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ABSTRACT

of scholastic-methodical complex of discipline "'Linear Algebra"

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 pado4eil mporpaMMe JUCHUTINHBI
«/Iuneinas anredopa»

VYueOunii Kypc «JIuneitHas anreOpa» mpeaHa3HAYeH [JIsl CTYACHTOB
HaIpaBJICHUS 38.03.01 DKOHOMHKA oOpa3oBarenbHas mporpamma
«ToBapoBeneHue.

HuctuminHa «JIuHeitHas anreOpa» BKIIOUEHA B COCTaB 0a30BOM YacTH
0Js10Ka «/{ucuumInHbl (MOTYIIN )».

OO6mast TPyJOEMKOCTh OCBOCHHUSI JUCUMILIUHBI COCTABIISIET S 3a4eTHBIX
equanI, 180 wacoB. Y4eOHBIM IUTAHOM IO JAHHOMY HANPABJICHHUIO IO 3TOMH
JTUCITUTIIMHE TIPEITyCMOTPEHBI JICKITMOHHBIC 3aHATHS (36 9acoB), MPaKTUYECKUC
3aHsaTHs (/2 4aca), caMocTosITeNbHast padota (72 daca, B TOM 4Hcie 54 4acoB Ha
MOATOTOBKY K 3K3aMeHny). JlucuurminHaa peanusyercs Ha 1 kypce B 1 cemectpe.

HucrumnHa «JIuneiHas anreOpay» MO3BOJSET MOATOTOBUTH CTYACHTOB K
OCBOCHMIO psJa Takux [JUCHUIUIMH Kak «BBegeHue B SKOHOMHUKYY,
«Marematnueckuid  aHanmu3», «Teopust BEpOSTHOCTEM MW MaTeMaTHYeCKas
CTATUCTUKAY.

Conepxxanue JUCHUIUIMHBI OXBATBHIBAECT CIEAYIOIIMKA KPYr BOMPOCOB:
MAaTpULbl W ONPENCIUTENH, CHUCTEMbl JIMHEUHBIX YPAaBHEHUM, JIMHEHHBIC
MPOCTPAHCTBA, JIMHEWHBIE OMepaTopbl W  MPeoOpa3oBaHUs, EBKJIMIOBHI
MPOCTPAHCTBA, KBaJpaThuuHble (OPMBI, BEKTOpHAs airedpa, aHaIuTAYECKas
r€OMETPHUS Ha IUIOCKOCTU U B IPOCTPAHCTBE.

HaBbiky, mofydyeHHblE TpU HU3YYeHUU Kypca «JIuHeiiHas anrebOpa», B
JajgpHeWIeM OyIyT WCHOJIb30BAThCS MPH M3YYCHUH TaKUX JUCHUIUIMH Kak
«Marematuueckuii  a”Hanus», «CtaTucTtukay, «OKOHOMeTpuka», «Teopus
BEPOSITHOCTEM W MareMaTrhdeckass  CTaTUCTHKa»,  «MaKpOSKOHOMUKaA,
«MUKpOSKOHOMHUKA»,  «MakposkoHOMHUKA  2»,  «MHUKPOSKOHOMHKA  2»,
«IOKOHOMETPHKA 2.

Heas aucuMminHbl — (GOPMUPOBAHUE Y CTYIECHTOB YCTOMYMBBIX 3HAHUU
OCHOBHBIX METOJIOB JIMHEHHOUN anreOphl U aHAIUTUYECKOW TEOMETPUHU, a TaKKe

Pa3BUTHC AHAJIMTHYCCKOTI'O, JJOTHYECKOrIO, TCOPETUKO-MHOXKXCCTBCHHOI'O 141



AITOPUTMHUICCKOT'O MBbBIIJICHUNA, IIPUBUTHC HaBBIKOB HUCIIOJIb30BaHUA
MATCMAaTUICCKOTO HMHCTPYMCHTApUA JII PCIOCHUA IIPUKIIAJHBIX COIHAJIBHO-

OKOHOMMNYCCKHX 3a1a4.

OcHOBHBIE 3aJa4H:

* TI03HAKOMUTh  CTYJAEHTOB C  CYIIHOCTHIO, BO3MOXXHOCTSAMH U
MPaKTUYECKUM 3HAYECHHEM MAaTeMaTHYeCKOr0 MHCTPYMEHTapHs W ammapara Kak
OJTHOTO M3 METOJI0B (pOpMaTU3AINH U TTO3HAHUS SKOHOMUYECKON PEATbHOCTH.

* 1aTh MpEACTaBICHHUE OO0 OCHOBHBIX METOJaX M 0a30BBIX PE3yJbTaTax
JUHEWHOU alreOphl U aHAIUTUYECKON T€OMETPUH.

* chopMHpOBAaTh HABHIKA DPEIICHUS THUIIOBBIX 3374, CIIOCOOCTBYIOIINX
YCBOGHHMIO OCHOBHBIX TOHSATHUH M 3aKPEIJICHUIO BBIUMCIUTEIBHBIX HAaBBIKOB,
HEOOXOIMMBIX JJISI PEIICHHS MaTeMAaTHYECKUX U SKOHOMHYECKUX 3a/1ay.

* Ppa3BUTh YMEHHE JIOTUYCCKU MBICIUTH, ONMEPUPOBATH C aOCTPaKTHHIMHU
00BEKTaMH M OBITh KOPPEKTHBHIM B YIMOTPEOJEHUHM MATEeMATHUYECKUX TOHATHH H
CHUMBOJIOB JIJIsl BEIPQKEHUS KOJUYCCTBEHHBIX U KAUECTBEHHBIX OTHOIICHHM.

* chopmupoBaTh METOJIMYECKYIO 0azy TSt JaJbHEHIIEero
CaMOCTOSITCTLHOTO ~ M3YyYEeHHS  METOJIOB W  HMHCTPYMEHTOB  3KOHOMHKO-
MaTeMaTHYeCKOTO0  MOJICTUPOBAHMS W aHajau3a B MpodecCHOHATBHON

JESITETIbHOCTH.
B pesynprare wW3ydeHus J@aHHOM AWCIUIUIMHBL Yy  OOYYarOIIUXCS

bopMHpYIOTCS  CIEAYIOMMEe  OOIIEKYJIbTYPHBIE  KOMIETEHITMU  (DJIEMEHTHI

KOMITETEHIIUN):

Koa u dpopmyaupoBka
(bopmy:Hp Jransl popMUPOBAHUS KOMIIETEHIIUN

KOMITETEHIMHU
COBPEMEHHBIE METOJIBI U MHCTPYMEHTAPHUI JTUHEHHOU
OK-4 3Haer p A HMHCTPYM p
anreOpbl U aHATUTHYECKOM FeOMeTpHH
CIOCOOHOCTH TBOPYECKH
BOCIIPHHHUMATh ¥ HCIIOJIb30BATh WCIIOJIB30BaTh METOAbl U MHCTPYMEHTAPUI JTUHEHHOU
JIOCTHIKEHHS HAYKH, TEXHHKH B Ymeer |anreOpbl U aHATUTUYECKOH T€OMETPUHU JULL pelIeHNs
TUIIOBBIX MaTeMaTHUYeCKUX 3aJad B 3TOM cdepe u




npodeccuoHabHOU chepe B
COOTBETCTBHUH C IOTPEOHOCTSIMH
PETHOHAIBHOTO © MUPOBOTO
phIHKa Tpyaa (hopMupyeTcs

BOCIIpUATUA COBPCMCHHBIX TCKCTOB oo

SKOHOMHYECKOH TCOPHUU

METOJIaMU U MHCTPYMEHTApUEM JIMHEHHON anreOpsl U

AQHAJTUTHYECKOW TEOMETPHHM Ui  BOCIPHUATHA U
YaCTUYHO) Buaneer .
UCTIOJIb30BaHUSl JIOCTH)KEHUH HAyKH, TEXHUKUA B
npodeccuoHaIbHOu chepe
OK-5 Jumer | METOABL UHCTPYMEHTAapuil U 0a30Bble pPE3yJIbTaThl

CIOCOOHOCTH MCIOJIb30BATh
COBPEMEHHBIC METOIbI U
TEXHOJIOTHH (B TOM YHUCIIE
nH(POPMAIOHHEIE) B
npodeccuoHanbHOM
nesTenbHOCTH ((hopMUpyercst
YaCTHUYHO)

JMHEWHOW anreOphl M aHATUTHYECKONW T€OMETPHH

KCIIOJIb30BaTh METOAbl U MHCTPYMEHTAPUIN JTMHEHHOU
anreOpbl U aHATUTHYECKON T'€OMETPHH JIsS aHaIu3a

Ymeer .
KOJINYECTBEHHBIX COOTHOIIICHUM, PEUICHUSI CUCTEM
JIMHEWHBIX YPAaBHEHUN
CIECLUATbHBIMA TEOPETUYECKUMH M TMPAKTUYECKUMHU
METOJaMH JIMHEHHOH anreOpbl W aHAIMTHYCCKOM
Bnaneer

reoMeTpun s opManmzanuu  3KOHOMUYECKOU

I/IH(i)OpMaHI/II/I Hn €€ aHajin3a

I[JUI @OpMHpOBaHHH BBIINICYKA3aHHBIX KOMHCTGHHHﬁ B paMKax OTUCIHHIIIIMHBI

«Jluneitnass  anreGpay»

WHTEPAKTUBHOTO OOYy4YECHUS:

IMPHUMCHATIOTCA

JICKUMS-TIPE3CHTAIUS,

CIeAyIOIIMe METOJbl  aKTUBHOIO/

JICKUUSA-TUCKYCCUSI, KEHC-

MCTO, BBIITOJIHCHUC I'PYIIIIOBLIX 1 HHAWBUAYAJIBHBIX TBOPYCCKUX 3aHaHHﬁ.




|. CTPYKTYPA U COJEP) KAHUE TEOPETUYECKOM YACTH KYPCA

Pazoen 1. Mampuuuwt u onpeoerumenu (9 uacoes)

Temal. Matpumnpl (2 yaca). Onepanuu ¢ marpunamu. CBoMCTBa ornepanui
HaJl MaTpuilaMd. YMHOXXEHUE MaTpHI] Ha TPAHCBEKIUIO U JHUArOHAJILHYIO
Marpuly. Teopema O pas3loKEHHMM MaTpPULbl B MPOU3BEACHUE HECKOIBKHUX
TPAHCBEKLMI U IMAarOHAJIIbHOW MATPHIIBIL.

Tema 2. JIluneiinasi 3aBHCHMOCTh M JIMHeiiHasi He3aBHcuMocTh (1 4ac).
CronOubl u crpoku. JIuHeWHass 3aBUCUMOCTb M JIMHEWHAasT HE3aBUCUMOCTb
cTOJIOLIOB U CTpoK. CBOWCTBAa JIMHEHHO 3aBUCHUMBIX M JIMHEHHO HE3aBUCHUMBIX
COBOKYIHOCTEN CTOJIOLOB U CTPOK.

1. Tema 3. Omnpemnesureaun (2 4aca). Onpenenutrenb MaTPHIIbI
pasmepHocTH N. Teopema ocHoBHas myia onpenenutens. OCHOBHbIE CBOMCTBA
onpenenurenen. JJoctaTouHOe yCIOBUE paBEHCTBA OIpenenuTeNns Hyw. Teopema
00 ompeeTuTeNN MPOU3BEICHUS IBYX KBAJPATHBIX MATPHUIL.

Tema 4. Paur marpunsl (2 yaca). [lonstue 6a3MCHOTO MHHOpPa MAaTpPHIIBL.
Teopema o 6aszucHom wmuHOpe. Panr marpuiel. Teopema o paHre MaTpHIIBL
DneMeHTapHble NpeoOpa3oBanust maTtpuubl. [IpuBeneHue MaTpullbl K BepxXHEH
TpaneneuaaibHOW ¢GopMe ¢ TOMOIIBI0  AJIEMEHTApHBIX  MPeoOpa30BaHUIA.
Boeluncinenre paHra MaTpHIbl C TOMOIIBIO AJIEMEHTapHBIX MPEeoOpa30OBaHUM.
CBoiicTBa paHra MaTpuLbI.

Tema 5. Oo6parHass matpuua (2 uwaca). [lonsTre 0OpaTHON MAaTpPHIIBL.
dopmyna s onpeneneHus oOpaTHOM MaTpuilbl. Teopema O PaBHOCHUIIBHOCTH
YCIOBUM [IJI1 CYIIECTBOBaHUS OOpaTHOM Marpullbl. BeruucieHue o0paTHOM
MaTPHIIBI C TTOMOIIBIO 3JIEMEHTAPHBIX TPEOOPa30BaHUM.

Jlureparypa: [1], . 1.

Pazoen 2. Cucmemot runeitnvix anzeopauueckux ypasuenuu CJIAY (4
uaca)

Tema 1. ITonsaTue CJIAY (2 yaca). MarpuyHas 3anuch CUCTEMBI JTUHEUHBIX

anrebpandeckux ypaBHeHUH. OCHOBHasi W pacUIMpPEHHAss MaTPUIBl CUCTEMBI.



Kputepuii COBMECTHOCTH CHUCTEMBI JIMHEWHBIX alreOpanvyeckux ypaBHEHHI
(reopema Kponekepa-Kanemnm).

Tema 2. IIpaBuiio Kpamepa (2 vaca). KpamepoBckue CUCTEMBI JIMHEHHBIX
anredpanueckux ypaBHeHuil. Teopema Kpamepa. Pemenre kpaMepoBCKHX CUCTEM
¢ nomotisio popmyn Kpamepa u ¢ mnoMonipto 00paTHO MaTpHUIIbL.

Tema 3. Metoa I'aycca (2 yaca). DnemeHTapHbIe MPeoOpPa30BaHUSI CUCTEMBbI
JUHEWHBIX anreOpandeckux ypaBHeHui. Meton ["aycca uccienoBaHus U penieHus
CUCTEMBl JIMHEWHBIX anreOpandyeckux ypaBHEeHHM. basucHbie W CBOOOJHBIC
HEHU3BECTHBIE.

Jlureparypa: [1], . 2.

Pazoen 3. Jluneiunvie npocmpancmea (5 uacos)

Tema 1. Ba3suc m pa3MepHOCTH JIMHEIHHOro mNpocTpaHcTBa (2 4aca).
[ToHsTe NMMHEWHOrO npocTtpaHcTBa. IIpocrenmme cineAacTBUS aKCHOM JIMHEMHOTO
npocrpancTBa. [Ipumepbl  JMHEHWHBIX  NPOCTPAaHCTB. basuc  JIMHENMHOTO
npocTpadcTBa. KoopauHaTel BEKTOpa JIMHEWHOTO IPOCTPAHCTBA OTHOCUTEIBHO
naHHoTO 6asuca. PasmepHOCTh JMHEHOTO mpocTpancTBa. CBsi3b MOHATUN 0Oa3uca
Y Pa3MEPHOCTH JINHEWHOTO IPOCTPAHCTBA.

Tema 2. IMoampocrpancrBa (1 wac). IloampocTpaHcTBa JMHEHHOTO
npocrpancTBa. lIpuMepsl JMHEHWHBIX NOANPOCTPAHCTB. IlOHsATHME JHMHEWHOU
000JIOYKH BEKTOPOB JIMHEMHOTO MPOCTPAHCTBA.

