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1. Hean, 3a1a4u ¥ VIAHUPYEMbIe Pe3yJIbTAaThl 00y4YeHHS 110
AUCLHUILIMHE

K oCHOBHBIM yensim 0CBOEHUS AUCUUIUIMHBI «JIMHEWHas anredpa» ciaeayeT OTHECTH:

- BOCIIUTAHUE Y CTY/IEHTOB 00I1e MaTEMaTUUECKOM KyJIbTYpHI;

- IpruoOpeTeHNE CTYICHTaAMHU IUPOKOTO KPyra MaTeMaTHIeCKUX 3HAaHUH, YMEHUI 1 HABbI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTYJEHTOB K WHIYKTHUBHOMY MU JEAYKTUBHOMY MBIIUIEHUIO
Hapsily ¢ pa3BUTHEM MaTeMAaTUUYECKOW UHTYHUIINH;

- YMEHHE CTYJCHTAaMH Pa3BHBATh HABBIKH CAMOCTOSTEILHOTO M3Y4EHUs ydeOHOU 1 Hayd-
HOU JIMTEPATYpPBI, COAEPKAILEH MATEMATUYECKUE CBECHUS U PE3YJIbTATHI;

- IOATOTOBKY CTY/IEHTOB K J€ATEIbHOCTU B COOTBETCTBUU C KBAJTM(UKALIMOHHON XapaKTe-
PHUCTUKOM OakanaBpa Mo HalpaBJIEeHUIO, B TOM Yucie ((OPMUPOBAHNE YMEHHM UCTIOIh30BaTh OCBO-
€HHbIE MaTEMaTUYECKHUEe METO/Ibl B MPO(PECCHOHAILHON 1€ TEIILHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(PUIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBUAX LUD-
POBOM TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTMYECKHX PUCKOB COBPEMEHHON IU(POBOI 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBOeHUs TUCHUILTUHBI «JIuHeitHas anreOpay cieayeT OTHECTH:

- OCBO€HHE CTYJEHTAMH OCHOBHBIX IMOHSATHI, METO/10B, GOPMUPYIOLINX OOLIYI0 MaTeMa-
TUYECKYIO MOJrOTOBKY, HEOOXOUMYIO /Ul YCIEIIHOTO PElIeHHs] MPUKIaIHbIX 3a1a4;

- (hopmupoBaHue y cTyAeHTa TpeOyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIIUX €r0
HaIpaBJICHUIO MMOATOTOBKH U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPy/Ia.

O6yuenue mo mucuuiuinHe «JImHEiHAs anreOpa» HampaBlieHO Ha (GopMHUpOBaHHE Yy 00ydaro-
muxcs caeayromux komrnereHmumii B coorsercteuu ¢ ®I'OC 13.03.02 (ypoBens OakanaBpuara) 1mo
HanpasieHuo noarotoBku 13.03.02 DnekTposHepreTuka M 3JIEKTPOTEXHUKA, YTBEPKIAEHHBIM
npukazom MunoOpHayku Poccun (8 pen. INpukasoB Munobpuayku Poccun ot 26.11.2020 N 1456, ot
08.02.2021 N 83, ot 19.07.2022 N 662, ot 27.02.2023 N 208):

Koa u HaumMeHoBanue KoMIeTeHI M

I/IHI[I/IKaTopr JOCTHKCHHUHA KOMIIC-
TCHIIMU

OIIK - 3. CrtocoOeH npruMEHSTh COOTBETCTBY-
oI (PU3KMKO - MAaTEMAaTUYECKUH armapar,
METO/IbI aHAJIM3a U MOJICIIUPOBAHUS, TEOPETH-
YECKOTO U IKCIIEPUMEHTAIILHOTO MCCIIeIOBa-
HUS TIPU pEIICHUH TPOPECCHOHATIBHBIX 3a71a4

NOIIK-3.1. Ucnosb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JIUCIUIUIMH, METOIbI
anreOpbl 1 MaTEMaTUYECKOTO aHaAIM3a, JUd-
depeHIrnanbHOro U UHTETPAIbHOTO UCUHUCIIE-
HUSl, YUCIIEHHBIX METO0B; (PU3UUYECKUE SIBIIE-
HUS ¥ 3aKOHBI MEXaHUKH, TEPMOTUHAMHUKH,
AIEKTPUYECTBA MATHETU3MA, ONTUKH.
HOIIK-3.2. BeimoJyHsgeT aHaau3 1 MOACIUPO-
BaHUeE, TEOPETUUYECKUE U IKCTIEPUMEHTAIIb-
HBIE UCCIIEIOBAHUS NP PEIICHUU TpodeccH-
OHAJIBHBIX 33/1a4 C UCIOJIb30BaHHEM (PU3HKO-
MaTeMaTUYECKOTO anmapara.

NOIIK-3.3. [IpuMmeHsieT METOIbI BBISBIECHUS
npo0JieM B IEKTPOIHEPTETUUECKOM OTpacIn
C UCTIOJIb30BAHMEM HABBIKOB aHAJIMTHYECKOTO
Y SKCIIEPUMEHTAIILHOTO UCCIEA0BaHUs OC-
HOBHBIX (PM3NYECKUX 3aKOHOB U TEXHOJIOTH-
YECKHX ITPOLIECCOB.




2. MecTO IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

JlucuuiinHa OTHOCHTCS K 00s13aTeNbHOM yacTu 610ka b1: Moayns «MaTemaTH4eckue u ecTe-
CTBEHHO-HAy4YHbI€ JUCLIUILIIUHBD).
E€ usyuyenue obecrieunBaeT U3y4eHHE TUCLUILINH
B obs3amenvrou wacmu:
- MaTeMaTUYEeCKHUI aHam3;
- husmka;
- COIPOTUBJICHUE MAaTEPHUAJIOB;
- METOJI KOHEYHBIX IEMEHTOB;
- muddepeHnaIbHble YpaBHEHUS M KOMIUJIEKCHBIM aHaIIu3;
- YpaBHEHUS MaTeMaTHUECKON (PU3UKY;
- OCHOBBI BapHaIlMOHHOI'O UCYUCIICHUS;
- AITOPUTMM3ALMS U IPOTPAMMUPOBAHUE;
- DJIEKTPOTEXHUKA U DJIEKTPOHUKA;
- TEpMO/IMHAMUKA;
- IPUKJIa/IHAs TeOpus KoJeOaHuil.
B yacmu, popmupyemoii yuacmuuxamu oopazoeamenbhblx OMmHOUEHULL:
- MEXaHHKa KOMIIO3UTHBIX KOHCTPYKLIU;
- CAIIP 31eKTpOHHBIX TPUOOPOB U YCTPOMCTB.
B yacmu snexmuHuix Oucyuniun:
- YHACJICHHBIE METObI;
- JJIEMEHTHI MaTEMaTUYECKOT0 MOAEIMPOBAHNS (PU3MUECKUX ITPOLIECCOB.

3. CTpykKTypa u coaep:KaHue JUCHUILIUHBI

OO6mast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3a4eTHbIC equHuIIbI -108 yacos.

3.1. Buabl yueOHOI padoThl U TPYA0EMKOCTH

n/n Buj yyeoHoii paboThI Koauyecrso Cemectp 1
4acoB
AyAUTOpPHBbIE 3aHATHS 48 48
B ToMm unce:
Jlexkunu 16 16
1.
CeMuHapCKUE/TTPAaKTUUECKHUE 3aHITHS 32 32
2.
JlabopaTopHble 3aHATHUS - -
3.
CamocrosiTesbHasi padora 60 60
IIpomexyTouHas aTTecTalusA
9K3aMeH ) e)
Hroro 108 108




3.2. TemaTH4ecKHii MIaH U3YYeHU s TUCIIUTLTHHBI

Pasmemén B nmpunoxxenuu 1 x paboueit mporpamme.

3.3. Conep:xaHue pa3/ie10B TUCIUINIHHBI

BeBeaenune

[Ipenamer, 3agaun u coaep>kanne TUCHUTUIMHBL. OCHOBHBIE 3TAIbl PA3BUTHS TUCHUTLIAHBI.
CtpykTypa Kypca, €ro MeCcTo M poJib B IOJArOTOBKE OakajiaBpa, CBI3b C APYTUMH JUCUUTLIAHAMH.

Pa3znesn 1. DiemeHTBHI JIMHeHHOH aaredpbl

Tema 1. MaTpuusl u onpeaeJuTe/u.

[Tonstre matpunel. Buast matpui. JlelictBus Hag MaTpuniamu. Onepanuu Hajl MaTpulaMu
u ux cBomctBa. Ornpenenuteny, UX cBoicTBa u BbiunciaeHus. [loHATHS MHHOpPA U anredpauye-
CKOro JOTOJHEHUs. Pa3noxeHue onpenenuTens Mo 3JIeMEeHTaM CTPOKH MU cTosa0ua. Beruucie-
HUE OINIPEACTUTENIEH PA3IIMYHOTIO MOPSIKA.

OOpaTHas MaTpulla U aITOPUTM €€ BbIUKCICHHS. DIeMeHTapHble TpeoOpa3oBaHus MaT-
pun. IlpuBenenne MaTpullbl K AMaroHAJIbHOMY WM TpanelueBUAHOMY BUly. MaTpuuHas popma
3aMKCcy CUCTEMBI JTMHEWHBIX alredpandeckux ypaBHeHui. Panr maTpuisl.

Tema 2.Pemienne cucreM JTHHEHHBIX aJred0pan4ecKuX ypaBHEHHUH.

Cucrembl JIMHEHHBIX anreOpandecKux ypaBHEHUH, OCHOBHBIC MMOHATHS. Pemnenue cucrem
JMHEWHBIX ypaBHEeHUM MeTooM Kpamepa, meTomom oOpatHo# MaTpuilsl, MeToqoMm ['aycca. Teo-
pema Kponekepa — Kanemu. Pemienne npou3BOJbHBIX CUCTEM JIMHEHHBIX YPABHEHUN METOJIOM
l"aycca. Pemenne o THOPOAHBIX CUCTEM JTMHEHHBIX ypaBHEHUH. KpuTepuii CylecTBOBaHUS HETPU-
BUAJIBHBIX PEIICHUM.

Pa3nen 2. DjieMeHTHI BEKTOPHOI ajireopbl

Tema 1. JIuneitHple onepaliuy HaJl BEKTOPaMH, X CBOCTBA. JInHeliHbIe KOMOWHAIIUY BEK-
TopoB. JIMHEIHAs 3aBUCUMOCTh M HE3aBHCUMOCThH BEKTOpPOB. basuc cucreMbl BekTopoB. Enun-
CTBEHHOCTb Pa3JIO’KCHHS BEKTOpa 1o 6a3ucy. OpTOHOPMHPOBAHHBIN Oa3ucC.

Tema 2. CkanspHoe, BEKTOPHOE U CMEIIAHHOE MTPOU3BEIACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMIUTAHAPHOCTH BEKTOPOB. BhIuncieHne cKaasipHOro, BeK-
TOPHOT'O ¥ CMEIIIAHHOTO MTPOU3BEICHUI BEKTOPOB, 3aJaHHBIX KOOPIMHATAMH B OPTOHOPMHPOBAH-
HOM 0a3uce.

