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1 Ilesiu ¥ 3212441 OCBOEHHUA M CHUIIMHBI

eanb (eaH) OCBOCHMS JUCITATUIMHBI:

MOJATOTOBKA CIELUATNCTOB, BIAJACIOIIMX OCHOBHBIMH METOJAMHU JIMHEHHON anreOphl,
HEOOXOIUMBIMU TIPH aHAU3E€ U MOACITUPOBAHUM SKOHOMHUUYECKUX TIPOIIECCOB U SIBIICHUH,
IIPU MOMCKE ONTUMAJIBHBIX PEHICHUI SKOHOMHYECKHX 3a]1a4 ¥ BIOOpE HAWIYUIIUX CIOCOO0B
peaM3anuy dTHX PEHICHHA, IpU 00pabOTKe W aHAIKM3E PE3YJIbTATOB YMCICHHBIX U HAYYHBIX
9KCIIEPUMEHTOB;

co3manue 0a3pl I W3YyYEHUS JUCHUIUIMH, HWCIOIB3YIOIMIMX MAaTeMaTHYEeCKHEe MOJCTH U
METO/Ibl B SKOHOMHUKE.

3amaun:

(GopMHpOBaHHE TEOPETUYECKUX 3HAHUNH 1O JMHEHHOW anreOpe (OCHOBHBIC MOHATHS,
ONpECIICHUs, TEOPEMBI U (akTbl) HEOOXOAUMBIX [UId M3YyYEHMs IOCIETYIOLINX
MaTE€MaTU4YeCKUX W CIELUAIbHBIX IUCLMIUIMH, PELICHUS 3KOHOMUYECKMX M IPUKIIAIHBIX
3aJa4, MaTeMaTHYECKOrO MOJCIMPOBAHMS M HUCCIEAOBAHHUA HKOHOMHUYECKUX IPOLECCOB U
SIBIICHUI;

03HAKOMJICHHE C MCTOPHUEH BO3HUKHOBEHUS W Pa3BUTUS OCHOBHBIX IIOHATUN U PE3YJITaTOB
JUCLUIUIMHBI TUHEWHast anredpa, €€ posii U MECTE B CUCTEME HAYK;

(dopMHpoBaHUE NpPEACTaBICHUH 00 OCHOBHBIX MHCTPYMEHTax JMHEHHON anreOpbl U HX
BO3MOXKHOCTSIX ~ IIPM OCYLIECTBJIEHUM 3KOHOMHUKO-MAaTEMATHUYECKOTO MOJEINPOBAHUS U
HCCIIE0BAHUM Y3KOHOMMYECKUX IPOLIECCOB U SIBJICHUM;

BbIpa0OTKa NPAaKTUYECKUX HABBIKOB M YMEHHMH MO JMHEWHOH anreOpe HEOOXOIUMBIX IS
U3Y4YEHHs TOCIHEAYIOUIMX MAaTEeMATHYECKUX U  CIELUAIbHBIX JUCLUIUIMH, PpPELICHUS
SKOHOMHUYECKHUX M NPHUKIAJHBIX 3a/1a4, MATEMaTUYECKOTO MOJECIMPOBAHUS U MCCIIECIOBAHUS
9KOHOMMUYECKHX MPOLIECCOB U SIBJICHU;

(GopMUpOBaHHE MaTEMaTUYECKOM KYJIbTYpbl CTYIAEHTOB, pa3BUTHE  JIOTMYECKOIO U
QITOPUTMUYECKOTO MBIIUICHAS W HEOOXOJMMON WHTYWIIMH B BONPOCAX MPHIIOKECHUS
MaTEMAaTHKHU.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JuctunnuHa oTHOcUTCS K 6a30Boii yactu 61oka 1 «J{ucuumanHb! (MOIYIIH )>»

[IpepexBu3uThl  AUCHUIUIUHBL:  Omcymcmeyrom.  OcBoeHue  Oa3upyercs Ha  IIKOJIBHOM
(ob1eobpa3zoBaTEIbHOM) KypCe MaTEMaTUKH.
[ToctpexBuzutel  gucuuruubl:  b.1.5.10.3 Teopus eeposmuocmeti u mamemamuyeckas

cmamucmuxa, b.1.5.10.4 Memoowvl onmumanshsix pewieruii

3 TpeOoBaHus K pe3yabTaTam 00y4eHHs M0 JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HApaBiieH Ha (pOpMHUpPOBAHUE CIAEAYIOUINX PE3YIbTATOB 00YUECHHUS

[Inanupyemsle pe3yabTaThl 00y4eHHS MO AUCHUIUINHE, XapaKTepU3YIOIIHe
sTanbl HOPMUPOBAHHS KOMIETEHIUHI

dopmMupyeMble KOMIIETEHIINT

3HaTBL: OCHOBHbIE MOHATHUS (OINpenenaeHus, PaKThl, TEOPEMBbI), METOJBI U
MHCTPYMEHTHI  JIMHEHHON  anreOpbl, HEOOXOAUMBIE JUISI  pelICHHS
SKOHOMMYECKHUX 33a/a4, MOJECIUPOBAHUS U UCCIEIOBAHUS SIKOHOMUYECKUX
SIBJIEHUW U MPOLIECCOB.

