIMBIX.

5.3.B3aumHoe 34 Paccrosmme ot Toukn | 35. Haiitu paccTosiHMe Mexny napauieIbHbBIMU
pacIooKeHNe NPSIMOI JI0 TIPSIMOM B X y-3 z-2 .
¥ TIOCKOCTH B IIPOCTPAHCTBE. TIPAMBIMH. 1~ 2 1 :
IPOCTPAHCTBE. 35 VYrom Mexay npamoi x-3 y+1 z-2

1 TIOCKOCTBIO. = =

B3auMmHoe 1 2 1

pacIonoXeHue 5 . |y+2z-1=0

HPSAMOIA H MIOCKOCTH 36. Haiitu yronm mnpsmoit K—27+120

B TIPOCTPAHCTBE.

IUTOCKOCTBIO
X-2y-3z +3=0
5.4. IloBepxHocTH 36 TloBepxHOCTH 37. CoctaBuTh ypaBHEHHE CQepbl, €cIH TOUYKH
BTOPOTO MTOPSIIKA BTOPOI'O MOPSIKA. M(4;-1;-3) m N(0;3;-1) sBISIOTCS KOHIAMH
DJIUICONIbI, OJTHOTO M3 €€ INaMETPOB.
TUTIEPOOIIONTHI. 38. Onpenenuts BU MOBEPXHOCTH
37 TloBepxHOCTH X? —2x+y?—4y—-2z=0
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BTOpOTO MOpsAKA.
[Tapaboonmpl,
KOHYCHI.
IIpomesxkyTouHas
aTTeCTaIlus - IK3AMEH
Cemecmp 2
Paznienbr u Tembl ITpumepnbie IIpumepHbIe MPaKTUYECKUE 3aJaHUS

TEOPETUIECKUE BOIPOCHI

1. KoMIuIeKCHBIE YU CJIAa

1.1. Onpenenenue 1. Onpenenenue 1. Hamo: Z, =2+1, Z, =—3+2i. Haiitu:
KOMIUIEKCHOTO YHCIIA. KOMIUTIEKCHOTO YHCIIA. /
KomrutekcHast TeoMeTpuIEecKOE Lyt 2y, 202 1y 1 25
IUIOCKOCTh. DopMa u JKeHU ; ; .

P 300pareHme 2. Jawo: 2y =1+1i, 2, =—1+i. Haitn 2,
3aIHCH KOMILICKCHBIX KOMIUTEKCHBIX YHCEIL.
qHUCel. 2. ®OopMBI 3arHcH 3z, .

KOMIIJICKCHBIX YHCCII.

1.2. Onepanuu Haz 3. eiicTBus Hax 3. Mausl JBa KOMILIEKCHBIX qucIa

KOMIUICKCHBIMU KOMIUIEKCHBIMU

YHCIIAMH. YHCIIaMH B
anredpanveckoi
(dopme 3amucH. 1— 7 i

4. JleiicTBus Hax

3HAYCHHUE BBIPAKCHHUS —=—| B

KOMILICKCHBIMHU —7-2i
YHCIIAaMH B
TPUTOHOMETPHUECKOMN
(dhopme 3amucH.

Zl=1—zi; z, ==7-2i. Haiitu
2

anredpanveckoit popme,

4. Jlns qrcia z=2-2/3i HAWTH
TPUTOHOMETPUYECKYI0 (opMy, HalTH 2,
HAlTH KOPHH ypaBHeHns W’ + z = 0.

2. JIuHeliHbIe MPOCTPAHCTBA

2.1. JIuneiineie 5. Jluneiinbie 5. SIBisieTcst M TMHEHHBIM TIPOCTPAHCTBOM
BEKTOPHEIE IPOCTPAHCTRA. MHOXECTBO, BCEX: MaTPHI] pa3Mepa mxn;
IPOCTPAHCTBA. Onpenenenue, JIUArOHAITBHBIX MATPHI] MOPSIKA N;
Jluneitnas MIPUMEPBI. HEBBIPOXKJAECHHBIX MATPHIL.
3aBUCUMOCTH 6. Jluneiinas - 5_4_3
BEKTOPOB. 3aBHCHMOCTD H 6. SIBasAIOTCA 1M BEKTOPHI ar= ( T ) ,

