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1.  Heuau, 3aga4u ¥ IJIAHUPYeMble pPe3yJbTaThl 00y4eHHs 110
AUCHMILIHHE

K OCHOBHBIM yensim OCBOCHUS NUCHUILTUHBI «JIMHeitHast anrebpay cleayeT OTHECTH:

- BOCIIUTAHHUE y CTYJIEHTOB 001l MaTeMaTHYECKON KYJIbTYpPBI;

- npuoOpeTeHne CTYACHTaMH IIUPOKOT0 Kpyra MaTeMaTH4YeCKUX 3HaHUH, YMEHHI 1 HaBbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJIEHTOB K HMHIYKTMBHOMY M J€AyKTUBHOMY MBIIUICHUIO
Hapsly C pa3BUTHEM MaTEMATUYECKOW HHTYHIINH;

- YMEHHE CTYJCHTAaMH Pa3BUBATh HABBIKK CAMOCTOSITEIBHOTO U3yUeHHs YUeOHOH U Hay4-
HOW JIMTEpaTypBl, CONEPKAIEH MATEMAaTUYECKUE CBEICHUA U PE3YJIbTaThI;

- IOJTOTOBKY CTYJCHTOB K JICSITEIHbHOCTH B COOTBETCTBUU C KBATH(DUKALIMOHHOM XapaKTe-
PHUCTHKOH OakayaBpa I10 HalpaBJICHUIO, B TOM yKciie GOPMUPOBAHUE YMEHUH UCIIOIb30BATh OCBO-
€HHBIC MaTEMAaTUYECKHE METO/bI B TPO(HECCHOHABHOM JesITeTbHOCTH.

- MOJIrOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHUAX LH(D-
POBOIl TypOYJIEHTHOCTH M BBICOKUX TE€XHOJIOTUYECKUX PHUCKOB COBPEMEHHOM U(POBOIl SKOHO-
MUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS TUCHUILTUHBI «JIMHEHast anrebpay clieayeT OTHECTH:

- OCBOEHHE CTYJICHTAMU OCHOBHBIX MOHATHUI, METOI0B, (OPMHUPYIOIIUX OOLIYI0 MaTeMa-
THYECKYIO TIOATOTOBKY, HEOOXOIMMYIO JUIs YCIICIIHOTO PEeIICHHs IPUKIIAIHbBIX 3a71ay;

- (opmupoBanue y cTyneHTa TpedyeMoro Habopa KOMIETEHIIUN, COOTBETCTBYIOIIHUX €TI0
HaIpaBJICHUIO TIOJATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

O6yuenne mo mucruiuinHe «JImHeiHas anreOpa» HampaBieHO Ha (OpPMHpPOBAaHUE Yy 00yUaro-
mxcs cienyromux komneteHuuil B coorBeTcTBuu ¢ @I'OC 13.03.02 DnekTposHepreTuka u 3JeK-
TPOTeXHHUKA (ypOBEHb OaKanaBpHara), yTBep KICHHBIM MPUKa30M MUHHUCTEPCTBAa 00pa30BaHUS U
Hayku Poccuiickoit @enepanuu ot 28.02.2018 Ne 144 (pen. ot 19.07.2022 Ne 662)

Koa m HaumeHoBanue KOMIETEHIMIA NHauKaTopbl 10CTHKEHUST KOMITe-

TCHIIUHN

OIIK - 3. CrtocoGeH MPpUMEHATHh COOTBETCTBY-
IO (PU3MKO - MaTeMaTHYECKHUI anmapar,
METO/Ibl aHAIN3a U MOJAEIINPOBAHNUS, TEOPETH-
YECKOI'0 U AKCIIEPUMEHTAIILHOTO MCCIIEA0BA-
HUS TIPU pellieHUuH NpodecCHOHANBHBIX 3a/1a4

HOIIK-3.1. Mcnionb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUTLINH, METO/IbI
anreOpsl 1 MaTEMaTUYECKOTO aHau3a, Tud-
(hepeHInaTbLHOTO U UHTETPAIbHOTO UCUHUCIIe-
HUS, YUCTICHHBIX METO/I0B; (hU3HUECKUE sBIIe-
HUS ¥ 3aKOHBI MEXaHHUKH, TEPMOJTUHAMUKH,
AJIEKTpUYECTBA MarHETU3Ma, ONTHKH.
NOIIK-3.2. BeinosiHseT aHalu3 U MOJEIUPO-
BaHUE, TEOPETUYECKUE U IKCTIEPUMEHTAIIb-
HBIC UCCIIEIOBAHUS TPU PELIICHUH MPOQECCH-
OHAJIbHBIX 3aJ1a4 C UCMOJIb30BaHUEM (PU3UKO-
MaTEeMaTHYECKOTo anmapara.

HOIIK-3.3. [TpuMeHsieT METOIbI BBISIBIICHUS
pOoOJIeM B AJIEKTPOIHEPTETUUECKOM OTpacIn
C MCTIOJIb30BaHNUEM HAaBBIKOB aHAIUTUYECKOTO
1 SKCIIEPUMEHTAIBHOTO UCCIEA0BaHUS OC-
HOBHBIX (PU3NYECKUX 3aKOHOB U TEXHOJIOTU-
YECKUX MPOLIECCOB.




2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

JluciurmiimHa OTHOCHUTCS K 00si3aTenbHON yacTu O65oka bl: Moayns «MaremaTH4ecKkne U ecTe-
CTBEHHO-HAy4HbIC TUCIUTIIIUHBDY.
E€ nzydenue obecneunBaeT u3y4eHue TUCIHUILIINH:
B obazamenvron vacmu:
MaTeMaTHYeCKUN aHaIIn3;
buzmka;
XHMHS;
TEOPETUYECKUE OCHOBBI AJIEKTPOTEXHHKHU;
TEOpeTHUECKasi MEXaHUKa;
3JIEKTPOHUKA;
HSKOHOMUKA U YIPaBJICHUE B SHEPTETUKE.
B uacmu, omnocawetics k 31eKkmusHbIM OUCYUUNTUHAM.
- MaTeMaTUYEeCKHEe METOAbl MOACIUPOBAHUS U aHAIIU3A DJIEKTPUUECKHUX U JIEKTPOHHBIX CHU-

CTEM.

3. Crpykrypa u coaep:KaHue JUCHUIINHbBI

OO01mast TpyA0eMKOCTh JUCIUIIIMHBI COCTABISAET 3 3a4eTHbIE eNUHUIIBI - 108 gacos.

3.1. Buabl yueOHoii padoThI M TPYA0EMKOCTH

3.1.1 Ounas ¢opma o0y4eHust

. KosmuectBo
n/n Bun yueOHo# padoThI 4ACOB Cemectp 1
AyIUTOpPHBbIE 3aHATHS 48 48
B toMm uucne:
Jlexun 16 16
1.
CeMuHaApCKUE/TIPAKTHUCCKUE 3aHATH 32 32
2.
JlaGoparopHbie 3aHATHUS - -
CamocrosiTesibHast padoTa 60 60
IIpome:kyTOUHAS aTTeCTANMS
3K3aMEH C) 6]
Hroro 108 108
3.1.2 3aouynas ¢popma o0yueHust
. KoanuectBo
n/n Buna yueOHo# padoThI 4ACOB Cemectp 1




AyIMTOpPHBIE 3aHATHS 16 16

B ToM uucie:

Jlexiiun 6 6

CemuHapcKue/mpakTHIECKUE 3aHATHS 10 10

JlaGopaTopHble 3aHATUS - -

CamocrosiTeibHas padoTa 92 92

HpOMemmimaﬂ aTrecranus

3K3aMEH ) C)

Hroro 108 108

3.2. Temaruuyeckuii IJIaH U3YYEeHUS] TUCHHUILINHBI

Temaruueckre TUTaHbl H3yYeHUs JUCIUILTUHBI IO OYHOH ¥ 3a09HOU (hopmaM 0OydeHuUs pa3me-
IICHBI B MMPUJIOKEHUH 1 K paboueit mporpamme.

3.3. Coneprkanue pa3iesioB TUCHUNINHbBI

BBenenune

[Ipeamer, 3agauu u conepxaHue TUCHUILUIUHBL. OCHOBHBIE 3TaIbl PA3BUTHUS AUCIUIUIMHABIL.
CrtpykKTypa Kypca, €ro MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBA3b C IPYTUMU IUCIUTUTMHAMHU.

Paszgea 1. DiieMeHTHI JIMHEHHOH aJIredpbl

Tema 1. MaTpuubl U onpeaeJnuTe M.

[Tonsitue matpuubl. Buasl matpu. JleictBus Hag maTpuiamu. Onepanuu HaJl MaTpULIaMHU
U UX cBoicTBa. Omnpenenutenu, UX CBOMCTBa U BhIYKciIeHUs. [IoHATHS MUHOpaA U anredpande-
CKOTI'O IOIIOJIHCHUSI. PaSJIO)KeHI/Ie OHp@I[eJII/ITeJIH 110 3JIEMCHTaAM CTpOKI/I NN CTO.H6I_[a. BBI‘II/ICJIG-
HUE ONpeIeTUTENeH pa3InNuHOTO MOPsIIKa.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCICHUS. DJIeMEHTapHble nmpeoOpa3oBaHUs MaT-
pun. IlpuBenenue MaTpuilbl K AMArOHAILHOMY WM TpaleleBUAHOMY BUAY. MatpuuHas popma
3aMMCH CUCTEMbI TUHEHHBIX alreOpandecKux ypaBHeHHH. PaHT MaTpuIib!.

Tema 2. Pemienne cucTeM JJUHEHHBIX aJIre0pandecKuX ypaBHEHHU.

CucTeMbl IMHEHHBIX anreOpandecKux ypaBHEHUH, OCHOBHbIC MOHATHA. Perenue cucrem
JUHEHHBIX ypaBHEHHH MeTooM Kpamepa, meTonom obpaTHO# MaTpulibl, MmetoaoM ["aycca. Teo-
pema Kponekepa — Kanennu. Pemenrne npon3BoJIbHBIX CUCTEM JIMHENHBIX YPAaBHEHUN METOJIOM
I"aycca. Pemienne oqHOPOIHBIX CUCTEM JIMHEMHBIX YpaBHEHU. KpuTepuii cyecTBOBaHUS HETPHU-
BHAJIbHBIX PELICHHUIA.



Pa3znen 2. DiieMeHTbI BEKTOPHOI ajaredpbl

Tema 1. Jluneiinsle onepaiiy HaJi BEKTOPaMH, UX CBOHCTBA. JIMHeliHbIe KOMOMHALIMY BEK-
TOpOB. JIMHEVHAs 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. basuc cucremsl BekTopoB. Enun-
CTBEHHOCTb Pa3JIOKEHUs BEKTOpa 1o 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CxalisipHO€, BEKTOPHOE U CMEIIAHHOE MTPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB. BhIuncieHne ckaisipHOro, BeK-
TOPHOTO U CMEIIaHHOTO NMPOU3BEICHHUI BEKTOPOB, 33JaHHBIX KOOPJUHATAMU B OPTOHOPMUPOBAH-
HOM Oasuce.

Tema 3. Jluneiinbie npoctpancta. [lonsTre 6a3uca NpocTpaHCTBAa FTEOMETPUYECKUX BEK-
TopoB. [IpeobpazoBanme MaTPHIIBI TMHEHHOTO OTiepaTopa mpu nepexoze ot 6asuca k 6azucy. Coo-
CTBEHHBIEC 3HaYCHUS U COOCTBEHHBIE BEKTOPHI MATPUIIBI.

