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1. Hean, 3a7a4u ¥ NJIAHMPYeMble pe3yJbTaThl 00y4eHHs 110
AUCUMILTHHE

K OCHOBHEIM yesim OCBOCHUS TUCHUILINHBI «JIMHEiHas anreOpay clieyeT OTHEeCTH:

- BOCIIUTAHUE Y CTYACHTOB OOLIEH MaTeMaTU4ECKON KYJIbTYpbI;

- IpHUOOpEeTEeHUE CTyIEHTaMH IIUPOKOT0 Kpyra MaTeMaTH4eCKIX 3HaHUM, yMEHU U HaBbI-
KOB;

- pa3BHUTHE CIIOCOOHOCTU CTYACHTOB K WHAYKTUBHOMY U JEIYKTUBHOMY MBIIUICHUIO
Hapsily ¢ pa3BUTUEM MaTEMATUYECKON NHTYHIINY;

- YMEHHUE CTYJEHTaMH Pa3BUBaTh HABBIKM CAMOCTOSITENILHOTO U3yueHUsl yueOHOM 1 Hay4-
HOW JIMTEpaTyphl, COAEPIKALIEN MATEMAaTUUECKUE CBEICHUS U PE3YJIbTaThI;

- IOJITOTOBKY CTYJIEHTOB K JIEATEIHHOCTH B COOTBETCTBUH C KBaJM(UKALIMOHHON XapaKTe-
pHCTHKOM OakanaBpa o HapaBJICHUIO, B TOM 4Hcie (OPMUPOBAHNE YMEHUN HCIIOIB30BATh OCBO-
€HHbIE MaTeMaTUYECKUEe METO/IbI B PO(EeCCHOHANLHOM 1eATETbHOCTH.

- MOJITOTOBKY BBICOKOKBAJTM(UITMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHAX IH(]-
pPOBOI TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTHYECKHX PUCKOB COBPEMEHHON IU(POBOI 3KOHO-
MUKH.

K ocHOBHBIM 3ad0auam 0CBOCHUS TUCIUILINHBI «JInHelHas anreOpay cienyeT OTHECTHU:

- OCBOCHHE CTYJCHTaMU OCHOBHBIX MOHSATHI, METO0B, POPMUPYIOMIHUX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO Ui YCIICIIHOTO PEIeHHsI MPUKIIaIHbIX 33124,

- (hopmupoBanue y crygeHTa TpedyeMoro Habopa KOMIETEHIIUNA, COOTBETCTBYIOIIUX €0
HAIPAaBIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/A.

OOyuenne mo aucuuiuinHe «JIuHeiHas anreOpay HampaBiieHO Ha (OPMUPOBAaHHE y O0ydaro-
HIMXCS CIIETYIOIINX KOMITETEHIINI

Koa n HauMeHoOBaHMe KOMIIETeH Ui

HH}II/IKaTopr JOCTHKCHUSA KOMIIC-
TCHIHUUN

OIIK - 3. Criocob6eH npuMeHsSITh COOTBETCTBY-
oL (PU3KKO - MaTeMaTHYECKU anmnapar,
METOBI aHAIHM3a U MOJICITUPOBAHMSI, TEOPETH-
YEeCKOI'0 M SKCIEPUMEHTAIBHOIO HCCIIEI0Ba-
HUS TIPH pEeIIeHUH MTPOPECCUOHATBHBIX 33124

NOIIK-3.1. Mcnonb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIUTUIMH, METOIBI
anreOpbl 1 MaTEMaTUYECKOTO aHau3a, Tud-
(bepeHInaIbHOT0 U UHTETPAILHOTO UCUHUCIIe-
HUS, YUCIICHHBIX METOJIOB; (DU3UYECKHUE SIBIIC-
HUS ¥ 3aKOHBI MEXaHUKH, TEPMOJMHAMHUKH,
ANIEKTPUYECTBA MAarHETU3Ma, ONTHKH.
NOIIK-3.2. BeimosHseT aHalinu3 1 MOJIEIUPO-
BaHME, TEOPETUUECKHUE U IKCTIEPUMEHTATb-
HBIE UCCIIEIOBAHUS MPU PEUICHUH Mpodeccu-
OHAJIBHBIX 33]1a4 C UCTIOJIb30BaHUEM (PUZHKO-
MaTeMaTHYECKOTo anrmapara.

NOIIK-3.3. [TpuMeHsieT METOIbI BBISIBIICHUS
po0JIeM B AJIEKTPOIHEPTETUUECKON OTpacIn
C UCIOJIb30BAaHNEM HAaBBIKOB AaHATMTUUYECKOTO
1 HKCIIEPUMEHTAIILHOTO UCCIIE0BAHUS OC-
HOBHBIX (PM3UYECKHUX 3aKOHOB M TEXHOJIOTH-
YECKUX MTPOLIECCOB.




2. MecTo TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucnuriuHa OTHOCUTCS K 00s3aTenibHOM yacTu O10oka b1: Monynp «MareMaTuueckue u ecre-
CTBEHHO-HAYUYHBIE TUCIUILIUHBIY.
E€ u3ydenne obecnieunBaeT N3y4eHUE TUCIIUIUINH:
B obsazamenvroii wacmu:

MaTeMaTHYECKHUI aHaJIu3;

dusnka;

XHUMUS;

TEOPETHUUYECKUE OCHOBBI AJIEKTPOTEXHUKH;

TEOpeTHYECKas MEXaHHUKa;

AIEKTPOHUKA;

SKOHOMUKA M YIIPABJICHUE B DHEPTETUKE.
B uacmu, omnocawetics x snekmuHbiM OUCYUNTUHAM.

- MaTeMaTHYECKHUE METO/Ibl MOJICIIMPOBAHUS U aHAIN3a ICKTPUICCKUX U DJIEKTPOHHBIX CH-
CTEM.

3. CTpyKTypa M coiepkaHue TUCHUIINHBI

OO01mast Tpy10eMKOCTh TUCIUTUTHHBI COCTABISICT 3 3a4eTHBIC eUHUIIBI -108 "acos.

3.1.  Buabl yueOHOii padoThI H TPYA0EMKOCTH

3.1.1 Ounas popma o0yuyeHus

n/n Buj yueonoii pa6oTni Koauuecrso Cemectp 1
4acoB
AyIHMTOpHBIC 3AHATHS 48 48
B Tom uncie:
Jlexun 16 16
1.
CemuHapcKue/mpakTHYECKUe 3aHATHS 32 32
2.
JlaGopaTopHbIe 3aHATHS - -
CamocrosiTeibHas padoTa 60 60
IIpoMeskyTOUHasI aTTeCTALUSA
3K3aMEH D C)
Hroro 108 108

3.2. TemaTnyeckuii IJIaH U3y4YeHUs AUCHUILTUHBI

TemaTnueckue miaHbl U3y4eHUs AUCUUIUIMHBI IO OYHON M 3a04HOM popMam 0OydeHus pazme-
IIEHBI B IpWIOKeHUH 1 K paboueii mporpaMmme.
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3.3. Conep:xanue pa3ieioB JUCHUNIHMHBI

BBenenue

[Ipeamer, 3agauu U coaepKanrue AUCHUIUIMHBL. OCHOBHBIE 3TAIbl PAa3BUTUS TUCHUTLIAHEI.
CrtpykTypa Kypca, ero MecTo U poJib B [IOATOTOBKE OaKanaBpa, CBsI3b C IPYTUMU AUCHUTIIIMHAMH.

Pa3znesn 1. DiieMeHTBHI JIMHeHOH anaredpbl

Tema 1. MaTpuubl 1 onpeaeuTe/ .

[Tonsitrie matpunibl. Bunbl matpun. JleiicTBus Haa maTpuiamu. Onepaiuy HaJ MaTpuliaMu
U ux cBorcTBa. OmnpenenuTend, UX CBOMCTBA W BbhIYMCICHHS. [loHATHS MUHOpa W anreOpande-
CKOT'O JIOTIOJHEHUs. PasoskeHune onpenenuTes 1Mo 3JeMeHTaM CTPOKH WK CTojio1a. Beraucie-
HUE ONPEICTUTENCH pa3IMuHOTO OPSJIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIUMCIICHUs. DJIeMEHTapHbIe MpeoOpa3oBaHusl MaT-
puil. [IpuBeneHne MaTpuIsl K AMAroHaTLHOMY WM TpanelueBUAHOMY BUy. Matpuunas gopma
3aMKCU CUCTEMBbI JIMHEHHBIX alreOpanveckux ypaBHeHUH. Panr maTpuisl.

Tema 2. Pemienue cucreM JUHEHHBIX aJiredpandyeckux ypaBHeHUid.

CucteMsbl JIMHEHHBIX anredpandyeckux ypaBHEHUI, OCHOBHbIE MOHATHA. Pelenne cucrem
JMHEWHBIX ypaBHeHUI MeTooMm Kpamepa, meronom obpaTtHOil MaTpuibl, MeTogoM ["aycca. Teo-
pema Kponekepa — Kanemm. Pemenue npou3BOJIBHBIX CHCTEM JIMHEWHBIX YPABHEHUH METOAOM
I'aycca. Pemienne 0fHOPOHBIX CUCTEM JIMHENHBIX YpaBHEHUN. KpuTepuil cylecTBOBaHUs HETPHU-
BHAJIBHBIX PELICHUM.

Paznen 2. DineMeHTHI BEeKTOPHOI a/1redpbl

Tema 1. JIunelinple onepanuu HajJ BEKTOpaMH, UX CBOICTBa. JInHeliHble KOMOMHALIUY BEK-
TOpOB. JIMHEWHAs 3aBUCMMOCTh M HE3aBUCUMOCTh BEKTOpOB. basuc cucremsl BeKTOpoB. EnuH-
CTBEHHOCTb Pa3JI0kKeHMsI BEKTopa 1o 6a3ucy. OpTOHOPMHUPOBAaHHBIN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEJCHHS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOrOHAIILHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. BbIYNCIIEHNE CKAIAPHOTO, BEK-
TOPHOT'0 U CMELIAHHOTO IIPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU B OPTOHOPMHUPOBAH-
HOM 0a3uce.

