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1.  eawn, 3a1a4M U IVIAHMPYeMble Pe3yJabTaThl 00y4eHHUs 10
AUCHUILINHE

K ocHOBHBIM yenam 0cBOCHUS TUCHUILIMHBI «JInHelHas anredpay» ciaeayeT OTHECTH:

- BOCIIUTaHHE Y CTYJCHTOB O0IEil MaTEMAaTHYEeCKOM KyIbTYpHI;

- IpuoOpeTeHHre CTYACHTaMU IIUPOKOr0 Kpyra MaTeMaTH4YeCKUX 3HaHWM, yMEHUH u
HaBbIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY U JEAYKTUBHOMY MBIIIJICHHIO
Hapsily ¢ pa3BUTHEM MaTEMATUYECKOW MHTYUIINH;

- YMEHHUE CTYJEHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3y4eHUs] yueOHOU U Hay4-
HOW JIMTEpaTyphl, COAEPIKALIEN MaTeEMaTUUECKUE CBEICHUS U PE3YJIbTaThI;

- IOATOTOBKY CTY/ACHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBaJTM(PUKAIIMOHHON Xapak-
TEPUCTUKON OakaliaBpa 1o HampaBJIEHUIO, B TOM 4ucie (popMUpOBaHHE YMEHHMH HCIOJIH30BAThH
OCBOEHHBIE MaTeMaTHYECKHE METO/IbI B MPOPECCUOHATBHOMN JAESITEIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUAX LHU]-
pPOBOI TYpOYJIEHTHOCTH U BBICOKHX TE€XHOJIOTMUYECKHUX PUCKOB COBPEMEHHOU HU(pOBOIi IKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0cBOEHUS NUCUUIUTMHBI «JIMHeHas anre6pay clieyeT OTHECTH:

- OCBOCHHE CTYJCHTaMU OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIONINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOUMYIO JUIsl YCIEIIHOTO PEeLICHHs MPUKIIAAHbIX 3a/1a4;

- (popmupoBaHue y cTyaeHTa TpedyemMoro Habopa KOMIETSHIMH, COOTBETCTBYIOIIUX €T
HAIPAaBIIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OOyuenne 1o gucuuiuinHe «JIuHeitHas anreOpa» HampaBieHO Ha (opMupoBaHHE
y o0y4arommxcst ciaeayomux kommnereHiui B cootserctBun ¢ ®I'OC 22.03.01 «Marepuanose-
JIE€HUEe M TEXHOJIOTUM MAaTepuajoB», YTBEPkKAEHHBIM mpukazoM MwunoOpHayku Poccum ot
02.06.2020 N 701:

Koa 1 HauMeHOBaHNe KOMIIETEHIIUIA HH}]HKaTOPLI JAOCTHKCHHUA KOMIIC-

TCHIIUHU

OIIK-1. CriocoGen pemiars 3a1a4u, OTHOCS- HOIIK-1.1. Pemaer 3amauu, OTHOCSAIIHECS K

nuecs: K mpoeCcCuOHANTBHOM IeATeTbHOCTH,
MMPUMCHAA MCTOABI MOJCINPOBAaHUSA, CCTC-
CTBCHHOHAYYHBIC U O6HI€I/IH)KGHepHBI€ 3Ha-
HUS

npodecCHOHANBHON JIeATENbHOCTH, TMpUMe-
HSASI METOJbl MAaT€MAaTHYECKOT0 MOJIETUpPOBa-
HUS, €CTECTBEHHOHAY4YHbIC U OOIICHHKEHEeP-
HBIEC 3HAHUS.

OIIK 4. CnocoOeH npoBOAUTE U3MEPEHUS U
HaOo1eHus B cdepe mpodhecCuoHaIbHOM
JIeSITeNIbHOCTH, 00pabaThIBaTh U MPEICTaB-
JSATh SKCIIEPUMEHTAJIbHbIE JTaHHBIE

NOIIK-4.2. IIpoBoauT U3MepeHus U HabIto-
JieHus1, 00pabaTbIBaeT SKCIIEPUMEHTAIbHbIE
JTaHHBIE U TIPEJCTABIISET UX.

NOIIK-4.3. O0pabaTbIBaeT pe3ynbTaThbl
HAY4YHO MCCIIE0BATEIbCKOM NeSITeNbHOCTH,
UCTIONB3Ys CTaHAApPTHOE 000pPYy/I0BaHHE,
pUOOPHI M METOIMUECKUE MAaTEPUAITHI.

2. MecTO TMCHUILTHHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrpaMMbl

Hucuumumna b1.1.11.1 Jluneiinas anredpa oTHocuTCs K 00s3arenbHOl yacTu 6ioka bl:
Monyne «MareMaTH4ecKue U €CTECTBEHHO-HAYyYHbIE JUCITUIINHBI.




E¢€ nzyuenue odbecrieunBacT n3y4eHUE TUCIIUILINH:
B obazamenvnoti yvacmu:
- 3JIEKTPOTEXHUKA U AIEKTPOHUKA,
- MaTEeMaTUYECKU aHaJIN3;
- (husuka;
- (hr3MKa KOHAEHCUPOBAHHOTO COCTOSTHMUS,
- TEOpHUsl CTPOEHUS METAJLIOB;
- TEOpETUYECKas MEXaHUKa,
- MOZIEIUPOBAaHNE CBOMCTB MaTepHaIOB U TEXHOJIOTMUYECKHUX IIPOLIECCOB;
- SKOHOMHKA 1 OpraHM3aLus IPOU3BOJICTBA.
B yacmu, ¢hopmupyemoui yuacmuuxkamu oopazoeamenbHuix OMHOUEHUL:
- LU POBBIE TEXHOJIOTMH B IPOTHO3UPOBAHUN CBOMCTB IOJIMMEPHBIX MATEPUAIOB.

3. CTpyKTypa M cojepKaHue TUCHUILTHHBI

OO01mast TpyA0€MKOCTh TUCHIUTUIINHBI COCTABISAET 3 3a4eTHbIe enuHUIbI -108 vacos.

3.1. Buapl yueOHoii padoThI U TPYI10eMKOCTh

n/n Buj yueonoii pa6oTni fsc‘]:::eﬂm Cemectp 1
AyIMTOpHBIE 3aHATHS 48 48
B ToM uucne:
Jlexuun 16 16
1.
CemuHapcKue/MpakTHIECKUE 3aHATHS 32 32
2 JlaGopaTopHblie 3aHITHS - -
: CamocrosiTeibHAas pa6oTa 60 60
IIpome:kyToUHasI aTTeCTALUSA
IK3aMeH c) €)
Hroro 108 108

3.2. TemMaTu4ecKHil MJIaH U3y4YeHHs JUCITUINHBI

Pasmemnién B mpunoxenuu 1 k pabodeit mporpamme.
3.3. CoaepixaHue pa3/iesioB JMCHUIINHBI
BBenenue

[Ipenmer, 3amaun u colepxanue TUCUUILUIMHBI. OCHOBHBIE ATalbl PA3BUTHUS TUCIUILIN-
Hbl. CTpyKTypa Kypca, ero MeCTo M pojib B MOJTOTOBKE OakasiaBpa, CBSI3b C IPYTUMH JAUCITUTLIH-
HaMH.



Paszgea 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl u onpeaeanuTe

[Tonstue marpuuel. Buapl matpun. [eiictBus Hag matpunamu. Onepanuy HaJ MaTpulia-
MU 1 UX CBOHCTBa. OnpeaenuTesnn, UX cBOMCTBA U BbruucieHus. [loHsTrus MuHopa u anredpau-
YECKOro JONOoJHeHUs. PaznoxeHue onpenenurens 1o 3JIeMeHTaM CTPOKH WM cTosoua. Beruuc-
JICHUE OIPEIEIUTENCH Pa3IUYHOIO IOPSAKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCICHUA. DIIEeMEHTapHbIe MpeoOpa3oBaHUs MaT-
puil. [IpuBeneHne MaTpuilbl K IMaroHalIbHOMY WM TpanelurueBUIHOMY Buay. Matpudnas ¢popma
3alKCU CUCTEMBbI JINHEHHBIX allreOpandeckux ypaBHeHui. Panr maTpuisl.

Tema 2.Pemenne cucreM JUHEHHBIX AJIre0pandecKuX ypaBHeHuUil

CucreMbl IMHEHHBIX alredpandecKkux ypaBHEHHI, OCHOBHBIE MOHATHS. Pelienue cucrem
JUHEHWHBIX ypaBHEHHMH MeToaoM Kpamepa, MeTomomM oOpaTHOW MaTpuilbl, MeTojgoMm [aycca.
Teopema Kponekepa — Kanennu. Pemenne npou3BOiIbHBIX CHCTEM JIMHEMHBIX YpPaBHEHUH Me-
tonoM ["aycca. Pemenue olHOpOAHBIX cHCTEM JMHEHHBIX ypaBHeHHiIl. Kpurepuii cymiecrBoBa-
HUS HETPUBUAJIBHBIX PEIICHUM.

Pa3nes 2. DiieMeHTBI BeKTOPHOI aJredpbl

Tema 1. JIunelinble omepanuu HaJ BEKTOpaMH, WX CBOMCTBA. JIMHeiHble KOMOMHAIIUU
BEKTOPOB. JIMHEHAasg 3aBUCHUMOCTh M HE3aBUCUMOCTb BEKTOPOB. ba3uc cuUCTEMBbI BEKTOPOB.
EMMHCTBEHHOCTH pa3ioKeHUs BEKTOpa 1o 6asucy. OpTOHOPMUPOBAHHEIN Oa3wc.

Tema 2. CKaJ'ISIpHOG, BCKTOPHOC U CMCIIAHHOC IIPOU3BCACHUA BEKTOPOB, UX CBOMCTBA. Y CIOBHUS
OPTOI'OHAJIBHOCTH, KOJUIMHCAPHOCTH, KOMINIAHAPHOCTH BCKTOPOB. Brraucnenue CKaJIpHOIO,
BCKTOPHOI'O U CMCHIAHHOI'O HpOH3B€I[€HHI>i BCKTOPOB, 3daIaHHBIX KOOpJWHATAMH B OPTOHOPMHU-
POBaHHOM basuce.

Tema 3. Jluneitapie mpoctpaHcTBa. [loHsTHe 0a3znca MPOCTPAHCTBA TEOMETPUUYECKUX
BeKTOpoB. [IpeoOpa3oBaHne MaTpuIbl JIMHEHHOTO OnepaTopa Ipy nepexoe ot 6asuca k 0asucy.
CobcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI MaTPHULIBI.