YMeTh: pemath KJIacCHUECKHE 3aJlaud JMHEHHON anreOpbl; MPUMEHSThH
METO/BI 1 HHCTPYMEHTHI JIMHEHHOM anreOphl K peIeHru0 MaTeMaTHUECKUX
U DKOHOMHYECKHMX 3ajJad, BBIOMpaThb W HCIOJIb30BaTh HEOOXOIUMBIE
BBIUUCIIUTENbHBIE METOABI M TPOTPaMMHBIE CPEJICTBA, & TAKXKe TaOIUIbl U
CIPaBOYHHKH.

OIIK-3 CIIOCOOHOCTBIO
BBIOMpATh WHCTPYMEHTAIbHBIC
cpeacTBa IS 00paboTKu
JKOHOMMYECKHUX  OAaHHBIX B
COOTBETCTBHHU C ITIOCTaBICHHOM
3ajaveil, MPOaHATU3UPOBATH
Pe3yIIbTaThI pacdeToB 51
000CHOBBIBATH MOJTy4YeHHBIE
BBIBOJBI.




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIre

. dopMupyeMbIe KOMIIETCHIIUU
sTansl HOPMUPOBAHHS KOMIETEHIUH

Biajerb: HaBbIKAMM  HCIOJB30BAHHSA HHCTPYMEHTOB U CPEICTB
JUHEWHOW  anreOpbl IIpU  MOJCIMPOBAHUM M  HUCCIIECIOBAHUU
HSKOHOMHYECKUX IIPOLIECCOB M SBJICHUM (IIOCTPOEHHUE MOJENH, BBIOOD
ONTHMAJILHOIO PEIIEHUs, MHTEPIPETALUs U OLIEHKA PE3YyJIbTaTOB).

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI
4.1 CTpykTypa 1M CUHIIIHHBI

OO0mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX enuHull (144 akageMUYecKuX 4acoB).

TpynoeMKoCTb,
Bun pabotsr aKaJIeMUYECKHUX YacOB

1 cemectp BCETO
OO0masi Tpy10€MKOCTh 144 144
KonTakTHas padora: 13,5 13,5
Jlexmum (J1) 6 6
ITpaktryeckue 3ansatus (I13) 6 6
Koncynpranuu 1 1
ITpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,5 0,5
CamocTrosiTesibHasi padora: 130,5 130,5
- BBINOJIHEHUE KOHTPONIbHOW paboTel (KoHTpP);
- CaMoCTOsATeNIbHOE u3yueHue pasznenoB («KommiekcHble uyucna H
MHOTOYJICHBI», «EBKINIOBBI IPOCTPAHCTBAY, «OpTroroHanbHbIE
npeoOpa3oBanus», «lIpsMas Ha miuockocTwy», «JIuHeliHble, OMIMHENHbIE U
KBaJpaTU4HbIe (OpMBbI», «KpUBbIE U TOBEPXHOCTH BTOPOTO MOPSIKAY);
- CaMOIOArOTOBKA (IpOopaboOTKa U MOBTOPEHUE JIEKIIUOHHOTO MaTepuaia u
Marepuasia y4eOHUKOB U Y4€OHBIX MTOCOOUH);
- IOJrOTOBKA K IPAKTUYECKUM 3aHATHIM;
- TIOJTOTOBKa K DK3aMEHY.
Bua nToroBoro KoHTposs (3a4eT, IK3aMeH, AH(¢epeHINPOBAHHBIN JK3aMeH
3a4er)

Pazgensl AUCHUIUINHBI, U3y49aCMBIC B 1 CCMECTPC

KommuecTBo yacoB
Ne HanmenoBanue paszaennos ayAutopras BHEAy/l.
pasnena BCETO pabota 6
a1 [ m3 e | PO
1 KomnuiekcHble uncia 1 MHOTOUJIEHBI 10 - - - 10
2 MaTpuiisl ¥ onpeieaTuTeNnu 23 2 1 - 20
3 CucreMbl TUHEHHBIX YpaBHEHUN 18 2 1 - 15
4 JIuHeliHBIE TNIPOCTpaHCTBA M IOANPOCTPAHCTBA. 9 1 1 - 7
EBKJIMJIOBBI TPOCTPAHCTBA
5 Jluneitnbie orepaTopbl U JMHEHHbIE 12 1 1 - 10
npeoOpazoBaHus
6 Bekropnas anreopa 16 - 1 - 15
7 [Ipsimast Ha IIOCKOCTH, IJIOCKOCTH W HpsiMas B 16 - 1 - 15
POCTPAHCTBE
8 KpuBble ¥ NOBEPXHOCTH BTOPOrO MOPsAKA 20 - - - 20
9 Jluneiinble, OMIMHENHbBIE U KBaIpaTHUHbIE (POPMBI 20 - - - 20
Utoro: 144 6 6 132
Bcero: 144 6 6 132




