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1. Lean, 321241 ¥ IVIAHKUPYeMble Pe3yJIbTaThbl 00y4eHUs 110
AUCHMILIAHE

K OCHOBHBIM yensam 0CBOEHUS AUCUUILINHBI «JIuHeitHas anreOpay cieayeT OTHECTH:

- BOCIIUTAHHUE y CTYJICHTOB OO0IIIEil MaTeMaTHYeCKON KyJIbTYPHI;

- mpuoOpeTeHne CTyJIeHTaMH IIUPOKOro Kpyra MaTeMaTUYecKuX 3HaHWM, YMEHHUH U Ha-
BBIKOB;

- pa3BUTHE CIIOCOOHOCTU CTYACHTOB K MHIYKTUBHOMY M JIEIYKTUBHOMY MBIIUICHUIO Ha-
psAy C pa3BUTHEM MaTEMaTHUYECKON UHTYULUH;

- YMEHHUE CTyJICHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3yUeHUs] yueOHON U HayY-
HOM JIMTEpaTyphl, COJIEPKALIEN MaTeMaTUUYECKUE CBEICHUS U PE3YJIbTATHI;

- MOATOTOBKY CTYACHTOB K JIEATEIBHOCTH B COOTBETCTBUM C KBaTU(PUKALMOHHON Xapak-
TEPUCTHKON OakalaBpa 10 HalpaBlICHHIO, B TOM 4Yucie (OpMUpOBAaHHE YMEHHUH HCIOIb30BAThH
OCBOEHHBIE MaTeMaTHYECKHE METO/Ibl B MPO(PECCUOHANBHOMN 1eATEIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJTM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU(-
pPOBOM TYpOYJIEHTHOCTH U BBICOKHX TEXHOJIOTMYECKUX PUCKOB COBpEMEHHOU IUGPOBON 3KOHO-
MUKH.

K oCHOBHBIM 3a0auam OCBOCHMSI TUCHUILINHBI «JIMHelHas anredpay cieayeT OTHECTH:

- OCBOCHHE CTYJICHTAMU OCHOBHBIX MOHSATHH, METOJIOB, (OPMHUPYIOLINX OOIIYI0 MaTema-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JUIsl YCHEIIHOTO pellIeH s IPUKIIaAHbIX 33]1a4;

- (hopMHupoOBaHKE y CTyJeHTa TpeOyeMoro Habopa KOMIETEHIIUI, COOTBETCTBYIOLINX €T0
HAIPAaBIICHUIO MOJATOTOBKU U 00ECIICUHUBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OOyuenue o qucuuiuivHe «JInHeiHas anredpa» HanpasiieHO Ha pOpMUPOBaHHUE y 00yYaroIuX-
cs cnenyromux komnereHuii B cootBerctBun ¢ @I'OC 16.03.03 (ypoBens OakanaBpuara) 1mo
HaIlpaBJICHUIO MOATOTOBKU «XOJOAWIbHASI, KPUOTE€HHAsl TEXHUKA U CUCTEMbI KU3HeoOeceye-
HUS», YTBEPKACHHBIM MTpHUKa30M MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoii @enepannu
o1 01.06.2020 r. N 698.

Koa n HNuaukaTopbl 10CTHKEHUS] KOMIIETEHIIUH
HAaUMeHOBaHHe
KOMIIeTCHIIUH
OIIK-2. Cnocoben npume- | HOIIK-2.1. Mcnons3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAY Y-

HATb METOJABI MaTEMaTHIC- HBIX JUCHUIUINH, a TAK)KE MpaBUa HOCTPOCHU TCXHUYCCKUX
CKOI'0 aHajliu3a, MOJEIUpPO- CXEM M YEpTeKeH,

BaHUs, ONITUMU3AIAN 1 NOIIK-2.2. 3HaeT npuHIUTHATbHBIE 0COOEHHOCTH MOICTUPO-
CTaTUCTHKH [V PEIICHUA BaHMs MaTEMAaTHYECKUX, PU3NIECKUX U XUMUYIECKUX TPOIEC-
3anaq, BOSHUKAIOWINX B COB, NIPEHA3HAYEHHBIE 11 KOHKPETHBIX TEXHOJIOIHYECKUX
xoJie Tpo¢ecCHOHaTbHON MOIIECCOB,

eSTEIbHOCTH
A NOIIK-2.3. YyacTByeT, co 3HaHUEM Jienia, B paboTax Io co-

BEPIICHCTBOBAHUIO TIPOU3BOICTBEHHBIX MTPOIIECCOB C UCIIONb-
30BaHUEM IKCIIEPUMEHTAIbHBIX JaHHBIX U PE3YJIbTATOB MOJIE-
JIMPOBAHUS

2. MecTo IMCHUIIMHBI B CTPYKTYype 00pa3oBaTeIbHOM MPOrPaMMbl

JluctmiinHa OTHOCHTCS K 00si3aTeNibHOM yacTu O1oka b1: Momyns «MareMaTndeckue u ecre-
CTBEHHO-HAYYHbIE JUCIUIUIMHBDY.



E€ usyuenue obecreunBaeT U3y4CHUE TUCIUILIHH:
- MaTeMaTHICCKUU aHAIIN3;
- (pusuka;
- TEOPHSI BEPOSATHOCTEH M MaTeMaTHUECKas CTATHCTHKA;
- MATEMAaTUYECKHUE METO/IbI MOJICTTMPOBAHUS (PU3UUECKUX MTPOIECCOR;
- DJIEKTPOTEXHUKA U DJIEKTPOHUKA;
- OCHOBBI IPOTPAMMHUPOBAHHUSI,
- TEOpETHYCCKAst MEXaHUKa;
- MEXaHMKA KUIKOCTH M rasa;
- TEPMOIMHAMHMKA,
- TEIJIOMAcCOOOMEH;
- TEOPHSI MEXaHU3MOB M MAIIIHH;
- CHCTEMbI aBTOMAaTU3UPOBAHHOT'O pacyueTa U aHaJIn3a;
- DKOHOMHKA ¥ OpraHU3aI|s POU3BOICTBA.

3. Crpykrypa u coaep:KkaHue JUCHUIINHbBI

OO0mmas TpyA0eMKOCTh TUCIUIUTHHBI COCTABIISIET 3 3a4eTHBIC equHUIIBI - 108 JacoB.

3.1. Buasbl yueOHoi1 padoThI M TPY10€MKOCTD

Ne
n/n Bup y4eoHoii pa6oThI f;’é::;qeﬂm Cemectp 1
1 | AyautopHble 3aHATHUSA 48 48
B Tom uunce:
11. | Jlexkuun 16 16
12. | CemuHapcKue/IpakKTUUECKUE 3aHATUS 32 32
13. | JlabopaTopHBbIE 3aHATHS - -
2 | CamocrosiTesibHass padora 60 60
3 | IIpomexyTouHasi aTTecTanMs
JK3aMeH €] €]
Hroro 108 108

3.2. Temaruueckui mjiaH H3YyYCHUST TUCIHUIIIIHHDbI

Pazmemnién B npunokenuu 1 k paboueii mporpamme.

BBenenue

[Ipenmer, 3anauu U coaep:kanue AUCHUIUIMHBL. OCHOBHBIE ATallbl Pa3BUTHS AUCIUTLIM -
Hbl. CTpyKTypa Kypca, ero MeCTO M pOJib B MOJATOTOBKE OaKaiaBpa, CBS3b C IPYTUMU JUCIIUATLIH -

HaMu.

3.3. Conep:kanue pa3iesioB U CHUNINHBI




Pa3nea 1. DiieMeHTBI JTMHEHHOMH aJaredpbl

Tema 1. MaTpuusl U onpeaeIuTes 4.

[Tonsatue matpuiiel. Buasl maTpun. [eiictBus Hag matpuuamu. Oniepaliiv HaJl MaTpuUlia-
MU U UX CBOMCTBA. OmpenenuTenu, UX CBONCTBA U BeIYUCICHUS. [IoHATHS MUHOpa U areOpan -
YeCcKOro JIOMOoJHEeHHs. Pa3zioxeHue onpeneauTens mo 1eMeHTaM CTPOKU WK cTosona. Beruuc-
JIEHUE OMPEJIECIUTENEH pa3InNyHOr0 NOPsAIKA.

OOpaTHas MaTpulla U AJITOPUTM €€ BBIYMCIICHUS. DJIEMEHTapHbIe IPeoOpa3oBaHus MaT-
pui. [IpuBeneHne MaTpuIlbl K AMarOHAIBHOMY HITH TparnelueBUIHOMY BUay. Matpudnas Gopma
3aMKCU CUCTEMBbI JINHEHHBIX allreOpandeckux ypaBHeHui. PaHr maTpuisl.

Tema 2.Pemenne cucTeM JHHEHHBIX AJIre0pandeCcKUX YPaBHEHUI.

CucTeMbl IMHEHHBIX anredpanyecKux ypaBHEHHH, OCHOBHBIC MOHATHUS. PemieHne cuctem
JUHENHBIX ypaBHeHUIl MeTonoMm Kpamepa, MmeromoMm obOpaTHOW Martpuisl, MeronoMm [aycca.
Teopema Kponekepa — Kanennu. Pemenue npon3BoIbHBIX CUCTEM JIMHEHMHBIX YPABHEHUN METO-
oM ['aycca. Pemenre oqHOpOAHBIX CUCTEM JIMHEWHBIX ypaBHeHHNU. Kpurepuil cymecTBoBaHUs
HETPUBHAIIBHBIX PELICHUI.

Pa3nea 2. DiieMeHTBI BEKTOPHOI aJredpbl

Tema 1. JIuneiinsle omepany HaJl BEKTOpaMH, UX CBoWcTBa. JIMHEHHbIE KOMOMHAIINH
BEKTOpPOB. JIMHENHas 3aBUCUMOCTb UM HE3aBHUCHUMOCTb BEKTOpPOB. ba3uc cucTembl BEKTOPOB.
EnuHCTBEeHHOCTD pa3noKeHus BeKTopa 1o 6azucy. OpToOHOpMUPOBaHHEIHM Oa3uc.

Tema 2. CkansipHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHHUS BEKTOPOB, X CBOWCTBA. Y CIIOBUS
OpPTOTOHAJILHOCTH, KOJIMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BhIUMCIEHHE CKaIsIpHOTO,
BEKTOPHOTO M CMELIAaHHOTO MPOU3BEIEHUN BEKTOPOB, 3a/laHHBIX KOOPAMHATAMU B OPTOHOP-
MHUPOBaHHOM 0azuce.

Tema 3. Jluneitnsle npocTpancTBa. [loHsATHE Oa3uca MpoCTpaHCTBA FTEOMETPUUECKUX BEK-
TopoB. IIpeoOpa3zoBanue MaTpuIlsl JMHEHHOTO oIepaTopa MpH Mepexoae oT Oaszuca K Oasmcy.
CoOcTBeHHbIE 3HAU€HUSI U COOCTBEHHbIE BEKTOPHI MATPHIIBL.

