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1.  eawn, 3a1a4M U IVIAHMPYeMble Pe3yJabTaThl 00y4eHHUs 10
AUCHUILINHE

K 0CHOBHBIM yensim OCBOCHUS NUCUUILINHBI «JIMHelHas anredpay clieayeT OTHECTH:

- BOCIIUTaHHUE Y CTYJCHTOB O0IIEil MaTeMaTu4eCcKOn KyJIbTYpHI;

- NpUOOpeTeHHe CTYIAEHTAMHU IIMPOKOr0 Kpyra MaTeMaTH4YeCKUX 3HAHWH, yMEHUHl H
HAaBbIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJEHTOB K MHIYKTUBHOMY M JE€IYKTHMBHOMY MBIIIICHUIO
Hapsay ¢ pa3BUTHEM MaTeMaTU4ECKON UHTYULIHY;

- YMEHHE CTYJEHTAaMH Pa3BUBATh HABBIKK CAMOCTOSITEIbHOIO U3y4eHUs yUeOHOH 1 Hay4-
HOM JINTEpaTyphbl, COAEPIKALLECH MATEMAaTUYECKUE CBEACHUS U PE3YyJIbTATHI;

- IOJrOTOBKY CTYJEHTOB K JESATEIbHOCTH B COOTBETCTBUU C KBAIM(PHUKALMOHHOM Xapak-
TEPUCTUKON OakaliaBpa 10 HampaBJICHUIO, B TOM 4ucie (popMHUpOBaHNE YMEHHI HCIIOJIb30BaTh
OCBOCHHbIE MAaTEMATUYECKHUE METO/IbI B TPO(PECCHOHATIBHOMN 1€ATEIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJTM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LHU]-
POBOIl TypOYJIIEHTHOCTH U BBICOKMX TEXHOJOIMUECKUX PUCKOB COBPEMEHHOU IIU(PPOBON 3KOHO-
MUKH.

K 0CHOBHBIM 3a0auam 0CBOECHUS AUCUUILIUHBI «JIMHelHast anredpay clieayeT OTHECTH:

- OCBOEHHUE CTY/IEHTaMU OCHOBHBIX IOHSTHUN, METO/I0B, (POPMUPYIOIIUX OOILYI0 MaTeMa-
TUYECKYIO IOATOTOBKY, HEOOXOAUMYIO JJIsl YCHEIIHOTO PEIeHHs TPUKIIAAHBIX 3a/1a4;

- (hopmupoBaHue y CTyaeHTa TpeOyemoro Habopa KOMIETEHIMI, COOTBETCTBYIOLIUX €r0
HalpaBJICHUIO IOATOTOBKU M 00€CIEUNBAIOIIMX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYya.

OOyuenne mno aucuuiUinHe «JIuHelHas anrebpa» HampaBleHO Ha  (QOpMHUpPOBaHUE
y oOyuatonuxcs cienyromux komnereHuil B coorserctsun ¢ ®I'OC 01.03.02 (yposens Oaka-
naBpuata) 1o HampapiieHuio moaroroBku 01.03.02 Ilpuxnagnas maremaTtvka ¥ WHPOpPMATHKa,
YTBEPKAEHHBIM nprkazoM MunoOpHayku Poccun ot 10.01.2018 Ne9 (peg. ot 27.02.2023):

Koa u HauMeHOBaHHE KOMITETEH I MHIAKATOPBI JOCTHIKEHUST KOMITe-
TEHIUU
YK-1. CriocobeH oCyIIeCTBIATh MOUCK, NVK-1.1 AHanusnpyer 3ajavy, BbIAEISA €€
KPUTHYECKUI aHAIN3 U CUHTE3 HH(OpMa- | 0830BbIE COCTaBIiONE.
oy, TIpUMCHATH CHUCTEMHBIN MMOAXO JJIs NUYK-1.2 OcymiecTBiIseT MOUCK, KPUTHYIE-
pEIICHHS TOCTABIIEHHBIX 3a1a4 CKU OIICHHBAeT, 0000INACT, CHCTEMATU3UPYET U

pamwxupyeT uH(OpMAIUIO, TpeOyemyro Ui pe-
IIEHUS IIOCTABJIEHHOM 3aJIaUH.

NVyK-1.3 HaBpikamMu Hay4yHOro moOWCKa H
NpaKTHYeCKOd paboThl C HMH(POPMAIMOHHBIMH
UCTOYHUKaMH. PaccmarpuBaer W mpejaiaraer pa-
UUOHAJIbHBIE BAapUaHTHl PELICHUS MOCTaBJICHHOMN
3aJ]au, UCIOJNIb3YsS. CHCTEMHBIN TOJXOJl, KPUTHU-
YEeCKH OLIEHMBACT UX JJOCTOMHCTBA M HEIOCTATKH.

OIIK 2.Cnocoben npumensts ectectBen- | MOIK-2.1  3naer npunumisl paboTs coBpe-

HO'HaquBIe H 06HIeI/IH>KeHepHBIe 3HAHHUS, MCHHBIX HH(bOpMaL[HOHHBIX TCXHOJIOTUU U TIIPO-

r'paMMHBIX CPEACTB, B TOM YUCJIE OTCUYCCTBEHHOI'O
MECTOABI MAaTCMATHYCCKOI'O aHaJIn3a U MO-
MMpoOU3BOJCTBA, IIpU PCHICHHUU 3alav HpO(l)CCCI/IO-

ACIIUPOBAHUA, TCOPETUICCKOTO U SKCIIC- HANBHOM JeSTebHOCTH.




PHUMCHTAJIBHOI'O UCCJIICAOBAHUS B npoq)ec-
CHUOHAJIbHOM JIEATEIILHOCTH

NOIIK-2.2
WH(GOPMAITMOHHBIE TEXHOJOTHH M IIPOTpaMMHbBIE

VYMeer BBIOMpATb COBPEMEHHBIC

CpeICTBa, B TOM YHCIE OTEUECTBEHHOTO IMPOH3-
BOJICTBA, TIPU PEIICHUH 3a7a4 podeccrHoHambHON
JESITeTBHOCTH.

HOIIK-2.3 Brageer HaBBIKAMH HCIIONb-
30BaHHUS COBPEMEHHBIX WH(POPMAITHOHHBIX
TEXHOJIOTHI U TIPOTPaMMHEIX CPELCTB, B TOM
YKcIe OTEYECTBCHHOTO MPOM3BOACTBA, MPH
peleHny 3amad  Mpo(EeCCHOHANBHOM  JIes-

TCIBbHOCTH..

2. MecTO IMCHMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnunimHa oTHOCHTCA K 00si3aTenibHOM yacTu 6moka b1l: Moayns «MaTtemaTnueckue u ecre-
CTBEHHO-HAYYHbIC TUCIUILIIMHBDY.
E€ nzydyenue obecrieuynBaeT u3ydeHue JUCIUTUIIMH
B obazamenvron vacmu:
- MaTeMaTUYCCKNI aHaIn3;
- pusuka;
- IPOrpaMMHPOBAHUE;
- OCHOBBI MEXaHHUKH,
- OCHOBBI MaTEPUAJIOBEICHHS U COTPOTUBJIEHUS] MATEPUATIOB;
- aHAJIMTUYECKAsl TMHAMMKA U TEOpHUs KOJIeOaHUH ;
- METOJl KOHCYHBIX JJICMCHTOB;
- muddepeHIanbHble ypaBHEHUS U KOMIUIEKCHBIN aHAu3;
- YpaBHEHHUS MaTeMaTHUYeCKOU (PU3UKH;
- TEOpHS BEPOSITHOCTEW U MaTeMAaTHUECKasi CTATUCTHKA.
B uwacmu, popmupyemoii yuacmuuxamu 06pazosamenbHbiX OMHOWEHULL:
- TMHAMUKA U TIPOYHOCTh OECIIIOTHBIX TPAHCTIOPTHBIX CPE/ICTB;
- TEOpHSI aBTOMATHUYECKOTO YITPABIICHUSI TPAHCIIOPTHBIX CPEJICTB;
- UHTEJJIEKTYallbHbIE CUCTEMBI YIIPABICHUS TPAHCIIOPTOM.
B uacmu snexmuenwvix oucyunium:
- YUCJICHHBIC METO/IBI,
- METOJIbI BEIYMCJICHUI.

3. CTpyKTypa M cofepKaHue TUCHUILTHHBI

OO01mas Tpy10eMKOCTh JTUCIUTIINHBI COCTaBJIsACT 3 3aueTHbIe eTMHUIBI -108 gacos.

3.1. Buabl yueOHoi#i padoThI U TPY10eMKOCTh

KoaunuecTtBO
4acoB

n/n Buj yueOHoit padoThl Cemectp 1

AyIMTOpHBIC 3AHATHS 48 48

B ToMm uucie:




Jlexmun 16 16

1.
CeMmuHapCKue/IPaKTHUECKUE 3aHATHS 32 32
2.
JlaGopaTopHbIE 3aHATHS - -
3.

CamocrosiTejibHas padoTa 60 60

IIpomeskyTouHast aTTecTaAUMS

JK3aMeH ) )

Hroro 108 108

3.2. TemaTuyeckuii JIaH U3yYeHHUS TUCHUIINHBI

Pazmemnién B npuitoxkenuu 1 k pabodeii nmporpamme.

3.3. ConeprxaHue pa3aesioB JUCHUTLTHHBI

BBeaenue

Hpe,[[MeT, 3a1a4u 1 COACPIKAHHUC AUCHUIIIIMHBI. OCHOBHBIEC 3TaIlbI Pa3BUTHA TUCLHUILIN-
HBI. CprKTypa Kypca, €ro MeCTO 1 poJib B IIOATOTOBKE 6aKanaBpa, CBAA3b C APpYTUMU JUCHUTIIIN-
HaMu.

Pa3nes 1. DineMeHTHI JIMHEHHOI ajaredpbl

Tema 1. MaTpuubl 1 onpeaenuTeH.

[Tonsatue marpunpsl. Buasl matpun. [eiictBusa Hag marpunamu. Onepanyu Haj MaTpHiia-
MU 1 UX cBOMCTBa. OnpeaenuTesnu, UX cBOMCTBA U BbuucieHus. [IoHsTHs MUHOpPaA 1 anreOpau-
YeCKOTro JIONOJIHEeHUs. Pa3no)keHue onpenenuTens no 3J1eMeHTaM CTPOKU WK cTojoua. Berymc-
JIEHHE OIpeeNINTENIeH pa3IMuHOro MOpsIIKa.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIECHUA. DJIeMEHTapHble peoOpa3oBaHus MaT-
pun. IlpuBenenue MaTpullpl K AMAroHaJIbHOMY WM TpamneluueBUIHOMY Buay. MatpuuHas ¢popma
3aMMCU CUCTEMBbI IMHEHHBIX anreOpandyeckux ypaBHEeHUH. PaHr MaTpuiibl.

