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I. Padouasi nporpaMMa nepecMoTpeHa Ha 3aceJaHHH Kadeapbl:
IIpoTokoi oT « » 20 r. Ne
3aBenyrontwii kKadeapoi

(moamucp) (N.0. ®ammms)

I1. PaGouasi mporpaMma nepecMOTpPeHA Ha 3acelaHHN Kadeaphl:
[IpoTokoi oT « » 20 r. Ne
3aBenyromiuii kadeapoun

(moamucse) (H.0. ®amumnms)

I11. PaGouyas mporpaMma nepecMoTpeHa Ha 3aceJaHUU Kadeapsl:
IIpoTokomn oT « » 20 r. Ne
3aBenyrontwii kKadeapoi

(o amKch) (1.0. damunms)

1V. PaGouasi nporpaMma nepecMoTpeHa Ha 3acelaHuu Kadeapbl:
[IpoTokoi oT « » 20 r. Ne
3aBenyrontwii kKadeapoi

(moammuce) (1.0. ®amums)



ABSTRACT

Bachelor’s degree in 38.03.01 Economy

Educational program: «Business Informatics»

Course title: « Linear Algebra »

Basic part of Block 1, 5 credits

Instructor: Shmidt Yuriy Davydovich , doctor of economic Sciences,
Professor.

At the beginning of the course a student should be able to:

— the ability to carry out oral and written communication in Russian,
logically true, and clear arguments to build oral and written language;

— the ability to work with different sources of information, information
resources and technologies to apply the basic techniques, ways and means of
obtaining, storing, retrieving, organizing, processing and transmission of
information used in professional activity automated information systems used in
the economy, workstations, spending information retrieval work and then using
data to solve professional problems.

Learning outcomes:

e the ability to creatively perceive and use the achievements of science,
technology in the professional field in accordance with the needs of the regional
and global labor market (GC-4);

e the ability to use modern methods and technologies (including
information) in professional activities (GC-5).

Course description:

The content of the discipline covers the sections of higher mathematics,
which are called linear algebra and analytic geometry. Linear algebra is the
original problem - the study of systems of linear equations. To do this, the device is
developed the theory of determinants (when the number of equations equals the
number of unknowns). This unit is no longer sufficient when the number of
equations is not equal to the number of unknowns. In this case, it was necessary to

develop the theory of matrices. Further study of systems of linear equations



required the introduction and study of multidimensional (vector or linear) space. A
graphic representation of linear spaces are two-dimensional or three-dimensional
Euclidean space. For these physical spaces covers the basics of vector algebra, the
theory of a straight line on the plane and the second-order curves, plane and a
straight line in space. These sections are the elements of analytic geometry.
Further, these concepts are abstracted to an n-dimensional vector space. The
teaching materials on the course provide extensive use of active, creative and
interactive lessons, combined with private study in order to create and develop the
professional skills of the students.

Main course literature:

1. Beklemishev D.V. The course of analytic geometry and linear algebra: a
textbook. - St. Petersburg: Lan, 2015. NB FEFU:
https://lib.dvfu.ru:8443/lib/item?id=chamo: 777158 &theme=FEFU

2. llyin V.A., Poznyak E.G. Linear algebra. - M .: Fizmatlit, 2004, NB
FEFU: http://lib.dvfu.ru:8080/lib/item?id=chamo:7030&theme=FEFU.

3. Kremer N.Sh., Fridman M.N. Linear algebra: a textbook and a workshop
for academic undergraduate economics. - Moscow: Yurayt, 2015, 307s. NB FEFU:
https://lib.dvfu.ru:8443/lib/item?id=chamo:790980&theme=FEFU

4. Livshits K.I. The course of linear algebra and analytic geometry: a
textbook for high schools. - St. Petersburg: Lan, 2017, 504 p. NB FEFU:
https://lib.dvfu.ru:8443/lib/item?id=chamo:844739&theme=FEFU

5. Malugin V.A., Roshchina Ya.A. Linear algebra for economists: a
textbook, a workshop and a collection of tasks for an academic undergraduate
degree in economics and specialties. - Moscow: Yurayt, 2017, 478 p. NB FEFU:
https://lib.dvfu.ru:8443/lib/item?id=chamo:841237&theme=FEFU

Form of final control: exam



AHHOTauMs K pado4eii mporpaMMe JUCHUIINHBI

«/InHeiiHas aaredpa»

VYueOnnii kypc «JIuneitHas anreOpa» mpeAHa3HAayeH Il CTYICHTOB
HampaBieHus: noarotoBku 38.03.01 DxoHomuka, oOpaszoBaTeibHas Mporpamma
«buznec-undopmaruxa.

HuctumnHa «JIuHeitHas anreOpa» BKIIOUEHA B COCTaB 0a30BOM YacTH
0Js10Ka «/uCcIMIIMHBL (MOTYJIN )».

OO6mast TPyJOEMKOCTh OCBOEHUSI JUCUHUILIUHBI COCTABIISIET S 3a4€THBIX
eauaui], 180 yacoB. YueOHBIM IUIAaHOM MO JAaHHOMY HAIpPABJICHUIO IO 3TOMH
JTUCITUTIIMHE TIPEITYCMOTPEHBI JICKITMOHHBIC 3aHATHS (36 9acoB), MPaKTUYECKUC
3aHsaTHs (/2 "aca), caMocTosITeNbHAs padoTa (72 daca, B ToM 4ucie 36 4acoB Ha
MOATOTOBKY K 3K3aMeHy). JlucuurmirHaa peanusyercs Ha 1 kypce B 1 cemectpe.

HucrumnHa «JIuneiHas anreOpay» MO3BOJSET MOATOTOBUTH CTYACHTOB K
OCBOCHUIO psJa TaKWX JUCHUIUIMH Kak «MaTeMaTu4ecKuii  aHaiu3»,
«Cratuctuka», «9KOHOMETpHKa», «Teopuss BEPOSTHOCTEM M MaTeMaThdyecKas
CTaTUCTHKa», « MaKpOAIKOHOMHKa», «K MUKPOAIKOHOMHUKaY», « DIKOHOMETPUKA 2.

Conepxxanue JUCHUIUIMHBI OXBATBHIBAECT CIECAYIOIIMKA KPYr BOMPOCOB:
MATpPUIbI W  OMNPEICIUTENN, CHUCTEMbl JIMHEUHBIX YpPaBHEHUU, JIMHEHHBIC
MPOCTPAHCTBA, JIMHEWHBIE  OMEpaTopbl W  MpPeoOpa3oBaHUs, EBKJIMIOBHI
MPOCTPAHCTBA, KBaJpaTUuHbIe (OPMBI, BEKTOpHAs anredpa, aHaIUTHYECKAs
r€OMETPHUS Ha IUIOCKOCTU U B IPOCTPAHCTBE.

Hear — ¢dopmupoBaHue y CTYACHTOB YCTOWYMBBIX 3HAHUH OCHOBHBIX
METO/IOB JIMHEHHOW anreOphl M aHAIUTHYECKOW T€OMETpUHU, a TaKKe pa3BUTHE
AHAJINTUYECKOT O, JIOTUYECKOT O, TEOPETHUKO-MHOKECTBEHHOTO 151
AITOPUTMUYECKOTO  MBIIUJICHUS,  NPUBUTUE  HABBIKOB  HCHOJIb30BaHUS
MAaTEMATUYECKOTO0 HWHCTPYMEHTApUs Uil PELICHUS NPUKIAAHBIX COLHAIBHO-
SKOHOMHUYECKHUX 3a7a4.

3agaum:



* [IO3HAKOMUTh CTYJEHTOB C  CYIIHOCTbIO, BO3MOXHOCTSIMU U
MPAKTUYECKUM 3HAYEHHWEM MaTEeMaTUYE€CKOTO WMHCTPYMEHTApHUsi W ammapara Kak
OJIHOTO U3 METOA0B (pOpMaTU3aIMK U MMO3HAHUS IKOHOMUYECKON PEaIbHOCTH.

* JaTh MpEJCTaBlICHHE 00 OCHOBHBIX MeTOAaX U 0a30BBIX pe3yjbTaTax
JUHEWHOU anreOphl U aHATUTUYECKON T€OMETPHH.

* chopMHpOBaTh HABBIKM PEIICHUS] TUIIOBBIX 3a/lay, CIIOCOOCTBYIOIIMX
YCBOGHHUIO OCHOBHBIX MOHSTUM M 3aKPEIJICHUIO BBIYMCIUTEIBHBIX HAaBBIKOB,
HEOOXOAMMBIX JIJISl PEIICHHS] MAaTeMaTHYECKUX U SKOHOMUYECKUX 3a/1ay.

*  pa3BUTh yYMEHHUE JIOTUYECKH MBICIUTh, OMEPUPOBATh C aOCTPAKTHHIMHU
O00BbEKTaMHU M OBITh KOPPEKTHBIM B YIOTPEOJICHUU MATEMaTUYECKUX TMOHSITUUA U
CHUMBOJIOB JIJIS1 BBIPQXKEHUSI KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOIIECHUM.

* chopmupoBath METOIMYECKYIO 0azy JUIsL JNaTbHENIIErO
CaMOCTOSITEJIbHOTO ~ HM3YyYEHUSI METOJOB U  HHCTPYMEHTOB  3KOHOMHKO-
MaTeMaTUYeCKOr0  MOJICJTUPOBAHMS W aHamu3a B NpodecCHOHATbHOU
JIESITETbHOCTH.

JInst  ycmemHoro W3y4yeHus JUCHUIUIMHBI  «JIuHeliHas anrebpa» y
o0y4Yarommxcsi JOJDKHBI OBITh CPOPMUPOBAHBI CIEAYIOIIUE MpPEIBaApPUTEIbHBIC
DJIEMEHTBI KOMIIETECHIIUM:

® CIOCOOHOCTBHIO OCYIIECTBIATH MUCHBMEHHYIO U YCTHYIO KOMMYHHKAIIUIO
Ha PYCCKOM SI3bIKE, IOTHUYECKH BEPHO, aPIYMEHTUPOBAHHO U SICHO CTPOUThH YCTHYIO
U TIMCbMEHHYIO PEeYb;

® CHOCOOHOCTBIO paboTaTh C Pa3IMYHBIMU HCTOYHUKAMHU HWHOOpMAIUH,
MH()OPMAIIMOHHBIMU PEeCypcaMy U TEXHOJIOTUSIMU, PUMEHSATh OCHOBHBIE METO/IBI,
CriocoObI U CPEJICTBA MOJTYUCHHUS, XpaHEHUSs, IOUCKA, CUCTEMaTU3aIlu1, 00pabOTKH
U mepenayn uH(POpMAIMK, TPUMEHITh B MPOPECCHOHAIBHON NESITEIbHOCTU
aBTOMATU3UPOBAaHHBIC UH(POPMAIIMOHHBIE CUCTEMBI, UCIIOJb3yeMbI€ B YKOHOMUKE,
aBTOMATU3UPOBAHHBIE paboyme MecTa, MPOBOAUTH MH(POPMAIMOHHO-TIOUCKOBYIO
paboTy C  TOCHEAYIOIIMM  HCIOJb30BaHUEM  JAaHHBIX TPU  PEIICHUU

npodecCUOHANBbHBIX 3a/1a4.



B pesynbrare u3ydeHusd

bopMHPYIOTCS  CIICTYIOIIHE

KOMIICTEHITUH):

JAaHHOM JUCHUUIUIMHBL Yy  O0y4aroumxcs

OOIIEKyIbTYpHBIE  KOMIIETEHIIUU  (DJIEMEHTHI

Kon u popmyuposka
KOMIIeTeHIIUH

Jrtansl GOPMUPOBAHHUA KOMIETEHMH

COBPEMEHHBIE METOJIbl U MHCTPYMEHTAPUN JTMHEHHOU

3Haer .

anreOpbl 1 aHATUTHYECKOW T€OMETPHH
SOIE;L;;E;;gfiozzzgigf:;:ff HCIIOJIb30BaTh METOAbI U IiI’HCTpYMeHTapHI?'I JMHEUHOMN

areOpbl U aHATUTUYECKON Te€OMETPUH Ui PEIICHUS
ﬁ;g};ﬁgﬁ:ﬁ;iﬁ% Z(eb);;?;ﬂ P |VmMeer |tumoBbix MaremaTHuecknx 3aja4 B 9TOM cdepe u

BOCIIPUATHUSA COBPEMEHHBIX TEKCTOB 1o
COOTBETCTBHUH C MOTPEOHOCTAMU SKOEOMITECKOH TeopuH
PErHOHAIBHOIO U MUPOBOTO
pbiHKa Tpyaa (hGopmupyercs METOaMU U MHCTPYMEHTAPHEM JIMHEHHOHN anredpsl U
YaCTHYHO) Brazeer AHAJTUTUYECKON TEOMETPHM  JUIi  BOCHPHATHA M

UCIIOJIb30BAaHUsl JIOCTH)KEHUH HayKHM, TEXHUKU B

npodeccuoHabHOU chepe

3nact METO/Ibl, MHCTPYMEHTApUil U 0a30Bble pPE3YyIbTAaThl

OK-5 - ciocobHOCTH JUHEHHOH anreOphl U aHATUTUYECKON T€OMETPUU
HCIIOIB30BATh COBPCMCHHBIC MCIIOJIB30BaTh METOJbl U MHCTPYMEHTAPUN JIMHEHHON
METOABI U TCXHOJIOTUHN (B TOM Vmeer anre6pLI A aHAJIUTHYECKOH reoOMEeTpHUH I aHaln3a
yrcie HH(GOPMAIHOHHEIE) B KOJIMYECTBEHHBIX COOTHOIIECHUN, PELIEHUS] CHUCTEM
PO eCCHOHAIBHOI JIMHENUHBIX YpaBHEHUN
nesTenbHOCTH ((hopMUpyercs CIEIUATFHBIMU TEOPETUYECKUMU U TIPAKTUYECKUMHU
YaCTHUYHO) Buaneer METO/laMU JIMHEHHOW anreOpbl M aHAIUTUYECKOH

reoMeTpuu s QopmanuzanuM  3KOHOMHUYECKOU
UH(OPMALIMK U €€ aHaIu3a

I[JISI (bOpMHpOBaHI/IH BBIICYKAa3aHHbIX KOMH@TCHHI/Iﬁ B paMKax JUCHHIIJIMHBI

«Jlunetinas  anrebpa»  NOPUMEHSIIOTCA  CJICAYIOIIUE  METOAbl  AKTHBHOTO/

WHTEPAKTUBHOTO OOYyYECHUS:

MCTO.

JCKOUA-TIPE3CHTALUA, JICKOUA-AUCKYCCHA, Keiic-

|. CTPYKTYPA U COJAEPXKAHUE TEOPETUUYECKOM YACTH KYPCA

Pazoen 1. Mampuuywt u onpeoerumenu (9 uacoes)

Temal. Marpuus! (2 yaca). Onepanuu ¢ Matpuiiamu. CBOMCTBa oreparuii

HaJl MarTpullaMHi. YMHOXXEHHE MATPULl Ha TPAHCBEKUHMIO M JIHArOHAIBHYIO




Matpuily. Teopema O pa3loKEHHUHM MATPUIBI B MPOU3BEACHUE HECKOIbKHUX
TPAHCBEKIHUN U AUArOHAJIbHOW MaTPHULIBL.

Tema 2. JluneiiHasi 3aBHCHMOCTh W JIMHEHAs He3aBHCHMOCTH (1 uac).
Cronbupl u cTpokd. JIMHEHas 3aBUCUMOCTh M JIMHEHHAs HE3aBUCHUMOCTD
CTOJIOIOB M cTpoK. CBOICTBA JTUHEHWHO 3aBUCHUMBIX M JIMHEHMHO HE3aBHCHUMBIX
COBOKYITHOCTEH CTOJIOIOB U CTPOK.

1. Tema 3. Omnpeneautean (2 waca). OmnpeaenuTeNlb MaTPHIIBI
pa3smepHoctu N. Teopema ocHoBHast s onpenenuresis. OCHOBHBIE CBOMCTBA
onpeaenuTenen. J[octaTouHoe yCiaoBHE paBEHCTBA ONPEICIUTENS HYIIIO. Teopema
00 ompeAeuTeNy MPOU3BEICHUS ABYX KBapaTHBIX MaTpPHII.

Tema 4. Panr marpunsbl (2 yaca). [TonsTrue 0a3MCHOrO MHHOpPA MATpPHIIBI.
Teopema o Oa3zucHoM MuHOpe. Panr marpuupl. Teopema o paHre MaTpHIIbL
DOnemeHTapHble TMpeoOpa3oBaHus MaTpullsl. [IpuBeneHue maTpuilbl K BepXHEH
TpaneneuaaibHOH ¢GopMe ¢ TOMOUIBI0  AJIEMEHTApHBIX  MPEoOpa30BaHUIA.
Briuncnenne paHra MaTpuilbl C TOMOIIBIO 3JIEMEHTApPHBIX MpPeoOpa30BaHUM.
CBoiicTBa paHra MaTpullbl.

Tema 5. O6parnas marpuna (2 gaca). Ilonsrne oOpaTHOW MAaTpPHIIBIL.
dopmyna s ompeneneHus oOpaTHOW MaTpuisl. TeopemMa O PaBHOCHIBHOCTH
YCIOBUM [l CYyIIECTBOBaHUS oOpaTHOW wmaTpuilbl. Beluucienue oOpaTHOU
MaTpHIIbl C TOMOIIBIO AJIEMEHTAPHBIX TPEOOPA30BAHUM.

Jutepatypa: [1], rom. 1.

Pazoen 2. Cucmemot nuneitnvix anzeopauueckux ypasnenun CJIAY (4
uaca)

Tema 1. ITonsaitue CJIAY (2 yaca). MarpuuHasi 3auch CUCTEMBbI JIMHEHHBIX
anreOpanyeckux ypaBHeHUH. OCHOBHas M pacIIUPEHHAs MaTPHUIbI CUCTEMBI.
Kputepuii COBMECTHOCTH CHUCTEMBl JIMHEHHBIX aIreOpandeckux ypaBHEHUN
(teopema Kponekepa-Kanennm).