Tema 3. JIuneitnsie npoctpancTBa. [loHsTHE 6a3uca MpOCTpaHCTBAa FEOMETPHUECKUX BEK-
TopoB. [IpeoOpa3oBanre MaTpulLIbl JIMHEHHOTO onlepaTopa Mpu nepexo/ie ot 6asuca k 6asucy. Cob-
CTBEHHbIE 3HAYECHUSI M COOCTBEHHBIE BEKTOPHI MATPHULIBI.

Pasznen 3. KoMmjiekcHbI€ YMCJIa 1 MHOTOYWIEHbI

[TonsiTne KomMIIEKCHOTO yncaa. @OpMbl 3alTMCH KOMIUIEKCHBIX yucen. JledcTBUs HaJl KOMILIEKC-
HbiMU unciaamu. @opmyiia Myaspa. M3BiedeHre KOpHS N-OW MOJIOKUTENBHOW CTENEHN U3 KOM-
MJIEKCHOTO yuca. Pa3noxxenne MHOTOWIeHa HA MHOXUTENM. OCHOBHAs TeOpeMa anreOphl.

Pa3nen 4. AHajiMTHYeCKasi reoMeTpust

Cucremsl KOOpAMHAT. J[eKapTOBHI TPSAMOYTOJIBHBIE KOOPANHATHI Ha TUIOCKOCTHU U B IPOCTPAHCTBE.
[TonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsiMble U MJIOCKOCTH

Pasnuynble THIBI ypaBHEHUH IVIOCKOCTH M YPaBHEHUH MTPSAMOM (HA IJIOCKOCTH U B IPOCTPAHCTBE).
Beruncnenne paccTossHUNA MEXAy 1BYMsI TOUKaMHU, TOYKOU U MPSMOM, TOUKON U MJIOCKOCTBIO.
Brpluncnenue paccTosHAS MKy CKPEIIUBAIOLIUMUCS IIPSMBIMU.



Brruncnenue yrioB Mexy JBYMsI IPSMBIMU, IPSIMOH U INTOCKOCTBIO, JABYMSI INTOCKOCTSIMH.
Tema 2. KpuBble H TOBEPXHOCTH BTOPOr0 MOPSAKA

Kpussie Broporo nopsiiika, ix reoMeTpHUUeCKUe CBOWCTBA U ypaBHeHus. [IpuBeieHue KpHBOii BTO-
pOro Mopsijika K KAHOHUYECKOMY BHTY.

VpaBHEHHE TOBEPXHOCTH BTOPOro mnopsiaka. KanoHnueckue ypaBHeHUs cepbl, JIUTUIICOUAA, KO-
Hyca, rurnepooonia, napadoaona.

3.4. TemaTuka NpaKTHYECKHUX 3AHATHIH N0 TUCHUILJIMHE
«/IuneitHas aareopa»

3.4.1. Ounas ¢popma o0yueHust

Ne 3ansarus Tema 3ansatus

1 Paznen 1. DiieMeHTHI JIMHETHOM ajaredpbl. MaTpuiibl, 1eHCTBUS
HaJl MaTPUIIAMHU.

2 Ornpenenureny, UX CBOWCTBA U BBIYUCIICHHE. MaTpuyHas 3amuch
CHUCTEMBI JINHEHHBIX YPABHEHMUII.

3 OOpatHas MaTpuIia U €€ BEIYUCIICHHUE.
CucTtembl TUHEHHBIX aNreOpandecKux ypaBHEHHI, OCHOBHBIE T10-

4 HATHUS U onpesiesieHrs. Pelmenne cucteM TMHEHHBIX YpaBHEHUI
meroaoM Kpamepa, MmeTo1oM 00paTHON MaTPHILGI

5 Pemenne cucreM nuHENHbIX ypaBHeHUN MeTonoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanenu.

6 Meron ['aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEWHBIX YPABHEHHUI.
OJHOPOJHBI CUCTEMBI JIMHEHHBIX YPABHEHMUII.

7 Pa3nes 2. DiieMeHTBI BeKTOPHOI anredpnl. Bekropsl. Jluneii-

HbI€ OIEepalMy HaJ BEKTOpaMHU, UX CBOMCTBa. JIMHeliHOe mpo-
CTPAHCTBO T'€OMETPUYECKHX BEKTOpPOB. [IoHSATHE NMMHEITHON KOM-
OuHaMM BeKTOpOB. JIMHEHHO HE3aBUCUMBIE U JTMHEWHO 3aBUCH-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsiTue 6a3uca MPOCTpaHCTBA FTEOMETPUUECKUX BeKTOpoB. Koop-
8 JTUHATHI BekTopa. OpTOHOPMHUpPOBaHHBIN Oa3uc. KominHeapHOCTS,
OpPTOTrOHAJILHOCTh ¥ KOMIUIAHAPHOCTh BEKTOPOB.

CxkansipHO€E IPOU3BEIEHUE BEKTOPOB U €T0 CBOICTBA. Y CIIOBUE Op-
9 TOTOHAJIbHOCTH BEKTOPOB. BekTopHOE Mpon3BeieHNE IBYX BEKTO-
POB, €ro CBOMCTBA. Y CIIOBUE KOJJIMHEAPHOCTH BEKTOPOB
CMmelmanHOE NPOU3BEACHHUE TPEX BEKTOPOB M €r0 CBOMCTBA. BbI-
yKclieHne o0bemMa napajieenurneia ¥ TupaMuibl. Y CIIOBUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuncieHne CKalsipHOTO, BEKTOPHOIO U
CMEIIIaHHOTO MPOU3BECHUI BEKTOPOB, 3aJIaHHBIX KOOPAWHATAMU
B OPTOHOPMHPOBAHHOM 0Oa3Huce.

Jluneitasle nmpocTpancTBa. PasmepHocTh U 6a3uc TMHEHHOTO Mpo-
CTPaHCTBA.

Martpura nepexoaa ot 6aszuca k 6asucy. [IpeobpazoBanue koop-

11 %
QUHAT BEKTOpa Mpu M3MeHeHWH Oasuca. JIuHelHble omepaTopsl,
NeNCTBUS ¢ TMHEHHbIMU ornepatopaMu. CoOCTBEHHbIE BEKTOPHI U
CcOOCTBEHHBIEC 3HAUCHUS] MATPHUIIBI
Pa3zgen 3. KommiekcHble YHCJIa WU MHOro4wieHbLI MHOXXECTBO
12 KOMIUIEKCHBIX 4Hcen. DopMbl 3alTUCH KOMIUIEKCHBIX uucen. [len-

CTBHSI HaJ] KOMIUIEKCHBIMU YHCIaMu. Pa3iiojkeHne MHOrouwieHa Ha
MHO’KUTEIH, OCHOBHAsl TeOpemMa anreopsl




Pa3nes 4. AHaauTHYECKAs TeOMeTPHSA

13 CucreMsl KoopauHaT. Pa3nnyHble TUIBI YpaBHEHUM IIIOCKOCTU

14 Pas3nuuHble TUIIBI ypaBHEHUH IPSMOM HA INIOCKOCTHU U B IIPOCTPAH-
CTBE

15 B3aumHoe pacronoxeHue NpsMbIX Ha IJIOCKOCTH M B IIPOCTPaH-

cTBe. Brluncienue paccTosHui MeX1y AByMsl TOUKaMU, TOUKOU U
NpsAMON. BbluucieHne pacCTOSHHUS MEXAY CKPEIIUBAIOLIMMUCA
npsMbIMU. B3auMHoOe pacnosnokeHue MmIocKocTel. Beruucienue
pPacCTOSHUI ME¥XK]ly TOUYKOM U TIJIOCKOCTHIO

16 KpuBbie BTOpOro mopsijika X reOMeTpUYECKUe CBOWCTBA. Y paBHe-
HUS dJUTUIICA, TUTIepOoITbI, mapabonsl O0IIee ypaBHEHHE KPUBOUH
BTOPOTo nopsijika. [I[puBeieHre KpUBOi BTOPOTo MOPsAKa K KaHO-
HUYECKOMY BH Y. [I0BEpXHOCTH BTOPOTO MOPSIIKA

4. YueOHO-MeTOaMYeCcKOe U HHGPOPMAIIHOHHOE 00ecTieYeHue

4.1. HopmartuBHble 1okyMeHTHI U OCTsb1

OI'OC 13.03.02. DnekTposHEpreTuKa M 3JIEKTPOTEXHUKA (YpOBEHb OakamaBpuara), yTBEp-
XKJIeH MprKa3oM MuHucTepcTBa oOpazoBanus 1 Hayku Poccuiickoit @enepanuu 0128.02.2018
Ne 144 (pen. ot 19.07.2022 Ne 662)

AxanemMuyeckuii yaeOHbIi T1aH 1o HarpasieHuio noarotosku: 13.03.02 DnexTposnepreTuka
U snekTpoTexHuka. [Ipoduib: DnekrpooOopynoBaHHME M MPOMBIIUICHHAS 3JIEKTPOHHKA.
®opma oOyuyenus — ounasi. 2023.

AkaneMudeckuil yueOHBIi TU1aH Mo HanpasieHuto nmoarotoBku: 13.03.02 DnexktposnepreTuka
U 2NeKTpoTexHuKa. [Ipodwib: DiekrpocHadxkerne. @opma o0yderHus — 3aounast. 2023.

