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ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouas mporpaMmma nepecMoTpeHa Ha 3acelaHUH Kadeaphl:

IIpoTokomn oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucse) (1.0. dammnus)

Il. Padouasi mporpaMma nmepecMoTpeHa Ha 3aceaHNH Kadeapbl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. ®amumus)

I11. PaGouyas mporpaMma nepecMoTpeHa Ha 3aceJaHNH Kadeaphl:

IIpoTokomn oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(oamch) (1.0. damumus)

V. PaGoyast mporpaMMa nepecMoTpeHa Ha 3aceJaHUM Kaeapsbl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(oamcp) (1.0. damumus)

(moanucs) (U.0. ®amumust)



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 pado4eii mporpaMMe JUCHUIINHBI

«/Inneiinas aaredpa»

VYueOuniii kypc «JIuneitHas anreOpa» mpeaHa3HAYeH [JIs CTYACHTOB
HarmpasieHus 38.03.01 Dxonomuka.

Jucuunnuna «JIunelinas anrebpa» BKIIOUYEHA B COCTaB 0a30BOM YacTu
0Js10Ka «/IuCIMIUTHMHBI (MOTYJIN )».

OOmiasi TPyJ0EMKOCTh OCBOCHHS JMCLUUIUIMHBI COCTABISAET S 3a4ETHBIX
enuaui], 180 yacoB. YueOHBIM IUIAHOM MO JAaHHOMY HAIpPABJICHUIO MO 3TOMN
JUCHUTUIMHE TPEyCMOTPEHBI JICKITMOHHBIE 3aHATHS (36 4acoB), MPaKTUYECKUE
3arsaTHA (72 "aca), caMocTosITeNbHAs padoTa (72 daca, B ToM 4ucie 36 9acoB Ha
MOJATOTOBKY K 3K3aMmeHy). Juciumuinaa peanusyetcs Ha 1 kypce B 1 cemectpe.

Jucuuminna «JIuneliHas anreOpa» MO3BOJSET MOATOTOBUTH CTYACHTOB K
OCBOCHUIO psJa TaKWX JUCHMIUIMH Kak «MaTeMaTu4ecKuii aHaiu3»,
«Cratuctuka», «IKOHOMETpUKa», «TeopHsi BEpPOSITHOCTE M MaTeMaThyecKas
CTaTUCTUKA», «MaKpOIKOHOMHUKA», «MHUKPOIKOHOMHUKA», «MaKpOIKOHOMHKA 2,
«MHUKPOIKOHOMUKA 2%, K IKOHOMETPHUKA 2).

ConepkaHue JUCLUWIUIMHBI OXBATBIBAET CIHEAYIOUIMM KpPyr BOINPOCOB:
MATpPUIbI W  OMNPEICIUTENN, CHUCTEMbl JIMHEUHBIX YpPaBHEHUU, JIMHEHHBIC
MPOCTPAHCTBA, JIMHEWHBIE  OMEpaTopbl W  MpPeoOpa3oBaHUs, EBKJIMIOBHI
MPOCTPAHCTBA, KBaJpaTWUuHble (OPMBI, BEKTOpHAs airedpa, aHaIUTHYECKas
r€OMETPHUS Ha IUIOCKOCTU U B IPOCTPAHCTBE.

Heab — dopmupoBanue y CTYICHTOB YCTONYMBBIX 3HAHUNW OCHOBHBIX
METO/IOB JIMHEHHOW anreOphl M aHAIUTHYECKOW T€OMETpUHU, a TaKKe pa3BUTHE
AHAJINTUYECKOT O, JIOTUYECKOT O, TEOPETHUKO-MHOKECTBEHHOTO u
QITOPUTMUYECKOTO  MBIIUJICHUS,  NPUBUTUE  HABBIKOB  HCHOJIb30BaHUS
MAaTEMATUYECKOTO0 HWHCTPYMEHTApUs Uil PELICHUS NPUKIAAHBIX COLHAIBHO-
YKOHOMMYECKHUX 33]1a4.

3agaum:



* TIO3HAKOMHUTb CTYAEHTOB C  CYIIHOCTBIO, BO3MOXHOCTSIMH W
MMPAKTUYECKAM 3HAYEHUEM MAaTeMaTUYE€CKOr0 WHCTPYMEHTApus M amnmapara Kak
OJIHOTO U3 METOA0B (pOpMaU3aIMK U MO3HAHUS SKOHOMUYECKON PEaIbHOCTH.

* 1aTh MpeACTaBICHHUE OO0 OCHOBHBIX METOJaX M 0a30BBIX pe3yibTaTax
JUHEWHOU anreOphl U aHATUTUYECKON T€OMETPHH.

* chopMHpOBaTh HABBIKM PEIICHUS] TUIIOBBIX 3a/lay, CIIOCOOCTBYIOIIMX
YCBOCHUIO OCHOBHBIX MOHSTHM M 3aKPEIUICHUIO BBIYMCIUTEIBHBIX HAaBBIKOB,
HEOOXOIUMBIX JIJISI PEIICHHS] MaTeMaTHYECKUX U SKOHOMUYECKUX 3a/1ay.

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

* chopmupoBath METOIMYECKYIO 0azy JUIsL JNaTbHENIIErO
CaMOCTOSITEJIbBHOTO ~ M3YyYE€HUsT  METOJOB M HMHCTPYMEHTOB  DKOHOMMKO-
MaTEMaTUYeCKOr0  MOJICTUPOBAHMS W aHamu3a B NpodecCHOHATbHOU
JIESITETHOCTH.

JInst  ycmemiHoro W3y4yeHus JUCHUIUIUHBI  «JIuHeliHas anrebpa» y
o0y4Yarommxcsi JOJDKHBI OBITh CPOPMUPOBAHBI CIEAYIOIIUE MpPEIBaApPUTEIbHBIC
DJIIEMEHTHI KOMIICTCHIIUH .

® CIOCOOHOCTBHIO OCYIIECTBIATH MUCHBMEHHYIO U YCTHYIO KOMMYHHKAIIUIO
Ha PYCCKOM SI3bIKE, JJOTUYECKH BEPHO, APT'YMEHTHUPOBAHHO U SICHO CTPOUTH YCTHYIO
Y MUCbMEHHYIO PEUb;

® CHOCOOHOCTBHIO paboTaTh C Pa3IUYHBIMH HMCTOYHUKAMH WHGOpMAIIIH,
WH(POPMAITMOHHBIMU peCypcaMy U TEXHOJIOTUSIMU, IPUMEHSATh OCHOBHBIE METO/IHI,
CriocoObI U CPEJICTBA MOJTYUCHHUS, XpaHEHUSs, IOUCKA, CUCTEMaTU3aIlu1, 00pabOTKH
U mepenayn uH(POpMAINMK, TPUMEHITh B MPOPECCHOHAIBHON NESTEIHHOCTU
aBTOMATU3UPOBAaHHBIC UH(POPMAIIMOHHBIE CUCTEMBI, UCIIOJb3yeMbI€ B YKOHOMUKE,
aBTOMATU3UPOBAHHBIE paboyme MecTa, MPOBOAUTH MH(POPMAIMOHHO-TIOUCKOBYIO
paboTy ¢  TOCHEAYIOIIMM  HCHOJb30BAHUEM  JAHHBIX TPU  PEIICHUU

HpO(beCCI/IOHaJII)HBIX 3ajga4.



B pesymbrare wu3ydeHWs JaHHOW JUCHMIUIAHBI Yy  OOYYaromuxcs
bopMHpYIOTCS  CIEAYIOIHE  OOMIEKYIbTYPHBIE  KOMIETEHIIMU  (DJIEMEHTHI
KOMIICTEHITUH):

Kon u popmyuposka
KOMIIeTeHIIUH

Jrtansl GOPMUPOBAHHUA KOMIETEHMH

OK-4

COBPEMEHHBIE METOJIbl U MHCTPYMEHTAPUM JIMHEHHOU

3Haer .
CIOCOOHOCTh TBOPYECKH anreOppl U AHAIUTUYECKON FEOMETPUH
BOCHPUHHUMATD M UCIOJIL30OBATH UCIIOJIB30BaTh METOALI U MHCTPYMEHTApU JTHHEHHOM
NOCTWKCHUSA HAYKH, TCXHUKU B anreOppl U AHAJTUTUYECKONM N€OMETPUM JUIsl PEIICHUs
npodeccuoHanbHON cdepe B YMeer |THUHOBBIX MaTeMaTHMUYECKUX 3ajady B 3TOH cdepe u
COOTBETCTBHUHU C HOTpe6HOCT$IMI/I BOCIIpHUATUA COBPCMCHHBIX TEKCTOB 110
PETMOHAIEHOTO U MHPOBOTO YKOHOMHUHCCKOM TCOPUH
peIHKa Tpyaa (popmupyercs METOZaMU M MHCTPYMEHTapUeM JIMHEHHON anreOpsl U
qaCTHqHO) BJIaI[CeT aHAJINTUYECKOU TreoMeTprn JId  BOCIPUATHA U
UCIOJb30BAHUS JIOCTM)KEHUH HAyKHM, TEXHHUKH B
npodeccuoHanbHON cdepe
OK-5 Jpaer | METOABL MHCTpYMEHTapuil M 0a30Bble pE3yJbTaThl
JMHEWHOU anreOpbl M aHAIUTUYECKON FreOMEeTpUH
CIOCOOHOCTh UCIOJIb30BATh - e
WCTIOJIH30BATh METO/BI M HHCTPYMEHTApUH JIMHEHHOH
COBpPEMEHHBIE METO/IbI U 6 .
Vieep | WEOPBI H AHATMTHYECKOH TEOMETPHH JUIS aHAMH3a
TEXHOJIOTHHU (B TOM 4HCIIe KOJIMYECTBEHHBIX COOTHOIICHUM, PEHICHHS CHCTEM
MH(OPMAIUOHHBIE) B JIMHEWHBIX YPaBHEHUN
npo¢ecCuoHAIBHON
nesTenbHOCTH (hopMEpyeTCs CHELMANLHBIME TEOPETHIECKUMI 1 MPAKTHYECKUMI
METOJlaMU JIMHEHHOW anreOpsl M aHAJIUTUYECKOU
YaCTUYHO) Brnaneer

reoMeTpruun  IJid q)OpMaJ'II/ISaI_II/II/I SKOHOMHYECKOH

nH(pOpMalIUY U ee aHaJIu3a

I[J'ISI (bOpMHpOBaHI/IH BBIIICYKAa3aHHBIX KOMﬂeTeHHI/Iﬁ B paMKax JUCHHIIJIMHBI

«Jluneiinas  anrebpay
WHTEPAKTUBHOTO OOYyYCHUS:

MCTO.

IMPUMCHAIOTCA

JIEKIHA-TIPE3CHTALUA,

CIIEIyIOIlMe  METOJbl  AKTUBHOTO/

JEKUHUSI-TUCKYCCUsl, KEHC-

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUUECKOM YACTHU KYPCA

Pazoen 1. Mampuuywt u onpeoerumenu (9 uacoes)

Temal. MaTtpumnsi (2 yaca). Onepanuu ¢ marpunamu. CBOWCTBa orepanuii

HaJa MaTrpuiamMu. YMHOXEHHE MaTpul Ha TPaHCBCKOWIO MW [JHArOHaJIbHYIO




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

Tema 2. Jluneiinasi 3aBHCHMOCTh W JIMHeliHasi He3aBHcHMOCTh (1 4ac).
Cronbupl u cTpokd. JIMHEHas 3aBUCUMOCTh M JIMHEHHAs HE3aBUCHUMOCTD
CTOJIOIOB M CTpoK. CBOWCTBAa JUHEHWHO 3aBUCUMBIX U JIMHEWHO HE3aBHUCHUMBIX
COBOKYITHOCTEH CTOJIOIOB U CTPOK.

1. Tema 3. Onpenesutean (2 waca). OnpenenuTeNlb MaTPHIIBI
pa3mepHoctu N. Teopema ocHOBHast st onpenenuresis. OCHOBHBIE CBOMCTBA
onpeaenuTenei. J[octaTouHoe yCiaoBHE paBEHCTBA ONMPEICIUTENS HYIIIO. Teopema
00 ompeAenuTeN NPOr3BEICHUS IBYX KBAJIPaTHBIX MATPHII.

Tema 4. Panr marpunsbl (2 yaca). [TonsTrue 0a3UMCHOrO MHHOpPA MATpPHIIBL.
Teopema o Oa3zucHoM MuHOpe. Panr marpuupl. Teopema o paHre MaTpHIIbL
DOnemeHTapHble TMpeoOpa3oBaHus MaTpullsl. [IpuBeneHue maTpuilbl K BepXHEH
TpaneneuaaibHOH ¢GopMe ¢ TOMOUIBI0  AJIEMEHTApHBIX  MPEoOpa30BaHUIA.
Brluncnenne paHra MaTpuilbl C TOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa30oBaHUM.
CBoiicTBa paHra MaTpuilbl.

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

Jlutepatypa: [1], r. 1.

Pazoen 2. Cucmemsl auneitnvix anzeopauueckux ypasuenui CJIAY (4
uaca)

Tema 1. ITonsaitue CJIAY (2 yaca). MarpuuHasi 3auch CUCTEMBbI JIMHEHHBIX
anreOpanueckux ypaBHeHUH. OCHOBHAas W pacIIMpEHHass MaTPHUIbl CHUCTEMBI.
Kputepuii COBMECTHOCTH CHUCTEMBl JIMHEHHBIX aIreOpandecknux ypaBHEHUN
(teopema Kponekepa-Kanennm).

Tema 2. IIpaBuio Kpamepa (2 yaca). KpamepoBckue CUCTEMBI JIMHEWHBIX
anrebpanvecknx ypaBHeHuil. Teopema Kpamepa. Pemenne kpamepoBCKUX cHCTEM

¢ nomouisio popmyn Kpamepa u ¢ noMonipto 00paTHO MaTpHULIbL.



Tema 3. Metoa I'aycca (2 yaca). DiemeHTapHble TPeoOpPa30BaHUs CUCTEMBI
JUHEWHBIX alreOpandeckux ypaBHeHU. Meton ['aycca nccienoBaHust U perieHust
CUCTEMBbl JIMHEWHBIX anreOpanvyeckux ypaBHeHHH. bas3ucHbie M CBOOO/HbBIE
HEHU3BECTHBIE.

Jlureparypa: [1], . 2.

Pazoen 3. Jluneinvie npocmpancmea (5 uacos)

Tema 1. Ba3uc m pa3MepHOCTH JIMHEHHOr0 NpocTpaHcTBa (2 4aca).
[ToHsTie MMHEWHOrO npocTtpaHcTBa. IIpocreimme cieAacTBUS aKCHOM 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 mpocrpancrBa (1 uac). @opmyibl
npeoOpa3oBaHus KOOPAMHAT BEKTOpPA JIUHEHHOTO MPOCTPAHCTBA MPU NEPEXOAE OT
OJIHOTO 0a3uca MPOCTPAHCTBA K JPYTroOMYy.

Tema 4. dyngamenTajibHasa cucrema pemeHuii (1 uyac). [IpoctpanctBo
pElIeHU OJHOPOAHOM CHUCTEMbl JIMHEWHBIX ainreOpauvyecKkux YpaBHEHHI.
PasmMepHOCTP TpOCTpaHCTBA PpPEIICHUH OJHOPOJHOM CHUCTEMBI JIMHEWMHBIX
anreOpanueckux ypaBHeHud. DyHnameHTasnbHas cuctema pemenuid (DCP)
OJTHOPOJHOM CHUCTEMBbI JIMHEWHBIX aireOpandeckux ypaBHeHUH. OTbICKaHHE
HopmanbHoit DCP. Crpykrypa 001Iero pemeHuss HEOJTHOPOIHON CHCTEMBbI
JMHENHBIX anreOpandyeckux ypaBHEHUH.

Jlutepatypa: [1], r. 3.

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

Tema 1. Onepauuu Hax JUHEHHBIMH mpeoOpazoBaHusiMu (2 daca).
[TonsiTe MMHEHHOTO OomepaTropa W JIMHEWHOTO mpeodpazoBanus. Oneparuu Haj

JUHEHHBIMU  nipeoOpa3zoBanusiMu.  OOpaTHoe  JHMHElHOe  mpeoOpa3oBaHUE.