Pa3zgen 3. KoMiiekcHBIE YHCJIa U MHOTOYJIEHBI

[TonsiTne KoMIIIEKCHOTO yncaa. @OopMbl 3aMUCH KOMIUIEKCHBIX yKcen. JleicTBUS Hal KOMILIEKC-
HbIMU yuciaaMu. Popmyna Myaspa. M3BieueHre KOpHS N-OM MOJOKUTEIBHON CTENEHU U3 KOM-
MJIEKCHOTO yuca. Pa3nokenne MHOrouwIeHa Ha MHOKUTETU. OCHOBHAsI TeopeMa aiareOphl.

Pa3nes 4. AHannTH4yecKasi reoMeTpHs

CucreMsl KoopAMHAT. JlekapTOBBI IPSIMOYTOJIbHbBIE KOOPAWHATHI HA INIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHas cucrteMa KOOpIUHAT.

Tema 1. IIpsiMble U IIOCKOCTH

Paznuunplie TUTIBI ypaBHEHUH JTOCKOCTH U YPaBHEHUM MPSIMOM (HA TUIOCKOCTHU M B IPOCTPAHCTBE).
Brruucnenue paccTosHUN MEXy ABYMsI TOYKAMM, TOYKON U MPSIMOU, TOUKOU U INIOCKOCTBIO.
Beruncnenue paccTosHAA MEKIY CKPEIUBAIOIUMUCS MTPSIMBIMU.

Boruncnenue yrioB Mexay AByMs IPSIMBIMU, IPSMOM U IJIOCKOCTBIO, JBYMsI IIJIOCKOCTSIMHU.
Tema 2. KpuBble 1 MOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBsle Broporo nopsijika, ux reoMeETpUYECKNE CBOMCTBA U ypaBHEeHHUsI. [IpuBeneHre KpuBoii BTo-
pOro nopsiika K KAHOHMYECKOMY BH]TY.

YpaBHEHHE MOBEPXHOCTHU BTOPOro nopsiika. KaHoHndyeckue ypaBHEHUs Cephl, HIUTUIICOU A, KO-
Hyca, Turiepooson1a, mapadoaona.

3.4. TemaTuka NPpaKTHYECKUX 3AHATHI MO JMCHMILJIMHE
«/Iuneiinas anredpa»

3.4.1. Ounas ¢popma o0yueHust

Ne 3ansTHs Tewma 3aHsaTHA

1 Paznen 1. DiieMeHTHI JIMHEHOM aJaredOpbl. MaTpuilbl, 1eHCTBUS
HaJl MaTpHLIAMHU.

) Onpenenurenu, UX CBOMCTBA M BhIYUCIEHUE. MaTpuuHas 3anuch
CHUCTEMBI JINHEWHBIX YPaBHEHUM.

3 OO6partHasi MaTpHIIA U €€ BEIYUCICHHE.
CucreMbl TUHEHHBIX aNTeOpanyecKux YpaBHEHHH, OCHOBHEIE IO~

4 HATHS U onpeiesieHus. Pelienue cuctem JIMHEHHBIX ypaBHEHHI
meTosoM Kpamepa, MeTo10M 00paTHOM MaTPHITBI

5 Pemienue cucrem JIMHEHHBIX YpaBHEHUM MeToaoM ["aycca. Panr
matpuubl. Teopema Kponekepa — Kanemu.

6 Meron [Maycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEUHBIX YPaBHEHUH.
OpnHOpOHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHHUH.




Pa3nes 2. DiieMeHTBHI BeKTOpPHOI anredpsnl. Bexkropsl. JIunei-
HbIE ONEpalui HajJ BEKTOpamu, UX cBoWcTBa. JIuHeiHOE mpo-
CTPAHCTBO T'€OMETPUUYECKUX BEKTOPOB. lIoHATHE NTMHENHONW KOM-
OuHaIMy BEKTOPOB. JIMHEHHO HE3aBUCUMBIC W JIMHEWHO 3aBHUCH-
MbI€ CCTEMbI BEKTOPOB.

[TonsTHE Ga3uca MPOCTPaHCTBA FEOMETPUUECKUX BEKTOPOB. Koop-
OUHATHL BekTopa. OpToHOpMUpOBaHHBIH 0asuc. KommuHeapHOCTb,
OpPTOrOHAJIBHOCTh ¥ KOMILUIAHAPHOCTh BEKTOPOB.

CkansipHOE IPOM3BEIEHUE BEKTOPOB U €TI0 CBOMCTBA. Y CJIOBHE Op-
TOTOHAJIBHOCTH BEKTOPOB. BekTopHOE pon3BeieHNE IByX BEKTO-
POB, €ro CBOMCTBA. Y CI0BHE KOJUIMHEAPHOCTH BEKTOPOB

10

CMmenaHHOe MPOU3BEICHUE TPEX BEKTOPOB M €ro CBOMCTBA. BbI-
YUCJIICHHUC OG’bGMa napaujicjacnuicaa u nmupaMmu/ibl. YcnoBue KoM-
IJIAHAPHOCTU BEKTOPOB. BhIuncieHne ckaasipHOro, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEACHUN BEKTOPOB, 3aJJaHHBIX KOOpJIUHATAMU
B OPTOHOPMHPOBAHHOM Oasuce.

11

Jlunelinble mpocTpaHcTBa. PazMepHoCTh U 0a3uc TMHEHHOTO Mpo-
CTPaHCTBA.

Martpuia nepexona ot 6a3uca k 6a3ucy. [IpeoOpasoBanue Koop-
JTMHAT BEKTOpa MpH M3MeHeHuH Oasuca. JImHelHbIe omepaTophl,
JecTBUS ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI
CcOOCTBEHHBIEC 3HAYEHUS] MATPUIIBI

12

Pa3znen 3. KommiekcHbIe YHCJIa 1 MHOTOYJIEHBI MHOKECTBO
KOMIUIEKCHBIX 4Kcesl. @DOpMBbl 3alIMCH KOMIUIEKCHBIX uKcen. Jlei-
CTBUA HAJd KOMIIJICKCHBIMHU YW CJIaMU. PaBHO)KeHI/Ie MHOT'OYJICHA Ha
MHOYKHUTEJIH, OCHOBHAsI TEOpeMa aareOpsl

13

Pa3nes 4. AHannTH4yecKasi reoMeTpHs
CucrteMbl KoOpauHAaT. Pa3nuyuHble TUIIBI YPAaBHEHUH MIJIOCKOCTH

14

PaznuuHble TUIBI ypaBHEHUM IPSAMO HA MNIOCKOCTH U B MPOCTPAH-
CTBE

15

B3aumHOe pacnonoxeHue NpsMBIX Ha IJIOCKOCTH M B IPOCTPaH-
cTBE. BIunCiieHNE pacCTOSHUM MEXKy ABYMs TOUKaMH, TOUYKOU U
npsIMOU. BprlumcieHne pacCTOSHMS MEXKIY CKpPEIIUBAIOIUMUCS
IpsAMbIMU. B3auMHOE pacroioKeHUe IUIOCKOCTeW. Brrumcienue
pacCTOSIHUN MEXKTY TOYKOW U TIOCKOCTBIO

16

KpuBble BTOporo nopsiika ux reoMeTpuuecKkie CBOMCTBa. Y paBHe-
HUS 3JUIHIICA, TUIIepOoIIbl, mapabdosbl OO0Iee ypaBHEHHE KPUBOH
BTOpOro nopsiaka. IlpuBenenne kpuBoil BTOporo nopsiaka K KaHo-
HUYecKoMy BUAY. IIOBEpXHOCTH BTOPOIO MOpsIKa

3.4.2. 3aounas popma o0yueHust

Ne 3austusa

Tema 3angaTHS

1

Pazgen 1. DiieMeHTHI JIMHEHHOM aaredpbl. MaTpuiibl, 1eHCTBUSA
Hazqg ManI/II_[aMI/I. OHpGI[eJII/ITeJII/I, nux CBOfICTBa 1 BBIYHUCJICHUC.

2

Pemenue cucreM TMHEHHBIX aNreOpanvdecKux YpaBHCHHN METO-
oM Kpamepa, Mmetoiom oO6paTHO# MaTpuiibl, MeTogoM ["aycca.




Pa3nes 2. DiieMeHTHI BeKTOPHOI ajaredpsbl. JIuHeiinble onepa-
IIUM HaJl BEKTOPaMH, UX CBOMCTBA. BrlunciaeHne ckaisapHoro,
BEKTOPHOT'O U CMEIIAHHOTO TPOU3BEACHUI BEKTOPOB. . C0o0-
CTBEHHBIE BEKTOPbI U COOCTBEHHBIE 3HAUEHHS] MATPULIBI

Pa3nen 3. KomiuiekcHble UM CJIa H MHOTOYWIEHBL. JIeHCTBHS Ha
4 KOMILJIEKCHBIMH 4uciIaMu. Pa3nokeHrne MHOroOwieHa Ha MHOMXKH-
TCIN

Paznen 4. Anaaurudeckasi reomerpusi PaznuuHeie TUIBI ypaB-
HEHUM IUIOCKOCTH M MPSAMOM HA IUIOCKOCTH U B MPOCTPAHCTBE.
[Ipocreiimue 3amayvl aHAJTUTHYECKON TeOMETpUM (BBIUMCICHUE
pacCTOsIHUM U YTJIOB)

4. Y4eOHO-MeTOAMYeCKOe U MHPOPMALTMOHHOE o0ecredeHne

4.1. HopmartuBHblie 10KyMeHTbI 1 'OCToI

®OI'OC 13.03.02. DmekTposHEpreTUKa M AJIEKTPOTEXHUKA (YpOBEHBb OakamaBpuara), yTBEp-
XKJIEH TMpHKa3oM MuHUCTepcTBa oOpazoBaHust W Hayku Poccuiickoit ®enepanuu ot
28.02.2018 Ne 144 (pen. ot 19.07.2022 Ne 662)

AxaneMuyeckuil yueOHBIN MJIaH MO HanpaBieHuto moAroToBku: 13.03.02 DnekTposHepreTuka
U snekTpoTexHuka. [Ipopunb: DnexkTpooOopyJoBaHHE M IMPOMBILIUIEHHAs 3JEKTPOHHUKA.
®opma oOyuenus — ounasi. 2023.

AxafgeMu4ecKuid yueOHBIH TIJ1aH 10 HanpaBieHn o moaroToBku: 13.03.02 DnexkTposHepreTuka
U 3nekTporexHuka. [lpoduns: DnekrpocHadxenne. Dopma oO6yuenus: — 3aouHasi. 2023.

Vka3 [Ipe3unenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Ctparerun Hay4dHO-TEX-
HOJIOTM4eCKOro passutus Poccuiickont denepanum».

[Tpuka3z MunuctepcTBa o6pa3oBanus U Hayku Poccuiickoit @enepanum ot 23.08.2017 Ne 816
«O6 ytBepxaeHuu Ilopsiika MPUMEHEHUsT OpraHU3aUSAME, OCYIIECTBISIOIIMMU 00pa3oBa-
TEJIbHYIO AEATENbHOCTb, JIEKTPOHHOIO 00Y4€EHUs, IUCTAaHIIMOHHBIX 00pa30BaATEIbHBIX TEXHO-
JIOTHI IPU peann3anuu o0pa3oBaTeIbHBIX IPOrPaMM».

4.2. OcHoBHas JuUTEpaTYpa

3abonorckuit B.C. JIuneiinas anrebpa u aHaTUTHYECKask TeoMeTpus (yIeOHBIH KOMILIEKC):
yaueOHoe nmocodue, 2-¢ uza. Crep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Breiciiee o6pa3oBa-
HUe: 0akanaBpHar).

