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1.  Heau, 3a1a4u ¥ NVIAHUPYeMble pPe3yJbTAThbl 00y4eHHs 10
AUCIHUTINHE

K OCHOBHBIM ye1sim OCBOCHUS TUCIMILINHBI «JInHeiHas anreOpa» clieyeT OTHECTH:

- BOCITUTAHHUE Y CTYJCHTOB OOIIEH MaTeMaTHICCKOU KYIbTYPBI;

- IPUOOPETEHHE CTYICHTAMHU IIMPOKOTO KPyra MaTeMaTHUECKUX 3HAHUH, YMEHHUI 1 HABBIKOB,

- Pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K HHAYKTHBHOMY ¥ ISYKTHBHOMY MBIIUICHUIO HAPSTY
C pa3BUTHEM MATEMaTUYECKON UHTYHUIIUH,

- YMEHUE CTYJCHTAMH Pa3BHBATh HABBIKH CAMOCTOSTEIHLHOTO H3YUeHUS YUeOHON U HAyYHOU
JMTEPATYPhI, COJACPKAIICH MATEMATUICCKAE CBEICHUS U PE3YJIbTATHL;

- TIOJTOTOBKY CTYJCHTOB K JCSITEILHOCTH B COOTBETCTBUU C KBaJTU(UKAIMOHHOU
XapaKTEPUCTHKON OakajaBpa 110 HalPaBJICHHIO, B TOM 4Hciie (OpMUPOBaHKE YMEHUH UCIIOIh30BATh
OCBOCHHBIC MaTEMaTUIECKHE METO/IbI B POGECCHOHATHHON ACSITENLHOCTH.

- IOATOTOBKY BHICOKOKBATU(UIIMPOBAHHBIX KAJAPOB, BOCTPEOOBAHHBIX B YCIOBHUSX I (PPOBOI
TypOyJIEHTHOCTHU ¥ BBICOKHUX TEXHOJOTHYECKHX PUCKOB COBPEMEHHOU MHU(PPOBOI SIKOHOMHUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS TUCIUILTUHBI «JIMHEHHAast anredpay clieyeT OTHECTH:

- OCBOGHHE CTYIEHTAMH OCHOBHBIX TIOHATHUH, METOJIOB, (OPMUPYIOMUX OOIIYIO
MaTeMaTHYECKYIO MMOATOTOBKY, HEOOXOIUMYIO JUIsl YCIICIITHOTO PEIICHHS TPHUKIIAIHBIX 33/1a4;

- ¢dopMupoBaHUE y CTyJeHTa TpedyeMoro Habopa KOMIIETCHIIUW, COOTBETCTBYIOIIMX €ro
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUYNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYya.

OOGyuenne o aucuuruinee «JInHeHas anreOpa» HampaBieHO Ha (OPMHUPOBAHHUE y OOYUAFOIINXCS
ciaeayomux komnereHIH B coorBeTcTBUU ¢ PI'OC 23.05.01 (ypoBeHb cHoemuaiurera) IO
HanpaBieHuto noAaroroBku 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJOTHYECKUE CPEACTBA,
YTBEpKIEHHBIM TpuKa3zoM MuHoOpHayku Poccum ot 11.08.2020 Ne 935 (¢ u3MeHeHHsIM U
nonosHeHuAMH ot 26 Hosiopst 2020 ., 19 urons 2022 r., 27 despans 2023 r):

Ko u HanuMeHoOBaHue NuankaTopbl 10CTHKEHUSI
KOMIIeTeHIUI KOMIIeTEeHIINH
HOIIK-1.1 Hcnonb3yer METObI
MaTeMaTU4EeCKOro aHanm3a 51

MOZACIINPOBAHUA Ui pCIICHUS MPHUKIIAIHBIX

OIK-1. Crocofen cTaBuTs u pemats | 38481 B PodeccronanbHoii chepe

WH)KCHEPHbIE W HAYYHO-TEXHHYECKHE 3a7adyu
B chepe cBoelr  mpodeccroHaNbHOI

HMOIIK-1.2 YMeeT ucHoiab630BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIINH B
npodeCCuOHAIBLHON NeSATeTLHOCTH,

NEATENBHOCTH u HOBBIX
MOKIUCHUTUHHADHBX  Hampasiermii ¢ | IPUMCHATE  METOJl  MATEMATHYECKOro
UCII0JIb30BAaHUEM €CTECTBEHHOHAYYHBIX, | AHaIN3a 1 MOACTUPOBAHNS TCOPCTHMECKNX 1
MaTeMaTM¥ecKHX M TeXHOIOTHueckux | YKCTIEPHMEHTANIBHBIX HCCIIE0BAHMH
MoeIeit NOIIK-1.10 VYmeer npuMeHATb 3HAaHUSA O

npeaMere U obmnactu TpyAa
npodecCHOHATIBLHOM 1A TeIbHOCTH

2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM MPOrpaMMbl



JucuunnuHa OTHOCUTCS K oOs3arenbHOM uactu Onoka Bl: Monyne «Matematuueckue Hu
€CTECTBEHHO-HAYYHbIE JUCLUIUINHBD.
E€ usyuenue obecrneunBaeT U3yuyeHue AUCUUILUIMH
B obs3amenvrou uacmu:
- MaTeMaTHYECKNIl aHaIn3;
- pusuka;
- CONPOTHUBIICHUE MaTEPUAJIOB;
- TeOpeTUYeCcKasi MEXaHUKa;
- TEOpHUs BEPOSITHOCTEN U MaTeMaTHYECKasi CTATUCTHKA;
- TEpMOJIMHAMHUKa U TeIJIonepeaaya,;
- DKOHOMMKA U YIIPABJICHUE NPEAIPUATUEM;
- TUJIPaBIIMKa ¥ TUIPOITHEBMOIIPUBOL;
- 1M (pOBBIE TEXHOJIOTUU U UCKYCCTBEHHBIN UHTEIJUIEKT B HA3€MHBIX TPAHCIIOPTHO-TEXHO-
JIOTHYECKUX KOMILIEKCaX.
B yacmu snexmugHuIX OUCYUnIun:
- OCHOBBI aBTOMaTHU3upoBaHHOrO npoektupoBanus B CAIIP KOMIIAC.

3. CTpykTypa U cojep:KaHue JUCUUIINHBI

OO61mas TpyJ0eMKOCTh JUCHUTIIMHBI COCTABISAET 3 3a4eTHbIE eAUHULIBI -108 yacos.

3.1. Buasl yueOHoi padoThI M TPYI0€MKOCTH
Ounas hopma

. KoimnuectBo
n/n Bup yueoHoii pa6oThl YACOB Cemectp 1
AyIUTOpPHBbIE 3aHATHS 48 48
B ToMm uncne:
Jlexinu 16 16
1.
CemuHapcKue/mpakTHYECKUE 3aHATHA 32 32
2.
JlaGopaTopHbIe 3aHATHS - -
3.
CamocrositeibHas padora 60 60
IIpome:kyTOUHAs aTTecTALMS
9K3aMEH 2 2
Hroro 108 108
3aounas popma
Bup y4eoHoii padoThI Koauyecrso Cemectp 1
1y P 4acoB P
AyAUTOpHBbIE 3aHATHSA 16 16
B ToMm umncne:




Jlexmun 6 6
1
CeMmuHapCKue/TPaKTUYECKHUE 3aHATUS 10 10
2
JlaGopaTopHbie 3aHITHS - -
CamocrosiTesbHast padora 92 92
IIpoMe:xyTOUHAN aTTECTALUSA
JK3aMeH 6] 6]
Hroro 108 108

3.2. TemaTruyeckuil NJIaH U3y4YeHHUs] AUCHUATIINHBI

Ounas popma

TpyroeMkocTs, yac

AynuTopHas padora

Camo
Ne Pasjnennbi/Temsl
o Cemunap | JIaGop | Ipakr | €TOHT
Bce i / eJIbHA
n/n AUCHUTLTHHBI e CKHE aTOpH | M4eckKa
ero KI |IpaKkTu4 | bie oI i
padoT
uu €CKHE |3aHSTH | IOJATOT
3aHATUA A OBKa a
Paznen 1. DiieMeHTHI JIMHETHOM
1 A 38 6 12 0 0 20
anredpbl
Tema 1. Matpunpl, 1elicTBUA Hal
1.1 TPHHEL 6 2 2 0 0 2
MaTpHUIlaMHU.
Tema 2. Onpenenutent, UX CBOMCTBA
1.2 | u BeIYKMCIIEHHE. MaTpuyHas 3aluch 6 2 2 0 0 2
CUCTEMBI JINHEWHBIX YPaBHCHUM.
Tema 3. OOparHas MaTpuIa u ee
1.3 | Beluucnenue. MarpuyHas 3anuch 6 0 2 0 0 4
CHUCTEMBbI JINHEHHBIX YPABHEHUM.
Tema 4. CucteMbl TUHEHHBIX
anreOpanyecKnx ypaBHEHHUH,
OCHOBHBIE MOHSATHUS U OIIPEICTICHUSI.
1.4 P 8 2 2 0 0 4
Pemenue cucreM JTUHEHHBIX
ypaBHeHui MeToioM Kpamepa,
METOJIOM 0OpaTHOW MaTPHIIBI
1.5 | Tema 5. Penienne cucTeM JIMHEAHBIX 6 0 o) 0 0 4
ypaBHeHul MetozioM ['aycca. Panr




Marpuiibl. Teopema Kponekepa-
Kanemnm.

1.6

Tema 6. Merox I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHEMHBIX
ypaBHeHUNH. OAHOPOHBIE CUCTEMBI
JIMHEHHBIX YPaBHEHUM.

Paznea 2. Bektopsl.

34

10

20

2.1

Tema 1. J/InneliHbIe onepanyy HaJQ
BEKTOpaMH, UX CBOMCTBA. JInHEIHBIE
KOMOMHAIUK BEKTOPOB. JINHENHHO
HE3aBUCUMBIE U JINHEWHO 3aBUCUMBIE
CHCTEMBI BEKTOPOB.

2.2

Tewma 2. ITonsiTre 6a3uca.
Koopaunatel BekTopa.
KonnuneapHocTh, OpTOroHaIbHOCTh U
KOMIUIaHAPHOCTh BEKTOPOB.

23

Tema 3. CxasisipHOE POU3BEICHUE
BEKTOPOB U €ro cBoicTBa. BekTopHOe
MIPOU3BEIEHUE IBYX BEKTOPOB, €TO
CBONCTBA.

24

Tema 4. CmenianHoe MPOU3BEICHHE
TpEeX BEKTOPOB U €r0 CBOMCTBA.
Brruncnenue oobema
napajuienenunesaa. Y cioBue
KOJUTMHEAPHOCTH, OPTOTOHATIBHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.
OpToHOpMHUPOBaHHBIH Oa3uc.
Brruucnenue ckaasipHOTo, BEKTOPHOTO
Y CMEIIaHHOTO MPOU3BEICHHI
BEKTOPOB, 33JJaHHBIX KOOPJAWHATAMU B
OPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JInuneliHbIE IPOCTPAHCTBA.
Pa3zmepHoCTb 1 6a3uc JIMHEHHOTO
MPOCTPAHCTBA.

Marpwuia nepexozaa ot 6a3uca K
0a3ucy npeodpa3zoBaHrEe KOOPIUHAT
BEKTOpa MPU U3MEHEHHUH Oa3uca.
CoOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIC 3HAYCHUSI JIMHEHHOTO
oreparopa.

Pa3zpen 3. KommiekcHbIe Yucja
MHOT04JICHbI

14




3.1

Tema 1. MHOXXECTBO KOMILIEKCHBIX
yucen. DopMbl 3aUCH KOMIUIEKCHBIX
qyCel.

