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I. He.]'ll/l, 3ala’Yi U IVIAHUPYEMBIC PE3YJIbTaTbl oﬁyqenlm
o ATMCIOMUIIJIMHE

K 0CHOBHBIM yensim OCBOGHUS TUCHMILINHBI «JInHeiiHas anreOpa» cieayeT OTHECTH:

- BOCIIUTAHHE y CTYJICHTOB O0IIEil MaTeMaTUYeCKON KyJIbTYpHI;

- NpUOOpeTeHHne CTYJCHTaMHU IIHPOKOTO Kpyra MaTeMaTH4YeCKUX 3HAHHWM, YMEHUH U
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HMHIYKTHBHOMY M JEIyKTHBHOMY MBIIIICHHIO
Hapsy C pa3BUTHEM MaTeMaTHYECKON HHTYUINH;

- YMEHHE CTyJCHTaMHU pa3BUBaTh HABBIKM CaMOCTOSTEIILHOTO HM3y4YeHHs Yy4eOHOU U
HAYYHOH JTUTEepaTyphbl, CoJleprKallleli MaTeMaTUYeCcKie CBEACHUS U Pe3yJIbTaThl;

- TOATOTOBKY CTYJIEHTOB K JEATEIBHOCTH B COOTBETCTBUU C KBAJTU(PHUKAIIMOHHOMN
XapakTepUCTHKONW OakajaBpa MO HANpaBICHUIO, B TOM 4Yucie (HOPMUPOBAHHE YMEHUH
UCIIO0JIb30BaTh OCBOCHHBIE MAaTEMAaTHUECKUE METO/IbI B TPOPECCUOHATBHOMN 1EATEIbHOCTH.

- TOATOTOBKY BBICOKOKBAJIH(HUIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX
ppoBol TypOYJIEHTHOCTH W BBICOKMX TEXHOJOTHYECKHUX PHCKOB COBpPEMEHHOH mH(pOBOi
HKOHOMHUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS NUCHUILTUHBI «JIMHEeHast anrebpay clieayeT OTHECTH:

- OCBOGHHE CTYACHTAaMH OCHOBHBIX TIOHSATHH, METOJOB, (HOPMUPYIOMIUX OOIIYIO
MaTeMaTHYECKYIO MOATOTOBKY, HEOOXOIUMYIO /ISl YCIIEIIHOTO PEeIICHHs TPUKIIAAHBIX 3a/1a4;

- (hopMupoBaHHEe y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIINA, COOTBETCTBYIOIIUX €TI0
HaIpaBJICHUIO TOATOTOBKU M 00€CIIEUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPYAA.

OOyuenune mno aucuumuHe «JIuHeiHas anreOpa» HampaBleHO Ha (OPMHPOBAHUE
y 00yJarommxcst cleayomux kommeteHuii B cootrBeTcTBrr ¢ I'OC (ypoBeHb 6akanaBpuaTa) 1o
HanpasieHuto noarotoBku 09.03.02 «MHpopManoHHBIE CUCTEMBI U TEXHOJIIOTUNY, YTBEPKAEHHBIM
npuka3zoM Munobpuayku Poccun ot 19.09.2017 N 926 (pen. ot 08.02.2021):

Koa n HaumeHoBaHMe HNuankaTopsl 10CTHKEHUS
KOMIIeTeH Ui KOMIIeTeHIIHH
OIIK-1. CnocoGeH npuMeHsTh NOIIK-1.1. 3HaeT OCHOBBI MaTEMaTUKH, (U3HKH,
€CTECTBEHHOHAYUHBIE U BBIYHCIIUTEIbHON TEXHUKH W [IPOrPAMMHPOBAHHS
OOIICHH)KEHEPHBIE 3HAHUS, METO/IbI HNOIK-1.2. ymeer pemare CTaHIapTHBIC

npodeccHOHANBHBIE — 33Ja4d € [PUMCHEHHEM
€CTECTBCHHOHAYYHBIX W OOIIEMH)KEHEPHBIX 3HAHUI,
METOJIOB MaTeMaTU4ECKOI 0 aHAJIN3a U MOAETHPOBaHMS
NOIIK-1.3. wuMmeeT HaBBIKM TEOPETHUYECKOTO H
9KCIEPUMEHTAIBHOTO WCCIIEIOBAHUSA 00BEKTOB
npodecCHOHAILHON eI TETbHOCTH

MAaTeMaTUYECKOTO aHAJIN3a U
MOJIETIMPOBAHMUS, TEOPETUUECKOTO U
SKCIEPUMEHTAIIBHOTO UCCIIEI0BAHUS B
npodecCHOHABEHOM eI TETbHOCTH

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOTrpaMMbl

Huctumnuna «JIuHeliHas anrebpa» OTHOCUTCS K 00s3aTeNIbHON yacTh 00pa3oBaTeNbHOM
nporpammbl  61oka b1: Moayns «MaTtemarnueckue AUCHUTUTUHBD).
Hucuuruinna «JIuneitas anrebpa» obecriednBaeT U3y4eHUEe AUCIUTLINH:

B ob6s3amenvnou wacmu:
- MaTteMaTH4YeCKUM aHAIU3;
- HucneHHbIE METOIBI B KOMITBIOTEPHBIX BBIYUCIIEHUSX;
- MaremaTtuyeckas JOTrMKa U JUCKPETHAs MATEMATHKA;
- BBeneHue B nporpaMMHUpOBaHUE;
- Teopus BEpOATHOCTEN U MAaTEMATUYECKAS] CTATUCTHKA.



B uacmu, ghopmupyemou yuacmuuxamu 00pazo8amenbHbix OMHOULEHUNL.
- CHCTEMHBIHN aHAJIN3;

AHanu3 JaHHBIX;

TectupoBaHure IpOrpaMMHOT0 0OeCIIeUeHUS;
IIpoexTrpoBaHNE UHTETPALIMOHHBIX PELICHUM;
[Tudpossie MeTobI 00pabOTKH HH(POPMALIUH;
@OyHKIMOHAIBHOE POrPaMMHUPOBAHUE.

B uacmu snekmugnwix oucyuniun:
MonenupoBaHue OU3HEC-TIPOIECCOB;
- MonenupoBanue cucrem.

3. Crpykrypa u cojep:KaHHe JUCUUILINHbBI

OO01mast TpyA0€MKOCTh TUCHUTUTHHBI COCTABISAET 3 3a4eTHHIX equHUIBI — 108 yacos.

3.1. Buabl y4eOHoi1 padoThbl U TPYA0EMKOCTH

3.1.1. Ounas popma oOyueHus
iﬁ[ Buj y4eOHoii paGoThI KOT:::;TBO CeMeICTpH
1 | AyauTtopHble 3aHATHS 48 48
B ToM yucne:
1.1 | Jlekuunu 16 6
1.2 | CeMuHapcKue/nIpakTUYECKUE 3aHATHSI 32 32
1.3 | JIaGopaTopHbI€ 3aHSATHUS 0 0
2 | CamocTosTeqbHasi pabora 60 60
B ToM yucne:
2.1 | PI'P 26 26
2.2 | IloaroroBka K ceMUHapy 24 24
2.3 | IloaroroBka K 3K3aMeHY 10 10
3 | Ipome:kyToUyHasi aTTECTALUS
3auet/mud.3auer/sK3aMeH - DK3aMeH
Hroro 108 108
3.1.2 3aounas ¢popma oOyueHus
I‘D‘i Buj y4eOHoii paGoThI KOT:::)?BO CeMeICTpH
1 | AyauTropHble 3aHATHS 16 16
B ToM yucne:
1.1 | Jlekuunu 6 6
1.2 | CeMuHapcKue/nIpakTHYECKUE 3aHATHS 10 10
1.3 | JIaGopaTopHbIe 3aHSATHS 0 0
2 | CamocTosiTeqbpHasi padoTa 92 92
B ToM yucne:
2.1 | PIP 20 20
2.2 | IlogroroBka kK ceMUHapy 36 36
2.3 | [logroroBka K 3K3aMeHy 36 36
3 | lIpoMe:kyTOUHasI aTTECTALMS
3auer/mud.3auer/sK3aMeH - DK3aMeH
Hroro 108 108




3.2. TemaTHuecKHii MIaH U3yYeHHs AUCHUILUINHBI «JInHelHas aiaredOpay»

3.2.1 Ouynas ¢popma o0ydeHus

n/n

Pa3zgenanl/TeMbl
JTUCHUATNINHBI

TpyaoeMkocTs, yac

Bce
ro

AynutopHasi padora

Jlex
1805051

CemuHap
ckue/
paKTH4e

JlabGopa
TOpHBIE
3aHATH

A
3aHATUA

[Ipakr
n4ecKa

A

CKHC noaroT

OBKa

Camoc
TOsAITE
JbHAas
pador

Pazgen 1. DiieMeHTHI JUHEHHOU
ajare0psbl

38

12 0

20

1.1

Tewma 1. Matpuisl, 1eiicTBUs Haj
MAaTpHILIAMH.

1.2

Tema 2. Onpenenurenu, uxX CBOMCTBa U
BbIUMCIIEHHE. MaTpUyHas 3alUuCh
CUCTEMBI JINHEWHBIX YPABHECHUM.

1.3

Tema 3. OOparnas maTpuna u ee
BbIUMCIIEHHE. MaTpUyHas 3alUuCh
CUCTEMBI JINHEWHBIX YPABHECHU.

1.4

Tewma 4. Cuctembl TUHEHHBIX
anreOpanvdecKnx ypaBHEHUI, OCHOBHBIE
MIOHATUSA U onpeneneHus. Pemenue
CUCTEM JIMHEHHBIX YPaBHEHUN METOIOM
Kpamepa, MeTo10M 00paTHONH MaTPHIIBI

1.5

Tewma 5. Pemrenne cucreM ITMHENHBIX
ypaBHeHul meronoM I'aycca. Panr
Matpuubl. Teopema Kponekepa-
Kanemnn.

1.6

Tema 6. Meron I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHU. OTHOPOAHBIE CUCTEMBI
JIMHEHHBIX YPaBHEHUM.

Pasnen 2. Bektopsl.

34

10 0

20

2.1

Tema 1. Jlunelinbie omnepanuu HaJ
BEKTOpPaMH, UX CBOMCTBA. JInHEHBIE
KOMOWHAIMH BEeKTOPOB. JIMHEHHO
HE3aBUCHMBbIE U JIMTHEWHO 3aBUCUMBbIE
CUCTEMBbI BEKTOPOB.

2.2

Tema 2. [Tousitue 6a3uca. Koopaunarst
BekTopa. KomnHueapHOCTb,
OPTOTOHAJILHOCTh M KOMIUIAHAPHOCTh
BEKTOPOB.

23

Tema 3. CxansipHOE NIPOU3BEICHHUE
BEKTOPOB U €ro CBOMCTBA. BekropHoe
IIPOU3BEJICHUE [IBYX BEKTOPOB, €r0
CBOMCTBA.

2.4

Tewma 4. CmenianHO€ MPOU3BEICHHE
TpeX BEKTOPOB U €T0 CBOMCTBA.




Brruucnenue oobema
napajuienenumnesna. Y ciiopue
KOJJTMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMILJTAHAPHOCTH BEKTOPOB.
OpToHOpMUpPOBaHHBIH 0a3uc.
Brruncnenue ckansipHOro, BEKTOPHOTO
Y CMELIAHHOTO IIPOU3BEACHUN
BEKTOPOB, 33JaHHBIX KOOPIMHATAMU B
OPTOHOPMHPOBAHHOM 0Oa3Huce.

2.5

Tewma 5. JInneliHbIe IPOCTPAHCTBA.
PazmepHoCTb 1 6a3uc JIMHEHHOTO
MIPOCTPAHCTBA.

Marpuna nepexoza ot 6asuca k 6asucy
npeoOpa3oBaHue KOOPIUHAT BEKTOpa
npu u3MeHeHuu 6azuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHbBIE 3HAUCHUS
JIMHEHWHOI'0 OIeparopa.

Pa3zgen 3. KommiaexkcHbIe YucIa v
MHOT'04JICHbI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. DopMbl 3aMUCH KOMIUIEKCHBIX
qucell.

