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1. Heaun, 3a1aum ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCUHMILIAHE

K ocHOBHBIM yensim 0CBOCHUS AUCHUIUIMHBI «JIMHEHas anredpay cienyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpuoOpeTeHre CTyIEHTaMHU IIUPOKOro Kpyra MaTeMaTUYeCKUX 3HaHUM, YMEHUI U HABbI-
KOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JE€AYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKU CAMOCTOSITEIILHOTO U3yYCHHUs yIeOHOM U Hay4-
HOH JINTEepaTyphbl, COAEPKAILEH MAaTEMATUYECKUE CBEACHUS U PE3YIIbTATHI;

- IOJITOTOBKY CTY/ICHTOB K JIESATEIILHOCTH B COOTBETCTBHHY C KBATH(PUKAITMOHHOHN XapaKTe-
PHUCTHKOI OakaliaBpa 1o HalpaBJIeHHIO, B TOM 4ncie (POpMUPOBAHHE YMEHUH UCIIOIB30BAaTh OCBO-
E€HHBIC MATEMATHYECKUE METOIbI B TPO(EeCCHOHABHON IeATEeIHHOCTH.

- MOATOTOBKY BBICOKOKBAIM(UIIMPOBAHHBIX KaJIpPOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
pOBOIl TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOU HU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUIMHEI «JInHelHas anreOpay clielyeT OTHECTHU:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO IMOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEIICHUs TPUKIIAIHBIX 33/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HaIPaBJICHUIO MOATOTOBKUA U 0OECIIEUMBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPy/a.

OOyuenue no mucuuivivHe «JIuHeiHas anreOpa» HampasieHO Ha (hopMuUpoBaHHE y 00ydyaro-
mMxcs cleayrmux komnereHuui B coorBerctBuu ¢ @I'OC 15.03.01 «MammHOCTpOEHUEY,
yTBEPKAEHHBIM NprukazoM MunooOpHayku Poccun ot 09.08.2021 N 727:

Ko u HaumMeHOBaHue KOMIIeTEHIIU NuaukaTopsl 10cTHAKEHUS KOMIIe-
TeHIMHU
OIIK-1. Cnoco6en npumenats ectectBeHHO- | MOIIK-1.1. [Ipumensier ectecTBEeHHOHAYY-
Hay4HBIC U 06HleHH>KeHepHLIe 3HaHUs, ME- HBIE ¥ OOIIIEHHKEHEPHBIC 3HAHUS, METOIbI
TOABI MATEMATHYECKOro aHajIn3a U MOACJIN- MAaTeMaTUYECKOTO aHAJIN3a U MOJAEIUPOBAHUS
POBaHHs B IPOECCHOHATEHOMN AEATETBHO- IIpH pelIeHnr NpodhecCHOHATBHBIX 3aa4

CTH,
NOIIK-1.2. JIleMOHCTpUpPYET HaBBIKK UCIOJIb-
30BaHUs 3HAHUN (QU3UKU 1 MATEMaTUKH JIJIS
peleHus 3a/1a4 TEOPETHIECKOTO

2. MecTO TMCHUILTUHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl
JuctunimHa OTHOCHUTCS K 00s13aTennbHOM vacTu 6moka b1: Moayns «MaremaTH4eckne u ecTe-
CTBEHHO-HAYYHBIC TUCITUILTAHBD.

E€ u3yuenue obecrnieunBaeT n3yueHue TUCIUTIINH:
B obs3amenvuoii wacmu:

- MaTeMaTUYeCKUI aHau3;

- (pusmka;

- muddepeHanbHbIe YpaBHEHNUS;

- TeopeTHIecKasi MEXaHUKa;

- DJICKTPOTEXHUKA U AJICKTPOHHKA,

- CONPOTHUBJICHUE MaTepUaJOB;

- TeOpUs MAIlIMH U MEXaHU3MOB;



- OCHOBBI IPOTPAMMUPOBAHUS U AITOPUTMHU3ALUHN B MAIIUHOCTPOCHUH;

- OKOHOMHKA U YHPABJICHUEC MAIIUHOCTPOUTECIBLHBIM IIPOU3BOACTBOM,;

- OCHOBBI MAaTE€MaTHYECKOTO MOACIIUPOBAHUS TEXHOJIOTHYECKUX IMPOIIECCOB.
B yacmu snexmuenwvix oucyunium:
- mateMatndeckoe moaenupoBanre u CAIIP nmpoueccoB B cBapke;
- OCHOBBI IPOYHOCTH CBAPHBIX COCTUHEHUN.

3. CTpyKTypa M cofepKaHHe U CHUILTUHbI

OO01mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABISIET 3 3a4eTHBIC eAMHUIILI -108 yacos.

3.1.  Buabl yueOHoii paGoThI M TPYA0EMKOCTH

3.1.1. Ounas ¢o

pMa 00yYeHust

Bup yuyeoHoii padoTbl KoanuyecTBo
Ne 4acoB Cemectp 1
n/n
AyIMTOpHBIE 3aHATHS 48 48
B ToMm unce:
1. Jlexkun 16 16
2. CeMuHapCKue/IPaKTUICCKUE 3aHATHS 32 32
3. JlaGopaTopHble 3aHIATHS - -
CamocTosiTe1bHAs1 padoTa 60 60
IIpoMeskyTOUHAsI aTTEeCTALUSA
HK3aMEeH €] €]
Hroro 108 108
3.1.2. 3aounas ¢opma o0yyeHus
Buj yueoHoii padoThl KosmuectBo
4acoB Cemectp 1
AyIMTOpHBIE 3aHATHS 16 16
B ToM uucne:
1 Jlexium 6 6
2 CeMuHapcKue/npakTHYeCKUe 3aHATHS 10 10
3 JlaGopaTopHble 3aHATHUS - -
CamocrosiTeJibHasi pa6oTa 92 92
IIpoMeskyTOUHasI aTTeCTALUSA
JK3aMEH E) E)
Hroro 108 108

3.2. TemaTu4yeckuii IJIaH U3yYeHHUS TUCUUILINHBI

Pa3smemién B npunoxkenuu 1 x paboueit mporpamme.

BBenenue

3.3. Coneprxanue pa3ieoB IMCHUTITHHBI




[Ipeamer, 3agaun u conepxkaHue TUCHUIUIMHBL. OCHOBHBIC ATAIbl PA3BUTHS TUCIUIUINHEI.
CrtpyKTypa Kypca, €ro MeCTo U poJjib B MOATOTOBKE OakaaBpa, CBS3b C IPYTUMU JTUCIUTUTMHAMU.

Pa3nes 1. DiieMeHTBI JTMHEHHOI ajaredpbl

Tema 1. MaTpuusbl U onpeaeTuTeH.

[Tonsitue matpunel. Buasl maTpui. JleiicTBus Haa MaTpuiaMu. Oniepaiuiu HaJl MaTpUIaMU
U uX cBoicTBa. OmpenenuTeNn, uX CBOMCTBA U BhIYUCICHUS. [[oHATHS MUHOpa U anredpanye-
CKOT'O JIONTOJIHeHHS. PaziioxkeHue onpeneauTens Mo JIEMEHTaM CTPOKH WM CTOJI01a. Beruucie-
HUE OTPENICTUTENICH pa3IMYHOTO TOPSIKA.

OOparHast MaTpHIla U AITOPUTM €€ BBIYHMCICHUS. DJIeMEHTapHbIe peoOpa3oBaHus MaT-
puw. [TpuBeneHne MaTpuIlpl K JHArOHAIBHOMY WM TpanelueBUAHOMY BUIY. MarpuuHast popma
3alKMCcH CUCTEMBI JIMHEWHBIX aIreOpandyeckux ypaBHeHUN. PaHr maTpuiibl.

Tema 2. Pemienue cucrem JIMHEHHBIX ajire0paniecKuxX ypaBHeHUI.

CucreMbl JIMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MOHATHS. Pemienne cucrtem
JUHENHBIX ypaBHeHUN MeTogoM Kpamepa, meronoMm oOpaTtHoi MaTpullsl, MmerogoM ["aycca. Teo-
pema Kponekepa — Kanesu. PemieHre npon3BOJIBHBIX CUCTEM JIMHEMHBIX YPABHEHUN METOJOM
I'aycca. Pemienne ofTHOPOHBIX CHCTEM JIMHEWHBIX ypaBHEeHUN. KpuTepunii CylecTBOBaHUs HETPH-
BHAJIBHBIX PELICHUN.

Pasnen 2. DiieMeHTbI BEKTOPHOM aJredpnl

Tema 1. JIuneiinrle onepauu HajJ BEKTOpaMH, UX CBoOcTBA. JInHeiiHbIe KOMOMHAIIUY BEK-
TOpoB. JIMHEIHas 3aBUCUMOCTh U HE3aBHCHUMOCTh BEKTOpOB. ba3uc cucremsl BekTOpoB. Eann-
CTBEHHOCTD Pa3JIOKEeHHs BeKTopa 1o 6a3ucy. OpTOHOPMUPOBAHHBIH Oa3uc.

Tema 2. CxansipHO€, BEKTOPHOE W CMEIIAHHOE MPOU3BEICHHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMILUIAHAPHOCTH BEKTOPOB. BrIuncieHne CKalsipHOTro, BEK-
TOPHOT'O ¥ CMEUIAHHOTO MPOU3BEACHUI BEKTOPOB, 33JaHHBIX KOOPJIHHATAMH B OPTOHOPMHUPOBAH-
HOM 0a3muce.

Tema 3. Jluneiinbie npoctpancTa. [loHsATHE 6a31ca NPOCTPaHCTBA FTEOMETPUUYECKHUX BEK-
TopoB. [IpeobpazoBaHne MaTpuUIlbl TMHEHHOTO OTlepaTopa MpH rnepexo/ie ot 6asuca k 6azucy. Coo-
CTBEHHBbIE 3HaYECHUSI U COOCTBEHHbBIE BEKTOPHI MAaTPHULIBI.

Paznen 3. KoMijiekcHbIe YHCJIA H MHOTOYJIEHBI

[TonsiTne KoMIIEKCHOTO yncaa. @OpMbI 3aUCH KOMIIEKCHBIX YKcen. JleicTBUS Hal KOMILUIEKC-
HbiMU yncnamu. @opmysia Myaspa. M3BinedeHne KOpHS N-0H MMOJOKUTEIBbHON CTETIEHH U3 KOM-
MJIEKCHOTO yuca. Pa3nokenne MHOTOwIeHa Ha MHOKUTETH. OCHOBHAsI TeopeMa ainreOphl.