Tema 2. IIpaBuiio Kpamepa (2 yaca). KpamepoBckue CUCTEMBI JIMHEWHBIX
anrebpanuecknx ypaBHeHuil. Teopema Kpamepa. Pemenne kpaMepoBCKHX CUCTEM

¢ momotibio Gpopmyn Kpamepa u ¢ moMoIpro o0paTHON MaTPHIIbL.



Tema 3. Metoa I'aycca (2 yaca). DiemeHTapHble TPeoOpPa30BaHUs CUCTEMBI
JMHEWHBIX alredpandeckux ypaBHeHuM. Meton ["aycca uccienoBaHus U pelieHuUs
CUCTEMBl JIMHEWHBIX anreOpanvyeckux ypaBHEeHHU. basucHbie U CBOOOJHBIC
HEHU3BECTHBIE.

Jlureparypa: [1], . 2.

Pazoen 3. Jluneinvie npocmpancmea (5 uacos)

Tema 1. Ba3uc m pa3mMepHOCTH JIMHEITHOr0 NpoOcTpaHcTBa (2 yaca).
[ToHsTHe nMHEHHOro npocrtpaHcTsa. IIpocrenmme cineacTBUS aKCUOM JIMHEMHOTO
npoctpancTBa. [Ipumepbl  JIMHEWHBIX  NPOCTPAHCTB. basuc  JIMHENHOTO
npocTpancTBa. KoopauHaTel BEKTOpa JIMHEWHOTO IPOCTPAHCTBA OTHOCUTEIBHO
naHHOTO Oazuca. PasmepHOCTh MHEHOTO npocTpancTBa. CBsi3b MOHATUN 0a3uca
Y Pa3MEPHOCTH JINHEWHOTO IPOCTPAHCTBA.

Tema 2. IMoanmpocrpancrBa (1 wac). IloampocTpaHcTBa JIMHEHHOTO
nmpoctpancTBa. lIpuMepsl JIMHEHWHBIX NOANPOCTPAHCTB. IloOHATHME JHMHEWHOU
000JIOYKH BEKTOPOB JIMHEMHOTO MPOCTPAHCTBA.

Tema 3. 3amena 06a3uca sguHeitHoro mpocrpancrsa (1 4ac). @opmyiibl
npeoOpa3oBaHus KOOPAMHAT BEKTOpPA JIUHEHHOTO MPOCTPAHCTBA MPU NEPEXOAE OT
OJIHOTO 0a3uca MPOCTPAHCTBA K JIPYTOMY.

Tema 4. dyngamenTajibHasa cucrema pemeHuii (1 uyac). [IpocTpanctBo
pElIeHU OJHOPOAHOM CHUCTEMbl JIMHEWHBIX ainreOpauvyecKkux YpaBHEHHI.
Pa3zmepHOCTh TIpOCTpaHCTBA pENICHWH OJHOPOAHOM CHUCTEMBI JIMHEHMHBIX
anreOpanueckux ypaBHeHuil. DyHmamentanbHas cuctema pemeHuit (DOCP)
OJTHOPOJHOM CHUCTEMbI JIMHEWHBIX airedpandeckux ypaBHeHUH. OTbICKaHHE
HopmanbHoit DCP. Crpykrypa 001Iero pemeHuss HEOJTHOPOIHON CHCTEMBbI
JMHENHBIX anreOpandyeckux ypaBHEHUH.

Jlutepatypa: [1], r. 3.

Pazoen 4. /luneiunvie npeoopazosanus nuneiunvix npocmpancme (6 uacos)

Tema 1. Onepauuu HajA JUHEHHBIMH mpeoOpazoBaHusiMu (2 4aca).
[TonsiTe MMHEHHOTO Omeparopa W JIMHEWHOTrO mpeodpazoBanus. Oneparuu Haj

JUHEWHBIMH  TmpeoOpa3zoBanusiMu. OOpaTHOe JHMHEHHOE mpeoOpa3oBaHUE.



CpoiicTBa omepanuii Haja JHUHEWHBIMUA MpeoOpazoBaHusMu. SAnpo u  o0Opas
JUHEWHOTO TpeodpazoBanus. JledheKT u paHr JIMHEHHOTO MPeoOpa3oBaHUs.

Tema 2. Marpuna JjauHeiiHoro mnpeoOpa3zoBaHusi (2 uyaca). Matpuna
JUHEHHOro NpeoO0pa3oBaHUs B JIaHHOM 0a3uce JIMHEWHOIO MPOCTPAHCTBA.
B3auMHO 0JlHO3HaYHOE COOTBETCTBUE MEXIY JTUHEHHBIMHU MpeoOpa3zoBaHUSIMU N -
MEpPHOI'O JIMHEMHOTO MPOCTPAaHCTBA M KBAJApaTHbIMU MAaTpUIlAMU MOpsaka n.
CBs13p MEXAy paHroM JUHEHHOro NnpeoOpa3oBaHUs U PAHITOM COOTBETCTBYIOIIEH
emy Matpuibl. [IpeoOpa3zoBaHue MaTpullbl JIMHEMHOrO MpeoOpa3oBaHUs MpH
nepexoe OT OJHOro 0a3uca JTMHEHHOTO IPOCTPAHCTBA K IPYTrOMY.

Tema 3. CoOcTBeHHbIC 3HAYEHHS M COOCTBEHHbIC BEKTOPbI JIMHEHHOIO
npeodpazoBanusi (2 4yaca). XapakTepUCTHUYECKUH MHOTOWIEH JIMHEWHOTO
npeodpazoBanusi. COOCTBEHHbIE 3HAYEHUSI U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO
npeoOpazoBanus. CoOCTBEHHOE MOJINPOCTPAHCTBO, OTBEYAIOIIEE JIAHHOMY
COOCTBEHHOMY 3HAYEHHIO JIMHEWHOTO NpeoOpazoBaHus. JInHelHAs HE3aBUCUMOCTb
COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIUX pPAa3JIUYHbIM COOCTBEHHBIM 3HAUYCHUSIM.
Kputepuii npuBeaeHust MaTpulbl JIMHEHHOTO MPeoOpa3oBaHusl K AMArOHAJILHOMY
BUITY.

Jutepatypa: [1], ri. 4.

Pazoen 5. Eexknuodoevt npocmpancmea (2 uaca)

Tema 1. OpTroHopMupoBaHHbIii 0a3uc (2 yaca). [loHsTHE 1EMCTBUTEIBLHOTO
eBKIuaoBa npocrtpancrBa. HepasenctBo Komm-bynskoBckoro. Marpuua I'pama.
JluneliHoOE  HOPMHMPOBAHHOE  MPOCTPAHCTBO. OPTOHOPMUPOBAHHBIA  Oa3uc
€BKJIMI0BA IIPOCTPAHCTBA. IIponecc OpPTOrOHAJIM3ALIHNH. CaoiicTBa
OPTOHOPMUPOBAHHOTO Oa3uca.

Jlureparypa: [1], . 5.

Paszoen 6. Keaopamuunwie ghopmot (2 uaca)

Tema 1. Kanonnueckuii Bua KBagpaTu4yHol popmbl (2 yaca). Ilonstue
KBaJpaTuyHOU (opmbl. MaTpuiia, AMCKPUMUHAHT U PAHT KBaJAPATUYHOU (HOPMBI.
Kanonnueckwnii Bun kBajgpatuaaoi ¢popmel. [IpuBenenre kBaapaTudHon GOpMbI K

KaHOHUYECKOMY BHUAYy MeronoM Jlarpawka. HopMasbHBIM BUI KBaIpaTUYHOU



¢dbopMbl. 3aKOH WHEPLHMH JEHCTBUTENbHOM KBaJApAaTUYHOW (OPMBI KBAAPATUUHOMN
dopMbl. 3HAKOOMpENEICHHbBIE M 3HAKONEepEeMEHHbIe KBaJpaTHUHbIe (OPMEI.
Kpurepuit CunbBecTpa 3HaKOOIPENESIEHHOCTH KBAIpaTUYHOU (DOPMBI.

Jlutepatypa: [1], ri. 6.

Pazoen 7. Bekmopnasn anzeopa (3 uaca)

Tema 1. [lexkapToBbl NPAMOYroJibHble KoopauHaTbhl (1 4ac). Ilomsartue
BekTOpa. KoyumHEapHOCTh M pPaBEHCTBO BEKTOPOB. JIMHEWHBIE OIlEpalvyd HaJ
BekTOopamu. Kputepuii  KOJUIMHEAapHOCTHM  JABYX  HEHYJEBBIX  BEKTOPOB.
KommutanapHocts BEKTOpOB. KpuTepuii KOMIIIaHApHOCTH TpeX BEKTOPOB. OCk.
Bennunna HanpaBineHHOTO OTpe3ka ocu. lIpoeknmsa BekTopa Ha och. [lekapToBbI
IPSIMOYTOJIBHBIE KOOpPAMHATBI BeKTOopa. Hampamisromuye KOCHHYCBI BEKTOpA.
Pannyc-BexTop ToukH. JleKapTOBBI NPSIMOYTOJIbHBIE KOOPAWHATHEI TOUKH. [lenenue
OTpe3ka B 3aJaHHOM oOTHouleHuH. [IpeoOpa3oBaHue KOOpPAWHAT TOYKU B
IPOCTPAHCTBE M Ha IUIOCKOCTH. llonsipHble, HMIMHIpUYECKHE U CchepruecKue
KOOPANHATHI TOYKH.

Tema 2. Ckansippoe mnpousBeaeHue BekTopoB (1 wac). CsoiicTBa
CKAJIIPHOTO MPOU3BEACHHUS.

Tema 3. BekTopHoe M cMemaHHoe Npou3BeleHusi BeKTopoB (1 w4ac).
CBoiicTBa NPOU3BEACHUN.

Jlureparypa: [1], r. 7.

Pazoen 8. Ilpsamas nmunus na niockocmu (2 uaca)

Tema 1. YpaBHeHue mpsiMoii ¢ yrioBbiM Kod(pdummentom (1 wyaca).
[lonATHE ypaBHEHMS NPSIMOM Ha IUIOCKOCTH. YPaBHEHHE MPSAMOW C YIJIOBBIM
koddummentom. OOmiee ypaBHEeHHE TpsMoi. HemosHbie ypaBHEHHS MPSMOM.
YpaBHEHHE NIPAMOU «B OTPE3KAX». YTOJI MEXKIAY PAMBIMH.

Tema 2. /Ipyrue Buabl ypapHenuid npsmoii (1 yac). YpaBHeHue npsimoi,
IIPOXOJAIIEH 4Yepe3 JaHHYI0 TOYKY B 3aJaHHOM HAIlPaBJICHWHU. Y paBHEHUE
MPSIMOU, TTPOXOMSAIIEN Yepe3 IBE NaHHbIe TOUKU. HopmanibHOE ypaBHEHUE TIPAMOM.
PaccrosiHre OT TOUKH 10 TPSAMOM Ha IIOCKOCTH.

Jlureparypa: [1], ri. 8.



Pazoen 9. Ilnockocms u npamas aunus é npocmpancmee(3 uaca)

Temal. ILnockocts B mpocrpancrBe (1 4ac). YpaBHEHME IJIOCKOCTH B
BEKTOPHOM BHJE. YPaBHEHHE IUIOCKOCTH, MPOXOASMIEH 4Yepe3 AaHHYI0 TOYKY
NEPIECHIUKYISAPHO TaHHOMY BEKTOPY (BEKTOpY HOpMaiu K rjiockoctu). OOrmree
ypaBHEHHE IIOCKOCTH. HemoyHble ypaBHEHHUS MIIOCKOCTH. Y paBHEHUE TIOCKOCTH
«B 0Tpe3kax». HopMHpOBaHHOE ypaBHEHHE IIOCKOCTH. PaccTossHME OT TOYKHU 10
IJIOCKOCTU. YTOJI MEXIY IUIOCKOCTSAMH. Y CIOBHUE IApPAJUIEIBHOCTH IIJIOCKOCTEH.
VYcnoBue nepneHANKYISIPHOCTH IIIIOCKOCTEN. Y PaBHEHUE TIIIOCKOCTH, TPOXOIAIIEN
yepes TpU JAaHHBIE TOUKH, HE JICIKAIIUE HA OJJHOU MPSIMOM.

Tema 2. Ilpamas aunusi B npocrpancTrBe (1 yac). OOmme ypaBHEHHS
npsiMOd B mpocTpaHcTBe. Hampapisitomuii BekTop mnpsmoil. KaHoHudeckue
ypaBHeHMs TmpsMou. [lapamerpuyeckne ypaBHEHUA NPSIMON. YTIOJI MEXIY
OPSMBIMM B TPOCTPAHCTBE. YCJIOBUE MAPAJUICIBHOCTH IPSAMBIX. Y CIIOBHE
MEPIEHINKYJIAPHOCTU MPSAMBIX.

Tema 3. IIpsamas u miaockocts (1 yac). [Tydok mnockocren. Ock mydka Kak
npsiMasi, MpUHAJJIeKaIass BCEM IUIOCKOCTSIM IIy4yKa. YTOJI MEXAY MpsIMON HU
IJIOCKOCTBIO. Y CJIOBHE MAPAJUIEIBHOCTH TMPSAMOA M IUIOCKOCTH. Y CIIOBHE
NEPHEHANKYJIIPHOCTH NPSIMON U IIIIOCKOCTH.

Jlutepatypa: [1], ri. 10.

Il. CTPYKTYPA Y COJIEP)KAHUE MPAKTUYECKOM YACTH KYPCA
IpakTHyeckue 3anaTHA (72 yaca)
3ansaruel. Marpunbl (2 4aca). Ilonsatme wmatpuuel. Onepanuu Hax
MaTpHULAMHU.
3ansitne 2. JluHeiliHasi He3aBHCHMOCTh W JIMHEHAsi 3aBHCHMOCTH (2
yaca). CtonO1ibl U cTpoku. JInHelHas 3aBUCMMOCTh M HE3aBUCUMOCTh CTOJIOIIOB U
cTpok. CBOMCTBA TUHEWHO 3aBUCUMBIX U JMHEHHO HE3aBUCHUMbBIX COBOKYITHOCTEH.
3ansitne 3. Omnpenenuresn. Panr marpunsl (4 4aca). [lonstue
omnpenennTesnsa. BeruucieHue OnpeacnuTesIel TPEThEro U YETBEPTOrO MOPSIIKOB.

bazucupiit MuHOp. CIOCOOBI BEIYUCIICHUS PAHTa MATPHUIIHI.



3anstue 4. Ooparnasa marpuna (4 4aca). [lonstue oOpaTHOW MaTpPHUIIBL
Boruncnenre oOpaTHON MaTpHIIBL.

3ansitne 5. Pemenue kpamepoBckux cucreM (2 wuyaca). Pemenue
KPaMEPOBCKHUX CHCTEM ABYMs criocobamu: mo ¢opmynam Kpamepa u ¢ momonipo
0oOpaTHOM MaTPHUIIBI.

3ausatue 6. Meron I'aycca (4 waca). DneMeHTapHble TpeoOpa3zoBaHUs
CUCTEMBI JINHEVHBIX ypaBHeHUU. Meton ['aycca. [IpuBeneHne 0CHOBHOM MaTpHUILIbI
CUCTEMBl K BEpXHeW TpareueugaibHol ¢opme. basucHbie u  cBOOOAHBIE
nepemenHble. HMccnenoBanue coBMectHocTH CJIAY. OOpaTHbld X04 MeTona
[Naycca. MccnenoBanue TUHEWHOW 3aBUCUMOCTH CTPOK M CTOJIOIIOB C MOMOIIBIO
metona ["aycca.

3ansatue /. JluHeiiHass 3aBMCHMOCTb M HE3aBHCHMOCTb 3JIEMEHTOB
a0CTpaKTHOro JIMHeiHOro mpocrpancrBa (4 waca). [IpocTpaHCTBO CTpOK,
IPOCTPAHCTBO CTOJOLIOB, MPOCTPAHCTBO MATPHUL], MPOCTPAHCTBO MHOI'OUJICHOB
onpeeNieHHOW creneHu. lIpeacTaBieHue »eMEHTa NPOCTPAHCTBA B BHUJE
JUHEMHONM KOMOMHALMU JAPYTUX D3JIEMEHTOB 3TOTO MPOCTpaHCTBA. JInHelHas
3aBUCUMOCTb M HE3aBUCUMOCTD 3JIEMEHTOB JIMHEWHOTO MTPOCTPAHCTBA.

3ansatue 8. ba3uc u koopauHathbl (4 4yaca). [lonarue Ga3uca JTUHEHHOTO
npocTtpaHcTBa. OTBICKaHHE KOOPAMHAT IPOU3BOJIBHOIO 3JEMEHTA JIMHEHHOIrO
MPOCTPAHCTBA OTHOCUTENBHO (PUKCHUPOBAHHOTO Oasuca mpocTpaHcTBa. Marpuna
nepexojia oT OJHOro 0Oa3uca JMHEMHOIrO MPOCTPAaHCTBA K Apyromy. BeipaxkeHue
KOOpPJIMHAT TMPOU3BOJIBHOIO 3JEMEHTA JMHEHHOT0 MpPOCTPAaHCTBA OTHOCHTEIIBHO
OJIHOTO 0a3uca yepes3 ero KOOpAuHAThl OTHOCUTENIBHO APYyToro 0asuca.

3austue 9. IMoanmpocrpancrBa. IlpocTpaHcTBO pemeHuii OXHOPOIHOI
CJIAY (4 gaca). [IlonsTHe JWHEWHOrO MOANPOCTPAHCTBA JIMHEHHOTO
npoctpancTBa. Onepanuu HaJx noanpocTpaHcTBamu. I[IpocTpaHCTBO perieHui
oaHoponHoit CJIAY. bazuc mnpoctpaHcTBa pemeHuid oaHopoaHo CIIAY —
dbynnamentanbHas cucrema pemeHuid (OCP). Orteickanue HopManbHOU DOCP

oaHopoaHoi CJIAY.



3ansaTue 10. JluHeiiHble omepaTopbl W JHMHeHHbIe NpeodpasoBaHus
JUHeHHBbIX mpocTpaHcTB (6 yaca). [lonstue nuueliHoro omeparopa. Omnepanuu
HaJ| TMHEHHBIMU oniepaTopamu. [lonarue nuHeitHOro npeodpa3zoBanus. Onepanuu
HaJl JIMHEHHBIMU TIpeoOpazoBaHusAMU. AApo u oOpa3 TUHEUHOro Mpeodpa3oBaHMUS.
Panr u nedexr nuneitHoro npeodOpazoBanus. Kpurepuit oOpatumMocT TUHEHMHOTO
npeoOpa3zoBaHusl.