3.2

Tewma 2. Onepanuu HaJi KOMIUIEKCHBIMU
yuciaMu. Pa3noxeHne MHOro4sieHa Ha
MHOKHUTEJIM OCHOBHAsI TEOpEMa
anreOpbl

Pa3zgen 4. Anajauruuyeckas
reoMeTpus

22

12

4.1

Tema 1. Cuctembl KOOpAUHAT.
Pa3nuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

Tema 2. Paznuunble TUIIBI ypaBHEHUN
IIPSIMOM Ha INIOCKOCTHU U B
IIPOCTPAHCTBE

43

Tema 3. B3anMHoe pacnosioxeHue
IIPSAMBIX HA IIJIOCKOCTH U B
IIPOCTpPaHCTBE. Briuncienue
pPacCTOSTHUM MEXAY ABYMs TOUKaMHU,
TOYKOH U npssMon. Bzanmuoe
PacCIIOJIOKEHUE TIIIOCKOCTEM.
Brluncnenue paccTosHUN MEXKIY
TOYKOH U INIOCKOCTBIO

4.4

Tema 4. Kpussle BTOporo nopsiaka ux
F€OMETPUYECKHUE CBOMCTBA. Y pPaBHEHUS
AIIIUIICA, TUTIEPOOIIBI, TapadoIIbI
OO1u1ee ypaBHEHHE KPUBOW BTOPOTO
nopsaka. IlpuBenenne KpuBbIX BTOPOTo
MOpsJIKa K KAHOHUYECKOMY BUJLY.
IToBepXHOCTH BTOPOTO MOPSIAKA

Hroro

108

16

32

60




3.2.2 3aounas ¢popma oOyueHus

n/n

Pa3zgenanl/TeMbl
TUCIUATIINHBI

TpyaoeMkocTs, yac

Bce
ro

AynutopHasi padora

Jlex
805051

CemuHap
ckue/
paKTH4e
CKHe
3aHATHS

JlabGopa

TOpHBIE

3aHATH
s

[Ipakr
n4ecKa
s
MOATOT
OBKa

Camoc
TOsAITE
JbHAas
pador

Pazgen 1. Di1eMeHTHI JUHEHHOU
ajare0psbl

38

33

1.1

Tewma 1. Matpuusl, 1eiicTBUs Haj
MAaTpHILIAMH.

1.2

Tema 2. Onpenenurenu, ux CBOMCTBa U
BbIUMCIIEHUE. MaTpUyHas 3alUuCh
CUCTEMBI JINHEWHBIX YPABHECHU.

1.3

Tema 3. OOparnas maTpuna u ee
BbIUMCIIEHUE. MaTpUyHas 3alUuCh
CUCTEMBI JINHEWHBIX YPABHECHU.

1.4

Tewma 4. Cuctembl TUHEHHBIX
anreOpandecKnx ypaBHEHUI, OCHOBHBIE
MOHATUSA U ompeneneHus. Pemenue
CUCTEM JIMHEHHBIX YPaBHEHUN METOIOM
Kpamepa, MeTo10M 00paTHON MaTPHIIBI

1.5

Tewma 5. Pemrenne cucreM JTMHEHHBIX
ypaBHeHul meronoM I'aycca. Panr
Matpuubl. Teopema Kponekepa-
Kanemnn.

1.6

Tema 6. Meron I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHU. OTHOPOAHBIE CUCTEMBI
JIMHEHHBIX YPaBHEHUM.

Pasnen 2. Bektopsl.

34

29

2.1

Tema 1. JIunelinble omnepanuu HaJ
BEKTOpPaMH, UX CBOMCTBA. JInHEHBIE
KOMOWHAIMH BEKTOPOB. JIMHEHHO
HE3aBUCHUMBbIE U JINTHEWMHO 3aBUCUMBIE
CUCTEMBI BEKTOPOB.

2.2

Tema 2. [Tousitue 6a3uca. KoopauHarst
BekTopa. KomnHueapHOCTb,
OPTOrOHAJILHOCTh M KOMIUIAHAPHOCTh
BEKTOPOB.

23

Tema 3. CxansipHOE NIPOU3BEICHHUE
BEKTOPOB U €ro CBOMCTBA. BekxropHoe
IIPOU3BEJICHUE JIBYX BEKTOPOB, €I0
CBOMCTBA.

2.4

Tewma 4. CmenianHO€ MPOU3BEICHHE
TpeX BEKTOPOB U €T0 CBOMCTBA.
Brruncnenue oobema




napajuienenumnesa. Y cjiopue
KOJIJTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.
OpToHOpMUpPOBaHHBIH Oa3uc.
Brruncnenue ckansipHOro, BEKTOPHOTO
Y CMELIAHHOTO IIPOU3BEACHUN
BEKTOPOB, 33JaHHBIX KOOPIMHATAMU B
OPTOHOPMHPOBAHHOM 0Oa3Huce.

2.5

Tewma 5. JInneliHbIe IPOCTPAHCTBA.
PazmepHoCTb 1 6a3uc JIMHEHHOTO
MIPOCTPAHCTBA.

Marpuna nepexoza ot 6asuca kK 6asucy
npeoOpa3oBaHue KOOPJUHAT BEKTOpa
npu u3MeHeHuu 6azuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUCHUS
JIMHEWHOI'0 OIeparopa.

Pa3zgen 3. KommiaexkcHbIe YucIa v
MHOT'04YJICeHbI

14

11

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. DopMbl 3aMUCH KOMIUIEKCHBIX
qucell.

3.2

Tema 2. Onepanuu HaJi KOMIUIEKCHBIMHU
yuciaaMu. Pa3noxeHne MHOroujieHa Ha
MHOKHUTEJIM OCHOBHAsI TEOpEMa
anreOpbl

Paszgen 4. Anajauruuyeckas
reoMeTpus

22

19

4.1

Tema 1. Cuctembl KOOpAUHAT.
Pa3nuuHble TUIBI ypaBHEHUN
IIJIOCKOCTH

4.2

Tema 2. Paznuunble TUIIBI ypaBHEHUN
IIPSIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anMHoe pacnosioxeHue
IIPSAMBIX HA IIJIOCKOCTH U B
IIPOCTpaHCTBE. BriuncieHue
pPacCTOSTHUM MEXAY ABYMs TOUKaMHU,
TOYKOH U npssmMon. Bzanmuoe
PacCIIOJIOKEHUE TIIIOCKOCTEM.
Brluncnenue paccTosHUN MEXKIY
TOYKOH U INIOCKOCTBIO

4.4

Tema 4. Kpubsle BTOporo nopsiiaka ux
r€OMETPUYECKHUE CBOMCTBA. Y pPaBHEHUS
AIIIUIICA, TUTIEPOOIIBI, TapaboIIbI
OOu1ee ypaBHEHHE KPUBOW BTOPOTO
nopsaka. IlpuBenenne KpuBbIX BTOPOTo
NOpsJIKa K KAHOHUYECKOMY BUJLY.
IToBepXHOCTH BTOPOTO MOPSIAKA

Hroro

108

10

92




3.3. Coneprxkanue pa3ie0B IMCHUNINHBI

BBenenune
Hpe,Z[MCT, 3aa4uu U coz[epncaHI/Ie JUCIHUITIIINHBI. OCHOBHBIG STaIlbl pa3BI/ITI/I}I JOUCIHUIIJIINHBI.
CrtpykTypa Kypca, ero MeCTo 1 poJjib B IOATOTOBKE OakanaBpa, CBS3b C IPYTUMH TUCITUTUTMHAMU.

Pasnea 1. DiieMeHTBI JIMHEHHOI aJredpbl

Tema 1. MaTpuusl 1 onpeaeIuTe/IH.

[Tonsite MmaTpuubl. Buasl matpun. [eiictBus Hag matpunamu. Onepanuu HaJ MaTpuLaMu 1
ux cBoicTBa. OrpenenuTenu, uX CBOWCTBA U BbIUMCiIeHus. [IoHATHS MUHOpa U anredpanyeckoro
nonojHeHus. Pa3nmokeHwe ompenenuTens MO 3JEMEHTaM CTPOKM WM cTonOna. Beramcienue
ONPEIEIUTENIEH PA3IMYHOIO MOPSIKA.

OOpatHast MaTpHla U AJITOPUTM €€ BBIYHCICHUA. DIIEMEHTapHbIe PpeoOpa3oBaHusl MaTPHULI.
[TpuBeneHne MaTPUIBl K TMArOHAILHOMY WJIM TpaneluueBUAHOMY BUy. MatpuuHas ¢opma 3anucu
CHCTEMBI JIMHEHHBIX anreOpanyeckux ypaBHeHU. PaHT MaTpuUIbL.

Tema 2.Pemienue cuctem JMHEHHBIX aJIre0pan4ecKux ypaBHeHHU.

CucrteMbl JIMHEHHBIX anreOpanyecKuX ypaBHEHHI, OCHOBHbBIC MOHATHA. Perienue cucrem
JTMHEHWHBIX ypaBHeHUH MeTogoM Kpamepa, meroom o6paTHO# MaTpuibl, metooM ["aycca. Teopema
Kponekepa — Kanennu. Penienne npon3BosIbHBIX CUCTEM JIMHEWHBIX ypaBHEHMI MeTonoM ["aycca.
Pemenne oqHOPOIHBIX CUCTEM JIMHENHBIX ypaBHEeHU. Kputepuii cyiiecTBOBaHUsI HETPUBUAIBHBIX
peuieHui.

Pasnen 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JIuneiiHble omnepanuy HaJ BEKTOpaMH, UX CBoiicTBa. JIMHEiHbIe KOMOMHALUU

BEKTOpPOB. JIMHENHas 3aBUCHMMOCTb M HE3aBHCHUMOCTb BEKTOPOB. ba3uC CHUCTEMBI BEKTOPOB.
EnuMHCTBEHHOCTD pa3iioskeHHs BEKTOpa 1o 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3uc.
Tema 2. CxaisipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEAECHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUSA
OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BbIUMCIIEHHE CKaJIsSpHOrO,
BEKTOPHOIO ¥  CMCIIAHHOIO  IPOM3BEICHHMM  BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMHU B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneitnsle npoctpancTBa. lloHATHE Oa3uca NPOCTPAHCTBA T'€OMETPUUYECKUX
BeKTOpOB. [IpeoOpazoBaHre MaTpHIbl JIMHEHHOTO omeparopa IMpH mepexoje oT 0a3zuca K 0asucy.
CoOcTBeHHbIE 3HAYCHHS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3zgen 3. KoMILIeKCHBIE YHCIAa U MHOTOYJICHbI

Ilonsitne xKomIUIeKCHOTO uunciaa. DPoOpMbl 3alIUCH  KOMIUIEKCHBIX uucen. JledcTBus Hap
KOMILUIEKCHBIMU unciaamu. @opmyna Myaspa. 3BiieueHne KOpHS n-0 NOJI0OKUTEIBHON CTEIIEHU U3
KOMILIEKCHOTO 4yncia. Pa3noxkeHne MHOTouIeHa Ha MHOKUTenU. OCHOBHas TeopeMa anreOpsl.

Pa3nen 4. AnanuTnyeckasi reoMmeTpust

Cucrempl koopauHar. JlekapToBbl IPSIMOYTOJIBHBIE KOOPANHATHI Ha MJIOCKOCTU U B IIPOCTPAHCTBE.
[TonspHas cucrema KOOpAUHAT.

Tema 1. IIpsiMble H TIOCKOCTH

Pa3nuynble TUNBI ypaBHEHUH INIOCKOCTH U YpaBHEHUH NMPAMOi (Ha INIOCKOCTH U B IPOCTPAHCTBE).
Brruucnenue paccTosHUN MEXKIy IBYMs TOYKaMH, TOYKOM U NPSMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue paccTosHUAs MEXKIY CKPELIMBAIOIIUMHUCS IPSIMBIMH.

Brruucnenue yrioB MeK1y ABYMs IPSIMBIMU, IIPSMOM U IUIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.

Tema 2. KpuBble 1 NOBepXHOCTH BTOPOT0 NMOPS/AKA

KpuBbie BTOpOro mopsaka, X IeOMETPUYECKHE CBOWCTBA M ypaBHEHMs. lIpuBeneHue KpuBoi
BTOPOTO MOPSAJKA K KAHOHUYECKOMY BHUJLY.

VYpaBHEHHE TOBEPXHOCTH BTOpOro mopsaka. KaHoHumdeckue ypaBHEHHS cdepbl, 3IUIMICOUAA,
KOHYyca, runepooiona, napadoaouaa.



3.4 TemaTnka npakTH4ecKHMX 3aHATHI N0 AUcHUILVINHE «/IuHeliHas aaredpa»

Ne 3angaTus

Tema 3aHgaTUS

1

Pazpnen 1. DiiemeHTHI JIMHEHOM ajaredpbl. MaTpuiibl, 1eHCTBHS
Hal ManI/II_IaMI/I.

2

Onpenenureny, UX CBOKWCTBA U BbIUMCIIEHHE. MaTpuyHasl 3anuch
CUCTEMBI JINHEWHBIX YPABHECHU.

OOpartHast MaTpHLa U €€ BRIYUCICHHE.

CucTeMbl TMHEWHBIX anreOpanvyeckux ypaBHEHHH, OCHOBHbIE
MIOHATUSA U ONpeleaeHus. Permenue cucrteM IMHENHBIX ypaBHEHUI
metonoM Kpamepa, MeTo1oM 00paTHOM MaTpUILhI

Pewenne cucreM nuHelHbIX ypaBHeHul MeroaoM ['aycca. Panr
Matpuubl. Teopema Kponekepa — Kanemiu.

Meron I'aycca B IpOM3BOJIBHBIX CUCTEMAX JUHEHHBIX YPABHEHUN.
OpHOPOHBIE CUCTEMBI JINHEWHBIX YPAaBHEHUM.

