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1. Heaun, 3a7a4m ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHH s
MO JUCIHUILINHE

K 0CHOBHBIM yensim OCBOCHUS AUCUUILINHBI « MaTeMaTHka» clielyeT OTHECTH:

- BOCIIUTAHHUE y CTYJICHTOB O0IIEH MaTeMaTu4ecKOn KyJIbTYpHI;

- NpUOOpeTeHHEe CTYJEHTAaMH IIHPOKOTO Kpyra MaTeMaTHYeCKUX 3HaHWUH, yMEHUHl u
HaBbIKOB;

- pa3BUTHE CHOCOOHOCTH CTYJIEHTOB K MHIYKTMBHOMY M JEIyKTHBHOMY MBIIUICHHIO
Hapsily ¢ pa3BUTHEM MaTEMATUYECKOW MHTYULIMH;

- YMEHHE CTYJCHTaMHU pa3BUBaTb HABBIKM CAMOCTOSITEJILHOIO M3Y4YeHHs Y4eOHOH U
HAy4YHOU JIUTEpaTyphl, COJEpIKaIe MaTeMaTHUECKUE CBEICHUS U PE3YJIbTaThl;

- MOJTrOTOBKY CTYAEHTOB K JEATEJbHOCTH B COOTBETCTBUU C KBaJIM(PHUKALMOHHOM
XapaKTepUCTHKOW OakajaBpa IO HAmlpaBIeHUIO, B TOM uucie (OPMUPOBAHHE YMEHUH
UCII0JIb30BaTh OCBOCHHBIE MAaTEMaTHUECKUE METO/Ibl B IPOPECCHOHATIBHOM 1€ TeIbHOCTH.

- TOATOTOBKY BBICOKOKBATH(HIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBHAX
UppoBoi TypOyJIEHTHOCTH M BBICOKMX TEXHOJOIMUECKHMX PHCKOB COBPEMEHHOM LH(POBOiA
HKOHOMUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS AUCLHUIUIMHBI «MaTeMaTHKay CleAyeT OTHECTH:

- OCBOGHHE CTY/JCHTAMH OCHOBHBIX TIOHSATHHA, METOIOB, (HOPMHUPYIOMUX OOIIYIO
MaTeMaTHUYECKYIO IOATOTOBKY, HEOOXOIMMYIO /Ul YCIEIIHOTO PEeIIeHHs IPUKIIAAHBIX 3a/1a4;

- hopMupoBaHue y CTyeHTa TpeOyeMoro Habopa KOMIETEHIMH, COOTBETCTBYIOLIUX €r0
HalpaBJICHUIO OATOTOBKU M 00€CIEUNBAIOIINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPy a.

OOyuenne 1o gucuumuinHe «MaTtemaruka»  HampaBieHO Ha  (QOpMHpOBaHUE
y 0Oydarouuxcs ciaenyromux komnerenuil B coorerctBuu ¢ @I'OC (ypoBeHb OakanaBpuara) 1o
HanpasisieHuto noarorosku 09.03.01 Mudopmaruka v BEIUMCIUTENbHAS TEXHUKA, YTBEPKACHHBIM
[Tpukazom Muno6puayku Poccun ot 19.09.2017 N 929:

Kon n nHaumenoBanme NuaukaTopbl 10CTHXKEHUS
KOMIIeTeHIHI KOMIIeTCHIIUHT
OIIK-1. CiocobeH npuUMeHsITh HOIIK-1.1. 3HaeT 0CHOBBI BBICIIIEH MAaTEMaTHKH,
€CTEeCTBEHHOHAY4HbIE U METOJbl U MOJAEIIH, TPUMEHSIEMBIE B Pa3IUYHBIX
001IeNH)KEHEPHBIE 3HAHUSI, METO/IbI 00J1aCTSAX; OCHOBBI MAaTEMATUYECKOTO
MaTeMaTUYeCKOro aHaiu3a u MOJEJIIMPOBAHUS, IPUHIUIIBI TOCTPOEHUS
MOJICIIUPOBAHUS, TEOPETUUECKOTO U MaTeMaTUYECKUX MOJIENIEH, allrOPUTMBI PEIICHUS
AKCIIEPUMEHTAIIBHOTO UCCIIEA0BAHUS B 3a/1a4 ONTUMU3ALINY;
poeCCHOHAIBHON e TEIHHOCTH NOIIK-1.2. YMmeeT npuMeHSITh METO/IbI

JTUCKPETHOM MaTEMaTUKH, CHCTEMHOIO aHaJln3a,
MaTeMaTH4eCKOro MOJICTTUPOBAHUS IS
UCCIIEIOBAaHMS U Pa3pabOTKH MPOo(hecCHOHATBHBIX
3a/1a4 U MPOLIECCOB; MPUMEHSATh MAaTEMAaTUYECKOE
o0ecrieyeHre npu MOACTUPOBAHUN TPUKIIAIHBIX U
MH(OPMALIMOHHBIX MPOLIECCOB.

HOIIK-1.3. Bnageet MeTojaMu TEOPETUUECKOTO
1 DKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS O0OBEKTOB
poeCCHOHATBHOM 1eATeTbHOCTH, COCTABICHUS
MaTeMaTHYeCKUX MOJIENIeH U peleHus 3aaa4
JIMHEWHOTO U HEJTMHEHHOr0 POrpaMMHUPOBAHMS, &
TaKKe 3a7ja4 ONTUMHU3AIMU PabOThl C METOAAMHU
JMCKPETHOM MaTEMAaTUKH, UCTIOJIb3YEMbIMU TPH




MPOEKTUPOBAHUHU U pa3paboTKe
MH(GOPMALIMOHHBIX CHCTEM.

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

Jucnunnuna «MaTemaThkay OTHOCUTCS K (aKyJIbTaTUBHBIM IUCHUIUIMHAM.
Hucnunnuna «MartemaTuka» o0ecreyruBaeT u3yueHue JUCIUTUIINH:

B obsizamenvroil vacmu:
- MaTeMaTHYeCKUN aHaJIN3.

3. CTpyKTypa U cofep:KaHHue IUCIHUILINHBI
OO6mmast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHHUIIBI -72 Jaca.

3.1. Buabl yueOHoii padoThl H TPYA0EMKOCTH

Ne . KoanuectBo | CemecTpsl
Buj yueOHoii padoThl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 32 32
B ToMm unce:
1.1 | Jlexuun - -
1.2 | CeMuHapcKue/MpakTUIECKUE 3aHITHS 32 32
1.3 | JIabopaTtopHbIe 3aHATHS 0 0
2 | CamocTosiTesibHas paboTa 40 40
B ToMm unce:
2.1 | PTP 16 16
2.2 | IloaroroBka K ceMUHapy 14 14
2.3 | IloaroroBka K 3a4eTy 10 10
3 | IlpoMe:kyTOUYHasi aTTeCTalUsl
Dk3amen/and.3auer/3auer - 3auer
HTroro 72 72




3.2. TemaTu4yecKuii IIaH U3yYeHHs] AMCHHILTHHBI «MaTeMaTuka»

n/n

Pa3genbl/TeMbl
JTUCIHHUIIINHEI

TpynoeMKoOCTD, Yac

Bce
ro

AyauTopHasi pabora

JIex
J105058

CemuHap
ckue/
MpPaKTH4Ie

Jlabopa
TOpPHBIE
3aHATU

s
3aHATUA

[IpakT
nyecKa

s

CKHEC HoaAroT

OBKa

Camoc
TOSITE
JIbHas
pador

Pa3zgea 1. DiieMeHTHI JUHEHHOK
ajnredpbl

24

12 0

12

1.1

Tema 1. Matpuiibl, 1elicTBUS HaL
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 MaTpHIIbI

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

Tema 1. JIunelinble onepaiuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEITHBIE
KOMOMHAIMK BEKTOPOB. JIMHEHHO
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE
CHUCTEMBI BEKTOPOB.

2.2

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

23

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

24

Tewma 4. CMmemanHO€ MPOU3BEICHHE
TpPEeX BEKTOPOB M €T0 CBOMCTBA.




Brraucnenue o6bema
napaJuienenurnesna. Y cioBue
KOJUTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMILTAHAPHOCTH BEKTOPOB.
OpTroHOpMUPOBaHHBIH Oa3uc.
Brruncnenue ckainsgpHoOro, BEKTOPHOTO
Y CMELIAHHOTO IIPOU3BEICHUN
BEKTOPOB, 3aJaHHBIX KOOPJIMHATAMHU B
OPTOHOPMHPOBAHHOM Oa3Huce.

2.5

Tema 5. JInuneliHble 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 YyuciIa 1
MHOI0YJICHEI

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

Paszgea 4. Anaauruueckas
reoMeTpus

16

10

4.1

Tema 1. Cuctembl KOOpAUHAT.
PaznuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

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

43

Tema 3. B3auMHoe pacrnosoxeHue
MIPSIMBIX HA IJIOCKOCTH U B
IIPOCTpaHCTBE. Brruncienue
pPacCTOSIHUM MEXAY JBYMs TOUKaMH,
TOYKOH U mpsiMoii. Bzanmuoe
pacroaoXeHue MIOCKOCTE.
Brluncnenue paccTossHUN MEXKIY
TOYKOH M INIOCKOCTBIO

4.4

Tema 4. Kpussle BTOporo nopsiaka ux
reOMETPUYECKHE CBOWCTBA. Y pABHEHHMS
AIIIUIICA, TUIIEPOOITBI, MAapadoIIbI
Ob11iee ypaBHEHUE KPUBOW BTOPOTO
nopsaka. ITpuBeeHne KpuBBIX BTOPOTo
MOpAJIKAa K KAHOHUYECKOMY BHU]LY.
[ToBepXHOCTH BTOPOTO MOPSAKA