4.2 Cogepxxanme pa3iejioB IHMCUUNINHBI

1 KomniekcHbIe YHCJIA U TEOPUSI MHOT04JI€HOB

KommuiekcHble  4Wmcia:  OCHOBHBIE — OIpendelieHHs, airedpanyeckas, TPUTOHOMETpPUYECKas,
nokasaresnbHasi (OpMbI 3aIIUCH, ONEPALlMU HAJl KOMIUIEKCHBIMU YHCIIaMHU, T€OMETPUYECKasi MHTEPIIPETALIHSL.
MHorouieHbl: OCHOBHBIE MOHSTUSI U OIpEAeNICHUs], JeIUMOCTb, CBOMCTBa KopHel. Teopema besy. Cxema
I'opnepa. OcHoBHas Teopema anreOpsl. Pa3nojkenrne MHOrouIeHa ¢ JEHCTBUTENbHBIMU KOd(hpuLineHTaMu Ha
TUHEIHBIC ¥ KBAJPaTUIHBIE MHOXUTENU. Pa3znokeHne parmoHaIbHBIX Ipo0eii Ha MpoCTeHIIHe.

2 MaTpuubl 4 onipeaeuTe

Matpuupl: OCHOBHBIE ONpENENCHUs, KiIacCU(UKalUs, OMNepaluud HajJ MaTpulamMu  (CIOXKEHHe,
BBIYUTAaHUE, YMHOXXCHHE), DJIEMEHTapHBIE MPEeoOpa3oBaHUs MATPHI], MPUBEICHUE K TPEYroJbHOMY BHIY,
TPAHCIIOHUPOBAHHWE MATPHUI]; CBOWCTBA OMNEpalUd TpPaHCHOHHUpOBaHMs.. KoMMyTaTuBHBIE MAaTPHIIBL.
Matpunbl 01049HON CTPyKTyphl. Omnpenenurenu: oOmiee omnpeaeneHue, GOPMYIbl Uil BBIYHCICHUSL
onpeaenuteneit 1,2,3.mopsAKOB, MNPOCTEUIIME CBOWCTBA ompeaeauTeneil. JlOMOJHUTENbHBII MUHOp U
anreOpanveckoe JOINOJIHEHUE JJIs DJJIEMEHTa ONpeleNuTens, ux cBoicTBa. [IpakTuyeckue mnpaBuia
BBIUMCJICHUS OIpe/ieuTeneit N>4. Onpemenurens npousseneHuss wmarpun. OOpaTHas MaTpuua:
OTlpe/eNieHUuE, CBOMCTBA, BBIBOJ (OPMYIbI JUIS BBYUCICHHS. MUHOp TOpsSAKa K JUISi MaTpPHUIIBI
(ompenenurens). bazucHplii MUHOP U paHT MaTpHIbl. PaznuuHbie TeopeMbl 0 panrax. [logoOHbIe MaTPHUIIBL.

3 CucreMbl JHHEHBIX YPABHEHUIA

Cuctembl M JTUHENWHBIX ypaBHEHUH ¢ N HEM3BECTHBIMM: OCHOBHBIE OIIpECIICHUs, KIacCUPUKALIMSL.
OcCHOBHbIE METOZbI pEIIEHUs CHCTEM JIMHEHHBIX ypaBHeHuiW: Mmeroj ['aycca pemeHuss cucremMbl M
JIMHEWHBIX YpaBHEHMU ¢ N HEM3BeCTHBIMM; ITpaBuiIo Kpamepa pemenust cuctemsl N JIMHEHMHBIX YpaBHEHUN
¢ N HeW3BeCTHBIMH, MPHUMEHEHHE OOPATHBIX MATPHIl K PEIICHUIO CUCTEM JHMHEWHBIX YpaBHEHHIA;, Teopema
Kponekepa - Konenny 0 COBMECTHOCTH HEOAHOPOAHOW JIMHEHHOU cUCTeMbI M JMHEWHBIX ypaBHEHUH ¢ N
HEU3BECTHBIMHU.

