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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
HampaBieHuss 38.03.01 OxoHomuka oOpa3oBatenbHass nporpamma «Toprosoe
JETIO.

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

OOmiasi TpyJOEMKOCTh OCBOECHMSI JUCLUUIUIMHBI COCTaBISIET 5 3a4ETHBIX
enuaui], 180 yacoB. YueOHBIM IUIAaHOM MO JIAaHHOMY HAMPABICHUIO MO STOU
JUCUUIUIMHE MNPETyCMOTPEHBI JIEKIIMOHHbIE 3aHATHS (36 4YacoB), MPAaKTUYECKUE
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
OCBOCHUIO psJa TaKUX JUCHMIUIMH Kak «MaTeMaTU4ecKuid  aHaiausy,
«Cratuctuka», «9KOHOMETpUKa», «TeopHss BEPOSITHOCTEM M MaTeMaTU4yecKas
CTaTUCTUKAY», «MaKpO3KOHOMUKA», « MUKPOIKOHOMUKA.

ConepkaHue JUCLUWIUIMHBI OXBATBIBAET CIHEAYIOUIMM KpPyr BOINPOCOB:
MATpPUIbI W  OMNPEICIUTENN, CHUCTEMbl JIMHEUHBIX YpPaBHEHUU, JIMHEHHBIC
MPOCTPAHCTBA, JIMHEWHBIE OMEpaTopbl W  MPeoOpa3oBaHUs, EBKIUIOBHI
POCTPAHCTBA, KBaJpaTHuHble (OpPMBI, BEKTOpHas airedpa, aHaJIUTHYECKas
reOMETPUS Ha IIJIOCKOCTU U B IIPOCTPAHCTBE.

Heab — dopmupoBaHre y CTYIEHTOB YCTOMYMBBIX 3HAHUH OCHOBHBIX
METO/IOB JIMHEHHOW anreOphl M aHAIMTHUYECKOW T'€OMETpPUHU, a TaKKe pa3BUTHE
AHAJINTUYECKOT O, JIOTUYECKOTO, TEOPETUKO-MHOKECTBEHHOTO u
AITOPUTMUYECKOTO  MBIIUICHUS,  NPUBUTHE  HABBIKOB  MCIOJb30BAHUS
MaTeMaTUYECKOT0 WHCTPYMEHTApUs JJIsl PElIeHUsT MNPUKIAAHBIX COLMAIBHO-
HDKOHOMMYECKHUX 3a/]a4.

3agaum:



* TIO3HAKOMUTb CTYAEHTOB C  CYIIHOCTBIO, BO3MOXHOCTSIMH U
MPAKTUYECKUM 3HAYEHHEM MATEeMaTUYECKOT0 WHCTPYMEHTapHusi W amnmapara Kak
OJIHOTO U3 METOJ0B (pOpMaJIU3AIMK U MMO3HAHUSI SKOHOMUYECKON PEaIbHOCTH.

* JaTh NpPEACTaBICHUE OO0 OCHOBHBIX METOJAX M 0a30BBIX PE3yJbTAaTaX
JUHEWHOU alreOphl U aHATUTUYECKON T€OMETPUH.

* chopMHpOBaTh HABBIKU PEIICHUS THUIIOBBIX 33]a4, CIIOCOOCTBYIOIIHUX
YCBOGHHMIO OCHOBHBIX MOHSTUH 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 JU1sL JaTbHEUIIIETO
CaMOCTOSITEIbHOTO ~ HM3YyYEHUSI METOJOB U  HHCTPYMEHTOB  3KOHOMHKO-
MaTEMaTUYeCKOro0  MOJICJIUPOBAHMS W aHajiu3a B MpodecCHOHATbHON
NEATEIIBHOCTH.

JInst  ycmemiHoro W3y4yeHus JUCHUIUIUHBI  «JIuHeliHas anrebpa» y
oOy4Jarommxcst AOJDKHBI ObITh C(HOPMHPOBAHbI CIEAYIOIIUE MpeIBapUTEIbHbIC
DJIEMEHTBI KOMIIETECHIIUM:

® CHOCOOHOCTBIO OCYIIECTBJIATh MUCBMEHHYI0 U YCTHYIO KOMMYHHKAILMIO
Ha PYCCKOM S3bIKE, JIOTUYECKH BEPHO, APIYMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO
U TIMChbMEHHYIO PeUb;

® CHOCOOHOCTBIO PabOTaTh € Pa3IMYHBIMM HCTOYHUKAMHU HWHGOpMAIIH,
WH(POPMAITMOHHBIMU peCypcaMy U TEXHOJOTUSIMU, IPUMEHATh OCHOBHBIC METOJbI,
CIIOCOOBI M CPEJICTBA MOJTYUEHHUS, XpaHEHUS, TOMCKA, CUCTEeMAaTHU3aluu, 00paboTKH
U mepenayn uH(OpMAIMU, MNPUMEHSTh B TPOQPECCHOHATBHON NEATeTLHOCTH
aBTOMATU3UPOBAaHHBIC UH(POPMAIMOHHBIE CUCTEMBI, UCIIOIb3yEeMbI€ B YKOHOMUKE,
aBTOMATU3UPOBAHHBIE paboyne MecTa, MPOBOIAUTHL MH(POPMAIMOHHO-TIOUCKOBYIO
paboTy C  TOCHEAYIOIMM  HMCIOJb30BaHUEM  JaHHBIX TPU  PEIICHUU

HpO(beCCI/IOHaJII)HBIX 3ajga4.



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

Kon u popmyuposka
KOMIIeTeHIIUH

Jrtansl GOPMUPOBAHHUA KOMIETEHMH

OK-4

COBPEMEHHBIE METOJIbI U MHCTPYMEHTAPUM JIMHEHHOU

3Haer N
CIOCOOHOCTh TBOPYECKH ayreOpbl U aHATUTHYECKOW Te€OMETPUU
BOCIPUHMMATD M MCIOJB30BATH UCIIOJb30BaTh METO/BI U MHCTPYMEHTAPUH JIMHENHOM
AOCTUIKCHNA HAYKH, TCXHUKH B anreOppl U AHATTUTHYECKONH T€OMETPHUH Ul PelIeHUs
npodeccuoHanbHON cdepe B YMeer |THIOBBIX MaTeMaTHUECKUX 3agad B 3TOH cepe u
COOTBETCTBUHU C HOTpe6HOCT$IMI/I BOCIIpUATHA COBPCMCHHBIX TEKCTOB 110
PETMOHAIBLHOTO U MHPOBOTO OKOHOMIHCCKOM TCOpHH
pbiHKa Tpyaa (hopmupyercs METOAaMU ¥ MHCTPYMEHTApUEeM JIMHEHHON anreOpsl U
YaCTHYHO) Braseer aHAJIMTUYECKOW TE€OMETpUM Ui BOCHPHUATHA U
WCTIOJB30BAHUS JIOCTH)KCHUH HAyKHW, TEXHHKH B
npodeccuoHabHOU chepe
OK-5 3naer | METOABL UHCTPYMEHTapuil u 0a30Bble peE3yJbTAThI
JMHENHOH anreOphl U aHATMTUYECKON T€OMETpUU
CIOCOOHOCTh UCIOJIb30BaTh - -
UCIOJIb30BAaTh METOABI U MHCTPYMEHTApUil JIMHEHHON
COBpPEMEHHBIE METO/IbI U 5 .
Vieep | *WEOPBI M QHAIMTHYECKOH TEOMETPUH JUIS aHaIH3a
TEXHOJIOTHH (B TOM HHCIe KOJIMYECTBEHHBIX COOTHOINCHHM, PpEHICHHs CHCTEM
MH(OPMAIUOHHBIE) B JIMHENHBIX YpaBHEHUN
npo¢ecCuOHAITBHON
JeATeMbHOCTH ((hOPMHEPYETCs CTICLHMANLHBIMI  TEOPETHYECKAMH U NPAKTHYECKIMHU
METOJaMU JIMHEWHOM anreOpbl M aHaIMTUYECKON
YaCTUYHO) Brnaneer

reoMeTpun i (popManMzanuu  SKOHOMHUYECKOUH

uH(OpMalUY U ee aHaJIH13a

I[JISI (I)OpMI/IPOBaHI/IH BBIICYKAa3aHHbIX KOMH@TCHHI/Iﬁ B paMKax JUCHHIIJIMHBI

«Jluneiinas  anrebpay

WHTEPAKTUBHOTO OOYyYCHUS:

MCTO.

IMPUMCHAIOTCA

JCKIUS-TIPE3CHTAIUS,

CIEeyIOIINe  METOJbl  AKTUBHOTO/

JEKUUS-TUCKYCCUsl, KEHC-

|. CTPYKTYPA U COJAEPXKAHUE TEOPETUUYECKOM YACTHU KYPCA

Pazoen 1. Mampuuwt u onpeoerumenu (9 uacoes)

Temal. Marpuus! (2 yaca). Oneparuu ¢ Marpuiiamu. CBONCTBa orepariuii

HaJd MaTpuiamMu. YMHOXKEHHE MaTpul, Ha TPAaHCBCKOWUIKO MW JUArOHAJIbHYIO




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). OnpeaenuTeNlb 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 MATpPHIIBL.
Teopema o Oa3zucHoM MuHOpe. Panr marpuupl. Teopema o paHre MaTpHIbL
DOnemeHTapHble TMpeoOpa3oBaHus MaTpullsl. [IpuBeneHue maTpuilbl K BepXHEH
TpaneneuaaibHOH ¢GopMe ¢ TOMOUIBI0  AJIEMEHTApHBIX  MPEoOpa30BaHUIA.
Brluncnenue paHra MaTpuilbl C TOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa30BaHUM.
CBoiicTBa paHra MaTpuilbl.

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

Jutepatypa: [1], rom. 1.

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

Tema 1. ITonsaitue CJIAY (2 yaca). MatpuuHas 3aiiuch 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. Perenne kpaMmepoBCKUX CHCTEM

¢ nomouisio popmyn Kpamepa u ¢ noMonipto 00paTHO MaTpHULIbL.