Pa3zgen 3. KoMmiekcHbIe YHCJIa H MHOTOYJICHBI

[ToHsTHE KOMIIJIEKCHOI'O YMCIA. CDOpMBI 3allMC KOMIIIICKCHBIX YHUCCII. I[eﬁCTBHH Haa KOM-
INJICKCHBIMHU YHCJIaMU. CDopMyJIa MyaBpa. H3BnedeHue KOpH N-0i1 MOJ0XKUTEIBHON CTEIIEHU U3
KOMIIIIEKCHOTO uncia. Pa3noxkenne MHOTOUIICHA HA MHOXKUTENIH. OCHOBHAs TeOpeMa aJ'IFe6pLI.

Pa3nen 4. AHanmTnuyeckasi reoMeTpust

CucreMsl koopAaMHAT. [IeKapTOBBI IPSIMOYTOJIBHBIE KOOPAMHATHI HA IJIOCKOCTU U B IPOCTpPaH-
ctBe. [lonspHas cucrtema KOOpIUHAT.

Tema 1. IIpsiMble U IIOCKOCTH

Paznuynble TUIBI YpaBHEHHM IUIOCKOCTH M YpaBHEHUH MPSAMOM (HA MJIOCKOCTU U B MPOCTPAH-
CTBE).

Beruncnenne paccTossHUNA MEXy IBYMs TOYKaMH, TOYKOM U MPSMOM, TOUKOW U IIIOCKOCTBIO.
Brluncnenue paccTosHUS MEXKIY CKPEIMBAIOIIMMHUCS IPAMBIMH.

Beruncienve yrioB Mex1y IByMsl IPSMBIMH, IIPSIMOM U TUIOCKOCTBIO, IBYMsI INTOCKOCTSIMH.
Tema 2. KpuBble 1 HIOBEpXHOCTH BTOPOI0 MOPAAKA

KpuBble BTOpOro mnopsjaka, uXx reoOMETpUYECKHe CBOWCTBA M ypaBHeHUs. IIpuBenenue xkpuBoi
BTOPOTO MOPAJAKA K KAHOHUYECKOMY BULY.
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YpaBHEHUE MOBEPXHOCTH BTOpOro mnopsiaka. Kanonuueckue ypaBHeHHs chepbl, SIUIMIICOM]A,
KOHYyCa, rurepoosonia, nmapadboaonmia.

3.4. TemaTuKa NPAKTHYECKUX 3aHATHI MO aucuuninHe «/Inneiinas aareopa»

Ne 3ansTus Tema 3aHaTHSA

1 Pasznes 1. JjeMeHTHI JIMHEHHOM aJaredpbl.MaTpullbl, 1eHCTBUSA
HaJl MaTPUIIAMHU.

2 Onpenenurenu, UX CBOWCTBA U BbIUMCIEHUE. MaTpuuHas 3anuch
CUCTEMBbI JINHEUHBIX YPaBHEHUI.

3 OOparHast MaTpUIla U €€ BEIYHCIICHHE.
Cucrembl TMHEHHBIX anreOpanyecKux ypaBHEHHM, OCHOBHBIE 110-

4 HATHS U ollpesesieHus. Pelenre cucreM JMHENHHbBIX YpaBHEHUN
MeTosIoM Kpamepa, MeTo1oM 00paTHON MaTPHUIIBI

5 Pemienue cucrem iMHENHHBIX ypaBHEHUM MeTon0M ["aycca. Panr
Marpuuel. Teopema Kponekepa — Kaneu.

6 Meron ['aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEUHBIX YPABHEHHUIA.

OnHOpPOAHBIE CUCTEMBI JIMHEHUHBIX YPABHEHUI.

Pa3znesn 2. DieMeHTBhI BeKTOpHO#H ajredpbl.Bexropsl. JIunen-
HbIE OIlepallid HaJ BEKTOpaMHu, UX CBoicTBa. JIuHelHOe mpo-
7 CTPAHCTBO I'€OMETPUYECKUX BEKTOpPOB. [loHATHE NTHHENHON KOM-
OuHAaMU BEKTOPOB. JIMHEWHO HE3aBHCHMBbIE U JTUHEHHO 3aBUCHU-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsiTe Ga3zuca MpPOCTpaHCTBA FeOMETPUYECKUX BEKTOpoB. Ko-
8 opauHathl BekTopa. OpToHOpMupoBaHHBIM Oasuc. Komnuneap-
HOCTh, OPTOTOHAJILHOCTh U KOMIIAHAPHOCTH BEKTOPOB.

CkanisipHO€ TPOM3BEIECHUE BEKTOPOB U €ro CBOMCTBA. YCIOBHUE
9 OpPTOrOHAJILHOCTU BEKTOPOB. BekTopHOEe Ipou3BeAeHUE IBYX
BEKTOPOB, €r0 CBOMCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB

CmMeniaHHoe IMPOU3BCACHUEC TPEX BCKTOPOB U €TO cBolicTBa. BrI-
YUClIEHHEe 00beMa napajmjiciacnuincaa W nrupaMuabl. YcaoBue
10 KOMINIIaHApHOCTHU BEKTOPOB. Brruncienue CKaJIIpHOTO, BEKTOP-
HOro u CMCEIIaHHOI o HpOH3BeI[eHI/Iﬁ BCKTOPOB, 3aJaHHBIX KOOP-
AUHATaMU B OPTOHOPMHWPOBAHHOM Oasmuce.

JIuneiinble mpocTpaHncTBa. PazMepHoCTh 1 0a3uc JIMHEHHOTO MPOo-
CTpaHCTBA.

Marpuna nepexoaa ot 6asuca k 6azucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa NpU M3MEeHeHuH Oa3uca. JIuHeiHble oneparopsl,
NecTBUS ¢ TMHEWHbIMH oniepaTopaMu. CoOCTBEHHbIE BEKTOPBI U
COOCTBEHHBIE 3HAUEHUS] MATPULIBI

11

Paznen 3.KoMIjiekcHbIe 4McJIa M MHOrowieHbBI MHOXECTBO
KOMIUIEKCHBIX uncesn. GopMbl 3alIMCH KOMIUIEKCHBIX yucen. Jleil-
CTBHA HAJ KOMIIJICKCHBIMU YUCJIaMU. PaSJ'IO)KeHI/Ie MHOTOYJICHA Ha
MHOKHUTEJH, OCHOBHAs TeopeMa anreOpsl

12

Pa3nea 4. AnanuTnyeckasi reoMmeTpus
CucreMbl KoOOpAuHAT. Pa3uyHble TUITBI yPaBHEHUM MJIOCKOCTH

13

14 Paznuunble TUOBI ypaBHEHUH NpSAMOM Ha IUIOCKOCTH U B IPO-
CTpaHCTBE

15 B3auMHOe pacmnoyioKeHue IPSMBIX Ha IUIOCKOCTH U B IIPOCTPAH-
cTBe. BBIunClIeHNe pacCTOSHUNA MEXy IBYMsI TOYKAMHM, TOYKON U




IpsIMOW. BprumcieHne paccTOSHMS MEKIAY CKPEIIUBAIOLIMMUCS
npsIMbIMU. B3auMHOe pacrnoiokKeHue IIOCKOCTeW. Brrumcienue
PacCTOSHUN MEKy TOUKOH U INIOCKOCTBIO

16 Kpussle BTOpOro nopsijika ux reoMeTpUYECKHE CBOMCTBA. Y paB-
HEHMsI 3JUIMIICa, runepOosnsl, napadonsl OOmiee ypaBHEHUE KpH-
BOM BTOpOro nopsiaka. [IpuBenenue KpuBoW BTOPOroO MOpsIKA K
KaHOHM4ecKoMy Buay. [IoBepXHOCTH BTOpPOro nopsiaka

4. YuyeOHO-MeTOAUYeCcKOe U HH(OPMALIMOHHOE o0ecrieueHne

4.1. HopmartuBHble 1okyMeHTbI H [OCThI

dI'OC 22.03.01. «<MaTepuaioBeieHUE U TEXHOJIOTUH MaTepraion».2020.

AxkanemMuyeckuii ydeOHBIN MIaH 1o HarpasieHuio noAarotoBku: 22.03.01 Marepuanoene-
HUE U TexHojoruu marepuaioB. [Ipoduns: MarepuanoBenenue u UppPOBbIE TEXHOIOTHH.
®opma o0yuenus — ounas. 2023.

Martpuna k AYII 22.03.01.02.- MarepuanoBeaeHue U TEXHOJIOTMU MaTepuaiioB. (MaTepua-
JoBeneHne 1 nudpobie TexHonorun). [Ipuem 2023/2024 r.r. 2023.

Vka3 Ilpesunenta Poccuiickoii @enepaunu ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-
TEXHOJIOrM4ecKoro passutusa Poccuiickoit deneparum».

[Tpuxaz MunucrepctBa ob6pa3oBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Neo
816 «O6 yrBepxknennu [lopsiaka mpUMEHEHHsS OpraHHM3alWsSIMH, OCYIIECTBISIONIMMU 00pa-
30BaTENbHYIO AESITENbHOCTD, AJIEKTPOHHOTO OOy4YeHUs, NUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX
TEXHOJIOTHI NpU peanu3alui 00pa3oBaTeIbHbIX POrPaMM».

4.2.  OcHOBHasl JTUTEpaTypa

3abonotckuit B.C. JIuneiinas anrebpa v aHaauTHYeCKas reoMeTpust (yueOHbIH KOMIUIEKC):
yuebHoe nmocobue, 2-e uza. Crep. M.: M3a-so MHOPA-M, 2022. 309 c. (Bsicuiee o6pa3zoBa-
Hue: 0akanaBpHar).

Cupotuna U.K. JIuneitnas anre6pa u aHamTuTUYECKasi TEOMETPHS: MHTEPAKTUBHBINA KypC:
yuebHoe ocobue g By30oB. CII6, M3a-o Jlans, 2022. 180 c.

Kypc nexkumii mo nuHeiHON anredpe M aHaIUTHUYECKON reomeTpuu: ydueOHoe mocobue. //
Kynpssues b.1O., Maram B.J., [lokazees B.B., YUepkecosa I'.B.. M.: MI'TY «MAMW»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexrponusrii pecypc. ]

4.3. JlonoJiHUTeJbLHAs JIUTEepaTypa

Kpatkuit xypc BbICIICH MaTeMaTHKHU [DJIEKTPOHHBIN pecypc]: yueb. - DIeKTpoH. JaH. -
MockBa: JamkoB u K, 2017. - 510 c¢.  [Pexum pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

3yokoB B.I'., JIsxoBckuit B.A., Mapteinenko A.W., Munocnes B.b., ITymxkaps E.A. Kypc
MaTEeMaTUKH JIJI TEXHUYECKUX BBICIINX Yy4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MT'TI1Y, 2012.
400 k3.

