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1. Heaun, 3a7a4u ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHH sl
MO JUCIHHUILINHE

K OCHOBHBIM yensim OCBOEHUS AUCHUIUIMHBI «MaTemaTHka» CieyeT OTHECTH:

- BOCIIUTAHHUE y CTYJICHTOB O0IIEH MaTeMaTHu4eCcKOn KyJIbTYpHI;

- IpuoOpeTeHHre CTYyIACHTaMU LIUPOKOr0 Kpyra MaTeMaTH4eCKHX 3HAaHWM, YMEHU U
HAaBBIKOB;

- pa3BHUTHE CIHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTHEM MaTEMATUYECKOW UHTYULIMH;

- YMEHHE CTYyJIEHTaMH pa3BUBaTh HABBIKK CAMOCTOATEIBHOTO H3Y4YeHHsS Yy4eOHOU U
HAy4YHOU JIMTEpaTyphl, COJEpIKaIe MaTeMaTHUECKUE CBEICHUS U PE3yJIbTaThl;

- MOATOTOBKY CTYJIEHTOB K JIEATEJIbHOCTH B COOTBETCTBUU C KBaJU(PUKAIMOHHON
XapaKTepUCTHKOW OakajaBpa IO HAmpaBIeHUIO, B TOM uucie (OPMUPOBAHHE YMEHUH
UCIIOJIb30BaTh OCBOGHHBIE MATEMATHUYECKHE METO/IbI B MPO(PECCUOHANBHOMN 1eATeIbHOCTH.

- TOATOTOBKY BBICOKOKBATH(HIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBHAX
u(ppoBol TYpOYJICHTHOCTH M BBICOKMX TEXHOJOTHYECKHUX PHUCKOB COBPEMEHHOU HH(PPOBOIi
HKOHOMUKH.

K ocHOBHBIM 3a0auam OCBOEHHS TUCHUIUIUHBI « MaTeMaTuKay CleayeT OTHECTH:

- OCBOGHHE CTY/JCHTAMH OCHOBHBIX TIOHSATHHA, METOIOB, (HOPMHUPYIOMHUX OOIIYIO
MaTeMaTUYECKYIO MOJIMOTOBKY, HEOOXOIMMYIO JJIsl YCIIEUTHOTO PEIIeHUs] MPUKIIAHBIX 3a7a4;

- (hopMHUpOBaHKE Yy CTyJIeHTa TpeOyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIIUX €T0
HAIPABIECHUIO MOJATOTOBKU U 00ECIIEUHBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

Koa u HauMeHOBaHMe

I/IHI[I/IKaTOpr JOCTHIKCHUSA

KOMIICTCHIIUH KOMIICTCHIIUH
OIIK-3. Crnocoben npumensaTs | MOIMK-3.1. [Ipumensier MaTeMaTU4eCKUun
COOTBETCTBYIOIIUI ¢u3uko- | anmapaT ucciaeaoBaHUsA (QYHKIMH, JTMHEHHON
MaTeMaTUYeCKHil  ammapar, MeToAbl | anredpbl, TudPepeHInaTbHOTO0 U UHTETPAIbHOTO
aHau3a U MOJIEJIMPOBAHUs, | UCUHCIICHMS, pAIOB, nuddepeHnaIbHbIX

TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO
UCCIIEIOBaHMS npu peleHnn
npoeccuoHaNBHBIX 3a7a4

ypaBHEHUH, Teopun (YHKUUH KOMIUIEKCHOTO
MIEPEMEHHOT0, UNCIIEHHBIX METOJI0B;

HNOIIK-3.2. [Ipumensier MaTeMaTU4YeCKUun
anmapar ~ TeoOpuM  (YHKLUUHU HECKOJIBKUX
MIEPEMEHHBIX, TEOpUU (QYHKIUI KOMIUIEKCHOTO
MIEPEMEHHOTO, TEOpUn pS0B, TEOpUn
g depeHINaIbHBIX YPaBHEHMUI;

HOIIK-3.3. [Ipumensier MaTeMaTUYECKUN
arrapar TEOPUU BEPOSITHOCTEN U MATEMATUYECKOM
CTaTUCTUKH;

HNOIIK-3.4. [Ipumensier
annapaTr YACICHHBIX METO/IOB.

MaTeEMaTUUYECKUN




2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnunnuna «MaTemaThkay OTHOCUTCS K (aKyJIbTaTUBHBIM JIUCHUIUIMHAM.
Hucuurnnuna «MatemaTrka» 00ecreuynBaeT u3yuyeHue JUCIUTUIINH:

B o6s3amenvhoil wacmu:
- MaTeMaTUYeCKHUI aHaIu3;
- TEOpHS BEPOSITHOCTEM U MaTeMaTU4YeCcKasi CTAaTUCTHKA;
- BBEJICHHE B IPOEKTHYIO JAESITEIbHOCTD;
- CIIeLIMAJIbHBIC TJIaBbl MATEMATUKHU.
B uacmu, ghopmupyemoii yuacmuuxamu oopazo8amenbHuIX OMHOULEHUN!

- mudpoBas 00paboTKa CUTHAJIOB;
- DJICKTPOMEXaHUYECKUE CHCTEMBI;
- OCHOBBI KOHCTPYUPOBAHHUSI PAINO3TICKTPOHHBIX CPEJIICTB.

3. CTpyKTypa H coJep:KaHue JUCHUNTHHBI
OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISICT 2 3a4€THBIX SAMHMIIBI -72 Jaca.

3.1. Buabl yueOHoi#i padoThl U TPYAOEMKOCTh

Ne Biia vaeO1oil pa6OThI KoanuecrBo | CemecTpbl
n/n y P 4acoB 1
1 | AyauropHble 3aHATHSI 32 32
B ToM uucne:
1.1 | Jlexuuu - -
1.2 | CemuHapcKue/paKkTHUECKUE 3aHATUS 32 32
1.3 | JJabopaTopHbIe 3aHATHS 0 0
2 | CamocrosiTesqibHasi padoTa 40 40
B ToM uucne:
21 | PIP 16 16
2.2 | IloaroToBka K CEMHHApY 14 14
2.3 | IlogroTroBka Kk 3a4ety 10 10
3 | [IpomMeskyTOUHas aTTeCTAILUS
Dx3aMmeH/aud.3aueT/3auer - 3auer
Hroro 72 72




3.2. Temaruuyeckuii IJIaH H3yYeHUsI JUCHUITHHBI «MaTeMmaTuka»

n/n

Pa3genbl/TeMbl
JTUCIHHUIIINHEI

TpynoeMKoOCTD, Yac

Bce
ro

AyauTopHasi pabora

JIex
1

CemuHap
ckue/
MpPaKTH4Ie

Jlabopa
TOPHBIC
3aHATU

A
3aHATUA

[IpakT
nyecKa

s

CKHEC HoaAroT

OBKa

Camoc
TOSITE
JbHAasA
pador

Pa3zgea 1. DiieMeHTHI JUHEHHOK
ajareopobl

24

12 0

12

1.1

Tema 1. Matpuiibl, 1elicTBUS HaJ
MaTpPULIAMH.

1.2

Tewma 2. Onpeaenurenu, uX CBOMCTBA U
BbIUKCIICHUE. MaTpruyHas 3a1uch
CUCTEMBI JINHEWHBIX YPABHECHMIA.

1.3

Tema 3. OOparHas MaTpHIia U ee
BBIYHCIICHHE. MaTpu4Has 3aruch
CHUCTEMBbI JINHEHHBIX YPAaBHEHUH.

1.4

Tema 4. CucreMbl JIMHERHBIX
areOpandeckux ypaBHEHUI, OCHOBHbBIE
MOHATHSI M OTIpe/ielieHus. Penienne
CHCTEM JIMHEHHBIX YPAaBHEHUH METOIOM
Kpamepa, MmeTo1oM 00paTHOM MaTpUILIbI

1.5

Tema 5. Pemenne cucteM THHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
Matpubl. Teopema Kponekepa-
Kanemmm.

1.6

Tema 6. Mertox I'aycca B
IIPOU3BOJIbHBIX CHCTEMAX JIMHEHHBIX
ypaBHeHUH. OHOPOIHBIE CUCTEMBI
JIMHEWHBIX YPaBHEHUN.

Paznea 2. BekTopsl.

20

10 0

10

2.1

Tewma 1. JIunelinble onepanuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEITHBIE
KOMOMHAIMK BEKTOPOB. JINHENHO
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE
CHUCTEMBI BEKTOPOB.

2.2

Tema 2. [lonsitue 6azuca. Koopaunarst
BekTopa. KommHaeapHOCTb,
OpPTOTOHAJILHOCTh U KOMIUIAHAPHOCTh
BEKTOPOB.

2.3

Tema 3. CkansipHO€ TPOU3BEICHUE
BEKTOPOB U €ro CBOMCTBAa. BekTopHOE
HpOI/ISBe)IeHI/Ie JABYX BeKTOpOB, ero
CBOICTBA.

2.4

Tewma 4. CMmemanHO€ MPOU3BEICHHE
TpPeX BEKTOPOB M €r0 CBOMCTBA.




Brraucnenue o6bema
napaJuiesnenurnesa. Y cioBue
KOJUTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMILTAHAPHOCTH BEKTOPOB.
OpTroHOpMUpPOBaHHBIH Oa3uc.
Beruncnenue ckainsgpHoOro, BEKTOPHOTO
Y CMELIAHHOTO IIPOU3BEICHUN
BEKTOPOB, 3aJaHHBIX KOOPJIMHATAMHU B
OPTOHOPMHPOBAHHOM Oa3Huce.

2.5

Tema 5. JIuneliHble MPOCTPAHCTBA.
Pa3mepHOCTh 1 6a3uc TMHEHHOTO
MIPOCTPAHCTBA.

Marpuia nepexoza ot 6asuca k 6asucy
npeoOpa3oBaHue KOOPIUHAT BEKTOPA
1pu u3MeHeHuu 6asuca. CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHBIC 3HAUYCHUS
JIMHEMHOTO oIeparopa.

Pa3zgen 3. KommiekcHbIe YucIa 1
MHOI'0YJICHEI

12

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yuces. PopMbl 3aITUCH KOMILIEKCHBIX
qucell.