Vka3 IIpesunenta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-TEX-
HoJIoru4eckoro passutus Poccuniickoit denepanum.

[Tpuka3 MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparmm ot 23.08.2017 Ne 816
«O6 ytBepxxaeHuu Ilopsiika MpUMEHEHUs] OpraHU3alUsAMH, OCYIIECTBISIOIIMMU 00pa3oBa-
TEJNBHYIO IeATEIEHOCTb, JICKTPOHHOTO 00yUEeHMsI, TMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHH IIpU peanu3anuu o0pa3oBaTeIbHBIX TPOTPaMM)».

4.2.  OcHoBHasi TUTEpaTypa

3abonorckuit B.C. JIunelinas anrebpa u aHaTUTHYECKasi TeoMeTpus (yueOHBIN KOMILIEKC):
yuebHoe nmocobue, 2-e uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsicuiee o6pa3osa-
Hue: 6akanaBpuar).

Cuportuna W.K. Jluneitnas anreOpa u aHATUTUYECKAsi TEOMETPUS: UHTEPAKTUBHBINA KypC:
yuebHoe ocobue s By3oB. CII6, M3n-o Jlanb, 2022. 180 c.

Kypc nekuuii mo auHeiHON anredpe U aHATUTHYECKO# reoMeTpuu: yueOHoe nmocooue. // Ky-
psasueB b.1O., Matsm B.J., TlokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DaexTponHsIit pecypc.]

4.3. JlomoJIHUTeJbHAs JUTEPaTypa

Kpatkuii kypc BbICIIEH MaTeMaTWKH [DNEeKTpOHHBIA pecypc]: yuel. - DIeKTpoH. JaH. -
MockBa:  JlamkoB wu K, 2017. - 510 «c¢. [Pexmm gocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpana.] .

3y6koB B.T"., JIsxosckwuii B.A., Mapteiaerko A.W., Munociies B.b., [Tymxkaps E.A. Kypc ma-
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522

TEMAaTUKH IS TEXHUYECKUX BBICIINX yueOHBIX 3aBeAaeHuit. Yactu 1-4. M.: MTT1Y, 2012. 400
9K3.

3. Wnbeun B.A., Tlo3nsik D.I'. Ananutudeckas reomerpus. M.: Hayka. ['naB. pen-us puszmko-ma-
TeM. JuT-pel, 1988. 224 c.

4. bexnemuiues, J[.B. Pemenne 3agau U3 Kypca aHaIMTUYECKOM I€OMETpPUM U JTUHEMHOHN ai-
reOpbl [ DIEeKTPOHHBIHN pecypc]: yued. mocodue - DeKTpoH. naH. - MockBa: ®uzmatiut, 2014,
- 192 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana.]

4.4, JjaekTpoHHBIE 00pa3oBaTeIbHbIE pecypchl

[IpoBeneHue 3aHATUHN U aTTeCTallUi BO3MOXKHO B AUCTAaHLIMOHHOM (popmare ¢ MpUMEHEHHEM CH-
cTeMbl AucTaHIMOHHOTO 00yuyeHus yHuBepcutera (CIHO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtemaTukay IIEKTPOHHBIX oOpa3oBareibHBIX pecypcoB (DOP) mo BceM pazaenam
POrPaMMBI:.

Hazanune DOP

Jluneiinas v BeKTOpHas anredpa
AHanuTnyeckasi FeOMETpHs
Jluneiinast anreOpa U aHAINTH-
4yecKas FeOMeTpHsI

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

PazpabGorannbie DOP BKIIIOYatOT TPEHUPOBOUHBIE U UTOI'OBBIE TECTHI.
[Topsimok mpoBeaeHus: paboT B TUCTAHIIMOHHOM (popMaTe yCTaHABIUBAECTCS OTJIEIbHBIMU paciio-
PSOKEHUSIMU TIPOPEKTOPA IO ydeOHOW padoTe 1/Uii HEHTPOM y4eOHO-METOJMUECKOM paboTHI.

Ka)KIlI)If/'I CTy,IleHT 06€CH€‘-IGH I/IHIH/IBI/IIlyaJII)HI)IM HCOFpaHI/I‘IeHHI)IM ZIOCTyHOM K BHCKTpOHHOﬁ

OMOJINOTEKE MOCKOBCKOIO ITOJIMTEXA

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

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘{e6HO-MeTO,[[I/I‘leCKI/IC MaTCpUuaJibl B 3JICKTPOHHOM BHIC, IIPEI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp Maremarrueckoro oOpa3oBaHUs»

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

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

Ilone3nrie y‘le6H0-MeTO,Z[I/I‘leCKI/IC )51 I/IH(l)OpMaL[I/IOHHBIe MaTCpHuaJibl IPCACTABJICHBI Ha caliTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypcCoB I/IH(I)OpMaI_[I/IOHHO-TCJICKOMMYHI/IKaLII/IOHHOﬁ CCTHU «I/IHTepHeT» JIJIA OCBOCHU S

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

4.5. JIu1eH3MOHHO€e ¥ CBOOOIHO PACNPOCTPaHsieMoe IPOrpaMMHOe

o0ecrieyeHue

Ne| HaumenoBanmue | Pazpadorunk I1O HoctynHocTh Ccbliika Ha Enunblii peectp
(mpaBoobaana- (IMLIeH3MOHHOe, | POCCHIICKMX NMPOrpamMMm AJIst

TeJb) ¢B00OIHO pac- 9BM u B/l (npun Hajim4yumn)

NPOCTPaHseMoe)
1 | Astra Linux | OOO JInnen3znoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



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.matematikalegko.ru/
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

OO0 "HOBbBIE
OBJIAYHBIE
TEXHOJIOI'MN"

MoitOduc

JInneu3suoHHoe

https://reestr.digital.qgov.ru/ree

str/301558/?sphrase id=9433

75

BOYHBI€ CUCTEMBI

Hepeqeﬂb PECYypCoB CETH I/IHTepHeT, AOCTYIHBIX IJIl OCBOCHUA TUCIHUIIIMHBI:

4.6. CoppeMeHHbIe npodeccuoHAIbHBIE 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIIpa-

HaumenoBanue

Ccblika Ha pecypce

HocTynHocTh

NudopManmoHHO-CIIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.co
m/

HoctynHa B cetn UH-

TepHeT 0e3 orpaHuye-

HUH
ndopmanmnonnsie pecypest Cetn | http:// www.consultant.ru | JocTymso
KouncynbrantlIntoc
ITopran ®enepanbHbIX TOCYyAap-

P P AP http://www.fgosvo.ru. JlocTyHO

CTBCHHBIX O6p330BaTeJH)HI>IX CTaH-
AapTOB BBICIICTO O6pa30BaHI/I$[

JIeKTPOHHO-0UO0JINOTEYHbIE CHCTEMbI

Jlanpb https://e.lanbook.com/ JloctynHa B cetu UH-
TepHeT 0e3 orpaHuye-
HUH

IPR Books https://www.iprbookshop | Jocrynna B cetn Hn-

.ru/

TepHeT 0e3 orpaHuye-
1305078

IIpodeccnonanbHblie 6a3bI JTaAHHBIX

baza maHHBIX HAyIHOU DJIEKTPOH- http://wwwe.elibrary.ru JlocTyrHO
HOU OMOJIHOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JocrymHo

noJiuTeMaTruieckasi peepaTuBHO-
o6ubnunorpaduueckas u
HayKoMeTpHu4deckas (Onbmuomerpu-
yeckas) 6a3za 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.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

5. MaTepuajibHO-TeXHHYECKOe o0ecredeHne TUCIUININHbI

MarepuaiibHO — TeXHHUYECKast 0a3a yHUBEPCUTETa 00ECIIEUNBACT IPOBEICHHUE BCEX BH/IOB
3aHATHH, IPEYCMOTPEHHBIX YICOHBIM IUIAHOM, H COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM U
[IPOTUBOIIOKAPHBIM IIpaBUJIAM U HOPMaM.

Kadenpa «Marematnkay He pacrojaraetT COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HUCIIOJIb-
3yeT y4eOHbIe ayAUTOPHH U3 001Iero (JOH/Ia YHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH IS IPOBEICHHSI MHTEPAKTUBHBIX MTPAKTUUCCKUX 3aHATHI UCIIONb3Y-
HOTCA KOMIIBIOTCPHLIC KJIACChl YHUBCPCUTCTA.

6. MeToanM4ecKue peKOMEeHAaumn

6.1. MeTounqecm{e PECKOMEHAAIUA IJIA NIpenoaaBaTeisi o0 OpraHm3anumn oﬁyqe-
HUA

[Ipexe Bcero, cneayer oOpaTuTh BHUMaHUE CTYICHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-Tudo crenuaibHOM (IOMOTHUTENBHOM) MOATOTOBKH U
BITOJTHE MOJKET OBITh YCIIEITHO U3YY€H, €CIIU CTYICHTHI OYyT MOCEHIaTh 3aHIATHS, CBOEBPEMEHHO
BBITIOJIHSTD IOMAIIIHUE 3aJJaHUS U MOJIB30BAThCs (IIPU HEOOXOAMMOCTH ) CUCTEMOM IJIAHOBBIX KOH-
CyJIbTAlIM B T€UEHHE KaXJOro cemecTpa. Bomeamme B Kypc MareMaTUKU pa3zeiibl SBISIOTCS
KIJIACCHYECKUMH, B TO K€ BPEMs OHM IIPAKTUYECKU OPUEHTUPOBAHDI, TAK KaK UIMEIOT IIIMPOKOE pac-
MPOCTPAHEHHUE VISl PEIICHHS Pa3HOTO PoJia 3a7a4 BHYTPH CaMO MaTeMaTUKHU W MPUKIAJIHBIX 3a-
nad. VX ocBOeHHE MOMOXKET CTYAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOHTH
YCTHYIO U MIUCBMEHHYIO PEUb, YCIICITHO MPUMEHATh HAKOTUICHHBIC 3HAHUS B TPO(EeCCHOHATLHOM
JESTEIIbHOCTH.