Tema 2.Pemienne cucrem JHHEHHBIX ajiredpanyecKkuX ypaBHeHHH.

CucreMbl IMHENHBIX alredpandeckux ypaBHEHHM, OCHOBHBIE MMOHATH. Pemienue cucrtem
JUHEHHBIX ypaBHeHUI MeTonoMm Kpamepa, wmetogoMm oOpatHoil MaTpuibl, MeTojgoM [aycca.
Teopema Kponekepa — Kanemiu. Pemenne npou3BOJbHBIX CUCTEM JIMHEWHBIX YPaBHEHUM Me-
tonoM ["aycca. Pemenue oHOPOJHBIX CUCTEM JIMHEHMHBIX ypaBHeHUW. Kputepuil cymiectBoBa-
HUS HETPUBUAJIbHBIX PEIICHUM.

Pa3nes 2. DiieMeHTBI BEKTOPHOI ajredpbl

Tema 1. JIuneiiHble omepanuu HaJl BEKTOpaMH, WX CBoWcTBa. JIMHeiHbIE KOMOUWHAIMH
BEKTOpPOB. JIMHENHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB. ba3uC CUCTEMBI BEKTOPOB.
EnmHCTBEHHOCTH pa3inokeHus BeKTopa 1o 6a3ucy. OpToHOpMUPOBAHHBIN Oa3uC.



Tema 2. CxansipHoe, BEKTOPHOE U CMEIIAHHOE IMPOU3BEICHHS BEKTOPOB, NX CBOMCTBA. Y CJIOBHS
OPTOTOHAJILHOCTH, KOJUJTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhluncieHue ckaisipHOro,
BEKTOPHOT'O U CMEIIAHHOTO MPOU3BEACHUIN BEKTOPOB, 33JJaHHBIX KOOpJUHATAMU B OPTOHOPMH-
poBaHHOM 0a3wuce.

Tema 3. Jluneiinsle mpoctpancTBa. IloHsTHE 0a3zuca MPOCTPAHCTBA TEOMETPHUECKHX
BeKTOpOB. [IpeoOpazoBanne MaTpuUIlbl IMHEHHOTO ONepaTopa IpH repexoe ot Oaszuca K 6asucy.
CoOcTBeHHBIE 3HAUYCHHUS U COOCTBEHHBIE BEKTOPHI MATPHIIBI.

Pa3zgen 3. KoMmiaekcHbIe YMCJIa H MHOTOYJICHBI

ITonsiTne KoMmIuieKCHOro yucia. Mopmbl 3anMCHU KOMIUIEKCHBIX uucen. J[eMCTBUS HaJl KOM-
miekcHbIMU yncnamu. @opmyna Myaspa. H3Binedenue KOpHs N-0M MOJOKUTEILHON CTEIIEHU U3
KOMILJIEKCHOTO yncia. Pa3noxkeHne MHOrousaeHa Ha MHOKUTen. OCHOBHas TeopeMa alureopsl.

Paznen 4. AHaauTH4YecKasi reoMeTpPUs

Cuctembl KoopauHaT. [lekapToBbl MPSIMOYTOJIbHBIE KOOPAMHATHI Ha TMJIOCKOCTH U B MPOCTPaH-
ctBe. [lonsipHas cucrema KoopAauHaT.

Tema 1. [IpsiMmble ¥ MJI0CKOCTH

Paznuynble TUIIBI YpaBHEHHH IUIOCKOCTH M YpAaBHEHUH MPSMOM (HA MIJIOCKOCTU U B MPOCTPAH-
CTBE).

Boluncnenue paccTossHUA MKy 1BYMs TOUKaMU, TOUKOM U MPSMOM, TOUKOU U IJIOCKOCTBIO.
Brruucnenue paccTossHUSI MEXY CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

Boluncnenue yrioB Mexy IByMs MPSAMBIMHU, IPSIMOI M INIOCKOCTBIO, IBYMSI IIJIOCKOCTSIMHU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOIr0 MOPsAKA

KpuBbie BTOpOoro nopsiaka, uXx reoMeTpUuyecKue cBoWcTBa M ypaBHeHus. IIpuBenenue xkpuBoi
BTOPOTO MOPSIKA K KAHOHUYECKOMY BHITY.

YpaBHEHHE MMOBEPXHOCTH BTOpOro mopsiaka. Kanonudeckue ypaBHEHHUS chepbl, JUIMIICOUAA,
KOHYca, rurepoosonia, napadboaonaa.

3.4. TemaTnka nNpakTHYECKUX 3aHATHH MO JUcUUILIUHE «/InHeliHas anredopa»

No 3apsaTus Tema 3aHaTHS

1 Paznen 1. DiiemeHTHI JIMHEHOM aaredpbl. Matpulibl, 1elcTBUSA
HaJl MaTPHUIIAMHU.

2 Onpenenurenu, UX CBOWCTBA U BBIYUCIEHUE. MaTpuyHas 3anuch
CUCTEMBI JINHEWHBIX YPaBHECHUI.

3 OOpaTHas MaTpuIia U €€ BEIUUCIICHHE.
Cucrembl TUHEHHBIX anTreOpanvdecKux ypaBHEHHM, OCHOBHBIE 11O-

4 HATHS U onlpesiesieHus. Pelenne cucteM TMHENHBIX YpaBHEHUN
metoaoMm Kpamepa, MeTooM 00paTHON MaTPHUIIbI

5 Pemenue cucrem nuHENHBIX ypaBHEHU MeTo10M ["aycca. Panr
Marpullel. Teopema Kponekepa — Kanennu.

6 Merton ['aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEUHBIX YPABHEHHI.

OZ[HOpOI[HLIC CHCTEMBI JIMHEHMHBIX ypaBHeHHfI.

Pa3znesn 2. DiaeMeHTHl BeKTOpHO#H ajaredpbl.Bektopsl. JIunen-
HbIE ONEpaluu HaJa BEKTOpaMH, UX cBoicTBa. JIuHeiiHoe mpo-
7 CTPAHCTBO I'€OMETPUYECKHX BEKTOPOB. [loHATHE TMHENHON KOM-
OuHaIK BeKTOPOB. JIMHEHHO HE3aBUCUMBIC U JIMHEHHO 3aBUCH-
MBIE CUCTEMBI BEKTOPOB.

ITonarue Ga3uca MPOCTPAHCTBA Te€OMETPHUECKUX BeKTopoB. Ko-
opauHathl BekTopa. OpTtoHopMupoBaHHbIM 0Oasuc. Komnmneap-




HOCTH, OPTOIOHAJIBHOCTb 1 KOMITJIAHAPHOCTH BEKTOPOB.

CkansipHOE TPOM3BEIEHUE BEKTOPOB M €ro CBOMCTBA. YCIOBHE
9 OpPTOrOHAJILHOCTU BEKTOPOB. BekTopHOEe Ipou3BeneHUE IBYX
BEKTOPOB, €r0 CBOMCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB

CMeriaHHOE IPOM3BEACHUE TPEX BEKTOPOB M €ro CBOWcCTBA. BhI-
yuciieHue o0beMa Mapajuielienunesa u NUpaMuibl. Y CIOBUE
10 KOMIUIAHAPHOCTH BEKTOPOB. BbIunciieHue ckaisipHOro, BEKTOp-
HOTO M CMEUIAHHOT'O IPOM3BEIEHUI BEKTOPOB, 3alaHHBIX KOOpP-
JMHAaTaMH B OPTOHOPMHUPOBAHHOM Oa3uce.

JIuneiinble npocTpancTBa. PasMepHoCTh U 0a3uc JIMHEHHOTO IpOo-
CTPaHCTBA.

Marpuna nepexona ot 6asuca k 6asucy. IIpeoGpazoBanue koop-
JMHAT BEKTOpa IpU M3MeHeHuu Oa3uca. JInHeiHble oneparopsl,
JecTBUS ¢ TMHEHHBIME ornepaTopaMu. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS] MATPULIBI

11

Pazngen 3. KommiekcHble YHCIa U MHOroO4ieHbI MHOKECTBO
KOMILUICKCHBIX urces. DOopMbl 3aIMCH KOMIUICKCHBIX yucen. Jlei-
CTBHA HAd KOMIIJICKCHBIMU YU CJIaMU. PasnoxceHHe MHOT'OYJICHA Ha
MHOHUTENIH, OCHOBHAsI TEOpeMa aareOpsl

12

Pa3nes 4. AnanuTnyeckasi reoMeTpus

13 .
Cucremsl KOOpJIMHAT. Paznuunbie TUIED YPaBHCHUU IIJIOCKOCTHU

14 PasnuuHble TUIBI ypaBHEHMM NpPsSMOM Ha INIOCKOCTH M B IIPO-
CTPaHCTBE

15 B3aumHoOe pacnonoxeHue NpsMbIX Ha IUIOCKOCTH U B IPOCTpPaH-
CTBe. BblunciieHre pacCTOSHUNA MEXKy IBYMsI TOUKAMM, TOYKON U
IpsMOW. BbruncieHue paccTossHUS MEXKIY CKpELIUMBAIOLIMMUCS
npsAMbIMU. B3auMHOE pacnosioKeHue IIOCKOCTeW. Brramcienue
PacCTOSHUN MEXK]y TOUKOH U INIOCKOCTBIO

16 Kpussle BTOpOro nopsijika ux reoMeTpUYECKHE CBOMCTBA. YpaB-
HEHMsI 3JUIMIIca, TunepOossl, mapadonsl OOIiee ypaBHEHUE KpH-
BOM BTOpOro nopsaka. [IpuBenenne kpuBoW BTOPOTO MOPSAIAKA K
KaHOHM4ecKkoMy Buay. [IoBepXHOCTH BTOpOro nopsiaka

4. YuyeOHO-MeTOAUYecKOe U HH(pOPMALIMOHHOE o0ecieueHne

4.1. HopmartuBHble 1okyMeHTbI 1 'OCThI

®I'OC 01.03.02. INpuknanHas mMatemMaTHka U WHGOpMAaTUKA. Y TBEPXKAEH NMpUKa3zoM MuHO-
opnayku Poccun ot 10.01.2018 Ne9 (pega. ot 27.02.2023).

AkaneMudeckuil yueOHbIN 1u1aH 1o HamnpasieHuto noaroroBku: 01.03.02. [Mpuxnagxas ma-
TemaTuka u uHpopmaruka. IIpoduns: MHTEIEKTya bHbIE CUCTEMBI YIIPaBJIECHUS TPAHCIIOP-
toM. ®opma oOyueHus — ounas. 2023.

