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1.  Ileam,3ama4yM 4 NJIAHUPYeMbIe Pe3yJbTAThI 00y4eHuUsl Mo
AUCHMILIHHE

K OCHOBHBIM 1I€TISIM OCBOEHUS TUCHUIUIHHBI «JIMHeHas anre0pay cleayeT OTHECTH:

. BOCIIUTAHHE y CTYJIEHTOB 00IlIel MAaTEeMaTUYECKOM KYyIbTYpHI;

. MpUOOpETEeHUE CTYACHTaMU HIMPOKOTO Kpyra MaTeMaTHUECKUX 3HAHUM, YMEHHI U HaBbI-

KOB;

. pa3BUTHE CIOCOOHOCTH CTY/IEHTOB K UHIYKTUBHOMY U JI€IyKTUBHOMY MBIIIJICHUIO HAPSAY
C Pa3BUTHEM MATEMAaTHUYE€CKOW UHTYULIUU;

. YMEHHE CTYACHTaMU pa3BUBATh HABBIKU CAMOCTOSITENIbHOTO U3Y4YeHHUs YUeOHOM 1 HayqYHOI
JUTEPATYpPhl, COACPKAIICH MaTEMAaTUUECKUE CBEJICHUS U PE3YJIbTaThl;

. (dbopMupoBaHue y cTyleHTa TpebyemMoro Habopa KOMIETEHIIUHA, COOTBETCTBYIOIIUX €T0

HAIPABIICHUIO MTOJIIOTOBKU U 00ECIICUNBAOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/A.
K ocHOBHBIM 3a/1auaM 0CBOEHUS TUCIUILIUHBI «JIMHelHas anreOpa U aHAIUTUYECKasi TEOMETPUSI»
ClenyeT OTHECTH:

® OCBOCHHC CTYACHTAMH OCHOBHBIX HOHHTHﬁ, MCTOAOB, (I)OpMI/IPYIOH_[I/IX O6H.[y10 MaTreéMarTtu-
YCCKYIO TOATOTOBKY, HCO6XOILI/IMYIO AJId yCTICITHOT'O PCIICHM A IMPUKIIAAHBIX 3a1a4;
M IMOATOTOBKY CTYACHTOB K ACATCIIBHOCTU B COOTBCTCTBHHU C KBEUH/I(bHKB,IIHOHHOﬁ XapaKTe-

PHUCTHKOI OakaaBpa 1o HampaBJIeHHIO, B TOM 4Kclie (popMUpOBaHUE YMEHUI HCIIOIb30BaTh OCBO-
E€HHBIC MATEMATHYECKUE METOIbI B TPO(hECCHOHATILHOM IeATETHHOCTH.

OO0yuenne mo mucrumuinHe «JIuHeiHas anreOpa» HampaBiIeHO Ha (GopMHpOBaHHE y 00ydJaro-
mmxcs cienyronmx kommnereHud B coorBerctBur ¢ I'OC 09.03.03 «IIpuknagnas undopma-

TUKa», YTBEPKIACHHBIN MprukazoM MuHUCTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu
oT 19.09.2017 Ne 922.:

Koa u HaumeHoBaHue NuaukaTopsl 10CTHXKEHUS] KOMIIe-
KOMIIETeHIHI TeHIUH
VYK-1. CniocobeH ocymiecTBiasaTh Mouck, kpu- | MYK-1.1. AHanusupyer 3a1ady, BbIACTSAS €€
TUYECKUH aHaJIU3 U CUHTE3 HH(pOpMaIUH, 6a30BbIe COCTaBIISIONINE
IPUMEHSTH CUCTEMHBIHN MTOAXO0. IS NVYK-1.2. OcymecTBisier MIOMCK,
pelieHus MOCTaBICHHBIX 33]1a4 KPUTUYECKH OLIEHHUBAET, o0o01Iaer,
CUCTEMATU3UPYET U paHXupyer

nHpopMannuo, TPeOyeMyro i PEIICHHS
IIOCTAaBJIEHHOM 3a7a4H

NVYK-1.3. PaccmatpuBaeT u nnpeajaraer pa-
LIMOHAJIbHBIE BAPUAHThI PELICHHSI IOCTABIIEH-
HOM 3a/1auy, UCIIOJIb3Ysl CUCTEMHBIN NIOJIXO/,
KPUTUYECKH OLIEHUBAET UX JIOCTOUHCTBA U

HEIOCTAaTKH

HOIIK-1.1. 35aeT 0CHOBHI BRICIICH MaTeMa-
OIIK-1. Criocob6eH npUMeHSTh €CTECTBEHHO- | THUKH, METOJBI U MOJENU, PUMEHSIEMbIC B
Hay4HbIE U OOIIEHHKEHEPHBIC 3HAHUS, Me- pasz- JTUYHBIX o0JacTsx; OCHOBBI
TOABI MATEMATHUISCKOTO aHAJIM3a U MOJCIIH - MaTEeMaTU4ECKOr0o MOJEIUPOBAHHUS,
POBaHMS, TEOPETUUECKOTO U IKCIIEPUMEH - MPUHIUIIBI OCTPOCHHUSI Ma- TEMaTUYECKUX
TaJIbHOTO UCCIIEIOBAHUS B MPO(PECCUOHANTb- MOJIETIEH, QJITOPUTMBl pEIICHHS  3a7a4
HOM JesITelIbHOCTH OITUMU3AIIH;

NOIIK-1.2. YMeeT npuUMeHSATh METO/IbI UC-

KpPETHOM MaTeMaTHKH, CUCTEMHOTO aHaJIN3a,
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MaTEeMaTHYeCKOr0 MOJECIUPOBAHUS IS
WC- CJICIOBaHUSI M Pa3pabOTKH
npodeccuoHalb- HbIX 3a/1a4 U MPOLIECCOB;
IPUMEHATHh MaTeMa- TUYECKOe
o0ecrnieyeHre Mpu MOJECIUPOBAHUU
MPUKJIAIHBIX U UH)OPMAITMOHHBIX
nporeccoB. MOIIK-1.3. Bnageer meTonamu
TEOpPETUYEe- CKOTO M IKCIIEPUMEHTAIILHOTO
rcciaeaoBaHusi 00bEKTOB
npohecCuOHATBbHON e TeNbHOCTH,
COCTaBJICHHS] MAaTEMaTHYECKUX MOJIEIeH U
pe- meHus 3aAa4 JIMHEHHOTO U
HEJIMHEWHOTO MPOTrPaMMHUPOBAHUS, a TAKXKE
3a/1a4 ONTUMH- 3l PAOOTHI C METOAAMH
JIMCKPETHOM MaTe- MaTHUKH,
UCTIOJIb3YEMBIMHU TIPH MPOCKTHPOBA- HUU U
pa3zpaboTke nHOOPMAITMOHHBIX CH-

CTEM.

2. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucnuninmHa oTHOCUTCA K 00s13aTenibHO yacTu 6:10ka b1: Monyne «MaremaTtudyeckue TucIu-
JTUHEBI.
B ocHoBHOM yacTH:

. MaremaTHdecKkuii aHaJIN3;

. Matematuueckas JOTHKa U TUCKPETHAs MaTeMaTHKa,

. Ocuossl UKT.

B wactu, hopMupyemoii yaacTHUKamMu 00pa30BaTENbHBIX OTHOIICHUH:
. OCHOBBI IPOrPaMMHUPOBAHMS;

. AJTOPUTMBI U CTPYKTYPHI TaHHBIX.

3. CTpyKTypa U cofep:kaHue TUCHUILTUHBI

OO01mas Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISIET 3 3a4eTHbIC eauHUIIB! -108 yacos.

3.1. Buabl yueOHOii padoThl M TPY/A0€MKOCTh

Ne B . Koamuects

o uj y4eOHoi padoThI © 99COB Cemecrp 1
/

n

1 AyIMTOpPHBIE 3AHATHS 48 48

B toM uucre:

1.1 | Jlekum 16 16
1.2 | CemuHapckue/mpakTUIECKUE 3aHITHUS 32 32
1.3 | JlaGoparopHbie 3aHATHS - -
2 CamocrosiTeJibHAsi padoTa 60 60
3 IIpoMexxyTouHasi aTTeCTALUA




9K3aMCH ) )
Hroro 108 108

3.2. TemaTn4ecKui MJIaH N3YYCHHUS NUCHUIJIHHDbI

Pazmemén B mpunoxennu 1 k pabodeii mporpamme.

3.3. Conep:kaHue pa3aesioB TUCIHUILTHHBI

BBenenue

[Ipeamer, 3agauun U conepxraHue AUCHUIUIMHBL. OCHOBHBIE 3Tallbl Pa3BUTUS JTUCHUILIIUHBI.
CtpykTypa Kypca, ero Mecto 1 pojib B IOATOTOBKE OakajaaBpa, CBSA3b C APYTUMHU AUCHUTIIMHAMH.

Pazgen 1. DiaemMeHTHI JMHENHHOH aJredpbl

Tema 1. MaTpuunsl U onpeaeJuTesu.

[Tonsitue matpuiibl. Buasl matpui. JlelictBus Han marpuniamu. Oniepaiu HaJl MaTpyllaMu
U ux cBoiictBa. OmpenenuTeny, UX CBOICTBa U BeluUCieHUs. [loHATHA MUHOpa U anredpanye-
CKOT'O JIOTIOIHEHUA. Pa3noxeHue onpeaenuTens 1Mo 3JIeMeHTaM CTPOKH WK cTonbna. Beraucie-
HUE ONpeIeTUTENeH pa3InuHOro NOpsiIKa.

O6paTHa$1 MaTpua U aJlr'OpUTM €€ BbIYUCIICHUA. BHCMGHTapHLIC npeo6pa3013aHI/I;1 Mar-
puL. HpI/IBeI[eHI/Ie MaTpulbl K JUAroHaJIbHOMY WJIK TPAIICHIUCBUAHOMY BUY. ManI/I‘IHaH (1)OpMa
3alHUCH CUCTEMbI TUHEHHBIX anre6pqueCKHX ypaBHeHHﬁ. Panr MaTpulbI.

Tema 2. Pemienne cucreM JIMHEHHBIX ajredpanyecKux ypaBHeHMI.

CucreMsbl JINHEHHBIX anreOpanyecKux ypaBHEHUM, OCHOBHbIE NOHATHA. PeleHue cucrem
JUHENHBIX ypaBHeHHH MeTonoM Kpamepa, MeToiom oOpaTHO# MaTpulibl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanemn. Pemenue npou3BOJIBHBIX CHCTEM JIMHEHHBIX YPAaBHEHUN METOJOM
I'aycca. Pemienre 0THOPOIHBIX CUCTEM JIMHENHBIX YpaBHEHUN. KpuTepuii CylecTBOBaHUS HETPU-
BHAJIBHBIX PEHICHUN.