3.2

Tema 2. Onepanuu Ha
KOMIIIEKCHBIMH YHCIaMH.
Paznoxenue MHOTOYJICHA Ha
MHO>KUTEIH OCHOBHAsI TeOpeMa
anreOpsl

Pa3zgen 4. AHaauTHYeCKAS
reoMeTpus

22

12

4.1

Tema 1. CucteMbl KOOpAUHAT.
Pa3nuuHbIe TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

Tema 2. PaznuyHblie TUIIBI ypaBHEHUI
MPSMON Ha TJIOCKOCTH U B
MIPOCTPAHCTBE

4.3

Tema 3. B3auMHoe pacnosioxeHue
IIPSIMBIX HA IJIOCKOCTH U B
IIPOCTpaHCTBE. Brruncienue
PacCTOSTHUM MEXAY ABYyMs TOUKaMH,
TOYKOM U npssmMon. Bzanmuoe
pacIoa0KeHUE MITOCKOCTEM.
Beruucnenue paccTosHANR MEKIY
TOYKOM U INIOCKOCTBIO

44

Tema 4. KpuBbie BTOpOro nopsjika ux
reoMEeTPUUECKUE CBOMCTBA.
YpaBHeHUs 3JuMIICA, TUIIEPOOIIH,
napabossl O011ee ypaBHEHUE KPUBOiA
BTOpOro nopsaka. [Ipusenenue
KPUBBIX BTOPOT'0 MOpPsAKa K
KaHOHM4YecKkoMy Buay. IloBepxHocTn
BTOPOTO MOPsAKA

Hroro

108

16

32 0

60

3aounas Gpopma

Ne

n/m

Pa3aenbl/TeMbl

3aHATUA

TpynoemkocTs, yac

AynurtopHasi pa6ora

Camc
tTOSI1

LIBH
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DJIeMeHThI JIMHEeHHOI aJredpbl
Marpuiipl, 1elCTBUS HaJ MaTPULIAMH.
Onpenenureny, UX CBONCTBA U
BbIYMCIICHHE. MaTpu4Has 3a1nch
CUCTEMBI JINHEUHBIX YPABHEHUN 29 2 2 0 0 25
Pemenne cucreM nmHENHbIX
AnreOpanueckux ypaBHEHUI METO0M
Kpamepa, meTogom obpatHoit
Matpulbl, MeTogoM ['aycca

JIEeMEHTBI BEKTOPHOI aJiredpbl
Jlunelinble onepanuy HaJl BEKTOpPaMHU.
CkainsipHO€, BEKTOPHOE U CMELIaHHOE
NPOM3BECHUS BEKTOPOB, MX CBOMCTBA.
VYcnoBus OpTOrOHaNBHOCTH,
KOJIJTMHEAPHOCTH, KOMITJIAHAPHOCTH
BEKTOPOB

23 1 2 0 0 20

KoMniiekcHble YHcjIa |
MHOTOYJIEeHbI

MHO0XeCTBO KOMILICKCHBIX YHCEI.
3 q)OpMI)I 3allMCU KOMIIJICKCHBIX YHCCII. 15 1 2 0 0 12
Onepanuu HaJ KOMIUIEKCHBIMU
yuciaamu. Pazinoxxenrne MHOTOYICHA Ha
MHOXHUTEIN OCHOBHAs TeOpemMa
anreOpbl

AHaJINTHYeCKasi reoMeTpusi
Pas3nuuHble TUIIBI ypaBHEHUN
IJTIOCKOCTH U IIpsiMoi. B3anmHuoe
5 | pacnonoxeHue NPSAMBIX Ha IJIOCKOCTH 29 2 2 0 0 25
U B IPOCTPaHCTBE. Brruncienue
PAacCTOSTHUN MEXIY TOYKON U
TJIOCKOCTBIO, TOYKOW U MPSIMOIA.

Kpusbie 1 moBepXHOCTH BTOPOTO 12 0 2 0 0 10
TOpsIIKa

Hroro 108 6 10 0 0 92

3.3. Conepskanue pa3iesioB TUCHUIJINHbBI

BBeaenue

[Ipenmer, 3amaun u conmepkaHue TUCHUILIUHBL. OCHOBHBIC ATANbl Pa3BUTHUS JUCIUTIIINHBL.
CrpykTypa Kypca, ero MecTo ¥ pojb B IOJATOTOBKE OakajgaBpa, CBs3b C IPYTUMU TUCIUTITHHAMHU.



Pa3nes 1. DiieMeHTBI JIMHEHHOMH aJaredpbl

Tema 1. MaTpuusbl U onpeaeTuTe 4.

[Tonstue Mmatpuubl. Buasl matpun. [eiictBus Hax MmatpunaMu. Oniepanuy Hal MaTpULIAMU U
ux cBoicTBa. OrnpenenuTenu, UX CBOWCTBA U BbiuucieHus. [IoHATHS MUHOpa U anrebpanyeckoro
JononHeHus.  PasnoskeHue ompenenuTens MO 3JeMEHTaM CTPOKH HIM cTojiOna. Berumcnenue
OIPEEIUTENIEH PA3INYHOIO IOPSIKA.

OOpaTHas MaTpulla U AJITOPUTM €€ BBIYUCIICHUS. DJIeMEeHTapHble MpeoOpa3oBaHus MaTPHIL.
[TpuBeneHre MaTpHIIbl K TMAaroHaIbLHOMY WIH TpamnelueBUIHOMY BUay. MaTtpuuHas ¢opma 3anucu
CHCTEMBI JITHEWHBIX aJIreOpandecKuX ypaBHeHUU. PaHr MaTpHIlbL.

Tema 2. Pemienne cucreM JTHHEHHBIX ajJredpanyecKux ypaBHeHHIA.

CucreMbl JTUHEHHBIX alreOpanvyeckuX ypaBHEHWH, OCHOBHbIE MOHATUA. Perenue cucrem
JMHENHBIX ypaBHEeHUI MeTo1oM Kpamepa, meTogom oOpatHoi MmaTpulibl, MmeTogoM ['aycca. Teopema
Kponekepa — Kanemu. Pemienue mpon3BoJIbHBIX CUCTEM JIMHEHHBIX YpaBHEHUM MeToaoM [ aycca.
Pelienne oqHOPOIHBIX CUCTEM JIMHEHHBIX YpaBHEHUN. KpuTepuii CyliecTBOBaHUSI HETPUBHAIBHBIX
pelLICHUH.

Pa3znea 2. DiieMeHTbI BEKTOPHOM ajredpbl

Tema 1. JluneiiHble omepanuy HaJ BEKTOpaMH, MX CBOicTBa. JIMHEiiHbIe KOMOMHALIUU
BEKTOpPOB. JIMHENHAs 3aBUCMMOCTh M HE3aBHCUMOCTb BEKTOpPOB. ba3uc CUCTEMBI BEKTOPOB.
EnMHCTBEHHOCTH pa3ioKeHus BEKTopa 1o 6aszucy. OpTOHOPMUPOBAHHBIN Oa3wcC.

Tema 2. CkansipHoe, BEKTOPHOE U CMEIIaHHOE MPOMU3BEACHUSA BEKTOPOB, UX CBOMCTBA. Y CJIOBUSA
OpPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BrluncieHne ckajlspHOro,
BEKTOPHOIO M  CMEIIAHHOTO [POW3BEJACHUNH  BEKTOPOB, 3aJaHHBIX KOOpAMHATaAaMH B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneiineile npoctpanctBa. [loHsTHEe 0a3uca NPOCTPAHCTBA TECOMETPUUYECKUX
BeKTOpoB. [IpeoOpazoBaHre MaTpuIlbl JIMHEHHOTO oreparopa Mpu mnepexoje oT Oaszuca K 0asucy.
CoOcTBeHHbIC 3HAUYCHHS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3gea 3. KoMILIeKCHBIE YHCIAa U MHOTOYJICHbI

[Tonsatne komiieKCHOTO uucia. DOpMbl  3alUCH  KOMIUIEKCHBIX 4uced. [lelcTBug Han
KOMIUIEKCHBIMM uKciiamu. @opmyiia Myaspa. M3BiaedeHrne KOpHs N-0i MOJ0KUTEILHON CTETICHU U3
KOMIUIEKCHOTO 4yKciia. Pa3noxeHne MHOrowieHa Ha MHOHUTeIH. OCHOBHAs Teopema aiareopsl.

Paznen 4. AHaMTHYECKAS TeOMETPUSA

Cucremsl koopauHar. JlekapTOBBI IPSIMOYTOJIbHBIE KOOPAWHATEI HA IUIOCKOCTH U B IPOCTPAHCTBE.
[Tonspuas cucrtema KOOpAMHAT.

Tema 1. IIpsimble ¥ MJI0CKOCTH

Paznuunble THIBI ypaBHEHUH MJIOCKOCTU U YpaBHEHUH NPsAMOi (Ha INIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosiHUNA MeXAy ABYMsl TOUKAMH, TOUKOHM U NPSAMOM, TOUKON U INIOCKOCTBIO.
Brruncnenue paccTosHNs MEXY CKPELIMBAIOIIUMHUCS PSIMBIMH.

Brrunicnenue yriioB Mexy IByMs IPSAMBIMH, IPSIMOM U IIIOCKOCTBIO, ABYMS IIJIOCKOCTSIMHU.

Tema 2. KpuBble 1 IOBEPXHOCTH BTOPOr0 MOPSIAKA

Kpusbie BTOpOro mopsjaka, MX I€OMETPUYECKHE CBOWCTBA M ypaBHEeHHdA. [IpuBeneHue kpuBoin
BTOPOTO MOPSAAKAa K KAHOHUYECKOMY BHU]LY.

10



VYpaBHeHHE NOBEPXHOCTH BTOpOro nopsaka. KaHoHmueckue ypaBHEHHs cQepbl, AIIIUICOUIA,
KOHYca, runep0oiona, napadoiaouaa.

3.4. TemaTHKa NPAKTHYECKUX 3aHATHI N0 JUCHUILINHE «JInHeliHas anredpa»

Ounas popma

No 3ansATHS Tema 3aHsTHS

1 Paspnen 1. DiiemeHTHI JIMHETHOM aare0Opbl. MaTpuibl, 1eHCTBUS
HaJ MaTpULIAMH.

) Onpenenurenyu, UX CBOWCTBA U BbIUKCIEHHE. MaTpuyHas 3alUCh
CHCTEMBI JINHEVHBIX YPAaBHEHUII.

3 OOpaTHas MaTpHIla U ee BHIUUCICHUE.
Cuctembl TUHEHHBIX aNreOpandecKux ypaBHEHHI, OCHOBHBIE

4 MIOHATUSA U ONpelecHus. Penenue cCucTeM JIMHEMHBIX YPaBHEHUI
MetoaoM Kpamepa, MeTogoM 0OpaTHON MaTPHITHI

5 Pemenne cucreM auHENHBIX ypaBHeHUH MeTonoM ['aycca. Panr
Marpuilbl. Teopema Kponekepa — Kanemnm.

6 Meton 'aycca B Ipon3BOJIBHBIX CUCTEMAX JINHEHHBIX YPaBHEHUH.

OHOPOJHBIE CUCTEMBI JIMHEHHBIX YPAaBHEHUM.

Pa3neu 2. DiieMeHTHI BeKTOpPHOM anredpsl.Bekropsl. JInHeiiHbIe
ONepaly HaJl BEKTOpaMH, UX CBOMCTBA. JINHEITHOE MPOCTPaHCTBO
7 TCOMETPHUYECKUX BEKTOpOB. [loHATHE IMHEWHONH KOMOWHAITUU
BEKTOpOB. JIMHEHHO He3aBUCHUMbBIE U JIMHEWHO 3aBUCHMBbIE
CHUCTEMBI BEKTOPOB.

[TonstTe ©Oa3uWca MPOCTPAHCTBA TEOMETPUUYECKUX BEKTOPOB.

] Koopannatsr BEKTOpA. OpTOHOPMUPOBAHHBIH 0asmuc.
KonnuHeapHOCTh,  OPTOrOHANBHOCTb UM KOMIUIAHAPHOCTH
BEKTOPOB.

CkansipHO€ NPOU3BENEHUE BEKTOPOB M €r0 CBOWCTBA. YCJIOBHE

9 OpPTOTrOHAJILHOCTH BEKTOPOB. BekTopHOE mpou3BeleHHE BYX

BEKTOPOB, €r0 CBOMCTBA. Y CJI0BUE KOJUIMHEAPHOCTH BEKTOPOB
CmemiaHHOE TPOM3BENICHHE TPEX BEKTOPOB M €ro CBOWCTBA.
Brruucnenne oobema mapajuiesienunea U MUpaMHIbl. Y CIIOBHE
10 KOMIUIaHAPHOCTH BEKTOPOB. Brruncnenue CKaJISIPHOTO,
BEKTOPHOI'O M CMEUIAHHOTO MPOM3BEIEHUI BEKTOPOB, 3aJaHHBIX
KOOpJMHATaMU B OpPTOHOPMHPOBAHHOM Oa3uce.