CpoiicTBa omepanuii Haja JHUHEWHBIMUA MpeoOpazoBaHusMu. SAnpo u  o0Opas
JUHEHHOTO TipeoOpazoBanus. JleGekT u panr TMHEHHOTO MpeoOpa3oBaHUS.

Tema 2. Marpuna JjauHeiiHoro mnpeoOpa3zoBaHusi (2 uyaca). Matpuna
JUHEHHOro NpeoO0pa3oBaHUs B JIaHHOM 0a3uce JIMHEWHOIO MPOCTPAHCTBA.
B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXAY JIMHEHHBIMU MPEe0oOpPa30BAHUSIMHU N -
MEpPHOIO JIMHEMHOTO MPOCTPAHCTBA M KBAJAPATHBIMM MAaTpPULIAMH IOpPSAKA n.
CBs13p MEXAy paHroM JUHEHHOro NnpeoOpa3oBaHUs U PAHITOM COOTBETCTBYIOIIEH
emy Matpuiibl. [IpeoOpa3zoBaHue MaTpuIlbl JIMHEHMHOTO MpeoOpa3oBaHus MpH
nepexoe OT OJHOro 0a3uca JTMHEHHOTO IPOCTPAHCTBA K IPYTrOMY.

Tema 3. CoOcTBeHHbIC 3HAYEHHS M COOCTBEHHbIC BEKTOPbI JIMHEHHOIO
npeodpa3zoBanusa (2 yaca). XapaKTePUCTUUYECKUNW MHOTOWICH JIMHEHHOTO
npeodpazoBanusi. COOCTBEHHbIE 3HAYEHUSI U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO
npeoOpazoBanus. CoOCTBEHHOE MOJINPOCTPAHCTBO, OTBEYAIOIIEE JIAHHOMY
COOCTBEHHOMY 3HAYEHHIO JIMHEWHOTO NpeoOpazoBaHus. JInHelHAs HE3aBUCUMOCTb
COOCTBEHHBIX BEKTOPOB, OTBEYAIOLIUX Pa3JIUYHbIM COOCTBEHHBIM 3HAUYCHUSIM.
Kputepuit mpuBeaeHuss MaTpUilbl JTUHEHHOTO MPpeoOpa3oBaHus K IUArOHAIBHOMY
BUITY.

Jutepatypa: [1], ri. 4.

Pazoen 5. Eexknuodoevt npocmpancmea (2 uaca)

Tema 1. OpTroHopMupoBaHHbIii 0a3uc (2 yaca). [loHsITHE 1EMCTBUTEIBLHOTO
eBKIuaoBa npocrtpancTtBa. HepasenctBo Komm-bynsikoBckoro. Marpuua I'pama.
JluneliHoe  HOPMHMPOBAHHOE  MPOCTPAHCTBO. OPTOHOPMUPOBAHHBIA  Oa3uc
EBKJIM0BA MPOCTPAHCTBA. ITporecc OPTOTOHAJIU3ALUH. CgolicTBa
OPTOHOPMUPOBAHHOTO Oa3uca.

Jlureparypa: [1], . 5.

Paszoen 6. Keaopamuunwie ghopmot (2 uaca)

Tema 1. Kanonnueckuii Bua KBagpaTu4yHoul popmbl (2 yaca). Ilonstue
KBaJipaTuyHOU (opmbl. MaTpuiia, AUCKPUMUHAHT U PAHT KBaJAPATUYHOU (HOPMBI.
Kanonunueckuii Buj kBaapatuunoil popmel. [IpuBenenre kBagpatuaHoi GOpMBI K

KaHOHHWYEeCKOMYy Buay MeroioMm Jlarpawka. HopManbHbIl BUJ KBaapaTHUHON



¢dopMbl. 3aKOH WHEPLHMH JIEHCTBUTENBbHOM KBaJApAaTUYHOW (OPMBI KBAAPATUUHOMN
dopMbl. 3HAKOOMpENEICHHbBIE M 3HAKONEepEeMEHHbIe KBaJpaTHUHbIe (OPMEI.
Kpurepuit CunbBecTpa 3HaKOOIMPEACTIEHHOCTH KBaIPaTUYHOU (POPMBI.

Jlutepatypa: [1], ri. 6.

Pazoen 7. Bekmopnasn anzeopa (3 uaca)

Tema 1. [lexkapToBbl NPAMOYroJibHble KoopauHaTbhl (1 gac). Ilomsartue
BekTOpa. KoyumHEapHOCTh M pPaBEHCTBO BEKTOPOB. JIMHEWHBIE OIlEpalvyd HaJ
BeKTOpaMu.  KpuTepuil  KOJJIMHEAPHOCTH  JBYX  HEHYJIEBBIX  BEKTOPOB.
KommutanapHocts BEKTOpOB. KpuTepuii KOMIIIaHApHOCTH TpeX BEKTOPOB. OCk.
Bennunna HanpaBieHHOTO OoTpe3ka ocu. lIpoeknmsa BekTopa Ha och. JlekapToBbI
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
KOOPAWHATHI TOYKH.

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

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

Jlureparypa: [1], r. 7.

Paszoen 8. Ilpsamas nunusa na nirockocmu (2 uaca)

Tema 1. YpaBHeHue mpsiMoii ¢ yriioBbiM Kod(pdumuentom (1 wyaca).
[ToHsTe ypaBHEHHs NPSIMOM HA IUIOCKOCTH. YPaBHEHUE NPSAMOU C YIVIOBBIM
koddummentom. OOmiee ypaBHEeHHE TpsMoi. HemosHbie ypaBHEHHS MPSMOM.
YpaBHEHHE NIPAMOU «B OTPE3KAX». YTOI MEXKIY IIPAMBIMH.

Tema 2. /Ipyrue Buabl ypapHenuid npsmoii (1 yac). YpaBHeHue npsimoi,
NPOXOJSIIEe 4Yepe3 [JaHHYK TOYKY B 3aJaHHOM HAalpaBICHUH. YPaBHEHUE
PSMOM, MPOXOAILIEH Yepe3 ABE JaHHbIe TOUKH. HopMallbHOE ypaBHEHUE MIPSMOM.
PaccrosiHue OT TOUKH 10 IPSAMOM Ha IUIOCKOCTH.

Jlureparypa: [1], ri. 8.



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

Temal. ILnockocts B mpocrpancrBe (1 4ac). YpaBHEHME IUIOCKOCTH 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.
YcnoBue NeprneHANKYIAPHOCTH IJIOCKOCTEN. Y paBHEHHUE IIJIOCKOCTH, IIPOXOAALIEN
yepes TpU JAaHHBIE TOUKH, HE JICIKAIIUE HA OJJHOU MPSIMOM.

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

Tema 3. IIpsamas u miockocts (1 yac). [Tydok mnockocren. Ock mydka Kak
npsiMasi, TMpUHAJJIeXKalas BCEM IUIOCKOCTSIM Iy4yKa. YTOJI MEXAY NOpsIMON U
IJIOCKOCTBIO. Y CJIOBHE MAPAJUIEIBHOCTH TMPSAMOA M IUIOCKOCTH. Y CIIOBHE
NEPHEHANKYJIIPHOCTH NPSIMON U IIIIOCKOCTH.

Jlutepatypa: [1], ri. 10.

Il. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOHN YACTH KYPCA
IpakTnyeckue 3ansaTus (72 yaca)
3ansatuel. Marpuubl (2 4aca). [lonsarue wmatpuubl. Onepanuu Haa
MaTpUIlaMHU.
3ansitne 2. JluHeliHasi He3aBHCHMOCTh W JIMHEHAsi 3aBHCHMOCTH (2
yaca). CtonO1ibl U cTpoku. JInHelHas 3aBUCMMOCTh M HE3aBUCUMOCTh CTOJIOIIOB U
cTpok. CBOMCTBA TUHEWHO 3aBUCUMBIX U JMHEHHO HE3aBUCHUMbBIX COBOKYITHOCTEH.
Zanatue 3. Onpenesurtesu. Panr marpunbl (4 w4aca). [lonstue
onpeaenuTesna. BrlunucieHue onpeaenuTencd TPETbEro U YETBEPTOrO MOPSAKOB.

bazuchbiit MuHOp. CriocoObl BEIUKMCIEHUS PaHTa MATPHUIIBI.



3ansatue 4. Ooparnaa marpuna (4 4aca). [lonstTue oOpaTHOW MaTpPHUIIBL
Boruncnenre oOpaTHON MaTpHIIBL.

3ansitne 5. Pemenue kpamepoBckux cucrem (2 wuyaca). Pemenue
KPaMEpPOBCKHUX CHUCTEM JBYMsI criocobamu: mo dopmynam Kpamepa u ¢ moMOIIbO
0oOpaTHOM MaTPHUIIBI.

3ausatue 6. Meron I'aycca (4 waca). DneMeHTapHble TpeoOpa3zoBaHUs
CUCTEMBI JINHEVHBIX ypaBHeHUU. Meton ['aycca. [IpuBeneHne 0CHOBHOM MaTpHUILIbI
CUCTEMBI K BEpXHeW TpareueugaibHot ¢opme. basucHeie u  cBOOOIHBIE
nepemenHble. HMccnenoBanue coBMectHocTH CJIAY. OOpaTHblid X044 MeTOna
[Naycca. MccnenoBanue TUHEWHOW 3aBUCUMOCTH CTPOK M CTOJIOIIOB C MOMOIIBIO
metona ["aycca.

3ansatue /. JluHeiiHass 3aBMCHMOCTbL M HE3aBHCHMOCTb 3JIEMEHTOB
a0CTPaKTHOro JiMHelHOro mpocrpancTBa (4 waca). [IpocTpaHCTBO CTpPOK,
MPOCTPAHCTBO CTOJIOIOB, MPOCTPAHCTBO MAaTpPHUIl, MPOCTPAHCTBO MHOT'OYJICHOB
onpefeneHHorl creneHu. lIpeacTaBieHue »dieMEeHTa NPOCTPAaHCTBA B BUJAE
JUHEHHON KOMOMHAIIMU APYTHX DSJIEMEHTOB JTOro NpocTpaHcTBa. JlumHeitHas
3aBUCUMOCTb M HE3aBUCUMOCTD 3JIEMEHTOB JIMHEWHOTO MTPOCTPAHCTBA.

3ansaTue 8. bazuc u xoopauHathl (4 4yaca). [lonarue 6a3uca JTUHEHHOTO
npocTpancTBa. OTBICKAHHE KOOPAMHAT MPOU3BOJBHOTO 3JIEMEHTA JIMHEHHOTO
MPOCTPAHCTBA OTHOCUTENBHO (PUKCHUPOBAHHOTO Oasuca mpocTpaHcTBa. Marpuna
nepexoaa OT OJHOTO 0asuca JTUHEHHOTO MPOCTpPAHCTBA K Jpyromy. BripakeHue
KOOpPJIMHAT TMPOU3BOJIBHOIO 3JEMEHTa JMHEHHOT0 MpPOCTPAaHCTBA OTHOCHTEIHHO
OJIHOTO 0a3uca yepes3 ero KOOpJAuHAThl OTHOCUTENILHO APYToro 0asuca.

3austue 9. IMoanmpocrpancrBa. IIpocTpaHcTBO pemeHuii OXHOPOIHOI
CJIAY (4 gaca). [IlonsTHEe JWHEWHOrO MOANPOCTPAHCTBA JIMHEHHOTO
npocTpancTBa. Omnepauuu Haja MOANpocTpaHcTBamu. l[IpocTpaHcTBO pernieHui
oaHoponHoit CJIAY. bazuc mnpoctpaHcTBa pemeHuid oaHopoaHo CIIAY —
dbynnamentanpHas cucteMa pemeHuit (OCP). Oteickanne HopMmanbHOu DOCP

onnopoanoit CJIAY.



3ansatue 10. JluHeiiHble omepaTopbl W JHMHeHHbIe NpeodpasoBaHuUs
JHMHeHHBbIX mpocTpaHcTB (6 yaca). [lonstue nuueliHoro omepartopa. Onepanuu
HaJ| TMHEHHBIMU oniepaTopamu. [lonarue nuHeitHOro npeodpa3zoBanus. Onepanuu
HaJl JIMHEHHBIMU TIpeoOpazoBaHusAMU. AApo u oOpa3 TUHEUHOro Mpeodpa3oBaHMUS.
Panr u nedext nuneiiHoro npeoOpa3zoBanus. Kpurepuit oOpatumMocT TUHEHHOTO
npeoOpa3zoBaHusl.

3ansaTue 11. MaTtpuna jauHeiiHoro npeodpaszoBanus (4 uaca). Ilonsarue
MaTpUllbl  JIMHEHHOro IMpeoOpa3oBaHHMs B  JJaHHOM 0a3uce  JIMHEHHOTO
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 3HAa4YeHH H COOCTBEHHbIe BEKTOPbI
JUHeHHOro mpeoodopaszoBanusi (4 4yaca). Beruuciaenue coOCTBEHHBIX 3HAYCHUM
JUHEHHOr0 MpeoOpa3oBaHUsl KaK €ro JEHCTBUTEIBHBIX XapaKTEPUCTHUYECKHX
KOpHEW. AunreOpandeckass KpaTHOCTb COOCTBEHHOIO 3HaueHHs. Bwlumcienue
KOOPJIMHAT COOCTBEHHBIX BEKTOPOB KaK HEHYJIEBBIX PEIICHU COOTBETCTBYIOIIMX
omHopoaHeix CJIAY. T'eomerpudeckass KpaTHOCTh COOCTBEHHOI'O 3HAYCHUSI.
[TpuBeneHne MaTpUILbl TUHEHHOTO IPe0Opa30BaHus K JUAroHAIbHOMY BUTY.

3anstue 13. EBxummmoBbl mpocrpancTBa (2 4yaca). OpTOroHanbHOCTB
AJIEMEHTOB €BKJIMJIOBa MpocTpaHcTBa. Matpuna ['pama 06a3uca eBKIMAOBa
npocTpaHcTBa. JlomojiHEeHWE OpPTOrOHAJIBHOM CHCTEMBl BEKTOPOB EBKJIM0OBA
npocTpaHcTBa A0 0a3zuca. OpTOHOPMHUPOBAHHBIN 0Aa3UC €BKIMI0BA MPOCTPAHCTBA.
[Iporecc opToroHanu3anum.

3ansatue 14. OprToroHajbHble MaTPUMUbI M  OPTOrOHAJbHbIE
npeodpa3zoBanusi. CuMMeTpuyeckHe npeodpazoBanus (4 uaca). CaoiicTBa
OpTOTOHATBHBIX MaTpuil. CBOWCTBAa OPTOTOHAIBHBIX MpeoOpazoBanuii. CBoMCTBa
COOCTBEHHBIX  3HAYEHUHM U  COOCTBEHHBIX  BEKTOPOB  CHUMMETPUYECKHUX

npeoOpazoBaHui.



3ansatue 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. Jiunelinble onepanuyu HajJ reoOMeTPUYECKUMH BeKTOpaMu (2
yaca). CloXeHue BEKTOPOB. YMHOXEHUE BEKTOpa Ha 4YuCiOo. BrluuTaHue
BekTOpoB. KommianapHOoCTh BeKTOpoB. IIpoekums BekTopa Ha OCb. JleKapTOBBI
PSAMOYTOJIBHBIE KOOPAUHATHI BEKTOPA U TOYKH.

3anarue 17. CkajasipHoe, BEeKTOPHOe M CMeIIAHHOEe IPOM3BeIcHUE
BeKTOpPOB (4 4aca). OnpeneneHrue U CBOMCTBA CKAJSIPHOTO MPOU3BEACHUS ABYX
BEKTOPOB. BbIUMCIEHHE CKAIAPHOIO NPOU3BEICHHUS BEKTOPOB, 3aJaHHBIX
JIEKapTOBBIMU MPSIMOYTOJIBHBIMU KOOpAHHATaMu. Kputepuil OpTOTOHAIBHOCTH
BEKTOpPOB. BprunciieHne yrina mexay BekTopamu. OnpeneineHue U CBOMCTBA
BEKTOPHOIO IPOM3BEACHUSA [JBYX BeKTOpoB. [lmomaau mnapamienorpamma u
TPEYrOJIbHUKA, IOCTPOCHHBIX HA JAHHBIX BEKTOpax. BbIUMCIIEHHME 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
MPOM3BEICHUS  BEKTOPOB,  33JaHHBIX  JEKAPTOBBIMH  IMPSIMOYTOJIbHBIMU
KOOpPAMHATaMH.

