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

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

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- IpUOOpETEeHUE CTyIEHTAaMH IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAaHUM, YMEHUH U HaBbI-
KOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTUEM MaTEMAaTUYECKOW MHTYUIINH;

- YMEHHUE CTYJCHTaMH pa3BUBATh HABBIKM CAMOCTOSITEILHOTO U3yUeHUsl yueOHOW U Hayu-
HOM JIMTEpaTyphl, COAEPIKALIEN MaTEMaTUYECKUE CBEJICHUS U PE3Y/bTAThI;

- IOJIFOTOBKY CTY/IEHTOB K JESTEIIbHOCTH B COOTBETCTBHUH C KBATH(PHUKAIIMOHHOMN XapaKTe-
PHUCTUKOM OakaaBpa Mo HaIlpaBICHHIO, B TOM YHCie JOPMHUPOBAHUE YMEHUH HCIIOIB30BaTh OCBO-
€HHbIE MaTeMaTUYECKHe METO/IbI B TPO(eCcCHOHATBHOM 1eATeIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
pPOBOI TYypOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHMUECKUX PUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0cBOEHUS NUCUUIUTMHBI «JIMHeiHas anre6pay cieayer OTHECTH:

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

- (hopmupoBaHue y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPAaBIECHUIO MOJTOTOBKU U 00ECIEYUBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/a.

OO6yuenne no aucuuruinHe «JIunHeiiHas anreOpay» HampaBiIeHO Ha (QOpPMHUpPOBaHUE Y O0yuaro-
X Cs cleayomux kommnerennuid B coorserctBun ¢ ®I'OC 15.03.03 (ypoBeHb OakaiaBpuaTa) mo
Hanpasnenuto noaroroBku 15.03.03 Ilpuknaanas MexaHuka, yTBEpKAEHHBIM MprUKazoM MuHo-
opuayku Poccun ot 09.08.2021 Ne729:

Koa u HanmMeHoBaHue KOMIIeTEeH M

HH}II/IKaTopr JOCTHKCHUSA KOMIIC-
TCHIHUHU

OIIK-1. CnocoGeH npuMeHsATh €CTECTBEHHO-
Hay4yHbI€ U OOIIEUHKEHEPHbIE 3HAHUS, ME-
TOJIbI MATEMaTUYECKOTO aHAIN3a U MOJEIIN-
poBaHUs B IPOPECCUOHANBHOMN 1€ATEIbHOCTH

NOIIK-1.1 ITpumeHsieT ecTECTBEHHOHAYUYHBIE
1 OOlIeHH)KEHEPHbIE 3HAHUS

NOIIK-1.2 ITpumeHseT MeTo1bl MaTeEMaTHYE-
CKOT'0 aHaJlu3a U MOJIEIMPOBaHUs B podec-
CHOHAJIbHOMU JESITEIbHOCTH

2. MecTO IUCHUILTAHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMmbl

I[I/ICI_II/IHJ'II/IHH. OTHOCHUTCS K 00s3aTebHOM yacTu 00ka bl1: MOIIYJ'IL «MaTemMaTu4ecKue U eCcTe-

CTBCHHO-HAY4YHBIC TUCHHUIIJIUHBD).

Eé HN3YUCHUC obecnieuynBaeT HU3YUYCHUC JUCHUIIIINH

B obazamenvroun vacmu.
- MaTeMaTUYECKU aHaJIn3;
- (pusmka;
- COIPOTHUBJIEHUE MATEpPHUAJIOB,;

- AHAJIMTUYCCKAasA JUHAMHUKa U TCOPHUA KOHe6aHHﬁ;

- ME€TOJ KOHCYHBIX 2JICMEHTOB,

- muddepeHIraIbHbIe ypaBHEHHUS U KOMIUIEKCHBIN aHaIN3,

- YpaBHEHHUS MaTeMaTHIEeCKOU (PU3UKH;



- OCHOBBI BapHaIlMOHHOTO UCUUCIICHUS.

B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHbix OMHOULEHULL:

- TeOpusl yIpyrocTy,

- OCHOBBI (PM3HUKH MPOYHOCTH U MEXAHUKH pa3pyLICHUS,

- U pPOBBIC TEXHOJIOTHH BEIYUCITUTEIILHON MaTEMaTHKH;

- YCTOWYMBOCTh MEXaHHUYECKHUX CHCTEM;

- IMHAMHKa MaIIH,

- OCHOBBI a3POTUAPOYIPYTOCTH;

- MEXaHHMKa KOMITO3UTHBIX KOHCTPYKIIHA;

- CTpOUTEIbHAsI MEXaHHKA MAIllKH.
B uacmu snexmuenvix oucyunium:

- YUCJICHHbIE METO/IbI,

- QJIEMEHTHI MaTEMAaTUYECKOT0 MOJECTUPOBAHMS (PU3MUECKHUX MPOLIECCOB;

- (pusmyeckun HeMMHEHAs MexaHUKa 1e(OpMHUPYEMOro TBEPIOTO Tea.

3. CTpyKTypa M cofepKaHHe TUCHUILTHHBI

OO01mas TpyA0eMKOCTh JUCIUTIINHBI COCTaBIsAET 3 3a4eTHbIC eUHUIBI -108 vacos.

3.1. Buaspl yueOHOii padoThl H TPYA0EMKOCTH

n/n Bup yuyeoHoii padoThl fsc‘]:::eﬂm Cemectp 1
AyIMTOpHBbIE 3aHATHS 48 48
B toMm uuce:
Jlexuun 16 16
1.
CeMuHapcKue/pakTHYECKUE 3aHSTUS 32 32
2 JlaGopaTopHble 3aHATHS - -
: CamocrosiTesibHasi padoTa 60 60
IIpomMe:kyTouHasi aTTECTALMSA
9K3aMeH c) c)
Hroro 108 108

3.2. TemaTuyeckuii IJIaH U3yYeHHU s TUCUUILINHBI

Pazmemén B npmiioxkenuu 1 k pabodeii mporpamme.

3.3. CoaepixaHue pa3/iesioB JMCHUIINHBI

BBeaenue

Hpe)]MeT, 3aaa4u U COACPIKAaHUEC NTUCHHUILJINHBL. OCHOBHBIE 3TaIbI PasBUTHUA JUCHUIIIINHBI.
CprKTypa Kypca, €ro MCCTO U pOJIb B IIOATOTOBKE 6aKaJ1aBpa, CBA3b C IPYTUMHU JUCHUILIIMHAMU.
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Paszgea 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl 1 onpeaeuTeH.

[Tonstue matpunel. Buasl Matpun. JlefictBus Hag MmaTpunaMu. Onepanuy HaJl MaTpULIAMU
U ux cBoicTBa. OrmpenenuTen, UX CBOWCTBA U BbiuucieHus. [lonaTus MuHopa u anredpande-
CKOro J1onoyiHeHus. PasnokeHue onpeaenuTesns o JIeMeHTaM CTPOKU Wiu cTonlua. Beraucie-
HUE OIPEAEIUTENIEH PA3IMYHOIO NOPSAIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUSA. DJIEMEHTapHbIe MPeoOpa3oBaHUs MaT-
puil. [IpuBenenre MaTpuilbl K IMaroHalIbHOMY WM TpaneurueBUIHOMY Buay. MaTtpuynas ¢popma
3aMKCU CUCTEMBbI JINHEHHBIX alireOpandeckux ypaBHeHui. Panr maTpuisl.

Tema 2.Pemenne cucreM JUHENHBIX ajire0panyecKux ypaBHeHH .

CucreMbl IMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbBIE MOHATH. Pemienue cucrtem
JUHEHWHBIX ypaBHeHUH MeTonoM Kpamepa, Metozom oOpaTtHOM MaTpuilsl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanennu. Pemenne npon3BOJbHBIX CUCTEM JIMHEWHBIX YPABHEHUN METOJ0M
I"aycca. Pemienne ofHOPOJHBIX CUCTEM JIMHEMHBIX ypaBHEeHUH. Kputepuii cyniecTBOBaHUs HETPHU-
BHAJIBHBIX PELICHUM.

Pa3nes 2. DiieMeHTBI BeKTOPHOI aJredpbl

Tema 1. JIuneitnbie onepaiyu HaJl BEKTOpaMu, UX CBOMCTBA. JInHeliHbIe KOMOUHAIINY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTh M HE3aBUCUMOCTb BEKTOpOB. basuc cucremsl BekTopoB. Enun-
CTBEHHOCTb Pa3JIokKeHMsI BEKTopa 1o 6a3ucy. OpToHOpMUPOBaHHBIN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIIAHHOE IMPOU3BEICHHUS BEKTOPOB, HX CBOMCTBA. Y CJIOBUS
OpPTOrOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BBIUKCICHUE CKAISPHOTO, BEK-
TOPHOT'O M CMEIIIAHHOTO IMPOM3BEICHHUI BEKTOPOB, 3aJaHHBIX KOOPUHATAMH B OPTOHOPMHUPOBAH-
HOM Oasuce.

Tema 3. Jluneiinbie npoctpancTBa. [loHsTHE Oa31Mca MPOCTPAHCTBA TEOMETPHUECKUX BEK-
TopoB. [IpeobpazoBanme MaTpuUIIbl TMHEHHOTO OTiepaTopa mpu nepexoze ot 6asuca k 6azucy. Coo-
CTBEHHBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPBI MAaTPHIIBI.

