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1. TIACIIOPT PABOYEM ITPOI' PAMMBI JIMCLIUTIINHBI

1.1. Heau 1 321244 M3y4eHUs TUCIUATIINHbBI

HeasiMu OCBOCHMsI JUCLMIUIMHBI SBIAIOTCA: HpuoOpereHne u (GopMupoBaHue Yy
Oynymmx OakaaaBpOB JKOHOMHUKH 0a30BBIX MAaTeMaTHYEeCKMX 3HAHWUH, HEOOXOMMMBIX MJis
OCBOCHMS JUCLUIUIMH NPO(PECCHOHATIBHOIO IMKIA; pa3BUTHE M (POPMUPOBAHHE KOMIIOHEHTOB
MBIIJICHUS] — YPOBHEH, KPyro3zopa M KyJbTYpbl, KOTOpBIE MOHAI00ATCS Kak Ui JajdbHEUIIen
YCHENIHOM paOOThI, TaK U JJII COBEPIIICHCTBOBAHUS 3HAHUH.

3agaun:

I. Hayuntbca  MCHONB30BaTh ~ MAaTEMAaTHYECKYH0  CHMBOJIMKY IS BBIPAXKCHHS
KOJIMYECTBEHHBIX M KAuECTBEHHBIX OTHOLUEHUI MEXAY 3JE€MEHTaMM MaTeMaTH4YeCKHX
MOJIeNEH;

2. OcBOUTH OCHOBHBIE MIOHATHS U METOBI JINHEHHOM anreOpsl, HEOOXOAUMBIE JJISl PEIICHUS
HSKOHOMMYECKHUX 3a7a4

3. HayuuTbcs AEMOHCTPHPOBATH 3HAaHUE OCHOBHBIX PA3JeNIOB Kypca JMHEWHOU anreOphl,
IIPOBOAMTH JOKA3aTENbCTBA MATEMAaTUUYECKUX YTBEPKICHUN.

4. Hayuutbcs TIEpeBOJUTh HAa MaTEMaTHYECKUH S3bIK  MPOCTEHIINE MpOOJIeMBl,
MIOCTaBJIEHHBIE B 3KOHOMUYECKUX TEPMHUHAX NMPO(HECCHOHATBHBIX TUCIMILIMH.

5. Pa3BuTh JOTMKYy MaTeMaTHM4YeCKOr'O MBIIUICHUS, HEOOXOAUMYIO aisi (hOpMUpOBaHUS
CYXJIEHUIl 10 COOTBETCTBYIOIIMM HPOPECCUOHATIBHBIM, COLMAIBHBIM U Hay4YHbBIM
npobiemMam.

OBnazers METOJAMH AHANIN3A U CUHTE3a U3y4aeMBbIX SIBJICHUM U IIPOLIECCOB.
7. OBmagerb crocobaMu JIOKA3aTENbCTB YTBEPXKACHUH M TEOpEM Kak OCHOBHOM

COCTAaBJISIFOIIEH KOTHUTUBHON M KOMMYHUKATUBHOUW (DYHKITHEH.

o

1.2. [lepeyeHb MJIAHUPYEMbIX Pe3yJbTATOB 00yYeHHs] MO IMCIUILINHE, COOTHECEHHBIX €
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHSI 00Pa30BaTeIbLHOI NMPOrpaMMbl

Koa u HauMeHOBaHHEe KOMIIETEHIIMH Pe3yJ1]>TaT]>I Oﬁy‘-leﬂﬂﬂ
OIIK-3 ctocoGHOCTH BHIOpAThH 3HATh OKOHOMHYECKHE HMHTEPIPETALUU OCHOBHBIX
MHCTPYMEHTAJIbHBIE CPEACTBA JJIs MaTeMaTUYECKUX TMOHATHH Kypca JMHEHHOU
00pabOTKM IKOHOMUYECKUX JaHHBIX anreOphl; AITOPUTMBI, CXEMbBI, METOJbl H
B COOTBETCTBHUU C IMOCTABICHHOMN PEKOMEHJAlMK  JJIs  pEelIeHUs  THUIOBBIX
3a/1a4eid, MpoaHATM3UPOBAThH MaTeMaTH4eCKH (POPMATM30BaHHBIX 3a71a4;
pe3yibTaThl PACYETOB U 0OOCHOBATh | YMETh [Ipou3BOaUTH OCHOBHBIE OMNEpallUd  HaA
MOJTy4YEHHBIC BBIBOIBI MaTpUIIaMA ¥ BEKTOpPaMH, PEIIaTh CHCTEMBI
JIMHENHBIX ypaBHEHUH pPa3IMYHBIMU
MeToJaMHu,  paboTraTh C  JIMHEHHBIMH

orepaTopaMi W KBaJPaTHIHBIMU (popmamm;
TEOPETUYECKH O0OCHOBHIBATh MPUMEHHUMOCTD
METOJIOB PCIICHUS K THIIOBBIM 3aJa4aM
Kypca; TPOBOANTH CAMOCTOSATEIbHBINA TOUCK U
BBHIOOP HEOOXOIMMBIX JUIsI PEHICHHS 3anad
dbopMyn, cXeMm, aIrOPUTMOB MPHUMEHSTH
HECTAHIAPTHBIN MOJXOJ K PEIICHUIO 3a/1a4 H
000CHOBBIBATh OTrpaHUYEHUs o0nactu
MPUMEHEHHS TaKOTO T0JIX0/1a




BiageTh | HaBbIkamu 3amMcu TEKCTOBBIX 3a/1a4 B
MaTpU4HOU (hopme, yepes THHEHHbIE
OIIEPATOPBI; TEOPETUIECKH 00OCHOBBIBATh
IPUMEHUMOCTH METOJIOB PELICHUS K
TUIIOBBIM 3aJlauaM Kypca; IPOBOJAUTh
CaMOCTOSTENIbHBINA IOUCK U BBIOOD
HEOOXOAMMBIX IS perieHus 3a1a4d Gopmy,
CX€M, aJITOPUTMOB IPUMEHSTh
HECTaHAAPTHBIIN MOAXO0/ K PEIIeHHIO 3a/1a4 U
000CHOBBIBAaTh OTpaHUYCHHS 007IaCTH
IPUMEHEHHs TaKOro Noaxo/a

1.3. MecTO JUCUMIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMmbl

JlaHHash MUCHMIUIMHA OTHOCUTCA K 0a30BOM YacTH y4eOHOTO IJIaHA IO HAMpPaBIICHUIO
noarotoBku 38.03.01 DxoHOMHMKa, HampaBIeHHOCTh (MPOpMiIb) «IKOHOMUKA MPEIIPUATHI U
OpraHu3aLM».

OcBoenne aucuuIuiuHbl «JIuHeitHas anreOpa» mpeanoiiaraeT HalIW4YUe Y CTYACHTOB
3HaHWI, YMEHUH U HaBBIKOB IIKOJBHOTO Kypca aJireOpbl M HayaJl MAaTEeMaTHYECKOTO aHaIn3a.

Hucuumuna «Jluneiinas anredpay sBiseTcss 6a30BBIM MPEAMETOM JJIsl H3yUEHUS] TaKUX
MaTEeMaTUYECKNX W TMPOPECCHOHAIBHBIX IUCITUIUIMH, Kak: «MeToabl MPOTHO3UPOBAHUA U
MPUHATUSA PELICHUI», « DKOHOMUKO-MATEMATUUECKOE MOJICITUPOBAHUE.

1.4. O0beM TMCUMILVIMHBI B 32YETHBIX ¢IUHUIAX ¢ YKA3aHUEM KOJIUYEeCTBA aKAJIeMHUYEeCKUX
4acoB, BbIJIEJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4aroIuXxcs ¢ npenojaBaresieM (Mo BUIaM
YueOHBIX 3aHAAITHI) H HA CAMOCTOAITEJIbHYIO padoTy 00y4arommxcs

KoanvectBo 4
3a4eTHBIX eIMHHUIL
YacoB no yueoHOMY 144
TLUIAHY
Buabl koHTpOJIS B JK3aMeHbI 3auersl Kypcossie padoTsl KonTpoabHbIe
ceMecTpax: padoThI
1 1

Kypc 1 2 3 4 5 HTtoro
Cemectp 1 2 3 4 5 6 7 8 9 10
3ayeTHBIX eAUHMIL 4 4
Mo ceMecTpam
Jlekuuu (4) 4 4
JlabopaTopHbie (4.)
IMpakTuyeckue (4.) 4 4
KoHnrakTHas
paboTa cTyaeHTa ¢ 8 8
npemnoaaBartejieM
(1)
Cam.pa6ota (4.) 127 127
Kourpoanb 9 9
Hroro (4.) 144 144




2. CTPYKTVYPA U COAEPXXAHUE JUCHUIIINHBI

2.1. Coaep:kaHue QMCHMILUIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM (pa3jesaM) ¢ yKa3aHHeM
OTBEJECHHOI0 HA HUX KOJHYeCTBA aKA/leMHYeCKUX YacOB U BUAOB y4eOHbIX 3aHATHIA

N3 HUX
e
R = 2| § | 5=
Pa3aen (MOay.Ib) ol nln E § E E é
s =3 s = g £ g
25 = & = g =
= S| £ |
)

Mooynw 1. Mampuuywl u onpedenumenu 32 1 1 30
Tema 1.1. OcHOBHBIE CBEJICHHS O MaTPHUIIAX. 9 1 1 7
Onepanuy Haj MaTpULIAMH.
Tema 1.2. Onpenenureny KBagpaTHbIX MaTPULL. 8 8
CBOICTBa ONpPEICIUTEIICH.
Tema 1.3. O6parHas marpuna. 8 8
Tema 1.4. Panr Matpuiibl. 7 7
Mooyns 2. Cucmembl TUHEUHBIX YPAGHEHUIL 33 1 31
Tema 2.1. Cucrembl NNIMHENHBIX YPaBHEHUH C 9 1 1 7
NHEU3BECTHBIMU. MeTo 1 00paTHOW MaTpPHUIIHI.
®Dopmyasl Kpamepa.
Tema 2.2. CucteMbl MIIMHEWHBIX YPABHEHHI C 9 9
nHen3BecTHbIMU. Meton ['aycca.
Tema 2.3. CucCTEMBI JIMHEWHBIX OAHOPOIHBIX 8 8
YpaBHEHUM.
Tema 2.4. ®yHnamMeHTaIbHAs CUCTEMA PELLICHUM. 7 7
Mooynb 3. Inemenmol aHATUMUYUECKOU 260MEMPUU. 32 1 30
Tema 3.1. YpaBHEHME TMHUU HA TIOCKOCTH. 9 1 1 7
Paznuunblie criocoObl 3ajaHus IPSAMOM JTMHUN Ha
MJIOCKOCTH.
Tema 3.2. Yron Mexay npsMbIMU. Y CIIOBUS 7 7
NapajuIeIbHOCTH U NEPIEHANKYISIPHOCTH IPSIMBIX.
Tema 3.3. YpaBHEHUS OKPYKHOCTHU U JUIMIICA. 8 8
Tema 3.4. YpaBHenus runep6oIibl ¥ napadbobl. 8 8
Mooynw 4. dnemenmol Mampuuno20 aHaIU3A. 32 1 30
Tema 4.1.n-MepHBII BEKTOP U BEKTOPHOE 8 1 1 6
IIPOCTPAHCTBO.
Tewma 4.2. pazmMepHOCTh B 0a3UC BEKTOPHOTO 6 6
npoctpancTsa. [lepexon Kk HOBoMy 0azucy.
Tema 4.3. EBKIMI0BO IPOCTPAHCTBO 6 6
Tema 4.4. JIuneliHble oniepaTophl. 6 6
Tewma 4.5. KBagpatuunbie GopMBI. 6 6
Mooynws 5. Ilpumenenue r1emenmos TUHEHOU 6 6
anzefpovl K peuleHur0 IKOHOMUUECKUX 3a0ay
[ToaroroBka Kk 3K3aMeHy 9
Hmozo 144 4 4 127




2.2.Conepxxanue pa3aeioB JUCHUNINHBI

Mopayas 1. MaTpunsl u onpegeuTe

Tema 1.1. Ocnosnvie ceéedenusn o mampuyax. Onepayuu Ha0 mampuyamu

[Tonsarue marpuubl. Buasl Matpun. Enuanunas marpuna. Onepanuu HaJ MaTpULIAMHU:
YMHOXEHHE MAaTPUIIbl HA YKCJIO, CII0)KEHHUE U BRIYMTAHUE MATPUL], YMHOKEHUE MaTPHII,
onepanus TpaHcrnonupoBaHusi. CBoicTBa onepanuii HaJ MaTpUIIAMHU.