Pa3nes 4. AHasinTHYeCKasi TeOMeTPHA

CucreMsl KoopAMHAT. JlekapTOBBI IPSIMOYTOJIbHbBIE KOOPAUHATHI HA TNIOCKOCTH U B ITPOCTPAHCTBE.
[TonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsiMble U IVIOCKOCTH

Paznuynble TUIIBI ypaBHEHHH MIIOCKOCTH U YpaBHEHU I MPsIMOH (Ha MJIOCKOCTH U B IPOCTPAHCTBE).
Brrunicnenue paccTosHUNA MeXy IBYyMsI TOUKAMHU, TOUKOHN U MPSIMOM, TOUKOHN U IJIOCKOCTBIO.
Brruncinenue pacCTOSHUA MEXAY CKPEIIMBAIOIUMUCS IPSIMBIMU.

Brruncnenue yrioB Mex1y IByMs IPSMbBIMH, IPSMOM U IIJIOCKOCTBIO, ABYMS IIJIOCKOCTSIMU.
Tema 2. KpuBble 1 MOBEPXHOCTH BTOPOI0 MOPSIAKA



KpuBbie BTOporo nopsijka, ux reoMeTpu4eCKUe CBOMCTBA U ypaBHeHUs. [ [puBeienre kpuBoi BTO-
pOro nopsjika K KAHOHUYECKOMY BUJLY.

VYpaBHEHHE TOBEPXHOCTU BTOPOTro nopsiaka. Kanonnyeckue ypaBHeHusl cepsl, UTUIICOU 1A, KO-
Hyca, ThIepooIouIa, napadoonaia.

3.4. TemaTuka NpakTUYeCKHX 3aHATHI MO TUCHHUILINHE
«/Iuneiinas anredpa»

3.4.1. Ounas popma 0o0yueHHsi
No 3angTus Tema 3angaTus
Pa3znes 1. DiieMeHTHI JIMHEHHOM ajaredpbl. MaTpullbl, 1eHCTBUSA

! HaJl MATPULIAMHU.

2 Onpenenureny, UX CBOWCTBA U BBIYUCIICHHE. MaTpuyHas 3anuch
CHUCTEMBI JINHEVHBIX YPAaBHEHUM.

3 OOpatHas MaTpHIA U €€ BEIYUCICHHE.
CucreMbl TUHEHHBIX anredOpanyecKux ypaBHEHHM, OCHOBHBIE I10-

4 HATUSA U OlIpesieieHNsl. Penienyre cucTem JIMHENHBIX YpaBHEHUM
meTooM Kpamepa, MeTo10M 00paTHO MaTpHILbI

5 Pewenue cucreM aMHENHHBIX ypaBHeHUH MeTonoM ["aycca. Panr
matpuusl. Teopema Kponekepa — Kanemnn.

6 Mertop 'aycca B TpONU3BOJIBHBIX CUCTEMAX JIMHENHBIX YPAaBHEHUI.

OaHOpOIHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

Pa3nes 2. DiieMeHTHI BeKTOpPHOI anredpsnl. Bexropsl. JIunei-
HbIE OIEpaluy HaJX BEKTOpaMH, UX cBoicTBa. JIuHeitHoe mpo-
7 CTPaHCTBO T'€OMETPUYECKUX BEKTOPOB. [IOHATHE TMHENHON KOM-
OuHaMM BeKTOpOB. JIMHEHHO He3aBUCHUMBIC U JMHEHHO 3aBUCH-
MBI€ CUCTEMBI BEKTOPOB.

[TonsTHE Ga3uca NpOCTpaHCTBA FTEOMETPUUECKUX BEKTOPOB. Koop-
8 JIUHATHl BekTopa. OpToHOpMHUpOBaHHBIN Oasuc. KommuHneapHOCTh,
OpPTOTrOHAJIBHOCTh ¥ KOMIUIAHAPHOCTH BEKTOPOB.

CkanspHoe Ipou3Be/IeHne BEKTOPOB U €ro CBOWCTBA. Y CJIOBHE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE Npou3BEACHHE ABYX BEKTO-
pPOB, €r0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CMmemaHHOE MTPOU3BEACHUE TPEX BEKTOPOB U €ro CBOMCTBA. BEI-
yuclieHne o0bema napajuiesenuneia i TupaMu/ipl. Y ClIoBUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuMCIEHNE CKAISPHOTO, BEKTOPHOIO U
CMEIIIaHHOTO MPOU3BECHUI BEKTOPOB, 3aJaHHBIX KOOPJAWHATAMU
B OPTOHOPMHPOBAHHOM 0Oa3uce.

Jluneitasle mpocTpancTBa. PasmepHocTh U 6a3uc IMHEHHOTO MPo-
CTPaHCTBA.

Martpuna nepexoaa ot 6asuca k 6azucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa MpU M3MEeHeHuHu Oasuca. JInHeiHble oneparopsl,
NeicTBUS ¢ TMHEHHbIMU oneparopaMu. CoOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUSI MATPHIIBI

11

Paznea 3. KoMmiexkcHbIe 4YHcJIa M MHOTOWwIeHBI MHOXECTBO
KOMIUIEKCHBIX uncen. GOopMbl 3alIMCH KOMIUIEKCHBIX 4Hcel. Jlei-
CTBUA HaJA KOMIIJICKCHBIMHU YU CJIaMH. PaSJ'IO)KeHI/Ie MHOTOYJICHA Ha
MHO>KUTEJIH, OCHOBHAsI TEOpeMa alnreOpsl

12

13 Pa3jnen 4. AHaiuTHYECKasi TeOMeTPHsi




CucreMsl koopauHaT. Pa3nuuHble TUIIBI YPAaBHEHUH IJIOCKOCTH

14 Paznuynble TUIIBI ypaBHEHHUH IPSIMOM Ha IJIOCKOCTH U B IPOCTPaH-
CTBE
15 B3aumHoe pacnosnoxeHue NpsMbIX Ha MJIOCKOCTH M B IPOCTpPaH-

cTBE. BpIuncieHue paccTosHui MeX1y ABYMsI TOUKaMH, TOUYKOU U
IpsIMOW. BbluMcieHue pacCTOSHHS MEXKIY CKpEUIMBAIOLIMMUCS
npsAMbIMU. B3auMHOE pacrnoiioKeHue IUIOCKOCTeW. Brrumcienue
PacCTOSTHUI MEXKYy TOUYKOU U INIOCKOCTBIO

16 Kpussie BTOpOro nopsjika X reoMeTpu4ecKue CBOMCTBA. Y paBHe-
HUS 3JUInIca, runepooiisl, napadonsr OOuiee ypaBHEHHE KpUBOH
BTOpOro nopsiaka. IlpusBenenue kpuBoil BTOporo nopsiika K KaHo-
HU4ecKoMy Buay. [ToBepXHOCTH BTOPOro MOpsiiKa

3.4.2. 3aounas popma o0yueHuUsI

Ne 3austusa Tema 3angaTus

1 Pa3zneun 1. DiieMeHTHI JIMHEHHOM aaredpbl. MaTpullbl, 1eHCTBUSA
Haj MaTpuriamu. OnpenenuTenn, UX CBOMCTBA U BHIYHCIICHHE.

Pemenue cuctem MHEHHBIX anredpanyeckux ypaBHEHUN MeTO-
noM Kpamepa, MmetoioM oO6paTHO# MaTpuiiel, MetooM ["aycca.

Pasnen 2. DiieMeHTHI BeKTOPHOI ajaredpsbl. JInHeliHble onepa-
3 UM HaJ BEKTOPAMH, UX CBOMCTBA. BbIuncieHre ckaasipHoro,
BEKTOPHOT'O ¥ CMEIIAHHOTO MPOU3BeACHUN BEeKTOPOB. . Co0-
CTBEHHBIC BEKTOPBI U COOCTBEHHBIE 3HAYEHHUsI MATPHUIIBI

Pa3nen 3. KoMmiulekcHbIe YnCJIa U MHOTOWIEeHbI. [[eCcTBHS HaT
4 KOMIIJICKCHBIMU YHUCJIIaMH. PaSJ'IO)KCHI/Ie MHOI'O4JICHA HAa MHOXHU-
TeIN

Pa3nesn 4. AnanuTnuyeckasi reomerpusi Paznuunsie TMnbl ypas-
HEHUH IUIOCKOCTH M NPSMOM Ha IUIOCKOCTH M B NPOCTPAHCTBE.
[Ipocreitmue 3amaunl aHATUTUYECKON TEOMETpUM (BBIUMCIECHUE
paccTosiHUMN U YIJIOB)

4. Y4yeOHO-MeTOAUYecKOe U HH(OPMALIMOHHOE o0ecieueHue

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThbI

@I'OC 15.03.01. MammnuocTpoenue. 2021.

AxkaneMuyecKkri yueOHbIH I1aH 1o HampaBieHuto noArotoBku: 15.03.01 MammunocTtpoenue.
[Tpoduns: O6opyaOBaHKE U TEXHOJOTHH CBAPOYHOTO TTpon3BoAcTBa. Dopma oOydeHus — o4-
Has. 2023.

AkaneMuyeckuil yueOHbIH 11aH Mo HanpasieHuto noarotoBku: 15.03.01 MammHocTpoeHue.
[Tpoduis: O60opynOBaHNE U TEXHOJIOTUU CBAPOYHOTO MPOoHU3BoICTBa. Popma 00yueHHs — 3a-
ounas. 2023.

Matpuna pacnpeneneHns KOMIIETEHIUH 110 HamnpasieHuto noAarorosku 15.03.01 MammHo-
ctpoenue. [Ipoduns: Ob6opyaoBaHNEe U TEXHOJIOTUU CBApOYHOTO Mpou3BoacTBa.. Dopma 00y-
yeHus: oyHas. 2023.

Marpuia pacrpeneneHnss KOMIETEHINI Mo HanmpaBiaeHuto noarotoBku 15.03.01 MamuHo-
crpoenue. [Ipopuns: ObopynoBaHue U TEXHOJIOTHH CBAPOYHOTO MPOou3BoCTBa.. Dopma 00y-
yeHus: 3aouHas. 2023.

Vka3 Ilpesunenta Poccuiickoit @enepauyu ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HOJIOTHUYECKOTO pa3Butus Poccuiickoit denepannmy».
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7. Tlpuka3 MunuctepcTBa o6pazoanust 1 Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O6 ytBepxxaennu Ilopsika nmpuMeHEHHUs] OpraHU3aMsIMH, OCYIIECTBISIOIUMEI 00pa3oBa-
TEbHYIO AEATEIbHOCTD, AIEKTPOHHOT0 00yUYeHHs, AMCTAHIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH NpU peann3aluy 00pa3oBaTeIbHbIX POrPaMm».

4.2. OcHoBHasi IMTepaTypa

1. 3abonorckuii B.C. JIuneiinas anreOpa U aHATUTUYECKAst TeOMETPHS (YIeOHBI KOMITIIEKC):
yaeOHoe mocodue, 2-¢ uzn. Crep. M.: M3g-so MIHOPA-M, 2022. 309 c. (Bsicmiee o6pa3oa-
HUe: 0akanaBpHar).