Paznen 2. DiieMeHTHI BEeKTOPHOIi aiaredpbl

Tema 1. JIuneiinble onepanuy HaJl BEKTOpaMH, UX CBOMCTBA. JInHeltHbIe KOMOMHAIINY BEK-
TOpoB. JIMHEWHas 3aBUCMMOCTb M HE3aBUCUMOCTh BEKTOpPOB. ba3uc cucrembl BeKTOpoB. Enun-
CTBEHHOCTH Pa3IoKEeHHs BEKTOpa 1o 6a3ucy. OpToOHOPMHPOBAHHBIN Oa3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEJCHHS BEKTOPOB, UX CBONCTBA. Y CIIOBUS
OpTOFOHaJ'IBHOCTI/I, KOJ'IJ'II/IHeapHOCTI/I, KOMHJIaHapHOCTI/I BeKTOpOB. BI)I‘II/ICJ'IGHI/IG CKaJ'IHpHOFO, BCK-
TOpHOFO U CMCIIaAHHOT O HpOI/ISBe)IeHI/II\/’I BeKTopOB, 3a1aHHBIX KOOp)II/IHaTaMI/I B OpTOHOpMI/IpOBaH-
HOM Oasmce.

Tema 3. JIuneiinbie npoctpancTsa. [loHsTHe 6a3uca MpOCTpaHCTBA FEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanne MaTpUIIbI IMHEHHOTO ONlepaTopa MpH nepexoe ot 6asuca k 6azucy. Coo-
CTBEHHBIE 3HaYECHHUSI U COOCTBEHHbBIE BEKTOPHI MAaTPHULIBI.

Pasznen 3. KoMmiekcHble YMCJIa 1 MHOTOYWIEHbI

ITonsTe KOMILIEKCHOTO yKciia. DOpMBI 3aIIMCH KOMIUIEKCHBIX yucen. JIeMCTBUSA Hal KOMILIEKC-
HbiMU unciaamu. @opmyiia Myaspa. M3BinedeHne KOpHS N-Oi MOJIOKUTEIBHONW CTENEHU U3 KOM-
IUIEKCHOTO yKcia. PaznoxeHne MHOrousieHa Ha MHOXKUTeNn. OCHOBHAs TeOpeMa alnreOpsl.

Pa3nes 4. AHaaMTHYeCKAs TeOMeTpHs



CucreMsl KoopAHMHAT. JleKapTOBBI IPSMOYTOJIbHBIE KOOPAWHATHI HA INIOCKOCTU U B IIPOCTPAHCTBE.
[TonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsiMmble ¥ MJI0CKOCTH

PaznuuHble THIBI ypaBHEHUH INIOCKOCTH ¥ YPABHEHUH PAMOM (Ha INIOCKOCTH U B IIPOCTPAHCTBE).
Bpluncnenue paccTosHUN MEXKY IBYMsI TOYKAMH, TOYKON U MPSAMON, TOYKON U INIOCKOCTBIO.
Brrancnenne pacCTOSHUSA MEXKIY CKPEIIMBAIOIIMMHUCS TPSIMBIMHU.

Brruncnenue yriioB Mexxy IByMs IMPSMBIMU, IPSIMOM U IIJIOCKOCTBIO, ABYMSI IUIOCKOCTSIMM.
Tema 2. KpuBble 1 IOBEPXHOCTH BTOPOr0 NMOPsiIKA

KpuBbie BTOpOro nopsiika, X reOMeTpu4ecKue CBOMCTBA U ypaBHeHus. [IpuBeieHre KpuBoil BTO-
pOro nopsAKa K KAHOHHYECKOMY BUJLY.

YpaBHeHUE MOBEPXHOCTU BTOPOTo nopsiaka. Kanonnyeckue ypaBHeHus: chepsl, SITUNICOUAA, KO-
Hyca, runiepoosonia, napadoaona.

3.4. TemaTHka NPaKTHYECKUX 3aHATHH M0 TUcHUIVINHE «/IuHeliHas aaredopay»

Ne 3ansTus Tewma 3ansatus

1 Pa3nen 1. DiiemeHTBI JIMHEHHOI aiaredpbl. MaTpuisl,
ACUCTBUA HAJl MATpHULIAMH.

2 Onpenenureny, UX CBOMCTBA U BhIYUCICHUE. MaTpu4Hast 3aMKCh
CHUCTCMBbI JIMHCUHBIX YPABHCHHUMU.

3 OOpatHast MaTpuIla ¥ €€ BEIYUCIICHUE.
CucreMbl TMHEWHBIX aJIreOpandyeckux ypaBHEHHUM, OCHOBHBIE T10-

4 HATUS U orpenieienus. Perenne cucteM TMHEHHBIX YpaBHEHHM
meTooM Kpamepa, MeTo10M 00paTHOM MaTpuUIlbl

5 Pemenune cuctem TMHEHHBIX ypaBHEeHHI MeTo10M ["aycca. Panr

matpuubl. Teopema Kponekepa — Kanemn.

6 Meton ["aycca B IpOU3BOJIBHBIX CUCTEMAaX JTUHEHHBIX
ypaBHeHUH. OTHOPOHBIE CUCTEMBbI JIMHEHHBIX YpaBHEHHI.
Pa3nes 2. DiieMeHTBI BeKTOPHOI ajaredpbl. Bexropsl. JIuneii-
HbIE ONEpallMy HaJl BEKTOpaMH, UX cBoWcTBa. JImHelHoe mnpo-

7 CTPAHCTBO T€OMETPUYECKUX BEKTOPOB. [IoHATHE TMHENHON KOM-
OuHaIMu BEKTOpOB. JIMHEHHO HE3aBUCHUMBIE U JHHEHHO
3aBUCH-

MBbI€ CUCTEMBI BEKTOPOB.
[TonssTue 6a3uca NPOCTPAHCTBA TEOMETPUUYECKUX BEKTOPOB.

8 Koop- nunatel BekTtopa. OpTOHOPMUPOBaHHBIM  Oa3uc.
KonnuHueapHOCTh, OpPTOTOHANBHOCTH M KOMIUIAHAPHOCTH
BEKTOPOB.
CxkansgpHO€E IPOM3BEEHUE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBHE

9 op-

TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE MPOU3BEAEHUE IBYX

BEKTO- POB, €TI0 CBOKCTBA. Y CIIOBUE KOJUIMHEAPHOCTH BEKTOPOB
CMenaHHOe MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yrcieHue oObeMa Tapajulefienurnea U MUpPaMHUAbL. Y CIOBHE

10 KOM- IUIAHAPHOCTH BEKTOPOB. BBIUMCIIEHHE CKAISPHOTO,
BEKTOPHOI'O ¥ CMELIAHHOI'O IIPOU3BEACHUIN BEKTOPOB, 3a1aHHBIX
KOOPJIMHATAMU

B OPTOHOPMHMPOBAHHOM 0Oa3uce.
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Jlunelinple mpocTpaHcTBa. PasmepHocTh M 0azuc JHMHEHHOTO
IIPO- CTPAHCTBA.

Marpuua nepexona ot 6asuca k 6azucy. [IpeobpazoBanue Koop-
JIMHAT BEKTOpa IPU U3MEHEHUH 0a3uca. JIuHeiiHble onepaTopsl,
JecTBus ¢ TMHEHHBIMU onepaTopaMu. CoOCTBEHHbIE BEKTOPBI
¥ COOCTBEHHBIC 3HAUCHUSI MATPHUIIBI




Pa3znen 3. KommiekcHble YHCJIa U MHOTOYJeHbl MHOXECTBO
KOMIUIEKCHBIX 4ucel. POopMbl 3allUCH KOMILUIEKCHBIX YHCEIl.
Jleii- CTBUST HaJ KOMIUIEKCHBIMU 4YHCiIaMU. PaznoxkeHue
MHOTO4YJICHA Ha MHOXKUTEJIH, OCHOBHAsI TEOpeMa alreOpbl

12

Pa3nes 4. AHaauTHYeCKAs reoMeTpHst
CucreMsl koopauHaT. Pa3inyHbie TUIBI ypaBHEHUM IIJIOCKOCTH

13

14 PasznuuHble TUIIBI ypaBHEHUH IIPSIMOM Ha IJIOCKOCTH U B
IIPOCTPAH- CTBE

15 B3aumHoe pacioyiokeHne IpsAMbIX Ha INIOCKOCTU U B IPOCTPAH-
cTBe. Bplunciienue paccTosiHUN MEXy ABYMS TOUKaMH, TOUKOH
u IIPSIMOM. Beruucnenue paccrostHus MEXKIY
CKpEIIMBAOIIUMUCS

IpsAMBIMU. B3anMHOE pacrosioxkeHue IIoCKoCTel. Berancienue
paccTOSIHUN MEKAY TOUKOU U MJIOCKOCThIO

16 KpuBble BTOpOro mnopsjaka HMX TI€OMETPUYECKHE CBOMCTBA.
VYpaBHe- Hus diMIca, runepOonsl, napabonsl  OOrmiee
yYpaBHEHUE KpHUBOW BTOporo mnopsaka. IIpuBenenue kpuson
BTOPOI'O MOps/IKa K KaHO-

HUYECKOMY BHy. IloBepXHOCTH BTOPOIO MOpPsiIKA

4. YueOHO-MeTOAUYECKOE U MH(OPMALIMOHHOE OOeceueHue

4.1. HopmatuBHble 1okyMeHTbI H 'OCTb1

®enepanbHblii 3akoH 0T 29 nexkadps 2012 roga Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Deneparumny (¢ U3BMEHEHUSIMU U JTOTIOJTHEHUSMN );

®enepalibHbII roCyAapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT BHICIIEr0 00pa3oBaHus - 6a-
KajaBpuar o HamnpasieHuto noaroroku 09.03.03 «lIpuxiagnas uapopmaTuka», yreep-
JCHHBIN npuka3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccutickoit denepannu ot
19.09.2017 Ne 922

[Tpuka3 MunucrepcrBa oopazoBanus u Hayku P® ot 05 anpens 2017 r. Ne 301 «O6 ytBep-
xaeHuu [lopsiaka opraHu3aluy U OCYIIECTBICHU 00pa30BaTeNbHON AEATEILHOCTH 110 00pa-
30BaTeIbHBIM IIPOrpaMMaM BhICIIEr0 00pa3oBaHMsI — IporpaMmam OakajiaBpuaTa, mporpam-
MaM CIELHATIUTETA, IPOrpaMMaM MarucTparypsl;

[Topsimok mpoBeaeHUs FOCY1apCTBEHHONW UTOTOBOM aTTecTalluu o 00pa3oBaTeNbHbBIM MIPO-
rpaMmam BbIcLIero o0pa3oBaHus — IporpamMmaM OakajgaBpuaTa, IporpaMMam crelraiuTera
U IIporpaMMaM MarucTpaTyphbl, yTBepKAeHHbIN nprukazoM MunoOpHayku Poccun ot 29
nroHsg 2015 r. Ne 636;

[TonoxxeHre o0 MPaKTUYECKOM MOATOTOBKE 00Y4aIOIINXCS, YTBEPKACHHOE NpuKka3oM MuHu-
CTEepCTBa HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannu 1 MuHHCTEpCTBA TIPO-
ceemenus Poccuiickoit deneparuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB 1 T0KaNbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Ob6nactu npodeccuoHanbHON AESITENTbHOCTU U cepbl MPOoPecCUOHANbHOMN 1eATEeIbHOCTH, B
KOTOPBIX BBIITYCKHUKH, OCBOMBIIIME ITPOrpaMMy OakanaBpHara (Jajee - BHITYCKHUKH), MOTYT
OCYILECTBIIATh NPO(PECCHOHANBHYIO IEATEIbHOCTb!

