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1.  Ileam, 3a7a4u U IVIAaHUPYeMble Pe3yJIbTATHI 00y4eHHs 110

AUCHUIIJINHE

K ocHOBHBIM 11€71IM OCBOCHHUS JUCHUILINHBI «JInHelHas anredpay ciaenyeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- IpUOOpeTeHne CTyIEHTaMH IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHW, YMEHUHN U HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY WU JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTUEM MaTEMAaTUYECKOW HHTYUIIMH;

- YMEHHUE CTYJCHTaMH pa3BUBATh HABBIKU CAMOCTOSITEILHOTO U3yUeHUsl yueOHOW U Hayu-
HOW JIMTEpaTyphl, COJAEPIKALIEN MaTEMaTUUECKHE CBEJICHUS U PE3YJIbTAThI;

- IOJIFOTOBKY CTY/IEHTOB K JESATEIIbHOCTH B COOTBETCTBHUH C KBATH(PHUKAITMOHHOMN XapaKTe-
PHCTUKOI OakaaBpa 1o HaIlpaBJIECHHIO, B TOM YHciie POPMHUPOBAHNE YMEHUH UCTIONB30BaTh OCBO-
€HHbIE MaTeMaTUYECKHe METO/IbI B PO(ecCHOHANBHOI 1eATeTbHOCTH.

- MOJITOTOBKY BBICOKOKBAJTM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
pPOBOI TYpOYJIEHTHOCTH U BBICOKMX TEXHOJIOIMYECKHUX PUCKOB COBPEMEHHOU HU(PPOBOIl SKOHO-
MUKH.

K ocHoBHBIM 3a71auaM 0cBOEHUsI AUCUUILINHBL «JIuHeitHas anreOpay ciieqyeT OTHECTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JUIsl YCIIEIIHOTO PELICHHS MPUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y CTyJaeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPAaBIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenue no aucruiuinHe «JIuHeiHas anreOpa» HampaBieHO Ha (OpMHUpPOBaHUE Yy 00yUaro-
nmxcs cineayrmmux kommnereHuuit B cooretcTBuu ¢ ®I'OC 15.03.04 «ABTOMAaTHU3a1Ms TEXHOIIO-

TMUYECKUX IPOLIECCOB U IMPOU3BOJICTBY», YTBEPKAEHHBIM IpHKazoM MuHoOpHayku Poccum ot
15.03.2015 N 200:

Ko 1 HauMeHOBaHHE KOMIIETEHI U HNupukaTopbl 10CTHKEHHS KOMITe-
TEeHIHH

OIIK-1. CnocoGeH npuMeHsTh GyHIaMEH- MOIIK-1.1 Mcnone3yer MeTOAbI MaTeMaTHye-
TaJbHBIC 3HAHUS, TIOJYYCHHBIE B 001aCTH Ma- | CKOrO aHaIM3a U MOJCIMPOBAHUS UL PEIICHUSA
TEMaTHYECKUX U (MJIM) €CTECTBEHHBIX HAYK, TNPUKJIaIHBIX 33/[a4 B IPO(ECCHOHATIBHOM cepe.
U UCIOJIB30BaTh UX B IPO(PECCHOHATIBHOM e-
ATEIHbHOCTH

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrPaMMbl

JucuumnirHa oTHOCUTCS K 00s3aTenbHOM yactu 610ka b1: Moayne «MaTtematudeckue U ecre-
CTBEHHO-HAy4YHBIE TUCIUIUIMHBD.
E€ nzydenue obecrieunBaeT U3y4eHUe TUCIUILIINH:
- (pu3myecKre OCHOBBI ONTORJIEKTPOHUKH;
- MaTeMaTU4YECKUI aHaIU3
- muddepeHnanbHble YpaBHEHUS U KOMIUIEKCHBIN aHAU3
- YpaBHEHHsI MaTeMaTHUYECKOH (PU3HKH,
- OCHOBBI MEXAHHKU;
- IPOrPaMMUPOBAHUE;
- OCHOBBI MaTepHUATIOBEICHUS U CONIPOTUBIIEHNE MAaTEPHAJIOB;
- TEOpUS BEPOSITHOCTEW U MaTeMaTUYECKasi CTATUCTUKA,
- METOJl KOHEYHBIX JIEMEHTOB.



3. CTpyKTypa M cofepKaHHe TUCHUILTHHBI

OO01mast TpyA0€MKOCTh JUCIUTLINHBI COCTABISAET 3 3a4eTHbIE eNuHUIbI -108 vacos.

3.1. Buasbl yueOHOii padoThl H TPYA0EMKOCTH

. KoimuectBo
n/n Bup yuedHoii padoTbl 4ACOB Cemectp 1
AyIMTOPHBIE 3aHATHS 48 48
B tom uncie:
Jlexiumn 16 16
CeMuHapCKue/MPaKTHIECKUE 3aHATHS 32 32
JlaGopaTopHbIe 3aHTHUS - -
CamocTosiTe1bHasi padoTa 60 60
IIpomekyTOYHAs aTTeCTANMS
HK3aMEeH €] €]
Hroro 108 108

3.2. TemaTru4yeckuii MJIaH U3yYeHUS] TUCHUTINHBI

Pazmemnén B npuitoxkenuu 1 k pabodeii nmporpamme.

3.3. ConeprxaHue pa3aesioB JUCHUTLTHHBI

BBeaenue

IIpenmer, 3a1aun u copepkaHue AUCUUIUIMHBL. OCHOBHBIE TAlbl Pa3BUTHS AUCLUILINHBL.
CrtpykTypa Kypca, ero MECTO U poJib B IOATOTOBKE OakajiaBpa, CBA3b C IPYTUMU JIUCHUIUIMHAMU.

Pa3nes 1. DineMeHTHI JIMHEHHOI aaredpbl

Tema 1. MaTpuusl 1 onpeaeIuTe n.

ITonsarue matpuisl. Buasl matpui. JleiictBus Hag matpunamu. Onepanyy HaJ MaTpULIaMu
U ux cBoiicTBa. OrmpenenuTenu, UX CBOWCTBa U BbuucieHus. [ToHATHS MUHOpaA U anreOpanye-
CKOT0 JIOTIOJIHEHUs. PasnokeHune onpeaenuTens Mo IeMeHTaM CTPOKM Wiu cTonlna. Beraucie-
HUE OIpe/enTeNel pa3InyHoro NopsIKa.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUS. DJIEMEHTAapHbIe NMPeoOpa3oBaHUs MaT-
pun. IlpuBenenue MaTpulipl K AMaroHaJIbHOMY WM TpamneluueBUIHOMY BUay. Marpuunas popma
3aMMCU CUCTEMBbI IMHEHHBIX anreOpandyeckux ypaBHEeHHUH. PaHr MaTpuiibl.

Tema 2. Pemienue cucrem JIMHEHHBIX ajire0OpandyecKuxX ypaBHEHHUI.

CucreMbl IMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MOHATHS. Pemienue cucrtem
JUHEHHBIX ypaBHeHU MeTooM Kpamepa, metogom oOpaTtHO# MaTpullsl, MeTogoM ["aycca. Teo-
pema Kponekepa — Karnemu. Pemenne npon3BOJIbHBIX CUCTEM JIMHEWHBIX YPAaBHEHHMI METOI0M
I"aycca. Pemienne ofHOPOJHBIX CHCTEM JIMHENHBIX ypaBHEHUH. Kputepnii cyniecTBOBaHUs HETPH-
BHUAJIBHBIX PELICHUMN.



Pa3zgen 2. JiieMeHThI BEKTOPHOM aJre0pbl

Tema 1. JIunelinsle onepaluy Haj BEKTOPaMHU, X CBOMCTBA. JIMHelHbIe KOMOMHAITNH BEK-
TOpOB. JIMHENHAs 3aBUCUMOCTb U HE3aBHCHUMOCTb BEKTOpOB. basuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTb PA3JI0’KEHUs BEKTOpa 1o 6a3ucy. OpTOHOPMUPOBaHHBIN 0a3uc.

Tema 2. CxanspHOe, BEKTOPHOE U CMEIIAHHOE MPOM3BEIACHHS BEKTOPOB, HX CBOMCTBA. Y CIIOBUS
OpPTOTrOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BBIUKCICHUE CKAISIPHOTO, BEK-
TOPHOTO M CMEIIIAHHOTO IMPOM3BEICHUI BEKTOPOB, 3aJaHHBIX KOOPIMHATAMH B OPTOHOPMHUPOBAH-
HOM Oa3mce.

Tema 3. Jluneiinbie npoctpancTBa. [loHsTHE 6a3Mca NPOCTPAHCTBA TEOMETPHUUECKUX BEK-
TopoB. [IpeobpazoBanre MaTpHIIBI TMHEHHOTO OTIepaTopa IpH nepexoie ot 6asuca k 6azucy. Coo-
CTBEHHBIC 3HAYEHUS U COOCTBEHHbBIE BEKTOPHI MATPHUIIBI.

Pa3zgen 3. KoMiiekcHBIE YHC/Ia 1 MHOTOYJIEHBI

IIoHsATHE KOMIJIEKCHOI'O YHCIIA. q)OpMBI 3aIIMCH KOMIIJICKCHBIX YHUCCII. I[eﬁCTBHH HaJa KOMIIJICKC-
HBIMH 4YHUCJIaMU. (DOpMy.]'Ia MyaBpa. H3Bneuenue KOPHA N-0#1 TTOJIOKUTEIHLHOM CTEIIEHH U3 KOM-
IUIEKCHOTO YKcia. Pa3noskeHre MHOrodjaeHa Ha MHOKuTelr. OcHOBHAs TCOpCMa anrerLI.