3.2

Tema 2. Onepanuu HaJy KOMIUJIEKCHBIMU
yuciaaMu. Pa3inokeHne MHOTOWICHA Ha
MHOKHTEJIM OCHOBHAsI TeOpeMa
anreopsl

Pa3zgea 4. Anaauruuyeckas
reoMeTpus

16

10

41

Tema 1. Cuctembl KOOpAUHAT.
PasnuuHble TUIIBI ypaBHEHUN
IIOCKOCTH

4.2

Tema 2. Paznuunblie TUIIBI ypaBHEHUN
IIPsIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tema 3. B3auMHoe pacrnosnoxeHue
MIPSIMBIX HA IIJIOCKOCTH U B
IIPOCTpPaHCTBE. Brruncienue
PacCTOSIHUM MEXAY JBYMs TOUKaMH,
TOYKOH U npsiMoii. B3anmuoe
pacmoa0XeHne MIOCKOCTEM.
Beluncnenue paccTosHUN MEXKILY
TOYKOH M INIOCKOCTBIO

4.4

Tema 4. Kpussle BTOporo nopsiika ux
reOMETPUYECKHE CBOWCTBA. Y pABHEHHMS
AIIIUIICA, TUIIEPOOITBI, MAapaboIIbI
Ob11iee ypaBHEHUE KPUBOW BTOPOTO
nopsaka. ITpuBeeHne KpuBBIX BTOPOTo
MOpAJIKAa K KAHOHUYECKOMY BHUJLY.
[ToBepXHOCTH BTOPOTO MOPSAKA

Hroro

72

32

40




Conepxxanue pa3aesioB IMCUMILTHHbBI
Pasnea 1. DiieMeHTBI JIMHEHHOI aJredpbl
Tema 1. Matpuupl, 1eHCTBUS HAJl MATPUIIAMHU.
Tema 2. Onpenenureny, UX CBOWCTBA M BbIUMCIEHME. MaTpuyHas 3alUChb CUCTEMBI JIMHEHHBIX
YpaBHEHUM.
Tema 3. OOpaTHas MaTpuLa U €€ BeIYMCIeHUE. MaTpuyuHas 3a11uch CUCTEMbI JIMHEWHBIX YPaBHEHUI.
Tema 4. CucteMbl JIMHEHHBIX aireOpandecKux ypaBHCHUH, OCHOBHBIC IOHSATHS U OIPEACIICHHUS.
Pemenue cuctem IMHEHHBIX ypaBHEHHH MeToj0M Kpamepa, MeTo1oM 00paTHOI MaTpHULIBI
Tema 5. Pemienune cucteM JHMHEHHBIX ypaBHeHMM metoaoMm ['aycca. Panr martpuupl. Teopema
Kponekepa-Kanemnu.
Tema 6. Meton ["'aycca B mpOM3BOJIBHBIX CUCTEMaX JUHEUHBIX ypaBHEHHU. OTHOPOIHBIE CUCTEMBbI
JIMHEWHBIX YPaBHECHUH.
Pa3znen 2. BekTopsbl.
Tema 1. JIuneliHbple onepauuy Haja BEKTOpPaMHU, UX CBOMCTBA. JIMHENHbIE KOMOMHALIUK BEKTOPOB.
JInHeiHO He3aBUCHMBIE U TMHEWHO 3aBUCUMBIE CHCTEMBI BEKTOPOB.
Tema 2. Ilonsarue Oa3uca. Koopaunatel BekTopa. KommmHeapHOCTb, OpPTOTOHAIBHOCTH U
KOMIUIAHAPHOCTb BEKTOPOB.
Tema 3. CkanspHoe Ipou3BEIEHUE BEKTOPOB U €ro CBOWCTBA. BeKTOpHOE Ipou3BE/IEHUE JIBYX
BEKTOPOB, €TI0 CBOMCTBA.
Tema 4. CwmemaHHOe NIpPOU3BEIEHUE TPEX BEKTOPOB U €ro cBoicTBa. Brluncienue oObema
napajulejienunena. Y ciloBUE€ KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMILIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIHM 6a3uc. Beiuncienne ckaasipHOro, BEKTOPHOTO M CMELIAaHHOTI'O IPOU3BEIEHUI
BEKTOPOB, 33/JIaHHBIX KOOpAMHAaTaMHU B OPTOHOPMHPOBAHHOM Oa3uce. JIMHEHHBbIE MPOCTPAHCTBA.
PasmepHocTh W 0aswc JIMHEWHOTO MpocTpaHCTBA. Marpuiia mepexoga OT 0Oa3uca K 0Oasmcy
npeoOpa3oBaHue KOOpAMHAT BEKTOpa Npu u3MeHeHMH Oa3uca. CoOOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIC 3HAUYEHUS IMHEHHOTO OTlepaTopa.
Pa3zgen 3. KommiiekcHbIe YHC/JIa U MHOTOYJIEHBI
Tema 1. MHOXeCTBO KOMIUIEKCHBIX unces. @OpMbI 3aMUCH KOMIUIEKCHBIX YHCEIL.
Tema 2. Onepauyu Haj KOMIUIEKCHBIMM YHUCJIaMHU. Pa3inojkeHWe MHOrowieHa Ha MHOXXHUTEIN
OCHOBHas Teopema anreopsl
Pa3nen 4. AnHanuTnyeckasi reoMeTpus
Tema 1. Cuctemsl koopauHaT. Pa3nuyHble TUIIBI ypaBHEHHH MJIOCKOCTH
Tema 2. PaznuuHble TUIIBI ypaBHEHUI IPSIMOM Ha INIOCKOCTU U B IIPOCTPAHCTBE
Tema 3. B3auMHOe pacnoyio)KeHHE MpsIMBIX Ha IJIOCKOCTH M B INPOCTpaHCTBE. BurumcieHue
paccTOSHUN MEXIy IBYMs TOUKAMH, TOUKOM M NpAMOM. B3anMHOE pacnosiokeHue IUIOCKOCTEM.
Brruncnenune paccTossHAN MEKy TOYKON U IUIOCKOCTBEO
Tema 4. KpuBbie BTOpOro nopsjka ux reoMeTpu4ecKkre CBONCTBA. Y paBHEHHUS SJUIUIICA, TUIIEPOOJIHI,
napabosibl O611ee ypaBHEHUE KpUBOW BTOporo nopsaka. [IpuBeneHne KpuBbIX BTOPOro MOpsIKa K
KaHOHM4ecKkoMy Buay. IloBepxHOCTH BTOpOrO nopsiaka



3.3TemaTnka NMPaKTHY€CKUX 3aHATHH 1O JUCHHUIIJINHE

«MaremaTuka»
[IpakTuueckoe 3ausatue 1. MaTpuibl, 1eMCTBUS HaJ MaTPULIAMH.
[IpakTnueckoe 3anstue 2. OnpeneauTenu, uX CBOMCTBA U BbIUMCIeHHE. MaTpuyHas 3al1Ch CUCTEMBbI
JIMHEMHBIX YPAaBHEHUU.
[TpakTuyeckoe 3anstue 3. OOpaTHas MaTpHIla U €€ BEIYUCICHHE.
ITpakTryeckoe 3ansaTue 4. CucTeMbl JIMHEHHBIX alreOpanyecKuX ypaBHEHHUM, OCHOBHBIE TOHATUS U
ompeneneHus. Pemenne cucreM JTMHEHHBIX ypaBHeHHH MeTogoM Kpamepa, meTomom oOparHOi
MaTpPHLIbI
IIpakTrueckoe 3anatHe 5. PenieHue cucteM JIMHEMHBIX ypaBHEeHUN MeToioM ['aycca. Panr MaTpuibl.
Teopema Kponekepa — Kanemiu
[IpakTnueckoe 3anstue 6. Meron I'aycca B IpOM3BOJIBHBIX CHUCTEMAaX JIMHEHHBIX YpaBHEHUH.
OnHOPOAHBIE CUCTEMBI JIMHEHHBIX YPABHEHHUIM.
[IpaxkTrueckoe 3ansatue 7. BekTopsl. JInHelHbIE onepanuy HaJl BEKTOPaMH, UX CBOMCTBA. JIMHEHOe
IIPOCTPAHCTBO I'€OMETPUUECKUX BEKTOPOB. IToHATHE nMHEIHONH KOMOWHAIMKU BEKTOPOB. JIMHEHHO
HE3aBUCUMBIE U JINHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.
ITpakTryeckoe 3anstue 8. [lonsTue 6a3uca NpocTpaHCTBA FEOMETPUUECKUX BEKTOPOB. KoopanHaTsl
BekTopa. OpToHOpMHpOBaHHBINH Oaszuc. KommmHeapHOCTh, OPTOrOHAIBHOCTH M KOMIUIAHAPHOCTH
BEKTOPOB.
IIpaktnueckoe 3anarue 9. CkansdpHOE IPOU3BENEHUE BEKTOPOB M €r0 CBOWCTBA. Y CIIOBUE
OPTOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE NMpOu3BENEHHE ABYX BEKTOPOB, €r0 CBOMCTBA. Y CIIOBHE
KOJUINHEApPHOCTH BEKTOPOB
[IpaxTnueckoe 3anstue 10. CMenianHoe Mpou3BeACHNUE TPEX BEKTOPOB U €ro CBOKCTBA. Brruncienue
o0beMa MapajuieNenunesa U MNUpPaMUIbl. YCIOBHE KOMIUIAHAPHOCTH BEKTOPOB. Bbrumcienue
CKAJIIPHOTO, BEKTOPHOIO M CMELIAHHOTO IIPOU3BEICHUM BEKTOPOB, 3aJaHHBIX KOOpPJAWHATAMU B
OPTOHOPMHPOBAHHOM Oa3Huce.
[Ipaktnueckoe 3anstue 11. JluneliHble npocTpaHcTBa. Pa3smepHocTh M 0a3uc JIMHEWHOIO
npocTtpaHcTBa. Matpuiia nepexona ot 6a3uca k 6asucy. IlpeoOpa3oBanue KoopAMHAT BEKTOpa Ipu
n3MeHeHuu Oas3uca. JIuHeiHble onepaTopsl, AEUCTBUS C JIMHEHHBIMU orepatopaMu. CoOCTBEHHbIE
BEKTOPHI U COOCTBEHHBIE 3HAUEHUS] MATPHULIBI
[IpakTnueckoe 3ansTHE 12. MHOXECTBO KOMIIJIEKCHBIX uncen. @OopMbl 3aIMCH KOMIUIEKCHBIX YUCEIL.
JleicTBUsI HaJ KOMIUIEKCHBIMM 4YHCIaMH. Pa3jiokeHue MHOrouwieHa Ha MHOXHUTENIW, OCHOBHAs
TeopeMa ajredpsl
IIpakTnueckoe 3ansatue 13. Cuctembl KOOpAUHAT. Pa3Iu4HbIE TUIIBI YPaBHEHUM IIJIOCKOCTH
[IpakTnueckoe 3ansatue 14. Paznuunble TUIIBI ypaBHEHUH IPSIMON Ha IMJIOCKOCTU U B IPOCTPAHCTBE
IIpakTnueckoe 3ansatue 15. B3aumHOe pacnosokeHue MpsIMBIX Ha IJIOCKOCTH U B IIPOCTPAHCTBE.
Brruucnenue paccTosHUM MeXay ABYMs TOYKaMH, TOUYKOW M NpAMOW. BeIUMCleHHE pacCTOSHUS
MEXJy CKpEIIMBAIOIIMMUCA MNpsAMBIMA. B3auMHOE pacnojoKeHue IUIOCKOCTeW. BrlumciieHne
pacCTOAHUN MEK]ly TOUKOHN U MIIOCKOCTHIO
IIpakTnueckoe 3anarue 16. KpuBbie BTOporo mopsiika ux reOMETpUUECKHE CBOMCTBA. Y paBHEHUS
anuIca, runepoossl, mapadons OOLee ypaBHEHHE KpUBOM BToporo nopsiika. [Ipusenenue kpusoi
BTOPOT'O NOPAAKA K KAHOHMYECKOMY BHy. [loBepXHOCTH BTOpOro nopsaxa.

3.4 TemaTnka KypCcOBBIX IPOEKTOB (KYPCOBBIX PadoT)

KypcoBbie npoekTsl (KypcoBbie paboThl) y4eOHBIM IJIAHOM HE TPEyCMOTPEHBI.



4. YueOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHune

4.1. Hopmatusnbie 1okyMeHTHI 1 'OCTob1

1. ®I'OC 09.03.01 HMudopmaTika ¥ BHIUMCIUTENIbHAS TEXHUKA, yTBEPKAEHHBIM [Ipukazom
Muno6puayku Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021);

2. Axanemuueckuil yueOHBIN 11aH 1o HampasieHuto noarotoBku: 09.03.01 «Mudpopmaruka u
BBIYMCIIMTENbHAS TeXHUKay. [Ipoduns: Bed-TexHomoruu - ounas. 2026.

3. ObpazoBarenbHas nporpamma 1o HampaieHuto moAarotoBku: 09.03.01 «Mupopmatuka u
BBIYMCIIMTENbHAS TeXHUKa». [Ipoduns: Bed-TexHomoruu - ounas. 2026.

4. Vxa3 Ilpesunenra Poccuiickoit ®@enepanun ot 01.12.2016 Ne 642 «Crparerun HaydHO-
TEXHOJIOrM4ecKOoro pa3Butus Poccuiickoit denepanunm».

