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l. Henu, 3a1a4n ¥ IVIaHUPYeMbIe Pe3yJbTAThbl 00y4eHH s
N0 JMCUMILTHHE

K 0CHOBHBIM yensim OCBOCHUS TUCIUILINHBI « MaTeMaTHKay ClieyeT OTHECTH:

- BOCIIUTaHHUE y CTYJEHTOB O0OLIEl MAaTEMaTUYECKON KYJIbTYPbI;

- NpUOOpeTeHHe CTYJEHTaMHU IIMPOKOTO Kpyra MaTeMaTW4eCKMX 3HAaHWM, yMEHUH u
HaBbIKOB;

- pa3BUTHE CHOCOOHOCTH CTYJICHTOB K HMHIYKTHBHOMY M JEIyKTHBHOMY MBIIUICHUIO
Hapsily ¢ pa3BUTHEM MaTeMaTUYECKON UHTYHIINH;

- YMEHHUE CTYyJCHTaMHU pa3BUBaThb HABBIKM CaMOCTOSATEJIBHOTO H3yuYeHHs] y4yeOHOH u
HAy4YHOU JTUTEpaTyphl, COJIEPKALIEH MATEMaTHYECKUE CBEICHUS U PE3YJbTAThI;

- MOJTrOTOBKY CTYJEHTOB K JEATEJbHOCTH B COOTBETCTBUU C KBAJTU(PHUKALIMOHHOMN
XapaKTepUCTHUKOM OakajlaBpa IO HaIpaBJIEHHIO, B TOM 4ucie (HOPMUPOBAHHE YMEHUI
HCIOJIb30BaTh OCBOCHHBIE MAaTEMAaTUUECKHUE METO/IbI B PO ECCUOHATIBHOMN 1€ TEIbHOCTH.

- TIOATOTOBKY BBICOKOKBAJIM(HIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHAX
UppoBol TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHYECKHUX PHCKOB COBpPEMEHHOH uM(poBOI
HKOHOMUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS AUCLHUILTUHBI «MaTeMaTHKay CleyeT OTHECTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX TIOHSATHH, METOJO0B, (HOPMHUPYIOMIHUX OOIIYIO
MaTeMaTUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl YCIIEIIHOTO PelleH s TPUKIIAAHbIX 3a/ay;

- (hopmupoBanue y ctyneHnra TpedyeMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIIUX €T0
HaMpaBJICHUIO OJATOTOBKU U 00€CIIEUHBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYyJa.

OOyuenne 1o jgucuumiinHe «MaTemaThkay  HampaBlieHO Ha  (OpPMHUPOBAHUE
y oOyyaronuxcs cieayromux komnerenuuii B coorBetctBuu ¢ @I'OC (ypoBeHb OakanaBpuaTa) Mo
HanpasiyieHuto noarorosku 09.03.01 MudopmaTrka 1 BEIUUCIUTENbHAS TEXHUKA, YTBEPKACHHBIM
ITpukazom MwunHOOpHaAYKH Poccuu ot 19.09.2017 N 929:

Koa u naumenoBanue NuaukaTopsl J0CTHXKEHUS
KOMIeTeHI Uil KOMIIETeHIIUH
OIIK-1. CiocobeH npuMeHSTh HOIIK-1.1. 3HaeT 0CHOBBI BBICIIEH MAaTEMATHKH,
CCTCCTBCHHOHAYYHBIC U MCTOABI U MOJCIINU, TPUMCHACMBIC B PA3JIMIHBIX
OOLIEMH)KEHEPHBIE 3HAHUS, METOIbI 00J1acTsIX; OCHOBbI MATEMaTHYECKOTO
MaTEMaTU4dYCCKOIro aHajin3a u MOJCIIMPOBAHUS, TPUHIUIIBI TTIOCTPOCHUA
MOJIETTUPOBAHUS, TEOPETUYECKOTO U MaTEeMaTHYECKUX MOJIEJICH, alrOPUTMBI PEILICHUs
SKCIICPUMCHTAJIBHOTO UCCJIICIOBAHUS B 3aJda4 OIITUMHU3allH,
poeCCHOHAIBHON JIEATETLHOCTH HNOIIK-1.2. YMeeT npuMeHATh METObI

JUCKPETHON MaTeMaTHKH, CUCTEMHOIO aHAJIN3a,
MaTEMaTUYECKOr0 MOJIEIUPOBAHUS IS
UCCIIeIOBAaHMS U pa3pabOTKH MPOheCCHOHATBHBIX
3aJ1a4 U [IPOLECCOB; IPUMEHATh MATEMATUYECKOE
o0ecrieyeHne npu MOJCTUPOBAHUN PUKIIAIHBIX U
MH(POPMALMOHHBIX MPOLIECCOB.

NOIIK-1.3. BnageeT MeTojaMu TEOPETUUECKOTO
U 3KCIIEPUMEHTAJILHOTO UCCIIEI0BaHUs OOBEKTOB
npoeCCUOHATIBHOMN 1eATEIbHOCTH, COCTABICHUS
MaTEMaTUYECKUX MOJIEIEH U PEeIeHUs 3aaa4
JIMHEWHOI'O U HEJIMHENHOT 0 IIPOrPAMMUPOBAHUS, a
TaKXe 3a]1a4 ONTUMHU3ALMH PAOOThI C METOIAMU
JUCKPETHON MaTeMAaTUKH, UCIIOJIb3YEMBIMU IIPU
IIPOEKTHUPOBAHUHU U pa3paboTKe
MH(POPMAIIMOHHBIX CHCTEM.




2.

MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHONH MPOrpaMMbl

Juctumnuaa «MaTeMaTHKay OTHOCUTCS K ()aKyJIbTaTUBHBIM TUCIUTUTHHAM.
Hucnunnuna «MaTtemaTiuka» 00ecreuynBaeT U3yuyeHnue JTUCITUTIINH:

B obazamenvuou vacmu:
- MaTeEMaTUYECKUI aHaIU3.

3. CrpykTrypa M coaep:KaHHe TUCHUILIAHBI

OO61mmast TpyA0eMKOCTh TUCHIUTUIMHBI COCTABIISAET 2 3a4ETHRIX SUHUIIBI -72 Jaca.

3.1.1 Ounas popma oOyueHUst

Ne Brt yue6Hoii padoThI KosmuectBo | CemecTpbl
n/n 4acoB 1
1 | AyauTopHble 3aHATHUSA 32 32
B ToMm umncrne:
1.1 | Jlexkmuu - -
1.2 | CeMuHapcKue/MpakTHUECKHUE 3aHITUS 32 32
1.3 | JlabopaTopHble 3aHITH 0 0
2 | CamocTosiTesqibHAs paboTa 40 40
B ToMm umncrne:
2.1 | PI'P 16 16
2.2 | IloagroroBka K CEMUHApY 14 14
2.3 | IlogroroBka K 3a4eTy 10 10
3 | llpomexyToUuHasi aTTECTAIUSA
DK3aMeH/aud.3auer/3auer - 3ager
Hroro 72 72
3.1.2 3aounas ¢popma 00ydeHus
13?1 Bup y4eoHoii pa6oThI KO'}::;:EETBO CeMeICTpH
1 | AyauTopHbIe 3aHATHUSA 8 8
B ToMm uucne:
1.1 | Jlexkmuu 4 4
1.2 | CeMuHapcKue/mpakTHUECKHUE 3aHITUS 4 4
1.3 | JlabopaTopHble 3aHITH 0 0
2 | CamocTosiTeqibHAs paboTa 64 64
B ToMm umncrne:
2.1 | PI'P 14 14
2.2 | IloaroroBka Kk CEMUHApY 25 25
2.3 | IlogroroBka K 3a4eTy 25 25
3 | llpomexyTouHasl aTTECTAIUA
3adet/nud.3aueT/7K3aMeH - 3auer
Hroro 72 72




3.2. TemaTuyecKHi IJIaH U3yYeHUs THCHUIIMHBI «MaTeMaTuKa)

3.2.1 Ounas opma 00ydeHus

Ne
n/

Pa3genbl/TeMbl
TUCIUIINHBI

TpynoemMkocTh, 4ac

Bce
ro

AyautopHas pa6orta

Jlex
AU

MMpaKTU4d BbIC

3aHATUA A

Cemunap | JIa0Gop | IIpakr
CKue/ | aTopH | M9ecKa

s

CCKHUC 3aHATH | IOATOT

OBKa

Camoc
TOSATE
JbHas
padot

Pa3znea 1. DiaeMeHTHI JTHHEHHOM
ajnreopbl

24

12 0

12

1.1

Tema 1. Martpuipl, 1elcTBHS HAZL
MaTpPHULIAMH.

1.2

Tema 2. OnpenenuTenu, UX CBOMCTBA U
BbIUKCIICHHE. MaTpruyHas 3anuch
CHUCTEMBI JINHEWHBIX YPABHECHMI.

1.3

Tema 3. OOpatHas MaTpuLa u ee
BBIYMCIICHHE. MaTpu4Has 3anuch
CHCTEMBI JINHEWHBIX YPABHCHUH.

1.4

Tema 4. Cuctembl TMHENHBIX
anreOpanyecKux ypaBHEHUH, OCHOBHBIC
MOHATUSA U onpeneneHus. Pemenue
CUCTEM JIMHEHHBIX YPaBHEHUN METOIOM
Kpamepa, MmeTo10M 00paTHOI MaTPHIIBI

1.5

Tema 5. Pemenue cucteM JTUHEWHBIX
ypaBHeHul MetosioM ["aycca. Panr
MmaTpuupbl. Teopema Kponekepa-
Kanemn.

1.6

Tema 6. Meron I'aycca B
MIPOU3BOJILHBIX CHCTEMAaX JIMHEHHBIX
ypaBHeHUH. OHOPOHBIE CUCTEMBI
JIMHEWHBIX YPaBHCHUH.

Pa3nes 2. BekTopsbl.

20

10 0

10

2.1

Tema 1. JIunelinple onepanuu Haj
BEKTOpaMU, UX CBOWCTBA. JInHEIHbIE
KOMOHMHAIIUU BEKTOPOB. JIMHEHHO
HE3aBUCHMBIC U JIMHCHHO 3aBUCUMbIC
CHCTEMbI BEKTOPOB.

2.2

Tema 2. [lonsitue 6a3uca. KoopauHarsl
BekTOpa. KommiaeapHoCTb,
OpPTOTOHAIBHOCTH ¥ KOMIUTAHAPHOCTh
BEKTOPOB.

23

Tema 3. CxanspHoe Mpou3BeACHUE
BEKTOPOB U €r0 CBOICcTBAa. BekTtopHoe
MPOU3BEICHUE JBYX BEKTOPOB, €TI0
CBOMCTBA.

24

Tema 4. CmemaHHOE MPOU3BEICHUE
TpPEX BEKTOPOB M €TI0 CBOMCTBA.




Brruncnenue o6brema
napasuienenumena. Y ciopue
KOJUTHHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMIUTAaHApPHOCTH BEKTOPOB.
OpTroHOpMUpOBaHHBIH Oa3uc.
Brrancienue ckanspHOro, BEKTOPHOTO
Y CMELIaHHOT'O IIPOU3BEACHUN
BEKTOPOB, 33J[aHHBIX KOOPHMHATAMH B
OpPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JIuHeiiHbIe NPOCTPAHCTBA.
Pa3mepHOCTh 1 6a3uc JIMHEHHOTO
IPOCTPAHCTBA.

Martpuria nepexoja ot 6a3uca k 6aszucy
npeoOpa3oBaHuE KOOPIMHAT BEKTOPA
npu u3MeHeHnu 6azuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAUCHUS
JIMHEMHOT 0 onepaTopa.

Pa3nea 3. KoMmiekcHbIC YHCIa |
MHOI'04JIeHBI

12

3.1

Tema 1. MHOX€ECTBO KOMILIEKCHBIX
yucel. Popmbl 3aMMCU KOMILUIEKCHBIX
quCcell.

