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1. Heau,3a7a4u ¥ IJIAHUPYeMble pPe3yJbTaThbl 00y4eHHs 10
AUCIHUTINHE

K OCHOBHBIM II€JI5IM OCBOCHUS TUCIUILTHHBI «JIMHEIHAs areOpa» clenyeT OTHECTH:

- BOCITUTaHHUE Y CTYJCHTOB OOIIEH MaTeMaTHICCKOU KYIbTYPBI;

- npuoOpeTeHne CTYACHTaMH IIIMPOKOTO Kpyra MaTeMaTUYECKUX 3HAHUH, YMEHHI 1 HABbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HMHIYKTHMBHOMY M JEIyKTHBHOMY MBIIUICHUIO
HapsITy C pa3BUTHEM MaTEeMATHYECKON HHTYHUIIHH,

- YMEHHE CTYJICHTaMU Pa3BHBATh HABBIKH CAMOCTOSITEJIBHOTO U3yUCHHS YUeOHOH U Hayd-
HOW JTUTEpPATYyPBhI, COJIEPIKAIICH MATEMAaTHICCKIEC CBEICHUS M PE3yJIbTATHI,

- IOJITOTOBKY CTYJICHTOB K JICITEIBHOCTH B COOTBETCTBUH C KBATH(DUKAIIMOHHOM XapaKTe-
PHUCTHKO¥ O6akaiaBpa 1o HapaBIeHUIO, B TOM YHciie (popMUpOBaHNE YMEHUN UCIIOJIB30BATh OCBO-
€HHBIC MaTEMAaTUICCKHE METOBI B MPO(HECCHOHAIBHON ACSITETHHOCTH.

- MOATOTOBKY BBICOKOKBAIM(DHUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUSIX HHU(D-
POBOI TypOYJICHTHOCTH M BBICOKHAX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH MU(POBOI SKOHO-
MUKH.

K ocHOBHBIM 3a/1a4aM OCBOCHUSI TUCIIMIUIHHBI «JIMHelHas anreOpay cielyeT OTHECTH:

- OCBOCHHUE CTYJCHTaMU OCHOBHBIX MOHSTHIA, METOA0B, (OPMHUPYIONINX OOIIYI0 MaTeMa-
THUYECKYIO TIOATOTOBKY, HEOOXOAUMYIO JUIS YCIICIIHOTO PEIICHHsSI TPUKJIAIHBIX 3a7ad;

- (hopmupoBanme y CTy/IeHTa TpeOyemMoro Habopa KOMIETSHIIHH, COOTBETCTBYIOIIUX €ro
HaIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYya.

OOyuenune no aucuuruinHe «JIuHeitHas anreOpa» HampaBieHO Ha (opMupoBaHHE Y 00ydaro-
nxcs ciaenyromux kommnereHui B coorBerctBuu ¢ ®I'OC 23.05.01 «HazemHble TpaHCTIOPTHO-
TEXHOJIOTMYECKHUE CPEICTBA», YTBEPKIEHHBIM ITpukazoM MunoOpHayku Poccun ot 11.08.2020 N
935:

Koa m HaumMeHOBaHHue KOMIIETECHIINA NHauKaTopbl 10CTHKEHUSI KOMITe-
TEeHINHU

OIIK-1. CnocoOeH ctaBuTh 1 pemarts unxe- | MOIIK-1.1

HEpHbIE U HAYYHO-TEXHUYECKUE 3a/1a4U B Hcnonb3yer MeToibl MaTEMAaTUYECKOTO aHa-
cdepe cBoelt mpodeCcCUOHATBHON ACSITENFHO- | TU3a U MOJCIIUPOBAHHUS JTsI PEIICHHUS TTPH-
CTH U HOBBIX MEXIUCIUIUIMHAPHBIX HAllpaB- | KJIATHBIX 3a7a4 B mpodeccuoHansHou chepe
JIEHUH ¢ ucnoiab30BaHueM ecrectBeHHOHayd- | MOIIK-1.2

HBIX, MATEMATHYECKUX U TEXHOJIOTMUECKUX YMeer ucnonb30BaTh OCHOBHBIE 3aKOHBI
Moenei €CTeCTBEHHOHAYYHBIX AMCIUIUINH B podec-
CHOHAJIbHOM JIEATEIbHOCTH, IPUMEHSTh Me-
TOJIbl MATEMAaTUYECKOT0 aHaJIN3a U MOJEIIN-
pPOBaHUS TEOPETUUECKUX U FKCIIEPUMEHTAIIb-
HBIX WCCIICIOBAHMI;

2. MecTo IMCHUIUIMHBI B CTPYKTYype 00pa3oBaTeibHOM MPOrpaMMbl

JlucuurimHa OTHOCHTCS K 00s13aTeNnbHOM dacTu 61oka b1: Moayns «MaTtemaTHueckue u ecTe-
CTBEHHO-HAyYHbBIC TUCIUTIIIUHBDY.
JuctumnuHa «JIuHeiHas anreOpay» JIOTHYECKU CBS3aHA C TIOCIEAYIONUMU TUCIUTUTHHAMU: |

- MaTeMaTHYCCKUI aHaJIN3;

- (pusuka;

- TUJIPABJIMKA U TUJIPOTTHEBMOIIPUBO/T;



- TCOPCTUUCCKAsA MEXaHHKaA,

3. CTpykTypa U cojepKaHue TUCHUIINHBI

OO61mas TpyJ0€MKOCTh JUCHUTIIMHBI COCTABISAET 3 3a4eTHbIE eAUHULIBI -108 yacos.

3.1. Buasbl yueO6Hoii padoThl M TPYI0€MKOCTh

. KoaunuecrBo
n/n Buj yueOHoii padoThl 4ACOB Cemectp 1
AyIUTOpHBbIE 3aHATHS 48 48
B ToM yucne:
Jlexuun 16 16
1
CemuHapcKue/mpakTHYECKUE 3aHATHA 32 32
2
JlaGopaTopHbIe 3aHATHS - -
3
CamocrosiTeibHas padora 60 60
IIpoMeskyTOUHAs1 aTTECTALUSA
3K3aMEH D C)
Hroro 108 108

3.2. TemarnyecKMiH IUIAH U3YyYECHUSA TUCHUILIHHBI

Pazmemnién B npuiioxkenuu 1 k pabodeii mporpamme.
3.3. Coneprkanue pa3iesioB TUCHUIINHbBI
BBenenue

[Ipenamer, 3agaun u conepxanue TUCHUILUIMHBL. OCHOBHBIE 3TaIlbl PA3BUTHUS AUCITUIUIMHBI.
CrtpykTypa Kypca, ero MecTo U pojib B MOATOTOBKE OakanaBpa, CBSI3b C IPYTUMU TUCIUTUTMHAMHU.

Pasnen 1. DiieMeHTHI TMHEHOH aJre0pbl

Tema 1. MaTpuubl U onpeaeJuTe M.

[Tonsitue matpuisl. Buast Mmatpui. [elficTBus Hag MmaTputiamu. Onepannuy HaJl MaTpUIIAMU
U Ux cBoicTBa. Omnpenenuteny, uX CBOMCTBA U BblurcieHus. [IoHATHS MUHOpa U anredpande-
CKOTO JIOTIOJIHEeHUs. Pa3nokeHue ompeaenuTess 1Mo dJIeMeHTaM CTPOKH WK cTono1a. Beruucie-
HUE ONpEeICTUTENCH Pa3InyHOTO MOPsJIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYMCIICHUA. DJIEMEHTapHbIe NMPeoOpa3oBaHMs MaT-
put. [IpuBeneHne MaTpuIlpl K JUArOHATBHOMY WIIH TpalelMeBUIHOMY BHy. MaTtpudHas opma
3aMMCH CUCTEMBI JIMHEWHBIX alreOpandeckux ypaBHEHUN. PaHTr MaTpHLIbI.



Tema 2. Pemienne cucTeM JJUHEHHBIX AJIre0pandecKuX YpaBHEHUIA.

CucTeMbl IMHEHHBIX aareOpandecKux ypaBHEHUH, OCHOBHBIE MOHATHS. Perienue cucrem
JMHENHHBIX ypaBHeHHH MeTogoM Kpamepa, MeTonom oOpaTHOi MaTpuiibl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanemnu. Pemienue npon3BoIbHBIX CUCTEM JMHEMHBIX YpaBHEHUI METOOM
lNaycca. PenieHnne oqHOPOJHBIX CUCTEM JIMHEWHBIX ypaBHEHUN. KpuTepuii cyliecTBOBaHUs HETPU-
BHAJIBHBIX PELICHUN.

Pa3neu 2. DiieMeHTBI BeKTOPHOI aJredpbl

Tema 1. JIuneitabie onepanuu HaJ BEKTOPaAMH, UX CBOWCTBA. JINHEITHbIE KOMOMHAITUHN BEK-
TOpOB. JIMHEIHAs 3aBUCUMOCTh U HE3aBUCHUMOCTH BEKTOpPOB. ba3uc cucrtemsbl BeKTOpoB. EquH-
CTBEHHOCTD Pa3JIokKeHHs BeKTopa 1o 6a3ucy. OpTOHOPMUPOBAHHBIN Oa3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMEIIAHHOE NPOU3BEACHMSI BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOTrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BrIunciieHne CKaasipHOro, BEK-
TOPHOI'0 U CMELIAHHOT'O IIPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMYU B OPTOHOPMUPOBAH-
HOM Oa3uce.

Tema 3. JIluneitasie mpoctpancTBa. [lonsTre 6a3uca mpocTpaHCTBAa TEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanre MaTpHUIIbI TMHEHHOTO OTiepaTopa mpu nepexoze ot 6asuca k 6azucy. Coo-
CTBEHHbBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPHI MATPHUIIBI.

Pa3zpen 3. KoMiiekcHBIE YHCJIAa 1 MHOTOYJIEHBI

[TonsiTue komIiekcHOTO ynciia. @opMbl 3anIMCH KOMIUIEKCHBIX Yucen. JIeHCTBUS Hal KOMILUIEKC-
HbIiMU uncinamu. @opmyia Myaspa. M3BinedeHre KOpHS N-0H IOJIOKUTEIBHON CTEIIEHU U3 KOM-
TUIEKCHOTO YKciia. Pa3inoxeHne MHOTowIeHa Ha MHOKHUTeTH. OCHOBHAS TeopeMa anreOpsl.

