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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 padoueii mporpaMMe JIUCHUIINHBI

«/InHeiiHas ajaredpa»

VYueOunli kypc «JluHeiiHas anreOpa» mpeaHa3HAYeH ISl CTYACHTOB
Hanpasienuss 38.03.01 Oxonomuka oOpa3oBarenbHas mnporpamma «Toprosoe
JETIO.

HuctuminHa «JIuHeitHas anreOpa» BKIIIOUEHA B COCTaB 0a30BOM 4YacTH
0J10Ka «/{uCIUIIHBL (MOTYIJIN)».

OO6mast TPyJOEMKOCTh OCBOEHUSI JUCUHUIUIMHBI COCTABIISIET 5 3a4€THBIX
enuaui], 180 yacoB. YueOHBIM IUIAaHOM MO JIAaHHOMY HAMPABICHUIO MO STOU
JUCLIUIUIMHE TPEAYCMOTPEHBbI JIEKIIMOHHBIE 3aHATHS (36 4yacoB), MpaKTHUYECKHE
3ansaTHs (72 4daca), camocrosiTenbHast pabora (72 yaca, B ToM yucie 54 daca Ha
MOATOTOBKY K 3K3aMeHy). Jluciumniauna peanusyercs Ha 1 kypee B 1 cemecTpe.

HucrumnHa «JIuneiHas anreOpay» MO3BOJSET MOATOTOBUTH CTYACHTOB K
OCBOCHMIO psAlla TakuMX JUCHUIUIMH Kak «Marematuuecku  aHaaus»,
«Cratuctuka», «I9KOHOMETpHKa», «Teopus BEpPOSTHOCTEM M MaTeMaTH4YecKas
CTaTUCTUKAY», «MaKpO3KOHOMHUKA», «MHUKPOIKOHOMUKAY.

Conepxxanue JUCHUIUIMHBI OXBATBHIBAECT CIECAYIOIIMKA KPYr BOMPOCOB:
MATpPUIbI W  OMNPEICIUTENN, CHUCTEMbl JIMHEUHBIX YpPaBHEHUU, JIMHEHHBIC
MPOCTPAHCTBA, JIMHEWHBIE OMEpaTopbl W  MPeoOpa3oBaHUs, EBKIUIOBHI
MPOCTPAHCTBA, KBaJpaTUuHbIe (OPMBI, BEKTOpHAs anredpa, aHaIUTHYECKAs
r€OMETPHUS Ha IUIOCKOCTU U B IPOCTPAHCTBE.

Heab — ¢dopmupoBaHue y CTYACHTOB YCTOWYMBBIX 3HAHUH OCHOBHBIX
METO/IOB JIMHEHHOW anreOphl M aHAIMTHYECKOW T€OMETpPUHU, a TaKKe Pa3BUTHE
AHAJINTUYECKOT O, JIOTUYECKOT O, TEOPETHUKO-MHOKECTBEHHOTO u
QITOPUTMUYECKOTO  MBIIUJICHUS,  NPUBUTHE  HABBIKOB  MCIOJb30BAHUS
MAaTEMATUYECKOTO0 HMHCTPYMEHTApusl Uil PELICHUs NPUKIAJAHBIX COLUAIBHO-
SKOHOMHUYECKHUX 3a7a4.

3agaum:



* [IO3HAKOMUTh CTYJEHTOB C  CYIIHOCTbIO, BO3MOXHOCTSIMU U
MPAKTUYECKUM 3HAYEHHEM MATEeMaTUYECKOT0 WHCTPYMEHTapHusi W amnmapara Kak
OJIHOTO U3 METOJ0B (pOpMaJIU3AIMK U MMO3HAHUSI SKOHOMUYECKON PEaIbHOCTH.

* JaTh MpPEJCTaBIICHHE OO0 OCHOBHBIX METOJAaX W 0a30BBIX pPE3yJbTaTax
JUHEWHOU alreOphl U aHATUTUYECKON T€OMETPUH.

* chopMHpOBaTh HABBIKU PEIICHUS THUIIOBBIX 33]a4, CIIOCOOCTBYIOIIHUX
YCBOGHHMIO OCHOBHBIX MOHSTUMW M 3aKPEIJICHUIO BBIUYMCIUTEIBHBIX HABBIKOB,
HEOOXOAMMBIX JIJISl PEIICHHS] MaTeMaTHYECKUX U SKOHOMUYECKUX 3a]1ay.

*  pa3BUTh yYMEHHUE JIOTUYECKH MBICIUTh, OMEPUPOBATh C aOCTPAKTHHIMHU
O00BbEKTaMHU M OBITh KOPPEKTHBIM B YIOTPEOJICHUU MATEMaTUYECKUX TMOHSITUUA U
CHUMBOJIOB JIJI51 BBIPA)KEHUS KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOIIECHUM.

* chopmupoBath METOIMYECKYIO 0azy TS JaTbHENIIErO
CaMOCTOSITEIbHOTO ~ HM3YyYEHUSI METOJOB U  HHCTPYMEHTOB  3KOHOMHKO-
MaTEMaTUYeCKOro0  MOJICJIUPOBAHMS W aHajiu3a B MpodecCHOHATbHON
JIESITETbHOCTH.

JInst  ycmemiHoro W3y4yeHus JUCHUIUTUHBL  «JIuHeliHas anrebpa» vy
o0y4Yarommxcsi JOJDKHBI OBITh CPOPMUPOBAHBI CIEAYIOIIUE MpPEIBaApPUTEIbHBIC
DJIEMEHTBI KOMIIETECHIIUM:

® CIOCOOHOCTBHIO OCYIIECTBIATH MUCHBMEHHYIO U YCTHYIO KOMMYHHKAIIUIO
Ha PYCCKOM SI3bIKE, TIOTUUECKH BEPHO, apTYMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO
U TIMChbMEHHYIO PeUb;

® CHOCOOHOCTBHIO PaboTaTh C Pa3IWYHBIMH HMCTOYHUKAMH WHGOpMAIIUH,
MH(POPMAITMOHHBIMU PECYypCaMy U TEXHOJOTHUSIMU, TIPUMEHATh OCHOBHBIC METOJbI,
CriocoObI U CPEJICTBA MOJTYUCHHUS, XpaHEHUSs, IOUCKA, CUCTEMaTU3aIlu1, 00pabOTKH
U mepenayn uH(OpMAIMU, MNPUMEHSTh B TPOQPECCHOHATBHON NEATeTLHOCTH
aBTOMATU3UPOBAaHHBIC UH(POPMAIIMOHHBIE CUCTEMBI, UCIIOJb3yeMbI€ B YKOHOMUKE,
aBTOMATU3UPOBAHHBIE paboyne MecTa, MPOBOIAUTHL MH(POPMAIMOHHO-TIOUCKOBYIO
paboTy C  TOCIHEAYIOIMM  HMCIOJb30BaHUEM  JaHHBIX TPU  PEIICHUU

npodecCUOHANBbHBIX 3a/1a4.



B pesymbrate wuW3ydeHWs JaHHOW JIMCOUIUIMHBI Yy  OOYYarOIIUXCS
bopMHpYIOTCS  CIEAYIOMHE  OOIMIEKYIbTYPHBIE  KOMIETCHITMU  (DJIEMEHTHI
KOMIICTEHITUH):

Kon u popmyuposka
KOMIIeTeHIIUH

Jrtansl GOPMUPOBAHHUA KOMIETEHMH

OK-4

COBPEMEHHBIE METOJIbl U MHCTPYMEHTAPUMN JTMHEUHOM

CIIOCOOHOCTBH TBOPUYECKU 3uact anreOphl M aHAITUTUYECKOM TeOMETPUH

BOCHPUHHUMATD 1 UCHOJIL30BATH UCIIOJIE30BAaTh METOMALI M MHCTPYMEHTAPHUH JIMHENHOM

NOCTUXKCHUA HAYKH, TCXHUKHA B anreOppl U AHAJTUTHUYECKON N€OMETPHUM Ul PELICHUS

npodeccHoHaIbHOM cdepe B VYMeeT |TUHOBBIX MaTeMaTW4ecKHUX 3afad B JTOW cdepe u

COOTBETCTBHUHU C HOTpe6HOCT$[MI/I BOCIIpHUATUA COBPCMCHHBIX TEKCTOB 110

PETMOHAIEHOTO U MHPOBOTO YKOHOMHUHCCKOM TCOPUH

pbIHKa Tpyna (popmMupyercs METOJIaMH ¥ MHCTPYMEHTAapHEM JIMHEHHOH anreOpsl 1

qaCTHqHO) BJIaI[CeT aHaJINTUYIECKOU FCOMeTpI/II/Iv oJid BOCIIpUATHA U
UCIIOJIb30BAHUSl TOCTHIKEHHH HAayKH, TEXHUKH B
npodeccuoHanbHON cdepe

OK-5 Jpaer | METOABL MHCTpYMEHTapuil M 0a30Bble peE3yJbTaThl
JIMHEWHOH anreOpbl U aHATUTHYECKOI TeOMETPHU

CIIOCOOHOCTH UCIIOJIb30BaTh y o
UCII0JIb30BAaTh METOJbl M MHCTPYMCHTAPHUI JTHHEHHOM

COBPEMCHHBIC METOABL 1 anreOpbl ¥ aHAJUTHYCCKOW T'€OMETPUH JUIS aHaIu3a

TEXHOJIOTHH (B TOM HHCIIE Ymeer KOJIMYECTBEHHBIX COOTHOIICHUM, PEUICHHUS CHCTEM

MH()OPMAIMOHHBIE) B JIMHEWHBIX ypaBHEHHU

npo¢ecCuOHAITBHON

JesTeBHOCTH ((hOpMHEpyeTCs CTICUHMANLHBIMH TEOPETHYECKUMH U TPAKTHUECKIMHU
METOJaMH JIMHEHHON anreOpbl M aHATUTHYECKOM

YaCTUYHO) Brnaneer

TreoMCTpruu  IJId CI)OpMaJII/I?»aI_II/II/I 3KOHOMHYECKOMH

nH(pOpMalIUY U ee aHaJIu3a

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

«Jlunetinas  anreOpa»

WHTEPAKTUBHOTO OOYy4YECHUS:

MCTO.

