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1. Heaun, 3a1aum ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCIHUNIUHE

K ocHOBHBIM yensim 0CBOCHUS AUCHUIUIMHBI «JIMHEHas anredpay cienyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpuoOpeTeHre CTYIEHTaMHU IIIMPOKOT0 Kpyra MaTeMaTUYECKUX 3HaHUM, YMEHHUI U HaBbI-
KOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JE€AYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKU CAMOCTOSITEIILHOTO U3yYCHHUs yIeOHOM U Hay4-
HOH JINTEepaTyphbl, COAEPKAILIECH MAaTEMATUYECKUE CBEICHUS U PE3YJIbTaThI;

- IOJITOTOBKY CTY/ICHTOB K JIESATEIILHOCTH B COOTBETCTBHHY C KBATH(PUKAITMOHHOHN XapaKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4ncie (GOpMUPOBAHHE YMEHUH UCIIOJIb30BATh OCBO-
E€HHBIC MATEMATHYECKHUE METOIbI B TPO(ECCHOHATIBHOM 1eATETHHOCTH.

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

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUIMHEI «JInHelHas anreOpay clielyeT OTHECTH:

- OCBOGHHUE CTY/JEHTAaMU OCHOBHBIX MOHSTUN, METOAOB, (OPMUPYIOLIUX OOIIYI0 MaTeMa-
TUYECKYIO IMOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEIICHUs TPUKIIAIHBIX 33/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HaIPaBJICHUIO MOATOTOBKHA U 00ECTICUMBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/Ia.

OO6yuenne no aucruiuinHe «JIuHeiHas anreOpa» HampaBieHO Ha (OpMUpPOBAHUE Yy 00yuaro-
mmxcs cueayronmx komnerenuuid B coorserctBun ¢ ®I'OC 01.03.02 (ypoBenb 6akanaBpuaTa) Mo
Hanpasienuto nmoaroroku 01.03.02 [puknagnas mareMaTika ¥ HTHPOPMATHKA, YTBEPKIECHHBIM
npukazoM Munobpuayku Poccun ot 10.01.2018 Ne9 (pea. ot 27.02.2023):

Ko u HaumMeHOBaHue KOMIIeTEHIIU NuaukaTopsl 10cTHAKEHUS KOMIIe-
TeHIMHU
OIIK-1. CnocoGeH npuMeHsTh pyHIaMeH- NOIIK-1.1 Mcnonp3yeT MeTOABI MaTeMaTH-
TaJbHbIC 3HAHUS, IOJTYUYCHHbIE B O0JIACTH Ma- | YECKOT0 aHaJIn3a U MOJIEIUPOBAHUS IS pe-
TEMaTUYeCKHUX U (WJIN) €CTECTBEHHBIX HayK, IIEHUS MPUKIATHBIX 33]a4 B MpodeccuoHanb-
U UCNOJIb30BaTh UX B Ipo¢eCcCHOHaIbHOU Jie- | HOM cdepe
ATEIIBHOCTU NOIIK-1.2 YMmeeT ncnonb30BaTh OCHOBHBIE

3aKOHBI €CTECTBEHHOHAYYHbBIX TUCIUIUINH B
npodeccuoHaIbHOM e TeNbHOCTH, TpUMe-
HATh METOJIbl MAaTEMATHUUECKOI 0 aHaJIn3a U
MOJIETTMPOBaHUS TEOPETUYECKUX U DKCIIEPH-
MEHTAJIbHBIX UCCIIEI0BAaHUIN

NOIIK-1.3 Hcnonb3yeT B npodeccuoHab-
HOM J1eATeIbHOCTH 3HAHUS O MaTepuaiax,
MIPUMEHSIEMBIX JUIsl U3TOTOBJIEHUS AETalel U
COOPOYHBIX €IMHHI] ABTOMOOUIICH, aHATT3H-
PYET TEOPETUUECKHUE U IKCIIEPUMEHTAJIbHbBIE
Hay4yHbI€ UCCIIEeI0BAaHUS 10 MTOUCKY U IPO-
BEPKE HOBBIX MJIEH COBEPIIEHCTBOBAHUS
Ha3eMHBIX TPAHCIIOPTHO-TEXHOJOTUYECKUX
MaIlliH, UX TEXHOJIOTHYECKOT0 000py10Ba-
HUSL.




NOIIK-1.4 Ocymectnisier HHPOPMALIUOH-
HBIM MOMCK MO OT/EIbHBIM CUCTEMaM OOBEK-
TOB MCCJIEI0BaHNUs, aHAJIM3UPYET TEOPETHYE-
CKHe€ U DKCIIEpUMEHTAJIbHbIC HAYYHbIE HCCIIe-
JIOBaHMsI 110 TIOUCKY U NIPOBEPKE HOBBIX MJIEH
COBEpIICHCTBOBAHHUS HA3€MHBIX TPAaHC-
MIOPTHO-TEXHOJOTUYECKUX MAallllH, UX TEXHO-
JIOTHYECKOro 000pyAOBaHHUS.

NOIIK 1.5 YmMmeeT ucnonb3oBath PU3NIECKHEC
SIBJICHUS B DJIEKTPOTEXHUUYECKUX U 3JIEKTPOH-
HBIX YCTpOWCTBaX HH(POPMALIMOHHBIX CHCTEM
JUIs uaeHTUPUKAUH, GOPMYIUPOBAHUS U pe-
LIEHUS] TEXHUYECKUX M TEXHOJOTUYECKUX
po0JieM FKCIUTyaTalui TPAaHCIIOPTHO-TEXHO-
JIOTMYECKUX MAIIUH U KOMILIEKCOB

2. MecTO IMCHMILTAHBI B CTPYKTYpPe 00pa3oBaTeIbHON NMPOrpaMMbl

JucuurnuHa OTHOCUTCA K 00s3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-
CTBEHHO-HAyYHbIE JUCIUIUIMHBIY.
E€ nzydyenue obecrieunBaeT u3yueHue JUCIUTIIMH
B o6sa3amenvroti yvacmu:
- MaTeMaTUYEeCKHI aHaIn3;
- ¢usuka;
- MPOTPaMMUPOBAHUE;
- OCHOBBI MEXaHUKH;
- OCHOBBI MaTepUAJIOBEICHUS U CONIPOTUBIICHUS MaTEPUAJIOB,;
- aHAJIUTUYECKAasl TMHAMHUKA U TEOpHUs KOJIeOaHUH;
- METOJl KOHEYHBIX AJIEMEHTOB;
- nudepeHImanbHbie YpaBHEHUS U KOMILJIEKCHBIA aHAJIU3;
- YpaBHEHUS MaTeMaTH4eCKON (U3HKH;
- TEOpHS BEPOSITHOCTEM U MaTeMaTUIeCKasi CTATHCTHKA.
B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHbix OMHOULeHUL.
- IMHAMHKA U TPOYHOCTh OECITMIIOTHBIX TPAHCTIOPTHBIX CPEJICTB,;
- TEOpHUSl aBTOMATUYECKOIO YIIPABJIECHHS TPAHCIIOPTHBIX CPEJICTB;
- UHTEJJIEKTYaJIbHbIE CUCTEMBI YIIPABIICHUS TPAHCIIOPTOM.
B uacmu snexmuémnvix oucyunium:
- YACJICHHBIE METO/IHI;
- METO/IbI BBIUNCIIECHUH.

3. CTpyKTypa M coaepkaHue TUCHUILTUHbI

OO01mas TpyA0eMKOCTh JTUCIHATIINHBI COCTaBIIsACT 3 3a4eTHbIC eTMHUIIBI -108 gacos.

3.1. Buabl yue0HOii padoThl M TPYA0EMKOCTH

KoauuectBO

n/n By yueoHoii padoThI
Yy p 4acoB

Cemectp 1




AyIMTOpPHBIE 3aHATHS 48 48

B ToM uucie:

Jlexuumn 16 16
1.
CeMuHapcKue/mpakTHIECKUE 3aHATHS 32 32
2.
JlabopatopHbIe 3aHATHS - -
3.

CamocrosiTe1bHasi padoTa 60 60

HpOMe)KyTO‘lHaﬂ arrecranmusd

9K3aMeH e) c)

Hroro 108 108

3.2. TemMaTu4ecKHil MJIaH U3yYeHHs JUCITUINHBI

Pasmemnién B mpunoxenuu 1 k pabodeit mporpaMmme.

3.3. ConepixaHue pa3iesioB JUCHUILTAHBI

BBenenue

Hpe,[[MeT, 3aJlaud U COACPKAHUEC NUCHUIIIINHDI. OCHOBHBIE 3TaIbI Pa3BUTHA AUCHUILIIMHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B ITIOAT'OTOBKE 6aKaJ1aBpa, CBA3b C APYTI'UMHU JUCHUILIIMHAMU.

Pa3nes 1. DiieMeHTBI JTMHEHHOI ajaredpbl

Tema 1. MaTpuubl 1 onpeaeJuTe 4.

ITonsatue matpunsl. Buasl matpuil. JleiictBus Hag marpunamu. Oneparyy Hajl MaTpUIIaMu
U ux cBoiicTBa. OrmpenenuTenu, UX CBOWCTBa U BbuucieHus. [loHaTHsS MUHOpa U anredpande-
CKOT0 JIoTIoNIHEHUs. PasnokeHue onpeaenuTess o IeMeHTaM CTPOKHU Wiu cTonlna. Beraucie-
HUE OINPENEIUTENEH Pa3InYHOrO NOPSIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUS. DJIEMEHTAapHbIe NMPeoOpa3oBaHUs MaT-
pun. IlpuBenenue MaTpullbl K AMAroHAJILHOMY WM TpalelMeBUIHOMY BUy. MarpuuHas popma
3alMCH CUCTEMbI JTMHEWHBIX alNreOpandeckux ypaBHeHUN. PaHTr MaTpuLibl.

Tema 2.Pemienne cucrem JHHEHHBIX aJredpanyecKnx ypaBHEHHH.