Martpuna pacnpenenenust komnereniuit 01.03.02. Ipuknannas MatemaTuka U UHGOpMATH-
ka ( MHTeNeKTyaabHbIe CHCTEMBI YIpaBiIeHus TpancopTom). 2023,

Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Ctparernn HaydHO-
TEXHOJOTHYECKOro pa3Butus Poccuiickoin denepannm.

[Tpuka3 MunucrepcTBa obpa3zoBanus U Hayku Poccuiickoit @enepauuu ot 23.08.2017 Ne
816 «O6 yrBepxnaenuun [lopsinka mpUMeHEHUs OpraHU3alUsIMHU, OCYIIECTBISIONUMU 00pa-
30BaTENbHYIO AEATENbHOCTb, DJIEKTPOHHOTO OOYYEHUSs, JUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI PU peanu3aii 00pa3oBaTeIbHBIX IPOTPAMM).
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4.2.  OcHoBHasi JuTEpaTypa

1. 3abonorckuii B.C. JIuneiinas anre6pa u aHATMTHYECKAsi TeOMETpHs (YIeOHBIN KOMITIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: Mzn-Bo MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
HUe: 0akanaBpHar).

2. Cupotuna U.K. JIuneitHas anreOpa v aHaTUTHYECKAss TE€OMETPHsI: MHTEPAKTUBHBIN KypC:
yuebHoe ocobue s By30B. CII6, M3a-Bo Jlans, 2022. 180 c.

3. Kypc nexkuuii mo JUHEWHOW anreOpe W aHAIMTUYECKOW reoMeTpuH: ydeOHoe rmocobwue. //
Kynpssues b.1O., Maram B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMW»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexrponnsrii pecypc. ]

4.3. JlomoiHUTebHAs JIUTEpPaTypa

1. KpaTtkuii Kypc BBICIICH MAaTeMaTHKH [DJEKTPOHHBIA pecypc|: y4ded. - DIIeKTpOH. JaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

2. 3ybkoB B.I'., JIsxoBckuii B.A., MapteiHerko A.W., Munocues B.b., [Tymkaps E.A. Kypc
MaTeMaTUKH JUIsl TEXHUYECKUX BBICIINX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MY, 2012.
400 k3.

3. Unbun B.A., Tlo3usk O.I'. Ananutuueckas reomerpus. M.: Hayka. ['maB.pen-us ¢usuko-
mareM.JiuT-pel, 1988. 224 c.

4. bexnemuiues, /I.B. Pemenue 3a1a4 u3 Kypca aHAIUTUYECKON T€OMETPUU U JIMHEHHOM anreo-
pHBI [DnekTpoHHBIN pecypc]: yuel. mocodue - DneKTpoH. naH. - Mocksa: @usmariut, 2014. -
192 c. [Pexum moctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana. ]

4.4. DiekTpoHHBbIe 00pa3oBaTe/bHbIE PeCYpPChI
[IpoBenenue 3aHATHI U aTTECTAIMA BO3MOXKHO B IMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH -

CTEeMbI JUCTaHIMOHHOTO 00y4eHus yHusepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtemaTuka» JIEKTPOHHBIX 0OpazoBaTenbHbIX pecypcoB (DOP) mo Bcem paznenam
POTPAMMBI:.

Hassanue DOP

JluneitHas u BektopHas anre0- | https://online.mospolytech.ru/course/view.php?id=3368
pa

AHaINTHYECKAst TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnas anreOpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
4JecKas T€OMETPHUs

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMU PACIIO-
PSUKEHUSIMH TTPOPEKTOpa 1o yueOHOU padoTe W/UiN LIEHTPOM yueOHO-METOINYECKOM paboThI.

Ka)K}IBIﬁ CTYJIQHT O6CCHC‘—I€H I/IHJII/IBI/I)IyaJ'H)HBIM HeOFpaHI/I‘—IeHHBIM JIOCTyl'IOM K BJ'IGKTpOHHOI\/'I
OMOJIMOTEKE MOCKOBCKOIO IOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOANYECKHE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-
CTaBJIEHHEIE HA calTe mospolytech.ru B pasaciic: ((L[eHTp MAaTEMAaTHUYCCKOI o0 06paSOBaHI/I}I»
(http://mospolytech.ru/index.php?id=4486,

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



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822

[Tone3nble yueOHO-METOAUYECKHE U HH(POPMAITMOHHBIE MaTepUaIbl IPEICTABICHbl Ha calTax:
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MH(POPMALMOHHO-TEICKOMMYHHUKAIIMOHHON ceTu «HTepHEeT» A OcBOe-
HUS TUCHMILIMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIulleH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoOe

o0ecreyeHue
Ne| HaumenoBanme | Pazpadorunk I1O HoctynHocTh Ccblika Ha Enunblii peectp
(mpaBoo0.Jiaja- (IMIIeH3HOHHOE, | POCCHICKUX MPOrPamMM s
TeJIb) cB00OIHO pac- 9BM u B/l (npu HAJIM4MH)
NPoCTPaHsieMoe)
1 | AstraLinuxCom [OOO JIuneH3noHHOe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoiiOduc OO0 "HOBBIE JIuneH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpeMeHHbIe npodeccuoHATIbLHBbIE 0a3bl JAHHBIX U HH(POPMALMOHHBbIE CIIPa-
BOYHbIE CHCTEMbI

Ilepeyenns pecypcoB cetu UHTEpHET, JOCTYNHBIX AJI51 OCBOCHHUS IMCUNILINHbI:

HaunmenoBanue

Ccbuika Ha pecypce

HocTynHocTh

NudopmanuoHHo-cipaBoYHbIe CHCTEMbI

StackOverflow

https://stackoverflow.co

HocrymnHa B cetu 1n-

TEepHET 0e3 orpaHuye-

CTBCHHBIX O6paSOBaTeJ'II)HI)IX CTaH-
AapTOB BBICIICTO O6pa3OBaHI/ISI

m/ .
HHUHN
Nudopmannonnsie pecypest Cetn | hitp:// www.consultant.ru | octymso
KoncynprantlIimtoc
[Topran ®PenepanbHBIX rocyaap-
http://www.fgosvo.ru. HoctymHO

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlausp

https://e.lanbook.com/

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
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http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

HUU

IPR Books https://www.iprbookshop | docrynna B cetu UH-
ru/ TepHET Oe3 orpaHuye-
HUH

IIpodeccuonaibubie 6a3bl JAHHBIX

basa naHHBIX HAYYHOM AJIEKTPOH- http://www.elibrary.ru JoctymHo
HOI OubIIMoTeKN
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | octymHo
JauTEeMaTHYecKas pedepaTHBHO-
oubnuorpaduueckas u
HayKoMeTpHuueckas (O0nbmuomerpu-
yeckas) 0aza JaHHBIX

5. MaTepHaJH)HO'TeXHquCKOG o0ecrneuyeHue TUCHUIIINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa oOecleurBaeT IPOBEICHUE BCEX BHJIOB
3aHATHUH, IPETYCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IPOTUBOIOXKAPHBIM MPABUIJIaM M HOPMaM.

Kadenpa «Maremaruka» He pacronaraeT COOCTBEHHBIM ayAMTOPHBIM (OHIOM U HC-
HOJIb3yeT yueOHbIE ayAUTOPUH U3 001IEero (poH/Ia YHUBEPCUTETA.

[Tpr HEOOXOAMMOCTH JUIS TMPOBEACHHUS MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHH HCIIOJNb-
3YIOTCS KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA.

6. MeToan4ecKue peKOMEeHAAUN
6.1. MeToanueckue peKOMEHIAIUN IS MIPeNnoaaBaTeis M0 OPraHu3anuu

00y4eHus

IIpexne Bcero, cienyer oOpaTUTh BHUMAaHHUE CTYJEHTOB Ha TO, YTO MPAKTHYECKH BECh
M3y4aeMblil UMU MaTepuai He TpeOdyeT Kakoi-1u00 crenuanbHOM (J0NOJHUTENBHOM) MOATr0TOB-
KA U BIIOJIHE MOXKET OBITh YCIEIIHO M3y4eH, €CIM CTYAEHTHl OyIyT MocemaTh 3aHsATHs, CBOe-
BPEMEHHO BBINOJHATh JOMAILIHUE 3aJaHUsl U MOJb30BaThCs (IIPU HEOOXOAMMOCTH) CHCTEMOI
IUTAHOBBIX KOHCYJbTAIlM B TEYEHHE KaKJOro ceMecTpa. Bomenmmue B Kypc MaTeMaTHUKH pas-
JIeJIbI SIBJISIFOTCSI KJIIACCUYECKMMH, B TO € BpeMs OHU NPAKTHMUECKH OPUEHTHPOBAHBI, TaK Kak
MMEIOT HIMPOKOE PacHpOCTPAaHEHUE I PELICHUs Pa3HOTO poja 3ajad BHYTpU caMOM MareMa-
TUKU U MIPUKJIAIHBIX 3a1a4. VX 0ocBOE€HUE MMOMOXKET CTYy/IEeHTaM JIOTUYECKU BEPHO, apTryMEHTHPO-
BaHO U SICHO CTPOMTH YCTHYIO U NNHCBMEHHYIO PE€Ub, YCIEIIHO NPUMEHATh HAKOIJIEHHBIE 3HAHUS
B IPO(heCCUOHATIBHOU e TENIbHOCTH.

Heo6xoanMo ¢ camoro Hauana 3aHsITHH PeKOMEHA0BaTh CTYAEHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIbHYIO JIUTEPATypy, a B KOHIIE CEMECTPa JIaTh CIIMCOK BOMPOCOB JIJIsl MOJIMOTOBKHU K dK3aMe-
HY.

Ha nepBoM 3aHATHN 110 JUCHUILIMHE CleAyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYAECH-
TOB 0 BHJIE U (hOpMe MPOMEKYTOUHOM aTTeCTAlH 110 TUCIUIUIMHE, CPOKAX €€ MPOBEICHUS,
YCIIOBUSX JIOIMYCKa K MPOMEXYTOUHOM aTTeCTalliy, IPUMEHSIEMBIX BHIaX MPOMEKYTOUYHOTO
KOHTPOJISL.
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N3noxxeHne TEOpEeTUYECKOro MaTepuaia J0JKHO COIPOBOXKIATHCS WILIIOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPAHHBIMH IIPENOAaBaTeIeM TaK, YTOObl TEXHUUYECKHE TPYIHOCTH U
BBIKJIQ/IKHM [IPU PELLIEHUU 3a/1a4d HE OTBJIEKAJIU OT IVIABHOTI'O: OCMBICIEHUS UJIEU U CYyTU IpUMe-
HsAeMbIX MeTOJ0B. ClielyeT BCerja yKa3blBaTh IIPUMEPHI IPAKTUYECKOIO IPUMEHEHUS PACCMOT-
PEHHBIX Ha 3aHATUSAX ypaBHEHUU U GOpMyII.