IMPUMCHAIOTCA

JICKUIMS-TIPE3EHTAIUS,

CleNyIole METOAbl  aKTUBHOTO/

JICKUUSA-TUCKYCCUSl, KEHC-

|. CTPYKTYPA U COJAEPXKAHUE TEOPETUUYECKOM YACTHU KYPCA

Pazoen 1. Mampuuwt u onpeoerumenu (9 uacoes)

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

HaJl MaTpullaMHi. YMHOXXEHHE MATPULl Ha TPAHCBEKUHMIO M JIHArOHAJIBHYIO




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. Omnpeneautean (2 waca). OnpenenuTeNlb MaTPHIIBI
pa3smepHoctu N. Teopema ocHOBHast s onpenenuresss. OCHOBHBIE CBOMCTBA
onpeaenuTenei. J[octaTouHoe yCiaoBHE paBEHCTBA ONMPEICIUTENS HYIIIO. Teopema
00 ompeAenuTeN NPOr3BEICHUS IBYX KBAJIPaTHBIX MATPHII.

Tema 4. Panr marpunbl (2 yaca). [TonsTrue 0a3MCHOrO MHHOpPA MATpPHIIBI.
Teopema o Oa3zucHoM MuHOpe. Panr marpuupl. Teopema o paHre MaTpHIbL
DOnemeHTapHble TMpeoOpa3oBaHus MaTpullsl. [IpuBeneHue maTpuilbl K BepXHEH
TpaneneuaaibHOH ¢GopMe ¢ TOMOUIBI0  AJIEMEHTApHBIX  MPEoOpa30BaHUIA.
Briuncnenne paHra MaTpuilbl € TOMONIBIO 3JIEMEHTAPHBIX MNpPeoOpa30BaHUM.
CBoiicTBa paHra MaTpullbl.

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

Jutepatypa: [1], rom. 1.

Pazoen 2. Cucmemot runeitnvix 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 YpaBHEHUU
(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 TPeoOpa30BaHUsl CUCTEMBI
JUHEWHBIX alreOpandeckux ypaBHeHU. Meton ['aycca nccienoBaHust U perieHust
CUCTEMBl JIMHEWHBIX anreOpanvyeckux ypaBHEeHHU. basucHbie U CBOOOJHBIC
HEHU3BECTHBIE.

Jlureparypa: [1], . 2.

Pazoen 3. Jluneinvie npocmpancmea (5 uacos)

Tema 1. Ba3uc m pa3MepHOCTH JIMHEHHOr0 NpocTpaHcTBa (2 4aca).
[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. IMoampocrpancrBa (1 wac). IloampocTpaHcTBa JIMHEHHOTO
npoctpancTBa. lIpuMepsl JIMHEHWHBIX NOANPOCTPAHCTB. IlOHsATHME 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 nuneiunsix 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 0JJHO3HAYHOE COOTBETCTBUE MEXAY JMHEHHBIMU MPE0oOpPa30OBAHUSIMHU N -
MEpPHOI'O JIMHEMHOTO MPOCTPAHCTBA M KBAAPATHBIMM MAaTpPULIAMH IOpPsSAKA 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). [loHsITHE 1EMCTBUTEIBLHOTO
eBKIMI0Ba npocrtpancrBa. HepasenctBo Komm-bynskoBckoro. Marpuua I'pama.
JluneliHoOE  HOPMHMPOBAHHOE  MPOCTPAHCTBO. OPTOHOPMUPOBAHHBIA  Oa3uc
€BKJIMI0BA IIPOCTPAHCTBA. IIponecc OpPTOTOHAJIM3ALIHAH. CaoiicTBa
OPTOHOPMUPOBAHHOTO Oa3uca.

Jlureparypa: [1], . 5.

Paszoen 6. Keaopamuunwie ghopmot (2 uaca)

Tema 1. Kanonnueckuii Bua KBagpaTu4yHoul 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



¢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
BekTOopamu. Kputepuii  KOJUIMHEAapHOCTHM  JABYX  HEHYJEBBIX  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
KOOPANHATHI TOYKH.

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

Tema 3. BekTopHoe u cMemaHHoe mnpou3BeleHusi BekTopoB (1 wac).
CBoiicTBa NPOU3BEACHUN.

Jlureparypa: [1], r. 7.

Pazoen 8. Ilpsamas nmunusa na nrockocmu (2 uaca)

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

Tema 2. /Ipyrue Buabl ypapHenuid npsmoii (1 yac). YpaBHeHue npsimoid,
IIPOXOJAIIEH 4Yepe3 JaHHYI0 TOYKY B 3aJaHHOM HAIlPaBJICHWHU. Y paBHEHUE
MPSIMOU, TTPOXOMSAIIEN Yepe3 IBE NaHHbIe TOUKU. HopmanibHOE ypaBHEHUE TIPAMOM.
PaccrosiHre OT TOUKH 10 TPSAMOM 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.
VYcnoBue nepneHANKYISIPHOCTH IIIIOCKOCTEN. Y PaBHEHUE TIIIOCKOCTH, TPOXOIAIIEN
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 miaockocts (1 yac). [Tydok mnockocren. Ock mydka Kak
npsiMasi, TMpUHAJJIeKalas BCEM IUIOCKOCTSIM ITy4ykKa. YTOJI MEXAY HOpsIMON U
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 3anaTu (72 yaca)
3ansaruel. Marpunbl (2 4aca). I[lonstme wmatpuuel. Onepaunu Hax
MaTpHULAMHU.
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.
3ansitne 3. Omnpenenuresn. Panr marpunsl (4 4aca). [lonsTue
omnpenenuTesnsa. BeraucieHue onpeacnuTesel TPEThEro U 4YETBEPTOrO MOPSIAKOB.

bazucupiit MuHOp. CIOCOOBI BEIYUCIICHUS PAHTa MATPHUIIHI.



3anstue 4. Ooparnasa marpuna (4 4aca). [lonstue oOpaTHOW MAaTpPHUIIBL
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
CUCTEMBl K BEpXHeW TpareueugaibHol ¢opme. basucHeie u  cBOOOAHBIE
nepemenHble. HMccnenoBanue coBMectHocTH CJIAY. OOpaTHblid X044 MeTOna
[Naycca. MccnenoBanue TUHEWHOW 3aBUCUMOCTH CTPOK M CTOJIOIIOB C MOMOIIBIO
metona ["aycca.

3ansatue /. JluHeiiHas 3aBMCHMOCTb M HE3aBHCHMOCTb 3JIEMEHTOB
a0CTpaKTHOro JIMHeiHOro mpocrpancTBa (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. bazuc u xoopauHathl (4 4yaca). [lonarue 6a3uca 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 0a3urca yepes3 ero KOOpAuHAThl OTHOCUTENIBHO APYyTroro 0asuca.

3austue 9. IMoanmpocrpancrBa. IIpocTpaHcTBO pemeHuii OXHOPOIHOI
CJIAY (4 gaca). [IlonsTHEe JWHEWHOrO MOANPOCTPAHCTBA JIMHEHHOTO
npoctpancTBa. Onepanuu Haja noAnpocTpaHcTBamu. IIpocTpaHCTBO pereHui
oaHoponHoit CJIAY. bazuc mnpoctpaHcTBa pemeHuid oaHopoaHo CIIAY —
dbynnamentanbHas cucrema pemeHuid (OCP). Orteickanue HopManbHOU DOCP

oaHopoaHoi CJIAY.



3ansaTue 10. JluHeiiHble omepaTopbl W JIMHeHHbIe Npeodpa3oBaHus
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
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 3HAa4YeHH H COOCTBEHHbIe BEKTOPbI
JUHeHHOro mpeoodopaszoBanusi (4 4yaca). Beruuciaenue coOCTBEHHBIX 3HAYCHUM
JUHEHHOT0 MpeoOpa3oBaHUsl KaK €ro JEHCTBUTEIBHBIX XapaKTEPUCTHUYECKHX
KOpHEW. AunreOpanyeckass KpaTHOCTb COOCTBEHHOIO 3HaueHHUs. Bwlumciienue
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 TMpocTpaHcTBa. Matpuna ['pama 06a3uca eBKIMAOBa
npocTpaHcTBa. JlomoHEHWEe OPTOrOHAJIBHOM CHCTEMBI BEKTOPOB €BKJIM0BA
npocTpaHcTBa A0 O6a3zuca. OpTOHOPMHUPOBAHHBIN 0Aa3UC €BKINWI0BA MPOCTPAHCTBA.
[Iporecc opToroHanu3anum.

