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

K ocHOBHBIM yenam ocBO€HUS TUCHMILTUHBI «JIuHelHas anrebpa u nuddepeHnransHoe
WCYHUCIICHUE CIEAYET OTHECTH:

- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;

- ipuoOpeTeHne CTyJeHTaMH IUPOKOTr0 Kpyra MaTeMaTHYECKUX 3HAHUN, YMEHUM U HaBbI-
KOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTUBHOMY MBIIIJICHUIO
HapsIly ¢ pa3BUTHEM MaTeMaTUYECKOW UHTYUIINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKU CAMOCTOSITEIILHOTO U3yUeHUsI YUeOHOW U Hayd-
HOM JTUTEepaTyphl, COJEpKaIIC MaTeMaTUYECKIE CBEICHUS U Pe3yJIbTaThl;

- IOJIFOTOBKY CTY/ICHTOB K JIESATEIILHOCTH B COOTBETCTBHH C KBATH(PUKAITMOHHOMN XapaKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4ncie (GOpMUPOBAHHE YMEHUHN UCIIOJIB30BATh OCBO-
€HHbIEC MaTeMaTUYECKHNE METO/IbI B TPOPECCUOHAIBHOU JIEATETLHOCTH.

- MOATOTOBKY BHICOKOKBAJIM(DUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHUSIX LU(D-
pOBOI TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOU HU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBOeHUs TUCIMIUIAHGI «JIMHelHas anredpa u qudepeHnnansuoe
UCYHCIICHUE) CIIETyeT OTHECTHU:

- OCBOCHHE CTYJCHTaMHU OCHOBHBIX MOHSATUH, METOJI0B, (POPMUPYIOIIHMX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOUMYIO JUIsl YCIIEIIHOTO PELICHHS MPUKIIAAHbIX 3a/1a4;

- (popmupoBaHue y cryaeHTa Tpedyemoro Habopa KOMIETEHIH, COOTBETCTBYIOIIUX €T0
HAIPAaBIIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenue no aucuuruinae «JInHeinas anredpa u nuddepeHuanbHOe HCYUCICHUE)» HAPABICHO
Ha GOpMHUPOBaHKE y 00yUAIOMINXCS CIEAYIOINX KoMIteTeHIni B cootBeTcTBUU ¢ PI'OC 01.03.02
(ypoBeHb OakanaBpuata) o HarpasieHuto noaroroBku 01.03.02 IpuknagHas MaTeMaTHKa U UH-
dopmarnka, yTBepKIEHHBIM TpukazoM MunoOpHayku Poccum ot 10.01.2018 Ne9 (pea. ot
27.02.2022):

Kox u HamMeHOBaHHe KOMIIEeTeHIIHI NapukaTopsl 10CTHAKEHHA KOMIIe-
TeHUHH
OIIK-1. CnocoOeH npuMeHATh (hyH1aMeH- NOIIK-1.1 Ucnons3yeT MeTO/IbI MaTeMaTu-
TaJIbHbIE 3HAHUSI, TOJYYEHHbIE B 00JIACTH Ma- | YECKOTO aHaJu3a U MOJIEIIMPOBAHUS NS pe-
TEMaTHYECKUX U (MJIM) €CTECTBEHHBIX HAYK, LIeHMsI IPUKJIAIHBIX 33a]a4 B TpodeccroHab-
U MCII0JIb30BaTh UX B MpodecCHOHATIBHOM 1e- | HOH chepe
ATEIILHOCTH NOIIK-1.2 Ymeer ucrnosnb30BaTh OCHOBHbBIE

3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIIUIUIMH B
npo¢eCCUOHANBHON NeATETHLHOCTH, IIPUME-
HATh METOJIBI MATEMATHUECKOTO aHalln3a U
MOJICTTUPOBAHUS TCOPETHUSCKUX M IKCIICPH-
MEHTAJIbHBIX UCCIIEIOBAHUIN

HOIIK-1.3 Ucnonp3yeT B mpodeccruoHab-
HOM JIeATENHHOCTH 3HAHUS O MaTepuaax,
MPUMCEHACMBIX IJIA U3rOTOBJICHUA )IeTaHeﬁ u
COOPOYHBIX €IWHUI] aBTOMOOWIIEH, aHATTU3HU-
PYET TEOPETUUECKUE U DKCIIEPUMEHTAIILHbBIE
Hay4YHBIEC UCCIIEIOBAHUS 110 TIOUCKY U TPO-
BCPKC HOBBIX Hﬂeﬁ COBCPUHICHCTBOBAHUA




HAa3eMHBIX TPAHCIIOPTHO-TEXHOJOTUYECKIX
MaIlliH, UX TEXHOJIOTUYECKOT0 000py10Ba-
HUSL

NOIIK-1.4 Ocymectnisier HHPOPMALIUOH-
HBIH MOMCK MO OT/IEIbHBIM CUCTEMaM O0BEK-
TOB MCCJIEI0BAaHUs, aHAJIM3UPYET TEOPETUYE-
CKHe€ U DKCIIEpUMEHTAJIbHbIC HAYYHbIE HCCIIe-
JIOBAHMUSI 110 TIOUCKY U ITPOBEPKE HOBBIX UEH
COBEpIICHCTBOBAHHUS HA3€MHBIX TPAaHC-
MIOPTHO-TEXHOJIOTMYECKUX MAIlIUH, UX TEXHO-
JIOTUYECKOro 000PYAOBAHHUS.

NOIIK 1.5 YmeeT ucnonb3oBath PU3NIECKIEC
SIBJIGHUS B DJIGKTPOTEXHUYECKHUX U DJIEKTPOH-
HBIX YCTPOWCTBaX HH(POPMALMOHHBIX CHCTEM
I UAeHTUPUKAUHN, GOPMYITHPOBAHUS U pe-
LIEHUS] TEXHUYECKHUX U TEXHOJIOTHYECKUX
po06JIeM SKCILTyaTallui TPAaHCTIOPTHO-TEXHO-
JIOTMYECKHUX MAIIMH U KOMILIEKCOB

2. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeibHON NPOrpaMMbl

JucuurinuHa oTHOCUTCA K 00s3aTenbHOM yacTu 6510ka bl: Monyns «Marematuueckue u ecre-
CTBEHHO-HAYUYHbIE JUCLUIUIMHBDY.
E€ nzyuyenne obecrieynBaeT u3yueHue JUCIUTUIIMH
B o6sazamenvroti yvacmu:
- MaTeMaTUYECKHI aHaIn3;
- husmka;
- IPOrPaMMUPOBAHUE;
- OCHOBBI MEXaHUKH;
- OCHOBBI MaTepUAJIOBEJICHUS U CONIPOTUBIICHUS MaTEPUAJIOB,;
- aHAJIUTUYECKasl TMHAMHUKA U TEOpHUs KoJIeOaHU;
- METOJl KOHEYHBIX 3JIEMEHTOB,
- nudepeHImanbHbie YpaBHEHUS U KOMILJIEKCHBIA aHAJIU3;
- YpaBHEHUS MaTeMaTH4eCKON (U3HKH;
- TEOpHS BEPOSITHOCTEM U MaTeMaTUIeCKasi CTATHCTHKA.
B uacmu, ghopmupyemoii yuacmuuxamu oopazo8amenbHbixX OMHOULEHUIL.
- IMHAMHKA U TPOYHOCTh OECITMIIOTHBIX TPAHCTIOPTHBIX CPEJICTB;
- TEOpHUSl aBTOMATUYECKOTO YIPABIICHUS TPAHCIIOPTHBIX CPEJICTB;
- UHTEJJIEKTYaIbHBIE CUCTEMBI YIIPABIICHUS TPAHCIIOPTOM.
B uacmu snexmugnvix oucyunium:
- YACJICHHBIE METO/IHI;
- METO/Ibl BBIUNCIICHUH.

3. CTpyKTypa M coaepkaHue JUCHUILTHHbI

OO01mas TpyA0eMKOCTh AUCHIUTUINHBI COCTaBIsAET 3 3a4eTHbIE enuHuUIIb -108 vacos.

3.1. Buabl yue0HOii padoThl H TPYA0EMKOCTH




n/n Bup yuye6Hoii padoTbi Koauueerso Cemectp 1
4acoB
AyIMTOpPHBIE 3aHATHS 48 48
B ToM guce:
Jlexuun 16 16
1.
CeMuHapcKue/mpakTHIECKNUE 3aHATHS 32 32
2.
JlaboparopHbIe 3aHATHS - -
3.
CamocrosiTesibHas padoTa 60 60
IIpoMe:kyTouHasi aTTECTALMSA
9K3aMeH c) E)
Hroro 108 108

3.2. TemaTu4ecKHil MJIaH U3y4YeHH s JUCITUINHBI

Pasmemién B mpunoxenuu 1 k pabodeit mporpaMmme.

3.3. ConepixaHue pa3iesioB JUCHUILIAHBI

BBenenue

HpeI[MeT, 3ala41 U COACPKaHNUC NUCHUITIIINHBI. OCHOBHBIE 3TAIIbI PasBUTHUA AUCHUIIIIMHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B IIOATOTOBKE 6aKaJ1aBpa, CBA3b C IPYTIrUMHU JUCHUILIIMHAMU.

Paznes 1. DineMeHTBI IMHEHHOM aaredpbl

Tema 1. MaTpuubl U OnIpeaeJIUTEH.

[Tonsitue matpunel. Buasl Mmatpun. JlefictBust Hag MmaTpuniaMmu. Onepanuy HaJ MaTpULIAMU
U Ux cBoicTBa. Omnpenenureny, uX cBocTBa U BbrunciaeHus. [lonstus muHopa u anreOpauye-
CKOro JI0NoyIHeHUs. PasnokeHue onpenenuTens Mo JIeMeHTaM CTPOKU WU cTonOna. Beraucie-
HUE OIPEIEIUTENECH pa3INYHOTO NOPsIKa.

OOparHast MaTpulla U AITOPUTM €€ BBIYMCICHUS. DJIeMEHTapHble peoOpa3oBaHus Mart-
puw. ITpuBeneHne MaTpullbl K JUAroHaIbHOMY WIIM TpanelUeBUIHOMY BUy. MarpuuHas Gpopma
3alMCcH CUCTEMbI JIMHEWHBIX alredpandeckux ypaBHeHUU. PaHT MaTpuLibl.