Pa3zgen 3. KoMmiekcHbIe YHCJIa H MHOTOYJICHBI

ITonsATHE KOMIUIEKCHOTO yKciia. DOpMBI 3aIIMCH KOMILIEKCHBIX YUCell. JIeHCTBHUS HaJl KOMILIEKC-
HbIMU unciaamu. Gopmyiia Myaspa. M3BinedeHre KOpHA N-0H MOJOKUTEIBLHON CTEIIEHU U3 KOM-
IUIEKCHOTO yKcia. PaznoxeHne MHOroujaeHa Ha MHOKUTeNu. OCHOBHAs TeopeMa anreopsl.

Pa3nen 4. AHanmTnuyeckasi reoMeTpust

CucreMsl KoopAMHAT. JleKapTOBBI IPSAMOYTOJbHbBIE KOOPAUHATHI HA TNIOCKOCTH U B TPOCTPAHCTBE.
[TonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsiMble U IIOCKOCTH

Paznuynble TUIIBI ypaBHEHHH MIIOCKOCTH U ypaBHEHUH MPsIMOM (Ha MJIOCKOCTH U B IPOCTPAHCTBE).
Brluncnenue paccTossHUNM MEXY IBYMs TOYKaMH, TOYKOM U NPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Beruncienne paccTosHASA MKy CKPEIUBAOIUMUCS MTPSMBIMHU.

Beluncnenue yrioB MeXAy ABYyMs IPSIMBIMU, IIPSMOM U IJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSAKA

KpuBble BTOporo nopsjaka, ux reoMETpUYECKUE CBOICTBA U ypaBHeHN . [IpuBeaeHe KpuBoii BTO-
pOro nopsjika K KAHOHUYECKOMY BUAY.



YpaBHEHHE MOBEPXHOCTH BTOPOTO Nopsiaka. KaHoHnueckne ypaBHEHUS cephl, SJUTUIICOUIA, KO-
Hyca, runiepoosonia, mapadoaona.

3.4. TemaTnka NpakTHYeCKUX 3aHATHH MO JUCUMILIHHE «/IuHeiiHas1 ajaredpa»

No 3ansaTus Tema 3aHaTus

1 Paszgea 1. DiieMeHTHI JIMHEHHOH aJaredpbl. MaTpulibl, 1eHCTBUSA
HaJl MaTpUIIAMHU.

5 Onpenenureny, UX CBOWCTBA U BhIYUCIICHHE. MaTpu4Has 3amuch
CHUCTEMBI JINTHEWHBIX YPABHEHMUII.

3 OOparHas MaTpUIlA U €€ BEIYMCIICHHE.
CucreMbl TUHEHHBIX aNTeOpanyecKuX YpaBHEHHIA, OCHOBHBIC T10-

4 HATUS U onpesieienus. Perenne cucteM TMHEHHBIX YpaBHEHHM
meTosoM Kpamepa, MeTo1oM 00paTHO MaTpHIThI

5 Pemienue cucrem JIMHEHHBIX ypaBHEHUN MeTosioM ["aycca. Panr
matpuusl. Teopema Kponekepa — Kanemu.

6 Merton I'aycca B mpOM3BOIBHBIX CUCTEMAX JIMHEWMHBIX YPaBHCHUM.
OOHOPOIHBIE CUCTEMBI JIMHEWHBIX YpaBHEHUH.
Pa3nes 2. DiieMeHTBI BeKTOPHOM ajaredpbl.Bekropsl. JInHeiiHbIe
oTiepaluy HaJl BEKTOpaMu, UX cBOMCTBA. JIMHEeitHOe MpOoCTpaHCTBO

7 TEOMETPHYCCKUX BEeKTOPOB. [IoHATHE TMHEHHON KOMOMHAITNH BEK-
TOpoB. JIMHEHHO He3aBUCHMBbIE U JIMHEHHO 3aBUCHUMBIE CHCTEMBbI
BEKTOPOB.
[TonsiTre 6a3uca MPOCTPaHCTBA TEOMETPUUYECKUX BEKTOPOB. Koop-

8 IUuHaThl BeKTopa. OpTOHOpMUpOBaHHbIN 6a3uc. KomnHeapHOCTS,

OPTOTOHAJIBHOCTh ¥ KOMIUIAHAPHOCTh BEKTOPOB.
CkansipHO€E IIPOU3BE/IEHNE BEKTOPOB U €r0 CBOWCTBA. Y CJIOBUE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BekTopHOE Ipou3BeieHre IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBUE KOJUIMHEAPHOCTH BEKTOPOB
CMemanHO€e MMPOU3BENCHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yyclieHne o0bemMa napaieenurneia 1 TUpaMubl. Y cIoBUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuncieHne cKaasipHOro, BEKTOPHOIO U
CMEIIIaHHOTO MPOU3BECHUI BEKTOPOB, 3aJJaHHBIX KOOpJIUHATAMU
B OPTOHOPMHPOBAHHOM 0Oa3uce.

Jluneitnsle mpocTpancTBa. PasmepHocTs U 6a3uc IMHEWHOTO MPOo-
CTPaHCTBA.

Marpura nepexona ot 6aszuca k 6asucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa NpU M3MEeHeHuH Oa3uca. JIuHeiHble oneparopsl,
NeNCTBUS ¢ TMHEUHbIMU onepatopaMu. CoOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAYEHUSI MATPHIIbI

11

Pa3znen 3.KoMiiekcHble YHCJIAa M MHOTOYWJIEHBI MHOXKECTBO
KOMIUIEKCHBIX uncen. @opMbl 3alIUCH KOMIUIEKCHBIX yucen. Jlei-
CTBUA Ha KOMIIJICKCHBIMHU YU CJIaMH. PaSJ'IO)KeHI/Ie MHOTI'OYJICHA HAa
MHO>KUTEIH, OCHOBHAsI TEOpeEMa anreopsl

12

Pa3nen 4. AHanmTn4yeckasi reoMeTpust

Cucremsbl KoopaAMHAT. Pa3zanyHble TUIIBI YpaBHEHNUH IIIIOCKOCTH
14 Paznuunble TUIIBI ypaBHEHUN IPSAMOM HA IUIOCKOCTHU U B IIPOCTPAH-
CTBE

15 B3anMHOe pacnoioKeHue NpsIMbIX Ha IUIOCKOCTH U B IIPOCTPAH-
cTBE. BrIuncieHne paccTosHUM MEX ]y IByMsl TOUKaMH, TOUYKOU 1

13




npsIMOU. BbruncieHne paccTOsHMS MEXKIAY CKpEIIUBAIOLIMMUCS
IpsAMBIMU. B3auMHOE pacmoiioKeHUe IUIOCKOCTeW. Brruncinenue
pPacCTOSTHUI MEXKY TOUYKOH U INIOCKOCTBIO

16 Kpussie BTOpOro nopsjika X reoMeTpu4ecKue CBOMCTBA. Y paBHe-
HUS 3JulnIca, runepOoiisl, napadons OOmiee ypaBHEHHE KpUBOH
BTOpOro nopsaka. Ilpusenenue kpuBoil BTOporo nopsiika K KaHo-
HU4ecKoMy Buy. IloBepXHOCTH BTOPOro nopsijika

4. YuyeOHO-MeTOAUYeCcKOe U HH(OPMALIMOHHOE o0ecrieueHne

4.1. HopmartuBHble 1okyMeHTbI H [OCThI

®dI'OC 15.03.03. «IIpuxmannas mexanuka». 2021. Ilpukaz MwunoOpnayku Poccum ot
09.08.2021 Ne729.

AxkazeMu4ecKuid y4eOHBIN IJ1aH 1Mo HarpaBjieHuto moarotoBku: 15.03.03 Ipuknagnas mexa-
Huka. [Ipoduns: [IporpammupoBanre U MUGPOBHIC TEXHOJIOTUU B JUHAMHUKE W IMPOYHOCTH.
®opma o0yueHus — ounas. 2022.

Matpuua pacnpenenenus komnerenuuii 15.03.03 [Tpuxnannas mexanuka (IIporpammupoBsa-
HUE U IU(POBBIC TEXHOJIOTHHU B JUHAMUKE U TPOYHOCTH). 2022.

Vka3 Ilpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HOJIOTHYECKOTro pa3Butus Poccuiickon denepaunny.

[Tpuxa3z MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit ®denepannu ot 23.08.2017 Ne 816
«O06 yrBepxkaenun [lopska mpUMeHEHUsT OpraHu3alusIMU, OCYHIECTBISIOMIUMUA 00pa30Ba-
TEIBHYIO ICATEIbHOCTD, JIEKTPOHHOTO O0YUYCHWS, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH MpU pean3anuu 00pa30BaTeIbHBIX MPOTPAMM.

4.2.  OcHoBHasi TUTepaTypa

3abonorckuit B.C. Jluneiinas anrebpa u aHanuTHYEeCKasi reoMeTpus (yueOHbIN KOMIUIEKC):

yuebHoe nocobue, 2-e uzn. Crep. M.: M3g-so UHOPA-M, 2022. 309 c. (Bricmiee obpa3zoBa-

Hue: OakanaBpHar).

Cupotuna U.K. Jluneitnas anreOpa v aHaTUTUYECKAsi TEOMETPUS: UHTEPAKTUBHBINA Kypc:

yuebHnoe mocodue st By3oB. CI16, U3a-o Jlans, 2022. 180 c.

. Kypc nexuuit o nuneiiHoi anredpe u aHaATUTUYECKON TeoMeTpun: yuebHoe nocoodue. // Kyn-
psasueB b.1O., Matsm B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009. —

362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsIii pecypc. ]

4.3. JlomosHuTe bHAS JUTEPATypa

Kpartkuii xypc Bbiciieil MaTeMaTuku [DIeKTpoHHBIH pecypc]: yued. - DIeKTpOH. AaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa.] .