Hrtoro

72

32

40




Conepxxanue pa3aesioB IMCUMILTHHbBI
Pasnea 1. DiieMeHTBI JIMHEHHOI aJredpbl
Tema 1. Matpuubl, 1eHCTBUS HAaJl MATPUIIAMU.
Tema 2. Onpenenureny, UX CBOWCTBA M BbIUMCIEHHME. MaTpuyHas 3alUCh CHUCTEMBI JIMHEHHBIX
ypaBHEHUH.
Tema 3. OOpaTHas MaTpuLa U €€ BbIYMCIeHUuE. MaTpuyHas 3a11uch CUCTEMbI JIMHEWHBIX YPAaBHEHUI.
Tema 4. CucteMbl JIMHEHHBIX aareOpandecKux ypaBHEHUH, OCHOBHBIC INOHSATHS M OIPEACIICHHUS.
Pemenue cucrem IMHEHHBIX ypaBHEHHH MeToj0M Kpamepa, MeTo1oM 00paTHOI MaTpHULIBI
Tema 5. Pelienne cucteM JMHEHMHBIX ypaBHeHUM MetonoM [aycca. Panr wmarpuibl. Teopema
Kponekepa-Kanemnu.
Tema 6. Meton ["'aycca B mpOoM3BOJIBHBIX CUCTEMAaX JUHEUHBIX ypaBHEHU. OTHOPOIHBIE CUCTEMBbI
JIMHEWHBIX YPaBHECHUM.
Pa3znen 2. BekTopsl.
Tema 1. Jlunelinble onepauuu Haja BEKTOpaMHU, UX CBOMCTBA. JIMHEWHbIE KOMOMHALIUKA BEKTOPOB.
JIuHelHO HE3aBUCUMBIE U JIUHEHHO 3aBUCHUMbIE CUCTEMBI BEKTOPOB.
Tema 2. Ilonsrue O6a3uca. Koopaunatel BekTopa. KomimHeapHOCTb, OpPTOTOHANBHOCTH U
KOMILIAHAPHOCTh BEKTOPOB.
Tema 3. CkansgpHoe IpOU3BEIEHUE BEKTOPOB U €r0 CBOWCTBA. BeKTOpHOE Ipou3BeleHUE JABYX
BEKTOPOB, €r0 CBOMCTBA.
Tema 4. CmemanHHOe NPOU3BEIEHHWE TPEX BEKTOPOB W €ro CBOWCTBA. Bprumcienne oObema
napajienenumnena. Y cioBue KOJUIMHEAPHOCTH, OPTOrOHAJIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIN 6a3uc. Beiuncnenue ckaasipHOro, BEKTOPHOTO U CMEIIAHHOTO IPOU3BEICHUI
BEKTOPOB, 33JaHHBIX KOOpPAMHATAMU B OPTOHOPMHUpPOBAHHOM Oa3uce. JIMHEWHbIE MPOCTPAHCTBA.
PazmepHocTh 1 06a3zuc JMHEHHOTO NpOCTpaHCTBA. Marpuia mnepexoja oT 0Oa3uca K 0Oasucy
npeoOpa3oBaHue KOOpPAWHAT BEKTOpa Npu u3MeHeHMH Oa3uca. CoOOCTBEHHBIE BEKTOPHI U
coOCTBEHHBIEC 3HAUYCHHUSI JIMHEHHOTO OrepaTopa.
Pasnen 3. KoMmiiekcHbIe YMC1a M MHOTOYJICHBI
Tema 1. MHOX€CTBO KOMIUIEKCHBIX 4yncesl. DOPMBI 3aMCU KOMIUIEKCHBIX YU CEN.
Tema 2. Onepauuu HajJ KOMIUIEKCHBIMM YHUCJIaMU. Pa3io)keHWe MHOrOWwIeHa Ha MHOXHUTEIN
OCHOBHas Teopema anreopsl
Pa3nen 4. AHanuTnyeckasi reoMmeTpus
Tema 1. Cuctemsl koopAHHAT. Pa3nuyHble TUITBI YPaBHEHHUH MJIOCKOCTH
Tema 2. PaznuuHble TUIIBI ypaBHEHNI NPSIMON Ha INIOCKOCTU U B IIPOCTPAHCTBE
Tema 3. BzauMHOe pacnojio)keHHE NpPSIMBIX Ha IJIOCKOCTH M B INpPOCTpaHCTBE. BwrumcieHue
paccTOsSHUN MEXIy IBYMs TOYKAMHM, TOUKOM M NpAMOM. B3anMHOE pacnosiokeHHe IUIOCKOCTEM.
Brruncnenue paccTosHUNA MEKIy TOYKON U IUNIOCKOCTBIO
Tema 4. KpuBble BTOpOro nopsjka ux reoMeTpu4ecKkrue CBONCTBA. Y paBHEHHUS SIJUIUIICA, TUIIEPOOIIHI,
napabosibl O611ee ypaBHEHUE KpUBOM BTOporo nopsjaka. [IpuBeseHre KpuBbIX BTOPOro MOpsAIKa K
KaHOHM4eckoMy Buay. IloBepxHOCTH BTOpOro nmopsiaka

3.3 TemaTruka NpaKTHYeCKUX 3aHATHH MO TUCHUILINHE

«MaremaTuka»
IIpakTnueckoe 3anatue 1. Matpuipl, 1€iCTBUS HaJl MaTpULIAMHU.
[TpakTrueckoe 3anstue 2. OnpeaenuTeny, iX CBOMCTBA U BbIYUCIEHNE. MaTpuyHas 3anuch CUCTEMBbI
JIMHEWHBIX YPaBHECHUH.
[IpakTueckoe 3ansatue 3. OOpaTHas MaTpUla U €€ BBIUNCIICHHE.



[Ipaktrueckoe 3anatue 4. CucTeMbl TMHEHHBIX aNTeOpandecKux ypaBHEHUH, OCHOBHBIC TTOHATHS U
ompeneneHus. Pemenue cucreM JIMHEHHBIX ypaBHeHHH MeTogoM Kpamepa, meTomom oOparHOi
MaTpPHLIbI

[IpaxkTueckoe 3anatue 5. PenieHue cucteM JIMHEMHBIX ypaBHEeHUH MeToioM ["aycca. Panr MaTpubl.
Teopema Kponekepa — Kanemiu

[IpakTnueckoe 3anstue 6. Meron I'aycca B IpOM3BOJIBHBIX CHUCTEMAaX JIMHEHHBIX YPaBHEHUH.
OIHOPOAHBIE CUCTEMBI JIMHEWHBIX YPABHEHHUIA.

[IpaxkTrueckoe 3ansatue 7. BekTopsl. JIMHENHHbIE onlepaluy HaJ BEKTOPaMH, UX CBOMCTBA. JIMHEHOe
IIPOCTPAHCTBO I'€OMETPUUECKUX BEKTOPOB. IloHATHE NMHENHHON KOMOMHAIMM BEKTOPOB. JIMHEHHO
HE3aBUCHMBIE U JIMHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

IIpakTrnyeckoe 3anstue 8. [lonsTue 6a3uca NpoCcTpaHCTBA FEOMETPUUECKUX BEKTOPOB. KoopanHaTs
BekTopa. OpToHOpMHpOBaHHBINH 0a3zuc. KoiammHeapHOCTh, OPTOrOHAIBHOCT M KOMIUIAHAPHOCTH
BEKTOPOB.

[IpakTnueckoe 3anstue 9. CkansipHOE IPOU3BENEHHE BEKTOPOB M €ro CBOWCTBA. YCIOBUE
OpPTOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE MpOM3BENEHHUE ABYX BEKTOPOB, €TI0 CBOMCTBA. Y CIOBUE
KOJUIMHEAPHOCTH BEKTOPOB

IIpakTnueckoe 3ansatue 10. CMenanHoe MPOU3BEACHUE TPEX BEKTOPOB U €r0 CBOKCTBA. Brrunciienne
o0beMa MapajuieNenunea U NHPaMUIBL. YCIOBHE KOMIUIAHAPHOCTH BEKTOPOB. Brrumcienue
CKaJSIPHOTO, BEKTOPHOTO M CMEIIAHHOTO IPOU3BENEHUN BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMHU B
OPTOHOPMHPOBAHHOM Oa3muce.

[Ipaktnueckoe 3anstue 11. JlunHeiHsle mnpocTpaHcTBa. PasMepHOoCTh M 0a3uc JIMHEWHOTO
npocTtpaHcTBa. Matpuiia nepexona ot 6aszuca k 6aszucy. IlpeoOpa3oBanue KoOpAWHAT BEKTOpa IpU
u3MeHeHuu Oasuca. JIuHelHble onepaTopsl, JelcTBUs ¢ TUHEHHbIMU oneparopamu. CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHbIE 3HAUEHUSI MATPULIbI

IIpakTnueckoe 3ansaTue 12. MHOXKECTBO KOMIUIEKCHBIX uncenn. @OopMbl 3aIIMCH KOMIIIEKCHBIX YUCEIL.
JleicTBUsA HaJ KOMIUIEKCHBIMU 4HcCIaMU. Pa3nojkeHHe MHOrOWwIeHa Ha MHOXKHUTENIN, OCHOBHAs
TeopeMa ajnreopbl

[IpakTuueckoe 3anarue 13. Cuctemsl KoopAUHAT. Pa3nuyHble TUIIBI YpaBHEHU MJI0OCKOCTH
[IpakTnueckoe 3anatue 14. PaznuuHble TUIIBI ypaBHEHUH IPSIMOM Ha INIOCKOCTU U B IIPOCTPAHCTBE
[IpakTuueckoe 3anarue 15. B3anmHoe pacmosnokeHne NMpsIMBIX Ha TJIOCKOCTH W B MPOCTPAHCTBE.
Beluncnenue paccTosHUM MEXAy ABYMS TOYKaMHU, TOUKOW M NpsAMOU. BelynciieHHE pacCTOsSHUSA
MEXIy CKpELIMBAIOIIMMUCI NpsAMBIMU. B3auMHOE pacnosioKeHue IIIOCKOCTe. Beruuciienue
PacCTOSTHUN MEXAY TOYKOM U INIOCKOCTBIO

[IpakTnueckoe 3ansrue 16. KpuBblie BTOporo mopsiika uX reoMeTpUuecKue CBOMCTBA. Y paBHEHUS
JIIMIICa, TUIepOotbl, mapadoinsl Obliee ypaBHEeHHE KpUBOIl BToporo nopsiika. [IpuBenenue kpuBoit
BTOPOTO MOPSIAKA K KAHOHNYECKOMY BUAY. [IoBepXHOCTH BTOPOro mopsaka.

3.4 TemaTnka KypcOBbIX IPOEKTOB (KypCOBbIX padoT)

KypcoBble npoeKkThl (KypcoBble paboThl) yUeOHBIM IIJIAHOM HE IPEIYCMOTPEHBI.

4. Y4eOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecIevYeHue

4.1. HopmartuBHblie 1okyMeHThI M 'OCThI

1. ®I'OC no nampasneruto noaroroBku 09.03.01 MudopmaTrka U BEIYUCTUTENbHAS TEXHHUKA,
yTBep)kaeHHbIN [Ipukazom MunoOpnayku Poccun ot 19.09.2017 N 929;

2. AxaneMuueckuil yueOHbIH muaH 1o HarpasieHuio noarotoBku: 09.03.01 «MudopmaTrka u
BBIUMCTUTENbHAs TexHUKa». [Ipoduins: Pa3paboTka HHKEHEPHOTO MPOrpaMMHOrO OOecTeyeHus -
ouHas. 2026.



3. OOGpa3zoBarenpHas nporpamma 1o HampasieHuto moarotoBku: 09.03.01 «Muadopmarnka u
BBIYHCTUTENbHAS TeXHUKa». [Ipoduns: Pa3paboTka WHKEHEPHOTO MPOTPAMMHOTO 0OECIICUeHUS -
ouHas. 2026.

4. Vxa3 Ilpesunenra Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Crparerun HaydHO-
TEXHOJOTHYeCKOro pa3Butusi Poccuiickoin denepannmy».

5. Ilpuka3z MunucrepctBa oopa3oBanus 1 Hayku Poccuiickoii @eneparmu ot 23.08.2017 Ne 816
«O0 yTBepxkaenun [lopsiaka npuMeHeHus] OpraHu3alisIMi, OCYIIECTBISIOUMME 00pa30BaTebHYIO
JESATEIBbHOCTh, JJIEKTPOHHOTO OOYY€HHUs, IUCTAHIMOHHBIX O0pa30BaTEIbHBIX TEXHOJIOTHM MpH
peaynzanuu 00pazoBaTENbHBIX IPOTPAMMY.

4.2.  OcHOBHasl IUTEpPATypa

1. Topnad, b. A. MatemaTrka ¥ aHaTUTHYECKAst TEOMETpPHSI : YIeOHUK Ui By30B / b. A.
I'opnau. — 2-e u3z., crep. — Cankr-IletepOypr : Jlans, 2022. — 300 ¢. — ISBN 978-5-
507-44063-4. — TekcT : 37eKTpOHHBIH // JIaHb : AIMEKTPOHHO-OMOIMOTEYHASI CHCTEMA. —
URL: https://e.lanbook.com/book/208664.