Tema 3. JIuneiinbie npoctpancTBa. [lonsTHE 6a3uca mpocTpaHCTBA TEOMETPUUECKUX BEK-
TopoB. [IpeoOpasoBanme MaTpUIlBl TMHEHHOTO OTlepaTopa Mpu nepexoie oT 6asuca k 6asucy. Coo-
CTBEHHBIC 3HAYEHHS U COOCTBEHHBIE BEKTOPHI MAaTPHUIIBI.

Pa3pen 3. KoMmiieKkcHbIE YMCJIAa M MHOTOYJICHBI

IloHsATHE KOMIIJIEKCHOTO YHCIA. (DOI)MBI 3alluCU KOMIIJICKCHBIX YHCCII. I[eﬁCTBHH HaJd KOMIIJICKC-
HBIMH YHCJIaMH. CDOpMy.TIa MyaBpa. H3BrnedeHue KOpHA N-0#l MOJIOKUTEIILHOM CTEIEHH U3 KOM-
IUIEKCHOTO uKcia. Pa3morkeHne MHOTOUICHA HA MHOXKUTeIH. OCHOBHAS TeOpEeMa anre6pbl.

Paznen 4. AHaauTHYeCKas reOMeTpHs



Cucrempl koopAKHAT. JleKapTOBBI IPSIMOYTOJIbHbIE KOOPAMHATHI HA IIJIOCKOCTH U B IPOCTPAHCTBE.
[TonapHas cucrema KOOpAUHAT.

Tema 1. IIpsiMble H IVIOCKOCTH

Pa3nnunble TUIBI ypaBHEHUH TUIOCKOCTH U YPaBHEHUH NPSMOH (Ha INIOCKOCTHU U B IPOCTPAHCTBE).
Beruncnenue paccTosHUM MEXly IBYMS TOYKaMHU, TOYKOM U NPSMOM, TOUYKOU U IJIOCKOCTBIO.
Beruncnenue paccTosiHAA MEXAY CKPEIIMBAIOIIUMHUCS IPSIMBIMHU.

Beruncnenue yriioB Mexy AByMs IPSMBIMU, IPSIMOU U IIJIOCKOCTBIO, ABYMsI IUNIOCKOCTSIMM.
Tema 2. KpuBble H IOBEPXHOCTH BTOPOTI0 MOPSIAKA

KpuBsie BTOpOro nopsaka, ux reOMETpUYECKHAE CBOMCTBA U ypaBHEeHUs. [IpuBenenre kpuBou BTO-
pOro nopsiika K KAHOHUYECKOMY BULLY.

VYpaBHEHME TOBEPXHOCTU BTOPOro nopsiika. Kanonnueckue ypaBHEHUS cepsl, dIUIUIICOU 1A, KO-
Hyca, runepoosona, napadonaouaa.

3.4. TemaTuka NpaKTHYECKUX 3aHATHI N0 TUcHUILINHE «JInHeliHasa anredpay

No zansTus Tema 3ansATHA

1 Paznen 1. DiemeHThI JIMHEHOH aaredpbl. MaTpulibl, eiicTBUs
HaJ MaTpUIIAMHU.

2 Omnpenenureny, UX CBOWCTBA U BhIUKCIICHHE. MaTpryuHas 3a1uch
CHUCTEMBI JINHEWHBIX YPaBHEHUM.

3 OO0paTHast MaTpUIIa ¥ €€ BEIYUCIICHHE.
Cucrembl TMHEMHBIX alreOpandyeckuX ypaBHEHH, OCHOBHBIE T10-

4 HATHS U OIpefiesieHus. Pelienne cucteM JTMHENHbBIX ypaBHEHUN
MetosioM Kpamepa, MeTo1oM 00OpaTHOM MaTPHUIIbI

5 Pemenue cucrem nMuHEHBIX ypaBHEHUM MeTo10M ["aycca. Panr
matpuilel. Teopema Kponekepa — Kanesnu.

6 Meron [Maycca B mpoU3BOIBHBIX CHCTEMAX JIMHEHHBIX YPABHEHUH.
OHOPOAHBIE CUCTEMBI TMHEWHBIX YPABHEHU.
Pa3nen 2. DiieMeHTHI BeKTOPHOI ajredpbl.Bektopsl. Jlnneiinbie
oIepalyy HaJl BEKTOpaMu, UX cBOMCTBA. JIMHENHOEe MPOCTPAHCTBO

7 reoMeTpHYecKUX BeKTOpoB. [loHATHe MMHEeHON KOMOMHAIIMY BEK-
TOPOB. JINHENHO HE3aBHCUMBIE U JIMHEWHO 3aBUCHUMBIE CHCTEMBbI
BEKTOPOB.
[TonsiTre 6a3uca NpocTpaHCTBA F€OMETPHUUECKUX BeKTOpoB. Koop-

8 IuHATHl BekTopa. OpToHOpMHUpOBaHHbIN Oa3uc. KonnuHeapHoCTb,

OPTOTrOHAJIBHOCTh ¥ KOMIUIAHAPHOCTh BEKTOPOB.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB U €r0 CBOMCTBA. Y CJIIOBUE OP-
9 TOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE MPOU3BEACHHE IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJNIMHEAPHOCTH BEKTOPOB
CMemanHO€ NMPOU3BEACHUE TPEX BEKTOPOB M €ro CBOMCTBA. BbI-
quciaeHue o0beMa napasuiesnenunesia i TMpamMuibl. Y cJIoBUE KOM-
10 IJIAHAPHOCTU BEKTOPOB. BBIYNCIIEHNE CKaIAPHOIO, BEKTOPHOTO U
CMELIAHHOTO IIPOU3BEIACHUN BEKTOPOB, 3alaHHBIX KOOPAUHATAMU
B OPTOHOPMHPOBAHHOM 0Oa3Huce.

JIuneitHble mpocTpaHcTBa. PazmMepHOCTh U 6a3uc JIMHEHHOTO Mpo-
CTPaHCTBA.

Marpuna nepexona ot 6asuca k 6asucy. IIpeoGpazoBanue koop-
JMHAT BEKTOpa MpHU U3MEHeHuHu Oasuca. JIMHeiitHble omepaTopsl,
JeWcTBUS ¢ TMHEHHBIMU onepaTtopamMu. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYEHUSI MATPHLIBI

11




Paszgen 3.KomMmiexkcHbIe YHCIA U MHOTOWIEHbBI MHOXECTBO
KOMIUJIEKCHBIX yuces. PopMbl 3aliUCU KOMIUIEKCHBIX uucen. Jleii-

12 CTBUS HaJ KOMIJIEKCHBIMU YMClIaMu. Pa3nokeHne MHOrowieHa Ha
MHO>KMTEJIN, OCHOBHAsI TEOpEMa aJIreopsl

13 Paznen 4. AHasmTHYecKas reoMeTpus
Cucrembl KoopauHaT. Pa3nuyHble TUIIBI ypaBHEHUH IJIOCKOCTU

14 Paznuunble TUIIBI ypaBHEHUH NIPSMOM HA INIOCKOCTH U B IPOCTPaH-
CTBE

15 B3aumHoe pacnosio’keHue NpsIMbIX Ha IJIOCKOCTH M B IIPOCTpPaH-

cTBE. BrluncieHue pacCTossHUM MEX 1y IByMsl TOUKaMH, TOYKOU U
npsIMOM. BrluncieHne paccTOsAHMS MEXAY CKpEIUBAFOLIUMUCS
npsMbIMU. B3anMHOE pacroJiokeHue IIIOCKOCTeW. Bpranciienne
PacCTOSTHUNA MEKy TOYKOM M INIOCKOCTBIO

16 Kpussie BTOporo nopsijka ux reOMeTpUYECKAE CBOMCTBA. Y paBHe-
HUS 3JUInIca, runepOobl, mapadossl O0iiee ypaBHEHHE KPUBOI
BTOpOTo nopsizaka. IIpuBenenne kpuBoi BTOPOro mopsiika K KaHo-
HU4YeckoMy BuAy. IloBepXHOCTH BTOPOTO MOPSIIKA

4. YuyeOHO-MeTOAMYECKOe U HH(POPMAIIMOHHOE O0ecTeueHHne

4.1. HopmaruBHblie 1oKyMeHTbI H ['OCTbI

OI'OC 15.03.03. «IIpuxmamnas mexanuka». 2021. Ilpukaz MwunoOpnayku Poccum ot
09.08.2021 Ne729.

AxkaeMudecKuil yaeOHBIH T71aH 10 HanpasyieHuto moarotoBku: 13.03.02 DnexrposnepreTrka
u anekrpoTexHuka. [Ipoduns: TpancrnopTHas MEKTPOHUKA U ITPOrpaMMHUpyeMasi CEHCOpPHUKA.
®dopma 00ydyenus — ounas. 2024.

Vka3 Ilpesunenra Poccuiickoit @eneparum ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HOJIOTHYeCcKOro pa3Butusi Poccuiickoit @enepanun».

[Ipuka3z MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit deneparuu ot 23.08.2017 Ne 816
«O0 yrBepxkaenun I[lopsiika mpUMEHEHUsS OpPraHU3alUSIMH, OCYHIECTBIISIIOIIUMH 00pa3oBa-
TEJNbHYIO IeATEIbHOCTD, 3JIEKTPOHHOTO O0Y4YEeHHUSI, AUCTAaHIIUOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH TpU peaan3aluuu 00pa30BaTeIbHbIX MPOTPaMM).

4.2.  OcHoBHasl JIMTepaTypa

3abonotckuit B.C. JIuneiinas anredpa u aHaIUTHUECKask TeoMeTpHs (YueOHbIH KOMILIEKC):
yuebHoe nocobue, 2-¢ u3a. Crep. M.: U3zn-so UHOPA-M, 2022. 309 c. (Briciee oOpaszoBa-
Hue: OakaiaBpuar).

Cuportuna U.K. Jluneitnas anreGpa u aHaauTHUECKas TeOMETPHsI: UHTEPAKTUBHBIN KypC:
yuebHoe mocobue st By3oB. CII6, U3n-Bo Jlans, 2022. 180 c.

Kypc nekumii mo nuHeiHo# anredpe 1 aHAIUTHYECKO# reoMeTpun: yaebHoe nocodue. // Kyn-
psasueB b.1O., Matsam B.1., Ilokazee B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexrponHsiii pecypc. ]

4.3. JlonoJHUTEIbHAA JUTEPATYpPA

Kpatkuii kypc BbICIIEH MaTeMaTHKH [DIEeKTpOHHBIA pecypc]: yuel. - DJNeKTpoH. JHaH. -
MockBa:  JamxkoB wu K, 2017. - 510 ¢ [Pexum pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar:. ¢ skpana.] .
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522

2. 3yb6koB B.T'., JIsxoBckuii B.A., Mapteiaenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMATUKH I TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MI'Y, 2012. 400
IK3.