Paznea 3. KoMmiekcHbIe YHCJIA H MHOTOYJIEHBI

ITonsaTHEe KOMILIEKCHOTO 4yKciia. POpMBI 3aIIMCH KOMIIJIEKCHBIX YKCell. JIeHCTBUSA HAal KOMIUIEKC-
HbiMU uuciaamu. Popmyna Myaspa. M3BiaedeHue KOpHS N-OM IIOJOKUTEIBHOM CTENIEHH U3
KOMILJIEKCHOT'O Ynciia. Pa3nokeHne MHOrowieHa Ha MHOXKUTeIH. OCHOBHAs Teopema ajareOpsl.

Pasznen 4. AnanuTuyeckasi reoMeTpust

Cucremsl koopauHaT. JleKapTOBBI INPSAMOYIOJbHBIE KOOPIMHATBI HAa IUIOCKOCTH W B IIPO-
crpaHcTse. llossApHas cucremMa KOOpAMHAT.

Tema 1. IIpsiMmble ¥ MJI0CKOCTH

Pa3nuyHble TUNBI ypaBHEHMM IUIOCKOCTM W YpaBHEHUH MNpsMOHM (Ha IMJIOCKOCTM M B IIPO-
CTpaHCTRBE).

Beruncienue paccTossHUN MEXy IBYMs TOYKAaMHU, TOUKOU U MPSMOM, TOYKON U IUNIOCKOCTBIO.
Bpruncienue pacCTOSHUSA MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMHU.

Beluncienue yrioB My ABYMsl IPSAMBIMHU, IIPSIMOM U INIOCKOCTBIO, IBYMsI INIOCKOCTSIMU.
Tema 2. KpuBble 1 NIOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBble BTOporo mopsjaka, ux reoMeTpUUecKUe CBOMCTBAa M ypaBHeHMs. [IpuBeneHue KpuBoi
BTOPOTO MOPSAKA K KAHOHUYECKOMY BHIY.
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YpaBHEHHE TOBEPXHOCTH BTOPOTO Mopsaka. KaHoHudeckue ypaBHEHUs chepbl, SIUIUIICOUIA,
KOHYCa, TUIepOoJIonaa, nmapadboaonia.

3.4. TemaTuKa NPAKTHYECKUX 3aHATHH M0 AucHuIINHe «JInHeiiHas anredpa»

Ne 3ansTHS Tema 3ansaTHS

1 Pa3nen 1. DiemeHTHI THMHEHOH anaredpbl. MaTpuilsl, 1eHCTBUS
HaJ MAaTPULIAMH.

) Omnpenenureny, UX CBOWCTBA U BBIYUCIIEHHWE. MaTpuyuHas 3aruch
CUCTEMBI JINHEHHBIX YPABHEHUM.

3 OO6parHast MaTpUIIA U €€ BHIYUCIICHHE.
CucTeMbl TMHEHHBIX aNreOpandyecKkux ypaBHEHHH, OCHOBHBIE I10-

4 HATHSL U OIIpesiesIeHns. Pellienne cucreM JTMHENHBIX ypaBHEHUN
metonoM Kpamepa, MmeToioM 00paTHOM MaTpuUILbl

5 Pemrenne cucreM nuHelHbIX ypaBHeHUH MeTonoM ['aycca. Panr
Matpuubl. Teopema Kponekepa — Kanesu.

6 Meron ['aycca B pOM3BOJIBHBIX CHCTEMAX JUHEHHBIX YPABHEHUH.

OI[HOpOI[HBIe CHCTEMBI JIMHEHMHBIX ypaBHeHHﬁ.

Pazgen 2. DiieMeHTHI BeKTOPHOH ajredOpbl. BekTopsl. JInHew-
HBIE OllepalliM HaJ BEKTOpaMH, MX CBOWCTBA. JIuHelHOe mpo-
7 CTPAHCTBO T'€OMETPUYECKUX BEKTOPOB. [[OHATHE JTUHENTHON KOM-
OmHanMu BEKTOpPOB. JIMHEWHO HE3aBUCHUMBIC U JIMHEWHO 3aBUCH-
MBbIE CUCTEMBI BEKTOPOB.

[TonstTre ©6a3mca MPOCTPAHCTBA TEOMETPUUYECKUX BEKTOPOB.
8 Koopaunatel Bektopa. OproHopMupoBanHbIid 0azuc. Kommneap-
HOCTh, OPTOTOHAJILHOCTh M KOMILUIAHAPHOCTh BEKTOPOB.

CkanspHoe Npou3BeleHHE BEKTOPOB M €ro CBONCTBA. YCJIOBUE
9 OpPTOTOHAJILHOCTH BEKTOPOB. BekTopHOE mnpousBelneHuE IBYX
BEKTOPOB, €r0o CBOMCTBA. Y CI0BUE KOJUIMHEAPHOCTH BEKTOPOB

CwmemniaHHOe MPOM3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yHclieHne o0bemMa mapaienenunena 1 MupaMubl. Y CIIOBUE KOM-
10 IJIAHAPHOCTH BEKTOPOB. BhIuKcieHne cKaasipHOro, BEKTOPHOTO U
CMEUIAaHHOTO MPOU3BEACHUI BEKTOPOB, 3aIaHHBIX KOOpAUHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

JluneitHble TpocTpaHcTBa. PazmepHocTh U 6a3uc TMHEHHOro Mpo-
CTPaHCTBA.

Marpuna nepexozaa ot 6asuca k 6asucy. [IpeobpazoBanue Koop-
JIMHAT BEKTOpa MpH U3MEeHeHUU Oas3uca. JIMHelHble oneparopsl,
JeicTBUs ¢ TMHEHHbIMU onepaTopaMu. CoOOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIEC 3HAYEHUS] MaTPUILIbI

11

Pa3zgen 3.KoMmjiekcHbIe YHUCIA U MHOTOYWIEHBI MHOXECTBO
KOMIUIEKCHBIX 4Hcen. DOpMbl 3alIMCH KOMIUIEKCHBIX yncel. Jleil-

12 CTBUS HaJl KOMIUIEKCHBIMU 4KciaMu. Pa3noxeHne MHOro4jaeHa Ha
MHO>KUTEJIHN, OCHOBHAs TeopeMa ajreOpsl

13 Pa3znen 4. AHanuTH4eckasi reoMeTpust
CucteMbl KoopauHaT. PaznuyHble TUTIBI YpaBHEHH TIOCKOCTH

14 PasnuuHble TUIBI YpaBHEHMM INPSMOM HA IIOCKOCTH U B IIPO-
CTPaHCTBE

15 B3anMHOe pacnonokeHue MNpsMbIX HAa IUIOCKOCTH M B IIPO-

CTPAaHCTBC. Brruucnenue paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKAMH,




TOYKOM U IPSAMOM. BbIYKMCIIEHNE PACCTOSHUS MEXAY CKPELIUBAKO-
IIMMHCS TpsIMBIMUA. B3anMHOE pacnosiokeHue MiIocKocTeil. Boi-
YUCJIECHHUE PACCTOSIHUN MEKTY TOUKOM U IIIOCKOCTHIO

16 Kpusbie BTOpOro mnopsjika ux reoOMeTpU4YeCKHe CBOMCTBA. YpaB-
HEHMS 3JUIMICa, TUunepoosbl, mapadonsr OOmIee ypaBHEHHE KpH-
BOiIl BTOporo nopsaka. [IpuBeaenne kpuBoi BTOPOro Mopsiika K
KaHOHM4YecKoMy Buy. [ToBepXHOCTH BTOpOro nopsiaKa

4. Y4eOHO-MeTOAUYECKOE U HHPOPMAIIMOHHOE 00ecIeueHune

4.1. HopmaTuBHbie 10kyMeHTHI M1 'OCThbI

dI'OC 16.03.03. XonoaunpHasi, KpUOTCHHAs] TEXHUKA U CUCTEMBI sku3Heobecneuenus,.2020.
N 698.

AkaneMu4ecKkuil yueOHBIM TIaH 1Mo HampasieHuto noarotoBku: 16.03.03. XomoawunbHas,
KpUOTEHHAsl TEXHUKA M CUCTEeMBI xku3HeoOecnieueHus. [Ipodunb: XomonunbpHasl, KpHOTCHHAS
TEXHUKA U CUCTEeMBI )xu3HeoOecnieueHus. @opma oOydeHust — ounas. 2023.

Vka3 Ilpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctparerun HayyHO-TEX-
HOJIOTHUYECKOTO pa3Butus Poccuiickoit denepanum».

[Tpuka3 MunucrepctBa obpazoBanus U Hayku Poccuiickoit @enepauuu ot 23.08.2017 Ne
816 «O0 yrBepxkaenuu [lopsaka mpuMeHEHNsT OpraHU3aIusIMU, OCYIIECTBISIOMMUME 00pa3o-
BaTEIbHYIO JESATEILHOCTh, DJIGKTPOHHOTO OOY4YeHHS, NUCTAHIIMOHHBIX OOPa30BATEIBHBIX
TEXHOJIOT U NpU peann3aui 00pa3oBaTeIbHbIX MPOTrPaAMM.

4.2. OcHoBHas JUTEpPaTYpa

3abonotckuit B.C. JIunelinas anredpa v aHaTUTHYECKAst TeoMeTpHsl (yIeOHBIH KOMIUICKC):
yueOHoe rmocobue, 2-e uzn. Crep. M.: Uza-so UHOPA-M, 2022. 309 c. (Bsicuiee obpazoBa-
Hue: OakamaBpuar).

Cupotuna 1.K. Jluneitnas anreOpa u aHaTMTHYECKAss TEOMETPHsSI: MHTEPAKTUBHBIN KypC:
yuebHoe nmocobue st By30B. CII6, M3n-Bo Jlans, 2022. 180 c.

Kypc nexumii mo nmHEWHON anreOpe W aHAIMTHYECKOW TeoMeTpuH: ydyeOHoe mocobwue. //
Kynpssues b.1O., Maram B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMN»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkrpoHHsIi pecypc. |

4.3. JlonoJHUTE/JbLHASN JIUTEPATypa

Kpatkuit kypc BbICIIEH MaTeMaTUKH [DJIEKTPOHHBIM pecypc]: ydel. - DIEeKTpOH. JaH. -
MockBa: HamkoB u K, 2017. - 510 ¢ [Pexum pocryma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpana.] .

3yokoB B.I'., JIsxoBckuii B.A., Mapteineako A.UW., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEeMaTHUKH JIJIsl TEXHUYECKHUX BBICIINX Y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MI'1Y, 2012.
400 »xk3.

Uneun B.A., [To3ask O.I'. Ananutudeckas reometpus. M.: Hayka. I'maB.pen-us ¢usuko-
MaTeM.JuT-pel, 1988. 224 c.

bexnemumies, /I.B. Pemenne 3aga4 u3 Kypca aHaJIUTUYECKON r€OMETPUM U JIMHEWHOW anre-
OpsI [DnekTpoHHEIH pecypce]: yueb. mocodue - DnekTpoH. AaH. - Mocksa: @usmariut, 2014.
- 192 c. [Pexum noctyna: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ ’3xpaHa. ]

4.4. DJeKTpoHHBbIE 00pa3oBaTeJbHbIE PECYPCHI


https://e.lanbook.com/book/59632
https://e.lanbook.com/book/93522
http://lib.mami.ru/lib/content/elektronnyy-katalog

HpOBeI[eHI/IC 3aHATHH M aTTECTalllil BO3MOXKHO B TUCTAaHIIMOHHOM (bopMaTe C IIPUMCHCHUECM CH-

cTeMbl JucTaHIMOHHOro oOyueHusi yHuBepcurera (CAO-LMS) Ha ocHOBe pazpaboTaHHBIX Ka-
denpoit «MaTeMaTuKa» 3JIEKTPOHHBIX 0Opa3oBaTenbHBIX pecypcoB (DOP) mo Bcem paznenam
MpOrpaMMBI..