32

Tema 2. Onepanuu HaJ KOMIIEKCHBIMU
yrcinamu. Pa3iokeHrne MHOTOYICHA Ha
MHO>KHTETH OCHOBHAS TeOpeMa
aareOpsl

Pa3zgen 4. AHaauTHYECKAA
reoMeTpust

16

10

4.1

Tema 1. CucteMbl KOOpJUHAT.
Paznuunble TUIIBI ypaBHEHUH
IUIOCKOCTH

4.2

Tema 2. PaznuuHble TUIIBI ypaBHEHUN
MPSIMOM Ha TJIOCKOCTH U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anmHoe pacnosiokeHue
MPSIMBIX HA MJIOCKOCTH U B
MpocTpaHCcTBE. Beruucnenue
pacCTOSTHUN MEXKIYy TBYMS TOUKAMU,
TOYKOU U MpsaAMoil. Bzaumuoe
pacIooKeHUe MI0CKOCTEM.
Brrunciienne pacCTOSTHUN MEXITY
TOYKOUW U INIOCKOCTBIO

44

Tema 4. KpuBbie BTOPOro nopsijka ux
reOMETPUUYECKHUE CBOMCTBA. Y pPaBHEHUS
AJUTHATICA, TUTIEPOOIIBI, TAPaOOJIBI
Ob11ee ypaBHEHHE KPUBOW BTOPOTO
nopsiaka. [IpuBenenue KpuBbIX BTOPOTO
Nopsiika K KAHOHUYECKOMY BUTY.
IToBepXHOCTH BTOPOTO MOPSIKA

Hroro

72

32

40




3.2.2 3aounas popma 00ydeHus

Ne
n/

Pa3genbl/TeMbl
TUCHUMINHBI

TpynoemkocTh, 4ac

Bce
ro

AyautopHas pa6orta

Jlex
AU

CemuHap
ckue/
NpaKTHY
ecKne
3aHATHSA

Jlabop
aToOpH
bIC
3aHSATH
s

[Ipakt
n4yecKa
b
MOATOT
OBKa

Camoc
TOSATE
JbHas
padort

Pa3gen 1. DiaeMeHTHI JUHEHHOM
ajnreopbl

26

23

1.1

Tema 1. Martpuipl, 1eicTBHS HAZL
MaTpPHULIAMH.

1.2

Tema 2. OnpenenuTenu, UX CBOMCTBA U
BbIUKCIICHUE. MaTpruyHas 3anuch
CHUCTEMBI JINHEWHBIX YPABHECHUI.

1.3

Tema 3. OOpatHas MaTpuLa u ee
BBIYMCIICHHE. MaTpu4Has 3anuch
CHCTEMBI JINHEWHBIX YPABHCHUH.

1.4

Tema 4. CucteMbl THHEHHBIX
anreOpanyecKrX ypaBHEHUH, OCHOBHBIC
TIOHSITHS U OTIpesiesieHus. Penrenne
CHCTEM JIMHEHHBIX YPaBHCHUH METOJIOM
Kpamepa, MeTos10M 00paTHOM MaTpHILIbI

1.5

Tema 5. Pemenue cucteM JTMHEWHBIX
ypaBHeHul MetosioM ["aycca. Panr
MmaTpuubl. Teopema Kponekepa-
Kanemn.

1.6

Tema 6. Meron I'aycca B
MPOU3BOJIBHBIX CHCTEMAaX JIMHEHHBIX
ypaBHeHUH. OHOPOHBIE CUCTEMBI
JIMHEWHBIX YPaBHCHUH.

Pa3znen 2. BekTopsbl.

31

18

2.1

Tema 1. JIunelinpie onepanuu Haj
BEKTOpaMH, UX CBOWCTBA. JInHEliHbIE
KOMOWHAIIMKA BEKTOPOB. JIMHEHHO
HE3aBHCUMBIE U JIMHEWHO 3aBHCUMBIE
CHUCTEMBI BEKTOPOB.

2.2

Tema 2. [lonsitue 6a3uca. KoopauHarsl
BekTOopa. KommiaeapHoCTb,
OpPTOTOHAIBHOCTH ¥ KOMIUTAHAPHOCTh
BEKTOPOB.

23

Tema 3. CxanspHoe Mpou3BeACHUE
BEKTOPOB U €ro CBOIcTBa. BekTtopHoe
MPOU3BEICHUE JBYX BEKTOPOB, €TI0
CBOMCTBA.

24

Tema 4. CmenianHO€ MPOU3BEICHUE
TPEX BEKTOPOB M €ro CBOWCTBA.
Brraucnenue oobema
napajuiesienumneaa. Y cliopue




KOJUTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.
OpTroHOpMUpOBaHHBIH 0a3uc.
Beruucnenue ckaasipHOro, BEKTOPHOTO
Y CMELIAaHHOT'O IIPOU3BEACHUN
BEKTOPOB, 3aJJaHHBIX KOOPJUHATAMU B
OPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JIuHeliHbIe IPOCTPAHCTBA.
Pa3mepHOCTh 1 6a3uC JIMHEHHOTO
IPOCTPAHCTBA.

Martpuia nepexoja ot 6a3uca k 6asucy
npeoOpa3oBaHue KOOPJMHAT BEKTOPA
npu u3mMeHeHnu 6aszuca. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUCHUS
JIMHEWHOTO oTepaTopa.

Pa3nexn 3. KoMmiekcHbIe YHCIa |
MHOI'04JIeHBI

10

3.1

Tema 1. MHOX€ECTBO KOMILIEKCHBIX
yucel. Popmbl 3aMMCU KOMILUIEKCHBIX
quCcell.

32

Tema 2. Onepanuu HaJ KOMIIEKCHBIMU
yrcnamu. Pa3inokeHrne MHOTOYJICHA Ha
MHO>KHTEIH OCHOBHAS TeOpeMa
anreOpsl

Pa3zgen 4. AHaauTHYecKas
reoMeTpust

16

14

4.1

Tema 1. CucteMbl KOOpAUHAT.
PaznuuHble TUIIBI ypaBHEHUH
IUIOCKOCTH

4.2

Tema 2. PaznuuHble TUIIBI ypaBHEHUN
MPSIMOM Ha TJIOCKOCTH U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anmHoe pacnosiokeHue
MPSIMBIX HA MJIOCKOCTH U B
MpocTpaHCcTBE. Beruucienue
pacCTOSHUN MEXKIy TBYMS TOUKAMU,
TOYKOUW U MpsaAMoil. Bzaumuoe
pacIooKeHue MI0CKOCTEH.
Brrunciienne pacCTOSTHUN MEXITY
TOYKOUW U INIOCKOCTBIO

44

Tema 4. KpuBsie BTOporo nopsiika ux
reOMETPUUYECKHUE CBOMCTBA. Y paBHEHUSA
3JUTHATICA, TUTIEPOOJIBI, TAPAOOJIBI
Ob11ee ypaBHEHHE KPUBOW BTOPOTO
nopsigka. [Ipusenenne KpuBbIX BTOPOTO
NOpsAJIKa K KAHOHUYECKOMY BHUJLY.
IToBepXHOCTH BTOPOTO MOPSIKA

Hroro

72

0

8

64

Conep:xkaHue pa3aeaoB JUCHUTIIHHBI

Pa3pnen 1. DiieMeHTHI TMHEHHON aJre0psbl




Tema 1. Marpuupl, nelicTBUS HaJ MaTPULIAMH.

Tema 2. Onpegenutenu, UX CBOWCTBA W BBIUMCICHUE. MaTpuyHas 3aluCh CHUCTEMBbI JIMHEHMHBIX
YPaBHEHHHU.

Tema 3. OOpaTHast MaTpHIla U €€ BBIUMCICHHE. MaTpuyHas 3alTUCh CUCTEMBI JINHEWHBIX YPAaBHCHHM.
Tema 4. CuctemMbl TUHEHHBIX anreOpanuecKux ypaBHEHUH, OCHOBHBIC TOHSITHS W OMPEICICHHUS.
Pemenne cucrem nmuHEHHBIX ypaBHEeHUH MeTogoM Kpamepa, MeTogoM 0OpaTHON MaTPHUILhI

Tema 5. PemeHue cucreM JMHEHMHBIX ypaBHEHMH MeTtonoMm l'aycca. Panr wmarpunel. Teopema
Kponekepa-Kanennu.

Tema 6. Meton ['aycca B IpOU3BOJIBHBIX CHCTEMAaX JUHEMHBIX ypaBHEHUN. OHOPOIHBIE CUCTEMBI
JIMHEWUHBIX YPaBHCHUH.

Pa3nen 2. Bekropsl.

Tema 1. JluneiiHple ornepanuy HaJ BEKTOpaMHU, MX CBOMCTBA. JIMHEWHBIE KOMOMHAIIUU BEKTOPOB.
JIuHEeHO HE3aBUCHUMBIE U JINHENHO 3aBUCUMbBIE CUCTEMBI BEKTOPOB.

Tema 2. Ilonstue O6a3uca. Koopmunatel BekTOopa. KomnmmHEapHOCTh, OPTOTOHAIBHOCTh H
KOMIUIAaHAPHOCTb BEKTOPOB.

Tema 3. CkanspHoe TpOU3BEACHHUE BEKTOPOB M €ro CBOMCTBA. BeKTOpHOE NMpOU3BEIACHHUE ABYX
BEKTOPOB, €r0 CBOMCTBA.

Tema 4. CMmemanHOEe TPOM3BEICHHE TPEX BEKTOPOB W €ro CBOWCTBAa. Brrymcienne oObema
napajuiesienuneaa. Y CcloBUE KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIN 0a3uc. BeranciaeHue cKamspHOTro, BEKTOPHOTO M CMEIIIAHHOTO MPOU3BEICHUNA
BEKTOPOB, 33JaHHBIX KOOpAWHATaAMU B OPTOHOPMHPOBAHHOM Oa3uce. JIMHEWHBIE MPOCTPAHCTBA.
PazmepHocTh M 0a3zwc JTWHEWHOTrO MpOCTpaHCTBA. Marpuma mepexoma oT 0Oa3uca K Oasucy
npeoOpa3oBaHue KOOpPAMHAT BEKTOpa Npu u3MeHeHHMH Oaszuca. CoOOCTBEHHbIE BEKTOPBHI U
cOoOCTBEHHBIE 3HAYEHUS JINHEHHOTO ONepaTopa.

Pa3znen 3. KoMiuiekcHbIe YHCJIa M MHOTOYJI€HBI

Tema 1. MHOXECTBO KOMIUIEKCHBIX uncesl. DOpMBbI 3aITMCH KOMIUTIEKCHBIX YHCEIL.

Tema 2. Onepauuu HaJl KOMIUIEKCHBIMH YHCIaMu. Pa3nokeHHMe MHOrOWJi€Ha Ha MHOXHUTEIH
OCHOBHas Teopema anreOpsl

Pa3znen 4. AHanuTHYecKasi reoMeTpust

Tema 1. Cuctemsl koopAMHAT. Pa3nuyuHble TUITBI YPABHEHUH MIJIOCKOCTH

Tewma 2. Paznuunble TUIIBI ypaBHEHU MPSIMOM Ha TNIOCKOCTU U B TPOCTPAHCTBE

Tema 3. BzauMHOE pacnojio)K€HHE NPSMBIX Ha IUIOCKOCTH M B IMPOCTPAHCTBE. BrlumcieHnue
paccTosSTHUM MEXIy ABYMsI TOYKaMH, TOYKOM M MpsMoM. B3auMHoe pacmnosiokeHHe MIOCKOCTEH.
Brruncnenue paccTosHUM MEXy TOUYKON U INIOCKOCTBEO

Tema 4. KpuBble BTOpOro nmopsijika ux reoMeTpuieckie CBONCTBa. Y paBHEHHsI AJUTUTICA, TUTIEPOOIIBI,
napabosibl O6111€€ ypaBHEHUE KpUBOM BTOpOro nopsaka. [IpuBeneHre KpuBbIX BTOPOro MOpsIKa K
KaHOHMYECKOMY BUly. [loBEpXHOCTH BTOPOTO MOpsiiKa

3.3 TemaTHKa NPAKTHYECKUX 3aHATUH MO IMCHUIINHE

«MaremaTuka»
[IpakTuueckoe 3anstue 1. MaTpuipl, 1€MCTBUS HaJ MaTPULIAMH.
[IpakTnueckoe 3ansaTe 2. OnpeaenanTenn, UX CBONCTBA U BbIYKCIeHHE. MaTpruyHasi 3a1uch CUCTEMBI
JIMHEWUHBIX YPaBHEHUH.
[Ipaktuyeckoe 3ansaTue 3. OOpaTHas MaTpHla U €€ BEIYUCICHHE.
[Ipaktrueckoe 3anatue 4. CucTEMbl TUHEHHBIX aIreOpanyecKuX YpaBHCHHM, OCHOBHBIE TTOHSATUS U
ompeneneHus. Pemenue cucreM NTUHEWHBIX ypaBHeHHH meronoMm Kpamepa, meromom oOpaTHOU
MaTpHULbI
IIpakTrueckoe 3ansaTue 5. Pemenue cucteM IMHEHHBIX YpaBHEHU MeTo1oM ['aycca. Panr maTpunb.
Teopema Kponekepa — Kanemnu
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[IpakTnueckoe 3ansTHe 6. Merox l'aycca B NpOM3BOJBHBIX CHCTEMAax JIMHEWHBIX YpaBHEHHM.
OIHOPOAHBIE CUCTEMBI TMHEWHBIX YPABHEHHIA.