Unbun B.A., [lo3usk O.I. Ananutuueckas reomerpusi. M.: Hayka. I'naB.pen-ust ¢pusuko-
mareM.JIuT-pel, 1988. 224 c.

bexnemumes, /[.B. Pemenue 3amay u3 Kypca aHaTUTUYECKOM T€OMETPUH U JIMHEHHOU anreo-
pbl [DneKTpoHHBIN pecypc]: yueb. mocobue - DIeKTpoH. naH. - Mocksa: @usmariut, 2014. -
192 c. [Pesxum mocryma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]


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

4.4. JjaexTpoHHBbIE 00pa3oBaTeIbHbIE PeCcypChl

[TpoBenenue 3aHATHIA U aTTECTAlMKA BO3MOKHO B TMCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHUEM CH-
CTeMbI AUCTaHIIMOHHOTO 00y4eHus: yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaremaTHKay 3IEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:.

Hassanue DOP

Jluneiinas u BekTOpHas anre6- | https://online.mospolytech.ru/course/view.php?id=3368
pa

AHaJINTHYECKAs TE€OMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

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

Pa3paboranusie DOP BKIIO4aIOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.

HOp?IIIOK IMPOBCACHUA pa60T B AUCTAaHOUOHHOM Q)OpMaTe YCTaHAaBJIMBACTCA OTACJIbHBIMHA
pacIoOpsKCHUSIMU TIPOPEKTOpa MO y4eOHOW pabdoTe W/MiM LEHTPOM Yy4eOHO-METOIUYCCKOM
paboThL.

Ka)KIlI)If/'I CTYIICHT O6€CH€‘I€H I/IHZII/IBI/II[yaJH)HI)IM HGOFpaHI/I‘-IeHHI)IM IIOCTYHOM K 3JIGKTpOHHOI71

6I/I6J'II/IOT6K6 MOCKOBCKOI'O ITOJIUTEXA

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

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘leﬁHO-MeTOI[I/I‘IeCKI/Ie MaTC€prajibl B JJICKTPOHHOM BH/C,

MpeJICTaBICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTreMaTHuecKoro 00pa3oBaHUS)

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

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

Ilone3urie y‘{e6HO-MeTOI[I/I‘IeCKI/Ie u I/IH(bOpMaI_II/IOHHLIe MaTcpuralbl HPECACTABJIICHBI Ha cairax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenr pecypcoB HHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW cetn «UMHTepHEeT» s

OCBOCHUSI TUCIUILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIneH3MoOHHOEe U CBOOOHO PAacCpPOCTPaHsIeMOe MPOrpaMMHoOe
ol0ecmeyenmne

Ne| HaumenoBanme | Pazpadorunk I1O HoctynHocTh Ccbliika Ha Enunblii peectp
(mpaBoob.Jiaia- (MMUEeH3HOHHOe, | POCCHICKUX NMPOrpaMMm st
TeJIb) cB00OIHO pac- 9BM u B/l (npn Haanuun)
NpocTpaHsemMoe)

1 | AstraLinuxCom [OOO JInnenznoHHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 [ MoiiOduc OO0 "HOBBIE JIutieH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433

TEXHOJIOI'MN" 75



https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
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

4.6. CoBpeMeHHble MNpo(ecCHOHANIbHbIE 0a3bl JAaHHBIX W HH(pOPMALMOHHbIE
CIIPABOYHBbIE CHCTEMBbI

Hepeqeﬂb PECYpPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHUA NUCHUIIJIMHBI:

HanmenoBanme Ccblika Ha pecypc JocTynHocTh

HNudopManmoHHO-CNIPABOYHBIE CHCTEMbI

ocTyrHa B cetu NH-
https://stackoverflow.co Hocty

m/

StackOverflow TepHeT Oe3 orpaHuye-

HUH

Undopmannonnsie pecypest Cetn | http:// www.consultant.ru | Tocymso
Koncynsrantlntoc

[Topran @enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BATEIHLHBIX CTAH-
JIapTOB BBICHIETO 00pa30BaHUs

http://www.fgosvo.ru. JoctymHo

JIeKTPOHHO-0H0JINOTEYHbIEC CHCTEMbI

Jlanp https://e.lanbook.com/ HoctymnHa B cetu MH-
TepHET Oe3 orpaHuye-

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

HUH

IIpogdeccnonanbubie 6a3bl JAHHBIX

ba3a qaHHBIX HAy4YHOW AJIEKTPOH- http://www.elibrary.ru JoctynHo
HOI OnbnoTeKn

(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | doctymHo
IuTeMaTuyeckas peepaTuBHO-
o6ubnuorpaduueckas u
HayKoMeTpuueckas (0udiuomerpu-
yeckas) 0aza JaHHBIX

5. MarepuajibHO-TeXHHUYECKOE o0ecredeHue TUCHUIIMHBI

MaTepI/IaJ'IBHO — TeXHuuyeckas 0a3a YHUBCPCUTETA oOecrieunBaeT IMPOBEACHNE BCEX BUI0B
3aHSITHIA, IPETYCMOTPEHHBIX Y4EOHBIM TUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IMPOTHUBOIOKAPHBIM IIpaBUJIaM U HOpMaM.

Kadenpa «Marematuka» He pacrmoiiaraeéT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
WCIIONIB3YET YUEOHBIC ayAUTOPUH U3 0011ero (GOH/Ia YHUBEPCUTETA.
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

[Ipu HeoOXOAMMOCTH [UIsi TPOBEACHUS WHTEPAKTHUBHBIX TPAKTUUYECKUX 3aHITUN
UCIIONIB3YIOTCS KOMIIBIOTEPHBIE KIIACCHl YHUBEPCUTETA.

6. MCTOI[I/I‘ICCKI/IC PEKOMEHIAUHN

6.1. MeToauueckne peKOMeHAAIUN 1Sl PENoAaBaTe i 0 OPraHu3anNu
00y4eHus

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYJIEHTOB Ha TO, YTO MPAKTHYECKH BECh
M3y4aeMblii WMH Marepual He TpeOyeT KakoW-mubo CHenuaabHON (JIOTOJTHUTEIHLHOM)
MOJTOTOBKU U BIIOJIHE MOXKET OBbITh YCIEIIHO U3Y4€H, €CJIU CTYIEHTHI OyAyT MOCenaTh 3aHsATHS,
CBOEBPEMEHHO BBINIOJMHATH JIOMALIHUE 3aJaHusi M TOJIb30BaThCs (P HEOOXOIMMOCTH)
CUCTEMOH IJIAaHOBBIX KOHCYJIbTAllMM B TEUYEHHE KaXKIOro cemecrtpa. Bomeamue B Kypc
MaTeMaTUKH pa3lieNbl SIBISIFOTCS KJIACCHUYECKMMH, B TO K€ BpEeMs OHHM MPaKTUYECKU
OpPUEHTUPOBAHBI, TAK KaK UMEIOT IIMPOKOE PAaCIPOCTPaHEHUE JUIsl PELICHHs pa3HOrO poja 3a1a4y
BHYTPHU CaMOi MaTEMaTHKHU U MPUKIAAHBIX 3a/1a4. FIX OCBOEHUE MOMOXKET CTYIEHTaM JIOTHYECKU
BEPHO, apI'yMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U NMHUCbMEHHYIO P€4b, YCIIEHUIHO MPUMEHSITh
HAKOIUICHHBIE 3HAHUSI B TPOPECCUOHANBHOMN 1eATEIbHOCTH.

HeoOxomuMo ¢ camMoro Haudama 3aHSTHA PEKOMEHIIOBATH CTYAEHTaM OCHOBHYIO H
JOTIOTHUTEIILHYIO JTUTEPATypPy, a B KOHIIE CEMECTpa JIaTh CIUCOK BOMPOCOB JUIS MOATOTOBKH K
HK3aMEHY.

Ha mnepBoM 3aHATHM 1O JUCHUIUIMHE CIEAyeT 00s3aTebHO MNPOHUH(POPMHUPOBATH
CTYACHTOB O BuAEC U (opMe NPOMEKYTOYHOW aTTECTAllMM 10 IUCIHIUIMHE, CPOKax ee
MPOBEJCHUS, YCIOBHSIX JIOMyCKa K MPOMEXKYTOYHOW aTTecTalud, NPUMEHSIEMbIX BHUAAX
IIPOMEKYTOUHOTO KOHTPOJIS.

W3noxeHrne TEOpETHMYECKOro MaTepuaja JOJBDKHO COMPOBOXKIATHCS WILIIOCTPATHBHBIMU
IpUMEpaMu, TIIATEIFHO OTOOPAaHHBIMH TPENOJaBaTeIeM TaK, YTOObI TEXHUYECKUE TPYIHOCTH U
BBIKJIAJIKM TpU PELIEHUM 33Ja4d HE OTBJICKAIM OT TJIABHOIO: OCMBICIEHUS HUAECH U CYTH
npUMeHsieMbIX MeTos0B. ClenyeT Bcerja yka3blBaThb NMPUMEPHl MPAKTHUYECKOTO MPUMEHEHUS
pPacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUN U GopmyII.

[IpakTuueckue 3aHATHS AOKHBI ObITh OpPraHU30BaHbI NPENOIaBaTEIeM TaKUM 00pa3oM,
4yTOOBl OCTAaBaJOCh BpeMs Ha NEPUOJUYECKOE BBIIOJHEHHWE CTYAEHTaMH HeOOJIbIION
CaMOCTOSITENIbHOM paObOThl B ayAUTOPUH Il TPOBEPKU YCBOEHUS U3JI0KEHHOTO MaTepHarna.

[IpenonaBaTens, BeAyMH NpPaKTUYECKUE 3aHATUSA, TOJDKEH COIJIACOBBIBATH Y4eOHO-
TEMaTUYECKUH IJIaH 3aHATHH C JIEKTOPOM, UCIIOJIb30BaTh €AUHYIO CUCTEMY 0003HAUEHUH.

