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

K ocHOBHEIM OeJIIM OCBOCHUA U CLMITIIMHBI «JInnetinas anre6pa>> CIIEAYECT OTHECTHU:

. BOCIIUTaHHE y CTYJCHTOB O0IEH MaTeMaTHYeCKON KyIbTYpHI;

. IpUOOpETEHUE CTYIEHTAaMH IIUPOKOro Kpyra MaTeMaTH4eCKUX 3HAHUM, yMEHUH U HaBbI-
KOB;

. pa3BUTHE CIIOCOOHOCTH CTYJJEHTOB K MHIYKTUBHOMY U JI€TyKTUBHOMY MBILIUIEHUIO HAPSATy
C Pa3BUTHEM MATEMATUYECKOW UHTYULINH;

. YMEHHUE CTYJEHTaMH pa3BUBATh HABBIKK CAMOCTOSITEILHOI'O U3Y4eHUs yueOHOM U HayuyHOU
JIUTEPATYPBIL, COACPIKALICH MATEMAaTUIECKUE CBEICHUS U PE3YIIbTaThl;

. (dbopMHpoBaHUE Yy CTyJEHTa TpeOyeMoro Habopa KOMIIETCHLUH, COOTBETCTBYIOIUX €ro

HATPABIICHUIO MTOJITOTOBKU U 00ECIICUMBAOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.
K ocHOBHBIM 3a71a4aM OCBOEHUS TUCIUILINHEI «JInHeiHast anredpa v aHaTuTHYECKasi TeOMETPUs
ClenyeT OTHECTH:

® OCBOCHHC CTYACHTaMH OCHOBHBIX HOHHTHﬁ, MCTOAOB, (1)OpMI/Ipy}OH_II/IX O6H.[y10 MaTeMaTu-
YCCKYIO ITOATOTOBKY, H606XOILI/IMYIO AJId yCTICITHOTO PCIICHM A IMPUKIAAHBIX 3a1a4;
® NMOATOTOBKY CTYACHTOB K ACATCIBHOCTU B COOTBETCTBUU C KBaHHq)HKaHHOHHOﬁ XapaKTe-

PHUCTHKOM OakaiaBpa Mo HapaBJICHHUIO, B TOM YHciie (GOPMHUPOBAHUE YMEHUN HCITOJIB30BATh OCBO-
€HHBIC MaTeMaTHYECKHUE METO/Ibl B TPOPECCUOHAIBHON JIEATCTLHOCTH.

OO6yuenne no aucuuruinHe «JIuHeiiHas anreOpa» HampaBiIeHO Ha (QOpMHUpPOBaHUE Y 00yuaro-
nmxcs cnenyromux kommnereHui B coorBeTcTBrr ¢ @I'OC 09.03.01 UndopmaTuka U BEIUKCITH-

TelbHAasi TEXHUKA, YTBEPKIECHHBIN NpuKa3oM MuHucrepcTBa o0pa3oBanus U Hayku Poccuiickoit
®enepanun ot 19.09.2017 Ne 929:

Koa n HamMeHoBaHMe KOMIIETeHIIMHA

I/IH}]HKaTOPLI JAOCTHKCHHUA KOMIIC-
TCHIHNH

VYK-1. Cnoco0eH oCyIiecTBIsITh MOUCK, KPU-
TUYECKUN aHAJIN3 U CUHTE3 UH(OpMaIHH,
MPUMEHATh CUCTEMHBIM MOJXO JUIsl PELIeHUs
MIOCTaBJIEHHBIX 3a/1a4

NVYK-1.1. AHanusupyeT 3amady, BBIIEISS €€
0a30Bble COCTABIIAIOLINE

NYK-1.2. OcymiecTBisieT MOUCK, KPUTHUECKU
OLIEHUBAET, 0000IIaeT, CUCTEMAaTU3UPYET U
pamxupyeTr uHpopMaIuio, TpedyeMyro ajs
pelIeHUs TOCTABICHHON 3a/1a4un

NYK-1.3. PaccmarpuBaeT u mpeiaraet pa-
[IUOHAIBbHBIC BAPUAHTHI PEIICHHUS TIOCTABIICH-
HOM 3aj1au¥l, UCTOJIb3Yysl CUCTEMHBIN MOAXO/,
KPUTUYECKH OLICHUBAET WX JOCTOUHCTBA U
HE/I0CTaTKU

OIIK-1. Cnoco0eH npUMEHSTh €CTECTBEHHO-
Hay4yHbI€ U OOIIEHMH)KEHEPHbIE 3HAHUS, Me-
TO/IbI MATEMAaTUYECKOTO aHaJIN3a U MOJIEIIN-
POBaHMsI, TEOPETUUECKOTO U IKCIIEPUMEH-
TaJIbHOT'O UCCIIEZI0BAHUS B TPO(ECCHOHAIIb-
HOM J1eATENbHOCTH

HMOIIK-1.1. 3HaeT OCHOBBI BEHICIICH MaTeMa-
THUKH, METO/IBI | MOJICIIH, IPUMEHSIEMBIE B pa3-
JIMYHBIX 00JIaCTSX.

HNOIIK-1.2. YMeer npuMeHATb METOABI JHC-
KpPETHOM MaTeMaTHKH, CHCTEMHOTO aHaln3a,
MaTeMaTUYeCKOro MOJEIUPOBAaHUS MJsl HC-
CIIeIOBaHUS M Pa3pabOTKH MPOECCHOHATb-




HBIX 33/1a4 U MPOIIECCOB; MPUMEHITh MaTeMa-
TUYECKOE O0EeCIeueHre MpUu MOJEIUPOBAHUH
MPUKJIAIHBIX U HH()OPMAIIMOHHBIX MTPOIIECCOB.
HMOIIK-1.3. Banageetr MeTOaMHu COCTABIICHUS
MaTEeMaTHYECKHUX MOJICIICH U PEIICHUS 3a/1a4
JUHEHHOTO U HEJIMHEHHOTO IMTPOrpaMMHPOBa-
HUSL.

2.  MecTo 1MCUMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

JluctumiimHa OTHOCHUTCS K o0si3arenbHOU yactu Oioka b1: Moaynpe «MaTtemarudeckue AUCIIH-
IUTAHED.
B ocHoBHOM yacTu:

MaremaTudecKkuii aHaIu3;
JuckpeTHble CTPYKTYpPbl U KOMIIBIOTHHT,
OcHnosrl UKT;

OCHOBBI IPOTPAMMHUPOBAHHSI.
B gactu, hopmupyemoii yuacTHUKaMHu 00pa3oBaTeIbHBIX OTHOIICHHI:

CraTucTHYECKHE METOABI BEO-aHAJINTHUKY,
AJTOPUTMBI U CTPYKTYPHI TaHHBIX;
MareMaTndeckue MeTOAbI aHAJIN3a JAaHHBIX.

3. CTpyKTypa M cofepKaHue IUCHUILTHHBI

OO01mast TpyA0€MKOCTh TUCIUTLINHBI COCTABISACT 3 3a4eTHbIC eUHUIBI -108 vacos.

3.1. Buasbl yueOHOI padoThl H TPYA0EMKOCTh

1‘3‘;1 Bup yueoHoii padothl Komriecreo Cemectp 1
4acoB
1 | AyauTopHble 3aHATHSA 48 48
B ToM uncie:
1.1 | Jlexuun 16 16
1.2 | CemuHapCcKue/MPaKTHUECKUE 3aHITUS 32 32
1.3 | JJaboparopHble 3aHATHS - -
2 | CamocTosiTe1bHAs1 padoTa 60 60
3 | IpoMe:xkyTouHasi aTTecTAUA
JK3aMEH D )
Hroro 108 108

3.2. TemaTu4yeckuii IJIaH U3yYeHHU S TUCUUILINHBI

Pa3smemién B npunoxxenuu 1 x paboueit mporpamme.

3.3. CoaeprxaHue pa3/iesioB JMCHUIINHBI

BBenenue

Hpe;[MeT, 3ala4i U COACPKaHNUC NUCIUIIINHBI. OCHOBHBIC TaIIbI Pa3sBUTHUA JUCHUIIIINHBI.

CtpykTypa Kypca, ero MECTO U poJib B IOATOTOBKe OakaniaBpa, CBA3b C IPYTUMH IUCHUIUTMHAMU.
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Paszgea 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl 1 onpeaeuTeH.

[Tonstue matpunel. Buasl Matpun. JlefictBus Hag MmaTpunaMu. Onepanuy HaJl MaTpULIAMU
U ux cBoicTBa. OrmpenenuTen, UX CBOWCTBA U BbiuucieHus. [lonaTus MuHopa u anredpande-
CKOro J1onoyiHeHus. PasnokeHue onpeaenuTesns o JIeMeHTaM CTPOKU Wiu cTonlua. Beraucie-
HUE OIPEAEIUTENIEH PA3IMYHOIO NOPSAIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUSA. DJIEMEHTapHbIe MPeoOpa3oBaHUs MaT-
puil. [IpuBenenre MaTpuilbl K IMaroHalIbHOMY WM TpaneurueBUIHOMY Buay. MaTtpuynas ¢popma
3aMKCU CUCTEMBbI JINHEHHBIX alireOpandeckux ypaBHeHui. Panr maTpuisl.

Tema 2. Pemienune cucTeM JIMHEHHBIX aJire0pandecKuX ypaBHEeHHU.

CucteMsbl JIMHEHHBIX anredpanyeckux ypaBHEHHH, OCHOBHbIE IOHATUS. Pemenue cuctem
JUHENHHBIX ypaBHeHUH MeToioM Kpamepa, meronom oOpaTtHOil MaTpulsl, metosioM ["aycca. Teo-
pema Kponekepa — Kanemum. PemieHrne npon3BoNbHBIX CUCTEM JMHENMHBIX YPAaBHEHUNH METOJOM
I"aycca. Pemienne ofHOpOAHBIX CUCTEM JINHENHBIX ypaBHEeHU. Kpurepuii cylecTBoBaHUs HETPU-
BHAJIBHBIX PELICHUM.