Pa3nes 4. AHannTH4yeckasi reoMeTpus

Cucrembl KoopAMHAT. JleKapTOBBI IPSIMOYTOJIbHBIE KOOPAWHATHI HAa INIOCKOCTH U B TPOCTPAHCTBE.
[TonsipHast cucreMa KOOpAMHAT.

Tema 1. IIpsiMble ¥ IUIOCKOCTH

Paznuunble TUIIBI ypaBHEHHH MIJIOCKOCTU U YPaBHEHUH NPsAMOH (Ha MIIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosHUM MEXKy IBYMsI TOYKaMH, TOYKOM U MPSAMON, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue paccTossHUS MEXAY CKPEIINBAIOIUMUCS IPSIMbBIMU.

Brruncnenue yrioB Mexxay ABYMs IPSIMBIMM, NPSMOM U INIOCKOCTBIO, ABYMS IUIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEepPXHOCTH BTOPOI0 MOPS/IKA

Kpusele BTOpOro nopsiika, MX reOMETpUYECKHE CBOWMCTBA M ypaBHEHMs. lIpuBenenue kpuBoi
BTOPOTO MOPsIKa K KAHOHUYECKOMY BULY.

YpaBHEHME TOBEPXHOCTH BTOPOTo nopsiaka. KaHonnueckue ypaBHEHUS cepbl, dJUIUNICONIA, KO-
Hyca, ranepooiona, napadonouaa.

3.4. TemaTuka NPAKTHYECKUX 3aHATHI N0 AucHuIINHe «/InHeliHas anredpay»

Ne 3ansTHS Tewma 3anHsTHS

1 Pa3znen 1. DiieMeHTHI JIMHEHHOM aJredpbl. MaTpulibl, J1eHCTBUS
HaJl MaTPUIIAMHU.
Onpenenurenn, UX CBOMCTBA U BhIYMCIIEHUE. MaTpUyHas 3aMuCh
CUCTEMBI JINHEWHBIX YPaBHCHU.
3 OOpaTHast MaTpHIlA M €€ BBIYUCIICHUE.

2




CucTreMbl TMHEMHBIX alredpanyecKux ypaBHEHHUH, OCHOBHBIE I10-
HATUSA U OlIpesieieHys. Pelmenne cucrteM JIMHEHHBIX YpaBHEHUN
metonoMm Kpamepa, MeTo1oM 00paTHOM MaTpHUITBI

Pemenue cucreM IMHENHBIX ypaBHeHUN MeTonoM ['aycca. Panr
Marpuilbl. Teopema Kponekepa — Kanemnm.

Meron I'aycca B pOU3BOJIBHBIX CUCTEMAX JTUHEHHBIX YPABHEHUM.
OJIHOPOJHBIE CUCTEMBI TUHEUHBIX YPABHECHMIA.

Pa3nes 2. DiieMeHTBI BeKTOPHOM ajnredpsnl. Bexropsl. Jlunei-
HbIE ONEpalud HajJ BEKTOpamu, UX CBoWcCTBa. JIuHeiiHOe mpo-
CTPAHCTBO T€OMETPUUYECKUX BEKTOPOB. IIOHATHE NTMHEWHOW KOM-
OWHAIMU BEKTOPOB. JINHEWMHO HE3aBHCUMBIC U JIMHEHWHO 3aBUCH-
MBbIE€ CUCTEMBI BEKTOPOB.

[TonsTHe 6a3uca NpocTpaHCcTBAa FEOMETPUIECKUX BEKTOPOB. Koop-
IUHATHI BekTopa. OpToHOpMUpOBaHHbIHM 0a3uc. KoianmuHneapHoCTs,
OpPTOTOHAJIBHOCTh M KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOM3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBUE Op-
TOTOHAJIBHOCTH BEKTOPOB. BekTOpHOE Mpou3BeieHNE IBYX BEKTO-
POB, €T0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB

10

CMmeraHHOe MPOM3BEAECHUE TPEX BEKTOPOB M €ro cBOicTBa. BhI-
qrciIeHne o0beMa apauleenuneaa u TMpaMuabl. Y CIOBHE KOM-
IUTAHAPHOCTU BEKTOPOB. BhIunciienne ckanispHOro, BEKTOPHOTO U
CMEIIAHHOTO MPOU3BEJCHUI BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

11

Jlunelinble pocTpaHcTBa. PazMepHOCTh M 0a3uc JIMHEHHOTO TPo-
CTPaHCTBA.

Martpuna nepexoaa ot 6a3uca k 6azucy. [IpeobpazoBanue Koop-
IUHAT BEKTOpa Mpu M3MEHeHHH Oasuca. JIuHeliHble omepaTophl,
JEeNCTBUS ¢ TMHEUHbIMU onepatopaMu. CoOCTBEHHbIE BEKTOPHI U
cOOCTBEHHBIEC 3HAUYEHUS] MATPUIIBI

12

Pazgen 3. KommuiekcHbIe YHCJIA ¥ MHOTOWIeHBI MHOKECTBO
KOMIUTIEKCHBIX 4rcesl. DOopMBbI 3alMCH KOMITJIEKCHBIX yuceln. Jlei-
CTBUA HaJd KOMIINICKCHBIMU YHUCJIaAMU. PaSHO)KCHI/IC MHOT'OYJICHA Ha
MHO>KUTEIH, OCHOBHAsI TeOpeMa anreOpsl

13

Pa3nea 4. AnHanuTnyeckasi reoMeTpus
Cucremspl koopauHat. Pa3nnyHble TUIBI YpaBHEHUH INIOCKOCTU

14

PaznuyHble TUIIBI ypaBHEHUM TPSMOM Ha INTOCKOCTH U B POCTPaH-
CTBE

15

B3aumHOe pacnonokeHue NpsSMBIX Ha INIOCKOCTH M B IPOCTPaH-
cTBe. Brlunciaenue pacCToAHUM MEXAY ABYMsSI TOUKaMU, TOUKOU U
IpsIMOW. BbrumcieHne paccTOsHMS MEXKIY CKPEIIUBAIOIUMUCS
IpsMbIMU. B3auMHOE pacrosiokeHue IUIOCKOCTeW. Brrumcienue
pacCTOSIHUN MEXK]ly TOYKOHN U TIIIOCKOCTHIO

16

KpuBsie BTOpOro nopsiika ux reOMETpHUYECKHE CBOMCTBA. Y paB-
HEHUS JITUIICa, TUep0o0Ibl, mapabossl O0IIee ypaBHEHHE KPUBOU
BTOpOTrO nopsiaka. [IpuBeneHne KpuBoi BTOPOro Mopsaka K KaHo-
HU4YeCKOoMY BUAY. IIoBEpXHOCTH BTOPOIO MopsiIKa
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4. Y4eOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE 00ecevyeHue
4.1. HopmarTuBabie 1o0kyMeHTBI U 'OCThI

®I'OC 23.05.01. HazeMHble TpaHCHOPTHO-TEXHONIOTUYecKue cpeacrna. 2020.

OII «Hanpasnenue noarorosku 23.05.01. «HazemHbie TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEI-
ctBa». HampasneHHOCTH (MMpoduiib) « ABTOMOOWIM U aBTOMOOMIIBHBIN cepBUC». 2024 T.
AxaneMuyecKuil yaeOHbIH IIaH 10 HapaBJICHUIO MOATOTOBKU: Ha3zemMHbIe TpaHCHIOPTHO-
TexHoJiornueckue cpenctaa. [Ipoduns «ABTOMOOUIN M aBTOMOOUITEHBIN cepBHUCY. [0/
Habopa 2024-2025. 2024 r.

Vka3 Ilpesunenra Poccutickoit @eaepanuu ot 01.12.2016 Ne 642 «Crtparerun Hay4yHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon denepaunny».

[Tpuka3z MunuctepcTBa 06pa3oBanus U Hayku Poccuiickoit ®eneparuu ot 23.08.2017 Ne 816
«O06 ytBepxknenuu [lopsiika MpUMEHEHUs OpPTaHU3AUSIMH, OCYIIECTBISIONIMME 00pa3oBa-
TEJbHYIO 1€ATEIbHOCTD, EKTPOHHOT'O 00YUYEHUS, AMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHH MPU peann3aui 00pa30BaTeIbHBIX MPOTPAMMY.

4.2. OcHoBHas JquTEpaTypa:

3abonorckuit B.C. Jluneiinas anreOpa u aHaIMTHYECKasi reoMeTpus (Y4eOHBIH KOMIUIEKC):
yaebHoe rmocobdue, 2-e uzn. Crep. M.: U3a-so UHOPA-M, 2022. 309 c. (Bsicuiee o6pazoBa-
Hue: OakanaBpuar).

Cupotuna W.K. Jluneiinas anrebpa v aHAIMTHYECKAsi TEOMETPHUS: MHTEPAKTUBHBIHN Kypc:
ydyebHoe mocodbue s By3oB. CII6, U3a-o Jlans, 2022. 180 c.

Kypc nexuuii no nuHelHoi anredpe U aHAIUTHYECKOI reomeTpun: yuedHoe nocoodue. // Kya-
psasueB b.1O., Marsam B.A., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsIii pecypc. ]

4.3. JlonmoJiHUTeJbHAS JIUTEPATypa:

Kpatkuii kypc BbICIIEH MaTeMaTUKH [DIeKTpoHHBIH pecypc]: yueb. - DIeKTpOH. AaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

3y6koB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocnes B.b., [lymkaps E.A. Kypc ma-
TEMaTHKH JJIs1 TEXHUYECKUX BBICIINUX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
IK3.

Wnbun B.A., ITo3nsak O.I'. Ananutnueckas reomerpus. M.: Hayka. I'naB. pen-us ¢puzuko-ma-
TeM. IUT-pbl, 1988. 224 c.

bexnemumes, /1.B. Pemenue 3amau u3 Kypca aHaIMTUYECKOW N€OMETPUU U JTUHEWHOW ai-
reOpsl [D11eKTpOHHBIN pecypc]: yued. mocolue - DneKTpoH. 1aH. - MockBa: ®uzmariut, 2014.
- 192 c. [Pexxum poctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa.]