Tema 2.Pemienne cucrem JHHEHHBIX aJre0panyecKux ypaBHEeHHH.

CucteMsbl JIMHEHHBIX anredpanyecKuX ypaBHEHHH, OCHOBHbIE MOHATHUS. PemieHne cuctem
JMHEHHBIX ypaBHeHUH MeTo1oM Kpamepa, meTonom obpatHoil MaTpulisl, MmetosioM ["aycca. Teo-
pema Kponekepa — Kanemumm. Pemienue npon3BoIbHBIX CUCTEM JIMHEWHBIX YPaBHEHHI METOJOM
["aycca. Pemienne ofHOpOAHBIX CUCTEM JIMHENHBIX ypaBHEeHUN. Kpurepuii cylecTBoBaHUs HETPH-
BHAJIBHBIX PELICHUN.



Pa3zgen 2. JiieMeHThI BEKTOPHOM ajaredpbl

Tema 1. JIunelinsle onepaluy Haj BEKTOPaMHU, X CBOMCTBA. JIMHelHbIe KOMOMHAITNH BEK-
TOpOB. JIMHENWHAs 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpOB. basuc cucremsl BekTopoB. Enun-
CTBEHHOCTb PA3JI0’KEHUs BEKTOpa 1o 6a3ucy. OpTOHOPMUPOBaHHBIN 0a3uc.

Tema 2. CxanspHOe, BEKTOPHOE U CMEIIAaHHOE IMPOM3BEACHHS BEKTOPOB, HX CBOMCTBA. Y CIIOBUS
OpPTOTrOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMIIAHAPHOCTH BEKTOPOB. BBIUKCIICHUE CKAISIPHOTO, BEK-
TOPHOTO M CMEIIIAHHOTO IMPOM3BEICHUI BEKTOPOB, 3aJaHHBIX KOOPIMHATAMH B OPTOHOPMHUPOBAH-
HOM Oa3mce.

Tema 3. Jluneiinbie npoctpancTsa. [loHsaTHE 6a3uca IPOCTPAHCTBA TEOMETPHUUECKUX BEK-
TopoB. [IpeobpazoBanme MaTpHIIBI TMHEHHOTO OTIepaTopa MpH nepexo/ie ot baszuca k 6azucy. Coo-
CTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI MATPHIIBIL.

Pa3zgen 3. KoMmiekcHbIe YMCJIa H MHOTOYJICHBI

IIoHsATHE KOMIIJIEKCHOT'O YHCIIA. q)OpMBI 3aIIMCH KOMIIJICKCHBIX YHUCCII. I[eﬁCTBHH HaJa KOMIIJICKC-
HBIMH 4YHUCJIaMU. (DOpMy.]'Ia MyaBpa. H3Bneuenue KOPHA N-0#1 TTOJIOKUTEIHLHOM CTEIIEHH U3 KOM-
IUIEKCHOTO YKcia. Pa3noskeHre MHOrodjaeHa Ha MHOKuTelr. OcHOBHAs TCOpCMa anrerLI.

Pa3nes 4. AHanmnTnuyeckasi reoMeTpust

CucreMsl KoopAMHAT. JleKapTOBBI IPSAMOYTOJbHbBIE KOOPAUHATHI HA TNIOCKOCTH U B IIPOCTPAHCTBE.
ITomnsipHas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MII0CKOCTH

Paznuunble TUIIBI ypaBHEHUH IUIOCKOCTH U YPAaBHEHUH MPSIMOM (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue pacCTOSHUN MEXY IBYMs TOUKaMHU, TOUYKOH U MPSIMOM, TOUKOHN U INIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPELMBAIOIIUMUCS IPSIMbIMHU.

Brruncnenue yrioB MeKIy AByMsl IPSMBIMU, IPSIMOU U IUNIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.
Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPAIKA

KpuBble BTOporo nopsiaka, ux reoMETpUYECKUE CBOMCTBA U ypaBHeHNUs. [IpuBeeHre KpuBOi BTO-
poro nopsiika K KAHOHUYECKOMY BUJTY.

YpaBHeHUE MOBEPXHOCTH BTOPOro nopsiika. KaHoHnveckue ypaBHeHUs cepsl, HUIMIICOU A, KO-
Hyca, runepoosonia, napadboiaonsa.

3.4. TemaTnka nNpakTHYeCKUX 3aHATHI M0 JucUMILIUHEe «/InHelinas anredpa u qud-
(epeHnuanbHOE UCHHUCTICHUE)

No 3angTns Tema 3angTns

1 Pasnen 1. DiemeHTHI JIMHETHOM aJare0Opbl. MaTpulbl, 1eHCTBUS
HaJl MATPUIIAMHU.

2 Onpenenurenu, UX CBOMCTBA M BhIUMCIECHUE. MaTpuuHas 3amuch
CHUCTEMBI JINTHEWHBIX YPABHEHMUII.

3 OOpatHas MaTPUIla U €€ BEIYHCIICHHE.
CucreMbl TUHEHHBIX aNTeOpanyecKux YpaBHEHH, OCHOBHBIE I10-

4 HATHS U onpeesieHus. Pelienue cuctem JIMHEHHBIX YpaBHEHU
meToqoM Kpamepa, MeTo1oM 00paTHOI MaTpHIThI

5 Pemenue cucrem IMHENHBIX ypaBHEHUI MeToioM ["aycca. Panr
matpuisl. Teopema Kponekepa — Kanemnu.

6 Meron ["aycca B IpOU3BOJIBHBIX CUCTEMAX JTUHEUHBIX YPABHEHHUIA.
OJHOPOJHBIE CUCTEMBI JIMHEHHBIX YPAaBHEHUIA.




Pa3zgea 2. JiieMeHTHI BeKTOPHOM anredpbl.BekTopsl. JInHelHbIE
OIlepaly HaJl BEKTOpaMU, UX CBOMCTBA. JINHEIHOE ITPOCTPAHCTBO

7 reOMETpUUYECKHX BEKTOPOB. [ToHsATHE THHEHHON KOMOWHAIINH BEK-
TOPOB. JINHENHO HE3aBUCHUMBbIEC U JIMHEMHO 3aBHCUMBIE CUCTEMBI
BEKTOPOB.
[TonsiTre 6a3uca MPOCTPAHCTBA TEOMETPUUECKUX BEKTOPOB. Koop-
8 nuHaThl BekTopa. OpToHOpMHUpPOBaHHBIN Oasuc. KommuHneapHoCTh,

OpPTOrOHAJIbHOCTb U KOMIIJIAHAPHOCTHL BCKTOPOB.

CkanspHoe mpou3Be/IeHue BEKTOPOB U €ro CBOKCTBA. Y CJIOBHE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BekTopHOE pou3BecHHE IBYX BEKTO-
POB, €ro CBOMCTBA. Y CIOBHE KOJUIMHEAPHOCTH BEKTOPOB

CwmenanHOe MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yyclieHne o0bemMa napajieienurnea U TUpaMubl. Y CIIOBUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuncieHune cKaasipHOro, BEKTOPHOIO U
CMEUIAaHHOTO MPOU3BEAEHUN BEKTOPOB, 3aJaHHBIX KOOpJAUHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

Jlunelinble mpocTpaHcTBa. PazmepHoCTh U 6a3uc JIMHEHHOTO Ipo-
CTPaHCTBA.

Marpuua nepexoaa ot 6azuca k 6aszucy. I[IpeobpazoBanue Koop-
JMHAT BEKTOpa NpU U3MEHeHHM Oa3uca. JIuHeiHble omeparopsl,
JecTBUs ¢ IMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
CcOOCTBEHHBIE 3HAYEHUS] MaTPUIIbI

11

Pa3znen 3. KommiekcHble ynciaa U MHOrowieHbl MHOKECTBO
KOMIUIEKCHBIX 4Kces. POpMBbI 3alIMCH KOMIUIEKCHBIX yucen. [en-
CTBHS HaJl KOMIIJICKCHBIMM YncIaMu. PaznoskeHre MHOTO4JICHa Ha
MHO’KUTENH, OCHOBHAsl TeOpema anreopbl

12

Paznen 4. AHaauTu4eckasi reoMeTpust
CI/ICTCMI)I KOOp)II/IHaT. PaSJ'II/I‘IHI)Ie THUIIBI ypaBHeHI/II\/’I IIJIOCKOCTHU

13

14 Paznuunble THIIBI ypaBHEHNH PSAMOM HA INIOCKOCTH U B IPOCTPaH-
CTBE

15 B3aumHoe pacnosokeHue NpsMbIX Ha MJIOCKOCTU M B IPOCTpPaH-
cTBe. BbIuncrienue paccTosIHUN MeXy ABYMsI TOUKaMH, TOUYKOH 1
npsMoii. BbIumciieHne paccTOSIHUS MEXKIY CKPEIIMBAIOIIMMUCS
npsMbIMU. B3anMHoe pacronoskeHue miaockocteil. Brruncnenue
pacCTOSTHUN MEXKIY TOYKOHN U TUIOCKOCTBIO

16 KpuBbie BTOporo nopsijika ux reoMeTpUuYecKre CBOWCTBa. Y paBHe-
HUSA DJUTHICA, TUIepOoibl, mapadosnsl OO0I1Iee ypaBHEHHE KPUBOU
BTOpOro nopsiaka. [lpuBenenue KpuBoil BTOPOro mopsiika K KaHo-
HUYEeCKOMY BUTY. [lOBEpXHOCTH BTOPOTO TTOPSIIKA

1.

2.

4. YuyeOHO-MeTOAUYecKOe U HH(pOPMALIMOHHOE o0ecrieueHne

4.1. HopmartuBHbie 1o0kyMeHTbI H 'OCThI

OI'OC 01.03.02. IIpuknaanas MaTemMaTHKa U HH(GOpMaTUKa. Y TBEpKAEH MprKa3zoM MuHoOp-
Hayku Poccun ot 10.01.2018 Ne9 (pea. ot 27.02.2022).

AxkanemMuueckuil yueOHbIH 1maH o HanpasieHnuto noAarorosku: 01.03.02. [Ipuknagnas mate-
Mmatuka 1 nHpopmatuka. [Ipoduis: MHTEIeKTyaIbHbIe CHCTEMBI YIIPABICHHUS TPAHCITIOPTOM.
®opma o0yuenus — ounas. 2022.



