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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



AHHOTaIMs K padoyeii mporpaMme JUCHHUILJIMHBI

«/Iuneiinas aareopa»

VYyeOnnlii Kypc «JIuHeliHas anreOpa» npeaHa3HAYeH JUIsl CTYACHTOB
Hanpasienust 38.03.01 OxonHomuka oOpa3oBarenbHas mnporpamma «Toproroe
TETION.

Hucuumnuna «Jluneiinas anreOpay» BKIIOYEHa B COCTaB 0a30BOM dYacTu
0510Ka «{MCIMIITUHBI (MOTYJIN ).

OOmiass TpyJOEMKOCTh OCBOCHHS TUCUMUIUIMHBI COCTaBIISAET S5 3a4ETHBIX
enquanI], 180 yacoB. Y4ueOHBIM IUJIAaHOM IO JIAHHOMY HAMPABICHUIO TO ATOU
JUCUUIUIMHE MNPEeIyCMOTPEHBI JICKIMOHHbIE 3aHATUS (36 4acoB), MpaKTUYECKUE
3ansTusa (72 vaca), caMmocrositeNibHas pabdota (72 yaca, B ToM yucie 54 yaca Ha
MOATOTOBKY K AK3aMeHy). JluciurinHa peanusyercs Ha 1 kypee B 1 cemecTpe.

HMucuumiuna «JIuneliHast anrebpa» MO3BOJISET MOATOTOBUTH CTYJACHTOB K
OCBOCHUIO psJa TaKWX JUCHMIUIMH Kak «MaTeMaTuuecKuid  aHaiau3y,
«Craructuka», «I9KOHOMETpUKay, «Teopusi BEpOSATHOCTEH M MaremMaTH4yecKas
CTaTUCTUKA», «MaKpOIKOHOMUKA», « MUKPOIKOHOMUKA.

ConepkaHue JUCUUIUIMHBI OXBAaThIBAET CJEAYIOIIMN KPYyTr BOIPOCOB:
MAaTpULbl W OINPEACIUTENIM, CHUCTEMbl JIMHEWHBIX YPaBHEHUW, JIMHEUHBIE
MPOCTPAHCTBA, JIMHEHHBIE OMEpaTopbl U  NpPeoOpa3oBaHUs,  EBKIUOBBI
MPOCTPAHCTBA, KBaJpaTWUdHbIe (OPMBI, BEKTOpHAs anredpa, aHAIUTHYECKAs
reOMETPHUs Ha IJIOCKOCTU U B TPOCTPAHCTBE.

Heabr — dopmupoBaHue y CTYJEHTOB YCTOWYMBBIX 3HAHUM OCHOBHBIX
METOJIOB JIMHEHHOW anreOphl M aHAIUTUYECKOW T€OMETPUH, a TaKKe Pa3BUTHE
AHAJIUTUYECKOTO, JIOTHUYECKOTO, TEOPETUKO-MHOKECTBEHHOTO "
QITOPUTMUYECKOTO  MBIIUICHMUS, NPUBUTHE  HABBIKOB  KCIOJIb30BaHMS
MaTeMaTUYeCKOr0 WHCTPYMEHTapus MJIs PELICHUS MPUKIAJAHBIX COLUHUAIBHO-
SKOHOMHUYECKHUX 3aa4.

3apaum:



* TIO3HAKOMHUTH  CTYJEHTOB C  CYIIHOCTHIO, BO3MOXXHOCTSMH U
NPAKTUYECKUM 3HAYEHHEM MaTEMaTHYECKOTO MHCTPYMEHTapHsi M arapara Kak
OJTHOTO U3 METOA0B (hOpMaTU3aIluU U TIO3HAHUS IKOHOMUYECKOW PeaTbHOCTH.

* 1aTh TPEACTABJICHHE 00 OCHOBHBIX METOJAaX W 0a30BBIX pe3yJbTaTax
JUHENHOM anreOpbl U AHATTUTUYECKON T€OMETPUH.

* chopMHpPOBATH HABBIKA PEIICHUS THUIOBBIX 3aj]a4, CIOCOOCTBYIOIIUX
YCBOCHUIO OCHOBHBIX TMOHATHM M 3aKPEIJICHUIO BBIYMCIUTEIbHBIX HABBIKOB,
HEOOXOIUMBIX JIJISl PEIICHUS MAaTEMAaTHUYCCKUX U SKOHOMUYECKUX 3a7ad.

* Ppa3BUTh YMEHHE JIOTUYECKH MBICIUTh, ONEPUPOBATH C AOCTPAKTHBIMH
00BeKTaMH M OBITh KOPPEKTHBIM B YMOTPEOJEHWH MATEeMATHUYECKUX MOHATUHA U
CHUMBOJIOB JIJIS1 BRIPQKEHUS KOJTUYSCTBEHHBIX U KAU€CTBEHHBIX OTHOIICHHM.

* chopmMupoBarth METOJJUYECKYIO 0azy JUISt JaTbHEHIIIEro
CaMOCTOSATEIILHOTO  M3YYCHHs] METOJOB M  HHCTPYMEHTOB  DKOHOMHKO-
MAaTEMaTHYECKOTO  MOJICIMPOBaHWS M  aHanu3a B  NpodeccroHaTbHOMI
JESITEHHOCTH.

Jis  ycmemHOro  WM3y4YeHHWsS JAUCUMIUIMHBI  «JIuHeitHas anrebpa» y
oOy4Jarommxcs JOJKHBI ObITh CHOPMHUPOBAHBI CIECAYIOMIUE TPEIBAPUTEIHHBIC
DJIIEMEHTBI KOMIICTSHIIUH:

® CHOCOOHOCTBIO OCYIIECTBIISITh MUCHbMEHHYIO U YCTHYIO KOMMYHHUKAIIHIO
Ha PYCCKOM SI3BIKE, JIOTHUYECKH BEPHO, apTYMEHTUPOBAHHO U SCHO CTPOUTH YCTHYIO
Y TUCBMEHHYIO PEYb;

® CroCOOHOCTBIO paboTaTh C Pa3TUYHBIMH HCTOYHHKAMU HWH(POpMAIUH,
HH()OPMAITMOHHBIMU PECYpPCaMU M TEXHOJIOTHUSIMH, IPUMEHITH OCHOBHBIC METO/IHI,
CHOCOOBI ¥ CPEJICTBA MOTyUEHUs, XpaHEHUS, TIONCKA, CUCTEMAaTH3aIul, 00pabOTKH
U nepegaud MHQOpMaIuu, MPUMEHATh B MNPO(ecCHOHaNbHON NeATeIbHOCTH
aBTOMATU3UPOBAaHHBIC HHPOPMAIIMOHHBIC CHCTEMBI, UCITOJIb3yeMbIe B SKOHOMUKE,
aBTOMAaTU3UPOBaHHBIE paboOyYMe MecTa, MPOBOIUTH HH(POPMAIMOHHO-TIOUCKOBYIO
paboTy C  TOCHEAYIOIIMM  HMCIOJb30BAaHMEM  JAHHBIX TPU  pPEUICHUU

npo¢ecCHOHATBHBIX 3a/a4.



B pesyaprare wu3ydeHHs JaHHOM JUCHUIUIMHBL Yy  OOyYarolIuXcCs
GbopMUPYIOTCS  CIEAYIOIIME  OOIICKYJIbTYpPHBIC  KOMIICTCHIIMU  (DJIEMEHTHI
KOMITETCHITHMN ):

Kon u ¢popmynuposka

Irtanbl GOpMUPOBAHUA KOMIETEHIMH

KOMIETeHIUH

OK-4 Juger | COBPEMEHHBIE METOIBI H MHCTPYMEHTApHUH JTMHEHHOU

CTIIOCOOHOCTH TBOPYECKH anreOpbl 1 aHATUTHYECKON T€OMETPHU

BOCIIPUHAMATD M NCIIOJIB30BATH UCIIOIb30BaTh METOABI M MHCTPYMEHTAPUH JTMHEHHOM

AOCTUKEHUS HAyKH, TCXHUKH B anreOpbpl U AHAJTUTUYECKON T€OMETPUM JUIsl PELEHUS

npodeccuoHaIbHOM cdepe B YMeeT |TUNOBBIX MaTeMaTW4ecKuX 3alad B JTOH cdepe u

COOTBETCTBUHU C HOTpe6HOCT5IMI/I BOCIIPHUATHA COBPECMECHHBIX TEKCTOB 110

PETMOHAIBLHOTO ¥ MUPOBOTO OKOHOMHYECKOH TeOpun

phIHKa Tpyaa (hopMupyeTcs METOJaMH M MHCTPYMEHTapHeM JIMHEWHON anreOpsl U

YaCTHYHO) Brazeer aHAJTUTUYECKON TCOMETPUH  JUISL  BOCHIPUATHS 1
UCTIONIb30BAHUS JIOCTIDKEHWH HAyKH, TEXHHKH B
npodeccuoHaIbHOM chepe

OK-5 Juaer | METOMBL WHCTPYMEHTapuii M 0a30Bble PE3yJbTaThI
JMHENHOMN anredpbl ¥ aHAIUTUYECKONW FeOMETPUU

CIIOCOOHOCTH MCHOIB30BaTh N o .
UCIIOJIb30BAaTh METOJbl M MHCTPYMEHTApUi JTMHEHHOM

COBPCMCHHBIC MCTOBL 1 anreOpbl W aHAIMTHYECKOW TEOMETPUHU JUIS aHaIu3a

TEXHOIIOTHH (B TOM 4HCIIe YMEET | 1 OIHeCTBHHbIX COOTHOILIEHUH, PEIIEHHsS CHCTEM

MH()OPMAIHOHHBIE) B JIMHEHHBIX ypaBHEHHMI

npo¢ecCuOHATBHON

TesTeBHOCTH (hopMHEpyeTCs CHELMATLHBIMY  TEOPETUIECKUMI 1 MPAKTHYIECKUMI
METOAaMH JIMHEWHOW anreOpbl W aHaIUTHYECKOH

YaCTHUYHO) Bnaneer

reomMeTpun  Ajid (l)OpMaJ'II/ISaI_[I/II/I 3KOHOMHUYECKOM

nH(pOpMaLIMU U €€ aHaIu3a

s popmMupoBaHUS BbIIIEYKAa3aHHBIX KOMIIETEHIIUI B paMKaX JUCHUTUIMHBI

«Jluneitnass  anre6pa»

MHTEPaKTUBHOIO OOYyYEHUS:

MCTOM.

IMPUMCHAIOTCA

JICKIUA-TIPC3CHTAI A,

CICAYIOIIUE  METOJbl  AKTUBHOIO/

JEKIUA-TUCKYCCHsI, KEHC-

I. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTH KYPCA

Pazoen 1. Mampuuwt u onpedeaumenu (9 uacos)

Temal. Matpuusl (2 gyaca). Onepanuu ¢ Marpuniamu. CBoOICTBa Oreparnii

HaJd MaTpuiamMu. VYMHOXKEHHE MaTpul, Ha TPAaHCBCKOWUIO MW JUArOHaJIbHYIO




Marpully. TeopemMa O pasjnoXKEHHH MaTpULbl B MPOU3BEACHUE HECKOJIBKHUX
TPAHCBEKIUM U TAATOHAJILHON MAaTPUILIbI.

Tema 2. JIluHeiiHasi 3aBUCMMOCTb M JIMHeHas He3aBUCHUMOCTH (1 wac).
Cronbmpl u  cTpoku. JIMHEHHAs 3aBUCUMOCTh M JIMHEHHAs HE3aBHCHMOCTD
cToJIONOB U CTpoK. CBOMCTBA JIMHEWMHO 3aBUCHUMBIX U JIMHEHHO HE3aBUCUMBIX
COBOKYMHOCTEN CTOJIOLOB U CTPOK.