[IpakTuueckue 3aHATHUS AOKHBI OBITh OPraHU30BAHbI MIPENOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTAaBAJIOCh BPEMs Ha MEPHOAMYECKOE BBIMOJIHEHHE CTYACHTAaMH HEOOJBIION CaMOCTOsI-
TeIbHOU padOTHI B ayAUTOPHH ISl IPOBEPKH YCBOCHUS U3JI0KEHHOTO MaTepuaia.

[IpenonaBaTens, BeAYIIMHA NPAaKTUYECKHUE 3aHATHSA, TOJDKEH COTJIACOBBIBATH Y4eOHO-
TEMaTUYECKHH IJ1aH 3aHSITHH € JIEKTOPOM, UCTIOIb30BaTh €IMHYIO CUCTEMY 0003HaUYEHUH.

[IpenonaBaTemnto cieayeT T0OMBATHCS CUCTEMATHUYECKOW HENpPEphIBHONW padOThI CTYACH-
TOB B TE€YEHHE CEMECTPa, HEOOXOIMMO BBISIBISITh CHIIBHBIX CTY/IEHTOB U MPHUBJIEKATh UX K Hay4-
HOU paboTe, K yUaCTHIO B Pa3HOTO po/ia OJMMIINAAAX U KOHKYpCax.

CTyaeHT I0KeH OllyliaTh 3aMHTEPECOBAHHOCTh MPENOABaTes B JOCTUKEHUN KOHEU-
HOTO pe3ylbTaTa: B NPHOOPETCHHH OOYYAIOUUMHCA HPOYHBIX 3HAHUH, YMEHUH WM BIAJCHHS
HAKOIUICHHOH MH(OpMaIHeil Ui pelieHus 3a/1a4 B MpodeccuoHaIbHON 1eTeIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B03MOKHO ITpOBEICHNE 3aHATHI M aTTECTAIMi B IUCTAHIIMOHHOM (OpMare ¢ IPUMCHEHUEM CH-
CTeMBbI JMCTAaHIUMOHHOTrO 00yueHus ynuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaremaTrkay 3IEKTPOHHBIX 00pa3zoBarebHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimok mpoBeaeHust paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIBHBIMHU PACIIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOU paboTe U/Uii IEHTPOM Y4eOHO-METOAUYECKON pabOTHI.

6.2. MeToauyeckue yKa3aHUs s 00yUAKOIIUXCHA MO OCBOEHUIO
AACHHUIIHHBI

Pazgen: 3j1eMeHTBI JIMHEHHOM aaredpbl

Martpuusl u onpeaenurenu. I[Ipexne Bcero, CTyI€HT J0JKEH MOHATh, YTO MaTpULa —
3TO Tabnuua yuces (Ipu4eM 3Ta Tabiauia MOKET UMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOLOB, a
MOJKET OBITh U MPSAMOYTOJIbHOM), a ONpeNeInTeNb- ITO YHCIIO0, 3allUChIBAEMOE B BUJIE KBaJpaT-
HOM TaOJMIIBI, TO €CTh ONPEIEIUTENN CYIIECTBYIOT TOJBKO Y KBaIPaTHBIX MATPHIL.

Cnenyetr oOpatuth 0co00€ BHHMaHUE Ha ONEPALlMI0 YMHOXKEHUS MPSIMOYTOJbHBIX MaT-
pHIl U TOHATH, KAKUM TOJIY4aeTcsl MOPSI0K MaTpullbl — npousBeaeHus. OCoOOeHHOCTh MaTpHIl
TaKX€ COCTOMT B TOM, YTO NPOU3BEIACHUE MaTPHUI] HE MEPECTAaHOBOYHO, TO €cThb AB = BA
.Cnenyet 00s13aTeIbHO YOEUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 33/1a4H.

BaxxupiM siBisieTcd moHsTue oOpaTHOW Marpuubl. Hano 3HaTh ycioBue cyliecTBOBaHUS
00paTHOW MaTpHILIbI U AITOPUTM ee mocTpoeHus. [locie ee BhIUUCIEHUS 1e1eco00pa3Ho JienaTh

TIPOBEPKY MPABUILHOCTH PEIICHHs, BHIIOJHUB onepanuio yMHoxeHus A 'A=E (nomkHa 1o-
JYYUTHCS €IMHUYHAsI MaTpHIIA)

[Tpu u3ydeHuu onpenenuTesell HaJo0 YeTKO YCBOUTD MOHATHS MUHOpA, ajIredpandyeckoro
JIOTIOJIHEHNSI, 3HaTh MHOTOYMCIICHHBIE CBOMCTBA ompeaennuTens. s OCBOCHUS TEXHUKH BBIYMC-
JIeHUs OompeAenuTeNel 1enecooopa3Ho, BEIOpaB MPOU3BOJIBHBIA OMPEAEIUTENb BBIIIE TPETHEro
MOPSAZIKA, PACKPBITH €0 Pa3IMYHBIMU CIIOCOOAMH, IPUMEHSS Pa3JIoKEHHE U 10 CTPOKaM U IO
cronbuam. O6paTuTe BHUMAaHUE, KaKHe CTPOKU (CTOJOLBI) MPEANOYTUTENIbHEE BBIOMPATh IS
PACKPBITHS ONPEACIUTENS, YTOOBI YIIPOCTUTH €ro BhIuucieHue. OcooeHHo 3P EeKTHBHO BHIYMC-
JICHHWE OIIPENIeIUTENs C MOMOIIBIO AJIEMEHTApHBIX NMPeoOpa3oBaHUM, MPUBOIAIIMX €ro K Tpe-
YTOJIBHOMY BHUY.

ITpu u3ydyeHnu pemeHuii cucTeM JIMHEHHbIX anredpandeckux ypasHenuit (CJIAY) obpa-
TUTE BHUMaHHE, IPEXKIE BCEro, Ha MOHATUE PEUICHHs] CUCTEMBI U YCJIOBUSI CYIIECTBOBAHUS pe-
LIEHUH B 3aBUCUMOCTH OT COOTHOILEHHUS MEXYy PaHTOM MATPHUIIbl, PAHIOM PACLIIMPEHHON MaT-
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PUIIBI CUCTEMBI M YHCIIOM HEM3BECTHBIX U ypaBHeHMi. OOpaTuTe BHUMAaHUE HA YCIOBUS MPUMeE-
Henus Gopmyn Kpamepa u metona oOpaTHoi MaTpuilkl. BHMMaTenbHO pa3dbepute mpuMepsl pe-
HICHUS MPOU3BOJIBHBIX CUCTEM JIMHEHHBIX ainreOpandyeckux ypaBHeHU MeToaoM [aycca (BBene-
HUe Oa3UCHBIX U CBOOOHBIX TICPEMECHHBIX ).
Pa3nes: JieMeHThI BEKTOPHOM aaredpnl

[Ipu n3yueHun naHHOW TeMbl OOpaTUTE BHUMaHWE Ha JIMHEHHbBIC ONepaluu Haj BEKTO-
pamu, Ha TOHSATHUS JTHHEWHON HE3aBUCHMOCTH M JTUHEHHOW 3aBHCHMOCTH BEKTOpPOB, Ha (yHIa-
MEHTAJIbHOE MOHATHE 0a3rca BEKTOPHOI'O MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOIO 0Oasuca), Ha
pasioKeHue BEKTOpa 1o Oa3ucy.

3HaTh ompeaeeHe, FeOMETPHUUECKUE CBONCTBA CKAJISIPHOTO, BEKTOPHOT'O U CMEIIAHHOTO
MIPOU3BEICHUST BEKTOPOB, POPMYIIBI JJII UX BBIYHCICHUS B BEKTOPHOW U B KOOPIWHATHOU (op-
Me. O0s3aTeNbHO 3HaTh U YMETh IPOBEPSATH YCIOBUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.

Pa3nesi: kKOMIJIEKCHbIE YHCJIa 1 MHOTO4JIEHbI

B stoM pasznene, npexie Bcero, HaJlo NOHSTh, YTO KOMIUIEKCHOE YHMCIIO SIBUJIOCH PacIIu-
pEHHEM TOHSATUS JICUCTBUTENBHBIX YHCEN, 3HATh ONpeesieHne U TpU (HOPMBI 3aHCH KOMILIEKC-
HOro yucia (anredpanyecKyro, TPUTOHOMETPUYECKYIO U ITOKA3aTeJbHYI0), TEOMETPUUECKYIO
MHTEPIIPETAIMIO KOMIUIEKCHOTO YUCIIa U B3aMMHO-OJJHO3HAYHOE COOTBETCTBUE MEXIY MHOXKE-
CTBOM KOMIUJIEKCHBIX YHCEJ U MHOXECTBOM TOYEK KOMIUIEKCHOM IUIOCKOCTU. 3HATh (opMyiy
Oiinepa. KommekcHble 4uciia MOKHO HM300pa)kaTh C MOMOIIBI0O BEKTOPOB HA KOMILIEKCHOMN
1ockocTH. [loaToMy omepaluu cloKeHUsT U BBIMUTAHHS KOMIUICKCHBIX YHCET MOTYT OBITh CBE-
JICHBI K OTepaIlMsM CJIOKEHHS U BBIYUTAHUS COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBIMOJHATH ONEpAlliU YMHOKEHHUs, I€TIEHUs, BO3BEJCHUS B T0JIO-
JKUTEIIbHYIO CTENEHb KOMIUIEKCHBIX YHCEIl, 3alHCaHHbIX B TPUTOHOMETPUUYECKOH (hopme, u3BIie-
YEHUsl KOPHs N-OM CTEMEHW M3 KOMILIEKCHOTO YucIa.

Crnenyetr 0OpaTUTh BHUMAaHHUE Ha TO, YTO MHOKECTBO KOMILJICKCHBIX YHCEIN SIBIISIETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckas onepamusi HaJl KOMILDICKCHBIMH YHACIaMH HE BBIBOJIHUT
3a mpejiesbl 0071acTh KOMIUIEKCHBIX YHCEl.