3. Martpuna pacnpenenenust komrerenuuit 01.03.02. [Ipuxnagnas maTeMaTika 1 ”HGOpMaTHUKA
( UaTemtexTyaabHbIC CHCTEMBI YIPaBACHHS TpaHcropTom). 2022,

4. VYka3 Ilpesunenrta Poccuiickoit ®enepanun ot 01.12.2016 Ne 642 «Ctparterun Hay4HO-TEX-
HOJIOTUYECKOTO pa3Butus Poccuiickoit denepauuny.

5. TIpuxa3 MunucrepctBa oopazoBanus 1 Hayku Poccuiickoii @enepanuu ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu Ilopsiika npuUMeHEHHUs] OpraHu3alUsIMH, OCYIIECTBISIIOIIMMU 00pa3oBa-
TEJIBHYIO ICATEIIbHOCTD, JJIEKTPOHHOT'0 00YyUEHHSI, TMCTAHIMOHHBIX 00pa30BaTEeIbHBIX TEXHO-
JIOTMH IIpU peanu3anuu o0pa3oBaTeIbHbIX IPOrPaMM)».

4.2.  OcHoBHasi JuTEpaTypa

1. Tarapuukos, O. B. Jluneiinas anredpa u quddepeHnnaabHoe HCUUCICHNHE: YYeOHUK U
MPAKTUKYM JUTsl TpukiaaHoro 6akanaBpuata / O. B. Tarapaukos, A. C. Uyiiko, B. I'. Illepmi-
HeB ; oJ obmieit penakmueit O. B. TarapaukoBa. — Mocksa: U3natensctBo FOpaiit, 2022.
— 334 c. — (Bricuiee oopazoBanmne). — ISBN 978-5-9916-3568-4.

URL.: https://urait.ru/bcode/532507

2. Jluneitnas anreOpa u auddepeHnnanTbHOe HCYUCIICHUE U aHaTUTHUECKas TeoMeTpus : yueo-
HUK ¥ npakTukyM uist By30B / E. I'. [Inotaukosa, A. I1. UBanos, B. B. Jlorunosa, A. B. Mo-
po3oBa ; moxa peaakuueii E. I'. [TnotHukoBoii. — MockBsa : U3parensctBo HOpaiit, 2022, —
340 c¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-01179-1
URL: https://urait.ru/bcode/511488

3. Kypc nexunii mo nmuHeHOM anredpe U aHATUTUIECKOI reoMeTpun: yaeoHoe nocooue. // Kya-
psasueB b.1O., Marsam B.U., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mospolytech.ru/lib/content/elektronnyy-katalog. DnexTponHslit pecypc.]

4.3. JlomosHHTe/IbHAas JIUTEPATypa:

1. ITaxomona, E. I'. Jluneitnas anre6pa u quddepeHnnanIbHOoe UCYUCICHNE U aHATUTHIeCKasT
reometrpusi. COopHUK 3amaHuii : yaeOHoe mocooue s By3oB / E. I'. TTaxomosa, C. B. Pox-
koBa. — Mocksa : UznarensctBo FOpaiit, 2022. — 110 c. — (Beicmiee oOpazoBanue). —
ISBN 978-5-534-08428-3.

URL: https://urait.ru/bcode/490366

14. DaexkTpoHHBIE 00pa3oBaTebHbIE PeCypChl
HpOBeI[eHI/Ie 3aHITHN U aTTeCTaI_II/Iﬁ BO3MOXHO B JUCTAHIITMOHHOM (bOpMaTe C IIPUMCHCHUECM CH-

CTeMbl JucTaHIMOHHOro oOyueHus: yHuepcutera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MareMaTHKay 3JIEKTPOHHBIX 0Opa3oBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
MpOrpaMMEI..

Hazpanue D0P
Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaTUTHYECKAs TECOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnas anrebpa m mudde- | https://online.mospolytech.ru/course/view.php?id=462
PEHOHUAJIBHOEC HCUYHUCICHUC U
AHAJIIUTUYCCKAA TrCOMCTPHU

Paspaborannbsie JOP BKIII0YAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHus: padoT B AUCTAaHLIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU PacIo-
PSDKEHUSIMH ITPOPEKTOPa MO ydeOHOU paboTe M/UiTH LIEHTPOM y4yeOHO-METOIN4YeCKOil paboThI.


https://urait.ru/bcode/532507
https://urait.ru/bcode/511488
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
https://urait.ru/bcode/490366
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462

Kaxnprit cryneHT oOecrieueH WHIUBHAYaIbHBIM HEOTPAHWUYEHHBIM JOCTYIIOM K AJICKTPOHHOU

OUOJIMOTEKE MOCKOBCKOTO MMOJIUTEXA

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

HHuTepHeT-pecypchbl BKIOYAIOT Y4eOHO-METOANUYECKUE MaTepUaibl B JJIEKTPOHHOM BUJIE, MpEa-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «LleHTp MaremaTH4ecKoro 0Opa3oBaHM

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

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

[Tone3nbie yueOHO-METOAMYECKHE U MHPOPMALTMOHHBIE MaTepPHaJIbl IPEACTABICHbI Ha calfTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(MDOPMAIMOHHO-TEICKOMMYHUKAIMOHHON ceTh «VITHTEpHET» ISt OCBOCHUS

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

4.5. JIulleH3MOHHOE U CBOOOHO pacpPoCTPaHsieMoe NPOrpaMMHOe

o0ecreyeHue
Ne| HaumenoBanue | Pazpadorunk IO JocTynHocTh Ccblika Ha Ennnblii peectp
(mpaBoo0.1aga- (IMIEeH3HOHHOE, | POCCUIICKUX MPOrpPamMM st
TeJb) cB0O0OJHO pac- 9BM u B/l (npu naanuuu)
NPOCTPaHsIeMOe)

1 | AstraLinuxCom [OOO JIuiieH3nOHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _id=9433

TEXHOJIOT " 75

4.6. CoBpeMeHHbIe npodeccHOHATbHBIC 0a3bI JAHHBIX M HH(pOpPMaLHOHHBbIE CIIPA-
BOYHBIE CHCTEMBbI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHHUA NTUCIHUIIJIMHBI:

HaumenoBanue

CcbliKa Ha pecypc

JocTynHoOCTH

HNupopManHOHHO-CIIPABOYHBIE CHCTEMBbI

StackOverflow

https://stackoverflow.co

m/

HoctynHa B cetn UH-
TEepHeT 0e3 orpaHuye-

HUN

WNudopmannonnsie pecypesl Cetu
KoncynsrantlIntoc

http:// www.consultant.ru

HocrynHo



https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
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/

[Topran PenepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHbIX CTaH-
JapTOB BhICHIETO 00pa30BaHUs

http://www.fgosvo.ru. JlocTymHo

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HocrymnHa B cetu UH-
TepHeT 0e3 orpaHuye-

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

1305071

IpodeccnonanbHbie 0a3bl JAHHBIX

basa qaHHBIX Hay4HOM AJIEKTPOH- http://www:.elibrary.ru JoctymHo
HOI OnbIIMoTeKn

(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | octymHo
muTemMarndeckas pedepaTuBHO-O0MO-
nuorpaduyueckas u
HayKkoMmeTpudeckas (ondmmomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuajibHO-TeXHHYECKO0e o0ecneyeHune JUCHUIINHbI

MaTepI/IaHLHO — TeXHuueckas 0a3a YHUBCPCUTETA oOecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHITHA, IPETYCMOTPEHHBIX Y4EOHBIM TUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Matematukay He pacrionaraet COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCTIONb-
3yeT y4eOHbIe ayIMTOpHH 13 0011ero (hoHIa YyHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH ISl MPOBEACHUS UHTEPAKTUBHBIX MPAKTUUECKUX 3aHATHI HCIIONb3Y-
IOTCA KOMIIBIOTECPHBIC KJIACChl YHUBCPCUTETA.

6. MeTogu4ecKue peKoMeHIalumn
6.1. MeToanyeckue peKOMeHAALNH /sl MPernojiaBaTeisi 10 OPraHu3aluu
00y4eHus

[Ipexne Bcero, ciaenyer oOpaTuTh BHUMAaHKE CTYICHTOB Ha TO, UTO MPAKTUYECKU BECH H3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-mrbo criennanbHON (JAOTMOTHUTEIBHON) TOATOTOBKY U
BITOJIHE MOKET OBITh YCIEIIHO U3yUYeH, €CITU CTYACHTHI OyAyT MOCEIIATh 3aHATHS, CBOCBPEMEHHO
BBITIOJTHSITH JJOMAIITHUE 33]JaHUS ¥ TIOJIb30BATHCS (IMIPU HEOOXOUMOCTH ) CUCTEMOM TIIIAHOBBIX KOH-
CyJIbTAlIM B TEUEHHE KaXKJIOro ceMecTpa. Boiennme B Kypc MaTeMaTUKU pa3jeibl SBISIOTCS
KJIACCHYECKUMH, B TO YK€ BPEMs OHU MPAKTHIECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT ITUPOKOE pac-
MPOCTPAaHEHHUE ISl PEIICHHS Pa3HOTO POJia 3a/1a4 BHYTPU CaMOil MaTEMATUKHU U MPUKIAAHBIX 3a-
nad. IX ocBOEHHE MTOMOXKET CTYJEHTaM JIOTHYECKH BEPHO, aprYMEHTUPOBAHO U SICHO CTPOHUTH
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http://www.elibrary.ru/
http://webofscience.com/

YCTHYIO U MUCBMEHHYIO PeUb, YCIIEITHO IPUMEHITh HAKOIUICHHBIE 3HAHUS B MPO(HECCHOHATLHON
JEeSITEIbHOCTH.

HeobOxomuMo ¢ camoro Havasa 3aHATUNA PEKOMEHIO0BATh CTYCHTaM OCHOBHYIO M JOIOJI-
HUTEJIbHYIO JIUTEPATypy, a B KOHIIE CEMECTPa JaTh CIUCOK BOIIPOCOB JJIsl TIOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHY TI0 JUCHHUIUTHHE CIEAYET 0053aTeIbHO TPOMH(OPMUPOBATH CTY/ICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAllUU MO AUCIUILTMHE, CPOKAX €€ MPOBEACHHUS,
YCIIOBUAX OOITYCKa K HpOMe)ICYTOqHOﬁ arTeCTaluuu, NPpUMCHACMBIX BUJAX MPOMCIKYTOUYHOTI'O KOH-
TPOJISL.