HE3aBHCHMOCTh - -

BEKTOPOB. az = (3;3;2), as = (81,3) JIMHEHHO

3aBUCUMBIMU?
2.2. Pa3MepHOCTb 1 7. basuc u pasmeprocts | /. Tlokasars, 4TO CHCTEMa BEKTOPOB
0a3uc BEKTOPHOTO JTUHEHHOTO -
IPOCTPAHCTBA. POCTPAHCTBA. €1 = (112’3) €, = (3’012)
8. PasnoxkeHue BeKTOpa -
o 6azucy €3 = (_2;1;1) oGpasyer 6asuc B R*u

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

B OTOM Oasuce.

8. MHOKeCTBO pelIeHHi OHOPOIHON CHCTEMEI
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X, —2X, +3X; + X, =0,
3X, + X, =X; +4%x, =0

JIMHEHHOoe npocTpancTBo. Haiitu
Pa3MEepHOCTH 3TOTO MPOCTPAHCTBA U KAKOH-
HUOY b 6a31C B HEM.

2.3. Tlepexom Kk 9. TIlepexoma K HOBOMY 1 1 3
HOBOMY 0a3ucy. Oazucy.
4 9. Jlana matpunia A=| 0 4 1| nepexoma or
-1 2 3
Oasuca (61,92 ) 63) K 0asucy (01,02,03) .
Haiiti koopauHaThl BEKTOpOB €1,€,,€3 B
basuce C,C5,C3.
10. B 6asuce e1, e2,e33a1aH BEKTOP X =
(2,3,4). Haiiti KOOpAMHATHI 3TOTO
BEKTOpa B Oasuce e, ,e, e, CCIN
*
2.4. Jluneiinpie 10 Jluneitnpie 11. SIBnsercs mu TMHEHHBIM TOAIPOCTPAHCTBOM
MOJIIPOCTPAHCTBA. MOJIIPOCTPAHCTBA. B TIPOCTPAHCTBE MATPHIL MOPSIIKA N
CyMMa 1 riepeceucHne Onpenenenue, MOJIMHOYKECTBO, 00pa30BaHHOE BCEMHU:
JIMHEHHBIX MPUMEPBL. - MaTpULIAMU C HYJIEBOM NEPBOU CTPOKOI;
HOANPOCTPAHCTB. 11 Tlepeceuenune n cymma - HIDKHETPEYTOJIbHBIMU MaTPHIIAMU;
Jluneitnas obonovka u JIMHENHBIX - HEBBIPOXKICHHBIMU MaTPULIAMU.
€€ CBOMCTBA. IIOAIIPOCTPAHCTB. — L(a a..d )
12 Jluneiinas o6onouka u |12. Ioxmpoctpancrsa L1 vy
ee CBOMCTBa. L, =L(b,b,,b;)
HATSIHYTHI Ha CIIETYIOIIHE
a1 = (1,20
CUCTEMBI BEKTOPOB: :
az =111 as =(133).
b1 =(2,3-1) b2 =(12,2) bs =(LL-3)
HaiiTi 6a3nchl 1 mOAIpPOCTPAHCTB Ll , L2 ,
L +L,.
13. Haiitu 6a3uc nuHEHHOM 000JI0UYKH CUCTEMBI
BEKTOpOB: 1 = (1;0;0;_1), €2 = (2'1’1’0) ,
e3 =(L1L1) es=(12;3,4)
es = (0;1,2;3)
2.5. EBKIII0BEI 13 EBKIMIOBBI 14. Bexropsi €;,€,,€5 oGpasyioT
HPOCTPAHCTBA. HPOCTPAHCTBA. ‘ g
14 CaoiicTBa HOPMBI OpTOTrOHaNBHBIHN 6a3uc. HaliTi ckamspHoe

BCKTOpA. VYroxa MCIKOY

MPOU3BENICHIE BEKTOPOB
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BCKTOpaMHu.