Pa3nes 4. AnHanmTnuyeckasi reoMeTpust

CucreMsl KoopAMHAT. JleKapTOBBI IPSAMOYTOJbHbBIE KOOPAUHATHI HA TNIOCKOCTH U B IIPOCTPAHCTBE.
ITomnsipHas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MII0CKOCTH

Paznuunble TUIIBI ypaBHEHUH IUIOCKOCTH U YPAaBHEHUH MPSIMOM (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue pacCTOSHUN MEXY IBYMS TOUKaMHU, TOYKOM U IMIPSIMON, TOUKOH U IIJIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPELMBAIOIIUMUCS IPSIMbIMHU.

Brruncnenue yrioB MeKIy AByMsl IPSMBIMU, IPSIMOU U IUNIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.
Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPAIKA

KpuBble BTOpOro nopsiika, HMX reOMETpPUYECKHE CBOMCTBA M ypaBHeHus. [IpuBeneHue kpuBoi
BTOPOTO MOPSAKA K KAHOHUYECKOMY BUTY.

YpaBHeHUE MOBEPXHOCTH BTOPOro nopsiika. KaHoHnveckue ypaBHeHUs cepsl, HUIMIICOU A, KO-
Hyca, runepoosonia, napadboiaonsa.

3.4. TemaTnka npakTHYECKUX 3aHATHH MO JucHUIINHEe «/InHelinas anredopa»

No 3ansarus Tema 3aHaTus

1 Pasnen 1. DiemeHTHI JIMHEHOM ajreOpbl. MaTpulbl, 1eHCTBUS
HaJl MATPUIIAMHU.

2 Onpenenurenu, X CBOMCTBAa M BhIUMCIEHUE. MaTpuuHas 3anuch
CHCTEMBI JINTHEWHBIX YPABHECHHUII.

3 OOpatHasi MaTpuIla U €€ BEIYHCIICHHE.
CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHUM, OCHOBHBIE I10O-

4 HATUS U onpesieNieHus. Perenue cucteM TMHENHBIX YpaBHEHUH
meTogoM Kpamepa, MeTooM 00paTHON MaTPHIIGI

5 Pemenue cucrem IMHENHBIX ypaBHEHUI MeToioM ["aycca. Panr
matpuibl. Teopema Kponekepa — Kanemnu.

6 Meron ["aycca B TpOM3BOJIBHBIX CUCTEMAX JTMHEWHBIX YPABHEHUM.
OJHOPOJHBIE CUCTEMBI JIMHEHHBIX YPAaBHEHMUIA.




Pazgen 2. DiieMeHTHI BeKTOPHOH ajredpbl. BekTopsl. JInHen-
HBbIC Ollepalliy HaJ BEKTOpaMH, UX CBOWCTBA. JIMHEWHOe Ipo-
7 CTPaHCTBO T'€OMETPUYECKUX BEKTOPOB. [loHATHE TMHEWHON KOM-
OuHanMu BEKTOPOB. JIMHEHHO HE3aBUCUMBIC U JIMHEWHO 3aBHUCH-
MBbIE€ CHCTEMbI BEKTOPOB.

[TonsiTre 6a3uca MPOCTPAHCTBA TEOMETPUUECKUX BEKTOPOB. Koop-
8 IuHaTHl BeKTopa. OpTOoHOpMUpPOBaHHKIHN 6a3uc. KomnHeapHOCTb,
OPTOTOHAJILHOCTh U KOMIIJIAHAPHOCTH BEKTOPOB.

CkanspHoe mpou3Be/IeHue BEKTOPOB U €ro CBOKCTBA. Y CJIOBHE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BekTopHOE pou3BecHHE IBYX BEKTO-
POB, €ro CBOMCTBA. Y CIOBHE KOJUIMHEAPHOCTH BEKTOPOB

CwmenanHOe MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yuclieHne o0bema napaieenurneia U TupaMubl. Y cIoBUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuncieHune cKaasipHOro, BEKTOPHOIO U
CMEUIAaHHOTO MPOU3BEAEHUN BEKTOPOB, 3aJaHHBIX KOOpJAUHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

Jlunelinble mpocTpaHcTBa. PazmepHoCTh U 6a3uc JIMHEHHOTO Ipo-
CTPaHCTBA.

Marpuna nepexoaa ot 6a3uca k 6asucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa NpU U3MEHeHHM Oa3uca. JIuHeiHble omeparopsl,
JecTBUs ¢ IMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
CcOOCTBEHHBIE 3HAYEHUS] MaTPUIIbI

11

Pa3znen 3. KommiekcHbIe YMCJIa 1 MHOTOYJIEeHbI MHOKECTBO
KOMIUIEKCHBIX 4Hcesl. PDOpMBI 3alIMCH KOMIUIEKCHBIX 4Hcen. Jlei-
CTBHS HaJ KOMIUICKCHBIMH UMciaMu. PaznoskeHrne MHOro4jIeHa Ha
MHO’KUTENH, OCHOBHAsl TeOpema anreopbl

12

Paznen 4. AHaauTu4eckasi reoMeTpust
CI/ICTCMI)I KOOp)II/IHaT. PaSJ'II/I‘IHI)Ie THUIIBI ypaBHeHI/II\/’I IIJIOCKOCTHU

13

14 Paznuunble TUIIBI ypaBHEHUH IPSAMON HA IUIOCKOCTH U B IPOCTPAH-
CTBE

15 B3aumHoe pacnosokeHue NpsMbIX Ha MJIOCKOCTU M B IPOCTpPaH-
cTBe. BbIuncrienue paccTosIHUN MeXy ABYMsI TOUKaMH, TOUYKOH 1
npsMoii. BbIumciieHne paccTOSHHST MEXIY CKPEIIMBAIOLIIMMHUCS
npsMbIMU. B3anMHoe pacronoskeHue miaockocteil. Brruncnenue
pacCTOSTHUN MEXY TOYKON U TUNIOCKOCTBIO

16 KpuBsle BToporo mnopsiika MX reoMEeTpHUYECKHe CBOMCTBA. Y paB-
HEHUS AJIuIca, runep0obl, napadossl OOLIee ypaBHEHUE KPUBOI
BTOpOro nopsaka. [IpuBeneHne KpuBoil BTOpOro nopsaka K KaHo-
HU4YecKoMy Buay. [IoBepXHOCTH BTOPOro nopsika

=

4. YuyeOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmaTusHbie 10kyMeHTHI 1 'OCTHI

®I'OC 15.03.04. ABToMaTH3aIUs TEXHOJIOTUIECKHUX ITPOIIECCOB U Mpon3BoAcTB. 2021 r.
OIl «ABTOMaTH3a1Ms TEXHOIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB.» HanpaBneHHOCTh
(mpoduiis) Po6oTh! 1 poboTOTeXHMYECKHE yeTpoiicTBa. 2023. (roa Havana oO0yueHus-2023).
AxkaneMudeckuil yd4eOHBIH M1aH Mo HampaBlieHuto moarotoBku: 15.03.04 ABromaruzarnus
TEXHOJIOTMYECKHUX MPOLECCOB U MPou3BOACTB. [Ipoduib: Po60THI 1 poboTOTEXHUYECKHE
ycrpoiicta. 2023.



Vka3 IIpesunenta Poccuiickoit @enepauyu ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HOJIOTHUYECKOTO pa3Butus Poccuiickoit denepannny.

[Tpuka3 MunucrepcTBa oopa3zoBanus 1 Hayku Poccuiickoii @enepanyu ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu Ilopsiika npuUMeHEHUs] OpraHu3alUsIMK, OCYIIECTBISIIOIIMMU 00pa3oBa-
TEJIbHYIO IEATEIIbHOCTD, JJIEKTPOHHOT'0 00YyUEHHUsI, TMCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTUH IIpU peanu3anuu o0pa3oBaTelIbHbIX IPOrpaMM».

4.2.  OcHoBHasi JuTepaTypa:

Tarapuukos, O. B. Jluneiinas anredpa: y4eOHUK ¥ MPAKTUKYM JUISl IPUKJIAIHOTO Oaka-
naspuara / O. B. Tatapuukos, A. C. Uyiiko, B. I'. lllepuraes ; o o6mieii penakmueii O. B.
TarapuukoBa. — Mocksa: U3marensctBo KOpaiit, 2023. — 334 ¢. — (Bsicmee o0pa3oBa-
aue). — ISBN 978-5-9916-3568-4.

URL.: https://urait.ru/bcode/532507

Jluneitnas anre6pa u aHaJIMTUYECKasi TEOMETPUS : YYEOHHK U MPaKkTUKyM st By3os / E. T
[Tnoraukosa, A. I1. iBanos, B. B. Jlorunosa, A. B. Mopo3oga ; nox penakmueit E. I'. Tlnot-
HUKOBOU. — Mocksa : M3narensctBo FOpaiit, 2023. — 340 c. — (Bricuiee oOpa3oBaHue).
— ISBN 978-5-534-01179-1

URL: https://urait.ru/bcode/511488

Kypc nekmuii mo imHelHOM anredpe U aHATUTHYECKON reoMeTpuu: yaeoHnoe mocoodue. // Kya-
psasueB b.1O., Marsam B.U., [Tokazee B.B., Uepkecosa ['.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mospolytech.ru/lib/content/elektronnyy-katalog. DnexTponHslit pecypc.]

4.3. JlomosHHTe/IbHAasI JIUTEpPATypa:

[TaxomoBa, E. I'. Jlunelinas anrebpa u ananutudeckas reomerpus. COOpHUK 3a1aHuii : yueo-
Hoe nocobue nms By30B / E. I'. [TaxomoBa, C. B. PoxxkoBa. — MockBa : U3natensctBo FOpaiiT,
2022. — 110 c. — (Beoicuree oopasoBanue). — ISBN 978-5-534-08428-3.