[IpenonaBatento ciuenyer A0OMBATBCS CHUCTEMATHYECKOH HENpepbIBHOW  pabOThI
CTYJICHTOB B TEUEHUE CEMECTPa, HEOOXOANMO BBISBIISATH CHIIBHBIX CTYJIEHTOB M MPUBJIEKATh UX K
Hay4HOIl paboTe, K y4acTHIO B pa3HOT0 pojia OJIMMIHNAaX U KOHKypcax.

CTyneHT [OJDKEH OIIyIlaTh 3auHTEPECOBAHHOCTh MpEnojaBareisi B JIOCTHXKEHUU
KOHEYHOI0 pe3yjbTara: B MPHOOPETEeHMH OOYy4arollMMHUCS TMPOYHBIX 3HAHWH, yMEHUH U
BJIQ/ICHUSA HAKOIUJIEHHOW HHQoOpManmend Ui peleHus 3aJad B NpOoQecCHOHATbHON
JEATENBHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Bo3MoxHO mpoBefieHHE 3aHATHI M aTTecTallii B JTUCTAaHIMOHHOM (hopMmaTe ¢ MpUMEHEHHEM
CHCTeMbI TUCTaHIIMOHHOrO o0y4enus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoit «MaTemMaTrukay IEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cm. m.4.4).
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HOpSIIIOK MMPOBCACHUA pa60T B AHUCTAHIIMOHHOM (I)opMaTe YCTAHABJIUBACTCA OTACIbHBIMU
PaCIOPSDKCHUSIMU  TIPOPEKTOpa MO y4eOHOH paboTe W/WaM IIEHTPOM Y4eOHO-METOAMYECKOM
paboTHI.

6.2. MeTtoauyeckue yKa3aHusi AJsl 00y4aIOMNXCHA MO0 OCBOEHUIO
AMCHMUILIHHBI

Pa3zgen: 3j1eMeHTBHI JIMHEHHOM ajaredpbl

Martpuusl u onpeaeauntenu. [Ipexnae Bcero, CTyAeHT AOKEH MOHATH, YTO MaTpULA —
9T0 TabsauIa ynucen (mpuyeM 3Ta TabJIMIa MOXKET UMETh OJJMHAKOBOE YHCJIO CTPOK U CTOJIOIIOB, a
MOXKET OBITh ¥ TPSIMOYTOJILHOHM), a ONpeAeNnuTellb- 3TO YHCIO, 3aliChIBAGMOEC B BHJC
KBaJPAaTHON TAOJIMIIBI, TO €CTh OMPEACITUTENHN CYIIECTBYIOT TOJIBKO Y KBJAPATHBIX MATPHII.

Cnemyer oOpatuTh 0co00€ BHUMAHHE Ha OINEPAIUI0 YMHOXCHHS TMPSMOYTOIbHBIX
MaTpUIl ¥ TIOHITh, KAaKUM TIOJy4aeTcs MOPSAOK MaTpuibl — mpousBeacHus. OcoOEHHOCTh
MaTpHI TakXKe COCTOUT B TOM, 4YTO MPOMU3BEJICHHWE MATPHUI[ HE MEPECTAaHOBOYHO, TO €CTh
AB = BA .Crenyert 00s3aTebHO yOSTUTHCS B 3TOM, PEITUB COOTBETCTBYIOIIUE 3a1a4H.

BaxxupiM siBisieTcd moHstue obpaTHOM Marpuubl. Hano 3HaTh ycioBue cyliecTBOBaHUS
00paTHOM MaTPHUIIBI U AITOPUTM ee mocTpoeHus. [loce ee BEIYKMCIICHHs 1IeJeco00pa3Ho JIeaTh

NPOBEPKY IIPABHJILHOCTU pEIIEHHUs, BHIIOJHUB omepanuio ymHoxkenus A 'A=E (momxHa
MOJIYYUTHCS AMHUYHAS MaTPUIIA)

[Ipu uzydenuu onpenenurenei Hal0 YeTKO YCBOUTH MOHATHS MUHOPA, aNre0panyeckoro
JIONIOJTHEHHWSI, 3HAaTh MHOTOYMCJIEHHBIE CBOWCTBA onpeaenutensd. [{ns OCBOEHHS TEXHUKH
BBIUMCJICHHS OMpeNeuTeNeil 1enecoo0pa3Ho, BBIOpPaB MPOU3BOJIBHBIN ONpPENEIUTEIh BBIIIE
TPETHEro TMOPSIKA, PACKPBITH €ro PazIWYHBIMH CIOCOOAaMHU, MPUMEHSS PA3JI0OKEHUE U IO
cTpokaM u mo cronbnam. OOpatute BHUMaHUE, KaKhe CTPOKH (CTONOIBI) MPEINOYTUTEIIbHEE
BBIOMPATHh JI PACKPBITUS OINPEIACIHUTENsA, YTOOBl YHOPOCTUTH €ro BblYUCIeHHE. OCOOEHHO
3((PEeKTUBHO BBIUMCICHHE OMPEACIUTENs] C TOMOIIbIO D3JIEMEHTApHBIX MpeoOpa3zoBaHUil,
MPUBOSAIINX €r0 K TPEYTOJIbHOMY BHU]TY.

[Ipy u3ydyeHHH pelIeHWH CUCTeM JHMHEWHbIX anreOpanueckux ypaBHeHuil (CJIAY)
o0paTuTe BHUMAaHUE, MPEKIE BCETO, HA MOHITHE PEIICHHS CUCTEMbI U YCJIOBUSI CYIIECTBOBaHUS
pEelIeHNI B 3aBUCUMOCTH OT COOTHOIIEHMSI MEXIY PaHrOM MAaTpHIbl, pAHTOM PacCIIMPEHHOU
MaTpHUIbl CUCTEMBI UM YHCJIOM HEW3BECTHBIX M ypaBHEHHU. OOparuTe BHHMaHHE Ha YCJIOBUS
npumenenus ¢opmyn Kpamepa u meroma oOpaTHoi MaTpuiibl. BHuMarenbHO pazbepute
MPUMEPHI PEIICHUS TPOU3BOJIBHBIX CHUCTEM JIMHEWHBIX anreOpandecKux yYpaBHEHUU METOJIOM
["aycca (BBeneHue 6a3UCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3nes: DieMeHTBI BEKTOPHOM aaredpnl

[Ipn wu3yyeHUM MAaHHOM TeMbl OOpaTUTE BHUMAHUE Ha JUHEIHBIE OMepaluu Hajl
BEKTOpaMH, Ha MOHSATHS JUHEWHOW HE3aBUCUMOCTH M JIMHEMHON 3aBUCUMOCTH BEKTOPOB, HA
dbyHIaMeHTalbHOE TMOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO
0a3unca), Ha pa3JIoKEHNE BEKTopa Mo 0a3ucy.

3HaTh onpeneNeHrne, FeOMETPUUYECKUE CBOMCTBA CKAJIIPHOTO, BEKTOPHOT'O U CMEIIAHHOTO
MPOU3BENICHUS BEKTOPOB, (HOPMYJBI Ui UX BBIYUCICHHS B BEKTOPHOM W B KOOPAMHATHOU
dopme. O6s3aTeNBHO 3HATH U YMETh IPOBEPSTH YCIOBUS OPTOTOHAIBHOCTH, KOJTTMHEAPHOCTH U
KOMIUIAaHAPHOCTU BEKTOPOB.

Pa3jen: koMIIEKCHBIE YHCJIA H MHOTOYJIEHBI

B sTom paspene, mpexiae BCEero, Haja0 MOHATh, YTO KOMIUIEKCHOE YHCJIO SIBHJIOCH
paciuiipeHreM MOHSTHS JIeHCTBUTENBHBIX YHCEN, 3HaTh ONpEeNeNeHne U TpU (OPMBI 3alUCH
KOMIUIEKCHOTO  4ucia  (anreOpamdecKkyro, TPUTOHOMETPHUYECKYI0 H  TOKa3aTeNbHYIO),
F€OMETPUUYECKYIO MHTEPIPETALUIO KOMIIJIEKCHOTO YUCJIa U B3aUMHO-OJHO3HAYHOE COOTBETCTBUE
MEXJy MHOXKECTBOM KOMIUIEKCHBIX YHCENT W MHOXXECTBOM TOYEK KOMIUIEKCHOW TUIOCKOCTH.
3narh Gopmyny Ditnepa. KoMmIuiekcHbIe YnCIa MOKHO HM300paxaTh ¢ MOMOIIBIO BEKTOPOB Ha
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KOMIUIEKCHOW MJI0CKOCTH. [loaTOMY omnepanuu CiI0KE€HUS W BBIYMTAHUS KOMILJIEKCHBIX YHCET
MOTYT OBITh CBE/IEHBI K OMEpaLMsIM CI0KEHUS U BBIUUTAHUS COOTBETCTBYIOIUX BEKTOPOB.

Hano 3HaTh M yMeTh BBINOJHATH OIEPALMM YMHOMKEHUS, JIE€IEHUs, BO3BEACHUS B
HOJIOKHUTEbHYIO CTEIEHb KOMIUIEKCHBIX UHCENl, 3allUCaHHBIX B TPUIOHOMETpUYECKOH (opme,
U3BJICUEHMSI KOPHS N-0M CTENEHN U3 KOMILJIEKCHOTO YHCIIA.

Crnenyer oOpaTuTh BHMMaHHE Ha TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SIBIISIETCS
3aMKHYTBIM, TO €CTh JIt00as anreOpanyeckas omepanus HaJl KOMIUICKCHBIMH YHUCIIaMH HE
BBIBOAMT 32 IpeAEbl 00JIaCTH KOMIUIEKCHBIX YUCEl.

Hano 3Hath pasznuuHble BUABI PA3IOKEHHS] MHOIOWIEHA HA MHOMKUTENM JUISl CIIy4aes,
KOTJa CpeAd KOpHEH MHOrouYjeHa MOTYT ObIThb KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTU CBEACHUSA
OyIyT UCIIOJIb30BAThCsl, HAIIPUMED, B MHTETPAIIbBHOM HCUYMCIIEHUU IIPH BBIYKUCIECHUHM MHTETPAJIOB
OT  JpOOHO-palMOHAIBHBIX  (YHKIMH, NpH  pEelIeHMH  JIMHEMHBIX  OJAHOPOJIHBIX
TuddepeHInaIbHbIX YPaBHEHUH N-TO MOPSIKaA C MOCTOSIHHBIMHA KO3 PHUIIMEHTaMH.

