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OobopoTHasi cTopoHa TUTYJabHOTO Jiucta PITY /1

|. PaGouasi mporpaMmma nepecMoTpeHa Ha 3acelaHuH Kadeapbl:

IIporokomn ot « » 20 1. Ne

3aBenyromnuii kadeapon

(Tmoamuch) (N.0. damumus)

Il. Padouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHHH Kadeaphl:

IIpoTokoi ot « » 20 r. Ne

3aBenyromnuii kadeapon

(Tmoamuch) (N.0. damumus)

I11. PaGouyas mporpamMma nepecMOTpeHa Ha 3aceJaHNU Kadeapbl:

IIpoTokomn ot « » 20 1. Ne

3aBenyrouuii kKapeapoin

(Tmoamuch) (N.0. damumus)

V. PaGoyass nporpaMMa nepecMoTpeHa Ha 3acelaHMM Kadeapsl:

IIpoTokou oT « » 20 r. Ne

3aBenyrouuii kKapeapoin

(moamnucs) (1.0. ®amumnust)

(rozrmcs) (M.0. ®amuust)



ABSTRACT

The scholastic-methodical complex of discipline "Linear Algebra" is designed
for 1st year students of the Full-time Bachelor’s program in the direction of
38.03.01 "Economics". Language of the program is Russian. The teaching
materials are written in Russian.

The contents of the discipline are based on modern science and educational
practice and reflect the author’s approach to the subject matter.

Discipline is included in the basic part of of Block 1.

The total complexity of the development of the discipline of 5 credits, 180
hours. Curriculum includes lectures (36 hours), workshops (72 hours), an
independent student work (72 hours). Discipline is implemented in 1st semester.

The Contents of the discipline covers the following issues: matrices and
determinants, systems of linear equations, vector spaces, linear transformations of
vector spaces, Euclidean spaces, quadratic forms, vector algebra and analytic
geometry in the plane and in space.

Skills learned in the study of the course "Linear Algebra”, will continue to be
used in the study of subjects such as "Statistics”, "Information science",
"Econometrics”, "Mathematical Methods and Models in Economics”,
"Macroeconomics”, "Microeconomics”, "Modeling of socio-economic processes”,
as well as other mathematical disciplines, such as "Theory of probability and
Mathematical Statistics™, "Methods of Optimization™.

Discipline "Linear Algebra™ aimed at the formation of common cultural and
professional competence of the graduate. The purpose of discipline is to get
acquainted with the basic methods of linear algebra and analytic geometry, as well
as the development of analytical, logical, set-theoretic and algorithmic thinking,
skills-mathematical study of social, economic and other problems of science and
industry. The student should learn basic computing skills, become familiar with the
language of modern mathematics; learn the basics of linear algebra and use this

knowledge when dealing with tasks of economic and socio-economic analysis,



learn how to apply the knowledge gained in the study of the simplest models of the
phenomena of nature and society.

Form of final control: exam



AHHOTaUMs K padoueil nporpaMme QM CHUNIMHBI

«/IuHeiiHas aaredpa»

VYueoOnslii kypc «JIuHeiiHas anreOpa» mpeaHa3HAayeH s CTYJIEHTOB
HarpasiieHus 38.03.01 DxoHomuKa.

HuctuminHa «JIuHeitHas anreOpa» BKIIOYEHA B COCTaB 0a30BOM 4acTu
0J10Ka «/IucuumInHbL (MOTYJIN )».

OO6mast TPyJOEMKOCTh OCBOEHHUS JMCIMIUIMHBI COCTaBISIET D 3aYETHBIX
enquani, 180 yacoB. Y4eOHBIM ITUTAHOM 110 JAHHOMY HAIIPaBJICHUIO IO JTOU
JTUCHHUIUTMHE TPEAYCMOTPEHBI JCKIIMOHHBIC 3aHATHS (36 4YacoB), MpaKTHUECKUE
3ansaTus (72 vaca), camocrositesbHas padota (72 vaca, B ToM uucie 54 yaca Ha
MOATOTOBKY K 3K3aMeHy). Jluciumninna peanusyerca Ha 1 kypce B 1 cemectpe.

Hucrunnaa «JIuneiHass anreOpay» MO3BOJSET MOJATOTOBUTH CTYJIEHTOB K
OCBOCHMIO psla TakuxX [JUCHUIUIMH Kak «MaTeMaTu4eckuid aHalnsy,
«Crartuctuka», «I9KOHOMETpHKa», «Teopus BEpOSATHOCTEM M MaTEeMaTHYECKas
CTaTUCTUKA», «MaKpOAKOHOMHUKA», «MHUKPOIKOHOMHKa», «MaKpOIKOHOMHUKA 2»,
«MuKposKOHOMHKA 2», « IKOHOMETPHUKA 2.

ConepkaHue JUCHUIUIMHBI OXBAThIBAECT CJIEAYIOLIUNA KpPYyr BOIPOCOB:
MATpUIbl W  OMNPENCIUTEIN, CUCTEMbl JIMHEHHBIX YpPABHCHUH, JIMHCHUHBIC
MPOCTPAHCTBA, JIMHEWHBIE OINEpaTopbl W  NPeoOpa3oBaHUs, EBKIUIOBBI
MPOCTPAHCTBA, KBajJpaThuuHble (HOPMBI, BEKTOpHas ajiredpa, aHaJIUTUYECKas
r€OMETPHUS Ha INIOCKOCTU U B IPOCTPAHCTBE.

Heabr — d¢opmupoBaHue y CTYACHTOB YCTOWYMBBIX 3HAHUN OCHOBHBIX
METOJ/IOB JIMHEHHOU anreOpbl M aHATUTUYECKON TEOMETPHH, a TaKKE Pa3BUTHE
AHAJINTUYECKOT O, JIOTUYECKOTO, TEOPETUKO-MHOKECTBEHHOTO 151
aITOPUTMUYECKOTO  MBIIIJICHHUS, MPUBUTHE  HABBIKOB  HCHOJIb30BaHUS
MaTeMaTUYECKOr0 HWHCTPYMEHTApUsl JUIsl PEUICHUS NPUKIAIHBIX COIUAIbHO-
SKOHOMHUYECKHUX 3a7a4.

3agaum:



* TI03HAKOMUTh  CTYJE€HTOB C  CYIIHOCTBIO, BO3MOXKHOCTSIMH H
MPaKTUYECKUM 3HAUYEHHEM MAaTeMaTHYeCKOr0 MHCTPYMEHTapus U amnmapaTta Kak
OJIHOTO U3 METO/I0B (popManM3allviy U MO3HAHUS SKOHOMUYECKON pealbHOCTH.

* J1aTh MpeACTaBlICHUE OO0 OCHOBHBIX METOJIaX M 0a30BBIX pe3yJbTaTax
JUHEHHOH anreOphl U aHATUTUYECKONW T€OMETPHH.

* copmMHUpOBaTh HABBIKM PEIICHUS THUIIOBBIX 3ajad, CIIOCOOCTBYIOIIMX
YCBOCHUIO OCHOBHBIX NOHSTHI W 3aKPEIUICHUIO BBIYMCIUTENbHBIX HAaBBIKOB,
HEOOXOUMBIX JIJIs1 pEIICHHS] MATEMaTUHYECKIX U IKOHOMUYECKHX 3a/1a4.

* pa3BUTh YMEHHE JIOTUYECKU MBICIUTh, ONEPUPOBATh C AOCTPAKTHBIMU
00OBEKTaMH U OBITb KOPPEKTHBIM B YMOTPEOJEHUUM MATEMATHUYECKUX MOHATHA H
CHUMBOJIOB JIJISl BBIPQXKEHUS KOJIMUECTBEHHBIX M KAU€CTBEHHBIX OTHOILIECHUH.

* chopmupoBaTh METOJANYECKYIO 0azy VIS JAIbHEHNIIETO
CaMOCTOATENILHOTO  M3YYEHUs]  METOJIOB M MHCTPYMEHTOB  3KOHOMMKO-
MaTEeMaTUYECKOr0  MOJIEIMpPOBaHUS M aHaiau3a B [podhecCHOHATBbHOM
NEeSATEIbHOCTH.

JUis  ycHemHoro u3ydeHus JUCHMIUIMHBI «JIuHelHas anrebpa» y
oOy4Jaronmxcst JOJKHBI OBITh CHOPMUPOBAHBI CIEIYIONIUE TMPEIBAPUTEIHHBIC
DJIEMEHTHI KOMIICTCHITHM :

® CNOCOOHOCTBIO OCYIIECTBISATh MUCBMEHHYIO U YCTHYIO KOMMYHHUKAIIUIO
Ha PYCCKOM SI3bIKE, JIOTUYECKH BEPHO, ApIYMEHTHPOBAHHO M SICHO CTPOUTH YCTHYIO
Y TUCBMEHHYIO PEYb;

® CHOCOOHOCTBIO PaboOTaTh C PA3NMYHBIMU HCTOYHMKAMU HH(POpPMALIUH,
MH()OPMAIMOHHBIMUA PECYPCAMU M TEXHOJOTUAMHU, TPUMEHSATH OCHOBHBIE METO/bI,
CIIOCOOBI M CPEJICTBA MOJyUYEHHUsI, XpaHEHUs, IOUCKA, CUCTeMaTh3aluu, 00paboTKu
U repenayd MHOpMaLMH, NPUMEHATH B MPO(PECCHOHAIBHON eATEIbHOCTH
aBTOMATU3UPOBAHHBIE WH(POPMAIIMOHHBIE CUCTEMBI, UCIOIb3YEMbIE B IKOHOMHUKE,
aBTOMATHU3MpPOBaHHbIE paboyne MecTa, MPOBOAUTH MHGOPMAIMOHHO-TIOUCKOBYIO
paboTy ¢  TOCIEAYIOUIMM  HCIOJb30BAHMEM  JaHHBIX TPU  PELICHUH

npoeccuoHaNbHbIX 3a/1ay.



B pesynbrare wu3ydyeHHs JAHHOW JUCHUIUIMHBL Yy  OOy4YaromUXcCs
dbopMupyroTCS  CAeAyIONMe  OOIIEKYJIbTYpPHbIE  KOMIETEHIIMU  (JIIEMEHTHI
KOMIICTEHITUHN):

Koz n gpopuy-mposka Jtanbl popMUPOBAHUA KOMIIETEHIIMU
KOMIeTEeHI[HH

OK-4 3naer COBPEMEHHBIE METOJbl 1 UHCTPYMEHTAPUN JTMHEUHOMN

CIIOCOOHOCTH TBOPYECKH areOpbl 1 aHATUTHYECKOW T€OMETPHH

BOCHPHHUMATD 1 UCTIOJIB30BATH MCIIOJIE30BaTh METOIbI M MHCTPYMEHTAPHA JIMHENHOM

NOCTUXKCHUA HAYyKH, TCXHUKA B areOpbl U aHATUTUYECKOH T€OMETPUU Ul PELICHUS

npodeccruoHanbHOM cdepe B VMeeT |TUHOBBIX MaTeMaTH4YeCKHUX 3a7ad B ITOH cdepe u

COOTBETCTBHH C IIOTPEOHOCTMH BOCIIPHSITUS COBPEMEHHBIX TEKCTOB o

PETMOHAILHOTO U MHPOBOTO OKOHOMHHCCKOHN TCOPHH

pbiHKa Tpyna (popmupyercs METO/IaMU M MHCTPYMEHTAapUeM JIMHEHHON anreOphl U

YACTHYHO) Braseer AHATUTHYECKOU TCOMETPUM /UL BOCHPUATHA |
UCTIONIb30BaHUsl JIOCTYDKCHUW HAyKH, TEXHHKH B
npocdeccuoHansHOM chepe

OK-5 3naer | METOABL WHCTPYMEHTAapUil U 0a30BbIe PE3yJIbTAThI
JUHENHOHN anreOphl U aHATTUTUYECKON T€OMETPUN

CIIOCOOHOCTH UCTIOIB30BATh - N
UCIIOJIB30BaTh METO/bI M HMHCTPYMEHTAPHUN JTMHEHHON

COBPCMCHHBIC MCTO/BL H anreOpbl M aHAIMTUYECKON T€OMETpHH IS aHalu3a

TEXHOIIOTHH (B TOM YHCIIe Ymeer KOJIMUYECTBEHHBIX COOTHOILCHHMH, PELIEHUS CHCTEM

MH(OPMAIIHOHHBIC) B JMHEHHBIX YPABHCHUN

npodeccnoHanbHOM

HesTenbHOCTH (opMupyeTCs CTCHMANLHBIMA  TEOPETHIECKUMH H MPAKTHIECKUMH
METOJaMH JIMHEWHOW anreOpbl U aHATUTHYECKOU

YaCTUYHO) Brnageer 9
reoMeTpur s (GopMaTu3ai  YKOHOMHUYECKOH
uH(OpMaIIUHU U €€ aHAIHU3a

Jiist popMUpOBaHUS BBIIIIEYKA3aHHBIX KOMIIETEHIIMN B paMKaX JUCIUTIITAHBI

«JIluneinas  anrebpay

WHTEPAKTUBHOTO OOYyYEHUS:

MCTOM.

IMPUMCHAIOTCA

JICKIUA-TIPC3CHTAI U,

CJIEYIONIME  METOABbl  AKTHUBHOTO/

JEKUUS-TUCKYCCUsl, KeuC-

|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH KYPCA

Pazoen 1. Mampuuwt u onpeoenumenu (9 uacos)

Temal. Marpunsl (2 yaca). Onepaunu ¢ matpunamu. CBoOWCTBa oneparui

HaJ MaTpuaMu. YMHOKEHHE MaTpuIl Ha TPAHCBCKIUWIO XU JHAT OHAJIIbHYIO




Matpuily. Teopema O pa3loKEHUU MATPULIBI B MPOU3BEJICHHUE HECKOJIbKUX
TPAHCBEKLMI U TUATOHAJIbHOW MATPHIIBIL.

Tema 2. JInHeiiHasi 3aBUCUMOCTb M JIMHeliHasi He3aBUCHUMOCTH (1 gac).
Cronbupl u crpoku. JIuHeiiHass 3aBUCHUMOCTh W JIMHEWHAasi HE3aBUCHUMOCTD
CTOJIOIOB M CTpoK. CBOMCTBA JIMHEWHO 3aBUCHUMBIX U JIMHEHHO HE3aBUCUMBIX
COBOKYMHOCTEH CTOJIOIOB U CTPOK.

1. Tema 3. Onpememurenaun (2 4yaca). OnpeneiauTenb MaTPHUIBI
pa3smepHoctu N. Teopema ocHOBHas mis ompeaenutens. OCHOBHBIE CBOWMCTBa
onpeaenuTenei. J[octatouHoe yCcioBHE paBEHCTBA ONPEICINUTENS HY0. Teopema
00 ompeAeUTeNH MPOU3BEICHUS IBYX KBAJIpaTHBIX MaTpPHII.

Tema 4. Paur marpunbl (2 yaca). [lonstue 6a3ucHOro MUHOpa MaTPUIIBI.
Teopema o 0OazucHoM MuHOpe. Panr martpunbsl. Teopema o paHre MaTpULBL.
DOnemeHTapHble TpeoOpazoBaHus Matpullbl. [IpuBeneHue MaTpuibl K BEpXHEU
TpaneneugaibHOM  (opMe ¢ TOMOIIBIO  DBJIEMEHTApHBIX MPEeoOpa3zoBaHUM.
Brluncnenue paHra MaTpullbl C TOMOIIBIO 3JEMEHTApHBIX MNpPeoOpa3OBaHUIA.
CBoiicTBa paHra MaTpHIIbI.

Tema 5. Ooparnas marpuma (2 4vaca). [lonsTHe 0OOpaTHOW MAaTPHIIBL.
dopmyna ais ompeneneHus oOpaTHOW Matpulilbl. TeopemMa O paBHOCHIBHOCTU
YCIOBUM JIi CYIIECTBOBaHUSI OOpaTHOM MaTpuilbl. Beruucienue oOpaTHOM
MaTpHIIbl C TOMOIIIBIO AJIEMEHTAPHBIX TPEOOPa30BaHUM.

Jlureparypa: [1], ra. 1.

Pazoen 2. Cucmemut quneiinvix anzeopauueckux ypasnenuit CJIAY (4
yaca)

Tema 1. Ilonsatue CJIAY (2 yaca). MaTpuuHas 3alvich CUCTEMBI JINHEMHBIX
anreOpanueckux ypaBHeHUW. OCHOBHasi W pacHIMpPEHHAas MATPUIbl CHUCTEMBI.
Kputepuii COBMECTHOCTH CHCTEMBbI JUHEHHBIX anreOpanvyecKux YpaBHEHHMA
(reopema Kponekepa-Kanemm).

Tema 2. IIpaBuiio Kpamepa (2 yaca). KpamepoBckue cucTeMbl JIMHEHHBIX
anrebpanuecknx ypaBHeHuil. Teopema Kpamepa. Permenune kpaMepoBCKUX CHCTEM

¢ momortibio popmyn Kpamepa 1 ¢ moMoIbI0 00paTHON MaTPUIIBI.



Tema 3. Mertoa I'aycca (2 yaca). DnemeHTapHbIe TPe0OPa30BaHUS CUCTEMBI
JMHENHBIX anreOpanyeckux ypaBHeHud. Meron ["aycca uccienoBanus 1 pelieHus
CUCTEMBl JIMHEHHBIX anreOpandyeckux ypaBHeHui. basucHbie U cBOOOAHBIC
HEHU3BECTHBIE.

Jlurepatypa: [1], T 2.