Cuporuna U.K. Jlunelinas anredpa v aHAIMTHYECKAsi TEOMETPUS: HHTEPAKTUBHBIN KypC:
ydyebHoe mocodue mis By3oB. CII6, U3a-o Jlans, 2022. 180 c.

Kypc nexuuii mo nuHeHoi anredpe U aHAIUTHYECKOI reomeTpun: yueoHoe nocoodue. // Kyn-
psasueB b.1O., Marsam B.U., [lokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. nexTpoHHBIi pecypc. |

4.3. JlomoJIHHTeJIbHAs JIMTepaTypa

Kpatkuii xypc BbICIIEH MaTeMaTHUKH [DIJIEKTpPOHHBIN pecypc]: y4ebd. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpana.] .

3yokoB B.I'., JIsxosckuii B.A., Mapteinenko A.W., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JJI TEXHUYSCKUX BBICIINX YueOHBIX 3aBenenuil. Yactu 1-4. M.: MI'TI1Y, 2012. 400
9K3.


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

3. Wneun B.A., [To3nsk O.I'. Ananutnueckas reometpusi. M.: Hayka. ['naB. pea-us ¢pusznko-ma-
TeM. IuT-pbl, 1988. 224 c.

4. beknemuies, [[.B. Pemenue 3amau u3 Kypca aHaIMTUYECKOW N€OMETPUU W JTUHEUHOM aj-
re0pbl [ DneKTpoHHBIN pecypc]: yued. mocodue - DneKTpoH. AaH. - Mocksa: @uzmatnut, 2014.
- 192 c. [Pexxum goctymna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ sxpana. ]

4.4. DaekTpoHHBIE 00pa3oBaTebHbIE PECYPChI

[TpoBeneHue 3aHATHIA U aTTECTAIMA BO3MOXKHO B IUCTAHIIMOHHOM ()OopMaTe ¢ IPUMEHEHUEM CH-
CTeMbl TUCTaHIIMOHHOTO oOydeHus yHuBepcurera (CO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpori «MaTtemaTrka» 3JIEKTPOHHBIX 0OpaszoBarelnbHBIX pecypcoB (DOP) mo Bcem pasnmenam
POTPAMMBI:.

Hazanune OOP
Jluneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYeCKasi TeOMETPHSI https://online.mospolytech.ru/local/crw/course.php?id=2843

Jlunetinas anreOpa u aHamuTu- | https://online.mospolytech.ru/course/view.php?id=462
9JecKasi TeOMeTpus

Pazpaborannsie JOP BKII0YAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsaok mpoBeneHus padOT B AUCTAHIIMOHHOM (hopMmaTe yCTaHABINBACTCS OTACIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOpa Mo yueOHo# paboTe /M HEeHTPOM Y4eOHO-METOANYECKOM paboTHI.

Kaxnpiii cTyeHT obecrieueH WHANBUAYAIbHBIM HEOTPAHHUYEHHBIM JOCTYIIOM K 3JICKTPOHHOM

OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

HNHTepHeT-pecypehl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepraibl B AICKTPOHHOM BUJE, MPE-

CTaBJIEHHBIEC Ha caiiTe mospolytech.ru B pazuene: «l{eHTp MaTemMaTH4ecKOro 00pa3OBaHMSM

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

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

[Tone3npie yueOHO-MeTOAMYECKHE U HHPOPMAIMOHHBIE MATEPUAIIBI PEACTABICHBl HA CaTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW ceTr «IHTepHET» IIJIsl OCBOCHUS

TUCIUTITMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHOe
odecreueHue

Ne| HaumenoBanue | Pazpadorunk I1O JocTynHocTh Ccblika Ha Enunblii peectp
(nmpaBoodJiana- (IMLIeH3MOHHOe, | POCCHIICKHMX NMPOrpaMMm s
TeJb) ¢B00OIHO pac- 9BM u B/l (npu Haanumnu)
NnpocTpaHseMoe)
1 [ Astra Linux | OOO JInneHsnoHHoOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
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https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
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

2 [ MoitOduc 00O "HOBLIE JIuneHsnoHHoE https://reestr.digital.cov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOTU" 75

4.6. CoppeMeHHbIe IpodeccuoHATIbHBIE 0a3bl JAHHBIX U HH(pOPMAaLMOHHbIE CIIPa-
BOYHbIE CHCTEMbI

Ilepeuenn pecypcoB cetn UHTepHeT, 1OCTYNHBIX 1JIs1 OCBOCHHUS IMCUMIIJIMHbI:

HaumeHoBaHue Ccbuika Ha pecypc JoctynHocTh

HNHpopManHOHHO-CIIPABOYHbIE CHCTEMBbI

HocrtynHa B cetn UH-
https://stackoverflow.co
Stack Overflow / TepHET O6e3 orpaHuye-
m,
HUUN

Undopmanuonusie pecypest Cetd | http:// www.consultant.ru | locTymHo
Koncynbrantlimoc

[Topran ®enepanbHbIX rocyaap-
CTBCHHBIX O6pa3OBaT€.HBHbIX CTaH-
JTapTOB BBICIIETO 00pa30oBaHUs

http://www.fgosvo.ru. HoctymHO

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ Hocrynna B cetu Un-
TepHET O6e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | locrynna B cetu Un-
v/ TepHET O6e3 orpaHuye-

HUMN

IIpodeccuonanbublie 6a3b1 JAHHBIX

basa naHHBIX HAyYHOH AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOM OMOIMOTEKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | locTymHo

MoJIUTEeMaTH4YecKas peepaTUBHO-
oubnuorpaduueckas u
HayKoMmeTpuueckas (0ubamomeTpu-
yeckas) 6aza JaHHBIX
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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.elibrary.ru/
http://webofscience.com/

5. MaTepHaJIBHO-TeXHI/I‘leCKOC odecreueHue AUCHUIIJINHBI

MarepunanbHo — TeXHHYECKas 0a3a yHUBEpCUTETa 00ECTIeunBaeT MPOBEICHNE BCEX BUIOB
3aHATHUH, IPETyCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM U
IPOTHBOIIOKAPHBIM ITPABUIIAM M HOPMaM.

Kadenpa «MaremaTrka» He pacrnonaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM M UCIIOIb-
3yeT ydeOHbIe ayTuTOpHUH U3 o01Iero (GoHIa YHUBEPCUTETA.

[Tpu HeoOXoAUMOCTH AJISt IPOBEICHHSI UHTEPAKTUBHBIX MPAKTHUECKUX 3aHATHH UCIIOIb3Y-
I0TCSI KOMITBIOTEPHBIE KJIACCHl YHHBEPCUTETA.

6. Meroauyeckue peKoMeHIalun

6.1. MeTozmquKne PECKOMEHAAIINN NJIA TMIpenoaaBaTe’id 1Mo opranusanumn oﬁyqe-
HUA

[Ipexne Bcero, cienyeT oOpaTuTh BHUMaHKUE CTYACHTOB Ha TO, YTO IPAKTHYECKU BECh U3Y-
YaeMblil UMU MaTepuai He TpeOyeT Kakol-1100 CreualbHOM (IOTOTHUTEIBHOW) MTOATOTOBKH U
BITOJIHE MOJKET OBITh YCIIEIIHO U3YyU€H, €CIIU CTYJIEHTHI OYAyT IOCenaTh 3aHATHs, CBOEBPEMEHHO
BBITIOJIHATH JOMAIIIHUE 331aHUS U MTOJIb30BaThCA (IIPU HEOOXOAMMOCTH) CUCTEMOM MJIAHOBBIX KOH-
CyJIbTAllM B TEUEHHE KaXKJIO0ro ceMecTpa. Bomlenmue B Kypc MaTEMaTUKH pa3/ieiibl SBISIOTCA
KJIACCUYECKHUMH, B TO 7K€ BPEMS OHU NIPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIMPOKOE pac-
MIPOCTPAHEHHUE JUISl PEIICHMS PA3HOTO POJia 3a/1a4 BHYTPU CaMOM MaT€MAaTHUKHU U MPUKJIAIHBIX 3a-
nad. MIX ocBOEHHE MOMOKET CTyIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MIUCbMEHHYIO PeUb, YCIEUTHO MPUMEHATh HAKOMJIEHHbIE 3HAHUS B IPO(EeCCUOHATBLHOM
JEATENBHOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHSITHI PEeKOMEHJ0BAaTh CTYJEHTaM OCHOBHYIO U JIOMOJI-
HUTEJIBHYIO JIMTEPATYPYy, a B KOHIIE CEMECTPA JaTh CIUCOK BOIIPOCOB JJIs IOATOTOBKH K SK3aMEHY.

Ha nepBom 3aHsATHN IO JUCIHUIUIMHE CIIEAYET 00s3aTeIbHO MPOUH(DOPMHUPOBATH CTYACH-
TOB 0 BHJIE M (hOpMe MPOMEKYTOYHOM aTTECTALMU 110 TUCIHUILIMHE, CPOKaX €€ MPOBEACHUS,
YCIIOBHSX JOMYCKa K MPOMEXYTOYHON aTTECTAllMH, TPUMEHSEMBIX BUAAX TPOMEKYTOYHOI'O KOH-
TPOJIS.

N3noxenne TeOpeTHUECKOro MaTepHualia JOJKHO COMPOBOXKAATHCS MIUTFOCTPATUBHBIMHU
IpUMEpaMu, TIIATEIFHO OTOOPAaHHBIMH IPENnoaBaTeieM TaK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKH [TPU PELIECHUN 33Ja4l HE OTBJIEKAJIHU OT IJIABHOTO: OCMBICIICHUS UJIEU U CyTH IPUMEHS-
eMbIX MeTo0B. ClieZlyeT Bcerza yKa3blBaTh IPUMEPbl IPAKTUUECKOIO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHUSIX YpaBHEHUU U GOpMYIL.

[TpakTudeckue 3aHATHS JODKHBI OBITh OPTaHM30BAHBI MPEMOIABATEIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI HA MEPUOJUYECKOE BHITIOJHEHHE CTYyACHTaMU HEOOJbIION CaMOCTOsI-
TEJILHOM padOoThI B ay TUTOPHUHU ISl IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepuaa.

[IpenogaBaTenp, BenyIUi MpaKTUYECKUE 3aHATHS, JODKEH COIVIaCOBBIBATh yUeOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C JIEKTOPOM, UCTIOIB30BATh €ANHYIO CUCTEMY 0003HAYECHUH.

[IpenomaBatento ciemyeT 1OOMBATHCS CUCTEMATHYECKON HEMPEPHIBHON pabOThI CTYIEH-
TOB B TEUCHHE CEMECTPa, HEOOXOAMMO BBISBISATH CHIIBHBIX CTYACHTOB U MPUBJICKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO poja OJIMMITHAIaX U KOHKypCax.

CTyZneHT IOJKEH OLylaTh 3aMHTEPECOBAHHOCTD MPENOIABATENsl B JOCTUKEHUHM KOHE-
HOTO pe3yJsibTaTa: B NMPUOOPETEHHH OOYYaIOIUMUCS MPOUYHBIX 3HAHUM, YMEHHH U BiaJeHUs
HaKOIIJICHHOM nH(popMaIMeit s peleHus 3a1a4 B popeCCUOHATBbHON AeATEIIbHOCTH.