Tema 3. 3amena 06a3uca sguHeitHoro mpocrpancrBa (1 uac). @opmyibl
npeoOpa3oBaHus KOOPAMHAT BEKTOpPA JIMHEHHOTO MPOCTPAHCTBA MPU NEPEXOAE OT
OJIHOTO 0a3uca MPOCTPAHCTBA K JIPYTrOMY.

Tema 4. ®dynnamenrajbHasa cucrema pemenuid (1 uac). ITpocTpancTBo
peueHuii  OJHOPOAHOW CHUCTEMBbl JIMHEWHBIX —alreOpanyecKux ypaBHEHUM.
PasmMepHOCTP TpOCTpaHCTBA PpPEIICHUH OJHOPOJHOM CHUCTEMBI JIMHEHMHBIX
anreOpanuecknx ypaBHeHud. DyHmameHTanbHas cuctema pemenuii (DCP)
OJTHOPOJHOM CHUCTEMbI JIMHEWHBIX aireOpandeckux ypaBHeHUH. OTbICKaHHE
HopmanbHoit DCP. Crpykrypa 00Imero pemeHus HEOJTHOPOIHON CHCTEMBI

JUHEWHBIX anreOpanyecKux ypaBHEHUM.



Jlureparypa: [1], ra. 3.

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

Tema 1. Onepanum Haj JMHeHHbIMH mnpeoOpa3zoBaHusimu (2 w4aca).
[loHsiTME NMHENHOro omneparopa W JIMHEWHOro npeodOpazoBanus. Onepanuu Haja
JUHEHHBIMU  nipeoOpa3zoBanusiMu.  OOpaTHoe  JHMHEHOe  mpeoOpa3oBaHUE.
CpoiicTBa omepauuid Haja JHUHEWHBIMU MpeoOpa3oBaHusIMU. Snpo u  o06pas
JUHEHHOTo TpeodpazoBanus. JledekT u paHr JMHEHHOTo MpeoOpa30OBaHMsL.

Tema 2. Marpuna JauHeiiHoro mnpeoOpa3zoBaHusi (2 uyaca). Matpuna
JUHEHHOro mpeoOpa3oBaHMs B JaHHOM 0Oa3uce JIMHEWHOIO MPOCTPAHCTBA.
B3aumMHO 0/IHO3HAYHOE COOTBETCTBUE MEXK]Y JUHEUHBIMHU MpeoOpazoBaHusmu M-
MEPHOT0 JINHEWHOTO MPOCTPAHCTBA U KBAIPATHBIMU MaTpuliaMu nopsiaka N. Ces3b
MEXIY PaHrOM JIMHEHHOro NpeoOpa3oBaHUsi U PAHTOM COOTBETCTBYIOLIEH €My
Matpuilsl. [IpeoOpazoBanre MaTpHIlbl TMHEHHOTO MPeoOpa30BaHUs MPU MEPEXOe
OT OJIHOTO 0a3uca JMHEHMHOT O IPOCTPAHCTBA K APYTOMY.

Tema 3. CoOcTBeHHbIC 3HAYEHHUS M COOCTBEHHbIC BEKTOPbI JIMHEHHOIO
npeodpazoBanust (2 yaca). XapaKTEpPUCTHUYCCKUH MHOTOWICH JIMHEHHOTO
npeobpazoBanusi. CoOOCTBEHHbIE 3HAYEHUSI U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO
npeoOpazoBanus. CoOCTBEHHOE MOJNPOCTPAHCTBO, OTBEUAIOIIEE JITAHHOMY
COOCTBEHHOMY 3HAUEHUIO JIMHEHHOTO nMpeodpa3oBanus. JIMHEHas HE3aBUCUMOCTh
COOCTBEHHBIX BEKTOPOB, OTBEYAIOLIUX PAa3JIUYHBIM COOCTBEHHBIM 3HAUYCHUSIM.
Kputepuit nmpuBeaeHuss MaTpuilbl TUHEHHOTO MPpeoOpa3oBaHus K IUArOHAIBHOMY
BU]TY.

Jlureparypa: [1], ri. 4.

Pazoen 5. Eexknuooevt npocmpancmea (2 uaca)

Tema 1. OpTroHopMupoBaHHblii 0a3uc (2 yaca). [loHsITHE 1EMCTBUTEIBLHOTO
eBKIuaoBa npocrtpancTBa. HepaBenctBo Komm-bynsikoBckoro. Marpuua I'pama.
JlunelitHoe  HOPMHPOBAHHOE TPOCTPAHCTBO. OPTOHOPMUPOBAHHBIA  Oa3uc
€BKJIMI0BA IIPOCTPAHCTBA. ITporuecc OPTOTrOHAIU3ALUY. CaoiicTBa
OpPTOHOPMUPOBAHHOTO Oa3uca.

Jlutepatypa: [1], ru. 5.



Paszoen 6. Keaopamuunwie ghopmot (2 uaca)

Tema 1. Kanonuveckuii BUI KBagpaTH4Hoil popmbl (2 yaca). [lonstue
KBaJipaTuyHO (opmbl. MaTpuiia, AUCKPUMUHAHT U PAHT KBaJAPATUYHOU (HOPMBI.
Kanonunueckwuii Buj kBaapatuunoil Gopmel. [IpuBenenne kBagpatuaHoi GOpPMBI K
KaHOHMYECKOMY BHUAY MetojaoMm Jlarpanxka. HopMaibHbld BHUJI KBaJpaTHYHOU
dbopmbl. 3aKOH MHEPUUU JEHCTBUTEIHLHOW KBaJapaTHUYHOW (DOPMBI KBaIpaTHUUHOMN
dopMbl. 3HAKOOMpENEICHHbBIE M 3HAKONEepEeMEHHbIE KBaJpaTHUHbIE (OPMEI.
Kpurepuit CunbBecTpa 3HaKOOIPEACIEHHOCTH KBaIpaTUYHOU (POPMBI.

Jlureparypa: [1], ri. 6.

Pazoen 7. Bekmopnas anzeopa (3 uaca)

Tema 1. [lekapToBbl NMpsIMOYrojibHble KoopauHaTwhl (1 4ac). [lonstue
BekTOpa. KoJumHEapHOCTh M pPaBEHCTBO BEKTOPOB. JIMHEWHBIE OIlepaldyd HaJ
BeKTOpaMu.  KpuTepuil  KOJJIMHEAPHOCTH  JBYX  HEHYJEBBIX  BEKTOPOB.
KomrmanapHocts BekTOpoB. Kpurepuii KOMIUIAHapHOCTH Tpex BeKTOpoB. OcCk.
Bennunnaa HanpaBieHHOTO OTpe3ka ocu. lIpoeknmsa BexkTopa Ha och. JlekapToBbI
IPSIMOYTOJIBHBIE KOOpAMHATBI BekTOopa. Hampamisromue KOCHHYCBI BEKTOpA.
Pannyc-BexTop Touku. JlekapTOBBI NPSIMOYTOJIbHBIE KOOPAWHATHI TOUKH. [lenenue
OTpe3ka B 3aJaHHOM oOTHouleHuH. [IpeoOpa3oBaHue KOOpPAWHAT TOYKHU B
IPOCTPAHCTBE M Ha IUIOCKOCTH. llonsipHble, LMIMHIpUYECKHE U chepruecKHe
KOOPJIMHATHI TOUYKHU.

Tema 2. Ckansipioe mnpousBeaeHue BekTopoB (1 w4ac). CsolicTBa
CKAJIIPHOTO MPOU3BEACHHUS.

Tema 3. BekTopHoe M cMelIaHHOe NMpPoU3BedeHUsi BekTOopoB (1 uyac).
CBoiicTBa NPOU3BEACHUM.

Jlureparypa: [1], . 7.

Pazoen 8. Ilpsamas nmunusa na narockocmu (2 uaca)

Tema 1. YpaBHeHue mnpsiMoii ¢ yriioBbiM Kod(pdummentom (1 wyaca).
[ToHsTe ypaBHEHHs NPSIMOM HA IUIOCKOCTH. YPaBHEHUE NPSAMOU C YIVIOBBIM
koapdunuentoM. OOiiee ypaBHeHHE NpsAMol. Hemonmubie ypaBHEHHS TPSIMOM.

VYpaBHeHUE MPSAMOI «B OTpe3Kax». YT0JI MKy MPSIMbIMHU.



Tema 2. JIpyrue Buabl ypaBHeHuil npsamoii (1 yac). YpaBHeHue npsamonu,
POXOJAIIEH 4Yepe3 JaHHYI0 TOYKY B 3aJaHHOM HAIlPaBJICHHHU. Y paBHEHUE
MPSIMOM, MPOXOIAIIEH Yepe3 ABE JaHHble TOUKH. HopMallbHOE ypaBHEHUE MPSMOM.
PaccTostHue oT TOYKM 10 IPSAMOM HA INIOCKOCTH.

Jlureparypa: [1], ri. 8.

Pazoen 9. ITnockocmo u npamas aunus 6 npocmpancmee(3 uaca)

Temal. ILnockocts B mpocrpancrBe (1 4ac). YpaBHEHME IUIOCKOCTH B
BEKTOPHOM BHJE. YPaBHEHHE IUIOCKOCTH, MPOXOJSMIEH 4Yepe3 AaHHYI0 TOYKY
NEPHEHANKYJIIPHO AAHHOMY BEKTOpPY (BEKTOpPY HOpMaiu K Iulockoctd). Obmiee
YpaBHEHME IUIOCKOCTU. HemosHble ypaBHEHHS IUNIOCKOCTH. Y paBHEHUE TIOCKOCTH
«B oTpe3kax». HopMupoBaHHOE ypaBHEHHE INIOCKOCTH. PacCcTOsTHUE OT TOYKH 10
IJIOCKOCTU. YTOJI MEXIY IUIOCKOCTSAMH. Y CIOBHE IMApaUIEIIbHOCTH IIJIOCKOCTEH.
VYcnoBue NepneHIuKyJJIspHOCTH INIOCKOCTEN. Y paBHEHUE TUIOCKOCTH, IPOXOIAIIEH
4yepe3 TpU JaHHbIE TOUKH, HE JIEKALUE Ha OJHOU MPSAMOM.

Tema 2. Ilpamas aunusi B npocrpancTrBe (1 yac). OOmme ypaBHEHHS
mpsAMOM B mpocTpaHcTBe. Hampasistrommii Bektop npsmon. KaHoHunueckue
ypaBHeHMs TmpsMou. [lapamerpudeckne ypaBHEHUA NPSIMON. YTOl MEXIY
OPSIMBIMM B TPOCTPAHCTBE. YCJIOBUE MAPAJUIEIBHOCTH IMPSAMBIX. Y CIIOBHE
NEPHEHANKYIIPHOCTH NPSAMBIX.

Tema 3. IIpsimas u miaockocts (1 yac). [Tydok mnockocren. Ock mydka Kak
npsMasi, MpUHAJIekKANass BCEM IUIOCKOCTAM Iy4YKa. YTOJ MEXIy MpsSMON u
IUIOCKOCTBIO. Y CJIOBHE [AapajuleIbHOCTA NPSAMOW UM IUIOCKOCTH. Y CJIOBUE
NEPHEHANKYJIIPHOCTH NPSIMOU U MIOCKOCTH.

Jlutepatypa: [1], ri. 10.

1. CTPYKTYPA U COJAEP) KAHUE NMPAKTUYECKOMW YACTHU KYPCA
IpakTuyeckue 3ausaTus (72 yaca)
3ansatuel. Marpuubl (2 4aca). [lonsarue wmatpuubl. Onepainuu Haa

MaTpHULIAMH.



3ansaTue 2. JluHeiiHasih He3aBHCMMOCTH M JIMHEHAasi 3aBHCHMOCTH (2
yaca). CtosOupl U cTpoku. JInHelHas 3aBUCUMOCTh U HE3aBUCUMOCTh CTOJIOIOB U
cTpok. CBOMCTBA TMHEWHO 3aBUCUMBIX U JUHENHO HE3aBUCHUMBIX COBOKYITHOCTEM.

3ansatue 3. Omnpenenurtesn. Panr wmarpunsl (4 4aca). [lonsTue
OmnpenenuTeNsa. BeruncieHne onpeaenuTeNe TPEThEro U YETBEPTOrO MOPSIIKOB.
bazucusiit MuHOp. CriocoObl BEIUKMCIEHUS paHTa MATPHUIIBI.

3ansitue 4. Ooparnaa marpuna (4 4aca). [lonstTue oOpaTHOW MaTpPHUIIBL
Brruncnenue oOpaTHOM MaTPHITBI.

3ansitue 5. Pemenue kpamepoBckux cucrem (2 wuyaca). Pemenue
KPaMEpPOBCKUX CUCTEM JIByMs criocobamu: o ¢opmynam Kpamepa u ¢ momoiibio
oOpaTHOM MaTPHIIBI.

3anaTue 6. Meroa I'aycca (4 uaca). DnemeHTapHBIE NPEoOpPa30BAHMUS
CHUCTEMBI JIMHENHBIX ypaBHeHU. Meton ['aycca. [IpuBeieHne OCHOBHOM MaTpUILIbI
CUCTEMbl K BEpxHell TpaneueuaanbHo Qopme. basucHble u  cBOOOAHBIE
nepemenHble. HMccnenoBanue coBMectHocTH CJIAY. OOpaTHblid X044 MeTOna
["aycca. WccnenoBanue TUHEHHON 3aBUCHUMOCTH CTPOK M CTOJIOIIOB C MOMOIIBIO
Metona ['aycca.

3anaTue /. JluHeliHasi 3aBHCMMOCTh M He3aBHCHMOCTb 3JJ1€MEHTOB
a0CTpPaKTHOro JIMHEiHOro mpocrpancrBa (4 waca). [IpocTpaHCcTBO CTpOK,
IPOCTPAHCTBO CTOJIOIOB, MPOCTPAHCTBO MAaTpPHIl, MPOCTPAHCTBO MHOT'OYJIEHOB
ONpeleNeHHor creneHu. lIpencraBieHue »ieMEHTa NPOCTPAHCTBA B BHUJE
JUHEHHON KOMOMHAIMU APYruX 3JIEMEHTOB JTOro mpocTpaHcTBa. JlnHeitHas
3aBUCUMOCTb M HE3aBUCUMOCTD 3JIEMEHTOB JIMHEWHOTO MTPOCTPAHCTBA.

3ansatue 8. ba3uc u xoopauHathl (4 4yaca). [lonarue 6a3uca JTUHEHHOTO
npoctpaHcTBa. OTBICKaHHE KOOPAMHAT MPOU3BOJIBHOTO 3JIEMEHTa JIMHEHHOro
IPOCTPAHCTBA OTHOCUTENBHO (PUKCHUpPOBAHHOrO Oa3uca MpocTpaHcTBa. MaTpuua
nepexojia OT OJHOro Oa3uca JMHEHMHOTrO MPOCTPAaHCTBA K Apyromy. BripaxkeHue
KOOpPJIMHAT TMPOU3BOJIBHOTO 3JEMEHTa JMHEHHOT0 MpPOCTPAaHCTBA OTHOCHTEIBHO

OAdHOI'O0 0a3uca qgcpe3 €ro KOOpAUHATBEI OTHOCUTCIIBHO APYTroro Oa3uca.