CucreMbl IMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MOHATHS. Pemienne cucrtem
JUHENHBIX ypaBHeHUN MeTogoM Kpamepa, meronoM oOpaTtHoi MaTpuilsl, MmetogoM ["aycca. Teo-
pema Kponekepa — Karnemu. Pemenne npon3BOJIbHBIX CUCTEM JIMHEWHBIX YPABHEHUN METOJOM
I'aycca. Penienne ofTHOPOHBIX CHCTEM JINHEMHBIX ypaBHEHUH. Kputepnii cynecTBOBaHUs HETPH-
BHAJIBHBIX PELIICHUN.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JIunelinsle onepainuu Hajl BEKTOPaMHU, UX CBOMCTBA. JIMHelHbIe KOMOMHAIINH BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpOB. basuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTb Pa3JIO’KEHHs BEeKTOpa Mo 6a3ucy. OpTOHOPMUPOBAaHHBIN Oa3uc.



Tema 2. CxansipHOe, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BhIuncieHue ckaisipHOro, BEK-
TOPHOT'O U CMELIAHHOT'O IPOU3BEACHUM BEKTOPOB, 3aJaHHBIX KOOPJAUHATAMU B OPTOHOPMHUPOBAH-
HOM Oa3uce.

Tema 3. Jluneitnsie npoctpancTBa. [lonsTue 6a3uca NpocTpaHCTBa FEOMETPUUECKHUX BEK-
TopoB. [IpeobpazoBanue MaTpuIlbl TMHEHHOT O OiepaTopa pu nepexoze ot 6asuca k 6azucy. Coo-
CTBEHHBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPBI MATPHIIBI.

Pa3pen 3. KoMIiekcHbIE YHCJIa H MHOTOYJICHBI

[TonsTHe KOMIUIIEKCHOTO yncaa. POpMbl 3aMCH KOMIUIEKCHBIX YKcen. JleicTBUS Hal KOMIUIEKC-
HbiMU uuciaamu. Gopmyiia Myaspa. M3BinedeHne KOpHSA N-0H IOJOKUTEILHON CTEIIEHU U3 KOM-
IUIEKCHOTO yKcia. Paznoxenne MHOrouseHa Ha MHOKUTeNn. OCHOBHAs TeopeMa anreOphbl.

Paznen 4. AHaMTHYECKAS TeOMETPUSA

CucreMsl KoopAMHAT. JleKapTOBBI IPSAMOYTOJIbHBIE KOOPAUHATHI HA TNIOCKOCTH U B ITPOCTPAHCTBE.
ITomnsipHas cucrema KOOpAUHAT.

Tema 1. Ilpsimble ¥ MJIOCKOCTH

Paznuunble TUIBI ypaBHEHUH IIIOCKOCTH U YPAaBHEHUH MPSIMOM (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue pacCTOSHUN MEXy IBYMS TOUYKaMHU, TOYKOM U IMIPSMON, TOUKOH U IIJIOCKOCTBIO.
Brruucnenue paccTosHUS MEXY CKPELIMBAIOIIUMHUCS MPSIMBIMH.

Brruncnenue yriioB Mexy AByMs IPSMBIMH, IPSIMOU U INIOCKOCTBIO, IBYMSI IUIOCKOCTSIMH.
Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPSAIKA

KpuBble BTOpOro nopsijka, ux reoMeTpu4eCKue CBOMCTBA U ypaBHeHus. [IpuBeneHne KpuBoil BTO-
pOTro nopsiika K KAHOHUYECKOMY BHITY.

VYpaBHEHHE TOBEPXHOCTU BTOPOro nopsiika. KaHoHudeckue ypaBHeHuUs cepsl, SUIUIICOUA, KO-
Hyca, Tunepooiionsa, mapabonounsa.

3.4. TemaTuka NpakTHYeCKUX 3aHATHH MO AucuuILInHe «/IuHeliHas aaredpay»

No 3ansaTus Tema 3aHaTus

1 Pazpnen 1. DiieMeHTHI IMHEHOM aJareOpbl. MaTpuibl, 1eHCTBUS
HaJl MAaTPHUIIAMHU.

2 Onpenenurenu, X CBOMCTBAa M BhIUMCIEHUE. MaTpuuHas 3anuch
CHUCTEMBI JINTHEWHBIX YpPaBHEHH.

3 OOpatHasi MaTpulla U €€ BBIYHCIICHHE.
CucTtembl TUHEHHBIX aNTeOpandecKux ypaBHEHHUH, OCHOBHBIE T10-

4 HATHUS U onpesiesieHns. Pelienne cucteM TMHEHHBIX ypaBHEHUI
MeroaoM Kpamepa, MeTogoM 00paTHON MaTPHILGI

5 Pemenne cucreM TMHENHBIX ypaBHEHUN MeTonoM ['aycca. Panr
Matpuibel. Teopema Kponekepa — Kanemnu.

6 Merton I'aycca B mpOM3BOJIbHBIX CHCTEMaX JTUHEHHBIX YpaBHEHUH.
OJHOPOJHBIE CUCTEMBI JTMHEHHBIX YPABHEHUH.
Pa3nes 2. DiieMeHThI BeKTOPHOI anredpsl.Bektopsl. JInHeiHbIe
ONEpalK HaJl BEKTOpaMU, UX CBOMCTBA. JINHEITHOE MPOCTPaHCTBO

7 T€OMETPUUIECKHUX BEKTOPOB. [loHATHE THHEHHOI KOMOWHAIIUN BEK-
TOpoB. JIMHENHO HE3aBUCUMBIE U JIMHEWHO 3aBUCHUMBIE CUCTEMBbI
BEKTOPOB.
[TonsiTre 6a3uca MPOCTPAHCTBA TEOMETPUUECKUX BEKTOPOB. Koop-

8 TuHATHl BeKTopa. OpTOHOpMUpOBaHHbIN 6a3uc. KomnHeapHOCTS,
OPTOTOHAJILHOCTh M KOMILJIAHAPHOCTh BEKTOPOB.




CkansgpHOe IPOU3BEIEHNE BEKTOPOB U €TI0 CBOMCTBA. Y CJIOBHE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BekTopHOE Mpon3BeaeHne IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB

CMmemianHoe MPOU3BEACHNUE TPEX BEKTOPOB U €ro cBoiicTBa. BhI-
qucIeHne 00beMa napaiesienuneia ¥ MipaMubl. Y CJI0BUE KOM-
10 IJIAHAPHOCTH BEKTOPOB. BhIuncieHne cKkaasipHOro, BEKTOPHOTO U
CMEUIAaHHOTO MPOU3BEJACHUN BEKTOPOB, 3aJaHHBIX KOOPJAUHATAMU
B OPTOHOPMHUPOBAaHHOM Oasuce.

JIuneitnble nmpocTpancTBa. PasmepHocTh 1 6a3UC JIMHEWHOTO IIPO-
CTPaHCTBA.

Marpuna nepexona ot 6a3uca k 6asucy. IIpeobpaszoBanue koop-
JUHAT BEKTOpa IpU M3MeHeHuu Oazuca. JInHeiHble oneparopsl,
JeMCTBUS C TMHEHHBIMU orniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYEHUSI MATPHILIbI

11

Pazngen 3. KommiekcHble Yynciaa U MHOrowieHbl MHOXKECTBO
KOMILIEKCHBIX urcesl. DOpMbl 3aITMCH KOMIUICKCHBIX YHcell. Jlew-
CTBUA HAJd KOMIIJICKCHBIMU YW CJIAMH. Pa?,J'IO)KeHI/Ie MHOTI'OYJICHA Ha
MHOKHUTEJIH, OCHOBHAsI TEOpeMa aareOpsl

12

Pa3nes 4. AHasinTyeckasi reoMeTpus

13 .
Cucremsbl KOOpAMWHAT. PaznuuHble TUIEI YPaBHCHHUH IIJIOCKOCTH

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

15 B3aumHoe pacnonoxeHue NpsMbIX Ha IUIOCKOCTH U B MPOCTpaH-
cTBe. BbIuncienue paccTostHUM MeXly JByMs TOUKaMH, TOUKOH U
npsMoil. Beruncienne paccTOSIHUS MEXKIy CKpEIIMBAIOIIMHCS
npsMbIMU. B3anMHoe pacronoskeHue niaockocteil. Berumcnenue
pacCTOSAHUI ME¥K]ly TOYKOHN U TJIOCKOCTHIO

16 KpuBsie BTOpOro nopsjika X reoMeTpu4ecKue CBOMCTBA. Y paBHe-
HUS 3JUIMIICa, Tunepoosisl, napadonsr OOmiee ypaBHEHHE KPUBOH
BTOpOro nopsijaka. [IpuBenenne KpuBoi BTOPOro Nopsi/iKa K KaHO-
HU4YecKOoMy Buay. IIoBepXHOCTH BTOPOro mopsaKa

4. YueOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmartuBHble 1okyMeHTbI 1 OCThI

dI'OC 01.03.02. [TpuknaaHas MateMaTuka U nH(popMaTUKa. Y TBEpXKIEH IprUKa3oM MUHOOD-
Hayku Poccun o1 10.01.2018 Ne9 (pea. ot 27.02.2023).

AxanemMudeckuid yaeOHbIH Tu1aH o HarnpasieHuto nmoarotosku: 01.03.02. [Mpuknagnas mate-
MaTuka 1 uHpopmatuka. [lpoduns: HTemIeKTyanbHble CUCTEMBI YITPABICHHUS TPAHCIIOPTOM.
®opma 00yueHus — ounas. 2023.

Marpuna pacrpenenenust komnerenuuit 01.03.02. ITpuknaaHas MmareMaTika 1 HTHPOpPMAaTHKa
( MaTennekTyanpHbIe CHCTEMBI YITPAaBICHHS TpaHcTopToM). 2023.

Vka3 IIpesunenta Poccuiickoit @enepanyu ot 01.12.2016 Ne 642 «Ctparernn Hay4yHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickoii denepaunmy.

[Tpuka3 MunucrepcTBa o6pa3zoBanus 1 Hayku Poccuiickoii ®@eneparuu ot 23.08.2017 Ne 816
«O0 ytBepxknenuu [lopsiika mpUMeHEHHUs OpPTaHU3ALUAMU, OCYLIECTBISIIOIIMMU 00pa3oBa-
TEJIbHYIO AEATEIbHOCTb, JJIEKTPOHHOTO 00Y4EHUSs, TMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTUH MpU peaan3anuu 00pa3oBaTeIbHbIX POTPaMm.