3ansaTue 11. MaTtpuna jauHeiiHoro npeodpaszoBanus (4 yaca). Ilonsarue
MaTpHIlbl  JIMHEWHOTO TMpeoOpa3oBaHMs B  JaHHOM  0a3uce  JIMHEHHOTro
npoctpaHcTBa. CBs3p MEXAy KOOpAMHATaMu MpooOpaza u oOpa3a >3JIeMeHTa
JMHENHOr0 MPOCTPAHCTBA. BhIpaykeHne MaTpHIbl JIUHEHHOro MpeoOpa3oBaHUs B
OJHOM Oa3uce dyepe3 €ro Marpuily B Apyrom Oasuce. XapaKTepUCTHUECKUMN
OIPEAEIHUTEINb JMHEHHOrO MpeoOpa3oBaHusl.

3ansatue 12. CoOcTBeHHble 3Ha4YeHH H COOCTBEHHbIe BEKTOPbI
JUHeHHOro mpeoodopaszoBanusi (4 4yaca). Beruucienue coOCTBEHHBIX 3HAYCHUM
JUHEHHOT0 MpeoOpa3oBaHUsl KaK €ro JEHCTBUTEIBHBIX XapaKTEPUCTHUYECKHX
KOpHEW. AunreOpandeckass KpaTHOCTb COOCTBEHHOIO 3HaueHHUs. Bwluuciienue
KOOPJIMHAT COOCTBEHHBIX BEKTOPOB KaK HEHYJIEBBIX PEIICHU COOTBETCTBYIOIIMX
omHopoaHeix CJIAY. T'eomerpuyeckas KpaTHOCTh COOCTBEHHOI'O 3HAYCHUSI.
[TpuBeneHne MaTpUILbl TUHEHHOTO IPe0Opa30BaHus K JUAroHAIbHOMY BUTY.

3anstue 13. EBxummmoBbl mpocrpancTBa (2 4yaca). OpTOroHaNbHOCTB
AJIEMEHTOB €BKJIMJIOBA TMpocTpaHcTBa. Matpuna ['pama 06a3uca eBKIMAOBa
IIPOCTPAHCTBA. JlOMOIHEHNE OpPTOrOHAIBHOM CHCTEMBI BEKTOPOB E€BKJIMIOBA
npocTpaHcTBa A0 O6a3zuca. OpTOHOPMHUPOBAHHBIN 0Aa3UC €BKINWI0BA MPOCTPAHCTBA.
[Iporecc opToroHanu3anum.

3ansatue 14. OprToroHajbHble MaTPUMUbI M  OPTOrOHAJbHbIE
npeodpaszoBanusi. CuMMeTpuyeckHe npeodopa3oBanus (4 uaca). CaoiicTBa
OpTOTOHATBHBIX MaTpuil. CBOWCTBAa OPTOTOHAIBHBIX MpeoOpazoBanuii. CBoMCTBa
COOCTBEHHBIX  3HAYEHUHW U  COOCTBEHHBIX  BEKTOPOB  CHUMMETPUYECKHUX

npeoOpa3oBaHuUM.



3anstue 15. KBagpatuunbie ¢gopmbl (6 waca). Marpuma KBajapaTHIHON
dopmbl. Meton Jlarpanka npuBeieHUsT KBaIpaTHUHON (POPMBI K KAHOHUYECKOMY
Buay. MHIEKChl WHEpIUU JeWCTBUTEIBLHON KBagpaTudHOW ¢opmel. Kputepuit
CunpBecTpa MOJIOKUTEIBHON W OTPULIATEILHON OINPEAEICHHOCTH KBaJApPaTUYHOU
bhopMBI.

3ansTue 16. Jiuneilinble onepanuy HajJ reOMeTPUYECKUMH BeKTOpaMu (2
yaca). CloXeHue BEKTOPOB. YMHOXEHUE BEKTOpa Ha 4YuCiOo. BrluuTaHue
BekTOpoB. KommuanapHocTe BekTOpoB. IIpoekuust Bekropa Ha ocb. JlekapTOBBI
PSAMOYTOJIBHBIE KOOPAUHATHI BEKTOPA U TOYKH.

3ansaTue 17. CkajasipHoe, BEKTOPHOe M CMeIIAHHOEe IPOM3BedcHUE
BeKTOpPOB (4 4aca). OnpenesneHne U CBOMCTBA CKAJISIPHOTO MPOU3BEACHHUS ABYX
BEKTOPOB. BbIUMCIEHHE CKAIAPHOIO NPOU3BEICHHUS BEKTOPOB, 3aJaHHBIX
JIEKapTOBBIMU MPSIMOYTOJIBHBIMU KOOpAHHATaMu. Kputepuil OpTOTOHAIBHOCTH
BEKTOpPOB. BprunciieHne yrina mexay BekTopamu. OnpeneineHue U CBOMCTBA
BEKTOPHOIO IIPOM3BEACHUS [JBYX BeKTOpoB. [lmomaau mnapamienorpamma u
TPEYTrOJbHHUKA, IOCTPOCHHBIX Ha JAaHHBIX BEKTOpax. BpluMCIIEHHE BEKTOPHOIO
NIPOU3BEACHUS  BEKTOPOB,  33JaHHBIX  JEKAPTOBBIMHA  NIPSAMOYTOJIbHBIMU
KoopanHataMd. (CMelmaHHOEe IpOM3BENEHUE Tpex BekTopoB. (CBoOMCTBa
CMeIllaHHOro  mpou3BeneHus. OObeM  mapajuienenunesa U NHPaAMUIBI,
IIOCTPOCHHBIX HA JAHHBIX TpPEX BEKTOpaX. BpeluucieHne CMEmaHHOTO
IPOM3BEICHUSI  BEKTOPOB,  33JaHHBIX  JEKAPTOBBIMH  INPSIMOYTOJIbHBIMU
KOOPAMHATaAMH.

3ansitue 18. [Ipsimasi JIMHUS HA TWIOCKOCTH (3 yaca). YpaBHEHHE MPSIMOH C
yraoBeIM Kod(durmentom. OO0Iiee ypaBHEHUE MPSAMON Ha MIOCKOCTH. HemoHbie
YpPaBHEHUS MPSIMOW. YPAaBHEHUE NMPSIMOU «B OTPE3KAX».YTOI MEXKAY MPSIMBIMHU.
YpaBHEeHHE TPSAMON, MNPOXOIAIIEH Yepe3 MJaHHYK TOYKY B  3aJaHHOM
HalnpaBJICHUU. YPaBHEHHUE NPSAMOW, NPOXOIALIEH YEpPe3 JBE JaHHBIE TOYKH.
PaccTostHue oT TOYKH 10 IPSAMOM.

Bansitue 19. Ilimockocrh (2 yaca). OOmiee ypaBHeHHe TUIOCKOCTH. CBsi3ka

IUIOCKOCTEM. HemonHble ypaBHEHUs IUIOCKOCTH. YPAaBHEHHUE TIUIOCKOCTH «B



oTpe3kax». PaccTrosHMe OT TOYKM O IUIOCKOCTH. YTOJ MEXKIY IUIOCKOCTSIMM.
[leprieHIUKYJISIPHOCTh M NAPAJUIEIBHOCTD IIJIOCKOCTEH. YPABHEHHE IIJIOCKOCTH,
MIPOXOAIIEH YEPE3 TPU JAHHBIE TOUKHU.

3ansitue 20. Ilpsmas B mpocrpancTBe (3 uaca). OOmme ypaBHEHHS
NpsIMOM B MIPOCTPAHCTBE KaK CUCTEMA YPABHEHUM IUIOCKOCTEM, MEPECEKAIOIINXCS
10 JTaHHOM TipsAMoil. Hampapisitomumii BekTop npsimoi. KaHoHnueckue ypaBHEHUS
npsamoil. Ilepexon oT oOmMX ypaBHEHUI MPSAMON K KAHOHHUYECKHM YpPaBHEHHSIM.
[TapameTpruueckue ypaBHEHUS MPSAMOW. YTOJ MEXAY NPSMBIMA B IPOCTPAHCTBE.
YcnoBre nmapamienbHOCTH OPSAMBIX. Y CIIOBUE NEPIEHAUKYIISAPHOCTH MIPSMBIX.

3anstue 21. I[lnockocTh W mpsiMasi JUHHUSA B mpocTpaHcTBe (3 yaca).
[Iygyoxk mockocted. Ocph mydka. Yroia MeExXAy HOpsSIMOM M  IUIOCKOCTBIO.
[lapannenbHOCT, MNPAMOW W IUIOCKOCTH. [lepneHAuKyIsIpHOCT NpSAMON U

IINTOCKOCTH.



I1l. YHEBHO-METOANMYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Ilian-rpaduK BHINOJHEHHUSI CAMOCTOSITEIbHON PadoThI N0 JTUCHUIJINHE

ITpuMmepHbIe
Ne Hara/ cpoku . HOPMBI
P Bua camocTosTeIbHOI padoThI P DopMa KOHTPOJIA
n/n| BbINOJIHE-HUS BpPeMEeHH HA
BBINIOJTHEHHE
N3yyeHne TeopeTHUECKO 4acTh ITpoBepka HanU4us
TEMBI, BBITIOJIHCHHE 3aJaHUH IIO JICKIIUH, perIeHus
WupuBuyanpHoe | TeMaM: ONEpAllMH €  MaTPUIAMH, MHAWBUYaJIbHOTO
1| 3aganmue 1 BBIYMCIICHHE  ONpEAeIuTeNIed U 8 qacoB 3a/1aHUs], AKTUBHOE
(ceHTs6pH) o0paTHOH  MaTpulbl,  pCELICHHUE ydacTue B 00CyKICHUH
CHCTEM  JIMHEWHBIX  ypaBHEHUU BOIIPOCOB [0 TEMaM
MeroaoM Kpamepa u I'aycca 3aHATUHI U 3aJaHUMN.
N3yyeHne TeopeTHyeckoil 4actu [IpoBepka Hanuuus
TEMbl, BBINOJHEHUE 3aJaHUM TI0 JICKUUW, pEIIEHUS
TeMaM: paHr MaTpulbl, 0a3uc WHAUBHUYaTBHOTO
NupuBuayanbHOE
CHCTEMBI BEKTOPOB, 00Illee pEeIIeHNE 3a/1aHUsl, AKTUBHOE
2| 3aganwue 2 . . 8 wacos
CHUCTEMBl JIMHEWHBIX ypaBHEHHWIA, ydacTtue B 00CyKICHUU
(oxTs6pB) .
HaxoxaeHue @DOCP  onHopomHOU BOIIPOCOB [0 TEMaM
CHCTEMBI JIMHEUHBIX ypaBHEHUI 3aHATUI U 3aJaHUN.
N3ydyeHue TeOpeTUUECKOM 4acTh IIposepka HaMuus
TE€Mbl, BBIIOJHEHUE 3aJaHUN IO JIEKLUH, pelIeHHs
temam Paznena 8 u Pasnena 9. WHAWBHUYaTEHOTO
NunuBuayanbHOe A A A Y
3 10 yacos 3a/IaHHs1, AKTUBHOE
3ajanue 3 (HOSIOpb)
ydJacTue B 00CyKIEHUU
BOIIPOCOB IO TeEMaM
3aHATHI U 3aJaHUH.
N3yyeHue TeopeTHdecKOi yacTu IIposepka HaMuus
TEMBbI, BBINIOJHEHHUE 33JJaHUI 110 JIEKIUH, pEIIEeHUS
TeMaM: JINHEUHBIE ONepaTophl U UX VHJIUBUYaJIBHOTO
NunuBuayanbHOE
MAaTpHULbl, HAXOXKJIEHHE A7pa U 3aJlaHus], aKTUBHOE
4| 3zamauue 4 N 10 yacos
(1exabpn) o0pas3a IIMHEHHOTO oTeparopa, ydJacTue B 00CyKIEHUU
COOCTBEHHBIE BEKTOPA, IPUBEIICHNE BOIIPOCOB IO TEMaM
MaTpuL JINTHEWHOT'O OIlepaTopa K 3aHATUH U 3a1aHUN.
JIMAarOHAJILHOMY BULY
ToxroToBKa K N3ydeHne TeopeTndyeckol 4YacTy| IIposepka
SK3aMEHY H Kypca, BBITIOJHEHHE MPAKTUYECKHX KOHTPOJIBHBIX padoT,
5| BEIIOTHEHWIO 3aJjaHuil 110 TeMaM Kypca 36 4acos TEKYIIHH OTIpoc
KOHTPOJIbHBIX
pabort
HUTOT'O - 72 gyacoB -




XapakTepucTHKA 3aIaHUI VIS CAMOCTOATEIbHOM padoThl 00y4arouuxcs,

METOAUIECCKUEC PEKOMEHAAIINHA 1T0 UX BBLINMMOJHECHUIO

Tembl H OPUEHTHUPOBOYHOEC COACPKAHUEC AHAJINTHYECCKHUX, HAYYHO-

HCCIIe0BATEIbCKIX U TBOPYECKHUX 3a1aHUi

NuauBuayanabHoe 3aganne 1 (y KasKIoro CTyJaeHTa CBoil BApUAHT).

1.  Haiigure npoussenenue matpun AB, ATB, ABT,ATBT,BA,BTA,BAT,BT AT

B T€X CIIy4asiX, KOI/la yMHOXXEeHHe ornpeaeeHo. [lyctp

1 32 1 2
1230 (3 1
A=lo25) B=|1 5
341 0 3
2. Haiinure 3nauenue Beipakenus 3B4 + CB:
1 2 3
-1 0 2 1 2
A=|0 1 3| B= . C= .
0 2 -1 0 1
1 2 -1

3. Beruncauts onpenaenuresis A 1Byms crioco6amu:

a) pasyIoKUB IO JIEMEHTAM TPEThEU CTPOKU;

0) moay4uB 3 HYJISI B UETBEPTOM CTOJIOIE U PA3JIOKUB 10 HEMY;

B) Haiitu Mutop My, 1 anreOpanyeckoe J0MOTHEHUE Ag3 ONPEACTUTENS A |

R N P W
P W O K
N O RN
© A~ O

4, Pemute cucremy merogoM Kpamepa; mpu 3ToM: a) A BBIYHCIWTH 110
NPaBHITy TPEYrOJIbHUKOB; 0) A BBIYMCIHTB, Pa3I0KUB 110 MEPBOI CTPOKe; B) A,
BBIYHCIIMTD, PA3JIOKHB II0 BTOPOMY CTOJIOLY; I) A3 BBIUHCINTD, [OTYYHB HYIH B

KaKOM-JIN0O CTOJIOIIE U Pa3TIOKUB 110 HEMY.



3X; +2Xy + X3 =6,
2X1 + 3X2 + X3 :l,
2% + Xy +3%X3 = 1.
5.Cuctemy AX=B pemuTh ¢ TOMOLILI0 0OPATHON MATPHUIIbI, ECIIH
1 2 3 3
A= 0 1 3 ,B=|1
1 2-1 5

6. Haitnute oOpatHyto MaTpuily JUisi MaTpuiibl A C MTOMOIIBIO 3JIEMEHTAPHBIX

npeoOpa3zoBaHuid, €CIH
3 1 =2
A= (1 3 1 )
9 -5 0

7. Haigure Hen3BecTHyO MaTpuily X eciiu
-5 -4 7 2 0 4
X 3 2 1)]=(3 -1 5)
4 0 2 2 1 3
8. Pemmnts cuctemy merogom I'aycca:

[ X+ Xp+ Xg+ X4= 0,
42X1‘|‘X2‘|‘ X3— X4: 3,
— X —Xo+ X3+ X4= 0,

2X2 —3X3 + 4X4 - —9.

Q. Onpenenure, 4YTO NMPOU3OMUAET C KBaApaTHOW martpulell A nopsanka 10 npu
YMHOKEHHUH CJieBa Ha TpaHCBEKIHIO Ty (5).

NupuBuayajabHoe 3agaHue 2 (y KaxI0ro CTy/IeHTa CBOi BAPMAHT).
1.BpluncanTe paHr MaTpHibl JIByMs crmoco0aMu: a) METOJOM OKailMIIeHus

MUHOPOB; 0) C TOMOIIIBIO AJIEMEHTAPHBIX MPeoOpa3OBaHUM.



4 10 1

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

2.Haiimute cpemu BEKTOpPOB aq, Q,, Qz, Q4 0a3uc IJMHEWHOH OOOJIOYKHU
L(a4, a,, as, a,) ¥ KOOPIAUHATHI OCTAIBHBIX BEKTOPOB B 3TOM Oasmce.

a;=(2; 2,7, -1),a,=3; -1, 2;4),a3 = (1; 1; 3; 1),

a, = (3; 3; 11; —3).
3. Jlokazath, uTO cuctemMa BEKTOpoB lq,l,,...,l, — obOpasyror 06a3uc w HaWTH
KOOPMHATHI 3JIEMEHTA X B 3TOM Oaswuce.

L=011),,=(00;11),1;=(0;0;1), x = (1;2;3).
4 ViccaenoBaTh CUCTEMY Ha COBMECTHOCTb M HAUTH 0O0I1Iee PEIICHNUE CHCTEMBI.

(6%, +3x, +2X, +3x, +4%, =5,
i +2x, +x, +2x, +3x, =4,
4%, +2x; +3x, + 2%, 1%, =0,
2%, + %, +7X, 435, + 2%, = 0.

5.Haiinure dbyHaaMeHTaNbHYIO CHUCTEMY pEIICHUS U OOIlee pPEelIeHue CUCTEMBI
OJTHOPOJHBIX JUHEHHBIX YPABHEHUMU.

T
- + - =
dn-xtr -3x =0

153.’1 _4.]:2 - J.’3 ‘EJ.’+ - D,

+ ¥+ -y =
ntx i -x =0

L

NuauBuayanbHoe 3a1anue 3 (Y KasKI0r0 CTYyJ€HTa CBOM BaAPUAHT).