3ansaTue 9. IlommpocrpancrBa. IIpocTpaHcTBO pemeHHii 0JHOPOIHOIM
CJIAY (4  yaca). IlonsTHe JWHEWHOTO IOANPOCTPAHCTBA JIMHEHHOTO
npocTpadcTBa. Omnepauuu Haja MoAnpocTpaHcTBamu. I[IpocTpaHcTBO pemeHui
onHopoanoit CJIAY. basuc mnpoctpanctBa pemeHuidt ogHopogHont CIIAY —
dbynnamentanbHas cucrema pemeHui (OCP). Oreickanue HopMmanbHOU DCP
oaHoposHou CJIAY.

3ansatue 10. JluHeiiHble omepaTopbl W JIMHeHHbIe Npeodpa3oBaHus
JIMHENHBIX nmpocTpaHcTB (6 4yaca). [lonstue nuueliHoro omnepartopa. Onepanuu
HaJ TMHEHHBIMU oniepatopamu. [lonarue nuHeitHoro npeoOpa3zoBanus. Onepauuu
HaJl JIMHEHHBIMU TIpeoOpazoBaHusAMU. AApo u o0pa3 TUHEMHOro nMpeodpa3oBaHMUS.
Panr u nedext nuneiinoro npeodpa3zoBanus. Kpurepuit oOpaTumMocT TUHEHHOTO
npeoOpa3oBaHUs.

3anustue 11. MaTpuna JauHeiiHoro npeodpa3zoBanus (4 uyaca). [lousarue
MaTpUIbl  JIMHEWHOTO TMpeoOpa3oBaHus B  JaHHOM  0a3uce  JIMHEHHOTO
npoctpaHcTBa. CBs3p MEXAy KOOpAMHATaMu mpooOpaza U oOpa3a >3JeMeHTa
JMHEHHOTO MPOCTPAHCTBA. BhIpakeHne MaTpHIlbl JUHEHHOTO MpeoOpa3oBaHUs B
OJIHOM 0a3uce uepe3 €ro MaTpuily B JpyroMm Oasuce. XapaKTepUCTHUUECCKUN
OIpEAETUTEINb JUHEHHOTO NpeoOpa3oBaHMUsl.

3ansatue 12. CoOcTBeHHble 3HAa4YeHH MW COOCTBEHHbIE BEKTOPbI
JUHeHHOro mpeodopaszoBanusi (4 4yaca). Beruucienue cOOCTBEHHBIX 3HAUYCHUM
JUHEHHOTO TMpeoOpa3oBaHUsi KaK €ro JEHCTBUTEIBHBIX XapaKTEPUCTUUECKHX
KOopHel. AusreOpandeckasi KpaTHOCTh COOCTBEHHOI'O 3HaueHWs. BpruucieHue
KOOPJIMHAT COOCTBEHHBIX BEKTOPOB KaK HEHYJIEBBIX PEIICHHN COOTBETCTBYIOIIUX
omHopoaHelx CJIAY. TI'eomerpuyeckass KpaTHOCTb COOCTBEHHOI'O 3HAYCHUSI.
[TpuBeneHue MaTpUIlbl TMHEHHOTO MPeoOpa3oBaHus K JUArOHaJIbHOMY BHUY.

Bansitne 13. EBxummmoBbl mpocrpaHcTBa (2 4waca). OpTOroHanabHOCTB
AJIEMEHTOB EBKJIMAOBA TMpOCTpaHcTBa. Marpuna ['pama 06a3uca eBKIMIIOBA
npocTpaHcTBa. JlomojiHEeHWEe OpPTOrOHAJIBHOM CHCTEMBbl BEKTOPOB EBKJIM0BA
npocTpaHcTBa A0 6a3uca. OpTOHOPMUPOBAHHBIN 0a3uC €BKINI0BA MPOCTPAHCTRA.

HpOI_ICCC OpTOroHaJIn3aluu.



3ansaTne 14. OprToroHajbHble MATPUMUbI M  OPTOrOHAJbHBIE
npeodpa3zoBanusi. CuMMeTpudeckue mnpeodpa3oBanus (4 uaca). CpoiicTBa
OpTOTrOHANBHBIX MaTpuil. CBOWCTBa OPTOrOHANIBHBIX IpeoOpa3zoBanuii. CBoiicTBa
COOCTBEHHBIX  3HAYEHUH U  COOCTBEHHBIX  BEKTOPOB  CHUMMETPUYECKUX
npeodpa3oBaHUM.

3ansitue 15. KBagpatuunbie dgopmbl (6 waca). Marpuiia KBajapaTHUHOU
dopmbl. Meton Jlarpanka mpuBeieHUsT KBaIpaTHUHON (POPMBI K KAHOHUYECKOMY
Buny. MHIEKChl WHEpIUU JeWCTBUTEIBLHON KBagpaTUdHOW ¢opmel. Kputepuit
CuiibBecTpa IOJIOKHATEIIBHOW M OTPULIATENIBHOW OINPENEIEHHOCTH KBaIpaTUYHON
(bOpMBL.

3ansTue 16. Jlunelinble onepanuyu HajJ reoMeTPUYECKUMH BeKTOpaMu (2
yaca). Clio)keHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4YHUCIO. Bpruuranue
BekTOpoB. KommianapHoCTs BeKTOpOB. IIpoekums BekTopa Ha OChb. JleKapTOBBI
IPSIMOYTOJIBHBIE KOOPJAMHATHI BEKTOPA U TOUKHU.

3ansaTue 17. CkajsipHoe, BEeKTOPHOe M CMeLIAHHOEe IPOM3BedcHUE
BeKTOPOB (4 uyaca). OmnpeneneHre U CBOMCTBAa CKAISPHOTO MPOU3BEACHUS JIBYX
BEKTOpPOB. BbIUKCIIeHHE CKaJspPHOTO MPOMU3BEIECHUS BEKTOPOB, 3aJaHHBIX
JEKAPTOBBIMHU TPSMOYTOJIbHBIMA KOOpAWHAaTamMu. Kpurtepuii OpTOrOHaIbHOCTH
BEKTOpPOB. BprumciieHne yrina mexay BekTopamu. OnpeneineHue M CBOMCTBA
BEKTOPHOTO TPOU3BEJAEHUS JBYX BeKTOpoB. Ilmomaam mnapamienorpamMmma u
TPEYrOJIbHUKA, MOCTPOCHHBIX HA JaHHBIX BEKTOpax. BBIYHMCIIEHHE BEKTOPHOIO
NPOU3BEICHUS  BEKTOPOB,  33JaHHBIX  JEKAPTOBBIMH  MPSIMOYTOJbHBIMU
koopauHatamMu. (CMelaHHOe Tpou3BeleHUE Tpex BekTopoB. (CBolcTBa
CMeIlaHHOro  mpou3BefaeHus. OObeM  mapajvienenuneaa W NHPaAMUIBbI,
NOCTPOEHHBIX HA JAHHBIX TpeX BEKTOpax. BbIYKCIeHHEe CMENIaHHOTrOo
IPOU3BEIACHUS  BEKTOPOB,  33JaHHBIX  JEKAPTOBBIMH  MIPSIMOYTOJIbHBIMU
KOOPJIMHATaMHU.

3ansaTue 18. Ilpsamas auHus Ha IockocTH (3 yaca). YpaBHEHHE IPSMOH €
yra0BbIM K03 uimentom. Ob1ee ypaBHeHHE IPSIMON HA TWIOCKOCTH. HemomHbie

ypaBHEHUSI MPSMON. YpaBHEHHE MPSAMON «B OTPE3Kax».YTod MEXAY NPSIMbIMU.



VYpaBHeHHE TPsAMOM, MPOXOAIIEM Yepe3 JaHHYH0 TOYKYy B  33JaHHOM
HaNpaBJICHUU. YPAaBHEHHE NPSAMOW, NPOXOIAIICH YEpe3 JBE JaHHBIE TOYKH.
PaccrosiHMe OT TOUKHU 10 IIPSAMOM.

3ansaTue 19. Inockocrh (2 yaca). OOmee ypaBHeHHE IIOCKOCTH. CBs3Ka
miockocterd. HemonHble ypaBHEHHsI IUIOCKOCTHA. YPAaBHEHHE IUIOCKOCTH «B
oTpe3kax». PaccTosiHMEe OT TOYKM O IUIOCKOCTH. YTOJ MEXKIY IUIOCKOCTSIMU.
[leprieHIUKYJISIPHOCTh M NAPAJUIEIBHOCTh IIJIOCKOCTEH. YPABHEHHE IIJIOCKOCTH,
MIPOXOAIIEH YEPE3 TPU JAHHBIE TOUKH.

3ansatue 20. IIpsimasi B mpocrtpancTtBe (3 4aca). OOmue ypaBHCHHS
PSAMOM B IIPOCTPAHCTBE KAaK CUCTEMA YPABHEHUU IUIOCKOCTEM, NEPECEKAIOIINXCS
o gaHHo# mnpsimoi. Hampaisiromuii BekTop npsiMmoil. KaHoHM4eckne ypaBHEHUs
npsamoil. Ilepexon oT oOmMX ypaBHEHUH MPSAMON K KAHOHUYECKHM YpPaBHEHHSIM.
[Tapamerpruueckue ypaBHEHHUs NPSIMOU. YTOJ MEXAY NPSIMBIMU B IPOCTPAHCTBE.
VY cii0Bue MapajuieIbHOCTH MIPSAMBIX. Y CIIOBUE NEPIEHIAUKYIISIPHOCTH MPSIMBIX.

3anstue 21. I[lnockocTh W mpsiMasi JUHHUSA B mpocTpaHcTBe (3 4yaca).
[Iygox muockoctedl. Och mydka. Yroia MeExXAy HOpsSIMOM M IUIOCKOCTBIO.
[lapannenbHOCTP NPAMOM M IUIOCKOCTH. [lepneHAuMKyIspHOCTH NPSIMON U

IITTOCKOCTH.



I1l. YYHEBHO-METOANMYECKOE OBECIIEHEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

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

— TUTaH-TpaUK BBITOJHEHUS CAMOCTOSTENIbHON paboThl MO AMCUUILIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE 33JaHUI;

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

— TpeboBaHMsI K TPEACTABICHUI0O U OQOPMIICHUIO  PE3YJIbTaTOB
CaMOCTOSITENIbHON paboThI;

— KPHUTCPHH OLICHKH BBIITOJIHCHHA CaMOCTOSITEJIbHOM pa60TI>I.

IV. KOHTPOJIb IOCTW)KEHHUSI LEJENA KYPCA

KonTtpoumnpy OueHouHBbIE CpPe/ICTBA
emMble
Ne pasaensnl / Kons! u 3Tans1 popmMupoBanus TTpOMEKYTO
n/n TEMbI KOMl'leTeHlll/Ii/i Te]cymp[ﬁ KOHTPOJIb aT:e}f:;un
AUCHUILIMH
bl .
1 | Pazmenld, OK-4 koucnekt (ITP-7); Bomnpocsr k
Tema 1, Tema 3Haer COBPEMEHHBIE S3AMEHY
5 METO/bI 5 U | KOHTpoOJIbHAs paboTa 5,8 -40 (
WHCTPpYMEHTapui 1-3 (ITP-2); VO -1)
Paznen 21, JTUHEHHOU  anreOpel |
Tema 1, Tema AHATUTAYECKOU 13 1-6 (11P-13,
2 reoMeTpHuu [1P-15)
Paspen 31, Ymeer UCnob30Bath | KoHcnekT ([TP-7); Bomnpocsl k
Tema 2, Tema METOIBI ¥ | KOHTpOBHAS paboTa | sk3ameny I,
3 MHCTPYMEHTapHii 1-3 (ITP-2); 5,8-40 (
Paznen 4, muHeiHoW — anmreOper  w | MJI3 1-6 (ITP-13, YO -1)
Tema 1, Tema AQHATUTUYECKOU [1P-15)
2 reOMETpUH JJIsl pEIIeHus
TUTIOBBIX MaTEMaTHYECKHX
Paznen 8, .
3ajady B OJTOM cdepe u
Pasnien 9 BOCTIPUSATHUSI COBPEMEHHBIX
TEKCTOB o
SKOHOMUYECKON TEOPUHU




Bnameer wmeromamu | koHcmekt (ITP-7); Bomnpocsr k
WHCTPYMEHTApUEM KOHTpPOJIbHASI paboTa | SK3aMeHY
auHeWHoW  amreOoper  u | 1-3 (ITP-2); (YO -1)
aQHAJTUTUYECKON N3 1-6 (ITP-13,
Tr€OMETPHH s | ITP-15)
BOCTIPUSITHSI u
WCIIOJIb30BAHUS
JOCTHKECHUM HayKH,
TEXHUKHU B
npodeccuoHaIbHON cdepe
2 Pasnen 1, OK-5 3HaeT meToabl, | koucmekt (ITP-7); Bompocsr k
Tema 1, Tema HHCTPYMEHTApHit U | KOHTpOJbHAs padoTa | SK3aMEeHY
2 0a3oBbIe pesyabratel | 1-3 (I1P-2); (YO -1)
Pasnen 2| nuHelHOW — amrebpsr  u | U3 1-6 (ITP-13,
' AHAJTUTHYCCKOU I1P-15)
Tema 1, Tema reoMeTpHHu
2 Ymeer Ucnosb30Bath | koucnekt (I1P-7); Bompock! k
Paznen 3lI, METOIbI ¥ | KOHTpOJIbHAs paboTa | SK3aMeHy
Tema 2, Tema WHCTPYMEHTApHIA 1-3 (ITP-2); (YO -1)
3 nuHeWHOW — amrebpsr  u | U3 1-6 (ITP-13,
Pasyen 4, AHAJTUTHYCCKOU I1P-15)
Tema 1, Tema TCOMETPHH IS aHau3a
KOJIMYECTBEHHBIX
2 COOTHOUICHUM, PpELICHUs
Paszien 8, CHCTEM JMHEHHBIX
Paznen 9 ypaBHEHUH
Bnameer cnernumansaeiMu | KoHCrekT (ITP-7); Bomnpocsl k
TEOPETUICCKIUMHU U | KOHTpOJIBbHAS paboTa | SK3aMEeHY
npakTHueckuMu metogamu | 1-3 (ITP-2); (YO -1)

JAUHEWHON  anreOpbl U
aHAJUTUYECKOH
T€OMETpPUU JUIS
dbopmanuzanuu
SKOHOMHYECKOMH

nHOpMaIUY U €€ aHaJIH3a

W13 1-6 (TTP-13,
TIP-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

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. bexnemumer JI[.B. Kypc aHamutuueckoil reoMeTpud | JUHEHHOMU
anreOpol:  yueOHuk. —  Cankr-Ilerepoypr: Jlanb, 2015. Hb JIBOYV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:777158 &theme=FEFU

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

3. Kpemep H.ILI., ®punman M.H. Jluneitnas anreOpa: ydeOHUK U PAKTUKYM
JUI  aKaJleMUYecKoro OakajaBpuaTa MO 3KOHOMUYECKUM CIIELUAJIbHOCTAM. —
Mockaa: Opaiir, 2015, 307c. Hb JIBDY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:790980&theme=FEFU

4. Jlusmmmn K.M. Kypc nuneliHol anreOpbl U aHAIUTHUYECKOW T€OMETPHUU:
yueOHuk st By3oB. — Cankt-IlerepOypr: Jlans, 2017, 504 c¢. Hb JIBDYV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:844739&theme=FEFU

5. Manyrun B.A., Pommna S.A. JluneitHas anreOpa ajis SKOHOMHUCTOB:
y4eOHUK, TPAKTUKyM M COOPHHMK 3aJiad JUIS aKaJeMHUYeCKOro OakamaBpuaTra Io

HYKOHOMHUYECKUM HaIlpaBJICHUSIM U crienmaibHOCTsIM. — Mocksa: FOpaiit, 2017, 478

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

6. Jluneiinas anre6pa: YuebHoe nocobue / b.M. Pynsik. - M.: HULl Uudpa-
M, 2013. - 318 c.: 60x90 1/16. ISBN 978-5-16-004533-7 - Pexxum mocryma:
http://znanium.com/catalog/product/363158.