Hazsanue DOP

Jluneiinas w BekTOpHas anre- | https://online.mospolytech.ru/course/view.php?id=3368

Opa

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

Jluneitnast anrebpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462

4YCCKasa IrcoOMCTpuUs

Pazpaborannbie DOP BKIIOUAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeeHus: paboT B JUCTAaHIIHOHHOM (hopMaTe yCTaHABIMBACTCS OTACIBHBIMHU PACIIO-
PSDKEHUSIMH [TPOPEKTOpa Mo yuyeOHOM paboTe 1/UiIl LEHTPOM yueOHO-METOIUUECKOM padoThI.

Kaxapiii ctyneHT obecriedeH MHIWBUIYaTbHBIM HEOTPAHUYECHHBIM JOCTYNOM K 3JIEKTPOHHOM

OUOJIMOTEKE MOCKOBCKOI'O IIOJIUTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT YIeOHO-METOUYSCKUE MaTepHANBl B 3JICKTPOHHOM BHJIE, MPE/I-

CTaBJICHHbIE Ha caiite mospolytech.ru B pazaene: «lleHTp MaTeMaTu4ecKoro 0Opa3oBaHuUs»

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

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

[Tosre3Hple yueOHO-METOAMYECKHE U HHPOPMAIIMOHHBIC MaTEPHAJIBI ITPEJICTABICHBI HA CalTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAMOHHON cetn «/HTepHeT» ais ocBoe-

HUS IUCHUIUIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InIleH3MOHHOE W CBOOOTHO PacpocTpaHsieMoe MPOrpaMMHoe odecie-

YyeHue
Ne| HaumenoBanue | Pazpadorunk I1O JocTynHoCTh Ccbuika Ha Enunblii peectp
(mpaBoob.J1aga- (MMIEeH3HOHHOEe, | POCCHMICKUX MPOTrPaMM ISl
TeJIb) ¢B00OIHO pac- 9BM u B/l (npu Haau4uumn)
NPOCTPaHsieMoe)
1 | AstraLinuxCom | OOO Jlnnen3snonHoe https://reestr.digital.gov.ru/
monEdition "PYCBUTEX- reestr/305783/?
ACTPA" sphrase 1d=954036
2 | MoitOduc OOO "HOBBIE JluueH3noHHOE https://reestr.digital.gov.ru/
OBJIAYHBIE reestr/301558/?
TEXHOJIOT " sphrase 1d=943375



http://mospolytech.ru/index.php?id=5822
http://mospolytech.ru/index.php?id=4486
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.i-exam.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://exponenta.ru/
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=3368

4.6. CoppeMeHHbIe podeccHOHANBHBIE 0a3bl JAHHBIX U HH(pOPMALMOHHBIE CIIPa-
BOYHbIE CHCTEMbI

Ilepeuennb pecypcoB cetu UHTepHET, JOCTYNHBIX 1JI1 OCBOCHHS AUCHUIIHHBI:

1o

HanmenoBanue Ccbuika Ha pecypce HJocTynmHocrs

NudopmannoHHo-cipaBoOYHbIE CHCTEMbI

ocTynHa B cetu UH-
https:// Hocty

stackoverflow.com/

StackOverflow TepHeT 0e3 orpaHuye-

HUN

Undopmarmonnsie pecypest Cetrt | http:// www.consultant.ru | JlocTymzo
Koncynprantllntoc

[Topran ®enepanbHBIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JApTOB BBICIIETO OOPA30BAHUS

http://www.fgosvo.ru. JloctymHO

DJIeKTPOHHO-0MOIMOTEYHbIE CUCTEMbI

Jlann https://e.lanbook.com/ HocrtynHa B cetu Un-
TepHeT 0e3 orpaHuye-

HUHT
IPR Books https:// HocrtynHa B cetu Un-
www.iprbookshop.ru/ TepHET O6e3 orpaHuye-

HUHT

IIpodeccuonanbHbie 6a3bl JAHHBIX

ba3a nannbpIx Hay4HOM AnmekTpoH- | http://www.elibrary.ru JlocTymHO
HOU Oubnmorexn
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | Joctynno
auTeMaTudeckas pedepaTuBHO-OMO-
auorpaduueckas u
HayKoMeTpudeckas (ondamomeTpu-
yeckast) 6asza JaHHbIX

5. MaTepl/IaJILHO-TeXHI/I‘leCKOC o0ecrneueHue TUCHUILINHBI

MartepuanbHo — TeXHHUECKast 0a3a yHHUBEpCUTETa 00ecrieunBaeT IpOBECHIE BCEX BUIOB
3aHATHH, IPETyCMOTPEHHBIX YUEOHBIM IJIAHOM, H COOTBETCTBYET JICHCTBYIOLIMM CAaHUTAPHBIM U
MIPOTUBOIIOXKAPHBIM [IPABUIIAM U HOPMAM.

Kadenpa «MartemaTtuka» He pacronaraet COOCTBEHHBIM ayJUTOPHBIM (DOHIOM U HCIIOJb-
3yeT y4eOHble ayAUTOpUU U3 001Iero GoHIa YHUBEPCUTETA.
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HpI/I HeO6XOI[I/IMOCTI/I IJId TIPOBCACHUA MHTCPAKTUBHBIX MPAKTHYCCKUX 3aHATHH HCIIOJIB3Y -
IOTCAKOMITBIOTCPHEBIC KJIACChl YHUBCPCUTETA.

6. MeToanyeckue peKOMEHIalMu

6.1. MeToauueckne peKOMeHAAIUY JJIsl MPenoaBaTeisi 10 OPraHu3aInun odyue-
HUSA

[Ipexne Bcero, cieayer oOpaTuTh BHUMAaHHUE CTYJCHTOB Ha TO, YTO MPAKTUYECKH BEChH
M3y4aeMbIii UMU MaTepuaj He TpeOyeT KakoH-Tr00 CrienuaabHOM (JIOTTOTHUTEIBHON) TOATOTOB -
KU U BIIOJTHE MOKET OBITh YCIIEUTHO U3yUeH, €CIIM CTYJCHTHI OyIyT MOCeaTh 3aHATHs, CBOEBpE-
MEHHO BBITIOJIHATH JIOMAIIHKE 3aJIaHUS U MOJIb30BaThCs (IPU HEOOXOAUMOCTH ) CUCTEMOM TIIaHO-
BBIX KOHCYJIbTAllM B TEUEHNE KAXKIO0ro ceMecTpa. Bomienmve B Kypc MaTEMaTHKU pa3/ieibl 5B -
JISIOTCS KITACCMYECKUMH, B TO K€ BPEMSI OHM MPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT 11U -
POKO€ paclpoCTpaHEHHE AJIs PELIEHUsS] pa3HOTo poJja 3ajad BHYTPU CaMOM MaTeMaTUKH U MpU-
KJIAJHBIX 3a/1a4. FIX ocBOE€HHE TOMOXKET CTyIEHTaM JIOTHYECKH BEPHO, aprTyMEHTUPOBAHO U SICHO
CTPOMTH YCTHYIO M MHCBMEHHYIO peub, YCIEIIHO NMPUMEHATh HaKOIJICHHbIE 3HaHUS B mpodec-
CHOHAJILHOM JIESTEIIbHOCTH.

Heo0xoauMo ¢ camoro Hadana 3aHATUH PEKOMEHJ0BATh CTYAECHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIbHYIO JIUTEPATypy, a B KOHIIE CEMECTpa JIaTh CIIUCOK BOIPOCOB sl TIOJTOTOBKHU K 3K3aMe-
HY.

Ha nepBom 3aHsATHY MO AUCHUITIMHE CIEAyeT 0053aTelbHO TPOUHGOPMUPOBATDH CTY ICH-
TOB 0 BHJIE M (hOpME MPOMEKYTOUHOM aTTECTALUH 110 TUCIUIUIMHE, CPOKAX €€ MPOBEICHUS,
YCIIOBUSX JIOMYCKA K MPOMEKYTOYHON aTTeCTalluH, IPUMEHSIEMBIX BUIAX MPOMEKYTOUYHOTO
KOHTPOJISL.

W3noxxeHne TeOpeTHYECKOro MaTepuana JIOJKHO CONMPOBOXKIATHCS WILTIOCTPATUBHBIMU
pUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPETNOAaBaTeIeM TaK, YTOObI TEXHHUECKUE TPYTHOCTH U
BBIKJIQ/IKH TIPH PEIICHUH 3a/1a4il HE OTBJEKAIH OT TJIABHOTO: OCMBICIICHUS UJEU U CYTH MpUME-
HseMbIX MeTo0B. CienyeT Bcerza yKa3plBaTb IPUMEPBl IPAKTUUECKOTO PUMEHEHHUS] PacCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUH U hopmyI.

[IpakTHyeckue 3aHATHS AOJDKHBI OBITH OPraHM30BaHBI MPENoaBaTeeM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpeMs Ha MEPUOJAMYECKOE BBIMOJIHEHUE CTYJECHTaMH HEOOJBIION CaMOCTOs -
TEIbHON pabOTHI B Ay JUTOPHH JUIs IPOBEPKH YCBOCHUSI H3JI0)KEHHOTO MaTepHuaa.

[IpenogaBaTens, BeAylIMi MPaKTHUECKHE 3aHATHSA, JOJDKEH COIJIAaCOBBIBATH yueOHO-
TEMaTUYECKH TUIaH 3aHATUH C IEKTOPOM, UCIIOIB30BATh €ANHYIO CUCTEMY 0003HAUYCHUI.

[IpenogaBatento cienyeTr NOOMBATHCA CUCTEMATHYECKON HENPEPHIBHOM pabOThI CTYIEH-
TOB B TEUEHHE CEMECTPa, HEOOXOIMMO BBISBIIATH CHIIBHBIX CTYJCHTOB U MPUBJIEKATh X K HAYy4-
HOM paboTe, K y4acTHIO B Pa3HOTO pO/ia OJIMMITHAZAaX U KOHKYpCax.

CTyzAeHT I0JKEH oUlylaTh 3aMHTEPECOBAHHOCTD MPENOJaBaTeNs B JOCTH)KEHUN KOHEU-
HOTO pe3yJibTaTa: B MPUOOPETEHUH O0YYaIOUIMMHUCS MTPOYHBIX 3HAHWM, YMEHUN U BIaJCHUS Ha-
KOTUICHHOHM MH(OopMaIueil 11 perieHus 3a1a4 B po(hecCHOHABHON AEATEIbHOCTH.

