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1. Hean, 3a1aum ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
AUCIHUIIHE

K oCHOBHBIM ye/i.m OCBOCHUS TUCIUIUIMHBI «JInHEelHas anredpa cielyeT OTHECTH:

- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;

- mpuoOpeTeHue CTYACHTAaMH LIMPOKOr0 Kpyra MaTeMaTHYeCKUX 3HaHUM, YMEHUU U
HAaBBIKOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JCHYKTUBHOMY MBIIIICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINH;

- YMEHHE CTyJIEHTaMH pa3BUBATh HABBIKK CAMOCTOSTEIHHOTO W3YYCHUS YUeOHOU U
Hay4HOU JIUTEPATYPBI, COJICPKAIIECH MAaTEMaTUUECKUE CBEICHUS U PE3YNIbTAThI;

- TMOATOTOBKY CTYICHTOB K JESATEIBHOCTH B COOTBETCTBUM C KBaTU(UKAIMOHHOU
XapaKTepUCTUKON OakalaBpa MO HampaBlIeHUIO, B TOM 4Hcle (opMupoBaHUE YMEHUU
UCIIOJIb30BaTh OCBOCHHBIC MATEMATHYECKHE METOIBI B MPOPECCHOHAITBHOMN JeATSILHOCTH.

- TIOJATOTOBKY BBICOKOKBATU(HUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHUAX
u(ppoBol TypOYJICHTHOCTH W BBICOKHX TEXHOJIOTHUECKHUX PHCKOB COBPEMEHHOW IU(POBOM
SKOHOMUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS NUCUUIUTUHBI «JIMHelHas anredpa» cieayeT OTHECTH:

- OCBOGHHUE CTYyJEHTAMH OCHOBHBIX IIOHSTHH, METOAOB, (QOPMHUPYIONINX OOIIYIO
MaTeMaTUYECKYIO TIOJITOTOBKY, HEOOXOIMMYIO JIJIsl YCIIEUTHOTO PEIlIeHUs PUKIAIHBIX 3a7a4;

- (popmupoBanue y cryaeHTa TpedyemMoro Habopa KOMIETSHIH, COOTBETCTBYIOIIUX €T0
HAIPAaBIECHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OOyuenue 1o gucuuiuinHe <«JIuHeiiHas anreOpa» HampaBiaeHO Ha  (OPMUPOBaHHE
y oOydJarommxcsi cienyrmux kommereHiud B coorBerctBun ¢ PI'OC 08.05.01 (ypoBeHB
cnenuanurera) rno HanpasiaeHUo noArotoBku 08.05.01 CTpouTenbcTBO yHUKANIBHBIX 31aHUN U
COOPYKEHHM, YTBEPKIEHHBIM NprukazoM MunoOpHayku Poccuu ot 13.07.2017 Ne 653:

Kon u HanmeHnoBanue NHaukaTopsl 10CTHKEHHSA
KOMIIeTEeHIUH KOMIIETeHIIUH
OIIK-3. Cnocoben npunumarp pemenuss B | MOIIK-3.1. Anamu3upyer cmocoObl wWin
po¢eCCHOHATLHON JeSITEIbBHOCTH, | METOJIMKH pelieHus 3aja4
UCIIOJIB3YS TEOPETUYECKHE OCHOBBI, | MPO(EeCCHOHAILHON JIETETLHOCTH Ha OCHOBE

HOPMATHBHO-TIPABOBYIO 0a3y, MPAaKTUYECKUH | HOPMAaTHBHO-TEXHHUECKOW  JOKYMEHTAIUH,
OTIBIT KalUTAILHOTO CTPOUTENBCTBA, & TAKXKE | 3HAHUS MPOOJIEeM OTpacid M OMbITa UX
3HaHUS O COBPEMEHHOM YPOBHE €T0 Pa3BUTHS | PEIICHHUS.

NOIIK-3.2. CriocobGeH oCcyliecTBIATh cOOp U
cuctemMaruzanuio uHpopManuu 00 ombITe
peLeHus 3aj1a4 npodeccuoHaIbHON
NEeSITeTLHOCTH, (OPMYJIHPOBATh 3a/1a4d B
cdepe npodeccuoHANTBHON NeATeNhbHOCTH Ha
OCHOBE 3HAaHHUS IPOOJIEM OTPACIH M OTBITA X

pelIeHusl.
HNOIIK-3.3. Bmameer MeTomaMH OIIEHKH
yCIIOBUI CTPOUTEIIBCTBA, BBIOOpOM
MEPONPUATHI 1o YCTPaHEHUIO
HEeOIaronpusITHBIX HUHXEHEPHO-
re0JIOTHYECKUX IIPOLIECCOB (stBNEHMIA),
crioco0amu OIIpeAeIeHUS KauecTBa

CTPOUTENIbHBIX ~ MaTepHajloB Ha OCHOBE




DKCIEPUMEHTAIBHBIX  HMCCIENOBAHMM KX
CBOMCTB U METOJAMM OIIPENEIICHUs YCIOBHU
palbOoThI CTPOUTEIBHBIX KOHCTPYKLIUH.

2. MecTO IMCHMILTAHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnurniauHa OTHOCHTCS K oOsi3aTrenbHOM dactu Onoka bl: Moayns «MaremaTudeckue u
€CTECTBEHHO-HAYUHbIE JUCITUTUTUHBIY.
E€ uzydenue obecreunBaeT u3ydeHUe TUCIUILUIHH
B obsazamenvroil wacmu:
- MaTeMaTHYECKNM aHaJIu3;
- huswuka;
- TEOpETHUYECKass MEXaHUKa;
- COIIPOTHUBJICHUE MATEPUAJIOB;
- MEXaHHUKa TPYHTOB, OCHOBaHUS U (PYHAAMEHTHI;
- MEXaHHKa )KUIKOCTH U rasa;
- CTpouTeNbHAs (PU3HKA;
- CTpOUTENIbHAS MEXaHUKA;
- TEOpHS pacueTa IJIACTUH U 000JI0YEK;
- IUHAMHKA U YCTOWYUBOCTH COOPY>KEHUM.

3. CTpyKTypa M cofepKaHue TUCHUILTHHBI

OO0miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aUeTHbIE eAMHUITBI -108 yacos.

3.1. Buabl yueOHoii padoThI M TPY10€MKOCTD

n/n Buj yueonoii pa6oTni f;)é‘:)l;‘lCCTBO Cemectp 1
AyIMTOpHBIE 3aHATHS 48 48
B Tom umncie:
Jlexumn 16 16
1.
CeMuHapcKkue/mpakTHUECKHUE 3aHATUS 32 32
2 JlaBoparopHble 3aHATHS - -
> CamocrosiTeibHast padora 60 60
IIpomeskyTOUHAs aTTecTAUMS
IK3aMeH c) 6)
Hroro 108 108




3.2. TemaTuyeckuii MJIaH U3y4YeHUs TUCHUTTHHBI

Pazmemnién B npuiioxkenuu 1 k pabodeii mporpamme.

3.3. Coneprkanue pa3aesioB JUCHUIIIMHBI

BBeaenue

[Ipeamer, 3agauu u conepxaHue TMCHUIUIUHBL. OCHOBHBIC 3TAIbl PA3BUTHUS AUCIUIUIUHBI.
CrtpykTypa Kypca, ero MecTo U poJjib B OATOTOBKE OakanaBpa, CBA3b C IPYTUMH JIUCHUIUITMHAMU.

Pa3zgea 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuusl U onpeaeuTeN .

[Tonsitue matpunel. Buasl Mmatpuu. [eiictBus Hag MmaTpuniamMu. Onepanyy HaJl MaTpULIAMU
U HUX CBOMCTBA. Onpenenurenu, ux cBoicTBa M BbluuciaeHUs. IloHsTuss MmuHOpa u
anreOpanyecKoro JOMOIHEHUs. Pa3nokeHue onpeaeauTes Mo IeMEHTaM CTPOKH WIIHA CTOJIOIA.
Brruncnenue onpenenurencii pa3au4Horo nopsaka.

OOparHass MaTpulla W aIrOpUTM €€ BBIYMCICHHs. ODJIeMEHTapHble IpeoOpa3oBaHUs
Mmatpull. [IpuBeneHne MaTpuubl K JUaroHaJIBHOMY WM TpaleUUEBUIHOMY BUAY. MarpuyHas
¢dopma 3armcu CUCTeMbI TMHEHHBIX alre0pandeckux ypaBHEHHH. PaHT MaTpuipl.

Tema 2. Pemienue cucrem JMHEHHBIX aJIre0panyecKux ypaBHEeHHIA.

CucreMbl JIMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MTOHATH. Pemienue cucrtem
JUHENHBIX ypaBHeHMH MeronoM Kpamepa, metonom oOpartHoil marpulel, Meronom [aycca.
Teopema Kponekepa — Kamemnu. PemeHue Npou3BOJNBHBIX CUCTEM JIMHEWHBIX YpaBHEHUU
metogqoMm I'aycca. PemieHne OJHOPOIHBIX CHUCTEM JMHEMHBIX ypaBHeHuil. Kpurepnit
CyILIECTBOBaHUS HETPUBUAJIBHBIX PEIICHUM.

Pa3nes 2. DiieMeHThI BeKTOPHOIi ajiredpbl

Tema 1. JIunelinble omepanuu HaJ BEKTOpaMH, WX CBOMCTBA. JIMHeiHbIe KOMOMHAIIUU
BEKTOPOB. JIMHEHas 3aBUCHUMOCTh M HE3aBUCUMOCTb BEKTOPOB. ba3uc cucrembl BEKTOPOB.
EnnHCTBEHHOCTH pa3nokeHus BeKTopa mo 6aszucy. OpTOHOPMUPOBAHHBIN Oa3wucC.

Tema 2. CkansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHHUS BEKTOPOB, UX CBOMCTBA.
VYCiioBUsL  OPTOTOHANBHOCTH, KOJUIMHEAPHOCTH, KOMILJIAHAPHOCTH BEKTOPOB. BrluncieHue
CKaJIIPHOT'0, BEKTOPHOI'O M CMEIIAHHOTO MPOU3BEACHUN BEKTOPOB, 33JJaHHBIX KOOpJIMHATaMHU B
OPTOHOPMHUPOBAHHOM Oa3zuce.