4.2. OcHoBHasi IMTepaTypa

1. Tarapuukos, O. B. Jluneiinas anredpa: yd4eOHUK U MPAKTHUKYM JJIsl IPUKIIAHOTO OaKa-
naspuara / O. B. Tatapuukos, A. C. Uyiiko, B. I'. lllepurHeB ; mo obmeli penaknueii O. B.
TarapuukoBa. — Mocksa: U3marensctBo KOpaiit, 2023. — 334 ¢. — (Bsicmee o0pa3oBa-
Hue). — ISBN 978-5-9916-3568-4.

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

2. Jluneitnas anreOpa v aHAIUTHUYECKAsi TEOMETPUS : YUeOHHK U MpakTukyM s By3os / E. I
[TInotHukosa, A. I1. IBanos, B. B. Jlorunosa, A. B. Mopo3oBa ; nox penakiueit E. I'. Thiot-
HUKOBOW. — Mocksa : M3narenscTBo FOpaiit, 2023. — 340 c. — (Briciiee o6pa3oBanue).
— ISBN 978-5-534-01179-1
URL: https://urait.ru/bcode/511488

3. Kypc nekmuit mo nuHeHOM anredpe U aHAIUTUYECKOU reoMeTpuun: yueOHoe nocoodue. // Kya-
psasueB b.1O., Matsm B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mospolytech.ru/lib/content/elektronnyy-katalog. DnaexTponHnslit pecype.]

4.3. JlomoiHUTEbHAS JIUTEpaTypa:

1. TIlaxomoBa, E. I'. Jluneiinas anre6pa u ananutuyeckas reomerpusi. COOpHUK 3a/1aHui : y4ueo-
Hoe rocoowue 1utst By30B / E. I'. ITaxomoBa, C. B. PoxxkoBa. — Mocksa : U3narensctBo FOpaiir,
2022. — 110 ¢. — (Bsicuree obpasosanue). — ISBN 978-5-534-08428-3.

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

1.4. DaexkTpoHHbIE 00pa3oBaTelbHbIE PeCypPChl
HpOBeI[eHI/Ie 3aHITHN U aTTCCTaI_II/Iﬁ BO3MOXHO B JUCTAHITMOHHOM Q)opMaTe C IPUMCHCHHUEM CHU-

CTeMBbI TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3padOTaHHBIX Ka-
dbenpoit «MaTtematuka» IJIEKTPOHHBIX 0OpazoBaTenbHBIX pecypcoB (DOP) mo Bcem paznenam
MpOrpaMMEI..

Hazsanue D0P
JIuneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaUTHYECKAs! TCOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u anamutH- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasa recoMeTpus

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU PACIo-
PAXKEHUSMH MPOPEKTOPA MO yueOHOM paboTe U/Uiu IEHTPOM y4eOHO-METOANYECKON pabOTHI.

Ka)K}IBIfI CTYJIeHT 06ecnequ I/IH)II/IBI/IJIyaJ'H)HI)IM HCOl"paHI/I‘—IeHHBIM JIOCTyrIOM K BHGKTpOHHOfI

OMOJINOTEKE MOCKOBCKOIO ITOJIUTEXA

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepraibl B JIIEKTPOHHOM BHJIE, Mpe-

CTaBJIEHHLIE HA CalTe mospolytech.ru B pas3Aaciie: «L[eHTp MaTEMaTU4YCCKOIro 06pa30BaH1/15{»

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

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

[Tone3nble yueOHO-METOAMYECKHE U MTHPOPMAIIMOHHbBIE MaTepHallbl IPEICTaBIEeHbl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.



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
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

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTH « THTepHEeT» JUIsl OCBOSHUS
JTUCIUIUTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIulleH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe

obecmeuyenmne

Ne| HammenoBanue | PazpaGorunk I1O

JocTynmHocTh Ccbuika Ha Enqunblii peectp

(mpaBoob.1aga- (MHIEeH3MOHHOE, | poCcCHIiCKHX MPOrpamMm AJist
TeJb) cB00OOIHO pac- 9BM u B/l (npu naanuuu)
NpocTpaHseMoe)

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
OBJIAYHBIE str/301558/?sphrase _id=9433

TEXHOJIOT'NN" 75

4.6. CoBpeMeHHbIe NpodeccuoHaATIbHBIE 0a3bl JAHHBIX U HH()OPMAIMOHHBbIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeuenn pecypcoB cetu UHTepHET, 1O0CTYNHBIX 1JISI OCBOEHUS TN CHMIJIMHbBI:

HaunmenoBanue

Ccbuika Ha pecypce

HocTynHocTh

NudopmannoHHo-cipaBoYHbIe CHCTEMbI

StackOverflow

https://stackoverflow.co
m/

Hocrynna B cetu 1n-

TEepHET 0e3 orpaHuye-

CTBEHHBIX 00pa30BaTeIbHBIX CTaH-
JApTOB BBICLIET0 00pa30BaHUS

HUH
Undopmarmonnsie pecypest Cetrn | http:// www.consultant.ru | Jloctymso
KoncynprantlIntoc
IToptan ®enepanpHBIX TOCYIaAp-
P P yap http://www.fgosvo.ru. HoctymHo

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp

https://e.lanbook.com/

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
1305071
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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/

IPR Books https://www.iprbookshop | octymua B cetn MH-
ru/ TEpHET 0e3 orpaHuye-
HUI

IIpodeccnonanbHbie 6a3bl JAHHBIX

basa qaHHBIX Hay4HOM JIEKTPOH- http://www.elibrary.ru JlocTymHo
HOU OMOJIMOTEKU

(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | JloctymHo
nuTemMarnueckas pedepaTuBHO-OMO-
nuorpaduyueckas u
HayKoMeTpuieckas (Ondbamomerpu-
yeckas) 6aza JaHHBIX

5. MaTepuajibHO-TeXHHYECKO0e o0ecneyeHune JUCHUIINHbI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTCTA 06ecneqHBaeT IIPOBCACHUC BCCX BUIOB
3aHSTHH, IPETYCMOTPEHHBIX YIEOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAHUTAPHBIM H
IMPOTHUBOIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Maremarnkay He pacrojaraeT COOCTBEHHBIM ayIMTOPHBIM (OHIOM U HCIOJb-
3yeT yueOHbIE ayAUTOPHH U3 001ero (JoH/ a2 YHHBEPCUTETA.

[Tpu HEOOXOMUMOCTH /ISl TPOBEACHHS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIIOJb3Y-
OTCA KOMIIBIOTCPHLBIC KJIACChl YHUBCPCUTCTA.

6. MeToan4ecKue peKOMEHAAUN
6.1. MeToanueckue peKOMEHIAIUN VI MPENoAaBaTeIsl 0 OPraHu3anuu
00y4eHuUs

[Ipexne Bcero, cienyeTr oOpaTuTh BHUMAaHHUE CTYA€HTOB Ha TO, YTO IPAKTUYECKU BECH U3Y-
YyaeMblii UMU MaTepuai He TpeOyeT Kakoil-miubo crenuanbHOl (AONOJHUTENbHOM) MOATOTOBKH U
BITOJIHE MOJKET OBITh YCIIEIIHO U3y4Y€H, €CJIU CTYJEHTHI OyAyT IOceuiaTh 3aHsATHsI, CBOEBPEMEHHO
BBINOJIHATH JOMAIIIHUE 33/1aHUS U MTOJIb30BaThCs (IPU HE0OXO0AUMOCTH ) CHCTEMOH IITAHOBBIX KOH-
CyJbTalluil B T€UEHHE KaKJOro0 ceMecTpa. Boienmue B Kypc MaTeMaTHKU pa3/iesbl SBISIOTCS
KJIACCUYECKHUMH, B TO 7K€ BPEMs OHU NTPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LIIMPOKOE pac-
IPOCTPAaHEHNUE I PEIICHUs Pa3HOTo poja 3a/1a4 BHYTPU CaMOW MaTeMaTHKU U MPUKIAIHBIX 3a-
nad. FIX oCBOEHHE IOMOKET CTyIEHTaM JIOTMYECKH BEPHO, apTyMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U IUCbMEHHYIO PEUb, YCIEUTHO MPUMEHITh HAKOIJIEHHBIE 3HAHUSI B PO ECCHOHATbHON
JESATEIBHOCTH.

HeoOxonumo ¢ camoro Havasna 3aHATUNA peKOMEHJ0BATh CTYI€HTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO JIMTEPATYPY, a B KOHIIE CEMECTPA JaTh CIIUCOK BOIIPOCOB JJIs IOATOTOBKH K dK3aMEHY.

Ha nepBom 3aHsATHHN 110 JUCHMILIUHE CleAyeT 0053aTeabHO MPOMH(OPMUPOBATH CTY/ I€H-
TOB 0 BHJIE U (hOopMe MPOMEKYTOUHOM aTTECTALMH 110 TUCIUITIIMHE, CPOKAX €€ MPOBEICHUS,
YCIIOBUSX JIOMYCKa K MPOMEKYTOYHON aTTeCTalluu, IPUMEHSEMBIX BUAAX MPOMEKYTOUYHOTO KOH-
TPOJISL.

W3noxxeHne TEOpeTHYECKOro MaTepuaja JOJKHO COMPOBOXKAATHCA WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATETLHO OTOOpAaHHBIMH MPEnoaBaTeiIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTU U
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BBIKJIQ/IKH [P PEIICHUH 334l HE OTBJIEKAJIU OT TJIaBHOTO: OCMBICICHUSI UJIEH U CYTH PUMEHS-
eMbIX MeTo10B. CieyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHUSI pAaCCMOTPEH-
HBIX Ha 3aHATHSIX YpaBHEHUU U GOpPMYIL.

[IpakTryeckue 3aHATHS JOJDKHBI OBITh OPraHM30BaHBI IPENoaBaTeIeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI HA MEPHOJUYECKOE BBIMOJHEHHE CTYIEHTaMU HEOONbIION caMOCTOs-
TEJIbHOU pabOoThI B ay TUTOPHUHU IJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaa.

