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1. enn, 3a1a4n ¥ NJIAHUPYeMble pe3yJIbTaThbl 00y4eHus 1o
AUCUHMILTNHE

K oCHOBHBIM yeisim OCBOCHUS TUCIUILIHHEI «JInHEeiHas anreOpay clieayeT OTHECTH:

- BOCITUTaHHUE Yy CTYJCHTOB OOIIei MaTeMaTHYECKOU KYIbTYPBI;

- mpuoOpeTeHue CTYACHTaMH IIUPOKOTO Kpyra MaTeMaTHYeCKAX 3HAHUH, YMEHHI 1 HABBI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJIEHTOB K HHIYKTHBHOMY M JEIyKTHBHOMY MBIIUICHUIO
HapSly C pa3BUTHEM MaTeMAaTHYECKON UHTYHIIHH,

- YMEHHE CTYJICHTaMH Pa3BHBATh HABBIKH CAMOCTOSITEIIFHOTO H3YUYCHHS YIeOHOH 1 Hayd-
HOW JTUTEepaTypPBI, COJIEPIKAIIECH MaTEMaTHIECKUE CBEICHUS U Pe3yJIbTaThI;

- IOJITOTOBKY CTYJICHTOB K JCSITEIHPHOCTH B COOTBETCTBUY C KBATH(DUKAIIMOHHOM XapaKTe-
PUCTHKO¥ O6akasiaBpa Mo HampaBIeHUIO, B TOM YHclie (opMHpOBaHNE YMEHUN UCIIOJIB30BATh OCBO-
€HHBIC MaTEMAaTUICCKHE METOBI B TPO(HECCHOHALHON JAEATEIBHOCTH.

- MOATOTOBKY BBICOKOKBAIM(DUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUSIX LHU(D-
POBOIl TypOYJICHTHOCTH M BBICOKAX TEXHOJIOTHYECKHX PUCKOB COBPEMEHHOH MU(POBOI SKOHO-
MUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS TUCIUIUTNHBI «JIMHEHHas anreOpay clieayeT OTHECTH:

- OCBOCHHUE CTYJCHTaMU OCHOBHBIX MOHSTHIA, METOA0B, (OPMHUPYIONINX OOIIYI0 MaTeMa-
THYECKYIO TIOATOTOBKY, HEOOXOIUMYIO ISl YCIIEITHOTO PEIICHHS MTPUKIIAIHBIX 33/1a4;

- (hopmupoBaHme y cTyeHTa TpeOyemMoro Habopa KOMIETSHIIHH, COOTBETCTBYIOIIUX €r0
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUYNBAIONINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYya.

OOyuenue no aucuumuinHe «JIuHeiiHas anreOpa» HampaBieHO Ha (opMupoBaHHE y 00ydaro-
IIUXCSI CIEAYIOIIMX KOMITIETCHIIMM B COOTBETCTBUU ¢ DeiepalibHbINA TOCYyAapCTBEHHBIN 00pa3oBa-
TeJbHBIA CTaHJAPT BbICIIEro oOpa3oBaHUs (ypOBEHb OakanaBpuaTa) IO HANpPaBICHUIO MOATO-
toBkH 09.03.01MHpopMaTHKa U BBIYUCIUTEIbHAS TEXHUKA, YTBEP)KJICHHBIN MpuKa3oM MuHU-
CTEepCTBa HAyKH U BhIciIero odpasoBanus Poccuiickoit deneparmu ot 26.11.2020 Ne929

Koa v HaumeHoBaHue
KOMIIEeTeHIIN I

HNuaukaTopsl 10-
CTHKEHUS] KOMIIETEHIMHU

IlepeyeHb MIIAHUPYEMBbIX pe3yJibTa-
TOB 00y4eHHUs M0 AUCHUILINHE

OIIK-1. CnocoGeH uc-
MOJIb30BaTh MOJIOXKeE-
HUS, 3aKOHBI U METObI
€CTECTBEHHBIX HAYK U
MaTeMAaTHUKU JJIs pelie-
HUS 33]1a4 WHKEHEPHOM
NEeSATEIbHOCTH

NOIIK-1.1 ITonnmaer
(dyHI1aMeHTaJIbHbIE 3a-
KOHBI IPUPOJIbI; OCHOBHBIE
dbu3nYecKue U MaTeMaTu-
YeCcKHe METOIbl HAKOILIe-
HUS, iepeaadn u oopa-
00TKH MH(DOPMALINY;
NOIIK-1.2 [Tpumensiet
¢du3nueckre 3aKOHbI U Ma-
TEMaTHUYECKHE METO/IbI
JUIS peLIeHus 3a1a4 Teope-
TUYECKOTO U MPUKIIATHOTO
XapakTepa;

HOIIK-1.3 Ucnons3yer
3HaHUS €CTECTBEHHBIX
HAayK U MaTeMaTHKH MIPH
pELICHUH NPAaKTUYECKUX
3a/ad4.

3HATh:

® OCHOBOIIOJIATAIONINE TEOPETHUECKUE
MOJIOKECHUST U METOMBI, TPEIyCMOT-
pPEHHBIE TPOTPAMMOM TUCITUTLIAHBI

yMeThb:

® 1ICMIOJIb30BaTh MOHITHS W METObI
JUHEWHOW W BEKTOPHOH anreOpsl,
AHAJIMTUYECKOM T€OMETPUM ISl pe-
IIeHUsT THUIOBBIX 3a7a4 TeopeTHye-
CKOTO ¥ MPUKIIAIHOTO XapaKTepa

BJIA/I€Th:

® CIIOCOOHOCTBIO ~ BBIABIISATH  €CTE-
CTBEHHO-HAyYHYI0 CYIIHOCTbh IIpO-
OJleM W TPUMEHSTH COOTBETCTBYIO-
Ui GU3NKO-MaTeMaTUYECKHM amma-
paT IUIsl pelIeHUs MPAKTUIECKUX 3a-
nad B mpodeccroHanbHO chepe




2. MecTo IMCUMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JlucuuriimHa OTHOCHTCS K 00s13aTeNnbHOM dacTu 61oka bl: Moayns «MaTtemaTHueckue u ecTe-

CTBEHHO-HAyYHBIEC JUCLIUILINHBD.
E¢€ nzyuenue obecreunBaeT U3y4eHUE TUCIIUILINH:
B obs3amenvhou uacmu:

MaTeMaTHYEeCKUM aHaIIu3;

CIEMAJIBHBIC IT1aBbl MATCMATHKHU;

3. CTpyKTypa H cofep:KaHNe AUCHUTITHHBI

OO6mas TpyI0€MKOCTh AUCIUIUIMHBI COCTABIISET 3 3a4eTHBIC eAMHUITHI -108 gacos.

3.1.

3.1.1 Ounas ¢popma o0y4yeHus

Buabl yueOHoi1 paboThl M TPYA0EMKOCTh

. Koaunuyecrso
n/n Buj yueOHoii padoThI 4ACOB Cemectp 1
AyaUTOpPHBbIE 3aHATHS 48 48
B ToMm uncrne:
Jlexinu 16 16
1.
CemuHapcKue/mpakTHYEeCKUe 3aHATHS 32 32
2.
JlaGopaTopHbIe 3aHATHS - -
CamocrosiTesibHas padoTa 60 60
IIpomexyTouHas aTTrecTanus
3K3aMEH 2 C)
Hroro 108 108
3.1.2 3aounas ¢opma oOyueHust
n/n Buja yueOHoii padoThI Koamectso Cemectp 1
Ay P 4acos P
AyIUTOpPHBIC 3aHATHS 16 16
B toM yucne:
Jlexuun 6 6
1.
CemuHapcKue/mpakTHYECKUE 3aHATHA 10 10




JlaGoparopHbie 3aHATHS - -

CamocrosiTebHas padora 92 92

IIpoMeskyTOUHAs1 aTTECTALUSA

J3K3aMEH D C)

HUroro 108 108

3.2. TemarnyecKkuiu IUIaAH U3yYeHUS TUCIHILTHHBI

Pazmemnién B nmpuiioxkenuu 1 k pabodei mporpamme.

3.3. Conepskanue pa3iesioB IUCHUIINHBI

BBenenune

[Ipenmer, 3agaun u conepxanue TUCUUIUIMHBL. OCHOBHBIE 3TaIlbl PA3BUTHUS AUCITUTUIMHBI.
CtpyKTypa Kypca, €ro MeCcTo U pojb B MOATOTOBKE OakaiaBpa, CBSI3b C IPYTUMU TUCIUTUTHHAMH.

Pa3nes 1. DiieMeHTBI TMHEHHOMH aJaredpbl

Tema 1. MaTpuusbl U onpeaeIuTe 4.

[Tonsitue matpuubl. Buast matpun. [elictBust Hag MatpunaMmu. Onepanny HajJ MaTpULlaMu
U UX cBoicTBa. Omnpenenutenu, UX CBOMCTBA U BhIYKcIeHus. [IoHATHS MUHOpa U anredpande-
CKOTO JIOTIOJIHEeHUs. Pa3noskeHue ompeaenuTess Mo dJIeMeHTaM CTPOKH WIIM CToNOIa. Berauciie-
HUE ONpeIeTUTENEeH pa3InyHOrO MOpsIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUA. DJIEMEHTapHbIe MPeoOpa3oBaHUs MaT-
pun. IlpuBenenue MaTpuilsl K AMAroOHaJILHOMY WM TpaneleBUAHOMY BUy. MaTpuuHas gopma
3aMKMCH CUCTEMBI JTUHEHHBIX anreOpandecKux ypaBHeHUH. PaHT MaTpuIib!.

Tema 2. Pemienue cucrem JIMHEHHBIX ajired0panyecKuX ypaBHeHUil.

CucreMbl JIMHEHHBIX alre0OpanyecKux ypaBHEHUM, OCHOBHBIE MOHATUS. Pemenue cucrem
JUHENHBIX ypaBHEeHU MeTo oM Kpamepa, metonom oOpaTtHO# MaTpuisl, MmetogoM ["aycca. Teo-
pema Kponekepa — Kanemnu. PemreHre npon3BOJIbHBIX CUCTEM JIMHEWHBIX YPABHEHUN METOJOM
I"aycca. Penienue oqHOPOIHBIX CUCTEM JIMHEMHBIX YpaBHEHUM. KpuTepuii CyiecTBOBaHUS HETPH-
BHAJIbHBIX PELICHHIA.

Pa3nes 2. DjieMeHTBI BeKTOPHOI aJredpbl

Tema 1. JIuneiinpie onepauu HaJ BEKTOpaMHU, UX CBOICTBa. JInHeliHbIe KOMOWHAIIUY BEK-
TOPOB. JIMHEWHAas: 3aBUCUMOCTb U HE3aBHCHUMOCTb BEKTOpOB. basuc cucremsl BekTopoB. Enun-
CTBEHHOCTb PA3JIOKEHHsSI BEKTOpa 1Mo 0a3ucy. OpTOHOPMUPOBAHHBIN Oa3uc.

Tema 2. CkansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHHS BEKTOPOB, UX CBONCTBA. Y CIIOBUS
OpPTOTOHAJIILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. BBIUNCIICHNE CKAISIPHOTO, BEK-
TOPHOT'O U CMEIIAaHHOTO IPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPJUHATAMHA B OPTOHOPMHPOBAH-
HOM 0a3uce.