Tema 1.2. Onpedenumenu keaopamuuix mampuy. Ceoitcmea onpedeaumeneii

[onsarue onpenenutens 1, 2 u 3 nopsaaka. OnpeneneHne MUHOpa U re0pandeckoro
JOTIOTHEHUS 3JIeMeHTa MaTpulbl. OmpenenaeHne onpeaeIuTeNs MPOU3BOIBHOTO TOPSAKA.
CBolicTBa onpeaenuTenen.

Tema 1.3. Oopamnasa mampuya

Omnpenenenne oOpatHON MaTpuIbl. HeoOXoauMoe U JOCTaTOUHOE YCIOBUE CYIIECTBOBAHUE
00paTHO# MaTPHIIBL. AJTOPUTM BBIYUCICHUS OOPAaTHOW MaTPHIIBI.

Tema 1.4. Pane mampuuywl

Onpenenenne MuHOpa K-nopsiaka. OnpeaeneHrue paira MaTpuilbl. TeopeMa 0 paHre MaTpHUIIb.

Moayasb 2. CucreMbl JJMHEHHBIX YPABHEHU

Tema 2.1. Cucmemot n TuHEUHbIX YpAGHEHUI ¢ B Heu3gecmHubimu. Memoo oopamnoi
mampuywvl. Dopmynst Kpamepa

OcHoBHBIE TIOHATHS U omnpenenenusi. Meto oopatHoii matpuiisl. Teopema Kpamepa. @opmyis
Kpamepa.

Tema 2.2. Cucmemot m 1uHeliHbIX ypasHeHuil ¢ n Heuzeecmuvimu. Memoo I'aycca
OcHoBHbIE TOHATHS U onipeaeneHus. [Ipsmoii u o6patHbiit Xon meTona ["aycca. Teopema
Kponexkepa - Kanemnu.

Tema 2.3. Cucmemut 1uHEUHBIX 0OHOPOOHBIX YPAGHEHUIL

OcHOBHBIE TIOHATHS U OTIpeieTIieHHsl. MeToIbl pelIeHHs] OTHOPOIHBIX CHCTEM JIMHEHHBIX
YpaBHEHUU.

Tema 2.4. @ynoamenmanvnasa cucmema peuieHuil.

Omnpenenenne PyHIaMEHTAILHON CUCTEMBI petieHni. TeopeMa o GyHIaMEHTAIBHOM CUCTEME
pELICHU.

Mopayas 3. JeMeHThbl aHAJIMTHYECKON reOMeTPHH.

Tema 3.1. Ypasnuenue nunuu na naockocmu. Paznuunsie cnocoowt 3a0anusn npamou 1unuu
Ha naockocmu

VYpaBHeHne TuHUHU Ha TI0ckocTH. OO0IIee ypaBHEHHE MPSIMON. Y paBHEHHE TIPSMOH,
MPOXO/SIIEH uepe3 ABe 3a/laHHble Touki. KaHoHnueckoe ypaBHEHUE NMPSIMON. Y paBHEHUE
MIPSIMOM JIMHKUH C YTIIOBBIM KOd(h(PHIIieHTOM. Y paBHEHHE MPSMON B OTPE3KaX.

Tema 3.2. Yeon mesxncdy npamwvimu. Ycnoseua napanneipHocmu u nepneHOUKYIAPHOCHU
npPAMbBIX

dopmyna KOCHMHYca yrila MEXAYy TMPSMBIMH, 33JaHHBIMH  OOIIMMH  ypaBHEHUSIMH,
KAaHOHMYECKHUMH ypaBHEHUSIMH, YPAaBHEHUSMU C YIJIOBBIM KO3(PPUIMEHTOM. Y ClIOBUs
MapauIeTbHOCTH U MEPIICHANKYISIPHOCTH TPSIMBIX.

Tema 3.3. Ypasnuenus okpyyscnocmu u snaunca

Omnpenenenue okpyxHocTH. OOIIee M KaHOHUYECKOE ypaBHEHHE OKPYXHOCTHU. OmperencHue
smnunca. Bepmmnbsl amunca. [lonyocu smmunca. @OKycbl M 3KCIEHTPUCUTET  AJUIMIICA.
Kanonunueckoe ypaBHEHUE 3JUIHIICA.

Tema 3.4. Ypasuenusn cunepoonvt u napadonvt

Omnpenenenne runepOonbsl. KaHoHWdeckoe ypaBHeHue TurepOoibl. [lomyocm u acHMITOTHI
runep6omsl. LlenTp, Bepmunbl U Gokychl runepbonsl. Onpenenenue napadosnsl. KaHoHnmueckoe
ypaBHeHue napabosnsl. [Tapamerp napabosnbl. Bepimmna mapabomnsl. Jlupekrprca napadbosbl.



MonayJb 4. JjieMeHTbl MATPUYHOT0 AHAJIN3A

Tema 4.1.n-mepHulit 6eKmMoOp u 6eKMOPHOE NPOCMPAHCHEO

Onpenenenrie n-MepHOro BekTopa. OnpeaeneHue BEKTOPHOTo nmpocTpancTsa. [Ipumepst
BEKTOPHBIX MPOCTPAHCTB.

Tema 4.2. Pazmepnocms u 6azuc eekmopnozo npocmpancmea. Ilepexoo k noeomy oazucy
Omnpenenenue TMHEHHO 3aBUCUMBIX BeKTOpoB. OnpeaeneHue 6a3uca JIMHEHHOTo MPOCTPAHCTBA.
PasmepHoCTh MUHENHOTO TTpocTpancTBa. [lepexon k HOBoMy 6a3ucy.

Tema 4.3. Eéxknuoo6o npocmpancmeo

OnpeneneHre CKAIAPHOro MPOU3BeAeHU BEKTOPOB. JlyinHa BekTopa. OnpeaeneHne eBKInI0Ba
MPOCTPAHCTBA BEKTOPOB. OPTOHOPMUPOBAHHBIN 0a3KC MTPOCTPAHCTBA.

Tema 4.4. /luneitnvie onepamopui

Omnpenenenue TMHENHOTO onepaTopa. MaTpuia JMHEHHOro oneparopa. Teopema o0 MaTpulLe
nuHenHoro oneparopa. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUSI IMHEHHOTO
oreparopa.

Tema 4.5. Keaopamuunwie ghopmot

Omnpenenenue kBagpaTHuHoOi hopmbl. KaHOHMYECKUH BUI KBaJpaTHUHON (POPMBI. 3aKOH
WHEPLUU KBaJAPATUUYHON (OPMBIL.

Mooynw 5. Ilpumenenue r1emenmos8 TUHEHHOU A12e0pPbl K PeUuleHUI0 IKOHOMUUECKUX 3a0aY
JluneitHast MoienTb 0OOMeHa. 3a1aua ONTUMATBHOTO paclpeieNieHUs] pecypcoB. 3aaada o
Ha3zHayeHMsX. 3agaua 00 3¢ (HEeKTUBHOM UCIOIB30BAaHUU MPOU3BOACTBEHHBIX IIJIOLIAICH.

3. YCJIOBUA PEAJIM3ALIMU ITPOI'PAMMGBI I CLHUTTIJIMHDBI

3.1. IlepeyeHb OCHOBHOHM W [ONMOJIHUTEJIbHON Y4eOHOW JHUTEPATYpPbl, HEOOXOAMMOW ISt
OCBOEHUS TUCHHUILINHBI

3.1.1. OcHoBHas JUTEpaTYpa

1. bypos, A.H. Jluneiinas anrebpa u aHaIUTHYECKas TeOMeTpusi [DIJIEKTPOHHBIN pecypc] :
yuebHoe nocobue / A.H. Bypos, D.I'. Cocuuna. - HoBocubupck : HI'TY, 2012. - 186 c. -
URL: http://biblioclub.ru/index.php?page=book&id=228751

2. IlpotacoB, KO.M. Jluneiinas anrebpa M aHATUTHYECKas TEOMETPHUS [DIEKTPOHHBIN
pecypc] : Kypc JeKIHi I CTyaeHTOB 3ao4uHoro otaeneHus / FO.M. Ilporacos. - M. :
®aunta, 2012. - 168 c. - URL: http://biblioclub.ru/index.php?page=book&id=115117

3. Tyran6aeB, A.A. Jluneitnas anreOpa [DnekTpoHHBIM pecypc] : ydeOHOe mocobue /
A.A. Tyraun6aes. - M. : ®nuHTa, 2012. - 74 c. -
URL: http://biblioclub.ru/index.php?page=book&id=115141

3.1.2 JlonoiHUTEIbLHAS JJUTEpPATypa

1. Banmuu, K.B. Bricmias matemaruka [DnexkTpoHHBIH pecype] : yueOnuk / K.B. banaus,
B.H. bameikos, A.B. Pokocyes ; noa pen. K.B. banaun. - M. : @aunra, 2010. - 360 c. -
- URL.: http://biblioclub.ru/index.php?page=book&id=79497

2. byrpos, S.C. COopHHMK 3amad IO BBICIICH MaTeMaTHKe [DJIEKTpOHHBIM pecypc]| :
yaeOHoe nmocoowue / S.C. byrpos, C.M. Hukonbckuii. - 4-¢ u3a. - M. : ®uszmariaut, 2001.
- 301 c. - URL: http://biblioclub.ru/index.php?page=book&id=67851

3. Bebep, I'. Danmknoneaus snementapHoid mMatematuku Kuuru 2 u 3. Tpuronomerpus,
AHAJIUTUYECKAsi TE€OMETpHUs, CTEPEOMETpHs [DIEKTPOHHBIM pecypc] / T. Bebep,
B. fxo6c¢Tans ; mox pen. B.®. Karan. - Oxnecca : Mathesis, 1910. - T. 2. DHIukI0one 1us
3JIEMEHTapHOMN TEOMETPHUU. - 323 C. - URL:
http://biblioclub.ru/index.php?page=book&id=101252




10.

11.

12.

13.

14.

15.

Brictrass martematmka [DnekTpoHHbBI pecypc] : kypc nekumii / B.W. ['openos,
T.H. Jlepamesa, O.JI. Kapenoa, O.H.Jlemamea ; Poccuiickas MexayHapoaHas
akajieMusi Typusma ; moj oomr. pea. B.M. 'openos. - M. : Poccuiickas MexTyHapoIHas

akamemust Typm3ma, 2011. - 262 c¢. : wi - bubamorp. B KH. -
URL: http://biblioclub.ru/index.php?page=book&id=258232
Briciiass maremaTtwka i 9KOHOMHCTOB [DJNEKTpOHHBIA pecypc] : ydeOHUK /

H.II. Kpemep, b.A. IIytko, U.M. Tpumun, M.H. ®punman ; noxn pea. H.III. Kpewmep. -
3-e u3a. - M. : Ouutu-Mlana, 2015. - 482 c. : rpad. - («3omoToit GhoHA pOCCHUICKHUX
yueOHUKOBY). - URL: http://biblioclub.ru/index.php?page=book&id=114541

Bricmas maTemaTuka: JuHeWHas anreOpa U aHAJUTHYECKas TeOMETpHs [DJIECKTPOHHBIN
pecype] : koHcmekt sekmuid / . - Kemepoo : KemI'YVKU, 2011. - 71 c. -
URL: http://biblioclub.ru/index.php?page=book&id=227693

Hpnn, P.B. CnipaBouHasi KHUTa MO MaTeMaTHKe Il MHXKeHepoB U cTyneHtoB BTY30B
[DnexTponnsrit pecypc]| / P.B. JIpmn ; mox pea. A.M. Kypasckuii ; mep. C.C. Epmasn,
N.3. Maproaun. - Mocksa ; Jlenunrpan : ['ocyapcTBEHHOE TEXHHUKO-TEOPETHUECKOE
n31-Bo, 1933. - 940 c. - URL: http://biblioclub.ru/index.php?page=book&id=111399
Koctpukun, A.M1. BBenmenme B ainreOpy [DIeKTpOHHBIH pecypc] : y4deOHUK /
A.N. Koctpukus. - M. : MITHMO, 2009. - Y. 2. Jluneiinas anre6pa. - 368 c. - URL:
http://biblioclub.ru/index.php?page=book&id=63144

Kysnenos, b.T. Marematuka [Onextponnsiii pecypc] : yueonuk / b.T. Ky3nenos. - 2-e
u3J., nepepad. u gom. - M. : FOuutu-/lana, 2015. - 719 c. : un., Ta6i., rpad. - (Beicmee
npodeccCuoHaIbHOEe 00pa3oBaHWEe: DKOHOMHUKA M yIpaBiieHue). - bubmuorp. B KH. -
URL: http://biblioclub.ru/index.php?page=book&id=114717