2. JluHeliHble anreOpa U aHATUTUYECKAsI TEOMETPHS : ydeOHO-MeToanueckoe mocodue / M. 1.
CxksopuoBa, M. B. AutonoBa, A. I'. Patnos, E. B. CotomonoBa. — Mocksa : PTY MUPOA,
2022. — 135 ¢. — Tekcr : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHas cuCTEMA. —
URL: https://e.lanbook.com/book/240020.

3. TyranOaeB, A. A. MaremaTnKa 1 aHaJTUTHYECKast reoMeTpus : yaeOHuk / A. A. Tyran6aes.
— Mockga : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4. — Texkcr :
ANEeKTPOHHBIH // JIaHb : 5IeKTpoHHO-O0MOHoTeYHas cuctema. — URL:
https://e.lanbook.com/book/333359.

4.3  JlomoJHUTeJNbHAS JUTEPATypa

1. Munocues, B. b. Kypc marematuku sl TEXHUUYECKHUX BBICIINX YU€OHBIX 3aBEACHUM :
yuebHoe ocobue / B. b. Munocues, B. I'. 3yokoB, B. A. JIsxoBckuid. — 2-€ U3., UCIpP. —
Cankr-IlerepOypr : Jlanb, 2022 — Yacte 1 : AHanuTHueckas reomerpus. [Ipenenst u pssl.
@OyHKIMKN 1 Tpou3BoHbIe. JInHelHas 1 BekTopHas anredpa — 2022. — 544 ¢. — ISBN
978-5-8114-1558-8. — Tekcr : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-ONOINOTeUHAs
cucrema. — URL: https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc MmaTemMaTuku 17151 TEXHUYECKUX BBICIINX Y4€OHBIX 3aBEICHUM :
yuebHoe ocobue / B. b. Munocues, B. A. JIaxosckuii, A. 1. MapTbiHeHKO. — 2-€ U31.,
uctp. — Cankrt-IletepOypr : Jlans, 2022 — Yactp 2 : OyHKINUNA HECKOJIBKUX MEPEMEHHBIX.
WurerpansHoe ucuncnenue. Teopus nonst — 2022. — 432 c. — ISBN 978-5-8114-1559
Tekcr : anexTponHbii // Jlanb : aneKTpoHHO-O0nOMMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Kpatkuil kypc BbIcHIell MaTeMaTUKH [DJIEKTpPOHHBIA pecypc]: yueb. - DIeKTpoH. JaH. -
MockBa:  JlamkoB wu K, 2017. - 510 c. [Pexum pgocrynma: URL:
https://e.lanbook.com/book/93522. - 3ar:. ¢ skpana.] .

4. bexnemumes, /[.B. Pemenue 3amau U3 Kypca aHaJIUTHYECKONM T'€OMETPUM M JIMHEHHOU
anreOpsl [DIEKTPOHHBIN pecypc]: yuebd. mocobue - DnekTpoH. naH. - MockBa: Ouzmatiur,
2014. - 192 c. [Pexum moctymna: URL: https://e.lanbook.com/book/59632. - 3arm. ¢ skpaHa.]

4.4 DuekTpoHHbIe 00pa3oBaTe/bHbIE PeCypChl

[IpoBenenue 3aHATHI W aTTecTalii BO3MOXXKHO B JUCTAaHIIMOHHOM (opMaTe ¢ NpUMEHEHUEM
CHCTeMBbl JHUCTaHIMOHHOTO oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenaporr «MaremaTrkay 3JIEKTPOHHBIX oOpaszoBarenbHBIX pecypcoB (DOP) mo Bcem pazaenam
IIPOrPaMMBI:.
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Hassanue DOP

Jlunelinas u BekTopHas anrebpa | https://online.mospolytech.ru/course/view.php?id=3368

AHaJIMTHYECKasi TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

MaremaTnka ¥ aHaTUTHYECKas
TeOMETPUs

https://online.mospolytech.ru/course/view.php?1d=462

Pazpaborannbie SOP BKIIOUYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.

[Mopsimox mpoBeacHHUs pabOT B JUCTAHIIMOHHOM (QopMaTe YCTaHABIMUBACTCA OTICIbHBIMU

pactopspKeHHUSIMU TTPOPEKTOpa Mo y4eOHOH paboTe W/WiIu IIEHTPOM y4eOHO-METOIMYECKOU PaOOTHI.

Kaxnapiii cTyneHT oOecredYeH WHIUBUIYaTbHBIM HEOTPAHWMYEHHBIM JIOCTYIIOM K JJICKTPOHHON

Onomoreke MOCKOBCKOTO ITOJIUTEXA

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

HNHTepHeT-pecypchl  BKIIOYAIOT Yy4EOHO-METOJUYECKHE MaTepualbl B DJICKTPOHHOM  BUIIE,

Mpe/ICTaBICHHbBIE Ha caiiTe mospolytech.ru B pa3nene: «LleHTp MaTeMaTu4eckoro oOpa3oBaHuUsDY

(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3nsle yueOHO-MeTOAMUECKHE U MHPOPMAIITMOHHBIE MaTepPHAIIbI IPEACTABICHBl HA CaiiTax:
hitp://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «HTepHeT» Uisi OCBOCHHUSA

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

4.5. JIMueH3u0HHOE U CBOOOTHO pacnpocTpaHsieMoe MPorpaMMHoe odecrnedyeHmne
1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemeHnHbIe podeccuoHaNbHbIEe 0a3bl JTaHHBIX U MHPOPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

Ilepeuensb pecypcoB cetu UHTepHET, 1OCTYNHBIX J1JISl OCBOCHUS JUCHHUIJIMHBI:

HaumenoBanue Ccbliika Ha pecypce HocrynHocTh

NudopmannoHHo-cipaBoYHbIE CHCTEMbI

HocTtynHa B ceTn
WnTepner 6e3
OTpaHUYCHUHN

https://stackoverflow.co

Stack Overflow
m/

HNudopmannonnsie pecypcesl Cetu

Koncynsratiloc http:// www.consultant.ru | loctymHo

ITopran ®enepanbHbIX
roCyJIapCTBEHHBIX
00pa3oBaTeNbHbIX CTaHAaPTOB
BBICIIET0 00pa30BaHUs

http://www.fgosvo.ru. JoctymHO

J1eKTPOHHO-0MOJINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ HocrtymHa B cetn
WnTepuer 6e3
OTpaHUYECHUHN
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IPR Books https://www.iprbookshop | [loctynna B cetn
ru/ WNurepuer 6e3
OTpaHUYCHUIN

Ipodeccnonanbubie 0a3bl JAHHBIX

baza maHHBIX Hay4HOM http://www.elibrary.ru HoctymHo
AIIEKTPOHHON OMOMHOTEKH

(eLIBRARY.RU)

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

noJIMTeMaTHIecKas peepaTuBHO-
oubmorpaduueckas u
HAyKOMETpHYeCKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

5. MaTepuajJibHO-TeXHUYECKOe o0ecnevyeHne U CIUTIUHbI
MaTepI/IaJ'ILHO — TEeXHHYeCcKast Oasza YHUBCPCUTCTA o0ecIieynBaeT IMPOBCACHUEC BCCX BHIOB
SaHﬂTHﬁ, npeayCMOTPCHHBIX y‘Ie6HLIM IJIaHOM, U COOTBCTCTBYCT HeﬁCTBYIOIHHM CaHHUTApHBIM U
IIPOTHUBOIIOKAPHLIM ITPpaBHUJIaM U HOPMaM.
Kadenpa «MaremaTuka» He pacnosiaraeT COOCTBEHHBIM ay TUTOPHBIM ()OHJIOM U HCIIOTB3yET
y‘le6HHe AyJJUTOPUHU U3 O6IJ.[CFO (I)OH,Z[a YHHUBCPCUTCTA.
[Ipu HeoOXOAMMOCTH Ui TPOBEACHUS WHTCPAKTHBHBIX IPAKTHUYECKUX  3aHATHUIM
HCIIOJIB3YIOTCA KOMIIBIOTECPHBIC KJIACChl YHUBCPCUTETA.

6. MeToanueckne peKOMeHIAlNU
6.1. MeTtoanuecKkue peKOMEHIANMH JJIS MIpenoaaBaTest
110 OPraHM3auuy 00yYeHus

[Ipexxne Bcero, cienyer oOpaTUTh BHMMAaHHE CTYIEHTOB Ha TO, YTO MPAKTHUYECKH BeECh
M3y4aeMbIil UMU MaTepHall He TpeOyeT Kakol-Tn0o CrielMalbHON (JIOTIOJTHUTENIBHON ) TIOJITOTOBKU U
BIIOJIHE MOXET OBbITh YCIEIIHO W3YY€H, €CIH CTYACHTHI OYyIyT MOCelaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAIlTHAE 3aJlaHUusi U T0Jh30BaThCA (NP HEOOXOJMMOCTH) CHCTEMOM IUIAHOBBIX
KOHCYJIbTAllMil B T€YEHHE KaXXAOro cemectpa. Bomenmue B kypc JInHelHO#N anreOpsl pasuessl
SIBJISIFOTCS KJITACCUYECKUMHU, B TO K€ BpPEMs OHU MPAKTUYECKH OPHUEHTHUPOBAHBI, TaK KaK HMMEIOT
LIIMPOKOE PpacClpOCTPaHEHHE NJisi PEHIeHUs Pa3HOro poja 3ajady BHYTPU CaMOW MATeMaTHKU U
MPUKIIATHBIX 3a7a4. X 0OCBOEHHE TOMOKET CTY/IEHTaM JIOTHYECKH BEPHO, apTyMEHTHUPOBAHO U SICHO
CTPOUTh YCTHYKO W TIMCBMEHHYIO pe€uYb, YCIEIIHO MPUMEHSATh HAKOIUICHHbIE 3HAaHUS B
poeCCUOHAIBHON e TETHHOCTH.

HeobxomuMo ¢ caMoro Hayana 3aHSATHH pPEKOMEHJOBATh CTYJIEHTaM OCHOBHYIO U
JOTIOJTHUTEIBHYIO JIUTEPATYPy, a B KOHIIE CeMecTpa JaTh CIIMCOK BOMPOCOB JIJIsi MOJATOTOBKH K
3auery.

Ha nmepBom 3aHATHH MO JUCITUTUIMHE CIIETYET 0053aTeIbHO TPOUH(POPMUPOBATH CTYICHTOB
0 BHJIE ¥ (popMax TEKYIIeH U TPOMEKYTOUHOHN aTTECTAIMIA TT0 TUCIUILINHE, CPOKAX UX
MIPOBEACHUS, YCIOBHUAX JOIMYCKA K IPOMEXYTOYHOM aTTeCTAIMH, TPUMEHSIEMBIX BHIAX
MPOMEXKYTOYHOTO KOHTPOJIS.

N3noxeHne TEOPETUYECKOrOo Marepuana JIOJDKHO COMPOBOXKAATHCS WILIIOCTPATUBHBIMU
puMepamMu, TIIATEIbHO OTOOPaHHBIMH IPETOoAaBaTeIeM TaK, YTOObI TEXHHYECKHE TPYIHOCTH U
BBIKJIAJKM TIPU PELICHWHU 33a7a4d HE OTBJICKAJIM OT TJABHOIO: OCMBICIEHUS HJIEU U CYTH
MpuUMEHsAeMbIX MeTo/I0B. Creayer Bcerga yKas3plBaTh MPUMEPHI MPAKTUUECKOTO TMPUMEHEHHS
PaCCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHHUH U (HOPMYIL.
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[TpakTHyeckue 3aHATUS JOJKHBI OBITH OpPraHM30BaHBI MPENOJaBaTeIeM TaKUM OO0pa3oM,
9TOObl  OCTAaBaJOCh BPEMs Ha MEPUOAMYECKOE BBIOJHEHHE CTYACHTAMH  HEOOJbIION
CaMOCTOSITENILHOM pabOThI B ayIUTOPUU I TPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHarna.