Heo6xoanmo ¢ camoro Hadana 3aHsITHHA PEKOMEHAOBATh CTYACHTAM OCHOBHYIO M JIOTIOJ-
HUTENLHYIO JINTEPATYPY, a B KOHIIE CEMECTpa JIaTh CIIMCOK BOIIPOCOB JJIs TOATOTOBKH K 9K3aMEHY.

Ha nepBom 3aHSTHH MO TUCIUTIIMHE CJIETYET 0053aTeIbHO TPOUH(POPMUPOBATH CTY ICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAIUH 110 AUCLUIIIMHE, CPOKAX €€ MPOBEACHUS,
YCJIOBHSIX JIOMYyCKa K MMPOMEXKYTOUYHON aTTECTAIlMU, TPUMEHSIEMbIX BHIaX MTPOMEKYTOUYHOTO KOH-
TPOJIAL.

N3noxenne TeOpPEeTHUECKOro MaTepHayia JOHKHO COIMPOBOXKIATHCA HILTIOCTPATUBHBIMU
pUMepaMu, TIIATEeIbHO OTOOPAHHBIMU IMpernojaBaTeNieM TakK, YTOObI TEXHUYECKUE TPYJHOCTH U
BBIKJIQJIKU TIPU PEIICHUHN 33/1a4l HE OTBJIEKAJIM OT IJIAaBHOTO: OCMBICIICHUS UEH U CYTH TIPUMEHSI-
eMbIX MeToJ10B. CiefyeT Bceraa yKa3blBaTh MPUMEPhI IPAKTUYECKOTO TPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATUSAX YpaBHEHUU U HOpMyIL.

[IpakTuueckue 3aHITHS JODKHBI ObITh OpPraHM30BaHbI MPEMOAaBaTENIEM TaKHM 00pa3zoM,
4TOOBI OCTABAJIOCh BPEMs Ha MEPUOJUYECKOE BBIIOJHEHUE CTYAEHTAMU HEOOJBIIONW CaMOCTOS-
TeIbHOU PadOTHI B ayAUTOPHH VISl IPOBEPKH YCBOCHUSI 3JI0)KEHHOTO MaTepHuana.

[IpenogaBaTens, BeNyIInii TIPaKTHUECKHUE 3aHATHUS, TOJHKEH COTIacOBLIBAaTh y4eOHO-TEMa-
TAYECKHH TJIaH 3aHATHH C IEKTOPOM, UCIIOIH30BATh EIUHYIO CUCTEMY 0003HAYEHUH.

[IpenogaBaTento cueayeT HTOOMBATHCS CHCTEMATUYECKOW HEMPEPBIBHONW PabOTHI CTY/IEH-
TOB B TEYCHHUE CEMECTPa, HEOOXOIUMO BBISIBIIATH CHIIBHBIX CTYICHTOB U IMMPUBJIEKATh UX K HAYYHOUN
paboTe, K y4acTHIO B Pa3HOTO pOjia OJIMMITHAaX U KOHKypCax.

CTyaeHT MODKEH ONIyIIaTh 3aMHTEPECOBAHHOCTH MPENo/aBaTess B JOCTHKCHUH KOHEU-
HOTO pe3yNbTaTa: B MPUOOPETEHHH OOYYAIOIIMMHUCS TPOYHBIX 3HAHWM, YMEHUW U BIIAJCHUS
HaKOIUIEHHOHN MH(pOpMAaIINEH I pelIeHus 3a1a4 B Mpo(heCcCuOHaTbHOM NS TeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3moxxHO poBe/ieHNe 3aHATHI 1 aTTecTalui B AUCTAaHLIMOHHOM (hopMaTe ¢ MPUMEHEHHEM CH-
CTEeMBI TUCTaHIIMOHHOTO 00y4eHus yHuBepcureta (CJJO-LMS) Ha ocHoBe pa3paboTaHHBIX Ka-
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denpoit «MaremaTHKa» EKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (JOP) (cm. m.4.4).
[Topsimok mpoBeaeHus: padoT B AUCTAaHIIMOHHOM (opMaTe yCTaHABJIMBACTCS OTAEIbHBIMU PacIo-
PSDKEHUSIME ITPOPEKTOPA MO0 y4eOHOU paboTe U/UiaH HEHTPOM y4eOHO-METOJMUECKOM padoThI.

6.2. MeTtoauyeckue yKazaHus JJis 00y4arOIHXCsl 0 OCBOECHHIO
AN CHMILTHHBI

Pa3nes: 3jieMeHTHI JIMHEHHOMH ajaredpbl

MaTpuusl u onpeeauTenu. [Ipexae Bcero, CTyJ€HT 10JIKEH OHATh, YTO MAaTpULA — 3TO
Tabauma yuces (mpuyeM 3Ta TablMla MOXKET MMEeTh OJMHAKOBOE YHMCIO CTPOK U CTOJOLOB, a
MOJKET OBITh U MIPSIMOYTOJILHOM), @ ONIPEAETUTEIb- 3TO YUCIIO, 3alIICHIBAEMOE B BUJIE KBAaIPATHOMN
TaOJIMIIBI, TO €CTh ONPEAETUTENN CYLIECTBYIOT TOJIBKO Y KBaJpaTHBIX MaTpUL.

Craenyer oOpaTuTh 0c000€ BHUMAHHE HA ONIEPALUI0 YMHOKEHHSI TPSIMOYTOJIbHBIX MaTPHIL
U MOHATH, KAKUM I0Jy4aeTcsl MOPAJOK MAaTpULbl — ponsBeaeHuss. OcoOEHHOCTh MaTpHIl TAKKe
COCTOUT B TOM, 4YTO IIPOU3BEJICHIE MaTPUL] HE IEPECTAHOBOYHO, TO ecTh AB # BA .Cnenyer 00s-
3aTeJIbHO YOeAUTHCS B 3TOM, PEIIUB COOTBETCTBYIOIUE 3a/1a4H.

BaxxupiM siBisieTcs moHsTue oOpatHOM MaTpuubl. Hano 3HaTh ycioBUE CyLIECTBOBAHUS
0o0paTHOW MaTpULbl U AITOPUTM ee rocTpoeHus. Ilocie ee BbIUMCIIEHUS 11e1eco00pa3Ho enaTh

IPOBEPKY IIPaBUILHOCTH PELIEHNS, BBLIIOIHUB ONepaluio yMHoxkenus A~'A = E (momxHa nomy-
YUTHCA €IMHUYHAS MaTPHUIIA)
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[Ipu u3zydenuun onpenenuTencii HaA0 Y€TKO YCBOUTH MOHATHS MUHOpPA, alredpandeckoro
JOTIOTHEHHUSI, 3HATh MHOTOYHCIICHHBIE CBOMCTBA ompeneiuTens. /st oCBOCHUS TEXHUKH BBIUUC-
JICHUS OTpeJeNIUTeNel 11e1ecoo00pa3Ho, BEIOpAB MPOU3BOJIbHBIN ONPENEIUTENb BhIIIE TPETHETO
MOPSIIKA, PACKPBITh €0 Pa3IMYHBIMU CIIOCOOAMU, MIPUMEHSISI PA3JIOKCHHE M MO CTPOKaM U TIO
cronibriam. OGpaTuTe BHUMaHUE, KAaKUE CTPOKH (CTOJIOIBI) MPENOYTUTEIbHEE BRIOUPATh JIJIs pac-
KPBITHS OTIPEACIUTEINS, YTOOBI YIIPOCTUTH €ro BhuucieHne. Oco0eHHO 2P EKTUBHO BHIYHMCICHUE
OTIpEeAeNIUTEINSI C TOMOUIBIO 3JIEMEHTAPHBIX MPEOOPa30BAHUMN, IPUBOAAIIUX €r0 K TPEYroJIbHOMY
BU]TY.

[Ipu w3ydeHnn pemieHuii cucTeM JIMHEHHBIX anreOpanyeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAHHE, MPEXK/IC BCETO, Ha TIOHATHE PEUICHUS CUCTEMBI U YCJIOBUS CYIIIECTBOBAHHMSI PeIlie-
HUH B 3aBUCUMOCTH OT COOTHOLIEHHS MEKy PAHI'OM MaTpPHUIIbl, PAHTOM PACIIMPEHHON MaTPHIIbI
CUCTEMBI M YMCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaTuTe BHUMaHUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona obpaTHoil MaTpuilbl. BHHUMaTenbHO pa3depute mpuMepsl pelieHus
MIPOM3BOJILHBIX CUCTEM JIMHEHHBIX alnreOpandecKkux ypaBHeHUH metonoM [aycca (BBeaeHme Oa-
3UCHBIX U CBOOO/IHBIX MTEPEMEHHBIX ).

Pa3nes: DiieMeHTHI BeKTOPHOI aJredpbl

[Ipu u3ydeHun naHHOW TeMbl OOpaTWTE BHHUMAaHWE Ha JIMHEIHBIC ONEpalliy HaJ BEKTO-
pamu, Ha MOHATHS JTMHCHHON HE3aBUCUMOCTH U IMHEHHON 3aBUCUMOCTH BEKTOPOB, Ha (DyHTaMEH-
TajbHOE MOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pa3io-
JKEHHUE BEKTOpa 1o 0a3ucy.

3HaTh ompeeNeHne, FeOMETPHUECKHUE CBOMCTBA CKAIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB, (OPMYJIBI IS UX BBIYMCIICHUS B BEKTOPHOU M B KOOPJAMHATHOH (hopMe.
O0s13aTeNnbHO 3HATh U YMETh POBEPSITH YCIOBUS OPTOTOHAIIBHOCTH, KOJUIMHEAPHOCTH M KOMILJIa-
HApHOCTH BEKTOPOB.