URL.: https://urait.ru/bcode/490366

4.4. JjaexkTpoHHBbIE 00pa3oBaTeIbHbIE PeCypChl

[TpoBeneHue 3aHATUN U aTTECTallUii BOBMOXHO B IUCTAHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM CH-
CTEMbI JUCTaHIMOHHOTO 00y4eHus yHusepcurera (CJJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTrka» JIEKTPOHHBIX 0Opa3zoBaTenbHbIX pecypcoB (DOP) mo Bcem paznenam

IIPOrPaMMBI:.

Hazsanue DOP

Jluneiinas u BekTopHas anredpa

https://online.mospolytech.ru/course/view.php?id=3368

AnHanutHueckas reoMCTpusl

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

Jluneiinas anreOpa U aHaJIUTH-
4yecKasi TeOMETpUs

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

Paspaborannbsie OP BKII0YAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsiiok mpoBeieHust paboOT B TUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICILHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOPa MO y4eOHOU paboTe W/MiTH LIEHTPOM y4yeOHO-METOIN4YeCKOil paboThI.

Kamnmﬁ CTy,[[eHT O6CCHC‘-ICH I/IH,Z[I/IBI/IIlyaHBHLIM HCOI‘paHI/I‘-IeHHLIM I[OCTyTIOM K 3J'IeKTp0HH0171
OMOIMOTEKE MOCKOBCKOTO TIOJIATEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .



https://urait.ru/bcode/532507
https://urait.ru/bcode/511488
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
https://urait.ru/bcode/490366
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1

WHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAMYECKUE MaTepHallbl B SJIEGKTPOHHOM BHUJE, TIPE-
CTaBJIEeHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp MaremaTHdeckoro oOpa3oBaHUs»
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3nbie yueOHO-METOANYECKHE U MHPOPMALIMOHHBIE MaTepPHaJIbl IIPEACTABICHbl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(DOPMAIMOHHO-TEICKOMMYHUKAIMOHHON ceTh «VITHTEpHET» ISl OCBOCHUS
JUCHHTUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5, JIuueH3M0HHOo€e U CBOOOTHO pacnpocTpaHsieMoe NPorpaMMHoe obecneuyeHue

Ne| HaumenoBanue | Pazpadorunk I10O JocTynHOCTH Ccbuika Ha Enunblii peectp
(mpaBoo0J1aga- (IMEeH3UOHHOE, | POCCUIICKUX MPOrpPaMM st
TeJib) cB0O0OJHO pac- 9BM u B/l (npu Haanuunu)
NpocTpaHseMoe)

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

TEXHOJIOT " 75

4.6. CoBpemeHHble npodeccuoHabHble 0a3bl JAHHBIX U HH(POPMAIIMOHHBbIE CIIPABOYHbIE
CHCTEMbI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYITHBIX IJIl OCBOCHHUA NTUCIHUIIJIMHBI:

HaumeHoBanue CcbliKa Ha pecypc JlOCTYIHOCTD

HNupopManMOHHO-CIIPABOYHBIE CHCTEMBbI

ocTynHa B cetu MH-
https://stackoverflow.co Hloety

Stack Overflow TepHeT 0e3 orpaHuye-

m/ .
HUM
Nudopmarmonnsie pecypest Cetn | http:// www.consultant.ru | loctymso
Koncynprantlimtoc
[Topran PenepanbHBIX rocyaap-
http://www.fgosvo.ru. HocTymHO

CTBCHHBIX O6paSOBaTeJ'II)HI)IX CTaH-
AapTOB BBICHICTO O6pa3OBaHI/I$I

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI



http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://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/

Jlanb https://e.lanbook.com/ Hocrynna B cetn Un-
TepHET 0e3 orpaHuye-
HUH

IPR Books https://www.iprbookshop | docrynna B cetu Un-

ru/ TepHeT 0e3 orpaHuye-
HUH
IIpodeccuonaibubie 6a3bl JAHHBIX

basa qaHHBIX HAYYHOM AJIEKTPOH- http://www.elibrary.ru JoctymHo

HO OuOIMOTeKH

(eLIBRARY.RU)

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

noJiuTeMaTrieckas pedepaTuBHO-

oubnuorpaduyeckas u

HayKoMeTpHuueckas (Onbamomerpu-

yeckas) 0aza JaHHBIX

5. MarepuajibHO-TEXHUYECKOE OoDecnedeHne T CHUIIUHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecIeurBaeT IPOBEIEHUE BCEX BHJIOB
3aHITHUH, IPETYCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IPOTUBOIOXKAPHBIM IPABUIJIaM U HOPMaM.

Kadenpa «MaremaTrkay He pacronaraeT COOCTBEHHBIM ayJIUTOPHBIM (DOHIOM U UCTIONb-
3yeT yuyeOHble ayTUTOPUU U3 0011ero GoHIa YHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH ISl IPOBEACHUSI UHTEPAKTUBHBIX MIPAKTUUYECKUX 3aHATUN UCIIOJIb3Y-
I0TCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToauyecKkue peKOMeH AU
6.1. MeToanueckne peKOMEHIALUH ISl MPENoIaBaTeis 10 OPraHu3aluu 00yYeHust

[Ipex e Bcero, ciaenyeT oOpaTuTh BHUMAaHHUE CTY/IEHTOB Ha TO, YTO IPAKTHUECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-11bo criennanbHON (JAOMOTHUTENBHON) MOATOTOBKU U
BIIOJIHE MO>KET OBITh YCIEIIHO U3yUeH, €CITU CTYACHTHI OyAyT MocenaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSITH JIOMAIIHUE 3aJaHUS U TOJIH30BaThCs (IIPU HEOOXOIUMOCTH) CHCTEMOW IIIIaHOBBIX
KOHCYJIbTAIIMI B TEUCHHE KaXKJ0r0 ceMecTpa. Boieamme B Kypc MaTeMaTUKH Pa3eIibl ABISIFOTCS
KJIACCUYECKUMH, B TO K€ BPEMs OHU MPAKTHYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT ITUPOKOE pac-
MPOCTPAHEHHUE ISl PEIICHHS PA3HOTO POJia 3a/1a4 BHYTPH CaMOil MaTEMATUKHU U MPUKIAAHBIX 3a-
nad. IXx ocBOEHHE MOMOXKET CTYJ€HTaM JIOTHYECKH BEPHO, apr'yMEHTUPOBAHO U SICHO CTPOHUTH
YCTHYIO U MUCbMEHHYIO PeUb, YCIEITHO MPUMEHITh HAKOIIEHHBIC 3HAHUS B PO ECCHOHATHHON
JIeSATeTLHOCTH.

HeobOxomuMo ¢ camoro Havamna 3aHATUNA PEKOMEHAO0BATh CTYCHTaM OCHOBHYIO H JOIOJI-
HUTETBHYIO TUTEPATYPY, a B KOHIIE CEMECTpa JaTh CIIUCOK BOITPOCOB JIJIs TOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHH TIO0 TUCHHUILTHHE CIEAYET 0053aTeIbHO MPONH(OPMUPOBATH CTY/IEH-
TOB O BHUJIE B JopMe MPOMEKYTOUHON aTTECTAIIMHU IO TUCIUILIMHE, CPOKAX €€ MIPOBEACHMUS,
YCIIOBHSIX JIOMYCKa K MPOMEXYTOUHOU aTTeCTAllMU, TPUMEHSEMbIX BUAAX MPOMEKYTOYHOI'O KOH-
TPOJISL.

N3noxenue TeopeTMUecKOro mMaTepHalia JOJKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
puUMepamMu, TIIATEIIBHO OTOOPaHHBIMU MPETIOAaBaTEIeM TaK, YTOOBI TEXHUUECKHUE TPYIHOCTH U
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BBIKJIAJIKH [IPU PELICHUH 33]]a4l HE OTBJIEKAIU OT IJIABHOTO: OCMBICICHUS UACH U CYTH MPUMEHSI-
eMbIX MeTo10B. ClielyeT Bcerja yka3blBaTh MPUMEPHI IPAKTHYECKOTO IPUMEHEHUS! PaCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpPMYII.

[IpakTiueckue 3aHATUS JODKHBI ObITh OPraHU30BaHbI MPENOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTAaBAJIOCh BPEMs Ha MEPHOAMYECKOE BBHIMOJHEHHE CTYJCHTaMH HEOOJBIION caMOCTOs-
TeIbHOU padOTHI B ayAUTOPHH JIJIsl IPOBEPKH YCBOCHHSI M3JI0KEHHOT'O MaTepuaa.

[IpenonaBaTens, BEAYIINN IPAKTHUECKUE 3aHATHSL, IOJKEH COTTIaCOBBIBATh Y4eOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EMHYIO0 CUCTEMY 0003HAYCHHUIA.

[IpenonaBaTemnto ciexyeT T0OMBATHCS CUCTEMATHUECKOW HEMPEphIBHON pabOTHI CTY/CH-
TOB B TE€YCHHE CEMECTPa, HEOOXOAMMO BBISIBIISTH CUIIBHBIX CTY/IEHTOB U IIPUBJIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOT'0 pojia OJIMMIINAJax U KOHKypcax.

CTylIeHT J0JKEH OLlylaTh 3aMHTEPECOBAHHOCTH MPENOJaBaTesd B JOCTHKEHUHN KOHEY-
HOTO pe3ylibTaTa: B NMPHOOPETEeHUH OOYYAIOUMMHCS TPOYHBIX 3HAHUHM, YMEHHH W BIaJCHUS
HAKOIUICHHOM nH(OopMalmei uid pelieHus 3aa4 B mpodeccnoHanbHOM e TeNbHOCTH.

6.1.1. O0pa3oBare/ibHbIE TEXHOJIOTHHU

B03M0OXHO ITpoBeIcHNE 3aHATHIA U aTTECTAIMi B TMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI JMCTaHIMOHHOTrO 00yueHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaremaTrKay 3IEKTPOHHBIX 00pa3zoBarebHbIX pecypcoB (DOP) (cm. m.4.4) .