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 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 OJHOPOAHOMW CHUCTEMbl JIMHEWHBIX ainreOpauvyeckux YypaBHEHHI.
Pa3zmepHOCTh TIpOCTpaHCTBA pENICHWH OJHOPOAHOM CHUCTEMBI JIMHEHMHBIX
anreOpanueckux ypaBHeHud. DyHnameHTasnbHas cuctema pemenuid (DCP)
OJTHOPOJHOM CHUCTEMBbI JIMHEWHBIX aireOpandeckux ypaBHeHUH. OTbICKaHHE
HopmanbHoit DOCP. Crpykrypa 001ero pemeHuss HEOJIHOPOIHON CHCTEMbI
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 OomepaTropa W JIMHEWHOTO mpeodpazoBanus. Oneparuu Haj

JUHEHHBIMU  nipeoOpa3zoBanusiMu.  OOpaTHoe  JHMHElHOe  mpeoOpa3oBaHUE.



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

Tema 2. Marpuna JuHeiiHoro mnpeoOpa3zoBaHusi (2 4yaca). Matpuna
JUHEHHOro NpeoO0pa3oBaHUs B JIaHHOM 0a3uce JIMHEWHOIO MPOCTPAHCTBA.
B3auMHO 0JHO3HAYHOE 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 JTMHEUHOTO MPOCTPAHCTBA K IPYTrOMY.

Tema 3. CoOcTBeHHbIC 3HAYEHHS M COOCTBEHHbIC BEKTOPbI JIMHEHHOIO
npeodpazoBanusi (2 4yaca). XapakTepUCTHUYECKUH MHOTOWIEH JIMHEWHOTO
npeodpazoBanusi. COOCTBEHHbIE 3HAYEHUSI U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO
npeobpazoBanus. CoOCTBEHHOE MOJINPOCTPAHCTBO, OTBEYAIOIIEE JAHHOMY
COOCTBEHHOMY 3HAYEHHIO JIMHEWHOTO NpeoOpazoBaHus. JInHelHAs HE3aBUCUMOCTb
COOCTBEHHBIX BEKTOPOB, OTBEYAIOLIUX Pa3JIUYHbIM COOCTBEHHBIM 3HAUYCHUSIM.
Kputepuit mpuBeaeHuss MaTpUilbl JTUHEHHOTO MPpeoOpa3oBaHus K IUArOHAIBHOMY
BU]TY.

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.
JluneliHoe  HOPMHMPOBAHHOE  MPOCTPAHCTBO. OPTOHOPMUPOBAHHBIA  Oa3uc
€BKJIMJ0Ba MPOCTPAHCTBA. ITporecc OPTOTOHAJIU3ALUH. CBoiicTBa
OPTOHOPMUPOBAHHOTO Oa3uca.

Jlureparypa: [1], . 5.

Paszoen 6. Keaopamuunwie ghopmot (2 uaca)

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

KaHOHHWYECKOMY BuJy MeroaoMm Jlarpawka. HopManbHbIi BUI 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. KoJumHEapHOCT 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
IIPAMOYTOJIbHBIE KOOpPAMHATHI BeKTopa. Hampasmisromye 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. Ckansipioe mnpousBeaeHue BekTopoB (1 wac). CsolicTBa
CKAJIIPHOTO MPOU3BEACHHUS.

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

Jlureparypa: [1], r. 7.

Pazoen 8. Ilpsamas nmunusa na nrockocmu (2 uaca)

Tema 1. YpaBHeHue mnpsiMoii ¢ yriioBbiM Kod(pdummentom (1 wyaca).
[ToHsTe ypaBHEHHs NPSIMOM HA IUIOCKOCTH. YPaBHEHUE NPSAMOU C YIVIOBBIM
koddummentom. OOmiee ypaBHEeHHE TpsMoi. HemosHbie ypaBHEHHS MPSMOM.
YpaBHEHHE NIPAMOU «B OTPE3KAX». YTOJI MEXKIAY PAMBIMH.

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 IIOCKOCTH.

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 0oTpe3kax». HopMHpOBaHHOE ypaBHEHHUE IUIOCKOCTH. PaccTosiHME 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. [lapamerpudeckne ypaBHEHUA NPSIMON. YTIOJI MEXIY
OPSMBIMM B TPOCTPAHCTBE. YCJIOBUE MAPAJUICIBHOCTH IPSAMBIX. Y CIIOBHE
MEPIEHINKYJIAPHOCTU MPSAMBIX.

Tema 3. IIpsamas u miockocts (1 yac). [Tydok mnockocren. Ock mydka Kak
npsiMasi, MpUHAJJIeKalass 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 IPAKTUYECKOH YACTH KYPCA
IpakTnyeckue 3ansaTus (72 yaca)
3ansatuel. Marpuubl (2 4aca). [lonsarue wmatpuubl. Onepanuu Haa
MaTpUIlaMHU.
3ansitne 2. JluHeiliHasi He3aBUCHMOCTh 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 wmarpunsl (4 4aca). [lonstue
onpeaenuTesna. BrlunucieHue onpeaenuTencd TPETbEro U YETBEPTOrO MOPSAKOB.

bazuchbiit MuHOp. CriocoObl BEIUKMCIEHUS PaHTa MATPHUIIBI.



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 TpameueugaibHol ¢dopme. basucHeie u  cBOOOIHBIE
nepemenHble. HccnenoBanue coBMmectHocTd CJIAY. OOpaTHblid X044 MeTOna
[Naycca. MccnenoBanue TUHEWHOW 3aBUCUMOCTH CTPOK M CTOJIOIIOB C MOMOIIBIO
metona ["aycca.

3ansatue /. JluHellHas 3aBUCUMOCTb H HE3aBHCUMOCTH 3JIEMEHTOB
a0CTpaKTHOro JIMHeiHOro mpocrpancrBa (4 waca). [IpocTpaHcTBO CTpOK,
IPOCTPAHCTBO CTOJOLIOB, MPOCTPAHCTBO MATPHUL], MPOCTPAHCTBO MHOI'OUJICHOB
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
npocTtpaHcTBa. OTBICKaHHE KOOPAMHAT IPOU3BOJIBHOIO 3JEMEHTA JIMHEHHOTrO
MPOCTPAHCTBA OTHOCUTENBHO (PUKCHUPOBAHHOTO Oasuca mpocTpaHcTBa. Marpuna
nepexojia OT OJHOro Oa3uca JMHEMHOIro MPOCTPAaHCTBA K Apyromy. BeipaxkeHue
KOOpPJIMHAT TMPOU3BOJIBHOTO 3JEMEHTa JMHEHHOT0 MPOCTPAaHCTBA OTHOCHTEIBLHO
OJIHOTO 0a3uca yepes3 ero KOOpJAuHAThl OTHOCUTENILHO APYToro 0asuca.

3austue 9. IMoanmpocrpancrBa. IIpocTpaHcTBO pemeHuii OXHOPOIHOI
CJIAY (4  4aca). IlonsTHe JWHEWHOrO MOANPOCTPAHCTBA JIMHEHHOTO
npoctpancTBa. Onepanuu HaJa noAnpocTpaHcTBamu. IIpocTpaHCTBO pereHui
oaHoponHoit CJIAY. Bbasuc mnpocrtpaHcTBa pemieHuid oaHopogHoi CJIIAY —
dbynnamentanbHas cucrema pemeHuid (OCP). Orteickanue HopManbHOU DOCP

onnopoanoit CJIAY.



3ansaTue 10. JluHeiiHble omepaTopbl W JIMHeHHbIe Npeodpa3oBaHus
JUHeHHBbIX mpocTpaHcTB (6 yaca). [lonstue nmuueliHoro 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 JApyrom Oasuce. XapaKTepUCTHUECKUMN
OIPEAEIHUTEINb JMHEHHOrO MpeoOpa3oBaHusl.

3ansatue 12. CoOcTBeHHble 3Ha4YeHH H COOCTBEHHbIe BEKTOPbI
JUHeiHHOro mpeoodopaszoBanusi (4 4yaca). Beruucienue coOCTBEHHBIX 3HAUYCHUM
JUHEHHOr0 MpeoOpa3oBaHUsl KaK €ro JEHCTBUTEIBHBIX XapaKTEPUCTHUYECKHX
KOpHEW. AureOpandeckasi KpaTHOCTb COOCTBEHHOrO 3HauyeHHs. Bwlumciienue
KOOPJIMHAT COOCTBEHHBIX BEKTOPOB KaK HEHYJIEBBIX PEHICHU 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. JlomojiHEeHWE OpPTOrOHAJIBHOM CHCTEMBl BEKTOPOB EBKJIM0OBA
npocTpaHcTBa A0 0a3zuca. OpTOHOPMHUPOBAHHBIN 0Aa3UC €BKIMI0BA MPOCTPAHCTBA.
[Iporecc opToroHanu3anum.

3ansatue 14. OpToroHajbHble MATPUMUbI M  OPTOrOHAJbHbIE
npeodpa3zoBanusi. CuMMeTpuyeckue npeoodopazoBanus (4 uaca). CpoiicTBa
OpTOTOHATBHBIX MaTpuil. CBOWCTBAa OPTOTOHAIBHBIX MpeoOpazoBanuii. CBoMCTBa
COOCTBEHHBIX  3HAYEHUHW U  COOCTBEHHBIX  BEKTOPOB  CHUMMETPUYECKHUX

npeoOpazoBaHui.



3ansatue 15. KBagpatuunbie ¢gopmbl (6 waca). Marpuma KBaapaTHUHON
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 IPOM3BEACHUSA [JBYX BeKTOpoB. [lmomaau mnapamienorpamma u
TPEYTrOJbHHUKA, NOCTPOCHHBIX Ha JAaHHBIX BEKTOpax. BpIuMciIeHHME BEKTOPHOIO
NIPOU3BEACHUS  BEKTOPOB,  33JaHHBIX  JEKAPTOBBIMHA  NIPSAMOYTOJIbHBIMU
KoopanHaraMd. (CMelmaHHOE IPOM3BENEHUE Tpex BeKTopoB. (CBOMCTBa
CMeIllaHHOro  mpou3BeneHus. OObeM mapavienenunesa U NUPaAMUBI,
IIOCTPOCHHBIX HA JAHHBIX TpPEX BEKTOpaX. BpeluucieHne CMEmaHHOTO
IPOM3BEICHUSI  BEKTOPOB,  33JaHHBIX  JEKAPTOBBIMH  INPSIMOYTOJIbHBIMU
KOOpPAMHATaMH.