IIpakTrueckoe 3ansatue 7. Bexkropsl. JIMHelHbIE onepalliy HaJl BEKTOpaMU, UX CBOMCTBA. JIuHelHoe
MIPOCTPAHCTBO T€OMETPUUECKUX BEKTOpPOB. [loHATHE NHHEITHOW KOMOWHANIUKU BEKTOPOB. JIMHEHHO
HE3aBHCHMBIE U JIMHEIHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Ipaktrueckoe 3anstue 8. [lonsiTHe 6a3zuca MPOCTpaHCTBA TEOMETPUUECKUX BEKTOpOB. KoopanHaTh
BekTopa. OpToHOpMHMpOBaHHBIA Oa3zuc. KommHeapHOCTh, OPTOTOHANIBHOCTh M KOMIUIAHAPHOCTH
BEKTOPOB.

[Ipaktnueckoe 3ansatue 9. CkansgpHOe IPOU3BEACHHE BEKTOPOB M €ro CBOMCTBA. YCJIOBHE
OPTOTrOHAJILHOCTA BEKTOPOB. BEKTOpHOE MpOM3BEICHUE JIBYX BEKTOPOB, €r0 CBOMCTBA. Y CIOBHUE
KOJUIMHEAPHOCTH BEKTOPOB

[IpakTrueckoe 3ansatue 10. CMenmanHoe Npor3BeIEHUE TPEX BEKTOPOB U €ro CBOMCTBA. Beruucienue
o0beMa MapajuleienuIieia U TNHpaMHIbl. YCIOBHE KOMIUIAHAPHOCTH BEKTOPOB. Brrumcienue
CKAJIIPHOTO, BEKTOPHOTO M CMEIIAHHOI'O IPOM3BEICHUN BEKTOPOB, 33JaHHBIX KOOPJWHATAMH B
OPTOHOPMHPOBAHHOM Oasuce.

[Ipaktnueckoe 3anmstue 11. JluHeiHble mpocTpaHcTBA. PasMepHOCT, H  0a3uc JIMHEHHOTO
npocTpaHcTBa. MaTpuila nepexona ot 6asuca k 6asucy. [IpeoOpa3oBanue KoopAWHAT BEKTOpa MpU
n3MeHeHun Oasuca. JInHelHbIe onepaTopsl, ACHCTBUS ¢ TUHEHHBIMU omnepatopamu. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUECHUSI MATPHILIBI

[IpakTrueckoe 3anatre 12. MHOXKECTBO KOMIUIEKCHBIX Yncesl. DOpMBbI 3alTMCH KOMIUIEKCHBIX YUCE.
JleficTBUsI HaJ KOMIUIEKCHBIMHM 4YMciaMu. PasnojkeHue MHOrouseHa Ha MHOYKUTENIH, OCHOBHAs
TeopemMa aJreopsl

[IpakTuueckoe 3anarue 13. Cuctemsl KOOpAUHAT. Pa3uyHbIe TUIIBI ypaBHEHUI IIJIOCKOCTH
[IpakTrueckoe 3anstue 14. PaznuuHble TUNIBI ypaBHEHUH MIPSAMOM Ha TUIOCKOCTH U B MPOCTPAHCTBE
[IpakTnueckoe 3ansTue 15. BzaumHOe pacrnosiokeHHe MPSAMBIX HA IUIOCKOCTH M B IPOCTPAHCTBE.
Brruncnenue paccTosHM MEXAy AByMs TOYKAaMH, TOYKOW M NpAMOW. BelumcieHue paccTosHUSA
MEXIy CKpEUIMBAIOIIUMUCS MpsAMbIMU. B3anMHOe pacnonoxeHue 1iockocTed. Boruucienue
pacCTOSIHUN MEK1y TOYKOHM U TIIOCKOCTHIO

[IpakTnueckoe 3ansaTue 16. KpuBbie BTOpOro nopsiika uX reoOMeTpHUUECKUE CBOMCTBA. Y paBHEHMS
aJMIca, runepoossl, napadossl Odiee ypaBHEHHE KPUBOU BToporo nopsiaka. [IpuBenenne kpuBoit
BTOPOI0 MOPsiAKa K KAHOHMYECKOMY BUAY. [loBepXHOCTH BTOpOro nopsiaka.

3.4 TemaTnka KypcOBBIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBsie mpoekThl (KypcoBbie pabOThI) y4€OHBIM TIIIAHOM HE MPEIYCMOTPEHBI.

4. YueOHO-MeTOAM4YecKOe U HHPOPMALIMOHHOE 00ecreyeHue

4.1. HopmartuBHble 1okyMeHTbI 1 'OCThI

1. ®T'OC no nampasnenuto noaroroBku 09.03.01 Mudopmaruka u BEIYUCIUTENbHAS TEXHUKA,
yTBepkaeHHbId [Ipukazom MunoO6pHayku Poccuu ot 19.09.2017 N 929;

2. AxageMudeckuii yueOHbIH m1aH 1o HampasieHuto noarotosku: 09.03.01 «1udopmaruka u
BBIUMCIINTENIbHAS TexHUKa». [Ipoduns: Beb-pa3paboTka u HellpoceTeBble TEXHOJIOTHMM - OYHAs.
2026.

3. OOpazoBarenpHas nporpamma o HampasieHuto moarotoBku: 09.03.01 «Mudopmatuka u
BBIUMCIINTENbHAS TexHuKa». [Ipoduins: Beb-pa3paboTka u HeillpoceTeBble TEXHOJOTHH - OYHAS.
2026.

4. Vka3 Ilpesunenra Poccuiickoit ®@enepanun ot 01.12.2016 Ne 642 «CrpaTterun Hay4dHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickoi denepanum».
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5. Ilpuka3z MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne 816
«O06 yTBepxxaenun Ilopsaka MpUMeHEeHNsT OPTaHU3ALUSAMH, OCYIECTBISIONIMMU 00pa30BaTEIBHYIO
JeSITeIbHOCTh, AJIEKTPOHHOTO OOY4YeHMs, AMCTAHIIMOHHBIX OOpa30BaTENIbHBIX TEXHOJOTMH NpHU
peanuzanuy 00pa3oBaTEIbHBIX IPOTPAMM.

4.2. OcHoBHas JuTEpPaATypa

1. T'opnau, b. A. MaremaTuka u aHaJUTHYECKast FeOMETpH : yueOHUK i By30B / b. A.
lopiau. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 300 c. — ISBN 978-5-
507-44063-4. — Tekcrt : aneKTpoHHBIH // JIaHb : 2IEeKTPOHHO-OUONIMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/208664.

2. Jluneiinple anreOpa u aHaJIUTHYECKas FEOMETPHS | yueOHO-MeTouueckoe nocooue / M. U.
Cksopiosa, 1. B. AatonoBa, A. I'. Patros, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 ¢. — TexkcT : anekTpoHHbIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/240020.

3. TyranOaeB, A. A. Marematuka u aHanuTU4Yeckas reomeTpus : yueOHuk / A. A. TyranOaes.
— Mocksa : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4. — Texkcr :
3JIeKTpOHHBIH // JlaHb : 3nekTpoHHO-OnbamoTeynas cucrema. — URL:
https://e.lanbook.com/book/333359.

4.3  lomosHMTeJbHAs JUTEPATypPa

1. Munocues, B. b. Kypc maremaTuku /Ui TEXHUUECKUX BBICIINX YYEOHBIX 3aBEICHUM :
yuebnoe nocodue / B. b. Munocues, B. I'. 3yokoB, B. A. JIsxoBckuii. — 2-¢ u3., UCIp. —
Cankr-IlerepOypr : Jlans, 2022 — Yacts 1 : Ananurudeckast reometpus. [Ipenenst u psibl.
OyHKMU 1 Tpou3BoAHbIC. JIMHEHAs 1 BekTOopHas anredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — TekcT : 31eKTpoHHBIN // JIaHb : 31eKTpOHHO-OMOIHOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/211352.

2. Mumnocues, B. b. Kypc maremaTuku /U1 TEXHUYECKUX BBICIINX YYEOHBIX 3aBEICHUM :
yaeOHoe mocobue / B. b. Munocues, B. A. JIsxosckuii, A. . MapTeIHEHKO. — 2-¢ H3]1.,
ucnp. — Cankr-IlerepOypr : JIanp, 2022 — Yactb 2 : OyHKIUN HECKOJIBKUX TEPEMEHHBIX.
Wurerpanbaoe ucuncnenue. Teopus noist — 2022. — 432 c. — ISBN 978-5-8114-1559
Texcr : anexTpoHHbIH // JIaHb : 31eKTpOHHO-OMbIoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Kpatkuil kypc Bblcuiel maremMaTHku [DIeKTpOHHBIH pecypc]: ydel. - DIeKTpoH. AaH. -
Mocksa:  JlamxkoB wu K, 2017. - 510 «c¢. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.] .

4. bexnemumien, J[.B. Pemenue 3amau u3 Kypca aHaJUTUYECKOW TE€OMETPUM M JIMHEWHOMN
anreOpbl [DIEKTPOHHBIN pecypc]: yued. mocobue - DIeKTpoH. aaH. - MockBa: OU3MaTINT,
2014. - 192 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ari1. ¢ 3kpaHa. ]

4.4 DuaexkTpoHHBbIE 00pa3oBaTe/bHbIE PeCypChl

[IpoBeneHue 3aHATUI W aTTecTalMii BO3MOXHO B JAMCTAaHIMOHHOM (opMaTe C MPUMEHEHHEM
CUCTEMBl JUCTaHLMOHHOrO o0yueHus: yHusepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kaenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceMm pasnenam

MIPOTPaMMBI:.

Hazsanue D0P

Jlunelinas u BekTopHas anrebpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYeCKask TeOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Maremariia i anaiuTHCCKas https://online.mospolytech.ru/course/view.php?id=462
TCOMETPHSI
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https://e.lanbook.com/book/211355
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462

Pa3zpaboranubie DOP BKIIOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.

[Topsimok mpoBeneHuss pabOT B JAUCTAHIIMOHHOM (OpMaTe YCTAaHABIMBACTCS OTICIBLHBIMHU

pacropsHKeHUSAMHU POPEKTOopa 1Mo yueOHOH paboTe W/WiiK HEHTPOM Yy4eOHO-METOAMYECKON PabOTHI.