— . N\
1. Jlauel Bektopsl A M 0. Haiitn: 1)@ - (b —E); 2)‘3‘; 3)cos(a, C), ecnu
C=2a+b;4)cosp as a; 5)[a+b|; 6)npya.



3=(4;5,6),b=(—2;—8;—6).

2. Jlaubl BekTopbl @ ¥ D . Haiiru: a) @ - 4b: b) NP 5 (25 — 35);

c) COS[— a+2b, 35] ,eCIIH

_ A T
a=3m-n,b=m+2n,[m=3n=2|m,n =3
3. Haiitu momaas napajienorpaMmma, moCTPOSHHOTO Ha BEKTOpax
— j— — — N —
c=a+4b n d=3a-b,ccm [d =3, |b|=4, (@, b)=150°.
4. Jlansl Bepmmnsl upamuasl ABCD : A (2, 1 O); B (5, 3, l); C (0, 1 2);
D (4, 3,1). Haiiru:

1) nmomans peyronsuuka ABC, 2) cos ZDAB,
3) Beicotry AABC, onymennyio uz C na AB,4) 06vem nmupamuast ABCD

5) seicory mupamuasl ABCD , onymennyro nz D na ocnosanue ABC.
5. M3BecTHBI KOOpAMHATHI BepinuH Tpeyronbauka ABC: A (— 3, — 2); B (14, 4);

C (6, 8).. Haiirtu:

1) ypaBHEHHS BCeX CTOPOH B 00IEM BHUJIC,

2) ypaBHeHHS Bcex BeICOT B o0meM Buje (AN, BN,, CNy);

3) ypaBHeHus Bcex MeauaH B obiieM Buae (AMy, BM,, CMy);

4) tgA;

5) ypaBuenns npsimeix AE u AE,, mpoxomsamux mox yriom 45° k AC;
6) Touky B;, cuMMeTpuuHyto Touke B otHOCHTENnBHO AC;

7) paccrosiaue ot Touku C 10 npsmoit AB;

8) ypaeHenue npsimoit CCy, mpoxosiiei napamieibHo AB;

BS

9) ypaBHeHne npsiMoii CS, eciti Touka S Takas, uTo —— = 2

10)amuny croponsl AB; 11) muny meanansl AM;
6.CocTaBuUTh  ypaBHEHHWE  IUIOCKOCTH,  MPOXOJAIIEH  4yepe3  MIpSIMYIO

3x—-2y+z—-3=0, x—2z=0 MEPIEHINKYJIIPHO MJIOCKOCTH

x—2y+z+5=0.

NuauBuayanbHoe 3a1anue 4 (y KasKI0ro CTyJeHTa CBOM BaAPUAHT).
1. SIBISAIOTCA 1M ClIeAyIONINE IPE0OPa30BaHms BEKTOPHOTO NPOCTpaHcTBa R3
muHelHpiMu. Ecu npeoOpa3oBaHue IMHEMHOE, TO HAWIUTE €ro MaTpUILy B

ctangapTHoM Oaszuce. [Tyctb x = (x4, X5, X3).



a) p(x) = (x1 + x9; %1 + X3 — X35 %1 + X5 + X3).
0) p(x) = (X1 + x2; X3 — X3;x3 — 1).
2. JI1st nTMHERHOTO onepaTopa ¢ HalauTe SApo U 00pas.
IIycts @(xX) = (a,x) -d,roe d = (1;2;3)
3.0 = ° - (1; = (0;
. Ilyctb @ mmeeT matpuity A = 5 _1) B Oasuce a; = (1;1),a, =(0; D) uy
uMeeT matpuny B = (% _21) B Oasmce b; = (1;2), b, = (1;1). Haiinure

MaTpHuIly rpeobpazoBanus @ + Y B 6a3uce by, b,.

5.  Jlumeiinslii onepatop @ B 6asuce f;(x) =1, f,(x) = x, f3(x) = x? umeer
matpuily A. Haiinure matpuiy onepatopa ¢ B 6asuce g, (x), g,(x), g;(x).

-3 -1 3
A=(1 1 —3),91(96):1+x+xz,gz(x)=1+3x+2x2
1 0 0

gz(x) = x + x?

5. JIuHeHbIN oniepaTop ¢ MEPEeBOAUT OA3UCHBIE BEKTOPA €1 U €, B DIIEMEHTHI A U
a, cooTBeTCTBEHHO. HaiinuTe coOCTBEHHbIE 3HAYEHHUS] U COOCTBEHHBIE BEKTOPA
oreparopa ¢.

a, = _261 - ez; a, = eq
6.Haiigure ©Oasuc, B KOTOpOM MaTpulla JHMHEHWHOrO oOmepaTtopa UMeEeT

JIaroHajabHbI BUI. Ecim B HekoTopoMm 0a3nce MaTpuiia JIMHEHHOTO orepaTopa

1 2 0
( 0 2 0 )
-2 -2 -1

MMEET CIEAYIOIINI BU;

IV. KOHTPOJIb TOCTUXKEHUWS LIEJIEM KYPCA

Kontposmpy OueHoyHbIe cpeaAcTBa
Ne eMble Kons! u 3Tans1 popMupoBanus
. . NPOMEXKYT
n/n pa311enbl/ KOMIIETCHIIUHN TeKyIIHH KOHTPOJIb POMEKYTO
YHas
TeMbI




AUCHUILINH arrecTanu
bl |
Paznen 1, OK-4 koHcrekt ([TP-7); Bompocs! k
Tema 1, Tema 3Haer COBPEMEHHBIE K3AMEHY
5 MCTObI 5 U | KOHTpOJbHAs paboTa 5,8 -40 (
HMHCTPYMCHTapHUU 1-3 (HP-Z); VO -1)
Paznen 2I, JAMHEHHOH  anrebpsl U
Tema 1, Tema aHAJIUTUYECKOM 13 1-6 (11P-13,
2 reoMeTpUU [1P-15)
Paznen 3lI, Ymeer ucnob3oBath | KoHcnekT ([TP-7); Bomnpocsl k
Tema 2, Tema METOBI U | KOHTpoJbHas paboTa | 9K3aMeny 1,
3 MHCTPYMEHTApHIA 1-3 (ITP-2); 5,8-40 (
Paznen 4, nuHeitHoW  anreOpst  u | U3 1-6 (ITP-13, YO -1)
Tema 1, Tema AHATTUTHYECKOU [1P-15)
2 TEOMETPUH JJISl PEIICHUs
THUTIOBBIX MAaTEMaTHYCCKHIX
Pasnen 8, .
3amady B OJTOM cdepe u
Pasnien 9 BOCIIPHSITUSI COBPEMEHHBIX
TEKCTOB 1o
SKOHOMHUYECKON TEOpUHU
Bnameer wmeromamu | kKoHcmekt (ITP-7); Bompocs! k
WHCTPYMEHTApUEM KOHTpPOJIbHAS paboTa | SK3aMEeHY
nuHedHOM  amre6per  u | 1-3 (TIP-2); (YO -1)
AHAIUTUYECKON a3 1-6 (ITP-13,
r€OMETPHH s | I[TP-15)
BOCTIPHSITHS u
WCIIOJIb30BaHUS
JOCTH>KEHUI HayKH,
TEXHUKHU B
npodeccuoHanbHOM chepe
Paznen 1, OK-5 3Haer Mmetosl, | kKoHcrekt (TTP-7); Bomnpocs k
Tema 1, Tema WHCTPYMEHTapUH ¥ | KOHTpOJbHAs padoTa | SIK3aMEeHY
2 0a3oBbIC pesynbratel | 1-3 (TTP-2); (YO -1)
Pasnen 21, JUHENHON ai1re6pm u | U3 1-6 (ITP-13,
aAHAITUTHYECKOU I1P-15)
Tema 1, Tema reoMeTpHH
2 Ymeer ucnoss30Bath | koucnekt (I1P-7); Bomnpocsl k
Paznen 3lI, METOIbI ¥ | KOHTpOJIbHAs paboTa | SK3aMeHy
Tema 2, Tema WHCTPYMEHTAPHIA 1-3 (ITP-2); (YO -1)
3 nuHelHo — amreOoper  w | U3 1-6 (ITP-13,
Pasien 4, AQHATUTUYECKOU I1P-15)
Tema 1, Tema TCOMETPHH I aHan3a
KOJIMYECTBEHHBIX
2 COOTHOUICHUM, PpELICHUs
Paspen 8, CHCTEM JTMHEHHBIX
Paznen 9 ypaBHEHH
Bnageer cnenmanbubiMu | KoHCIEKT (ITP-7); Bomnpocsl k
TEOPETUICCKHUMHU Y | KOHTpOJbHAs padoTa | FIK3aMEeHY
npakTudeckumu metogamu | 1-3 (ITP-2); (YO -1)

nuHEeHOW  anreOpsl
aHAJIUTUYECKOHU

W13 1-6 (ITP-13,
I1P-15)




T€OMETPUH JUIST
dbopmanuzanuu
9KOHOMMYECKOM
nHpOpMAINY U €€ aHaJIH3a

TunoBeie KOHTPOJIbHBIE 33/IAHHS], METOJUYECKHAE MATEPUAIIBL, ONPEIEISIOIINE
IpoLEIypbl OICHUBAHUA 3HAHWW, YMEHUH W HABBIKOB M (WUJM) OIbITa
NEATEIbHOCTH, a TaKXe KPUTEPUM W TOKAa3aTeld, HEOOXOIUMBIE IJIsi OLICHKH
3HaHWM, YyMEHUH, HABBIKOB U XapaKTepHU3yIOIIMe HTanbl (HOPMUPOBAHUS
KOMIETEHIIMM B  TPOLIECCE  OCBOCHHMS  OOpa30BAaTENbHOM  MPOTPaMMBbI,

npezactasiensl B Paznene VIII.

V. CIIMCOK YUYEBHOM JIUTEPATYPbHI U UHOOPMAIIMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHUIITIMHbI

OcHoBHas JuTeparypa
(onexmponnwvie u neuammvie uzoanus)
1. bexnemumer J[.B. Kypc ananmuthyeckoi reoMeTpuu U JUHEHHOU
anreOpbl:  yueOHuk. —  Cankr-IlerepOypr: Jlanb, 2015. Hb JIBOV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:777158 &theme=FEFU

2. Uneun B.A., [lozask D.I'. Jlunetinas anre6pa. — M.: @usmatiut, 2004,
HB IB®V: http://lib.dvfu.ru:8080/lib/item?id=chamo:7030&theme=FEFU.

3. Kpemep H.I11., ®punman M.H. JIuneitHas anre6pa: yueOHUK U MPAKTUKYM
JUISL  aKaJEeMUYecKOoro OakajaBpuaTa MO HSKOHOMUYECKHMM CIEUUATBHOCTSIM. —
Mockaa: Opaiir, 2015, 307c. Hb JIBDY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:790980&theme=FEFU

4. Jlusmmn K.M. Kypc nuneliHON anreOpbl U aHAIMTHYECKOW T'€OMETPHUU:
yueOHuK 11t By3oB. — Cankr-IletepOypr: Jlaws, 2017, 504 c. Hb JIB®YV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:844739&theme=FEFU

5. Manyrun B.A., Pomuna S.A. JluneitHas anrebpa sl SKOHOMHCTOB:

y4eOHUK, TIPAKTUKYM M COOpHHUK 3a1ad JJis aKaJeMHYecKoro OakaiaBpuara Iio



https://lib.dvfu.ru:8443/lib/item?id=chamo:777158&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:7030&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:790980&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:844739&theme=FEFU

HYKOHOMHUYECKUM HaIPaBJICHUSM U CriennanbHOCTIM. — Mocksa: FOpaiit, 2017, 478

c. Hb JIB®YV: https://lib.dvfu.ru:8443/lib/item?id=chamo:841237 &theme=FEFU

6. Jluneiinas anredpa: Yue6Hoe nocobue / b.M. Pynsik. - M.: HULl Uudpa-
M, 2013. - 318 c.: 60x90 1/16. ISBN 978-5-16-004533-7 - Pexxum mocrtyma:
http://znanium.com/catalog/product/363158.

JlonoJiHUTEIbHAS JINTEPaTypa

(anexmponmvie u neyammbvie u30amUs1)

7. Wneun B.A., Kum I'.J]. JIuneiitnas anredpa 1 aHaIMTUYECKas T€OMETPUS :
y4eOHUK JJIsi YHUBEPCUTETOB M TEXHUYECKHX BY30B. — MockBa: Mzn-Bo MI'Y,
2015, 393 C. Hb JIBOY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:817753&theme=FEFU

8. Emuxun B.E., I'pacbkun. C.C. AnanuTtuueckass T€OMETpHUs U JHHEHas
anreOpa: Teopusi U pelieHue 3aaad: yueoHoe nocoobue. — Mockpa: KuoPyc, 2013,
608 C. Hb JABOY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:784080&theme=FEFU

9. IIpockypsikoB M.B. COopHuk 3amay mo JMHEWHOH anrebpe: ydeOHOE
nocooue. —  Cankt-IletrepOypr: Jlawp, 2010, 475 c¢. Hb JIBOV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:305907 &theme=FEFU

10. Jluneiinass anreOpa B mpuMepax W 3ajadax: YdeOHoe mocobue /
boprakoBckuit A.C., [TanteneeB A.B., - 3-e uzn., crep. - M.:HULl UTHOPA-M,
2015. - 592 c.: 60x90 1/16. - (Boicuiee oopazoBanue: bakanaspuat) ISBN 978-5-
16-010586-4 - Pexum noctyma: http://znanium.com/catalog/product/494895

11. Opuenko E.I'., Mutuenko A.J[. JluneitHas anreOpa: MeETO/I.
ykazanusi. — BrnaguBoctok: W3marensckuii qom [lampHeBocT. (emepan. yH-Ta,
2012, 35 C. Hb

JB®V:http://lib.dvfu.ru:8080/lib/item?id=chamo:678464&theme=FEFU.


https://lib.dvfu.ru:8443/lib/item?id=chamo:841237&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:784080&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:305907&theme=FEFU
http://znanium.com/catalog/product/494895
http://lib.dvfu.ru:8080/lib/item?id=chamo:678464&theme=FEFU

Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTepHET»
1. DOnextponHas 6ubaroTeka u 6a3bl JaHHBIX [[BOY .

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

2. DrekTpoHHO-OMOMOTEeUHas cucteMa «Jlauby http://e.lanbook.com

3. 3JICKTpOHHO-6I/I6HI/IOT€‘{Ha}I CHCTCMa «Haquo—mzxaTenchoro LHCHTpAa

NH®PA-M» http://znanium.com

4. DnexTpoHHO-OMOMMOTeYHas cuctema bubnuoTex.

http://www.bibliotech.ru

5. DJeKTpoHHBIH KaTanor HaydHo! Oubmuoreku JIBDY http://ini-
fb.dvgu.ru:8000/cgi-bin/gw/chameleon

6. Hayunas oubnmnotexa KubepJlenunka: http://cyberleninka.ru/

IHepeyenb HGPOPMALUOHHBIX TEXHOJIOTI U
H IPOrPaMMHOI0 o0ecredeHust
Microsoft Word
Microsoft Excel
Microsoft PowerPoint
Microsoft Publisher

Koncynbrantllntoc / 'apanT

o 0 k~ wbdPE

Microsoft Internet Explorer/ Mozilla Firefox/ Opera

VI.METOOANUYECKHUE YKA3AHUSA 11O OCBOEHUIO INCHUIIJIMHBI

Pekomenoayuu no na1anupoeanuio u Op2anu3ayuu 6pemeHu, O0meeodeHHo20

Ha u3yyeHue OUCYUNIUHbL
[ImanupoBaHre — Ba)KHEWIAs YepTa YEIOBECUECKOM AEATEIBHOCTH, OOUH U3
XapaKTEPHBIX, 00S3aTEIBHBIX MTPU3HAKOB YEIIOBEYECKOTO Tpy/aa. [yt opranuzanuu
CJIO)KHOU y4eOHOM AESATETbHOCTH O4YeHb d(PPEKTUBHBIM SIBISETCS MCIOJIH30BAHHE
CPEACTB, HANOMUHAIOIIMX O  CTOSIIMX MNEepeJ HaMu  33Jayax, Hx

MOCJIEIOBATEIBLHOCTH BBIMOJHEHUSA. TaKuMU CpeICTBAMU MOTYT OBITh MOOUIIBbHBII


http://dvfu.ru/web/library/elib
http://e.lanbook.com/
http://znanium.com/
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon
http://cyberleninka.ru/

TenedoH, UMEIMUNA MpPOrpaMMy OpraHai3epa, BKIIOYAIONMIETO OYIUIBHUK,
KaJICHJaph M CIHCOK JIeJ; TaiMEephl, HATOMUHAIOIIKE O BBHINOJHEHUU 33JaHUMN 11O
JUCHUILIMHE; KOMIBIOTEPHBIE IPOTrPAMMBI COCTABJICHUS CIIUCKA JIE€JI, BBIICISIONINE
CPOYHBIE U Ba)KHBIE JIETIA.

CocraBnenue crnmcka Jei — MepBbIM ar K opraHu3anuu BpemeHu. Crmcok
UMEET TO IMPEUMYLIECTBO, YTO IO3BOJIAET BMJIETh BCIO KapTUHY B LEJIOM.
VYnopsanouenue, kinacCUpUKaLMs A€l B CIHCKE — BTOPOM IIar K OpraHu3aluu
BPEMEHH.

PerynsipHocTh — mepBoe yclIOBUE MOUCKOB 0Oojiee 3(PPEKTUBHBIX CIOCOOOB
pabotel. PexoMeHayercss BbIOpaTh OAMH JE€Hb HEACNIH IJs PETyJSIpHOU
IIOATOTOBKY I10 TUCHUIIIMHE. PEeryipHOCTh HE MPOCTO MO3BOJIIET OATOTOBUTHCS
K JIelly, OHAa CO3JaeT HACTpOW Ha 3TO JI€J0, MO3BOJISIET BbIpaOOTaTh MpaBHIia
BBIMIOJIHEHMsI Jiena (HampuMmep, CcHadajga MpopaboTKa MaTrepuaia JIeKIIUH,
yueOHMKa, YTEHHE MEPBOUCTOYHUKA, 3aTEM BbIJCIIEHUE U (UKCHPOBAHUE
OCHOBHBIX UJIEW B TETPAIM).