5. Ilpuka3z MunucrepctBa oopa3oBanus u Hayku Poccuiickoii @eneparmu ot 23.08.2017 Ne 816
«O0 ytBepxkaenun [lopsiaka npuMeHeHHs] OpraHu3alsIMi, OCYIIECTBISIOUMMI 00pa30BaTeIbHYIO
JESITENIbHOCTD, 3JEKTPOHHOIO OOY4YEeHMs, AUCTAaHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTMH mpu
peanuzanuu 00pazoBaTENbHBIX IPOTPAMMY.

4.2.  OcHoBHasl 1UTepaTypa

1. Topnau, b. A. Matemarnka ¥ aHaJIUTUYECKasi TEOMETPHS : y4eOHUK Jis By30B / b. A.
lopnau. — 2-e usn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 300 c. — ISBN 978-5-
507-44063-4. — Tekct : aneKTpoHHBIH // JIaHb : 37EKTPOHHO-OMOMMOTEeYHas CUCTEMA. —
URL.: https://e.lanbook.com/book/208664.

2. JluueiiHble anrebpa ¥ aHATUTHYECKAsi TEOMETPHS : yueOHO-MeToanueckoe mocodue / M. U.
CkBopiona, 1. B. Aatonosa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 ¢. — Tekcr : 37eKTpOoHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAS CUCTeMa. —
URL.: https://e.lanbook.com/book/240020.

3. TyranOaeB, A. A. Maremaruka u aHanuTH4eckas reomeTpus : yueonuk / A. A. TyranGaes.
— Mocksa : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4. — Texcr :
3JIeKTPOHHBIH // JIaHb : anekTpoHHO-Oubnmoreynas cucrema. — URL:
https://e.lanbook.com/book/333359.

4. 3abonotckuii B.C. Maremaruka u aHanuTuieckas reoMmerpust (yueOHbIH KOMILIEKC):
yuebHoe ocobue, 2-e uzn. Crep. M.: 3g-so MIHOPA-M, 2022. 309 c. (Bsiciiee
oOpa3oBaHue: OakamaBpHar).

5. Cuporuna U.K. MaremaTuka u aHaIuTHYECKas TEOMETPHSI: HHTEPAaKTUBHBIN KypcC: yueOHOe
nocobue st By3oB. CII6, U3a-o Jlans, 2022. 180 c.

6. Kypc nekumii mo yiuHeiHO# anredpe M aHATUTHUYECKOW TeoMeTpuu: yuebHoe mocobue. //
Kynpsisues B.YO., Matsm B.U., [lokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMWN»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsIii pecypc. ]

4.3  JlomoJHUTeLHAA JUTEPATYypa

1. Munocues, B. b. Kypc MaTemMaTuku a1 TEXHUYECKHX BBICIINX YU€OHBIX 3aBEJICHUH :
yueoHoe mocobue / B. b. Munocues, B. I'. 3y0koB, B. A. JIsxoBckuii. — 2-€ U3I., HCIIP. —
Cankr-IlerepOypr : Jlanb, 2022 — Yacts 1 : Ananutuyeckas reometpus. [Ipenenst u pssl.
Oyukiun 1 npon3BoaHbIe. JIMHeHas 1 BekTopHas anredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — TekcT : anekTpoHHbIH // JIaHb : 31eKTpOHHO-0MONINOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc MatemaTtuku Al TEXHUYECKUX BBICIIMX YU€OHBIX 3aBEICHUH :
yueoHoe mocobue / B. b. Munocues, B. A. JIsxosckuii, A. . MapTeIHEeHKO. — 2-¢ H3]1.,
ucnp. — Cankr-IlerepOypr : JIanp, 2022 — Yactb 2 : @yHKIUN HECKOJIBKUX ITEPEMEHHBIX.
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WuTterpansaoe ucuncienue. Teopus mons — 2022. — 432 c. — ISBN 978-5-8114-1559
Tekcr : anexkTpoHHbii // JlaHb : 2eKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Kpartkuii kypc BbICIIEH MaTeMaTHKU [DIEKTPOHHBIA pecypc]: yuel. - DJIeKTpoH. AaH. -
MockBa:  JlamkoB wu K, 2017. - 510 c. [Pexum pgocrynma: URL:
https://e.lanbook.com/book/93522. - 3ari1. ¢ skpana.] .

4. 3yoxoB B.I'., JIsxoBckuii B.A., Mapteireako A.U., MunocneB B.b., [Tymkaps E.A. Kypc
MaTEeMAaTHUKH ISl TEXHUYECKUX BBICIIUX y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MT'TI1Y, 2012.
400 k3.

5. Wneun B.A., Tlo3nsk O.I'. Ananutuueckas reomerpus. M.: Hayka. ['maB. pen-us ¢uzuko-
MateM. JTuT-pel, 1988. 224 c.

6. bexnemumer, JI.B. Pemenue 3amay u3 Kypca aHaIMTHYECKOW T€OMETPUU M JIMHEHWHOU
anreOpel [DIEKTPOHHBINA pecypce]: yued. mocobue - DneKTpoH. aaH. - MockBa: Ou3mariur,
2014. - 192 c. [Pexxum poctyma: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana.]

4.4 DueKkTpoHHBbIE 00pa3oBaTeJbHbIE PeCypPChl

[IpoBenenne 3aHATHI W aTTeCTallMii BO3MOXHO B JHWCTAaHIMOHHOM (opmare C HpUMEHEHHEM
cUCTeMbl JucTaHIMOHHOro oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTtuka» 3JIEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pazpenam

MIpOrpaMMBIL:.

Haszpanue DOP

JluneitHas u BekTopHas aiareopa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTH4ecKasi reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843
Matemarika i aHainTHeCKas https://online.mospolytech.ru/course/view.php?id=462
reOMETPUs

Pa3paboranubsie DOP BKIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOp?II[OK HpOBeI[eHI/IFI pa60T B OUCTAHIIMOHHOM (bOPMaTe YCTaHaBJII/IBaeTCﬂ OTACJIIBHBIMHA

pacropsKeHUsIMHU IPOPEKTOopa Mo yueOHOM paboTe W/UiK EHTPOM Y4eOHO-METOAMYECKONH PabOTHI.

Kamnmﬁ CTYI[CHT 06€CH6‘~IGH I/IHI[I/IBI/II[yaJ'II)HI)IM HeOFpaHI/IquHI)IM )IOCTyrIOM K 3J'IGKTp0HH0171

oubmoreke MOCKOBCKOIO IOJIUTEXA

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

I/IHTepHeT-pecprH BKJIFOYArOT y‘Ie6HO-MeTO,Z[I/I‘{eCKI/Ie MaTepHualibl B JJICKTPOHHOM BHJC,

IpeJCTaBICHHBIE Ha caiiTe mospolytech.ru B pasaene: «L{eHTp MaTeMaTHYECKOTO 0Opa30BaHMS»

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

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

Ilone3nrie y‘-Ie6HO-MeTO,Z[I/I‘leCKI/IC u I/IH(I)OpMaLII/IOHHBIe MaTcepHraJibl IPCACTABJICHBI Ha caliTax:
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pPeCypCoB I/IH(1)OpMaI_II/IOHHO-TeHeKOMMyHHKaHHOHHOﬁ CETU «I/IHTepHeT» JJI1 OCBOCHHUA

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

4.5. JIulieH3NOHHOE U CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe odecredeHue
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemeHHbIe npodeccuoHaIbHBIE 0a3bl TaHHBIX U MHPOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuensb pecypcoB cetu UHTepHET, 1OCTYNHBIX /ISl OCBOCHUS JUCHHUIJIMHBI:
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HanmenoBanue Ccbliika Ha pecypc JocTynmHocTh

NudopmanuoHHo-cipaBOYHbIE CHCTEMbI

HocTtynHa B ceTn
WuTepuer 6e3
OTpaHUYCHUHN

https://stackoverflow.co

Stack Overflow
m/

Nudopmanmonnsie pecypesl Cetn

KoncysprantlLtioc http:// www.consultant.ru | locrymao

ITopran ®@enepanbHbIX
roCyJIapCTBEHHbIX
00pa30BaTeNIbHbIX CTaHAaPTOB
BbICLIEr0 00pa30BaHUs

http://www.fgosvo.ru. HoctymHo

JIeKTPOHHO-0MOJINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
WuTepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | loctynHa B cetu
ru/ Wurepuer 6e3
OTpaHUYCHU N

Ipodeccnonanbubie 6a3bl JAHHBIX

baza nanHbIX Hay4HOU http://www.elibrary.ru HoctymnHo
AJIIEKTPOHHOU OMOJIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymnHo
MoJIUTEeMaTHIecKasi peepaTUBHO-
6ubnuorpaduueckas u
HayKOMETpUYeCKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MaTepuajbHO-TEXHUYECKOe o0ecnevyeHne U CIUIIUHBI
MarepuanbHO — TexHHYecKas 0a3a yHUBEpCUTETa oOecledrBaeT NMPOBEJCHHE BCEX BHJIOB
3aH$[TI/II\/’I, npeaAyCMOTPCHHBIX y‘-I€6HBIM IJIaHOM, U COOTBECTCTBYCT I[GI\/'ICTBYIOHII/IM CaHHUTApHBIM U
MPOTHBOMOXKAPHBIM IIPAaBUJIaM U HOpMaM.
Kadenpa «MaremaTuka» He pacnosiaraeT COOCTBEHHBIM ay JTUTOPHBIM (POHJIOM U HCTIONIb3YET
yueOHbIe ayTUTOPUU U3 00I1ero poHa yHUBEPCUTETA.
HpI/I HGO6XO)II/IMOCTI/I JJIA IIPOBCACHUA HHTCPAKTUBHBIX MPAKTUYCCKUX 3aHATHN
UCTOJIb3YIOTCS KOMITBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToanueckne peKOMeHIAIMU
6.1. MeToauyeckue peKOMeHAALMHU /51 MPenoaaBaTes
110 OPraHu3auuM 00y4eHus
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[Ipexne Bcero, ciuemyer oOpaTUTh BHUMAaHHE CTYACHTOB Ha TO, YTO IMPAKTUYECKH BECh
U3y4daeMblil IMU MaTepHaj He TpeOyeT KaKoH-JIn00 CrieuallbHON (JIOMOJIHUTENbHON ) TOATOTOBKH U
BITOJTHE MOXKET OBITh YCHEIIHO M3YYeH, €CIU CTYACHTHI OyIyT NOCEIIaTh 3aHSATHs, CBOCBPEMEHHO
BBINOJIHATE JIOMALIHME 33/JaHUs M IOJb30BATHCS (IPU HEOOXOJUMOCTH) CHCTEMOM IJIAHOBBIX
KOHCYJIbTAIlMil B TEUCHHE KaXI0ro cemectpa. Bomeammue B kypc JluHelHoi anreOpsl pa3aess
ABJIAIOTCS KJIACCHUYECKUMH, B TO )K€ BPEMs OHU INPAKTUYECKH OPUEHTHPOBAHBI, TaK KaK HMEIOT
LIIMPOKOE PacHpOCTPAHEHUE Ul PELICHHsS Pa3HOro pojaa 3ajad BHYTPU caMOW MaTeMaTHKU U
IIPUKJIAIHBIX 3a7a4. FIX OCBOCHHE IOMOXKET CTYI€HTaM JIOTUYECKH BEPHO, ApIYMEHTUPOBAHO U SICHO
CTPOMTb YCTHYI0O M THHCbMEHHYIO pe€db, YCIEUIHO IPUMEHATh HAKOIUIEHHbIE 3HAHUS B
po¢ecCUOHATILHOMN 1EATEIbHOCTH.