Tema 3. Jluneiinsle mpoctpanctBa. [loHsTHe 0a3nuca MPOCTpPAHCTBA I'€OMETPUUECKUX
BeKkTOpoB. [IpeoOpa3oBaHue MaTpuIlbl JIMHEHHOTO onepaTopa Mnpu nepexone ot 6asuca k 0asucy.
CoOcTBeHHbIE 3HAUYEHHSI U COOCTBEHHBIE BEKTOPHI MATPUIIBI.

Pa3zgen 3. KoMiekcHbIE YHCJIa H MHOTOYJICHbI

IloHsaTHE KOMILIEKCHOTO 4YHCIIA. (DOpMBI 3allMCH KOMIIJIICKCHBIX YHCCII. HeﬁCTBHH Hazg
KOMIIJICKCHBIMHA YU CJIaMH. (I)opMyna MyaBpa. H3BneueHue KOpHA N-0M MOJ0XKUTEIIFHON CTEIICHU
13 KOMIUIEKCHOTO umcia. Pa3nokenne MHOTOWIeHA Ha MHOKUTEIU. OCHOBHAS TEOpEMa anre6pI>I.

Pa3znen 4. AHanuruyeckasi reoMeTpust



Cucremsbl KoopAuHaT. JlekapTOBbI IPSAMOYTOJIbHBIE KOOPANHATHI HA INIOCKOCTH U B IPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.
Tema 1. IIpsimble ¥ MIOCKOCTH
Paznuunble THIIBI ypaBHEHUH INIOCKOCTH M ypaBHEHU I IPSIMOM (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Brrunciienre pacCTosiHUM MEXAY TBYMSI TOUKAMH, TOYKOW M IPSIMOM, TOUKOH U TIJIOCKOCTHIO.
Brruucnenue paccTossHUsSI MEXY CKPEIIMBAIOIIUMHUCS MPSIMBIMH.
Bbruncrenve yrioB Mexy IByMs MPSAMBIMU, IPSMOM U TUIOCKOCTBIO, IByMsI INTIOCKOCTSIMU.
Tema 2. KpuBble 1 MOBEPXHOCTH BTOPOr0 MOPsAKA
KpuBsle BTOpOro mopsijaka, uXx reoMeTpUYecKHe CBOWCTBA M ypaBHeHudA. [IpuBenenue xkpuBoi
BTOPOTO MOPSIKA K KAHOHUYECKOMY BHU]TY.
VYpaBHEHHE MMOBEPXHOCTH BTOporo mopsiaka. Kanonuwdeckue ypaBHeHUs cepbl, dUIUICOHUIA,
KOHYca, Turepbonona, napadoiouaa.

3.4. TemaTuka NpakTHYeCKNX 3aHATHI 10 AUcHUILINHE «/InHeiiHas aaredpa»

No 3ansaTus Tema 3aHaTus

1 Paszgea 1. diieMeHTHI JJMHEHHOH aaredpbl. MaTpuilbl, 1eHCTBUSA
HaJ MaTpUIaAMH.

2 Onpenenurenu, X CBOMCTBA U BhIUMCIEHUE. MaTpuuHas 3anuch
CUCTEMBI JINHEWHBIX YPaBHEHUM.

3 OO0patHasi MaTpuUlla U €€ BHIYHCIICHHE.
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHM, OCHOBHBIE

4 IIOHATUSA U ONpeleIeHus. PenieHue cucTeM JINHEWHBIX YPaBHEHUN
metoqoM Kpamepa, MeToioM 00paTHOIl MaTpHUIlbI

5 Pemenne cucreM nuHENHbIX ypaBHeHUN MeTonoM ['aycca. Panr
Matpulel. Teopema Kponekepa — Kanemnu.

6 Meron ['aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEWHBIX YPABHEHHUI.

OnHOpOHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Paznen 2. DuemeHTBbl BeKTOpPHOH aJjredpbl. Bekrtopsl.
JIuneliHble omepanyy HaJ BEKTOpaMH, UX CBOMCTBA. JIMHeWHOe
7 IIPOCTPAHCTBO T€OMETPUYECKUX BEKTOpOB. IloHATHME NMHEWHON
KOMOMHAIMM BEKTOpOB. JIMHEWHO He3aBUCHMbIE M JIMHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Tonatue ©Oa3zuca NPOCTPAHCTBA TE€OMETPUUYECKUX BEKTOPOB.

8 Koopannats! BEKTOpA. OpTOHOPMUPOBAHHBIH 0asmuc.
KonnmHeapHOCTb,  OpPTOTOHAJIBHOCT M KOMILIAHAPHOCTH
BEKTOPOB.

CkansipHOE IPOM3BEJIEHUE BEKTOPOB M €r0 CBOMCTBA. YCIIOBHE

9 OpPTOTOHAJILHOCTH BEKTOPOB. BekTopHoe mpousBeneHue AByX

BEKTOPOB, €r0 CBOMCTBA. Y CJI0BUE KOJUIMHEAPHOCTH BEKTOPOB
CMmemaHHoe MpOM3BEICHHE TpEX BEKTOPOB M €ro CBOMCTBA.
Beruucnenne obvema napajuienenunesa U mUpamMuisl. Y cIOBHE
10 KOMIUTAHAPHOCTH  BEKTOPOB. Beluncnenne  ckaisipHOro,
BEKTOPHOI'O U CMEIIAHHOIO IIPOMU3BEICHUN BEKTOPOB, 3aJaHHBIX
KOOpJIMHATAMH B OPTOHOPMHPOBAHHOM Oasuce.

Jlunelinple mpocTpaHcTBa. Pa3sMepHOCTh M 0a3ucC JMHEHHOTO
IIPOCTPAHCTBA.

Marpuna nepexoma ot Oasuca k Oasucy. IIpeoOpazoBanue
KOOpJMHAT BEKTOopa TMpu U3MeHeHuH Oasuca. JluHelHble
OTepaTopsl, AEUCTBUS ¢ IMHEHHBIMH oniepaTopaMu. COOCTBEHHBIE
BEKTOPHI 1 COOCTBEHHBIE 3HAUEHHSI MATPHIIbI

11




Pa3znen 3. KommiekcHble ynciaa U MHOrodwieHbl MHOXECTBO
KOMIIJICKCHBIX YHCCII. @OpMBI 3aIllUCHU KOMIUJICKCHBIX YHUCECII.
JlelictBUS  Haag ~ KOMIUISGKCHBIMH — 4uCIaMH.  Pa3imokeHue
MHOTOYJICHa Ha MHOKUTEJIH, OCHOBHAsI TEOpEMa anreOpbl

12

Paznen 4. AnaauTuveckasi reoMeTpus
Cucrembl KooparHAaT. Pa3zanunble TUTIBI YpaBHEHUN IIIOCKOCTH

13

14 Paznuynble TUOB ypaBHEHHH NpsIMONH Ha IJIOCKOCTH U B
IIPOCTPAHCTBE

15 B3auMHOe pacnonokeHue MNpsAMBIX Ha IUIOCKOCTM U B
IIPOCTPAHCTBE. BrIuncieHne pacCTOSIHUN MEKIy ABYMs TOUKaMHU,
TOYKOM U mOpsiMOH.  BbIYMCIEHHE  paCCTOSIHUS — MEXKIY
CKpPELIMBAIOIIMMHUCS  NpsMBIMU.  B3aumHOe  pacrosioxeHue
IJIOCKOCTEW. BbluuciaeHue paccTosHUM MeEXAy TOUYKOW U
TJIOCKOCTBIO

16 KpuBble BTOpOro mopsiika WX TEOMETPHUYECKHE CBOWCTBA.
VYpaBHeHus ssuiunica, runepOoiibl, napadossl OO61iee ypaBHEHUE
KpHBOI1 BToporo nopsinka. [IpuBenenue KpuBoi BTOPOTo Mopsiaka
K KaHOHM4ecKoMy Buay. IloBepxHOCTH BTOpOro nopsiaka

4. YuyeOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmatuBHble 1okyMeHTbI H 'OCTbI

®I'OC 08.05.01 CtpoUTenbCTBO YHUKAIBHBIX 3AAHUI U COOPYKEHUN. Y TBEPKAEH IPUKA30M
Muno6pnayku Poccun ot 13.07.2017 Ne 653.

AxanemMuyeckuii ydeOHBIN IiaH 1o HampasieHuto noarotoBku: 08.05.01 CrpoutenbcTBo
VHUKQIbHBIX 34aHMi u  coopyxeHuil. Ilpoduib: CTpoOUTENbCTBO BBICOTHBIX H
OOJIBIICTIPOJICTHBIX 31aHUN U coopykeHuid. ®opma oOyueHust — ounas. 2025.
ObpaszoBarenbHass mnporpamma. Hanpasnenune mnoarorosku 08.05.01. CrpourenscTBo
VHUKQJIbHBIX 3JaHUld M coopyxkeHui. Cnenmanuzauus: CTpOUTENbCTBO BBICOTHBIX H
OONBIIETIPONICTHBIX 3/aHUI M COOpY)KEHHHl. YpoBeHb 00pa3oBaHUs - CIELUAIUTET.
KBanudukanus (crenens): Unxenep-ctpoutens. 2025.

Vka3 Ilpesunenta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Ctparernn Hay4dHO-
TEeXHOJIorn4eckoro passutusa Poccuniickoit deneparum».

[Tpuka3 MunucrepcTBa 06pa3zoBanus 1 Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne 816
«O0 yrBepxkneHun Ilopsnka TOpuUMeHEHUsS  OpPraHu3alMsIMH,  OCYLIECTBIISIFOIIMMHU
00pa3oBaTeNbHYIO JIEATENBHOCTD, IIEKTPOHHOI'O o0y4eHus, JUCTaHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIIOTUN IPU peain3aluyi 00pa3oBaTeIbHBIX IPOrpaMM».

4.2 OcHoBHas1 JIUTEpPaTypa

3abonorckuit B.C. Jluneiinas anrebpa v aHaIuTHUECKasi reoMeTpus (Y4eOHBIH KOMILIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3n-so MHOPA-M, 2022. 309 c. (Briciiee
oOpa3oBaHue: OakanaBpHar).

Cupotuna U.K. Jluneitnas anreOpa u aHanuTUYECKasi TEOMETPUS: HHTEPAKTUBHBINA Kypc:
yuebHoe nocobue st By3oB. CII6, M3n-Bo Jlans, 2022. 180 c.
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3. Kypc nexnwmii mo JWHEHHOW anreOpe W aHAIMTUYECKOW TreoMeTpuu: ydeOHoe mocodwue. //
Kyapssues b.1O., Matsam B.U., ITokaszees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMW», 2009.
— 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexrponusiii pecypc.]