Pa3nen: KoMILIeKCHbIE YHCJIA 1 MHOTOYJIEHBI

B atom pasznene, npexe Bcero, HaJlo MOHATH, YTO KOMIUIEKCHOE YMCIIO SIBUJIOCH PACIIU-
pEHHEM TOHSTUS JCUCTBUTEIBHBIX YHCEN, 3HATh OMpPEIeTIeHne U TpU (GOPMBI 3aITUCU KOMILIEKC-
HOTO yucia (anredpandecKyro, TPUTOHOMETPUYECKYIO U ITOKa3aTeNIbHYI0), TEOMETPHUECKYIO UH-
TepHIpeTaINio KOMIUIEKCHOTO YKCia U B3aUMHO-OJJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM
KOMILJIEKCHBIX YHMCENT 1 MHOKECTBOM TOYEK KOMIUIEKCHOM TUIOCKOCTU. 3HaTh popMyiy Dimepa.
KommuiekcHble 4rcia MOKHO M300paXkaTh C MOMOIIBI0 BEKTOPOB Ha KOMIUIEKCHOMN TIOCKOCTH.

[TosTOMyY onepanuu cioKeHHs ¥ BBIYUTAHHUS KOMIUIEKCHBIX YKCEI MOTYT ObITh CBE/IEHBI K Orepa-
IIUSIM CJIO’KEHHUS U BBIUUTAHUSI COOTBETCTBYIOLIUX BEKTOPOB.

Hazno 3HaTe 1 yMeTh BBIOIHATH ONIEPAllUi YMHOKEHHUS, AEJIEHUS, BO3BEACHUS B IIOJIOKHU-
TEJbHYIO CTENEHb KOMILIEKCHBIX YHMCEJl, 3allCAHHBIX B TPUTOHOMETPUUYECKON (opMe, U3BIeue-
HUS KOPHA N-OM CTENEHN W3 KOMIUIEKCHOTO YHCIIa.

Crnenyetr 0OpaTuTh BHUMaHHE HA TO, YTO MHOKECTBO KOMIUIEKCHBIX YHMCEIl SIBJISIETCS 3a-
MKHYTBIM, TO €CTh JH00as anredpandeckas ornepanus HaJ KOMIUIEKCHBIMU YHCIAMU HE BBIBOJUT
3a mpeJienbl 001acTH KOMIUIEKCHBIX YHCEl.

Hano 3Hath pa3nuyHble BUABI pa3ioKEHUS] MHOTOWIEHA HA MHOXKUTEIH AJIS CIydaeB, KO-
I/1a Cpey KOpHEl MHOrO4JieHa MOTYT ObITh KpaTHbIE, KOMITJIEKCHbIE KOPHU. DTHU CBeJIeHUs OyayT
MCIIOJIb30BAThCS, HAIPUMEP, B MHTETPAJIBHOM HCUYMCIEHUHU IPU BBIYMCIEHUH HMHTETPANOB OT
JIpOOHO-pAallMOHANBHBIX (DYHKIUH, IPU PEIIeHUN JTUHEWHBIX OAHOPOIHBIX AuddepeHnanbHbIX
YPaBHEHMI N-TO MOPSIJIKA C TOCTOSTHHBIMH KO3 HUIIMEHTaMH.

Pa3nes: AHanuTHYeCKasi reOMeTpust

[Tpu n3ydyeHun aHaIUTHUECKON F€OMETPUHN CIIEAYET, IPEKIE BCErO, MOHATh, YTO €€ 3a/1a4eil sB-
JSIETCSl U3YYEHHE TEeOMETPUUYECKUX OOBEKTOB MPHU MOMOIIY aHATUTHUYECKUX METOJIOB anre0psl U
MaTEMaTUYECKOT 0 aHaIu3a. B 0CHOBE Takoro noaxoja JeKUT METOJ] KOOPINHAT, BIIEPBBIE CUCTE-
Matuyecku mpumeHeHHbI P. Jlekaprom. OCHOBHBIE TTOHATHSI T€OMETPHUH (TOUKa, TIpsiMasi, TIOC-
KOCTb) SIBJISIOTCS HEONpPEAEIIEMbIMH, U JJIsl UX ONMHCAHUS IMPUMEHSETCS aKCHOMaTUYeCKHid Me-
TOJI, TIO3BOJISIOUINM YCTaHOBUTH B3aUMHO OJTHO3HAUYHOE COOTBETCTBHE MEXK /1Y MHOKECTBOM TOUEK
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psIMON U MHO>KECTBOM JICWCTBUTEIBHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOpAHMHAT.
Hano geTko ycBOUTH paznudHbie POpMBI ypaBHEHUN IPSIMON U TUIOCKOCTH YMETh MEPEXOAUTH OT
oZ1HO# QopMmbl K apyroit. CienyeT OCMBICIUTD U YCIEUIHO MPUMEHSTh PEIIeHUs KIACCHUYEeCKUX
3a/1a4 aHATUTUYECKON TeOMETPUHM O B3aMMHOM PACIOJIOKEHUU MPSIMBIX U TUIOCKOCTEH, YMETh
OTIPECIIATh YIJIbl U PACCTOSHUS MEX]Y Pa3IN4YHbIMU F'€OMETPUUECKUMH OObEKTaMH.

OTMeTHM B 3aKJIFOYEHHUE, YTO YCIICNTHOE U3YYCHUE NUCIUILIUHBI « JInHelHas anredpay,
npuoOpeTeHre He0OOXOIMMBIX KOMIIETEHIIUH, YMEHUI U HABBIKOB BJIQJICHUSI MAaTEMaTHUECKUM afl-
napaTroM TpedyeT OT CTYJIECHTOB OOJBIIONH CaMOCTOATEIbHOU paboThl. OOpaTUTE BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOJAMMBIX Ha CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU C Y4€OHBIM ILIA-
HOM, OOJIBIIIEC YKCIIA YaCOB, OTBOJMMBIX Ha BCE BUJIBI AYJUTOPHBIX 3aHSATHI.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

@DoH/1 OIICHOYHBIX CPENICTB MpejcTaBieH B [Ipunoxkenuu 2 k pabodeil mporpaMMe U BKIFOYACT
pazjensl:

1. MeTo bl KOHTPOJISI M OIICHUBAHHMSI PE3YJIbTATOB O0YUICHHS

2 llIkana u KpUTEpUHU OLICHUBAHUS PE3YJIbTATOB O0yUYCHHS

3. OneHouYHBIC CPECTBA

3.1. Tekymumii KOHTPOJIb

3.2. [IpomexyTouHas aTTecTanus
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1. TemaTuyecKuii IJIaH AUCHUILINHBI «J/IuHeliHas ajredpa»

Ouynas ¢popma
o0yuenusi I'ox HaGopa

Ilpunoscenue 1

2023/2024
Buabl yueOHoii padoThl,
BKJIIOUYASI CAMOCTOSITEILHYIO Buabl camocTosITeILHOH PadoThI Dopmsl
2 aTTecTa-
= = padoTy CTyJI€HTOB CtyneHToB
Pa3nen 2 S ’ 1187071
3 &’ U TPYI0E€MKOCTh B 4acax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.II. | PI'P | Pedepar | K/p | D 3
IlepBbIii cemecTp
Pa3znen 1. DiieMeHTHI JJUHEIHON aJ1-
1.1 | redpw1 Matpuiipl, 1eiicTBUS HaX MaTpH- 1 3 2 2 3
aMH.
Onpenenurenu, WX CBOWCTBA W BBIYUCIIC-
Hue. MarpuuHas 3amuch CUCTEMBI JIMHEH-
12 | hoix YpaBHEHUH. 1 4 2 3 *
Boiiaua 3aganmii PI'P Ne 1 mo auHeiinoi
ajreodpe .
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1.3

OOparHas MaTpulia ¥ €e BhiaucieHue. Mar-
pUYHAas 3allMCh CHCTEMbI JMHEHHBIX ypaB-
HEHUH.

1.4

CucTeMbl TUHEHHBIX alNreOpandecKux
YPaBHEHUH, OCHOBHBIE ITOHATHS U OIIpE/e-
neHus. Pemenue cucreM NTMHEHHBIX ypaB-
HeHnuit metogom Kpamepa, metonom obpat-
HOW MATPHIIbI

1.5

Pemenune cucrteM TMHENHBIX YpaBHEHUI
meronoM ['aycca. Panr marpunsl. Teo-
pema Kponekepa — Kanesmu.

1.6

Merop ['aycca B TpOM3BOJIBHBIX CUCTEMAX
JUHEHHBIX ypaBHeHUNH. OTHOPOHbBIE CH-
CTEMBI JINHEUHBIX YPaBHEHUU.
CamocrosiTenbHas pabora Nel B ayauro-
PHH 110 JIMHEIHOM ajredpe

1.7

Pa3nes 2. Bekropsl. JIunelinsle onepanuu
HaJl BEKTOpaMH, UX CBOUCTBA. JIuHeliHbIE
KOMOUWHAIUM BEKTOPOB. JIMHEWHO He3aBuU-
CHUMBIE M JIMHEHHO 3aBHUCHUMBIE CHCTEMBI
BEKTOPOB.

Briiaua 3ananuii PI'P Ne2 o BeKTOpHOI
aareope.

1.8

[Tonsitne Ga3uca. KoopawHaTel BEKTOpA.
KonnuneapHOCTh, OPTOrOHAIBHOCTD U KOM-
MJIAHAPHOCTh BEKTOPOB.