2. Cuporuna U.K. Jluneiinas anredpa v aHATUTHYECKAsi TEOMETPUS: HHTEPAKTHUBHBIN Kypc:
ydyebHoe nocodue mis By3oB. CII6, M3a-o Jlans, 2022. 180 c.

3. Kypc nekuuii mo nuHeiHoi anredpe U aHATUTUIECKOM reomeTpun: yaeoHoe mocooue. // Kya-
psasueB b.1O., Marsam B.U., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponnsiit pecypc. ]

4.3. JlomosHHMTeJbHAsI JIUTEpaTypa

1. Kparkuii Kypc BBICIICH MaTeMaTUKH [DJIEKTPOHHBIA pecypc|: yued. - DIIeKTpOH. AaH. -
MockBa: Hamxkoe u K, 2017. - 510 c. [Pexxum  pocrtyna: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

2. 3yo6koB B.I'., JIaxosckuit B.A., Mapteinenko A.U., Munocues B.b., ITymxkaps E.A. Kypc ma-
TEMAaTUKH U1 TEXHUYECKUX BBICIINX YueOHbIX 3aBenenuil. Yactu 1-4. M.: MI'TY, 2012. 400
9K3.

3. Wnbun B.A., [lo3usak O.1. Ananutndeckas reomerpust. M.: Hayka. ['nmaB. pen-us ¢pusuko-ma-
TeM. IUT-phl, 1988. 224 c.

4. bexnemuiues, /[.B. Pemenue 3agau U3 Kypca aHaIMTUYECKON reOMETpUM U JUHEHHON aj-
reOpsl [DnekTpoHHBIN pecypc]: yued. mocobue - DneKkTpoH. AaH. - Mocksa: ®usmarnut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa.]

4.4. JjaexkTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[TpoBenenue 3aHATHIA U aTTECTAlMA BO3MOYKHO B IMCTAHLIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMbl JucTaHIMOHHOro oOyueHus ynuBepcurera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTemMaTHKa» 3JIEKTPOHHBIX 0Opa3oBarenbHbIX pecypcoB (DOP) mo BceMm paznenam
MpOrpaMMEI..

Hassanne D0OP
JIuneiinas u BekTOpHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaTUTHYECKAs TECOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnas anreOpa u ananutH- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasa recoMEeTpus

Pa3zpaborannbsie DOP BKIII0O4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMU PACIo-
PSUKEHUSIMU TTPOPEKTOpa 1o yueOHOM paboTe U/Uii LIEHTPOM y4eOHO-METOINYECKOM pabOTHI.

HuTepHeT-pecypchl BKIIOUAIOT Y4eOHO-METOAMUECKNE MaTepHallbl B 3JIEKTPOHHOM BHJIE,
npejcTaBiIeHHbIe Ha caiiTe mospolytech.ru B paznene: «LleHTp MaremaTHueckoro o0pa3oBaHUs»
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822

BapuaHTbl KOHTpOJIBHBIX 3aJlaHM MO JAUCUUIUIMHE TMPEJICTAaBICHbl Ha CalTax:
http://i-exam.ru, http:// fepo.ru.
TecTel 110 BeICIIEH MaTemaTuke http://function-x.ru/tests higher math.html.
[Tone3nbie yueOHO-METOANYECKHE U MHPOPMALIMOHHBIE MaTepPHAaJIbl IPEACTABICHbI Ha caifTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(HOPMAMOHHO-TEIICKOMMYHUKAIIMOHHON ceTr « THTEepHET» ISl OCBOCHUS
JUCHHIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.
Kamumﬁ CTy,HeHT 06€CHC‘ICH I/IHI[I/IBI/II[yaJIBHBIM HCOI‘paHI/I‘-IeHHBIM I[OCTyHOM K 3JICKTp0HHBIM
OuOJIMOTEKaM YHUBEPCHUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k 3:1ekTpoHHO-OMOINOTEYHBIM CHCTEMAM
(37IeKTPOHHBIM OHOTMOTEKAM)

4.5. J/IuieH3HOHHOE W CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe

odecreyeHue
Ne| HammenoBanue | Pazpa6orunk I10 JocTynmHocTh Ccpbuika Ha Equnblii peectp
(mpaBoob.Jaja- (IMUeH3HOHHOe, | POCCUIICKHUX MPOrpamMM st
TeJIb) cB00OIHO pac- 9BM u B/l (npu naanuuu)
NPOCTPaHsIeMOe)

1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOI'M" 75

4.6. CoBpemMeHHbIe podeccHoHATbHBbIE 023l JAHHBIX M HH(POPMallHOHHBbIE CIIPA-
BOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetu UHTEpHET, JOCTYNHBIX AJI51 OCBOCHHS QM CUNILINHbI:

HaumenoBanue Ccbl1ka Ha pecypce HocTynHocTh

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBbI

ocTynHa B cetu MH-
https://stackoverflow.co Hoery
Stack Overflow "y TepHeT 0e3 orpaHuye-
HUH

ndopmarmonnsie pecypest Cetnt | http:// www.consultant.ru | Jlocrymso
KoncynbrantlIntoc
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http://i-exam.ru/
http://function-x.ru/tests_higher_math.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

[Topran ®enepanbHbIX rocyaap-
CTBCHHBIX 06pa3OBaTeJIBHLIX CTaH-
JapTOB BBICHIETO 00pa30BaHUS

http://www.fgosvo.ru. HoctymHo

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanpb https://e.lanbook.com/ HoctymnHa B cetu MH-
TepHeT 0e3 orpanuye-

HUH
IPR Books https://www.iprbookshop | docrynna B cetu UH-
ru/ TepHeT 0e3 orpanuye-

HUH

I[Ipodeccuonanbubie 6a3bl JAHHBIX

baza naHHBIX HAyYHOU AJICKTPOH- http://www.elibrary.ru HocrtymHo
HO OMOIMOTEeKU
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo
noJuTeMaTuIecKas pedepaTHBHO-
oubnuorpaduyeckas u
HayKoMeTpHuueckas (0nbamomerpu-
yeckas) 0aza JaHHBIX

5. MaTepuajibHO-TeXHHYECKOe o0ecredeHne JUCIUILTUHbI

MarepuanbHO — TeXHUYECKas Oa3a yHUBEpCUTETa oOecIeyrBaeT IPOBEIEHUE BCEX BHJIOB
SaHHTI/II)’I, npeaAyCMOTPCHHBIX y‘-I€6HI>IM IJI1aHOM, U COOTBETCTBYCT I[GflCTB}H—OHIHM CaHHUTApPHBIM U
IIPOTUBONOXAPHBIM MPAaBUJIaM U HOPMaM.

Kadenpa «Matemaruka» He pacrionaraetT COOCTBEHHBIM ay JUTOPHBIM (DOHIOM U HCIIONb-
3yeT yueOHble ayIMTOPUH U3 00111ero poHa yHUBEpCUTETA.

HpI/I H€O6XO}II/IMOCTI/I AJIg TIPOBEACHNA MHTCPAKTUBHBIX IMMPAKTUYCCKUX 3aHATHI HCIIOJIB3Y-
I0TCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToan4ecKue peKOMEeHAAuu

6.1. MerToanuyecKkue peKOMEHIAIMN VIS NIPenojaBaTteis 10 OpraHu3anuu ody4e-
HHUSA

[Ipex e Bcero, cienyer oOpaTuTh BHUMAHKUE CTYACHTOB Ha TO, YTO IPAKTHUECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-mbo criennanbHON (AOTMOTHUTEBHON) MTOATOTOBKY U
BITOJIHE MOKET OBITh YCIEIIHO U3y4YeH, €CITU CTYACHTHI OyAyT MOCEHIaTh 3aHITHSI, CBOEBPEMEHHO
BBITIOJTHSITH JJOMAIITHUE 33JJaHUsI ¥ TIOJIb30BaThCS (ITPH HEOOXOTUMOCTH ) CUCTEMOM TIIIAHOBBIX KOH-
CyJIbTALIMI B TEUEHHE KaXKJIOro ceMecTpa. Bomlennme B Kypc MaTeMaTHUKUA pa3ieibl SBIISIOTCS
KJIACCUYECKUMH, B TO YK€ BPEMs OHU MPAKTHIECKU OPUEHTHUPOBAHBI, TAK KAK UMEIOT ITUPOKOE pac-
MPOCTPAaHEHHUE ISl PEIICHMS Pa3HOTO POJia 3a/1a4 BHYTPU CaMOM MaT€MaTHUKHU U MPUKIAIHBIX 3a-
nad. MIX ocBOeHHE MOMOKET CTyIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U IUCbMEHHYIO PEUb, YCIEITHO MPUMEHITh HAKOIUICHHBIC 3HAHUS B PO ECCHOHATHHON
JESITeIbHOCTH.
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HeoOxonumo ¢ camoro Havasa 3aHATUNA peKOMEHAO0BATh CTYJEHTaM OCHOBHYIO U JIOMOJ-
HUTEJIbHYIO JIMTEPATYpPy, a B KOHIE CEMECTPA JaTh CIUCOK BOIIPOCOB JJIs IOATOTOBKH K SK3aMEHY.

Ha nepBom 3aHsATHN 110 JUCHUILTUHE CleAyeT 0053aTeabHO MPOUH(GOPMUPOBATH CTY ICH-
TOB 0 BHJIE M (hOpMe MPOMEKYTOYHOM aTTECTALUH 110 TUCIHILIMHE, CPOKAX €€ MPOBEACHUS,
YCJIOBHSIX JIOIYCKa K MPOMEXYTOYHON aTTECTAllMU, IPUMEHSAEMBIX BUAAX TPOMEXKYTOYHOI'O KOH-
TPOJIS.

N3noxenne TeOpeTHUECKOro MaTepHualia JOJKHO CONPOBOXKAATHCSA WIUIFOCTPATUBHBIMHU
IpUMEpaMu, TIIATETFHO OTOOPAaHHBIMH TPENOJaBaTeIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTH H
BBIKJIAJIKH [IPU PELIECHUH 33J]a4l HE OTBJIEKAJIH OT IJIABHOT'O: OCMBICIICHUS UJIEU U CYTH IPUMEHS-
eMbIX MeToI0B. ClieZlyeT Bcerza yKa3blBaTh IPUMEpPHI IPAKTUUECKOTO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHUSIX YpaBHEHUU U GOpMYIL.

[IpakTnueckue 3aHATHS AOKHBI OBITh OPraHU30BAHBI IIPENOIaBATEIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI Ha MEPHOJUYECKOE BBHIMOJHEHHE CTYAEHTaMU HEOONbIION caMOCTOsA-
TEJIbHOU pabOThI B ay TUTOPHUHU IJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaia.

[IpenogaBaTens, BeQynuid MPaKTUYECKUE 3aHATHS, JOKEH COTJIACOBBIBATh YU4eOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCII0JIb30BATh EAMHYIO CUCTEMY 0003HAUEHUH.