Hano 3Hath paznuuHble BUABI Pa3iokKEeHUs] MHOTOYIEHAa Ha MHOXKUTENH JIJIS CIIy4aeB, KO-
I/1a Cpeau KOpHEH MHOTOYJIEHAa MOTYT ObITh KpaTHBIE, KOMIUIEKCHbIE KOPHU. DTU CBEACHUS OY-
YT UCTIOJIb30BaThCs, HAPUMED, B UHTETPATTLHOM MCYUCIICHUH TIPU BBHIYUCIEHUHA UHTETPAJIOB OT
JIPOOHO-PAIMOHANBHBIX (DYHKIWN, TPU PEIIeHUU JTMHEWHBIX OJHOPOAHBIX MU depeHITnaIbHBIX
ypaBHEHUH N-TO MOPsAIKA C TOCTOSTHHBIMHU KO3 HUIIMEHTaMHU.

Pa3zpnen: AnaanTn4yeckas reoMeTpus

[Tpy u3yyeHUM aHATIUTUYECKOM T'€OMETpUU CJIENYET, MPEXJE BCEro, MOHITh, YTO €€ 3ajadent
SBIISIETCS. U3yYCHHE T€OMETPUUECKUX OOBEKTOB MPH MOMOIIHM aHATUTUYECKIX METOA0B anreOpsl
U MaTeMaTH4YeCKOro aHaiu3a. B 0CHOBE Takoro rnoaxoja JeXUT METOJ KOOPAHHAT, BIIEPBbIE CH-
ctemarnuecku npumeHeHHbIH P. Jlekaprom. OCHOBHBIE MOHATHS T€OMETpUM (TOUKa, MpsiMmas,
MJIOCKOCTh) SIBIISIFOTCSI HEOTIPEACISIEMBIMH, U JIJISI UX OTMHCAHUS MPUMEHSIETCS] aKCHOMATHIEeCKUN
METO/1, MO3BOJISIOIIMM YCTAHOBUTh B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
TOYEK MPSIMOM U MHOXECTBOM JICUCTBUTEIHHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CHCTEMY KO-
OpJIMHAT.

Hano getko ycBOUTH paznuanbie (OPMBI ypaBHEHUHN TIPSMOM U TNIOCKOCTH YMETh MEPEXOIUTh OT
oJiHO# opmbl K apyroit. CleayeT OCMBICIUTD U YCIENIHO TPUMEHSATh PEIISHUs] KJIaCCHUECKUX
3a]a4 aHAIUTUYECKOW T'e€OMETpUU O B3aMMHOM PACIOJIOKEHUU MPSAMBIX U IIOCKOCTEH, YMETh
OTIPEICIISATh YIJIbl M PACCTOSHUS MEXY Pa3TUYHBIMU T€OMETPUIECKUMHI OObEKTaMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIENIHOE U3yUeHUe NUCUUIUIMHBI « JIuHeitHas anreOpay,
nproOpeTeHne HEOOXOAMMBIX KOMIIETEHIIUH, YMEHUN M HAaBBIKOB BIIAJCHHS MAaTeMaTHYECKUM
amnmapaToM TpeOyeT OT CTYJAEHTOB OOJIBIION CaMOCTOSTENbHONW paboThl. OOpaTuTe BHUMAaHHE,
YTO KOJMYECTBO YACOB, OTBOJAMMBIX HA CAMOCTOSATEIbHYIO PA0OTy B COOTBETCTBHH C YYEOHBIM
MJIaHOM, OOJIBIIIE YMCIIa YaCOB, OTBOJIMMBIX Ha BCE BUIBI AyAUTOPHBIX 3aHATHH.
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7. ®OH OLIEHOYHBIX CPEACTB

@OoH/ OIICHOYHBIX CpeACTB NpeacTaieH B [lpunoxenun 2 k pabodeil mporpaMme U BKIIOYAET
pa3nelsr:

1. MeTopl KOHTPOJIS ¥ OLIEHUBAHMS PE3YJIbTATOB 00yUEHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YJIHTATOB O0yUEHHUS

3. OueHouHble CpeaCTBa

3.1. Tekymuii KOHTPOJIb

3.2. IlpoMexyTouyHasi aTTeCTalus
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Ilpunoycenue 1

TemaTn4yecKHH IJIaH COACPKAHUA TUCHUAIIJIMHBI «JInnerHas 3.]1[‘66[)3» 0 HAIMPaBJICHUI0 MOATOTOBKH

01.03.02 «IIpuxknagnas MaTeMaTHKa U HHPOPMATHKA»

IMpoduin:
«AHTeUIEKTYaJIbHbIE CUCTEMbI YIIPABJICHUS TPAHCIIOPTOM»
(bakamaBp)
®opma 00y4eHUS — OUHAS
I'ox madopa 2023/2024
Buabl yueOHoii padoThl,
BKJIIOYAsi CAMOCTOSITEILHYIO Buabl camocTosiTe IbHOI PaGoThI Dopmsl
R - aTTe-
= B
Pasnen S i § padoTy CTy1eHTOB, CTY1E€HTOB cTanuu
= ) =
8 c 8 U TPYA0EMKOCTh B Yyacax
n/n CP | KC
J | I/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Pazgen 1. DiieMeHTHI JIMHEIHOM aJreo-
11 pb1 Matpuiisl, 1eCTBHS HaJl MAaTPUIIAMHU. 1 3 2 2 3
Omnpenenuteny, UX CBOWCTBA U BBIYHCIIE-
HHe. MaTpuyHas 3anuch CUCTEMBI JIUHEH-
1o | HBIX YPaBHEHMIA. 1 4 2 3 +
' Bruigaya 3aganuii  PI'P Ne 1 nmo Juueii-
HOM _ajre0pe.
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1.3

OOpatHass MaTpuiia ¥ €€ BBIYHCIICHHE.
MarpuuHas 3anuch CUCTEMBI JIMHEMHBIX
YpaBHEHU.

1.4

CucteMbl TMHEHHBIX aareOpanvdecKux
YpaBHEHUI, OCHOBHBIC IMOHSTHUS U OIIpeIe-
JieHus. PelieHre cucTeM JTMHEMHBIX ypaB-
HeHuit MetogioM Kpamepa, Mmetogom 00-
paTHOW MaTPULbI

1.5

Pemenne cucreM JTMHEHHBIX YpaBHEHUN
MerozioM ["aycca. Panr marpuisl. Teope-
Ma Kponekepa — Kanemim.

1.6

Meropn I'aycca B pOM3BOJIBHBIX CHCTEMAX
JUHENHBIX ypaBHEHUH. OAHOPOJHBIE CH-
CTEMBI JIMHEWHBIX YPABHEHUH.
CamocrositesibHas padora Nel no Jjm-
HeliHoii airedpe B ayANTOPUH

1.7

Pa3znen 2. Bexropsl. JIuneiinbsie onepanuu
HaJl BEKTOpamMH, MX CBOWCTBA. JIMHEWHbIE
KOMOMHAIMK BEKTOpoB. JIMHEWHO He3aBU-
CHMBIE W JIUHEWHO 3aBHCHUMEIC CHCTEMBEI
BEKTOPOB.

Bruinaya 3aganuii  PI'P Ne2 mo BekTOp-
HO# ayreope.

1.8

[Tonsitue 6Gazuca. KoopauHatel BeEKTOpA.
KoinmnaeapHoCTh,  OpPTOrOHANBHOCTH U
KOMIIJIAHAPHOCTh BEKTOPOB.

10

1.9

CkansipHo€ MpPOU3BEIECHUE BEKTOPOB U €0
cBolicTBa. BekTopHOE Nnpou3BeneHne ABYX
BEKTOPOB, €r0 CBOICTBA.

11
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1.10

CMmenianHOe IPOU3BENIEHUE TPEX BEKTOPOB
U ero cpoiictBa. Brruncienue oobema ma-
paienenumnena. YclIoBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJIBLHOCTH M KOMIUIAaHAPHOCTHU
BEKTOpOB. OpTOHOPMHUPOBAHHBIA Oa3uc.
Boluucnenune ckanspHOro, BEKTOPHOTO U
CMEILIaHHOTO MPOU3BEIEHUN BEKTOPOB, 3a-
JAHHBIX KOOpJAMHATAMH B OPTOHOPMHUPO-
BaHHOM 0Oazuce.

CamocrosiTesibHas padora Ne 2 o Bek-
TOPHOH ajiredpe B ayIMTOPHU

12

1.11

JIuneitnpie pocTtpancTBa. PazmepHOCTh U
0a3uc TMHEHHOTO MPOCTPAHCTRA.

Matpuna nepexoga ot 0a3zuca k Oazucy
npeoOpa3oBaHUe KOOPAWHAT BEKTOpa IpH
n3MeHeHnn Oasuca. COOCTBEHHBIC BEKTO-
pBl U COOCTBEHHBIE 3HAYEHHUS JHMHEWHOTO
oreparopa.

13

1.12

Pa3znen 3.KommjiekcHbIe YHCJIa U MHO-
roujeHbl MHOXXECTBO KOMIUIEKCHBIX YH-
CCJI. q)OpMI)I 3aIIUCHU KOMIIJICKCHBIX YHCEII.
OHepaIII/II/I HaJ KOMIIJICKCHBIMHU YHCJIaMHU.
Pasnoxxenne MHOroWIeHa Ha MHOMXHUTEIU
OCHOBHas Teopema anreopsl

14

1.13

Pa3nen 4. AnanuTnuyeckasi reoMmeTpus
Cucrempl koopauHar. Pa3nnyHble THIIBI
YPaBHEHUH IIJIOCKOCTH

Boiiaya sapanmuii PI'P Ne3 mo anauamn-
THYECKOI reOMeTpHH

15

1.14

Pa3nuuHble TUIIBI ypaBHEHUHN HPsAMON Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16
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1.15

B3auMHOe pacnonoxkeHue MpsAMBIX Ha
IJIOCKOCTH M B TPOCTpaHCTBE. Brrumcie-
HUE PACCTOSIHUM MEXAY JBYMS TOYKaMHU,
TOYKOM M IpsiMOW.. B3auMHoe pacnomnoxe-
HHUE TJIOCKOCTEW. Bbluncnenne paccTosHui
MEXIy TOYKOM U INIOCKOCTBIO
CamocrosiTesibHasi padora Ne 3 nmo ana-
JINTUYECKOW reOMeTPHH B ayUTOPUH

17

1.16

KpuBble BTOpOro mopsiaika uX IreoMeTpu-
YECKHE CBOMCTBA. YPaBHEHUs OJIUIMIICA,
runepOoiel, mapadoser OOmee ypaBHEHHE
KpUBOW BTOpOro mnopsaka. Ilpusenenue
KPUBBIX BTOPOI'O MOPSAJIKAa K KAHOHUYECKO-
My Buay. [loBepxHOCTH BTOpOro nmopsiaka

18

®opma aTTecTAlMU

21

Bcero yacoB nmo jucuMIJInHe

16

32

60

PT'P

caMm
pao.
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Ilpunosicenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hanpasnenune noarorosku: 01.03.02 «IIpuknaagnas MmareMaTHKa 1 HHPOPMATUKAY.
[Tpodwib: «MHTEMWIEKTYyalIbHBIE CUCTEMBI YIIPABIEHHS TPAHCIIOPTOM».
Kadenpa: «Marematuka.