I. Tema 3. Onpegeautreaun (2 wyaca). Onpenenurenab MaTPUILBI
pa3smepHocTd n. Teopema ocHOBHas misg omnpenenutens. OCHOBHBbIE CBOMCTBA
onpenenurenei. J[ocratouHoe yciaoBHe paBEHCTBA ONPEIACIUTEIS HYJIIO. Teopema
00 ompeeTnTeNId MPOU3BEICHUS IBYX KBAPATHBIX MATPHIL.

Tema 4. Panr marpuusbl (2 yaca). [lonsitue 6a3ucHOr0 MUHOpPAa MAaTPUIIBI.
Teopema o 6asucHom wmuHOpe. Panr marpuiel. Teopema O paHre MaTpHIIH.
DOnemeHTapHble TpeoOpa3zoBaHus Marpullpl. [IpuBeneHue maTpuilbl K BepXHEH
TpaneueuaalbHOM (opMe € TOMOULIBI0 BJIEMEHTAPHBIX MpeoOpa30BaHUM.
Bolunciienne paHra MaTpuIlbl C TOMOIIBIO 3JIEMEHTapHBIX MPEeoOpa3zoBaHUM.
CgolicTBa paHra MaTpUIbI.

Tema 5. O6parnas marpuna (2 4yaca). [lonstue 0OpaTHON MaTPHIIBL
dopmyna s ompeneseHuss 0OpaTHON MaTpuilbl. TeopemMa O pPaBHOCHUIILHOCTH
YCIOBHM Il CyIIECTBOBaHMS OOpaTHOM MaTpulbl. Beruncienne o0OpaTHON
MaTPHIIBI C TTOMOIIBIO 3JIEMEHTAPHBIX MTPEOOPa30BaAHUM.

Jlureparypa: [1], . 1.

Pazoen 2. Cucmemul quneiinvix anceopauyeckux ypasuenuii CJIAY (4
uaca)

Tema 1. ITonsaTue CJIAY (2 yaca). MaTpuyHas 3alich CUCTEMBbI JJUHEWHBIX
anreOpanyecknx ypaBHeHHH. OCHOBHasT W pacIIUPEHHAs MATPHUIBI CHUCTEMBI.
Kpurepuii COBMECTHOCTH CHUCTEMBI JIMHEWHBIX alreOpanyecKux ypaBHEHHM
(reopema Kponekepa-Kanemnmn).

Tema 2. IIpaBuio Kpamepa (2 gaca). KpamepoBckue cuCTEMbl JTUHEHHBIX
anreOpanueckux ypaBHenuil. Teopema Kpamepa. Penienne kpaMepoBCKUX CHCTEM

¢ nomotibio popmyn Kpamepa u ¢ moMoIp0 o0paTHON MaTPUILBI.



Tema 3. Metoa I'aycca (2 yaca). DinemMeHTapHbBIEC PEOOPA30OBAHUS CUCTEMBI
JUHENHBIX anreOpandeckux ypaBHeHuM. Meroa ["aycca nccinenoBaHus U perieHus
CUCTEMBI JIMHEMHBIX aireOpauvyeckux ypaBHEHHU. bas3ucHble M CBOOOJHBIE
HEHU3BECTHBIC.

Jlureparypa: [1], . 2.

Pazoen 3. /luneiinvie npocmpancmaea (5 yacog)

Tema 1. ba3uc U pasMepHOCTH JHMHEHHOro0 MPOCTPaHCTBA (2 4aca).
[TonsiTne nmuHelHOrO MpocrtpancTBa. IIpocTenime ClaeacTBusi akCMOM JIMHEMHOTO
npocrtpancTBa. [Ipumepbl  JIMHEWHBIX  NPOCTPAHCTB.  ba3suc  JTHMHENHOrO
npoctpancTBa. KoopJIMHATBI BEKTOpAa JUHEWHOrO MPOCTPAHCTBA OTHOCUTEIBHO
naHHoro 0Oasuca. PazMepHOCTh JIMHEWHOTO npocTpancTBa. CBsA3b MOHATHI Oa3uca
Y Pa3MEPHOCTH JIMHEWHOTO ITPOCTPAHCTBA.

Tema 2. IloampocrpancrBa (1 wac). I[loampocTtpancTBa JHUHEHHOIO
npoctpancTBa. lIpuMepsl JIMHEHWHBIX MOOANPOCTPAHCTB. I[loHSATHME JMHEHHOU
000JIOYKH BEKTOPOB JIMHEHHOTO MPOCTPAHCTBA.

Tema 3. 3amena 0a3uca jguHeitHoro mpocrpancrBa (1 4yac). Popmyiibl
npeoOpa3oBaHus KOOPAMHAT BEKTOpA JIMHEHHOTO MPOCTPAHCTBA MPHU MEPEXOE OT
OJIHOTO 0a3rca MPOCTPAHCTBA K JIPYTOMY.

Tema 4. ®ynpamentanbHas cucrema pemeHuid (1 uac). IIpoctpancTBO
pEIICHU OJHOPOJHOW CHUCTEMBI JIMHEHHBIX alreOpandecKux ypaBHEHUH.
PasmepHOCTh TIpOCTpaHCTBAa pEIIEHUHM OJHOPOJAHOM CHUCTEMBI JIMHEUMHBIX
anreOpanyeckux ypaBHeHuil. DyHnamentanbHas cuctema pemeHuit (DOCP)
OJIHOPOJTHOM CHUCTEMBbI JIMHEWHBIX ajreOpandeckux ypaBHeHUH. OTbICKaHHUE
HopMmasibHOM DCP. CrpykTypa o0O0IIEro pemeHuss HEOJAHOPOAHOW CHUCTEMBI
JUHENHBIX anreOpandeckKux ypaBHEHUH.

Jlurepatypa: [1], ri. 3.

Pazoen 4. /luneiinvie npeoopazosanusn auHeinvlx npocmpancmae (6 uacos)

Tema 1. Onepanum Haj JuHeHbBIMH mpeoOpasoBanusiMu (2 yaca).
[lonsiTue AMHEHHOrO oneparopa W JIMHEWHOro npeodpazoBanus. Onepanuu Haj

JUHEWHBIMH  mpeoOpa3zoBanusiMu. OOpaTHOe JHMHEHHOEe mpeoOpa3oBaHUE.



CpoiicTBa omepanuid HaJa JWHEWHBIMU TmpeoOpazoBanusmu. SAnpo u oOpas
JTUHENHHOTo npeodpazoBanus. JleQekt u paHr JMHEHHOTO MpeoOpa3oBaHUsl.

Tema 2. Marpuna jauHeiiHoro mnpeo0OpazoBanusi (2 4aca). Marpuna
JUHEMHOro TpeoOpa3oBaHUs B JaHHOM Oa3uce JMHEMHOro MPOCTPaHCTBA.
B3auMHO 0JIHO3HaYHOE COOTBETCTBUE MEXKY JTMHEHHBIMU IPEOOPAZOBAHUSAMU 7
-MEPHOT'0 JIMHEWHOTO IMPOCTPAHCTBA M KBAJAPATHBIMU MATPULIAMHU TOpsSAKA 7
CBsi3b M@Ky paHroM JIMHEHHOTO MpeoOpa3oBaHMsI W PAHTOM COOTBETCTBYIOIICH
emy wmatpuibl. [IpeoOpa3zoBaHue MaTpuilbl JIMHEHMHOTO MpeoOpa3oBaHUs MPH
nepexo/ie 0T OJAHOTo 0a3uca JMHEHMHOTO MPOCTPAHCTBA K APYTOMY.

Tema 3. CoOcTBeHHBbIC 3HAYEHHS] M COOCTBEHHbIC BEKTOPbI JHMHEHHOIO
npeodpazoBanuss (2 4aca). XapakTepUCTUYECKUNA MHOTOWICH JMHEWUHOTO
npeobpazoBanusi. COOCTBEHHBIC 3HAUEHUSI M COOCTBEHHBIE BEKTOPHI JIMHEHHOTO
npeoOpa3zoBanua. CoOOCTBEHHOE MOJANPOCTPAHCTBO, OTBEYAIOLIEE JAAHHOMY
COOCTBEHHOMY 3HAUEHUIO JIMHEMHOIro npeodpa3oBaHus. JInHetHas HE3aBUCUMOCTb
COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX PA3IUYHBIM COOCTBEHHBIM 3HAUYCHHSIM.
Kpurepuil npuBeneHusi MaTpuiibl JUHEHHOTO MpeoOpa3oBaHus K IMarOHAJIbHOMY
BUJLY.

Jlutepatypa: [1], ri. 4.

Pazoen 5. Eexknuooewvt npocmpancmea (2 uaca)

Tema 1. OpToHopMupoBaHHbIil 0a3uc (2 yaca). [loHsTHE 1EMCTBUTEIHLHOTO
eBknuaoBa npocrpancTBa. HepaBenctBo Komm-byHsakoBckoro. Matpuna ['pama.
JIuHeilHOe  HOPMHMPOBAHHOE  MPOCTPAHCTBO. OPTOHOPMHPOBAHHBIA  0Oa3ucC
€BKJINJI0BA MIPOCTPAHCTBA. [Tponecc OpPTOTOHAIM3ALIHH. CaoiicTBa
OPTOHOPMHUPOBAHHOTO Oa3uca.

Jlutepatypa: [1], ri. 5.

Pa3zoen 6. Keaopamuunwie ghopmut (2 uaca)

Tema 1. Kanonnuyeckuii BUA KBaApaTU4HOH (popmbl (2 4yaca). [lonsatue
KBaJpaTuyHOW (opmbl. MaTpuila, JUCKPUMUHAHT U PAHT KBAJAPATUIHOU (POPMBEI.
Kanonnueckuii Bus kBajgpatuaHoi ¢popmel. [IpuBenenre kBagapaTuaHoni GopMbl K

KaHOHMYECKOMY BuUAYy Meronom Jlarpanxka. HopmaneHbI BuJ KBaJpaTUYHON



dbopmbl. 3aKOH MHEPIUU JEHCTBUTEIHLHOW KBaIpaTHUYHON (HOPMBI KBaAPATUIHOU
dbopmbl. 3HAKOOTPEJICIICHHBIE W 3HAKOTEPEMEHHBIC KBAJApaTUYHBIE (HOPMBI.
Kpurepuit CunpBecTpa 3HaKOONPEAETEHHOCTH KBAIPATUYHON (DOPMBI.

Jlutepatypa: [1], ri. 6.

Pazoen 7. Bekmopuasn anzeopa (3 uaca)

Tema 1. JlekapToBbl npsiMoyroJbHbie kKoopauHarbl (1 uac). I[lonsTtue
BekTOpa. KoJmmHeapHOCTh M PaBEHCTBO BEKTOPOB. JIMHEWHBIE ONEpalnuu Haj
BekTOpamMu. Kpurepuidi  KOJUIMHEAPHOCTH  JIByX  HEHYJIEBBIX  BEKTOPOB.
KommianapHocts BekTOpoB. KpuTepuil KOMIIaHAPHOCTU TpeX BeKTOpoB. OCk.
BennunHa HanpasiieHHOro orpeska ocu. IIpoekuust BekTopa Ha och. JexapToBbl
IIPSMOYTOJIBHBIE KOOPAMHATBI BeKTOpa. Hampasnsrommue KOCHHYCBI BEKTOpA.
Pagnyc-BekTop Touku. JleKapTOBBI MPSIMOYTOJBHBIE KOOPIMHATHI TOUKU. Jlenenue
OoTpe3ka B 3aJaHHOM oOTHoweHuu. [IpeoOpazoBaHMe KOOpAWMHAT TOYKU B
MIPOCTPAHCTBE M Ha IUIOCKOCTHU. [lonsipHble, LMIUMHAPUYECKHE U CPEpUUECKHe
KOOPJAHHATHI TOYKH.

Tema 2. CkanspHoe mnpousBeaeHue BekTopoB (1 yac). CpoiicTBa
CKAJIAPHOIO NPOU3BEICHHUS.

Tema 3. BekTopHoe M cMemIaHHOe TNpou3BedeHHsi BeKTOpoB (1 wac).
CBolicTBa MTPOU3BEICHUM.