[IpenogaBatento ciaeayeT N0OMBATHCS CUCTEMATHYECKONH HENMPEPBIBHON pabOThHI CTYACH-
TOB B TEYEHHE CEMECTPA, HEOOXOAUMO BBISBIISTH CHIIBHBIX CTYIE€HTOB U IIPUBJIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOTO PO/ia OJIMMITHAJaX U KOHKYpCax.

CTyZneHT J0JKEH OLlylaTh 3aMHTEPECOBAHHOCTD MPENOJaBaTelis B JOCTH)KEHUN KOHEU-
HOTO pe3ysibTaTa: B MPUOOPETEHHUU OOYYaIOIIUMUCS MPOUYHBIX 3HAHUMN, YMEHHH W BIaJeHUS
HAKOIJICHHOH MH(pOpMaIMei s peleHus 3a1a4 B TpoheCCHOHATBHON IeATEIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3moxHO npoBeeHne 3aHITUI U aTTeCTallil B AUCTAaHIIMOHHOM (popmare ¢ IPUMEHEHUEM CH-
CTeMBbl JMCTaHIMOHHOTO 00ydeHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaTtemaTrKay dIEKTPOHHBIX 00pa3oBaTebHbIX pecypcoB (DOP) (cMm. m.4.4).

[Topsinox mpoBeneHus: paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OT/IEIbHBIMU PacIio-
PSDKEHUSIMH ITPOPEKTOpa Mo yuyeOHOM paboTe 1/MiTH LIEHTPOM yueOHO-METOIN4eCKOil paboThI.

6.2. MeTtoauyeckue yKa3aHusi JAJsl 00y4al0MMXCH M0 OCBOEHUIO
TUCHUTITHHBI

Pa3nes: 3/1eMeHTHI JIMHEHOH aaredpbl

Martpuusl u onpeneaurtenn. I[Ipexnae Bcero, CTy€HT AOKEH MOHATH, YTO MaTpULA —
3TO TabnMua yncen (IpudeM 3Ta Tabauia MOKET UMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOLOB, a
MOJKET OBITh U IPSIMOYTOJIBHOM ), @ ONPE/IEIUTENb- 3TO YUCIIO, 3alIMChIBAEMOE B BUIE€ KBaIpaTHON
TaOJUIIBI, TO €CTh OMPEACTUTEIH CYIIECTBYIOT TOJIBKO y KBaJIPAaTHBIX MaTpPULI.

Crnenyet 06paTuTh 0c000€ BHUMaHUE HA ONEPAI0 YMHOKEHUS IPSIMOYTOJIbHBIX MaTpUIL
U TIOHATH, KAaKUM IOJIy4aeTcsl MOPSAJOK MaTpHIlbl — mpousBeneHus. OcOOeHHOCTh MaTPUI] TAKXKe
COCTOMT B TOM, YTO ITPOU3BEACHNE MAaTPUIl HE TIEpecTaHOBOYHO, TO ecTh AB # BA .Cnenyer 00s-
3aTeNbHO YOEIUThCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1a4H.

BaxxupiM siBisieTcsl oHATHE 0OpaTHOW MaTpuilbl. Hajgo 3HaTh ycioBHe CylIeCTBOBAHUS
00paTHOW MaTpHIIbI U AITOPUTM ee MocTpoeHus. [locne ee BbIUMCIIEHUS 11es1eco00pa3Ho J1enaTh
TIPOBEPKy MPaBUILHOCTH PENIeHHs, BHITOTHUB ONepaluio yMHOokeHns A ‘A = E (momkna momy-
YUTHCS eIMHUYHAS MaTPUILIA)

IIpu u3ydyeHun onpenenutesnell Hajo0 4Y€TKO YCBOUTh MOHATHS MUHOpPA, alredpandeckoro
JIOTIOJIHEHHUS, 3HaTh MHOTOYHCIIEHHBIE CBOMCTBA onpeaenurens. [ljis 0CBOEHUSI TEXHUKU BbIYKC-
JIEHUs ONpeAeTuTeNel 1enecoo0pa3Ho, BEIOpaB MPOU3BOJIBHBIA OMPENETUTENb BhIIIE TPETHETO
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HOPS/IKA, PACKPBITh €0 Pa3IMYHBIMU CHOCOOAMH, MPUMEHAS Pa3jokKEHHUE U MO CTPOKaM M 110
cron6mam. OOparute BHUMAaHKUE, KAKUE CTPOKH (CTOJIOIBI) TPEAMIOYTUTEIbHEE BBIOUPATH JIJISI pac-
KPBITHUS ONPEAETUTENS], YTOOB! YIPOCTUTH €0 BbluHciaeHne. Oco0eHHO 3 (hEeKTUBHO BBIUMCICHHUE
OIPEAEIUTEINS C IOMOIIBIO AIEMEHTAPHBIX IIPE0Opa30BaHUM, IPUBOJAIIMX €r0 K TPEYTOJIbHOMY
BUJLY.

[Tpu u3y4yeHnn pemeHuii CucTeM JIMHEHHBIX anredpandeckux ypaBaenuit (CJIAY) o6pa-
TUTE BHUMAaHHUE, [IPEXKIE BCETO, HA IIOHATHE PELICHUs CUCTEMBI U YCIIOBUS CYILIECTBOBAHUS pellie-
HUH B 3aBUCHMOCTH OT COOTHOLLIEHUS MEK/Yy PAaHI'OM MaTpULIbl, PAHTOM PaCIIMPEHHON MaTPULIbI
CHCTEMBI M YMCIIOM HEM3BECTHBIX U ypaBHeHUH. OOpaTUTe BHUMAHUE HA YCJIOBUS NMPUMEHEHUS
dopmyn Kpamepa u merona o6paTtHol MaTpuilbl. BHuMaTtensHo pa3zdoepute npuMepbl perieHus
IIPOM3BOJIBHBIX CHCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHuil metonom ["aycca (BBeneHue Oa-
3UCHBIX U CBOOOHBIX IEPEMEHHBIX ).

Pa3znesn: DiieMeHTHI BEKTOPHOI ajredpbl

[Ipu n3ydyeHnu paHHOW TeMBbI OOpaTUTE BHUMAHWE Ha JIMHEWHBIC OTEpaIly Hal BEKTO-
paMu, Ha MOHATHUS JTMHEHHON HE3aBUCUMOCTH U JIMHEHHOMN 3aBUCHMOCTH BEKTOPOB, Ha (PyHIaMEH-
TAJIbHOE TIOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3rca), Ha pasiio-
KEHHEe BEeKTopa 1o 6a3ucy.

3HaTh OIpesielIeHIe, FTEOMETPUUECKHUE CBOMCTBA CKAJISIPHOIO, BEKTOPHOI'O U CMEIIAHHOIO
IPOM3BEACHUS BEKTOPOB, (POPMYJIBI /U1 X BBIYMCICHUS B BEKTOPHOM U B KOOPAMHATHON (opMe.
O0s13aTeNnbHO 3HATh U YMETh MPOBEPSITH YCIOBUS OPTOTOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMILIA-
HapHOCTHU BEKTOPOB.

Pa3nesi: kOMIJIEKCHBIE YMCJ1a 1 MHOTO4JICHBI

B stom paznene, npexie Bcero, HaJlo MOHATh, YTO KOMIUIEKCHOE YHCIIO SBUJIOCH PACIIN-
pEHHEM TMOHSTHS IEHCTBUTENBHBIX YHCEN, 3HATh ONpEeAeTIeHHE U TPH (HOPMBI 3aIUCH KOMILIEKC-
HOro 4ucina (anredpanyecKyro, TPUrOHOMETPUYECKYIO U MIOKA3aTeNbHYI0), FEOMETPUYECKYIO HH-
TepHpeTaio KOMILUIEKCHOTO YUCIa U B3aUMHO-0JHO3HAYHOE COOTBETCTBUE MEX1Y MHOXKECTBOM
KOMIIJIEKCHBIX YHMCET U MHOKECTBOM TOYEK KOMIUIEKCHON MIIOCKOCTH. 3HaTh (opMmyiy Ditnepa.
KommuiekcHble ymciia MOKHO M300pa)kaTh C TOMOIIbIO BEKTOPOB HAa KOMITJIEKCHOM MJIOCKOCTH.
[TosTOMy omepanuu cioxeHus U BHIUNTaHUS KOMITJIEKCHBIX YHCENl MOTYT OBITh CBEJICHBI K OTepa-
IIUSIM CJIOKEHUSI U BBIUUTAHUSI COOTBETCTBYIOIUX BEKTOPOB.

Hazno 3HaTe 1 yMeTh BBINIOJIHATE ONEpALliM YMHOXKEHUS, IEICHUS, BO3BEJCHMS B ITOJIOKH-
TENbHYIO CTENEHb KOMILJIEKCHBIX YHCEIN, 3allMCaHHbIX B TPUTOHOMETpUYECKol (hopme, U3BIIeUe-
HUS KOPHA N-OM CTENEHN M3 KOMIUIEKCHOTO YHCIIA.

CrnenyeTr oOpaTuTh BHUMaHHME Ha TO, YTO MHOKECTBO KOMILJIEKCHBIX YHMCEN SIBJISIETCS 3a-
MKHYTBIM, TO €CTb JIF00as aaredpanyeckas ornepanus HajJ KOMIIJIEKCHBIMHM YHCJIaMU HE BBIBOJUT
3a npeaesnsl 00JaCTH KOMITJIEKCHBIX YHCET.

Hazno 3Hath paznuuHble BUABI PA3I0KEHUS] MHOTOYJIEHA HA MHOXKUTEIH AJIS CIIy4acB, KO-
I/1a Cpeay KOpHEH MHOToYJIeHa MOTYT OBITh KPaTHbIE, KOMIUIEKCHBIE KOPHU. DTH CBEe/IeHUs OyAyT
UCIIOJIb30BAThCS, HAIlPUMEP, B MHTETPAJIBHOM HCYMCIEHUU IIPU BBIYMCIEHUU HWHTErPAloOB OT
JIpOOHO-pAallMOHAIBHBIX (DYHKUWN, IPU PEIIEHUHU JIMHEWHBIX OJHOPOIHBIX AU depeHnanbHbIX
YpaBHEHMI N-TO MOPsIIKA C TOCTOSTHHBIMU KO3 QUIIEHTAMH.