Pazoen 3. /luneitnvie npocmpancmea (5 uacos)

Tema 1. Basuc m pa3MepHOCTh JHHEHHOro mpocTpancrBa (2 uyaca).
[lonatre nuHenHOro nmpocrtpancTsa. [Ipocrenmme cnencTBus akCMOM JMHEHHOIO
npocrtpancTBa.  [IpuMepbl  JIMHEMHBIX  OPOCTPAHCTB.  ba3zuc  JTMHEWHOro
npocTpancTBa. KoopauHaTel BEKTOpa JIMHEMHOTO IPOCTPAHCTBA OTHOCUTEIBHO
naHHOro 0asuca. PazMepHOCTh IMHEHHOTO npocTpaHcTBa. CBsI3b MOHATUH Oa3uca
Y Pa3MEPHOCTH JIMHEWHOT'O IIPOCTPAHCTBA.

Tema 2. IMoampocrpancTtBa (1 wac). [loampocTpaHCTBa JIMHEWHOTO
nmpocTtpancTBa. lIpuMepsl JNMHEWHBIX NOAIPOCTpaHCTB. [loHsATHE JNMHENHOU
000JIOYKH BEKTOPOB JIMHEMHOI'O MPOCTPAHCTBA.

Tema 3. 3amena 6a3uca jguHeiiHoro mpocrpancrBa (1 yac). ®opmyitsl
npeoOpa3oBaHusl KOOPAMHAT BEKTOpa JUHEMHOIO MPOCTPAaHCTBA MpU MEPExXoje OT
OJIHOTO 0a3uca MPOCTPAaHCTBA K IPYTOMY.

Tema 4. ®ynnamenTaidbHasi cucrema pemenmii (1 gac). IIpoctpaHcTBO
pEIICHU OJHOPOAHOW CHUCTEMbl JIMHEWHBIX aireOpandeckux ypaBHEHUM.
PazmepHOCTP MOpOCTpaHCTBA PEHMICHUH OJHOPOJAHOM CHCTEMBI JIMHEHHBIX
anreOpanuecknx ypaBHeHuil. DynpameHTanbHas cucrtema pemieHuit (DOCP)
OJTHOPOJHOM CHUCTEMbl JIMHEMHBIX alreOpanyeckux ypaBHeHHH. OTbhICKaHHE
HopmaibHOit DCP. CrpykTypa 001I€r0 peieHuss HEOJIHOPOJAHOM CHUCTEMBI
JMHENHBIX aNreOpandyecKuX ypaBHECHUN.

Jlutepatypa: [1], r. 3.

Pazoen 4. /luneiansie npeoopasosanus nuneiinvix npocmpancme (6 uacos)

Tema 1. Onepanum Hajx JUHEHHBLIMH mnpeodpa3zoBanusMu (2 dyaca).
[TonsiTue nMHENHHOrO omeparopa W JHMHEHMHOro mpeoOpa3zoBanusd. Onepauuud HaJ

JUHEHHBIME TIpeoOpazoBanusiMu. OOpaTHOE IMHEWHOE TTpeoOpa3oBaHue.



CpoiicTBa omepanuii Haja JUHEHHBIMA MpeoOpa3oBaHUsIMUA. SAapo u oOpa3
JUHENHOTo npeodpazoBanus. JledekT u paHr JMHEHHOTo Mpeodpa3oBaHUs.

Tema 2. Marpumna JuHeiiHOro mnpeodopasoBanusi (2 4aca). Matpuua
JUHEHHOTO TpeoOpa3oBaHUS B JaHHOM Oa3uce JIMHEHHOTO TMPOCTPAHCTBA.
B3auMHO 0JIHO3HaYHOE COOTBETCTBUE MEXKIY JIMHEWHBIMU MPEoOpa3oBaHUSIMHU N -
MEpPHOI'0 JIMHEHHOIO0 MPOCTPAHCTBA M KBAJAPATHBIMM MATPULIAMHU TIOPSIAKA N
CBs13b MEXAY PAHIOM JIMHEMHOTO MPeoOpa3oBaHUs U PAHIOM COOTBETCTBYIOILEH
emy wmatpuilbl. [IpeoOpazoBaHue MaTpuilbl JUHEHHOTO MpeoOpa3oBaHUs MPU
nepexoze OT OJTHOTro 0a3uca JMHEHHOTo MPOCTPAHCTBA K IPYTOMY.

Tema 3. CoOcTBeHHBbIC 3HAYEHUS] U COOCTBEHHbIE BEKTOPbI JHHEIHOIO
npeoopazoBanusi (2 w4aca). XapakTECPUCTUYCCKHUH MHOTOWICH JIMHEHHOTO
npeoOpazoBanus. CoOCTBEHHbIE 3HAYEHMsSI U COOCTBEHHBIE BEKTOPBI JIMHEHHOTO
npeoOpa3zoBanusa. (CoOCTBEHHOE NOANPOCTPAHCTBO, OTBEYAIOIIEE JIAHHOMY
COOCTBEHHOMY 3HAYEHUIO JIMHEHHOTO MpeoOpa3oBanus. JIMHeHas HE3aBUCUMOCTD
COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX PA3JIUYHBIM COOCTBEHHBIM 3HAYECHMSIM.
Kpurepuil npuBeneHus: MaTpUllbl JUHEHHOTO MPeoOpa30BaHMs K AUArOHAJIBHOMY
BULY.

Jlureparypa: [1], ri. 4.

Pazoen 5. Eexknuooewvt npocmpancmea (2 uaca)

Tema 1. OproHopMupoBaHHblii 6a3uc (2 yaca). [Tousarue qeHCTBUTEIHHOTO
eBkiuaoBa npocrpancTBa. HepaBenctso Komm-bynsikoBckoro. Martpuna I'pama.
JluneitHoe  HOPMHUPOBAHHOE  MPOCTPaHCTBO. OpPTOHOPMUPOBAHHBIM  0aszucC
€BKJIMJI0BA IIPOCTPAHCTBA. IIponecc OpPTOTOHAJIM3ALIHH. CaoiicTBa
OPTOHOPMHUPOBAHHOTO Oa3uca.

Jluteparypa: [1], ri. 5.

Pazoen 6. Keaopamuunvie popmet (2 uaca)

Tema 1. Kanonnueckuii B KBagpaTu4Hoil ¢popmsbl (2 yaca). Ilonstue
KBaJipaTuyHOU (opmbl. MaTpuiia, JUCKPUMUHAHT U PAHT KBAAPATUYHOU (HOPMBL.
Kanonnueckuii Bus kBajgpaTuuHoi ¢popmel. [IpuBenenue kBaapaTuaHoni GOpMBbI K

KaHOHUYECKOMY BHIy MeronoM Jlarpanxka. HopmanbHblil BUJ KBaApaTUYHOU



dbopMbl. 3aKOH MHEPIUH JEHCTBUTEIBHON KBaApaTUYHON (OPMBI KBaAPaTUUHOMN
dbopmbl. 3HAKOOTpEJECICHHbIE W 3HAKONEPEMEHHBbIE KBaJpaTUYHbIE (DOPMBI.
Kpurepuit CunbBecTpa 3HaKOOIPENESTICHHOCTH KBAIPaTUYHON (DOPMBI.

Jlutepatypa: [1], ri. 6.

Pazoen 7. Bekmopnas anzeopa (3 uaca)

Tema 1. /lekapToBbl NpsiMoyroJibuble koopauHatsl (1 uac). [lonsTue
BekTopa. KoyumHeapHOCTh M PaBEHCTBO BEKTOPOB. JIMHEWHBIE olepauuu Haj
BekTOpaMu.  Kpurepuil  KOJUIMHEAPHOCTH  JIBYX  HEHYJIEBBIX  BEKTOPOB.
KoMrmanapHocts BekTOpoB. KpuTepnii KOMIUIaHApHOCTH TpeX BEKTOPOB. OCb.
Bennuuna HanpaBiieHHOTO oTpe3ka ocu. IIpoekius Bekropa Ha ocbh. JlekapToBbI
IPSIMOYTOJIBHBIE KOOpPJAMHATBI BekTopa. Hampasisiromue KOCHUHYCBI BEKTOpa.
Panuyc-BexkTop Touku. [lekapTOBBI IPSMOYTOJIBHBIE KOOPAUHATHI TOUKH. JleseHne
OTpe3Ka B 3aJlaHHOM OTHolIeHHH. IIpeoOpaszoBaHue KOOpPAMHAT TOYKH B
IPOCTPAHCTBE M Ha IUIOCKOCTU. [losipHble, LMIMHApPUYECKHE U cepuyeckue
KOOPJIMHATHI TOUYKHU.

Tema 2. Ckaasipuoe mnpousBenenne BekTopoB (1 wyac). CsoiicTBa
CKaJIIPHOT'O MPOU3BEICHMUS.

Tema 3. BekTopHoe M cMelIaHHOe Npou3BedeHusi BekTopoB (1 uac).
CBolicTBa MPOU3BEICHUM.

Jlureparypa: [1], ro. 7.

Pazoen 8. Ilpamasn nunusn na naockocmu (2 uaca)

Tema 1. YpaBHeHue mnpsiMoii ¢ yriioBbiM ko3dpduuuentom (1 wyaca).
[loHATHEe ypaBHEHHS NPSAMOM Ha IUIOCKOCTH. YPaBHEHHE NPSIMOM C YIJIOBBIM
koapurmentom. Obmiee ypaBHeHue mpsiMoil. HemonHble ypaBHEHHs MPSMOM.
YpaBHEHHE IPSMON «B OTPE3KAX». YTOI MEXKIY NPSIMBIMH.

Tema 2. /Ipyrue Buabl ypasHenuit npsimoit (1 4ac). YpaBHeHue npsamoi,
INPOXOJSIIE Yepe3 JaHHYK TOYKY B 3aJaHHOM HAIpaBJICHUHU. Y pPaBHEHHE
MPSIMOU, TTPOXOSAIIEN Yepe3 IBE NaHHbIe TOUKU. HopmasibHOE ypaBHEHUE TIPSIMOMU.
PaccrosiHue OT TOUKM 10 IPSAAMOU Ha IIJIOCKOCTH.

Jluteparypa: [1], ri. 8.



Pazoen 9. Ilnockocmo u npaman a1unus 6 npocmpancmaee(3 vaca)

Temal. Ilnockocts B mpoctpancTBe (1 4ac). YpaBHEHHE IUIOCKOCTH B
BEKTOPHOM BHJI€. YPAaBHEHUE IUIOCKOCTH, MPOXOAIICH 4YEpe3 TaHHYIO TOYKY
NEPHEHANKYJIIPHO JaHHOMY BEKTOPY (BEKTOPY HOpMalld K IJIOCKOCTH). OOiee
YpaBHEHHUE IUIOCKOCTU. HemnoliHble ypaBHEHUSI TUNIOCKOCTU. Y PaBHEHHE MJIOCKOCTH
«B 0oTpe3kax». HopMHpOBaHHOE ypaBHEHUE IUIOCKOCTH. PaccTOssHME OT TOYKHU 10
IJIOCKOCTU. YTOJ MEXAY IUIOCKOCTSMHM. Y CIOBHE MAPAJIIENBHOCTH IIJIOCKOCTEH.
Y ciioBue NepneHauKyJISIPHOCTH INIOCKOCTEN. Y paBHEHUE IOCKOCTH, MPOXOSAIIEH
4yepe3 TP JaHHBIE TOUKH, HE JISIKAIINE Ha OJTHOM MPSMOM.

Tema 2. Ilpamasi auausi B npocrpancrBe (1 wac). OOmme ypaBHEHHS
npsAMorM B mpocTpaHcTBe. Hampapistromuii BekTop mnpsimol. Kanonmyeckwue
ypaBHeHUs1 IpsMou. [lapamerpuyeckue ypaBHEHHS NPSAMOW. YTroda MEXAY
NPSAMBIMA B TPOCTPAHCTBE. YCJIOBHE MAPAUICIBHOCTA TMPAMBIX. Y CIOBHUE
MEPIEHIUKYJISIPHOCTU MPSIMBIX.

Tema 3. Ilpsimas u miaockocts (1 vac). [Tygok miockocreit. Och mydka Kak
npsiMasi, TpUHAJJIeKAIass BCEM IUIOCKOCTSM Mydka. YTOJ MEXAy HOpsSMON U
IUIOCKOCTBIO. Y CIIOBHE MapajuIeIbHOCTA NPSMOM M IUIOCKOCTH. Y CIIOBUE
MEPIEHIUKYJISIPHOCTU MPSIMOU U TJIOCKOCTH.

Jlurepatypa: [1], ri. 10.

Il. CTPYKTYPA U COAEP)KAHUE NPAKTUYECKOH YACTHU KYPCA
IIpakTnueckue 3anaTus (72 yaca)
Bansituel. Matpuubl (2 4yaca). Ilonstue wmatpuipl. Omnepanuu Haja
MaTpHUIaMHU.
3ansitne 2. JluHeliHasi He3aBHCHMOCTh W JIMHEHAsi 3aBHCHMOCTH (2
yaca). Ctoynlupl ¥ CTpoKU. JIMHEHas: 3aBUCUMOCTb M HE3aBUCUMOCTh CTOJIOIOB U
cTpok. CBOICTBA JINHEWHO 3aBUCUMBIX U JINHEWHO HE3aBUCUMBIX COBOKYITHOCTEH.
Bansitue 3. Omnpeneauresn. Panur wmarpunnsl (4 w4aca). Ilonsrtue
onpenenuTensa. Beraucinenue onpenenuTeneii TpETbEro U YETBEPTOro MOPSIAKOB.

bazucupiil MuHOp. CIOCOOBI BEIYMCIICHUS PaHTa MATPHIIBI.



3ansaTue 4. Ooparnas marpuna (4 4gaca). [lorsTue oOpaTHOW MaTpPHIIBI.
Brruncnenmne o6paTHON MaTpPHULIBI.

Bansitne 5. Pemenue kKpamepoBckux cucreM (2 waca). Pemienue
KpaMEpOBCKHUX CUCTEM JABYMs criocobamu: no popmynam Kpamepa u ¢ moMonibio
0OpaTHOI MaTPHUIIBL.

Bansitne 6. Meron I'aycca (4 waca). DiaeMeHTapHbIC NPEOOpPa3OBaAHUS
CUCTEMBI JINHEVHBIX YpaBHEHUN. MeTon ['aycca. IIpuBenenrne 0CHOBHOM MaTpHIIbI
CHUCTEeMBbl K BepxHEll TpameueunganbHoil ¢opme. basucHele u  cBOOOIHBIC
nepeMeHHble. MccnenoBanue coBMectHocTH CJIAY. OOpaTHbIi X0a MeToja
["aycca. MccnenoBanue JMHEWHON 3aBUCUMOCTH CTPOK M CTOJIOLOB C MOMOUIBIO
metona ["aycca.

3anaTue /. JluHeliHasi 3aBHMCHMOCTD M HE3aBHCHMMOCTb 3JIEMEHTOB
a0CTPaKTHOro JWHeliHOro mnpocrpancrBa (4 w4aca). [IpocTpaHCTBO CTpOK,
IPOCTPAHCTBO CTOJOLIOB, MPOCTPAHCTBO MATpPHUIl, MPOCTPAHCTBO MHOTOYJICHOB
onpefeneHHon creneHu. llpencraBieHue »sjaeMeHTa MPOCTPAHCTBA B BHJIE
JUHENHOM KOMOMHAUMU JPYTrUX 3JIEMEHTOB 3TOr0 MPOCTpaHcTBa. JIMHeiHas
3aBUCUMOCTb U HE3aBUCUMOCTB JJIEMEHTOB JIMHEHHOTO IPOCTPAHCTBA.

3ansaTue 8. ba3uc u koopaunartsl (4 yaca). [lonstue Gaszuca JMHEHHOTO
npocTtpaHcTBa. OTBICKAaHME KOOPAMHAT ITPOM3BOJIBHOIO 3JIEMEHTA JIMHEWHOIO
IPOCTPAHCTBA OTHOCUTENBHO (PUKCHUpPOBAHHOrO Oas3uca MpocTpaHcTBa. MaTpuua
nepexoAa OT OJHOro 0a3uca JIMHEWHOTO MPOCTPAHCTBA K Jpyromy. BeipaxeHue
KOOpPJIMHAT IPOMU3BOJBHOIO 3JEMEHTA JMHEHHOTO IMPOCTPAHCTBA OTHOCUTEIBHO
OJIHOTO 0a3uca yepe3 ero KOOpAMHAThl OTHOCUTENBLHO JIPYroro dasuca.

3austue 9. IoanmpocrpancrBa. IlpocTpaHcTBO pelieHUil OJHOPOIHOIM
CJAY (4 uaca). [IloHsrne JMHEHHOrO MOAMPOCTPAHCTBA  JIMHEHHOTO
npoctpancTBa. Oneparuu Hajx mnoAnpocTpancTBamu. I[IpocTpaHCTBO perieHuit
oaHoponHoii CJIAY. basuc mpoctpanctBa pemieHuit ogHopoanoit CIIAY —
bynnamentanbHas cucrema pemenuid (DOCP). Orpickanne nHopmanbHOU DCP

oaHopoaHoit CJIAY.



3anaTue 10. JluneiiHble omepaTopbl W JIMHeiiHble TNpPeo0pa3oBaHUSA
JIMHeHbIX nmpocTpaHcTB (6 vaca). [lonarue nuneitHoro omneparopa. Onepanuu
HaJ TMHEHHbIMU orniepaTopamu. [lonsTre nuHeitHOro npeodpaszoBanus. Onepanuu
HaJ[ TMHEWHBIMU TIpeoOpa3oBaHUsIMU. Sapo U 00pa3 JIMHEWHOTO TPeoOpa30BaHU.
Panr u nedexr nuneitHoro npeobdpazosanus. Kpurepuit o0paTUMOCTH JIMHEHHOTO
npeoOpa3oBaHusI.