Jlutepatypa: [1], ri. 7.

Pazoen 8. Ilpamasa aunus na naockocmu (2 uaca)

Tema 1. YpaBHenue npsiMoii ¢ yrioBbiM ko3¢ ¢uuuentom (1 yaca).
[lonaTre ypaBHEHHMS NPSIMOM Ha IUIOCKOCTH. YpPaBHEHUE MPSMOM C YIJIOBBIM
korpdunrentoM. OOmee ypaBHeHue mnpsmol. HemonHbie ypaBHEHHsI TPSMOIA.
YpaBHEHHE IPSAMON «B OTPE3KAX». YTOJ MEXIY HPSIMBIMHU.

Tema 2. /Ipyrue Buabl ypaBHenuii npsmoii (1 vac). YpaBHeHue npsiMon,
MPOXOJAIIEH dYepe3 JaHHYI0 TOYKY B 3aJaHHOM HaNpaBJICHUH. YPaBHEHUE
PAMOM, TPOXOISIIEH Yepe3 ABE NaHHbIE TOUYKU. HopManibHOE ypaBHEHUE NPSIMOM.
PaccrosiHue OT TOUKH 10 IPSAMOM Ha IUIOCKOCTH.

Jlureparypa: [1], . 8.



Pazoen 9. IInockocmos u npamas 1uHusa 6 npocmparncmaee(3 uaca)

Temal. Ilnockocts B mpocrpanctBe (1 4yac). YpaBHEHHE IUIOCKOCTH B
BEKTOPHOM BHJI€. YPABHEHHUE IUIOCKOCTH, MPOXOASAUIEH Yepe3 JAHHYK TOYKY
MEPIEHANKYJIIPHO JAaHHOMY BEKTOpPY (BEKTOpY HOpManu K Iuiockoctu). OOrmiee
ypaBHEHHUE MIOCKOCTU. HemonHble ypaBHEHUS TNIOCKOCTH. Y PABHEHUE TIOCKOCTH
«B oTpe3kax». HopmupoBaHHOE ypaBHEHHE IIOCKOCTU. PaccTossHuE OT TOUKHU 10
IJIOCKOCTU. YTOJI MEXAY IUIOCKOCTSIMHU. Y CIIOBHE NapajuIeIbHOCTU IIOCKOCTEM.
YcnoBue nepneHIuKYJJIIPHOCTH TIJIOCKOCTEN. Y PaBHEHHUE TIJIOCKOCTH, TPOXOAAIIECH
yepe3 TPU JaHHBIE TOYKH, HE JICKAIIUE HA OJTHOW MPSMOH.

Tema 2. Ilpamas aunus B nmpocrpancTBe (1 4ac). OOume ypaBHEHUS
nmpsAMOKM B mpocTpaHcTBe. Hampasmsronui Bektop mnpsMmon. KaHoHnueckue
ypaBHeHus1 npsamon. [lapamerpuueckne ypaBHEHHs MPAMOM. YTron MEXAy
NpSAMBIMA B TPOCTPAHCTBE. YCIOBUE NAPAUIEIBHOCTH TMPSIMBIX. Y CIOBUE
MEePIECHIUKYJISIPHOCTH MPSMBIX.

Tema 3. IIpsamas u miockoctsb (1 4yac). ITydok mnockocreid. Ock myudka Kak
npsiMasi, MPUHAJJIEkKAIAasi BCEM IUIOCKOCTSAM INy4Ka. YTOJI MEXIy NOpsMOd U
IUIOCKOCTBIO. Y CIIOBUE MAPAUICIIBHOCTA MOPSIMOM M IUIOCKOCTU. Y CJIIOBHUE
NEPHEHIUKYJIAPHOCTU MPSMOU U INTIOCKOCTH.

Jlureparypa: [1], rn. 10.

II. CTPYKTYPA U COJIEP’KAHUE MPAKTUYECKOM YACTHU KYPCA
IIpakTuyeckue 3ansaTus (72 yaca)

3ansaTuel. Marpuubl (2 4aca). Ilonstue wmarpuubl. Onepanuu HaJ
MaTpHUIIAMH.

3ansitue 2. JIuHeilHAsi He3aBMCMMOCTb W JIMHeEHHAasi 3aBUCHMMOCTH (2
yaca). Cton01iel U cTpokH. JInHelHas 3aBUCUMOCTh U HE3aBUCUMOCTD CTOJIOIIOB U
cTpok. CBOMCTBA JTMHEWHO 3aBUCHMBIX Y JTUHENHO HE3aBUCHUMBIX COBOKYITHOCTEM.

3ansatue 3. Omnpeaenurenu. Panr wmarpunsl (4 4aca). Ilonsitue
omnpenenuTesns. BeruucieHue onpeaenuTeiel TPEThero U YeTBEPTOro MOPSIKOB.

bazucubiii MuHOp. CIOCOOBI BEIYMCIICHUSI PAHTa MATPHUIIBI.



3ausaTue 4. O6parnas marpuua (4 yaca). [lonstue obpaTHOI MaTPHIIHL
Boruncienne oOpaTHON MaTPHIIHI.

3ansaTue S. Pemenue KpamepoBckux cucrem (2 wyaca). Pemenue
KPaMEpPOBCKHUX CHUCTEM JBYMsl criocobamu: mo dopmynam Kpamepa u ¢ momMombo
0o0paTHOM MaTPUIIBI.

3ansatue 6. Metox I'aycca (4 waca). DnemeHTapHble NpeoOpa3zoBaHUs
CHUCTEMBI JMHEHHBIX ypaBHEHUN. Meton ['aycca. [IpuBeneHrne OCHOBHOM MaTPHIIbI
CUCTEMBl K BepXHeW TpamneueuganbHol ¢opme. basucHble U CBOOOJHBIE
nepeMmennbie. McciaenoBanue coBmectHoctn CJIAY. OOpatHplii X0J MeToja
["aycca. WccnenoBanue TUHEHHON 3aBUCHUMOCTH CTPOK M CTOJIOIIOB C MOMOIIBIO
Metona ['aycca.

3ansatue 7. JluHeiliHas 3aBHCHMMOCTb M HE3aBHCHMOCTb 3JIEMEHTOB
a0CTpaKkTHOro JIMHelHOro mpocrpaHcrBa (4 wyaca). IIpocTpaHCTBO CTpOK,
MPOCTPAHCTBO CTOJOIOB, MPOCTPAHCTBO MATPHII, MPOCTPAHCTBO MHOTOYJICHOB
omnpenesieHHOW creneHu. llpencraBieHue >aeMeHTa MPOCTPAHCTBA B BHUAE
JUHEWHOW KOMOWHAIIMM JPYTUX OJJIEMEHTOB JTOr0 IMPOCTpaHCTBa. JIuHeiHas
3aBUCUMOCTb U HE3aBUCUMOCTH JIEMEHTOB JIMHEMHOTO MPOCTPAHCTBA.

3ansatue 8. ba3suc u xoopauHatel (4 4yaca). [lonarue 6a3uca JTUHEHHOTO
npocTtpancTBa. OTBICKAaHHE KOOPJIWHAT MPOU3BOJBHOTO 3JIEMEHTA JIMHEHMHOTO
MPOCTPAHCTBA OTHOCUTEIIBHO (PUKCUPOBAHHOTO Oaszmca MpocTpaHCTBa. Matpwuiia
nepexojia OT OJHOTO Oasuca JIMHEHHOTO MPOCTPAHCTBA K Apyromy. BeipakeHue
KOOpJIMHAT MPOU3BOJBHOIO 3JIEMEHTA JUHEWHOTO MPOCTPAHCTBA OTHOCUTEIBHO
OJIHOTO 0a3urca yepes3 ero KOOpAuHAThl OTHOCUTENIBHO Apyroro 0asuca.

3ansaTue 9. IMoampocrpancrBa. IIpocTpaHcTBO peleHMd OJXHOPOIHOM
CJIAY (4 4aca). IlonsAatue JnMHEWHOr0 MOJANPOCTPAHCTBA JIMHEUHOTO
npoctpancTBa. Onepauuu Haja NOANpPOCTpaHCTBaMU. [IpocTpaHCTBO pelieHUi
onHoponnoui CJIAY. basuc npocrtpancTtBa pemeHuid omHopogHou CIIAY —
dbynamamentanbaas cucrema pemeHuid (DOCP). Oteickanue HopmanbHOU DCP

oaHopoanoit CJIAY.



3ansatue 10. JluHeiliHble omeparopbl W JIMHelHble NpPeodpa3oBaHUA
JIMHEHBIX MpocTpaHcTB (6 yaca). [lonstue nuHeliHOro orneparopa. Onepanuu
HaJ TUHEHHbIMU oniepatopamu. [lonarue nuHeitHOro npeoOpa3zoBanusd. Onepanun
HaJ TUHEHHBIMU MPeoOpa3oBaHusAMU. Sapo u 00pa3 TMHEHHOTO MpeoOpa3oBaHUSI.
Panr u nedexr nuneilinoro npeodpa3zoBanusa. Kpurepuii o0patumMocTy ITMHEHHOTO
npeoOpa3oBaHUsl.

3ansTue 11. Marpuna auHeiiHoro npeooOpasoBanus (4 4gaca). Ilonstue
MaTpHIbl  JUHEHHOTro TmpeoOpa3oBaHWMs B JaHHOM  Oa3uce  JIMHEWMHOIo
npoctpancTBa. CBsi3b MEXKIy KOOpAMHATaAMu MmpooOpa3a M oOpasza dJeMeHTa
JUHEHHOTO MPOCTPAHCTBA. BhIpakeHne MaTpHIlbl JIUHEHHOTO MpeoOpa3oBaHus B
OIHOM O0a3uce yepe3 ero Marpuiy B ApyroMm Oasuce. XapaKTEpUCTHYECKHIM
OTIpEeACTUTEINb JTMHEWHOTO MpeoOpa3oBaHMUsl.

3ansitue 12. CoOcTBeHHbICe 3HAYeHHMs M COOCTBEHHbIE BEKTOPBI
JIMHeHHOro mpeodpasoBanusi (4 4vaca). BrrunciieHue COOCTBEHHBIX 3HAYEHUU
JUHEHHOr0 MpeoOpa3oBaHUsl KakK €ro JACHCTBUTEIBHBIX XapaKTEPUCTUUECKUX
KOpHeil. AunreOpanyeckas KpaTHOCTb COOCTBEHHOTO 3HaueHUsA. Bwluucienue
KOOPJIMHAT COOCTBEHHBIX BEKTOPOB KaK HEHYJIEBBIX PEIICHUN COOTBETCTBYIOIIUX
onHoponaueix CJIAY. T'eomerpuueckas KpaTHOCTh COOCTBEHHOTO 3HAYCHHUSI.
[IpuBeneHue MaTpHILIbl TMHEHHOTO MPeoOpa3oBaHusl K JUAarOHaJIbHOMY BHUY.

3ansarue 13. EBkiamaoBbl mnpocrpancTBa (2 4aca). OpTOroHajabHOCTh
AJIEMEHTOB E€BKJIMAOBA IMpocTpaHcTBa. Matpuna ['pama 0a3uca eBKIMIOBa
pocTpaHCcTBa. JloMoJHEHWEe OPTOrOHAJIBHONW CHCTEMbl BEKTOPOB €BKJIMJ0BA
npocTpaHcTBa A0 6a3uca. OpTOHOPMHUPOBAHHBIN 0A3UC €BKIMI0BA MPOCTPAHCTBA.
IIponecc oproroHanu3amnuu.

3ansatue 14. OproroHanbHble MATPUIbI HW  OPTOrOHAJIbHBIE
npeodopazoBannsi. Cummerpudeckue mnpeodpasoBanusi (4 4aca). CBoiicTBa
OpTOroHaNbHBIX MaTpull. CBOWMCTBa OPTOrOHANBHBIX NpeoOpa3zoBaHuil. CBoiicTBa
COOCTBEHHBIX  3HAYEHUHW U  COOCTBEHHBIX  BEKTOPOB  CHUMMETPHUYECKHUX

npeoOpa3oBaHUM.