Kaxnprii ctygaeHT oOecriedyeH WHIWBHAYaJIbHBIM HEOTPAHWYCHHBIM JOCTYIIOM K D3JIEKTPOHHOM

Oon6nmoTeke MOCKOBCKOIO IOJIUTEXA

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

WNHuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTephalibkl B JJICKTPOHHOM  BHJE,

npeAcTaBIeHHBIC Ha caiiTe mospolytech.ru B paznene: «lleHTp MaTemMaTnueckoro oOpa3oBaHuUs»

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

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

[Tone3nple yueOHO-MEeTOAMYECKHE U MHPOPMAITMOHHBIE MaTepPHAIIbI MPEACTABIICHBl HA CalTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «HTepHeT» IUIsi OCBOCHHUS

JTUCIUTIIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InueH3noHHOe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecrieyeHue
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemeHnHble npodeccnoHabHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPABOYHbIEC CHCTEMbI

ITepeyens pecypcoB cetu UHTepHeT, 1OCTYNHBIX A/ OCBOCHMS AUCHHMILINHBI:

HanmenoBanue Ccbuika Ha pecypce HJocTynmHocTh

NuadopManmoHHO-CIIPABOYHBIE CUCTEMbI

https://stackoverflow.co Hloctynua B cern
iy WutepHer 6e3

OTpaHUYCHUIN

Stack Overflow

HNndopmanmonnsie pecypesl Cetu

Koncynsrastlloc http:// www.consultant.ru | loctynHo

[TopTan @enepanbHbIX
rOCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
BBICIIIET0 00pa30oBaHUs

http://www.fgosvo.ru. JlocTymnHo

J1eKTPOHHO-0UOJINOTEYHbIEe CHCTEMBI

Jlann https://e.lanbook.com/ JlocTymHa B ceTn
Wutepuer 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop | loctymHa B cetn
ru/ Wutepuer 6e3
OTpaHUYCHUIN

IIpodeccnonaabHbie 02361 JAHHBIX
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ba3za nanHbIX Hay4yHOI http://www.elibrary.ru JlocTymnHo
JIEKTPOHHON OHOIHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ JoctynHo
noJuTeMaTHIecKas peepaTHBHO-
oubnuorpaduueckas u
HayKOMETpUIeCKast
(bubamomeTpuueckas) 0a3a TaHHBIX

5. MaTtepuajJibHO-TeXHUYECKOe o0ecnevyeHne U CIUTITHHbI
MartepuanbHO — TeXHUYecKasi 06a3a yHHBEpCcUTETa 0OeCleyruBaeT MPOBEICHUE BCEX BUIOB
3aHSATUNA, TPETYCMOTPEHHBIX yUYE€OHBIM IUIAHOM, U COOTBETCTBYET NEHCTBYIOIIMM CAaHUTAPHBIM U
MIPOTUBOMOXKAPHBIM MPaBUIaM H HOPMaM.
Kadenpa «MatemaTuka» He pacmoyiaraeT COOCTBEHHBIM ayIMTOPHBIM (DOHIOM U HCTIOIB3YET
y4eOHbIe ayTUTOPUH U3 00IIero OHIa YHUBEPCUTETA.
[Ipu HeoOXOAMMOCTH Ui TPOBEACHUS HWHTEPAKTHBHBIX TPAKTHUYECKUX  3aHATUH
HCTIOJIb3YIOTCS KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckue peKoOMeH AU
6.1. MeToanyeckue peKOMEHIAUM JIJIS1 IPENnoaaBaTe/Is
110 OPraHN3aluu 00y4YeHHus

[Ipexxne Bcero, ciaenyeT oOpaTUTh BHMMAaHHME CTYJEHTOB Ha TO, YTO IMPAKTUYECKH BECH
M3y4aeMblil IMH MaTepHal He TpeOyeT KaKoH-Tu00 CrerranbHON (JOMOHUTEHHON ) MTOATOTOBKY U
BIIOJIHE MOXET OBbITh YCIEIIHO W3Y4eH, €CIU CTYIEHTbl OYIyT MOCEIIaTh 3aHATHSI, CBOEBPEMEHHO
BBITIONHATH JIOMAIIHUE 3aJaHUsl W TOJIb30BaThCs (TPU HEOOXOIMMOCTH) CHCTEMOW IJIAaHOBBIX
KOHCYJIbTAIlUH B TEUCHHE KaKJ0ro ceMmectpa. Bomemmue B Kypc JImHEHHO#N anreOpbl pa3aeibl
SIBJISIOTCSA KJIACCUYECKUMH, B TO K€ BpPEMs OHU MPAKTUUYECKH OPUEHTUPOBAHBI, TaK KAK HUMEIOT
LIIMPOKOE PpacCIpOCTPAHEHHE I PEUICHUs Pa3HOro pojAa 3aJad BHYTPH CaMOM MaTEeMaTUKH M
MPUKIIATHBIX 337a4. IX OCBOEHHE TOMOKET CTYIEHTaM JIOTHYECKU BEPHO, apT'yMEHTUPOBAHO U SICHO
CTPOUTHh YCTHYK0 W TMCBMEHHYIO p€Yb, YCHEIIHO NPHUMEHATh HAKOIUICHHbIE 3HAHMS B
npo¢eCCHOHATEHON IEATEIbHOCTH.

HeoOxomumo ¢ camMoro Hayana 3aHSATHH pPEKOMEHIOBaTh CTYJEHTaM OCHOBHYIO H
JIOTIOJTHUTEIBHYIO JIUTEPaTypy, @ B KOHIE CEMECTpa J1aTb CHUCOK BOIIPOCOB JIsI MOJATOTOBKH K
3a4ery.

Ha nmepBoM 3aHATHY TIO JUCIHUILTHHE CIIEAYeT 00s3aTeIbHO MPOUH(OPMHUPOBATH CTYICHTOB
0 BUjie ¥ popMax TEKyIIeH 1 MPOMEKYTOYHOM aTTECTAUN MO AUCIIUIUIMHE, CPOKAX MX
MPOBEACHUS, YCIOBUSAX JOIYCKA K MPOMEKYTOUYHOM aTTeCTalllu, MPUMEHSIEMbIX BUAX
MIPOMEKYTOYHOTO KOHTPOJIS.

N3noxenue TEOPETUUYECKOrO0 Marepuana JIOJKHO COMPOBOXKAATHCS WILITIOCTPATUBHBIMU
MpUMepaMu, TIIATEIbHO OTOOpPAaHHBIMU IperojaBaTelieM TaK, YTOObl TEXHUYECKHUE TPYAHOCTH U
BBIKJIAJKM TIPU PEIICHUM 3aJa4d HE OTBJCKaduW OT TJIABHOTO: OCMBICICHUS HAEH U CYTH
NpUMEHsAEeMBbIX MeToJ0B. Crnenayer Bcerja yKas3blBaThb HNPUMEPBHI MPAKTHUECKOTO INPUMEHEHMS
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHUH U (HOpMYII.

[IpakTueckue 3aHATHS JOJDKHBI OBITh OpPraHU30BaHBI MPENoAaBaTesieM TakKUM o0pa3om,
9TO0BI  OCTABAJIOCH BpeMs Ha TMEPUOJUYECKOE BBIOJHEHHWE CTYyJEHTAMH  HEOOJBIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH I IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaia.

[IpenogaBaTenb, BeAYIIUMH NPAKTUYECKUE 3aHATHUS, JOJDKEH COIVIACOBBIBATH Y4eOHO-
TEMaTUYECKHH TJIaH 3aHATHH C JISKTOPOM, UCTIOJIB30BaTh CAMHYIO CHCTEMY 0003HAYCHHI.
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[IpenoaBaTento cieayeT JOOMBAThCA CUCTEMAaTHYECKOW HEPEPHIBHOM paboTHI CTYIEHTOB B
TE€YEHHE CEMeCTpa, HE0OXOAMMO BBISBIISATH CUIBHBIX CTYICHTOB M IIPUBJIEKATh UX K HAy4HOIl padoTe,
K Y4acTHIO B Pa3HOr0 poJia OJIMMIINAAAaX U KOHKypcax.

CTyneHT AOKEH OIIYIIATh 3aMHTEPECOBAHHOCTD MPEMNoiaBaTeisl B JOCTH)KEHUN KOHEYHOTO
pe3yibTara: B IPHOOPETEHUH 00YUaIOIMMHUCS POYHBIX 3HAHUH, YMEHUH U BIIaJICHUS HAKOIIJICHHOM
nHpopmManyen A pemeHus 3a1ad B npodhecCuoHaNbHON NesSTEIbHOCTH.

OO6pa3zoBarenbHbIE TEXHOIOTHH.

[TpoBeaeHME 3aHATHII M aTTECTAIMI BO3MOKHO B IMCTAHIIMOHHOM (popmaTe ¢ mpuMeHEHUEM
CUCTeMBbl JUCTaHIMOHHOTO oO0yueHus ynuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpori «MareMmaTnkay SJIEKTPOHHBIX 00pa3zoBarenbHBIX pecypcoB (DOP) mo Bcem pasznenam
IIpOrpaMMsl (cM. 11. 4.4).

[Topsinox mpoBeneHus: pabOT B AMCTAaHLHMOHHOM (popmare yCTaHaBIMBAETCA OTACIbHBIMU
pacropsHKeHUSAMHU IPOPEKTOopa 1Mo yueOHOH paboTe W/WiiK HEHTPOM y4eOHO-METOAMYECKON PabOTHI.

6.2. MeToanuecKkue yKazaHus sl 00y4alOIIUXCS 10 OCBOCHHIO

AMCUUILIMHBI
Pazgen: 3jeMeHTHI JIMHEHHOM ajire0pbl
Martpuribl u onpenenutenu. [Ipexae Bcero, CTYISHT JA0JDKEH MOHSITH, YTO MaTpUIla — 3TO Ta0yuIa
yucen (mpuueM 3Ta TabJIMIa MOKET UMETh OJMHAKOBOE YHCJIO CTPOK U CTOJIOIOB, @ MOXKET OBITh U
MPSIMOYTOJIBHOM), & OMPEIeTUTENh- ATO YHCIIO0, 3aMTMCHIBAEMOE B BHJIE KBAPATHOM TAOIHUIIBI, TO €CTh
OTIpEACIIUTENN CYIIECTBYIOT TOJIBKO y KBaJpaTHBIX MaTpull. Cienyer oOpaTuTh 0co00€ BHUMAaHUE
Ha OTEePaIi0 YMHOKECHHUS MPSIMOYTOJIBHBIX MATPHI M TOHATh, KAKAM IOTY9aeTCs TOPSA0K MATPHUITBI
— npousBefeHus. OcoOEHHOCTh MaTpPUIl TaKKE€ COCTOUT B TOM, YTO MPOU3BEACHHE MATpHUIl HE
MEPECTAaHOBOYHO, TO €CTh CIIEAyeT 00s3aTeNbHO yOETUTHCS B 3TOM, PEIIUB COOTBETCTBYIOIIHE
3amayi. BaxkHbIM siBisieTcsl moHATHE oOpaTHOM MaTpuibl. Hamo 3HaTh ycioBHe CyIIECTBOBAHUS
0oOpaTHON MaTpUIBl U AITOPUTM ee MmocTpoeHwus. [lociie ee BBIYUCICHUS IEIeCO00pa3HO JenaTh
MPOBEPKY TMPaBUIBHOCTU PEIICHUS, BBINOJHUB ONEPAlUI0 YMHOXEHHUS (JIOJDKHA TONTYYUTHCS
eauHUYHAsT Matpuna). [lpu u3ydeHUM omnpenenuTeNnell HAAO YETKO YCBOUTH TOHSATHS MHHODA,
anreOpanveckoro JOIMOJHEHUS, 3HaTh MHOTOUYMCIICHHBIE CBOWMCTBa ompeaenutens. Jjis ocBoeHus
TEXHHUKH BBIUKCIICHHSI OTIpEIeTTUTENEH 11eJIeco00pa3Ho, BEIOpaB MPOU3BOILHBINA ONPEICTUTENb BhIIIIE
TPETHETO MOPSIAKA, PACKPBITH €T0 PA3TMUYHBIMU CITIOCOOAMHU, IPUMEHSISI PA3JI0KEHUE U 110 CTPOKAM U
o cron6maMm. OOpaTuTe BHUMaHUE, KaKue CTPOKHU (CTONOIBI) MPEeANOYTUTEIbHEE BBIOUpATh IS
PaACKPBITHS ONPEICITUTENS, YTOOBI yIIPOCTHUTH €T0 BeauciieHne. Oco0eHHO 23 (EeKTUBHO BEIYHCIICHHE
OTIPEACIUTENS C MOMOUIBIO AIIEMEHTAPHBIX MPEoOpa30oBaHMM, MPUBOIAIINX €ro K TPEYroJbHOMY
Buay. [lpu mzydeHuu perieHuil cucteM JMHEWHbIX anredpanyeckux ypaBHeHuil (CJIAY) obpature
BHUMAaHUE, MPEXKJIe BCEro, Ha MOHSATHE PEIICHUS CUCTEMBI U YCIOBHS CYIIECTBOBAHUS PEIICHUN B
3aBHUCHMOCTH OT COOTHOIICHUS MKy PAHTOM MATPHUIILI, PAHTOM PaCIIMPECHHON MaTPHUIIBI CHCTEMBI
Y YUCJIIOM HEWU3BECTHBIX U ypaBHeHMU. OOpaThTe BHHUMaHHE Ha YCIOBUS MPUMEHEHHsS (HOopMyI
Kpamepa u wmeroma oOpatHoil MaTpuubl. BHuMarenbHO pa3depuTe MNpUMEpPHl pEHICHUS
MPOM3BOJBHBIX CHUCTEM JMHEHHBIX anreOpandeckux ypaBHeHUW wmeTogoMm [aycca (BBeneHHe
0a3UCHBIX U CBOOOHBIX MIEPEMEHHBIX ).
Pa3nes: JeMeHThI BEKTOPHOM aaredpsnl
[Ipy w3yueHWW MaHHOH TeMBI HEOOXOTUMO OOpaTUTh BHUMAHUEC HA JIMHEHHBIC OTEpAlldU HaJl
BEKTOpPaMM, Ha TOHATUS JIMHEWHOW HE3aBUCHUMOCTH M IJHMHEHHOW 3aBHCHUMOCTH BEKTOpPOB, Ha
(dbyHIaMeHTaIbHOE MOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO Oa3uca), Ha
pasnokeHue BeKTopa Mo 0Oasucy. 3HaATh OINpeneleHHe, FeOMETPHUECKHe CBONCTBA CKAJSIPHOTO,
BEKTOPHOT'O U CMEIIAHHOTO MPOU3BECHIS BEKTOPOB, (POPMYJIBI TSI UX BHIYMCICHUS B BEKTOPHOH H
B KoopauHaTHOM ¢opme. OOs3aTeNbHO 3HATH U yMETh IMPOBEPATH YCIOBUS OPTOTOHAIBHOCTH,
KOJUTMHEAPHOCTH Y KOMILJITAHAPHOCTH BEKTOPOB.
Pa3nesi: KOMIJIEKCHBIE YHCJIa 1 MHOTOYJIEHbI
B stom paszgene, mpexnae BCero, Hal0 MOHITh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACHIMPEHHEM
TIOHATHSI JEHCTBUTENBHBIX YMCEN, 3HAThH OMpeeieHre U TpU (POPMBbI 3aMTUCU KOMILJIEKCHOTO YHUCIIa
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(anrebpanveckyto, TPUTOHOMETPUUECKYIO U IMOKa3aTeNIbHYI0), TEOMETPHUYECKYIO HHTEPIIPETALIUIO
KOMIUIEKCHOTO YHCja M B3aMMHO-OJHO3HAUYHOE COOTBETCTBHE MEXy MHOXKECTBOM KOMIUIEKCHBIX
qrced U MHOXECTBOM TOYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh (opmyiny Oinepa. KomriuiekcHbie
YHclia MO’KHO M300paXkaTh ¢ MOMOIIbIO BEKTOPOB HAa KOMIUIEKCHOMU iockocTH. [ToaToMy omneparyu
CJIOKEHUSI M BBIYUTAHMSI KOMIUIEKCHBIX YHMCEI MOTYT OBITh CBEACHBI K ONEPAIUsIM CIOXKCHHUS U
BBIUUTAHUS COOTBETCTBYIOLIUX BEKTOpOB. Hamo 3HaTh U yMeTh BBIMOJIHATH ONEpallMi YMHOXKEHHUS,
NICJIEHNs], BO3BEJCHUS B IIOJOXKUTEIbHYIO CTENEHb KOMIUIEKCHBIX UHCEN, 3allhCaHHBIX B
TPUTOHOMETPHUUYECKOH opMe, U3BICUEHHS KOPHS N-0i CTENeHN U3 KOMIUIEKCHOro yncia. Cienyer
0o0paTUTh BHUMAHHUE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX YHMCEN SBJISETCS 3aMKHYTBIM, TO €CTh
narobas anredpanyeckas onepanus HaJ KOMIUIEKCHBIMU YMCIaMH HE BBIBOJAMT 3a Mpeeiibl 00JacTu
KOMIUIEKCHBIX uncen. Hago 3HaTe pasninyHble BUABI PAa3JI0KEHUS MHOTOYJIEHA HAa MHOKUTENH IS
Clly4aeB, KOTJa CcpeAu KOpHEH MHOrouJleHa MOTYT ObITh KpaTHblE, KOMIUIEKCHBIE KOpHU. JTH
CBe/IeHUSI OyAyT HCIOJIb30BaThCs, HAlPUMEp, B MHTErPAIbHOM HMCUYHUCICHHM TPH BBIYHCICHUU
UHTETpalioB OT JApOOHO-pAallMOHATBHBIX (DYHKUMHA, NpU pEUIeHUH JIHUHEHHBIX OJIHOPOJHBIX
Qg QepeHIMaIbHbIX YPaBHEHUH N-TO MOPAIKA C MOCTOSIHHBIMHU KO3 PHUIIHEHTaAMH.