[IpenoaBatenb, BEAYHIM MNPAKTUYECKHE 3aHATHS, JODKEH COTJIACOBBIBATH Y4eOHO-
TEMaTUYECKHH MJIaH 3aHATHI C JIeKTOPOM, UCIOJIB30BaTh €AMHYIO CUCTEMY 0003HAUCHU.

[IpenoaBarento cieayer JOOMBAThCS CUCTEMAaTHYECKON HETIPEPhIBHOM pabOThI CTYICHTOB B
TE€YEHHE CeMecTpa, HEOOXOAMMO BBISBIIATH CUIIBHBIX CTY/IEHTOB U IIPUBJIEKATh UX K HAY4HOU paboTe,
K YYaCTHIO B Pa3HOTO POJia OJIMMITNA/IaX U KOHKYpCax.

CTyAeHT JOJKeH OIyIIaTh 3aMHTEPECOBAHHOCTD MPEINO0IaBaTesl B TOCTHKEHUN KOHEYHOTO
pe3yJbTara: B IPHOOPETEHNN 00YYaIOLUIMMHCS IIPOYHBIX 3HAHUH, YMEHUH 1 BIIaICHUS] HAKOIUIEHHON
uHpopMaluen As pereHus 3a1a4d B IpohecCHOHaIbHOM JesTeIbHOCTH.

OO6pa3zoBaTenbHbIE TEXHOJIOTHH.

[TpoBeneHme 3aHATUI U aTTECTALMI BO3MOXHO B TUCTAHIIMOHHOM (popmare ¢ IpUMEHEHHEM
CUCTeMBI AWCTaHIUOHHOTO oOydenusi yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTuka» 3JEKTPOHHBIX 00OpazoBaTenbHbIX pecypcoB (DOP) mo Bcem pazaenam
IIpOrpaMMsl (cM. 11. 4.4).

[Topsimox mpoBeneHUs padOT B JAMCTAHIIMOHHOM (hopMare yCTaHaBIUBAETCS OTIEIbHBIMU
pacTopsHKCHHUSIME ITPOPEKTOPa M0 yIeOHOM paboTe W/HiTH IICHTPOM YIeOHO-METOIMIECKON PabOTHI.

6.2. MeToanyeckue YKa3aHus sl 00y4a0IIUXCs M0 0CBOEHUIO

AMCUMILIMHBI

Pa3nen: 3j1eMeHTBI JTMHEHOH aaredopbl

Martpuusl u onpenenutenu. [Ipexne Bcero, CTyA€HT I0JKEH MOHSITh, YTO MaTpHUIAa — 3TO Ta0IuIIa
qrcen (MpuyYeM 3Ta TabauIa MOXKET UMETh OJJUHAKOBOE YMCIIO CTPOK U CTOJIOIOB, a MOXKET OBITh U
MPSIMOYTOJILHOM), a OMPEIeTUTENh- 3TO YHCIIO0, 3alIMChIBAEMOE B BUJIE KBAJPaTHOUN TaOIUIIbI, TO €CTh
OTIPECIUTENN CYLIECTBYIOT TOJIBKO y KBaApaTHbIX Marpull. Cienyer oOpaTuth 0co000€ BHUMaHUE
Ha OTepaIri0 YMHOKEHHUS MPSIMOYTOJIBHBIX MATPHIL M IOHATD, KAKUM IOJIY4aeTCsl MOPSIOK MaTPHUIIBI
— npousBereHus. OcoOEHHOCTh MaTpUIl TAK)XKE COCTOMT B TOM, YTO IPOU3BEIECHUE MaTpUIl HE
MEPECTAaHOBOYHO, TO €CTh CJeIyeT 00s3aTeNbHO YOEIUThCS B ATOM, PELIMB COOTBETCTBYIOIINE
3a1au. BaxkHbIM sBiIsieTcsl MOHATHE oOpaTHOM MaTpuibl. Hamo 3HaTh ycioBHE CyIIeCTBOBAaHUS
0o0paTHOW MaTpHIbl U AITOPUTM ee moctpoeHus. Ilocie ee BbIUMCIEHUS 1LI€IecO00pa3HO JienaTh
MIPOBEPKY MPaBUJIBHOCTH PEIICHUS, BBIIIOJHUB OINEpalMi0 YMHOKEHUS (JOJDKHA MOJYYUTHCS
ennHuYHas Mmatpuia). Ilpu u3yueHuum ompezaenuTened Hago YETKO YCBOMTH IMOHATUS MHHODA,
anredpanvecKkoro JOMOJHEHUs, 3HaTh MHOTOYHUCIIEHHBbIE CBOMCTBa ompenenurens. s ocBoeHUs
TEXHUKHU BBIYHCIICHUS ONpeienTeNeH 1enecooopazHo, BHIOpaB IPOU3BOJIBHBIN ONPEIEIUTENb BBIIIE
TPETHETO MOPSIKA, PACKPBITH €r0 PA3IMYHBIMU CIIOCOOAMHU, IPUMEHSIS Pa3JIoOKEHHE U IO CTPOKaM U
mo cron6mam. OOpaTuTe BHUMaHUE, KaKue CTPOKH (CTOJOLBI) MPEaNouTUTEeIbHEe BBIOUPATh IS
PACKPBITHS OMIPEACIUTENS, YTOOBI yIIPOCTUTH €ro BbranucieHrne. OcodeHHo 3¢ (HEKTUBHO BHIYUCICHUE
OTIpeJIeNIUTEINS C TMOMOIIBIO 3JIEMEHTapHBIX MPeoO0pa3oBaHUM, MPUBOAALIMX €r0 K TPEyroJIbHOMY
Buny. Ilpu m3ydeHuu pemieHuil CUCTeM JIMHENHHBIX anredpandeckux ypasHeHuil (CJIAY) obparure
BHHUMaHUE, MPEXKIE BCEro, Ha MOHATUE PEUICHUs] CUCTEMBI U YCIOBHS CYLIECTBOBAHUS PEILIEHUH B
3aBHCHUMOCTH OT COOTHOUIEHHSI MEXKIY PAHTOM MATPHIIbl, PAHTOM PACIIUPEHHON MaTpPHUIbl CUCTEMBI
U YHCJIOM HEU3BECTHBIX M ypaBHeHUH. OOpaTuTe BHUMaHME Ha YCIOBHs NpUMEHEHUs (popmyi
Kpamepa u wmeroma oOpaTHOil MaTpuiubl. BHuMarenbHO pa3bepuTe MpUMeEpbl pelIeHus
MIPOU3BOJIHBIX CHUCTEM JIMHEHHBIX airedpanueckux ypaBHeHHH Meronom [aycca (BBeaeHue
0a3UCHBIX U CBOOOHBIX MEPEMEHHBIX ).

Pasnen: DieMeHTBI BEKTOPHOMH aJaredpbl

[Ipy u3yueHuM AAHHON TeMbl HEOOXOAMMO OOpaTHTh BHUMaHHE Ha JIMHEMHBIC OINepaluy HaJ
BEKTOpaMM, Ha TOHATUS JIMHEWHON HE3aBUCUMOCTM M JIMHEHHOW 3aBHCHMOCTH BEKTOpPOB, Ha
dbyHIaMeHTaIbHOE TOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3unca), Ha
pas3iokeHue BEeKTOpa Mo 0Oa3ucy. 3HaThb OINpeNesieHUe, NeOMETPHUUECKHEe CBOMCTBA CKaJSIPHOTO,
BEKTOPHOI'O U CMEIIAaHHOTO NMPOU3BEACHUS BEKTOPOB, (DOPMYIIbI JJIsl UX BHIYUCIICHHS B BEKTOPHOU U
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B KoopauHaTHOW (opme. OO0s3aTenbHO 3HATH U yMETh IMPOBEPATH YCIOBUS OPTOTOHAIBLHOCTH,
KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

Pa3nesi: KOMIUIEKCHBIE YMCJIa M MHOTOYJIeHbI

B sTom paspene, npexie BCEro, HaJo MOHATb, YTO KOMIUIEKCHOE UYUCIIO SIBUIOCH PACUIMPEHUEM
MOHATHSI JEHCTBUTENBHBIX YUCEI, 3HATh OMpeeleHne U TpH (GOPMbI 3aITUCH KOMILJIEKCHOTO YHCIia
(anreOpanyuecKyro, TPUTOHOMETPUYECKYIO M TMOKa3aTeIbHYI0), T€OMETPUYECKYI0 HHTEPIPETALHIO
KOMIUIEKCHOTO YHCJIa M B3aMMHO-OJHO3HAUYHOE COOTBETCTBHE MEKIY MHOMXKECTBOM KOMILJIEKCHBIX
Yrcel U MHOXECTBOM TOYEK KOMIUIEKCHOW IUIOCKOCTH. 3HaTh (opmyny Oinepa. KomrmiekcHsie
4rclia MOKHO M300pakaTh C IOMOIIbIO BEKTOPOB Ha KOMILIEKCHOI miiockoctu. [loaromy oneparun
CIIO’)KEHHSI M BBIYUTAHHS KOMIUIEKCHBIX YHCEJ MOTYT OBITh CBEIIEHBI K ONEpalMsIM CIOXECHUS U
BBIUUTAHUS COOTBETCTBYIOIIUX BEKTOPOB. Hajo 3HaTh U yMeTh BBIMOJIHATH ONEPALUUA YMHOXKEHUS,
JICJICHUsI, BO3BEICHUS B IIOJOKUTEJIBbHYIO CTEIEHb KOMIUIEKCHBIX 4YHCEJ, 3allMCaHHBIX B
TPUTOHOMETPHUECKOH opMe, U3BJICUEHHUS KOPHS N-0if CTENeHN U3 KOMIUIEKCHOro yucia. Cienyer
0o0paTUTh BHUMAHHUE HA TO, YTO MHOYXECTBO KOMILICKCHBIX YHCEIl SIBIISICTCSI 3aMKHYTHIM, TO €CTh
mobas anredpanyeckas onepanus HajJ KOMIUIEKCHBIMU YMCIaMH HE BBIBOJAMT 3a MpeAesbl 001acTu
KOMIUIEKCHBIX uncen. Hano 3HaTh pa3inyHble BUABI Pa3IoKEHUsS MHOTOYIEHA HA MHOXKHUTEIN JJIs
Clly4aeB, KOTJIa CpelAd KOpHEH MHOrouwieHa MOTYT ObITh KpaTHbIE, KOMILIEKCHbIE KOPHU. OTH
CBelleHUsI OyAyT HCIIOJIb30BaThCs, HAlpUMEP, B HMHTETPAILHOM HCYHMCICHHUU TIPHU BBIYHACICHUHU
UHTETPaloB OT JApOOHO-pAIlMOHANBHBIX (QYHKLIMHA, NpPU PEUICHHH JHUHEWHBIX OJHOPOJHBIX
Qg QepeHIranbHbIX YPaBHEHUH N-TO MOPSIKA C MOCTOSTHHBIMU K02 uimenramu.