3ansaTue 18. Ilpsamas auHus Ha miIockocTH (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 YEPE3 JBE JaHHBIE TOYKH.
PaccTostHue oT TOYKH 10 IPSAMOM.

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

I1ockocTer. Hemnonnbie YpaBHCHHA IIJTIOCKOCTH. YPaBHeHI/IG IIIOCKOCTH «B



oTpe3kax». PaccTrosHue OT TOYKM O IUIOCKOCTH. YTOJ MEXIY INIOCKOCTSIMM.
[leprieHIUKYJISIPHOCTh M NAPAJUIEIBHOCTD IIJIOCKOCTEH. YPABHEHHE IIJIOCKOCTH,
MIPOXOAIIEH YEPE3 TPU JAHHBIE TOUKHU.

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

3anstue 21. I[lnockocTh W mpsiMasi JUHHUSA B MpocTpaHcTBe (2 yaca).
[Iygyoxk mockocted. Ocph mydka. Yroia MeExXAy HOpsSIMOM M  IUIOCKOCTBIO.
[lapannenbHOCTh NPAMOM M IUIOCKOCTH. [lepneHAuKyIspHOCT NPSIMON U

IINTOCKOCTH.



I1l. YYHEBHO-METOANMYECKOE OBECIIEHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI

Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSATEJIbHON paboThI
oOyyarolmuxcs 1O JAucuuIuinHe «JIuHeitHas anreOpa» TMpeACTaBICHO B
[Tpunoxxenuu 1 u BKItOyaeT B ceOsi:

— IUIaH-Tpa(UK BBIIOJIHEHUS CaMOCTOSTENIBHON pa0doThl MO AMCLUILIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE 33JaHUI;

—  XapaKTEepHUCTHKA 3aJIaHU JIJIsl CAMOCTOATEIBbHON pabOThl 00YUaIOIIUXCS U
METOIMYECKNE PEKOMEH/IAllUU IO X BBIIOJIHEHHUIO;

— TpeboBaHMsI K TPEACTAaBICHUI0O U OQOPMIICHUIO  PE3yJbTaTOB
CaMOCTOSITENIbHON paboThI;

— KPUTEpUU OLICHKH BBINIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

IV. KOHTPOJIb JOCTUXXEHUSI IIEJIEA KYPCA

KonTpoaupy OueHovHbIe cpeacTBa
emMble
Ne pasaennl / Koasl u 3Tansl popmMupoBanus POMEKYTO
n/n TEMbI KOMHeTeHHI/Iﬁ TeKym]/[ﬁ KOHTPOJIb aTquT;:uu
JAUCUHUIIUH
bl i
1 Pazpen 1, OK-4 koHcmekt (ITP-7); Bomnpocs k
3Haer COBpEMEHHBIE
Tema 1, Tema JK3aMEHY
5 METOBI 5 U | KOHTpOJIbHAsA paboTa 5,8 -40 (
HMHCTpYMCHTapHUH 1-3 (HP-Z); vO _1)
Paznen 2, JIMHEHHOM  anreOpsl |
Tema 1, Tema aHAIUTHIECKOH U3 1-6 (ITP-13,
2 reoMeTpun [1P-15)
Pasnen 31, YmMmeer ucnop30Bath | koHcnekT ([1P-7); Bomnpocsl k
Tema 2, Tema METO/bI U | KOHTpOJIbHAs paboTa | 3K3aMeHny 1,
3 WHCTPYMEHTApHiA 1-3 (ITP-2); 5,8-40 (
Paznen 4, nuHeWHou — amre6per  u | U3 1-6 (ITP-13, YO -1)
Tema 1, Tema AHATTUTHYECKOU [1P-15)
2 TEOMETPUH JJISl PELIeHUs
THUTIOBBIX MaTeMaTHYECKUX
Pasgen 8, "
3amad B JTOH cdepe u
Paszien 9 BOCIIPHSITUS. COBPEMEHHBIX
TEKCTOB 1o
SKOHOMHUYECKOU TEOpUHU




Bnageer wmeromamu  u | koucmekt (ITP-7); Bomnpocsl k
UHCTPYMEHTapUeEM KOHTpOJIbHAs paboTa | SK3aMeHY
auHeWHoUW  anreOper  u | 1-3 (ITP-2); (YO -1)
AHAIMTUYECKON N3 1-6 (ITP-13,
TeOMETPHH st | TT1P-15)
BOCHPUSITUS u
WCIIOJIb30BAHUS
TOCTH)KEHUU HayKH,
TEXHUKHU B
npodeccuoHaIbHOU chepe
2 Pasgen 1, OK-5 3Haer MeTobl, | koucmekT (ITP-7); Bompocsr k
Tema 1, Tema WHCTpYMEHTapui U | KOHTpOJIbHAs paboTa | SK3aMeHY
2 0a3oBbIe pesyabtatel | 1-3 (I1P-2); (YO -1)
Pasnen 2| nuHeitHoW  anmreOpet  u | U3 1-6 (ITP-13,
' AHAJTUTHYECKOU [1P-15)
Tema 1, Tema reoMeTpHHu
2 YmMmeer ucnoiib30Bath | koHcnekT (I[1P-7); Bomnpocsl k
Paznen 3ll, METOJbI U | KOHTpOJIbHAs paboTa | FIK3aMeHY
Tema 2, Tema WHCTPYMEHTapHii 1-3 (ITP-2); (YO -1)
3 nuHeitHoW  anmreOpst  u | U3 1-6 (ITP-13,
Pasnen 4, AHATTUTHYECKOU [1P-15)
Tema 1. Tema reOMeTpUM MJI1 aHalu3a
’ KOJIMYECTBEHHBIX
2 COOTHOILEHUH, pelIeHus
Paszien 8, CHCTEM JIMHEHHBIX
Paznen 9 ypaBHEHHH
Braneer cnenuanbpabiMu | KoHCTeKT ([TP-7); Bonpocsl k
TEOPETUUYECKUMHU U | KOHTpOJbHAs paboTa | SIK3aMeHY
npakTuyeckumu metogamu | 1-3 (ITP-2); (YO -1)

JUHEWHOW  anreOpel U
AHAITMTHYECKON
reoOMEeTpUHU JUTSt
dhopmanuzanuu
3KOHOMUYECKOU

nH(}OpMalIUY U ee aHaIu3a

WJ13 1-6 (TTP-13,
I1P-15)

Tumnossie KOHTPOJIbHBIC 3alaHUs, MCTOAUMYICCKUC MAaTCPUaJIbl, OIIPCACIIAIOIMINC

IpoLEIypbl OIEHUBAaHUA 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

KOMIIETEHLIMH B TIPOLIECCE  OCBOCHHUS  OOpa3oBaTENbHOW  MPOrpPaAMMBI,

npeacrasieHsl B [Ipunoxenun 2.



V. CIIMCOK YUYEBHOM JIUTEPATYPbHI © UTHOOPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEeparypa
(onnexmponnvie u neuammvie uz0anus)

1. bo6buieBa, T.H. JIuneiinas anreOpa 1 aHaIUTUYECKast TEOMETPUS [ DNEKTPOHHBIN
pecypc]: yaeOHo-Meromuueckoe rocodoue/ boowuieBa T.H., Kupesnoa JI.B., Turtoa
T.H.— Dnekrpon. TekcroBbie nanHbie.— M.: MUCU-MI'CY, Aii [1Iu Op Menuna, 9b6C
ACB, 2018.— 144 c. http:/Awww.iprbookshop.ru/80626.html

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

4. Jlunelinas anreOpa U aHauTHueckast reomerpus. [Ipakrukym: YueOHoe mocodue
/ A.C. boprakoBckuii, A.B. Ilantenee. - M.: HUL| MH®PA-M, 2015. - 352 c.
http://znanium.com/catalog/product/476097

5. Maremarrika Ui 3KOHOMHYECKOTo OakanaBpuara: YueOHuk / Kpacc M.C.,
UynpbIHOB bB.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 nocobue/ [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. PoxnectBenckuii, K.H. DOnemeHTsl JmMHEHHON 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:/Amww.iprbookshop.ru/80641.html

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

6. Cubupsiko, E.b. Kparkuit xypc nmHeliHON anreOpbl [IeKTpoHHBIN 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 nocoone/ Yeromin A.Il— DneKkTpoH. TeKCToBbIe TaHHbIe.— PocToB-
Ha-JloHy: FOxHbII benepanbHbIi YHUBEPCUTET, 2015— 149 C.
http:/Amwww.iprbookshop.ru/68568.html

8. lllesnoB, I'.C. Jluneiinas anreOpa: Teopus M MPUKIAIHBIE ACTICKTHI: YueOHOe
nocooue / I'.C. IleBuoB. 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 YpaBHEHUI [DNIEKTPOHHBIN pecypc]: yueOHo-MeToueckoe ocooue/ [llepcro
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 onoInoTeKka 5 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 KaTajgor 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 MIPOrPaMMHOI0 o0ecreyeHust
Microsoft Word
Microsoft Excel
Microsoft PowerPoint
Microsoft Publisher

Koncynbrantllmtoc / 'apanT

o 0k~ w0 b -

Microsoft Internet Explorer/ Mozilla Firefox/ Opera

VI.METOIUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

Pexomenoayuu no nianuposanuio u OpZaHu3aAuULU 6PemMeHu, 0needeHH020
Ha u3yuenue OUCUUNIUHbI
[InaHnpoBaHMe — Ba)KHEWIAs YepTa YEIOBEYECKOM ACATEIBHOCTH, OJMH W3

XapaKTCPHBIX, 00s13aTeIbHBIX IMPHU3HAKOB YCJIOBCUYCCKOT'O TPpyJda. I[JIH OopraHu3alnuu


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 MpPOrpaMMy OpTraHai3epa, BKIIOYAIONMIETO OYIUIBHUK,
KaJICHIaph U CIIUCOK JEJI; TaliMepbl, HATOMUHAIOIINE O BBIIIOJIHEHUU 3aJaHHUN I10
JUCHUILIMHE; KOMIIBIOTEPHBIE MIPOTPAMMBI COCTABJIEHMSI CIIUCKA JEJI, BBIACISIONINE
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, knaccupuKalus Jesl B CIUCKE — BTOPOM IIar K OpraHu3aluu
BPEMEHH.