6.1.1. O0pa3oBaTe/IbHbIE TEXHOJIOTHHU

Bo03M0KHO ITpoBeicHNE 3aHATHIA U aTTECTAIMi B TUCTAHITMOHHOM (hopMaTe ¢ MPUMEHEHHEM CH -
CTeMBI TUCTaHIMOHHOTO oO0yueHus yHuUBepcurera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
benpoii «MaTemaTHKa» IEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mpoBeeHNUS padOT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIMBACTCS OT/ICIHHBIMU PACIIO-
PSOKEHUSIME ITPOPEKTOpa MO y4eOHOM padoTe W/MITH IEHTPOM yU4eOHO-METOIUIECKOM paboThI.

6.2. MeToauueckue YKazaHusd 1Jis oﬁyqamumxca 0 OCBOCHMIO
AUCHHUITJINHBI
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Pa3nes: 3j1eMeHTBI JTMHEITHON aaredpsbl

Matpunsl u onpeaeauteau. I[Ipexne Bcero, CTyJeHT J0JDKEH HMOHATh, YTO MaTpuIa —
3TO TabauIa Yucesn (MpudeM 3Ta TabauIla MOKET UMETh OJJMHAKOBOE YHCIIO CTPOK M CTOJIOIOB, a
MOET OBITh M MPSIMOYTOJIBHOM), @ ONpPEeAeTUTENb- ITO YUCIO, 3allMChIBAEMOE B BUE KBaIpaT-
HOM TaOJIUILIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOJIBKO Y KBaJPAaTHBIX MaTPHILL.

Crnenyer oOparuTh 0cob0e BHUMAaHUE Ha ONEPALUI0 YMHOXXEHUS MPSIMOYTOJbHBIX MaT-
PHIl U MOHATH, KAKUM TOJIYy4YaeTcsl MOPAIOK MaTpULbl — Impou3BeneHusi. OcoO0eHHOCTh MaTpUIL
TaKXe COCTOHMT B TOM, YTO IIPOU3BEJCHUE MaTPUI] HE IEPECTaHOBOYHO, TO ecTh AB# BA.Crneny-
€T 00s13aTEeNIbHO YOeAUThCS B TOM, PELINB COOTBETCTBYIOIINE 3aauH.

BaxxHbIM siBiIsIeTCS IOHATHE O0O0paTHOM MaTpuilbl. Hamo 3HAaTh yCloBHE CyIIECTBOBAHUS
00paTHON MaTpHIIbl U AITrOpUTM ee nmoctpoeHus. [locne ee BrIUUCIEHUS 11€1ecO00pa3HO JieaTh
IPOBEPKY IPABUIBHOCTH PELIEHNS, BHIIOIHUB OIEPALMI0 YMHOXKeHUS A~ ' A= E (J0oIKHa 10Ty -
YUTHCS €AUHUYHAS MAaTPUILIA)

[Ipu u3ydyenuu onpenenureneil HaJ0 Y€TKO YCBOUTD MOHITHS MUHOPA, ajaredpandeckoro
JIOTIOJTHEHHUS, 3HaTh MHOTOUHCJICHHBIE CBOMCTBA omnpeaenuTens. J{as ocBOeHHUs TEXHUKU BBIYHUC-
JIeHUsl OTpeAeTuTeNel 1e1ecoo0pa3Ho, BEIOpaB MPOU3BOJIBHBINA ONPENEIUTENb BBIIIE TPETHEro
MOPSAJIKA, PACKPBITH €r0 Pa3IMYHBIMU CIIOCOO0aMU, MPUMEHSS Pas3lIoKEHUE U MO CTPOKaM M IO
cronbuam. OOpaTuTe BHUMAaHUE, KaKhe CTPOKHU (CTOJOLBI) MpEeArnoYTUTeNbHEe BHIOUPATh s
PACKPBITHS ONIPEACIIUTENS, YTOOBI YIIPOCTUTH €ro BhIYucieHne. Oco6eHHO 3((HEKTUBHO BBIUHUC-
JICHWE OTIPENIeIUTENS C MOMOILBIO AJIEMEHTAPHBIX MpeoOpa3oBaHUi, MPUBOIAIINX €0 K Tpe-
YTOJILHOMY BH]Y.

[Ipu u3yyeHun pemieHui cCUCTeM JIMHEHHBIX anreOpandeckux ypasHenuit (CJIAY) obpa-
TUTE BHUMAaHHE, IIPEXkKIE BCEro, Ha MOHSATHE PEIICHUs CUCTEMbl M YCIOBHUS CYIIECTBOBAHMS pe-
IIEHUH B 3aBUCUMOCTH OT COOTHOILIEHUS M@Ky PAaHIOM MAaTpPHIIbI, PAHTOM pacIIUpEeHHON Mart-
PHUIIBI CUCTEMbI U YHCIIOM HEU3BECTHBIX M ypaBHeHUIl. OOpaTuTe BHUMaHUE Ha YCIIOBUS MpH-
meHeHus: popmyn Kpamepa u metona obpaTHoil MaTpuiubl. BHuMaTensHo pa3zdoepute mpuMephl
pellIeHus MPOU3BOJILHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHHM metoaoM ["aycca (BBe-
JeHre 0a3UCHBIX U CBOOOIHBIX TEPEMEHHBIX ).

Pa3znesn: DiieMeHTBHI BEKTOPHOI ajaredpbl

[Ipu u3yvyeHnu nanHON TeMbl 0OpaTUTE BHUMAaHUE HA JTUHEWHBIE OTNepalluy HaJl BEKTOpa-
MU, Ha TIOHATHUS JIMHEWHON HE3aBUCHUMOCTU M JIMHEHHOMN 3aBUCHMOCTH BEKTOPOB, Ha (hyHIaMEH-
TaJIbHOE MOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO Oas3uca), Ha pas-
JIO’)KEHHE BEKTOpA 10 Oa3ucy.

3HaTh OIpe/esieHNe, FTeOMETPUUECKHE CBOWCTBA CKAJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
MIPOU3BEICHUS] BEKTOPOB, POPMYJIBI JIl UX BBIUKCICHHS B BEKTOPHON M B KOOPAMHATHOM (op-
Mme. OOs3aTeNnbHO 3HATH M YMETh MPOBEPATH YCIOBHS OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH M
KOMIUTAHAPHOCTU BEKTOPOB.

Pa3gen: koMmieKkcHbIe YHCJIa 1 MHOTO4JI€HbI

B stom paszgene, mpexae Bcero, HaJo MOHATh, YTO KOMILJIEKCHOE YHCIIO SIBUJIOCH PaCIlIv-
pPEHHEM MOHATHUS JeHCTBUTENBHBIX YHCEIl, 3HATh ONpe/eleHne U TpU (POPMBI 3aITMCH KOMILIEKC-
HOTO uHcia (aredpandecKyro, TPUTOHOMETPUIECKYIO U TTOKa3aTeNIbHYI0), TEOMETPUUYECKYIO
MHTEPIPETALNI0 KOMIUIEKCHOTO YMCJIa U B3aMMHO-O/IHO3HAYHOE COOTBETCTBHUE MEXKIY MHOXE-
CTBOM KOMIUJIEKCHBIX YHCEJI U MHOXECTBOM TOYEK KOMIUIEKCHOM IIOCKOCTH. 3HATh (QopMyiy
Oiinepa. KommiekcHble yucia MOXXHO HM300pa’kaTh C TOMOIIbIO BEKTOPOB Ha KOMILJIEKCHOM
wiockocTH. [loaToMy onepanuu ciokKeHusl ¥ BBIYUTaHUS KOMIUIEKCHBIX YHCET MOTYT OBbITh CBe-
JICHBI K ONePAIMsIM CI0KEHHUS ¥ BBIYUTAHHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hazno 3HaTh U yMeTh BBIMOJHATH OMEpallii YMHOXXEHHUS, IEICHUs, BO3BEICHUS B MOJIO-
KHUTEJBHYIO CTETIEHb KOMIUIEKCHBIX YHCEJN, 3alIMCaHHBIX B TPUTOHOMETPUUECKOH (hopme, U3BIIE-
YeHMsI KOPHS N-0i CTENEHN U3 KOMIUIEKCHOTO YHCIIa.
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CrnenyeT oOpaTuTh BHUMaHHE Ha TO, YTO MHOXKECTBO KOMITJIEKCHBIX YHCEI SBIISETCS 3aM-
KHYTBIM, TO €CThb mro0ast aﬂre6pa1/1qe01<a${ onecpanursa HaJl KOMIUICKCHBIMU YHCJIaMU HE BBIBOJUT
3a Tpeiesbl 0071acTH KOMIUIEKCHBIX YHCEIL.

HaJIO 3HAaTb PA3JIMYHBIC BUABI PA3JIOXKCHUA MHOIOYJICHa Ha MHOXHUTCIW I CIIy4dacs,
KOrJla cpei KOpHEH MHOTOWIEHAa MOTYT OBITh KpaTHbIC, KOMILJIEKCHBIE KOPHU. DTU CBEICHUS
6y,ZIYT HCIIOJIB30BATLC, HAIIPUMEP, B UHTCTPAJIbHOM HCUUCIICHUHA IMPU BBIYHUCICHUN UHTCTPAJIOB
OT JIpOOHO-PAIMOHANBHBIX (PYHKIHMA, IPH PEIICHUH JTUHEHHBIX OJHOPOJIHBIX TU(hepeHIInah-
HBIX YpaBHEHUI N-TO MOPsAKA C MOCTOSHHBIMH KO3 puiineHTamu.

Pa3jen: AHaanTn4yeckasi reoMmeTpus

[Ipy m3yueHUn aHATUTUYECKON TE€OMETPHUHU CIEAYEeT, MPEXKIE BCETro, MOHATh, YTO €€ 3a7avei
SIBIIICTCS. U3YUYCHHE TE€OMETPUIECKUX OOBEKTOB MIPU MOMOIIY AHATUTHYECKUX METOJIOB aareOphl
¥ MaTeMaTHYeCKOro aHainu3a. B 0CHOBE Takoro moaxoja JeKUT METOJT KOOPJAWHAT, BIEPBBIC CH -
cremMaTnuecku npuMeHeHHbI P. Jlekaprom. OCHOBHBIE MOHSATHS TeOMETpuUU (TOUKa, MpsiMas,
HJ'IOCKOCTI)) SABJIAIOTCA HCONPECACTIACMBIMU, U IS UX OIMHMCAHUSA TPHUMCEHACTCA aKCHOMaTHYECKUHU
METO/1, MO3BOJISIOMIMA YCTAHOBUTh B3aUMHO OJHO3HAYHOE COOTBETCTBUE MEKIY MHOXKECTBOM
TOYECK HpHMOﬁ U MHOXCECTBOM HeﬁCTBHTeHLHBIX qucell U, TaKuM 06pa30M, BBCCTH CUCTEMY
KOOpPJIMHAT.

Hano yetko ycBouTh pasnuyHbie (OpMbI YpaBHEHHH MPSAMOM U INIOCKOCTH YMETh MEPEXOAUTH OT
onHO# opmbl k Apyroit. CieayeT OCMBICIUTh U YCIEIIHO MPUMEHSTh PEIICHHUS KIaCCUYSCKUX
3a1a4 aHAITMTUYECKON TrCOMETpHUHU O B3aMMHOM PACIIOJIOKCHHUU IIPSAMBIX U HHOCKOCTGI)’I, YMETH
OTIPEICNIATH YTIbl U PACCTOSHUS MEXKIY Pa3TUIHBIMU T€OMETPUIECKUMHI OOBEKTaMH.