3. Wneun B.A., TTo3usk D.I'. Ananutuueckas reomerpusi. M.: Hayka. ['naB.pen-ust pusuko-ma-
TeM.JIUT-pbl, 1988. 224 c.

4. bexnemues, J[.B. Pemenue 3amau u3 Kypca aHaIUTHYECKON T€OMETPUHM U JUHEHHOM aj-
reOpsI [ DIIeKTPOHHEIHN pecypc]: yuel. mocodue - DneKTpoH. aH. - Mocksa: @uszmariut, 2014.
- 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3ari1. ¢ skpana. ]

4.4, DnekTpoHHBbIe 00pa3oBaTe/ibHbIE PecypChl
[IpoBenenue 3aHATHI 1 aTTeCTAllMi BO3MOXHO B AUCTAaHLIMOHHOM (hopMaTe ¢ IPUMEHEHUEM CH-

cTeMbl JucTaHIMoHHOro oOyuyeHus: yHusepcutera (CHAO-LMS) Ha ocHoBe pa3paboTaHHBIX Ka-
denpoii «MaTtemaTrka» SJIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pazmenam
MIPOTPAMMBL.

Hazsanue 50P
JluneitHas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaTUTHYECKAsI TCOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u aHamuTH- | https://online.mospolytech.ru/course/view.php?id=462
YecKasi TeOMETpus

Pazpaboranusie JOP BKiIIOYAIOT TPEHUPOBOYHBIC U HTOTOBBIC TECTHI.
[Topsinok mpoBeneHus: pabOT B JUCTAHIMOHHOM (hopmaTe yCTaHaBIMBAETCA OTACIbHBIMH PacIo-
PSOKEHUSIMH TIPOPEKTOPA M0 YIeOHOM paboTe W/UITH IIEHTPOM YueOHO-METOUIECKON pabOoTHI.

Kaxnprit ctyneHT obecrieueH WHIAMBUIYATbHBIM HEOTPAaHUUYEHHBIM JOCTYIIOM K DJIEKTPOHHOM

0MOJIMOTEKE MOCKOBCKOT'O IOJIUTEXA

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

I/IHTCpHeT-pecprH BKJIFOYAKOT y‘{C6HO-MeT0,Z[I/I‘IeCKI/Ie MaT€purabl B 3JICKTPOHHOM BUIEC, ITPCI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B pazuene: «LleHTp MaTremMaTH4eCcKOro 0Opa3oBaHUs

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

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

TloneszHrie yLIe6HO-MeTOI[I/I‘IeCKI/Ie nu I/IH(l)OpMaI_II/IOHHBIe MaTe€puraibl NPCACTaBJICHbBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypCcoB I/IH(l)OpMaI_[I/IOHHO -TeJ'IeKOMMyHI/IKaLII/IOHHOI‘/‘I CCTU «I/IHTepHeT» JJIA OCBOCHUA

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

4.5. JInueH3HoHHOE H CBOOOTHO pacnpocTpaHseMoe NPorpaMMHoOe
odecreyeHue

Ne| HammenoBanue | Pazpadoruux 10 HocrynmHocTh Ccblika Ha Enunblii peectp

(mpaBoo0d1aga- (MMLIeH3HOHHOE, | POCCHHCKHX NMPOrpaMm JUIf
TeJb) c¢Bo0ogHO pac- | IBM u B/l (npu HasIM4uM)
NPOCTpaHsieMoe)



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.matematikalegko.ru/
http://www.i-exam.ru/

1 [ AstraLinuxCom |OOO JIueH3noHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIvneH3noHHOe https://reestr.digital.gov.ru/ree
OBJIAYHLBIE str/301558/?sphrase_id=9433
TEXHOJIOI' 11" 75

4.6. COBpeMeHHLle HpO(l)eCCI/IOHa.H])Hble 0a3bl JAHHBIX U HH(l)OpMalIl/IOHHbIe cipa-
BOYHBIC CUCTEMBbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYITHBIX IJISI OCBOCHUS JUCHMIIJIMHBI:

HaumenoBanmue Cchlika Ha pecypc JlocTynmHOCTH

HNHpopManoOHHO-CIIPABOYHbIE CHCTEMbI

octymnHa B cetu Un-
https://stackoverflow.co Hocrym

m/

StackOverflow TepHeT Oe3 orpaHuye-

HUK

Nudopmaunonnsie pecypest Cetnt | http:// www.consultant.ru | JTocrymso
KoncynprantlImroc

[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTeNbHbIX CTaH-
JapTOB BhICIIEr0 0Opa30BaHUs

http://www.fgosvo.ru. JloctymHo

DJIeKTPOHHO-0MOJIMOTEeYHbIE CUCTEMbI

Jlaub https://e.lanbook.com/ HocrynHa B cetu H-
TepHeT 0e3 orpaHHye-

HUU
IPR Books https://www.iprbookshop | Joctynna B cetn Un-
ru/ TepHeT 0e3 orpaHHye-

HUU

IIpogeccnonanbHblie 0a3bI JAHHBIX

ba3a naHHBIX Hay4YHO! 3JIEKTPOH- http://www.elibrary.ru HocrynHo
HOM 6ubnuoTekn
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | JocrymHo
auTeMaTHyeckas pedepaTuBHO-01O-
auorpaguueckas u
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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/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

HayKoMeTpuueckas (oubmmomerpu-
yeckas) 6a3a JaHHBIX

5. MaTepuaJibHO-TEXHHUYECKOe o0ecneyeHre JUCHMILTHHBI

MarepuanbHO — TeXHUYecKas 0a3a yHUBEpCUTETa 00ECIeUnBaeT MPOBEICHUE BCEX BHJIOB
3aHATHH, IPETYCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET ACHCTBYIOIIUM CAaHUTAPHBIM H
MIPOTHBOIIOKAPHBIM MIPABUIIAM U HOPMaM.

Kadenpa «MaremaTrka» He pacrnojaraet cCoOCTBEHHBIM ayIMTOPHBIM (JOHIOM U HCIIOJIb-
3yeT yueOHbIC ayUTOPHH U3 001Iero (oH/1a yHUBEPCUTETA.

[Tpu HeoOXOAMMOCTH IJISt IPOBEICHHSI HHTEPAKTUBHBIX MPAKTHUECKUX 3aHATHI HCIIOB3Y-
FOTCS] KOMITBIOTEPHBIE KJIACCHl YHHBEPCHUTETA.

6. MeToanuyeckue peKOMeH AU

6.1. MeToauyeckne peKOMeHAAIUY /sl TPenoaBaTeis M0 OPraHnu3anumn odyue-
HUA

[Ipexne Bcero, cienyer 00OpaTuTh BHUMAaHKE CTYJEHTOB Ha TO, YTO MPAKTUYECKH BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-11u00 CriennaTbHON (JOTIOTHUTEHHON) MMOATOTOBKHA 1
BIIOJTHE MOJKET OBITh YCIIEITHO U3YYEH, €CITU CTYICHTHI OyIyT MOCEIIaTh 3aHsATHS, CBOCBPEMEHHO
BBITIOJTHATH TOMAITHUE 3a/IaHUsI U TI0JIH30BaTHCS (TIPH HEOOXOMMOCTH ) CUCTEMOM TUTAHOBBIX KOH-
CylIbTallMi B TEUYEHHE KaXXJOTO ceMecTpa. Boieamine B Kypc MaTeMaTHKH pa3/ieibl SBISIOTCA
KJIACCMYECKHUMH, B TO K€ BPEMS OHU MTPAKTHUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT HIMPOKOE pac-
MIPOCTpaHeHUe ISl pEelIeHHs pa3HOTO poJia 3ajady BHYTPU CaMOil MaTeMaTUKH U MPUKIAIHBIX 3a-
nad. MIX ocBOeHHE MOMOKET CTyJIEHTaM JIOTUYECKH BEPHO, apryMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MIUCbMEHHYIO Peub, YCIIEUTHO MPUMEHSATh HAKOIUICHHbIE 3HAHUS B MPO(eccuoHalIbHOM
NesITeTbHOCTH.

Heobxonumo ¢ camoro Havasna 3aHSATHI PEKOMEHAOBATh CTY/I€HTaM OCHOBHYIO U JIOTIOJN-
HUTEJBbHYIO JTUTEPATypy, a B KOHIIE CEeMecTpa JaTh CIIUCOK BOIIPOCOB VI MOJArOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHH 1O JUCHMILIUHE CIEAYET 0053aTeNbHO TPOUHGOPMUPOBATH CTY/ICH-
TOB O BHJIe U OpME MPOMEKYTOYHON aTTeCTallMu MO JUCHUILIUHE, CPOKaX €€ MPOBEACHHUS,
YCIIOBHUSAX JIOMYCKa K IPOMEXYTOUYHOM aTTECTalluy, MPUMEHSEMBIX BHIaX IPOMEKYTOUHOTO KOH-
TPOJISL.

N3noxxeHne TeopeTHyeckoro Marepuaia IOJDKHO COMPOBOXKIATHCS HILUTFOCTPATUBHBIMU
pUMepaMu, TIIATEeILHO OTOOPaHHBIMU IPErnoaBaTeNieM TakK, YToObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQ/IKH TIPU PEIICHUH 33]Ia4l HE OTBJICKAIN OT TJIABHOTO: OCMBICIICHUS UJIeU U CYTHU NIPUMEHSI-
eMbIX MeToJI0B. CieayeT Bcerja yKa3blBaTh PUMEPhI IPAKTUYECKOTO TPUMEHEHHUS pACCMOTPEH-
HBIX Ha 3aHATHUSX YpaBHEHUN U GOpPMYII.

[IpakTiueckue 3aHATHUS JOJDKHBI ObITh OPraHU30BaHBI MPENOaBATEIeM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI Ha MEPHOJUYECKOE BBIMOJHEHHE CTyJeHTaMH HEeOOJbIION camocTos-
TeIbHOU paboThl B ayAUTOPHUH JIJIsl IPOBEPKH YCBOCHUS U3JI0KEHHOTO MaTepHaa.

[IpenogaBaTens, BeAyIIUN TPAKTUUECKUE 3aHATHUS, TOJDKEH COTIACOBBIBATh YUeOHO-TeMa-
TUYECKHUH TIaH 3aHATUH C IEKTOPOM, UCIIOJIb30BATh EAMHYIO CUCTEMY 0003HAYECHU.

[IpenogaBatento cneayeT 10OMBATHCS CHCTEMATUYECKOW HEMpephIBHONW pabOThI CTyICeH-
TOB B TEUEHUE CEMECTPA, HEOOXOAMMO BBISBIIATH CUIBHBIX CTYACHTOB H MPUBJIEKATh X K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO poJia OJIMMITHAZAX U KOHKYpCax.

CTyneHT noJbKeH OUlyliaTh 3aMHTEPECOBAHHOCTh IPENo/iaBaTelisi B JOCTHKEHUH KOHEU-
HOTO pe3ylibTaTa: B MPUOOpPETeHHH OOYYAIONIMMUCS MPOYHBIX 3HAHUN, YMEHHA U BIaJIeHUS
HAKOIUICHHON MH(OpMAIIUeH Tl pelieHns 3a/1a4 B MPo(ecCHOHATBHOM e TENbHOCTH.
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6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3MoxHO mpoBe/ieHre 3aHATHI U aTTEeCTaluil B IUCTAHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
cTeMbl TucTaHnuoHHoro oOydeHus ynupepcuteta (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoit «MareMmaTHKa» EKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cMm. m.4.4).