1.MeToabl KOHTPOJISA 1 OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHHs

J1J1st KOHTPOJIS YCIIEBAEMOCTH M Ka4eCTBA OCBOCHMSI TUCIIMILIMHBI HACTOSIIIEH TPOTrpaMMOit
MPEAYCMOTPEHBI CISAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXYTOYHAS aTTeCTalusl (IK3aMeH).

2.1llkana u KPpUTEPHUU OLEHNBAHUSA Pe3yIbTATOB 00y4eHH S
®opmMa NPOMEKYTOYHOM aTTECTALMHU: IK3aMEeH

[TpomexyTouHasi arrecTanus oOydJarommxcsi B popMe SK3aMeHa MPOBOAMTCS O PE3yibTa-
TaM BBITMIOJIHEHHSI BCEX BUJOB Y4eOHOUH paboOThl, MPEAYCMOTPEHHBIX y4EOHBIM IUIAHOM MO JaHHOU
JTUCIUILIMHE, TIPU 3TOM YUUTBHIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJS yCIIEBAEMOCTH B TEUCHUE
cemectpa. O1eHKa CTeNeHU JOCTHKEHUS 00yJaloIUMUCS TUTAHUPYEMBIX Pe3yJIbTaTOB 00YUEeHHUS 110
JTUCIUIIMHE MPOBOJUTCS MPENoaBaTesieM, BEAYIINM 3aHITUS N0 JUCIUITINHE METOJIOM SKCIEepT-
HOI oueHkH. [1o uroram nMpomMexyTouHOM aTTeCTALMH [0 TUCUUILIMHE BBICTABISIETCS OLEHKA «OT-
JIMYHOY, «XOPOILO0Y», «yIA0BIETBOPUTEIHHO» WIH «HEYTOBIETBOPUTEIHHO.

[IIkana oueHnBaHUA Onucanue

BeimonHeHsl Bce 00si3aTesbHbIE YCJI0BHSI NMOATOTOBKH CTY-
JAEHTAa K NPOMEKYTOYHOH ATTECTALMH,IPEIYCMOTPEHHbIE
nporpaMMoil TuciuIuiHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
OtiinuHO TabynLax, onepupyeT NpuoOpeTEHHbIMU 3HAHUSMH, YMEHUSAMU,
HaBBIKAMM, IPUMEHSIET UX B CUTyalUsX MOBBIIICHHON CIOXKHO-
ctu. [Ipy 3TOM MOTYT OBITH TOMYIIEHB! HE3HAYUTEIbHbIE OLINO-
KM, HETOYHOCTH, 3aTPYAHEHUS NPHU NIEPEHOCE 3HAHUM U YMEHUU
Ha HOBBIC, HECTAHIaPTHBIC 3aJa4H.

BeimonHensl Bce o0si3aTesibHbIE YCJI0BHSI NMOATOTOBKHM CTY-
AEGHTA K MPOMEKYTOYHOH AaTTECTALMH,IIPETYCMOTPEHHBIE
Xopowo IIporpamMmMon TuCHUILUIMHBL. CTyIEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMHU. B TO ke BpeMs IIpu OTBETE MAOIYCKAET HECyllle-
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CTBEHHBIE IIOTPELIHOCTH, 3aJa4yd pEIIAeT C HEAOYEeTaMH, He
BIUSIONTUMH Ha OOLTUI X0/ pelIeHusl.

Y 10BIIETBOPUTEIILHO

BeimonHensl Bce 00si3aTe/ibHbIE YCJIOBHSI NMOJATOTOBKH CTY-
JAeHTa K MNPOMEXYTOYHOIl AaTTeCcTalMu,lIpeIyCMOTPEHHBIC
nporpaMMoil AucUUIUIMHBL. CTYAEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMCHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIMIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMCHUSIMH,
HaBbIkaMH. Ho mokasbIBaeT HermyOOKHe 3HAHUS, IIPH OTBETE HE
JOMYCKaeT TIpyObIX OIMMOOK WM HPOTUBOPEYHH, OJHAKO B
(GOpMyITHpPOBAaHNH OTBETa OTCYTCTBYET JOJDKHASI CBS3b MEXKIY
aHAJIM30M, apryMEHTAllMeH M BBIBOJAMH, B PELICHUH 33134 MO-
I'yT cofepKaThcs rpyObie ommOKu. J[ins momydeHus npaBuiIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIONINE BOTIPOCH.

HeynosnersopurensHo

He BbInonHeHs! 00s13aTe/ibHbIE YCJI0BUS NMOATOTOBKH CTYy/1€H-
Ta K NPOMEKYTOYHOH AaTTECTALMH, IIPEIYCMOTPEHHbIE IPO-
rpamMol aucuuiuinebl, UJIW cTyneHT neMOHCTpUpPYET HEIoJI-
HOE COOTBETCTBUE 3HAHWUM, YMEHHI, HABBIKOB IIPUBEJCHHBIM B
TabyuIax, AOMYCKAIOTCS 3HAUYUTENbHBIE OMIMOKH, MPOSBISETCS
OTCYTCTBHME 3HAaHUW, YMEHUM, HABBIKOB IO POy IOKa3aTelei,
CTYAEHT UCIBITHIBAECT 3HAUYUTEIIbHBIE 3aTPYJIHEHUS TIPU OIEpH-
POBaHUU 3HAHUSIMU U YMEHUSIMU.

3. OueHo4YHBbIE CpeaCTBA

IIpencrasnenue oue-

No | HammenoBanwue ore- Kpatkas xapakrepucTruka OLlEHOYHOTO
/m HOYHOTO CpEJICTBA CpeacTBa HOTHOTO CpeACTRa B
! P ®OC
1 KonTponbhas (camo- CpenctBo npoBepku yMeHui npumeHsTh | KoHTposabHbIe 3a1a-
cToATeNbHas) paboTa | TOJYYCHHBIC 3HAHUS I PEIICHUS 3a1a4 | HUs (IpuMep)
OTIpeIeNIEHHOTO TUIIA 110 TEME WM pa3jie-
(KP) oy
2 | PacuerHo- CpenctBo npoBepku ymeHuiM npuMeHath | Kommekt 3agaHuit
rpaduueckas pabota | ToOTy4YeHHBIC 3HAHUS MO 3apaHee ompene- | Ut BBITTOJIHEHUS
JIGHHOM METOJMKE MAJig pEelIeHUsl 3ajJad | pacueTHO-
(PT'P) WIM 3QJaHAd 10 MOAYJIIO WM JUCHH- | Tpadudeckoil paboTsl
MIJIMHE B LEJIOM.
YcTHbI CpencTBo KOHTPOJIA, OPraHU30BAHHOE KaK Bomnpocs! o
3 | ompoccobecenoBanue, | cienuanbHas Oeceqa MEAaroru4eckoro TeMam/pazzenam
(YO) pabOTHHKAa C OOYyYarOImUMCs Ha TEMBI, T CLUTUIMHBI
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CBSI3aHHBIE C U3YYaeMOW NHUCIUILIMHON, U
paCC‘-II/ITaHHOG Ha BBISICHCHUC 061,eMa
3HaHUH 00YyYaromEerocs Mo OnpeaeIeHHO-
My pas3Jely, TeMe, mpobdiaemMe u T.11.

Cucrema CTaHAAPTU3UPOBAHHBIX 3a,I[aHPII>i,

Tecr M03BOJIAIOIIAs aBTOMATU3UPO-
4 Bapuanr tecra
(T) BaTh IIPOLEAYPY M3MEPEHUs YpPOBHS 3Ha-
HUI 1 yMEHUI00YJaromerocs.
5 | Dk3aMeHalMOHHbIE CpencTtBo MpOBEpKH 3HAHWUM, YMEHMH, | DK3aMEeHAallMOHHbIE
OueTs HaBBIKOB. MOXKET BKJIIOYAaTh KOMIUIEKC | OMJIETHI.

TCOPCTUUCCKHUX BOIPOCOB, 3aad, IMPAKTHU-

(3b) y
YECKUX 3aJaHUHU.

3.1.Tekymnii KOHTPOJIb

OneHouHble CpeACcTBa TEKYILIErO0 KOHTPOJI YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE BOINPO-
Chbl U 33/1aHus B (popMe OJIAaHKOBOT'O TECTUPOBAHUS JUIsl KOHTPOJII OCBOCHMS OOy4aroIIUMUCS pas-
JIeJI0B TUCUMILIMHGL, ipueM PI'P.

Conep:xanue pacueTHO-TpapuuecKoil padoThl.

Pacuerno-rpaduyeckas padora Nel nmo jquHeiiHoi anreope.

Kpatkoe copepxanne pacueTHO-rpaduueckoit paboTh:

Martpuupl u onpenenutend. PemeHne cucteM JTHMHEHHBIX alreOpanvyeckux ypaBHEHHI METoJlaMu
["aycca, Kpamepa u oOpaTHON MaTpUIbL.

PacuerHo-rpaduueckas padora Ne2 no BeKTOpHOI ajreope.

Kpatkoe copepxanue pacueTHo-rpaduueckoil paboTh:

BexTopsl, aelictBus HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHHS BEKTOPOB.
PacuetHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reoOMeTPHH.

Kpartkoe coaeprkanue pacueTHO-Tpaduueckoi paboThI:

Paznuunble BUABI ypaBHEHUH NIPSMOM U INIOCKOCTH. B3anMHOE pacnosioxKeHue MpsIMbIX Ha TUIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmiekT 3amannid

AJIsl BBINIOJIHEHHUs pacyeTHO-rpagudeckux pador (PI'P)
1o qucuuiuivee «JInneiinas aaredpa»

PI'P Nel, yactn 1

-11 0 2 0 2
3amanue Nel. Jlanst Mmatpumet A=| 1 3 2 | mw B=|0 -3 3
4 0 -3 1 1 -1

BoimonauTs aeiictus: A’ +8B' .
3aymanue Ne2. ITpo/o/mknTh JaHHOE MaTpuyHoe paBeHcTBo (2A+3B)* —4A* —6AB =...

U IPOBCPUTH CI0 AJId MaTpHUI] AuBwn3 NEepBOTO  3aJlaHUs.

3ananue Ne3. BeIuuCINTh OonpeaenuTeNb IByMsl ClIoco0aMu: pas3ioKeHHEM IO MEPBOil CTPOKe U
pa3IokKEHUEM IO TIEPBOMY CTOJIONLY.