4.4. DJjeKTpOHHBIE 00pa3oBaTeJbHbIE Pecypchl

[IpoBeneHune 3aHATHIA U aTTeCTAlNi BO3MOXHO B AUCTAHIIMOHHOM (hopMmarte ¢ MpUMEHEHHEM CH-
CTEMbl IUCTaHLMOHHOro o0ydeHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTnka» 3IEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo BceM pazgenam

IPOTPAMMBI:.
Hazanune OOP
Jluneiinas u BexkTopHas ainredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHuecKasi TeOMETPHs https://online.mospolytech.ru/local/crw/course.php?id=2843
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Jluneitnast anrebpa u anamuTH- | https://online.mospolytech.ru/course/view.php?id=462

YCCKas rCOMCTpPHUL

Pa3paborannbsie DOP BKII04aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[opsiok npoBeneHust pabOT B JUCTAHLIMOHHOM (pOopMaTe yCTaHABIMBAETCS OTAEJIbHBIMU PacIio-
PSDKEHUSIMH [TPOPEKTOpa MO yueOHOM paboTe 1/UiIi HEHTPOM yueOHO-METOIUUECKOM padoThI.

Kaxxaplii cTyneHT obecriedeH MHAMBHIYyalbHBIM HEOTPAHUYEHHBIM OCTYIOM K AJIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O IIOJIUTEXA

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

HNHTepHeT-pecypchl BKIIOYAIOT YU4EOHO-METOINUECKHE MaTEepHUalbl B AJIEKTPOHHOM BHJE, MPE-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp MaTremaTiH4ecKoro oOpa3oBaHUs

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

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

[Tone3nple yueOHO-METOAMYECKHE U MHPOPMAITMOHHBIE MaTePHAIIBI IPEACTABIICHBl HA CalTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH)OPMATMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTh « THTEpHET» ISl OCBOCHUS

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

4.5. JInueH3MoHHOe M CBOOOAHO pacnpocTpaHseMoe NPOrpaMMHoe obecrnedeHue

Ne| HammenoBanue | Pazpadorunk IO HocTtynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0.Jiaga- (TMIEH3MOHHOE, | POCCHICKHX MPOrPamMM IS
TeJIb) ¢B00OIHO pac- I9BM u B/l (npun Haanumnn)
NPOCTPaHsieMoe)
1 |Astra Linux | OO0 JInteH3NOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_i1d=9540
ACTPA" 36
2 [MoitOduc OO0 "HOBBIE JlunieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NUN" 75

4.6. CoBpemenHble npodeccnoHaIbHbIe 0a3bl JAHHBIX U HH(OPMALMOHHbIE CIIPABOYHbIC
CHCTEMBI

Ilepeyens pecypcoB cetu UHTEepHeT, AOCTYNHBIX /I OCBOCHHUS AMCHUILINHBI:

HaumenoBanue

Ccbuika Ha pecypc

JocTynHoCTh

HNHdopMaliuOHHO-CIIPABOYHBIE CHCTEMbI




Hoctynua B cetn UH-
https://stackoverflow.co
Stack Overflow TepHeT 0e3 orpaHuye-

m/ .
HH

ndopmanmonnsie pecypest Cetd | http:// www.consultant.ru | JlocTymHo
Koncynbrautliroc

[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JapTOB BBICLIET0 00pa30BaHUs

http://www.fgosvo.ru. JloctymHO

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ HocrtynHa B cetn Un-
TepHeT 0e3 orpaHuye-

HUI
IPR Books https://www.iprbookshop | Hoctynna B cetn Un-
ru/ TepHET 0e3 orpaHuye-

HUI

I[IpodeccuonanbHbie 6a3bl JAHHBIX

ba3a naHHBIX HAyYHOMH AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOM OUOIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | loctymHo

MoJIUTeMaTHIecKas peepaTuBHO-
oubnmorpaduyeckas u
HayKoMeTpudeckas (OubinomMeTpu-
geckas) 0a3a JaHHBIX

5. MarepuajibHO-TeXHH4YECKOe o0ecnedeHne I CHUIITHHbI

MarepunanpHO — TeXHHYECKask 0a3a yHUBEpCHTETa 00eCTIeYnBaET MPOBEICHUE BCEX BH/IOB
3aHATHUH, IPEyCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM U
IPOTUBOIIOXKAPHBIM MIPABIUJIAM U HOPMaM.

Kadenpa «MaTtemarukay He pacnonaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM U UCTIOIb-
3yeT ydeOHbIe ayIMTOpHUH U3 00IIeTo (hOHa YHUBEPCHUTETA.

[Tpu Heo6X0AUMOCTH /TSl TPOBEACHHUS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH UCTIOIb3Y-
I0TCS. KOMITBIOTEpHBIE KJIACChl YHHBEPCUTETA.

6. MeToauyeckne peKoMeHIaAlUH
6.1. MeToanueckue peKOMEHIALMY VIS MIPeNnoAaBaTe/isi 10 OPraHu3anuu o0y4eHus

[Ipexne Bcero, cneayeT oOpaTUTh BHUMAaHKUE CTYACHTOB Ha TO, YTO IPAKTHUECKH BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoh-IM00 crienuaabHOM (JIOTTOJTHUTEIBHON) TOATOTOBKU U
BITOJIHE MOKET OBITH YCIIEITHO U3YYEH, €CIIU CTYACHTHI Oy IyT MocemaTh 3aHsATHS, CBOEBPEMEHHO
BBITIOJIHSATH JIOMAITHUE 3aJaHUsl U TOJIH30BaThC (TP HEOOXOIUMOCTH) CHCTEMOM IJIAaHOBBIX
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KOHCy.]'IBTaIII/Iﬁ B TCUCHUC KAXXJ0I'0 CEMCECTpaA. BOHIGILHH/IC B KypC MaTCMAaTUKM Pa3acbl ABJIAIOTCA
KJIACCMYECKHMH, B TO K€ BPEMS OHU NMPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT HIUPOKOE pac-
MPOCTPaHEHHUE VISl PEIICHHS Pa3HOTO POJia 3a/1a4 BHYTPU CaMO MaTeMAaTUKHU U MPUKJIAIHBIX 3a-
nad. VX ocBOeHHME MOMOKET CTyJEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO ¥ IACbMEHHYIO PEUb, YCICITHO MPUMEHATh HAKOIUICHHBIE 3HAHHS B TPO(EeCCHOHANBHOM
JESITEIIbHOCTH.

Heobxonumo ¢ camoro Havasia 3aHSATHI PEKOMEHJ0BAaTh CTYJ€HTaM OCHOBHYIO U JIOIOJI-
HUTENIbHYIO TUTEPATYypPy, a B KOHIIE CEMECTPa IaTh CIUCOK BOMPOCOB JJISl TIOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHY TI0 JUCIMILTAHE CIIEAYET 00s3aTeIbHO MPOUH()OPMHUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAllUU MO AUCLIUILINHE, CPOKAX €€ MPOBEACHUS,
YCIIOBUAX OOITyCKa K HpOMC)KYTO‘IHOI\/JI aTTeCTaluu, IPUMCHACMBIX BUAAX ITPOMCIKYTOYHOI'O KOH-
TPOJISL.

N3noxenne TeopeTMuecKoro mMaTepualia JIOJDKHO COMPOBOXKIATHCS WUIUTIOCTPATHBHBIMHU
npUMepamMu, TIIATEIbHO OTOOPAHHBIMU IMpernoaBaTelieM TakK, YTOObI TEXHUYECKUE TPYJHOCTH U
BBIKJIIAAKH IIPU PCIICHUHU 3aJ]a4r HC OTBJICKAJIM OT I'NTABHOTI'O: OCMBICJIICHUA HJACH U CYyTHU IIPHUMEC-
HsieMbIX MeTOJ0B. CleyeT BCeraa yKas3blBaTh MPUMEPHI IPAKTUUECKOTO MPUMEHEHHUS PacCMOT-
PEHHBIX Ha 3aHIATUIX YpaBHEHUHN U GpopMyII.

[IpakTuueckue 3aHITUS JOHKHBI ObITh OpraHU30BaHbI MpENoiaBaTeeM TakuM 00pa3om,
yTOOBI OCTABAJIOCh BPEMsI Ha MIEPHUOJUYECKOE BHITIOJIHEHHE CTYJIEHTAaMU HEOOJBIIONH CaMOCTOsI-
TeIbHON pabOTHI B Ay JUTOPHH ISl IPOBEPKH YCBOCHHUSI U3JI0)KEHHOTO MaTepuaa.

HpCHOI[aBaTeJ'II), BGILYHIHﬁ MPAKTUYCCKUC 3aHATHA, JOJIKCH COTJIaCOBLIBATH y‘-IC6HO-TeMa-
TUYECKUH IJIaH 3aHATUH C IEKTOPOM, UCIIOJIb30BATh EAMHYIO0 CUCTEMY 0003HAYCHHIA.

[IperonaBaTemnio cieayeT T0OMBATHCS CUCTEMAaTHYECKOW HENPEPHIBHOW PabOTHI CTY/ICH-
TOB B TEYCHHE CEMECTPa, HEOOXOANMO BBHISBIISATH CHIIBHBIX CTYICHTOB U MIPUBJIEKATh MX K HAYYHOM
paboTe, K y4acTHIO B pa3HOT'0 poja OJIMMIIMAJaX U KOHKYpCax.

CTyaeHT I0KEeH OUlyllaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTelsi B JOCTUKEHUH KOHEU-
HOTO pe3ysbTaTa: B MPUOOPETEHHHM OOYYarOIIMMUCS MPOYHBIX 3HAHWN, YMEHHH M BIIAJCHUA
HaKOIJIEHHON MHGOpMAaIMEH i penieHus 3a1a4 B Tpo(heCCHOHATbHOMN JACSITEIIBHOCTH.

6.1.1. O0pa3oBaTeJbHbIC TEXHOJIOTHH

Bo3MoxHO npoBe/ieHNE 3aHATUI U aTTeCTalui B JUCTAaHIIMOHHOM (hopMmaTe ¢ MPUMEHEHHEM CH-
cTeMbl auctaHimoHHoro odydyenusi yauepcurera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtemaTHKa» 3EKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) (cm. m.4.4) .