N3noxenue TeopeTuuecKoro mMaTepualia JOJDKHO COMPOBOXKAATHCS HIUTFOCTPATUBHBIMU
IpUMepamMu, TIIATEIbHO OTOOPAHHBIMU MPENoAaBaTeeM TaK, YTOObl TEXHUUYECKHE TPYIHOCTH U
BBIKJIAJIKH ITPU PCIICHUU 3aJa4X HC OTBJICKAJIU OT I''ITABHOT'O: OCMBICJIICHUA UJCH U CYTU IIPUMCHSI -
eMbIX MeTo10B. ClieryeT Bcerna yka3blBaTh IpUMEphl IPAKTHUECKOr0 MPUMEHEHUST PAaCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMYII.

[IpakTuueckue 3aHATUS AOKHBI ObITh OPraHU30BaHbI MIPENOJIaBaTEIeM TaKUM 00pa3oM,
9TOOBI OCTABAJIOCHh BpEMs Ha MEPHOAMYECKOE BBIMOJTHEHUE CTYJICHTAMH HEOOJBIION CaMOCTOsI-
TeIbHOU padOTHI B ayAUTOPHUH JIJIsl IPOBEPKHU YCBOCHHS M3JI0KEHHOTO MaTepuaa.

[IpenonaBatenp, BeNyIUi IPaKTUYECKUE 3aHATHSL, JOJKEH COTJIaCOBBIBATh yUEOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EAMHYIO CUCTEMY 0003HAYCHHIA.

[IperomaBaTemnto cieayeT TOOMBATHCS CUCTEMATHUECKOW HENMpPEpBIBHOW PabOTHI CTYICH-
TOB B TE€YCHHE CEMECTPA, HEOOXOAMMO BBISIBIISTH CUIIBHBIX CTY/ICHTOB U IIPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHUIO B pa3HOT0 poja OJIMMIIMAJaX U KOHKYpCax.

CTylIeHT J0JDKEH OLylaTh 3aMHTEPECOBAHHOCTH MPENOaBaTeNs B JOCTHKEHUHN KOHEY-
HOTO pe3yJibTara: B MPUOOPETEHUU OOYYArOUIMMHUCS TPOYHBIX 3HAHUW, YMEHUM WU BIAJCHUS
HAKOIUICHHOM nH(opMaluei uid pelieHus 3a1a4 B mpodeccnoHanbHO e TeNbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3MosxHO mpoBesieHNe 3aHATHI U aTTECTalluil B AUCTAaHIIMOHHOM (opmare ¢ MPUMEHEHHEM CH-
CTeMBbl JAMCTaHIIMOHHOTO 00yueHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaremaTnka EKTPOHHBIX 00pa3zoBaTelbHbIX pecypcoB (DOP) (cMm. m.4.4).

[Topsimok mpoBeaeHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU Paciio-
PAXKEHUSIMH MPOPEKTOPA MO yueOHOU paboTe U/Uiu [IEHTPOM y4eOHO-METOANYECKON pabOTHI.

6.2. MeToauyeckue yKazaHus i 00y4arOMXCs 10 OCBOCHUIO
AUCHUTITHHBI

Pa3nes: 31eMeHTBbI THHEITHON aaredpsbl

Martpuusl u onpeneaurtenu. I[Ipexne Bcero, CTyI€HT J0JKEH MOHATh, YTO MaTpULAd —
3TO TabnMIa yuces (Ipu4eM 3Ta Tabiaula MOXKET UMETh OJIMHAKOBOE YUCIJIO CTPOK U CTOJIOLOB, a
MOJKET OBITh U IPSIMOYTOJIBHOM ), @ ONPEIEIUTENb- 3TO YUCIIO, 3alUChIBAEMOE B BUJIE KBaAPAaTHOU
TaOJIUIIBI, TO €CTh ONPEACTUTENH CYILECTBYIOT TOIBKO Y KBaJJPaTHBIX MaTpPULL.

Crnenyet 00paTUTh 0CO00€ BHUMaHUE HA ONEPAII0 YMHOKEHUS IPSIMOYTOJIbHBIX MaTpUIL
U TIOHATH, KAaKUM IOJTy4aeTcsl MOPSA0K MaTpHILbl — pou3BeneHus. OcOOEHHOCTh MaTPUI] TAKXKe
COCTOMT B TOM, YTO MIPOU3BEACHNE MAaTPHUIl HE TIepecTaHOBOYHO, TO ecTh AB # BA.Cnenyer 004-
3aTeNIbHO YOEIUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3aa4H.

BaxxupiM siBisieTcs moHsATHE 0O0paTHOW MaTpuilbl. Hajo 3HaTh ycioBue cyliecTBOBaHUS
00paTHOW MaTpHIIbI U AITOPUTM ee MocTpoeHus. [locne ee BhIUMCIEHUS 1e1ecoo0pa3Ho JienaTh
TIPOBEPKY MPABUILHOCTH PEIEHHs, BHITIONHHB ONepaniio yMHoxkenns A A= E (momkua momy-
YUTHCS €TMHUYHAS MaTPUIIA)

[Tpu u3ydeHuu onpenenuTesell Haj0 YeTKO YCBOUTD MOHATHS MUHOpA, ajJredpandeckoro
JIOTIOJTHEHU S, 3HaTh MHOTOUHCJIEHHbIE CBOMCTBA onpeaenutens. s ocBOeHUs! TEXHUKU BbIYKC-
JIeHUs OmpeAenuTeNel 1ernecooopa3Ho, BEIOpaB MPOU3BOJILHBIA OMpEAEIUTENb BBIIIE TPETHEro
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MOPSIIKA, PACKPBITH €0 Pa3IUYHBIMU CIIOCOOAMU, IPUMEHSS PA3JIOKEHHUE U TI0 CTPOKAM U IO
crosidriam. OOpaTuTe BHUMaHUE, KaKWe CTPOKHU (CTOJIOIB) TPEAIOYTUTENbHEE BRIOUPATH TSI pac-
KPBITHS OTIPEACITUTEIS, 9TOOBI YIIPOCTUTH €T0 BhrurcieHue. OcobeHHO A (HEKTHBHO BEIUYUCIICHUE
OTIpeeNIUTEINSI C TOMOIIBIO AIEMEHTAPHBIX TPe0Opa3oBaHui, MPUBOISIINX €r0 K TPEYrOJIbHOMY
BU]TY.

[Ipu u3ydeHnn pemieHuii CUCTEM JIMHEHHBIX anreopandeckux ypasHeHuit (CJIAY) obpa-
TUTE BHUMAHHE, MPEXKJIC BCETO, HA TIOHATHE PEIICHHUS CUCTEMBI M YCIIOBUS CYIIIECTBOBAHUS pelie-
HUH B 3aBUCUMOCTH OT COOTHOLICHHS MEKy PAHI'OM MAaTPUIIbl, PAHTOM PACIIUPEHHONW MaTPUIIbI
CUCTEMBI ¥ YUCIIOM HEHU3BECTHBIX M ypaBHeHUH. OOparuTe BHUMAHUE HA YCIOBHS MPUMEHEHHUS
dopmyn Kpamepa u merona obpaTHoi MaTpuilbl. BHUMaTenbHO pa3depuTe NMpUMEpPHI pelIeHHs
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anreOpanyeckux ypaBHeHHH metoaoM ["aycca (BBeneHue Oa-
3MCHBIX M CBOOOTHBIX TIEPEMEHHBIX ).

Pa3nesi: JieMeHThI BEKTOPHOM aaredpnl

[Ipu n3yueHun naHHOW TeMbl OOpaTUTE BHUMaHUE Ha JMHEHWHbIC Olepaliy HaJl BEKTO-
pamu, Ha IOHSTUS JINHEHHOW HE3aBUCUMOCTH | JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha (pyHTaMeH-
TajabHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
JKEHHEe BEKTopa 1o 0a3ucy.

3HaTh ompeereHne, FeOMETPUUECKUEe CBOMCTBA CKaISIPHOT0, BEKTOPHOTO U CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB, (OPMYJIBI IS UX BBIYHCICHUS B BEKTOPHOU U B KOOPIUHATHOU (hopMme.
O0s13aTeNbHO 3HATH U YMETh MPOBEPSITh YCIOBUSL OPTOTOHAIBHOCTH, KOJJTMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3nesi: kOMIJIEKCHbIE YHCJIa 1 MHOTOYJIEHbI

B stoMm pasznene, npexe Bcero, HaJl0 NOHATh, YTO KOMILIEKCHOE YHMCIIO SIBUJIOCH PaCIlIU-
pEHHEM MOHSATUS JICUCTBUTENBHBIX YHUCEN, 3HATH OMpeesieHne U TpU (POPMBI 3aHCH KOMILIEKC-
HOTO dYHcIa (anredpandecKyro, TPUTOHOMETPUIECKYIO U TIOKA3aTeIbHYIO ), TeOMETPUYECKYIO UH-
TepIpeTaIio KOMILUIEKCHOTO YUCIa U B3aUMHO-0IHO3HAYHOE COOTBETCTBHE MEXKI1Y MHOKECTBOM
KOMIUIEKCHBIX YHCET M MHOKECTBOM TOUEK KOMIUIEKCHON IJIOCKOCTH. 3HATh GopMmyiy Diinepa.
KomruiekcHbie ymciia MOKHO M300paxaTh C TOMOIIbIO BEKTOPOB HAa KOMITJIEKCHOM TUIOCKOCTH.
[ToaToMy oreparyu CI0KEHHS U BEIYUTAHUS KOMITJICKCHBIX YHMCE MOTYT OBITh CBEJICHBI K OTIepa-
IIUSIM CJIOKEHUS U BBIYUTAHUSI COOTBETCTBYIOIUX BEKTOPOB.

Hazo 3HaTh U yMETh BBITIOJHATE ONEPAIH YMHOXKEHHUS, ISIICHUS, BO3BEICHHSI B ITOJIOKH-
TEIbHYIO CTEMEHb KOMILJIEKCHBIX YHCEN, 3alIMCAHHBIX B TPUTOHOMETPUYECKOU (popme, n3BIede-
HUS KOPHS N-OH CTETIEHN W3 KOMIUIEKCHOTO YHCIIa.

