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1. Heaun, 3a7a4m ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4YeHHs M0 JUCHUILIHHE

K 0CHOBHBIM yensim OCBOCHUS NUCUMILINHBI «JInHeiHas anreOpay cienyeT OTHECTH:
BOCIIUTaHHE y CTYJCHTOB O0IEH MaTeMaTHYeCKON KyIbTYpHI;
npUoOpeTeHUe CTYICHTaMH IUPOKOT0 Kpyra MaTeMaTH4eCKUX 3HAHUN, YMEHUN U HaBBIKOB;
pa3BUTHE CIOCOOHOCTH CTYJEHTOB K MHIYKTUBHOMY M JI€IyKTUBHOMY MBILIUICHUIO HAPSIAY C
pa3BUTHEM MaTEMAaTHYECKON UHTYHULIUH;
YMEHHUE CTyIeHTaMU Pa3BUBAaTh HABBIKK CAMOCTOSATEIILHOTO N3yUeHHs y4eOHON 1 Hay4yHOH
JIUTEPATYpPBI, CONEPKALICH MATEMAaTUYECKHE CBEJICHUS U PE3YJIbTATHI,
MOJIFOTOBKY CTYZIEHTOB K J€ATEIbHOCTH B COOTBETCTBUH C KBATM(PUKALIMOHHOM
XapaKTepUCTUKOMN OakajaBpa 110 HaIlPaBJICHHIO, B TOM 4ucie (GOPMUPOBAHUE YMEHUI
HCIOJIb30BAaTh OCBOCHHBIE MATEMaTHUECKUE METO/IbI B TPO(PECCHOHATILHOMN IATEIIEHOCTH.
MOJITOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSIX LIU(PPOBOI
TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHYECKUX PUCKOB COBPEMEHHON IU(PPOBOH
9KOHOMUKH.

K ocHOBHBIM 3a0auam ocBoeHUs IUCHUILTUHBI «JIuHeiiHas anreOpa» cremgyer
OTHECTH:
OCBOGHHE CTYJEHTAMU OCHOBHBIX TMOHSTHH, METOJ0B, (OPMHUPYIOIIUX  OOIIYIO
MaTEMaTHYECKYIO MOArO0TOBKY, HEOOXOAUMYIO JIJIsl YCTICITHOTO PEIICHUS MPUKIIAIHbIX 3a/1a4;
dbopMupoBaHHe Yy CTyAeHTa TpedyemMoro Habopa KOMIETEHIIM, COOTBETCTBYIOIIMX €ro
HAMpPaBIICHUIO TOJATOTOBKM M 00ECMEUYMBAIONIMX €Tr0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE
Tpyna.

OOyuenne mno nucnummHe «JluHelHas anreOpa» HampaBileHO Ha (opMupoBaHHE

y 00y4aronmxcs CieIyrIuX KOMIETeHINN]:

Koa v HaumeHoBanue KOMIETEHI NI

NHaukaTopbl J0CTHKEHHST KOMIeTEeHINH

OIIK-1. Cnoco0eH npUMEHATh
€CTECTBCHHOHAYYHBIC U
00IIenH)KEHEPHbIE 3HAHUS, METOIbI
MaTeMaTHYECKOro aHaJIn3a U
MOJICIIMPOBAHUS, TEOPETUUECKOTO U
HKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS B
po¢eCCUOHATBHON IEATETLHOCTH

HOIIK-1.1. 3HaeT 0OCHOBBI BHICIIICH MAaTEMATHKH,
METO/Ibl U MOJIEJIH, IPUMEHSIEMbIE B Pa3INYHBIX
00J1aCTSAX; OCHOBBI MATEMaTUYECKOTO
MOJEJIIMPOBAHUS, IPUHIUIIBI TOCTPOEHUS
MaTeMaTUYECKUX MOJIENEH, allrOPUTMBI PEIICHUS
3a/1a4 ONTHUMU3ALINY;

NOIIK-1.2. YMmeeT npuMeHSITh METO/IbI
JTUCKPETHOM MaTEMaTUKH, CHCTEMHOI'O aHaJn3a,
MaTeMaTU4eCKOr0 MOJICITUPOBAHUS IS
HCCIeIOBaHMs U pa3paboTKu MpodheCCUOHATBHBIX
3a/1a4 ¥ POLIECCOB; MPUMEHATh MaTeMaTHYECKOE
obecrniedyeHre Ipyu MOICTUPOBAHUY MPUKIATHBIX U
MH(OPMALIMOHHBIX NPOLIECCOB.

NOIIK-1.3. Bnageer MeTojaMu TEOPETUUECKOTO
Y DKCTIIEPUMEHTAJILHOTO UCCIIE0BAHUS OOBEKTOB
npodeccroHaNbHOM 1eATENbHOCTH, COCTaBIICHUS
MaTeMaTUYeCKUX MOJIEJICH U peeHus 3a1a4
JIMHEWHOTO U HEJTMHEHHOT0 IPOrPaAMMHUPOBAHMUS, &
TakKe 3a7a9 ONTUMHU3AIMH pabOThI ¢ METOIaMH
JUCKPETHOM MaTEMAaTUKH, UCTIOIb3YEMBIMU TIPU
MIPOEKTUPOBAHUHU U Pa3pabOTKe
MH()OPMAIIMOHHBIX CHCTEM.




2. MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMbI

HucuummuHa «JIuHeliHas anreOpa» OTHOCHTCS K 00s3aTeNbHOW YacTh 0Opa30BaTEIbHOM
nporpammel 010ka b1 «/{ucuumimabl (MOLYIH)».
Hucuunnuna «JIuneiinas anredpa» odecrieunBaeT U3yuyeHue AUCHIUTIINH:
B obsazamenvnoti yvacmu:
— MaTeMaTHYeCKHH aHaIu3;
— crenuanbHble TJaBbl MATEMATHKHY;
— TEOpHs BEpOSITHOCTEM;
— MaremMaTHy4ecKasi CTaTUCTHKA ;
— MaTreMaTHyecKas JIOTUKa U TEOpHs allTOPUTMOB B IPAKTHKE MPOrPaMMHUPOBAHUS;
— JIUCKPETHBIC CTPYKTYPHI U KOMIIBIOTHUHT.

B uacmu, ghopmupyemoii yuacmuukamu o6pazo8amenbHulX OMHOUWEHUIL:
— HedYeTKas JIOTUKa U HeHPO-HeUeTKHE CUCTEMBI;
— YHCIIEHHBIE METO/IBI;
— METOJbI ONITUMU3AINY;
— OaiiecoBcKHE METO/IbI MAIIMHHOTO O0YYEeHHUS;

B uacmu snexmuenbix al/lCl/ﬂ/H’lﬂl/lH.'

— MamuHHOe 00y4eHue B (puHaHCcax;
— MalMHHOE 00y4eHUe B IPOMBILIUIEHHOCTH.

3. CTpyKTypa M cojeps;kaHHe IUCHUILTHHBI

OO61as TpyA0eMKOCTh IUCHUIUIMHBI COCTaBIIsieT 3 3aueTHble equHuIlb! (108 yaco).

3.1. Bwuabl yueOHO# padoThl M TPYA0EMKOCTH
(mo popmam 0OyueHus)

3.1.1. Ounas ¢popma oOyueHus

Ne Bua yueBHoii paGoThi KoauuecrBo | CemecTpsl
n/n 4acoB 1
1 | AyautopHble 3aHATHSA 48 48
B ToM uucne:
1.1 | JIexknun 16 16
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHS 32 32
1.3 | JIabopaTopHble 3aHATHS 0 0
2 | CamocrosiTesqibHasi padoTa 60 60
B ToM uucne:
21 |PI'P 26 26
2.2 | llogrotoBka K ceMuHapy 24 24
2.3 | llogroroBka K 2K3aMeHyY 10 10
3 | IlpomexyTouHas aTTecTALUS
3adet/nud.3auer/7K3aMeH - DK3aMeH
Hroro 108 108




3.2. TemaTnyecKuM IJIaH H3YyYCHUST NUCHUIIIINHDbI

(mo hpopmam oOydeHMS)

3.2.1. Ounas ¢popma oOyueHUs

Ne
n/n

Pa3nennl/TeMbl
JUCIHUILINHDI

TpynoeMKoCTb, 4ac

Bcero

AynuTopHasi padoTa

Jlexuuun

Cemunapckue/
NPaKTUYCCKHE
3aHATHS
JlaboparopHsbie
3aHATHUS

[IpakTnueckas

IIOATOTOBKA

CamocrosiTeJbHAas
padora

Paznea 1. Di1eMeHTHI JTUHEIHOM
ajredpbl

RN
N
o

N
o

11

Tema 1. Matpuubl, JeHCTBUS HAJl
MaTpUIlaMU

N
o

N

1.2

Tema 2. Onpegenurenu, uX CBOMCTBA U
BbIUKCIIeHHE. MaTpuyHas 3auch
CHUCTEMBbI JINHEHHBIX YpaBHEHUN

1.3

Tema 3. OOparHas MaTpuLa U ee
BBIYHCIICHHE. MaTpu4Has 3aruch
CUCTEMBI JINHEWHBIX YPaBHEHUM

1.4

Tema 4. CucteMBbl THHENHBIX
anredpanveckux ypaBHEHUH, OCHOBHbBIE
MOHATHUA U onpeneneHus. Pemenue
CHUCTEM JIMHENHBIX YPABHEHUI METOJIOM
Kpamepa, meTo1oM 00paTHON MaTpHIIBI

1.5

Tema 5. PenteHue cucrteM JIHMHEHHBIX
ypaBHeHui MeronoMm ['aycca. Panr
Marpulel. Teopema Kponekepa-
Kanennn

1.6

Tema 6. Meton I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHEMHBIX
ypaBHeHUN. OAHOPOIHBIE CUCTEMBbI
JIMHEWHBIX YPaBHEHUN

Pasnea 2. BekTopsl.

34

10 0

20

2.1

Tewma 1. JInnelinble onepanuu Hajg
BEKTOpaMH, UX CBOMCTBA. JInHEHBIE
KOMOMHAaIMK BeKTOpoB. JInHelHo
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE
CHUCTEMBI BEKTOPOB.

2.2

Tema 2. [onsitue 6azuca. Koopauuarst
BekTopa. KommmHeapHOCTS,
OpPTOTOHAJIILHOCTH U KOMIUIAHAPHOCTh
BEKTOPOB.

2.3

Tema 3. CkansipHO€ TPOU3BEICHUE
BEKTOPOB U €ro CBOMCTBA. BekTopHOE
IIPOU3BE/ICHUE IBYX BEKTOPOB, €TI0
CBOMCTBA.

2.4

Tema 4. CmenianHO€ NPOU3BEICHHE
TpeX BEKTOPOB M €r0 CBOMCTBA.
Brruucnenne o6nema
napajuleJienunena. Y ciiopue
KOJUIMHEAPHOCTH, OPTOTOHAJIbHOCTH U




KOMILTAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIH Oa3uc.
Beruncienue ckanspHoOro, BEKTOPHOTO
Y CMEIIAaHHOTO IIPOU3BEICHUI
BEKTOPOB, 33JAHHBIX KOOPJIMHATAMHU B
OPTOHOPMHPOBAHHOM Oa3Huce.

2.5

Tema 5. JIuneiiHbie MpOCTPAHCTBA.
Pa3mepHoCTh M 06a31UC IMHEHHOTO
MIPOCTPAHCTBA.

Marpuia nepexoza ot 6a3uca k 6a3ucy
npeoOpa3oBaHre KOOPAMHAT BEKTOpa
npu u3MeHeHnn 6asuca. CoOCTBEHHBIC
BEKTOPHI U COOCTBCHHbBIC 3HAYCHHUS
JIMHEMHOTO OIeparopa.

Paznen 3. KoMmiekcHbBIE YHCJIa U
MHOT'0YJICHDI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucesn. DopMbl 3aMUCH KOMIUIEKCHBIX
quCel.