Jluneiinple mpocTpaHcTBA. Pa3smepHOCT, M 0a3uc JTUHEHHOTO
MIPOCTPAHCTBA.

Matpunia mnepexoma ot Oasuca k 0Oaszucy. IlpeoOpazoBanue
KOOpJIMHAT BEKTOpa TMpU W3MEHEHMH Oasuca. JIuHelHbIe
OTepaTopsl, AEUCTBUS C JIMHEHHBIMHU oniepaTopaMu. COOCTBEHHBIE
BEKTOPHI M COOCTBEHHBIE 3HAYCHHSI MATPUIIBI

11

Pazgen 3. KommiekcHbIe YMcJIa H MHOIOYJeHbI MHOKECTBO
KOMIUIEKCHBIX 4Yucel. @OopMbl 3allUCH KOMILIEKCHBIX YHCEIL.
JlelicTBus  HajJ  KOMIUIEKCHBIMH  4YHCIIaMHM.  Pa3zjgokeHue
MHOTO4YJICHa HAa MHOYKHUTEJIH, OCHOBHAS TeOpeMa areopsl

12

Pa3znen 4. AnanuTuveckasi reoMeTpust

13 o
CucreMsl KOOpAUWHAT. Paznuunble TUIE YPAaBHCHUH TTIJIOCKOCTH
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14 PasnuuHble THIBI ypaBHEHHMH NPSIMOM Ha IUIOCKOCTH W B
MIPOCTPAHCTBE

15 B3anmHoe pacmonokeHue TpsAMbIX Ha IJIOCKOCTH M B
IIPOCTpaHCTBE. BrIuKciieHnE pacCTOSHUN MEXy ABYMsI TOUKaMH,
TOYKOW M  NOpsIMON.  BbIUMCIEHHE  paCCTOSIHUS ~ MEXIY
CKpeIMBAaIOIIMMHCA  HpsIMBIMUA.  B3anMHOe  pacrnosokeHue
IJIOCKOCTE. BbIlUuCIeHHEe pacCTOSHUM MEXKIYy TOYKOM U
IJIOCKOCTBIO

16 KpuBbie BTOpoOro mnopsaka HX TIE€OMETPUUYECKHE CBOMCTBA.
VYpaBHeHus 3muIca, runepoosnsl, napadonsr OOIee ypaBHEHHE
KpHUBOU BTOpOro nopsiaka. [IpuBeneHre kpuBoil BTOPOro mopsiaka
K KaHOHM4eCcKOMY Buay. IloBEpXHOCTH BTOPOIro Mopsiaka

3aounas Gpopma

No 3ansATHS Tema 3aHsTHS

1 Paznen 1. DiieMmeHTHI JIMHETHOM aaredpbl. MaTpuilsl, 1eHCTBUS
HaJ MaTpunamu. OnpeneauTeny, UX CBOMCTBA U BEIYMCIICHHE.
Pemienue cuctem JTMHEHHBIX adreOpanuecKux ypaBHEHUN
2 MeroaoM Kpamepa, MeTonoM 0OpaTHON MaTPHIlbl, METOAOM
l"aycca.
Pa3znen 2. DiieMeHTbI BeKTOPHOM ajiredpobl. JInHeitHbie
ornepaury HaJ BEKTOpaMH, X CBOMCTBA. Beruncnenue
3 CKaJISIPHOTO, BEKTOPHOTO U CMEIIAaHHOTO MPOU3BEICHHI
BEKTOpOB. . COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUCHUS
MaTpHULBI
Paznen 3. KomnjiekcHble YHCIa M MHOTOYWIEeHbI. J[elicTBUS Han
4 KOMIUIEKCHBIMM ~ 4YMcliaMd. Pa3nokeHne  MHOroudjeHa Ha
MHOXHUTEJIH
Pasnen 4. Ananutudeckasi reomerpusi PasiuuHble THUIBI
YPaBHEHNH IUIOCKOCTH U IIPSIMOM HA INIOCKOCTH U B IIPOCTPAHCTBE.
[Tpocreiimue 3agauu aHATUTHYECKON TeOMETpUM (BBIYHCICHUE
PACCTOSIHUM M YTJIOB)

4. YueOHO-MeTOAN4YecKOe M HH(POPMANIMOHHOE 00ecreYeHue

4.1. Hopmartusnbie 1o0kymMeHTbI 1 I'OCThI

I. ®I'OC 23.05.01 HazeMHble TPaHCIOPTHO-TEXHOJIOTUYECKUE CPEACTBA. Y TBEPXKAEH MPUKA30M
Muno6pnayku Poccun ot 11.08.2020 Ne 935.

2. Axanemuueckuil y4yeOHBIM TIIaH 1O HampaBieHuto mnoarotoBku: 23.05.01 Hazemnsbie
TPaHCHOPTHO-TEXHOJIOTHYecKue cpenacTa. [Ipodunb: ABTOMOOMIN M aBTOMOOUIIBHBIN CEpBHC.
®dopma 00yuenus — ounas. 2026.

3. Marpuua pacnpenenenus komnereHuil. 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJOTUYECKUE
cpenctBa (ABTOMOOMIIM M aBTOMOOMIIBHBIN cepBucC). 2026.

4. Vxa3 Ilpesunenta Poccuiickoit ®enepaunn ot 01.12.2016 Ne 642 «Crpaterun HaydHO-
TEXHOJIOTHYECKOTo pa3Butus Poccuiickoit denepannmy».

5. TIpuxa3 MunucrepctBa obpasoBanusi U Hayku Poccuiickoit ®@eneparun ot 23.08.2017 Ne 816
«O6  yrtBepxkaeHun  Ilopsnka  NpUMEHEHUs — OpraHM3alMsAMH,  OCYLIECTBISIOIIUMU
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00pa30BaTeIbHYIO JeATCILHOCTD, SJICKTPOHHOTO 00YUYEHUS, TUCTAHITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH NMPU peanu3aii 00pa3oBaTeIbHBIX MPOTPAMM).

4.2. OcHoBHas JIuTEpaTypa
1. 3a6onorckuii B.C. JIuneiinas anreOpa v aHaTUTHYECKas reoMeTpus (Y4eOHBIH KOMITIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3n-8o MHOPA-M, 2022. 309 c. (Briciiee oOpa3oBaHue:

OakanaBpuar).

2. Cupotuna U.K. Jluneitnas anreOpa v aHAIUTUYECKAsI TEOMETPHS: HHTEPAKTUBHBINA KyPC:
yaebHoe nocobue amns By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

3. Kypc nexumii mo JTWHEWHOW anreOpe W aHAIMUTHUYECKOW TeOMETpuHu: ydeOHoe mocobwue. //
Kynpsasues b.1O., Matsam B.1., Tlokaszees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexrponHsIii pecypc.]

4.3. JlomoJiHMTeJIbHAs JIUTepaTypa

1. Kpatkwuii Kypc BbICIIEH MaTEMATUKH [ DJIEKTPOHHBIN pecypc]: yuel. - DIeKTpoH. AaH. - MockBa:
HamkoB u K, 2017. - 510 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/93522. - 3arn. ¢
9KpaHa.] .

2. 3y6koB B.I'., JlaxoBckuii B.A., MapteiHenko A.W., Munocues B.b., Ilymkaps E.A. Kypc
MaTEMaTHKH JIJIl TEXHUYECKUX BBICIINX Y4eOHBIX 3aBenenuii. Yactu 1-4. M.: MY, 2012. 400
9K3.

3. Uneun B.A., Tlozuax DO.I'. Ananutmueckas reomerpus. M.: Hayka. I'maB.pen-ust ¢uzuxo-
MaTeM.JIuT-pbl, 1988. 224 c.

4. bexnemunies, /I.B. Pemenue 3agau U3 Kypca aHAJIUTUYECKOW T€OMETPUHN U JIMHEHHOU aireOpsl
[DnexTpoHHBIN pecypc]: yuel. mocobue - DneKTpoH. aaH. - Mocksa: @usmatnut, 2014. - 192 c.
[Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana. ]

4.4. DJeKTpoHHBIE 00pa3oBaTeJbHbIE PeCYPCHI
[IpoBeneHue 3aHATUI U aTTECTAMI BOZMOKHO B AMUCTAaHIIMOHHOM (pOopMaTe ¢ MPUMEHEHHEM CH-

CTeMbl JHCTAaHIMOHHOrO o0yuenusi yHuBepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeaporr «MaTtemaTrka» 3JIEKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo Bcem paszaenam
POTPAMMBI:.

Hasanue D0P

Jlunelinas u BektopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYECKAs TCOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jluneitnas anredpa u | https://online.mospolytech.ru/course/view.php?id=462
aHAJTMTHYECKAsi TEOMETPHS

Pa3zpaborannbsie DOP BKII0OYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeaeHuss pabOT B AUCTAHIMOHHOM ¢opMaTe YCTaHABIMBACTCS OTACIbHBIMU
pactopsHKCHHUSIME ITPOPEKTOPa 10 yIeOHOM paboTe W/HUTH EHTPOM yIeOHO-METOINICCKON PabOTHI.

Kamamﬁ CTyI[eHT O6€CHC‘I€H I/IH)II/IBI/II[yaJ'ILHI)IM HCOl"paHI/I‘-IeHHI)IM I[OCTyrIOM K BHGKTpOHHOﬁ
6I/I6J'II/IOTCK6 MOCKOBCKOI'O ITOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

HNHTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOJUYECKUE MaTepualibl B OAJICKTPOHHOM  BHJIE,
npejcTaBiIeHHbIe Ha caiiTe mospolytech.ru B paznene: «LleHTp MaremaTnyeckoro o0pa3oBaHMsD)
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(http://mospolytech.ru/index.php?1d=4486,

http://mospolytech.ru/index.php?1d=5822).

[Mone3nbie yueOHO-METOAMYECKUE U HHPOPMAIIMOHHBIC MaTePHAJIbl IPEJACTABICHBI Ha calTax:
http://exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «HTepHET» I OCBOCHHUS
TUCIUIITMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIneH3MOHHOEe ¥ CBOOOIHO pacnpocTpaHseMoe MPOrpaMMHoOe

o0ecrieyeHue
Ne| HammenoBanue | Pazpaborunk I1O HoctynHocTh Ccblika Ha Ennnblii peectp
(mpaBoodJianarten | (JIMIEH3NOHHOE, | POCCHICKHX MPOrpPaMM AJs
b) cB00OTHO 9BM u B/l (npn Haanumuu)
pacnpocTpaHsieM
oe)
1 | AstraLinuxCom | OOO JInneH3noHHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OOO "HOBBIE JIMuieH3uOoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT'UN" 75

4.6. CoBpeMeHHbIe TIpodeccHOHATIBbHBbIE 0a3bl TaHHBIX U HHPOPMALIMOHHBIE
CIIPABOYHbIE CHCTEMbI

Ilepeyens pecypcoB cetu UHTepHeT, A0CTYNHBIX /I OCBOCHHUS AUCHUILINHBI:

HaumenoBanue

Ccbuika Ha pecypc

HoctynHocTh

HNudopmanuoHHo-cipaBoYHbIE CHCTEMbI

https://stackoverflow.co

JocTynHa B ceTn

00pa3oBaTEeNBFHBIX CTAaHAAPTOB
BBICIIEr0 00pa30BaHUs

StackOverflow / WuTepHer 6e3
m
OTpaHUYCHUIN
Undopmanmonnsie pecypesl Cett | http:// www.consultant.ru | JlocTymso
Koncynbrantllmoc
[Toptan ®enepanbHbIX
TOCyAapCTBCHHBIX http://www.fgosvo.ru. JoctymnHo
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DJIEKTPOHHO-0MOJINOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ JoctynHa B cetu
WuTepHer 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop | loctynHa B cetu
v/ Wurepuer 6e3
OTpaHUYCHUIN

Ipodeccnonanbubie 6a3bl JAHHBIX

baza naHHBIX Hay4YHOH http://www.elibrary.ru JlocTymHO
DIIEKTPOHHON OHOMHOTEKU

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | JlocTtymHo

noJiuTeMaTHIecKas peepaTuBHO-
oubmmorpaduaeckas u
HAyKOMETpHUYeCKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

5. MaTepuajibHO-TEXHHUYECKOE o0ecnedeHue QUCIMIIMHBI

MarepuanbHO — TeXHHYecKas 0a3a yHHBEpCcHTETa 00ECTeUYMBAaeT MPOBEIECHUE BCEX BHUIOB
3aHATUH, NPEIYCMOTPEHHBIX YYeOHBIM IJIAHOM, U COOTBETCTBYET JAEHUCTBYIOLIUM CAHUTAPHBIM U
IPOTUBONOXAPHBIM MpaBUIaM U HOPMaM.