Pa3znenn: AHaIMTHYECKAs TeOMeTPUA

[Tpu n3y4eHnH aHAIMTUYECKONW TE€OMETPUN CIIEAYET, IPEXKIE BCETO, TOHATH, UTO €€ 3aJa4ei  SB-
JSIETCSl U3YYEHHE Te€OMETPUUYECKUX OOBEKTOB MPU MOMOIIN aHATUTUYECKUX METOJIOB aireopsl u
MaTEMaTUYECKOT0 aHaau3a. B 0CHOBE TakOro MOAX0/a JIEKUT METO/L KOOPAUHAT, BIIEPBBIE CUCTE-
MaTuyecku mpumMeHeHHbIN P. JlekapTroM. OCHOBHBIC MOHSTHS T€OMETPUH (TOYKA, MPsMasi, TIII0C-
KOCTb) SIBJISIOTCS HEONpPEAETIIeMbIMH, U JUUISl UX ONMMCAHUS NMPUMEHSETCS aKCHOMAaTUYEeCKUN Me-
TOJ1, TIO3BOJISIFONINM YCTaHOBUTH B3aMMHO OIHO3HAYHOE COOTBETCTBHE MEKy MHOYKECTBOM TOUYEK
IPSAMOM ¥ MHOXKECTBOM JICHCTBUTENLHBIX YUCET U, TAKMM 00pa30M, BBECTU CHCTEMY KOOPJIUHAT.
Hano uetko ycBouTh pasnuysble GOpMbI ypaBHEHHH MIPSIMOI U INIOCKOCTH YMETh MEPEXOJUTH OT
onHOU (opMbl K Apyroi. CiieayeT OCMBICTUTD U YCHEIIHO MPUMEHSATh PEIICHHUS KIACCHUYECKHX
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3aJa4 aHAIUTUYECKOM T'e€OMETpUU O B3aMMHOM PACIOJIOKEHUU MPSAMBIX U IUIOCKOCTEH, YMETh
OTIPEICIISATh YIIIbl U PACCTOSTHUS MEXKY Pa3IUYHBIMU T€OMETPUICCKIMH OObEKTaAMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEIIHOE U3yUYeHUEe NUCUUIUINHBI « JInHelHas anreOpay,
nproOpeTeHne HeOOXOIUMBIX KOMITETEHIINH, YMEHHUI U HABBIKOB BJIJICHUSI MATEMAaTUICCKIM all-
naparomM TpeOyeT OT CTYJIEHTOB OOJIBIION caMOCTOATENbHOM paboThl. OOpaTUTe BHUMAaHUE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSITENILHYIO pa0OTy B COOTBETCTBUU C y4EOHBIM TLIA-
HOM, 0OOJIBIIIE YHCIIa YaCOB, OTBOAMMBIX Ha BCE BUJIbI Ay IUTOPHBIX 3aHATUH.

7. ®OoH OLIEHOYHBIX CPEACTB

@DOHJ1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil nporpaMMe U BKIIIOYAET
pa3nelsr:

1. Metoabl KOHTPOJIA U OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIbTaTOB 00yUEHUS

3. OueHouHbIE CpEeACTBA

3.1. Texymumii KOHTPOIb

3.2. IlpoMexyTouHasi aTTeCTalus
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Ilpunosicenue 1

1. TemaTu4ecKuil IJIaH AUCHUILUIMHBI «JIMHeliHAsI aJredpay» Mo HANPaBJIEHUIO OATOTOBKH
15.03.01 «MammHOCTpOEeHHE)

Ipodunb «O60pynroBaHNe U TEXHOJOTHH CBAPOYHOT0 IPOU3BOACTBAY

(baxanaBp)
Ounas ¢popMma o0yueHust
I'ox Hadopa 2023/2024
Buabl yueoHoii padoThl,
- . Dopmbl
= = 2 BKJIIOYAsi CAMOCTOSITEILHYIO Buabl camocTosiTe IbHOI PaGoThI ATTeCTa
Pasnen § % § padoTy CTYJIE€HTOB, CtyneHToB wn
= S 3 U TPY/10€MKOCThb B Yacax
n/n © © CP | KC
J II/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp

Pazgen 1. DineMeHTHI IMHEHHOM aJI-
1.1 | re6ps1 MaTpuiibl, 1eHCTBUS HAJ MaTpH- 1 3 2 2 3

LIAMHU.

Onpenenurenu, UX CBOWCTBA W BBIYHCIIC-

HUe. MarpuuHas 3amuch CHCTEMbI JIMHEH- 3 +
1.2 | HBIX ypaBHEHHH. 1 4 2

Boigaua 3aganuii PI'P Ne 1 mo auHeiiHoii

ajreope .

OOpartHasi MaTpHuIla U e¢ BeIYHCIcHue. Mat-
1.3 | puuHas 3amMch CHCTEMBI JTUHEWHBIX ypaB- | 1 5 2 2 3

HEHHUH.
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1.4

CucreMbl TUHEHHBIX anTreOpanyecKux
ypaBHEHUM, OCHOBHBIC IMOHATHS U OIIpee-
neHus. Pemenue cucreM NTMHEHHBIX ypaB-
HeHui MetogoM Kpamepa, Mmetogom oOpart-
HOW MATPHIIbI

1.5

Pelienue cuctem JIMHEHHBIX YpaBHEHUM
meronoM ['aycca. Panr matpunsl. Teo-
pema Kponekepa — Kanesm.

1.6

Merton ['aycca B IpOM3BOIBHBIX CUCTEMAX
JIMHEWHBIX ypaBHEHUN. OJTHOPOAHBIE CH-
CTEMBI JINHEWHBIX YPAaBHEHHM.
CamocrosiTesibHass padora Nel B aynuro-
PMH 10 JIMHelHOH ajnredpe

1.7

Pa3znen 2. Bextopsl. JIunelinbie omneparuu
HaJl BEKTOpaMH, MX CBOWCTBA. JIMHEHHbIE
KOMOWHAIIUM BEKTOpPOB. JIMHEHHO HE3aBH-
CHMBIC W JHMHCWHO 3aBHCHMEIC CHCTEMEI
BEKTOPOB.

Boipaua 3aganmnii PI'P Ne2 mo BeKTOpHOIi
ajreope.

1.8

[Tonsitue Gasuca. KoopauwHaTel BEKTOpA.
KonnuneapHOCTh, OPTOTOHAIBHOCTD U KOM-
TIJIAHAPHOCTh BEKTOPOB.

10

1.9

CkassipHOE NMPOU3BEIACHUE BEKTOPOB U €TI0
CBOMCTBA. BekTopHOE NMpou3BeneHNUE ABYX
BEKTOPOB, €70 CBOWCTBA.

11

1.10

CMmelraHHOE IPOU3BE/IEHUE TPEX BEKTOPOB
U ero cpoiictBa. Beruncinenune obbema ma-
pajutenenunena. YcCiIoBHE KOJUIMHEAPHO-
CTH, OPTOrOHAJIBHOCTH ¥ KOMILJIAHAPHOCTH
BEKTOpOB. OpTOHOPMUPOBAHHBIN Oa3uc.
BolunciieHne CKalsipHOTO, BEKTOPHOTO M

12
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CMEIIaHHOTO NPOM3BEACHUN BEKTOPOB, 3a-
JaHHBIX KOOpJAWHATAMH B OPTOHOPMHUPO-
BaHHOM 0a3uce.

CamocrosiTesibHasi padoTa Ne 2 B ayauTO-
PHMH 110 BEKTOPHOH ajredpe

111

Jluneitnple mpocTpaHcTBa. PasmepHOCTh U
0a3uc JIMHEHHOro MPOCTPAHCTBA.

Martpunia nepexona ot 0a3uca K 0Oasucy
peoOpa3oBaHuEe KOOPAMHAT BEKTOpa IIpH
u3MeHeHuu 6azuca. CoOCTBEHHbIE BEKTOPHI
U COOCTBEHHBIC 3HAUYEHUS JIMHEHHOTO OIe-
paropa.

13

1.12

Paznen 3. KommjiekcHble 4Hcjia H MHO-
royjieHbl MHOXECTBO KOMIUIEKCHBIX YH-
CCJI. CDOpMI)I 3aIIMCU KOMIIJICKCHBIX YHCCII.
Onepanuu HaJl KOMIUIEKCHBIMH YHCJIaMHU.
Pa3.HO)K€HI/I€ MHOTOYJICHA Ha MHOXUTCIIN
OCHOBHas TeOpeMa aIreOpsl

14

1.13

Pa3nes 4. AHasinTHYecKasi reoOMeTpUs
Cucrembl koopauHatr. PaznuuHble THIBI
YpPaBHEHUH INIOCKOCTH

Boiiaua 3aganuii PI'P Ne3 no anaaurtu-
YeCKOl reoMeTpum

15

1.14

PasnuuHble TUIIBI ypaBHEHUHN MpPsSMON Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3aumHoOe pacnonokeHue npsiMbIX Ha II0C-
KOCTH U B IIPOCTPaHCTBE. Brruncnenue pac-
CTOSIHUH MEXKIY JBYMs TOUKaMH, TOUKON U
mpsIMOM.. B3auMHOE pacmnosiokeHue IuIoc-
KOCTeH. BpluncineHue pacCTOSHUN MeEXAy
TOYKOH U TUNIOCKOCTBIO

CamocrositeibHas pabdora Ne 3 B aynuro-
PHH 110 AHAJIUTHYECKOH reOMeTPHH

17
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KpuBblie BTOpOro nopsiika Mx reoMerpuye-
CKHE CBOMCTBA. YpaBHEHHS OJJUIMICA, TH-
nepOosbl, mapabonsr OOIiee ypaBHEHHE

1.16 | kpuBoit BTOpOorOo mopsaka. IlpuBeneHue 18 2 4
KPUBBIX BTOPOTO TMOPSIKAa K KaHOHHYE-
ckomy BuIy. [loBepXHOCTH BTOpOTrO TO-
psiaKa
19-
®opma aTTecTaAlUU 21 ]
3

Bcero yacoB no AucuuILINHe 3 cam

16 32 60 PLP pab.
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2. TemaTHUyeCKUii IVIaH TUCHMIUIMHBI «/IuHeliHAs ajre6pa» Mo HANPABJIEHHIO MOATOTOBKHU
15.03.01 «MammuHOCTPOEHHE)
Ipoduab «O60pynoBaHNe U TEXHOJOTHH CBAPOYHOT0 IPOU3BOACTBAY

(0akasiaBp)
3aounas ¢popma o0OyueHus
I'ox nadopa 2023/2024
1 B 7| -
- X Uabl yueOHOo#i padoThl, BKJIIO } Dopmbi
5 O S| 4asi caMOCTONTEIbHYIO PaboTy Buapl camocTosiTeIbHOM padoThI aTTeCTA
n/n Paznen S % S| CTYIeHTOB, M TPYJ10eMKOCTH B CTyaeHTOB .
8 g qé qacax 1
am
A | m/C | JMas | CPC | KCP | K.P. | K.IL | PT'P | Pedepar | K/p | D | 3
IlepBblii cemecTp
O0630p Tem, nzyuyaembix B pazaeie 1 Jlu-
HeliHas ajreopa.
1 Marpuisl, 1€CTBUS HAJ MaTPULIAMH. 2 14
Onpenenutenu, X CBOMCTBA U BBIUUCIIE- 1
Hue. Penienus cucTeM JTMHEWHBIX ypaBHE-
HUM.
0630p 3anay, Bxoasmmx B PI'P No 1.
2 Beigaua 3axanuii nepsoro 3rana PI'P 1 4 14 +

Nel.