[Topsinok mpoBeneHust pabOT B AUCTAHIMOHHOM (pOpMAaTe yCTAHABIUBACTCS OTACIBHBIMH PacIIo-
PSOKEHUSIMU TIPOPEKTOPA MO y4eOHOM padoTe M/Mii EHTPOM y4eOHO-MEeTOANIECKON paboTHI.

6.2. Mertoanueckue yKazaHus A5 00y4AIOMIMXCSH M0 OCBOEHUIO
AU CHUTTHHBI

Pa3nes: 3s1eMeHTHI JIMHeHOM airedpbI

Matpuubl 1 onpeeautenu. [Ipexne Bcero, CTyACHT JOJDKEH MOHATH, YTO MaTpUIla —
3TO Tabnuua yucen (IpryeM 3Ta Tabyiniia MOKET UMETh OJIMHAKOBOE YMCIIO CTPOK U CTOJIOIOB, a
MOJKET OBITh U MPSAMOYTOJIbHOM), a OIPEENUTENb- 3TO YNCIIO0, 3alIUChIBAEMOE B BUJI€ KBaJIpaTHON
TaOJUIIBI, TO €CTh OMPEIESITUTENN CYIECTBYIOT TOJBKO y KBaJPAaTHBIX MaTPHII.

Crnenyet 00paTuTh 0c000€ BHUMaHHUE Ha ONEPALIMI0 YMHOKEHUS MPSAMOYTOJIbHBIX MaTPHUIL
Y TIOHATH, KAKUM TOJyJaeTCsi OPSA0K MaTPHUITHI — ipou3BeaeHuss. OcOOEHHOCTh MATPHUI] TAKKE
COCTOMT B TOM, YTO MPOU3BEJCHUE MATPHIL HE IEPECTAHOBOYHO, TO cTb AB # BA.CienyeT 00s1-
3aTeNIbHO YOCAUTHCS B 3TOM, PEITHB COOTBETCTBYIOIINE 3ada4H.

BaxxubiM siBisieTcs noHsitue oopaTHoi MaTpuiel. Hajo 3HaTh ycioBHe cylecTBOBaHUS
oOpaTHON MaTpHIbl U aNTOpUTM ee nocTtpoeHus. [locne ee BeIUMCIEHUS 11€51ecO00pa3Ho J1eaTh
IPOBEPKY TIPaBUILHOCTH PEIIEHMS, BHIIOIHMB onepaluio ymMmHoxenus AA =E (nomkHa noy-
YUTHCSI €IUHUYHAS MAaTPUILIA)

[Ipu uzyuenuu omnpenenureneil Hag0 Y€TKO YCBOUTH MOHSATUS MUHOpPA, alredpandeckoro
JOTIOJTHEHHUS], 3HATh MHOTOYHCIICHHbIE CBOMCTBA onpeaenuTens. jis 0CBOGHUS TEXHUKHU BbIYKC-
JICHUS] OTpeNeNuTeNel 11e1ecoo0pa3Ho, BEIOpAB MPOU3BOJIbHBIN ONPEETUTENb BhIIIE TPETHETO
MOPSIIKA, PACKPBITh €r0 Pa3IMUYHBIMHM CHOCOOaMHU, MPUMEHSS PA3JIOKEHUE U MO CTPOKaM M MO
crosioriam. OOpaTuTe BHUMaHUE, KaKUe CTPOKH (CTOJIOIIBI) MPEANOYTUTEIbHEE BEIOUPATH JIJIs pac-
KPBITHUS OTIPEJCITUTENISA, YTOOBI YIIPOCTUTH €ro BbraucieHne. Oco6eHHO 23pGHEeKTUBHO BHIYUCICHUE
OTIPECNUTEINS C TOMOIIBIO AJIEMEHTAPHBIX MTPe0O0pa3oBaHUi, MPUBOIAIINX €T0 K TPEYroJIbHOMY
BU]LY.

[Ipu m3ydeHnn pemieHuii cucTeM JIMHEHHBIX anreopandeckux ypaBHeHui (CJIAY) obpa-
TUTE BHUMaHHE, IPEXkKE BCErO, Ha MOHITHE PELICHHS CUCTEMBI U YCIIOBHUS CYIIIECTBOBAHHUS pellie-
HUH B 3aBUCUMOCTH OT COOTHOILIEHUSI MEXK/1y PAHTOM MaTpPHIIbI, PAHTOM PACIIMPEHHON MaTpPULIbI
CUCTEMbI M YUCJIOM HEM3BECTHBIX U ypaBHeHUH. OOparuTe BHUMaHUE HA YCIOBUS IMPUMEHEHUS
dopmyn Kpamepa u Merona oOpaTHOU MaTpuilbl. BHUMaTENbHO pa3depuTe MpUMeEphl pPelieHus
MIPOU3BOJILHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHU meToqoM ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOJHBIX NTEPEMEHHBIX).

Pa3pen: DieMeHTHI BEeKTOPHOM ajredpsnl

[Ipn u3yueHun JaHHOW TeMbl OOpaTUTE BHUMAaHUE Ha JIMHEHHBIC ONepanuu HajJ BEKTO-
pamu, Ha MOHATHS JTMHEWHOI HE3aBUCUMOCTH U JIMHEWHON 3aBUCIMOCTH BEKTOPOB, Ha GyHIaMEH-
TaJbHOE MOHATHE 0a3uca BEKTOPHOTI'O POCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0asnca), Ha pasio-
’KEeHHEe BEeKTopa 1o 0a3ucy.

3HaTh oOIpeJiesieHNe, TeOMETPUYECKHE CBOMCTBA CKAIIPHOTO, BEKTOPHOT'O M CMELIAHHOTO
MIPOU3BEJICHUS] BEKTOPOB, (POPMYIIBI [Tl UX BBIUMCIEHHS B BEKTOPHOU M B KOOPAWHATHOH (opme.
O0s13aTenbHO 3HATh U YMETh NPOBEPSTH YCIOBHS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMILIA-
HapHOCTH BEKTOPOB.

Pazgen: koMIIeKCHbIE YHCJIA U MHOTOYJIEHbI

B sTom paznene, mpexe Bcero, Hajio MOHATh, YTO KOMIUIEKCHOE YHCIIO SBUJIOCH PACIIM-

pEHHMEM HOHATHS JICHCTBUTENIBHBIX YUCEN, 3HATh ONpeeNIieHHE U TPU (POPMBI 3aITMCH KOMITJIEKC-
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HOro Yucia (anredpandeckyro, TPHrOHOMETPHUYECKYIO U MOKa3aTeIbHYI0), TEOMETPUIECKYIO UH-
TEpIpETALI0 KOMIUIEKCHOTO YHCia U B3aHMHO-OJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM
KOMIUIEKCHBIX YHCEJ U MHOYKECTBOM TOYEK KOMIUIEKCHOW TUIOCKOCTH. 3HaTh (hopmyry Ditnepa.
KomMmnekcHple yncia MOXKHO M300paXkaTh ¢ IOMOIIbIO BEKTOPOB Ha KOMIUIEKCHOM IJIOCKOCTH.
[ToaToMy onepanuu ClI0KE€HUs U BBIYMTAHUS KOMIUIEKCHBIX YMCE MOTYT OBITh CBEJIEHBI K OIlepa-
LUSM CJIO0KEHMS U BBIYUTAHUS COOTBETCTBYIOLIUX BEKTOPOB.

Hano 3HaTh U yMeTh BBINOIHSTH ONEPALlUU YMHOKEHUS, IE€JICHMs], BO3BEIEHUS B IIOJIOKU-
TEJIbHYIO CTENEHb KOMIUIEKCHBIX YMCEJI, 3alIMCAHHBIX B TPUTOHOMETPUUECKOH Qopme, n3Bieye-
HUS KOPHSI N-Ol CTENEHU U3 KOMIUIEKCHOIO YHCIa.

Crnenyer oOpaTUTh BHUMaHHE Ha TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SIBJISICTCS 3a-
MKHYTBIM, TO €CTh JIt00as ajreOpanyeckas onepanusi HajJ KOMIUIEKCHBIMU YHCJIaMU HE BBIBOJUT
3a npeaessl 00JaCTH KOMITJIEKCHBIX YHCE.

Hano 3HaTh pa3nuyHble BUIBI pa3IOKEHUSI MHOTOWIEHA HA MHOXKUTENHN Ul ClTy4aeB, KO-
I71a Cpey KOpHEl MHOTO4JIeHa MOTYT OBbITh KpaTHbIE, KOMIIJIEKCHBIE KOPHU. DTH CBEJEHUS OyTyT
HCI0JIb30BAThCA, HAIPUMEP, B MHTETPAIbHOM HCYHCIEHUU IPU BBHIYMCICHUH WHTETPaioB OT
IPOOHO-PALIMOHAIBHBIX (DYHKIUI, IpU PEIIeHUH JIMHEHHBIX OJHOPOAHBIX NUddepeHnalIbHbIX
YpaBHEHUH N-TO MOPSIIKA C MOCTOSHHBIMU KOA(PPUITUECHTAMH.

Paszpen: AnaauTnyeckasi reoMeTpus

[Ipyu u3yyeH aHAIUTUYECKOW T€OMETPHUH CIEAYET, MPEXKJIe BCErO, MOHITh, YTO €€ 3ajaueil  sB-
JsieTCsl U3y4eHHEe T€OMETPUUECKUX 0OBEKTOB MPHU MOMOIIY aHATUTHYECKUX METOA0B aireOpsl U
MaTeMaTHYeCKOro aHajin3a. B ocHOBe Takoro mojixo/ia iexKuT METo1 KOOPAWHAT, BIIEPBbIE CUCTE-
Matuuecku npumMeHeHHbii P. JlekaproMm. OCHOBHBIE TIOHATHSI TEOMETPHH (TOUYKA, MpsMasi, TIoc-
KOCTB) SIBJISIFOTCSI HEOIPEENIIEMbIMU, U Ul UX OMHCAHMS MPUMEHSETCS] aKCHOMAaTUYEeCKU Me-
TOJ, TIO3BOJISIOIIUHI YCTAHOBUTH B3aUMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM TOYEK
IPSIMOM U MHOKECTBOM JEHCTBUTEIBHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CHCTEMY KOOPAUHAT.
Hano getko ycBOUTh paziauuHble GOpMBbI YpaBHEHUH NPSAMON U IIIOCKOCTH YMETh MEPEXOIUTh OT
oJlHOM (opMbl K Apyroil. CieayeT OCMBICIUTh U YCIIEUIHO NPUMEHSATh PELIEHUs KIAaCCUYECKUX
3a/1a4 aHAJIUTUYECKOM N€OMETPUHM O B3aUMHOM DPACIOJIOKCHHH IPSIMBIX U IUIOCKOCTEH, YMETb
OMNPENENATh YIJIbl U PACCTOSHUS MEXAY Pa3InYHBIMU F€OMETPUYECKUMHU 00bEKTaMU.