3ansaTue 11. MaTtpuna JauHeiiHoro npeodpaszosanus (4 yaca). IlonsTue
MaTpUIlbl JUHEHHOTO TmpeoOpa3oBaHMs B JIaHHOM 0Oasuce  JIMHEHHOro
npoctpaHcTBa. CBsi3p MeXAy KOOpAuWHaTaMu mpoodOpaza U oOpasza 3jleMeHTa
JUHEMHOT0 MPOCTPAaHCTBA. BrlpaxkeHne MaTpullbl JUHEHHOro npeoOpa3oBaHUs B
OJHOM Oa3uce yepe3 €ro Marpuily B JpyroM Oasuce. XapaKTepUCTHUECKUN
OINPEJEIHUTEINb JUHEHHOrO MpeoOpa3oBaHusl.

3ausgitue 12. CoOcTBeHHble 3HA4YeHHS] M COOCTBEHHbIe BEKTOPBI
JUHEeHOTo mpeodpa3oBanus (4 4yaca). Berumcienue coOCTBEHHBIX 3HAYCHHIA
JUHEHHOr0 MpeoOpa3oBaHUsl KaK €ro JEeUCTBUTENIbHBIX XapaKTEPUCTHUYECKUX
KOpHEW. AunreOpandeckass KpaTHOCTb COOCTBEHHOrO 3HaueHus. Brrumcienue
KOOPJIMHAT COOCTBEHHBIX BEKTOPOB KaK HEHYJEBBIX PEIIEHUI COOTBETCTBYIOIIMX
onHopoansix CJIAY. T'eomerpuueckasi KpaTHOCTb COOCTBEHHOTO 3HAuYCHHS.
[TpuBeneHre MaTpuUILbl IMHEHHOTO Pe0Opa30BaHusl K AMATOHAILHOMY BULY.

3ansitue 13. EBkiauaoBbl mpoctpancrBa (2 wyaca). OpTOroHaIbHOCTH
AJIEMEHTOB €BKJIMJOBa MpocTpaHcTBa. Marpuma ['pama 0a3uca eBkiIMaoBa
IIPOCTpPaHCTBA. J[ONOJIHEHHE OpPTOTrOHAJIBHOW CHUCTEMBI BEKTOPOB E€BKJIUIOBA
npocTpaHcTBa A0 6azuca. OpTOHOPMUPOBAHHBINA 0a3UC €BKJIMI0BA MPOCTPAHCTBA.
[Ipouecc oproroHanu3anuu.

3ansaTne 14. OproroHajbHble MATPUIBI W  OPTOrOHAJbHBIE
npeoopazoBanusi. CumMerpuyeckue mnpeodpasoBanusi (4 uaca). CpoiicTBa
OpTOTrOHaNBHBIX MaTpuil. CBOMCTBa OPTOrOHAIBHBIX MpeoOpazoBanuil. CBoilcTBa
COOCTBEHHBIX  3HAUEHMH U  COOCTBEHHBIX  BEKTOPOB  CHUMMETPUUYECKUX

npeoOpa3zoBaHuU.



3anusaTue 15. KBagpaTuunbie ¢opmbl (6 vaca). MaTpuna KBaapaTUYHOU
dbopmbl. Meton Jlarpanxka npuBefeHUsT KBaAPAaTUYHON (GOPMBI K KAHOHHYECKOMY
Buny. WMHIEKChl WHEpIUU JEUCTBUTENBbHOW KBajapatudHou Qopmbl. Kputepwii
CunpBecTpa MOJOKUTENBHOW M OTPULATEIBHONW ONPEIEIEHHOCTH KBaJIpaTUYHOM
bhopMBI.

3ansiTue 16. JIuHeiiHbIe ONepanMy HAJ reOMeTPUYECKUMHU BeKTOpamMu (2
yaca). CJ0XXe€HHE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha 4uciao. Beunranue
BeKTOpoB. KommanapHocTe BekTOpoB. IIpoekuns BekTopa Ha ocb. [[ekapTOBbI
MPSIMOYTOJIbHBIE KOOPAUHATHI BEKTOPA U TOYKH.

3ansatne 17. CkajsipHoe, BEKTOPHOe WM CMeIIaHHOe IPOU3Be/ieHHe
BeKTOpPOB (4 yaca). OnpeneneHue U CBOMCTBA CKaJISIPHOTO MPOU3BEICHUS IBYX
BEKTOPOB. BpIUnCleHnEe CKaJIspHOrO MPOU3BEAECHUS BEKTOPOB, 3aJaHHBIX
JIEKapTOBBIMU TPSIMOYTOJIBHBIMU KOOpAWMHATaMU. KpuTepuil OpTOroHAIIBHOCTH
BEKTOPOB. Bprumcienue yria mexay Bekropamu. OmnpenesieHHWe M CBOMCTBA
BEKTOPHOIO IMPOM3BEACHUS JBYX BeKTOpoB. [lmomanm mnapamnenorpamMmma  u
TPEYTOJbHUKA, MOCTPOCHHBIX HA JAHHBIX BEKTOpax. BpruucieHue BEKTOPHOTO
MPOM3BEICHUSI  BEKTOPOB,  3aJaHHBIX  JICKAPTOBBIMU  MPAMOYTOJbHBIMHU
koopauHatamMu. (CMelIaHHOE TpOUW3BEACHUE Tpex BekTopoB. (CBoNcCTBa
cMeniaHHoro  mnpousBefeHusa. OObeM  napaienenunena W MHPaAMHUIBI,
MOCTPOCHHBIX HA JAHHBIX TPEX BEKTOpax. BbIUHCIEHHWE CMEMIaHHOTO
MPOU3BEACHUSI  BEKTOPOB,  3aJaHHBIX  JEKAPTOBBIMH  MPSMOYTOJIbHBIMU
KOOpJIMHATaAMH.

3ansitue 18. Ilpsimasi 1MHUA HA TWIOCKOCTH (3 Yyaca). YpaBHEHHE IPSIMOM C
yrIoBeIM K03 duiimentom. OO0Iiee ypaBHEHHE TPSIMO Ha TIOCKOCTH. HemomHbie
YPaBHEHUS MPSIMOU. YpaBHEHHUE NPSAMOM «B OTPE3KAX».YTOJ MEXKIY IPAMBIMH.
YpaBHEeHHE NPSAMOW, MNPOXOASALIEH 4Yepe3 [aHHYH TOYKY B  33JlaHHOM
HAIpaBJICHUU. YPAaBHEHHUE TMPSIMOU, MPOXOIAIIEH YEPE3 JBE JaHHBIE TOYKH.
PaccrosiHue OT TOUKHU 10 IPSMOI.

3austue 19. [laockocrh (2 yaca). OOmiee ypaBHeHHe TuiockocTu. CBsizka

TUIOCKOCTEN. HemomHble ypaBHEHU INIOCKOCTU. Y PABHEHUE MIIOCKOCTH «B



oTpe3kax». PaccTossHue OT TOYKM A0 IUIOCKOCTH. YTOJI MEXAY IUIOCKOCTSIMM.
[leprieHIUKYISIPHOCTh U TAPAJUICIBHOCTh IIOCKOCTEW. YPaBHEHUE IUIOCKOCTH,
MIPOXOAIIEH YEPE3 TPU JAHHBIE TOUKH.

Bansitne 20. Ilpsimasi B mpocrpancrBe (3 uwaca). OOmme ypaBHEHUS
MPSAMOM B MIPOCTPAHCTBE KAaK CHCTEMA YPABHEHUU IIOCKOCTEM, MEPECEKAIOIINXCS
10 JTaHHOM TipsAMoil. Hampapistomuii BekTop npsamoi. Kanonnueckue ypaBHEHUA
npsamoil. Ilepexon oT oOmuUX ypaBHEHUH MPSAMOM K KaHOHHMYECKUM YPABHEHUSIM.
[TapameTpruueckue ypaBHEHUS MPSMOW. YTOJ MEXAY NPSMBIMH B IPOCTPAHCTBE.
VY cii0oBue napajuieIbHOCTH MIPSAMBIX. Y CIIOBUE MEPIIEHAUKYIISIPHOCTHU MPSIMBIX.

Bansitne 21. IlnockocTh W mpsiMasi JUHUS B mpocTpaHcTBe (2 vaca).
[Iygyox mockocted. Ochb mydka. Yrol MEXAy MpAMOM U IUIOCKOCTBIO.
[TapajuteIbHOCTP  TIPAMOM M IUIOCKOCTH. [lepneHIuKyIsIspHOCTH NOpSIMOU U

IITOCKOCTH.



I1l. YHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSH

Y4e0HO-MEeTOIUYECKOE o0ecrnieueHue CaMOCTOSITEIbHOM paboThI

oOyyarommxcss MO JUCHMIUIMHE «JIMHeWHass anreOpa» TPEACTaBICHO B

[Tpunoxxenuu 1 u BKIItOYaeT B ceOsl:
— TaH-TpadUK BBHITIOTHEHUS CaMOCTOSTEIBHON PaOOThI MO JAWCIHIUINHE, B
TOM YHCJIC TPUMEPHBbIC HOPMbI BpEMEHH Ha BBITIOJHEHUE 3aTaHUI;

— XapaKTCpUCTHKA Sa,Z[aHI/Iﬁ JJIA CaMOCTOSITCIbHOM pa6OTI>I 06yqa10m1/1xc;1 )41

MCTOAUYICCKUC PCKOMCHAAIIWHU 110 UX BBIIIOJIHCHHUIO,

TpeOOBaHUS K

MPEJCTABICHUIO U

CaMOCTOATENbHON padOThI;

KPUTEPHUH OLIEHKH BBIOJIHEHHUS] CAMOCTOSATEILHON paOOTHI.

IV. KOHTPOJIb JOCTUKEHUS LIEJIEA KYPCA

0(pOpMIICHUIO  PE3YJIbTATOB

KonTpoaupy OueHo4YHbIE CpeACTBA
emble
Ne pasaensnl / Kons! u 3Tansl popmMupoBanus TIPOMEAKYTO
n/n TEMBbI KOMIIeTEeH Ui Te]cymp[ﬁ KOHTPOJb Hasd
aTTecTanu
AUACHHILTAH
bl "
1 | Pazgen 1, OK-4 koHcrexT (ITP-7); Bompocsr k
3HaeT COBpEMEHHBIE
Tema 1, Tema JK3aMEHY
METO/IbI H | KOHTpOIBHAs paboTa | 5 g _40 (
2 UHCTPYMEHTApHI 1-3 (ITP-2); Y,O 1)
Paznen 2I, JTUHEHHOM  anreOpsl |
Tema 1, Tema aHAJUTHYECKOMN W3 1-6 (ITP-13,
2 reOMETpUN I1P-15)
Paznen 31, Ymeer ucnons3oBarh | koncnekT (ITP-7); Bonpocs! k
Tewma 2, Tema METOIBI U | KOHTpoJbHas paboTa | sk3aMeny 1,
3 MHCTpYMEHTapHii 1-3 (TTP-2); 5,8 -40 (
Pasnen 4, nuHeHo  anre6pel  u | /13 1-6 (TTP-13, YO -1)
AQHATUTUYICCKOM I1P-15)

Tema 1, Tema
2

Pasgen 8,
Pazgen 9

T€OMETPHUH JIJIsl PEILCHHUS
THUIIOBBIX MAaTEMATHUYCCKUX
3aja4 B 3TOH cdepe u
BOCIIpHUATUSA COBPEMCHHBIX
TEKCTOB o
HKOHOMHUYECKOU TEOPHH




Bmageer wmeromamu  u | koncmekt (ITP-7); Bomnpocs k
WHCTPYMEHTapueM KOHTpOJIbHAsI paboTa | FK3aMeHy
nauHeWHouW  anreOpel  u | 1-3 (ITP-2); (YO -1)
AHAIIMTUYECKON N3 1-6 (ITP-13,
reOMETPHH s | T1P-15)
BOCTIPUSITHSI "
WCIIOJIb30BAHUS
JOCTHKESHHH HaYKH,
TEXHUKU B
npodeccuoHanbHOH chepe
2 Paznen 1, OK-5 3Haer meTonpl, | koHcnekt (ITP-7); Bormpocer k
Tema 1, Tema HHCTpYMEHTapuit U | KOHTpOJIbHAs paboTa | DK3aMeHy
2 0a3oBbIC pesyabratel | 1-3 (TIP-2); (YO -1)
Pasien 2| JTUHEHHON anreOpsl U a3 1-6 (ITP-13,
' AHATMTHYECKOM I1P-15)
Tema 1, Tema R
2 Ywmeer UCIoJb30BaTh | KoHcmekT (I[TP-7); Bormpocsr k
Pazmen 3lI, METO/IbI U | KOHTPOJIbHAS paboTa | 3K3aMeHY
Tema 2, Tema WHCTpYMEHTapuit 1-3 (ITP-2); YO -1)
3 auHenHon  anrebper  u | U3 1-6 (ITP-13,
Pasnen 4, AHAJTUTHYCCKOM I1P-15)
Tema 1, Tema TCOMETPHH IS aHaM3a
KOJIMYECTBEHHBIX
2 COOTHOUICHUM, pELICHUs
Pasjen 8, CHCTEM JIMHEHHBIX
Paznen 9 ypaBHEHUH
Bnageer cnenumansueiMu | KoHcrekt (ITP-7); Bormpocsr k
TEOPETUIECKUMU Y | KOHTpOJIbHAS paboTa | dK3aMeHY
npaktuueckuMu Metoaamu | 1-3 (ITP-2); (YO -1)
nuHeWHOW — anrebper  u | U3 1-6 (TTP-13,
AHAITUTHYECKOU ITP-15)
TEOMETPHH JUTS
dhopmanuzanuu
SKOHOMHUYECKOU
nH(pOpMaLIUY U €€ aHAINU3a

TuroBble KOHTPOJIBHBIE 3aaHUS, METOANYECKUE MATEPHUAIIBI, OTIPEAEIISIOLINE
MpoLEIypbl OIICHWBAaHWSA 3HAHWWA, YMEHUHW W HaBBIKOB M (WJIM) ONBITA
NEeATEIbHOCTH, a TaKKe KPUTEPUM M MOKa3aTesld, HEOOXOAMMbIEC ISl OLEHKU
3HAHWM, YMEHUW, HABBIKOB W XapakTepusylomme J3Tamnbl (HOPMHUPOBAHUS
KOMIIETEHLIMA B TPOIECCE  OCBOEHUS  00pa3oBaTENbHOW  MPOrpaMMBblI,

npeacrasieHsl B [Ipunoxenun 2.




V. CIIMCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOINUYECKOE OBECIIEYEHUE JUCHUIIVINHBI

OcHoBHas TuTEpaTypa
(3/1eKMpPOHHbIE U nedamHble U30AHUS)

1. Bobwinera, T.H. Jluneiinas anreOpa u aHaIMTHUECKass TeOMETPHS [ DIEeKTPOHHBIHI
pecypc]: yaebno-meToamaeckoe nocodue/ boowsuiera T.H., Kupbsaosa JI.B., Turosa
T.H.— Dnektpon. TekcroBbie fanubie.— M.: MUCHU-MI'CY, Aii [Iu Op Meaua, 9bC
ACB, 2018.— 144 c. http:/Awww.iprbookshop.ru/80626.html

2. Enpkun, A.I'. JluneitHas anreOpa u aHaIUTHYECKasi TeOMETpUs [ DNIEKTPOHHBIN
pecypc]: yuebnoe nocooue/ Enpkun A.I'.— DieKTpoH. TekcToBbIe JaHHbIe.— CaparToB:
By3oBckoe odpazoBanue, 2018.— 95 c. http:/Aww.iprbookshop.ru/77939.html

3. Kpemep, H. 111. Boiciast matemaTrka juist skonomuctos / H. I11. Kpemep, b. A.
[Iytko, . M. Tpuumn, M. H. ®punman ; nox pen. H. I11. Kpemepa. M.: M3narenscTtBo
FOHUTU-IAHA, 2015.—479 c. http://znanium.com/catalog/product/872573

4. Jluneitnas anreOpa 1 aHarmMTHYecKas reomerpust. [Ipaktukym: YuebHoe nocobre
/ A.C. boprakoBckuii, A.B. Ilantenees. - M.: HUL] UH®PA-M, 2015. - 352 c.
http://znanium.com/catalog/product/476097

5. Maremaruka jyisi SJKoHOMUYeCcKoro OakanaBpuarta: YueOHuk / Kpacc M.C.,
Uynpeios  bJII. -  M.HUL[ HWH®DPA-M, 2017. - 472 .
http://znanium.com/catalog/product/558399

JlonosHUTEIbHAS JIUTEpaTypa
1. Marematuka Jijisi SKOHOMUCTOB: OCHOBBI TEOPHUH, IPUMEPHI U 3a/1a4H : yueO.
nocooue / A.W. Tecuanckuii. — M. : By3oBckuii yueOnnk : UTHOPA-M, 2016. — 520 c.
http://znanium.com/catalog/product/544926
2. Tlogyonast MUJL. Jlunetinas anrebpa. Yacts 1 [DnekTpoHHSBIM pecypc]: yueOHo-
MeTtoaudeckoe nmocodue/ [Mommyonas M.JI., CeepanioBa E.I'.— D1eKTpOH. TEKCTOBBIC
TaHHBIEC.— Capatos: By3oBckoe obOpa3oBaHue, 2016.— 44 C.