3.2

Tema 2. Onepanuu HaJ KOMIUIEKCHBIMU
yuciaaMy. Pa3noxxeHne MHOTo4IeHa Ha
MHOKUTEJIM OCHOBHAsI TEOpeMa
anreopsl

Pa3zpen 4. Apaaurnueckas
reoMeTpHs

22

12

4.1

Tema 1. Cucrembl KOOpAMHAT.
PasnuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

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

4.3

Tewma 3. BzaumHoe pacnosnoxenue
MIPSIMBIX Ha MJIOCKOCTH U B
IIpOCTpaHcTBE. Bpruncienue
paccTosHUN MEX]y IBYMS TOUKaMH,
TOYKOM M npsiMo. B3anmHoe
PacCIIOJIOKEHUE TIIIOCKOCTEM.
Beluncrnenne paccTosSHUN MEXKIY
TOYKOH M INIOCKOCTBIO

4.4

Tema 4. Kpusble BTOporo nopsiika ux
reOMeTpUUYECKHEe CBOMCTBA. Y PaBHEHUS
aJTUIICa, TUNEpOoIkl, mapadonsl O01iee
YpaBHEHHE KPUBOI BTOPOTO TTOPSIIKA.
[TpuBeeHrEe KPUBBIX BTOPOTO MOPSIKA
K KaHOHHYeckoMy Buay. [loBepxHOoCcTH
BTOPOT'O MOPSIKa

Hrtoro

108

16

32

60

3.3. CopepxaHue TMCHUTITUHBI

Pa3neu 1. DiieMeHTBI JIMHEHHO aJredpbl

Tema 1. Matpuupl, JeHCTBUS HAJl MATPHUIIAMH.

Tewma 2. Onpenenurenu, UX CBONCTBA U BIUMCIEHUE. MaTpU4Hasl 3a1IUCh CUCTEMBI JINHEWUHBIX
YpaBHEHUM.
Tema 3. OOpaTHas MaTpulla U €€ BbIUMCIEHHE. MaTpuyHas 3aluch CHUCTEMBbl JTHMHEHHBIX
YpaBHEHUM.




Tema 4. Cucrembl JHUHEWHBIX aIreOpanyecKMX YypaBHEHHUH, OCHOBHBIC TIOHATHS H
ompeneneHus. PereHne cucteM JTMHEHHBIX ypaBHeHHH MetojoMm Kpamepa, meTomom oOpaTHOM
MaTpULbI.

Tema 5. Pemenne cucrem JIMHEWHBIX ypaBHeHUM MeTo0oM ['aycca. Panr marpunsl. Teopema
Kponekepa-Kanennu.

Tema 6. Meron ['aycca B mpOU3BOJIBHBIX CUCTEMAaX JIMHEHHBIX ypaBHEHUU. OIHOpPOIHBIE
CHUCTEMBI JINHEWHBIX YPaBHEHUII.

Pasznesa 2. BekTopnl

Tema 1. JluneiiHble omepamuu HaJ BEKTOpPAMH, WX CBOWCTBA. JIMHEWHBIE KOMOWHAITUH
BEKTOPOB. JINHEITHO HE3aBUCHUMBIE U JINHEWMHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

Tema 2. Ilonstue 6a3uca. Koopaunatsl Bekropa. KoimmHeapHOCTh, OPTOTOHAIBHOCTH U
KOMIIIAHAPHOCTh BEKTOPOB.

Tema 3. CkansgpHoe IpOU3BEACHHUE BEKTOPOB U €ro CBOMCTBA. BeKTOpHOE Mpou3BeleHUE
JIBYX BEKTOPOB, €r0 CBOWCTBA.

Tema 4. CMerranHoe MPOU3BEJCHUE TPEX BEKTOPOB M €ro CBOicTBa. Brrumcienne odbema
napajuieienunena. Y ciaoBue KOJUIMHEAPHOCTH, OPTOrOHAJIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIH 0a3uc. Beiuucienue ckaasipHOro, BEKTOPHOTO M CMEUIAHHOTO TPOU3BEACHUN
BEKTOPOB, 33JIaHHBIX KOOPAMHATaMU B OPTOHOPMHpPOBAaHHOM Oaszuce. JIMHEWHbIE MPOCTPAHCTBA.
Pa3zmepHoCcTh M 0a3WC JMHEWHOTO TPOCTPAaHCTBA. MaTpuia mepexoga oT 0Oasuca K 0Oasucy
npeoOpa3oBaHUEe KOOpPAMHAT BEKTOpa TNpu u3MeHeHMH Oa3uca. CoOOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIEC 3HAYEHUS JINHEHHOTO ONepaTopa.

Pa3zpgen 3. KoMmiekcHBIe YHC/JIa U MHOTOYJICHBI

Tema 1. MHOXKECTBO KOMIUIEKCHBIX uncesn. DOopMbl 3aITUCH KOMITJIEKCHBIX YHCE.

Tema 2. Onepauuu HaJ KOMIUIEKCHBIMU yMcliaMu. Pa3noskeHrne MHOro4jieHa Ha MHOYKUTENN
OCHOBHas TeopeMa anreOphl.

Paznen 4. Anaautuyeckasi reoMeTpust

Tema 1. Cucremsl koopAMHAT. Pa3uuHbIe TUIIBI YPAaBHEHUN MIJIOCKOCTH.

Tema 2. Paznuunble TUIIBI ypaBHEHUHN IPSIMOM Ha IJIOCKOCTU U B IPOCTPAHCTBE.

Tema 3. B3aumMHOe pacnosiokeHue NpsIMbIX Ha IUIOCKOCTH U B MPOCTpPaHCTBE. Boluucienue
pPacCTOSIHUM MEeXAYy ABYMs TOYKAMM, TOUKOM W NpsMOil. B3aumMHOE pacnosioKeHHe ITOCKOCTEH.
Brluncnenue paccTosHUN MEXy TOYKON U IUIOCKOCTBIO.

Tema 4. Kpuble BTOpOro mnopsjika MX reOMETPUUECKHE CBOMCTBA. YpPaBHEHMs 3JUIMIICA,
runep0oJibl, napadonsl O61Iee ypaBHEHUE KpUBOM BToporo nopsaka. IlpuBenenne KpuBbIX BTOPOTo
NopsiIKa K KaHOHW4ecKoMy Buay. [loBepXHOCTH BTOpOro nopsijka.

3.4. TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1 CeMuHapckue/mpakTUUECKUE 3aHSITUS

IIpakTnueckoe 3anatue 1. Matpuipl, 1eicTBUSA HaJl MaTPULIAMHU.

IIpakTnueckoe 3ansatue 2. OnpenenuTenn, UX CBOMNCTBA U BblYKMCIeHUE. MaTpuyHas 3anuch
CHUCTEMBI JINTHEWHBIX YPABHEHUI.

[IpakTnueckoe 3ansatue 3. OOpaTHas MaTpuLa U €€ BBIUMCIICHHE.

[Tpaktuyeckoe 3anstue 4. CucTeMbl JMHEHHBIX anreOpandeckux YpaBHEHUH, OCHOBHbBIE
NIOHSTHUS U oNpefeNeHus. Pemenne cucreM JNMHEWHBIX ypaBHeHHH MmetogoM Kpamepa, Meromom
00paTHON MaTpUIIBI.

[IpakTrueckoe 3ansTue 5. PelieHne cucteM JIMHEHHBIX ypaBHEHUW metonom ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemnu.

IIpakTnueckoe 3ansatue 6. Meroa ["aycca B IpoU3BOJIBHBIX CUCTEMAX JINHEHHBIX YPABHEHUM.
OIHOPOAHBIE CUCTEMBI TUHEUHBIX YPABHEHHI.

[IpakTnueckoe 3anstue 7. Bektopsl. JIMHEHBIE onepanyy HaJl BEKTOPaMH, UX CBOMCTBA.
JluHeltHOE MPOCTPAHCTBO T€OMETPUUYECKUX BEKTOPOB. [loHATHE NTUHEHHOM KOMOWHAIIUN BEKTOPOB.
JInHelHO HE3aBUCUMBIE U IMHEHHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Ipaktnueckoe 3ansatue 8. IloHsiTue 0Ga3uca MPOCTpaHCTBA TEOMETPUUYECKHUX BEKTOPOB.
Koopnunatrel BekTopa. OpToHOpMHUpOBaHHBIM 0azuc. KoyummHeapHOCTh, OPTOTOHAIBHOCTh H
KOMILJIAHAPHOCTb BEKTOPOB.



[IpakTnueckoe 3ansatue 9. CkansipHOe NPOU3BEICHUE BEKTOPOB M €r0 CBOMCTBA. Y CIIOBUE
OPTOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE MpOM3BEICHHE IBYX BEKTOPOB, €0 CBOWCTBA. Y CIOBHUE
KOJUIMHEApPHOCTH BEKTOPOB.

[Ipaktnueckoe 3anstue 10. CMmelaHHOE NPOU3BEIEHUE TPEX BEKTOPOB U €r0 CBOMCTBA.
Bruucnenne o0Obema mMmapajuieienuiesa M NHPaMHUIbl. Y CIOBHE KOMILJIAHAPHOCTH BEKTOPOB.
BbruncineHue CKaaspHOro, BEKTOPHOIO M CMEIIAHHOTO IPOM3BEACHHUH BEKTOPOB, 3aJaHHBIX
KOOpJIMHAaTaMU B OPTOHOPMHUPOBAHHOM 0Oas3Huce.

[Ipaktuyeckoe 3ansitue 11. Jlunelinsie mpocTtpancTBa. PasmepHOCTh M 0a3uc JHMHEHHOTO
npoctpancTBa. Marpuia nepexona ot 6aszuca k 6aszucy. [IpeoOpazoBaHre KOOpIUHAT BEKTOpA MPU
u3MeHeHun Oasuca. JIuHeliHble oneparopsl, AeUCTBUS ¢ JUHEWHBIMU oneparopamMu. CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHBIE 3HAUEHHSI MATPULIBI.

[IpakTnueckoe 3ansaTue 12. MHOXECTBO KOMIIJIEKCHBIX uncesl. @opMbl 3an1cl KOMIUIEKCHBIX
yucen. JlelicTBUs HaJl KOMIIJIEKCHBIMU YKCIaMU. Pa3noxkeHre MHOrouwIeHa Ha MHOXKHUTEU, OCHOBHAs
Teopema ajureopsl.

[IpakTuueckoe 3austue 13. Cucremsl koopauHaT. Pazinunbie TUIBI YPaBHEHUH TIJTIOCKOCTH.

[IpakTnueckoe 3anstue 14. PasnuuHble TUNBI ypaBHEHHWH NOpPSIMOH Ha IJIOCKOCTH U B
IIPOCTPAHCTBE.

[IpakTnueckoe 3aHsaThe 15. B3auMHOEe pacnonoxeHue NpsSMbIX Ha INIOCKOCTH WU B
IIPOCTPAHCTBE. BBIUMCIIEHNE PACCTOSHUN MEXKIY ABYMS TOYKAaMH, TOUKOW U NpsIMOU. Beruncienue
pacCTOSIHUA MEXAY CKpELIMBAIOIIMMUCS MNpsAMbIMU. B3auMHOe pacnoiokeHue IUIOCKOCTEH.
Brluncnenue paccTossHUN MEXy TOYKON U IJIOCKOCTBIO.

IIpaktnueckoe 3aHatue 16. KpuBble BTOpOro mnopsiaka MX IE€OMETPUYECKHE CBOMCTBA.
VYpaBHeHus aMrca, runep6onsl, napabonsl OOliee ypaBHEHHE KpPUBOW BTOPOro MOpsaKa.
[TpuBeneHne KpUBOM BTOPOro Nopsijika K KaHOHU4YeCKoMy Buy. [loBepXHOCTH BTOPOro nopsiaka.

3.4.2 JlabopaTopHbIe 3aHATHS

Ha6opaT0pHLIe 3aHATUA y‘lC6HBIM IJIaHOM HE MMPCAYCMOTPCHBI.

3.5. TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX PatoT)

KypcoBble npoekThl (KypcoBble paboThl) YUeOHBIM IJIAHOM HE PETYCMOTPEHBI.