O030p Tem, n3y4aembIx B pasjaene 2.
DJIeMeHTbI BEKTOPHOIi ajredpbl
JIuneiiHble onepanyuy Haj BEKTOPaMHU.
3 | CxanspHOe, BEKTOPHOE U CMEIIaHHOE TTPO- 1 2 14
W3BEJICHUS] BEKTOPOB, UX CBOMCTBA. Y CJ0-
BHS OPTOTOHAJIbHOCTH, KOJJTMHEAPHOCTH,
KOMIUIAHAPHOCTU BEKTOPOB.
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00630p 3anau, Bxoasaumx B PI'P No 2.
Brigaua 3agannii PI'P Ne2.

14

O030p 3a1a4, M3yuaeMbIX B pasaedie 3.
JleiicTBuUs HaJl KOMITJICKCHBIMH YHCIIAMH.
Paznoxxenne MHorousieHa Ha MHOXKHATEIH.
OcHoBHas Teopema aaredpsl

O0630p Tem, n3yuyaembIx B pasjede 4.
AHaJINTHYECKAS TeOMeTPUs

Paznuunble TUIIBI YpPaBHEHUH IIJIOCKOCTH U
npsMoid. BzauMHoe pacronokeHue npsi-
MBIX Ha IJIOCKOCTU U B IPOCTPaHCTBE. BbI-
YHUCJICHUE PACCTOSTHUN MEXIY TOUKON 1
IIJIOCKOCTBI0, TOUYKOU 1 IpsiMoi. Kpusble u
MIOBEPXHOCTU BTOPOT'O MOPSIKA

14

O0630p 3a1a4, M3yuyaeMbIX B pasjaedie 3.
Bruigaua 3aganuii PI'P Ne3

14

dopma aTTecTaluu

18

Bcero yacoB nmo jucuMIJInHe

10

92

PI'P
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hanpasnenue noaroroku: 15.03.01 «MammHocTpoeHue».

[Tpodwmm: «O60pyaOBaHKE U TEXHOJIOTHH CBAPOYHOTO MPOU3BOACTBAY «O00pYA0BaHUE U TEXHOJIO-
TUH CBAPOYHOTO MPOU3BOICTBAY.

®opMmbl 00y4EHHUS: O4HAsA, 3a04HAa.

Kadenpa: «Matemaruka

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JU1st KOHTPOJISI yCIIEBaeMOCTH U Ka4eCcTBA OCBOCHHUS AUCLMIUIMHBI HACTOSILEH TporpaMMoit
IPEIYCMOTPEHBI CIEAYIOIIUE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. lIkayia 1 KPUTEPUU OLEHMBAHUS Pe3yJIbTATOB 00y4eHH s
®opmMa NPOMEKYTOYHON aTTECTANMHU: IK3aAMEeH

[IpomexyTouHas arTectanus o0yyaromuxcs B (popMe 3K3aMeHa MPOBOAUTCS IO pe3yIbTaTaM
BBITIOJTHEHUSI BCEX BUJIOB y4eOHOU paboThl, MPEyCMOTPEHHBIX YUEOHBIM IIJITAHOM I10 IaHHOM AUCIIN-
IUIMHE, TP 3TOM YUYMTBIBAIOTCA PE3YyJIbTAaThl TEKYLIErO0 KOHTPOJISI yCIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OneHKa CTEeNeHH JOCTHKEHUS 00yJarolllMMUCS MJIaHUPYEMbIX pe3yIbTaToB OOy4EHHUS IO
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJABaTEIeM, BEAYIIUM 3aHATHS 110 JUCHUIUIMHE METOJ0M JKCIIepT-
HOM oueHKH. [1o uroram nmpomMeXKyToO4HON aTTECTALMH 10 IUCLHUILINHE BBICTABISAETCS OLIEHKA «OT-
JIUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBHO» UIIU «HEYIOBJIETBOPUTEIBLHOM.

IIkana oueHNBaHHUA Onucanne

BrinonHeHsl Bce o0si3aTesibHbIe YCJI0BHSI MOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTAlMU, NPETyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTy/I€HT JA€MOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJCHHBIM B
OTan4HO TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU, MPUMEHSET UX B CUTyal[UsX MOBBIIIEHHOW CIOXKHO-
ctu. IIpm 3TOM MoOrytr OBITH JOMYIIEHBl HE3HAYUTEIbHBIE
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs MpPU TEepeHOoce 3HAHUU U
YMEHMI Ha HOBBIE, HECTAHAPTHBIE 3a/1a4H.

BrinonHensl Bce o0si3aTesibHbIe YCJI0BHSI MOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTAlMU, IPETyCMOTPEHHBIE
mporpamMmoi JTucuuIuiHbl. CTyJIEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUI, YMEHUI, HABBIKOB [TOKA3aTENSIM, [IPUBEICHHBIM B

Xoporio
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TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU. B To e Bpemsi pu OTBETE I0MYyCKAaeT HECYIIECTBEH-
HbI€ TOTPEIIHOCTH, 33/la4l pelIaeT C HeJo4YeTaMH, HE BIIHAIO-
HIMMH Ha OOLIUIT X0/ peleHusl.

BrinonHensl Bce o0si3aTesibHbIE YCJA0BHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTAlMU, IPETyCMOTPEHHBIE
nporpaMMoil quctuIuivHbel. CTyI€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabyInMIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIkaMu. Ho moka3piBaeT HerayOoKue 3HaHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OIMOOK WIIM MPOTUBOPEUYUH, OJJHAKO B (op-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JOJDKHASI CBSI3b MEX]y aHa-
JN30M, apryMeHTallMeil U BBIBOJAMHU, B PEIICHUH 33]a4 MOTYT
cozepKatbes rpyObie ommOKu. J{71s HoTydeHus MPaBUILHOTO OT-
BeTa TPEOYIOTCSl yTOUHSIOLIUE BOIIPOCHI.

YIIOBJ'IGTBOpI/ITeJ'IBHO

He BbmmosiHeHbl 00si3aTe/ibHbIE YCJOBHS HOATOTOBKHM CTY-
AEHTa K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpammont aucuuiuivasl, MUJIW cTyneHT neMOHCTpUpPYET He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, IPOSBIIAETCS
OTCYTCTBHE 3HAHUM, YMEHUM, HABBIKOB IO POy IOKa3aTesei,
CTYZEHT UCIBITHIBAECT 3HAUYUTENIbHBIE 3aTPYIHEHUS IIPU OIEpHU-
POBAHUM 3HAHUSAMH U YMEHUSIMU.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

3. OneHo4YHbIE CPeACTBA

HaunmenoBaunue
OIIEHOYHOTO Cpea-
CTBa

KpaTkas xapakrepucTuka OLEHOYHOTO
CpeicTBa

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
OOC

Konrponbnas (ca-
MOCTOSITEJIbHAS)
pabota (KP)

CpencTBo NpoBEpKH YMEHUN NPUMEHSTH
MOJTyYCHHbIE 3HAHUS JJIS pelIeHUs 33134
OIIPEJICJIEHHOI0 TUIA TI0 TEeME WU pa3-

i (13

KoHnTponbHble 3a1a-
Hus (mpumep)

Pacuerno-rpadu-
yeckas pabora

(PTP)

CpencTtBo mpoOBEPKH YMEHMM NPUMEHSATH
IIOJIy4E€HHBIE 3HAHMS 10 3apaHee Olpeie-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIM 33JJaHUi 10 MOAYJIO WM JHCLU-
IUIMHE B LIETIOM.

Kommekr  3amanwmii
JUTs1 BBITTOJTHEHUS pac-
YeTHO-TpapUUECKON
paboTbI

YceTHBINM onpoc co-
OecenoBaHIe,
(YO)

CpeacTBO KOHTPOJIS, OPTaHM30BaHHOE KaK
crierualibHas Oece/ia mearornaeckoro pa-
OOTHHMKA C OOYYarOIIMMCS Ha TEMbI, CBS-

Bompocs! o
TeMam/pa3zesiam JIuc-
LUIUIMHBI
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3aHHBIE C U3Y4aeMOM JUCHUIIIIMHON, U pac-
CUMTAHHOE Ha BBIICHEHHE 00beMa 3HaHUMN
oOyyarolerocss 1o ONPEIEIEHHOMY pa3-
Jieny, TeMe, mpobiaemMe U T.11.

CucreMa cTaHIapTU3MPOBAHHBIX 3a/laHUM,
4 Tect MO3BOJISIOIIAS aBTOMAaTU3UPO-
(T) BaTh IPOLIEAYPY HU3MEPEHUS YPOBHS 3Ha-
HUW 1 YMEHUH 00y4Jaromerocs.

5 | Ok3amenanuonHble | CpecTBO NPOBEPKM 3HAHUN, YMEHMH, | DK3aMEHAllMOHHbIE
OWIICTHI HABBIKOB. MOKET BKJIFOUATh KOMIUICKC T€O- | OUJICTHI.

B pPETUUYECKHUX BOIIPOCOB, 3ajad, IpaKTHye-
(9b) CKUX 3aJaHuil.

BapwuanTt Tecra

3.1. Tekyumuii KOHTPOJIb

OueHovHbIE CPEACTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B popMe GIaHKOBOTO TECTUPOBAHUS ISl KOHTPOJIS OCBOSHHS 00yUaIOIUMUCS pPa3aesioB
JUCUUILINHBL, ipueM PIP.

Coaepixanue pacueTHO-rpadguyeckoi padoThI.

PacyerHo-rpaduueckas padora Nel no JuHeitHoH anare0pe.

Kpatkoe copepxanue pacueTHO-rpaduueckoil paboTh:

Matpuusl 1 onpeaenutenu. PemeHue cucteM JUMHEMHBIX anredpandeckux ypaBHEHHI MeTo/laMu
["aycca, Kpamepa 1 06paTHOil MaTpuUIbL.

PacuerHo-rpaduueckas padora Ne2 no BeKTOpHOI ajreope.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

BekTtopsl, aelictBusa Haj BekTopamMu. CKalspHOE, BEKTOPHOE, CMEIIAHHOE IIPOU3BEIEHHS BEKTOPOB.
PacuetHo-rpaduyeckas padora Ne3 mo aHAIUTHYECKOH reOMeTpUH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Pa3znuynble BUBI ypaBHEHHUH NPSAMON U INIOCKOCTU. B3auMHOE pacnonoXkeHue NpsAMbIX Ha IJIOCKO-
CTH, ITOCKOCTEMN B MPOCTPAHCTBE.