3y6koB B.I'., JIsxosckuit B.A., Maptsinenko A.W., Munocues B.b., [lymkaps E.A. Kypc ma-
TEMaTHKU JJI1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Wnbun B.A., Tlo3usk O.I'. Ananutudeckas reometrpus. M.: Hayka. ['naB.pea-us ¢pusuko-ma-
TemM.JuT-pbl, 1988. 224 c.

beknemumes, /[.B. Pemenne 3ana4 U3 Kypca aHaJIMTUYECKOW I€OMETPUM U JIMHEHMHOW ai-
reOpsl [DneKTpoHHBbIN pecypc]: yued. mocodue - DneKTpoH. AaH. - Mocksa: ®usmarnut, 2014.
- 192 c. [Pexxum noctyna: 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, DiekTpoHHBbIE 00pa3oBaTe/ibHbIe PeCYpPChl
[TpoBenenue 3aHATUI U aTTECTAIM BO3MOXKHO B IUCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-

CTeMbl TUCTaHIMOHHOTO oOyueHus: yauBepcutera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTtemaTukay 3JIEKTPOHHBIX 0OpaszoBarelbHBIX pecypcoB (DOP) mo Bcem pasnmenam
MIPOTPaMMBI:.

Hazsanue 50P
Jluneiinast u BektopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaUTHYECKAs! TECOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

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

Pazpaboranubsie DOP BKIHOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[Topsimok mpoBeeHUs PadOT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIUBACTCS OT/ICTHHBIMU PACIIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOU paboTe U/Uii EHTPOM YyueOHO-METOAUYECKON pabOTHI.

Ka)K,I[LIfI CTYACHT O6CCHC‘ICH HHAUBUAYAJIbHBIM HCEOTPAHUYCHHBIM IOOCTYIIOM K BHGKTpOHHOﬁ

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

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

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘Ie6HO-MeTO,I[I/I‘IeCKI/Ie MaTCpHajibl B 3JICKTPOHHOM BHUIAC, IIPCI-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B pazaene: «l{eHTp MaTeMaTu4ecKoro 00pa3oBaHUsD»

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

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

Ilone3urie y‘{e6HO-MeT OJNYCCKHUEC U I/IH(I)OpMaI_[I/IOHHLIe MaTCpHraibl IPCACTABJICHBI Ha calTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(bOpMaI_[I/IOHHO-TGHCKOMMYHI/IKaLII/IOHHoﬁ CCTU «I/IHTepHeT» IJI1 OCBOCHUA

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

4.5. JIneH3MoOHHOEe U CBOOOHO PaCPOCTPaHsIeMOe MPOrpaMMHoOe
ol0ecmeyeHmne

Ne| HaumenoBanue | Pazpadorunk I1O JocTynHOCTH Ccbuika Ha Enunblii peectp
(mpaBoob.Jiaia- (IMUEH3HOHHOE, | POCCHUIICKUX MPOrpamMM st
TeJIb) cB00OHO pac- 9BM u B/l (mpu Hann4uun)
NpocTpaHsaeMoe)

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

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

TEXHOJIOI'M" 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. CoppeMeHHbIe npodeccuoHAIbHBbIE 0a3bl JAHHBIX U HHpOPMALMOHHBbIE CIIPa-
BOYHbIE CHCTEMBI

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

HaumeHoBaHue Cchblika Ha pecypce JocTtynHocTh

HNudopManmoHHO-CTIPABOYHBIE CHCTEMbI

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

StackOverflow TepHeT Oe3 orpaHuye-

m/ .
HHUU
Undopmannonnsie pecypest Cetn | http:// www.consultant.ru | loctymHo
Koncynsrantlntoc
[Topran ®enepanbHbIX rocyaap- _
CTBCHHBIX O6p8.30BaTCJ'IbHBIX CTaH- http.//WWW.ngSVO.rU. I[OCTYHHO

JIapTOB BhICHIETO 00pa30BaHUs

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBbI

JlaHb https://e.lanbook.com/ HocrtynHa B cetu UH-
TEpHET 0e3 orpaHuye-
HUMN

IPR Books https://www.iprbookshop | ocrynua B cetu UH-

ru/ TepHeT 0e3 orpaHnye-
HUM
IIpogdeccnonanbubie 6a3b1 JAHHBIX

baza 1aHHBIX Hay4HOI 2JIEKTPOH- http://www.elibrary.ru HoctynHo

HOI OnbInoTeKn

(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | docrymHo

nuTeMaruyeckas pedepatuBHO-0MO-
nuorpadpudeckas 1
HayKoMeTpuueckas (6ndamuomerpu-
yeckas) 0aza JaHHBIX

5. MaTepuaibHO-TEXHUYECKOE o0ecriedeHUue TUCIIMIIIMHBI

MaTepI/IaJ'IBHO — TexXHu4eckas 0aza YHUBCPCUTETA oOecrieunBaeT IMPOBEACHNEC BCEX BUI0B
3aHITHIA, IPETYCMOTPEHHBIX Y4EOHBIM TUTAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUIaM U HOpMaM.

Kadenpa «Matematukay He pacrioyiaraet COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCIIONb-
3yeT yueOHbIe ayTuTOpun U3 o0Iiero GoHaa YHUBEPCUTETA.
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

[Tpu HEOOXOAMMOCTH /7Sl TPOBEACHUS WHTEPAKTUBHBIX MPAKTHUECKUX 3aHATHI UCIIOIb3Y-
I0TCSI KOMIIBIOTEPHBIEC KIACChl YHUBEPCUTETA.

6. MeToanM4ecKue peKOMEHAAUN

6.1. MeToauueckne peKOMEHAAIUM JIsl MPeNoAaBaTe/isi 0 OPraHu3anuu odyyde-
HUSA

[Ipexne Bcero, cienyetr oOpaTuTh BHUMAaHUE CTYIEHTOB Ha TO, UTO MPAKTUYECKU BECh H3Y-
YaeMbIi MU MaTepual He TpeOyeT KaKoh-Tr00 CIeHaTbHON (JIOTIOTHUTEIHHOW) TOATOTOBKU U
BIIOJIHE MOKET OBITh YCIEIIHO U3y4Y€H, €CIIU CTYACHTHI OyAYT MOCEIIATh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHSATH JOMAIITHHE 33JaHHSI ¥ TIOJIb30BAThHCS (IIPU HEOOXOAMMOCTH ) CHCTEMOM TUTAHOBBIX KOH-
CyJIbTALIMM B TEUEHHE KaXXJI0ro ceMecTpa. Bomrenmme B Kypc MaTreMaTHKU pa3Jenibl SBISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMs OHU NMPAKTUUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MIPOCTPAHEHHUE ISl PEIICHMS PA3HOTO POJIa 3a/1a4 BHYTPH CaMOil MaTEMAaTUKHU U MPUKJIAAHBIX 3a-
nad. FIX ocBoOeHHE NOMOXKET CTYJIECHTaM JIOTUYECKH BEPHO, aprYMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MMUCBMEHHYIO PeYb, YCIEIIHO MPUMEHITh HAKOIJICHHbIE 3HAHUS B MPOECCHOHATBHON
JIEATEIIbHOCTH.

HeoOxonuMo ¢ camoro Havasna 3aHATUNA PEKOMEHAO0BATh CTYA€HTaM OCHOBHYIO H JOIOJI-
HUTEJIbHYIO JINTEPATYPY, @ B KOHIIE CEMECTpPA JaTh CIIMCOK BOIPOCOB JI NOATOTOBKH K K3aMEHY.

Ha nepBomM 3aHsATHHN IO JUCHUILTUHE CleAYyeT 0053aTeabHO MPOUH(OPMUPOBATH CTY ICH-
TOB O BUJE B (pOpME MPOMEKYTOUHOH aTTECTAIIUU 110 AUCIHUILTIHE, CPOKAX €€ MPOBEACHUS,
YCIIOBHSIX JIOMYCKa K MMPOMEXKYTOYHOU aTTECTAllUU, TPUMEHSEMbIX BUaX MPOMEXYTOUHOIO KOH-
TPOJIAL.

N3noxenue TeOpeTUUECKOro mMaTepHualia JOJKHO CONMPOBOXAATHCSA WIUIFOCTPATUBHBIMHU
puMepamu, THIATEIIbHO OTOOPaHHBIMU MPETOAaBaTEIeM TaK, YTOObl TEXHUUECKHE TPYIHOCTH U
BBIKJIAJIKH [IPU PELIECHUH 3314l HE OTBJIEKAIU OT INIABHOT'O: OCMBICIEHUS UAEH U CYTH IPUMEHS-
eMbIX MeTo10B. ClieyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHHUST PaCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUHN U POpMyI.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTaHU30BAHBI MIPEMO/IaBATENIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpeMs Ha MEPUOANYECKOE BBIMOIHEHUE CTYJIECHTaMH HEOOIBIION caMOCTOs-
TETHHOMN padOThI B ayAUTOPUH ISl IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepuara.

[IpenogaBaTens, Benymuii MpaKTUYECKUE 3aHATHS, JOJKEH COTTIACOBBIBATh yU4EOHO-TEMa-
TAYECKHH TJIaH 3aHATHH C IEKTOPOM, UCTIOIB30BaTh €IUHYIO CUCTEMY 0003HAUYCHUIA.

[IpenogaBatento ciaenyeT 10OMBATHCS CHUCTEMATHYECKON HEMPEPBIBHON pabOTHI CTYACH-
TOB B TEUCHHE CEMECTPA, HEOOXOUMO BBISBIISITH CUIIBHBIX CTYJICHTOB U TPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO pojia OIMMITHAZaX U KOHKYpCax.