[Topsimok mpoBeneHust padoT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACIBHBIMHU PACIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOU paboTe U/Uii LIEHTPOM YueOHO-METOAUYECKON pabOTHI.

6.2. MeToauyecKkue YKa3aHHus JJisl 00yYAIOIIUXCS M0 0CBOEHUIO
AACHHIIHHBI

Pa3nesi: 3j1eMeHTHI JTUHEHHOH aareOpbl

Martpuusl 4 onpeneautenau. [Ipexre Bcero, CTyIeHT JO0JDKEH MOHATH, YTO MaTpUIIA —
9TO TabnuIa yucen (MpuyeM 3Ta Tabria MOXKET UMETh OJJMHAKOBOE YUCIIO CTPOK U CTOJIOLIOB, a
MO3KET OBITh U IPSIMOYTOJILHOM ), @ OMIPEIeUTENh- 3TO YUCIIO, 3aHUCHIBAEMOE B BUIE KBAAPATHOU
TaOJINLIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOIBKO Y KBaJPATHBIX MaTpPHII.

Crnenyet 0O6paTuTh 0CO00€ BHUMaHHUE HA OTEPAII0 YMHOKEHUS MPIMOYTOJIBHBIX MaTPHUIL
U MOHATh, KAKUM TOJy4daeTcsl HOPSAJ0K MaTpuUllbl — pou3BeneHnus. OCOOEHHOCTh MaTPUIL TAKKE
COCTOUT B TOM, YTO IPOU3BE/ICHIE MAaTPHUI] HE IEPECTaHOBOYHO, TO ecTh AB # BA .Cnenyert 06s-
3aTeNbHO YOTUTHCS B 3TOM, PEIIMB COOTBETCTBYIONIUE 3a/1a4H.

BaxxupiM siBiIsieTcs MOHATHE 0OpaTHOW MaTpuilbl. Hajo 3HaTh ycioBHe CyliecTBOBaHUS
00paTHON MaTPUIIBI M AITOPUTM ee TocTpoeHus. [lociie ee BEIYHCICHUS 11eIecoo0pa3Ho AeaTh

TIPOBEPKy NPABUILHOCTH PEIIeHH s, BHITOIHUB oneparuio yMmHokeHns A A= E (momkna momy-
YUTHCS €IMHUYHAS MaTPUILIA)

[Ipu uzyueHnun onpenenurenei Halo YETKO YCBOUTh NOHATHS MUHODA, alre0panyeckoro
JIOTIOJIHEHHUS, 3HaTh MHOTOYHCIIEHHBIE CBOMCTBA onpenennutens. s 0cBOEHUsI TEXHUKU BBIYKC-
JICHUs! ONpeenuTeNel 1eaecoo0pa3Ho, BbIOpaB MPOU3BOJIBHBIM ONPENETUTEND BbIIIE TPETHETO
HOPS/IKA, PACKPBITh €0 Pa3IMYHBIMU CHOCOOAMH, MPUMEHSS pa3jokKEeHHUEe U MO CTPOKaM M 110
crosidriam. OOpaTuTe BHUMaHUE, KaKie CTPOKHU (CTOJIOIBI) TPEATIOYTUTENbHEE BRIOUPATH TSI pac-
KPBITHUS ONPEAETUTENS, YTOOB! YIPOCTUTH €ro BerunciaeHne. Oco6eHHO 3((HEeKTUBHO BBIYHCICHHUE
OTIpeAeNIUTEINS C TOMOIIBIO AIEMEHTAaPHBIX IPe0Opa30BaHul, IPUBOISAIINX €r0 K TPEYTOJIbHOMY
BUTY.

[Ipu n3ydeHun pernieHuit cucteM JMHEHHBIX anredpanyeckux ypaBHeHuit (CJIAY) obpa-
TUTE BHUMAHUE, IPEXK/IE€ BCETO, HA MIOHATUE PELICHNS CUCTEMBI M YCIIOBUS CYILIECTBOBAHUS peLle-
HUM B 3aBUCHMOCTH OT COOTHOLIEHHS MEKy PAHIOM MaTPHUIIbl, PAHTOM PaCIIMPEHHOW MaTPUIIbI
CHCTEMBI M YHCIIOM HEM3BECTHBIX M ypaBHeHHH. OOpaTuTe BHUMaHHUE Ha yCJIOBUS MPUMEHEHHUS
dopmyn Kpamepa u merona obpaTHoi MaTpuiibl. BHUMaTenbHo pa3depute NMpUMeEpPbl pelIeHHs
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MIPOU3BOJBHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHUI MeronoM ["aycca (BBeneHue Oa-
3MCHBIX U CBOOOTHBIX TIEPEMEHHBIX ).
Pa3nes: JDieMeHTBI BEKTOPHOM aaredpsnl

[Ipu n3yueHun naHHOW TeMbl OOpaTUTE BHUMaHUE Ha JMHEHWHbIC Olepaliy HaJ BEKTO-
pamu, Ha TOHSTUS JINHEHHOW HE3aBUCUMOCTH M JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha (pyHTaMeH-
TaJbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
JKEHHE BEKTOpa 1mo 06a3ucy.

3HaTh Onpe/eNeHne, FEOMETPUYECKHE CBOMCTBA CKAJISIPHOI'O, BEKTOPHOI'O M CMEIIAHHOTO
MIPOU3BEICHHUS BEKTOPOB, (OPMYJIBI JJIsI UX BBIYHCICHUS B BEKTOPHOU U B KOOPIUHATHOU (hopMme.
O0s13aTeNbHO 3HATH U YMETh MPOBEPSITh YCIOBUSL OPTOTOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3pnen: koMILIEKCHBIE YHCJIA H MHOTOYJIEHBI

B stoM pasznene, npexe Bcero, HaJl0 NOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACIlIU-
pEHHEM MOHSATHUS JICUCTBUTENIbHBIX YHCEN, 3HATh ONpeesieHne U TpU (POPMBI 3aHCH KOMILIEKC-
HOTO dYHcIa (anredpanyecKyro, TPUrOHOMETPUUECKYIO U TIOKA3aTeIbHYIO ), TeOMETPUYECKYIO HH-
TEPIPETALNIO KOMIIJIEKCHOT'O YUCIIA U B3aMMHO-OHO3HAYHOE COOTBETCTBUE MEX1Y MHOKECTBOM
KOMILIEKCHBIX YHCET M MHOKECTBOM TOUEK KOMILIEKCHON IJIOCKOCTH. 3HATh Gopmyity Diinepa.
KomrmuiekcHbie ymciia MOKHO M300paxaTh C TOMOIIbIO BEKTOPOB Ha KOMIUJIEKCHOM TUIOCKOCTH.
[ToaTomy omnepanuu CI0KEHHUS U BBIUNTAHUS KOMITJIEKCHBIX YHUCE MOTYT OBITh CBE/IEHBI K OIepa-
UM CJI0KEHHS U BBIYUTAHUSI COOTBETCTBYIOLIUX BEKTOPOB.

Hazo 3HaTh 1 yMETh BBIIIOJIHATH ONE€PAIIMM YMHOXEHUS, IEJICHNS, BO3BECHUS B [10JI0XKHU-
TEIbHYIO CTENCHb KOMILJICKCHBIX YHCENl, 3alIMCAHHBIX B TPUTOHOMETpUYECKOH (hopme, u3Bnede-
HUS KOpHA N-OM CTENEHN W3 KOMILIEKCHOT'O YHCIa.

Crnenyetr oOpaTUTh BHUMAaHHE HA TO, YTO MHOKECTBO KOMILJIEKCHBIX YHCEN SBIISETCS 3a-
MKHYTBIM, TO €CTb JIt00as anreOpanueckas onepanusi HaJl KOMIUIEKCHBIMU YHUCIaMHU HE BBIBOJUT
3a mpejiesbl 0071acTh KOMIUIEKCHBIX YHCEl.

Hano 3Hath paznuuHble BUABI Pa3iokKEHUs] MHOTOWIEHA HA MHOKUTENH JUIS CIIy4aeB, KO-
I/1a Cpeay KOpHE MHOTO4JIeHa MOTYT OBITh KPaTHBIE, KOMIUIEKCHBIE KOPHU. DTH CBEACHUS OYAYyT
WCIIOJIH30BAThCS, HAPUMEP, B MHTETPAIbHOM MCUUCICHUU TPH BBHIYMCICHHH WHTETPAJIIOB OT
JIPOOHO-PAIMOHANBHBIX (DYHKIMN, TIPU PEIIeHUH JTMHEWHBIX OJHOPOAHBIX MU depeHInaTbHBIX
ypaBHEHUH N-TO MOPsIKA C TOCTOSTHHBIMHU KO3 QUIIMEHTaMHU.