Pa3nes 2. DiieMeHTBI BeKTOPHOI aJredpbl

Tema 1. JIuneitnbie onepaiyu HaJl BEKTOpaMu, UX CBOMCTBA. JInHeliHbIe KOMOUHAIINY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTh M HE3aBUCUMOCTb BEKTOpOB. basuc cucremsl BekTopoB. Enun-
CTBEHHOCTb Pa3JIokKeHMsI BEKTopa 1o 6a3ucy. OpToHOpMUPOBaHHBIN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIIAHHOE IMPOU3BEICHHUS BEKTOPOB, HX CBOMCTBA. Y CJIOBUS
OpPTOrOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BBIUKCICHUE CKAISPHOTO, BEK-
TOPHOT'O M CMEIIIAHHOTO IMPOM3BEICHHUI BEKTOPOB, 3aJaHHBIX KOOPUHATAMH B OPTOHOPMHUPOBAH-
HOM Oasuce.

Tema 3. Jluneiinbie npoctpancTBa. [loHsTHE Oa31Mca MPOCTPAHCTBA TEOMETPHUECKUX BEK-
TopoB. [IpeobpazoBanme MaTpuUIIbl TMHEHHOTO ONIepaTopa mpu nepexoze ot 6asuca k 6azucy. Coo-
CTBEHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI MAaTPHIIBL.

Pa3zgen 3. KoMIiekcHBIE YHCIa U MHOTOYJIEHBI

ITonsATHE KOMIUIEKCHOTO yKciia. DOpMBI 3aIIMCH KOMILIEKCHBIX YUCell. JIeHCTBHUS HaJl KOMILIEKC-
HbIMU unciaamu. Gopmyiia Myaspa. M3BinedeHre KOpHA N-0H MOJOKUTEIBLHON CTEIIEHU U3 KOM-
IUIEKCHOTO yKcia. PaznoxeHne MHOrousaeHa Ha MHOKUTeNu. OCHOBHAs TeopeMa anreopsl.

Pa3nen 4. AHanmTnuyeckasi reoMeTpust

CucreMsl KoopAMHAT. JleKapTOBBI IPSAMOYTOJIbHbBIE KOOPAUHATHI HA TNIOCKOCTH U B ITPOCTPAHCTBE.
[TonsipHas cucremMa KOOpIUHAT.

Tema 1. IIpsiMble U IIOCKOCTH

Pa3nuvHbIe THITBI YpaBHEHUH TNIOCKOCTH ¥ YPaBHEHHIA MPSIMO (Ha MJIOCKOCTH U B IPOCTPAHCTBE).
Beluncnenue paccTossHUN MEXKy IBYMsI TOYKAMH, TOYKON U MPSIMOU, TOUKOU U INIOCKOCTBIO.
Beruncienne paccTosHASA MKy CKPEIUBAOIUMUCS MTPSMBIMHU.

Beluncnenue yrioB MeXAy ABYyMs IPSIMBIMU, IIPSMOM U IJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSAKA

KpuBble BTOporo nopsijka, ux reoMETpUYECKUE CBOMCTBA U ypaBHeHNUs. [IpuBeeHre KpUBOH BTO-
pOro nopsjika K KAHOHUYECKOMY BUAY.



YpaBHEHHE MOBEPXHOCTH BTOPOTo Nopsiaka. KaHoHWUYeckue ypaBHEHUS cephl, SJUTUIICOUIA, KO-
Hyca, runiepoosonia, mapadoaona.

3.4. TemaTnka NpaKTHYECKHUX 3aHATHH Mo JucuuIInHe «/InHelinas aaredopa»

No 3ansaTus Tema 3aHaTus

1 Paszgea 1. DiieMeHTHI JIMHEHHOH ajaredpbl. MaTpullbl, 1eHCTBUSA
HaJl MaTPUIIAMHU.

5 Onpenenureny, UX CBOWCTBA U BhIYUCICHHUE. MaTpu4Hasl 3aluch
CHUCTEMBI JINTHEWHBIX YPABHEHUIA.

3 OOparHas MaTpUIla U €€ BHIYMCIICHHE.
CucreMbl TUHEHHBIX aNTeOpanyecKuX YpaBHEHHM, OCHOBHBIC I10-

4 HATUS U orpesieienus. Perenne cuctem JTMHEHHBIX YpaBHEHHM
meTosioM Kpamepa, MeTo1oM 00paTHOI MaTpPHIThI

5 Pemienue cucrem IMHEHHBIX ypaBHEHU MeTo1oM ["aycca. Panr
matpuubl. Teopema Kponekepa — Kanemn.

6 Meron ['aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEWHBIX YPABHEHHUIA.

OpfHOpPO/IHBIE CUCTEMBI JIMHEHHBIX YPAaBHEHUH.

Pa3nes 2. DiieMeHTHI BeKTOpPHOI anredpsl. Bexropsl. JIunei-
Hbl€ OIlepalliy HajJ BEKTOpaMH, uX cBoicTBa. JluHeliHoe mpo-
7 CTPAHCTBO T'€OMETPUYECKUX BEKTOPOB. lIoHATHE TMHENHONW KOM-
OuHanuu BeKTOpoB. JIMHENHHO He3aBUCHUMBIE U JIMHEWHO 3aBUCH-
MBbIE€ CUCTEMBI BEKTOPOB.

[TonsTHE 6a3uca NpOCTpaHCTBA FEOMETPUUECKUX BEKTOpoB. Koop-
8 JIuHaThl BeKTopa. OpTOHOpMUpPOBaHHbIN O0a3uc. KominHeapHOCTb,
OpPTOrOHAJIBHOCTh M KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOU3BE/IEHNE BEKTOPOB U €r0 CBOKCTBA. Y CJIOBUE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BekTopHOE pou3BeieHne IBYX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB
CMmemaHHOE MTPOU3BEACHUE TPEX BEKTOPOB U €ro CBOMCTBA. BEbI-
yyclieHne o0bemMa napajiesenuneia ¥ TupaMu/bl. Y ClIOBUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIunciaeHne cKaasipHOro, BEKTOPHOIO U
CMEIIIaHHOTO MPOU3BECHUI BEKTOPOB, 3aJJaHHBIX KOOpJIMHATAMU
B OPTOHOPMHPOBAHHOM 0Oasuce.

Jluneitnsle nmpocTpancTBa. PasmepHocTh U 6a3uc TMHEWHOTO MPo-
CTPaHCTBA.

Martpuia nepexoaa ot 6a3uca k 6azucy. [IpeobpasoBanue Koop-
JMHAT BEKTOpa MpU M3MEeHeHuHu Oasuca. JIuHeiHble oneparopsl,
JeiCcTBUS ¢ TMHEUHbIMU oneparopaMu. CoOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAYEHUSI MATPHIIbI

11

Paznea 3. KoMmiexcHbIe 4HcJIa M MHOTOYWIeHBI MHOXECTBO
KOMILIEKCHBIX yucen. POopMbl 3alIUCH KOMIUIEKCHBIX yucen. Jlei-
CTBUA HaJA KOMIIJICKCHBIMHU YHCJIaMU. PaBJ'IO)KeHI/Ie MHOT'OYJICHA Ha
MHO>KUTEJH, OCHOBHAsI TEOpEMa anreOpsl

12

Pa3nes 4. AnanuTnyeckasi reoMeTpus

Cucremsl KoopauHaT. Pa3anyHble TUITBI YpaBHEHHUH IITIOCKOCTH
14 Pa3nuuHble TUIIBI ypaBHEHUH NIPSMOM HA TUIOCKOCTHU U B IIPOCTPAH-
CTBE

15 B3auMHOe pacroioKeHue IpsIMBbIX Ha INIOCKOCTH U B IIPOCTPAH-
cTBe. BrIuncienune paccTosHU MeX 1y IByMsl TOYKaMH, TOUYKOW 1

13




IpsIMOU. BbrumcieHne paccTOAHMS MEXKIY CKPEHIMBAIOLIMMUCS
npsAMbIMU. B3auMHOE pacrnoioKeHue IIOCKOCTeW. Brraucienue
pPacCTOSTHUI MEXKy TOYKOH U INIOCKOCTBIO

16 Kpussie BTOpOro nopsjika X reoMeTpu4eCcKue CBOMCTBA. Y paBHe-
HUS 3JUIdIca, runepooiisl, napadonsr OOmiee ypaBHEHHE KpUBOH
BTOpOro nopsiaka. Ilpusenenne kpuBoil BTOporo nopsiika K KaHo-
HU4eckoMmy Buay. IToBepxHOCTH BTOPOrO Mopsiika

4. YuyeOHO-MeTOAUYeCcKOe U HH(OPMALIMOHHOE o0ecrieueHne

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThI

®denepanbHbiil 3ak0H OT 29 aexadps 2012 roma Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoii
®Oegepannny (C IBMEHEHUSIMU U JIOTIOJIHEHUSIMU );

®denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN cTaHAapT BhICLIEro 0Opa3oBaHus - Oa-
KajaBpuar o HanpasieHuto noarorosku 09.03.01 Mudopmaruka v BEIYACIATENbHAS TEX-
HUKa, yrBepkaeHHbIH [Iprkazom MunucrepcTBa oopazoBanus U Hayku PD ot 19 cenTs0ps
2017 r. N 929 "OG6 yrBepkaeHuu ¢enepaibHoro... Penakuus ¢ namenenusmu N 1456 ot
26.11.2020

[Tpuxa3z MunucrepctBa oopasoBanust u Hayku P® ot 05 anpens 2017 r. Ne 301 «O0 yrBep-
xaeHuu [lopsaka opraHu3aluy U OCYIIECTBICHUs 00pa30BaTeIbHON AEATEIbHOCTHU 0 00pa-
30BaTeIbHBIM IIPOrpaMMaM BBICLIET0 00pa30BaHMsI — IporpaMmam OakajiaBpuara, porpam-
MaM CIIELHATIUTETA, IPOrpaMMaM MarucTparypsl;

[Topsinok mpoBeaeHUs TOCY1apCTBEHHOW HTOTOBOM aTTECTAallUK IO 00pa30BaTENIbHBIM MPO-
rpaMMaMm BbICIIEr0 00pa3oBaHus — IporpaMMaM OakajgaBpuaTa, IporpaMMam crielualInTeTa
U IIporpaMMaM MarucTpaTryphbl, yTBEpKIACHHbIN nprkazoM MunoopHayku Poccun ot 29
nroHs 2015 r. Ne 636;

[Tonoxenne 0 MPaKTUYECKOH MOATOTOBKE 00YJAIOIINXCs, YTBEPKIEHHOE TIPUKa3oM MuHU-
CTEepCTBA HAyKH U BbIcIIero oopa3oBanus Poccuiickoit denepannu 1 MuHHCTEpCTBA MPO-
cgemienus Poccuiickoit @enepanuu ot 5 aprycra 2020 r. Ne 885/390;

VYcTaB u T0KanbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Ob6unactu npogeccuoHaNbHON AESITENbHOCTU U Cepbl MPOPECCUOHANBHOMN 1€ATEIbHOCTH, B
KOTOPBIX BBIMTYCKHUKH, OCBOMBIIINE POrpaMMy OakanaBpHara (Jjajiee - BHITYCKHUKHN ), MOTYT
OCYIIECTBIISATh NPO(ECCHOHATBHYIO NESTEIbHOCTD:

06 CBs13b, HHPOPMALIMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUH (B chepe MPOeKTHPOBa-
HUS, pa3pab0TKU, BHEAPEHUS U SKCIUTyaTallul CPEJICTB BBIUMCIUTEILHON TEXHUKU U UH(DOP-
MAaIMOHHBIX CUCTEM, YIPABJICHUS UX )KU3HEHHBIM I[UKJIOM)

4.2.  OcHoBHas JuTepaTypa:

3abonorckuit B.C. Jluneiinas anrebpa u aHanuTH4eCcKasi reoMeTpus (yueOHbIH KOMILIEKC):
yuebHoe nocobue, 2-e uza. Crep. M.: M3g-so UHOPA-M, 2022. 309 c. (Bricuiee ob6pa3zosa-
Hue: OakanaBpHar).