4 JInHeiiHbIe MPOCTPAHCTBA U MOANPOCTPaHCcTBa. EBKIMI0BBI IPOCTPaHCTBA

JIuneiiHOe MPOCTPAHCTBO: OMNPENEIICHUE, NPUMEPHI JIMHEHHBIX NpOCTpaHCTB. IloHsATHE NMHEWHON
3aBUCHUMOCTH HE3aBUCHUMOCTU CHCTEMbI BEKTOPOB, KPUTEPU JIMHEWHOM 3aBUCUMOCTH CUCTEMbI BEKTOPOB B
MIPOU3BOJILHOM HpocTpaHcTBe. KoHeUHOMepHOE JMHEHHOe MpPOCTPAHCTBO: ONpeiAeseHHue, 0a3uc, crocod
BbIOOpa Oasuca, KoopAuHaThl BekTopa. Kpurepuil muHeiHOW HE3aBUCUMOCTH BEKTOPOB B KOHEUHOMEPHOM
npoctpaHcTBe. PopMyIbl epexoaa OT 0J{HOro 0asuca K Jpyromy. @opMyIibl A4Sl CBA3M KOOPIUHAT OJHOTO
U TOrO >K€ BEKTOpa B JAByX 0Oa3ucax OJHOIO M TOr0 K€ JIMHEHHOro mnpocTpaHcTBa. JInHelHOe
MOANIPOCTPAHCTBO. EBKINAOBO IPOCTPAaHCTBO: OIpeneicHue, HepaBeHCTBO Komm-byHskoBckoro, anmHa
BEKTOpa, yroJl MeXay BEKTOpaMH, OpPTOTOHAJIbHBIE BEKTOPbl, OPTOHOPMHPOBAHHBIE BEKTOPBHI.
He3zaBucumMocTb OpTOHOPMHUPOBAHHON CUCTEMBI BEKTOPOB. CylliecTBOBaHHE OPTOHOPMHUPOBAHHOIO Oa3uca B
€BKJIMJ0BOM IpocTpaHcTBe. Kputepuii opTOHOpMHUPOBAHHOCTH Oa3uca.

5 JIuHelHbIe ONePATOPbI U JINHEHHbIE IPe00Pa30BaHUA

JluHeliHble omepaToOpbl: OCHOBHBIE OHATHUS U onpeneneHus. JInneitHsle mpeoOpa3oBaHus TUHEHHBIX
IIPOCTPAHCTB: OINpPEACIICHUE, MaTpUlla, KPUTEPUN HEBBIPOKIACHHOCTH, WHBAPUAHTHOCTH BEJIMYHHBI
OIIpeNIeNIUTENl MaTpHIbl JUHEWHOro mpeoOpa3oBaHus, (opMyna A CBSI3HM MaTPUI] OJAHOTO U TOTO XKe
JUHENHOro npeoOpa3oBaHMs B JBYX pa3jMuYHbIX 0a3zucax OJHOTO M TOTO K€ KOHEYHOMEPHOI'O JIMHEWHOTO
npocTpaHcTBa. MHOXECTBO 3HAUYEHHMH M sIpO JIMHEHHOro npeoOpa3zoBaHus. PazmepHOCTh MpocTpaHCTBA
peuIeHui JTMHENHOW OJHOPOJHOW CHUCTEMBI. TeopeMbl O CTPYKType PEIICHHMH JIMHEWHOW OJHOPOJHOM U
HEOJHOPOAHON cHucTeM JIMHEHHbIX ypaBHeHMH. CoOOCTBEHHBIE BEKTOPbl U COOCTBEHHBIE 3HAUCHHS
JUHEWHOTO MpeoOpa3oBaHus. XapakTepuctuueckuii MHorowieH. CymecTBoBaHue 0aszuca U3 COOCTBEHHBIX
BeKTOpoB. [IpuBeneHne MaTpuibl TUHEHHOTO MpeoOpa3oBaHus K AUaroHaJbHOMY BuAy. OpTOroHajlbHbIE U
CUMMETpPUYHbIE IPE0Opa30BaHUS.

6 BexTopHas aiaredpa
Bexropsl B R®: ocHOBHBIE onpesienenns (paBeHCTBO, KOJIMHEAPHOCTh, KOMIUIAHAPHOCTB), THHCHHBIE
omneparu. CBoiicTBa MHOXKECTBa BEKTOPOB, TNIOCKOCTH (PEaIbHOTO MPOCTPAHCTBA), UCXOASIIUX U3 OJIHOM

5



TOYKHW: JIMHEWHOE TPOCTPAHCTBO, 0a3uc, pasMepHOCTh. [IpsMoyronpHas cucTeMa KOOPAWHAT B R,
KOOpJIMHATHl BEKTOpa, ACWCTBHUS HaJ BEKTOpaMH, 3aJaHHBIMH B KOOpAMHATHON Qopme. CkanspHas
MPOEKIMS BEKTOpa HAa OChb: OMNpEJAENIEHHE, CBOMCTBA, F€OMETPUUYECKHI CMbICH KoopauHaT. CkamsipHOoe,
BEKTOPHOE M CMEIIaHHOE MPOU3BEICHHS BEKTOPOB: OMPEIEIICHUS, CBOMCTBA, (POPMYJIIbI U BBHIYUCICHHUS,
MIPWIOKEHUS.