6.1.1. O6pa3oBaTesibHbIE TEXHOJIOTHHI

Bo3moxHO mpoBeieHNe 3aHATHI U aTTecTaluil B AUCTAHIUOHHOM (hopMaTte ¢ MPUMEHEHUEM CH-
CTeMbI AucTaHIInOHHOTO 00yueHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
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benpoii «MaTemaTuKa» MEKTPOHHBIX 00pa3oBaTeabHbIX pecypcoB (DOP) (cm. m.4.4).
[opsimok npoBenieHns paboT B TUCTAHIMOHHOM (pOpMaTe YCTaHABIUBACTCS OT/AEIbHBIMH PacIo-
PSOKEHUSIMH TIPOPEKTOPA 10 yU4eOHOM paboTe W/ Wi IEHTPOM Y4eOHO-METOINIECKOM pabOTHI.

6.2. Mertoanueckue yKazaHus AJs1 00y4arOUIUXCsl MO0 OCBOEHHIO
JUCIHHUIITNHBI

Pa3zgesn: 3j1eMeHTHI JIMHEHHOH ajaredpbl

Matpunsl 1 onpeaenauTeau. [Ipexie BCero, CTyICHT JO/DKEH MOHATh, YTO MaTPHIIA —
9TO Tabnuia yrcen (mpudeM 3Ta TabIuIa MOKET UMETh OJJMHAKOBOE YUCIIO CTPOK U CTOJIOIOB, a
MOJKET OBITh M IPSIMOYTOJIBHOK ), @ ONIPEICITUTEIh- 3TO YKCIIO, 3aIMChIBAEMOE B BUIC KBaJIpaTHON
TaOJIUIIBI, TO €CTh ONMPEACTUTENN CYIIECTBYIOT TOJBKO Y KBaPATHBIX MATPHIL.

Crnenyet o0paTtuTh 0c000€ BHIMaHUE HA OTIEPAITUI0 YMHOKCHHS TPSIMOYTOIBHBIX MATPHII
U TIOHSTH, KAKUM TIOJYy4YaeTCsl MOPSIOK MaTPUIIBI — Tpou3BeneHuss. OcOOEHHOCTh MaTPUIl TaKKe
COCTOHT B TOM, YTO IPOU3BEACHUE MATPHII HE TIEPECTAaHOBOYHO, TO ecTh AB # BA .Cienyer 00s-
3aTeNbHO YOSIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIIUE 3a1a4H.

BaxxHbIM sBJISCTCS TOHATHE OOpaTHOW MaTpuilsl. Hajgo 3HaTh yCIIOBHE CYIICCTBOBAHHUS
00paTHON MaTPUIIBI U AITOPUTM €€ TocTpoeHus. [locie ee BEIYHCIEHUS 1eJIeco00pa3Ho JenaTh

TIPOBEPKY MPABUILHOCTU PEILEHHs, BHIOIHUB ONepauio yMHoxkeHust A4 = E (1omkHa nomy-
YUTHCS €IMHUYHASI MaTPHIIA)

[Tpu u3ydyeHuu onpenenuTeneid Haao0 YeTKO YCBOUTH MOHATHS MHHOPA, Ire0pandeckoro
JIOTIOTHEHHU S, 3HaTh MHOTOUHCIICHHBIE CBOMCTBA onpenenutens. [jis 0OCBOGHUS! TEXHUKU BBIYHC-
JICHUS ONpeAeTUTeNeH 1eaecoo0pa3Ho, BHIOPAB MPOU3BOJIBHBIA ONPEICTUTENb BBIIIE TPETHETO
MOPSAJKA, PACKPBITH €0 PA3IMYHBIMU CIIOCO0aMU, MPUMEHSISI Pa3IokKEeHHEe U MO CTPOKaM U 1O
cronbam. O6paTuTe BHUMaHUE, KAaKUE CTPOKH (CTONOLIBI) IPEANIOYTHTEIbHEE BEIONPATH I pac-
KPBITHS OTIPECIIUTENIS, YTOOBI YIIPOCTUTH €T0 BhraucieHue. OcooeHHo 2 (PEeKTHBHO BBIUUCIICHUE
OTIPENICIIUTEIS C TIOMOUIBIO AJIEMEHTAPHBIX MTPe0Opa30BaHUN, TPUBOAALINX €r0 K TPEYTOJIbHOMY
BUTTY.

[Tpu u3yyeHHUn pemeHui cucTeM JIUHEHHBIX anredpandeckux ypaBHenuit (CJIAY) obOpa-
TUTE BHUMAHUE, PEXK/IE BCETO, HA MOHATUE PEIICHUS CUCTEMbI M YCIIOBUS CYIIECTBOBAHUS pelle-
HUH B 3aBHCHMOCTHU OT COOTHOIIEHUS MEXKIY PaHTOM MaTpPHULIbI, PAHI'OM PACIIMPEHHON MaTPHULIBI
CUCTEMbI M YUCJIOM HEU3BECTHBIX U ypaBHeHUU. OOpaThTe BHUMaHUE Ha YCIIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona oOpatHoi MaTpuilsl. BHUMaTenbHO pazbepuTe MpUMephl pelIeHus
MIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHUi metonoM [aycca (BBeneHue Oa-
3MCHBIX U CBOOO/IHBIX MIEPEMEHHBIX ).

Pa3zgen: DiieMeHTHI BEKTOPHOI ajireopbl

[Ipu M3ydyeHuu AaHHOW TeMbl 0OpaTUTE BHHUMAHUE Ha JIMHEHHbBIE ONEparuy HaJ BEKTO-
paMu, Ha TIOHSTHUS JINHEWHOW HE3aBUCUMOCTH U IMHEHHOM 3aBUCHMOCTH BEKTOPOB, Ha (DyHIaMEH-
TaJIbHOE TOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pa3Jio-
JKEHHE BEKTOpa 1o 6a3ucy.

3HaTh ONpeeeHne, TeOMETPUIECKHE CBOMCTBA CKATISIPHOTO, BEKTOPHOTO U CMEIIAHHOTO
IIPOU3BEICHUSI BEKTOPOB, (OPMYJIBI I UX BHIYMCIICHUS B BEKTOPHOU U B KOOpJIMHATHOU (hopMme.
O0s3aTenbHO 3HATh U YMETh NIPOBEPSTH YCIOBUS OPTOrOHAIBHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HapHOCTH BEKTOPOB.

Pazgen: koMIIeKCHbIE YMCJIa U MHOTOYJI€HbI

B sToM paznene, npexie Bcero, HaJl0 MOHSTh, YTO KOMIUIEKCHOE YUCIIO SBUJIOCH PACIIH-
pEHHMEM TMOHSTHUS IEHCTBUTENBHBIX YHCEN, 3HATh ONpeAeTeHre U TPH (HOPMBI 3aIIUCH KOMILIEKC-
HOTO YwHcla (AIredpandecKyro, TPUTOHOMETPHUYECKYIO U IMOKa3aTeIbHYI0 ), TEOMETPUUECKYIO UH-
TEPIIPETANI0 KOMIUIEKCHOTO YHCiIa U B3aMMHO-0/IHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
KOMILIEKCHBIX YHUCENT 1 MHOKECTBOM TOUYEK KOMIUIEKCHOHM TUIOCKOCTH. 3HaTh (popmyiry Dumepa.
KommuiekcHble ynciaa MOXKHO M300paXkaTh C IMOMOIIBIO BEKTOPOB HAa KOMILICKCHON IUIOCKOCTH.
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[TosToMy omeparuu CIIOKEHNS ¥ BBIYUTAHUS KOMITJICKCHBIX YHCENl MOTYT OBITh CBE/ICHBI K OTepa-
IIUSIM CJIOKEHHUS U BBIYMTAHUS COOTBETCTBYIOIIMX BEKTOPOB.

Hano 3HaTh ¥ yMeTh BHINIOJHSTE ONEpanuy YMHOKCHHUS, ICTICHNS, BO3BEICHHS B TTOJIOKH-
TEJIbHYIO CTENeHb KOMILUICKCHBIX YHCEJ, 3alIMCAHHBIX B TPUTOHOMETPHUYECKON (opme, U3BIIeUe-
HUSI KOPHS N-OH CTENIEHW W3 KOMIUIEKCHOTO YHCIIa.

Crnenyer oOpaTUTh BHUMAaHUE HA TO, YTO MHOKECTBO KOMIUICKCHBIX YHCEN SIBISETCS 3a-
MKHYTBIM, TO €CTh JII00as anreOpandeckasi onepanus HaJl KOMIUICKCHBIMU YHCJIaMH HE BBIBOJUT
3a mpezenbl 001aCTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pa3nuyHbie BUABI Pa3/IOKEHNS MHOTOWIEHA HA MHOKUTEIH IS CITy4aeB, KO-
I71a cpelid KOpHEeH MHOTOUJIeHA MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTH CBEACHUS Oy IyT
UCTIONIF30BATHCSI, HAPUMEP, B MHTETPAJIHHOM HMCUYHCICHHH TPH BBIYHUCICHUHM WHTETPAIOB OT
IPpOOHO-pallMOHATBHBIX (DYHKIHHA, IPY PELICHUN JIMHEHHBIX OJHOPOJIHBIX TU(PepeHIINaTbHBIX
YPaBHEHUH N-TO MOPSAKA C MOCTOSHHBIMH KO3() QUIIMEHTAMHU.

Pazgen: AHanuTHYecKasi reoMeTpHUsi

I[Ipn n3yueHnn aHATMTHYECKON TE€OMETPHUH CIICTYET, IIPEXKIE BCETO, TIOHSTH, UTO ee 3aaadeid  sB-
JsIeTCsl U3yYeHHE TEOMETPUUECKUX O0BEKTOB MPHU MOMOIIU AHATUTUYECKUX METOIOB aareOpsl U
MaTeMaTHYeCKOro aHan3a. B 0CHOBE Takoro 1moxona JeKHUT METO/] KOOPIMHAT, BIICPBBIE CUCTE-
MaTH4yecku npuMeHeHHbli P. Jlekaprom. OCHOBHBIE TIOHATHS T€OMETPHUH (TOUYKA, IpAMas, TIOC-
KOCTB) SIBJISIIOTCSI HEOIIPEACTSIEMBIMH, U JUIS X OMHMCAHHS NMPUMEHSICTCS aKCHOMAaTHYECKUN Me-
TO/I, TO3BOJISIOIINI YCTAHOBUTH B3aMMHO OJJTHO3HAYHOE COOTBETCTBUE MEKy MHO)KECTBOM TOUEK
IpSMON ¥ MHOKECTBOM JICHCTBUTENBHBIX YHCEIN M, TAKMM 00pa3oM, BBECTH CHCTEMY KOOPAMHAT.
Hazo ueTko ycBOUTH pa3inuyHble (OPMBI YpaBHEHHH MPSIMOI U IIIOCKOCTH YMETh MEPEXOAUTH OT
onHO# (opmbl K apyroid. CiemyeT OCMBICIUTh M YCHEIIHO MPUMEHSTh PEIICHHS KIaCCHYECKUX
3a[a4 aHAJIUTUYECKOH T€OMETPUHU O B3aMMHOM DPACIOJIOKEHHH HPAMBIX U TUIOCKOCTEH, YMETh
OIIPEIETIATD YIIIBI M PACCTOSHUS MEXIy Pa3IMYHBIMHA T€OMETPUUECKIMU 00BEKTaMU.