Tema 3. JIuneitnsie nmpoctpancTBa. [lonsTre 6a3uca mpocTpaHCTBAa TEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanne MaTpUIIbI TMHEHHOTO OTiepaTopa mpu nepexoe ot 6asuca k 6azucy. Coo-
CTBEHHbBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPHI MAaTPHIIBI.

Pa3znen 3. KoMiiekcHBIE YU CJIA H MHOTOYJIEHBI

[Tonsitue komIekcHOTo ynciia. @opMbl 3aNIMCH KOMIUIEKCHBIX Yucel. JIelcTBus HaJl KOMILIEKC-
HbiMU unciaamu. Gopmyiia Myaspa. M3BiedeHre KOpHS N-0H IOJIOKUTEIBLHON CTEIIEHU U3 KOM-
TUIEKCHOTO YKcla. Pa3inoxkeHne MHOrowieHa Ha MHOHTeTH. OCHOBHAsS TeopeMa anreOpehl.

Pa3nes 4. AHainTHYeCKAs TeOMeTpPHSA

Cucrembl KoopAMHAT. JleKapTOBBI IPSMOYTOJIbHBIE KOOPAWHATHI HA TNIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHast cucreMa KOOpAMHAT.

Tema 1. IIpsiMble ¥ IJIOCKOCTH

Paznuunble TUIIBI ypaBHEHHH MIJIOCKOCTH U YpPaBHEHHM NPsMOH (Ha MIIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosHUM MEXy IBYMsI TOUKaMH, TOYKOM U MPSAMON, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue paccTosiHUS MEXAY CKPEIUBAIOIUMUCS IPSIMBIMU.

Brruncnenue yrioB Mexay AByMs IPSIMBIMH, NPSMOU U IJIOCKOCTBIO, IBYMS TUIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEpPXHOCTH BTOPOI0 MOPSAIKA

Kpussie BTOporo nopsiaka, ux reoMeTpu4ecKkue CBOMCTBA U ypaBHeHuUs. [ [puBeaeHre kpuBou BTO-
pOro nopsAKka K KAHOHH4eCKOMY BUJY.

YpaBHEHHE TOBEPXHOCTU BTOPOTo nopsiaka. Kanonnueckue ypaBHeHuUs cepsbl, dJUIUIICONIA, KO-
Hyca, ThrnepooIona, napadonouaa.

3.4. TemaTuka npakTHYeCKHX 3aHATHI 110 TUCIHUIINHE
«/Iuneiinas anredpa»

3.4.1. Ounas popma o0y4yeHHs

Ne 3ansTus Tema 3aHTHS

1 Pa3znen 1. DiieMeHTHI JIMHEHHOM ajredpbl. MaTpulibl, 1eHCTBUS
HaJ MaTpULIAMH.

) Onpenenurtenn, UX CBOMCTBA M BbIYMCIIEHHWE. MaTpUyHas 3aMuch
CUCTEMBI JIMHEHHBIX YPAaBHEHUM.

3 OOpaTHas MaTpUIla U €€ BbIUUCIICHUE.
CucTeMbl THHEWHBIX anTreOpandecKkux ypaBHEHHH, OCHOBHEIE I10-

4 HATUSA U onpeniecHys. Pelmenne cucteM JIMHEHHBIX YpaBHEHUN
metonoMm Kpamepa, MeTo1oM 00paTHOM MaTpHUITHI

5 Pemenue cucrem IMHENHBIX YpaBHEHUH MeToA0M ['aycca. Panr
matpuuel. Teopema Kponekepa — Kanemnn.

6 Meron ['aycca B IpOM3BOJIBHBIX CUCTEMAX JIMHEUHBIX YPaBHEHUM.

OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUH.

Pa3nes 2. DiieMeHTBI BeKTOPHOM anredpsnl. Bexropsl. Jlnnei-
HbIE ONEpalud HaJ BEKTOpamHu, UX CBoOWCTBa. JIuHeiiHOe mpo-
7 CTPaHCTBO T'€OMETPUYECKUX BEKTOpPOB. [IOHATHE JIMHEWHOU KOM-
OWHaIMu BEKTOPOB. JINHEWMHO HE3aBUCHUMBIC W JIMHEHWHO 3aBUCH-
MBIE€ CHUCTEMBI BEKTOPOB.

[TonsTHe 6a3uca NpocTpaHCTBA FEOMETPUYECKUX BEKTOPOB. Koop-
8 IUHATHI BekTopa. OpToHOpMUpOBaHHbIN 0a3uc. KoamuHeapHOCTb,
OPTOTOHAJILHOCTh ¥ KOMIUIAHAPHOCTH BEKTOPOB.




CkasnsipHO€ IPOM3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBUE Op-
TOTOHAJIBHOCTH BEKTOPOB. BekTopHOE Mpon3BeicHNE IBYX BEKTO-
POB, €T0 CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB

10

CMeniaHHOE IIPOU3BEIEHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yHclIeHne 00beMa Nnapajuieenunesia u nupamMuIbl. Y clioBUE KOM-
IUIAHAPHOCTH BEKTOPOB. BhIuKcieHne CKaIsipHOrO, BEKTOPHOTO U
CMEIIAHHOTO MPOU3BEICHUIN BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

11

Jluneiinbie mpoctpancTBa. PazmMepHOCTh 1 0a3UC TUHEHHOTO MPO-
CTpaHCTBA.

Martpuna nepexoaa ot 6asuca k 6asucy. [IpeoGpa3zoBanue Koop-
JUHAT BEKTOpa MpU M3MEHEeHuHu Oasuca. JIuHEiHbIe omepatopsl,
JIEUCTBHSI ¢ TUHEHHBIMU ornepaTopamu. COOCTBEHHBIC BEKTOPHI U
CcOOCTBEHHBIC 3HAUCHUS] MATPHUIIBI

12

Paznen 3. KomiuiekcHbIe YHCJIAa U MHOro4wieHbl MHOXXECTBO
KOMIUIEKCHBIX 4Kcen. POpMbl 3alIMCH KOMIUIEKCHBIX uMcen. [len-
CTBHS HaJl KOMIIJICKCHBIMH YnciaaMu. Pa3nokenre MHOTOYJICHA HA
MHO>KUTEIH, OCHOBHAsI TEOpeMa anreOpsl

13

Pa3nea 4. AnanuTnyeckasi reoMeTpus
Cucrempl koopauHat. Pa3ninynble TUIBI ypaBHEHUH INIOCKOCTH

14

PaznuuHble TUIBI ypaBHEHUH IPSIMOM Ha INIOCKOCTH U B ITPOCTPaH-
CTBE

15

B3aumHOe pacnosnokeHue NpsMbIX Ha IUIOCKOCTH M B IPOCTPaH-
cTBE. Brluncienue paccTosHUM MeXly ABYMsI TOUKaMH, TOUYKOU U
npsiMOW. BbruncieHue paccTosiHUS MEXKIAY CKPEIIUBAIOIIMMUCS
npsMbIMU. B3auMHOE pacnosiokeHue IUI0CKOCTeW. Brrumcinenue
pPacCTOSHUN MEKLy TOUKOH U INIOCKOCTBIO

16

KpuBble BTOpOro nopsjika X reoMeTpu4ecK1e CBOMCTBA. Y paBHe-
HUS 3JuInIca, runepOoisl, napadons OOmiee ypaBHEHHE KPUBOH
BTOpOro nopsiaka. [IpuBenenune kpuBoi BTOPOro nopsjika K KaHo-
HU4ECKOMY BuAy. IIoBEpXHOCTH BTOPOro nopsaka

3.4.2. 3aounas popma 00yyeHUs

Ne 3agaTus

Tema 3ansaTus

1

Paznen 1. DiemeHTHI JIMHETHOH aaredOpbl. MaTpuilsl, 1eHCTBUS
Haj MaTpuriamu. OnpeeaTuTeNnn, UX CBONCTBA U BEIYHCIICHHE.

2

Pemenue cuctem JMHEHHBIX anredpanyecKux ypaBHEHUNH METO-
nom Kpamepa, meTos1om oOpaTHOM MaTpulibl, MeTosIoM ['aycca.

Pa3nen 2. DiieMmeHTHI BeKTOPHOI aaredpsbl. JInnelinbie onepa-
IIUM HaJl BEKTOPaMH, X CBOKMCTBA. BIUKCIeHHE CKAISPHOTO,
BEKTOPHOTO ¥ CMEIIAHHOTO MPOU3BEAeHUN BEeKTOPOB. . Co0-
CTBCHHBIC BEKTOPbI U COOCTBEHHBIC 3HAUYCHUS] MATPHIIBI

Paznen 3. KomnjiekcHble YHCIa M MHOTOYIEeHbI. J[eicTBUS Hax
KOMILIEKCHBIMHM 4nciaaMu. Pa3noxkeHne MHOroOwIeHa Ha MHOMHU-
TCJIN

Pa3znen 4. AnaauTnyeckasi reomeTpusi Paznuunbie TUIBI ypaB-
HEHUI TJIOCKOCTH M MPSIMOM HA TUJIOCKOCTH M B MPOCTPAHCTBE.




[Ipocreiimue 3amaym aHATUTUYECKON TeOMETpUM (BBIUUCICHUE
pPacCcTOSIHUH U YTIIOB)

4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 0O0ecIeYeHue

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCTbI

®denepanbHbIN TOCYAapPCTBEHHBIA 00pa30BaTEeNIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUs
(ypoBeHb OakanaBpuaTa) o HampapieHuto noarotosku 09.03.01MudopmaTika U BIUKCITH-
TeJbHAsl TEXHUKA, YTBEPKIECHHBIN MpUKa30M MUHUCTEPCTBA HAYKH U BBICLIETO OOPAa30BaHUs
Poccuiickoit ®enepanuu ot 26.11.2020 Ne929..

Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Crparerun Hay4HO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon denepaunny».

[Ipuxa3z MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @enepannu ot 23.08.2017 Ne 816
«O6 ytBepxaenun Ilopsaka nprUMeHEHHs] OpraHU3alUsIMM, OCYLIECTBISIOIIMMU 00pa30oBa-
TEJIbHYIO AEATEIBHOCTD, JJIEKTPOHHOT'0 00y4eHUs, TUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHO-
JIOTUH IIPU peanu3alnuu 00pa3oBaTeIbHbIX IPOrpaMM».

4.2. OcHoBHas JuTEpPaATypa

3abonorckuit B.C. JIuneiinas anrebpa v aHaIMTHYECKasi reoMeTpus (y4eOHbIH KOMIUIEKC):
yuebHoe nocobue, 2-e uzz. Crep. M.: U3n-so MHOPA-M, 2022. 309 c. (Bsiciiee o6pazoBa-
Hue: OakanaBpHar).

Cupotuna 1.K. JIuneitnas anreOpa v aHAIUTAYECKAsI TEOMETPHS: MHTEPAKTUBHBIN KyPC:
yuebHoe nocobue amns By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

Kypc nexmuii mo nuHeiHO#M anredpe U aHATUTHIECKON reomeTpun: yueoHoe mocodue. // Kya-
psasueB b.1O., Matsm B.U., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMW», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHBIN pecypc.]