Pa3znen: AnaanTn4yeckas reoMmeTpus

[Tpu n3y4yeHnn aHAJIUTUYECKON T€OMETPUH CIIEAYET, IPEXK/IE BCETO, MOHATh, YTO €€ 3a/1aueil  sB-
JSIETCSl U3YYEHHE TeOMETPUYECKUX OOBEKTOB MPH MOMOIIN aHATUTUYECKUX METOJIOB ajareOphl u
MaTeMaTUYeCKOT0 aHajau3a. B ocHOBe Takoro noaxoja JeKUT METO KOOPAUHAT, BIIEPBbIE CUCTE-
MaTH4ecKu puMeHeHHbIH P. JlekapTom. OCHOBHBIE MOHATHS T€OMETPUH (TOUKA, TPSIMast, TIOC-
KOCTbh) SIBJIIIOTCSI HEOTPEAEIAEMbIMH, U JJI UX OMHCAHUS MPUMEHSIETCS aKCHOMaTHYeCKU Me-
TOJI, IO3BOJISIFOIIMM YyCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBHE MEYKy MHOXKXECTBOM TOUYEK
IPsIMON U MHOYKECTBOM J€HCTBUTENBHBIX YHCET U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOPJUHAT.
Hano yetko ycBouTh paznuuHbie GOpMBI YpaBHEHHUH MPSAMO U MIOCKOCTH YMETh MEPEXOIUTH OT
o1HOI Qopmbl K apyroil. CienyeT OCMBICINUTD U YCIEIIHO TPUMEHSATh PEIIEHUs! KJIaCCUUECKUX
3a/1a4 aHAJIMTUYECKON N€OMETPpUM O B3aUMHOM PACIHOJIOKEHUU MPSMBIX U IUIOCKOCTEH, YMETh
OTIPEAEIATh YIJIbl M PACCTOSHUS MEXKIY Pa3IUYHBIMU T€OMETPUUECKUMH 00bEKTaMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIENTHOE U3yUeHHe NUCHUIUINHBI « JInHeltHas anreOpay,
npuoOpeTeHne HeOOXOIUMBIX KOMITIETCHITNH, YMEHUN M HABBIKOB BJIAJICHUS MAaTEMAaTUYECKHUM all-
napaToM TpeOyeT OT CTYJEHTOB OOJBIION caMOCTOATENbHOW paboThl. OOpaTUTe BHUMaHHUE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSITEIbHYIO paboTy B COOTBETCTBUH C Y4EOHBIM ILIa-
HOM, OOJIBIIIE YHCIIa YaCOB, OTBOAMMBIX HA BCE BUJIbI Ay TUTOPHBIX 3aHATHH.

7. ®OHJ OLIEHOYHBIX CPEACTB
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@OoH/ OIICHOYHBIX CpPEACTB MpeacTanieH B [lpunoxkenun 2 k paboueil mporpamMme U BKIIOYAET
pa3nelsr:

1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YIbTATOB 00yUYEHHUS

2 [llkana ¥ KpUTEPUH OLIEHUBAHUS PE3YIbTaTOB 00yUEHUS

3. OueHouHble CpeacTBa

3.1. Tekymuii KOHTPOJIb

3.2. IlpoMexyTouyHasi aTTecTalus
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Ilpunoscenue 1

TemaTu4eckuil IJIaH COEPKAHUA TUCUUILIMHBI «/InHeliHas anredpa»
110 HANIPABJICHUIO NOATOTOBKH

01.03.02 «Ilpukgagnasi MaTeMaTHKA U HHPOPMATUKAY

HanpasieHHOCTh (poduiIb MOATOTOBKH)

HNuTesuiekTyaibHbIE CUCTEMbI YIIPABJIEHUS TPAHCIIOPTOM
dopMa 00y4eHHUsI: OUHAS

I'ox natopa: 2023/2024

(bakanasp)

Buabl yueOHoii padoThl,

BKJIIOYAsi CAMOCTOSITEILHYIO Buabl camocTosITeIbHOMH PadoThI Dopmbl
& = 8 6 c aTTecTa-
=
5 = = PadoTy CTYI€HTOB, TY/IEHTOB nu
&
Paznen qza % E
8 T > U TPYA0EMKOCTh B Yyacax
[P]
n/n CP | KC
JI | II/C | JIa6 C P K.P. | K.II. | PTP | Pedepar | K/p | O | 3
IlepBblii cemecTp
Pasznea 1. DjaeMeHThI THHEHHOM aJ1-
1.1 | redpwut Mampuysi, Oeticmsus Had Mmampu- 1 2 2 3
yamu.
OnpenenuTeny, UX CBOWCTBA W BBIYHCIIC-
Hue. MaTtpruyHas 3aliCh CHUCTEMBI JIMHEH-
1.2 PHH 1 2 3 +
HBIX YPaBHCHHI.
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Boiaaua 3agaauii PI'P Ne 1 o JuHeiiHoMi
ajareope .

1.3

OOparHas MaTpuIla ¥ ee BhluucieHue. Mar-
pUYHas 3alUCh CUCTEMBbI JIMHEHHBIX YypaB-
HEHUN.

1.4

CucTeMbl TUHEHHBIX alNTreOpandecKux
YpaBHEHU, OCHOBHBIE ITOHSTHS U ONpEie-
neHus. Pemenne cucreM JTMHENHBIX ypaB-
HeHuit metogoM Kpamepa, metogom odpat-
HOW MaTPHUIIbI

1.5

Pemenune cucrteM TMHENHBIX YpaBHEHUI
MeronoM ['aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanesnu.

1.6

Metop 'aycca B TpOU3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHeHUN. OTHOPOIHbBIE CH-
CTEMBI JINHEWHBIX YPaBHEHUM.
CamocrosiTeibHas padora Nel B ayauro-
PMH 10 JIMHEHHOM anredpe

1.7

Bexkropsl. JIuHeliHbIe onepanuu HaJl BEKTO-
pamu, ux cBoiicTBa. JIuHeliHble KOMOMHa-
UM BEKTOpPOB. JIMHEMHO HE3aBHUCUMBIE U
JIMHENHO 3aBHCUMBIE CUCTEMBI BEKTOPOB.
Boinaua 3aganuii PI'P Ne2 no BeKTOpHOM
ajareope.

1.8

[Tonsitne Gasuca. KoopawHaThl BEKTOpA.
KonnuueapHOCTh, OPTOTOHATBHOCTD U KOM-
IJIAHAPHOCTH BEKTOPOB.
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1.9

CkansipHOE NMPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBAa. BeKTOpHOE NPOU3BENECHUE ABYX
BEKTOPOB, €ro CBOICTBA.

1.10

CwmenanHoe MPOU3BEICHNE TPEX BEKTOPOB
M ero cBoicTBa. Brlunciienue oobema ma-
pajutenenumnena. YcClIoBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJILHOCTH M KOMIUIAHAPHOCTH
BEKTOpPOB. OpTOHOPMUPOBAHHBIN Oa3uc.
Brerunciienre CKaasipHOro, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JIAHHBIX KOOpAMHATaMH B OPTOHOPMHPO-
BaHHOM Oa3mce.

CamocrosiTesibHast pabora Ne 2 B aynuro-
PMH 110 BEKTOPHO ajredpe

10

1.11

Jlunelinple TpocTpaHcTBa. PasMepHOCTh U
0a3uc TMHEHHOTO IPOCTPAHCTBA.

Marpuma nepexoga ot 0Oasuca K 0Oasucy
npeoOpa3oBaHUe KOOPJIWHAT BEKTOpa IMpHU
n3MeHeHuu 6azuca. CoOCTBEHHBIE BEKTOPHI
1 COOCTBEHHBIE 3HAYEHUS JIMHEHHOI0 OIle-
paropa.

11

1.12

Pa3zpgen 3. KommjekcHble YMcjia H MHO-
rowieHbl MHOKECTBO KOMINUIEKCHBIX YH-
cen. @opMbl 3aMKMCH KOMITJIEKCHBIX YHUCEIL.
Onepanuu HajJ KOMIUIEKCHBIMH YHCIIAMHU.
Paznokenne MHOTOWIeHa Ha MHOXKHTEIN
OCHOBHas TeOpeMa anreopsl

12

1.13

Pa3nes 4. AHanmmTn4yeckasi reoMeTpus
CucreMsl KOOpJAuHAaT. PasmuuHble THUIEI
YPaBHEHUH IIIIOCKOCTH

13
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Boinaua 3anauuii PI'P Ne3 mo anaaurTH-
YEeCKOH reoMeTpum

1.14

PasnuuHble THUNBI ypaBHEHUH MpsSMOM Ha
IUIOCKOCTH U B IIPOCTPAHCTBE

14

1.15

B3anMHoOe pacniosioxkeHue IpsMbIX Ha IJ10C-
KOCTH U B IIPOCTpaHCTBE. Brruncienue pac-
CTOSIHUM MEXKIy ABYMS TOYKAMH, TOUKOU U
npsMoii.. BzanMmHoe pacronokeHue Iioc-
KOCTEH. BpluncieHue pacCTOSHMM MEXIy
TOYKON U TNIOCKOCTBIO

CamocrosiTesibHas padora Ne 3 B aynuro-
PMH 10 AHAJMTHYECKOH reOMeTpHH

15

1.16

Kpussie BTOporo mopsijika Ux reoMeTpude-
CKHE€ CBOICTBa. YpaBHEHHUS OJIUIMIICA, TH-
nepOosbl, mapabonsl OOiiee ypaBHEHHE
KpUBOW BTOporo mopsuaka. IlpuBencHue
KPUBBIX BTOPOrO MOpPSAIKa K KaHOHHYE-
ckomy Buny. [loBepxHOCTH BTOpOro TO-
psaka

16

dopMma aTTecTaluu

18-21

Bcero yacoB no fucuMiniinae

32

60

PT'P

cam
pao.

18




IIpunoowcenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«/IunerHas aareopa»

Hamnpasnenue noarotoku: 01.03.02 «[Ipukitagnas MaremMaTuka U HHOOPMATHKAY.
[Mpodwite: «MHTEIIEKTYaIbHBIC CHCTEMBI YITPABICHUS TPAHCIIOPTOM.