OTMeTuM B 3aKIIIOYEHHUE, YTO YCHEIUIHOe U3yUYeHNEe NTUCIMIUIMHGI « JInHeliHas anrebpay,
npuoOpeTeHne HeoOXOANMBIX KOMIETEHIINN, yMEHHUH 1 HABBIKOB BJIA/ICHHS MaTEMAaTHUECKIM aIl-
napaToM TpeOyeT OT CTYJEHTOB OOJBIION CaMOCTOATENBbHOM paboTsl. OOpaTuTe BHUMAHUE, YTO
KOJIMYECTBO YaCOB, OTBOANMBIX Ha CAMOCTOSATENIFHYIO pabOTy B COOTBETCTBHHM C y4eOHBIM ILIa-
HOM, OOJIBIIIE YKCIIa YacOB, OTBOJUMBIX Ha BCE BUBI AYAUTOPHBIX 3aHATHUH.

7. ®OHJ OLICHOYHBIX CPEACTB

@OoH/ OIICHOYHBIX CpeACTB IpezacTaBieH B [Ipunoxenun 2 k paboueil mporpamMmme U BKIIOYAET
pasnens:

1. MeToibl KOHTPOJISL M OLICHUBAHUS PE3yJIbTATOB 00YUYECHUs

2 [llkana ¥ KpUTEPUH OLICHUBAHUS PE3YJIHTATOB O0yUCHUS

3. OneHouHbIE CpEACTBA

3.1. Tekymuii KOHTPOJIb

3.2. [IpomexyTouHast aTTecTalus
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Ilpunosiwcenue 1

1. TeMaTn4ecKkuii IJIaH JUCUMILUIMHBI «/IMHelHadA ajredpa» Mo HANPaBJIEHUIO MOATOTOBKH
13.03.02 DjiekTpo3HEepPreTHKa M JJIEKTPOTEXHUKA

[Ipoduns

JIeKTPO00OPYI0BAHNE U IPOMBINIJIEHHAA 3JIeKTPOHUKA

(0akanasp)

Ounas ¢popma o0yueHust
I'ox naGopa 2023/2024

Buabl yueOHoii padoThl,

BKJII0YAsi CAMOCTOSITETbHYIO Buabl caMocTOSTeIbHOW PadOTHI ®opmbl
o aTTecTa-
5 = padoTy CTYyI€HTOB, CrynenroB -
Pazgen E S 1 |
-5)
8 - U TPYI0EMKOCTh B 4acax
n/n CP | KC
J II/C | J1ao C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Pazgen 1. DineMeHTHI IMHEHHOH aJI-
1.1 | redpsl Matpuiibl, AMCTBUS HAJ MaTPH- 1 3 2 2 3
[aMH.
Onpenenurenn, UX CBONCTBA M BBIUUCIIEC-
HUe. MaTpuyHasi 3anuch CUCTEMBI JIUHEH-
1.2 HBIX . 1 4 2 3 +
ypaBHEHUH.
Brinaua 3aganmii PI'P Ne 1 mo JuHeliHo#
aJjareope .
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1.3

OOpaTHas MaTpuIla U ee BeIuuciieHue. Mat-
pUYHAs 3alKMCh CUCTEMbI JIUHEHWHBIX ypaB-
HEHUU.

1.4

CucTeMbl TUHEHHBIX alNTeOpandecKux
yYpaBHEHUI, OCHOBHBIE MOHATHS U OIpeie-
JeHus. Perenne cucTeM JTMHENHBIX ypaB-
HeHui MetogoM Kpamepa, MmeTogom oOpart-
HOW MaTPHIIBI

1.5

Pewienue cucreM JIMHENHBIX YPaBHEHUU
MeroqoM ["aycca. Panr marpuisl. Teo-
pema Kponekepa — Kanennu.

1.6

Merop 'aycca B IpOU3BOJIBHBIX CUCTEMAX
JMHEWHBIX ypaBHEeHUU. OTHOPOIHBIE CH-
CTEMBI JINHEWHBIX YPAaBHEHUM.
CamocrosiTeqbHast padbora Nel B aynuro-
p¥H 10 JIMHEHHOH ajredpe

1.7

Pasznen 2. Bexropsl. JIunelinbie onepanuu
HaJl BEKTOpamu, UX CBOWCTBa. JIMHElHbIE
KOMOWHAIUKA BEKTOPOB. JIMHEHHO HE3aBH-
CHMBEIC M JUHCHHO 3aBHCUMBIC CHUCTEMEI
BEKTOPOB.

Boigaua 3aganmii PI'P Ne2 mo BeKTOpHOII
ajreope.

1.8

Ilonarue Gasuca. KoopaumHatel BekTOpa.
KomnnHeapHOCTh, OpTOrOHAIBHOCTD U KOM-
IUIAHAPHOCTh BEKTOPOB.

10
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1.9

CkansipHOE NPOU3BEJEHUE BEKTOPOB U €ro
CBOMCTBA. BeKkTOpHOE NMPOU3BENCHUE ABYX
BEKTOPOB, €TI0 CBOMCTBA.

11

1.10

CMenaHHoe MPOU3BEIEHNE TPEX BEKTOPOB
U €ro CBOWCTBA. Brruncienune o0bema ma-
pamienenurena. YCIOBHE KOJUIMHEApHO-
CTH, OPTOTOHAJIBHOCTH ¥ KOMILJIAHAPHOCTHU
BeKTOpOB. OpTOHOPMHUPOBAHHBIN Oaswuc.
Brruucnenue ckajlisipHOro, BEKTOPHOTO M
CMEUIaHHOTO MPOU3BENECHHUI BEKTOPOB, 3a-
JAHHBIX KOOpAMHATaMU B OPTOHOPMHPO-
BaHHOM Oa3uce.

CamocrosiTesibHast padoTa Ne 2 B ayaAnTo-
pHH 110 BEKTOPHOI1 ajiredpe

12

JInnelinble npoctpaHcTBa. PasmepHOCTH U
0a3uc JMHEHHOrO IPOCTPAHCTBA.

Marpuna nepexona ot 0aszuca k 0Oasucy
npeoOpa3oBaHUE KOOPAWHAT BEKTOpa Ipu
u3MeHeHun 6a3uca. CoOCTBEHHBIE BEKTOPHI
U COOCTBEHHBIE 3HAUYEHUS JIMHEHHOTO ore-
paropa.

13

1.12

Pa3zgen 3. KoMmmiekcHbIe YuCJIa 1 MHO-
royjieHbl MHOXECTBO KOMIUIEKCHBIX YH-
cen. @opMbl 3aMMCH KOMIUIEKCHBIX YHCET.
Onepanuy HaJ KOMIUICKCHBIMU YHCIIAMH.
Pasnoxenre MHOTOWIeHAa Ha MHOMKHUTEIU
OCHOBHas TeopeMa ajareOpsl

14

1.13

Pa3nes 4. AHannTH4yeckasi reoMeTpus
Cucrembl koopauHatr. PaznuuHble THUIBI
YPaBHEHUH IIOCKOCTH

15

16




Boinaua 3ananuid PI'P Ne3 mo anajautH-
yecKO reoMeTpuu

1.14

PasnuuHble TUIBI ypaBHEHUH MpsMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3anmHOe pacniosioxkeHue npsMbIX Ha IIJ10C-
KOCTHU U B MPOCTpaHCTBe. Brruncienue pac-
CTOSIHUM MEXIy ABYMs TOUKAMH, TOUYKOW U
psIMOM.. B3auMHOE pacnoioKEeHHUE III0C-
KocTeill. BplunciieHue pacCTOSHUN MEXIy
TOYKOW U MIIOCKOCTBIO

CamocrositespHast padora Ne 3 B ayauro-
PVH 110 AHAJIUTHYECKOH reOMeTPHH

17

1.16

KpuBbie BTOpOro nopsiika ux reomerpuye-
CKHE CBOWCTBa. YpaBHEHHMS JJUIMIICA, TH-
nepOosel, mapabonsr OO0Iee ypaBHEHHE
KpuBOM BTOporo mnopsiaka. IlpuBenenue
KPUBBIX BTOPOrO IMOpSAIKa K KaHOHHYE-
ckomy Buny. [loBepxHocTH BTOpOro IO-
psaka

18

dopma aTTecTalum

19-
21

Bcero yacoB nmo jucuuIJInHe

16

32

60

PI'P

cam
pao.
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2. TemaTn4yeckuii IVIaH IMCUMILINHBI «/IMHeilHas anredpay» 1Mo HaNPaBJIEHUIO MOATOTOBKH
13.03.02 DyieKTPO3HEPreTHKA M JJIEKTPOTEXHUKA

[Tpoduns
DJIeKTPOCHAOKeH e
(0akanasp)
3aounas popma 00yueHust
I'ox nadopa 2023/2024
o X Buabl yueOHol padoThl, BKJIIO- Dopmbi
K 2 S| uasl caMOCTOsITeJBLHYIO paboTy Buanbi camocTosiTeJIbHOM PadoThI ATTeCTA-
n/n Pa3nen g 5 § CTY/1€HTOB, M TPYA0EMKOCTh B CrtyneHToB —_
8 5 = yacax
= | I/C | JIa6 | CPC | KCP | K.P. | K.IL | PTP | Pepepar | Kip | D | 3
IlepBblii cemecTp
00630p Tem, nuzyuyaembix B pazjaede 1. Jlu-
HeliHas ajreopa.
1 Marpuiel, 1eMCTBUS HAJ MAaTPULIAMH. 7 14
Onpenenurenn, UX CBOMCTBA U BbIUUCIIE- 1
Hue. Pemenus cucreM JTUHENHBIX ypaBHE-
HUM.
00630p 3anau, Bxoasaumx B PI'P No 1.
2 Boinaua 3axanuii nepsoro stana PI'P 1 4 14 +
Nel.
O030p Tem, u3yyaembIxX B pasaeJe 2.
DJIeMeHTBI BEKTOPHOI1 ajredpbl
JIvHeitHbIe onepaluy HaJl BEKTOPaMH.
3 | CkanspHOe, BEKTOPHOE U CMEIIaHHOE TIPO- 1 2 14

W3BEJICHUSI BEKTOPOB, MX CBOMCTBA. Y ClIO-
BUS OPTOTOHAJIBHOCTH, KOJUIMHCAPHOCTH,
KOMILIAHAPHOCTH BEKTOPOB.
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00630p 3anau, Bxoasaumx B PI'P No 2.
Brigaua 3aganmnii PI'P Ne2.

14

0030p 32124, N3y4yaemMbIX B pa3aee 3.
JleWicTBus HaJ KOMILUICKCHBIMH YHCIIAMHU.
PasnoxxeHne MHOrod4JicHa Ha MHOXKHUTCIIH.
OcHOBHas Teopema aJreopsl

00630p Tem, n3yuaeMbix B pa3jaesie 4. AHa-
JIMTHYECKasl reOMeTpHUs

Paznuunble TUIBI YPaBHEHHUU INIOCKOCTH U
npsMoii. B3anMHoe pacnoniokeHue NpsmMbIX
Ha [IJIOCKOCTH U B IPOCTPaHCTBE. Boruncie-
HUE PACCTOSAHUN MEXITY TOYKOW M IJIOCKO-
CThI0, TOUKOH U npsiMoii. Kpussle u nmosepx-
HOCTH BTOPOT'O MOPsIIKA

14

0030p 32124, N3y4yaeMbIX B pa3aee 3.
Bruigaua 3aganmnii PI'P Ne3

14

®opma aTTecTalluU

19-
21

Bcero yacoB o fucHunJInHe

10

92

PI'P

19




Ilpunosxncenue 2

®OH/JI OLIEHOYHBIX CPEJICTB
no AMCHUIIJIMHE

«/Iuneitnas aaredpa»

Hanpagnenune noarotoBku: 13.03.02 DiekTposHEpreTUKa U SIEKTPOTEXHHUKA.
[Tpodunu: DnexTpoodOpy10BaHUE U TPOMBIIIUICHHAS 3JIEKTPOHUKA, JIEKTPOCHA0XKe-
HUE.