HeoOxonmuMo ¢ caMoro Hayajna 3aHSATHHL pPEKOMEHJOBaTh CTYJEHTaM OCHOBHYK U
JOTIOJIHATENBHYIO JINTEPATypy, @ B KOHLE CEMECTpa JaTh CIUCOK BOIPOCOB JJIS IOATOTOBKH K
3a4ery.

Ha nepBoM 3aHATHM IO JUCLUIUIMHE CIeyeT 0053aTelIbHO MPOMH(POPMUPOBATH CTYIEHTOB
0 BHJIE ¥ opMax TEKyIIeH U IPOMEKYTOUYHOM aTTECTAIHNA 10 TUCIUIUINHE, CPOKAX UX
IIPOBEJCHUS, YCIOBUAX J0IyCKa K IPOMEKYTOYHON aTTECTAllUU, IPUMEHSAEMBIX BUAAX
IIPOMEKYTOUYHOTO KOHTPOJIS.

W3n0xeHne TEOPETUYECKOr0 Marepuaja JIOJDKHO CONPOBOXKIAATHCS WIUIIOCTPATUBHBIMU
pUMEpaMH, THIATEIBHO OTOOPAHHBIMHU TPETOAaBATENEeM TaK, YTOOBl TEXHUYECKHUE TPYTHOCTH U
BBIKJIQJIKM TIPU PEIIEHUU 3aJa4d HE OTBJICKAIM OT TJaBHOIO: OCMBICIEHUS HIEHM U CYTH
npUMeHsieMblX MeTos0B. CiielyeT Bcerja yKa3blBaTb IPUMEPHI MPAKTUYECKOTO IPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUHN U (popmyil.

[TpakTHueckue 3aHATUS JOJKHBI ObITh OpPraHM30BaHbl IPENOJABATEIEM TaKUM OOpa3oM,
4yToObl  OCTAaBaJOCh BpEMs Ha [EPUOJAMYECKOE BBIIOJHEHHWE CTYAEHTaMHM  HeOOJbLION
CaMOCTOSITENIbHOM pabOThl B ayIUTOPUH I IPOBEPKU YCBOEHUS U3JI0KEHHOTO MaTepuara.

[IpenonaBatenb, BeOyLIM NPAKTUYECKHE 3aHATHS, JOJDKEH COIVIACOBBIBATh Y4eOHO-
TEMaTUYECKUM MJIaH 3aHATHI ¢ JIEKTOPOM, UCIIOJIB30BaTh €ANHYIO CUCTEMY 0003HAUEHUH.

[TpenonaBaremnto cieayer JOOMBAThCs CUCTEMaTHYECKON HENPEphIBHOM pabOThI CTY/IEHTOB B
TE€YEHHE CEMECTpa, HEOOXOAMMO BBISBIISATH CUJIBHBIX CTY/IEHTOB U IIPUBJIEKaTh UX K HAy4HOH padoTe,
K Y4aCTHIO B Pa3HOI'0 poJia OJMMIINAAAaX U KOHKypcax.

CTyzAeHT JOMKEeH OIIyIIaTh 3aMHTEPECOBAHHOCTD MPEINO0/1aBaTesl B TOCTHKEHUN KOHEYHOT O
pe3yibTaTa: B IPHOOPETEHNU 00y4atoMMHCS IPOYHBIX 3HAHUH, YMEHUI U BIIaJIeHNs] HAKOTUIEHHON
nH(popMalen s peleHus 3a1ad B Ipo(hecCHOHaIbHON e TENIbHOCTH.

OO6pa3zoBarenbHbIE TEXHOJIOTHH.

[TpoBeneHue 3aHATUI U aTTECTallMi BO3MOXHO B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTeMBbl JHUCTaHIMOHHOro oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTruka» 3JEKTPOHHBIX 00pa3zoBaTelbHbIX pecypcoB (DOP) mo Bcem pasaenam
nporpaMmsl (cM. 1. 4.4).

[Topsimox mpoBeneHUs pabOT B AMCTAHIMOHHOM (hopMare yCTaHaBIMBAETCS OTIEIbHBIMU
pacropsKeHUsMHU IPOPEKTOopa 1Mo y4eOHOM paboTe W/UiK EHTPOM Y4eOHO-METOAMYECKONH PabOTHI.

6.2. MeToauyeckue yKazaHus i 00y4ar0MXCs M0 OCBOEHUIO

JHCHHUIIINHBI

Pa3nen: 3j1eMeHTBI THHEHON anredpbl

Martpuubl u onpenenutenu. [Ipexne Bcero, CTyA€HT OJKEH MOHSTh, YTO MaTpHUIa — 3TO TalIuIa

qucen (MpuyeM 3Ta Tabauia MOXKET UMETh OJJUHAKOBOE YUCIIO CTPOK U CTOJIOIOB, @ MOXKET OBITh U

MPSIMOYTOJIBHOM), @ ONIPEIeIUTENb- 3TO YHCIIO0, 3aIIUChIBAEMOE B BUJIE KBAJPaTHOM TaOIUIIbI, TO €CTh

OTIPEJICNIUTENN CYIIECTBYIOT TOJBKO y KBaJpaTHBIX MaTpull. Creayer oOpatuTh 0co00e BHUMAaHUE

Ha Oornepanrio YMHOXKCHUS MTPAMOYT'OJIBHBIX MAaTPHUI[ U ITIOHATH, KAKUM ITOJIYHaCTCA IMMOPAJTOK MATPHUILIbL

— mnpousBefieHnss. OcoOEHHOCTh MAaTpHI] TaKkKe COCTOMT B TOM, YTO IMPOU3BEIACHHE MATpHIl He
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MEPECTaHOBOYHO, TO €CTh CJEIyeT 00s3aTeNbHO YOEIUThCS B ATOM, PELIMB COOTBETCTBYIOIINE
3amaun. BaxkHbIM sBJsieTCsl MOHATUE OOpaTHOM Marpuilbl. Hajgo 3HaTh ycioBHE CyIIeCTBOBaHUS
00paTHOW MaTpHIbl U AITOPUTM ee mocTpoeHus. llocie ee BBIUMCIICHUS LIEIeCO00pa3HO JenaTh
MIPOBEPKY MPaBUJIBHOCTH PEIICHUS, BBIIOJHUB OINEPalMi0 YMHOKEHUS (JOJDKHA TMOMYYUTHCS
eauHUYyHas Mmatpuua). llpu u3yueHuu omnpenenuTenell HaAO YETKO YCBOMTHb IIOHSATUS MHUHOPA,
anreOpanvecKkoro JOMOJHEHUs, 3HaTh MHOTOYHUCIIEHHbIE CBOMCTBa ompenenuTens. Jas ocBoeHUs
TEXHUKHU BBIYMCIICHUS OTIPEICIUTENEH 11e1ec000pa3Ho, BEHIOPaB IPOM3BOJIBHBIN ONPEICIUTENb BBIIIE
TPETHEro MOPSIIKA, PACKPBITH €r0 PA3IMYHBIMU CIIOCOOAMHU, IPUMEHSIS Pa3JIOKEHUE U IO CTPOKaM U
no cronbnam. OOpatuTe BHUMaHHE, KaKHE CTPOKH (CTOJIOLBI) MpPEANOYTUTENbHEE BIOUPATh IS
PaCKpPBITUS OIIPEIEIUTENS], YTOOBI yIPOCTUTH €ro Beruucienrne. OcodeHHo 3heKTHBHO BHIUHUCICHHE
OTIPENICNIUTEINS C TIOMOIIBIO JIEMEHTAPHBIX MPEoOpPa30BaHMM, MPUBOAALIMX €T0 K TPEYrOJIbHOMY
Buny. I[lpu n3yueHuu pemeHuil cucteM JUHEHHBIX anrebpanyeckux ypaBHeHnui (CJIAY) obGparute
BHHUMaHUE, MPEXK/IE BCEro, Ha MOHATUE PELICHUs] CUCTEMBI U YCIIOBHS CYLIECTBOBAHUS PELIECHUI B
3aBHCHUMOCTH OT COOTHOUICHHS MEXKIY PAHTOM MATPHIIbl, PAHTOM PACIIUPEHHON MAaTPHUIbl CUCTEMbI
M YHCJIOM HEW3BECTHBIX M ypaBHeHHH. OOparuTe BHUMaHHME Ha YCIOBHS NpPUMEHEHHUs (hopmyi
Kpamepa u wmetroma oOpaTHOii MaTpuubl. BHuMarenpbHO pa3bepuTe MpUMeEpbl pEIICHUs
MPOM3BOJBHBIX CHCTEM JIMHEHHBIX anreOpanyecKkux ypaBHeHHH wmeronoMm [aycca (BBeneHue
0a3MCHBIX ¥ CBOOOIHBIX MIEPEMEHHBIX ).

Pa3zpnesn: Di1eMeHTHI BEeKTOPHOM aJredpsbl

[Mpu w3ydeHUM NAaHHOH TEMBI HEOOXOAMMO OOpaTUTh BHUMAaHHWE Ha JIMHEWHBIC OMEpaluu HaJ
BEKTOpaMH, HA TIOHATUS JIMHEWHON HE3aBUCHUMOCTH M JUHEHHOW 3aBUCHMOCTH BEKTOPOB, Ha
dbyHIaMeHTaIBHOE MOHATHE 0a31ca BEKTOPHOTO MMPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha
pasjokeHue BeKTopa mo 0Oasucy. 3HaTh OMpeleleHHe, T€OMETPUUYECKUE CBOMCTBA CKAJISPHOTO,
BEKTOPHOI'O U CMEIIAHHOTO NPOU3BEACHUS BEKTOPOB, (DOPMYJIbI JIsl UX BHIYHUCIICHHS B BEKTOPHOU U
B KoopauHaTHOU (opme. OO0s3aTeNbHO 3HATH U yMETh IMPOBEPATH YCIOBUS OPTOTOHAIBLHOCTH,
KOJUIMHEAPHOCTH U KOMILJIAHAPHOCTU BEKTOPOB.

Pa3nen: koMnJieKCHbIE YHCJIa 1 MHOTOYJIEHBI

B sToMm paszpene, mpexje BCEro, HaJo MOHSTb, YTO KOMIUIEKCHOE UYUCIO SIBUIOCH PAaCHIMPEHUEM
MOHATHUS JICHCTBUTENBHBIX YKCEN, 3HATh ONpeAeieHne U TpU (HOPMBI 3aITUCH KOMILJIEKCHOTO YUCIia
(anreOpanueckyro, TPUTOHOMETPUUECKYIO M IOKAa3aTeJIbHYIO), TEOMETPUUYECKYI0 HWHTEPHPETALIIO
KOMIUIEKCHOTO YHCJIAa U B3aHMHO-OJHO3HAYHOE COOTBETCTBHE MEKIY MHOMXECTBOM KOMILIEKCHBIX
YUCEeJT U MHOXKECTBOM TOYEK KOMIUIEKCHOW TUIOCKOCTH. 3HaTh (opmyiny Ounepa. KomrmiekcHbie
qHciIa MOKHO M300pakaTh C MMOMOIIBbIO BEKTOPOB Ha KOMIUIEKCHOM tockocTH. [ToaTomy onepanuun
CIIO)KEHMSI M BBIYMTAHMSI KOMIUIEKCHBIX YHCENl MOTYT OBbIThb CBEAEHBI K ONEpalusM CIOXKEHHUS U
BBIUATAHUS COOTBETCTBYIOIMX BEKTOPOB. Hano 3HaTh M yMETh BBINOJHATE ONEPALUNA YMHOKEHHUS,
JIeJIeHUsl, BO3BEJCHHUS B TIOJOXKUTEJIBbHYIO CTENEHb KOMIUIEKCHBIX 4YHCEJ, 3alUCaHHBbIX B
TPUTOHOMETpHUECKON (hopMe, N3BICUCHHS KOPHS N-0i CTETIeH! M3 KOMIUIEKCHOT0 ymcia. Cienyer
o0paTuTh BHUMaHHE HA TO, YTO MHOKECTBO KOMIUIEKCHBIX YHCEN SIBISETCS 3aMKHYTHIM, TO €CTb
mobas anredpandeckas ornepanus HajJ KOMIUIEKCHBIMU YHMCIaMU HE BBIBOJAMT 3a Mpeesbl 00JacTu
KOMIUIEKCHBIX uucen. Hano 3HaTh pa3nuyHble BUABI Pa3ioKEHUsS MHOTOYIEHA HA MHOXHUTENIN JJIs
CllyyaeB, KOIJla CpeAu KOpHEeH MHOrowjieHa MOTyT ObITh KpaTHbIE, KOMIUIEKCHbIE KOPHH. DTH
CBeICHUsI OyAyT HCIIOJIb30BAaTbCS, HANPUMEpP, B HHTETPAILHOM HCUHCICHHM TPU BBIYMCICHUHU
MHTETPAJOB OT JpOOHO-pallMOHATBHBIX (YHKUWH, NpU pEIIeHUH JIMHEHHBIX OIHOPOJHBIX
g depeHINaTbHBIX YPaBHEHHUH N-TO MOPSAKA C MOCTOSHHBIMU K03 pUlineHTaMu.