7 Illpsimast Ha IocKoCcTH. [IpsAAMast M MJIOCKOCTH B NIPOCTPAHCTBE

[TpsimMast Ha TUIOCKOCTH: pa3iMyYHbIE CHOCOOBI 3a/laHMsl, B3aMMHOE pacroyoxeHue. [lmockocTs B R®:
pasiuyHble CIOCOOBI 3a/laHus (Yepe3 TOYKY MEepHEeHAUKYISIPHO BEKTOPY, Yepe3 TOUKY Mapajule]bHO JIBYM
HEKOJUIMHEapHbIM BEKTOpaMm, dyepe3 Tpu Touku). OOmiee ypaBHEHUE IUIOCKOCTH U HOpMallb K IUIOCKOCTH;
YPaBHEHHE IUIOCKOCTH  «B OTpe3Kax». DB3aumMHOe pacnonokeHue IBYX IUIOCKOCTEH, yroil Me>1<z[3y
mwiockocTsaMu. IlpsiMas Ha IJIOCKOCTH Kak YacTHBIM ciiydyail ypaBHeHMsI IulockocTH. IIpsmas B R™:
pasuyHbIe CIOCOOBI 3aJaHui (4epe3 TOUKY MapajuleIbHO BEKTOpY, depe3 JaBe Touku). OOIiee ypaBHEHHE
npsAMOM. B3auMMHOE pacrosioKeHue JBYX IIPsAMBIX, B TOM YHUCIE YCIOBHE IIPUHAMIECHKHOCTH OIHOU
IUIOCKOCTH; YroJ MeXAy HNpsMbIMU. IIpsAMas Ha IUIOCKOCTH KakK 4acTHBIM Ciy4ail NPsAMOM B IIPOCTPAHCTBE.
B3anMHOe pacronoxkeHue npsMOM M INUIOCKOCTH B IIPOCTPAHCTBE, YrOJ MEXAY NPSMOH U IIJIOCKOCTBIO,
OIIpeZie]ICHUE KOOPANHAT TOYKHU IIEPECEYECHUs TPSIMON U IUIOCKOCTH.

8 KpuBble ¥ NOBEPXHOCTH BTOPOI0 MOPSIAKA

JIvHMM Ha TJIOCKOCTH: OCHOBHBIE TOHSTHS, OIpenesneHus, kiaccupukanus. Kpueie BTOpOrO
MOPSAZIKA: OKPY)KHOCTb, JJIIUIC, Tunepbona, mapaboia, MX TEOMETPUYECKHE CBOMCTBA U ypaBHEHHS.
[ToBepxXHOCTH BTOPOTO MOPSI/IKA: TEOMETPUICCKIE CBOKWCTBA, HCCIe0BaHNE (DOPMBI METOIOM CEUCHUHU.

9 JIunelinble, OMJIMHEHHbIE M KBAJApPaTUYHbIe GOPMBbI

JlunHeitable 1 OMTUHEIHBIE (POPMEL: ONpeIeNicHUe U cBolicTBa. KBajipaTHdHbIC (JOPMBIL: ONIpEICIICHHE,
CBOMCTBA, MPEACTABICHUE B MATPUYHOM BHJIE, CBOMCTBA MaTPHUILIbI KBaIpaTHUHOM (OPMBI, HHBAPUAHTHOCTh
BUJIA KBaJpaTUyHOU GopMbl, (OPMYIIBI CBS3M MATPUI] KBaapaTuyHoi (Gopmbl B AByX Oasucax. [lonstue o
KaHOHUYECKOM BHJIC, NMPUBEIACHUE KBAJAPATUIHONH (OPMBI K KAaHOHMYECKOMY BHIY. Bua KBaapaTUaHON
dopMbl B 0asuce H3 COOCTBEHHBIX BEKTOPOB, AITOPUTM Tmepexoja. [loJoXKUTenbHO W OTPHUIATENBHO
omnpeielieHHbIe  KBaJpaTU4yHbie (OpPMBI, YCIOBHS 3HaKoomnpeneiaeHHocTH. Kpurtepuit  CuibBecTpa
MOJIOKUTEIILHON ONpPEeAeNIEHHOCTH KBaIpaTUYHOM (hOPMBI.