http://www.iprbookshop.ru/58325.html


http://www.iprbookshop.ru/80626.html
http://www.iprbookshop.ru/77939.html
http://znanium.com/catalog/product/872573
http://znanium.com/catalog/product/476097
http://znanium.com/catalog/product/558399
http://znanium.com/catalog/product/544926
http://www.iprbookshop.ru/58325.html

3. [IpakTukyM 1O JIMHEWHON W TEH30pHOU anredpe [DNeKTpoHHBIA pecypc]:
yueOHoe nocobue/ O.H. KazakoBa [u ap.].— DJEKTPOH. TEKCTOBBIE JIaHHBIC.—
Openodypr: OpenOyprckuii rocynapctBeHnbiil yausepeurer, ObC ACB, 2017.— 117 c.
http://www.iprbookshop.ru/78815.html

4. PoxnectBeHckuid, K.H. DneMeHTbl nuHENHHON anreOpbl U aHAIMTHYECKOMN
rE€OMETPUH C MPUIOKEHUSIMU B YKOHOMHUKE U YIIPaBICHUU [DNEKTPOHHBINA pecypc]/
PoxnecrBenckuii K.H.— OnektpoH. TekcroBble aaHHble.— Tyma: HWHCTHTYT
3aKOHOBEICHUS u yIIpaBJICHUS BIIA, 2018.— 136 C.
http://www.iprbookshop.ru/80641.html

5. Pybamkuna, E.B. Jluneitnas anredpa. Jluneiinsie onepatopsl. KBaapaTuunbie
dbopmbl. KommuiekcHbie uncia: YueoHoe nocooue / Pybamkuna E.B. - M.: HUAIL]
NH®PA-M, 2016. - 38 c. http://znanium.com/catalog/product/544419

6. Cubupsikos, E.b. Kpatkuii kypc nmuHeiHON anreOpsI [ DIEKTPpOHHBIN pecypc:
yaeOHoe nocooue/ CubupsikoB E.b.— DnekTpoH. TeKCToBbIe JaHHbIe.— HOBOCHMOMPCK:
CubupcKuil TOCyJapCTBEHHBIN YHUBEPCUTET TEJICKOMMYHHKAIMA U WH()OPMATHKH,
2015.— 39 c. http:/AMmww.iprbookshop.ru/45475.html

7. Yeromun, A.I1. JIuneiinas anreOpa v aHATUTHYECKAs TE€OMETPUSI [ IIEKTPOHHBIN
pecypc]: yueOHoe nocooue/ Yeromud A.I1.— DnekTpoH. TeKCTOBbIE TaHHbIe.— POCTOB-
Ha-Jlony:  FOxwuwni  denepanpubiii  yHuBepcuter, 2015— 149 c.
http://www.iprbookshop.ru/68568.html

8. llleBuos, I'.C. JluneitHas anreOpa: Teopus W MPUKJIAIHBIC aCTIEKThI: YUeOHOe
nocobue / I'.C. IlleBuoB. M.: — Maructp: HUL[ UH®PA-M, 2014. - 544 c.
http://znanium.com/catalog/product/438021

9. lllepcro, C.B. AHanuTn4eckas TeOMETpUs U TMHEWHas anreopa. MaTpuiisl u
CHCTEMbI ypaBHEHHH [ DJIEKTPOHHBIN pecypc]: yueOHo-MeToauueckoe mocodue/ [lepcto
C.B.— DnekTpoH. TekcToBbie qanHbie.— M.: M3natensckuit [lom MUCuC, 2015.— 17
c. http:/imwww.iprbookshop.ru/64171.html

10. DJeMeHTHI IMHEHHOM anreOpbl [ DJIeKTPOHHBIN pecypc]: yueOHoe mocooue/

T.A. I'ynaii [u 1p.].— DIEKTPOH. TEKCTOBbIE JaHHbIC.— CTaBponosib: CTaBpPOIOJILCKUIA


http://www.iprbookshop.ru/78815.html
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TOCy/IapCTBeHHBIN arpapHbiii  yHuBepcuter, CepBucmikona, 2017.— 88 c.

http://www.iprbookshop.ru/76070.html

Ilepeyennb pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AnTepHe
1. DnextpoHHas onoInoTeka u 0a3bl JTAHHBIX JIBOY

http://dvfu.ru/web/library/elib

2. DrexkTpoHHO-OMOIMOTeUHas cuctema «Jlanpy http://e.lanbook.com

3. DnexkTpoHHO-OMOMMoTeuHas cucrteMa «HaydHo-M31aTenbCcKoro eHTpa

NH®PA-M» http://znanium.com

4.  DnexTpoHHO-OMOIMOTEYHAs cucrema bubmmoTex.

http://www.bibliotech.ru

5. DIeKTpOHHBIH Katajgor Hay4yHoi OubOmmoreku JIB®Y http://ini-
fb.dvgu.ru:8000/cqi-bin/gw/chameleon

6. Hayunas oubmmorexka KudepJlenunka: http://cyberleninka.ru/

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U IPOrPpaMMHOI0 odecredeHust
Microsoft Word
Microsoft Excel
Microsoft PowerPoint
Microsoft Publisher

Koncynprantllmtoc / 'apanT

L e A o

Microsoft Internet Explorer/ Mozilla Firefox/ Opera

VI. METOAUYECKHUE YKA3ZAHUA 110 OCBOEHUIO JUCIHIUTIJIMHBI

Pekomenoayuu no na1anupoeanuio u Op2anu3ayuu 6pemeHu, 0meedeHHo20
Ha u3yyeHue OUCYUNIUHbL
[manupoBaHue — BaKHEWIAA YepTa YEJIOBEUECKOU ACATEIBHOCTH, OAUH U3

XapaKTEPHBIX, 00S3aTEIBbHBIX MPU3HAKOB YeJIOBEUeCKoro Tpyaa. s opranuzanuu
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CIIO)KHOM y4eOHOHM AESITeNbHOCTU O4eHb 3(()EKTUBHBIM SIBISETCS MCIOIb30BaHUE
CpPEICTB, HAMOMUHAIOIIMX O  CTOSIIMX T[epeJ  HamMu  3ajJadax, Hx
MOCJIEIOBATEILHOCTH BBIMOJHEHUA. TakuMu cpecTBaMu MOTYT ObITh MOOMIIBHBIN
TenedoH, UMEIIMUNA TPOrpaMMy OpraHaif3epa, BKIIOYAIOIIETO OyIWIbHUK,
KaJICHJapb M CIHCOK JIeJ; TaiMephl, HAIIOMUHAIOIINE O BBHIMIOJHEHUU 3aIaHUi 110
JTUCUTUIMHE; KOMIBIOTEPHBIE MPOTPAMMBI COCTABJICHHSI CITIMCKA JIEJI, BHIICIISIONINE
CPOYHBIC U B)KHBIC JIETa.

CocraBneHue CrucKa JIeJ — MEePBhIN mar K opraHu3anuu BpeMeHu. CIucok
UMEeT TO TMPEUMYIIECTBO, YTO TO3BOJISIET BUJIETh BCIO KapTHUHY B IEJIOM.
VYnopsgouenue, kiaccupukanus Jiel B CIUCKE — BTOPOM Iar K OpraHu3aluu
BPEMEHU.

PerynspHocTh — mepBoe ycioBHE MOHMCKOB 0oisiee 3(P(HEeKTUBHBIX CIOCOOOB
paboTel. Pexomenayercs BbIOpaTh OAWH JIGHb HEACHH JUIA  PETYJSIpHOU
MOJATOTOBKY 10 TUCHHUIUIAHE. PerysipHOCTh HE MPOCTO MO3BOJISET MOATOTOBUTHCS
K JIeJy, OHa CO3/JaeT HAacTpPOM Ha 3TO JEN0, MO3BOJSET BbIpAOOTaTh IpaBHIIA
BEITIOJIHGHUS Jiefa (HampuMep, CHadajga MpopaboTKa MaTepuana JICKIUH,
y4eOHUKa, YTEHUE TMEPBOMCTOYHMKA, 3aT€M BbIJEICHHE U (DUKCUPOBAHUE
OCHOBHBIX HJICH B TETPaJIH).

YtoObl OOJErYuTh BBIMOJHEHUE 3aJaHUM, HEOOXOJUMO ONPEACIIUTh
BpEMEHHbIE paMKu. ExkeHenenpHas moAroToBKa Mo AUCIHUILINHE
«MaremaTrdecKiue METOJbI U MOJICTTH B SKOHOMHUKE» TpeOyeT BPEeMEHHBIX 3aTpar.
UeTtkoe (ukcupoBaHUE MO BPEMEHU PETYJSPHBIX JIEJ, 3aKperjieHuE 3a HUMU
OJIHAX M TE€X € YacOB — BAXHBIM mIar K opraHuzanuu BpemeHu. [lpu yuere
BpEMCHH HAJI0 IOMHUTH 00 OCHOBHOW IIeJIM paIllMOHAIM3AIUU — TIOJYYHTh
HanOoNbIui A(HEKT ¢ HAMMEHBITUMHU 3aTpaTaMy. YYeT — JIUIIb CPEICTBO JIs
pelIeHUsT OCHOBHOM 3aJ1aui: COKOHOMHUTH BPEMSI.

[Io MHEHHMIO CHEIUATUCTOB IO TICUXOJOTHH, BAXHOCTh IJIAHUPOBAHHS H
BBHITIOJIHEHUS JIeNT 00YCIIOBIMBAETCS TAK)KE TEM, YTO Y HAC HAKAIJIMBAIOTCS Jena,
3aJlayd WIIA UJEH, KOTOPhIE MBI HE pealn3yeM, OTKIIAIbIBaEM Ha IMIOTOM — BCE ATO

HCTAaTHUBHO CKa3bIBACTCA HA HAILICM BHYTPECHHEM COCTOSAHHHA B LICJIOM.



Baxxnast posib B opraHu3anuu yueOHOUW IesATeIbHOCTH OTBOJUTCS MPOTpaMMe
JUCUUIUIMHBIL,  Jalolias  MpPEJACTaBlIEHUE HE TOJBKO O  TEMaTHYEeCKOU
MOCJIEIOBATEILHOCTH U3YUYEHHUs Kypca, HO U O 3aTpaTrax BPEMEHHU, OTBOJIMMOM Ha
U3yUYCHHE Kypca. YCHENIHOCTh OCBOCHHSI AUCUMUIUIMHBI BO MHOTOM 3aBUCHUT OT
MPaBUJIBHO CIJITAHUPOBAHHOTO BPEMEHH IPU CaMOCTOATENBHON IMOJArOTOBKE (B
3aBHCHMOCTH OT CIICIHAIBHOCTH OT 2 — 3 710 5 4acOB B HEJICIIIO).

Onucanue nociedosamenvnocmu Oeiicmeuil odyuarouwuxcsa (anrzopumm
U3y4eHUus OUCYUNTIUHDL)

Haunnas wu3ydyenue pucuuiuiiHbl «JIuHeliHas  anreOpa», CTYIEHTY
HEO00XO0IUMO:

— O3HAaKOMHUTBCA C TMPOrPaMMoOi, U3YYUTh CIHCOK PEKOMEHIyeMOun
JUTEPATYPHI; K MporpaMMe Kypca Heo0X0auMO OyJIeT BO3BpAIaThCsl MMOCTOSHHO,
0 Mepe YCBOCHHS KaXJOW TEMbl B OTICIBHOCTHU, JJISI TOTO YTOOBI TMOHSTH:
JIOCTATOYHO JIM TIOJIHO U3yYEHBI BCE BOIIPOCHIL;

— BHHUMATEJIBHO pa3o0paTbCsd B CTPYKType IUCHMUIUIMHBI «JIMHEelHas
anreOpa», B CUCTEME paclpejeieHus yueOHOro Marepuaia Mo BHUJIaM 3aHSTUH,
dbopmMaM KOHTPOJIS, YTOOBI UMETH MPEJICTABICHUE O KypCe B 1IEJIOM, O JICKIIMOHHOU
Y MIPAKTUYECKOM YaCTU BCETO Kypca U3yUECHHS;

— TmepenucaTth B TETpajab Ui JIGKIUMWA (HA OTAENbHOM CTpaHWIE) H
MPUKPENUTh K BHYTPEHHEH CTOpOHE OOJOXKKH CTPYKTYpy U COJep KaHHe
TEOPETUYECKOW YacTH Kypca, a B TETpajb JJIsI MPAKTUYECKUX 3aHSITUUH — TEMBbI
MPaKTUYECKUX (JIaOOPATOPHBIX) 3aHATUH.

[Ipy mnoOATrOTOBKE K 3aHATUAM MO JucuuiuinHe «JIuHelHas anreOpay
HEOOXOJIMMO PYKOBOJCTBOBAThCSA HOPMaMHM BPEMEHHM Ha BBITIOJIHCHUE 3aJaHUM.
Hampumep, npu moAroToBKe K 3aHATHIO HA TPOPAOOTKY KOHCTIEKTA OJTHOW JICKIIUH,
y4eOHUKOB, KaK MpaBwuiio, oTBoautcs oT 0,5 daca A0 2 4YacoB, a Ha H3y4YCHHE
MEPBOMCTOYHUKOB 00BeMOM 16 CTpaHUI[ MEYAaTHOTO TEKCTa C COCTABJICHHEM
KoHcIekTa 1,5-2 yaca, ¢ cocTaBlieHHEM UL IUIaHA OKOJIO 1 Jaca.

Pexomenoayuu no pabome c numepamypoi



Haubonee mnpeamouturenbHa MOTEMHAasl MOCIEIOBAaTENILHOCTh B padore C
auTeparypod. Ee MOXHO IIpencTaBUTh B BHJIE CIEAYIOLIErO0 IIPUMEPHOIO
QJITOPUTMA:

— O3HaKoMmJIeHHe C paboueil y4yeOHON mporpamMmoi U y4deOHO-
METOAMYECKUM KOMIUIEKCOM JTUCLIMILINHBI;

— U3yYeHHE OCHOBHOW y4eOHOM TUTEepaTyphl;

— popaboTKa JOMOJIHUTENBHOMN (Y4eOHON U HAyYHOW ) JIUTEPATYPHI.

B Xxozme ureHusi o4eHb MOJIE3HO, XOTS W HE 00sA3aTeNbHO, JejaTh KpaTKue
KOHCIIEKTBI IPOYUTAHHOTO, BBITUCKH, 3aMETKH, BBIJEISTh HEACHBIE, CIIOKHbBIE NS
BOCHPUATHUSL BOMPOCHL. B 1eNnsiX NposiCHEHHs NOCIENIHUX HYKHO oOpamarbest K
npenojasarento. Ilo 3aBepmieHMM H3yYE€HHS PEKOMEHIYEMOW JIUTEepaTyphl
IIOJIE3HO MPOBEPUTH YPOBEHb CBOMX 3HAHUM C MOMOLIBIO KOHTPOJIBHBIX BOIIPOCOB
JUISI CAMOIIPOBEPKHU.

HactodarenpHO pexkomeHayeTcss u30erarb MEXaHHYECKOro 3ayyMBaHUS
ydyebHoro Marepuana. [Ipaktuka yOequTenbHO MOKa3bIBaeT: CaMbIM 3(P(HEKTUBHBIM
crocoOoM sBIIETCA HE «3yOpekKa», a riIy0oKoe, TBOPUECKOE, CAaMOCTOATEIbHOE
MPOHUKHOBEHUE B CYIIECTBO U3YYaEMbIX BOIIPOCOB.

HeoOxoaumMo BeCcTH CHCTEMAaTHMYECKYH0 KaXKJOJHEBHYIO paboTy HaA
JUTEepaTypHbIMU HUCTOYHUKaMH. OO0beM HHPOpMAUMU MO KypCy HACTOJIbKO
OOLIMpPEH, YTO UM HE yJaeTcs OBJIAJETh B «IOCIEIHUE THU» MEpe]l CecCue, Kak
Ha 3TO MHOTJA PACCUUTHIBAIOT HEKOTOPHIE CTYIEHTHI.

CrnenyeT BOCIIUTHIBaTh B c€0€ YCTAaHOBKY Ha MPOYHOCTH, JOJTOBPEMEHHOCTD
YCBOEHUS 3HaHUI 1o Kypcy. Hajgo moMHUTB, 4YTO OHU MOTPEOYIOTCSA HE TONBKO U
HE CTOJBKO B XOJA€ KypCOBOIO 3ayeTa, HO — YTO OCOOEHHO BaXXHO — B
nocieayoei npopecCuoHaNbHON AeITeIbHOCTH.

JIuteparypa umeercst B OMOIMOTEKE YHUBEPCUTETA.

[Ipu paGote ¢ y4eOHON M HAyYHOW JUTEPATYpPOW NPUHIUINUAIBLHO BaXKHO
IPUHUMATh BO BHUMAaHHE MOMEHT pa3BuTus. CTyAeHT o0s3aH 3HATh HE TOJIBKO
PEKOMEHIyEMYIO JIUTEPATypy, HO M HOBBIE, CYIIECTBEHHO BaKHbIE M3JaHUS IO

KYpCy, BBIIICAIINC B CBCT IMOCJIC €TO HY6HI/IKaHI/II/I.