Pasnen 2. DiaemMeHTBbl BeKTOPHOH ajre0pbl. Bekrtopsl.
JIuHeliHbIE omepanyMu Haj BEKTOpaMH, MX CBOWCTBA. JIMHENHOE
IIPOCTPAHCTBO I'€OMETPUYECKUX BEKTOpOB. I[loHsATHE JMHEWHOU
KOMOMHANMK BEKTOpOB. JIMHEHHO HE3aBUCHMbBIE H JHHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Tonatue ©Oaszuca NPOCTPAHCTBA TEOMETPUUYECKUX BEKTOPOB.
Koopaunatst BEKTOpA. OpTOHOPMUPOBAHHBIH 6azuc.
KonnnHeapHOCTh,  OpPTOTOH&JIBHOCTH U KOMIUIAHAPHOCTh
BEKTOPOB.

CkansipHO€ TPOM3BEICHUE BEKTOPOB M €r0 CBOWMCTBA. YCIOBHE
OpPTOTOHAJILHOCTH BEKTOPOB. BeKTOpHOE NpOU3BENEHUE NBYX
BEKTOPOB, €r0 CBOMCTBA. Y CJI0BUE KOJUIMHEAPHOCTH BEKTOPOB

10

CMemiaHHOE NPOM3BENEHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Brruucnenue obbema mapasuiesienuieaa U MUpaMuIbl. Y CIIOBHE
KOMIUIAHAPHOCTH ~ BEKTOPOB.  BbrumcineHue  ckajsipHOTO,
BEKTOPHOI'O M CMEUIAHHOI'O MPOM3BEIEHUI BEKTOPOB, 3aJaHHBIX
KOOpJAMHATaMU B OPTOHOPMHPOBAHHOM Oasuce.

11

Jlunelinple mpocTpaHcTBa. PasmepHOCTh M 0a3uc JTUHEHHOTO
IIPOCTPAHCTBA.

Martpunia mepexoma ot Oasuca k 0Oaszucy. IlpeoOpazoBanue
KOOpIMHAT BEKTOpa TpuU U3MEHeHWu Oazuca. JluHeiHbIE
OIepaTopHl, AEUCTBHS € IMHEHHBIME oniepaTopaMu. COOCTBEHHBIE
BEKTOPHI U COOCTBEHHBIE 3HAUYCHUS] MATPHLIBI

12

Paznen 3.KomMmjiekcHble yMcjiIa W MHOIo4JeHbl MHOKECTBO
KOMIUIEKCHBIX 4ucell. POpMbl 3allUCH KOMIUIEKCHBIX YHCEIL.
JlefictTBuss  HaJ ~ KOMIUIGKCHBIMM  4YHMclaMH.  Pa3noxkeHue
MHOTOYJIEHA Ha MHOKHUTEJIH, OCHOBHAS TEOpEMa aJireOpbI

13

Pa3nen 4. AnanuTnyeckasi reoMmeTpust
Cucrembl koopauHaT. Pa3inyHble TUIIBI YPaBHEHUH IJIOCKOCTH

14

PasnuuHble THUNBI ypaBHEHHHM NPSIMOM Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

15

B3anMHOe pacnonoxeHue IpsAMBIX Ha IUIOCKOCTM U B
IIPOCTPAHCTBE. BBIUKCIIEHHE PACCTOSHUN MEXIY ABYMs TOYKAMU,
TOYKOM M  HpsAMOH.  BplumcieHue  pacCTOSHHUS — MEKIY
CKpELUIMBAOIIMMUCS  OpsMbIMU.  B3aumHOE  pacrosoxxeHue
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IJIOCKOCTEM. BbIUuMCICHUE pacCTOSHUNM MEXAY TOYKOW U
IJIOCKOCTBIO

16 KpuBble BTOpOro mnopsaka HMX TIE€OMETPUYECKHE CBOMCTBA.
VYpaBHeHUs uHIca, runepoossl, napadosnsl OOiiee ypaBHEHHE
KpHUBOW BTOpOTO nopsiaka. [Ipusenenne KpuBoil BTOPOro mopsiaka
K KaHOHM4ecKoMy BuAay. IIoBepXHOCTH BTOPOro Mopska

3.5 TemaTtuka KypcOBbIX IPOEKTOB (KyPCOBbIX padoT)

KypcoBbie mpoeKkThl (KypcoBble paboThl) YU€OHBIM IJIAHOM HE IPEYCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOE U HH(])OpMaIIHOHHOE odecreueHue

4.1. Hopmartusubie 1okKyMeHTbl U 'OCTbI

1. ®I'OC 09.03.02 «MHpOpMALMOHHBIE CUCTEMBI U TEXHOJIOTUW», YTBEPKAEHHBIM MPUKA30M
Muno6pnaayku Poccun ot 19.09.2017 N 926 (pen. ot 08.02.2021);

2. Axagemudeckuii ydeOHBIN MJ1aH 1o HanpasyieHuto moarotosku: 09.03.02 « MapopmannoHHble
cUCTeMBbl U TexHojorum». Ilpodunab: ABTOMaTH3UPOBAHHBIE CHUCTEMBI 00PaOOTKH
uHpopmanuu u ynpasienus. Dopma o0yueHus: — ouHas, 3a0uHasi,2026r.

3. OOpa3oBarenbHasi mporpamMma 1o HampasieHuto noarotosku: 09.03.02 «MudopmarmonHsie
cUCTeMBbl W TexHojorum». Ilpoduab: ABTOMaTH3UPOBAHHBIE CHUCTEMBI 00PaOOTKU
uHpopManuu 1 ynpasienus. Dopma o0ydeHus: — ouHast, 3aouHasi, 2026.

4. Vka3 IIpesunenra Poccuiickoit ®enepaunn ot 01.12.2016 Ne 642 «Crparterum HayudHoO-
TeXHOJIornueckoro passurtus Poccuiickoit denepanum».

5. Ilpuka3z MunucrepcTBa oopazoBanus u Hayku Poccuiickoit deneparmu ot 23.08.2017 Ne 816
«O6  yrtBepxknaenun Ilopsnka TpUMEHEHUS  OpPraHU3alMsIMH,  OCYIIECTBISIOIIMMU
00pa3oBaTeNbHYIO NS TENIBHOCTb, 3JIEKTPOHHOTO o0yueHus, JTMCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH MPH peau3alii 00pa30BaTENbHbBIX POTPAMM).

4.2.  OcHoBHaf JUTEpPaTYpa

1. Topnau, b. A. JIuneitnas anreOpa u aHaaUTHYECKast TEOMETPHs | yUeOHUK Ui By30B / b. A.
I'opnau. — 2-e u3a., crep. — Canxkr-IlerepOypr : Jlans, 2022. — 300 c. — ISBN 978-5-
507-44063-4. — TekcT : 3neKTpoHHBIN // JIaHb : 3IeKTpOHHO-OMOIMOTeYHas ccTeMa. —
URL: https://e.lanbook.com/book/208664.

2. Jluneiinsle anreOpa U aHATUTUYECKAs TEOMETPHS | yueOHO-MeToauueckoe mocooue / M. U.
CkBopuosa, . B. AutonoBa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 ¢. — Tekcrt : 3neKTpoHHbIH // JIaHb : 3eKTPOHHO-OMOIMOTe Has cUCTeMa. —
URL: https://e.lanbook.com/book/240020.

3. TyranOaeB, A. A. JIuneiinas anrebpa u aHaTUTUYECKast TeOMETPUS : yUeOHHK / A. A.
Tyran6aeB. — Mocksa : ®JIMHTA, 2022. — 260 c¢. — ISBN 978-5-9765-5265-4. —
Texcr : anexTpoHHbI // JIaHb : 31eKTpOHHO-O0MOIMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/333359.

4.3  JlomosHMTEJbHAs JUTEPaTypa

1. Munocues, B. b. Kypc maremaTtuku 111 TEXHUUECKUX BBICIIUX YYEOHBIX 3aBEICHUH :
yaebHoe ocooue / B. b. Munocues, B. I'. 3y0koB, B. A. JIsxoBckuii. — 2-€ U31., UCIP. —
Cankr-IlerepOypr : Jlanb, 2022 — Yacts 1 : AHanutndeckas reometpus. [Ipenenst u pssbl.
OyHKIMK 1 npou3BoaHbICe. JIMHelHas 1 BekTopHas anredpa — 2022. — 544 ¢. — ISBN
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978-5-8114-1558-8. — TekcT : anekTpoHHbIN // JIaHb : 31eKTpoHHO-OnbInoTeyHas
cucrema. — URL: https://e.lanbook.com/book/211352.

2. Mumnocues, B. b. Kypc maremaTuku /Ui TEXHUUECKUX BBICIINX YUEOHBIX 3aBEICHUH :
yaeOHoe ocobue / B. b. Munocues, B. A. JIsxosckuii, A. 1. MapTbIHEHKO. — 2-€ U311,
ucnp. — Cankr-IlerepOypr : Jlanp, 2022 — Yactp 2 : OyHKIUN HECKOJIBKUX ITEPEMEHHBIX.
WurerpansHoe ucuncnenue. Teopus nonst — 2022. — 432 c¢. — ISBN 978-5-8114-1559
Texcrt : anexTpoHHbI // JIaHb : 31eKTpOHHO-OMbIMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/211355.

3. Kpatkuii xypc BeIcuieil MareMaTHKH [DIEKTPOHHBIH pecypc]: yuel. - DIeKTpoH. AaH. -
MockBa:  amkoB wu K, 2017. - 510 c. [Pexum pgocrynma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.] .

4. bexnemumes, /[[.B. Pemenue 3amau u3 Kypca aHaJIUTUYECKOW IE€OMETPUM U JIMHEWHOMN
anreOpsl [DIEKTPOHHBINA pecypc]: yued. mocodue - DIeKTpoH. AaH. - MockBa: OU3MaTIIHUT,
2014. - 192 c. [Pexum noctymna: URL: https://e.lanbook.com/book/59632. - 3arm. ¢ skpana.]

4.4 DueKkTpoHHbIE 00pa3oBaTe/bHbIE PeCypChl

[IpoBeneHue 3aHATHI W aTTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opMmaTe C MPUMEHEHHEM
CHCTEeMBl JUCTaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam

[IPOrPAMMEBI..

Hazanue ODOP

Jlunelinas u BekropHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYecKasi TeOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anredpa u
aHAJIMTHYECKasi TeOMETPHS

https://online.mospolytech.ru/course/view.php?id=462

Pa3paboranusie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

[Mopsimox mpoBeAcHHUs pabOT B AMCTAHIIMOHHOM (opMaTe YCTAaHABIMBACTCS OTACIbHBIMU

pacnopsHKEHUSIME IIPOPEKTOpa Mo ydeOHOM paboTe W/ WU EHTPOM y4eOHO-METOINIECKOM PabOTHI.

Kaxnpiii cryneHT oOecredeH WHIWBUIYaTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K JJIEKTPOHHOM

o6ubroTreke MOCKOBCKOTO MOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepHalibl B JJIEKTPOHHOM  BUJE,

Mpe/IcTaBICHHbBIE Ha caliTe mospolytech.ru B paznene: «lleHTp MaTeMaTuuecKkoro o0pa3oBaHUsDY

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

[Tone3npie yueOHO-MEeTOANYECKHUE U MHPOPMAITMOHHBIE MaTepPHAIIbI MPEJACTABIICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHONW ceTH «HTepHeT» UIsi OCBOCHHUS

TUCIUILTAHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInneH3noHHoe U CBOOOIHO pacnpocrpansieMoe nporpammMmHoOe o0ecreyeHue

Ne| HaumenoBanme | Pazpaborunk 1O JocTynHocTh Ccbliaka Ha Enunblii peectp

(mpaBoodJsianarten | (JIMUEH3NOHHOE, | POCCHHMCKHX MPOrpamMM JJIsi
b) cB00OIHO 9BM u B/l (npu Haaum4uumn)

pacnpocTpaHsieM
oe)
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AstraLinuxCom | OO0 Jlunen3nonHoe https://reestr.digital.gov.ru/ree

monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36

MoitOduc OOO "HOBBIE JluueHn3nonHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'MN" 75

4.6. CoBpemenHble npodeccnoHabHbIe 0a3bl JAHHBIX 1 HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuens pecypcoB cet UHTepHET, 1OCTYNHBIX /ISl OCBOCHUSI TUCIHHUIIJINHBI:

HaunmeHnoBanue

Ccblika Ha pecypce

HoctynHocTh

NHdpopManHOHHO-CIIPABOYHBIE CHCTEMBbI

https://stackoverflow.co

JocTynHa B ceTn

Stack Overflow Y WNutepuer 6e3
OrpaHUYCHUN
n
H(opmamomHbie pecypent Cern http:// www.consultant.ru | JloctymHo
Koncynprantlintoc
ITopran PenepanbHbIX
FOCYHAPCTBEHIBIX http://www.fgosvo.ru. JloctymHo

00pa3oBaTeNbHBIX CTAaHAAPTOB
BBICIIIETO 00pa30BaHuUs

J1eKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com/ JlocTynHa B ceTu
WutepHer 6e3
OrpaHUYCHUN

IPR Books https://www.iprbookshop | [loctynna B cetn

ru/ WNutepuer 6e3
OrpaHUYCHUN
IIpogeccnonanbHbie 6a3bl JAHHBIX

baza nanHbIX Hay4YHOU http://www.elibrary.ru HoctymnHo

ANEKTPOHHOU OMOTMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Joctynno

noJuTeMaTHyeckas pedepaTHBHO-
oubnuorpaduyeckas u
HAYKOMETpUYECKast
(bubnuomeTpuyeckas) 6aza JTaHHBIX