4.3. JlomoJIHUTe/JIbHAS JIMTEpaTypa

Kpartkuii xypc BbICcIIel MaTeMaTUKH [DJIEKTPOHHBIN pecypc|: yued. - DIeKTpoH. NaH. -
Mocksa: Hamxop u K, 2017. - 510 c. [Pexxum  pocrtyna: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ 3kpaHna.] .

3y6xoB B.I'., Jsaxosckuii B.A., Mapteinenko A.W., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMATHUKH I TEXHUIECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Uneun B.A., ITo3usk O.I'. Ananutudeckas reometpus. M.: Hayka. ['naB. pen-ust ¢pusuko-ma-
TeM. IUT-pbl, 1988. 224 c.

bexnemumies, /[.B. Pemenue 3amaq U3 Kypca aHaIMTHUYECKOW N€OMETPHUH W JIMHEWHOU all-
re0pbl [DneKTpoHHBIN pecypc]: yued. mocobue - DIeKTpoH. 1aH. - MockBa: @usmatriur, 2014.
- 192 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ skpana.]

4.4. DuaekTpoHHBbIEe 00pa3oBaTeibHbIE PeCyPChl

[TpoBenenue 3aHATHI U aTTECTAM BO3MOKHO B IUCTAHLIMOHHOM (opMaTe ¢ NPUMEHEHHUEM CH-
CTeMbl JuCTaHIMOHHOro oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTemMaTHKay 3JIEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo BceMm paznenam
IPOTrpaMMBbl:

| Hassarme DOP | |




https://online.mospolytech.ru/course/view.php?1d=3368
https://online.mospolytech.ru/local/crw/course.php?1d=2843
https://online.mospolytech.ru/course/view.php?id=462

JluneitHas v BeKTOpHAs anredpa
AHanuThueckasi FeOMETpHs
Jlunetinas anreOpa W aHAJIUTHU-
YecKast FeOMETPHsI

Paspaborannsie JOP BKIII04aIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsaok mpoBeneHus padoOT B AUCTAHIIMOHHOM (popMaTe ycTaHAaBIMBACTCSA OTJCIBHBIMU PACIO-
PSOKEHUSIMU TIPOPEKTOPA Mo yueOHOH paboTe /Ui HEeHTPOM y4eOHO-METOINYECKOM paboTHI.

Kaxnpiii cTyfeHT oOecrieueH WHAMBHUIYAIbHBIM HEOTPAHUYEHHBIM JTOCTYIIOM K AJIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O ITOJIMTEXA

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

HHTepHET-pecypchl BKITIOYAIOT Y4eOHO-METOAMYECKHE MAaTEPHAIIBI B AJICKTPOHHOM BHJIE, MPE/-

CTaBIICHHBIC Ha caiiTe mospolytech.ru B pasznene: «lleHTp MaTeMaTHueCcKOro 00pa3oBaHUs

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

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

[Tose3nple yaeOHO-METOAMYECKHIE U MHPOPMAITMOHHBIC MaTePUAITBI PEACTABIICHBl Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHDOPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHOHN ceTr « THTEepHET» ISl OCBOCHUS

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

4.5. JIneH3MOHHOEe U CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoe

o0ecrneueHue
Ne| HammenoBanme | Pazpa6orunk 10 HoctynHocTh Ccblika Ha EnnnHblii peectp
(mpaBoodJana- (IMLIeH3MOHHOe, | POCCHIICKMX NMPOrpaMm s
TeJb) cB00OOIHO pac- 9BM u B/l (npun Haanuumn)
NpocTpaHsieMoe)
1 | Astra Linux | OO0 JInieH3noHHOe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [MoitOduc OO0 "HOBLIE JIneH3noHHoOE https://reestr.digital.eov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT " 75

4.6. CoppeMeHHbIe npodeccHOHAIBbHBbIE 0a3bl JAHHBIX U HHpOPMALMOHHBbIE CIIPa-
BOYHBIE CHCTEMBbI

Ilepeuens pecypcoB cetn UHTepHeT, JOCTYNHBIX [JIs1 OCBOEHHUS IMCUMIIJIMHbI:

HaumenoBanue

Ccbuika Ha pecypc

JocTynHoCTh
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HNupopMainoHHO-CIIPABOYHBIE CHCTEMbI

HocrtynHa B cetu UH-
https://stackoverflow.co
Stack Overflow o TepHET O6€3 orpaHuye-

HUHI

Unpopmarmonnsie pecypest Cetrt | http:// www.consultant.ru | JlocTymso
KoncynbrantlInroc

[Topran @enepanbHbIX rocyap-
CTBEHHBIX 00pa30BaTeIbHbIX CTaH-
JApTOB BBICILIET0 OOPAa30BaAHUS

http://www.fgosvo.ru. JoctymnHo

JIeKTPOHHO-0UOINOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ Hoctynna B cetu Un-
TEepHET 0e3 orpaHuye-

HUU
IPR Books https://www.iprbookshop | Hoctynna B cetu Un-
v/ TepHET 0e3 orpaHuye-

HUU

IIpodeccuonanbHbie 0a3bl JAHHBIX

ba3a naHHBIX HAyYHOH AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOU 6UOIIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | locTymnHo

noJIUTeMaTHueckas peepaTuBHO-
oubnuorpaduyueckas u
HayKoMeTpuieckas (Oubmuomerpu-
yeckast) 6aza TaHHBIX

5. MaTepuaibHO-TeXHHUYECKOE o0ecredyeHUue TUCHUIIMHBI

MaTepHaano — TEXHUYCCKas 6333, YHHUBCPCUTCTA oOecrieunBaeT IMPOBCACHUEC BCCX BUIOB
3aHATHUH, PETYCMOTPEHHBIX YYCOHBIM TUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «MaremaTuka» UCIONIB3yeT yUeOHBIC ayIMTOPUN U3 001IeTo (POHIa YHUBEPCH-
TeTa.

[Tpy HEOOXOIUMOCTH TSl POBEICHHUS MHTCPAKTUBHBIX MMPAKTHYECKUX 3aHSATHH UCTIOIb3Y-
OTCA KOMIIBIOTCPHBIC KJIACChI YHUBCPCUTCTA.

6. MeToan4yeckue peKOMEHIAlMU
6.1. Meroauueckue peKOMEHAALMHU IJIs MIPpenoaaBarTeis no

OpraHu3anuy o0y4yeHus
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[Ipexne Beero, cineayeT oOpaTuTh BHUMAHKE CTYACHTOB Ha TO, YTO TPAKTHYECKH BECh U3Y-
yaeMblid UIMU MaTepuai He TpeOyeT Kakoi-1100 CrenranbHOM (OTOTHUTEIHHON) TOATOTOBKU U
BITOJTHE MOKET OBITh YCIICIITHO U3yYCH, €CIIA CTYJICHTHI OYIyT MOCeaTh 3aHATHS, CBOCBPEMEHHO
BBITIOJIHATH JOMAIITHHE 3aJaHHsI ¥ TTOJIb30BaThCs (MIPH HEOOXOAMMOCTH ) CUCTEMOM TITaHOBBIX KOH-
CyJIbTAIM B TEUCHHUE KAXJIOTro ceMecTpa. Bomienmme B Kypc MaTeMaTHUKUA pa3/ieibl SBISIOTCS
KJIACCUYECKUMH, B TO 7K€ BPEMSI OHU MMPAKTUUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT LIUPOKOE pac-
MPOCTPaHEHHUE VISl PEIICHHS Pa3HOTO POJIa 3a/1a4 BHYTPU CaMO MaTeMAaTUKHU U MPUKJIAIHBIX 3a-
nad. X ocBOeHHE MOMOXKET CTYJEHTaM JIOTUYECKH BEPHO, APTYMEHTHUPOBAHO M SICHO CTPOUTH
YCTHYIO M IUCbMEHHYIO PEUb, YCIICITHO MPUMEHSITh HAKOIUICHHBIC 3HAHUS B MPOPECCHOHATHHON
JeSATEIbHOCTH.

HeoOxonumo ¢ camoro Havasia 3aHSTHI peKOMEHJ0BaTh CTYJE€HTaM OCHOBHYIO U JIOIOJI-
HUTEJIBHYIO JTUTEPATYPY, @ B KOHIIE CEMECTPa JaTh CIIMCOK BOIIPOCOB J1JIsl IOATOTOBKH K SK3aMEHY.

Ha nmepBoM 3aHATHY TI0 TUCIMIUTAHE CIIEAYeT 00s3aTeIbHO MPOUH()OPMHPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOYHOM aTTeCTAIlUU 10 AUCLUIIINHE, CPOKAX €€ MPOBEACHUS,
YCJIOBHSIX JIOMYCKa K MPOMEXKYTOYHOM aTTeCTallMU, TPUMEHSIEMBIX BHAAX MPOMEXYTOYHOTO KOH-
TPOJISL.

N3noxenne TeopeTMuecKoro MaTepualia JIOJDKHO COMPOBOXKIATHCS WIUTIOCTPATHBHBIMHU
npUMepaMu, TIIATEIbHO OTOOPAHHBIMU MpernoaBaTeNieM TakK, YTOObl TEXHUYECKUE TPYJHOCTH U
BBIKJIAJIKU TIPU PEUICHUH 3314l HE OTBJICKAJM OT TJIABHOTO: OCMBICIICHUS UICH U CYyTH IPUMEHS-
eMbIX MeToJ0B. CieayeT Bcerja yKas3blBaTh PUMEPhI IPAKTUYECKOTO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHIX YpaBHEHUH U POpPMYII.

[IpakTuueckue 3aHATHA JOHKHBI ObITh OpraHU30BaHbI MPENoiaBaTeeM TakKuM 00pa3oMm,
4TOOBI OCTABAJIOCh BpPEMsI Ha MEPHUOJUYECKOE BBITIOJIHEHHE CTYJEHTAaMU HEOOJIBIION CaMOCTOsI-
TeTbHON pabOTHI B Ay TUTOPHUH VISl IPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuasa.

[IpenomaBaTenb, BeAyIIHA TPAKTUYECKHUE 3aHITHS, TIOJDKEH COTJIaCOBBIBATh Y4€OHO-TEMa-
TUYECKUH MJIaH 3aHATUH C IEKTOPOM, UCIIOJIb30BATh EMHYIO0 CUCTEMY 0003HAYEHHUIA.

[IpenogaBaTento cneayeT NOOMBATHCS CHCTEMATHYECKOW HEMPEPBIBHOW PabOTHI CTYICH-
TOB B TE€YCHHE CEMECTPa, HEOOXOAUMO BBISBIISATH CHIIBHBIX CTYICHTOB U IIPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO poja OJIMMITHAIaX U KOHKYpCax.

CryneHT nomKeH ONlylaTh 3aMHTEPECOBAHHOCTD NPENOJABaTENs B JOCTHKEHUH KOHEU-
HOTO pe3yJibTaTa: B MPUOOPETEHUU OOYYAIOIUMUCS MPOYHBIX 3HAHUHN, YMEHHH W BIIaJICHUS
HaKOIJIEHHON MHGOpMAaIUEH I pelieHus 3aa4 B Tpo()eCCHOHATLHOM IS TEIIBHOCTH.