Cupotuna U.K. Jluneiinas anredpa v aHaTUTHYECKasi TEOMETPUs: HHTEPAKTUBHBIA Kypc:
yaebnoe mocodue st By30B. CII6, M3a-Bo Jlans, 2022. 180 c.

Kypc nexuuit no nuHelHoH anredpe 1 aHAIMTHYECKOM reomeTpun: yuebnoe nocooue. // Kyn-
psasueB b.1O., Marsm B.A., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsiit pecypc.]


http://lib.mami.ru/lib/content/elektronnyy-katalog

4.3. JlomosiHMTe/IbHAs JIUTEPATYpa:

1. Kparkuii Kypc BbICIIEH MaTeMaTUKW [DJIEKTPOHHBIA pecypc|: yueb. - DIEeKTpOH. AaH. -
MockBa:  HamkoB wu K, 2017. - 510 c. [Pexum  pmocryma:  URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa.] .

2. 3yoxosB B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMATHUKU JJIs TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

3. Wnbun B.A., [To3usk O.1". Ananutndeckas reomerpust. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
teM. TuT-phl, 1988. 224 c.

4. bexnemuien, /[.B. Pemenue 3a1au u3 Kypca aHAIUTUYECKOW T€OMETPUU M JIMHEUHOMN all-
reOpbl [ DIIeKTPOHHBIHN pecypc]: yued. mocodue - DNeKTpoH. aaH. - MockBa: ®usmariut, 2014.
- 192 c. [Pexum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4, JaekTpoHHBbIE 00pa3oBaTebHbIE Pecypchl

[IpoBeneHue 3aHATHI U aTTECTAMA BO3MOXKHO B AUCTAHIMOHHOM (hOpMaTe C MPUMECHEHHUEM CH-
CTEeMBbI JMCTaHIMOHHOTrO 00yueHus yHuBepcutera (CO-LMS) Ha ocHoBe pa3paboTaHHBIX Ka-
denpoit «MaremaTuka» SIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo Bcem pasmenam
[IPOrPaMMBI:

Hazsanue 50P
JluneiHas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTH4ecKasi reoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneitnas anreOpa u aHanutH- | https://online.mospolytech.ru/course/view.php?id=462
4eCKasl FEOMETPUs

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PAXKEHUSIMH MPOPEKTOPA MO yueOHOU paboTe U/Uiu [IEHTPOM y4eOHO-METOANYECKON pabOTHI.

Kamz[mﬁ CTy}ICHT 06ecnequ I/IHZ[I/IBI/II[yaJ'II)HI)IM Heor‘paHI/ILIeHHBIM JIOCTyl'IOM K BHGKTpOHHOfI

OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

I/IHTepHeT-pecprLI BKIJIFOHAKOT y‘Ie6HO-MeTOI[I/I‘{eCKI/Ie MaTepHraJbl B DJICKTPOHHOM BHUJC, IIPCI-

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

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

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

Ilone3nrie y‘{e6H0-MeT OJNYCCKHUC U I/IH(I)OpMaI_II/IOHHLIe MaTepHraJbl HPCACTABIICHBI Ha calrax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(1)OpMaI_II/IOHHO-TCHCKOMMYHI/IKaLII/IOHHOﬁ CCTHU «I/IHTepHeT» JJI1 OCBOCHUA

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

4.5. JIunieH3MOHHOe U CBOOOIHO pacnpocTpaHsieMoe NMPorpaMMHoe odecredyeHue

Ne| HaumenoBanue | Pazpadorunk I1O JlocTynnHOCTH Ccblika Ha Enunblii peectp

(mpaBoo0.1aga- (IMEeH3HOHHOE, | POCCHUIICKUX MPOTrPaAMM JJIs
TeJIb) cB0O0OHO pac- I9BM u B/l (mpu Ham4um)
NPOCTPaHsieMoe)



https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
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
http://www.i-exam.ru/

1 | Astra Linux | OOO JIMIeH3MOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOI'MI" 75

4.6. COBpeMeHHLIe l'lpO(l)eCCI/IOHaJ'IbHBIe 0a3bl AAHHBIX H I/IH(l)OpMaIII/IOHHbIe ClIpaBOYHbIC
CHUCTEMBbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHHUA NUCHUIIJIMHDBI:

Ne HaunmeHoBanue Ccbuika Ha pecypce JocTynmHocTh

HNuadopManmoHHO-CIIPABOYHbIE CHCTEMbI

Hocrtynna B cetn UH-
Stack Overflow https://stackoverflow.com/ TepHeT 6e3 orpaHuye-
HUU

Nudopmannonusie pecypcebl

http:// www.consultant.ru
Ceru Koncynbrantllntoc P Hloctymtio
[Topran ®enepanbHbIX roCy-
6 -

APCTBEITHBIX ODpAsOBaTEILD http://www.fgosvo.ru. HocrymHo

HBIX CTaH/IapTOB BBICILIETO 00-

pa3oBaHus

DJIEKTPOHHO-0MO/IMOTEYHbIEe CHCTEMbI

JlaHb https://e.lanbook.com/ HocrtynHa B cetn UH-
TepHeT 0e3 orpaHuye-
HUH

IPR Books https://www.iprbookshop.ru/ | loctynua B cetu Uu-
TepHeT 0e3 orpaHuye-
HUM

IIpogdeccuonanbubie 6a3b1 JAHHBIX

baza nmaHHBIX HayIHOU DIIEeK- http://wwwe.elibrary.ru JHocrymHo

TPOHHOU OMOIHOTEKH

(eLIBRARY.RU)

Web of Science Core Collection | http://webofscience.com HoctymHo

— moJiTeMaTuueckas pedepa-
TUBHO-OMONMMOTrpadguieckas u
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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/
http://www.elibrary.ru/
http://webofscience.com/

HayKoMeTpuieckas (6ubmano-
MeTpudeckas) 6a3a JaHHBIX

5. MaTepHaﬂbHO-TeXHI/I'leCKOC o0ecneyeHue AUCHHUIIIMHBI

MarepuanbHO — TeXHUYECKast 0a3a yHUBEPCUTETa 00ECIIeYMBACT IPOBEICHUE BCEX BHUJIOB
3aHATUH, IPETYCMOTPEHHBIX YI€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM H
POTHBOIIOKAPHBIM TPABUIIAM M HOPMaM.

Kadenpa «MaremaTrkay He pacronaraeT COOCTBEHHBIM ayJIUTOPHBIM (DOHJIOM U UCTIONb-
3yeT yueOHbIe ayTUTOpUH 13 001Iero GoHaa YHUBEPCUTETA.

[Tpu HEOOXOIMMOCTH /1715l IPOBECHUS WHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHIA UCTIONb3Y-
IOTCSI KOMITBIOTEPHBIC KJIACChl YHUBEPCHTETA.

6. MeToauueckue PECKOMEHIAINH
6.1. MeToauuecKkue PECKOMEHIAIMHA IJIA MIpenoaaBarTeisi 1o opranu3anum oﬁyqe}mﬂ

[Ipex e Bcero, cienyer oOpaTuTh BHUMAHKUE CTYI€HTOB Ha TO, YTO IPAKTHUUECKU BECh U3Y-
YaeMblii UMU MaTepuai He TpeOyeT KaKoW-T100 CIeHaIbHON (JIOTIOTHATEIHHON) TTOATOTOBKH U
BIIOJIHE MOKET OBITh YCIEIIHO U3yUeH, €CIU CTYACHTHI OyAyT IocenaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSITH JJOMAIIIHUE 33JJaHUsI ¥ TI0JIb30BATHCS (IMIPU HEOOXOTUMOCTH ) CUCTEMOM TIJIAHOBBIX KOH-
CyJIbTAlIMM B TEUEHHE KaXXJI0ro ceMecTpa. Boulenmme B Kypc MareMaTHKU pa3eibl SBISIOTCS
KJIACCUYECKHMHU, B TO K€ BPEMSI OHU MPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT IIIUPOKOE pac-
MIPOCTPAHEHHUE ISl PEIICHHS Pa3HOTO PoOJia 3a7a4 BHYTPU CaMOM MaT€MAaTUKHU U MPUKIIAJHBIX 3a-
nad. FIX ocBoeHHE NMOMOXKET CTYJIECHTaM JIOTUYECKH BEPHO, apTYMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO PeYb, YCIENIHO MPUMEHITh HAKOIJICHHbIE 3HAHUS B MPOECCHOHATBHON
JIEATEIIbHOCTH.

HeoOxonuMo ¢ camoro Havasna 3aHATHN PeKOMEHIOBATh CTYAEHTaM OCHOBHYIO M JIOTIOJ-
HUTEJIbHYIO JINTEPATYPY, @ B KOHIIE CEMECTpPa JaTh CIUCOK BOIPOCOB JI MOATOTOBKH K K3aMEHY.