Pazgesn: AnHaauTuyeckasi reoMeTpust

[Ipyn u3yyeHUM aHAIUTUYECKONW IE€OMETPHUM CIEAYET, NMPEXIE BCETO, MOHATh, YTO €€
3ajjaueil ABIseTCA U3y4yeHHE TeOMETPUUYECKHX OOBEKTOB IIPHU IOMOIIY aHAIUTHYECKUX METOA0B
anreOppl ¥ MaTeMaTUYEeCKOro aHajan3a. B OCHOBe Takoro mojaxojaa JEKUT METOJ KOOpIWHAT,
BIIEPBbIE CHCTEMaTU4YecKH puMeHeHHbI P. Jlekaprom. OCHOBHBIE OHATHUS F€OMETPUH (TOUKA,
npsiMasi, IUIOCKOCTb) SIBJIIIOTCS HEONpPENEISIEMbIMU, M Ui HMX OINMCAHMUS NPUMEHSETCS
AKCHOMAaTUYECKUH METOJ, IO03BOJISAIOUIMM YCTAHOBUTH B3aWMHO OJHO3HAYHOE COOTBETCTBHE
MEXy MHO)KECTBOM TOYEK MPSIMOM M MHO>KECTBOM JICHICTBUTENBHBIX YHCET U, TAKUM 00pa3oM,
BBECTU CUCTEMY KOOPJHHAT.

Hano uerko ycBouTh pasnuyHble (GOpPMBI YpaBHEHHH MNPSMONH M IJIOCKOCTH YMETh
HepexoaAuTh OT 0JHON (popMel K Ipyroil. CieayeT OCMBICIUTD U YCHEIIHO IPUMEHSTh PelleHHs
KJIACCUYECKUX 3a7lauy aHAJUTUYECKOW TI€OMETPUM O B3aMMHOM pACHOJOKEHUU MPSAMBIX U
IUIOCKOCTEM, YMETh ONPEAENATh YIVIBI U PACCTOSHUSA MEXAY Pa3InYHbIMU T'€OMETPUUYECKUMU
00BEKTAMHU.

OTMeTuM B 3aKJIIOYEHUE, YTO YCIEUIHOE U3Y4YeHUe TUCHUIUIMHBI « JInHeiitHas anreOpay,
IpuoOpeTeHne HEOOXOAMMBIX KOMIIETEHIUH, YMEHUN M HaBBIKOB BJIAJCHHS MAaT€MaTHYECKUM
anmnaparoM TpeOyeT OT CTYJICHTOB OOJIbLION caMOCTOATENbHOW paboThl. OOpaTUTEe BHUMAHMUE,
YTO KOJMYECTBO YaCOB, OTBOAMMBIX Ha CAMOCTOSITEIbHYIO pabOTy B COOTBETCTBUU C y4EOHBIM
IUIaHOM, OOJIbLIIE YKCIIa YaCOB, OTBOJUMBIX HA BCE BUJIbI ayJAUTOPHBIX 3aHATHH.

7. ®OH/1 OLIEHOYHBIX CPEACTB

@DoH/ OLICHOYHBIX CpeACTB MpeacTanieH B Ilpunoxenun 2 k paboueil mporpamMme U BKIHOYAET
pa3aens:

1. MeTopl KOHTPOJIS ¥ OLIEHUBAHMS PE3YJIbTATOB O0yUEHHS

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YIbTATOB O0YUECHHUS

3. OueHouHble CpeacTBa

3.1. Texymuit KOHTPOIH

3.2. [IpoMexyTo4Has aTTeCTalus
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Ilpunoycenue 1

TemaTudyeckuii NVIaAH COlePKAHUA JUCUMINVINHBI «/IMHeilHas anredpay Mo HANPABJICHUIO MOATOTOBKHU
22.03.01 «MartepuanoBeaeHre U TEXHOJOTHH MaTEPUAIOB»
Ipoduas: MaTepuanoBeaenue u HMPpPoOBbIE TEXHOJIOTUID)

(pbakamaBp)
®opma 00y4eHUs — OUHAS
I'ox mpuema 2023/2024
Buabi yueOHoli padorsl,
BKJII0YAsI CAMOCTOSITEIbHYIO Buabl camocTosiTeIbHOI padoThI Dopmbl
2 L 8 arre-
= £
Pasnen 3 5:,( 5 padoTy CTy1eHTOB, CTY/IEeHTOB cTaIuN
= v =
S E & U TPYA0EMKOCTh B Yyacax
n/n CP | KC
J | I/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Paznen 1. DiiemeHTHI JIMHEIHOM ared-
11 pbl Matpuiisl, 1eCTBHS HaJl MAaTPUIIAMHU. 1 3 2 2 3
Omnpenenureny, UX CBOWCTBA U BBIYHCIIE-
HHe. MaTpuyHasi 3anuch CUCTEMBI JUHEH-
12 | HBIX YpaBHEHUM. 1 4 2 3 +
' Boriaua saganuii PI'P No 1
10 JIMHEeIHOW ajaredpe
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1.3

OOpatHass Marpuiia M €€ BBIYHCIICHHE.
MarpuuHas 3anuch CUCTEMBI JIMHEWHBIX
YpaBHEHUH.

1.4

CucteMbl TMHEHHBIX aareOpanvdecKux
YpaBHEHUW, OCHOBHBIE ITOHATHS U OIIpEJie-
JieHus. PemieHre cucTeM JTMHEMHBIX ypaB-
HeHuit MetogoM Kpamepa, MmeTogom 00-
paTHOW MaTPULbI

1.5

Pemenne cucreM JTMHENHBIX ypaBHEHUN
MeroqoM ["aycca. Panr marpunsl. Teope-
Ma Kponekepa — Kanemim.

1.6

Meropn I'aycca B mpOM3BOJIBHBIX CHCTEMAX
JUHENHBIX ypaBHEHUH. OAHOPOJHBIE CH-
CTEMBI JINHEWHBIX YPaBHEHHM.
CamocrositesibHas padora Nel B ayau-
TOPMH 10 JIHHEeIiHOH ajnredpe

1.7

Paznen 2. Bextopsl. JIunelinbie oneparuu
HaJl BEKTOpamMH, MX CBOWCTBA. JIMHEHHbIE
KOMOMHAIMKU BEKTOpOB. JIMHEWHO He3aBU-
CHMBIC W JIMHEHMHO 3aBUCHMEIC CHUCTEMBI
BEKTOPOB.

Boigaua 3aganuii PI'P Ne2

10 BEeKTOPHOM ajreope.

1.8

[Tonsitue 6asuca. KoopauHatel BEKTOpA.
KomnmnueapHocTh, OpTOrOHANIBHOCTD U
KOMILUJIAHAPHOCTh BEKTOPOB.

10

1.9

CxkansipHoe MpPOU3BEIECHUE BEKTOPOB U €r0
cBOlcTBa. BekTopHOE Mmpou3BeneHne ABYX
BEKTOPOB, €r0 CBOMCTBA.

11

15




1.10

CMmenianHOe IPOU3BENIEHUE TPEX BEKTOPOB
U ero CBOWcTBa. Brruncienne odObema ma-
paienenumnena. YcloBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJIBHOCTH M KOMIUIAHAPHOCTHU
BEKTOpOB. OpTOHOPMHUPOBAHHBINA Oa3uc.
Boluucienune ckansipHOTrO, BEKTOPHOTO U
CMEILIaHHOTO MPOU3BEIEHUI BEKTOPOB, 3a-
JAHHBIX KOOpJAMHATAMH B OPTOHOPMHUPO-
BaHHOM Oa3zmuce.

CamocrosiTesibHas padora Ne 2 B ayam-
TOPHUU 110 BEKTOPHOM ajredpe

12

1.11

Jluneitnpie mpocTpaHcTBa. PasmepHOCTh U
6a3uc TMHEHHOro MPOCTPAHCTBA.

Matpuna nepexoga ot Oaszuca k Oasucy
npeoOpa3oBaHre KOOPAWHAT BEKTOpa IpH
n3MeHeHnn Oasuca. COOCTBEHHBIE BEKTO-
pBl U COOCTBEHHBIC 3HAYEHHUS JMHEWHOTO
oreparopa.

13

1.12

Pa3znea 3.KommjiekcHbIe YHCJIa M MHO-
rowieHbl MHOXECTBO KOMIUIEKCHBIX YH-
CCJI. q)OpMI)I 3aIlIUCHU KOMIIJICKCHBIX YHCECII.
Onepaum/l HaJ KOMIIJICKCHBIMHU YHCJIAMHU.
Pasnoxxenne MHOTOWIEHAa Ha MHOMKHTEIU
OCHOBHas Teopema anreopsl

14

1.13

Pa3nen 4. AnHanuTnuyeckasi reoMmeTpus
Cucrembl koopauHaT. Paznuusble THIIBI
YpPaBHEHUU IIOCKOCTH

Boiiaua 3aganuii PI'P Ne3

110 AHAJUTHYECKO reoMeTpUM

15

1.14

Paznuusble THNBI ypaBHEHUN HpsAMON Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

16




1.15

B3auMHOEe pacrnonoxkeHue MpsMBIX Ha
IJIOCKOCTH M B TMPOCTpaHCTBE. Brrumcie-
HUE PACCTOSIHUM MEXAY IBYMS TOYKaMHU,
TOYKOM U IpsiMOW.. B3auMHoe pacnomnoxe-
HUE TJIOCKOCTEH. Bbhluncienne paccTossHuit
MEXIYy TOYKOU U INIOCKOCTBIO
CamocrositesibHasi padora Ne 3 B aynu-
TOPUM N0 AHAJTUTHYECKOH reOMeTPUM

17

1.16

KpuBble BTOpOro mopsiaka HX T€OMETpHU-
YECKME CBOMCTBA. YPaBHEHHUs JJUIMIICA,
runepOoiel, mapadoser OOmee ypaBHEHHE
KpUBOW BTOpOro mnopsaka. IIpuBenenue
KPUBBIX BTOPOIO MOPSAJIKAa K KAHOHUYECKO-
My Buay. [loBepXHOCTH BTOpOro mopsiaka

18

®opma aTTecTAlMU

21

Bcero 4yacoB nmo jucuuIInHe

16

32

60

PT'P

caMm
pao.
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Ilpunosicenue 2
K paboueii mporpamme «JIuHeiHas anredpar

®OH/JI OHEHOYHbBIX CPEJICTB
MO JUCUMILINHE

«/IunerHas ajaredopa»

Hamnpasnenue noarotosku: 22.03.01 «MarepuaaoBeeHUE U TEXHOJIOTHH MaTEPHAIOB)
[Mpodwie: «MatepuanoBeneHue U U(GPOBBIC TEXHOIOTUI