3ansatue 14. OprToroHajbHble MaTPUUbI M  OPTOrOHAJbHbIE
npeodpa3zoBanusi. CuMMeTpuueckue npeodopazoBanus (4 uaca). CaoiicTBa
OpTOTOHATBHBIX MaTpuil. CBOWCTBAa OPTOTOHAIBHBIX MpeoOpazoBanuii. CBoMCTBa
COOCTBEHHBIX  3HAYEHUHW U  COOCTBEHHBIX  BEKTOPOB  CHUMMETPUYECKHUX

npeoOpa3oBaHuUM.



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

3anarue 17. CkajasipHoe, BEKTOPHOe M CMeLIAHHOEe 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 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 IMHUS 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.
YpaBHEHHE TPSAMOM, MPOXOIAIIEH Yepe3 MJAaHHYK TOYKY B 3aJaHHOM
HalnpaBJICHUU. YPaBHEHHUE NPSAMOW, NPOXOIALIEH YEpPe3 JBE JaHHBIE TOYKH.
PaccTostHue oT TOYKH 10 IPSAMOM.

Bansitue 19. Ilimockocrh (2 yaca). OOmiee ypaBHeHHe TUTOocKocTH. CBsizka

IUIOCKOCTEM. HemonHble ypaBHEHUs IUIOCKOCTH. YPAaBHEHHUE TIUUIOCKOCTH «B



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

3anstue 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.
[TapameTpruueckue ypaBHEHUS MPSMOW. YTOJI MEXAY NPSMBIMUA B MPOCTPAHCTBE.
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 JAucuuIuinHe «JIuHeitHas anreOpa» TMpeACTaBICHO B
[Tpunoxxenuu 1 u BKItOUaeT B ceOsi:

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

— XapaKTepHCTHKa 3aJaHUN JUI CaMOCTOATEIbHON pabOThl 00yUYaroIuXcs U
METOIMYECKNE PEKOMEH/IAllUU IO X BBIIOJIHEHHUIO;

— TpeboBaHMsI K IPEACTABICHUI0O U OQOPMIICHUIO  PE3yJIbTAaTOB
CaMOCTOSITENIbHON paboThI;

— KPHUTCPHH OLICHKH BBIITOJIHCHHA CaMOCTOSITEJIbHOM pa60T1>1.

IV. KOHTPOJIb IOCTW)KEHHUSI LEJENA KYPCA

Kontpoaunpy OueHo4HbIe CpeAcTBa
emMble
Ne pasaensnl / Kons! u 3Tans1 popmMupoBanus TTpOMEKYTO
n/n TEMbI KOMl'leTeHlll/Ii/i Te]cymp[ﬁ KOHTPOJIb aTqu}::;un
AUCHUILIMH
bl .
1 | Pazmenld, OK-4 koHcmekT (ITP-7); Bomnpocsr k
Tema 1, Tema 3HaeT COBpPEMEHHBIE S3AMEHY
” METO/bI 5 U | KOHTpoOJIbHAs paboTa 5,8 -40 (
WHCTPpYMEHTapui 1-3 (ITP-2); VO -1)
Paznen 21, JMHEHHOM  anreOpel |
Tema 1, Tema aHAJUTHYECKOHN na3 1-6 (I1P-13,
2 TeOMETPHH [TP-15)
Paspen 31, Ymeer ucnonb3oBath | KoHcrekT ([1P-7); Bomnpocsl k
Tema 2, Tema METOIBI ¥ | KOHTpONBHAs paboTa | sk3aMeny I,
3 WHCTpyYMEHTapuil 1-3 (ITP-2); 5,8-40 (
Paznen 4, muHeiHoW — anmreOper  w | /I3 1-6 (ITP-13, YO -1)
Tema 1, Tema AQHATUTUYECKOM [1P-15)
5 TEOMETPUH ISl PEUICHUS
TUTIOBBIX MaTEMaTHYECKHUX
Paznen 8, .
3ajady B OJTOM cdepe u
Pasnien 9 BOCTIPUATUS. COBPEMEHHBIX
TEKCTOB o
HYKOHOMHYECKOH TEOpHH




Bnameer wmeromamu  u | koHcmekt (ITP-7); Bomnpocsr k
WHCTPYMEHTapUEM KOHTpPOJIbHAsI paboTa | SK3aMeHY
auHeWHoW  amreboper  u | 1-3 (ITP-2); (YO -1)
AHAIUTHYECKON A3 1-6 (ITP-13,
r€OMETPHH s | I[TP-15)
BOCTIPHUSITHSI u
WCIIOJIb30BAHUS
JOCTHKEHU I HayKH,
TEXHUKU B
npodeccuoHaIbHON cdepe
2 Pasnen 1, OK-5 3HaeT MmeToapl, | koucmekt (ITP-7); Bompocsr k
Tema 1, Tema HHCTpyMEHTapUit U | KOHTpOJbHAs paboTa | SK3aMEeHY
2 0a3oBbIe pesyabratel | 1-3 (I1P-2); (YO -1)
Pasnen 2| nuHelHoW — anrebpsr  u | U3 1-6 (ITP-13,
' AHAJTUTHYCCKOU I1P-15)
Tema 1, Tema reoMeTpHHu
2 Ymeer UCoJb30Bath | KoHcnekT (ITP-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, AHAJTUTHYCCKOM I1P-15)
Tema 1, Tema TCOMETPHH IS aHAU3a
KOJIMYECTBEHHBIX
2 COOTHOUICHUM, pELICHUs
Paszien 8, CHCTEM JMHEHHBIX
Pazyen 9 ypaBHEHUH
Bnameer cnenmansueiMu | KoHcrekT (ITP-7); Bompock! k
TEOPETUICCKIUMH U | KOHTpOJIbHAS paboTa | dIK3aMEeHY
npakTHueckuMu metogamu | 1-3 (ITP-2); (YO -1)

JTUHENHOW  anreOpsl
AHAJIMTUYECKOHN
TEOMETPUU TUTSt
dbopmanuzanuu
SKOHOMUYECKOMN

nHOpMaIUY U €€ aHaJIH3a

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

Tumnossie KOHTPOJIBHBIC 3alaHUA, MCTOAUYICCKUC MAaTCPpHUaAJIbl, OIIPCACIIAIONINC

IpOLEIypbl OIEHUBAaHWA 3HAHWM, YMEHUH W HABBIKOB M (WJM) OIbITa

ACATCIBHOCTH, a TaKXKC KPHUTCPHUHU W I10Ka3aTClIu, HCO6XOI[I/IMBIG A1 OOCHKU

3HAHWM, YMEHUHW, HABBIKOB M XapaKTepHU3YyIOMIMEe dTambl (HOPMUPOBAHUS

KOMIIETEHLIMA B TIPOLECCE  OCBOCHHMS  0Opa3oBaTENbHOW  MPOrPAMMBI,

npezacTasiieHsl B [Ipunoxenuu 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— Onekrpon. TekcToBble AanHble— M.: MUCU-MI'CY, Aii [Iu Op Memua, O5C
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-AHA, 2015. — 479 c. http://znanium.com/catalog/product/872573

4. Jlunelinas anreOpa u aHauTrdeckast reomerpus. [Ipaktukym: 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

JlonosHuTEILHAS JIUTEpPAaTypa
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 nocobue/ [lommyonas M.JL, CeepmioBa E.I'— DnekTpoH. TEKCTOBbBIC
JTaHHBIC.— Capatos: Bysosckoe o0pazoBaHue, 2016.— 44 C.

http:/Awww.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)/
PoxnectBencknii KH— OnekrpoH. TekctoBble paaHHble— Tyma:  MHctutyt
3aKOHOBEJICHHS 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 TEJIEKOMMYHUKALMM W MH(DOPMATHKY,
2015.— 39 c. http:/Amww.iprbookshop.ru/45475.html

7. Yeromun, A.IL. Jluneiinast areOpa U aHATMTUYECKAs TEOMETPUsT [ DIEKTPOHHBIN
pecypc]: yue6HOoe nocooue/ Yeromin A.Il— DnekTpoH. TeKCToBbIe TaHHbIe.— PocToB-
Ha-JloHy: FOxHbII benepanbHbIi YHUBEPCUTET, 2015— 149 C.
http:/Amwww.iprbookshop.ru/68568.html

8. lllesnoB, I'.C. Jluneiinas anreOpa: Teopusi M MPUKIAIHBIE ACTICKTHI: YueOHOe
nocooue / I'.C. IleBuoB. M.: — Maructp: HUI[ 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 anHble.— 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 JTaHHbIe.— 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 onoImoTeka U 0asbl JTAHHBIX JIBOY

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

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

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOTI U
U MIPOrPaMMHOI0 o0ecreyeHust
Microsoft Word
Microsoft Excel
Microsoft PowerPoint
Microsoft Publisher

Koncynbrantllntoc / 'apanT

o 0k~ w b -

Microsoft Internet Explorer/ Mozilla Firefox/ Opera

VI.METOIUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

Pekomenoayuu no na1anupoeanuio u Op2aHu3auuu 6pemMenu, 0meedeHHo2o
Ha u3yyeHue OUCYUNIUHbL
[ImanupoBaHue — Ba)KHEWIAs YepTa YEIOBECUECKOM AEATEIBHOCTH, OOUH U3

XapaKTEPHBIX, 00A3aTENbHBIX TPU3HAKOB YeJI0OBEYECKOro Tpyaa. st opranuzanuu


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.