Kadenpa «MaremaTrka» uconp3yeT yueOHble ay AUTOPUH U3 00IIEro (oHAa YHUBEPCUTETA.

[Ipyu HeoOxomumocTH Uil NPOBEAEHUS HHTEPAKTHBHBIX MPAKTUUECKUX  3aHATHM
UCIIOJIB3YIOTCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToanvecKkue peKOMeHIAlNH

6.1. MeToauueckue peKOMEHAANMHU Il MIPENnoaaBaTeIsd
10 OPTraHN3aluN 00y4YeHHs

[Ipexxne Bcero, ciaemayeT oOpaTUTh BHUMAHHE CTYJICHTOB Ha TO, YTO IMPAKTHYCCKH BECH
M3y4aeMbIil IMH MaTepHall He TpeOyeT KaKOW-Tu00 CreluaaIbHOM (IONMOJTHUTEIBLHOM) MTOATOTOBKH H
BIIOJIHE MOXKET GBITB YCIICIIHO M3YYCH, CCJIIN CTYACHTHI 6y,Z[YT MoCcCiaTh 3aHATUA, CBOCBPECMCHHO
BBINOJIHATh JIOMAalllHUE 3aJaHUsl M TI0JH30BAThCS (IIPH HEOOXOIUMOCTH) CHCTEMOW IUIAHOBBIX
KOHcyHBTaHI/Iﬁ B TCUCHUC KaXXJ0I'o CCMECTpa. BOH.IC[[LHI/IG B KypC MaTCMAaTUKH! pa3acCiibl SABJIAIOTCSA
KJIACCHYECKHMHU, B TO K€ BPEeMs OHHM NPAKTUYECKH OPHEHTHPOBAHBI, TaK KaK MMEIOT IIMPOKOE
pacrpoCTpaHeHHE I PELICHMs] Pa3HOro poja 3a4ad BHYTPHU CaMOM MaT€MaTHKU U IIPUKIAIHBIX
3amgad. VX ocBOEHHE MOMOMKET CTYJEHTaM JIOTUYECKH BEPHO, apIyMEHTHPOBAHO U SICHO CTPOWTH
YCTHYIO U NMHUCBMEHHYIO peub, YCIEUIHO MPUMEHSATh HAKOIJICHHbIE 3HAHHUSA B MPO(ECCHOHAIBHON
JeSITeTTbHOCTH.

HeoOxomuMo ¢ camoro Hauvana 3aHATHH pPEKOMEHAOBaTh CTYAEHTaM OCHOBHYIO U
JIOTIOJTHUTEIIPHYIO JIUTEPATypy, @ B KOHIIE CEMECTpa JaTh CIMCOK BOIPOCOB JUIS TOATOTOBKH K
HK3aMEHY.

15



Ha mepBoM 3aHSATHH 1O JUCHIUIUIMHE CIIETyeT 0053aTeIbHO MPOMH(POPMHUPOBATH CTYICHTOB
0 Buzie U popMe MIPOMEXYTOUHOM aTTeCTAMK [0 JUCLUIUIMHE, CPOKAX €€ MPOBEICHHS], YCIOBUAX
JIOTIyCKa K MIPOMEXYTOUYHOHN aTTeCcTaliy, IPUMEHIEMbIX BHIaX MPOMEKYTOYHOI'O KOHTPOJISL.

N3noxxeHne TEOPEeTHYECKOTO MaTepHalla JOJKHO CONPOBOXKIATHCS WIUIFOCTPATUBHBIMU
npUMepamu, TIIATENbHO OTOOpPaHHBIMU IPENOAABATENEM TaK, YTOObI TEXHUYECKHE TPYJIHOCTHU U
BBIKJIAJKM TpU PEIICHUU 3aJa4d HE OTBJICKaJIM OT IJIABHOTO: OCMBICIIEHHS HJIEU U CYTH
npUMEHseMbIX MeToJoB. CreyeT Bcerja yKasbplBaThb IPUMEPHI MPAKTUUYECKOIO IPUMEHEHUs
PAcCCMOTPEHHBIX HA 3aHATUSAX YpaBHEHUN U (PopMyIL.

[IpakTuueckue 3aHATHS JOJDKHBI OBITH OpPraHM30BaHbl IPENoAaBaTesieM TakuM o0pa3om,
YTOOBl  OCTAaBaJIOCh BpEeMs Ha [EPHOAMYECKOE BBIIOJHEHHE CTYyJEHTaMH  HEOOJbIION
CaMOCTOSITENIbHOM paObOThl B ayAUTOPUH I IPOBEPKU YCBOEHHUS U3JI0)KEHHOT0 MaTepHaia.

[IpernonaBaTens, BEAYLIMH MPAKTUYECKHE 3aHATHS, MJOJDKEH COIVIACOBBIBATH Y4eOHO-
TEMaTUYECKUH IJ1aH 3aHATHH € JIEKTOPOM, UCIIOIb30BaTh €IUHYI0 CUCTEMY 0003HAUEHUH.

[IpenonaBaTento cieayeT JOOMBAThCA CUCTEMaTHYECKON HETIPEPBIBHOM pabOThI CTYIEHTOB B
TE€YEHHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CUIIBHBIX CTYJIEHTOB U IIPUBJIEKATh UX K HAy4HOH paboTe,
K Y4aCTHIO B Pa3HOI'0 poJia OJUMIINANAaX U KOHKypcCax.

CryaeHT NOKEeH OIIyIIaTh 3aMHTEPECOBAHHOCTh MPEIO01aBaTeNsl B JOCTHKEHUN KOHEYHOTO
pe3yJbTara: B IpUOOpPETEeHNH 00yYaloUIMMHUCS IPOYHBIX 3HAHUH, YMEHUI U BIIaJIeHNs] HAKOIUIEHHON
uHpOpManUeH Ut pereHus 3a1a9 B IPOeCCHOHATBHOM e TETFHOCTH.

6.1.1. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

Bo3moxHO TpoBeleHME 3aHATUH W aTTECTallMii B AWCTAHIMOHHOM (oOpMaTe C NPHUMEHEHUEM
CUCTeMBl JTUCTaHIMOHHOTO o0yueHus yHmBepcuteTa (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kageapoii «MaTemaTuka» 3IEKTPOHHBIX 00pa3oBarteibHbIX pecypcoB (DOP) (cm. .4.4).

[Mopsimoxk mpoBeneHuss paboOT B JAWCTAHIMOHHOM (popMaTe yCTaHABIMBAETCS OTIEIBHBIMU
PacHOPSHKEHUSIME IPOPEKTOPA 110 Y4eOHOH paboTe M/UiIH HEHTPOM yueOHO-METOIUUECKON pabOTHI.

6.2. MeToauyecKkue yKazaHus JJ151 00y4arOUUXCS 110 OCBOCHUIO
AMCUMILTAHBI

Pa3znes: 31eMeHTHI JIMHEIHOH ajareOpbl

Martpuusl u onpeaenaurtenu. [Ipexe Bcero, CTyA€HT JOKEH MOHATh, YTO MaTPHIlA — 3TO
Tabnuia yncen (mpuueM 3Ta TabJIMia MOXKET UMETh OJMHAKOBOE YHCIIO CTPOK M CTOJIOIOB, & MOXKET
OBITh U MIPSIMOYTOJIBHOM), & ONIPEAECTUTENb- 3TO YUCIIO, 3aMHCHIBAEMOE B BUJIE KBAAPATHOM TaOIUIIBL,
TO €CTh ONPEICTUTENIN CYIIECTBYIOT TOJIBKO Y KBaIPATHBIX MATPHIL.

Crnenyet oOpatuth 0oco00e BHUMaHHE HA OMEPALUI0 YMHOKEHHUS MPSMOYTOJIBHBIX MaTPHUIL U
MOHATh, KaKUM TOJIy4aeTCsl TOPSAIOK MaTpuilbl — mpousBeneHus. OcOOCHHOCTh MAaTpHUIl TaKKe
COCTOMT B TOM, UYTO TIPOM3BEJCHHME MATpHII HE MepecTaHoBouHO, To ecTh 4B # BA Cnenyer
00s13aTeNbHO YOSIUTHCS B 3TOM, PEUINB COOTBETCTBYIOIINE 3aJaUH.

BaxubpiM siBsieTcs moHsiTue oOpaTHOW MaTpuubl. Hamo 3HaTh yciioBHE CYLIECTBOBAHMS
0o0paTHON MaTpUIBl U ANTrOPUTM ee mocTpoeHus. [locie ee BBIYUCIEHHUS 1€IecCO00pa3HO JeNnaTh

NPOBEPKY TPABWIBHOCTU PpEIICHUS, BBINIOJIHUB OIEPAINAI0 yMHOKEHUS A'A=E (momkHa
MOJTYYHUTHCS €IMHUYHAS MAaTPHIIA)

[Ipu m3ydeHuM ompenenuTesei HaJ0 YETKO YCBOUTH MOHATHUS MHHOPA, alre0pandeckoro
JIOTIOJTHEHHSI, 3HAaTh MHOTOYHUCIICHHBIC CBOWCTBA ompeaenurens. J[Is OCBOCHHS TEXHUKH
BBIYUCIICHUS ONpEIeNuTeNeil 1enecoo0pa3Ho, BbIOpaB IMPOU3BOJIBHBIN ONpEAETUTENb BBIIIE
TPETHETO MOPSIKA, PACKPBITH €T0 PA3IMIHBIMH CITIOCOOAMU, IPUMEHSIST PA3JIOKEHHUE U TI0 CTPOKAM H
no crosnbnaMm. OOpatuTe BHUMaHUE, KaKHe CTPOKH (CTONOLBI) MPEANOUTUTEIbHEE BHIOMpATh IS
PACKPBITHUS ONIPEACIIUTENS, YTOOBI yIIPOCTUTH €T0 BhruucieHne. Oco0eHHO () PEeKTUBHO BBIUUCTICHNE
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OTIPENICIIUTENS C TIOMOIIBIO JIEMEHTAPHBIX MPeo0pa30BaHUM, MPUBOAAIINX €T0 K TPEYTOJIbHOMY
BUTTY.

[Tpu n3ydeHun pemeHnii CucTeM JIMHEHHBIX anredpandeckux ypaHeruii (CJIAY) obparute
BHUMAaHUE, MPEXKJIe BCEro, Ha MOHSATUE PEIICHHs] CUCTEMBI U yCIOBUS CYLIECTBOBAHUS PEIICHUN B
3aBHCHMOCTH OT COOTHOIICHHS MEX/y PAHIOM MaTPHIIbI, PAHTOM PaCIIMPEHHON MaTPHUIIBI CHCTEMBI
U YHUCIIOM HEU3BECTHBIX M ypaBHeHHUU. OOpaTuTe BHHMAaHHE HAa YCIOBHUS MPUMEHEHUS (OpMYI
Kpamepa u wmeroma oOpartHOil wMaTpunpl. BHuMaTenbHO pa3z0epuTe TpUMEpPHI  PEUICHHUS
MPOU3BOJBHBIX CHCTEM JMHEHHBIX anreOpanueckux ypaBHeHUl metogoMm [aycca (BBeaeHue
0a3MCHBIX ¥ CBOOOIHBIX TIEPEMEHHBIX ).

Pa3nesi: JieMeHThI BEKTOPHOM aaredpnl

[Ipu u3ydyeHnn NaHHOM TeMbl OOpaTHTE BHUMAHKUE HA JTMHEWHBIC OTICpaAIlH HaJl BEKTOPaMH,
Ha MOHSTHS JIMHEHHOW HE3aBUCUMOCTH M JIMHEHHOUW 3aBUCHMOCTH BEKTOPOB, Ha (DyHAAMEHTaJIbHOE
MOHSATHE 0a3uca BEKTOPHOIO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0Oa3uca), Ha Pa3IOKECHUE
BEKTOpa 1o 0azucy.