10
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1.9

CkanspHoe Mpou3BEICHUE BEKTOPOB U €0
cBoiicTBa. BekTopHOe mpousBereHHe ABYX
BEKTOPOB, €r0 CBOWCTBA.

11

1.10

CMmeniaHHOe POU3BEIEHUE TPEX BEKTOPOB
U ero CBOicTBa. Brruncienne odObema ma-
paienenumnena. YcloBUe KOJUIMHEapHO-
CTH, OPTOTOHATBHOCTH U KOMIUTAHAPHOCTHU
BEKTOpOB. OpTOHOPMUPOBAHHBIN Oa3uc.
Boruncnenue CKaasIpHOTO, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEACHUN BEKTOPOB, 3a-
JTAHHBIX KOOPJAMHATAMH B OPTOHOPMHPO-
BaHHOM Oa3smuce.

CamocTosiTeibHasi padoTa Ne 2 B ayAuTO-
P¥M 10 BEKTOPHOMH ajiredpe

12

1.11

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
6a3uc JIMHEHHOTr0 IPOCTPAHCTBA.

Martpuna nepexojga ot 06asuca k 0azucy
npeoOpa3oBaHUE KOOPAWHAT BEKTOpa IpU
n3MeHeHuu 6asuca. CoOCTBEHHbIE BEKTOPbI
U COOCTBEHHBIE 3HAUEHUs JTUHEHHOro orme-
paTopa.

13

1.12

Pa3nea 3. KommjiekcHble 4yncjia U MHO-
roujeHbl MHOXXECTBO KOMIUIEKCHBIX YH-
CCJI. q)OpMI)I 3aIlIUCHU KOMIIJICKCHBIX YHCECII.
Onepaulxm Haa KOMIUICKCHBIMHU YHCJIaMU.
PasnoxeHue MHOrowieHa Ha MHOMKHUTEIIN
OCHOBHas Teopema anreopbl

14

1.13

Pa3znen 4. Ananuruyeckasi reoMeTpust
Cucremsl koopauHaT. Paznuunblie TUIIBI
YpaBHEHUH IJIOCKOCTH

15

16




Boiaaua 3aganuii PI'P Ne3 o anaautn-
YeCKOM reoMeTpum

1.14

Paznuunble TUNBI ypaBHEHUU OpsIMOM Ha
MJIOCKOCTH U B MPOCTPAHCTBE

16

1.15

B3anmnoe pacnosnokeHue npsmMbiX Ha MI0c-
KOCTH M B IIPOCTPAHCTBE. Bpruucnenue pac-
CTOSIHUHM MEXIy ABYMs TOUKaMH, TOYKOU U
IpsMOH.. B3auMHOE pacrnoioKeHue Iuoc-
KocTel. BpluucieHue paccTOSHMI Mexay
TOYKOM U IIOCKOCTBIO

CamocrosiTeibHas padora Ne 3 B ayauTo-
PHH 10 AHAJIMTHYECKON reOMeTPUH

17

1.16

KpuBble BToporo nopsiika ux reoMerpuye-
CKME CBOWCTBA. YPABHEHUS DJUIMIICA, TH-
nepoOosel, mapabonsr OOmiee ypaBHEHHE
KpuBoWi BTOporo mnopsaka. I[IpuBeneHue
KPUBBIX BTOPOrO IMOpsJIKa K KaHOHUYE-
ckomy Buay. [loBepXHOCTH BTOpOro mo-

pAnKa

18

®opma arTrecTanuu

21

Bcero yacoB no jucuunanHe

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbIX CPEJACTB
MO JUCUMILINHE

«J/Iuneitnas ajaredpa»

®opMbl 00yUeHHS: OUHas,

Kadenpa: «MaTemaTuka»

1. MeToabl KOHTPOJISA ¥ OLICHUBAHUS Pe3yJIbTATOB 00y4eHUsI

Jnst KOHTPOJISI yCIIeBa@MOCTH U KauecTBA OCBOCHHS AUCIMIUIMHBI HACTOSIIEH TPOrpaMMoit
IPEAYCMOTPEHBI CIICAYIOIIUE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYLIeH YCIIEeBAEMOCTH (TEKYIHi KOHTPOJIB);
- IPOMEKYTOYHAsl aTTecTalus (3K3aMeH).

2. IIkaja 1 KpUTEPUH OLIEHUBAHUS Pe3YJbTATOB 00yUYeHUsI

dDopMa NPOMEKYTOYHOM aTTeCTALMU: IK3aMEeH

[TpomesxyTouHas aTTecTanus 0Oydyaromuxcs B opMe 3K3aMeHa IPOBOAMUTCS 110 Pe3yibTaTaM
BBITIOJTHEHUS BCEX BUI0B yueOHOM padOThl, IPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM 110 JAHHOW AMCILIH-
IJIMHE, IIPY 9TOM YUYUTBHIBAIOTCS PE3YJbTAThl TEKYIIErO KOHTPOJSA YCIIEBAEMOCTH B TEYEHHUE Ce-
MecTpa. OLeHKa CTeNeHU JOCTUKEHUSI 00yJaroIMMUCS TUIAaHUPYEMBIX PE3yJbTaTOB OOyYEHUSs I10
JUCLUIIIIMHE MPOBOAUTCS MPENOAaBaTeIeM, BEAYIIUM 3aHATUA 10 JUCHUIUIMHE METOJOM JKCIEpPT-
HOM oueHKH. [Io uToram nmpomMexyro4yHou aTTecTaluy N0 JUCHUIUIMHE BBICTABIISECTCA OLEHKA «OT-
JINYHOY, «XOPOLIO», «YAOBJIETBOPUTEIBLHO» UIIU «HEYJOBIETBOPUTEIBLHO.

[IIkana oneHuBanud Onucanue

BrimonHeHsl Bce o0si3aTeslbHbIE YCJ0BUSI NMOATOTOBKHU CTY-
JAeHTa K HPOMEKYTOYHOH aTTeCcTalluM, IPEelyCMOTPEHHbIE
nporpaMMoil TucturuinHbl. CTyAEHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [T0OKA3aTENsIM, IPUBEJICHHBIM B
OtnnuHO TabIUIax, ONepupyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKAMU, MIPUMEHSET UX B CUTYallUsX TOBBIIIEHHON CIIOKHO-
ctiu. Ilpu 3TOM MOryT OBITH JOINYIIEHBI HE3HAYUTEIbHbIE
OLIMOKHM, HETOYHOCTH, 3aTPYAHEHHUS IPH MEpeHOce 3HAHUU U
YMEHMI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.
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Xopoo

Brimmonnensl Bce o0si3aTesibHble YCJ0BUSI NMOATOTOBKHU CTY-
JeHTa K MPOMEKYTOYHOH AaTTeCTAalluM, IPEIyCMOTPEHHbIE
nporpaMMoil tucturuinbl. CTyA€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEJCHHBIM B
TabynIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMu. B TO ke BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ TOTPEIIHOCTH, 3aJaud pellaeT ¢ HeJOoYeTaMu, He BIIHSIO-
HIMMH Ha OOLIHUI X0/ peLIeHHUs.

y,[[OBJ'I@TBOpI/ITeJ'IBHO

BrimonHeHsl Bce o0si3aTeslbHbIE YCJOBHSI NMOATOTOBKHU CTY-
JAEHTA K MPOMEKYTOYHON aTTecTauMu, IIPEIyCMOTPECHHbIC
nporpaMMoil TuciuIuinHbl. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUI, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NPUOOPETEHHBIMH 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMu. Ho TOKa3bIBaeT HeryOOKHe 3HAaHUS, TIPU OTBETE HE
JIOITyCKaeT IrpyObIX OMMOOK MITH MPOTUBOPEUHIA, OJTHAKO B (op-
MYJIMPOBaHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXKIY aHa-
JIM30M, apryMEHTAllMed U BBIBOJAMM, B PEIIECHUU 3a1a4 MOTYT
coJiepKaThCs rpyOble omKOKU. [{i1st mosTyuyeHus npaBUIbHOIO OT-
BeTa TPEOYIOTCSl YTOUHSIOIINE BOIIPOCHI.

HeynosnerBopurenbHo

He BbinosiHEHbI 00s13aTeIbHBbIEC YCJOBUSI NOATOTOBKHU CTY-
JeHTa K IHPOMEKYTOYHOHM AaTTeCTAllMM, IIPEIyCMOTPEHHbIE
nporpammoit nucuuiuinHel, MJIM cTyneHT aeMOHCTpUpyeT He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB IIPUBEACHHBIM
B Ta0JIMIIaX, TOIYCKAIOTCS 3HAYUTEIbHbIE OIIUOKH, MPOSIBIIAETCS
OTCYTCTBHME 3HAHUW, YMEHUH, HABBIKOB II0 PNy IOKa3aTeseH,
CTYIEHT UCHBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHCHUS IIPU OIIEpU-
POBaHUU 3HAHUAMU U YMEHUSAMU.