Kadenpa: «MatemaTukay

1. MeToabl KOHTPOJIA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHUs

HJ’IH KOHTPOJIA YCIIEBAEMOCTH N KQ4€CTBa OCBOCHUA JUCIUIIIIMHBI HaCTOHH_Ieﬁ nporpaMMoﬁ

IIPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIHMI KOHTPOJIb);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. lkayia 1 KPUTEPHUH OLEHMBAHUS Pe3yJIbTATOB 00y4YeHUS

®opma NPOMeKYTOYHOM aTTECTALMHU: IK3aMEeH

[TpomesxyTounas arTectanus oOydaromuxcs B popme sK3aMeHa IPOBOIUTCS 110 pe3yIbTaTaM
BBITTOJIHEHHS BCEX BUJIOB yU4EOHOM pabOTHI, MPETyCMOTPEHHBIX YI€OHBIM IUTAHOM IO TaHHOMW JTUCIIH-
IUIMHE, IIPY 3TOM YYUTBIBAIOTCA PE3yJbTaThl TEKYLIETO KOHTPOJISI yCIIEBAEMOCTH B TEUCHHE Ce-
MmecTpa. OLeHKa CTEeNEeHH JTOCTHKEHUs 00ydyaroIUMUCs IUIAHUPYEMBIX PE3YJIbTaTOB OOyYeHHs 110
JUCLUIUIMHE NPOBOJUTCS MPENOJABATENIEM, BEAYIIIMM 3aHATUA 110 AUCLHUIUIMHE METOJOM JKCIIEPT-
HOU oueHkH. I1o uToram mpoMexXyTouHOM aTTECTALMU M0 AUCLUUIUIMHE BBICTABISAETCS OLICHKA «OT-
JUYHO», «XOPOIIO», «yAOBIETBOPUTEIBHO» I «HEYJOBIETBOPUTEIBLHO.

Ixana oueHuBaAHUA

Onucanue

O1ianyHo

BrimonHeHs! Bce 00si3aTesbHbIE YCJI0BHS NMOATOTOBKH CTYy-
JAEHTA K INPOME:KYTOYHOHM aTTeCTalluH, INPEIyCMOTPEHHBIE
IporpaMMoi JuctuIuInHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB IT0OKA3aTENISAM, [IPUBEICHHBIM B
TabynLax, onepupyeTr NpuoOPEeTEHHbIMU 3HAHUSIMH, YMEHUSIMU,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsIX HOBBIIICHHON CJIOKHO-
ctu. Ilpm sToM MoOryr OBITH JMONYILIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMs MpH IEpeHOoce 3HaHWM u
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aJa4H.

Xopomo

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI NMOATOTOBKHM CTY-
AEGHTA K INPOMEKYTOYHOM AaTTeCTalluM, NPEIyCMOTPEHHBIE
porpamMmon TucuuIuIMHbl. CTyJIeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
TabJInLax, onepupyeT NpUOOPETEHHbIMU 3HAHUSMH, YMEHUSIMU,
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HaBbIKaMH. B To jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbIE MOIPEIIHOCTH, 3a/1a4d PEIIaeT C HelI04YeTaMH, HE BIIHAIO-
IIMMU Ha OOIIUI X0/ PEIICHHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHensl Bce o0si3aTe/ibHbIE YCJIOBHUSI NMOATOTOBKH CTY-
JIeHTa K NPOMEKYTOYHOH aTTeCTAllMM, IPEIYCMOTPCHHBIC
nporpamMmoil aucumIMHbel. CTyJeHT NeMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIUIax, ONepUPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B Pop-
MYJIHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXAY aHa-
JM30M, apryMeHTaluell U BBIBOJAMHU, B PEIICHUM 337ad MOTYT
COJIePIKATHCS TPYyObIe OMHMOKH. [[J1st mOoy4YeHus TPaBUIIBHOTO OT-
BETa TPEOYIOTCS YTOUHSIONINE BOIPOCHL.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BbinosiHeHbl o00si3aTe/IbHbIE YCJOBHMS NOATOTOBKH CTY-
JAEHTA K IMPOMEKYTOYHOM aTTeCTalluH, INPEIyCMOTPEHHBIE
nporpammont aucuuruinHbl, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JInMIaX, IOMYCKAIOTCS 3HAUNUTENIbHbIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HaHHWI, YMEHHMI, HaBBIKOB 11O POy IOKa3aTelew,
CTYJEHT UCHBITBIBACT 3HAYUTEJbHBIC 3aTPYAHECHUS IIPU OIEPH-
pPOBaHUU 3HAHUSAMHU U YMEHUSIMU.

7.3. OueHo4HbIe CpeAcTBA

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHMUIIJINHE

«JIunelinas ajareopa

HaunmenoBaunue
No
OIIEHOYHOTO Cpea-
n/a
CTBa

[Ipencrasnenue one-
HOYHOTO CPEZCTBA B
DOC

KpaTkas xapakTepucTuKa OLEHOYHOTO
CpeacTBa

1 Konrtponshas (ca-
MOCTOSITEJIbHAS)
pabota

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTh
MOJTyYeHHbIE 3HAHUS JJIs pelleHus 3a/1ad
OTIpEeINIEHHOr0 THMa MO TeME WU pa3-
neny

Kommnext KOHTPOJIb-
HBIX 3aJIaHUH 110 Ba-
puaHnTamM

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HAHMS 110 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIK 33J]aHUd 10 MOAYJIO WM JAMCLHU-
IUIMHE B LIETIOM.

Komriekr  3amanmii
JUUIS1 BBITTOJTHEHUS pac-
Y4eTHO-rpadUuecKon
paboThI
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CpencTBO KOHTPOJIS, OPTraHN30BaHHOE KaK
crienuaibHas Oece/ia neIarorndeckoro pa-

VerHbli onpoc co- | 00THHKA ¢ 00y4aromuMcess Ha TeMbl, CBS- Bomnpocsr o
3 OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjesam Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beEMa 3HAHUMI LUIUIMHBI

oOyJarolerocsi 1o OINpeAeIEHHOMY pas-
JieNy, TeMe, mpobaeme U T.11.

CucreMa cTaHIapTU3UPOBAHHBIX 3a/laHUM,
Tect MTO3BOJISOILAS aBTOMAaTU3UPO- @DOHJ| TECTOBBIX

(T) BaTh IPOLIENAYPY U3MEPEHUS YPOBHS 3Ha- 3a1aHUI

HUW 1 YMEHHUH 00yJaromerocs.
5 | Dx3ameHnanuonHbie | CpecTBO TMPOBEPKHM 3HAHUW, YMEHHUH, | DK3aMEHaIlMOHHBIE
OueTHI HaBBIKOB. MOXKET BKJIFOYATh KOMIUIEKC T€O- | OMUJICTHI.
PETHUYECKUX BOIPOCOB, 3ajad, IpaKTHue-

(9b) " [lIxana oneHUBaHUS U
CKHX 3aJJaHUH.
npouenypa INpUMEHe-
HUSL.
[IpomexyTouHas arrecTa- Ox3amed (O ) 1) ycrro (YY)
s (ITA)

2) mucemenHo (I1)

7.3.1. Texkymmii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOITPOCHI
¥ 3aJ1aHus B opMe OJIAHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOSHUST 00yUJaIOIUMUCS Pa3ciioB
JUCUUIINHBL, ipueM PIP.

Coaepixanue pacueTHoO-Tpadguyeckoi padoThl.

PacuerHo-rpajduueckas padora Nel no JuHeiiHo# ajareope.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Matpuusl 1 onpeaenutenu. PemeHue cucteM JUHEMHBIX anredpandeckux ypaBHEHHI MeToJlaMu
["aycca, Kpamepa 1 06paTHOIl MaTpuUIbL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOH ajnreodpe.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Bekropsl, nelictBus Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEILIAHHOE ITPOU3BEACHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOM reOMeTPHH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Pa3znuynble BUBI ypaBHEHH NPSAMON U INIOCKOCTU. B3aMHOE pacronoXkeHue NpsAMbIX Ha MJI0CKO-
CTH, TTOCKOCTEM B MIPOCTPAHCTBE.

KoMIiekT 3a1aHui 1Ji BLINOJHEHUA
pacdeTHo-rpapuyeckunx pador (PI'P)

mo gucuumuinae JInHelHasg ajareopa
(HaMEHOBaHHUE AUCIUILIHHBI)

PI'P Nel, yacts 1

-11 0 2 0 2
3amanue Nel. Jlanst matpunet A=| 1 3 2 | u B=|0 -3 3
4 0 -3 1 1 -1
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Beimonauts neiicteus: A2 +8BT .
3ayanue Ne2. ITpo0kHTh JaHHOE MaTpuyHoe paBeHcTBo (2A+3B)* —4A” —6AB =...

Y IIPOBEPUTH €r0 JJis MaTpull A U B U3 nepBoro  3a/iaHusl.

3amanue No3. BeIUUCIUTh ONpeeuTe b ABYMsI CIIOCO0aMU: Pa3IoKeHHUEM I10 TIEPBOM CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLLY.

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

3ananue Ne4. JInis qaHHON MaTpPUIIBl HAWTH 00paTHYIO MaTpuily. Clenars mIpoBEpKY.

1 0 2
1 1 0].
-1 2 3

3amanue No5. Penuts matpuunoe ypasaenne AXB =C (maiitu X). Caenarts npoBepky.

S

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3

0 5 4 3 1

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

PI'P Nel, 3apaHusi 0 pelieHMIO CHCTeM JIMHEHHBIX aJire0pan4ecKux ypaBHeHUH

3apanue Nel. Pemuts cucremy Mmeronom Kpamepa. CnenaTh mpoBepKy.

X, +4X, =X, =2
2X +2X, +3%;, =7
3X, +6X, —2X%; =1

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

3aganue Ne3. Pemuts cuctemy u3 Nel metonom ["aycca.

3amanne No4. Pemuth HEOTHOPOIHYIO CUCTEMY MeToIoM ['aycca. Haiitu oO1ee pemeHne u yacT-
HOE pelleHUE.

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

3ananue NoS. Pemuth ogHOpOIHYIO cucteMy metonoM ["aycca. Halitu obmiee pemenue u @CP.
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2%, +6X, —9%x;,-9x, =0
4%, —5%,+ X, =0

3% +3X, = 7%, —4x,=0"
X, —3X, +2X; + 5%, =0

PI'P Nel, vacts 2
3amanme Nel. TTokasatk, 4To BEKTOPEI M, N, P 00pa3yioT Gas3HC B IPOCTPAHCTBE U PA3IOKUTH

BekTOp @ 10 9ToMy Gasucy: M=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5—-4,13).