3HaTh OIpeneNeHne, TeOMETPUIECKAE CBOWCTBA CKAJISIPHOTO, BEKTOPHOTO W CMEIIAHHOTO
MPOU3BENICHUSI BEKTOPOB, (hOPMYIIBI AJIsl UX BBHIYMCICHUS B BEKTOPHON M B KOOpPAWHATHOU (hopme.
OO0s3aTeNbHO 3HATH W YMETh TIPOBEPSATH YCIOBHS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUTAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHbIE YHCJIa 1 MHOTOYJIEHbI

B »stoM paznene, mpexnae Bcero, Hau0 MOHATh, YTO KOMIUIEKCHOE 4YHCIO SIBHIIOCH
pacmiupeHueM TOHATHS JEHCTBUTENBHBIX YHCEN, 3HATh OIpENeNIeHHE M TPH (OPMBI 3aIMUCH
KOMIUIEKCHOTO yucna (anredpandyeckyro, TPUTOHOMETPUYECKYI0 U  IOKa3aTeNbHYIO),
TeOMETPUYECKYI0 MHTEPIPETANNI0 KOMIUIEKCHOTO YHCIAa M B3aUMHO-OJHO3HAYHOE COOTBETCTBHE
MEXy MHOXXECTBOM KOMITJIEKCHBIX YHCEN M MHOXECTBOM TOYEK KOMILIEKCHOM MIOCKOCTU. 3HATH
dbopmyny Diinepa. KoMriekcHbIe Unciia MOXKHO U300pakaTh C MOMOIIBIO BEKTOPOB HAa KOMIIEKCHOM
rwiockocTH. [ToaTomy omeparuu cjaoKeHUs U BBIUUTAHUS KOMIUIEKCHBIX YUCET MOTYT ObITh CBEJICHBI
K OTIEpALIMsM CIIOKEHHSI ¥ BBIYUTAHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3Hath W yMmeTb BBINONHATH OINEpali YMHOXEHUS, JEJCHHsS, BO3BEJACHUS B
MOJIOKHUTEIBHYIO CTENEHb KOMIUIEKCHBIX YHCEJ, 3allMCAHHBIX B TPUIOHOMETPUYECKOW Qopme,
U3BJICYCHUSI KOPHS N-OM CTENEHN U3 KOMIUJIEKCHOTO YHCIIA.

Crnenyer oOpaTuTh BHMMAaHHE Ha TO, YTO MHOXXECTBO KOMIUICKCHBIX YHCEN SBIISETCS
3aMKHYTBIM, TO €CTb JI00as airedpandeckas onepanus HaJl KOMIUIEKCHBIMH YHCJIaMU HE BBIBOJUT 32
npezensl 001acTH KOMIUIEKCHBIX YHCElL.

Hano 3HaTh pa3nuyHbie BUIIbI Pa3JI0KEHUS MHOTOUYWIEHAa HA MHOXKHUTENH IS CIIydaeB, KOraa
Cpeau KOpHEHl MHOrowieHa MOTYT OBITh KpaTHbIC, KOMIUIEKCHBIE KOPHH. DTH CBEAEHUS OyIyT
HCIIOJIb30BAThCS, HAIIPUMED, B UHTETPAIbHOM UCUUCIICHUH TPY BHIYMCICHUU HHTETPAJIOB OT IPOOHO-
panMoHaNbHBIX (PYHKIHMA, PU PENICHUN JIMHEHHBIX OTHOPOIHBIX MU depeHIINATBLHBIX YPaBHEHHH
N-TO TOPSAJZIKA C MIOCTOSTHHBIMU KO3 DUITHEHTaMHU.

Pazgesn: Anaaurudyeckasi reoMeTpust

[Ipy u3ydyeHUM aHATUTUYECKOW TE€OMETPUU CJEAYET, MPEkKIE BCEro, MOHATh, YTO €€ 3aJadei
SBIISICTCSI U3YYEHUE F€OMETPUUECKUX OOBEKTOB MPU MOMOIIY AHATUTUYECKUX METOJOB alreOpsl U
MaTEeMaTHYeCKOro aHalu3a. B OCHOBE Takoro mojxoAa JEXKUT METOJ KOOpJAUHAT, BIEPBBIC
cUcTeMaTHYeCKu npuMeHeHHbIH P. Jlekaprom. OCHOBHBIE MOHATUS T€OMETPUM (TOUKa, MpsiMasd,
IUIOCKOCTh) SIBJISIFOTCSL HEOIpEAEIsieMbIMU, U JUISI X OMHCAHUS NMPUMEHSETCS aKCHOMaTHYeCKUN
METO/, TIO3BOJIAIONINI YCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBUE MEXK/Ty MHOXKECTBOM TOUYEK
pSIMON U MHOXKECTBOM JE€HCTBUTENBHBIX YHCE U, TAKUM 00pa30M, BBECTH CUCTEMY KOOPIUHAT.
Hano getko ycBouTh pasnuunble (HOpMBbI ypaBHEHUH MPSIMON M IJIOCKOCTH YMETh MEPEXOAUTH OT
0Z1HO# (hopMBI K 1pyroil. CielyeT OCMBICIUTD U YCIIEIIHO IPUMEHSTh PEIIEHUS KJIIaCCUYECKUX 3a7a4
AHAJTUTUYECKOW T€OMETPHH O B3aUMHOM PACIIOJIOKEHUU MPSIMBIX U TUNIOCKOCTEH, YMETh ONpeiesTh
YTJIbI U PACCTOSIHUSI MEXAY Pa3IMYHBIMU F€OMETPUUECKUMU O0BEKTAMHU.
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OTMmeTUM B 3aK/IIIOYCHHUEC, YTO YCIICIIHOC MU3YUYCHHUC IUCHUIIIIMHBI « Jluneiinas anre6pa»,
npuoOpeTeHre HEOOXOAUMBIX KOMIIETCHIIMH, YMEHHH M HABBIKOB BIIAJICHHS MAaTEMaTHYCCKUM
anmapaTtoM TpeOyeT OT CTYJCHTOB OOJIBIION CaMOCTOSITENILHOW paboThl. OOpaTUTe BHUMAaHUE, YTO
KOJIMYECTBO YaCOB, OTBOJMMBIX Ha CAMOCTOSTEIbHYIO pa0OTy B COOTBETCTBHH C YYCOHBIM TUIAHOM,
OOJIBIIIE YKCIIa JaCoB, OTBOAMUMBIX Ha BCC BUJbI Ay JUTOPHBIX 3aHSITHH.

7. ®OHJ OLICHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI ¥ OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHUsI

Jlis KOHTpOJs yCHEeBaeMOCTH W KadecTBa OCBOCHMS JUCIUIUIMHBI HACTOSILIEH MporpaMMoit
MPEyCMOTPEHBI CIEAYIONINE BUAbI KOHTPOJIS:

— KOHTpOJIb TEKYIIEH YCIIeBaeMOCTH (TEKYIIUNA KOHTPOJIb);
— MPOMEXYTOYHAs aTTecTanus (IK3aMeH).

HaumenoBanue
Bun xouTpOns
KOHTPOJIS Kpatkas xapakTepucTrka KOHTPOIIS
Ne n/m pe3yapTaTOB
pe3yJIbTaToB PE3yNbTaTOB O0YUYCHUS
oOyueHus
oOyueHus
OOyuaronuiics B TEUCHUE ceMecTpa
PacuetHo- CaMOCTOSITENIbHO BBINIOJIHAET PsiJl pPacyeTHO-
1 rpaduyeckas Texymuii rpadpuueckux pabotr mo Teme pazaena. [lpu
paborta MIPOBEpKE MpernoaBaTesib OLICHUBAET KaueCTBO
o(opMIIeHHS, TIPAaBUJILHOCTh PACUETOB.
Pemenne KOHTPOJIbHOM paboThl
OCYILECTBIIIETCS HA  TOCIEAHEM  3aHATUU
nzydaemoro pasaena. KoHTponbpHas pabota
KontponbHas .
2 46014 Texymuii BBITIOTHSIETCS WHANBUAYATbHO KaKIBIM
p ctyaeHToM. Ilpu mpoBepke mpenogaBaTelb
OIICHUBAET TMPaBUIBHOCTh  IPOU3BEIECHHBIX
pacyeToB.
TecTtupoBaHue NPOBOJUTCS HA TMOCIEIHEM
3aHATUM u3y4yaeMmoil TeMbl. TecTupoBaHue
oCyllecTBIseTCs, JIMOO  MpU  MOMOIIHU
3 Tect Texymmit KOMITHIOTEPHOM CUCTEMBI TECTUPOBAHMUS, JTHOO C

HUCIIOJIB30BAHHEM BBIJAHHBIX TeCT-3aIIaHI/Iﬁ Ha
6YM8_)KHOM HocuTtene. B paMKax TECTUPOBAHUA
IIPOBEPACTCA 3HAHUC TeopeTHqCCKOﬁ 0a3ml.

[TpomexyTouHasi arrectanusi OOyyaromuxcs B
(dopme dK3aMeHa MPOBOAUTCS IO Pe3yJIbTaTaM
BBITIOJIHEHUSI BCEX BHIOB Y4eOHOW paboTHI,
MPEyCMOTPEHHBIX Y4eOHBIM IJIAHOM 10 JTaHHOU
JUCLMIUIMHE, TpU  OTOM  YYHUTHIBAIOTCSA
pe3yNbTaThl TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH
B TeueHHe cemectpa. OueHKa CTENeHU
4 OK3aMeH [TpomMeXyTOUHBIH | TOCTHKEHUS OOYyYaIOUMMHCSA — IJIAHUPYEMBIX
pe3yiabTaToB  OOydeHUs 1O  JUCLMILIIMHE
IIPOBOAMTCA IPENOAABATEIIEM, BEAY UM 3aHATUS
10 AUCHUIUIMHE METOJOM JKCIEPTHOW OLEHKH.
IIo wroram mnpOMEXyTOYHOM AaTTeCTaluu I10
JUCLUIUIMHE BBICTABIISIETCS OLICHKA «OTIMYHOM,
«XOpOLLOY, «YZOBJIETBOPUTEIBHO W
«HEYIOBJIETBOPUTEIIBHOY.
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7.2.

HIkana u KpuTEepUM OLEHUBAHUS PE3YJbTATOB 00yUeHUS

[TokazaTenemM OLIEHMBAHHUS KOMIIETEHIMM Ha pPa3MYHBIX 3Tanax HMX (opMuUpoOBaHHS SBISETCS
JOCTIKEHUE 00yUJaloIMMUCS TUIAHUPYEMbIX PE3yJIbTaTOB 00YUEHHS [0 JUCHUIUIHHE (MOJIYJIIO).