PerynsipHocTh — mepBoe yclOBUE MOUCKOB 0ojee 3(hPEKTUBHBIX CIOCOOOB
pabotel. Pexkomenayercs BbIOpaTh OJUH JI€Hb HEAEIW MJIs 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 U1 MOJIENU B SKOHOMHUKE» TpeOyeT BPEMEHHBIX 3aTpar.
Yerkoe (PUKCHpPOBAHWE MO BPEMEHU PETYISPHBIX JeN, 3aKpeIUIeHHe 3a HHUMU
OHUX W TeX K€ 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 MHEHHIO CHEeUMaTUCTOB MO ICHUXOJIOTMH, Ba)XHOCTh IJIAHUPOBAHUS U
BBITIOJIHEHHUS JIeJT 00YCJIOBJIMBAETCS TAKXKE TEM, UTO y HAC HAKaIUIMBAIOTCA JIeNa,
3aJa4M WIM WU, KOTOPhIE MBI HE peann3yeM, OTKIIAJbIBaeéM Ha MOTOM — BCE 3TO

HCTAaTHUBHO CKa3bIBACTCA HA HALIEM BHYTPCHHEM COCTOSHHUH B LCJIOM.



Baxxnast posib B opranuzanuu y4eOHOHM JesSTEIbHOCTH OTBOJUTCS MPOTPaMMe
JUCUUIUIMHBL,  JArolias  I[pPEACTAaBIEHUE HE TOJBKO O  TEMAaTHYECKOU
MOCJIEA0BATENBHOCTH U3YUYEHHUS Kypca, HO M O 3aTpaTax BPEMEHHU, OTBOAMMOM Ha
U3y4YeHUE Kypca. YCHEHNIHOCTh OCBOEHHS JHUCLUMIUIMHBI BO MHOIOM 33aBHUCUT 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 TMPOTPAMMOM, H3YYUTh CIIMCOK PEKOMEHIYEMOMN
JUTEPATYPBL; K MpOrpaMMe Kypca HE00X0auMoO OyJeT BO3BpAIaThCsl MOCTOSHHO,
0 MEpE YCBOECHMS KaXJOW TEMbl B OTAEIBHOCTH, JJII TOTO YTOOBI MOHSTH:
JIOCTATOYHO JIY TIOJIHO U3YyYEHBI BCE BOIIPOCHI;

— BHHUMATEJIBHO pa3o0parbCcsi B CTPYKType AUCHUIUIMHBI «JIuHelHas
anredpa», B CUCTEME paclpejesieHus y4yeOHOro Marepuana Mo BUIaM 3aHSTUH,
(dbopMaM KOHTPOJISI, YTOOBI UMETh MPEACTABICHUE O KypCE B II€JIOM, O JEKIIMOHHOM
Y IPAKTUYECKOM YaCTU BCETO Kypca U3YUEHUS;

— mepenucaTth B TeTpaAb A JIEKIUH (Ha OTIOENbHOW CTpaHULE) U
OPUKPENIUTh K BHYTPEHHEM CTOpOHE OOJOXKU CTPYKTYpy U COJEpKaHUe
TEOPETUYECKONW YacTh Kypca, a B TETPaAb JUIsl MPAKTHUYECKUX 3aHATUA — TEMbI
MPaKTUYECKUX (JTaOOPATOPHBIX) 3aHATUH.

[Ipy TOATOTOBKE K 3aHATHSAM 110 JAWCIHUIUIMHE «JImHelHas anreOpay
HEOOXOJMMO PYKOBOJCTBOBATHCSI HOPMaMU BPEMEHU Ha BBIMOJHEHUE 3aJaHUM.
Hanpumep, npu noAroToBKe K 3aHATHIO Ha MPOPAOOTKY KOHCIIEKTa OJJHOM JIEKIIUH,
y4eOHUKOB, KaK MpaBuiio, oTBoautca ot 0,5 yaca 1o 2 4yacoB, a Ha H3y4YEHHUE
NEPBOMCTOYHUKOB O0BEMOM 16 CTpaHMI] MEYaTHOTO TEKCTa C COCTaBJIECHUEM
KoHcIekTa 1,52 Jaca, ¢ cocTaBJIeHHEM JIMIIb IJIaHa oKoJjo 1 Jaca.

Pexkomenoayuu no pabome c aumepamypoi



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

— O3HaKOMJICHME C pabodeil ydeOHOW mporpamMMod U ydeOHO-
METOJAMYECKUM KOMIUIEKCOM JMCLMILINHBI;

— U3y4YeHHE OCHOBHOW y4eOHOU TUTEepaTypHl;

— popaboTKa AOMOIHUTEIbHOM (YUeOHOU U Hay4YHOM ) JIUTEPATYPHI.

B Xxoae uTeHusi oyeHb MOJIE3HO, XOTS U HE O00A3aTENbHO, JIeJaTh KpaTKue
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 MEXaHUYECKOTO 3ay4MBaHUS
yaeOHoro marepuana. [Ipaktrka yoenuTensHO OKa3biBaeT: caMbIM 3(DPEKTHBHBIM
criocoOOM SIBJISIETCSL HE «3yOpexKa», a riyO0oKoe, TBOPUYECKOE, CaMOCTOSITEILHOE
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 BOCIUTBHIBATh B ce0€ YCTAHOBKY Ha MPOYHOCTH, J0JITOBPEMEHHOCTh
YCBOGHHUSA 3HaHMUU MO Kypcy. Hajo moMHHUTB, YTO OHM MOTPEOYIOTCS HE TOJBKO U
HE CTOJBKO B XOJ€ KYpPCOBOTO 3a4eTa, HO — YTO OCOOEHHO Ba)XHO — B
nocieayoueil npopeccuoHanbHON AeATeIbHOCTH.

Jluteparypa umeeTcsi B OMOIMOTEKE YHUBEPCUTETA.

[Ipu pabore ¢ yuyeOHON M Hay4YHOW JUTEPATypOd MPUHIMIHAIBHO Ba’KHO
OPUHUMAaTh BO BHUMaHUE MOMEHT pa3BUTHs. CTyIeHT 00si3aH 3HATh HE TOJBKO
PEKOMEHIyeEMYIO JIUTEPATYpPy, HO M HOBBIE, CYIIECTBEHHO Ba)KHbIC HM3JAHUS I10

KYpCY, BBILIEAIIUE B CBET MOCJIE €ro MyOInKaIIH.



Pexomenoayuu no noozomoeke K IK3aMeEHY

WTOrOBBIM KOHTPOJIEM MpU W3YYEHUH AMCHUIUIMHBI «JIMHEitHas anreOpa»
ABJIAETCS 3K3aMeH. [IpuMepHBIi IepedeHp BONPOCOB K JK3aMEHY COJEPKHUTCS 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 PELIUTh NPAKTUYECKYyro 3anady. Llenp sk3ameHa — mpoBepka U
OLICHKA YpPOBHS MOJYYEHHBIX CTYJCHTOM CIEUUAJIbHBIX MO3HAHUA 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
NOJIFOTOBKU B 00JIaCTH MaTeMAaTUYECKUX METOJOB U MOJENel U X MPUMEHEHHUS K
PELIEHUIO IPAKTUYECKUX 3a/1a4 YKOHOMHUKH U YIIPABJIEHUSA.

IIpy1 moAroToBKe K 3K3aMEHY CTYACHT JOJDKEH NPABUIIBHO U PALMOHAJIBHO
pacIiaHUpOBaTh CBOE BPEMsi, UTOOBI 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
MIEPCIIEKTUBBI Pa3BUTHUS YIIPABJIECHUS IEPCOHATIOM.

PexoMenayemblie yaueOHUKY U CIELIMATIbHAS JIUTEpaTypa MpH U3yYeHUH Kypca,

UMEIOTCSI B PEKOMEHJOBAHHOM CIIMCKE JIUTEpaTyphl B paboueil mporpamme Io



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

CryseHT B 1eNsIX MOJYYeHHs] KaUeCTBEHHBIX M CUCTEMHBIX 3HAHUW JOJHKEH
HAa4YMHaTh MOJTOTOBKY K 3K3aMEHY 3aJI0JIF0 J0 €ro MPOBEACHMS, JTydlle C CaMoro
HayaJsa JIEKIIMOHHOTO Kypca. J{Jis 3Toro, Kak yxe 0TMe4alioch, UMEIOTCS B y4eOHO-
METOJMYECKOM MOCOOMHU MPUMEPHBIE BOMPOCH! K dKk3aMeHy. 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
UMETh B BHUJY, UTO JJIsl II€JIE BOCIPOM3BEACHUS MaTepuania ydyeOHOro Kypca
OOJBIIYI0 BCIIOMOTATEIBHYIO 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 omnepexatomas CPC, nHampaBrneHHas Ha yriyOJlieHHE U
3aKperyieHue 3HaHUM, a TAK)KEe pa3BUTHE MPAKTUUECCKUX YMEHUHN 3aKTI0UaeTCs B:

— paboTe CTYAEHTOB C JIEKIMOHHBIM MAaTepuajgoM, IOUCKE U aHaJIu3e
y4eOHON JTUTEPaTyphl M AJICKTPOHHBIX MCTOYHUKOB MH(OpPMAIUU MO U3y4aeMbIM
TeMaM JUCIUTIIUHBI;