4. Y4yeOHO-MeTOAUYECKOE U UH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmatuBHblie JokKyMeHTHI 1 'OCThbI

1. ®I'0C 09.03.01 «MlupopMaTHKa U BEIYUCTUTEIIbHASI TEXHUKAY», YTBEPKAEHHBIM ITPUKA30M
Muno6pnayku Poccun ot 19.09.2017 Ne 929 (pen. ot 27.02.2023);

2. AxaneMuueckuil yueOHBIH IU1aH 1o HanpasieHuto noarorosku: 09.03.01 «MupopmaTuka
U BBIYMCIHUTENbHA TeXHUKa». [Ipoduib: «VICKycTBEHHBI HHTENEKT M MALIMHHOE OOyueHUEe».
®opma 00yueHus — ounas. 2026 r.;

3. O6pazoBarenbpHas mporpamma 1o HanpasieHuto moarotosku: 09.03.01 «Muadopmarnka u
BBIYUCIUTENbHAs TeXHUKay. [Ipoduib: «cKycTBEHHBIN HHTENEKT U MalIMHHOE 00y4yeHue». dopma
oO0yuenus — ounasi. 2026 r.;

4. Vxa3 Ilpesunenta Poccuiickoit @enepamnu ot 01.12.2016 Ne 642 «Ctpareruu Hay4dHO-
TeXHOoJIorn4eckoro passutusa Poccuiickoit denepanumny;

5. Ilpuka3 MunucrepctBa o0pa3oBanus u Hayku Poccuiickoit deneparnmu ot 23.08.2017 Ne
816 «O6 yrBepxknaenuu llopsinka TOpUMEHEHHS  OPTaHU3ALMUSAMH,  OCYILECTBIISIOLIUMHU
00pa30BaTeNbHYI0 JESATENbHOCTh, AJIEKTPOHHOTO OOY4YEeHMsI, JAUCTAHIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTHI PU peanu3aii 00pa3oBaTeIbHbIX MPOTPaMM.
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4.2. OcHoBHasi 1uTEpaTypa

1. Topnau, b. A. JluneitHas anreOpa ¥ aHATUTUYECKAsE TEOMETPUs: YIeOHUK i By30B / b.
A. T'opnau. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 300 c. — ISBN 978-5-507-
44063-4. — Tekct: osnekTpoHHbIN // JlaHb: 37eKTpoHHO-OMONMMOTEeyHass cucrema. — URL:
https://e.lanbook.com/book/208664.

2. JluneiiHple anreOpa M aHATUTUYECKAsi TEOMETPHS: yIeOHO-MeToanuecKoe mocooue / M. U.
CxksopiioBa, . B. AutonoBa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa: PTY MUPDA, 2022. —
135 c¢.— Tekct: osnextpoHHslid / JlaHb: dneKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/240020.

3. Tyran6aeB, A. A. JluneiiHas anreOpa M aHaIUTHYECKas TeoMeTpus: ydeOHHK / A. A.
Tyran6aeB. — Mocksa: ®JIMHTA, 2022. — 260 c. — ISBN 978-5-9765-5265-4. — Tekcr:
AJICKTPOHHBIN // Jlanb: AIIEKTPOHHO-OMOIMOTEYHAS cucTeMma. — URL:
https://e.lanbook.com/book/333359.

4.3. JlonmoJHUTeJbHAs JUTepaTypa

1. Munocues, B. b. Kypc maremaruku aias TEXHUYECKUX BBICHIMX Y4E€OHBIX 3aBEJICHUM:
yuebHoe nocobue / B. b. Munocues, B. I'. 3yOkoB, B. A. JIsxoBckuii. — 2-e u3f., ucnp. — CaHKT-
[TetepOypr: Jlanp, 2022 — Yacte 1: AHanutuueckas reomerpus. [Ipenenst u psaasl. OyHKIUU U
npou3BoaHbIe. JIuHeilHas u BekTopHas anredpa — 2022. — 544 c. — ISBN 978-5-8114-1558-8. —
TexkcrT: ANEeKTpOHHBIN //  JlaHb: JJNIEKTPOHHO-OMOMMOTEYHAsT ~ cHUCTeMa.  — URL:
https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc MaTtemaTuku mis TEXHHYECKUX BBICIINX Y4YEOHBIX 3aBEICHUIN:
yuebHoe mocobue / B. b. Munocries, B. A. JIsxoBckuii, A. U. MapTelHeHKO. — 2-€ U31., UCIP. —
Canxkr-IlerepOypr: Jlanp, 2022 — Yactp 2: OYHKIMU HECKOJIBKHX MEpPEeMEHHBIX. MHTerpaisHoe
ucuucnenne. Teopus moms — 2022. — 432 c. — ISBN 978-5-8114-1559-5. — Tekcr:
3JICKTPOHHBIN // Jlanb: AJICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/211355.

3. Munocues, B. b. Kypc marematuku [Uisi TEXHHYECKHX BBICHIMX y4eOHBIX 3aBEICHUI:
yuebHoe nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3y6koB. — 2-e u3a., ucnp. — CaHKT-
[TerepOypr: Jlanp, 2022 — Yacts 3: Iuddepennmanbable ypaBHEeHHUs. Y paBHEHUSI MaTeMaTUYECKON
¢u3uku. Teopus ontummszanmu — 2022. — 528 c¢. — ISBN 978-5-8114-1560-1. — Tekcr:
AJIEKTPOHHBIH // Jlanb: AIEKTPOHHO-0MOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/211358.

4.4. DaexkTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATUHN U aTTECTAllM BO3MOXHO B TUCTAHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOro oO0yuyeHus yHusepcuteta (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoil «MaremaTuka» 3JIEKTPOHHBIX 0Opa3oBareibHbIX pecypcoB (DOP) mo Bcem paznenam

MPOTPaMMBI:

Haszsanue 50P

JIuneiinas u BekTopHas anrebpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTH4ecKasi reoMeTpHus https://online.mospolytech.ru/local/crw/course.php?id=2843

JIuneitnas anre6pa u

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

Pa3paborannbsie DOP BKIIOYAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

[Topsimox mpoBeneHUs pabOT B IUCTAHIIMOHHOM (opMare yCTaHABIMBACTCS OTACITHHBIMHU
pacropsHKeHUs MU IIPOPEKTOpa Mo yueOHoil paboTe u/Win HeHTPOM Y4eOHO-METOANYECKON pabOTHI.

Kaxplii cTyneHT o0ecrieueH MHANBUAYAIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOMH
6ubamoreke MOCKOBCKOTO MOJIUTEXA

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

HHTepHeT-pecypchl BKIIOYAIOT Y4e€OHO-METOJIUYECKHE MaTepualibl B 3JEKTPOHHOM BUJE,
npejcTaBiIeHHble Ha caiiTe mospolytech.ru B paznene: «LleHTp MaTemMaTnyeckoro oopa3oBaHMs»



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
https://online.mospolytech.ru/course/view.php?id=7621&section=1
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(http://mospolytech.ru/index.php?id=4486, http://mospolytech.ru/index.php?id=5822);

[Tone3npie y4eOHO-METOAMYECKHE W WH(OOPMAIIMOHHBIC MaTepHabl MPEACTABJICHBI Ha
caifrax: http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «HTepHeT» ais
OCBOCHUSI TUCLUILTMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JluneH3UOHHOE U CBOOOJIHO PACIIPOCTPAHsAEMOE IPOrPaAMMHOe
o0ecreuenue

1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemeHHbIe MPO(deccHOHATbHBbIE 0a3bl TaHHBIX U HHGOPMaNIMOHHbIE
CIIPABOYHbIE CUCTEMBI

Ilepeuenn pecypcoB ceTu UHTepHET, JOCTYNHBIX JJIsl OCBOCHHUS THCIUIIUHBI:

Ne HaunmeHoBanue Ccbuika Ha pecype JocTynmHoCcTh

NudopmanuoHHO-cipaBoOYHbIE CHCTEMBbI

JocTtynHa B ceTn

1. Stack Overflow https://stackoverflow.com/ | HWurepuer 6¢3
OTpaHUYCHUHN
0. | MndopmaimonHELe pecype http://www.consultant.ru | Jocrymso

Cetu Koncynprantllntoc

[Topran @enepanbHbIX

3 roCyJapCTBEHHbIX

' 00pa3oBaTeNbHBIX CTAaHIAPTOB
BbICILIEr0 00pa3oBaHUs

http://www.fgosvo.ru HoctymHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

1 Jlanb https://e.lanbook.com/ HoctynHa B cetn HTEpHET
' 0e3 orpaHUYeHUI

2 IPR Books https://www.iprbookshop [ Toctymua B cetn MHTEpHET
' ru/ 0e3 orpaHUYeHUI

IMpodeccnonanbHbie 0a3b1 JaHHBIX

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

1. [snexrponHoil 6MOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection | http://webofscience.com | Jocrymno
2 — IIOJINTEMATHYECKaA

" | peepaTuBHO-
6ubnuorpaduueckas u



http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/
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HayKOMETpHYeCKast
(6ubaromeTpuueckas) 6asa
JTAHHBIX

5. MarepunajbHO-TeXHHYECKOe o0ecrevyeHue

MarepuanbHO-TeXHHUECKass 0a3a yHUBEPCUTETa OOCCIIEYMBACT IMPOBEACHUE BCEX BHUJIOB
3aHSITHIA, TPEIYCMOTPEHHBIX Y4e€OHBIM IUTAHOM, M COOTBETCTBYET IEHCTBYIOIIMM CaHUTAPHBIM U
MPOTUBOMIOKAPHBIM MPABUTIAM H HOPMaM.

Kadenpa «Maremarnkay He pacroyiaraet COOCTBEHHBIM ayTUTOPHBIM (DOHIIOM U UCTIOIB3YET
y4eOHbIe ayTUTOPUH U3 0011ero (poHIa yHUBEPCUTETA.

[Ipu HeoOxomuMOCTH JJsi TMPOBENCHUS HMHTEPAKTUBHBIX NPAKTHUECKUX  3aHITHHA
UCTIOJNIB3YIOTCSI KOMIIBIOTEPHBIE KIACCHl YHUBEPCHUTETA.

6. MeTroauyeckune peKOMeH AU

6.1. Meroanyeckue PpeKOMEHIANMH IS TPENoAaBaTe/ii MO0 OPraHu3aluU
00y4eHus1

[Tpexxne Bcero, cieayer oOpaTHTh BHUMAaHUE CTYACHTOB Ha TO, YTO NMPAKTUYECKH BECh
U3y4aeMblii IMU MaTepHal He TpeOyeT KaKoi-InOo crieluanbHON (JONOIHUTEIBHOM) MTOATOTOBKY U
BIIOJIHE MOXET OBITH YCIICHIHO HU3Yy4YC€H, €CJIU CTYACHThI 6yIIYT noceuiaTb 3aHATHUA, CBOCBPEMCHHO
BBIINIOJIHATE AOMAIIHHUEC 3aJaHHsd U I10JIb30BaThCA (HpI/I HeO6XO[[I/IMOCTI/I) CHUCTEMON IIIAHOBBIX
KOHCYJIbTAIlMi B TEUCHHE KaXI0ro cemectpa. Bomenmue B kypc JInHeiHON anreOpbl paseins
SIBJISIFOTCSL KJIIACCHYECKUMH, B TO XK€ BPEMs OHM NPAKTHUYECKH OPUEHTHPOBAHBI, TaK KaK HMEIOT
IIMPOKOE PACIpOCTPaHEHHE IJIS PEIICHHs PA3HOrO poja 3agad BHYTPH CaMOMl MaTeMaTHKH U
NPUKIAIHBIX 3a1a4. X OCBOSHME MOMOKET CTYIEHTaM JIOTHYEeCKU BEPHO, apTyMEHTHPOBAHO U SICHO
CTPOUTh YCTHYIO M TIMCbMEHHYIO peub, YCIEIIHO NPUMEHSTh HAKOIUIEHHbIE 3HAHUS B
pohecCuOHATBbHON NeSTENbHOCTH.

HeoOxomuMo ¢ caMoro Hauyana 3aHATHH PEKOMEHIOBATh CTYIEHTaM OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JIUTEPATypy, @ B KOHIIE CEMecTpa JaTh CIHCOK BOIPOCOB JUIS MOATOTOBKH K
IK3aMEHY.

Ha nepBom 3aHsATHY O AUCITUTUIMHE CIEAYET 00s3aTeIbHO TPOUH(POPMUPOBATH CTYAECHTOB O
BUJE U (popMax TEKYIIeH U MPOMEKYTOUHOM aTTecTalluii MO TUCUUIUIMHE, CPOKAaX MX MPOBENEHUS,
YCIOBHUSAX JIOMYCKa K MPOMEXKYTOUYHOW aTTeCTalM, HPUMEHSIEeMbIX BHAAX MPOMEKYTOUYHOIO
KOHTPOJIS.