JlonmosHUTEIbHAA JIMUTEPATypPa

7. NUnmeun B.A., Kum I'.J]. JIuneiinas anreOpa v aHaJIUTHYECKAss TCOMETPHS :

y4eOHUK ISl YHUBEPCUTETOB M TEXHHYECKUX BY30B. — Mockpa: M3n-Bo MI'Y,


https://lib.dvfu.ru:8443/lib/item?id=chamo:777158&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:7030&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:790980&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:844739&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:841237&theme=FEFU

2015, 393 C. Hb JIBOY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:817753&theme=FEFU

8. Emuxun B.E., I'pacbkun. C.C. AHanuThueckass TeOMETpHUs U JHHEHas
anrebpa: Teopus W pernieHue 3aaad: yaeonoe mocooue. — Mocksa: KuoPyc, 2013,
608 C. Hb JIBOY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:784080&theme=FEFU

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

10. Jluneiinas anreOpa B mpuMmepax W 3ajadax: YdeOHoe mnocobue /
boprakoBckuit A.C., [Tantenee A.B., - 3-¢ usn., crep. - M.:HUL[ UTHDOPA-M,
2015. - 592 c.: 60x90 1/16. - (Bwicmiee oOpa3zoBanue: bakanaspuat) ISBN 978-5-
16-010586-4 - Pexxum noctyma: http://znanium.com/catalog/product/494895

11. Opuenko E.I'., Murtuenko A.J[. JluneitHas anrebpa: MeETO/I.
ykazaHus. — BnaguBoctok: WM3narensckuii nom [lanpHeBoCT. (enepain. yH-Ta,
2012, 35 C. Hb

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

Ilepeuyens pecypcoB HH()OPMAIIMOHHO-TEJIEKOMMYHMKALIMOHHOM CeTH
«HHTEepHET»
1. DnexrtponHas 6ubiuoTeka u 6a3bl JaHHBIX JJBOY .

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

2. DnekTpoHHO-OMOIMOTEeUHas cucrteMa «Jlanwy http://e.lanbook.com

3.  DnexTpoHHO-OMOMMOTeUHas cuctema «HaydHo-u3marensckoro meHTpa

NH®PA-M» http://znanium.com

4. DnexTpoHHO-OMOMMOTeYHas cuctema bubnmmoTex.

http://www.bibliotech.ru

5.  DeKkTpOHHBIN KaTaJor HaydyHOU onommoreku JIBDY http://ini-
fb.dvgu.ru:8000/cgi-bin/gw/chameleon

6. Hayunas 6ubmuoreka KubdepJlennnka: http://cyberleninka.ru/
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Ilepeyens HHPOPMALMOHHBIX TEXHOJIOIHH
H NMMporpaMmMHoOro odecreyeHus
Microsoft Word
Microsoft Excel
Microsoft PowerPoint
Microsoft Publisher

Koncynprantllmtoc / ['apant

o a bk~ w0 D e

Microsoft Internet Explorer/ Mozilla Firefox/ Opera

VI.METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

Pexomenoayuu no nianuposanuio u op2anu3ayuu epemenu, OneeodeHHo20
Ha u3yuenue OUCUUnIUHb

[InanupoBanure — BaKHEHIIasi yepTa YEIOBEUECKON JIESITEIIbHOCTH, OJUH U3
XapaKTEPHBIX, 00S3aTEIBHBIX MIPU3HAKOB YEJIOBEYECKOTO Tpyaa. [t opranu3anuu
CJIOHOM Yy4eOHOU NEeATeTbHOCTH OYeHb d(DPEKTUBHBIM SBISIETCS UCIOJIb30BaHUE
CpPEICTB, HAOMWHAOIIMX O  CTOSIIMX Tepea HaMH  3agadax, Hx
MOCJIETIOBATEILHOCTH BBITIOTHEHUS. TaKuMU CpeJICTBAMU MOTYT OBITh MOOUITBLHBIH
TenedoH, UMEINMMKA MporpaMMy OpraHai3epa, BKIIOYAIONMIETO OYIUIbHUK,
KaJICHIaph M CIHCOK JIeJ; TaiMephl, HATOMUHAIOIINE O BBHIMIOJHEHUU 33JJaHUi 110
JTUCUTUTMHE; KOMIIBIOTEPHBIE MPOTPAMMBI COCTABIICHUS CIIHMCKA JIEJI, BHIICISIONINE
CpPOYHBIC U Ba)KHBIC JIeTIa.

CocraBneHue CIHCKa Jie] — MEepBbId mar K opraHu3anuu BpemMeHU. CIHCOK
UMEET TO TMPEUMYIIECTBO, YTO TIO3BOJIIET BHUJICTh BCIO KAPTUHY B IICJIOM.
YropsimoueHue, kiaacCUUKaIMA A B CIHCKE — BTOPOH IMar K OpraHu3alyu
BPEMEHU.

PerynspHocTs — mepBO€ ycliOBHE MOUCKOB 0Oojiee d(HPEKTUBHBIX CIOCOOOB
pabotel. PekoMeHmyeTcs BBIOpAaTh OJWH JEHb HEISHW JUIA PeryIsapHOU
MOATOTOBKY T10 TUCIUILIINHE. PeryIapHOCTh HE MPOCTO MO3BOJISIET TIOATOTOBUTHCS

K acil1y, OHa C034acT HaCTpOI>’I Ha 3TO JO€JIO0, ITO3BOJIACT BBIpa6OTaTB IMpaBuJIa



BBIIIOJIHEHUS Jlena (HampuMep, CcHadaja »npopadOTKa MaTepuana JIEKLUH,
yueOHUKa, YTEHHE TMEPBOUCTOYHMKA, 3aTEM BblAeleHHE U (UKCHPOBAHHE
OCHOBHBIX UJIEW B TETPAIN).

YroObl OONEryuTh BBHIMOJHEHHE 33JaHUN, HEOOXOJUMO  OIpPEACTUThH
BPEMEHHBIE  PaMKH. ExxeHenenbHass ~ NOArOTOBKAa IO JHUCLHUILIMHE
«MaTtemaTHuecKre METOJbl M1 MOJIENN B SKOHOMHUKE» TpeOyeT BPEMEHHBIX 3aTpar.
Yerkoe (PUKCHPOBAHHE MO BPEMEHU PETYJISPHBIX JEN, 3aKpPEIUIeHHE 3a HHUMU
OJHHX M TEX € 4YacOB — BAXKHBIM IIAr K OpraHusauuu BpemeHu. llpu ydere
BPEMEHU HAJ0 NOMHUTh 00 OCHOBHOM WENU pPAlMOHAIU3ALUN — TMOJYyYUTh
HanOoabmui 3((HEKT ¢ HAMMEHBUIMMU 3aTpaTaMU. YUYeT — JIMIIb CPEJCTBO IS
peuIeHnsl OCHOBHOM 33J1a4i: COKOHOMUTH BPEMSI.

[lo MHEHMIO CHEUANIKMCTOB IO ICHXOJIOTMH, BAXKHOCTh IUIAHUPOBAHUSA U
BBITNIOJIHEHMSI J1e71 00yCIIOBIMBAETCA TAK)KE TEM, YTO Y HAC HAKaIlJIMBAIOTCS JIEIa,
3a/la4d WINA WU, KOTOPBIE Mbl HE PEAIIM3YEM, OTKJIAJAbIBAEM HA IIOTOM — BCE ATO
HEraTUBHO CKa3bIBAETCS HA HAILIEM BHYTPEHHEM COCTOSIHUU B LIEJIOM.

Baxknast posib B opranuzauuu y4eOHOH e TEeIbHOCTH OTBOJUTCS MPOTrpaMMe
JUCUUIUIMHBIL,  JAollas  MpEACTaBIE€HUE HE TOJBKO O  TEMAaTHYECKOU
NIOCJIEIOBATEIBHOCTH U3YUYEHUs Kypca, HO M O 3aTpaTrax BPEMEHHU, OTBOJUMOM Ha
U3y4eHUE Kypca. YCHEIIHOCTh OCBOECHMS IHUCLMIUIMHBI BO MHOTOM 3aBUCHUT OT
NPaBUIbHO CIUIAHUPOBAHHOIO BPEMEHU NPHU CAMOCTOSITENBHOW MOATOTOBKE (B
3aBUCUMOCTH OT CIEHUAIBHOCTH OT 2 — 3 10 5 4acoB B HEJIEIIIO).

Onucanue nocinedogamenvHocmu Oelicmeuil ooyuarowuxca (anzopumm
U3YYEHUA OUCUUNTIUHDL)

Haunmnas wu3ydenwe guctuiuinHbel  «JIuHeWHas  anrebpa», CTYACHTY
HEOO0XO0IUMO:

— O3HAaKOMMUTBCA C IMPOTPaMMOM, MH3YUYUTb CIIMCOK PEKOMEHIYEMOMN
JUTEpaTyphl; K MporpaMMe Kypca HeoOXOoAuMo OyleT BO3BpallaThCsi MOCTOSHHO,
0 MEpe YCBOCHMS KaXJOW TEMbl B OTACIBHOCTH, JJII TOTO YTOOBI MOHSTH:

A0CTATOYHO JI ITOJIHO M3YYCHBI BCC BOIIPOCHI,



— BHHUMATEJIBHO pa3o0paTrhCsi B CTPYKTYpe JUCHUIUIMHBI «JInHelHas
anreOpa», B CUCTEME pachpeiesicHus: y4eOHOro marepuaia Mo BUJaM 3aHSITHH,
dbopmam KOHTPOJIS, YTOOBI UMETH MPEJICTABIICHHE O KypCE B LIEJIOM, O JIEKIIMOHHOM
Y TIPAKTUYECKOM YaCTH BCETO Kypca U3YUEHUS;

— mepenucaTth B TeTpaib I JIEKIUA (HAa OTIEIbHOM CTpaHHLE) U
OPUKPENUTh K BHYTPEHHEH CTOpOHE OOJIOXKKH CTPYKTYpY U COJIep KaHHe
TEOPETUUYECKOM YacTh Kypca, a B TE€TPaab JUIsl MPAKTUYECKUX 3aHSATUUH — TEMbI
MPAKTHUECKUX (JJTaOOPATOPHBIX) 3aHATUH.

[Ipy mnoAroToBKEe K 3aHATHSIM 10 JOUCHUIUIMHE «JIuHeWHas anreOpa»
HEOOXOJIMMO PYKOBOJCTBOBATHCSI HOPMaMU BPEMEHU Ha BBINOJHEHUE 3aJaHUM.
Hamnpumep, npu noAroToBKe K 3aHATHIO HA TPOPaOOTKY KOHCIIEKTa OJTHOM JIEKIUH,
y4eOHUKOB, KaK MpaBuiio, oTBoautcs ot 0,5 yaca 1o 2 4yacoB, a Ha W3Yy4YCHUE
NEPBOMCTOYHUKOB O0OBEMOM 16 CTpaHMI] MMEYATHOTO TEKCTa C COCTaBJIEHUEM
KOHCIIeKTa 1,5-2 Jaca, ¢ cocTaBjIeHHEM JIMIIb TUIaHa 0KoJjio 1 Jaca.

Pexomenoayuu no pabome c iumepamypoi

Haubonee mnpeanmouyTuTenbHa MOTEMHAsl IMOCIEAOBATEILHOCT, B padboTe ¢
auTeparypoid. Ee MOXHO NpencTaBUTh B BHIE CIEAYIOUIETO MNPHUMEPHOTO
IrOpUTMA:

— O3HaKOMJICHHE ¢ pabouedl ydeOHOM TporpaMmoil u  y4eOHO-
METOJAMYECKIUM KOMIUIEKCOM JTUCIUILIAHBI;

— HW3Yy4YEHHUE OCHOBHOM y4yeOHOU JIUTEepaTyphl;

— npopaboTKa JOTOJHUTEIIbHON (Y4eOHOM 1 HAy4YHOMN) TUTEPaTypPHI.

B Xxozme ureHust o4eHb MOJE3HO, XOTS M HE 00s3aTENbHO, JeNlaTh KpaTKHUe
KOHCIIEKTHI TIPOYNTAHHOTO, BBITUCKH, 3aMETKH, BBIJCIATh HESCHBIE, CJIOKHBIC TS
BOCIIPUATHUSL BOMPOCHL. B IeNsIX MposSiCHEHUs MOCIEIHUX HYXHO oOpamarbcsi K
npenojgasarento. Ilo 3aBeplieHMM U3Y4YEHUS PEKOMEHAYEMOM JIMTEpPaTypbl
M0JIE3HO MPOBEPUTH YPOBEHb CBOMX 3HAHUM C MOMOILBIO KOHTPOJIBHBIX BOIPOCOB
JUTSI CAMOTIPOBEPKHU.

HacrosiTenbHO peKOMEHIyeTcsi Hn30eraTb MEXaHWYECKOIO 3ay4HBaHUs

yueOHoro marepuana. [IpakTrka yoenuTensHO MOKa3bIBaeT: caMbIM 3(DPEKTUBHBIM



CIIOCOOOM SIBIIIETCSI HE «3yOpekKay», a TIyOOKOe, TBOPUYECKOE, CaMOCTOATEIHLHOE
MPOHUKHOBEHUE B CYIIECTBO U3y4aeMbIX BOIPOCOB.

HeoOxoaumMo BecTH CHUCTEMATHUYECKYIO KaXKIOJHEBHYIO paboTy Haj
JUTEpAaTypHbIMA HCTOYHUKaMH. OO0beM wuHGOpPMAIMH TI0 KypCy HACTOJIBKO
OOILIUPEH, YTO UM HE YJAeTCs OBIAACTh B «IOCIEIHUE JHM» IMEPe] CEeCCHel, Kak
Ha ATO MHOTJIa PACCUUTHIBAIOT HEKOTOPHIE CTYACHTHI.

Crnenyer BOCIIUTHIBATh B ce0€ YCTAHOBKY Ha MPOYHOCTH, JOJITOBPEMEHHOCTh
YCBOEGHUS 3HaHMM MO Kypcy. Haio moMHHUTH, 4TO OHU MOTPEOYIOTCS HE TOJIBKO U
HE CTOJIbKO B XOJIE KYpCOBOI'O 3ade€Ta, HO — YTO OCOOCHHO BaXXHO — B
nocjieayomiei npodeccruoHaaIbHON JeATeIbHOCTH.