—  BBINOJIHEHUU JOMAIIHUX UHAUBUYATbHBIX 3aJaHUN;

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

— HU3YUYCHHHU TCOPCTUUCCKOI'O MaTcpuajia TCM IMPAKTHICCKHUX BaHHTHﬁ;



— OCBOGHUM TEXHOJOTHMWA B3aUMOJCHCTBUS C 3aJaHHBIMU HHTEPHET-
pecypcamMu U WX UCIIOIb30BaHUS JUIsl PEIICHUS TPAKTUYECKUX 3a/1a4;

— TOATOTOBKE K IK3aMEHY.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIHUIIJINHBI

YyebHas aynuTopusi AJid MPOBEACHUS 3aHATHHN JIEKIIMOHHOTO THIMA; yuyeOHas
aynuTOpus JUIsl TEKYIIEro KOHTPOJs M MpoMexyTouHod 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; ITogcucrema
CHCIMATU3UPOBAHHBIX  KpemieHnit  oOopynoBanusi CORSA-2007  Tuarex;
[lonpcucrema  Buageokommyrtanuu;  Ilogcucrema  ayiMOKOMMyTalud U
3BYKOYCWJICHUS;, aKyCTUYECKasi cucrema s noronoyHoro monraxa SI 3CT LP
Extron; mudposoit ayauonpoueccop DMP 44 LC Extron)

YuebHas aynuTopusi A MPOBEJACHUS 3aHATHHN JICKIIMOHHOTO THIMA; yueOHas
ayIUTOpUS JJi1 TPOBEICHUS 3aHATUW CEMUHApPCKOro Tuna (MpakTHYECKUX
3aHATHI);, ydyeOHas ayJIuTOpHsl JUIsi KypCOBOTO TMPOEKTUPOBAHUS (BBITOJTHEHHUS
KypCOBBIX  paloT); y4yeOHasi ayauTopusi JJisi TEKYIIero KOHTPOJsS |
IPOMEXKYTOUHOM  arrectauuu  (aBTOMATU3MpPOBAaHHOE  pabouee  MECTO
MpernojiaBaresis, MepeHocHas: MarHuTHO-MapkepHas nocka, Wi-FI; Hoytoyk Acer
ExtensaE2511-30BO; Dkpan ¢ snekrponpuBogoM 236*147 cm Trim Screen Line;
[TpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[Toxcucrema crnenuanu3upoOBaHHBIX KpemieHuid obopynoBanuss CORSA-2007
Tuarex; Ilomcuctema Buupeokommytaiuu; Ilogcucrema aynuMoKOMMYyTallud U
3BYKOYCHUJICHUSI; aKyCTUYecKasi cuctema Jijisi moroiouHoro montaxka SI 3CT LP
Extron; mmudposoii ayauomnponeccop DMP 44 LC Extron)

B uyurtanenbix 3anax Hayunoit oubnuorexku [IBDY npenycMoTpeHsl paboune
MecTa JUisl JII0JIed C OTPAaHMYEHHBIMM BO3MOKHOCTSIMH 3/I0POBBS, OCHAIIIECHBI

IUCIUIesIMM W npuHTepamMu  bpaiins;  000pynoBaHHbIE  MOPTATUBHBIMU



YCTPOMCTBaMHM JIsl YTEHUSI TIJIOCKOMEYATHBIX TEKCTOB, CKAHUPYIOIIUMHU U
YUTAIOIIMMH MAIMHAMH, BHJICOYBEJIECUNUTEIEM C BO3MOYKHOCTBIO pEryJsilun
IBETOBBIX  CIEKTPOB;  YBEIMYMBAIOUIMMU  DJEKTPOHHBIMH  JIylaMH U
yIIBTPa3ByKOBBIMU MapKUPOBILIUKAMHU.

B nensx obecnieueHus crenuaibHbIX YCIOBUN 00yUYeHUs MHBAJIUIOB U JIMIL C
OTPaHUYECHHBIMA BO3MOXXHOCTAMH 3710poBbsi JIBDY Bce 3manust o00pyI0BaHBI
naHaycamM, JU(PTaMH, TOJBEMHHKAMH, CHCIUAIN3UPOBAHHBIMU  MECTaMH,
OCHAILIEHHBIMU  TYaJIETHBIMA KOMHAaTamH, TaOJWykamMu  WHGOPMAIMOHHO-

HaBHFaHHOHHOﬁ CHCTCMBEI.
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l. Ilnan-rpa¢guk BHINOJHEHUS CAMOCTOSATEIbHOU PadoThI 10

JUCIHUIIJINHE
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) o0paTHOM  MaTpHIBl,  pEIICHHE ydacTue B 00CyKIeHUN
CHCTEM  JIMHEWHBIX  ypaBHEHUU BOIIPOCOB I10 TEMam
MeronoM Kpamepa u I'aycca 3aHATUN U 3aJ]aHUN.
N3yyeHue TeOpeTUUECKOM 4acTh IIposepka HaMuus
TEMBI, BBITIOJIHCHHE 3aJaHUH IIO JIEKLIUH, pelIeHHS
TeMaM: paHr MaTpumbl, 0a3uc WHJIUBUIYAIBHOTO
NunuBunyansHoe
CHUCTEMBI BEKTOPOB, 00Illee PEIICHUC 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
TEMbl, BBINOJIHEHUE 3aJaHUN TI0 JICKUWH, pEIIEHUS
temaM Paznena 8 u Paznena 9. WHJIUBUYAJIBHOTO
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) o0pas3a JIMHEHHOTO oreparopa, y4acTue B 00CYKICHUU
coOCTBEHHBIE BEKTOpA, IPUBEICHUE BOIIPOCOB [0 TEMaM
MaTpuL JINTHEWHOTO OIlepaTopa K 3aHATUH U 3a1aHUN.
JINarOHAJTLHOMY BHILY
TTOATOTOBKA K N3yyeHne TeEOpeTHUECKOM 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

TemMbl W OpPHEHTHPOBOYHOE COJEPKAHHE AHAIUTHYECKHX,

HCCICA0BATEC/IBbCKUX U TBOPYECCKHUX 3aJaHuM

HAYYHO-

HNuauBuayanabHoe 3a1anue 1 (y KaKI0ro CTyAeHTa CBO BaApUaHT).

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 CIIocoOamu:
a) pasJIoKUB IO PJIEMEHTAM TPEThEU CTPOKU;
0) moay4uB 3 HYJISI B UETBEPTOM CTOJIOIE U PA3JIOKUB 10 HEMY;

B) Haiitn munop M24 1 anreOpandeckoe JONoIHeHNe Aqz onpeaenuTens A ;

3 1 2 5
1 0 1 4
A= :
2 3 5 1
1 1 2 0
4. Pemute cucremy meromoM Kpamepa, mpu stom: a) A BBIYHCIUTE 110

PaBUJTy TPEYTOILHUKOB; 0) A BBIYUCIHTD, PA3NIOKUB [0 EPBOIA CTPOKE; B) A,

BBIYHCIIUTD, Pa3JIOKUB 110 BTOPOMY CTOJ'I6I_Iy; F) Ag BBIYHUCIIUTD, IIOJTYYHUB HYJIHU B

KaKOM-JIN0O CTOJIOIIE U Pa3IOKUB 110 HEMY.



3)(1 + 2X2 + X3 = 6,
2Xl +3X2 + X3 =l,
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:

KX1+X2+ X3+ X4: O,
2X1+ X2 + X3— X4 = 3,
— X —Xo+ X3+ Xg= 0,

2Xy —3X3 + 4X%4 =-9.

S

Q. Onpenenure, 4TO NMPOU3OUAET C KBaApaTHOW MaTtpuied A nopsaka 10 mpu
YMHOKEHHUH CJieBa Ha TpaHCBEKIHIO Ty (5).

NupuBuayajabHoe 3aganme 2 (y KaxKI0ro CTy/leHTa CBOi BAPMAHT).
1.Bbluncnure paHr MaTpuIbl ABYMs cHocoO0amMu: a) METOAOM OKaWMIICHUs

MUHOPOB; 0) C TOMOIIIBIO AJIEMEHTAPHBIX MPeoOpa3OBaHUM.



4 10 1

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

2.Haiimute cpemu BEKTOpPOB aq, Q,, Oz, Q4 0a3nuc IJWHEWHOH OOOJIOYKH
L(a,, a,,as, a,) ¥ KOOpAUHATHI OCTAJIBHEIX BEKTOPOB B 9TOM Oa3mce.

a, =2;2;7;, -1),a,=3; —1; 2; 4),a; =(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=({1,11),1,=(0;1;1),l3=(0;0;1), x = (1;2;3).
4.ViccrnenoBaTh CUCTEMY Ha COBMECTHOCTh M HAWTH OOIIIee pellieHne CUCTEMBI.

(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. Jlaus! Bektoper A M D . Haiiru: 1)@ - (b — 3); 2)‘5‘; 3)cos(a, C), ecin
Cc= 2§+5; 4)COSP s a; 5)‘é+5‘; 6)npya.

3=(4;5,6),b=(—2;—8;—6).



2. Jlaubl BekTopbl @ U D . Haittu: @) @-4b; b) NP5 (23 — 35);

C) COS(— a+2b, 35) ,eCIIH

VAN
_ T _ o _ T 7T
a=3m-n, b:m+2n,\m\:3,\n\:2,(m , n]:—.
3. HaﬁTH Iiomaab HapaJIHeHOFpaMMa, HOCTpOGHHOFO Ha BCKTOan
— _ — — A—»
c=a+4b n d=3a-b, com [d|=3, |b|=4, (@, b)=150°.