OTMeTuM B 3aKJIFOYEHHE, YTO YCIEUIHOE M3Y4YEeHUe TUCUMILUIMHBI « JInHelHas anreOpay,
npuoOpeTeHne HeoOX0AUMBIX KOMIIETEHLIMH, yMEHHUI 1 HaBBIKOB BJIaJICHHUSI MaTEMaTUYECKUM aIl-
napaToM TpeOyeT OT CTYyJEHTOB OOJbILION caMOoCTOsATeNbHON paboThl. OOpaTuTe BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOJUMBIX Ha CaMOCTOSATENBbHYIO PabOTy B COOTBETCTBUM € YUYE€OHBIM ILIa-
HOM, OOJIbLIIE YKCIIa YAaCOB, OTBOJUMBIX Ha BCE BU/bI AyIUTOPHBIX 3aHATHUIL.

7. ®OHJ OLIEHOYHBIX CPEJCTB

®onJ O1IEHOYHBIX CPEeNCTB MpezcTaBiieH B [Ipunoskennn 2 k paboyeil mporpaMme U BKITIOYACT
paszensl:

1. MeTo1bl KOHTPOJIS U OLIGHUBAHUS PE3YIbTATOB O0yUCHHS

2 lllkana u KpUTEPUU OLICHUBAHUS PE3yIbTATOB OOYUCHHUS

3. OneHOuYHBIE CPENICTBA

3.1. Texymmuii KOHTPOJIb

3.2. [IpomexxyrouHas arTecTanus
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Ilpunoswcenue 1

TemMaTuueckui JIaH COAEPKAHMS JUCUUIUINHBI «JIMHeHHAs ajaredpa» Mo HANPABJIEHUIO OATOTOBKHU
13.03.02 DiekTpo3HepreTuKa u 3JIeKTPOTEXHUKA

[Tpoduns
TpaHcnopTHas 3JIEKTPOHUKA M POrPaMMHUPYyeMasi CEHCOPUKA
(0akanaBp)
dopMma 00yueHHs — OUHAS
I'on nadopa 2024/2025
Buasbi yueOHoii padoTsl,
BKJIIOYAsI CAMOCTOSITEJIbHY IO Buabl caMoCTOSITEILHOI PagoThI ®opmbi
e = aTrecTa-
= a0oTy CTYIeHTOB CTYJAE€HTOB
Pasaen § cE paboTy cTya ’ YA uuu
& = M TPY/I0EMKOCTh B 4acax
n/n CP | KC
J | I/C | JIa6 C P K.P. | K.IL. | PI'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Paznea 1. Di1eMeHTHI JUHEHHON aJ1-
1.1 | redpsl MaTpuilsl, ASHCTBHUS HAJI MaTPH- 1 3 2 2 3
[[AMH.
Omnpexpenureny, UX CBOMCTBA M BBIYHCIIC-
Hue. MaTpuyHasi 3alKuch CHCTEMbI JIMHEH-
12 | ypx YpaBHEHUM. 1 4 2 3 +
Boiiaua 3aganuii PI'P Ne 1 no inneiinoi
aiareope.

14




13

OOpaTHas MaTpuIla U ee BhIUMCIeHHe. Mart-
pUYHAs 3alKiCh CUCTEMbI JUHEWHBIX ypaB-
HEHUH.

14

Cucrembl TUHEHHBIX anreOpanyecKux
YpaBHEHUI, OCHOBHBIE MMOHATHUS U OIIpe/e-
neHus. Pemmenne cucreM JTUHENHBIX ypaB-
HeHuit metoioM Kpamepa, merooM oOpart-
HOW MaTpHIIbI

15

Pemrenne cuctem TMHENHBIX ypaBHEHU N
MetooM [aycca. Panr matpunsl. Teo-
pema Kponekepa — Kanesnnu.

1.6

Merton ["aycca B TpOU3BOJIBHBIX CUCTEMAX
JIMHENHBIX ypaBHEHUH. O THOPOIHBIE CHU-
CTEMBbI JINHEWHBIX YPABHEHUH.
CamocrositeabHas padora Nel mo Jiu-
HeHOM ajiredpe B ayIMTOPHU

1.7

Pa3nen 2. Bekropsl. JInHEHHBIE omepamyn
HaJl BEKTOpaMu, UX cBoiicTBa. JIuHeliHbIe
KOMOMHAIMK BEKTOPOB. JIMHEWHO HE3aBU-
CHMBIE M JIMHEHHO 3aBHCUMBIE CHCTEMBI
BEKTOPOB.

Bouiaua 3aganmnii PI'P Ne2 no BeKTOpHO#
ajreope.

1.8

[Tonsitne 6asuca. KoopauHatel BekTopa.
KonnuueapHOCTh, OPTOrOHAIBHOCTD U KOM-
MJIAHAPHOCTh BEKTOPOB.

10

15




1.9

CkansipHO€ NpOU3BEJEHHE BEKTOPOB U €r0
CBOMCTBA. BEKTOpHOE NpPOU3BEACHUE ABYX
BEKTOPOB, €0 CBOMCTBA.

11

1.10

CMeniaHHO€ IPOM3BEJICHUE TPEX BEKTOPOB
U ero cBoicrtBa. Boruncienne oobema mna-
paienenumnena. YcloBUE KOJUIMHEAPHO-
CTH, OPTOTOHAIBHOCTU U KOMIUIAHAPHOCTHU
BEeKTOpoB. OpTOHOPMHpPOBaHHBIA Oazuc.
Borunicnenue CKalasipHOTO, BEKTOPHOTO U
CMEIIIAaHHOTO IMPOU3BEACHNUN BEKTOPOB, 3a-
JAHHBIX KOOpAWHAaTaMU B OPTOHOPMHUPO-
BaHHOM 0Oazuce.

CamocrositesibHass padora Ne 2 no Bek-
TOPHOI ajiredpe B ayIMTOPUH

12

111

JIuneitnpie mpocTpaHcTBa. PasmepHOCTH U
6a3uc JMHEHHOrO MPOCTPAHCTBA.

Martpunia mepexona ot 0Oa3uca K 06asucy
npeoOpa3oBaHUe KOOPAMHAT BEKTOpa INpHU
n3meHeHnu 6aszuca. CoOCTBEHHBIE BEKTOPHI
1 coOCTBEHHBIEC 3HAYECHUS JIMHEHHOTO OIe-
patopa.

13

1.12

Paznen 3. KoMmiiekcHbIe YMcJIa 1 MHOI'O-
yjeHbl MHOXXECTBO KOMIIJIEKCHBIX YHCEJI.
DopMBbI 3aIUCH KOMILIEKCHBIX uncen. Ore-
palyy HaJ KOMIUICKCHBIMU 4YuciiaMu. Pa3-
JIO)KEHHE MHOTOYJIeHa Ha MHOXKHTEIU OC-
HOBHasl TeOpeMa anreopbl

14

1.13

Pa3nen 4. AHanuTH4eckasi reoMmeTpust
Cucrempl KoopAauHaT. Pa3nuyHbIE THIIBI
YPaBHEHUH IUIOCKOCTH

15

16




Boinaua 3agauunii PI'P Ne3 mo aHaJuTu-
YeCKOil reoMeTpuu

1.14

PasnuuHble TUIIBI ypaBHEHHH NpPSIMOUW Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3anmHoe pacrnonoxeHne npsMbIX Ha I10C-
KOCTH U B IPOCTPAHCTBE. Briuncienue pac-
CTOSTHUM MEXJy JBYMS TOYKAMH, TOUKOU U
npsMOM.. B3amMHOe pacnosiokeHue Ioc-
KOCTEW. BprumcieHue paccTosiHMM MExXay
TOYKOM U IUIOCKOCTBIO

CamocrosiTesibHas padora Ne 3 mo ana-
JIMTHYECKO reoMeTPUH B Ay AUTOPHH

17

1.16

Kpussie BTOporo nopsiika ux reoMmerpuye-
CKHE CBOICTBA. YpaBHEHWS 3JUIMIICA, TH-
nepOosel, mapabonsr OOmmee ypaBHEHUE
KpuBOM BTOporo mnopsiaka. IlpuBeneHue
KPUBBIX BTOPOTrO IMOpSIKA K KaHOHHYE-
ckomy Buny. [loBepxHOCTH BTOpOro IIO-
psaka

18

dopma aTrecTanuu

21

Bcero yacoB o qucuuIinHe

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHBIX CPEACTB
MO JUCLUILTAHE

«J/Iuneitnas ajaredopa»

Hanpasiienne moarorosku: 13.03.02 DnekTposHepreTuka v AIEKTPOTSXHHUKA.
[Tpoduns TpancnopTHas 3JEKTPOHUKA U IPOTPAMMUpPYEMasi CEHCOPHKA.
Kadenpa: «Maremarukay.

1.MeToabl KOHTPOJISI M OLICHMBAHMS Pe3yJIbTATOB 00y4YeHUsI

J1J11 KOHTPOJISI yCIIEBAEMOCTH M KaUeCTBA OCBOCHUSI TUCIIUIUINHBI HACTOSIIEN MporpaMMoit
MIPEyCMOTPEHBI CIEAYIOLINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYITUH KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2.lllxaja u KpUTEpPUH OLICHUBAHMS Pe3yJIbTATOB 00y4eHHS
®opMa IPOMEKYTOYHOM aTTeCTAMU: IK3aMeH

[TpomexxyTouHas arTectanusi 00yJaronxcs B popmMe 3x3aMeHa MpoBOAUTCS 110 pe3ybTaTaM
BBITIOJIHEHUS BCEX BUJIOB YUeOHOM paboThl, MPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM IO JAHHOW JAUCIHU-
IUTMHE, TPH 3TOM YUUTHIBAIOTCS Pe3yJbTaThl TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OlLleHKa CTENEeHU AOCTHKEHHsI 00yJaroluMUCs TIAHUPYEMBIX Pe3yJIbTaTOB O00y4YeHHs IO
JUCHMIUIMHE MPOBOJUTCS MPENnoiaBaTesieM, BEAYIIUM 3aHATHUS N0 JUCHUILIMHE METOIOM JKCIIepT-
HOH o1reHKu. [lo uToram nmpoMexyro4Hoi aTTecTaluy MO JAUCHUUILIIMHE BBICTABIISETCS OLEHKA «OT-
JUYHO», «XOPOIIOY», «YAOBIECTBOPUTEIHHOY» UITU «HEYIOBIECTBOPUTEIHHO.