CocraBiieHue crucka Jeja — NepBbIi 1Iar K opraHu3anuu BpeMeHU. 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 JEeJI0, MO3BOJISET BbIPaOOTaTh IMpaBHiIa
BBIMIOJIHEHMsI Jiena (HampuMep, CcHadajga MpopabdoTKa MaTrepuaia 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 MOJIENH B SKOHOMHUKE» TpeOyeT BPEMEHHBIX 3aTpar.
Yerkoe (PUKCHpPOBAHWE MO BPEMEHU PETYISPHBIX JeN, 3aKpEeIUIeHHe 3a HHUMU
OHUX W TeX XK€ YacOB — BAXKHBIM IIAr K opraHu3anuu BpeMeHu. [lpu yuete
BPEMEHH HAJ0 MOMHUTh OO0 OCHOBHOHM IIeJid palMOHANIM3alMK — TOJIY4YHUThb
HanOoabmui 3(EKT ¢ HAMMEHBUIMMHU 3aTpaTaMy. Y4YeT — JIMIIb CPEJCTBO IS
peleHus OCHOBHOM 3a/1au: COKOHOMUTH BPEMSI.

[To MHEHHWIO CHEeUMaTUCTOB MO TCUXOJIOTMH, Ba)XHOCTh IJIAHUPOBAHUS U
BBITIOJIHEHHUS JIeJT 00YCJIOBJIMBAETCS TAKXKE TEM, UTO y HAC HAKaIUIMBAIOTCA JIeNa,
3aJa4M WIM WU, KOTOPhIE Mbl HE peain3yeM, OTKJIaJbIBa€M Ha MOTOM — BCE 3TO

HCTAaTHUBHO CKa3bIBACTCA HA HAILIEM BHYTPCHHEM COCTOSHHUHN B LICJIOM.



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 CHEIUATBHOCTH OT 2 — 3 JI0 S 4acoB B HEJIEIIO).

Onucanue nocnedosamenbHocmu Oelicmeuil 00yuarowuxca (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;

— BHHUMATEJIIBHO pPa3o0paThCsi B CTPYKTYpe AUCHUIUIMHBI «JIMHEHas
anreOpa», B CUCTEME pacrhpeiesicHus: yueOHOro marepuaia Mo BUJaM 3aHSITHH,
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 TETPajb I MPAKTUYECKUX 3aHSITUH — TEMBI
MPaKTUYECKUX (JIaOOPATOPHBIX) 3aHATUH.

[Ipy TOATOTOBKE K 3aHATHSAM II0 JAWCIHUIUIMHE «JIMHelHas 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
KoHcIekTa 1,52 Jaca, ¢ cocTaBJIeHHEM JIMIIb IJIaHa oKoJjo 1 Jaca.

Pexomenoauuu no pabome c rumepamypoi



Haubonee mnpenmouturtenbHa MOTEMHAsl IMOCIEIOBATENLHOCTh B paboTe ¢
auteparypoid. Ee MOXHO NpencTaBUTh B BHIE CIEAYIOUIETO MNPUMEPHOTO
ITOPUTMA:

— O3HaKoMJIeHHe C paboueil y4eOHOIl mporpamMmod U  y4eOHO-
METOINYECKUM KOMILIEKCOM JTUCUHUTIINHBI;

— HW3Yy4YeHUE OCHOBHOM yueOHOH JIUTepaTyphl;

— npopaboTKa JOTOJHUTEIBHON (YUeOHOM 1 HAyYHOM ) TUTEPaTypPHI.

B xome dureHusi o4eHb MOJE3HO, XOTS W HE 00SM3aTENbHO, JENaTh KpaTKHe
KOHCIEKThI IPOYUTAHHOTO, BBIMHUCKH, 3aMETKHU, BBIJCIATh HESICHBIE, CIOXKHBIC JIJIS
BOCHPUATHUSL BONPOCHL. B 1ensx MposcCHEHus MocieIHUX HYKHO oOpamiarbcs K
npenojasarento. [lo 3aBeplIeHUM U3YYEHUS] PEKOMEHAYEMOM JIMTEpaTypbl
IIOJIE3HO MTPOBEPHUTH YPOBEHb CBOMX 3HAHWW C OMOIIBIO KOHTPOJIBHBIX BOIIPOCOB
JUTSL CAMOTIPOBEPKHU.

HacrostenbHo pexkoMeHayeTcs u30erarb MEXaHMYECKOTO  3ayYMBaHUS
yueOHoro marepuana. [Ipaktuka yoeAuTeNbHO MOKa3bIBaeT: caMbIM 3()(PEKTUBHBIM
criocoOOM SIBJISIETCSL HE «3yOpexKka», a riyOoKoe, TBOPUYECKOE, CaMOCTOSITEIbHOE
IIPOHUKHOBEHUE B CYIIECTBO M3Y4a€MBbIX BOIIPOCOB.

HeoOxoqumMo BECTM CHCTEMAaTHYECKYI0 KaXJIOJHEBHYIO paboTy Haj
JUTEPATYpPHbIMU HMCTOYHUKaMU. OO0beM wuHGOpMAMU 1O KypCy HACTOJBKO
OOIIMpEH, YTO UM HE yJaeTCsl OBJIAJETh B «IIOCIEIHUE JHU» Mepel ceccuei, Kak
Ha 3TO MHOTJIa PACCUUTHIBAIOT HEKOTOPBIE CTYACHTHI.

Crnenyer BOCIUTHIBATh B ce0€ YCTAHOBKY HA MPOYHOCTH, JA0JITOBPEMEHHOCTh
YCBOEHHUA 3HaHMUU 10 Kypcy. Hajo moMHUTH, YTO OHU MOTPEOYIOTCS HE TOJIBKO U
HE CTOJBKO B XOJ€ KYypCOBOTO 3adeTa, HO — YTO OCOOEHHO Ba)XXHO — B
nocieayoueil npopeccuoHanbHON AeATeIbHOCTH.

Jluteparypa umeeTcsi B OMOIMOTEKE YHUBEPCUTETA.

[Ipu pabore ¢ yuyeOHON M Hay4HOW JUTEPATypOd MPUHIMIHAIBHO Ba)KHO
OPUHUMATh BO BHUMaHUE MOMEHT pa3BUTHs. CTyIeHT 00si3aH 3HATh HE TOJBKO
PEKOMEHIyeEMYIO JIUTEPATYpPy, HO M HOBBIE, CYIIECTBEHHO Ba)KHbIE W3JIaHUS IIO

KYypCy, BbIIICAIINEC B CBCT IMOCJIC €TO HY6J'II/IKaI_II/II/I.



Pexomenoayuu no noozomoeke K IK3aMeEHY

WTOrOBBIM 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 M PELIUTh NPAKTUYECKYH0 3anady. Llemp sk3ameHa — mpoBepka 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
OpPraHU30BaHHOCTh, OTBETCTBEHHOCTh, TPYAOJIIO0ME, CaMOCTOSTEIBHOCTh. Takum
o0pa3oM, FK3aMeH M0 AUCLUILIINHE MPOBEPSAET CIOKUBUIYIOCS Y CTYJCHTa 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 U PALMOHAJIBHO
pacIUIaHUPOBATh CBOE BPEMsl, UTOOBI yCIETh KAYECTBEHHO U HA BBHICOKOM YpPOBHE
NOATOTOBUTBHCS K OTBETaM IO BCEM BOIpPOCAM. 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
MIEPCIIEKTUBBI Pa3BUTHUS YIIPABJIECHUS IEPCOHATIOM.

PexoMenayemble yueOHUKY U CIELMAIbHAS JIMTEpaTypa Mpu U3y4eHUH Kypca,

UMEIOTCS B PEKOMEHJIOBAaHHOM CITMCKE JIMTEpATyphl B paboueil mporpamme o



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
KOMILJIEKCOM.

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
MMETh B BHUJYy, UYTO JJIsl II€JIE BOCIPOM3BEACHUS MaTepuaia ydyeOHOro Kypca
OOJBIIYI0O BCIIOMOTATENBHYIO POJIb MOXET ChIrpaTh HWHMOpPMAIUs, KOTOpas
COJIEPKUTCS B paboyeil mporpaMmme Kypca.