Ha nepBomM 3aHATHY TIO0 JUCHUILTHHE CEAYET 0053aTeabHO MPOUH(GOPMUPOBATH CTY ICH-
TOB O BUJIE U (JopMe MTPOMEKYTOUHOMN aTTECTAI[UU 10 TUCIUILIMHE, CPOKAX €€ MIPOBEIACHHUS,
YCIIOBHSIX JIOMYCKa K MPOMEXYTOUHON aTTECTAllMU, TPUMEHAEMBIX BUAAX MPOMEKYTOUHOI'O KOH-
TPOJIAL.

N3noxeHne TeOpeTMUECKOro MaTepHalia JOJKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
puMepamu, TIIATEIIbHO OTOOPAaHHBIMU TMPENoAaBaTeNIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIAJIKH [IPU PELLIEHUH 33]]Ja4l HE OTBJIEKAJIH OT TJIABHOTO: OCMBICIEHUS UAEH U CYTH PUMEHSI-
eMbIX MeTo10B. CrieyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTHYECKOTO TPUMEHEHUST PAaCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMyI.

[TpakTrueckue 3aHATHS JOJKHBI OBITHh OPTAHU30BAHBI MPEMOAABATEIEM TaKUM 00pa3oMm,
YTOOBI OCTABAJIOCh BpeMs Ha MEPUOAMYECKOE BBIMOTHEHHUE CTYJIECHTaMH HEOOIBIION caMOCTOs-
TEIHHOM paOOTHI B ayAUTOPUH TSI IPOBEPKU YCBOCHUS M3JIOKEHHOTO MaTepHara.

[IpenogaBaTens, BeNymuid MPaKTUYECKUE 3aHATHS, JOKEH COTJIACOBBIBATH yUeOHO-TEMa-
TAYECKHH TUIaH 3aHATHH C IEKTOPOM, UCTIOIB30BaTh €IMHYIO CHCTEMY 0003HAUCHUMN.

[IpenogaBatento ciaenyeT N0OMBATHCS CHUCTEMATHYECKONH HEMPEpPBIBHON pabOTHI CTYACH-
TOB B TEUCHHE CEMECTPA, HEOOXOUMO BBISBIISITH CUIIBHBIX CTYJICHTOB M TPUBJIEKATh UX K HAYIHOU
paboTe, K y4acTHIO B pa3HOTO po/ia OJIMMITHATaX U KOHKYpCax.

CTyneHT OKEH ONIYNIaTh 3aMHTEPECOBAHHOCTD MPENOJABATENS B JOCTH)KEHUN KOHEY-
HOTO pe3yNbTaTa: B MPUOOPETEHHUH OOYYAIOUIMMUCS TMPOYHBIX 3HAHUM, YMEHHUN W BIAJCHUS
HaKOIUICHHOHN MH(pOpMAaIMEl s peleHus 3a71a4 B Mpo(heCCUOHATBLHOMN IS TEIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIEC TEXHOJIOTUH
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Bo3MosxHO mpoBesieHNe 3aHATHI U aTTecTaluil B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMbI TUCTAaHIHOHHOTO 00y4eHus ynuBepcureta (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MateMaTHKa JIEKTPOHHBIX 00pa3oBaresibHbIX pecypcoB (DOP) (cm. m.4.4) .

[Topsimok mpoBeneHus: paboT B JUCTAaHIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJECIBHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOPA M0 y4eOHOU paboTe U/UiTH LEHTPOM y4eOHO-METOINYEeCKOi paboTHI.

6.2. MeTtoauyeckue yKa3aHusi JAJsl 00y4aIOMNXCH MO0 OCBOEHUIO
AMCHUILTHHBI

Pa3zges: 3s1eMeHTHI JIMHEIHOI ajreOpbI

Martpuusl u onpeneaurtenu. I[Ipexnae Bcero, CTyE€HT J0JKEH MOHATh, YTO MaTpULIA —
9T0 Tabauua yucen (mpudyeM 3Ta Tabauia MOXKeT UMETh OJIMHAKOBOE YHCIJIO CTPOK U CTOJIOLOB, a
MOJKET OBITh U IPSIMOYTOJIBHO ), @ OIIPEJIEIUTEIb- 3TO YUCIIO, 3aIIMChIBAEMOE B BUIE KBaIpaTHON
TaOJIMIIBI, TO €CTh ONPEACITUTENH CYILIECTBYIOT TOIBKO y KBaJPAaTHBIX MaTpPULL.

Crenyer o6patuth 0c000€ BHUIMAHUE HA ONEPAIIUI0 YMHOKEHUS MIPSIMOYTOJIBHBIX MaTPHUI]
U MOHATh, KAKUM I10JIy4aeTcsl MOPSAJOK MAaTpULbl — pou3BeeHusl. OCOOEHHOCTh MaTpPUI] TaKXKe
COCTOUT B TOM, YTO MPOU3BEICHUE MATPUIl HE TIepecTaHOBOYHO, TO ecTb AB # BA.Crnenyet 00s-
3aTeJIbHO YOeAUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 3a1aUH.

BaxxupiM siBisieTcs moHsATHe oOpaTHOW Marpuibl. Hajno 3HaTh ycioBHe cylliecTBOBaHUS
00paTHOW MaTpULbI U AITOPUTM ee nocTpoeHus. [locne ee BbIUMCIIeHUs 1es1ecoo0pas3Ho JienaTh

TIPOBEPKY NPABUILHOCTH PEIIeH s, BHITOIHUB onepanuio ymMmHoxkerns A A= E (momxkna momy-
YUTHCS €IMHUYHAS MaTPULIA)

[Ipu u3zydenuu onpenenurenei Halo0 YeTKO YCBOUTH NOHATHUS MHUHOPA, alre0pandeckoro
JIOTIOJIHEHHU S, 3HaTh MHOTOUNCJIEHHbIE CBOMCTBA onpenenutens. /i ocBOeHUs! TEXHUKU BbIYKC-
JICHUS OTpeAeNuTeNel 1eaecoodpa3Ho, BEIOpaB MPOU3BOIBHBIN OMPENETUTENh BbIIIE TPETHETO
MOPS/IKA, PACKPBITh €T0 Pa3IMYHBIMU CIOCOOAMH, TIPUMEHSS Pa3j0kKEHHUE U MO CTPOKAM H T10
cron6uam. OOparute BHUMaHKE, KaKHUe CTPOKH (CTOJIOIBI) TPEANOYTUTEIbHEE BRIOUPATh /TSl pac-
KPBITHUS OTIPEICTUTEINS, YTOOBI YIPOCTUTH €ro BerurcieHne. Oco0eHHO 3((EeKTUBHO BBIYMCICHHE
OTIpeNIeIUTEINS C TIOMOUIBIO AJIEMEHTAPHBIX NTPe0Opa30BaHUi, IPUBOIALIMX €r0 K TPEYTOJIbHOMY
BUTTY.

ITpu u3ydyeHnu pemeHuii cucTeM JIMHEHHbIX anredpanudeckux ypasHeHuit (CJIAY) ob6pa-
TUTE BHUMAHUE, PEXK/IE€ BCETO, HA MIOHATHE PEIICHUS CUCTEMBI M YCIIOBHS CYILIECTBOBAHUS pelle-
HUH B 3aBUCHMOCTH OT COOTHOLIEHHS MEKy PAaHI'OM MAaTPHULbl, PAHTOM PaCIIMPEHHON MaTPHIIbI
CUCTEMBI M YUCIIOM HEU3BECTHBIX M ypaBHeHUH. OOpaTuTe BHUMaHUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona obpaTHoi MaTpuibl. BHuMaTensHo pa3zdepute npuMepbl pelieHus
IIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHUIl MeronoM ['aycca (BBeneHue Oa-
3MCHBIX M CBOOOJIHBIX TEPEMEHHBIX ).

Pa3nes: JDieMeHTBI BEKTOPHOM aaredpsnl

IIpu n3ydeHun naHHOW TeMbl OOpaTUTE BHUMaHUE Ha JIMHEWHbIE OIepaliy Haj BEKTO-
paMu, Ha IOHSTHUS IMHEWHON HE3aBUCUMOCTH U JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha yH/TaMEH-
TaJIbHOE MOHATHE Oa3Kca BEKTOPHOIO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pa3Jo-
KEHHUE BEKTOpa 1o 0aswucy.

3HaTh OINpeneIeHNE, TEOMETPUUECKHUE CBOMCTBA CKAJISIPHOIO, BEKTOPHOI'O U CMEIIAHHOTO
MIPOU3BEICHUS] BEKTOPOB, POPMYJIBI Ui UX BHIYMCICHHUS B BEKTOPHOU U B KOOPJIMHATHOU (hopMme.
OO0s13aTenbHO 3HATh U YMETh MTPOBEPSTH YCIOBUS OPTOrOHAIBHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HapHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHBIE YHCJ1a 1 MHOTO4JICHBI

B sTom paznene, npexie BCero, HaJl0 MOHATh, YTO KOMILIEKCHOE YHCIIO SBHJIOCH PACIIU-
pPEHUEM MOHATHUS JeHCTBUTENBHBIX YHCEIl, 3HATh ONpeeleHne U TpU (POPMBI 3aITUCH KOMILIEKC-
HOro yucia (anredpanyeckyro, TPUrOHOMETPUUECKYIO U TOKA3aTeNbHYI0), TEOMETPUUYECKYIO HH-
TEpNPETALNI0 KOMIUIEKCHOTO YMCIIa ¥ B3aUMHO-0IHO3HaYHOE COOTBETCTBUE MEX Y MHOXKECTBOM
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KOMIUIEKCHBIX YUCENl 1 MHOXECTBOM TOYEK KOMILUIEKCHOH IIOCKOCTH. 3HATh popmymny Diinepa.
KomruiekcHbIe 4ncia MOKHO H300pa)arh ¢ MOMOIIBI0 BEKTOPOB Ha KOMIUIEKCHOM IIOCKOCTH.
[ToaToMy oreparyu CI0KEHUS U BEIYUTAHUS KOMITJIEKCHBIX YHCE MOTYT OBITh CBE/ICHBI K OTiepa-
IIUSIM CJIOKCHHUS U BBIYUTAHHS COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTh 1 yMETh BBITIOJHATH ONEPAIIMN YMHOXKEHUS, ICJICHHSI, BO3BEIICHUS B IOJI0XKH-
TEJIBHYIO CTETICHb KOMILJICKCHBIX YHCEI, 3alIMCaHHBIX B TPUTOHOMETPUYECKOH (popme, n3BIiede-
HUS KOPHS N-OH CTETIEHW W3 KOMIUIEKCHOTO YHCIIa.