6.1.1. O0pa3oBaTesibHbIE TEXHOJIOTHHI

Bo3MoxHO mpoBe/ieHNEe 3aHATHI U aTTECTallMi B AUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM CH-
CTEMbI JAUCTAaHLIMOHHOro o0y4eHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOoTaHHBIX Ka-
benpoii «MaTemaTuKa» IMEKTPOHHBIX 00pa3oBaTeabHBIX pecypcoB (DOP) (cMm. .4.4).

[opsaok mpoBeneHus padoOT B AUCTAHIIMOHHOM (popMaTe ycTaHaBIMBACTCS OTJCIBHBIMH PACIO-
PSOKEHUSIMU TIPOPEKTOPA MO yueOHO# paboTe W/Mii EHTPOM Y4eOHO-METOINIECKON paboTHI.

6.2. Meroanueckne ykazaHus AJ1si 00y4aOUIUXCH M0 OCBOCHHIO
AUCHUTTHHBI

Pa3znen: 3j1eMeHTHI JIMHEHHOM aaredpbl

Martpuusl u onpeaeaurtenu. [Ipexie Bcero, CTyI€HT J0JKEH MOHAThH, YTO MaTpULia —
9T0 Tabauua yucen (mpuyeM 3Ta Tabsiuia MOXKET UMETh OIMHAKOBOE YHCIIO CTPOK M CTOJIOLOB, a
MO3KET OBbITh U IPSIMOYTOJIBHOI), @ ONIPENIEIUTENb- 3TO YHCIIO, 3alIMChIBAEMOE B BUI€ KBaIpaTHOM
TaOJIUIIBI, TO €CTh ONPEACITUTEIHN CYILIECTBYIOT TOJIBKO Y KBaJIPaTHBIX MAaTpPHULL.
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Crnenyet 06paTuTh 0c000€ BHUMaHUE HA ONEPALIUI0 YMHOKEHUS IPSIMOYTOJIBHBIX MaTPHUIL
U TIOHATh, KAKUM I0JIydaeTcs MOpsAJOK MaTpHLbl — pousseieHus. OcoOEHHOCTh MaTpHI] TAKXKe
COCTOUT B TOM, YTO ITPOU3BEJICHNE MATPHI] HE IEPECTAHOBOYHO, TO €cTh AB # BA .Cnenyet 00s-
3aTeNbHO YOEUTHCS B 3TOM, PELINB COOTBETCTBYIOIINE 3a0aUH.

BaxxupiM siBAsieTcsl moHATHE 0OpaTHOW MaTpuibl. Hajno 3HaTh ycioBHe CylECTBOBAHMS
00paTHOW MaTpHLbl U AITOPUTM ee NocTpoeHus. [locne ee BhIUMCIIEHUS Lenecoo0pa3Ho AenaThb

TIPOBEPKY MPABUILHOCTH PEILEHHs, BHINOIHUB ONEPaIuio yMHOKeHnus A~ A= E (JomkHa 1oy-
YUTHCS €IUHUYHAS MAaTPUILIA)

IIpu u3ydyenuu onpenenurenei Haa0 YETKO YCBOUTh MOHATHS MHUHOPA, alnreOpanyeckoro
JIOTIOJIHEHHUS, 3HaTh MHOTOYHCIICHHBIE CBOMCTBA omnpenenutens. [ljis ocBOeHUsI TEXHUKU BbIYHC-
JIeHUsl omlpeAenuTenel 1neaecoodpa3Ho, BIOpaB MPOM3BOJIbHBIA ONpPEETUTENb BhIIE TPETHETO
HOPSI/IKA, PACKPBITh €T0 Pa3IMYHBIMU CIOCOOAMU, TIPUMEHSS Pa3IOKEHHE U 10 CTPOKaM M 1O
cronbuam. OGpaTuTe BHUMaHUE, KaKUE CTPOKH (CTOJIOLIBI) TPeIOYTUTEIbHEE BEIOUPATH IS pac-
KPBITHSI OTIPEICITUTEIS, YTOOBI YIPOCTUTH €ro BeryrciaeHne. Oco0eHHO 3()(hEeKTUBHO BBIYHCICHHE
OTIpENIeNIUTEINS C IIOMOLIBIO AJIEMEHTAPHBIX NMPe0Opa30BaHUM, IPUBOASAIIMX €r0 K TPEYTOJIbHOMY
BUTTY.

ITpu u3yyeHun pemeHui cucteM JIUHEHHbIX anredpandyeckux ypasHeHuit (CJIAY) obpa-
TUTE BHUMAHUE, MPEXK/IE€ BCET0, HA MOHATUE PEIICHNS CUCTEMBI U YCIIOBUS CYIIIECTBOBAaHUS pelle-
HUH B 3aBUCHMOCTH OT COOTHOLIEHMSI MEKy PAHIOM MaTpHULIbl, PAHTOM PaCUIMPEHHON MaTPULIbI
CUCTEMBI M YUCJIOM HEM3BECTHBIX U ypaBHeHUU. OOpaTHTEe BHUMaHUE Ha yCJIOBUS IMPUMEHEHUs
dopmyn Kpamepa u merona obpaTHoit MaTpuibl. BHuMaTensHo pa3depute mpuUMepbl pelieHus
IIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX alredpanyeckux ypaBHeHUN metonoM ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOJIHBIX TEPEMEHHBIX).

Pa3znesn: DieMeHTBHI BEKTOPHOI aiaredpbl

IIpu n3ydeHnn AaHHOW TeMbl OOpaTUTE BHUMAHUE Ha JIMHEHHBIE ONEpaluy HaJl BEKTO-
pamu, Ha TOHSITHS JIMHEHHOW HE3aBUCUMOCTH M JIMHEWHOU 3aBHCUMOCTH BEKTOPOB, Ha yHIaMEH-
TaJbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3nca), Ha pasiio-
KEHHE BEKTOpa 1o 0asucy.

3HATh ONPEENCHUE, FECOMETPUUECKHAE CBOMCTBA CKAJSIPHOIO, BEKTOPHOTO U CMELIAHHOIO
IPOM3BEACHUS BEKTOPOB, (POPMYIIBI I UX BBIYUCICHHS B BEKTOPHOM U B KOOPIAUHATHOMN (hopMme.
OO0s3aTenbHO 3HaTh U YMETh IIPOBEPSITH YCIOBUS OPTOrOHAJIILHOCTH, KOJUIMHEAPHOCTH U KOMILIa-
HapHOCTH BEKTOPOB.

Pa3nes: KOMIJIEKCHBIE YMCJIa 1 MHOTOYJICHBI

B aTOoM paznene, npexie Bcero, HaJlo NOHATh, YTO KOMIUIEKCHOE YUCIIO SIBUJIOCH PaCIIM-
pPEHHMEM MOHSTHUS JEHCTBUTENIBHBIX YUCEN, 3HATh ONpeeseHre U TpH (GOPMBI 3alIUCU KOMILIEKC-
HOTro 4ucina (anredpanyecKyro, TPUrOHOMETPUUECKYIO U TIOKA3aTeNbHYI0), TEOMETPUUYECKYIO MH-
TEpIpPETALNI0 KOMILUIEKCHOTO YMCJIA U B3aUMHO-0JHO3HaYHOE COOTBETCTBHE MEXKY MHOXKECTBOM
KOMILJIEKCHBIX YHMCET U MHOKECTBOM TOYEK KOMIUIEKCHOW IIIOCKOCTH. 3HATh (hopMyny Diepa.
KommiekcHble 4nciaa MOXKHO M300pa)xaTh ¢ MOMOILBIO BEKTOPOB Ha KOMILIEKCHOHM IIOCKOCTH.
[TosToMy omnepanyu Clo>KEHHsI U BHIYUTAHHUSI KOMIUICKCHBIX YHCEI MOTYT OBITh CBEJICHBI K OTepa-
LIUSIM CJIO’KEHHS U BBIYUTAHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBIIIOJIHATH ONEPAL[IM YMHOKEHUS, I€JIEHNS], BO3BEICHUS B ITOJI0KH-
TEJIBHYI0 CTENEHb KOMIUIEKCHBIX YHMCEJN, 3alIMCAHHBIX B TPUTOHOMETPUUYECKON (opme, U3BiIeUe-
HUS KOPHA N-OM CTENIEHW W3 KOMIUIEKCHOT'O YHCIIa.

Crnenyer oOpaTUTh BHUMAaHHE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHMCEN SIBJISETCS 3a-
MKHYTBIM, TO €CTb JII00as anredpandeckas ornepamus HaJl KOMIUICKCHBIMU YUCIAMU HE BBIBOJHT
3a Ipezesbl 001aCTH KOMIUIEKCHBIX YHCEIL.

Hano 3Hath pa3nuyHble BUbI pa3I0KEHUS] MHOTOUJIEHA HA MHOXKHUTENH I CIIy4aes, KO-
I7la cpeid KOpHEH MHOTO4YJIEHa MOTYT ObITh KpaTHbIE, KOMIUIEKCHbBIE KOPHU. DTH CBEACHU Oy IyT
UCIIOJIb30BAThCS, HAIPUMEP, B MHTETPAJILHOM HCYHMCIIEHUU IIPU BBIYMCIEHUM WHTETPANOB OT
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JIpOOHO-paMOHATBHBIX (DYHKIMHA, IPU PEUICHUN JIMHEHHBIX OJHOPOIHBIX TU(hEpEeHIINATBEHBIX
YPaBHEHHI N-ro MOPsIIKA C MOCTOSHHBIMU KO3 UIIMEHTaMH.

Pa3nen: AHaJIMTHYECKas reoMeTpus

[Ipy n3y4eHNn aHATUTUYECKON T€OMETPUH CIIETYET, PEXKAE BCETO, IIOHATH, YTO €€ 3a0a4ei  sB-
JsIeTCsl U3y4eHHEe TeOMETPUYECKUX 00BEKTOB MPHU MOMOILM aHAIUTUYECKUX METOAOB aaredpsl U
MaTEMaTHYECKOI 0 aHalu3a. B ocHOBE Takoro nojxoja JeKUT METO KOOPJAUHAT, BIIEPBbIE CHCTE-
MaTH4yeckd npuMeHeHHbll P. Jlekaprom. OCHOBHbIE MOHATHS T€OMETPUHU (TOUKA, IpsMasi, II0C-
KOCTI)) SABJIIIOTCA HCOMPCACIACMBIMU, U IJI UX OIMMMCAHUA NPUMCHIACTCS aKCHOMAaTHYECKUHA Me-
TO/JI, IO3BOJISIFOILMI YCTAaHOBUTH B3aMMHO OJJTHO3HAYHOE COOTBETCTBUE MEXK/Y MHOXKECTBOM TOUEK
MPSIMOI 1 MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U, TAKUM 00pa30M, BBECTH CHCTEMY KOOPIMHAT.
Hazo uetko ycBOUTh pa3zinuyHble GOPMbI ypaBHEHUH MPSIMOI U IVIOCKOCTH YMETh MEPEXOJUThH OT
onHOU (hopmbl K apyroi. CreayeTr OCMBICIUTD U YCIEITHO MPUMEHATh PEIICHUS KJIACCUYECKHUX
3aa4 aHAJUTUYECKONH T€OMETPUH O B3aMMHOM DPACIOJIOKEHUM MPSMBIX U IUIOCKOCTEH, yMETb
ONpPECACIIATD YIJIBI U PACCTOSAHUA MCXKAY Pa3IMYHBIMHA I'COMETPUUCCKUMU 00BbEKTaMH.