14



5. MaTepHaHLHO-TeXHH‘-leCKOE odecrieueHue JUCHUITJINHBI
MarepuanbHo — TexHHYecKast 0a3a yHHBepcHTeTa 00eCreuyMBaeT IpOBEIEHHE BCEX BUIOB
3aHATHH, TPEIYCMOTPEHHBIX Y4€OHBIM IUIAHOM, U COOTBETCTBYET JEHCTBYIOUIMM CaHUTAPHBIM U
MIPOTHBOMNOXKAPHBIM NPAaBUJIAM U HOPMaM.
Kadenpa «Marematuka» He pacrosiaraeT cOOCTBEHHBIM ay IUTOPHBIM (DOHIOM M UCTIONb3YEeT
yueOHbIe ayTUTOPUU U3 0011ero GoHAa yHUBEPCUTETA.
IIpu HeoOXOAMMOCTH Ui TPOBEACHUS HWHTCPAKTHUBHBIX TNPAKTHUYECKUX  3aHATUH
MCTIOJIB3YIOTCSl KOMITBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeHIal U
6.1. MeToauuecKkue peKOMeHIAIMH JIJIsl PENoaBaTeIst
10 OPraHu3anuyu 00yYeHust

[Tpexne Bcero, ciemayer oOpaTUTh BHUMAaHHE CTYACHTOB Ha TO, YTO IMPAKTUYECKH BECh
M3y4aeMbIi IMH MaTepual He TpeOyeT KaKoH-TuO0 CreranbHON (JOMOHUTEHHON ) MOATOTOBKH
BITOJTHE MOXKET OBITh YCIEIIHO M3YYEH, €CJIM CTYICHTHI OyIyT MoceuiaTb 3aHATUSl, CBOEBPEMEHHO
BBINOJIHATh JIOMAlIHUE 33/JaHUS M TOJB30BAThCSA (IMPU HEOOXOIUMOCTH) CHCTEMOW IUIAHOBBIX
KOHCYJIbTAIlMl B TEUCHHE KaXJIoro cemectpa. Bomeamue B Kypc JIuHelHoi anreOpbl pa3aemnsl
SABJISIIOTCA KJIACCUYECKUMH, B TO K€ BpeMs OHM IPAKTUYECKA OPUEHTUPOBAHBI, TAK KaK MMEIOT
IIUPOKOE PacCIpOCTPAHEHHUE NI PEUICHUS Pa3HOro pojAa 3aJady BHYTPH CaMOM MaTEMaTUKU U
MIPUKJIIAIHBIX 3a7a4. FIX OCBOEHHE TOMOKET CTYIEHTaM JIOTHYECKU BEPHO, apPITYMEHTUPOBAHO U SICHO
CTPOUTH YCTHYI0 M IIUCBMEHHYIO pe€Yb, YCICIIHO IMPUMEHATh HAKOIUICHHBIE 3HAHMS B
npoeCCUOHATLHON 1EATEIbHOCTH.

HeoOxomumMo ¢ caMoro Havyana 3aHATHH PEKOMEHIOBATh CTyJIEHTaM OCHOBHYIO U
JOTIOJIHUTENBHYI0 JIUTEPATYpPy, @ B KOHLE CEMeCTpa JIaTh CIMCOK BOIPOCOB JIA IMOATOTOBKU K
JK3aMEHY.

Ha nepBoM 3aHATHM IO AMCUUIUIMHE CIIeTyeT 0053aTeNIbHO MPOMH(POPMUPOBATH CTYIEHTOB
0 BUzie U popMax TEeKyIIeld U MPOMEKYTOUHOH aTTecTaluil Mo JTUCIMIUIMHE, CPOKAX HX
IIPOBEACHUS, YCIOBUAX JOIIYCKA K IIPOMEXYTOYHOM aTTeCTallU, IPUMEHAEMBIX BUAX
IIPOMEKYTOYHOI'O KOHTPOJISL.

W3noxeHne TEOpEeTUYECKOro Marepuana JOJDKHO COINPOBOXKAATHCS WIIIOCTPATUBHBIMU
pUMEpaMu, THIATEIbHO OTOOPAaHHBIMHU MPEMNOAAaBaTENIeM TaK, YTOOBl TEXHHUUECKUE TPYIHOCTH U
BBIKJIAJKM IIPU PELICHUM 3a7Ja4d HE OTBJICKAIU OT IJIABHOI'O: OCMBICICHUS HAECU U CYTH
IIpUMEHseMbIX MeTonoB. CleqyeT Bcerja ykKasbplBaTb IPUMEPHI MPAKTUYECKOTO ITPUMEHEHHUS
PacCMOTPEHHBIX Ha 3aHATUSX YPAaBHEHUN U (POPMYIL.

[TpakTudeckue 3aHATHS JOJKHBI OBITH OPraHW30BaHbBI IMPENOJaBaTeNIeM TakKuM 00pas3oM,
qTOObl  OCTAaBaJOCh BpEeMs Ha MEPHOAMYECKOE BBIIOJHEHHE CTYACHTAMH  HEOOJIbIION
CaMOCTOSITENIbHOW pabOThI B Ay JTUTOPUU JIJIsl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IperonaBaTens, BEOYLIMH MPAKTUYECKHE 3aHATHS, IODKEH COTJIacoBBIBATH Y4eOHO-
TEMaTUYECKHH TUTaH 3aHATHIA C IEKTOPOM, HCIIONIb30BaTh EHHYIO CHCTEMY 0003HAYCHHH.

[TpenoaBaTento cieayeT JOOMBAThCS CUCTEMaTHYECKON HETIPEPhIBHOM pabOTHI CTYIEHTOB B
TEYEeHHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CHIIBHBIX CTYJCHTOB U IPUBJIEKATh UX K HAYYHOH padoTe,
K YYaCTHIO B Pa3HOI0 poJa OIMMIIMAZaX U KOHKypCax.

CTyzaeHT NOJKEH OIyIIaTh 3aMHTEPECOBAHHOCTD IPEN0IaBaTENs B JOCTHKEHUHM KOHEYHOIO
pe3yJbTara: B IPHOOPETEHNN 00YUaIOIMMHCS IPOYHBIX 3HAHUH, YMEHUH U BIIaJICHUS HAKOIIJICHHOM
uHpOpManuel Ut peleHus 3a1a4 B IpoecCUOHaIbHOM e TeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[TpoBenenue 3aHATUI U aTTECTAIL BO3MOKHO B AUCTAaHIIMOHHOM (popMate ¢ MpUMEHEHHEM
CHCTEMBI AUCTAaHIIMOHHOTO 00y4eHus: yuusepcutera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX
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Kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrpaMMsl (cM. 11. 4.4).
[Topsimox mpoBeneHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMHU
pacnopsHKEHUSIME ITPOPEKTOpa Mo ydaeOHOM paboTe W/ Ui EHTPOM y4eOHO-METOINIECKOM PabOTHI.
6.2. MeTtoanueckue yKazaHus JJis 00y4arOUXCS 0 OCBOECHHUIO

AMCUMILINHBI
Pa3nen: 3neMeHTHI THHEHHOH aareOpbl
Marpuus! u onpenenurend. [Ipexae Bcero, CTyJIeHT JODKEH MOHATh, YTO MAaTPHIIA — 3TO TabuIa
yucen (MpuyYeM 3Ta TabauIa MOXKET UMETh OJJMHAKOBOE YHCIIO CTPOK U CTOJOLOB, @ MOXKET OBITh U
NPSMOYTOJIBHOIN), @ ONIPEIENIUTEIb- 3TO YUCIIO, 3aITUCHIBAEMOE B BUE KBAJPAaTHON TaOIUIIbI, TO €CTh
OTIPEJICJIUTENIN CYIIECTBYIOT TOJBKO y KBaJIpaTHBIX MaTpull. CieayeT oOpaTuth 0co00oe BHUMAaHUE
Ha OTIEPALUI0 YMHOXKEHHUS MPSIMOYTOJIBHBIX MATPHIL U MIOHSTh, KAKHM TOJIy4aeTCs HOPSIIOK MaTPHUIIBI
— mpousBereHuss. OcoOOEHHOCTh MAaTpHI] TaKKe COCTOUT B TOM, YTO IMPOU3BEICHHE MATPHIl HE
MEPECTAaHOBOYHO, TO €CTh CJeNyeT O00sS3aTeNbHO YOEAUTHCS B 3TOM, PEIIUB COOTBETCTBYIOLIHE
3ajaun. BaxkHeIM sIBNIsieTcs MOHATHE OOpaTHOM Marpuubl. Hajno 3HaTh ycinoBue CyIIecTBOBAaHHUS
0o0paTHOW MAaTpHIBI U AITOPUTM ee mocTpoeHus. Ilocie ee BBHIYMCICHUS 1IETIECOO0Pa3HO JeNaTh
MPOBEPKY TMPABHJIBHOCTH PELICHUS, BBINOJIHUB OIEPAlUI0 YMHOXEHHUS (HOJDKHA MOJTYYHTHCS
envHUYHAs Matpuia). Ilpum u3yueHuH ompeaenuTenei HAJAO0 YETKO YCBOWTH MOHATHUS MHHODA,
anreOpandecKoro JIOTMOJIHEHUs], 3HaTh MHOTOYMCIICHHBIE CBOWCTBa ompeaenurens. s ocBOCHHUs
TEXHUKHU BBIYMCIICHUS OTPEICIUTENEH 11eI1eco00pa3Ho, BHIOPAB MPOU3BOJILHBIN ONPEICTUTENb BBIIIE
TPETHEro MOPSIJIKA, PACKPBITH €0 PA3IMYHBIMH CIIOCOOaMU, IPUMEHSS PA3JIOKEHUE U TIO0 CTPOKaM H
no cronbnam. OOpatuTe BHUMaHUE, KaKHE CTPOKH (CTONOLBI) MPEANOUTUTEIbHEE BBIOMPATh IS
PaCKPBITUS OIPEAETUTENS, YTOOBI YIIPOCTUTH €ro BeryuciaeHne. Oco0eHHO 3P PEeKTUBHO BEIYUCICHHE
OTIPENICNIUTEIISL C TIOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa30BaHUM, MPUBOAALINX €r0 K TPEYrOJIbHOMY
Buay. Ilpu u3yueHun pemeHuit cucteM TUHEHHbIX anreOpanyeckux ypaBHenuit (CJIAY) obpatute
BHUMaHHE, MPEX/E BCETO, HA MOHATUE PEIICHUS CUCTEMBbI M YCIOBHS CYIECTBOBAHHS PEILICHUH B
3aBHCUMOCTH OT COOTHOUICHHUSI MEKY PAHIOM MaTpPHIIbI, PAHTOM PACIIMPEHHON MATPHUIIBI CHCTEMBI
U YHCJIOM HEW3BECTHBIX M ypaBHeHHH. OOpaTuTe BHUMaHHME Ha YCIIOBHS HpPUMEHEHHUs (popmyi
Kpamepa u w™eroma oOpatHoil Mmarpunbl. BHumarenbHo pa3Oepute NpuUMephl pPELICHUs
MIPOM3BOJIBHBIX CHUCTEM JIMHEHHBIX ajreOpanuecKkux ypaBHeHMHA MetonoM [aycca (BBeneHue
0a3MCHBIX U CBOOOIHBIX IEPEMEHHBIX ).
Pa3nen: DiieMeHTHI BEeKTOPHOM ajaredpol
[Ipu m3ydeHuM NAaHHOH TeMbl HEOOXOAMMO OOpaTHTh BHUMAaHHWE Ha JMHEWHBIC ONEpalud Hal
BEKTOpPaMM, Ha IIOHATUS JIMHEHHON HE3aBUCUMOCTH M JIMHEWHOW 3aBUCUMOCTH BEKTOpPOB, Ha
(byHIaMeHTaIbHOE MTOHATHE 0a3nca BEKTOPHOTO MMPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha
pas3iokeHue BEKTOpa Mo 0Oa3ucy. 3HaTh ONpe/eieHHEe, TeOMETPUYECKHE CBOWCTBA CKAJISPHOTO,
BEKTOPHOT'O ¥ CMEIIAHHOTO MIPOU3BEACHUS BEKTOPOB, (POPMYIIBI ISl UX BBHIYMCIICHUS B BEKTOPHOM 1
B KoopauHaTHON Qopme. OOs3aTenbHO 3HATh W yYMETh NPOBEPSATH YCJIOBUS OPTOTOHAIBHOCTH,
KOJIJTMHEAPHOCTHU U KOMIUTAHAPHOCTU BEKTOPOB.
Pa3gen: koMIJIeKCHbIE YMCJIa U MHOTOYJIEHbI
B sTom paszgene, npexzae BCero, HaJo MOHATh, YTO KOMIUIEKCHOE YMCIIO SBUJIOCH PacIIUpEeHHEM
TIOHATHUS ICHCTBUTEIBHBIX YHCEN, 3HATh ONpEAeTICHUE U TpU (POPMBI 3aITMCH KOMIUIEKCHOTO YHCIIa
(anreOpanyeckyro, TPUTOHOMETPUUECKYIO U IOKa3aTeJbHYI0), TEOMETPHUUYECKYI0O HHTEPIIPETALIUIO
KOMIUIEKCHOTO YHCja M B3aMMHO-OJHO3HAYHOE COOTBETCTBHE MEXy MHOXKECTBOM KOMIUIEKCHBIX
YHcel U MHOXECTBOM TOYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh (hopmyny Oiinepa. KomruiekcHbie
YHcIa MOXKHO M300pakaTh C MOMOIIBIO BEKTOPOB Ha KOMIUIEKCHOM miockoctu. [losTomy onepauun
CIIO’KEHUS] M BBIYUTAHMSI KOMIUIEKCHBIX YHCEI MOTYT OBITh CBEAEHBI K ONEpAIMsIM CIOXKCHHUS U
BBIUMTAHUS COOTBETCTBYIOIIMX BEKTOPOB. Ha/o 3HaTh M yMETh BHIOIHATH ONEPAlH YMHOKCHHS,
JeTICHHUsI, BO3BEACHUS B TIOJIOXKUTEIBHYIO CTENEHb KOMIUIEKCHBIX YHCEJ, 3alHiCaHHBIX B
TPUTOHOMETPHUYECKON (hopMe, U3BICUCHHS KOPHS N-0i CTETIEHH M3 KOMIUIEKCHOTO yucna. Crnemyer
0o0paTUTh BHUMAHHE HA TO, YTO MHOXXECTBO KOMIUICKCHBIX YHCEIN SBJISAETCS 3aMKHYTBIM, TO €CTh
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mobas anredpandeckas onepanus HaJ KOMIUICKCHBIMU YHCIaMHU HE BBIBOAMT 3a MPEebl 00JIacTH
KOMIUIEKCHBIX 4yKced. Haso 3HaTh pa3nuyuHble BUABI Pa3ioKeHUS] MHOTOWIEHA HA MHOXHUTEIH IS
CllyyaeB, KOT/Ia CpeQu KOpPHEW MHOTroWIeHa MOTYT OBITh KpaTHble, KOMIUICKCHBbIE KOpHHU. DTH
CBeIeHUSI OyAyT HCIIOJNIBb30BaThCs, HAlpUMEp, B HHTErPAIbHOM HMCYHCICHHM IPH BBIYMCICHUU
MHTETPAJOB OT JpOOHO-pallMOHATBHBIX (PYHKUMH, TpPU pEIIEHUH JHUHEHHBIX OJHOPOIHBIX
muddepeHInanbHbIX YPaBHEHUH N-TO MOPSKA C MOCTOSIHHBIMU K03 puiimeHTamu.