I xaJsa oneHNBAHUA Onucanmne

BoinonHensl Bce 00si3aTesibHbIE YCJOBUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEe:KyTOYHOM aTTecTallMu,[IPETyCMOTPEHHBIE ITPO-
rpaMMoi TucHUIUTIMHBL. CTYIeHT AEMOHCTPUPYET COOTBETCTBHE
3HAHWM, YMEHMI, HaBBIKOB MOKA3aTeNsIM, IPUBEJCHHBIM B Ta0-
OTim4HO JUIaX, OMEpUpyeT MPHOOPETEHHBIMH 3HAHUAMHU, YMEHHSIMH,
HABbIKAMU, IPUMEHSET UX B CUTYaIUSIX MOBBIIIEHHOW CI0XKHO-
ctu. I[lpm sTOoM MOryr OBITH [JONYIICHBl HE3HAUYUTEIbHBIC
OIIMOKM, HETOYHOCTH, 3aTPYAHEHUS IPH IMepeHOoce 3HAHUKM U
YMEHHI Ha HOBBIE, HECTAHJAPTHHIC 3a/IaUH.

BeinosiHeHBl Bce 00si3aTesIbHbIC YCJOBHSI NOATOTOBKH CTY-
JAEHTAa K MPOMEKYTOYHOM aTTeCTalliu,[IPELYCMOTPEHHBIE ITPO-
rpaMMOM TUCHUILINHBL. CTyIEHT JEMOHCTPUPYET COOTBETCTBHE
3HaHUHM, YMEHUH, HABBIKOB MOKAa3aTeNsIM, IPUBEJICHHBIM B Ta0-
JMILAxX, OMepUpyeT NpUOOPETEHHBIMH 3HAHMSMM, YMEHHSIMHU,

Xopouio
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HaBbIKaMH. B TO ke BpeMs pHU OTBETE JOIMYCKAET HECYILIECTBEH-
HbIE TOTPEIIHOCTH, 3aJa4M PEIIACT C HEJO0YETAMHU, HE BIIUSIO-
MU Ha OOIIMI XO/1 peIIeHUsI.

Y 10BIIETBOPUTEIBHO

BoinonHeHsl Bce o00si3aTeslbHbIE YCJIOBHUSI NOATOTOBKH CTY-
JAEHTa K MPOMEeKYTOYHOM aTTeCTAlNM,IPETYyCMOTPEHHbBIE ITPO-
rpaMMoi JTUCHUILIMHBL. CTYJEHT JEMOHCTPUPYET COOTBETCTBUE
3HAaHWH, YMEHUH, HABBIKOB TIOKA3aTeNSIM, MTPUBEJICHHBIM B Ta0-
JHIAX, ONEPUpYeT NPUOOPETCHHBIMH 3HAHHSIMH, YMEHHSIMH,
HaBbIKaMu. Ho mokaspiBaeT HersyOOKue 3HaHMS, IPU OTBETE HE
JIOTTyCKaeT IpyObIX OIMOOK WJIM IPOTUBOPEUU, OJJHAKO B Qop-
MYJUPOBAHUU OTBETA OTCYTCTBYET JOJKHAs CBSI3b MEXAY aHa-
JN30M, apryMeHTalueil U BBIBOJAAMM, B PEIIEHUU 3a/1ad MOTYT
COJIepXKaThCs TpyObIie OMMOKU. [yt mosrydeHust mpaBUIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOUIUE BOIIPOCHI.

HeynosnerBopurensHo

He BbImonHEHBI 00s13aTe/IbHBIE YCJIOBHSI NMOATOTOBKH CTY-
JAEGHTA K IPOMEKYTOYHON aTTeCTAUMH, IPETyCMOTPECHHBIE
nporpaMMoi aucumiuineel, MJIM CcTyeHT neMOHCTpupyeT He-
MIOJTHOE€ COOTBETCTBHUE 3HAHUM, YMEHUI, HABBIKOB ITPUBEICHHBIM
B Ta0JIMLAX, IOMYCKAOTCSA 3HAYUTENIbHbIE OIINOKH, MPOSIBIISAETCA
OTCYTCTBUE 3HAHWM, YMEHHUI, HABBIKOB MO PAIY IMOKa3aTelei,
CTYICHT WCHBITBIBAET 3HAYUTEIIBHBIE 3aTPYAHCHUS IIPHU ONEpH-
POBaHMM 3HAHUSMH U YMECHUSAMH.

3. OueHo4HbBIE CPeACTBA

HaumenoBanue
OIIEHOYHOTO Cpejl-
CTBa

HpeI[CTaBJ'ICHI/Ie one-
HOYHOI'O CpC€JCTBA B
DOC

KpaTKaﬂ XapakTCPUCTHUKA OLECHOYHOI'O
CpCacCTBa

1 Kountponsnas (ca-
MOCTOSITeIIbHAS)
pabora

(KP)

CpenctBo mpoBEpKH yMEHUN MPUMEHSTh
MOJIy4YeHHbIC 3HAHMS IJIS PElIeHHs 3a7ad
OTIPEJICIEHHOr0 THMa MO TeMe WU pas-

neny

KonTtponbHbie 3a1a-
HUs (IpuMep)

2 | PacuerHo-rpa¢u-
yeckas pabora

CpencTBo NMpOBEPKH YMEHHMI NPUMEHATH
NIOJIy4YEHHBIE 3HAHUS IO 3apaHee Olpee-
JICHHONM METOJUKE Ul pelleHus 3anad

Kommnekr  3amanmii
JUIs BBITIOJIHEHUS pac-
4eTHO-TpaduiecKon

(PT'P) N
WM 3aJaHAH 110 MOMYNIO WM JUCHH- | paboTHI
TUIHE B LIETOM.
3 YCTHBII ONPOC, | () 15 KOHTPOJI, OPraHH30BAHHOE KAk Bompock! 1o
cobeceoBaHuE, pea poJii, Op p
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(YO) crienanbHas Oeceia eIaroru4eckoro pa- | TeMam/pasjienam JIuc-
0OTHHKA ¢ OOy4aromMMCsl Ha TEMBI, CBS- [UTUTAHBI
3aHHBIC C U3y4aeMOM TUCLMUILIMHOM, U pac-
CUMTAHHOE Ha BbISICHEHHE 00beMa 3HaHHN
oOyyaromierocsi Mo ONpeJeNICHHOMY pas3-
NIy, TeMe, IpooIemMe | T.11.

Cuctema cTaHIapTU3UPOBAHHBIX 331aHUH,
4 Tect TIO3BOJISAFOIIAS aBTOMAaTU3UPO-
(D) BaTh INPOLEAYPY U3MEPEHMS YPOBHsS 3Ha-
HUHM ¥ yMEHHH 00ydaromerocs.

5 | Dx3amenanmonHbie | CpeACTBO TMPOBEPKM 3HAHUN, YMEHUH, | DK3aMeHAIIMOHHBIC
OmIIeTHI HaBBIKOB. MOeT BKIIIOYATh KOMILUIEKC T€O- | OMJIETHI.

B pETHYECKHX BOIPOCOB, 3ajad, IMpaKTHUe-
(9b) CKHUX 3aJlaHUH.

Bapuanr Tecra

3.1. Tekylumii KOHTPOJIb

O1ieHOYHBIE CPEACTBA TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIBHBIE BOITPOCHI
1 3a7aHus B (popme OITaHKOBOTO TECTUPOBAHUS JIJIsi KOHTPOJISI OCBOSHUST 00YJaIONMUMHUCS Pa3/IeioB
JTUCHMIUTNHEL, pueM PI'P.

Conepxanue pacueTHO-TpaguuecKoil padoThI.

PacueTrHo-rpaduyeckas padora Nel mo JuHelHO# anareope.

Kpatkoe coaeprxanue pacueTHO-Tpaduueckoil paboThI:

Martpuiiel u onpeaenuTenu. Pemenne cucteM JTUHEHHBIX alreOpandecKuX ypaBHEHHH METOJaMu
I"aycca, Kpamepa u o6paTHO# MaTpHIIBL.

PacueTrHo-rpaduueckasi padora Ne2 nmo BeKTOpPHOIi ajnredpe.

Kpatkoe copeprxanue pacueTHO-Tpadudeckoil paboThI:

Bekropsl, aelictBus Haja BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIaHHOE MTPOU3BEACHUS BEKTOPOB.
PacuetrHo-rpaduyeckas pabora Ne3 no aHaJIMTHYECKOI reOMeTPHH.

Kpatkoe copepxanue pacueTHO-Tpadudeckoil paboThI:

Pa3znuunbie BUIbI ypaBHEHUH NpAMOil U MII0CKOCTH. B3anmMHoe pacrolioskeHre npsiMbIX Ha TUIOCKO-
CTH, IJIOCKOCTEH B MPOCTPAHCTBE.

KommiekT 3agannid

JJIS1 BBITIOJIHEHMSI pacueTHO-Tpaduyeckux pador (PI'P)
1o AucHuIuinHe «JInHeiHas anredopa»

PI'P Nel, vacth 1

3ananue Nel. [lanbl Mmatpuner A= 1 3

Boimosuuth geiictus: A% +8BT .
3aganue No2. [TpogokuTh JAHHOE MAaTPUYHOE PABEHCTBO (2A+ 35)2 —4A’> _6AB =. ..

" OPOBCPUTH €ro JJIsI MaTPpUIL AunB w3 MepBOro  3aJaaHwuisl.
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3aganue No3. BeruuciauTe onpeaenuTens IByMs ClIoco0aMu: pa3iosKeHUEM 0 TIEpBOM CTPOKE U
Pa3IoKEHUEM 10 IEPBOMY CTOJIONY.

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

3aganue No4. JInst JaHHOM MaTpUIlbl HAWTH 00paTHyI0 MaTpully. Crenarsh MpoBEPKY.

1 0 2
|(110

-1 2 3)|.

3aganue NoS. Pemuts matpuunoe ypasaenne AXB =C (maiitu X). Cnenars nposepky.

(—1 2) (3 4) (0 4)
A= i B= . C=]| .
L2 1) 2 3 \-9 3)

3aganue Ne6. HaliTu panr maTpunpl.
r 1 1 2 3 7 \‘

0 5 4 3 1]
|238915\'
3 -8 2 6 20

PI'P Nel, 3apaHusi Mo pelieHUIO0 CHCTEM JIMHEHHBIX aJIre0pandecKuX ypaBHeHU
3aganue Nel. Pemnth cuctemy merogom Kpamepa. Caenats mpoBeEpKY.

fX1+4X2—X3 =2
42X, + 2%, +3%X; =7
| 3%, + 6%, — 2%, =1

3aganue No2. Pemmmthb cuctemy u3 Nel mMeTo10M 0OpaTHOM MAaTPHUIIBI.

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

3ananue Ne4. Permnth HeoJHOPOAHYIO crucTeMy MeToqoM ['aycca. Haiftu obiiee perienue u yacT-

HOC PCUICHHC.
[| X1+ X2 +2X3+3%X4 =5
| 5% +4x, + 4x, =11

3ananue NoS. Pemuth oqHOpOIHYIO cucTemMy MeTosioM ["aycca. Haittu obmiee pemenue u OCP.

2X1+6X2 —9%3 —9x4 =0
4, —5X3+ X, =0

3X, 4 3x, —Tx, 4%, =0
X, —3X, +2X3 +5%, =0
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PI'P Nel, yactsp 2

3amanme Nol. Ilokasatk, 4TO BEKTOPBL M, N, P o6pa3yioT 6a3uc B MPOCTPAHCTBE U PA3JIOKHTH

BekTop & 110 a1oMy Gasucy: M= (1, —1, 2),n= (2, 0, 3), p= (-2, -1, 1), a= (5, — 4, 13).