OTMeTUM B 3aKJIIOYEHHUE, UYTO YCIICITHOE U3yUYCHHUE TUCIUTUINHBI « JInHelHas anrebpay,
nproOpeTeHne HEeOOXOAMMBIX KOMIIETEHINI, YMEHUI M HaBBHIKOB BIQJICHUS MaTEeMaTHUYECKUM
anmapaTtoM TpeOyeT OT CTYJEHTOB OOJBINON caMOCTOATEIbHON padboThl. OOpaTUTEe BHUMaHUE,
YTO KOJMYECTBO YACOB, OTBOJMMBIX Ha CAMOCTOSITENBHYIO PabOTy B COOTBETCTBHH C YUEOHBIM
TJIaHOM, OOJIBIIIEC YMCJIa YaCOB, OTBOJIMMBIX Ha BCE BUBI Ay IUTOPHBIX 3aHITHI.

7. @OoH/ OLIEHOYHBIX CPEACTB

@DoH]T OIIEHOYHBIX CPENCTB NpeacTaBieH B [Ipunoxxenun 2 k paboued mporpamMme W BKJIFOYAET
pazzensl:

1. MeTo bl KOHTPOJISI U OLICHUBAHUSI PE3YJIbTaTOB 00YUYEHUS

2 IlIkana 1 KpUTEPUU OLIEHUBAHUS PE3YIHTATOB O0YUCHHUS

3. OnieHOYHBIE CpEICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpomMexyTouHast aTTecTarus
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Ilpunosicenue 1

TemaTn4eckni MJIaH coePKAHUA TUCHUILTHHBI «/IMHeliHAsA anredpay» Mo HANPABJIEHUIO MOATOTOBKHU
16.03.03 XosnoanjbHasi, KPUOTEHHAs] TEXHUKA M CUCTEMbI sKM3Heo0ecnedeHu st
IIpopuinb: «XooauIbHAA, KPHOTEHHAs] TEXHUKA M CHCTEMBI KM3HeoOecniedeHus» (0axkaaaBp)
®opma 00y4eHHs — OYHASA

I'ox nmpuema 2023/2024
Buabi yueOHoli padoTsl,
BKJIIOYasl CAMOCTOSITEIbHYIO Buabl camocTosiTe/IbHOI padoThI Dopmbl
2| = arrecra-
5 a0oTy CTYyAeHTOB CTYJAEHTOB
Pasznen § §[ paboty cTya ’ YA 10
%)
S|z U TPYAOEMKOCTh B Yacax
n/n KC
J | I/C | Jlab | CPC P K.P. | K.II. | PT'P | Pedepar | K/p | I 3
IlepBbIiii cemecTp
Paznea 1. DiieMeHTHI JIMHEHHOM aJire-
L1 OpbI Marpunbl, 1eMCTBUS HaJ MAaTPULIAMH. 1 3 2 2 3
Omnpenenureny, UX CBOMCTBA M BbIYMCIIE-
Hue. MarpuuHasi 3aluch CHCTEMBI JIMHEH-
1o | HPIX YpaBHEHUM. 1 4 b 3 "
) Boigaua 3aganmii PI'P Ne 1 mo JmHeii-
HOW_aJre0pe.
1.3 | OOpatHass MaTpuiia U €€ BBIUYUCIICHHE. 1 5 2 2
MarpuyHas 3a0uch CHCTEMBI JIMHEHWHBIX
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YpaBHEHUM.

1.4

Cuctembl TMHEHHBIX aITreOpandecKux
YpaBHEHUI, OCHOBHBIE MTOHATHSA U OIIpeie-
neHus1. Pemenue cucteM TMHENHBIX ypaB-
HeHuit merogoM Kpamepa, metomom obpat-
HOW MATpPHIIBI

1.5

Pemenne cucreM TMHENHBIX ypaBHEHUN
MetozioM ["aycca. Panr martpuisl. Teope-
Ma Kponekepa — Kanemnm.

1.6

Meron ['aycca B IpOM3BOJIBHBIX CHCTEMAX
JIMHEWHBIX ypaBHEHUN. OTHOPOIHBIE CH-
CTEMBI JINHEWHBIX YPAaBHEHUM.
CamocrosiTesibHasi padora Nel B ayauro-
PMH 110 JINHeHOH ajaredpe

1.7

Pa3znen 2. Bextopsl. JIunelinble onepamnuu
HaJl BEKTOpamH, MX CBOWCTBA. JIMHEHHBIE
KOMOWHAIMA BEKTOpPOB. JIMHEIHO He3aBHU-
CHUMBIC W JHUHEWHO 3aBHCHMBIC CHCTEMEI
BEKTOPOB.

Brinaua 3aganuii  PI'P Ne2 mo BekTop-

HOW aJreope.

1.8

[Tonsitue Gasuca. KoopauHaThl BEKTOpA.
KomnuHueapHoCcTh, OpTOrOHANBHOCTHL U
KOMIUIAaHAPHOCTH BEKTOPOB.

10

1.9

CkansipHO€ ITPOU3BENEHNE BEKTOPOB U €r0
CBOMCTBA. BekTopHOE Npou3BeneHue ABYX
BEKTOPOB, €TI0 CBOMCTBA.

11

1.10

CwmenianHOE TTPOU3BEJCHUE TPEX BEKTOPOB
U ero cBoucrBa. Brelunciienue o0bema ma-

12

15




paienenumnena. YclIoBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJIBHOCTU M KOMIUIAHAPHOCTH
BEeKTOpoB. OpPTOHOPMHUPOBAHHBINA Oa3wcC.
Bbruucienue ckansipHOro, BEKTOPHOIO H
CMEIIAHHOTO TMPOM3BEICHUI BEKTOPOB, 3a-
JAHHBIX KOOPJAMHATAMH B OPTOHOPMHPO-
BaHHOM 0asuce.

CamocrosiTesibHasi padora Ne 2 B ayam-
TOPHMH N0 BEeKTOPHOI ajredpe

1.11

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Martpuna nepexoaa or 0asuca kK 0Oasucy
npeoOpa3oBaHue KOOPAWHAT BEKTOpa NpHU
n3MeHeHnu 6aszuca. CoOCTBEHHbIE BEKTO-
pBl U COOCTBEHHBIC 3HAYEHUS JHMHEWHOTO
oreparopa.

13

1.12

Paznen 3. KommiekcHbIe YHCJIA 1 MHOTO-
yjIeHbl MHOKECTBO KOMIUIEKCHBIX YHCEIL.
®opMmbl 3anKcH KOMIUIEKCHBIX yucen. One-
panuy HaJl KOMIUIGKCHBIMU 4yuciamMu. Pas-
JIOOKEHHE MHOTIOWIeHa Ha MHOXKHUTEIH
OCHOBHas TeopeMa ajareopsl

14

1.13

Pa3nea 4. AHanuTnyeckasi reoMeTpus
Cucrembl koopauHaT. Paznuunble THIBI
YpaBHEHUH MIOCKOCTH

Boigaua 3aganuii PI'P Ne3 mo anaautu-

YyecKOoi reOMeTpuu

15

1.14

PasnuuHble TUIIBI ypaBHEHMH NpsMOM Ha
IUIOCKOCTH H B IPOCTPAHCTBE

16

1.15

B3aumHoe pacnosokeHwe MNpsSMbIX —Ha
IUIOCKOCTH M B MpOCTpaHCTBE. Brruucie-

17

16




HUE PACCTOSIHUM MEXAy ABYMs TOYKaMH,
TOYKOW W mpsiMOM.. B3aumHoe pacmnoioxe-
HUE IUIOCKOCTEH. Brluncinenue pacCcTossHUM
MEXly TOYKOH U INIOCKOCTBIO
CamocrositeibHas padotra Ne 3 B ayau-
TOPHH 10 AHAJIUTHYECKOI reoOMeTpHH

1.16

KpuBbie BTOporo nopsijika ux reomeTpuye-
CKME CBOWMCTBA. YPABHEHHMS JJUIMIICA, TH-
nepbosel, mapabonsl OOIiee ypaBHEHHE
KpHUBOW BTOpOro mnopsnaka. lIpuBeaenue
KPUBBIX BTOPOT0 MOpsAKAa K KAHOHUYECKO-
My Buay. [loBepXHOCTH BTOpOro mopsiaka

18

(I)opMa arrecranmum

19-
21

Bcero yacos nmo AucHMILINHE

16

32

60

PI'P

cam
pao.

17




Ilpunoscenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCLHUTIJINHE

«J/Iuneitnas aaredpa»

Hanpasnenue noarorosku: 16.03.03 «XonoaunpHast, KpHOT€HHAs TEXHUKA U CHCTEMBI )KH3Heo0ec-
MEYCHUSD.
[Tpoduib: «XonoaunbHas, KpUOT€HHAs TEXHUKA U CUCTEMBI KH3HE0OECTICUEHUS.

Kadenpa: «MaremaTkay.

1.MeToaAbI KOHTPOJISI M OLICHUBAHUSA Pe3yJIbTATOB 00y4eHH s

JIJ11 KOHTpPOJIsl yCIIEBAEMOCTH M Ka4eCTBA OCBOCHMSI TUCLIUIUIMHBI HACTOSIILEN IIPOrpaMMOi
IIPEyCMOTPEHBI CIEAYIONINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH yCIeBaeMOCTH (TEKYILIUH KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTalysl (IK3aMeH).

2.11Ikajia ¥ KpUTEPUN OLIECHUBAHUSA Pe3yJIbTATOB 00y4eHMsI
DopMa NPOMEKYTOUYHOH aTTECTALIMM: IK3aMeH

[IpomexxyTounas arrectanus oOydarommxcst B popMe K3aMeHa MPOBOAUTCS TI0 Pe3ysbTa-
TaM BBITNOJHEHMsI BCEX BUJOB Y4eOHOH paboThl, MPEAyCMOTPEHHBIX YUEOHBIM IJIAHOM I10 JaHHOMN
JTUCIUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YyJbTaThl TEKYIIETO KOHTPOJS yCIIEBAEMOCTH B T€UEHHUE
cemecTpa. O1ieHKa CTeNeH! JOCTI)KEHUS 00y4aroIUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEeHHS 110
JUCUUILIMHE TPOBOJAUTCS MPENOAaBaTeIeM, BEAYLIIUM 3aHATHS 110 TUCLUUIIIMHE METOJIOM 3KCIEPT-
HOH oueHkH. [1o nToram mpoMeKyTOUHOM aTTeCTAllMK MO JUCUUIUIMHE BBICTABIIACTCS OLIEHKA «OT-
JUYHOY, «XOPOULIO», «YJOBIETBOPUTEIBHO» WU «HEYOBIETBOPUTEIBLHO.