3ansaTue 15. KBaaparuunbie ¢popmbl (6 yaca). MaTtpunia KBaapaTUdHON
dbopmbl. Meton Jlarpanxka npuBeeHHs] KBaIpaTUYHONW (OPMBI K KAHOHUYECKOMY
BUNly. VHIEKChl MHEpUUU JEHCTBUTENBHOM KBagpaTuuHOM (Gopmbl. Kputepwii
CuiibBecTpa MOJIOKUTEIHOW U OTPULIATENILHOW OMNPEAEICHHOCTH KBaJApaTUYHOM
(bopMbl.

3ansTue 16. JIuHelHbIe onepauuu HAJA reOMeTPHYECKMMHU BeKTOpaMu (2
yaca). ClioxkeHne BEKTOPOB. YMHOXXEHUE BEKTOpa Ha 4HCIO. Bprunranue
BekTOpoB. KomruianapHocts BekTOpoB. IIpoeknus BekTopa Ha OCh. JlekapTOBBI
IIPSAMOYTOJIBHBIE KOOPAUHATHI BEKTOPA U TOUKH.

3ansatue 17. CkansipHoe, BEKTOPHOEe W CMENIAHHOE TPOU3BeICHHUE
BeKTOpPOB (4 4yaca). OnpeneneHrne U CBOKWCTBA CKAJIPHOIO IPOM3BENAECHUS JBYX
BEKTOPOB. BbIUnCIEHME CKaJXsIpHOTO NPOU3BEICHHS BEKTOPOB, 3aJIaHHBIX
JNEKAPTOBBIMH TPAMOYTOJIBHBIMU KOOpAWHATamMu. Kpurepuid OpPTOrOHaIbHOCTH
BEKTOPOB. Bpruncnenue yrima Mexay BekTopamu. OnpeneneHue U CBOWCTBA
BEKTOPHOTO TIPOM3BEICHUS JBYX BEKTOpoB. Ilnomanu mnapamnenorpamMmma u
TPEYTOJbHUKA, TOCTPOCHHBIX Ha JAHHBIX BEKTOpax. BrlunciieHHE BEKTOPHOTO
MPOU3BEICHUS  BEKTOPOB,  33JaHHBIX  JEKapTOBBIMM  NIPSMOYTOJIbHBIMU
koopauHaTtamu. (CwmeniaHHoe  Npou3BeAeHHE Tpex  BekropoB. (CBolicTBa
cMemiaHHoro — mpousBefeHus. OObeM — mapamienenunena W - NHPaMUJBbI,
IIOCTPOCHHBIX HAa JAHHBIX TPEX BEKTOpaX. DBpluncieHne CMEmaHHOTO
MIPOU3BEACHUSI  BEKTOPOB,  3aJlaHHBIX  JICKAPTOBBIMU  NIPSIMOYTOJIbHBIMU
KOOpPAMHATaMH.

3ansTue 18. IIpamMas 1uHMsA Ha MIOCKOCTH (3 Yaca). YpaBHEHHE NPSIMOM C
yriaoBeiM Kodhduimentom. ObIIee ypaBHEeHHE MPSMOI Ha TuiockocTu. HemnomHbie
YPaBHEHHUS MPSAMON. YPABHEHUE NPSAMOU «B OTPE3KaX».YTOJ MEKIY HPSIMBIMHU.
YpaBHeHHE NPSAMOW, MPOXOASALIEH Yepe3 JaHHYH TOUYKY B 3aJaHHOM
HANpaBJICHUHU. YPAaBHEHHUE NPSAMOW, MNPOXOIAIICH Yepe3 JIBE JAHHBIE TOUKH.
PaccrositHue oT TOYKM 710 TIPSIMOM.

3ansarue 19. Ilnockocts (2 yaca). OOmiee ypaBHeHHE TUIOCKOCTH. CBsizka

miockocteld. HemonHble ypaBHEHHsI IJIOCKOCTU. YPaBHEHHE ILJIOCKOCTU «B



oTrpeskax». PaccrosHue OT TOYKM 1O IUIOCKOCTH. YTOJI MEXAY IIOCKOCTSMM.
[lepneHAUKYISAPHOCTh M NAPAJUIEIBHOCTh IUIOCKOCTEW. YPaBHEHHUE IUIOCKOCTH,
MIPOXOAIIEN YEPE3 TPU JAHHBIE TOUKHU.

3austue 20. Ilpamas B mpoctpanctBe (3 uyaca). OOmme ypaBHEHUS
MPSIMOK B IIPOCTPAHCTBE KaK CUCTEMA YPAaBHEHHUH IJIOCKOCTEH, MEPECEKAIOIIUXCS
1o AaHHOM npsMor. Hanpasnsrommii BekTop npsmon. KaHoHnueckue ypaBHEHHs
npsimoit. Ilepexoa or oOHMX ypaBHEHHM MPsIMOM K KaHOHUYECKUM YpPaBHEHHSIM.
[TapameTpruueckue ypaBHEHUS NMPSAMOW. YTOJ MEXAY IPSAMBIMUA B IIPOCTPAHCTBE.
VYcnoBue napayuiebHOCTH NPSIMBIX. Y CIIOBHE NEPIEHANKYIJISIPHOCTH TPSIMBIX.

3ansaTue 21. IlimockocTs W mpsiMasi JIMHUSA B NPOCTPaHCTBe (2 vaca).
Ilygox mmockoctern. OcCp mydka. Yronm MeEKIy MNOpsIMOM M IUIOCKOCTBIO.
[TapaiutenbHOCTP TPSAMOM M IUIOCKOCTU. [lepneHauKyIJISIpHOCTh NPSMOU U

IIITTOCKOCTH.



III. YYHEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSATEJBbHOM PABOTHI OBYUAIOIIIUXCHA

Y4ebHo-MeToanuecKoe obecrieueHue CaMOCTOSATEIbHON paboThI
oOyuaromuxcs 10 jaucuuiuimHe «JIuHeWHass anreOpa» TPEINCTaBICHO B
[Ipunoxenuu 1 u BKIrOYaeT B ceOs:

- MmIaH-rpaduK BHIMOJHEHUS CaMOCTOSTEIHHON paOOThI MO MUCIUIUIMHE, B
TOM YHCJIe TPUMEPHBIE HOPMbI BPEMECHHU Ha BBITIOJTHEHUE 3a/IaHU;

- XapaKTepHCTUKA 3aJaHUM JJISi CAMOCTOSATENILHOW PabOThI 00YYarOIIUXCs U
METOAMYECKUE PEKOMEHIAINH 110 UX BBITOJIHEHHIO;

- TpeOOBaHHMS K TMPEACTABICHUI0O U  O(QOPMIICHHIO  PE3yJbTAaTOB
CaMOCTOATENbHON padOThI;

- KpUTEpHUH OLIEHKH BBINOJHEHUSI CAMOCTOSTEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXKEHUSA IIEJIEM KYPCA

Kountpoaupy OueHovHbIe CpeaCcTBA
emMble
Ne paszaensnl / Koab! n 3Tanbl popmupoBanus TIPOMEKYTO
n/n TeMbI KOMIIEeTEeHIUH TeKYIIHil KOHTPOJIb Has
e — aTrecTanu
bl i
1 Paszpen 1, OK-4 koHcnekT (I1P-7); Bomnpocs! k
Tema 1, Tema 3Haer COBpEMEHHbIE SK3aMeHy
5 METO/IbI 3 U | KOHTpOJIbHAs paboTa 5.8 -40
UHCTPYMEHTAPHHA 1-3 (ITP-2); (YO -1)
Pazmen 21, JIMHENHOM  anreOpel U
Tema 1, Tema AHAJINTHYECKOM nas3 1-6 (11P-13,
2 reoMeTpHUU 11P-15)
Pazpen 311, Ymeer ucnonbp30Bath | koHcrekt (I1P-7); Bomnpocsl k
Tema 2, Tema METO/IbI U | KOHTpoJIbHas paboTa | sK3aMeHny 1,
3 UHCTpYyMEHTapHuil 1-3 (ITP-2); 5,8-40
Paznen 4, nuHenHo  anrebper  uw | U3 1-6 (ITP-13, (YO-1)
Tema 1. Tema AHAJTUTHYECKOMN ITP-15)
) ’ FE€OMETPUM JJISl PEIleHUs
TUTIOBBIX MAaTeMaTHYECKHX
Pazgen 8, o
3aja4 B JTOH cdepe u
Paznen 9 BOCHIPHATHS COBPEMEHHBIX
TEKCTOB 1o
SKOHOMHYECKOH Teopuu
Bnageer wmeromamu  u | KoHcnekt (IIP-7); Bompocsr k




UHCTPYMECHTApUEM KOHTpPOJIbHAs paboTa | sK3aMeHy
nuHeHou — amreOper  wu | 1-3 (ITP-2); (YO -1)
AHAJTUTUYECKON NA3 1-6 (I1P-13,
reOMeTpHUH s | T[TP-15)
BOCTIPUSTHS "
UCTIOJIb30BaHUS
JOCTHKEHHN HayKH,
TEXHUKHU B
npodeccnoHaIbHOM chepe
2 Paznen 1, OK-5 3Haer MeTonbl, | koHcrekT (I1P-7); Bomnpocsl k
Tema 1, Tema I/IHCTPYMCHTapI/H\/JI " | KOHTPOJIbHAad pa60Ta OK3aMCHY
2 0a3oBbIC pesynbTatsl | 1-3 (ITP-2); YO -1)
Paszen 21 auHeHon  amre6per  u | U3 1-6 (ITP-13,
’ AHATUTHYECKOU I1P-15)
Tema 1, Tema reoMeTpHHI
2 Ywmeer ucnonb3oBath | koHcnekT (I1P-7); Bomnpocsl k
Paznen 311, METOIbI U | KOHTpOIbHAs paboTa | dK3aMeHy
Tema 2, Tema MHCTPYMEHTapHUil 1-3 (ITP-2); (YO -1)
3 nuHenHoW  anreObper  w | U3 1-6 (ITP-13,
Pasnen 4, AHAJIMTUYECKOMN [1P-15)
Tema I, Tema reoMeTpuu MJid aHalu3a
KOJIMYECTBEHHBIX
2 COOTHOIIICHUH,  pELICHUS
Pasyien 8, CHCTEM JMHENHBIX
Paznen 9 ypaBHEHHI
Bnageer cnenmanbHbiMu | KOHCIEKT (I1P-7); Bomnpocsl k
TEOPETUICCKIUMH U | KOHTPOJIbHAS paboTa | dK3aMEHY
npakTuueckumu Meronamu | 1-3 (ITP-2); (YO -1)

JUHEHHON  anreOpbsl U
aHAJUTHYECKOM
TEOMETPUU TS
dbopmanmuzanuu
9KOHOMHYECKOMN

UH(QOPMALIMH U €€ aHAIN3a

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

Turnossie KOHTPOJIBHBIC 3alaHUs, MCTOAUYICCKHUC MAaTCPHUaAJIbl, OIIPCACIIAIOMINUC

IPOLIETYPHI

OLICHUBAaHU

3HAHUM,

YMEHUH M HaBBIKOB U (WJIM) OIbITA

ACATCIBHOCTH, a TAKKC KPUTCPUM H I10KA34aTCIIH, HGO6XOI[I/IMBIC JJIA OLCHKH

3HAHMH,

KOMIIETEHIIUU B

YMEHUU,

HaBBIKOB

nporiecce

OCBOCHMU

npeacrasieHsl B [Ipunoxenun 2.