Kadenpa: «MaTemarukay

1.MeToabl KOHTPOJISA ¥ OLIeHMBAHUS Pe3yJIbTATOB 00y4YeHHs

JU1st KOHTPOJISE YCIIEBAEMOCTH M Ka4eCTBAa OCBOCHHUS AUCHUILUIMHBI HACTOSIIEH MPOrpaMMOoit
IPEIYCMOTPEHBI CIETYIOIINE BHIIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCIeBaeMOCTH (TEKYILIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2.1llkaja M KPUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

dopmMa NPOMEKYTOUHOI aTTECTAIIMU: IK3aMeH

HpOMe)KYTOLIHaH aTTeCTaluid 06yqa}0m1/1xc;1 B (1)OpM€ OK3aMCHa IIPpOBOAUTCSA 11O
pe3yiibTaTaM BBIIIOJHECHUSA BCEX BU0B y‘Ie6H0ﬁ pa6OTLI, NpeaAyCMOTPCHHBIX y‘Ie6HBIM IIJITaHOM II0
JaHHOU JAUCHUIUIMHE, IIPU 3TOM YUHUTBIBAIOTCA PE3YJIbTAThl TCKYLICTO KOHTPOJIA YCIICBACMOCTU B
TCUCHUC CCMECTpaA. Orenka cTerneHu JOCTHIXCHUA O6y‘{aI-OH_[I/IMI/ICH INIAaHUPYEMBIX PE3YJIbTATOB
O6y‘leHI/I${ o AUCHUIUIMHE IIPOBOAUTCA IpErioAaBaTC]ICM, BCAYIIHUM 3aHATHA 110 AUCHUIIINHE
MCTOAOM SKCHepTHOﬁ ouenku. Ilo wmToram HpOMe)KYTOqHOﬁ arTecrTag 110 JUCHUIIIIMHE
BBICTaABJIACTCA OIICHKa «OTIHUYHO», «XOopommo», «KYAOBJICTBOPUTECIIBHO» 20048
«HCYOOBJICTBOPUTCIBHOY.

HIxaJja oneHUBaAHUA Onucanne

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTY-
JAEHTA K INPOMEKYTOYHOM AaTTeCTalluM, NPEIyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTyIeHT JIEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENISIM, IPUBEICHHBIM B
OtiinyHO TabynLax, onepupyeT NpuoOpeTeHHbIMU 3HAHUSAMH, YMEHUSAMU,
HaBBIKAMM, IPUMEHSIET UX B CUTyalUsX MOBBIIMICHHON CIOXKHO-
ctu. [Ipr 3TOM MOTYT OBITH JONYIIEHbI HE3HAYUTEIbHBIE OLTHO-
KM, HETOUHOCTH, 3aTPYAHEHUS IIPU NIEPEHOCE 3HAHUN U YMEHUI
Ha HOBBIE, HECTAHIapTHBIE 3aJa4H.

BeimonHeHsl Bce o0si3aTesbHbIE YCJIOBHSI NMOATOTOBKHM CTY-
JAEHTA K IMPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
IporpamMmMon JTUCHUILUIMHBL. CTyIEHT JEMOHCTPUPYET COOTBET-

Xopo1o
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CTBHE 3HAHWH, YMECHHI, HABBIKOB TTOKA3aTEIISIM, TIPUBEICHHBIM B
Ta0NMIaX, OMEPUPyeT MPUOOPETEHHBIMHU 3HAHUSMHU, YMCHUSIMH,
HaBbIKaMH. B TO ’ke BpeMs INpu OTBETE JOIyCKaeT Hecyllle-
CTBCHHBIC TOTPEIIHOCTH, 33Jla4ydl pelIaeT C HeIo4YeTaMu, He
BIIMSIOIIMMH Ha OOIIMI X0 peIIeHUS.

BrimonHensr Bce o0si3aTejibHbIE YCJIOBHSI MOATOTOBKH CTY-
JAeHTa K NPOMEXYTOYHOIl aTTecTauMM, NPEIyCMOTPEHHBIC
nporpaMMoil AucuUIUIMHBL. CTYAEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMCHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIUIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,

Y 10BIETBOPUTETLHO HaBblkamMH. Ho moka3spiBaeT HernyOoKue 3HaHUsI, TPU OTBETE HE
JIOIYCKaeT TpyObIX OMMOOK WM MTPOTUBOPEUHI, OJHAKO B
(GOpMYyIUPOBAaHUN OTBETA OTCYTCTBYET JOJIKHASI CBSI3b MEXKIY
aHaJIM30M, apryMEHTaIlMel 1 BBIBOJIAMHU, B PEIICHUH 3a/1a4 MO-
T'YT COZEPKAThCS TPyObIe OIMOKHU. [{i1s1 mosrydeHus: mpaBUIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIOIINE BOMPOCHI.
He BrinonHeHs! 00s13aTe/IbHbIE YCJI0BUS NMOATOTOBKH CTY/1€H-
Ta K NPOMEXKYTOYHOH aTTeCTAllMU, TIPEIYCMOTPEHHBIE MPO-
rpamMol aucuuiuinebl, UJIWM cTyneHT neMOHCTpUpPYET HEIoJI-
HOE COOTBETCTBUE 3HAHWU, YMEHUI, HAaBBIKOB MPHUBEACHHBIM B
HeynosnersopurensHo
TabynIax, AOMYCKAIOTCS 3HAUYUTENbHBIE OMIMOKH, MPOSBISETCS
OTCYTCTBHME 3HAaHUW, YMEHUH, HABBIKOB IO POy IOKa3aTelei,
CTYJIEHT UCHBITHIBAET 3HAYUTEIbHBIC 3aTPYIHEHUS MPU ONEPHU-
POBaHUU 3HAHUSIMU U YMECHUSIMHU.
3. OneHo4YHbIE CPeACTBA
HaumenoBanue [IpencraBnenue one-
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO
OLICHOYHOT'O CpeJi- HOYHOTO CpPEJICTBA B
/1 CpeacTBa
CTBa dOC
1 KonTponbnas (ca- CpenctBo npoBepku yMeHU npuMeHsTh | KoHTposbHbIE 3a11a-
MOCTOSITEJIbHAS ) MOJTyYEHHBIC 3HAHMS JUUISl PEUICHHS 3334 | HUs (IpUMep)
paboTta OTIPENIETICHHOTO THUIIA 10 TEME WJIH pa3jie-
(KP) Y
2 | PacuerHo- CpencTBo MpoBepKHM yMEHUW NpuUMeHsTh | KoMmrektr  3anaHuii
rpaduueckas pa- MOJIyYeHHbIE 3HAHUS 10 3apaHee onpeae- | Ajs BBITIOJIHEHU S
6ora JIEHHOM METONUKE I PEIICHHsS 3a7ad | pacueTHO-
(PTP) WIM 3aJIaHdid TI0 MOJYJIO WJIM JWCIH- | Tpadudeckor paboThl

IJIMHE B IICJIOM.
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CpencTBO KOHTPOJISI, OPraHU30BaHHOE KaK
crienuanbHas Oecela MEAarorHyecKoro

YcTHBIN ompoc paboTHHKAa ¢ OOydYalwIHUMCS Ha TEMBI, Bompocsr o
3 cobeceoBaHue, CBSI3aHHBIC C MU3y4YaeMOW JUCHUILTUHON, U TeMaM/pazjiesiam
(YO) paccyMTaHHOE Ha BBIACHEHHE O00beMa UCIIAILINHEI

3HaHUI 00yYaromerocst o ONpeeeHHO-
My pazJieny, TeMe, npobieme U T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUH,
Tecr IIO3BOJISIIOIIIAS aBTOMAaTU3UPO-

() BaTh NPOLEAYPY HU3MEPEHUS YpPOBHsS 3Ha-
HUM U YMEHUN 00yJaronierocs.

BapwuanTt Tecra

5 | Dx3amenanuonHble | CpeIcTBO MPOBEPKU 3HAHWM, YMEHHH, | IK3aMECHAIIMOHHBIE
OMIIETHI HaBBIKOB. MOMET BKIIOYATh KOMIUICKC | OHMJIETHI.
TEOPETHUYECKUX BOIPOCOB, 3a/]ay, MPAKTH-
YECKUX 3aJIaHH.

(Ob)

3.1.Tekymnii KOHTPOJIb

OrneHOYHBIE CpPENCTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIC
BOIIPOCHI U 337aHUs B popMe OJIAHKOBOTO TECTUPOBAHMUS JIJIsi KOHTPOJIS OCBOCHUS 00yUJaIOITUMUCS
pas3enoB AUCHUIUINHGIL, ipueM PI'P.

Coaep:xanue pacueTHO-Tpadguyeckoii padoThl.

PacuerHo-rpadguyeckas padora Nel nmo JimHeiiHoii aaredpe.

Kpartkoe copeprkanue pacueTHO-rpaduueckoi paboThI:

Matpuusl 1 onpenenutenu. PemieHue cucteM JMHEMHBIX anredpandyeckux ypaBHEHHI MeToJlaMu
I"aycca, Kpamepa u 0O6paTHO#l MaTpuUIbL.

PacuerHo-rpadpuueckas padora Ne2 mo BekTopHO# ajaredpe.

KpaTkoe conep:xanue pacueTHo-rpaduueckoil paboThl:

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

KpaTkoe copepxxanue pacueTHO-rpaduueckoil paboThl:

Pasnuunble BUABI ypaBHEHHH MNpsSMON M IUIOCKOCTH. B3anMHOe pacmosiokeHue IpsMBIX Ha
IJIOCKOCTH, IJIOCKOCTEH B IPOCTPAHCTBE.

KoMmmiiekT 3aganui

JJIsl BBINIOJTHEHUs pacdyeTHO-rpadudeckux pador (PI'P)
no aucturuiiae «JIuneiinast anredpay»

PI'P Nel, yactp 1

-11 0 2 0 2
3amanue Nel. Jlanst MmaTtpunet A=| 1 3 2 | u B=|0 -3 3
4 0 -3 1 1 -1

Boimonauts meiicteus: A2 +8BT .

3ananue Ne2. ITpoaomKuTh faHHOE MaTpuuHOe paBenctBo (2A+3B)* —4A* —6AB =...
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Y TIPOBEPUTH €r0 AJi MaTpull A U B U3 IepBoro  3ajaHusl.

3ananue Ne3. BoIYHCINUTE ONPENeUTENb ABYMsI CIIOCOOAMU: Pa3ioKEHHEM 0 IEPBOM CTpOKE U
pasJIoKEHUEM 110 IEPBOMY CTOJIOLY.