21




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

3amanue Ne4. JIns qaHHOM MaTpuIlbl HAWTH oOpaTHYIO MaTpuily. CrenaTh IPOBEPKY.

1 0 2
1 1 0}.
-1 2 3

3azanue No5. Peuts matpuunoe ypasaenne AXB = C (maiitu X). Caenars npoBepky.

S L NS

3aganue No6. HailTu panr MaTpuisl.

1 -1 2 3 7
0 5 43 1
2 3 8 9 15|
3 -8 2 6 20

PI'P Nel, 3aganus no pelieHMIO CHCTEeM JIMHEHHBIX ajiredpanyecKux ypaBHeHU

3ananue Nel. Pemuth cucremy meronom Kpamepa. Cnenatb npoBepKy.

X +4X, =X, =2
2X +2X, +3X, =7
3% +6X,—2% =1

3aganue No2. Peruth cucremy u3 Nel meToioM oOpaTHOM MaTpUIIbL.
3aganue Ne3. Pemuts cucremy u3 Nel meronom ["aycca.

3aganue Ne4. Permuth HeOAHOPOAHYIO cucteMy MerosoM ["aycca. Haiitu ob1ee pemieHue u yacTt-
HOE PELICHNUE.

X, + X, +2X; +3X, =5
3%, +2X, — 4%, — 2%, =1
oX, +4x, + 4x,=11

3ananue NoS. Pemuth ogHOpOIHYIO cucteMy metonoM ["aycca. Halitu obmiee pemenue u @CP.

2%, +6x, —9%x,-9x, =0
4x, —5%; + X, =0

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

PI'P Nel, yacth 2
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3aganue Nel. Tlokazarb, 4TO BEKTOpHI M, n,
Bektop a mo sromy 6asucy: mM=(1, -1, 2),n=(2,0,3), p=(-2,-11),a=(5-4,13).

P o0pa3yroT 6a3uc B MPOCTPAHCTBE U PA3TIOKHUTH

3aganue Ne2. Jlanbl BekTOpsl M ¥ N . BBHIICHUTL — KOJUIMHEAPHBI JIM BEKTOpLl & U b .

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

,ecnn |M|=642,[n]=2, (mA,ﬁ) =135", a=6m—m.

3aganue Ne3. Haiitu |§

Bananue Ned4. Jlan A ABC. Haittu £B,ecnim A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue No5. Tlpu kakux 'x" Bektophl A U D nepnenmuxymnsapusl?

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

3aganve No6. Haiitu miomans napamieorpaMma, HOCTPOEHHOTO Ha BeKTopax a u b .

_ N V4
a=2m-5nb=m+n,|m| =12, |n|=3, (M, ﬁ)zg.

3aganue Ne7. Haiitu rtomans tpeyroiabauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlambl BekTopsl a, D, C . BBIACHUTE — KOMILUIAHAPHEI JIM BEKTOPHI. ECIIM BEKTOPBI He

KOMILIAHAPHBI, TO HAliTH 00beM MapajulelleuIe a, IOCTPOEHHOro Ha BeKTopax a, b, C u ompe-

JIEITUTh — KaKyI TPOHKY OHH 00pa3yroT.
a(l;-1;5),b(2;4;-2),c(3;0;1).

3amanre Ne9.  Jlnsg nuHeiHOro omepatopa A 3amaHbl 00pas3bl 0a3MCHBIX DJIEMEHTOB
Ag,, Ag,, Ag,. 3amucars MaTpuiy oneparopa A B Oasuce €, €,, €, u HaiiTh 00pa3

yemMeHTra X .

Ag, =T7g, +38,-28, Ag,=¢

|
@]
N
+
I
@]
@
>
@|
w
Il
N
D]
S
+
N
@]
N
+
w
@]
@

X=2¢g —4¢€,+¢,.
3aganue Nel0. Haiitu coOCTBEeHHbIE 3HaUEHHS U COOCTBEHHBIE BEKTOPbI IMHEHHOTO Oreparopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM Oa3uce MaTpuieit A= 7 o)

PI'P Ne 1, yactp 3

Bamanue Nel. Tlpsimast |, mpoxomut yepes Touky A mapamtenbHo Bekropy . [Ipsmast |, mpo-

XOIUT yepe3 Touky B meprnenaukynspHo BekTopy N . HaliTi TOYKY mepecedeHus IpsSIMbIX U YOI

mexay aumu, ecmn - A(3;5),7(1;3), B(0;5),n(-3;4).

23



Baganue No2. Jlana npsimast |, . [lpsimast |, mpoxomut wepes rouku A u B. Haiitu paccrosaue ot
Touku nepecedenus npsmbix |, u |, mo npsimoii 1.

|1.{y:3t+4, A(4:0), B(7:3), |,:9x-12y+2=0,

3ananue Ne3. Haiitu paccrosinue ot Toukn M 1o mimockoctu @, npoxonsiuei yepe3 Touky A

nepnenaukymspuo sekropy N, ecm M, (0; 1;7), A(2;-1;4), N (6; 22; -3).

3amanue Ne4. Haiftu yroa Mexny INIOCKOCTBIO ¢ M INIOCKOCTBIO [3 , IPOXOAAIICH Yepe3 TOUKH

ABuC,ecmm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanue NoS. 3amucaTh KAHOHMYECKUE YPAaBHECHUSI PSIMOM, 3aIaHHON OOIIIMMHU YpaBHEHUSIMH.

X+2y—-9z2-10=0;
3X+4y+8z-24=0.

3ananue Ne6. Haiitu TouKy nepecedeHust mpAaMoi | W IIockocTd @ W yros Mexay HUMH.

I:XLZ:X:Z—_l; a:x+2y-3z-12=0.
3 4 -2

Baganue No7. Tlpsimast |, mpoxoxur yepes toukun 4 u B. Ilpsmas |, mpoxomaut uepe3 rouxky M
IIEPIEHMKYIAPHO IOCKOCTH ¢ . Haiitu yron mexay npsimbimu |, u |, v BbIsscHuTs — nesxat jiu

OHU B OJJHOM IJIOCKOCTHU UJIHU CKPCIIUBAIOTCA.

A(9;-31),B(4;4,-5),M (-11%-11), «a:2x+3y-z-1=0.

(x+3)°  y°
49 25
Tpuchl. [locTpouTh KpHBYIO, H300pa3uTh (POKYCHI, AUPEKTPHUCHI.

3aganue Ne8. Jlns naHHON KpUBOM =1 ykazarb (OKYCBHI, IKCLIEHTPUCUTET, TUPEK-

3ananme Ne9. Tlpusectn ypaBHenue kpusoit 9X> —25y° —18x + 200y —616 =0 k kaHOHHYECKO-
MY BHY U IIOCTPOUTH KPUBYIO.

KonTtpoJabHble 3a1anns (mpuMepbI)

BapwuaHrT.

1. HaitTh 3HaYeHUsA MaTPUYHOrO MHOToY1eHa F(A)

f(x):—x3+2x2—x+3,A=(_1 Oj
3 2

-2 0 8 1 -5

2. HaliTn paHr maTpuLbl NPUBEAEHNEM K CTYNEHYaToOMy BU
p puLLe NpuBes y L
11 -3 13 5 17
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1 2 1
3. BbluMcAnUTb onpeaenvTtens NpuBeAeHMem K cTyneHdatomy snagy (3 -5 3
2 7 -

4. Halitu matpuuy, obpaTHyto AaHHOW (a). PewnTb maTpuyHoe ypaBHeHue (6)
1 2 1

@ |3 -5 3 (6)(1 _Zjux{_z 3 5]
> 7 1 3 4 3 -1 0

5. PewnTb cuctemy ypaBHeHUI. YKa3aTb obLiee n 04HO YacTHoe pelleHume (a).

PewnTb cMcTeMY C MOMOLLIbIO 06paTHOM MaTpuLbl U No popmynam Kpamepa (6)

4x, +9%, —5%X; —8X, =5 X, +2X,+ %X, =5
(@) 93X, +7X, —2X, —4x, =4 (6) < 3%, —5X, +3X;, =—7
2% +5X, + X, +3X, =3 2X +1TX, — X, =13
BapuaHTt
1. PacnuncaTtb pasnorkeHune BeKTopa ;( Nno BeKTopam B aF
x={5-12,1}, p={1-30}, q={1-11}, r={0,-12}

2. KonnnHeapHbl v BekTopbl P mn Q7?

a=1{2,01}, b={-231}, p=2a+2b, g=3a-2b

3. [laHa nupamuga c BepwinHamu B Toukax AAAA,.

A(-2,4,8), A(4,-1,2), A(-8,7,10), A,(-3,4,-2)

HainTu:

a) yron mexay pebpamu AA,, AA,

6) 06bem Nnpamuabi

B) A/IMHY BbICOTbI OMyLEHHOM Ha rpaHb A A A,

r) HaliT1 ANVMHY MeAmnaHbl, NPOBEAEHHYIO 13 BepwnHbl A K pebpy A, A

4. BblumcnauTb naowanb napasnjenorpamma, NOCTPOEHHOro Ha BeKTopax a u b O — Yyron mexay BeKtopa-

MMBM&

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

BapuaHT
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1. Haittut pacctostme ot Toukn M, go nnockocti (M;M,M):
M, (-9;10;2), M,(0;7;-4), M, (4;8;-1), M,(-2;13)

X+y+z-2=0
X—y—-3z+6=0

2. BbInucaTb KAHOHWYECKOE YpaBHEHME NPAMOIA: {

Xx-2 y-3 z+1
1 —4

MXxX+y+2z-9=0.

3. HaliTn To4Ky nepeceyeHna NPAMOI U NJOCKOCTU:

x-1 Z
4. Hantn Touky P, cummetpudnyto Touke P otHocuTensHo npamoit | : P(O;—l; 3) " T:llzi.

5. Hanucatb ypaBHEHME NIOCKOCTU & NPOXOAALLEN Yepes TOUKY M0 M nepneHAnKyNapHO npamow
(MM,): My(3;2;0), M, (4,1,5), M,(2;,-14).
6. Hant KocuHyc yrna mexay nnoCKOCTAMMU & U 0, :

o :3X—y+3=0, a, : Xx-2y+52-10=0

BapnaHT 3aJaHui MPOMEKYTOIHOI'0 TECTA

1.1. HaitTu paHr maTpuLbl NpUBeLeHNEM K CTyNeHYaToMy BUAY

-8 2 -6 -3 -13
1 -3 183 5 17

1 -2 -2 3 5
1.2. PelwnTb MaTpUYHOE YpaBHEHME (X =
-3 4 3 -1 0

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

2.1. HanucaTb pa3noxeHune Bektopa X Mo BeKTopam 6,&, X= {5, —12,1} , P= {1, -3, O} , (_Ii = {1, —1,1} ,
r=1{0,-12}

2.2. BbIMMCANTL NA10WaAb NAPaNNenorpamma, ToCTPOEHHOrO Ha Bektopax & u D & — yron mexay Bektopamm pwvuq

I ~ A~ N [ T

a=2p+q,b=p-3q, Ip|=2,[d]=2, a==

2.3. laHa nupamuaa c BepmMHaMmM B TOYKax A1A2A3A4 A(G,l, 3) , AZ(G, —2, —3), A3(2, 2, 0) , A4(—5,1, O)

HaliTu 4nnMHy meamaHbl, NPoBeAEHHYIO U3 BEPLUUHBI Al K pebpy AZA3

Xx-2 y-3 z+1
1 —4

mX+y+2z-9=0.