MarazunnaukoB, JI.W. JluneitHas anreOpa u aHAIWTHYECKAss TEOMETPHS [DIEKTPOHHBIN
pecypc] : yueOHoe mocobome / JL.M. MarasunaukoB, A.Jl. Mara3uHHMKOBa |
MunucrepctBo  oOpa3oBanus W Hayku  Poccmiickoit =~ ®Denmepanuu, Tomckuit
lNocynapcrBennsiit Yauepcuter Cucrem Ynpasnenus u Paguosnekrponuku (TYCVYP).
- Tomck : Omp Kouwrenr, 2012. - 180 ¢ : Tabm, cxem. -
URL:http://biblioclub.ru/index.php?page=book&id=208684

MaremaTrka B 3KOHOMHUKE [DJIEKTpOHHBIN pecypc] : yaeOHuK / . - 3-eu3., nmepepad. u
qom. - M. : ®unancel u cratuctuka, 2011. - Y. 1. JIuneitnas anreOpa, aHaIUTHYCCKAS
reoMeTpus u JIMHEHOE MPOrpaMMHUPOBAHHE. - 384 C. -
URL: http://biblioclub.ru/index.php?page=book&id=86079

Marteimuna, T.H. JluneitHas anreOpa [DneKTpoHHBIM pecypc] : ydeOHO-METOIUYECKOe
nocobue / T.H. Marbimuna, E.K. KopkeBuna ; MuHHCTEpCTBO OOpa3oBaHHUS U HAyKH
Poccuiickoit @eneparnuu, KocTpoMckol rocyaapCTBEHHbIM yHHBepcUTET MMeHH H. A.
Hekpacosa. - Koctpoma : KI'Y um. H. A. Hekpacosa, 2015. - 151 c. : mi., Tabm., cxem. -
URL: http://biblioclub.ru/index.php?page=book&id=275642

Tyran6aes, A.A. 3agaun v YIpa)KHCHHSI TI0 BRICIIICH MaTeMAaTHKE IS CTYIACHTOB TYMaHUTAPHBIX
creruanbHoCTel [DIeKTpOHHBIN pecypc] : yueOHoe nocodue / A.A. Tyraubaes. - 5-¢ u3 ., UCIp.
u JIOII. - M. : ®druHTa, 2012. - 400 C. -
URL.: http://biblioclub.ru/index.php?page=book&id=115143

Yrmupxk, FO.T'. Jluneitnas anrebpa. AHanmuTudeckas reoMeTpus [ DIEeKTPOHHBIN pecypc] :
yaeOHnoe nocobue / FO.I'. Yrmmpxk. - OMck : OMCKUH TOCYIapCTBEHHBI YHHBEPCHTET,
2013. - 148 c. - URL: http://biblioclub.ru/index.php?page=book&id=238212

YepuoBa, H.M. Bseaenue B muHelHyi0 anreOpy [DIEKTpOHHBINH pecypc| /
H.M. Yepnoga. - M. : UuTeprer-YuauBepcuteT Undopmannonusix Texunonorwnii, 2007. -
94 c. - URL: http://biblioclub.ru/index.php?page=book&id=233752




3.2.

IIepeyenb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHMKALMOHHON ceTH «MHTepHeT»,
HEe00XOAUMBIX /15l OCBOCHHS TUCHUTITUHBI

VYuebHO-00Opa3zoBarenbHas (U3MKO-MaTemMaTrudyeckas Oubimoreka.-  Pexum poctyna:
http://eqworld.ipmnet.ru/ru/library.htm

3.3. IlepeyeHb WH(MPOPMALMOHHBIX TEXHOJOIWH, TMPOrPAMMHOI0 o0ecreYeHUusT U
HHG(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
3.3.1 [lepeyenb UHGOPMAIUMOHHBIX TEXHOJIOTHIA:

— JIEMOHCTpanus  HM300paKeHUH, TMpe3eHTalui, BUACOPUIHMOB, MPOCITYIIHBAHHE
ayIM03anucer ¢ MOMOIIBI0 MYJIbTUMEIUIHBIX CPENICTB

— TOWCK MH(POPMAIUH C UCIIOJIb30BaHUEM ceTH VIHTepHeT;

— TECTOBBIE CHCTEMBI JIJIsl TUarHOCTUKH YPOBHS 3HaHUH (KOMITbIOTEPHOE TECTUPOBAHNUE);

— BBINIOJTHEHHUE YYEOHBIX 33JJaHUI C UCIOJIL30BAHUEM JIIEKTPOHHOTO 0rcCa;

— UCHOJIb30BaHHE DJIEKTPOHHON HWH(OPMAIMOHHO-00pa30BaTEebHON Cpelbl WHCTUTYTA,
00pa30oBaTeNbHbIX PECYpCOB MO JAUCHUUIUIMHE B AJIEKTPOHHOW CHCTEME YIpaBICHUS
obOyuenueM Moodle.

3.3.2 IlepeyeHb NPOrPaAMMHOI0 OOecreYeHHs :
HanMeHoBaHMe MPOrPaMMHOI0O JInueH3uoHHOe CB0001HO pacnipocTpaHsieMoe
obecneyeHUs NMporpaMMHoOe odecredeHHe NMPOrpaMMHoOe odecreveHne
OnepanunonHas cucteMa MS +
Windows
OnextponHbIi ohrc MS Office +
[TporpamMMHBIif TakeT 17151 paboThI ¢ +
3JIEKTPOHHOW UHTEPAKTUBHOM
nockoit SmartNotebook
DNeKTpOHHAsl CUCTEMA YIIPABJICHUS +
obyuenueM Moodle
3.3.3. Ilepeyenp HMH(OPMALHOHHBIX CHPABOYHBIX CHCTEeM, NpodecCHOHANBHBIX 0a3

1.

JAHHBIX:
OJeKTPOHHO-OMOINOTeYHast cucTeMa «YHUBEpCUTETCKas OuOimoTeKka OHJIAHH». —
Pexxum moctyma: www.biblioclub.ru.

2. HammonanbHslii udpoBoii pecypc — Pexxum nocryma: http://rucont.ru/
3.4. CaeneHusi 0 MATEpPHATbHO-TEXHUYECKOM O0ecreYeHU ! JUCIUNIMHBI
IMomemmeHue Ajas y4eOHbIX TexHuyeckue cpeacTBa 00yueHus, MyJbTUMeANHOE 000Py10BaHKE,
3aHATHI JadopaTopHoe 000py10BaHHE
Aynuropus s VY4eOHble ayAUTOPUH, YKOMILJIEKTOBAaHHBIE MEOEIBIO U
MIPOBEICHUS 3aHATUI TEXHUYECKUMHU CPEJICTBAMU O0yUeHUS (IJICKTPOHHAS
JIEKIMOHHOIO TUIIA, MHTEPAaKTUBHAs IOCKA WJIK MEAHa000pyJOBaHUE U

IIPAKTUYECKUX 3aHATUH, | IPOEKIMOHHBIN IKpaH)
I'PYIIOBBIX U
MHIUBUAYaAJIbHBIX
KOHCYJIbTAIUH,
TEKYILEro KOHTPOJI U
MPOMEKYTOYHOM
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aTTecTaluu

Aynuropust s KoMmproTepHbIii KJ1acc, OCHAIIEHHbIN KOMIIBIOTEPHON TEXHUKON
CaMOCTOSITEIILHOU C BO3MOYKHOCTBIO MOJKIIOYECHH K ceTn MHTepHET 1
paboTsI obecrnieueHrneM JO0CTYIa B AIEKTPOHHYIO HH)OPMAIIHOHHO-

00pa3oBaTeNbHYIO Cpely MHCTUTYTA

4. OOH/I OHEHOYHLBIX CPEACTB JUCHUIIIIMHBI

4.1. Onucanue nokasareseid, KpuTepreB M HIKAJ OLEHNBAHUA KOMIIETEeH NI
Kon KonTponaupyemsie ®opmbl yueOHOH padoThI OuneHounsble
KOHTPOJHUPYeMOoii pa3aenbl/TeMbl cpeacTBa
KOMIIETEeHIIUHN JUCHUIIINHBI
(nsm ee yacTm)
OIIK-3 Paznen (Mmomymn ) N3yuenune yaeOHOM TUTEpATypPHI TIO
1.Marpuusl u TeMaM MOJYJIS
ONPEACTUTETN Pemrenue 3agau
OIIK-3 Pa3znen (Monynb) 2. N3yuenue yueOHOH TUTEpaTypsl 110
CucreMbl TUHEUHBIX TeMaM MOJYJIst
YpPaBHEHU. Pemenue 3agau Kontponbnas
OIIK-3 Pazgen (Mmomynn) 3. W3yuenre yueOHOM IuTepaTyphl mo | pabora
DNeMEeHThI TeMaM MOJYJIS
aHAITUTUYECKOU Pemrenue 3agau
r€OMETPUU
OIIK-3 Pazgen (Mmomynn) 4. N3yuenune yaeOHOM TUTEpATypHI TIO
DNeMEeHThI TeMaM MOJYJIS
MaTpU4HOro aHaimsa. | Pemenue 3amau
OIIK-3 ITogroroska K | IlonroroBka k 2k3aMeHy OK3aMeH
MPOMEKYTOYHOMN
aTTeCTalluu

Jst CTy/IEHTOB-3a0YHUKOB JIEKIIUM U MPAKTUYECKUE 3aHSATHUSI, OpPraHU3yEeMbIe BO BpeMs
CECCHM, HOCIT MPEUMYIIECTBEHHO O030pHBIM xapaktep. MX 1enp — oOpaTuTh BHUMaHHE Ha
o0IIyl0 CcXeMy TOCTPOCHHSI Kypca, BBIICTUTh BaKHEHIIME TMOHSATHS, YyKa3aTh TJIaBHBIC
MPaKTUYECKHE TMPUIOKEHHUs M (akThl U3 UCTOpUM Hayku. Ha nekuusax moryt ObITh Ooiee
nopoOHO pa300paHbl OTAENBHBIE BOIMPOCH MPOrPaMMbl, HEJOCTATOYHO IMOJHO OCBEIIEHHBIC B
PEKOMEH1yeMbIX MTOCOOUSX.

Ha mnpakTtuueckux 3aHATHSIX pPacCMaTPUBAIOTCS TUIOBBIC 3aJauyd W MPHUMEPHI, JaeTCs
oOpazery pemieHUs BapuUaHTa KOHTPOJBHOM pabOThl € METOAMYECKHMMH YKa3aHUSIMH U
PEKOMEHIALIMSMHU 110 €€ BBIIOJIHEHUIO U OOPMIICHHIO.

OCHOBHBIM BHUJOM Y4eOHOW pabOTHl SBISETCS CcaMOCTOsITeNbHas paborta. OHa
CKJIQ/IBIBAETCS U3 YTEHUS Y4eOHUWKA, BHITIOJHEHUS KOHTPOJIBHON pabOThI MO0 MOAYISAM Kypca U
pelIeHus: SKOHOMUYECKHX 3a/1ad C UCMOJIb30BaHUEM JIEMEHTOB JIMHEHHOM anreOpsl, B Ipoliecce
pPELICH3UPOBAaHUSA  KOTOPBIX  IPENOJABaTENEM  OCYLIECTBISACTCS  mMeKywjui  KOHMpOTb
ycnesaemocmu. [Tpu OLICHUBAHUU MIPUMEHSIETCS TpaauLIMOHHAs HIKana:
«HEYJIOBJIETBOPUTEIBHO»-KYI0BIETBOPUTEIHHON-«XOPOLION-KOTIAUIHO.

N3yuenune nqucrumnuael «JIuHeliHas anrebpa» 3akaHIMBACTCS dK3aMeHOM. JIJIs moydeHus
JIOIyCKa K 9K3aMEHY CTYJCHT JOJDKEH PEeIIUTh KOHTPOJIBbHYIO paboTy M 3a/laud M0 SKOHOMHUKE,
peliaeMble ¢ UCTIOJIb30BaHUEM AJIEMEHTOB JIMHEHHON anredphl, Ha MOJOKUTEIBHYIO OLICHKY.