Pa3nen: AnaauTH4eckasi reoMeTpus

[Ipy u3ydyeHHH aHATUTHUYECKON TIE€OMETPUM CIIEYEeT, MPEXJEe BCEro, MOHATh, YTO €€ 3ajaueit
SBJIICTCS U3YUYCHHUE TE€OMETPUUYECKUX OOBEKTOB MPU MOMOIIY aHATUTHUYECKUX METOIOB ajare0phl u
MaTEeMaTHUYECKOro aHajiu3a. B OCHOBE Takoro mnojxoAa JEKUT METOJ KOOpJAUHAT, BIIEPBBIC
cucremMatuyecku npumMeHeHHbI P. JlekapToM. OCHOBHBIE MOHATHSA T€OMETPUH (TOYKa, Mpsimas,
IUTOCKOCTB) SIBJISIIOTCS. HEOMPEIENAEMBbIMU, M JUISI MX ONUCAHHUSA MPHUMEHSETCS aKCHOMAaTHYEeCKUN
METO/, TTO3BOJISIFOIIMI YCTAaHOBUTh B3aMMHO OJIHO3HAYHOE COOTBETCTBHUE MEX/1y MHOKECTBOM TOUYEK
MPSIMOMl 1 MHOKECTBOM JICHCTBHUTEIBHBIX YHCET M, TAKUM 0Opa3oM, BBECTH CHUCTEMY KOOpIMHAT.
Hano uetko ycBOUTH paznuuHble (YOPMBI ypaBHEHHM MPSIMON M MJIOCKOCTH YMETh NEPEXOAUTh OT
0JIHOM (hopMBI K ipyroif. CieryeT OCMBICIUTD U YCHEIIHO IPUMEHSTh PEIIEHUS KJIACCUYECKHX 3a/1a4
aHAJIMTUYECKON T€OMETPHUH O B3aUMHOM PACIHOJI0KEHUHU MPSMBIX U MJIOCKOCTEH, YMETh ONPEAEIATh
YTJIBI M PACCTOSTHUSL MEXKIY Pa3TUIHBIMUA T€OMETPHUECKUMH O0OBEKTaMH.

VYcenenHoe n3ydeHue TUCHUIUIMHBI «MaTeMaTukay, NpruoopeTeHre HeOOXOJUMbIX KOMITETEHIINH,
YMEHUII UM HAaBBIKOB BIIAJICHUS MaTeMaTHYECKHM amnmaparoM TpeOyeT OT CTYyAEHTOB OOJbIION
camocTosTeNbHON paboTsl. Heo6xonumo oOpaTuTh BHUMaHHUE, YTO KOJMUYECTBO YacOB, OTBOJAUMBIX
Ha CaMOCTOSITENIbHYIO pab0OTy B COOTBETCTBUH C Y4EOHBIM IUIAHOM, OO0JIbIIIE YK CIIAa YACOB, OTBOIMMBIX
Ha BCE BUJIBI AyUTOPHBIX 3aHATHIA.

CamocrosiTenbHasi paboTa sBISETCS OJHUM W3 BHJOB yueOHBIX 3aHATHM. Llenb camocTosiTenbHOM
palboThI — MPAKTUYECKOE CaMOCTOSATEIIBHOE MOJIyYe€HHE CTyIeHTaMU HAaBBIKOB pabOThI B IpOrpaMmMe
MaTeMaTHYeCKOro MOJIETUPOBAaHUS, pACCMAaTPUBAEMBIX B IIPOLIECCE U3YUEHUS AUCIUTIIINHBIL.
AynuTopHas caMocTosITelIbHas paboTa MO JUCHUIUIMHE BBIMOJHAETCS Ha YYeOHBIX 3aHATHAX IMOJ
HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPEIOJIaBaTENsI U MO €T0 3a/1aHuIO.

BueaynuTopHas camocTosTenbHas paboTa BHIIOIHIETCS CTYJICHTOM 10 3aJIaHHUIO0 TPEroiaBaTes, HO
0€e3 ero HermoCPeCTBEHHOTO Y4aCTHSl.

3aoauu camocmoamenvHoil padomul cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON paboThI;

- OCBOEHHE COJIEPKaHMS JUCIIUIUIUHBL,

- yriyOseHue coiep >KaHusi U OCO3HAHWE OCHOBHBIX MOHSTUN JUCIMITIIUHBL

- UCTIOJB30BaHUE MaTepuana, COOPaHHOTO M MOJYYEHHOTO B XOJI€ CAMOCTOSATENbHBIX 3aHATUN /IS
3¢ PeKTUBHON MTOATOTOBKHU K 3aYETY.

Buowt éneayoumopnoii camocmoamenvnoi pabomoi:

- BBITIOJTHEHUE PacueTHO-TpaduuecKux padoT;
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- IOJITOTOBKA K 3a4ETy;
- IOJITOTOBKA K CEMHUHAPY;

JI71s1 BBITTOTTHEHUS JTF000TO BUIAa CAMOCTOSTEIbHOM paOb0oThl HEOOXOANMO IMPONTH CIIETYIOIHNE ITAIIbL:
- OIIPEJENICHNE LI CAMOCTOSATENLHOM paboThI;

- KOHKpETH3aIysl TO3HABATEIbHON 3a/1a4H;

- CaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BBIOOD a/IeKBaTHOTO crioco0a JeWCTBHSA, BEIYIIETO K PEIICHHUIO 3a1a4H;

- IUTAaHUPOBaHMUe PabOThI (CAMOCTOSTENFHON WM C TOMOIIBIO MIPETIOIaBaTeNs ) HaJl 3aJaHHEM;

- OCYUIECTBIEHHE B TIPOIECCE BBHIMOJHEHUS CAaMOCTOSTEIBHOW pPabOThl  CaMOKOHTPOJIS
(TPOMEXYTOYHOTO ¥ KOHEUHOT0) Pe3yJIbTaTOB PadOThI M KOPPEKTUPOBKA BBIITOTHEHHS PaOOTHI;

- pednekcus;

- Ipe3eHTaus padboThl.

7. MOHI OLCHOYHBIX CPEACTB

B nporecce 00y4ueHHs UCIIONB3YIOTCS CIEAYIONIUE OLIEHOYHbIE (POPMBI CAMOCTOSATEIHHONU PabOTHI
CTYJICHTOB, OIICHOYHBIE CpEJCTBAa TEKYIIEro KOHTPOJIA YCIEBAEMOCTH U IPOMEKYTOUHBIX
aTTeCTaluu:

- pacueTHO-rpaduyecKrue padboThI;

- KOHTPOJIbHBIE PAOOTHI;

- TECTUPOBAHUE;

- 3auer.

O1neHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE 3aJaHUS
WHIUBUAYATBHO AJIS KXKA0T0 00y4aroIerocs.

B pe3ynbrare ocBOCHUS AUCHUIUIMHBI (MOIYJIs1) POPMUPYIOTCS CISAYIOMINE KOMIICTCHITHH:

Koa xkoMnereHnnun HanmeHnoBaHMe KOMIIETEHIIUH BBIITYCKHHKA

OIIK-1 Crioco6eH NpUMEHSTh eCTECTBEHHOHAYYHbIE U OOIIENHKEHEPHbIE
3HaHHUS, METOJIbl MATEMATHUECKOT0 aHAJIN3a U MOJIEIIMPOBAHMUS,
TEOPETUYECKOTr0 U IKCIIEPUMEHTAIBHOTO UCCIIEIOBaHMS B
PoeCCHOHAIBHON e TETHHOCTH

7.1 MeToabl KOHTPOJISA U OLICHUBAHUS Pe3YJbTATOB 00y4eHUA

HanmeHnoBanue
Bun xouTpons
KOHTPOJIS Kpatkas xapakrepucTuka KOHTPOJISA
Ne n/nt pE3yJIbTAaTOB
pe3yabTaToOB pe3yJIbTaTOB O0YUYEHUS
oOyueHus
o0ydeHus
OOyuaromuiics B~ TeueHHe cemecTpa
PacuetHo- CaMOCTOATENIBHO BBINIOJIHSIET PAJl PacdyeTHO-
1 rpaduueckas Texymuit rpapuueckux paboT mo Teme pasaena. Ilpu
pabota IIPOBEPKE MPENOIABATENb OLICHUBAET KAYE€CTBO
oopMIIeHHs, MPAaBUIBHOCTh PACUETOB.
Pemenne KOHTPOJIbHON paboTsI
OCYILIECTBIISIETCS Ha IOCIEAHEM 3aHATUU
nzydaemoro paszgena. KoHTponbHas pabota
KonTponbHas . M pasil p P
2 AGoTa Texymuit BBINIOJIHAETCS ~ WMHIMBUAYAJbHO  KaXKIBIM
P cryneHtoM. [lpm mnpoBepke mnpenonaBareinb
OLICHMBAET INPABWIBHOCTb IPOU3BEIEHHBIX
pacyeToB.
3 Tect Texymmui TecTupoBaHue MPOBOAMUTCS HA IMOCIEHHEM
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3aHATUM U3y4daeMoON TeMbl. TecTupoBaHue
OCyILIECTBIseTCs,  JUOO  HpU  I[OMOIIHU
KOMIIBIOTEPHON CUCTEMBI TECTHPOBAHUSA, JTHOO
C MCIIOJIb30BAaHMEM BBIJIAaHHBIX TECT-33JaHUN
Ha OymaxHoM HocuTene. B pamkax
TECTUPOBAHUS poBepseTCs 3HaHUE
TEOPETUIECKON 0a3bl.

4 3auer [IpomexyTouHbIi

[IpomexyTouHas arrecTanus OOydyarolUUXcs B
dopme 3auera MPOBOAUTCS IO pE3yJIbTaTam
BBIMIOJTHEHUSI BCEX BUJOB Yy4eOHOW paboThl,
MPEyCMOTPEHHBIX YYEOHBIM ILIAHOM I10 JTAHHOMN
JUCUUIUIMHE, NpU  3TOM  YYHUTHIBAKOTCS
pe3yIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue ceMectpa. OLeHKa CTENEHU TOCTUKEHUS
00yJaromuMucs TUIAHUPYEMBIX — PE3yJIbTaTOB
o0ydyeHHs 1O  JUCHUILUIUHE  MPOBOJUTCS
MpernojaBareyieM,  BEAYUIUM  3aHSATHS 110
JUCUUIJIMHE METOJIOM 3KcIepTHOUM ouneHku. [lo
UTOTAaM  MPOMEXYTOYHOM  aTTecTald 10
JUCLUUILJIMHE BBICTABJISIETCS OLICHKA «3aYTEHOY,
WJTU «HE 3a4TCHOY.

7.2.

Ilkana u KPUTEPHUHA OLICHUBAHUA PE3yjabTaToB oﬁyqenuﬂ

IToka3zaTenem olleHUBaHUs KOMIIETCHLMI Ha Pa3IMUHBIX 3Tanax uxX (GOpMHUPOBAHUS SBIISETCS
JOCTUKEHHE 00yJaroIUMHUCA IUIaHUPYEMbIX PE3YJIbTaTOB 00yUYEHUS MO JUCLUILIMHE (MOIYIIIO).