3ansaTue 18. Ilpsamas auHus Ha iIockocTH (3 yaca). YpaBHEHHE IPSIMOH €
yraoBeIM Kod(durmentom. OO0Iiee ypaBHEHUE MPSAMON Ha MIOCKOCTH. HemoHbie
YpPaBHEHUS MPSIMOW. YPAaBHEHUE NMPSIMOU «B OTPE3KAX».YTOI MEXKAY MPSIMBIMHU.
YpaBHEHHE TPSAMOM, MPOXOIAIIEH Yepe3 MJAaHHYK TOYKY B 3aJaHHOM
HalnpaBJICHUU. YPaBHEHHUE NPSAMOW, NPOXOIALIEH YEpPe3 JBE JaHHBIE TOYKH.
PaccrosiHue OT TOUKHU 10 IIPSMOM.

3ansaTue 19. Inockocrs (2 yaca). OOmee ypaBHeHHE IIOCKOCTH. CBs3Ka

I1ockocTer. Hemnonnbie YpaBHCHHA IIJTIOCKOCTH. YPaBHeHI/IG IIIOCKOCTH «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 KAaK CUCTEMA YPABHEHUU IUIOCKOCTEM, NEPECEKAIOIINXCS
10 JTaHHOM TipsAMoil. Hampapisitomumii BekTop npsimoi. KaHoHnueckue ypaBHEHUS
npsamoil. Ilepexon oT oOmMX ypaBHEHUI MPSAMON K KAHOHHUYECKHM YpPaBHEHHSIM.
ITapameTpruueckue ypaBHEHUs IPSAMOU. YTOJI MEXAY IPAMBIMUA B IPOCTPAHCTBE.
YcnoBre nmapamienbHOCTH OPSAMBIX. Y CIIOBUE NEPIEHAUKYIISAPHOCTH MIPSMBIX.

3ansitue 21. I[lnockocTh W mpsiMasi JUHHUSA B MpocTpaHcTBe (2 yaca).
[Iygyoxk mockocted. Ocph mydka. Yroia MeExXAy HOpsSIMOM M  IUIOCKOCTBIO.
[lapannenbHOCTh MNPAMOM M IUIOCKOCTH. [lepneHIMKyISIpHOCTH NOPSIMOM U

IINTOCKOCTH.



I1l. YYHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSATEJIbHON paboThI
oOyyarolmuxcs 1O JAUCHUIUIMHE «JIuHeliHass anreGpa» MpeAcTaBIeHO B
[Tpunoxxenuu 1 u BKItOUaeT B ceOsi:

— TUTaH-TpaUK BBIOJHEHHUS CaMOCTOSTENIBHON paboThl MO AUCLIUILIINHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE 33JaHUI;

— XapakTepHCTHKa 33JaHUN ISl CAMOCTOATEIbHONU paboThl 00YyYaIOIIUXCS U
METOIMYECKNE PEKOMEH/IAllUU IO X BBIIOJIHEHHUIO;

— TpeboBaHMsI K IPEACTABICHUI0O U OQOPMIICHUIO  PE3yJIbTAaTOB
CaMOCTOSITENIbHON paboThI;

— KPHUTCPHH OLICHKH BBIITOJIHCHHA CaMOCTOSITEJIbHOM pa60TI>I.

V. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Kountpoanpy OueHouHBbIE CpPe/ICTBA
emMble
Ne pasaensnl / Kons! u 3Tans1 popmMupoBanus TTpOMEKYTO
n/n TEMbI KOMl'leTeHlll/Ii/i Te]cymp[ﬁ KOHTPOJIb aT:e}f:;un
AUCHMILINH
bl .
1 | Pazmenld, OK-4 3 koucmekT (ITP-7); Bomnpocsr k
Tema 1, Tema Haer COBPEMEHHBIE SK3aMEHY
) METOJIbI 3 U | KOHTpoOJIbHAs paboTa 5,8 -40 (
WHCTpYMEHTapUii 1-3 (ITP-2); VO -1)
Paznen 2, JTUHEHHOU  anreOpel |
Tema 1, Tema AHATUTAYECKOU 113 1-6 (11P-13,
2 reoMeTpHuu [1P-15)
Paspen 31, Ymeer UCnob30Bath | KoHcnekT ([TP-7); Bomnpocsl k
Tema 2, Tema METOIBI ¥ | KOHTpOBHAS paboTa | sk3ameny I,
3 MHCTPYMEHTapHii 1-3 (ITP-2); 5,8-40 (
Paznen 4, muHeiHoW — anmreOper  w | /I3 1-6 (ITP-13, YO -1)
Tema 1, Tema AQHATUTUYECKOU [1P-15)
2 reOMETpUH JJIsl pEIIeHus
TUIOBBIX MAaT€MAaTUYECKUX
Pasmen 8, .
3aMad B dToM cepe wu
Pasnen 9 BOCIIPUSATUS. COBPEMEHHBIX
TEKCTOB o
SKOHOMUYECKON TEOPUHU




Bnameer wmeromamu | koHcmekt (ITP-7); Bomnpocsr k
WHCTPYMEHTApUEM KOHTpPOJIbHASI paboTa | SK3aMeHY
nuHelWHoW  amreOoper  u | 1-3 (I1P-2); (YO -1)
AHAIUTHYECKON A3 1-6 (ITP-13,
Tr€OMETPHH s | ITP-15)
BOCTIPUSITHSI u
WCIIOJIb30BAHUS
JOCTHKECHUM HayKH,
TEXHUKHU B
npodeccuoHaIbHON cdepe
2 Pasnen 1, OK-5 3HaeT meToapl, | koucmekt (ITP-7); Bompocsr k
Tema 1, Tema HHCTPYMEHTApHit U | KOHTpOJbHAs paboTa | SK3aMEeHY
2 0a3oBbIe pesyabratel | 1-3 (I1P-2); (YO -1)
Pasnen 2| nuHeWHOW — amrebpsr  u | U3 1-6 (ITP-13,
' AHAJTUTHYCCKOU I1P-15)
Tema 1, Tema reoMeTpHHu
2 Ymeer Ucnosb30Bath | koucnekt (I1P-7); Bompock! k
Paznen 3lI, METOIbI ¥ | KOHTpOJIbHAs paboTa | SK3aMeHy
Tema 2, Tema WHCTPYMEHTApHIA 1-3 (ITP-2); (YO -1)
3 nuHeWHOW — amrebpsr  u | U3 1-6 (ITP-13,
Pasyen 4, AHAJTUTHYCCKOU I1P-15)
Tema 1, Tema TCOMETPHH IS aHau3a
KOJIMYECTBEHHBIX
2 COOTHOUICHUM, PpELICHUs
Paszien 8, CHCTEM JIMHEHHBIX
Paznen 9 ypaBHEHUI
Bnameer cnernumansuaeiMu | KoHCrekT (ITP-7); Bomnpocsl k
TEOPETUICCKIUMHU Y | KOHTpOJbHAs paboTa | FIK3aMEeHY
npakTHueckuMu metogamu | 1-3 (ITP-2); (YO -1)
nuHeWHo — amreOoper  u | U3 1-6 (ITP-13,
aAHAITUTHYECKOU I1P-15)
TCOMETPHH TUTST
dbopmanuzanuu
SKOHOMUYECKOMN
nHGbOpPMAIINY U €€ aHaJIH3a

THUII0BBIE KOHTPOJIBHBIE 3a1aHUS, METOAUYECKUE MATEPUAIbI, ONPEACIISIOIINE
IpoLEIypbl OIEHUBAaHUA 3HAHWM, YMEHUH W HABBIKOB M (WJM) OIbITa
NESTENIbHOCTH, a TaKKe KPUTEPUU M TOKa3aTesld, HEOOXOAMMBIE ISl OLECHKHU
3HaHWW, YMEHHUH, HaBBIKOB U XapaKTepU3yIOUIMe dTanbl (OPMUPOBAHUS
KOMIIETEHLIMA B TIPOLECCE  OCBOCHHMS  0Opa3oBaTENbHOW  MPOrPAMMBI,

npenacrasiieHsl B [Ipuioxenun 2.




V. CIIMCOK YUYEBHOM JIUTEPATYPbHI © UTHOOPMAIIMOHHO-
METOJUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(anexmponmvie u neyammbvie u30amUs)

1. bo6buieBa, T.H. JIuneiinast anreOpa 1 aHATUTUYECKas TEOMETPUS [ DNIEKTPOHHBIN
pecypc]: yaeOHo-Meromuueckoe rocodoue/ boowuieBa T.H., Kupesnoa JI.B., Turtoa
T.H.— Dnekrpon. TekcroBbie nanHble.— M.: MUCHU-MI'CY, Aii [Iu Op Menna, 9b6C
ACB, 2018.— 144 c. http:/Aww.iprbookshop.ru/80626.html

2. Emexun, A, Jlunelinas anreOpa ¥ aHATMTHYECKAs TEOMETPHS [ DJIEKTPOHHBIHA
pecypc]: yueOHoe nocooue/ Enpkun A.I'.— DneKTpoH. TeKCTOBbIE JaHHbIe.— (CapaToB:
Bysosckoe o6pazosanue, 2018.— 95 ¢. http:/AMww.iprbookshop.ru/77939.html

3. Kpemep, H. 111. Beicuras marematuka st skonomuctoB / H. 111 Kpemep, b. A.
[Tytko, Y. M. Tpuumn, M. H. ®@punman ; og pen. H. L. Kpemepa. M.: UznarensctBo
FOHUTU-IAHA, 2015. — 479 c. http://znanium.com/catalog/product/872573

4. Jlunelinas anreOpa 1 aHauTHyeckast reomerpus. [Ipakrukym: YueOHoe mocodue
| A.C. BoprakoBckuii, A.B. ITlantenees. - M.: HUIl MHDPA-M, 2015. - 352 c.
http://znanium.com/catalog/product/476097

5. Maremarrika Ui 3KOHOMHYECKOTo OakanaBpuara: YueOHuk / Kpacc M.C.,
UynpbIHOB B.IL - M.:HUL] NHOPA-M, 2017. - 472 C.
http://znanium.com/catalog/product/558399

JlonmosHUuTEILHAA JIMTEPATypPa
1. Marematuka Uil SKOHOMHCTOB: OCHOBBI TEOPHH, TIPUMEPHI U 3a[a4d : y4eO.
nocobue / A.W. Ilecuanckuit. — M. : By3oBckuii yueOHuk : UHOPA-M, 2016. — 520 c.
http://znanium.com/catalog/product/544926
2. IMommy6nas M.JI. Jluneiinas anrebpa. Yacte 1 [DnekTpoHHbIN pecypc]: yaeOHo-
metoamdeckoe nocodue/ [lommyonas M.JL, CeepmioBa E.I'— DnekTpoH. TEKCTOBbBIC
JTAaHHBIC.— Caparos: By3oBckoe o0pazoBaHue, 2016.— 44 C.

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



3. [Ipaktikym TO JMHEWHOW W TEH30pHOM anreOpe [DNeKTpOHHBIA pecypc:
yueOHOe mocobome/ O.H. KazakoBa [n ap.]— DJEKTpOH. TEKCTOBBIC JaHHBIC.—
OpenOypr: OpeHOyprekuii rocyaapcTBeHnblid yauBepeurer, 9bC ACB, 2017.— 117 c.
http:/Amww.iprbookshop.ru/78815.html

4. PoxnectBeHckuii, K.H. DOneMeHTsl JmHEHHON anreOphl M aHAIMTHYECKOU
TEOMETPUN C TPUWIOKEHUSIMH B SKOHOMHUKE W YIpaBJICHUM [DNEKTPOHHBIN pecypc)/
PoxnectBenckniit K.H— OnekrpoH. TekctoBble paaHHble— Tyma:  HMHctutyt
3aKOHOBEICHUS u YIIPaBJICHUS BIIA, 2018— 136 C.
http:/Amwww.iprbookshop.ru/80641.html

5. Pybamkuna, E.B. Jluneitnas anreOpa. Jluneitneie onepartopbl. KBagpatudHbie
dopmel. Komriekcuele umcna: YueOHoe mocobue / Pybamkuna E.B. - M.: HUIL
NH®PA-M, 2016. - 38 c. http://znanium.com/catalog/product/544419

6. CubupsikoB, E.b. Kparkuii kypc nmHelHOM anreOpbl [DNIeKTpOoHHBIN pecypcl:
yuebHoe nocobre/ CubupsikoB E.b.— DrnekTpoH. TekcToBble 1aHHble.— HoBocrOupck:
CuOupckuii  TOCYIApCTBEHHBIM YHUBEPCUTET TEJEKOMMYHUKAUMM W MH(DOPMATHKH,
2015.— 39 c. http:/Amww.iprbookshop.ru/45475.html

7. Yeromun, A.IL. Jluneiinast areOpa U aHATMTUYECKAs TEOMETPUsT [ DIEKTPOHHBIN
pecypc]: yue6Hoe nocooue/ Yeromin A.Il— DnekTpoH. TeKCToBbIe 1aHHbIe.— PocToB-
Ha-JloHy: FOxHbII benepanbHbIi YHUBEPCUTET, 2015— 149 C.
http:/Amwww.iprbookshop.ru/68568.html

8. lllepuos, I'.C. Jluneinas anreOpa: TeopHs W MPHUKIAIHBIC aCHEKThL: YdUeOHOoe
nocooue / I'.C. IlleBuoB. M.: — Maructp: HUL[ MHOPA-M, 2014. - 544 c.
http://znanium.com/catalog/product/438021

9. lllepctoB, C.B. AHanmmTrdeckas reoMeTprsl U JIMHEHHas anreOpa. Matpuiisl u
CHCTEMbI YpaBHEHUM [ DJIEKTPOHHBIN pecypc]: yueOHo-meToueckoe rocooue/ [llepcros
C.B.— DrnekTpoH. TekcToBble JanHble.— M.: M3narensckuit Jlom MUCuC, 2015.— 17
c. http:/Amww.iprbookshop.ru/64171.html

10. DJIeMEHTHI JITHEWHOMN aJreOphl [ DIeKTPOHHBIN pecypc]: ydeOHoe mocodure/

T.A. I'ynaii [1 ap.]— DnekTpoH. TeKCToBbIe TaHHbIe.— CTaBporiofib: CTaBpONOIbCKUiA



TOCY/IapCTBEHHBIN  arpapHbiii  yHuBepcuteT, CepBucmkona, 2017— 88 cC.