Jluteparypa umeeTcsi B OMOITUOTEKE YHUBEPCUTETA.

[Ipu pabore ¢ y4yeOHON M Hay4YHOW JUTEPATypOd NPUHIMIHAIBHO Ba’KHO
NPUHUMATh BO BHUMaHHE MOMEHT pa3BUTHs. CTyAeHT 00s3aH 3HATh HE TOJBKO
PEKOMEHIYEMYIO JINTEPATYPY, HO U HOBBIE, CYHIECTBEHHO BAXKHBIC U3IAHUS IO
KYPCY, BBIIICAININE B CBET MOCTE €ro MyOIuKaI1u.

Pexomenoayuu no no020moeKe K IK3ameny

WTOroBeIM KOHTpOJIEM MpPU HU3YUYCHUHU IUCHUIUIMHBI «JIWHeWHas anreOpay
ABJISIETCA dK3aMmeH. [IpuMepHbIi mepeyeHb BONPOCOB K IK3aMEHY COAEPKHUTCS B
paboueii mporpamMMme AUCHUIUIMHBL. HemocpeacTBEHHO Mepes; ceccHeil BOMPOCHI
MOT'YyT OOHOBISATHCS. OOHOBIICHHBIA TIEPEUYEHb BOIMPOCOB K IK3aMEHY BBIAACTCS
CTyIEHTaM Iepe]] HayajloM 3K3aMEHAlMOHHOW ceccuu. Ha sk3aMeHe CTyIeHTy
npejyiaraeTcsi OTBETUTh Ha JIBa TEOPETUUYECKUX BOIPOCA IO U3YUYEHHBIM pazjieiam
JUCHUIUIMHBL U PEIINTh MPaKTUUYeCKyro 3ajnauy. Llenb sk3ameHa — mpoBepka U
OIICHKA YpPOBHS TOJYYEHHBIX CTYJCHTOM CICIMAIbHBIX MO3HAHWHA IO y4eOHOMU
JVCLIUIUIMHE, a TAK)KE YMEHHUSI JIOTHYECKH MBICJIUTh, ApTYMEHTUPOBATh U30paHHYIO
HAay4YHyl0  MO3UILIMIO,  pearupoBatb  Ha  JIONOJHUTEIbHBIE  BOMPOCHI,
OpPUEHTHUPOBAThCS B MaccuBe AehuHUIIUN U KaTeropuil. OIeHKe MOICKUT TaKKe
U TIPaBUJILHOCTh PeYM CTYJEHTA. J|OMOJHUTEIBHON 1IEeJTbI0 UTOTOBOI'O KOHTPOJIS B
BUJIC DK3aMeHa sBJseTCs (GOPMHpPOBAHWE Yy CTYACHTAa TaKUX KadecTB, Kak

OpraHU30BaHHOCTb, OTBECTCTBCHHOCTD, pr,IIOJII-O6I/I€, CaMOCTOSITEJIBHOCTh. Takum



o0pa3oM, IK3aMeH 0 TUCIHUILINHE TTPOBEPSIET CIOKUBIITYIOCS y CTYJEHTA CUCTEMY
3HAHUU M0 JAHHOU JUCHUHUILIMHE U UTPaeT OOIBIIYIO POJIb B HOATOTOBKE OYIyIIEro
CIIEIUAJIMCTA, CIIOCOOCTBYET TMOJYy4YeHHUI0 (YHIAMEHTAIBHOM M CIEeIHAIbHOM
MOATOTOBKHY B 00JIACTH MaTeMaTHYECKUX METOJOB M MOJCIICH M WX MMPUMEHEHUS K
peIIeHUIO TPAaKTUUECKUX 3aJ1a4 SKOHOMUKH U yIIPaBJICHUS.

[Ipy MoAroToBKE K 3K3aMEHY CTYACHT JOJDKEH MPAaBUJILHO W PallMOHAIBHO
pacIUTaHUPOBATh CBOE BpeMsi, YTOOBI yCIIETh KAYECTBEHHO M HA BBHICOKOM YPOBHE
MOATOTOBUTHCS K OTBETaM II0 BCEM BOIpOcaM. JK3aMEH IpU3BaH IMOOYAUTH
CTYJIEHTa IOJTYYUTh IOTIOJHUTEIHHO HOBBIC 3HAHUSA. BO BpeMs MOATOTOBKH K
PK3aMEHYy CTYJICHTHI TaK)K€ CHUCTEMATHU3HMPYIOT 3HAHWS, KOTOPHIE OHHM TPOOpenn
Py M3YYCHUU Pa3felioB Kypca. ITO IO3BOJSET MM YSICHUTb JIOTHUYECKYHO
CTPYKTYPY Kypca, OOBEIUHHUTH OTACIbHBIE TEMBI B €AUHYIO CHCTEMY, YBHUJICThH
MIEPCIICKTUBBI Pa3BUTHUS YIIPABJICHHUS MIEPCOHATIOM.

PexomMeHryeMble yUeOHMKY U CIIeMaIbHas JUTepaTypa NpHu U3y4eHUHU Kypca,
UMEIOTCSI B PEKOMEHJIOBAHHOM CITMCKE JINTEpaTyphl B pabodeil mporpamme IIo
JAaHHOMY KypCy, TaKK€ HMX Ha3bIBaeT CTyACHTAM IIperojiaBaTelb Ha IEepPBOM
JIEKIIUH.

CTyneHT B IeNAX MOJYyYCHHUsS KaueCTBEHHBIX M CHCTEMHBIX 3HAHHMM JIOJDKCH
HAaYMHATH MOJIFOTOBKY K 3K3aMEHY 3aJI0JIT0 JI0 €ro MPOBEACHHUS, JIYUIIIe C CaMOTO
HavaJa JJEKIIMOHHOTO Kypca. J[Jis 3Toro, Kak ye 0TMe4aioCh, HMEIOTCS B Y4eOHO-
METOJIMYECKOM IMOCOOMHU MPHUMEPHBIE BOMPOCHI K dK3aMeHy. Llemecoobpa3no npu
W3YYCHUHU Kypca IOJIb30BaThCs paboyeii mporpaMMoil W yd4eOHO-METOIUICCKUM
KOMILIEKCOM.

CamocrosiTenpHas paboTa MO TMOATOTOBKE K DK3aMEHY BO BpEMSI CECCUU
JOJDKHA TIJIAHUPOBATHCS CTYJIEHTOM, HUCXOJsd H3 0O0mero odbemMa BOIPOCOB,
BBHIHECEHHBIX Ha DK3aMEH W JTHEH, OTBEJCHHBIX HA MOJTOTOBKY K dK3ameHny. [Ipu
9TOM HEOOXOAMMO, YTOOBI MOCIEIHUHM OEHb WM 4YacThb €ro, ObLI BBIAEICH IS
JOTIOJTHUTEIFHOTO ITOBTOPEHUS BCErO0 00beMa BOIPOCOB B IIEJIOM. IJTO MO3BOJISCT
CTYJIEHTY CaMOCTOSITEJIbHO TIEPEIIPOBEPUTHh YPOBEHb YCBOCHHS MaTepuana. BakHo

UMETh B BHUJY, YTO JJiA IieJied BOCIPOM3BENICHUS MaTepuaia yuyeOHOro Kypca



OOJBITYI0 BCIIOMOTATEIBLHYIO pOJIb MOXET ChIrpaTh HWHMOpMAIus, KOoTopas
COZIEP KUTCS B pabodei mporpaMmMme Kypca.
Pekomenoayuu no camocmoamenbHou padoome cmyoeHmos

Opranuzanusi 4 y4eOHO-METOAMYECKOE OOECIEeUEeHHUE CaMOCTOSITEIbHOMN
pabotsl ctyaenToB (CPC)

1. Texymass u omnepexatomas CPC, HampaBieHHas Ha yriiyOlieHHE U
3aKpeIyICHUE 3HAHUM, & TAK)KE Pa3BUTHE MPAKTUUECKUX YMEHUHN 3aKITI0YAETCs B:

— paboTe CTYAEHTOB C JEKUMOHHBIM MaTepuajoM, IOUCKE U aHalu3e
y4eOHOM JIUTEpaTyphl U AIEKTPOHHBIX UCTOYHUKOB MH(OpPMAIIMU MO U3y4aeMbIM
TeMaM JAUCIUTLIUHBI;

—  BBIIOJIHEHUU JOMAIIHUX UHAUBUYaIbHBIX 3aJaHUN;

— W3YYEHUU TEM, BBIHECEHHBIX HA CaMOCTOSATEJIbHYIO MPOpPabOTKY,
aKTUBHOE y4acTHE B UX 00CYKJICHUH HA 3aHATHUSX;

—  U3YYEHUHU TEOPETUYECKOT0 MaTepuaia TEM MPAKTHUYECKUX 3aHITUM;

— OCBOCHUM TEXHOJOTHUWA B3aMMOJCUCTBUS C 3aJaHHBIMU HWHTEPHET-
pecypcamMu U UX UCIIOIb30BaHUS ISl PEIICHUS TPAKTUYECKUX 3a/1a4;

— TIOATOTOBKE K IK3aMEHY.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHUE
JANCIUIIJINHBI

Jns  mpoBeAeHUs — JICKIIMOHHBIX  3aHATUA  HEOOXOAMMa  ayJuTOpHS,
OCHAIIEHHAasA MYJIbTUMEANINHBIM TPOEKTOPOM.

Jns  mpoBeneHUST NPAKTUYECKUX 3aHATUM - ayJIuTOpHUs, OCHAlllCHHAas
MYJIBTUMEIUMHBIM TMPOEKTOPOM, OOJBIION JOCKOMW I JEMOHCTpAllid BCEX

9TaIlOB PCIICHUA IIPAKTHYCCKHX 3a1ay.
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l. JIAH-TPA( UK BBHINOJHEHHSI CAMOCTOSTEIbHOI padoThI 1O

JUCHHUIIJINHE
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.
N3yyeHue TeOpeTUUECKOM 4acTh IIposepka HaMuus
TEMBI, BBITIOJIHCHHE 3aJaHUH IIO JIEKLIUH, pelIeHHS
TeMaM: paHr MaTpumbl, 0a3uc WHJIUBUIYAIBHOTO
NunuBunyansHoe
CHUCTEMBI BEKTOPOB, 00Illee PEIICHNUE 3a/1aHusl, AKTUBHOE
2| 3ananue 2 . . 8 wacos
CHUCTEMbl JIMHEHHBIX ypaBHEHUH, ydacTue B 00CyKIEeHUU
(oxTs16pB) M
Haxoxnenue @OCP  ogHOpOIHOMH BOIIPOCOB I10 TEMaM
CHCTEMBI JIMHEUHBIX YpaBHEHUM 3aHATUI U 3aJaHUMN.
N3yyeHune TeopeTHdeckoil 4actu [IpoBepka Hanuuus
TEMbl, BBINOJIHEHUE 3aJaHUN TI0 JICKUWH, pEIIEHUS
temam Pazgena 8 u Pa3gena 9. WHJIUBUIYABHOTO
NunuBunyansHoe A A A Ay
3 10 gacos 3aJIaHUs, AaKTUBHOE
3aganue 3 (HOIOpb)
ydacTue B 00CyKICHUU
BOIIPOCOB I10 TEMaM
3aHATHHN M 3aJJaHUH.
N3yuyenune TeopeTuuecKoil 4acTu [IpoBepka Hanuuus
TEMBbI, BHINIOJHEHHUE 33JJaHU 110 JIEKIUH, pEelIeHUS
TeMaM: INHEHHBIE ONepaToOphl U UX WHJIUBUTYJIbHOTO
NunuBunyansHoe
MaTpHLbl, HAXOXKIACHUE sSIApa U 3a/1aHUsl, AKTUBHOE
4| zaganue 4 P T P 10 gacos ’
(exatps) o0pasa JIMHEeHHOTo oneparopa, y4acTue B 00CYKICHUU
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

Tembl H OPUEHTHUPOBOYHOEC COACPKAHUEC aAHAINTUHICCKHUX,

HCCIIe0BATEIbCKIX U TBOPYECKHUX 3aaHU

HAY4HO-

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

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

B T€X CIIy4asiX, KOr/la yMHOXXeHHe orpeaeieHo. Ilyctpb

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

3. Berancnuts onpenenurens A AByMs CIOCOOAMH:
a) pasJIoKUB IO PJIEMEHTAM TPEThEU CTPOKU;
0) moay4uB 3 HYJISI B UETBEPTOM CTOJIOIE U PA3JIOKUB 10 HEMY;

B) Haiiti Munop M, u anreOpandeckoe JONOJHEHHE A3 ONIpeaeuTens A ;

3 1 2 5
1 0 1 4
A= :
2 3 5 1
1 1 2 0
4. Pemmte cucremy meromom Kpamepa; mpu sTtoM: a) A BBIUUCIUTH IO

PaBUJTy TPEYrOJIBHUKOB; 0) Aq BBIYUCIUTD, PA3JI0XKHKB [0 EPBON CTPOKE; B) Ao

BBIYUCIIUTH, PA3JIOKUB IO BTOPOMY CTOJOLY; I) A3 BBIYUCIHTD, HOTYyYUB HYJIH B

KaKOM-JIN0O CTOJIOIIE U PA3IIOKHUB IO HEMY.



3X1+2X2 + X3 = 6,
2X1 +3X2 + X3 :l,
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 5
6. Haiimute 0OpaTHy0 MaTpuily JJii MAaTPUIBI A C MOMOIIBIO AJIEMEHTapHBIX
npeodpa3oBaHUi, eClin
3 1 =2
A=(1 3 1 |
9 -5 0
1. Haitgure HEen3BecTHYIO MaTpuily X €ciiu
-5 -4 7 2 0 4
X1 3 2 1)]=(3 -1 5]
4 0 2 2 1 3
8. Pewmuts cuctemy metonom ['aycca:

( X1+X2+ X3+ X4: 0,
2X1+ Xo 4+ X3 — Xg= 3,
2

_Xl_X2+ X3+ X4: 0,

2Xy —3X3 + 4X4 =9,

Q. Onpenenute, 4YTO MPOU3OUIET C KBaJApaTHOW MmaTpuiledi A nmopsaka 10 mpu
YMHOYKEHHUH CJieBa Ha TpaHCBEKIHIO Ty (5).

NuauBuayanbHoe 3aganue 2 (y KaKI0ro CTy/JIeHTa CBOi BAPDUAHT).
1.Bprynicniute paHr MaTpHIbl JABYMS CHOCOOAMHU: a) METOJAOM OKaWMIICHUS

MUHOPOB; 0) C TOMOIIIBIO AJIEMEHTAPHBIX MPeoOpa30OBaHUM.



4 10 1

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

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

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

a, = (3; 3; 11; —3).
3. Joxazate, yTO cucrema BEKTOpPOB ly,l,,...,l,, — oOpa3yioT 6a3uc u HalTu
KOOPJMHATHI 3JIEMEHTA X B TOM OasHuce.

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

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

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

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

153.’1 _4.]:2 - J.’3 ‘EJ.’+ - D,

+ ¥+ -y =
ntx i -x =0

L

NuauBuayanbHoe 3a1anue 3 (Y KasKI0r0 CTyJeHTa CBOM BapUAHT).