Pa3nen: AHaaIMTHYECKAs TeOMeTpHs

[Ipy w3ydyeHHH aHATUTHYECKONH TI'e€OMETpPHUM CIIEyeT, IMPEeXJe BCEro, MOHATh, YTO €€ 3ajaueit
ABIISICTCA U3yYEHHE FeOMETPHUUECKUX OOBEKTOB MPU MOMOIIM aHAIUTHUYECKUX METOAOB alreOphl U
MaTEeMaTHYeCKOro aHajiu3a. B OCHOBE Takoro MnojxoAa JEXUT METOJ KOOpJAUHAT, BIEpBBIC
cUCTeMaTnyecku npuMeHeHHbI P. JlekaproM. OCHOBHBIE NMOHATHSA T€OMETPUM (TOYKa, MpsimMas,
IJIOCKOCTh) SIBJISIFOTCSL HEOIPEAETsIeMbIMU, U JUISI UX OMHCAHUS NMPUMEHSETCS] aKCHOMAaTUYECKUN
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METO/I, TO3BOJISIFOIINM yCTaHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM TOUYEK
IPSIMOMl M1 MHOXKECTBOM JIEHCTBUTEJIbHBIX YMCET M, TAKUM 00pa3oM, BBECTU CUCTEMY KOOpPJHUHAT.
Hano getko ycBOUTH pa3nuyuHble (POPMBI ypaBHEHHH MPSIMON M IJIOCKOCTH YMETh MEPEXOAUTH OT
oJHOM hopMsI K 1pyroif. CiieayeT OCMBICIUTD U YCHEIIHO IPUMEHATh PeILIeHHsI KIIAaCCUYECKUX 3a1a4
AHAJIMTUYECKOW F€OMETPHUH O B3aUMHOM PACIIOJIO0KEHUU MPSAMBIX U IJIOCKOCTEH, YMETh ONPEAEIATh
YIJIbl U PACCTOSIHUS MEXKIY Pa3IUUYHBIMUA T€OMETPUUECKUMH OOBEKTaMH.

YcneurHoe M3ydeHue MUCHUIUIMHBI «MaTeMaThkay, NpruoOpeTeHrne HeOOXOIMMbIX KOMITETCHIINH,
YMEHUH W HaBBIKOB BIAJICHHUS MaTE€MAaTUYECKMM alIaparoM TpeOyeT OT CTYIAEHTOB OOJbLION
caMmocTosTenbHON paboTel. Heo6xomumo oOpaTuTh BHUMaHHUE, YTO KOJMUYECTBO YacOB, OTBOJAUMBIX
Ha CaMOCTOSITENIbHYIO pab0Ty B COOTBETCTBUU € y4EOHBIM IIJIAHOM, OOJIBIIIE YKCIIa YACOB, OTBOAMMBIX
Ha BCE BU/IbI AYAUTOPHBIX 3aHATH.

CamocrosrenbHas padoTa sBIS€TCSI OJHUM M3 BUIOB y4eOHBIX 3aHATHH. Llenb camocrosiTenbHOR
paboThI — MPAKTHYECKOE CAaMOCTOSATEIIBHOE MOJIyUYeHHE CTyIEHTaMU HAaBBIKOB pabOThHI B IpOrpaMmMe
MaTeMaTHYeCKOro MOJICIMPOBAHUS, pACCMAaTPUBAEMBIX B IIPOLIECCE U3YUCHUSI JUCLIUIUIMHBL.
AyautopHasi caMocCTosITeNIbHAsE paboTa MO AUCLMILIMHE BBIIOJIHACTCS Ha yYEOHBIX 3aHATUAX O]
HEMOCPECTBEHHBIM PYKOBOJICTBOM NPEMNOAABATEINS U IO €ro 3aJlaHHIO.

BueaynutopHas camocTosTenbHas paboTa BHIIOIHIETCS CTYJJCHTOM 110 3a/JaHUI0 IPErojaBaTesi, HO
0e3 ero HermoCcpeJACTBEHHOTO YYacTHsl.

3aoauu camocmoamenvHou padomsl cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! paboThI;

- OCBOEHHE COJICPKaHMsI JUCLIUIUINHBL;

- yriyOseHue coiep KaHusi U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILIIUHBL

- UCIOJb30BaHUE MaTepuana, COOPaHHOIO U MOJYUYEHHOT'O B XOJE CaMOCTOSATENIbHBIX 3aHITUN IS
3¢ (HEeKTHBHON TTOJITOTOBKHU K 3a4ETY.

Buowt éneayoumopnoii camocmosamenvnoi pabomaol:

- BBITMIOJIHEHUE pacyeTHO-rpadudeckux pador;

- IOJITOTOBKA K 3a4eTy;

- IOATOTOBKA K CEMUHAPY;

JU1s1 BHITIOJTHEHUS JII0O0T0 BUIa CAMOCTOSATENIbHOM pabOoThl HEOOXOAMMO MPONTH CIIEAYIOIINE STAIBL:
- OIpeJIeIeHNE LEJIN CaMOCTOSTENbHON padOTHI;

- KOHKpETU3allys T03HaBaTEIbLHON 3a7a4u;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHSI, BEAYIIEro K PELICHUIO 3a/1auu;

- IJITAHUPOBaHUE pabOTHI (CAaMOCTOSITENILHOM WU C MTOMOIIBIO MTpernoaBaTesis) Ha/l 3aJaHUEM;

- OCYIIECTBIEHHE B TIIPOLIECCE BBHINOJIHEHUS CAMOCTOSTEIbHOW pPabOThl  CaMOKOHTPOJIS
(MpOMEKyTOYHOTO U KOHEYHOT'0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

- penexcus;

- Ipe3eHTaIMs padOThI.

7. ®DOoHJ OLIEHOYHBIX CPEICTB

B mporiecce 00ydeHHs UCTIONB3YIOTCS CIEAYIONIUE OLIEHOYHBIE JOPMBI CAMOCTOSTEIHHONU PabOTHI
CTYJICHTOB, OIICHOYHBIE CpEJCTBAa TEKYIIErO0 KOHTPOJSA YCIEBAEMOCTH U TPOMEKYTOUHBIX
aTTEeCTALN:

- pacueTHO-TpadudecKre paboTHI;

- KOHTPOJILHBIEC PAOOTHI;

- TECTHPOBAHNE;

- 3a4eT.

O1eHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIC 3aJaHUS
WHIUBUAYATBHO JJIS KOKAO0TO 00yJaromIerocs.
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B pe3ynbrare ocBOeHUS NUCIUTUTHHBI (MOAYJIsI) (GOPMHUPYIOTCS CIEAYIONHNE KOMIICTCHIINU:

Koa koMmnereHnuun HanmeHoBaHMe KOMIIETEHIIUH BbBIITYCKHUKA

OIIK-1 CnocoOeH IpUMEHSATh €CTECTBEHHOHAYYHBIC U OOLIEHHKEHEPHBIC
3HAHUS, METOJIbl MAaTEMATUYECKOTO aHATIN3a U MOJICIIUPOBAHUS,
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOIO UCCIIEJOBAHMUS B
po(heCcCHOHATTLHOM eI TEIbHOCTH

7.1 Meroabl KOHTPOJIA M OLICHUBAHUS Pe3yJIbTATOB 00yUeHUs!

HaunmenoBanue
KOHTPOJIS
pe3yIbTaTOB
0o0yueHus

Kpatkas xapakrepucTuka KOHTPOJIS
pe3yabTaTOB OOYUECHHUS

Texymui

OOyyaromuiics B~ TEYEHHE  CeMecTpa
CaMOCTOSITEIILHO BBITIOJIHSAET PSII PacdyeTHO-
rpaguyeckux padbor mo Teme paszaena. [lpu
MIPOBEPKE MPEIO/IaBaTelb OIICHUBACT KAueCTBO
oopmIIeHHSI, TPAaBUIIBHOCTH PACUETOB.

Texymui

Pemenne KOHTPOJILHOU paboThI
OCYILIECTBJISICTCS HA IIOCJIEIHEM 3aHATUH
nzydaemoro pasnena. KoHTponbHas pabota
BBINIOJIHAETCS VHIUBUYaIBHO KaXKIbIM
crynentoM. [lpu mnpoBepke mnpenonaBaTeib
OLICHUBAET IMPABWIBHOCTh IPOU3BEACHHBIX
pacyeToB.

Texymun

TectupoBaHWe TPOBOJUTCS HA TOCICIHEM
3aHSATHUM UW3y4aeMoW Tembl. TecTupoBaHue
OCYIIECTBIISICTCS,  JUOO  MpPU  TOMOIIU
KOMITBIOTEPHON CHCTEMBI TECTUPOBAHMSI, JINOO
C HCIIOJB30BaAHUEM BBbIJAHHBIX TGCT-Sa)IaHI/Iﬁ
Ha OymaxkHoM HocuTene. B pamkax
TCCTUPOBAHUA IMPOBEPACTCA 3HAHUC
TEOPETHUUECKON Oa3bl.

Bun xouTpons
Ne ni/m pe3yJbTaToB
o0ydeHus
Pacuerno-
1 rpaduueckas
paborta
KonTponbhas
2
pabora
3 Tect
4 3auer

[IpomexxyTouHbIN

[IpomexxyTouHast aTTecTalusi OOYYalOIIUXCS B
dbopMe 3aueTa TPOBOAUTCA IO pe3yJbTaTam
BBIMIOJTHEHUSI BCEX BUJOB Yy4eOHOW padoThI,
MPEyCMOTPEHHBIX YYEOHBIM IJIAHOM I10 TaHHOM
JMCIHIIINHE, npu 9TOM YUUTHIBAKOTCS
pe3yIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue ceMecTpa. OleHKa CTENEHHN JOCTHKEHUS
00y4JalmUMHUCS  TUTAHUPYEMBIX — PE3yJIbTaTOB
o0ydeHuss 1O  JWCHHUIUIMHE  MPOBOJAUTCS
MpenojaBareyieM,  BEAYLIIMM  3aHATHS 1O
JIACIIUIUIMHE METOJ0M J3KCHepTHOM oueHku. [1o
UTOTaM  MPOMEXYTOYHOM  aTTecTald 1O
JUCIUILIMHE BBICTABISCTCS OICHKA «3a4TCHOY,
WIIH «HE 3a4TCHOY.
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7.2.