Crnenyer oOpaTHTh BHUMAaHUE Ha TO, YTO MHOXKECTBO KOMILICKCHBIX YHCEIN SBJISICTCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckas orneparus HaJl KOMIUIEKCHBIMU YHCIIaMU HE BBIBOJIUT
3a TIpeIeITbl 00JIACTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pa3nuvHbie BUABI PA3JI0KCHIS] MHOTOWICHA HA MHOKUTENH JIJIS CIIy4aeB, KO-
IJla cpelld KOpHEel MHOTOWICHA MOTYT OBITh KPaTHbIC, KOMIUIEKCHBIC KOPHU. DTH CBEICHUS OyIyT
UCIIOJIb30BATLCS, HAIPUMEP, B MHTETPAIBHOM HCYHCICHUU TMPU BBIYHCICHUH WHTETPAIOB OT
JpOOHO-paMOHATBHBIX (DYHKIIHIA, TIPU PEIICHUU JIMHEHHBIX OHOPOIHBIX Au(QepeHIIHaTIbHBIX
ypaBHEHUU N-TO MOPSIKA C TOCTOSTHHBIMU KO PUITUCHTAMH.

Paznen: AHaauTH4YecKasi reOMeTpusi

[Tpu M3y4eHNH aHATUTUICCKOW T€OMETPUH CIISAYET, MMPEXK]IC BCETO, MMOHATH, UTO €€ 3a]a4eii  SB-
JSIETCSL M3YyYCHUE TEOMETPUIECKUX O0BEKTOB MPH TOMOIIY aHATUTHYECKUX METOJIOB alreOpbl U
MaTEeMaTHYECKOTO aHan3a. B 0OCHOBE TaKOTO MOAX0/a JIKUT METO KOOPIMHAT, BIIEPBBIC CHCTE-
MaTH4ecku npuMeHeHHbI P. Jlekaprom. OCHOBHBIE OHITHUS T€OMETPUU (TOUKa, MpsiMasi, MIoc-
KOCTh) SIBIITFOTCSI HEOTIPEACIIEMbIMH, U JJI UX OMHCAHUS MPUMEHSICTCS aKCHOMATHYSCKHIA Me-
TO/I, TO3BOJISIOIINN YCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBUE MEXK/Ty MHOKECTBOM TOUCK
MPSIMOM U MHOYKECTBOM JICHCTBUTEILHBIX YHCET H, TAKUM 00pa3oM, BBECTH CUCTEMY KOOPIMHAT.
Hamo yeTko ycBOUTh pa3indHbie GOpMbI ypaBHEHHA IPSIMOI U TNIOCKOCTH YMETh TIEPEXOIUTh OT
oHO# opMbl K apyroit. CiemyeT OCMBICIHTD U YCIIENTHO MPUMEHSTh PEIICHUS KIACCHUSCKUX
3a]]au aHAIUTUYECKON T'€OMETPHH O B3aWUMHOM PACIOJIOKCHUHU MPSAMBIX U IUIOCKOCTEH, yMETh
OTIPEICIIATh YIJIBl M PACCTOSTHUS MEXITY Pa3IMIHBIMU T€OMETPUICCKUMU OOHEKTaMHU.

OTMeTuM B 3aKIIFOYCHHUE, YTO YCIICHIHOC M3yYCHUE JAUCHUILUIMHBI «JIuHeiHas anreOpay,
proOpeTeHNe HeOOXOIMMBIX KOMIICTCHIINN, YMEHUH U HABBIKOB BJIQJICHUS MATEMAaTHICCKUM arl-
napatoM TpeOyeT OT CTYJAEHTOB OOJBIION caMOCTOSATENbHON paboThl. OOpaTHTe BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSTEIHHYIO PabOTy B COOTBETCTBUH C y4COHBIM ILIa-
HOM, OOJIBIIIE YHCIIa YaCOB, OTBOAMMBIX Ha BCE BUJIbI Ay TUTOPHBIX 3aHATHH.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

@DoH/ OLICHOUHBIX CpeACTB NpeacTanieH B [lpunoxenun 2 k paboueil mporpamMme U BKJIHOYAET
pa3aens:

1. MeTop! KOHTPOJIS ¥ OLIEHUBAHMS PE3YJIbTATOB 00yUEHUs

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YyIbTATOB O0YUYEHHUS

3. OueHouHbIE CpeCTBA

3.1. Texymumii KOHTPOIb

3.2. IlpoMexyTouHasi aTTecTalus
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Ilpunoscenue 1

TemaTu4eckuil IJIaH COEPKAHUA TUCUUILIMHBI «/InHeliHas anredpa»
110 HANIPABJICHUIO NOATOTOBKH

09.03.01 «MudopmMaTiKa M BBIYMCJINTEIHLHAS TEXHUKAY

HanpasieHHOCTh (poduiIb MOATOTOBKH)

Be0 TexHos0run
®opma 00yYeHUSA: OUHAS
Tox nadopa: 2023/2024

(bakanasp)

Buabl yueOHoii padoThl,

BKJII0YAsl CAMOCTOSITEJIbHYI0 Buabl camocTosiTe/IbHOM PadoThI DopmbI
=9 aTrrecra-
= g paboTy CTYJIEHTOB CryaenroB

Pazaen § S > 1107011
& E H TPYJ0EMKOCTb B 4acax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.II. | PTP | Pedepar | K/p | O | 3
IlepBblii cemecTp
Pasznea 1. DjaeMeHThI THHEHHOM aJ1-
1.1 | redpwut Mampuysi, Oeticmsus Had mampu- 1 1 2 2 3
yamu.
OmnpenenuTeny, WX CBOMCTBA U BBIYHCIIE-
Hue. MaTtpruyHas 3aliCh CHUCTEMBI JIMHEH-
1.2 P 1| 2 2 3 +

HBIX YPaBHEHUM.
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Boiaaua 3agaauii PI'P Ne 1 o JuHeiiHoi
ajareope .

1.3

OOparHas MaTpuIla ¥ ee BhluucieHue. Mar-
pUYHas 3alUCh CUCTEMBbI JIMHEHHBIX YypaB-
HEHUN.

1.4

CucTeMbl TUHEHHBIX alNTreOpandecKux
YpaBHEHU, OCHOBHBIE ITOHSTHS U ONpEie-
neHus. Pemenue cucreM JIMHENHBIX ypaB-
HeHuit metooM Kpamepa, metogom obpart-
HOW MaTPHUIIbI

1.5

Pemenune cucrteM TMHENHBIX YpaBHEHUI
MeroaoM ['aycca. Panr marpuiiel. Teopema
Kponekepa — Kanemn.

1.6

Metop 'aycca B TpOU3BOJIBHBIX CUCTEMAX
JMHENHBIX ypaBHeHUNH. OTHOPOHBIE CH-
CTEMBbI JJMHEUHBIX YPAaBHECHUM.
CamocrosiTeibHas padora Nel B ayauro-
PMH 10 JIMHEHHOM anredpe

1.7

Bexkropsl. JInHeiHbIE Onepany HajJ BEKTO-
pamu, ux cBoiicTBa. JIuHeliHble KOMOMHa-
UM BEKTOpPOB. JIMHEMHO HE3aBHUCUMBIE U
JIMHENHO 3aBHCUMBIE CUCTEMBI BEKTOPOB.
Brinauya 3aganuii PI'P Ne2 o BekTopHO¥
ajareope.

1.8

[Tonsitue Gasuca. KoopauwHaThl BEKTOpA.
KonnuHaeapHOCTh, OPTOTOHATBHOCTD U KOM-
IJIAHAPHOCTH BEKTOPOB.
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1.9

CkansipHOE NPOU3BEJCHUE BEKTOPOB U €ro
CBOMCTBAa. BeKTOpHOE NPOU3BENECHUE ABYX
BEKTOPOB, €ro CBOICTBA.

1.10

CwmenanHoe MPOU3BEICHNE TPEX BEKTOPOB
M ero cBoicTBa. Brlunciienue oobema ma-
pajutenenumnena. YcClIoBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJILHOCTH M KOMIUIAaHAPHOCTH
BEKTOpPOB. OpTOHOPMUPOBAHHBIN Oa3uc.
Brerumnciienre ckaasipHOro, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JAHHBIX KOOpAMHATAaMH B OPTOHOPMHPO-
BaHHOM Oa3mce.

CamocrosiTeibHas padora Ne 2 B ayauTo-
PMH 110 BEKTOPHO ajredpe

10

1.11

Jlunelinple TpocTpaHcTBa. PasMepHOCTh U
0a3uc TMHEHHOTO IPOCTPAHCTBA.

Marpuma nepexoga ot 0Oasuca K 0Oasucy
npeoOpa3oBaHUe KOOPAWHAT BEKTOpa IMpH
n3MeHeHuu 6asuca. CoOCTBEHHBIE BEKTOPHI
1 COOCTBEHHBIE 3HAYEHUS JIMHEHHOI'O OIle-
patopa.

11

1.12

Pa3zpgen 3. KommjekcHble YMcjia H MHO-
rowieHbl MHOKECTBO KOMINUIEKCHBIX 4YH-
cen. @opMbl 3aMKMCH KOMITJIEKCHBIX YHUCEIL.
Onepanuu HajJ KOMIUIEKCHBIMH YHCIIAMU.
PaznoxeHrne MHoOroujieHa Ha MHOXKHTEIH
OCHOBHas Teopema anreopbl

12

1.13

Pa3nes 4. AHanmmTn4yeckasi reoMeTpus
CucreMsl KOOpJAuHAaT. PasmuuHble THUIEI
YPaBHEHUH IIIIOCKOCTH

13
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Boinaua 3anauuii PI'P Ne3 mo anaaurTH-
YEeCKOH reoMeTpum

1.14

PasnuuHble THUNBI ypaBHEHUH MpsSMOM Ha
IUIOCKOCTH U B IIPOCTPAHCTBE

14

1.15

B3anMHoOe pacniosioxkeHue IpsMbIX Ha IJ10C-
KOCTH U B IIPOCTpaHCTBE. Brruncienue pac-
CTOSIHUM MEXKIy ABYMS TOYKAMH, TOUKOU U
IpsiMON. B3anMHoOe pacnonoxeHue miocko-
cTeil. Beruncienue pacCTOsIHUN MEKy TOU-
KOH U INIOCKOCTBIO

CamocrosiTesibHas padora Ne 3 B aynuro-
PMH 10 AHAJMTHYECKON reOMeTpHu

15

1.16

KpuBbie BTOpOTo Mopsijika UX reoMeTpude-
CKHE€ CBOICTBa. YpaBHEHHUS OJIUIMIICA, TH-
nepOosbl, mapabonsl OOiiee ypaBHEHHE
KpUBOW BTOporo mopsuaka. IlpuBencHue
KPUBBIX BTOPOTO TMOpSJIKAa K KaHOHWYE-
ckomy BuIy. [loBepXHOCTH BTOpPOIro TO-
psaka

16

dopMma aTTecTaluu

21

Bcero yacoB no fucuMiniinae

16

32

60

PI'P

caM

pao.
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Ipunoowcenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«J/IunerHas ajaredopa»

Hamnpasnenue noarotosku: 09.03.01 «MHpopMaTuKa U BEIYUCIUTEIbHAS TEXHUKAY.
[Tpoduns: «Bed TeXHOTOTHI.