4. Jansl sepmmasl nupamuasl ABCD @ A (2, 1, O); B (5, 3, 1); C (0, 1, 2);

D (4,3,1). Hairu:
1) mnomans tpeyronsuuka ABC | 2) cos ZDAB,
3) Beicory AABC, onymennyro u3 C ma AB ,4) 06sem nupamuasr 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).. Haiirtu:

1) ypaBHEHHS BCeX CTOPOH B 00IIEM BHUJIC,

2) ypaBHeHHs Bcex BhICOT B o0meM Buze (AN, BN,, CN3);

3) ypaBHeHHus Bcex MenuaH B obmieM Buie (AMi, BM;, CMy);

4) tgA;

5) ypasuenus npameix AE u AE;, mpoxonsmux nox yriaom 45° k AC;
6) Touky B1, cuMMeTpuuHyto Touke B otHOCHTENnBHO AC;

7) paccrosiaue ot Touku C 10 npsmoit AB;

8) ypaeHenue npsimoit CCy, mpoxosiiei napamienbHo AB;

BS

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

10)amuny croponsl AB; 11) amuny Mennansl 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. SIBNIAIOTCA JIU ClIeAyIOIUe IpeoOpa3oBaHusl BEKTOPHOTO NpocTpaHcTsa R3
muHelHpiMU. Ecu npeoOpa3oBanue IMHEMHOE, TO HAWIUTE €ro MaTpUILy B
ctanaapTHoM Oaszuce. [Tyctb x = (x4, X5, X3).

a) (x) = (x1 + x2; %1 + x5 — X35 X1 + x5 + X3).



0) p(x) = (X1 + x2; X, — x3;x3 — 1).

2. JI1st nTMHENRHOTO onepaTopa ¢ HalauTe SAPO U 00pas.
Iycte @(xX) = (d,%)-d,rne d = (1;2;3)
s (L0 (1), 4= (O
. Ilyctb ¢ mmeeT matpuity A = 5 _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.  Jlumelinsli 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+x2,g2(x)=1+3x+2x2
1 0 0

gz(x) = x + x?

5. JIuHeiHbIN oniepaTop ¢ MEPEBOAUT Oa3UCHBIC BEKTOpA € U €, B DJIIEMEHTHI A, U
a, COOTBETCTBEHHO. Halinute COOCTBEHHBIC 3HAUYECHHUS M COOCTBEHHBIE BEKTOpa
oreparopa ¢.

a, = —281 - 62; a, = eq
6.Haiimure ©Oa3uc, B KOTOPOM MaTpWIla JIMHEHHOTO OIepaTopa HMMEET

JMaroHajabHbIN BuI. Ecin B HEKOTOpoM 0Oa3uce MaTpuila JIMHEHHOTO omepaTopa

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

MIMEET CIEAYIONINA BU;
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IHacnoopr

(oH1a OLIECHOYHBIX CPEACTB
o AucHuIuInHe «JIuneiinas ajareopa»

Kon u popmympoBka KoMneTeHIMA

Irtanbl GOPpMHPOBAHMS KOMIIETEHIIUH

OK-4

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

COOTBETCTBUU c
PETHOHAIBHOTO U
Tpyna (hpopmMupyercs 4acTUUHO)

MOTPEOHOCTIMU
MHPOBOI'O  pPBIHKA

3HACT

COBPEMEHHBIE METOJIbI "
WHCTPYMEHTApUM JINHEHHOW anredpbl
Y aHAJIMTUYECKON T€OMETpUN

yMeeT

UCITIOJIb30BAaTh METO/IbI U
UHCTPYMEHTApUIN JTMHEHHON anreOpsl
U AHWIMTUYECKOM TIE€OMETPUM  JUISA
pELIeHUs] TUIOBBIX MaTEMaTUYECKUX
3amad B JTOM cdepe U BOCHPHUATHS
COBPEMEHHBIX TEKCTOB o
SKOHOMUYECKON TEOPHUH

BIIaJEET

METOJaMH ¥ HHCTPYMEHTapHeM
JUHENHON anreOpbl U aHAJTUTUYECKOMN
TeOMETpUM ISl  BOCIPUSATHS U
UCTIOJIb30BaHUSl JIOCTMIKEHUH HAyKH,
TEXHUKH B MPOodeCcCHOHATBHOM cdepe

OK-5

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

nesTeNIbHOCTH ((hOpMUPYETCsl YaCTUYHO)

3HACT

METOJIbl, HHCTPYMEHTapHil U 0a30BbIe
pe3yabTaThl JIMHEHHOW airedOpbl U
AHAJTMTUYECKON reOMEeTpUH

yMeeT

HCIOJIB30BATh METO/BI "
UHCTPYMEHTApHUH JIMHEHHON anreOpsl
W AHAJIUTUYECKOM TE€OMETpUM s
aHanusa KOJINYECTBEHHBIX
COOTHOUICHUM,  PEIICHHUS  CHUCTEM
JIMHEHHBIX YPaBHEHUN

BJIAJEET

CIICNUAJIBHBIMHU  TCOPCTUYCCKUMHU U
NPAKTUYECKMMHM METOJIaMU JIMHEWHOMN
anredpbl U aHATTMTUYECKONW TeOMETPUHI
i (opMalIM3alui  SKOHOMHUYECKOM
nH(}OpMallUY U ee aHaIu3a

Kontpoaupy OueHoYHBIE Cpe/ICTBA
emMble
Ne pasaesbl / Koab! u 3Tanbl popMupoBaHus NMPOMEKYTO
n/n TeMbI KOMIIETEH i TeKy Wil KOHTPOJIb aTqullezun
JAUCUHUIIAH
bl i
1 | Pasgen 1, OK-4 | 3naer cospementpre | KOHCTEKT (ITP-7); Bomnpocsl k
Tema 1, Tema METOBI u JK3aMEHY
2 HECTpyMeHTApHH KOHTpOJIbHAs paboTa | 5 g 40 (
oy 1-3 (HP-Z); VO _1)
Pasnen 21, JUHEWHOU  anreOpel U
AHAJINTUYECCKOU U3 1-6 (ITP-13,




Tema 1, Tema reOMETPHH [1P-15)
12’a31[en 31 Ymeer ucnonb3oBath | KoHcrekt (I1P-7); Bomnpocsl k
' METO/IbI U | KOHTpOJIbHAsI paboTa | sK3ameny 1,
Tema 2, Tema MHCTpYMEHTApHUii 1-3 (ITP-2); 5,8 -40 (
3 nuHelHoW  amredbper  u | U3 1-6 (TTP-13, YO -1)
Paznen 4, AHAIMTHYCCKOM I1P-15)
Tema 1, Tema FeOMETPUH JJIsl PEIICHUs
2 THUIOBBIX MaTeMaTHYECKUX
Pasnen 8, 3amady B OJTOH cdepe u
BOCTIPUSTHS COBPEMEHHBIX
Paznen 9 TEKCTOB 1o
SKOHOMHUYECKON TEOPUH
Bnameer wmeromamu  u | KoHcmekt (ITP-7); Bompock! k
WHCTpyMEHTapueM KOHTpOJIbHAst paboTa | sK3aMeHy
nuHedHOM  anre6per  u | 1-3 (TIP-2); (YO -1)
AHAIMTUYECKON A3 1-6 (ITP-13,
Tr€OMETPHH s | ITP-15)
BOCTIPUSITHS u
WCIIOJIb30BaHUS
JOCTHKEHUI HayKH,
TEXHUKHU B
npodeccuoHaIbHON cdepe
Paznen 1, OK-5 3Haer Mmetonsl, | koHcnekt ([TP-7); Bompocsr k
Tema 1, Tema WHCTPpYMEHTapui U | KOHTpOJIbHAs paboTa | FK3aMeHY
2 0a3oBbIC pesynbratel | 1-3 (TTP-2); (YO -1)
Paszen 2| nuHeitHoW  anmreOpet  u | /3 1-6 (ITP-13,
’ AHAJTUTHYECKON [1P-15)
Tema 1, Tema reoMeTpHm
2 YmMmeer ucnoip30Bath | koHcnekT ([1P-7); Bomnpocs! k
Pazpen 3lI, METOIBI U | KOHTpOJIbHAs paboTa | IK3aMeHY
Tema 2, Tema WHCTPpYMEHTapUi 1-3 (TIP-2); (YO -1)
3 nuHeitHoW  amreOpet  u | /I3 1-6 (ITP-13,
Pasnen 4, AHATTUTHYECKOU [1P-15)
Tema 1. Tema TreOMEeTpUM JJs  aHalu3a
’ KOJIMYIECTBEHHBIX
2 COOTHOULICHUH, pELICHUs
Pazzien 8, CHCTEM JIMHEHHBIX
Paznen 9 ypaBHEHUH
Braneer cnenuanpabiMu | KoHCTeKT (TTP-7); Bomnpocsl k
TEOPETUUECKUMU U | KOHTpOJbHAs paboTa | IK3aMeHy
npaktruyeckumu metogamu | 1-3 (ITP-2); (YO -1)

JUHEWHOW  anredpel U
AHATTUTUYECKON
reOMETPUHU JUTSt
dhopmanmzanuu
SKOHOMUYECKOU

nH(}OpMalLIUY U ee aHaJIn3a

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

3adyeTHO-IK3aMeHAIlMOHHbIE 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 paznoxeHUH MaTPUILIBl B MPOU3BECHUE HECKOJIBKUX TPAHCBEKIIUI
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 O CyIIECTBOBAaHWM 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  MATpPUILI  C  TIOMOIIBIO  DJIEMEHTaPHBIX
npeoOpa3oBaHUM.

13.JIuneitnoe npocTtpancTBo. [Ipocrelinue cBOCTBA TMHEHHBIX TPOCTPAHCTB.

14.JTuHeiiHast 3aBUCUMOCTh BEKTOPOB. PAaBHOCUIILHOCTD JBYX OINPEICTICHUM.

15.ba3uc mpoctpancTBa. TeopeMa 00 omepanusx CJIOKEHHUM U YMHOXXEHUHM 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-Kamnennu o 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.

217.Jlenenuie oTpe3ka B JaAHHOM OTHOIIICHUHU.

28.BexropHoe mpousBeneHne BeKTopoB. CBOKCTBA.

29.BekxropHoe mpou3BeIcHue BEKTOPOB B KOOPAUHATHOM Popme.