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

Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«AHTepHET»
1. DnextpoHHas onoImnoTeKka U 0asbl TAHHBIX JIB®Y

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

2. DiexkTpoHHO-OMOIMOTeUHas cucteMa «Jlanby http://e.lanbook.com

3. DnexrtpoHHO-OMOIMoTeuHas cucreMa «HayuHo-m3maTenbckoro LeHTpa

NH®PA-M» http://znanium.com

4.  DnexTpoHHO-OMOIMOTEYHAs cucrema bubmmnoTex.

http://www.bibliotech.ru

5. DIeKTpOHHBIH Karajgor HaydHoi OubOmumoreku JIB®Y http://ini-
fb.dvgu.ru:8000/cqi-bin/gw/chameleon

6. Hayunas 6udnuorexka KuodepJlennnka: http://cyberleninka.ru/

Ilepeyenb HPOPMALUOHHBIX TEXHOJIOI U
U IIPOrPaMMHOI0 00ecreYeHus
Microsoft Word
Microsoft Excel
Microsoft PowerPoint
Microsoft Publisher

Koncynbrantllmtoc / 'apanT

o 0k~ w b e

Microsoft Internet Explorer/ Mozilla Firefox/ Opera

VI.METOIUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

Pexomenoayuu no nianuposanuio u OpZaHu3aAuULU 6PemMeHu, 0needeHH020
Ha u3y4yeHue OUCHUUNIUHb
[InaHnpoBaHMe — Ba)KHEWIAs YepTa YEIOBEYECKOM ACATEIBHOCTH, OJMH W3

XapaKTCPHBIX, 00s13aTeIbHBIX IMPHU3HAKOB YCJIOBCUYCCKOT'O TPpyJda. I[JIH OopraHu3anuu


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/

CII0)KHOM y4eOHOM AESITeNbHOCTH O4€Hb 3(()EKTUBHBIM SIBIISETCS UCIOIb30BAHUE
CPEICTB, HAlMOMHHAIOINIMX O  CTOSIIMX T[epel  HaMu  33Jadax, ux
NOCJIEI0BATEIbHOCTH BBINOJHEHUS. TakuMu cpeicTBaMy MOTYT ObITh MOOMJIBHBIIH
TenedoH, UMEIIMUNA MPOrpaMMy OpTraHai3epa, BKIIOYAIONMIETO OYIUIBHUK,
KaJICHIaph U CIIUCOK JEJI; TaliMepbl, HATOMUHAIOIINE O BBIIIOJIHEHUU 3aJaHHUN I10
JUCHUILIMHE; KOMIIBIOTEPHBIE MPOTPAMMBI COCTABJIEHMSI CIIUCKA JEJI, BBIICISIOINE
CPOYHBIC U Ba)KHBIE JIeTia.

CocTraBiieHue crucka Jeja — MepBbIi IIar K opraHu3anuu BpeMmeHu. CIHCOK
UMEET TO MPEUMYIIECTBO, YTO IMO3BOJIAET BHJETh BCIO KapTUHY B IEJIOM.
VYnopsanouenue, kinaccupuKalus A€l B CIHCKE — BTOPOM IIar K OpraHu3aluu
BPEMEHH.

PerynsipHocTh — mepBoe yclIOBUE MOUCKOB 0Oojiee 3(PPEKTUBHBIX CIOCOOOB
pabotel. Pexkomenayercss BbIOpaTh OJUH JI€Hb HEAENU Jid PEryJsspHOU
HOJIFOTOBKHU 10 JUCHUIUIMHE. PeryisipHOCTh HE IPOCTO MO3BOJSET NOJATOTOBUTHCS
K Jielly, OHa CO3JaeT HACTpPOW Ha 3TO JeJI0, MO3BOJISET BbIpabOTaTh IMpaBuiia
BBIMIOJIHEHMsT Jiena (HampuMmep, CHadajga MpopabdoTKa MaTepuana JIEeKIIUH,
yueOHMKa, YTEHHE TMEPBOMCTOYHWKA, 3aTeM BbIAeNeHHEe U (UKCHPOBAHHE
OCHOBHBIX UJI€W B TETPAIN).

UtoObl 0OJEryuTh BBINOJHEHHE 3aJaHUM, HEOOXOJUMO ONPEACIIUTH
BpEeMEHHbIE  paMKh.  EjkeHenenbHas  TMOATOTOBKA ~ 1O JUCIMIUIAHE
«MaTtemaTHuecKre METOJbl M1 MOJIETH B SKOHOMHUKE» TpeOyeT BPEMEHHBIX 3aTpar.
Yerkoe (PUKCHpPOBAHWE MO BPEMEHU PETYISPHBIX JeN, 3aKpEeIUIeHWe 3a HHUMU
OHUX W TeX K€ YacOB — BAXKHBIM IIAr K opraHu3anuu BpeMeHu. [lpu yuete
BPEMEHH HAJ0 MOMHUTh OO0 OCHOBHOHM IIeJid palMOHANIM3alMK — TOJIY4YHUThb
HanOoJabui 3(EKT ¢ HAMMEHBUIMMHU 3aTpaTaMy. YYeT — JIMIIb CPEJCTBO JJIs
peleHus OCHOBHOM 3a/1au: COKOHOMUTH BPEMSI.

[To MHEHHWIO CHEeUMaTUCTOB MO TCUXOJIOTMH, Ba)XHOCTh IJIAHUPOBAHUS U
BBITNIOJIHEHMSI J1e71 00YCIIOBIMBAETCSA TAK)KE TEM, YTO y HAC HaKaIUIMBAKOTCS Jela,
3aJa4M WIM WU, KOTOPhIE MBI HE peann3yeM, OTKIIAJbIBaeéM Ha MOTOM — BCE 3TO

HCTAaTHUBHO CKa3bIBACTCA HA HALIEM BHYTPCHHEM COCTOSHHUH B LCJIOM.



Baxxnast posib B opranuzanuu yaeOHOU IesATeTbHOCTH OTBOJUTCS MPOTpaMMe
JUCUMIUIMHBI,  Jalolas MOpeICTaBICHUE HE TOJBKO O  TEMaTUYECKOU
MOCJIEA0BATENBHOCTH U3YUYEHHUS Kypca, HO M O 3aTpaTax BPEMEHHU, OTBOAMMOM Ha
U3yYEHHE Kypca. YCHEIHOCTh OCBOCHUSI AUCIUIIMHBI BO MHOTOM 3aBUCHUT OT
MPaBUIBHO CIUIAHUPOBAHHOTO BPEMEHU MPHU CAMOCTOSITENIBHOW MOATOTOBKE (B
3aBUCUMOCTH OT CIEIUATBHOCTH OT 2 — 3 JI0 5 4acoB B HEJIEIIO).

Onucanue nocnedosamenvhocmu Oelicmeuil ooyuarouuxca (an2opumm
U3YYEeHUA OUCUUNTIUHDL)

Haunnas wu3ydyenwe aucuuiuinHbel —«JIuHeiHas  anrebpa», CTyACHTY
HEO00XO0IUMO:

— O3HAaKOMHUTBCA C MPOTPaMMON, H3YUYUTh CIHCOK PEKOMEHIYEMOl
JUTEpaTypbl; K MporpaMMe Kypca HE0OXOIUMO OYJeT BO3BpAIIAThCSl MOCTOSHHO,
0 Mepe YCBOCHUS KaXJOW TEeMbl B OTIAEIBHOCTH, JJISI TOTO YTOOBI TOHSTH:
JIOCTATOYHO JIM TIOJIHO U3y4Y€HbI BCE BOIIPOCHI;

— BHHUMATEJIBHO pPa3o0paTbCsi B CTPYKTYpe AUCHUILIMHBI «JIMHEHas
anredpa», B CUCTEME paclpejesieHus y4yeOHOro Marepuana Mo BUIaM 3aHSTUH,
dbopmam KOHTPOJISI, YTOOBI UMETH TIPEJICTABIIEHHE O KypCe B LIEJIOM, O JIEKIIMOHHOM
U TIPAKTUYECKON YaCTH BCETO Kypca U3YUCHHUS;

— TmepenucaTth B TeTpaAb A JIEKIWH (Ha OTIENBHOW CTpaHUIE) U
NPUKPENUTh K BHYTPEHHEH CTOpPOHE OOJIOXKKH CTPYKTYpY U COJIEp KaHHe
TEOPETUYECKOM YacTH Kypca, a B TETPajpb I MPAKTUYECKUX 3aHSITUH — TEMBI
MPaKTUYECKUX (JTaOOPATOPHBIX) 3aHATUH.

[Ipy TOATOTOBKE K 3aHATHSAM 110 JAWCIHUIUIMHE «JIuHeliHas anreOpay
HEOOXOJIMMO PYKOBOJCTBOBAThCS HOPMaMM BPEMEHU Ha BBINOJHEHUE 3aJaHUM.
Hampumep, npu moAroToBKe K 3aHATUIO Ha POPaOOTKY KOHCIIEKTa OJTHOM JICKIIUH,
y4eOHUKOB, KaK MpaBuiio, oTBoautca ot 0,5 yaca 1o 2 4yacoB, a Ha H3y4YEHHUE
MEPBOMCTOYHUKOB 00BEMOM 16 CTpaHUI[ MEYaTHOTO TEKCTa C COCTABJICHUEM
KoHcmekTa 1,52 gaca, ¢ cocTaBJICHHEM JIUIIb IIaHa OKOJI0 1 Jaca.

Pexkomenoayuu no pabome c aumepamypoi



Haubonee mnpenmouturtenbHa MOTEMHAsl IMOCIEIOBATENLHOCTh B paboTe ¢
autepaTypoil. Ee MOXHO mpeAcTaBUTh B BHIE CIEAYIOLUIETO MPUMEPHOTO
ITOPUTMA:

— O3HaKoOMJIeHHE C paboueil y4yeOHOIl mporpamMmo U  y4eOHO-
METOINYECKUM KOMILIEKCOM JTUCUHUTIINHBI;

— HW3Yy4YeHUE OCHOBHOM yueOHOH JIUTepaTyphl;

— npopaboTKa JOTOJHUTEIBHON (YUeOHOM 1 HAyYHOM ) TUTEPaTypPHI.

B xome dreHusi o4eHb TOJE3HO, XOTS W HE 00S3aTeNbHO, JENaTh KPaTKHe
KOHCIEKThI IPOYUTAHHOTO, BBIMHUCKH, 3aMETKHU, BBIJCIATh HESICHBIE, CIOXKHBIC JIJIS
BOCHPUATHUSL BONPOCHL. B 1ensx MposcCHEHus MocieIHUX HYKHO oOpamiarbcs K
npenoaaBarento. [lo 3aBepiieHMH U3Y4eHHS PEKOMEHIyeMOW JIUTEpaTyphl
MI0JIE3HO MPOBEPUTH YPOBEHb CBOMX 3HAHUMN C IMOMOILBIO KOHTPOJIBHBIX BOIPOCOB
JUTSL CAMOTIPOBEPKHU.

HacrostenbHo pexkoMeHayeTcs u30erarb MEXaHMYECKOTO  3ayYMBaHUS
yaeOHoro marepuana. [Ipaktrka yoenuTensHO OKa3biBaeT: caMbIM 3(DPEKTHBHBIM
criocoOOM SIBJISIETCSL HE «3yOpexKa», a riyO0oKoe, TBOPUYECKOE, CaMOCTOSITEILHOE
IPOHUKHOBEHHUE B CYIIECTBO U3y4aeMbIX BOIIPOCOB.

HeoOxoqumMo BECTM CHCTEMAaTHYECKYI0 KaXJIOJHEBHYIO paboTy Haj
JUTEepaTypHbIMA HcTOUYHMKaMH. OO0BeM HHPOpPMAIMU MO KYypCy HACTOIBKO
OOIIMpEH, YTO UM HE yJaeTCsl OBJIAJETh B «IIOCIEIHUE JHU» Mepel ceccuei, Kak
Ha 3TO MHOT/Ia PACCYNTHIBAIOT HEKOTOPHIEC CTYICHTHI.

CrnenyeT BOCIUTHIBATh B ce0€ YCTAaHOBKY Ha MIPOYHOCTH, TOJITOBPEMEHHOCTh
YCBOGHHUSA 3HaHMUU MO Kypcy. Hajo moMHHUTB, YTO OHM MOTPEOYIOTCS HE TOJBKO U
HE CTOJBKO B XOJ€ KYypCOBOTO 3adeTa, HO — YTO OCOOCHHO Ba)XXHO — B
nocieayoueil npopeccuoHanbHON AeATeIbHOCTH.

Jluteparypa umeeTcsi B OMOIMOTEKE YHUBEPCUTETA.

[Ipu pabore ¢ yuyeOHON M Hay4HOW JUTEPATypOd MPUHIMIHAIBHO Ba)KHO
NPUHUMATh BO BHUMaHHE MOMEHT pa3BuTHs. CTyIeHT 00si3aH 3HATh HE TOJBKO
PEKOMEHIyeEMYIO JIUTEPATYpy, HO M HOBBIE, CYIIECTBEHHO Ba)KHbIC W3JIaHUSA TIO

KYpCY, BBILIEAIIUE B CBET MOCJIE €ro MyOInKaIIH.



Pexomenoayuu no noozomoeke K IK3aMeEHY

WTOrOoBBIM KOHTPOJIEM MpU W3YYEHUH AMCHUIUIMHBI «JIMHEitHas anreOpa»
ABJIAETCS 3K3aMeH. [IpuMepHBIi IepedeHp BOIPOCOB K 3K3aMEHY COIEPKHUTCS B
pabouell mporpaMMe AUCUUIUIMHBL. HenmocpeacTBEHHO mepen cecCHeil BOMpOCHI
MOTyT OOHOBIIATHCS. OOHOBJIEHHBIN IE€PEUEHb BOINPOCOB K 3K3aMEHY BBIJIAETCS
CTyJEHTaM IIepe]] HadajJoM 3K3aMEHAIlMOHHOW ceccnd. Ha sk3aMeHe CTyneHTy
IIPEeUIaraeTcsi OTBETUTh Ha JIBA TEOPETUYECKUX BOIIPOCA 110 U3YUYEHHBIM pa3zeiaaM
JUCLUIUIMHBI U PEIIMTh NPAKTUYECKYIO 3amady. Llenb dk3ameHa — IpoBepka U
OLICHKA YpPOBHS MOJYYEHHBIX CTYJCHTOM CIEUUAJIbHBIX MO3HAHUHA IO y4eOHOM
JUCUUIUIMHE, a TAK)KE YMEHHUSI JIOTUYECKH MBICIUTh, ApTyMEHTHPOBATh N30paHHYIO
Hay4YHyl0  [O3ULHIO,  pearupoBaTb  Ha  JIONOJHUTEIBHBIE  BOIIPOCHI,
OPUEHTUPOBATLCA B MaccuBe AeUHUIMN U KaTeropuil. OleHKe MOMJICKUT TaKXKe
Y IIPaBUJIBHOCTh PEYM CTYIEHTA. JIOMOJHUTEIBHON LEIBI0 UTOTOBOI'O KOHTPOJIS B
BUJE DOK3aMeHa ABIIIETCA (OPMUPOBAHME Y CTYACHTA TaKuUX KauyecTB, Kak
OpraHM30BaHHOCTh, OTBETCTBEHHOCTh, TPYAOJIIO0ME, CaAMOCTOSTEIBHOCTh. Takum
00pa3oM, FK3aMeH 10 AUCLUILIINHE MPOBEPSET CIOKUBUIYIOCS Y CTYJEHTa CUCTEMY
3HAHWM MO JaHHOW NHUCLUIUIMHE U UTpaeT OOJIBIIYIO POJIb B MOATOTOBKE OyAyIIEro
CHELMATUCTa, CIOCOOCTBYET TMOJYYEHUIO (PYHIAMEHTAIbHOW M CHEHaIbHOU
HOJIFOTOBKU B 00JIaCTH MaTEeMAaTUYECKUX METOJIOB U MOJENIEH U UX MPUMEHEHUS K
PELIEHUIO IPAKTUYECKUX 3a/1a4 YKOHOMHUKH U YIIPABJIEHUSA.

IIpy1 moaroToBke K 3K3aMEHY CTYACHT JOJDKEH NPABUIIBHO M PALMOHAJIBHO
pacIiaHupOBaTh CBOE BPEMsi, UYTOObI YCIETh KAYECTBEHHO W Ha BHICOKOM YpOBHE
MOATOTOBUTHCS K OTBETaM IO BCEM BOIpOCAaM. OK3aMEH Mpu3BaH NOOYAUTH
CTyJEHTa IIOJY4YUTH JOINOJHUTEIBHO HOBBIE 3HAHUA. BO BpeMs IMOATrOTOBKU K
HK3aMEHY CTYJIEHThl TaK)K€ CHUCTEMATU3MPYIOT 3HaHUsS, KOTOpPbIEe OHHU MpoOpenu
OpU HW3YYEHUU pa3esioB Kypca. ITO IO3BOJSET MM YSICHUTH JIOTHUECKYIO
CTPYKTYpY Kypca, OOBEAMHUTH OTICIbHBIE TEMbl B €AUHYIO CUCTEMY, YBUIEThH
NIEPCIIEKTUBBI PA3BUTHSI YIIPABJICHUS IIEPCOHAIIOM.