4.3 lonoJHUTEbLHAS JUTEPATypa

1. Kparkuii Kypc BbICIIEH MaTeMaTUKW [DJIEKTPOHHBIA pecypc|: yueb. - DIEeKTpOoH. AaH. -
MockBa:  HamkoB wu K, 2017. - 510 c. [Pexum  pmocryma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

2. 3yokoB B.I'., JlsxoBckuii B.A., Mapteiaenko A.U., MunocueB B.b., IIymkaps E.A. Kypc
MaTeMaTHKH Ul TEXHHYECKHX BBICIINX y4eOHBIX 3aBenenuid. Yactu 1-4. M.: MY, 2012.
400 »k3.

3. Wmeun B.A., Tlo3usk D.I'. Ananutuueckas reomerpus. M.: Hayka. ['maB.pen-us ¢usuko-
Marem. JuT-pbl, 1988. 224 c.

4. bexnemumieB, /[.B. Pemenue 3amau w3 Kypca aHaTUTUYECKOW TEOMETPUU M JIMHEHHOMN
anredpsl [DIeKTpOoHHBIN pecypc]: yuebd. mocobue - DIeKTpoH. AaH. - MockBa: Ousmarnur,
2014. - 192 c. [Pexxum poctymna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ sxpana. ]

4.4. JnekTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChI
HpOBeI[eHI/Ie 3aHITHN U aTTeCTaI_II/Iﬁ BO3MOXHO B JUCTAaHIIMOHHOM Q)opMaTe C IPUMCHCHHUEM CHU-

CTeMbl JAMCTaHUMOHHOro oOyueHusi yHusepcutera (CJO-LMS) Ha ocHOBe pa3paOoOTaHHBIX
Kaeapoit «MaTtemMaTHKay 3JIEKTPOHHBIX 00pazoBareibHbIX pecypcoB (DOP) no BceM paznenam
IIPOrPaMMBI:.

Hazsanue D0OP

Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaTUTHYECKAs! TECOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843
JIuneitHas anreOpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAIIMTUYCCKAs rcOMCTPUA

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

[Topsimox mpoBeneHust pabOT B JUCTAHIMOHHOM (QopMare YCTaHABIUBACTCA OTIENIbHBIMU
pacropspKeHUSIMUA  TIpOpeKTopa 1o y4eOHOW paboTe W/MiIM HEHTPOM Y4eOHO-METOIUYECKOM
paboTHI.

Ka)KI[LIfI CTYACHT O6CCHC‘ICH HHAUBUAYAJIbHBIM HCEOTPaHUYCHHBIM JOCTYIIOM K BHGKTpOHHOﬁ

OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJMYECKHUE MaTepuanbl B DJIEKTPOHHOM BHJE,

MMPEACTAaBJICHHLIC HA cauTe mospolytech.ru B pasaciic: «L[eHTp MAaTEMATUYCCKOI'O 06pa30BaHI/ISI»

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

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

[Tone3nbie yaeOHO-MeTOAMYECKHE U MH(DOPMAITMOHHBIC MaTepUaIbl IPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «IHTepHET» 11 OCBOSHUS

JMCIUILIMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
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/
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4.5. JIulleH3MOHHOE U CBOOOHO PacnpoCcTpaHsieMoe NPOrpaMMHoOe

o0ecrieyeHue
Ne| HaumenoBanue | Pazpadorunk IO JocTtynHocTh Ccblika Ha Enunblii peectp
(mpaBooOJagares | (JIMIEH3HMOHHOE, | POCCHIICKUX MPOrpamMM st
b) CBO0OHO 9BM u B/l (npu naanuuu)
pacnpocTpaHsieM
oe)

1 | Astra Linux [ OOO JInnen3znoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | Moii Oduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433

TEXHOJIOT " 75

4.6. CoBpeMeHHbIe TPOdecCHOHATBHBIC 0a3bl JAHHBIX U HHGOPMAUOHHBIE
CIPABOYHbIE CHCTEMBbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYINHBIX NJf OCBOCHUSA NUCHUIIJIUHBI:

HaumenoBanue

Ccblka Ha pecypc

HocTynHocTh

HNupopManHOHHO-CIIPABOYHbIE CHCTEMBbI

Stack Over flow

https://stackoverflow.co

JloctynHa B cetu

WuTepuer 6e3

O6paSOBaTCJ'ILHBIX CTaHapTOB

BbICIIIET0 00pa30BaHUs

m/ .
OIrpaHUYCHUU
Nudopmarmonnsie pecypest Cetn | http:// www.consultant.ru | Jloctymso
KoncynperantlIimroc
ITopran PenepanbHbIX
TOCyapCTBCHHBIX http://www.fgosvo.ru. JlocTymHo

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanp

https://e.lanbook.com/

JocTtynHa B cetn
WuTepuer 6e3
OrpaHUYCHUN



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
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IPR Books https://www.iprbookshop | JoctymnHa B ceTn
ru/ WutepHer 6e3
OrpaHUYCHUI

I[Ipodeccuonasibubie 6a3bl JAHHBIX

baza nanHbIX HaydHOU http://www.elibrary.ru JlocTymHo

AJIEKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JdocrymHo
MoJIMTeMaTH4ecKas peepaTuBHO-
oubnuorpaduueckas u
HayKOMeTpHU4YeCKas
(bubmmomeTpuyeckas) 6aza JaHHBIX

5. MaTepuajibHO-TeXHHYECKOe ofecnevyeHne TUCIUIINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ECIIEYMBACT IPOBEICHUE BCEX BHJIOB
3aHATUHN, TPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM U
IIPOTUBOMNOXKAPHBIM MPAaBUIIAM U HOPMaM.

Kadenpa «Marematuka» He pacroyiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
UCTIONB3YeT YUeOHbIe ayAUTOPUH U3 001Iero (OHa YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH MJi TPOBEACHUS WHTEPAKTUBHBIX MPAKTHUYECKUX 3aHATUN
UCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeTtoauyeckue peKoMeHAaANU

6.1. MeToauuecKue peKOMeHIAUMH JIf MPenoaBaTeJisi 0 OPraHu3aluu
00y4eHus

[Ipexxne Bcero, cneayer oOpaTUTh BHHMaHUE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
U3y4aeMblil UMM MaTepHai He TpeOyeT Kakoi-In0o0 crieraabHOM (JI0MOIHUTENbHON) HOATOTOBKU
U BIIOJIHE MOXET OBbIThb YCHEIIHO W3Y4YeH, €CIM CTYAEHThl OyayT I[OocelaTh 3aHATus,
CBOEBPEMEHHO BBINOJIHATH IOMAITHUE 33/1aHUS U TI0JIb30BATHCS (IIPU HEOOXOIMMOCTH) CUCTEMOM
IUTAHOBBIX KOHCYJbTallMii B TEUYEHME KaKJOro ceMmecTpa. Bomeamme B Kypc MaTeMaTUKH
pa3zelibl ABISAIOTCSA KIACCUYECKUMHU, B TO K€ BPEMsI OHM MPAKTUUECKH OPUEHTHPOBAHBI, TaK KaK
UMEIOT LIUPOKOE PACTIPOCTPAHEHHE JIJISl PEeIlIEHHUs pa3HOT0 pojia 3a7jad BHYTPHU CaMOM MaTeMaTHKU
Y TIPUKJIAJHBIX 3a/1a4. FIX 0CBOEHUE MOMOXKET CTYACHTAaM JIOTMYECKH BEPHO, apTYMEHTHPOBAHO U
SCHO CTPOUTH YCTHYIO W IHCBMEHHYIO pe€db, YCHEIIHO NPUMEHSATh HAKOIJIEHHbIE 3HAHUS B
npodecCHOHATBLHOMN 1eATETbHOCTH.

HeoOxomuMo ¢ camoro Hayana 3aHATUH pPEKOMEHJOBATH CTYJIEHTaM OCHOBHYIO U
JIOTIONTHUTEIIBHYIO JIMTEPATYPY, a B KOHIIE CEMECTPA J1aTh CIMCOK BOIPOCOB I NMOATOTOBKH K
HK3aMEHY.

Ha nepBoM 3aHATHM 110 JUCLHUIUIMHE CIEIyeT 0053aTeNIbHO MPOMH(POPMHUPOBATH
CTYJEHTOB O BHJI€ U (hopMe IPOMEKYTOUHOM aTTECTALMU 10 TUCIUIUINHE, CPOKaX €e


http://www.elibrary.ru/
http://webofscience.com/
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IIPOBE/ICHMS, YCIOBUSAX JIONYCKA K MPOMEXYTOYHOM aTTECTAllUH, TPUMEHSAEMBIX BUAAX
IIPOMEXYTOUHOTO KOHTPOJIS.

N3noxeHnne T€OpeTHUECKOro MaTepHallia JOJDKHO CONPOBOXKAATHCS HIUIFOCTPATUBHBIMHU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPETOaBaTeNIeM TaK, YTOObI TEXHUUECKUE TPYTHOCTH U
BBIKJIAJIKM TMpPU PEUICHUH 3aJa4yd HE OTBJICKAJIM OT IJABHOIO: OCMBICICHHMS HAEH U CYTHU
IpUMEHsieMbIX MeTo0B. ClelyeT Bcerna ykKas3blBaTh IPUMEPhl IMPAKTUYECKOIO IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHHUH U HOpMYIL.

[IpakTryeckue 3aHATHS JOJDKHBI OBITH OPraHM30BaHBI IPENoaBaTeIeM TaKuM 00pa3oM,
yTOOBl OCTaBAJIOCH BpeMS Ha MEPUOAMYECKOE BBHINOJHEHHE CTYJACHTaMH HEOOJbIION
CaMOCTOSITENILHOM pa0dOThI B ayAUTOPUH ISl IPOBEPKU YCBOEHHUS U3JI0KEHHOIO MaTepHaa.

[IpenogaBaTeny, BeAYHIMI MpPaKTHYECKHE 3aHSTHUS, JOHKEH COIVIACOBBIBATH yueOHO-
TEMaTUYECKU I1J1aH 3aHATHH € JIEKTOPOM, UCIIOIb30BaTh €AMHYIO CUCTEMY 0003HAUYEHUH.