KoMmmiiekT 3aaanui

JJIsl BBINIOJTHEHHUs pacdyeTHO-rpadguyeckux pador (PI'P)
o guctuiuiae «JInneiinast aaredpay»

PI'P Nel, yacts 1

-1 1 0 2 0 2
3ananue Nel. [Tanbt matpuniet A=| 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1

Beimonauts geiicrust: AZ +8BT .
3amarue No2. [TpomomkuTh faHHOE MaTpHdHOe paBeHcTBO (2A+3B)? —4A* —6AB=...

U IPOBCPUTH €ro AJId MaTpUIl AuBwn3 NEpBOTro 3a/laHUs.

3amanue No3. BEIUMCIUTh OnpeaenuTeb AByMs ClIOcO0aMu: pa3ioKEHHEM T10 TIEPBOM CTPOKE U
pa3I0XKEeHUEM I10 TIEPBOMY CTOJIOILY.

23



10 -1 2
02 1 -1
11 -1 1
11 -2 1

3amanue Ne4. JIns qaHHOW MaTpuUIlbl HAWTH 0OpaTHYrO MaTpuIly. CienaTh MPOBEPKY.

1 0 2
1 1 0}.
-1 2 3

Baanue Ne5. Pemnts Mmatpuunoe ypaBaenune AXB =C (uaiitu X). Cuenats mpoBepky.

3 3 e 3 (5 3

3aganue Ne6. HailTu panr MaTpuisl.

1 -1 2 3

0 5 43

2 3 8 9 15|
3 -8 2 6 20

PI'P Nel, 3aganHus 0 pelIeHHMIO CHCTEM JIMHEHHBIX ajiredpanyecKux ypaBHeHU
3ananue Nel. Pemuth cucremy meronoMm Kpamepa. Cnenats mpoBepKy.

X +A4X, — Xy =2
2X +2X, +3X, =7
3% +6X,—2%, =1

3aganue No2. Peruth cucremy u3 Nel MeTo oM 0OpaTHON MaTpHIIbI.

3amanne Ne3. Pemuth cuctemy u3z Nel meronom ["aycca.

3aganue Ne4. Permmte HeOAHOPOAHYIO cucTeMy MeTosioM ["aycca. HaliTu ob1iee perieHye u yacT-
HOE PELICHHUE.

X, + X, + 2%, +3X, =5
3X, +2X, — 4%, — 2%, =1
ox +4x, + 4x,=11

3amanue NoS. Pemmth oHOpOHYIO cucTeMy MeTosioM ["aycca. Haiitu obmee pemenne u OCP.

2%, +6X, —9%,—9x, =0
4%, —5%;+ X%, =0

3%, +3X, = TX, —4x%,=0"
X, —3X, + 2%, +5%X, =0

PI'P Nel, yacrs 2
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3amanue Nel. Tlokasath, 4TO BEKTOpPHI M, N, P 06pa3yioT 6a3uc B MPOCTPAHCTBE M PA3JIOKUTH

BekTop a mo stomy basucy: M= (1, -1,2),n=(2,0,3), p=(-2,-11),a=(5—-4,13).

3aganve Ne2. Jlaubl BekTopsl M ¥ N . BBISACHUTH — KOJUIMHEAPHBI JIM BEKTOPLI & U D .

m=(28,-8,8),M=(-216,—6), a=2m+n,b=21-m.

,ecn |M|=6v2,|0]=2, (mA,ﬁ) =135", a=6n—m.

3amanue Ne3. Haiitu |§

Baganve Ned. Jlan A ABC . Haiitu £/ B,ecim A(1;-1;2),B(3;3;2),C(7;1;2).

Baganue No5. Tlpu kakux "x' BeKTOpsl @ M D IEpreHAUuKyISpHbI?

a=(x;1;-4),b =(x-3;12; x).

3aganve No6. Haiitu rutomaas napauieorpaMma, HOCTPOEHHOTO Ha BEKTOpax a u D .

_ A V4
a=2m-5n,b=m+n,|m|=12,|n|=3,(m, ﬁ):g.

3aganue Ne7. Haiitu riomans Tpeyroasauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlanbl BekTopsl a, b, C . BBIACHUTL — KOMILTAHAPHBI JIX BEKTOPHL. EciM BEKTOPHI HE

KOMILTaHAPHBI, TO HAWTU 00BEM MapasuIeNenuIe1a, TOCTPOEHHOTo Ha BekTopax a, b, C u onpene-

JIUTh — KaKylo TPOHKY OHU 00pa3yroT.
a(l;-1;5),b(2;4;-2),c(3;0;1).

3amanue No9. Jlna muneiinoro oneparopa A 3amansl 00passl 0asucHbIX oneMeHTOB A€, AE,, A€,

. 3anmcarb matpuily onepatopa 4 B 6asuce €, €,, €, u HaliTu oOpa3

JJIeMeHTa X .

X=2€, —4¢, +¢€,.

3ananue Nel0. Haiftu coOcTBeHHbIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO OIepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM Oazuce maTtpuled A= 7 ol

PI'P Ne 1, vacth 3

3aganue Nel. TIpsimast |, mpoxoauT uepes Touky A mapamrensHo Bektopy (. IIpsamas |, mpo-

XOMUT uepe3 Touky B mepnenaukynspHo Bektopy N . HaiiTu Touky mepecedeHust NpsMbIX U Yol

mexay aamu, ecin - A(3;5), G (1;3), B(0;5), n(-3;4).

25



3aganue Ne2. Jlana npsamast |, . IIpsamas |, mpoxonut yepes rouku A u B. Haiitu paccrosHue ot

TOuKH nepecedenust npambix |, u |, 1o mpsamoit .

x=-8t-3 _ _ o )
Il'{y=3t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

3aganue Ne3. Haiitu paccrostnue ot Toukn M, 1o miockoctu @, npoxozsueit uepe3 Touky A

nepreHauKyisipHo Bektopy N, ecmu M (0; 1;7), A(2;-1; 4), N (6;22; -3).

Bamanue Ned4. Haiitit yroa Mex/Iy IIOCKOCTBIO (¢ M IUIOCKOCTBIO [3 , IPOXOSIIEH Yepe3 TOUKH

A BuC.,ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanue NoS. 3ammcarh KAHOHUYECKHE YPAaBHEHUS MIPSMOIA, 3aJaHHON OOIIMMH YPaBHEHHUSIMH.

X+2y—-9z-10=0;
3Xx+4y+8z-24=0.

3ananue Ne6. Haiitu ToUKy mepecedeHus IpaMoil | ¥ mIOCKoCTH ¢ M yroi MexIay HUMM.

I:XLZ:X:Z—_l; a:Xx+2y-3z-12=0.
3 4 -2

3aganue Ne7. Tlpsimas |, mpoxomut uepes Touku A u B. Ilpsmas |, mpoxomut gepes Touxy M

MepIeHUKYIAPHO IIockocTH ¢ . Haiitn yron mexay npsmbivu |, u |, ¥ BEIACHUTB — neXkat 1u

OHH B OJHOH IJIOCKOCTH HJIN CKpCHINBAKOTCA.

A(9;-31),B(4;,4,-5), M (-111;,-11), «a:2x+3y-z-1=0.

(x+3°  y°
49 25
Tpuchl. [locTpouTh KpUBYI0, H300pa3UTh (POKYCHI, AUPEKTPHUCHI.

3ananue Ne8. ]Iy qaHHOW KpUBOM =1 yka3arb (OKYCBHI, IKCIIEHTPUCUTET, TUPEK-

3ananne Ne9. TIpuBectr ypaBHeHHe KpuBoii 9X” — 25y —18X + 200y —616 =0 Kk KaHOHHUYECKOMY
BUJTy U TIOCTPOUTH KPUBYIO.

KounTtpoJabHble 3a1anust (mpuMepbl)
Bapmuanr.

1. Haiitn 3Ha4eHust MaTpUYHOTO MHOTOWIeHa F (A)

f(x):—x3+2x2—x+3,A:[_:L Oj
3 2

2. HaiiTi padr MaTpuipl IPUBEACHUEM K CTYIIEHYATOMY BH]I
p p p Yy Yy y 8 2 6 -3 -13

1 -3 13 5 17
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2
3. BeraucauTh onpeaenuTens IPpUBEACHIEM K CTYTICHIaTOMY BHIY 3 -5 3
2 71 -

4. Haiitu matpuiy, oOpaTHyto AaHHOU (a). Pemnth MatpuuHoe ypaBHeHHE (0)
1 2 1

1 -2 2 3 5
(@) 2 _75 _31 (6)[—3 4JDX=(3 1 oj

5. Pemmth cucTeMy ypaBHEHHH. YKa3aTh 00lIee U 0JJHO YaCTHOE PEIICHUE ().

Pemmuts cructemMy ¢ momMoImsi0 00paTHOM MaTpuIlel 1 1o hopmynam Kpamepa (0)

4x, +9X, —5%, —8X, =5 X, +2X, + X, =5
(a) 13X, +7X, — 2%, —4x, =4 (6) 43X —5X, +3X; =—7
2X, +5X, + %X, +3%, =3 2X +TX, — X3 =13
Bapuant
1. Pacniucatsb pasnoxeHue BeKTopa ;( 110 BEKTOpam B, a,F
x={5-12,1}, p=1{1,-30},q={1,-11}, r={0,-1,2}

2. KonnuHeapHs! 11 BEKTOpEl P U ( ?

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

3. Jlana nupamusa ¢ BepmrHamu B Toukax AAAA, .

A(-2,4,8), A(4,-12), A(-8,7,10), A, (-3,4,-2)

Haiitu:

a) yron mexay peopamu AA,, AA,

0) 00beM IMpaMuabI

B) JUIMHY BBICOTHI OIyIIeHHOM Ha rpans A A A,

I') HallTH JUTMHY MEINaHBbl, IPOBEICHHY0 n3 Bepumusl A K pedpy A A,

4. BBIUMCINTB TUIOMIA (b TTAPAILIETOrPaMMa, MOCTPOEHHOTO Ha BeKTopax & u b & — yron mexmy BekTo-

pamu B I/Ia

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

Bapuant
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1. Haiitu paccrostaue ot Touku M, 1o mrockoctu (I\/|1|\/|2|\/|3):
M, (-9;10;2), M,(0;7;-4), M, (4,8,-1), M;(-2;1,3)

X+y+z2-2=0
X—y—-32+6=0

2. Bemmcatbs KaHOHHYECKOE ypaBHEHHUE MPSMOI: {

X—2 y-3 z+1
1 —4

3. HaiiT Touky nepecedeHus mpsMoi 1 TIOCKOCTH:

uX+y+2z-9=0.
y y . Xx-1_y z
4. Haiiti Touky P, cummerpuunyro Touke P otHOCHTENBHO IIpsimoii | : P(O,—l, 3) u - = =] = T
5. Hamucarth ypaBHEHHE IUIOCKOCTH (! IPOXOJLIeH Yepe3 Touky M, u mepneHauKymsipHo  mpsiMoii
(MM,): My(3,2,0), M,(4;1,5), M, (2;-14).
6. Haiitu KocuHyC yriia MEeXIy IJIOCKOCTAMHU O U O, !
a,:3X—y+3=0, o, : Xx-2y+5z-10=0