3amanue Ne2. Jlanbl BekTopsl M 1 N . BEIACHUTH — KOJUIMHEAPHBI I BEKTOPLL A U b .

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

=

, ecIm |m|:6\/§,|ﬁ|:2,(ﬁ/,\ﬁ):l35°, a=6n-m.

3amanne Ne3. Haiitu |§

Bananue Ned. Jlan A ABC. Haittu £ B,ecniu A(1;-1;2),B(3;3;2),C(7;1;2).

Baganue No5. Tlpu kakux "x' BekTopsl @ U D mepnenmuxynspabr?

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

3azanue Ne6. Haiitu momaas napauieaorpaMMa, IIocTpOEHHOTO Ha BeKTopax a u b .

_ A T
a=2m-5n,b=m+n,|m =12 |n|=3, (m, ﬁ)=€.

3ananue No7. Haiitu ruomans tpeyroasauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlanbl BekTOphl &, D, C . BHIACHHTH — KOMIUIAHAPHBI JIM BEKTOPHL. ECIIM BEKTOPHI HE

KOMIUIAHAPHBI, TO HATH 00BbEM MapajulesIenuIea, MOCTPOEHHOTO Ha BekTopax a, b, C u onpese-

JUTh — KaKyl0 TPOWKY OHU 00pa3yoT.
a(l;-1;5),b(2;4;-2),c(3;0;1).

3amanune Ne9. Jlns nuHeitHOTO onepaTopa A 3a1aHbl 00pa3bl 0a3ucHbIX eMeHTOB A€, AE,, AE,

. 3anucars MaTpuly onepatopa 4 B 6azuce €, €,, €, u HaiiTh oOpa3

JJIEMEHTa X .

>
|

. =7e,+38,-28, Ag, =8¢ —€,+48, Aeg, =28 +28¢,+38,,

x|

=2¢€,—-4¢e, +¢€,.
3aganue Nel0. Haiitu coOCTBeHHbIE 3HaYSHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Oreparopa,

. -4 1
3aJIaHHOTO B HEKOTOPOM 0a3uce matpuiet A= 7 o)

PI'P Ne 1, yacrp 3
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Baganue Nel. Tlpsmast |, mpoxomut yepes Touky A mapamtensHo Bekropy . [lpsmast |, mpo-

XOJMT 4Yepe3 TouKy B meprnenaukyssipHo Bektopy N . Haiitu Touky nepecedeHus mpsiMbIX U yroo

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

Baganne Ne2. Jlana npsmast |, . [Ipsimast |, mpoxoaur gepes rouku A n B. Haiitu paccrosiue ot

ToukHu nepecedenus npsambix |, u |, 1o mpsimoii 1, .

.Jx=-8t-3 _ - o i
|1-{y:3t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

3amanue Ne3. Haiitu paccrosiaue ot toukn M, 1o mmockoctu o, mpoxossieii uepes Touky A

NEPICHIUKYISIPHO BeKTOpy N, ecinu |\/|0 ©; 1;7), A(2;-1;4), n(6; 22;-3).

3aganue Ne4. HaiiTu yroi MeXIy MJIOCKOCThIO ¢ M IUIOCKOCTBIO 3, MPOXOAIIEH Yepe3 TOUKU

ABuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganne NoS. 3amucarh KAHOHMYECKHE YpaBHEHUS MPSIMOM, 3aJaHHON OOIMMHU ypaBHEHUSIMHU.

X+2y—-9z-10=0;
3Xx+4y+8z-24=0.

3ananue Ne6. Haiitu TouKy nepecedeHus mpaMoi | W IIIOCKOCTH @ W yros Mexay HUMH.

I:XLZ:X:Z—_l; a:X+2y—-3z-12=0.
3 4 -2

Baganue Ne7. Ilpsimast |, mpoxomut uepe3 toukn A u B. Ilpsmas |, mpoxoxur gepes rouxy M
TIEPIICHANKYISAPHO IUIOCKOCTH ¢ . Haiiti yron mexay npsimbimu |, u |, u BeIsICHUTS — nexkar u

OHH B OI[HOI\/’I IJIOCKOCTHU HUJIM CKPCHIUBAIOTCA.

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

2 2
X
3ananue Ne8. Jlnisg qaHHOW KpUBOM % + % =1 yka3arb QOKYChI, SKCLIEHTPUCUTET, TUPEK-

Tpuchkl. IlocTpouts KpuBYyI0, H300pa3uTh GOKYCHI, TUPEKTPHUCHI.

Sagarme Ne9. Tpusectn ypasrenne kpusoit 9x* —25y> —18x+200y —616 =0 k kaHOHMHe-
CKOMY BH/Y U TIOCTPOUTH KPUBYIO.

KonTposabHble 3aqanus (mpuMepbl)
Bapmuanr.

1. Haiitn 3HaYeHns1 MaTpUYHOTO MHOTOWIeHa F (A)

f(x):—x3+2x2—x+3,A:[_1 Oj
3 2
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-2 0 8 1 -5

2. Haiitu paHr MaTpHULbl IIPUBSACHUEM K CTYIICHYaTOMY BH,
P PHLBI IIPHBC] y e

1 -3 13 5 17

1 2 1
3. Beraucaute onpeaennuTens NPUBEACHUEM K CTYIIEHIATOMY BHILY 3 5 3
2 7 -

4. Haiitu Mmatpuiy, oopaTHyto maHHOH (a). PemmTs MaTpuaHoe ypaBHeHUE (0)

2! 1 -2 2 3 5
(@ |3 -5 3 (6)[ _]ux{_ ]
s 7 1 3 4 3 -1 0

5. Pemmnth cucteMy ypaBHeHWH. YKa3aTh 00Iee U OTHO YaCTHOE pelIeHue (a).

Pemuts cructemMy ¢ momoIipio 00paTHOM MaTpuIlkl 1 1o hopmynam Kpamepa (0)

4% +9X, —5%, —8x, =5 X, +2X, + %X, =5
() 13X, +7X, — 2%, —4x, =4 (6) 43X —5X, +3X; =—7
2%, +5X, + X, +3X, =3 2%, + 71X, — X, =13
Bapuant
1. Pacrniucats pasnoxxkeHne BekTopa ;( 110 BEKTOpaM B, a,F
x=1{5-12,1}, p=1{1-3,0}, q={1,-11}, r={0,-1,2}

2. KonnuHeapHs! 1 BeKTOpel P u  ?

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

3. Mana nupamuza c BepurHamu B toukax AAAA,.

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

Haiitu:

a) yron mexxy pebpamu AA,, AA,

0) 00peM mIpamMuIbI

B) JUIMHY BBICOTHI OITyILIIeHHOW Ha rpaHb A A A,
I) HalTH JUTMHY MeJIMaHbl, IPOBEACHHYIO U3 Bepiunubl A K pedpy A, A,

4. Beruyucianurtb miomaab rnapajuiejiorpamma, NOCTpOCHHOTO Ha BEKTOPAx au b O — yroll MEXIYy BCKTO-

pamMu _Fi n a
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Bapuant

1. Haiitu paccrosiue ot Toukn M 1o miockoctu (M l|\/|2M3):
M, (-9;10;2), M, (0;7;-4), M, (4;8,-1), M;(-2;1;3)

X+y+z-2=0
X—y-32+6=0

2. Bemmcats KaHOHHYECKOE ypaBHEHHUE TPSMOA: {

Xx-2 y-3 z+1
1 —4

uX+y+2z-9=0.

3. HaiiT Touky mepecedeHus mpsMoi 1 TIOCKOCTH:

x-1
4. Haittn touky B, cummerpuunyto touke P otsocuTensto npsmoit |: P (0; -1 3) u = ll =

1

5. Hanucatb ypaBHEHHE INIOCKOCTH (¢ TIPOXOASIIeH yepe3 Touky M, u neprneHauKyIspHO npsAMoit

(MM,): M((3;2;0), M, (4;1,5), M, (2,-1;4).
6. Haiitu KocuHyC yriia MKy IJIOCKOCTAMU O U O, .
o :3x—y+3=0, a, : Xx—2y+5z2-10=0

BapuanT 3a1aHuii MPOMeKyTOYHOI0 TeCTa

1.1. HaiiTi paHr MaTpHLbl IPUBEIEHUEM K CTYIIEHYaTOMY BUAY

1 -2 -2 3 5
1.2. Pemmuts MaTpu4HOE YpaBHEHHE (X =
-3 4 3 -1 0

X +2%X, + X, =5
1.3. Pemuth cucremy mo dopmysnam Kpamepa 3%, —5X, +3%;, =—7
2X +7X, — %, =13

- - oL -

2.1. HanucaTb pasioskeHue BeKTopa X MO BeKTopam [, a, X= {5, —12,1} , —b = {1, -3, 0} , E] = {1, -1, 1} ,
r={0,-1,2}

— — — -

2.2. BRIUHCITHTS MIIOIIA/Ib MapajienorpaMmma, MOCTPOSHHOT0 Ha BEKTOpax d u b a- yron Mexay Bekropamu P u (

A T~ A~ A i~ T

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

2.3. Jlana nupaMuja ¢ BEpIIMHAMH B TOYKAX AiAzAsAA . A(G,l, 3) , Az (6, —2, —3) , A3' (2, 2, O) , A4 (—5,1, 0)

HaiitTi 1yinHy MeanaHbl, IPOBEICHHYIO U3 BEPIINHbBI Ai K pedpy A2A5



. . X—-2 y-3 z+1
3.1. Haiftu TouKy nepeceyeHus npsMoil v IIOCKOCTH: 1 = 1 = 2 u X+y+2z-9=0.