[IpenogaBatento cienyer [O0OMBAaTbCA CUCTEMATHUECKON HENPEphIBHOM  pabOThI
CTYZICHTOB B TEUCHHUE CEMECTPA, HEOOXOIUMO BBISBIATH CHIIBHBIX CTYIEHTOB U MPUBIEKATh UX K
Hay4yHOI paboTe, K y4acTHIO B Pa3HOTO Po/ia OJIMMITNAZaX U KOHKYpcax.

CTyzneHT [OJDKEH OllyIlaTh 3auHTEPECOBAHHOCTh IPENoJaBaTelsi B JIOCTHXKEHUU
KOHEYHOT'0 pe3ysbTara: B MpuoOpeTeHNH 00ydaroMMUCS MPOYHbIX 3HAHUH, YMEHHH U BiIaJICHUS
HAKOIJICHHOHM MH(pOpMaIei s peleHus 3a/1a4 B IpopeCCHOHATBHON e TeTbHOCTH.

Oo0pa3oBaTe/ibHbIC TEXHOJIOTHH

B03MOXHO TpoBelicHUE 3aHATHIA M aTTECTAllMid B TUCTAHIMOHHOM (opMmare ¢ MPUMEHEHHEM
CUCTEMbI JUCTaHIMOHHOro oOyueHus yHusepcutera (CHO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadenpoit «MaremaTiKa» 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cm. m.4.4).
[Topsimox mpoBeneHust pabOT B AMCTAHIIMOHHOM (oOpMaTe YCTaHABIUBACTCS OTACIbHBIMU
pacIoOpsKCHUSIMU TIPOPEKTOpa MO y4eOHOW paboTe W/WIM LEHTPOM Yy4eOHO-METOIUYECKOM
paboThL.

6.2. MeTtoauyeckue yKa3aHusi AJsl 00y4alOMMXCHA M0 OCBOEHUIO
AUCHUTLTHHBI

Pa3nesi: 31eMeHTHI JTUHEHOH aaredOpbl

Matpuusl U onpeaenurtean. IIpexne Bcero, CTyJeHT AOKEH MOHATh, YTO MAaTpHIA —
3TO Tabyuia yucen (MpudeM 3Ta Tabauia MOXKeT UMETh OJMHAKOBOE YHCIIO CTPOK U CTOJIOIIOB, a
MOYET OBITh U MPSAMOYTOJIbHOM), @ OIIPEeTUTENb- 3TO YHUCIIO, 3aIIUCBIBAEMOE B BUJIE KBaIPaTHON
TaOJHIIBI, TO €CTh OMPEACTUTEIH CYIECTBYIOT TOIBKO y KBaJPAaTHBIX MaTpPHII.

Crenyer o6paTuTh 0c000€ BHUMAHUE HA ONEPALMI0 YMHOKEHUS MPSIMOYTOJIbHBIX MaTPHI]
U TIOHATH, KAaKUM IOJTy4aeTCsl MOPSI0K MaTPHIIBI — Tpou3BeieHusl. OCOOEHHOCTh MaTPHI] TAKKE
COCTOUT B TOM, 4TO NPOM3BEJEHHE MATPHI He TepecTaHoBouHo, To ecth AB# BA Cnenpyer
00s13aTeNIbHO YOEAUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 331a4H.

BaxxupiM siBisieTcs moHsATHE 0OpaTHOW MaTpuilbl. Hajo 3HaTh ycioBue cyliecTBOBaHUS
00paTHOW MaTpHIIbI U AITOPUTM ee MocTpoeHus. [loce ee BbIUMCIIEHUS 1es1eco00pa3Ho J1enaTh

MIPOBEPKY TMPABUIBLHOCTH PEIICHUS, BBIMOJIHHUB OIEPAMI0O YMHOXKCHUS A*A=E (moymKHA
MOJTYYUTHCS SAMHUYHAS MaTPHUIIA)

[Tpu uzydeHuun onpeaenuTeneii Halo YeTKO YCBOUTh MOHATUS MHHOPA, alre0pandecKoro
JIOTIOTHEHHSI, 3HATh MHOTOYHCIICHHBIC CBOWCTBa ompeaenutens. JlJiT OCBOSHUS TEXHUKH
BBIUMCJICHHS OTpeNeuTeNeil 1enecooOpa3Ho, BBIOpPAB MPOU3BOJIBHBIN OMPENEIUTENIh BBIIIE
TPETHETO MOPSAKA, PACKPHITH €r0 PA3IMYHBIMH CIIOCOOAMU, IPUMEHSISI PA3JI0KEHUE U 110 CTPOKAM,
u 110 cTosbnaM. O0paTuTe BHUMaHue, KaKie CTPOKH (CTONIOIIBI ) MPEANOYTUTEIbHEE BRIOUPATD JIJIS
PaACKpPBITUSL  ONPEACTUTENA, YTOOBI YIPOCTHUTH ero BbMuciaeHue. OcobeHHO 3S(hdEeKTHBHO
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BBIUMCJICHUE ONpPEAETUTEN C MOMOUIbIO 3JIEMEHTAPHBIX MPEoOPa30BaHM, MPUBOASIIUX €ro K
TPEYrOJIbHOMY BHUJY.

[Ipn wu3ydeHMHm pemIeHUH CHCTeM JWHEHHBIX anreOpanmdeckux ypaBHeHud (CJIIAY)
oOpaTuTe BHUMaHUE, IPEXK/IE BCEr0, HA MOHATHE PELICHUS CUCTEMBI U YCIIOBUS CYLIECTBOBAHUS
pElIeHUIT B 3aBUCUMOCTH OT COOTHOIIEHHMS MEXIY PaHrOM MaTpHUlbl, PAHTOM PaCIIMPEHHOU
MaTpPHUIIBI CUCTEMBl W YUCJIOM HEW3BECTHBIX M ypaBHeHHH. OOpaThTe BHUMAaHHE HA YCIOBHS
npumenenus popmyn Kpamepa u merona o6patHoii marpuiisl. BuumarensHo pazdepure npumepbl
pelIeHUsT MPOU3BOJIHBIX CUCTEM JIMHEHHBIX aireOpanyecKkux ypaBHeHMH Meronom [aycca
(BBeneHMe 0A3MCHBIX M CBOOOHBIX TIEPEMEHHBIX ).

Pa3nesi: 31eMeHTHI BEeKTOPHOI ajredpbl

[Ipy wu3yyeHUM NaHHOM TeMbl OOpaTUTE BHUMAHUE HA JIMHEIHBIE OINepaluu Hajl
BEKTOpaMH, Ha MOHATUS JUHEWHOW HE3aBHCUMOCTUM M JIMHEMHOW 3aBUCMMOCTH BEKTOPOB, Ha
byHIaMeHTallbHOE MOHATHE 0a31ca BEKTOPHOT'O MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oa3uca),
Ha pa3IoKeHUe BEKTOpa 1o Oasucy.

3HaTh ONpeIeJIeHUE, TEOMETPUUECKHE CBOMCTBA CKAJIIPHOT0, BEKTOPHOT'O U CMEIIAHHOI'O
MIPOU3BEICHUS BEKTOPOB, POPMYJIBI JJII UX BBIYHCIICHHUS B BEKTOPHOU U B KOOPIWHATHOU (hopMe.
OO0s3aTenbHO 3HATH U YMETh IPOBEPATH YCJIOBHSI OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTHU U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3pnen: koMIIEKCHBIE YHCJIA H MHOTOYJIEHBI

B srom pasnene, mpexie BCero, Hajo0 MOHSTh, YTO KOMIUJIEKCHOE YHCIO SBUJIOCH
paciuiupeHreM MOHSATHS JIeHCTBUTENBHBIX YHCEN, 3HaTh ONpeNeieHne U Tpu (OpPMBI 3alucu
KOMILJIEKCHOTO yucina (aredpandeckyro, TPUTOHOMETPHUYECKYI0 M IOKa3aTeNIbHYIO),
F€OMETPUUYECKYI0 MHTEPIPETALUIO KOMIUJIEKCHOTO YUCIIA U B3aUMHO-OJHO3HAYHOE COOTBETCTBUE
MEX1y MHO’)KECTBOM KOMIIJIEKCHBIX YHCEN U MHOKECTBOM TOUYEK KOMIUIEKCHOM IJIOCKOCTH. 3HATh
dopmyny Oinepa. KommiekcHble uuciaa MOXHO H300pakaTh C TMOMOIIBIO BEKTOPOB Ha
KOMIUIEKCHOU MJI0CKOCTH. [loaTOMY omnepanuu CiloKE€HUsS W BBIYMTAHUS KOMILJIEKCHBIX YMCEN
MOTYT OBITH CBEJICHBI K OTIEPAIIMsM CIOKESHHS U BEIYUTAHUSI COOTBETCTBYIOIINX BEKTOPOB.

Hamo 3HaTe W yMeTh BBINOJHATH ONEpAllMd yMHOXKEHUS, JCJICHHs, BO3BEACHHUS B
MOJIOKUTEIBHYIO CTENEHh KOMIUIEKCHBIX YHCEN, 3alMCAaHHBIX B TPUTOHOMETPHUYECKOH ¢opme,
M3BJICYEHMSI KOPHS N-OM CTENEHN W3 KOMILJIEKCHOTO YHCIIA.

Cnenyer oOpaTUTh BHMMaHHE Ha TO, YTO MHOXXECTBO KOMILIEKCHBIX YHCEN SIBISETCS
3aMKHYTBIM, TO €CTh JIt00as aaredpanyeckas onepanus HaJl KOMIJIEKCHBIMH YHCTIaMH HE BHIBOJIUT
3a npeaesnsl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3Hath pa3nuuHble BUIBI Pa3OKEHHUS MHOTOYJIEHA HA MHOXHUTENIW JUIsl CIy4aes,
KOI'Jla cpeid KOpHEH MHOIOWJIeHa MOTYT OBITh KpAaTHbIE, KOMIUIEKCHBIE KOPHHU. DTH CBEICHUS
OyIyT UCIIONB30BATHCS, HAPUMED, B UHTETPATBHOM HCYUCIIEHUH MPHU BBIUYKUCICHHH UHTETPAIOB
OT  JAPOOHO-palMOHAIBHBIX  (QYHKIMH, TpU  pPEUICHUH  JUHEHHBIX  OJHOPOIHBIX
mubdepeHINaTbHBIX YPaBHEHUH N-TO MOPSAKA C MOCTOSHHBIME KO3 hUllneHTaMu.