Pazgesn: AHajuTu4yeckasi reoMeTpust

IIpn wu3ydyeHMM aHAIUTUYECKOM TI€OMETPUM CIEAYET, INPEXAEC BCEro, IOHATh, YTO €€ 3ajadei
SBJISIETCS. U3yUEHUE TEOMETPUYECKUX OOBEKTOB MPU MOMOIIM aHATUTHYECKUX METOAOB aireopsl U
MaTeMaTHYECKOro aHajlin3a. B OCHOBE Takoro nojaxoja JEKHUT METOJ KOOPIMHAT, BIIEPBBIC
cucteMatnyecku mpumeHeHHbIH P. Jlekaptom. OCHOBHBIE TOHSATHS T€OMETPUHU (TOYKA, MpsMas,
IJIOCKOCTD) SIBJISIFOTCSL HEONPEAEIAEMbIMH, U JUISI UX ONMCAHMS IPUMEHSETCS aKCMOMaTHYECKHUM
METO/1, TO3BOJISIIOIINM YyCTaHOBUTH B3aUMHO OJTHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM TOUYEK
NpSIMOMl M1 MHOKECTBOM JICHCTBHUTEIBHBIX YUCEN M, TAKMM 00pa3oM, BBECTU CHUCTEMY KOOpPIMHAT.
Hano yetko ycBouTh paznuyHbie (OpMbI ypaBHEHUH NPSIMON U IUNIOCKOCTH YMETh NEPEXOIUTh OT
onHOH (popMmbI K npyToif. ClieyeT OCMBICTUTD U YCIIEIIHO PUMEHSTh PEIICHHs KJIaCCHYECKHX 3aa4
AQHAIUTUYECKOW F€OMETPUH O B3aUMHOM PAaCHOJI0XKEHUH NPSMBIX U MJIOCKOCTEH, YMETh ONpeAesaTh
YTJIbI U PACCTOSIHHSI MEKIY Pa3TMUYHBIMUA F€OMETPHUECKUMU 00BEKTaMHU.

YcnemHoe U3y4eHne TUCIMILIHHBI «MaTtemaTtukay, mpuoOpeTeHrne HEOOXOIUMBIX KOMIETEHITHH,
YMEHHH U HAaBBIKOB BIIAJICHUS MaTEMaTHYECKHM amnmaparoM TpeOyeT OT CTYACHTOB OOJBIION
CaMOCTOSTENIbHOM paboThl. HeoOxomumMo oOpaTuTh BHUMAHKE, YTO KOJHYECTBO YaCOB, OTBOUMBIX
Ha CaMOCTOSITENIbHYIO pabOTy B COOTBETCTBUH C yUEOHBIM IIJIAHOM, OOJIBIIIE YHCIIa YACOB, OTBOJAUMBIX
Ha BCE BUJbI Ay JUTOPHBIX 3aHATH.

CamocTtosaTenbpHas paboTa SBISETCS OJHUM M3 BUIOB yueOHBIX 3aHsTuil. Llens camocTosTenbHON
paboThl — MPAKTUUYECKOE CAMOCTOSATENBHOE MTOJIyUEHHUE CTYI€HTaMU HAaBBIKOB Pa0OTHI B IPOTrpaMMe
MaTeMaTHYeCKOT0 MOJICTUPOBAHUS, PACCMATPUBAEMBIX B MPOLIECCE U3YyUEHUS AUCIUILTHHBL.
AyIuTOpHas caMOCTOSITebHAs paboTa MO JUCHUIUIMHE BBIMONHSACTCS Ha YYEOHBIX 3aHATHSIX IOJ
HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPEMO/IaBaTENsl U MO €T0 3a/IaHUIO.

BreaynuTtopHas camocTosiTenbHast paboTa BHIIOTHIECTCS CTYICHTOM 10 33/IaHUIO MTPETIOIaBaTellsl, HO
0e3 ero HermoCPeICTBEHHOTO YYaCTHUS.

3aoauu camocmoamenbHoil padomul cmyoeHma:

- pa3BHUTHE HABBIKOB CAMOCTOSITENILHOM y4eOHO paboThI;

- OCBOCHHE CO/IEpKAHUSI TUCLUIUINHBI,

- yriyOneHue cofepKaHusi U OCO3HAHNE OCHOBHBIX MOHITHIA TUCITUILINHBL,

- UCIIOJIb30BAaHME MaTepuaja, COOPaHHOTO U MOJYUYEHHOrO B XOJI€ CAMOCTOSITENIbHBIX 3aHATUN AJIs
3¢ (HeKTUBHON MOTOTOBKU K 3aUeTy.

Buowt éneayoumopnoii camocmoamenvHoi pabomol:

- BBITIOJIHEHUE PAaCYETHO-TpapuIecKuX padoT;

- IOATOTOBKA K 3a4€eTy;

- IOATOTOBKA K CEMHUHAPY;

J1J1s1 BBITIOTHEHHST JTIOOOTO BH/Ia CAMOCTOSITEIILHOW PabOThHl HEOOXOIUMO IMPOUTH CIICAYIOIINE ITAITBI:
- OMpeJIeTIeHHE 1EIH CaMOCTOSTEIbHON paboThI;

- KOHKpEeTHU3allys M03HaBaTEIbHOM 3a7a4u;
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- CaMOOIICHKA TOTOBHOCTH K CaMOCTOSITENIbHON paboTe;

- BEIOOD a€KBAaTHOTO criocoba JeHCTBHSA, BEAYIIETO K PEIICHNIO 3a/1a4H;

- IUTAaHUPOBaHHUE PabOThI (CAaMOCTOSATEIILHOW MIIM C TIOMOIIBIO MTPETIOIaBaTelIs) HaJl 3a/1aHUEM;

- OCYyNIECTBIEHHE B TIPOIECCE BBIMOJHEHNUS CAMOCTOSATENBHOM padOTBl  CaMOKOHTPOJIS
(TpOMEXYTOYHOTO ¥ KOHEUHOT0) Pe3yJIbTaTOB Pa0OThl M KOPPEKTUPOBKA BBINOJIHEHHS PadOThI;

- pedexcust;

- Ipe3eHTalus paboTHI.

7. DOHJ OLCHOYHBIX CPEACTB

B mporniecce 00yueHUsT HCMONB3YIOTCS CIETYIOIINE OLEHOYHbIE (POPMBI CAaMOCTOSTETIHHON pabOTHI
CTYACHTOB, OLIEHOYHBIE CPEACTBA TEKYLIET0 KOHTPOJSl YCIEBAEMOCTH U IMPOMEXYTOUYHBIX
aTTeCTaluu:

- pacueTHO-Tpaduueckre paboThl;

- KOHTPOJIbHBIE PaOOTHI;

- TECTUPOBAHHUE;

- 3aYerT.

O1neHOoUHBIE Cpe/cTBA TEKYLIEro KOHTPOJS YCHEBAEMOCTH BKIJIIOYAIOT KOHTPOJIbHbBIE 3aJaHUs
WHIUBUIYATBHO JUTSI K&KIOTO 00YJaromerocs.

B pesynbrare 0OCBOCHUS AUCHUILIUHBI (MOYJIs1) GOPMUPYIOTCS CIEAYIOMINE KOMIIETCHIIUN:

KOI{ KOMIICTCHI MU HanmeHoBaHMe KOMIIETEHITUH BBINYCKHHKA

OIIK-1 Crioco6eH MpUMEHSITh €CTECTBEHHOHAYYHBIE U OOIIICHHKECHEPHBIC
3HaHUs, MCTOJAbl MATCMATUYCCKOI'O aHAJIM3a 1 MOJACIIUPOBAaHN,
TEOPETUUECKOTO U IKCIIEPUMEHTAJIBLHOIO UCCIIEIOBAaHUS B
poeCCHOHAIBPHON JEATCIbHOCTH

7.1 Mertoabl KOHTPOJIA U OLlCHUBAHMSA Pe3yIbTATOB 00y4YeHUs

HaumenoBanue
Bun xoHTpOns
KOHTPOJIS Kparkast xapakTepucTika KOHTPOJIS
Ne n/mt pe3yIbTaToB
pe3yabTaToB pe3yIbTaToOB 00yUYEHUs
o0Oy4JeHus
oOy4eHus
OOyuatomuiics B~ TEUeHHE  CeMecTpa
PacuerHo- CaMOCTOSITEJIPHO BBINOJIHACT PSIl PacdyeTHO-
1 rpaduydeckas Texymumii rpapuueckux pabor mo Teme pasnena. [lpu
pabota IIPOBEPKE MPENOAaBaTENb OLICHUBAET Ka4eCTBO
oopmIIeHH s, MPaBUIIBHOCTh PACUYETOB.
Pemenue KOHTPOJIBHOU paboTsI
OCYIIECTBIISIETCS Ha TIOCIEAHEM 3aHSATUU
u3zydaemoro paszzaena. KoHTponbHas pabota
KonTtponbsHas . Y pasit P P
2 AGoTa Texymmii BBITIOJIHSACTCSl ~ WHAWBUAYAIBHO  KaXJIbIM
P cryaeaToM. Ilpu mnpoBepke mpenonaBaTenb
OLIEHUBAET TMPaBWIBHOCTh IPOU3BEICHHBIX
pacueToB.
TectupoBaHue NPOBOAUTCA Ha TOCIEIHEM
3aHATUM H3y4aeMoW TeMbl. TecTupoBaHHE
. OCYIIECTBIISIETCS 00  TmpHU  TIOMOIIU
3 Tect Texymuit yH N P m
KOMIIBIOTEPHON CUCTEMBI TECTUPOBaHMS, JTHO0
C WCIIOJIb30BAaHMEM BBIIAHHBIX TECT-33JaHHUN
Ha OyMakHoM  HocuTesne. B pamkax
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TECTUPOBAHUS IIPOBEPSIETCS 3HAHUE

TEOPETHUECKOM 0a3bl.