3amaHus, coAepXKaliecss B 9K3aMEHAIMOHHOM Omiere, uMeroT IuddepeHInpoBaHHbIHN
XapakTep A1 MPOBEPKU pPE3yJIbTaTOB OCBOCHMS JUCUUILUIMHBI: TEpBOE 33JaHHUE COJAEPIKUT
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Bonpoc Ha npoBepky oOyuenHoctu 3HATD, BTOpoe 3amaHue COAEp)KUT 3aJady Ha MPOBEPKY
obyyennoctn YMETD, Tperbe 3amaHue COIEpXHT 3amadyy Ha TMPOBEPKY OOYUYEHHOCTH
BJIAJIETD. Bonpocs! u 3ananust Ha npoepky oOyueHHoct 3HATH, YMETD u BIIAJIETD, a
TaKXe KPUTEPUHU OLEHKH INpeACTaBleHbl B (POHIE OLIEHOUHBIX cpelcTB. MToromas oleHKa 3a
OTBET Ha 9K3aMCHAIIMOHHBIA OMJICT BBIYMCISIETCS KaK Cpe/lHee 3HaUCHHE OIICHOK 3a TPU BOIpoOca
ounera.

Kpumepuu ouenxu omeemoe na eonpocwt (nposepka ooyuennocmu 3HATH):
- OIIEHKA «OTJIMYHOY BBICTABIISIETCS CTYACHTY, €CITU CTYACHT KOPPEKTHO (OPMYIHUPYET BCE
MaTeMaTUYeCKUe MOHITHS U YTBEPXKACHUS, YMEET MPUBOIUTH MPUMEPBI.
- OIIEHKA «XOPOIII0Y» BBICTABISICTCS CTYIEHTY, €CIIH CTYJICHT (OPMYITUPYET BCE MAaTEMaTHIECKUE
MOHSTHS U YTBEPKACHHUS, HO IOMMYCKaeT He3HAUUTEIbHbIE HETOYHOCTH, YMEET MPUBOIUTD
MPUMEPBI.

- OIICHKA «y/JOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CIIH CTYJIEHT (GOpMYyIUpyeT
MaTEeMaTUYECKHUE MOHSITHS U YTBEPKACHUS, HO TOMYCKAET 3HAYUTEIbHbIE HETOYHOCTH WJIU HE
yMeeT MPUBOJIUTH IPUMEPBHI.

- OLICHKA «HEYJOBJIETBOPUTEIBHOY» BBHICTABIISECTCS CTYACHTY, €CIH CTYJIEHT HE YMEET
dbopMynupoBaTh MaTEMaTHUYECKHUE MTOHSTHSL.

Kpumepuu ouenxu pewenusn 3adau (npoeepxa ooyuennocmu YMETH):

- OIICHKa «OTJIMYHO» BBICTABIISICTCS CTYACHTY, eCiu 6Ce 3a0auu peuieHbl KOPPEeKMmHO Uil eciu
3a0aua peuiena 8 Yeiom 8epHO, HO OONYUeHA HeCYueCmeeHHas apupmemuyeckas ouuoKa uu
APUCYmMcmeyem He3HaA4UmenNbHulll Hedodemn.
- OIICHKA «XOPOIII0» BBICTABIISCTCS CTYACHTY, eCiU 3a0aud peulaemcs npasuibHblM MemoooM,
be3 epybvix Memooonio2uYecKux OowuboK, HO 6 Hell OOnyueHvl OwUOKU, CYUWEeCMBEHHO
noGIUAGWIUE HA De3VIbmam, Uil e 3a0ayd He 0068edeHd 00 NONYYeHUs OKOHYAMENbHO2O0
pesyrbmama.
- OIEHKA «YIOBJIECTBOPUTEIHHO» BBICTABIICTCS CTYACHTY, e€Ciu 6 3a0aye HAMeueH Nymb
pewlenus, Ho camMo OHA He peuwlenda, UlU dce OonyujeHazpybas owubka, npuseoulas K
NOTHOCIbBIO HEBEPHOMY Bbl800Y.

- OLCHKA «HEY/IOBIICTBOPUTEIHLHO» BBICTABIACTCS CTYICHTY, eCiu 6 3a0aue HaMeueH
HeBepPHbILL NYMb PeUuleHUs.

Kpumepuu ouenxu pewenusn 3aoau (npoeepxa ooyuennocmu BJIAJJETH):

- OIIEHKA «OTJIMYHOY BBICTABIIACTCS CTYAEHTY, €CIIM KOPPEKTHO MOJ00paHbl aJITOPUTMBI U
METO/Ibl PEILICHUS U PEUICHHE TOBEICHO /10 KOHIIA, C/IeTIaHbl BHIBOJIBI.

- OLEHKa «XOpOIIO» BBICTABISIETCS CTYIACHTY, eclu 3a0aud peuiaemcs NpasuibHbiM
Memooom, 6e3 epydobIX MemoOon02UYeCKUX OUUbOK, HO 8 Hell OONYUjeHbl OUUOKU, CYUWEeCMBEHHO
nognuAGWIUe HA pe3yIbmam, UlU dHce 3a0aya He 008e0eHd 00 MNONYYeHUs OKOHYAMENbHO20
pe3yremama.

- OIICHKA «Y/IOBJIETBOPUTEIIbHOY» BBICTABISCTCS CTYICHTY, eClu 8 3a0aue HameyeH nymb
peulenus, HO CAMO OHA He pewleHa, unu odce oonyweHa 2epybas owubka, npugeouwldas K
NOTHOCMbIO HEBEPHOM) 8b180O0Y.

- OLIEHKA «HEYAOBIETBOPUTEIHHO)» BBICTABISIETCS CTYIEHTY, €CIIU B 3a/la4e HaMe4eH
HEBEPHBIN MYyTh PEUICHUS WM 3a]]a4a HEe pelIcHa.

4.2. TunoBbie KOHTPOJIbHBIC 3aJaHUA UJIH MHbIC MaTepHaAJIbI, HBOﬁXOI{I/IMbIe JJIA
OICHUBaHUA KOMHCTCHHHﬁ

IlepedyeHb 01IeHOYHBIX CPEACTB
1. TlpumepHnble 3agaHusl U151 KOHTPOJIBHBIX Pa0OT MO MOAYIISIM TUCITUTUTHHBIL.
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2. 3amaun MO HKOHOMHKE, pEIIaeMble C MCIOJIb30BAHUEM 3JIEMEHTOB JIMHEHHOU

anreopsol.
3. Bompoch! u 3a1aHus K SK3aMEHY.

DoHJ OLIEHOYHBIX CpEACTB IJId TeKYIIEro KOHTPOJIs
1. HpnMeprle 3aJaHUuA JJI KOHTPOJIbHBIX paﬁoT o MOAYJIAM JUCHUIIJIMHBI

Mooyns 1. Mampuywt u onpedenumenu
1. YMHOXUTH MaTPHIIBI:

a) B) c) e)
21 1 -1 311 21 -1 1 21 1 2 1
. (1 =2 -3)
32 1 1), 212112 -11 01213 4 2 '
123)1 o 1) 311)(-32)
2. Beruncinure ABT-BAT, eciu:
a) B)
1 21 4 11 210 31 2
A=|212 B=|-420 A=|112 B=|3 2 4
123 1 21 123 -3 5 -1
3. Haiitu f(A),ecnu nano f(x) u marpuna A:
a) 09 =X — 9%+ 20, p) (=X —12  o)f=x —x- 1,
6 2 -5 01 2 1 1
A=
2 3). A=0 30 A=3 1 2
8 04) 1 -10)

Mooyns 2. Cucmembl TuHEHHBIX YPAGHEHUT

1. PemmTh cucTembl IMHEHHBIX ypaBHEHU MeTon0M Kpamepa:
2x1—x2—x3 =4
a){3x1 +4x2 —2x3 =11
3x1 —2x2+4x3 =11

3x1+2x2+x3 =5
b){ 2x1+3x2+x3=1
2x1+x2+3x3 =11
2. Pemmthb cUCTEMBI TMHEHHBIX YPAaBHECHHI METOAOM OOpaTHON MaTPHIIbI:
x1+x2+2x3=-1
a)j2x1 —x2 + 2x3 = —4
4x1 +x2 + 4x3 = -2

x1 4+ 2x2 + 4x3 =31
15x1 + x2 4+ 2x3 = 29
3x1 —x2+x3 =10

b

N’

3. PemmTh cuctems TMHEWHBIX ypaBHEHUH MeTo10M ["aycca:
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N —

10.

11.

12.

13.

14.

15.
16.

17.
18.

19.

x1+2x2+5x3 —x4=2
a)y 2x1—x2+6x3+x4=5
4x1 + 3x2 + 16x3 — x4 = 15

x1+x2—3x3=-1
2x1+x2—-2x3 =1
x14+x24+x3=3
x14+2x2—-3x3=1

b)

Mooyne 3: Inemenmul aHATUMUYECKOU 2e0MEMPUU.

[IpoBepuTs, nexar au Ha npsamoi 2x+y-3=0 touku A(1,-1), B(1,1), C (2,-1), (3,3).
Onpenenutb TOUKH MepeceueHust IpsiMoi / ¢ OCIMU KOOPAMHAT U OCTPOUTH 3TH
IpsIMBbIE, €CIIH:
a) [: 3x+2y-6=0; 8) 3x-4y+12=0, 2) 2x+5y+10=0.
Haiitu Touku nepeceuenus npsameix: a)3x-y+2=0u x+2y+3=0, 6) 2x+3y-7=0 u 3x-5y-
1=0.
KakoB yrioBoit koadduuumeHT npsimoit 2x+5y-3=0? Kakoii yron (ocTpslii Miin TYHOM)
oOpasyer 3Ta npsmasi ¢ ocbro OX?
Onpenenutsb yroj, o0pa3oBaHHBIN TPAMBIME: a) 3X-y+5=0 u x+2y-7=0; B) 6x-2y +5=0 u
x-2y+3=0.
Cpenu npsSMbIX YKOKUTE apaJlieIbHbIC U IEPIICHIUKYISpHBIC: [;: 3x-2y+7=0; [, 6x-
4y-97=0; l3: 6x+4y-5=0;14: 2x+3y-6=0.
IIpu kakom A napaienbHsl npsambie: Ax+3y-1=0 u 5x-6y-7=0?
Hana npsimas 3x+4y -5+0. Kakoii yrnoBoii koo uuueHT OyaeT uMeTh napasuienbHas 1
MEPIICHANKYJISIPHAS €1 npsiMbIe?
[TocTpouTh ypaBHEHUE IPSMOM MO CIAEAYIONIUM TaHHBIM:
a) Ilpsmas npoxoaut uepe3 Touku M(3,-2) u N(4,5).
b) IIpsmas otcekaer Ha ocsix Ox U Oy COOTBETCTBEHHO OTpe3KH 4 u -3.
c) Ilpsmas nmpoxomaut uepes Touky M(3,-2) u N(4,5).
d) Tpsmas nmpoxomut yepe3 Touky M(3,-2) nox yriom 45° k mpsmoi 3x -5y + 1=0.
Jansl Bepmnabl Tpeyroabauka ABC: A(-6,5), B(4,-3), C(5,4).
CocraButh: 1) ypaBHeHue cropoHsl AB; 2) ypaBHenue BbicoThl BH; 3) ypaBHeHue
Meqnadel CM.
[IpoBeputs, nexut au Touka M(1,2,3) Ha minockoctu x+3y-z=0.
Haiiti 00bEM nupamuibl, OrpaHUY€HHON KOOPIUHATHBIMHU MJIOCKOCTSMU U INIOCKOCTBIO
3x+3y-z-3=0.
CocTaBUTh ypaBHEHHE TUIOCKOCTH, UMEIOIIEH HOPMAIbHBINA BEKTOP 71 M IPOXOIAILEH
yepe3 Touky M(1,1,-1).
Touka M(4,-1,-3) cay>)XUT OCHOBAaHWEM TEPIEHIUKYISIPA, OMYIICHHOTO U3 Havasia
KOOpAMHAT Ha INIOCKOCTh. COCTaBUTh ypaBHEHUE 3TOH MIIOCKOCTH.
CocTraBuTh YpaBHEHHE INTIOCKOCTH, Mpoxo e yepe3 ock OX u Touky M(1,-3,4).
CocTaBuTh ypaBHEHHE IJIOCKOCTH, apajuienbHoON iockocT OXZ u npoxoasiuei yepes
TOUYKY
a. M(1,-1,4).
SBAAIOTCS 1M AapaJUIENbHBIMU MII0CKOCTH 2X-3y+2z-1=0 u 2x-3y-z=0?
SIBISITOTCS M IEPHEHAUKYISIPHBIMU TIIOCKOCTH 2X-3y+2z-1=0 u x-y-52-207?