Kpurtepun onenuBanus

IMoka3zarennb 5 3 4 5
3HATH: OOGyuaromuiicst OO0yuatrommiics OOGyuarouuiicst OGyuatouiics
TEOPETHICCKHE JIEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
OCHOBBI JINHCHHO MOJIHOE OTCYTCTBUE HETIOJTHOE YaCTUYHOE MTOJTHOE COOTBETCTBHE
anreOpol 1 WK HEIOCTATOYHOE COOTBETCTBUE COOTBETCTBHE CIICYIOUIMX 3HAHUA:
AHATUTHYECKON COOTBETCTBHE CIICAYIOIINX 3HAHUHN: | CIEAYIOUINX 3HAHHWW: | TEOPETHUYCCKUE
TEOMETpHH, CIICAYIONINX 3HAHUN: | TEOpeTUIEeCKHe TEOPETHICCKHE OCHOBBI JITHEHHOM
KOMILICKCHBIC YHCIa. | TEOPETUIECKUE OCHOBBI IMHEWHOM OCHOBBI JITHEHHOM anreOpel 1
OCHOBBI JITHEHHOM anreOpel 1 anreOpel 1 aHATUTHYECKON
anreOpel 1 AHATUTHYECKON aHATUTHYECKON TCOMETPHH,
AHATUTHYCSCKON TCOMETPHH, TCOMETPHH, KOMILICKCHBIC YHUCIIa.
TEOMETPHH, KOMILJICKCHBIC YHC/Ia. | KOMIUIEKCHbIC yucia. | CBOOOIHO Omepupyer
KOMILICKCHBIC YHCIA. . Jlomyckarotcst MPUOOPETEHHBIMU
HE3HAYNTEIILHBIC SHaHUSIMH.
OIIMOKHU, HETOYHOCTH,
3aTPYIHEHUS TIPH
AHATUTHYCCKIX
oTepanusXx.
YMeThb: OOy4atronimiics: He OOyu4atronmiics OO0yuarontuiics OO0yyarontuiics
pelaTh 3a1auu | yMEeT WM B JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
YOpaKHEHUS HEIOCTaTOYHOMN HETIOJTHOE YaCTUYHOE MTOJTHOE COOTBETCTBHE
UCIIONIB3YSl OCHOBHBIC | CTCIICHU YMEET: COOTBETCTBUE COOTBETCTBHE CIIEYIOIINX YMCHHA:

METO/bI, U3y4YECHHBIE
B Kypce JMHEHHOI
anredpe u
AHAJIIUTUYECKOU
TEOMETPHH;
OTIEPHPOBATE C

pelath 3aJa4uu u
YIpaKHEHUS
WCTIOJIB3YSl OCHOBHBIE
METO]Ibl, N3YYCHHBIE
B Kypce JTUHEHHOH
anrebpe u

CIIEAYIOMINX YMEHHUI:
pemaTs 3a1a4n 1
YIpaKHEHUS
HCTIONB3Ysl OCHOBHBIE
METOAbI, U3YUCHHBIC
B Kypce JIMHEeHHOU

CIeIyIOIINX YMEHUMN:
pelaTh 3a/1auu u
YIpaxXHEHUS
HCII0JIb3YSl OCHOBHBIE
METO/Ibl, U3yUEHHbIE
B Kypce JJUHEeHHOH

peuarth 3a1auu u
YIpaKHEHUS
WCTIOJIB3YSl OCHOBHBIE
METOIbI, U3YUCHHbIE
B Kypce JTMHEeHHOU
anrebpe u
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KOMILUICKCHBIMHU AHATUTHYCCKON anrebpe u anreOpe u aHATUTHYCCKON
YHCIIaAMHU. TCOMETPUH; AHATTUTHYCCKON aHATUTHYCCKOU TCOMETPUH;
OIIEpUPOBATH C TeOMETPUH; T€OMETPHH; OIIEpUpPOBATH C
KOMILICKCHBIMH OIEePHUPOBATH C OIEePHUPOBATH C KOMILUICKCHBIMHU
YHCIIaMU. KOMILIEKCHBIMU KOMIUICKCHBIMHU yucnamu. CBOOOIHO
YHCIaMU. quciaaMu. Y MEHUs orepupyer
JHomyckatorcst OCBOEHBI, HO IpHOOPETEHHBIMHU
3HAYUTENbHBIC JIOITy CKarOTCS YMCHHSAMH,
OIINOKH, HE3HAYNTEIBHBIE MIPUMEHSET UX B
TIPOSIBIISIETCS OIMOKH, HETOYHOCTH, | CHTYaIHAx
HEIOCTaTOYHOCTh 3aTpyAHEHUS MIPH TTOBHIIEHHOH
YMEHHH, 110 PSRy AHATUTHYECKIX CJI0)KHOCTH.
MoKa3aTesei, oreparusx, nepeHoce
oOyyatormuiics YMEHUI Ha HOBBIE,
HCTIBITHIBACT HECTaHIAPTHEIC
3HAYHUTEJILHBIC CUTYyAIIHH.
3aTPYAHCHUS IPH
OMEPUPOBAHUH
YMEHHUSAMH TIPU UX
TepeHoce Ha HOBEIE
CUTYAaIHH.
BJIAJeTh: OO6yuatommiics He | OOyuarommuiics B OO0yuatomntmiics OO0yuaromuiics B
HaBBIKAMU BIaJeeT WA B | HEIOCTATOYHOM YaCTUYHO BIIAJICET: MIOJTHOM 00beMe
TIPUMEHECHUS HEIOCTaTOYHOMH CTCTICHH BIIAJICET: HaBBIKAMU HABBIKAMH | BIIaJICCT:
JIMHEHHOW anreOpbl 1 | CTENEeHHU BlIaJieeT HABBIKAMHU HABBIKAMH | MPUMEHCHHS HABBIKAMU
AHAIIUTUYECKOU HaBBIKAMU IIPUMEHEHHUS JMHEHHOW anreOpbl U | NPUMEHEHUS
T€OMETPUH K IIPUMEHEHHUS JUHEHHON anreOpbl U | aHATUTUYECKOU JIMHEHHOW anreOpbl 1
€CTECTBEHHOHAYYHbIM | JITHEHHOI anreOpsl 1 | aHATUTHYECKON TeOMETPUHU K AHAIIUTUYECKOU
(busnueckum u AHATUTHYCCKON TEOMETPHUH K ©CTECTBCHHOHAYYHBIM | TCOMETPHH K
TEXHUYECKUM ) TCOMETPHUH K €CTeCTBCHHOHAYYHBIM | ((hHU3UUCCKUM U €CTECTBEHHOHAYYHBIM
3amadam. €CTECTBCHHOHAYYHBIM | ((DU3NICCKUM H TEXHUICCKHM ) (pusruecknm n
(pu3mueckum u TEXHUYCCKHM) 3a1agam. TEXHUYECKHUM)
TEXHUIECKUM ) 3amagam. Haswiku ocBoeHsl, HO | 3amadam. CBOOOIHO
3aJadam. OO0yJatommiics JIOITY CKarOTCS MIPUMEHSET
HCTIBITHIBACT HE3HAYUTEILHBIE MOy YCHHBIC HABBIKA
3HAYHUTENEHBIC OIMUOKH, HETOYHOCTH, | B CUTYAIlHAX
3aTPYAHCHUSI IPH 3aTPYAHCHUS MPH MTOBBIIIICHHON
OPUMEHEHUH AHATUTHYECKUX CJIOKHOCTH.
HABBIKOB B HOBBIX oreparusx, rnepeHoce
CHUTYyaIIHsX. YMEHHI Ha HOBBIC,
HECTaHIaPTHBIC
CUTYaIIHH.
IIxana OLICHUBAHUA HpOMe)KyTO‘lHOi;I arTrecranuu: 3avdera.
IIkaja oueHuBaHus Onucanue
BrImonHeHsl Bce 00s3aTeNbHBIE yCiioBUsA MOATOTOBKH CTYIACHTA K
IIPOMEKYTOYHOM  aTTeCTaluy, MPELyCMOTPEHHBIE  IPOrpaMMOi
JUCHUITIINHBI. CTYIleHT ACMOHCTPUPYCT COOTBETCTBUC 3HaHHI>i,

3aureHo

YMEHH, HaBBIKOB MPUBEICHHBIM B TaOJIUIaX [TOKa3aTesel, onepupyer
nproOpPEeTEeHHBIMU 3HAHUSMH, YMEHUSIMH, HABBIKAMH, TIPUMEHSIET UX B
CUTyallMsX NOBBIIIEHHOM cJoXkHOCTU. [Ipm 3TOM MOryT OBITH
JIOIyIIEHbl HE3HAYUTENbHbIE OIMOKHY, HETOUHOCTH, 3aTPyAHEHHS MIpU
AQHAJMTUYECKUX OIEepalnsax, NEpeHOCe 3HAHWM W YMEHUN Ha HOBBHIE,
HECTaHJAPTHBIC CUTYALUH.

He 3aureno

He BBINONHEHEBI 00A3aTENIbHEIC YCJIOBUSA TIMOATOTOBKHM CTYACHTa K
HpOMG)I(yTO‘-IHOﬁ aTrTeCTaluu, npeaAyCMOTPCHHBIC HpOFpaMMOI\/'I
JUCHUIITIMHBI, WM CTYACHT ACMOHCTPUPYET HCIIOJIHOC COOTBETCTBUC
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3HAHWW, YMEHUW, HABBIKOB TMPUBEICHHBIM B TaOJHIIAX TOKa3aTeleH,
JIONyCKAlOTCA 3HAYUTEIbHbIE OMIMOKH, TPOSIBISAETCS OTCYTCTBHE
3HaHWM, yMEHUH, HABBIKOB I10 PAy II0OKA3aTeJIeH, CTYEHT UCIIBITHIBAET
3HAYUTEIIBHBIE 3aTPyJHEHUS IIPU ONECPUPOBAHUU 3HAHMSAMH U

YMCHUAMMU IIPU UX TTCPCHOCC HA HOBLIC CUTYAILIUH.

Ika/jia oueHMBaHUS TEKYLIEr0 KOHTPOJIS.

HaumeHnoBanue KOHTpOJIA
PE3yJIbTaTOB 00yUYEHUS

[Ixana oneHuBaHusd

Onucanue

PacuerHo-Tpaduueckas padota

Otnnuno - PaboTa cnana B
CPOK, pacyeTHas u
rpaduueckas gyactu
BBITIOJTHEHBI BEPHO, JINOO
UMEIOTCSl HEI0UEThI, HE
BIIMSOIINE HA KOHEUHBII
pe3yJibTar.

Xopol1o - pacyeTHas 4acTb
BBITIOJIHEHA BEPHO, B
rpaduyecKoil YacTu ecTh
3aMeyaHus

VY 10BIETBOPUTENBHO - B
pacyETHOM YacTH €CTh
3aMeYaHusl, METOL
BBITNIOJIHEHUS TpapUuecKoi
YacTu BbIOpaH BEPHBIi
HeynosnerBopurenbHo - B
pacyeTHOI U rpaduueckoi
4acTsIX €CTh IpyObIe
3aMeyaHusl.