Crnenyetr oOpaTUTh BHUMAaHHE HAa TO, YTO MHOKECTBO KOMILJIEKCHBIX YHCEN SBISETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckas onepanusi HaJl KOMILDIEKCHBIMY YHACIaMH HE BBIBOJIHT
3a Mpeaensbl 00JaCTH KOMITJIEKCHBIX YHCeT.

Hano 3Hath paznuuHble BUABI Pa3IiokKEeHHs] MHOTOYWIEHA Ha MHOKUTENH JIJIS CIIy4aeB, KO-
I/1a Cpeay KOpHEH MHOTOUJIeHa MOTYT OBITh KPaTHBIE, KOMIUIEKCHBIE KOPHU. DTH CBEACHUS OYAYyT
UCIIOJIb30BAThCS, HAIPUMEP, B WHTETPAIHHOM HCYHCICHUU TPU BBIYHCICHUH WHTETPAIOB OT
JIPOOHO-PAIMOHANBHBIX (DYHKIWN, TPU PEIIeHUN JTMHEWHBIX OJHOPOAHBIX MU depeHITnaNIbHbIX
YpaBHEHUU N-TO MOPSJIKA C TOCTOSTHHBIMU KO3 UITUCHTAMH.

Pa3nesi: AHaJIMTHYeECKAsl TeOMeTPHUsi

[Tpu M3yvYeHNH aHATUTHIECKOW T€OMETPUH CIIEAYeT, MMPEXK]IC BCETO, MMOHATH, UTO €€ 3aa4eii  SB-
JSETCSl U3YYEHHE TeOMETPUUYECKUX OOBEKTOB MPH MOMOIIM aHATUTUYECKUX METOJOB alnreOphl U
MaTeMaTUYeCKOro aHajau3a. B ocHOBe Takoro noaxoja JeKUT METO KOOPIMHAT, BIIEPBbIE CHCTE-
MaTH4ecKu puMeHeHHbIH P. Jlekaprom. OCHOBHBIE IOHITHS T€OMETPUU (TOUKA, MpsiMasi, TI0C-
KOCTh) SIBIITFOTCSI HEOTIPECIIIEMBIMH, W JUIS WX OMHUCAHMS MPUMEHSICTCS aKCHOMATHYCCKHIA Me-
TO/J1, TIO3BOJISIFOIINIA YCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBUE MEKy MHOXKECTBOM TOUYEK
MPSIMOM U MHOYKECTBOM JICHCTBUTEILHBIX YHCE H, TAKUM 00pa3oM, BBECTH CUCTEMY KOOPIMHAT.
Hano getko ycBOoUTH pa3nuuHbie GOpMBI ypaBHEHUH MPSIMOU U MIOCKOCTH YMETh MEPEXOTUTH OT
oJtHO# (opMbI K apyroit. CieyeT OCMBICIIHTD U YCIIENTHO MTPUMEHSTh PEIICHUS KIACCHUSCKUX
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3a/1a4 aHAIMTHYECKOM FeOMETpUM O B3aMMHOM PACIOJIOKEHUH MPAMBIX U IJIOCKOCTEH, YMETh
OTIPEEIIATh YIJIbl M PACCTOSHUS MEXY Pa3IuYHBIMU T€OMETPUUECKUMHU OObEKTaMH.

OTMeTHM B 3aKJIIOYEHHE, YTO YCHEIIHOE U3YYEHHUE NUCLUUILUINHBI « JInHeliHas anreOpa u
muddepeHIManTbHOe UCUYUCIIEHUE», MPUOOpEeTeHne HEOOXOIUMBIX KOMIIETCHLIUH, yMEHUH U
HaBBIKOB BJIaJICHHS] MATEMaTUYECKHUM aIlapaToM TPeOyeT OT CTYJEHTOB OOJIBIION CAMOCTOSATEIb-
HOM pa®oThl. OOpaTuTe BHUMaHHUE, YTO KOJIMYECTBO YaCOB, OTBOJIMMBIX Ha CAMOCTOSITEJIbHYIO pa-
00Ty B COOTBETCTBUU C YU€OHBIM IJIAHOM, OOJIBIIE YKCIIa YaCOB, OTBOJAMMBIX Ha BCE BUIBI ayaH-
TOPHBIX 3aHATUH.

7. ®OoH OLIEHOYHBIX CPEACTB

@OoH/ OIICHOYHBIX CpeACTB NpeacTaieH B [Ipunoxennn 2 k pabodeil mporpaMme U BKIIOYAET
pas3nelsr:

1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YIbTATOB 00yUYEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YJIbTATOB 00yUEHUS

3. OueHouHble CpeaCTBa

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexyTouHas aTTecTauus

13



Ilpunoycenue 1

TemaTuyeckuii NJIaH coepkaHus TMCUUILIUHBI «JInHeiinast anredpa u nuddepeHnuaIbLHOE HCUMCTIEHUE» 110 HATIPaBJIe-
HMIO MIOJATOTOBKHU
01.03.02 «Ilpukgagnasi MaTeMaTHKA U MHPOPMATHKAY

Ipoduin:
«AHTENIeKTYaAJIbHBbIE CHCTEMBI YIIPABJIEHHUS TPAHCIIOPTOM))
(bakanaBp)
®opma 00y4eHUsT — OUHAS
I'ox Ha6opa 2022/2024
Buabl yueOHoii padoThl,

BKJIIOYAsi CAMOCTOAITETbHYIO Buabl camocTosITeIbHOMH PadoThI Dopmsl
= = aTTecTa-
= i a00Ty CTYIE€HTOB CTYJEHTOB

Paznen § QE[ : P yeryn ’ ya M
) g H TPYA0EMKOCTh B Yacax
3 s < pya
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.IL. | PT'P | Pedepar | K/p | I 3
IlepBblii cemecTp
Pazgen 1. DiieMeHThHI JJMHEIHHON aJI-
1.1 | redpw1 Marpuripl, IeiicTBAS HAT MaTpH- 1 3 2 2 3
LAMH.
OmnpenenuTenyn, WX CBOWCTBA U BBIYUCIIC-
Hue. MaTpudHas 3aluch CHCTEMbI JIMHEH-
12 | yox YpaBHEHUH. 1 4 2 3 *
Bruyraua 3aganmnii PI'P Ne 1 mo JuHeliHoi
aJreope.
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1.3

OOpatHas MaTpuIla ¥ ee BeIauciieHne. Mar-
pUYHasi 3alKCh CUCTEMBI JIMHEUHBIX YpaB-
HEHUH.

1.4

CucteMbl TMHEHHBIX aareOpanvdecKux
YpaBHEHUI, OCHOBHBIC IMOHSTHUSA U OIIpee-
JieHus. PelieHre cucTeM JTMHEHMHBIX ypaB-
HeHuit MetogoM Kpamepa, meTogom oopart-
HOW MaTpPHIIbI

1.5

Pemrenne cucreM TMHEHHBIX YpaBHEHUN
MeronoM ['aycca. Panr marpuisl. Teo-
pema Kponekepa — Kanesnnu.

1.6

Meton 'aycca B IpOU3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHEHUNH. OAHOPOHBIE CH-
CTEMBI JIMHEWHBIX YPABHEHUN.
CamocrosiTesbHast padora Nel mo Jiu-
HEHHOI ajqredpe B ayIMTOPUH

1.7

Pa3nea 2. Bextopsl. JIunHeiinble onepauu
HaJl BEKTOpaMH, UX CBOWCTBAa. JIMHElHbIE
KOMOWHAIMK BEKTOPOB. JIMHEHHO HE3aBH-
CHUMbIC W JIMHEHMHO 3aBHUCHMEIC CHCTEMBI
BEKTOPOB.

Boigaua 3aganmii PI'P Ne2 no BekTopHoii
ajareope.

1.8

[Tonstue 6asuca. KoopmuHatel BeKTOpAa.
KomnmnaeapHOCTh, OPTOrOHATBHOCTD U KOM-
IJIAHAPHOCTH BEKTOPOB.

10
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1.9

CkansipHOE NPOU3BEACHUE BEKTOPOB U €TI0
CBONMCTBA. BekTOpHOE NPOU3BENCHUE ABYX
BEKTOPOB, €r0 CBOMCTBA.

11

1.10

CwmelianHOe TPOU3BEJICHUE TPEX BEKTOPOB
M €ro cBoicTBa. Brluncnenne o0Obema ma-
pamienenumena. YcloBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJILHOCTH M KOMIUIAaHAPHOCTH
BeKTOpoB. OpTOHOPMHPOBAHHBIA Oa3uc.
Brruucnenue CkamspHOTO, BEKTOPHOTO H
CMEMIaHHOTO MPOU3BEICHUIN BEKTOPOB, 3a-
JTAHHBIX KOOPJAMHATAMH B OPTOHOPMHPO-
BaHHOM Oa3uce.

CamocrosiTesibHass padota Ne 2 1o Bek-
TOPHOH ajiredpe B ayIMTOPHU

12

1.11

Jlunerinsie mpocTtpancTBa. Pa3zmepHoCTh U
0a3uc JIMHEHHOTO POCTPAHCTBA.

Martpuna nepexoga ot 0aszuca k Oasucy
npeoOpa3oBaHre KOOPAMHAT BEKTOpa MpHU
n3MeHeHnu 6a3uca. CoOCTBEHHBIE BEKTOPHI
1 cOOCTBEHHBIE 3HAYEHUS JIMHEHHOTO OIle-
paTopa.