U XapaKTepU3YIOIIUe

oOpazoBaTeabHON

OTallbl

dbopmMupoBaHus

IPOTrPaMMBl,




V. CIIMCOK YYEBHOM JIMUTEPATYPbBI U THOOPMAIIMOHHO-
METOANYECKOE OBECIHHEYEHUE JUCIHHUIIJINHBI

OcHoBHas JMTEpaTypa
(271eKmpOHHbLE U NEeYamHble U30aHUs1)

1. boOwiesa, T.H. Jluneitnas anredpa u aHaMTHYECKast TEOMETPUS [ DNEKTPOHHBIN
pecypc]: yueOHo-MeToandeckoe nocodue/ boowuiesa T.H., Kupbsnosa JI.B., Turosa T.H.
— OnekTpoH. TekcToBble 1aHHble.— M.: MUCH-MI'CY, Aii IIu Op Memua, 9b5C ACB,
2018.— 144 c. http://www.iprbookshop.ru/80626.html

2. Enbxun, A, Jluneiinas anreOpa v aHaIMTUYECKAs TEOMETpUs [DNEKTPOHHBIN
pecypc]: yuebHoe nocoone/ Enmpkun A.I'.— D5eKTpoH. TeKCcToBbIe JTaHHbIe.— (CapaToB:
Bysosckoe oopazoBanue, 2018.— 95 c. http://www.iprbookshop.ru/77939.html

3. Kpemep, H. I1I. Beicriias marematuka jyist skoromucto / H. 111 Kpemep, b. A.
ITytko, . M. Tpuimn, M. H. ®punman ; noxa pen. H. 1. Kpemepa. M.: M3aarenscTBo
IOHUTU-TAHA, 2015. —479 c. http://znanium.com/catalog/product/872573

4. Jluneitnas anreOpa v anauTHaeckas reometpust. [Ipaktukym: YyebHoe nmocodue
/ A.C. boprakoBckuii, A.B. Ilantenees. - M.: HUL[ MH®PA-M, 2015. - 352 c.
http://znanium.com/catalog/product/476097

5. Marematuka Jyisi SKOHOMHYECKoro OakanaBpuata: Yuebnuk / Kpacc M.C,,
UYympbIHOB B.IL - M.:HUIL] NHOPA-M, 2017. - 472 C.
http://znanium.com/catalog/product/558399

JlonoJIHUTeIbHAA JIUTEpPaTypa
1. Maremaryika s 5KOHOMFCTOB: OCHOBBI TEOPHH, TIPUMEPHI U 3a7a4d : yueO.
nocooue / A.W. Tlecuanckuit. — M. : By3oBckuii yueonuk : UTHOPA-M, 2016. — 520 c.
http://znanium.com/catalog/product/544926
2. Tlommy6nast MLJI. JIuneiinas anreOpa. Yacts 1 [DnekTpoHHSBI pecypc]: yueOHo-
Meronuueckoe nocooue/ Iomryonas M.JL, CeepmioBa E.I'.— DnekTpoH. TEKCTOBbIE
JTAHHbIC.— Capatos: Bysosckoe o0pazoBaHue, 2016.— 44 C.

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



3. I[lpakTikymM 1O JIMHEHHONM W TEH30pHOM airedpe [DJeKTPOHHBIM pecypc]:
yuebHoe mocoome/ O.H. KazakoBa [ ap.]— DJEKTpOH. TEKCTOBBIC JaHHBIC.—
OpenOypr: OpenOyprckuii rocynapcrseHHbii yausepeuteT, 9bC ACB, 2017— 117 c.
http://www.iprbookshop.ru/78815.html

4. PoxnectBenckuii, K.H. DOnemeHThl nuHEHHOM anreOpbl U aHATUTHUYECKOM
TeOMETPUM C TPWIOKEHUSMU B SKOHOMUKE W YIpaBJICHUH [DJIEKTPOHHBIN pecypc]/
PoxnecrBenckuii. K.H.— OnektpoH. TekcToBble naHHble— Tyma: HMucTHTyT
3aKOHOBEJICHUS U YIIPABJICHUS BIIA, 2018.— 136 C.
http://www.iprbookshop.ru/80641.html

5. PyGamkuna, E.B. Jluneitnas anrebpa. Jluneitnsie onepartopsl. KBagparuuHbie
¢dopmbl. KomruiekcHble uncna: YdeOnoe mnocobue / PyGamkuna E.B. - M.: HUI]
NH®PA-M, 2016. - 38 c. http://znanium.com/catalog/product/544419

6. Cubupsikos, E.b. Kpatkuii kypc jmHeiHONM anreOphl [DNEeKTpOHHBIA pecypcl:
yuebHoe nocodue/ CrubupsikoB E.b.— DnekTpoH. TekcToBble JaHHbIe.— HoBOCHOUPCK:
Culupckuii rocy1apCTBEHHBIN YHUBEPCUTET TEJIEKOMMYHUKAIMA 1 nH(opmatrku, 2015.
— 39 c. http://www.iprbookshop.ru/45475.html

7. Yeromun, A.I1. Jluneiinas anreOpa v aHATMTHYECKAs! TEOMETPUsl [ DJIeKTPOHHBIHA
pecypc]: yuebHoe nocooue/ Yeromma A.J1.— DneKTpoH. TeKCTOBBIE JaHHBIE.— PocToB-
Ha-/{oHy: HOxxHbIit (denepanbHbIi  YHUBEPCHUTET, 2015— 149 C.
http://www.iprbookshop.ru/68568.html

8. IlleBuos, I'.C. Jlunelinas anreOpa: Teopus U MPUKIAIHBIC aCTEKThI: Y4eOHOoe
nocooue / I'.C. IlleBuoB. M.. — Maructp: HUI[ MHDOPA-M, 2014. - 544 c.
http://znanium.com/catalog/product/438021

9. lllepcroB, C.B. AHamutuueckasi TeoMeTpusi U JMHENHHast anredpa. Matpuiisl 1
CHCTEMBI YpaBHEHUH [ NIEKTPOHHBIN pecypc|: yueObHo-MeTommueckoe mocodue/ llepcros
C.B.— DnektpoH. TekcToBble JaHHble.— M.: M3aarensckuii JJom MUCKC, 2015.— 17
c. http://www.iprbookshop.ru/64171.html

10. DJeMEeHTHI JIMHESHHON areOpbl [ DIeKTpOHHBIA pecypc|: yueOHoe mocoone/

T.A. I'ynaii [1 ap.].— DnEKTPOH. TEKCTOBBIE JaHHbIE.— CTaBporiofb: CTaBpONOIbCKUM



rOCy/IapCTBEHHbI  arpapHblii  yHuBepcureT, Ceppuciikona, 2017— 88 c.

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

IlepedyeHns pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKALIMOHHOM CEeTH
«AHTepHeT»

1. OnexktponHas  Oubnumoreka u  0a3pl  gaHHbIX  JIBOY

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

2. DnekTpoHHO-OMOIMOTEYHas cuctema «Jlanby» http://e.lanbook.com

3.  DraexTpoHHO-OMOMMOTEUHass cuctemMa «HaydHO-M3MaTENhCKOTO IIEHTpa

NH®PA-M» http://znanium.com

4.  DnexTpoHHO-OUOIMOTEUYHAs cucrema bubnuoTex.

http://www.bibliotech.ru

5.  DneKTpoHHBIM KaTajgor Hay4yHoil Oubmuoreku JIBDOY  http:/ini-
fb.dvgu.ru:8000/cgi-bin/gw/chameleon

6. Hayunas 6ubiauorexa KubepJlenunka: http://cyberleninka.ru/
IIepeyenb MHPOPMALUOHHBIX TEXHOJIOTI I
U MPOrpPaMMHOIo odecrevyeHus
1. Microsoft Word
Microsoft Excel
Microsoft PowerPoint
Microsoft Publisher

Koncynbrantllntoc / 'apant

AN

Microsoft Internet Explorer/ Mozilla Firefox/ Opera

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHHMIO JUCIHHUIIJIMHbI

Pexkomenoayuu no ni1aHupoGaHuI0 U OP2AHUIAUUN 8DEMEHU, OMEEOEHHO20
Ha uzyuyenue OuCUYUNJIUHb
[manupoBanne — BaKHEWIIAsA 4yepTa YEIOBEUECKOM IEITEIbHOCTH, OJUH W3

XapaKTEePHbIX, 0053aTENbHBIX MPU3HAKOB YEJIOBEUECKOro Tpyaa. s opranuzauuu


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

CJIOKHOW Yy4eOHOU NeATeTbHOCTH OYeHb d()D(PEKTUBHBIM SBIISIETCS MCTIOIB30BAHHE
CpPEICTB, HAMOMUHAIOIIMX O  CTOAIIMX TIEepel  HaMH  3aj7adax, uX
MOCJICTIOBATEIFHOCTH BBITIOMHEHUS. TaKuMU CpeICTBAMUA MOTYT OBITh MOOWMITLHBII
TenedoH, HUMEIOMUKA MpoTpaMMy OpraHai3epa, BKIIIOYAIONIEro OyIMIbHUK,
KaJICHJaph M CIHCOK JIeJ; TalkMephl, HAITOMUHAIONINE O BBHIMMOJHEHUU 3aJaHUM 110
JTUCUTUTHHE; KOMIIBIOTEPHBIC MTPOTPAMMBbI COCTABJICHUS CITUCKA JIEN, BBIJCIISIOIINC
CPOYHBIE M Ba)KHBIC JIEIa.

CocraBjeHue CIHCKa JIe] — MEPBbIM Mmar K opraHu3anuu BpeMeHu. CIHCOK
UMEET TO MPEUMYIIECTBO, YTO TIO3BOJIIET BHUJIETh BCIO KAPTUHY B IIEJIOM.
VYnopsnouenne, kiaccu(puUKaius €T B CIUCKE — BTOPOM IMIAar K OpraHu3aifu
BPEMCHU.

PerynsapHocth — mepBoe yciioBue MOMCKOB Oojiee 3()PEKTUBHBIX CIOCOOOB
paboTel. PexkoMeHayeTcss BbIOpaTh OAWH JACHH HEACIH [UIS  PETYJSIPHON
MOJATOTOBKH T10 JTUCIUIIINHE. PerynIsspHOCTh HE MPOCTO MO3BOJISIET TIOATOTOBUTHCS
K JIely, OHa CO3JaeT HACTPOW Ha 3TO JeNI0, TO3BOJSET BHIPa0OTaTh IMpaBUIIA
BBIMIOJTHEHUS JleNla (HampuMmep, CHadaiga mpopaboTka wmaTepuana JIeKIUH,
yueOHMKa, YTEHUE TEPBOMCTOYHHMKA, 3aTE€M BbIJCICHHE U (PUKCUPOBAHUE
OCHOBHBIX HJICH B TETPAJIHN).

YroObl OOJEryuTh BBINOJHEHUE 3aJaHHMM, HEOOXOIMMO OIpPEAEIUuTh
BpEMEHHbIE  paMKu.  EjkeHemenbHas  TMOATOTOBKA MO  JUCIUIUIMHE
«MaremaTruecKre METObI U MOJIEIH B DKOHOMHKE» TpeOyeT BPEMEHHBIX 3aTpar.
Yerkoe (ukcupoBaHHE MO BPEMEHH PETYJSPHBIX e, 3aKPEIUICHHE 3a HUMH
OTHUX W TeX K€ YacOB — BAXKHBIM IIar K opraHm3anuu BpemeHu. [Ipu ydere
BPEMEHU HAJ0 TIOMHHTh OO0 OCHOBHOM IICJIM pallMOHAIM3AIUd — TOJYYHTh
HanOobui 3GGHEeKT ¢ HAMMEHBIIMMH 3aTpaTaMHu. YUYeT — JIUIIb CPEJICTBO IS
pEIIeHHs] OCHOBHOM 3aJ]a4M: COKOHOMHTH BPEMSI.

[To MHEHWIO CHEIHAINCTOB MO TICUXOJIOTHH, BaXXHOCTh IUIAHUPOBAHUS H
BBITIOJTHCHUS JIeTT 0OYCJIOBJIIMBACTCS TAK)KE€ TEM, UYTO y HAC HAKAaIUIMBAIOTCS Jieja,
3aJ1la4u WA UCH, KOTOPBIE Mbl HE peaiu3yeM, OTKJIaJpIBaeM Ha ITOTOM — BCE ATO

HCTATHUBHO CKa3bIBACTCA HAa HAILICM BHYTPECHHEM COCTOSHHUHA B LICJIOM.