[Topsimok mpoBeneHus: paboT B JUCTaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA MO yueOHOo# paboTe W/Min HEHTPOM Yy4eOHO-METOINYECKOI paboTHI.

6.2. Mertoanueckue yKazaHus AJsl 00y4alOUIUXCS M0 OCBOCHHIO
AUCHMILIAHBI

Paznesn: 3j1eMeHTBI JIMHEHHOM aaredpbl

Martpuusl 4 onpeaenautenau. [Ipexe Bcero, CTyIEHT JOJDKEH MOHSAThH, YTO MaTpHIIA —
9TO TabnuIa yncen (mpuyeM dTa Tabiauia MOKET HIMETh OJIMHAKOBOE YHUCIIO CTPOK M CTOJIOIIOB, a
MO3KET OBITh U IPSIMOYTOJIBHOH ), @ ONIPEISTUTENh- ITO YHCIIO, 3alMCHIBAEMOE B BUIC KBaIpaTHON
TaOJIMILIBI, TO €CTh ONPEAEIUTENN CYIECTBYIOT TOJIBKO y KBAaJPAaTHBIX MaTPHULL.

Crnenyet 06paTuTh 0c000€ BHUMaHUE Ha OTMIEPAIIUI0 YMHOKEHUS IPSIMOYTOJIBHBIX MaTPHUIIL
U IIOHATH, KaKUM HOJ'Iy‘-IaeTCH HOpr[[OK ManI/IIH)I — HpOI/ISBCIIGHI/IfL OCO6€HHOCTI) ManI/III TAKXE
COCTOUT B TOM, UTO NMPOU3BEICHIE MAaTPHI] HE IEPECTAaHOBOYHO, TO ecThb AB # BA .Crnenyet 004-
3aTeIbHO YOCIUTRLCS B 3TOM, PEIIMB COOTBETCTBYIOIIUE 3a/1a4H.

BaxxHpIM sBJISIETCS TTOHATHE OOpaTHOW MaTpuibl. Hamo 3HATh YCJIOBUE CYIIECTBOBAHHUS
00paTHON MaTPUIIBI M AJITOPUTM €€ TTocTpoeHus. [lociie ee BRIYHMCICHUS [eIecO00pa3Ho JenaTh
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TIPOBEPKY MPABUILHOCTU PEILEHHs, BBINOIHUB ONEPaIMI0 yMHOKeHUs A 'A = E (10mKHa HoTy-
YUTHCS €AMHUYHAS MAaTPHIIA)

[Ipu u3ydyeHuu onpenenureneil Haao0 YETKO YCBOUTH MOHATHS MUHOPA, alnreOpanyeckoro
JIOTIOJTHEHHS, 3HATh MHOTOUYHUCIICHHBIE CBOMCTBA onpeAenuTens. [ 0CBOSHHsSI TEXHUKH BbIYUC-
JIeHUsl OompeAenuTeNnel neaecoodpa3Ho, BIOpaB MPOU3BONIBHBIA ONpPEENUTENb BhIIE TPETHETO
HOPSI/IKA, PACKPBITh €T0 Pa3IMYHBIMU CIOCOOAMU, TIPUMEHSISI Pa3JIOKEHHE U 10 CTPOKaM M 1O
ctonbuam. OGpaTuTe BHUMaHUE, KAKUE CTPOKH (CTOIOLIbI) IPeIOYTUTENbHEE BEIOUPATH JUIs pac-
KPBITHS OTIPEICITUTEIS, YTOOB! YIPOCTUTH €ro BeryrciaeHne. Oco0eHHO 3(h(hEeKTUBHO BBIYHCICHHE
OTIpENIeIUTEINS C TIOMOLIBIO AJIEMEHTAPHBIX NPe0Opa30BaHUN, IPUBOASAIINX €r0 K TPEYTOJIbHOMY
BUJTY.

[Ipu u3yyeHun pemeHui cucteM JIUHEHHBIX anredpandeckux ypasHeHuit (CJIAY) obpa-
TUTE BHUMAaHHUE, MIPEXKIE BCETO, HA TIOHATHE PEIICHUS CUCTEMBI U YCIIOBUS CYIIECTBOBAHUS pelle-
HUH B 3aBUCHMOCTH OT COOTHOILIEHHS MEX/1y PAHI'OM MaTpPHULbl, PAHIOM PaCIIMPEHHON MaTpPUIIbI
CHCTEMBI ¥ YHCIIOM HEM3BECTHBHIX M ypaBHeHHHA. OOpaTUTe BHUMAaHHUE HA yCIOBHS NPUMEHEHUS
dopmyn Kpamepa u merona oOpaTHoit MaTpuibl. BHuMaTensHo pa3depute mpuUMephl pelieHus
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anreOpandecKux ypaBHEHUH MeToqoM [aycca (BBemeHue Oa-
3MCHBIX U CBOOOJIHBIX MEPEMEHHBIX).

Pa3nes: JieMeHThI BEKTOPHOM aaredpsnl

[Ipu M3ydyeHnn DaHHOW TeMBI OOpaTHTE BHUMAaHWE HA JIMHEHHBIC ONEpaluy HaJll BEKTO-
pamu, Ha TOHATHUS IMHEHHOW HE3aBUCUMOCTH U JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha (yHIaMEH-
TaJbHOE MOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasiio-
JKEHHE BEKTOpa Mo 0a3ucy.

3HaTh OIpeJiesIeHue, TeOMETPUIECKHUE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO U CMEIIAaHHOTO
IIPOU3BENICHNUS BEKTOPOB, POPMYJIBI I UX BHIYMCIICHUS B BEKTOPHON U B KOOPAWHATHOU (hopMme.
O0s3aTenbHO 3HATh U YMETh ITPOBEPSITH YCIOBUS OPTOrOHAILHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HapHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHbIE YHCJIa 1 MHOTO4JIEHbI

B stoM paznene, npexie Bcero, HaJl0 MOHATh, YTO KOMIUIEKCHOE YUCIIO SBUJIOCH PACIN-
pEHHMEM MOHSTHUS JEHCTBUTENBHBIX YHCEN, 3HATh ONpeeseHre U TpH (HOPMBI 3alUCH KOMILIEKC-
HOTO YHcIa (UIredpandecKyro, TPUTOHOMETPHUIECKYIO U MOKa3aTeIbHYI0), TEOMETPHUECKYO HH-
TEPIIPETALNIO KOMIUIEKCHOTO YHCIa U B3aMMHO-0/IHO3HAYHOE COOTBETCTBHE MEXy MHOKECTBOM
KOMITJIEKCHBIX YHUCEJT 1 MHOYKECTBOM TOYEK KOMIUIEKCHOH IUIOCKOCTH. 3HATh (hopmyiry Disepa.
KommiekcHble ynciaa MOXKHO M300pa)kaTh ¢ MOMOIIBIO BEKTOPOB Ha KOMILJICKCHOHM TIOCKOCTH.
[ToaTomy omeparuu CJI0KEHHUS U BEIUNTAHUS KOMIJIEKCHBIX YHUCET MOTYT OBITh CBECHBI K OIepa-
IIUSIM CIIOKEHHUSI M BBIYUTAHHSI COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBIMIOJIHATH ONEpAIli YMHOKEHUS, IeJICHNS, BO3BEICHUS B IOJIOKH-
TEJIbHYIO CTETNEHb KOMIUIEKCHBIX YHMCEIN, 3alIMCAHHBIX B TPUTOHOMETPUUYECKON (opme, U3BjIeUe-
HUS KOPHA N-OM CTETIEHW W3 KOMILUIEKCHOTO YHCIa.

Craenyer oOpaTUTh BHUMAaHKE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SBIISETCS 3a-
MKHYTBIM, TO €CTb JII00as anreOpanueckas ornepamusi HajJl KOMIUIEKCHBIMH YHCIIaMU HE BBIBOJIUT
3a mpeJesbl 001aCTH KOMIUIEKCHBIX YHCEIL.

Hano 3Hath paznuyHble BUIbI pa3IoKEHUs] MHOTOUJICHA HA MHOXKHUTENH I CIy4aeB, KO-
I71a cpeid KOpHEe MHOTOUYJIeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTH CBEACHUS Oy IyT
UCIIOJIb30BAThCS, HAlPUMEp, B MHTETPAIbHOM HCYHCIEHUU TMPU BBHIYMCICHUH HWHTETPaloB OT
JIpOOHO-pallMOHATBHBIX (DYHKIHHA, IPU PELICHUHU JIMHEHHBIX OJHOPOIHBIX TU(QepeHIINaTIbHBIX
YpaBHEHUH N-T0 MOPAIKA C TOCTOSTHHBIMU KO3 UITUECHTAMH.

Pazngesn: AnaauTudyeckasi reoMeTpust
[Tpu n3ydyeHnn aHAIUTUYECKON T€OMETPUH CIIEYET, MPEXK/IE BCEro, MOHATh, YTO €€ 3a/1aueil  sB-
JsIeTCsl U3YUCHHUE TeOMETPUIECKUX O0BEKTOB MPH MOMOIIU aHAIUTHYECKUX METOOB aareOpsl U

12



MaTeMaTHYECKOro aHalu3a. B ocHOBE Takoro nojxoja J€KUT METOJ KOOPJUHAT, BIIEPBbIE CHCTE-
MaTH4yecku npuMeHeHHbll P. Jlekaprom. OCHOBHbIE TOHATHS T€OMETPUHU (TOUKA, IpsMasi, TII0C-
KOCTbh) SIBJIIIOTCSI HEONPEENIAEMbIMH, U I UX ONUCAHMSI IPUMEHSIETCS] aKCHOMaTUYECKUI Me-
TOJI, TO3BOJISIFOIIMM YCTaHOBUTH B3aMMHO OZJHO3HAYHOE COOTBETCTBHE MEXKLy MHOKECTBOM TOUEK
PSIMON M MHOXKECTBOM JI€HCTBUTENBHBIX YUCET U, TAKUM 00pa30M, BBECTH CUCTEMY KOOpPJUHAT.
Hano uetko ycBouTh pa3nuyHbie GOPMbI ypaBHEHUH MPSIMOI U INIOCKOCTH YMETh NEPEXOUTH OT
oZ1HOM opmbl K apyroi. CienyeT OCMBICIUTD U YCIIEIIHO NPUMEHSTh PEIIEHUs KJIACCUUECKHUX
3a/1a4 aHAJIUTUYECKON N€OMETPUM O B3aUMHOM DACIIOJIOKEHHH IPSMBIX U IUIOCKOCTEH, YMETh
OTIPENIENIATh YTJIbI U PACCTOSHUS MEXKIy Pa3IMIHBIMHU I€OMETPUIECKUMHU 0ObEKTaMH.