CTyaeHT NOJKEeH ONIyIaTh 3aMHTEPECOBAHHOCTH MPETOAaBaTeNsl B JOCTHKEHUN KOHEY-
HOTO pe3ynbTaTa: B MPUOOPETEHHUH OOYYAIOUIMMUCS MPOYHBIX 3HAHUM, YMEHHUH U BIaJCHUS
HaKOIJIEHHON MH(pOpMAIIMel Jis peleHus 3a71a4 B MpodhecCuOHaTbHOMN NeITeTbHOCTH.

6.1.1. Oopa3oBaTesibHbIE TEXHOJIOTHHU

Bo3MosxHO npoBeieHNe 3aHATHI U aTTecTaluil B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMBbI JIMCTaHIMOHHOTrO 00yueHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MateMaTHKa IEKTPOHHBIX 00pa3oBarTelibHbIX pecypcoB (DOP) (cm. m1.4.4).

[Topsimox mpoBeaeHUs paboT B AMCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OT/EIbHBIMU Pacro-
PSDKEHUSIMH ITPOPEKTOPa MO y4eOHOU paboTe M/UiTH LIEHTPOM y4yeOHO-METOIN4YeCKOil paboThI.

6.2. Mertoauueckue yKazaHus AJsl 00y4AOUIUXCS 110 OCBOEHUIO
AU CHHIIHHBI

Pa3zpen: 3jeMeHTHI JIMHEHHOM anredpbl
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Martpuusl u onpeneaunrtenu. I[Ipexnae Bcero, CTy€HT J0JKEH MOHATh, YTO MaTpULIA —
9TO TabnuIa yncen (mpuyeM 3Ta TabJIuIa MOKET UMETh OJITMHAKOBOE YHCJIO CTPOK M CTOJIOIOB, a
MOJKET OBITh U IPSIMOYT'OJIBHOM ), @ OIIPENEIUTEIb- 3TO YUCIIO, 3alIUCHIBAEMOE B BUJIE KBaAPAaTHOU
TaOJIULIBI, TO €CTh ONPEACTUTENN CYIECTBYIOT TOJIBKO Y KBaJPaTHBIX MaTPHLL.

Crenyer o6paTuth 0c000€ BHUMAHUE HA ONEPAIIUI0 YMHOKEHUS MIPSIMOYTOJIBHBIX MaTPHUI]
U MOHATH, KAKUM TOJy4YaeTcsl HOPSAA0K MaTpuUllbl — pousBeneHus. OcoOEHHOCTh MaTPUIL TAKKe
COCTOHT B TOM, YTO MTPOU3BEACHUE MATPHII HE IEPECTaHOBOYHO, TO ecTh AB # BA.Cnenyer 00s-
3aTeIbHO YOEAUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIIMNE 3a/IaUH.

BaxHbIM sBiIsIeTCS MOHATHE 00paTHOMW MaTpuilbl. Hamo 3HaTh ycrnoBHE CyIIECTBOBAHUS
0o0paTHON MaTpHIlbl U AIropuT™M ee noctpoeHus. [locie ee BeruncneHus 1eaecoodpas3Ho JenaTh

TIPOBEPKy NPABUILHOCTH PEIeH s, BHITOIHUB onepanuio yMmHoxkeHns A A= E (momkna momy-
YUTHCS EAMHUYHAS MaTPUIIA)

[Ipu u3zydenuu onpenenurenei Halo0 YeTKO YCBOUTh NOHATUS MUHOPA, alre0panyeckoro
JIOTIOJIHEHH S, 3HaTh MHOTOYHCIICHHBIE CBOMCTBA orpeaenutess. Jis ocBOeHUs] TEXHUKU BBIYKC-
JICHUS OTpeAeNuTeNel 1eaecoo0pa3Ho, BEIOpaB MPOU3BOJIBHBIN ONMPENEIUTENb BbIIIE TPETHErO
MOPSIIKA, PACKPBITh €r0 Pa3IMIHBIMU CIIOCOOAMU, IPUMEHSS PA3JIOKCHHUE W TI0 CTPOKAM U I10
cton6uam. OOparute BHUMaHKE, KaKUe CTPOKH (CTOJIOIBI) IPEANOYTUTEIbHEE BRIOUPATD JIJIs pac-
KPBITHS OTIPEACIUTEIIS, 9TOOBI YIIPOCTHUTH €T0 BhrauciieHue. Oco0eHHO 3 (HEKTHBHO BBIYUCIICHHE
OTIpeAeNUTENSI C TOMOIIBIO AIEMEHTAPHBIX TPE0Opa30BaHUM, MPUBOISIINX €r0 K TPEYrOJIbHOMY
BU]TY.

[Ipu u3ydeHuu perieHuii cucteM JTUHEHHBIX anreOpanueckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAaHHE, TIPEXK]IC BCET0, HA MOHSTHE PEIICHHS CUCTEMBI U YCIIOBHS CYIIIECTBOBAHUS PEIIIe-
HUH B 3aBUCHUMOCTH OT COOTHOLICHHS MEKy PAHI'OM MATPHUIIbl, PAHTOM PACIIUPEHHONW MATPUIIBI
CHUCTEMBI M YHCJIOM HEU3BECTHBIX U ypaBHeHUH. OOpaTuTe BHUMaHUE HA YCJIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona obpaTHoi MaTpuilbl. BHUMaTenbHO pa3depuTe MpUMEPHI pelIeHHs
MIPOM3BOJILHBIX CUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHU MeronoM ["aycca (BBeneHue Oa-
3UCHBIX U CBOOO/HBIX MTEPEMEHHBIX).

Pa3nes: JDieMeHThI BEKTOPHOM aaredpnl

[Ipu m3yueHun naHHOW TeMBbI OOpaTUTE BHUMaHUE HA JMHEWHbBIE OMepaliiy HaJl BEKTO-
paMu, Ha TOHSTHUS IMHEWHON HE3aBUCUMOCTH U JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha yH/TaMEH-
TaJabHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasio-
JKEHHEe BEKTOpa 1o 6a3ucy.

3HaTh onpeneNeHrne, FeOMETPUUYECKUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOI'O U CMEIIAHHOTO
MIPOU3BENICHUS BEKTOPOB, (OPMYIIBI ISl UX BEIYMCICHUS B BEKTOPHOW U B KOOPIAMHATHOU PopMme.
O0s13aTeNnbHO 3HATH U YMETH MPOBEPSTH YCIOBUS OPTOTOHATBFHOCTH, KOJTTMHEAPHOCTH U KOMILIa-
HapHOCTH BEKTOPOB.

Pa3pnen: koMILIEKCHBIE YHCJIA H MHOTOYJIEHBI

B stoMm pasznene, npexe Bcero, HaJl0 MOHSATh, YTO KOMIUIEKCHOE YHMCIIO SIBUJIOCH PACIlIU-
pEHHEM TOHSATUS JeUCTBUTENBHBIX YHCEN, 3HATh OMpeesieHne U TpU (POPMBI 3aMHCH KOMILIEKC-
HOro yucia (anredpanyeckyro, TPUrOHOMETPUUECKYIO U TOKA3aTeNbHYI0), TEOMETPUUECKYIO HH-
TEPIPETALNIO KOMIIJIEKCHOT'O YUCIIA U B3aMMHO-OHO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM
KOMILJIEKCHBIX YHUCENT 1 MHOXKECTBOM TOUYEK KOMIUIEKCHOM MIOCKOCTH. 3HATh (hopmyny Ditiepa.
KomruiekcHbie ynciia MOKHO M300pakaTh C TOMOIIbIO BEKTOPOB HA KOMILJIEKCHOU TJIOCKOCTH.
[ToaTOMY Omepanuu ClI0KEHUS U BBIYUTAHHUS KOMIUIEKCHBIX YHCENI MOTYT OBITh CBEICHBI K OTIepa-
LUSAM CIIOKEHHS U BBIUYUTAHUSI COOTBETCTBYIOLIMX BEKTOPOB.

Hamo 3HaTh 1 yMeThb BBITIOJIHATH ONEpPaAIlii YMHOKEHUS, JCICHUS, BO3BEICHUS B TTOJIOKH-
TENBHYIO CTENeHb KOMILJICKCHBIX YHCEN, 3alHCaHHBIX B TPUTOHOMETpUYECKoi (hopme, U3BIEUe-
HUS KOpHS N-OM CTEMEeHN W3 KOMIUIEKCHOTO YhcIIa.

Crnenyetr oOpaTUTh BHUMAaHHE HAa TO, YTO MHOKECTBO KOMILJIEKCHBIX YHCEN SBISETCS 3a-
MKHYTBIM, TO €CTh JIt00ast anredpandeckast onepanus HaJl KOMIUICKCHBIMU YUCIaMH HE BBIBOJIUAT
3a Mpeaenbl 00JaCTH KOMILIEKCHBIX YHCeT.
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Hano 3HaTh paznuvHbie BUABI PA3JI0KEHIS] MHOTOWICHA HA MHOKUTENH JIJIS CIIy4aeB, KO-
IJia cpeii KOpHEe MHOTOYWICHa MOTYT OBITh KpaTHbIC, KOMIUIEKCHBIE KOPHU. DTH CBEACHUS OyIyT
UCIIOJIb30BATLCS, HAIPUMEP, B MHTETPAIBHOM HCYHCICHUU TPU BBIYHCICHUH WHTETPAIOB OT
JPOOHO-PaMOHATBHBIX (DYHKIIHIA, TIPU PEIICHUU JIMHEHHBIX OIHOPOIHBIX AH(QepeHIIHaTIbHbIX
yYpaBHEHUU N-TO MOPSIKA C TOCTOSTHHBIMU KOA(PPUITUCHTAMH.