13

1.12

Paznea 3. KoMmmiekcHbIe YHCJIa 1 MHOTO-
yjieHbl MHOXXECTBO KOMILJIEKCHBIX YHCE]I.
@®opMbI 3aKCcH KOMIUIEKCHBIX uncel. Orne-
paluu HaJl KOMIUIEKCHBIMU yuciaamu. Pas-
JIO)KEHME MHOTOWIEHAa Ha MHOKHMTEIIM OC-
HOBHAas TeOpeMa anreopol

14

1.13

Pa3nea 4. AnanuTnyeckasi reoMmeTpust
CucreMsl KOOpJAuHAT. Pazmuunable THIEI
YPaBHEHUH IJIOCKOCTH

15
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Boigauya saganuii PI'P Ne3 mo anaaurTH-
YEeCKOM reOMeTpUu

1.14

PasnuuHble TUIIBI ypaBHEHMU NpPsMOW Ha
IUIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3auMHOe pacrosnoxkeHue NOpsAMBIX Ha
IJIOCKOCTH U B MPOCTpaHCTBE. Beruncnenue
paccTOSIHUNA MEXIy ABYMSI TOYKAMH, TOY-
KO U mpsiMOid.. B3anumHoe pacrosoxeHue
IJIOCKOCTEM.  BbIYMCIIEHME  pAacCTOSHHUU
MEXY TOYKOH U MIOCKOCTHIO
CamocrosiTesbHasa padora Ne 3 mo ana-
JINTHYECKON reOMeTpPHH B ayTUTOPUHU

17

1.16

KpuBsie BTOPOro mopsiika ux reoMerpuye-
CKHE€ CBOWCTBAa. YpPaBHEHMs SJUIUIICA, TH-
nepOousbl, mapabonsl OOmiee ypaBHEHHE
KpUBOW BTOpOro mopsaka. IlpuBencHue
KpUBBIX BTOPOTO TOpSAKa K KaHOHHYE-
ckomy Buny. IloBepxHocTH BTOpOTro IIO-
psaka

18

dopMma aTTecTaluu

21

Bcero yacoB no fucuMiniinae

16

32

60

PT'P

caM

pao.
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Ilpunosicenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/InneitHast anredpa u nudPepeHuaIbHOE HCHUCTICHHUE)

Hanpasnenue noarorosku: 01.03.02 «IIpukinaagnas MmareMaTHKa 1 HHPOPMATUKAY.
[Tpodwib: «MHTEMIEKTYyalIbHBIE CUCTEMBI YIIPABIEHHS TPAHCIIOPTOM .
Kadenpa: «Marematuka.

1.MeToabl KOHTPOJISA 1 OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHHs

J1J1s1 KOHTPOJIS YCIIEBAEMOCTH M KA4eCTBA OCBOCHHUS TUCLIMIUIMHBI HACTOSIIIEH MPOTrpaMMOit
MPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

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

[TpomexyTodHas arTecTaus o0yJaronmxcs B (hopMe dK3aMeHa MTPOBOAUTCS TI0 Pe3yJIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB yueOHOU paboThI, MPEyCMOTPEHHBIX Y4eOHBIM IIJIAHOM I10 TAHHOM AMCIIU-
IUTMHE, TIPH 3TOM YUYUTHIBAIOTCS PE3yJbTaThl TEKYILETO KOHTPOJS YCIIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OneHKa CTENeHH JOCTHKEHUS 00yJarolUMUCS MJIaHUPYEMbIX Pe3ylIbTaToB 00Yy4eHHUS IO
JTUCIUIIMHE POBOJUTCS MPENoJaBaTesieM, BEAYIIUM 3aHATUS 0 AUCHUIUIMHE METOJIOM JKCIIEPT-
HOM oueHkH. [lo uToram mMpoMeKyTOUHOM aTTeCTalluy MO JAUCHUIUIMHE BBICTABISETCS OIICHKA «OT-
JIMYHOY, «XOPOILO0Y, «YAOBIECTBOPUTEIBHO» UIH «HEYIOBIETBOPUTEIBHOM.

Ixana oueHuBaHUA Onucanue

BrimonHeHs! Bce 00si3aTesbHbIE YCJI0BHS NMOATOTOBKH CTYy-
JAEHTA K MPOMEKYTOYHOM aTTeCTALMU,IIPEIYCMOTPEHHBIE IIPO-
rpaMMoil TUCHUIUIMHBL. CTyJeHT JeMOHCTPUPYET COOTBETCTBHE
3HAHWUN, YMEHUN, HABBIKOB IOKa3aTeNsIM, IPUBEJACHHBIM B Ta0-
OtnnuHO JUIax, ONepupyeT NPHUOOPETEHHBIMH 3HAHUSIMH, YMEHMSIMH,
HAaBBIKAMM, IPUMEHSIET UX B CUTyalUsIX HOBBIIICHHON CJIOKHO-
ctu. Ilpm sToM MoOryr OBITH JMONYLIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMs NMpH IEpeHOoce 3HaHWM u
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aa4H.

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAEHTA K MPOMEKYTOYHOM aTTeCTalMu,IPEIyCMOTPEHHBIE IIPO-
rpaMMoil TuCHUIUIMHBL. CTYIEHT JEMOHCTPUPYET COOTBETCTBHE
3HAHUW, YMEHUN, HABBIKOB MOKa3aTeNIM, IPUBEACHHBIM B Ta0-
JUIax, ONepupyeT MPHUOOPETEHHBIMH 3HAHUSIMH, YMEHMSIMH,

Xopomo
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HaBbIKaMH. B To jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbIE MOIPEIIHOCTH, 3a/1a4l PEIIaeT C HEeJI04YeTaMH, HE BIIUAIO-
IIMMU Ha OOIIUI X0/ PEIICHHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHensl Bce o0si3aTe/ibHbIE YCJIOBHUSI NMOATOTOBKH CTY-
JIeHTa K MPOMEeKYTOYHOI aTTeCTAlMM,IPEyCMOTPEHHBIE ITPO-
rpaMMoi TUCHUILTHHBEL. CTYJeHT JeMOHCTPUPYET COOTBETCTBUE
3HAHWH, YMEHUH, HABBIKOB IOKA3aTelsIM, IIPUBEICHHBIM B Ta0-
JHIAX, ONEpUpyeT NPHOOPETCHHBIMU 3HAHUSAMH, YMEHHSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUUi, OJJHAKO B op-
MYJIHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMeHTaluell U BBIBOJAMHU, B PEIICHUM 337ad MOTYT
COJIePIKATHCS TPYyObIe OMHMOKH. [[J1st mOoy4YeHus TPaBUIIBHOTO OT-
BETa TPEOYIOTCS YTOUHSIONINE BOIPOCHL.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BbinosnHeHbl 00s13aTeIbHBbIEC YCJOBUSI NOATOTOBKH CTY-
JAEHTA K IMPOMEKYTOYHOM aTTeCTalluH, INPEIyCMOTPEHHBIE
nporpammont aucuuruinHbl, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JInMIaX, IOMYCKAIOTCS 3HAUNUTENIbHbIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HaHHWI, YMEHHMI, HaBBIKOB 11O POy IOKa3aTelew,
CTYJECHT UCIBITBIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS IPU ONEPHU-
pPOBaHUU 3HAHUSAMHU U YMEHUSIMU.

3. OneHo4YHbIC CPeACTBA

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

n/a

[Ipencrasnenue one-
HOYHOTO CPEZCTBA B
DOC

KpaTkas xapakTepucTUKa OLEHOYHOTO
CpeacTBa

1 KonrtponbHas (ca-
MOCTOSITEJIbHAS)
paborta

(KP)

CpenctBo NpoBEpKH YMEHUN NPUMEHSTh
MOJTyYeHHbIE 3HAHUS JJIs pellleHus 3a/1ad
OIIPEAEIEHHOr0 THMA IO TEME WU pas-
neiny

KoHnTposnbHble 3a1a-
Hus (mpumep)

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HAHUS 110 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIM 33JJaHUi 10 MOAYIIO WM JHCLU-
IUIMHE B LIETIOM.

KommiekT  3amaHuit
JUTSI BBITIOJTHEHHUSI pac-
YeTHO-TpapuIecKon
paboTsl

YcTHBIN onpocco-
OeceI0OBaHHUE,

CpencTBo KOHTPOJIS,, OPraHM30BaHHOE Kak

Bormpocsl o
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(YO) CrieIalibHas Oece/ia MmeIaroriaeckoro pa- | TeMam/paszieiaM Juc-
O0OTHUKA C O0yJarommMMcsi Ha TEMBbI, CBS- [UTUTHHBI
3aHHBIE C U3Y4aeMOl JUCIUIUINHOM, U pac-
CUMTAHHOE Ha BBISCHCHHE 00bheMa 3HAHUMN
oOyJarolierocsi Mo OnpeaeseHHOMY pas-
Jieny, TeMe, IpoOemMe U T.11.

CucreMa cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
Tect IIO3BOJIAIOIIA aBTOMAaTU3UPO-
(T) BaTh MPOIENYypy U3MEPEHUs YpOBHS 3Ha-
HUI 1 yMEHUIOOYYar0Ierocs.

5 | Ok3amenaronnbie | CpeicTBO TPOBEPKM 3HAHWW, YMEHHH, | DK3aMEHAI[MOHHBIE
OuIeTsI HABBIKOB. MOKET BKJIFOYATh KOMIUIEKC T€O- | OUJIETHI.
PETHUYECKHUX BOIMPOCOB, 3ajad, IpaKTHUe-
CKUX 3aJaHuil.

Bapuanr tecra

(Ob)

3.1.Tekymnii KOHTPOJIb

OneHouHble cpecTBa TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIKOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3aJjaHus B popMe OIaHKOBOTO TECTUPOBAHUS JUIs KOHTPOJISL OCBOCHHUS 00yUarOIIUMUCS Pa3JIeoB
JUCLUIIINHEL, pueM PI'P.

Conep:xanue pacueTHO-TpapuuecKoil padoThl.

Pacuerno-rpaduyeckas padora Nel nmo jquHeiiHoi anreope.

Kpatkoe copepxanne pacueTHO-rpaduueckoit paboTh:

Martpuusl u onpenenutenu. PenieHre cucteM JTMHEWHBIX anreOpandyeckux ypaBHEHHI MeToJaMu
["aycca, Kpamepa u oOpaTHON MaTpUIBL.

PacueTrHo-rpajduueckas padora Ne2 o BeKTOpHOI ajreope.

Kpartkoe copeprkanue pacueTHO-Tpadpuueckoi paboThI:

BexTopsl, aeiictBust HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEIECHHS BEKTOPOB.
PacuetHo-rpadguyeckas padora Ne3 no aHATUTHYECKOH reoMeTpPHH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Paznuunble BUABI ypaBHEHUN MPSAMOM U INIOCKOCTH. B3auMHOE pacmosoKeHne NpsIMbIX Ha IIIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmiekT 3amanni

AJIs1 BBINOJIHEHUs pacyeTHO-rpagudeckux pador (PI'P)
1o qucuuiuinHe «JInneitnas aaredpa u nudgepeHuaIbHOE HCYHCTCHUE)

PI'P Nel, yactp 1

-11 O 2 0 2
3ananme Nel. Jlanpt matpunet A=| 1 3 2 | w B={0 -3 3
4 0 -3 1 1 1

Beimonauts aeiicteus: A’ +8B' .
3ananue Ne2. ITpoaomKuTh faHHOE MaTpuuHOe paBeHcTtBo (2A+3B)* —4A* —6AB =...