3amanue Ha PI'P BeigaeTcs Ha
MIEPBOM 3aHITHH
COOTBETCTBYIOIIETO pa3zeia
IUMCLHIUIMHEL U cIaeTcs 10
OKOHYaHUH U3YyUCHHS
COOTBETCTBYIOIIIETO pa3zela
muctnIimHbl. PI'P 1omKkHEI
OBITH BBIIOJIHEHBI U

0 OpMIIEHBI B COOTBETCTBUU C
TpeOOBAHUSAMHU METOAUYCCKUX
yKa3aHUi Kadeapsl.

KonTponbnas pabota

OtnnuHo - PaboTa BICOKOTO
Ka4yecTBa, YPOBEHb
BBITTOJIHEHHS OTBEYAET BCEM
TpeOOBaHUAM, TEOPETUUYECKOE
CoJIepKaHne Kypca OCBOCHO
MOJIHOCTHIO, 03 MPOOEIoB,
HEO0XOIMMBIE TIPAKTUIECKHE
HaBBIKU PabOThI C OCBOCHHBIM
MaTepuaioM chOpMUPOBAHBI,
BCE MPETyCMOTPEHHBIE
mporpamMmoi o0ydeHust
yueOHbIe 3aJJaHHsI BBITIOJIHEHBI,
100 HEKOTOPBIE U3
BBINOJIHEHHBIX 3aJJaHUN
coJiepKaT He3HAUUTEIIbHBIC
OLIMOKH

Xopomuio - YpoBeHb
BBINOJIHEHHS pabOThI OTBEYaeT
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUUECKOE
COJIepKaHne Kypca OCBOCHO

3amuTa TeMbI BKIIOYAET
pelIeHne 3a1a4 B ayJUTOPUH B
TE€YEHHUE OJTHOM Iapel U
MIPOXOJHUT I1OCIIE U3YyUYECHUS
COOTBETCTBYIOILIETO

paszaena. bunersl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OIICHUTH C(HOPMUPOBAHHOCTH
KomrieTeHi. Ha oTBeTHI
otBoauTcd 1,5 4Jaca.
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YaCTUYHO, HO MPOOEITBI HE
HOCSIT CyILIECTBEHHOTO
XapakTepa, He00X0IUMBbIE
MIPAKTUYECKHE HABBIKU PaOOThI
C OCBOEHHBIM MaTEpUaAJIOM B
OCHOBHOM C()OPMHUPOBAHBIL,
HEKOTOPbIE BUJIbI 3aJaHUI
BBITIOJTHEHBI C OLTMOKaMHU.

Y 10BIETBOPUTEIIBHO -
Teopetnueckoe cozepxaHue
Kypca OCBOEHO YaCTHU4HO,
HE00XO0JUMbIE TPAKTHYECKUE
HaBBbIKU pa0bOTHI HE
c(hopMupoBaHbI, OOJBITUHCTBO
IIPEyCMOTPEHHBIX
MporpaMMou 3aJjlaHui He
BBITIOJIHEHO; IIPU
JIOTIOJIHUTEIIbHOMN
CaMOCTOSITENIbHOM paboTe Haj
MaTepUajIoM Kypca BO3MOMKHO
MOBBILICHHE KauecTBa
BBITTOJIHEHUS YIEOHBIX
3aJlaHNi.
HeynoBieTBOpUTENBHO -
TeopeTtnueckoe coaepxaHue
Kypca He OCBOEHO,
HE00X0/IMMbIE MPAKTUYECKUE
HaBBbIKU pabOTHI HE
c(hOpMHUPOBaHBI,
IIPelyCMOTPEHHbIE
IIPOrpaMMOi1 3a1aHUs HE
BBITIOJTHEHBI

TecTtupoBanue 1o NpoNACHHON
TeEME

Tect conepxut 20 3amanui,
MPaBUJIbHBIN OTBET Ha 1
3aJJaHuE COOTBETCTBYET |
6amny. Bpems rectupoBanus -
30 munyT. CTyneHTy
MIPEIOCTABIISICTCS JIBE IMTOMBITKH
JUTSI TIPOXOKJICHUS TeCTa.
MaxkcumanpHas olleHKa 3a TECT
- 20 6amnoB. Tect cuntaercs
YCHEIIHO MPOWICHHBIM, €CITH
CTyJeHT zai He MeHee 60%
MPaBUJILHBIX OTBETOB (Habpas
He MeHee 12 6aioB).

TecTtupoBanue
OCYILECTBIISICTCSL, TUOO0 pHU
MTOMOUIY KOMITBIOTEPHOM
CUCTEMBI TECTUPOBAHMUSI, TUOO
C MCIOJIb30BaHUEM BBIIAHHBIX
TeCT-3aJIaHU Ha OyMaKHOM
Hocutene. Bpems
tectupoBanusa 30 MuH. 3aTeM
OCYIIECTBIISIETCS IPOBEPKA
TeCTa MPEenoiaBaresieM u
BBICTABIIIETCS OLICHKA
COTJIACHO METOJUKH
BBICTABJICHUS OLICHKH.

7.3.  Ouenounvle cpeocmea

7.3.1 Texymmii KOHTPOJIb

Komnnexm 3a0anuit 0na evinoanenusn pacuemno-cpaguueckux pavom (PI'P)
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PrpP Nel, uvacme 1

-1 1 0 2.0 2
A=11 3 2 B=|0 -3 3
4 0 -3 1 1 -1
3aganue Nel. Jlanbl MmaTpulibl 54

. 2 T
Beoinonauth geiicreus: A +8B"

2 2 _
3aganue No2. [TpoomKuTh TaHHOE MaTPUYHOE PAaBEHCTBO (24+3B)" —44" - 64B =l

Y TIPOBEPUTH €ro Ui MaTpull 4 U B u3 mepBoro 3agaHusl.
3azanue Ne3. BelunucinuTh onpeaennTenb IByMs CIOCO0aMu: pa3iokKEHUEM I10 IEPBOI CTPOKE U
Pa3IoKEHUEM MO TIEPBOMY CTOJIOILY.

1 0 -1 2
02 1 -1
I 1 -1 1
11 -2 1
3aganue No4. J{nst qaHHOM MaTpuilbl HAaWTH oOpaTHyro MaTpully. CrenaTs IPOBEPKY.
1 0 2
1 1 0

-1 2 3

3aganue NoS. Pemnth MaTpUuHOE YpaBHEHHE AXB=C (naiitu X). Cnenatb MpoBEpKY.

=[5 e ) e )

3azanue Ne6. Haiitu panr maTpusl.

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 a/12e0pauiecKux ypagHeHui
3azmanue Nel. Pemnts cucremy meronoM Kpamepa. Cnenats mpoBepky.
X +4x, —x;=-2

2x,4+2x, +3x, =7
3x,+6x, —2x; =1

3aznanue No2. Pemuth cucremy u3 Nel meTogoM oOpaTHON MaTpHUIIbI.
3azmanue Ne3. Pemnts cucremy u3 Nel metogom I"aycca.
3amganne No4. PemuTh HEOTHOPOIHYIO cucTeMy MeTosioM ["aycca. Halitu obiee pemenue u
YaCTHOE pELICHHUE.
X +x, +2x,+3x, =35
3x,+2x, —4x, - 2x, =1
5x,+4x, + 4x, =11
3amanne NoS. PemuTh otHOpOIHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u @CP.
2x, +6x, =9x, -9x, =0
4x, = 5x;+x,=0
3x,4+3x, = Tx; —4x,=0
X, —3x, +2x;+5x, =0

PI'P Nel, uacmp 2
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3aznanue Nel. Iloka3arb, 4TO BEKTOpPHI ., p 00pa3yioT 6a3uc B MPOCTPAHCTBE U PA3IIOKUTH
m=(1,-1,2),n=(2,0,3), p=(-2,-11),a =(5-4,13).

Bektop ¢ 110 3TOMY Gasucy:
3azanue No2. JlaHbl BEKTOPBI m oy " Bpisicauts — KOJIJIMHEAPHBI 11 BEKTOPBI anub.
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n—m.
A ,
71| = 62, |71| = 2, (7, 7) = 135", @ =67 —m.
ZB, - A(;-1;2),B(3:3:2),C(7;1;2).

3aganme Ne3. Haiitn |a ‘, eClIn
A ABC Hait

3ananue Ne4. Jlan WTH

3aznanue NoS. [lpu kakux x  BEKTOPBI ayb HEPIEHUKYJISAPHBI?
a=(x;1;-4),b=(x-3;12; x).

3amanue Ne6. Haiitu mutomaap napasieiorpaMMa, IIoCTPOSHHOTO Ha BeKTopax ¢ wu b

_ A T
a=2m-5n,b=m+n, ﬁ\=3,(m,ﬁ)=g.

m|=12,

3aganue No7. Haittu miomans tpeyronsauka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3ananue Ne8. JlaHbl BEKTOPBI . BBISICHUTB — KOMIUTaHApHBI JIH BEKTOPHI. ECITU BEKTOPHI HE
y a,b,c
KOMIUTaHAPHBI, TO HAUTH 00beM MapauieNenuiea, TOCTPOSHHOTO Ha BEKTOpax u
OTIpEeACTUTh — KaKyl0 TPOWKY OHH 00pasyIoT.
a(1;-1;5),b(2;4;-2),c(3;0;1)
3amanue No9. Jlns nuHeiHoro onepatopa 4 3aaHbl 00pa3bl 0a3UCHBIX JIEMEHTOB
Ae,, Ae,, Ae, e.,e

3 ABG 22 €3 4 HaiitH 06
. altucaTb ManI/IHy onepaTopa B 0a3uUCcC U HAUTHU O pa3

JnemeHTa ~ .
Ae =7e +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
X=2¢ -4¢, +e,

3ananue Nel0. Haiitu coOcTBEHHbIE 3HAUE€HUSI U COOCTBEHHbIE BEKTOPHI IMHEHHOTO OIepaTopa,

(73
3aJJaHHOTO B HEKOTOPOM 0asuce MaTpulien
PI'P Ne 1, uacmp 3

/ a [
Bamamme Nel. Tpsimas ! mpoxomut uepes Touxy A mapammensno Bextopy 7 . TTpsivast 2
TIpoXouT uepes Touky B nepnenamkynspHo Bextopy 7 . HaifTi Touky mepeceueHus mpsMbIX 1

YTOJI MEXKAYy HUMH, €CITH A43:5), ¢ (153), B(0;5), 7 (=3;4).
3aganue No2. JlaHa mpsiMast g . [Ipsimas £ MIPOXOJHUT Yepe3 TOUKHU A u B Haiirn pacCTOsHUE OT

[ [ .
TOYKH NIEPECCUSHUsSI IPSIMBIX | M 2 JIO IPSIMOK .

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

3aymanue Ne3. HaiiTu paccTosiHUE OT TOUKH M, 10 wiockoct & | mpoxopsiiei yepes ToUKy A
MEePIEHIUKYISIPHO BEKTOPY ﬁ, eclu M, 0; 1;7), A(2; -1;4), ﬁ(6; 22;-3).

3agaHI/IC Neo4. Haiitu YToJ MCKAY MIOCKOCTBIO a U IIJIOCKOCTBHO ﬁ , HpOXO)IHIJ_[CI\/'I qCcpe3 TOUKU
AB o @S5x+y+4z-28=0, A(5:2:5), B(3;7;0), C(~4;-3;-1).

3ayanue NoS. 3anucarh KAHOHUYECKUE YpaBHEHHsI IPSAMOI, 3alaHHOM OOLIMMU YpaBHEHUSIMHU.
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X+2y-9z-10=0;
3x+4y+82z-24=0.

3azanue Ne6. Haiitu TouKy nepeceueHus npsiMon I wmnockoctn & u YIOJI MEXY HUMH.
;X 2y z-1

3 4 -2

; oix+2y-3z-12=0.

3aganue No7. Ilpsimast l npoxoauT uepe3 Touku A u B. Ilpsmas l MPOXOJUT Yepe3 TOuKy M

. [ [
HepIeHIUKYISApHO Tiockoctn & . HaliTi yrosm Mexay nmpssMbIME ' U > W BBISSCHUTH — JIEXKAT JIH
OHM B OJIHOM TUIOCKOCTH WJIU CKPEIIUBAIOTCS.
A9;-3:1), B(4,4;,-5), M (-1;11;-11), a:2x+3y—-z—-1=0.
(x+3) N y_2 B
3apanue Ne8. JIns maHHOM KpUBOM 49 25 yKa3atb (POKYChI, IKCIIECHTPUCHUTET,
nupeKkTpuckl. [locTpouts KpuByto, H300pa3uTh POKYCHI, TUPEKTPHUCHI.