OTMeTuM B 3aKJIIOYEHHE, YTO YCHELIHOe U3yUeHre TUCIMIUIMHBI « JInHelHas anredpay,
HpI/IO6p€T€HI/Ie H€06XOI[I/IMI)IX KOMHGTGHHI/Iﬁ, YMGHHfI M HaBBIKOB BJIAICHUSA MAaTEMAaTHUYCCKUM all-
napaToM TpeOyeT OT CTYJEHTOB OOJBLION caMOCTOATENIbHOW paboThl. OOpaTuTe BHUMAaHUE, YTO
KOJNMYCCTBO YaCOB, OTBOAMMBIX Ha CaMOCTOATCIbHYIO pa60Ty B COOTBETCTBHUU C y‘-Ie6HLIM II1a-
HOM, OOJIBIIIE YHCIIa YacOB, OTBOJUMBIX Ha BCE BUbI Ay UTOPHBIX 3aHATUH.

7. ®OH/I OLICHOYHBIX CPEACTB

@DOoH/ OLICHOUHBIX CpeACTB NpezacTaBieH B [Ipunoxenun 2 k paboueit mporpaMMe M BKJIIOYAET
pa3ensl:

1. MeTo/1bl KOHTPOJIS M OLICHUBAHUS PE3yJIbTATOB 00YUYEeHHUs

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUS

3. OueHoYHbIE CpEeACTBa

3.1. Texymuii KOHTPOJIb

3.2. IlpomMexyTOUuHas arTecTauus
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Ilpunoscenue 1

1. TemaTn4yeckuii IJIaH JUCUMILIMHBI «/IMHelHas anreOpa» Mo HaNpPaBJeHUIO MOATOTOBKH
09.03.01 UndopmaTika ¥ BbIYMCJINTEIbHAS TEXHUKA

[Tpodub

IIporpammHoe obecnieueHne HHGPOPMALMOHHBIX CHCTEM

(0axanasp)

Ouynas ¢popma o0yueHust
I'ox nadopa 2023/2024

Buasbi yueOHoii padoTsl,

BKJII0YAS] CAMOCTOSITEILHYI0 Buabl caMoCTOSATEILHO PaGoThI ®opmbl
=3 = aTTecTa-
= a00Ty CTYIEHTOB CtyaeHTOB

Paznen § c:a( p y €Ty ’ ya 11700
[}
8 = U TPYA0EMKOCTh B Yacax
n/n CP | KC
J | II/C | JIad C P K.P. | K.II. | PT'P | Pedepar | K/p | I 3
IlepBblii cemecTp
Paznen 1. DiieMeHTHI JJUHEHOM aJ1-
1.1 | redGps1 Matpunsl, AelicTBUS HaJ MaTpu- 1 3 2 2 3
LAMH.
Onpenenureny, UX CBOWCTBA W BBIYHCIIC-
Hue. MaTpuuHasi 3aluch CHUCTEMbI JIMHEH-
1.2 | hox o 1 4 2 3 +
YPaBHCHHH.
Bouigaua 3aganuii PI'P Ne 1 mo JuHeliHOH
ajareope .
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1.3

OOpatHas MaTpHIla U ee Beluucienue. Mat-
pUYHas 3aMuCh CUCTEMBbI JTUHEWHBIX ypaB-
HEHUN.

1.4

CucreMbl TUHENHBIX aNreOpanyecKux
YpaBHEHUH, OCHOBHBIE MTOHSTHS U OTIpeie-
neHus. Pemenue cucteM JTUHEUHBIX ypaB-
HeHu MmetogoMm Kpamepa, meTogom o6part-
HOM MaTpPHIIbI

1.5

Pewienue cucreM JIMHENHBIX YPaBHEHUN
meronoM ['aycca. Panr matpuusl. Teo-
pema Kponekepa — Kanemnn.

1.6

Merton ['aycca B mpOM3BOIBHBIX CUCTEMAX
JUHENHHBIX ypaBHEeHHH. OTHOPOIHBIE CH-
CTEMBI JINHEWHBIX YPAaBHEHHM.
CamocrosiTesbHas padora Nel B ayauro-
P¥H 110 JIMHEHHOI anredpe

1.7

Paspnen 2. Bexropsl. JIuHeiHble onepanuu
HaJl BEKTOpamu, MX CBOWCTBa. JIMHEHHbIE
KOMOHMHAIIMKU BEKTOPOB. JIMHEWHO He3aBU-
CUMBICE W JIMHEWHO 3aBHUCHUMBIE CHCTEMBI
BEKTOPOB.

Boigaua 3aganmii PI'P Ne2 o BekTOpHOI#
ajareope.

1.8

[lonarue OGasuca. KoopauHatel BekTOpa.
KonnuaeapHOCTb, OPTOrOHAIBHOCTH U KOM-
IUITAHAPHOCTh BEKTOPOB.

10
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1.9

CkanspHoe NMpOU3BEJCHUE BEKTOPOB U €ro
cBoiicTBa. BekTopHoe nmpousBeneHue IBYX
BEKTOPOB, €r0 CBOMCTBA.

11

1.10

CmenanHoe MpoUu3BeICHUE TPEX BEKTOPOB
U ero cpoiicTBa. Brruucnenue odbema ma-
pasuienenurnena. YCJIOBHE KOJUIMHEapHO-
CTH, OPTOrOHAJILHOCTH M KOMILIAHAPHOCTH
BEKTOpOoB. OPTOHOPMUPOBAHHBIN Oa3ucC.
Brruncnenue ckaisipHOTO, BEKTOPHOTO H
CMEIIAHHOTO MPOU3BEICHUI BEKTOPOB, 3a-
JTaHHBIX KOOpJWHATAMH B OPTOHOPMHUPO-
BaHHOM 0Oasuce.

CamocrosiTesibHas paboTa Ne 2 B ayauTo-
PHH 110 BEKTOPHOM ajredpe

12

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Martpuna nepexona ot 06asuca K 0asucy
npeoOpa3oBaHre KOOPJAWHAT BEKTOpa IMPH
n3MeHeHuu 6a3uca. CoOCTBEHHBIE BEKTOPHI
n COGCTBCHHBIG 3HAYCHUS JTUHEHHOI0 OIle-
paTopa.

13

1.12

Paznea 3. KomiiekcHble 4HcJIa 1 MHO-
rowieHbl MHOXECTBO KOMIUIEKCHBIX YH-
CCII. CDOpMBI 3aIlIUCHU KOMIIJICKCHBIX YHCCII.
Oneparuu HaJ KOMIUICKCHBIMU YHCIIAMH.
PasnoxeHue MHOTOYJIEHAa Ha MHOMKHTEIU
OCHOBHas TeopeMa ajareOpsl

14

1.13

Pa3nes 4. AHasInTHYeCKAs TeOMeTPHSA
Cucrembl koopauHat. Pa3nnyHble THIIBI
YPaBHEHUH IJIOCKOCTH

15

17




Boinaua 3agaunii PI'P Ne3 mo amaaurTn-
yecKOd reoMeTpuu

1.14

Paznuynpie TUnbl ypaBHEHHUW OPSAMOW Ha
IUIOCKOCTH U B TPOCTPAHCTBE

16

1.15

B3aumHoe pacnosokeHue nNpsMbIX Ha I10C-
KOCTH U B IIPOCTpPaHCTBE. Briuncnenue pac-
CTOSTHUM MEXKIy IBYMs TOYKaMH, TOYKOU U
npsMoii.. B3anMHoe pacrnosnokeHue Mmioc-
KOCTeH. BpluncieHue paccTOSHUM MEXIy
TOYKOM U IIIOCKOCTBIO

CamocTrositesbHast padora Ne 3 B ayauro-
PHMH 10 AHAJMTHYECKOI reoMeTpuu

17

1.16

KpuBsle BTOpOro nopsjika ux reomerpude-
CKHE CBOWICTBA. YPABHEHMS BJUIMIICA, TH-
nepbonel, mapabonsr OOmiee ypaBHEHUE
KpUBOM BTOporo mnopsaka. IlpuBenenue
KPUBBIX BTOPOTrO TMOpsAAKAa K KaHOHWYe-
ckomy Buay. [loBepXHOCTH BTOPOroO IIO-
psaaka

18

dopMma aTTecTanum

21

Bcero yacoB nmo AucHHILINHE

16

32

60

PI'P

caMm
pao.
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2. TemaTuuecknii IJIaH OAMCHUILIMHBI «JIMHelHAs ajaredpa» Mo HANMPABJIEHUIO MOATOTOBKH
09.03.01 UndopmaTika ¥ BbIYMCINTEIbHAS TEXHUKA
IIpoduns IIporpammHuoe ob6ecniedeHue MH(POPMANUOHHBIX cHCTeM (0aKkaaBp)

3aouyHas ¢gopma o0yueHus
I'ox naGopa 2023/2024

n/n

Pa3pen

Cemectp

Buanbl yueOHo# padoThl, BKIIO-

yasi CaMOCTOSITEJIbHYIO padoTy

CTY€HTOB, U TPY10€MKOCThH B
yacax

Heneas Ce-
MecTpa

Buabl camocTosiTeIbHOM padoThI
CrynentoB

DopMbI
arrecra-
M

Jd | I/C | J1a6 | CPC | KCP

K.P. | K.IL | PTP | Pedpepar | K/p

2| 3

IlepBbliii cemecTp

0030p Tem, nzyyaembix B pasgene 1. JIu-
HeiiHas anre0pa.

Marpuiisl, 1eCTBUS HaJ MaTPULIAMH.
Onpenenurenu, uX CBOWCTBA U BbIUKCIIE-
Hue. Pemenus cucteM JMHEHHBIX ypaBHE-
HUM.

0630p 3ama4, Bxoasmmx B PI'P Ne 1.
Brinauya 3axanuii nepsoro stana PI'P
Nel.

O030p Tem, n3y4aemMbIX B pasaese 2.
DJIEeMEHTBI BEKTOPHOI ajredpbl
JIuHeliHbIE ONepaluy HaJl BEKTOPAMHU.
CkanspHoe, BEKTOPHOE U CMEIIAHHOE IPO-
W3BEJICHUS BEKTOPOB, UX CBOMCTBA. Y CJI0-
BUSI OPTOTOHAJILHOCTH, KOJJIMHEAPHOCTH,
KOMILJIAHAPHOCTH BEKTOPOB.