Pa3nen: ananuTnyeckasi reoMmeTpus

[Ipy m3yyeHUM aHATUTUYECKON T'€OMETpPUU CIEAYET, MPEeXAe BCEro, MOHATh, YTO €€ 3aaayeit
ABIIIETCS U3yUCHHE T€OMETPUUYECKUX OOBEKTOB MPHU MOMOIIM aHATUTUUYECKUX METO/I0B aJIreOpsl
M MaTeMaTU4YeCcKOro aHajin3a. B OCHOBE Takoro mojxoja JEKHUT METOJ KOOPAHUHAT, BIEpPBbIC
cucTemMatuyecku npuMeHeHHbI P. Jlekaprom. OCHOBHBIE MOHATHS T€OMETPUH (TOUKA, MpsiMas,
MJIOCKOCTH) SIBIISIFOTCS HEONPEASISIEMBIMU, U JIJISl UX OMHCAHUS TPUMEHSETCS aKCHOMATUYECKUN
METO/I, TO3BOJISIOUINI YCTAHOBUTh B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
TOYEK MPSIMOW M MHOXXECTBOM JEHCTBUTENBHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CHCTEMY
KOOpJMHAT.

Hano getko ycBoUTh paznuuHbie GOpMBbl ypaBHEHUH MPSIMOI U MIOCKOCTH YMETh MEPEXOIUTH OT
o/1HO# Qopmbl K apyroil. CienyeT OCMBICINUTD U YCIENIHO IPUMEHSATh PEIIeHUs! KJIaCCUUECKUX
3a/1a4 aHAIMTHUYECKOM F€OMETPUM O B3aMMHOM PACHOJIOKEHUH MPAMBIX U IJIOCKOCTEH, YMETh
OTIPEAENATh YIIIbl M PACCTOSHUS MEXAY Pa3InNYHbIMU T€OMETPUUECKUMU O0BEKTaMHU.
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OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIEUIHOE M3y4YeHHE NUCUUIUIMHBI «JInHeiHas anreOpay,
NpHOOpEeTEHNE HEOOXOAMMBIX KOMIIETCHIIMH, YMEHUN M HABBIKOB BIIAJCHHS MATEMaTHYCCKUM
anmapatoM TpeGyeT OT CTYeHTOB O0JIbIIOI caMOCTOSATENbHOM paboThl. OOpaTUTE BHUMaHUE, YTO
KOJIMYECTBO YaCOB, OTBOJUMBIX Ha CaMOCTOSATEIbHYIO pPabOTy B COOTBETCTBHH C Y4EOHBIM
IJIAaHOM, OOJIbIIIE YKCIIa YAaCOB, OTBOJUMBIX Ha BCE BHJIbI AyJAUTOPHBIX 3aHITHA.

7. ®DOHJ OLIEeHOYHBIX CPEACTB

®DoH/T OLIEHOYHBIX CPeACTB mpescTaBiieH B [Ipunokennn 2 k pabodeit mporpaMMe U BKITIOYAET
pazJienbl:

1. MeToasl KOHTPOJISI U OIIEHUBAHUS PE3yJIbTaTOB 00YUCHUS

2 llIkana 1 KpUTEPUU OLICHUBAHUS PE3YyIHTATOB OOYUCHUS

3. O1ieHOYHBIE CpE/ICTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexyTouHas aTTecTauus
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11

Pasznea 1. Di1eMeHTHI JTUHEIHOM
ajredpbl MaTpulibl, ASHUCTBUS HAJT
MaTpPUIIAMHU.

1.2

Omnpenenureny, ux CBOMCTBa u
BbIUKCIICHHE. MaTpuyHast 3auch CUCTEMBbI
JIMHEWHBIX YPAaBHEHUM.

Boiiaua 3aganmnii PI'P Ne 1 no auHeiiHOM

ajareope.

1.3

OOpatHass MaTpuila U €€ BBIYHCICHUE.
MarpuynHasi 3amuch CHUCTEMbI JIMHEWHBIX
YpPaBHEHUU.

14

CucreMbl TUHEHHBIX aNTreOpanyecKux
YpaBHEHUI, OCHOBHBIE MTOHATHS U
omnpezeneHus. Pemenne cucreM TMHEHHBIX
ypaBHeHul MeroaoM Kpamepa, meTonom
00paTHON MaTPUIIBI

1.5

Perenne cucreM TUHEHHBIX YpaBHEHUN
MeroaoM ["aycca. Panr marpunsl. Teopema
Kponekepa — Kanemm.

1.6

Meron I'aycca B pOU3BOJIBHBIX CUCTEMAX
JUHENHBIX YpaBHEHUNH. OAHOPOIHBIE
CUCTEMBI JINHEWHBIX YPAaBHEHUM.
CamocrositesbHas padora Nel mo
JIMHEIHOH ajredpe B ayiMTOPHH

1.7

Paspnen 2. Bekropsl. JIuHeitHbIE onepanuun
HaJl BEKTOpamu, MX CBoOMcTBa. JIuHeEiHbIE
KOMOWHAINH BEKTOPOB. JIuneitHo
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HE3aBUCHUMBIE W JHAHEHHO 3aBHUCHUMBIE
CUCTEMBI BEKTOPOB.
Borgaya 3aganmii PI'P Ne2 1o

BEKTOPHOI ajiredpe.

1.8

[Tonste 6asuca. Koopaunatel BekTopa.
KonnuueapHocTs, OpPTOrOHaJIBHOCTH U
KOMILIAHAPHOCTh BEKTOPOB.

10

1.9

CkanspHoe IPOU3BEACHUE BEKTOPOB U €ro
CBOMCTBA. BekTopHOE Ipou3BeaeHue IBYX
BEKTOPOB, €r0 CBOMCTBA.

11

1.10

CMenanHOe MPOU3BENICHUE TPEX BEKTOPOB
U ero cBoiictBa. Brluncinenue oObema
napajuieJIenuIea. VYcenosue
KOJJIMHEAPHOCTH,  OPTOrOHAJIBHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.
OpTroHopMupoOBaHHbIHN 0a3zuc. Beruncnenue
CKQJIIPHOTO, BEKTOPHOTO M CMEIIaHHOTO
NPOU3BEACHUN  BEKTOPOB,  3aJlaHHBIX
KOOpAMHAaTaMd B OPTOHOPMHUPOBAHHOM
Oazuce.

CamocrosiTesibHast padora Ne 2 mo
BEKTOPHOIi ajiredpe B ayIUTOPHH

12

1.11

JIuneitnpie nmpocTtpaHcTBa. PasMepHOCTh U
0a3uc TMHEHHOTO MPOCTPAHCTBA.

Marpunia nepexona ot 0asuca kK 0Oasucy
mpeoOpa3oBaHue KOOPIWHAT BEKTOpa MpH
n3meHeHnn 6asuca. CoOCTBEHHBIE BEKTOPHI
U COOCTBEHHBIC 3HAYCHHUS JIMHEHHOTO
oreparopa.

13
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1.12

Pasznen 3. KoMmiekcHble uYmcjiaa H
MHOTIO4IeHbl MHO0XECTBO KOMILIECKCHBIX
YHUCCII. (DOpMBI 3alIMCl  KOMIIJICKCHBIX
YHUCCII. Onepam/m Had KOMIIJIICKCHBIMH
yuciaaMu. PasjiokeHHMe MHOrodieHa Ha
MHOXHUTEIN OCHOBHAs TCOpEMa anre6p},1

14

1.13

Paszjnen 4. Ananuruyeckasi reoMeTpust
Cuctembl koopauHaT. Pa3nuuHble THIIBI
YPaBHEHUU IIOCKOCTH

Boigaua  3ajpaHuii PI'P__ Ne3 (1)
AHAJTMTHYECKOI reoMeTpUu

15

1.14

Pa3nuunble TUIIBI ypaBHEHMM NpsAMOW Ha
IUIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3anMmHOE pacnonoxkeHue mpsMbIX Ha
IUIOCKOCTH U B POCTpPaHCTBE. Brruncnenue
paccTOssHUNH  MEXAy JBYyMS TOYKAMH,
TOYKOMN 151 IPSAMO. B3aumHoe
pacnoJioKEHUe TIIOCKOCTe. Bbpruncnenue
pPaccTOSTHUI MEXKy TOUKOU U TNIOCKOCTBIO
CamocrositesibHass pa6ora Ne 3 mo
AHAJINTHYECKON reOMEeTPHH B AYIUTOPHH

17

1.16

Kpussie BTOPOTO nopsiAKa X
F€OMETPUYECKUE CBOMCTBA. Y PaBHEHUS
aumrnca, Tunepoomnsl, mapabdonsr Oormiee
ypaBHEHHWE KPHUBOW BTOPOTO TMOPSIIKA.
[IpuBenenre KpUBBIX BTOPOTO TMOPSIKA K
KaHOHMYeCKoMy  Buay. IloBepxHocTH
BTOPOTO MOpPSAKa

18
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®opma aTTecTAllMU

19-
21

Bcero 4acoB o JUCHUILINHE

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCLMILIMHE

«/IuneitHas aareopa»

Hanpasnenue noaroroku: 08.05.01. CTpouTenbCTBO YHUKAIBHBIX 3aHUN U COOPYKEHHIA.
[Tpodmiib: CTPOUTETHCTBO BHICOTHBIX M OOJBIIETPOJICTHRIX 3JaHUN U COOPY>KEHUH.
Kadenpa: «Maremaruka.

1. MeToabl KOHTPOJIS U OLlEHUBAHUSA Pe3ybTATOB 00yUeHHs

JUJ1st KOHTPOJISI YCIIEBAEMOCTH M Ka4eCTBA OCBOCHUS AUCIUIUIMHBI HACTOSIIEH MPOrpaMMOoit
IPETyCMOTPEHBI CIETYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYILIeH yCIIeBaeMOCTH (TEKYILIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2. lllkajia 1 KpUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00yYeHUSA
dopma NPOMeKYTOYHOI aTTeCTANNHU: IK3AMeH

HpOMe)KYTO‘IHaH aTTeCranuusia 06yqa}oumxc;1 B Q)opMe OK3aMCHa MPOBOJUTCA IO pE3yJibTaTaM
BBIINIOJIHCHHA BCEX BHUJIOB yqe6H0171 pa6OTbI, npeaAyCMOTPCHHBIX y‘le6HHM IIJIaHOM IIO ﬂaHHOﬁ
AUCHUIIIMHE, TIPU 3TOM YUYUTBIBAIOTCA PE3YJIbTAThI TCKYLIECTO KOHTPOJIA YCIICBACMOCTH B TCUCHUC
CEMCCTpa. OI_IeHKa CTCIICHU NOCTHXKCHUA O6y‘laIOH_II/IMI/ICSI IJIAHUPYEMBIX PE3YJIbTATOB O6y‘IeHI/I${ I10
JUCHUIINIMHE TMPOBOJUTCA IpernoaaBaTCjiceM, BCAYIIHUM 3aHATHUA 10 AJUCHUILIMHE MCTOAOM
3KCH€pTHOI>i OLICHKU. IIo mToram HpOMe)I(YTOqHOﬁ arrecTailui 1o AUCHUIIIIMHE BBICTABIIACTCA
OILICHKA «OTIIMYHO», «XOPOLI0», KYAOBJICTBOPUTCILHO» NN «HCYIOBJIICTBOPUTCIIBHO).