06 CBs13b, HHPOPMALIMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (B cpepe MpoeKTupoBa-
HUS, pa3pabOTKH, BHEAPEHUS U HKCIUTyaTallMi CPE/ICTB BRIYUCIUTEILHOW TEXHUKHU U UHPOP-
MaIMOHHBIX CUCTEM, YIIPABIEHUS X KU3HEHHBIM LIUKIIOM).

4.2.  OcHoBHasi JuTepaTypa:
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1. 3ab6onorckuii B.C. JIuneiinas anredpa u aHaTUTHYECKast reOMeTpust (Y4eOHBIH KOMIUIEKC):
yuebHoe mocobue, 2-¢ u3a. Crep. M.: U3zn-Bo MHOPA-M, 2022. 309 c. (Bricmiee oOpa3oBa-
Hue: OakajmaBpuar).

2. Cwuporuna UK. JIuneiinas anreOpa u aHaTUTHIECKAst TEOMETPHUS: MHTEPAKTHUBHBINA KypC:
yaebHnoe nocodue st By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

3. Kypc nekuuii no nuHeHHON anredpe U aHAIMTHYECKOH reoMeTpur: yueOHoe nocodue. // Kyn-
psasueB b.1O., Marsam B.U., [lokazee B.B., Uepkecopa ['.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexkrponusiii pecypce.] (nara oopa-
menust: 18.09.2023).

4.3. JlomoJIHUTebHas JUTepaTypa:

1. Kpatkuii Kypc BBICIIEH MaTeMaTHKH [DIEKTPOHHBIN pecypc]: yued. - DIeKTpoH. HaH. -
MockBa: Hamxkos u K, 2017. - 510 c. [Pexxum  pocryna: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpana.] . (nata oopamenwus: 18.09.2023)

2. 3yo6koB B.I'., JIaxoBckuii B.A., Mapteinenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKH JJI TEXHUYECKUX BBICIIMX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MY, 2012. 400
IK3.

3. Wimbeun B.A., Tlo3nask O.I'. Anamurrueckas reomerpusi. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
TeM. JuT-pel, 1988. 224 c.

4. bexnemumies, /[.B. Pemenue 3amay u3 Kypca aHaIUTUYECKON T€OMETPUHM U JHMHEHHOM aj-
reOpsl [ DNEeKTPOHHBIHN pecypce]: yueb. mocodue - DneKkTpoH. naH. - Mocksa: @uszmatiurt, 2014.
- 192 ¢. [Pexum moctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana.] (aara
obpamenus: 18.09.2023)

4.4, JnaexkTpoHHBIE 00pa3oBaTebHbIE Pecypchl

[TpoBeneHue 3aHATUN U aTTECTallUi BOSMOXHO B IUCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CHU-
CTEMbI JUCTaHIMOHHOTO o0ydyeHus yHusepcurera (CLO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTukay 3IEKTPOHHBIX oOpa3oBareibHbIX pecypcoB (DOP) mo BceM pasaenam
pOrpaMMBbl:

Haszsanue 0P

JluneliHas U BEKTOpHAas https://online.mospolytech.ru/course/view.php?id=3368
anredpa

AHanUTHYeCKasi FeOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jlunetinas anredpa u https://online.mospolytech.ru/course/view.php?id=462
AHAJIUTU- YCCKasl IrCOMCTPUS

Pa3paborannsie DOP BKiII0OUalOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeeHust paboT B TUCTAHIIMOHHOM (popMaTe yCTaHABIMBAETCS OT/EIBbHBIMU PacIio-
PSUKEHUSIMH TTPOPEKTOpa 1o yueOHOW padoTe W/UiN LIEHTPOM yueOHO-METOAUYECKOM paboThI.

Ka)K}IBIfI CTYJIeHT 06ecnequ I/IH)II/IBI/IJIyaHBHBIM HCOl"paHI/ILIeHHI)IM )IOCTyl'IOM K 3J'IeKTpOHHOI71
OHOINOTEKE MOCKOBCKOT'O MOIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepralbl B 3JIEKTPOHHOM BUJIE, MTPe/i-
CTaBJIEHHLIE HA CalTe mospolytech.ru B pa3acliic: «HCHTp MaTEMaTHU4YCCKOI' O 06pa3OBaHI/I}I»
(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);
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https://online.mospolytech.ru/course/view.php?id=462
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http://mospolytech.ru/index.php?id=5822

[Tone3nbie yaueOHO-MeTOAMYECKHE M HHPOPMAIIMOHHBIE MaTEPHAIIBl TIPEICTABIICHB Ha CalTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypcCoB I/IH(1)OpMaHI/IOHHO-TeHeKOMMyHHKaHHOHHOfI CETH <<I/IHTepHeT>> 1JIs1 OCBOCHU A
JMCIMILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInneH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecriedeHue

N HaummenoBanu Pa3patGorunk HJocTtynmHocTh Ccebuika Ha  Ejnunbii
¢ o (IMLIeH3HOHHOE, peectp poccHiicKUX
(mpaBoobaana- cB00OHO pac- nporpamm s IBM u BJ1
TeJIb) npocTpaHsieMoe) (Mpu HAJIMYYN)
1| Astra 000 JIuneH3noHHoe https://reestr.digital.gov.ru/re
Lin "PYCBUTE e
ux Common X- ACTPA" str/305783/?sphrase_id=9540
Edition 36
2 | MoitOduc 00O "HOBBIE JIuieH3uoHHOE https://reestr.digital.gov.ru/re
OBJIAYHBIE e
TEXHOJIOT'MHN" str/301558/?sphrase_id=9433
75

4.6. COBpeMeHHbIe l'lpO(l)eCCI/IOHa.]'IbHLIe 0a3bl JaAaHHbIX U I/IHq)OpMaIII/[OHHLIe ClIpaBOYHLIC
CHCTEMbI

Hepeqeﬂb PECYPCOB CETU I/IHTepHeT, AOCTYIHBIX NJIA OCBOCHHUSA NTUCHUILIMHBI:

Ny

HaunMmenoBanue

Ccblika Ha pecypc

JocTymHocTh

HNupopManMOHHO-CIIPABOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.com/

HoctynHa B ceTn
Wn- Ttepuer 6e3
orpaHuye- HUU

HNudopmannoHHble

http://www.consultant.ru OCTYIIHO
pecypcsl Cetn P Jloctyn
KoncynbrantlInroc
ITopran @enepanbHbIX roCy-
6 -
AAPCTBCHHBIX ODPasoBateih http://www.fgosvo.ru. JocTymHo

HBIX CTAHJAapTOB BBICILIETO 00-

pazoBaHusI

DJ1eKTPOHHO-0MOJINOTEYHbIE CHCTEMbI
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https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/

JlaHp

https://e.lanbook.com/

Hoctynna B ceTtn
WH- Tepuer 0e3
OTrpaHuye- HU
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https://e.lanbook.com/

IPR Books https://www.iprbookshop.ru/ | HdoctymHa B cetn
Nu- Ttepuer 0Oe3

OTrpaHuye- HU

IIpodeccnonanbubie 0a3bl JAHHBIX

basa 1aHHBIX Hay4HOM JJIeK- http://www.elibrary.ru JlocTyrmHo
TPOHHOU OUOIMOTEKU

(eLIBRARY.RU)

Web of Science Core http://webofscience.com JlocTyrmHo
Collection —
noJiTeMaTHIeckas pedepa-
TUBHO-OMOIMorpadudeckas u

HayKoMeTpuueckas (6ubmuo-
MeTpHuiecKas) 6a3a JaHHBIX

5. MaTtepuaibHO-TEXHHYECKOE o0ecredeHne TUCIHIIMHbBI

MarepuanbHO — TeXxHUYeCKas 6a3a yHUBEpcUTEeTa 00eCreynBaeT POBEACHNUE BCEX BUJIOB
3aHATHUH, IPETyCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JACHCTBYIOIUM CAaHUTAPHBIM U
IIPOTUBOMNOXAPHBIM MPaBUIaM U HOPMaM.

Kadenpa «MaremaTikay He pacrnoiaraeT COOCTBEHHBIM ayIUTOPHBIM ()OHIAOM H UCIOJIb-
3yeT yuyeOHble ayTUTOPUU U3 0011ero GoHa YHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH JIJIsl IPOBEACHHSI HHTEPAKTUBHBIX MPAKTUUYECKUX 3aHITUN HUCIIOJIB3Y-
I0TCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToauueckue PEKOMEHIALINHA
6.1. MeToauuecKkue PECKOMEHIAIMHU IJIA NIpenoaaBaTe/ig o opranusalnuu Oﬁy‘{eHHﬂ

[Ipexne Bcero, crneayetr oOpaTUTh BHUMaHUE CTYACHTOB Ha TO, YTO MPAKTUYECKH BECH U3Y-
YaeMbIil UMU MaTepuall He TpeOyeT KaKoH-Tu00 CrelHaIbHON (JTOTIOTHUTENHHOM) MTOATOTOBKH U
BITOJIHE MOKET OBIThH YCIIEITHO U3YYEH, €CJIU CTYIEHTHI OyyT MOCEIIaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSITH JOMAIITHHUE 33/IaHUS U TT0JIh30BaThCS (TIPU HEOOXOIMMOCTH ) CUCTEMOM TJIAHOBBIX KOH-
CyJIbTALIMI B TEUEHHE KaXXIOro ceMecTpa. Boiuenamue B Kypc MaTeMaTUKH pa3/elibl SBISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMSI OHU ITPAKTUIECKHA OPUEHTUPOBAHBI, TAK KaK UMEIOT IIIUPOKOE pac-
MPOCTPAaHEHHUE ISl PEIICHMS Pa3HOTO PoJia 3aa4 BHYTPH CaMOM MaT€MAaTUKHU U MPUKIIATHBIX 3a-
nad. X ocBoeHHE MOMOXKET CTYACHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO Peub, YCIICUTHO MPUMEHSATh HAaKOTUICHHBIE 3HaHUS B MPodeccHoHaTbHOM
JESITETbHOCTH.

HeobxonuMo ¢ caMoro Havana 3aHSITHI PEKOMEHI0BATh CTYACHTaM OCHOBHYIO U JIOTOJ-
HUTETBHYIO JTUTEPATYPY, a B KOHIIE CEMECTPA 1aTh CITUCOK BOIIPOCOB JIJIS ITOJATOTOBKH K DK3aMEHY.