4.3 [lpakTuyeckue 3aHATHS (CEMHHAPbI)

No Kon-Bo
Ne 3ansgaTus Tema
pazzena JacoB
1 2,3 HevictBust Hax maTpuiiamu. Beraucnenue ompeaenureneit 2,3 u 4 2
MOPSIIKOB.

Pemenne cucrtem N aMHEHHBIX ypaBHEHHM C N HEM3BECTHBIMM:
npaswiio Kpamepa, merox [I'aycca, wucnonb3oBaHue oOpaTHOMN
MaTpHIbI.

Panr matpuusl .Mccnenosanue cucreM M IMHENHBIX YpaBHEHUN C
N HEN3BECTHHIMU HA COBMECTHOCTb, TOCTPOCHHE OOIINX PEIICHUM.

2 4,5 JIuHeliHbIe IPOCTPAHCTBA U MOANPOCTPAHCTBA (6a31c, KOOPIAUHATSI, 2
nepexoJ; K HoOBOMY 0asucy).

Jlunelinple mpeoOpa3oBaHusl (IIPOBEPKA BBIOJHEHUS YCIOBHM
OTIpeNeNIeHus, TOCTPOSHHE MATPHIbI, CBSI3b MAaTPUI] B JIBYX
Oa3zucax).

CoOcTBeHHBIE BEKTOpPHI W COOCTBEHHBIE 3HAYCHHs JMHEHHOTO
npeoOpa3oBaHusl.

3 6,7 CkayisipHOE, BEKTOPHOE ¥ CMEIIIAHHOE TIPOU3BEICHUS. 2
[TockoCTh ¥ NpsiMasi B IPOCTPAHCTBE.

Hroro: 6




4.4 KonTpoJabHasi padora (1 cemectp)

[TpumepHBIif BapUaHT 3a1aHUH 711 KOHTPOJIBbHON PaOOTHI.

1 -3 2)(2 5 5 8
1. Breinosiaute geicTBys. 3 -4 1|1 2|+2|/6 9
2 -5 3)(1 3 4 7
3 2 1 2
2. Berunciure: 9 -85 10 .
5 -8 5
6 -5 4 7
3X; +4X, 4+ 2X5 =8,
3. Pemmre cucremy ypaBHEHUI 2X1 —4X2 —3X3 =-1, tpems cmocobamu: mo dopmynram Kpamepa, c

Xq + 9%y + X3 =0,

MOMOIIBI0 00paTHOM MaTpHIbl, MeTooM ["aycca.

4. WccrenyiTe CUCTeMBl JTUHEWHBIX YpaBHEHHH Ha COBMECTHOCTh, B CIIydae COBMECTHOCTH IIOCTPOWTE oOImee

2X) — Xy + X3 — X4 =3, 3X; +2Xy + X3 +3X,4 +5X5 =0,

4X1 - 2X2 - 2X3 +3X4 = 2, 6X1 +4X2 +3X3 +5X4 + 7X5 = O,
pelieHue:  a) 0)

2%y — Xy —3X3 +4X, =5; 3X; +2Xy + 4%, +8%5 =0.

5. Bekrtopbl a= {5;4;1}, 6 = {—3;5;2}, C= {2 13} {7;23;4} 3aJaHbl CBOMMH KOOpAWHAaTaMHU B

— —

HeKOTOpoM Gasuce. Jlokaxure, 4To BekTOphl a,0,C 06pasyior 6asuc u Haiimure KoopmuHate BekTopa O B TOM

Oasuce.

6.0npenennure pa3MEpPHOCTE U YKAXKHUTE KaKoH-HHOynp 0asuc NpOCTpaHCTBA DPELICHUH JIMHEHHOW OIHOPOIHOM
CHUCTEMBI 2X1 — 2X2 — 3X3 - 7X4 + 2X5 =0,

7. Bextop X= {6;—1;3} 3aJjaH CBOMMH KOOpJMHATaMH B Oa3uce él' éz, §3. Haiinute ero koopauHaThl B

Oasmce €l’ é"z y @3,60.]’114 €1:é1+é2 +2§3, @2:2é_|_—é2, €3:—§1+§2 +é3
8. Ilyctp X = {Xl, X, XS}- BrisicauTe, SBISAIOTCS U TMHEHHBIMU TPE0OPa30BaHus, yKa3aHHbIE HIKE:

8) AX = {6X — Xp — 4X3;=3X; — 2Xy — X35 X + 2X3 };
6) Bx = {6 - 5X2 - 4X3 ;3X1 — 2X2 —X3; Xy + 2}. B cnywae nuHeliHocTH TpeoOpa3oBaHMs, HAWIUTE €ro

MaTpHILy B TOM ke Oa3uce.