-1 z+1
Ilokasats, yro npsAMas x + 1 = R

-2

NEPIIEHIUKYIIIpHA INIOCKOCTH 2X-4y+62-
31=0.
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Nowe

20. CocTaBUTbh ypaBHEHHE TIOCKOCTH, Tpoxoasiiei yepe3 Touky M(1,-1,2)
NEePHEHANKYIISPHO NPSMON
x+1 y-2 z-4

21. =
2 -4 -1
22. CocTaBUTh ypaBHEHHE NIPSIMOM, IpOXoAsIel yepe3 Touky M(2,-3,5) napamiensHo
. x—-1 y =z
OpSIMON —— = = = —.
2 3 3

23. CocTaBuUTh YpaBHEHHE MPSMOM, Tpoxoasiel yepe3 Touky M(-1,2,-4) mapannenbHo

BEKTODPY 5(-2,4,5).
24. CoctaBUTh ypaBHEHUE TIPSIMOU, poxosieit uepe3 Touky A(-1,2,4) u B(0,2,3).

Mooyns 4. Inemenmol mampuuno2o anaiu3a
BbISICHUTD, SIBIASIOTCS JIM BEKTOPHI al, a2 1 a3 TUHEHHO 3aBUCUMBIMHU:

a. a)al=(2;-1;3), a2=(1; 4;-1), a3=(0; -9;5).
b. b)al=(1;2;0), a2=(3; -1;1), a3=(0; 1;1).

Jokaxwure uro BekTopsl a =(1,2,3), B =(1,4,6) u ¢=(1,0,2) oOpa3yroT 6a3uc npocrpaHcTBa
R’.

Haiitu xoopaunate Bektopa d=(3, -2,5)B 6a3uce (a,B,c) (koopaAuHATHI BeKTOpa d 3a7aHbI B
6asuce (e1,62,€3))

[Tycts E(ey,e2,€3) OpTOHOPMUPOBAHHBIHN 0a3UC TMHEHHOTO MPOCTPAHCTBA.

OnpenenuTth yrojl MeXay BeKTopaMua=2e;-e;+3e; U B=e|-2¢€; -2€3,

Haiitu nnuny Bexropa c=4e;-e,+3e;3 .

Haiitu coOcTBEeHHBIC 3HAYCHHS M COOCTBEHHBIC BEKTOPHI JIMHEWHOTO ONepaTopa 3aJJaHHOTO B
HEKOTOpOM Oa3uce MaTpuleit A.

()

BBISICHUTB, MOXHO JIM TIPUBECTH MaTPUILy A JIMHEHHOTO oreparopa K AUaroHaIbHOMY BUIY
nepexo/IoM K HoBoMy Oasmcy. HaliTu 3ToT 6a3uc U COOTBETCTBYIONIYIO €MY TUATOHAIBHYIO
dbopMy MaTpHITHI.

Hopwmupyiite Bektop a=(4,1,-2);

. Haiinure yron mexny Bektopamu al=(1,1,-1), a2=(2,-3,0).

2. 3agaum Mo 3KOHOMHUKe, pelliaeMble ¢ HCIOJb30BAHUEM JJIEMEHTOB JTUHEHHOM
ajareopol

B tabmuue | mpuBeAcHBI JaHHBIE O JHEBHOM NPOU3BOAMTEIBLHOCTH S MPEANPHUATHIA
XOJITMHTA, BBIMyCKAalONUX 4 BUJA TMPOIYKIIMUA C MOTPeOJICHHEM 3 BHUAOB CHIPhS, a TaKXKe
MPOJOKUTEIFHOCT Pa0OThl KAXKAOTO MPEANPUATHS 3a TOJl U I[eHa KaXXJIO0TO BHA CHIPHS.
TpeOyercss ompenenuTsh: 1) TOMOBYIO TPOU3BOAUTEIHHOCTh KAXKIOTO MPEANPUITHS IO
KOKIOMY BH]ly U3JCTHI; 2) TOJOBYIO MOTPEOHOCTh KAXKIOTO MPEANPHUATUS B KaXKIOM BUJC
CBHIPbsI; 3) TOAOBYIO CyMMY (DMHAHCHUPOBAHMS KaXJAOTO MPEANPHATHS I 3aKYIKUA CHIPbS,
HEO0OXOIMMOTO JIJIS BBIITYCKA MPOAYKIIMK YKa3aHHBIX BHUIOB M KOJUYECTB.

TABJIMLA 1
Bun IIpon3BoaUTENHHOCTD 3aTpaThl BUJOB CHIPHS,
3 - TPEINPHUSITHH, e1. Beca/m3 .
o, W31./neHb
N [1]2[3]4] 5 1 | 2 [ 3
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1 4|15 13|6 7 2 3 4

2 0] 2 |43 0 3 5 6

3 8| 1510 4 6 4 4 5

4 3110715 3 5 8 6
KonmdaectBo pabounx mHel 3a Ilens! BUIOB CHIPHS ACH.

oI en\ex Beca

1 2 3 4 5 1 2 3

200 | 150 | 170 | 120 | 140 40 50 60

2. llpennpusitue BollycKaeT 4 BUIa U3JEIUHN C UCTIOIb30BaHUEM 4 BUIOB
ceIpbsi. HOpMBI pacxo/ia ChIpbsi TaHBI KaK 3JIEMEHTHI MaTpHIlbl A (aij -

pacxoj j-ro BUAA CHIPbS IS IPOU3BOJICTBA 1-TO BHJIA U3IEIIHS).

Tpebyercs HailTH 3aTpaThl CHIPbs HA KAXKIBIA BU U3JIENNS TIPU

3a/IaHHOM IU1aHe uX Beimycka: 60, 50, 35 u 40 ex.

3. Ilycts 3aTparhl 4-X BUJOB ChIPbsI HA BBIMYCK 4-X BUJOB MPOAYKIIUU XapaKTEPU3YIOTCA

]

[, B \S I O VS )

AN W W

o N Y W

MaTpulei A, mpuBeAEHHOM B MpeabIayIIeH 3anade. Tpedyercs HaiiTh: 1) oOmiue 3aTpaThl HA

CBIPBE IS KQXKIOTO BUJA MIPOAYKLIUHU U €r0 MEPeBO3KY; 2) 00IIuMe 3aTpaThl Ha CHIPHE U €ro

TPAHCTIOPTUPOBKY MPH YCIOBUHU 3aJaHHOTO BEKTOpa-IlJlaHa MpeAbIayIeii 3a1a4uu, eciu

U3BECTHBI CE0ECTOMMOCTH KaXKJIOTO BHJIA CHIPBS U €T0 IOCTABKHU (COOTBETCTBEHHO 4, 6, 5, 8

u?2,1,3,2 nex. exn).

4. (3a0aua npozno3a evinycka npooyKyuu no 3anacam coipwvs) [lpennpustiue BoITyCKaeT TPU

BUJIA IPOAYKIIMH, UCTIOIB3Ys CHIPbE TPEX TUTIOB. HeoOXoMuMble XapaKTepHUCTUKU

IIPOM3BOJICTBA MpuBeAeHBI B Tabnule 2. Tpebyercs onpeaenuTs 00bEM BbITycKa MPOAYKLIUN
KQ)KJ0T0 BUJA TIPU 33JaHHBIX 3aI1acax ChIPhSI.

DoH/1 OLIEHOYHBIX CPEACTB ISl IPOMEKYTOUYHOI aTTeCTAlNU

TABJIMIIA 2

Bun Pacxon ceipbd 1o Bugam 3amac
CBHIPbS TIPOTYKITHH, BEC. CBIPBA,
En./u3m. Bec. Ex.

1|2 3

1 6| 4 5 2400

2 4 13 1 1450

3 512 3 1550

Bomnpocs! u 3a1aHusi K IK3aMeHy

1) Bomnpocs! nus nposepku ypoBHsi o0yyennoctu 3HATD

1. Tlonstue wmatpuubl. Buasl matpun. TpaHcmoHMpoBaHUE MaTpHIlbl. PaBeHCTBO
MaTpull. AnreOpandecKkue OINepaluyd HajJ MaTpULAMH: YMHOXEHHME Ha YHCIIO,

CJIOKCHUEC, YMHOXKCHHUEC MaTpPHUII.

2. Omnpenenurenu 2, 3 U n-ro NOPAJIKOB (ONpenelieHUs M MX cBoicTBa). Teopema
Jlannaca o pa3noKeHUH ONMPEIEIUTENS 10 AIEMEHTaM CTPOKHU WK CTOJIOLA.

3. Ksanmparnas matpuna u ee omnpenenurens. OcoOeHHass 1 HEOCOOCHHAs KBaJpaTHbIC
Matpuilsl. [Ipucoenunennas matpuma. Matpuiia, oOpaTHas JaHHOH, U aJTOPUTM €e

BBIYUCICHUSA.

4. Tlonarue munopa k-ro mopsnka. Panr marpuiiel (onpenenenue). Berancnenue panra
MaTPHUIIBI C TIOMOIIBIO AJIEMEHTAPHBIX MpeoOpazoBanuii. [Tpumep.
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9]

6.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

JluneitHast HE3aBUCUMOCTh CTPOK (CTONOIIOB) MAaTpHUIlLL. Teopema 0 paHTe MaTPHIIHL.
Cucrema 1 JNHHEHHBIX YpaBHEHHH C T MepeMeHHbIMU (0Omuii Bua). MaTpuduHas
¢dopma 3anmcu Takoi cuctembl. Pemenue cucremsl (onpenenenue). COBMECTHBIE U
HECOBMECTHBIE, ONPEECIICHHBIE U HEONIPEIEIECHHbBIE CUCTEMBI TMHENHBIX YPABHEHUN.
Meron I'aycca pemieHuss CUCTEMBI N JIMHEHMHBIX YPAaBHEHUU C I IIEPEMEHHBIMM.
[Tonstue o merone Kopnana — I'aycca.

CucremMa m JIMHEHHBIX ypaBHEHUH Cc n nepeMeHHbIMU. Teopema Kponekepa —
Kanennmu. VYcioBue omnpeneneHHOCTH MW HEOMPEISICHHOCTH JIFOOOW CHCTEMBI
JIMHEUHBIX YPAaBHEHUMN.

basucHbie (OCHOBHBIE) M CBOOOJHBIC (HEOCHOBHBIE) TEPEMEHHBIC CHCTEMBI M
JIMHEHHBIX YPABHEHUH C N IEpEMEHHBIMU. ba3ucHoe peleHue.

Cucrema JIMHEHHBIX OJHOPOAHBIX YpPaBHEHMW M €€ pElIeHUsA. Y CIOBHE
CyILLIECTBOBAHUS HEHYJIEBBIX PEIICHUM TAKOW CUCTEMBI.

BekTopbl Ha TJIOCKOCTH M B MPOCTPAHCTBE (T€OMETPUUYECKHUE BEKTOPHI). JIMHEHHBIC
olepaldyd HaJa BEKTOpaMH  (CIOXKEHHWE, YMHOXXEHHE BEKTOpa Ha YHUCIO).
KonnuHeapHsle 1 KOMITJIaHAPHBIE BEKTOPHI.

CkansipHOo€ MPOU3BEIICHUE JIBYX BEKTOPOB (OINpEICIICHHE) U €ro BBIPAXKEHUE B
KOOpAUHATHOU (hopMme. YTOJI MEKTYy BEKTOPAMH.

n-MepHbIi  BekTOp. JIuHeiHas koMOMHanus, JUHEHHas 3aBHCUMOCTh U
HE3aBUCUMOCTb BEKTOPOB.

BexropHoe (muHeitHOe) mpoctpancTBo. Ero pasmepHocts um 6azuc. Teopema o
CYyILIECTBOBAHUU M €IMHCTBEHHOCTH Pa3JI0KEHHS BEKTOpA JIMHEHHOTO MPOCTPAHCTBA
10 BEKTOpam 0aszuca.

CkansgpHoe NpPOU3BEIACHUE BEKTOPOB B N-MEPHOM MPOCTPAHCTBE. EBKINMI0BO
npocTpancTBo. nuHa (HOpMa) BEKTOpa.

OpTtoroHaiibHbie BEKTOpbl. OPTOTOHAIBHBIA M OPTOHOPMHUPOBAHHBIA Oa3HUCHI.
Teopema © CyIIECTBOBAaHMM OPTOHOPMHUPOBAaHHOTO ©0a3uca B EBKJIMIOBOM
IIPOCTPAHCTBE.

Omnpenenenue omneparopa. llonarue nuHeiHOTro omepatopa. O6paz u mpoobpas
BEKTOPOB.