IIkana oueHNBaHUA Onucanne

BrimonHeHnsl Bce  00si3aTeJIbHBbIE yYcaioBud MOATOTOBKH
CTYACHTA K l'lpOMe)KyTO‘-lHOﬁ aTTeCTanuu, NpcayCMOTPCHHBIC

MpOrpaMMoil  JAMCHMILIUHBIL. CTyneHT  JeMOHCTpHUpYET
COOTBETCTBME 3HAHMI, YMEHUN, HABBIKOB MOKA3aTEIsM,
OtnnuHO MPUBEACHHBIM B TaliMIax, ONEepUpyeT MNpUOOPETEHHBIMU

3HAaHUSIMU, YMEHHUSIMHU, HABBIKAMH, [IPUMEHSET UX B CUTYaLHsIX
MOBBIIEHHON CIOKHOCTU. [Ipy 3TOM MOTYT OBITH AOMYIIEHBI
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHCHUS TMIPH
MEePEeHOCE 3HAaHWI 1 YMEHUI Ha HOBBIE, HECTAHJAPTHHIE 33/1a4H.

BeinonHeHnsl Bce  00si3aTeJibHBIE YCIOBHS  TOATOTOBKH
CTY/IeHTA K MPOMEKYTOYHOM aTTeCTalliu, IPETyCMOTPEHHBIE
mporpaMMoil  aucuMIiiMHbeL.  CTyA€HT  JE€MOHCTPHUPYET
COOTBETCTBUE 3HAHWM, YMEHHH, HAaBBIKOB IIOKA3aTENsM,
NPUBEJCHHBIM B Ta0NMIaX, ONEpUpyeT MNPHOOPETCHHBIMU

Xoporo
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3HAHUSMH, YMEHUSIMH, HaBBIKAaMH. B TO ke Bpemsl Ipu OTBETE
JIOTTYCKAaeT HECYIIECTBEHHBbIE MOTPEIIHOCTH, 3a/1aud pellaeT C
HEJI0YeTaMH, HE BIUSIONIMMH Ha OOITUI X0 peIICHUS.

Brinonnensl Bce 00s13aTesibHBbIE YCJOBHSA MOATOTOBKH
CTY€HTA K MPOMEKYTOYHOM aTTeCTAlllM, IIPETYCMOTPEHHbBIE
MPOrpaMMoOit JUCLIUIIINHEL CryneHnt JIEMOHCTPHUPYET
COOTBETCTBME 3HAHMI, YMEHUN, HABBIKOB IIOKA3aTEIsIM,
MPUBEJACHHBIM B Ta0NWIAX, OMNEPUPYET MPHUOOPETCHHBIMHU
3HaHUSIMU, YMEHUSIMU, HaBbIkaMu. Ho moka3biBaeT Heriryookue

Y 10BIETBOPUTEIILHO
3HaHUs, NpPU OTBETE HE JOINycKaeT IpyObIX OIIMOOK WU
IIPOTUBOPEYUHl, OJJHAKO B ()OPMYIMPOBAHUU OTBETA OTCYTCTBYET
JOJDKHASL CBSI3b MEXKly aHAJIM30M, apryMEHTaluel U BbIBOJAMU,
B pEIIEHUM 3a/a4 MOTYT COZEp:KaTbCsi IpyOble omuOku. Jlns
MOJyYeHUs MPaBUIBHOIO OTBETa TPEOYIOTCS YTOUHSIOIINE
BOIIPOCHI.
He BbmonHeHs! o00si3aTeIbHbIC YCJOBHSA  IOATOTOBKH
CTY/IeHTA K MPOMEKYTOYHOM aTTeCTAalH, IPELyCMOTPEHHBIE
nporpaMMmoil  aucuuniaussl, WMJIM cryneHT nemoHcTpupyer
Hey Z0BACTROPHTEBHO HEINOJIHOE  COOTBETCTBHE  3HAHMW,  YMEHUH,  HaBBIKOB
NPUBEJCHHBIM B Ta0iuUax, JONYCKAIOTCS 3HAYUTENIbHBIE
OLIMOKH, IPOSBIISIETCS OTCYTCTBUE 3HAHUM, yMEHUH, HABBIKOB 10
psAoy ToKazaTeled, CTYAEHT UCHBITHIBAET 3HAUYUTEJbHbBIE
3aTpyJHEHUS PU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMU.
3. OueHo4YHBbIE CpeACTBA
Haunmenosanue [IpencraBnenue
Ne Kpartkas xapakTepucTrka OLIEHOYHOTO
OLICHOYHOI'O OLIEHOYHOTI'O CPEJCTBA
/1 cpeacTBa
cpeacTaa B ®OC
1 KonTponbHas CpenctBo npoBepkn ymMeHMM npuMmeHsaTs | KoHTponbHBIE
(camocrosTeNbHAs | TOJXYYEHHBIC 3HAHMS Ul PEICHUs 337a4d | 3aAaHus (Ipumep)
) pabota ONpEACIEHHOr0 THUMA [0 TEME WIU
(KP) pazneny
2 | PacuetHo- CpenctBo npoBepku yMEeHHH NMpUMeEHATh | Kommiekr 3amaHuit
rpaduueckas NIOJIyUEHHBIE  3HAHMS IO  3apaHee | Ui BBITIOJTHEHUS
pabora ONpPEACIEHHON METOAUKE JUIsl PEIIEHUs | pacyeTHO-
3ajjad WIM 33JaHuid T0 MOJYJII0 WM | rpadMuecKoi paboTel
(PTP) JTUCIUIUIMHE B LIEJIOM.
VYeTHBIT onpoc CpencTBo KOHTpPOJIsl, OPraHU30BaHHOE KaK Bormpocsl o
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3 cobeceoBaHue, | CrenManbHas Oecela IEIaroru4ecKoro TeMaMm/pasenam
(YO) paboTHUKa ¢ OOydJaromuMCsi Ha TEMBI, JTUCIUTLTAHBI
CBSI3aHHBIC C U3y4aeMO TUCHHUILUIUHOM,
PaCCUUTAHHOC Ha BbIACHCHHC o0bema

3HaHUM oOyyarorerocs o
OIIPEIETICHHOMY pa3fely, TeMe, mpolieme
U T.I
Cucrema cTaHJapTU3UPOBAHHBIX 3aJaHUM,
Tecr MI03BOJISIOIIAs
4 (T) aBTOMAaTU3HUPOB Bapuanr tecra

aTh MPOLEAYPY U3MEPEHHUS YPOBHS 3HAHU I

1 YMEHHIHOOY4JaIoerocs.

5 | Dk3ameHanmoHHbl | CpencTBO TMPOBEPKHM 3HAHUW, YMEHHUH, | DK3aMEHAIIMOHHBIE

e OmeTsl HaBBIKOB. MOXKET BKJIIOYATh KOMILJICKC | OHMIIETHI.
TEOPETUUECKHUX BOIIPOCOB, 3ajad,

(9b) MPAKTUYECKUX 3aJJaHHI.

3.1. Tekymmii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOIbHBIE BOIIPOCHI
U 3aJ1aHus B popMe OJIAHKOBOTO TECTUPOBAHUS JUIsI KOHTPOJISI OCBOSHUST 00YUaIOIIUMUCS Pa3eiioB
JUCUUIINHBL, ipueM PIP.

Conep:xanue pacueTHo-rpaduyeckoii pagoThl.

PacuerHo-rpaduueckas padora Nel no auHeiiHo# anredpe.

Kpartkoe coneprkanue pacueTHO-Tpaduueckoi paboThI:

Matpuusl 1 onpeaenutenu. PemeHne cucteM JIMHEMHBIX anreOpanyeckKux ypaBHEHUN METOJaMu
["aycca, Kpamepa 1 06paTHOil MaTpuUIbL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOIi aaredpe.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Bektopsl, nelictBus Haj BekTopamu. CKaasipHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BEIEHHS BEKTOPOB.
PacuerHo-rpadgmyeckas padora Ne3 o aHATUTHYECKOM reOMeTPHH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Pasnuunble BUABI ypaBHEHHH MpsSMOM M IUIOCKOCTH. B3amMHOe pacnonoxeHwe NpsMbIX Ha
IJIOCKOCTH, IJIOCKOCTEH B IPOCTPAHCTBE.

KoMmmiekT 3aganui

JJIsl BBINIOJTHEHHUsI pacdyeTHO-rpaguyeckux pador (PI'P)
1o aucuuIuiiHe «JIuneiinas anaredpa»

PI'P Nel, yactsp 1

-11 0 2 0 2
A= 1 3 2 B={0 -3 3
3aganuie Nel. J[aHbl MaTPUIIBI 4 0 -3 u 11 -1

o 2 T
Beimonauts aeiicteus: A° +8B
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2 2
3ananue Ne2. [Ipo1oikKuTh JTaHHOE MATPUYHOE PABEHCTBO (2A+3B)" -4A" -6AB=...
U IPOBEPUTH €ro JUIsl MaTpull A U B 13 nepBoro  3aj1aHusl.

3aganue No3. BEIUMCINUTE ONPEaeIUTENb ABYMsI CIIOCOOAMU: Pa3oKEHUEM TI0 TIEPBOM CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLY.

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

3ananue Ne4. /{nst naHHON MaTpULbl HATH 00paTHYIO0 MaTpully. CrenaTbh MPOBEPKY.

1 02
110
-1 2 3)

Saganme Ne5. Pemnts Matpiuanoe ypapuenne AXB= C (naiftu X). Cnenatb poBepKy.