U IPOBCPUTH €I'0 AJId MaTpUI] AuBwn3 NEepBOTO  3aJlaHUs.
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3amanue No3. BeIUucauTh onpenenuTeb AByMsI CIIOCO0aMu: Pa3IoKeHHUEM I10 TIEPBOI CTPOKE U
pa3I0XKEeHUEM I10 TIEPBOMY CTOJIOILY.

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

3ananue Ne4. [l qaHHON MaTpUIlBl HAWTH 00paTHYIO MaTpuily. Clenars mIpoBEpKY.

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

3azanue Ne5. Penuth matpuunoe ypasaenne AXB =C (maiitu X). Caenarts npoBepKy.

Dl el )

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -123 7
0 5 43 1
2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3apaHusi 0 pelieHMIO CHCTeM JIMHEHHbIX aJire0pan4ecKux ypaBHeHUH

3apanue Nel. Pemuts cucremy Mmerogom Kpamepa. CnenaTe mpoBepKy.

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

3ananue Ne2. Pemuth cucremy u3 Nel MeTooM oOpaTHOM MaTpUIBL.

3amanue Ne3. Pemuth cuctemy u3z Nel meromom [Maycca.

3amanue No4. Pemnth HEOHOPOHYIO CUCTEMY MeToIoM ["aycca. Haittu oOriee pemenre u 4act-
HOE pelIeHHuE.

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

3amanne NoS. Pemmmth otHOpOHYIO cucTeMy MeToqioM ['aycca. Haiitu oGree pemenue u @CP.

2% +6X, —9%;-9x, =0
4x, —5%;+ X, =0

3% +3X, = 7%, —4x,=0"
X, —3X, +2X; +5%, =0
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PI'P Nel, yactsb 2

3ananue Nel. Ilokazare, 4To BeKTOpel M, N, P o0pa3yroT 6a3uc B MPOCTPAHCTBE U PA3I0KUTh

BekTOp @ 10 3ToMy Gasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5—-4,13).
3amanue No2. Jlanbl Bektopel M u N . BBIACHUTH — KOJUIMHEAPHBI JIK BEKTOPHl & H b.

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

,ecnn |M|=642,[0]=2, (mA,ﬁ) =135°, a=6m—m.

3amanne Ne3. Haiitu |§

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

Baganue No5. Tlpu kakux "x' BekTopsl @ U D mepnenmuxynspabr?

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

3azanue Ne6. Haiitu nomaas napauieaorpaMMa, IIocTpOEHHOTo Ha BeKTopax a u b .

_ A V4
a=2m-5n,b=m+n,|m| =12, |n|=3, (m, ﬁ):E.

3ananue No7. Haiitu rromanps tpeyroasHuka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlambl Bektopsl &, D, C . BBIACHUTE — KOMIUIAHAPHEI JIM BEKTOPHI. ECIIM BEKTOPHI He

KOMILIaHAPHBI, TO HAWTU 00BEM MapauIeNenuIena, IOCTPOEHHOro Ha BekTopax a, b, C u ompene-

JUTH — KaKyI0 TPOUKY OHU 00pa3yroT.
a(l;-1;5),b(2;4;-2),c(3;0;1).

3amanue Ne9. Jlns nuHeitHOTO onepaTopa A 3amaHbl 00pa3bl 0a3ucHbIX eMeHTOB A€, AE,, AE,

. 3anucars MaTpuny onepatopa 4 B 6asuce €, €,, €, u HaiiTu 00pa3

aJeMeHTa X.

Ae =7¢e, +3¢e,-2¢e,, Ae,=¢€ —-€,+4e,, Ae,=28e +2¢,+3¢€,,

X=28€ —4¢€, +¢€,.

3ananue Nel0. Haiftu coOcTBeHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI TMHEHHOTO OmepaTopa,

. -4 1
3aJIaHHOTO B HEKOTOPOM 0asuce matpuien A= 7 o)

PI'P Ne 1, yactp 3

Baganune Nel. Tlpsimast |, mpoxomut uepes Touky A mapamiensro Bektopy (. Ilpsimast |, mpo-

XOIUT yepe3 Touky B meprnenaukynspHo BekTopy N . HaliTi TOYKY mepecedeHust IpSIMBIX U YOI

mexay mumu, ecmn A(3;5), G (1;3), B(0;5), n (-3;4).
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Baganue No2. Jlana npsimast |, . [lpsimast |, mpoxomut wepes roukn A u B. Haiitu paccrosaue ot
TouKH nepecedenus npsmbix |, u |, mo mpsimoii 1, .

(x=—8t-3 , . | . )
L2 A0, B9, 1,:0x-12y 20,

Bananue Ne3. Haiitu paccrosinue ot toukun M, 1o mnockoctu o , mpoxonsueit uepes Touky A

neprieHuKysipHo Bektopy N, ecim M, (0; 1;7), A(2;-1; 4), N (6; 22; -3).

3aganue Ne4. HaiiTu yroi MexXIy IDIOCKOCTBIO (X M IUIOCKOCTBIO [3 , IPOXOSIICH Yepe3 TOUKU

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

X+2y—-9z2-10=0;
3X+4y+8z-24=0.

3ananue Ne6. Haiitu TouKy nepecedenus mpAaMoi | W IockocTd @ W yron Mexay HUMH.

I:XLZ:X:Z—_l; a:Xx+2y-3z-12=0.
3 4 -2

Baganue No7. Tlpsimast |, mpoxomur yepes touku 4 u B. Ilpsmas |, mpoxomaut uepe3 rouxky M
IIePIICHANKYISIPHO TUIOCKOCTH ¢ . Haiit yron mexny npsimbivu |, u |, i BBIssICHHTD — s1eskaT it

OHU B OJJHOM IJIOCKOCTHU UJIHU CKPCHIUBAOTCA.

A(9;-3;1),B(4;4;,—-5),M (1,13, -11), a:2x+3y-z-1=0.

6+ Y
49 25
Tpuchl. [locTpouTh KpHBYIO, N300pa3uTh (POKYCHI, AUPEKTPHUCHI.

3aganue Ne8. Jlns naHHON KpUBOM =1 yxa3aTb (OKyChI, SKCHEHTPUCUTET, TUPEK-

Baganne Ne9. IpuBecTu ypasHenne kpusoii 9> —25y° —18x+200y —616 =0 k kaHoHHYe-
CKOMY BHJIY U TIOCTPOUTH KPUBYIO.

KounTtpoJabHble 3a1anns (mpuMepbI)

BapwuaHrT.

1. HalAiTn 3Ha4YeHMA MaTpUYHOro MHorouseHa F (A)

f(x):—x3+2x2—x+3,A=[_1 Oj
3 2

2. HaliTn paHr maTpuubl NPUBEAEHNEM K CTYNEHYaToOMy BU
p puLb! npuBe, y vemay, o . o o 1

1 -3 13 5 17
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3. BbluMcAnUTb onpeaenvTens NpUBeAEHMEM K cTyneHdatomy euay (3 -5 3

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

121 2 2 3 5
(a) |3 -5 3 (6)[ _juxz(_ J
- 3 4 3 -1 0

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

Pewntb cMcTemy C NOMOLLbIO 06paTHO maTpuLbl U No popmynam Kpamepa (6)

4x, +9%, —5%X; —8X, =5 X, +2X,+ X, =5
(@) 13X +7X,—2X, —4x, =4 (6) 13X, —5X, +3%X, =—7
2%, +5X, + X, +3%, =3 2X +7X,—X; =13
BapuaHTt
1. PacnuncaTtb pasnorkeHune BeKTopa ;( no BeKTopam E, a,F
x={5,-12,1}, p={1-30}, q={1-11}, r={0,-12}

2. KonnnHeapHbl v BekTopbl P mn Q7?

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

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

A(-2,4,8), A (4,-12), A(-8,7,10), A (-3,4,-2)

HainTu:

a) yron mexay pebpamn AA,, AA,

6) 06bem Nnpamuabi

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

r) HaliT1 ANMHY MeamnaHbl, NpoBeAeHHyIo 13 BepwnHbl A K pebpy A A,

4. BbIMMCAUTb NNOLWaAb NAPaAeNiorPaMMa, NOCTPOEHHOTO Ha BekTopax @ 1 D & —yron mexay sekTo-
pamu p u Q

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

BapuaHT



1. HaitTvt pacctosiHue ot Toukn M, fo naockoctu (M1M2M3)¢
M, (-9;10;2), M,(0;7;-4), M, (4;8;-1), M,(-2;1,3)

L | x+y+z2-2=0
2. Bbinucatb KaHOHMYeCKoe YpaBHEHNE NpAMOWN:

X—y—-3z+6=0

X—2 y-3 z+1

3. HainTn Touky nepeceyeHma NPsAMON 1 NJOCKOCTH: 1 2

MXxX+y+2z-9=0.

x—-1
4. Hantn Touky B cummetpudnyto Touke P otHocuTensHo npamoit | : P(O;—l; 3) " o = ll =

RN

5. HanucaTb ypaBHeHWe NIOCKOCTM O npoxodAlleit yepes Touky M, 1 nepnenavkynapHo npAMoM
(MM,): M(3;2;0), M, (4,15), M,(2,-14).
6. HailTn KocuHyC yrna mexay niocKoCTAMU Q; U @, :
0y :3Xx—y+3=0, a, : Xx-2y+5z2-10=0
BapuanT 3a1aHuii NPOMEKYTOYHOI0 TeCTa
-2 0 8 1 -5
1.1. HaitTu paHr maTpuLbl NpUBeaeHNEM 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 +2X%, +X =5
1.3. PewnTb cuctemy no dopmynam Kpamepa 3X1 —5X2 + 3X3 =—7
2% + X, — %, =13

- o = — —

2.1. HanucaTb pa3noxeHune Bektopa X Mo BEKTOpam B,a, X= {5, —12,1} , P= {1, -3, 0} ,q= {1, —:Ll} ,
r={0-12}

2.2. BblYMCAUTL NAOLWAAL NAPaINeorpaMmma, NOCTPOEHHOrO Ha BeKTopax d U ba —yron mexay sektopamv P u Q

— — S — — T

a=2p+q.b=p-3q,  |[p[=2.]g/=2, a==

2.3. laHa nupamuaa c BepLIMHaMmM B TOYKax A1A2A3A4 Al(6,1, 3), AZ(G, —2,—3), A3(2, 2, 0), A4(—5,l, O)

HaliTu 4nnMHy meamaHbl, NPoBeAEHHYIO U3 BEPLUUHBI A1 K pebpy A2A3

X-2 y-3 z+1
1 -4

3.1. HaliTu TouKy nepeceyeHmns NPAMOW U NNOCKOCTHU:

mXxX+y+2z-9=0.