00630p 3ama4, Bxoasmmx B PI'P Ne 2.
Brigaua zapanmii PT'P Ne2.
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O030p 3a1a4, U3yyaeMbIX B pasaeie 3.
JleiicTBUsL HaJ KOMIUIEKCHBIMH YHUCIIAMHU.
PaznoxxeHne MHOrouleHa Ha MHOKUTEIH.
OcHoBHasi TeopeMa aaredpbl

0030p Tem, n3yyaeMbIx B pa3jaesie 4. AHa-
JIMTHYECKAas reoOMeTpHUs

PaznuuHble TUIBI ypaBHEHUH TIJIOCKOCTH U
IpsiMOi. B3auMHOE pacnoIoKeHUE IIPSIMBIX
Ha IUIOCKOCTH U B ITPOCTpPaHCTBE. Borumncie-
HUE PACCTOSHUM MEXKIY TOYKOU U IIOCKO-
CTbIO, TOYKOM U TIpsiMOid. KpuBbIe U moBepx-
HOCTH BTOPOT'O MOpPsAKA

14

O030p 3a1a4, U3yyaeMbIX B pasaeie 3.
Brigaua zaganuii PI'P Ne3

14

®opMma aTTecTaluu

19-
21

Bcero yacoB nmo AucHUIJINHE

10

92

PI'P
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IHpunoowcenue 2

®OH/I OHEHOYHbLIX CPEJACTB
IO AMCIMIIJIMHE

«J/Iuneiinas aaredpa»

Hampasnenune noarorosku: 09.03.01 MupopmaTika 1 BBIYUCIUTENbHASI TEXHUKA.
[Tpoduie: «IIporpammuoe obecrieueHne HHOOPMALIHOHHBIX CUCTEM.
®opMbl 00yUEHUS: OUHASL, 3a04HAS.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJISA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JU1sl KOHTPOJISL yCIIEBaeMOCTH M KauyeCTBa OCBOCHMS JUCLUIUIMHBI HACTOSILEH pOorpaMMoi
IIPEyCMOTPEHBI CIEAYIOINE BUIAbI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIUHA KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. lllkaJjia ¥ KpUTEPUHN OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHH s
@dopMa NPOMeKYTOUYHOI aTTeCTAUU: IK3aMeH

[TpomexxyTouHas arrectanus oOyJaronmxcs B GopMe sK3aMeHa MPOBOAUTCS 10 pe3yabTaTaM
BBITIOJTHCHHSI BCEX BUIOB yU4eOHOM paOOThI, IPETyCMOTPEHHBIX YIEOHBIM IIJIAHOM T10 IAHHOM JAMCITH-
IUTMHE, TIPU 3TOM YUYHUTBHIBAIOTCS PE3YyJIbTAThl TEKYIEro KOHTPOJS yCIEBAEMOCTH B TEUCHHE Ce-
Mectpa. OneHka CTeNneHU JOCTHXKEHUSI O0yYAOIIMMUCS TJIAHUPYEMBIX PE3yJIbTaTOB OOyYEHHS 10
JUCLUIIIIMHE MPOBOAUTCS MPENOAaBaTeIeM, BEAYIIUM 3aHATHS 110 TUCHUILUIMHE METOJ0M JKCIIEpT-
HOH oueHkH. [1o uroram npomeKyTo4HOW aTTECTAUH MO AMCLHUIUIMHE BBICTABISAETCS OLICHKA «OT-
JUYHOY, «XOPOLIO», «YAOBJIETBOPUTEIBHO» NN «HEYIOBIECTBOPUTEIBLHO.

IIxana oueHNBaHUA Onucanune

BrimonHeHsl Bce 00si3aTesIbHbIEC YCJIOBHMS TOATOTOBKH CTY-
AeHTa K NPOMEKYTOYHOW AaTTecTallMu, IPEIyCMOTPEHHBIE
nporpaMMmoil aucuuIuinHel. CTYIEHT E€MOHCTPUPYET COOTBET-
CTBHE 3HaHUI, yMEHUH, HABBIKOB [TOKA3aTelsIM, IPUBEICHHBIM B
OTtnu4dHO TabJIMIaxX, ONEepUPYyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKAMU, IPUMEHSET UX B CUTYyalLUSAX MOBBIILIEHHOW CIOXHO-
ctu. IIpm >TOM MOryTr OBITH JOMYyIIEHB HE3HAYUTEIbHBIC
OMOKHM, HETOYHOCTH, 3aTPyAHEHHs NpPU MEepPeHOCe 3HAHUM U
YMEHHI Ha HOBBIE, HECTAHAPTHBIE 3a/1a4u.

BrlnonHeHsl Bce 00si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
Xopomwo AeHTa K NPOMEKYTOYHOH aTTeCTallMH, IPEIyCMOTPEHHBIE
nporpaMMoil quctumInHel. CTyI€HT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [T0OKA3aTENsIM, IPUBEJCHHBIM B
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TaOJIMIIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH,
HaBBIKaMH. B To e Bpems pu 0TBeTe AOIyCKaeT HeCYIeCTBEH-
HbIE TOTPEIIHOCTH, 33Ja4l PEIIaeT C HeI04YeTaMH, HE BIIHSIO-
IIMMH Ha OOIINI X0 PEeLICHUS.

yI[OBJ'ICTBOpI/ITCJ'ILHO

BeinonHeHs! Bce 00si3aTe/ibHbIE YCJAOBHUSI NMOATOTOBKH CTY-
JAeHTAa K NPOMEKYTOYHOW AaTTecTallMu, IPEIyCMOTPEHHBIE
nporpaMMoil aucuuIuinHel. CTyZEHT IE€MOHCTPUPYET COOTBET-
CTBME 3HAaHUI, yMEHUH, HABBIKOB [10KA3aTeIsIM, IPUBEIECHHBIM B
TabJIMIaxX, ONEepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBblkaMu. Ho mokasbiBaeT HersyOOKue 3HaHUs, P OTBETE HE
JIOITycKaeT rpyObIX OMMOOK MIIM MTPOTUBOPEUUii, OAHAKO B (op-
MYJMPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JU30M, apryMeHTaluel U BbIBOJAMM, B PEIICHUH 3a7ay MOTYT
coJiepxarbes rpyobie ommoKku. J{7s moaydeHus MpaBUIbHOTO OT-
BeTa TPeOYIOTCS YTOUHSIOINE BOTIPOCHL.

HeynosnerBopurenbHo

He BbImonHeHb! 00s13aTe/ibHBIC YCJOBHSI NOATOTOBKH CTY-
ACHTAa K INPOMEKYTOYHON AaTTeCcTalMH, IPEeIyCMOTPECHHbIE
nporpammont aucuurueel, UM cTyeHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JIUIIaX, Oy CKAIOTCS 3HAUNTENIbHBIC OIINOKH, POSIBIISAETCS
OTCYTCTBME 3HAaHHUM, YMEHUM, HAaBBIKOB II0 PNy IOKa3aTesew,
CTYJIEHT UCHBITBIBAECT 3HAYUTEIIbHBIE 3aTPYyAHEHUS IPU OIEpU-
POBaHNHU 3HAHUSIMU U YMEHUSAMU.

3. OneHo4HbIE CPEACTBA

HaunmenoBaunue
OLIEHOYHOT'O CpeX-
CTBa

o/

IIpencrasnenue oue-
HOYHOI'O CpEJCTBA B
®OC

Kpatkas xapakTepucTHKa OI[EHOYHOTO
cpencTBa

1 Kontponbnas (ca-
MOCTOSITEJIbHA )
pabora

(KP)

CpencTBo NpoBEpKU YMEHUN MPUMEHSTHh
MOJTyYEHHBIE 3HAHMSI JUJISl peUIeHUsl 3a1a4
OTIpEeIeIEHHOr0 THUMAa MO0 TeME WU pa3-
ey

KonTposnbhbie 3a1a-
HUs (TIpUMED)

2 | Pacuerno-rpadu-
yeckas pabota

(PT'P)

CpencTBo NMpOBEPKU YMEHUH MPUMEHSTH
MOJTyYEHHBIE 3HAHUA IO 3apaHee olpeje-
JICHHOW METOJUKE Ui pelleHus 3ajad
WIM 3alaHuil 10 MOJYJIO WU JAHUCLHU-
IUTMHE B LEJIOM.

Komiiekr 3anmanuit
JUTSL BBITIOJTHEHUS pac-
YeTHO-rpaduIecKon
paboThl
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VYcrHbIi onpoc co-

CpencTBO KOHTPOJISI, OPraHN30BaHHOE KaK
crienMaibHas Oeceia me1arorndeckoro pa-
00THHMKA C OOy4YarOIIMMCSl HA TEMBbI, CBS-

Bomnpocsl o

OeceoBaHMeE, 3aHHBIE C M3y4aeMOM IUCIUILUIMHOM, ¥ pac- | TeMam/pasJesiam Juc-
(YO) CUMTAHHOE Ha BbISICHEHHE 00beMa 3HAHUI HUATUTAHBI
00y4aromerocs 10 ONPENEICHHOMY pas3-
Jeny, TeMe, mpolemMe | T.11.
CucTeMa CTaHIapPTU3UPOBAHHBIX 3aIaHUH,
TecT MTO3BOJISIFOIIIAS ABTOMATH3UPO-
4 Bapwuanr Tecra
(T) BaTh NPOILEAYPY M3MEPEHHUS YPOBHS 3Ha-

HUHM ¥ yMeHUI 00y4Jaromerocs.

5 | Dx3amenanmonnsie | CpeICTBO TPOBEPKM 3HAHWUW, YMEHHUH, | DK3aMEHAIlMOHHBIC
WJIETHI HaBBIKOB. MOXET BKIIFOYAaTh KOMIUIEKC T€O- | OMJIETHI.
0 M 0
(9B) pPETUYECKUX BOIPOCOB, 3ajad, IMpaKkThye-

CKHUX 3aJIaHUU.

3.1. Tekymuuii KOHTPOJIb

OueHoYHbIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B popMe OIaHKOBOTO TECTUPOBAHUS ISl KOHTPOJIS OCBOCHHS 00YYaIOIIMMUCS Pa3/IeioB
JUACUMIUIUHBL, ipueM PI'P.

Coaeprxanue pacueTHO-Tpadpuyeckoi padoThl.

PacuetHo-rpaduueckas padora Nel no JmHeliHoi aaredpe.

Kpatkoe copeprkanue pacueTHO-Tpaduaeckoit paboTh:

Martpuipl U onpenenuTenu. Pemenne cucreM JTMHEWHBIX anreOpanyecKuX ypaBHEHUH METOdaMu
["aycca, Kpamepa u oO6paTHO# MaTpHIIbL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOIi ajaredpe.

Kpatkoe conepxanue pacueTHO-TpapuuecKoil paboThI:

Bekropel, nelictBust Hag BekTopaMu. CKajlipHOE, BEKTOPHOE, CMEILIaHHOE TPOU3BEICHHS BEKTOPOB.
PacuyerHo-rpadguyeckas padora Ne3 mo aHaTUTHYECKOH reOMEeTPHH.

Kpatkoe conepxanue pacueTHO-TpapuuecKoil paboThI:

Paznuunbie BUABI ypaBHEHUN PSIMOM U TUIOCKOCTU. B3anMHOE pacnosiokeHrne npsiMbIX Ha IIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmiekr 3amannii

JJIsl BBINIOJTHEHNSI pac4yeTHO-rpaguyeckux pador (PI'P)
1o JucuuiuivHe «JInneitHas aaredpa»

PI'P Nel, vactn 1

-1 1 0 2 0 2
3amanue Nel. Jlansl MmaTpunst A=| 1 3 2 | uw B=|{0 -3 3
4 0 -3 I 1 -1

Beimonuuts neiictusi: 4> + 8B .