W3noxeHne TEOPETHUECKOTO Marepuaga JOJDKHO COMPOBOXKAATHCS WILTIOCTPATHBHBIMHU
pUMepamMu, TIIATENIbHO OTOOpPaHHBIMU IPENOAABATENIEM TaK, YTOObl TEXHUYECKHE TPYIHOCTU U
BBIKJIAZIKM TpU pEIIEHWH 337a4d HE OTBJIEKAJIM OT TIJIABHOIO: OCMBICICHMS HJEH U CYTH
npuMeHsieMbIX MeTonoB. CrenyeT Bcerja yKasblBaTh IPUMEPHI MPAKTHYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUH U HOpMyIL.

HpaKTI/ILIGCKI/Ie 3aHATUA HOJIZKHBI OLITH OpTraHHU30BaHbI MPEIIOJaBaATCIIEM TAaKUM 06pa30M,
4yTOObl  OCTAaBAJOCh BpEMS HAa MEPUOJUYECKOE BBINOJIHEHHWE CTyJEHTaMHU  HeOOJBIION
CaMOCTOSITENIbHOW PabOThI B Ay JUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IpenomaBatenp, BeAylnMidi MPaKTUUECKHE 3aHATHS, JODKEH COIJIACOBBIBATH Y4YEOHO-
TEMAaTUYECKHIA TUTaH 3aHSATHI C JIEKTOPOM, HCITONIb30BATh EAMHYIO CHCTEMY 0003HAYCHUH.

[IpenonaBaTento cieayeT JOOMBaThCA CUCTEMAaTHUECKON HETIPEPHIBHOM pabOTHI CTYIEHTOB B
TEUYEHHUE CEMECTPa, HE0OXOAUMO BBISBIIATH CHIIBHBIX CTY/IEHTOB M IIPUBJIEKATh UX K HAy4YHOU paboTe,
K YJaCTHIO B Pa3HOTO POJia OJIMMITHAAAX U KOHKYPCaX.

CTyneHT JoKeH ONIyIIaTh 3aMHTEPECOBAaHHOCTD MPETIOAaBaTENs B JOCTIKEHIUH KOHEYHOTO
pe3ysbTara: B IpHOOPETEHUH 00YUYaIOIIMMHUCS IIPOYHBIX 3HAHUH, YMEHUH 1 BIIaJIeHUs] HAKOTUIEHHOU
uHpopManuel Ut pereHus 3a/1a4 B IpoQecCuOHaNbHOM eI TeNbHOCTH.
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OO0pazoBarenbHbIE TEXHOJIOTUH.

[IpoBeneHME 3aHATHII M aTTECTALMI BO3MOYXHO B IUCTAHIIMOHHOM (hopMaTe C MPUMEHECHUEM
CHUCTEMBbI JucTaHIMOHHOro oOydeHus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaremaTuka» SIEKTPOHHBIX 0Opa3oBaTelbHBIX pecypcoB (DOP) mo Bcem paznenam
porpaMmsl (cM. 1. 4.4).

[Topsanox mpoBeneHus: paboT B AMCTAaHIMOHHOM (hopMare yCTaHaBIMBAETCS OTAEIbHBIMU
pacnopsLDKeHUSIMHU [TPOPEKTOpa MO yueOHOU padoTe W/UiIH LIEHTPOM y4eOHO-METOINYEeCKOi paboThlI.

6.2. Meroauueckue yKazaHusl JAJ1s1 00y4al0UIUXCSI M0 OCBOECHHUIO U CIUNIMHBI

Pa3znes: DiieMeHTHI JIMHEHHOH ajredpbl

Matpuusl u onpenenurenu. I[Ipexnae Bcero, CTyJ€HT I0JDKEH MOHATh, YTO MaTpulia — 3TO
Tabnua yrcen (mpuyeM 3Ta TabauIa MOKET UMETh OJAMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, @ MOXKET
OBITH U MPSMOYTOJIbHOM ), @ OTIPEAETUTEIb- 3TO YUCIIO, 3aIIMChIBAEMOE B BUJIE KBAJPAaTHOM TaOJIUIIbI,
TO €CTh ONPEIEIUTENIN CYIIECTBYIOT TOJIBKO Yy KBAaIPATHBIX MaTPULL.

Crnenyer oOpaTiuTh 0CO00€ BHUMaHUE HA ONEPALIUI0 YMHOKEHHUS IPSIMOYTOJIbHBIX MaTPHIL U
HOHSTh, KAKUM II0JIY4aeTcs MOPAJOK MaTpuipl — mnpousBeneHus. OCOOEHHOCTb MATpHI] TaKXKe
COCTOMT B TOM, YTO IPOU3BEACHHUE MATPHI] HE MEPECTAHOBOYHO, TO €CTh CIEAYeT 00s3aTEIbHO
yOemuThCS B 3TOM, PEIIUB COOTBETCTBYIOIIHE 3a/1a4H.

BaxxupiM sBisieTcss noHATHE oOpaTHOM MaTpulbl. Hajgo 3HaTh ycinoBHE CyIIECTBOBAaHUS
0o0paTHON MaTpUIbl U AITOPUTM ee mocTpoeHwus. [locrne ee BbIYHCIEHUS 11€IeCO00pa3HO Aenarh
MPOBEPKY MPABWIBHOCTH PEIIEHUS, BBIIOJHUB OINEPAlMI0 YMHOXEHHUS (IJODKHA TOTYyYUTHCS
eIMHUYHAs MaTPHIIA).

[Ipn u3yuyeHuM omnpenenauTenel Haj0 YETKO YCBOUThH IOHSATHS MUHOpA, alredpandyecKkoro
JIOTIOJIHEHUsI, 3HAaThb MHOTOYMCJIIEHHBIE CBOWCTBA onpeaenurtens. Jlas OCBOGHHMS TEXHHUKHU
BBIUMCJICHHS OIpeneuTeNell 1enecoo0pa3Ho, BbIOpaB MPOU3BOJBHBIA ONPEACIUTEIb BBIIIE
TPETHETO MOPSAIKA, PACKPHITH €T0 PA3IMYHBIMH CIIOCOOAMH, TIPUMEHSISI Pa3JIO’KEHHUE U 110 CTPOKaM, U
0 CTOJIOIAM.

OOpaTtuTe BHUMaHHUE, KaKUe CTPOKHU (CTOIOIIbI) IPEAOUTUTEIbHEE BHIOUPATH I PACKPBITHS
OTIpEACNUTENsI, 4YTOOBl YHOPOCTUTH ero BbuuciaeHue. OcoOeHHO 3PGEeKTUBHO BBIYUCICHUE
OIPEAEIUTENS C MOMOLIBIO AIEMEHTAPHBIX NpeoOpa3oBaHUM, MPUBOJIALIMX €r0 K TPEYroIbHOMY
BUTY.

[Tpu n3yueHuu pemeHui cucteM JUHEHHbIX anredpanyeckux ypaBHeHuit (CJIAY) obparute
BHHUMAaHUE, MPEXKJIE BCEro, Ha MOHATUE PELICHUs] CUCTEMBI U YCIIOBHS CYLIECTBOBAHUS PELIECHUH B
3aBUCHUMOCTH OT COOTHOILIEHUS MKy PAaHI'OM MaTPHUIbl, PAHTOM PacIIMPEHHON MaTPHULIbl CHCTEMBI
Y YHCJIOM HEU3BECTHBIX U YPaBHEHUH.

OOparuTe BHUMaHME Ha ycioBHs npuMmeHeHus ¢opmyn Kpamepa um meroma oOpaTHOM
MaTpUIbI.

BuumarenbHO pa3bepuTe NpUMEpPbl pEIIEHHs IPOU3BOJBHBIX CUCTEM JIMHEHHBIX
anredpandeckux ypaBHeHu MeTooM ["aycca (BBeneHre Oa3UCHBIX U CBOOOHBIX MEPEMEHHBIX ).

Pa3nes: D1eMeHTHI BEKTOPHOMH aJare0pbl

[Tpu u3ydeHnn qaHHON TEMBI HEOOXOAMMO 0OpaTUTh BHUMAHUE Ha TUHEIHBIE ONepaliiy Hal
BEKTOpaMH, HAa TOHATHSA JIMHEHHOW HE3aBUCUMOCTH M JIMHEMHOW 3aBUCHMOCTH BEKTOPOB, Ha
dbyHIaMEeHTaIbHOE TTOHATHE Oa31rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha
pasioKeHue BEKTopa 1o 6asucy.

3HaTh ONpENEIEHUE, TEOMETPUUECKUE CBOMCTBA CKAISIPHOIO, BEKTOPHOIO M CMELIAHHOIO
IIPOU3BENIEHUS BEKTOPOB, (OPMYJIbI ISl UX BBIUMCIICHUS B BEKTOPHOU U B KOOPAMHATHOM (popme.

OO6s13aTeNIbHO 3HaThb U YMETh IPOBEPSATH YCIOBUS OPTOrOHAJIbHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3nesn: KommiekcHbie 4nc1a H MHOTO4J1€HbI

B ostom paznene, mpexiae Bcero, Haao0 IOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
pacliupeHHeM TOHATUSL JEHCTBUTENbHBIX 4YHUCEN, 3HaThb OMpeleleHue W Tpu (OpMbl 3amucu
KOMIUIEKCHOTO  4yucia  (anreOpanydeckyro,  TPUTOHOMETPHYECKYIO M IOKa3aTesbHYIO),
TEOMETPUUYECKYI0 MHTEPNPETALUI0 KOMIIJIEKCHOTO YUCIa M B3aMMHO-OJHO3HA4YHOE COOTBETCTBHE
MEX/1y MHOXXECTBOM KOMITJIEKCHBIX YHCEN M MHOXECTBOM TOUYEK KOMILJIEKCHOM IMIIOCKOCTH. 3HATh
dbopmyny Diinepa. KoMrimekcHbIe yncia MOKHO H300pakaTh C TOMOIIBIO BEKTOPOB Ha KOMITJIEKCHOM
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iockocTH. [ToaToMy onepanuu cioXeHus ¥ BHIYNTAHUS KOMIUICKCHBIX YHCENI MOTYT OBITh CBEJICHBI
K OIlepaLUsAM CIIOKEHHSI U BBIYMTAHUS COOTBETCTBYIOLIMX BEKTOPOB.

Hano 3Hate W yMeThb BBINOJIHATH ONEPAllMM YMHOXKEHUS, [EJICHUs, BO3BEACHUS B
MOJIOKHUTEIBHYIO CTENEeHb KOMIUICKCHBIX YHCEN, 3alHCAHHBIX B TPUTOHOMETPUYECKOH (opme,
U3BJICUCHUS KOPHS N-0H CTETIEHU M3 KOMIUIEKCHOTo uncia. Cienyer oOpaTUTh BHUMaHUE HA TO, YTO
MHOXECTBO KOMIUIEKCHBIX YHMCEN SBJISIETCS 3aMKHYTBIM, TO €CTh JIH00as anredpandeckas onepanus
HaJl KOMIUICKCHBIMU YUCJIaMH HE BBIBOJUT 32 MPeeibl 00JIaCTH KOMIUIEKCHBIX YUCE]I.

Hano 3HaTh pasnuyHble BUJbI Pa3jioKEHNUs MHOIOWIEHA HA MHOXKMTENH Ui CIy4aeB, Korjaa
cpeau KOpHEHl MHOrowieHa MOTYT OBITh KpaTHbIC, KOMIUIEKCHbIE KOPHH. DTH CBeIEHUS OymyT
UCIIOJIb30BaThCsl, HAIIPUMED, B UHTEIPaJIbHOM UCYHUCIIEHUH IPU BBIYUCIIEHUU HHTETPaJIoB OT IPOOHO-
paLMOHATBHBIX (QYHKLNH, IPU PEIIEHUH JUHEHHBIX OJHOPOAHBIX UG (depeHINaTbHbIX YPAaBHEHUH
N-To MmopsiaKa ¢ MOCTOSHHBIMU K03 uumenramu.