PexoMenayemblie yaueOHUKY U CIELIMATIbHAS JIUTEpaTypa MpH U3yYeHUH Kypca,

UMEIOTCSI B PEKOMEHJOBAHHOM CIIMCKE JIUTEpaTyphl B pabdoueil mporpamme Mo



JAHHOMY KypCy, TaKX€ HMX Ha3blBa€T CTYJAEHTAM NpernojaBaTelb Ha MEpPBOU
JIEKLIHH.

CryseHT B 1eNsIX MOJYYeHHs] KaUeCTBEHHBIX M CUCTEMHBIX 3HAHUW JOJHKEH
HAaYMHaTh MOJATOTOBKY K 3K3aMEHY 3aJI0JIF0 J0 €ro MPOBEACHMS, JTy4dlle C CaMoro
HayaJsa JIEKIIMOHHOTO Kypca. J{Jis 3Toro, Kak yxe 0TMe4alioch, UMEIOTCS B y4eOHO-
METOMYECKOM MOCOOMHU MPUMEPHBIE BOMPOCH! K dk3aMeny. LlenecooOpasHo mpu
M3YYCHUU Kypca TMOJb30BaThCsl pabodeil mporpaMMoil W yd4eOHO-METOIUICCKUM
KOMILIEKCOM.

CamocrosiTenbHas paboTa MO MOATOTOBKE K HAK3aMEHY BO BpEMSI CECCUU
JOJDKHA TUJIAHUPOBATHCS CTYJIEHTOM, HUCXOJs U3 OOLero odbema BOMPOCOB,
BBIHECEHHBIX Ha JK3aMEH U JIHEW, OTBEJAEHHBIX Ha MOJATOTOBKY K 3K3aMmeHy. lIpu
ATOM HEOOXOJMMO, YTOOBI MOCJIEIHUA JAEHb WJIM YacTh €ro, ObUI BBIJACICH s
JOTIOJTHUTEIHLHOTO TOBTOPEHUSI BCETO0 00beMa BOIIPOCOB B I1IEJIOM. ITO MO3BOJISET
CTYJIEHTY CaMOCTOSITEJIbHO MEPENPOBEPUTh YPOBEHb YCBOEHUSI MaTepuaina. BaxHo
UMETh B BHUJY, UTO JJIsl II€JIE BOCIPOM3BEACHUS MaTepuania ydyeOHOro Kypca
OOJBIIYI0 BCIIOMOTATEIBLHYIO POJIb MOXET ChIrpaTh HWHMOpPMAIUsS, KOTOpas
COJIEPKUTCS B paboyeil mporpaMmme Kypca.

Pekomenoayuu no camocmoamenvHoil padbome cmyoeHmos

Opranuzarusi U y4eOHO-METOJUYECKOe OOecleueHne CaMOCTOSITeIbHON
paboTsl ctyaeHToB (CPC)

1. Texymas u omepexatomas CPC, nHampaBieHHas Ha YIUIyOJICHHE U
3aKperyieHue 3HaHUM, a TAK)KEe pa3BUTHE MPAKTUUECCKUX YMEHUHN 3aKTI0UaeTCs B:

— paboTe CTYAEHTOB C JEKUMOHHBIM MaTepuajgoM, IOUCKE U aHau3e
y4eOHON JTUTEpaTyphl U AJICKTPOHHBIX MCTOYHUKOB MH(OPMAIUU MO H3ydaeMbIM
TeMaM JUCIUTIIUHBI;

—  BBINOJIHEHUU JOMAIIHUX UHAUBUYATbHBIX 3aJaHUN;

— W3yYEHUH TEM, BBIHECEHHBIX Ha CaMOCTOATEIBHYIO MPOpPadbOTKYy,
aKTUBHOE y4acTHE B UX OOCYKJICHUH HA 3aHATHUSX;

— HU3YUYCHHHU TCOPCTUUCCKOI'O MaTcpuajia TCM IMPAKTHICCKHUX BaHHTHﬁ;



— OCBOGHUM TEXHOJOTHMWA B3aUMOJEUCTBUS C 3aJaHHBIMU HWHTEPHET-
pecypcaMu U UX MCHOJIb30BAHMS ISl PEILICHUS MPAKTUYECKUX 3a/1a4;

— TOATOTOBKE K IK3aMEHY.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIHUIIJINHBI

YyebHas aynuTopusi AJid MPOBEACHUS 3aHATHHN JIEKIIMOHHOTO THIMA; yuyeOHas
ayIuTOpUs JUIsl TEKYIEr0 KOHTPOJs M MpoMexXyTouHou arrectauuu (200
MOCAJ0YHBIX MECT, aBTOMAaTH3WpPOBaHHOE pabodee MECTO MpernoaBarTels,
nepeHocHass MarHuTHo-mapkepHast jgocka, WI-FI; HoytOyk Acer ExtensaE2511-
30BO; Dkpan ¢ anektpornpuBoioM 236*147 cm Trim Screen Line; [Ipoextop DLP,
3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi; IToacucrema
CHCIMATU3UPOBAHHBIX ~ KpemieHui  obopymoBanusi CORSA-2007  Tuarex;
[loncucrema  Bugeokommyrtanuu;  Ilogcucrema — ayiMOKOMMyTalud U
3BYKOYCWJICHUS;, aKyCTUYECKasi cucrema s noronoyHoro monraxa SI 3CT LP
Extron; mmudposoii ayauonponeccop DMP 44 LC Extron)

YuebHas aynuTopusi A MPOBEJACHUS 3aHATHHN JICKIIMOHHOTO THIMA; yueOHas
ayIUTOpUS JJi1 TPOBEICHUS 3aHATUW CEMUHApPCKOro Tuna (MpakTHUYECKUX
3aHATHI);, ydyeOHas ayJIuTOpHsl JUIsi KypCOBOTO TMPOEKTUPOBAHUS (BBITOJTHEHHUS
KypCOBBIX  pa0OT); ydyeOHass ayauTopusi s TEKYIIEro KOHTPOJs |
IPOMEXKYTOUHOM  arrectauuu  (aBTOMATU3MpPOBAaHHOE  pabouee  MECTO
MpernojiaBaresis, MepeHoCcHas: MarHUTHO-MapkepHas nocka, Wi-FI; Hoytoyk Acer
ExtensaE2511-30BO; Dkpan ¢ snekrponpuBogoM 236*147 cm Trim Screen Line;
[MpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[Toxcucrema crnenuanu3upoOBaHHBIX KpemieHuid obopynoBanuss CORSA-2007
Tuarex; Iloncucrema Buneokommytanuu; lIlomcucrema ayauMOKOMMYTallUd |
3BYKOYCWICHUS;, aKyCTHYECKasi cucrtema i noronoynoro montraxa SI 3CT LP
Extron; nudposoit aynuonporieccop DMP 44 LC Extron)

B unrtanenbix 3anax Hayunoit 6ubnuoreku [IBDY npenycMoTpeHsl paboune
MecTa JUisl JII0JIed C OTPAaHMYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBBS, OCHAIIIECHbI

IUCIUIesIMM W npuHTepamMu  bpaiins;  000pynoBaHHbIE  MOPTATUBHBIMU



YCTPOMCTBAMM I UTEHHS IUIOCKOIEYATHBIX TEKCTOB, CKAaHUPYIOIIUMHU U
YUTAIOIIMMH MAIMHAMH, BHJICOYBEJIECUNUTEIEM C BO3MOYKHOCTBIO pEryJsilun
IBETOBBIX  CIEKTPOB;  YBEIMYMBAIOUIMMU  DJEKTPOHHBIMH  JIylaMH U
yIIBTPa3ByKOBBIMU MapKUPOBILIUKAMHU.

B nensix obecrnieueHus crieluaIbHbIX YCIOBUN 00yUeHUsS WHBAIUIOB U JIMIL C
OTpaHUYCHHBIMU BO3MOKHOCTAMH 3710poBbsi JIBDY Bce 3manus 000py10BaHBI
naHaycamM, JU(PTaMH, TOJBEMHHKAMH, CHCIUAIN3UPOBAHHBIMU  MECTaMH,
OCHAIIIEHHBIMU  TYyaJIETHBIMA KOMHAaTamMH, TaOJuykamMu WHGOPMAIIMOHHO-

HaBHFaHHOHHOﬁ CHCTCMBEI.



[Tpunoxenue 1

MHWHHUCTEPCTBO OBPA30OBAHUS U HAYKH POCCUUCKON OEJEPALINN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIEHOE
YUpEkKACHUE BBICIIEr0 00pa30BaHuUs

«/1aJabHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
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IIKOJIA 9KOHOMUWKHA U MEHE/UKMEHTA
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1o AucHuIUInHe «JIuHeiiHas ajaredopa
Hanpasienue 38.03.01 «IxonoMuka»
dopma MOATOTOBKMU: OYHAS
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l. Ilinan-rpadguk BoINOJHEHHSI CAMOCTOSITEIbHOI PadoThI 1O

JUCHHUIIJINHE
ITIpumepHbie
Ne Jara/ cpoku . HOPMBI
Bua camocrosiTesIbHOIT paboThI ®opMa KOHTPOJIA
n/n| BbINOJHE-HUS BpeMEeHH HA
BbIIIOJIHEHHE
U3yyenne TeopeTuueckoil dactu [IpoBepka Hanuuus
TEMBI, BBITIOJIHCHHE 3aJaHUH IIO JICKIIUH, perieHus
I/IH,HI/IBI/I,HyaﬂI)HOC TEMaM: omIe€panyuu C MaTrpuiaaMu, HHAUBUAYAJIBHOTO
1| saganmue 1 BBIYHUCIICHUE  ONpeneiauTeNied U 8 qacoB 3a/1aHusl, AKTUBHOE
(ceHTS6PB) 0o0paTHOM  MAaTpHIBI,  PEIICHHE ydacTue B 00CyKIeHUN
CHCTEM  JIMHEWHBIX  ypaBHEHUU BOIIPOCOB I10 TEMam
MeroaoM Kpamepa u I'aycca 3aHATUI U 3aJaHUM.
N3yyeHue TeOpeTUUECKOM 4acTh IIposepka HaMuus
TEMBI, BBITIOJIHCHHE 3aJaHUH IIO JIEKLIUH, pelIeHHS
TeMaM: paHr MaTpumbl, 0a3uc WHJIUBUIYAIBHOTO
NunuBunyansHoe
CHUCTEMBI BEKTOPOB, 00Illee PEIICHNUE 3a/1aHusl, AKTUBHOE
2| 3ananue 2 . . 8 wacos
CHUCTEMbl JIMHEHHBIX ypaBHEHUH, ydacTue B 00CyKIEeHUU
(oxTs16pB) M
Haxoxnenue @OCP  ogHOpOIHOMH BOIIPOCOB I10 TEMaM
CHCTEMBI JIMHEUHBIX YpaBHEHUM 3aHATUI U 3aJaHUMN.
N3yyeHune TeopeTHdeckoil 4actu [IpoBepka Hanuuus
TEMbI, BBITIOJIHEHHE 3aJaHUU IIO JIEKIUH, pEIIeHUS
temam Pazgena 8 u Pa3gena 9. VHJIUBUYaIBHOTO
NunuBunyansHoe A A A Ay
3 10 gacos 3aJIaHUs, AaKTUBHOE
3aganue 3 (HOIOpb)
ydacTue B 00CyKICHUU
BOIIPOCOB I10 TEMaM
3aHATHHN M 3aJJaHUH.
N3yuyenune TeopeTuuecKoil 4acTu [IpoBepka Hanuuus
TEMBbI, BHINIOJHEHHUE 33JJaHU 110 JIEKIUH, pEelIeHUS
TeMaM: INHEHHBIE ONepaToOphl U UX WHJIUBUTYJIbHOTO
NunuBunyansHoe
MaTpHLbl, HAXOXKIACHUE sSIApa U 3a/1aHUsl, AKTUBHOE
4| zaganue 4 P T P 10 gacos ’
(exatps) o0pasa JIMHEeHHOTo oneparopa, y4acTue B 00CYKICHUU
cOoOCTBEHHBIE BEKTOpA, IPUBEICHUE BOIIPOCOB I10 TEMaM
MaTpuL JINTHEWHOT'O OllepaTopa K 3aHATUHA U 3aJaHUN.
JINarOHAJTLHOMY BHILY
TTOATOTOBKA K N3yyenne TeopeTHUEeCcKOM 4acTh IIposepka
SK3aMeHy H Kypca, BBIMIOJIHEHHUE MPAKTUUYECKUX KOHTPOJIBHBIX padoT,
5| BEIHOTHEHHIO 3aJIaHAM 10 TeMaM Kypca 36 wacos TEeKYIIUN OTPOC
KOHTPOJbHBIX
pabort
HUTOT'O - 72 yacoB -




Il. XapakrepucTuka  3aJaHuii  JAJs  CaMOCTOSITeJIbHOMH

oﬁyqalomnxcn, METOAHYECCKHUE PEKOMEHAAIIMNHA IO UX BBLINMOJIHCHUTO

Tembl H OPUEHTHUPOBOYHOEC COACPKAHUEC aAHAINTUHICCKHUX,

HCCIIe0BATEIbCKIX U TBOPYECKHUX 3aaHU

HAY4HO-

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, KOr/la yMHOXXeHHe orpeaeieHo. Ilyctpb

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. Beruucauts onpenenuresis A AByMst CIIOCOOAMHM:
a) pasJIoKUB IO PJIEMEHTAM TPEThEU CTPOKU;
0) moay4uB 3 HYJISI B UETBEPTOM CTOJIOIE U PA3JIOKUB 10 HEMY;

B) Haiiti Munop M, 1 anreOpandeckoe JONOJHEHHE A3 ONpeaeuTens A ;

3 1 2 5
1 0 1 4
A= :
2 3 5 1
1 1 2 0
4. Pemute cucremy meromoMm Kpamepa; mpu 3Tom: a) A BBIYHCIUTH 110

PaBUJTy TPEYTOILHUKOB; 6) Aq BBIYUCIUTE, PA3IOKUB MO MEPBOH CTPOKE; B) Ao

BBIYKCIIUTD, Pa3IOKUB 110 BTOPOMY CTONOLY; T') Az BBIYUCIUTE, MOMYYUB HYJIU B

KaKOM-JIN0O CTOJIOIIE U Pa3IOKUB 110 HEMY.



3)(1 + 2X2 + X3 = 6,
2Xl +3X2 + X3 :1,
2Xl + X2 +3X3 = 7
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 oOpaTtHyto MaTpuily JUisi MaTpuilbl A C TIOMOIIBIO 3JIEMEHTaAPHBIX

npeoOpa3oBaHuid, €CIH
3 1 =2
A= (1 3 1 )
9 -5 0

7. Halinnte HEM3BECTHYIO MaTpHUIly X €CJIU
-5 -4 7 2 0 4
X-| 3 2 1)]=(3 -1 5)
4 0 2 2 1 3
8. Pewmuts cuctemy metogaom ['aycca:

(X1+X2+ X3+ X4: O,
2X1+ X2 + X3— X4 = 3,
—Xl—X2+ X3+ X4: O,

2X2 —3)(3 + 4X4 - —9.

Q. Onpenenure, 4YTO NMPOU3OUAET C KBaApaTHOW maTtpuled A nopsaka 10 mpu
YMHOKEHHH CIICBa Ha TPAHCBEKIHIO T, (5).

NupuBuayajabHoe 3aganme 2 (y KaxKI0ro CTy/leHTa CBOi BAPMAHT).
1.Bbluncnure paHr MaTpuilbl ABYMs CHocoO0amMu: a) METOAOM OKalMIIeHUs

MHUHOPOB; 0) C TOMOIIIBIO ATIEMEHTAPHBIX MPEOOPa30BaAHUM.



4 10 1

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

2.Haiimute cpemu BEKTOpPOB aq, Q,, Qz, Q4 0a3uc IMHEWHOH OOOJIOYKH
L(a4, a,, as, a,) ¥ KOOPAUHATHI OCTAJIBHBIX BEKTOPOB B 3TOM Oasmce.

a; =227, -1),a,=3; -1, 2;4),a3 = (1; 1; 3; 1),

a, = (3; 3; 11; —3).
3. Joxazate, 4TO cucremMa BEKTOpoB ly,l,,...,1,, — oOpa3yroT 6a3uc W HaWTH
KOOPJMHATHI 3JIEMEHTA X B TOM OasHuce.