(el (5

3aganue No6. HaifTu panr MaTpuisl.

1 -123 7
0 5 431
2 3 89 15
3 826 20)

PI'P Nel, yactp 2, 3aJaHHA N0 PeIICHUIO CHCTEM JIMHEHHBIX aJredpandecKux ypaBHeHU

3ananue Nel. Pemuth cucremy meronoMm Kpamepa. Chenate IpoBepKy.

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

3ananue No2. Pemuth cucremy u3 Nel MeTooM oOpaTHON MaTpUIBL.

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

3amanne No4. Pemnth HEOTHOPOIHYIO CUCTEMY MeToIoM ['aycca. HaiiTu oOriee pemenue u
YaCTHOE PEIICHHE.

X+ X, + 2% +3X, =5
3%, +2X, — 4%, — 2%, =1
ox +4x, + 4x, =11
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3amanne NoS. Pemmth otHOpOHYIO cucTeMy MeToqoM ['aycca. Haiitu oGree pemenue u @CP.

2%, +6x, —9%x,—9x, =0
4X, —5%;+ X, =0

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

PT'P Ne2
3ananue Nel. [lokasarb, 4TO BEKTOPBI m, n, p
M=(-12),7=(20,3),p=(-2-11),a=(5—413).

00pa3yroT 0a3uc B MPOCTPAHCTBE M PA3JIOKHUThH

BeKTOp & M0 3TOMYy 0a3ucy:

3ananue Ne2. Jlanbl BexTopsl M u N Beuicauts — KOJUTMHEAPHBI JIU BEKTOPHI & U b

M=(28—8,8),M=(-216,—6), a=2m+n,b=20—.

Im| =642, |n|=2, () =135', & =6n —m.

3aganue Ne3. Haiitu |a , €CII

AABC i 4B A(L;-1;2),B(3;3;2),C(7;1;2).

3aganue Ne4. Jlan , €CITH

3aganue No5. Tlpu kakux "x' BEKTOpsl & u b NEePHEHANKYIISIPHbI?
a=(x;1;-4),b =(x-3;12; x).

3ananne No6. Haiitu turomanp napaieniorpaMMa, oCTPOEHHOTO Ha BeKTopax A u b

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

3ananue Ne7. Haiitu turomans tpeyroabauka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. JlaHbl BEKTOpPHI a,b,c . BBISICHUTB — KOMITJTaHApHBI JIU BEKTOPHI. EClin BEKTOPHI He

a,b,C

KOMIUTAHAPHBI, TO HAUTH 00beM NapajuleNenuie1a, HOCTPOEHHOTO Ha BEKTOpax u

OIPENIENIUTh — KaKyr0 TPOUKY OHH 00pa3yoT.

a(l;-1;5),b (2;4;-2),c(3;0;1)

Ag,, Ag,, Ag,

3amanne Ne9. Jlns nuHeiHOTO oniepatopa A 3amaHbl 00pa3bl 0a3UCHBIX AJIEMEHTOB

. 3ammcarpe MaTpuily onepatopa A B 6a3uce €1 €25 85y maittn o0pa3

sieMeHTa X .

Ae, =7e,+3e,-2¢6, Ae,=g, —€,+4e, Ae,=2g +2¢,+3e,,
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X=28 —-4€,+¢€,
3aganue Nel0. Haiiti coOCcTBeHHbIE 3HaYCHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Omeparopa,

—4 1
A —( : Zj .
3aJIaHHOT'O B HCKOTOPOM Oasuce ManI/IHeﬁ

PI'P Ne3

3aganue Nel. ITpsmas l, MPOXOJIUT Yepe3 TOUKY A MapasieibHO BEKTOPY q. [Ipamas l,

POXOIKT Uepes Touky B mepnenaukymnspro Bextopy N . HaifTi TOUKy nepecedeHns mpsaMbixX 1

yroji Mexay HUMH, CCJIAU

3ananue No2. Jlana mpsimast Il. [Ipsmas 1, npoxoxut uepes toukn A u B . Haiitu paccrosaue ot

TOUYKH MEPECEUCHUS IPSIMBIX 1 M 2 J0 IpsIMOU 3.

| X=-8t-3
ly=3t+4, A(4;0),B(7;3), I,:9x-12y+2=0.

M

Saganme Ne3. HaiiTu paccTOsHEE OT TOUKH 'V 0 10 IIIOCKOCTH & , MPOXOmsIeii depe3 Touky A

nepreHuKyIspHo BekTopy N, ecrn Ile(O; 1;7), A(2; -1; 4), N(6; 22; -3).

3ananue Ne4. Haiitu yroa Mexay MIOCKOCTBIO & U MIIOCKOCTHIO B , MPOXOALIEH Yepe3 TOUKU
AB i C. eom a5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3ananue NeS. 3anucaTh KAHOHUYECKHE YpaBHEHHUS MPSIMOM, 3aJaHHOW OOIIMMH YpaBHEHUSIMH.
X+2y—-9z2-10=0;
{3x+4y+82—24:0.

Baganme Ne6. Haiitn Touky mepecedenus nmpsmoit | n mmockoctn @ 1 yrom Mesxay HEUMK.

I:—:X:j; a:x+2y-3z-12=0.
4 2

3ananue Ne7. Ilpsamas l, poxoauT uepe3 Touku 4 u B. Ilpsamas l, IIPOXOJHUT Yepe3 TOuKy M
I

NEPNEHAUKYIISIPHO INIOCKOCTH & . HallTw yroa Mexay npsiMbIMU l, Y  2W BBISICHHUTB — JIEKAT JIU
OHH B OJIHOM IVIOCKOCTH WJIU CKPELIUBAIOTCS.

A(9;-31),B(4;4,-5),M (-1;11;-11), «a:2x+3y—-z-1=0.
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(x+3)°  y* _
3aganue Ne8. Jliist maHHON KpUBOM 49 25 yKa3aTh QOKYCHI, SKCIICHTPUCHUTET,
nupekTpuchkl. [Toctpouts KpuByto, H300pa3uTh GOKYCHI, TUPEKTPUCHI.

2 2
3aganue No9. IlpuBectn ypaBHEHHE KPUBOI 9x" —25y” —18x+200y -616=0
KaHOHMYECKOMY BH]1y U IOCTPOUTH KPUBYIO.

KonTposabHble 3aganus (mpuMepbl)

Bapuanr.

1. HaliTi 3Ha4eHHs MaTpUYHOTO MHOI'OWIEHA F(A)

f(x)=-x>+2x? —x+3,A=(_1 0]
3 2

2. Hatitu paHr MaTpulbl IPUBCACHUEM K CTYIICHUYATOMY BUIAY

1 2 1
3 5 3
2 71 -

3. BblunucauTh onpenenurens NpUBEIEHUEM K CTYIIEHYaTOMY BUY
4. Haiitu matpuny, oOpaTHyto naHHOH (a). Pemmth MaTpuuHoe ypaBHeHue (0)
1 2 1
3 5 3 1 -2 -2 3 5
2 7 -1 34773 a1 o
(a) (6)
5. PemuTh cucteMy ypaBHEHUH. YKa3aTh 00lee U 0JJHO YaCTHOE pelieHue (a).

Pemuts cuctemy ¢ momoltsto 00paTHoit Matpullsl U o popmynam Kpamepa (0)

4x, +9x, —5X, —8X, =5 X, +2X, + %X, =5
3% +7X, —2X;, —4x, =4 3%, —5X, +3%, =7
(a) 2% +5X, + X, +3%X, =3 ©) 2X +TX, — X, =13
Bapuant
1. Pacnincars pasioxeHue BekTopa X 110 BEKTOpaMm 6' EI’F
x={5-12,1} p=1{1,-3,0} gq={1,-11} r={0,-12}

2. Konnuneapusl 1 Bextopsl P u 07?2
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a={2,01} b={-231} p=2a+2b q=3a-2b

3. [[aHa nmupamMuia ¢ BEpIIMHaMu B TOUKaAX A1A2A3A4 .

A(-2,4,8) A(4-12) A(-8710) A(-34,-2)

Haiitu:

a) yroi Mexay pedpamu AA,  AA,

0) 00beM TUPaMUIbI
B) JUIMHY BBICOTHI OIYIICHHOW Ha IPaHb AAA
T) HailTH [UIMHY MEHaHbl, IPOBEACHHYIO M3 BEPLINHbBI A k pedpy AR

4. BBIYHCITHTB IUIOMA/b TIApAIUIENOrpaMMa, TIOCTPOSHHOTO Ha BeKTopax & u b @ — yron mexny

sektopamu P u d

Bapuanr

o M. M, M
1. Haiitu paccTosiHuE OT TOUKHU M, 0 TIOCKOCTH ( 172 3):

MO(—9;10;2)’ M1(0;7;—4), M2(4;8;—1)’ M;(-2;13)

X+y+z-2=0

2. BeinucaTth KaHOHUYECKOE YPaBHEHHE MIPSIMOM: {X —y-32+6=0

Xx-2 y-3 z+1

3. HaiiTu TOYKy IepecedeHns NpsMO M INIOCKOCTH: 1 1 —4 y X+y+22-9=0
4. Haittu Touky N cummerpuunyio Touke P otHocurensho mnpamoit | P(0;-13) u
x-1 'y
1 -1 1.