Pa3nesn: AHaauTHYecKasi reoMeTpHs

IIpu n3ydyeHun aHaIUTUYECKON reoOMeTpun ClIeAyeT, IPEKIE BCEro, IOHATh, UTO €€ 3ajaueit
ABIISICTCA U3y4EHHE IT'€OMETPUUECKUX OOBEKTOB IPU MOMOIIM aHAINTHYECKUX METOAOB aJreOphbl U
MaTEMaTUYECKOI0 aHajau3a. B OCHOBE Takoro Mmoaxojaa JIEKUT METOJ KOOpAMHAT, BIEpPBbIE
CHUCTEMAaTUYeCKH NpUMeHEeHHbIN P. [lekapTom.

OcCHOBHBIE IOHATHUS T€OMETPUH (TOUKA, IPSIMasi, INIOCKOCTh) ABJISIOTCS HEONPEAETIEMbIMH,
U JJI MX ONMCAHUs NMPUMEHSETCS aKCHOMAaTHYECKUI METOJl, TO3BOJISIONUI YCTAHOBUTh B3aUMHO
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM TOUEK MPSMOM M MHOXKECTBOM JEMCTBUTEIBHBIX
YKCcell ¥, TAKUM 00pa3oM, BBECTH CUCTEMY KOOPJIMHAT.

Hano yetko ycBouTh paziuuHbie (JOpMbl ypaBHEHHH NPSMOUN U IIIOCKOCTH YMETh IEPEXOAUTh
0T ogHOU Gopmbl K apyroif. CieayeT OCMBICIUTh U YCHEIIHO IPUMEHSATh PELICHUs KIaCCUYECKUX
3a/1a4 aHAJUTUYECKOW I'E€OMETPUM O B3aMMHOM pAaclOJOXKEHUHM MNPSMBIX U IJIOCKOCTEH, yYMETb
OINPEAEIATh YIIIbl U PACCTOSHUS MEXAY Pa3INYHbIMU T€OMETPUUECKUMU O0BEKTAMHU.

VYcenemHoe u3ydeHue AUCHUILIMHBL «JIuHelHas anrebpay, npuoOpeTeHHe HeoO0XOANMBIX
KOMIIETEHIIMH, YMEHHUI U HABBIKOB BJIAJICHUS MaTEMaTHUYECKUM alnapaToM TpeOyeT OT CTYICHTOB
0O0JIBIIION CAMOCTOSITETLHON Pa0OTHI.

HeoOxonuMo  oOpatuTe BHHMaHuE€, YTO KOJMYECTBO 4YacoB, OTBOJUMBIX Ha
CaMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU € YU€OHBIM IIIAHOM, OOJIBIIIE YUCIIA YACOB, OTBOAMMBIX
Ha BCE BU/IbI AyIUTOPHBIX 3aHATUH.

CamocrosiTenbHasi paboTa SBISETCS OAHUM M3 BUAOB yueOHbIX 3aHATui. Llens
CaMOCTOSITENIbHOM pabOThl — MPAKTUYECKOE CAMOCTOSITEIbHOE MOJy4YeHHE CTYJIE€HTaMH HaBBIKOB
paboThI B MporpaMMe MaTeMaTHYeCKOIo MOJICIMPOBAHUS, paCCMaTPUBAEMBIX B IPOLIeCCe U3yUEHUs
JVCLUTUIMHBL.

AynuropHas caMoCTOsITeNNbHAs paboTa MO JUCIHUILIMHE BBIOIHIETCS Ha yU€OHBIX 3aHATUAX
[10J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IPENOaBaTelis U MO €ro 3aJaHulo.

BreaynutopHass camocTrosiTenbHas paboTa BBINOJHSETCS CTYJSHTOM IO  3a/laHUI0
IpernojiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO Y4acTHsL.

3aoauu camocmoamenbHou pabomuvl cmyoenma:
— pa3BUTHE HAaBBIKOB CAMOCTOSITEIIbHON y4eOHON paboThI;
— OCBOEHHE COJEP>KAHMSI JUCLUILINHBI,
— yriuyOneHue cofepKaHHsl U OCO3HAHHE OCHOBHBIX MOHATHH TUCIUIINHBI,
— HCHOJb30BaHUE MaTepHala, COOPAaHHOTO U MOJYYEHHOI'O B XOJI€ CAMOCTOSITEIbHBIX 3aHATUI

1 3 HEKTUBHON OJITOTOBKHU K SK3aMEHY.

Buowvi éneayoumopnoii camocmosamenvHou padomul:
— BBINOJIHEHHUE pacueTHO-TpaduyecKux padboT;
— TIOJArOTOBKA K DK3aMEHY;
— TIOJATrOTOBKAa K CEMUHApY;

JUi1st BBIIOJTHEHHUS JII0OOO0T0 BHJIa CAMOCTOATENbHOM paboThl HEOOXO0AUMO IPOUTH CIIEAYIOIINE

JTalbl:
— OmpezeseHHe IeNId CaMOCTOSITEIbHON paboThI;
— KOHKpeTH3allus M03HaBaTeIbHON 3a/1auH;
— CcaMOOIIeHKa FOTOBHOCTH K CAMOCTOSTENIbHOM padore;
— BBIOOD aIEKBATHOTO crloco0a AeHCTBUS, BEAYIIETO K PELICHUIO 3a/]1auH;
— IUIaHHpOBaHME PaOOTHI (CAaMOCTOATEIHHON MIIM C IOMOIIIBIO MPEIo1aBaTesl) Hajl 3a1aHUEM;
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— OCYIIECTBJICHHME B TIPOIlECCE BBIMOJHEHHUS CaMOCTOSITEIbHONH pabOThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO M KOHEYHOTO) PE3YJIbTaTOB PAa0OTHI M KOPPEKTHUPOBKA BBITIOJTHEHUS
paboTsI;

— pednekcus;

— mpe3eHTanus paboThl.

7. DoH OLIEHOYHBIX CPEACTB

7.1. Metoabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00y4eHUs!

JIJIs1 KOHTPOJISI YCIIEBAEMOCTH M KaueCTBa OCBOCHHMSI JUCIUILUIMHBI HACTOSIIEH MpOrpaMMoin
IPEyCMOTPEHBI CICAYIOIINE BUIBI KOHTPOJIS:
— KOHTPOJIb TEKYIICH YCIIeBaeMOCTH (TEKYIIUIl KOHTPOJIb);
— MPOMEXYTOYHAs aTTecTanus (3K3aMeH).

HaumenoBanue
Buna xouTpons
KOHTPOJIS Kpatkas xapakrepucTrka KOHTPOJIIs
Ne ni/m pe3yNbTaToB
pe3yNIbTaTOB pe3yJIbTaTOB O0YUCHHS
oOyueHus
00y4eHus
OOyuarommiics B~ TEYEHHE  CEMecTpa
PacuetHo- CaMOCTOSITENIbHO BBITIOJIHAET PSII  PacyeTHO-
1 rpadudeckas Texymuit rpaguyeckux pador mo Teme pazzaena. [lpu
pabora IPOBEPKE IMpenojaBaTesib OLEHUBAET Ka4eCTBO
oopmIIeHNs, TPAaBUIBHOCTH PACUETOB.
Pemenne KOHTPOJBHOM paboThI
OCYIIECTBISIETCS Ha  TOCJIEIHEM 3aHSATUU
uzydaeMoro paszaena. KonrtponpHas pabora
KoHntposbHas o i pasit p p
2 A6oTa Texymuit BBITIOTHSICTCS WHIUBUIYATHHO KaK[bIM
p cryneHtoM. Ilpu mpoBepke mpernoaaBareib
OLICHMBAET MPaBWIBHOCTh  MPOU3BEICHHBIX
pacueTos.
TectupoBaHue MNPOBOAUTCS Ha IOCIETHEM
3aHATHM M3y4aeMOW TeMbl. TecTupoBaHUE
ocyliecTBisieTcs,  Jub0  OpU  HOMOIIU
3 Tect Texymmit KOMITBIOTEPHOU CHCTEMBI TECTUPOBAHMUSL, JTUOO C

HUCITIOJIB30BAHHUEM BBIJAHHBIX TGCT-SaJIaHI/II\/’I Ha
6YMa)I(HOM Hocureie. B paMKax TCCTHUPOBAHUS
ITPOBECPACTCA 3HAHUC TeOpeTquCKOﬁ 0a3kbl.

[TpomexxyTouHast arrecTanus OOydaroOIIMXCS B
(dbopMe sK3aMeHa MPOBOJUTCS MO pPe3yIbTaTam
BBINIOJTHEHUSI BCEX BHJIOB Yy4eOHOW padoThI,
IPEIYCMOTPEHHBIX Y4€OHBIM IJIAHOM IO TaHHOH
JUCLMIUINHE,  OpU  3TOM  yYUTBIBAKOTCS
Pe3yJIbTaThl TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH B
Te4eHHne ceMecTpa. OLeHKa CTENEHU JOCTUKEHUS
4 OK3aMeH IIpomexxyTouHBIi | OOyJarOUMMHUCA — TUIAHUPYEMBIX — pe3yJIbTaToB
oOydyeHuss 1O  JAWCUUIIMHE  MPOBOIUTCS
npernojaBaTesieM,  BEAYIIMM  3aHSATHS IO
JUCLUIUINHE METOAOM 3KcnepTHOH oneHku. [lo
UTOraM  IPOMEXKYTOUHOM  aTTecTalMu IO
JUCIUIIMHE BBICTABIISETCS OLEHKA «OTIIMYHOY,
«XOpOLIO», «YZIOBJIETBOPUTEIHHOY WIH
«HEYAOBJIETBOPUTEILHOY.

7.2. Illkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHHA
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[Toka3zaTenem oLleHUBaHHS KOMIIETEHIIMNA HA PA3IMUHBIX dTanax ux (OpMUPOBAHUS SBISIETCS
JOCTH)KCHHE 00yUJalOIUMHUCS TUIAHUPYEMBIX PE3YIbTAaTOB O0YUEHHUS 110 AUCITUIUIHHE (MOIYJIIO).

IToxa3zarTenn

Kpurtepun onieHUBaHUA

Hey10BJj1eTBOPUTEJIBHO | YI0BJIECTBOPUTEILHO Xopoio OtanyHo
3HATh: OOyuaromnmiics OOyuaronmiics Oo6yuatommii | OOyuaromu
TEOPETUYECKUE | JEMOHCTPHUPYET MOJHOE | IEMOHCTPUPYET cA e
OCHOBBI OTCYTCTBHE WJIN HEIOJIHOE JIEMOHCTPHPY | AEMOHCTpHU
JIMHEVUHOM HEIOCTATOYHOE COOTBETCTBHUE €T YaCTU4YHOE | pyeT
anreOpsl U COOTBETCTBHUE CIENYIOIINX 3HAHUM: | COOTBETCTBHE | ITOJHOE
AQHAJUTUYECKOHN | CIENYIOLIUX 3HAHUMN: TEOPETHUYECKUE CIEAYIOINUX | COOTBETCTB
r€OMETPUH, TEOPETUYECKUE OCHOBBI | OCHOBBI JINHEHHOU 3HaHUM: ue
KOMIUICKCHBIE | JIMHEHHOH anreOpsl U anreOpsl U TEOPETHYECK | CIIEIYIOLIUX
YyucIIa. AHATUTUYECKOU AHATUTUYECKOU W€ OCHOBBI 3HAHUM:

F€OMETPUH, reOMETpUH, JIMHEWHON TEOpEeTHYEC

KOMILJIEKCHBIE YUCIIA. KOMIUIEKCHBIC UHCTa. | anreOpsl U KHE OCHOBBI

AHAJIMTUYECK | JIMHEWHOU
on ayreOpsl U
re€OMETPUH, aHAIMTHYEC
KOMILIEKCHBI | KOI
€ 4uca. FEOMETPUH,
JlonyckarTc | KOMIUIEKCH
A b€ Ynca.
He3HaunTens | CBoOOAHO
HbIE OIINOKHU, | OIepUpyeT
HETOYHOCTH, | IPHOOpETEH
3aTPyIHEHUS] | HBIMU
npu 3HAHUSIMHU.
AHAIIMTUYECK
ux
onepanusx.
yMeEThb: OoOyuaromuiics He ymeeT | OOyvaromuiics OO6yuaronumii | OOyuaromu
pemaTs 3aja4i | WM B HEAOCTATOYHOMU JIEMOHCTPUPYET cA ncs
Y YIIPAKHEHUsI | CTEIICHU YMEET: HEIOJIHOE JIEMOHCTPHPY | AEMOHCTPHU
HCIIOJIB3YsI pelarh 3a1a4u u COOTBETCTBUE €T YaCTUYHOE | pyeT
OCHOBHBIE YIPA)KHEHUS UCIONIB3Yysd | CICAYIOIIHUX YMEHUN: | COOTBETCTBHUE | IIOJIHOE
METO/BIL, OCHOBHBIE METO/IBI, pemars 3a1a4u U CIEAYIOINUX | COOTBETCTB
V3y4YEHHBIC B M3y4YEHHBIE B Kypce YIOpaXHEHUS YMEHUN: ue
Kypce JTUHEHHOU anreOpe u HCIIOJIb3Ysl OCHOBHBIE | pellIaTh CIEAYIOIINX
JIMHENHON AHAIIUTUYECKOU METOMBI, U3YUYEHHBIE B | 3aa4l U YMEHUU:
anredpe u T€OMETPHH; ONIEPUPOBATh | Kypce JIMHENHOMN YIPaXHEHUs | perarhb
AQHAJIUTUYECKON | C KOMIUIEKCHBIMU anredpe u HCIIONb3Ys 3a/1a4u U
reOMETPUH; YUCIIAMH. AHAIUTUYECKOU OCHOBHBIE YIIPaXXHEHU
OIIEPUPOBATH C TEOMETPUHU; METO/IBI, A
KOMIUIEKCHBIMU OIEPHUPOBATH C WU3Y4YEHHBIE B | UCIIOJIb3YS
YUCIIaMH. KOMILJIEKCHBIMH Kypce OCHOBHBIE
YHCIIAMU. JIMHENHOMN METO/BI,
Jomyckatores anredpe u U3y4YEHHBIE
3HAYUTEIbHbIC AHAIIMTUYECK | B Kypce
OIIMOKH, POSIBIIIETCS | OM JIMHEHOMN
HEJI0OCTATOYHOCTD IrE€OMETPUHU; anredpe u
YMEHHH, IO psLy ONIEPUPOBATH | AHAJIUTHYEC
MoKa3arTeJiei, C KoM
oOyJaromuiics KOMIUIEKCHBI | TEOMETPUH;
UCIIBITHIBAET MH YHCJIAMHU. | ONIEPUPOBAT
3HAUYUTENbHbIE YMenus bC
3aTPYJHEHUS IPU OCBOEHBL, HO | KOMIUJIEKCH
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OTIEpUPOBAHUU JOITYCKAIOTCS | BIMU
YMEHHSIMH TTPU UX HE3HAYUTENlb | YUCIIAMHU.
MEePEeHOCE HAa HOBBIE Hble omubku, | CBoOOAHO
CUTYallUH. HETOYHOCTH, | OIEpUpYeT
3aTpynHeHus | mpuoOpereH
npu HBIMH
aHAJIMTUYECK | YMEHUSIMH,
ux MPUMEHSIET
orepanusx, UX B
nepeHoce CUTYaIUIX
YMEHHH Ha MOBBILICHHO
HOBBIE, "
HECTAaHJAPTH | CJIOYKHOCTH.
bI€ CUTYaLIUU.
BJIA/IETh: OO6yuaromuiics He | OOyuaromuiics B O6yuaromuii | OOyvaromnu
HaBbIKaMU BJIa/IeeT WIH B | HEJOCTATOYHOI Csl YaCTUYHO | HcA B
MPUMCHCHUS HEJOCTAaTOYHOW CTENEHM | CTETICHU BIIAJICeT: BJIAJICET: MIOJTHOM
JIMHENHOMN BJIAJEET HaBBIKAMH HaBBIKaMU o0Beme
anredpsl U HABbIKAMU NPUMEHEHUSI | MPUMEHEHUS MPUMEHEHUS | BIAJCET:
AHATUTUYECKON | TMHEHHOMN anreOpsl U JTUHEHHON anredpsl U | TMHEWHOI HaBbIKaMU
TCOMETPHH K AHATUTUYECKOU AHATUTUYICCKOU aJreOpsI 1 MIPUMCHCHH
€CTECTBCHHOHA | TCOMETPHH K TCOMETPHH K AQHATUTUYCCK | 5T TMHCHHON
YUHBIM €CTECTBEHHOHAYYHBIM €CTECTBEHHOHAYYHBIM | OH anreOpsl U
(pusuueckum u | (usnyeckum u (pusmueckum u TCOMETPUHU K | aHAIUTHYEC
TEXHUYECKUM) | TEXHUYECKUM) 3aJla4aM. | TEXHUYECKUM) €CTECTBEHHO | KO
3a/1a4am. 3a/1aqam. HAyYHBIM TCOMETPUN
OO6yyarommiics (pusmueckum | K
UCIIBITHIBACT u €CTECTBEHH
3HAYUTEIILHBIC TEXHUYECKUM | OHAYYHBIM
3aTpyqHEHUS Py ) 3aa4am. (pusmueckun
MPUMEHEHUU HABBIKOB | HaBbIkH MU
B HOBBIX CHTYaIlMsIX. | OCBOCHBI, HO | TEXHUYCCKHU
JIOITYCKAOTCS | M) 3aJla4aM.
He3HauuTenb | CBOOOAHO
HBIE OIIUOKH, | IPUMEHSET
HETOYHOCTH, | ITOJTYYCHHBI
3aTPyJHEHUS | € HABBIKU B
npu CUTYaIUsIX
AHAJTMTUYECK | TMOBBIIICHHO
Hux 51
oreparusx, CJIO)KHOCTH.
nepeHoce
YMEHUH Ha
HOBBIC,
HECTaHJIapPTH
bI€ CUTYaIIUH.
IIIkajia oleHUBAHUSA TEKYIEro KOHTPOJIs.
HanmenoBanmne KOHTpoOIs 11
KaJia OllEeHUBaHUs Onucanue

pPE3yIbTATOB O0YUCHHSI

Pacuetno-rpaduueckas pabora

Otnuuno - Pabota cnana B
CpPOK, pacueTHas U
rpadgudecKkas 4acTu
BBITIOJTHEHBI BEPHO, JINOO
UMEIOTCSI HEIOUETHI, He

3aganue Ha PI'P BeigaeTcs Ha
MEPBOM 3aHSITUHU
COOTBETCTBYIOLIETO pa3ena
NUCLHUIIJIMHEL U cAAETCA II0
OKOHYAaHUH U3YUYEHUS
COOTBETCTBYIOILIETO pa3esna
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BJIMAIOIIYE HAa KOHSUHBIN
pe3ynbTar.

Xopo1o - pacyeTHas 4acTh
BBINOJIHEHA BEPHO, B
rpaduueckoit 4acT ecTh
3aMeYaHus

VY 10BIETBOPUTENBHO - B
pacyeTHOi yacTu ecTb
3aMey4aHusi, METO]
BBINOJIHEHUS rpadudecKoit
4aCTH BbIOpaH BEPHbII
HeynosierBopurensHo - B
pacyeTHOi U rpadpuUecKon
4acTsX eCTh rpyOble
3aMeyYaHusl.

gucnuniuHel. PI'P 0oipKHEBL
OBITH BBIIIOJIHEHEI U

0 OpMIICHBI B COOTBETCTBUH C
TpeOOBAHUSIMHU METOANIECCKUX
yKa3aHui Kadeapsl.

KonTponbnas padota

OtnuaHO - PaGoTa BEICOKOTO
KauecTBa, YpOBEHb
BBITIOJIHEHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUYECKOE
coJiep:KaHue Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MpoOeIioB,
HEOOXOTUMBIC TTPAKTUICCKHE
HABBIKU pabOTHI C OCBOCHHBIM
MaTepuaioM chOpMUPOBAHBI,
BCE MPEAYCMOTPEHHBIE
porpamMmoit o0ydeHust
yueOHbIE 3a/JaHUS BHIIOIHEHBI,
1160 HEKOTOPBIE U3
BBITIOJIHCHHBIX 3aJJaHUHN
coJIepKaT He3HAUUTETIbHbIC
OIIMOKHU

Xopomuio - YpoBEHb
BBITIOJIHEHHS pa0OThI OTBEYACT
OOJBIIUHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUUECKOE
coJiepKaHue Kypca OCBOCHO
YaCTUYHO, HO MPOOEbl HE
HOCSIT CYILIECTBEHHOTO
XapakTepa, HeoOX0IMMbIe
MIPaKTUYECKUE HABBIKU PAOOTHI
C OCBOCHHBIM MaTE€pUaJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOpBIEC BUJIBI 3a/IaHUH
BBITIOJIHEHBI C OIIMOKAMH.

Y I0BJIETBOPUTEIIHHO -
Teopernueckoe conepxaHue
Kypca OCBOEHO YaCTHUYHO,
HEO0OXOMMBIC MPAKTHIECCKUE
HaBBbIKU pabOTHI HE
c(hOopMHUPOBaHBI, OOIBITHHCTBO
MPEAYCMOTPEHHBIX
IIPOrpaMMoOi 3aJaHui He
BBITIOJTHEHO; TIPH
JIOITOJTHUTEIbHOU
CaMOCTOSITENILHOM paboTe Hajl
MaTepHaoM Kypca BO3MOXKHO
MOBBINICHHE Ka4eCTBa

3ammuTa TeMBI BKIIFOYACeT
peleHne 3a1a4 B ayAuTOPUH B
TEYEHHUE OJIHOM Iaphl U
MIPOXOAMT IOCIE U3YUECHUS
COOTBETCTBYIOLIETO

paszzaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISIOLINX
OIICHUTH CHOPMHUPOBAHHOCTH
KoMIieTeHni. Ha oTBeTHI
otBoauTcd 1,5 yaca.
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BBITTOJIHEHUS YUE€OHBIX
3aJaHuH.
HeynosnerBopurenbHo -
Teoperuueckoe conepkaHue
Kypca HE OCBOEHO,
HE00XO0UMbIE TPAKTUUECKUE
HaBBIKU PaOOTHI HE
c(hopMUPOBaHBHI,
IIPEyCMOTPEHHbIE
IIPOrpaMMoOi 3ajaHus He
BBINOJIHEHBI

TectupoBanue Mo MpoNIEHHON
TeMe

Tect conepxut 20 3a7aHUi,
IIPaBWJIbHBIN OTBET Ha 1
3aJJaHuE COOTBETCTBYET |
6amty. Bpems tectupoBaHus -
30 munyt. CTyaeHTy
MPEAOCTABIISACTCS JIBE MOIBITKU
JUTSL IPOXOJK/ICHUS TECTa.
MaxkcuManbHas OleHKa 33 TECT
- 20 6amnos. Tect cunTaeTcs
YCHENIHO MPOMICHHBIM, €CITH
CTyneHT nan He meHee 60%
MPaBUJIBLHBIX OTBETOB (HaOpas

TectupoBanue
OCYILIECTBIISETCS, IMOO IIPU
ITIOMOIIXA KOMIIbIOTEPHOU
CUCTEMBI TECTUPOBaHUs, TH00
C MCIOJIb30BaHUEM BBIJAHHBIX
TECT-33JaHUI Ha OyMaKHOM
HocuTene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYILIECTBIISIETCS IPOBEPKA
TecTa 3K3aMEHaTOPOM U
BBICTABJIIETCS OLICHKA
COITIACHO METOAUKHU

BBICTAaBJICHHA OLICHKH.

He MeHee 12 6aioB).

Ika/sa oueHMBaHUS IPOMEKYTOYHOM ATTECTALMM: IK3AMEH.

[ITxana orteHnBanus

Onucanue

OTJIINYHO

Beinonnens! Bce Buibl yueOHOM paboThl, IpeayCMOTpEHHbIE y4eOHbIM
mw1aHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWM, yMEHUH,
HaBBIKOB TIPUBEAECHHBIM B TaOMUIaxX IOKa3aTelsiM, OIEepUpPYyET
PUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH, HaBbIKAMH, IPUMEHSET UX B
CUTYyallUsIX IOBBIILICHHON CII0)KHOCTH, HE HCIIBITBIBAECT 3aTPYIHEHUI
IIPY AHAJIMTUYECKUX ONEPALMSIX, [IEPEHOCE 3HAHUI M YMEHUH HA HOBBIE,
HECTaHapPTHBIE CUTYAIUH.