A
1. Jlausi Bextops @ M D . Haiitu: 1)a - (B — 3); 2)\3 ; 3) COS(E : C), eciu

C=2a+b;4)cospwa;s)a+hf;6)np.a.



3=(4;56),b=(—2;—8;—6).

2. Jlaust Bextopsl 4 U D . Haiiru: a) @ - 46; b) Np 4 (25 — 36);

C) COS(— a+2b, 35] ,ECIIN

a=3m-n,b=m+2n,|m=3n=2, (m?ﬁjzg.

3. Haittu mnomaap napanienorpaMmma, moCTpOSHHOTO Ha BEKTOpax
— — — — A —
C=a+4b u d=3a-b,ccm [a|=3, b =4,(a, b)=150°.
4. Jlansl BepiuHbl tupamuasl ABCD: A (2, 1 0); B (5, 3, l); C (0, 1 2);
D (4, 3, 1). Haiitu:
1) muromanpe Tpeyronsuuka ABC, 2) cos ZDAB,

3) soicory AABC, onymennyio u3s C na AB ,4) 06bem mupamuast ABCD

5) BeicoTy nupamuasl ABCD , onymiennyro u3 D Ha ocnoBanue ABC.
5. U3BecTHBI KOOpaAMHATH BepinnH Tpeyronbanka ABC: A (- 3, — 2); B (14, 4);

C (6, 8).. Haiitu:

1) ypaBHEHHUs BCEX CTOPOH B 0OIIEM BH/IC;

2) ypaBHeHus Bcex BeIcOT B 00meM Buae (AN, BN,, CNy);

3) ypaBHeHHs Bcex MenuaH B obmiem Buae (AM;, BM,, CMy);

4) tgA;

5) ypaBHenus npsmbix AE u AE;, IpoXoasmmux Mo yriiom 45° x AC;
6) Touky B, cumMmmeTpuuHyto Touke B otHOCHTENRHO AC;

7) paccrosiaue ot Touku C 10 npsmoii AB;

8) ypaBHenue npsimoii CCy, mpoxosiiei napamuieasHo AB;

BS

9) ypaBHenue npsimoit CS, eciii TOUKa S Takas, 4To _S =<,

10)amuny croponsl AB; 11) amuny Meanansl AM;
6.CoctaBuTh  ypaBHEHHWE  IUIOCKOCTH,  MPOXOIAIIEH  4epe3  MIPSIMYIO

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

x—2y+z+5=0.

NuauBuayanbHoe 3a1anue 4 (y KasKI0ro CTyJeHTa CBOM BapUAHT).



1. SIBNAIOTCS U ClIeAyIoIHe Ipeodpa3oBaHys BEKTOPHOIO IPOCTpaHcTBa R3
nuHelHbpIMH. Eciiu nmpeoOpa3oBaHue JIMHEHHOE, TO HAWIUTE €r0 MaTPUILy B
cranaapTHoM 6aszuce. [Tycte x = (x4, X5, X3).

a) (x) = (1 + x93, %1 + X5 — X35 X1 + x5 + X3).
0) p(x) = (x1 + x2; x, — x3;x3 — 1).

2. Jlns TuHEHHOTO onepaTopa ¢ HalauTe SAPO U 00pas.

Iycte @(xX) = (d,%)-d,rne d = (1;2;3)

3. Ilycthb ¢ mmeeT Matpuity A = (1 0 ) B Oaszuce a; = (1;1),a, =(0; D) uy

2 -1
uMeeT matpuny B = (é _21) B Oasuce b, = (1;2), b, = (1;1). Haiinure

MaTpHuily rpeobpaszoBanus @ + Y B 6a3uce by, b,.

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

-3 -1 3
A=<1 1 —3>,g1(x)=1+x+x2,g2(x)=1+3x+2x2
1 0 0

g3(x) = x + x?

5. Jlunelinplil onepaTop ¢ MepeBOIUT Oa3HCHBIE BEKTOpA €4 U €, B DJIEMEHTHI A U
a, COOTBETCTBEHHO. Haliiute COOCTBEHHBIC 3HAUYCHHUS M COOCTBEHHBIE BEKTOpa
omneparopa ¢.

a1 == _231 - ez; az == 61
6.Haiinure ©Oa3uc, B KOTOPOM MaTpWila JIMHEHWHOTO oOlepaTopa HMEeT

JIaroHajabHbIN BUJ. Ecim B HekoTopoMm 0Oa3nce MaTpwHIla JIMHEHHOTO orepaTopa

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

MMEET CIEAYIOIINN BU:
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IHacnoopr

(oH1a OLIECHOYHBIX CPEACTB
o AucHuIuInHe «JIuneiinas ajareopa»

Kon u popmympoBka KoMneTeHIMA

Irtanbl GOPpMHPOBAHMS KOMIIETEHIIUH

OK-4

COOTBETCTBUU c
PErHOHAIBHOTO |
Tpyna (hopMupyercs 4aCTHIHO)

CIOCOOHOCTh TBOPUYECKHU BOCIPUHUMATD
U HUCIIOJIb30BAaTh JIOCTIDKEHUS HayKH,
TEXHUKU B MpodeccruoHanbHOU chepe B

MOTPEOHOCTSIMU
MHPOBOIO  pPBIHKA

3HACT

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

yMeeT

UCIIOJIb30BaTh METOJIbI U
UHCTPYMEHTAPUI JIMHEHHOW anreOpsl
U AHAJIUTUYECKOM TIEOMETPUM UL
peUIeHUsI TUIIOBBIX MAaTE€MaTUYECKHX
3aJad B 3TOM cdepe U BOCHPUATHS
COBPEMEHHBIX TEKCTOB 1o
9KOHOMMUYECKON TEOPUH

BIIaJEET

METOJaMH ¥ HMHCTPYMEHTapHeM
JUHEHHOHN anreOphl U aHATMTUYECKON
FEOMETpUU I BOCHPUSITHS U
UCIIOJIb30BAaHUs JIOCTH)KCHUIN HayKH,
TEXHHUKH B IPOPECCUOHAIBHOM cepe

OK-5

NesITebHOCTH ((OPMHUPYETCsl YAaCTUYHO)

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

3HACT

METO/Ibl, UHCTPYMEHTAapuil U 0a30BbIE
pe3yibTaThl JMHEHHOW aiureOpbl |
AHAJIMTUYECKON T€OMETPUHN

yMeeT

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

BJIaACCT

CHEIUAIBHBIMU  TEOPETUYECKUMHU U
MPAaKTUYECKUMU METOJIaMH JIMHEWHON
ayreOpbl M aHAJTUTUYECKON T€OMETPHH
st hopMaTM3aid  SKOHOMUYECKOH
nH(pOpMaIMY U €€ aHATIN3a

Kourtposmpy OuneHouHble cpeacTBa
emMble

Ne | pazgenant/ Koapb! 1 3Tansl opMHpPOBAHUS ) MPOMEKYTO

n/n TeMBbI KOMIeTeH Ui Texymun THast
AHCHMILIHH KOHTPOJIb | aTTecTaunu

Bl i1
1| Pazpen 1, OIIK- | 3HaeT TEOpETHYECKHE OCHOBBI | KOHCIIEKT Bompocsl k

Tema 1, Tema | 16 IIUPOKO ucrionssyemoix | TTP-7); SK3aMeHy
2 MaTeMaTHIECKUX  METONIOB M | wournombras gg ‘!rl()) (
Paznen 21, NPHUKIIaTHBIX OKOHOMHKO- | pagora 1-3




Tema 1, Tema MaTeMaTUYECKUX mozeneii, | (ITP-2);
2 BO3MOXXHOCTH HMX TPUMEHEHUS VI3 1-6
Paznen 3lI, As  DEMEHMS KOHKPETHEIX | 1p 13 [1p.
Tema 2, Tema HKOHOMHYECKHUX 3a7a4 15) ’
3
Pasnen 4, Ymeer MIPUMEHSATH | KOHCIIEKT Bonpocsr k
Tema 1, Tema KOJIMYCCTBCHHBIC u | (ITP-7); dK3aMeny I,
2 KaueCTBEHHbIE merozpr | KOHTpOMbHAst | 5,8 -40 (
A3 on pabora 1-3 YO -1)
Pasnen 6, p HPHHﬂuTHH (ITP-2);
YIPABICHYECKUX PelIeHu U | 11113 1 g
Pasnen 8, pelieHnn KOHKPETHBIX | ([TP-13, TIP-
Paszen 9 SKOHOMMYECKHX 3aJ1a4 15)
Bnaneer HAaBBIKAMH | KOHCIIEKT Bomnpocsr k
aHAJIU3UPOBATh coruainsro- | (IIP-7); 9K3aMCHY
SKOHOMHUUeckHe Ipobnaempl u | KOHTPOJIbHAM (YO -1)
pabora 1-3
MPOLECChl C NPUMEHEHUEM (I1P-2):
MATEMaTHUECKNX METONIOB M | 713 1-’6
MaTEeMaTHIECKOTO (ITP-13, ITP-
MOJICIIMPOBAHUS 15)
Pasnen 1, T1IK-32 KOHCIIEKT Bormpocs k
3HaeT OCHOBHBIE OJTallbl W i
Tema 1, Tema (T1P-7); SK3aMEHY
5 METO/IbI bopmanuzanum xouTpombHas | (YO -1)
Passen 2| TIPHUKJTATHBIX 3a1a4 ¥ | paGora 1-3
’ MaTeMaTHYECKOro (TTP-2);
Tema 1, Tema VI3 1-6
) MOJIETTUPOBAHUS A3 1-
Paszen 3| HSKOHOMUYECKUX CUTYyalUN glg)P-B, I1P-
HEII )
Tema 2, Tema KOHCIIEKT Bormpocsr k
3 Ymeer popmammsoats 3anaqy | ([TP-7); 3K3aMEHY
Pasnen 4, YCCIIeJOBAHKS, BHIOpaTh MeToy | KOHTPOJIbHAS (YO -1)
Tema 1, Tema pereHust PpOoOIEMBI " 1(312_}?)0;2)1_ 1-3
2 MOCTPOUTE  MATEMATHYECKYIO | 11773 1-’6
Paznen 5, MOJEIIb (ITP-13, TIP-
Pazgen 7, 15)
B KOHCIIEKT Bompocsr k
Paszen 8, TageeT HaBBIKAMHU (ITP-7); SK3aMeHY
Paszen 9 (opmymiposanns koutposeHas | (YO -1)
MPOCTEHIIINX NPUKIAIHBIX | paGoTa 1-3
OKOHOMHMKO-MaTeMaTUYECKUX (T1P-2);
moneneii um  wMeromamu umx | U3 1-6
(ITP-13, TIP-

perieHus

15)




3a4eTHO-3K3aMeHALMOHHbIEC MAaTEePHAJIbI
(oeHOYHBIE CPeICTBA M0 MPOMEKYTOYHOM ATTECTAIMM U KPUTEPHHU OLEHKH)
Bonpocel k 3xk3amMeHy

1. Marpusl u  omepauud  Hajg  HUMHU.  JloKa3areabCcTBO — CBOMCTBA
JTUCTPUOYTUBHOCTH.

2. JleMMbI 00 YMHOKEHUH MaTPHI] HA TPAHCBEKIUIO U JUATOHAJILHYIO MATPHILY.

3. Ompenenutens MaTpuilbl pasmepHocth N. Teopema OCHOBHas Jis
OTIPEICIIUTEIS.

4. CaoiicTBa onpeaeauTenci.

5. Teopema 0 pa3noXKeHHH MaTPUIbl B MPOU3BEICHHE HECKOJIbKHX TPAHCBEKIUN
U IMArOHaJIbHOW MAaTPULIBI.

6. Teopema O pPaBHOCWIBHOCTH YCJIOBHH IS CYIICCTBOBAaHUS OOpaTHOM
MaTpPULIBL.

7. Teopema 00 onpenenuTeny NPoOU3BEACHUS IBYX KBaIpaTHBIX MAaTPHII.

8. Cucrema muHeWHbIX ypaBHEeHUH. OCHOBHBIC OHATHS M MaTPUYHAs 3aITUCh.

9. Teopema O CyLIECTBOBAaHMM PEILIECHUS HEBBIPOKJICHHOW CUCTEMbI JIMHEHHBIX
ypaBHeHu# (popmynbsl Kpamepa)

10.Teopema o ¢opmysie st BEIYUCICHUS OOpaTHONW MaTPHIIBI.

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

12.Beiuncinenne  oOpaTHOW  MaTpullbl € TIOMOIIBIO  DJIEMEHTApHBIX
npeoOpa3oBaHUM.

13.JIuneitnoe npocTpancTBO. [Ipocrelinue cBONCTBA IMHEHHBIX TPOCTPAHCTB.

14.JTuHeiiHast 3aBUCUMOCTh BEKTOPOB. PAaBHOCUIILHOCTD JBYX ONPEICTICHUM.

15.ba3uc mpoctpaHcTBa. TeopemMa 00 omepanusx CIOXEHUH U YMHOXKEHUHM Ha
YHCJIO B IMHEITHOM MPOCTPAHCTBE C PUKCUPOBAHHBIM 0a3UCOM.

16.Pa3mepHOCTh IMHEWHOTO MPOCTPAHCTBA. TeopeMa o0 N JIMHEHHO HE3aBUCHUMBIX
3JIEMEHTaX B MPOCTPAHCTBE Pa3MEPHOCTH N.

17.Panr matpuiisl. CriocoObl BHIYUCIICHUS paHTa MAaTPHUIIBI.

18.Teopema o OazucHoM MuHOpe. Teopema O PaBEHCTBE HYJIO OMpPEIETUTENS

MaTpHUIIbL.



19.Teopema Kponekepa-Kanenin 0 COBMECTHOCTH CUCTEMBI.

20.JIunelinpie moanpoctpancTsa. [Ipumepsr.

21.Teopema O pa3MEpPHOCTH JIMHEWHOIO MPOCTPAHCTBA, B KOTOPOM HMEETCS
0a3uc U3 N HIEMEHTOB.

22.0O1H0pOIHAs CUCTEMA JIMHEWHBIX YpaBHEeHUM. MHOXeCTBO ee perieHuil. CBs3b
PELIEHUN OJHOPOJHON U HEOJHOPOJHON CUCTEM.

23. OyngamMeHTanpHas CHUCTEMa PEIICHUN OJHOPOJIHON cucTembl. Teopema o
crioco6e noctpoenust GCP.

24.JIuHeliHbIe onepaluy Hajl BEKTOpaMH U UX cBocTBa. [Ipoekius BekTopa.

25.Paznoxenne BekTopa o optaMm. Hampapisromme KOCHHYChI BEKTOPA.

26.CxansipHO€ MPOU3BEICHNE BEKTOPOB.

27.Jlenenue oTpe3ka B JAHHOM OTHOIIICHUH.

28.BekxropHoe mpousBeeHrue BeKTopoB. CBOMCTBA.

29.BeKkTopHOE IPOU3BEIEHUE BEKTOPOB B KOOPAUHATHOM popme.

30.CmemmanHO€E Mpou3BeIeHNE BEKTOpOB. CBOWCTBA.

31.YpaBHeHue npsiMOi Ha TIOCKOCTH.

32.Ilonsapuas cucrema koopauHat. HopmansHoe ypaBHeHHE npsimoid. PaccTostame
OT TOYKH JI0 TIPSMOM.