IIkana u KPUTEPHUHN OLICHUBAaHUSA PE3yjabTaToB oﬁyquml

IToka3zaTenem OolleHUBaHUS KOMIIETCHLMI Ha Pa3IMUHBIX 3Tanax uX GOpMHUPOBAHUS SBISIETCS
JOCTIKEHHE 00yUYalOIMMUCS TIAHUPYEMBIX PE3yJIbTaTOB O0YYEeHHUS IO AUCIUIUINHE (MOYJIIO).

Kpurepun oueHuBanus

IMoka3zarennb 5 3 1 5
3HATH: OO0yuatommiics OO0yuaronmiics OO0yuaromuiics OO0yuaromruiics
TEeOopeTHYeCKHe J€MOHCTPHUPYET JEeMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
OCHOBBI JINHEWHOU MOJIHOE OTCYTCTBUE HEIOJIHOe YaCTUYHOE MIOJTHOE COOTBETCTBHE
anreOpsl 1 WIIH HEIOCTAaTOYHOE COOTBETCTBHE COOTBETCTBHE CIIEAYFOLINX 3HAHHH!
AHAIIUTUYECKOU COOTBETCTBUE CIEIYIOIIMX 3HAHUI: | CIEAYIOIUX 3HAHUW: | TEOPETHUECKUE
TEeOMETPUH, CIENYIOIIMNX 3HAHUI: | TEOPETUUYECKUE TEOPETUYECKUE OCHOBBI JINHEHHOU
KOMIUIEKCHBIE YHUCTIA. | TEOPETUYECKUE OCHOBBI JIMHEHHOU OCHOBBI JINHEHHOU anreOpsl 1
OCHOBBI JITHEHHOM anreOpel 1 anreOpsl 1 AHATNTHYECKON
anreOpsl 1 AHAITNTHYECKOH AHATUTHYECKOH T€OMETPHH,
aHAJTUTHYCCKOMN reoMeTpuu, reoMeTpuu, KOMIUJICKCHBIC YHCJIa.
reoMeTpuH, KOMIUIEKCHBIE YHCIa. | KOMIUIEKCHbIE yncna. | CBOOOAHO omepupyer
KOMILJICKCHBIE YHCIA. . Jomyckarorcs NPUOOPETEHHBIMU
HC3HAYNTCIIBHBIC 3HAaHUAMMU.
OIIMOKHU, HETOYHOCTH,
3aTpyJHEHHS IPU
AHATTUTHYCCKUX
oTeparmsx.
YMeETh: OO0yJatomimiics: He OObyJatormmiics OO0yuatomntuiics OO0yuatontuiics
pemnraTth 3agauu 1 yMEeT W B JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
YTIpaKHEHHS HEJIOCTATOYHON HETIOTHOE YaCTHYHOE MIOJTHOE COOTBETCTBHE
UCTIONIb3YSl OCHOBHBIE | CTEICHH yMEET: COOTBETCTBHE COOTBETCTBHE CIIEAYIOIINX YMECHUMH:

METO/Ibl, U3Y4YCHHBIC
B Kypce JTMHEHHOI

pemaTh 3a1a4u U
YOpaKHEHUS

CJEeYIOIHNX YMEHUMN:
pelaTth 3a1aud u

CIEAYIOIINX YMEHUMN:
pelaTh 3a1auu u

pemaTh 3a1a4u U
yIpaKHEHUS

anredpe u HCIIONIB3YSl OCHOBHBIE | YIPa)KHEHHUS YIpaXKHEHUS HCTIONB3YSl OCHOBHBIE
AHATTUTHYECKON METO/bI, H3y4YEeHHBIE UCTIONIB3YS] OCHOBHBIE | HCIIONB3YS OCHOBHBIE | METOBI, N3y4EeHHBIC
reOMETPUHY; B Kypce JIMHEHHOI METO/Ibl, U3YYEHHBIE METO/Ibl, U3y4YEHHBIE B KypcCe JIMHEIHOU
OIIEpUPOBATH C anredpe u B Kypce JTMHEHHOI B Kypce JIMHEHOU anredpe u
KOMILIEKCHBIMH AHAITUTUYECKON anrebpe n anredpe u AHAIIUTHYECKON
YHCIaMU. TEOMETPUH; aHAITUTHYECKON aHAIIUTHYECKON TEOMETPUH;
OIIEpPHPOBATH C TEOMETPHH; FEOMETPUH; OIEepHPOBATH C
KOMILIEKCHBIMH OIEpPUPOBATH C ONEpPHPOBATE C KOMIUIEKCHBIMU
YHCIaMH. KOMILIEKCHBIMU KOMILUIEKCHBIMHU yucnamu. CBoO60IHO
YHCIaMU. qUCIaMU. Y MEHUS oTepHupyeT
Homnyckarores OCBOCHBI, HO IpUOOPETEHHBIMHU
3HAYUTENbHBIE JIOITy CKaroTCs YMCHHSAMH,
OLINOKH, HE3HAYNTEIbHBIE MIPUMEHSET UX B
HPOSIBIIETCS OIMOKH, HETOUHOCTH, | CHUTyaIMax
HEJI0CTaTOYHOCTh 3aTpyAHEHUS MIPH MOBBIIEHHON
YMEHUH, 1O psixy AHAITUTHYECKHUX CII0’KHOCTH.
MoKas3aTeneH, orepanusx, IepeHoce
oOyJaromuiics YMEHUIl Ha HOBBIE,
HCIBITHIBAET HECTaHAAPTHEIE
3HAYUTENbHBIE CUTYyalHU.
3aTpyAHEHUs IIpU
OTIepPUPOBAHIH
YMEHUSAMH TIPH UX
TepeHoce Ha HOBEIE
CUTYyallHH.
BJIA/IETh: OOGyuarontuiicst He | OOyuaromuiics B OOGyuaronuiicst OOGyuatonuiicst B
HaBBIKaMU BIaJeeT WA B | HEIOCTATOYHOM YaCTUYHO BIIAJIEET: MOJTHOM 00BeMe
IPUMEHEHHUS CTETICHH BIIAJICET: BIIAJIEET:
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THEHHON anreOphl 1
aHaJUTUYECKON
TeOMETPUH K
€CTECTBCHHOHAYYHBIM
(pusmueckum u
TEXHUYECKUM)
3aja4am.

HEJIOCTaTOTHOH HaBBIKAMH HABBIKAMH | HaBBIKAMM HAaBBIKAMH | HAaBBIKAMU
CTETIECHU BIIaiceT MIPUMEHEHUS MPUMEHEHHUS MIPUMEHEHHUS
HaBBIKAMU JIMHEIHOW anreOpbl U | JMHEHHOW anreOpbl U | JIMHEWHOH anreOpsl U
NPUMEHEHHUS AQHAIUTHYECKOH aHAJIMTHYECKOM aHAJTMTUYECKOM
JIMHEHHOW anreOpbl 1 | TEOMETPUH K reOMETPHUH K reOMETPUH K
AHAJTMTHYECKOH €CTECTBEHHOHAYYHBIM | €CTECTBEHHOHAYYHBIM | €CTECTBEHHOHAYYHBIM
TeOMETPUH K (puznueckum u (puzngeckum n (puznueckum u
€CTECTBCHHOHAYYHBIM | TEXHHYECKUM) TEXHUYECKHUM) TEXHUYECKHUM)
(pm3mueckum u 3amagaM. 3aadaMm. 3amagaM. CBoOOTHO
TEXHUYECKHM ) OObyuatormmiics HaBpiku 0CBOCHEI, HO | IIpUMEHSET
3aJadam. HCTIBITBIBACT JIOIYCKaroTCs MOJTy4eHHBIC HaBBIKA
3HAYUTEIIbHBIE HE3HAYHUTEIbHBIC B CHTYaIHsAX
3aTpyIHEHUS PU OIMOKH, HETOYHOCTH, | TOBBIIICHHON
MIPUMEHEHHUU 3aTpyJHEHHS PU CII0’KHOCTH.
HaBBIKOB B HOBBIX AHAJTMTUYECKUX
CHUTYaIHsX. orepanusx, IepeHoce

YMEHUIl Ha HOBBIE,
HEeCTaHAapTHHIE
CUTYallUH.

IlIxana oneHUBaHUsA IPOMEKYTOYHOM ATTECTALMM: 3a4eTa.

[IIkana oueHNBaHUA

Onucanue

3auTeHo

BeinmonHensl Bce o0s3aTenbHBbIE YCIOBUS IOATOTOBKU CTYAEHTA K
IIPOMEKYTOYHOM  aTTeCTaluy, IPELyCMOTPEHHBIE  IPOTrpaMMOi
qucuuiuinebel.  CTyZeHT JE€MOHCTPUPYET COOTBETCTBHE 3HAHMIA,
YMEHH, HaBbIKOB IPUBEICHHBIM B TaOJIUIAX [T0KA3aTeseH, onepupyer
IpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH, HABBIKAMH, IIPUMEHSIET UX B
CUTyallUsX NOBBILIEHHOM cjoXkHOCTU. [Ipm 3TOM MOryT OBITH
JIOIyIIEHbl HE3HAYUTENIbHbIE OIMOKH, HETOUHOCTH, 3aTPyAHEHHs IIPpU
AQHAJIMTUYECKUX OIepalusax, IEPEeHOCEe 3HAHUNM W yMEHUN Ha HOBBHIE,
HECTaHJAPTHBIC CUTYALUH.

He 3auteno

He BbINOIHEHEBI 003aTENIbHEIC YCJIOBUS MOATOTOBKHM CTYACHTa K
HpOMe)KYTOqHOﬁ aTTeCTaluu, npeaAyCMOTPCHHBIC nporpaMMoﬁ
JUCHOUIINIMHBI, WKW CTYACHT ACMOHCTPUPYET HCIIOJIHOC COOTBETCTBUC
3HaHPII>i, yMeHHﬁ, HaBBIKOB NPHUBCACHHLIM B Ta6J'II/II_IaX HOKa3aTeHeﬁ,
JOMMYCKAIOTCAd 3HAYUTCIBbHBIC OHII/I6KI/I, MMPOSABIACTCA OTCYTCTBUC
3HaHPII>i, YMGHHﬁ, HAaBBLIKOB I10 pAOY HOK3.38.TGJ'ICI\/’I, CTYACHT HUCIIBITBIBACT
SHAYUTCJIBHBIC 3aTpyYAHCHUA TIIpU OICPUPOBAHWH 3HAHUAMU U
YMCHUAMU IIPU UX IEPECHOCEC HA HOBBIC CUTYAIIUH.

IIxana oueHUBAHUSA TEKYILIEro KOHTPOJIA.

HanmeHnoBaHue KOHTpPOIIsS
pe3yIBTATOB OOYUCHHS

IIIxana oneHUBaHUI Omnucanune

Pacuetno-rpaduueckas pabora

3aganue Ha PI'P BhigaeTcs Ha
MEPBOM 3aHITHU
COOTBETCTBYIOILETO pa3aeia
IUCIUINIMHEI U CIAaeTCs 110
OKOHYaHUH U3YUYEHHUS
COOTBETCTBYIOILIETO pa3ena
gucnuniauHel. PI'P 0oimkHEBL
OBITH BBIIOIHEHEI U

Otmuuno - Pabota cnana B
CpPOK, pacueTHas U
rpaduueckas gyactu
BBITIOJTHEHBI BEPHO, JTHOO
UMEIOTCSl HEIOUETHI, He
BITUSTIONIME HA KOHEYHBIN
pe3yIbTar.
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Xopouio - pacyeTHas 4acTh
BBINOJIHEHA BEPHO, B
rpaduyueckoit 4acT ecThb
3aMevaHus

Y 10BIIETBOPUTENBHO - B
pacyeTHO YacTu ecTh
3aMey4aHusi, METO]
BBINOJIHEHUS TpaduIecKoil
YaCcTH BHIOpaH BEPHBII
HeynoBineTBOpUTENBHO - B
pacyeTHO U rpaduUecKon
YacTsX €CTh IpyObIe
3aMeyvaHusl.