Kpurepuu oneHuBanus

Iloka3zaTennb
HeynoBjieTBOpUTEJbHO | Y10BJETBOPUTEIBLHO Xopomo OT1iu4HO
3HATH: OO6yuaronuiics OObyuaromuiics Ob6yuaroumii | OOyyaronu
JNEMOHCTPUPYET MOJHOE | JIEMOHCTPHUPYET cst st
TCOPCTUHCCKUC | oreyreTBUE M HETOITHOE JIEMOHCTPUPY | JIEMOHCTPH
OCHOBBLIL HEJOCTATOYHOE COOTBETCTBHE T YaCTHYHOE | pyeT
JMHCHHO COOTBETCTBHUE CIIEAYIOUINX 3HAHUW: | COOTBETCTBH | MOJIHOE
anreOpe v CIEIYIOIMX 3HAHUMA: e COOTBETCTB
aHATTUTUYECKOU TEOPETHUECKHE CleyIomEX | He
TCOMETPHH, TEOPETHUCCKHE OCHOBEI | OCHOBBI IMHCHHOM SHAHTIL: CretyIomH
KOMIUICKCHBIC | JIMHCHHOM anr(i6pbl u anreOpsl U 3 X 3HAHMH:
qHca. aHATTMTHYECKON aHATTUTHYECKON TEOPETUIECK
reOMETPHH, T€OMETPHH, 1€ OCHOBBI TeopeTuyec
KOMIIJICKCHBIE YUCIIa. KOMILJICKCHBIC YNCNa. | JTUHEHHOM KHE OCHOBBI
anreOpsl U JTUHEHHON
AQHAJIUTUYECK | anredpbl U
ol AHAIIUTHYEC
reOMETPUH, KOM
KOMIUIEKCHBI | TEOMETPHH,
€ Juca. KOMILJIEKCH
BIC YHCIIA.
Honyckarorc
o CBobonHO
HE3HAYUTENIb | ONEPHPYET
HBIE OIMMOKH, | TPHOOPETeH
HETOYHOCTH, | HBIMHU
3aTPyAHEHUS | 3HAHWSIMH.
npu
aHATTMTHYECK
ux
OTIepaLHUsX.
YMeTh: OO6yuarommiics He ymeeT | OOydarommiics O6yuarommii | OOyuaroiu
WU B HEOCTAaTOYHOU JEMOHCTPUPYET cs ucs
peLath 3a/a9N | creneny ymeer: HETIOIHOE JIEMOHCTPHUPY | AEMOHCTPH
A e COOTBETCTBHE eT YaCTHYHOE | pyeT
UCIOJIB3Y PCLIATh 3a/1a191 1 CJIeyIOIUX YMEHHI: | COOTBETCTBH | MOIHOE
OCHOBHBIC yIpaKHEHUS HCTIOIB3Y S e COOTBETCTR
METOJIBI, OCHOBHBIE METO/IBI, pemaTh 3a1a4u 1 ceyiommx | e
U3y4eHHbIC B M3YYCHHBIC B Kypce yIpaXKHEHUS yMEHHiT: CIeTyIonH
Kypee JTMHEWHOU anre:6pe u UCTIOJIb3YsI OCHOBHBIC X YMEHHit:
JTUHEHHOU aHATTUTHYECKON METO/Ibl, U3YUYCHHBIC B | pEIIaTh
anredpe u reOMETpUN; Kypce JIMHEMHOU 3a7a44 U pelarthb
aHAJIUTUYECKON | ONEepUpoBaTh C anredpe u YOpaXHEHUS | 3aa4d U
TCOMETPHH; KOMILICKCHBIMHU AHAITUTHYCCKOU UCTIONB3YS yIpaKHEHU
ONIEPUPOBATH C | YUCIIAMH. reOMETPHH; OCHOBHBIC s
KOMIUIEKCHBIMHU OTIEPHUPOBATH C METOJIBI, UCTIONB3YS
YHCIIaMU. KOMILJICKCHBIMHU U3yYEHHBIC B | OCHOBHBIC
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YHCIAMHU. Kypce METO/pbI,
Jlomyckatrores JIMHEWHON W3Yy4YECHHBIE
3HAYUTEIbHbIE anredpe u B Kypce
OLIMOKH, MPOSIBIIAETCS | AaHATUTUYECK | JTMHEHHON
HEJIOCTATOYHOCTH on anredpe u
YMEHHH, [0 psLy reOMETPHH; aHaJINTUYEC
MoKa3aTelieu, ONEPUPOBATH | KOU
o0yyaromuics C reoOMeTpHH;
UCTIBITHIBAET KOMIUJIEKCHBI | ONEpPUpOBAT
3HAYUTEJIbHbBIE MU YHMCIIaMH. | b C
3aTpyIHEHUS NpU Ymenus KOMIUIEKCH
OIepPUPOBAHUU OCBOEHBI, HO | BIMH
YMEHHUSAMU NPU UX JOMYCKAIOTCS | YACITAMHU.
MIepeHOCe Ha HOBBIE He3HauuTenb | CBoOOIHO
CUTYyallUH. HbIE OLIHOKH, | OTIepUpYET
HETOYHOCTH, | IpuoOpeTeH
3aTPyAHEHUS | HBIMU
npu YMEHHUSIMH,
AQHAIUTUYECK | IPUMEHSIET
ux uX B
onepanusx, CUTYyaLMsIX
nepeHoce MOBBILLIEHH
YMEHHI Ha on
HOBBIE, CJI0KHOCTH.
HECTaHIAPTH
ble
CUTYyalUH.
BJIAJIeTh: OObyuatomuiics He | OOyuaromuiics B OO6yuatouuit | O0yuarom
BJIaJIEET U B | HEIOCTaTOYHOMU Cs YaCTUYHO | WCs B
HaBbIKaMH HEJIOCTATOYHON CTETEeHU | CTEIICHH BJIaeeT: BJIAJICET: MOJTHOM
TIPUMCHCHI BIIAJICET obbeMe
JTUHEHHOU HaBBIKAMU HaBBIKAMU BIIATECT
anreOpsl U HaBbIKAMU IPUMEHEHUS | IPUMEHEHUS IIPUMEHEHUS
AHATTUTHYECKON | JIMHEWHOU anreOpsl U JUHENHON anredpel U | TMHEWHON HaBBbIKAMH
TrE€OMETPHUH K aHAJINTUYECKON AHAJIUTUYECKOU anreOpsl 1 IIPUMEHEHU
€CTeCTBEHHOHA | F€OMETPUH K reOMETPHH K aHAJIUTUYECK | 51 TUHEHHOM
YYHBIM €CTECTBEHHOHAYYHbIM €CTECTBEHHOHAYYHbIM | OH anreOpsl U
(pusnyeckum u | (pusznyeckum u (puznyeckum u T€OMETPUH K | aHAIIMUTHYEC
TEXHUYECKUM) | TEXHHUYECKHM) 3aJayaM. | TEXHUUYECKUM) €CTECTBEHHO | KOM
3aJa4am. 3aJjayam. Hay4YHBIM reoMeTpHH
OO6yuarormmiics (¢pusmueckum | K
UCIBITHIBACT u €CTECTBEHH
3HAYUTEIIbHbIE TEXHUUYECKUM | OHAYUYHBIM
3aTpyAHEHUs NpU ) 3a1a4amM. (pusznueckn
IIPUMEHEHUN HaBBIKOB M H
B HOBBIX CUTYyalHsIX. Hagbrxn TEXHUYECKU
OCBOGHBIL, HO | \/y 5a nayany,
JIONYCKAIOTCSH | (0G0 HO
HE3HAUATEND | 1oy repger
HBIE OLIMOKH, MOy IEHHBT
HETOYHOCTH, | o pobricn B
3ATPYIHEHUS | cpryarpsx
Tpu MOBBILIEHH
AHAIINTHYECK | o
ux CJI0KHOCTH.
orneparnusx,
nepeHoce
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YMEHUH Ha
HOBEIE,
HECTaHJapTH
ble
CUTYyaI1H.
IIkana oueHUBaHMS TEKYIIEro KOHTPOJIA.
HaumeHnoBanue KOHTPOJIA
IIIxana oreHNBaHUI Omnucanue

PE3yNbTaTOB O0YUYCHUS

PacuetHo-rpaduueckas pabora

Otnnuno - Pabora cnana B
CpPOK, pacueTHas U
rpaduveckas 4acTu
BBITIOJTHEHBI BEPHO, JIHOO
UMEIOTCSI HEI0YETHI, HE
BIIMSIFOIIIME Ha KOHCUHBIN
pe3yJbTar.

Xopomulio - pacyeTHas 4acTh
BBITNIOJTHEHA BEPHO, B
rpauuecKoil yacTu ecTb
3aMeuyaHus

Y 10BIETBOPUTEINIBHO - B
pacyeTHOM YacTH €CTh
3aMEeYaHusl, METO]T
BBINOJIHEHUS rpaduuecKoit
YacTH BHIOpAH BEpHBII

HeynosnerBopurenbHo - B
pacueTHO U rpaduyecKoit
4acTsAX €CTh rpyObie
3aME4aHUsl.

3amanue Ha PI'P BeigaeTcs Ha

MIEPBOM 3aHATUU
COOTBETCTBYIOILIETO pa3zena
JTUCHUIUIMHBL U CAAETCA T10
OKOHYAHUU H3yYCHUS
COOTBETCTBYIOIIIETO pa3zela
mucnuiuinabl. PI'P noimkHb!
OBIThH BBITIOJIHEHBI U
0()OpPMIICHBI B COOTBETCTBHH C
TpeOOBAaHUSIMU METOIMYECKHUX
yKa3aHHUi Kadeapsl.

KontponbHas padora

OtimmyHO - PaboTa BEICOKOTO

KauecTBa, YPOBEHb
BBIITOJIHCHUS OTBCUYACT BCEM
TpeOOBAHUSAM, TEOPETHUECKOE
CoJIepKaHue Kypca OCBOCHO
MTOJTHOCTHI0, 0€3 MpoOeIIoB,

HEOOXOIMMBIC TIPAKTUIECKUE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepuaioM c(hOpMHUPOBAHBI,
BCE MPETYCMOTPEHHbBIE
porpaMmMoi o0y4eHHs
y4eOHbIe 3a/IaHHsI BBITIOITHEHBI,
00 HEKOTOPHIE U3
BBITTOJIHCHHBIX 33JJaHHUN
coJiepKaT He3HAUNTEIIbHBIC
OLIMOKHU

Xopouio - YpoBeHb
BBITIOJIHCHUA paGOTLI OTBCYHACT
OOJIBIIMHCTBY OCHOBHBIX

3amnmra TeMBI BKIIFOYAET
pelieHue 3aa4 B ayIMTOPUH B
TE€YEeHHUE OJIHOM Maphl U
MIPOXOAMT MOCTIE U3YICHUS
COOTBETCTBYIOIIETO

paszzaena. buneresl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTH
komnerennuii. Ha oTBeTHI
oTBoxuTcA 1,5 gaca.
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TpeOOBaHUH, TEOPETUICCKOE
coJiepKaHne Kypca OCBOSHO
4aCTHUYHO, HO MPOOEITBI HE
HOCSIT CYIIECTBEHHOTO
XapakTepa, He0OX0UMbIE
MIPAKTUYECKIE HABBIKHA PAOOTHI
C OCBOCHHBIM MaTepUaIOM B
OCHOBHOM C(hOpMHUPOBaHBHI,
HEKOTOPBIC BUIBI 3aTaHUH
BBITTOJIHEHBI C OIIMOKAMH.

Y 10BIETBOPUTEIIBHO -
Teopernueckoe conepxaHue
Kypca OCBOEHO YaCTUYHO,
HE0OXOUMBIE TPAKTHUECKHE
HaBBbIKU pabOThI HE
c(hOpMHUPOBAHBI, OOJBITHHCTBO
MpEeAYCMOTPEHHBIX
MPOrpaMMOM 3aIaHUH HE
BBITIOJTHEHO; ITPU
JOTIOJIHUTEIBHON
CaMOCTOSITENIbHOM paboTe Hax
MaTepuaioM Kypca BO3MOKHO
MOBBIILICHUE Ka4eCTBA
BBITOJIHEHUS Y4EOHBIX
3aJaHuH.

HeynosnerBopurensHo -
Teopetnueckoe conepxanue
Kypca He OCBOECHO,
HEOO0XOIUMBIC IPAKTUIECCKHE
HaBBIKU PabOTHI HE
chopMUpPOBaHKI,
IIPEAYCMOTPEHHBIE
IIPOrpaMMOH 3aJjaHus He
BBITIOJTHEHBI

TectrpoBanue 1Mo NpoAECHHON
TeMe

Tect conepxut 20 3agaHui,
MPaBWJIbHBIN OTBET Ha 1
3aJjaHue COOTBETCTBYET |
Oamty. Bpems rectupoBaHus -
30 munyT. CTyIE€HTY
MIPEIOCTABIISACTCS ABE MOMBITKH
IUIS IPOXOXKICHHSI TEeCTa.
MakcumanbHas OLEHKA 3a TECT
- 20 6amnoB. TecT cuuraercs
YCHEIIHO MPOWIECHHBIM, €CIIN
CTyAeHT nan He menee 60%
MPaBUIILHBIX OTBETOB (HAOpas
He MeHee 12 GauioB).