BapuanT 3a1aHuii MPOMeKYTOYHOI0 TeCTa

1.1. Haiitu panr MaTpuisl IpUBEACHUEM K CTYIIEHYAaTOMY BUY s 2 s 3 13

1 -3 13 5 17

1 -2 -2 3 5
1.2. Petiuth MaTpU4HOE YpaBHEHUE (X =
-3 4 3 -1 0

X, +2X, +X; =5
1.3. Pemmuth cuctemy mo gopmynam Kpamepa 3%, —5X, + 3%, =7

2% + 7%, — %, =13
2.1. Hammcartb pasioeHne BEKTOpa X 110 BEKTOpaM p,q,r X = {5,-12,1}, p= {1,-3,0},
q={1-11}, r={0,-1,2}
2.2. BBIUUCIUTH IJI0NIA I TapajuiesiorpaMmMa, TOCTPOSHHOTO Ha BEKTOpax aub a- YTOJ MEXIY
BEKTOPAMH P HU (]

a=2p+q, b=p-3q, Ip|=2, |d|=2, a:%

2.3. lana nmupamua ¢ BepunHamu B Toukax AAAA,. A(6,1,3), A,(6,-2,-3), A(2,2,0),
A,(-5,1,0)

HaiitTn nnuHy MeanaHbl, IPOBEJCHHYIO U3 BepIIUHEI A K pedpy A A

Xx-2 y-3 z+1

3.1. Haiitu Touky nepeceueHus NpsMOH 1 IMJIOCKOCTH: 1 2

U X+y+2z-9=0.
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3.2. Haiitm Touky P, cuMmerpmuHylo Touke P oTHOcHTenbHO mpsMOH | : P(O;—1;3) u
x-1 'y 1z
1 -1 1
3.3. HamucaTh ypaBHEHHE IUIOCKOCTH ¢/ TpPOXOImied uepe3 Touky M, U NeprneHAuKyIsIpHO

npsamoit (M;M,): M, (3;2;0), M,(4:15), M,(2-14).

4.1. Jlana KprBasi BTOPOro Mopsjaka x> +4y° —12x+16y+16 =0. [Toiy4nTh KAHOHUYECKOE YpaBHEHUE

KpPHUBOI1 U MOCTPOUTH .€€

’ ! ’
4.2. CoctaBUTh MaTpHlly nepexoja ot 0asuca e ,e,,e, k 6asucy € ,e, ,e, , eciu
€ =26 +6€,+6€,; €, =6 —€,+6,, & =€ + 26, +6,

Kpurepum ouenkmu:

- OIICHKA «3aYTEHO» BBICTABJISIETCS CTYJICHTY, €CJIM OH PETyJIAPHO B TEUEHUE CEMECTPA MPEACTABIISLII
pelleHus 3a/1a4, BHITOJIHWI MOJHOCTBIO BCE 3a/1aHUs U UX 3aIUTHI, OTBETUB Ha BOMPOCHI MIPEnoa-
BaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABISIETCS CTYJIEHTY, €CJIM OH HEPEryJsIpHO B TEYCHHE ceMecTpa Ipe-
CTaBJIsUT PELICHUs 3a]a4, BBIIOJIHUI 33aHUs HE MOJHOCTHIO UM BOOOIIE HE MPEACTaBIs pPabOThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEIoaaBaTess.

J1is mpoBeieHus! TEKYILEero KOHTPOJIS 3HAHHUM CTYIEHTOB B AUCTAHIIMOHHOM (opMaTe B pas-
paboTtanHbIX Kadeapoit «MaTemaTruka» OHIAWH-Kypcax UMEIOTCS MPOMEKYTOUYHbIE (MPOOHKIE) Te-
CTBI.

3.2. IIpome:xyTOYHAsA aTTECTALMS

[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCA MO OMIeTaM B yCTHOU (opMme.
Bpewms 11 moAroToBKH 0TBETa Ha BOIPOCH! HE Oonee 45 MuUH.

buner BkiIto4aeT TeopeTHUECKUI BOIPOC U 3a/1auH.

KoMIuieK Tl 2K3aMeHaMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemMaTukay.
TunosBble BApHAHTHI OMJIETOB MPHJIATAIOTCS.

KommuiekT Bonpocos
o aucHuminHe «J/Iuneiinas ajareopa»

MaTpHuIrel, TUIIBI MATPHIL.

Onepanuuy ¢ MaTpuLlaMu, UX CBOWMCTBA.

YMHOK€EHNE TPSIMOYTOJIbHBIX MaTPHLL.

Marpuunast popma 3arucu CUCTEMbI TMHEHHBIX aareOpandyecKux ypaBHEHHMH.
Onpenennurenu 1 X CBOWCTBA.

[Tonsitue onpenenurens. MUHOpHI U anredpandeckue TOMOTHEHHUS.

CucTeMbl TUHEHHBIX aNreOpandyeckux ypaBHEHHH, OCHOBHBIE MOHATHS U ONPECTICHHS.
[TpaBuio Kpamepa penieHust CUCTEM JTUHEWMHBIX YPaBHEHUH.

OOpartHast MaTpHIa U e€ BEIYUCIICHHE. Y CIIOBHE CYLIECTBOBaHU 00paTHOM MaTpPHIIbL.
10 Pemenue cuctem TuHENHHBIX anreOpandyeckux ypaBHEHUI METOA0M OOpaTHON MaTpHUIIbL.
11. Meton "aycca perienust cucteM JTMHEHHBIX YpaBHEHUH.

12. Pemenue mpou3BOJIBHBIX CUCTEM JIMHEHHBIX YpaBHEHMA MeTo1oM ["aycca.

13. Panr matpuisl. Teopema Kponekepa — Kanemnnu.

14. OnHOpOoaHBIE CUCTEMBI JUHEHHBIX ypaBHeHUH. Kputepuii cymmecTBOBaHUSI HETPUBHAIBHBIX pe-
LICHUH.

LCoNORWDNE
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15. TlonsiTe BEKTOpa M IMHEWHBIE OTIEpallUK HaJl BEKTOPAMHU, CBOMCTBA OTIEpAITHii.

16. JIuneitnasi KOMOWHAITNS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTD M JIMHEHHAsI 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepuii nu-
HEWHOU 3aBUCUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHbIii 6a3zuc. Pasnokenne BeKTopa 1o BeKTopam Oasuca.

20. YnopsimoueHHast TpoiKa BEKTOPOB.

21. CkansipHOE, BEKTOPHOE U CMEIIAHHOE IMPOU3BEACHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oasuce.

22.YcnoBusi OPTOrOHAIbHOCTH, KOJUTMHEAPHOCTH M KOMITJIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpwuia nepexoja oT 6a3uca kK 0a3ucy.

25. CoOcTBEHHBIE BEKTOPBI 1 COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPHUs

1. Cuctemsl koopauHat. JlekapToBbl IPSIMOYIOJIbHBIE KOOPAWHATH! Ha IJIOCKOCTU M B MIPOCTPaH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

Paznuunble TUIIBI YpPaBHEHUH IIJIOCKOCTH U IIPSMOM.

Brruncnenue pacCTOSHUN MEXy IBYMS TOUKaMHU, TOYKOM U MIPSMON, TOUKOHN U IJIOCKOCTBIO.
Boluniciienue paccTosHUS MEXAY CKPEIMBAIOIUMUCS IPSIMbIMHU.

Beruncnenue yriioB MeK1y JByMs IPSMBIMH, IPSIMOU U INIOCKOCTBIO, IBYMS IUIOCKOCTSIMH.
KpuBble BTOpOro nopsiika HMX reOMETPUYECKHE CBOMCTBA M ypaBHEHM:. IIpuBeneHue KpuBoiu
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BHIY.

8. Kanonunueckue ypaBHEHHS HIUIHMIICA, TUIIEPOOIIBI, TApaOOIIbI.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOIO MOPSIIKA.

10. Kanonnveckue ypaBHEHHUs CQepbl, SIUTAIICONUIA, KOHYCOB, THIIEPOOION OB, ITapaboIOnI0B.

Noakown

Tunosbie BapuaHThI OWJIETOB
no aucturuiae «JIuneitnast anredpa»

MHWHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALINNU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHME BBICIIIETO OBPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaTtematukay
Juctunnuna «JIuneitHas anreGpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

Onpenennreny ¥ UX CBOKWCTBA.
2. Pemuts MaTpuuyHOe ypaBHeHHEe XB=A,ecnu A= (12 ZJ B= (_t 21) .
X +2%, =1
2% —3x, =12°
4. Jlansel BeKTOpHI a =(-5,9,8), b =(-31,-2), C=(-8,10,-10). [IpoBepuTh — KOMIIAHAPHBI JIK OHH.

3. Pemmts cuctemMy MeTO10M 0OpaTHOM MaTpPHUIIBI {

Eciu HeT, HaliTH 00beM NapaJlleNenuIea, TOCTPOSHHOTO Ha BEKTOpax a,b,c.
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5. Haiitu yron Mex/y BekTopamMu a=(1-2-2) © b =(2,0,1).

YTBepxkaeHo Ha 3aceqannu kadeapsl MatemMaTuku «_03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadeapoit H.B. BacuineBa / /

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VUPEXJIEHWE BBICIIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

@DakyabpTeT 6a30BBIX KOMITETCHIINH, Kadenpa «MaremaTuka»
Hucturnnuna «Jlunelinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Jluneitnas koMOuHanus BekTopoB. basuc. Koopnunuartel BekTopa.

011
4% — 2%y +3%3 =12,
3. Pemure cucteMy ypaBHEHHI MeToAoM ['aycca < x, +5x, —3x; =1,
2% +3X, —2%3 =3.
4. Tlokasatp, 4TO BEKTOpbl M =(1,-12), n=(2,0,3), p=(-2,-11) obpa3yioT 6a3uc B MPOCTPAHCTBE.
5. lano oOrmiee ypaBHeHUe TipsiMol  —2x+3y —5=0. Hamwucarb: ypaBHeHHE IPSIMOM C YTJIOBBIM KO-
s duLMeHTOM; YpaBHEHHE IPSIMON B OTPE3Kax; HOPMAIIbHOE YpaBHEHHE MPSMOA.

12 -1
2. BBIMHCINTE OnpeneanTens MaTpuibl C= AT, ecimn A= £3 1 OJ .

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemMaTuku «_03» 05 2023 r., nmporokon Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /

Z[J'ISI MMPOBEACHUA MPOMCIKYTOYHOT'O KOHTPOJIA 3HaHUI CTYACHTOB B IUCTAHIIUOHHOM (I)opMaTe
B p83pa6OTaHHI>IX Kaq)erOﬁ «Marematuka» OHHaﬁH'KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.
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