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1 eab AUCUUIIAHBI.

B pPE3YyJIbTaTeC OCBOCHUA JAHHOM JUCHUILIUHEI y

oOyJaromierocss JOJKHA OBIThH

chopMHpOBaHa KOMIIETEHIMSI OCHOBHOWM MpodeccHoHaNbHOW 00pa30oBaTeNbHON MPOrpaMMbl

OakamaBpuarta (ganee - OIIOII):

OIlK-1

ConeprxaHre KOMIIETCHIMH KaK IUIAHUPYEMbIX Pe3yJbTaTOB OOYUYEHHS MO JUCLUIUINHE

cM. Ta0ymmne 1 u 2.

1.1 ®opmupyemble KOMIETEHITUH
Tabmuma 1 - ®opmupyemMble TUCIUIUIMHON KOMITETCHIIUH

HaumenoBaHue Buga
KOMIIETEHIINHU (YHUBEPCATbHAS,
obwenpogeccuonanvras,
npogheccuonanvuas)

HanmenoBanmne
KaTeropu (TPYIIIbI)
KOMITETCHIITUM

Ko u HasBaHWe KOMIIETEHIINT

Ob6menpodeccuoHanbHas

TeopeTuyeckue u
IMPAKTHICCKHUE OCHOBBI
npohecCHOHANBHOMN
JeSITeTFHOCTH

OIIK-1. CocobeH npUMeHSTh
(dbyHIaMeHTalIbHbIE 3HAHUS, TOJIyYCHHBIC B
o0jacTu MaTeMaTHYECKUX U (WJIH)
€CTECTBCHHBIX HayK, M UCIIOJIb30BaTh UX B
po(hecCHOHATLHOM e TEIBHOCTH

1.2 UHauKaTOpPhI J0CTHKEHUS KOMIETEHIH
Tabnuna 2 — MHAUKATOPBI JOCTHXKEHHSI KOMIETEHIIUH, (hOpMUpyeMble TUCIUTUTMHON

KOII 1 Ha3BaHHUEC KOMIICTCHIIMH

WNHIuKaTops! JOCTHKEHUS
kommerennuu mo OITOIT

JIMCHUIUIMHBI ¥ TPAKTHKH,
dhopmupyronue komnerennuo OIOI

OIIK-1. Cnocoben
NPUMEHSTh
(byHIaMeHTaIbHbIE 3HAHUS,
MOJIyYEHHBIE B 00J1aCTH
MaTeMaTHYeCKHUX U (MJIIH)
€CTECTBEHHBIX HayK, U
UCTIOJIB30BAaTh UX B
npoeCCHOHATBLHON
JeSITeTbHOCTH

1.1 cTporo noka3biBaeT
MaTeMaTHYeCKue
YTBEPKIICHHSI, OCHOBBIBASICh
Ha aKkTax v KOHIETIIHIX
Teopuil B 00JIacTu
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK, BBIJCIISS
TJIABHBIE CMBICIIOBBIE
acIIeKThI B JIOKA3aTeIbCTBAX;

1.2 Pemaet npakTu4eckue
3a/la4il Ha OCHOBE
(dbyHIaMeHTaTbHBIX 3HAHHI B
o0jacTu MaTeMaTHYECKHUX U
€CTECTBEHHBIX HAyK

1.3 Pemaer
npodeccuoHaNbHbIC 3a/1a4H B
HCCIIEA0BATEIBCKOM 1
MPUKIAAHON AESTETbHOCTH,
HCTOJIb3YSl OCHOBBI
COBPEMEHHBIX
MaTeMaTHYECKUX TEOPHIl

b1.0.10 Maremarnueckuii aHanus
b1.0.11 AnreGpa u reomerpus
b1.0.14 Teopus BeposTHOCTEN U
MaTeMaTH4ecKasi CTAaTUCTHKA
b1.0.17 Teopus urp u
HCCIIE0BaHUE Olepalui

b1.0.20 ®usuka

b1.0.21 Iuddepenunansusie
ypaBHEHUS

Bb2.0.01(Y) YueOHas nmpakTuka.
Texnonornueckas (MpOEKTHO-
TEXHOJIOTMUECKasl) MPAKTHKA
b3.01(/]) IlonroroBka k mporemype
3aIUTHI U 3alUTa BBITYCKHOMN
KBaJIN(UKAIIMOHHOM pabOThI
OT/I.01 BeipaBHUBarOmMIA Kypc
MaTEeMaTHKHU

OT/I.03 BeipaBHUBaOMINIA KypC

MH(OPMATUKH




1.3 3nanusi, yMeHnusi, HaBbIKH (3YB) nmo aucuuniiuxe
Tabnuua 3 — 3HaHus, yMeHUs, HABBIKU, GOPMUPYEMbIE AUCIUTLITUHON

Kon 1 HasBanue
KOMIIETEHIINN

NuaukaTopsl JOCTUKEHUSA
KOMIIETEHIINH, 3aKpETIICHHbIE
3a JTUCIUAILINHON

3nanus1, ymeHus, HaBbIKH (3YB),
bopMupyemble TUCIUTUTNHOMN

OIIK-1. Cniocoben
MIPUMCHSITh
¢byH1aMeHTalbHbIE
3HaHUS, MTOJyYCHHBIC B
obnacTu
MaTeMaTHYeCKHUX U (MJIIH)
€CTECTBEHHBIX HayK, U
UCIIOJIb30BaTh UX B
npodecCHoHaATBLHOM
JeSITETTHHOCTH

1.1 cTporo noka3biBaeT
MaTeMaTHIECKHe
YTBEPIKIICHHSI, OCHOBBIBASICh
Ha (aKTax v KOHIICTIIUSIX
TeopHil B 00IaCTH
MaTeMaTUYECKUX U
€CTECTBEHHBIX HaYK,
BBIJICIISAS TJIABHBIC
CMBICJIOBBIC aCTIEKTHI B
JI0Ka3aTeNbCTBAX;

1.2 Pemaer npakTuueckue
3a71a4M HA OCHOBE
(byHIaMEHTAIBHBIX 3HAHHIMA
B 00J1aCTH MaTEMaTHUYCCKUX
Y €CTECTBEHHBIX HAYK

1.3 Pemaer
npodecCuOHAIbHBIC 3a/1a41
B HCCJIEIOBATENIbCKON 1
MIPUKIIATHON IeATENbHOCTH,
UCIIOJIb3Ysl OCHOBBI
COBPEMEHHBIX
MaTeMaTHYECKUX TEOPUI

3HaTth:

— OCHOBHBIE (DaKThI, KOHIICTILIUU U
MIPUHIIMITEI aNITeOpBl U TEOMETPHUH.
Ymers:

— TPaMOTHO MOJb30BATHCS SI3LIKOM
anreOpbl U TEOMETPHH;

— CTpOTO JI0Ka3bIBaTh
MaTeMaTHYeCKHE YTBEPKACHUS B
obacTu anredpsl ¥ reOMETpPUH,
BBIJICTISIS TJIABHBIC CMBICIIOBBIC ACTIEKTHI
B JIOKa3aTeJIbCTBAX;

— MPUMEHSTH 3HAHUS AIreOphl U
TEOMETPHH ISl PEIICHUS TPAKTHUIECKUX
3a1ad.

Baagern:

CIOCOOHOCTBIO PelaTh
npogecCuoHaIbHBIC 3a/1a41 B
HCCIIEIOBATEILCKOM M MPUKIIATHON
JeSITeNIbHOCTH, UCTIOJIb3YSI OCHOBBI
anreOpbl U TEOMETPHH.

2 O0bEéM U TPYAOEMKOCTH TMCHMIJIMHBI 10 BUIAM Y4eOHbIX 3aHATHIA.

DopMbI MPOMEKYTOYHOH aTTECTALMM.
Tabnuna 4 — O0beM U TPYJOEMKOCTh AUCIUILINHBI IO BUJIaM YUEOHBIX 3aHITHIA

OO0miast TpyTI0EMKOCTh W BUJIbI yUeOHOM pabOThI MO TUCIUILINHE, Oonem ngOB o Qopmam
MIPOBOJIMMBIE B Pa3HbIX (popMax 090 0 ygglgl(s)[ 300
1 O6mas TpyI0eMKOCTh TUCITUTLTAHBI 360
2 KonrakTHast paboTta oOydarommxcs ¢ npermnojaaBareieM (Mo BHAM 136
y4eOHBIX 3aHITHUH) (BCETO)
AynuropHas paboTta (Bcero): 136
B TOM YHCJIE:
JIEKIIUU 64
MPAKTHYECKUE 3aHATHSI, CCMUHAPBI 72
MPaKTUKYMBI
nmabopaTopHbIE PaOOTHI
B UHTEPAKTUBHOM (hopme
B DJICKTPOHHOU (opme




BreaynuropHas pabota (Bcero):

B TOM 4YHCJE, WHIWBHIyalbHas paboTa 0Oydaronmxcs ¢
MperoiaBaTeieM

MMOATOTOBKA KypCOBOH pabOTHI/KOHTAKTHAsI paboTa

TpynimnoBas, UHAUBUAYAJIbHAA KOHCYJIbTalMd W HWHBIC BUIbI
y‘le6HOI71 ACATCIIBHOCTH, MPEAYyCMATPUBAIOIINEC T'PYIIIIOBYIO

WIA  WHIANBUAYyAIbHYIO  pabory  oOydJarommxcs ¢

TPEroaBaTesieM)

TBOpUeckas pabora (3cce)

3 CamocrosTenpHas pabota o0y4aronuxcs (BCero)

152

4 TIpomexyTouHast aTTecTalnusl 00y4aroIerocs

1 cemectp-
9K3aMeH
(36 1.)

2 cemecTp-
9K3aMeH
(36 1.)

3. Y4eOHO-TeMATHYECKHUI IJIAH U COIePKaHMe JUCHUILINHBI.

3.1 YueOHO-TeMaTH4YeCKUM IJIaH
Tabmuua 5 - Yue6HO-TeMaTHUeCKuH M1aH 04HOM (OpMBI 00yUSHHS

Ob6mas TpymnoeMkocTh 3aHaTHI (Yac.) Dopmbl
=) TPy I0EM| TEKYIIEro
= Pa3I[eJIBI 1 TEMbI OUCHUIIIINHBI pyaA 020 320 KOHTPOJIA U
= KOCTb |  AynuTtopH AynuropH
) 0 3aHATHAM YAHTOPH. YAHUTODH. [[POMEIKYTOUHO
=L (sceeo 3aHATHA CPC | 3amarua | CPC | it arrecTanyu
S5 uac.) | pexu. | mpaxr. JIEKIL. | TPaKT YCIICBaCMOCTH
Cemectp 1
1. MaTpuuHas ajredpa 28 8 6 14
1 1.1 Matpuiibl, oriepariy Hal 8 2 2 4
MaTpUIaAMU
2 1.2.0npepenurenu, UX CBOKCTBA. 8 2 2 4
NunuBuaya
MuHopHI U anredpandeckue
JTBHOE
JloTIoJTHEeHUs.  PasnoxeHue
3a/laHue
OTIPEAECTIUTENS TI0 dIIEMEHTaM psifia
3 1.3. O6patHast MaTpuna. Panr 12 4 2 6
MaTPUIIBI
2. CucreMbl JJUHEHHBIX YPABHEHUIA 34 8 10 | 16
4 2.1. Pemmenne cucteM n TUHEHHBIX 8 2 2 4
anreOpanvecKkux ypaBHEHUH C n
HeU3BECTHBIMU MeTo0M Kpamepa.
5 2. 2. Pemienne cucTeM JIMHEHHBIX 8 2 2 4
N KoHntpospHa
anredpandeckux ypaBHEHUN U
N s pabota
MaTPUYHBIX YPABHECHHUH C TOMOIIIBIO Keii
N eiic-
00paTHO# MaTpHIIBL.
3a/laHue
6 2.3. Teopema Kponekepa-Kanemmm. 8 2 2 4
7 2.4. Pemenne cucTteM m JTMHEHHBIX 10 2 4 4
anreOpanvecKux ypaBHEHUH C n
HEM3BECTHBIMHU MeTo oM [ aycca.
3. BekTopHas aareépa 20 4 4 12
(reomMeTpuUYecKHE BEKTOPbI)
8 3.1. BeKTOpHI Ha TUTOCKOCTH U B 6 1 1 4 KonTtponsHa
IpocTpaHCcTBe. JInHelHbIe onepanuu s pabota