Pa3gen: AHajquTHYecKasi reoMeTpuUsi

IIpn u3ydyeHMM aHAIUTHUYECKOM TIE€OMETPHUM CIIEAYET, INPEXKAEC BCEro, IMOHATh, YTO €€ 3aJadyei
ABIISICTCS M3yYEHHE F€OMETPUUECKUX OOBEKTOB MPU TOMOIIHM aHAIUTHYECKUX METOJIOB areOpsl U
MaTeMaTHYeCKOro aHaiu3a. B OCHOBE Takoro Mmojaxoja JEXUT METOA KOOpIMHAT, BIIEpPBBIC
cucTeMaTHyecku npuMeHeHHbld P. Jlekaprom. OcCHOBHbIE NOHSATHS T€OMETpPHM (TOYKa, MpsMas,
IUIOCKOCTB) SIBJISIFOTCSL HEONPEIENAEMbIMU, M JUIS UX ONUCAHUS MPUMEHSETCS aKCHOMAaTHYEeCKUN
METO/I, TTO3BOJIAIONINI yCTAHOBUTH B3aMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIYy MHOKECTBOM TOUEK
NPSIMOM M MHOXXECTBOM JICHCTBHUTEIBHBIX YHCEN U, TAKMM OOpa3oM, BBECTU CHUCTEMY KOOpPIMHAT.
Hano getko ycBOUTH paznuuHble (JOPMBI ypaBHEHHH MPSIMON M MJIOCKOCTH YMETh NEPEXOAUTH OT
o1HOH hopMbI K IpyToif. CiieyeT OCMBICTUTD M YCHEIIHO MPUMEHSATh PEIICHHs KJIaCCUYECKHX 3a1a4
aHAJTUTUYECKON T€OMETPHH O B3aUMHOM PACHOJI0KEHUU NPAMBIX U IIIOCKOCTEH, YMETh ONPEAEIIATh
YIJIBI U PACCTOSIHUS MEXKAY Pa3IUUYHBIMUA T€OMETPHUECKUMH OOBEKTaMH.

VYcnemHoe u3yueHHe JIUCHMIUIMHBL  «JIMHelHas anreOpa», mnpuoOpeTeHHe HEO0OXOAMMBIX
KOMIICTEHIIMH, YMEHUI U HaBBIKOB BJIAJICHUS MAaTEeMaTHYECKUM armaparoM TpeOyeT OT CTYAEHTOB
00JbIIION caMocToATebHOU PaboThl. HeoOxoauMo oO0paTuTh BHUMAHHUE, YTO KOJMYECTBO YacoOB,
OTBOJIMMBIX Ha CAMOCTOSITEIIHHYIO pa0OTy B COOTBETCTBUH C YUEOHBIM IUIAHOM, OOJIbIIIE YHCIIA YACOB,
OTBOJIMMBIX Ha BCE BHUJIbI Ay TUTOPHBIX 3aHATHA.

CamocrosrenbHas paboTa sIBISETCS OJHUM M3 BUIOB Y4eOHBIX 3aHATHH. Llenp camocTositensHON
paboThI — MPAKTUYECKOE CAMOCTOATENIBHOE MOJIyUYeHHE CTYI€HTaMU HAaBBIKOB pabOTHI B IIpOrpamMme
MaTeMaTHYECKOT0 MOJICIMPOBAHUS, PACCMAaTPUBAEMBIX B MPOLIECCE U3YUEHHS TUCIIUIUIMHBL.
AynuTopHas caMOCTOsITeNbHasE paboTa MO TUCIMIUIMHE BBITIOIHAETCS HA yYEOHBIX 3aHATHUSAX IO
HETOCPECTBEHHBIM PYKOBOJCTBOM MPEMOAABATENS U TI0 €r0 3aJaHHIO.

BreayautopHast camocTosTenbHas paboTa BHIIOIHIETCS CTYICHTOM IO 33/IaHUIO MTPETo1aBaTels, HO
0€e3 ero HermocpeACTBEHHOT0 Y4acTusl.

3aoauu camocmoamenvHoil padbomul cmyoeHma:

- pa3BUTHE HAaBBIKOB CAMOCTOSITENIbHON yueOHOM paboThI;

- OCBOGHHE COJICPKAHHS JUCLIUIUINHBL;

- yrayOsieHHe COJIEpKaHU U OCO3HAHNE OCHOBHBIX MOHATHNA AUCHUIUINHBL;

- UCTIOJB30BAHUE MaTepuaia, COOPaHHOTO M MOJYYEHHOTO B XOJ€ CaMOCTOSITEIbHBIX 3aHATHH IS
3¢ (HeKTHBHON OTOTOBKU K SK3aMEHY.

Buowt éneayoumopnoii camocmoamenvHoil padomol:

- BBITMIOJIHEHUE PacyeTHO-rpaduIecKux pador;

- MOJITOTOBKA K 9K3aMEHY;

- IOJITOTOBKA K CEMHUHAPY;

JUi1st BBITIOJTHEHUS JII0O0T0 BUIa CAMOCTOSATEIbHOM paOOThl HEOOXOIMMO MTPONTH CIICAYIOIIHNE 3TAIbL:
- OTIpe/IeTICHUE 1IETT CaMOCTOSITEIbHOM paboThI;

- KOHKpETH3alus 03HABaTeIbHON 3a1au;

- CAaMOOIICHKA TOTOBHOCTH K CAMOCTOSTENIbHON paboTe;

- BBIOOp a/1IeKBaTHOTO crioco0a IeHCTBHSL, BEAYIIETo K PELICHUIO 3a/auu;

- IUTAHUPOBaHHUE PabOThI (CAaMOCTOSATEIILHON MIIM C TIOMOIIIBIO MTPETIOIaBaTelIs) HaJl 3a/laHUEM;

- OCYIIECTBJICHHE B TPOLIECCE BBINOJHEHUS CAMOCTOSATENBHOW pPabOThI  CaMOKOHTPOJIS
(MIPOMEXKYTOYHOTO ¥ KOHEUHOT0) Pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBITOTHEHHS PaOOTHI;

- pednekcus;

- Ipe3eHTaIus paboThl.
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7. DOHA OLEHOYHBIX CPEICTB
7.1 MeTtoabl KOHTPOJIA U OLICHUBAHUS Pe3yJabTATOB 00y4YeHUS

JUis KOHTpOJIsSI yCHEBAEMOCTH M KadyecTBa OCBOCHMS JUCIMIUIMHBI HACTOSILEH MporpamMmoin
IIPEyCMOTPEHBI CIIEAYIOIINE BUbI KOHTPOJIS:

KOHTPOJIb TEKYLIEH yCIIeBaeMOCTH (TEKYILIUI KOHTPOJIb);

IIPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

HanmenoBanue
Bun xonTpons
KOHTPOJIS Kpartkas xapakTepucTHKa KOHTPOJIS
Ne n/mt pe3yNbTaToB
pe3yIbTaToB pe3yabTaToB 00yUYEeHUs
oOyueHus
o0y4deHus
OOyuaromuiics B~ TEUYEHHE  CeMecTpa
PacuerHno- CaMOCTOSITENIFHO BBITIOJIHSACT PsII PAacYeTHO-
1 rpadudeckas Texymnit rpapuueckux pabor mo Teme pasnena. [lpu
pabota MIPOBEPKE MPETOAaBaTEeNb OIICHUBAET Ka4eCTBO
oopmIIeHHs, TPAaBUIBHOCTh PACUYETOB.
Pemenue KOHTPOJIbHOM paboThI
OCYILECTBIIICTCSI HAa TOCJIETHEM 3aHITUU
nzydaemoro paszaena. KoHTposbHas pabota
KonTponbHas . Y pasit p p
2 AGoTa Texymmmii BBITIOJIHSACTCS ~ MHIUBUAYAIBHO  KaXIbIM
P cryaeatoM. Ilpu mpoBepke mpenoaaBaTelb
OLICHUBAET TPABWIBHOCTh IPOU3BEICHHBIX
pacueToB.
TectupoBaHue MNPOBOAUTCS Ha TOCIEIHEM
3aHATUM U3y4daeMon TeMmbl. TectupoBaHue
OCYILECTBIISICTCS, MO0  TpU  MOMOIIU
. KOMITBIOTEPHOM CHCTEMBI TECTHPOBAHUS, JTUOO
3 Tecr Texymnit

C HCIIOJIb30BAaHHEM BBIIAHHBIX TECT-33aJaHHUN
Ha OymaxxHoM HocuTene. B pamkax
TECTUPOBAHUS poBepseTCs 3HaHUe
TEOPETUYECKOM 0a3bl.

[TpomexxyTouHasi aTrecTanys OOydYaIOUIMXCS B
¢dopme sSK3aMeHa MPOBOAMTCA MO pPE3yiIbTaTam
BBITMIOJIHEHUSI BCEX BHJOB Y4yeOHOW paboTHl,
MPEyCMOTPEHHBIX Y4EOHBIM IUIAHOM I10 TAHHOMH
IUCUUIUIMHE,  TPH  3TOM  YYUTHIBAIOTCS
Pe3yIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B
TedyeHue cemectpa. OIeHKa CTeNeHH JOCTH)KEHUS
4 DK3aMeH [TpomexxyTouHBlii | OOyUYaIOIIMMHUCS — IUIAHUPYEMBIX  Pe3yJbTaTOB
o0y4eHHs 1O  JUCHUIUIMHE  MPOBOJIUTCS
npernojiaBaTeNieM,  BEAYIIMM  3aHATUHS 110
JUCLUUIUIMHE METOJOM 3KCIEepTHOH oneHku. [lo
UTOTaM  TIPOMEXKYTOYHOW  aTTecTallud IO
JMCLUIUIMNHE BBICTABISETCS OLIEHKA «OTIUYHOY,
«XOPOLIO», «y/I0BJIETBOPUTEIHLHO» WIn
«HEYJIOBJICTBOPHTEIHHON.

7.2. llkaja u KpUTEepHH OLIEHNBAHUSA Pe3yJIbTATOB 00yUEeHHUS

18




[Toka3zaTenem OIIEHWBAHUS KOMIIETCHLIUI HAa Pa3TUYHBIX 3Tanax uX (OPMHUPOBAHUS SBISIETCS
JOCTIKEHHE 00YUaIOIMMUCS INIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEeHHS IO AUCHUIUIMHE (MOYJIIO).