0(OPMIICHBI B COOTBETCTBHH C
TpeOOBAHUSMHU METOINICCKUX
yKa3zaHui kadeapsol.

KonrponsHas pabora

OtnuuHo - PaboTa BICOKOTO
KauyecTBa, ypOBEHb
BBINOJIHEHUS OTBEYAECT BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
coJiepKaHue Kypca OCBOEHO
MOJIHOCTHI0, 0€3 MpoOeIioB,
HE00XO0IMMbIE PAKTUYECKUE
HaBbIKU pabOThI C OCBOCHHBIM
MaTepHaJoM c(OPMHUPOBAHBI,
BCE IPEyCMOTPEHHBIE
porpaMMoil ooyueHus
yueOHbI€ 3aJaHUS BBIIIOJIHEHBI,
1100 HEKOTOPbIE U3
BBITNIOJTHEHHBIX 3a/1aHUi
CoJIepKaT HE3HAUUTEIIbHBIE
OIIMOKHU

Xopouio - YpoBeHb
BBITIOJTHEHUS pabOThI OTBEYAET
OOJIBIIIMHCTBY OCHOBHBIX
TpeOOBaHUM, TEOPETUUYECKOE
CoJlep’KaHne Kypca OCBOCHO
YaCTUYHO, HO MPOOEbl HE
HOCST CYILIECTBEHHOTO
Xapakrepa, He00X0IUMbIe
NPAaKTUYECKHE HaBBIKA PaOOTHI
C OCBOEHHBIM MaTepUajIoOM B
OCHOBHOM C()OPMUPOBAHBHI,
HEKOTOpbIE BUJbI 3aJaHUI
BBINOJIHEHBI C OIINOKaMH.

Y 10BAETBOPUTEIBHO -
Teopetnueckoe coaepxaHue
Kypca OCBOEHO YaCTHYHO,
HE00XO0/IMMBbIE MPAKTUUECKUE
HaBBbIKU pabOTHI HE
c(hOopMHUPOBaHBI, OOIBITUHCTBO
MPEyCMOTPEHHBIX
IIPOrpaMMoOi 3aJaHul He

3ammuTa TeMbl BKIIOYACT
pelieHue 3a1a4 B Ay JMTOPUH B
TEUEHHUE OJIHOU mapbl U
MIPOXOAMT MOCIE U3YUCHUS
COOTBETCTBYIOLIETO

paszaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLICHUTDH C(hOPMUPOBAHHOCTh
KoMIieTeHIIMi. Ha oTBeTHI
otBoauTcd 1,5 yaca.
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BEITIOJTHEHO; TIPH
JOIOJHUTEIbHON
CaMOCTOSITEeJIbHON paboTe Haj
MaTepHaoM Kypca BO3MOXHO
MOBBIIICHHUE KAa4eCTBa
BBITIOJIHCHHS YUEOHBIX
3aJIaHHil.
HeynoBnerBopuTenbHO -
Teopernueckoe copepxraHue
Kypca He OCBOEHO,
HE00XO0UMbIE IPAKTUYECKHE
HaBBIKH pabOTHI HE

c(OpMHpOBAHBI,
IPEIyCMOTPEHHBIE
IIPOrpaMMoOi 3a1aHus He
BBINOJIHEHBI
Tect copepxur 20 3aaHui, TectupoBanue
IpaBUJIbHBIN OTBET Ha 1 OCYILECTBIIsICTCSL, TUOO0 pHU
3aJlaHue COOTBETCTBYET 1 ITIOMOIIA KOMITbIOTEPHOU
Oamty. Bpems TectupoBaHus - | CUCTEMBI TECTUPOBAHUS, OO
30 munyT. CTyneHty C UCIOJIb30BAaHNUEM BBIJJAaHHBIX

. ., | mpexocTaBiIAeTCs 1BE MONBITKA | TECT-3aJaHUi Ha OyMaXXHOM

TecTtupoBanue 1o NpoMACHHON
TeMe JUTSL IPOXOJKICHUS TECTA. HocuTene. Bpems

MakcumanbHas olleHKa 3a TecT | TectupoBanus 30 MuH. 3atem
- 20 6asnos. TecT cuuTaercs OCYIIECTBIISIETCS POBEPKA
YCIIELIHO MPOWICHHBIM, €CITU TecTa IpernoiaBaTeseM u
cTyneHt nan He meree 60% BBICTABJISIETCS OIICHKA
NPaBUJIbHBIX OTBETOB (HAaOpand | COTIacHO METOIUKHU
He MeHee 12 6aioB). BBICTaBJICHUS OIICHKH.

7.3. Ouenounvle cpeocmea
7.3.1 Texymmii KOHTPOJIb

Komnnexm 3a0anuii 0na ¢vinonnenusn pacuemno-zpaguueckux pavom (PI'P)

PI'P Nel, uacmy 1

-1 1 0 2 0 2
3 2 B={0 -3 3
0

1
4 -3 1 1 -1
3asanue Nel. JIaHbl MaTpHIlbl "

o 2 T
Buimosaute geiicteus: A+ 887

A=

2 2 _
3amanue No2. [TpoomKUTh TaHHOE MaTPHUYHOE PaBEHCTBO (24+3B)" —44" - 64B =l

Y TIPOBEPUTH €r0 I MaTpull A U B U3 nepBoro 3ajaHusl.
3asanue No3. Beryucnuth onpeaenuTeb IByMs ClIoco0aMu: pa3iokKeHHEM I10 IIEPBOI CTPOKE U
Pa3JI0KEHUEM I10 NIEPBOMY CTOJIOIY.

1 0
02 1 -1
11
11
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3ananue Ne4. [y JaHHOM MaTpPHUIIBI HAWTH 00paTHYIO MaTpuily. Clenars mpoBepKy.
1 0 2
1 1 0
-1 2 3

3azanue NoS. Peminte MaTpuyHOE ypaBHEHUE AXB=C (naiitu X). Cnenatb IpoBEPKY.

P I O

3aganue No6. Haiftu panr MaTpHIlbI.

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

6 20

PI'P Nol, 3a0anus no pewieHuro cucmem JUHEHUHBIX a12e0pauiecKux ypagHeHui
3aganue Nel. Pemuts cuctemy merogom Kpamepa. Caenarb npoBepky.

X +H4x, —x; =2

2x,4+2x, +3x, =7

3x,+6x,—2x; =1

3ananue No2. Pemuts cucremy u3 Nel metogoM oOpaTHON MaTpUIIBI.
3amanue No3. Pemuth cuctemy u3 Nel meronom [Maycca.
3apanue Ne4. Pemuts HeoqHOpOAHYIO cucTteMy MetooM ["aycca. Haiitu oG1uee pemienue u
YaCTHOE pelICHHUE.
X +x, +2x,+3x, =5
3x, +2x, —4x, - 2x, =1
5x,+4x, + 4x, =11
3aganue NeS. Pemmth otHOpoHYIO cucTeMy MeTtoaoM ["aycca. Haiftu oGmee pemenune u @CP.
2x, +6x, =9x, -9x, =0
4x, —5x;,+x,=0
3x,+3x, = Tx; —4x, =0
X, —3x, +2x; +5x, =0

PI'P Nel, uacmy 2

3amanue Nel. Ilokasars, 4TO BEKTOPHI . p 00pa3yroT 06a3uc B MPOCTPAHCTBE U PA3IOKUTH
m =(1, ), n=(2,0,3), p=(-2,-1L1),a =(5-4,13).

m
a . - 13
BEKTOP o 3TOMy 6a3ucy:

— 7 _
3amanve Ne2. Jlausl BekTopsl 7' u . BBISSCHUTH — KOJUTMHEAPHBI JIK BEKTOPHI ¢ 1 b

7 =(28,-8,8), 71 =(-21,6,—6), a=2m+7,b =27 .

A .
7| =62, || =2, (m,7) = 135", @ =67 —m.
£B . A(1;-1;2),B(3;3;2),C(7:1;2).

3amanue Ne3. Haiitu ‘a ‘, eclIu
A ABC Hait

HUTH €CIlI

3amanue Ne4. Jlan

3ananue NoS. [Ipu kakux "x' BEKTOPbI ayb MEPIEHANKYJISIPHBI?
a=(x;1;-4),b =(x-3;12;x).

3aganue Ne6. HaiiTu ruiomans mapauieiorpaMma, IOCTPOSHHOTO Ha BekTopax ¢ u b
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A
n\=3,(m,n)=%.

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

m|=12,

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

a,b,c
3aznanue Ne§. Jlanbl BEeKTOpbl °~ ° . BBIACHUTH — KOMIUIAHAPHBI JIU BEKTOPHL. ECiin BEKTOpHI HE
. ab,c
KOMIUIAaHAPHBI, TO HAUTH 00BEM MapajuiesenuIe/ia, IOCTPOCHHOTO HA BEKTOpax >’ H
OIPENIEJINTh — KaKyl0 TPOWKY OHU 00pa3yroT.
a(l;—-1;5),b(2;4;-2),c(3;0;1)
3amanue No9. Jlns nuHeiHOTO omepaTopa A 3agaHbl 00pa3bl 0a3UCHBIX JIEMEHTOB
Ae,, Ae,, Ae, e,e

e,e

3 A B6 2> €3 41 HaiitH 06
. 3anmcars MaTpuily onepatopa A B Oa3zuce U HalTH 00pa3

snmeMenTta ¥ .
Ae =Te +3e,—-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, +e,
3aganue Nel(. Haiitu coOcTBeHHBIC 3HAYEHUS ¥ COOCTBEHHBIC BEKTOPHI JINHEWHOTO Oleparopa,
-4 1
A= 3t
3aJ]aHHOTO B HEKOTOPOM 0a3uce MaTpuieit
PI'P Ne 1, uacmp 3

[ 7l [
Bajganme Nel. Tlpsimast ! mpoxomut uepes Touky A mapamrensuo Bexropy 9 . Ipsmas 2
npoxoaut uepes Touky B neprenamkynspao Bextopy /. HaifTi Touky nepeceueHus mpsMbIX 1

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

yTOJI MEXIy HUMH, €CIIH
[ [ .
Bajanne No2. Jlama npsmast ! [psmast 2 mpoxomut uepes Touku 4 u B . Haittu paccrosuue ot

[ [ .1
TOUYKU NEPeCceyeHMst MpsIMbIX ' U 2 J10 MpsIMON  °.

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

3aynanue Ne3. HaiiTu paccTosiHUE OT TOUKH M, n0 mrockocti & | mpoxossmeit yepes Touxy A
TIePICHANKYIISIPHO BEKTOpy /1 , ecim M, (0;1;7), A(2;-1;4), 1(6;22;-3).
3ayianne Ned. Haiitu yroi MexIy mIocKoCThi0 & ¥ IIIOCKOCTBIO B , IPOXOAIIEH Yepe3 TOUKH
A, B u C . ecm o:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NeS. 3amucaTbh KAHOHMYECKUE YpaBHEHHs MPSIMOH, 3aJaHHON OOLIMMH ypaBHEHHUSIMU.
xX+2y-9z-10=0;
3x+4y+82z-24=0.

3azmanue Ne6. Haiitu TOuKy nepeceueHus: npsiMon 'y nnockoctn @ u YTOJI MEX1y HUMH.

X2y _z oy o3zo12=0,
3 4 2

3amanue Ne7/. ITlpsamas g npoxoauT uepe3 Touku 4 u B. Tlpsmas L MIPOXOAUT Yepe3 TOuKy M

. [, 1
HEPIIEHANKYIIAPHO IOCKoCTH & . HallT yroi Mexay npsAMbBIMA ' U 2 W BBISICHUTD — JIEXKAT JIH
OHM B OJTHOM IUIOCKOCTH UJIU CKPELIUBAIOTCS.