OO6mast TpymoemMkocTs 3aHATHI (Yac.) ®opMbI
E Pa3nenbl 1 TEMBl JUCHUIUINHBI TPyA0EM OO 300 KE?T}%;OH
= 10 SAHATHSM KOCTb | AynuTOpH. AynuTopH. MpPOME3KYTOHO
T (6cezo 3aHATHUSA CPC 3aHATHSA CPC | &1 arrectauuu
S = 4ac.) | ek, [ mpakr. JIEKLI. | IPaKT yCIeBacMOCTH
HaJl BEKTOpPaMHU.
9 3.2. CkansapHoe pou3BeICHUE 6 1 1 4
BEKTOPOB, €0 OCHOBHBIE CBOICTBA,
KOOPJIMHATHOE BBIPAYKCHUE.
10 | 3. 3. BekTopHOE U CMEIIaHHOE 8 2 2 4
NPOU3BENICHUE BEKTOPOB, UX OCHOBHBIE
CBONCTBA, IPUJIOKEHUS
4. AHaTUTHYeCcKas reoOMeTpHUs HA 30 8 8 14
IJIOCKOCTH
11 | 4.1. Cuctema KOOpAMHAT Ha 6 2 2 2
w10ckocTH. OCHOBHBIE 334a4H.
12 | 4.2. [Ipsimas Ha mwiockocTU. CriocoObl 8 2 2 4 Hunusunya
3a7laHusl. HIbHO®
3aJjaHne
13 | 4.3.Yr0on MexX Iy IByMS TIPSIMBIMH. 8 2 2 4
PaccrostHre OT TOYKH 10 TIPSIMOW.
14 | 4.4. Jluauu BTOpOrO NOpsAKA. 8 2 2 4
5. AHaTuTHYeCcKas reoMeTpHus B 32 8 16 8
NPOCTPaHCTBE
15 | 5.1. IInockocth. Paznuunble 8 2 4 2
YpaBHEHUS IJIOCKOCTH. YTOII MEXKAY Komrpobia
IUIOCKOCTSAMH. Y CIIOBHE
st paboTa
napajuieIbHOCTH U
NEePIECHIUKYISIPHOCTH JBYX
IUIOCKOCTEH.
16 | 5.2. [Ipsimast B mpOCTPaHCTBE. 8 2 4 2
CriocoOsl 3ananus. YcioBue
napaIeIbHOCTH U
NEePHEHIUKYISIPHOCTH IPSMBIX.
17 | 5.3.B3auMHOE pactojoXeHHe MPSIMOi 8 2 4 2
Y TJIOCKOCTH B IIPOCTPAHCTBE.
18 | 5.4. [ToBepXHOCTH BTOPOTO MOPSAIKA 8 2 4 2
[IpomexyTouHast aTTecTaIus - 36 9K3aAMEH
9K3AMEH
HUTOI'O no 1 cemectpy 180 36 44 | 64
Cemecrp 2
1. KomMniekcHbIe YHCIa 22 4 4 14
1 1.1. Ompenenenne KOMIIEKCHOTO 11 2 2 7
yrcia. KoMIuiekcHast miocKoCTb.
dopma 3anrcu KOMIUICKCHBIX YHCell. Konrpoxea
2 1.2. Onepanuu Hall KOMILIEKCHBIMA 11 2 2 7 A pabora
YHCIIaMHU.
2. JInHeliHbIe IPOCTPAHCTBA 68 14 14 | 40
3 | 2.1. JIuHeiiHbIe BEKTOPHBIC 10 2 2 6 Konrtponbha
npocTtpaHcTBa. Jluneinas s pabota
3aBUCHMOCTb BEKTOPOB. Komnoksuy
4 | 2.2. PazmepHOCTb 1 0a3UC BEKTOPHOTO 10 2 2 6 M




OO6mast TpymoemMkocTs 3aHATHI (Yac.) ®opMbI
= Paznensl 1 TEMBI TUCIUTIIIMHBI TPyA0EM 020 300 K%?Ty Hé;;()n
% 110 3aHATUSIM o7 | AyamTop. AYHTODH. HPOM@?WTO‘IHO
T (6cezo 3aHATHUSA CPC 3aHATHSA CPC | &1 arrectauuu
S = 4ac.) | ek, [ mpakr. JIEKLI. | IPaKT yCneBacMocTn
MPOCTPAHCTBA.
5 | 2.3. [lepexon k HOBOMY Oa3ucy. 10 2 2 6
6 | 2.4. Jlunetinpie MOAIPOCTPAHCTBA. 19 4 4 11
CyMMa 1 iepeceueHue JIMHSWHBIX
MOAIPOCTPAHCTB.
7 | 2.5. EBKIHIOBEI MPOCTPAHCTBA. 10 2 2 6
8 | 2.6. OpToHOpPMHUPOBaHHAS CHCTEMA 9 2 2 5
BeKTOpOB. OpTOroHaIbHOE
JIOTIOJTHEHUE
3. JIuHeiinblie onepaTopbI 32 6 6 20
9 | 3.1. JIuneiinble onepaTopsl U UX 6 1 1 4
CBOMCTBA.
10 | 3.2. Marpuusl onepaTopa B pa3HbIX 6 1 1 4
0aszucax. Ompenenuress oneparopa B
pasHbIX 0a3zucax. Kontponsna
11 | 3.3. [IpeoOpa3oBaHre MaTPHUIIBI 6 1 1 4 s pabota
JIMHEWHOT 0 oreparopa.
12 | 3.4. CoOcTBEHHBIC BEKTOPHI U 6 1 1 4
cOOCTBEHHbIC 3HAUCHUSI TMHEHHOTO
oreparopa.
13 | 3.5.[lpuBeneHue MaTPHIIBI IHHEHHOTO 8 2 2 4
orepaTopa K AUaroHajJbHOMY BUILY
4. KBagpaTuunsie ¢popMsbl 22 4 4 14
14 | 4.1. Kagpatuunsie pOpMEI. 12 2 2 8
[IpuBenenue kBagpaTUUHON QOPMBI K Konrponbha
KaHOHUYECKOMY BHIY. s paboTa
15 | 4.2. Kpurepwmii CubpBecTpa 10 2 2 6
16 | [IpomexyTo4Hast aTTeCTALHS - 36 9K3aMeH
IK3aAMEH
HUTOI'O 1o 2 cemectpy 180 28 28 | 88
| Beero: | 360 | 64 | 72 |152

3.2. Coaep:xaHue 3aHATHH 110 BUJaM y4eOHOM padoThI

Tabnuna 6 — ConeprkaHue TUCIUTUTMHBI

Ne HaumenoBanue paznena,
ConeprxaHue 3aHITHS
n/m TEMBI JUCIUATITHHBI
Cemectp 1
Cooeporcanue 1eKYyUoOHHO20 Kypca

1 Martpuunas aareopa
1.1 | Marpunpl, omnepaunn Haj | [lorsatue marpunpl. Buael marpun. Omnepanuu Haja MaTpHULAMHU.

MaTpUuLaMHU CaoiictBa omeparuii. TpancmonupoBanne wmaTpuil. CBoiicTBa

TPAHCIIOHUPOBAHHBIX MATPHII.

1.2 | Onpenenurenmy, ux | OnmpenenuTeny, WX CBoWcTBa. MwuUHOpPH U anreOpamdecKue

CBOMCTBA. nonoyiHeHus. Beruucnenue onpeaenurens. Teopema Jlamnaca.
1.3 | Obparnas wmarpuma. Panr | OO6patHas warpuma. Teopema o cyliecTBOBaHMH — OOpaTHOM

7




HaumenoBanue pas3nacia,

CopaeprxaHue 3aHITHS

/o TEMBI JUCHIUTIITHHBI

MaTpPHULBI MaTpunbl. CBOHCTBa  OOpaTHBIX  MaTpHll.  JJEeMEHTapHbIC
npeoOpa3oBaHus HaX MaTpunamu. Panr wmatpunbl. JluHeiHbIC
KOMOWHAIIMYU CTPOK ¥ CTONOIOB. TeopeMa 0 paHre MaTpHIIBL.
2 CucremMsl JIMHEeHHBIX
YPaBHeHUIA
2.1 | Metox Kpamepa. JluHeliHple ypaBHEHHMS M CHCTEMbl JHHEWHBIX ajre0panvecKux
ypaBHeHuil.  Pemmenue cucteM n JIMHEHHBIX anreOpanvecKux
YPaBHEHM ¢ N HEU3BECTHBIMU 1O NpaBuity Kpamepa.

2.2 | Merton oOpaTtHO#l MaTpullpl. | Pemenne cucteM JHHEHHBIX —anreOpanvyeckux ypaBHEHUH WU
MaTPUYHBIX ypaBHEHHUII ¢ TOMOLIbIO 0OPaTHOH MaTPUIIBI.

2.3 | Teopema Kponekepa- COBMECTHOCTh CHCTEM JIMHEHHBIX anreOpandecKuxX YpaBHEHUH.

Kanemnmu. OmpeneneHHbIE W HEONPEJCICHHBIE  CHUCTeMBL.  Teopema
Kponekepa-Kanemm
2.4 | Merton I'aycca. Pemenne cucteM m JIUHEHHBIX anreOpandecKUX ypaBHEHHH ¢ n
HEW3BECTHBIMU MeTOoAO0M [ aycca.
OnHoposiHble cucTeMbl. DyHJaMeHTalIbHAS CUCTEMA PELIEHUN.

3 BexkTopHan ajredopa
(reomeTpuyeckmne
BEKTOPBHI)

3.1 Bekrops! Ha IitockocTy U B | Bekropsl. JIuHeiHble onepauuu Hajx Bekropamu. lIpoexnms
npocTtpaHcTBe. JInHelHbIe BEKTOpa Ha OChb, MpPSIMYy0, BeKTOp. JleKapTOBBI KOOPAHWHATHI
oTieparyy HaJl BEKTOPaMHU. BEKTOPOB M TOYEK.

3.2 | CxansipHO€E MTPOU3BEICHHE CkanspHoe Mpou3BEJEHHE BEKTOPOB, €ro OCHOBHBIE CBOWCTBA,
BEKTOPOB. KOOPJMHATHOE BBIPAXKECHHE.

3.3 | BekropHoe u cMemanHoe BexTopHOe 1 cMmemaHHOE MPOW3Be/eHHEe BEKTOPOB, UX OCHOBHBIC
MIPOU3BE/ICHNE BEKTOPOB. CBOICTBa U reoMeTpuyeckuili cmbici. KoopauHaTtHoe BbIpaskeHHE

BEKTOPHOTO M CMEIIAHHOTO TPOU3BEICHUS.

4 AHaJuTHYeCKas
reoMeTpHs Ha MJIOCKOCTH

4.1 | Cucrema KOOpIMHAT Ha Cucrema KOopauHAT Ha MIOCKOCTH. OCHOBHBIE 3a/1a4H.
TJIOCKOCTH. Paccrosane Mexay Toukamu, JIelleHne OTpe3Ka B TaHHOM

OTHOILIEHUH.
4.2 | Ilpsimast Ha IIIOCKOCTH... [Ipsamas Ha mockoctu. CriocoObl 3agaHus
4.3 | Yron Mexay AByMms Yrox Mexmy IByMs PSMBIMHA. Y CIIOBHS TAPaJUIETFHOCTH H
npsMbIMu. PaccTosHue ot MEPNEeHANKYIAPHOCTH MPSMBIX. PacCTOsSHUE OT TOUKH 10 MPSIMOH.
TOYKH J10 TIPSIMOH.
4.4 | Jluaum BTOPOTO MOPSIAKA. KpuBbie BTOporo mopsijika: JuIirc, rurep0oiia, mapadosa
5 AHauTHYeCKAA
reoMeTpus B
NMpOCTPaHCTBE
5.1 | IlmockocTs. [TnockocTs. Paznuunble ypaBHEHUS MIIOCKOCTH. YTOI MEXIY
IUIOCKOCTSIMH. Y CIIOBHE MAapaJUIETFHOCTH | MEPICHANKYJIISIPHOCTH
JIBYX TIJIOCKOCTEH.

5.2 | IIpsiMas B mpocTpaHCTBE. IIpamass B  mpoctpanctBe. CrnocoObl  3amaHud.  YcCIIOBHE
MapauIeIbHOCTH U NEPIEHANKYIISIPHOCTH IPSAMBIX.

5.3 | B3amMHoe pacrionoxeHue B3anMHoe pacronoxeHue NpssMoi U INIOCKOCTH B IIPOCTPAHCTBE.

NPSAMOM U MJIOCKOCTH B
IIPOCTPAHCTBE.
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CopaeprxaHue 3aHITHS

5.4

[ToBepxHOCTH BTOPOTO
ropsiIKa

HOBCpXHOCTI/I BTOpPOT0 IMOpdAKa: 3JJUIUIICOUMBI, I‘I/IHep60HOI/IJILI,

apaboIONIBI, KOHYCHI, OWIMHIPAYECKHE  MOBEPXHOCTH,

IMOBCPXHOCTHU BpalllCHUA.

Cooepoicanue npaxmudeckux 3ausmuil

1 Martpuunas ajareopa

1.1 | Omeparuu Hag MaTpUTIAMHU Omneparu Hax MaTpuriaMu. TpaHCTIOHUPOBAHUE MATPHIL.

1.2 | Beiuucienue Brruncnenue ompenenuteneit metogom Cappyca. Brrumcienue
omnpenenuTenen omnpeaenuTeNel npy MoMoIu Teopemsl Jlamaca.

1.3 | Haxoxnaenue oOpatHbix | HaxoxxaeHrne oOpaTHBIX MaTpuIl. DieMEHTapHBIE MTPeoOpa3oBaHUs
Matpull. Beluncnenue panra | Hag Matpunamu. llpuBeneHune MaTtpuiubl K CTyHNEHYATOMY BHUIY.
MaTpHULbI Brluucnenue panra MaTpuupl.

2 Cucrembl JIMHEHHBIX
YPaBHEHUH

2.1 | Pemenne cucrteM MUHEHHBIX | JIMHEHWHbIE ypaBHEHHS W CHCTEMBl JHHEHHBIX anreOpanvaecKux
areOpanuecKux ypaBHEHU | ypaBHeHHWH. PelneHue cucTeM n JTUHEHHBIX anreOpandecKux
MetogoMm Kpamepa. ypaBHEHHH ¢ n HEM3BECTHHIMU 1O npaBuiy Kpamepa.

2.2 | Pemenue cuctem MUHEWHBIX | PemeHne cucrteM JHHEHHBIX —anreOpanvecKux ypaBHEHUH WU
areOpanuecKux ypaBHEHUH | MAaTPUYHBIX YPAaBHEHUH ¢ IOMOLIbIO 0OPaTHON MaTpPHULIBL.

METOJAOM METOJIOM
00paTHOM MaTPHIIBI.

2.3 | CoBMECTHOCTb CUCTEM OmnpeneneHre COBMECTHOCTH CHCTEM JIMHEHHBIX allreOpanydecKux
JITHEHHBIX anreOpandecknX | ypaBHEHUH IpH moMoinu TeopeMbl KpoHnekepa-Karmemm.
YpaBHEHHI

2.4 | Pemenue cucteM MUHEHHBIX | Pemienne cucteM m JMHEHHBIX anreOpanvecKux ypaBHEHMH ¢ n
anreOpanuecKuX ypaBHEHUH | HEM3BECTHBHIMU MeTO/IOM [ aycca.

MeronoM I'aycca. Pemenne opHopomHbix cucteM. @DyHIaMEHTalNbHAas CHCTEMA
peuieHui.