Xopomo

Beinonnens! Bce Bubl yueOHOM paboThl, MpeayCMOTpEeHHbIE y4eOHBIM
m1aHoM. CTyIEHT JEMOHCTPUPYET 4aCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHH, HaBBIKOB IIPUBEJACHHBIM B Ta0JINIIaX [TOKA3aTENsM, OIIEpUpYyeT
MPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH, HaBbIKaMU, IPUMEHSIET UX B
CUTyallUsX TIOBBIIIEHHON cnoxxHocTH. IIpm 3TOM MoOryT OBITh
JIOMYILIeHbl He3HAYUTENbHbIE OUIMOKH, HETOYHOCTH, 3aTPYIHEHUS MPH
AQHAJINTUYECKUX ONEpalusiX, MepeHOCce 3HAHUNW U yMEHUU Ha HOBBIE,
HECTaHIapTHbIE CUTYaIUH.

Y 10BIIETBOPUTEIEHO

BeinonHens! Bce Bubl yueOHOM paboThl, MpeayCMOTpEeHHbIE y4eOHbIM
m1aHoM. CTyAE€HT JEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHMI,
YMEHHMH, HaBBIKOB NPHUBEIEHHBIM B TaOJauIaX MOKa3aTelsM,
JIOTIYCKAIOTCS 3HAUMUTEIbHBbIE OIIMOKM, TPOSIBISETCS OTCYTCTBUE
3HaHUI, YMEHH, HaBBIKOB I10 PsIly TIOKa3aTeiel, CTYyJeHT UCIIBIThIBAET
3HAYUTENbHbIE 3aTPyJHEHHMS TPH ONEPUPOBAHUM 3HAHUSAMU U
YMEHHSIMH IPU UX MEPEHOCE Ha HOBBIE CUTYALIUH.

HeynosnersopurensHo

He BoimomHen oauH win Oosnee BUAOB y4eOHOMl  paloOTHI,
NPEeIyCMOTPEHHBIX y4eOHbIM MIaHoM. CTYAEHT JeMOHCTPHPYET
MOJTHOE OTCYTCTBHE WJIM HEIOCTaTOYHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB TIPHUBEJCHHBIM B TaOJHMIIaX IOKa3aTelsiM,
JOMyCKAIOTCS 3HAYUTENbHBIE OMIMOKH, TIPOSIBISETCS OTCYTCTBHE
3HaHUI, YMEHUH, HABBIKOB IO pAY MOKa3aTelei, CTYACHT HE MOXKET
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ONEPUPOBATh 3HAHUSAMHU U YMEHUSIMU IIPU UX NEPEHOCE HA HOBBIE
CUTYallUH.

7.3.  OueHo4YHbIE CpeCTBA
7.3.1 Texkyuuii KOHTPOJIb

Komnnexkm 3a0anuii 0na evitnonnenusn paciemnuo-cpaguyeckux paoom (PI'P)
PI'P Nel, uacmp 1

-11 0 2 0 2
A=1 3 2 B=|0 -3 3
3ajanue Nel. JTaHbI MATPHILIBI 0 -3/, 11 -y

o 2 T
Beimonuuts aeiicreus: A° +8B°

(2A+3B)2—4A’ —6AB =...

3aganue No2. [Ipoao/KUTh JTaHHOE MaTPUYHOE PABEHCTBO
U IIPOBEPUTH €r0 sl MaTpULl A U B U3 NepBOTro 3a/laHusl.
3asanue Ne3. Beluuciuth onpeaenuTenb IByMsl clioco0aMu: pas3iioKeHUEM 10 IIEPBOI CTPOKE U
Pa3JIoKEHUEM 110 IIEPBOMY CTOJIOIY.

1 0 -1 2
0 2 1 -1
11 -1 1
11 -2 1
3ananue Ned. Jlns naHHOM MaTpUllbl HaiTH 0OpaTHyIo MaTpuily. CaenaTh MpOBEPKY.
1 0 2
1 10

-1 2 3

3aganue NoS. PemuTh MaTpu4HOe ypaBHEHHE AXB=C (naiitu X). Cnenatb MpoBepKy.

o3 e el )

3azmanue Ne6. Haiitu panr maTpuuesl.

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

3 -8 2 6 20

PI'P Nol, 3a0anun no pewienuto cucmem JUHEUHbIX a12e0pauiecKux ypasHeHuil

3aganue Nel. Pemuts cuctemy merogom Kpamepa. Cuenats mpoBepKy.
X +4X, =X, =2
2%, +2X, +3%, =7
3X, +6X, —2%; =1

3ananue No2. Pemuts cucremy u3 Nel metogoM oOpaTHON MaTpHUIBI.

3aznanue Ne3. Pemnts cucremy u3 Nel metogom ["aycca.

3amanue No4. PemuTh HEOTHOPOIHYIO CUCTEMY MeToioM ['aycca. Haiitu oOmee pemenue u
YaCTHOE pELICHHUE.
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X, + X, +2X;+3X, =5
3% +2X, — 4%, - 2%, =1
o5, +4x, + 4x,=11
3aganue NoS. PemuTh otHOPOIHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u @CP.
2% +6X, —9%, —-9%, =0
4x, —5%;+ X, =0
3%, +3X, —7X;, —4x, =0
X, —3X, +2%X; +5%, =0
PrP Nol, uacms 2

m, n, p
3aznanue Nel. [loka3arb, 4TO BEKTOPBI 00pa3yloT 0a3uc B MPOCTPAHCTBE U PA3TIOKHUTH
m=(1,-12),n=(2,0,3),p=(-2,-11),a=(5,—-4,13).

BekTOp & 110 3TOMY Gasucy:

3azanue No2. JlaHbl BEKTOPBI My " Brscnus - KOJIJIMHEAPHBI JIU BEKTOPBI ayb,
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n-m.
A
Im|=6v2,|n|=2, (M,n) =135, a=6n-m.
eci
ZB A@l;-1;2),B(3;3;2),C(7;1;2).

. Haiitm , €CIIU

3apanue Ne3. Haiitu |a|,

3aganue Ne4. Jlan A ABC

3amanme NeS. TIpu kakux ‘X' BEKTOpHl & U b NEPHEHAUKYIIAPHBI?
a=(x;1;,-4),b =(x-3;12; x).

3asanue Ne6. Haiitu muiomans napamienorpaMMa, HIOCTPOEHHOTO Ha BEKTOPAx ayb
A
S T _ N T
a=2m-5n,b=m+n,|m|=12|n|=3, (m, n)=€.

3amanue Ne7. Haiitu mnomanps tpeyroasuuka ABC, ecnu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3azmanue Ne§. Jlansl BeKTOpbl ' '~ . BBIACHUTH — KOMIUIAHAPHBI JIM BEKTOPHL. Eciin BEKTOpHI HE
. a,b,c
KOMHJ’IaHapHBI, TO HAUTHU O6’beM napannenennnezla, HOCTpOGHHOl"O Ha BCKTOan ! ! nu

OTIPEAENUTh — KaKylo TPOUKY OHM 00pa3yIoT.

a@;-1,5,b(2;4;-2),c(3;0;1
3aganue Ne9. Jlns nuHeiHoro onepaTopa A4 3a1aHbl 00pa3bl 0a3UCHBIX 3JIEMEHTOB
Ae,, Ag,, Ae

3. 3anwmcaths MaTpuiy onepaTtopa 4 B 6asuce €285y aiirn obpa3

x

JJIEMEHTa
Ae, =7¢e,+3e,-2¢e,, Ae,=¢,—¢€,+4e,, Ae,=2e +2¢€,+3¢€,,
X=28€ —-4¢€,+¢,

3apanue Nel0. Haiiti coOcTBEeHHbBIE 3HAUCHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO onepaTopa,

—4 1
A= 3)
3aIaHHOT'O0 B HEKOTOPOM Oasuce ManI/ILIeﬁ

PI'P Ne 1, uacmob 3

3aganue Nel. Tlpsamas L MIPOXOAUT YEPE3 TOUKY A MapajuieJIbHO BEKTOPY q. [Ipsimas L,

MpoxXoauT 4€pe3 TOUKY B NEPUCHAUKYIISIPHO BEKTOPY n . Haititu TOYKY NEPCCCUCHUS NPAMBIX U

yYroja Mexxay HUMHU, €CJIN
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I I y
3aganue No2. Jlana npsimas !.Ilpsamasg 2 OpoXoAuT yepe3 TOUKHU A u B . Haiirn paccTostHue ot

I I o
TOUYKH [IEPECEUEHUs NPSIMBIX ' U 2 710 IpAMON 3.

|- X=-8t-3
1ly=3t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

3aganue No3. Hailitu paccTosHUE OT TOUKHU M, JI0 TIOCKOCTH & | IpOXOJIAIICH Yepe3 TOUKY A
HEPIEHAUKYIAPHO BEKTOPY N ecnn M, 0;1:7), A@;-1;4), n (6; 22; -3).
3ajanue No4. HaiiTu yroj MeXIy IJIOCKOCTEIO & U INIOCKOCTBIO B , IPOXOJISIIICH Yepe3 TOUKU
AB  C o a:5X+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3azanue NeS. 3anucaTh KAHOHUYECKUE YPABHEHUS MIPSMOM, 3aJaHHOW OOLIMMH YPaBHEHUSIMH.
X+2y-9z-10=0;
{3x+4y+8z—24=0.

3ananne Ne6. Haiitn Touky nepeceuenus npsamoii | u miockoctn @ u yron MEXy HUMU.
SaJaHue N0O. y yr Y

I:XLZ:X:Z—_l; a:X+2y-3z-12=0.
3 4 -2

3ananue No7. Ilpsamas L MIPOXOAMT uepe3 TOUku A u B. Ilpsamas l, IIPOXOJUT Yepe3 TOUKy M

MNEPNCHAUKYIIAPHO IIJIOCKOCTU @ . Haiitn YroJj MExAy IpAMbIMU 1 ¥ "2 ¥ BBIACHHUTD — JIEXKAT JIU
OHH B OJHOM IIJIOCKOCTH HJIN CKpCIIUBAIOTCA.

A(%-31),B(4,4,-5), M (-115-11), a:2x+3y-z-1=0.

X+3)? y?

u + y_ =1

3amanue Ne8. [lns maHHOM KPUBOM 49 25 yKa3ath (POKYChI, IKCIICHTPUCUTET,
nupekTpuckl. [Toctpouts KpuBYyto, H300pa3uTh GOKYCHI, TUPEKTPUCHI.

2 2
3azmanue Ne9. [IpuBecTn ypaBHEHHE KPUBOI 9x” —25y" ~18x+200y - 616 =0

KaHOHUYCCKOMY BUAY U MOCTPOUTH KPUBYIO.

K

Ilpumepol 6apuanmos KOHmMpPoONLHHIX padom
Bapuanur.