5. Hanmcars ypaBHEHHE IUIOCKOCTH @ TIPOXOJSAIIEH 4Yepe3 TOUKY Mo u NEPIEHIUKYIISPHO

o (MM, Mo (32:0) M, (415) M, (2-L:4)
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6. Haiiti KOCUHYC yriia Mexay riockoctamu %1 u @2
a, :3x—y+3=01 a,:Xx—-2y+52-10=0

BapuaHT 3a1aHMii IPOMEKYTOYHOIO TeCcTa

1.1. Haiitu panr MaTpuipl IPpUBEACHUEM K CTYIIEHYAaTOMY BULY

[1 —zj _(—2 3 5}
1.2. Pemuts MaTpHUYHOC YpaBHCHHUC -3 4 3 -1 0

X +2%X, + X =5
3% —5X, +3%, =7

1.3. Pemuts cucremy mo popmyiaam Kpamepa 2%, + 1%, —%, =13

2.1. Hamucats pasjioxkeHHe BEKTOpa X 110 BEKTOPaM p.ar x={5-121; ,P= {£-3,0} ,

q={1-11} r={0,-12;

2.2. BeruucinTs Iiomaib 1mmapajpiciorpaMmma, mOCTpOCHHOI'O Ha BEKTOPaAx au ba — YroJ MExKay

sextopamu P u 9

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

2.3. Jlana nupamuja ¢ BepIIMHAMHU B TOYKAX AAAA A6 3), A, (6,-2, _3), A2, 2’0),

A(=51,0)

Haiitu niiuHy MeauaHbl, MPOBEAECHHYIO U3 BEPLINHBI A x pedpy AR,

X—-2 y-3 z+l

3.1. Haiitu TouKy nepeceyeHus NpsiMOii U IMIOCKOCTH: 1 1 -4 y X+ty+22-9=0
3.2. Haitm TOYKy R CHMMeTpHuHyl0 Touke P oTHocuTemsHo mpsimoii |: P(O; -1 3) u
x-1_y_z
1 -1 1,

3.3. Hamucatp ypaBHEHHE IUIOCKOCTH & MpOXOIALIEH uyepe3 TOUKy Mo u NEPIEHIUKYIIPHO

npsMOit (M;M,). Mo(3;2;0)’ M1(4;1;5), M, (2-14)
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2 2
4.1. Jlana kpuBas BToporo nopsaka X +4Y° —12x+16y+16=0 [Jonyunts kaHOHHYECKOE YpaBHEHHE
KPUBOM U ITIOCTPOUTH €€

! ’ ’
4.2. CocTaBuTh MaTpHILy Iepexoza oT 6asuca &€ k Gasucy € €& | ecim
€ =26 +6€,+€,; € =€ —€,+€,;, € =€ +26, +6,

Kpurepun onenkmu:

- OLICHKA «3a4TEHO» BBICTABISETCS CTYACHTY, €CIU OH PEryJISIPHO B TEUEHUE CEMECTpa NMPEACTABIIAI
pellieHusl 3ajad, BBINOJHUI IOJHOCTBIO BCE 3aJaHUsl M MX 3alllUTWI, OTBETUB Ha BOIPOCHI
IIpenoaaBaTes;

- OLEHKAa «HE 3a4T€HO» BBICTABISETCS CTYIEHTY, €CIIM OH HEpEryJsipHO B TEUEHUE CEMECTpa
NPEACTaBIsUl PEeLIeHUs 3a]ad, BBIIOJHWI 33JaHHUsA HE MOJIHOCTBbIO MJIM BOOOIIE HE MpeaCTaBIIsI
paboTel Ha TIPOBEPKY, JOIMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
IpernoaaBaress.

Jlnst IpoBeIeHUsT TEKYHIer0 KOHTPOJISI 3HAHWK CTYJICHTOB B JTUCTAaHIMOHHOM (opmare B
pa3zpaboTtaHHbIX Kadenpoir «Maremarrukay OHJIaWH-Kypcax MMEIOTCS MPOMEXYTOUYHbIE (IIPOOHbIE)
TECTBI.

3.2. [IpomMe:KyTOYHAA aTTeCTALMS

[TpomesxyTrouHast aTTecTanus - (3K3aMeH) IMPOBOIUTCS 110 OMIIETaM B YCTHOU (opMme.
Bpems a1 noAroToBKM OTBETa Ha BOIPOCH! He Oosiee 45 MUH.

bureT BKIIIOYaeT TEOpETHUESCKHUI BOIIPOC U 3a1a4H.

KoMriekThl 2K3aMeHalMOHHBIX OUJIETOB XpaHATCS Ha Kadeape «MaremaTukay.
TunosBble BAPHAHTHI OMJIETOB NPUJIATAIOTCS.

KoMmiuiekT Bonpocos
0 TUCUUIUINHE
«JIuneiinas anredpa»
Matpu1ibl, TUIIBI MATPHIL.
Onepanuu ¢ MaTpuliaMy, UX CBOWCTBA.
YMHO)K€eHUE NPSIMOYTOJIbHBIX MaTpPULL.
MarpuuHnas popma 3aruc CUCTEMBbI TMHEHHBIX adredpanuyecKux ypaBHEHHH.
Onpenenurenn U UX CBONCTBA.
[Tonsatue onpenenutens. MUHOPBI U alredpanyecKue JOMOIHEHHS.
CucreMbl TUHENHBIX aNre0panyecKux YpaBHEHUH, OCHOBHBIE MMOHATHS U OIPEICIICHNUS.
IIpaBuiio Kpamepa penieHus: cucTeM JIMHEWHBIX ypPaBHEHUM.
OOpaTHas MaTpula 1 €€ BbIUKCICHHE. Y CIIOBUE CYIIIECTBOBAHUS 0OpAaTHOW MaTpPHUIIBI.
0. Pemenue cucreM TUHEHHBIX anreOpandeckux ypaBHEHHH METO0M OOpaTHON MaTPHIIbIL.
11. Metog I'aycca peleHust cUCTeM JTMHEMHBIX YpaBHEHUH.
12. Pemenue npou3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHeHUH MeTo1oM ["aycca.
13. Panr marpunpl. Teopema Kpornekepa — Kanemmu.
14. OnHopoaHbIEe cHCTEMBl JHMHEHHBIX ypaBHeHHH. Kputepuii cymiecTBOBaHUS HETPHUBHAIBHBIX
penieHui.
15. TlonsTHe BeKTOpa U JIMHEHHBIE ONEpalliK HaJl BEKTOpaMH, CBOMCTBA Olepaluii.
16. JIuneiiHass KOMOMHAIIHS BEKTOPOB.
17. JIuneiiHas HE3aBUCUMOCTbh W JIMHEWHAs 3aBHCHMOCTh F€OMETPHUYECKHUX BEKTOpoB. Kpurepuii
JIMHEWHOM 3aBHCUMOCTH.
18. Ilonstue 6a3uca. Koopauuarel BeKTopa.

BOooo~NoOR~WDNE
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19. OproHopMupoBaHHbIil 6a3uc. PaznojkeHne BeKTopa 1o BeKTopaM Oasmuca.

20. YnopsimoueHHas TPOKa BEKTOPOB.

21. CkansipHoe, BEKTOPHOE U CMEIIaHHOE ITPOU3BEIeHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
22. YcnoBUs OpTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.

23. JluHeiHble TPOCTPAHCTBA.

24. Marpuna nepexoza oT 6aszuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHHS] MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPUs

1. Cucrembl koopauHar. J[lekapTOBbI HpPSIMOYTOJIbHBIE KOOpJAMHATHI HAa IIJIOCKOCTH U B
IIPOCTPAHCTBE.

[TonsipHas cucrema KOOpAUHAT.

Pa3nuuHble TUIIBI YpABHEHUN IIJIOCKOCTH U MPSMOM.

Bpluncnenue paccTosHUM MEXY IBYMsI TOYKAMH, TOYKOM U MPAMON, TOYKOU U ITIOCKOCTBIO.
Brruncnenne pacCTOSHUSA MEXIY CKPELMBAIOIUMUCS IPSIMbBIMHU.

Boruncnenue yriioB Mex1y 1ByMs IPSMbBIMH, IPSAMOM U IJIOCKOCTBIO, ABYMS IJIOCKOCTSIMHU.
KpuBble BTOporo mopsiika X reoMETpUYECKHE CBOMCTBa M ypaBHeHus. [IpuBencHue Kpusoii
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BH]LY.

8. KanoHuueckue ypaBHEHHUs 3JUIMIICA, TUIIEPOOIIBI, TAapaboIIb.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonnyeckue ypaBHEeHUs cepsl, SJUIUIICOUA, KOHYCOB, THIIEpOOIOU 0B, TapaboIouI0B.

Noakown

TunoBbie BapHAHTHI OWJIETOB
1o qucuuiuivie «JInHeitnas aaredpay»

MUHHUCTEPCTBO HAYKU U BBICIIET'O OBPAZOBAHU S POCCUMCKOM OEJNEPAILINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHWE BBICHIEI'O OBPA3OBAHUA
«MOCKOBCKHUH NOJUTEXHUYECKHW YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)
®dakynbTeT 0a30BBIX KOMIIETECHIIHH, Kadenpa «Matematuka

Hucuunnuna «JIuneiinas anredpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUIET

1. Omnpenenureny U X CBONCTBA.

A—(l Zj B—( 1 2)

2. Pemuts matpuuHoe ypaBHenue XB=A eciu 21 01,
{xl +2%, =1

3. PeunTh CHCTEMY METOOM OOPAaTHOM MaTpuipl (2%~ 3% =12

4. JlaHBI BEKTOPHI a=(-598), b=(31-2), ©=(-810-10) IIpoBepUTh — KOMILIAHAPHBI JIX OHHU.

Ecnu Het, HaliTh 00BeM Tapasuiesienue/a, OCTPOEHHOTo Ha BeKTopax &.0.C

5. Haiitu yron Mex/y BEeKTOpaMu & = (L-2-2) y b=(201)
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YT1BepxkaeHo Ha 3aceaannu kadenpsl MmaremMatuku «30» 04. 2025 r., mpotokosa Ne 7

3aB. kaeapoi O.M. bapanoBa / /

MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30BAHU S POCCUMCKON ®EJEPAITHN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIHIET'O ObPA3OBAHUA
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)
®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Maremarnka»

HucuummuHa «JInneliHas anredpa
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Jluneiinas komOuHanusa BekTopoB. baszuc. KoopauHare! BekTopa.

31 0

12 -1
A =
2. BbauciauTh onpeaenuTeas MaTpuipl C = AT , €CIU 011

4x; — 2%y +3%3 =12,
X +5Xy —3%3 =1,

3. Pemmre cucreMy ypaBHeHuit metogoM Laycca (2% +3%p —2% =3.

4. Tloka3ats, uto Bektopsr M =1-12)  1=(203) P=(-2-11) oGpasyror 6asuc B mpocTpancTse.

5. Jlano obmee ypasuenne npsamoii  —2X+3Y ~5=0. Hammcars: ypasrenne npsamoii ¢ yrioBsiM
K03 HUIHEHTOM; YpaBHEHHE MPSIMO B OTpe3Kax; HOPMAIbHOE YPAaBHEHUE TPSIMOM.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemMaTuku « 30» 04. 2025 r., mpotokoin Ne 7

3aB. kaeapoi O.M. bapanoBa / /

J1y1g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYJI€HTOB B AUCTAaHIIMOHHOM popmare
B pa3paboTaHHBIX Kadenpoit «MareMaTHKay OHJIaHH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.