Pazgesn: Anaauruuyeckasi reoMeTpust

[Tpu M3y4eHNH aHAIUTUIECKON T€OMETPUU CIIEAYET, MMPEXK]IE BCETO, MOHATH, UTO €€ 3aJa4eii  sB-
JSIETCSl M3YyYCHUE TEOMETPUICCKUX O0BEKTOB MPH TOMOIIY aHATUTHYECKUX METOJIOB alreOphl U
MaTEeMaTHYECKOTO aHaln3a. B 0CHOBE TaKOTO MOAX0/Aa JICKUT METO KOOPIMHAT, BIIEPBBIC CHCTE-
MaTH4YecKH puMeHeHHbIi P. Jlekaprom. OCHOBHBIE TIOHSATHS T€OMETPHH (TOYKA, TPsMasi, TIOC-
KOCTh) SIBIITFOTCSI HEOTIPEACIIEMbIMHY, U JJII UX OMHCAHUS MPUMEHSICTCS aKCHOMATHYECKUA Me-
TO/I, TO3BOJISFOIINN YCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBUE MEXK/Ty MHOKECTBOM TOUCK
PSIMOM U MHOXKECTBOM JICHCTBUTENLHBIX YHCET U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOPAMHAT.
Hano yeTko ycBouTh pa3indHbie (OpMbI ypaBHEHHA MIPSIMOI U TUIOCKOCTH YMETh TIEPEXOAUTH OT
onHO# opmbl K apyroit. CienyeT OCMBICIHUTD U YCIENIHO MPUMEHSTh PEIICHUST KIACCHUECKUX
3a]]auy aHAIUTUYECKON T'€OMETPHH O B3aUMHOM PACIOJIOXKCHUU TMPSAMBIX U IUIOCKOCTEH, yMETh
OTIPEICIIATh YIJIbl M PACCTOSIHUST MEXKTY Pa3IUIHBIMU T€OMETPUICCKUMHI O0BEKTaMH.

OTMeTUM B 3aKIIIOYCHHUE, YTO YCIICITHOE U3YYCHUE TUCIMIUIMHBI « JIuHeitHas anreOpay,
proOpeTeHNe HeOOXOIMMBIX KOMIICTCHIINN, YMEHUI W HABBIKOB BJIAJICHUS MATEMATHYCCKUM all-
naparoM TpeOyeT OT CTYJAEHTOB OOJIBIION caMOCTOATEIbHOM paboTel. OOpaTuTe BHUMAaHUE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSTEIbHYIO pabOTy B COOTBETCTBUH C y4COHBIM ILIa-
HOM, OOJIBIIIE YKCIIa YacOB, OTBOJUMBIX HA BCE BUbI AYJAUTOPHBIX 3aHITHH.

7. ®OH/I OLIEHOYHBIX CPEACTB

@DoH/ OLICHOUHBIX CpeACTB NpeacTanieH B Ilpunoxenun 2 k paboueil mporpamMme U BKJIHOYAET
pa3aens:

1. MeTobpl KOHTPOJIS ¥ OLIEHUBAHMS PE3YJIbTATOB 00yUEHUS

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YIbTATOB 00yUYEHHUS

3. OueHouHsble cpeacTBa

3.1. Texymuit KOHTPOIH

3.2. [IpomexyTouHas aTTecTarus
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TemaTuyeckuii MJIaH coiep:KaHUs TUCUMIIMHBI «JInHeliHas ajaredpa» Mo HaNPaBJIeHUIO NOATOTOBKH
15.03.03 «IIpukjaagHasi MeXaHMKA)

Ilpunoycenue 1

IMpoduin:
«IIporpaMmMupoBanue U HU(PPOBLIE TEXHOJIOTUM B JUHAMHUKE U IPOYHOCTID)
(bakamaBp)
®opma 00y4eHUsT — OUHAS
I'ox Hadopa 2022/2024
Buabl yueOHoii padoThl,

BKJIIOYAsi CAMOCTOSITEILHYIO Buabl camocTosITeILHOH PadoThI Dopmbl
=9 = aTTecTa-
= a00Ty CTYJAEHTOB CTYAEHTOB

Pa3nen § 5 p y crya ’ ya HUu
<P)
8 = U TPY/10€MKOCThb B Yacax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Pa3zpen 1. DineMeHTHI JIMHEHHOH aJI-
1.1 | redps1 Matpuiipl, 1eiicTBUS Hal MaTpH- 1 3 2 2 3
LIAMU.
Onpenenurenu, UX CBOMCTBA M BBIYUCIIE-
HUe. MarpuuHas 3amuch CHCTEMbI JIMHEH-
12 | ypix YpaBHEHUH. 1 4 2 3 *
Boiiaua 3aganmii PI'P Ne 1 mo JuHeliHo#
aJareope.
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1.3

OOparHas MaTpulia U ee Bblunucienue. Mar-
pUYHAS 3allUCh CHCTEMbI JTMHEHHBIX ypaB-
HEHUH.

1.4

CucTeMbl TUHEHHBIX anreOpanvdecKux
YpaBHEHUI, OCHOBHbBIE MTOHATHUSA U OIIpeie-
JeHus. PerieHne cucteM JTMHEHMHBIX ypaB-
HeHuil metogoM Kpamepa, metogom obpat-
HOHM MaTpHIIbI

1.5

Pemenne cucreM NTMHENHBIX YpaBHEHUN
MeronoM ['aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanesnu.

1.6

Metop 'aycca B TpOU3BOJIBHBIX CUCTEMAX
JMHENHBIX ypaBHeHUN. OTHOPOAHbBIE CH-
CTEMBI JINHEWHBIX YPaBHEHUH.
CamocrosiTeibHas padora Nel no siu-
HeiHOo# aaredpe B ayiMTOPUH

1.7

Pa3nen 2. Bextopsl. JIuHeliHbIe omnepanuu
HaJl BEKTOpAMH, UX CBOWCTBA. JIMHEHHBIE
KOMOMHAIMKU BEKTOPOB. JIMHEWHO He3aBU-
CHMBbIE WM JMHEHHO 3aBHCHMEIC CHCTEMBI
BEKTOPOB.

Bbigaua 3aganuii PI'P Ne2 no BekTopHOii
ajreope.

1.8

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

10
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1.9

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

11

1.10

CwmenanHoe MPOU3BEICHNE TPEX BEKTOPOB
U ero cBoiicTBa. Brruucienue odbema ma-
pajutenenumnena. YcClIoBUE KOJUIMHEAPHO-
CTH, OPTOrOHAIBHOCTH M KOMILJIAHAPHOCTH
BEKTOpPOB. OpTOHOPMUPOBAHHBIN Oa3uc.
Brruncnenue cKalspHOT0, BEKTOPHOTO H
CMEIIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JaHHBIX KOOpJAWHATAMH B OPTOHOPMHUPO-
BaHHOM Oasmce.

CamocrosiTesibHass padora Ne 2 no Bek-
TOPHOI ajiredpe B ayIMTOPUHU

12

1.11

Jlunelinple TpocTpaHcTBa. PasMepHOCTh U
0a3uc TMHEHHOTO IPOCTPAHCTBA.

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

13

1.12

Pasznea 3. KoMmiekcHbIe YHCJIa H MHOTO-
yjieHbl MHOXXECTBO KOMIIJICKCHBIX YHCE]l.
®opMbl 3aMCH KOMILUIEKCHBIX yuceln. Omne-
pauuu HaJl KOMIUIEKCHBIMHU 4yuciaMmu. Paz-
JIO)KEHHE MHOTOWIeHa Ha MHOKHTEIIH OC-
HOBHAs TeOpeMa anreopsl

14

1.13

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

15

16




Boinaua 3anauuii PI'P Ne3 mo apaaurTn-
YEeCKOH reoMeTpum

1.14

PasnuuHble THUNBI ypaBHEHUH MpsSMOM Ha
IUIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3anMHoOe pacniosioxkeHue IpsMbIX Ha IJ10C-
KOCTHU U B IIPOCTpaHCTBE. Briuncnenue pac-
CTOSIHUM MEXKIy JBYMS TOYKAMM, TOUKOU U
npsMoii.. BzanMmHoe pacronokeHue Iioc-
KOCTEH. BpluncieHue pacCTOSHMM MEXIy
TOYKOH U TJIOCKOCTBIO

CamocrosiTesibHasa padora Ne 3 nmo ana-
JINTHYECKOH reOMeTPUH B ayAUTOPUH

17

1.16

KpuBsie BTOpOro mopsijika ux reoMeTpuyde-
CKHE€ CBOICTBa. YpaBHEHHUS OJIUIMIICA, TH-
nepOosbl, mapabonsl OOiiee ypaBHEHHE
KpUBOW BTOporo mnopsnaka. llpuBeneHue
KPUBBIX BTOPOTrO TMOpSAAKAa K KaHOHHUYE-
ckomy Buny. [loBepxHOCTH BTOpOro TO-
psaka

18

dopMma aTTecTaluu

21

Bcero yacoB no fucuMiniinae

16

32

60

PT'P

caM

pao.
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Ilpunosicenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hanpasnenne noarorosku: 15.03.03 «IIpukiagnas MexaHUKa.
[Tpoduis: «[IporpammupoBanue 1 LU(POBbIE TEXHOJIOTHH B JUHAMUKE M IPOYHOCTH.
Kadenpa: «Marematuka.

1.MeToabl KOHTPOJISA 1 OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHHs

JIJ1 KOHTpPOJIsl YCIIEBAEMOCTHU M Ka4€CTBA OCBOCHUSI JUCLIUILIMHBI HACTOSIILEH TIPOrpaMMoit
IPEyCMOTPEHBI CIEAYIOIINE BUbl KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMOCTH (TEKYLIUI KOHTPOJIb);
- IPOMEKYTOUHAs arTecTanus (3K3aMeH).