Kadenpa: «MatemaTukay

1. MeToabl KOHTPOJIA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHUs

HJ’IH KOHTPOJIA YCIIEBAEMOCTH N KQ4€CTBa OCBOCHUA JUCIUIIIIMHBI HaCTOHH_Ieﬁ nporpaMMoﬁ

IIPEyCMOTPEHBI CIEAYIOIINE BUIbl KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMOCTH (TEKYLIUI KOHTPOJIb);
- IPOMEKYTOUHAs arTecTanus (3K3aMeH).

2. lIkayia 1 KPUTEPHUH OLEHMBAHUS Pe3yJIbTATOB 00y4YeHUS

®opma NPOMeKYTOYHOM aTTECTALMHU: IK3aMEeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B (GopMe d3K3aMeHa IPOBOAUTCS 110 Pe3yIbTaTaM
BBITTOJIHEHHS BCEX BUJIOB yU4EOHOM pabOTHI, MPETyCMOTPEHHBIX YI€OHBIM IUTAHOM IO TaHHOMW JTUCIIH-
IUIMHE, IIPY 3TOM YYUTBIBAIOTCA PE3yJbTaThl TEKYLIETO KOHTPOJISI yCIIEBAEMOCTH B TEUCHHE Ce-
mecTpa. OlLeHKa CTENeHH JTOCTHKEHUs: 00y4yarolUMUCs IUIAHUPYEMBIX PE3yJIbTaTOB 00y4eHUs IO
JUCLUIUIMHE NPOBOJUTCS MPENOJABATENIEM, BEAYIIIMM 3aHATUA 110 AUCLHUIUIMHE METOJOM JKCIIEPT-
HOM oueHKH. [1o uroram nMpomMeKyro4HOM aTTECTALMU 110 IUCLUILIMHE BBICTABIISCTCS OLEHKA «OT-
JUYHO», «XOPOIIO», «yIOBIETBOPUTEIBHO» HUIIH «HEYAOBIETBOPUTEIBHO.

Ixkana oueHUBaAHUA

Onucanue

O1ianyHo

BrimonHeHs! Bce 00si3aTesbHbIE YCJI0BHS NMOATOTOBKH CTYy-
JAEHTA K INPOME:KYTOYHOM aTTeCTalluH, NPEIyCMOTPEHHBIE
IporpaMMoi JuctuIuInHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB IT0OKA3aTENISAM, [IPUBEICHHBIM B
Tabynnax, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsIX HOBBIIICHHON CJIOKHO-
ctu. Ilpm sToM MoOryr OBITH JMONYILIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMs MpPH IMEpeHoce 3HaHWM u
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aJa4H.

Xopomo

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI NMOATOTOBKHM CTY-
AEGHTA K INPOMEKYTOYHOH AaTTeCTalluM, NPEIyCMOTPEHHBIE
porpamMmon TucuuIuIMHbl. CTyJIeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
TabJInLax, onepupyeT NpUOOPETEHHbIMU 3HAHUSMH, YMEHUSIMU,

19




HaBbIKaMH. B To jxe BpeMs Ipu OTBETE AOMYCKAET HECYILIECTBEH-
HbIE MOIPEIIHOCTH, 3a/1a4M PEIIaeT C HEeIOo4YeTaMH, HE BIIUAIO-
IIMMU Ha OOIIUI X0/ PEIICHHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHensl Bce o0si3aTe/ibHbIE YCJIOBHUSI NMOATOTOBKH CTY-
JIeHTa K NPOMEKYTOYHOIH aTTeCTAllMM, IPEIYyCMOTPCHHBIC
nporpamMmoil aucumIMHbel. CTyJeHT NeMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIUIax, ONepUPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HaHUs, P OTBETE HE
JIOITyCKaeT IrpyObIX OMMOOK WM MPOTUBOPEUNi, OJJHAKO B op-
MYJIHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMeHTaluell U BBIBOJAMHU, B PEIICHUM 337ad MOTYT
COJIePIKATHCS IPyObIe OMIMOKH. [[J1sl mOTydeHus TPaBHIIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOIINE BOIIPOCHI.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BbinosiHEeHbI o00s3aTe/IbHbIE YCJIOBHMS INOATOTOBKH CTY-
JAEHTA K INPOMEKYTOYHOM 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.

7.3. OueHo4HbIe CpeAcTBA

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHMUIIJINHE

«JIunelinas ajareopa

HaunmenoBaunue
No
OIIEHOYHOTO Cpel-
n/a
CTBa

[IpencraBnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakTepucTuKa OLEHOYHOTO
CpeacTBa

1 Konrtponshas (ca-
MOCTOSITEJIbHAS)
pabora

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTh
MOJTyYeHHbIE 3HAHUS JJIs pelleHus 3a/1ad
OTpeIeIEHHOr0 THMa MO TeMEe WU paz-
neny

Kommnext KOHTPOJIb-
HBIX 3aJJaHUH 110 Ba-
puaHTamMm

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HAHMS 110 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIK 33J]aHUd 10 MOAYJIO WM JAMCLHU-
IUIMHE B LIETIOM.

Kommiekr  3amanwmii
JUTs1 BBITTOJTHEHUS pac-
YeTHO-TpapUUECKON
paboTbI
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CpencTBO KOHTPOJIS, OPTraHN30BaHHOE KaK
crienuaibHas Oece/ia neIarorndeckoro pa-

VerHbli onpoc co- | 00THHKA ¢ 00y4aromuMmcess Ha TeMbl, CBS- Bomnpocsr o
3 OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjiesaM Juc-
(YO) CUMTAHHOE Ha BLIICHEHUE 00bEMa 3HAHUN LUIUIMHBI

oOyJarolerocsi 1o OINpeAeIEHHOMY pas-
JieNy, TeMe, pobiaeme U T.11.

CucreMa cTaHIapTU3UPOBAHHBIX 3a/laHUM,
4 Tect MTO3BOJISOILAS aBTOMAaTU3UPO- @DOHJ| TECTOBBIX
(T) BaTh IPOLIENAYPY U3MEPEHUS YPOBHS 3Ha- 3a1aHUI
HUW 1 YMEHHUH 00yJaromerocs.
5 | Dx3ameHnanuonHbie | CpecTBO TMPOBEPKUM 3HAHUW, YMEHHUH, | DK3aMEHaIlMOHHBIE
OueTHI HaBBIKOB. MOXKET BKJIFOYATh KOMIUJIEKC T€O- | OMJIETHI.
PETHUYECKUX BOIPOCOB, 3ajad, IpaKTHue-

(3b) . [llxana oneHuBaHUS U
CKUX 3aJIaHH.
npoueaypa npUMEHe-
HUSL.
[IpomexyTouHas arrecTa- Ox3amed (O ) 1) ycrro (Y)
s (ITA)

2) mucemenHo (I1)

7.3.1. Texkymmii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOITPOCHI
U 3aJ1aHus B popMe OJIAHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOCHUS 00yUJaIONTUMUCS Pa3/IeiioB
JUCUUIINHBL, ipueM PIP.

Coaep:xanue pacueTHo-rpadguyeckoi padoThl.

PacuerHo-rpajduueckas padora Nel no JuHeiiHo# ajareope.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Matpuusl 1 onpeaenutenu. PemeHue cucteM JUHEMHBIX anredpandeckux ypaBHEHHI MeToJlaMu
["aycca, Kpamepa 1 06paTHOIl MaTpuUIbL.

PacuerHo-rpadgmyeckas padora Ne2 mo BeKTOpHOH aaredpe.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Bekropsl, nelictBus Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEILIAHHOE ITPOU3BEACHUS BEKTOPOB.
PacuerHo-rpadguyeckasi padora Ne3 no aHATUTHYECKOH IreOMeTpPHH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Pa3znuynble BUBI ypaBHEHH NPSAMON U INIOCKOCTU. B3aMHOE pacronoXkeHue NpsAMbIX Ha MJI0CKO-
CTH, TTOCKOCTEM B MIPOCTPAHCTBE.

KoMIuiekT 3ajaHui 1Jil BbINOJTHEHUSA
pacdyeTHo-rpadpuyeckux pador (PI'P)

no gucuumuinae Jinaeinas ajareopa
(HaMEHOBaHHUE AUCIUILIHHBI)

PI'P Nel, yacts 1

-1 1 0 2 0 2
3apanue Nel. Jlanbt matpuel A=| 1 3 2 | w B={0 -3 3
4 0 -3 1 1 -1
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BeimostauTh neiicteus: A% +8BT .
3ananme Ne2. [TponomkuTh naHHOE MaTpuuHoe paBenctso (2A+3B)° —4A* ~6AB=...

Y IIPOBEPUTH €r0 JJis MaTpull A U B U3 nepBoro  3a/iaHusl.

3amanue No3. BeIUUCIUTh ONpeeuTe b ABYMsI CIIOCO0aMU: Pa3IoKeHHUEM I10 TIEPBOM CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLLY.

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

3ananue Ne4. [l JaHHON MaTpPHUIlBl HAWTH 00paTHYIO MaTpuily. Clenars mIpoBEpKY.

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

3aganue No5. Pemuts matpuunoe ypasaenne AXB=C (maiitu X). Caenars nposepky.