Ha nepBoM 3aHATHY TIO TUCIUIIMHE CIIEAYeT 00s3aTeIbHO MPOUH(DOPMHUPOBATH CTY ICH-
TOB O BHUIE B JOpME MPOMEKYTOUHON aTTECTAIIMHU IO TUCIUILINHE, CPOKAX €€ MTPOBEACHMUS,
YCIIOBHSIX JIOMYCKa K MPOMEXYTOYHOM aTTecTallii, TPUMEHAEMBIX BUIaX MPOMEXYTOUYHOTO KOH-
TPOJIAL.

N3noxeHue TEOPETUYECKOro Marepuaia JOJKHO COMPOBOXKIATHCS WITHOCTPATUBHBIMU
pUMepaMu, TIATENIbHO OTOOPaHHBIMU MPENOIaBaTeNIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTH U

BBIKJIAIKHU IIPU PpCHICHUH 3aJa4YU HC OTBJICKAJIN OT I'JIaBHOT'O: OCMBICJIICHUA UJACH U CYTU ITPUMCHS -
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eMbIX MeTo10B. ClieryeT Bceria yKa3blBaTh IPUMEPHI IPAKTUUYECKOTO IPUMEHEHHSI pACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMYII.

[TpakTHueckue 3aHATHSA AOKHBI ObITh OpraHU30BaHbI MPENoiaBaTeIeM TakuM o0pa3om,
4TOOBI OCTaBaJIOCh BPEMs Ha IMEPUOJMYECKOE BBHIMOJIHEHUE CTYJECHTaMU HEOOJBIION caMOCTOs -
TeIbHOU padOTHI B ayAUTOPHUH JIJIsl IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenogaBarens, Benyuid IPaKTUUECKUE 3aHATHUS, TOJKEH COTJIacOBhIBAaTh yueOHO-TeMa-
TUYECKUH IUIaH 3aHATUH C JICKTOPOM, UCIIOJIb30BATh SAMHYIO CUCTEMY 0003HAYCHHIA.

[IpenogaBaremnto ciaenyeT 100MBATHCS CUCTEMATUYECKONW HENMPEPBIBHON padOTHI CTYJCH-
TOB B TEYCHHUE CEMECTpa, HEOOXOAMMO BBISIBISATH CUJIbHBIX CTYJIEHTOB U IIPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOT0 pojia OJIMMITMAZaX U KOHKYpcax.

CTyaeHT J0KEeH OHIyIIaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTess B JOCTUXKEHUHU KOHEY-
HOTO pe3ysibTaTa: B NMPUOOpPETeHUH OOYYaIOLIUMUCS MPOYHBIX 3HAHUN, YMEHHH U BiaJeHUs
HaKOIJICHHOM nH(pOopManmei sl pereHus 3a/1a4 B IpopeCcCHOHAIbHON 1A TeTbHOCTH.

6.1.1. O6pa3oBaTeIbHbI€ TEXHOJIOTUH

B03M0OKHO ITpOBEICHNE 3aHATHI M aTTECTAIlUi B JUCTAHIIMOHHOM (opMare ¢ IPUMEHEHUEM CH-
CTeMBI JIUCTAaHIUOHHOTO 00y4eHus yausepcurera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MatemaTrkay JIEKTPOHHBIX 00pazoBaTeNbHbIX pecypcoB (DOP) (cm. .4.4).

[Topsimok mpoBeneHust paboT B TUCTAHIMOHHOM (popMaTe yCTaHABIUBACTCS OTIEIBHBIMU PacIio-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOU paboTe U/Uii IEHTPOM YyueOHO-METOAUYECKOM paboThI.

6.2. Mertoauueckue yKazaHus /sl 00y4aOUIUXCSH M0 OCBOECHUIO
AUCUHUITHHBI

Pa3zneun: 3s1eMeHTHI JIMHEHHOH aJredpbl

Matpuusl u onpeaenurenu. IIpexne Bcero, CTyJeHT JOJDKEH MOHATh, YTO MaTpULIA —
3TO Tabyuua yucen (mpuyemM 3Ta Tabauia MOKET UMETh OJJMHAKOBOE YUCIIO CTPOK U CTOJIOIOB, a
MOYET OBITh U IPSMOYTOJIBHOI), a OTIPEeNIeNIUTEINb- 3TO YUCJIIO, 3aUChIBAEMOE B BUJI€ KBaJAPATHON
TaOJINLIBI, TO €CTh ONPEAEIUTENN CYIIECTBYIOT TOJIBKO Y KBaJPATHBIX MaTpPHLI.

Crnenyer oOpaTuTh 0c000€ BHUMAaHKE HA ONEPALUIO0 YMHOXKEHHS IPSIMOYTOJIbHBIX MAaTPHIL
U MOHSTh, KAKUM TOJTY4aeTCs MOPSIIOK MAaTPUIIbl — Ipou3BeieHuss. OcOOEHHOCTh MaTpUIl TaKxkKe
COCTOHUT B TOM, YTO NPOU3BEJICHHE MAaTPUI] HE IEPECTAaHOBOYHO, TO ecTh AB = BA.Crnenyer 00s-
3aTeNbHO YOEAUThCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.

BaxxubiM sBnsiercs nonsitue oopaTHoi MaTpulibl. Hajo 3HaTh ycinoBue cyliecTBOBaHUS
00paTHON MaTpHIlbl U AITOPUTM ee nocTpoeHus. [locne ee BeIUMCIEHUS 11€71€CO00pa3HO JIeNaTh
TIPOBEPKy NPABHILHOCTH PENICHNS, BBIIOIHUB ONepariio yMmaoxkenus A*A=E (nomkHa momy-
YUTHCS €TUHUYHAS MaTPUIIA)

[Tpu u3ydeHuun onpenenurene Haj10 YETKO YCBOUTH MOHATHS MUHOpPA, aJIreOpandyeckoro
JIOTIOJTHEHHUS], 3HaTh MHOTOYHCIIEHHBIE CBOMCTBA ONpeneiauTens. /st ocBOEHHsI TEXHUKH BBIYHC-
JICHUS OTpeeNIuTeNel 1eecoo0pa3Ho, BbIOpaB MPOU3BOJIbHBIN ONpEAETUTENb BBIILE TPETHETO
HOpPS/IKA, PACKPBITh €r0 Pa3IMYHBIMU CIOCOOAMU, MPUMEHSSI Pa3IOKEHUE U 10 CTPOKaM M IO
cronidriam. O6paTuTe BHUMaHWE, KAKUE CTPOKH (CTOJIOIIBI) IPEMOYTUTENIbHEE BRIOUPATH JIJIs pac-
KPBITHUS ONPEAETUTENSL, YTOOBI YIPOCTUTH €ro BeruuciaeHne. OcoOeHHO 3(h(peKTUBHO BbIUMCIICHHUE
OTIpEeAENUTEINSI C TOMOUIBbIO AJIEMEHTAPHBIX MPe0Opa30BaHui, MPUBOJIALINX €T0 K TPEYroJbHOMY
BUTY.

[Tpu n3ydeHun pemieHni cucteM JIMHENHHBIX anredpanyeckux ypaBHeHuit (CJIAY) oGpa-
TUTE BHUMAaHUE, IIPEXKIE BCETO, Ha IOHATHE PELIEHUS CUCTEMBI U YCIIOBUS CYLIECTBOBAHMS pellIe-
HUM B 3aBUCUMOCTH OT COOTHOILIEHUS MEX]Iy pAHOM MaTpPHIIbl, PAaHOM PacIIMPEHHON MaTpPHUILIbI
CUCTEMBI M YUCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaTHTe BHUMaHUE Ha YCIIOBUS MPUMEHEHUS
dopmyn Kpamepa u metona obpaTtHoil MaTpullbl. BHUMaTenbHO pazbepute MpUMEpHl pelieHHs
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MIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHU meronoM [aycca (BBeneHue 0Oa-
3UCHBIX U CBOOOIHBIX IEPEMEHHBIX).
Pa3zgen: DiieMeHTHI BEKTOPHOI ajredpbl

[Tpu m3yueHuu NaHHOW TeMbl OOpaTUTE BHUMaHUE Ha JUHEHHbIC ONepaluy HajJ BEKTO-
pamu, Ha IOHSITHSI IMHEWHON HE3aBUCUMOCTH U JTMHCHHOHN 3aBUCIMOCTH BEKTOPOB, Ha (DyHIaMeH-
TajbHOE MOHATHE 0a3Kca BEKTOPHOTO IPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oa3uca), Ha pasiio-
JKEHUE BEKTOpa 1mo O6a3ucy.

3HaTh ONpe/eeHNE, FEOMETPUYECKHUE CBOMCTBA CKAISIPHOIO, BEKTOPHOTO M CMELIAHHOTO
MIPOU3BEICHHUS BEKTOPOB, (OPMYJIBI ISl UX BBIYUCIICHUS B BEKTOPHOU M B KOOPJUHATHON opMe.
O0s13aTeNbHO 3HATh U YMETh IPOBEPSTH YCIOBUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMILIa-
HapHOCTU BEKTOPOB.

Pa3pnen: koMIIeKCHbIE YMCJIA 1 MHOTOYJIE€HbI

B arom paznene, npexie BCero, HaJ0 MOHATh, YTO KOMIUIEKCHOE YUCIO SBHUJIOCH Pacllu-
pEHHEM MOHSTUS JACUCTBUTENbHBIX YHCEN, 3HATh ONpPEeIeHUEe U TPpU (POPMBI 3aIHCH KOMILIEKC-
HOTO 4wmcia (aIredpandecKyro, TPUTOHOMETPUYECKYIO U TIOKAa3aTeIIbHYIO ), TEOMETPHUYECKYIO HH-
TEpPIPETALMIO KOMIIJIEKCHOT'O YUCJIa U B3aUMHO-OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
KOMIUICKCHBIX YHCENI U MHOXKECTBOM TOYCK KOMIUIEKCHOH IIOCKOCTH. 3HATh Gopmyiny Dimepa.
KomrmuiekcHbie 4ymciia MOKHO M300pakaTh C MOMOIIbIO BEKTOPOB HAa KOMILIEKCHOM TUIOCKOCTH.
[ToaTOMY Omepanuu CI0KEHUS U BHIYUTAaHUSI KOMITJIEKCHBIX YHCEI MOT'YT OBITh CBEJICHBI K OTepa-
LUSAM CJI0KEHHS U BBIYUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Hago 3HaTh 1 yMeTh BBINOJIHATH ONIEPAIIMH YMHOXKCHHUS, I€TICHUSI, BO3BEJICHHS B TIOJI0XKH-
TENbHYIO CTENCHb KOMILIEKCHBIX YHMCEJ, 3alMCAHHBIX B TPUTOHOMETpUYECKoi (popme, usBiede-
HUSI KOPHS N-OM CTENEHU W3 KOMIUIEKCHOTO YHCIIA.

CrnenyeTr oOpaTuTh BHUMaHHE Ha TO, YTO MHOYKECTBO KOMIUIEKCHBIX YHUCEI SIBISETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckas orneparus HaJl KOMIUIEKCHBIMH YHCIIaMH HE BBIBOJIUT
3a Mpeaensl 00JaCTH KOMITJIEKCHBIX YHCeT.