2.1llkana u KPpUTEPHUU OLEHNBAHUSA Pe3yIbTATOB 00y4eHH S
®opmMa NPOMEKYTOYHOM aTTECTALMHU: IK3aMEeH

[IpomexxyTounas arrectanusi 00yJaronmxcs B Gopme sK3aMeHa MPOBOAUTCS 10 pe3ysIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB yueOHOU paboThI, MPEyCMOTPEHHBIX Y4eOHBIM IIJIAHOM I10 TAHHOM AMCIIU-
IUTMHE, TIPH 3TOM YUYUTHIBAIOTCS PE3yJbTaThl TEKYILETO KOHTPOJS YCIIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OleHKa CTEeNeHN JOCTIKEHUS 00YJaroIUMUCA MIaHUPYEMbIX Pe3ylIbTaToB 0OY4YEeHHUS I10
JTUCIUIIMHE MPOBOJIUTCS MPENoJaBaTesieM, BEAYIIIUM 3aHITUS 10 AUCHUIIMHE METOJIOM JKCIIePT-
HOM oueHkH. [lo uToram mMpoMeKyTOUHOM aTTeCTalluy MO JAUCHUIUIMHE BBICTABISETCS OIICHKA «OT-
JIMYHOY, «XOPOILO0Y», «yA0BIETBOPUTEIHHO» UIH «HEYTOBIETBOPUTEIHHO.

Ixana oueHuBaHUA Onucanue

BrimonHeHs! Bce 00si3aTesbHbIE YCJI0BHS NMOATOTOBKH CTYy-
JAEHTA K MPOMEKYTOYHOM aTTeCTALMU,IIPEIYCMOTPEHHBIE IIPO-
rpaMMoil TUCHUIUIMHBL. CTyJeHT JeMOHCTPUPYET COOTBETCTBHE
3HAHWUN, YMEHUN, HABBIKOB IOKa3aTeNsIM, IPUBEJACHHBIM B Ta0-
OtnnuHO JUIax, ONepupyeT NPHUOOPETEHHBIMH 3HAHUSIMH, YMEHMSIMH,
HAaBBIKAMM, IPUMEHSIET UX B CUTyalUsIX HOBBIIICHHON CJIOKHO-
ctu. Ilpm sToM MoOryr OBITH JMONYLIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMs NMpH IEpeHOoce 3HaHWM u
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aa4H.

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAEHTA K MPOMEKYTOYHOM aTTeCTalMu,IPEIyCMOTPEHHBIE IIPO-
rpaMMoil TuCHUIUIMHBL. CTYIEHT JEMOHCTPUPYET COOTBETCTBHE
3HAHUW, YMEHUN, HABBIKOB MOKa3aTeNIM, IPUBEACHHBIM B Ta0-
JUIax, ONepupyeT MPHUOOPETEHHBIMH 3HAHUSIMH, YMEHMSIMH,

Xopomo
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HaBbIKaMH. B To jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbIE MOIPEIIHOCTH, 3aJa4d PEIIaeT C HEeI04YeTaMH, HE BIIUAIO-
IIMMU Ha OOIIUI X0/ PEIICHHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHensl Bce o0si3aTe/ibHbIE YCJIOBHUSI NMOATOTOBKH CTY-
JIEHTAa K MPOMEeKYTOYHOI aTTeCTAlMM,IPEyCMOTPEHHBIE ITPO-
rpaMMoi TUCHUILTHHBEL. CTYJeHT JeMOHCTPUPYET COOTBETCTBUE
3HaHWH, YMEHUH, HABBIKOB ITOKA3aTENIsIM, IIPUBEACHHBIM B Ta0-
JHIAX, ONEpUpyeT NPHOOPETCHHBIMU 3HAHUSAMH, YMEHHSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B Pop-
MYJIHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXAY aHa-
JM30M, apryMeHTaluell U BBIBOJAMHU, B PEIICHUM 337ad MOTYT
COJIePIKATHCS TPYyObIe OMHMOKH. [[J1st mOoy4YeHus TPaBUIIBHOTO OT-
BETa TPEOYIOTCS YTOUHSIONINE BOIPOCHL.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BbinosHEeHbl 00s13aTeIbHBbIEC YCJOBUSI NOATOTOBKH CTY-
JAEHTA K INPOMEKYTOYHOM aTTeCTalluH, NPEIyCMOTPEHHBIE
nporpammont aucuuruinHbl, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JInMIaX, IOMYCKAIOTCS 3HAUNUTENIbHbIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HaHHWI, YMEHHMI, HaBBIKOB 11O POy IOKa3aTelew,
CTYJEHT UCHBITBIBACT 3HAYUTEJbHBIC 3aTPYAHECHUS IIPU OIEPH-
pPOBaHUU 3HAHUSAMHU U YMEHUSIMU.

3. OneHo4YHbIC CPeACTBA

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

n/a

[Ipencrasnenue one-
HOYHOTO CPEZCTBA B
DOC

KpaTkas xapakTepucTUKa OLEHOYHOTO
CpeacTBa

1 KonrtponbHas (ca-
MOCTOSITEJIbHAS)
paborta

(KP)

CpenctBo NpoBEpKH YMEHUN NPUMEHSTh
MOJTyYeHHbIE 3HAHUS JJIs pellleHus 3a/1ad
OIIPEAEIEHHOr0 THMA IO TEME WU pas-
neiny

KoHnTposnbHble 3a1a-
Hus (mpumep)

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HAHUS 110 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIM 33JJaHUi 10 MOAYIIO WM JHCLU-
IUIMHE B LIETIOM.

KommiekT  3amaHuit
JUTSI BBITIOJTHEHHUSI pac-
YeTHO-TpapuIecKon
paboTsl

YcTHBIN onpocco-
OeceI0OBaHHUE,

CpencTBo KOHTPOJIS,, OPraHM30BaHHOE Kak

Bormpocsl o
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(YO) CrieIalibHas Oece/ia MmeIaroriaeckoro pa- | TeMam/paszieiaM Juc-
O0OTHUKA C O0yJarommMMcsi Ha TEMBbI, CBS- [UTUTHHBI
3aHHBIE C U3Y4aeMOl JUCIUIUINHOM, U pac-
CUMTAHHOE Ha BBISCHCHHE 00bheMa 3HAHUMN
oOyJarolierocsi Mo OnpeaeseHHOMY pas-
Jieny, TeMe, IpoOemMe U T.11.

CucreMa cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
Tect IIO3BOJIAIOIIA aBTOMAaTU3UPO-
(T) BaTh MPOIENYypy U3MEPEHUs YpOBHS 3Ha-
HUI 1 yMEHUIOOYYar0Ierocs.

5 | Ok3amenaronnbie | CpeicTBO TPOBEPKM 3HAHWW, YMEHHH, | DK3aMEHAI[MOHHBIE
OuIeTsI HABBIKOB. MOKET BKJIFOYATh KOMIUIEKC T€O- | OUJIETHI.
PETHUYECKHUX BOIMPOCOB, 3ajad, IpaKTHUe-
CKUX 3aJaHuil.

Bapuanr tecra

(Ob)

3.1.Tekymnii KOHTPOJIb

OneHouHble cpecTBa TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIKOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3aJjaHus B popMe OIaHKOBOTO TECTUPOBAHUS JUIs KOHTPOJISL OCBOCHHUS 00yUarOIIUMUCS Pa3JIeoB
JUCLUIIINHEL, pueM PI'P.

Conep:xanue pacueTHO-TpapuuecKoil padoThl.

Pacuerno-rpaduyeckas padora Nel nmo jquHeiiHoi anreope.

Kpatkoe copepxanne pacueTHO-rpaduueckoit paboTh:

Martpuusl u onpenenutenu. PenieHre cucteM JTMHEWHBIX anreOpandyeckux ypaBHEHHI MeToJaMu
["aycca, Kpamepa u oOpaTHON MaTpUIBL.

PacueTrHo-rpajduueckas padora Ne2 o BeKTOpHOI ajreope.

Kpartkoe copeprkanue pacueTHO-Tpadpuueckoi paboThI:

BexTopsl, aeiictBust HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEIECHHS BEKTOPOB.
PacuetHo-rpadguyeckas padora Ne3 no aHATUTHYECKOH reoMeTpPHH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Paznuunble BUABI ypaBHEHUN MPSAMOM U INIOCKOCTH. B3auMHOE pacmosoKeHne NpsIMbIX Ha IIIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmiekT 3amanni

AJIs1 BBINOJIHEHUs pacyeTHO-rpagudeckux pador (PI'P)
1o qucuuiuivee «JInneitnas aaredpa»

PI'P Nel, yactp 1

-11 O 2 0 2
3ananme Nel. Jlanpt matpunet A=| 1 3 2 | w B={0 -3 3
4 0 -3 1 1 1

Beimonauts aeiicteus: A’ +8B' .
3ananue Ne2. ITpoaomKuTh faHHOE MaTpuuHOe paBeHcTtBo (2A+3B)* —4A* —6AB =...

U IPOBCPUTH €I'0 AJId MaTpUI] AuBwn3 NEepBOTO  3aJlaHUs.
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3amanue No3. BeIUucauTh onpenenuTeb AByMsI CIIOCO0aMu: Pa3IoKeHHUEM I10 TIEPBOI CTPOKE U
pa3I0XKEeHUEM I10 TIEPBOMY CTOJIOILY.

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

3ananue Ne4. [l qaHHON MaTpUIlBl HAWTH 00paTHYIO MaTpuily. Clenars mIpoBEpKY.

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

3azanue Ne5. Penuth matpuunoe ypasaenne AXB =C (maiitu X). Caenarts npoBepKy.