3ananne Ne2. Jlausr BektTopst M u N . BBISCHATS — KOJUTMHEAPHBI JH BeKTOpEl @ 1 b .
m=(28,-8,8),n=(-21,6,—6), a=2m+n,b=2n—m.

3apanme Ne3. Haiirn ||, ecmn |M| =642, [0]=2, (m_f\rT) =135, a=6m-m.

3aganue Ned. Jlan AABC . Haitru ZB,ecm A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue NoS. Tlpu kakux 'x' BekTOopsl @ U D meprnenmukynspHb?

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

3ananue Ne6. Haiitu miomans napaienorpaMmma, IOCTPOEHHOTo Ha BeKTopax a u D .
a=2m-50,b=m+n, |m|=12 [n[=3 M m ="
3amanue No7. Haittu mmomans tpeyroasauka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganve Ne8. Jlanbl Bektopsl @, 0, C . BBIACHUTL — KOMIUTAHAPHBI JIX BEKTOPHI. EC/IN BEKTOpHI He

KOMILJIaHAPHBI, TO HAWTH 00bEM NapaJuleenuIea, IOCTPOCHHOIO Ha BEKTOpax a, b, ¢ | onpene-

JIUTh — KaKylo TPONKY OHH 00pa3yroT.
a(1;-1;5),b(2;4;,-2),¢(3;0;1).

3amganue Ne9. Jlns nuneitHoro oneparopa A 3amaHbl 00pa3sl 0a3ucHbIX 37eMeHTOB A€, , AE,, AE,

. 3anucaTh MaTpuly onepatopa 4 B 0Oazuce €, €,, €, u Haiitu oOpa3
anemeHTa X.

Ae, =7¢, +36, -2¢,, Ae,=e¢e,—-¢,+4e,, Ag,=2¢€, +2¢,+3¢,;,
X=28€, —4¢€, +€;.

3aganue Nel0. Haiitu coOcTBeHHbIE 3HaU€HUs 1 COOCTBEHHbIE BEKTOPHI JIMHEIHOTO oreparopa,
3aJJaHHOTO B HEKOTOPOM 0Oasuce MaTpuLed A |~ 4

)

Baganue Nel. TIpsimast |, mpoxoaut uepes Touky A mapamnensno Bexkropy . [lpsmas |, mpo-

PI'P Ne 1, yacte 3

XOIHT uepe3 Touky B mepnenaukynspro Bektopy N . HaiiTi Touky mepecedeHust IpsMbIX H Yo

mexay mumu, ecmn A(3;5), 0(1;3), B(0;5), n(-3;4).
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3amanue Ne2. Jlana npsivast ;. Ipsamas |, mpoxomur uepes roukn A u B. Haiitu paccrosinue ot

TOuKHM Tepecedenus npsmuix |, u |, 1o npsmoii |;.

X=-8t-3
I - A(4;0), B(7;3), - Ox — =
1{y:3t+41 (4,0), B(7:3), 1,:9x-12y+2=0.

3ananue Ne3. Haiitu paccrostnue ot toukn M, 10 mockoctu oL, mpoxopsiueit uepes Touxy A
neprieHMKyisipHo Bektopy M, ecmut M, (0; 1;7), A(2;-1;4), N (6;22;-3).

3amanne Ned4. Haiiti yrosi Mex1y IIOCKOCTBIO Ol U IUIOCKOCTBIO 3, MPOXOIsIieit Yepes TOUKH

A/ BuC,ecmm a:5x+y+4z-28=0, A(5;2:;5),B(3;7;0),C(—4;-3;-1).
3azmanue NeS. 3anucaTh KAaHOHMYECKUE YPaBHEHMS MIPSMOM, 3aJaHHON OOIIMMH YpaBHEHHUSMHU.

X+2y—-9z2-10=0;
3Xx+4y+8z-24=0.

3aganue Ne6. Haiitu Touky nepeceuenus npsamMoi | u mmockocty OL W yronm Mexay HUMH.

o:X+2y-3z-12=0.

3amanue Ne7. Ilpsamas |, mpoxoaut uepes Toukn 4 u B. Ilpsmas |, npoxoaut wepes Touxky M

HEPIEHAUKYISAPHO IIOCKOCTH O . Haiitn yron mexay npsmbivu |, 1 |, 1 BeIsicHUTS — neskar u

OHHU B O,HHOP'I IIJIOCKOCTHU MJIM CKPECIIMBAKOTCA.
A(9;-3;1),B(4;4;,-5),M (-1;11;-11), o :2x+3y—z-1=0.

. L (x+3)7 2
3amanue No8. JIis JaHHOM KPUBOWA 29 + %

TpuChL. [locTpouTh KpHBYIO, N300pa3uTh (HOKYCHI, JUPEKTPUCHL.

=1 ykazarb POKyCHI, SKCHUEHTPUCUTET, TUPEK-

Bamanue Ne9. IIpusectr ypaBHeHue kpuBoii  9X* — 25y? —18x + 200y —616=0 « kaHOHHue-

CKOMY BUJy U IOCTPOUTH KPUBYIO.
KonTposabHbie 3aganus (MpuMepbl)

BapuaHrT.

1. HaiiT 3HaueHs MaTpUYHOro MHOTOWIeHa F (A)

-1 0
f(x)=—x3+2x2—x+3,A=( )
3 2

)

( 2 0 8 1 -5

3 -1 7 2 4

2. HaiiTu paHr MaTpHIbl IPUBEICHUEM K CTYIIEHYaTOMY BI/II[yl |

| 8 2 6 -3 -13 ||
11 3 13 5 17

\ )
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3. BeraucnuTh onpenenuTens MPUBEACHUEM K CTYIICHYaTOMY BUIY 3 5 3

4. Haiitu matpuny, oOpatHyto naHHOM (a). Pemnts maTpuynoe ypaBHeHue (0)

" ﬁ 25 ﬂ (6)(1 —z\x (2 3 5)
a - =
\2 A _1) L—3 4}[ (3 1 oJ

5. Pemutsb cucreMy ypaBHeHUH. YKa3zaTh 001Iee U OJHO YACTHOE pelieHue (a).

Pemuts cuctemy ¢ moMonsr0 00paTHOM MaTpHIlsl U 1o ¢popmynam Kpamepa (6)

[4xl+9xQ—SX3—8x4:5 X14+2X2 +X3=5
()

33X, + X, — 2%, — 4X 3x —5X, +3X, =7
@) 2X"+BX°+ X T 3X 4—3 X'+ 7X —X =13

1 2 3 4 L 1 2 3

Bapuant
1. Pacniicars pasnoxeHune BekTopa ; 110 BEKTOpaM ?), a,;
x={5-121}, p={1-30},q={1-11},r={0,-1,2}

2. KomnmuueapHsl 11 BEKTOPBI P U ( ?

a={2,0,1}, b={-231}, p=2a+2b, g=3a-2b

3. Jlana nupamuza ¢ BepminHamMu B Toukax AAAA,.
Ai(-2,4,8), A2(4,-1,2), A3(-8,7,10), A4(-3,4,-2)
Haiu:

a) yron Mmexay peopamu A A,, AA,

0) 00beM ITUPAMHMIBI

B) JUIMHY BBICOTBI, ONYLIEHHOW Ha TpaHb A AA,

T') HAWTH JJIMHY MEIHaHbl, IPOBEICHHYIO U3 BepIinHbl A1 K peopy A,A,

4. BBIYMCIIATS TUIOMIA/Ib MapaiieiorpaMMa, MOCTPOEHHOTO Ha BEKTOpax & u b o — yrom mex iy

BEKTOpamu P # (

. Lo _ _ T

a=2p+q, b=p-3q, Ip|=2, |a|=2, a=4

Bapuanr
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1. Haiitu paccrostnie ot Touk Mo 10 IJIOCKOCTH (M1M2M3 ) :

Mo (-9;10;2), M1(0;7;-4), M2 (4;8;-1), Ms(-2;1;3)

o [x+y+z-2=0
2. BeimucaTth KaHOHHYECKOE YPaBHEHUE TTPSIMOA:
X—-y—-32+6=0

3. Haiftu Touky nepeceuenus mpsiMoii u miockoern: X—2 _Y—=3 _z+1 g X+y+22-9=0.
1 1 —4

4. Haiitm Ttouky P1 cummerpuunyto Touke P orHocutenpHO mpsiMoi | : P(O;—l;3) "

5. Hammcare ypaBHEHHE IUIOCKOCTH O TIPOXOJSIIed dYepe3 Touky Mo u meprneHauKyIspHO
npsmoit (MiM2): Mo (3;2;0), M1(4;1;5), M2(2;-1;4).
6. Haiiti KoCHHYC yrila M@Ky IIOCKOCTSIMH Ol M OL2 !
a,:3x—y+3=0, a,: x—2y+52-10=0
BapuaHT 3a1aHU IPOMEKYTOYHOI'0 TECTA
r -2 0 8 1 —5)
3 A 7 2 4

1.1. HaiiTu panr MaTpuiibl IpUBEICHUEM K CTYIIEHYaTOMY BI/I,I[y|

4 2 8 -3 -13l
1 -3 13 5 17
\ )
1.2. Pemuth MaTpu4yHOE YpaBHEHUE |(1 -2 (2 3 5
o -3 4 lx =3 1 0
\ )\ )
[X1+2X2 +X3=5
1.3. Pemuts cucremy no gpopmynam Kpamepa -5X +3X =-7

{3)(1 2 3
2X +7X —X =13
1 2 3

2.1. Hanucatp pa3nokeHue BEKTopa X IO BEKTOpaM par X= {5, —12,1} ' B = {1:—3,0} )
q={1-11}, r={0,-1,2}

2.2. BeIUHCIUTD IJIOIIaAb MapajieyiorpaMmma, HOCTpOCHHOI'O Ha BEKTOpax ad U b O — yroJI MEXIy

BEKTOpamu P # (

— - — — — n

a=2p+q, b=p-3q,  [p|=2,[q/=2, ©=

2.3. Jlana nupamu/a ¢ BepiunHamu B Toukax AAAA,. A1(6,1,3), A2(6,-2,-3), As3(2,2,0),
A4(-5,1,0)

Haiiti yinHy MeMaHbl, IPOBEACHHYIO U3 BepiuinHbl A1 K pedpy A,A,
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3.1. Haiitu TOUKY repecedeHus mpsiMoit u riockocetr: X—2_Y-3 _Z+l  yiy4127-9=0.
Yy u

1 1 —4
3.2. Haiitu Touky Pi1 cummerpuunyio Touke P orHOcuTensHO mpsmoit | : P(O;—1;3) u
1 vy z
1 -1 1

3.3. Hammcarh ypaBHEHHE IUIOCKOCTH Ol MHpPOXOJmIeld depe3 TOuky Mo M HeprneHIuKyIspHO

npsmoit (MiM2): Mo (3;2;0), My (415), M2(2-1;4).