HIxaJja oneHUBaHUA Onucanne

BrinonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAeHTa K TNPOMEKXYTOYHOH AaTTeCTAlUM,IIPEIyCMOTPEHHBIE
nporpaMMoil TuciumuinHel. CTyA€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI1, yMEHUI, HABBIKOB NIOKA3aTENSIM, IPUBEACHHBIM B
OTnuyHO TabJIMLax, onepupyeT NpUOOPETEHHbIMU 3HAHUSMU, YMEHUSIMU,
HaBbIKaMU, MPUMEHSET UX B CUTYaIUsX MOBBIIICHHON CJIOXHO-
cTu. [Tpu 3TOM MOTyT OBITH AOMYIIEHBI HE3HAYUTEIbHbIE OLINO-
KM, HETOYHOCTH, 3aTPYJHECHHS IIPH MEPEHOCE 3HAHUU U YMEHUI
Ha HOBbIE, HECTAHIAPTHBIE 3aJa4H.

Xopo1io BrimonHeHsl Bce o0si3aTe/ibHbIE YCJIOBHSI NMOATOTOBKH CTYy-
JAeHTa K MPOMEKYTOYHOH AaTTecTalMu,IpeayCMOTPEHHBIE
porpaMMoil JucuuiuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBME 3HAaHUH, yMEHUH, HABBIKOB MTOKA3aTeJsIM, IPUBEICHHBIM B
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TabIUIaX, ONEepUPYeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKaMu. B To ke Bpems Npu OTBETE JOIYCKAeT HECylle-
CTBEHHBIE TOIPEHIHOCTH, 3a/Jadd pEIIaeT C HEeAo4YeTaMH, He
BIIMSIFOIIMMH Ha OOIIUI XOJI peIIeHusl.

Y 10OBIETBOPUTEIBHO

BrimonHeHsl Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKH CTY-
JA€HTa K MPOMEKYTOYHOH AaTTeCTAIlUM,IIPETyCMOTPECHHBIC
nporpaMMoil JuciumuinHbel. CTy/I€HT 1EMOHCTPUPYET COOTBET-
CTBUC 3HaHI/II\/'I, YMCHHﬁ, HAaBBIKOB IMOKa3aTeCJIAM, IPUBCACHHLBIM B
TabJIMLax, onepupyeT NpUOOPETEHHbIMU 3HAHUSIMU, YMEHUSIMU,
HaBbIkamM#. Ho mmokaseiBaeT HGFHY6OKI/IG 3HaHUWA, IIpU OTBETC HC
JIOTTYCKaeT TPyOBIX OMMOOK WIJIM MPOTUBOPEUNA, OJHAKO B (op-
MYJUPOBAHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXJIy aHa-
JIM30M, apryMEHTAlMeH U BHIBOJAMHU, B PEIICHUH 3a/1a4 MOTYT
COJIepXKaThCsl TpyObie OMMOKU. JIJisi MOJydeHUs] MPaBUIBHOTO
0TBeTa TPEOYIOTCS YTOUHSIOILIUE BOMPOCHI.

HeynosnerBopurenbHo

He BbinosiHeHb! 00s13aTEJIbHBIC YCJI0BUS OATOTOBKH CTY/CH-
Ta K NPOMEKYTOYHOH AaTTeCTALMHU, IIPEIyCMOTPEHHBIE IIPO-
rpammol aucuuiuivasl, MJIM cTyneHT neMOHCTpUPYET HEmol-
HOE COOTBETCTBUE 3HAHWUW, YMEHMI, HAaBBIKOB IIPUBEICHHBIM B
TaONUIIAX, JOMYCKAIOTCS 3HAYUTEIbHbBIC OIIMOKHU, MPOSBISIETCS
OTCYTCTBHME 3HAaHUM, YMEHHUH, HaBBIKOB IIO PsNy IOKa3aTelew,
CTYJIEHT MCIBITBIBACT 3HAYUTENIbHBIC 3aTPYIHEHUS IIPU ONEpPHU-
POBaHUY 3HAHUSAMU U YMEHUSIMU.

3. OueHo4HbIe CPeICTBA

/m

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

Kpatkas xapakrepucTuka OLEHOYHOTO

IIpencrasnenue oue-
HOYHOT'O CPEZCTBA B

cpeacTBa DOC

KonTponbHas
(camocTosiITenTbHAs )
pabota

(KP)

CpencTBo NpoBEpKH YMEHUHN MPUMEHSTh
NOJYYECHHBIC 3HAHUS JUIA PELICHUs 3a]a4
OIPEIECIIEHHOTO THIIA 110 TEME WM pa3je-

1y

KonTponbHble 3a0a-
Hus (mpumep)

PacuerHo-rpadu-
geckasi pabora

(PTP)

CpencTtBo IMpOBEPKU YMEHMM MPUMEHATH
IIOJIyYCHHBIE 3HaHUS 110 3apaHee oIpese-
JIEHHOM METOJIMKE I DPEIICHMs 3ajad
WIM 3aJaHAN 110 MOJYJIIO WIN JUCLIMILIN-
HE B LIEJIOM.

Kommiekr  3amanwuii
TUTST BBITIOJTHEHHUSI
pacueTHO-rpagpuie-
CKOM paboThI

YcTHBIN

CpencTBo KOHTpPOJIsl, OPTaHU30BAHHOE KaK

Bomnpocs o

19



cnenuanpHas Oecela TMEAaroru4ecKoro
paboTHHKA ¢ OOydYalIUMCs Ha TEMBI,
ompoccobecenoBaH o o
He CBA3aHHLIC C U3yYaCMOU JUCHUIIIIMHOU, U TeMaM/pa3,uenaM JAUC-
(Yé) paccyrTaHHOE Ha BBISICHEHHE 00beMa 3Ha- [UTUTAHBI
HUW 00ydYaromierocst Mo OmpeAeIeHHOMY
pasneny, TeMe, mpooJaemMe u T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUM,
Tect TIO3BOJISIFOIIIAS aBTOMAaTU3UPO-

() BaTh NPOLEAYPY U3MEPEHUS YPOBHsS 3Ha-
HUW ¥ YMEHUHOOYYAIOMErocs.

Bapuant Tecta

5 | Dx3amenanuonHsie | CpeJCcTBO MPOBEPKHU 3HAHUM, YMEHMM, Ha- | DK3aMEHAIMOHHBIC

OWIIETHI BBIKOB. MOXET BKIIFOUAaTh KOMIUIEKC TEOpe- | OUIIETHI.
(9B) THYECKUX BOIMPOCOB, 3a/1a4, MPAKTHUYSCKUX
3a/1aHHMN.

3.1.Tekymuit KOHTPOJIb

OLeHOYHBIE CPENICTBA TEKYLIETO KOHTPOJIS YCIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOMPO-
CBI U 3a/1aHus B (hopMe OIAHKOBOTO TECTHPOBAHUS JJIsi KOHTPOJISI OCBOCHUS O0YYAIOIIMMHUCS Pa3fie-
JIOB JUCLMIUINHBIL, iprem PI'P.

Conep:xanue pacyeTHO-rpauuecKoii padoThl.

PacuyerHo-rpadguyeckas padbora Nel mo imHeiiHoi aaredpe.

Kpatkoe copepxanue pacueTHO-rpadudeckoit paboThl:

Matpuuel u onpenenurenu. Perienue cucreM JIMHEHHBIX anreOpanyecKux ypaBHEHUH MeETOAaMH
I"aycca, Kpamepa u 06paTHOIl MaTpHUIIBL.

PacueTrHo-rpajduueckas padora Ne2 mo BeKTOpHOI ajiredpe.

Kpatkoe copeprkanue pacueTHO-Tpaduueckoil paboTHI:

Bekrtopsl, aelictBus Haj BekTopamu. CKalIspHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BEACHUS BEKTOPOB.
PacuerHo-rpaduyeckas padora Ne3 mo aHAIUTHYECKOH reOMETPUM.

Kpartkoe copeprxanue pacueTHoO-rpaduyeckoit paboThl:

Pa3nuuHble BUIBI ypaBHEHUM IPSIMOU U INIOCKOCTH. B3anMHOE paciosokeHue npsIMbIX Ha IUIOCKO-
CTH, IIJIOCKOCTEHN B IIPOCTPAHCTBE.

KommiiekT 3ananmii
JJIS1 BBINOJIHEHHM pacuyeTHO-Tpaduyeckux padot (PI'P)
Mo JucuuIuinie «JIuneiiHas anredpa»

PI'P Nel, yactp 1

-1 1 0 2 0 2
3amanue Nel. [lanel Mmatpur A= 1 3 2 | uw B=|0 -3 3|
4 0 -3 1 1 -1

Beimonuauth neiicteus: A’+8 B.
3aganue No2. [TpogomkuTh JaHHOE MATPUYHOE PABEHCTBO

Y IIPOBEPUTH €TI0 I MaTpUL] 4 U B U3 IepBOro  3aJaHusl.
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3aganue Ne3. BelunuciauTh ONpeesuTellb ABYMS CIIOCOOaMHU: pa3oKEHHEM TI0 IEPBOM CTPOKE U
pasyIoKeHUEM IO MIEPBOMY CTOJIOITY.

[
=N O
[E
|
—_

3amganne NoS. Pemuth maTpuuHoe ypaBHeHrne AXB=C (naiitu X). Caenats npoBepKy.

-1 2
2 1

3 4

;B=
2 3

-

;c=( 0 4).

-9 3

3azmanue Ne6. Haiitu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15|
3 -8 2 6 20

PI'P Nel, 3apaHusi IO pelICHHIO CHCTEM JIMHEHHBIX aJIre0pandecKux ypaBHeHH I
3aznanue Nel. Pemuts cucremy meronoM Kpamepa. Caenatb npoBepKy.

X +4x,—x;=-2
2x,+2Xx,+3x,=7.
3x,+6x,-2x,=1

3amanue No2. Pemuth cuctemy u3 Nel MeTo0M 00paTHON MaTpPHIIBL.
3amanue No3. Pemmuth cuctemy u3 Nel meronom ["aycca.

3aganue No4. PemnTh HEOTHOPOIHYIO cCUCTEMY MeToioM ['aycca. Halitu oOmiee pemenue u
YacTHOE pelICHHUE.

X +x,+2x,+3x,=5
3x,+2x,—4x,—2x,=1
S5x,+4x,+4x,=11
3anmanue NoS. Pemuts ogHOpOIHYIO cucteMmy metofoM ["aycca. Halitu o6miee pemenue u @CP.
2x,+6x,-9x;-9x,=0
4x,-5x,+x,=0
3X1+3X2_7X3_4X4:O'

X, —3x,+2x,+5x,=0

PI'P Nel, yactp 2
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n, p 00pa3yioT 6a3uc B MPOCTPAHCTBE U PA3IOKHUTH BEK-

3aganue Nel. ITokasars, 4TO BEKTOpPBI M,
i=(2,0,3],p=(-2,-1,1],a=(5,-4,13|.

Top @ 1O 3TOMY Gasucy: m=(1,-1,2]
3anarue No2. Jlanbl BeKTOpSI M U M. BHIACHUT — KOITMHEAPHEI M BEKTOPHI d U b.

m=(28,-8,8),n1=(-21,6,-6),a=2m+n,b=2n-m.

Sananue Ne3. Haiitu |a

» €O || =642,

Bamanne Ne4. Jlan A ABC. Haittu £ B, ecim Al1;-1;2),B(3;3;2/,C(7;1;2].
3amanme NeS. Tlpy kakux "x' BEeKTOpsl d M b mepreHIuKyISpHbI?