3 BexTopHasi anreopa
(reomeTpuyeckue
BEKTOPBHI)

3.1 | JIuneliHble onepanun Ha JIluneiinbie omnepauuu HajA BeKTopaMmu. HaxokJaeHue NpoeKIuu
BEKTOPAMHU. BEKTOpPA Ha OCh, IPSIMYI0, BEKTOP.

3.2 | [IpumeHeHune CKaIIPHOTO CkansipHO€ TNPOMU3BEICHUE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA,
MIPOM3BEICHIE BEKTOPOB I | KOOpAUHATHOE BhIpakeHwne. OCHOBHBIE 3a/1a4H.
peleHus 3aaay

3.3 | [Ipumenenue BekTOpHOTO M | BekTopHOE M CMemaHHOE MPOW3BENEHUE BEKTOPOB, UX OCHOBHBIC
CMEIIaHHOTO MTPOU3BECHHUS | CBOMCTBA M reoMeTpuyeckuil cMmbici. KoopauHaTHOoe BBIpaskeHHE
BEKTOPOB AJIs1 pELIEHUS BEKTOPHOT'O M CMEIIaHHOTO Mpou3BeeHsI. OCHOBHEBIE 3a/1a4M.
3az1ad.

4 AHajmuTH4YecKasi
reoMeTpHs Ha MJIOCKOCTH

4.1 | Ilepexon OT AEKapTOBOH K IIepexon oT AeKapTOBOM K MOJIIPHOM CUCTEME KOOPJIMHAT U
MOJIIPHOM cucTeMe o0paTHo. PaccTosiHre MeX Ty TOUKaMH, JeIeHUE OTpe3Ka B JAHHOM
KOOPJMHAT U 00paTHO. OTHOUICHUH.

4.2 | PazmugHbIe CITOCOOBI Paznmuunbie crmocoObI 3amaHus NMpsIMON Ha IUIOCKOCTH: YpaBHECHHE

3aJaHusA HpHMOﬁ Ha
IIJIOCKOCTH.

OpSAMON C YIJIOBBIM KO3 PHUIHMEHTOM, o0liee ypaBHECHHE MPSIMOM,
ypaBHEHUE NPSIMOH, MPOXOASLIEH Yepe3 OOHY W JABE 3aJaHHBIC
TOYKH, ypaBHEHHE MpPSIMOM B OTpe3Kax Ha OCAX, HOpPMaJbHOE




HaumenoBanue pas3nacia,
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/o TEMBI JUCHIUTIITHHBI
ypaBHEHUE NMPSIMOM, OJSPHOE YpaBHEHUE MPSIMOH.

4.3 | HaxoxnmeHue yria MexIy Haxoxnaenue yria Mexxay AByMsl IPSIMbIMH. Y CIIOBHSI
JIBYMSI TIPSIMBIMU. MapajuIeTbHOCTH U MEPIIEHANKYIIIPHOCTH MPSIMBIX
Haxoxnenue paccrosinust ot | HaxoxkaeHue paccTostHUS OT TOUKH 110 pssMo. Paccrosinue
TOYKH A0 NPSIMOM. MEXIY ABYMS NapajulebHBIMU IPSIMBIMU.

4.4 | JluHUM BTOPOTO MOPSKA. Kpussie BrOporo mopsjaka: 3JumIc, TrurnepOona, mapabdoa.
Pewenue 3anay. Pewenue 3anay.

5 AHaJUTHYECKAA
reoMeTpus B
NPOCTPAHCTBE

5.1 | Pasnuunble cIOCOOBI PasnmuunbIe criocoObl 3a1aHUs TUIOCKOCTHU: 00IIee ypaBHEHHE,
3a/laHuA IOCKOCTH. YpaBHEHUE IUIOCKOCTH, MPOXOASIIEH Yepe3 3aJaHHYI0 TOUKY

MIEPIEeHANKYJISIPHO 33JaHHOMY BEKTOPY, ypaBHEHHE IIIIOCKOCTH,
MPOXOAsIILel Yepe3 TP 3aJaHHbIe TOUKH, YPaBHEHUE TIIOCKOCTH B
OTpe3Kax Ha ocsix.. HaxoxaeHue yriia Mexay II0CKOCTAMH.
VYcnoBue napaniaenbHOCTH U IEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEH.

5.2 | Paznu4Hbie CriocoObI Paznmuunbie criocoOBl 3amaHusl MPSMOM B IPOCTPAHCTBE: OOIIHe
3a/laHus IPSIMOI B ypaBHEHU psAMO1A, BEKTOPHOE ypaBHEHHUE IpsIMOiA,
MIPOCTPAHCTBE. KaHOHHUYECKHE, MapaMETPUUECKUE ypaBHEHUs MPSIMOM, YpaBHEHUE

OpsAMOM, MPOXOAsIEl uepe3 JABE 3aJaHHbIE TOYKH. Y CIOBHE
NapayiebHOCTU U NEPIECHIUKYISIPHOCTH IPSIMBIX.

5.3 | B3zanmHoOe pacmonoxeHne B3aumHoe pacnosioxkeHue MPsSMONW U MIIOCKOCTU B MPOCTPAHCTBE.
MIPSIMOM | IJIOCKOCTH B VYcnoBue mnapayuIeNbHOCTH M HEPHEHAMKYISIPHOCTH TPSMOU U
MIPOCTPAHCTBE. IockocTH. HaxoXnaeHue TOUYKM TepecedeHHus TpsMOH ¢

IJIOCKOCTBIO.
5.4 | IloBepxHOCTH BTOPOTO [ToBepxHOCTH BTOPOrO MOpsAKA: 3JUIMICOUIBI, THUIEPOOTOUIBI,

nopsiaka. Pemenue 3amay.

Hapa6OJ'IOI/I,I[BI, KOHYCBHI, MUINHAPUYCCKUC IMOBCPXHOCTH,

MTOBEPXHOCTH BpalmieHus. Pemenue 3anad.

HpOMe)KYTOLIHa}I aTTeCTalMs - OK3AdMEH

Cemectp 2

Cooeporcanue n1eKyuonHo2o Kypca

1 KoMmiiexkcHble yucaa

1.1. | Onpenenenue kommiekcHoro | OnpeneneHre KOMIUIEKCHOTO uyucia. KoMIUleKcHas IUIOCKOCTb.
qHca. ®dopma 3anmcy KOMILIEKCHBIX YHCElL.

1.2. | Oneparuu Haj Omneparuu HaJl KOMITICKCHBIMU YHCTIAMHU.
KOMIUTIEKCHBIMH YHCIIaMH.

2 JInHeiiHbIE POCTPAHCTBA

2.1. | Jlunelinbie BekTOpHEIe | OnpenencHue THHEHHOTO (BEKTOPHOTO) MPOCTPAHCTRA.
MIPOCTPAHCTBA. Jluneiinas | [Ipocreiiiue cnencTBUA U aKCHOM JIMHEHHOTO MIPOCTPAHCTBA.
3aBHCHMOCTH BEKTOPOB JluHeliHas 3aBUCUMOCTH BEKTOPOB MPOCTPAHCTBA.

2.2. | Pa3mepHOCTB U 6a3uc PasmepHOCTh M 0a3zuc BEKTOpHOTO mpocTpaHcTBa. OmnpereneHue,
BEKTOPHOTO MPOCTPAHCTBA. npumepsl. Teopema o Oasuce.

2.3. | lepexox k HOBoMy Oaszucy. [epexon k HOBoMy Oa3ucy. Marpuua nepexona. Koopaunatst

BEKTOpa B HOBOM 0azmce.

2.4. | Jlunetinsie Jluneitasie moanpocTpancTBa. CyMMa 1 TiepeceucHre

MOJNPOCTPAHCTBA. noAnpocTpaHcTB. JInuHeliHas 0600uKa cucTeMbl BEKTOpoB. basuc n
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/o TEMBI JUCHIUTIITHHBI
Jluneiinas o0oJ04Ka U ee pa3MepHOCTh JTMHEHHOI 0060I0YKH.
CBOICTBA.
2.5. | EBKIHMIOBBI IPOCTPAHCTBA. EBxmmmoBo nmHEHHOE mpocTpancTBo. Omeparus CKaISIPHOTO
YMHOXEHHS U €r0 CBOUCTBA. JlJTHHA U yTOJI MEXTy BEKTOPaMHU.
2.6. | OproHOpPMHUpPOBAaHHAS OpTtoHOopMupOBaHHEIH Oazuc. [Iponecc oproronamuzanuu [ pama-
CHCTEMa BEKTOPOB. [ImuaTa. OpTOrOHATEHOE JOMOTHEHHE.
OpToronanbHOE AOMOJHEHHUE
3 JInHelHbIe onepaTopbl
3.1. | JIunetinsie oneparopbl ¥ X | OnpezencHue U IPUMEPHI IMHEHHBIX oepaTopoB. Sapo, o0pas3,
CBOICTBA. JIeQeKT, paHr JIMHEHHOTO ONepaTopa.
N3omop¢u3M THHEHHBIX POCTPAHCTB.
3.2. | Matpwuia TUHEHHOTO Matpuiisl oniepatopa B pa3HbeIx 0azucax. OnpeneauTelb oneparopa
oreparopa B Pa3HBIX 0a3ucax.
3.3. | [IpeobOpazoBaHue MaTPHIIBI [IpeobpazoBanme MaTPHULIBI TUHEHHOTO OIIEpaTOpa.
JIMHEWHOr0 oneparopa.
3.4. | CoOcTBeHHBIE BEKTOPHI U CoOcTBeHHBIE BEKTOPHl W COOCTBEHHBIE 3HAYCHHSA JIMHEHHOTO
CcOOCTBEHHBIE 3HAYCHUS omneparopa.
JIMHEWHOT0 oneparopa.
3.5. | /lnaroHanbHBIH BUI [IpuBeneHue MaTpullbl JIMHEHHOTO omepaTopa K JUaroHajJbHOMY
MaTpPUIIBl JHTHEHHOTO BHIY.
oreparopa
4 KBagpaTtuunsie ¢popmebl
4.1. | KBagparununsie GOpMBL. Onpenenenne kBagparndHoi Qopmel. Ksamparuunsie (popmbl
KaHOHMYECKOTO BH/1a. 3aKOH MHEPIIMH.
4.2. | Kpurepuit CunbBectpa Kpurepunit CunsBectpa

Cooeporcanue npaxmuieckux 3aHAmu

1 KommuiekcHble yncia

1.1. | dopwma 3anucu Pasnuunble (opMBI 3ammcu KOMIUTEKCHBIX umcen. llepexom ot
KOMIUIEKCHBIX YHCEIL. OJTHOH (hOPMEI 3aITUCH K JPYTOMH.

1.2. | Onepauuu Haj Onepauny Hajg KOMIUIEKCHBIMH 4YHCIaMHd B pPas3HbIX Qopmax
KOMIUTIEKCHBIMH YHCIIaMH. 3aIHCH.

2 JInHeiiHbIe MPOCTPAHCTBA

2.1. | Jluneiinble BEeKTOpHbIE | OmnpenesneHue TUHENHOTO MpocTpaHcTBa. JIMHEHas 3aBHCHMOCTD
mpocTpaHcTBa.  JIWHeiHas | BEKTOpOB
3aBHCHMOCTH BEKTOPOB

2.2. | Haxoxnaenue pasmepHoctu | Haxoxkaenue pazmepHOCTH M 0a3uca BEKTOPHOT'O MPOCTPAHCTBA
1 6a3rca BEKTOPHOTO
MIPOCTPaHCTBA

2.3. | llepexox ot ognoro 6as3uca k | Ilepexon oT craporo 6asuca K HOBOMY W HaoOopoT. Haxoxxnenue
IpyTOMY. KOOpJMHAT BEKTOpa B CTAPOM M HOBOM 0a3mncax.

2.4. | HaxoxaeHue cyMMBI 1 Haxoxnenue cymMmBbl U iepecedeHust TNHEHHBIX MOITPOCTPAHCTB.
nepecedeHns TMHEWHBIX Haxoxnenue 60aszrca u pa3MepHOCTH JTMHEHHOW 000II0UKH
MTOATIPOCTPAHCTB.

Haxosxxnenue 6asuca u
Pa3MEpPHOCTH JIUHEHHOMN
000JIOYKH.
2.5. | EBknupoBwl mpoctpaHcTBa. | OmpeneneHne eBKIWAOBA JMHEHHOro mpocTpaHcTBa. Omepanus

Haxoxnenue HOpMEI 1 yTia

CKaJSIPHOTO yMHOXXEHHWs. HaxoaeHune HOPMBI W yIila MEXAy
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n/n TE€MBI JUCIMIIJIMHBI
MEXIY BEKTOPaMH. BEKTOpPaMH.

2.6. | IIpomecc oproronammzanmu | [Ipomecc oproronamm3amuu  ['pama-llImuara. OpToroHamsHOE
I'pama-IlImMunra JIOIIOJIHEHUE.

3 JInHeiiHbIe ONIEPATOPbI

3.1. | Haxoxnenue siapa, odpasa, Ornpenenenye THHEHHOTO oneparopa. Haxoxaenue siapa, oopasa,
nedexTa, panra JuHEHHOTO | medexTa, paHTa JUHEHHOTO omeparopa.
omeparopa.

3.2. | HaxoxxnmeHrne MaTpHITBI Haxoxmenue MaTpuIsl JIMHEHHOTO oIlepaTopa B pa3HBIX Oa3ncax.
JUHEHHOTO oreparopa B OmnpenenuTenpb orneparopa B pa3HbIX 0a3ucax.
pas3HbIX Oazucax

3.3. | IIpeoOpazoBanmie MATPHITHI [IpeoOpazoBaHre MaTPHITBI JIHHEHHOTO OTIEPaTOpa.

JIMHEWHOT0 oneparopa.