OTMeTuM B 3aKJIIOYEHHUE, YTO YCHEIIHOe U3yUeHNe TUCHMIUIMHBI « JIuHelHas anredpay,
npruoOpeTeHre He0OXOIMMBIX KOMIIETEHIIH, YMEHHI 1 HABBIKOB BJIAJICHUS MAaTEMaTHYECKIM all-
napaToM TpeOyeT OT CTYJEHTOB OOJIBLION CaMOCTOATENIbHONW paboThl. OOpaTuTe BHUMAHUE, YTO
KOJINYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSITENIHYIO PabOTy B COOTBETCTBHH C YYEOHBIM ILIa-
HOM, OOJIBIIIE YHCIa YacOB, OTBOJUMBIX Ha BCE BUbI Ay AUTOPHBIX 3aHATUH.

7. ®OH OLICHOYHBIX CPEACTB

@DOoH/ OLICHOUHBIX CpeACTB npezcTaBieH B [Ipunoxenun 2 k paboueil mporpaMme M BKJIIOYAET
pa3zaens:

1. MeTo/1bl KOHTPOJIS M OLIEHUBAHUSI PE3YJIbTATOB 00yUECHUs

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUS

3. OueHoYHBIE CpEACTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpomexxyTOoUuHas aTTecTauus
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Ilpunoscenue 1

TemaTnyeckn MJIaH cOAEPKAHUA AMCUUILIMHBI «/InHeliHas anredpa»

IO HAITPABJICHUIO ITOATOTOBKH

23.05.01 «Ha3emMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA»
O6pazoBatenbHas mporpamMmma (Ipouib MOATOTOBKH)
ABTOMOOMJIM U ABTOMOOUJILHBIN CEPBUC

®opma 00y4eHHUH : OUHAA
I'ox Hatopa: 2024/2025

(Cneunanucr)
Buabi yueOHoii padoTsl,
BKJII0YAsl CAMOCTOSITETbHYIO Buasl caMocTosITeIbHOI PadoOThI Dopmb1
a arrecra-
5 = padoTy CTYyIeHTOB, CrynenroB M
Paznen g S 1
2]
3 o U TPYA0EMKOCTh B Yacax
n/n CP | KC
J | I/C | Jlab C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Paznen 1. DiieMeHTHI TMHEHHOM aJ1-
1.1 | redopsl Mampuywl, deticmeusi Ha0 mampu- 1 1 2 2 3
yamu.
Onpenenurenu, X CBOWCTBA U BBIYHCIIE-
Hue. MaTtpudHas 3anuch CHUCTEMBI JIMHEHU-
12 prHne 1| 2 2 3 +
HBIX YpaBHEHUIA.
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Boinaua zaganuii PI'P Ne 1 o iMHeiiHOH
ajareope .

1.3

OO6parHas MaTpulia U ee Beiuucienue. Mar-
pUYHAS 3aMACh CHCTEMBI JTUHCHHBIX ypaB-
HEHHI.

1.4

CucreMbl TUHEHHBIX anreOpanyecKux
YpaBHEHUI, OCHOBHBIE MTOHATHUS U ONpEJIe-
neHus1. Pemenue cucteM JNTMHEMHBIX ypaB-
HeHuil metogoM Kpamepa, meTomom obpat-
HOW MaTpHUIIbI

1.5

Pemenne cucreM TMHEHHBIX ypaBHEHUN
MetoqoM ["aycca. Panr marpuipsl. Teo-
pema Kponekepa — Kanesnnu.

1.6

Meton 'aycca B IpOU3BOJIBHBIX CUCTEMAX
JMHEUHBIX ypaBHEHUNH. OTHOPOAHbBIE CH-
CTEMBbI JIJMHEWHBIX YPaBHCHUM.
CamocrositesibHas padora Nel B ayauro-
pMH 110 JTHHeHOH ajnredpe

1.7

Bekrtopel. JInHeiHbIE ONepanyu Hal BEKTO-
pamu, ux cBoiicTBa. JIMHeiHbIe KOMOUHA-
WA BEKTOPOB. JIMHEWHO HE3aBUCUMBIEC U
JIMHENHO 3aBHCUMbIE CUCTEMBI BEKTOPOB.
Boimaua 3aganamii PI'P Ne2 mo BeKTOpHOII
ajareope.

1.8

[Tonsitue Oasuca. KoopawHaThl BEKTOpA.
KonnuneapHOCTh, OpTOTOHAIBHOCTD M KOM-
IJIAHAPHOCTh BEKTOPOB.
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1.9

CkanspHoe NMpOU3BEJCHUE BEKTOPOB U €ro
cBoiicTBa. BekropHoe nmpousBeseHne IBYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CwmenanHoe Mpou3BeIEHUE TPEX BEKTOPOB
U ero cpoiictBa. Breiuncnenue odbema mna-
pasuienenurnena. YcCIOBUE KOJUIMHEapHO-
CTH, OPTOrOHAJIBHOCTH M KOMILIAHAPHOCTH
BEKTOpoB. OPTOHOPMHUPOBAHHBIN Oa3ucC.
Brruncnenue ckansipHOTro, BEKTOPHOTO H
CMELIAHHOTO MPOU3BEJICHUN BEKTOPOB, 3a-
JTaHHBIX KOOPJIWHATAMH B OPTOHOPMHUPO-
BaHHOM 0Oasuce.

CamocrosiTesibHast paboTa Ne 2 B ayauTo-
PHH 110 BEKTOPHOM ajredpe

10

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot 06asmca K 0asucy
npeoOpa3oBaHre KOOPJIMWHAT BEKTOpa IMPHU
n3MeHeHuu 6a3uca. CoOCTBEHHBIC BEKTOPHI
n CO6CTBCHHBI€ 3HAUYCHUS JTUHEMHOTO OIle-
paTopa.

11

1.12

Paznea 3. KomiiekcHble 4HcCJIa H MHO-
rowieHbl MHOKECTBO KOMIUIEKCHBIX YH-
CCII. q)OpMI)I 3aIlIMCU KOMIIJICKCHBIX YHCCII.
Oneparuu HaJ KOMIUICKCHBIMU YHCIIAMH.
PasnoxxeHue MHOTOYJIEHAa Ha MHOMKHTEIU
OCHOBHas TeopeMa ajareopsl

12

1.13

Pa3nes 4. AHannTyeckasi reoMeTpus
Cucrembl koopauHat. Pa3nnyHble THIIBI
YPaBHEHUH IJIOCKOCTH

13
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Boinaua 3agaunii PI'P Ne3 mo amaauTn-
yecKOW reoMeTpuu

1.14

Paznuynple TUnbl ypaBHEHHWW OpPsMOM Ha
IUIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3aumHoe pacnonokeHue npsMbIX Ha II0C-
KOCTH U B IIPOCTPaHCTBE. Briuncnenue pac-
CTOSTHUM MEXKIy IBYMs TOUYKaMH, TOYKOU U
npsMoii.. B3anMHoOe pacrnosiokeHue mioc-
KOCTeH. BpluuciaeHue paccTOSHUM MeEXAy
TOYKOM U MIIOCKOCTBIO

CamocrositesbHast padora Ne 3 B ayauro-
PHMH 110 AHAJMTHYECKOI reoMeTpuH

15

1.16

KpuBsle BTOpOro nopsjika Mx reomerpude-
CKHE CBOWICTBA. YPAaBHEHMS BJUIMIICA, TH-
nepoonel, mapabonsl OOmiee ypaBHEHUE
KpUBOM BTOporo mopsaka. IlpuBenenue
KPUBBIX BTOPOrO MOpsAIKa K KaHOHHUYE-
ckomy Buay. [loBepXHOCTH BTOPOroO IO-
psaka

16

dopMma aTTrecTalum

21

Bcero yacoB no jucunJInge

16

32

60

PI'P

caMm
pao.
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IIpunooicernue 2

®OH/J ONEHOYHBIX CPEACTB

MO JUCLUTIJINHE

«/Iuneitnas aaredpa»

Hamnpasnenue noarorosku: 23.05.01 «HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBAY
[Ipodunb: «ABTOMOOHIN U aBTOMOOMIIBHBIN CEPBUCH

Kadenpa: «MaremaTuka»

1. MeToabl KOHTPOJIAA M OLICHUBAHUSA Pe3yJbTATOB 00y4eHH s

JU1st KOHTPOJISL yCIIEBAEMOCTH M KaYeCTBAa OCBOCHHS JUCLUIUIMHBI HACTOSILEH MPOrpaMMoin
IPEyCMOTPEHBI CIEAYIOIINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIeBAaEMOCTH (TEKYIIUHA KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTanus (IK3aMeH).

2. llIkaja ¥ KPUTEPUHU OLEHUBAHUSA Pe3yJIbTATOB 00y4YeHUs!

DopmMa NPOMEKYTOUYHON aTTECTALMH: IK3aMeH

[IpomexyTounas aTTectanus o0yyaromuxcs B (hopMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB y4eOHOM paboThI, MPEyCMOTPEHHBIX YUYEOHBIM IJIAHOM 10 IaHHOM AUCIIH-
IUIMHE, TIPU 3TOM YUYUTBIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJS yCIEBAa€MOCTH B TE€UCHHE Ce-
MecTpa. OleHKa CTeNeH! JOCTIKEHUS 00yYarolUMHUCS MJIaHUPYEMBIX Pe3yJbTaTOB 00yUYEHHS MO
JTUCIUIIMHE TPOBOIUTCS MPENoaBaTeeM, BEAYIIUM 3aHATUS 10 AUCHUIIIMHE METOJIOM JKCIIepT-
HOI1 ouieHkH. [lo uTOramM MpoMeKyTOUHOM aTTeCTalluy MO AUCHUIUTMHE BBICTABISETCS OIICHKA «OT-
JUYHOY, «XOPOILI0Y, «YIOBIECTBOPUTEIHHOY» UITU «HEYIOBICTBOPUTEIHHOY.