3. OnleHOYHbIE CPeACTBA

/1

HaunmenoBauue
OIIEHOYHOTO Cpe-
CTBa

[Ipencrasnenue ome-
HOYHOTO CPEZCTBA B
DdOC

KpaTkas xapakTepucTUKa OLEHOYHOTO
CpeicTBa

KonTponbnas (ca-
MOCTOSITEIbHAS)
paborta

(KP)

CpeacTBo NpoOBEPKH YMEHHUH NPUMEHSATH
MOJIy4E€HHBIE 3HAHUS 7Sl pelIeHHs 3a7a4
OTpeIeNIEHHOT0 THUMa IO TeMEe WJIU pa3-
neny

KoHnTposabHble 3a7a-
Hus (mpumep)
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2 | Pacuerno-rpadu- CpenctBo mpoBepku ymeHuil npuMmeHATh | Kommuiekr  3ajgaHuii
geckas pabora MOJTyYEHHBIE 3HAHUS T10 3apaHee ONpeje- | JJs BHIIOJIHEHUS pac-
PLP JCHHOM METOAMKE JUIS pPEUIeHHs 3afad | YeTHO-TpadUuecKoi
( ) WIM 3aJaHUi [0 MOJYTI0 WM JUCIU- | pabOThHI
IUIMHE B IICIOM.
CpencTBo KOHTPOJISl, OPraHM30BaHHOE KaK
crierualibHas Oecela me1aroruaeckoro pa-
YcTHBIN ompoc co- | O0THUKA C O0yYaroIIMMCsl Ha TEMbI, CBSI- Bomnpocs o
3 OeceoBaHME, 3aHHBIC C M3yYaeMO AUCIUILIMHOM, U pac- | TeMaM/pa3jesaM JUc-
(YO) CUHTAHHOE Ha BBIICHEHHE 00beMa 3HAHWI [UILIAHBI
o0yyaromierocs mo onpeieIeHHOMY pa3-
Jieny, TeMe, IpodIeMe | T.11.
Cucrema cTaHJapTU3UPOBAHHBIX 3a1aHUH,
4 Tect ITO3BOJISIONIAS aBTOMAaTU3HUPO- BapuanT TecTa
(T) BaTh MPOLEAYPY U3MEPEHUsI YPOBHS 3Ha-
HUM U yMEHHUH 00y4aronierocs.
5 | Dx3amenanonnsie | CpeicTBO TPOBEPKM 3HAHWM, YMEHHH, | DK3aMeHaIMOHHbIE
OMICTHI HaBBEIKOB. MOXKET BKIIFOYATh KOMILJIEKC T€O- | OMJICTEL.
K PETUYECKUX BOIIPOCOB, 3a/ay, IpaKTUye-
(9b) CKUX 3aJaHuil.

3.1. Tekyuiuii KOHTPOJIb

OueHoYHbIE CPEACTBA TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE BOIIPOCHI
1 3a7aHus B (hopme OIIAHKOBOTO TECTUPOBAHUS JJIsi KOHTPOJISI OCBOCHUST O0YUAIOIIMMHUCS Pa3/IeioB
JTUCHUIUTUHEL, ipreM PI'P.

Coaep:xanue pacuyeTHO-rpaduyecKoii padoThI.

PacuyerHo-rpadguyeckas padora Nel mo uHeliHoM anredpe.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:

Martpuipsl U onpeaenuTeny. Pemenyue cucteM JIMHEHHBIX anreOpandyeckux ypaBHEHHUH METOJaMH
l"aycca, Kpamepa u oOpaTHO# MaTpHIIbL.

Pac4yerHo-rpadguyeckas padora Ne2 nmo BeKTOpHOI ajaredpe.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:

BexTopsl, nelictBus Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BEACHUS BEKTOPOB.
PacuyerHo-rpadguyeckas padora Ne3 no aHaJIMTHYECKON reOMETPHH.

Kpartkoe conepxanue pacueTHO-Tpaduueckoi padoThI:

PasnuuHble BUIBI ypaBHEHUH IPSIMOM M IJIOCKOCTH. B3anMHOe pacrionokeHne npsMbIX Ha MI0CKO-
CTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

KommiekT 3aganmii
JJIS1 BBITIOJIHEHUS pacuyeTHO-rpaduyeckux pador (PI'P)
1o qucuuiuinHe «JInneiiHas anredopa»

PI'P Nel, vacTtp 1
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-1 1
3ananue Nel. Jlaus matpuner A= 1 3

| J | |
L4 0 -3 1 -1

BrimmoaHUTE NeHCTBUS: A% +8BT .

3aznanue Ne2. [IpookuTh 1TaHHOE MaTPUUHOE PAaBEHCTBO (2A+3B)?2 —4A2 —6AB =...

U IPOBEPUTH €r0 JJi1 MaTpull A U B U3 epBOro 33AaHMUs.

3apanue No3. BEIUMCINTE OMPEaeIUTENb ABYMsI CIIOCOOaMU: Pa3IOKEHHUEM T10 TIEPBOM CTPOKE U
pas3JIoKEHUEM 110 IEPBOMY CTOJIOLY.

10 -1 2
02 1 -1
11 -1 1°
11 -2 1

3ananue Ned. Jlns qaHHOW MaTpULbl HAWTU 00paTHYIO MaTtpuily. Coenarh mpoBEpKY.
( 1 0 2}
| 1 19 -
-1 2 3)

3amanue Ne5. Peruts matpuunoe ypasaeane AXB =C (maittu X). Coenats mpoBepky.

(-1 2) (3 4) (0 &4

A=| | B=| - C= .
L2 1) 2 3) -9 3)

3ananue Ne6. HaiiTu panr MaTpuiibl.

(1-4 2 3 7)
0 5 4 3 1’
‘2 3 8 9 15)
\3 -8 2 6 20
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PI'P Nel, 3apaHusi o penieHHIO CHCTEM JIHHEHHBIX ajJredpandecKux ypaBHeHHil
3aznanue Nel. Pemuts cucremy meronom Kpamepa. CaenaTh IpoBEpKYy.

Xt+4x2 — X3 =—-2
2X, + 2%, +3%X3 =7
[3x1+6x2—2x3 =1

3amganue No2. Pemuth cuctemy u3 Nel MeTo0M 00OpaTHON MaTPHIIBI.
3aganue No3. Pemuts cucremy u3 Nel meronom [Maycca.

3aymanue No4. Pemuth HEOJHOPOIHYIO crucTeMy MetofoM ['aycca. Halitu oOriee pemieHue u yacT-
HO€ pEeIICHHUE.

X+ X+ 2% +3X, =5
| 5% +4%, + 4x,=11

3aganue NoS. Pemnth oHOpOHYIO cucTeMy MeToqioM [aycca. Haiitu oGiee pemenue u @CP.

2X1 +6X2 —9x3 —9x4 =0
4%, — 5%, + X, =0

3% 4 3x, —7x3—4x4:0.
X
| 1 —3X% +2%; +5%, =0

PI'P Nel, wacTsp 2

3aytanne Nel. TToka3ath, 4T0 BEKTOPHI m, N, P o6pasyroT Gasic B MPOCTPAHCTBE H PA3TOKHITE
BekTop @ mo stomy 6asucy: M= (1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,—-4,13).

3ajanue Ne2. Jlanbl BEKTOpLI M M IT. BBIACHUTHL — KOJUIMHEAPHBI JIM BEKTOPHl & U D .

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

3aganue Ne3. Haittu |a , €CIH = 6\_2, | |: 2,(m,n) =135, a=6n-m.
| lul

3amanme Ned. Jlam A ABC . Haiitu /B, ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

3amanue Ne5. Tlpu Kakux "X BEKTOPHI & U b_HepHeH,Z[I/II(YJ'IHpHLI?
a=(x;1;-4),b =(x-3;12; x).

3ajganue Ne6. Haiitu muiomnias napauieaorpaMma, IIOCTPOEHHOTo Ha BeKTopax a u D .

_ A
a=2m-5nb=m+n,|7|=12,|7]=3, (M m==.
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6
3amanue No7. Haiitu mmomans tpeyroiasauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ayanue Ne8. Jlansl BexTopsl &, b, C". BBIACHUTE — KOMILUIAaHAPHEI JIM BEKTOPHL. B BEKTOpHI HE

KOMIIJITaHAPHBI, TO HAWTH 00bEM MapajlIeNenuIesia, IOCTPOCHHOrO Ha BEKTopax a, b, C | ompene-

JIUTh — KaKylo TPOHKY OHU 00pa3yioT.

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

3aanue Ne9. Jlns munelHOro oneparopa 4 3aaaHbl 00pasel OasucHbIX dneMeHToB Ag,, Ae,, A€,

. 3amucatb MaTpuily onepatopa 4 B O6a3uce €, €,, €, W HATH 00pa3

yneMeHTa X.

23



3aganue Nel0. Haiitu coOCTBeHHbIE 3HaUCHUSI M COOCTBEHHBIE BEKTOPBI JMHEHHOTO OIeparopa,
3aJIaHHOTO B HEKOTOPOM 0Oasnce Matpued p _ [~ 41

L7 2

3amanue Nel. Tlpsmas |, mpoxomut yepes Touky A mapamwiensao Bekropy (. [Ipsmas |, mpo-

PI'P Ne 1, yactp 3

XOIUT yepe3 Touky B mepnenmukynspao Bekropy N . HaiiTu Touky nepecedeHust npsiMbIX U yrod

mexny Humy, ecin - A(3;5), 0 (1;3), B(0;5), n (-3;4).

3ajanne Ne2. Jlana npsimast |, . Ipsimast |, mpoxomut uepes Toukn A u B. Haiitu paccrosiaue ot

To4KH nepeceyenust npsambix |, u |, 1o npsmoii 1.

[x=-8t-3 | | |
Il'{y:3t+4, A(4;0),B(7;3), I,:9x-12y+2=0.

3ananue Ne3. Haiitu pacctosnue or Toukn M, 10 mnockoctu oL, npoxosieii uepes Touky A

neprenanKyispao Bekropy M, ecmu M (0; 1;7), A(2; -1;4), n(6;22; -3).

3ajganue Ned. Haiiti yroa MexIy IIOCKOCTBIO Ol U IUIOCKOCTHIO 3, mpoXoasmiel yepe3 TOYKu

A BuC,ecm a:5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(-4;-3;-1).

3aganue NoS. 3ammcarh KaHOHUYECKHE YpaBHEHUS MPSAMOM, 3a1aHHON OOIMMU YpaBHEHUSIMH.

X+2y—-9z2-10=0;
3Xx+4y+8z—-24=0.