S PR MM AL

3aganue Ne6. HailTu panr MaTpuisl.

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

PI'P Nel, 3ajanus mo pelieHUIO CHCTEM JIMHEHBIX aJredpanyecKuX ypaBHeHHUil

3apanue Nel. Pemuts cucremy Mmeronom Kpamepa. CnenaTh mpoBepKy.

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

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

3aganue Ne3. Pemuts cuctemy u3 Nel metonom ["aycca.

3amanne No4. Pemuth HEOTHOPOHYIO CUCTEMY MeToIoM ['aycca. Haiitu oOriee pemenre u 9acT-
HOE pelleHUE.

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

3ananue NoS. Pemuts ogHOpOIHYIO crcteMy MetoqoMm ["aycca. Haiitu obmiee pemenue u ©CP.
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2X, +6X, —9%x;, -9x, =0

4%, —5%; + X, =0

3% +3X, — 7%, —4x,=0"

X, —3X, +2X; +5%, =0
PI'P Nel, vacts 2
3amanme Nel. TTokasatk, 4To BEKTOPEI M, N, P 00pa3yioT 6asuc B IPOCTPAHCTBE U PA3IOKUTH
BekTop A mo atomy 6asucy: M= (L, -1 2),n=(2,0,3), p=(-2,-11),a=(5-4,13).

3aganue Ne2. Jlansl BekTopsl M U N . BHIACHUTH — KOJTHHEAPHBI I BEKTOpsl & 1 D .

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

=

,ecnn |M|=6v2,|1|=2, (M) =135", & =6M—m.

3amanne Ne3. Haiitu |§

Bananme Ne4. Jlan A ABC . Haiitu /B, ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue No5. Ilpu kakux "X BekTophl ad M D nepneHaukynaspHb!?

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

3ananue Ne6. Haiitu niomans napajiesorpaMma, HOCTPOEHHOTO Ha BeKTopax a u D .

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

3ananue No7. Haiitu ruromans tpeyroasauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlanbl BekTOpHl &, D, C . BHIACHHTL — KOMIUIAHAPHBI JIM BEKTOPHL. ECIIM BEKTOPHI HE

KOMIUJIaHApHBI, TO HaWTH 00BbEM Iapajiiejcenuieaa, MoCTpOCHHOTO Ha BEKTOpax 5, b y Cu orpenc-

JUTh — KaKyl0 TPOWKY OHU 00pa3yoT.
a(;-1;5),b (2;4;-2),c(3;0;1).

3aganue Ne9. Jlns nuHelHoro oneparopa A 3aiaHsl 00pass 6a3ucHbIX dnemMenToB A€, AE,, AE,

. 3anmcars MaTpuiy onepatopa 4 B O6asuce €, €,, €, u HaliTH 00pa3

ajieMeHTa X .

A

@

=78, +38,-28, Ag, =8 —¢,+48, Ag, =28 +28¢,+38e,,
X =28 —48,+8,.

3ananue Nel0. Haiftu coOcTBeHHbIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO OIepaTopa,

. -4 1
3aIaHHOT'O B HEKOTOPOM Oazmce MaTpuncu A= 7 2

PI'P Ne 1, yacth 3
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3amanue Nel. Tlpsimast |, mpoxomut yepes Touky A mapamnensro Bektopy { . Ipsimast |, mpo-

XOAUT yepe3 Touky B meprnenaukynspuo BekTopy N . HaiiTu Touky nepecedeHus NpsiMbIX U yroJi

mexny Humu, ecmn - A(3;5), G (1;3), B(0;5), n(-3;4).

3amanue Ne2. [lana mpsimast |,. Ilpsivast |, mpoxomut uepes roukn A u B. Haiitu paccrosaue ot

Touku nepecedenus npsimeix |, u |, o npsmoii .

[x=-8t-3 _ _ o )
Il'{y:3t+4, A(4;0),B(7;3), I,:9x-12y+2=0.

3azanue Ne3. Haiitu paccrosnue or toukn M 1o mnockoctn @ , mpoxopstueii yepes Touxy A

MEPIICHIUKYISIPHO BeKTOpYy N, ecnu MO(O; 1;7), A(2;-1;4), n(6;22;-3).

3aganue Ne4. HaiiTu yroia MeXIy IJIOCKOCTBIO (X M IUIOCKOCTBIO [, IPOXOASALIEH Yepe3 TOUKH

A BuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7,0),C(-4;-3;-1).
3aZ!aHI/I€ No5S. 3anmcaTh KaHOHUYECKHUE YpaBHCHUA Hp}IMOﬁ, 3a1aHHOMN o0muMu YpPaBHCHUAMMU.

X+2y-9z2-10=0;
3X+4y+8z-24=0.

3ananue Ne6. Haiitu TouKy nepecedenus mpAamMoit | W miuockoct @ ¥ yron Mexmy HUMH.

I:XLZ:X:Z—_l; a:X+2y—-32-12=0.
3 4 -2

3ananue Ne7. Tlpsimast |, mpoxonut yepes toukn 4 u B. Tlpsmas |, npoxomut uepes Touxy M
TIEPIIEHUKYIIAPHO MI0CKocTH ¢ . Haiitu yron mexay npsimbivu |, u |, 1 BeisicHuTS — Nekar s

OHH B OJHOH IJIOCKOCTH HJIN CKpCHINBAKOTCA.

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

2 2
X+
3aganue Ne8. Jlns naHHON KpUBOM % + % =1 yka3aTb (OKyChI, SKCHEHTPUCUTET, TUPEK-

Tpuchl. [locTpouTh KpHBYIO, N300pa3uTh (POKYCHI, AUPEKTPHUCHI.

Bagarme Ne9. TlpuBectn ypasHerue kpusoii 9X° — 25y —18x + 200y —616=0 k kanoHmue-
CKOMY BH/IY U IOCTPOUTH KPUBYIO.

KounTtpoJabHble 3a1anust (mpuMepbl)
Bapuanr.

1. Haitt 3HaueHnst MaTpuaHOTO MHOTOUIEeHa F (A)

f(x)=-x>+2x? —x+3,A=(_1 0]
3 2
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-2 0 8 1 5

2. HaiiTu panr MaTpuisl IpUBEIEHUEM K CTYIIEHYaTOMY BUJ
p p p y y BULLY 8 2 _ -3 _13

1 -3 13 5 17

2
3. BBIUHCTHUTE OIpe/IenUTeNb MPUBEACHUEM K CTYTICHYATOMY BUIY 3 -5
2 7 -

4. Haiitu matpuiy, oopaTHyto maHHO# (a). PemmTs MaTpuaHoe ypaBHeHUE (0)

L2 1 1 -2 2 3 5
(@ |3 -5 3 (6){ B ]DX:(_ ]
- -3 4 3 -1 0

5. Pemmnth cucteMy ypaBHeHWH. YKa3aTh 00Iee U OTHO YaCTHOE pelIeHue (a).

Pemuthb cuctemy ¢ moMoIipo 00paTHOW MaTpUIlk! U 1o ¢popmynam Kpamepa (0)

4x, +9X, —5X; —8X, =5 X, +2X, + %X, =5
(@) {3% +7X,—2X, —4X, =4 (0) 13X, —5X, +3%X; =—7
2%, +5X, + X, +3%X, =3 2X +TX, — X, =13
Bapuant
1. Pacnucarts paznoxxeHue BeKTopa X 110 BEKTOpaM B, a,F
x={5,-12,1}, p={1-3,0}, q=1{1,-11}, r={0,-12}

2. Konnuneapns! 11 BekTopsl P u (?

a={2,01}, b={-2,31}, p=2a+2b, g=3a-2b

3. Jlana nupamuza ¢ BepnHamu B Toukax AAAA, .
A(-2,4,8), A(4,-1,2), A(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron mexay peopamu AA,, AA,

6) 0GBEM MHpaMUbL

B) JUIMHY BBICOTHI OITyIIeHHOMN Ha rpanb A A A,
I') HaliTH JUTMHY Me/MaHbl, IPOBEACHHYIO U3 BepumHbl A k pedpy A,A;

4. Beruyucianurtb miomaab rnapajuiejiorpamma, NOCTpOCHHOTO Ha BEKTOPAx au b QO — yYrojl MEXJy BEKTO-

pamu B u a
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a=2p+

ol
o
I
o
|
w
No)
=2

T
=2, :2, = —,
=2.[d a=t

Bapuant

1. Haiitu paccrostaue ot Toukn M) 1o mnockoctn (Ml|\/|2|\/| 3):
M, (-9;10;2), M,(0;7;-4), M, (4;8,-1), M;(-2,13)

X+y+z-2=0
X-y—-32+6=0

2. Bemmcats KaHOHHYECKOE ypaBHEHHUE TIPSMOA: {

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

3. Haiitu Touky nepeceueHus IpsIMON U INIOCKOCTH: uX+y+2z-9=0.

x-1
4. Haiitu Touxy P, cummerpuunyio Touke P otnocurensno npsvoii | : P(O; -1 3) u = ll =

1

5. Hanucatb ypaBHEHHE IUIIOCKOCTH O TIPOXOJsIIeH yepe3 Touky M, u nepnenmukynspHo — IpsMoii

(MM,): My(3;2;0), M,(415), M,(2,-1;4).
6. HaliTh KOCHHYC yIJIa MEXAY ITIOCKOCTAMH O U Oy .
o, :3Xx—y+3=0, o, : Xx-2y+52-10=0

BapuanT 3a1aHuii MPOMe:KyTOYHOTO TeCTa

-2 0 8 1 -5
3 -1 7 2 4
-8 2 6 -3 -13
11 -3 13 5 17

1 -2 -2 3 5
1.2. Pemmute MaTpu4HOE YpaBHEHHE [X =

1.1. HaiiTi panr MaTpuLbl IpUBEICHUEM K CTYIIEHYaTOMY BUAY

-3 4 3 -1 0

X +2X,+X =5
1.3. Pemuts cucremy mo ¢popmysiam Kpamepa 3% —5X, +3%, =—7
2% + X, — %, =13

2.1. Hanucath pasjioskeHue BeKTopa X IO BEKTOpam B, a,F ;( = {5, —12,1} , B = {1, -3, O} , a = {1, -1, 1} ,
r={0-12}

2.2. BoMUCIHTS IWIOMA/1b IApAIUIENOrPaMMa, OCTPOSHHOTO HA BEKTOpax d u b a- yron Mexy Bektopamu 0 u (

Y™ h_ T~ an~ ] P T

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

2.3. Jlana nupaMua ¢ BEpIIMHAMH B TOYKAX A1A2A3A4 . A1(6,1, 3) , Az (6, —2, —3) , A3(2, 2, O) , A4 (—5,1, O)

HaiitTi 1yinHy MeanaHbl, IPOBEICHHYIO U3 BEPIINHbBI Ai K pedpy A2A3



. . x-2 y-3 z+1
3.1. Haiitu TouKy nepecedeHus MpsMOii U TIOCKOCTH: T = u X+y+2z-9=0.