Dl el )

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -123 7
0 5 43 1
2 3 8 9 15|
3 -8 26 20

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

3apanue Nel. Pemuts cucremy Mmerogom Kpamepa. CnenaTe mpoBepKy.

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

3ananue Ne2. Pemuth cucremy u3 Nel MeTooM oOpaTHOM MaTpUIBL.

3amanue Ne3. Pemuth cuctemy u3z Nel meromom [Maycca.

3amanue No4. Pemnth HEOHOPOHYIO CUCTEMY MeToIoM ["aycca. Haittu oOriee pemenre u 4act-
HOE pelIeHHuE.

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

3amanne NoS. Pemmmth otHOpOHYIO cucTeMy MeToqioM ['aycca. Haiitu oGree pemenue u @CP.

2% +6X, —9%;-9x, =0
4x, —5%;+ X, =0

3% +3X, = 7%, —4x,=0"
X, —3X, +2X; +5%, =0
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PI'P Nel, yactsb 2

3ananue Nel. Ilokazare, 4To BeKTOpel M, N, P o0pa3yroT 6a3uc B MPOCTPAHCTBE U PA3I0KUTh

BekTOp @ 10 3ToMy Gasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5—-4,13).
3amanue No2. Jlanbl Bektopel M u N . BBIACHUTH — KOJUIMHEAPHBI JIK BEKTOPHl & H b.

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

,ecnn |M|=642,[0]=2, (mA,ﬁ) =135°, a=6m—m.

3amanne Ne3. Haiitu |§

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

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

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

3azanue Ne6. Haiitu nomaas napauieaorpaMMa, IIocTpOEHHOTo Ha BeKTopax a u b .

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

3ananue No7. Haiitu rromanps tpeyroasHuka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlambl Bektopsl &, D, C . BBIACHUTE — KOMIUIAHAPHEI JIM BEKTOPHI. ECIIM BEKTOPHI He

KOMILIaHAPHBI, TO HAWTU 00BEM MapauIeNenuIena, IOCTPOEHHOro Ha BekTopax a, b, C u ompene-

JUTH — KaKyI0 TPOUKY OHU 00pa3yroT.
a(l;-1;5),b(2;4;-2),c(3;0;1).

3amanue Ne9. Jlns nuHeitHOTO onepaTopa A 3amaHbl 00pa3bl 0a3ucHbIX eMeHTOB A€, AE,, AE,

. 3anucars MaTpuny onepatopa 4 B 6asuce €, €,, €, u HaiiTu 00pa3

aJeMeHTa X.

Ae =7¢e, +3¢e,-2¢e,, Ae,=¢€ —-€,+4e,, Ae,=28e +2¢,+3¢€,,

X=28€ —4¢€, +¢€,.

3ananue Nel0. Haiftu coOcTBeHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI TMHEHHOTO OmepaTopa,

. -4 1
3aJIaHHOTO B HEKOTOPOM 0asuce matpuien A= 7 o)

PI'P Ne 1, yactp 3

Baganune Nel. Tlpsimast |, mpoxomut uepes Touky A mapamiensro Bektopy (. Ilpsimast |, mpo-

XOIUT yepe3 Touky B meprnenaukynspHo BekTopy N . HaliTi TOYKY mepecedeHust IpSIMBIX U YOI

mexay mumu, ecmn A(3;5), G (1;3), B(0;5), n (-3;4).
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Baganue No2. Jlana npsimast |, . [lpsimast |, mpoxomut wepes roukn A u B. Haiitu paccrosaue ot
TouKH nepecedenus npsmbix |, u |, mo mpsimoii 1, .

(x=—8t-3 , . | . )
L2 A0, B9, 1,:0x-12y 20,

Bananue Ne3. Haiitu paccrosinue ot toukun M, 1o mnockoctu o , mpoxonsueit uepes Touky A

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

3aganue Ne4. HaiiTu yroi MexXIy IDIOCKOCTBIO (X M IUIOCKOCTBIO [3 , IPOXOSIICH Yepe3 TOUKU

ABuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanue NoS. 3amucaTh KAHOHMYECKUE YPABHEHHSI PSIMOM, 3aIaHHON OOIIMMHU YpaBHEHUSIMH.

X+2y—-9z2-10=0;
3X+4y+8z-24=0.

3ananue Ne6. Haiitu TouKy nepecedenus mpAaMoi | W IockocTd @ W yron Mexay HUMH.

I:XLZ:X:Z—_l; a:Xx+2y-3z-12=0.
3 4 -2

Baganue No7. Tlpsimast |, mpoxomur yepes touku 4 u B. Ilpsmas |, mpoxomaut uepe3 rouxky M
IIePIICHANKYISIPHO TUIOCKOCTH ¢ . Haiit yron mexny npsimbivu |, u |, i BBIssICHHTD — s1eskaT it

OHU B OJJHOM IJIOCKOCTHU UJIHU CKPCHIUBAOTCA.

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

6+ Y
49 25
Tpuchl. [locTpouTh KpHBYIO, N300pa3uTh (POKYCHI, AUPEKTPHUCHI.

3aganue Ne8. Jlns naHHON KpUBOM =1 yxa3aTb (OKyChI, SKCHEHTPUCUTET, TUPEK-

Baganne Ne9. IpuBecTu ypasHenne kpusoii 9> —25y° —18x+200y —616 =0 k kaHoHHYe-
CKOMY BHJIY U TIOCTPOUTH KPUBYIO.

KounTtpoJabHble 3a1anns (mpuMepbI)

BapwuaHrT.

1. HaiiTi 3Ha4eHNs: MAaTPUYIHOTO MHOTOWIeHa F (A)

-1 0
f(x):—x3+2x2—x+3,A={ j
3 2

-2 0 8 1 -5
2. HaiiTu panr MaTpUIbl IPUBEACHUEM K CTYIIEHYaTOMY BH]LY 8 2 6 3 13
11 -3 13 5 17
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3. BoluucnuTh onpenenuTesib NPUBEICHUEM K CTYIIEHYaTOMY BHY 3 5 3

4. Haiitu maTpuily, oOpaTHyro aaHHOU (a). Pemmth MarpuuHoe ypaBHeHue (0)

L2 1 1 -2 -2 3 5
) of% (2 2 %)
2 7 -1

5. Pemuth cucteMy ypaBHeHHI. YKa3aTh 00IIee U OJHO YACTHOE pelicHue ().

Pemmuts cucreMy ¢ momonipio oOpaTHOi MaTpullsl 1 1o Gopmyrnam Kpamepa (0)

4%, +9X, —5%X; —8X, =5 X, +2X,+ %X =5
(@) 43X +7X, —2X; —4x, =4 (6) 13X, —5X, +3%X; =—7
2%, +5X, + X, +3%, =3 2X +7X, =X, =13
Bapuant
1. Pacniucarts pasnoxeHue BekTopa X 1o BEKTOpam B, a,F
x={5-12,1}, p=1{1-3,0}, q={1,-11}, r={0,-1,2}

2. KosmivHeapHbI 11 BEKTOPBI P H ( ?

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

3. HMana nupamuja ¢ BepmnHaMmu B Toukax AAAA,.
A(-2,4,8), A(4,-12), A(-8,7,10), A,(-3,4,-2)
Haiitn:

a) yron Mexxay peopamu AA,, AA,

0) 00beM TUPaMUIBI

B) JUIMHY BBICOTHI OITYIIEHHOM Ha rpanb A A A,
') HAWTH JUIMHY MEIMaHbl, IPOBEJCHHYIO U3 BepIuuHbl A k peOpy A A,

4. BeI4uCcIUTS MJIOIIAIb TapajuIeiorpaMMa, TIOCTPOSHHOTO Ha BeKTopax a u b @ — yrom Mexmy

BEKTOpaMH P U (

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

Bapuant
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1. Haiitn paccrosinue ot Touku M, o mwiockoctu (M;M,M,):
M, (-9;10;2), M,(0;7;-4), M, (4;8;-1), M,(-2,1,3)

X+y+2-2=0

2. Brinucath KaHOHUYECKOE YPABHEHHE MPSIMOM:
X—-y—-3z+6=0

. o X-2 y-3 z+1
3. Haittu TOYKY HEPECCUCHUS IIPAMOU U IINIOCKOCTHU: = =

uX+y+2z-9=0.

1 -4
4. Haiitu touky B cummerpuunyio touke P ortaocurenbro mnpsmoit |1 P(0;-13) wu
x-1_y z
1 -1 1

5. Hanucatp YPaBHCHUE IUIOCKOCTU & HpOXO,I[HH_IeI‘/‘I qepe3 TOUKY MO U TICPpHCHAUKYIISIPHO
npsamoit (MM, ): M((3;2;0), M,(4,15), M,(2,-14).