Pekomenoayuu no noozomoexe K IK3ameny

WTOroBbIM KOHTpOJIEM MNpPU W3YYEHUU IUCUUIUIMHBI «JIuHelHas amreOpay
ABJISIETCA dK3aMmeH. [IpuMepHBIN nepeyeHb BONPOCOB K JK3aMEHY COIEPKUTCA B
pabodeil mporpaMMe IUCLUUIUIMHBI. HemocpeiacTBEeHHO mepes ceccueil BOIpPOCHI
MOTYT OOHOBIATHCSA. OOHOBJIEHHBIN IMEPEYEHb BOIPOCOB K 3K3aMEHY BBIJIAETCSA
CTyJIEHTaM IIepe]] HadajloM JK3aMEHAalUMOHHOW ceccuu. Ha 3k3ameHe CTyIeHTy
IIPEUIaraeTcsi OTBETUTH HA JIBAa TEOPETUYECKUX BOIPOCA MO M3YUYECHHBIM pa3/ieiiaM
JUCLMIUIMHBI M PEIIUTh NPAKTUYECKYI0 3aaady. llenp sk3ameHa — mpoBepka u
OLIEHKA YPOBHS MOJIyYEHHBIX CTYJIEHTOM CIIELUAIbHBIX MMO3HAHUNH MO y4eOHOM
JUCUUIUIMHE, a TAK)KE YMEHHUS JIOTUYECKH MBICIUTh, apTyMEHTUPOBATH H30PAHHYIO
HAay4YHYI0  [O3MLMUIO,  pearupoBarb  Ha  JONOJIHUTEJIbHBIC BOIIPOCHI,
OpPUEHTHPOBATHCS B MAacCUBE ACPUHULMNA U KaTeropuil. OLeHKe MOJIEKUT TAKKE
Y IIPaBWJIBHOCTD PEYM CTYJCHTA. [[ONOJHUTENBHON LENBE0 UTOTOBOIO KOHTPOJIS B
BUJE OK3aMeHa sBisAeTcs (OPMUPOBAHHME Yy CTyJEHTa TaKUX KadyecTB, Kak
OpraHM30BaHHOCTh, OTBETCTBEHHOCTh, TPYIOJIIOOHE, CAMOCTOSATEIBHOCTh. Takum
o0pa3oM, 3K3aMeH MO TUCLMIUIMNHE MPOBEPSIET CIOKUBIIYIOCSA Y CTYJIEHTa CUCTEMY
3HaHUU MO JAHHOW JUCIHMIUIMHE U UTPAeT OOJIBIIYIO POJIb B MOJATOTOBKE Oy IyIIero
CIIEIUANIMCTA, CIOCOOCTBYET TOJYYEHUIO (QyHAAMEHTAIbHOW U CHEHUAIbHOU
NOJIFOTOBKU B 00JIaCTH MaTEeMAaTUYECKUX METOJOB U MOJEJNEH U UX MPUMEHEHUS K
PELICHUIO IPAKTUYECKUX 337a4 SKOHOMUKH U YIIPaBJICHUS.

[Ipy MOArOTOBKE K 3K3aMEHY CTYJEHT JOJDKEH NPABWIIBHO U PAlMOHAIBHO
pacijlaHupOBaTh CBOE BPEMsl, YTOOBI YCIETh KAUECTBEHHO M HAa BBICOKOM YPOBHE
NOJIFOTOBUTBHCS K OTBETaM IO BCEM BOIIpocaM. OK3aMeH MpHU3BaH MOOYAUTH
CTyJIEHTa MOJYYWUTh JOMOJHUTEIBHO HOBBIE 3HaHWA. BO Bpemsi MOATOTOBKH K
9K3aMEHY CTYJEHTHI TAaK)K€ CHUCTEeMATHU3UPYIOT 3HAHHWSA, KOTOpPblE OHU MpoOpenu
IPU M3YYEHUH PAa3JENoB Kypca. OTO MO3BOJSAET UM YSACHHUTH JIOTHYECKYIO
CTPYKTYpY Kypca, OOBbEAMHHUTH OTACJbHBIE TEMbl B €IWHYIO CHUCTEMY, YBHUJIETb
NEPCIEKTUBBI PA3BUTHSI YIIPABICHUS IEPCOHATIOM.

PexoMenayeMble yueOHUKY U CHEIMANIbHAS JIUTEpaTypa MpU U3yUYEeHUH Kypca,

UMEIOTCS B PEKOMEHIOBAHHOM CITUCKE JIUTEpaTyphl B paboyeii mporpaMme 1o



JAHHOMY KypCy, TakKe€ HMX Ha3bIBa€T CTYyJEHTaM IIpenojaBareiib Ha MEepPBOM
JIEKIIU Y.

CTyIeHT B LENsAX MOJNy4YEHUsI KAYECTBEHHBIX M CHUCTEMHBIX 3HAHUW JOJIKEH
HAaYMHATh MOJITOTOBKY K 3K3aMEHY 3aJI0JIT0 JI0 €ro MPOBEACHHUS, JIyUllle ¢ CAMOro
HayaJia JIEKIIMOHHOTO Kypca. JlJig 3Toro, Kak y>ke 0TMe4alloch, UMEIOTCS B y4eOHO-
METOJMYECKOM MOCOOMHU MPUMEPHBIE BOIPOCH K 3k3aMeHy. LlenecooOpazno mnpu
M3YUYCHUU Kypca TOJB30BaThCs paboueil mporpaMMon M y4eOHO-METOAMYECKIM
KOMILIEKCOM.

CamocTtosiTenbHass paboTa MO MOATOTOBKE K HAK3aMEHY BO BpEMsl CECCUU
JIOJDKHA TUJIAHUPOBATHCSI CTYAEHTOM, HCXOAs M3 001ero odbema BOIPOCOB,
BBIHECCHHBIX HAa SK3aMEH U JIHEH, OTBEJCHHBIX Ha MOJATOTOBKY K 3K3ameHy. [lpu
9TOM HEOOXOAWMO, YTOOBI IMOCICIHUM JCHb WJIM YacTh €ro, OB BBIICICH IS
JIOTIOJTHUTEJILHOTO TMMOBTOPEHUS BCEro 00beMa BOIIPOCOB B LIEIOM. DTO MO3BOJSET
CTYJIEHTY CaMOCTOSITEJIbHO MEPENPOBEPUTh YPOBEHb YCBOEHUSI MaTepuaina. BaxHo
UMETh B BHUJY, YTO IJis II€JI€ BOCHIPOU3BEJCHUS MaTepuaia y4eOHOro Kypca
OOJBIIYI0 BCIIOMOTATENbHYIO POJb MOXKET ChITpaTh HHPOpMalUsi, KOTopas
COJIEPKUTCS B pabouelt mporpaMme Kypca.

Pexomenoayuu no camocmoamevbHoul padome cmyoeHmos

Opranuzarusi ¥ y4eOHO-METOJIUYECKOe O0O0ECIeueHne CaMOCTOSTEIbHOU
pabotsl ctynentoB (CPC)

1. Texymas u onepexatromas CPC, HampaBieHHas Ha yriayOJieHHE W
3aKpEIICHNUE 3HAHUM, 4 TAK)KE PA3BUTHE MPAKTUYECKUX YMEHHM 3aKJIF0YAETCA B!

— paboTe CTYyACHTOB C JEKIMOHHBIM MaTepHUalioM, TMOWCKE M aHaliu3e
y4eOHOM JIUTEepaTyphl U 3JIEKTPOHHBIX MCTOYHUKOB MH(POPMAIUU MO HU3Yy4aeMbIM
TeMaM JUCHUILINHBI;

—  BBINIOJIHEHUU JOMAIIIHUX WHIUBUAYTBHBIX 33/IaHU;

— W3Y4YEHHHU TEM, BBIHECEHHBIX Ha CaMOCTOATEIbHYI0 MNpOpaboOTKYy,
aKTUBHOE y4aCcTHUE B UX OOCYXKJIEHUU Ha 3aHATHSX;

— H3YUYCHHHU TCOPCTHUUCCKOI0O MaTCpualia TCM MNPAKTHUICCKUX SaHHTHﬁ;



— OCBOEHUM TEXHOJIOTMA B3aMMOJCHCTBUS C 3aJaHHBIMA HHTEpPHET-
pecypcaMu U UX UCIOJIb30BaHUS JIJIsl PEIICHUs] MPAKTUUECKUX 3a/1a4;

— TOATOTOBKE K 3K3aMEHY.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCIUIIJINHBI

YdeOHast aynuTopus U MPOBEACHUS 3aHATHI JIEKIIMOHHOTO THUIIA; yueOHas
ayJIUTOpUs JUIA TEKYIIEro KOHTPOJS M TMpoMexyrouHou arrtecramuu (200
MOCAJ0YHBIX MECT, aBTOMAaTU3MPOBAHHOE pabouee MECTO IpernojaBarers,
nepeHocHass MarHutTHo-mapkepHas gocka, WI-FI; Hoytoyk Acer ExtensaE2511-
30BO; Dkpan ¢ snekrponpuBoom 236*147 cm Trim Screen Line; [IpoexTop DLP,
3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi; Ilogcucrema
CHCIMATU3UPOBAHHbIX  KpemieHuit  obopyaoBanus CORSA-2007  Tuarex;
[Tonpcucrema  Bumeokommyrtanuu;  [lomcucrema  ayAMOKOMMYTallMM U
3BYKOYCHJICHUS; aKyCTHYEeCKas cuctema Al moroinouyHoro Monraxa SI 3CT LP
Extron; mudposoit aynuonpoueccop DMP 44 LC Extron)

VYyebHas aynutopus JJid MPOBEACHUS 3aHATUN JICKIIMOHHOTO THUIIA; yueOHas
ayIuTOpUsl 1Jisi TPOBEACHMS 3aHATUA CEMHHAPCKOro THUMa (MPaKTUYECKHUX
3aHATHI), ydeOHas ayAuTOpHUsl IJIs KypCOBOTO MPOECKTHUPOBAHMS (BBITTOJIHEHHUS
KypCOBBIX paloT); y4eOHass ayauTopus JUIsl TEKYIIEro KOHTpOJA W
IMPOMEKYTOUHOM  aTTecTalMd  (aBTOMATH3UPOBaHHOE  pabouee  MeECTo
MpernojiaBaresis, MepeHocHass MarHuTHO-MapkepHas nocka, Wi-FI; HoytOyk Acer
ExtensaE2511-30BO; Dkpan ¢ snextponpuBogom 236*147 cm Trim Screen Line;
[Tpoexktop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[Toacucrema crnenuanIu3upoOBaHHbIX KperuieHuit obopynoBanuss CORSA-2007
Tuarex; Ilomcucrema Buaeokommytauuu; Ilogcucrtema ayanokOMMyTaluu M
3BYKOYCHWJICHUS, aKyCTHYECKasi cucrtema Jjis noronoyHoro monraxa SI 3CT LP
Extron; mudpoBoii ayauonpoueccop DMP 44 LC Extron)

B unranbnbix 3amax Hayunoit 6ubmmorexku JIBOY npemycmoTpensl paboune
MecTa Uil JIIOJEH C OrPaHWYEHHBIMM BO3MOYKHOCTSIMH 3J0POBBS, OCHAICHBI

JTUCIUIeSIMU U TIpUHTEepaMu bpaiins; 000py10BaHHbIE MOPTATUBHBIMU



YCTPOMCTBAMHM JJII YTEHHSI IUIOCKOIEYATHBIX TEKCTOB, CKAHUPYIOIIMMU H
YUTAIOIMMU MAIIMHAMHU, BHUACOYBEJIECUHUTEIIEM C BO3MOXHOCTBIO PETYJSLUAU
IBETOBBIX  CIEKTPOB;  YBEIMYUBAIOIIMMH  OJJEKTPOHHBIMH  JIyIlaMH |
yJIbTPa3ByKOBBIMU MapKUPOBIIUKAMHU.

B nensix obecrnieueHus crienuaibHBIX YCIOBUN 00YUYSHHs] MHBAIUIOB U JIHII C
OTpaHUYCHHBIMU BO3MOXHOCTSIMU 370poBbsi JIBDY Bce 3manus o0opyaoBaHBI
naHaycamu, JudTamMu, MMOABEMHUKAMH, CIECHHUATU3UPOBAHHBIMH  MECTaMH,
OCHAILIEHHBIMU ~ TyaJeTHbIMU KOMHATaMH, TaOJM4YKaMd  HMH(POPMALUOHHO-

HaBHFaHHOHHOﬁ CHUCTCMBEI.
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denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE
yUpexIeHHe BhICIIEr0 00pa3oBaHus
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l. ILlnan-rpadguk BoINOJHEHUS CAMOCTOATEILHOM PA0dOThHI 1O

AUCHUIIJIMHE
IIpumepHbIe
Ne Jara/ cpokn . HOPMBI
Bup camocTosiTenbHOI padoThI ®opmMa KOHTPOJIA
1/  BbINOJIHE-HUSA BpPEMEHHU HA
BBINIOJIHCHHE
N3yueHue TeOpeTHUECKOM 4acTu ITpoBepka HamU4us
TEMBl, BBIIOJHEHHE 3aJaHUil 1O JIEKUUH, peleHus
WuuBunyanpbHoe | TEMam: OIEpalud C  MaTpULEMu, VHAWBHUIYaJIEHOTO
1| 3amanwue 1 BBIUMCJIICHHE  ONpEAcIuTeNed | 2 Jaca 3aJlaHus, aKTUBHOE
(ceHTSI6pD) o0paTHOH  MaTpullbl,  pelICHUE ydacTue B 00CyKACHUH
CUCTEM  JIMHEHHBIX  YpaBHEHUH BOIIPOCOB IO TeMaM
MeroaoM Kpamepa u I'aycca 3aHATUN U 3a1aHUM.
N3yueHue TeoOpeTHUECKOM 4acTu IIpoBepka HamU4us
TEMBbl, BBINIOJHEHNWE 3aJlaHUil 10 JICKUUW, pEIIECHUS
TeMaM: paHr  MaTpuipl, 0a3ud VHAWBHUYaJIEHOTO
NupuBuayansHoE
CHCTEMBI BEKTOPOB, 00IIIee pelieHue 3aJlaHusl, aKTUBHOE
2| 3anmanue 2 . . 4 yaca
CHUCTEMBl JIMHEWHBIX YpaBHEHHUH, ydacTre B 00CYKICHUU
(oxT0pE) Haxoxaenue @O®CP  ogHopoaHOH BOIIPOCOB [0 TEMaM
CHCTEMBI JIMHEHHBIX YPAaBHEHUN 3aHATUHI U 3a1aHUMN.
N3yueHue TEOpPEeTHUECKOM 4acTu IIposepka HaMuus
TEMBI, BBIIIOJHCHUE 3aJaHWi II0 JIEKLUH, pelIeHUs
MHIMBHIyATEHO temam Paznena 8 u Pasnena 9. WHAWBHUYaJIbHOTO
3 sanane 3 (HOSGDD) 6 vacos 3aJIaHnsl, aKTHBHOE
y4acTue B 00CYKIECHUU
BOIIPOCOB IO TeMaM
3aHSATHUN U 3aJaHUH.
N3yuenue TeopeTH4ecKO 4acTu IIposepka HaMuwMs
TEMBI, BBINIOJIHEHUE 3aJaHUH 110 JIEKIUH, peIIeHUs
VIH MBIy aTbHOE TeMaM: JINHEIHBIE ONIepPaToOPhl U UX WHAWBHUIYaJIbHOTO
4| sanamme 4 MaTpHULBL, Hajioncz[eHne spa u 6 wacoB 3aJlaHus, aKTUBHOE
(1exabpo) o0pa3a JIMHEeHHOTO onepaTopa, y4acTue B 00CyKIEHUU
COOCTBEHHBIE BEKTOPA, IPUBEICHNE BOIIPOCOB IO TeMaM
MaTpull JINHEWHOTO orepaTopa K 3aHATUHN U 33JJaHUI.
JUaroHAJIbHOMY BHJLY
TTOArOTOBKA K N3yueHue TEOpPEeTHUECKOM 4acTu IIposepka
SK3aMeHy H Kypca, BBITOJIHEHHE TPaKTHYECKUX KOHTPOJIBHBIX padoT,
5| BEIMOTHEHMIO 3a/laHui 110 TeMaM Kypca 54 yaca TEKYIIMH OIpoc
KOHTPOJIBHBIX
pabot
UTOIro - 72 qaca -




Il. XapakrepucTuka  3aJaHuii  AJs  CaMOCTOSITeIbHOMH

00y4Yaromuxcsi, METOAUYECKHE PEKOMEHIAIUM 10 UX BHINOJIHEHHIO

Tembl H OPHEHTHPOBOYHOE€ COACPKAHUEC AHAINTHICCKHUX,

HCC/IeA0BATEIbCKUX U TBOPYECKHUX 3aaHUi

HAY4HO-

NuauBuayajabHoe 3a1anue 1 (y KaKa0ro cTyJaeHTa CBOi BApUAHT).

1. Haitnute npousBenenue marpuny AB, ATB, ABT, ATBT, BA, BTA, BAT, BTAT

B T€X CIIy4asX, KOrJa yMHOKEHHUE onpenesieHo. Ilycts

132 1 2

A=GiDs=q b

341 0 3

2. Haitngute 3Hauenue Boipaxkenus: 384 + CB:
23y 49 2W (1 zw
A=

01 3] B=| , C= .
1 2_1)| L0 2 -1 \0 1)

3. Beruncnuts onpenenutens A aBymst criocobamu:
a) pasJIoKMB MO ATEMEHTaM TPETbEU CTPOKH;
0) moay4uB 3 HyJIsl B YETBEPTOM CTOJIOIIE U PA3JIOKUB MO HEMY;

B) Haitti Mmunop My4 u anrebpanyeckoe TOMOTHEHUE A 13 onpenenuTens A |

3 1 2 5
1 0 1 4
A=
2 3 5 1
1 1 2 0
4. Pemute cucremy MerogoMm Kpamepa; mpu stom: a) A BEYHCIUTH MO

IPaBUILy TPEYTOJIBHUKOB; 0) A1 BBIMUCINTE, Pa3I0KUB 110 IIEPBOH CTPOKE; B) A2

BBIYHCIIUTD, PA3JIOKHUB 10 BTOPOMY CTOJ'I6I_Iy; F) A3 BBIYHCJIUTB, ITOJYYHUB HYJIU B

KaKoOM-JIN0O CcTOJIOIE U PA3JI0KUB MO HEMY.