[IpenogaBaTens, BeqyIuid MpaKTUUECKUE 3aHATHS, JOKEH COTIaCOBBIBATh y4eOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCII0JIb30BATh EANHYIO CUCTEMY 0003HAUEHUH.

[IpenogaBatento ciaenyeT 10OMBATHCS CUCTEMATHYECKONH HENMpPEPBhIBHON pabOThI CTYACH-
TOB B TEUCHHE CEMECTPa, HEOOXOMMO BBISBIISATH CHIIBHBIX CTYACHTOB M MPUBIICKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITMAZaX U KOHKypcax.

CTyzneHT I0JKEH OUlyllaTh 3aMHTEPECOBAHHOCTD MPENOJABaTelNlsl B JOCTH)KEHUN KOHEU-
HOTO pe3ysibTaTa: B NMPUOOPETEHHH OOYYaIOIIUMUCS MPOUYHBIX 3HAHUM, YMEHHM W BiaJeHUS
HAKOIJICHHOM nH(popMaIMei 1 pemeHus 3a1a4 B popeCCUOHATBHON IS TeIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3MosxHO mpoBeieHNe 3aHATHI U aTTECTAllui B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMBbI JAMCTaHIMOHHOTO 00yueHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoii «MaremaTrkay EKTPOHHBIX 00pa3zoBarTelibHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimox mpoBeaeHus padoT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OT/IEIbHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 10 yueOHOM paboTe 1/Iih EHTPOM y4eOHO-METOINIECKOI paboThI.

6.2. MeToauyeckue yKa3aHUs s 00yUAKOIIMXCHA MO OCBOEHUIO
AACHHIIHHBI

Pa3znesn: 3j1eMeHTHI JIMHEHHOM aaredpbl

Martpuusl u onpeneautenn. [Ipexre Bcero, CTy€HT JAOKEH MOHATH, YTO MaTpUIA —
9TO TabnuIa yucesn (MpudeM 3Ta Tabiuila MOXKET UMETh OJMHAKOBOE YHCJIO CTPOK U CTOJIOIOB, a
MO3KET OBITh U IPSIMOYTOJILHO ), a OMIPEIeUTENh- 3TO YUCIIO, 3alIUCHIBAEMOE B BUJIE KBAAPATHOU
TaOJIMLIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOJIBKO Y KBaIPATHBIX MaTPHII.

CrnenyeT 06paTuTh 0C000€ BHUMaHUE HA OTEPAII0 YMHOKEHHUS IPSIMOYTOJIbHBIX MaTPHIL
U IIOHATH, KaKUM HOJ'Iy‘IaeTCﬂ HOpS[I[OK ManI/IHI)I — HpOI/I3BCI[CHI/I$I. OCO6€HHOCTI> ManI/IH TAKXE
COCTOHT B TOM, YTO MIPOU3BEACHUE MATPHUIl HE TIEpeCcTaHOBOYHO, TO ecTh AB = BA.Cnenyer 00s-
3aTeNbHO YOCIUTHLCS B 3TOM, PEIIMB COOTBETCTBYIONIUE 3a/1a4H.

BaxxubiM siBIsieTCsl IOHATHE 0OpaTHOW MaTpuisl. Hajmo 3HaTH yclnoBHe CyIECTBOBAHUS
00paTHON MaTPUIIBI M AITOPUTM ee mocTpoeHus. [lociie ee BRIUMCICHHS 1IeIeCO00pa3HO JIeIaTh

TIPOBEPKY MPABUILHOCTH PEIIeH s, BHITOIHUB Onepauio ymMmHoxkenns A ‘A= E (momkna momy-
YUTHCS €IUHUYHAS MAaTPUIIA)

[Tpu u3ydeHnu onpenenuTenell Halo0 YeTKO YCBOUTH IMOHSATHS MUHOPA, allre0panvecKkoro
JIOTIOJTHEHMS], 3HaTh MHOTOUYHUCIIEHHBIE CBOMCTBA omnpeaenuTens. J{ias 0CBOCHUsS TEXHUKH BbIYHUC-
JICHUSI OTpeIeTUTENIeH 1eIeco00pa3Ho, BEIOPAB MPOU3BOJILHBINA OMPEACIUTENb BBIIIE TPETHErO
HOpPS/IKA, PACKPBITh €0 Pa3IMYHBIMU CIIOCOOaMU, MPUMEHSS Pa3okKEeHHUE U MO CTPOKaM H IO
crosidriam. OOpaTuTe BHUMaHUE, KaKUe CTPOKH (CTOJIOIIBI) TPEATIOUTUTEIbHEE BRIOUPATH TSI pac-
KPBITHUS ONPEAETUTENS, YTOOB! YIPOCTUTH €r0 BelunciaeHne. Oco6eHHO 3((HEeKTUBHO BBIYMCICHHUE
OTIPENIEIUTEIS C TIOMOMIBIO DJIEMEHTAPHBIX MPeoOpa3oBaHNi, TPUBOIAIINX €r0 K TPEYTOJIEHOMY
BUJTY.

[Ipu n3ydeHnn pemeHnii CUCTeEM JTMHEWHBIX anreOpandeckux ypaBHeHuit (CJIAY) obpa-
TUTE BHUMAaHUE, IIPEXK/Ie BCET0, HAa TIOHATHE PEIICHUs CUCTEMBI U YCIIOBUS CYILIECTBOBAHUS pellie-
HUI B 3aBHCHMOCTH OT COOTHOIICHUSI MY PaHTOM MaTpPHUIIbI, PAHTOM PaCIIMPEHHOW MaTPHUIIBI
CHCTEMBI M YHCIIOM HEM3BECTHBIX U ypaBHeHUH. OOpaTHUTe BHUMAaHUE HA YCJIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona oOpaTHOW MaTpuilbpl. BHEMaTensHO pa3depuTe mpUMeEphl pelieHus
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MIPOU3BOJILHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHui meronoM ["aycca (BBeneHue Oa-
3MCHBIX U CBOOO/IHBIX MEPEMEHHBIX ).
Pa3znesn: DiieMeHTHI BEKTOPHOI ajredpbl

[Ipu n3ydyeHuu maHHOW TeMBbl OOpaTUTE BHHUMAHUE Ha JIMHEWHbIC ONEpally Haj BEKTO-
pamiu, Ha MOHSATHUSA JIMHEHHOW HE3aBUCUMOCTH U JINHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha PyHIaMEH-
TaJIbHOE MOHsATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
JKEHHE BEeKTopa 1o O6a3ucy.

3HaTh OIpeseeHe, TEOMETPUUECKHUE CBOMCTBA CKAJISIPHOI0, BEKTOPHOI'O U CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB, POPMYJIBI Ui UX BHIYMCIICHHUS B BEKTOPHOW U B KOOPJIMHATHOU (hopMme.
O0s13aTeNbHO 3HATh U YMETh IPOBEPSITH YCIOBUS OPTOTOHAILHOCTH, KOJJIMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3gen: koMIIeKCHbIE YHCJIA 1 MHOTOYJIEHbI

B stoM pazpnene, npexe Bcero, HaJl0 MOHSTh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PacCIIu-
pEHUEM MOHATHUS JEHCTBUTEILHBIX YHCEII, 3HATH ONPE/ICICHNE U TPU (POPMBI 3aITUCH KOMITJIEKC-
HOTO yucia (anredpanyeckylo, TPUrOHOMETPUUECKYIO U MOKA3aTeNbHYI0), TeOMETPUYECKYIO UH-
TEpIpEeTaNI0 KOMILUIEKCHOTO YUCIJIa U B3aUMHO-0/IHO3HaYHOE COOTBETCTBHE MEX/1y MHOKECTBOM
KOMIUIEKCHBIX YUCENl 1 MHOXKECTBOM TOYEK KOMILUIEKCHOM IIIOCKOCTU. 3HATh Gopmymy Diinepa.
KommuiekcHble ynciia MOKHO M300pa)kaTh C IOMOIIbIO BEKTOPOB HAa KOMILJIEKCHOM IJIOCKOCTH.
[ToaToMy omepariu CJI0KEHHUS U BEIUMTAHUS KOMILJIEKCHBIX YHCEI MOTYT OBITh CBE/ICHBI K OIepa-
IUSIM CIIOKECHHUS U BBIYMTAHUS COOTBETCTBYIOIIMX BEKTOPOB.

Hazo 3HaTh 1 yMeTh BBIMIOJIHATH ONEPAIi YMHOXKEHUS, IEIICHUS, BO3BEJCHHS B ITOJIOXKH-
TEJIbHYIO CTENIEHb KOMILJIEKCHBIX YHCEJ, 3allMCAaHHBIX B TPUTOHOMETpUYECKOW (hopme, U3BIeUe-
HUS KOPHA N-OH CTETEHH W3 KOMILIEKCHOTO YHCIa.

CrnenyeTr oOpaTuTh BHUMaHHE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHMCEN SIBJISIETCS 3a-
MKHYTBIM, TO €CTh JII00as anreOpanueckas ornepaus HaJl KOMIUIEKCHBIMH YHCIIaMH HE BBIBOJIUT
3a npeaesbl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3Hath paznuuHbie BUABI PA3I0KEHHs] MHOTOYWIEHA HA MHOKUTENH JIJIS CIIy4aeB, KO-
I/1a Cpey KOPHEN MHOTOUJIeHa MOTYT OBITh KPaTHbIE, KOMIUIEKCHBIE KOPHU. DTHU CBEIEHUS OyAyT
UCIOJIb30BaThCs, HANpUMEP, B WHTETPAJIbHOM HCYMUCICHUU IMPHU BBIYMCICHUHM HHTETPajioB OT
JIpOOHO-PALIMOHAIBHBIX (DYHKUMH, IPU PEIIEHUH JIMHEWHBIX OJHOPOAHBIX TU(depeHIIaTbHBIX
YPaBHEHMI N-To MOPsIIKA C MOCTOSTHHBIMU KO3 UIIEHTaMH.