. 1. x—1
3.2. Haitt Touky Pl CUMMETPUYHYIO TOUKe P otHocutensho npsamo l: P(O,—l,3) 7 T: =

Y
-1

N

26



3.3. HanwucaTb ypaBHEHME NAOCKOCTU (X NPOXOAALLEN Yepes TOUYKY Mo W NepneHaUKYNfapHO  NPAMON (MIMZ): Mo (3; 2;0)
l\/ll(4;l;5), MZ(Z;—].;4).

4.1. [laHa KpuBas BTOPOro nopsgka X- +4y2 —12Xx+16Yy +16 =0 . MNony4nTb KAHOHMYECKOE YPaBHEHWE KPUBOW U MOCTPOUTL .ee

’ ’ ’
4.2. CoctaBuTb MaTpuuUy nepexoaa ot basuca €,€,,€; k 6asucy € ,€, ,6; , ecin

6 =28 +6,+6,; €,=6 —F,+6,; € =6 +26,+6,

Kpurepum ouenku:

- OLICHKA «3a4YTEHO» BBICTABJISETCS CTYJICHTY, €CJIM OH PEryJISIPHO B TEUYEHUE CEMECTPA MPEACTABIISLII
pelleHus 3a/1a4, BHITOJIHWII MOJHOCTBIO BCE 3a/1aHUs U UX 3alUTUI, OTBETUB Ha BOMPOCHI IIpenoja-
BaTels;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH HEpPEryJsipHO B TEUEHUE CEMECTpa Mpe-
CTaBJISUI PELICHUs 3a]a4, BBIIIOJIHUI 3a/1aHUs HE IIOJHOCTHIO MJIM BOOOIIE HE MIPENCTaBIsUT pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEIo aBaTesl.

Jlist ipoBeieH!sl TEKYILEro KOHTPOJIS 3HaHUI CTYJIEeHTOB B AUCTAHIIMOHHOM (opmare B pas-
paboTanHBIX Kadenpoit «MaremaTnKay OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIe (TIPOOHBIE) Te-
CTBI.

3.2. IIpome:xyTOYHAA aTTECTALMS

[IpomexxyTouHast aTTecTanus - (3K3aMeH) IMPOBOIUTCS 110 OMIIETaM B YCTHOU (opMme.
Bpems a1 noAroToBKM OTBETa Ha BOIPOCH! He Oosiee 45 MUH.

bureT BKIIIOYaeT TeOpEeTHYECKUI BOIIPOC U 331a4H.

KoMriekThl 5K3aMeHalMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTemMaTuka.
TumnoBble BApHAHTHI ONJI€TOB MPUJIATAIOTCH.

KommuiekT Bonpocos
10 TUCLUIUIAHE
«JInneiinas anredpa u qudpepeHnuaIbLHOE HCHUCTICHTE)
Marpuliibl, TUIIBI MaTPULL.
Onepaunu ¢ MaTpuLlaMu, UX CBOMCTBA.
YMHOX€EHUE NPSIMOYTOJIBHBIX MATPHIL.
MarpuuHnas popma 3aIucH CUCTEMBI TMHEHHBIX aIreOpanuyecKux ypaBHEHHH.
Onpenenurenu U UX CBOWCTBA.
[Tonsitue onpenenurens. MUHOpHI U anredpandeckue TOMOTHEHHUS.
Cuctembl TUHEHHBIX aNreOpandyeckux ypaBHEHHM, OCHOBHBIE MOHATHS U OIPEEICHHS.
[TpaBuno Kpamepa penieHust CUCTEM JTMHEMHBIX YPaBHEHUH.
OOpatHast MaTpHIa U €€ BbIYUCIIEHHE. Y CIIOBHE CYIIECTBOBaHUS 00OpaTHOW MaTpHIIbI.
10 Pemenue crucrem JIMHENHBIX alredpanvyeckux ypaBHEHUI METOA0OM OOpaTHON MaTpUIIBL.
11. Meton I'aycca perienust cucteM JTMHEHHBIX ypaBHEHUH.
12. Penrenue Mpon3BOIBHBIX CHCTEM JIMHEWHBIX YpaBHEHUH MeToIoM ["aycca.
13. Panr matpuisl. Teopema Kponekepa — Kanennu.
14. OnHoponHbIE CUCTEMBI JIMHEWHBIX ypaBHeHUM. Kputepuil cymiecTBoBaHNs HETPUBHAIBHBIX pe-
LIEHUM.
15. [TonsiTe BekTOpa M JIMHEIHBIE ONepalliy HaJl BEKTOpaMH, CBOMCTBA ONepaluil.
16. JIuneitHast KOMOWHAITNS BEKTOPOB.
17. JIuneitHast HE3aBUCUMOCTh M JIMHEWHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepuii mu-
HEWHOH 3aBUCUMOCTH.
18. I[Monsitue 6azuca. KoopauHATHI BEKTOpA.

CoNoR~WDNE
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19. OpronopmupoBanHbIii 6a3zuc. PasnoskeHne BekTopa 1o BeKTopam Oasuca.

20. YnopsimoueHHast TpoiKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIAHHOE IPOM3BEACHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3Huce.
22. Y CIIOBUS OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpuna nepexoza ot 6a3uca kK 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHajuTH4YecKas reomMeTpusi

1. Cucremsl koopauHar. JlekapTOBbI IPSIMOYTOJIBHBIE KOOPAWHATHI HA IJIOCKOCTH U B IIPOCTpaH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

Paznuunble TUIIBI YPAaBHEHUHN IIJIOCKOCTH U IIPSMOM.

Brruncnenne pacCTOSHUN MEXIY IBYMS TOYKaMHU, TOYKOM U IMIPSIMOM, TOUKOH U IIJIOCKOCTBIO.
Boruncnenue paccTosHNUS MEXAY CKPELIMBAIOIIMMUCS IPSIMbIMHU.

Brruncnenue yrioB MeKIy ABYyMsI IPSMBIMU, IIPSIMOU U IUIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.
KpuBble BTOpOro nopsiika HMX reOMETPUYECKHE CBOMCTBA M ypaBHEeHMs. IIpuBenenue KpuBoi
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BULY.

8. Kanonumueckue ypaBHEHHUs HIUIHIICA, THIIEPOOIIBI, TApaOOIIbL.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOIO MOPSIIKA.

10. Kanonnveckue ypaBHEHUs Cephl, SJUTUIICOUA, KOHYCOB, TUIIEPOOIONIOB, ITapaboIOuI0B.

Noakown

Tunosbie BApUAHTHI OUJIETOB
1o agucuuruiiHe «JIuneiinas anreopa u nudgdepeHunaabLHOE HCHUCTEHUE»

MHUHHCTEPCTBO HAVKH U BBICIIEI'O OBPA3OBAHIS POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

®dakynbTeT 6a30BBIX KOMITETECHIIUH, Kadenpa «MatemaTuka»
Huctunnuna «JIuneitHas anreOpa u auddepeHnnaTbHOoe UCUUCTECHUE)
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUIET

1. Omnpenenutenu U UX CBOWUCTBA.

12 -1 2
2. PemuTh MaTpuyHOE ypaBHeHHE XB=A, eciu Az( j B=( ]

2 1 01
o X +2%X, =-1
3. Pemwnts CUCTEMY MECTOOOM 06paTHOI/I MaTpUulbl .

4. Jlaubl BeKTOpHI a =(-5,9,8), b =(-31-2), ¢ =(-8,10,-10). [IpoBepuTh — KOMILUIAHAPHBI JIU OHH.
Ecnu HeT, HaliTh 00beM MapajuieenuIeaa, OCTPOEHHOro Ha BEKTOpax a,b,t.
5. Haiitu yrom Mexay BekTopamMu a = (L,—-2,-2) u b = (2,0,1).

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemMatuku « 03» 05 2022 r., mpotokon Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /
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MUWHUCTEPCTBO HAVKH 1 BLICIIIETO OBPA3OBAHMS POCCUIICKON ®EJEPALINN
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWI MOJMTEXHAYECKHWII YHUBEPCHTET»
(MOCKOBCKMI1 TOJIUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaTematukay
Hucuummna «JIuneitnas anrebpa u auddepeHnnanbHoe HCUUCTCHUE
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BWIET

1. Jluneitnas koMOuHanus BeKTopoB. basuc. KoopauHatel BekTopa.

12 -1
2. BpIUMCINTH ONpeAenuTeNb MaTpUllpl C = AT ,ecm A=[3 1 0.
{o 11 J
4% — 2%, +3%3 =12,
3. Pemwure cucreMy ypaBHeHH MeTofoM ['aycca < x, +5x, —3x; =1,
2% +3X, —2%;3 =3.
4. Tlokazatp, 4TO BEKTOpHl M =(1,-12), n=(2,0,3), p=(-2,-11) 0Opa3yroT 6a3uc B MPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHue npsimoid  —2x+3y—5=0. HammcaTh: ypaBHEHHUE MPSIMOH C YTIIOBBIM KO-
s UMEeHTOM; YpaBHEHHE IPSIMON B OTPE3Kax; HOPMAIBLHOE YPABHCHHE MTPSIMOM.

YTBepkaeHo Ha 3aceqannu Kadeapsl MateMaTrku « 03» 052022 r., mpotokon Ne 10

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

J1114 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYIEHTOB B AUCTAaHIIMOHHOM popmare
B pa3paboTaHHBIX Kadenpoit «MareMaTukay OHJIalH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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