4.1. Jlana kpuBasi BTOPOro HopsiaKa X2+ 4y? —12x+16y+16=0 . [10JTy4uTh KAHOHWUYECKOE ypaBHEHHE

KPHBOW U ITIOCTPOUTSH €€.

’ ’ ’
4.2. CocTaBUTh MaTpUILy Iiepexo/ia oT Oa3uca e ,e ,e K O0a3ucy e ,e ,e , eciu
1 2 3 1 2 3

8/=28,+€,+86,, €,/ =€,—6,+6€;; 6 =€, +26,+6,

Kpurtepun ouenku:

- OLICHKA «3a4TE€HOY» BBICTABJISAETCS CTYIEHTY, €CIIM OH PEryJIsipHO B TEUEHUE CEMECTPA IIPEACTABIILI
peLIeHns 3a7a4, BBIIIOJHWI IIOJIHOCTBIO BCE 3aJaHUs U UX 3alUTUII, OTBETUB Ha BOIIPOCHI IIpENoa-
BarTes;

- OLIEHKA «HE 3a4YTEHOY» BBICTABIISIETCA CTYACHTY, €CIIM OH HEPEryJsIpHO B TEUYEHHUE CEMECTpa Ipel-
CTaBJISUT pELICHUs 3a]1a4, BBIMOJIHUI 3a/laHUsl HE TIOJTHOCTHIO MIJIM BOOOIIE HE MPENCTaBIsul paboTh
Ha [IPOBEPKY, NOIYCKAET CYIIECTBEHHbIE HETOYHOCTU B OTBETAX Ha BOIPOCHI IIPENOAABATENS.

J11st TpoBeIEHUS TEKYIIEro KOHTPOJISl 3HAHHUH CTYACHTOB B IUCTAaHIIMOHHOM (popmaTe B pas-
pabotanHbIX Kadenpoit «MareMaTnkay OHJIAWH-Kypcax UMEIOTCS MPOMEXKYTOUHbIC (TPOOHBIE) Te-
CTBL.

3.2. IlpomMexkyTOUHAS aTTEeCTALMSA

[IpomexyTouHas aTTecTanus - (3K3aMeH) IPOBOAUTCS MO OUIeTaM B YCTHOH (opMme.
Bpewmst a1 moAroToBKM OTBETa Ha BOMPOCHI He OoJiee 45 MUH.

busnet BkII04aeT TEOPETUUECKUM BOIIPOC U 3aJau.

KoMIiiekTel 5K3aMeHallMOHHBIX OMJIETOB XpaHATCS Ha Kadenpe «MareMaTHkay.
TunoBble BApUAHTHI OMJIETOB MPUJIATAIOTCH.

KommiekT BonpocoB
10 JIUCLUIUINHE

«JInneiinas ajaredpa»
Martpuiiel, TUIIBI MaTpPULL.
Onepanuu ¢ MmaTpuliaMH, UX CBOMCTBA.
YMHOKEHUE IPAMOYTOJIBHBIX MAaTPULL.
MartpuyHas Gopma 3amicH CUCTEMBI TMHEWHBIX areOpanvyeckuX ypaBHEHUM.
Ornpenenureny U UX CBOMCTBA.
[Tonsitre onpenenurens. MUHOPHI U anrebpandeckue JOMOTHEHHUS.
CucreMbl TMHEHHBIX alredpandeckuxX ypaBHEHUH, OCHOBHBIC TIOHATHUS U OTIPEICTICHHUS.
[IpaBuno Kpamepa pemnieHusi CUCTEM JTMHEMHBIX ypaBHEHUI.
OOpaTHas maTpuIia u e€ BeIYUCIICHHE. Y CIIOBHE CYIIECTBOBAHUS 00paTHOW MaTPHIIBL.
10 Pemenue cucrem MUHEHHBIX aNreOpanyecKuX ypaBHEHU METOIOM 00paTHON MaTPHIIBL.
11. Meton lNaycca penieHust CUCTEM TMHEHHBIX YpaBHEHUM.
12. Pemrenue mpou3BOJIbHBIX CHCTEM JTMHEWHBIX ypaBHEHUI MeToaoM [aycca.

CoNoOR~WNE
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13. Panr matpunsl. Teopema Kponekepa — Kanemmn.

14. OnHOpoAHBIE CHCTEMBI JIMHENHBIX YpaBHEHUN. KpuTepuil cyiiecTBOBaHHsI HETPUBUAIIBHBIX pe-
LICHUU.

15. TlonsATue BEKTOpa U JIMHEMHBIE ONIEPALIUU HaJl BEKTOPAMHU, CBOWCTBA Ollepaly.

16. JIuneitnas koMOWHAIUS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTD M JIMHEHHAs 3aBUCUMOCTh T€OMETPUUECKIX BEKTOpoB. Kpurepuii nu-
HEWHOU 3aBUCUMOCTH.

18. INonsitue 6a3uca. KoopauHatel BeKTopa.

19. OproHopmupoBaHHbI 0a3uc. PasnoxkeHrne BeKTopa o BeKTopam Oasmca.

20. YnopsimodeHHasi TPOHKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE ¥ CMEIIaHHOE MPOU3BEICHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oasuce.

22.YcoBus OPTOTOHATBHOCTH, KOJUIMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.

23. JlunelHbIC IPOCTPAHCTRA.

24. Marpwuiia niepexoza oT 6a3uca K 6azucy.

25. CoOcTBEHHBIEC BEKTOPHI U COOCTBEHHBIC 3HAUCHUST MATPHUIIBI.

AHaJuTHYeCKas reoMeTpusi

1. Cucremsl koopAMHAT. J[eKapTOBBI IPSIMOYTOJIbHBIE KOOPAWHATHI HA TNIOCKOCTH U B IPOCTpPaH-
CTBE.

[TonspHas cuctema KOOpAUHAT.

PaznuuHble TUIIBI ypaBHEHUH TUIOCKOCTH U NIPSIMOM.

Beruucnenue pacctossHUNA MEXTy IBYMSI TOUYKAMH, TOUKOW U TIPSIMOM, TOYKOM M IJIOCKOCTBIO.
Brruncnenue paccTosHUS MEXY CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Brruucnenue yriioB Mexy AByMs IPSIMBIMU, IPSIMOU U MIJIOCKOCTBIO, ABYMS INTIOCKOCTSIMH.
Kpusbie BToporo nopsijika, X reoMeTpuueCKue CBOMCTBA U ypaBHeHUs. [IpuBeneHne kpuBoit
BTOPOTO MOPSJIKA K KAHOHUYECKOMY BUAY.

8. KanoHmueckue ypaBHEHUS AJUIATICA, TUTIEPOOIIBI, TApaOOJIBI.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPsIIKA.

10. Kanonuueckue ypaBHeHHS Cepbl, ILIANICOUAA, KOHYCOB, TUIIEPOOIONI0B, TapabOIONI0B.

Nookown

Tunosbie BApUAHTHI OMJIETOB
1o AucuuIuinHe «JInHeiHas anredopa»

MUHUCTEPCTBO HAYKU 1 BBICILIET'O OBPA3OBAHNS POCCUMCKON ®EJIEPALINN
®EJIEPAJILHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUPEXJIEHUE BBICLIEI'O OBPABOBAHNS
«MOCKOBCKHUM NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHMM IOJHUTEX)

dakynbTeT 0a30BBIX KOMIIETEHLIUH, Kagenpa «Matemaruka»

HuciunnuHa  «JIuHeliHas anreGpay

ObpasoBarenbHas nporpamMa 13.03.02 DnexkTposHepreTrka U snekTpoTexHuka. [Ipopuib
TpaHcnopTHas AJIEKTPOHUKA U IPOrpaMMUpyeEMasi CEHCOPHKA.

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Omnpenenurtenu u X CBOMCTBA.
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2. Pemuts MaTpuyHOe ypaBHeHHE XB=A, eciu A=|(l 2), B =(_1 ZW_

2 1) (0 1)
. X1+2%2 =-1
3. Pemmuts cucremy MeTO10M 0OpPATHOM MaTPHILIBI .
2)(1 - 3)(2 = 12

4. ]JlaHbl BEKTOpHI a=(-59,8), b = (-3,1,-2), €=(-810,-10). IIpoBepuTh — KOMILUIAHAPHBI JIH OHH.

Ecnu Her, HaiiTi 00beM napanienenunena, TIOCTPOSHHOTO Ha BEKTOPAX Z p ¢
5. Haiitu yron Mmexy Bektopamu a=(1,-2,-2) u b= (2,0,1).

YTBepkaeHo Ha 3acenannu kadeapel marematuku « 03» 05 2023 r., mporokost Ne 10

3aB. kadeapoii B.B. I'aneBko / /

MUHUCTEPCTBO HAYKU U BBICIIIET'O OEPA3OBAHUS POCCUMCKOM ®EJIEPALIN

OEJIEPAJIBHOE 'OCYZJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

VUYPEXJIEHUE BBICIIEI'O OBPABOBAHUS
«MOCKOBCKHU MOJJUTEXHUUYECKUI YHUBEPCUTET>»
(MOCKOBCKHU IIOJIUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Maremarrkay

Huctuminna  «JIuHeitHas anredpay

Ob6pazoBarenbHas nporpamma 13.03.02 DnekTposHepreTuka u anekTpoTexHuka. [Ipoduns
TpancropTHas 3IEKTPOHUKA U TPOrpaMMUpyeMasi CEHCOPHKA.

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Jlunetinas komOuHaius BekTopoB. basuc. KoopauHaTs! BekTopa.

1 2 -1)
|
2. Bpraucaute onpeaenuTens MaTpuipl C = AT, eciu A:F 1 0 J
011

o (4X1 —2X2 +3%X3 =12,
3. Pemmre CUCTEMY YpaBHCHHU MCTOA0OM Faycca %X +5x =3x =1,
1 2 3
|

[2X1+3Xp—2X3 = 3.

4. Tloka3atb, 4yTO BEeKTOpBl mM=(1,-1,2), N =(2,0,3), p=(-2,-1,1) oOpa3yroT Oa3uc B MPOCTPAHCTBE.
5. lano oOriee ypaBHeHUE NpsiMoii  —2x+3y —5=0. Hamucate: ypaBHEHUE NMPSAMOIi C YIIIOBBIM KO-

s dunmeHTOM; ypaBHEHHE MPSIMOH B OTpe3Kax; HOpMaJbHOE YpaBHEHHE MPSIMOM.

YTBepkaeHo Ha 3acenanuu kadeapsl mareMatuku « 03» 052023 r., mpotokon Ne 10

3aB. kadeapoii B.B. I'aneBko / /

I[J'Iﬂ MMPpOBCACHUA TPOMCEIKYTOUYHOT'O KOHTPOJIA 3HAHUH CTYACHTOB B IMCTAHIHTUOHHOM cbopMaTe

B pa3paboTaHHbIX Kadenpoit «MaremaTnka» OHJIaWH-KypcaxX UMEIOTCS UTOTOBbIE TECTHI.
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