Pa3nen: AHaaMTHYECKAs TeOMeTPUs

[Tpu u3yyeHnn aHaIUTUYECKON FeOMETPUH CIEIYET, IPEKAE BCETo, OHATh, UTO €€ 3a/jauell  sB-
JSITCSl U3YYEHHE T€OMETPUUYECKUX OOBEKTOB MPHU MOMOIIM aHATUTUYECKUX METOJIOB aareopsl u
MaTeMaTHYeCKOro aHaiu3a. B ocHOBe Takoro mojxo/1a JeKUT METOJ] KOOPAMHAT, BIIEPBBIE CUCTE-
MaTH4ecKH puMeHeHHbIH P. Jlekaprom. OCHOBHbIE OHSTHUS T€OMETPUH (TOUKA, MpsMasi, Ioc-
KOCTb) SIBJISIOTCS HEONpPEAEIAeMbIMH, U JIUIsl UX OMMCAHUS NMPUMEHSETCs] aKCHOMaTHYECKUN Me-
TO/J1, TIO3BOJISIFOIINM YCTAaHOBUTH B3aMMHO O/IHO3HAYHOE COOTBETCTBHE MEK/y MHOYKECTBOM TOUYEK
IpSMOM U MHOXKECTBOM JIEHCTBUTENBHBIX YUCE U, TAKUM 00pa30M, BBECTU CHCTEMY KOOPJIUHAT.
Hano yetko ycBouTh pazinuunbie pOpMbl ypaBHEHUHN NPSIMOM U IMJIOCKOCTU YMETh NEPEXOIUTh OT
oJtHOU (opMbl K Apyroil. CiieayeT OCMBICIUTD U YCHEIIHO MPUMEHSATh PEIICHHs KIACCHYECKUX
3a]a4 aHAIUTUYECKOW Te€OMETpUU O B3aMMHOM PACIOJIOKEHUU MPSMBIX U IUIOCKOCTEH, YMETh
OTIPENIeNIATh YTJIbI U PACCTOSHUS MEXK]y Pa3IMYHBIMH [€OMETPUUYECKUMHU 0ObEKTaMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEUIHOE U3yUYeHHEe NUCUUILUINHBI « JInHelHas anreOpay,
npruoOpeTeHne HeoOX0IMMBIX KOMIIETEHIINH, YMEHHH 1 HaBBIKOB BJIQJICHUSI MAaTEMaTUYECKUM arl-
napaToM TpeOyeT OT CTYJIEHTOB OOJIBIIION CaMOCTOSTENbHOU paboThl. OOpaTUTE BHUMAHUE, YTO
KOJINYECTBO YaCOB, OTBOJAMMBIX Ha CAMOCTOSITENIbHYIO Pa0OTy B COOTBETCTBHM C YUEOHBIM ILIa-
HOM, OOJIbIIIEe YKCIIa YaCOB, OTBOAMMBIX Ha BCE BUJIbI Ay IUTOPHBIX 3aHATUH.
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7. ®oHJ OLIEHOYHBIX CPEACTB

@OoH/ OIICHOYHBIX CpPEACTB NpezacTaBieH B [Ipunoxenun 2 k paboueil mporpamMmme U BKIIOYAET
pa3nelsr:

1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YJIbTATOB 00YUEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIbTaTOB O0yUEHUS

3. OueHouHble CpeacTBa

3.1. Tekymuii KOHTPOJIb

3.2. IlpoMexyTouyHasi aTTecTalus
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TeMaTruyecKkuil MUIAH ColeP:KAHUS TUCHUILVINHDBI «JInHeiiHas ajaredpa» Mo HANPaBJIEHUIO MOATOTOBKH

01.03.02 «Ilpukgagnasi MaTeMaTHKA U MHPOPMATHKAY

Ilpunosicenue 1

IIpoduas:
«I/IHTeJ'IJIeKTyaJILHBIe CUCTEMBI YIIPABJCHHUSA TPAHCIIOPTOM>»
(bakamaBp)
®opMa 00yyeHUs1 — OUHAS
I'ox nadopa 2023/2024
Buabi yueOHoli padoTsl,
BKJIIOYAsl CAMOCTOSITEIbHYIO Buasbi camocrosiTesibHOH padoThI Dopmbl
e = aTTecra-
= i a0oTy CTY/1eHTOB CTYCHTOB
Paznen § 5 : p y Ty ’ ya HH
(7 S M TPY0EMKOCThb B 4acax
3 =R PYA
n/n CP | KC
J | I/C | JIao C P K.P. | K.II. | PTP | Pepepar | K/ip | O | 3
IlepBblii cemecTp
Paznea 1. DiieMeHTBI IMHEHHOMH aJI-
1.1 | redopsl Matpuiibl, 1eCTBHUS HaJ MaTPHU- 1 3 2 2 3
[[aMH.
Ompenenureny, WX CBOWCTBA M BBIYHCIIE-
HHe. MaTpuyHas 3anvch CUCTEMBI JIMHEM-
1.2 | qex o 1 4 2 3 +
YPaBHCHHH.
Boiaaua 3aganuii PI'P Ne 1 nmo iuHelHOM
ajareope.
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1.3

OOpatHas MaTpuIla U ee BeIauciieHne. Mar-
pUYHAs 3alUCh CUCTEMbI JIMHEWHBIX ypaB-
HEHU.

14

CucteMbl TMHEHHBIX aIreOpanvdecKux
YpaBHEHUIi, OCHOBHBIE MOHATHUS U OIpeie-
JieHus. PelieHre cucTeM JTMHEHMHBIX ypaB-
Henuit merogoM Kpamepa, metonom obpat-
HOW MaTpHUIIbI

1.5

Pemrenne cucreM TMHEHHBIX ypaBHEHUN
meronoM ['aycca. Panr marpuisl. Teo-
pema Kponekepa — Kanesnu.

1.6

Meron ['aycca B mpOM3BOJIBHBIX CHCTEMAX
JIMHEWHBIX ypaBHEHUU. OQHOPOAHBIE CU-
CTEMBI JIMHEWHBIX YPaBHEHUM.
CamocrositesbHas padora Nel no Jim-
HEHHOI ajqredpe B ayIMTOPUH

1.7

Paspen 2. Bexropel. JIunelinbie onepanuun
HaJl BEKTOpaMH, MX CBOWCTBA. JIMHEWHbBIE
KOMOMHAIMKU BEeKTOpoB. JIMHEWHO He3aBU-
CUMbICE WM JIMHEWHO 3aBHCUMBIE CHCTEMBI
BEKTOPOB.

Buinaya sagauuii PI'P Ne2 no BekTopHOIi
aiareope.

1.8

[Tonstue 6asuca. KoopmuHatel BeKTOpa.
KomnmnaeapHOCTh, OPTOrOHATBHOCTD U KOM-
TJIAHAPHOCTh BEKTOPOB.

10
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1.9

CkansipHO€E NPOU3BEACHUE BEKTOPOB U €TI0
CBOMCTBA. BEKTOpHOE NMPOU3BEIECHUE IBYX
BEKTOPOB, €r0 CBOMCTBA.

11

1.10

CMmenianHOe IPOU3BENIEHUE TPEX BEKTOPOB
U ero CBOicTBa. Brruncienne odObema ma-
paienenumnena. YcloBUE KOJUTMHEApHO-
CTH, OPTOTOHAIBHOCTH ¥ KOMILIAHAPHOCTH
BEKTOpOB. OpTOHOPMHUPOBAHHBIA Oa3uc.
Brrurcnenue CKaltsipHOTO, BEKTOPHOTO U
CMEIIIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JTaHHBIX KOOPJIWHATAMH B OPTOHOPMHUPO-
BaHHOM 0Oa3smuce.

CamocrosiTeibHass padora Ne 2 no Bek-
TOPHOI1 ajiredbpe B ay1MTOPUM

12

1.11

JIuneitnpie mpocTpaHcTBa. PazmepHOCTh U
0a3uc JIMHEHHOT O MPOCTPAHCTBA.

Matpuna nepexoga ot Oaszuca k Oasucy
npeoOpa3oBaHue KOOpAWHAT BEKTOpa Ipu
n3MeHeHuu 6asuca. CoOCTBEHHbIE BEKTOPHI
U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO Ore-
patopa.

13

1.12

Paznen 3. KoMmiexkcHbIe YHCJIa H MHOTO-
yjieHbl MHOXXECTBO KOMILJICKCHBIX YHCEII.
@®opMbI 3aNKMCcH KOMIUIEKCHBIX uncen. Orne-
pauuu HaJa KOMIUIEKCHBIMU yuciamu. Pas-
JIO)KEHHE MHOTOWIEHAa Ha MHOKHMTEIIM OC-
HOBHAas TeOpeMa anreopbl

14

1.13

Pa3znen 4. AnanmuTHyeckasi reoMeTpust
Cucrempl koopauHar. Pa3nnyHble THUIIBI
YpPaBHEHUU IIOCKOCTH

15
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Boigaua 3agauuii PI'P Ne3 mo anajautH-
yecKO reoMeTpuu

1.14

PasnuuHble TUIIBI ypaBHEHWM NPSIMOW Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3anMmHOe pacnonoxkeHue nOpsMbBIX Ha
IJIOCKOCTH U B POCTPaHCTBE. Boruncnenue
pacCTOSIHUM MEXAYy JBYMsl TOYKaMH, TOY-
KOW M IpsMOM.. B3anMHOe pacrionoxeHue
IUIOCKOCTE.  BpruncieHue paccTosiHUiA
MEXKy TOYKOHN U IUIOCKOCTBIO
CamocrositesbHass padora Ne 3 mo ana-
JINTHYECKON reOMeTPHH B ayAUTOPUH

17

1.16

KpuBsie BTOPOro mopsijika Mx reoMerpuye-
CKHE CBOWCTBAa. YpaBHEHMs SJUIUIICA, TH-
nepOousbl, mapabonsl OOmiee ypaBHEHHE
KpUBOW BTOpOro mopsaka. I[IpuBencHue
KPUBBIX BTOPOrO TMOpsAKAa K KaHOHHYE-
ckoMy BuIy. [IOBEpXHOCTH BTOpPOrO TMO-
psaKa

18

dopma arTecTanuuu

21

Bcero yacoB nmo gucuuniinHe

16

32

60

PI'P

caM

pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hamnpasnenue noarotoku: 01.03.02 «IIpukimannas MaremMaTuka U H”HOOPMATHKAY.
[Tpoduns: «HTENIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM).
Kadenpa: «Maremaruka.