Hano 3Hath paznuyuHble BUABI pa3I0KEHUS MHOTOYJIEHA HA MHOYKUATENH ISl CIy4aeB, KO-
I/1a Cpey KOpHEH MHOTOUJIEHA MOT'YT OBITh KpaTHbIE, KOMITJIEKCHBIE KOPHHU. DTH CBEJICHUS OyIyT
WCIIOJIH30BATHCS, HANPUMEP, B MHTETPATLHOM HMCUUCICHUW TIPU BBIYUCICHUH WHTETPAIOB OT
JIpOOHO-PAMOHANBHBIX (DYHKIIMH, IPU PElIeHUH JTUHEWHBIX OJHOPOIHBIX IUddepeHInaTbHbIX
YpaBHEHUH N-TO MOPSAJIKA C TOCTOSTHHBIMHU KO3 HUIIMEHTaMHU.

Pa3znen: AnaauTnyeckasi reoMeTpus

[Ipy n3ydeHNM aHATTUTUYECKON TEOMETPUU CIEAYET, MPEXKIE BCErO, MOHATh, YTO €€ 3aJa4eh  SIB-
JSETCSl U3YYEHHE TeOMETPUUYECKUX OOBEKTOB MPHU MOMOIIY aHATUTUYECKUX METOJIOB airedpsl U
MaTeMaTUYECKOro aHaiau3a. B 0CHOBE Takoro moaxoja JIeKUT METOI KOOPJMHAT, BIEPBBIE CUCTE-
MaTH4ecKku npuMeHeHHbI P. Jlekaprom. OCHOBHbIE MOHATHS T€OMETpUH (TOUKa, MpsMasi, MIoc-
KOCTB) SIBJITFOTCSI HEOTIPEEISIEMBIMU, U JIJII UX ONUCAHUS MPUMEHSIETCS aKCHOMaTUYECKUM Me-
TOJ, TO3BOJISIOLIMN YCTAHOBUTH B3aUMHO OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM TOUEK
MPSIMO ¥ MHOKECTBOM JICHCTBUTEIBHBIX YHUCET M, TAKUM 00pa3oM, BBECTU CUCTEMY KOOPIUHAT.
Hano yeTko ycBOUTH paznuvHbie GOPMBI YpaBHEHUN MIPSIMON U TUIOCKOCTH YMETh MEPEXOAUTH OT
omHOU (hopmbl K aApyroi. CieayeT OCMBICIUTDh W YCIIEITHO MPUMEHSATh PEIICHUs KJIACCUYECKHUX
3a/1a4 aHATUTUYECKON NeOMETPUM O B3aMMHOM PACIHOJIOKEHUHU MNPSMBIX M IUIOCKOCTEH, YMETh
OTIPENIETISATH YIIIbI U PACCTOSTHUS MEXKIY Pa3TUIHBIMH T€OMETPHUIESCKUMHU 00 BEKTaMHU.

OTMeTHM B 3aKJIIOYEHUE, YTO YCIEUTHOe W3y4YeHUe AUCHUIIINHBI «JIuHelHas anreOpay,
npuoOpeTeHne He0OXOIUMBIX KOMIIETSHITUH, YMEHUM U HABBIKOB BJIQJICHHS] MATEMATHYECKUM all-
napaTroM TpedyeT OT CTyJIEHTOB OOMBIIONH CaMOCTOATEIbHOU paboThl. OOpaTUTe BHUMAaHUE, YTO
KOJIMYECTBO YACOB, OTBOJUMBIX Ha CaMOCTOSATENIbHYIO PadOTy B COOTBETCTBUH C YYEOHBIM TIIa-
HOM, OOJIBIIIE YKCIIa YaCOB, OTBOAMMBIX Ha BCE BUJIbI Ay TUTOPHBIX 3aHATHH.
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7. ®OH/ O1LIEHOYHBIX CPEICTB

@DoH/1 OIICHOYHBIX CPENICTB MpejicTaBiieH B [Ipuiokenun 2 Kk padodeil mporpaMme U BKIIOYaeT
paszensl:

1. MeTo1p1 KOHTPOJIS ¥ OLICHUBAHHUSI PE3YJIBTATOB O0YYCHUS

2 llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIHTATOB 00yUEHUS

3. O1eHOUYHBIE CpeicTBa

3.1. Texymmii KOHTPOJIb

3.2. ITpoMexyTOUHas aTTecTarus
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Ilpunosicenue 1

TeMaTn4yecKkuil IVIAH COAECPKAHUA NMCHUILIUHBI «JInHelHas aaredpa»
10 HANIPABJIEHUIO NOATOTOBKH
09.03.03 «IIpuknaaHast nHGpoOpMaTHKAY
HamnpasnenHnocTs (mpoduiib TOATOTOBKH)
NudopmanuoHHbie TEXHOJIOTUN YIIPABJIEHUS OU3HECOM

®opMma 00y4eHHUsI: OUHAS
I'ox mHa6opa: 2024/2025

(bakanasp)
Buabi yueOHoii padorsl,
BKJII0YAsi CAMOCTOSITEJIbHY IO Buabl camocToATe 1LHOM Dopm
bl
Pasten ? % paboTy CTy1eHTOB, padotrbl CTy1eHTOB ATTECT
% E U TPYI0eMKOCTh B Yacax a- uuu
@)
n/ C [ K
n J | II/C | Jla K. K. | PTP | Pedepa | K/ | O | 3
P C
0 P. II. T p
C P
IlepBbIii cemecTp
Pa3nen 1. DneMeHTHI JTUHeliHOM a-
1.1 | redpsl Mampuysi, deticmeus Hao mampu- 1 1 2 2 3
yamu.
OmnpenenuTeny, UX CBONCTBA U BBIYUCIIC-
HUe. MarpuyHast 3aIiCh CHCTEMbI JINHEH-
1.2 prHHa 1| 2 2 3 ¥
HBIX YpaBHCHHIA.
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Buigaya zagauuii PI'P Ne 1 o
JUHEHHOoM ajareope .

13

OOpaTtHas MaTpulla U €€ BBIYUCIICHHUE.
Mar- puyHas 3anuch CUCTEMBI JINHENHBIX
ypaB- HEHUM.

14

CucTeMbl TMHEWHBIX alNTreOpandecKux
YPaBHEHUW, OCHOBHBIE ITOHATHUS U
onpene- Jienus. Pemenue cucrem
JIMHEWHBIX YpaB- HEHUI METOJ0M
Kpamepa, meTogoM oOpat- HOH MaTpUIIbI

15

Pemrenne cucreM TMHEHHBIX YpaBHEHUN
MeroaoM I'aycca. Panr maTpunsl.
Teopema Kponekepa — Kanemum.

1.6

Meron ['aycca B IpOM3BOJIBHBIX CUCTEMAX
JMHENHBIX ypaBHEHUH. OAHOPOJHBIE CHU-
CTEMBI JINHEWHBIX YPABHEHUH.
CamocrosiTesbHas padora Nel B
ay/JMTO- PUH N0 JIUHEHHOI anredpe

1.7

Bekropel. JluHelHble omepauuu  Haj
BEKTO- paMM, UX CBOMCTBa. JIMHeNHBbIE
KOMOMHA- 1MU BeKTopoB. JluHeitHO
HE3aBUCHUMBIE W JIMHEHHO 3aBUCHUMBIE
CUCTEMBI BEKTOPOB.

Boiraya  3apanumii _ PI'P Ne2 mo
BEKTOPHOI aJjiredpe.

18

[Tonstue 6asuca. KoopauHatbl
BEKTOPA.

KommHeapHOCTh, OpTOTOHATIBHOCTD U
KOM- IJIAaHAPHOCTh BEKTOPOB.
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1.9

CkansipHO€ TNPOU3BEICHHE BEKTOPOB U
€ro cBoicTBa. BekTopHOe mpou3BeacHUE
JIByX BEKTOPOB, €r0 CBOWCTBA.

1.10

CwMerianHoe IIPOU3BEICHUE Tpex
BEKTOPOB U €ro CBOMCTBA. Beruucinenue
o0beMa ma- pajulenenunena. YcioBue
KOJUJTMHEApPHO- CTH, OPTOTOHAIBHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.
OpTOHOPMUPOBAHHBIM 0asmuc.
Beruucnienue ckaiasipHOro, BEKTOPHOTO U
CMELIAHHOTO TIPOM3BEIECHUI BEKTOPOB,
3a- JAHHBIX KOOpJIMHATaMU B
OPTOHOPMHPO- BAHHOM 0a3zuce.
CamocrosiTesibHasi padora Ne 2 B
ay/IMTO- PUH N0 BEKTOPHOI ajredpe

10

111

JInnennble npoctpaHcTBa. PasMepHOCTH
1 6a3uC JIMHEHHOTO MPOCTPAHCTBA.
Marpuna nepexona oT 6a3uca k 6asucy
npeoOpa3oBaHre KOOPAUHAT BEKTOPA MPHU
u3MeHeHMH  O6asuca.  CoOCTBEHHBIE
BEKTOpPbl M  COOCTBEHHBIE 3HAUYEHHUS
JIMHEHWHOTI'O OIle- paTopa.

11

112

Paznen 3. KoMmiuiekcHbI€ YHCJIA 1 MHO-
ro4wieHbl MHOKECTBO KOMIUIEKCHBIX YH-
cen. @opMbl 3alUCH  KOMILIEKCHBIX
yucen. Onepauuu HaJ KOMIUIEKCHBIMHU
yuciaaMu. PasjiokeHre MHOrodjeHa Ha
MHOKHUTEJIH OCHOBHAsI TeOpeMa alnreOpsl

12

1.13

Paszpnen 4. AnanuTnyeckasi reoMeTpust
Cucrembl koopAuHAT. Pa3nuuHble THUIIBI
YpaBHEHUH IJIOCKOCTH

13
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Boigaua zagauuii PI'P Ne3 mo
AHAJIMTH- Y€CKOH reoMeTpuH

1.14

Paznuunbple TUNBI ypaBHEHUN MPsIMOU
Ha

IJIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3aumHOe pacnosokeHue MpsMBIX Ha
IUIOC- KOCTU M B IPOCTPAHCTBE.
Brruncnenue pac- CTOSHUN MEXAY IBYMS
TOYKaMHU, TOYKOM M INpsAMou. B3aumuoe
pacrosoxeHue IJI0CKO- CTEH.
Beluncnenue paccTosHMM MEXIy TOY-
KOH U INIOCKOCTBIO

CamocTosiTeibHast padota Ne 3 B
ayiuTO- PHH MO0 AHAJUTHYECKOM
reoMeTpuu

15

1.16

Kpussie BTOPOTO nopsiiKa HX
reoMeTpuye- CKUE CBOKMCTBA. Y PaBHEHUS
AITUTICA, TH- TIepOoITbl, Tapaboinsl Ob1ee
ypaBHEHUE KPUBOW BTOPOTO MOpPSIKa.
[IpuBeneHre KpUBBIX BTOPOrO MOpsAJIKA K
KaHOHMYe- ckoMmy Buay. I[loBepxHOCTH
BTOPOTO MO- PsijiKa

16

dopMma aTTecTauuu

18
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Lpunoowcenue 2

®OH/I OHEHOYHBLIX CPEIACTB
O JUCHUATLTAHE

«/Iunernas ajaredopa»

Hanpasnenue noarorosku: 09.03.03 «Ilpuknagnas uapopmMaTukay.
[Tpodwib: «HPpOpMALIMOHHBIE TEXHOJIOIMH YIIPABICHUS OU3HECOM).