Baxxnast ponb B opranmu3zanuy yueOHOW AesATeTbHOCTH OTBOJUTCS MPOTrpamMme
JUCUUIUIMHBI,  Jalollas  [pPEJACTaBICHHME HE TOJbKO O  TEMaTUYECKOM
MOCJIEA0BATEILHOCTH U3YUYEHHUS Kypca, HO U O 3aTpaTrax BPEeMEHHU, OTBOJAMMOM Ha
M3y4YEHHE Kypca. YCHNENHOCTh OCBOCHUSI AUCHUILIMHBI BO MHOTOM 3aBHUCHUT OT
MPAaBWIbHO CIJIAHUPOBAHHOTO BPEMEHU IMPU CAMOCTOSITEILHOM MOATOTOBKE (B
3aBUCUMOCTH OT CHEIHAIBHOCTH OT 2 — 3 /10 5 4acoB B HEJIEIIO).

Onucanue nocinedosamenbHocmu 0elicmeuil odyuarouwuxca (aizopumm
U3y4eHus OUCYUNTIUHDL)

Haunmnass w3ydenwe auctuiiuHbel  «JIuHeiHass  anreOpa», CTYICHTY
HEO00XO0IUMO:

- O3HAaKOMUTHCSI C TPOTrpaMMON, H3YUYUTh CHUCOK PEKOMEHIYEeMOM
JUTEPATYPHI; K MporpaMMe Kypca He0O0X0auMo OyJIeT BO3BpAIAThCs MOCTOSHHO,
[0 MEpEe YCBOCHUS KaXJOW TEMbl B OTACIBHOCTH, IJiI TOTO YTOOBI MOHSTH:
JIOCTATOYHO JIU TIOJIHO U3yUYEHbI BCE BOIPOCHI;

- BHUMATEJIBHO pa300paThCcsi B CTPYKType AUCHUIUIMHBI «JIuHeiHas
anreOpa», B CUCTEME pacHpeesieHus y4eOHOTO maTepuaia Mo BUAaM 3aHATHM,
dbopmam KOHTPOJISI, YTOOBI UMETh MPEJICTABIICHUE O KypCe B I[EJIOM, O JICKIIMOHHOU
Y TIPAKTUYECKON YacCTH BCETO Kypca N3yUCHHUS;

- mepemnucaTb B TeTpaab Ui JEKUWA (HA OTHENBbHOM CTpaHULE) H
OPUKPENIUTh K BHYTPEHHEW CTOpOHE OOJIOKKH CTPYKTYPY U COJIEp)KaHHE
TEOPETUYECKOM YacTH Kypca, a B TETpaAb ISl NPAKTUYECKUX 3aHSATUA — TEMBI
PAKTUYECKUX (JTaO0OPATOPHBIX) 3aHITHMA.

[Ipy mnoaroTroBke K 3aHATUSM 10 JaucHUIUIMHE <«JIuHelHas anreOpay»
HEOOXOJMMO PYKOBOJICTBOBATHCS HOPMaMU BPEMEHU Ha BBIMOJHEHUE 3aJaHUM.
Hanpumep, npu moAroToBke K 3aHATHIO HA TPOPaOOTKY KOHCIIEKTA OJTHOM JIEKIIUH,
y4eOHUKOB, Kak MpaBuiio, orBoautca ot 0,5 yaca 10 2 yacoB, a Ha M3y4EHHE
NEPBOMCTOYHUKOB 00BEMOM 16 CTpaHMIlI TEYATHOTO TEKCTAa C COCTaBICHUEM
KOHcnekTa 1,5-2 yaca, ¢ cocTaBjieHMEM JIMIIIb TJ1aHa OKoJIo 1 yaca.

Pexomenoauuu no pabome c numepamypoi



Haubonee mnpeamoutruTenbHa MOTEMHAsl IOCIENOBATEIbLHOCTh B paboTe ¢
autepaTypoil. Ee MOXHO mnpeAcTaBUTh B BHJE CIEAYIOLIETO IMPUMEPHOTO
aJIropuTMa:

- O3HaKomJieHHe ¢ paboueid ydeOHOW mporpaMMoll ©  y4eOHO-
METOINYECKUM KOMILIEKCOM JUCHHUTUIHHBI;

- U3y4YEeHHUE OCHOBHOM y4eOHOM JMTEepaTyphl;
- npopaboTKa AOMOJHUTENbHOU (y4eOHOU U HAYYHOM) JIUTEPATYPHI.

B Xxone uTeHusi oueHb MOJE3HO, XOTSI W HE O00A3aTENIbHO, JIeJaTh KpaTKue
KOHCITCKTHI TIPOYMTAHHOTO, BHIMTUCKU, 3aMETKH, BBIICISATh HESICHBIC, CIIOXKHBIC IS
BOCIIPHUATHSL BOMPOCHL. B TENsSIX MPOsSCHEHUS TMOCICTHUX HYXKHO 0Opamarbesi K
npernojasareao. Ilo 3aBepHicHMM W3yYEeHHS PEKOMEHIYEMOH JIUTEepaTyphl
MTOJIC3HO TPOBEPHUTH YPOBEHHb CBOMX 3HAHWHA C TMTOMOIIBI0O KOHTPOJIBHBIX BOIPOCOB
JUISL CAMOIIPOBEPKH.

HactosTenpHO pekoMeHmyeTcss u30eraTh MEXaHMYECKOTO 3aydHBaHUs
yueOHoro marepuana. [IpakTika yoenuTeasHO TTOKa3bIBaeT: caMbiM 3()(PEKTUBHBIM
CIIOCOOOM SIBIIIETCA HE «3yOpekka», a TIIyOOKOe, TBOPUYECKOE, CAMOCTOSTEIHHOE
MIPOHUKHOBEHUE B CYIIECTBO N3YYaeMbIX BOIIPOCOB.

HeoOxomumMo BeCTH CHCTEMaTHYECKYI0 KaXIOJHEBHYIO paboTy Haj
JUTEPATYypHBIMH HMCTOYHUKaMH. OO0beM wuHGOpPMAIMKM 10 KypCy HACTOIBKO
OOIIMpEH, YTO UM HE yAaeTCs OBJIAJCTh B «IOCICTHUE JTHW» MEpel cecchueH, Kak
Ha 3TO UHOTJIA PACCUUTHIBAIOT HEKOTOPHIE CTYICHTHI.

CrnenmyeT BOCIIUTHIBATh B ce0€ YCTAaHOBKY Ha MPOYHOCTH, JOJITOBPEMEHHOCTH
YCBOCGHUS 3HaHHM MO Kypcy. Hamo moMHUTH, 9TO OHM MOTPEOYIOTCS HE TOJIBKO U
HE CTOJIBKO B XOJI€ KYpCOBOIO 3adera, HO — YTO OCOOEHHO BaXXHO — B
nocieayrniel npoeccuoHaaIbHON JeATeTbHOCTH.

Jluteparypa umeeTcsi B OMOTNOTEKE YHHBEPCHUTETA.

[Ipu pabore ¢ y4eOHOW M HAay4YHOW JUTEPATypOd NPHHIMITHAIBHO Ba)KHO
MPUHUMATh BO BHUMaHHE MOMEHT pa3BUTHA. CTyAeHT 00s3aH 3HATh HE TOJBKO
PEKOMEHIyeMYIO JIMTEpaTypy, HO U HOBBIC, CYIIECTBEHHO BAa)KHBIC W3JaHUS TIO

KypCy, BIICAIINEC B CBCT ITOCJIC €T0 HY6JII/IKaHI/II/I.



Pexomenoauuu no no0zomogke K IK3ameHy

WTOroBbIM KOHTpOJIEM MpU U3YYCHUH JAUCHUILUIUHBI «JIMHEiHas anredopar
ABJISIETCS dKk3aMeH. [IpuMepHBIil mepedeHb BOMPOCOB K 3K3aMEHY COACPIKUTCS B
paboueii mporpaMMe TUCIUIUTHHBL. HemocpeacTBEHHO mepes CecCHeil BOMPOCHI
MOTYT OOHOBJIATHCA. OOHOBJICHHBIA TEpPEYEHb BOIMPOCOB K JK3aMEHY BBIIACTCS
CTYJEHTAM I[E€pEe]l HayajloM SK3aMEHAIMOHHOW ceccu. Ha sk3aMeHe CTyIeHTy
IpeAJIaraeTcsl OTBETUTh HA JIBA TEOPETUUYECKUX BOIPOCA MO U3YYEHHBIM pa3zenam
JUCHUIUIMHBI U PEIIUTh MpaKTUYEeCKyr 3anady. Llenp sk3aMeHa — mpoBepka u
OIICHKA YPOBHS MOJYYEHHBIX CTYJCHTOM CIEIUAIbHBIX IMO3HAHUW IO y4eOHOM
JTUCITUIUIMHE, a TAK)KE€ YMEHUS JJOTUYECKU MBICIIUTh, apTYMEHTUPOBATh U30PaHHYIO
HAay4YyHyK0  TO3UIHMIO,  pearupoBaTh  Ha  JIONOJHUTEIbHBIE  BOMPOCHI,
OpPUEHTUPOBATHCS B MaccuBe AeUHUIIMN U KaTeropuil. OIeHKe MOJICKHUT TAKKe
Y TIPaBUJILHOCTh PEYM CTYJIeHTa. JIOMOJHUTEIbHON 1IeTbI0 UTOTOBOTO KOHTPOJIS B
BHUJIE DK3aMeHa sBIsgeTcs (OPMUPOBAHUE Yy CTYJACHTAa TaKUX KadecTB, Kak
OpraHM30BaHHOCTh, OTBETCTBEHHOCTH, TPYAOJIO0HE, CAMOCTOSITEIbHOCTh. Takum
00pa3zom, 3K3aMeH M0 JUCHUIUIMHE TPOBEPSIET CIOKUBIIYIOCS Y CTYJCHTA CUCTEMY
3HAHWW MO JAaHHOW MUCIUILIMHE U UTPaeT OOJBIIYIO POJIb B MOATOTOBKE Oy IyIIETO
CHEIUAINCTa, CHOCOOCTBYET TMONY4YEHUI0 (YHIAMEHTAIBHOW | CHElUaIbHOU
MOATOTOBKHU B 00JIACTH MAaTEeMaTUYECKUX METOJOB U MOJICNIEH U UX MPUMEHEHHUS K
PEUICHUIO IPAKTUYECKUX 33]1a4 SKOHOMUKHU U yIPABICHUS.

[Ipy moaroToBKe K 3K3aMEHy CTYAEHT JOJDKEH MPAaBUIBHO M PAIlMOHAIBHO
pacIlaHUpOBaTh CBOE BpeMsi, YTOObI YCIETh KAYECTBEHHO U HA BBHICOKOM YPOBHE
MOJITOTOBUTHCSI K OTBETaM IO BCEM BOMpocaM. OJK3aMeH Mpu3BaH NOOYAUTH
CTyJICHTa TOJYYUTh JOIMOJHUTEILHO HOBBIC 3HaHUS. Bo BpeMsi MOATOTOBKH K
AK3aMEHY CTYJICHTHI TaK)Ke CHUCTEeMAaTH3UPYIOT 3HAHHS, KOTOPhIE OHU MpoOpenH
OpyU M3YYEHUU PA3LEIOB Kypca. OTO TMO3BOJSIET MM YACHUTH JIOTUYECKYIO
CTPYKTYpPY Kypca, OObEIUHHUTH OTIEIbHbIE TEMbl B E€JUHYIO CHUCTEMY, YBUJIEThH
MEPCIIEKTUBBI Pa3BUTHUS YIIPABICHUS EPCOHATIOM.