1.MeToabl KOHTPOJISA 1 OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHHs

JUJ11 KOHTpPOJIsl yCIIEBAEMOCTH M Ka4eCTBA OCBOCHUSI TUCLUILIMHBI HACTOSIILEN TIPOrpaMMOi
IPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2.1llkana u KPUTEPHUU OLEHNBAHUSA Pe3yIbTATOB 00y4eHH S
®opmMa NPOMEKYTOYHOMN aTTECTANMHU: IK3AMEH

[IpomexxyTounas arTecranus o0ydarouuxcs B (popMe sK3aMeHa MPOBOAUTCS 10 pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB y4eOHOM pabOThI, IPETyCMOTPEHHBIX YUEOHBIM IJIAHOM IO IaHHOM JUCIIH-
IUTMHE, TIPH 3TOM YUYUTBHIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OleHKa CTEeNeHH JOCTHKEHUS 00yJarolUMUCS MIaHUPYEMbIX Pe3yIbTaToB OOy4EHHUS IO
JTUCIUIIMHE MPOBOJUTCS MPENOoaBaTesieM, BEAYIIUM 3aHITHS MO0 JUCIUILTUHE METOJIOM SKCIIEePT-
HOH oneHkH. [1o uroram nNpomMexyTouHOW aTTECTAllMU 110 AUCLUIUIMHE BBICTABIISIETCS OLIEHKA «OT-
JUYHOY, «XOPOUIO», «YJOBIETBOPUTEIBHO» UITU «HEYJOBIETBOPUTEIBHO.

IIkana oueHNBaHUA Onucanne

BeinosHeHsl Bce 00si3aTeJIbHbIE YCI0BHSI NMOATOTOBKH CTYy-
JAEHTA K POMEKYTOYHOH aTTeCTAlMM,IIPEAYCMOTPEHHBIE IIPO-
rpaMMoil TUCHUIUIMHBL. CTYJIEHT J€MOHCTPUPYET COOTBETCTBUE
3HAaHUW, YMEHUH, HAaBbIKOB TOKa3aTeNsIM, IPUBEACHHBIM B Ta0-
OtnuuHO JIUIax, ONEepUpyeT MNPUOOPETEHHBIMH 3HAHUSMHU, YMEHMSIMH,
HAaBBIKAMM, IPUMEHSIET UX B CUTyallUsX NOBBIIMICHHON CJIOKHO-
ctu. Ilpu sToM MoOryr OBITH JONYILIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs IMpH IMEepeHOoce 3HaHWM u
YMEHU Ha HOBbIE, HECTAH/IAPTHBIE 3aJa4H.

BhInosHeHsl Bee 00s3aTebHbIE YCJOBHS MOATOTOBKH CTY-
JIEHTA K MPOMEKYTOYHOM aTTeCTALNM,IPETYCMOTPEHHBIE TIPO-
Xopouo rpaMMoi JUCIUIUIMHBL CTyJEHT JEMOHCTPUPYET COOTBETCTBUE
3HaHUii, YMEHUH, HaBBIKOB IOKA3aTessIM, TIPUBENEHHBIM B Ta0-
JUIAX, ONEPUPYET NPHOOPETEHHBIMU 3HAHMAMH, YMEHUSIMH,
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HaBbIKaMU. B To e Bpemsi npu OTBETE IOMYyCKAET HECYIIECTBEH-
HbI€ TOTPEIIHOCTH, 33Ja4d pelIaeT C HeAo4YeTaMH, HEe BIIHAIO-
HIMMH Ha OOLIUIl X0/ peleHusl.

BrinonHensl Bce 00si3aTesbHbIE YCJI0BUSI MOATOTOBKH CTY-
JAEHTA K MPOMEKYTOYHOM aTTeCTaluu,IPEAYCMOTPEHHBIE IIPO-
rpaMMON JUCHUIUIMHBL. CTYJIEHT I€MOHCTPUPYET COOTBETCTBUE
3HAHUW, YMECHHI, HABBIKOB TIOKA3aTeNIsIM, IPUBEJACHHBIM B Ta0-
TUIaX, OMEepUpyeT MNPUOOPETCHHBIMH 3HAHUSMHU, YMCHHSIMH,

Y 10BIETBOPUTENBHO HaBbIkaMu. Ho noka3piBaeT HeriyOoKue 3HaHMS, IIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJHAKO B Pop-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEX]y aHa-
JM30M, apryMEHTaluell U BbIBOJAAMHU, B PELICHUM 3a]a4 MOTYT
cozepxKarbes rpyObie ommOKu. J{7s moTydeHus MPaBUIILHOTO OT-
BeTa TPEOYIOTCS yTOUHSIOLIUE BOIIPOCHI.
He BbinosiHEHbI 00s13aTeIbHBbIEC YCJOBUSI NMOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTAlMU, IPEIyCMOTPEHHBIE
nporpammoit aucuurueel, WIW cTygeHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUN, YMEHUM, HABBIKOB IPUBEICHHBIM
HeynosierBopurensHo
B Ta0JIMIaX, JOMYyCKAOTCS 3HAUUTENIbHBIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBUE 3HAHMiI, YMEHMI, HaBBIKOB IO PsAy IIOKa3aTelew,
CTYJEHT UCHBITHIBAET 3HAYUTEIIbHBIC 3aTPYAHECHUS IPU ONEPHU-
POBAaHMM 3HAHUAMU U YMEHUSAMH.
3. OneHo4YHbIC CPeACTBA
HaumenoBanune [IpencraBnenue oue-
Ne Kparkas xapakreprucTrka OLleHOYHOTO
o/ | CUEHOUHOTO Cpent- cpescTsa HOYHOTO CpE/ICTBA B
CTBa dOC
1 Konrtponbhas (ca- | CpeacTBo npoBepku yMeHui nmpuMeHsTh | KoHTposbHbIe 3a1a-
MOCTOSITENIbHAS) MIOJTyYCHHbIE 3HAHUSA JJIS pelleHus 3a1ad | HUs (mpumep)
pabota OIIPEAEIEHHOr0 THMA IO TEME WU pas-
(KP) ey
2 | PacuerHo-rpadu- CpenctBo nmpoBepku ymMeHHH npuMeHsATh | Kommuiekt  3ajgaHuii
yeckas pabora MIOJIyYE€HHBIE 3HAHMS 110 3apaHee OIpene- | /IS BBIIIOJHEHUS pac-
JICHHOM MeTOJMKe JUIs peUIeHHs 3afad | YeTHO-rpadudeckoi
(PTP) WIM 33JaHUid 1O MOAYJIIO WM JUCHU- | pabOThI
IUTMHE B LIEJOM.
3 ngHHH OnpPOcCo- CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK Bomnpocs! no
€CEeI0BaHuE,
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(YO) crienualbHas Oece/ia meIaroruaeckoro pa- | TeMam/paszenam Juc-
O0OTHHMKA C OOydYarOIIMMCS Ha TEMbI, CBS- LMITIAHBI
3aHHBIE C U3Y4aeMOM JUCHUIIIMHON, U pac-
CUNTAHHOE Ha BBIACHEHHE 00beMa 3HAHUU
oOyyarolerocss 1Mo ONpeeIeHHOMY pas3-
JIey, TeMe, TpoOJIeMe | T.11.

Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
4 Tect MO3BOJISIONIAs aBTOMAaTHU3UPO-
(T) BaTh IPOLIENAYPY HU3MEPEHUS YPOBHS 3Ha-
HUW 1 YMEHUHOOYYaIOMErocs.

5 | Dx3amenanuonuble | CpeICTBO MPOBEPKHM 3HAHUK, YMEHHH, | DK3aMEHalMOHHbIE
OMIIeTHI HAaBBIKOB. MOJKET BKJIIOYaTh KOMILIEKC T€O- | OMIIETHI.

B PETUYECKUX BOIPOCOB, 3ajlay, MpaKTUYe-
(9b) CKUX 3aJaHuil.

BapuanTt Tecra

3.1.Tekymnii KOHTPOJIb

OueHoYHbIE CPEACTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B popMe GIaHKOBOTO TECTUPOBAHUS JIJIsl KOHTPOJISI OCBOEHUS 00yUYaOIUMUCS pa3esioB
JUCUUIINHBL, ipueM PIP.

Coaepixanue pacueTHO-rpadguyeckoi padoThI.

PacyerHo-rpaduueckas padora Nel no JmHeiiHo# anare0pe.

Kpatkoe copepxanue pacueTHO-rpaduueckoil paboThI:

Matpuusl 1 onpenenutenu. PemeHue cucteM JUMHEMHBIX anredpandeckux ypaBHEHUI MeTo/laMu
["aycca, Kpamepa u oOpaTHOI MaTpUIIBL.

PacuerHo-rpaduueckas padora Ne2 no BeKTOpHOI ajareope.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

BekTtopsl, aelictBusa Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BECHNS BEKTOPOB.
PacuetHo-rpaduyeckas padora Ne3 mo aHAIUTHYECKOH reOMeTpUH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Pa3znuynble BUBI ypaBHEHHUN NPSAMON U INIOCKOCTH. B3auMHOE pacronokeHue NpsAMbIX Ha IJIOCKO-
CTH, ITOCKOCTEM B MPOCTPAHCTBE.

KoMmmiiekT 3aaanui

JJIsl BBINIOJTHEHHUs pacdyeTHO-rpadguyeckux pador (PI'P)
no aucturuiiae «JIuneiinast anredpay»

PI'P Nel, yacts 1

-1 1 0 2 0 2
3ananue Nel. lanbt matpunet A=| 1 3 2 | w B={0 -3 3
4 0 -3 1 1 -1

Brimonauts neiicteus: A2 +8BT .
3ananue Ne2. TTpoomKuTh JaHHOE MaTpHuHOe paBeHcTBo (2A+3B)> —4A° —6AB=...