4 3auer ITIpomexyTOUYHBIN

[IpomexyTouHas arrecTanusi OOydyaroUUMXcs B
dopme 3aueTa MPOBOAUTCS IO pe3yIbTaTam
BBIMIOJTHEHUSI BCEX BHUJOB y4eOHOW paboThI,
IPEIYyCMOTPEHHBIX Y4EOHBIM IJIAHOM I10 TAHHOH
JUCLUIUINHE,  OpU  3TOM  YUWTHIBAIOTCS
Pe3yJbTaThl TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH B
TedeHue ceMmecTpa. OLieHKa CTENIEHN JOCTUKEHUS
o0Oy4arolmMUMHUCs  MJIAHUPYEMBIX  pe3yJIbTaTOB
o0yueHHss 1O  JUCHMIUIMHE  INPOBOAUTCS
npenojaBaTeneM,  BEAyIIUM  3aHATUS 110
JUCLUIUINHE METOAOM JKCHepTHOM oneHku. [lo
UTOTaM  IPOMEKYTOUHOW  aTrTecTalluu IO
JUCLUIUIMHE BBICTABISETCS OLEHKA «3a4TEHOY,
WIN «HE 3a4TEHO».

7.2.

IIkajia 1 KpUTEPHH OLEHUBAHUSA PE3yJbTATOB 00y4eHUS

[Toka3zareneM olleHMBaHM KOMIETEHIUI Ha pa3IMYHBIX 3Tanax uX GOPMHUPOBAHUS SIBIIAETCS
JOCTIDKEHUE 00yUYaIOIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB O0YUYEHHS M0 JUCHUIUIMHE (MOJIYJIIO).

Kpurepun oneHuBanus

IHoka3areanb
2 3 4 5
3HATh: OO6yuarontmiics OO6yuaromuiics OO6yyatomtwiics OO6yuarontuiics
TEOPETUIECKHE JEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHPYET JEMOHCTPHUPYET
OCHOBBI JINHEWHON MIOJTHOE OTCYTCTBUE HEI0JIHOE YaCTUYHOE MIOJIHOE COOTBETCTBHE
anreOpsl 1 WM HEJIOCTaTOYHOE COOTBETCTBUE COOTBETCTBUE CJIE/TYFOIIMX 3HAHHH:
aHaJIUTUYECKOU COOTBETCTBUE CIEYIOUIUX 3HAHUM: | CIEQYIOUIMX 3HAHUW: | TEOPETUYECKUE
TCOMETPUH, CJICIYIOIINX 3HAHUN: | TEOPETUICCKHE TEOPETHYCCKHE OCHOBBI JINHCHHO
KOMIUTICKCHBIC YHCNIA. | TEOPETHYCCKHE OCHOBBI JIMHEHHOM OCHOBBI JINHCHHOM anreOpsl 1
OCHOBBI JINHCHHO anreOpsl U anreOpel 1 AHATUTHYCCKON
anreOpsl 1 aHATUTHYECKON AHATTUTHYECKOH TEOMETPHH,
AHATUTHYECKON TECOMETPHH, TECOMETPHH, KOMIIICKCHBIC YUCTIA.
TEOMETPHH, KOMILUTEKCHBIC YHCNIa. | KOMIUIEKCHBIC uncia. | CBOOOTHO omepupyer
KOMIUIEKCHBIE YUCTIA. . Homyckarores pHOOPETEHHBIMHU
HEe3HAYNTENIbHBIC 3HAHUSAMHU.
OIINOKH, HETOYHOCTH,
3aTpyAHEHUS IpU
AHAJIUTUYCCKUX
OlepalMsX.
YMETh: OO0yuaromuiics He OO6yuaromuiics OO0yuatoniuiics OO0yuaromruiics
peniath 3a1a4u U yMEeT WU B JIEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET
YOpaKHEHUS HEIOCTaTOYHOU HETIOJTHOE YaCTUYHOE MIOJTHOE COOTBETCTBHE
WCIIOJIB3YysI OCHOBHBIE | CTENCHU YMEET: COOTBETCTBHE COOTBETCTBHE CJICTYFOIIIX YMCHHIA:

METO/Ibl, N3y4YEHHBIE
B Kypce JINHEHHOM
anredpe u
AHAITUTHYECKON
TeOMETpUH;

pemiats 3a1auu U
yTIpa>KHEHUS
UCTIONb3Ysl OCHOBHBIE
METO]Ibl, U3yUCHHBIE
B Kypce JIMHEHHON

CIEIYOITNX YMEHHIA:
pemaTh 3a1a4d U
YIpaXHEHUS
HCTOJIB3yS OCHOBHEIE
METOIbI, H3yICHHBIC

CIICIYIOUINX YMCHHA:
pemiaTh 3a1a4n 1
YOpaXKHEHUS
HCTIOJB3ys OCHOBHBIE
METOJIbI, H3Y9UCHHBIC

pemiats 3a1auu U
yTIpasKHEHUS
UCTIONb3Ysl OCHOBHBIE
METO/]IbI, U3yUCHHBIE
B Kypce JIMHEHHON

OIEPUPOBATH C anredpe u B KypcCe JINHEHHOU B Kypce JIMHEIHOU anredpe u
KOMILIEKCHBIMHU AQHATUTHYECKON anredpe u anredpe u AQHATUTHYECKON
YUCIIAMU. TE€OMETPHUH; AHAIUTUYECKON AQHAJIUTUYECKOU T€OMETPHUH;
OIIEpUPOBATH C reOMeTpuY; reoMeTpuy; OIIEpUPOBATH C
KOMIIJICKCHBIMH OIIEpPHUPOBATH C OIIEpUPOBATH C KOMIIJICKCHBIMH
YHCIIAMHU. KOMILJICKCHBIMHU KOMILJICKCHBIMH yucinamu. CBOOOIHO
YHCIAMH. yhcIaMH. Y MEHUs onepHupyer
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Jomyckarorcs OCBOEHEI, HO NpUOOPETEHHBIMU
3HAYUTCIIbHBIC JOITYyCKaroTCA YMCHUAMU,
omnoKwy, HE3HAYHUTEIIbHbIC NPUMEHSET UX B
MIPOSIBIISIETCS OLIMOKH, HETOYHOCTH, | CHTYaIHIX
HEJI0CTaTOYHOCTh 3aTpyIHEHUS MIpU MOBBIIEHHOH
YMEHUH, 110 psIIy AHATTUTHYECKUX CJIO’KHOCTH.
TOKa3aTemnew, OTIepaIysiX, IepeHoce
oOyJarormmiics YMEHUI Ha HOBBIE,
UCTIBITBIBAET HecTaHJapTHbIE
3HAYUTEIbHBIC CHUTYaIIH.
3aTpyAHEHUS IIPU
OIIEpUPOBAHUHA
YMEHUAMU IIPU UX
HEpeHOCe Ha HOBBIE
CUTYalLlUH.
BJIAJCTh: OO0yuaromuiics He | OOyuaromuiics B OOyuaromuiics OO0yuaromuiics B
HaBBIKaMH BIaZ€eT  WIM B | HEJOCTATOYHOM YaCTHYHO BJIAJICET: HOJIHOM 00beMe
MIPUMEHEHHS HEJIOCTaTOYHOH CTETICHHU BJIA/ICET: HaBBIKAMH HAaBBIKAMHU | BIIAJICET:
JMHEHHON anreOpsl U | CTENEHH BIAJICET HaBBIKAMH HABBIKAMHU | TPUMEHEHUS HaBbIKAMHU
aHAJTUTHYECKOH HaBbIKAMHU MIPUMEHEHHS JTWHEHHON anreOpsl U | IPUMEHEHUS
TEOMETPUH K IIPUMEHECHHUS JTUHEWHOW anreOphl M | aHATUTHIECKOH JMHEHHON anreOphl 1
€CTECTBEHHOHAYYHBIM | JTMHEHHON anreOpbl U | aHAIUTHYECKOU TEOMETPUH K AHAIIUTUYECKOM
(puzngeckum n aHaJTUTHYCCKOI TeOMETPHUH K €CTECTBEHHOHAYYHbIM | TEOMETPHHU K
TEXHUYECKHUM) TEOMETPUH K €CTECTBEHHOHAY4YHbIM | (pu3ndeckum u €CTECTBEHHOHAYYHBIM
3a/1a4am. €CTECTBEHHOHAyYHBIM | (pHU3MYECKUM U TEXHUYECKHUM) (puznyeckum n
(puznyeckum n TEXHUYECKHIM) 3a/1a4am. TEXHUYECKUM)
TEXHUYECKUM) 3a1a4am. Hassiku ocBoeHsl, HO | 3amadam. CBOOOTHO
3a/1a4am. OO0yuaronuiics JIOITyCKaroTCA MPUMEHSIET
UCTIBITHIBAET HE3HAYHUTEIIbHbIC MOJTy4EHHbIE HaBbIKH
3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, | B CUTYalMsIX
3aTpyIHEHUS MIPU 3aTpyIHEHUS MIPU TIOBBIIIEHHOH
MIPUMEHEHUN aHATUTHYECKUX CJIO’KHOCTH.
HaBBIKOB B HOBBIX oTieparysx, IepeHoce
CUTyanusx. YMEHHH Ha HOBBIC,
HECTAaHAAPTHBIC
CUTYyaLUU.
IIkana oueHUBaHUS MPOMEKYTOYHOM aTTeCTAMU: 3a4eTa.
IlIkana oueHUBaHUA Onucanue
BrimonHeHsl Bce 00s3aTebHBIE YCIOBUS TMOJATOTOBKH CTYJIEHTa K
IIPOMEKYTOYHOM  aTTECTAllMU, MPEAyCMOTPEHHBIE  IPOrpaMMOM
nucuuriniabl.  CTyI€HT JIEMOHCTPUPYET COOTBETCTBHE 3HAHHM,

3auTeHo

YMGHHﬁ, HAaBBLIKOB ITPUBCACHHBIM B Ta6J'II/II_[aX HOKaSaTCHeﬁ, OonepupyceT
HpI/I06peTeHHI)IMI/I 3HAaHUSIMHU, YMCHUAMU, HABBIKAMH, IIPUMCHACT UX B
CUTyaluAax MOBBIIIEHHOM CJIOKHOCTH. HpI/I 9TOM MOTYyT OBITh
J0IMyHICHbI HC3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHU IIPU
AHAJIMTUYCCKUX OIlepalusiax, IEPEHOCC 3HAHUM U YMGHI/II\/'I Ha HOBBIC,
HCCTAHJAPTHLIC CUTYyAllHH.

He 3aureno

He BbImonHEHBI 00s3aTeNbHBIE YCIOBUS TMOATOTOBKM CTYJIEHTAa K
MIPOMEKYTOYHOM  aTTeCTalllH, IPEAYCMOTPEHHBIE  IMPOTPaMMOK
JUCLUIUIMHBL, WIA CTYJIEHT IEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE
3HaHWI, YMEHUH, HaBBIKOB MPHBEICHHBIM B TaOIMIAX IOKa3aTeleH,
JIONyCKAlOTCA 3HAYUTEIbHbIE OLIMOKH, NPOSIBISETCS OTCYTCTBHE
3HAHWM, yMEHUH, HaBBIKOB I10 Py NIOKA3aTeNIel, CTYAEHT UCIIBIThIBAET
3HAYUTENIBHbIE 3aTPyJHEHUS IpU OINECPUPOBAHMU 3HAHUSAMHU U
YMEHHUSMHU [IPU UX MIEPEHOCE HA HOBBIE CUTYALIUH.
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Ixa/jia oueHMBaHUS TEKYLIEr0 KOHTPOJIS.