3.4. | HaxoxneHue cOOCTBEHHBIX | XapaKTePUCTHYECKUH  MHOTOWIEH H  XapaKTePUCTHUYECKOE
BEKTOPOB M COOCTBEHHBIX ypaBHeHHE. HaxoxaeHre cOOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
3HAYEHUN JTUHEWHOIO 3HAYEHUH JJMHEWHOTO OIepaTopa.
oreparopa.

3.5. | [IpuBenenne MaTpuIbl IIpuBeneHue Matpuibl JUHEHHOrO oneparopa K IHarOHAIBHOMY
JIMHEHHOTO ollepaTopa K BULY
IUaroOHaIEHOMY BHUTY

4 Kpaaparuunbie popmbl

4.1. | IlpuBenenue xkBaapatuunoii | [IpuBeneHne KBaapaTHYHOH QOPMBI K KaHOHHYECKOMY BHIY
(hOpMBI K KAHOHIYIECKOMY metoqoMm Jlarpanxa.

BHULY.
4.2. | Kputepnii CunbBectpa 3HaKOONPEACICHHOCT,  KBAJAPATUYHBIX  (OPM. Kpurepuit
CunbBectpa.
[IpomesxyToUuHast aTTECTALUS - HK3AMEH
4 Tlopsiiok oOleHMBAHUSI YycleBaeMOCTH M CHOPMHUPOBAHHOCTH

KOMIIETCHUMH 00yYal0Ierocs B TeKyleil U MpPOMesKyTOYHOM aTTeCTAllUM.
JI1st TIOJIOKUTENHHOM OIICHKH TI0 pe3yjbTaTaM OCBOCHHS JTUCHUILIMHBI 00ydaromeMyc
STHEOOXOIMMO BBHITIOJIHUTHh BCE YCTAHOBJICHHBIC BHABI y4eOHOW paboThl. OlleHKa pe3ysIhbTaToB

paboThI oOy4arorerocs B 6amiax (1o BUaIaM) MpuBeeHa B Tabnuiax 7-8.
Tabmuma 7 - Illkama W mMoka3aTelqd OIEHHWBAHHS PE3YJIbTATOB YUYEOHOW pPaOOTHI

oOydaromuxcs mo Bugam B OamtsHO-peiiTiuHroBoii cucteme (bPC) 1 cemectp

Vuebnas pabora |Cymma  |Buzsl u pe3yabTaThl OreHka B aTTecTaluu banst
(BuzBI) 0a;oB  |y4eOGHOI paboThI (Ikaja ¥ OKa3aTesn OLEHUBAHU) (17 nenens)
Texymas yaebnas |60 WnpuBnayansHoe 3a U3 ot 5 go 10 6amnos 10-20
pabota B cemecTpe 3amanue (2 3a7aHus) 5 6aioB (moporosoe 3HaYCHIE)
10 GamnoB (MakCUMaIbHOE 3HAYCHHUE)
KoHTponbHbIE paboThI 3a omny KP ot 510:10 6anmoB
(3ammra KOHTPOJILHOR 56a110B (IIOPOroBOE 3HAYCHUE) 15-30
paboThI) 10 6annoB (MakcUMaabHOE 3HAYEHUE)
(3 pabotsr)
Kelic-3ananue 56asu10B (IOpOroBOE 3HAYECHNUE) 5-10
10 GamnoB (MakCUMaIbHOE 3HAYCHUE)
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HToro no texyumeii padore B cemecTpe 30 - 60
IIpomexyrounas |40 Pemenue 3anaun 1. 5 6ans10B (IOpOoroBoe 3HaYeHHUE) 5-10
aTTecTanys 10 6ans10B (MakcUMalbHOE 3HAUCHHUE)
(3x3amMeH) Perienue 3amaun 2. 5 6ayutoB (MOPOroBOE 3HAYCHUE) 5-10
10 6an710B (MakcHMalIbHOE 3HAUEHUE)
Bompoc 6unera Nel 5 6a10B (IIOPOroBO€e 3HAYECHHUE) 5-10
10 6ansoB (MakCUMalIbHOE 3HAYCHUE)
Bonpoc 6mnera Ne2 5 6asu10B (TTOPOTOBOE 3HAYCHNE) 5-10
10 6as10B (MakcUMaIbHOE 3HAUCHHUE)
HToro nmo npoMe:KyTo4Hoii aTrecTauuu (IK3aMeHy) 20-406.
CyMMmapHasi OLeHKA 10 JUCUHUILIMHE: CymMma 06ayuIoB TeKyIIeH 1 MPOMEKyTOYHON aTTeCTaIlu! 50— 100 o.
Tabmuua 8 - Ilkama M mokaszaTenu OLIGHMBAHUS pE3yJlbTaTOB Y4eOHOW pabOThI
oOyuaromuxcs no Bugam B 0amibHo-peiiTuHroBoii cucreme (bPC) 2 cemectp
YueOnas padora |Cymma  |Buabl u pe3ynbraTsl OreHKa B aTTeCTaluu Bamnet
(BUBI) OamioB  |yueOHOI pabOTHI (ImIKaa ¥ moka3aTeld OIICHUBAHMS ) (17 Henenn)
Texymas yaeOnas |60 KonTponsHbie paboThI 3a omay KP ot 510:10 6anmoB
pabota B cemecTpe (3ammra KOHTPOJILHOMN 5 6amoB (moporosoe 3HaYCHIE) 20- 40
paboThI) 10 GamnoB (MakCUMaIbHOE 3HAYCHUE)
(4 pabotsr)
KomnoxBuym 106as10B (TIOpPOrOBOE 3HAYCHHUE) 10- 20
20 6ayutoB (MakCUMaIbHOE 3HAYCHUE)
HToro mo Texymeil padoTe B cemecTpe 30-60
IIpomexyTtounas |40 Perrenue 3amaun 1. 5 6asutoB (TOPOrOBOE 3HAYCHUE) 5-10
aTTecTalys 10 6ansoB (MakcHMaIbHOE 3HAUCHHUE)
(3x3aMeH) Perrenue 3amaun 2. 5 6ayut0B (TOPOrOBOE 3HAYCHUE) 5-10
10 6aaJ10B (MakCHUMaIbHOE 3HAYCHUE)
Bomnpoc 6mera Nel 5 6ass10B (TOPOrOBOE 3HAYCHHE) 5-10
10 6a/u10B (MAaKCUMAIBLHOE 3HAYCHHE)
Bompoc 6umiera Ne2 5 6ans10B (MOpOroBOE 3HAUEHUE) 5-10
10 6a/u10B (MAaKCUMAIBHOE 3HAYCHHE)
HToro no npomMe:kyToYHOI aTTecTanum (IK3aMeHy) 20-40 0.
CyMmMapHasi OlleHKA 10 JUCHHILIHHE: CyMMa 6ayutoB TeKyIIel 1 MPOMEKyTOYHON aTTecTann 50 —100 o.

B mpomMexxyTouHOlH aTTecTanuu OIleHKa BBICTaBIsETCS B BeaoMocTh B 100-0amnbHOIMA
IIKaje U B OyKBEeHHOM SKBUBasIeHTe (Tabuia 9)
Tabnuna 9 — Cootnecenue 100-0ampHOM 1TKaIbl 1 OYKBEHHOTO YKBUBAJICHTA OI[CHKH

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma nabpamnmvix - -
6annoe JMCIMIUIAHBI 1 Oyenka Byxeennwiii axeusanenm Byreennwii
KOMIIETEHIUI 9KE8UBATICHM
86 - 100 [IpoaBuHy THIH 5 OTJIMYHO
66 - 85 IToBBIIIEHHBIH 4 XOpOoIIOo 3auTeHo
51-65 [ToporossIit 3 YIOBJIETBOPUTENBHO
0-50 [lepsblit 2 HEYJIOBJIETBOPUTEIHHO He 3aureno

5 MarepuaJIbHO-TEXHHYECKOE, POrPAMMHOE M Yy4eOHO-MeTOoAn4YecKoe

odecrneyeHye TUCHUIINHEBI.

5.1 YueOHas Jqutepatypa
OcHoBHasi yueOHasi IuTeparypa

1. Pynpik, 5.M. Jluneiinas anre6pa [DieKTpoHHBIN pecypc]: yueOH. mocodue / b.M.
Pynpik — DnektpoH. TekctoBble AaH. — MockBa : UHOPA-M, 2013. — 318 c. — Pexxum gocryna:
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http://znanium.com/bookread2.php?book=363158

2. boprakosckuii, A.C. Jlunelinas anreOpa B mpuMepax U 3ajgadax [DIeKTpOHHBIH
pecypc]: yueon. mocodue / A.C. boprakosckuii, A.B. [lanteneeB — DIeKTPOH. TEKCTOBBIC IaH. —
MockBa : NHOPA-M, 2015. — 592 C. — Pexum JOCTYyTIa:

http://znanium.com/bookread2.php?book=494895
JonmosiHuTeIbHAS YUeOHAasl JIUTEpaTypa

1. IllepmneB, B.I'. OcHOBBI JIMHEWHOW anreOppl M AHATUTHYCCKOH TEOMETPUH
[DnexTpoHHBI pecypc]: yueOH. mocodue / B.I'. lllepmaeB — DJIEKTPOH. TEKCTOBBIC TaH. —
MockBa : MNHO®PA-M, 2014. - 168 c. - Pexum JIOCTYTIA:
http://znanium.com/bookread?2.php?book=318084

2. VaauBupayanbHbIE 3aJlaHUs 1O BBICIIEH MaTeMaTHKe: [DJIEKTPOHHBIM pecypc:
yuebH. mocobue. B 4 u. Y. | JlunHeiiHas u BekTopHas anreOpa. AHAINTHYECKAsh T€OMETPHSL.
Huddepennmanbaoe ucuncienne GyHKuuid ogHor nepemenHon / A.Il. PsaOymxko [u mp.]; mox
obur. pea. A.IL PaOymiko — 7-e u3f. - DIeKTPOH. TEKCTOBbIE AaH. — MuHck : Beimr. mik., 2013. —
304 c. — Pexxum poctyma: http://znanium.com/bookread2.php?book=508859

3.  boprakoBckuii, A.C. JluneiiHas aireOpa ¥ aHATUTHYECKasi TE€OMETPHSL.
[TpakTuxkym [DnekTpoHHBIN pecypc]: yueoH. mocodbue / A.C. boprakoBckuii, A.B. [lanteneer —
OneKTpoH. TekcToBble naH. — MockBa : MH®PA-M, 2015. — 352 c¢. — Pexum pocrymna:
http://znanium.com/bookread2.php?book=476097

4.  byrty3o B. ®. Jluneiinas anreOpa B Bompocax u orBeTax [Tekcr]| : ydeOHoOe
nocobue s By3oB / B. @. byry3os, H. U. Kpyrunkas, A. A. [lumkun ; mox pea. B. @.
ByrysoBa. - Mocksa : DUZMATIIUT, 2001. - 247 c.

5.  Wubeun B. A. JIuneitnas anreopa [Tekct] : yueOHuk. - 3ganue 6-e, CTpEOTUITHOE.
- Mocksa : @usmatiut, 2005. - 280 c. - (Kypc BbiciIel MaTeMaTHKH 1 MaTEMAaTUIECKON (QU3UKU
; BBIML 4). - ['pud MO "PekomenmoBano".

6. Jluneiinas anre6pa [Tekcr]| : MeTogMuyecKue yKazaHUS K TNPAKTHUECKOH U
caMmocTosTeNlbHOW pabotam / HoBoky3uenkuit dumuan-uactutyr ['OY BIIO "KemI'V",
QakynpTeT HHOOPMAIMOHHBIX TexHoJorwmid, Kadenpa wmareMaTHKH W MaTeMaTHYECKOTO
MozaenupoBanusi; cocT. FO. B. Illmakosa. - HoBoky3nenk, 2010. - 27 c.

7.  KanatnukoB, A. H. Ananutnueckast reometpusi [Tekct] : yueOHUK AJiS BY30B. -
MockBa : Axkagemus, 2009. - 208 c. - (VauBepcuterckwii yueOHUK). - ['pudp MO
"PexoMenjoBaHo"

8.  AureOpa u reometpus : [DIEKTpOHHBINA pecypc|yued. mocodue : / I'.U. llyman,
O.A. Bonruna, H.IO. lNonoanast. — DnexktpoH. TekcToBbie gaH.— MockBa : PUOP : UHOPA-M,
2018. — (Bricmiee obOpazoBaHmue). — 160 c. — Pexxum JIOCTYTIA:
http://znanium.com/bookread2.php?book=908228

9.  Aunrebpa u reomerpusi. COOpHUK 3aja4 M pPEUICHUH C MPUMEHEHHUEM CHUCTEMBI
Maple [Onexrponnsiii pecypc]: yueb6. mocobme / M.H. Kupcanos, O.C.Ky3nemnona.—
DneKTpoH. TekcToBble aH.— MockBa : MHOPA-M, 2017. — 272 ¢. — (Bsicmiee o6pa3oBaHue:
bakanaBpuar). — Pexxum noctymna: http://znanium.com/bookread2.php?book=648409

10. Jluneiinas anreOpa W MHOTOMEpPHAs TE€OMETpUs [DJIEKTPOHHBIA pecypc]:yueo.
nocooue /E¢umo H.B., Pozenmopu O.P., 3-¢ u3n. — DNEeKTpOH. TEKCTOBBIC JaH. - MoOCKBa:
dusMaTiauT, 2004. - 464 C.: ISBN 978-5-9221-0386-
5http://znanium.com/bookread2.php?book=544609

5.2 MarepuajibHO-TEXHHYECKOEe W  TPOrpaMMHOe obOecneyeHue

JAUCHMIIIIMHDI.
Y4eOHble 3aHATHI 10 AUCHUIUIHHE MTPOoBOAsATCs B yueOHbIX aynutopusix KI'TIN KemI'V:

712 Yuebnas aynmuropus (MyJIbTUMETUHHAS) IS 654079, KemepoBckast 0071aCcTh, T.
IIPOBECHUS: Hogoky3snenk, np-kt Mertamtypros, a. 19
- 3aHATUH JIGKIIMOHHOTO THIIA;

- 3aHATUH CEMHUHAPCKOTO (TTPAKTUISCKOTO) THIIA;
- IPYNIOBBIX U HHIUBUIYAIBHBIX KOHCYJIBTAIUH.
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CneuuagnzupoBannas (yueOHasi) medesib: 10CKa
MeIoBast, Kadeapa, CTOJbI, CTYIIbsI.