33.Yroa Mexay NmpsMbIMU. YCJIOBUS MapajIeIbHOCTH U MEPHEeHIUKYISIPHOCTU
MPSIMBIX.

34.HopmanbsHoe u 00111€e ypaBHEHUS TIIIOCKOCTH.

35.CBs3Ka TIOCKOCTEH. YpaBHEHUE IUIOCKOCTH, MPOXOMSILIEH Yepe3 TpU TOUYKHU.
VYpaBHeHUE MIIIOCKOCTH B OTpe3Kax.

36.Yron MEXTY TJIOCKOCTSIMH. VYcnoBus napajyieIbHOCTH u
NEPIIEHAUKYJIIPHOCTH IIJIOCKOCTEN.

37. llpsimast muuusa B npocTpanctse. [lapamerpudeckoe, KAHOHMYECKOE U 0011Iee
YPaBHEHHUS IIPSMOM.

38.Yron  Mexay  ByMs ~ NpAMbIMA.  YCJIOBUS — NApaJUIeIbHOCTH U
MEPHEHANKYIIPHOCTH NPSIMBIX.

39.1IpssMast 1 MIIOCKOCTh.



40.JIuneitnble onepaTopsl. MaTpuiia TMHEHHOTO MPe0Opa30BaHUS.

41.V3meHeHne MaTpUllbl JUMHEHHOTO MPeoOpa3oBaHUs MPU MEPEX0/I€ K HOBOMY
Oazucy.

42 S npo u oOpa3 TMHEHHOTO OnepaTopa.

43.Teopema o pa3sMepHOCTSX sApa U o0pa3a JUHEHHOTo mMpeoOpa3oBaHusl.

44.Onepanyu HaJ| JIMHEHHBIMU OllIEpaTOPaMH.

45.Teopema 0 MaTpuIlax CyMMBI U TIPOU3BEACHUS JTMHEHHBIX TIPEOOpa3oBaHUM.

46.TeopeMa 0  paBHOCWIBHOCTH  YCIOBUH i HEBBIPOXKIECHHOTO
npeoOpa3oBaHMUs.

47.XapakTepUCTUYECKUII MHOTro4YjieH JHHEeWHoro oneparopa. CoOCTBEHHbIE
YHCJIa U BEKTOpA JMHEHNHOrO OIlepaTopa.

48.TeopeMbl 0 IMarOHATFHOM BH/IE MATPHUIIBI JMHEHHOTO orepaTopa.

49.Teopema ['amunbToHa-K3:11 0 KOpHE XapaKTEPUCTUYECKOTO MHOTOUJICHA.

50.EBkinaoBo npoctpanctBo. [Ipumepsl. HepaBenctBo Komm-bBynskosckoro.

51.Teopema 06 OPTOHOPMUPOBAHHOM 0Oa3HCE B €BKIMJOBOM IPOCTPAHCTBE.

52.HopmupoBanHbie mpoctpancTBa. CBOMCTBA.

53.1Iporiecc opTOrOHATU3AIMU CUCTEMbI HE3aBUCUMBIX BEKTOPOB.

S54.Ilonarue kBagpatuyHoil ¢opmbl. Marpuiia, JUCKPUMHUHAHT U PaHT
KBaIPATUIHOU (POPMBI.

55.Kanonuueckuii Buja KBaapatuyHoil (opmbl. [lpuBeneHue KBaapaTHUHON
(opMBbI K KAHOHUYECKOMY BUIY MeTo10M Jlarpanxa.

56.HopmanbHblil BUA KBaapaTUUYHOM (OpMBI. 3aKOH MHEPLMHU IEUCTBUTEIbHON
KBaJAPaTUYHOU (POPMBI.

57.3nakoonpeneneHHbIe U 3HAKONIEpeMeHHbIe KBaapaTuuHbie Gpopmbl. Kputepuit
CunbBecTpa 3HAKOONPEACICHHOCTH KBaJAPATUUHOU POPMBI.

58.1lpuBenenre kBagpaTUYHOM (POPMBI K KAHOHHYECKOMY BHIY C IOMOIIBIO
OpPTOTOHAJBHBIX MpeoOpa3oBaHuil (MpUBENEHUE KBAJPaTUYHOU (QOPMBI K

TJIaBHBIM OCSIM).



3agaum Ha 3K3aMeH

1. Bepuo mu pasenctBo (A-B)T = AT - BT, ob6ocuyiite, nupusemure
nokazaTenseTso, rae (A)T — onepanus TpaHCIOHMPOBAHKS MATPUIL.

2. Ilyctb A — xBagpatHas MmaTpuua pasmepHoctd 4. Uto mpowusoiimer ¢
MaTpuLen A, eclii pacCMOTPETh MATPULLY:

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

3. JIOKaXuTe, YTO ONPENEIMTENL BEPXHETPEYTONbHOM MaTpunbl A (a;; = 0,
eciu i>]) paBeH IPOU3BENICHUIO JMaroHaJIbHbIX AJIEMEHTOB
|Al = a11 - A2z * " Q.

4. Kax m3MEHUTCS ONpeneauTeNb IopsaKa N, ecim:

a) y BCEX €ro 3JIEMEHTOB U3MEHHUTh 3HaK Ha MPOTHUBOIOJIOKHBII;
0) ero mepBblil CTOJOEI] MOCTAaBUTh HA IMOCJIEIHEE MECTO, a OCTAJIbHBIC

CTOJIOIBI CIBUHYTH BJIEBO, COXPAHSIS MX PACIOJIOKEHHE.

5. Paznoxute matpuiyy A = (1 ) B BHJIC MPOU3BEICHUS JUArOHAIBHOU

2 -1
MATPHUIBI U HECKOIBKUX TPAHCBEKIIUH.
6. [Iyctes ompenenurens Mmatpuilbl A paBeH 7. CymiectByer Jin oOpaTHas

MaTpula Il MAaTPULBI A ¥ 4eMY PaBEH €€ ONPEACTUTENb?

1 0 0
7. Haitmute onpenenurens matpuiipl X, ecni A =0 2 0, |B|=12#u
3 -1 3
AX = B.
ay +bx =c
8. Cucrema {cx + az = b wMeer eIMHCTBEHHOE pelreHue. JloKakuTe, 4To
bx+cy=a
abc # 0.
ay +bx =c

9. Pemnte cuctemy JIMHEHHBIX ypaBHEHH {€X + az = b, ecim abc # 0.
bx+cy=a



1 0 O
10. Ecou A=|0 2 0. CymectByer au oOpaTHas MaTpuiia s
3 -1 3
matpunibl A? Ecnu 1a, TO BBIYUCIIHTE €€.

11. Pemnre cucrteMy JIMHENHBIX YpaBHEHUM METOAOM [ 'aycca

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

OtBeT: X, = 3,x, = x3 = 1.
12. Pemute cucreMy JIMHEWHBIX YpPAaBHEHHM C MOMOIIBbIO OOpaTHOMN
MaTpHIIbI

{3x1 + 5x, = -9
2x1 + 3X2 = _6

13. SIBnsieTcs M MHOXKECTBO KBaJAPATHBIX MATPHI] BTOPOTO MOPSAIKA BUA:
a) {A = (aij)| A11 + Ay = 1}
6){4 = (ay)l ayj = —a;}
B) {A = (aij)| trA = a1 +ay, = O}
JIMHEWHBIM IPOCTPAHCTBOM.
14, [Toka)xute, 4TO €CIIU CUCTEMA BEKTOPOB €4, ..., €, COJACPKUT HYJIECBOU
BEKTOp, TO OHa Oy/AeT JTMHEHHO 3aBUCUMOM.
15. JIOKaXuTe, 4TO eq,€,,e3 — o0pasyoT Oasuc B R® wu Haiigute
KOOPJIMHATHI BEKTOPA X B 3TOM Oaszuce:
e;=(1;1;1),e, =(1;1;2),e5 =(1;2;3), x =(6;9;14).
16. Haiimute 6a3uc B TpOCTpaHCTBE MATPHI] KBaJpaTHBIX MOpsaKa 2
A= (aij) TaKuX, 4T0 Q;; = Qj;.
17. Haiinute Bce 3HaueHuss A, MpPH KOTOPHIX BeKTOp b nuHEHHO
BBIPKAETCS Yepe3 BEKTOPHI A4, A5, d3.
a; = (3;2;6),a, =(5;1;3),a; =(7;3;9), b = (4 2;5).
18. Brisicuute, sBIseTCS M CIEAYyIOMIas CHUCTEMa BEKTOPOB JIMHEWHO

HE3aBUCUMOM:

a; = (2;-3;1),a, =(3;—-1;5), a3 = (1; —4; 3).



19. Haiinute pasmepHOCTh TUHEHHON 000JI0UKH BEKTOPOB:

a, = (1;2;3;4), a,=(2;3;4;5), a;=(3;4;5;6), a,=
(4;5;6;7).

20. B nmnpocTpaHcTBE MHOrOWIEHOB CTeNeHM < 3 paccMaTpHUBaEeTCs
MHOYKECTBO MHOT'OWICHOB C JOMOJMHUTENbHBIM ycimoBueM f(0) = 0. SBasercs iu
3TO MHOECTBO JIMHEWHBIM ITPOCTPAHCTBOM. Eciin f1a, TO KakoBa €ro pa3MepHOCTb.

21. OOpa3yIoT U BEKTOpa d4, d,, A3 Oa3Kc B mpocTpaHcTse R3.

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

22.  Jlumeitnoe  npeoOpasoBamue  @:R3 > R®  umeer  marpuiy

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

B HekoTopoM Oazuce. Halinure Ker ¢.

23. Ilyctp maTpuiia JTUHEHHOTO MpeoOpa3oBaHMsI B Oa3uce eq,€e, MUMeeT

4= o)

HaiinuTte pasmepHOCTh 1 6a3uc sA/ipa TaHHOTO MPeoOpa30BaHMUs.

BHUA:

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

25. Omnpenenut ¥ TOCTPOUTH BEKTOP € = d X b, ecm @ =20+ 37,
b= 37+ 2k, rie [ k— OPTBHL.

26. Beluucnute  yroa  MeXay — JMArOHANsIMM  Mapajulesiorpamma,
IIOCTPOEHHOTO Ha BEKTOpax d = 21 + J, b= —27+ k. rae [ k— OPTHL

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

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

29. BprancnauTh mionmaap napauiesiorpaMma, HOCTPOEHHOIO Ha BEKTOpax

(6;3;—2), b = (3; —2; 6).

>
a



30. Hatimute 00beM TpeyroibHOU MUpaMubl ¢ BepmHamMu A = (2; 2; 2),
B=(4;3;3),C=(4;5;4),D = (5;5;6).

31. CocraButh ypaBHeHuE Meauanbl AE B TpeyroibpHUKE C BEpUIMHAMH
A=(-2,0),B=(2;4),C=(40).

32.  Haiitu paccrosnue ot Ttouku A = (9;—11) nmo mpsimoir S5x — 6y +
11 = 0.
33. Haiitin mpoexmuio Touku A = (10; 14) na npsamyro [: 4x + 3y — 7 =

OtBet: P = (—2;5).

34, Yepes Touky M(—1;2; 3) npoBejicHa MIOCKOCTh, NEPICHIUKYIISIPHAs
pannyc-BeKTOpy OM. Hannmmre ee ypaBHEHHUE.

Oter: x — 2y — 3z —14 = 0.

35. Haiinute HOpMaJIbHBIN BEKTOP INIOCKOCTH, MPOXOISIIEN Yepe3 TOUKU

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

Orger: N = (2;—-1;1).

36. Hamucate ypaBHEHHE TUIOCKOCTH, TMPOXOJAIIEH depe3 TOUuKu M; =
(—=1;,-2;0), M, = (1;1;2) ¥ mepneHIUKYIIPHOA K TUIOCKOCTH 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

341U CATb KAHOHNYCCKOC YPABHCHUC Hp?[MOfI.

Omper: 22 =22=Z
11 -1
38. Haiitn yron npsmoi:
{ x=2z—-1
y=-2z+1

C PSIMOI1, MPOXOIAIIEH uepe3 Hayano KoopAuHat u Touky (1; —1; —1).

1
OTtBeT: cos @ = NG



39.

Haiinure Touky mnepeceueHuss npsmont x =2t—1, y=t+ 2,

z =1 —t c mnockocTeio 3x — 2y + z = 3.

40.

41.

42.

43.

44,

45.

Otger: (5; 5; —2).
SABASAIOTCS M TMHEHHBIME CIICAYIOIIHE OTOOPAKEHUS:
a) VxeR3, x = (x1,x5,x3) @(x) = (x3,%3,%; + 2%,)
6) p(x) = (X1, %, + x5, x3 + 1)
B) VA — MaTpulbl KBaIpaTHOM pa3MepHOCTH N
@ (A) = AT — onepanus TpaHCHOPMUPOBAHHS MATPHII.
Matpuiia JIMHEHHOTO onieparopa ¢ B 0a3uce e, e; UMEET BUJL:
A= (_1 _2).
5 0
Haiigute MaTpuIly JIMHEHHOTO orepaTopa B 0asuce e; = 2e; — e,
e, = —3e; + 2e,.
ITycTh @ nuHEHHBIH onepatop @: R — R?, neiicTByiomuii Ha BEKTOP
x = (x4, x,) caemyromum o6pazom @(x) = (x; + 2X5; Xy — 2X7).
Haiinute matpuily nmHeWHOTO omeparopa ¢ B 0Oasuce a; = (1;1),
a, = (1;2).
Haiinute pasmepHocTs 1 6a3uc siapa U oOpas3a JIMHEWHOTO OrepaTopa

¢ , KOTOPBIH B HEKOTOPOM Oa3rce uMeeT MaTPHILy

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

[lycth @ u P nuHeiiHBIe npeobpaszosanus @:R3 - R3, Y:R3 - R3
takue, 910 Q(x) = (X1 + X9, X5 + X3, %3 — x1), Y(x) = (%1 + x5, —
X3, Xy + X3 — Xq, Xy + X3) U1 TFOOOTO BEKTOpa X = (X1, X5, X3).
Haiinure maTpuily TuHEMHOT0 onieparopa ¢ - B CTaHAApTHOM Oasuce.
[lycth @ u P nuHeiiHBIe npeoOpaszosanus @:R3 - R3, Y:R3 - R3
takue, 410 Q(x) = (X1 + Xp, x5 + X3, %3 — x1), Y(x) = (%1 + x5, —
X3, Xy + X3 — Xq, Xy + X3) U1 TFOOOTO BEKTOpa X = (X1, X3, X3).
Halimute wmatpuily nuHeilHOro omepatopa ¢ +1 B CTaHIapTHOM

Oasuce.



46.

47.

SIBnsercs nu npeodpasosanue @: R? — R? Ttakoe, uto @(x) = (x; +
2X5,X5) 07 mr000ro X = (X1, X, ) HEBBIPAKICHHBIM.

JIMHEWHBIN orIepaTop ¢ 3aJ1aH MaTPULICH:

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

B HEKOTOPOM Oazuce eq, €,, e3. BhISICHUTH SIBJISIETCS JIM BEKTOp X = e + e, +

2e3 cOOCTBEHHBIM BEKTOPOM ATOT0 JUHEUHOTO OIleparopa.