Kadenpa: «MaremaTrkay

1. MeToabl KOHTPOJISI U OLICHNBAHUA Pe3yJ1bTATOB 00y4eHus!

J1J1s1 KOHTPOJISI yCTIEBAeMOCTH M KaueCTBA OCBOCHHSI TUCIIUIUIMHBI HACTOSIIIEH MPOTrpaMMoi
MPElyCMOTPEHBI CIIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIeH yCIieBaeMOCTH (TEKYIIH KOHTPOIIb);
- IPOMEXYTOYHAs aTTecTalus (IK3aMeH).

2. llIkaja u KpUTEpPHHU OLIEHNBAHUSA Pe3yJIbTATOB 00y4eHUs!
®DopMa NPOMEKYTOYHON aTTeCTAUMU: IK3aMEeH

[TpomexyTouHas arrectanus o0yJaromuxcs B opMe 3K3aMeHa POBOJUTCS 110 Pe3yJIbTaTaM
BBITTOJIHEHHS BCEX BUIOB YUeOHOI pabOoThI, IPeayCMOTPEHHBIX yU4eOHBIM IJIAHOM I10 JAHHOH JHCIIU-
IUIMHE, IIPY 3TOM YYUTBIBAIOTCS PE3YJIBTATHl TEKYLIEro KOHTPOJSA YCIEBAEMOCTH B TEUYEHHE CE-
MecTpa. OneHka cTeneHu AOCTHKEHUS 00yJarolMMHUCS IUIAHUPYEMBIX PE3yJIbTaTOB 00yUYeHUs IO
JUCLHUIIIIMHE TIPOBOJUTCS MPENOJABaTeIeM, BEAYIIUM 3aHATUSA 110 AUCLHUIUIMHE METOJAOM JKCIEepT-
HOM oueHKH. [1o uroram npomeKyro4Hor aTTeCTaluy MO AUCIUIUIMHE BBICTABISAETCSA OLICHKA «OT-
JIUYHO», «XOPOILO», «yAOBIECTBOPUTEIBHO» U «HEYAOBIETBOPUTEILHOY.

HIxaJjia oneHMBaHUA Onuncanune

BrinonHeHs! Bce 00si3aTesIbHbIE YCJIOBUS MOATOTOBKH CTY-
AeHTa K NMPOMEKYTOUYHOH aTTecTalMu, NPeayCMOTPEHHbIE
porpaMMoil AucuUIIUHbL. CTYAEHT IEMOHCTPUPYET COOTBET-
CTBHUE 3HAHUH, YMEHU, HABBIKOB [TOKA3aTENSIM, IPUBEIECHHBIM
OtnnuHO B TaliuIax, OMNepupyeT MNPHUOOPETEHHBIMH 3HAHUSIMU,
YMEHHUSIMH, HaBbIKaMH, [pPUMEHSET HX B CUTYyalMsX
MOBBIIIEHHON CIIOKHO- CTU. [Ipr 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAUUTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS TpHU
NIEpeHOCe 3HAHMH M YMEHHUH Ha HOBBIE, HECTAHJAPTHHIE
3aJ1a4H.

BeinonHeHs! Bce o0si3aTe/ibHbIE YCJAOBHS MOATOTOBKHU CTY-
JAEGHTA K NMPOMEKYTOYHON ATTEeCTAlMM, NPEAYCMOTPEHHBIE
porpaMMon JucuuIIuHbl. CTyIeHT JEMOHCTPUPYET COOTBET-
CTBHE 3HaHUM, YMEHUI, HABBIKOB [TOKA3aTEJISIM, IPUBEICHHBIM

Xopouio

B TalbnMuax, omepupyer NPUOOPETCHHBIMH  3HAHHUIMH,
YMEHHSIMH,
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HaBbIKaMH. B TO ke BpeMsA IpU  OTBCTC JOIMYCKACT
HECYHICCTBCH- HBIC IOrpCIIHOCTH, 3aJadyud pemact C
HEAO0YCTAaMM, HC BJIMAIO- IIMMH Ha O6H_[I/II71 X0 pCLICHUH.

Y 10BIIETBOPUTENBHO

Brinonnens! Bce o0si3aTe/ibHbIE YCJIOBHS MOATOTOBKHU CTY-
JAeHTa K NMPOMEXKYTOYHOH aTTecTallMu, MPeayCMOTPEHHbBIE
porpaMMoil AuCcUUIUTUHBL. CTYIEHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHHI1, HABBIKOB I10KA3aTeNsIM, IPUBEICHHBIM
B TaliuIax, oOmepupyeT MNPHUOOPETEHHBIMH 3HAHUSIMH,
yMEHMSIMH, HaBbikaMH. Ho mokasbiBaeT HeriyOOKue 3HaHuS,
IpyU OTBETE HE JONycKaeT TIpyObIX OIIMOOK WU
MpOTUBOpEYUii, oOgHaKo B (op- MYJIUPOBAHMM OTBETa
OTCYTCTBYeT JOJDKHAs CBSI3b ~ MEXKIYy aHa-  JIM30M,
apryMeHTalell ¥ BbIBOJAMHU, B pEHICHHH 3a]a4 MOTYT
coJiepkaThesl TpyOble OMMOKHU. J{J1s MOoMy4eHus MpaBHUIIBHOTO
OT- BeTa TPEOYIOTCS YTOUHSIOIINE BOIIPOCHI.

HeynosnerBopurennbsHo

He BbinonHeHsl o00s13aTe/IbHBbIE YCJI0BHS NOATOTOBKHU CTY-
JAEGHTA K MPOMEXKYTOYHON aTTecTallUM, NIPEAYyCMOTPEHHBIE
nporpammon nucumiuivesl, MJIN ctyneHT neMoHCcTpupyeT He-
MOJJHOE  COOTBETCTBME  3HAHMI,  yMEHHUI,  HaBBIKOB
NPUBEACHHBIM B Ta0NMIAX, JOMYCKAIOTCS 3HA4YUTEIbHbIC
OLIMOKH, IPOSABISETCA OTCYTCTBUE 3HAHUMN, YMEHUI, HABBIKOB
[0 psALy IOKAa3aTelIel, CTYAEHT MCIBITHIBAET 3HAYUTEIIbHBIC
3aTpyAHEHUS IIPU ONIEpU- POBAHUU 3HAHUSMU U YMECHUSMH.

7.3. OueHoYHBIE CPeACTBA

Hepeqenb OICHOYHBIX CPEACTB IO TMCHUILJIHHE

«JIngelnas aareopa

Ne Haneropatiie KpaTkas xapakTepucTHKa OLIEHOYHOIO Hpencrapnete oue-
OLIEHOYHOTI'O HOYHOT'O CPEJICTBA B
7 cpen- cTBa cpeactBa DOC
i
1 KoHntponbHas Cpencrtso IIPOBEPKU yYMEHUN Kommiekt
(ca- MIPUMEHATH MOJYYEHHBIE 3HAHUS IS KOHTPOJIb- HBIX
MOCTOSITEIbHAS ) penieHuss 3a1ad OINpPEAEIICHHOTO THIIA 3a/IaHMI 110 Ba-
pabora 10 TEME WIH pa3- Jeiy puaHTam
(KP)
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arrecta- nus (I1A)

2 Pacuerno- CpenctBo IIPOBEPKU yMEHUHI Kommutekr
rpadu- gyeckas MPUMEHATHh TIOJIYUCHHbIC 3HAHUS IO 3a/1aH
pabora 3apaHee orpe/e- JEHHOW METOAUKE ISt Ui s
PLP pelIeHHs 3aJad  WId  3aJaHud 110 BBITIOJIHEHUS pac-
(PTP) MOJIYJIEO UJIM JUCLH- IUIMHE B LEJIOM. YETHO-
rpaduveckoi
paboThI
CpencTBo KOHTpPOJI, OPraHU30BAHHOE
Kak crienuagbHas Oecena
VYcrHblii onpoc MeJaroruyeckoro  pa-  OOTHHUKA C Bomnpocs! o
3 co- oOy4aromuMcsi Ha TeMbl, CBSI- 3aHHBIE C TemMam/paszzenam
GGCGHOBaHI/Ie, I/I3yqaeM0171 IUCIAIJIMHON, W pac- JTUC- ITUIIJIMHBI
(YO) CUMTAaHHOE Ha BBICHEHHE O0BbeMa
3HAHUU oOyuJaromerocs 1o
ONpENIETICHHOMY pa3-
Jiey, TeMe, IpoOJieMe U T.11.
Cucrema cTaHAapTU3UPOBAHHBIX
4 Tect 3aJIaHKH, TTO3BOJISIONIAS Donn
(T) aBTOMATH3HP TECTOBBIX
O- BaThb IpoLeaypy HU3MEpEeHHUS YPOBHS 3a[aHu i
3Ha-
HUM U YMEHHI 00Y4aroIIerocs.
5 Ok3aMeHallMoHHbl | CpeacTBO MPOBEPKH 3HAHUN, YMEHUH, DK3aMEeHallMOHHbIE
€ OmIeThl HaBBIKOB. MOJKET BKIIIOYATh KOMILIEKC OWJIETHI.
(9B) T€O- PETUYECKUX Bovnpocos, 3azady, llkana oueHuBaHHs
MpaKkTUye- CKUX 3aJIaHUN.
u npoueaypa
MpUMEHE- HUSL.
IMpomexyTouHas Dk3amen (D) 1) yerro (Y)

2) nmucemenno (I1)

O1eHOYHBIE Cp€ACTBA TCKYIIECTO KOHTPOJIA YCIIEBAEMOCTHU BKITIOYAOT KOHTPOJBHBIC BOIIPOCHL
" 3a7laHUsd B (bopMe 0JIaHKOBOT'O TCCTUPOBAHUA JISI KOHTPOJIA OCBOCHUA O6y‘-IaIOH_[I/IMI/ICSI pasaciioB

JUACUMIUINHBL, ipueM PI'P.

7.3.1. Tekymuii KOHTPOJIb

Conep:xanue pacuyeTHO-rpaduyeckoi padoThbl.

PacuerHo-rpadgmyeckas padora Nel mo 1uHeliHoM anredpe.
Kpatkoe copepkanue pacueTHO-rpadudeckoii paboThl:
Martpuupbl u onpenenureny. Pemenue cucrteM JMHEMHBIX anreOpandyeckuX ypaBHEHHH METOAaMH
["aycca, Kpamepa u 06paTHO#l MaTpuUIbL.
PacuetHo-rpaduyeckas pa6ora Ne2 no BeKTOpHOI anredpe.
Kpatkoe coneprxanue pacueTHO-TpaduuecKoil paboThI:
Bexropsl, aelictBus Haj BekTopamu. CKalnsipHOE, BEKTOPHOE, CMEIIAHHOE POU3BEACHUS BEKTOPOB.
Pacuerno-rpaduyeckas padora Ne3 no aHaJIUTHYECKO TreOMeTPHH.
Kpartkoe copepxkanue pacueTHO-rpadudeckoit paboThI:
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Paznuunble BUBI ypaBHEHUM NIPSIMOM U IVIOCKOCTH. B3auMHOE paciooKeHue NpsMbIX Ha INIOCKO-
CTH, IIJIOCKOCTEN B IIPOCTPAHCTBE.