UroObl 00JIErYyuTh BBINOJHEHHE 3aJaHHil, HEOOXOJUMO ONPEAEIIUTh
BPEMEHHBIE  PaAMKH. ExxeHenenbHas ~ MOArOTOBKAa MO JIUCUUILIMHE
«MaTtemaTHuecKre METOJbl M1 MOJIENN B SKOHOMHUKE» TpeOyeT BPEMEHHBIX 3aTpar.
Yerkoe (¢uUKCHpPOBaHHE MO BPEMEHM PETYJSPHBIX €N, 3aKpeIUIeHHe 3a HHUMU
OJTHHX M TEX € 4YacoB — BAXHBIM IIAr K OpraHu3auuu BpemeHu. llpu yuere
BPEMEHM HAJ0 MOMHUTh OO0 OCHOBHOM LENM pallOHAIM3alUN — TIOJIY4YHUTh
HanOoabui 3((EKT ¢ HAMMEHBUIMMU 3aTpaTaMu. YUYeT — JIMIIb CPEJACTBO JJIs
pElIeHs] OCHOBHOM 3aJlau: COKOHOMUTH BpPEMSI.

[Io MHEHMIO CHEUANIHMCTOB IO IICHXOJIOTMH, BAXKHOCTh IUIAHWPOBAaHUSA M
BBITIOJIHEHHUS JIeJT 00YCJIOBJIMBAETCS TAKXKE TEM, UTO Y HAC HAKAIUIMBAIOTCS Jela,
3aJla4yd WINA WU, KOTOPBIE Mbl HE PEANIM3yEM, OTKJIAJbIBAEM HA ITOTOM — BCE ATO
HEraTUBHO CKa3bIBAETCS HA HAIIEM BHYTPEHHEM COCTOSIHUU B LIEJIOM.

BaxxHast poJib B OpraHu3anuy y4eOHOM OesTeIbHOCTH OTBOJAMUTCS MPOrpaMMme
JUCLUUIUIMHBL,  JArollas IpPEACTaBIEHUE HE TOJBKO O  TEMAaTHYECKOU

MMoCJICA0BATCIIbHOCTH M3YUYCHHA KypCa, HO U O 3aTpaTaX BpEMCHHU, OTBOJUMOM Ha



M3y4YEHHE Kypca. YCHNENHOCTh OCBOCHUSI AUCUMUILIMHBI BO MHOTOM 3aBHUCHUT OT
MPAaBWIbHO CIUIAHUPOBAHHOTO BPEMEHU MPU CAMOCTOSATEIBHOW MOATOTOBKE (B
3aBUCUMOCTH OT CIEIUATBHOCTH OT 2 — 3 JI0 5 4acoB B HEJIEIIO).
Onucanue nocnedosamenbHocmu 0elucmeuil 00yuaruwuxca (anzopumm
U3YYEeHUA OUCUUNTIUHDL)

Haunnass wu3ydenwe gucuuiiuHbel  «JIuHeiiHass — anreOpa», CTYIEHTY
HE00XO0IUMO:

— O3HAKOMHUTBCS C MPOrpaMMOM, H3YyYUTh CIUCOK PEKOMEHIYyeMOM
JUTEPATYPHI; K MporpaMMe Kypca HeoO0X0auMo OyJeT BO3BpAIlaThCsl MTOCTOSHHO,
0 MEpe YCBOCHUS KaXJOW TEeMbl B OTIAEIBHOCTH, JJII TOTO YTOOBI TOHSTH:
JIOCTATOYHO JIM MTOJIHO U3yY€HBI BCE BOIIPOCHI;

— BHHUMATEJIIBHO pPa3o0paThCid B CTPYKType JUCHUIUIUHBI «JIMHEIHas
anreOpa», B CUCTEME pacrhpeiesicHus: yueOHOro marepuaia Mo BUJaM 3aHSITHH,
dbopMam KOHTPOJISI, YTOOBI UMETh MPEICTABIICHUE O Kypce B 1IEJI0M, O JEKIIMOHHOM
Y MIPAKTUYECKOM YaCTU BCETO Kypca U3YUYECHHUS;

— mepenucaTh B TeTpaiab [JIs JIEKIUHA (HA OTAEIbHOW CTpaHUIlE) |
NPUKPENUTh K BHYTPEHHEH CTOpPOHE OOJIOKKH CTPYKTYpY U COJEp KaHHe
TEOPETUYECKOW YacTH Kypca, a B TETPajp A NPAKTHUYECKUX 3aHATHI — TEMBI
MPaKTUYECKUX (JIaOOPATOPHBIX) 3aHATUH.

[Ipy moOATOTOBKE K 3aHATHSAM II0 JAWcHuIUIMHe «JIuHeliHas anreOpay
HEOOXOJIMMO PYKOBOJCTBOBAThCS HOPMaMM BPEMEHU Ha BBINOJHEHUE 3aJaHUM.
Hanpumep, npu moAroToBKe K 3aHATUIO HA TPOPaOOTKY KOHCIIEKTA OJTHOM JIEKIIUH,
y4eOHUKOB, KaK MpaBuiio, oTBoautcs ot 0,5 ywaca 1o 2 4yacoB, a Ha W3Yy4YEHUE
MEPBOMCTOYHUKOB 00BEMOM 16 CTpaHMI] MEYaTHOTO TEKCTa C COCTAaBJICHUEM
KoHcIeKkTa 1,52 4Jaca, ¢ cocTaBjaeHHEM JIMIIb IJ1aHa OKoJjio 1 Jaca.

Pexkomenoayuu no pabome c 1umepamypoii

Haubonee mpeanmoutrutesibHa MOTEMHAsl MOCIEIOBATEIIBHOCTh B padoTe C

autepatypoid. Ee MOXHO TpeacTaBUTh B BHUAE CIEAYIOIIETO MPUMEPHOTO

ajropurma:



— O3HaKoMJIeHHe ¢ paboueil y4eOHOIl mporpamMmoid U  y4eOHO-
METONYECKUM KOMILIEKCOM JTUCUHUTUINHBI;

— HW3Yy4YeHHUE OCHOBHOM yueOHOH JIUTepaTyphl;

— npopaboTKa JOTOJHUTEIILHOU (YUeOHOM 1 HAyYHOM ) TUTEPaTypPHI.

B Xone uTeHusi oueHb MOJIE3HO, XOTS U HE 00sA3aTENbHO, JIeJaTh KpaTKue
KOHCITCKTHI TIPOYMTAHHOTO, BBITUCKH, 3aMETKH, BBIACIIATh HESCHBIC, CJIOKHBIC TS
BOCIIPUATHUSL BOMPOCHL. B 1eNsIX MposiCHEHUs MOCIEIHUX HYXHO oOpamarbcsi K
npenogaBarento. [lo 3aBepiieHMM U3Y4YeHHS PEKOMEHIYEeMOW JUTEepaTyphl
MI0JIE3HO MPOBEPUTH YPOBEHb CBOMX 3HAHUMN C IMOMOIBIO KOHTPOJIBHBIX BOIPOCOB
JUIsL CAMOTIPOBEPKH.

HacrosatenbHo pexkoMeHayeTcs u30erarb MEXaHMYECKOTO  3ay4MBaHUS
yuyeOHoro Marepuania. [IpakTika yoenuTensHO MOKa3bIBaeT: caMbIM d()PEKTUBHBIM
criocoOOM SIBJISIETCSL HE «3yOpekKay, a riyOoKoe, TBOPUYECKOE, CaMOCTOSITEIbHOE
MIPOHUKHOBEHHUE B CYIIECTBO U3y4a€MbIX BOIIPOCOB.

HeoOxoqumMo BECTM CHCTEMAaTHYECKYH0 KaXJAOJHEBHYIO paboTy Haj
JUTEepaTypHbIMA HCTOUYHMKaMH. OO0BeM HHPOpPMAIMM TO KypCcy HACTOJIBKO
OOIIMpEH, YTO UM HE yIaeTCsl OBJIAJETh B «IOCJIEAHUE JHW» MEPE] CECCHEH, KaKk
Ha ATO MHOT/Ia PACCUUTHIBAIOT HEKOTOPBIE CTYACHTHI.

CrnenyeT BOCIIUTHIBATh B ce0€ YCTAaHOBKY Ha IIPOYHOCTH, TOJITOBPEMEHHOCTD
YCBOEHHUS 3HaHMUU MO Kypcy. Hajo moMHHUTB, YTO OHM MOTPeOYIOTCS HE TOJIBKO U
HE CTOJBKO B XOJ€ KypCOBOTO 3adeTa, HO — YTO OCOOEHHO Ba)XHO — B
nocjeaywmiel mnpoPpecCuoHaIbHON IEITeIbHOCTH.

Jluteparypa umeeTcsi B OMOTUOTEKE YHUBEPCUTETA.

[Ipu pabote ¢ yuyeOHON M Hay4HOU JUTEPATypOd MPUHIMIHAIBHO Ba)KHO
MPUHUMATh BO BHUMaHHE MOMEHT pa3BuUTHs. CTyAeHT 00s3aH 3HATh HE TOJBKO
PEKOMEHAYEMYIO JIUTEPaTypy, HO U HOBBIC, CYIIECTBEHHO Ba)KHBIC HM3IAHHS IO
KYpCY, BBIIIEAIINE B CBET MOCJIE €ro MyOIHKaIIH.

Pexomenoayuu no noocomoexe K IK3ameHy
WTOTOBBIM KOHTPOJIEM TPHU HM3yUYEHUW AUCHUIUINHBI «JIuHelHas anreOpay

ABJISIETCA dK3aMmeH. [IpuMepHbIil nepedeHb BOMPOCOB K AK3aMEHY COAEPKHUTCS B



paboueil mporpaMMe AUCUUIUIMHBL. HenmocpeacTBEHHO mepen CecCHeil BOMpOCHI
MOTYT OOHOBISATHCS. OOHOBJICHHBIN IMEpPeUeHb BOMPOCOB K 3K3aMEHY BBIIACTCS
CTyIEHTaM Iepe] HayajJoM HK3aMEHAIlMOHHON ceccun. Ha sk3ameHe cTyaeHTy
IIpeJIaraeTcsi OTBETUThH Ha JIBA TEOPETUYECKUX BOIPOCA [0 U3yUYEHHBIM pa3jiesiaM
JUCLHUIUIMHBI U PEIINTh MPAKTUYECKYIO 3anady. Llenb sk3ameHa — mpoBepka U
OLICHKA YpPOBHA MOJYYEHHBIX CTYJCHTOM CIELUAIbHBIX MO3HAHUA MO y4yeOHOM
JUCUUIUIMHE, a TAK)KE YMEHUS JIOTUYECKH MBICIUTh, ApPTYMEHTHPOBATh N30PaHHYIO
HAay4YHyl0  MO3ULHIO,  pearupoBatb  Ha  JIONOJHUTEIbHBIE  BOIPOCHI,
OPUEHTUPOBATHCA B MaccuBe AepUHUIMN U Kateropuil. OleHKe MOMJICKUT TaKXKe
Y MPAaBWIBHOCTh PEYU CTYJEHTA. J[OMOJHUTEIBHON LETBI0 UTOTOBOTO KOHTPOJIS B
BUJIC DJK3aMeHa sBiseTcs (OPMHUpPOBAHME Yy CTYAEHTa TaKUX KauecTB, Kak
OpraHU30BaHHOCTh, OTBETCTBEHHOCTh, TPYAOJIIO0ME, CaAMOCTOSTEIBHOCTh. Takum
00pa3oM, FK3aMeH M0 AUCLUILINHE MPOBEPSAET CIOKUBUIYIOCS Y CTYJEHTa CUCTEMY
3HaHUU N0 JaHHOW JUCLMIUIMHE U UTPAET OOJIBIIYIO POJIb B MOATOTOBKE OYyAYIIETO
CIIELUAIIUCTA, CIOCOOCTBYET MOJY4YEHUIO (PyHIAMEHTaIbHOM U CHEIUaIbHON
MOJATOTOBKU B 00JIACTH MaTeMaTHYECKUX METO/IOB U MOJIEJICH U WX MPUMEHEHUS K
PELICHUIO TPAKTUYECKUX 33]]a4 SKOHOMUKH U YIIPaBICHHUS.

[Ipy MOArOTOBKE K 3K3aMEHY CTYIEHT JOJDKEH NPABWIIBHO U PalMOHAIBHO
pacilaHupOBaTh CBOE BPEMsl, YTOOBI YCIETh KAUECTBEHHO M Ha BBICOKOM YPOBHE
MOJATOTOBUTBHCS K OTBETaM IO BCEM BOIpPOCAaM. OK3aMEH Mpu3BaH NOOYAUTH
CTYJEHTa IIOJY4YUTh JONOJHUTEIBHO HOBBIE 3HaHUA. BO BpeMs NOATOTOBKM K
HK3aMEHY CTYJIEHThl TaK)K€ CHUCTEMATU3UPYIOT 3HAHUs, KOTOpble OHHU MpPOOpenu
IpU HW3YYEHUU pa3AelioB Kypca. OTO TMO3BOJSET MM YSACHUTH JIOTHYECKYIO
CTPYKTYpY Kypca, OOBEAMHUTH OTICIbHBIE TEMbl B €AUHYIO CUCTEMY, YBUIEThH
NEPCHEKTUBBI PA3BUTHSI YIIPABICHUS TIEPCOHATIOM.

Pexomennyemblie ydeOHUKY U CTieIMaIbHAS JIUTEpaTypa MPU U3YICHUH Kypca,
UMEIOTCS B PEKOMEHJOBAaHHOM CIHCKE JIMTEpaTypbl B paboueil mporpamme Io
JAHHOMY KypCy, TakK€ HMX Ha3bIBAa€T CTYyJIEHTaM INpenojaBareib Ha IepBOU

JICKIINH.



CTyneHT B 1ensX MOJYyYEeHUS] KAYeCTBEHHBIX M CUCTEMHBIX 3HAHUM JOJKEH
HAaYMHaTh MOJTOTOBKY K 3K3aMEHY 3aJI0JIFO JI0 €ro MPOBENEHHUS, JTy4dlle C camoro
HayaJsa JIEKIIMOHHOTO Kypca. J{Jis 3Toro, Kak yxe 0TMe4alioch, UMEIOTCS B y4eOHO-
METOJMYECKOM MOCOOMH MPUMEpPHBIE BOMPOCH! K 3k3aMeHy. llenecoobpasHo mpu
U3YYEHUHU Kypca MOJb30BaThCs paboyeil mporpaMMoll U y4yeOHO-METOJUYECKUM
KOMILJIEKCOM.

CamocTtosTenbHass paboTa MO TMOATOTOBKE K JK3aMEHY BO BpPEMs CECCHH
JOJDKHA TUJIAHUPOBATHCS CTYJIEHTOM, HUCXOJs U3 oO0Iero odbema BOIPOCOB,
BBIHECCHHBIX Ha AK3aMEH U JIHEUM, OTBEJECHHBIX Ha MOJATOTOBKY K dKk3aMmeHy. [Ipu
ATOM HEOOXOAMMO, YTOOBI MOCIHEIHUNA JEHb WJIM YacTh €ro, ObUT BBIJEICH s
JIOTIOJTHUTEJIHLHOTO TMOBTOPEHUSI BCET0 00beMa BOIPOCOB B IIEJIOM. DTO MO3BOJISET
CTYJICHTY CaMOCTOSITEJIbHO MEPENPOBEPUTH YPOBEHb YCBOCHUS MaTepuaina. BaxHo
UMETh B BHUJYy, YTO /I IieJied BOCIPOM3BENICHUA MaTepuaia yueOHOro Kypca
OOJBIIYI0O BCIIOMOTATENbHYIO pOJIb MOXET ChIrpaTh HH(OpMaIusi, KoTopas
COJIEP>KUTCS B paboyei mporpaMmMe Kypca.

Pekomenoayuu no camocmoamenvHoil pabome cmyo0eHmos

Opranuzanuss ¥ y4eOHO-METOJUYECKOE OOECIEYEHUE CaMOCTOATEIbHON
pabotsl cryaenTos (CPC)

1. Texymass u omnepexatomas CPC, nHampaBrneHHas Ha yriiyOJieHHE U
3aKperyieHue 3HaHUM, a TAK)Ke pa3BUTHE NMPAKTUUECKUX YMEHUHN 3aKITI0YaeTCs B:

— paboTe CTYAEHTOB C JIEKIMOHHBIM MaTepuajoM, IOWUCKE U aHau3e
y4eOHOM JIUTEpaTyphl U AJIEKTPOHHBIX UCTOYHUKOB MH(OpMAIIMU 1O HU3y4aeMbIM
TeMaM JAUCIUTIIUHBI;

—  BBINOJIHEHUU JOMAIIHUX UHAUBUYATbHBIX 3aJaHUM;

— W3YYEHUHU TEM, BBIHECEHHBIX Ha CaMOCTOATEIIBHYIO MpPOpadOTKYy,
aKTUBHOE y4acTHE B UX OOCYKJICHUH HA 3aHATHUSX;

—  U3YYEHUHU TEOPETUUYECKOr0 MaTepuasia TeM MPAKTHUYECKUX 3aHITUM;

— OCBOCHUU TEXHOJOTUHA B3aMMOJECUCTBUS C 3aJlaHHBIMM HWHTEPHET-
pecypcamMu U UX UCIOJIb30BAHUS ISl PEIICHUS TPAKTUUECKUX 3a/1a4;

— IOArOTOBKEC K 3K3aMCHY.



VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CIUIIJINHBI

JUist  mpoBeneHMs]  JICKUMOHHBIX — 3aHATUA  HEOOXOJIMMa  ayJuTOpus,
OCHAILICHHAsA MYJIbTUMEIUNHBIM IPOECKTOPOM.

JIns mnpoBeneHUS MNPAKTUYECKUX 3aHATHW - ayJIUTOpHUs, OCHAIllCHHAas
MYJIbTUMEIUHUHBIM TPOEKTOPOM, OOJBIION JOCKOM It JIEMOHCTpPAIlMM BCEX
ATaIoOB PENICHUS TPAKTUYECKUX 3a/1a4.