IxaJa oneHUBAHUA

Onucanue

OTJIINYHO

BelnosiHeHBl Bce 00si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
AECHTAa K IMPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHbIE
nporpaMMoil quctuIinHel. CTyZIeHT 1EMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB II0KA3aTeJIAM, IPUBEICHHBIM B
TabIMIax, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBBIKAMHM, IIPUMEHSIET UX B CUTyalUsAX NOBBIIMICHHON CJIOKHO-
ctu. Ilpu sTOoM MoOryr OBITH JONYILIEHBl HE3HAYUTEIbHBIC
OLIMOKM, HETOYHOCTH, 3aTPyJHEHHs INPH IMEPEHOCE 3HAHUM U
YMEHUI Ha HOBbIE, HECTAHIAPTHBIC 3aa4H.

Xopouio

BrinonHeHsl Bce 00si3aTesibHbIE YCJOBUSI NMOATOTOBKH CTY-
AEHTAa K NPOMEXKYTOYHOH AaTTeCTAlMH, NPEIyCMOTPECHHBIC
nporpaMMoil quctMIIMHbl. CTyIEHT 1€MOHCTPUPYET COOTBET-
CTBUE 3HAHUM, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
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TabJIMIAaX, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBbIKaMH. B To ke BpeMs IpH OTBETE J0ITyCKAET HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3a1a4X PEIIaeT ¢ HeJI04YeTaMH, HE BIIUAIO-
MMM Ha OO X0/ peLIeHHUSI.

yI[OBJ'ICTBOpI/ITCJ'ILHO

Beinonuens! Bce 00si3aTe/ibHbIE YCJI0BHUSI NMOATOTOBKH CTY-
JAeHTAa K NPOMEXKYTOYHOH AaTTeCcTallMH, IPETyCMOTPEHHBIE
nporpaMMoil aucuuIuinHel. CTyAEHT JE€MOHCTPUPYET COOTBET-
CTBME 3HaHUH, yMEHUH, HABBIKOB [10KA3aTeIsIM, IPUBEICHHBIM B
TabJIMIaxX, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBblkaMu. Ho moka3bIBaeT HEerIyOOKue 3HAHUs, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMIMOOK MIIM MTPOTUBOPEUN, OJHAKO B (op-
MYJHUPOBAaHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JU30M, apryMeHTaluel U BbIBOJAMM, B PEIICHUH 3a7ay MOTYT
coJepxartbes rpyobie ommOKku. J{is moaydeHus npaBUIbHOTO OT-
BeTa TPeOYyIOTCS YTOUHSIOIINE BOTIPOCHI.

HeynosnerBopurenbHo

He BrimonHeHbl oO0si3aTesIbHbIE YCJAOBHMS NOATOTOBKH CTY-
AEHTAa K IMPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHbIE
nporpammoit aucuurueel, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIaxX, JOITyCKAIOTCS 3HAUNTENIbHBIC OIIMOKH, IPOSIBIISAETCS
OTCYTCTBME 3HAHHUM, YMEHUM, HAaBBIKOB II0 PNy IOKa3aTeseH,
CTYJIEHT UCHBITBIBACT 3HAYUTEIbHBIE 3aTPyJAHEHUS IIPU ONEPH-
POBaHNY 3HAHUSMHU U YMEHUSIMU.

3. OueHo4HbIE CPeACTBA

Hepeqem, OLCHOYHBIX CPEACTB 110 JTUCHUIIINHE

«JIugeirHas ajareopa»

HaumenoBanue [IpencraBnenue oue-
No Kpartkas xapakTepucTka OlleHOYHOTO
OLIEHOYHOTI'0 CpelI- HOYHOI'O CPEJCTBA B
/1 cpeiacTBa
CTBa DOC
1 Kontponbnas (ca- CpencTBo NMpoBEpKHM YMEHUW NMPUMEHSTh | KOMIIIEKT KOHTPOJIb-
MOCTOSITEIbHAS) MOJIyYEHHBIE 3HAHUA JUIS PELICHMs 3a7a4 | HbIX 3aJaHUM IO Ba-
paborta ONPENETICHHOr0 THUIA MO TEME WM pa3- | pUaHTaMm
Jen
(KP) g

2 | Pacuerno-rpadu-
yeckas pabota

(PTP)

CpencTBo MpOBEPKU YMEHUH MPUMEHSTH
MOJTyYEHHBIE 3HAHUA IO 3apaHee oIpeje-
JICHHOW METOJUKE Ul pelleHus 3ajaad
WIM 3alaHuil TI0 MOJYJIO WU JAHUCLHU-
IUTMHE B LIEJIOM.

Komiiekt 3amanuit
JUTS BBITIOJTHEHUS pac-
YeTHO-rpaduIecKon
paboThl
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CpeI[CTBO KOHTPOJIsL, OpraHU30BaHHOC KaK
cricnyajibHas 6€CC)I3. neaarorndycCKoro pa-

VYcrHbIi onpoc co- | 60THUKA ¢ 00y4arolMMCsl Ha TEMBI, CBS- Bompocsr o
3 OecemoBaHue, 3aHHBIC C M3y4aeMOH JUCIUILUTHHOMN, U pac- | TeMam/pa3zenam Juc-
(YO) CUMTAHHOE HA BBISICHEHHE 00beMa 3HAHUNA [ATUTHHBI

oOyJarolerocsi 1o OnpeAeeHHOMY pas3-
Jieny, TeMe, mpobaeme u T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUH,
Tect MIO3BOJISAIOILAS aBTOMAaTU3UPO- @DOHJT TECTOBBIX

(T) BaTh NPOLEAYPY MU3MEPEHHUS YPOBHS 3HA- 3aaHui

HUHN ¥ yMEHU# 00yJaromerocs.
5 | Ok3amenanuonHble | CpeicTBO NPOBEPKM 3HAHMW, YMEHMH, | DOK3aMEHALlMOHHbIE
OUNeTHI HABBIKOB. MOXKET BKJIIOYAaTh KOMIUIEKC T€O- | OUIIETHI.
pETUYECKUX BOIIPOCOB, 3ajJad, IpakThye-

(Ob) . [llxana oreHMBaHUS U
CKUX 3aJIJaHUM.
npoueaypa IpUMEHE-
HUSL.
[IpomesxxyTouHast aTTecTa- Ok3ameH (D) 1) ycrro (V)
s (ITA)

2) mucemenHo (I1)

3.1. Tekymuii KOHTPOJIb

O11eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOITPOCHI
1 3a7aHus B hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIs1 KOHTPOJISI OCBOCHHS 00YUAIOIIMMHUCS Pa3/IeioB
TUCHUIUIUHEL, ipueM PI'P.

Conep:xanue pacyeTHo-rpadguyeckoii pagoTsl.

PacuerHo-rpadguyeckas padora Nel no jimHeliHo# aareope.

Kpatkoe conepxanne pacueTHO-TpapuuecKoil paboThI:

Matpuiisl U onpenenuTend. PereHne cucteM JUHEHHBIX anreOpandecKux ypaBHEHUH METOIaMH
I'aycca, Kpamepa u oOpaTHO# MaTpHIIbI.

PacuetHo-rpaduyeckas padora Ne2 mo BeKTOpHOIi ajaredpe.

Kpatkoe coneprkanue pacqeTHO-TpauiIecKoil pabOThI:

BexTopsl, aeiictBust HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMELIAaHHOE IIPOU3BEIEHUS BEKTOPOB.
PacueTrHo-rpajduueckas padora Ne3 mo aHaIUTHYECKOH reOMeTPHUM.

Kpatkoe coneprkanue pacqeTHO-TpapuIecKoil pabOTHI:

Paznuunble BUABI ypaBHEHUN NIPSIMOM U INIOCKOCTH. B3auMHOE pacrooKeHUe IPsIMBIX Ha ILUIOCKO-
CTH, IJIOCKOCTEHN B MPOCTPAHCTBE.

KoMnuiekT 3ajannii 1J151 BHINOJTHEHUS
pacuetrHo-rpapuyeckux pador (PI'P)

no nucuuminae JluaeHasi ajareopa
(HaMMEHOBaHUE JUCLUTITNHBI )

PI'P Nel, yactp 1
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3aganue Nel. Jlanbl matpunsl 4 =| 1
4
Beimonuuts aeiicteusi: A° + 8B7 .

3ananue Ne2. ITpoOIKUTE JAHHOE MaTpHuHOE paBeHcTBO (2A4+3B)° —4A4° —6AB = ...

Y IIPOBEPUTH €r0 AJI1 MaTpUll A U B U3 IepBOro  3a/aHusl.

3ananne No3. BeIUnCIHUTE ONpENenTeNb ABYMS CIIOCOOaMHU: Pa3I0KEHHEM IO IEPBOH CTPOKE U
pa3I0KEHUEM I10 IEPBOMY CTOJIOLLY.

1 0 -1 2
0 2 1 -1
1 1 -1 1}
1 1 -2 1

3ananue Ne4. [l JaHHON MaTpHIIBI HAWTH 00paTHYI0 MaTpuily. ClenaTh MpoBEPKY.

0
I 1
-1 2

W O N

3amanue No5. Pemmrs Mmarpuunoe ypasaenne AXB = C (maittu X). Cnenats mpoBEpKy.

P R N P

3ananue Ne6. Halitu panr MaTpuisl.

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

PI'P Nel, 3apaHusi O pelICHHIO CHCTEM JIMHEHHBIX a/Ire0pan4ecKux ypaBHeHUH
3aganue Nel. Pemuts cuctemy MetosioM Kpamepa. Crnenats mpoBepKy.

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

3aganue No2. Permuts cucremy u3 Nel MetooM 00paTHON MaTpHIIbI.

3amanne No3. Pemuts cuctemy u3 Nel meromom [Maycca.

3apanue Ne4. Pemute HeogHOpPOAHYIO cucTeMy MetonoM ["aycca. Haiftu o61uee perienue u yacr-
HOE pEelIeHHUE.
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X +x,+2x,+3x, =5
3x,+2x, —4x, - 2x, =1
S5x,+4x, + 4x, =11

3amanne NoS. Pemmth oqHOpOAHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u @CP.