Pekomenoayuu no camocmoamenvHoil padbome cmyoeHmos

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

1. Texymass u omepexatomas CPC, nHampaBieHHas Ha YIrIIyOJIeHHE U
3aKperyieHue 3HaHUM, a TAK)KE Pa3BUTHE MPAKTUUECKUX YMEHUHN 3aKITI0UaeTCs B:

— paboTe CTYAEHTOB C JEKUMOHHBIM MaTepuajoM, IOUCKE M aHaJu3e
y4eOHON JTUTEpaTyphl U AJICKTPOHHBIX MCTOYHUKOB MH(OPMAIUU MO H3ydaeMbIM
TeMaM JUCIUTIIUHBI;

—  BBINOJIHEHUU JOMAIIHUX UHAUBUYATbHBIX 3aJaHUN;

— W3yYEHUH TEM, BBIHECEHHBIX Ha CaMOCTOATEIBHYIO MPOpPadbOTKYy,
aKTHUBHOE y4acTHE B UX OOCYXKICHUU HA 3aHATUSIX;

— HU3YUYCHHHU TCOPCTUUCCKOI'O MaTCpuajia TCM IPAKTHYICCKHUX SaHHTHﬁ;



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

— TOATOTOBKE K DK3aMEHY.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIHUIIJINHBI

YyebHas aynuTopusi AJid MPOBEACHUS 3aHATHHN JIEKIIMOHHOTO THIMA; yuyeOHas
ayIuTOpUs JUIsl TEKYIEr0 KOHTPOJs M MpoMexXyTouHou arrectauuu (200
MOCAJ0YHBIX MECT, AaBTOMAaTH3WpOBaHHOE pabodee MECTO MpernojaBarTers,
nepeHocHass MarHuTHo-mapkepHast aocka, 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; mugposoii ayauonponeccop DMP 44 LC Extron)

YyebHas aynuTopus JJid MPOBEJACHUS 3aHATHHI JIEKIIMOHHOTO THMA; yuyeOHas
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, MepeHocHasi MarHuTHO-MapkepHas nocka, Wi-FI; Hoytoyk Acer
ExtensaE2511-30BO; Dkpan ¢ snextponpuBogom 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 uutanenbix 3anax Hayunoit oubnuorexku [IBDY npenycMoTpeHsl paboune
MecTa ISl JII0JIed C OTPAaHMYEHHBIMM BO3MOKHOCTSIMH 3JI0POBBS, OCHAILIECHBI

IUCIUIesIMM W OpuHTepamMu  bpaiinsg;  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,
OCHAILIEHHBIMU  TYaJIETHBIMA KOMHAaTamH, TaOJWykamMu  WHGOPMAIMOHHO-

HaBHFaHHOHHOﬁ CHCTCMBEI.
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l. Iinan-rpadguk BoINOJHEHHSI CAMOCTOSITEILHON PadoThI 1O

JAUCIUILTIHHE
ITIpumepHbie
Ne Jara/ cpoku . HOPMBI
Bua camocrosiTesibHOIT paboThI ®opMa KOHTPOJIA
n/n| BbINOJHE-HUS BpeMEeHH HA
BbIIIOJIHEHHE
U3yuenune TeopeTuyeckoil 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
MeronoM Kpamepa u I'aycca 3aHATUN U 3aJ]aHUN.
U3yyenune TeopeTudeckoil dactu [IpoBepka Hanuuus
TEMBI, BBITIOJIHCHHE 3aJaHUH IIO JIEKLIUH, pelIeHHS
TeMaM: paHr MaTpumbl, 0a3uc WHJIUBUIYAIBHOTO
NunuBunyansHoe
CHUCTEMBI BEKTOPOB, 00Illee PEIICHNUE 3a/1aHusl, AKTUBHOE
2| 3ananue 2 . . 8 yacos
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
TEMbl, BBINOJIHEHUE 3aJaHUN TI0 JICKUWH, pEIIEHUS
temam Pazgena 8 u Pa3gena 9. WHJIUBUIYABHOTO
NunuBunyansHoe A A A Ay
3 10 wacoB | 3amanmsi, akTHBHOE
3aganue 3 (HOAOpb)
ydacTtue 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 ’
(1exabpb) o0pas3a JIMHEHHOTO oreparopa, y4acTue B 00CYKICHUU
coOCTBEHHBIE BEKTOpA, IPUBEICHUE BOIIPOCOB [0 TEMaM
MaTpuL JINTHEWHOTO OIlepaTopa K 3aHATUH U 3a1aHUN.
JINAarOHATLHOMY BUY
TOATOTOBKA K N3ydyeHne TeopeTHdECKOM 4acTh ITposepka
SK3aMeHy Kypca, BBIIIOJIHEHUE 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, 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. Beruucauts onpenenuresis A AByMst CIIocOOaMu:
a) pasJIoKUB IO PJIEMEHTAM TPEThEU CTPOKU;
0) moay4uB 3 HYJISI B UETBEPTOM CTOJIOIE U PA3JIOKUB 10 HEMY;

B) Haiiti Munop My, 1 anreOpandeckoe JONOJHEHHE A1z ONIPEASTUTEN 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

NPABUITY TPEYTOJILHUKOB; 0) A BBIYUCIUTH, PA3I0KUB 1O TIEPBO CTPOKE; B) Ay

BBIYHCJIUTD, PA3JIOKUB 11O BTOPOMY CTOJI6I_[y; F) Ag BBIYHUCJINTD, IIOJIYYHUB HYJIU B

KaKOM-JIN0O CTOJIOIIEC U Pa3IOKUB 110 HEMY.



3%; +2Xo + X3 =6,
2% +3Xy + X3 =1,
2X1 + 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 S

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:

KX1+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 CIIeBa Ha TPAHCBEKIHIO Ty~ (5).

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

MHUHOPOB; 0) C TOMOIIBIO ATIEMEHTAPHBIX MPEOOPa30BaAHUM.



4 10 1

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

2.Haiimute cpemu BEKTOpPOB aq, Q,, Oz, Q4 0a3uc IJMHEWHOH OOOJIOYKHU
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. Jlokazath, uTO cuctemMa BEKTOpoB lq,l,,...,l, — oOpasyror 06a3uc m HaWTH
KOOPJMHATHI 3JIEMEHTA X B 3TOM Oaswuce.

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).
— __ AN
1. Jlauel Bektopel a M D . Haiiru: 1)@ - (b —ﬁ); 2)‘5‘; 3)cos(a, C), ecnu
C=2a+b; 4)COSP nns a; 5)‘§+5‘; 6)npa.

3=(4;5,6),b = (—2;—8;—6).



2. JlaHbl BeKTOpHI d U b . Haitru: a) a- 4b; b) npg(Za — 35);

c) COSE— a+2b, 33} ,€CIH

a=3m-n,b=m+2n,|m=3[n=2 [m , ﬁ]:—.
3. Haiitu muoma/p napasienorpaMma, HOCTPOEHHOTO Ha BEKTOpax
C=a+4b u d=3a-b,ecm [a|=3, |b|=4, @, b)=150°.
4. Jlansl Bepiuabl tupamuasl ABCD: A (2, 1 0); B (5, 3, 1); C (0, 1 2);
D (4, 3, 1). Haiitu:

1) mnomans tpeyronsurka ABC, 2) cos ZDAB,
3) Beicory AABC, onymennyro nz C na AB,4) 06sem mupamugsr ABCD

5) seicoty 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) ypaBHeHUs BCEX CTOPOH B 00IIEM BHUJIC,

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

3) ypaBHeHHs Bcex MenuaH B obmieM Buie (AM;, BM,, CMy);

4) tgA;

5) ypaBHenus npsMbix AE u 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, 4To —— = 2]

10)amuny croponsl AB; 11) amuny Mennansl AM;
6.CoctaBuUTh  ypaBHEHHWE  IUIOCKOCTH,  MPOXOJAIIEH  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. SIBISAIOTCA 1M ClIeAyIONINE IPe0OpPa30BaHms BEKTOPHOTO NPOCTpaHcTBa R3
muHelHpiMU. Ecu npeoOpa3oBanue IMHEMHOE, TO HAWIUTE €ro 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,roe 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. JIuHe#HbIi oniepaTop ¢ MEepPeBOAUT OA3UCHBIC BEKTOpA €1 U €, B DJIIEMEHTHI A, U
a, cooTBeTcTBeHHO. HaiinuTe coOCTBEHHbIE 3HAYEHHS] U COOCTBEHHBIE BEKTOPA
omneparopa ¢.

a, = —281 - 62; 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:
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IHacnoopr

(oH1a OLIECHOYHBIX CPEACTB
o AucHuIUInHe «JIuneiinas ajaredpa»

Kon u popmympoBka KoMneTeHIMA

Irtanbl GOPpMHPOBAHMS KOMIIETEHIIUH

OK-4

CIOCOOHOCTh TBOPUYECKH BOCIPUHUMATD
U HCIIOJIb30BAaTh JIOCTHIKEHHUS HAyKH,
TEXHUKU B MpodeccruoHanbHOU chepe B

COOTBETCTBUU c
PErHOHAIBHOTO |
Tpyna (hopmMupyeTcs 4aCTHIHO)

MOTPEOHOCTIMU
MHPOBOI'O  pPBIHKA

3HACT

COBPEMEHHBIE METO/IbI u
WHCTPYMEHTApUN JTMHEHHON aireOpbl
U QaHAJIMTUYECKON Te€OMETpUHU

yMeeT

UCIIOJIb30BAaTh METO/IbI U
UHCTPYMEHTAPUIN JIMHEHHOW anreopsl
U AHAJIUTUYECKOM TIE€OMETPUM  UIs
peUIeHUsI TUIIOBBIX MAaTE€MaTHYECKHX
3aJad B 3TOM cdepe U BOCHPUATHS
COBPEMEHHBIX TEKCTOB 1o
9KOHOMMUYECKON TEOPUH