B uywranpHbix 3amax Hayunoit Oubnuorexu JB®Y mnpegycMorpeHsl
paboure MecTa I JIOJEH C OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBBS,
OCHAIIEHBbI AUCIUICSIMU W TIpUHTEepaMu bpaiins; o0opyaoBaHHbIE MOPTATUBHBIMU
YCTPOMCTBAMM [UII YTEHHS IUIOCKOIIEUYATHBIX TEKCTOB, CKAaHUPYIOUIUMHU U
YUTAIOIAMU MallMHAMHU, BHUJCOYBEIICUUTEIEM C BO3MOYKHOCTBIO PETYIISIIAN
LBETOBBIX  CIIEKTPOB;  YBEIMYMBAKOIIMMHU  JBJEKTPOHHBIMU  JIyIAMU U

yJIBTPa3BYKOBBIMU MapKUPOBIIUKAMHU.

B nensx obecrieyenust criennaibHbIX YCIOBUNA 00y4E€HUs HHBAJIUAOB U JIULL C
OTpaHUYEHHBIMU BO3MOXXHOCTAMH 370poBbs JIBDY Bce 3manus o00pyaoBaHBI
naHgycamu, JudTaMy, TOJbEMHUKAMH, CIEHHAIM3UPOBAHHBIMUA  MECTaMH,
OCHAalICHHBIMU  TYyaJeTHbIMM KOMHAaTaMH, TaOJIWyKaMd HH(OPMALUOHHO-

HaBHFaHHOHHOf/'I CHUCTCMBHI.

VIiIl. ®OHJAbI ONEHOYHBIX CPEJACTB

IHacoopr
(poHI2 OLIEHOYHBIX CPEACTB
1o JUCHMILINHe «JInHeliHas anredpa»

KO)] u (])opMyJII/lpOBKa KOMIIETCHI MU Tanel (b()pMI/IpOBaH“ﬂ KOMIIETCHII MU
OK-4
CIIOCOOHOCTH TBOPYECKH BOCIHPHHUMATE COBPCMCHHBIC MCTO/IBI "

3HaeT WHCTPYMEHTapuil JIMHEWHOUN anreOGpbl

U HCIIOJIB30BaThb OOCTHXXCHUSA HAYKH, o
" aHAJIUTUYCCKOU IT'COMETPUHN

TEXHUKU B TNpodeccHoHalbHON cdepe B




COOTBCTCTBHUH

pPEeruoHajJbHOTO U

C

MOTPEOHOCTIMU
MHUPOBOTO  pPBIHKA
Tpyaa (hopMHUpYyETCs YACTHYHO)

yMeeT

HCIIOJIB30BAThH METOIBI U
WHCTPYMEHTApUI JTHHEHHOU anreOpsbl
U AHAJIUTUYECKOHM TIE€OMETPUM UL
peUIeHUsT TUIIOBBIX MAaTE€MaTHYECKHUX
3agad B 3TOM cdepe U BOCHPUATHS
COBPEMEHHBIX TEKCTOB o
YKOHOMMYECKON TEOPUH

BIIAZIEET

METOAaMd ¥ HMHCTPyMEHTapuem
JUHEHHOHN anreOphl U aHATMTUYECKON
TEOMETPUH Ui BOCIPHUATHA U
UCIIONIb30BaHUsl JOCTH)KEHUH HayKH,
TEXHUKHU B MPo(ecCHOHAIBHOM cepe

OK-5

CIIOCOOHOCTh MCIOJIb30BaTh COBPEMEHHbIE
METOJIbl M TEXHOJOrMH (B TOM 4HCIE
MH(OPMAIMOHHBIE) B MPodeccHOHAIBHON
esITeIbHOCTH ((OPMHUPYETCS] YACTUYHO)

3HACT

METO/Ibl, HHCTPYMEHTapHil u 0a30BbIE
pe3yNbTaThl JIMHEHHOW anreOpbl U
AHAJIMTUYECKON reOMETpUH

yMeeT

UCIIOJIb30BaTh METOJIbI U
UHCTPYMEHTAPUI JIMHEHHOW anreOpsl
U AHAJIUTUYECKOM TIEOMETPUM UL
aHayM3a KOJINYECTBEHHBIX
COOTHOILUEHUH,  PEIICHUs  CHUCTEM
JIMHEHHBIX YPABHEHUN

BIIAJIEET

CHELUAIBHBIMM  TEOPETUYECKUMHU U
IIPaKTUYECKUMHU METOJaMH JIMHEWHON
ayreOpbl M aHAJTUTUYECKON T'€OMETPUH
Uit hopManM3ald  SKOHOMUYECKOU
MH(QOPMALIMY U €€ aHAJIN3a

Kountpoanpy OueHovHble cpeacTBa
eMble
Ne pasaensnl / Kons! u 3Tans1 popmMupoBanus . TIPOMEKYTO
n/n TeMbI KOMIIETeHI[H i TeKymu Hast
ABCIMILIAE KOHTPOJIb aTrTecTanu
bI i
1 | Pazgen 1, OIIK- KOHCIIEKT Bormpocsl k
3HAaeT TEOPETHUYECKUE OCHOBBI _
Tema 1, Tema | 16 (ITP-7); DK3aMEHY
5 [THPOKO UCTIONB3YEMBIX 5,8 -40 (
MAaTeMaTHYECKUX METOLOB U | KOHTPONbHAA | y( -1)
Pasnen 21, pabora 1-3
MIPUKITaTHBIX 9KOHOMHMKO-
Tema 1, Tema .| (ITP-2);
5 MaTeMaTU4YeCKUX MOZCIIEH, :
BO3MOXXHOCTH HMX HPUMCHCHUS | []13 1-6
Pasgen 311,
Ui pemeHus  KOHKpeTHbIX | (ITP-13, ITP-
Tema 2, Tema
3 HKOHOMUYECKHUX 33134 15)
Pazgen 4, VYmeer MPUMEHSTh | KOHCIIEKT Bomnpocs! k
Tema 1, Tema KOJIMYECTBEHHbIC u | (ITP-7); SK3aMeHy 1,
2 KadeCTBEHHbBIE Metospr | KOHTPOJIbHAA 5,8 -40 (
pabora 1-3 YO -1)
Paznen 6, aHamu3a  IIpU OPUHATHA (ITP-2):
YIPABIEHYECKUX PelleHui U | 1113 1 g
Pasnen 8, pelieHun KOHKPETHBIX | (TTP-13, TIP-
3KOHOMHMUYECKUX 3aJa4u 15)




Pasnen 9 Bnaneer HaBBIKAMH | KOHCIIGKT Bonpocer k
anammsuposath  commansHo- | (ITP-7); OK3aMeHY
SKOHOMHUYECKHE TPOOIEMBI U Kongoﬁbgaﬂ (YO -1)
IPOLECCHl ¢ NPUMEHEHHEM ?IE}IP?;?; i
MATEMATHYECKUX METONIOB 1 | y1j13 1 g
MaTeMaTHIECKOTO (IP-13, TIP-
MOJEIINPOBAHUSA 15)
2 Pasnen 1, T1K-32 KOHCIIEKT Bormpocs k
3HaeT OCHOBHBIC OTalbl W _
Tema 1, Tema (TTP-7); dK3aMEHY
’ METO/IbI bopmanuzanum xomtposbHas | (YO -1)
MIPUKJIIATHBIX 3aja4 u | paGora 1-3
Paznen 21, :
MaTeMaTHYECKOTO (T1P-2);
Tema 1, Tema VI3 1-6
’ MO/ICJIMPOBAHUS A3 1-
SKOHOMMYECKHX CUTYalINi (ITP-13, TIP-
Pasnen 3l, 15)
Tema 2, Tema KOHCIIEKT Bompocs! k
3 VYmeer dopmannsosats 3anauy | (I1P-7); DK3aMEHY
Pasnen 4, uccieioBanys, BeIOpaTh Metoy | KOHTPOJIbHAI (YO-1)
pabora 1-3
Tema 1, Tema perieHus POOIIeMBI u (IP-2):
2 MOCTPOHTE  MATEMATHHECKYIO | y1773 1 g
Pasnen 5, MOJIEIH (TP-13, TIP-
Paznen 7, 15)
B KOHCIICKT Bompockr k
Pasien 8, JaeeT HaBBIKAMU (ITP-7); SK3aMCHY
Pasnen 9 ‘bOPMyJEHpOBaHH’I kourponbHas | (YO -1)
POCTEHIIINX NIPUKIAIHEIX | paGoTa 1-3
SKOHOMHUKO-MaTtemaruueckux | (ITP-2);
momeneii u  wmeromamu umx | U3 1-6
pelieHus gl;I)P-IS, T1P-

IIkaJjia oueHUuBaHus YPOBHA C(POPMHUPOBAHHOCTH KOMIIETCHLUM 110
aucuuiuinHe «JInHeliHas anredpa»

Koa n Jrtansl GOpMUPOBAHUA Kpurtepun Iloka3zarenu
¢opmyaupoBka KOMIETEeHIUH
KOMIIeTeHI[UH

OK-4 3HAeT COBPEMEHHBIE 3HaHUE OCHOBHBIX — CIOCOOHOCTE

CHOCOOHOCTH (IoporoBeIii | METOZBI X MOHATUH U TEOpeM HCII0JIb30BaTh METOJIBI U

TBOPYECKH YpOBEHB) I/IHCTEYMSHTapI/Iﬁ JMHEHON anr€6pm A | MOJEeIr MaTeMaTUKHI

BOCTIPHHUMATD H JIMHEHHOU anre“6p},1 U | aHATUTUYECKOM JMMHEHHOU anreu6pbl u

HCIIONB30BATE aHAITUTUYECKON TEOMETPUH U UX aHATUTUYECKON
TeOMETPHH MIpUMEHEHNE K TEOMETPHUH JIJIS PELIEHUS]

AOCTHACHUA HAYKH, KOHKPETHOH SKOHOMHYECKHUX 337124,

TEXHUKH B 3KOHOMHUYECKON — CIIOCOOHOCTH

npodeccHoHanbHOI CcuTyanun 000CHOBAThH MPUMEHEHNE

cthepe B TEOPETUIECKUX 3HAHUN K

COOTBCTCTBHUU C

PECHICHNIO KOHKPETHBIX
3aga4




HOTPEOHOCTSIMU yMeeT HCIONb30BaTh YMeHue NpUMEeHUTh | — criocoGHOCTh
PETHOHAEHOTO 1 (npoxBuHYT | MeTOABI U METO/IbI JINHEHHOH 00paboTaTh UCXOTHYIO
MHPOBOTO HIHKa BIif) HHCTPYMEHTapHit anreOpsl U 5 HHPOPMAIIHIO C
JIMHEHHON anreOpsl U | aHATUTHIECKOH TIOMOIIBIO METOJIOB
Tpyaa (popmupyeTcs 9 L
aHATNTHYECKOH TEOMETPUH IS JIMHEHHOM anreGpsl 1
HaCTHHO) reOMETPHH s pelreHns AHATHTHYECKON
PEIICHUS TUIIOBBIX KOHKPETHOH TeOMETpPUH;
MaTeMaTU4CCKUX SKOHOMUYECKOU — CIIOCOOHOCTDH pemuTh
3a/a4 B 3TOH cepe U | 3amauu KOHKPETHYIO 3a71a4y 1
BOCIIPUSTHS 9KOHOMHUYECKH
COBPEMEHHBIX 000CHOBATH MOJTy4EHHOE
TEKCTOB IO pelieHue
SKOHOMHUYECKOH
TEOpHU
BJIaJI€ET METOJaMHU U Brnanenue metomamu | — cmocoGHOCTh BHIOPATH
(BBICOKHIA) HHCTPYMEHTapHEM pemeHus 3a1a4q METOJI PEIICHHSI
JMHEHHOH anreOpbl M | JMHEHHOM anreOpbl U | KOHKPETHOM
AHAITNTHYECKOH AQHATUTHYECKOH SKOHOMHUYECKOH 3aJauu
TEOMETPUH IS TEOMETPHUH; MIOCPEACTBOM JIMHEHHON
BOCIIPUSATHS U BIIAJIEHHE METOAMHU | anreOpsl,
HCTIONIB30BAHMSA MaTeMaTHIecKoro NIPOaHATU3NPOBATH
JOCTIDKEHUH HayKH, OIUCaHus HOJTyYCHHBIE PE3YNbTAThI
TEXHHUKH B 9KOHOMHUYECKHX 1 000CHOBAThH
npodeccCHOHANBHON HPOLIECCOB; HOJTyYeHHBIE BBIBO/IbI,
chepe c/ieJIaTh NPOTHO3
OK-5 3HAET METO/IbI, 3HaeT — Ccroco0eH MPUMEHUTh
(moporoBeIii | HHCTPYMEHTApUi U UHCTpYMEHTapui BBIOpaHHBII
CIIOCOOHOCTH YPOBEHD) 0a30Bble Pe3yNIbTaThl | JMHEHHOMU aureOphl UHCTPyMEHTapuH JuIs
HCIIONL30BATE JIMHEHHOM anreOpel U | JUIS HCTIOJB30BAHUA B | PEIICHHUS KOHKPETHOM
COBpEMEHHBIE aHAITNTHYECKOH SKOHOMHYECKUX 3a7a4n
TEOMETPUH HCCIIEIOBAaHUAX
METOABL | OU3HEC-TIPOLIECCOB
TEXHOJIOTHH (B TOM yMmeer HCTIONIb30BATh Ymenue — CIOCOOHOCTH
aucie (npoxBuHYT | MeTomBI M OCYIIECTBIIAT COOpP, | 06paboTaTh HCXOAHYIO
MHQOPMALMOHHBIC) B | prif) HMHCTPYMEHTApHH aHanu3 ¥ 00paboTKy | mupopmanuio ¢
npodeccroHanbHOM JIMHEIHOW anreOphl U | 3KCIEPUMEHTANBHBIX | moMomsro
NesATeIbHOCTH aQHAJTUTHYECKOH JIAHHBIX JIJIsI MaTeMaTHYeCKUX
(bopmupyercs TeOMETPHUH IS pereHus METOJI0B;
YaCTUYHO) aHajausa KOHKPCTHBIX 3a/1aq — CIIOCOOHOCTh PEIIUTh
KOJIMYECTBEHHBIX KOHKPETHYIO 3a/1a4y U
COOTHOIIICHUIA, IKOHOMHUYECKU
peleHus CUCTEM 000CHOBATh MOIY4EHHOE
JIMHEHHBIX pemeHne
ypaBHEHHUH
BIIazieeT CIIeIMATIbHBIMHU Bnanenue MetofaMu | — crniocoOHOCTH BBIOPATh
(BBICOKHIA) TEOPETHIECKUMH U pemeHus 3a1a4d MaTeMaTH4ecKue u
MIPAaKTHYECKUMHU JMHEHHOH anreOphl; | MHCTpYMEHTAIbHbIE
METO/IaMH JINHEHHOH | BIIaJleHHe METOIAMH | cpejcTBa i 00paboTKH
anreOpsl 1 MaTeMaTH4ecKoro KOHOMHUYECKUX
aHaJIUTUYECKOMN OIMCAHUS JTaHHBIX,
TEOMETPHH IS 9KOHOMHUYECKHX MPOaHAIN3UPOBaTh
(bopmanm3ayn MIPOIIECCOB MOJIyYeHHBIE PE3YJIbTaThI
3KOHOMMYECKOM 1 000CHOBAThH

nHPOPMALINH U ee
aHaIMu3a

TMMOJTYYCHHBIC BBIBO/JIbI,
CACJIaTh MPOTHO3




OueHoyHble cpeacTBa 1 NPOBEPKH C(POPMHUPOBAHHOCTH KOMIIETECHIMHI

Kon u popmyampoBka KkoMneTeHIMA

3aganme

OK-4 ciocoOHOCTBIO TBOPUECCKH
BOCIIPUHUMATH U UCTIOIH30BATh
JOCTIOKEHHS HAYKH, TEXHUKH B
npodecCHOHABLHOM cdepe B
COOTBETCTBHH C IOTPEOHOCTAMU
PETHOHALHOTO 1 MUPOBOTO PHIHKA TPy

1.Ilycts onpenenutens MaTpuilsl A paBeH 7. CymiecTByer
ni oOpaTHas MaTpulla AJ1sl MaTpUIBl A U 4eMy paBeH ee
OTIPEICTTUTEIND?

2. Pemmte cucreMmy nuHEHHBIX ypaBHeHHI MeTonoM ["aycca
2%y — X, —x3 =4
3xq +4x, — 2x3 =11
3x1 — 2x, +4x3 = 11

OK-5 crmocoOHOCTBIO HCIIONB30BATh
COBPEMEHHbBIC METOJIbI i TEXHOJIOTHH (B
TOM YHCIIe UHPOPMAIIMOHHBIE) B
po(heCCUOHATIBHOM NEATEIbHOCTH

1. JImHEeWHBIN oTIepaTop ¢ MEPEeBOIUT OA3UCHBIC BEKTOPA €,
U €, B DJIEMEHTHI A4 U d, COOTBETCTBEHHO. Haliure
COOCTBEHHBIE 3HAYCHHUSI 1 COOCTBEHHBIE BEKTOPA OIlepaTopa

Q.
a, = 2eq + 5e,; a, = 4e; + 3e,

2.Ilycth MaTpuIia THHEHHOTO MTpeoOpazoBaHus B Oaznce

€1, €, UMeeT BHJI;

_(1 -2
1=(; )
HaiinuTe pasmepHoCTh U 0a3uc sapa TaHHOTO
npeoOpa3oBaHHS.

3aq9THO-3K3aMeHaHI/IOHHLIe MaTEepHaJIbI

(oeHOYHbBIE CPeICTBA M0 MPOMEKYTOYHOM ATTECTAIMM U KPUTEPHHU OLEHKH)

Bomnpocsl k 3k3aMeny

1. Matpupl u  omepanuu

TUCTPUOYTUBHOCTH.

Haa  HuMHU. Jloka3aTenbCTBO  CBOMCTBA

2. JlemMbI 00 YMHOKEHUU MaTPHI] HA TPAHCBEKIMIO U TUATOHAJIBLHYIO MATPHILY.

3. Onpenenutens MaTPHUIIbI
OTIPEICITUTEIIS.

4. CBoiicTBa onpeaeanTenei.

pasMepHOCTH  N.