U TIPOBEPUTH €ro JJis MaTpull A U B U3 IepBoro  3a/aHusl.
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3amanue No3. BeIUuciuTh onpenenuTeh AByMs CIIOCO0aMu: pa3ioKeHHEM I10 TIEPBOM CTPOKE U
pasJIoKEHUEM 10 MIEPBOMY CTOJOIY.

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

3amanue Ne4. JIns qaHHOM MaTpuUIlbl HAWTH 0OpaTHYIO MaTpuily. CienaTh MPOBEPKY.

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

3aganue No5. Pemurs matpuunoe ypasaenne AXB =C (uaiitu X). Caenarb npoBepky.

S R A

3aganue No6. HaifTu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3apanHus 1m0 pelIeHHMIO CHCTEM JIMHEHHBIX ajiredpanyecKux ypaBHeHU
3ananue Nel. Pemuth cucremy meronoM Kpamepa. Cnenats mpoBepKy.

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

3aganue No2. Peruth cucremy u3 Nel MeTo oM 0OpaTHON MaTpHIIbI.

3aganue Ne3. Pemuts cucremy u3 Nel meronom ["aycca.

3amanue No4. Pemnth HEOHOPOIHYIO cUCTEMY MeToIoM ['aycca. Haiitu oO1iee penenue u 4acT-
HOE pElICHNE.

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

3ananue NoS. Pemuts ogHOpOIHYIO cuctemy MeToqom ["aycca. Haiitu obmiee pemenue u OCP.

2% +6X, —9%x;-9x, =0
4x, —5%,+ X%, =0

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

22



PI'P Nel, yacrs 2
3amanue Nel. TToka3aTk, 9uTo BEKTOpsl M, N, E) 00pa3yroT 06a3uc B MPOCTPAHCTBE U PA3IOKHUTh

BekTOp a 1o 3ToMmy Oasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-11),a = (5 —4,13).

3ananue Ne2. Jlanbl BekTopsl M u N . BBIICHUTL — KOJUIMHEAPHBI JIM BEKTOPLL & U D .

m=(28,—8,8),N=(-2L6,—6), a=2m+n,b=2n—m.

,ecm | M|=642,|0|=2, (M) =135, a=6m-m,

3amanne Ne3. Haiitu |§

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

3ananue No5. Tlpu kakux "x' Bektopbl A u D nepnenmukyssapHb?

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

3ananue Ne6. Haiitu miomaas napauienorpaMma, IOCTPOEHHOTO Ha BekTopax a u D .

a=2m-5n,b=m+n,|m|=12,|n|=3, (m/,\ﬁ):—.

N

(o))

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

3aganue No§. Jlanbl BekTopsl @, D, C . BBIACHUTL — KOMILIAHAPHBI JIM BEKTOPBI. ECIM BEKTOPHI He

KOMILJIaHAPHBI, TO HaWTH 00BEM InapajjiCJICIurIICa, IIOCTPOCHHOI'O Ha BEKTOPAx 5, b, Cu onpcac-

JUTb — KaKyl0 TPOMKY OHU 00pa3yIoT.
a(;-1;5),b (2;4;-2),¢(3;0;1).

3ananue Ne9. Jlns nuHeiinoro oneparopa 4 3aaaHel 00paskl 6asucHbIX onementos A€, AE,, AE,

. 3anmcarb Matpuiy oneparopa 4 B 6asuce €, €,, €, u HaliTu oOpa3

JreMeHTa X .

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

3aganue Nel0. Haiitu coOCcTBeHHbIE 3HaYEHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Oreparopa,

. -4 1
3aJJaHHOTO B HEKOTOpOM Oazuce matpuieit A= 7 o]

PI'P Ne 1, yacthb 3

Bamanue Nel. Tlpsmast |, mpoxomut 4epes Touky A mapamiensHo Bektopy (. [Ipsmas |, mpo-

XOAUT yepe3 Touky B meprnenaukynspHo BekTopy N . HaliTi TOYKy nepecedeHust MPSIMBIX U Yol

mexay aumu, ecmn - A(3;5), 0 (1;3), B(0;5), n(-3;4).
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3ananue Ne2. Jlana npsimast |, . Ipsimast |, mpoxoaut yepes toukn A u B. Haiitu paccrostHue ot

TOUKM nepecedenus npsmeix |, u |, mo npsmoii |, .

(x=—-8t—3 ,,,. | | )
|1.{y:3t+41 A(4;0),B(7;3), 1,:9x-12y+2=0.

3ananue Ne3. Haiitu paccrosinue ot Toukn M o miockoctu ¢, npoxosiuei uepes Touxy A

neprenauKyspHo Bektopy N, ecmu M (0; 1;7), A(2; -1;4), n(6;22; -3).

3aganue Ne4. HaiiTu yroi MexIy IDIOCKOCTBIO (X M IUIOCKOCTBIO [3 , IPOXOJSIIECH Yepe3 TOUKU

A BuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucarh KAHOHMYECKHE YpAaBHEHHS MIPSIMOM, 3aJaHHON OOIIMMHU ypaBHEHUSMU.

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

3aganve Ne6. Haiitu Touky nepecedenus npsamoi | W riiockocTn @ W yrona Mexmy HUMHU.

X+2 z-1
I :—=X=—; o:Xx+2y—-3z-12=0.
3 4 -2
Bananue Ne7. Tlpsmas |, mpoxoaur yepes touku 4 u B. Ilpsmas |, mpoxomut uepes Touky M
MePIICHINKYIIPHO [IockocTH ¢ . Haiitu yron mexay npsimbivu |, i |, i BBIsICHUTD — 51exar u

OHH B OI[HOﬁ IIJIOCKOCTHU HUJIM CKPCIIUBAKOTCA.

A(9;-31),B(4;4,-5,M (-L11;,-11), a:2x+3y—z-1=0.

X+3)? y?
Bamanne Ne®. JInst qaHHOU KPHBOM % + ;_5 =1 yka3ath (OKYCHI, SKCIIEHTPUCHUTET, THPEK-

Tpuchkl. IlocTpouts KpuByto, 1300pa3uTh HOKYCHI, TUPEKTPHUCHI.

Baganne Ne9. IlpuBectu ypaBHerue kpuoii 9X> —25y° —18x+200y —616 =0 k kaHoHMUe-

CKOMY BUZY U IIOCTPOUTH KPUBYIO.
KonTpoabHbie 3aganus (mpuMepbl)

BapwuamHr.

1. HaitTK 3HaYeHna maTpuMyHoro mHorovneHa F (A)

f(x)=-x>+2x? —x+3,A:[_:L 0]
3 2

-2 0 8 1 -5

2. Havitv paHr maTpuLbl NpUBeAEHNEM K CTYNEeHYaTOMy BU
p puLbl npuses, Yy y suay 8 2 6 -3 -13
1 -3 13 5 17
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3. BbluMcanTb onpesenvTesnb NpuBeAeHMem K cTyneHyatomy suay (3 -5 3

4. Halitu matpuuy, obpaTHyto AaHHOW (a). Pewuntb maTpuuHoe ypasHeHue (6)
L2 1 1 2 2 3 5
(@ (3 -5 3 (6)[3 4]DX=[3 ) Oj
2 7 -1 B -
5. PelunTb cuctemy ypaBHeHM. YKa3aTb obLiee n 04HO YacTHoe pelleHue (a).

PewnTb cMcTEMY C NOMOLLLbIO 06paTHOM MaTpuubl 1 No popmynam Kpamepa (6)

4x, +9X, —5%, —8X, =5 X +2X, + %X, =95
(a) 13X, +7X, —2X;, —4x, =4 (6) 43X, —5X, +3X; =—7
2X, +5X, + X, +3X, =3 2X, + X, — X, =13
BapuaHTt
1. Pacnuncatb pasnorkeHune BeKTopa ;( Nno BeKTopam 6, a,F
x={5-12,1}, p={1-30}, q=1{1,-11}, r={0,-12}

2. KonnvHeapHbl v BeKTOpbl P 1 (7?

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

3. OaHa nupamuaa c sepwnHamu B Toukax AAAA, .

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

Haritn:

a) yron mexay pebpamun AA,, AA,

6) o6bem nupamuapi

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

r) HAWTU AIMHY MefuaHbl, TpoBeaeHHyI0 13 BepwuHbl A K pebpy A A,

4. BbluMCIUTb NAOWAAb NapanienorpaMmma, NoCTPOEHHOIO Ha BEKTOpax anba - Yro/l MeKay BEeKTO-

pamu B ME{

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

BapuaHTt
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1. Haittn pacctoanue ot Toukn M o nnockoctun (I\/|1M2M3):
M, (-9;10;2), M,(0;7;-4), M, (4;8,-1), M,(-213)

X+y+z-2=0
X—y—-3z+6=0

2. BbInMcaTb KAHOHMYECKOE YPaBHEHME NPAMOIA: {

X-2 y-3 z+1

MX+y+2z-9=0.
1 1 -4

3. HaliTu TouKy nepeceyeHns NPAMOM U NIOCKOCTH:

y

x-1
4. Halitn Touky F’1 CMMMeTPUYHYIo Touke P oTHocutensHo npamoii | : P(O; —1;3) 7 T: =

5. Hanucatb ypaBHEHMWE MIOCKOCTU & npoxoAsLueit yepes Touky M u nepnenavkynapHo npAmoin
(M;M,): My(3,2,0), M,(415), M, (2-14).
6. HalnTn KocuHycC yrna mexxay NNOCKOCTAMMU O U O, :
o, :3x-y+3=0, o, : x-2y+52-10=0
BapuanT 3a1aHuil IPOMeXKYTOYHOI0 TecTa
-2 0 8 1 -5
1.1. HaitTu paHr maTpuLbl NpUBeaeHNEM K CTYNeHYaToMy BUAY

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

1 -2 -2 3 5
1.2. PewwnTb maTpmyHOE ypaBHeHMe X =
-3 4 3 -1 0

X, +2X, +X; =5
1.3. Pewutb cuctemy no dopmynam Kpamepa 3%, —5X, +3%x; =7
2% + 77X, —%; =13

—- . o -

2.1. HanucaTtb pasnoxeHue Bektopa X no sektopam P, a, X= {5, —12,1} , B = {1, —3, 0} , a = {1, —l, 1} ,
r={0-12}

2.2. BblYMCAUTb NAOWAAb NapasnesiorpaMmma, NoCTPOEHHOro Ha BeKTopax d u ba —yron mexay sektopamn P u Q

5 A " oy i i~ T

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

2.3. laHa nupamuaa c BepLMHaMmM B TOYKax A1A2A3A4 A1(6,1, 3), A2(6,—2,—3), A3(2, 2, 0), AA(—5,1, 0)

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

X—2 y-3 z+1
1 —4

uXxX+y+22-9=0.