BIIaJEET

METOJaMH ¥ HMHCTPYMEHTapHeM
JUHEHHOHN anreOphl U aHATMTUYECKON
TEOMETPpUU Ui BOCHPUSITHS U
UCIIOJIb30BAaHUs JIOCTH)KCHUIN HayKH,
TEXHUKHU B IPO(eCcCHOHATBHOM cepe

OK-5

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

NesITeIbHOCTH ((OPMHUPYETCsl YAaCTUYHO)

3HACT

METO/Ibl, HHCTPYMEHTapHuil u 0a30BbIe
pe3yibTaThl JMHEHHOW aiureOpbl |
AQHAJIMTUYECKON r€OMETPUH

yMeeT

UCIIOJIb30BAaTh METO/bI u
MHCTPYMEHTApui JINHEHHOW anredpbl
U aAHAIMTUYECKOM TIE€OMETPUM IS
aHaJn3a KOJINYECTBEHHBIX
COOTHOULICHUH,  PELICHHUS  CHUCTEM
JIMHEHHBIX YPAaBHEHUN

BJIaACCT

CHEIMAIIBHBIMM  TEOPETUYECKUMHU U
MPAaKTUYECKUMU METOJIaMH JIMHEWHON
ayreOpbl M aHAJTUTUYECKON T€OMETPHH
Uit hopMaM3alid  SKOHOMUYECKOU
MH(OPMALIMH U €€ aHaINu3a

Kountpoaunpy OueHovHbIe cpeaCTBA
eMble
Ne pasaensnl / Kons! u 3Tans1 popmupoBanust TTpoMEkyTO
n/n TeMBbI KOMIIeTeHIN I TeKY Uil KOHTPOJIb aTquT:;uu
AUCHHUILINH
bl .
1 | Pazgen 1, OK-4 3HaeT coBpemennste | KoHcnekt (TIP-7); Bompock k
Tema 1, Tema METOJIbI u SK3aMEHy
5 HHCTpYMCHTapH KOHTpOIIbHAs padoTa | 5 g _4( (
L 1-3 (ITP-2); VO -1)
Pasnen 21, TuHEeHOW  anreOpsl
AHAJIUTUYECKOU U3 1-6 (ITP-13,




Tema 1, Tema reoMeTpuu [1P-15)
12’a31[en 30 Ywmeer UCIOIb30Bath | KoHCIEKT (ITP-7); Bomnpocsl k
' METOIbI U | KOHTpOJIbHAs paboTa | 3K3ameHny 1,
Tema 2, Tema MUHCTPYMEHTapHii 1-3 (ITP-2); 5,8-40 (
3 nuHeWHoW — amre6per  u | UJ3 1-6 (ITP-13, YO -1)
Paznen 4, AHATTMTHICCKOM [1P-15)
Tema 1, Tema IrCOMCTPpUU IJId PCIICHHUSA
2 TUTMIOBBIX MaTeMaTHYECKHUX
Pasnien 8, 3amady B JTOH cdepe u
BOCHPUATHS COBPEMEHHBIX
Pazgen 9 TEKCTOB 1o
SKOHOMMYECKOI Teopuu
Bnameer wmeromamu  u | koHcmekt ([TP-7); Bomnpocsl k
WHCTPYMEHTapUueM KOHTpOJIbHAs paboTa | SK3aMeHY
nuHeiHoW — anreOper  u | 1-3 (ITP-2); (YO -1)
aHAITUTUYECKOH N3 1-6 (ITP-13,
TeOMETPHH s | TTP-15)
BOCHPUSITUS u
WCIIOJIb30BAHUS
JOCTUKEHUI HayKH,
TEXHHUKHU B
npodeccuoHaIbHOU chepe
Pasnen 1, OK-5 3HaeT MeTozpl, | koucmekt (ITP-7); Bomnpocsl k
Tema 1, Tema WHCTPYMEHTapUH U | KOHTPOJIbHAS paboTa | FIK3aMEeHY
2 0a3oBbIe pesynbratel | 1-3 (TIP-2); (YO -1)
Paszen 2| nuHelHOW — amrebpsr  u | U3 1-6 (ITP-13,
’ AHAJTUTHYCCKOM I1P-15)
Tema 1, Tema reoMeTpuH
2 Ymeer UCnob30Bath | koHcnekT (ITP-7); Bomnpocsl k
Paznen 3lI, METOIbI ¥ | KOHTpOJIbHAs paboTa | SK3aMeHy
Tema 2, Tema WHCTPYMEHTApHit 1-3 (ITP-2); (YO -1)
3 nuHeWHo — amreOoper  u | U3 1-6 (ITP-13,
Paszen 4, AHAITUTHYECKOU ITP-15)
Tema 1, Tema TCOMETPHH I  aHAIN3a
KOJIMYECTBEHHBIX
2 COOTHOUICHUM, pELICHUs
Paszien 8, CHCTEM JIMHEHHBIX
Paznen 9 ypaBHEHUI
Bnameer cnenumansueiMu | KoHcrekT (ITP-7); Bomnpocsl k
TEOPETUICCKHUMH U | KOHTPOJIbHAS paboTa | FK3aMeHY
npakTudeckumu Metogamu | 1-3 (ITP-2); (YO -1)

TuHEeHOW  anreOpsl
AHAJIMTUYECKOMN
TEOMETPUH TUTST
dbopmanuzanuu
SKOHOMUYECKOMN

nH(pOpMaIUY U €€ aHaJIH3a

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

3ayeTHO-IK3aMEeHAIHOHHbIE MATEPHAJIBI




(o1eHOYHBIE CPEICTBA MO0 MPOMEKYTOYHOM ATTECTAIUM U KPUTEPHH OL[EHKH)
Bonpocekl k 3k3aMeHy

1. Marpuniei ©u = omepauuu  Hajg  HUMHU.  Jloka3aTtenbCTBO — CBOMCTBa
JTUCTPUOYTUBHOCTH.

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

3. Ompenenutenb MaTpullbl pa3mepHocTH N. Teopema OCHOBHas Jis
ONPEETUTEIIA.

4. CgoiicTBa ornpeeanTeneii.

5. Teopema 0 paznoKeHUH MATPUILIbI B MPOU3BEICHUE HECKOJIBKUX TPAHCBEKIUN
Y JWaroHaJIbHOW MAaTPHIIHI.

6. Teopema O paBHOCWJIBHOCTH YCJIOBHHM IS CYIIECTBOBAaHUS OOpaTHOM
MaTPHIIBI.

7. Teopema 00 ornpeaenuTeny NPOru3BEACHUS ABYX KBaJAPATHBIX MATPHIL.

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

9. Teopema 0 CyIIeCTBOBAaHHWH PEHICHUS HEBBIPOKICHHOW CHCTEMBI JTMHEHHBIX
ypaBHeHu# (popmynsl Kpamepa)

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

11.Meton INaycca perieHus: CUCTEMbI TUHEHHBIX YpaBHEHUH.

12.Boluucnenre  OoOpaTHOW  MATpPUIlbI C  TIOMOIIBIO  DJIEMEHTaPHBIX
npeoOpa3oBaHUM.

13.JIuneitnoe npocTtpancTBo. [Ipocrelinue cBOCTBA TMHEHHBIX TPOCTPAHCTB.

14.JTuHeiiHasi 3aBUCUMOCTh BEKTOPOB. PAaBHOCUIILHOCTD JIBYX ONPEICTICHUM.

15.ba3uc mpoctpancTBa. TeopeMa 00 omepanusix CJIOXKEHHUM U YMHOXXEHHUHM Ha
YHCJIO B IMHEHHOM MPOCTPAHCTBE ¢ (PUKCUPOBAHHBIM 0A3HCOM.

16.PazmMepHOCTh TMHEHHOT'O TPOCTPAHCTBA. TeopeMa 0 N JTUHEHHO HE3aBUCHUMBIX
AJIEeMEHTaX B MPOCTPAHCTBE PA3MEPHOCTH N.

17.Panr matpuipl. CiocoObl BEIYUCICHUS PaHTa MATPHUIIBI.

18.Teopema o GazucHoM MuHOpe. Teopema O paBEHCTBE HYJIIO OIpEaeTUTENs
MaTpPUIIBI.

19.Teopema Kponekepa-Kanemim 0 COBMECTHOCTH CUCTEMBI.



20.JIunetinpie moanpoctpancTsa. [Ipumepsr.

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

22.0aH0pOoIHAs cHCTeMa JIMHEWHBIX ypaBHeHUNH. MHOXeCTBO ee pemieHui. CBs3b
PELIEHUN OJHOPOJHOW U HEOJHOPOJHOM CUCTEM.

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

24.Jlunelinble onepaluy Hajl BEKTOpaMU U WX cBoicTBa. [Ipoekius BekTopa.

25.Pa3znoxxenune BekTopa o optam. Hampapisronire KOCHHYCHI BEKTOPA.

26.CxansipHO€ MPOM3BEICHNE BEKTOPOB.

27.Jlenenue oTpe3ka B JAHHOM OTHOILIEHUHU.

28.BexropHoe mpousBeneHne BeKTopoB. CBOKCTBA.