O0opynoBaHue U1l IPe3eHTALMHA y4e0HOT0
MaTepHaJia: cmayuoHapHoe -KOMIIbIOTED, SKPaH,
MPOEKTOP, aKyCTHYECKAasl CHCTEMA.

Hcnonb3yemoe nporpaMmmMmHoe odecnedenue: MS
Windows (Microsoft Imagine Premium 3 year o
cyonmnensnonnomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo6oxHO
pacmpoctpansiemoe I110), FoxitReader (cBo6oaH0
pacnpoctpansiemoe I10), Firefox 14 (cBo6oaHo
pacmpoctpansemoe [10), Sunexc.bpayzep
(oreuecTBeHHOE CBOOOIHO pacmnpocTpansemoe [10).
HnTepHeT ¢ o6ecieyennem gocryna 8 JUOC.

229 a YyeOHast ayquTOPUS IS IPOBEICHUS:

- 3aHATHUH JIEKIIMOHHOT'O TUII.
Cnenuaau3upoBanHas (yueOHasi) Me0esib: JOCKa
MeJIOBasi, MapThI.

OO0opynoBaHue: MUKIIIEP-YyCHINTENh, CHCTEMHBIHN OJIOK,
3KpaH HAaCTEHHBIH ¢ AJIEKTPOIIPUBOJIOM, IIPOEKTOD,
aKyCTHYECKasi CUCTEMa.

HUcnoab3yemoe nporpaMMHoe odecneveHme:
MSWindows (MicrosoftlmaginePremium 3 year o
cyOnuuensnonHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo6oaHo
pacmpoctpansemoe 110).

HNutepuer ¢ nocrynom B JUOC.

654041, Kemeposckas obmacts - Kyzbacc, T.
Hogoxky3Hernk, yiu. Llnonkosckoro, .23

333 YuebHas ayauTopus AJsl IPOBEICHUS

- 3aHATHH CEMUHAPCKOTO (MIPaKTUYECKOr0) THIIA;

- FPYIIOBBIX U UHAWBUYAJIbHBIX KOHCYJIBTaL[HfI.
CnenuagnzupoBanHas (yueOHasi) me0esib: J0CKa
MEJIOBasI, CTOJIBI, CTYJIbSI.

Oo6opynoBanue: neperoctoe - HOyTOyK, SKpaH, TIPOEKTOP.
HMcnoan3yemoe nporpaMmHoe
odecneuenne:MSWindows (MicrosoftimaginePremium 3
year 1o cyonuuensnoHHomMy gorosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo6oato
pacmpoctpansiemoe [10).

HNutepuer ¢ gocrynom B JUOC.

654041, Kemeposckas obmaacts - Kyzbacc, T.
HoBoky3Huenk, yn. Iuonkosckoro, 1.23

107 Maubiii 3a/1. Y4yeOHas ay TUTOPHSE T IPOBEACHHUS
- 3aHATHH JICKIIUOHHOT'O THIIA.

CnenuajuzupoBannas (yueOHasi) medesib: 10CKa
MEJIOBasi, CEKIIMH KPECesl C MIOMUTPaMH.
O0opynoBaHue: KOMIIBIOTEDP, IPOEKTOP, aKyCTUYECKAs!
cucTeMa, MUKILEP-YCHINTENb, [POMKOTOBOPUTEIH
MOTOJIOYHBIH.

HMcnoab3yemoe nporpaMMHoe
ooecneuenne:MSWindows (MicrosoftimaginePremium 3
year 1o cyonuueH3snoHHoMy gorosopy Nel212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo6oxHO

654041, Kemeposckast obmacts - Kyzbacc, T.
Hogoky3uernk, yiu. [{unonkosckoro, 1.23
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pacmpoctpansemoe [10).
HnTepHeT ¢ goctynom B JUOC.

617 YueOHas aymuTopus AJIsl IPOBEICHUS:

- 3aHATUH CEMHUHAPCKOTO (TTPAKTUICCKOTO) THIIA;

- FPYIIIOBBIX U UHANBUYAJIbHBIX KOHCYHBTaHHﬁ.
CneuuajnzupoBannas (yueOHasi) medesib: 10CKa
MeIoBasi, Kadepa, CTOJbI, CTYJIIbsI.

Oo6opynoBaHue /151 MPe3eHTANNU YU4eOHOT0
MaTepuaJia: IepPeHOCHOE - HOYTOYK, 3KpaH, IPOEKTOpP.
Hcnoab3yemoe nporpaMmmMHuoe o6ecnieuenune: MS
Windows (Microsoft Imagine Premium 3 year o
cyonmutieH3nonHoMy moroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo6oano
pacnpoctpansiemoe I10), FoxitReader (cBo6oaHO
pacmpoctpansemoe I10), Firefox 14 (ceobomno
pacnpoctpansemMoe [10), Annexc.bpaysep
(oteuecTBeHHOE CBOOOMHO pacmpoctpansemoe 110).
HHTepHeT ¢ 06ecnieuenueM gocryna B JUOC.

654079, Kemeporckast 001acTs, T.
HoBoky3Helk, np-kT Mertamtypros, a. 19

606 YueOHas ayauTOpus AJsl IPOBEICHUS:

- 3aHATUH CEeMHUHAPCKOTO (ITPAKTUIECKOTO) THIIA;

- IPYNIOBBIX U HHIUBUIYAIBHBIX KOHCYJIBTAIUH.
Cnenuaau3upoBanHas (yueOHasi) Me0esib: TOCKa
MeIoBasi, Kadenpa, CTOJbI, CTYJIIbsI.

Oo0opynoBaHue /151 Npe3eHTANNU YU4eOHOr0
MaTepHuaJia: nepeHocHvle - HOyTOYK, 9KpaH, MPOEKTOP.
Hcnons3yemoe nporpaMmMHoe odecneyenune: M
Windows (Microsoft Imagine Premium 3 year o
cyOnmmensnonHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. 1o 12.12.2021 r.), LibreOffice (cBo6oaH0
pacnpoctpansiemoe I10), FoxitReader (cBo6oaHO
pacmpoctpansiemoe 110), Firefox 14 (cBo6oano
pacnpoctpansemoe [10), Aunexc.bpaysep
(oteuecTBeHHOE CBOOOHO pacmpoctpansemoe 110).
HuTepHeT ¢ o6ecnieuenueM gocryna B JUOC.

654079, Kemeporckast 00acTs, T.
HoBoky3Helk, np-kT Metamtypros, a. 19

615 YueOHas ayauropus (MyIbTUMEMIAHAS) ITIS
MIPOBEJCHUS:

- 3aHATUH JICKIIMOHHOTO THIIA.
CnenuajuzupoBannas (yueOHasi) medesib: 10CKa
MeJoBasi, kadepa, CTOJIbI, CTYJIbSL.

Oo0opynoBaHue /151 Npe3eHTANNU YU4eOHOr0
MaTepuasa: cmayuoHapHoe - KOMITBIOTEp, SKpaH,
MPOEKTOP, AKyCTHUECKAas cucTeMa (KOJIOHKH).
Hcnoab3yemoe mporpamMmmuoe odecriedenne: Ubuntu
Linux(ceoboano pacmpoctpansemoe IT10), LibreOffice
(cBoOoHO pactpoctpansiemoe [10), SAunexc.bpaysep
(oteuecTBeHHOE CBOOOMHO pacmpoctpansemoe [10).
Hnurtepuet ¢ odecnieueHuem aocryna B IJUOC.

654079, KemepoBckast o0acTs, T.
Hogoky3snenk, np-kt Mertamrypros, a. 19

605 YueOHnas aynuTopust A1t IPOBEICHUS:

- TPYNIIOBBIX ¥ HHAWBUIYATbHBIX KOHCYIIBTAIIUH;

- TeKYLIETO KOHTPOJISL ¥ TPOMEKYTOYHOH aTTeCTaluu.
CneuuagnzupoBannas (yueOHasi) medesib: 10CKa

654079, KemepoBckast 001acTh, T.
HoBoky3Helk, np-kT Metamtypros, a. 19
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MeJoBasi, Kadeapa, CTOIBI, CTYJIbSL.

Oo6opynoBanue: neperoctoe - HOyTOyK, SKpaH, TIPOEKTOP.
HMcnoab3yemoe nporpaMMHoe
ooecneuenne:MSWindows (MicrosoftimaginePremium 3
year 1o cyonuueH3snoHHoMy gorosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoboano
pacmpoctpansemoe [10).

HnTepHer ¢ goctynom B JUOC.

718 YuebHas aymuTopus TS IPOBEICHHUS: 654079, KemepoBckast 001acTh, T.

- 3aHATHUH CEMHHAPCKOTO (TIPaKTUYECKOT0) THIIA; Hogoky3snenk, np-kt Mertamrypros, a. 19
- PYNIOBBIX ¥ HHIUBUIYAIBHBIX KOHCYJIBTAIUH.
CnenuaauzupoBanHas (yueOHasi) Me0esib: TOCKa
MeInoBasi, Kadeapa, CTOJbI, CTYJIIbsI.

Oo0opynoBaHue /151 Npe3eHTANNU YU4eOHOro
MaTepuaJia: IepeHOCHOE - HOYTOYK, 9KPaH, MPOEKTOP.
Hcnoab3yemoe nporpaMmmMuoe odecnieuenne: MS
Windows (Microsoft Imagine Premium 3 year o
cyonmnensnonHomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoboano
pacmpoctpansemoe I10), FoxitReader (ceo6omno
pacnpoctpansemoe I10), Firefox 14 (cBo6omHO
pacmpoctpansemoe [10), Sanexc.bpaysep
(oteuecTBeHHOE CBOOOMHO pacmpoctpansemoe 110).
HUHTepHeT ¢ o6ecnieyenneM gocryna 8 JUOC.

614 YuebHas ayTuTOpHUs TS IPOBEACHIS: 654079, KemepoBckast 001acTh, T.

- 3aHATUH JIEKIIMOHHOT'O TUIIA; Hogoky3nenk, np-kt Mertamtypros, a. 19
- TPYIIOBBIX U MHANBUIYaJIbHBIX KOHCYJIbTAIIH.
Cnenuaaun3upoBanHas (yueoHasi) Medesib: JTOCKa
MeloBast, Kadeapa, CTOJbI, CTYJIbsI.

O0opynoBaHue Uil IPe3eHTANMHA y4eOHOT 0
MaTepHuaJia: nepeHoCHoe - HOYTOYK, SKpaH, MPOEKTOP.
Hcnoab3yemoe nporpaMmmuoe odecnieyenne: MS
Windows (Microsoft Imagine Premium 3 year mo
cyonmnensnonHomy sorosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo6oam0
pacnpoctpansiemoe I10), FoxitReader (cBo6oaHO
pacnpoctpansiemoe I110), Firefox 14 (cBo6oaHo
pacmpoctparsemoe [10), Sunexc.bpayzep
(oreuecTBeHHOE CBOOOIHO pacnpocTpansemoe [10).

HnTepHeT ¢ o6ecieyenneM goctyna B JUOC.

5.3 CoBpemennble  mnpodeccHOHAIbHBbIE  0a3bl  JaHHBIX H

HHG(pOpPMAIMOHHbIE CIIPABOYHBIE CHCTEMBI.
Mepevens CIIB/l u UCC no aucumnmiinne

1.  Obwepoccuiickuii mamemamuueckuii nopman (uHgopmayuonnas cucmema) -
http://www.mathnet.ru/

2.  Mathcad-cnpasounux no svicuiell Mamemamuxe -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
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6 Unble cBegeHust M (WJIH) MATEePHUAJIbI.

6.1.IIpumepHbIe TeMbI MUCBMEHHBIX Y4eOHBIX padoT
6.1.1. UapuBuayaabHoe 3a5aHue 1o TeMe «MaTpudHas ajaredpa»

1. BprauciauThs onpeaenauTeNb: 2. Jloka3aTb TOXIECTBO:
-2 -5 -1 3 ;
2 -5 9 1 e
1 b b°=(b-a)(c—a)(c-Dh).

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

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

c c?

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

4. Pewnth MaTpuuHoe ypaBHeHHUe. CrenaTh IPOBEPKY.
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
3 -5 2 -8 -11
2 4 2 10 12

A:

6.1.2. KourpoJsbHas padora no teme «CucreMbl JMHEHHBIX YPABHEHU D)

1. Pemnth cucreMy JUHEHHBIX ypaBHEHUI: 2. Pemmmth cucTeMy JIMHEHHBIX ypaBHEHUM
MetoqioM ["aycca.

a) meroaoM Kpamepa; Haiitu oGrmiee pemienue, yacTHOE, CIENATh
IIPOBEPKY.

0) metogom ["aycca;
B) IIPHY TIOMOIITH OOpPaTHOM MaTPHIIHI.

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

6.1.3. Keiic-3aganue no teme «CucTeMbl JHHEHBIX YPaBHEHHUID)

ABT03aBO/] U3BECTHOT'O OpeH/a MPOU3BOIUT 4 BHJIA JIETKOBBIX aBTOMOOMIIEH 3aKpBITOrO THIIA!
cellaH, JTMMY31H, yHUBepcall U Kyne. [Ipy 3ToM Hcnonb3yoTest MaTepualibl YeThIpex TUIOB: M1,
M2, M3, M4. HopMbl pacxo/1a Kax10ro U3 HUX Ha OJIMH BUJ aBTOMOOWIIS U 00bEeM pacxoaa
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Marepuana Ha 1 aeHb 3amanbl Ta0auIel (cMm. Tabmauity). Halitu exxetHeBHBIN 00BEeM BBITTyCKa
KaXXIIOr0 BUIa aBTOMOOMIIA.