1 -4

. 1. x-1
3.2. HaiiTu Touky P CUMMETPUYHYIO TOYKE P ornocurensio npsamoii | : P O, —1,3 u —_— :—y =
1 P 1

1

RN

3.3. Hanucate ypaBHEHHE IJIOCKOCTH (¥ MPOXOISIIEH Yepe3 TOUKy M o M NCPICHIMKYISAPHO — MPSIMON (M M 2) "/ 0 (3; 2; 0)

, M, (41,5), M, (2,-1;4).

4.1. Jlana kpuBasi BTOpOro mopsiaka X° + 4y2 —12x+16Yy +16 =0 . ITonyunTth KAHOHWYECKOE YPABHEHUE KPHBOU U MOCTPOUTS .€€

! ! !
4.2. CocTaBuTh MaTpHIly Ilepexosia ot 6asuca €,€,,6; k basucy € ,€, ,€; , ecimm

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

Kpurepum ouenku:

- OIIEHKA «3aUTEHO» BBICTABIIICTCS CTYJAEHTY, €CIIM OH PETYJSIPHO B TEUCHHE CEMECTPa MPEACTABIISLI
pelleHus 3a/1a4, BHITOJIHWI MOJHOCTBIO BCE 3a/1aHUs U UX 3aIUTHI, OTBETUB Ha BOMPOCHI MIPEnoa-
BaTes;

- OLICHKA «HE 3a4YTE€HO» BBICTABIISETCS CTYACHTY, €CIM OH HEPETYJISPHO B TEUCHHE CeMecTpa Mpej-
CTaBJISUT PELICHUS 3a]a4, BBIIIOJIHUI 33/1aHUs HE NIOJHOCTHIO MJIM BOOOIE HE MPENCTaBIsUT pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI Mo aBaTes.

Jlist ipoBeieHusl TEKYIEro KOHTPOJIsS 3HAHWH CTYIEHTOB B AMCTAaHIIMOHHOM (popmare B paz-
paboTanHBIX Kadenpoit «MaremaTnkay OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIe (TIPOOHBIE) Te-
CTBHI.

7.3.2. IIpoMesKyTOUHAS aTTeCTALUSA
KommuiekT Bonpocos
JIMHEVMHAS AJITEBPA

Matpu1bl, TUIIBI MAaTPHIL.

Onepauuu ¢ MaTpullaMu, UX CBOMCTBA.

YMHOX€EHUE IPSIMOYTOJIBHBIX MATPHIL.

MatpuuHas ¢popMa 3aIIuCh CUCTEMBbI IMHEHHBIX anreOpanyecKux ypaBHEHHH.

Onpenenurenu U UX CBOKCTBA.

[Tonsitue onpenenurens. MUHOpHI U anredpandeckue TOMOTHEHMS.

CucTeMbl TUHEHHBIX aNre0pandyeckux ypaBHEHH, OCHOBHbIE TOHATHUS U ONPEAETICHHUS.

[TpaBuno Kpamepa penieHust CUCTEM JTIMHEMHBIX YPaBHEHUH.

OOpatHast MaTpHIa U €€ BbIYUCIIEHHE. Y CIIOBHE CYIIECTBOBaHUS 00OpPaTHOW MaTpHIIbI.

10 Pemenue cuctem TMHENHHBIX alreOpandyeckux ypaBHEHUI METO0M OOpaTHON MaTpHUIIbL.

11. Meton 'aycca perenust cucteM JTUHEWHBIX YpaBHEHU.

12. Penrenue nmpon3BOIBHBIX CHCTEM JIMHEWHBIX YpaBHEHUI MeTooM ['aycca.

13. Panr matpuisl. Teopema Kponekepa — Kanennu.

14. OnHoponHbIE CUCTEMBI JIMHEWHBIX ypaBHeHUM. Kputepuil cyiiecTBoBaHNs HETPUBHAIBHBIX pe-
LICHUN.

15. [TonsiTe BeKTOpa M JIMHEIHBIE ONepalliy HaJl BEKTOpaMH, CBOWCTBA oreparuii.

16. JIuneitHast KOMOWHAITNS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTD U JIMHEHAS 3aBUCUMOCTh T€OMETPUUYECKUX BeKTOpOB. Kpurepuii -

HEWHOH 3aBUCUMOCTH.

CoNoOAWNE
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18. [TonsaTtue 6a3uca. KoopanHaTsl BeKTOpA.

19. OpronopmupoBanHbIi 6a3uc. Pa3noxenne BekTopa mo BeKTopam Oasuca.

20. YnopsimoueHHast TpOiiKa BEKTOPOB.

21. CkansipHoe, BEKTOPHOE U CMEIIaHHOE NMPOU3BEACHHE BEKTOPOB B OPTOHOPMUPOBAHHOM Oazuce.
22. YcioBUs OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeitHble TPOCTPAHCTBA.

24. Marpuna nepexoja ot 6asuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYCHUSI MATPHUIIBL.

AHAJIMTHYECKAS TeOMeTPUs

1. Cucremsl koopauHat. JlekapToBbl IPSIMOYTOJIbHbIE KOOPAWHATHI Ha IJIOCKOCTH M B IIPOCTpPaH-
CTBE.

[TomnsipHas cucrema KOOpAUHAT.

Pa3nuuHble TUIIBI YpABHEHUH IIJIOCKOCTH U MPSMOM.

Bpluncnenue paccTosHUN MEXKY IBYMsI TOYKAMH, TOYKON U MPSAMOU, TOYKOU U INIOCKOCTHIO.
Brruncnenne pacCTOSHUSA MEXY CKPELMBAIOIIMMUCS IPSIMbBIMHU.

Boruncnenue yriioB Mex1y 1ByMs IPSMbIMH, IPSMOM U IJIOCKOCTBIO, ABYMS IIOCKOCTSIMHU.
KpuBbie BTOpOro nopsiaka ux reoMeTpUYECKUE CBOMCTBA U ypaBHeHus. [[puBenenne kpuBoi BTo-
pOTro nopsiiKa K KAHOHUYECKOMY BHITY.

8. KanoHuueckue ypaBHEHHUs 3JUIMIICA, TUIIEPOOIIBI, TApabOoIIb.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonnyeckue ypaBHEeHUs cepsl, SJUIUIICOUIA, KOHYCOB, THIIEpOOIOU 0B, TapadoIouI0B.

Noakown

JK3aMeHAllNOHHBbIE OHJIEThI

Haznauenue: Mcnonb3yroTces [u1s npoBeaeHUs poMexyTouHoi arrectauuu (I1A) no quciuminze
«JIunelinas anrebpar.
Pernament skx3ameHa: - BpeMst Ha OArOTOBKY TE3UCOB OTBETOB - 70 45 MUH.

- Crioco6 KOHTPOJISA: YCTHBIE OTBETHI.
KoMIUIeKTBI DK3aMEHAIMOHHBIX OMJICTOB JODKHEI coiepkarh OnneToB Ha 25-30% Oourbiie uncia
CTYJCHTOB B IpyIIe (XpaHsaTcs Ha kadeape «MaTemaTukay).
Tunosblie BApUAHTHI ONJIETOB NPHJIATAIOTCS.

MHWHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALIUN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
YUYPEXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHUII YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

@dakynbTeT 6a30BBIX KOMIIETEHIINH, Kagenpa «MaremaTrka»
Huctunnuna «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Ompenenutenu U UX CBOMCTBA.

21 01

o X +2X, =-1
3. Pemmts CUCTCMY MCTOOOM 06paTHOI/I MaTpUulbl .

4. Jlaubl BEKTOpHI a =(-5,9,8), b =(-3,1,-2), € =(-8,10,-10). [IpoBepHUTHL — KOMILIAHAPHBI JIU OHH.

2. Pemmts MaTpuuHOe ypaBHeHHE XB=A, eciu A=(1 2} B:[_l 2].

Ecnu Het, HaiiTh 00beM MapaluleNienume/a, IOCTPOEHHOro Ha BEKTopax a,b,c.
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5. Haiitu yron mexay Bektopamu a=(1,-2-2) 1 b =(2,0,1).

YTBepxkaeHo Ha 3acenannn kadenpsl MareMaTuku « 03» 05 2023 r., mpotokosa Ne 10

W.o. 3aB. kadenpoit H.B. Bacunbea / /

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VUPEXJIEHWE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

@akynbpTeT 6a30BBIX KOMIIETCHIINH, Kadenpa «MaremaTrka»
Hucnunmuna  «JIuHeitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET

1. Jluneitnas komOuHanus BekTopoB. basuc. Koopaunarsl BekTopa.

12 -1
2. BpIUMCIUTH ONpeAenuTeNb MaTpullpl C = AT ,econ A=|3 1 0.
011
4%, — 2%y +3%3 =12,
3. Pemwure cucreMy ypaBHEeHHI MeTOAOM l'aycca < x +5x, —3%; =1,
2% 43X, —2%;3 = 3.
4. Tlokasark, 4TO BEKTOpHI M =(1,-12), N =(2,0,3), p=(-2-11) oOpa3yroT 6a3uc B IPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHue npsimoid  —2x+3y—5=0. HammcaTh: ypaBHEHHUE MPSIMOH C YTIOBBIM KO-
3 PUIHMEHTOM; ypaBHEHUE NPSMON B OTpe3KaxX; HOPMaJIbHOE YpaBHEHHUE MPSIMOH.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MmateMaTuku « 03» 05 2023 r., mporokon Ne 10

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

J1y1g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUH CTY/IEHTOB B JUCTAHIIMOHHOM (opmaTe
B pa3paboTaHHBIX Kadenpoit «MareMaTHKay OHJIaHH-KypcaX UMEIOTCS HTOTOBBIE TECTHI.
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