Marpuiia TMHEHHOTO oreparopa B 3aJaHHOM Oa3Hce: CBS3b MEXIy BEKTOPOM X U
obpaszoMm y. Panr omeparopa. Onepanuu Haja TUHEHHBIMEU omeparopamu. HyneBoi u
TOXIECTBEHHBIN ONIEPATOPBI.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHHS orepaTopa A ~ (Marpuibl A).
XapakTepUCTUYECKUI MHOTOUWIEH OIEPaTOpa U €ro XapaKTEpUCTUUYECKOE YPaBHEHHUE.
Martpuna nuHeiiHoro ormeparopa B 0a3uce, COCTOSLIEM U3 €ro COOCTBEHHBIX
3HauyeHuil. [Ipumep.

KBagparnunas ¢opma (ompenenenne). Marpumna kBaapaTtudHoil (opmbl. Panr
KBaJpaTH4HOM hopmsl. [Ipumep.

KBaaparnunas ¢opma (kanonwdeckuii Bun). [IpuBeneHune kBaapatudHol (OPMBI K
KaHOHUYecKoMY Buy. [Ipumep. 3aKOoH WHEPIMH KBAIPATHYHBIX (HOPM.
[TonoXuUTENBHO U OTPULATENBHO ONPECICHHAs!, 3HAKOOIPEIEICHHAs! KBa[paTUYHbIC
dopmbl.  Kpurepunm  3HAKOOIpPENEIEHHOCTH  KBaapaTMYHOH  (opmbl  (depes
CcOOCTBEHHBIE 3HAUEHUS €€ MaTPHIIbl U M0 KpuTeputo CHIIbBECTpPa).

VYpaBHEHHE JMHUM Ha IUIOCKOCTH. Touka mepeceueHus ABYX JUHUI. OCHOBHBIE
BU/Ibl YPAaBHEHUH NPSIMOM Ha IJIOCKOCTHU (OJHO U3 HUX BBIBECTH).

OOmee ypaBHEHHE TMPSMON Ha TUIOCKOCTH, €ro WCCICOBaHHE. Y CIOBUS
NapaJIEIbHOCTH U MEPIIEHINKYISIPHOCTH MPAMBIX.

KpuBsie BTOporo mnopsaka, ux oOmiee ypaBHeHue. HopmanbHoe ypaBHEHHE
OKpyXHOCTH. KaHOHHMYeCKOe ypaBHEHME »JJUIMIca. ['€OMETpUYECKHUd CMBICHT
rapaMeTpOB OKPYKHOCTH U 3JUIMIICA.
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27. KaHoHHMYeCKHEe ypaBHEHUs TUMEPOONbl U mapaboibl. ['eOMETpUYECKHil CMBICT HX
rmapameTpOB. YpaBHeHue ACUMIITOT TUTEPOOITHI. I'padux obpaTHo-
MPONOPIUOHATBHON 3aBUCUMOCTH U KBaJIpaTHOTO TPEXUJICHA.

28. Obmiee ypaBHEHHE TIJIOCKOCTH B TIPOCTPAHCTBE U €0 YacTHBIEC cirydan. HopmanbHbIN
BEKTOpP IUUIOCKOCTH. YCJOBHUS NapaUICIbHOCTH U MNEPHEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEM.

29. YpaBHEHUsT NOpSIMOM JIMHUM B MPOCTPAHCTBE KaK JIMHUM TIEPECEUCHUS] ABYX
miockocteil. KaHoHnveckne ypaBHeHUsl mpsiMod. Hampapnisitomuii BEKTOp MpsIMOM.
VYcnoBust napaliyieIbHOCTH U MEPIEHIUKYISIPHOCTH IBYX MPSAMBIX B TPOCTPAHCTBE.

30. Yriabl MeXay ABYMsI TUIOCKOCTSIMH, IBYMS IIPSIMBIMH, MEXAY MPSMON U TJIOCKOCTBIO.
VYcnoBus ux napayuieIbHOCTU U NEPIEHANKYISIPHOCTH

31. n-mepHbIil BekTOp. BekTOpHOE MPOCTPAHCTBO.

32. JIuneiHasi 3aBUCUMOCTb BEKTOPOB.

33. ba3uc TMHEHHOTO MPOCTPAHCTBA.

34. Pa3mMepHOCTb IMHENHOTO TPOCTPAHCTBA.

35. EBKIMI0BO TPOCTPAHCTBA.

36. JIluneinslil oneparop.

37. KBanpatuunas ¢hopma

2) 3apanus 15 nposepku ypoHst o0yyennoctn YMETD

Mooyns 1. Mampuywt u onpedenumenu

1.YMeTp yMHOXXUTH MaTPUILIbL:

a) B) c)

2 1) (1 -1 31 1)(2 1 -1 12 1) (1 2

32\t 1) 21221 0123 4
123)1 o 1) 31 1)(-32

2. YMeTh BBLINOJIHATE A€HCTBHS HaJ MaTpuiaMu. Berunciure AB™-BA”, eciu:

a) B)
121 4 11 210 31 =2
A=1212 B=|{-420 A=(112 B=| 3 -2 4
123 1 21 123 -3 5 -1

3. Haiitu f(A),ecnu nano f(x) u matpuna A:

a) 9 =X — 9%+ 20, p) (=X —12  o)f=x —x- 1,
6 2 501 2011
A=
23). A=l 030 A=|3 1 2
8 0 4). 1 -10)

3

5. YMeTh HaXOOUTh ONpeaeNUTeNs MaTpullpl. HaliTh onpenenurens MaTpuiel A U3 3aJaHus 2.

6. YMerb HaxoaAuTh 0OpaTHYyIO MaTpuily. Haiitu oOpatHyto MaTpuity Uit MaTpuiisl B u3
3agaHus 2.

7. YMeTh HaxoAuTh paHT MaTpulbl. Haiitu panru matpun A u B u3 3aganus 2.

Mooynw 2. Cucmembt TUHEUHBIX YPAGHEHUIL

4. Pemmtb cucTeMsbl IMHENHBIX YpaBHeHUH MeTo1oM Kpamepa:
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25.
26.

27.

28.

29.

30.

31

33.

3x1+4x2 —2x3 =11

2x1 —x2—x3 =4
a)
3x1 —2x2 +4x3 =11

3x1+2x2+x3 =5
b){ 2x1+3x2+x3 =1
2x1+x2+3x3 =11
Pemmth cucTeMbl TMHEHHBIX YPAaBHEHUI METOAOM OOpaTHON MAaTPHIIbL:
x1+x2+2x3=-1
a){le —x2+4+2x3=-4
4x1 +x2 + 4x3 = -2

5x1 + x2 + 2x3 =29

x1 4+ 2x2 + 4x3 =31
b)
3x1 —x2+x3 =10

PemmmTh cuctems TUHEMHBIX ypaBHEHUH MeTo10M ["aycca:
x1+2x2+5x3 —x4 =2
a){ 2x1 —x2+6x3+x4=5
4x1 + 3x2 + 16x3 — x4 = 15

x14+x2—-3x3=-1
2x1+x2—-2x3 =1
x14+x24+x3=3
x14+2x2—-3x3=1

b)

Mooyne 3: Inemenmol aHATUMUYECKOU 2e0MEMPU

[IpoBepuTs, nexar au Ha npsamoit 2x+y-3=0 touku A(1,-1), B(1,1), C (2,-1), (3,3).
Onpenenutb TOUKH MepeceueHust IpsiMoi / ¢ OCIMU KOOPAMHAT U MOCTPOUTH 3TH
psIMbIE, €CITH:

a) [: 3x+2y-6=0; 8) 3x-4y+12=0, 2) 2x+5y+10=0.
Haiitu Touku nepecedeHus npsambix: a)3x-y+2=0u x+2y+3=0; 8) 2x+3y-7=0 u 3x-5y-
1=0.
KaxoB yrioBoii ko3¢ unuent npsimont 2x+5y-3=0? Kakoit yros (oCTpbIii WM TYIO#)
obpa3yer 3Ta npsimMasi ¢ ocbro OX?
Onpenenutsb yroj, o0pa3oBaHHbBIN TPAMBIME: @) 3X-y+5=0 u x+2y-7=0; B) 6x-2y +5=0 u
x-2y+3=0.
Cpenu npsSMbIX YKOKUTE apaJljieIbHbIC U IEPIICHIUKYISpHBIC: [;: 3x-2y+7=0; [, 6x-
4y-97=0; l3: 6x+4y-5=0;14: 2x+3y-6=0.

. Ilpu kakom A mapasienbHbl npsmeie: Ax+3y-1=0 u 5x-6y-7=0?
32.

Hana npsmas 3x+4y -5+0. Kakoii yrinoBoii koo uuueHT OyaeT uMeTh napajuienbHas 1
MEPICHANKYJISIPHAS €1 npsiMbIe?

[TocTpouThk ypaBHEHHE IPSMOM MO CIAEAYIONIUM TaHHBIM:

e) Ilpsmas nmpoxomut uepe3 Touku M(3,-2) u N(4,5).

f) Ilpsmas otcekaer Ha ocsix OX u Oy COOTBETCTBEHHO OTPE3KH 4 U -3.

g) Ilpsmas npoxoaut uepes Touky M(3,-2) u N(4,5).

19



h) TIlpsmas npoxoaut yepes Touxy M(3,-2) nox yriom 45° k mpsmoi 3x -5y + 1=0.

34. Jlansl BepmuHbl TpeyronbHuka ABC: A(-6,5), B(4,-3), C(5.,4).
CocraButh: 1) ypaBHeHue cropoHsl AB; 2) ypaBHenue BbicoThl BH; 3) ypaBHeHue
Mennadel CM.

35. IlpoBeputs, sexut au Touka M(1,2,3) Ha miiockoctu x+3y-z=0.

36. Haiitu 00bEM upaMuIbl, OTPaHUYEHHON KOOPIUHATHBIMU TUIOCKOCTSIMH H TNTOCKOCTBIO

3x+3y-z-3=0.

37. CocTaBuTh ypaBHEHHE IIOCKOCTH, UMEIOIIEH HOPMAIBLHBIN BEKTOD 71 U IIPOXOSIIEN
yepe3 Touky M(1,1,-1).

38. Touka M(4,-1,-3) ciny>KUT OCHOBaHHEM TIEPIICHANKYJIISAPA, OMYIIEHHOTO U3 Havaja
KOOpAMHAT Ha INIOCKOCTh. COCTaBUTh ypaBHEHUE 3TOM MIIOCKOCTH.

39. CocTaBuTh ypaBHEHHUE TIIOCKOCTH, MPoXo et uepe3 ock OX u Touky M(1,-3,4).

40. CocTaBuTh ypaBHEHHE IIJIOCKOCTH, MapajuienbHo iockocTd OXZ u npoxoasiuei uepes
TOUKY

a. M(1,-1,4).

41. SBnstoTcs M napauieIbHBIMU TJIOCKOCTH 2X-3y+2z-1=0 u 2x-3y-z=0?

42. SIBnsA0oTCA I NEPIEHAUKYIISIPHBIMU INIOCKOCTH 2X-3y+z-1=0 u x-y-5z-20?

y—1 z+1

43. ITokazatp, yTo mpsiMast x + 1 = 3

MEePIECHINKYISIPHA TIJIOCKOCTH 2X-4y+62-

31=0.

44. CocTaBUTh ypaBHEHHE TUIOCKOCTH, MPOXoseii uepe3 Touxy M(1,-1,2)
NEePHIEHANKYIIPHO NPSMON
x+1 y-2 z-4

45. =
2 -4 -1
46. CocTaBUTh ypaBHEHHE MPSIMOU, TPOXOASAIICH uepe3 Touky M(2,-3,5) mapamiensHo
. x=1 y =z
OpSIMOH —— = = = —.
2 3 3

47. CocTaBUTh YpaBHEHHE MIPSAMOM, Tpoxosaiien yepe3 Touky M(-1,2,-4) napanienbHo

BEKTOPY s (-2,4,5).
48. CocTaBUTh YpaBHEHHE MIPSAMOIA, Tpoxosiei yepes Touky A(-1,2,4) u B(0,2,3).

Mooynb 4. dnemenmol MampuuHo20 aHaIU3A.
11. BbIsICHUTD, ABJISIFOTCS JIU BEKTOPHI al, a2 1 a3 MTuHEeWHO 3aBUCUMBIMU:

a. a)al=(2;-1;3), a2=(1; 4;-1), a3=(0; -9;5).
b. b)al=(1;2;0), a2=(3; -1;1), a3=(0; 1;1).

12. lokaxkute uto BekTopsl a =(1,2,3), B =(1,4,6) u ¢=(1,0,2) 06pa3yroT 6a3uc mpocTpaHCTBa
R’.