®opmbl 00y4deHuUsI: OUHasA, 3a04Has.

Kadenpa: «Marematrka»

1. MeToabl KOHTPOJISA ¥ OLIEHMBAHUS Pe3yJIbTATOB 00y4eHH s

I[J'DI KOHTPOJIA YCIICBACMOCTH U KAYCCTBA OCBOCHHA NUCIUIIIIMHBI HaCTOHH_Ieﬁ HpOFpaMMOﬁ
HPENYyCMOTPEHBI CIENYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIICH yCIeBaeMOCTH (TEKYIUH KOHTPOJIb);
- MPOMEXYTOYHAs aTTeCTanus (IK3aMeH).

2. lllkaJjia U KpUTEPHUU OLIECHUBAHUSA Pe3yJIbTATOB 00y4YeHM sl
®opMa NPOMEKYTOUYHOM ATTECTALUM: IK3aMeH

[IpomexyTouHas arTectanus o0yyaronmxcs B Gopme 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBITMIOJTHEHUSI BCEX BUJIOB yueOHOM pabOoThI, MPEyCMOTPEHHBIX YUYEOHBIM IJIAHOM IO IAHHOM JUCIIH-
IUTMHE, TIPU 3TOM YUYWTBHIBAIOTCS PE3YJbTaThl TEKYIIETO KOHTPOJIS YCIEBAaE€MOCTH B TEUCHHE Ce-
MecTpa. OneHKa CTeneH! JAOCTIKEHUS 00yJaroluMHUCS TIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS 1O
JUCIUIUIMHE MPOBOJUTCS MpEnoiaBaTesieM, BeAY UM 3aHITHS M0 JUCLUILUIMHE METOA0M 3KCIepT-
HOM oueHkH. [To uToram mpoMexyTo4HOM aTTecTalluy MO AUCUUIUIMHE BBICTABISETCS OLEHKA «OT-
JUYHOY, «XOPOILI0Y, «YJOBIECTBOPUTEIHHOY» UIIU «HEYIOBIETBOPUTEIHLHOM.

IIkaaa oneHUBaHUA Onucanne

BeinosiHeHBI Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKH CTY-
AEHTAa K HPOMEKYTOYHOH aTTeCTallMH, IPEIyCMOTPEHHBIE
nporpaMMoi qucHUIUIMHBL CTyZlEeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTEJSM, IPUBEICHHBIM B
OtnnuHO TabJIMIIax, ONEpUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKaMU, IPUMEHSET UX B CUTYaLUAX MOBBIIIEHHON CIOKHO-
ctu. IIpm 3TOM MOryT OBITH JONYLICHBI HE3HAYUTEIbHBIC
OLIMOKM, HETOYHOCTH, 3aTPyJHEHUsS IpU IEepeHOCe 3HAaHUN U
YMEHMI Ha HOBBIC, HECTAHIAPTHBIC 3a/1a4H.
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Xoporio

BeirionHeHsl Bce 00s13aTesIbHbIE YCJI0BHSI MOATOTOBKH CTY-
JAEHTA K IPOMEKYTOYHON aTTecTalMu, IPEeIyCMOTPECHHbIE
IporpamMmoi TucuMIUIHbL. CTyIEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
TabIIMIaxX, OMEPUPYET MPHOOPETEHHBIMU 3HAHUSMU, YMEHHUSIMH,
HaBbIKaMU. B To e BpeMs npu OTBETE OMYCKAET HECYIIECTBEH-
HbI€ TIOTPELIHOCTH, 33JaYd pEIIaeT C HEJOUYETaMH, HE BIIHSAIO-
[IMMH Ha OOIIUIT XO1 peleHusl.

Y 10BIETBOPUTEIILHO

BrimosnHeHsl Bce 00s13aTelIbHbIE YCJIOBHSI NMOATOTOBKHU CTY-
AeHTa K TMPOMEXKYTOYHOH AaTTecTallMu, IPEeIyCMOTPEHHBIC
nporpaMMoi AucUUIUIMHBEL. CTYIEHT JAEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabJIUIIax, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBblkaMu. Ho mokaspiBaeT HeriyOOKHe 3HaHUS, P OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK UM MPOTUBOPEUNH, OJJHAKO B (op-
MYJHPOBAaHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXIY aHa-
JU30M, apryMEHTallell ¥ BBIBOJAMH, B PELICHUH 33/1a4 MOTYT
coieprkaTbes rpyObie ommOKy. /11 moTydeH st TPaBUIIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIONINE BOIPOCHL.

HeynosnerBopurenbHo

He BbinonHeHbl 00s13aTeibHbIE YCJOBUSI NOATOTOBKH CTY-
JeHTa K MPOMEKYTOYHOH aTTecTallMH, MPEIyCMOTPEHHBIE
nporpammoit aucuuiinabl, UJIW cTyneHT IeMOHCTpUpPYET He-
MOJIHOE COOTBETCTBUE 3HAHUN, YMEHUI, HABBIKOB MPUBEIECHHBIM
B Ta0JIMIIaX, JOIMYCKAIOTCS 3HAYUTENIbHbIE OIINOKH, TPOSIBIIIETCS
OTCYTCTBHE 3HAHUMW, YMEHHI, HABBIKOB IO PANy IOKa3aTeleH,
CTYJEHT WCHBITHIBACT 3HAYUTENbHbIE 3aTPYIHEHHS] IIPU OIEpH-
POBaHUM 3HAHUSAMH U YMEHUSIMH.

3. OueHo4HbIe CpPeCTBA

/11

HaumenoBanue
OIICHOYHOTO CPe/I-
CcTBa

[Ipencrasnenue one-
HOYHOTO CPE/ICTBA B
DdOC

Kpatkast xapakTepuCTHKa OIICHOYHOTO
cpeacTBa

KonrponbHas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpencTBo NpoBEpKH YMEHUI NPUMEHSATh
IIOJIyYEHHBIC 3HAHUS NI PEILICHUS 3a1ad
OIPEJEJICHHOIO THUIIA II0 TEME HIIU pa3-
Jeiny

KonTposbHble 3a1a-
HUS (IpUMep)
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2 | Pacuerno-rpadu-
yeckas pabora

(PTP)

CpencTBo mpoBEpKU yMEHUM MPUMEHSATH
MOJyYEHHBIE 3HAHUS 110 3apaHee Ompeie-
JICHHOM METOJMKE ISl pPELICHUs 3anady
WA 33JaHU 10 MOAYJIIO WU JUCLH-
IUTMHE B IEJIOM.

KoMmmnekr 3aganwuii
ISl BHITIOJTHEHUS pac-
YeTHO-TpapUIeCcKOM
paboThI

YceTHbIM onpoc co-

3 OecenoBaHmE,
(YO)

CpencTBo KOHTPOJIS, OPraHU30BAHHOE KaK
crienuanbHas Oecesia me1aroruniyeckoro pa-
00THHKa ¢ O0yYaroIMMCsl Ha TEMbI, CBS-
3aHHBIE C U3y4aeMOW JUCIUILUIMHOM, U pac-
CYHTAHHOE Ha BBIACHEHHE 00beMa 3HAHUM

Bomnpocel o
TeMam/pa3zenam Juc-
[UTUTHHBI

oOydarolierocsi 1o OMNpeIesIEeHHOMY pa3-
JIeNy, TeMe, MpobemMe u T.11.

CucreMa cTaHIapTU3UPOBAHHBIX 3a1aHUH,
4 Tecr TIO3BOJISFOIIIAS aBTOMAaTHU3UPO-
(T) BaTh MPOIEAYPY U3MEPEHHUS YPOBHS 3Ha-
HUI U yMEHUI 00y4aromerocs.

Bapuant tecra

5 | Dk3ameHanonHble | CpeACTBO MPOBEPKU 3HAHUN, YMEHUM, | DK3aMEHaIIMOHHbIE
OUIIeTHI HaBBIKOB. MOKET BKIJIIOYATh KOMIUIEKC T€O- | OUJIETHI.
(9B) peTHUYECKHX BOMPOCOB, 3ajady, IMpaKTH4e-

CKUX 3aJaHuil.

3.1. Tekymuii KOHTPOJIb

O1neHOYHBIE CPECTBA TEKYIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B opMe OIIAHKOBOTO TECTUPOBAHUS JIJIsl KOHTPOJISI OCBOSHUST 00YJAIOIIUMUCS Pa3/IeioB
JUACUUIUIUHBL, ipueM PI'P.

Conep:xkanue pacueTHO-rpaduyecKoi padoThl.

PacuerHo-rpadguyeckas padora Nel nmo JimHeliHoi ajaredpe.

Kpatkoe conep:xanue pacueTHO-Tpadguueckoi paboTHI:

Martpuiiel U onpenenuTend. PereHne cucteM JTUHEHHBIX anreOpandecKux ypaBHEHUN METOJIaMU
I'aycca, Kpamepa u oOpaTHO# MaTpHIIbI.

PacuetHo-rpaduyeckasi padora Ne2 no BeKTOPHOM aJjiredope.

Kpatkoe coaeprkanue pacueTHO-Tpauaeckoit paboThI:

BexTropsl, aeiicTBust HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMELIAHHOE IIPOU3BEIEHUS BEKTOPOB.
PacuerHo-rpaduyeckas padora Ne3 no aHaIMTHYECKO reOMETPHUU.

Kpatkoe coneprkanue pacueTHO-Tpauieckoit paboThI:

Paznuunble BUABI ypaBHEHUN NIPSAMOM U INIOCKOCTU. B3auMHOE pacnosioxKeHue MpsMbIX Ha IJI0CKO-
CTH, TUIOCKOCTEN B MPOCTPAHCTBE.

KoMnuekT 3axannid
AJIsl BBINOJTHEHHUsI pacyeTHO-rpadguyeckux pador (PI'P)
1o qucuuIuiiHe «J/Iuneiinas anaredpa»

PI'P Nel, yacts 1
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3aganue Nel. Jlanel matpunbsl 4 =| 1
4
Beinonuuts aeiictusi: A +8B7 .

3amanme Ne2. [Tpo0KUTh JaHHOE MAaTpU4HOE paBeHcTBO (2A4+3B)’ —4A4° —6AB =...

Y TIPOBEPUTH €r0 Ui MaTpull A U B U3 nepBoro 3aJaHusl.

3amanue No3. BEIUMCIUTh ONpeeuTe b ABYMS CIOCO0aMU: Pa3IOKEHUEM 110 TIEPBOM CTPOKE U
pa3oKeHUEM 10 EPBOMY CTOJIOIY.

-1 2
I -1
-1 1]

1
0
1
1 -2 1

—_— N O

3ananue No4. Jlnst jaHHOW MaTpUIIBI HAWTH 00paTHYIO MaTpuily. Clenars mpoBepKYy.

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

3amanue No5. Pemuth marpuunoe ypaBaenne AXB = C (umaiiti X). Crenath MpoBEPKY.

AR R

3amanue Ne6. HaiiTu panr MaTpuisl.

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

PI'P Nel, 3amaHus 1o pelieHUI0 CHCTeM JIMHEHHBIX ajiredpanyecKux ypaBHeHHH
3aganue Nel. Pemuts cucremy merogom Kpamepa. Caenatb npoBepky.