TectupoBanue
OCYILECTBIIICTCS, TU00 pU
MOMOIIYA KOMIIBIOTEPHOM
CHCTEMBI TECTUPOBAHUS, THOO
C MCIOJIb30BAaHUEM BBIJAHHBIX
TeCT-3aJJaHUi Ha OyMaKHOM
Hocurene. Bpems
tecTupoBaHus 30 MuH. 3aTeM
OCYLIECTBIISIETCS IPOBEPKA
TECTa K3aMEHAaTOPOM U
BBICTABJIIETCA OLICHKA
COTJIACHO METOJMKE
BBICTAaBJICHUS OIICHKHU.

IlIxana oneHUBAHUSA POMEKYTOYHOH ATTECTALMM: IK3aMeEH.

[IIxana orreHnBanus

Omnucanue
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OTIINYHO

BrimoHeHBI BCe BUIBI YU4E€OHOM pabOThHI, TPETYyCMOTPEHHBIC YIECOHBIM
maHoM. CTYJIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWUW, YMEHHH,
HAaBBIKOB TMPUBEJICHHBIM B TaONMIAX [OKA3aTeNsiM, ONEPUPYET
MPUOOPETEHHBIMH 3HAHUSMU, YMEHHUSIMH, HABbIKAMH, IPUMEHSET UX B
CUTyallUsX TOBBIIICHHON CJI0XHOCTH, HE HCIBITHIBAET 3aTPyAHEHUN
MPU AHAJTUTHYECKUX OIEpalusX, MEePeHOCEe 3HAHWW M YMEHUU Ha
HOBBIE, HECTAH/APTHBIE CUTYAIINH.

Xopomio

BrimonHeHs! Bce BUIBI y4eOHOW paboThI, IPEyCMOTPEHHbBIE YIeOHBIM
mw1aHoM. CTyJEeHT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB IPUBEICHHBIM B TaOJIMIIaX MTOKa3aTesIM, ONIEPUPYET
NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTyalUsX TIOBBIIIEHHON cloXHOCTH. Ilpu 3TOM MOryT OBITH
JOMYIIEHBl He3HAYUTENIbHBIE OMIMOKU, HETOYHOCTH, 3aTPYAHEHUS MIPH
AQHAJIMTUYECKUX Ollepalusax, IIEPEHOCe 3HAHUM U YMEHHUH Ha HOBBIE,
HECTaHJapTHBIC CUTYyalUU.

Y 10BIIETBOPUTEIILHO

BrimonnHeHBI BCe BUIBI YUEOHOM pabOTHI, TPEIYyCMOTPEHHBIC YIECOHBIM
mwiaHoM. CTyAE€HT €eMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHUIA,
YMGHHﬁ, HaBBIKOB MPUBCACHHBIM B Ta6111/1uax IIoKa3aTciisiM,
JOTYCKAIOTCA 3HAUUTENbHBIE OIIMOKH, TPOSBISETCS OTCYTCTBHE
3HAHUM, YMEHU, HABBIKOB I10 PsIY TTOKa3aTeeH, CTYIEHT UCTIBITHIBACT
3HAYUTECIBHBIE 3aTpYyNHEHHUS IIPU ONEPUPOBAHUM 3HAHUAMH U
YMCHUSMHU IIPU UX MEPCHOCEC HA HOBBIC CUTYallUH.

HeynonerBoputenbHo

He Bemonmnen oaumH wian  Ooiee  BUAOB  ydueOHOH  paboTHI,
NPEeIyCMOTPEHHBIX Yy4eOHbIM IIaHOM. CTYyAEHT JAEMOHCTPHUPYET
IIOJIHOE OTCYTCTBHE WM HENOCTATOYHOE COOTBETCTBHE 3HAHU,
YMEHUH, HaBbIKOB IIPUBEAECHHBIM B TaOauIax IOKa3aTelsM,
JIOMYyCKAIOTCS  3HAYHMTENBHBIC OINMOKH, TMPOSBISIETCS OTCYTCTBUE
3HaHUM, YMEHMM, HABBIKOB 110 PsNy ITOKA3aTENIEH, CTYIACHT HE MOXKET
OIEpUPOBATh 3HAHUSMU M YMEHHSMH IIPU HUX IIEPEHOCE Ha HOBBIC
CUTyaLluH.

7.3. OueHO4YHBbIE CPEACTBA

7.3.1 Texkymuii KOHTPOJIb

Komnnexkm 3a0anuii 0na evtnonnenus pacuemuo-cpaguyeckux paoom (PI'P)

PI'P Nel, wacmo 1

-1 1 0 2 0 2
A=]1 3 2 B=|0 -3 3
4 0 -3 1 1 -1
3azmanue Nel. /TaHpl MaTpHILIbI u

o 2 T
BremoaauTh JACUCTBUA: A" +8B .

3aganue No2. [TpogomKuTh JaHHOE MATPUYHOE PABEHCTBO

(24+3B)* —44% —6AB =N

Y MPOBEPUTH €T0 JIsl MaTpull 4 U B U3 IepBOro 3aJaHusl.
3ananue Ne3. BeluuciauTh onpeneuTellb AByMs CIIOCO0aMHU: pa3oKEHHEM 0 IEPBOM CTPOKE U
pa3i10KEeHUEM I10 IEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -1
1 1 -1 1
11 -2 1
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3aganue No4. J{nst naHHOM MaTpullbl HAWTH oOpaTHYIO MaTpuIly. CaenaTh MPOBEPKY.

1 0 2
1 1 0

-1 2 3

3aganue NeS. Peluntb MaTpU4HOE ypaBHEHHE AXB = C (yaiitu X). Crenats NPOBEPKY .

(31 253 (5]

3aganue Ne6. Haiitu paHr MaTpuiibl.

I -1 2 3 7
0 5 4 3 1
2 3 8 9 15

3 -8 2 6 20

PI'P Nel, 3a0anusa no peuwieHuo CUCmem JTUHEIHbIX d12edpanideckKux ypasHeruil
3aganue Nel. Pemnts cucremy metonom Kpamepa. CrenaTs npoBepky.

X, +4x, —x; =2

2x,+2x, +3x, =7

3x, +6x, —2x; =1

3aganue Ne2. Peummrts cucremy u3 Nel meTonom oO6paTHOI MaTpULIBL.
3aganue Ne3. Peummrts cucremy u3 Nel meronom ["aycca.
3amanue Ne4. Permite HEOQHOPOAHY O cucTemy metoaom ["aycca. Haittu oOuiee pewenue u
YaCTHOE peLIeHHe.
X +X,+2x,4+3x, =5
3x, +2x, —4x; - 2x, =1
Sx; +4x, + 4x, =11
3aganue NeS. Pemntb oqHOpoaHYyt0 cucteMy MetonoM I'aycca. Haiiti obwee pemenne nu @CP.
2x, +6x, =9x;,-9x, =0
4x, —5x;+x,=0
3x, +3x, = 7x; —4x, =0
X, —3x, +2x; +5x, =0
PI'P Nel, wacmp 2

m, n
3aganue Nel. Tlokasarb, 4TO BEKTOpBI ~ ° = ° p 00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3JIOKUTH

BEKTOP a 0 3TOMY 6331/1(:}/': ﬁ = (19 - ls 2)5 ﬁ = (23 09 3)3 16 = (_2) _19 1)3 a = (59 _4) ]3)

3aganue Ne2. JlaHbl BEKTOPHI my " Bpscruts — KOJJTMHEAPHbI JI BEKTOpbI 4 1 b
m=(28,-8,8),n =(-21,6,-6), a=2m+n,b =2n—m.

A .o
3ajmanue Ne3. Haiitn |a‘,ecnn ‘ﬁ‘=6ﬁ’|ﬁl=2’ (m.n) =135, a=6n—m.
A ABC ZB A(1;-1;2),B(3:3:;2),C(7:1;2).

3amanue Ne4. Jlan . Haiitn , €CIIn

3ananue NeS. [lpu kakux X' Bekropsl 4 n b MePIeHANKY IAPHBI?
a=(x;1;-4),b =(x-3;12; x).

3aganue Ne6. Haiitu muioians napaiienorpaMma, NoCTPOEHHOr0 Ha BeKTopax 4 u b
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A 73
=2 — 57, b =m+ﬁ,|m\=12,|ﬁ|=3,(n—1,ﬁ)=g.

]|

3ananue No7. Haiitn nnomane tpeyronsauka ABC, ecnin A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,@

3ananue Ne8. JlaHbl BEKTOPbI . BsicHUTB — KOMIIJIaHAPHBI JIK BeKTOPBI. ECiu BEKTOPBI HE

KOMITJTaHAPHbI, TO HAliTH 00BbEM Mapasienenuneaa, MOCTPOEHHOTO Ha BEKTOPax a,b,c u
OTPEIEUTh — KaKy0 TPOHKY OHM 00pasyIoT.

a(l;-1;5),b(2;4,-2), 5(3;0;1)‘
3ananue No9. Jlns nuHeiHOro oneparopa 4 3agaHbl 00pa3bl 0a3HCHBIX JIEMEHTOB
A8y A s 3amucats MaTpuLy oneparopa 4 B 6asuce €2 €205 4 naiirn obpas
snemenTa X

+3e,-2e,, Ae, =@, —¢,+4e, Ae,=2e +2¢,+3e,,

3ananue NelO. Haiitu coGcTBeHHBIE 3Ha4eHUS 1 COOCTBEHHbIE BEKTOPBI JIMHEIHHOTO Oneparopa,

-4 1
(7 1)
3a/1aHHOTO B HEKOTOPOM Oasuce MaTpuuei
PI'P Ne 1, wacmo 3
3ananue Nel. Tlpsmas 4 npoxoaut yepe3 Touky 4 mapannensso sektopy 9 . ITpsamas L
npoxoauT uepe3 Touky B mepnenankynapro sektopy /7 . HaiiTi TOuky nmepeceueHus npsaMbIX 1

A(3:5),q(1;3), B(0;5),n(=3;4).

Yroa MeXay HUMH, eClId
[ [ o
3amanue Ne2. Jlana mpsmas . ITpsmas 2 mpoxoaut uepes Toukn 4 u B . Haiitu paccTosHuE OT

1 .
TOYKH TepeceveHus MpAMbIX ' 1 2 10 mpAMON .

x=-8t-3
!"{y=33+4, A(4;0),B(7;3), 1,:9x—12y+2=0.

3aganue Ne3. Haiitu paccTosHue OT TOYKU M, 10 maockoctn @ | mpoxomsmieii yepes Touky A
NEePIEeHINKYIAPHO BEKTOPY N ecom M, 0:1:7), A(2:-1;4), 1 (6:22;-3).
3aganue Nod4. Haiitu yron Mesxay miockocTeio & M MIIOCKOCTBIO P , MPOXOAALIEH Yepe3 TOUYKH
A, B . C, ccmn @ Sx+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3amanue NeS. 3anucarth KAHOHHYECKUE yPABHEHUS MPAMOIL, 3aJaHHOI OOLIMMH ypaBHEHUSIMU.
x+2y-9z-10=0;
{3x+4y+82 -24=0.

3aganue Ne6. Haiitu Touky nepecedyeHus npsmoil I wnnockoctn & w yI0J1 MKy HHUMH.

l:)H_2 =£=Z—_l; o:x+2y-3z-12=0.
3 4 =2

2

3aganue Ne7. Tlpamas 4 npoxoaut yepes Touku A u B. [lpsamas L MPOXOJIUT Yepe3 TOUuKy M

neprneHauKyIApHO miockoct & | Haittu yron Mexmy mpsamMbIMi 4 u £ 1 BBIICHUTD — JIEXKAT JIX
OHHM B OJTHOM TUIOCKOCTH MJIM CKPEUIUBAIOTCS.
A9;-3;1), B(4;4;-5), M (-L;11;-11), a:2x+3y—-z—-1=0.
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x+3)° )

G+3) Y

3ananue Ne8. Jlns nmaHHOI KpUBOIi 49 25 yKa3aTh (POKYChI, IKCLIEHTPUCHUTET,
aupekTpuchl. [TocTpouts KpuByI0, H300pa3uTh (YOKYCHI, TUPEKTPHCHI.

2 2 _
3ananue No9. [IpuBecTn ypaBHEHHE KPUBOIl 9x" =25y" —18x+200y -616=0

KaHOHMYECKOMY BHJy M MOCTPOUTH KPUBYIO.

K

IHpumeput 6apuanmos KOHMPOJIbHHIX padbom
Bapuanr.