2 2 —
3azanue Ne9. [IpuBecTu ypaBHEHHE KpUBOI 9x"—25y" —18x+200y -616=0

KaHOHUYCCKOMY BUAY U IIOCTPOUTH KPUBYIO.

Ilpumepwr 6apuanmos KOHmpoIbHHLIX padbom
Bapmuanr.

1. HaitTu 3Ha4eHUs MaTPUYHOTO MHOT'OYJICHA F(4)
s 5 -1 0
f(x):—x +2x"—x+3,4 —[ ; 2}
-2 0 8 1 =5
3 -1 7 2 4
-8 2 -6 -3 -13
-3 13 5 17
1 2 1
3 -5 3
7 -1

2. HaiiTu panr MaTpuilsl IpUBEIEHUEM K CTYIIEHYaTOMY BUTY

3. BeIUHMCIUTh ONPENEIUTENDb IPUBEIEHUEM K CTYIIEHYATOMY BHLY
4. Haiitu matpuity, oopaTHyto JaHHOM (a). Pemuts MaTpuuHoe ypaBHeHue (0)
12 1

35 3 1 -2 2 3 5
2 7 -l (—3 4 JMX z( 3 -1 0 ]
(a) (6)

5. Pemuth cucteMy ypaBHeHUH. YKazaTh 00IIee U 0JTHO YaCTHOE pelIeHue (a).
Pemnte cuctemy ¢ momoIisto 00paTHOi MaTpullsl u o popmynam Kpamepa (6)

4x,+9x, —5x, —8x, =5 X +2x,+x;,=5
3x,+7x,—2x, —4x, =4 3x,=5x, +3x; =7
(@) 2x,+5x, +x; +3x, =3 ©) 2x,+7x,—x; =13
Bapuanr
1. Pacrcats pasnoxenne Bekropa ¥ 1o Bekropam 7>9>"
x=1{5-12,1} p=11-3,0} ¢g={L-L1} r={0,-12}

5 b b
(450 [

2. Kommuneapus: mi Bexktopsl £ u 42
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a={2,0,1} b={-231} p—2a+2b q=3a-2b

b

A A,4,4
3. JlaHa nupaMuja c BEpUIMHAMM B TOUKax ~ 17273774,
Al (_25 4: 8) Az (43 -1, 2) A} (_8: 77 1 0) A4 (_3, 49 _2)

Haiitu:

a) yrojl Mexay peopamu 44, , 4,4,

0) 00beM MUpPaMHIBI

o A 4,4,
B) JUIMHY BBICOTHI OITILIEHHOM Ha I'paHb

o A A, 4,
') HATH AJTMHY MEIUaHbl, IPOBEACHHYIO U3 BEPIIUHBI 1 K pedpy

4. BBIYMCIUTH [UIOIIA/b IaPAILIEIOrpaMMa, TIOCTPOSHHOro Ha BekTopax @ u ? @ — yrom mexmy
4] (A"

4] Ly

BCKTOpaMH P u q

v ey T
a=2p+q b=p-3q p[=2 |q|=2 _—y
Bapuanr
1. Haiiti pacCTOsIHHE OT TOYKH M, IO TUIOCKOCTH (M‘M2M3 ):

My (-9:10;2) M, (0;7:-4) M,(48-1) M,(-213)
{x+y+z—2:O
2. BolnucaTh KaHOHMYECKOE YPABHEHHE MTPSIMOM: x=y=3z+6=0
x=2 y-3 z+l
Bl B —4 Hx+y+22—9:O_

P(0;-1;3) "

3. HaiiTu Touky nepeceueHust NpsMOM U MIOCKOCTH: 1 1

4. Haiitu TOUKy R CHMMETPUYHYIO Touke £ oTHOCHTENLHO MpsAMOi .
x-1_ y =z

1 -1 1

. M
5. HammcaTh ypaBHEHHE TUIOCKOCTH & Mpoxozsimeii yepe3 TOUKy — ° W HepHeHIUKYIISIPHO

TIPSMOIA (Mle): M, (3;2;0)’ M, (4;1;5), M, (2;—1;4).

6. Haiiti KocHHYyC yria Mexy miockoctsamu &1 i %2

o,:3x—y+3=0 o,:x-2y+5z-10=0

Bapuanm 3a0anuit mecma

-8 2 -6 -3 -13

1.1. Haiftu panr MaTpulbl IPUBEICHUEM K CTYIIEHYaTOMY BUIY =3B s v

(l —2] _(—2 3 sJ
1.2. PeluTs MaTpHYHOE ypaBHeHue © > 2 310

X +2x,+x,=5
3x,—5x, +3x, =7

1.3. Pemuts cuctemy mo gpopmynam Kpamepa 25, + 7%, — %, =13
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2.1. Hanucars pasioxenne Bektopa X 10 BEKTOpaM pagr ¥={5,-12.1] L P= {1.-3,0}

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

2

(A (&)

2.2. BBIYHCIHTH IIOLA/b TAPAILISIOrPaMMA, IOCTPOSHHOro Ha BekTopax ¢ u @ — yron mexty
4] (A"

BCKTOpaMu 14 u q

wa ] T
[} [V ATA') (4] &'} (A} ANy _ _ a —_
a=2p+q b=p-3¢_ |p[=2 lg]=2 4
2.3. Jlana nupamuia ¢ BEpIIMHAMHU B TOYKaX A1A3A3A4. 4(6,1,3) , 4,(6,-2,-3) , 4(2,2,0) ,
A4 (_59 19 0)
Haii A A, A,

alTH JUTMHY MEIHaHbI, IPOBEJICHHYIO U3 BEPIIMHBI 1 K peopy
x=2 y-3 z+1

3.1. Haiitu TOuKy mepeceyeHus NpsiMoi U MIIOCKOCTH: | 1 4y XFy+2:-9=0

P

| CHMMETpHYHYIO Touke ' OTHOCHTENbHO IpsAMOit I

3.2. Haiitu TOouky P(O;_1;3) u
x-1_y =z
-1

3.3 Hanwcats ypasHeHHE MI0CKOCTH © NPOXOAILCH 1epes TOuKy Moy HEPICHIUKYIISIPHO
(M), My (3:2:0) M, (415) M, (2-1:4)

IpsAMON

x? Jrél-‘y2

4.1. Jlana xpuBasi BTOPOTro mnopsiika ~12x+16y+16=0 [TomyunTh KAHOHUYECKOE YpPaBHEHUE

KpUBOH U MOCTPOUTH .€e

' Pt
€,6,, € ,6, ,6;

4 2. COCTaBI/ITB MaTupuuy nepexozla oT 6a3nca % Kk Gaszucy , eciu

el = Ze1 +e2 +ez, e, =e—e +ex; e —e, +2e, +e

7.3.2 IIpomexyTOUHASI ATTECTAIUA

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

Martpuiibl, TUIIBI MATPHIL. OIIK-1
Orneparuu ¢ MaTpUIIaMH, MX CBOWCTBA. OIIK-1
YMHOXEHUE IPSIMOYTOJIBHBIX MATPHIL. OIIK-1
MatpuyHas ¢popMa 3aIIMCH CUCTEMBbI IMHEHHBIX alNreOpanyecKux ypaBHEHHH. OIIK-1
Onpenenurenu U UX CBOKWCTBA. OIIK-1
[Tousitue onpeaenutesns. MUHOPHI M anreOpanyeckue JOMOJHEHHUS. OIIK-1
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHM, OCHOBHBIE MTOHATHS U OIIK-1
OIpEIETICHUS.

[TpaBuno Kpamepa penieHusi CUCTEM JIMHENHBIX YPABHEHUI. OIIK-1
OO0parHas MaTpHIa U e€ BbIYUCIIEHHE. Y CIIOBHUE CYIIECTBOBAHUS 00paTHON OIIK-1
MaTpHUIIbIL.

Pemienune cucrem TMHEWHBIX anreOpandecKux ypaBHEHUH METOAOM 00paTHOM OIIK-1
MaTpHUIIbIL.

Meron ['aycca pelieHus CUCTEM JIMHEHHBIX YPaBHEHUM. OIIK-1
PemeHne mpou3BOIBHBIX CUCTEM JIMHENHBIX YpaBHEHUHN MeTo1oM ["aycca. OIIK-1
Panr matpunel. Teopema Kponekepa — Kanesnu. OIIK-1
OnHOpoHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUH. Kpurepuii cyiecTBoBaHus OIIK-1
HETPUBHAIBHBIX PELICHUM.

ITonsiTve BEKTOpa U JMHEWHBIE ONIEpALlMK HAaJ BEKTOpamu, cBoiicTBa onepanuii. | OIIK-1
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JluHeiitHast KOMOMHAIIHS BEKTOPOB. OIIK-1
JIvHeitHas He3aBUCUMOCTD U JIMHEIHAS 3aBUCUMOCTb F€OMETPUUECKUX OIIK-1
BeKTOpOB. Kpurepuii JIMHEMHON 3aBUCHUMOCTH.

ITonsitue 6a3zuca. Koopauuarel BekTopa. OIIK-1
OproHopMupOBaHHEIH Oasuc. PaznoskeHne BEKTOpa 1o BEKTopam Oasmca. OIIK-1
YnopsimoueHHas TpoliKa BEKTOPOB. OIIK-1
CkansipHoe, BEKTOPHOE M CMEIIIAHHOE TPOU3BE/ICHHE BEKTOPOB B OIIK-1
OPTOHOPMHUPOBAHHOM Oa3uce.

Y c1oBUsI OpTOrOHAIBHOCTH, KOJUTMHEAPHOCTH U KOMIIJIAHAPHOCTH BEKTOPOB. OIIK-1
JIvHeHbIE NPOCTPAHCTBA. OIIK-1
Matpuiia nepexoaa ot 6a3uca K 0a3ucy. OIIK-1
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUECHUS] MATPHULIBL. OIIK-1
CucreMbl KOOpAUHAT. [[ekapTOBBI NPSIMOYTOJIbHBIE KOOPAMHATHI Ha IIockocTH U | OITK-1
B IIPOCTPAHCTBE.

ITonsipHas cucreMa KOOpAUHaT. OIIK-1
Pa3nuuHble TUIIBI YPaBHEHUMN IIJIOCKOCTH U MPSMOM. OIIK-1
Bolunicnenue paccTosHUNM MeXay ABYMs TOUKaMM, TOUKOHM U npsiMoii, Toukor u | OIIK-1
MJIOCKOCTBIO.

Brruucnenue paccTosHUsI MEXKY CKPELIMBAIOIIKUMHUCS MPSIMBIMH. OIIK-1
Brluucienue yrioB Mexy ABYMsl IPSIMBIMHU, IPSIMOM U TUIOCKOCTBIO, IBYMS OIIK-1
IJIOCKOCTSIMHU.

KpuBbie BTOpOro nopsiika ux reoMeTpu4eCcKue CBOMCTBA U yPABHEHUSI. OIIK-1
[IpuBeneHre KpUBOM BTOPOTO MOPSIIKA K KAHOHUYECKOMY BHUJTY.

KaHoHnveckre ypaBHEHHUs JUTUIICA, TUIEPOOIIbl, TapaloJIbL. OIIK-1
YpaBHEHHE OBEPXHOCTH BTOPOrO MOPSIAKA. OIIK-1
Kanonuveckue ypaBHeHUS c(hepbl, JIUTUIICOUIA, KOHYCOB, THIIEPOOIOUIOB, OIIK-1

napaboJIon10B.
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