48.

Jlunelinblii onepaTop B 0a3uce e;, e, 3aJlaH MaTPUIICH:

4=(; 3)

Haiinure 06a3uc B KOTOpPOM JIMHEHHBINH OINEpaTop HMEET AHaroHajbHYIO

49.

50.

51,

52,

53.

MaTpUILy.
Haiinute Bce COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYECHUS

JMHEWHOTO OIeparopa ¢, 3aJJaHHOTO B HEKOTOPOM 0a3rce MaTpUIICH:

0 1 0
-4 4 0
-2 1 2

[IpoBepbTe sBiIgeTCS AU (QYHKIUS 3aJaHHasl Ha MHOMECTBE
KBaJIPAaTHBIX MaTpPHUL] pa3MEPHOCTHU 2 BUAA:
f(A,B) =tr (ATB)
CKAJIAPHBIM ITPOU3BEIACHUEM.

Onpenenute 3HaYeHHUs Mapamerpa A, MpU KOTOPOM BEKTOpa e =
1 1
\/—g(l,l, 2), e —\/—g(l,—l,ﬂ) OPTOTOHAJIBHBI M  BXOZSAT B

OPTOTrOHAJIBHEIN 6a3uc NpocTpaHcTBa R3.

MoeT M B TPOCTPAHCTBE MATpPHUI[ KBaJpaTHBIX IMOpsaka 2 B
KayecTBe HOPMBI djeMeHTta A BbeicTymath Qyukuusa ||A| =
Jtr (ATA).

B nmuneitnoit o6omouke Bekropos a; = (1;2;1;0), a, = (2;1;4; —5)

OCTPOITE OPTOHOPMUPOBAHHBIN Oa3uC.



KpnTepnn OLCHKH CTyJI€HTA HA IK3aMCHE 110 JUCHUILINHE

«/InHeiiHas ajaredpa»

(mpoMeKyTOUYHAasl ATTECTAIUS — IK3AMEH)

Banasl

(pefTHHTOBO
1 OTICHKH)

Onenka
JK3aMeHa

(cTanmapTHas)

TpeboBanusi k copMHUPOBAHHBIM KOMIIETEHMAM

86-100

«OMAUYHO»

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

IPOYHO  YCBOWJI  INPOrpaMMHBIA  MaTepuaj,  MCUYEPIBIBAIOILE,
MOCJIEA0BATENBHO, YETKO M JIOTMUECKU CTPOHHO €ro M3jaraer, yMeeT
TECHO YBS3BIBAaTh TEOPHUIO C MPAKTUKOW, CBOOOJHO CHPABISACTCS C
3aJadyamMH, BONpOCAMH M APYTUMHM BHAAMHU IPUMEHEHHUS 3HAHUM,
MpUYeM He 3aTPyIHSETCS C OTBETOM IpH BUAOM3MEHEHUM 3a/aHui,
UCTIONIb3YeT B OTBETE MaTepual MOHOIpad)UIecKOl JHTepaTypsbl,
MIPaBUIBHO 000CHOBBIBAET MIPUHSTOE pelieHue, BJIa/IeeT
Pa3HOCTOPOHHUMHM HaBBIKAMU M NIPHUEMaMHU BBIOJIHEHUS MPaKTHYECKUX

3aJay.

76-85

«xopoutor

OneHka «XOpoIlIo» BBICTABISAETCS CTYIAEHTY, €CIM OH TBEpAO 3HAET
MaTepuaj, IpaMOTHO M IO CYILIECTBY H3JIaraeT €ro, He JOIycKas
CYLIECTBEHHBIX HETOYHOCTe B OTBET€ Ha BOIPOC, MPABHIBHO
NPUMEHSIET TEOPETHYECKHE IOJNOKEHHUS MPHU PELICHUH MPAKTHYEeCKUX
BOTIPOCOB M 33/1a4, BJiaJleeT HEOOXOAUMBIMU HaBBIKAMH M TIPUEMAaMHU UX

BBITIOJTHCHU .

75-61

«y00611emeopu
menbHO»

O]_[eHKa «KYHOBJICTBOPHUTEIIBHO» BBICTABIACTCA CTYJACHTY, €CJIM OH UMECT
3HaHHA TOJBKO OCHOBHOI'O Marte€puajia, HO HEC YCBOUII €ro I[eTaJIeﬁ,
JA0IMYCKACT HCETOYHOCTHU, HEAOCTATOYHO IIPABUJIBHBIC q)OpMy.TII/IpOBKI/I,
HapymceHUuA JIOTHYECKOM IOCJICAOBATCIIBHOCTH B H3JI0KCHHUHN
MpOrpaMMHOI0 MaTepuraia, UCIBITBIBACT 3aTPYAHCHHUA IIPHU OTBCTAX Ha

JOIMOJHUTECIIbHBIC BOIIPOCHI.

MmeHee 61

«Hey00671emeo
pUumenvHo»

OLeHKa «HEYIOBIETBOPUTEIBHOY» BBICTABIISIETCS CTYIEHTY, KOTOPBII HE
3HACT 3HAYUTEIHHOW YaCTH MPOTPAMMHOTO MaTepuaia, JJOMyCKaeT
CYIIECTBCHHBIC OIMNOKHA, HEYBEPEHHO, C OOJBIMMMH 3aTPYAHCHISIMHU
Kak
CTaBUTCS CTyIEHTaM, KOTOphIE HE MOTYT

BBITIOJIHACT MMPAKTUYICCKUC pa60TBI. IpaBuUIIo, OIICHKa

«HCYIOBJICTBOPUTCIIBHOY

MPpOAOJLKUTH o6yquI/Ie 0e3 JOIIOJITHUTCIBbHBIX 3aHITUH 10

COOTBCTCTBy}OH_Ieﬁ JUCHUILINHE.

OueHouvHbIe cpeacTBa s TeKkylel arrectauuu (tunosbie OC nmo

Telcymeﬁ aTTeCTaluid U KPUTCPHUHA OUHECHKH 110 KAKIOMY BUAY

aTTecTalluM N0 JTUCHHMILIUHE «JInHeliHas anredpa»)




KonTposbHas padora sBisieTcs: GopMOil KOHTPOJSI YCBOCHHSI CTyI€HTaMU
IPAKTHUECKON 4acTH Kypca. BBIMOMHAETCS CTy/IeHTaMH BO BpPEMS MPaKTUUYECKHX
3aHATHI 10 3aBEPIICHHUIO H3YYEHHUs TNPAKTUYECKOM 4YacTH paslieJioB Kypca.
KonTponbHas paGoTa caaeTcsl MpenojaBaTeNi0 HAa MPOBEPKY M OICHUBACTCS B
dbopme nudpepeHITMpPOBaHHOTO 3a4eTa.

KoHntposnbHast paboTa cuuTaercs BBIMOJIHEHHOW YCHEIIHO NPHU MOJyYEeHUU
OLICHOK «OTIUYHO», «XOPOIIO» WU «YIOBIETBOpUTEIbHOY». [lpu mnomyuyeHnn
OLICHKU «HEYIOBJIETBOPUTEIBHO» KOHTPOJIbHAS paboTa CUMTAETCS HE CIAHHOM, a
COOTBETCTBYIOIINH pa3/ien MPaKTUKyMa HEYCBOCHHBIM.

CryneHTy MpeaoCcTaBiIsieTCs BO3MOXKHOCTB TIepecaTh KOHTPOJIbHYIO paboTy
OJIMH pa3 BO BpeMsI KOHCYJIbTAllMi IO JUCLUILIMHE C MOJIyYEHUEM OLICHKH Ha OJUH

0aJuT HIKE.

Bomnpocsl, BBIHOCHMbIE HA KOHTPOJIbHbIE PA00ThI

KourpoabHass padora Nel npenHazHadeHa Uisi IIPOBEPKH KAadecTBa
OCBOEHHUSl CTYJIEHTAaMH CJEIYIOIIUX KOMIIOHEHT Kypca (B COOTBETCTBHUHM C

POrpaMMoi):

1. YMHOXeHue MaTpull. Beraucienue onpenenuresnei.

2. Boruucnenune oOpaTHONM MaTPUITBI.

3.Pemenne cucremM TMHEHHBIX anreOpanvdeckux ypaBHEHUH.

Konrpoabnass paGora Ne2 mnpenHazHaueHa JUisi TPOBEPKH KadyecTBa
OCBOCHMSI CTYJIEHTaMH CJEIYIOUMX KOMIIOHEHT Kypca (B COOTBETCTBHHU C

IPOrpaMMoi):

1. BeruuciieHue paHra MaTpuil.

2. HaxoxieHue 00111ero peneHusi CUCTEM JIMHEHHBIX YPaBHEHHH.

KonTpoabnass padora Ne3 nmnpenHa3HaueHa il TMPOBEPKH KayecTBa
OCBOECHHUS CTyJACHTaAaMU CJEAYIOIINX KOMIOHEHT Kypca (B COOTBETCTBUU C

IPOrpaMMON):

1. JInnelriHbIe TPOCTPAHCTRA.



2.Jlunelinbie mpeoOpa3oBaHMs U X MATPUIIHI.
3. EBxiioBEI mpoCTpaHCTRA.

Kpurtepuu olieHKH KOHTPOJILHOM PadoThI

OneHka Onucanue

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

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

Y@oeﬂemeopumeﬂbﬂo/ 3a,HaHI/I${ BBITIOJIHCHBI HE IMOJIHOCTBIO, C CYIICCTBCHHBIMU OI_HI/I6KaMI/I,
3a4meHo HO IMOAXO0J K pCIICHUIO, UJCA PCUHICHUA, MCTO/ IIpaBUJIbHBI.

Heyooenemsopumenvno | 3aganusi He BBITOIHEHBI WIM 33aJaHUS BBIIIOJHEHBI YaCTUYHO (MEHEee
/ He3aumeHo 50 IpoOIIEHTOB), UMEIOTCS TPYObIE OLUTHOKH.

TunoBble OLIEHOYHBIE CpPEACTBA MO TEKYIIEW aTTeCTallud IO JUCLHUILUIMHE
«JIunelinag anreOpa» pa3MelleHbl B pasjeiie pabodeil yueOHOW NpOrpaMmbl
JUCHUIUIMHBL «Y4YeOHO-METOUUECKOE O0ECIEeUEeHUE CaMOCTOATEIbHON padOThI

00 yJaromuxcs».

MeToauueckune PEKOMEHIAIIUH, OIIPpEAC/IAIOIIHE ITPOUCAYPbI OHCHUBAHUA

pe3yJabTaTOB OCBOCHUA JUCIHUIIIINHDbI

Texkymass arrecranusi CTyAeHTOB. Texkymas aTTecTalus CTYJIEHTOB IO
nucuuiuinHe «JIuHeliHas anreOpa» MPOBOAUTCS B COOTBETCTBUM C JIOKAJbHBIMU
HOpMaTUBHBIME akTamu JIBDY u siBnsiercs 00s13aTeIbHOM.

Texymas arrectamusi o auctuiumae «Jluneilinas anrebpa» MPOBOIUTCS B
dbopMe KOHTPOJIBHBIX MEPONPUSITHH (KOHTPOJIbHBIE PAOOTHI, WHIWBHIYyaJIbHbIE
MPaKTUYECKUE 3aJaHusi, OOIIMe TNPAKTUYCCKHE 3aJaHusi) 0 OICHUBAHUIO
(bakTUYeCKUX pe3yJabTaTOB OOYYEHUSI CTYJACHTOB U OCYIIECTBIISCTCS BEIyIIUM
MPETO/IaBaATEIIEM.

OObeKTaMu OIICHUBAHUS BBICTYIIAIOT:

- yqe6Ha;1 JUCTUITIIINHA (aKTI/IBHOCTB Ha 3aHATUAX, CBOCBPEMCHHOCTD




BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCEHIAEMOCTh BCEX BUJOB 3aHSTUU IO
aTTECTyEMOM JUCHUILINHE);

— CTENEHb YCBOGHMS TEOPETUYECKUX 3HAHUM (aKTUBHOCTb B  XOJE
OOCYXXJIEHHIl MaTephalioB JIEKIUH, aKTUBHOE Yy4YacTHE€ B JIHCKYCCHSIX C
apryMeHTaMu W3 JOMOJHUTEIbHBIX MUCTOYHUKOB, BHUMATEIbLHOCTh, CIIOCOOHOCTh
3a/laBaTh BCTPEUHbIE BOMPOCHI B paMKaX JUCKYCCUU WU OOCYXICHUS,
3aMHTEPECOBAHHOCTh U3y4aeMbIMH MaTepUaIaMu);

— YPOBEHb OBJIQJICHUSI MPAKTUYECKHUMHU YMEHHUSIMH W HaBBIKAMU IO BCEM
BUJIaM y4eOHON paboThl (Ompenesnsercs Mo pe3ysibTaraM KOHTPOJBHBIX padorT,
MPAKTUYECKUX 3aHSTUNA, OTBETOB HA TECTHI);

— pe3yJIbTaThl CAMOCTOSITEILHON paldoThl (3aaHus U KPUTEPUHM OICHKHU
pasmeriensl B [Ipunoxenuu 1).

IIpomexxkyTouHnasi arrectauusi CTyJeHTOB. lIpomexyTouHas arrectarus
CTYJICHTOB IO AUCIUIUIMHE «JIuHeitHas anreOpa» MPOBOJUTCA B COOTBETCTBUM C
JIOKaJIbHBIMH HOpMATUBHBIMU akTaMu [IBDY u sBnsgercs 00s3aTenbHOM.

Buja npomekyTouHoil atrectanmuu — 3k3amen (1 cemectp), cocrosmmii u3
YCTHOTO ompoca B ¢opMme coOeceoBaHMs U WHIAUBUIYATBHOTO MPAKTUYECKOTO
3a/1aHus (B DK3aMEHAIMOHHBIN OMJIET BKIIFOUAIOTCS JIBA TEOPETUUECKUX BOIIPOCa U
MpaKkTUYecKas 3a7a4a).

Kparkass xapakTepucTHKa Npoueaypbl NPHUMEHEHUS MCIOJIb3yeMOro
OLIEHOYHOI0 cpeAcTBa. B pe3ynbrate mnocemieHus JEKIHH, NPAKTUYECKUX
3aHSATHI CTYJIEHT IMOCJIEeNI0BAaTEeIbHO OCBaMBAaE€T MaTepuajbl IUCHMUIUIMHBI U
M3Yy4yaeT OTBEThI HA BOIPOCHI K 3aUETy, MIPEJCTABICHHBIE B CTPYKTYPHOM JJIEMEHTE
dOC IV.l. B xome nOpoOMEKYTOYHOM aTTeCTallUM CTYJEHT TOTOBUT
WHUBUTyaJIbHBIE TTPAKTUYECKUE 3aJaHUS U BBITIOJHSICT TPU KOHTPOJIbHBIE PAOOTHI
(MHAUMBUIyaIbHBIE TIPAKTUYECKUE 3aJJaHUsl Pa3MEIICHbI B CTPYKTYPHOM DJIEMEHTE
dOC 1V.2). Kpurepuu OILEHKM CTyJEHTa Ha DJK3aMEHE IIPEJICTABJIICHHl B

ctpykrypaoMm semente @OC 1V.3.