3ananue Ne2. TTpoomKUTh JaHHOE MaTpHuHOe paBeHcTBO (2A4+3B)* —4A4° —6AB =...
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Y TIPOBEPUTH €r0 U1 MaTpull A U B U3 epBOro 3aJaHusl.

3aganue Ne3. BoIYHCIUTE ONPEaeIUTENb ABYMS CIIOCOOaMHU: Pa3IoKEHHEM IO IEPBOM CTPOKE U
pa3IoKEHUEM 10 IEPBOMY CTOJIOLLY.

1 0 -1 2
0 2 1 -1
1 1 -1 1|
1 1 -2 1

3amanue No4. JInst qaHHOM MaTpuUilbl HAUTH oOpaTHY0 MaTpuily. CrenaTh IpPOBEPKY.

1 0 2
I 1 0]
-1 2 3

3ajanue No5. Pemmts Mmarpuunoe ypasaenne AXB = C (waiitu X). Cuenars IpoBEPKY.

NERRY Y

3ananue Ne6. Halitu paHr MaTpuisl.

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

PI'P Nel, 3apaHusi o pelieHHIO CHCTeM JIMHEHHBIX ajiredpanyecKux ypaBHeHUMH

3aganue Nel. Pemuts cuctemy merogom Kpamepa. Caenatb npoBepky.

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

3amanue No2. Pemuth cuctemy u3 Nel MeTogoM 0OpaTHON MaTPHIBL.

3aznanue Ne3. Pemnts cuctemy u3 Nel metonom [Maycca.

3aganue No4. Pemnth HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Halitu oOiiiee perienue u yact-
HOE pEeUICHHUE.

X +x,+2x,+3x, =5
3x,+2x, —4x; - 2x, =1
S5x,+4x, + 4x, =11

3apanue NeS. Pemmte oqHOpOAHYIO cucteMy MeToaoM [aycca. Haiitu oOmiee pemenue u @CP.
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2x, +6x, —9x;,—9x, =0

4x, —5x,+x,=0

3x,+3x, = 7x;—4x,=0"

x, —3x, +2x;,+5x,=0
PI'P Nel, vacth 2
3amanme Nel. TTokasaTk, 4TO BEKTOPEI 71, 1, P 00OPa3yioT 6a3uc B IPOCTPAHCTBE M PA3JIOKHTH
BekTop a 1o 3tomy Oasucy: m =(1,—-1,2),n=(2,0,3), p=(-2,-11),a =(5,—4,13).

3aganue Ne2. JlaHbl BEKTOPBI 77 U 71 . BBIACHUTH — KOJUTHHEAPHBI JIK BEKTOPBI d H b .

m=(28,-8,8),7=(-21,6,-6), a=2im+n,b =271 —m.

VAN
n|=2,(m,n)=135, a=6n-m.

, €CIIH |ﬁ| = 6x/§,

3amanme Ne3. Haiitn ‘E

Bananue Ned. Jlau A ABC . Haitru £ B,eciu A(1;-1;2),B(3;3;2),C(7;1;2).

Bamanue No5. Tlpu kakux ‘X' BEKTOPbl d W b TEPICHIUKYISPHbBI?

a=(x;1;-4),b =(x—-3:;12;x).

3aganue Ne6. Haiitu rutomans napauiesorpaMma, oCTPOCHHOTO Ha BEKTopax a u b .

AN
ﬁ|=3,(n_1,ﬁ)=g.

3amanne No7. Haiitu mmomans tpeyronpauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

Bamanne Ne8. Jlaubl BeKTOpBI d, b, C . BBISICHUTD — KOMIUIAHAPHBI JIH BEKTOPHI. ECITH BEKTOPBI HE

KOMIDTaHAPHBI, TO HAUTH 0OBEM MapajlIeIeIuIe/Ia, TIOCTPOSHHOTO Ha BEKTOpax d, b, ¢ u ompeje-

JIMTh — KaKyl0 TPOMKY OHU 00pazyIoT.
a(1;-1;5),b (2;4;-2),¢(3;0;1).

3aganue Ne9. Jlns nuneliHOTO omeparopa 4 3aJaHbl 00pa3bl 0a3UCHBIX JeMeHTOB Ae , Ae,, Ae,

. 3amucaTh Matpully oneparopa A B 06asuce e, e,, e, U Halth obpa3
3JIEMEHTa X .
Ae =7e +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, +e,.
3apanue Nel0. Haiiti coOcTBeHHbIE 3HAYCHHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OnepaTopa,

. -4 1
3aJ]aHHOTO B HEKOTOPOM 0asuce marpuueiit 4 = ( 7 2) .

PI'P Ne 1, yacts 3
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Baganne Nel. Tlpsimast /, mpoxomut depe3 Touky 4 mapamienbHo BekTopy ¢ . Ilpsimas [, mpo-

XOJMT Yepe3 TOUKy B MepneHIuKyIsIpHO BeKTopy 71 . HaliTi Touky mepecedeHus IpsMbIX | yTOJl

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

3aganue No2. [lana npsimast /. Ilpsimast [, mpoxomurt yepes Touku A u B . Haiitu paccrosiHue ot

TOUKHM NepecedeHust IpambIx [, u [, 1o npsiMoit /.

Jx=-8t-3 ] _ 0w ~
11-{y:3t+4’ A(4;0),B(7;3), 1,:9x—12y+2=0.

3amanme Ne3. Haiitu paccrosiaue or Toukn M|, 10 IIIOCKOCTH ¢ , IPOXOAsIIEH Yepe3 Touky A
TIepPIICHANKYIISAPHO BeKTOpy 71, eciu M, (0; 1;7), A(2;-1;4), 1 (6;22; -3).

3aganue Ned4. HaiiTu yroi Mex/Iy IIIOCKOCTBIO (X M IUIOCKOCTBIO [3, IPOXOIAIICH Yepe3 TOUKU

A BuC,eciu a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3ananue NoS. 3anucaTh KAHOHUYECKHE YPABHEHUS MIPSAMOM, 3aJaHHOW OOLIMMH ypaBHEHUSIMH.
x+2y-9z-10=0;
{3x+4y+82—24=0.
Bamanue Ne6. Haiitu TOUKyY mepecedeHus IpsiMoi [ ¥ INIOCKOCTH ¢ W YTOJ MKy HHUMHU.

Z:Z_I; a:x+2y—-3z-12=0.
4 2

x+2
3

l:

Baganne Ne7. Ilpsimast [/, mpoxomut uepe3 Touku A u B. Ilpsmast [, npoxoaut depes Touxy M
IEPICHIUKYIPHO TIIOCKOCTH ¢ . Haiiti yron Mexay npsiMbiMu [, ¥ [, ¥ BBISCHUTB — JIXKAT JIH

OHHU B OI[HOﬁ IJIOCKOCTH WJIM CKPCIIHUBAIOTCA.

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

. . (x+3) g
3ananue Ne8. Jlyisg naHHON KpUBOM % +2=1 yKa3aTh (POKYCHI, SKCLIEHTPUCHUTET, TUPEK-

25
Tpuckl. IlocTpouts KpuBYy10, N300pa3uTh HOKYChI, AUPEKTPHUCHI.

Baganne Ne9. IpuBectu ypaBHeHue kpuBoil 9x” —25)° —18x+200y—616=0 k xaHoHHUe-
CKOMY BUJy U IIOCTPOUTH KPUBYIO.

KonTtposbHble 3a1annus (mpuMepbl)

Bapmuanr.

1. HaliTi 3HaueHust MaTpUYHOTO MHOTOUJIeHa F (A)

-1
f(x)z—x3+2x2—x+3,A=[ 3 SJ
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2. HaiiTu padr MaTpuibl IPUBEIEHUEM K CTYIIEHYATOMY BHJI
p p p Yy Yy Yy -8 2 6 -3 -13

11 -3 13 5 17

1 2 1
3. Beraucaute onpenenuTens NPUBEACHNEM K CTYIIEHUaTOMY BHILY 3 5 3
2 7 -1

4. Haiitu matpuiy, oOpaTHyto AaHHOH (a). Pemmth MatpuuHoe ypaBHeHHE (0)

1 2 1
3 -5 3 (6) D2y (20300

(@) 34073 -1 o0
2 7 -

5. Pemmts cucteMy ypaBHeHUH. YKa3arh o0lee U OJJHO YaCTHOE peleHue (a).

Pemuth cuctemy ¢ momolipro 00paTHOM MaTpullsl U 1o opmyiam Kpamepa (0)

4x, +9x, —5x, —8x, =5 X +2x,+x,=5
(@) 13x,+7x, —2x, —4x, =4 (6) 13x, —5x, +3x, =7
2x, +5x, +x;+3x, =3 2x, +7x,—x; =13
Bapuant
1. Pacnucate Pa3JI0KECHUC BEKTOpa } 10 BEKTOpam ;, é,;’:
x={5-12,1}, p={1,-3,0}, ¢={L-11}, r={0,-1,2}

2. KonnuHeapHs! I BEKTOPHL p U ¢ ?

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

3. Jlana nupamuza ¢ BepiunHamu B Toukax A4 A4, 4,4, .
A4,(-2,4,8), 4,(4,-1,2), A4,(=8,7,10), 4,(-3,4,-2)
Haiiru:

a) yroa mexnay peopamu 4 A4,, 4.4,

6) 00BeM mupamMuIbI

B) JUIMHY BBICOTHI OITyIIIEHHOH Ha rpanb A 4,4,

T') HalTH AIMHY MEAUaHbl, IPOBEICHHYIO U3 BePIINHEL 4, K pebpy A, 4,

4. Berauciauthb Iiomaab napajuiejiorpaMmma, HOCTpOCHHOT'O Ha BEKTOpax a u b a - YTOoJI MEXAY BECKTO-

pamu ; I/I&
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a=2p+q,b=p-3q, |pl=2.]d]=2, “:%‘
Bapuant

1. Haiitu paccrosiHue OT Touku M, /10 IIOCKOCTH (M MM 3,):
M, (-9;10;2), M, (0;7;—4), M,(4:8-1), M,(-2;1;3)

x+y+z-2=0
2. Brimucath KAHOHUYECKOE YpaBHEHUE TIPSIMOA:

x—y—-3z+6=0

x=2 y-3 z+l
1 —4

3. HaiiTi TouKy nepeceueHus NpsSMON B TUIOCKOCTH: ux+y+2z-9=0.

-1
4. Haiitn Touky B, cuMMerpuuHyto Touke P oTHOcHTenbHO npsiMoit [: P (O;—l;3) u xl = ll = %

5. Hamucath ypaBHeHU€ IIOCKOCTH ¢ TIPOXOJsiel uepes Touky A U HepHEHIUKYIAPHO  HPSIMOM

(M\M,): M(3;2;0), M,(41;5), M,(2;-1;4).
6. Haiitu kocuHycC yria MexIy IIIOCKOCTAMH ¢, U (L, :
a,:3x-y+3=0, a,:x-2y+5z-10=0

BapuaHT 3aaHuii IPOMEKYTOYHOTO TeCTa

1.1. HaifTu panr MaTpuIbl IPUBEACHNUEM K CTyIIEHYaTOMY BUIY

11 -3 13 5 17

1 2 -2 3 5
1.2. Pemiuth MaTpUYHOE YpaBHEHHUE ( 3 4 ]DX :( 5 Lo j

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

2.1. Hanmcath pasiosKeHHe BEKTOPa x 110 BEKTOPAM p,q,r X = {5,-12,1}, p= {1,-3,0},

q={L-11}, r={0,-1,2}
2.2. Beruucnute miomnaip napajpienorpaMmma, oCTpOEHHOTO Ha BEKTOpax anb a- YIOJI MEXIY
BEKTOpaMHU ; u é

T A, T 7 i i T

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

2.3. Jlana nupamua ¢ BeplunHaMu B Toukax A4 A4,A4,4,. A4,(6,1,3), 4,(6,-2,-3), 4,(2,2,0),
A4,(-5,1,0)
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Haiitu nnHy MeauaHsl, IPOBEAECHHYIO U3 BEPUIMHBL A, K peOpy A, 4,

x—=2 y-3 z+1
1 —4

3.1. Haiiti TOUKy nepecedeHus npsiMoil U MIOCKOCTH: U x+y+2z-9=0.

3.2. HaiitTu TOuky F CHMMETPHUYHYI0 TOYKE P OTHOCHUTENIbHO TpsSMOU [: P(O;—l;3) u

-1 y

_ _z
1.