15.

16.

X =2e —3e, +4e; u

Yy =¢ t+e —563 U ¥X JUTMHBIL, €CIIH
e =1 le,| =2 |es|=2.

s kakux BeKTOpoB HepaBeHcTBO Koru-
BynskoBckoro mpeBpamaercs B paBeHCTBO?
B eBximmmoBom apupMeTHaeckomMm

4 o
npoctpaHctBe R™ HaiiTu yron mexmy

sexropamn @ = (2LL0) u 6 = (1,2;3;4)

2.6.
OpTOoHOpMUpPOBaHHAS
cucTeMa BEeKTOPOB.
OpToronaibHoe
JIOTIOJTHEHUE

15

16

17

OpTOroHAIBHBIE U
OPTOHOPMHPOBAaHHBIE
0asuchl.
OpToronanbHoe
JTOTIOTHEHNE.
IIpouecc
OpPTOTOHATIU3AIUI
I'pama-IlImunra.

17.

4
B eBkimmoBoM mpoctpanctee R
MOJNPOCTPAHCTBO V 331aHO CUCTEMON
YpaBHEHUH .

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

Haiitu mo ogHOMY OpTOTOHANEHOMY 0a3ucy B
POCTpaHCTBax V, ero OpTOroHaJIbHOM

4
nononHennu Wu R™.

3. JIuneiinnie
OnepaTopsl

3.1. Jlunetinsie 18 Jluneitnpie 18. Smnsercs au onepatop A(X)=
OIepaTophl U UX OIepaTopshl. . .
paTop paTop (X, = X,532%, + X33 X, — 2X,)
CBOMCTBA. Omnpenenenne, .
NPHMEpHL. J'I_I:IHeI/IHLIM, €CITH BEKTOP
19 Sfnpo, oOpa3s, nedexr, X = (Xl; X, X3) 2
paHr JUHEHHOTO 19, et s A
oTepaTopa. . JIuneiHplid oniepatop 3a/iaH MaTpuled A=
1 1 3
0 4 1| Bmuekoropom Gasuce. Haiitu
-1 2 3
0azuc sypa u e eKT TMHEHHOTO orneparopa.
3.2. Matputst 20 Marpwuria THHEHHOTO 20. Haiitu (B TOM ke 0a3uce) KOOPIUHATHI
omeparopa B pa3HbBIX omeparopa. BekTOpa y=A(X), ecia omniepaTop 3aaaH
Gazucax. 21 Marpuibl JMHEHHOTO 1 1 3
Onpenenurens orepaTopa B pa3HbIX .
oreparopa B pa3HbIX Oas3ucax. varpuneit A=| 0 4 1]u
Oasmucax. -1 2 3
X =2e +e,—e;.
21. Marpuiia TMHEWHOTO orepaTopa B 0azuce
1 1 3
(e,,e,,e;) umeer Bun A=| 0 4 1],
-1 2 3

Haiitu matpuiy aToro oneparopa B 6a3uce

(¢;,¢5,¢3) ,ecn ¢, = 2e, + e, —e;,
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c,=e +3e,+e, C;=e —2e,+3e,.