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

3aganue Ne6. HaiiTu ruomans napasiesorpaMmma, oOCTPOCHHOTO Ha BeKTopax d u b.

a=2m-5n,b=m+n, n|=3,|m,n =5

m|=12,

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

3aganue Ne8. JlaHbl BeKTOpBI d,b,C. BRIACHUTH — KOMIUIAaHAPHBI I BEKTOPBI. ECiN BEKTOPBI HE
KOMIUTaHAPHBI, TO HAWTH 00BEM TapasuIeNIenuIea, MOCTPOSHHOTO Ha BEKTOpax d,b,C u ompene-
JUTH — KaKylo TPOHKY OHU 00pa3yroT.

all;-1;5/,b(2;4;-2),c(3;0;1).
3amanue Ne9. Jlis nmuneiiHoro oneparopa A 3amaHbl 00passl 0a3sUCHBIX daeMeHToB Ae ,Ae,, Ae;
. Bamucath Matpuily ornepatopa A B Oasuce €;,€,,€; i HallTH 00pa3
JJIEMEHTA X.
Ae =7e+3e,-2e,,Ae,=e, —e,t4e,,Ae,=2e +2e,+3e,,
x=2e,—4e,te,,
3aganue Nel0. Haiiti coOcTBEeHHbBIE 3HAYSHNUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OTepaTopa, 3a-
-4 1)

JIAHHOTO B HEKOTOPOM 6asuce mMatpuieil A= 7 o

PI'P Ne 1, yacTtp 3

3ananue Nel. Tlpsmas [, mpoxoaut yepes Touky A mapamiensHo BekTopy q. I[Ipsmas [, mpoxo-
JIT Yepe3 TouKy B neprienaukynsapHo BekTopy Nn. HaiiTu Touky nepecedeHus mpsiMbIX U IOl MEX-
ny HuMe, e A(3;5),G(1;3),B(0;5),A(-3; 4.

3ananue Ne2. Jlana npsamas [, [Ipsamas [, npoxomut yepes Touku A u B. Haiitu paccTosnue ot
TOUKH nepecedeHnst npameix I, u 1, 1o npamoii L.

|x=-8t-3

% y:3t+4,A(4;0),B[‘7;3),13:9x—12y+2:(),

3amanne Ne3. Haiitu paccrosinue ot Toukn M, 10 miockocT &, poxosineii uepes Touky A
HepIeHIuKyIapHo BekTopy N, ecmu My(0; 1; 7), A(2;-1;4), n(6;22; -3).
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3amanue Ne4. HaiiTu yroa Meay IIOCKOCTBIO O M TNIOCKOCTBIO [3, MPOXOISIICH Yepe3 TOUKU
A,BuC,ecn a:5x+y+4z-28=0,A(5;2;5),B(3;7;0/,C|-4;-3;-1].

3aymanue NoS. 3anucaTh KAHOHUYECKHE YPaBHEHUS MIPSIMOMA, 3aJaHHOW OOLTUMH YPAaBHEHUSIMH.
x+2y-9z-10=0;
3aganue Ne6. HaiiTi TOUKY mepecedeHus npssMoi | M MIIOCKOCTH O U yroj MEXIY HUMH.

X222 L2y -32- 1220,

3ananue Ne7. Ilpsamas [, mpoxomur yepes Touku 4 u B. Tlpamas |, npoxomut uepes Touxy M
TEPIEHAUKYIIAPHO MIOCKOCTH «. Haiitu yron mexay npsiMbivu [, 1 Ly BBIACHUTE — niekar u onu
B OJIHOM INTIOCKOCTHU WJIA CKPEIIHUBAIOTCS.

Al9;-3;1),B(4;4;-5/,M[-1;11;-11),a:2x+3y-z-1=0.

3ananue No8. Jlns naHHOU KpUBOM  yKazaTh (DOKYChI, SKCIIEHTPUCHUTET, AUPEKTPHUCHL. [locTponuTh
KPUBYIO, H300pa3uTh (POKYCHI, AUPEKTPUCHI.

3aganne Ne9. Ilpusectn ypaBHeHHE KPUBOH 9 x*— 25 y*—18x+200 y — 616 =0 K KAHOHHYECKOMY
BUJly U TIOCTPOUTH KPHUBYIO.

KonTpoabHble 3a1anus (mpuMepbl)

Bapuanr.
| Hais F(4)
. HanT 3HAYCHUA MAaTPUYIHOI'O MHOI'OYJICHA
. o (-1 0
F()=-x +2¢ - x+3,4 :|
3 2]
20 8 1 -5

2. HaiiTu panr MaTpuiibl IpUBEIEHUEM K CTYIIEHYaTOMY BHUJTY '

fd fad =
1
.
Lo

3. BEIUHCIUTh OnpeieiuTeNh MPUBEICHIEM K CTYIICHIATOMY BUITY

4. Haiitu matpuity, oOpaTHyr0 naHHoOW (a). PemuTs MaTpuuHOe ypaBHeHUE (0)
L)

3 (1 -2]

T -1 ‘ 3

(a) ' ORN

5. Pemuts cuctemy ypaBHeHUH. YKa3aTh oOlI€e U OJTHO YACTHOE peleHue (a).

Ly B

bd lad —

Pemmth cuctemy ¢ moMoIbpo o0paTHOi MaTpullsl u o hopmynam Kpamepa (6)
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‘4x, +9x, - Sx, - 8x, =5 (x +2x, +x, =5
3x, +7x,- 2x, - 4x, =4 3x, - 5x, +3x, =-7
@) | 2x, +5x, +x, +3x, =3 ©) | 2x, +7x,- x, =13
Bapuant
L. Pacniucath pasioxenue Bektopa ¥ 1o Bektopam P> 9"
x ={5,-12,] p={1.-30] g=[1-11 r={0,-12]
2. Komnuaeapusl i Bektopsl 2 u 47
a=2,0,]] b={-231 p=2a+2b q=3a-2b
AAAA,

3. [ana nupamuja ¢ BeplIMHAMU B TOUKAX

A(-2,4,8) 4(4.-1.2) A(-87.10) A,(-3.4,-2)

Haiitu:

a) yrojl Mexay peopamu 4,4, , A4,

0) 00beM MUpaMHUTBI

. A 4,4,
B) JUIMHY BBICOTHI OITYIIEHHOM Ha I'paHb 2

. A4, A, A,
') HAalTH JUTMHY MEAMaHbI, IPOBEICHHYIO U3 BEPIIMHBI ‘1 K peOpy

4. BpraucnuTh miolaip napauienorpaMma, ocTpOEHHOro Ha Bektopax ¢ u ba _ YTOJI MEXAY

Bextopamu ¥ u ¢

T
£7:2P+q b:p-Sq ‘P‘:2 ‘9‘22 a_z.
Bapuant

(MM, M,).

y M,
1. Haiitn pacCTosAHUEC OT TOYKU A0 IIJIIOCKOCTH

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

x+y+z-2=0

o |x=y-3z+0=0
2. BeinucaTh KaHOHWYECKOE YPaBHEHHE NIPSIMOM: -~ -

x=-2 y-3 =z+l

&

-4 4 x+y+2z-9=0

3. HaiiTi TOUKy nepecedeHus NpsMOi U IIOCKOCTH: | |



4. HaiiTu TOUKy A

x-1_y

I CHMMETPHUYHYIO TOYKE P OTHOCHUTCJIIBHO HpHMOI/I

5. Hamwmcats YpPaBHCHHUC IIJIOCKOCTU « npoxo,uﬁmeﬁ qepe3 TOUKY

(MM) M, (32 0) ’vf(415) M, (2;- 4)
MpSAMOit

6. HaiiTi kocuHycC yriia MeXJy MJI0CKOCTAMU %o %

o :3x- y+3=0 a,:x-2y+5z-10=0

BapuaHT 3agaHui MPOMEKYTOYHOTO TECTA

1.1. Haiitu panr MaTpuisl NpUBEACHUEM K CTYIIEHYaTOMY BUAY

1 -2
=
3 4]

1.2. Pemiuth MaTpuyHOE ypaBHEHUE

-

3x, - 5x, 4+ 3x

1.3. Pemuts cuctemy no gpopmynam Kpamepa

x =|5,-
2.1. Hamicars pa:monceHHe BekTopa ¥ 1o Bexkropam 97 T T

g =|1,- 11] r=|0,-12

-8
11

(x, +2x, +x, =3

-

|1.1.'_ +Tx, - x, =13

1

0

;. P(0:-1:3)
"

U TCPHCHAUKYIISIPHO

p ={1,-3,0|

b

2.2. BeIYuCIuTh IUIOMIAIb MapajuiesiorpaMMa, TOCTPOSHHOTO Ha BekTopax ¢ u ba _ YIOJI MEXITY

sextopamu ¥ u 9

T

a=2p+q b=p-3q ‘P‘:Z ‘C]‘Zz a—z
-7 - o)
2.3. Jlana nupamua ¢ BEpIIMHAMHU B TOUKAX AIAEA-‘A*. 4(6,1,3) R 4,(6, 3], 4,(2.2,0) ,
A,(-5,1,0)
Haii A A, A4,
alliTH JUIMHY MeIHaHbl, TPOBEICHHYIO U3 BEPIINHBI ‘| K peOpy

x-2 y-3 =+l
3.1. HaiiTi TOUKY mepeceyeHus mpsmMoii u iockocTu: | | 4 g ¥ry¥2z-9=0
3.2. HaiiTu TOoukKy R CHMMETPHYHYIO Touke £ oTHOCHTENEHO mpsAMOii I P0:-1:3) u
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. M
3.3. Hammcath ypaBHeHHe TUIOCKOCTH ¢ mpoxojsiied depe3 TOYKy ~— ° W NEepHeHIUKYISIPHO

] B 'y 1. 1 1
- (1)), M‘D(3._b._0)’ M, (415) M, (i 1:4),

T N T , =
4.1. Jlana kpuBas BToporo ropsaka © 0 - 12 #ley+l6 =0

KPHUBOH U TTOCTPOUTH .€€

. [loxy4nTh KAHOHMYECKOE YpABHEHUE

€,e,,e .6, ,6,

4.2. CocTaBUTh MaTpHIly Nepexoa oT 6a3zuca 5 x Gasucy © , €CIlu

¢, =2¢ ve, v 6, =6 -6, Fe 6 =6 + 20, +i,

Kputepun onenkmu:

- OLIEHKA «3a4TE€HO» BBICTABISAETCS CTYAEHTY, €CJIM OH PEryJsipHO B TEUCHHE CEMECTpa Mpe/iCTaB-
JISUT pelleHyst 3aj1ay, BHIIOJHUII MOJTHOCTBIO BCE 3aJjaHMsI M UX 3aIUTUII, OTBETUB HA BOIIPOCHI Ipe-
nojaBare’s;

- OLICHKA «HE 3a4TE€HO» BBICTABIIIECTCS CTYACHTY, €CIIM OH HEPETYJIIPHO B TEUEHUE CEMECTpa Ipe] -
CTaBJISUI PELICHUs 3a/1a4, BHIIOIHUII 33JaHHs HE TIOJHOCTBIO MJIM BOOOIIE HE MPEICTaBIISAT PabOThI
Ha MPOBEPKY, JOIMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIIPOCHI MPENOIaBaTENsL.