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

3aganue No2. Peruth cucremy u3 Nel MeTooM oOpaTHON MaTpHIIBI.
3aganue Ne3. Pemuts cuctemy u3 Nel metomom ["aycca.

3ananue Ne4. Permute HeogHOPOAHYIO cucTeMy MetonoM ["aycca. Haiitu of1ee pemenue u 4acT-
HOE pEILEHUE.
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X +x,+2x;,+3x, =5
3x,+2x, —4x, - 2x, =1
5x,+4x, + 4x,=11

3amanue NoS. Pemmth omHOpOAHYIO cucTeMy MeTosioM ['aycca. Haiitu obmee pemenne u OCP.
2x, +6x, =9x;, - 9x, =0
4x, —=5x,+x, =0

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

PI'P Nel, yactn 2

3ananue Nel. Tlokasarh, 4TO BEKTOPBI M, 1, p 00pa3yroT 6a3uC B MPOCTPAHCTBE M Pa3JIOKHUTh
Bektop a 1o stomy basucy: m =(1,—1,2),n=(2,0,3), p=(-2,—-1,1),a =(5,—-4,13).

3amanne Ne2. JlaHbl BEKTOPBI 77 ¥ 71 . BBISCHUTH — KOJUIMHEAPHBI JIM BEKTOPLI d U b .

m=(28,-8,8), 7 =(-21,6,—6), a=2m+i1,b =2

—-m.

S|

VAN
n|=2,(m,n)=135", a =6n—m.

, €CIIH |n_1|=6\/§,

3amanne Ne3. Haitu ‘C_l

Baganve Ned. Jlan A ABC . Haiitu £ B,ecmu A(1;-1;2), B(3;3;2),C(7;1;2).

Bajanue No5. Tlpu kakux ‘X' BEKTOpPl @ W b mepreHanKyssipHbI?

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

3azanne Ne6. Haiitu mioniazp mapauieaorpaMma, IoCTPOSHHOTo Ha BEKTopax a W b .

A\

G = 27 — 57, b = + 7, ﬁ|=3,(ﬁ,ﬁ)=%.

m| =12,

3amanue No7. Haiitu momans tpeyronsauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

Bamanue Ne8. JlaHbl BeKTOpPBI d, b, C . BBISCHUTH — KOMIUTAHAPHBI JIH BEKTOPHI. ECii BEKTOPBI He

KOMILIQHAPHEI, TO HalTH 00bEM MapaluleieNnuie/a, IOCTPOEHHOro Ha BEKTopax d, b, ¢ u onpeje-

JUTH — KaKylo TPOHKY OHU 00pa3yroT.
a(l;-1;5),b(2;4;-2),¢(3;0;1).

3ananue Ne9. Jlns nuHeitHoro onepaTtopa 4 3a1aHbl 00pa3bl 6a3uCHBIX JleMeHTOB Ae , Ae,, Ae,

. 3ammucaTh Matpully onepatopa A B 6asuce e, e,, €, U HaliTH o0pa3

DJIEMEHTA X .
Ae =7Te +3e,-2e,, Ae,=e —-e,+4e,, Ae,=2e +2e,+3e,,

X=2e —4e, te,.
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3amanne Nel0. Haiitu coOCTBEeHHBIC 3HAUEHUSI 1 COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa,

. -4 1
3aJIaHHOTO B HEKOTOPOM 0a3uice MaTpuiei A :( 7 2) .

PI'P Ne 1, yvactn 3

3amanue Nel. TIpsmas /, mpoxoAuT depes TOUKy A HapajulelnbHO BekTopy ¢ . Ilpsamas [, mpo-

XOJHT Yepe3 TOUKY B NMepneHIuKyIspHO BeKTopy 71 . HailTu Touky nepecedeHus mpsMbIX U yroi

mexay mumu, ecin - A(3;5), g (1;3), B(0;5), n(-3;4).

3ananue Ne2. Jlana npsimas /. Ilpamas [, mpoxoaut uepes Touku A u B. Haiitu paccTosiHue OT

TOUKH TIepecedeHus NpsMbIX [, u [, 1o mpsMoit /.

Jx=-8t-3 . . o i
ll-{y:3t+4, A(4;0),B(7;3), [,:9x-12y+2=0.

Baganue Ne3. Haiitu paccrostaue ot Toukn M| 10 miockoctd @, mpoxofsiei yepe3 Touky A

TIepIeHANKYISIPHO BekTopy 71, ecmu M (05 1;7), A(2;-1;4), 1 (6;22;-3).

3ajanne Ne4. Haiftu yroi Mexay INIOCKOCTBIO (X M INIOCKOCTBIO [3 , IPOXO/SIIEH Yepe3 TOUKH

A, Bu C,ecim a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanue NoS. 3amucaTh KAaHOHMYECKUE YPAaBHEHUS TIPSIMOM, 3aJaHHOW OOIIMMH YPaBHCHUSIMHU.

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

Bajanne Ne6. Haiitu TouKy mepecedeHus npsiMoii / ¥ IUIOCKOCTH (' U YOIl MKy HHUMH.

x+2:yzz—1; a:x+2y-3z-12=0.

l: =
3 4 =2

3amanue Ne7. Tlpsmas [, mpoxomut yepe3 Touku A u B. Ilpsamas /, mpoxoxut uepes Touxy M
HEPIECHANKYISAPHO IUIOCKOCTH ¢ . HaliTnt yron Mexay npsiMbiMu [, U/, ¥ BBIICHUTD — JISXKAT JIH

OHH B OHHOﬁ IIJIOCKOCTHU HUJIM CKPEIINBAKOTCA.

A9;-3;1), B(4;4,-5),M (-1;11;-11), a:2x+3y—-z-1=0.

. . (x+3)° 2
3amanue Ne8. Jlis jaHHON KpUBOM % +2 =1 yKa3aTh (POKYCHI, SKCLHEHTPUCHUTET, TUPEK-

25
Tpuchkl. IlocTpouTth KpuBYyI0, N300pa3uTh (HOKYCHI, TUPEKTPHUCHI.

Bamanme No9. IIpuBectu ypaBHenue kpuBoit 9x” —25y° —18x+200y — 616 =0 k kaHOHHue-
CKOMY BUIY U IIOCTPOUTH KPUBYIO.

KonTposbHble 3a1anus (mpuMepbl)

Bapuamnr.
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1. HaliTi 3HaueHnst MaTpUYHOTO MHOTOWIEHa F (A)

-1
f(x)z—x3+2x2—x+3,A:( 3 gj

2. Haiitu panr MaTpuLbl NpUBeIEeHUEM K CTYTIEHYaTOMY BUAY

1 2 1
3. BeruucANTh OnpeAeanTeNsb NIPUBEACHUEM K CTYIIEHUaTOMY BUAY 3 -5 3
2 7 -1

4. Haiitn Mmatpuity, oOpaTHyI0 AaHHOU (a). Permuths MatpuaHoe ypaBHeHHE (0)

bzl 1 -2 2 3 s
@ |3 -5 3 (6) [_3 4]-)(:(3 » O]
2 7 -1

5. Pemuts cuctemy ypaBHeHHH. YKa3aTh 0011ee M OJJHO YaCTHOE peIIcHuE (a).

Pemuth cuctemy ¢ momoriso 00paTHOM MaTpuIlsl 1 o hopmynam Kpamepa (0)

4x, +9x, —=5x, —8x, =5 X +2x,4+x,=5
(a) 13x,+7x, —2x;—4x, =4 (6) 13x, —5x, +3x, =7
2x, +5x, +x,+3x, =3 2x, +7x, —x; =13
Bapuanrt
L. PacicaTh pasiokeHHe BEKTOpa X 110 BEKTOpaM p, g,
x={5-12,1}, p=1{1,-3,0}, ¢={1,-11}, r={0,-1,2}

2. KonnuneapHsl 1 BEKTOps! p U g ?

a={2,0,1}, b={-2,31}, p=2a+2b, g=3a—2b

3. Jlana nupamuza ¢ BepmMHaMu B Toukax A A, 4,4, .
A4,(-2,4,8), 4,(4,-1,2), 4,(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yrox mexnay peopamu 4 A4,, A4,

0) 00beM MUPaAMUIBI

B) JUIMHY BBICOTHI OIyIIIEHHOW Ha rpanb A4 A4, 4,
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T') HaliTH JUIMHY MeJHaHbl, IPOBEACHHYIO U3 BEpIIUHBI A, K peopy A, A4,

4. BBIYMCIIUTH TUIOIIA b TIAPAJIIENOrpaMMa, MOCTPOEHHOTO Ha BEKTOpax d U b @ — yroin Mexy BEKTO-

pamu ; H(}

Bapuanr

1. Haiitu paccTosHuE OT TOukH M, 10 IOCKOCTH (M MM 3):
M, (-9:;10;2), M, (0,7;-4), M,(48;—1), M;(-2;1;3)

L |x+y+z-2=0
2. Beinucartb KaHOHHYECKOE ypaBHEHUE HPSIMOIL:

x—y-3z+6=0

x=2 y-3 z+1
1 —4

3. Haiit Touky miepecedeHus mpsiMOi 1 TIOCKOCTH: ux+y+2z-9=0.

x—1
4. Haiiti Touky P, CHMMETPHYHYIO TOYKe P OTHOCHTEIBHO MPSIMOH [ : P(O;—l;3) u Y _Z

1 -1

5. HanucaTb ypaBHeHHUE IIIOCKOCTH ¢ TIPOXOJsieil uepes Touky M ¥ MepneHIUKYyIIpHO  HPSIMOi
(M1M2)3 M, (3;2;0), M, (4;1;5), M, (2;—1;4).
6. Haiitu KocuHYyC yIia MexX1y INIOCKOCTAMU O U O, :
o, :3x-y+3=0, a,:x-2y+5z-10=0
BapuaHT 3a1aHUii TPOMEKYTOYHOI0 TeCTa
-2 0 8 1 =5
1.1. Haiitu panr MaTpulbl MPUBEICHUEM K CTYIIEHUaTOMY BUIY

8§ 2 -6 -3 -13
11 -3 13 5 17

1 2 -2 3 5
1.2. Pemiuth MaTpUYHOE YpaBHEHHE [ 3 4 j-X =( 3 1 o j

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

2.1. Hanmears pasiokeHHe BEKTOpA X 0 BEKTOPAM p,q,r X = {5,-12,1}, p=1{1,-3,0},
q=1{1,-11}, r={0,-1,2}

2.2. BpuncnuTh miomap napauienorpaMmma, oCTPOSHHOT0 Ha BEKTOpax a U b @ — yroi Mexnuy

BEKTOpaMH p U ¢
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2.3. Jlana nupamuza ¢ BepiMHamMu B Toukax A A,A4;4,. A4,(6,1,3), 4,(6,-2,-3), 4,(2,2,0),
A4 (_5’ 15 0)

Haiiti [uinHy MequaHsl, IPOBEIECHHYIO U3 BEPUIMHBL A K pedpy A, 4,

x=2 y-3 z+1
1 —4

3.1. Haiitu TOUKy nepeceyeHus npsiMoil U MI0CKOCTH: Ux+y+2z-9=0.

3.2. Haiitu TOuky P CHMMETPHYHYIO TOYKE P OTHOCHUTEIbHO MpSIMOU [: P(O;—1;3) "

x_l_l_i
1 1’

1
3.3. Hanucatp ypaBHEHHE IIJIOCKOCTH ( TPOXOJSAINEH 4Yepe3 TOuKy M, M IEepIneHIUKYISIPHO

npsiMoii (M, M,): M (3;2;0), M, (41:5), M,(2-14).