(31 + 2%, +
2%+ 3x° +

6,
1,
1,1 2
2x+x +3x 1.
L1 2 3

5.Cucremy AX=B pemiTh ¢ MOMOIIbIO OOPATHOM MATPUIIbI, €CITU
(L 23y (3]
A= 0 1 3 |,B=|1]|
1 2-1 5
6. Haitnute oOpaTHyro MaTpuIly AJjis MaTpUIbl A ¢ MOMONIBIO 3JIEMEHTAPHBIX
npeoOpa3zoBaHuid, €CIH

3 1 2
A=1 3 1)
9 -5 0
1. Haitqure HeM3BeCTHYIO MaTpuily X €ciiv

—5 —4 7 2 0 4
X-(3 2 1)=@3 -1 5).
4 0 2 2 1 3

8. Pemnts cuctemy meroaom I"aycca:

X1+ Xo + X X
[2x1+x2+ x3 x4
| 1 2 3 4

11l
wWoO

—X1—=Xo+ Xg+ Xy = 0,
2X2 —3X3 + 4X4 =-9.

Q. Ompenenure, 9TO MPOU3OUIET C KBajgpaTHOU Matpuiieir A nopsaka 10 mpu
YMHOKEHHUH clieBa Ha TpaHcBeKImio T27(5).

NuauBuayaasHoe 3a1anue 2 (y Ka:KI0ro CTyAeHTAa CBOIl BAPHAHT).
1.BpruricnuTe paHr MaTpuilbl JABYMS CIOCOOaMH: a) METOJOM OKalMJICHHUS

MHUHOPOB; 0) C TOMOIIBIO AIIEMEHTAPHBIX MPEOOPA30OBAHMIA.



4 10 1

4 8 18 7
(10 18 40 17)
1 7 17 3

2.Haiiqute cpenu BEKTOPOB ai, a2, a3, a4 Oa3uc JUHEUHOW O0OOJOUKHU
L(a1, az, as, as) ¥ KOOPIAUHATHI OCTAILHBIX BEKTOPOB B 3TOM Oasuce.

ar=(2;27 -1D,a2=03; -1, 2, 4),a3=(1; 1; 3; 1),

as = (3; 3; 11; —3).
3. JlokazaTh, 4TO cucTeMa BEKTOPOB li, [2, ..., [ — oOpa3zyroT 6a3uc u HalTH
KOOPpAMWHATEI DJICMCHTA X B OTOM 63.3HCC.

L=0111),L=(00;11),5=(0;0;1),x =(1;2;3).
4.ViccnenoBaTh CHCTEMY Ha COBMECTHOCTh M HAWTH 0011Iee peleHne CUCTEMBI.

6%, +3x, +2%, +3x, +4%; =5,
) 4%, +2x, +%; +2x,+3x;, =4,
4%y +2x; +3%; +2x, +%5 =0,
| 2%, +%; + 7k, +3x, + 2%, = 0.

5.Haiinure pyHIaMeHTanbHy0 CUCTEMY pEUIEHUs U 00lLIee PEeIIeHUEe CUCTEMbI
OJTHOPOJHBIX JTUHEHHBIX YPABHEHUN.

rExl -rtx -ax =0
‘Ij.]fl _4.];'2 - .]f3 _E.I‘_ - D,

A

+y. +3r. -r. =
112213I+D

1

L

NuauBuayanabHoe 3a1anne 3 (y KaxKI0ro CTyA€HTA CBOIl BADUAHT).
N
1. Idausl BekTOpsl @ ¢ b . HaiiTu: 1) a - (b — g); 2) ‘5‘; 3)cos(a, C), eciu
C=2a+Db;4)cosp msaa; 5)‘51 +5‘; 6)npya.

a= (4;5;6),6= (-2;—-8;—6).



2. JlaHbl BEKTOPHI g 1 6 Haiitu: a) a- 4b: b) npg(Zﬁ — 36);
c)cos|—a+ 2b, 38\,ecnn

\ )

a=3m=n,b=m+ 2n,‘m‘ =3, ‘ﬁ‘ =2,

(A—\\ﬂ

m,ni=23.

3. Haititu miommaae mapasuieorpaMMa, TOCTPOSHHOTO Ha BEKTOPax
- - _ N - N - S A7
C=a+4b n d=3a-b,ecmn [a=3, |b|=4,(a,b)=150°.
4. Jaus Bepruabl mupamuasl ABCD: A (2, 1, O); B (5, 3, l); C (O, 1, 2);
D (4, 3,1). Haiiru:
1) mnomans tpeyronsauka ABC |, 2) cosZDAB,

3) Beicory AABC, onymennyro uz C na AB,4) 06nem mupamuasr ABCD,

5) seicoty nupamuasl ABCD |, onymennyro n3 D na ocnosanne ABC.
5. M3BecTHBI KOOPAUHATHI BepinH Tpeyroibauka ABC: A (— 3, — 2); B (14, 4);

C (6, 8).. Hatitu:

1) ypaBHEHHsS BCEX CTOPOH B 00IIEM BHJIC,

2) ypaBHeHus Bcex BoICOT B 00mem Buzae (AN, BN, CNs);

3) ypaBHeHMs BcexX MeauaH B obmieM Buae (AMi, BM;, CMs);

4) tgA;

5) ypasuenus npameix AE u AE;, npoxoasmux mog yriaom 45° k AC;
6) Touky Bi, cummerpuunyio Touke B otHocutensHo AC;

7) paccrosiaue ot Touku C 10 npsimoii AB;

8) ypaeHenwue npsmoii CCy, mpoxosiiei napamuieasHo AB;

9) ypaBHenue npsimoii CS, eciii Touka S Takas, 4T0 ——

10)anuny croponst AB; 11) nnmuny menuansr AM;
6.CocTaBuTh  ypaBHEHHE  IUIOCKOCTH,  TMPOXOJAIIEH  4Yepe3  MPsSMYIO

3x—-2y+z—-3=0, x—2z=0 MEPIIEHAUKYJISIPHO IJIOCKOCTH

x—2y+z+5=0.

NuauBuayajabHoe 3a1anue 4 (y Kaxa0ro cTyJeHTa CBO BApHAHT).
1. SBastoTes U cnenyronme mpeoopa3oBaHus BEKTOPHOTO MPOCTpaHcTBa R3
muHelHsiMu. Ecu nmpeoOpas3oBaHue TMHEWHOE, TO HAWAUTE €r0 MaTPUILy B
crangapTHoM Oasuce. I[Tycth x = (X1, X2, X3).

a) (x) = (x1 + x2; x1 + x2 — x3; x1 + X2 + x3).



0) p(x) = (x1 + x2; x2 — x3; x3 — 1).

2. Jlns muHEHHOTO ornepaTopa ¢ HaWauTe SaApo U o0pas.
Iycts @(x) = @2 - grae a= (1; 2;3)
3.1 a=¢ 0
Hyers ¢ mveer vatpuny 4 = () p Gasuce a1 = (1;1), a2 = (1) w9

1 2
UMeEEeT MaTpulLy B=(2 _1) B Oasuce b1 = (1;2), bz = (1;1). Haiinure

MaTpuIly nmpeoOpa3oBanus ¢ + Y B 0asuce b1, bs.

5. JIuneiinenii onepatop @ B 6asuce f1(x) =1, f2(x) = x, f3(x) = x2 umeer
marpuny A. Haiinure marpuiy omeparopa ¢ B 6asuce gi(x), g2(x), gz (x).
-3 -1 3
A=(1 1 =-3),91(x) =1+ x+x2,g2(x) =1+ 3x + 2x2
1 0 0

g3(x) = x + x2

5. JIuHelHbIH omepaTop ¢ MepeBOUT Oa3UCHBIC BEKTOPa €1 U €2 B DJIEMEHTHI a1 U
a2 cOOTBEeTCTBEHHO. HaliuTe cOOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPa
oreparopa .

ar = —2e1—e2;az = e

6.Haiinute ©0a3mc, B KOTOPOM MaTpWIla JIMHCHHOTO OIepaTopa HMMEET

JMaroHajabHbIN BUJ. Eciin B HEKOTOpOM 0asuce maTpulla JIMHEHHOTO omnepaTopa

UMEET CJICAYIOIIUN BU/I:

1 2 0
(o 2 0)
-2 -2 -1
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IHacnoopr

(oHIa OLIECHOYHBIX CPEACTB
no aucuuIuinHe «JIuneiinas anreopa»

Kona u ¢popmysinpoBka KoMneTeHUNHU

Jrtanbl (opMHPOBAHMS KOMIIETEHIIMH

OK-4

3HACT

COBPEMEHHBIE METO/IbI u
WHCTPYMEHTApU JIMHEWHON anreOpsl
U QaHAJIUTUYECKON T€OMETPUU

CIOCOOHOCTh TBOPYECKH BOCIPUHUMATH
U HCIOJIb30BATh JIOCTM)KEHUS HayKH,
TEeXHUKU B INpodeccuoHabHOW cepe B
COOTBETCTBUU c NOTPEOHOCTAMU
PETHOHAIBHOIO W MHMPOBOIO  pbIHKA

Tpyaa (popmMupyeTcs 4aCTUUHO)

yMmeeT

UCIIOJIb30BaTh METO/BI u
MHCTPYMEHTAPUI JIMHEHHOW anreOpbl
Y AHAJIUTUYECKOM TIeOMETpUM Ul
peuIeHusl THUIIOBBIX MAaTEMaTH4YECKUX
3a1a4 B 3TOM cdepe U BOCHPUATUSA
COBPEMEHHBIX TEKCTOB o
9KOHOMMUYECKON TEOPUH

BIIAJIEET

METOJaMH ¥ WHCTPYMEHTApUEM
JUHEHHOHN anreOpbl U aHATUTHYCCKOU
TCOMETPUHM  JUJII  BOCTPUATHS U
UCIIOJIb30BaHUs JOCTI)KEHUN HayKH,
TEXHUKH B ITpodeccuoHaIbHOU chepe

3HACT

METOJIbI, HHCTPYMEHTapHid U 0a30BBIC
pe3ynbTaThl JUHEHHOW anredpbl U
AHAJIUTUYECKON T€OMETPUU

OK-5

CIIOCOOHOCTh MCHOJIB30BaTh COBPEMEHHBIY
METOABl W TEXHOJIOTHH (B TOM YHCIE
UH(POPMALMOHHbIE) B MPOQecCHOHATBHOM
NesITebHOCTH ((OPMHUPYETCS YAaCTUYHO)

ymeer

HCIOJIB30BATh METO/BbI "
UHCTPYMEHTApUH JHMHEHHON anreOpsl
M AHAaJIUTUYECKOM TE€OMETpUH A
aHanusa KOJIMYECTBEHHBIX
COOTHOUICHUM,  PEIIEHUs  CUCTEM
JIMHEHHBIX YPaBHEHUN

BJIagceCT

CIICUAJIBHBIMU  TCOPECTHUYCCKUMU U
NPAKTUYECKMMHM METOJAaMHU JMHEWHON
anreOpbl U AaHAJTUTUYECKON T€OMETpUN
i (opMalu3aluil  3KOHOMUYECKOH
nH(}OpMaLIUY U ee aHalIK3a

KonTpoanpy OueHo4YHbIE CpecTBa
eMble
Ne pasaensbl / Kons! u 3Tansl popmMupoBanus TIPOMEAKYTO
n/n TeMBbI KOMIIeTeHI U TEKYIIHil KOHTPOJIb Hai
arrecrauu
AUCHHUILINH
bl .
1 | Paznmenl, OK-4 3uaer COBpeMeHHbIe | KOHCIICKT (I1P-7); Bomnpocs! k
Tema 1, Tema METOJIBI u 9K3aMEHY
. KOHTpOJIbHas paboTa | 5 g _4( (
2 MHCTPYMCHTapuu 1-3 (TTP-2): '
Paszzen 21, JUHEWHOW  anreOpbl U ' YO -1)
AHATUTHYECKOU 13 1-6 (TTP-13,




Tema 1, Tema reoMeTpuu I1P-15)
2 YmMmeer UCIIONB30BaTh | KoHCIEKT ([TP-7); Bompocs! k
Pasgen 31,
METOIbI U | KOHTpOJbHAsA paboTa | ’3K3ameHny 1,
Tema 2, Tema MHCTPYMEHTApUH 1-3 (I1P-2); 5,8-40 (
3 nuHeiiHOM  amreOper  u | M]3 1-6 (ITP-13, YO -1)
Pazgen 4, AHATUTHYECKOH I1P-15)
Tema 1, Tema TCOMETPHUH IJIs1 PCIICHUS
2 THIIOBBIX MAaTEeMaTHYECKUX
Pasnien 8, 3a/a4 B 3TOM cdepe u
BOCIIPUSTHSI COBPEMEHHBIX
Pasen 9 TEKCTOB o
SKOHOMUYECKON TEOpUHU
Bnageer wmeromamu | koHcmekt (ITP-7); Bomnpocs k
MHCTPYMEHTapHeM KOHTpOJIbHAs paboTa | IK3aMeHy
nuHeiHo — anreoper  u | 1-3 (I1P-2); (YO -1)
aHAITUTUYECKOH M3 1-6 (ITP-13,
TeOMETPHH s | T1P-15)
BOCITPUSTHS "
WCTIOJIH30BAHUS
JTOCTHKEHUH HayKH,
TEXHHUKH B
npodeccuoHaIbHOH chepe
Paznen 1, OK-5 3nHaer Metojbl, | koHcnekT ([1P-7); Bomnpocs! k
Tema 1, Tema WHCTPYMEHTapHUii ¥ | KOHTpOJbHAs paboTa | K3aMeHy
2 0a30BbIC pesynbratsl | 1-3 (ITP-2); (YO -1)
Paszen 21, TUHEHHON anredpsl U NA31-6 (ITP-13,
Tena 1 Tema AHATTUTHYECKON I1P-15)
' TeOMETPUHU
2 YmMmeer UCI0Ib30BaTh | koHcnekT (I[TP-7); Bompocer k
Paznen 31, METOIbI U | KOHTpOJIbHAsA paboTa | SK3aMeHy
Tema 2, Tema WHCTpYMEHTapuit 1-3 (TIP-2); (YO -1)
3 nuHeWHoi  anrebpsl  u | U3 1-6 (ITP-13,
Pasnen 4, aHAITMTHYECKOIl ITP-15)
Tema 1, Tema TEOMETPUH ISl aHallu3a
KOJIMYECTBEHHBIX
2 COOTHOUICHUM, pEeLICHUs
Paznien 8, CHUCTEM JIMHERHBIX
Paznen 9 ypaBHEHUH
Brnageer cnenmansubiMu | koHCTeKT (TTP-7); Bomnpocsr k
TEOPETUIECKUMHU U | KOHTpOJIbHAS paboTa | FK3aMeHy
npaktuyeckumu Metogamu | 1-3 (ITP-2); (YO -1)

TuHEeHOW  anreOpsl U
AHAJIMTUYECKON
TEOMETPUHU TUTSt
dhopmanuzanuu
SKOHOMUYECKOMN

nH(OpMAIIUY U €€ aHaIN3a

W13 1-6 (TTP-13,
T1P-15)

3adyeTHO-IK3aMeHALIMOHHBbIC MATEPHAJIbI




(o1leHOYHBIE CPeACTBA MO MPOMEKYTOYHOI ATTECTAIMUA M KPUTEPUH OIL[EHKH)
Bonpocel k 3xk3aMeHy

1. Matpunipi W omepauud  Hajg  HUMU.  Jloka3aTenbcTBO  CBOMCTBa
TUCTPUOYTUBHOCTH.

2. JleMMbl 00 YMHOXXE€HUU MATPUI] HA TPAHCBEKIIUIO U IUArOHAIBHYIO MaTPUILY.

3. Omnpenenutenb MaTpullbl pa3MepHocTd N. Teopema OCHOBHas s
ONPEEIIUTEIIS.

4. CBoiicTBa ONpeACIUTEIICH.

5. Teopema o pa3nokeHUU MATPHUIBI B IPOU3BEICHUE HECKOIBKUX TPAHCBEKIUN
Y JUaroHAJIbHOW MaTpPHIIbL.

6. Teopema O paBHOCWJIBHOCTH YCJIOBUH IS CYHIECTBOBAaHUS OOpaTHOM
MAaTpUIIBI.

7. Teopema 00 ornpeaenuTenu NPOU3BEACHHS IBYX KBaJIpaTHBIX MaTpPHII.

8. Cucrtema NTMHEWHBIX ypaBHEHUNH. OCHOBHBIC MOHATHS U MaTPUYHAS 3AITUCH.

9. Teopema 0 CyIIECTBOBAHWM PEIICHHS] HEBBIPOXKICHHONH CHUCTEMBI JTUHEHHBIX
ypaBHeHu# (popmyisl Kpamepa)

10.Teopema o ¢opmyIie sl BEIYUCICHUS 0OPaTHONH MaTPHIIBL.

11.Meton ['aycca peneHus: CUCTEMBI TMHENHBIX YPABHEHUM.

12.Boluncnenre  OOpaTHOW  MATpPUII  C  TIOMOIIBIO  DJIEMEHTapHBIX
npeoOpa3oBaHU.