1 0 2
9. Marpuma | 3 —1 O |mumeiinoro npeo6pasosanus 4 3ajaHa B Gasuce él! éz, 53. Haiinute e€ B Oa3uce
1 1 2

€1, €2, €3,CCHH €1:é_|_—é2+é3, @2:—é_l_+é2—2é3, @3:—é_|_+2é2+é3.

4 -2 -1
10. Marpuua nuHeHHOrO npeoOpazoBaHusi A4 B HEKOTOPOM 0Oa3mce WMeEeT BU: -1 3 —1|. Haiigure
1 -2 2

COOCTBEHHBIE 3HAUEHUS JINHEHHOTO IpeoOpa3oBaHms U COOCTBEHHBIE BEKTOPHI, M COOTBETCTBYIOIIHE.

11. [JlaHbl YeTBIpE TOYKH A(3;1;4), B(—l;G;l), C(—1;1;6), D(0;4;1). Omnpenenure: a) 00bEM MHPAMHUIBI
ABCD, o) JUIMHY BBICOTHI, ONyIIeHHOH mn3 BepmmHel D Ha mmockocts tparum ABC, u ypasnenme
COOTBETCTBYIOIIEH eif TpsAMoit; B) yron Mexay peopom AL u memuanoii tpeyronsauka ABC, nposenennoii u3

BCPIIHNHBI A , F) YpaBHCHUC IIJIOCKOCTH, npoxozmmeﬁ 4Yepe3 TOUKY D napauiCJIbHO IMIIOCKOCTHU ABC

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIUIIIMHBI

5.1 OcHoBHas IuTEpaTypa

1. Bekaemumes, /. B. Kypc ananutuueckoit reomerpuu u JuHenHoM anredpsl [Tekcer] : yueb. s
By30B / Jl. B. Bexnemumes.- 10-e u3a., ucnp. - M. : ®usmarmut, 2003. - 304 c. - ISBN 5-9221-0304-
0.

2. BboprakoBckuii A.C. JluneliHas anreOpa W aHanuTHyeckas reomerpus. llpaktukym: YueOHOeE
nocobue / A.C. boprakosckuii, A.B. I[laatenees. - M.: HUL] UHD®PA-M, 2015. - 352 c.: 60x90 1/16.
- (Bwicmee obOpazoBanme: bakamaBpuar). (mepemier) ISBN 978-5-16-010206-1, Pesxkxum moctyma:
http://znanium.com/catalog.php?bookinfo=476097

3. Wabun, B. A. Anamutnueckas reomerpus [Tekcr] : yueOnuk / B. A. Unbun, O. I'. Ilo3usk .- 7-e
U3, crep. - M. : ®usmariut, 2007. - 224 c. - (Knaccudeckuii yHuBepcuteTckuii yueOHuk / pea. B.
A. Canoumumii).-(Kypc BbIcHIel MaTeMaTHKH M Marematuueckod ¢usuku /mox pen. A. H.
TuxonoBa, B. A. Mnbuna, A. I'. CemankoBa ; Beim. 3) - ISBN 978-5-9221-0511-8.

4. Kpemep H. III. Beicmias mareMaTuka s dKOHOMHCTOB. YUeOHUK [DieKTpoHHBIH pecypc] [
Kpemep H. L., Ilytko b. A., Tpummn M. M., ®puaman M. H. - IOnurtn-/lana, 2015. Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=114541

5. Kypom, A.T'.  Kypc Bricuieii anreOpsl [Teker] : yue6. 1is By3os / A. I'. Kypomr.- 18-e uzn., crep. -
CIIG. : Jlans, 2011. - 432 c. - (Knaccuueckast yueOHas JuTepaTypa 1o maremaTuke). - bubmmorp.: c.
425-426. - [Ipenm. yka3s.: c. 427-431. - ISBN 978-5-8114-0521-3.

5.2 JlonmotHUTeJILHAS JTUTEPATypa

1. BbuaaroBuchHas, A. H. IIpakTukymM mno pemieHuro 3ajiad JIMHEHHON anreOpbl W aHAIUTHYECKOM
TEOMETPUU C DKOHOMHYECKUM cojepKaHueM [DnekTpoHHbl pecypc| / bmaroucuas A. H. - TOY
OI'Y, 2009. Pexxum nocryna: http://artlib.osu.ru/

2. ToaoBuna, JI.U. Jluneitnas anreOpa u HeKOTOpbIe ee npmioxkenus [ Texer] — M:Hayka, 1975- 408 c.

3. Kuaerenuk, JI. B. CoopHuK 3a1a4 o aHanuTu4deckoit reometrpuu [Tekcr] : yued. mocobue it By30B
/ 1. B. Kiterenuk .- 14-e uzn., ucnp. - M. : Hayka, 1986. - 224 c.