30.CmermanHoe npousBeieHne BeKTopoB. CBOWCTBA.

31.YpaBHeHHE MPSAMOIA Ha TUIOCKOCTH.

32.IlonsipHas cucteMa KoopauHat. HopmanbHoe ypaBHeHHe nipsimoii. Paccrosinue
OT TOYKH JI0 IIPSIMOM.

33.Yron Mexay mpsMbIMHA. Y CIOBUS MapauieIbHOCTH W TEPICHIUKYISIPHOCTH
IPSMBIX.

34.HopmansHoe 1 00111ee ypaBHEHUS TIIIOCKOCTH.

35.CBsi3Ka TUIOCKOCTEH. YpaBHEHHUE IIOCKOCTH, IIPOXOAIIEH dyepe3 TPHU TOUYKH.
VYpaBHEHUE MIIOCKOCTH B OTPE3KaXx.

36.¥Yron MEXTY [UIOCKOCTSIMHU. VYcnoBus napauieIbHOCTH 51
MEePIECHIUKYIISIPHOCTH TLIOCKOCTEM.

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

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

39.IIpsmast v IIOCKOCTb.

40.JIunelinpie onepaTopbl. MaTpuiia JTMHEHHOTO 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.

44.0Onepanuu HaJl TMHEHHBIMUA ONIEpaTOpaMu.

45.Teopema 0 MaTpuIiax CyMMBbI U TIPOU3BEACHUS JTMHEHHBIX MPE0Opa3oBaHUM.

46.TeopeMa 0  paBHOCWIBHOCTH  YCIOBUH ANl HEBBIPOXKIECHHOTO
npeoOpa3zoBaHusl.

47.XapakTepuCTUUECKUII MHOTOWIeH JHHEeWHoro 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.Hopmupoannsie mpoctpaHcTBa. CBOMCTBA.

53.IIporecc opToroHaNM3aIMy 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
KBaJAPaTUYHOU (POPMBI.

57.3HakoomnpeieJICHHbIE U 3HAKOTIEPEMEHHbBIE KBaapaTudHble popmbl. Kputepuit
CunbBecTpa 3HAKOONPEEICHHOCTH KBAAPATUIHON (OPMBI.

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

TJIABHBIM OCSIM).

3agaum HA DK3aMeH



1.Bepuo 1am pasenctso (A-B)T = AT - BT, o6Gocnyiite, npusemure
nokasatenseTso, rae (A)T — onepauus TpaHCHOHMPOBAHKS MATPUIL.

2. Ilyctb A — xBagpatHas maTpuna pasmepHoctd 4. Uto mpowmsoiiger ¢

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

rae T;j(a) -- TpancBeKus nopska 4.

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

ecin i>7) paBeH IIPOU3BEICHUIO JAArOHAJIbHBIX AJIEMEHTOB
|Al = ay1 - azz* ..." App.

4. Kak U3MEHUTCS OTPEICTUTENb MOpsiAKa N, ecIu:

a) y BCEX €ro AJIEMEHTOB U3MEHUTh 3HAK HA MTPOTUBOIOJIOKHbIN;

6) €ro HGpBLIﬁ CTOJ'I6€I_[ IIOCTAaBHUTBb Ha ITOCICAHCC MCCTO, a OCTAJIbHBLIC

CTOJIOIIBI CIBUHYTH BJIEBO, COXPAHSISI X PACIIOJIOKEHHE.
2 .
5. Paznoxute matpuiyy A = 5 1) B BUAC TIPOM3BEACHHS THArOHAIBHOM

MaTpHULIbl U HECKOJIBKUX TPAHCBEKIIHU.
6. [Iycte ompenenutens Matpunbl A paBeH 7. CymiecTByeT jm oOpartHas

MaTpula JIJIsi MAaTPULIBI A U YEMY PaBEH €€ ONpPEAEIUTEND?

1 0 O
7. Hatigute onpenenutens matpul X, ecmu A=(0 2 0, |B|=12u
3 -1 3
AX = B.
ay +bx =c
8. Cuctema {cx + az = b wmMmeer eAMHCTBEHHOE perieHue. Jlokakurte, 4TO
bx+cy=a
abc # 0.
ay +bx =c

b, ecnu abc # 0.

9. Pemmte cucteMy JMHEMHBIX YpaBHEHUH | CX + az
bx+cy=a

1 0 O
10. Ecou A=|0 2 0. CymecrByer jau oOpaTHas Marpuia 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. Pemmuth cucteMy JMHEWHBIX YpaBHEHHMH C TIOMOIIbIO 0OpaTHOMN

MaTpULbI

{3x1 + sz = _9
2x1 + 3x2 = —6

13. SIBasieTcs M MHOXKECTBO KBaJIPATHBIX MATPHI] BTOPOTO MOPSAIKA BUIA:
a) {A = (aij)| A11 + Ay = 1}
6) {4 = (ay)l ay = —a;1}
B) {A = (aij)| trA = a1 +ay, = 0}
JIMHEWHBIM IIPOCTPAHCTBOM.
14, [TokaxxuTe, YTO €CIIM CUCTEMA BEKTOPOB €4, ..., €, COAEPKUT HYJIEBOU
BEKTOp, TO OHa Oy/eT TMHEHHO 3aBUCUMOM.
15. JIOKaKHTe, 4YTO eq,e,,e3 — o0pasyloT Oasuc B R® u Haiigure
KOOPJIMHATHI BEKTOPA X B 3TOM Oaszuce:
e;=(1;1;1),e, =(1;1;2),e5 =(1;2;3), x =(6;9;14).
16. Hailigute 0a3uc B MpoCTpaHCTBE MATPUL KBAJIPATHBIX Mopsaka 2 A =
(aij) TaKuX, 4TO d;; = Qjj.
17. Haiinute Bce 3HaueHuss A, MpPH KOTOPHIX BeKTOp b nmHEiHHO
BBIPA)KAETCS Yepe3 BEKTOPHI A4, A, d3.
a; = (3;2;6),a, =(5;1;3),a; =(7;3;9), b = (4; 2;5).
18. BoisicHuTe, SIBISETCS JIM CIEAYIOIIAasi CUCTEMAa BEKTOPOB JIMHEWHO
HE3aBUCHUMOW:
a; = (2;-3;1),a, =(3;,—-1;5), a3 = (1; —4; 3).
19. HaiimuTte pasmMepHOCTh 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. SIBistercs
ATO MHO>KECTBO JIMHEHHBIM MIpOCcTpaHcTBOM. Ecim 11a, To KakoBa ero pa3MepHOCTb.

21. OGpa3yIoT I BEKTOpa d;, d,, A3 Oa3KC B mpocTpaHcTse R3.

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

22. JluneiiHoe  mnpeobpasoBanue  @:R3 - R3  umeer  matpuiy

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

S Oy

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

BUA:

24, B tpeyronbauke ABC touka M cepeauna ctoponsl AB. Haiinurte
extop CM, ecii CA = @, CB = .

25.  OnpeeNnTh U MOCTPOUTH BEKTOp € = d X b, ecu @ = 20+ 3], b =
37 + 2k, rne 1,J, k — opri.

26.  BpluMcaIuTh  Yyrom  MeXIy —JAMAroHaJdsMH  [apauielorpamma,
MOCTPOEHHOTO Ha BekTopax d = 20+ J, b = —2] + k, rae 1, ], k — opTsL.

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

28.  Bekrop cocrasnser ¢ ocsimu OY u OZ yrasr 60° u 120°. Kakoii yron

OH cocTaBJisieT ¢ ochbro 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. CoctaButh ypaBHeHUE Meauanbl AE B TpeyrojibHUKE ¢ 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
paguyc-BEKTOpPY OM. Hanmmmre ee YPaBHEHHE.

Oter: x — 2y — 3z — 14 = 0.

35. Havinure HOpManbHBIN BEKTOP MIIOCKOCTH, MPOXOISAIIECH 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) u nepneHIuKyIIpHOA K TUIOCKOCTU X + 2y + 2Z —
4 = 0.

Otger: 2x — 2y +z—2 = 0.

37. Jlnst ypaBHEHUS NPAMOI

{x+2y+3z—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
OtBeT: cos @ = NG

39. Haiinutre TOuKy mepecedyeHus mpsamont x =2t —1, y=t+ 2, z =
1 — t ¢ 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, x3) @(x) = (x3,%3,%; + 2%,)
6) p(x) = (X1, %, + x5, x3 + 1)
B) VA — MaTpHIIbl KBaIpaTHOM Pa3MEPHOCTH N
@ (A) = AT — onepanus TpaHCHOPMUPOBAHKS MATPHII.

Matpuiia IMHEeHHOTO oneparopa ¢ B 0aszuce e, e, UMEeT BUJL:

a=(5 %)

Haiinute MaTpuily THHEHHOTO oriepaTopa B 0asuce e; = 2e; — e,

e, = —3e; + 2e,.
IlycTh ¢ nuHeiHbIH onepaTop @: R? — R?, neiicTByIomuii Ha BEKTOP

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

Haiimute matpuity muHelHOTO omepaTopa ¢ B Oasuce a; = (1; 1), a, =

(1;2).
Haiinure pasmepHocTh 1 6asuc sapa u obpasa JIMHEHHOIo omepaTopa

¢ , KOTOPbI B HEKOTOPOM Oazuce MMeeT MaTPUILy

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

Ilycth @ u 3 nuHeiiHble npeobpaszosanus @:R3 - R3, yY: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).

Hailinute mMaTpuily TuHEIHOTO oniepaTopa ¢ - B CTaHIapTHOM Oaswuce.

[lycth @ u P nuHeiiHbIe npeobpaszosanus @:R3 - R3, Y:R3 - R3
Takue, 4to Q(x) = (X1 + X3, X5 + X3, X3 — x1), Y(x) = (%1 + x5, —

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

Haiinute wmaTpuily JHUHEHHOTO omepatopa ¢ +1 B CTaHIAPTHOM

Oasmuce.
SIBnsercs nu npeodpasosanue @: R? — R? Takoe, uto @(x) = (x; +
2X5,X5) I TF000ro X = (X1, X, ) HEBBIPAKICHHBIM.