PexomeHtyeMble yUeOHUKY U CTIeIMabHas JUTEepaTypa Npu U3y4eHUHu Kypca,

MMEIOTCS B PEKOMEHJIOBAHHOM CITMCKE JIMTEpATyphl B paboueil mporpamme Mo



JTAHHOMY KypCy, TaKXKe HMX Ha3bIBaeT CTyACHTaAM TMperojiaBaTelb Ha IIEPBOM
JISKITUH.

CTyaeHT B IEsIX MOJYyYCHHs] KAa4eCTBEHHBIX M CUCTEMHBIX 3HAHUW JOJDKCH
HAaYMHATh TOJITOTOBKY K 3K3aMEHY 3aJI0JITO JI0 €r0 MPOBEICHUS, JTyUIle C CaMOro
HaJaJia JJIEKIIMOHHOTO Kypca. J{s 3Toro, Kak ye 0TMeu4ajaoch, IMEIOTCS B Y4eOHO-
METOJMYECKOM TTOCOOMHU MPUMEPHBIE BOMPOCH! K dKk3ameHy. llenecoobpa3Ho mpu
M3YYEHUH Kypca TOJIb30BaThCsl pabodeil MporpaMMor M yueOHO-METOANYECKUM
KOMILIICKCOM.

CamocTtosTenpHass paboTa IO TOJATOTOBKE K JK3aMEHY BO BpPEMs CECCHH
JOJDKHA TUTAHUPOBATHCA CTYJCHTOM, HCXOJs U3 00Imero oobema BOIPOCOB,
BBIHECEHHBIX HA DK3aMEH W JTHEH, OTBEJACHHBIX Ha MOATOTOBKY K dK3ameHy. [lpm
9TOM HEOOXOAMMO, YTOOBI MOCIAEIHUHM JEHb HIM 4YacTh €ro, ObLI BBIAEIIEH IS
JIOTIOJTHUTEIIBHOTO TTOBTOPEHHSI BCETO 00beMa BOIIPOCOB B IIEJIOM. DTO MO3BOJISAET
CTYJICHTY CaMOCTOSITEJIbHO MEPEIPOBEPHUTh YPOBEHb YCBOCHHS MaTepuana. BaxxHo
UMETh B BHY, UTO JUIs IieJied BOCHPOM3BEICHHS Marepuajia yuyeOHOTro Kypca
OOJIBIITYI0O BCIIOMOTATEIBHYIO pOJIb MOXKET ChIrpaTh HWHGOPMAIUA, KOTOpas
COJIEp)KUTCS B paboueli mporpaMme Kypca.

Pekomenoayuu no camocmoamebHoll pabome cmyoeHmos

Opranmzarnusi W y4eOHO-METOJUYECKOE OOECreYeHHEe CaMOCTOSATEIbHOM
pabotsl cryaenTos (CPC)

1. Texymas u onepexatomass CPC, HampaBneHHas Ha yriayOjeHue W
3aKpeTUICHUE 3HAHMH, a TAK)KE PA3BUTHE MPAKTUICCKUX YMECHUN 3aKITIOYACTCS B!

- paboTe CTYJEHTOB C JICKIIMOHHBIM MAaTEpHUAJIOM, IOMCKE M aHaJIu3e
y4eOHOH JTUTEPATyphl M AJICKTPOHHBIX MCTOYHUKOB MH(OPMAIIUU 10 M3ydaeMbIM
TeMaM JUCITUTIINHBI;

- BBIIOJIHEHHUH JOMAIIHUX UHAUBUAYAIbHBIX 3a1aHUM;
-  U3Y4YCHUH TE€M, BBIHECEHHBIX Ha CaMOCTOSITEIbHYIO MpOpaboTKy,

AKTHBHOC y4aCTHUC B UX 060y)K)1€HI/II/I Ha 3aHATUAX,

= HU3YUCHHUH TCOPCTHUUCCKOI'O MaTCpuajia TCM IIPAKTHYCCKUX BaHHTHﬁ;



= OCBOCHMH TEXHOJIOTUH B33HMOI{€I>1CTBH$I C 34aJlaHHbBIMHM HHTCPHCT-

pecypCaMu N UX HUCIIOJB30BAHUA JUIA PCHICHUS ITPAKTUYCCKUX 3aaY,

= IOATOTOBKC K OK3aMCHY.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
ANCHOUIIJINHBI

VYyeOHast ayuTopust IJisi IPOBEACHUS 3aHSATHUM JICKITMOHHOTO TUIIA; yueOHas
ayIuTOpUs ISl TEKYIIEro KOHTPOJsT M MpoMexyTouHol arrectanuu (200
MOCaJI0YHBIX MECT, AaBTOMAaTHU3MpPOBaHHOE pabodee MECTO MpPernoaBaTess,
nepeHocHass MarHuTHo-mapkepHas nocka, WI-FI; HoyrOyk Acer ExtensaE2511-
30BO; Dxkpan ¢ snekrporpuBogom 236*147 cm Trim Screen Line; [Ipoexktop DLP,
3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi; IToncucrema
CIielMaIU3UPOBaHHbIX  kperuieHud  obopymoBanuss CORSA-2007  Tuarex;
IToncucrema  BugeoxkomMmyrtanuu;  I[logcucrema  ayiMOKOMMyTaluu U
3BYKOYCWJICHHUS; aKyCTHYecKas cucTteMma JJisi motosoyHoro Montaxa SI 3CT LP
Extron; mugposoii ayauomnpoueccop DMP 44 LC Extron)

VY4eOHast aymuTopust il IPOBEACHUS 3aHATHI JICKITMOHHOTO THIIA;, yueOHas
ayIUTOpUs JJI1 TPOBEICHUS 3aHATUH CEMHHAPCKOro Tuma (MpaKkTHUYECKUX
3aHATUN); ydeOHas ayJauTOpHsl JJIsi KYypCOBOTO MPOEKTUPOBAHUS (BBITOJIHEHUS
KypCOBBIX  paboT); y4eOHas ayauTopus JUIsl TEKYyIIero KOHTPOJSI W
OPOMEXYTOYHOM  arrectaudd  (aBTOMaTU3UpOBAaHHOE  pabouee  MeECTo
Mperno/iaBaresis, MepeHOCHasT MarHUTHO-MapkepHas nocka, Wi-FI; Hoytoyk Acer
ExtensaE2511-30BO; Dkpan ¢ anexrporpuBoaoM 236*147 cm Trim Screen Line;
[IpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[loncucrema crenuanu3upoBaHHBIX KperaeHuit obopyaoBanus CORSA-2007
Tuarex; Ilomcucrema BugeokommyTtanuu; IlojacucremMa ayauOKOMMYTAlluu U
3BYKOYCHWJICHHUA; aKyCTHYEeCKasi cucTteMma JJisi moTosoyHoro Monraxa SI 3CT LP
Extron; mmudposoii ayauorpoueccop DMP 44 LC Extron)

B unrtanenbix 3anax Hayunoit oubnuorexku [IBDY npemycmoTpensl paboune
MecTa JJisl JIOJIed C OTPAaHMYECHHBIMM BO3MOKHOCTSIMU 3/I0POBbSI, OCHAILICHbI

JUCIUIeSIMM M TpuHTepamu  bpaiins;  o0opynoBaHHbIE  MOPTATUBHBIMU



YCTPOMCTBAMM JUIsl YTEHHs IIJIOCKOIIEYATHBIX TEKCTOB, CKAaHUPYIOIIMMHU U
YUTAIOIIMMH MAIIMHAMH, BHJICOYBEICUUTEIEM C BO3MOKHOCTBIO pEryJIALUU
LBETOBBIX  CIIEKTPOB;  YBEIWYMBAIOUIMMHU  JJEKTPOHHBIMH  JynamMhd U
YABTPa3BYKOBBIMU MAPKUPOBIIUKAMH.

B nensx obecneuenus crnenuaibHbIX YCIOBUN 00yU€HUs WHBAIUIOB U JIUIL C
OrpaHUYEHHBIMU BO3MOXXHOCTAMH 3710poBbst JIBDY Bce 3maHus o00pyI0BaHBI
naHaycamu, Ju@TaMu, TMOABEMHUKAMM, CIELMAIU3UPOBAHHBIMM  MECTaMH,
OCHAILIEHHBIMU ~ TyaJIETHBIMM  KOMHAaTamH, TaOJWYKaMu  HH(POPMALIMOHHO-

HaBUTAIIMOHHON CHUCTEMEL.
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I.

Ilnan-rpaduk BbINOJHEHHUS CAMOCTOATEIbHOI PadOThHI MO

JAUCHHUIIJIMHE
IIpumepHbIe
Ne Hara/ cpokn . HOPMBbI
Bua camocTosiTe/IbHOI padoThI ®opMa KOHTPOJIA
n/m| BBINOJHE-HUS BpeMeHHU Ha
BbINIOJTHEHUE
MN3ydyeHne TEOpPETUUYECKOW 4YacTH TIpoBepka Hamuuus
TEMBI, BBIMOJIHEHUE 3aJaHuil 1O JIEKLIUH, pelieHus
WuauBugyanpHoe | TEMaM: OMEpallMKM € MaTpUIAMH, WHIUBUYaJIEHOTO
1| 3amanme 1 BBIYMCIICHUE  ONpeIeiauTeNed U 8 4acoB 3a/1aHUsl, AKTUBHOE
(ceHTAOPB) 0o0paTHOH  MaTpWLBl,  pELICHHUE y4acThe B 00CyKACHUH
CUCTEM  JIMHEHHBIX  YpaBHEHUU BOIIPOCOB IO TEMaM
meroaoM Kpamepa u 'aycca 3aHATUN U 3aJaHUH.
N3yuenue TeopeTHUECKOM dacTh IIpoBepka HaMuus
TEMBbI, BBINOJIHEHUE 3aJaHuil 1O JIEKLIUH, peleHUs
TEeMaM: paHr  MaTpullel, 0a3uc UHIUBUYaTEHOTO
VHAMBULYaNbHOE | oy oreny BEKTOPOB, 00IIlee perieHne 3a/1aHUsl, AKTUBHOE
2| sananne 2 CHUCTEMBbl JIMHEWHBIX YpPaBHEHUH, 8 wacos y4acTue B 00CYKICHUH
(oxT16pD) Haxoxaenne @®CP  omHOpORHOI BOIIPOCOB TI0 TEMaM
CHUCTEMBI TUHEHHBIX YPaBHEHUHI 3aHATUH U 3aJaHUM.
MN3yuenue TeopeTrmyeckol dactu IIpoBepka Hamuuust
TEMBbI, BBINIOJHEHHUE 3aJaHUM 110 JIEKIUH, PELICHUS
temaMm Paznena 8 u Pa3mena 9. WHIUBUY aJTEHOTO
NunuBunyansHoe
3 10 gacos 3a/IaHUsl, aKTUBHOE
3aganue 3 (HosO0pb)
y4acTHe B 00CYKIEHUH
BOIIPOCOB IO TEMaM
3aHATUM U 3aJaHUM.
M3yuenue TeopeTHUECKOM YaCTH IIpoBepka Hanuuus
TEMBbI, BBITTOJTHEHUE 3aIaHUH TI0 JIEKIUH, pelIeHUs
TeMaM: JJUHEIHbIEC ONEePaTOPhl U UX UHIUBUIYaJIBHOTO
NunuBuayanbHoe
MaTpHIIBl, HAXO0XKICHHE Ipa U 3a/laHus, aKTUBHOE
4| 3amanue 4 B 10 gyacoB
( 6pb) o0pasa TUHEWHOTOo oreparopa, y4acTue B 00CYKIEHUH
JeKadphb
P COOCTBEHHBIC BEKTOPA, IPUBEICHUEC BOITPOCOB IO TEMaM
MaTpuil JIUHEMHOTO oreparopa K 3aHATUN U 3aJ]aHUH.
JIUaroHaJIbHOMY BUIY
N3ydyeHnne TeEOpETUUYECKOW 4YacTH IIpoBepka
[MoaroroBka k y p PpOBEP
Kypca, BBIIIOJIHEHUE MPaKTHYECKHUX KOHTPOIIBHBIX paldoT,
dK3aMeHy U . .
3a/IaHui IO TeMaM Kypca TEKYILIUH OIpoc
5| BBINOJIHEHUIO A yP 36 yacos yit p
KOHTPOJBHBIX
pabort
HUTOIro - 72 gacos -




II. XapakrTepucTuka 3aJaHuii  JJIA  CAMOCTOAAITEJILHOH  pPadoThI

oﬁyqalomnxm, METOAUIECCKHUEC PEKOMECHAAIINH 110 UX BBINNOJIHCHUIO

Tembl H OPUCHTHUPOBOYHOEC COAECPKAHNEC AaAHAJIUTHYECCKHUX, HAYIHO-

HCCJIEI0BATEIBCKUX U TBOPYECKHUX 321aHUH
NuauBuayanabHoe 3aganue 1 (y KaKa0ro cTyaAeHTa CBOM BAPHAHT).