HopwMsl pacxoaa matepuana Ha OJUH aBTOMOOUJIb, €]1. Pacxon
Bun HU3M. Marepuana
marepuana Ha | 1eHs,
cenaH yHUBeEpcal KyIle JIMMY3HH
el. 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. KontpoabHast padora mno TemaM: «BekTopHasi aaredpa», «AHaJIMTHYeCKasi
reoMeTpusi B MPOCTPAHCTBE

Jlanbl KoopAMHATHI BepiuH mupamuabl Ai(4, 2,5), A2(0,7,2), As3(0,2,7), A4l,5,0).
Haiitu: a) nmuny pebpa A1A; 0) mnomans rpaHn A1AAz; B) 00bEM MUpaMUAbL; T) ypaBHEHHE
wiockocTd A1A2Asz; 1) yroa Mexay pedpom AijAs u rpanbio AjAAs; €) ypaBHEHUE BBICOTHI,
ONyLIEHHOM U3 BeplIMHbI A Ha rpaHb Aj1A2As; K) JUIMHY BBICOTHI, OIYILIEHHONW U3 BEPUIMHBI
A4 Ha IrpaHb A1A2A3_

6.1.5. I/IHI[I/IBI/IIlyaJIbl-IOe 3ajaHue 0 TeMe KAHAJIUTHYECKANA reoMeTpusa Ha IJIOCKOCTH»

VYpaBHenue ogHO# U3 cTopoH kBaapaTa X+3y—5=0. CocTaBUTh ypaBHEHHUS TPEX OCTAIbHBIX
CTOpOH KBajpara, eciii (-1;0) — Touka mepeceueHus ero AuaroHaiei.

JlaHbl ypaBHEHHSI OJTHOUM M3 CTOPOH poMba 2x+y—5=0 u ogHOM u3 ero auaroHaneit y—1=0.
Juaronanu pom6a nepecekatorcs B Touke (3;1). HaliTi ypaBHEHHs OCTaIbHBIX CTOPOH poMOa.
YpaBHEHUs IByX CTOPOH mapaienorpamma x+2y+2=0 u x+y=0, a ypaBHeHHE OJIHOI U3 €T0
nuaronanen x+2=0. Haiftu koopAHHATHI BEPIINH NapaijiesiorpaMmma.

Hansr e Bepuinnabl A(-3, 3) u B(5, -1) u Touka D(4, 3) nepecedenus BBICOT TPEYroJbHUKA.
CocTaBUTh YpaBHEHHUS €r0 CTOPOH.

Hanst Bepmunst A(1, 1), B(2, 3), C(4, 1) Tpanertun ABCD (AD ] BC). UzBecTHO, 4TO
JIMaroHalid Tpaneuy B3auMHO MepreHIuKyasipHbl. Halitu koopanHatsl BepminHel D 3Toi
Tparneuuy.

Jlanbl ypaBHEHUs ABYX CTOPOH TpeyrosnbHuKa 5Xx—4y+15=0 u 4x+y—-9=0. Ero meananst
nepecekaroTcs B Touke (0, 2) . CocTaBUTh ypaBHEHUE TPEThEH CTOPOHBI TPEYTOJbHUKA.

Jansl qse Beprnubl A(2;-2) , B(3;-1) u Touka P(1;0) mepeceueHus MeauaH TpeyrojibHHKa
ABC . CocTaBuTh ypaBHEHHE BBICOTHI TPEYTOJIBHIKA, POBEACHHOI uepe3 TpeThio Bepmuny C .

6.1.6. KoutpoJsbHas padora no reme « KoMniekcHbIe YHCIa»
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Apw npoE

e

HMano: 2, =2+, 2, =—3+2i. Haittu: 2, +2,, 2,-2,, 2,1 Z,.
Hawo: z, =1+i, z, =—1+i. Haittn 27, 3/7, .

Pemuts ypaBHenue: a) X +X+4=0 0) x* —6x*+25=0
[10CTPOUTH Ha KOMILIEKCHOM TIIOCKOCTH MHOYKECTBO TOYEK Z, yIOBIETBOPSIONINX YCIOBHSIM:

Rez<2; [Imz<1

6.1.7. KonTpoabHasi padota no teme «J/IuHeiiHbIe MPOCTPAHCTBA»

[Tokazare, uro Bekropel a = (2,3,4) b =(2,1,5) ¢=(-1,0,1) obpasyror 6a3suc u HaWlTh
koopauHatel BekTopa d=(3,-4,2) B aTOM 0asuce.

B 0asuce e1, e es 3aman Bektop X = (2,3,4). Haiitu koOpauHATBI 3TOrO BEKTOpa B Oasuce
* * * *
e]_ 182 ’83 , CCIIN 261 + 362 - 463 = 62 y
B eBKIIMI0BOM NPOCTPAHCTBE R* MOJAIPOCTPAHCTBO L 3a1aHo cucTeMOil ypaBHEHUM
Haiitu oproronanbuslii 6a3uc B L.

6.1.8. KoasokBuym

SIBnsiercsa U TMHEMHBIM MPOCTPAHCTBOM MHOXECTBO, BCEX:
- MaTpHIl pa3Mepa mxn;

- TUaroHaJbHBIX MaTpPHII MOpAIKa N,

- HEBBIPOXKJIEHHBIX MaTPHIL.

SBnstoTest i BeKTOpHI A1 = (5;4;3) , A2 = (3;3;2) , A3 = (8;1;3) JIMHEHHO 3aBUCHMBIMM ?
[Toka3aTk, YTO CUCTEMA BEKTOPOB €1 = 12;3) e, =(3,0;2) ez = (-2,11) obpasyeT 6asuc B
R®u naittu xoopaunatsi sekropa € = (4;2;—1) B o1om Gasnce.

X, —2X, +3X3 + X, =0,

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

MHOKeCTBO pelIeHnu 0OTHOPOJAHON CHCTEMBI 00pa3yeT JIMHEeHHOe MPoCcTpaHcTBO. Haiitu
pPa3sMepHOCTh 3TOTO MPOCTPAHCTBA U KaKOW-HUOY1b 6a31C B HEM.
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10.

11.

12-14.

1 1 3
Hana matpumia A=| 0 4 1| mepexoxaa ot 6a3uca (el 165, 63) K 0asucy (Cl 1Co Cg) . Haittn
-1 2 3
KOOPIMHATHI BEKTOPOB €1,€,,€3 B 0azuce C1,C,,C3.
SIBnsieTcs U TMHEMHBIM MOANPOCTPAHCTBOM B IPOCTPAHCTBE MATPULL OpsAIKa N
MOJIMHO>KECTBO, 00Pa30BaHHOE BCEMH:
- MAaTPULIAMHU C HYJIEBOH IIEPBOU CTPOKOL;

- HWKHCTPCYT'OJIbHBIMH MaTpHUIIaMU,
- HCBBIPOXKACHHBIMH MaTpHUllaMHU.

IToampocTtpancTBa |—1 = L(Cll,az,ag), |—2 = L(b11b2 1 bg) HATSHYTHI HA CICAYIOLINE CUCTEMBI
BEKTOPOB: ;1 = (12,1, ;2 =(LL-1) ,53 =(L3;3):

Bl =(2;3-1), E;2 =(L2;2) ,63 = (L1,-3) . Haiiru 6asucst u pasmeproctn
nomnpocrpancts L, L,, L +L,.

Haiitu 6a3uc nuHeitHON 000JI0YKH CHCTEMbI BEKTOPOB: ;1 = (1;0;0;_1) , ;2 = (2;1;1;0) ,

es = (LL1YD)  es = (12;3:4) . es = (0:12:3)

Bexkrops! €;,€,,€3 00pa3yroT opToroHanbHbIN 0a3uc. Hailtu ckamsipHOe mpou3BeieHre
BEKTOPOB X = 2e, —3e, +4e; n 9 = e, +e, —5e; u ux JHHI, eciu ‘el‘ =1, ‘ez‘ =2,

‘eg‘=2_

JInst kakuX BEKTOPOB HepaBeHCTBO Komm-byHAKOBCKOTO MPEBpAIIaeTCsi B paBEHCTBO?

4 o
B eBxingoBoM apudmeTHuecKOM NpocTpaHCTBE R™ HalTH yroi Mexay BeKTOpamu

a=(2110) w6 =(1234).

B esrmaosom npoctpanctse R* moampoctpanctso V 3amaHo cucteMoil ypaBHeHwuit
X, —2X, +3X; + X, =0,
2%, +3X, —4%X, +3%x, =0
3X, + X, —X; +4X, =0
Haiitu no o1HOMY OpTOrOHaNBHOMY 0a3UCy B IPOCTPaHCTBaX V, €ro OPTOrOHAIBHOM

4
nomosiHeHnu W R™.

15. SIBnsiercst mm omepatop A(X)= (X, — X5;2X; + X35 X, — 2X;) THHEHHBIM, €CITH BEKTOP

X = (X X5 Xg) ?
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1 1 3
16-17. JIuneiinblit oneparop 3anan matputeit A=| 0 4 1 | B HekoTopoM 6a3uce. Haiitu
-1 2 3

0azuc snpa u neeKT TMHEHHOTO orepaTopa.

18. Haiitu (B TOM >xe 0azuce) KOOpAUHATHI BeKTOpa y=A(X), ecliu onepaTop 3a/1aH MaTpuueid A=
1 1 3
0 4 1luX =2e +e,—e;.

-1 2 3
1 1 3
19-20. Matpunia TMHEHHOTO oneparopa B Oa3uce (61 165, 63) umeer BUL A= 0 4 1.
-1 2 3

Haiitu maTpuity sToro onepatopa B 0azuce (C1 1Co,s C3) , €CIIH

c=2e¢ +e,—e,, c,=e +3e,+e;, c;g=¢ —2e,+3e;.

6.1.9. KonrpoJbHasi padoTa o reme «JIuHeiinbie onepatopsl. KBaaparuunsie GopMbD»

* * *
1. Haiitn maTtpuny A nHMHEHHOrO onepaTopa B 0asuce e, ,e, , 3aJaHHOro MaTpuuek A B 6asuce

€1, €2
—3 1) ¢ =¢
2 -1 e; =e +e,
1 2 -1
2. JluneiiHbIil oniepatop 3a1aH MaTputiei 4 =| —2 4 5 | B 6a3uce ey, ez e3
-1 6 4

Haiitu 6a3uc siapa u neexT TMHEHHOTo oreparopa.

3. Haiitu coOcTBeHHbIC 3HAUYCHUSI U COOCTBEHHBIC BEKTOPBI JIMHEHHOTO OlepaTropa, 3aJaHHOTO
MaTpulei A B 6asuce ey, ez, e3.

31
A= :
2 2
31
4. IlpuBecTH K IUaroHajJbHOMY BUAY MaTpully A4 = s o)

5. Hana kBagpatuasas opma L(X,, X,, X3) =X —5X2 +8X; +3X,X, — 2X,X; +8X, X,
3anucarhb €€ B MaTPUYHOM BHUJIE.
6. IpuBecTH KBaAPaTHUHYIO GOPMY K KAHOHHIECKOMY BHIY. L(X,,X,,Xs) =X} +X,X, +4X, X5 .
7. VccnenoBaTh Ha 3HAKOONPEAEIEHHOCTh KBAIPATHUHYIO (hOpPMY
L(X,, Xys Xg) = X2 +4X2 + X2 +2X,X, .
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6.2. [IlpumepHble BONPOCHI M 3aJaHus / 3aa4U JJIS1 NMPOMEKYTOYHOI

arrecranmm

Taﬁ.lmua 10 - HpI/IMepHLIe TCOPETHYECCKHUE BOIPOCHI U NMPAKTHYCCKHE 3aJaHUSA K

IK3aMeHy
Cemecmp 1

Paznensl U TeMbI

IIpumepnsie
TEOPETUYECKHUE BOIIPOCHI

[IpumepHBIe TpakTUYEeCKHe 3a1aHus

1. MaTpuuHas ajredpa

1.1 Marpuiipl,
oTiepanuy Haj
MaTpHUIlaMu

1. Marpuiisl, BUIBI
MaTpPHIL

2. Omnepanuu HaJ
MaTpHIIAMHU.

1. Haiitu marpuy JI=ABC-3E, roe A=

12 -3 1
10 2|,B=[2|, C=205), E
45 3 1

€IMHAUYHAs MATPUIIA.
2. Haiiti 3Hauenue muaorowiena f(x) or

f (x) =3x° —2x+5,

MaTpUIBI A:
1 -2 3
A=|2 -4 1|
3 -5 2
1.2.0mpenenurenu, ux 3. CsoiicTBa 3. BwuauciuTh OnpenenuTens MaTpUIbl A
cBoiicTBa. MUHODHI U ONpeICIIUTEIICH. 1 -2 3
anreOpamdecKue 4. BeraucneHmne
JIOTIOJTHEHUSI. onpeaenuTeneil. A=12 -4 1]
Pa3noxxenune 3 _5 2
OTIpEACTUTENS IO
3/IeMEeHTaM psia 4. BBIYUCIUTH ONIPENIEITUTENb:
-2 -5 -1 3
2 -5 9 1
3 -1 5 -5
2 18 -7 -10
1.3. O6parHas 5 Oo0parHast MaTpuIa. 5. Haiitu matpuiry B=11.(A-1)/+A/,
Marpuua. Panr Teopema o 1 -2 3
MaTpHIBI CyIIECTBOBaHUHU
06paTHOI MATPHIIBL. A=12 -4 1|
6 OnemeHTapHbIE 3 _5 2
peoOpazoBaHUs
MaTpHIsl. PanT 6. Haiitu panr MaTpuIsr A:
MaTpHIIbl, €r0 1 3 -2 0
BBIYHCIICHUE. 3 _1 5 4
2 -4 7 4
3 -1 5 4
2. CucreMsl JIMHEHHBIX YPABHEHUH
2.1. Pemenne cuctemn | 7 CucTembl TUHEHHBIX 7. Pemmthb cucteMy JMHEHHBIX ypaBHEHHI
JTUHEWHBIX anreOpandecKux X, +X,+2X,=-1,
anredpandeckux aBHEHUIA.
pant yp meToziom Kpamepa.{2x, — X, +2X, = 4,
ypaBHEHHII ¢ n 8 Pemenue cuctem
HEU3BECTHBIMH JIMHEHHBIX AX)+ X, +4X, =-2.
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meronom Kpamepa.