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

3amanue Ne4. JIns qaHHOM MaTpuIlbl HAWTH oOpaTHYIO MaTpuily. CrenaTh IPOBEPKY.

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

3aganue No5. Pemuts matpuunoe ypasaenne AXB =C (maiitu X). Caenars npoBepky.

S P IR I

3aganue No6. HailTu panr MaTpuisl.

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

PI'P Nel, 3aganus no pelieHMIO CHCTEeM JIMHEHHBIX ajiredpanyecKux ypaBHeHU

3ananue Nel. Pemuth cucremy meronom Kpamepa. Caenate IpoBepKy.

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

3ananue No2. Pemuth cucreMmy u3 Nel meTogoM oOpaTHON MaTpHULIbI.

3aganue Ne3. Pemuts cucremy u3 Nel meronom ["aycca.

3ananue No4. Pemuts HEOJHOPOIHYIO cucTeMy MeTtoaoM ['aycca. Haiitu ob1iee pemieHue u yacT-
HOE pellieHue.

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

3amanue NoS. Pemmth oHOpOHYIO cucTeMy MeTonioM ['aycca. Haiitu obmiee pemenne u @CP.
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2% +6X, —9%x,—9x, =0
4x, —5%;+ X, =0

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

PI'P Nel, vacts 2

3ananue Nel. Ilokasare, 4To BEKTOpbI M, P 06pa3syioT 6a3uc B IPOCTPAHCTBE M PA3I0KHUTh

n,
BekTop a@ mo stomy 6asucy: M= (1, -1, 2),n=(2,0,3), p=(-2,-11),a=(5—-4,13).

3aganve No2. Jlanbl Bektopsl M u N . BBIACHUTH — KOJUTMHEAPHLI JIM BEKTOPEI @ U b .

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

,ecnn |M|=642,|0]=2, (m/,\ﬁ) =135°, a=6n-m.

3amanne Ne3. Haiitu |§

Baganue Ned. Jlan A ABC . Haiitu £ B, ecin 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).

3aganue No6. Haiitu momans napamienorpaMma, HOCTPOEHHOTO Ha BeKTopax a u b .

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

3ananue No7. Haiitu ruomanp tpeyroabauka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

Bananue Ne8. Jlanbl BekTophl @, D, C . BBIACHUTL — KOMIUIAHAPHBI JIM BEKTOPBI. ECiiu BEKTOpPBI He

KOMIUJIaHApHBI, TO HaWTH 00BEM napamjejenuieaa, MmOoCTPpOCHHOI'0 Ha BCEKTOpax é, b, Cmu

OTIpPENIeNIUTh — KaKylo TPOUKY OHH 00pa3yIoT.
a(;-1;5),b(2;4;-2),¢(3;0;1).

3aganue Ne9.  Jlns numHeWHoro omepatopa A 3amaHbl 00pa3bl 0a3UCHBIX OSJIEMEHTOB
Ag,, Ag,, Age,. 3amucars MaTpuy oneparopa A B Oasuce €, €,, €, u HaiiTH 00pa3

JJIEMEHTa X .
Ae =7¢e +3¢e,-2¢e,, Ae,=¢ —-¢€,+4e,, Ag,=2¢ +2¢,+3¢€,,
X=28 —4¢,+¢€,.

3ananue Nel0. Haiftu coOcTBeHHbIE 3HAUE€HUSI U COOCTBEHHbBIE BEKTOPHI IMHEHHOTO OrepaTopa,

o -4 1
3aJJaHHOTO B HEKOTOpOM Oazuce MaTpuieit A= 7 o)

PI'P Ne 1, yacth 3
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Baganue Nel. Tlpsimast |, mpoxomut depes Touky A mapamiensHo Bektopy (. Ilpsimas |, mpo-
XOJIUT Yepe3 TouKy B neprnenaukynspHo Bektopy N . HaiiTi TOuKy nepeceyeHus MpsMbIX U YroJ
mexay aumu, ecmn - A(3;5), G (1;3), B(0;5), n(-3;4).

Baganne Ne2. Jlana npsmast |, . [Ipsimast |, mpoxoaur gepes touku A u B. Haiitu paccrosinue ot
TOYKH Tepecederus npsambix |, u |, mo mpsivoi |, .

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

3amanue Ne3. Haiitu paccrosiaue ot Toukn M, 10 mmockoctn ¢, mpoxomsiieii yepe3 Touky A

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

3ajanue Ne4. Haiitu yrosi Mexay INIOCKOCTBIO (X M INIOCKOCTBIO [3 , MPOXOASIIEH Yepe3 TOUKH

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 OOIIMMHU ypaBHEHUSIMHU.

X+2y-9z-10=0;
3Xx+4y+8z-24=0.

Baganue No6. Haiitu TOuky nepecedenus npsamMoi | W miockocTn @ ¥ yros Mexiy HUMH.

I:XLZ:X:Z—_l; a:Xx+2y—-3z-12=0.
3 4 -2

Baganue Ne7. Ilpsimast |, mpoxomut uepe3 toukn A u B. Ilpsmas |, mpoxoxur gepes rouxy M
TMIePIICHINKYISPHO II0CKOoCTH ¢ . Haiiti yron mexay npsimbivu |, i |, i BeIsICHUTD — nexar nu

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

A(9;-31),B(4;,4,-5, M (-L11;-11), a:2x+3y—z-1=0.

(x+3)? N vy
49 25
TUpeKTpHCHL. [10CcTpOuTh KpHBYIO, N300pa3uTh (POKYCHI, AUPEKTPHCHL.

3amanue Ne8. JIns naHHOM KpUBOM =1 yka3zarb (HOKYCHI, SKCIEHTPUCHTET,

Bamganme Ne9. Ilpusectn ypasHenne kpuBoit 9X° —25y° —18x + 200y —616 =0 K KaHOHHYECKOMY
BUJYy i IOCTPOHUTH KPHBYIO.

KonTpoabHubie 3aganus (mpuMepbl)

BapwuaHr.

1. HaitT1 3HaYyeHna maTpMYHOro MHoro4neHa F (A)

-1
f(x)=—x3+2x2—x+3,A=( Oj
3 2
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2. HaTu paHr maTpuubl NpuBeaeHUEM K CTyneH4aTomy BUA
p p p Y Y Y _8 2 6 -3 -13

1 -3 13 5 17

1 2 1
3. Bbluncantb onpeaenntens NnpuBegeHMEM K CTyneH4YaTomy Buay 3 5 3
7 —

4. Halitu matpuuy, obpaTHyto AaHHOW (a). PewnTb maTpuyHoe ypaBHeHue (6)

1 2 1
-2 -2 3 5
(@ |3 -5 3 (6) [X =
-3 4 3 -1 0
2 7 -1

5. PewunTb cnucTeMy ypaBHeHMI. YKa3aTb 0b6lLee 1 04HO YacTHoe pelleHue (a).

Pewntb cMcTeMy C NOMOLLIbIO 06paTHOM MaTpuLbl U No popmynam Kpamepa (6)

4x, +9%, —5%X; —8%, =5 X, +2X,+ % =5
(@) 13X, +7X, —2X, —4x, =4 (6) < 3%, —5X, +3X, =—7
2% +5%X, + X, +3X, =3 2X, + 17X, — X3, =13
BapuaHTt
1. PacnuncaTtb pasnorkeHne BekTopa ;( Nno BeKTopam B aF
={5,-12,1}, p={1-30}, q={1,-11}, r={0,-1,2}

2. KonnvHeapHsbl v BekTOpbl P 1 (°?

a=1{2,01, b={-2,31, p=2a+2b, q=3a-2b

3. [aHa nupamuga c sepwnHamm B Toukax AAAA, .

A(-2,4,8), A(4,-1,2), A(-8,7,10), A,(-3,4,-2)

HainTu:

a) yron mexay pebpamn AA,, AA,

6) 06bem Nnpamuabi
B) A/IMHY BbICOTbI OMYyLIEHHOM Ha rpaHb AAA,
r) HAlTW ANNHY MeanaHbl, NPOBeAEHHYIO K3 BeplunHbl A K pebpy A A
4. BbluNCAMTb NAIOWa/b NAPanaenorpaMma, NOCTPOEHHOTO Ha BEKTOPax @ 1 D & — yron mexay BekTopa-
MM P 1 Q
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—_— —

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

NGRS

BapuaHTt

1. Haittu pacctostme ot Toukn M, ao nnockoctn (MM, My):
M, (-9;10;2), M, (0;7;-4), M, (48,-1), M,(-2,1;3)

X+y+z-2=0
X—y—-32+6=0

2. BbInnMcaTb KAHOHMYECKOE YPaBHEHME NPAMOIA: {

Xx-2 y-3 z+1
1 -4

3. HaliTu TouKy nepeceyeHns NPAMOM U NIOCKOCTH: MX+y+2z2—-9=0.

x—1
4. Haittv Touky P, cummertpuunyto Touke P otHocutensHo npamoii | : P(O; -1 3) " - A

z
-1 1
5. HanucaTb ypaBHeHMe NAOCKOCTU & NpoxoaAlleit Yepes Touky M 1 nepneHaukynapHo  npAMOi
(MM,): My(3;2;0), M,(4;1,5), M, (2,-14).
6. HaiiT KocuHyC yrna mexay Ni1oCKOCTAMU O U O, :
o :3Xx—y+3=0, a, : Xx-2y+52-10=0

BapuanT 3a1aHuii MPOMeKyTOYHOTO TeCcTa

1.1. HalAiTv paHr maTpumupbl NpUBEAEHNEM K CTyNeHYaTOMy BUAY

8 2 6 -3 -13
1 -3 18 5 17

1 -2 -2 3 5
1.2. Peluntb MaTpUUHOE ypaBHeHue [X =
-3 4 3 -1 0

X, +2X, +X; =5
1.3. PewnTb cuctemy no dopmynam Kpamepa 3X1 —5X2 +3X3 =—7
2% +TX, — X, =13

-

2.1. HanucaTb pasnoxeHune Bektopa X Mo BeKTopam B,a,F i = {5, —12,1} , B = {1, —3, 0} , a = {1, —1, l} )
r={0,-12}

2.2. BblYMCAUTb NAOWAAb NapaanesiorpaMmma, NoCTPOEHHOro Ha BeKTopax d u ba —yron mexay sektopamu P un Q

- a2~ Al . T

a=2p+q,b=p-3q, Ip|=2, /=2, a==

2.3. [laHa NMpamna c BepLUMHAMM B TOUKaX A1A2A3A4 Ai(G,l, 3), %(6,—2,—3), A\%(Z,Z,O), A4(—5,1, O)

HaiiT o MHY MeAnaHbl, NPOBEAEHHYIO U3 BEPLUMHBI A1 K pebpy AZA3
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X-2 y-3 z+l

3.1. HaliTu TouKy nepeceyeHmns NPAMON U NNOCKOCTU:

mX+y+2z-9=0.