" F(A)
1. HaiiTn 3Ha4eHus MaTpuyHOro MHOrO4JIeHa

f(x)=-x+2x>—x+3,4 + 0
X)=—x +2x"-x+3,4=
302

-8 2 -6 -3 -13

o 11 -3 13 5 17
2. Haiitu panr maTpuLbl IPUBEJIEHUEM K CTYIIEHYaTOMY BUIY

1 2 1
3 -5 3
7 -1

3. Beruucaute onpenenurens NPUBEICHUEM K CTYIIEHUYaTOMY BUY
4. Haiiti maTpuiy, oOpaTHY0 JaHHOI (a). PemmTs MaTpu4Hoe ypaBHeHue (0)
1 2 1

3 -5 3 [1 —2}@){:[—2 3 5]
@) 2 7 -1 ©) -3 4 3 -1 0

5. Pemnth cucTeMy ypaBHEHHIL. YKa3aTh 00IIee 1 0JHO YaCTHOE pelieHHe (a).
Pewnts cucteMy ¢ nmomoursko o0paTHOI MaTpuusl u o Gpopmynam Kpamepa (0)

4x, +9x, —5x; —8x, =5 X +2x,+x,=5
3x,+7x, —2x;—4x, =4 3x, =5x, +3x; =7
(2) 2x,+5x, +x;+3x, =3 ©) 2x,+7x,—x; =13
Bapuant .
L.‘ Pacnucatp pasioxKeHne BeKTopa X 1o BEKTOpPam pv;qJ
x={5-12,1} p=1{1,-3,0} ¢={1-11} r={0,-12}

? 2
(17 (i

2. Konnuneapust i sextopst ¥ u 42

a=1{2,0,1} b={-2,31}

> >

i’ (4

) =2a+2b q=3a-2b

A A AA
3. JlaHa nupamuja ¢ BepIIMHAMU B TOUKax ~ 177273774,
4(-2,48) 4,(4,-1,2) A4(-8,7,10) 4,(-3,4,-2)
Haiitu:

a) yroi Mexxay peopamu 44, , 44,

0) 00beM HpaMuIbI

o A A,A
B) JJIMHY BBICOTHI, OMYIIIEHHOW Ha TpaHp 12753

. A A, A
') HAalTH JUTMHY MEJHaHbI, IPOBEICHHYIO U3 BEPIIMHBI ‘I K peOpy 2773
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(%] (i}

4. BbIMUCIUTH MJIOLIAAb MapajiesiorpaMMa, MOCTPOEHHOTrO Ha BeKTopax ¢ u b a _ YOI MEXKIY
Y L

sektopamu ¥ u 4

(A (&4 _E
a=2p+q b=p-3q |p|=2 q|=2 —
Bapuanrt
1. Haiitu paccTosiHue OT TOYKH M, J10 TIJIOCKOCTH (M‘M2M3):
M,(-9;10;2) M, (0;7;-4) M,(4;8:-1) M,(-2;1;3)

X+y+z-2=0
. BeimucaTe KAHOHMYECKOE Y PaBHEHHE NPSMOIA:

x=2 y-3 z+l
- T4 yxX+y+2z-9=0

P(0;-1;3) .

3. HaifTu TouKy mepeceueHus npAMoii U miockocTu: | 1
R

4. Haiitu Touky ' cuMMeTpU4HYI0 Todke £ OTHOCHTEIBHO MPAMOii [
x-1 y z

I -1 1

" M
5. Hanucarp ypaBHeHHe rutockocTn @ mpoxopsiueii yepe3 ToUKy ~— ° ¥ NeprneHANKYIIPHO

(MM,) M,(3;2;0) M, (415) M,(2;-1;4)

MpsIMOii : s s .

6. Haiitu KoCHHYC yria Mexay IIOCKOCTAMM Q1 g %3

@ :3x-y+3=0 a,:x-2y+52-10=0

Bapuanm 3aoanun mecma

1.1. Haiiti panr MaTpuLibl NPUBEAEHUEM K CTYIIEHYATOMY BHUIY =3 1B s

[1 —2] _[—2 3 5]
1.2. Peunth MaTpu4HOE ypaBHEHUE -3 4 3 -1 0

X +2x%,+x;, =5
3x, = 5x, +3x;, =7

1.3. Peuts cucremy no popmynam Kpamepa 2x 7% —x =13

2.1. Hanucars pasnoxkenue sektopa * no sextopam %" x=15-121) ,P= 1.-3.0} ;

g={L-11} r={0,-1,2}

2.2. BBIHCIHTS MIOMIAh NApaIiesiorpaMMa, IOCTPOSHHOTO Ha BekTopax @ u b & — yron mexty
L1 L
sextopamu £ u 9

[ [ ) _ E

a=2p+q b=p-3q p|=2 |a|=2 “T%

2.3. JlaHa nmupaMuia ¢ BepIIMHAMH B TOYKAX A'A2A3A4. 4, (6’1’3), 4,(6,-2, _3), 4(2,2,0) ,

A4 (_5319 0)

Haii A A,A
alTH [UTMHY MEIHaHbI, TPOBEICHHYIO U3 BEPIIMHBI 1 K pedpy 2773
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x—2 y-3 z+1
T4 i x+y+2z-9=0

P(0;-1;3) i

3.1. HaiitTu TOUKy mepeceucHus MPSIMOM U TUIOCKOCTH: I

P

3.2. Haiitu Touky *1 CUMMETPUYHYIO TOUKe £ OTHOCHTENBHO MPAMON I

x-1 y =z

1 -1 1,

3.3. Hantucath ypaBHEHUE IIIOCKOCTH & MpoXozsieit uepes TouKy M, ¥ TIePIICHANKYIISIPHO
IPAMOI (M'Ml); M, (3;2;0), M1(4?]%5)’ M3(2;*l;4).

X2 +4y* —12x+16y

4.1. Jlana xpuBasi BTOPOro nopsjka +16=0 [Tony4nTh KAHOHMYECKOE yPaBHEHUE

KPHUBOM U TOCTPOUTH €€.

’ ' '
€.e,, e e, . e

4.2. COCTaBI/ITB MaTpHLy Mepexoaa ot 6a3Hca % k Oasucy , €CIlu

W, [h
e —Ze +e +e; )."—e -e, +e;e —e +2e +e

7.3.2 IlpoMexyTOUHASL ATTECTAIUA

Bonpocul k sk3ameny (1 cemecmp ounoil hopmul 00yuenus)

MaTpulibl, TUTIBI MATPHIL.

Onepauuu ¢ MaTpullaMu, UX CBOMCTBA.

YMHOXKEHUE IPSIMOYTOJIBHBIX MATPHIL.

MaTtpu4anasi popMa 3anicu CUCTEMBI THHEHHBIX alTeOpandecKux ypaBHEHHUM.

OrnpeaenuTeny U UX CBOMCTBA.

ITonstue OIPCACIINTCIIA. MI/IHOpH u anre6pqueCKI/Ie JOITIOJIHCHHA.

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHUI, OCHOBHBIE MIOHATHUS U
OIPEIEICHUS.

IIpaBuno Kpamepa penieHusi CucTeM JIMHEMHBIX YPABHEHUM.

OO6partHast MaTpuIa U e€ BEIUMCIICHHE. Y CIIOBHE CYIIIECTBOBAHMSI 0OpaTHOM
MaTpHULBIL.

Pemienune cuctem TMHEHHBIX anreOpandeckux ypaBHEHHI METOAOM O0OpaTHOM
MaTpPHILIBL.

Merog ['aycca peleHus CUCTEM JIMHEWHBIX YPAaBHEHUMN.

Penienne npon3BoJIbHBIX CUCTEM JIMHEWHBIX YpaBHEHHI MeTofoM ["aycca.

Panr matpunel. Teopema Kponekepa — Kanesu.

OnHOpoHBIE CHCTEMBI JIMHEHHBIX ypaBHeHUNA. Kpurtepuii cymecTBoBaHus
HETPUBHAJIBHBIX PELICHUM.

ITonstue BCKTOpa U JIMHEWHBIC OIrcpalu HaX BEKTOpAMHU, CBOMCTBa OHGp&HHI’I.

" OIIK-1
Jluneiinas KoMOMHAIIHS BEKTOPOB.

JIuHeliHas HE3aBUCUMOCTD U JIMHENHAsA 3aBUCUMOCTb T€OMETPUUECKUX BEKTOPOB.
Kputepuit nuHeiHoM 3aBUCUMOCTH.

[Tonsarue 6azuca. KoopaunaTsl BeKTOpAa.

OpronopMupoBaHHbIi 0a3uc. Pa3nokeHne BeKTopa 1o BeKTopaM Oasuca.

YnopsaoueHHas TPOMKa BEKTOPOB.

CkanspHoe, BEKTOPHOE M CMEIIaHHOE IPOU3BEIEHUE BEKTOPOB B
OPTOHOPMHMPOBAHHOM Oa3uce.

YcnoBus OPTOTIOHAJIBHOCTH, KOJUJIMHCAPHOCTH Y KOMIUIAHAPHOCTHU BCKTOPOB.

JInHelHbIe NpOCTpaHCTRA.

Marpuia nepexoza ot 6asuca kK 6a3ucy.
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CoOCTBEHHBIC BEKTOPHI U COOCTBEHHBIC 3HAUCHUSI MATPHUIIBI.

CucreMsl KOOpAHWHAT. I[eKapTOBBI NpsAMOYTOJIbHBIC KOOPAWHATHI Ha IIJIOCKOCTU U B
MIPOCTPAHCTBE.

[TonsipHas cucrema KOOpAUHAT.

PaznuyHble TUITBI YpaBHEHHI TJIOCKOCTH U MIPSIMOM.

Brruncnenue paccTosHUM MEKy IBYMsI TOYKaMH, TOYKOM U MPSMOM, TOUKOU U
IJIOCKOCTBIO.

Brrancienue PACCTOSAHNA MCKAY CKPCIIMBAIOIIMUMHUCA IMMPAMBIMH.

Brruucnenue YIJIOB MCKAY ABYMS IIPAMBIMU, HpSIMOI\/'I " INIOCKOCTBIO, ABYMSI
IIJIOCKOCTSMMU.

KpuBbie BTOpOro nopsiika uX reOMeTpUUECKHUEe CBOMCTBA U yPaBHEHUS.
[IpuBeieHrEe KPUBOM BTOPOrO MOPSIKA K KAHOHUYECKOMY BUAY.

Kanonunyeckue ypaBHEHHsI JJUIUIICA, THIEPOOIIBI, TapadoJIbl.

YpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIAKA.

Kanonnueckue ypaBHeHHs c(epbl, ITUIICONIA, KOHYCOB, TUIIEPOOIIONIOB,
1apaboJIONI0B.

TunoBbie BApUAHTHI OUJIETOB
1o aucuuIuinee «J/Ilmneitnas anredpay

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUINCKOM ®EJEPALINN
®EJEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUYPEXXJIEHWE BBICILIETO OBPA3SOBAHUS
«MOCKOBCKHU MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

Huctunnuna «JIuneitHas anrebpa»
Kypc 1, cemectp 1 .
9K3AMEHAIIMOHHBIN BUIET

1. Onpenenurenu u X CBOMCTBA.
1 2 -1 2
A=l 1) B o
2. Pemuth maTpuuHoe ypaBHenue XB =4 ecnu .
{x, +2x, =—1
3. Pemmte cucreMy METOZ0M OOpaTHON MAaTPHILIBI 23 —3x, =12 .
4. JlaHbl BEKTOPBI a=(=598), b=(31-2), c¢=(810-10) [IpoBepuTh — KOMIUIAHAPHBI JIA

onn. Ecnu HeT, HaiiTn 00beM napaiesenuIe/ia, IoCTPOEHHOro Ha BekTopax :2¢-

5. Haiitn yron mexny BeKTOpaMu a=01-2-2) y b=020)

YTBepxkaeHo Ha 3aceqannu Kadeapsl Matemarukay « 31» 03 2026 r., mporokoi Ne 7
3aB. kadenpoii O.M. bapanosa / /

JU1s IpoBeIeHUS IPOMEKY TOUHOTO KOHTPOJISl 3HAHUH CTYIE€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaTteMaTHKay OHJIalH-Kypcax UMEIOTCS UTOIOBbIE TECTHI.
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