2x, +6x, —=9x, - 9x, =0
4x, =5x;+x, =0
3x,+3x, = 7x;—4x,=0"
X, —3x,+2x;,+5x, =0

PT'P Nel, vactn 2
3ananue Nel. [lokasatp, 4To BEKTOpHl M, n, p 00pa3yrloT Oa3uc B IPOCTPAHCTBE U Pa3IOKUTh

Bektop a 1o stomy basucy: m =(1,—1,2),n=(2,0,3), p=(-2,—-1,1),a =(5,—-4,13).

Bamanue Ne2. JlaHbl BEKTOPHI 7 U 711 . BBUICHUTH — KOJUTMHEAPHBI JIK BEKTOPSI d U D .

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

S|

VAN
n|=2,(m,n)=135", a =6n—m.

, €CJIH |ﬁ| = 6x/5,

3amanue Ne3. Haiitu ‘c_l

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

Bamanue Ne5. TIpu kakux 'x' BEKTOPbl d U b mepreHAnuKyISIpHbI?

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

3amanue Ne6. Haiitu miomaas napauienorpaMma, IoCTPOSHHOTO Ha BEKTOpax d u b .

_ Nz
n|:3,(m,n):g.

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

Baganue Noe8. Jlaubl BEKTOpBI @, D, C . BBIACHUTH — KOMIUIAHAPHBI JIK BEKTOPBI. ECii BEKTOPHI HE

KOMIUJIaHApHBI, TO HaliTh 00BEM MnapajjiejicnmIicia, IOCTpOCHHOI'O Ha BEKTOpax a_, b N cu onpenc-

JINTH — KaKyI0 TPOMKY OHH 00pa3yroT.
a(1;-1;5),b(2;4;-2),¢(3;0;1).

3azmanue Ne9. Jlns nuHeitHOTO onepaTopa 4 3anaHbl 00pa3bl 0a3UCHBIX JeMeHTOB Ae , Ae,, Ae,

. 3amucaTh Matpully onepatopa A B 6asuce e, e,, e, U Halith oOpa3

JJIEMEHTa X .
Ae =7Te +3e,-2e,, Ae,=e,—e,+4e,, Ae,=2e +2e,+3e,,
Xx=2e —4e, +e,.
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3amanne Nel(0. Haiitu coOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO OIepaTopa,

. -4 1
3aIaHHOT'0O B HEKOTOPOM basuce MaTpuneu A= ( 7 2) .

PI'P Ne 1, vactn 3

3aganue Nel. TIpsimast /, mpoxomurt yepes TOuKy A napajuienbHo Bektopy ¢ . IIpsimas [/, mpo-

XOJIUT Yepe3 TOUKy B meprneHaAuKyIspHO BEKTOpy 71 . HaliTi TOUKy nepecedeHust MPSIMBIX U Yol

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

3azmanue Ne2. [lana npsimast /, . [Ipsamas [, mpoxoaut uepes Touku 4 u B. Haiitu paccTosiHue OT

TOUKH IepecedeHust IpAMbIX [, U [, 1o npsiMoii /, .

Jx=-8¢t-3 ) ' 0w ~
ll'{y:3t+4’ A(4,0),B(7’3), 13.9x 12y+2—0

Baganne Ne3. Haiitu paccrostaue ot Toukn M| 110 IIIOCKOCTH ¢, IPOXOSIIEH Yepe3 Touky A

IepIeHANKYISIPHO BekTopy 7, ectu M, (0; 1;7), A(2;-1;4), n(6;22; -3).

3amanue Ned4. Haiitu yroa Mexay IIIOCKOCTBIO @ M INIOCKOCTBIO [3 , MPOXOASALICH Yepe3 TOUKU

A Bu C,ecmn a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3ananue NoS. 3anucaTh KAHOHUYECKHE YPABHEHUS MIPSAMOM, 3aJaHHOW OOLIMMH ypaBHEHUSIMHU.

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

Bamanne Ne6. Haiiti TouKy mepecedeHust IpsiMOi /¥ TIIOCKOCTH (@ W yTOJI MEK/Ty HUMH.

x+2 z—1
[: A ; aix+2y-3z-12=0.
3 4 =2
3amanue Ne7. Ilpsmas [, npoxoamt yepe3 Touku A u B. Ilpsamas [, nmpoxoxut uepes Touky M
HEepHEHANKYJIAPHO IUIOCKOCTH ¢ . HaliTu yron Mexmy npsiMeiMu /, U [, ¥ BBIICHUTD — JIXKAT JIH

OHHU B 0IlHOfI IIJIOCKOCTH HJIM CKPCIIHUBAIOTCA.

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

2 2
(x+3) LY
25

Tpuchl. [1ocTpOUTh KPpUBYIO, H300pa3UTh (YOKYCHI, TUPEKTPHUCHI.

3amanue Ne8. i naHHON KpUBOM =1 ykazaTh QOKYCBHI, SKCLIEHTPUCHUTET, TUPEK-

Baganne Ne9. IpuBecTu ypaBHeHne kpuBoil 9x” —25)° —18x+200y—616=0 k kaHOHHHUe-
CKOMY BUZY U IIOCTPOUTH KPUBYIO.

KonTtposbHblie 3a1anus (mpuMepbl)

Bapmuanr.
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1. Haiftu 3Ha4eHHs MaTpUIHOTO MHOTOWIEeHa F (A)

-1 0
f(x)z—x3+2x2—x+3,A=[3 2J

2. HaiiTi paHr MaTpuLbl IPUBEICHUEM K CTYIIEHYATOMY BUAY

1 2 1
3. BeuucInTh OnpenenuTeNb NPUBEICHHEM K CTYTICHIaTOMY BHIY 3 -5 3
2 7 -1

4. Haiitu matpuiy, oOpatHyo AaHHOH (a). Pemmte MaTpuunoe ypaBHeHue (0)

1 2 1
(@ |3 -5 3 (6)(1 _2JDX=(_2 3 Sj
-3 4 3 -1 0
2 7 -1

5. Pemnth cucteMy ypaBHEHUH. YKa3aTh o0liee U OJJHO YaCTHOE pelieHHe (a).

Pemmnts cuctemMy ¢ moMombi0 00paTHO# MaTpuIlel U 1o hopmyiaam 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
BapuanTt
1. Pacnncarh pasioxKeHue BEKTOPa X 110 BEKTOPAM P, g, I
x={5-12,1}, p=1{1,-3,0}, ¢={1,-11}, r={0,-1,2}

2. KonnuHeapHS! 1 BEKTOPEL p U g ?

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

3. Jlana nupamuna ¢ BepiuuHaMu B Toukax A A4, 4,4, .
A4,(-2,4,8), 4,(4,-1,2), A,(-8,7,10), A4,(-3,4,-2)
Haiitn:

a) yroa mexnay peopamu A4 A4,, A A,

0) 00BeM MUpaMHUITBI

B) JUIMHY BBICOTHI OIyILICHHON Ha rpanb A A4, 4,
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r) HaiiTH JUIMHY MeHUaHbl, IPOBEACHHYIO U3 BepiuuHbl A4, K pedpy A, 4,

4. BBIYUCITUTS IUIONIAb MapajuIesiorpaMMa, OCTPOCHHOTO Ha BEKTOpax d U b & — yroi Mexay BeKTo-
pamMu p u ¢

- — i
|p|—2, q|—2, a—z.

Bapuant

1. Haiitu paccrostnue ot To4ku M|, 10 INIOCKOCTH (M MM 3):
M, (-9;10;2), M, (0;7;-4), M, (4:8;—1), M,(-2;1;3)

L jx+y+z-2=0
2. Beimucarb KaHOHUYECKOE YpaBHEHHUE TIPSIMOIA:

x—y-=3z4+6=0

x=2 y-3 z+1
1 -4

3. HaiiTi Touky nepeceueHus: IpsSMON U IIOCKOCTH: ux+y+2z-9=0.

x—1
4. Haiiti Touky P, cummerpuaHyro Touke P oTHocuTensHO npsmoit /: P (0;—1;3) u A %

1 -1

5. HammcaTb ypaBHEHHE IIOCKOCTU ¢ TIPOXOASAIICH depe3 Touky M 1 NepHeHAUKYIApHO  IIPAMOM

(Mle): M, (3;2;0), M, (4;1;5), M, (2;—1;4).

6. Haiitu KocuHyC yria Mex1y INIOCKOCTAMU O U O, :
o, :3x-y+3=0, a,:x-2y+5z-10=0

BapuanT 3a1aHuii TPOMEKYTOYHOI0 TeCTA

-2 0 8 1 -5

3 -1 7 2 4
1.1. HaiiTi paHr MaTpuLbl IPUBEIEHUEM K CTYIIEHUaTOMY BUIY

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

1 =2 -2 3 5
1.2. Pemmute MaTpu4HOE YpaBHEHHE 3 4 (X =
X +2x,+x,=5
1.3. Pewuts cucremy mo gopmyinam Kpamepa 3x,=5x, +3x; =7

2x,+7x, —x; =13

2.1. Hanucathp pasnoskeHue BEKTopa X I10 BEKTOpaM p,(},; ;C = {5,—12,1} R ; = {1, —3,0} , é = {1,—1,1} s
r={0,-1,2}

2.2. BBIYHCIIHTH IIOMIAh Mapa/LIeTorpaMMa, IOCTPOCHHOro Ha Bektopax d u b O — yrom mexy BekTopaMu pugq
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2.3. laHa nupamua ¢ BepHIMHAMU B TOUKAX A1A2A3A4 . Al (6, 1, 3) R A2 (6, —2, —3) , A3 (2, 2, 0) , A4 (—5, 1, 0)
Haiitn nnvHy MeanaHsl, IPOBEAECHHYIO M3 BEPIIUHEI Al K pedpy A2 A3

x-2 y-3 z+1
1 —4

3.1. Haiity TOUKy IepecedeH s MPSIMOi U TUIOCKOCTH: ux+y+2z-9=0.

x—1
3.2. HaiiT Touky P1 CHMMETPHUHYIO TOuKe P OTHOCHTEIBHO MpsMOit [ P(O, —1; 3) U T = ll = %

3.3. HanucaTb ypaBHeHHE ILIOCKOCTH (¥ mpoxozsieii uepes Touxy M, o W IEPIECHMKYISPHO  TIPSMON (M M 2) M 0 (3; 2; O)

. M, (4;1;5), M, (2;—1;4).