1 -1
3.3. Hammcatp ypaBHEHHE IUIOCKOCTH (¢ NPOXOJAIIEH 4epe3 TOUYKy M, W NEPHEHIMUKYISAPHO

mpsiMoit (MM, ): M (3;2;0), M, (41;5), M,(2-1;4).

4.1. Jlana kpuBasi BTOPOro nmopsigka x> +4y> —12x+16y +16 =0 . [lomy4nTh KAHOHUYECKOE YPABHEHHE
KPHUBOU U TOCTPOUTH .€€

!/ ’ ’
4.2. CocTaBUTh MaTpHUIly Ilepexosa oT 0asuca e,e,,e, K 0asucy e, ,e, ,e, , €CIH

= _ A= - .3 _= _ = - == = =
€ =26 +e,+é; 6 =¢ —¢,+¢6; e; =¢ +2¢ +¢

Kpurepun onenkmu:

- OLICHKA «3aYTEHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH PETYJIIPHO B TEUEHUE CEMECTPA IIPEICTABIISLII
peLIeHHs 3a/1a4, BBINOJIHWII ITOJHOCTBIO BCE 3a/1aHUS M MX 3aIUTHII, OTBETHB HA BOIPOCHI Mperoja-
BaTels;

- OLIEHKA «HE 3aYTEHO)» BBICTABISETCA CTYJIEHTY, €CIIM OH HEPETYJIPHO B TEUCHHE CeMecTpa Ipej-
CTaBJISUT PELICHHUs 3a/1a4, BHIOTHIII 3a/laHHUs HE MOJHOCTHIO WM BOOOIIE HE MPEACTABISIT pabOThI
Ha IIPOBEPKY, JAOIYCKAET CyIIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOIPOCHI NIPENOAaBATES.

Jliis ipoBeieHusl TEKYIEero KOHTPOJIs 3HaHUH CTY/IEHTOB B AMCTAHIIMOHHOM (opmare B paz-
paboTaHHbIX Kadenpoil «MaremaTnka» OHIAWH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (IPOOHbIE) Te-
CTBI.

3.2. [IpomexyToyHas aTTeCTANMS

[IpomexxyTouHas aTTecTamus - (3K3aMeH) IPOBOIUTCS TT0 OUieTaM B YCTHOM opMme.
BpewMs 111 moArOTOBKM OTBETA HA BOMPOCHI He Ooiee 45 MuH.

bunet BKiIroYaeT TeOPETUYECKUI BOIIPOC U 33/1a4H.

KoMIek Tl S5K3aMeHAIIMOHHBIX OUJIETOB XpaHATCS Ha Kadeape «MaTemaTHKay.
TunoBbie BApUAHTHI OWJIETOB NMPUJIATAIOTCS.

KommuiekT Bonmpocos
0 TUCHUIUINHE «/IuHeliHasa aaredpa»

Marpwuiipl, TUTIBI MATPHIL.

Onepauuu ¢ MaTpullaMu, UX CBOMCTBA.

YMHOKEHUE TPSIMOYTOJILHBIX MaTPHIL.

MatpuuHnas ¢popma 3aMUCh CUCTEMbI TUHEHHBIX anreOpanuecKux ypaBHEHHH.
Omnpenenuteny U NX CBONUCTBA.

[Tonstre onpenenurens. MUHOPHI U anredpandecKue JOMOTHEHUS.

CucTeMbl TMHEWHBIX alNTeOpanvyecKuX YpaBHEHUH, OCHOBHBIE TIOHSITHS U ONIPEICIICHHSL.
[TpaBuno Kpamepa pemieHus cucteM JTMHEHHBIX ypaBHEHUN.

OOGparHas mMaTpuIia 1 €€ BIYUCIICHUE. Y CIOBHE CYIIECTBOBAHUS 00pATHON MaTpPHIIBI.

O Pemenue cuctem JIMHEHHBIX alreOpanvecKuX ypaBHEHUH METOOM OOpaTHON MaTpPHIIBI.

_‘\090.\‘.0“5":“.“’!\’1‘
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11. Meron INaycca pemeHust cucteM JTMHEWHBIX YpaBHEHUH.

12. Pemienne npou3BOJIBHBIX CUCTEM JIMHEMHBIX YpaBHEHUI MeTo1oM ["aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemnu.

14. OnHOpOAHBIE CHCTEMBI JIMHEWHBIX ypaBHeHUN. Kpurepuii cymecTBoBaHUS HETPUBUAIIBHBIX Pe-
LICHU.

15. IlonsiTue BEKTOpa U JIMHEWHBIEC ONIEPALIMH HAJl BEKTOPAMH, CBOKWCTBA OIEpauil.

16. JIuneiinas KOMOMHAIINS BEKTOPOB.

17. JIuneitHast HE3aBUCUMOCTD U JINHEWHAS 3aBUCUMOCTb T€OMETPUUECKUX BEKTOPOB. Kpurepuii nu-
HEWHOM 3aBUCUMOCTH.

18. Iloustue 6a3uca. KoopauHare! BekTopa.

19. OproHopMupoBaHHBIN Oa3uc. Pa3nokenue BeKTopa o BeKTopam 0asuca.

20. YnopsnodeHHas TpOWKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIAaHHOE MPOU3BEICHNE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce.

22.YcnoBusi OpTOrOHAJIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTU BEKTOPOB.

23. JluneiiHble IPOCTPAHCTBA.

24. Marpuna nepexoza oT 0asuca k 6a3ucy.

25. CoOcTBEHHBIE BEKTOPBI 1 COOCTBEHHBIC 3HAYCHHSI MATPUIIL.

AHAJIMTHYECKAS TeOMeTPHUA

1. Cucremsl koopauHar. JlekapTOBbI NPSMOYTOJbHBIE KOOPAMHATHI HA TUNIOCKOCTH U B NIPOCTPaH-
CTBE.

[TonsipHas cucreMa KOOpAMHAT.

PaznuuHble TUIIBI YpPaBHEHUH IIJIOCKOCTH U IPSMOM.

Berunciienue paccTosiHMA MeXAy ABYMs TOYKAMM, TOUKOHM U NPSAMOM, TOUKON U INIOCKOCTBIO.
Brruncnenue paccTosHMs MEXIY CKPELIMBAIOIIUMUCS IPSIMBIMH.

Beruncienue yrios Mexay AByMs IPSIMBIMU, IPSIMOM U IIJIOCKOCTBIO, ABYMsI IITIOCKOCTSIMHU.
Kpussle BTOpOro nopsika ux reoMeTpu4ecKue CBOWCTBA M ypaBHeHus. [IpuBeneHne KpuBou
BTOPOTO MOPsSAKA K KAHOHUYECKOMY BHILY.

8. KanoHnueckue ypaBHEHUS 3JUIMIICA, TUIIEPOOIIBL, TapabOIIbL.

9. VYpaBHEHHE OBEPXHOCTH BTOPOTO MOPSAIKA.

10. KanoHnueckue ypaBHEHHUs cepbl, AUIUIICONIA, KOHYCOB, TUIIEPOOIONI0B, TapaboIouI0B.

ARG

Tunosbie BapuaHTbI OUJIETOB
o aucuuiuinae «JInneiinasi anredpa»

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHN S POCCUMCKON OEJEPALIMN
®EJEPAJILHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
VUYPEXXJIEHVE BBICILIETO OBPA3SOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®daxynpTeT 0a30BBIX KOMIIETEHITH, Kadenpa «Matemaruka
Huctumuaa  «JIuaeitHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUIET

1. OmnpenenuTenu U MX CBOKWCTBA.
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2. PemmnTs MaTpuuHOE ypaBHEHME XB=A,ecin Az(l2 21) B=£_10 ZJ

xl + ZXZ = _1
2x,-3x, =12"
4. JlaHbl BEKTOPHI a =(-5,9,8), b= (-3,1,-2), ¢ =(-8,10,-10) . IIpoBepUTH — KOMILUIAHAPHBI JIK OHHU.

3. PemmuTh cuctemMy MeTOI0M 0OpaTHOM MaTPHUIIBI {

Ecnu Het, HaliTH 00beM Mapauiesienuie/ia, TOCTPOEHHOTo Ha BEKTOpax a,b,c.
5. Haiitu yromn Mexay BeKTopaMu a = (1,-2,-2) ¥ b =(2,0,1).

Yr1BepxkaeHo Ha 3acenanuu kadenpsl marematuku «_03» 05 2023 r., mpotokon Ne 10

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

MMHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHM S POCCUMCKOM ®EJEPALIMNA
®EJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBFPA3OBATEJIbHOE
VUYPEXJIEHWE BBICIIET'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET>»
(MOCKOBCKHWH MOJIUTEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Matematukay
Hucuumnuna «JIuneitnas anrebpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. JluneitHass koMOuHaIus BekTopoB. basuc. KoopauHaTer BekTopa.

1 2 -1
2. BbIUmMCIUTh OnpeenuTeb MaTpuibl C = A", eclin A= [3 1 OJ )
01 1

4x;—2x,+3x3 =12,
3. Pemure cucteMy ypaBHEHHI MeToAoM ['aycca < x, +5x, —3x; =1,
2x)+3x, —2x3 =3.
4. Tlokasatb, 4TO BEKTOpHl m =(1,-1,2), 7n=(2,0,3), p=(-2,—1,1) 00pa3yrOT 6A31C B MPOCTPAHCTBE.
5. Jlano obmiee ypaBHEeHHE NPsIMON  —2x+3y —5=0. HammcaTs: ypaBHEHHE TPSIMOM C YTIIOBBIM KO-
a¢punreHToM; ypaBHEeHHE MPSIMON B OTpe3Kax; HOpMalbHOE YpaBHEHUE MPSIMOM.

VYTBep:kIeHO Ha 3aceaHuu Kadeapsl MmareMaTHku «_03» 05 2023 r., mpotokon Ne 10

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

J1s mpoBeieHUs IPOMEKYTOUHOTO KOHTPOJISl 3HAaHUH CTYA€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIalH-KypcaX UMEIOTCS UTOIOBBIE TECTHI.
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