3.1. HaliTu TouKy nepeceyeHmns NPAMOW U NNOCKOCTHU:

3.2. HaitTi Touky Pl cummeTpuuHyio Touke P otHocuTensHo npamoii | : P(O;—l; 3) "

x-1
1
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3.3. HanucaTb ypaBHEHMWE NIOCKOCTU (X MPOXOASALLEN Yepes TOUKY MO W NepneHamMKyNspHO  NPAMON (Mle):
M, (3;2;0), M,(415), M,(2-14).

4.1. [laHa Kpu1Basi BTOPOro NopagKa X- +4y2 —12x+16Yy+16 =0 . Mony4nTb KaHOHMYECKOE YpaBHEHUE KPUBOI U NMOCTPOUTL .ee

’ ’ ’
4.2. CoctaB1Tb MaTpuLy nepexosa ot 6asuca €,6,,6; K 6asucy €, ,€, ,€; , ecnn

€ =26 +6€,+8E,;, & =6 —6&,+6,; 6 =6 +26, +6,

Kpurepum ouenku:

- OIIEHKA «3aYTEHO» BBICTABJISIETCS CTYJICHTY, €CIIM OH PETYJIIPHO B TEUEHHE CEMECTpa Mpe/CTaB-
JISUT pelleHusl 3a1a4, BHIIIOJHUII MOJHOCTRIO BCE 3aJJaHUs U UX 3allUTHJI, OTBETUB Ha BOMPOCHI Ipe-
110/1aBaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABISETCS CTYJEHTY, €CIM OH HEPETYJSIPHO B TEUCHHUE CeMecTpa Mpei-
CTaBIISUI PEILICHUS 3a/1a4, BHIIOJIHII 3a/IaHHsI He TIOJHOCTBIO MIIM BOOOIIE HE MPEACTABISI PabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEroaaBaTes.

JUia npoBefeHHs TEKYLIEro KOHTPOJSl 3HAHUM CTYJIEHTOB B JUCTAaHLMOHHOM (opMaTe B
pa3paboraHHbIX Kadenpoit «MaTemMaTuka» OHJIAWH-Kypcax HMEIOTCS HMPOMEXYTOUYHbIE (TIPOOHBIE)
TECTBI.

3.2. IIpomMe:KyTOUHAS aTTeCTALUSA

[IpomexxyrouHast aTTecTanus - (3K3aMeH) IMPOBOIUTCS 110 OMIIETaM B YCTHOU (opMme.
Bpems a1 noAroToBKM 0TBETa Ha BOIPOCHI HE Oosee 45 MuH.

bureT BKIIIOYaeT TeOpEeTHYECKUI BOIIPOC M 33/1a4H.

KoMrieKThl 95K3aMeHaMOHHBIX OMJIETOB XpaHsATCs Ha Kadenpe «MaTemMaTukay.
TumnoBble BApHAHTHI ONJI€TOB MPUJIATAIOTCH.

KoMmmuiekT Bonpocos
0 TUCLUIUINHE
«JIuneiinas aaredpay»
Matpu1ibl, TUIIBI MATPHIL.
Onepanuu ¢ MaTpuLlaMy, UX CBOMCTBA.
YMHOK€EHNE TPSIMOYTOJIbHBIX MaTPULL.
MarpuuHnas popma 3aIuc CUCTEMBI TMHEHHBIX aIreOpanuyecKux ypaBHEHHH.
Onpenenurenu U UX CBOWCTBA.
[TonsiTue onpeaenurens. MUHOPHI U anreOpanyeckue JOMOTHEHHUS.
CucreMbl TUHEHHBIX aNreOpanyecKux YpaBHEHUM, OCHOBHBIE TOHATHS U ONPEIEIICHUS.
[TpaBuiio Kpamepa penieHust cucTeM JIMHEWHBIX ypaBHEHUI.
OOpatHas MaTpula ¥ €€ BbIUKCICHHE. Y CIIOBUE CYLIECTBOBAHMSI 0OpaTHOW MaTpPHUIIBI.
10 Pemenue cucteM TMHEHHBIX anredpanyeckux ypaBHEHUH METOJI0M 00OpaTHOM MaTpUIIbL.
11. Meton "aycca penieHns CUCTEM JIMHEHHBIX YpaBHEHHH.
12. Perienue npou3BOIbHBIX CUCTEM JIMHEWHBIX YpaBHEHUH MeToioM [aycca.
13. Panr matpurpl. Teopema Kponekepa — Kamemm.
14. OpHoponHbIe cucTeMBbl TUHEHHBIX ypaBHeHUH. Kpurepuil cymecTBOBaHUSI HETPUBHUAIBHBIX pe-
IIECHHI.
15. ITonsATHE BEKTOpA U TUHEWHBIE ONEPALIUU HAJl BEKTOPAMH, CBOICTBA onepanui.
16. JIuneitHast KOMOWHAITUS BEKTOPOB.
17. JIuneiiHast HE3aBUCUMOCTh U JIMHEWHAs 3aBUCUMOCTh T'€OMETPHUYECKUX BEKTOpoB. Kputepuit
JIMHEWHOM 3aBHCUMOCTH.
18. ITonsaTue 6a3zuca. KoopanHaTsl BEKTOpA.

©CoNoa~wWNE
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19. OpronopmupoBanHbIii 0azuc. Pa3noskeHne BeKTopa 1o BeKTopam Oasmuca.

20. YnopsimoueHHast TpoiKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE M CMEIIAHHOE TPOM3BEACHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oasuce.
22. Y CIIOBUS OPTOTOHATIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpwuia nepexoza ot 6a3uca kK 0aszucy.

25. CoOcTBEHHBIE BEKTOPBI 1 COOCTBEHHBIC 3HAYCHHSI MATPHIIBL.

AHajuTH4YecKas reomMeTpusi

1. Cucremsl koopauHar. JlekapTOBBI IPSIMOYTOJIBHBIE KOOPAMHATHI Ha IJIOCKOCTU U B IPOCTPaH-
CTBE.

[TomnsipHas cucrema KOOpAUHAT.

Paznuunble TUIIBI YPaBHEHUH IIJIOCKOCTH U IIPSMOM.

Boruncnenne paccTossHUA MEXy IBYMs TOUKaMHU, TOYKOM U MPSMOM, TOUKOW U IJIOCKOCTBIO.
Boruncnenue paccTosHNUS MEXAY CKPELIMBAIOIIMMUCS IPSIMbIMHU.

Brruncnenue yrioB MeKIy AByMsl IPSIMBIMU, IPSIMOU U IUNIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.
KpuBble BTOpOro nopsiika HMx reOMETPUUYECKHE CBOMCTBA M ypaBHEHMs. lIpuBeneHue kpuBou
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BULY.

8. Kanonumueckue ypaBHEHHUs HIUIHIICA, THIIEPOOIIBI, TApaOOIIbL.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOIO MOPSIIKA.

10. Kanonnveckue ypaBHEHUs Cephl, SJUIUIICOUA, KOHYCOB, TUIIEPOOTIOUI0B, TapadoIOnI0B.

Noakown

Tunosbie BApUAHTHI OUJIETOB
1o JucuuIuiiHe «JIuneiinas anaredopa»

MHUHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKOI ®EJEPALINNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 0a30BBIX KOMITETCHIIHH, Kadenpa «Matematuka
Hucuunnuna «JIuneitHas anreGpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUIET

1. Omnpenenutenu U UX CBOWUCTBA.

2. Pewnrs MarpuuHoe ypaBHeHHE XB=A, eciu Az(lz ZJ Bz[_t ZJ

2% —3x%, =12°
4. JlaHbl BeKTOPHI a =(-5,9,8), b =(-31-2), € =(-8,10,-10). [IpoBepuTh — KOMILUIAHAPHBI JIU OHH.

3. PemmuTs cucteMy MeTO10M 00OpaTHOM MaTpPUIIBI {

Ecnu Het, HaiiTh 00beM Tapasiiesienune/a, OCTPOSHHOTO Ha BEKTOpax a,b,c.
5. Haiitu yron Mexay BekTopamu a =(L-2-2) 1 b =(2,0,1).

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemMatuku « 03» 05 2023 r., mpotokon Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /
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MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAITN

®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWI MOJMTEXHAYECKHWII YHUBEPCHTET»
(MOCKOBCKMI1 TOJIUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Marematuka
Hucuumuaa  «JluneitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Jluneitnas koMOuHanus BekTopoB. basuc. Koopaunarsl BekTopa.

12 -1
2. BbIUMCIUTH ONPEeAETUTENh MAaTPUIBl C = AT ,econ A=|3 1 0.
011
3. Pemmure cucteMy ypaBHEHH MeToAoM ['aycca < x, +5x, —3%;3 =1,

4. Tlokazath, 4To BEKTOpPHl M= (L-12), n=(2,0,3), p=(-2-11) 06p8.3y}OT 0a3uc B MPOCTPAHCTBE.

5. Jlano oOmiee ypaBHeHue npsiMoii  —2x+3y—5=0. HammcaTs: ypaBHEeHUE NPSIMOH C YIIIOBBIM

K02 (HUIMEHTOM; YpaBHEHUE IPSIMOM B OTPE3Kax; HOPMAIIbHOE YPABHCHHE MTPSIMOM.

YTBepkaeHo Ha 3aceqannu Kadeapsl MatemMaTuku « 03» 052023 r., mpotokon Ne 10

HN.o. 3aB. xadenpoit H.B. BacunbeBa / /

Z[J'ISI MMPOBEACHUA IMPOMECIKYTOUHOI'O KOHTPOJIA 3HaHUI CTYACHTOB B JUCTAHIITMOHHOM CI)Op—

Mate B pa3paboTaHHbBIX Kadenpoit «MaTeMaTrkay OHJIaiH-Kypcax UMEIOTCSI HUTOTOBBIE TECTHI.
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