L=011),1,=(00;11),l;=(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 CTyJeHTa CBOM BapUAHT).
— . N
1. Jlaus! Bextopel a M D . Haiiru: 1)a - (b —a); 2)‘3‘; 3)cos(a, C), ecnu
c=2a+b; 4)COS st a; 5)‘§+5‘; 6)npa.

3=(4;5,6),b=(—2;—8;—6).



2. Ilausl Bextopsr @ U D . Haiitu: ) @- 40 b) npg(Zé — 35);

c) COS[— a+2b, 33) ,€CIH

a=3m-n,b=m+2n,|m=3 =2, (m , ﬁ]:—.
3. Haiitu IIomaab mapajuicjiorpaMmma, IOCTPOCHHOT'O Ha BEKTOPax
c=a+4b n d=3a-b,ccm [a=3, [b|=4, @, b)=150°.
4, Jlansl Bepimasl tupamuasl ABCD : A (2, 1 0); B (5, 3, l); C (O, 1 2);
D (4, 3,1). Haitru:

1) mormaze tpeyronsauka ABC, 2) cos Z/DAB,
3) seicory AABC, onymennyro u3 C na AB ,4) 06sem mupamuasr ABCD,

5) Beicoty mupamuasl ABCD , onymennyro u3 D na ocnosanne ABC .
5. M3BecTHBI KOOpAMHATHI BepinuH Tpeyronbauka ABC: A (— 3, — 2); B (14, 4);
C (6, 8).. Haiitu:

1) ypaBHEHHS BCeX CTOPOH B 00IIEM BHUJIC,

2) ypaBHeHHs Bcex BoICOT B o0meM Buze (AN, BN,, CNy);

3) ypaBHeHHus Bcex MenuaH B obmiem Buae (AMy, BM,, CMy);

4) tgA;

5) ypaBHenus npsMbix AE n AE;, IpoXoasmux Mo yriiom 45° x AC;
6) Touky B;, cuMMeTpuuHyto Touke B otHOCHTENBHO AC;

7) paccrosiaue ot Touku C 10 npsmoit AB;

8) ypaeHenue npsimoit CCy, mpoxo e napamienbHo AB;

BS

9) ypasHenue npsmoii CS, eciti Touka S Takasi, uTo —— = 2]

10)amuny croponsl AB; 11) qmuny meanansl AM;
6.CoctaBuTh  ypaBHEHHWE  IUIOCKOCTH,  MPOXOIAIIEH  4yepe3  MIpSIMYIO

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

x—2y+z+5=0.

NuauBuayanbHoe 3a1anue 4 (y KasKI0ro CTyJeHTa CBOM BapUAHT).
1. SIBNAIOTCS U CleAyIoIHe IpeoOpa3oBaHys BEKTOPHOIO MPOCTpaHcTBa R3
nuHelHbIMU. Eciiu npeoOpa3oBaHue JIMHEMHOE, TO HAWIUTE €r0 MaTPUILy B
ctanaaptHoM Oaszuce. [Tyctb x = (x4, X5, X3).

a) (x) = (X1 + x5, %1 + x5 — X35 X1 + x5 + X3).



0) p(x) = (X1 + x2; X, — x3;x3 — 1).

2. JI1st nTMHENRHOTO onepaTopa ¢ HalauTe SAPO U 00pas.
IIycts @(xX) = (a,x) -d,rne d = (1;2;3)
(1 0 _ —
3. Ilycthb @ mmeeT Matpuity A = (2 _1) B Oasuce a; = (1;1),a, =(0; D) uy
uMeeT matpuny B = (% _21) B Oasmce by = (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>,gl(x)=1+x+xz,gz(x)=1+3x+2x2
1 0 0

gz(x) = x + x?

5. JIuHeHbIN oniepaTop ¢ MEPEeBOAUT OA3UCHBIE BEKTOPA €1 U €, B DJIEMEHTHI A U
a, cooTBeTcTBeHHO. HaiinuTe coOCTBEHHbIE 3HAYEHHsS] U COOCTBEHHBIE BEKTOpPA
omneparopa ¢.

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

JMaroHajabHbIN BuI. Ecin B HEKOTOpoM 0Oa3uce MaTpuila JIMHEHHOTO omepaTopa

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

MMEET CJIETYIOIINI BUI:



[Ipunoxenue 2

MMHUCTEPCTBO OBPA30OBAHMSA Y1 HAYKU POCCUIMCKOU ®EJEPALINN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE
yupexIeHHe BhICIIEr0 00pa3oBaHusI

«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

IMKOJIA 9dKOHOMUWKHU U MEHE/IKMEHTA

®OH/ ONEHOYHbLIX CPEJACTB

no AucuuIuinHe «JIuneiinas ajaredopa»
Hanpasiaenue 38.03.01 Dxonomuka

®opmMa NOATOTOBKHU: OYHASA

BaaauBocTok
2018



IHacnoopr

(oH1a OLIECHOYHBIX CPEACTB
o AucHuIUInHe «JIuneiinas ajareopa»

Kon u popmympoBka KoMneTeHIMA

Irtanbl GOPpMHPOBAHMS KOMIIETEHIIUH

OK-4

CIIOCOOHOCTh TBOPUYECKHU BOCIPUHUMATH
U HUCIIOJIb30BAaTh JIOCTHIKEHUS HAYKH,
TEXHUKU B MpodeccruoHanbHOU chepe B

COOTBETCTBUU c
PErHOHAIBHOTO |
Tpyna (hopMupyercs 4aCTHIHO)

MOTPEOHOCTSIMU
MHPOBOIO  pPBIHKA

3HACT

COBPEMEHHBIE METO/IbI u
WHCTPYMEHTApUN JIMHEHHON anreOpbl
U QaHAJIMTUYECKON T€OMETpUU

yMeeT

UCIIOJIb30BaTh METO/BI "
UHCTPYMEHTAPUI JIMHEHHOW anreOpsl
U AHAJIUTUYECKOM TIEOMETPUM UL
peUIeHUsI TUIIOBBIX MAaTE€MaTUYECKHX
3aJad B 3TOM cdepe U BOCHPUATHS
COBPEMEHHBIX TEKCTOB o
9KOHOMMUYECKON TEOPUH

BIIAJIEET

METOJaMH ¥ HMHCTPYMEHTapHeM
JUHEHHOHN anreOphl U aHATMTUYECKON
TEOMETPpUU Ui BOCHPUSITHS U
UCIIOJIb30BAaHUs JIOCTH)KCHUIN HayKH,
TEXHHUKH B IPOPECCHOHAIBHOM cepe

OK-5

CIIOCOOHOCTh MCIIOJIb30BaTh COBPEMEHHBIE
METOJIbI M TEXHOJOTMH (B TOM 4HCIE
MH(pOPMAaLMOHHbBIE) B TNpodecCHOHAIbHOM

NesITebHOCTH ((OPMHUPYETCsl YAaCTUYHO)

3HACT

METO/Ibl, UHCTPYMEHTAapuil U 0a30BbIE
pe3yibTaThl JMHEHHOW aiureOpbl |
AQHAJIMTUYECKON re€OMETPUU

yMeeT

UCIIOJIB30BAaTh METO/bI u
WHCTPYMEHTapuil JIMHEWHOUN anreOpbl
U aAHAIMTUYECKOM TIE€OMETPUH IS
aHaJn3a KOJINYECTBEHHBIX
COOTHOLICHUH,  PEIICHHUS  CUCTEM
JIMHEHHBIX YPAaBHEHUN

BJIAJEET

CHEIUAIBHBIMU  TEOPETUYECKUMHU U
MPAaKTUYECKUMHU METOJIaMH JIMHEWHON
ayreOpbl M aHATUTUYECKON TeOMETpUU
st hopMaTM3aid  SKOHOMUYECKOH
nH(pOpMaIMY U €€ aHATIN3a

Kountpoaunpy OueHovHbIe cpeaCTBA
emMble
Ne pasaensnl / Kons! u 3Tans1 popmMupoBanust TTpoMEkyTO
n/n TeMBbI KOMIIeTeHIN I TeKY Uil KOHTPOJIb aTquT:;uu
JAUCUUIINH
bl .
1 | Pazgen 1, OK-4 | 3maer coBpemennste | KoHcnekt (ITP-7); Bormpocsr k
Tema 1, Tema METOIbI u 9K3aMCHY
5 HHCTpYMeHTApHUiA KOHTpOIIbHAs paboTa | 5 g _4( (
L 1-3 (TIP-2); YO -1)
Pasnen 2I, JUHEHHON  anreOpel
AHAJIUTUYECKON U3 1-6 (TIP-13,




Tema 1, Tema reoMeTpuu [1P-15)
12’a31[en 30 Ywmeer ucnonp3oBarh | KoHcrekt (ITP-7); Bomnpocsl k
' METOIbI U | KOHTpOJIbHAs paboTa | 3K3aMmeny 1,
Tema 2, Tema HHCTPYMEHTapuii 1-3 (ITP-2); 5,8-40 (
3 nuHeWHoW — amre6per  u | UJ3 1-6 (ITP-13, YO -1)
Paznen 4, AHATTMTHYCCKOM [1P-15)
Tema 1, Tema IrCOMCTPpHUH JJIA PCIICHHUA
2 TUIMOBBIX MaTeMaTHYECKHUX
Pasnien 8, 3amady B JTOH cdepe u
BOCHPUATHS COBPEMEHHBIX
Pazgen 9 TCKC]I?OB P 1o
SKOHOMMYECKOI Teopuu
Braneer wmeromamu  u | koHcnekt (I1P-7); Bonpocsl k
WHCTPYMEHTapUEM KOHTpOJIbHAs paboTa | SK3aMeHY
nuHeiHoW — anreOper  u | 1-3 (ITP-2); (YO -1)
aHAITUTUYECKOU N3 1-6 (ITP-13,
TeOMETPHH s | TTP-15)
BOCHPUSITUS u
WCIIOJIb30BAHUS
JOCTUKEHUI HayKH,
TEXHHUKHU B
npodeccuoHaIbHOU chepe
Pasnen 1, OK-5 3HaeT MmeToapl, | koucmekt (ITP-7); Bomnpocsl k
Tema 1, Tema WHCTPYMEHTapUH ¥ | KOHTpOJBbHAs padoTa | FIK3aMEeHY
2 0a3oBbIC pesynbratel | 1-3 (TIP-2); (YO -1)
Paszen 2| nuHeWHo — amreOoper  w | U3 1-6 (ITP-13,
’ AHAITUTHYECKOU I1P-15)
Tema 1, Tema reoMeTpHH
2 Ymeer ucnoss30Batrh | koucnekt (I1P-7); Bomnpocsl k
Paznen 3lI, METOIbI ¥ | KOHTpOJIbHAs paboTa | SK3aMeHy
Tema 2, Tema WHCTPYMEHTApHIA 1-3 (ITP-2); (YO -1)
3 nuHeWHo — amreOoper  u | U3 1-6 (ITP-13,
Paszen 4, aAHAITUTHYECKOU ITP-15)
Tema 1, Tema TCOMETPHH I aHAIN3a
KOJIMYECTBEHHBIX
2 COOTHOUICHUM, PpELICHUs
Pazzien 8, CHCTEM JIMHEWHBIX
Paznen 9 ypaBHEHH
Bnageer cnenmanbubiMu | KoHCIEeKT (ITP-7); Bomnpocsl k
TEOPETUICCKHUMHU ¥ | KOHTpOJIbHAs padoTa | SK3aMEeHY
npakTudeckumu metogamu | 1-3 (ITP-2); (YO -1)

TuHEeHOW  anreOpsl
AHAJIMTUYECKOMN
TEOMETPUU TUTST
dbopmanuzanuu
SKOHOMUYECKOMN

nHpOpMAaIIUY U €€ aHaJIH3a

W3 1-6 (ITP-13,
ITP-15)

3adyeTHO-IK3aMeHAIlMOHHbIE MaTEpHaJIbI




(o1eHOYHBIE CPEICTBA MO MPOMEKYTOUHOM ATTECTAIUM U KPUTEPHH OL[EHKH)
Bomnpocsl k 3k3amMeny

1. Marpunisi ©u  omepauuu  Hajg  HUMHU.  Jloka3arenbCcTBO — CBOMCTBa
JTUCTPUOYTUBHOCTH.

2. JleMMbI 00 YMHOKEHUU MaTPHI] HA TPAHCBEKIUIO U TUATOHATILHYIO MATPHILY.

3. Omnpenenutenb MaTpullbl pa3mepHocTH N. Teopema OCHOBHas s
ONPEETUTEIIA.

4. CpoiicTBa OnpenenuTeNnei.

5. Teopema 0 paznoKeHUH MATPUILIbI B MPOU3BEICHUE HECKOJIBKUX TPAHCBEKIUN
Y TUaroHaJbHOW MaTPUIIbI.

6. Teopema O paBHOCWJIBHOCTH YCJIOBHHM IS CYIIECTBOBAaHUS OOpaTHOM
MaTPHIIBI.

7. Teopema 00 ornpeaenuTenu IPOU3BEACHUS IBYX KBaJPAaTHBIX MaTPHII.

8. Cucrema NMHENHBIX ypaBHEeHU. OCHOBHBIE IOHSTHS U MAaTPpUYHAs 3aMUCh.

9. Teopema O CyIIeCTBOBAaHWH PEIICHUS HEBBIPOKICHHON CHUCTEMBI JTHHEHHBIX
ypaBHeHu# (popmynsl Kpamepa)

10.Teopema o ¢opmysie sl BEIYHCICHUS 0OpaTHONH MaTPHIIHL.

11.Meton I'aycca perieHus: CUCTEMBI TUHEHHBIX YpaBHEHUH.

12.Boluucnenre  OoOpaTHOW  MATpPUIlbI C  TIOMOIIBIO  DJIEMEHTaPHBIX
npeoOpa3oBaHUM.

13.JIuneitnoe npocTtpanctBo. [Ipocreinue cBONCTBa TMHEHHBIX TPOCTPAHCTB.

14.JTuHeiiHast 3aBUCUMOCTh BEKTOPOB. PAaBHOCUIILHOCTD JBYX OINPEICTICHUM.

15.ba3uc mpoctpancTBa. TeopeMa 00 omepanusx CJIOXKEHUU U YMHOXEHUU Ha
YHCJIO B IMHEHHOM MPOCTPAHCTBE ¢ (PUKCUPOBAHHBIM 0A3HCOM.

16.PazMepHOCTh TMHEHHOT'O TPOCTPAHCTBA. TeopeMa 0 N TUHEHHO HE3aBUCHUMBIX
AJIEeMEHTaX B MPOCTPAHCTBE PA3MEPHOCTH N.

17.Panr matpuipl. CiocoObl BEIYUCICHUS PaHTa MATPHUIIBI.

18.Teopema o 0GaszucHom MuHOpe. TeopemMa O paBEHCTBE HYJIO OMPEIETUTEINS
MaTpPUIIBI.

19.Teopema Kponekepa-Kamnennu o COBMECTHOCTH CUCTEMBI.



20.JIunelinple moamnpocTpaHcTia. [Ipumepsl.

21.Teopema O pPa3sMEPHOCTH JUHEHHOTO MPOCTPAHCTBA, B KOTOPOM HMEETCS
0a3uc u3 N 3JIIEMEHTOB.

22.0aH0pOoIHAs cHCTeMa JIMHEWHBIX ypaBHEHUH. MHOXeCTBO ee perieHuid. CBs3b
PELIEHUN OJHOPOJHOW U HEOJHOPOJHOM CUCTEM.

23. OyH/IaMeHTallbHAas CUCTEMa PEIIEHUN OJIHOPOJHOM cucrteMbl. Teopema o
crioco6e noctpoenust GCP.

24.JluneliHble onepaluy HaJl BEKTOpaMU U UX cBoucTBa. [Ipoekius BekTopa.

25.Pa3znoxenne BekTopa o optaMm. Hampapisromme KOCHHYChI BEKTOPA.

26.CxansipHO€ MPOM3BEICHNE BEKTOPOB.

27.Jlenenuie oTpe3ka B JAHHOM OTHOIIICHUHU.