HaumeHnoBanue KOHTpOJIA
pEe3yIbTaTOB OOYUCHHSI

[IIkxana orieHNBaHUs

Omnucanue

Pacuetno-rpaduueckas pabora

OtnnuHo - Pabota crana B
CPOK, pacueTHas u
rpaduueckas yacTu
BBITIOJTHEHBI BEPHO, JTNOO
MMEIOTCSI HEI0UYEThI, HE
BJIMSIIOIINE Ha KOHEYHBII
pe3ynbTar.

Xopomio - pacyeTHas 4acTh
BBITIOJTHEHA BEPHO, B
rpauIecKoi 4acTH eCTh
3aMeuaHus

Y 10BJIETBOPUTEIIHHO - B
pacUeTHOM YacTH €CTh
3aMeuyaHusi, METOJ
BBITIOJIHEHHS TpaduiuecKoit
YacTH BbIOpaH BEPHBII
HeynosnerBopurensHo - B
pacueTHOU u rpadudecKon
4acTsX €CTh IpyObIe
3aMeyaHusl.

3amanue Ha PI'P BeigaeTcs Ha
MIEPBOM 3aHATUU
COOTBETCTBYIOIIETO pa3zeia
IUCIUIUIHHEL U CIaeTcs 10
OKOHYAHUH U3Yy4CHUS
COOTBETCTBYIOIIIETO pa3zeia
qucuuniauHel. PI'P 1oimkHEBL
OBITH BEIITOJIHEHBI U
0()OPMIICHBI B COOTBETCTBHHU C
TpeOOBAHUSIMHU METOANIECCKUX
yKa3zaHui kadeapsl.

KontponbHas padora

OtnuaHo - PaGoTa BEICOKOTO
KayecTBa, YPOBEHb
BBITIOJTHEHHSI OTBEYAET BCEM
TpeOOBAHUAM, TEOPETUIECKOE
coJiepKaHKue Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MPoOeIoB,
HE00XO0IMMbIE PAKTUIECKUE
HaBBIKU pabOThI C OCBOCHHBIM
MaTepHuagoM c(OPMHUPOBAHBI,
BCE IPEyCMOTPEHHBIE
porpaMMoil 00ydeHus
y4eOHbI€ 3aJJaHUS BBITIOJIHEHBI,
1100 HEKOTOPHIE U3
BBITMIOJTHEHHBIX 3a/1aHui
COJIepKaT He3HAUUTEIbHBIC
OIIMOKH

Xopouio - YpoBeHb
BBITMIOJTHEHHSI paOOThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHMi, TEOPETUIECKOE
coJiepKaHKue Kypca OCBOCHO
YaCTUYIHO, HO MPOOEITBI HE
HOCSIT CYIIECTBEHHOTO
xXapaxkTepa, He00X0IUMbIE
MPAKTHYECKHE HABBIKU PaOOTHI
C OCBOEHHBIM MaTEpUajIOM B
OCHOBHOM C()OPMHUPOBAHBI,

3amura TeMbI BKIIIOYAET
pellIeHME 3a/1a4 B ayIUTOPUU B
TE€YEHUE OJIHOU Iapsbl U
MPOXOJIUT MOCTIE U3YUECHUS
COOTBETCTBYIOIIETO

paszznena. bunersl cOCTOAT U3
BOIIPOCOB, MO3BOJISIOIIUX
OIICHUTH CHOPMHUPOBAHHOCTH
koMmrieTeHIi. Ha oTBETHI
orBoauTcA 1,5 ygaca.
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HEKOTOpPBIE BUJIBI 3a1aHUI
BBITMIOJHEHBI C OLUTMOKaMHU.

Y 10BIETBOPUTEIILHO -
TeopeTtnueckoe comepxaHue
Kypca OCBOEHO YaCTU4HO,
HE0O0XO0JUMbIE TPAKTHUECKHE
HaBBIKU PaOOTHI HE
c(hopMupOBaHbI, OOJTBITUHCTBO
IIPEyCMOTPEHHBIX
MPOTpaMMOM 3aIaHUH HE
BBITIOJIHEHO; TIPU
OIOJTHUATEILHOMN
CaMOCTOSITENILHOM paboTe Hal
MaTepUajoM Kypca BO3MOXKHO
MOBBIIICEHUE KaueCTBa
BBITMIOJTHEHHSI Y4eOHBIX
3aJlaHUMN.
HeynoBneTBoputenbHO -
Teopernueckoe coaepkaHue
Kypca He OCBOEHO,
HE00XO0IMMbIE PAKTUUECKUE
HaBBIKH PaOOTHI HE
c(OpMHPOBAHBI,
peyCMOTPEHHbIE
IIPOrpaMMoOM 3aaHus He
BBITNOJIHEHbI

TecTtupoBaHue 1o NPONAECHHON

Tect conepxut 20 3a7aHui,
MPaBWIbHBIN OTBET Ha 1
3a/laHue COOTBETCTBYET 1
6auty. Bpems TectupoBanus -
30 munyT. CTyIEHTY
MIPEIOCTABIISETCS ABE MOMBITKH
JUISL IPOXOJKICHHUS TECTa.

TectupoBanue
OCYIIECTBIISACTCS, TUO0 TIPU
MIOMOLIY KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBAHMUSI, TUOO
C UCIOJIb30BAaHUEM BBIJaHHBIX
TeCT-3aJIaHui Ha OyMaKHOM
Hocutelne. Bpems

TeMe
MakcumanbHas OlleHKa 3a TeCT | TecTupoBaHus 30 MuH. 3aTeM
- 20 6amnoB. Tect cunraercs OCYIIECTBIISIETCS IIPOBEPKA
YCHEIIHO MPOHIEHHBIM, €CIIH TecTa Mperno/iaBaTeieM u
cTyneHT jnan He meree 60% BBICTABJISIETCS OLICHKA
MPaBUJIBLHBIX OTBETOB (HAOpana | COTJIaCHO METOJIUKH
He MeHee 12 6ajuioB). BBICTABJICHUS OIICHKH.

7.3.  Ouenounvle cpeocmea

7.3.1 Texkyumuii KOHTPOJIb

Komnnexkm 3a0anuii ona evitnonnenus pacuemuo-cpaguyeckux paoom (PI'P)

PI'P Nel, uacmp 1

-1

1 0 2
3apanuie Nel. JIaHbl MaTpUIIbI 4 0 -3 u 1
BrimoaHuThs neiicTBus: A* +8B" .
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(24+3B)’ 44> —6AB =1

3aganue No2. [TpomomKUTh TaHHOE MATPUIHOE PABEHCTBO
U IPOBEPUTH €r0 Ul MaTpull A U B U3 NepBoro 3aJaHusl.
3amanue No3. BeauciauTh onpeneauTenb IByMsl ClIOco0aMu: pa3ioKeHUEM I10 TIEPBOM CTPOKE U
Pa3NOKEHUEM 110 TIEPBOMY CTOJIOITY.

I 0 -1 2
0 2 1 -1
1 1 -1 1
1 1 -2 1
3amanne Ne4. JIns qaHHOM MaTpUIlbl HAWTH oOpaTHYIO MaTpuIly. CienaTh MPOBEPKY.
I 0 2
I 1 0

-1 2 3

3aganue NoS. Pemiuth MaTpuyHOE ypaBHEHHE AXB=C (maiitTu X). CenaTh IPOBEPKY.

P I N I

3aganue No6. HaliTu paHr MaTpHuIibl.

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

PI'P Nel, 3a0anus no pewieHuro cucmem JUHEHHBIX A12e0paudecKux ypasHenuil
3ananue Nel. Pemnts cucremy metonom Kpamepa. Crenats npoBepky.

X +4x,—x; =-2

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

3x,+6x,—2x; =1

3amanue No2. Pemmth cuctemy u3 Nel MeTooM 00paTHOI MaTPHIIBL.
3aganue Ne3. Pemuts cucremy u3 Nel metonom ["aycca.
3amanne No4. Pemnth HEOTHOPOHYIO cUcTeMy MeToioM ['aycca. Halitu oOmiee pemienue u
YacTHOE pELICHHUE.
X +x,+2x,+3x, =5
3x, +2x, —4x; - 2x, =1
5x,+4x, + 4x,=11
3amanne NoS. Pemmth ogHOpOHYIO cucTeMy MeTosioM ['aycca. Halitu obmiee pemenne u @CP.
2x, +6x, —9x,—-9x, =0
4x, —5x;+x,=0
3x,+3x, —Tx; —4x,=0
X, —3x, +2x;+5x, =0
PI'P Nel, uacmp 2

3ananue Nel. Ilokazatb, 4TO BEKTOPHI . s p 00pa3yioT 0a3uc B MPOCTPAHCTBE U PA3IOKHUTh

— 7 _
3ananue No2. Jlansl BekTopsl 7 u ™ . BBIACHUTH — KOJUTMHEAPHBI JIH BEKTOPBI 4 1 b

m=(28,—8,8), 7 =(-21,6,-6), @=2m+7,b =27 —m.
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VAN
71| = 632, |71| = 2, (i1, 7) = 135", @ = 671 —7m.
ZB A(;-1;2),B(3;3;2),C(7;1;2).

. Hatiti , €CIIH

. a|
3aganue Ne3. Haiitu | , €CIIN

3aganue Ne4. Jlan A4BC

Bamanne No5. Tpu kakux "x' BekTopsl ¢ 1 b NEePIEeHIUKYISIPHbI?
a=(x;1;-4),b =(x-3;12; x).

3amanue Ne6. Haiitu rutomaap mapasuienorpaMma, IOCTPOCHHOTO Ha BeKTOpax ¢ wu b

m| =12, [7|=3, (m, 1) :%.

a=2m-5n,b=m+n,

3amanue No7. Haiitu mmomanps tpeyronpauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3aganue Ne8. Jlanwl BeKTOphl ~° ~ ° . BBISICHUTH — KOMIUIAaHAPHBI JIK BEKTOPHI. ECIM BEKTOPHI HE
. a,b,c
KOMIUTaHAPHBI, TO HAUTH 00bEeM MapalijieNenumneaa, MOCTPOCHHOTO Ha BEKTOpax u

OIIPEIETNTh — KaKyl0 TPOHKY OHH 00pa3yIoT.
a(l;-1;5),bh(2;4;-2),c(3;0;1)
3ananue Ne9. Jlns nuHeiiHOTO OnepaTopa A 3aaHbl 00pa3bl 0a3UCHBIX JIEMEHTOB
Ae,, Ae,, Ae e,e,, e .
7777227073 Banmcare MaTpully onepatopa A B 6asuce !’ 2’ 3 u HaiiTh 0oOpa3

anmemeHTa X .

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

x=2e —4e,+e,
3aganue Nel(. Haiiti coOCTBEHHBIE 3HAaYEHUS U COOCTBEHHBIE BEKTOPHI INHEWHOTO O1leparopa,

-4 1
(]

3aJJaHHOTO B HEKOTOPOM 0a3uce MaTpuLei
PrP o 1, uacmo 3

[ 7l [
Bamanme Nel. IIpsmast | mpoxomut uepes Touky A mapamnensro Bextopy 9 . Ipsmas 2
IPOXOUT uepes Touky B meprenaukyaspro Bextopy 7 . HaifTi TouKy mepecedeH s mpsaMbIx 1

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

yTOJI MEeXAY HUMH, €CITH
[ [ .
Bamanme Ne2. [lama npsimass . Ilpsimast 2 mpoxomurt uepes toukn 4 u B . Haiitu paccrosiHue ot

[ [ )
TOYKH TIEPECCUCHHSI MPSAMBIX | U 2 JIO IpsIMOit .