29.BeKkTopHOE IpOU3BEIEHUE BEKTOPOB B KOOPAUHATHOM (popme.

30.CmermanHoe npousBeieHne BeKTopoB. CBOWCTBA.

31.YpaBHeHHE MPSAMOiA Ha TUIOCKOCTH.

32.IlonapHas cucrema koopauHaT. HopmansHoe ypaBHeHue npsimoid. PaccTosiHue
OT TOYKH JI0 IIPSIMOM.

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

34.HopmansHoe 1 00111ee ypaBHEHUS TIIIOCKOCTH.

35.CBsi3Ka TUIOCKOCTEH. YpaBHEHHUE IIOCKOCTH, IIPOXOAIIEH dyepe3 TPHU TOUYKH.
VYpaBHEHHE NIIIOCKOCTH B OTPE3KAX.

36.Yron MEXTY TUTOCKOCTSIMHU. YcnoBus napayuIeTbHOCTH U
MEPIEHANKYJIIPHOCTH TIOCKOCTEH.

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

38.Yronm Mexay JByMs ~ TNPAMBIMHA.  YCJOBUS — TapaJIeIbHOCTH U
NePHEHIUKYISIPHOCTU MPSIMBIX.

39.1Ipsmas 1 IIOCKOCTb.

40.JIunelinpie onepaTopbl. MaTpuila TMHEHHOTO MPeoOpa3OBaHMUS.



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 MpeoOpa3oBaHMs.

44.Onepanyu HaJ| JIMHEHHBIMU OIIEpaTOPaMH.

45.TeopeMa 0 MaTpHIIAX CYMMBI U IIPOU3BEACHUS IMHENHBIX TPEOOPA30BAHUM.

46.TeopeMa 0  paBHOCWIBHOCTH  YCIOBUH ANl HEBBIPOXKIECHHOTO
npeoOpazoBaHusl.

47.XapakTepuCTUUECKUII MHOTOWIeH JHHeWHoro oneparopa. CoOCTBEHHBIE
YHUCJIa U BEKTOpPA JIMHEWHOTO OIepaTopa.

48.TeopeMbl 0 IMaroOHaJILHOM BHJI€ MaTPUIIbl JMHEHHOTO onepaTopa.

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

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

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

52.HopmupoBannbie mpoctpaHcTBa. CBOMCTBA.

53.I1pouecc opTOroHaIU3aluy CUCTEMbI HE3aBUCUMBIX BEKTOPOB.

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

55.Kanonuueckuit Buja kBaapatuuHoil Qopmel. [lpuBenenue KBaapaTUYHOU
(opMbl K KAHOHMYECKOMY BUYy METOJ0M Jlarpanixa.

56.HopmanbHbIil BUA KBagpaTUUHON (HOpPMBI. 3aKOH WHEPIMHU JIEUCTBUTEIHHON
KBaJApaTUYHON (POPMBI.

57.3nakoonpeieJIeHHbIE U 3HAKOTIEpEMEHHbBIE KBaapaTuyHbie ¢hopMbl. Kputepuii
CunbBecTpa 3HAKOONPEEICHHOCTH KBAAPATUIHON (OPMBI.

58.IlpuBenenne kBaapaTUYHOW (OPMBI K KAHOHUYECKOMY BUIY C MOMOUIBIO
OpPTOTOHAJBHBIX MpeoOpa3oBaHuil (MpUBEIECHUE KBAJIPaTUYHOU (QOPMBI K

TJIABHBIM OCSIM).

3agauu 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 ¢
MaTpulel A, eClT pacCMOTPETh MATPHILY:
T13(3) - A T24(5),
rae T;;(a) -- TpancBeKus nopsaka 4.

3. JIOK&KUTE, YTO ONPEAEIUTENL BEPXHETPEYTOIbHOU MaTpulel A (a;; = 0,

eCciln i>7) paBeH IIPOU3BEICHUIO JAArOHAJIbHBIX 3JIEMEHTOB

|Al = ay1 - azz* ..." App.
4. Kak u3MeHuTCS OIIPCACIUTEIIb NOPsAKa N, SCIH:

a) Y BCCX €TI0 DJICMCHTOB U3SMCHHUTH 3HAK HA HpOTHBOHOJ'IO)KHBIﬁ;

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

CTOH6I_[I)I CABHHYTDH BJICBO, COXPaH:iAA UX PACIIOJIOKCHUC.

5. Paznoxure matpuiyy A = (% 21) B BHJIC MPOU3BEICHUS JUArOHAIbHOU

MaTpPHULIbl U HECKOJIBKUX TPAHCBEKIIH.
6. [Iycte ompenenutens Matpunbl A paBeH 7. CymiecTByeT Ju oOpaTHas

MaTpula JIJIsi MAaTPULIBI A U YEMY PaBEH €€ ONpPEAEIUTEND?

1 0 O
7. Haitmure onpenenurens matpuilpl X, ecnmi A =0 2 0, |B|=12nu
3 -1 3

AX = B.
ay +bx =c
8. Cucrema {cx + az = b umeer eaqMHCTBEHHOE perieHue. J[okaxurte, 4TO
bx+cy=a
abc # 0.
ay +bx =c
9. Pemnte cuctemy JIMHEHHBIX ypaBHEHHI {€X + az = b, ecim abc # 0.
bx+cy=a
1 0 O
10. Ecru A=|0 2 0] CymecrtByer au oOpaTHas Marpuiia s
3 -1 3

Matpunbl A? Eciu 1a, TO BBIYUCIINATE €€.



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. Pemuth cucteMy JHMHEWHBIX YpaBHEHHMH C TIOMOIIbIO 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;)| a;; = —a;}
B) {A = (aij)| trA = a1 +ay, = 0}
JIMHEWHBIM IIPOCTPAHCTBOM.
14, [TokaxkuTe, 4TO €CIU CUCTEMA BEKTOPOB €, ..., €, COIAEPKUT HYJIECBON
BEKTOp, TO OHa Oy/IeT TMHEHHO 3aBUCUMOM.
15. JIOKaKuTe, uTO eq,e,,e3 — o0pasyloT Oasuc B R® u wHaiiure
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. Haitnute Bce 3HaueHWs A, MPH KOTOPHIX BEKTOp b JuHEHHO
BBIPAKAETCS Yepe3 BEKTOPHI A4, A5, d3.
a; = (3;2;6),a, =(5;1;3),a; =(7;3;9), b = (4; 2;5).
18. Brisicuute, sBIsSE€TCA M CIEIyIOIIAsh CUCTEMa BEKTOPOB JIMHEWHO
HE3aBUCHUMOM:
a; = (2;-3;1),a, =(3;,—-1;5), a3 = (1; —4; 3).
19. HaiimuTte pasmepHOCTh TMHEHHOW 000JI0YKH BEKTOPOB:
a; = (1;2;3;4), a,=(2;3;4;5), a3;=(3;4;5;6), a,=
(4;5;6;7).



20. B npoctpaHcTBE MHOTOWIEHOB CTelmeHH < 3 paccMaTpuBaeTCs
MHOKECTBO MHOTOUJICHOB C JOMOJHUTEIbHBIM ycnoBueM f(0) = 0. SIBastercs
ATO MHO>KECTBO JIMHEHHBIM MIpOCcTpaHcTBOM. 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. Halinute 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 cepeauna ctoponsl AB. Haiinurte
BEKTOP CM,eciu CA=a,CB = b.

25.  OIpeielINTh 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 1,7, k— OPTEL.

27. Hanbl Touku A = (2;4;—2), B = (—2;4;2). Ha npsmoit AB Haiitu
Touky M, KoTopas aenuT orpe3ok AB B oTHOmIeHNN A = 3.

28.  Bekrop cocrasnser ¢ ocsmu OY u OZ yrast 60° u 120°. Kakoii yron
OH cocTaBJsieT ¢ ockio OX?

29. BprancnauTh miomaap napauiesiorpaMma, HOCTPOEHHOIO Ha BEKTOpax

(6;3;=2), b = (3;—2; 6).

30. Haiinure 06beM TpeyronbHON nmupaMusl ¢ BepiHamMu A = (2; 2; 2),
B=(4;3;3),C =(4,5;4),D = (5;5;6).

31. CocraButh ypaBHeHuE MeanaHbl AE B TpeyroyibHIKE ¢ BEPIIMHAMU



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

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

OtBeT: P = (—2;5).

34. Yepes Touky M(—1; 2; 3) nmpoBeaeHa MIOCKOCTh, MEPICHINKYIPHAS
paanyc-BEKTOpY OM. Hanmmmre ee yYpaBHEHHUE.

Oter: x — 2y — 3z — 14 = 0.

35. Haitgure HOpMaJIbHBIN BEKTOP INIOCKOCTH, IPOXOISIIEH Yepe3 TOUKHU

My =(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) 1 nepneHIuKyJIIpHON 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.

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

C MPSIMOM, MPOXOAIIEeH yepe3 Hayano KoopAuHatT U Touky (1; —1; —1).

1
OTtBeT: cos @ = 7

39. Haiinute Ttouky mnepeceuenus mnpsmort x =2t—1, y=t+ 2,
z =1 —t c mnockocThio 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,%3) @(x) = (%3, %3, %1 + 2%3)
6) p(x) = (X1, %, + x5, x3 + 1)
B) VA — MaTpulibl KBaIpaTHOM pa3MepHOCTH N
@(A) = AT — onepanus TpaHcHOPMUPOBAHUS MATPHII.