KoMmuiekT 3a1aHunii 111 BbINOJTHEHUS
pacdetrHo-rpapuuyeckux pador (PI'P)

no pucaumninie JInHeiinas ajareopa
(HaMMEHOBaHHE TUCIUILTHHBI)

Komnnexm 3adanuii 015 evinoinenus paciemuo-zpagpuueckux pavom (PI'P)

PrP Nel, uacme 1

-1 1 0 2 0 2
3amanme Nel. Jlanst matpuner A=| 1 3 2 | w B={0 -3 3
4 0 -3 1 1 -1

N 2 T
Bommonuurs nelicteusa: A +8B' .

3amanme Ne2. [TpogomkuTh nanHOe Matprunoe pasercto (2A+3B)? —4A% —6AB =...

U MIPOBEPUTH €ro Uil MAaTpul A U B U3 IepBOro 3aJaHusl.

3ananue Noe3. BerauciauTth onpeaenuTens AByMs clioco0aMu: pa3iokKeHHeM M0 MEPBOM CTPOKE U PA3JI0KEHUEM
IO TIEPBOMY CTOJIOILY.

10 -1 2
02 1 -1
11 -1 17|
11 -2 1
3amanue Ne4. Jlnis JaHHOUM MaTpPHUIIBI HAWTH 00paTHYIO MaTpuily. CaenaTh MpoBEpKy.
1 0 2
1 1 0.
-1 2 3

3ananue NoS. Penuts matpuunoe ypapaenne AXB = C (maittu X). Caenats npoepky.

{3 o 3 e )

3apmanue Ne6. HaiiTu panr MaTpHisl.

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

3 -8 2 6 20
PI'P Vel, 3adanusn no pewienuro cucmem JUHEUHbIX A12e0paudecKux ypasHenuil
3amanue Nel. Permutes cuctemy metonom Kpamepa. Croenats mpoBepKy.
X +4X, =Xy =2
2X +2X, +3X%, =7
3% +6X, —2X%; =1
3ananue No2. Pemuth cuctemy u3 Nel Metoiom 00paTHOM MaTpUIIbL.
3apanue Ne3. Pemnte cucremy u3 Nel metogom ["aycca.
3aganne Ne4. Pemuth HEOMHOPOIHYIO cCUCTeMy MeToaoM ['aycca. HaiiTu obmiee penienne u 4acTHOE PEIICHHE.
X, + X, + 2%, +3X, =5
3X, +2X, — 4%, — 2%, =1
oX, +4x, + 4x,=11

3aganue No5. Pemuth omHOpOIHYIO ccTeMy MeToaoM ['aycca. Haittu obmiee pemenne u GCP.
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2%, +6x, 9%, -9x, =0

4%, —5%; + X, =0

3% +3X, = 7%, —4X,=0"

X, —3X, + 2%, + 5%, =0
PI'P Nel, uacmb 2
3amanune Nel. IlokazaTh, YTO BEKTOPHI m, n, 5 00pa3yroT 6asuc B MPOCTPAHCTBE U PA3I0KUTh BEKTOp a
o stromy Gasucy: M= (1, -1,2),n=(2,0,3), p=(-2,-11), a=(5,—4,13).

3asmanue Ne2. Jlausl BekTopsl M u N . BBIACHUTH — KOJIMHEAPHK! J1H BeKTOpEl A 1 D .

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

Bamanue Ne3. Haiitu | a |, ecIu |m| = 6\/5, |ﬁ| =2, (m/,\ﬁ) =135, a=6n-m.
Bananme Ne4. Jlan A ABC . Haitru £ B,ecin A(1;-1;2),B(3;3;2),C(7;1;2).
3ananue NoS. [lpu kakux "X’ BEKTOpPH d U b NEPIEHANKYIISIPHBI?
a=(x;1,-4),b =(x-3;12; x).
3ananue Ne6. Haiitu miomans napauienorpaMmma, OCTPOSHHOTO Ha BEKTOpax a b.
&= 2m —5m,b = m o+, || =12, ] =3, (i, ) :%.
Samanue Ne7. Haiitu mnomans Tpeyronsuuka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ayanue Ne8. Jlamsl BekTopsl A, D, C . BRIACHUTB — KOMILIAHAPHBI M BeKTOPHI. ECIn BeKTOPHI He

KOMIUTAHAPHEI, TO HAHTH 00beM TIapaieleN Iie a, TOCTPOSHHOTo Ha BekTopax a, b, C u onpenenuts —
KaKyr0 TPOWKY OHU 00pa3yloT.

a(l;-1;5),b(2;4;-2),c(3;0;1).
Baganme Ne9. [lnst nuueiiHoro orepatopa A 3agaHsl 00passl 6asucHbIX onementoB A€, AE,, AE,.
3anucars Matpuily onepatopa A B 6asuce €, €,, €, u Haiith 06pas3

onemeHTra X.
Ae =7¢e +3¢e,—-2¢e,, Ae,=¢€ —-¢€,+4e,, Ae,=28¢ +2¢,+3¢€,,
X=2€ —4¢€, +¢€,.
3amanue Nel0. Haiitu coOCcTBeHHBIE 3HAUEHHS M COOCTBEHHBIE BEKTOPHI IMHEHHOIO OIepaTopa, 3aJaHHOTO B

. -4 1
HEKOTOpoM Oasuce matpurei A = 7 o]

PIP Ne 1, wacmob 3
3aganme Nel. IIpsvas |1 poXoauT uepes Touky A mapamnensro Bektopy ( . [Ipsmas |2 MIPOXOIUT Yepes3

touky B mepnemmuxynsapno sexropy N . HaiiTn TOUKy nepeceueHus MpsMbIX U yTOJl MEXK/LY HUMH, €CIIH
A(3;5),q(1;3), B(0;5), n(-3;4).
3amanune No2. Jlana mpsmas |1. Mpsvas | , npoxoaurt yepes roukn A u B . Haiitu paccrosiue ot Toukn
nepecedenns npsivbix |, n |, 1o npsmoii 1.
I, :{;‘:;fif A(4;0), B(7:3), I,:9x-12y+2=0.
3asmanme Ne3. Haiitu paccrosaue ot Toukn M o [0 IUIOCKOCTH (X , IPOXOAsIIeii yepe3 Touky A
neprenmKyspHo Bekropy N, ecmu M (0; 1;7), A(2;-1; 4), N (6; 22;-3).
3asianue Ned. HaiiTu yros MexIy IIOCKOCTBIO (X M TLIOCKOCTBIO [, ipoxonsmeii uepes Touku A, B u C |
ecn @ :5X+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
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3aganue NoS. 3anmcaTh KAHOHMYECKUE YPAaBHEHUS NPSMOH, 3aJaHHOW OOIINMH YpaBHEHUSMH.

X+2y-9z2-10=0;

3Xx+4y+8z-24=0.
3amanue No6. Haiitu Touky nepecedenns npsamoit | 1 mmockocts @ u yron mMesxay HUMM.

X+2 z-1
| :—=X=—; a:X+2y-3z-12=0.

3 4 -2
3aganne Ne7. Ilpsivas |, mpoxomur uepes touku 4 u B. Ilpamas |, npoxoaut uepes touxy M
TEPIEHAMKYIAPHO WI0CKocTH ¢ . Haiftn yron mexay npsmbivu |, n |, u BbIsicHuTs — nexar i onu B

OJIHOM IIJIOCKOCTH WIIX CKpCIIMBAIOTCA.

A(9;-31),B(4,4,-5), M (-1,11;,-11), «a:2x+3y-z-1=0.
(x+3)* ¥’

+ ~— =1 yka3aTb (OKYCHI, IKCIEHTPUCHUTET, TUPEKTPHUCHL.
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[ocTpouts KpuBYIO, H300pa3uTh POKYCHI, AUPEKTPHUCHI.

3aganue No8. Jist maHHOM KPHBOM

3amanne Ne9. Ipusectu ypasrenue kpusoii 9X° —25y° —18x + 200y —616 =0« kaHoHHUeCKOMY BHAY 1
MMOCTPOUTDH KPHUBYIO.

Ilpumepur 6apuanmos KOHMPOILHHIX PAOOM
Bapuanr.

1. Haiiu 3Ha9eHms MaTpiaHOro Muorodwiena F (A)

f(x)=-x+2x* —x+3,A:(_1 O]
3 2
-2 0 8 1 -5
2. HaiiTu panr mMaTpuIsl pUBEIEHHEM K CTYIIEHYaTOMY BUIY 5.7 2 4
-8 2 -6 -3 -13

1 -3 18 5 17

1 2 1
3. BeIYMCaUTh ONPEAETUTENb IPUBEACHUEM K CTYIIEHYaTOMY BUAY 3 5 3
2 17 -
4. Haiitn matpuity, oOpatHyto aaHHOH (a). Pemmth MaTpuuHOe ypaBHeHue (0)
L2 1 1 -2 -2 3 5
@) 2 _75 _31 © [—3 4]@(:(3 1 o]

5. Pemuthb cucremMy ypaBHeHHH. YKa3aTh 001ee U OAHO YaCTHOE pelieHue (a).
Peruth cuctemy ¢ moMolibi0 00paTHOM MaTpuIlsl U 110 hopmyiam Kpamepa (0)

4x, +9X, —5%X; —8X, =5 X, +2X,+ %X =5
(@) 13X, +7X, —2X, —4x, =4 (6) 93X —5X, +3X; =—7
2X, +5X, + X, +3X, =3 2%, + 17X, — X, =13
Bapuant
1. Pacnmcars pasnoxeHne BeKTopa X 110 BEKTOpPaM B, a,F
x={5-12,1}, p=1{1-3,0}, g={1,-11}, r={0,-1,2}

2. KonnuHeapHs! i1 BeKTOpEl P u (7

a={2,01}, b={-231}, p=2a+2b, g=3a-2b

3. HMana nupamuza ¢ BepiHamu B Toukax AAAA,.
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A(-2,4.8), A (4,-12), A(-8,7,10), A (-3,4,-2)