28.BexropHoe mpousBeneHne BeKTopoB. CBOKCTBA.

29.BeKkTopHOE IpOU3BEIEHUE BEKTOPOB B KOOPAUHATHOM (popme.

30.CmermanHoe npousBeieHne BeKTopoB. CBOWCTBA.

31.YpaBHeHHE MPSAMOIA Ha TUIOCKOCTH.

32.IlonsipHas cuctema koopaunat. HopmansHoe ypaBHeHue npsamoi. Paccrosaue
OT TOYKH JI0 IIPSIMOM.

33.Yron Mexay npsMbIMHU. Y CIOBUS MapauieIbHOCTH W MEPICHIUKYISIPHOCTH
IPSMBIX.

34.HopmansHoe 1 00111ee ypaBHEHUS TIIIOCKOCTH.

35.CBs3Ka TIOCKOCTEH. YpaBHEHUE TUIOCKOCTH, MIPOXOSIIEH Yepe3 TPU TOUYKH.
VYpaBHEHUE MIIOCKOCTH B OTPE3KaXx.

36.¥Yron MEXTY IUIOCKOCTSIMU. VYcnoBus napasuieIbHOCTH u
MEePIECHIUKYIISIPHOCTH TLIOCKOCTEM.

37. llpsimast nmuuua B npocTtpanctse. [lapaMmerpuueckoe, KaHOHMYECKOE U 0011Iee
YPaBHEHHUS IIPSMOM.

38.Yrom Mexay JByMS ~ NpPSAMBIMHA.  YCJIOBUS — THapayIeIbHOCTH U
NEPIEHINKYJIAPHOCTH MPAMBIX.

39.1TIpsimast v IIOCKOCTb.

40.JIunelinbie onepaTopbl. MaTpuIia JTMHEHHOTO MPeoOpa30BaHMUs.



41.M3meHeHre MaTpULbl JUHEHMHOTO MpeoOpa3oBaHMs MPH MEPEXo/ie K HOBOMY
Oasucy.

42.51npo u oOpa3 IMHEHHOTO onepaTopa.

43.Teopema 0 pa3MepHOCTSX siipa U oOpa3a JMHEHHOTO MpeoOpa3oBaHUsI.

44.0Onepanuu HaJl TMHEHHBIMUA ONIEpaTOpaMu.

45.Teopema 0 MaTpuIiax CyMMBI U TIPOU3BEACHUS JTMHEUHBIX TPE0Opa3oBaHUM.

46.TeopeMa 0  paBHOCWIBHOCTH  YCIOBUH ANl HEBBIPOXKIECHHOTO
npeoOpa3zoBaHusl.

47.XapakTepUCTHYECKUII MHOTro4YjieH JHHEeWHoro oneparopa. CoOCTBEeHHbIE
YHUCJIa U BEKTOpPA JIMHEWHOTO OIepaTopa.

48.TeopeMbl 0 AUaroOHaJILHOM BHJI€ MaTPULIbl JUHEHHOTO orepaTopa.

49.Teopema ['amunbpToHa-K911 0 KOpHE XapaKTEPUCTUYECKOTO MHOTOUJICHA.

50.EBknnaoBo npoctpancTBo. [Ipumepsl. HepaBenctBo Komm-bynskosckoro.

51.Teopema 06 OPTOHOPMUPOBAHHOM 0a3Kce B €BKJIMOBOM IIPOCTPAHCTBE.

52.Hopmupoannsie mpocTpancTBa. CBOICTBA.

53.IIporecc opToroHaNM3aIMy CUCTEMbI HE3aBUCUMBIX BEKTOPOB.

oS4 .Ilonarue KBagpaTuyHOM (¢opMbl. Marpuna, AUCKPUMUHAHT U PAHT
KBaIPATUIHOU (POPMBI.

55.Kanonunueckuit Buja KkBaapatuuHoil (opmel. [lpuBenenue KBagpaTHUHON
(opMbl K KAHOHMYECKOMY BUYy METOJ0M Jlarpanixa.

56.HopmanbHbIi BUA KBagpaTHIHON (HOPMBI. 3aKOH WHEPIIUH JTEUCTBUTEIHHON
KBaJAPaTUYHOU (POPMBI.

57.3HakoonpeneneHHble U 3HaKONEepeMeHHbIe KBaApaTuuHbie Gpopmbl. Kpurepuit
CunbBecTpa 3HaKOOIPEEICHHOCTH KBaAPATUIHON (POPMBI.

58.IlpuBenenne kBaapaTUYHOW (OPMBI K KAHOHUYECKOMY BUIY C MOMOUIBIO
OpPTOTOHAJIBHBIX MpeoOpa3oBaHuil (IpUBEIEHUE KBAaJApPaTUUYHOM (POPMBI K

TJIABHBIM OCSIM).

3agaum HA DK3aMeH



1. Bepuo s pasenctBo (A-B)T = AT - BT, ob6ocuyiite, nupusemure

nokazaTenseTso, rae (A)T — onepanus TpaHCIOHMPOBAHKS MATPUIL.
2. Ilyctb A — xBagpatHas MmaTpuua pasmepHoctd 4. Uto mpowusoiimer ¢

MaTpuie A, eclii pacCMOTPETh MaTPHUILY:
T13(3) A T24(5),

rae T;;(a) -- TpancBeKus nopsaka 4.

3. JIOK&KUTE, YTO ONpPEAEIUTENL BEPXHETPEYTOIbHOU MaTpulsl A (a;; = 0,

ecin i>7) paBeH IIPOU3BEICHUIO JUaroHaJIbHbIX 3JIEMEHTOB
|Al = ay1 - azz* ..." App.

4. Kak U3MEHUTCS OTPEICTUTENb MOpsiAKa N, ecIu:

a) Y BCEX €ro 3JIEMEHTOB U3MEHUTH 3HAK HA TPOTUBOIOJIOKHBIN;

6) cro HGpBBIfI CTOH6CH IIOCTAaBUTh HaA IIOCIICAHCC MCCTO, a OCTAJIbHBIC

CTOH6I_[I)I CABHHYTDH BJICBO, COXPaH:AA UX PACITIOJIOKCHUC.
2 .
1 B BHJC IIPOU3BCACHUA AHAI'OHAJIBHOU

5. Pasnoxxure Matpuny A = ( 5

MaTpHULIbl U HECKOJIBKUX TPAHCBEKIIHU.
6. [Iycte ompenenutens Matpunbl A paBeH 7. CymiecTByeT Ju oOpaTHas

MaTpula JIJIsi MAaTPULIBI A U YEMY PaBEH €€ ONpPEAEIUTEND?
1 0 O
0 2 0)|Bl=12mu

7. Halimute onpenenurenb MaTpulbl X, eciu A =
3 -1 3

AX = B.
ay +bx =c
b wuMeer eawHCTBEHHOE pericHHE. JlOKaXuTe, YTO

8. Cucrema {cx + az

bx+cy=a
abc # 0.
ay +bx =c
9. Pemnte cuctemMy JIMHEHHBIX ypaBHEHHI {cX + az = b, ecim abc # 0.
bx+cy=a
1 0 0
10. Ecru A=(0 2 0] CymecrByer nu oOpaTHas MmaTpuua s
3 -1 3

MaTpHUbl A? Ecnu Ja, TO BBIYMCIINTEC €€.



11. Pemnre cucreMy JIMHENHBIX YpaBHEHUM MeTOOM [ 'aycca

le - xz - X3 = 4‘
3x1 + 4x2 - 2x3 =11
3x1 - 2x2 + 4‘x3 =11

OtBeT: x; = 3,x, = x3 = 1.
12. PemuTe cucTeMy JIMHEWHBIX YPAaBHEHHM C IOMOIIBIO OOpaTHOMN

MaTpULbI

{3x1 + sz = _9
2x1 + 3X2 = _6

13. SIBasieTcs M MHOXKECTBO KBaJIPATHBIX MATPHI] BTOPOTO MOPSAIKA BUIA:
a) {A = (aij)| A11 + Ay = 1}
6){4 = (a;)l a;; = —a;}
B) {A = (aij)| trA = a1 +ay, = 0}
JIMHEWHBIM MPOCTPAHCTBOM.
14, [Tokaxute, 4TO €CIIU CUCTEMA BEKTOPOB €1, ..., €, COJACPKUT HYJICBOU
BEKTOp, TO OHa Oy/eT TMHEHHO 3aBUCUMOM.
15. JIOKaXuTe, 4TO eq,€,,e3 — o0pasyT Oasuc B R3 wu Haiigute
KOOPJIMHATHI BEKTOPA X B 3TOM Oaszuce:
e;=(1;1;1),e, =(1;1;2),e5 =(1;2;3), x =(6;9;14).
16. Haiinure Ga3uc B MpOCTpaHCTBE MaTPHI] KBAAPATHBIX IOpSAKa 2
A= (aij) TaKuX, 410 Q;; = Qj;.
17. Haiinute Bce 3HaueHuss A, MPH KOTOPHIX BeKTOp b nuHEiHHO
BBIpKAETCS Yepe3 BEKTOPHI A4, A5, d3.
a; = (3;2;6),a, =(5;1;3),a; =(7;3;9), b = (4 2;5).
18. Brisicuute, sBIseTCS M CIEAYyIOMIas CHUCTEMa BEKTOPOB JIMHEWHO
HE3aBUCHUMOM:
a; = (2;-3;1),a, =(3;,—-1;5), a3 = (1; —4; 3).
19. Haiinure pasmepHOCTh TUHEHHON 000JI0UKH BEKTOPOB:
a; = (1;2;3;4), a,=(2;3;4;5), a3;=(3;4;5;6), a,=
(4;5;6;7).



20. B npocrtpaHcTBE MHOTOWIEHOB CTeleHH < 3 paccMaTpuBaeTCs
MHOKECTBO MHOTOUJICHOB C JIOMOJHUTEIbHBIM ycnoBueM f(0) = 0. SIBistercs
ATO MHO>KECTBO JIMHEHHBIM TIpOoCcTpancTBOM. Ecim 11a, To KakoBa ero pa3MepHOCTb.

21. OOpa3yIoT U BEKTOpa d4, d,, A3 0a3Kc B mpocTpaHcTse R3.

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

22.  Jlumeitnoe  npeoOpasoBamue  @:R3 - R®  mumeer  marpuiy

2 1 -1
A=<1 1 1)
4 2 =2

B HeKoTopoM Oazuce. Halinure Ker ¢.

23. Ilyctes maTpuia JIMHEWHOTrO mMpeoOpa3oBaHus B Oasuce e;,e, UMeeT

4= o)

HaﬁI[I/ITC PasMCPHOCTb U 0a3uc sapa JaHHOTI'O Hp€06p330BaHH$I.

BUA:

24, B tpeyronbauke ABC touka M cepeanna ctopons AB. Haiinurte
BEKTOP CM,ecru CA=d,CB = b.

25.  ONpeielINTh M IOCTPOMTh BEKTOp ¢ =d X b, ecnmn @ = 20+ 37,
b =37+ 2k, rie [ k— OPTEL.

26.  BpluMcaIuTh  Yyrom  MeXIy —JAMAroHaJdsMH  [apauielorpamma,
IIOCTPOEHHOI0 Ha BEKTOpax d = 21 + J, b= —27+ k. rae [ k— OPTEL.

27. Hanbl Touku A = (2;4;—2), B = (—2;4;2). Ha npsmoit AB naiitu
Touky M, kKoTopast nenut orpe3ok AB B oTHOmIEeHNN A = 3.

28.  Bektop coctasnser ¢ ocamu OY u OZ yruet 60° u 120°. Kakoii yron
OH cocTaBysieT ¢ ocbto OX?

29. BprancnauTh miomaap napauiesiorpaMma, HOCTPOEHHOIO Ha BEKTOpax

(6;3;=2), b = (3;—2; 6).

30. Haiinute 06beM TpeyronbHON mupaMusl ¢ BepimHamMu A = (2; 2; 2),
B=(4;3;3),C=(4;5;4),D = (5;5;6).

31. CocraButh ypaBHeHuEe Meauanbl AE B TpeyroiabHHKe C BEpUIMHAMU



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

32.  Haiitu paccrosnue ot Touku A = (9;—11) no mpsimoir S5x — 6y +
11 =0.
33.  Haiitu mpoekuuto Touku A = (10; 14) na npsamyto l: 4x + 3y — 7 =

OtBeT: P = (—2;5).

34, Yepes Touky M(—1;2; 3) npoBejicHa MIOCKOCTh, EPICHIUKYIISIPHAsT
paguyc-BEKTOpPY OM. Hannmmre ee YPaBHEHHE.

Oter: x — 2y — 3z — 14 = 0.

35. Haitgure HOpMaJIbHBIN BEKTOP INIOCKOCTH, IPOXOISIIEH Yepe3 TOUKHU

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

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

36. Hamucate ypaBHEHHE TUIOCKOCTH, TMPOXOJAIIEH depe3 TOUuku M; =
(—=1;,-2;0), M, = (1;1;2) u nepneHIuKyIIpHOA K TUIOCKOCTU X + 2y + 2Z —
4 = 0.

Otger: 2x — 2y +z—2 = 0.

37. Jlnst ypaBHEHUS NPAMOI

{x+2y+32—13=0
3x+y+4z—-14=0

3aMucaTh KAHOHUYECKOE YPaBHEHHUE MPSIMOIA.

11 -1
38. Haiitn yron npsmoi:
{ x=2z-1
y=-2z+1

C TPSIMOMA, TIPOXOISIIEH Yepe3 Hauasio KoopAauHaT u Touky (1; —1; —1).

1
OTtBeT: cos @ = 7

39. Haiinure Touky mnepeceueHuss npsmont x =2t—1, y=t+ 2,
z =1 —t c mockocThio 3x — 2y + z = 3.

Otger: (5;5; —2).



40.

41.

42.

43.

44

45.

46.

47.

SABASAIOTCS M TMHEHHBIME CIICAYIOIIHE OTOOPAKEHUS:
a) VxeR3, x = (x1, x5, x3) @(x) = (x3,%3,%; + 2%;)
6) p(x) = (x1, % + x3, %3 + 1)
B) VA — MaTpulibl KBaIpaTHOM pa3MepHOCTH N
@(A) = AT — onepanus TpaHchOPMUPOBAHKS MATPHII,

Matpuiia TMHEeHHOTO onieparopa ¢ B 0aszuce e, e, UMEeeT BUJL:

A= )

Haiinute MaTpuily JMHEHHOTO oreparopa B 0asuce e; = 2e; — €5,

e, = —3e; + 2e,.
ITycTh @ nuHEHHBI onepatop @: R — R?, neiicTByromuii Ha BEKTOP

x = (%1, x,) caenyromum oopazoM @(x) = (x; + 2x5; Xy — 2X4).

Haiinute matpuily nmHeWHOTO omepatopa ¢ B 0Oasuce a; = (1;1),

a, = (1, 2)
Haiinute pasmepHocTs 1 6a3uc siapa U oOpas3a JIMHEWHOTO orepaTopa

¢ , KOTOPbI B HEKOTOPOM Oazuce MMeeT MaTPUILy

1 -2 3
A= (2 1 0)
3 -6 9

[lycts @ u P nuHeiiHbIe npeoOpaszosanus @: R - R3, Y:R3 - R3
Takue, 410 @(x) = (X1 + X, Xz + X3, X3 — X1), P(x) = (%1 +x; —

X3, Xy + X3 — Xq, Xy + X3) U1 TIOOOTO BEKTOpa X = (X1, X5, X3).

Hailinute mMaTpuily TuHEIHOTO oniepaTopa ¢ - B CTaHIapTHOM Oaswuce.

Ilycth @ u 3 nuHeiiHble npeobpaszosanus @:R3 - R3, y:R3 - R3
Takue, 4t0 Q(x) = (%1 + X3, X5 + X3, %3 — x1), Y(x) = (% + x5 —

X3, Xy + X3 — Xq, Xy + X3) U1 JIFOOOTO BeKTOpa X = (X1, X5, X3).

Haiinute wmaTpuily JHUHEHHOTO omepatopa ¢ +1 B CTaHIAPTHOM

Oasuce.
SBnsierca i npeobpaszosanue @: R? — R? Takoe, uto @ (x) = (x; +
2X5, X ) IS TF000r0 X = (X1, X, ) HEBBIPAXKIECHHBIM.