1 -4
.1 x—1 z
3.2. Hantu Toury Pl CMMMETPUYHYIO TOUKe P otHocutensho npAmom | P(O, —:L 3) " T :ll :I.
3.3. HanucaTb ypaBHeHWe naockocT (X npoxoasluel yepes TOUKy Mo W NepneHanKyNApHO  NPAMOM (Mle):

M, (3;2;0), M,(4:15), M, (2-14).
4.1. [laHa KpuBasi BTOPOro NopagKa X +4y2 —12x+16Yy +16 = 0. Mony4nTb KAHOHUYECKOE YPaBHEHME KPUBOI U NOCTPOUTD .ee

! ’ ’
4.2. CocTtaBnTb MaTpuLy nepexoaa ot basuca €,€,,6; k basucy € ,€, ,6; , ecm

6 =28 +€,+6€,; €, =6 —€,+6,; 6, =6 +26,+6€,

Kpurepum ounenku:
- OLEHKa «3a4T€HO» BBICTABJISIETCS CTYACHTY, €CIM  OH pEryJspHO B TEYEHHE CEMECTpa
HpPEICTaBIsUl pEIleHHs 3ajay, BBINOJHWI HOJHOCTBIO BCE 3aJaHHsA M MX 3alllUTUJI, OTBETHUB Ha
BOIIPOCHI IIpETofaBaTes;
- OLIEHKA «HE 3a4TE€HO» BBICTABISAETCS CTYAEHTY, €CIM OH HEperyjJspHO B TEUCHHE CEeMecTpa
IPEJICTaBIsU PEIIEHUsl 3a]1a4, BBIIOJHWI 33JaHUs HE IMOJHOCTbIO WJIM BOOOIIE HE MPEACTABIISI
paboTbl Ha MPOBEPKY, JOIMYCKAET CYLIECTBEHHblE HETOYHOCTM B OTBETaX Ha BOIPOCHI
npernoaaBaress.

Jlnst IpoBeIeHUsT TEKYHIEr0 KOHTPOJIS 3HAHWK CTYIACHTOB B IMCTAaHIMOHHOM (opmare B
pa3paboraHHbIX Kadenpoit «MaTemMaTuka» OHJIAWH-Kypcax WMEIOTCS MPOMEXYTOUYHbIE (TIPOOHBIE)
TECTBI.

3.2. IIpome:xyTOYHAAA aTTECTALMS

[TpomexxyTouHasi aTTecTalus - (9K3aMeH) MPOBOJUTCS 110 OuieTaMm B YCTHOU (opMme.
Bpems a1 noAroToBKH OTBETa Ha BONPOCH! HE Oosiee 45 MuH.

buner BKIr0O4YaeT TEOPETUUECKUNA BOIIPOC U 3aJ1a4H.

KoMruiekTsl sK3aMeHaIlMOHHBIX OMJIETOB XpaHsTCs Ha kadenpe «MareMaTukay.
TunosBble BAPHAHTHI OMJIETOB NPUJIATAIOTCS.

KommuiekT Bonpocos
o aucuuIHe«J/JIuneiinas aaredpay

Matpu1ibl, TUIIBI MATPHIL.

Onepaunu ¢ MaTpuLlaMu, UX CBOMCTBA.

YMHOXk€EHUE NPSAMOYTOJIBHBIX MaTPHIL.

MarpuuHnas popma 3aIucH CUCTEMBI TMHEHHBIX aIreOpanuyecKux ypaBHEHUH.
Onpenenurenu U UX CBOWCTBA.

[Tonsitue onpenenurens. MUHOpPHI U anreOpanyeckue JOMOTHEHHUS.

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM, OCHOBHBIE MOHATHUS U ONPEICTICHHUS.
[TpaBuiio Kpamepa penienust cucteM JIMHEWHBIX ypaBHEHUI.

OOpatHas MaTpula U €€ BbIUKCICHHE. Y CIIOBUE CYIIECTBOBaHMSI 0OpaTHOM MaTpPHUIIBI.
10 Pemenne cuctem NTuHEHHBIX anreOpandyeckux ypaBHEHHI METO10M OOpaTHON MaTpUIIbL.
11. Meton "aycca perienust cucteM TUHEHHBIX ypaBHEHUH.

12. Penrenue mpon3BOBHBIX CHCTEM JIMHEWHBIX YpaBHEHUH MeToI0M [ aycca.

13. Panr matpuisl. Teopema Kponekepa — Kanennu.

©CoNok~wWNE
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14. OgHoponHbIE CUCTEMBI JIMHEWHBIX ypaBHEHUN. KpuTepuil cyiecTBoBaHUs HETPUBHUAIBHBIX pe-
LICHUH.

15. [lonsiTHe BEKTOpa U JIMHEIHBIE ONlepallMy HaJl BEKTOpPaMHU, CBOMCTBA ONepaluil.

16. JIuneitHas KOMOMHAIUS BEKTOPOB.

17. JIuneiiHasi HE3aBUCUMOCTb M JIMHEMHAsS 3aBUCUMOCTb T'€OMETPUYECKUX BEKTOpOB. Kpurepuii
JIMHEWHOM 3aBUCUMOCTH.

18. IMousitue 6azuca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHbIl 6a3uc. Pa3noxenne BekTopa o BeKTopam Oasuca.

20. YnopsimoueHHast TpOiKa BEKTOPOB.

21. CkansipHoe, BEKTOPHOE U CMEIIaHHOE NMPOU3BEICHIE BEKTOPOB B OPTOHOPMUPOBAHHOM Oasuce.

22. YcioBUs OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHble TPOCTPAHCTBA.

24. Marpuna nepexoja ot 6asuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIEC 3HAYCHHS] MATPHIIBL.

AHaAJIMTHYECKAS TeOMeTPUs

1. Cucrembl koopauHar. JlekapTOBBI MPSIMOYTOJIBHBIE KOOPAMHATHI HA MJIOCKOCTH U B MPOCTPaH-
CTBE.

[TomsipHas cucrema KOOpAUHAT.

Pa3nuyHble TUITBI ypaBHEHUM IUIOCKOCTHU U IIPSMOU.

Brruncnenue paccTosHUN MEXKY IBYMsI TOYKaMH, TOYKOM U NPSAMOM, TOUKOU U IJIOCKOCTBIO.
Brruncnenue pacCTOSHUSA MEXY CKPEIMBAIOIUMUCS IPSIMbBIMU.

Brluncnenue yrioB Mexay AByMs IPSIMBIMU, IIPSMOM U ITIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.
KpuBble BTOporo nopsiika ux reoMeTpu4ecKue CBOWCTBA M ypaBHEeHMs. lIpuBenenue xpusoii
BTOPOT'O MOPSAJAKA K KAHOHUYECKOMY BH]TY.

8. KanoHuueckue ypaBHEHHUs 3JUIMIICA, TUIIEPOOIIBI, TApabOoIIbI.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonunyeckue ypaBHeHUs cepsl, SJUIUIICOUA, KOHYCOB, THIIEpOOION 0B, TapaboIouI0B.

Noakown

TunoBbie BapUaHTHI OUJIETOB
no aucturuinae «JIuneitnast anredpa»

MHWHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINNA
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUYPEXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH NNOJIUTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTuka»
Huctunnuna «JIuneitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

:(—t ZJ

1. Ompenenutenu U UX CBOMCTBA.

1

o X +2X% =—1
3. Pemmts cuctemMmy MeTo10M 00paTHOM MaTPHUIIBI .
2% —3X%, =12

12
2. PemuTh MaTpu4yHOE ypaBHEHHE XB=A, eciu Az(2 ]
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4. JlaHbl BEKTOpHI @ =(-5,9,8), b =(-3,1-2), € =(-8,10,-10). IIpoBepuTh — KOMILUIAHAPHBI JH OHH.
Ecnu HeT, HaliTh 00beM Tapasuiesienune/a, MOCTPOSHHOTO Ha BEKTOpax a,b,c.
5. Haiitu yron mexay BektopamMu a = (1,—2,-2) 1 b =(2,0,1).

YTBepxkaeHo Ha 3aceqannu kadeapsl MaTeMaTuku « 03» 052023 r., mpotokon Ne 10

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

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE IT'OCYJIAPCTBEHHOE ABTOHOMHOEOBPA3OBATEJIbHOE
VUPEXJIEHWE BBICHIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJJMTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJUTEX)

@akynbTeT 0a30BBIX KOMIETECHIIUH, Kadenpa «MaremaTrka»
HuctunmHa  «JIuHeiHas anrebpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Jluneitnas koMOuHanus BekTopoB. basuc. Koopaunatel BekTopa.

12 -1
2. BbraucauTh onpenenuTens Matpuibl C=A", ecim A=|3 1 0 |.
011
4x —2X, +3%5 =12,
3. Pemmre cucreMy ypaBHeHUN MeToI0M ['aycca | x, +5%, —3x; =1,
2% +3Xy —2%3 = 3.
4. Tlokasark, 4TO BEKTOpHl M = (1,-12), n=(2,0,3), p=(-2-11) 0Opa3yroT 6a3uC B MPOCTPAHCTBE.
5. Jlano oOuiee ypaBHeHue npsiMoii  —2x+3y—-5=0. HammcaTs: ypaBHeHuE NpsIMOH C yIIOBBIM
K03(pPUIIMEHTOM; YypaBHEHHUE MPSIMOM B OTpe3Kax; HOPMaJIbHOE ypaBHEHHE MPSIMOM.

YTBepxkaeHo Ha 3aceqanuu kKadeapsl MatemMaTuku « 03» 052023 r., mpotokon Ne 10

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

I[J'ISI MMPOBEACHUA IMPOMECIKYTOUHOT'O KOHTPOJIA 3HAHUI CTYACHTOB B JUCTAHIUOHHOM
Q)opMaTe B p33pa6OTaHHBIX Ka(pe,upoﬁ «MatemaTuka» OHHaﬁH'KypcaX HMCIOTCA UTOT'OBBLIC TCCTHI.
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