YpaBHEHUI METOJIOM
Kpamepa.

X1—-2X7+3X3=6,
2X1+3X2 —4X3 =20,
3X; —2X,—5X3=6.

2. 2. Pemienue cucreM 9 Pemenue cuctem 9. Pemmth cucTteMy JTWHEHHBIX YPaBHEHHM C
JIMHENHBIX JIMHENHBIX MTOMOIITEI0 0OPaTHOM MAaTPHIIEL.
anreOpandecKux YpaBHEHHIA ¢ X1-2Xo+3X3=6,
YpaBHEHUH U } MOMOIIBIO 00OpaTHON 2X1 +3X, —4X3 =20,
MaTPUYHBIX YpaBHEHUH MAaTpPHIIBI.
¢ momobio oopataoii | 10 Pemenune MaTpuyHbIX 3X1-2X3 -5X3=6.
MaTpHLbL. ypaBHeHI/If/i 10. Pemuts MaTpU4YHOC YpaBHCHUC. CI[eJ]aTL
1 3 -1 3 0
. X e
2 5 1 2 -1
IPOBEPKY.
2.3. Teopema 11 Hccnemosanue 11. CoBmecTHa 1 cucTema?
Kponexepa-Kanemmm. CHCTEM JIMHENHBIX X, +2X,-3X;+ X, —-3X; =2,
YPaBHEHHIL. 2X,— X, + Xy—4X, + Xs =1
12 Teopema Kponekepa- ! 2 3 4 o
Kamesm. 3X;+ Xy —2X;3-3X, —2X5 =3.
X, +X,+2X,=-1,
12. 12X, - X, +2X, =4,
4X, + X, +4X, =-2.
2.4. Peuienue cucteM 13 Pemenue cucrem 13.  Pemmuts cucremy meromom ['aycca, HalTh
m JIMHEUHBIX JMHEUHBIX ofImee  permieHwWe.  YacTHOE,  CHCNaTh
anredpandecKux YpaBHEHUI METOI0M MIPOBEPKY.
YPaBHEHHI ¢ n Iaycca. X, +2X,-3X;+ X, -3X; =2,
HEHU3BECTHBIMH 14 Opnoponusie } 2X,— X, + Xy — 4%, + Xs =1,
MmeTozoM ["aycca. CUCTEMBI TMHEHHBIX
ypaBHEHHMIA. 3X,+X, —2X;5-3X, —2X5 =3.
14. Haiitu ®HP ogHOpOAHON CHCTEMBI.
X, +3X,-X;+X,=0,
2X,+X,-3X, =0,
3X,+4X,-4X,+ X, =0.
3. BekropHas aireopa (reoMeTpuyecKie BEKTOpbI)
3.1. Bekropsl Ha 15 Jluueiinpie onepaunu | 15 Bektopsl d U 6 0OPasyloT yroix Q= 120°,

IJIOCKOCTH U B
IIPOCTPAHCTBE.
JIuneiinele onepanuu
HaJ| BEKTOPAMH.

16

HaJl BEKTOPAMH.
OpTtoronansHas
MIPOEKIIMS BEKTOPa Ha
och. CBoiicTBa
MIPOEKIINY.

16.

npuYemM |a| =3 u |b| =5 Haitu |a+b| u
|a — b| :

Haiitn np. (24 +3b), ecu  a = (1,2;-4) ,
6 =(532), c=(-321).

3.2. CkanspHoe
MIPOU3BEICHUE
BEKTOPOB, €TO
OCHOBHBIC CBOMCTBA,
KOOPJIMHATHOE
BEIpaKCHUE.

17

18

Pa3znoxxenue Bexropa
1o 6asucy.
Hampassiromue
KocHHYCHI. Otepariu
HaJl BEKTOpaMHU B
KOOPJIMHATHOU
hopwme.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

17.

18.

BrIsICHUTD, 00pazyroT b7 BEKTOPBI
d, =(12,0),d, = (3-11), d, = (072)
6asnc B R°.

Haiitu yron BCA B tpeyronsauke ABC, ecnu

A(1;3;2), B(3;4;2), C(2;5;1).
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CBOWCTBA U

NPUIIOKEHHS.
3. 3. BexropHoe u 19 BekropHoe 19. Haiitn mnomane tpeyronsHuka ABC, ecmu
CMeEIIaHHOE TIpOU3BEICHNE A(1;3;2), B(3;4;2), C(2;5;1).
MIPOU3BEICHUE BEKTOPOB, €T0 20. Haiitu o0bem mmpamunbl AjA;AzAy4 eciiu
BEKTOPOB, X OCHOBHEIE CBOMCTBa U A1(3;5:4), Ax(8;7;4), A3(5;10;4), Ay(4;7;8).
CBOICTBA, TPUIIOKEHUS TIPUIIOKECHUSL.
20 CwmemanHoe
[IPOM3BEICHHE
BEKTOPOB, €ro
CBOICTBa U
TIPUIIOKECHUSL.
4. AHaJuTHYecKas reoMeTpusi HA TUIOCKOCTH
4.1. Cucrema 21 TlpssmoyrompHas u 21. HaiiTu KoOpOMHATBl TOYEK B  IOJISIPHOM
KOOpAMHAT Ha MOJISIPHAsT CUCTEMBI CHCTEMe KOOP/IHHAT.
iockocTd. OCHOBHBIE KOOp/IMHAT Ha A(-1;1), B(0;-1), C(\/§ :1).
sajatu. IJIOCKOCTH. 22. Jlanbl 1BE€ BEpUIMHBI TpeyroibHUKa A(3;8),
22 Jlenenue oTpeska B B(10;2) wu TOuka mepeceYeHHUs MeqUaH
AQHHOM OTHOIICHHH. M(1;1). Haiitu  KOOpPAMHATHI  TPEThEH
BEPIINHBI TPEYTOJIHUKA.
4.2, llpsimas Ha 23 VYpasuenwue npsiMoii ¢ | 23. Hamucatsb ypaBHEHUS MPSIMBIX,
wiockocTH. CriocoOs! yTJIOBBIM NPOXOAAIINX Yepe3 Hadallo KOOPAWHAT ITOJ
3aJlaHusl. K03 P PULHEHTOM, yriom 45° k ipsimori Y =4 — 2X.
obliee ypaBHCHHE 24. YpaBHeHHE OJHOW M3 CTOPOH KBajapara X +
IPAMO¥, ypaBHEHHE 3V — 5 = 0 . CocraButh ypaBHEHHs Tpex
IPAMOM, IPOXOAICH OCTaJIBHBIX CTOPOH KBazpata, ecnu (-1, 0) —
HEpes3 OZIHY U ABC TOYKA NIEPECEUEHHsI €ro TuaroHaneH.
3aJJaHHBIC TOYKH.
24 YpaBHeHUE MPSMOU B
OTpe3Kax Ha OCsiX,
HOpMaJIbHOE
ypaBHEHHE MPSIMOH,
MOJISIPHOE YpaBHEHHE
IPSIMOM.
4.3.Yron mexay 1BymMa | 25 Yron MexIy AByMsI 25. Cpequ  TUpsIMBIX HAaWTH MapajuieJbHbIE |
npsiMbiMu. PaccrosiHue HPSIMBIMHU Ha HePIEeHINKYIISIPHEIE.
OT TOYKH 0 HPSIMOM. IUIOCKOCTH. Y CJIOBUE a) x-2y+3=0;
apauIeIbHOCTH U 0) -2x+4y+5=0;
NepPIEeHIUKYISIPHOCTH B) -2X+y-3=0;
JBYX MPSIMBIX. r) -2X+4y-6=0.
26 BzammHoe 26. ITokazath, uTO mpsiMbie 3X+y-2=0 wu
pacrnosoKeHue 6x+2y+1=0  mapamwienbHbl W HaWUTH
NpPSMbBIX Ha paccTosiHue MEX,y HAMHU.
TUIOCKOCTH.
Paccrosinue oT Toukn
JI0 TIPSIMOHA.
4.4. JluHu# BTOPOTO 27 HccrnenoBanue hopMbl 27. Ha mnpsmoii X+5=0 maiitu TOUKY,
nopsiaxa. JUIUIICA 110 €10 OJIMHAKOBO YJIAJICHHYIO OT JIEBOrO (oKyca U
YPaBHEHHIO. 5 x2 y?
28 Wccnenosanme GopMbl BEpXHEW BEPIIMHBI JUIUICA —— + — =
TUIepOOITHI TIO ee 20 4
yPABHEHHIO. 28. Uepe3 TOUKy 1;/[(0;2-1) U TPaByI BEPUIUHY
29 KaHOHHYECKOe runep6onsl 3x°-4y"=12 mpoBeneHa mpsMast.

ypaBHEHHE MapadOIIbI

Haiitu BTOpYIO TOUKY IepeceueHus mpsMou ¢
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(BBIBOI M TUIepOoIIoit.
UCCIICIOBAHUE). 29. Hamcatp ypaBHEHHUE OKPYKHOCTH,
UMEIoNIeH IIeHTp B QoKyce mnapabosbl
y2 =4X wu Kacaroueics ee JUPEKTPHUCHL.
Hafitn Toukm mepeceyeHuss mMmapaboOIbl U
OKpPY>KHOCTH.
5. AHaJuTHYecKasi reoMeTpPHsi B MPOCTPAHCTBE
5.1. ITnocKoCTb. 30 OOmee ypaBHEHHE 30. Haiitu ypaBHEHHE TUIOCKOCTH, MPOXOASIIEH
Pasnuunble ypaBHEHUs IUIOCKOCTH. Yyepe3 Hayalo KOOpPAWHAT W 4Yepe3 TOYKU
TUIOCKOCTH. YTOII YpaBHeHUs P(4;-2;1) u Q(2;4;-3).
MEX]Ty TJIOCKOCTSIMH. IUIOCKOCTH, 31. Hanmcats ypaBHEHHE TUIOCKOCTH,
VYcnosue npoxosLIeil uepes mpoxojsimeld  depe3 TOUKy M(2;2;-2) w
napajuieIbHOCTH H OJTHY H TPH 3aJ[aHHbIC napamienbHOH mIocKkocTH X-2y-3z=0
MEPIICHANKYIISIPHOCTH TOUYKHU. Y paBHEHHE 32. Haiiti yrom Mexay IUIOCKOCTSIMU X-2y-32=0
JIBYX TTOCKOCTEH. IDIOCKOCTH B OTpe3Kax u 2x-4y+5z-1=0
Ha OCSIX.
31 VYron mexay
IDIOCKOCTSIMH.
VYcnosue
MapajuIeNbHOCTH |
[IEPIICHANKYIISIPHOCTH
JIBYX TUIOCKOCTEH.
PaccrostHue ot Touku 1o
TUIOCKOCTH.
5.2. lpsimast B 32 OO01mue ypaBHEHHS 2X+Yy+8z-16=0
MPOCTPAHCTBE. NpSAMOM JIUHUU B 33. YpasHeHusl npsAMoii
Crioco0wI 3aaHuS. NPOCTPaHCTBE. X=2y-2+2=0
VY cItoBHE BekropHoe, HanMcaTh B KAHOHUYECKOU (opme.
napauIeIbHOCTH U napaMeTpUYECcKUe . . ly+2z-1=0
MEPIICHANKYIISIPHOCTH Y KAHOHUYCCKHE 84. Hatiru yron mpsmot X—27+1=0
MPSIMBIX. ypaBHEHUsI IPSIMOH. . .
33 Vron Mexy aByMs OpAMO,  TPOXOIfIIeH  uepe3  Havajo
HpSMBIME B KOOpJIMHAT M Yepe3 Touky M(2;2;-2).
MIPOCTPaHCTBE.
VYcaoue
MapaJuIeIbHOCTH U
NEePIEeHANKYISIPHOCTH
MIPSIMBIX.
5.3.B3aumHoe 34 PaccrosiHHE OT TOYKH 35. Haiitu paccrosiHue MEXAy NapaieabHbIMU
PacIoI0XKEeHHE IPAMOI JI0 IIPSIMOML B X y-3 z-2 )
¥ IJIOCKOCTH B [POCTPAHCTEE. HpAMBIMH. 1 = o = 1 '
MIPOCTPAHCTBE. 35 VYron mexay mpsaMoin Xx-3 y+1 z-2
U TIOCKOCThIO. = =
B3aumnoe 1 2 1
pacrosioKeHue . _ |y+2z-1=0
TPSMOI 1 ILIOCKOCTH 36. Haiitu yrom mpsiMoii 274120
B IIPOCTPAHCTBE.
IIOCKOCTBIO
X-2y-3z +3=0
5.4. IloBepxHOCTH 36 IloBepxHocTH 37. CoctaBuTh ypaBHeHHE c(ephl, €cilii TOYKH
BTOPOTO MOPSIIKA BTOPOTO TIOPSITKA. M(4;-1;-3) u N(0;3;-1) sBAsIOTCS KOHIIAMH
Dnnurconpl, OJTHOTO U3 €€ TNaMETPOB.
TUITePOOJIOU/TBI. 38. OnpenenuTs BII TOBEPXHOCTH
37 TloBepxHOCTH X2 —2x+y>—4y-2z=0
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BTOPOTO MOpsAaKa.

TCOPETUYCCKUE BOITPOCEHI

[MapaGomouspl,
KOHYCBL.
[TpomexyTouHast
aTTeCTaIHsI - IK3AMEH
Cemecmp 2
Paznensl u TemMbl [TpumepHbIe IIpumepHble MpakTUYECKUE 3aJaHUs

1. KomniiekcHbIe Yncia

1.1. Onpenenenue
KOMIIJICGKCHOTO YHCIIa.
KomnnekcHas
mwiockoctb. Popma
3aMUCH KOMIUIEKCHBIX
YHCel.

1. Onpenenenue

KOMIIICKCHOT'O YHCJia.