. F(A)
1. HaiiTu 3HaU€HUs. MATPHYHOTO MHOTOYJIEHA
-1 0
f(x)=-x>+2x*—x+3,A=
3 2
-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13

. -3 13 5 17
2. HaiiTu panr MaTpuilsl IpUBEIEHUEM K CTYIIEHYaTOMY BUTY

1 2 1
3 5 3
7 -1

3. BBIUMCIUTH ONpeAeanTeNb IPUBEICHUEM K CTYIIEHUYaTOMY BUIY
4. Haiftu matpuily, oopaTHyto 1aHHOH (a). Permute mMatpuunoe ypaBHeHue (0)
1 2 1

3 -5 3 1 -2 2 3 5
2 7 -1 I—s 4 IDX :I 3 -1 0 I
(a) (6)
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5. Pemuth cucreMy ypaBHEHHI. YKa3aTh 00111€e U OJHO YaCTHOE pPEIICHUE (a).
Pemmuth cucteMy ¢ moMOIIbI0 00paTHOM MaTpuIlsl 1 1o hopmynam Kpamepa (0)

4x, +9X, —5%X; —8X, =5 X, +2X,+ X% =5
3%, +7X, —2X%, —4x, =4 3%, —5X, +3X; =—7
(@) 2X, +5X, + %X, +3X, =3 ©) 2X + 17X, — X3 =13
Bapuant
1. PacrnmcaTh pa3ioskeHne BeKTopa X Mo BEeKTopaM p.a.r
x={5-12,1} p={1-30} q={1-11 r={0,-12}
2. KonnuHeapHbl 11 BEKTOPbI Pudr
a={2,0,1 b={-231 p=2a+2b g=3a-2b

3. JlaHa nupaMuja c BEpUIMHAMH B TOUKaX AAAA, .
Ai(—2,4,8)1 A (4,-12) , A, (-8,7,10) 1 A, (-3,4,-2)

Haitu:

a) yroil Mexay pedpamu Ah, : AA
0) 00beM MUPaMHIBI

B) AJINHY BBICOTHI, OHymeHHOﬁ Ha I'paHb A1A2A3

') HAalTH AJTUHY MEIUaHbI, IPOBEICHHYIO U3 BEPIINHBI A K pedpy 2l

4. BBIYUCIIMTH TUIONTAIb HAaPAIIENorpaMMa, TIOCTPOEHHOTO Ha BEKTOpax & u b a_ yroil MEXAY

BCKTOpaMH P n q

T
i-25+q b-p-3 (=2 -2 7

Bapuant

1. HaiiTu paccTOsAHHE OT TOYKH M, JI0 TIOCKOCTH (M1M2M3)
Mo (=9;10;2) M,(0;7,-4) M, (4;8-1) M,(-2;13)

{x+y+z—2:0

2. BblIcaTh KAHOHHIECKOE ypaBHeHue npsamoit: X\ Y 32+6=0

Xx-2 y-3 z+1

1 1 -4 ,Xx+y+22-9=0

. P(O;—1;3) "

3. HaiiTi TouKy nepeceyeHus npsMoi 1 IJIOCKOCTH:

4. Haiitu TOUKy R CUMMETPHUYHYIO TOYKE P orHOCHTETBHO IpsAMOI
x-1 YA

_y_z
-1 1

.=

. M
5. Hanucars ypaBHEHHUE TWIOCKOCTH & MpPOXOMSIE Yepe3 TOUKY — © M NEPIEHANKYISIPHO

psIMoii (Mle): Mo(3;2;0)’ M1(4;1;5)’ M2(2;—1;4).

6. HaiiTi KocHHYC yriia Mex 1y miockoctsva &t u 2

a,:3X—y+3=0 o,:x-2y+5z2-10=0
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Bapuanm 3a0anuiit mecma

-8 2 -6 -3 -13

1.1. HaitTu panr maTpulibl IpUBEICHUEM K CTYIIEHYaTOMY BUY 1 -8 13 5 U

[ 1 —2] ~ (—2 3 5 j
-3 4 3 -1 0
1.2. PemuTh MaTpU4HOE YpaBHCHHE

X +2X, +X =5
3% —5X, +3x%;, =—7
2% +7X, — %, =13

2.1. Hanicats pasinoskeHue BeKTopa X 1o BeKTopam p.q.r X= {5’ _12’1} , p= {1’ -3 0}

a:{l,—l,l}, r={0,-1,2}

1.3. Pemuth cuctemy mo ¢popmynam Kpamepa

2.2. BeruuciuTh II0IIa/b HapaienorpaMma, TIOCTPOEHHOTO Ha BEKTOpax & u b a _ yroJl MEXIY

BEKTOpaMH Pyud

—_— —_ —_— ] 1 o=—

a=2p+q b=p-3q  [p[=2 o[=2 4

2.3. Jlana nupaMuia ¢ BEpIIMHaMU B TOYKax A1A2A3A4 . Al(6’1’ 3) , A2(6’_2’_3), A3(2’ 2’0) ,
A(-5,10)

Haiitu nyiuny Menuansl, IPOBEACHHYIO U3 BEPILIUHEI A K pedpy A
Xx-2 y-3 z+1

3.1. Haiitu TouKy nepecedeHus npsiMoii u miockoct: 1 1 4 g X+Y+22-9=0
. . 1. P(0;-1,3
3.2. Haiitu TOUKY R CHMMETPUYHYIO TOYKe P OTHOCHTENBHO MpsAMOi . ( ) u
x-1_y_z
1 1 1.

3.3. Hanmcarh ypaBHEHHE IIIOCKOCTH & TpoXOoJsIIeii uepes TOuKy M, U TIEPIEHANKYIISIPHO
— (M.M,). M0(3;2;O), M, (455) M, (2-14)

2 2 —
4.1. [lana xpuBasi Broporo mopsigka X +4Y° ~12x+16y+16=0 T147vyyry kanormueckoe ypaBHenne

KPHUBOMW U ITOCTPOUTH €€.

! ! !
4.2. CocTaBUTH MaTpHILy Tlepexoza ot 6asuca &€ 8 k Gasucy &€&
€ =26, +6€,+6,; €,=6 -6, +6,; €, =6 +26,+6€,

, €CIH

7.3.2 IIpoMexyTOYHASI ATTECTALUSA

Bonpocet k x3zameny (1 cemecmp ounoii gpopmor 0dyuenusn, 1 cemecmp 3a0unoit ¢hopmol
00yuenus)

Marpuiipl, TUIIBI MATPHLL. OIIK-1
Onepanuu ¢ MaTpuIlaMu, UX CBOMCTBA. OIlK-1
YMHOXEHUE NPSIMOYTOJIBHBIX MATPHIL. OI1K-1
MatpuuHnas ¢popma 3alTUCH CUCTEMBI TUHEHHBIX anTreOpandecKux YpaBHEHHH. OI1K-1
OrnpeenuTeny U NX CBOWCTBA. OIlK-1
[TonsiTre onpenenutens. MUHOPHI 1 anredpandecKue TONOTHEHUS. OI1K-1
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Cuctembl TMHEHHBIX aNTeOpanvdecKuX ypaBHEHHM, OCHOBHBIC TIOHITHS 1 OIIK-1
OIpEEIICHUSI.

[IpaBuno Kpamepa penieHusi CUCTEM JIMHEHMHBIX YpaBHEHUH. OIIK-1
OOparHas MaTpuna U €€ BEIYUCICHHE. Y CJIOBUE CYIIECTBOBAHUS OOpaTHON OIIK-1
MaTpULbI.

Pemenue cucreM TUHEHHBIX anreOpandecKux ypaBHCHH METOJI0OM OOpaTHOM OIIK-1
MaTpHULIBL.

Merton ["aycca pemeHus CUCTeM JTUMHEUHBIX YpaBHEHUH. OIIK-1
PemreHne npou3BOJIbHBIX CUCTEM JIMHENHBIX ypaBHEHUN MeTooM [ 'aycca. OIIK-1
Panr matpuuel. Teopema Kponekepa — Kanennu. OIIK-1
OpHOpOoaHBIE CUCTEMBI JIMHEWHBIX ypaBHeHUI. Kpurtepuii cymecTBoBaHUS OIIK-1
HETPUBHUAJIBHBIX PEHICHUM.

IloHsiTHE BEKTOpA U JIMHEMHBIEC ONIEpallui HaJl BEKTOPAMM, CBOMCTBA OIIEpallU. OIIK-1
Jlunelinass KOMOWHAIIMS BEKTOPOB. OIIK-1
JIuneliHas HE3aBUCUMOCTD U JIMHEIHAS 3aBUCUMOCTh F'€OMETPHUUECKUX BEKTOPOB. OIIK-1
Kpurepuii nTMHEHONW 3aBUCHMOCTH.

[Tonstue 6azuca. KoopanHatel BekTopa. OI1K-1
OpToHOpMUPOBaHHEIN Oa3uc. PaznokeHue BeKTOpa Mo BeKTopam Oasuca. OIIK-1
YnopspoueHHas Tpoiika BEKTOPOB. OI1K-1
CkansipHoe, BEKTOPHOE M CMEIIIaHHOE TTPOU3BEICHNE BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM Oa3uce.

Y ¢n0BUs OPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB. OIlK-1
JIuHeliHble NPOCTPaHCTBA. OIlK-1
Martpuiia nepexoja ot 6a3uca k 6asucy. OIIK-1
CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUSI MATPHIIBI. OIlK-1
Cucremsl koopauHaT. [lekapToBbI MPSMOYTOJIbHbIE KOOPANMHATHI Ha miockoctu U B | OINK-1
IIPOCTPAHCTBE.

[lonsipHas cucrema KOOpAMHAT. OI1K-1
PaznuyHble TUIIBI YpaBHEHNUH IJIOCKOCTH M MPSIMOM. OIlK-1
Beruncrnenue paccTossHUNM MEXKAY ABYMs TOYKaMHU, TOUKOU U IPSMOM, TOYKOU U OIIK-1
MJIOCKOCTBIO.

Beruncienne paccTossHAsS MEKY CKPEIMBAIOIUMUCS NPSIMBIMU. OI1K-1
Brruncnenue yrioB Mexy AByMs NPSMBIMH, IPSIMON U IJIOCKOCTBIO, IBYMS OIIK-1
MJIOCKOCTSIMHU.

KpuBbie BTOpOro nopsiika ux reOMETpU4ECKHUE CBOMCTBA U ypPAaBHEHUS. OIIK-1
ITpuBeneHre KpUBOIl BTOPOro Nopsi/ika K KAHOHUYECKOMY BUAY.

KaHnoHMYeckue ypaBHEHHs AJIIMIICA, TUIEpOOIIbl, MapaboIbl. OIIK-1
YpaBHEeHHE TOBEPXHOCTH BTOPOTO MOPSIAKA. OIlK-1
Kanonnueckue ypaBHeHUs Cepbl, HIUTMIICOU]IA, KOHYCOB, THIIEPOOJIOU/IOB, OIIK-1
11apaboJIONI0B.

Tunossie BApMaHTHI OMJIETOB
1o aucuuIuinHe «JIuneiiHas aaredpa»

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUS POCCUUCKOM OEJIEPAILINI
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICIIEI'O OBPA3OBAHUS
«MOCKOBCKHUM NMOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)
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Huctummbna  «JIuneitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Onpenenurenu U UX CBOKWCTBA.
2. Pemuth matpuuHoe ypaBHenue XB=A ecnu A (1 2) B [—1 2) .
2 1/ 01

3. PeumuTh crucreMy METOIOM OOPATHON MATPUIIBI [ X, +2X, =1 .

{ZX1 -3x, =12
4, JlaHbl BEKTOpHI a =(-5,9,8), b =(-31-2), ¢=(-8,10,-10). [IpoBepuTh — KOMIUIAHAPHBI JIN
onn. Eciii HeT, HaliTH 00beM MapaiieNienuIeaa, IOCTPOCHHOTO Ha BEKTOpax a,b,c.
5. Haiitu yron Mexxny Bexktopamu a=(1-2-2) u p =(2,0,1) -
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MUHHCTEPCTBO HAYKU U BBICLIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXIEHUE
BBICILIET'O OBPA3OBAHUIA
«MOCKOBCKHUM NMOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKI/Iﬁ IHHOJIMTEX)

Huctmmummna  «JIuneitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jluneitnast komOuHanus sexktopos. basuc. KoopnunaTte! BekTopa.
2. BoruncnuTh onpenenuTens MaTpullbl C = AT, eciiu 1 2 -1).
A=l3 1 O
011
3. Pemnre cucremy ypaBHeHu# meToioM ['aycca [4x, —2x, +3x3 =12,
Xg +5Xy —3X%3 =
2% +3Xy — 2xq = 3
4. [Toxazate, uTto BekTOpsl M =(1-12), =(2,0,3), =(-2-11) oOpasyroT 0a3uc B
IIPOCTPAHCTBE.
S. Jano obiee ypaBHeHue npsmoii  —2x+3y-5=0. HanwucaTs: ypaBHEHHE PAMOU C YTIIOBBIM

K03 (UIIMEHTOM; YpaBHEHHE IPSIMON B OTpe3Kax; HOPMAaJIbHOE YpaBHEHUE MPSIMOM.
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Jl7is mpoBesieHusT TPOMEKYTOUHOTO KOHTPOJIS 3HAHHMN CTY/EHTOB B JHUCTAaHIIMOHHOM (opMaTre B
pa3zpaboTaHHBIX Kadenpoit «MareMaTukay OHJIAH-KypcaxX UMEIOTCS HTOTOBBIE TECTHI.