Haiitu:

a) yron mexxay peopamu AA,, AA,
0) o0beM mUpaMUAbI

B) JUIMHY BBICOTBI OIyIIIEHHOW Ha rpanb A A, A,
I') HallTH JUIMHY MEIHaHBI, IPOBEICHHY0 U3 BepumHbl A k pedpy A, A
4. BBIYMCIMTS IUIOIIA/Ib TApaJLIeNorpamMmMa, TIOCTPOEHHOT0 Ha BeKTopax & U D @ — yron Mexay BEKTOpamu

pug

i=25+4,b=p-3, [d=2. =2,  «=Z.
Bapuant

1. Haiitu paccrostaue ot Touku M 10 miockoctu (Mll\/l M 3) :

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

L | x+y+z-2=0
2. Beinucath KAHOHUYECKOE YPABHEHUE MPSIMOIA:
X—y-32+6=0

- y X—2 y-3 z+1

3. Haiitu Touky nepeceueHusl NpsMOi U MIIOCKOCTH: = = uX+y+2z-9=0.
1 -4

N . oo x-1 vy z
4. Haiitu Touxy P, cummerpuunyro Touke P otHOCHTENBHO nipsimoii | : P(O,—l, 3) u - = ) = 1
5. Hamucatb ypaBHEHHE INIOCKOCTH ¢ TpoXojsuieil uepe3 Touky M u nepneHauKyisipHo pSIMOi

(MM,): M;(3;2;0), M, (4L5), M,(2,-14).
6. Haiitn KocHHYyC yria Mex1y INIOCKOCTAMU ) U O, .
o, :3Xx-y+3=0, o, : Xx-2y+52-10=0

Bapuanm 3a0anuii mecma
-2 0 8 1 -5

1.1. Haiitu panr MaTpuIlsl IpUBEASHUEM K CTYTIEHYaTOMY BUAY g 2 " 3 13

11 -3 13 5 17

-3 4 3 -1 0
X +2X%, +X =5

1 -2 -2 3 5
1.2. Pemmth MaTpuyHOE yYpaBHEHUE [ jUX =[ J

1.3. Pemuts cucremy o popmynam Kpamepa 3%, —5X, + 3%, =7
2X + 71X, — %, =13

ind — -

2.1. Hanucatb pasiioxkeHHe BEKTopa X IO BEKTOpam p,d,r X = {5, —12,1} , B = {1, -3, 0} , a = {1, -1, 1} ,
r={0,-1,2}

2.2. BeIUuMCIMTH MUIONIA1b apajjIelorpaMMa, MOCTPOEHHOTO Ha BeKTopax a U b o — yroa Mexy BeKTopamu

pug

T 3R, T E_T A ™ - 7T

a=2p+q, b=p-3q, |p|=2, |a|=2, a=7

2.3. Jlana nupamuna ¢ sepmmaamu B toukax AAAA, . A(6,13), A(6,-2,-3), A(2,2,0), A,(-510)

HaiiTi MHy MeaMaHsl, IPOBEACHHYIO U3 BepnHsl A k pebpy A, A,

Xx—-2 y-3 z+1
1 4

3.1. Haiitu TOUKy mepecedeHusl MpsIMOi M TUIOCKOCTH: U X+Yy+22-9=0.
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3.2. Haiitu touxy P, cummerpuunyro touke P oTHOCHTENBHO npsimoi | : P(O; -1 3) u XT_l

_y_z
-1 1

3.3. Hanmcats ypaBHEHHE INIOCKOCTH (¢ IPOXOJsiiei yepes Touky M, u nepneHaukynspHo — mpsiMoii
(M,M,): My(3;2;0), M, (4:15), M,(2-14).

4.1. TaHa KpuBasi BTOPOro mopsiaka x> +4y” —12x+16y+16 =0 . [Tony4nuTh KAHOHUYECKOE YpaBHEHHE KPUBOU U

MOCTPOUTS .ce

’ ! !
4.2. CoctaBuTh MaTpHIly Iepexojia oT Oasuca e,€,,e, k 0asucy €, ,€, ,6; , eciiu
€ =26, +6,+86,; 6, =6 -6, +6,; € =€ +26,+6€,

7.3.2 IIpoMe:kyTOYHAsA aTTeCTALUS

Bonpocuwl k 3x3ameny (1 cemecmp ounoiui ghopmut 06yuenusn, 1 cemecmp 3aounoit popmot ooyuenusn)

RBPRoOoo~NoO~wNE

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.

0.
1.
12.
13.
14.
15.
16.
17.

Matpu1el, TUIBI MATPHLI.

Onepanuu ¢ MaTpUllaMH, UX CBOMCTBA.

YMHOKEHHE MPSIMOYTOJIbHBIX MaTPHII.

Martpuunast popma 3armmcu CHCTEMBI JIMHEHHBIX aNTreOpandecKiuX ypaBHEHHA.

OnpenenuTeny U UX CBOMCTBA.

[Nonsitne onpenenutens. MUHOPHI U anredpanyecKue TOMOTHEHHS.

CucTeMbl TMHEHHBIX anreOpanuecKnX ypaBHEHHI, OCHOBHBIC TIOHSTHUS H OTIPEICIICHHS.

IIpaBuno Kpamepa pelieHus: CUCTEM JTUHEUHBIX YPAaBHEHUH.

O6patHas MaTpula 1 €€ BEIYUCICHUE. Y CIIOBHE CYILIECTBOBAaHHUS 00PaTHON MaTpPHUIIBI.

Pemrenue cuctem MUHEHHBIX alNreOpanvdecKux ypaBHEHUH METOIOM 00OpaTHOW MaTPHUIIBL.

Merop I'aycca pelieHnst CucTeM JTMHEHHBIX YPaBHECHUN.

PenieHre mpor3BOBHBIX CUCTEM JIMHEHHBIX YypaBHEHUN MeToioM ['aycca.

Panr matpunsl. Teopema Kponekepa — Kanemnu.

OpHOpOAHBIE CHCTEMBI JIMHEHHBIX YpaBHEHNH. Kpurepnii CyniecTBOBaHUS HETPUBHAIBHBIX PEILIEHAN.
[TonsTHe BeKTOpa M IMHEMHBIE ONEPAllMU HAJl BEKTOpaMH, CBOICTBA OIEpaLHil.

JluneliHass KOMOMHAIUS BEKTOPOB.

JluHeliHas HE3aBHCHMOCTb M JIMHEIHAsl 3aBUCMMOCTh T€OMETPUUYECKHX BEKTOpoB. Kputepuit nuneiHON
3aBUCHMOCTH.

[Nonsitne 6a3uca. KoopanHatel BekTopa.

OproHopMupoBaHHbIH 6a3uc. Pa3noxkeHne BeKTopa Mo BeKTopaM Oasuca.

YnopsaodeHHas TpoiKa BEKTOPOB.

CkassipHOE, BEKTOPHOE M CMEIIaHHOE MPOM3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oasuce.

VY cnoBus OpTOrOHAIBHOCTH, KOJJIMHEAPHOCTU Y KOMIUIAHAPHOCTH BEKTOPOB.

JIuneliHble pocTpaHCTBRA.

Marpuua nepexona ot 6a3uca k 0asucy.

CobcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS MATPHIIHI.

Cucrembl KoopanHAT. [leKapTOBBI MPSIMOYTOJIFHBIE KOOPAWHATHI Ha MJIOCKOCTH U B TIPOCTPAHCTRE.
[TonspHas cuctema KOOpJAUHAT.

Pasnuunble TUNBI ypABHEHHUH IIJIOCKOCTH U IIPSIMOIA.

Brluucnenue pacCTOSIHUM MEXIy IBYMSI TOUKAMH, TOUKOU U MIPSIMOM, TOUKOM M IJIOCKOCTBIO.
Brruncnenne paccTosiHUS MEXy CKPELIMBAIOIIUMUCS MPSMBIMH.

Brruncnenue yrioB Mexy AByMsl IPSIMBIMH, MPSAMON U TUNIOCKOCTBIO, ABYMS TNIOCKOCTSMU.
KpuBbie BTOpOro mopsijka X reoOMETpUYECKHUE CBONCTBA WM ypaBHeHHUd. [IpuBeneHue KpuUBOW BTOPOro
MOpsAKa K KAHOHUYECKOMY BHILY.

Kanonnueckue ypaBHEHHS 3JUIMIICA, THUIIEPOOIIBI, HapaOoIbL.

YpaBHEHHE IOBEPXHOCTH BTOPOr0 MOPSAKA.

Kanonnveckue ypaBHeHHs cQepbl, JUTUIICONIA, KOHYCOB, TUIIEPOOIIONIOB, TapaboIoH IOB.

TunoBble BApHAHTHI OWJIETOB
no nucuuriuHe «JIuneiinast anreopa»
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MHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUNCKOM ®EEPALIMN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE VUPEXX/IEHUE
BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHUI MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHM MOJINTEX)

Huctummua  «JIuneitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Onpexnenurteny u X CBOWCTBA.
12 -1 2
2. Pemmts marpuuHoe ypaBHeHWe XB=A,ecimm A= [ ) J, B :( 0 J .

X +2%, =-1
4. Jlawel BeKTOpH A = (-5,9,8), b = (-3,1,-2), € =(-8,10,-10). IIpoBeputh — KOMILTAaHAPHBI JIU OHU. Eciu

3. Pemmts cucteMy MeTOOM OOpaTHOI MaTpPHUIIBI {
HET, HalTH 00bEeM Napajuie/ieuIe/1a, TOCTPOSHHOTO Ha BEKTOpax a, b,c.
5. Haiitu yron mexxny Bektopamu a = (1,-2,-2) u b =(2,0,).

YTBepkaeHo Ha 3aceqaHuu kadenpsl MateMaTuku « »_ 2025 r., mpoTokox Ne

3aB. xadeapoi / /

MUHHCTEPCTBO HAVKU U BBICLLIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VYUYPEXIEHWE
BBICILIEI'O OBPA3OBAHU A
«MOCKOBCKHH NOJJUTEXHUYECKHW YHUBEPCUTET»
(MOCKOBCKHMI NOJIUTEX)

Hucuumuna «JIuneitHas anredpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jlunetinas komOuHanms BeKTopoB. basuc. KoopauHater BekTopa.

12 -1
2. Berumcnuts onpenenutens Matpunsl C=AT ecm A={3 1 0.
011

4% — 2%, +3x%3 =12,
3. PemmuTte cucremy ypaBHeHHI MeToioM ['aycca <X +5x%, —3%3 =1,
2% +3Xy —2X%g3 = 3.
4. Tlokasatp, uro BekTopel M =(1,-1,2), N =(2,0,3), p=(-2-11) oOpa3yroT 6a3ucC B MPOCTPAHCTBE.
5. Jlano oOmiee ypaBHEHHE TPSIMOU —2Xx+3y—-5=0. Hamucarb: ypaBHEHHE NpPSIMOH C YIJIOBBIM
ko3 uLmeHTOM; ypaBHEHHE MPAMO B OTPE3Kax; HOPMaJbHOE YpaBHEHUE MPSIMOIL.

YTBepKkIeHO Ha 3ace/laHuu Kadepbl MaTeMaTHKH « » 2025 ., mpoTokois Ne
3aB. kadenpoit / /
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Jist mpoBeicHNsI MPOMEXKYTOUHOTO KOHTPOJIS 3HAHUK CTYIEHTOB B JUCTAaHIIMOHHOM (hopMarte B pa3padOTaHHBIX
kadenpoii «MaremaTHKa» OHJIAH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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