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

3amanue Ne3. HaiiTu pacCTOsIHHE OT TOUKH M, 10 mockoctd @ | mpoxopsmeii uepes Touxy A
MIEPIEHIUKYIISIPHO BEKTOPY n , €CIIU M, 0; 1;7), A (2;-1; 4), 5(6; 22; -3).
Bajanue Ned4. Haiitu yroi Mexay miocKOCTbi0 & M MIIOCKOCTHIO B , IPOXOALICH Yepe3 TOUKU
A B [ C ey @5X+y+42-28=0, 4(5;2;5), B(3;7;0), C(—4;-3;-1).
3amanue NoS. 3amucaTh KAHOHHYECKHE YPABHEHHSI IPSIMOM, 3aIaHHON OOIIIMMH YPaBHEHHUSIMH.
x+2y-9z-10=0;
3x+4y+8z-24=0.

amanue Ne6. HaiiT TOUKy mepecedeHus mpsiMoi ¢ | TIIOCKOCTH U yTOJI MKy HUMHU.
3 Ne6. H y ! & ny y

l:x+2:X:Z_1; o:x+2y—-3z—-12=0.
3 4 -2
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3aganue No7. Ilpsimas L NpoxoauT uepe3 Touku A u B. Ilpsmas L MPOXOJIUT uepe3 Touky M

. [ [
NepIeHIUKYISApHO Tiockoctd & . HailiTk yrosm Mexay nmpssMbIME ' U 2 W BBISICHUTH — JIEXKAT JIH
OHM B OJIHOM TUIOCKOCTH WUJIU CKPELIUBAIOTCS.

A9;-3;1),B(4;4;,-5, M (-1;11;—-11), a:2x+3y—z—-1=0.

(x+3° V' _

Baganne Ne8. Jlnst nammoii kpusoit 49 25 yKa3aTh (POKYChI, SKCIIECHTPUCHUTET,
IUPeKTpHCHL. [1oCTpOUTh KpHBYIO, M300pa3uTh (POKYCHI, TUPEKTPHCHL.

2 2
3anamue No9. TIpusectu ypasrenue kpupoii 0% —20¥  —18x+200y-616=0

KaHOHHWYCCKOMY BUY U IMOCTPOUTH KPUBYIO.

K

Ilpumepur 6apuanmos KOHmMpoOIbHLIX padom
Bapuanr.

y F(A4)
1. HaiiTu 3Ha4eHHsI MaTpUYHOTO MHOT'OUJIEHA

-1 0
f(x)z—x3+2x2—x+3,A=[3 2)

3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17
1 2 1
3 -5 3

7 -1

2. Haiitu panr MaTpuIbl IpUBEACHNUEM K CTYIIEHYaTOMY BUY

3. BBIUUCITUTH ONpeAeTUTENb IPUBEICHHEM K CTYIICHUaTOMY BUIY
4. Haiitu matpuity, oOpaTHyto AaHHoH (a). Pemuts matpuuHoe ypaBHeHue (0)
1 2 1

3 -5 03 1 -2 2 3 5
2 7 -l (—3 4 ]MX z( 3 -1 0 j
(a) (0)

5. Pemuth cucreMy ypaBHeHHH. YKa3aTh 00II€e U OJHO YACTHOE penieHue (a).
Pemuth cucreMy ¢ moMoIipio oOpaTHoO MaTpuilsl U o opmynam 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 .
L. Pacninicats pasnosenue BekTopa ¥ 10 BeKTOpaM pu,q,r
x={5,—12,1} p={1,—3,0} qz{l,—l,l} r={0,—1,2}
2. Konnuneapusi mu extopsl P u 97
a:{zaoal} b:{_27371} p:20+2b q:3a—2b

2

A A, A A
3. Jlana nupamua ¢ BEpIIMHAMHU B TOUKax ~ 1273774,
Al (_27 47 8) AZ (4’_17 2) A3 (_87 7710) A4(_3J 49 _2)

Hantu:
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a) yrojl MeX1ay pedpamu 44, , 44,

0) 00beM TUpPaMUIBI

. A A4,
B) JUVIMHY BBICOTHI OMYIIEHHOW Ha TpaHb

. A A, A,
') HalTU IJIMHY MEJUaHbl, IPOBEIECHHYIO U3 BEPILUHBI ! K pedpy 2

w w

4. BeluMCIUTh IUIOIIAIb TAPAJUIEIOrPaMMa, IOCTPOCHHOT0 Ha BeKTopax ¢ u b a _ YIOJI MEXAY
M [AY

sextopamu ¥ u 4

v A T
a=2p+q b=p-3¢  |p|=2 ld=2 Y
Bapuant

M1M2M3):

1. Haii M, (
. Haiitu paccTosHue oT TOuKH 110 TIOCKOCTH
M, (-9;10;2) M, (0;7;-4) M,(4;8-1) M,(-2;13)

2 5

xX+y+z-2=0

.. | x—y-3z+6=0
2. BeinucaTh KAHOHUYECKOE YPABHEHHUE MPSIMOIA: { Y

x=2 y-3 z+I

3. HaiiTyt TOUKY epecedeHns mpsIMOii i ITOCKOCTH: 1 1 4 yx+ty+2z-9=0
4. Haiiru touxy 11 P i (O;_1;3)
. y '1 CUMMETPHYHYIO Touke £’ OTHOCHTENBHO IpAMOlA ! : u
x-1 'y =z
1 -1 1

. M
5. Hamucatp ypaBHEHHE TUIOCKOCTH & TpoXoAsIiei yepe3 TOUKy ~ © U MEepPIeHIUKYIISIPHO

npstoii (MiMz), M (3:2:0) M, (41:5) M, (2:-1:4)

6. Haitti kocunyc yria Mexuy miockoctamu &1 %2

@, :3x—y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuit mecma

1.1. Haittu panr MaTpuiibl IPUBEICHUEM K CTYIIEHYATOMY BHUIY =3B 5 U

(1 —2j (—2 3 5)
1.2. Pemuth MaTpu4HOE ypaBHEHHE -3 4 3 -10

X +2x,+x,=5
3%, —5x, +3x, =7

1.3. Pemuts cuctemy mo ¢popmyrnam Kpamepa 2% + 7%, —x; =13

2.1. Hanneats pasnoxenne Bektopa ¥ 1o sekropam 74" x={5-12.1j ,P= {1.-3.0} ,
g={L-11} r={0,-12}

w 0w

2.2. BeriuncnnTs miomaap napauiesiorpaMmma, oCTPOSHHOTO Ha BEKTopax ¢ u b a_ YTOJI MEXITY
M [AY

sektopamn P n 4

nw [AVAVA] 0w Y

v A T
a=2p+q b=p-3¢  |p|=2 ld=2 “
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2.3. JlaHa nupaMua ¢ BEpIIMHAMU B TOUKAX
A4 (_55 17 0)

A pedpy 44,
x-2 y-3 _z+ 1

Haiitn 1iiuHy MenuaHsl, IPOBEICHHYIO U3 BEPILIUHbI

3.1. HaiiTu TOUKy mepeceyeHus IpsAMOi U MIocKocTH: | 1 —4 gy ¥Ty+22-9=0

3.2. Haiitu Touky A CUMMETPHYHYIO Touke © oTHOCHTeNBHO mpAMOi I P(O;_I;3) u

. M
3.3. Hamucate ypaBHEHUE TUIOCKOCTH & MpoXOoJsIel yepes3 TOUKy ~ © W MEepIeHIUKYIISIPHO

npAMOi (M), My (3 2;0), My (4;1;5), My (2-1:4)

2 2
4.1. Jlana kpuBas BTOporo mopsiaka ~ 4V
KpPUBOH U MTOCTPOUTH .€€

! ! !
€ ,6,,6

A4 A4, 4,(6,1,3) A,(6,-2,-3) 4(2,2,0)

~12x+16y+16 =0 TTonyunrs kaHOHMYECKOE YPABHEHIE

4w 2. COC”gaBI/ITB MaTpully 11 nepexona oT 6a31/1ca €% g Gasucy , eclu

2e1 +e,+e; e =¢—e +e3, 63 —el +2€2 +e3
7.3.2 IIpoMeKyTOYHAS ATTECTALHSA
Bonpocul k 3auemy (1 cemecmp ounoii ghopmot 00yuenus)
Martpuiibl, TUIIBI MATPHIL. OIIK-1
Ornepanuu ¢ MaTpuilaMu, UX CBOMCTBA. OIIK-1
YMHOKEHUE MPSIMOYTOJIbHBIX MaTPHIL. OIIK-1
MatpuyHas ¢opMa 3aIUCH CHCTEMBI TUHEHHBIX anreOpaniecKux YpaBHEHHH. OIIK-1
Onpenenurenu U X CBOMCTBA. OIIK-1
[Tonsitre onpenenutesns. MUHOPHI B anreOpandecKue JOMOJTHEHUS. OIIK-1
CucreMbl TUHEHHBIX anreOpanyecKux YpaBHEHHH, OCHOBHBIE TIOHATHUS U OIIK-1
olpesesIeHus!.
[IpaBuio Kpamepa penieHusi CUCTEM JIMHEWHBIX YPaBHEHHUH. OIIK-1
OO6parnas maTpuiia 1 €€ BEIYUCIICHHUE. Y CIIOBHE CYIIECTBOBaHUS 00paTHOM OIIK-1
MAaTpULBL.
Pemenne cucteM muHEHHBIX anreOpandecKux ypaBHEHHI METOIOM 00paTHOM OIIK-1
MAaTpULBL.
Meron ['aycca penieHust CUCTEM JIMHEWHBIX YPaBHEHUM. OIIK-1
PemreHne npon3BOIBHBIX CHUCTEM JIMHEHHBIX ypaBHEHUH MeTooM ["aycca. OIIK-1
Panr matpunel. Teopema Kponekepa — Kanenu. OIIK-1
OnHOpOAHBIE CUCTEMBI JIMHEWHBIX YpaBHEHH. KpuTepuii cyecTBoBaHUS OIIK-1
HETPUBUAJILHBIX PEIICHUM.
[ToHsiTHE BEKTOpa M JIMHEHHbBIC ONepalliy HaJ BEKTOpamu, cBorcTBa onepanui. | OTIK-1
Jlunelinass KOMOMHAIIHMSI BEKTOPOB. OIIK-1
JIuHeiitHas HE3aBUCUMOCTh U JIMHEMHAsA 3aBUCUMOCTb T€OMETPUUYECKUX OIIK-1
BeKTOpOB. Kpurtepuii TMHEHHON 3aBUCUMOCTH.
[Tonstue 6a3zuca. KoopanHaTel BEKTOpA. OIIK-1
OptoHopmupoBaHHbIi 0a3uc. Pa3nokeHrne BEKTOpa 1Mo BeKTopam Oaszuca. OIIK-1
YnopsiioueHHas TpOKKa BEKTOPOB. OIIK-1
CxkansgpHoe, BEKTOPHOE U CMEILIAHHOE MPOU3BEICHUE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM Oa3uce.
VY c¢i10BHSI OpTOrOHAJIBHOCTH, KOJUTMHEAPHOCTH M KOMIJIAHAPHOCTH BEKTOPOB. OIIK-1
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JIuHeliHbIe NPOCTPAHCTBA.

OIIK-1

Martpuua nepexoja ot 6a3uca K 6a3ucy. OIIK-1
CoOcTBeHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHHUSI MATPHIIBL. OIIK-1
Cucrembl KOOpAUHAT. JleKapTOBBI MPSMOYTOIbHBIE KOOPANHATHI Ha M1ockocTH 1 | OIIK-1

B [IPOCTPAHCTBE.

[TonsspHas cucrema KOOpAHHAT. OIIK-1
PaznuyHble TUIIBI ypaBHEHUH TJIOCKOCTH U MPSIMOI. OIIK-1
Boruncnenue paccTosiHUNA MeXay AByMsl TOUKaMHU, TOUKOH U npsimoid, Toukor u | OIIK-1

IJI0CKOCTBIO.

BrplurciieHue pacCTOSHHS MEXKY CKPEIIUBAIOIIMMUCS IIPSIMBIMHU. OIIK-1
Brruucnenue yrioB Mexay AByMs IPSIMBIMH, MPSMOM U TJIOCKOCTBIO, IBYMSI OIIK-1

IJIOCKOCTSIMHU.

Kpussie BTOporo nopsiika UxX reOMETpUYECKUE CBOMCTBA U YPaBHEHHUS. OIIK-1

[IpuBeeHre KpUBOM BTOPOIrO MOPsIKa K KAHOHUYECKOMY BHUJLY.

Kanonuueckue ypaBHEHHsI SJUIUIICA, TUTIEPOOIIBI, Mapabobl. OIIK-1
YpaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIAKA. OIIK-1
Kanonnueckue ypaBHEeHHS c(epbl, ITUICONIA, KOHYCOB, TUIIEPOOIIONIOB, OIIK-1

11apaboJIOUI0B.
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