13. JIunerinoe npoctpancTBo. [Ipocreime cBONCTBA TMHEMHBIX IPOCTPAHCTB.

14.JIunelinas 3aBUCUMOCTh BEKTOPOB. PaBHOCHUIIBHOCTD JIBYX OIPE/ICICHMUIA.

15.ba3uc mpoctpancTBa. Teopema 00 omepanusax CIOKEHWU U YMHOXKEHHH Ha
YHCJIO B JMHEHHOM MPOCTPAHCTBE ¢ (PUKCUPOBAHHBIM 0A3UCOM.

16. Pa3MepHOCTh TMHEMHOTO IPOCTPAHCTBA. Teopema O N JIMHEWHO HE3aBUCUMBIX
3JIEMEHTAax B MPOCTPAHCTBE Pa3MEPHOCTH N.

17. Panar matpuiisl. CriocoObl BEIYUCICHUS PaHTa MaTPHUIIBI.

18. Teopema o Oa3ucHoM MuHOpe. Teopema O pPaBEHCTBE HYJIO OINpPEACIUTENS
MaTpPHIIbI.

19. Teopema Kponekepa-Kanesnnm 0 COBMECTHOCTH CUCTEMBI.



20. JInnennele noanpoctpancTsa. [Ipumepsr.

21. Teopema 0 pasMEpPHOCTH JTUHEWHOI'O MPOCTPAHCTBA, B KOTOPOM HMEETCS
0a3uc U3 n HIEMEHTOB.

22.OnHOpOAHAs CUCTEMA JIMHENHBIX YpaBHEHUN. MHOXECTBO ee pemeHui. CBs3b
pELICHUN OJHOPOIHON U HEOJHOPOAHOM CHUCTEM.

23. OyHIaMEHTAJIbHASI CUCTEMA PEIIEHUN OJHOPOJHOW CUCTEMBI. Teopema o
crioco6e noctpoenus OCP.

24. JInHeHple ONepalyy HaJl BEKTOPAMH U UX cBoWcTBa. [Ipoexknus BekTopa.

25.Pa3noxenue BekTopa 1o opraMm. Harpasmisromye KOCHHYCBI BEKTOPA.

26.CkaysipHOE MPOU3BEIAECHUE BEKTOPOB.

27.]Jlenenue oTpe3ka B JAHHOM OTHOIIEHHUH.

28. BextopHOe nponsBeeHue BEKTOpoB. CBOMCTBA.

29. BexTopHO€ IpOU3BEEHUE BEKTOPOB B KOOPJAUHATHOUN PopMe.

30.CmenranHOe TIpon3BeicHue BEeKTOpoB. CBOMCTBA.

31. YpaBHEHHE NPAMON HA INIOCKOCTH.

32.TlonsipHas cucrema koopauHat. HopManbHOE ypaBHEHUE npsamoit. Paccrosinue
OT TOYKH J0 TIPSMOM.

33. Yron Mexay npsMbIMHU. Y CIOBHUS MAPAJUIENBHOCTH U NEPNEHIUKYJIAPHOCTH
MPSIMBIX.

34. HopmanbHoe 1 00111e€ YpaBHEHUS IIJIOCKOCTH.

35. CBs3Ka MJIOCKOCTEH. YpaBHEHUE TIJIOCKOCTH, MPOXOAAIIEH Yepe3 TPU TOUYKH.
YpaBHEHHUE TIIIOCKOCTH B OTPE3KaX.

36. Yron MEKIY IIJIOCKOCTSIMH. YcnoBus NapajuIeIbHOCTH 151
MIEPIICHIUKYJISIPHOCTH TUIOCKOCTEM.

37.1lpsamas nuHus B nipocTpancTBe. [lapamerpudeckoe, KAaHOHUYECKOE U 00IIee
YPaBHEHUS IPSIMOU.

38.Yron  Mexnay ABYyMs  OpSIMBIMH.  YCIOBUS  IAPAJUICIBHOCTH WU
NEPNEHINKYJIAPHOCTH MPSMBIX.

39. [IpsAimas v MIOCKOCTb.

40. JIuneliHnble onepatopsl. Marpuiia TMHEHHOTO MpeoOpa30BaHMUS.



41. I3MeHeHne MaTpullbl JUHEWHOTO MPeoOpa3oBaHus MpHU MEepPexoae K HOBOMY
Oazucy.

42. Slnpo u 06pa3 TUHEIHOTO onepaTopa.

43. Teopema 0 pa3MEpHOCTSX siipa U o0pa3a JMHEHHOro NpeoOpa3oBaHusl.

44.0Onepanuu HaJ TMHEWHBIMA ONEPATOPAMMU.

45.Teopema 0 MaTpuIiaX CyMMbI U IPOU3BEICHUS IMHEHHBIX IPeoOpa3oBaHuil.

46. Teopema 0  pPaBHOCWIBHOCTH  YCJIOBHM i1  HEBBIPOXKIECHHOIO
npeoOpa3zoBaHusl.

47. XapaKTEepUCTUYECKUII MHOrOWIeH JHHeiHoro omnepatopa. CoOCTBEHHbIE
YHMCJIa U BEKTOPA JIMTHEMHOTO ONEpaTopa.

48. Teopembl 0 TMArOHAIILBHOM BUJIE MATPUIIbI JIMHEHHOTO OnepaTopa.

49. Teopema I'amunbToHa-K211 0 KOpHE XapaKTEPUCTUYECKOTO MHOTOUJIEHA.

50.EBknuaoBo npoctpanctBo. [Ipumepsl. HepaBencTBo Komu-byHsikoBckoro.

51.Teopema 06 OPTOHOPMHUPOBAHHOM 0a3MCE B €BKJIUIOBOM MTPOCTPAHCTBE.

52. HopmupoBanHbie npocTpaHcTBa. CBOKCTBA.

53.IIponecc opTOroHaIM3auy CUCTEMBI HE3aBUCUMBIX BEKTOPOB.

54.Tlonarue kBagpatuuyHodl ¢opmbl. MaTpuua, JTUCKPUMUHAHT W paHr
KBaIPATUIHOU (POPMBI.

55.Kanonuueckuit Buja KBaapatuuHoil Qopmbl. [lpuBenenue KBaapaTUIHOU
(opMbI K KAHOHUYECKOMY BUAY MeToAoM Jlarpanxa.

56. HopmanbHbIil BUA KBagpaTHUHON (DOpMBI. 3aKOH WHEPIUH JEUCTBUTEIHHON
KBaJIPATUIHOU (POPMBI.

57.3HaKkoonpe/ieJIeHHbIE U 3HAKOIIEpEeMEHHbIE KBaapaTuyHblie (opMbl. Kputepuii
CunbBecTpa 3HAKOONPEEICHHOCTH KBaAPATUIHON (POPMBI.

58.IlpuBenenne KBagpaTUYHOW (POPMBI K KAHOHUYECKOMY BHUAY C MOMOIIBIO
OpPTOTOHAJBHBIX MpeoOpa3oBaHUil (IpUBEACHUE KBAAPATUYHON (OpMBI K

TJIABHBIM OCSIM).

3aaauu HA DK3aMeH



1. Bepuo 1u paBenctBo (A-B)T = AT - BT, o0ocHyiiTe, NpPHBEINTE
JI0Ka3aTeNbCTBO, Iie (A)T — onepariys TpaHCIIOHUPOBAHUS MATPHIL.

2. [lyctp A — kBaapaTHas marpuiia pazmMepHoctu 4. UTo mpou3oiier ¢
MaTpulen A, €ClIM paCCMOTPETh MATPHUILY:

T13(3) - A - T24(5),
riae Tij(a) -- TpaHcBeKIus opsiika 4.

3. Jlokaxwure, 9TO ONMpeAeTUTEIh BEPXHETPEYTroidbHON MaTpuisl A (ai; = 0,
ecmu i > j) paBeH MIPOU3BEACHUIO JINaroHaIbHbIX 3JIEMEHTOB
IAI = ai1 -Aazz- ... Ann.

4. Kak ©3MEHUTCS ONpeIeaUTeNb HOPSAKa N, €CIIu:

a) y BCEX €ro 3JIEMEHTOB U3MEHUTDH 3HaK Ha IIPOTUBOIOJIOKHBIN;

6) €ro HGpBBIfI CTOJI6G]_I IIOCTAaBUTH Ha IIOCJICAHCC MCCTO, a OCTAJIbHBIC

CTOJIOIBI CAABUHYTH BJIEBO, COXPAHSS UX PACIOJIOKEHHE.

5. P A= 2 N
- Fa3JIOXKUTC MaTpuny A = 5 1) B BUJIE€ [IPOM3BEICHMS IUATOHAILHOMN

MaTpulbl 1 HCCKOJIBKUX TpaHCBCKHHﬁ.

6. [Tycts onpenenurens Matpuilbl A paBeH /. CyliecTByeT Jin oOpaTHas

MaTpuLa JJIs MaTpULbl A U YEMY PaBEH €€ ONPEICIUTENb?

1 0 O
7. Haitnute onpenenurenp Matpuiiel X, ecmi A =(0 2 0), |B| =12 u
3 -1 3
AX = B.
ay +bx =c
8. Cucrema {cx + az = b wmeeT emTUHCTBEHHOE pelleHHe. JIOKaXKHUTE, YTO
bx+cy=a
abc # 0.
ay +bx =c
9. Pemnte cucremMy JIMHEHHBIX ypaBHeHMi {€X + az = b, ecim abc # O.
bx+cy=a
1 0 O
10. Ecru A= (0 2 0). CymectByer au oOpaTHas MaTpuia s
3 -1 3

Matpunbl A? Ecnu na, To BBIUKCIIATE €€.



11. Pemnre cuctemy nmMHEWHBIX ypaBHEHHH MeTotoM [ 'aycca

ZX1 — X2 — X3 = 4
{3X1 +4x; — 2x3 =11
3x1 —2x2 +4x3 =11

OtBet: x1 = 3, x2 = x3 = 1.
12, Pemmuth cuctemMy JMHEHHBIX YpaBHEHHUH ¢ TIOMOIIBIO 0OpaTHOM
MAaTPHIbI

3x1 + 5x2 = -9
{2x1 + 3x2 = —6

13. SIBnsieTcs M MHOXKECTBO KBaJIPATHBIX MATPHI] BTOPOTO MOPSAIKA BUA:
a) {A = (ay)| a11 + az = 1}
0){A = (ay)| ay = —a;i}
B) {A = (aij)| trA = a11 + azz = 0}
JMHEHHBIM MPOCTPAHCTBOM.
14, [Tokaxwure, 4TO €CIIM CUCTEMA BEKTOPOB €1, ..., €n COJCPKUT HYJICBOU
BEKTOp, TO OHa Oy/I€T JMHEHHO 3aBUCUMOM.
15. Jokaxure, 4to e€1,e2,e3 — o00pa3yloT Oazuc B R3 wu Haiigute
KOOPJIMHATHI BEKTOPA X B 3TOM Oa3uce:
e1=(1;1;1),e2=(1;1;2),e3 =(1;2;3), x = (6;9; 14).
16. HaiimuTe 6a3uc B TpOCTpaHCTBE MAaTpPWIl KBaIpaTHBIX TMOpsSAKA 2
A = (aij) Takux, 4TO Aij = Qji.
17. Haiinute Bce 3HadeHus A, NpU KOTOPbIX BekTop b JMHEHHO
BBIpa)KAETCs Yepe3 BEKTOPHI a1, Az, A3.
a1 = (3;2;6),az =(5;1;3),a3 =(7;3;9), b = (4, 2;5).
18. BorsicHuTE, SABIISETCS M CIEAYIOIIAas CUCTEMa BEKTOPOB JIMHEWHO
HE3aBUCHUMOW:
a1 = (2;-3;1),a2 = (3;-1;5), azs = (1; —4; 3).
19. HaiiguTe pasmMepHOCTb TMHEHHOW 000JI0YKH BEKTOPOB:
a1 = (1;2;3;4), a2=1(2;3;4;5), a3=(3;4;5;6), as =
(4;5;6;7).



20. B mnpocTpaHCcTBE MHOTIOWIEHOB CTENEHHM < 3 paccMaTpuBaeTcs
MHOYKECTBO MHOTOYWIECHOB C JOMOJIHUTENbHBIM yenoBueM f(0) = 0. SBasercs au
3TO MHOXKECTBO JIMHEWHBIM IIpOCTpaHCTBOM. Eciu 1a, TO KakoBa €ro pa3MepHOCTb.

21. OOpa3yroT 11 BEKTOpa ai, dz, az 0a3uc B MpocTpaHCTBe R3.

ar = (0;2;-1),a2 =(3;7;1), a3 = (2;0; 3).

22, Jluneiinoe  mpeoOpa3zoBaHue  @:R3 - R3  wuMeer  MaTpuily
2 1 -1
A=((1 1 1)
4 2 =2

B HeKoTopoM Oazuce. Halinure Ker ¢.
23. Ilycrtb Marpuiia JMHEHHOTO IpeoOpa3oBanus B 0as3uce e1, €2 UMEET

BHUA:

HaiinquTe pasmepHoCTh U 6a3uc sipa JaHHOTO MPeoOpa3oBaHUs.

24, B tpeyronbanke ABC Touka M cepenuna ctoponsl AB. Haiinure
BEKTOD CM, ecniu CA = a, CB = b.

25. Onpenenutb U TOCTPOUTH BEKTOp € = @ X B, ecntn a = 26+ 3j,
B =3p+ 272, rae b f, 73 — OPTBHI.

26. Beruucnute  yrom  Mexay — AUaroHaJsiMH  Mapasuiesiorpamma,
MIOCTPOEHHOTO HAa BEKTOpax @ = 2 + f, h=-2 7+ ié, rae b, f, k- OpTBHI.

27. Hanbl Toukn A = (2;4; —2), B = (—2;4;2). Ha npsimoit AB HaiiTu
TouKky M, KoTopas nenut orpe3ok AB B oTHomennu A = 3.

28. Bextop cocraBnsier ¢ ocamu OY u OZ yrawt 60° u 1200, Kakoit yron
OH cocTaBisieT ¢ ocbtio OX?

29. Breraucnuth miomaas napamienorpaMmmMa, MOCTPOCHHOTO Ha BEKTOPax
a=(6;3;-2), 5= (3;-2;6).

30. Haiinute 00beM TpeyronpHON mupaMuibl ¢ BepmmHamu A = (2; 2; 2),
B=(4;3;3),C =(45;4),D =(5;5;6).

31. CocraButh ypaBHeHue Meanansl AE B TpeyrojibHUKE ¢ BepITUHAMUA



A= (=2;0),B = (2;4), C = (40).

32. Haiitu paccrosiaue ot Touku A = (9; —11) go mpsimoit 5x — 6y +
11 =0.
33. Haiitin npoekiuio Toukn A = (10; 14) va npsmyro l: 4x +3y —7 =

OtBet: P = (—2;5).

34. Yepes touky M(—1; 2; 3) nmpoBeneHa MI0CKOCTbh, MEPICHINKYIAPHAS
pagnyc-BEKTOPY OM. Hanumre ee YpaBHEHUE.

OtBer: x — 2y —3z—14 = 0.

35. Haitgure HOpMaJIbHBIN BEKTOP IJIOCKOCTH, IPOXOIAILIEH Yepe3 TOUKU

Mi=(1,-1;2),M=(2;1;2)u Mz = (1;1;4).

Otser: N = (Z2;—-1;1).

36.  Hammcare ypaBHEHHE IIJIOCKOCTH, MPOXOASIIEH depe3 TOUku M1 =
(=1, —=2;0), M2 = (1; 1; 2) u mepneHIUKYSIPHON K TUIOCKOCTH X + 2y + 2z —
4 = 0.

Otget: 2x — 2y +z—2=0.

37. Jns ypaBHEHUs PSIMO
x+2y+3z—13=0
{3x+y+4z—14=0

3anMcaTb KAHOHMYECKOE YPABHEHUE MPSIMOM.

OtBeT: ¥ 3 =y=5=_2
1 1 -1
38. Haiitu yros npsimoi:
x=2z—-1
{y =—-2z+1

C MPSMOM, POXOAIICH uepe3 Hayasio KoopauHaT u Touky (1; —1; —1).

OtBeT: cosp = L
V3

39. Haiinute Touky mepeceueHuss mnpsimon x =2t—1, y=t+ 2,
z =1 —t c mmockocThio 3x — 2y + z = 3.

Otser: (5; 5; —2).



40.

41.

42.

43.

44.

45.

46.

47.

SABAAOTCS U JIMHEWHBIMU CJEAYIOIINE OTOOPAKEHHUS:

a) VxeR3, x = (x1,x2,x3) @(x) = (x2,x3, X1 + 2x2)

0) (x) = (x1,x1 + x2,x3 + 1)

B) VA — MaTpullbl KBapaTHON pa3MepHOCTH N

@(A) = AT — oneparus TpaHcHOPMHUPOBAHKS MATPHIL.
Matpuiia IuHEeHHOTo onieparopa ¢ B 0aszuce €1, ez UMEET BUJL:

A=t 7%
5 0

Haiinute Matpuily TuHEHHOTO onepaTopa B 6asuce e, = 2e1 — ez,

e, = —3e1 + 2ex.
[lycTh ¢ nuHelHsbI onepatop @: R? — R?, NelCTBYIOIIMNA HA BEKTOP

x = (x1,x2) creayronmm oopaszom @(x) = (x1 + 2x2; x2 — 2x1).