4. Kpacc, M. C. OcHOBBI MaTeMaTUKU U €€ MPHUIOKEHHUsI B DKOHOMUYECKOM oOpazoBanuu |[Tekcr] :
yue6. st By30oB / M. C. Kpacc, b. I1. Uynpeiaos. - M. : [leno, 2000. - 688 c.

5. Hpockypsikos, U. B. CoopHuK 3a1au 1o nuHeHOM anredpe [Tekcr] : yued. mocobue st By30B / U.
B. TlpockypsikoB.- 8-¢ u3a. - M. : JIB3, 2001. - 384 c. - (Texuuueckuii yausepcurer) - ISBN 5-
93208-009-4.



http://znanium.com/catalog.php?bookinfo=476097
http://biblioclub.ru/index.php?page=book&id=114541
http://artlib.osu.ru/

Ilepuoauyeckue u3aaHus
Hepuozu/mecmle HN31aHUs HE peKOMeHI[y}OTC}I HpI/I I/I3y‘-IeHI/II/I JOUCIHUITIIINHBI.
5.4 UnTepHeT-pecypcsbl

https://moodle.osu.ru/course/category.php?id=88 Jluneiinas anredpa (Ob) — 37eKTPOHHBII KypCc B CHCTEME
Moodle Pyuxkosoit N.T".;

https://www.coursera.org/learn/algebra-lineynaya - Jluueitnas anreopa;
https://www.lektorium.tv/mooc2/26288 - Jluneiinas anredpa u aHaTUTHYCCKAsI TCOMETPHS;

http://ibooks.ru/ - snekTpoHHas OMOIMOTEUHASI CHCTEMA;

http://biblioclub.ru/ - yausepcurerckas oubmmoreka ONLANE;

http://e.lanbook.com/ - ssekTpoHHast OMOIHOTEUHAS CUCTEMA U3aTeIbCTBA «JlaHbY;

http://rucont.ru/ - snekrponnas 6udaunorexka PYKOHT;

http://lib.mexmat.ru/- snekrponHas OMOIMOTEKA MEXaHUKO-MaTeMaTHueckoro (akynprera MI'Y;
http://moodle.osu.ru/ - snekrponnas cucrema ooyuerust OI'Y;
http://eqworld.ipmnet.ru/ru/library/mathematics.htm - yueGHO-0Opa3oBarenbHas (HU3UKO-MAaTEeMaTHYCCKAS
OuOIHnoTEKA;

WWWw.exponenta.ru — Internet-kiacc mo BhICIIEH MaTEMAaTHKE;

http://www.wolframalpha.com/ - caiit, rie MOKHO IPOBEPHUTH PEIIEHUE OTPOMHOIO KOJUYECTBA 3a/1a4.

5.5 TlporpamMHoe obGecneuyeHue, npodeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX HH()POPMAIMOHHBIX TEXHOJIOT Wil

1. Onepanumonnas cucrema Microsoft Windows

2. ITaker nacronpubix npunokenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. bomnb1ias poccuiickast SHIMKIIONEAMS [ DIeKTpoHHBIN pecypc].— Pexxum mocryna: https://bigenc.ru/.

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

VY4eOHble ayIuTOpUU sl MPOBENEHUS 3aHATUI JIEKIMOHHOIO THUIA, CEMHUHAPCKOIO THIIA, IS
IIPOBEJICHUS] TPYINIIOBBIX W WHAMBHUAYAJIBHBIX KOHCYJIbTAlLMi, TEKYIIETO KOHTPOJISI U IMPOMEXYTOUHOMN
aTTecTaluu.

AyIUuTOpUM OCHAILECHBI KOMIUIEKTaMH YYEeHHUYECKON MeOeH, TEXHUUECKUMH CPEeICTBaMH O0yUYEeHHMS,
CITy>KalllUMU JJIs1 IPECTaBIeHUs yueOHOU nH(pOopMaluu O0JIbIION ayAUTOPHH.

[ToMemienue 111 caMOCTOSTENLHONM pabOThl 00yYarOIUXCsS OCHAILIEHbI KOMIIBIOTEPHOIN TEXHMKOIMA,
noakiIoueHHo Kk cetu "VHTepHeTr", M obecrneyeHHMEM JOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.

K paboueii npozpamme npunazaromes:

e DOoHJA OLEHOYHBIX CPEICTB Ul MPOBEACHUS IMPOMEKYTOUHOM aTTECTAllMd OOYYarOIIUXCS IO
JYCIUILINHE;

e Meroanueckue yka3zaHus AJisl 00y4aroUXcs 10 OCBOSHUIO JUCIIUILITHHBIL.
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