I'eomeTpuueckoe
n300paxxeHne
KOMIUIEKCHBIX YHCEIT.
2. ®opMBI 3anucu
KOMIUIEKCHBIX YHCEIT.

1. Hamo: 2, =2+1, Z, =—3+2i. Haiitu:

2,+2,,2,:2,, 2,1 Z,.

2. Hawo: Z, =1+i, 2, =—1+i. Haiiru 2;,

1.2. Onepauuu Hax
KOMIUIEKCHBIMHA
YUCIIaMHU.

3. JleiicTBus Hax
KOMILJIEKCHBIMHU
YHCIIaMU B
anreOpanydecKon
dhopme 3amucy.

4. JleiicTBus Hax
KOMILJICKCHBIMHU
YKCIaMU B
TPUTOHOMETPHUUYECKOM
(dbopme 3amucu.

. aubt nBa KOMILTEKCHBIX qucIa
zy=1——i; z,=-T7-2i Haiitn
-4

7.

1- El
3HAYCHHE BBIPaKEHHS —=—| B

-7 —-2i
anrebpaunyeckoit popme,

. s yucia z=2- 2\/51' HalTH

" 20

TPUTOHOMETpHUECKYI0 (opMy, HalTH Z°,
o 3

HalTH KOpHHU ypaBHeHus W +z = 0.

2. JIuHeilinble MPOCTPAHCTBA

2.1. JInnerneie
BEKTOPHBIE
MPOCTPaHCTRA.
JIuneinas
3aBUCHUMOCThH
BEKTOPOB.

5. Jluneiinsle
HpPOCTPAHCTBA.
Omnpenenenue,
PUMEPBI.

6. JluneiitHas
3aBHCHMOCTb U
HE3aBHCUMOCTh
BEKTOPOB.

SIBnsieTcs MM TUHEHHBIM MPOCTPAHCTBOM
MHO>KECTBO, BCEX: MaTpHuIl pazmepa mxn;
JIMAarOHATFHBIX MATPHI] MMOPSIIKA 1
HEBBIPOXKACHHBIX MATPHIL.

SBASAIOTCS U BEKTOPHI ;1 - (5’4’3) ,
a=(332) as=(813)

3aBAUCUMBIMHA?

JIMHEWHO

2.2. Pa3MepHOCTb U
0a3mc BEKTOPHOTO
IPOCTPAHCTBA.

7. Basuc u pasMepHOCTb
JIMHENHOT O
MPOCTPaHCTBA.

8. Pasnoxenue BekTOpa

o Gasucy

[Tokasark, 4TO CHCTEMa BEKTOPOB
e1 = (1,2;3) e, =(3,0;2)
€3 = (_2;1;1) obpasyer Gasuc B R>u

HalTH KoopauHaTel Bektopa C = (4;2;_1)

B DTOM Oa3uce.
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. MHOKecTBO pelIeHU OJHOPOAHON CUCTEMBI

X, —2X, +3X3 + X, =0,
3X, + X, —X; +4%, =0

JMHENHoe npocTpaHcTBo. Haiitn
PasMEepHOCTb 3TOTO MPOCTPAHCTBA U KaKOMU-
HUOY b Oa3nC B HEM.

2.3. Tlepexox k 9. Tlepexom K HOBOMY 1 1 3
HOBOMY 0azucy. 0azucy.
y Y y 9. Jana marpuiia A=| 0 4 1| mepexona ot
-1 2 3
Oasmca (el 165, 63) K O6asucy (Cl,Cg,Cg) .
Haiiti xoopauHatse! BekTopoB €1,€,,€3 B
6asuce C;,C,,C3.
10. B 6asuce ey, e2,e33a1aH BEKTOp X =
(2,3,4). Haiitu xoOpiMHATHI 3TOTO
BEKTOpa B Oazuce eI ,ez ,e; eciu
2.4. JIuneiinpie 10 Jluneiinbie 11. SBnsercs i TUHEHHBIM MTOAPOCTPAHCTBOM
MOJITPOCTPAHCTRA. MOJMPOCTPAHCTRA. B MIPOCTPAHCTBE MATPHIL OPsiAKA N
CymMmMa 1 niepecedeHue Onpenenenue, MOJIMHOKECTBO, 00pa30BaHHOE BCEMHU:
JIMHEHHBIX IIPAMEPBL. - MaTpULAMU C HYJIEBOI NEPBOM CTPOKOM;
MOJITPOCTPAHCTR. 11 TlepeceueHue u cymma - HUKHETPEYTOJIbHBIMU MAaTPUIIAMU;
Jluneiinas o0omouka u JIUHEHHBIX - HEBBIPOXKJICHHBIMU MATPHIIAMHU.
€€ CBOWCTBaA. MOAIIPOCTPAHCTB. — L(a a..a )
12 Jluneiinas oGonouxa u |12. Iloampocrpancrsa Ll vrarTsd
ee CBoliCTBA. L, =L(b,,b,,b;)
HATSHYTHI Ha CIIEAYIOIINe
CHCTEMBI BEKTOPOB: air= (1'2’1) ,
az =(LL-1) as =(L33).
b1 =(2;3-1) bz =(122) bs =(LL-3)
HatiTi 6a3ucel 1 MOApOCTPaHCTB L1 , L2 ,
L1 + L2 .
13. Haiitu 6a3uc TUHEHHON 000IOUYKH CUCTEMBI
BGKTOpOB: el = (110’01_1) , ez = (2111110) ,
ez =(LLL1) es =(1,2;,34)
es =(01,2;3)
2.5. EBKIIMIOBEI 13 EBKiIMIOBEI 14. Bexropsi €],€,,€; obpasyior
MPOCTPAHCTRA. MIPOCTPAHCTRA. ° g
14 CeoiicTBa HOPMBI OpTOTOHANBHBIHN Oaznc. Haiitn ckamspaoe

IMPOU3BCACHUC BEKTOPOB
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BEKTOpa. YTOJ MEXIY
BEKTOPaMHU.

15.

16.

X =2e —3e, +4e; un

—

Y =¢ te —583 U UX JJIMHBI, €CIIU
e =1, le,| =2, |es|=2.

s kakux BekTOpoB HepaBeHCTBO Korn-
ByHsKOBCKOTO MpeBpaliaeTcs B paBeHCTBO?
B eBximaoBoM apudmMeTHIecKOM

4
npocrparcTBe R” HaiiTu yron mexmy

BEKTOpamu d = (2;1;1;0) u ; = (1;2;3;4)

2.6.
OpTOHOpPMHpPOBaHHAS
CHUCTEMa BEKTOPOB.
OpTroroHaibHOe
JIOTIOJTHEHUE

15

16

17

OpTOroHaNLHBIC U
OPTOHOPMHUPOBAHHBIE
0a3HCHI.
OpToroHanbHOE
JIOIIOJIHCHHE.
IIponecc
OpPTOTOHATH3AITIN
I'pama-IImupra.

17.

4
B eBkimmoBoM mpoctpanctee R
HOJIPOCTPAaHCTBO V 33aHO CUCTEMOM
YPaBHEHUH .

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

Haiitu mo ogHOMY OpTOrOHaNbEHOMY Oasucy B
IPOCTPAHCTBAxX V, €r0 OPTOrOHAIBHOM

4
nonosiHeHuu W u R”.

3. JIuHeiinbie
OnepPaTophbl

3.1. JIunetinbie 18 Jluneiinbie 18. SIBmsercs mu oneparop A(X)=
OTIEePaTOPHI M UX OIIEPaTOPHI. X — X 2X 4+ XX — 2X
CBOHCTBA. Onpenenenwue, ( 1 7= 3r72 3)
IpUMeEpBL. JUHEHHBIM, €CJIM BEKTOP
19 Snpo, obpa3, nedexT Y = Syt
2o, 00pas, nedexr, X = (XX, X5) ?
paHT JTUHEHHOTO . oo
orepatopa. 19. JluneitHblii oriepaTop 3aaH MaTpuled A=
1 1 3
0 4 1| Bmuexkoropom Gasuce. Haiitu
-1 2 3
0asuc sypa u nedeKT JMHEHHOTO orneparopa.
3.2. Marpuus 20 Marpuua nmuneitnoro | 20. Haiitu (B ToM ke 6a3uce) KOOpAHMHATHI
oreparopa B Pa3HBIX oreparopa. BekTopa y=A(X), eciu orepaTop 3aJaH
Oazucax. 21 Marpuisl TMHEHHOTO 1 1 3
Onpenenurens orepaTopa B pa3HbIX Azl 0 4 1
orepaTopa B pa3HbIX Oazucax. MaTprIen A= "
Oasmucax. -1 2 3
X =2e +e,—e;.
21. Marpwuiia TMHEWHOTO onepaTopa B Oasuce

1 1 3
(e,,e,,e;) umeerBun A=| 0 4 1.
-1 2 3

Haiitu matpuiy sToro omeparopa B 6azuce

(c1,¢5,€3) ,ecm ¢, = 2e, +e, —e;,
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c,=e +3e,+e,, C;=e —2e,+3e;.

3.3. [IpeobpazoBanue 22 TlpeobpazoBaHue 22. 3apaHo TUHEHHOE MpeoOpa3oBaHue A,
MAaTpHIIbI THHEHHOTO MAaTPHIIbI THHEHHOTO ITepeBOIHIIEE BEKTOP X g sexrop Y u
omeparopa. oneparopa. nuHeitHOe npeobpasoBanue B, mepepoasmee
BEKTOpP Y B BekTOp Z . Haiity MaTpuiy
JUHEHHOTO MPeoOpa3oBaHusl, IEPEBOISIIETO
BekTOp X B BEKTOp Z .
V=2 — X, +5x, zp =y, +4y, +3y;
Yy =X +4x, —x; Z, =5y =V, = Vs
vy =3x,=5x, +2x; |z3 =3y, +6y,+7y,
x—S5z
3.4. CoOcTBEeHHBIC 22 Cobcreennble 3Hauenns | 23. HaliTu coOCTBEHHBIC 3HAUCHUS U
BEKTOPHI U 1 COOCTBCHHBIC BEKTOPBI COOCTBEHHBIE BEKTOPHI JITHEHHOTO
COOCTBEHHEIE JIMHEHHOTO oIlepaTopa. orepaTopa, 3aIaHHOT0 MaTPUIEH |
3HA4YCHMs TMHEUHOTO 23 BsrmcrneHue 1 1 3
omeparopa. COOCTBEHHBIX 3HAYCHUI 1 3 1) A1 5 1
1 COOCTBEHHBIX BEKTOPOB ) 2 2 )
JIMHEHHOTO OTIepaTopa. 3 1 1
24. TlycTs TMHEWHBIH oepaTop, NeHCTBYIOMNI
B N-MEPHOM MPOCTPAHCTBE, HMEET B
HEKOoTOpoM Oasuce matpuity A . [lycte
Ay Ay,..h,, — COOCTBEHHBIE 3HAYEHUS 3TOTO
ornepatopa. HaliTi coOCTBEHHbIE 3HAYCHUS U
COOCTBEHHBIE BEKTOPHI JITHEHHOTO
orepaTopa, MaTpULei KOTOPOTO B TOM Ke
0asuce sBisieTess A",
3.5.Ilpuseacuue 23 Tlpusenenve matpuibi K | 25. IlpuBecTH kK AnaroHaaIbHOMY BUAY MAaTPHUILY
MAaTPHIIbI TUHEHHOTO JIMaroHAITGHOMY BUITY. 5 4
omneparopa K 24 TlpuBenenvie A= 2 3
JMarOHaJbLHOMY BHILY CHMMETPHYECKOM
MATPULBL K 26. TIpuBecTH K AMAarOHATLHOMY BHIY MATPHUILY
JINArOHATBHOMY BHITY. 1 1 3
A=l1 5 1
311
4. KBagpaTtuiHble
$opmbl
4.1. KBagpaTuiHbIe 25 Ornpenenenre 27. IlpuBectu KBaapaTuiHyro Gopmy K
tdopwmsl. [IpuBeneHne KBAIPATHYHOU (POPMBIL. KaHOHUYECKOMY BUIY.
KBaJpaTuuHoOM Gopmbl | 26 IIpeoGpaszoBanmie —x?
p bop peodp L(X;,Xp,Xg ) = X2 + 2X, X, + 2X, X
K KAHOHHYECKOMY KBAIPATHYHBIX (DOPM.
BUTTY. 27 Ksanpartinsie (opMbl
Gop 28. IlpuBecTu KBagpatuuHyto hopmy K
KaHOHMYECKOTO BUTIA.

KaHOHHYECKOMY BUIY MeToAoM JlarpaHxka
f (X%, X3 ) = 2X7 + 2X5 + X3 + 2X,X, + 2X,X,,

006 40) =267 +5 6~ S+ 20, <242
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4.2. Kpurepuit

28 3HaKoOnpeNeIeHHOCTh

29. MccnemoBath Ha 3HAKOOIPEIEIIEHHOCTh

CunbBecTpa KBa[PaTHYHBIX (DOPM. KBaJpaTHu4Hyto GopMmy:
29 Kpurepuit Cimbectpa. | a) (X, X, ,X3 ) = X7 +4X5 +3XZ +2X;X, ;
0) L(X,, Xy, Xg) = —XZ — 2X5 — 2X2 =X, X, + 2X, X,
B) L(X,, Xy, Xg) = 3% +3XZ +4X, X, — 2X, X5 .
[TpomexxyTouHast

aTTeCTalMsA - OK3AdMEH

CocraBurens (n):

['pumuuna B. b., nouent kadeapsl MaTreMaTuku, GU3NKA U
MaTE€MaTUYECKOT0 MOJEIUPOBAHMS

(damunus, unuyuanei u dondcnocme npenooasamens (eu))
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