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

22



2 2
(x+3) s

3aganue No8. Jlisi maHHOM KpHUBOM 49 25 yKa3aTh (DOKYChI, SKCIICHTPUCHUTET,
nupekTpuckl. [TocTpouts KpuBYI0, 1300pa3uTh POKYCHI, TUPEKTPUCHI.

9x* —25y" —18x+200y —616 =0

3azanue Ne9. [IpuBecTn ypaBHEHHE KpUBOI
KaHOHUYECKOMY BHUJIy U IIOCTPOUTH KPHUBYIO.

K

Ilpumepwr 6apuanmos KOHmMpoIbHHIX padbom
Bapmuanr.

1. HaliTi 3HaueHHs MaTpUYHOTO MHOI'OWIEHA F(4)
s 5 -1 0
f(x)=—x+2x"-x+3,4 =( ] 2}
-2 0 8 1 =5
3 -1 7 2 4
- 2 -6 -3 -13
-3 13 5 17
12 1
3 -5 3
7 -1

2. HaiiTu panr MaTpuilbl IpUBEIECHUEM K CTYIIEHYaTOMY BUTY

3. BeIUMCIUTH ONpeAeauTeb MPUBEJICHUEM K CTYIIEeHUaTOMY BUAY
4. Haiitu matpuity, oopatHyto fgaHHOM (a). Pemnts MaTpuuHoe ypaBHeHue (0)
12 1

3 -5 3 1 -2 2 3 5
2 7 -l (—3 4 }MX z( 3 -1 0 ]
(a) (6)

5. Pemutsb cucreMy ypaBHEHHH. YKa3aTh oOLIee U OJIHO YaCTHOE pelleHue (a).
PemuTts cucremy ¢ nomopsto o6paTHoi MaTpuLel U 110 popmynam Kpamepa (0)
4x, +9x, —=5x; —8x, =5 X +2x,+x,=5
3x,+7x,—2x, —4x, =4
2x, +5x, +x;+3x, =3

3x,=5x, +3x; =7
2x,+7x, —x; =13

(a) (6)
Bapuanr
W [TV
1 Pacriicats pasnosxenue Bektopa X mo sektopam 729"
(4]

x=1{5-12,1} p={1-3,0} g={1-11} r={0,-12}

) H
(450 '

2u. Komnmueapss! i BCKTOpHup u9?
LI={2,0,1} b={—2,3,1} p=2a+2b q=3a—2b

AA,A,A
3. Jlana nupamMuaa ¢ BEpIIMHAMHU B TOUKax ~ 127374,
A(-2,4,8) 4,(4,-1,2) A,(-8,7,10) 4,(-3,4,-2)

Haiitu:

a) yroi Mexay pedpamu 44 : 44,

0) 00BeM mUpaMuUIbI

. A 4,4,
B) JUTUHY BBICOTHI ONYIIEHHOU Ha TpaHb
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y A, A,

I K pebpy N

4. BBIYMCIUTH [UIOMIAb IaPAILICIOrpaMMa, TIOCTPOSHHOro Ha BekTopax @ n ? @ — yron mexmy
4] (A"

') HAalUTHU IJIMHY MEUaHbl, IPOBEIECHHYIO U3 BEPILUHBI

sextopamu P u 4

v ey T
a=2p+q b=p-3q |p‘=2 |q‘=2 a_zl
Bapuant
1. Haiitu paccTosiHUE OT TOYKU M, 10 TIOCKOCTH (M‘M2M3 ):

M,(-9;10;2) M, (0;7;-4) M,(4;8,-1) M;(-2:1;3)

{x+y+z—2:O
2. BelnucaTh KAHOHUYECKOE YPaBHEHUE MIPSAMOM: x-y=3z+6=0
x=2 y-3 z+l
a 4 q Xty+2z-9=0

P(0;-1;3) i

3. Haiitu TouKy nepeceyeHus npsiMon U IIOCKOCTHU: 1 1
P

4. Haiiti TOUKy " | CHMMETpHYHYIO Touke £ OTHOCHTETHHO HpsAMOii ¥
x-1 'y =z

1 -1 1

5. HanucaTh ypaBHEHHE TUIOCKOCTH & MpOXOsIeit yepe3 TOUKY M, U NEPIEHIUKYIIIPHO
(MM,). My(3:2;0) M, (4L5) M,(2;-14)

IpsAMON

6. Haiiti kocunyc yrioa Mesxay miockocTsamu %1 i %2

o, :3x—y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuit mecma
-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13

1.1. HaifTu panr MaTpulbl IPUBEICHUEM K CTYIIEHYaTOMY BUY =3 B35

(1 2} (2 3 5J
1.2. Pemiuth MaTpU4YHOE yYpaBHEHHE -3 4 3o~ 0

X +2x,+x,=5
3x, —5x, +3x, =7

1.3. Pemuts cucremy no ¢popmynam Kpamepa 2% +7x, =% =13

2.1. Hanncars pasioxeHue sektopa X 1o sexropam 24" %~ 5121} P tL.-3.0} :

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

2.2. BBIHCIUTD IUIOWIA b TAPAIUIEIOrPaMMa, OCTPOCHHOTO Ha BekTopax ¢ u 0 @ — yron mexy
(1404 [}

BCKTOpaMu P u q

iAVAVA} w (i1} [}

2=2p+q,3=p—3q, |P\=2,|‘I\=2, “=
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2.3. Jlana nupamMuia ¢ BEpIUIMHAMU B TOUKAX A4, 44, . 4 (6’1’3), 4,(6,-2,-3) , 4, (2’2’0),

A4 (_59 19 0)

y A A, A4,
Haiiti nnmuHy Meauanbl, MPOBEICHHYIO U3 BEPIIUHBI 1 K pedpy
x=2 y-3 =z+1
B 4 oy XFty+2:-9=0

P(0;-1;3) "

3.1. HaiitTu TOYKy miepeceucHus MPSIMOi U TUIOCKOCTH: | 1

P

3.2. Haiiti Touky ‘1 cummerpuunyo Touke £ oTHOCHTENBHO IPAMOi I

x—1 _y
1 -1

1

3.3. Hamucath ypaBHeHHUE I0CKOCTH & TIPOXOAIICH Yepe3 TOUKY M, U TICPIICHANKYJIIPHO
(MM,). M, (3:2:0) m, (41;5) M, (2:-1:4)

IpsAMON

X +4y —

4.1. lana kpuBas BTOPOro mopsijaka 12x+16y+16=0 [Tony4nTh KAHOHUYECKOE YPABHEHUE

KpPUBOH U MOCTPOUTH .€€

’ r ’

e]aeza el 562 ’63

4 2. COCTaBI/ITB MaTpHiLy nepexoz[a oT Oasuca % Kk Gazucy , €clu

el = 2(:'1 +e2 +ex, f —e, —ez +eg; e —5, +2e, +c5J

7.3.2 IIpoMexyTOYHASL ATTECTALUA

Bonpocuwl k 3auemy (1 cemecmp ounoit popmot 00yuenus)

Martpulibl, TUIIBI MATPULL. OIIK-1
Ornepanuu ¢ MaTpHUIIAMU, MX CBOMCTBA. OIIK-1
YMHOKEHUE NPSIMOYTOJIbHBIX MaTpPHLL. OIIK-1
MarpuuHnasi popma 3aIucH CUCTEMbI JTMHEHHBIX alNreOpandecKuX ypaBHEHHI. OIIK-1
Onpenenurenu U UX CBOWCTBA. OIIK-1
[Tonsatue onpenenuresnsi. MUHOPHI B areOpanyecKue TOMOJTHEHHUS. OIIK-1
CucTteMbl TUHEWHBIX aNredpandyeckux ypaBHEHHH, OCHOBHbIE MOHATHUS U OIIK-1
OlnpeesICHusl.

[IpaBuiio Kpamepa penieHust CHCTEM JIMHEHHBIX YPABHEHUM. OIIK-1
OOparHas MaTpHIa U €€ BEIYUCIEHHE. Y CJIOBHE CYIIECTBOBAHUS 00OpaTHON OIIK-1
MaTpHULIBI.

Pemienue cucrem TMHEHHBIX aaredpandyecKux ypaBHEHUH METOAOM 0OpaTHOM OIIK-1
MaTpHULIbI.

Merop ['aycca pelieHus CUCTEM JTUHEHHBIX YPaBHEHUM. OIIK-1
PemeHne npon3BOIBHBIX CUCTEM JIMHENHBIX YpaBHEHUM MeTo10M ["aycca. OIIK-1
Panr marpunel. Teopema Kponekepa — Kanemn. OIIK-1
OnHOpoHBIE CUCTEMBI JIMHEWHBIX ypaBHeHUH. Kpurepuii cyiecTBoBaHus OIlK-1
HETPUBHAJIBHBIX PELICHUM.

[ToHsATHE BEeKTOpA U JIMHEHHbIE ONepalyy HaJl BEKTOpaMH, cBoicTBa oneparmid. | OITK-1
JluneiiHast KOMOMHAIIMS BEKTOPOB. OIIK-1
JIuneiiHast HE3aBUCUMOCTD U JINHEHHAs 3aBUCHUMOCTb F€OMETPUUECKUX OIIK-1
BeKTOpOoB. Kpurtepuii TMHENHOIN 3aBUCHUMOCTH.

[Tonsartue 6azuca. KoopauHaTsl BeKTOpA. OIIK-1
OpToHopMupoBaHHBIN 0a3uc. Pa3inokeHne BeKTOpa 1Mo BeKTopam Oas3uca. OIIK-1
YnopsgoueHHas TPOKa BEKTOPOB. OIIK-1
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CkansipHoe, BEKTOPHOE U CMEIIIaHHOE TPOU3BEICHUE BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3uce.

OIIK-1

Y cn0BuUsL OPTOrOHAIIBHOCTH, KOJUIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB. OIIK-1
JInHeiHbIe NPOCTpaHCTRA. OIIK-1
Marpuiia nepexoja ot 6asuca K 0a3ucy. OIIK-1
CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHUSI MATPHIIBI. OIIK-1
Cuctembl KOOpaAUHAT. [[ekapTOBBI MPSAMOYTOJIbHBIE KOOPAUHATHI HA MTocKocTH U | OITK-1
B IIPOCTPAHCTBE.
ITonsipHas cucteMa KOopJIMHaT. OIIK-1
Pa3nuuHble TUIIBI YPAaBHEHUH IIJIOCKOCTH M IIPSMOM. OIIK-1
Brruucienue paccTossHUNM MKy TBYMS TOYKaMU, TOYKOHW u npsiMoi, Toukor 1 | OITK-1
IJIOCKOCTBIO.
BrrunciieHne pacCTosiHUSI MEXKAY CKPEITMBAIOIIMMHUCS TPSIMBbIMH. OIIK-1
Brruucnenue yrioB Mexay ABYyMs IPSIMBIMU, IIPSMOM U IIJIOCKOCTBIO, IBYMsI OIIK-1
IJIOCKOCTSIMH.
Kpussie BTOporo nopsijika UX reOMETpUYECKHUE CBOMCTBA U YPAaBHEHUS. OIIK-1
[IpuBeneHne KpUBOM BTOPOTO NOPsAJIKA K KAHOHUYECKOMY BUAY.
Kanonuyeckue ypaBHeHHs SJUIUIICA, TUIIEPOOJIBI, apadoJIbl. OIIK-1
YpaBHEHHE OBEPXHOCTH BTOPOrO MOPSAKA. OIIK-1
Kanonuyeckue ypaBHeHust chepsl, JIIUICOMA, KOHYCOB, TUIIEPOOIOUIOB, OIIK-1

11apaboJION10B.
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