3.3. [IpeobpazoBanue | 22 IlpeoOpasoBaHue 22. 3apgano nuHeitHOE peoOpa3oBaHue A,
MaTpPUIIbI TUHCHHOTO MAaTpUIIBl TUHEHHOT'O nepesopsiee BekTop * B Bektop ¥ u
omeparopa. oneparopa. nuHeHHOE MpeodpazoBanne B, mepeBosiiee
BEKTOP Y B BekTop Z . Haiit MaTpury
JWHEHHOTO MpeoOpa3oBaHusl, IEPEBOISIIETO
BEKTOp * B BEKTOp Z .
Vo =2x - x, +5x, zy =y, +4y, +3y;
Vo =X +4x, - xy Z, =5V =V, = Vs
yy =3x,=5x, +2x; |zy =3y, +6y,+7y,
x—5>z
3.4. CoOCTBeHHBIC 22 CooOcreennble 3gavenyst | 23. Haiitu coOCTBEeHHbBIC 3HAUYCHUS U
BEKTOPHI U 1 COOCTBEHHBIE BEKTOPBI COOCTBEHHBIE BEKTOPBI JTMHEHHOTO
COOCTBEHHBIE JIMHEHHOTO OrepaTopa. oreparopa, 3aJJaHHOTO MaTPHIICH |
3HAUEHHS JIMHEHHOTO 23 Brrucenne 1 1 3
oreparopa. COOCTBEHHBIX 3HAUCHUI 1 3 1) A1 5 1
1 COOCTBEHHBIX BEKTOPOB ) 2 2] )
JIMHENHOTO OriepaTopa. 311
24. llycTs IMHEHHBIN ONepaTop, NeHCTBYIOMNN B
N-MEPHOM MPOCTPAHCTBE, UMEET B
HEKOTOpOM Gasuce matpuny A . Ilycts
Ay Ay,...h, — COOCTBEHHBIE 3HAYEHUS ITOTO
oneparopa. Haiiti coOCTBEeHHBIC 3HAUYCHHUS U
COOCTBEHHBIE BEKTOPBI JIMHEHHOTO
oreparopa, MaTpHIlei KOTOPOTO B TOM K€
Oasmuce sBisercs A".
3.5.IlpuBenenue 23 Tlpusenenvie Matpuibi K | 25. IlpuBecTu K AnaroHaIbHOMY BHJLy MAaTpPUILy
MaTPHIIBI THHEHHOTO JIMaroHATEHOMY BHILY. 5 4
omeparopa K 24 TlpuBeneHue A= 2 3
JIMaroHaJIbHOMY BHJLY CUMMETPHYECKON
MATPHLIBI K 26. TlpuBecTH K JUArOHALHOMY BHJLY MaTPUILY
JIMArOHATHEHOMY BHITY. 1 1 3
A=l1 5 1
31 1
4. KBagpaTu4Hble
¢opmsI
4.1. KBagpaTuvHble 25 Onpenenenre 27. llpuBecTu KBagpaTH4Hyo GopMmy K
¢dopmel. [TpuBeneHue KBAJIpaTHIHOH (DOPMBIL. KaHOHHYECKOMY BHUY.
KBagpaTHuHOH popMmbl | 26 TlpeobpasoBaHue — x?
o eekon peoop L( Xy, X5, X3 ) =X 42X X, 42Xy Xg
y KBaJIPaTHYHBIX (POpM.
BH]Y. 27 KsanparuuHbie (hopMbl
KAHOHVECKOTO BHIA. 28. TlpusecTn KBaapaTuIHyIO GopMy K

KaHOHUYCCKOMY BUAY MCTOJOM J'IarpaHﬁ(a
(X0 %00 X ) = 2X7 42X + X5 +2X,X, +2X,Xs,

1 4
004, %,%) =27 + 2~ 42+ 2,242
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4.2. Kpurepuii

28 3HaKOOIPEIEIICHHOCTh

29. I/ICCJ'IC,E[OBaTL Ha 3HAKOOMPCACICHHOCTD

CunbBecTpa KBAJIPaTHIHBIX (HOPM. KBaJIpaTHIHYIO (hopmy:
29 Kprrepuit Crmbsectpa. | a) L(X;,X, ,Xg ) = X2 + 4X3 +3XZ + 2X,X, ;
6) L(X;, X, Xg) ==X — 2XZ — 2XZ —X,X, + 2X,Xs
B) L(X,, Xy, X5) = 3X7 + 3XZ +4X, X, — 2X, X5 -
IIpomexyTouHas

aTTCCTalls - OK3AMEH

CocraBurens (1):

KaHj. nej. Hayk ['puauuna B.b.

(Pamunua, unuyuanol u 0ondcHocms npenooasamens (ei))
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