Matpuiia IMHEeHHOTO oneparopa ¢ B 0aszuce e, e, UMEeT 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)
HaﬁﬂHTe PasMCPHOCTb U Oasuc Aapa u 06p333 JIMHEMHOT 0 orcparopa

¢ , KOTOPbI B HEKOTOPOM 0a3nce UMeET MaTPUILY

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

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

X3, Xy + X3 — Xq, Xy + X3) JUIs1 TFOOOTO BEKTOpa X = (X1, X3, X3).

Haiinqute maTpuily TMHEIHOTO oniepaTopa ¢ - B CTaHIapTHOM Oasmuce.

Ilycth @ u 3 nuHeiiHble npeobpaszosanus @:R3 — R3, yY:R3 -» R3
Takue, 4to Q(x) = (%1 + X3, X5 + X3, %3 — x1), P(x) = (%1 + x5, —

X3, Xy + X3 — Xq, Xy + X3) U181 TIFOOOTO BEeKTOpa X = (X1, X5, X3).

Haiinute wmaTpuily JHUHEHHOTO omepatopa ¢ +1 B CTaHIAPTHOM

Oasuce.
SBnsierca mu npeobpaszosanue @: R? — R? Takoe, uto @ (x) = (x; +
2X5,X5) I mE000ro X = (X1, X, ) HEBBIPAKICHHBIM.

JIvHenHbIN orlepaTop ¢ 3aJaH MaTPULIEH:



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

B HEKOTOPOM 0asuce eq, e,, €3. BRISCHUTH SBISETCS I BEKTOp X = €1 + e, +

2e3 cCOOCTBEHHBIM BEKTOPOM 3TOTO JINHEWHOTO OMepaTopa.

48.

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

-G 9

HaiimuTe 0a3uc B KOTOpPOM JIMHEWHBIH OIEpaTop HMEET IUaroHaJbHYIO

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 MHOXKECTBE
KBaJpaTHbIX MATPHI] pa3MEPHOCTH 2 BUJA!
f(A,B) =tr (ATB)
CKAJIAPHBIM ITPOU3BEACHUEM.

Onpenenure 3HAYCHHS IapameTpa A, IPH KOTOPOM BEKTOpa €, =
1 1
\/—g(l,l, 2), ey —\/—5(1,—1,1) OPTOTOHATBHBI W  BXOASAT B

OPTOrOHaNbHEIN 6a3uc mpocTpancTBa R3.

MoskeT M B MPOCTPAHCTBE MATPHI[ KBaIApPAaTHBIX IMOPSAAKAa 2 B
KayeCTBE HOPMBI dieMeHTa A BoicTymath Gyuknus ||A] =
Jtr (ATA).

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

MOCTPONTE OPTOHOPMHUPOBAHHBIN Oa3HC.

Kpurepuu oieHKM CTyJAeHTA HA IK3aMeHe MO0 AUCIHUIJINHE
«/Iuneinas anredopa»

(mpoMeKyTOYHAA aTTecTAlusA — IK3aMEeH)



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 BUIOU3MCHCHUU 3aJaHHM,
WCTIONB3yeT B OTBETE Marepual MOHOTpa(pHUEecKOr IUTEepaTypsl,
MIPABIIIHEHO 000CHOBBIBAET MIPUHSITOE perieHue, BIIa/IeeT
Pa3HOCTOPOHHUMU HaBBIKAMHU U NMPUEMAMU BBITOJHEHUS MPAKTUIECKUX

3aJay.

76-85

«xopoutor

OneHka «XOpoIlo» BBICTABIISAETCS CTYIEHTY, €CJIM OH TBEPIO 3HAaeT
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 UX

BBITIOJTHCHU .

75-61

«y0o8iemeopu
menbHO»

O1eHKa «yAOBIECTBOPUTEIBHOY» BBICTABIISIETCS! CTYACHTY, €CIIM OH UMEET
3HaHMs TOJIbKO OCHOBHOTO MaTepHaja, HO HE YCBOWJI €ro jaeraieil,
JOITyCKAaeT HETOYHOCTH, HEJOCTATOYHO MNpPaBUJIbHBIE (OPMYIHUPOBKH,
HapylIeHUsT  JIOTHYECKOM  TOCIeNOBaTeIbHOCTH B U3JIOKEHUH
MPOrpaMMHOI0 MaTepuajia, HCIBITHIBAET 3aTPYAHEHUS MPH OTBETax Ha

JAOIMNOJHUTCIIbHBIC BOIIPOCHI.

MmeHee 61

«Hey0061emeo
pumenvHo»

O1neHKa «HEyIOBIIETBOPUTEIIEHOY» BBICTABISICTCS CTYIACHTY, KOTOPBIH HE
3HAaeT 3HAYUTEJBHOH YacTW MNPOrpaMMHOIO MaTepuana, IOIYCKaeT
CYLIECTBEHHbIC OIIMOKW, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHCHUSIMH
Kax
CTaBUTCSI CTYyJIEHTaM, KOTOpbIE HE MOTYT

BBITIOJIHACT MMPAKTHYICCKUC paGOTBI. IIpaBuUIIO, OIICHKa

«HEYAOBJICTBOPUTCIILHO»

MPOJO/DKUTE  O0ydeHHe  0e3  JOMOJHUTENBHBIX  3aHATHHA 110

COOTBETCTBYIOIIEH TUCIUILTHHE.

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

MIPAKTUYECKOM YaCTU Kypca. BBINOJHIETCA CTyJeHTaMu BO BPEMS NMPAKTHUYECKHUX

3aHATHI 10 3aBEpIICHHUIO H3Y4YEHHUs NPAKTUYECKON 4YacTH pasle]oB 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 BPeMsl KOHCYJIbTAIUI 110 TUCIMIIMHE C MOJIyYCHUEM OIICHKH Ha OJMH

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. Beraucienue onpenenurenei.

2. Boruucnenune oOpaTHONM MaTpUILBI.

3.Pemenne cucteM TUHEHHBIX aareOpanvyecKuX ypaBHECHUH.

Kourpoabnass padora Ne2 npenHazHadueHa JUisi IPOBEPKH KAadecTBa
OCBOCHMSI CTYJICHTaMH CJIEIYIONIUX KOMIIOHEHT Kypca (B COOTBETCTBUM C

POrpaMMoi):

1. BerurciieHue paHra MaTpHuil.

2. HaxoxxnieHue 00111ero peneHusi CUCTEM JIMHEMHBIX YPAaBHEHHM.

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

1. JIuneiiHble TPOCTPAHCTBA.

2.Jlunelinbpie mpeoOpa3oBaHUs U UX MATPUIIHI.

3. EBxim1oBBI MpOCTpaHCTRA.

Kpurtepuu oieHKH KOHTPOJIbHOM PadoThI



OueHka Omnucanue

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

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

Ydoeﬂemeopumeﬂbﬂo/ 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 33JaHHs BBITOJHEHBI YaCTUYHO (MEHee
/ He3aumeHo 50 pOIIEHTOB), UMEIOTCSI TPYObIE ONMHUOKH.

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

00yJarOImUXCs.

MeToauveckue peKOMeHAALMH, ONpeaeAlne Npoueaypbl OlleHUBAHUS

pe3yabTaToB OCBOCHHUA 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, WHIWBHIYaJIbHbIC
MPaKTUYECKUE 3aJaHusi, OOIIMe TPAKTUYECKHE 3aJaHusi) IO OIICHUBAHUIO
(bakTHUeCKUX pPe3yJbTaTOB OOYYEHHsI CTYICHTOB U OCYIIECTBIISAECTCS BEIYIIUM
npenojaBaTesieM.

OObeKTaMu OIICHUBAHUS BBICTYIIAIOT:

— yueOHasi JUCHUIUIMHA (aKTUBHOCTh Ha 3aHATHUSIX, CBOECBPEMEHHOCTH
BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MOCENIAEMOCTh BCEX BUOB 3aHSATUU IO
aTTECTyEMOM JUCUUILINHE);

— CTENEeHb YCBOCHMS TEOPETUYECKUX 3HAHUM (aKTUBHOCTb B  XOJ€




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 CAMOCTOSITENILHON paldoThl (3aaHus U KPUTEPUH 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/laHus (B 9K3aMEHAIIMOHHBIN OMJIET BKIIFOUAIOTCS JIBa TEOPETUUECKUX BOIIPOCa U
MpaKkTUYeCcKas 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 V.. B xome nOpOMEXKYTOYHOM aTTeCTAllMM CTYJEHT TOTOBUT
WHIMBUTyaJIbHbIE TTPAKTUYECKUE 3aJaHUS U BBITIOJHSIET TPU KOHTPOJIbHBIE PAOOTHI
(MHAUBUIyaIbHBIE TIPAKTUYECKUE 3aJJaHUsI PA3MEIICHbI B CTPYKTYPHOM DJIEMEHTE
dOC 1V.2). Kpurepuu OILEHKM CTyJEHTa Ha DJK3aMEHE IIPEJICTABJIICHHl B

ctpykrypaoMm snemente @OC 1V.3.