Haiiqute wmatpuily nuHelHOTrOo omepatopa ¢ B 6asuce ai = (1;1),

a: = (1;2).
Haitnute pa3smepHocTh 1 6a3uc sigpa u odpasza JUHEHMHOTO oreparopa

¢ , KOTOPBII B HEKOTOPOM Oa3uce MMEeeT MaTPUILy

1 -2 3
A=2 1 0)
3 —6 9

[lycts ¢ u P nunelinbie npeoOpa3zoBanus @: R3 — R3, Y:R3 — R3
takue, uto @(x) = (x1 + x2, x2 + x3,x3 — x1), Y(x) = (x1 + x2 —

X3, X2 + X3 — X1, X2 + Xx3) A1 M000ro BekTopa X = (X1, X2, X3).

Haiinute maTpuily TMHEHHOTO oriepaTopa ¢ * Y B CTaHIapTHOM Oa3uce.

Ilycte ¢ u 1 nuuelinble npeoOpa3zoBanus @: R3 — R3, Y:R3 — R3
Takue, uto @(x) = (x1 + x2, %2 + x3,x3 — x1), YP(x) = (x1 + x2 —

X3, X2 + X3 — X1, X2 + X3) JUId M00O0T0 BeKTopa X = (X1, X2, X3).

Haiinute wmaTpuily JuHeEHOro omeparopa ¢ +1 B CTaHIAPTHOM

Oasmuce.
SIBnsiercst m mpeoOpaszoBanue @: R?2 — RZ Ttakoe, uto @(x) = (x1 +
2x2, X2) Ans 1100010 X = (X1, X2) HEBBIPAKICHHBIM.

JIvHeHbIM onepaTop ¢ 3a1aH MaTPULIEH:



0 3 0
A=3 0 0)
00 3

B HEKOTOPOM Oasuce e1, €2, €3. BRIACHUTH SBISICTCS JIM BEKTOp X = €1 + €2 +

2e3 COOCTBEHHBIM BCKTOPOM 3TOI'O JIMHEMHOTO orcparopa.

48.

JIunelinblii onepaTop B 0a3uce e1, €2 3a1aH MaTPUIIEH:

A:(l 0).
2 3

Haiinure 6a3uc B KOTOPOM JIMHEHHBIN OMEpPaTOp UMEET AUArOHaJbHYIO

49.

50.

51,

52,

53.

MaTpHILy.
Haiimute Bce COOCTBEHHBIE BEKTOPbl M COOCTBEHHBIE 3HAYCHHS

JIMHEHHOT'O oreparopa ¢, 3aJaHHOI'O B HCKOTOPOM Oasuce ManHHGﬁI

0 1 0
(—4 4 0).
—2 1 2

[IpoBepbTe sBgeTCS M (YHKIMS 3aJaHHas Ha MHOXECTBE
KBaJIPATHBIX MAaTPUI] pa3MEPHOCTHU 2 BUA:
f(A,B) =tr (ATB)
CKaJIIPHBIM ITPOU3BEICHUEM.
Onpenenurte 3Ha4YCHUsI MapameTpa A, MpU KOTOPOM BEKTOpa €1 =

%(1;12 2), e 1;,—1;1) oproroHambHbl U BXOIAT B

— 1
2= 5 (
OpTOTOHAJIBHBIN 0a3uc mpocTpaHcTBa R3.

MoeT 11 B MPOCTPAHCTBE MaTPHI] KBaJApPaTHBIX MOpsaka 2 B
KayecTBe HOPMBI 3jeMeHTa A  BeicTymath QyHkuus ||A|l =
Vir (ATA).

B nmuneitnoit obomouke BekTopoB a1 = (1;2;1;0), az = (2;1;4; —5)

NOCTPOITE OPTOHOPMUPOBAHHBIN OA3UC.

Kpurtepuu onieHKH CTy/IeHTa HA IK3aMeHe M0 JUCHUILIUHE
«J/Inneiinas aaredopa»

(mpoMe:XyTOYHAsI aTTEeCTAUMS — IK3AMEH)



Baniasl

(pedTHHTOBO
i OLICHKH)

Onenka
JK3aMeHAa

(cTammapTHas)

TpebdoBanus Kk chpopMIPOBAHHBIM KOMITETEHIUSAM

86-100

«COMJIUYHO)

OHCHK& «OTJIMYHO» BBICTABIIACTCA CTYACHTY, €CJIM OH T J'IY6OKO nu

MPOYHO  YCBOWJI  MPOTPAaMMHBIA  MaTepuall,  HMCYEPIbIBAOIIE,
MOCJIEIOBATEIBHO, YETKO M JIOTHYECKH CTPOMHO €ro H3JiaracT, yMeeT
TECHO YBS3BIBATH TEOPHUI0 C MPAKTHKOW, CBOOOIHO CIIPABIIAETCS C
3aJa4aMi, BOIPOCAMH W JAPYTUMHU BHIAMH TNPUMEHEHHS 3HaHUWH,
MpUYeM HE 3aTPYyJHACTCA C OTBETOM IPH BHUJIOU3MECHEHHM 3aJaHUM,
WCTIONB3yeT B OTBETE MaTepuall MOHOTPaQHUUEcKOdl IHTepaTypHl,
MPaBUIBHO 000CHOBKIBACT MIPUHSITOE petieHue, BIIAJZICCT
Pa3HOCTOPOHHUMU HAaBBIKAMHU U MPHUEMaMH BBITIOJIHEHUS MPAKTUYCCKUX

3aJay.

76-85

«xopoutor

OrneHka «XOpOIIo» BBICTABISIETCS CTYAEHTY, €CIM OH TBEPAO 3HAET
MaTepuajg, TpaMOTHO M IO CYLIECTBY H3/laraeT ero, He JIOITycCKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETe Ha BOIPOC, MPABUIBHO
NPUMEHSIET TEOPETHUYECKHE IOJOKEHHUS MPHU PELICHUH NPAKTHYECKUX
BOIIPOCOB M 33714, BJIaJIceT HEOOXOOUMBIMU HABBIKAMHU U IIPUEMaMHU UX

BBITIOJTHCHU .

75-61

«y0oeiemeopu
mMenbHO»

OrneHka «yJIOBJIETBOPUTEIHHO» BBICTABISIETCA CTYIEHTY, €CJIM OH UMEET
3HaHMs TOJIbKO OCHOBHOI'O MaTepuajla, HO HE YCBOWJI €ro JeTaiel,
JIOITyCKAaeT HETOYHOCTH, HEIOCTAaTOYHO NpaBHIbHBIE (HOPMYIHPOBKH,
HapylIeHds  JIOTHYECKOM  IOCIelOoBaTeNbHOCTH B M3JIOKEHUU
NPOrpaMMHOI0 MaTepHaja, UCHBITHIBACT 3aTPYAHEHUs IIPH OTBETax Ha

JAOIMOJHUTCIIbHBIC BOIIPOCHI.

menee 61

«Hey0061emeo
pumenvbHo»

O1eHKa «HEeYAOBIECTBOPUTEIBLHO» BBICTABIISICTCS CTYJICHTY, KOTOPBIN He
3HAaeT 3HAYUTEIBHOW YacTH NPOTPaMMHOIO MaTepuaia, IOIMyCKaeT
CYLIECTBEHHbIC OIIMOKH, HEYBEPEHHO, ¢ OONBIIMMM 3aTPyIHEHUSIMHU
BBITIOJTHSIET TMpakTudeckue pabotel. Kak mpaBuiio, oreHka

«HEYIIOBIICTBOPUTENBHO» CTaBUTCSA CTYAECHTaM, KOTOpble HE MOTYT

MPpOAOJLKUTH 06yquI/Ie 0e3 JOIIOJITHUTCIBbHBIX 3aHATUH Io

COOTBETCTBYIOUIEN JUCLUILIMHE.

OueHovHble cpeacTBa s Tekyed arrecranuu (Tunossie OC no

TeKymeﬁ arTreCTallii 1 KPUTEPUH OLHCHKH IO KAKAOMY BHAY

aTTecTaluy N0 JUCHMILUIMHE «JInHeliHas aaredpay»)

Kounrpoabnas padora sBisercss GopMoil KOHTPOJISI YCBOSHHUS CTyACHTaAMH

IIPAKTUYECKOM 4acTU Kypca. BBINONHAETCS CTyIeHTaMH BO BPEMsI IMPAKTUYECKUX

3aHSATUNA MO 3aBEPIICHUI0 M3YYEHUs MPAKTUUYECKOM 4YacTH pa3lesioB Kypca.




KoHTponbHass paboTa cmaeTcs MPEno/aBaTellio Ha MPOBEPKY M OIICHUBACTCS B
dbopme nudepeHITmpoBaHHOIO 3a4eTa.

KonTponpHast paboTa cUMTaeTCsl BBIIIOJHEHHOW YCICIIHO TPU TMOyYeHUH
OIICHOK «OTJIMYHOY», «XOPOIIO» WU «yJOBICTBOPUTEIBbHOY». [lpn momydeHun
OILICHKH «HEYJIOBJICTBOPUTEIHLHO» KOHTPOJbHAS paboTa cUMTaeTCs HE CAAaHHOH, a
COOTBETCTBYIOIINH pa3/ien MPakKTUKyMa HEYCBOCHHBIM.

CryneHTy peaoCTaBIseTCs BO3MOKHOCTh NIEpecaTh KOHTPOJIBbHYIO paboTy
OJIMH pa3 BO BPeMs KOHCYJIBTAIMI TI0 JUCIUILTAHE C IMOJIYICHUEM OIICHKH Ha OJIUH

0aJu1 HITKE.

Bomnpocsl, BBIHOCMMbIE HA KOHTPOJIbHBbIE PA00THI

KourpoabHass padora Nel mnpenHazHadyeHa I TPOBEPKH KayecTBa
OCBOCHHSI CTYJEHTAMH CJEAYIOIIMX KOMIIOHEHT Kypca (B COOTBETCTBUHU C

IPOTPaMMON):

1. YMHOxeHue Matpull. Beruncienue onpenenuTenei.

2. Berancnenue oOpaTHOW MaTpPHUIIBIL.

3.Pemienne cucreM TMHEHMHBIX alredpandeckux ypaBHEHUH.

KonrpoabHasi padora Ne2 mnpenHa3HaueHa [Jii TPOBEPKU KayecTBa
OCBOCHHUS CTyJACHTAaMU CJEAYIOIIUX KOMIIOHEHT Kypca (B COOTBETCTBUHU C

POTPaMMON):

1. BeruuciieHne paHra MaTpHuil.

2. Haxoxnenre o011ero peneHus: CHCTeM JIMHEHHBIX yPaBHECHHM.

Kourpoabnass paGora Ne3 mnpenHazHaueHa [Jisi TPOBEPKH KadyecTBa
OCBOCHHUS CTyJACHTAMU CJCAYIOIIUX KOMIIOHEHT Kypca (B COOTBETCTBHHM C

IPOTPaMMON):

1. JInneliHble TPOCTPAHCTBA.
2.JIunelinple MpeoOpa3oBaHUs U UX MATPHUIIBI.
3. EBKJIMIOBBI MPOCTPAHCTBA.

Kpurepun oieHKM KOHTPOJIbHOM PadoThI



Ornenka Omnucanue

Omauyno | 3aumeno 3a,HaHI/I${ BBIIOJIHEHBI IOJTHOCTHIO U a0COJFOTHO IIpaBUJIbHO.

3ajaHrs  BBIIOJHEHBI TOJHOCTBIO W MPAaBUIBLHO, HO pEIICHHUE
Xopowo | 3aumeno

COACPIKHUT HCKOTOPBHIC HCTOYHOCTU U HECYIICCTBCHHBIC OIIIMOKH.

Ydoeﬂemeopumeﬂbﬂo/ 3a,HaHI/I${ BBITIOJIHCHBI HE IIOJIHOCTBIO, C CYHIECCTBCHHBIMU OI_HI/I6KaMI/I,
3a4meHo HO IIOAXO K pCHICHUIO, UACA PCHICHUA, METO/ IIPpaBUJIbHBI.

Heyoosenemeopumenvro | 3ananus He BBIIOIHEHbI WK 3aJaHHs BBIIOIHEHbI YaCTUYHO (MEHEe
| nezaumeno 50 npoIeHTOB), UMEIOTCSI TPYObIE OLITUOKH.

TuroBble OLIEHOYHBIE CPEACTBA MO TEKYIIEH aTTEeCTallMd MO JAUCHUILIMHE
«JIunelinasg anreOpa» pa3MmellleHbl B pazzenie paboyell yuyeOHOW MporpaMMBI
JUCHUIUIMHBL «Y4eOHO-METOAMYECKOe 00eCTeUeHUE CaMOCTOSITEIbHON pPabOThI

00yYarOIIHUXCS.

MeToauueckue PEKOMEHIAIUA, ONIPEACIAIOIIUE ITPOUHECAYPHLI OLICHUBAHUA

pe3yJabTaToB OCBOCHUA TUCHHUILIMHDBI

Texkymass arrecrauMsi CTyAeHTOB. Tekymas arrectauus CTyAEHTOB IO
nuciuIuinHe «JIuHeliHas anreOpa» MPOBOIUTCS B COOTBETCTBHH C JIOKAJIbHBIMU
HOpMaTUBHBIMU akTamu JIBOVY u sBisieTcss 00g3aTEIbHOM.

Tekymas arrectanusi 1o auciuiuimHe «Jluneilinas anredpa» MpPOBOIUTCS B
dbopMe KOHTPOIBHBIX MEPONPHUATUN (KOHTPOJIbHBIE PaOOThI, WHIWBUIyaTbHBIC
MPaKTUYECKUE 3aJlaHus, OOIIUEe TMPaKTUUYECKHE 3aJaHus) TI0 OIICHUBAHUIO
(baKTHUeCKUX pPe3yJNbTaTOB OOYYEHHUS! CTYJEHTOB M OCYIUECTBISETCS BEIyIIUM
IIPEIIOIaBaTEIIEM.

OOBeKkTamMu OILICHUBAHUS BBICTYTAIOT:

— yueOHasi JUCHMIUIMHA (AKTUBHOCTh Ha 3aHSTHUSAX, CBOCBPEMEHHOCTH
BBITIOJIHEHUS PA3JMYHBIX BUIOB 3aJaHUi, MOCENIAEMOCTh BCEX BUJIOB 3aHSTUM 1O
aTTeCTyeMOMN AUCIUIUIMHE);

— CTCIICHb YCBOCHHA TCOPCTUUYCCKHUX 3HAaHUU (aKTI/IBHOCTB B XO0A¢€




OOCY)XIEHHII MaTepuayioB JIKIMHA, AaKTUBHOE YYacTHE B JUCKYCCHAX C
apryMeHTaMu U3 JIONOJIHUTEIbHBIX HUCTOYHUKOB, BHUMATEIbHOCTh, CIIOCOOHOCTH
3a/laBaTh BCTPEYHbIE BOIMPOCHl B paMKax JAUCKYCCUU WM OOCYXKICHHUS,
3aMHTEPECOBAHHOCTh U3y4YaeMbIMU MaTE€pUaATIaMH );

— YPOBEHb OBIIQJICHHSI MPAKTUYECKUMU YMEHUSMH M HaBBIKAMH [0 BCEM
BUJIaM y4eOHOW paloThl (ompenensercss Mo pe3yjbTaraM KOHTPOJIBHBIX padoT,
MPAKTUYECKUX 3aHSTUN, OTBETOB HA TE€CTHI);

— pe3yJbTaThl CaMOCTOSITENIbHOW pPaOOThl (3aJaHusd W KPUTEPUH OLEHKU
pasMmenieHsl B [Ipuioxenun 1).

IIpomexxkyTounasi arrecramusi CTyAeHTOB. [IpomexyTouHas aTTecTanus
CTYJIGHTOB 1O nucuuIuinHe «JIuHelHas anredpa» MPOBOMUTCS B COOTBETCTBUHU C
JIOKaJIbHBIMH HOpMATUBHBIMU akTaMu [IBDY u siBnsiercsa 06s13aTebHOM.

Bua npomeskyTouHoii aTrecTanuu — 3k3amMeH (1 cemecTp), cOCTOAIIMN U3
yCTHOTO ompoca B (opme cobeceoBaHUS U HUHIWBHUIYATbHOTO MPAKTUYECKOTO
3a/iaHus (B 9K3aMEHAIIMOHHBIN OMJIET BKJIFOYAIOTCS JIBa TEOPETUUYECKUX BOMPOCa U
MpaKkTUYeCcKas 3a7a4a).

Kparkass xapakrepucTHKa NpoueAypbl NPHMEHEHHS] HCIOJIb3yeMOro
OLICHOYHOI0 cpeacrsa. B pe3ynbraTe ImOCENICHUS JEKIHMH, MMPAKTUHYECKUX
3aHSATUNA CTYJIGHT TMOCJEI0BATEIbHO OCBaMBACT MaTepUasbl AUCIUIUIUHBI U
M3y4aeT OTBEThI HA BOMIPOCHI K 3a4ETY, MPEJICTABICHHBIE B CTPYKTYPHOM 3JIEMEHTE
dOC IV.1. B xozme mpOMEKYTOUYHOM aTTecTalli CTYAEHT TOTOBHT
WHIMBU Ty AJIbHBIE TIPAKTUYECKHUE 3aJJaHUSI U BBITIOJIHSIET TPU KOHTPOJIbHBIE PAOOTHI
(MHIMBUIYyaJbHBIC MPAKTUYECKUE 3aIaHUS Pa3MEIICHbl B CTPYKTYPHOM DJIEMEHTE
®OC 1V.2). Kpurepunm OLEHKH CTyJACHTa Ha OJK3aMEHE IPEJCTaBJICHbI B

cTpykrypHoM 3nemente @OC IV .3.