4.1. Jlana kpuBasi BTOPOro NOpsAAKa x° +4y° —12x+16y+16 =0 . [TolyduTh KAHOHNYECKOE YpPAaBHEHUE

KPUBOU U ITIOCTPOUTH .€€

! ’ ’
4.2. CocTaBuUTh MaTpHILy Iepexojia oT 0asuca e,,e,,e, K 0a3ucy e, ,e, ,e; , €CIU

St _ A3 ~ -, =t _ = = .33 — —
€ =26 +é,+¢; 6, =¢ —¢€,+¢é;; é&; =¢ +2¢, +¢,

Kpurepum ouenku:

- OLICHKA «3a4YTE€HO» BBICTABIIAETCI CTYAEHTY, €CIIH OH PETYJIAPHO B TEUEHUE CEMECTPA IIPEACTABIIAIL
pelIeHys 3a/1a4, BBIIOJIHUI OJHOCTHIO BCE 33JaHUS U UX 3alUTHUJI, OTBETUB Ha BOIPOCHI MpeEmnoia-
BaTe;

- OLIEHKA «HE 3aUTEHO» BBICTABIIAETCS CTYACHTY, €CIIM OH HEPETryJSiPHO B TEUEHUE CEMECTpa Mpe-
CTaBJIAI PCIICHUSA 3a4a4, BBINIOJHUI 3aaHWA HC MMOJHOCTBIO HUIIN BOO6H_I€ HC IPCACTABIIAI paGOTBI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IIPETIOAaBaTEIsl.

Jliist ipoBeIeHNs TEKYIIEro KOHTPOJIS 3HAHUH CTYIEHTOB B AMCTAHIIMOHHOM (popMare B pas-
pabotanHbIX Kadeapoit «MaremaTtrka» OHJIAWH-KypcaxX UMEIOTCS MPOMEXKYTOUHBIC (TPOOHBIE) Te-
CTHI.

3.2. [IpoMexyTOUHAS aTTeCTALUS

[TpomexxyTouHast arTecTarus - (3K3aMeH) IPOBOIUTCS 10 OHIeTaM B YCTHOM opme.
Bpewmst 11 moAroTOBKH OTBETA HA BOTIPOCH HE Ooiiee 45 MUH.

bunet BKiIt0YaeT TEOPETUYECKUIN BONPOC U 3a/1aUH.

KoMITIeK T SK3aMEeHAIIMOHHBIX OUTIETOB XpaHATCS Ha Kadeape «MaTemaTukay.
TunoBble BApHAHTHI OWJIETOB NMPUJIATAIOTCS.

KoMmuiexkT Bonmpocos
110 TUCHUIIINHE «J/IuHeliHas aaredpa»

Matpuupbl, TUIIBI MATPHILI.

Onepauuy ¢ MaTpullaMy, UX CBOWCTBA.

YMHOK€EHHE IPSIMOYTOJIBHBIX MaTPHILI.

Marpuusnasi popma 3arucu CUCTEMbI TMHEWHBIX aNreOpandecKux ypaBHEHHH.

L=
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Onpenenurenn U KX CBOMCTBA.

[onsarue onpenenutens. MUHOPHI U adredpanyecKue JOTMOIHEHHS.

CucreMbl TMHEWHBIX alreOpandeckux ypaBHEHHUH, OCHOBHBIE MIOHATHS U OIIPEETICHMSL.

[IpaBuno Kpamepa peieHust CUCTeM JIMHENHBIX YPaBHEHUH.

9. OOparHas MaTpuIia ¥ €€ BBIYUCICHHUE. Y CIOBHE CYIIECTBOBAaHUS 0OpAaTHON MaTpPHIIBI.

10. Pemenue cucreM TUHEHHBIX aNreOpandeckux ypaBHEHHH METOJ0M 0OpaTHON MaTpHIIbL.

11. Meton I'aycca pemieHus CUCTEM JTUHEUHBIX YPaBHEHUH.

12. Pemienne npon3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHEeHUI MeTogoM ["aycca.

13. Panr matpunbl. Teopema Kponekepa — Kanemu.

14. OnHOpoaHBIE CHUCTEMBI JIUHENHBIX ypaBHEHUN. Kputepuil cyiecTBoBaHUSI HETPUBUAIBHBIX pe-
LICHUH.

15. IloHATHE BEKTOpa U JIMHENHBIE ONIEpalliy HaJl BEKTOPAMHM, CBOMCTBA ONEpALIAH.

16. JIuneitnass KOMOWHAIIHASI BEKTOPOB.

17. JInneliHas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB. Kpurepuii 1u-
HEHNHOW 3aBUCUMOCTH.

18. [Tonsitue 6a3uca. Koopaunarel BekTopa.

19. OpronopmupoBaHHBIi 0a3zuc. Pa3znoskeHne BEKTOpa 1o BeKTopam Oas3uca.

20. YnopsaodeHHast TpOWKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE ¥ CMEIIAHHOE ITPOU3BEICHHE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0a3uce.

22. YcnoBusi OpTOrOHAJIBHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

23. JIluHeiHbIe TPOCTPAHCTBA.

24. Matpuna nepexoja oT 0a3uca k 0asucy.

25. CoOCcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYEHHUST MATPHUIIBI.

PN W

AHaJauTHYECKAas reomMeTpus

1. Cucremsl koopauHat. [lekapToBbI MPSMOYIOJbHBIE KOOPAMHATHI HA TUIOCKOCTH U B MPOCTPaH-
CTBE.

[Tonspuas cucrema KOOpAUHAT.

PaznuyHble TUIIBI ypaBHEHHI MIIOCKOCTH U MPSAMOM.

Brruucnenue paccTosHUN MEXKY ABYMs TOYKAMU, TOYKON U IPSIMOU, TOUKOU U INIOCKOCTBIO.
Beruncnenue paccTosHAS MEKIY CKPEIUBAIOIUMUCS MTPSIMBIMU.

Boruncnenue yrioB Mexay AByMs IPSIMBIMU, IPSMOM U IJIOCKOCTBIO, ABYMsI IIJIOCKOCTSIMHU.
KpuBbie BTOpOro mopsiika uX reoMETpUUYECKUE CBOMCTBA M ypaBHeHUs. [IpuBeneHne kpuBoi
BTOPOT'0 MOPSAKA K KAHOHUUECKOMY BUITY.

8. Kanonuyeckue ypaBHEHHs 3JUIHIICA, TUTIEPOOIIBI, TapadoIbI.

9. VYpaBHeHUE OBEPXHOCTU BTOPOTO MOPSIIKA.

10. Kanonnueckue ypaBHEeHUS cepbl, JUTUIICONIA, KOHYCOB, TUIIEPOOJION OB, TapadOIONI0B.

NowUnhkwb

TunoBble BapuaHThI OMJIETOB
1o qucuuIuiiHe «J/IuneiiHas anaredpay»

MHWHHCTEPCTBO HAVKH U BBICLIIET'O OBPAZOBAHIS POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHUE BBICILIETO OFPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@dakynabpTeT 6a30BbIX KOMIIETCHIINH, Kadenpa «MaremaTtuka»
Hucnunnmuna  «Jlunelinas anreGpay
Kypc 1, cemectp 1
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3K3AMEHAIIMOHHBIA BUIET

1. Omnpenenurenu U UX CBOKCTBA.

2 1 01
X +2x, =—1
2x—3x, =12
4. JlaHbl BEKTOPHI @ =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10). [IpoBEpPHUTH — KOMILUIAHAPHEI JIH OHHU.
Ecnu HeT, HaliTH 00beM MapaluleNenuea, IOCTPOEHHOr0 Ha BEKTOpax a,b,c.
5. Haiitu yron mexny Bektopamu a = (1,-2,-2) u b =(2,0,1).

1 2 -1 2
2. PemnTh MaTpu4yHO€ ypaBHEHHE XB=A,ecau A :( J, B :( j .

3. PemmTh cucTeMy METOIOM OOpaTHOW MaTPHUIIBI {

YTBepxneHo Ha 3aceqanuu Kadeapel MateMaTtuku «_03» 05 2023 r., mporokon Ne 10

W.o. 3aB. xadenpoit H.B. Bacuinena / /

MMHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIHN
®EJIEPAJIBHOE IT'OCYJIAPCTBEHHOE ABTOHOMHOE OBEPA30BATEJILHOE
YUPEXXJIEHWE BBICIIEI'O OFPA3BOBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@dakynbTeT 6a30BbIX KOMIIETCHIINH, Kadenpa «MaremaTtuka»
Huctunnmuna  «Jlunelnas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUJIET

1. JluneitHas komOuHaIus BekTopoB. basuc. KoopauHater BekTopa.

1 2 -1
2. BbIUHMCINTH ONpeeuTeNnb MaTpullbl C= A" ,ecmn A=(3 1 0 |.
01 1
4x —2x, +3x3 =12,
3. Pemmure cucremy ypaBHeHui MeronoM I'aycca < x, +5x, —3x; =1,
2x; +3x, —2x; =3.
4. Tlokasarb, yTO BEKTOPHl m = (1,-1,2), 7 =(2,0,3), p=(-2,—1,1) 00pa3yrT 6a3uc B MPOCTPAHCTBE.
5. Jlano obmiee ypaBHEHHUE NMPsIMOKM  —2x+3y—5=0. HamucaTe: ypaBHEHHE TIPSAMOIA C YTJIOBBIM KO-
s¢punrenTom; ypaBHEeHHE MPSMOM B OTpe3Kax; HOpMalbHOE ypaBHEHUE MPSIMOM.

Yr1BepxkaeHo Ha 3acenanuu Kadenpsl marematuku «_03» 05 2023 r., mpotokoa Ne 10

W.o. 3aB. xadenpoit H.B. Bacunnesa / /

J151g mpoBeieHrs MPOMEKYTOYHOTO KOHTPOJISl 3HAHUM CTY/I€HTOB B TUCTAaHIIMOHHOM (hopMaTe
B pa3paboTaHHbIX Kadenpoi «MaremMaTuka» OHJIalH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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	1. Цели, задачи и планируемые результаты обучения по
	дисциплине
	2. Место дисциплины в структуре образовательной программы
	3. Структура и содержание дисциплины
	3.1. Виды учебной работы и трудоемкость
	3.2. Тематический план изучения дисциплины


	Введение
	Предмет, задачи и содержание дисциплины. Основные этапы развития дисциплины. Структура курса, его место и роль в подготовке бакалавра, связь с другими дисциплинами.
	Раздел 1. Элементы линейной алгебры
	Раздел 2. Элементы векторной алгебры
	Тема 1. Линейные операции над векторами, их свойства. Линейные комбинации векторов. Линейная зависимость и независимость векторов. Базис системы векторов. Единственность разложения вектора по базису. Ортонормированный базис.
	Тема 3. Линейные пространства. Понятие базиса пространства геометрических векторов. Преобразование матрицы линейного оператора при переходе от базиса к базису. Собственные значения и собственные векторы матрицы.
	Раздел 4. Аналитическая геометрия
	Системы координат. Декартовы прямоугольные координаты на плоскости и в пространстве. Полярная система координат.
	Тема 1. Прямые и плоскости
	Тема 2. Кривые и поверхности второго порядка
	4. Учебно-методическое и информационное обеспечение
	4.1. Нормативные документы и ГОСТы


	Раздел:  элементы линейной алгебры
	Матрицы и определители.  Прежде всего, студент должен понять, что матрица – это таблица чисел (причем эта таблица может иметь одинаковое число строк и столбцов, а может быть и прямоугольной), а определитель- это число, записываемое в виде квадратной т...
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