3ajganue No6. Haiitu TouKy nepecedeHus MpsamMoi | 1 miockocTd 0L M yros Mex1y HUMH.

|:X+2:X:Z—1 o:Xx+2y-3z2-12=0.

3 4 =2

3aganue Ne7. Tlpsmast |, mpoxomut uepes Touku 4 u B. Ilpsimas |, mpoxoxut yepes Touky M

HEPIEHIMKYIIAPHO TIOCKOCTH O . Halitn yron mexay npsambivu |1 u |2 ¥ BBIsSICHUTB — niexar

OHH B 0I[HOI71 IIJIOCKOCTH HUJIM CKPCIINBAKOTCA.
A(9;-3;1),B(4;4,-5),M (-1;11;-11), a:2x+3y—-z-1=0.

AVl
* 25 =1 ykaszath QOKYCHI, SKCUEHTPUCHUTET, IUPEK-
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3asanue Ne8. Jlns naHHOM KpUBOM %



TpuChHL. [locTpouTh KpHBYIO, H300pa3UTh (POKYCHI, TUPEKTPUCHI.

3ananue Ne9. ITpuBecty ypaBHeHne kpuBoii  9X2 — 25y2 —18x + 200y — 616 =0 x xkaHOHMUe-
CKOMY BHJIy U ITIOCTPOUTH KPUBYIO.
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3.2. IIpome:kyTOoUYHAasI aTTECTALMS

[TpomexyTodHas aTTecTanus - (3K3aMeH) MPOBOIUTCS 110 OMIIeTaM B YCTHOU (hopme.
Bpewmst 11 moAroTOBKM OTBETA HA BOMPOCH! He OoJiee 45 MHH.

buner BriIrOYaeT TEOPETUUECKUI BOIIPOC U 3aJIaUH.

KOMITIeKThI DK3aMEHAIIMOHHBIX OMJIETOB XpaHsTcs Ha Kadeape «MareMaTukay.
TunoBble BApUAHTHI OMJIETOB MPUJIATAKOTCA.

RROOo~NO0 AW

=
N

13

15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.

Nookown

o

0.
1.
. Pemienre npou3BOIBHBIX CUCTEM JIMHEWHBIX YPaBHEHUI MeToAoM ['aycca.

. Panr marpunsl. Teopema Kponekepa — Kanenu.
14.

KommuiekT Bonpocos
110 JUCHUIUIMHE «/IuHeliHas aaredpa»

MaTtpuiipl, TUIIBI MaTPULL.

Ornepanuu ¢ MaTpUIlaMH, UX CBOMCTBA.

YMHOXEHUE NPSIMOYTOJIbHBIX MATPULL.

MartpuuHasi popMa 3aITUCH CHCTEMBbI TMHEHHBIX aNTeOpandecKuX YPaBHCHHM.

Onpenenureny U UX CBONCTBA.

[Tonsitue onpenenurens. MUHOpEHI U aJireOpandecKue TOMOTHEHUS.

CucTeMbl TMHEHHBIX alNreOpanuyecKux ypaBHEHUM, OCHOBHbIE IOHATHUS U OIIPEIEJICHUS.
ITpaBuno Kpamepa pemenust CUCTEM JTMHEUHBIX YPaBHEHUM.

OO0parHas MaTpuLa U €€ BEIYUCICHHUE. Y CJIOBUE CYILIECTBOBAHUS OOPAaTHONW MAaTPUILIbI.
Pemenue cucrem IMHENHBIX alreOpandyeckux ypaBHEHUI METOAOM OOpaTHON MaTpUIIbI.
Mertop 'aycca pemienus cucTeM JIMHEHHBIX YpPaBHEHU.

OnHOpoHBIE CUCTEMBI JTUHEHHBIX ypaBHeHUN. Kpurepuil cyiecTBoBaHUsI HETPUBUAIBHBIX pe-
LIEHUM.
ITonsiTHE BEKTOpA M JIMHEWHBIE ONIEPALIMH Ha/l BEKTOPAMM, CBOMCTBA OIEpaLlU.
Jluneiinass kKoMOMHAIIMS BEKTOPOB.
JIuneiiHas HE3aBUCUMOCTD M JIMHEMHAsI 3aBUCHMOCTb T€OMETPUYECKUX BEKTOPOB. Kpurepuii nu-
HEHUHOH 3aBHCUMOCTH.
[Tonsitue 6a3uca. KoopauHate! BekTopa.
OproHopMupoBaHHbIi 0a3uc. Pa3noxkeHne BeKTopa 1o BekTopam 0asuca.
YropsaoueHHas TpoKa BEKTOPOB.
CkanspHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEIEHNE BEKTOPOB B OPTOHOPMUPOBAHHOM 0Oa3uce.
VYcnoBust OpTOrOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMIIJIAHAPHOCTH BEKTOPOB.
JInneliHbIE IPOCTPAHCTBA.
Martpuia nepexoja ot 6a3uca k 0asucy.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHHS] MATPUIIBL.

AHanuTHYeCKasi reoMeTpHs

CucreMbl KOOpAuHAT. JleKapTOBBI IPSAMOYTOJIbHBIE KOOPJIUHATHI HA TJIOCKOCTH U B MPOCTPAH-
CTBE.

[TonspHas cucrema KOOpIUHAT.

PaznuuHble TUIIBI ypaBHEHHH IUIOCKOCTH U MIPSMOU.

Beruucnenue pacctossHul MeXAy IBYMs TOUKaMHU, TOYKOM U MPSIMOM, TOYKON U INIOCKOCTBIO.
Brrunciienne paccTosiHus MEXAY CKPENIMBAIOITUMHUCS MTPSIMBIMH.

Brrunciienue yrioB Mexay ABYMs IPSIMBIMU, MIPSAMOW U TUIOCKOCTBIO, ABYMS ITIOCKOCTSIMU.
Kpussie BTOpOro nopsiika Mx reoMeTpuyecKre CBOMCTBA W ypaBHeHusd. [IpuBenenune kpuBoi
BTOPOTO MOPAJIKAa K KAHOHUYECKOMY BUY.

Kanonudeckue ypaBHEHHS AIUIUIICA, TUTIEPOOITBI, TapaOoIIbI.

YpaBHEeHHE MOBEPXHOCTH BTOPOTO MOPSIAKA.
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10. Kanonnueckue ypaBHeHUs c(Hephl, JUTUIICON A, KOHYCOB, TUIIEPOOJION OB, Tapad0IONI0B.

TunoBbie BaApUaHTHI OWJIETOB
1o qucuuiuivie «JInneiinas anredopa»

MUHHUCTEPCTBO HAVKU U BBICILLIET'O OBPA3SOBAHU S POCCUNCKOM OEJIEPALITUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUPEXXJIEHHME BBICILIET'O OFPA3OBAHUS
«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHMU NOJUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «MaTematukay
Hucuumuaa  «JIuHelHas anredpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu u UX CBOMCTBA.
2. PemuTh MaTpuuHOE ypaBHEHHE XB= A, eciu A:(l 2) , B:(_l 2}_

\2 1) L0 1)
o X1+ 2% =-1
3. Pemwurs CUCTEMY METOIOM 06paTHOI/I MaTpHULBI % —3x 1;'
|- =

4. JlaHbl BEKTOPHI a = (-5,9,8), E:(—S,l,—z), ¢ =(-8,10,-10) . [IpoBepuTh — KOMIUTAHAPHBI JIU OHHU.

Ecnu Het, HaliTh 00beM HapajulesenuIeia, IOCTPOSHHOro Ha BEKTOpax a,b,c.
5. Haiitu yroa Mexay Bektopamu a=(1,-2,-2) 1 b =(2,0,1).

YTBepxkaeHo Ha 3acenanuu kadenpsl matemMatuku « 03» 05 2023 r., mpoTtokon Ne 10

W.o. 3aB. kadeapoii H.B. Bacuinresa / /

MWHUCTEPCTBO HAYKMU U BBICILIEI'O OBPA3OBAHNS POCCUNCKON ®EJIEPALIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
VUYPEXEHWE BBICIIET'O OBPA3SOBAHUS
«MOCKOBCKHUM MOJMUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHMH TOJUTEX)

dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «MaTematukay
HucuurunHa «JIuHeltHas anreOpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIV BUJIET

1. Jlunelinas komOuHanMs BeKTOpoB. baszuc. KoopauHate! BekTopa.
12 -1

2. Bpruucauts onpenenurens Matpusl C=A"T,ecimu A={3 1 0 |-
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o1 1)

. [4x1 = 2%z + 33 =12,
3. Pemnre cucremy ypaBHeHui MeroaoM ['aycca X +5x —3x =1,

% 1 2 3
l2x1 +3Xy —2X3 = 3.
4. Tlokazatp, 4TO BEKTOpHl m=(1,-1,2), n=(2,0,3), p=(-2,-1,1) 00pa3yrT O0a3uC B MPOCTPAHCTBE.

5. laHo oOriee ypaBHeHUE IpsiMON  —-2x +3y —5=0. HamucaTs: ypaBHEHUE NPSMOIi C YTIOBBIM KO-

3¢ uLMeHTOM; YpaBHEHHE MPSIMON B OTpE3Kax; HOPMaJIbHOE YPaBHEHUE MPSIMOH.

YTBepxkaeHo Ha 3acenanuu Kadeapsl MareMatuku « 03» 05 2023 r., mpotokos Ne 10

W.o. 3aB. kadenpoii H.B. Bacuibesa / /

Jis mpoBeieHust IPOMEKYTOUHOTO KOHTPOJISI 3HAHUI CTYZCHTOB B IMCTaHIIMOHHOM (popmare
B pa3paboTaHHbBIX Kadenpoil «MaremMaTuka» OHJIaHH-Kypcax UMEIOTCSI HTOTOBBIE TECTHI.
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