3.1. HaliTv TouKy nepeceyeHma NPAMOI U NNOCKOCTU:

x-1
1

3.2. HaitTn Touky Pl cummeTpuunyto Touke P otHocuTenbHo npsmoit | P(O; -1 3) "

z
-1 1
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3.3. Hanucatb ypaBHeHwe naockocT & npoxogsiuelt yepes Touky M 0 VI NEpNeHANKYNAPHO  NPAMOWN (Mle)i Mo (3; 2; 0)

, M, (415), M,(2,-14).
4.1. flana kpusas BTOporo nopaaka X’ +4y? —12x+16Yy +16 = 0. Moayunts KaHOHUYECKOE yPaBHEHME KPUBOI 1 NOCTPOMTL .ee

4.2. CocTaBnTb MaTpuLy nepexoaa ot basuca €;,€,,€; k basucy e e e , ecnm

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

Kpurepun onenkn:

- OLIEHKA «3a4TE€HO» BBICTABIISETCS CTYACHTY, €CJIM OH PEryJIipHO B TEUEHHE CEMECTPa MPEICTaBIISI
peleHus 3a/1a4, BHITOJHWII MOJHOCTBIO BCE 3a/1aHUs U UX 3alLUTUI, OTBETUB Ha BONPOCHI IIpEnoja-
BaTelIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIIETCS CTYJIEHTY, €CJIM OH HEPETYJSIPHO B TEUEHHUE CEMECTpa Ipel-
CTaBJISUI PELICHUs 3a/1a4, BBIIOJHMII 3a/laHKs HE IIOJHOCTBIO MIIM BOOOILIE HE MPEACTaBIsuT paboThl
Ha MIPOBEPKY, JOIYCKAeT CYIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPENOAaBATEIS.

Jlnist ipoBeieHusl TEKYIIEro KOHTPOJIsl 3HAHUHM CTY/IEHTOB B JMCTAHIIMOHHOM (opmare B pas-
paboTanHbIX Kadenpoit «MaremaTHKa» OHJIAWH-KypcaX UMEIOTCS MPOMEXYTOUHbIEe (TIPOOHBIE) Te-
CTBI.

3.2. IIpome:xyTOYHaAsA aTTEeCTALMS

[TpomexyTouHas arTectanus - (3K3aMeH) IPOBOIUTCS MO OMIIETaM B yCTHOU opme.
Bpemst 11 HOAroTOBKM OTBETA HA BONPOCH! HEe Oosiee 45 MUH.

buner BxiIr04aeT TEOPETUUECKUN BOIIPOC U 3a]1aUH.

KommiekThl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCS Ha Kadenpe «MaremaTukay.
Tunosble BApUAHTHI ONJIETOB NPUJIATAIOTCS.

KommuiekT Bonpocos
10 TUCLUIUINHE
«JIuneiinas aareopa»
Matpuubl, TUIIBI MAaTPHIL.
Onepanuu ¢ MaTpullaMu, UX CBOWCTBA.
YMHOK€EHNE IPSIMOYTOJIBHBIX MaTpPHLL.
MatpuuHas ¢popMa 3aIIucu CUCTEMbI IMHEHHBIX alireOpandyeckux ypaBHEHUH.
Onpenenureny U UX CBOWCTBA.
[TonsiTue onpeaenurens. MUHOpPHI U anreOpanyeckue JOMOTHEHHUS.
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHUM, OCHOBHBIE MOHATHS U ONPE/EIICHUS.
[TpaBuiio Kpamepa penieHust cucTeM JIMHEWHBIX ypaBHEHUH.
OOpatHas MaTpula 1 €€ BbIYHUCICHHE. Y CIIOBUE CYIIIECTBOBAHUSI 0OpAaTHOW MaTpPHUIIBI.
10 Pemienue cucteM TMHEHHBIX anreOpanyeckux ypaBHEHUN METOI0M 0OpaTHOM MaTpUIbL.
11. Meton "aycca penieHns CucTeM JMHEHHBIX YpaBHEHHIA.
12. Pemienue npou3BOIBHBIX CUCTEM JTMHEWHBIX YpaBHEHUI MeTojoM ['aycca.
13. Panr matpunpsl. Teopema Kponekepa — Karmemnu.
14. OpHoponHble cucTeMBbl TMHEHHBIX ypaBHeHUIl. Kpurepuii cyiiecTBOBaHUs HETPUBHAIBHBIX pe-
1315078
15. [ToHsATHE BEKTOpaA U IUHEWHBIE ONEepalliy HaJl BEKTOPAMHU, CBOMCTBA ONepaiui.
16. JIuneitHast KOMOWHAITUS BEKTOPOB.
17. JIuneiinast HE3aBUCUMOCTD U JIMHEIHAs 3aBUCUMOCTh T€OMETPUYECKHX BEKTOpOB. Kpurepwii -
HEWHOMN 3aBUCUMOCTH.
18. ITonsaTtue 6a3zuca. KoopanHaTsl BEKTOpA.

©CoNoA~WNE
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19. OpronopmupoBanHbIi 6a3uc. Pa3noxenne BekTopa o BeKTopam Oasuca.

20. YnopsiioueHHast TpOiika BEKTOPOB.

21. CkansipHoe, BEKTOPHOE U CMEIIaHHOE IMPOU3BEACHUE BEKTOPOB B OPTOHOPMUPOBAHHOM Oasuce.
22. Y cioBUs OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeitHble TPOCTPAHCTBA.

24. Matpuna nepexoja oT 0asuca kK 0asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHHS] MATPHIIBL.

AHajuTH4YecKas reomMeTpusi

1. Cuctemsl koopauHat. JlekapToBbl IPAMOYIOJIbHbIE KOOPAMHATH Ha MJIOCKOCTU U B NPOCTPaH-
CTBE.

[TomnsipHas cucrema KOOpAUHAT.

PaznuuHble TUIIBI ypaBHEHUH MIIOCKOCTH U MIPSMOM.

Brruucnenue paccTossHUN MEXKy IBYMsI TOYKaMH, TOYKOM U MPSAMON, TOYKOU U IJIOCKOCTBIO.
Brruncienue pacCTOSHUAS MEXAY CKPEIMBAIOIUMUCS IPSIMBIMU.

Boruniciienue yriioB Mexy 1ByMs IPSIMbIMH, NPSIMOM U IIJIOCKOCTBIO, ABYMS IIJIOCKOCTSIMHU.
KpuBble BTOporo nopsiika Mx reoMeTpu4ecKHe CBOWCTBA M ypaBHeHHs. [IpuBeneHue kpuBoi
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BHUJLY.

8. KanoHMueckue ypaBHEHUS IIIMIICA, TUIIEPOOIIBI, TapadoIIbl.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonnyeckue ypaBHeHuUs cepsl, SJUIUIICOUIA, KOHYCOB, THIIEpOOJION 0B, TapaboIouI10B.

Noakown

Tunosbie BApUAHTHI OUJIETOB
1o JucuuIuiiHe «JIuneiinas anaredopa»

MHWHHUCTEPCTBO HAVKH U BBICLLIET'O OBPA3SOBAHIS POCCUMCKOM ®EJEPALIN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
YUYPEXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH NNOJIUTEX)

@dakyabTeT 6a30BbIX KOMIIETEHIINH, Kadenpa «MaremaTtuka»
Huctunnuna «Jluneiinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu U UX CBONCTBA.
12 -1 2
2. PemmTs MaTpuyHOEe ypaBHeHHE XB=A, ecin A=(2 1], B =[ 0 J.

2% — 3%, =12°
4. ]JlaHbI BEKTOpHI @ =(-5,9,8), b =(-3,1,-2), € =(-8,10,-10). [IpoBepuTh — KOMILIAHAPHBI JIN OHHU.

3. Pemuts cuctemMy MeTO10M 00paTHOM MaTpPHUIIBI {

Ecnu Het, HaliTH 00beM Mapaluieenue/a, IOCTPOEHHOro Ha BEKTOpax a,b,c.
5. Haiitu yron mexay Bektopamu a=(1-2-2) u b =(2,0,1).

YTBepkeHo Ha 3acegannn kKadeapsl MateMaTuku « 03» 05 2023 ., mpoTokoma Ne 10

H.o. 3aB. kaenpoit H.B. Bacunnepa / /
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VUPEXJIEHWE BBICIIEI'O OFPA3BOBAHU S
«MOCKOBCKHU MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

@akyabpTeT 6a30BbIX KOMIICTCHIINH, Kadenpa «MaremaTrka»
Huctunnmuna  «Jlunelinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUIET

1. Jluneiinas komOuHanus BeKTopoB. baszuc. KoopauHate! BekTopa.

12 -1
2. BpuncnuTh onpeaenuTelb MaTpullpl C = AT ,econ A=|3 1 0.
{0 11 J
4% — 2%, +3%3 =12,
3. Pemure cucteMy ypaBHEHHI MeToAoM ['aycca < x, +5x, —3%; =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. Hano oOmiee ypaBHeHue mpsiMoii  —2x+3y—5=0. HamucaTs: ypaBHEHUE NPSMOIl C YTIOBBIM KO-
s punrenTom; ypaBHeHHE MPSAMOIA B OTpe3Kax; HOPMaIbHOE YpaBHEHUE MPSMOI.

YTBepxkaeHo Ha 3acenannn kadenpsl MareMatuku « 03» 052023 r., mpotokoia Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /

Z[J'ISI MMPOBEACHUA MPOMCIKKYTOYHOT'O KOHTPOJIA 3HaHUI CTYACHTOB B IUCTAHIIUOHHOM (I)opMaTe
B p83pa6OTaHHI>IX Kaq)erOﬁ «Marematuka» OHHaﬁH'KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.
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