13. Haiitu koopaunatsel Bektopa d=(3, -2,5)B 6asuce (a,B,c) (koopauHaTsl BekTopa d 3a71aHbI B
basuce (e1,62,63))

14. ITycts E(ey,e;,63) OpTOHOpMHUPOBAHHBIN 0a3UC TMHEHHOTO MPOCTPAHCTBRA.

15. OnpenenuThb yroi MexJy BeKTopamua=2e;-e,+3es U B=¢|-2¢; -2¢€3.

16. Haittu nnuny Bektopa c=4¢e-e;+3e;3 .

17. HaiiTu coOCTBeHHbIE 3HaYCHUSI M COOCTBEHHBIE BEKTOPHI IMHEWHOTO OIepaTopa 3aaHHOTO B
HEKOTOPOM 0asuce MaTpuien A.

()

18. BISICHUTB, MOXHO JIM TPUBECTH MATPUILY A JIMHEHHOIO OoNepaTopa K AUAroHaIbHOMY BUIY
MepexoIoM K HoBoMy Oasucy. HaliTu 3ToT 6a3uc U COOTBETCTBYIONIYIO €MY TUATOHAIBHYIO
dbopMy MaTpHIIBI.

19. Hopmupyiite Bexktop a=(4,1,-2);
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20. Haiimute yron mexay Bekropamu al=(1,1,-1), a2=(2,-3,0).
3) 3apanus Ansa npoBepku ypoBHsi o0ydyenHoctu BJIAJIETD

1.B tabnune 1 npuBeneHs! JaHHBIE O JHEBHOM MPOU3BOJUTEIBHOCTH 5 MPEANPUATHIA XOJIUHTA,
BBIIyCKAOIIUX 4 BHIa NOPOAYKIUH C MOTpedseHHMeM 3 BUAOB ChIpbsA, a TaKXke
IPOIOJDKUTEIBHOCTh pabOThl KAXJOTO MPEINpPUATHS 3a TOJ U IIeHa KaXIOTO0 BHJA CBHIPbA.
Tpebyercsa onpenenuTs: 1) rogoByI0 IPOM3BOIAUTENBHOCTD KaKAOI0 MPEANPUATHUS 110 KAXKIAOMY
BUY M3JENHIA; 2) TOAO0BYIO NOTPEOHOCTh KAXKJOTO MPEANPHUATHS B KaKIOM BHIE CHIpbS; 3)
rOJIOBYI0 CyMMY (DMHAHCHPOBAHUS KaXKJIOTO MPEINPUATHS JUIsl 3aKYIKH ChIPbsl, HEOOXOAUMOTO
JUISL BBIITyCKa MPOJYKLIUN YKa3aHHBIX BUJOB U KOJIMYECTB.

TABJIULIA 1
Bupg IIpou3BOAUTENBHOCTD 3aTpaThl BUJOB CHIPbS,
u3JI- MpeaNPUITHIA, el1. Beca/us .
o, W31./neHb
Ne 1 2 1314 5 1 2 3
1 4 5 316 7 2 3 4
2 0| 2 (4|3 0 3 5 6
3 8§ 11510 1| 4 6 4 4 5
4 3110|1715 3 5 8 6
KonmdaectBo pabounx mHel 3a Ilens! BUIOB CHIPHS ACH.
oI en\ex Beca
1 2 3 4 5 1 2 3
200 150 | 170 | 120 | 140 40 50 60
2.Ilpennpusitue BbIycKaeT 4 BUAA U3 C UCTIONB30BAHUEM 4 BUJIOB 23 4 5
ceIpbsi. HOpMBI pacxo/ia ChIpbsi TaHBI Kak 3JIEMEHTHI MaTpHIlbl A (aij - L2 5 6
pacxoj j-To BUAA CHIPbS JUIS IPOU3BOJICTBA i-T0 BUAa uznenwus). Tpedyercs A =
HaWTH 3aTpaThl ChIPbS HAa KXl BUJ U3CIIHS TIPU 3aJaHHOM IUIaHE UX 7232
Beiycka: 60, 50, 35 u 40 ex. 456 8

3.Ilyctb 3aTpaThl 4-X BUAOB CHIPBS Ha BBITYCK 4-X BUA0B IPOAYKIMH XapaKTEPU3YIOTCS
MaTtpulei A, npuBeAEHHONW B MpeabIAyIIeH 3anade. Tpedyercs HaiiTh: 1) oOmiue 3aTpaThl HA
CBIPBE JIJIS1 KaXI0TO BUA MPOIYKIIUU U €T0 MEePEBO3KY; 2) 00IIKe 3aTpaThl Ha CHIPhE U €ro
TPAHCTIOPTUPOBKY MPH YCIOBUHU 3a/IaHHOTO BEKTOpa-IljlaHa MpeAblayeil 3a1a4uu, eciu
U3BECTHBI CE0ECTOMMOCTH KaXKIOTO BHJIA CHIPBS U €T0 IOCTABKHU (COOTBETCTBEHHO 4, 6, 5, 8 1 2,
1, 3,2 neH. en).

4.(3a0aua npocnosa evlnycka npoodyKyuu no 3anacam cvipss) llpeanpustue BeITyCKaeT TPU
BUJIA MIPOAYKIIUH, UCTIONB3YS CHIPbE TPEX TUIOB. HeoOXoquMbIe XapaKTEepUCTHKHU TPON3BOACTBA
npuBeseHbl B Tabnuie 2. TpeGyercs onpeaenuTs 00bEM BbIITyCKa IPOAYKIIMH KaKJ0TO BHJIA
MIPU 33JJaHHBIX 3aracax ChIpbsl.

TABJIMIIA 2

Bug Pacxon ceippst O BUgam 3amnac
CBHIPbS TIPOTYKITHH, BEC. CBIPBA,
En./u3m. Bec. En.

1|2 3

1 6|4 5 2400

2 4 13 1 1450

3 512 3 1550
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5. METOJMYECKUE YKA3ZAHUS JUIS OBYYAIOIINXCS TT0 OCBOEHUIO
TMCLATUINHEI

Opranusanusi CaMoCTOATEIbHON PadoThl 00YYAOIIMXCS MO AU CIUTIINHE

CamocrosiTenbHasi paboTa CTYyIEHTOB IUIAHUPYETCS, UCXOJS M3 JIBYX 0a30BBIX 3ajau:
MOJATOTOBKA K MPAKTHYECKUM 3aHSATUSM W BBITIOJHEHUS YUYEOHBIX 3aJaHUil, CBS3aHHBIX C
TEKYIIIUM KOHTPOJIEM U MPOMEKYTOYHOM aTTeCTaINEN.

[lenpto opraHW3ali CaMOCTOSITENILHON pabOTBHl CTYIEHTA SIBISETCS IOJYYCHUE
IyOOKHUX JIOMOJHUTENbHBIX 3HAHUM O MpeAMETHON 00jJacTH W NpUOOpEeTeHHEe yMEHUN IO
OCHOBaM CaMOCTOSITEIIbHON paOOTHI.

CamocrosTenbHast paboTa CTYZICHTOB HalpaBlieHa Ha PelleHre CIEAYIOMNX 3a1au:

1) BeIpabOTKa HaBBIKOB Pa0OTHI C MATEMAaTUIECKOW JTUTEPATyPOK;

2) dhopMupoBaHHE JOTHYECKOrO MBIIUICHUS U aITOPUTMHYECKOTO MBIIUICHUS, Pa3BUTHE
CIIOCOOHOCTH paboTaTh C CUMBOJIMYECKUMH 3aIHCSIMU;

3) yMeHue pemiaTth 3a/1a49u 1Mo JIMHEHHOU anreope.

B mpomecce n3ydeHus AMCHUILIMHBI MPEIyCMATPUBAIOTCS CIEAYIONIUE BUIBI YIeOHOM
paboTHI CTY/ICHTOB:

- MpopaboOTKa U OCMBICIICHUE JICKIITHOHHOTO MaTepHaa;

- pabota ¢ yueOHHKaMHU 1 y4eOHBIMHU TTOCOOMSIMH T10 JIMHEHHOM anrebpe;

- CaMOCTOsTENbHAS MPOPAOOTKA Psiia TEM M BOIIPOCOB, MPEAYCMOTPEHHBIX MPOTPaMMON
Kypca, HO HE PAaCKPBITBIX MOJTHOCTHIO HA JIEKIIMSIX;

- pelIeHue 3a1a4 Mo TeMaM JUCIUTUINHBL.

Jnia noBbiteHus 3)PEKTUBHOCTH CAaMOCTOSITENILHOM paboThl PEKOMEHYETCS CIIEAYIOU
NopsIIOK ee opranu3anuu. CHavyaia u3ydaroTcs TEOPETHUECKHUE BOMPOCH IO COOTBETCTBYIOIIEH
TeMe C MPOpPabdOTKOM, KaK KOHCIICKTOB JIEKIHH, Tak ¥ yueOHHKOB. Ocob0e BHUMaHUE CIIETyET
o0paTuTh Ha MOHMMAaHWE OCHOBHBIX MOHSATHI W OMpeNeleHHd. 3aTeM HYKHO CaMOCTOSITEIHHO
pa3o0paTh pacCMOTPEHHbIE B JIEKIIMM MPHUMEPHI, BBISCHSS B JETANSIX IMPAKTHUYECKOE 3HAUCHUE
BBIYYEHHOT'O TeopeTudeckoro marepuana. [locnme vero emie pa3 BHUMATEIBHO MPOYHTATH BCE
BONpockl Teopuu. llomyueHHbIe 3HAHUS U YMEHHUS B IPOLIECCE CaMOCTOATEIBLHOTO W3YyYEHUs
JTUCITUTUIMHBI TOJDKHBI IPUBUTH HABBIKK PA0OTHI ¢ UICTOYHUKAMH HAYYHOM, a HE TOJIBKO yueOHOH
JUTEpaTyphl, pPa3BUTh CIOCOOHOCTH K HCIOJb30BAHUIO TOHATUHHOTO MaTeMaTH4eCKOIro
anmapara. CaMOCTOSITETbHOE W3YYCHHUE TEM JUCIMIUTUHBI SBISETCS BAXXHEHIIUM 3TArioM Bcel
paboThl CTyIOEeHTa, KOTOpash HEpa3phlBHO CBS3aHA C AaYIJUTOPHBIMU JIEKIIMOHHBIMH U
CEMUHAPCKUMH 3aHITHSIMH U BEJIETCSI B COOTBETCTBUHU C paboueii mporpaMMoi.

Bun y‘-leﬁﬂle 3aHATHI Opraﬂnsaunﬂ ACATCJIBHOCTH CTYJACHTA

Jlexius Hanucanne KoHCnekTa JEKIMKA: KpPAaTKO, CXEMAaTHU4HO,
MOCJIEZI0BATENbHO  (PUKCUPOBATH OCHOBHBIE  MOJIOXKEHUS,
BBIBOJIBI, (POPMYIHUPOBKH, OOOOIIEHHUS; MOMEYaTh Ba)KHBIC
MBICJIM, BBIACIATH KIIOYEBBIE ClIOBa, TepMHUHBL. IIpoBepka
TEPMHUHOB, MOHATHUWA C MOMOILUBIO SHUMKIONEAUM, CIIOBAPEH,
CIPAaBOYHHUKOB C BBIIIUCHIBAHUEM TOJKOBAHWI B TETpalb.
O003HaYUTL BOMPOCHI, TEPMHHBI, MaTepHuana, KOTOPHIHA
BBI3BIBAET TPYAHOCTH, IOMETUTD U MOMBITATHCS HAUTH OTBET B
peKomMeHyeMOM JauTeparype. Eciaum  caMOCTOATENbHO HE
ymaeTcss  pa3oOpaTbCs B Marepuaie,  HEO0OXOAUMO
chopMymUpoOBaTh BOMPOC U 3aJaTh MPEMOAaBaTeNi0 Ha
KOHCYNbTAallU¥, Ha MPAaKTUYECKOM 3aHATHH. Y IEIUTh
BHUMAaHUE CJIEAYIOIUM MOHATHUIM (TIEpEeUnCICHUE TOHATUI) U

Ap.

[IpakTuueckue 3aHATHS ITpopaboTka pabouyeil mporpamMmsl, yaemnsisi 0co00e BHUMaHHUE
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HeJsIM M 33aJadaM CTPYKTYypE W COACPIKaHUIO JUCIUILTUHBI.
KoHncnexktupoBaHnue HCTOYHHUKOB. PaboTa ¢ KOHCIEKTOM
JEKIMHA, TOATOTOBKAa OTBETOB K KOHTPOJBHBIM BOIIPOCAM,
MPOCMOTP PEKOMEHIYyeMOW JIMTEepaTyphl, padoTa C TEKCTOM
(yka3aTb TEKCT W3 HCTOYHWUKA WM 1p.). PermeHue 3amad 1o
AITOPUTMY U Ip.