4.1. [lana xpusas Broporo nopsizka X~ +4y° —12x+16y+16 = 0 . [onyuurs KAHOHMIECKOE YPABHEHHE KPUBOH U IOCTPOUTD .¢¢

! r A
4.2. CocraBuTh MaTpuily nepexoza ot 6asuca e, e,,e; x basucy e, ,e, ,e; , eciu

= _ "= = .3 _2 _3 = .= = - =
€ =26 +é,+¢,; ¢ =¢ —¢,+¢6;; é; =¢ +2¢, +¢

Kpurepuu ouenkmn:

- OLICHKA «3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH PETYJIIPHO B TEUEHUE CEMECTPA MPEICTaBIISLI
pelIeHus 3a/1a4, BIITOJIHWII MTOJTHOCTBIO BCE 3aJJaHUS U UX 3alUTUII, OTBETHB Ha BOIIPOCHI MPENoia-
BaTeIs;

- OIICHKA «HE 3aYT€HO» BBICTABIIAETCS CTYJICHTY, €CIIM OH HEPETYJSIPHO B TEUECHUE CeMecTpa Mpe-
CTaBJISUT peLIeHMsI 3a]1a4, BHIMOJHUI 33/1aHUs HE MOJIHOCTHIO WM BOOOIIE HE MPEACTABIISI paboTh
Ha IIPOBEPKY, JOMYCKAET CYILECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOMPOCHI MPEMoAaBaTENsl.

Jlist ipoBeieHusl TEKYIIEro KOHTPOJISI 3HAHUH CTy/IEHTOB B AMCTAaHIIMOHHOM (opmare B paz-
paboTanHbIX Kadenpoir «MaTeMaTHKay OHJIAH-Kypcax UMEIOTCS MPOMEXYTOUHbIEe (TIPOOHBIE) Te-
CTHI.

3.2. IlpomexyTouyHasi aTTeCTANMS

[TpomexxyTounast arTecTanus - (3K3aMeH) MPOBOUTCS 1O OUieTaM B YCTHOU hopMme.
Bpewmst i1 moAroToBKM OTBETA HA BOMPOCH! HE Oosee 45 MuH.

buner BxiItoyaeT TeOpETUUECKUN BOIIPOC U 3a/1aUH.

KomrmuiekTsl 5K3aMeHallMOHHBIX OMIIETOB XpaHsTcs Ha Kadenpe «MaTtematukay.
TunoBble BApUAHTHI OWJIETOB NMPUJIATAIOTCS.

KoMmnuiekT Bonpocos

JUHEWHAS AJITEBPA

Martputipl, TUIIBI MaTPHIL.

Onepaunu ¢ MaTpuLlaMu, UX CBOMCTBA.

YMHOXKEHHE NPSAMOYTOJIBHBIX MATPHIL.

Marpuunast popma 3aruc CUCTEMbI TMHEHHBIX aareOpandyecKux ypaBHEHHH.

:pw!\.).—.
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Onpenenureny U UX CBOKCTBA.

[Honsarue onpenenutens. MUHOPHI U adredpanyeckue TOMOJIHEHHs.

CucreMbl TUHENHBIX anreOpanyecKux ypaBHEHUM, OCHOBHBIE MIOHATHUS U ONIPEIECTICHHUS.

[IpaBuno Kpamepa pemenusi cucteM JMHEHHBIX YPABHEHU.

9. OGparHast MaTpula 1 €€ BEIYHCIICHNE. Y CIIOBUE CYIIECTBOBAHUS OOPAaTHON MaTPHIIBI.

10. Pemienue cuctem TUHEHHBIX anreOpanyecKux ypaBHEHHN METOI0M OOPaTHOIM MAaTPHIIBL.

11. Meron lNaycca pemienust cucreM JTMHEWHBIX ypaBHEHUH.

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

13. Panr matpuusl. Teopema Kponekepa — Kanemnu.

14. OnHOpOAHBIE CHCTEMBI JIMHEWHBIX ypaBHeHUN. Kpurepuii CcymecTBoBaHUS HETPUBHAIBHBIX Pe-
10312078

15. IlonsiTHEe BEKTOpA U JIMHEWHBIEC ONIEPALIMH HA/l BEKTOPAMH, CBOKWCTBA OIEpaluil.

16. JIuneiinast KOMOWHAIMS BEKTOPOB.

17. JInneitHast HE3aBUCUMOCTD U JIMHEWHAS 3aBUCUMOCTb T€OMETPUUECKUX BEKTOpOB. Kpurepuii nu-
HEWHOMN 3aBUCUMOCTH.

18. ITonstue 6a3uca. KoopauHarel BekTopa.

19. OpronopmupoBaHHbIN Oa3uc. Pa3noxeHue BeKTopa 1o BeKTopaMm Oas3uca.

20. YnopsinoueHHas TpOMKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE ¥ CMEIIaHHOE MPOU3BEICHNE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce.

22.YcnoBusi OpTOrOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiiHble IPOCTPAHCTBA.

24. Marpuna nepexoza oT 0asuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI 1 COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPHUs

1. Cucremsl koopauHar. JlekapTOBbI NPSAMOYTOJIBHBIE KOOPAMHATBI HA TUNIOCKOCTH U B IPOCTPaH-
CTBE.

[TonsipHas cucreMa KOOpAMHAT.

PaznuuHble TUIIBI YpPaBHEHUH IIJIOCKOCTH U IPSMOM.

Berunciienne paccTosiHMM MEXAy ABYMsI TOUKAMH, TOUKOH U NPSAMOM, TOUKON U INIOCKOCTBIO.
Brruncnenue paccTosHMs MEXY CKPELIMBAIOIIUMHUCS IPSIMBIMH.

Brruncnenue yrios Mexay AByMs IPSIMBIMU, IPSIMOM U IIJIOCKOCTBIO, ABYMsI IITIOCKOCTSIMHU.
Kpussie BTOpOro mopsika ux reoMeTpU4ecKHe CBOWCTBA M ypaBHeHus. [IpuBeneHne KpuBon
BTOPOTO MOPsIKa K KAHOHUYECKOMY BHLY.

8. KanoHnueckue ypaBHEHUS 3JUIMIICA, THIIEPOOIIBL, TApa0OIIbL.

9. VYpaBHeHHE NOBEPXHOCTH BTOPOTO MOPSAIKA.

10. Kanonnueckue ypaBHeHUs Cepbl, JUIUIICOUIA, KOHYCOB, TUIIEPOOIONI0B, TapaboI0UI0B.

ARG

JK3aMeHAIlMOHHBbIE OHJIETDI

Haznauenwue: Mcnonb3yroTes 1u1s mpoBeeHus MpoMexxyTodHoi arrectanuu (I[TA) mo nucuurinae
«JIuneiinas anrebpa.
Permament sk3aMena: - BpeMsi Ha TOATOTOBKY TE€3MCOB OTBETOB - 10 45 MHUH.

- Cioco6 KOHTPOJIS: YCTHBIC OTBETHI.
KoMIuiekTsl hK3aMeHalMOHHBIX OMJIETOB JOJDKHBI coZiepkaTh OusieToB Ha 25-30% Ooubiie yucia
CTYJIEHTOB B IpyIe (XxpaHarcs Ha kadenape «MareMaTukay).
TunoBbie BApUAHTHI ONJIETOB MPUJIATAIOTCS.

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHNS POCCUMCKON OEJEPALINN
®EJEPAJILHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
VYPEXXJIEHVE BBICILIETO OBPA3SOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKHUHN YHUBEPCUTET»
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(MOCKOBCKHWM MMOJIUTEX)

@akybpTeT 6a30BBIX KOMITETCHIINH, Kadenpa «MaremaTtrka»
Hucuunnuna «JIuneitnas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenurenu U UX CBOKCTBA.

1 2 -1 2
2. PemnTe MaTpuyHOE ypaBHEHHE XB=A,eciu A:[2 J, Bz( 0 1].

X +2x, =-1
2x,=3x, =12°
4. JlaHbl BEKTOPHI a = (-5,9,8), b =(-3,1,-2), ¢ =(-8,10,~10) . IIpoBEPUTH — KOMIUIAHAPHBI JIA OHH.

3. PemmuTh cuctemy MeTOI0M 0OpPaTHOM MaTPHUIIBI {

Ecnu Her, HaliTn 00beM IapalIelienuIe a, TIOCTPOSHHOTO Ha BEKTOpAx a,b,c.
5. Haiitu yron Mexay Bektopamu a = (1,-2,-2) u b =(2,0,1).

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

HN.o. 3aB. xadeapoit H.B. BacunneBa / /

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHIMS POCCUMCKOM ®EJEPALIN
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBFPA3OBATEJIbHOE
YUYPEXXJIEHME BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHNH MOJTUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHMH NOJMUTEX)

@akynbpTeT 6a30BBIX KOMITETEHIINH, Kadenpa «MaremaTtika»
Hucuunnuna «JIuneitnas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jluneitnas komOuHanwus BektopoB. basuc. Koopaunater BekTopa.

1 2 -1
2. BbIumciauTh onpenenuTenb MaTpuibl C= A", eciin A= {3 1 OJ .
01 1

4x; —2x, +3x3 =12,
3. Pemmre cucremy ypaBHeHu# MetonoM ["aycca {x, +5x, —3x; =1,
2x)+3x, —2x; =3.
4. Tloka3atb, 4TO BEKTOpHI m = (1,-1,2), 7 =(2,0,3), p=(-2,-1,1) 0O6pa3ytoT 6a3uc B MPOCTPAHCTBE.
5. Jlano obmiee ypaBHeHHE NPsIMON  —2x+3y—5=0. HamucaTs: ypaBHEHHE TPSIMOM C YTIIOBBIM KO-
3¢ punrenToM; ypaBHEeHHE MPSMO B OTpe3Kax; HOpMalbHOE YpaBHEHUE MPSIMOH.

VYTBep:kIeHO Ha 3aceaHuu Kadeapsl MmareMaTHKu « 03» 05 2023 r., mpotokon Ne 10

HN.o. 3aB. xadeapoit H.B. BacunneBa / /

JU1st mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTYIE€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaTeMaTHKay OHJIAH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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