Teopema OCHOBHas A

5. Teopema 0 pa3noKeHUH MATPUIIBI B IPOU3BEICHUE HECKOJIBKUX TPAHCBEKIUN

u HHaFOHaHBHOﬁ MaTpPHUIIbI.

6. TeopeMa O paBHOCWJIBHOCTH YCJIOBUH [IJIi CYIIECTBOBaHUSA OOpaTHOM

MAaTpPULBI.




7. Teopema 00 onpeAenInTenu NpOU3BEACHUS IBYX KBaJIPaTHBIX MaTpPULL.

8. Cucrema nMHEWHBIX ypaBHEeHUH. OCHOBHBIC MOHATHS U MaTPUYHAS 3aIUCh.

9. Teopema O CyIIeCTBOBAHUM PEUICHUSI HEBBIPOKICHHOW CHCTEMbl JTMHEHHBIX
ypaBHeHuii (popmynsl Kpamepa)

10.Teopema o dhopmyiie JIJIsl BRIYUCIECHUS 0OOpaTHON MaTPHIIbI.

11.Meton I"aycca pelieHus: CUCTeMbl TUHEHHBIX YPaBHEHUH.

12.Bpruucinenne  oOpaTHOW ~ MaTpullbl € TIOMOIIBIO  3JEMEHTAPHBIX
npeoOpa3oBaHUM.

13.JIuneiinoe npoctpancTBo. [IpocTeiiime cBoiicTBa TMHEHHBIX TPOCTPAHCTB.

14.JTuHeiiHasi 3aBUCUMOCTh BEKTOPOB. PAaBHOCUIILHOCTD JIBYX ONPEICICHUM.

15.ba3uc npoctpancTBa. TeopemMa 00 omepanusx CIOXEHUM U YMHOKEHUHM Ha
YHCJIO B IMHEITHOM MPOCTPAHCTBE C (PUKCUPOBAHHBIM 0A3UCOM.

16.Pa3MepHOCTh TUHEIHOTO MpocTpaHcTBa. Teopema 0 N JIMHEHHO HE3aBUCUMBIX
3JIEMEHTaX B IPOCTPAHCTBE Pa3MEPHOCTH N.

17.Panr matpuibl. CiocoObl BEIYUCIECHUS PaHTa MATPHULIBI.

18.Teopema o Oa3ucHoM MuHOpe. TeopemMa O PABEHCTBE HYJIO ONPEIEIUTENS
MaTpHUIIBI.

19.Teopema Kponekepa-Kamennu o COBMECTHOCTH CUCTEMBI.

20.JIuneitnpie mognpocTpaHcTBa. [Ipumepsr.

21.Teopema O pPa3sMEPHOCTH JTUHEHHOTO MPOCTPAHCTBA, B KOTOPOM HMEETCS
0a3uc U3 N HIEMEHTOB.

22.0aH0pOIHAs cHCTeMa JIMHEWHBIX ypaBHEHUH. MHOXeCTBO ee perieHuid. CBs3b
pELICHUN OJHOPOJIHON U HEOJJHOPOAHOM CUCTEM.

23. OyHIaMeHTalIbHAs CUCTEMa PEIIEHUN OJIHOPOJIHON cucTeMbl. Teopema o
crioco6e noctpoenust GCP.

24.JluneliHble oneparuy HaJl BEKTOpaMH U WX CBoMcTBa. [Ipoekims BekTopa.

25.PaznoxxeHue BekTopa o optaM. Hampapmsioniie KOCUHYChl BEKTOPA.

26.CkaysipHO€ MPOU3BECHNUE BEKTOPOB.

27.Jlenenue oTpe3ka B JAHHOM OTHOILIEHUHU.

28.BekropHoe mpousBeaeHue BeKTopoB. CBOMCTBA.



29.BexTopHoe mpou3BeieHue BEKTOPOB B KOOPAUHATHOM opme.

30.CmemianHoe mpou3BeieHne BeKTOopoB. CBOMCTBRA.

31.YpaBHeHue npsiMOi Ha MIIOCKOCTH.

32.IlonsapuHas cucrema koopauHat. HopmansHoe ypaBHEeHHE mpsiMoii. PaccTosiHue
OT TOYKH JIO TIPSIMOIA.

33.Yron Mexay npsaMbIMU. Y CIOBUS MapayIeIbHOCTH W MEPIEeHIUKYISIPHOCTH
MPSMBIX.

34.HopmanbHoe 1 00111ee ypaBHEHHS TIIOCKOCTH.

35.CBsi3Ka TUIOCKOCTEH. YpaBHEHHE TUIOCKOCTH, MPOXOAIICH Yepe3 TPU TOUKH.
VYpaBHEHUE MIIIOCKOCTH B OTPE3KaX.

36.Yron MEXY IUIOCKOCTSIMHU. VYcnous napajieIbHOCTU u
MIEPIICHIUKYJIIPHOCTH IUIOCKOCTEM.

37. Ilpsimast muHUs B mpocTpaHcTBe. [lapameTpuueckoe, KAHOHUYECKOE U 0011Iee
ypaBHEHUS TIPSIMOIA.

38.Yron  Mexay ABYMA ~ OpSAMBIMHA.  YCIOBHS — MAPAUICNBHOCTH U
NEPHEHAUKYIIPHOCTH NPSIMBIX.

39.1Ipsimast v TIIOCKOCT.

40.JIuneiinpie onepaTopbl. MaTpuiia JUHEHHOTO MPeoOpa3oBaHUsI.

41.VI3MeHeHre MaTpuIlbl JUHEHHOro MnpeoOpa3oBaHusl MPHU MEPexoj/ie K HOBOMY
Oazucy.

42.51npo u oOpa3 TMHEHHOTO ornepaTopa.

43.Teopema 0 pa3MEepHOCTSX siipa U oOpa3a JMHEHHOTO MpeoOpa3oBaHUsI.

44 .Onepauuu HaJl IUHEUHBIMU OTIEPATOPAMH.

45.Teopema 0 MaTpuIlax CyMMBI U TIPOU3BEACHUS JTMHEHHBIX TPE0Opa3oBaHUM.

46.Teopema 0  PaBHOCWIBHOCTH  YCJIOBUM  JJIS  HEBBIPOXKIACHHOIO
npeoOpa3oBaHMUs.

47.XapakTepuCTHUECKNT MHOTOUJIeH JHMHEeWHOro oneparopa. CoOCTBEeHHBIC
YyHClia ¥ BEKTOPa JJUHEMHOTO OIepaTopa.

48.Teopembl 0 AMArOHAIHLHOM BHUE MATPUIIBI IMHEWHOTO OTIEpaTopa.

49.Teopema ["'amunibroHa-K311 0 KOpHE XapaKTepUCTUYECKOTO MHOTOUJICHA.



50.EBknuaoBo npoctpanctBo. [Ipumepsl. HepaBenctBo Kommu-bynskosckoro.

51.Teopema 06 OPTOHOPMUPOBAHHOM Oa3HCE B €BKIUIOBOM IPOCTPAHCTBE.

52.HopmupoBansslie npoctpaHcTBa. CBOICTBA.

53.IIporiecc opTOroHaTU3aMU CUCTEMbI HE3aBUCUMBIX BEKTOPOB.

S4.Ilonste kBazpaTUuHOM (opmbl. Marpuna, AUCKPUMHUHAHT M paHr
KBaJIpaTUYHOU (DOPMBI.

55.Kanonuueckuit Buj kBaapaTuuHoil Gopmbl. [lpuBeneHne KBaapaTUYHON
(opMBI K KaHOHUYECKOMY BUAY MeToIoM Jlarpanxa.

56.HopmanbeHbiii BUJ KBagpaTUdHOW (HOpMBI. 3aKOH MHEPLUU JEHUCTBUTEIHHOU
KBaJpaTUYHON (POPMBI.

57.3HaKoonpe/IeJIeHHbIE U 3HAKOIIEPEMEHHbIE KBaJpaTuyHble popMbl. Kputepuit
CuinbBecTpa 3HAKOONPEAECICHHOCTH KBaJAPATUIHOU (POPMBI.

58.1lpuBenenne KkBagpaTUyHOM (POPMBI K KAHOHHYECKOMY BHIYy C ITOMOILBIO
OpPTOTOHAJIBHBIX MpeoOpa3oBaHuil (IpUBEIECHUE KBAaJpPaTUYHOU (QOPMBI K

TJIABHBIM OCSIM).

3agaum Ha 3K3aMeH

1.Bepuo 1m pasenctso (A-B)T = AT - BT, o6ocnyiite, mnupusenure
nokasatenscTso, rae (A)T — onepauus TpaHCHOHMPOBAHKS MATPUIL.

2. Ilyctb A — xBamgpatHas maTpuiia pasmepHoctd 4. Urto mpowusoiimer c
MaTpulend A, €ClIu pacCMOTPETh MATPUILY:

T13(3) - A T24(5),
rae T;j(a) - TpancBeKkuus nopsaka 4.

3. JIOKaXHTe, YTO ONpPENEIMTENL BEPXHETPEYTONbLHONW MaTpulsl A (a;; = 0,
eciu i>7) paBeH MIPOU3BEICHUIO JTIAArOHAJIbHBIX AJIEMEHTOB
|Al = ay1 - a3z * o" App.

4. Kak U3MEHUTCS ONpPEIEIUTENb MOPsAKa N, eciu:

a) Y BCEX €ro 2JIEMEHTOB U3MEHUTh 3HAK HA TPOTUBOIOJIOKHBIN;



0) ero mepBbIil CTONOEN MOCTABUTH HA IMOCIEIHEE MECTO, & OCTAJIbHbBIC

CTOJIOIbI CIBUHYTH BJIEBO, COXPAHSISI X PACIIOJIOKEHHE.

5. Paznoxute matpuiyy A = G 1) B BHJIC MPOU3BEACHUS IUArOHAIBHOMN

MaTpulbl 1 HCCKOJIBKHUX TpaHCBCKHHﬁ.

6. [Iyctes ompenenurens Matpuilbl A paBeH 7. CymiecTByer Jin oOpaTHas

MaTpulia JIJIsi MATPULIBI A U YEMY PaBEH €€ ONpPeeTUTENh?

1 0 O
7. Haitmute onpenenurens Matpuiisl X, ecnmii A=(0 2 0, |B|=12nu
3 -1 3
AX = B.
ay +bx =c
8. Cucrema {cx + az = b wmMmeer eIMHCTBEHHOE perieHue. JloKakuTte, 4To
bx+cy=a
abc # 0.
ay +bx =c
9. Pemute cucteMy TMHEWHBIX YpaBHEHUM {C€X + az = b, eciu abc # 0.
bx+cy=a
1 0 O
10. Ecru A=|0 2 0] CymecrtByer a1 oOpaTHas Marpuia s
3 -1 3
Matpuiisl A? Eciiu 1a, TO BEIYUCIIUTE €€.
11.

Pemnre cucreMy JIMHENHBIX YpaBHEHUN MeTOOM | aycca
le - xz - X3 =4
3x1 + 4‘x2 - ZX3 =11
3x1 - 2x2 + 4X3 =11
OtBeT: X1 = 3, x, = x3 = 1.
12,

Pemute cucteMy JIMHEWHBIX YpPAaBHEHHM C MOMOIIbIO OOpaTHOMN
MaTpHULIbI

{3x1 + 5x, = -9

2xy +3x, = —6

13. SIBmseTcs I MHOKECTBO KBaIPAaTHBIX MATPHUI[ BTOPOTO IMOPSAKA BH/A:
a) {A = (aij)| Ay1 + Ay = 1}
6) {4 = (ay)l ai; = —a;}



B) {A = (aij)| trA = a1 +ay, = O}
JIMHEWHBIM POCTPAHCTBOM.
14, [Tokaxure, 4TO €CIU CUCTEMA BEKTOPOB €4, ..., €, COJACPKUT HYJIECBOU
BEKTOp, TO OHA OYJIET TUHEHHO 3aBUCUMOM.
15. JIOKa)XuTe, 4TO eq,€,,e3 — o0pasyloT Oasuc B R3 wu Haiigute
KOOPJIMHATHI BEKTOPA X B 3TOM Oa3uce:
e;=(1;1;1),e, =(1;1;2),e5 =(1;2;3), x = (6;9;14).
16. HaiimuTe ©6a3uc B mpoCTpaHCTBE MAaTpHI] KBaJpaTHBIX MOpsaka 2
A= (aij) TaKWX, 4TO Q;j = Qj;.
17, Haiimute Bce 3HaueHWs A, NpPH KOTOPHIX BEKTOp b JwmHEHHO
BBIPAKAETCS YEPE3 BEKTOPHI A4, Ay, d3.
a; = (3;2;6),a, =(5;1;3),a; =(7;3;9), b = (4; 2;5).
18. BelsicHuTe, SBISETCA JM CIEAYyIOIas CUCTEMa BEKTOPOB JIMHEHHO

HE3aBUCUMOI;

a; = (2;-3;1),a, = (3;—-1;5), as = (1, —4; 3).

19. Hailigute pa3MepHOCTh TMHEHHON 000JI0UKH BEKTOPOB:
a; = (1;2;3;4), a,=1(2;3;4;5), a3;=(3;4;5;6), a,=
(4;5;6;7).
20. B 1npocrpaHcTBE MHOTOWIEHOB CTENEHH < 3 paccMaTpuUBaeTCs

MHOKECTBO MHOTOWICHOB C JOMOJMHUTENbHBIM ycimoBueM f(0) = 0. SIBasercs iu
3TO MHOKECTBO JIMHEMHBIM MPOCTPAHCTBOM. ECiin fa, TO KakoBa €ro pa3MepHOCTb.
21. OOGpa3yIoT U BEKTOpa d4, d,, d3 Oa3uc B mpocTpaHcTse R3.

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

22.  JlumeiiHoe  mpeoOpasoBanme  @:R3 > R®  wumeer  marpumy
2 1 -1
A=11 1 1
4 2 -2

B HekoTopoM Oasuce. Haiimure Ker ¢.
23. Ilycte maTpuia JIMHEWHOro mpeoOpa3oBaHus B Oasuce e;,e, UMeEeT

BUJI:



4= 20

Haiinute pasmepHOCTh 1 0a3uc siapa JAHHOTO TpeoOpa3oBaHusl.

24, B tpeyronsauke ABC Touka M cepenuna ctoponsl AB. Haiinute
BEKTOP CM.ectu CA=a,CB = b.

25.  OmpejelnTb W IOCTPOUTH BEKTOp ¢ =d X b, ecnu @ = 20+ 3],
b= 37+ 2k, rie T,7, k— OpTHIL.

26. BbraucnuTh  yroa  MeXIy ~— JIUMaroHaJsIMH  TIapajuielorpaMma,
IIOCTPOEHHOIO Ha BEKTOpax d = 21 + J, b= —27 + k. rue [ k— OPTEL.

27. Hanbl Touku A = (2;4;—2), B = (—2;4;2). Ha npsmoit AB naiitu
Touky M, KoTopas aenut otpe3ok AB B oTHOIeHNH A = 3.

28. BekTop cocrapnser ¢ ocamu OY u OZ yraer 60° u 120°. Kakoii yron
OH cocTaBJIsieT ¢ ockio OX?

29. Brruncnuth miomaap napaiiesorpaMma, oCTPOEHHOTO Ha BEKTOpax
d=(6;3;—-2),b=(3;-2;6).

30. Haiinute 00beM TpeyrosbHON MupaMuisl ¢ BepimmHamMu A = (2; 2; 2),
B=(4;3;3),C=(4;5;4),D = (5;5;6).

31. CocraButh ypaBHeHHE MeAnaHbl AE B TpeyrojapHUKE C BEpIIUHAMU
A=(-2;0),B=(2;4),C =(40).

32, Haiitn paccrosiane ot touku A = (9;—11) o mpsmoit 5x — 6y +
11 =0.
33.  Haiitu mpoekumro Touku A = (10; 14) na npsmyto l: 4x + 3y — 7 =

OtBet: P = (—2;5).
34.  Yepes touky M(—1;2;3) npoBeeHa IIOCKOCTD, MEPICHINKYISIPHAS

paanyc-BeKTOPY OM . Hanmmmre ee ypaBHEHHUE.
Otet: x — 2y — 3z — 14 = 0.

35. Haitgure HOpMaJIbHBIN BEKTOP INIOCKOCTH, TPOXOISIIEH YEPE3 TOUKHU



M, =1;-12),M,=(2;1;2)u M3 = (1;1;4).

Otger: N = (2;-1;1).

36. Hamucate ypaBHEHHE TUIOCKOCTH, MPOXOJAIIEH depe3 TOUuku M; =
(=1;-2;0), M, = (1;1; 2) u nepneHIAUKYISIPHON K TUIOCKOCTH X + 2y + 27 —
4 =0.

OtBet: 2x — 2y +z—2=0.

37, Jlnst ypaBHEHUA IPSMOI

{x+2y+32—13=0
3x+y+4z—-14=0

3alliCaThb KAHOHNYCCKOC YPABHCHUC prIMOﬁ.

Ormper: 22 =22 = 2
1 1 -1
38. Haiitu yros npsmoii:
{ x=2z—-1
y=-2z+1

C IPSIMOM, TPOXOASIIEH Yepe3 Hauaslo KoopAuHaT u Touky (1; —1; —1).

1
OtBeT: cos @ = 7

39.  Haiimute Touky mepecedeHus mnpsmod x =2t—1, y=t+ 2,
z =1 —t c mnockocThio 3x — 2y + z = 3.
Otser: (5;5; —2).
40. SIBIAIOTCA W TUHEUHBIMU CIICYIONINE OTOOPAKEHUSI:
a) VxeR3, x = (x1,%5,%3) @(x) = (x3,x3,%1; + 2%,)
6) p(x) = (X1, %, + x5, x3 + 1)
B) VA — MaTpullbl KBaIpaTHOM pa3MepHOCTH N
@(A) = AT — onepanus TpaHc(hOPMUPOBAHUS MATPHII,
41. Matpuiia TMHEHHOTO omieparopa ¢ B 0a3uce e;, e, UMEeT BUJI:
A= ( 51 02)'
Haiinute MaTpuily JMHEHHOTO omeparopa B 0asuce e; = 2e; — e,,

e, = —3e; + 2e,.