2, X2 1, X2

JInHelHbIA onepaTop ¢ 3aJaH MAaTPULICH:



0 3 0
A=(3 0 0
0 0 3

B HEKOTOPOM Oasuce e, e,, €3. BRISACHUTH SBISETCS I BEKTOp X = €1 + e, +

2e3 cCOOCTBEHHBIM BEKTOPOM 3TOTO JINHEWHOTO OMepaTopa.

48.

JluneitHpiil onepatop B 6a3uce e, e, 3aJlaH MaTPHUIICH:

-G 9

HaiimuTe 0a3wc B KOTOpPOM JIMHEWHBIH OIEpaTop HMEET JIUaroHaabHYIO

49.

50.

51,

52,

53.

MaTpuLy.
Haiigure Bce cOOCTBEHHbIE BEKTOpPbl U COOCTBEHHBIE 3HAUYEHUS

JIMHEHHOT'O orecparopa ¢, 3aJaHHOI'0 B HCKOTOPOM Oasuce ManHHeﬁI

0 1 0
-4 4 0
-2 1 2

[IpoBeppTe siBnsieTcss aM  (QYHKOUS 3aJaHHasT Ha MHOXECTBE
KBaJpaTHbIX MaTPHI] pa3MEPHOCTH 2 BUJA:
f(A,B) =tr (ATB)
CKAJIIPHBIM ITPOU3BEIAECHUEM.

Onpenenure 3HAYEHUS IMapameTpa A, IPH KOTOPOM BEKTOpa e; =
\/ig(l;l; 2), e =\%(1;—1;A) OPTOTOHANBHBI H  BXOIAIT B
OPTOrOHaNbHEIN 6a3uc mpocTpancTea R3.

MoskeT M B MPOCTPAHCTBE MATPHI KBAIAPATHBIX IMOPSAAKA 2 B
KayecTBe HOPMBI djeMeHTa A BbeicTymath QyHkuusa ||A|l =
Jitr (ATA).

B nuneitnoit o6omouke BekTopoB a; = (1;2;1;0), a, = (2;1;4; —5)

MOCTPONTE OPTOHOPMHUPOBAHHBIN Oa3HC.

KpuTtepun oieHKH CTyIeHTa HA IK3aMeHe 10 JUCHUIIMHE
«/Inneiinas aareopa»

(mpoMeKyTOYHAA aTTecTalusa — IK3aMeH)



Baniasl

(pefTHHTOBO
1 OTICHKH)

Onenka
JK3aMeHa

(cTanmapTHas)

TpeOoBanus k coOpMHUPOBAHHBIM KOMIIETEHIMSAM

86-100

«OMJIUYHO)

OHCHK& «OTJIMYHO» BBICTABJIACTCA CTYACHTY, C€CJIIM OH I‘J'IY6OK0 n

MPOYHO  YCBOWJI ~ MPOTPaMMHBIM  MaTepHall,  HCUYEPIHIBAOIIE,
MOCIIEIOBATENIEHO, YE€TKO M JIOTHYECKH CTPOHHO €ro H3JIaraer, yMeeT
TECHO YBS3BIBATh TEOPUIO C TNPAKTHKOW, CBOOOJHO CHpAaBISETCS C
3aJa4aMy, BOMPOCAaMH M JPYTHMH BHIAMH TPUMEHEHUS 3HaHWUMH,
MpUYeM HE 3aTPYIHSETCS C OTBETOM IpPH BUIOU3IMEHCHUU 3aaHUM,
WCTIONB3yeT B OTBETE Marepual MOHOTpa(pHUEecKOr IUTEepaTypsl,
MIPABIIIHEHO 000CHOBBIBAET MIPUHSITOE perieHue, BIIa/IeeT
Pa3HOCTOPOHHUMH HaBBIKAMHU M NMPUEMaMHU BBITIOJHEHUS MPAKTUICCKUX

3aJay.

76-85

«xopoutor

OneHka «XOpoIo» BBICTABISAETCS CTYIAEHTY, €CIM OH TBEPJAO 3HAET
MaTepuan, TPaMOTHO M IO CYIIECTBY H3IaraeT €ro, He JJOIycKas
CYLIECTBEHHBIX HETOYHOCTe B OTBET€ Ha BOIPOC, MPABHIBHO
MPUMEHSET TEOPETUYECKHE IOJIOKEHUS NPU PELICHUM MPaKTHUECKUX
BOIIPOCOB U 3a/1a4, BJIaJeeT HEOOXOAUMBIMU HaBBIKAMH M IPUEMaMHU HX

BBITIOJTHCHU .

75-61

«y00611emeopu
menbHO»

OHGHKa «YOOBJIETBOPHUTEIIBHO» BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O0 Marte€puajia, HO HE€ YCBOUII €ro )Z[eTaJIeﬁ,
JA0IMYCKACT HCETOYHOCTHU, HEAOCTATOYHO IIPABUJIBHBIC (1)0pMyJ'II/IpOBKI/I,
HapymeHuA JIOTHYECKOM IMOCJICA0BATCIIBHOCTH B H3JI0KCHHUH
IIPpOrpaMMHOI0 MaT€purajia, UCILITBIBACT 3aTPYAHCHUA NIPHU OTBETAaX Ha

JAOIMNOJHUTCIIbHBIC BOIIPOCHI.

MmeHee 61

«Hey0061emeo
pumenvHo»

OLeHKa «HEYIOBIETBOPUTEILHO» BBICTABISIETCS CTYIEHTY, KOTOPBIM He
3HaeT 3HAYMTENIFHOM YacTH NpPOTpaMMHOTIO Marepuaia, JIOIyCKaeT
CYILIECTBCHHBIC OIIMOKU, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHCHUSIMU
Kax
CTaBUTCS CTyJEHTaM, KOTOphIE HE MOTYT

BBITIOJIHACT MMPAKTHYICCKUC paGOTBI. IIpaBuUIIO, OIICHKa

«HEYAOBJICTBOPUTCIILHO»

MPOMOJDKATE  00ydeHue  0e3  JOTMOJHUTENBHBIX  3aHATHH 10

COOTBCTCTBy}OH_Ieﬁ JUCHUILINHE.

OueHouvHbIe cpeacTBa sl TeKyled arrectauuu (Tunosbie OC nmo

Telcymeﬁ aTTeCTalud U KPUTCPHUHA OUHCHKH 110 KAKIOMY BUAY

aTTecTAllUM MO AUCHUILUINHE «JIMHelHas1 aaredpa)

KounrpoabHas padora sBisiercss (opMoil KOHTPOJISI YCBOEHUS CTYIEHTAMU

HpaKTquCKOﬁ 4aCTu Kypca. Brinonnsercs CTyACHTAMMU BO BPEM:A IMPAKTHYCCKHX

3aHATHI 10 3aBEPIICHHUIO H3YYEHHUs TNPAKTUYECKOM 4YacTH paslie]ioB Kypca.




KonTposbHass paboTa craeTcsl MPEenojaBaTei0 Ha MPOBEPKY M OICHUBACTCS B
dbopme mudpepeHIMPOBaHHOTO 3a4UeTa.

KonTtposnbHast paboTa cYMTAETCsl BBIMOJHCHHOM YCICIIHO MPH IMOJyYCHHH
OIICHOK «OTJIUYHO», «XOPOIIO» HIIH «YIOBJICTBOPHUTEIBHO». Ilpm modydeHUH
OLICHKU «HEYOBJICTBOPUTEIBHO» KOHTPOJIbHAS pab0OTa CYMTACTCS HE CIAHHOM, a
COOTBETCTBYIOIIUH pa3ziesl MPaKTUKyMa HEYCBOCHHBIM.

CTyneHTy mpeIoCcTaBIisieTCsl BO3MOKHOCTB TIEPECIaTh KOHTPOJIBHYIO paboTy
OJIMH pa3 BO BPeMs KOHCYJIbTAIIMI IO JUCIUILIMHE C IMOJIYYCHHEM OIICHKH Ha OJIHH

0aJuT HIKE.

Bomnpocsl, BBIHOCHMbIE HA KOHTPOJIbHbIE PA00ThI

KourpoabHass padora Nel npenHazHadyeHa Uil IPOBEPKU KadecTBa
OCBOEHHUSl CTYJIEHTaMH CIEIYIOIIUX KOMIIOHEHT Kypca (B COOTBETCTBHUHM C

IPOTPaMMON):

1. YMHOXeHue maTpull. BeraucieHnue onpenenuresnei.

2. Boruucnenune oOpaTHONM MaTPUIIBI.

3.Pemenne cucteM TUHEHHBIX aareOpanvyecKuX ypaBHECHUH.

Kourpoabnass padora Ne2 npenHazHadueHa JUisi IPOBEPKH KAadecTBa
OCBOEHHUSl CTYJIEHTaMH CJEIYIOIIUX KOMIIOHEHT Kypca (B COOTBETCTBUHM C

POrpaMMoi):

1. BoluncneHnue paHra MaTpuil.

2. HaxoxxieHue 00111ero peneHusi CUCTEM JIMHEHHBIX YPaBHEHUH.

Konrpoabnass padora Ne3 mnpenHazHadueHa Uisi IPOBEPKH KadecTBa
OCBOCHMSI CTYJIEHTaMH CIEIYIOUMX KOMIIOHEHT Kypca (B COOTBETCTBUU C
POTPaMMON):

1. JIuneiiHble TPOCTPAHCTBA.

2.Jluneiinple mpeoOpa3oBaHUs U UX MATPHUIIBL.

3. EBKIM10BBI IPOCTpaHCTBA.

KpuTtepuu olileHKH KOHTPOJLHOM PadoThI



OueHka Omnucanue

Omauuno / 3aumeno 3a,HaHI/I${ BBIIOJIHEHBI OJIHOCTEIO U aDCOJIFOTHO IMpaBUJIbHO.

3amaHus  BBIOJHEHBI TOJHOCTHIO W MPAaBHJIBHO, HO pEIICHUE
Xopouwto / 3aumeno
COJICPKHUT HEKOTOPhIE HETOYHOCTH U HECYIICCTBEHHBIC OLTHOKH.

Y006ﬂ€m€0pum€ﬂbH0/ 3a,HaHI/I${ BBITIOJIHCHBI HE IMOJIHOCTBIO, C CYIICCTBCHHBIMU OI_HI/I6KaMI/I,
3a4meHo HO IIOAXO0 K pCHICHUIO, UACA PEIICHUA, MCTO IIPaBUJIbHBI.

Heyoosnemsopumenvro | 3ananusi He BBINOJIHEHBI WU 33J]aHHs BBITOJHEHBI YaCTUYHO (MEHee
/ He3aumeHo 50 pOIIEHTOB), UMEIOTCSI TPYObIC OMTUOKH.

TunoBele OLIEHOYHBIE CPEACTBA IO TEKYIIEH aTTeCTalMM IO IUCLUILINHE
«Jluneitnast anreOGpa» pasMelleHbl B pasjene pabodeidl yuyeOHOW MNporpamMmbl
JUCHUIUIMHBL «Y4eOHO-METOIMYECKOE O0ECIEeYeHUE CAMOCTOSITENbHOM PadOThI

00yJaIOIIHNXCSI».

MeToauueckune PEKOMEHIAIIUH, ONIPEAC/IAIOIIUEC ITPOUCAYPbI OLICHUBAHUA

pe3yJabTaToB OCBOCHUA JUCIHUILINHDBI

Texkymasi arrecranmusi CTyJeHTOB. TeKylias arTecTalusi CTYJEHTOB IO
nucuuiuinHe «JIuHeliHas anreOpa» MPOBOAMUTCS B COOTBETCTBUM C JIOKAJbHBIMU
HOpMAaTUBHBIMU akTamu JIBDVY u sBnsercs 00s13aTeabHOM.

Tekymas arrecranus 1Mo AUCHUIUIMHE «JIMHEHHas anreOpay MPOBOJUTCS B
dbopMe KOHTPOJIBHBIX MEPONPUSITHH (KOHTPOJIbHBIE PAOOTHI, WHIWBHIYyaIbHbIE
MPaKTUYECKUE 3aJaHusi, OOIIMe TNPAKTUYCCKHE 3aJaHusi) MO0 OIICHUBAHUIO
(bakTHYeCKNX pPe3yJbTaTOB OOYYEHHsI CTYICHTOB U OCYIIECTBIISACTCS BEIYIIUM
MPENo/IaBaTeIIEM.

OObeKTaMu OIICHUBAHUS BBICTYIIAIOT:

— yueOHasi JUCHUIUIMHA (aKTUBHOCTh Ha 3aHATHUSIX, CBOECBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCEMAEMOCTh BCEX BUIOB 3aHATUU IO
aTTECTYEMOM JUCIUIUIMHE);

— CTCIICHb YCBOCHHA TCOPECTUUCCKUX 3HAHUU (aKTI/IBHOCTB B XOA€




OOCY)XICHHIA MaTepHaJIOB JICKI[MH, AaKTUBHOE YyYacTHE€ B JHCKYCCHSIX C
apryMeHTaMu W3 JOMOJHUTEIbHBIX MUCTOYHUKOB, BHUMATEIbLHOCTh, CIIOCOOHOCTh
3a/laBaTh BCTPEUHbIE BOMPOCHI B paMKaX JUCKYCCUU WU OOCYXICHUS,
3aMHTEPECOBAHHOCTh U3y4aeMbIMU MaTepUAJIaAMH );

— YPOBEHb OBJIQJICHUSI MPAKTUYECKMMU YMEHHUSMH W HaBBIKAMU II0 BCEM
BUJIaM y4eOHOM paboThl (Oompenesnsercs Mo pe3ysibTaraM KOHTPOJBHBIX padoT,
MPAKTUYECKUX 3aHSTUN, OTBETOB HA TE€CTHI);

— pe3yJIbTaThl CAMOCTOSITEILHON paldoThl (3aaHus U KPUTEPUHM OLCHKHU
pa3smertiensl B [Ipunoxenuu 1).

IIpomexxkyTouHnasi arrecrauusi CTyJeHTOB. [IpomexyTouHas arrectarus
CTYJICHTOB IO AUCIUIUIMHE «JIuHEitHas anreOpa» MPOBOJUTCA B COOTBETCTBUM C
JIOKaIbHBIMH HOpMATUBHBIMU akTaMu [IBDY u sBrsgercs 00s3aTenbHOM.

Bua npomexkyTouHo# aTTecTtamum — 3k3amMeH (1 ceMecTp), COCTOSIINN U3
YCTHOTO ompoca B ¢opMme coOeceoBaHMsI U WHIUBUIYATBHOTO MPAKTUYECKOTO
3a/1aHus (B DK3aMEHAIMOHHBIN OMJIET BKIIFOUAIOTCS JIBA TEOPETUUECKUX BOIIPOCa U
MpaKkTUYecKas 3a7a4a).

Kparkass xapakTepucTHKa Npoueaypbl NPHUMEHEHUS MCIOJIb3yeMOro
OIIEHOYHOI'0 cpeacTtBa. B pe3ynbTaTte mMoOCEmICHUST JIEKIUM, MPaAKTUYECKUX
3aHSATUNA CTYJIEHT TOCJIEIOBATEIbHO OCBAaMBA€T MaTepUalibl AUCIUIUIMHBI U
M3Yy4yaeT OTBEThI HA BOIIPOCHI K 3a4ETY, MIPEJACTABICHHBIE B CTPYKTYPHOM 3JIEMEHTE
dOC IV.l. B xome nDpOMEKYTOYHOM aTTeCTallMM CTYJEHT TOTOBUT
WHIUBUTyaJIbHBIE TIPAKTUYECKUE 3aaHUS U BBITIOJHSICT TPU KOHTPOJIbHBIE PAOOTHI
(MHAUBUIyaIbHBIE TIPAKTUYECKUE 3aJJaHUsI PAa3MEIICHbI B CTPYKTYPHOM DJIEMEHTE
dOC 1V.2). Kpurepuu OILEHKM CTyJEHTa Ha DJK3aMEHE IIPEJICTABJIICHHl B

ctpykrypaoMm snemente @OC 1V.3.