BeinmosHeHne  KOHTPOJIBHOU
paboTHI

KonTtponbHast pabota sBisieTcs OOHUM U3 00s3aTENbHbBIX
BUJIOB MEKCECCHOHHON CaMOCTOSATEIbHOU paboOThl CTyJEHTA,
MIPU3BAHHOI BbIpaboTaTh y CTYJICHTOB HaBbIKU
CaMOCTOSITETTLHOM paboThI, HAYYUTh MIOJIb30BAThCS
CIICLIMAIBHON JIMTEpaTypoOr, MPaBWIBHO OPUEHTHUPOBATHCS B
HOPMAaTHUBHOM MaTepHaje U YMEIO MPUMEHSATh CBOU 3HAHUS K
KOHKPETHBIM CHUTyalusiM. PelieHuss MOCTaBJIEHHBIX 3ajad
JOJKHBI OBITH TOJTHBIMH, TO €CTh JOJIKHBI OBITh TAHBI OTBETHI
Ha BCE IOCTaBJICHHbIE BOMPOCHL. [Ipu 3TOM OTBETHI NOJIKHBI
OBITh APTYMEHTHPOBAaHHBIMU U  OOOCHOBaHHBIMHU, IIPH
pelleHnrd Halo yKazaTb BCE HCIOJIb3yeMble (HOpMYIIbI,
(GOpMYIIMPOBKH TEOpEM, CHeNaTh HEOOXOIUMBIE PHCYHKH,
yeprexku ¥ T.T. st obnerdeHuss MpoBEpKH HEOOXOIUMO,
9TOOBl B TEKCT KOHTPOJBHOW OBUIM MEpEeNHCaHbl YCIOBUS
3aladyd WM TOCTaBJIEHHbIE B HEW BOMPOCHL. 3afaHus IS
BBITIOTHEHUSI KOHTPOJBHBIX PabOT CoONep)KaTcs Takke B
METOAMYECKUX YyKa3aHMIX, pa3pabaTbiBaeMbIX Ha Kademape.
OdopmisieTcss oHa TO TEM K€ MpaBWiIaM, YTO U KypcoBas
pabora.

ITogroroBka k 3K3amMeHy

ITpu moAroTroBKe K 3K3aMEHY HEOOXOAMMO OPHUEHTHPOBATHCS
Ha KOHCTEKTHI JIEKIUil, pPEKOMEHIYeMYIO JTUTepaTypy U Ip.

BOHpOCbI AJIA CAMOKOHTPOJIA 10 TUCHUIIJIHHE

1. Yro Takoe onpenenutens? [Ipy kakux mpeoOpa3oBaHUAX BETUYHHA ONPEIACIIUTENS HE

MeEHseTCs?

2. B kakux cinydasx onpenenurtesb paBeH Hymo? UTo ciienyer u3 paBeHCTBA ONPEACTUTENS

HYJ10?

3. JlaifTe ompeneneHne MUHOPA M aJIreOpandecKoro JIOMOJHEHHS SJIEMEHTA ONPEIeTUTE.
CdopmynupyiiTe npaBuIO BEIUUCICHHS OMIPEISTUTEIS.

Nowk

Kak ocyniecTBisitoTcs IMHEHHbBIEC ONIEpallui HaJ MaTpULIAMHK?

Kax nepeMHosxarorcs nBe marpulipl? CBOMCTBA IPOU3BEAECHUS MATPHIL.

KaxoBa cxema Hax0oxAeHUsT 00paTHON MaTpPUIIBI?

JaiitTe onpeneneHus pereHusi CUCTeMbl TMHEWHBIX anreOpandyeckux ypaBHEHHH.

Pacmmgpyiite NOHATUSA «COBMECTHAsI», KHECOBMECTHA», «ONPEAEICHHANY,
«HEONPEJEIICHHAs» CUCTEMBI.

8. Hamummre dpopmynsl Kpamepa. B kakom cirydae oHM TPUMEHUMBI?

9. Yro HazbIBaeTcs paHroM MaTpuubl? Kak oH HaxonuTcs?

10. Chopmymupyiite Teopemy Kponekepa — Kanemu.

11. [Ipu KakuX yCIOBHUSIX CUCTEMA JTMHEHHBIX aIre0pandeckux ypaBHEHUI UMEET MHOXKECTBO
pemiennii? Korjga oHa uMeeT €IMHCTBEHHOE pelICHUE?

12. Onumure merox ["aycca pemeHus: CUCTEM JIMHEWHBIX YPaBHEHUH.

13. Kakue Hen3BeCTHBIC HAa3bIBAIOTCS CBOOOIHBIMHU, a KaKHe 0a3UCHBIMU?

14. Kakue 0coOeHHOCTH pelIeHus] OAHOPOAHBIX CUCTEM JTMHEWHBIX alreOpandecKkux ypaBHEHHH

Br1 3HaeTe?

15. Kak crpoutcs hyHnameHTanbHas cucTeMa pereHuit?
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16.

17.
18.
19.
20.
21.

22.
23.
24.

25.
26.

27.
28.

29.
30.
31.
32.
. JatiTe onpeneneHue napadoibl U 3aMHUIIATE €¢ KAHOHUYECKOE YpaBHEHUE.
34.

33

35.
36.
37.
38.

39.
40.

41.

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

Kax BbInoNHAI0TCSA TUHEHHBIE onepaluy HaJl Bekropamu? KakoBbl cBOMCTBa 3THX
onepanuii?

Kaxue BexkTopa Ha3bIBalOTCS JIMHEWHO 3aBUCUMBIMHU, a KAKU€ JTMHEWHO HE3aBUCUMBIMU?
Yro Takoe 6a3uc? Kakue BekTopa 00pa3yroT 06a3uc Ha TUIOCKOCTH U B MPOCTPAHCTBE?
Kaxoii 6a3uc Ha3bIBAIOT AEKAPTOBBIM?

Uto Takoe KOOpAuHATHI BEKTOpa?

Uto Ha3bIBaeTCs CKAIIpHBIM ITpou3BeieHneM BeKTopoB? KakoBsl ero cBoiicta? g
pelIeHns KakKux 3aJa4 U Kak OHO MOXeT OBbITh UCIIOJIb30BaHO?

Urto Ha3bIBaeTCsl BEKTOPHBIM ITpoU3BeAeHUEM BeKTOpoB? KakoBsl ero cBoiicta? /s
pelIeHus KaKuX 3aJa4 U Kak OHO MOXET OBbITh UCIIOJI30BaHO?

Uro Ha3bIBaeTCs CMELIaHHBIM IIpOM3BeieHneM BeKTOpoB? KakoBbl ero coiictea? Jlis
peleHus KakKuX 3aJa4 U Kak OHO MOXeT OBbITh UCIIOJIb30BaHO?

3anumuTe B BEKTOPHOM U KOOPIMHATHOM (hopMax ycIOBUS KOJUTMHEAPHOCTH,
OpPTOTOHAJILHOCTHU U KOMIUIAHAPHOCTU BEKTOPOB.

[Ipsimast TMHUS Ha MJIOCKOCTH, €¢ o0lIee ypaBHEHUE

JlaliTe MOHATHE HOPMAJILHOTO M HAIIPABJIAIOLIETO BEKTOPOB MPSIMOIl Ha MJIOCKOCTH, YIJIOBOTO
Ko dumeHTa.

3anuiuuTe pa3IUvHbIC BUABI MPAMON U YKaXUTE FT€OMETPUUECKUI CMBICT TapaMeTpOB
YpaBHEHHS.

3anuiuTe YCIOBHS MapajUIeTbHOCTH M MEPIEHAMKYISPHOCTH MPSIMBIX Ha IUJIOCKOCTH B
Cily4ae pa3IuvHbIX BUJOB YPAaBHEHUM MPSIMBIX.

Kaxk HailTu TOUKy nepeceyeHust IpsMbIX Ha TIJI0OCKOCTH?

Kak Beruucnsiercs paccTosiHue OT TOUKH JI0 MPSIMON Ha TNIOCKOCTH?

JlaiiTe onpenenenre 3IUIUICA U 3alIUIIUTE €r0 KAHOHUYECKOE ypaBHEHUE.

Jaiite onpeneneHue runepOo0Ibl U 3aHUIIUTE €€ KAHOHUYECKOE YpaBHEHHE.

Wznoxure cxemy TMpHBEIEHHs OOLIEro ypaBHEHHs KpPUBOM BTOpOro TMopsikKa K
KaHOHMYECKOMY BUJY.

JlaiiTe NOHATHE MOJIIPHOM CUCTEMBI KOOPAMHAT.

OnuimrTe mapaMmeTpuIecKuii Cnoco0 MOCTPOSHUS JIMHUI Ha TNIOCKOCTH.

[Tnockocts, e¢ olIiee ypaBHEHHUE.

Kak omnpenensercs B3auMHOE PAacHoOJIOKEHHE IJIOCKOCTEW?  3amuIIUTE  YCJIOBUA
NapauIeIbHOCTH U NEPIEHANKYIIIPHOCTH TIOCKOCTEN.

Kax BbrumcIiseTcst pacCTOssHUE OT TOYKH J10 TUIOCKOCTH?

3anumuTe pa3ivuHble BUJIBI YPABHEHH NOPSIMOM B MPOCTPAHCTBE U TMOSICHUTE CMBICI
[1apaMeTPOB, BXOAAIINX B YPaBHEHHSI.

Wznoxute cxeMy npuBeaeHUs OOLINX ypaBHEHHH NpsSAMOM K KaHOHHYecKoMy BuUIy. 42. Kak
ONPEETUTh B3aUMHOE PACIIONIOKEHNE MPSAMBIX B IPOCTPAHCTBE?

Kak Beruucnsiercs paccTosiHue OT TOUKU J0 IPSIMON B IPOCTPaHCTBE?

Kak onpenenuTh B3aMHOE pacioyIOKEHUE TPSIMOM U TNIOCKOCTH?

Kak niercs Touka nepecedeHus NpsIMOil U MI0CKOCTHU?

Uto Takoe n-MepHbINA BEKTOP?

Yto Ha3pIBaeTCA BEKTOPHBIM IIPOCTPAHCTBOM?

[aiite onpenenenne JMHEHHON 3aBUCUMOCTH BEKTOPOB.

Jaiite onpenenenre 6a3uca TMHEHHOTO MPOCTPAHCTBA.

ChopmynupyiiTe alrOpUTM MEpexoaa K HOBOMY 0a3ucy.

Jaiite onpeneneHue pa3sMepHOCTH JTUHEHHOTO IIPOCTPAHCTBA.

Chopmynupyiite onpeneneHue EBkinmoBa mpocTpaHCTBA.

JlaiTe onpeneneHue JIMHENHOTO OllepaTopa.

UYro Takoe kBaaparuyHas popma?

TeMbl 1719 CaMOCTOATEILHOIO U3Y4EHHA
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MaTteMaTHUYeCKHE METOAbI U MOJAEJIHN B IKOHOMHUYECKHUX UCCIICAOBAHUAX

JIuneitnoe mporpammupoBanue. [locraHoBKka 3a1auu.
I'paduueckuii meron.

DKOHOMHYECKUH aHAIM3 C UCIIOJIb30BAaHUEM TpapiaecKkoro MeToa.
CHUMIUIEKCHBIN METO/I.

JIBoiicTBeHHAas 3aj1a4a.

Teopembl IBOMCTBEHHOCTH.

OKOHOMMYECKUH aHAIN3 C UCIIOJIb30BAHUEM TEOPUH IBOMCTBEHHOCTH.
. TpancnoprHas 3a1aya.

10. DxOHOMHYECKHI aHATIU3 PELICHUS TPAHCIIOPTHBIX 3aa4.

11. LlenouncneHHoe NporpaMMUpPOBaHUE.

12. 3amada 0 Ha3HAYECHUSIX.

00N AU R W

MeTtoauyeckue peKOMEHIALUMH 1O BBHINOJHEHHI0 KOHTPOJBLHBIX PadoT mpeacTaBjeHbl B
3JIeKTPOHHOH uH@opMaunoHHo-oOpa3oBareabHoii  cpene AHO BO «IloBo/nkckuii
MPaBOCJIABHbIH HHCTHTYT). - Pexxum aocTymna:
http://elearn.pravinst.ru:180/course/view.php?id=23
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