T x-1
3.2. HaiiTu Touky Pl CHMMETPHUHYIO TOuKe P OTHOCHTENbHO mpsAMOil I: P (0, -1 3) u —_— ==

1 -1

N

3.3. Hanucate ypaBHEHHE IIOCKOCTH (¥ TPOXOISIIEH Yepe3 TOUKy M o Y TICPICHAUKYISIPHO  [PSMO¥ (Mle) M 0 (3; 2; O)
M, (415), M, (2,-14).

4.1. Jlana xpuBas Broporo mopsizka X° + 4y’ —12x+16Yy +16 = 0 . IlonyduTs KAHOHHYECKOE YPABHEHHE KPHBOK U IOCTPOHTH .€¢

! ! !
4.2. CocTaBuTh MaTpHIly Ilepexosia ot Oasuca €,€,,€; k basucy € ,€, ,6; , ecimm

€ =26 +6,+6,; 6,=6 —6,+6,; € =€ +2€,+6€,

Kpurepum ouenku:

- OLICHKA «3a4YTEHO» BBICTABIISETCS CTYJEHTY, €CJIU OH PEryJIIpHO B TEUEHUE CEMECTPA MPEACTABIISLII
pelleHus 3a/1a4, BHITOJIHWII MOJHOCTHIO BCE 3a/1aHUs U UX 3alUTHI, OTBETUB Ha BOMPOCHI MIPenoa-
BaTes;

- OLIEHKA «HE 3aYTCHO» BBICTABISETCS CTYJEHTY, €CIH OH HEPETYISIPHO B TEYCHHE ceMecTpa Mmpej-
CTaBJISUT PELICHUS 3a]a4, BBIIOJIHUI 33aHHUs HE MOJIHOCTHIO MM BOOOIE HE MPEACTaBIs pPabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEIoaaBaTes.

Jlist ipoBeieHusI TEKYILEro KOHTPOJIS 3HAHUH CTY/IEHTOB B AUCTAaHIIMOHHOM (popmate B pas-
paboTanHBIX Kadenpoit «MaremaTnkay OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIe (TIPOOHBIE) Te-
CTBI.

7.3.2. IIpoMesKyTOUHAS aTTeCTALUSA
KommuiekT Bonpocos
JIMHEVMHAS AJITEBPA

Martpuliibl, TAIIBI MaTPULL.

Onepanuu ¢ MaTpullaMu, UX CBOMCTBA.

YMHOX€EHUE IPSIMOYTOJIBHBIX MATPHIL.

MatpuuHas ¢popMa 3aIIuCu CUCTEMbI IMHEHHBIX alireOpandyeckux ypaBHEHUI.

Onpenenureny U UX CBOKCTBA.

[Tonsitue onpenenurens. MUHOpHI U anredpandeckue TOMOTHEHHUS.

CucTeMbl TUHEHHBIX aNreOpandyeckux ypaBHEHH, OCHOBHbIE TOHATHUS U ONPEAETICHHUS.

[TpaBuno Kpamepa penieHust CUCTEM JTMHEMHBIX YPaBHEHUH.

OOpatHast MaTpHIla U €€ BbIYUCIIEHHE. Y CIIOBHUE CYIIECTBOBaHUS 00paTHOW MaTpHIIbI.

10 Pemenue cucrem JIMHENHBIX alredpanvyeckux ypaBHEHU METOA0OM 0OpaTHON MaTpHUIIBL.

11. Meton "aycca perenust cucteM JTUHEWHBIX YpaBHEHUI.

12. Penrenue nmpon3BOIBHBIX CHCTEM JIMHEWHBIX YpaBHEHUIT MeToioM ["aycca.

13. Panr matpuisl. Teopema Kponekepa — Kanennu.

14. OnHoponHbIE CUCTEMBI JIMHEWHBIX ypaBHeHUM. KpuTtepuil cyiiecTBoBaHNs HETPUBHAIBHBIX pe-
LICHUN.

15. [onsiTe BekTOpa M JIMHEIHBIE ONepaliy HaJl BEKTOpaMH, CBOWCTBA oreparuil.

16. JIuneitHast KOMOWHAITNS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTh M JIMHEWHAS 3aBUCUMOCTh T€OMETPUUECKHUX BEKTOpOoB. Kpurepuii u-

HEWHOH 3aBUCUMOCTH.

CoNoAEWNE

27



18. [TonsaTtue 6a3uca. KoopanHaTsl BeKTOpA.

19. OpronopmupoBanHbIi 6a3uc. Pa3noxenne BekTopa mo BeKTopam Oasuca.

20. YnopsimoueHHast TpOiiKa BEKTOPOB.

21. CkansipHOoe, BEKTOPHOE U CMEIIaHHOE IMPOU3BEACHIE BEKTOPOB B OPTOHOPMUPOBAHHOM 0asuce.
22. YcioBUs OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeitHble TPOCTPAHCTBA.

24. Marpuna nepexoja ot 6asuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHHS] MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPUs

1. Cucremsl koopauHat. JlekapToBbl IPSIMOYTOJIbHbIE KOOPAWHATHI Ha IJIOCKOCTH M B IIPOCTpPaH-
CTBE.

[TomnsipHas cucrema KOOpAUHAT.

Pa3nuuHble TUIIBI YpABHEHUH IIJIOCKOCTH U MPSMOM.

Brluncnenue paccTossHUN MEXy IBYMsI TOYKaMH, TOYKOM U NPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenne pacCTOSHUS MEXAY CKPELMBAIOIMMUCS IPSIMbBIMU.

Boruncnenue yriioB Mex1y 1ByMs IPSMbIMH, IPSMOM U IJIOCKOCTBIO, ABYMS IIOCKOCTSIMHU.
Kpusble BTOporo nopsiika ux reoMeTpu4ecKHe CBOWMCTBA M ypaBHeHHMsd. [IpuBeneHue kpuBoi
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BH]LY.

8. KanoHuueckue ypaBHEHMs LIUIICA, TUIIEPOOIIBI, ApadOIIbl.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonnyeckue ypaBHEeHUs cepsl, SJUIUIICOUIA, KOHYCOB, THIIEpOOIOU 0B, TapadoIouI0B.

Noakown

JK3aMeHAllNOHHBbIE OHJIEThI

Haznauenue: Mcnonb3yroTces [u1s npoBeAeHUs poMexyTounoil arrectanuu (I1A) no quciuminze
«JIunelinas anrebpar.
Pernament sx3ameHa: - BpeMst Ha HOArOTOBKY TE3UCOB OTBETOB - A0 45 MUH.

- Cr1oco6 KOHTPOJISA: YCTHBIE OTBETHI.
KoMruiekTsl sK3aMeHalMOHHBIX OUJIETOB JIOJKHBI coziepkaTh OmiieToB Ha 25-30% OosbIie uyncia
CTYJCHTOB B IpyIIe (XpaHsaTcs Ha kadeape «MaTemaTukay).
Tunosblie BApUAHTHI ONJIETOB NPHJIATAIOTCS.

MHWHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALIUN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
YUYPEXJIEHWE BBICIIIETO OFPA30BAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHUII YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

@dakynbTeT 6a30BBIX KOMIIETEHIINH, Kagenpa «MaremaTrka»
Huctunnuna «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Ompenenutenu U UX CBOMCTBA.

12 -1 2
2. PemmTs MaTpuyHOEe ypaBHeHHE XB=A, eciu Az( j Bz( ]

2 1 01
v Xl + 2X2 = —1
3. PemuTh cucteMy MeTO10M 00paTHOM MaTpPUIIBI .
2% —3Xy, =12

4. Jlaubl BEKTOpHI a =(-5,9,8), b =(-31-2), € =(-8,10,—10) . [IpoBEpHUTH — KOMILUIAHAPHBI JIU OHH.
Ecmu HeT, HaliTH 00beM NapasuieenuIea, IOCTPOEHHOTO Ha BEKTOpax a,b,¢.
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5. Haiitu yron mexay Bektopamu a =(1-2-2) u b =(2,0,).

YTBepxkaeHo Ha 3acenannn Kadeapsl MareMaTuku « 03» 05 2023 r., mporokosa Ne 10

W.o. 3aB. kadenpoit H.B. Bacunbea / /

MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUIICKOI ®EEPALINNA
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHW MOJMTEXHAYECKHWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka
Hucuunnuna «JIuneitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. JIuneiinas komOuHanus BekTopoB. baszuc. KoopauHare! BekTopa.

1 2 -1
2. Beraucnuthb onpenenuTenb MaTpullbl C = AT ,ecinu A= [3 1 OJ .
011

44X —2X, +3X3 =12,
3. Pemmre cucremy ypaBHeHU# MeToioM ['aycca < x +5x, —3x; =1,
2%y +3Xy —2%3 = 3.
4. Tlokazatp, 4TO BEKTOpHl M =(1,-12), n=(2,0,3), p=(-2,-11) 0oOpa3yroT 6a3uc B MPOCTPAHCTBE.
5. Hano oOuiee ypaBHeHHe mpsiMoii  —2x+3y—5=0. HamucaTs: ypaBHEHHE NPSIMOI C YTIOBBIM KO-
s uieHTOM; ypaBHEHHE MPSMOM B OTpE3Kax; HOPMAJIbHOE YPAaBHEHUE MPSIMOMU.

YTBepkaeHo Ha 3aceqannu Kadeapsl MatemMaTuku « 03» 05 2023 r., mporokos Ne 10

H.o. 3aB. kadempoit H.B. BacunneBa / /

J1114 mpoBeieHrs MPOMEKYTOYHOTO KOHTPOJIS 3HAHUH CTYIEHTOB B AUCTAaHIIMOHHOM popmare
B pa3paboTaHHBIX Kadenpoit «MareMaTukay OHJIalH-Kypcax UMEIOTCSI HTOTOBBIE TECTHI.
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