IHoka3aTean

Kputepum onennBanus

HeynoBj1eTBOPUTEIBHO | YI0BJIETBOPUTEIBLHO Xopoio OTan4Ho
3HATh: OO6yuaronuiics OO6yuaronuiics Ob6yuatommii | OOyuaronu
TEOPETUUECKUE | JEMOHCTPUPYET MOJIHOE | JEMOHCTPUPYET cs ncs
OCHOBBI OTCYTCTBME WJIU HEIOJIHOE JEMOHCTPUPY | AEMOHCTpU
JIMHEHOM HEAOCTAaTOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeTr
anreOpsl 1 COOTBETCTBHUE CIIENYIOLIMX 3HAHUWU: | COOTBETCTBHE | IIOJIHOE
AQHAJIMTUYECKOMN | CIEIYIOIINX 3HAHUM: TEOPETUUECKUE CIIENYIOIIUX | COOTBETCTB
T€OMETPHH, TEOPETUYECKHUE OCHOBBI OCHOBBI JINHEHHOM 3HAHUM: ne
KOMIUICKCHBIC | TUHEHHON anreOpsl 1 anreOpsl 1 TEOPETUYECK | CIEAYIOLINX
YyHpcIa. AHAJIMTUYECKOMN AHAJIMTUYECKOMN K€ OCHOBBI 3HAHUM:

reoMeTpuHu, reOMETpUH, JIMHEHHOU TeopeTuYec

KOMIUIEKCHBIE YHCIIA. KOMIUICKCHBIC YHCIA. | alreOphl U KHE OCHOBBI

AQHAJIMTUYECK | JTMHEHWHOU
oM anreOpsl 1
rEOMETPUH, AHAIIUTHYEC
KOMIUIEKCHBI | KOM
€ 4uca. rEOMETPUH,
JonyckaroTc | KOMILIEKCH
s bIE YHUCIIA.
He3zHauutenb | CBoOOAHO
HbIE OLINOKH, | OTIEpHpYET
HETOYHOCTH, | MPUOOpPETEH
3aTpyAHEHUs] | HBIMHU
npu 3HAHUSAMMU.
AHATUTUYECK
ux
onepanusx.
YMeTh: OOyuaromwmiicst He ymeer | OOy4Jaromuics OOyuarommii | OGyuaromu
peumars 3aa4i | UM B HEJOCTAaTOYHOU JEMOHCTPUPYET cs ncs
U YIIPAXHEHHS | CTENIEHU YMEET: HEIOJIHOE JEMOHCTPUPY | AEMOHCTpU
HCIOJIb3YS pelaTth 3a1a4u 1 COOTBETCTBHUE €T 4YaCTUYHOE | pyeT
OCHOBHBIE YIPA)KHEHUS UCIIONb3Ysl | CIACAYIOIIMX YMEHUN: | COOTBETCTBHUE | IIOJIHOE
METO/IBI, OCHOBHBIE METO/IBI, peuars 3a1a4y U CIIENYIOIINUX | COOTBETCTB
H3y4YECHHBIE B H3yYEHHBIE B Kypce YIPaXHEHHUS YMEHHUI: ue
Kypce JTMHEWHOH anredpe u HCIIONIb3Ysl OCHOBHBIEC | pellaTh CJIEIYIOLIUX
JIMHEWHOHU AHAJIUTUYECKON METO/bI, U3YYEHHBIE B | 3a1a44 U YMEHUN:
anredpe u F€OMETPHUH; ONIEPUPOBATH | KypCe JTUHEUHOU YOPKHEHUS | pelaTh
AHAJIMTUYECKON | C KOMIUIEKCHBIMU anredpe u HCIOJIb3YS 3a7a4M 1
r€OMETPUU; YUCIIAMH. AHAJIMTUYECKOMN OCHOBHBIE YIIPaKHEHU
OIIEpUPOBATH C r€OMETPUU; METO/IbI, Py
KOMIUIEKCHBIMU OIEPUPOBATH C W3yYEHHBIE B | UCMOJIb3YS
YUCIIAMH. KOMIUIEKCHBIMU Kypce OCHOBHBIE
YUCJIaMH. JIMHEHHOU METO/HI,
Jlomyckatores anredpe u U3Y4YECHHBIE
3HAYUTEIbHbIE AHAJIMTUYECK | B Kypce
OIIMOKH, MPOSIBISIETCS | O JIMHEHOM
HEJIOCTATOYHOCTh TE€OMETPHUH; anredpe u
YMEHH, MO0 pALy ONEPUPOBATH | AHAIUTHYEC
IoKa3aTelei, C KoM
o0yyaromuincs KOMIUIEKCHBI | TEOMETPUU;
UCIIBITHIBACT MH YHCIIAMHU. | ONIEPUPOBAT
3HAYUTEIbHBIE YMenus bC
3aTpyIHEHUS [IpU OCBOCHBI, HO | KOMIUIEKCH
ONIEPUPOBAHUHU JONYCKAKTCS | bBIMHU
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YMEHUSIMH TIPU UX HE3HAYUTeNlb | YUCIIAMHU.
[IEPEHOCE HAa HOBBIE Hble omnOkH, | CBOOOAHO
CUTYyallUH. HETOYHOCTH, | OIEPUPYET
3aTpyAHEHUs | mpuoOpeTeH
npu HBIMH
AHAJIIUTUYECK | YMEHMSIMH,
170'¢ IIPUMEHSIET
orepanusx, UX B
nepeHoce CUTYaLUAX
yMEHUH Ha [IOBBILIIEHHO
HOBBIE, "
HECTaHJApPTH | CIOKHOCTH.
bI€ CUTYAlLIHH.
BJIA/IETh: OO0yuarommiics He | OOyyarommuiics B OOyuarommii | OGyuaromu
HaBBIKAMH BIIAJICET I B | HEJJOCTaTOYHOU Csl YaCTUYHO | Mcs B
IIPUMEHEHHUS HEJ0CTaTOYHOW CTENEHU | CTEIIEHHU BIIAJEET: BJIQ/IEET: IIOJIHOM
JIMHEHHON BJIAJICET HaBBIKaMH HaBBIKAaMHU o0BeMe
anreOpsI U HaBbIKAMU MIPUMEHEHUS | IPUMEHEHUs IIPUMEHEHHS | BIIAJICET:
aHAJTUTUYECKON | JIMHEHHO anreOpsl u JTMHEWHOW anreOpsl U | IMHEHHON HaBBIKAMU
reoOMEeTpUU K AHAJIMTUYECKON AHAJIMTUYECKON anreOpsl 1 [IPUMEHEHHU
€CTECTBEHHOHA | FEOMETPHUH K TEOMETPHH K AQHAIUTUYECK | s TMHEHHON
YUHBIM €CTECTBEHHOHAYYHBIM €CTECTBEHHOHAYUYHBbIM | O anreOpsl 1
(pusuyeckum u | (puU3UIECKUM U (puzngeckum u F€OMETPUU K | aHAIUTHYEC
TEXHUYECKUM) | TEXHHYECKUM) 33aJladyaM. | TEXHUUYECKUM) €CTECTBEHHO | KOU
3aa4am. 3aa4am. Hay4YHBIM reOMEeTpHUH
OOyyarommiics (pusmgeckum | K
UCIBITHIBAET u €CTECTBEHH
3HAYUTEJIbHbIE TEXHUUYECKUM | OHAyUYHBIM
3aTpyIHEHUS [IPU ) 3aa4yam. (pusmgeckun
MIPUMEHEHUU HaBbIKOB | HaBbIku M U
B HOBBIX CUTYalUsX. OCBOEHBI, HO | TEXHUYECKU
JOMYCKAIOTCA | M) 3a7a4aM.
He3zHauutens | CBoOOAHO
HbIE OUIMOKH, | IPUMEHSET
HETOYHOCTH, | IOJIy4EHHBI
3aTpyJIHEHUS | € HABBIKU B
npu CUTYaIUIX
AQHAJIUTUYECK | MOBBILLIEHHO
150. u
orepanusx, CJIOKHOCTH.
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaH/apTH
bI€ CUTYAlLIHH.

IlIkana oneHUBAHUA IPOMEKYTOYHOM aTTECTALMU: IK3aMEHa.

IITkana oneHUBaHUI

Onucanue

OTJIINYHO

BrimonHens! Bce BUBI yueOHOM paboThl, MpeayCMOTpEeHHbIE Y4eOHBIM
wiaHoM. CTYyIEeHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHUH, yMEHU,
HaBBIKOB TIPUBEACHHBIM B TaOMUIAX IIOKA3aTesisiM, OIEepUpPYyeT
nprOOpPETEeHHBIMU 3HAHUSMH, YMEHUSMH, HaBbIKAMH, IIPUMEHSET UX B
CUTyallUsAX MOBBIIIEHHON CI0XHOCTH, HE HCIBITHIBACT 3aTpPyIHEHHUN
MIPY aHATUTHYECKUX ONepaIsiX, HepeHOCe 3HAaHUHM 1 YMEHHI Ha HOBBIE,
HECTaHAAPTHHIC CUTYAIUH.
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Xopoo

BrimonHens! Bce BBl yueOHOM paboThl, pe1yCMOTpEeHHbIE Y4eOHBIM
wiaHoM. CTYZeHT IEeMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB MIPUBEICHHBIM B TAOJIUIIAX TOKA3ATEINSM, OTIEpUPYET
nproOpPETEeHHBIMU 3HAHUSIMH, YMEHUSIMH, HaBbIKAMH, IIPUMEHSET UX B
CUTyallUsX TIOBBIIICHHON clokHOCTH. [Ipm 3ToM MoOryT OBITH
JOMYIIEHbl He3HAYUTENbHbBIE OUIMOKH, HETOYHOCTH, 3aTPyIHEHUS NIPU
AHAJTMTUYECKUX OIEpalusiX, NepeHoce 3HAHWW M YMEHHH Ha HOBBIE,
HECTaHAAPTHHIC CUTYAIUH.

Y 10BJIIETBOPUTEIILHO

BrimonHens! Bce BBl yueOHOM paboThl, pe1yCMOTpEeHHbIE Y4eOHBIM
wiaHoM. CTyAEHT JIeMOHCTPHPYET HEMOJHOE COOTBETCTBUE 3HAHUMA,
YMEHUH, HaBBIKOB NPUBEIACHHBIM B Ta0nMIax IMoOKa3aTessMm,
JOMYCKAIOTCS 3HAYUTENbHbIE OIMIMOKM, TPOSBISAETCS OTCYTCTBHE
3HAHUH, YMEHUH, HaBBIKOB I10 Py ITOKA3aTeJIeH, CTYIEHT UCIIBITBIBAET
3HAUUTENIbHbIC 3aTPyJHEHHUS TIPH ONEPUPOBAHUM 3HAHUAMU U
YMEHUSIMH NP UX MIEPEHOCE HA HOBBIE CUTYAlIUH.

HeynosnersopurensHo

He BeimomneH oauH wium  Oornee BHAOB y4yeOHOW  paloOTHI,
NPEIYyCMOTPEHHBIX y4ueOHbIM MaHoM. CTyIeHT JeMOHCTPUpPYET
IIOJIHOE OTCYTCTBHE WJIM HEAOCTaTOYHOE COOTBETCTBUE 3HAHMH,
YMEHUH, HaBBIKOB NPUBEIACHHBIM B Ta0nMIax IMoOKa3aTessMm,
JOMYCKAIOTCS 3HAYUTENbHbIE OIMIMOKM, TPOSBISAETCS OTCYTCTBHE
3HaHUM, YMECHHUM, HABBIKOB 110 PSAY IOKAa3aTesIei, CTYIEHT HE MOXET
ONEpUpPOBATh 3HAHUSMU U YMEHMSMM IIPU UX IIEPEHOCE Ha HOBBIE
CUTYallUH.

HIka/ja oueHMBAHUS TEKYILIEr0 KOHTPOJIS.

HaumeHnoBanue KOHTPOJIA
pe3yJIbTaTOB O0yUYEHUS

IIxkaa oneHUBaHUA Omucanue

PacuerHo-rpaduueckas padbota

3aganue Ha PI'P BhimaeTcsa Ha
MIEPBOM 3aHSITHHU
COOTBETCTBYIOIIETO pa3zena
JHUCLUMIUIMHEI M CIAETCS I10
OKOHYAHUH U3Yy4YCHUS
COOTBETCTBYIOIIETO pa3zena
mucuumniel. PI'P 1omkHBL
OBITH BBIIIOIHEHBI U

0o OpMIIEHBI B COOTBETCTBUU C
TpeOOBaHUSIMU METOTUICCKIX
yKa3aHui Kadeapsl.

OtnuuHo - Pabora cnana B
CpOK, pacueTHas U
rpaduyueckas 4acTH
BEITIOJTHEHBI BEPHO, JINOO
UMEIOTCSI HEIOUETHI, He
BIIMSIOIINE HA KOHEUHBIN
pe3yJbTar.

Xopo1o - pac4eTHas 4acThb
BBINOJIHEHA BEPHO, B
rpadUyecKoil YacT ecTh
3aMeYaHus

Y 10BJIIETBOPUTEIILHO - B
pacyeTHOM YacTH €CTh
3aMEeYaHusl, METOJl
BBITOJIHEHUS rpaduuecKoit
YacTH BHIOpaH BEpHBII
HeynosnersopurensHo - B
pacueTHOi U rpaduUecKoi
4acTsIX €CTh rpyObIe
3aMeyvaHusl.