Jnist mpoBeieHNsI TEKYIEro KOHTPOJIS 3HaHUH CTYJICHTOB B TMCTAHIIMOHHOM (hopMaTe B pas-
paboTtanHbIX Kadeapoil «MaremaTrka» OHJIAH-Kypcax MUMEIOTCS MPOMEXYTOUHbIE (IpOOHbBIE) Te-
CTBI.

3.2. IIpoMexxyTOYHASA aTTECTALUSA

[TpomesxyTounas arrectanus - (3K3aMeH) IPOBOAMTCS 110 OMiieTaM B YCTHOM (opme.
Bpewmst U1 moAroTOBKM OTBETa Ha BONPOCH! He Oosiee 45 MUH.

bunert BKiIr04aeT TEOPETUUECKUN BOIIPOC U 3aJIaUH.

KommiiekThl 5K3aMeHallMOHHBIX OUIETOB XpaHATCA Ha Kadenpe «MaTemMaTukay.
Tunosbie BapuaHThbI OMJIETOB NPUJIATAIOTCS.

KommiekT Bonpocos
o JucuuIuiiHe «JInneiiHas anredpa»

MaTtpu1ibl, TUIIBI MATPHIL.

Ornepanuu ¢ MaTpUIlaMu, UX CBOKCTBA.

YMHOXEHUE IPSIMOYTOJIBHBIX MATPHIL.

Matpuynast popma 3anMcH CUCTEMBI TMHEHHBIX alre0panyecKux ypaBHEHUH.

Onpenenureny U UX CBOKCTBA.

[Tonsitue onpenenutens. MUHOPHI U anredpandeckue JOMOTHEHUS.

CucTteMbl TUHEHHBIX aNreOpandyeckux ypaBHEHH, OCHOBHbIE MOHATHUS U ONPEACTICHHUS.

IIpaBuno Kpamepa pemnieHus CUCTEM JTUHEUHBIX YPAaBHEHUIA.

9. OO6paTHas MaTpula U €€ BHIYMCIICHUE. Y CIIOBHE CYIIECTBOBAHHS 0OPaTHON MaTpPHUIIBL.

10. Pemienne cucteM JUHEHHBIX adredpanyecKux ypaBHEHUH METOJIOM 0OpaTHOM MaTpHIIbI.

11. Meton I'aycca penieHust cucTeM JIMHEWHBIX YpPaBHEHUM.

12. Pemenne mpou3BOJIBHBIX CUCTEM JIMHENHBIX ypaBHEHUHN MeTo1oM ['aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemn.

14. OqHOpOAHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUN. KpuTtepnii cyiiecTBOBaHUSI HETPUBUAIBHBIX pe-
LICHUM.

15. IlonsiTHE BEKTOpA M JIMHEMHBIE ONIEPALIMH HAJl BEKTOPAMHM, CBOWCTBA OIEpaluil.

NN R =

26



16. JIuneitnas KoMOUHAIUST BEKTOPOB.
17. JInneiiHas HE3aBUCUMOCTh M JIMHEWHAsl 3aBUCUMOCTh N€OMETPUUYECKNX BEKTOpOB. Kpurepnii

JIMHEWMHOU 3aBUCUMOCTHU.

18. [Tonsitue 6a3uca. KoopauHatel BEKTOpa.

19. OpToHOpMHpOBaHHBIN 6a3uc. Pa3noxeHue BeKTopa o BeKTopam Oa3uca.

20. YriopsimoueHHast TpoliKa BEKTOPOB.

21. CxansgpHoe, BEKTOPHOE U CMELIaHHOE MTPOU3BECHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM OasHce.
22.YcnoBus OpTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMIJIAHAPHOCTH BEKTOPOB.

23.
24.
25.

Nownkewbd

8.
9.
10. Kanonnueckue ypaBHEHHS c(epbl, IITUIICON 1A, KOHYCOB, THIIEPOO0IONI0B, TapabOI0UI0B.

JIuneliHbIe IPOCTPAHCTBA.
Martpuna nepexoaa ot 6a3uca kK 0a3ucy.
CoOcTBeHHbIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS MATPULIBI.

AHauTHYeCKAasl FeOMeTpHs

Cucrempl koopauHar. JleKapTOBBI HPSIMOYTOJIbHBIE KOOPAMHATHI Ha IUIOCKOCTH W B IIPO-
CTPAHCTBE.

[TonsipHast cuctemMa KOOpIUHAT.

Pa3nuuHble TUIIBI yPABHEHUN IIJIOCKOCTH U IIPSIMOM.

Brrunciienne pacCTosiHUA MEXAY TBYMSI TOUKAMH, TOYKOW U MPSIMOM, TOUKOM M TJIOCKOCTBIO.
Brruncnenmne pacCTosHUS MEXy CKPEIMBAIOIIUMUCS MPSIMbBIMHU.

Brruncnenue yriioB Mexy AByMs IPSMBIMH, IPSIMOU U IUNIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.
KpuBble BTOporo mopsiika MX reoMETpUYECKHE CBOMCTBA M ypaBHeHus. IIpuBeneHne kpuBoit
BTOPOTO MOPSAAKA K KAHOHUYECKOMY BHIY.

KanoHndeckue ypaBHeHHUs HJUIUIICA, TUIIEPOOIIBI, TapaboIIb.

VYpaBHEHHE TOBEPXHOCTU BTOPOTO MOPSIIKA.

TunoBbie BApHAHTHI OUJIETOB
no pucuumuinHe «JInneitnas aaredpa»

MUHHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHMS POCCUMCKOU ®EJIEPALIMNA

®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUPEXXJIEHUE BBICILIIETO OFPA3OBAHU S
«MOCKOBCKUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «MaTematukay
HucuuruinHa — «JIuneitHas anredpa»
Kypc 1, cemectp 1

w

3K3AMEHAIIMOHHBIN BUJIET

Onpenenureny U UX CBOMCTBA.

12
Pemnts MaTpu4HOE ypaBHEHHE XB:A, eciu A= f’ .

Pemnte cucremy MeTo1oM 00paTHOM MaTpUIIBI {X H2x,=-1,

Jlaner Bextopel d=(-5,9,8),b=(-3,1,-2),6=(-8,10,-10|. [TpoBepuTh — KOMILIAHAPHBI
i onn. Ecnin Her, HaifTn 06beM mapasiesenuena, MoCTPOSHHOTO Ha BeKTopax d,b,C.
Haiiti yron mexny Bektopamu a=|1,-2,-2/u b=(2,0,1).
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VYTBep:kJIeHO Ha 3aceaHuu Kadenpsl maremMaTuku «_03» 052023 r., mporokoin Ne 10

H.o. 3aB. kadenpoit H.B. BacunbeBa / /

MUHHUCTEPCTBO HAVKU U BBICLIIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALINNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHME BBICIIIEI'O OFPA3OBAHUS
«MOCKOBCKUM MOJIUTEXHUYECKNUU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®dakynbTeT 0a30BBIX KOMIIETCHIIHH, Kadenpa «MaTemarukay
Hucuunnuna «JIuHeitHas anreGpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneiinas komOunanms BektopoB. baszuc. Koopaunarter BekTopa.

12-1}(310]
2. Berucnuts onpenenurens MaTpunbl C=A', ecmn A= ..

b
3. Pemmre cucteMy ypaBHeHUI MeTonoM [aycca { 4x,-2x,+3x,=12, {x1+ 5x,-3x,=1,
4. Tlokasath, uto BekTopel m=(1,-1,2], n=(2,0,3], p=(-2,-1,1) obpasyror 6asuc B mpo-
CTpaHCTBE.

5. Jlano oGuee ypaBHenue npsimoit  —2 x+3 y— 5=0. HamucaTb: ypaBHEHHE IPSIMOIi C YIIOBBIM

K03 PHLIMEHTOM; YpaBHEHHUE MPSIMOM B OTPE3Kax; HOPMAIbHOE ypaBHEHHE TPSMOI.

VYr1BepxkaeHo Ha 3acenanuu kadenpsl MmaremMatuku «_03» 052023 r., mpotokoa Ne 10

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

Jyist TpoBeIeHuUst IPOMEKYTOUYHOTO KOHTPOJISl 3HAHUH CTYICHTOB B JUCTAHIIMOHHOM (hopMma-
T€ B pa3paboTaHHbBIX Kadenpoit «KMaTreMaTrkay OHIANH-Kypcax UMEIOTCSI HTOTOBBIE TECTHI.
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	Введение
	Предмет, задачи и содержание дисциплины. Основные этапы развития дисциплины. Структура курса, его место и роль в подготовке бакалавра, связь с другими дисциплинами.
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	Тема 1. Линейные операции над векторами, их свойства. Линейные комбинации векторов. Линейная зависимость и независимость векторов. Базис системы векторов. Единственность разложения вектора по базису. Ортонормированный базис.
	Тема 3. Линейные пространства. Понятие базиса пространства геометрических векторов. Преобразование матрицы линейного оператора при переходе от базиса к базису. Собственные значения и собственные векторы матрицы.
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	Системы координат. Декартовы прямоугольные координаты на плоскости и в пространстве. Полярная система координат.
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	Раздел: элементы линейной алгебры
	Матрицы и определители. Прежде всего, студент должен понять, что матрица – это таблица чисел (причем эта таблица может иметь одинаковое число строк и столбцов, а может быть и прямоугольной), а определитель- это число, записываемое в виде квадратной таблицы, то есть определители существуют только у квадратных матриц.
	Следует обратить особое внимание на операцию умножения прямоугольных матриц и понять, каким получается порядок матрицы – произведения. Особенность матриц также состоит в том, что произведение матриц не перестановочно, то есть .Следует обязательно убедиться в этом, решив соответствующие задачи.
	Важным является понятие обратной матрицы. Надо знать условие существования обратной матрицы и алгоритм ее построения. После ее вычисления целесообразно делать проверку правильности решения, выполнив операцию умножения (должна получиться единичная матрица)
	При изучении определителей надо четко усвоить понятия минора, алгебраического дополнения, знать многочисленные свойства определителя. Для освоения техники вычисления определителей целесообразно, выбрав произвольный определитель выше третьего порядка, раскрыть его различными способами, применяя разложение и по строкам и по столбцам. Обратите внимание, какие строки (столбцы) предпочтительнее выбирать для раскрытия определителя, чтобы упростить его вычисление. Особенно эффективно вычисление определителя с помощью элементарных преобразований, приводящих его к треугольному виду.
	Раздел: Элементы векторной алгебры
	Раздел: Аналитическая геометрия
	Тематический план содержания дисциплины «Линейная алгебра» по направлению подготовки
	Раздел 1. Элементы линейной алгебры Матрицы, действия над матрицами.
	Раздел 4. Аналитическая геометрия
	ПО ДИСЦИПЛИНЕ
	«Линейная алгебра»

	Аналитическая геометрия
	1. Системы координат. Декартовы прямоугольные координаты на плоскости и в пространстве.
	2. Полярная система координат.