42.  TlycTs ¢ nuHeiiHbIA onepatop @: R? — R?, neiicTByromuii Ha BEKTOP
x = (x4, x,) caenyromum oopazom @(x) = (x; + 2x,; Xy — 2X7).
HaiimuTe Marpuily JHMHEHHOro ormepatopa ¢ B 0Oasuce a; = (1;1),
a, = (1;2).
43. Haitnute pasmepHoCTh 1 6a3uc siipa U odpasa JUHEHHOro oreparopa

¢ , KOTOPbI B HEKOTOPOM Oa3rce UMeeT MaTPUILY

1 -2 3
A=(2 1 0
3 -6 9
44.  Tlycts ¢ u  nuHelHBbIe npeoOpasoanus @: R3 — R3, Y:R3 - R3

takue, 410 @(x) = (%1 + x5, X5 + X3, X3 — X1), Y(x) = (%1 + x5, —
X3, Xy + X3 — Xq, X3 + X3) U1 JIFOOOTO BEKTOpa X = (X1, X3, X3).
Haiinure maTpuily TuHEHOTo oneparopa ¢ - B cTaHAapTHOM Oas3uce.
45.  Tlycts ¢ u 3 nuHelHBble npeoOpasoBanus @: R3 — R3, ¢Y:R3 - R3
takue, 410 @(x) = (%7 + x5, X5 + X3, X3 — X1), Y(x) = (%1 + x5, —
X3, Xy + X3 — Xq, X3 + X3) JUIs JIFOOOTO BEKTOpa X = (X1, X5, X3).
Haiinure wmatpuily JuHEHHOTO omepatopa @ +1 B CTaHIApTHOM
Oasuce.
46.  Sensgercs nu mpeodOpasosanue @:R? — R? Ttakoe, urto ¢@(x) = (x; +

2X5,X5) I 1r000ro x = (X1, X, ) HEBBIPAKICHHBIM.

47. JIuHelHbINA onepaTop ¢ 3aJaH MAaTPULICH:
0 3 0

A=13 0 0

0 0 3

B HEKOTOpPOM 0asuce e, €,, €3. BBIACHUTH SBJISICTCS JIU BEKTOp X = €4 + e, +
2e3 COOCTBEHHBIM BEKTOPOM ATOTO JJUHEHHOTO OIeparopa.
48. JluneitHpiil onepatop B 6a3uce e, e, 3aJ1aH MaTPHUIICH:
1 0
A= .
2 3
Haiimute 0a3uc B KOTOpPOM JIMHEWHBIH OMEpaTop HMMEET JIUaroHajJbHYIO

MaTpHUILy.



49.

Haiigute Bce cOOCTBEHHbIE BEKTOPHl U COOCTBEHHBIE 3HAYCHUS

JUHEHHOTO ofepaTopa ¢, 3aJJaHHOTO B HEKOTOPOM Oa3rce MaTpulleH:

0 1 0
-4 4 0
-2 1 2
50. [IpoBeppTe sBreTcs M (QYHKIUS 3aJaHHasl Ha MHOXECTBE
KBaJIpaTHBIX MaTpPHUI] pa3MEPHOCTH 2 BUJA:
f(A,B) = tr (ATB)
CKJISIPHBIM MPOU3BEIACHUEM.
5l. Onpenenure 3HA4YCHHS TapameTpa A, IpH KOTOPOM BEKTOpa €, =
1 1
\/_8(1;/1; 2), e, = ﬁ(l; —1;A) opToroHambHBI W  BXOJAT B
OpPTOrOHANBHBIN Ga3uc npocTpaHcTBa R3.
52. MoxeT M B MOPOCTPAHCTBE MATPUIl KBAJAPATHBIX MOpSAKa 2 B
KayecTBe HOPMBI dyeMeHTa A  BeicTynmath Qynkuusa ||A|l =
Jtr (ATA).
53. B nmuneitnoit o6omouke BekropoB a; = (1;2;1;0), a, = (2;1;4; —5)
MOCTPOMTE OPTOHOPMHUPOBAHHBIN Oa3uC.
Kpurepuu onieHK# cTyJeHTAa HA IK3aMeHe MO0 JUCIUILINHE
«J/Inneiinas aareopa»
(mpoMeKyTOYHAs aTTecTalus — IK3AMEH)
Basibl Ouenka
Tpeﬁ()BaHI/Iﬂ K C(l)OpMHpOBaHHbIM KOMIIETCHIUAM
IK3aMcHa
(pefiTUHrOBO
i oueHkH) | (cTaHAapTHas)
O]_[eHKa «OTJIMYHO» BBICTABIIACTCA CTYIACHTY, CCJIIM OH FJ'IY6OK0 n
MMpO4YHO YCBOUII HpOFpaMMHLIfI Marcpual, HCYCPIBIBAIOLIL,
IIOCJICAOBATCIIbHO, YE€TKO M JIOTHYCCKH CTpOI>'IHO €ro usjiaract, ymeeT
TECHO YBA3BIBATH TCOPUIO C HpaKTHKOﬁ, CBO60,Z[H0 CIIpaBJISICTCA C
86-100 «OMAUYHOY

3aJa4aMy, BOMPOCAaMHU M JPYTMMH BHIAaMH TIPUMEHEHUS 3HaHUMH,
MpuyeM He 3aTPyIHSETCS C OTBETOM IPH BUAOU3MEHEHWH 3a/aHui,
UCTIONIb3YeT B OTBETE MaTepuajl MOHOrpadUYecKOl JHTepaTypsbl,
MIPABIIIEHO 000OCHOBBIBAET TIPUHSITOE pelieHue, BJaJ€eT
Pa3HOCTOPOHHMMHM HaBBIKAMH M IIPUEMAMH BBIITOJIHEHUS NMPAKTUYECKUX




3aJad.

OHeHKa «XOpOomo» BBICTABIIAETCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marcpuall, rpaMOTHO M IO CYHICCTBY H3JIara€t €ro, HE [JOITyCKas
CYHIECTBCHHBIX HETOYHOCTEHd B OTBETE Ha BOIIPOC, IIPAaBUJIBHO
MPUMCHACT TCOPCTUYCCKUC IIOJIOKCHHSA INPHU PCUHICHUU NPAKTUYCCKUX
BOIIPOCOB U 3aJa4, BJIaJcCT HCO6XOI[I/IMI>IMI/I HaBbIKaMU U IpUEMAMHU UX
BBIIIOJTHCHMUA.

OneHka «yA0BIETBOPUTEIBHO» BBICTABIIAETCS CTYIECHTY, €CIIH OH UMEET
3HaHHAA TOJIBKO OCHOBHOTO MaTepuala, HO HE YCBOWJI €ro JeTaleH,
JIOITyCKAaeT HETOYHOCTH, HEJOCTATOYHO MPaBHJIBHBIC (OPMYIUPOBKH,
HapylIeHUs  JIOTMYECKOM  TOCIEeNOBAaTENbHOCTH B W3JIOKEHUH
[IPOrpaMMHOr0 MaTepHualla, UCIIBIThIBACT 3aTPYJIHEHUS NPU OTBETAaX Ha
JIOTIOJIHUTENBHBIE BOIIPOCHL.

76-85 «XOPOULOY
«y0081emeopu

75-61 > P
MENbHO»

Menee 61 «HEYO0BNIemBO
PUMENbHO»

OlieHKa «HEYAO0BICTBOPUTEIBHO» BBICTABIISCTCS CTYACHTY, KOTOPBIH HE
3HAeT 3HAYUTEIBHOW YAaCTH TNPOTPAMMHOTO MaTepuaia, JOMyCKaeT
CYIICCTBEHHbBIC ONIMOKW, HEYBEPEHHO, C OOJBIIHMMHU 3aTPYAHCHUSIMH
BBITIOJIHSET  NpakTHueckue  paborel. Kak  mpaBwio,  oreHKa
«HEYJIOBJICTBOPUTEIHLHO» CTABUTCS CTYACHTAM, KOTOpPbIE HE MOTYT
MPOJO/DKUTE  O0ydeHHe  0e3  JONMOJHUTENBHBIX  3aHATHHA 110
COOTBETCTBYIOUIEN JUCIUILIUHE.

OueHovHbIe cpeacTBA sl TeKylel arrectauuu (Tunosbie OC nmo

TeKYLIeH ATTeCTAUMH U KPUTEPUH OLEHKH 10 KAaKIOMY BHIY

aTTecTAllUM MO AUCHUILVINHE «JIMHelHas1 aaredpa»)

Koutpoabnas padora siBisiercss GOpMOii KOHTPOJISI YCBOEHUS CTYICHTaAMHU

HpaKTI/I‘ICCKOﬁ 4aCTUu Kypca. Brimonnsercs CTyACHTAMM BO BPEM:A IMPAKTHYCCKHX

3aHSATUNA TIO 3aBEPUICHHUI0 HM3Y4YEHUs MPAKTHUYECKOM YacTH paslelioB Kypca.

KonTponbHasg paboTta coaeTcst MpenojaBaTeNi0 HAa IMPOBEPKY M OLEHUBAETCS B

dbopme audpepeHImpoBaHHOTO 3a4eTa.

KOHTpOJ'H)HaSI pa60Ta CUMTACTCS BBINOJIHECHHOM YCIICIOIHO IIPH ITOJYYCHUU

OICHOK «OTJIHUYHO», «XOpomo» HIN «YyAOBICTBOPUTCIHLHO. HpI/I IMOJIYUYCHNHU

OIICHKU «HEYIOBJIETBOPUTEIHHO» KOHTPOJIbHAS paboTa CUMTAETCS HE CIAHHOM, a

COOTBETCTBYIOIIUHI pa3Aei NPAKTUKyMa HEYCBOCHHBIM.




CryaeHTy mpeaoCTaBIsIeTCs BO3MOKHOCTh TIEPECAATh KOHTPOJIBHYIO padoTy
OJIMH Pa3 BO BpeMs KOHCYJIbTAlUN MO JUCHUIUIMHE C MOJTYYEHUEM OLIEHKU Ha OJIUH

0OaJuT HUXKE.

BOHpOCLI, BBIHOCUMBIC HA KOHTPOJIbHBIC paﬁoTbI

Konrpoabnass padora Nel npenHazHadueHa [Uisi MPOBEPKH KadyecTBa
OCBOCHHUS CTYyJCHTaAMHU CJEAYIOIINX KOMIIOHEHT Kypca (B COOTBETCTBUU C

IPOTPaMMON):

1. YMHOxeHHne MaTpull. BerurciieHne onpeeauTenei.

2. Berancnenune oOpaTHOM MaTPHIIBI.

3.Pemenue cucrem IMHENHBIX aNreOpandeckiux ypaBHEHUH.

KourpoabHass padora Ne2 npenHazHadueHa JUisi IPOBEPKH KAadecTBa
OCBOEHHUSl CTYJIEHTaMH CIEIYIOIIUX KOMIIOHEHT Kypca (B COOTBETCTBHUHM C

IPOTPaMMON):

1. BeruuciieHue paHra MaTpHuil.

2. HaxoxieHue 00111ero peueHusi CUCTEM JIMHEMHBIX YPAaBHEHHM.

Konrpoabnass paGora Ne3 mnpenHazHaueHa JUisi MPOBEPKH KadyecTBa
OCBOCHHMSI CTYJIEHTaMH CIEIYIOUMX KOMIIOHEHT Kypca (B COOTBETCTBUU C
IPOTPaMMON):

1. JIuneitHble TPOCTPAHCTBA.

2.JluneitHpie mpeoOpa30oBaHMs U UX MATPHUIIHL.

3. EBxi10BBI MpOCTpAHCTRBA.

Kpurtepuu ouieHKH KOHTPOJIbHOM PadoThI

OueHka Onucanue

Omauyuno / 3aumeno BaﬂaHI/IH BBITIOJIHEHBI MTOJIHOCTHIO M @0COJIFOTHO MMpaBUJILHO.

3amaHusl  BBITOJIHEHBI TOJHOCTBIO W TPABUIBHO, HO pEIICHHE
Xopouwto / 3aumeno

COACPKUT HCKOTOPBIC HCTOYHOCTHU U HECCYIICCTBCHHBIC OIIIHNOKH.

YdoeﬂemeopumeﬂbHo/ 3a;1aH1/15{ BBITIOJITHCHBI HE IMOJIHOCTBIO, C CYIICCTBCHHBIMU OI_HI/I6KaMI/I,
3a4meHo HO IIOAXO0A K pCHICHUTO, UACA PCIICHUA, MCTO ITPABUJIbHBI.




Heyoosenemeopumenvno | 3aganus He BBHIIOIHEHBI WIN 3a/IaHUS BBIMOJHEHBl YaCTUYHO (MEHee
/ He3aumeno 50 mpoLEeHTOB), UMEIOTCS ITPyObIe OLTHOKH.

TunoBele OLEHOYHBIE CPEACTBA IO TEKYIIEH aTTeCTalMd MO IUCLUILINHE
«JIunelinas anreOpa» pa3MellleHbl B pazjesie pabodeil ydueOHOW NpOrpaMmbl
JTUCIUIUTMHBL «Y4eOHO-METOMYECKOe O0eCIeueHUue CaMOCTOATEIbHON pabOThI

OO0 yJaFOTITIX CS.

MeTonnquKne PEKOMEHIAUA, ONIPpEAC/IAIOIIHUE ITPOUEAYPHI OLICHUBAHUA

pe3yabTaToB OCBOCHHUA JUCIHUILINHDBI

Texkymas arrecranmsi CTyJeHTOB. TeKymias arrecTtalus CTYJIEHTOB I10
nuciuIuinHe «JIuneitHas anredpa» MpPOBOJIUTCS B COOTBETCTBUU C JIOKAJIBHBIMU
HOpMAaTUBHBIMU akTamu JIBDVY u sBnsercs 00s13aTeabHOM.

Texymas arrecrauus no AucuuiuimHe «JIuHeiHast anreOpa» MPOBOAUTCS B
(dbopMe KOHTPOJIbHBIX MEPONpPUITHNA (KOHTPOJIbHBIE pabOThl, WHIAUBUAYAJIbHbIE
NpaKTUYECKUE 3aJaHusi, OOIIMe NPAKTUYECKHE 3aJaHusi) MO OIEHUBAHUIO
(dakTUYeCKuX pe3yibTaTOB OOYYEHHUS CTYJIEHTOB W OCYILIECTBIISIETCS BEAYIIUM
MPENo/IaBaTeIIEM.

OObeKkTaMu OLICHUBAHUS BBICTYTAIOT:

— yuyeOHasi JUCHMIUIMHA (AaKTUBHOCTh HA 3aHATHUSX, CBOEBPEMEHHOCTb
BBINIOJIHEHUS PA3JIMYHBIX BUJOB 33JJaHUM, TIOCEIIAEMOCTh BCEX BUIOB 3aHATUN MO
aTTECTyEeMOM JUCHUILINHE);

— CTENEHb YCBOCHMS TEOPETUYECKUX 3HAaHUM (aKTHUBHOCTh B  XOJ€
OOCYXKIEHUI MaTepuanoB JIEKIMW, aKTHUBHOE Yy4YacTHE€ B JHCKYCCHUSIX C
apryMeHTaMu U3 JIONOJIHUTEIbHBIX MCTOYHUKOB, BHUMATEIbHOCTh, CIIOCOOHOCTH
3aJaBaTh BCTPEYHBbIE BONPOCHI B paMKax JUCKYCCHUM WIH O0OCYXIeHus,
3aMHTEPECOBAHHOCTH U3y4aeMbIMU MaTepUaiamMm);

— YPOBEHb OBJAJACHUS MPAKTHUYECKUMH YMEHUSMH U HaBBIKAMHU I10 BCEM

BUJIaM y4eOHON paboThl (Ompenensercs Mo pe3ysibTaraM KOHTPOJBHBIX PadoT,




MPAKTUYECKUX 3aHSTUNA, OTBETOB HA TECTHI);

— pe3yJbTaThl CAMOCTOSITENILHON paldoThl (3aaHus U KPUTEPUHM OLECHKHU
pasmernieHsl B Paznerne ).

IIpome:kyTouHass arrecTaumMsi CTyAeHTOB. [IpomexxyTouHas arTecTanus
CTYJIEHTOB MO nucuuiuinHe «JIluHelHas anreOpa» MPOBOAUTCS B COOTBETCTBHUH C
JIOKaJIbHBIMA HOpMaTUBHBIMU akTamu JIBDY u sBnsercs o0s3aTeabHOM.

Bua npomexkyTouHo# aTTecTanmum — 3k3amMeH (1 ceMecTp), COCTOSIINN U3
YCTHOTO ompoca B gopme cobeceoBaHUS W HHIWBUIYAJIHHOTO MPAKTHUYECKOTO
3a/laHus (B 9K3aMEHAIIMOHHBIN OMJIET BKIIFOUAIOTCS JIBa TEOPETUUECKUX BOIPOCa U
MpaKkTUYeCcKas 3a7a4a).

Kparkass xapakTepucTHKAa NpouHeaypbl NPHUMEHEHUS MCIOJIb3yeMOro
OIIEHOYHOI0 cpeacTtBa. B pe3ynbTaTte MNOCEMICHUS JIEKIUM, MPAKTUYECKUX
3aHSATUNA CTYJIEHT TOCJIEIOBATEIbHO OCBAaMBAeT MaTepuaibl AUCIUIUIUHBI U
M3Yy4aeT OTBETHI HA BOMPOCHI K 3a4ETY, IPEACTABICHHBIE B CTPYKTYPHOM 3JIEMEHTE
dOC V.. B xome nOpoMEXKYyTOYHOM aTTeCTallu CTYJEHT T[OTOBUT
WHIMBUTyaJIbHbIE TTPAKTUYECKUE 3aJaHUS U BBITIOJHSIET TPU KOHTPOJIbHBIE PAOOTHI
(MHIMBUIYyaTbHBIC MPAKTUYECKUE 33JIaHUS PA3MEIICHBI B CTPYKTYPHOM DJIEMEHTE
®OC 1V.2). Kpurepuum OLEHKM CTyAE€HTa Ha D3K3aMEHE IPE/ICTaBIICHbI B

ctpykrypHoM 3nemerTe ®OC 1V.3.