6. Haliti KOCUHYC yria MeX1y IIIOCKOCTAMH ¢ U O,
o :3Xx—y+3=0, o, : Xx-2y+52-10=0

BapnaHT 3aJaHui MPOMEKYTOIHOI'0 TECTA

1.1. Haiitu panr MaTpuisl IPpUBEACHUEM K CTYIIEHYAaTOMY BULY

1 -2 -2 3 5
1.2. Pemith MaTpr4HOE YpaBHEHUE ( 3 4 Jux =[ 2 1 0 J

X, +2X%, +X; =5
1.3. Pemuts cuctemy no popmynam Kpamepa 3%, —5X%, + 3%, =—7
2% +TX, — %, =13

o = —

2.1. HanucaTs pasioxkeHHe BEKTOpa X [0 BEKTOPAaM p,d, I X = {5,-12,1}, p={1,-3,0},

q={1-11}, r={0,-12}
2.2. BeIYBCIUTH TUIOMIAIH TTapajlIeIorpaMMa, TIOCTPOSHHOTO Ha BEKTOpax anba-— YTOJI MEXIY
BEKTOpaMH B u a

i=2p+3,6=p-%, [A=2.[=2, a=%

2.3. lana nmupamua ¢ BepumHamu B Toukax AAAA,. A(6,1,3), A(6,-2,-3), A(2,2,0),
A (-510)

Haiitu nnuHy MeuaHsl, IPOBEICHHYIO U3 BepuIMHBl A K pebpy A, A

25



X-2 y-3 z+1

3.1. Haiitu TOUKy nepece4eHus NpsMoil 1 MIOCKOCTH: U X+y+2z-9=0.

1 -4
3.2. Haiitm touky P, cummerpuunyro Touke P oTHOcHTenbHO mpsmon | : P(O;—l;S) u
x1_ y_z
1 -1 1

3.3. Hanucath ypaBHEHHE IUIOCKOCTH « MPOXOJAILEd uepe3 TOuky M, M IepHneHIUKYISPHO

npsamoit (MM, ): My(3;2;0), M,(415), M,(2-14).

4.1. Jlana kpuBasi BTOPOTO MOPSAAKA X +4y> —12x+16y+16 =0 . [TorydnTh KAHOHUYECKOE YPABHCHHE

KPHUBOMU U ITIOCTPOUTH .€€

’ ’ ’
4.2. CocTaBUTh MaTpHILy IIepexosa oT Oa3uca e ,e,,e, k 0asucy e ,e, ,e, , €Ciu
€ =26 +6,+6,; €,=6 —6€,+6,; € =€ + 26, +6€,

Kpurepum ouenku:

- OIICHKA «3a4YTEHO» BBICTABJISIETCS CTYJICHTY, €CJIM OH PETyJISIPHO B TEUYCHUE CEMECTPaA MPEACTABIISLI
pelleHus 3a/1a4, BHITOJIHWII MOJHOCTBIO BCE 3a/1aHUs U UX 3aIUTHI, OTBETUB Ha BOMPOCHI MIPEnoa-
BaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH HEPEryJIsipHO B TEUECHUE CEMeCTpa Mpel-
CTaBJISUT PELICHUs 3a]a4, BBIIIOJIHUI 33/1aHUs HE IIOJHOCTHIO MJIM BOOOIE HE MPENCTaBIsUl pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI Mo aBaTes.

Jlist ipoBeieHusI TEKYILEro KOHTPOJIS 3HAHUH CTYIEHTOB B JUCTAHIIMOHHOM (opmare B pas-
paboTanHBIX Kadenpoi «MaremaTnkay OHJIAWH-Kypcax UMEIOTCS MPOMEKYTOUHbIe (TIPOOHBIE) Te-
CTBI.

3.2. [IpomMe:xyTOUHAS aTTEeCTALMS

[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCS MO OMIeTaM B yCTHOU dopme.
Bpems 1511 noAroToBKM OTBETa Ha BOIPOCH! He Oosiee 45 MUH.

buner BkiIto4yaeT TeopeTHUECKUI BOPOC U 3a/1auH.

KoMriekThl 9K3aMeHaMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTemMaTukay.
TunosBble BAPHAHTHI OUJIETOB NPUJIATAIOTCS.

KoMmiuiekT Bonnpocos
0 TUCUUIUINHE

«JIuneiinas aaredpay»
Matpu1ibl, TUIIBI MATPHIL.
Onepaunu ¢ MaTpuLlaMu, UX CBOMCTBA.
YMHOK€EHNE IPSIMOYTOJIbHBIX MaTPHLL.
MarpuuHnasi popma 3aruc CUCTEMbI TMHEHHBIX aNreOpandyecKux ypaBHEeHHH.
Onpenennurenu U X CBOWCTBA.
[TonsiTue onpeaenurens. MUHOPHI U anreOpanyeckue JOMOTHEHHUS.
CucreMbl TUHEHHBIX alNreOpanyecKux ypaBHEHH, OCHOBHBIE TIOHATHUS U ONIPEEICHHUS.
[TpaBuiio Kpamepa pemienust cucteM JIMHEWHBIX ypaBHEHUI.
OOpatHas MaTpulia U €€ BbIYHCIICHHE. Y CIIOBUE CYIIECTBOBaHMSI 0OpaTHOM MaTpPHUIIbI.
1O Pemienune cuctem TMHEHHBIX anreOpandyecKux ypaBHEHUH METO10M 0OpaTHOIN MaTpPHUIIBL.
11. Meton "aycca penieHus cucTeM JIMHEHHBIX YpaBHEHHH.
12. Pemienue npou3BONIBbHBIX CUCTEM JIMHEWHBIX YpaBHEHUH MeToi0M ["aycca.

©CoNoR~WNE
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13. Panr matpuisl. Teopema Kponekepa — Kanemnnu.

14. OnHOpOoAHBIE CUCTEMBI JUHEHHBIX ypaBHeHUI. Kputepuii cymecTBOBaHUS HETPUBHAIBHBIX pe-
LICHUM.

15. [TonsiTue BeKTOpa U JIMHEITHBIE ONEepaIlii HaJl BEKTOpPaMH, CBOWCTBA OMepaIuil.

16. JIuneitHasi KOMOWHAITNS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTD M JIMHEHHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepuii mu-
HEWHOW 3aBUCUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHbIii 6a3zuc. Pasnoskenne BekTopa 1o BeKTopam Oasuca.

20. YnopsimoueHHasi TpoiKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE U CMEIIAHHOE IPOM3BEACHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3Huce.

22.YcnoBusi OpTOrOHAIbHOCTH, KOJUTMHEAPHOCTU M KOMITJIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpuna nepexoza ot 6a3uca k 6a3ucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHaJIuTHYeCcKasa reomMeTpust

1. Cucremsl koopauHat. JlekapToBbl IPSIMOYTOJIbHBIE KOOPAWHATHI Ha IJIOCKOCTH M B IIPOCTPaH-
CTBE.

[TonsipHas cucrema KOOpAMHAT.

Paznuunble TUIIBI YPaBHEHUH IIJIOCKOCTH M IIPSMOM.

Brruncnenue pacCTOSHUN MEXY IBYMS TOUYKaMHU, TOYKOM U IIPSIMON, TOYKOM U MJIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPELMBAIOIIMMUCS IPSIMbIMHU.

Brruncnenue yrioB MeKIy AByMsI IPSMBIMU, IIPSIMOU U IUIOCKOCTBIO, IBYMSI TNIOCKOCTSIMH.
KpuBble BTOpOro nopsiika HMX reOMETPUYECKHE CBOMCTBA M ypaBHeHMs. IIpuBenenue kpuBou
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BULY.

8. KanoHmueckue ypaBHEHUS 3JUIHIICA, TUIIEPOOIIBI, TapadoIIbL.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOIO MOPSIIKA.

10. Kanonnveckue ypaBHEHUs Cephl, SIUTUIICOUA, KOHYCOB, TUIIEPOOIONI0B, TapaboIOnI0B.

Noakown

Tunosbie BapuaHThI OU/I1ETOB
1o qucuuiuivee «JInneitnas aaredpa»

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJIUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMITETECHIINH, Kadenpa «MaremaTuka»
Huctunnuna «JIuneitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Omnpenenutenu U UX CBOWUCTBA.

12 -1 2
2. PemuTh MaTpu4yHOE ypaBHeHHE XB=A, eciu Az(2 J, B=( 0 1].

27



2% —3x%, =12°
4. Jlansl BEKTOpHI a =(-5,9,8), b =(-31-2), € =(-8,10,—10) . [IpoBEpHUTH — KOMILUIAHAPHBI JIU OHH.

3. PemmTh cucteMy MEeTO0M OOpaTHOM MAaTPHUIIBI {

Ecnu Het, HaliTH 00beM Mapajuiesenuiiea, IOCTPOEHHOro Ha BEKTOpax a,b,t.

5. HaiiTu yron mexay BektopamMu a =(1-2-2) © b =(2,0,1).

YTBepkaeHo Ha 3aceqannu kadeapsl MatemMatuku « 03» 05 2022 r., mpoTokon Ne 10

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

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHUS POCCUMCKOI ®EJEPALIN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YYPEX/IEHUE BBICILIETO OBPA3OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHN1 YHUBEPCUTET»
(MOCKOBCKHI NOJIUTEX)

®axynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Matematuka
Hucuunnuna «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Jluneiinas komOuHanus BekTopoB. baszuc. KoopauHarte! BekTopa.

1 2 -1
2. BpIUMCIUTh ONpeAenuTeNb MaTpullpl C = AT ,ecm A=[3 1 0.
[O 11 J
4%, — 2%, +3%3 =12,
3. Pemmre cucremy ypaBHeHUN MeTonoM ['aycca 1 x +5X, —3x; =1,
2% +3%X, —2%;3 =3.
4. Tlokasatp, 4TO BEKTOpHl M =(1,-12), n=(2,0,3), p=(-2,-11) 0Opa3yroT 6a3ucC B MPOCTPAHCTBE.
5. lano oOuiee ypaBHeHUe npsiMoii  —2x+3y—5=0. HanucaTe: ypaBHEeHHE NPSIMOH C YIIIOBBIM KO-
s uieHTOM; ypaBHEHHE MPSMOM B OTpE3Kax; HOPMAJIbHOE YPAaBHEHUE MPSIMOMU.

YTBepxkaeHo Ha 3aceqannu kadeapsl MatemMaTiku « 03» 052022 r., mpotokon Ne 10

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

J171g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYI€HTOB B AUCTAaHIIMOHHOM popmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAWH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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