KonrponsHas pabora

OrinyHo - PaboTa BEICOKOTO
KauecTBa, YPOBEHb
BBIIIOJIHEHUS OTBEYAET BCEM

3ammra TeMbI BKIIOYAET
pelieHue 3a1a4 B ayIMTOPUH B
TEUEHUE OJHOU Iaphl U
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TpeOOBAHUAM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOSHO
MOJIHOCTHIO, 0€3 MPOOEIIoB,
HE00XO/IMMBIE IPAKTUUYECKHE
HaBBIKH Pa0OTHI C OCBOCHHBIM
MaTepuanoM c(hOpMHUPOBAHBI,
BCE MPETyCMOTPEHHBIE
porpaMMoil 00yueHUs
yueOHbI€ 3aJaHHs BBITIOJHEHBI,
00 HEKOTOPBIE U3
BBITOJIHEHHBIX 3aJaHUN
coJiepKaT He3HAUUTEIbHbIC
onOKH

Xopouio - YpoBeHb
BBITOJIHEHUS pabOTHI OTBEYALT
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUECKOE
coJiepKaHue Kypca OCBOSHO
4aCTUYHO, HO MPOOEITHI He
HOCSAT CYIIECTBEHHOTO
XapakTepa, He0OOXOAUMBbIe
MPAKTUYECKHE HAaBBIKU PAOOTHI
C OCBOEGHHBIM MaTepHajoM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOPbIE BUJBI 3aJaHUI
BBITOJIHEHBI C OIINOKaMH.

Y 10BJIETBOPUTETIBHO -
Teopernueckoe conepxaHue
Kypca OCBOCHO YaCTHYHO,
HE00XO/IMMBIE IPAKTUUYECKHE
HaBBIKH PaOOTHI HE
c(hOpMHUPOBAHBI, OOJILITHHCTBO
MPEIyCMOTPEHHBIX
IIpOrpaMMoOH 3aJJaHul He
BBINOJIHEHO; TIPU
JOTIOJTHUTEIbHOU
CaMOCTOSITENILHOM paboTe Hall
MaTepHaioM Kypca BO3MOKHO
MOBBIIIIEHUE KaYeCTBa
BBITTOJIHEHUS YY€OHBIX
3aJaHuH.
HeynosnerBopurensHo -
Teopernueckoe conepxaHue
Kypca He OCBOEHO,
HE00XOIMMBIE IPAKTUYECKHE
HaBBIKH PaOOTHI HE
c(OpMHPOBAHBI,
IPeyCMOTPEHHBIE
IIpOrpaMMoOM 3aJjaHusl He
BBITOJIHEHBI

MPOXOAMT MOCIE U3YUCHUS
COOTBETCTBYIOLIETO

pa3zaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISFOLIMX
OLIEHUTH C(HOPMHUPOBAHHOCTD
KomnereHui. Ha oTBeTsl
oTBoaMTCA 1,5 yaca.
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TectupoBaHue 10 NPONIECHHON
TEME

Tect conepxut 20 3agaHui,
IIpaBWIbHBIN OTBET Ha 1
3aJlaHuE COOTBETCTBYET 1
Oamty. Bpems tectupoBaHus -
30 munyt. CTyneHTy
IIPEIOCTABIIAETCS ABE MOMBITKH
IUI IPOXOKIECHMSI TECTA.
MaxkcumanbHast OIIeHKa 33 TeCT
- 20 6amnoB. Tect cunraercs
YCIELIHO MPOUIECHHBIM, €CIIU
CTyZeHT Jan He meHee 60%
MIPaBUJIBHBIX OTBETOB (HaOpas
He MeHee 12 6aioB).

TectupoBanue
OCYILECTBIISICTCS, JTUOO TIpU
IIOMOIIH KOMIIBIOTEPHOU
CHCTEMBI TECTUPOBAHUSL, JTHO0
C MCII0JIb30BAaHUEM BBIJJAHHBIX
TeCT-3aJaHui Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYIIECTBJISIETCS IPOBEPKA
TeCcTa 3K3aMEHaTOPOM U
BBICTABJISIETCS OLICHKA
COTJIACHO METOAMKHU
BBICTABJICHHUS OLICHKHU.

7.3.  Quenounwvle cpeocmea

7.3.1 Texymmii KOHTPOJIb

Komnnexm 3a0anuii 0na ¢vlnonnenusn pacyemno-zpaguueckux pabom (PI'P)

PI'P Nel, uacmy 1

-1 1 0 2 0 2
A=1 3 2 B={0 -3 3
4 0 -3 I 1 -1

3aganue Nel. J[aHbl MaTPUIIbI

. 2 T
BrinoaHuTh JCUCTBUA: A" +8B .

3aznanue Ne2. [IpooKuTh JTaHHOE MATPUYHOE PABEHCTBO

U TIPOBEPUTH €r0 I MaTpull A U B U3 NepBOro 3aJaHusl.
3aznanue Ne3. BeluncinuTh onpeaenuTenb IByMs ClIOco0aMu: pa3iokKeHUEM 10 IIEPBOI CTPOKE U
Pa30oKEeHUEM I10 IIEPBOMY CTOJIOILY.

(2A+3B)> —4A4° —6A4B =l

1 0 -1 2
0 2 1 -1
1 1 -1 1
1 1 -2 1
3ananue Ne4. /Iy qaHHOM MaTpUIIBI HAWTH 00paTHYIO MaTpHily. Clenars IpoBEpKY.
1 0 2
1 10
-1 2 3

3aganue NoS. PemuTh MaTpU4HOE ypaBHEHUE AXB=C (maititu X). CnenaTh IpOBEPKY.

-1 2
A= ;

3 4 0 4
B= ; C=
[2 3 (—9 3

3aznanue Ne6. Haiitu panr maTpuisl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nol, 3a0anus no pewienuro cucmem JUHEHHBIX a12eOpaudecKux ypasHeHul
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3aganue Nel. Pemmuth cuctemy metogom Kpamepa. Caenarb npoBepKy.
X, +4x, —x; =-2
2x,+2x, +3x; =7
3x,+6x,—2x; =1

3aganue No2. Pemmth cucremy u3 Nel meronom oOpaTHOM MaTpHIIBL.
3aznanue Ne3. Pemnts cucremy u3 Nel metonom ["aycca.
3ananue Ne4. Pemmth HeoqHOpOAHYIO cucTeMy MetooM ["aycca. Haiitu ob1ee pemenue u
4aCTHOE PELICHHUE.
X +x,+2x;,+3x, =5
3x, +2x, —4x; - 2x, =1
5x,+4x, + 4x, =11
3apanue NeS. Pemmth omHOpOaHYIO crcTeMy MeTonoM [aycca. Haiitu oOmiee pemenne u @CP.
2x, +6x, —9x;, -9x, =0
4x, —5x;,+x,=0
3x,+3x, = 7x; —4x, =0
x, —3x,+2x;+5x, =0
PI'P Nel, uacmp 2

3ananue Nel. Iloka3arb, 4TO BEKTOPBI m, ., p 00pa3yioT 0a3uc B MPOCTPAHCTBE U PA3IOKUTH
m=(,-1,2),n=(2,0,3), p=(-2,-11),a =(5-4,13).

BekTop 9 10 3TOMY Oa3mcy:

— 7 _
3aganue Ne2. Jlanbl BekTopsl ' u . BBIICHUTH — KOJUIMHEAPHBI M BEKTOPBI 4 1 b

m=(28,-8,8),71=(-21,6,—6), a=2m+i,b=2i—.

A
3amanue Ne3. Haritu |5‘,ecnn ‘W’:&/E, ﬁlzz’ (m,7)=135", a=6n-m.
A ABC Haii ZB A(l;-1;2),B3:3;2),C(7;1;2).
. Haiitn , €CITH

3amanue No4. Jlan ecn

Baganne No5. Tpu kakux 'x' BexkTopsl & b NEPIEHIUKYIISIPHBI?
a=(x;1;-4),b =(x-3;12; x).

3aganue Ne6. Haiitu ruiomaap mapauiesiorpaMmma, IIoCTPOSHHOTo Ha BekTtopax 4 u b

m|=12,

_ A T

a=2m-5n,b=m+n, ﬁ\=3,(m,ﬁ)=g.

3amanue No7. Haiitu uiomans Tpeyronbauka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3aznanue Ne§. JlaHbl BEKTOPBI a,b
KOMIUTAHAPHBI, TO HAUTH 00beM MapaieNienuIe a, TOCTPOCHHOTO Ha BEKTOpax a,b,c u
OTIPEACTUTH — KaKyI0 TPOUKY OHH 00pa3yIoT.

a(1;-1;5),b(2;4;-2),2(3;0;1)

3apanue Ne9. Jlns nuHeiHOTO onepaTopa A 3agaHbl 00pa3bl Oa3UCHBIX IIEMEHTOB
Ae,, Ae,, Ae e,e,, e .
2777227773 3anmcath MaTpuily onepatopa A B 6asuce '’ 2’ 3 u Haiitu o0Opa3

arieMeHTa X .

Ae, =7e, +3¢e,-2e, Ae,=¢e —e,+4e,, Ae,=2¢e +2¢e,+3¢e,,

Q|

=I

=2e —4e, +e,

c
>~ . BBIICHUTB — KOMIIJIaHAPHBI JIU BEKTOPBL. ECiIM BEKTOPHI HE
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3apanue Nel(0. Haiiti coOcTBeHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO O1epaTopa,

(3 3)
3aJJaHHOTO B HEKOTOPOM 0asrce MaTpHIlei
PI'P Ne 1, uacmb 3

1

3ananue Nel. Ilpsamas MIPOXOJHUT Yepe3 TOUKY A [apajieabHO BEKTOPY q. IIpsimas £

poxoaut uepes Touky B nepnenamkynspao Bextopy 7 . HaiiTi TouKy mepeceueHus mpsMbIX 1
A4(3;5),41;3), B(0;5),7(=3;4).

YIOJl MEXAYy HUMH, €CIIU

2

[ .
3apanue No2. Jlana mpsimast . Ilpsimast IIPOXOJHUT Yepe3 TOUKHU A u B Haittu paccTosHUE OT

1

/ .
TOYKHU NIepECeUeHHs PSIMBIX ' U 2 JI0 IPSIMOiT  °.

/- x=-8t-3
ly=3t+4, A(4:;0),B(7;3), [,:9x—12y+2=0.

3azmanue Ne3. HaliTu pacCTOsIHUE OT TOUKH M, 10 mockoctH & | mpoxopseii uepes Touxy 4
MEePHEHIUKYISIPHO BEKTOPY N ecu M, 0; 1;7), A@2;-1;4), 1(6;22;-3).
3amanne Ned. Haiitu yroa Mexay IoCKOCThI0 & ¥ MIIOCKOCTBIO B , IPOXOJAIIEH Yepe3 TOUKH
A, B 1 C.ecmn @ Sx+y+4z-28=0, A(5;2;5),B@3;7;0),C(—4;-3;-1).
3amanue NeS. 3anucaTh KAHOHMYECKHE YpaBHEHHS MIPSIMOH, 3aJaHHON OOIIUMH ypaBHEHHUSIMH.
x+2y-9z-10=0;
{3x+4y+82—24=0.

3azmanue Ne6. Haiitu TOuKy nepecedyeHus npsiMon 'y mnockoctn @ u YroJI MEX1Y HUMU.

l.x+2_y_z—1.

3 4 -2’

o:x+2y-3z-12=0.

3ananue Ne7. Ilpsmas 4 poxoauT uepe3 Touku 4 u B. Ilpsamas £ IIPOXOAUT Yepe3 TOuKy M

1 2

HEPHEHUKYIIAPHO TockocTd & . Haiitu yros Mexty npsaMbeIMU
OHH B OJTHOU TIOCKOCTH HJIM CKPEIMBAOTCA.
A9;-3;1), B(4,4;,-5), M (-1;11;-11), o:2x+3y—z—-1=0.
2 2
(x+3) LY

u U BBISICHUTB — JICXKAT JIN

Bayanue Ne8. Jlnst namHoit kpusoit 49 25 yKa3aTh (POKYyChI, SKCLIEHTPUCHUTET,
IUpeKTpUchL. IIocTpouTh KpUBYIO, H300pa3uTh (HOKYCHI, AUPEKTPHUCHI.

2 2 —
3aznanue Ne9. [IpuBecTu ypaBHEHHE KpUBOH O9x" =25y" —18x+200y - 616 =0

KaHOHUYCCKOMY BUAY U IMOCTPOUTH KPUBYIO.