JInHenHbINA onepaTop ¢ 3aJaH MATPULIEH:



0 3 0
A=(3 0 O
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

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

Onpenenure 3HAYEHUS MapameTpa A, IPH KOTOPOM BEKTOpa e; =
%(1;2; 2), ey =\%(1;—1;A) OpPTOTrOHAJIbHBI M  BXOJAT B
OPTOroHaNbHEIH 6a3uc mpocTpaHcTBa R3.

MoskeT M B MPOCTPAHCTBE MATPHI[ KBaIApPAaTHBIX IMOPSAAKAa 2 B
KayecTBe HOPMBI djeMeHTta A BbeicTymath Qyukuusa ||A| =
Jtr (ATA).

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

MOCTPONTE OPTOHOPMHUPOBAHHBIN Oa3HC.

KpuTtepum oleHKH CTYyI€HTa HA IK3aMeHe M0 AUCHUIIMHE
«/Inneiinas aareopa»

(mpoMeKyTOYHAA aTTecTalusa — IK3aMeH)



Banasl

(pefTHHTOBO
1 OLIEHKH)

Onenka
IK3aMEHA

(cranmaptHast)

TpeGoBanus kK c)OpMUPOBAHHBIM KOMIIETEHIIUSM

86-100

«COMAUYHO»

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
3aJa4aMH, BOMPOCAaMH U JPYTUMH BHJAMH TPUMEHEHHS 3HaHWH,
MpUYeM HE 3aTPYIHSETCS C OTBETOM IIPU BUIAOUIMCHCHUU 3aJlaHUU,
WCTIONB3yeT B OTBETE Marepual MOHOTpa(pHUEecKOr IUTEepaTypsl,
MIPABIIIHEHO 000CHOBBIBAET TIPUHATOE pemieHue, BJIa/IeeT
Pa3HOCTOPOHHUMH HaBBIKAMHU M NMPUEMaMHU BBITIOJHEHUS MPAKTUICCKUX

3a1a4.

76-85

«xopowor

OneHka «XOpoIIo» BBICTABISAETCS CTYIAEHTY, €CIIM OH TBEpAO 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 UX

BBITIOJIHCHMUA.

75-61

«y00611emeopu
MenbHO»

OHGHKa «YOOBJIETBOPHUTEIIBHO» BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJBKO OCHOBHOI'O MaTte€puajia, HO HC YCBOUII €ro I[CTaJICI\/'I,
JA0IMYCKACT HCETOYHOCTU, HEAOCTATOYHO IIPABUJIBHBIC q)OpMy.TII/IpOBKI/I,
HapymeHuA JIOTHYCCKOM IMOCJICAOBATCIIBHOCTHU B N3JI0KCHUHU
IIPpOrpaMMHOI0 MaT€purajia, UCILITBIBACT 3aTPYAHCHUA NIPHU OTBETAaX Ha

JOIMOJHUTEIIbHBIC BOIIPOCHI.

menee 61

«Hey0061emeo
pumenvbHo»

OLeHKa «HEYIOBIETBOPUTEIBHOY» BBICTABIISIETCS CTYIEHTY, KOTOPBII HE
3HaeT 3HAYMTENIFHOM YacTH NpPOTPaMMHOTO MaTepuana, JOIyCKaeT
CYILIECTBCHHBIC OIIMOKU, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHCHUSIMU
Kax
CTaBUTCS CTyJEHTaM, KOTOphIE HE MOTYT

BBITIOJIHACT MMPAKTHYICCKUC paGOTBI. IIpaBuUIIO, OIICHKa

«HEYAOBJICTBOPUTCIILHO»

MPOJO/DKUTE  OOydeHHe  0Oe3  JIOMOJHHUTENbHBIX  3aHATHH 110

COOTBETCTBYIOIIEN JUCIIUILIUHE.

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

MMPAKTUYECKOM YaCTU Kypca. BBINOIHIETCA CTyAeHTaMU BO BPEMS MPAKTHYECKHUX

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» HJIIH «YIOBIICTBOPHUTEIBHO». Ilpm modydeHUH
OLICHKU «HEYJIOBJICTBOPUTEIBHO» 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

0aJu1 HUXKE.

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

POTPaMMON):

1. BerurciieHue paHra MaTpHuil.

2. HaxoxaeHnue oOLIero penieHust CUCTEM JIMHEHHBIX YpaBHEHHH.

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. EBKIM10BBI IPOCTpaHCTBA.

KpuTtepuu olileHKH KOHTPOJLHOM PadoThI



OneHKa Onucanue

Omauyuno / 3aumeno 3aIIaHI/ISI BBIIIOJIHEHBI ITOJIHOCTBIO U a0COJIFOTHO IMpaBUJILHO.

3a7aHusl  BBINOJHEHBI TMOJHOCTBIO U TMPABWIbHO, HO PEIICHHUE
Xopowio / 3aumeno
COJICPKHUT HEKOTOPbIC HETOYHOCTH U HECYIICCTBEHHBIC OLTHOKH.

Ydoeﬂemeopumeﬂbﬂo/ 3a,HaHI/I${ BBITIOJIHCHBI HE IMOJIHOCTBIO, C CYIICCTBCHHBIMU OI_HI/I6KaMI/I,
3a4meHo HO IIOAXO04 K pCHICHUTIO, UJICA pCIICHUA, MCTO ITPABUJIbHBI.

Heyoosenemsopumenvno | 3ajaHusl HE BBIIOJHEHBI WM 3a/laHUS BBIIOJHEHBI YaCTUYHO (MeHee
/ He3aumeno 50 mpoLEHTOB), UMEIOTCS ITPyObIe OLITHOKH.

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

pe3yJabTaToB OCBOCHUA JUCIHUILINHDBI

Texkymasi arrecranmusi CTyJeHTOB. TeKylias arTecTainusi CTYJIECHTOB IIO
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 TNPAKTUYCCKHE 3aJaHusi) MO0 OIICHUBAHUIO
(bakTHYeCKNX pPe3yJbTaTOB OOYYEHHsI CTYICHTOB U OCYIIECTBIISACTCS BEIYIIUM
MPENo/IaBaTeIIEM.

OObeKTaMu OIICHUBAHUS BBICTYIIAIOT:

— y4eOHas JUCIUIUIMHA (aKTUBHOCTh Ha 3aHATUSX, CBOEBPEMEHHOCTH
BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MOCENIAEMOCTh BCEX BUOB 3aHSATUN IO
aTTECTYEMOM JUCIUIUIMHE);

— CTCIICHb YCBOCHHA TCOPCTUUCCKUX 3HAHUU (aKTI/IBHOCTB B XO0Af




OOCY)XICHHIA MaTepHaJIOB JICKI[UH, AaKTUBHOE YyYacTHE€ B JHCKYCCHSIX C
apryMeHTaMu W3 JOMOJHUTEIbHBIX MUCTOYHUKOB, BHUMATEIbLHOCTh, CIIOCOOHOCTh
3a/1aBaTh BCTPEYHBIC BOIMPOCHI B paMKax JTUCKYCCHU WU OOCYXICHUS,
3aMHTEPECOBAHHOCTh U3y4aeMbIMU MaTepUAJIaAMH );

— YPOBEHb OBJIQJICHUSI MPAKTUYECKHUMHU YMEHHUSIMH W HaBBIKAMU TI0 BCEM
BUJIaM y4deOHOW paboThl (Ompenensercs Mo pe3ysbraTaM KOHTPOJBHBIX padoT,
MPAKTUYECKUX 3aHSTUN, OTBETOB HA TE€CTHI);

— pe3yJIbTaThl CaMOCTOSITEIBHOM paboThl (3a7aHUs W KPUTEPUH OIICHKH
pa3meniensl B [Ipunoxenun 1).

IIpomexxkyTouHnasi arrecrauusi CTyJeHTOB. [IpomexyTouHas arrectarus
CTYJICHTOB IO AUCIUIUIMHE «JIuHEitHas anreOpa» MPOBOJUTCA B COOTBETCTBUM C
JIOKaJIbHBIMA HOpMaTUBHBIMU akTamMu JIBDY u sBisercs o0s3aTeIbpHOM.

Bua npomexkyTouHoil aTTecTanmun — 3k3aMeH (1 ceMecTp), COCTOSIIMIA W3
YCTHOTO ompoca B ¢opme coOeceloBaHUS M HHIWBUIYAIBHOTO IMPAKTHYECKOIO
3a1aHus (B DK3aMEHAIIMOHHBIN OMJIET BKIIFOYAIOTCS JIBAa TEOPETHUCCKHUX BOIpOca 1
MpaKkTUYecKas 3a7a4a).

Kparkasi xapakTepucTHKAa TNpPoOUeaypbl NPUMEHEHHMSI HCIO0JIb3yeMOro
OIIEHOYHOI'0 cpeacTBa. B pe3ynbTaTte MOCEMICHUS JICKIUM, MPAKTUYECKUX
3aHATHH CTYJIEHT TMOCJEAOBATEIbHO OCBaMBAET MaTepUasibl JAUCHUIUIMHBI U
M3y4aeT OTBETHI HA BOMPOCHI K 3a4YETY, MPE/ICTABJICHHBIC B CTPYKTYPHOM DJIEMEHTE
dOC V.. B xome nOpOMEXKYTOYHOM aTTeCTAllMM CTYJEHT TOTOBUT
WHIUBUTyaJIbHBIE TTPAKTUYECKUE 3aaHUS U BBITIOJHSIET TPU KOHTPOJIbHBIE PAOOTHI
(MHAUMBUIyaIbHBIE TTPAKTUYECKUE 3aJ]aHUs Pa3MEIICHblI B CTPYKTYPHOM 3JIEMEHTE
dOC 1V.2). Kpurepuu OILEHKM CTyJEHTa Ha DJK3aMEHE IIPEJICTABJIICHHl B

ctpykrypaoMm snemente @OC 1V.3.