K

Ilpumepol 6apuanmoe KOHmMpPoObLHLIX padom
Bapmuanr.

y F(A4)
1. Haiitu 3HaueHust MaTpU4YHOI'0O MHOI'OYJICHA

-1 0
f(x)z—x3 +2x° —x+3,A=( 3 2]

2. Haiftu panr MaTpHIlbl IPUBEIECHUEM K CTYIIEHYATOMY BHUIY -3 13 S 17
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1 2 1
3 -5 3

7 -1
3. BoluMcIuTh ONpeneanTeNb IPUBEIEHUEM K CTYIIEHYaTOMY BUILY

4. Haiitu matpuiy, oopaTHyto JaHHOH (a). PemuTh MaTpuyHoe ypaBHeHue (0)
1 2 1

3 -5 3 [ 1 —2] (—2 3 5 j
MX =

5. Pemuth cucteMy ypaBHeHUH. YKa3zaTh 00lee U 0JJHO YaCTHOE pelIeHue (a).
Pemmth cucteMy ¢ moMoIpi0 00paTHO MaTpuilsl 1 1o hopmynam Kpamepa (0)

4x,+9x, —=5x,—8x, =5 X +2x,+x,=5
3x,+7x,—2x,—4x, =4 3x,=5x, +3x; =7
() 2x, +5x, +x;+3x, =3 ©) 2x, +7x, —x; =13
Bapuant
1. Pacniucath pasnoxenue Bektopa * mo sekropam 224"
x={5-12,1} p=1{1-3,0} ¢g={1-11} r={0,-1,2}

b b
UMY w

2. Konnuneapusl nu Bextopsl P u 9?2
a:{zaoal} b:{_2,371} p=2a+2b q:3a—2b

b

A A,A,A
3. JlaHa nupaMuja c BEpIIMHAMM B TOUKax ~ | 273774,
Al (_23 43 8) A2 (49_17 2) A3 (_8’ 7’10) A4 (_37 4: _2)
Haiitu:

a) yroi Mexay pedpamu 4,4, , A4,

0) 00BeM mHpaMuUIbI

. A A, A,
B) JJIMHY BBICOTHI OIIILIEHHOW HAa T'paHb

. A A, A4,
T') HAlUTHU JIMHY MEWAHbI, IPOBEICHHYIO M3 BEPIIUHBI 1 K pedpy

A

4. BpIuuciuTh MiIouiais napauieorpaMmma, ocTpOEHHOT0 Ha BekTopax 4 u b o _ YIOJI MEXIY
(4] [AY

sextopamu  u 4

] o] T
a=2p+q b=p-3¢_  |p[=2 ld=2 Y

Bapuant
1. Haiftu paccTosiHue OT TOUKHU M, JI0 INIOCKOCTH (MlMZM 3)
M, (-9;10;2) M, (0;7;-4) M, (4;8,-1) M,(-21;3)

2 2

xX+y+z-2=0

o | x—y-3z+6=
2. BelnucaTh KAaHOHUYECKOE YPABHEHHE MTPSIMOM: {x y—3z+46=0

x=2 y-3 z+1
1 1 -4 I/I)c+y+2z—9=0.

3. HaiiTi Touky nepeceueHus NpssMOil U MJIOCKOCTH:

. . 0;-1;3
4. Haiitu TOUKy A CUMMeTpuuHYyIo Touke P oTHOCHTENbHO MpAMOi I ( > ) u

x-1_ 'y =z

1 -1 1
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5. HanucaTh ypaBHEHHE TUIOCKOCTH & MPOXOASIIEH yepe3 TOUKY M, U MEPHEHAUKYIAPHO
(MM,) M,(3;2;0) M, (41;5) M,(2;-1;4)

IpsIMOI

6. Haiiti kocunyc yrioa Mexy mwiockoctsmu &1 u %2

o,:3x—y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuit mecma

-8 2 -6 -3 -13

1.1. Haiitu panr maTpuisl IpUBEAECHUEM K CTYIIEHUYaTOMY BUY =B s U

(1 —2) (—2 3 5]
1.2. Pemuth MaTpUuHOE ypaBHEHHE =3 4 3-10

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

1.3. Pemuth cuctemy mo gopmynam Kpamepa 2% +7x, =%, =13

2.1. Haniucars pasnoxkenue Bekropa ¥ no Bekropam 729" x=15,-12 1} p=1l-3.0} ,

g={L-11} r={0,-12}

2.2. Bpruucnuts mioniaib napajuiesorpaMma, IOCTpOEHHOT0 Ha BeKTopax ¢ u b a _ YIOJl MEXAY
7\ w

0w (A}

sextopamu P u 4

w [AVAVA 0w w

a=2p+q b= p- 3q p|=2 lq|= “=

T
, 4
2.3. Jlana nupaMuia ¢ BEpUIMHAMU B TOUKAX A'A2A3A4. 4 (6’1’3), 4, (6’_2’_3), 4 (2’2’0),

A4 (_59 19 0)

y 4 A, 4,
Haiiti nnuHy MeauaHbl, MPOBEJACHHYIO U3 BEPIIUHBI ‘1 K pedpy
x-2 y-3 z+1

3.1. Haiitu TOUKY mmepeceyeH s MPsIMOil U IIOCKOCTH: | I 4 oy Xry+22-9=0

P

. . 7. P(0;-1;3
3.2. Haiiti Touky ‘1 cummerpuunyio Touke £ oTHOcHTENBHO MpsAMOii I ( ’ ) u

-1y

Y _Z
I -1 1

3.3. Haniucath ypaBHEHUE IJIOCKOCTH & mpoxofsiieit uepes3 TOuKy My NEPIICHAUKYISAPHO
(MM,) . My(3;2;0) M, (41:5) M, (2-1;4)

x* +4y?

IpsIMOI

4.1. Jlana xpuBasi BTOPOTro Mopsiika ~12x+16y+16=0 [TonyunuTh KAHOHUYECKOE YPABHEHUE

KPHUBOMU U ITIOCTPOUTS .€€

’ ’ ’
4.2. CocTaBHTh MaTPHILy TIEPEXO/Ia OT 6a3Hca €€ g Gasucy 4% %
[} w W,
el —2el +e,+e; e —el —ez +e3, e3 —e1 +2€2 +e3

, €CIIH

7.3.2 IlIpoMe:xyTOUHASI ATTECTAIUSA

Bonpocer k 3xzameny (1 cemecmp ounoii gpopmor odyuenus, 1 cemecmp 3aounoit hopmol
00yuenusn)
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Martpuiiel, TUIIBI MaTPHIL.

Onepanuu ¢ MaTpuiaMu, UX CBOWCTBA.

YMHOXKEHUE NPSIMOYTOJIBHBIX MATPHIL.

MarpuuHnasi popma 3aIuCcH CUCTEMbI JMHEHHBIX alNreOpandyecKux ypaBHEHHI.

Ornpenenurenu U UX CBOWCTBA.

[Tonsatue onpenenutens. MUHOPHI U anredpanyecKue TOMOJIHEHHSL.

CucTeMbl TMHEWHBIX aNreOpandyeckux ypaBHEHHUH, OCHOBHbIC MTOHITUS U
OIpEICTICHUS.

[IpaBuiio Kpamepa pemieHusi CHCTEM JIMHEWHBIX YPaBHEHHUH.

OOparHas MaTpHLa U €€ BEIYUCICHHE. Y CJIOBHE CYIIIECTBOBAHUS 00paTHON
MaTpULBL.

Pemienue cuctem TMHEHHBIX anreOpandeckux ypaBHEHHI METOIOM 00paTHOM
MaTpULBL.

Meroa ["aycca pemieHust CHCTEM JIMHEHHBIX YPABHEHUI.

PemreHne mpou3BOIbHBIX CUCTEM JIMHENHBIX ypaBHEHUN MeToioM ['aycca.

Panr marpunsl. Teopema Kponekepa — Kanemnu.

OnHOpOHBIE CUCTEMBI JIMHENHBIX ypaBHEeHUI. Kpurepuii cyiecTBoBaHus
HETPUBUAJILHBIX PELICHUM.

IToHsiTHE BEKTOpA U JIMHEMHBIEC ONIEpallui HaJl BEKTOPAMM, CBOMCTBA OIEpaLlUi.

JluneitHast KOMOWHAINS BEKTOPOB.

JInHeHasg HE3aBUCUMOCTh U JIMHENHAs 3aBUCUMOCTb N'€OMETPUUECKUX
BeKTOpoB. Kputepuil IMHENHHON 3aBUCMOCTH.

[Toustue 6azuca. KoopanHaTel BEKTOPA.

OpTtoHOpMUpPOBaHHBKIN Oa3uc. PaznoxkeHue BeKTOpa Mo BeKTopam Oasuca.

YnopsimoueHHasi TPOMKa BEKTOPOB.

CkansipHoe, BEKTOPHOE M CMELIAHHOE TIPOU3BEICHUE BEKTOPOB B
OPTOHOPMHPOBAHHOM 0Oa3Hce.

Ycaopus OpTOrOHAJIbHOCTHU, KOJIJIMHCAPHOCTHU U KOMIIJIAHAPHOCTHU BCKTOPOB.

JInHelHbIE TPOCTPaHCTBA.

Marpuna nepexosa ot 6aszuca Kk 6a3ucy.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUSI MATPHIIBIL.

Cucremsbl koopauHaT. JlekapToBbI IPSMOYTOJIbHBIE KOOPAUHATHI Ha MIIOCKOCTU U
B IIPOCTPAHCTBE.

[TonsipHast cucremMa KOOpAUHAT.

Pas3nuuHble TUIIBI YPABHEHUN IIJIOCKOCTH U NIPSIMOM.

Brruncnenue paccTosHUNM MEXAYy IBYMs TOYKaMH, TOYKOU U NPSIMOM, TOUKOU U
IJIOCKOCTBIO.

Breraucnenue PACCTOSAHUA MCKAY CKPCIIHMBAOIIMMUCS TTPSIMBIMU.

Brluncnenue yrioB Mexx1y ABYMs IPSIMBIMU, IIPSIMOM U IUIOCKOCTBIO, IBYMsI
IIJIOCKOCTSIMHU.

KpuBblie BTOpOro nopsiika ux reOMeTpUuECKHE CBOMCTBA U YPABHEHHUS.
IIpuBeeHrE KPUBOM BTOPOrO MOPsIKA K KAHOHUYECKOMY BULY.

Kanonuyeckre ypaBHEHHS JIJIUIICA, TUIIEPOOIIBI, TapadoJIbl.

YpaBHEHHE TOBEPXHOCTH BTOPOTO MOPSAKA.

Kanonnyeckue ypaBHeHHS ceEpbl, HIUTUIICON 1A, KOHYCOB, TUIIEPOOIIONIOB,
napaboI0uI0B.

OIIK-1
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Tunosbie BaApuaHTHI OMJIETOB
no pucuuminHe «JInneiiHas aiaredpa»

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3BOBAHI S POCCUNCKOM ®EJEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VYPEXXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUH YHUBEPCUTET»
(MOCKOBCKHWH IMOJIMTEX)

HucuuiuinHa — «JIuneitHas anrebpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenutenu U UX CBOMCTBA.

A:(l 2]’ :(—1 2j
2. Pemmth MarpuyHOe ypaBHeHHe AXB=4, ecnu 2 1 o U
X +2x, =-1
3 p y {le ~3x, =12
. Pemmth cucremy MeTooM 00paTHOM MaTPHIIBI :

a =(-5,9,8), b=(-3,1,-2),

4. JlaHbl BEKTOPBI ¢=(=810-10) IIpoBepuTh — KOMILTIAaHAPHBI JIX OHHU.

Eciu HeT, HalfTH 06beM MapallieNenumesia, ToCTPOEHHOTo Ha BekTopax 4-2-¢-

5. Haiiti yron Mexay BeKTOpamu @=01-2-2) y =201

YTBepkaeHO Ha 3aceqannu Kadeapel MateMaTHKH « 31» 03 2026 r., mpotokos Ne 7

3aB. kadenpoii O.M. bapanosa / /
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MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3BOBAHI S POCCUNCKOM ®EJEPALINN
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VYPEXJIEHWE BBICILIETO OBPABOBAHNS
«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIMTEX)

Jucuumnuna «JIuHeiHas anre6pa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jluneitast komOuHaIMs BeKTOpoB. baszuc. KoopauHater BekTopa.

31 0

1 2 -1
A:
T
2. BBIYMCIUTD ONPEAETUTEND MATPHULIBI C=4 , €CIIN 0 11

4x) —2x, +3x3 =12,
X +5x,=3x; =1,

3. Pewmte cucteMy ypaBHeHuii MeTosom Taycea (241 +3%2 =2% = 3.

Iokasats, uto Bekropsr 7~ b7h2) 7 =(20.3) = p=(=2-LD 46pasyior Gasuc B mpoctpanctse.

5. Jlano oOuiee ypaBHEHHE MPSIMOM ~2x+3y=5=0- Hanucars: YPaBHEHUE NPSAMOU C YIJIOBBIM
K03 QHUIMEHTOM; YpaBHEHHUE NPSMON B OTPE3Kax; HOpPMaJbHOE YpaBHEHHE MPSIMOIL.

&

VYTBep:kIeHO Ha 3aceanuu Kadeapsl MmareMaTHKu « 31» 03 2026 r., mpoTokos Ne 7
3aB. kadeapoii O.M. bapanosa /

Jlnst ipoBeieHUs] POMEXKYTOYHOTO KOHTPOJISI 3HAHUM CTYAEHTOB B JUCTAHIIMOHHOM (opmare B
pa3paboTaHHbIX Kadeapoil «MaTemMaTuka» OHJIaiH-Kypcax UMEIOTCS] UTOTOBBIE TECTHI.
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