1. Haiinure npomssenenne marpui; AB, A B, AB", A" B",BA,B"4,BA" B"A" B

TEX ClIy4dasdax, KOrjla YMHOXKCHHC OIIPCIACIICHO. HYCTI)

132 1 2
4=[230] _[3 1
025) 1 5
341 0 3
2. Haitnure 3nauenue Boipakenus: 384 + CB:

I 2 3¢

01 3dfiy;
z,

3. Beruuciuts onpenemutens 4 aByms crocobGamu:

A=

a) pasJIoKMB 110 AIEMEHTaM TPEThEU CTPOKHU;
0) moay4uB 3 HyJI B UETBEPTOM CTOJIOIE U PA3NI0KUB 10 HEMY;
B) Haiitu MunOp M4 1 anreGpanueckoe gonoiHenue A,; onpenenurens 4 ;

_— il O =

235
1 4 |
S 1
2 0

—_— N e D

4. Penmuth cucteMy MetojnoM Kpamepa; mpu stom: a) 4 BeUMCIHTE TIO
Al .
MPaBUIIy TPEYroJIbHUKOB; O) BBIYUCIIUTD, PA3JI0KUB 10 MEPBOM CTPOKE; B)

1 BBIYHCIIUTH, PA3JIOKUB TIO0 BTOPOMY CTOJIOITY; T) 3 BBIYUCIIHTH, IMMOTYUUB
HYJIM B KAKOM-JIM0O0 CTOJIOIIE ¥ Pa3JI0KHUB IO HEMY.
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5.Cucremy AX=B pemnTh C NOMOLIbIO 00PAaTHON MaTPHULIbI, €CIIN

12 3 3
A=0 1 3 | B=|1
1 2 -1 5

6.  Haiinure oOpaTHy!0 MaTpully JUIsl MaTpULbl A C MOMOIIBIO JIEMEHTAPHBIX
npeoOpa3oBaHuil, eciiu
31 =2
A=1 3 1
9 =5 0
7. Haiinure Hen3BecTHyr0 Marpuny X eciu
-5 =4 7} (2 0 4
X3 2 1=3 -1 5]
4 0 212 1 3
8. Pemuts cucremy meronom ['aycca:
| 1L
n 1 |
AL
i v'l ,b ,‘ I ul' | v‘v ) v]l qM
| T T
9. Onpenenute, 4TO MPOU3OKIET ¢ KBagpaTHOM Marpuuei A nopsaka 10 npu

YMHOEHHH CJIeBa Ha TPAHCBEKIMIO 75, 5).

NuauBuayajabHoe 3aganue 2 (y KaKI0ro CTyJAeHTa CBOM BAPUAHT).
1.Boruvicnmute paHr MmaTtpuiel ABYMsI CHOCOOaMHM: a) METOJOM OKalMIICHMS

MUHOPOB; 0) C TOMOIIIBIO AJIEMEHTAPHBIX MPeoOpa3OBaHUM.



4101
48187
10184017
17173

2.Haitnure cpeny BEKTOPOB 4., 4,, d;, 4, Oa3uc JIMHEWHOW oOoyiouku L|4a,,a,, a5, a,

Y KOOPJIMHATHI OCTaIbHBIX BEKTOPOB B 3TOM Oazuce.

a,=2;2;7,-1), a,=(3;-1;2;4|, a,=[1,1,3;1],
a,=(3;3,11;-3),
3. [oxa3zate, 4TO cHcTeMa BEKTOpPOB /.l ...I, — obOpa3ylor 0a3uc u HalTn

KOOPAHWHATHI 3JICMCHTA X B 3TOM Oasmuce.
1,=(1,1;1), 1,=(0;1,;1),1,=(0,0,;1), x=(1,2;3).

4.ViccrnenoBaTh CUCTEMY Ha COBMECTHOCTD M HAWTH OO0IIIee pelieHue CUCTEMBI.

(6x,+3%, +2%,43x, +4%, =5,
x, +2x, +%;, +2%, 3%, =4,
4%, +2x, +3%, +2x, +x5 =10,
2%, +%, + 7%, 3%, + 2% =0

5.Haiimute ¢dyHIaMEHTAIbHYIO CHUCTEMY PEIIEHUS U OOIIee PEelIeHUe CUCTEMBI
OJIHOPOJIHBIX JIMHEUHBIX YPABHCHUM.

rEJfl -xtx-ax =
15).’1 _4.-5'2 - .]f3 _EI+ = D,
:|:|:

|

+J.’E+2J.’3'I+

L

NuauBuayajabHoe 3aganue 3 (y KaKI0ro CTyJAeHTa CBOM BAPUAHT).

. 3) cos(c‘z,bE)

1. JlaHBI BEKTOPBI aub . Haiitu: 1) (_l'(b—a) ;2) ’d
eciu

>

c=2a+b .4) COsfoma s ‘ZH[_)’ .6) "P3a



i=(4;5:6),b=|—2,-8:-6).

2. JTaHbl BEKTOPBI aub . Haiitu: a) a-4b . b) npa(2c_z—3b) :

@
cos(—c‘z+2b,3c‘z
C) ,ECITH |
A=2, (n‘m) d

3

3. Hanitu Iiomaab mapajuiejiorpamMmma, mOCTPOCHHOT'O Ha BéKTOan
- - -> -> b
c=a+4b u d=3d-b, ecw [d|=3, |p]=4, (@,b)=150°
4BCD . A2,1,0/;B15,3,1/;,Cl0,1,2];

a=3m-n, b=m+2n, |m|=3,

4. JlaHbl BEpUIUHBI TUPAMU/IBI

D4, 3, 1) . Haiitu:
1) wiomans tpeyronpauka ABC | 2) cos £ DAB

\

3) BBICOTY A 4BC, OMYIICHHYIO U3 C na 4B ,4) 00beM TUpPaMUIbI
ABCD

5) BBICOTY HUPaMUJIbI ABCD | omymieHHyio u3 D Ha ocHOBaHme ABC
5. N3BecTHBI KOOpAMHATHI BepuiuH TpeyroiabHuka ABC: A (— 3, — 2); B (14, 4);

C (6, 8).. Haiitu:

1) ypaBHEHHUS BCEX CTOPOH B 00IIIEM BHJIE;

2) ypaBHeHus Bcex BICOT B o0mieM Buje (AN, BNz, CN3);

3) ypaBHeHus Bcex MeauaH B obmeM Bune (AM;, BM,, CM;);

4) tgA;

5) ypaBuenus npambeix AE u AE;, npoxoasmux nox yriaom 45° k AC;
6) Ttouky B, cumMmeTpruunyto Touke B otHocuTensHO AC;

7) paccrosinue ot Touku C 1o npsmoit AB;

8) ypaBHenue npsmoit CC,, mpoxopsiiei napamuienbHo AB;

BS _

9) ypaBuenue npsmoit CS, eciii ToUyKka S Takas, 4To SA
10)nmuny croponsl AB; 11) nnuny menuanst AM,
6.CocTaBUTh  ypaBHEHUE IUJIOCKOCTH, MPOXOJAIIECH Yepe3  MPSIMYIO

2

b

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

x—=2y+z+5=0,

NuauBuayaabHoe 3a1anue 4 (y KaKI0ro CTyJA€HTAa CBOl BAPUAHT).



1. SIBISIFOTCSL JIH CIIEYIOLIHE IPe0oOpa30BaHus BEKTOPHOTO IPOCTPAHCTBA R’
nuHelHpiME. Ecniu npeoOpa3oBanue IMHEWHOE, TO HAWIUTE €ro MaTpUILy B
cTagapTHOM Oasmce. ITycTs x=(x,, x5, x3).

a) go(x):(xl+x2,'x1+x2—x3,‘x1+x2+x3).
0) olx]=(x +x,0x,— x5 x0,—1),

2. Jlnst nTuHENRHOTO onepaTopa ¢ HaWIuTe SAPO U 00pas.

Iycts ¢l%|=la,%)-a, rne d=(1,2,3)

1 0
3. Tlycts ¢ umeer matpuiy 4=\, | B Gasuce a,=(1,1), :=(0;1) u v umeer
B= 1 2 _ _ .
matpuny B=|, 7| B OGasuce b,=(1,2), b,=(1;1). Haiimure wmarpuity

npeobpasoBanus 9+ B Oasuce by, b,.

5. JluneitHslit omepatop ¢ B 6asuce fi(x|=1, f,(x|=x, filx|=x" umeer maTpumy
A. Haiinute MaTpuily omnepaTopa ¢ B 6asuce g (x), g,\x/, g;x/.
~3 -1 3 |
A= 1 1 3|, glx|=1+x+x" g [x|=1+3 x+2 %
1 0 0

g lx)=x+x>

5. JIuHeiHbIi onepaTop ¢ MepeBOIUT OA3UCHBIE BEKTOPA €1 U €; B DJIEMEHTHI ¢, U 4,
COOTBETCTBEHHO. Haiinure coOCTBEHHbIE 3HAYEHHUS M COOCTBEHHBIE BEKTOPA
oreparopa ¢.

a=—2e —e,; a,=¢,

6.Haiigure OGa3suc, B KOTOpOM MaTpula JHHEWHOTO oIepaTopa HMeEeT
auaroHaibHbIi Bua. Eciu B HekoTopoM 0asuce Marpulia JIMHEHMHOro omneparopa
MMeEET CIEAYIOIUN BUA!

1 2 0

0 2 0
-2 -2 -1
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Macnopt

(oHIa OLIEHOYHBIX CPEACTB
10 JUCHUILINHE «/IuHeliHad ajaredpa»

Koa u popmynupoBka KoMIeTeHINH Jranbl (OPMUPOBAHMSA KOMIIETEHIUH
COBPEMEHHBIE METO/IbI u
3HaeT WHCTPYMEHTApUN JTUHEHHON anreOpbl
Y QHAJIMTUYECKOW IeOMETPHUH
OK-4
CIIOCOOHOCTh TBOPYECKH BOCIIPUHUMATD HCIONB30BATE METOIbI -
W UCIOIb30BaTh JOCTHOKCHHUS HAYKH, MHCTPYMEHTApUHN JIMHEHHOW anreOpsl
TEXHUKU B NpOo(ecCHOHAIBHOU cepe B U AQHAIUTHYECKONM TIEeOMETpUHM Ul
COOTBETCTBHUH c MOTPeGHOCTAMH | YMeeT pElIeHHs THUIOBBIX MaTeMaTHYEeCKHX
PETHOHANBLHOTO M MHUPOBOTO  PBIHKA 3ajlad B OTOM cdepe u BOCHPUATHS
Tpy/a ((OPMEPYETCA FaCTHIHO) COBPEMEHHBIX TEKCTOB o
SKOHOMMYECKOM TEOpUU
METOJaMH ¥ HUHCTPYMEHTapHeM
JMHEHHON anreOpbl U aHATUTHYECKOM
BIajJeeT | FEOMETPUU Ui BOCHPHUATHA U
UCIIOJIB30BaHUsl JTOCTH)KCHUM HayKH,
TEXHUKH B MpohecCHOHATBHOU cdepe
METO/Ibl, THCTPYMEHTapUil 1 0a3oBbIe
3HaeT pe3ynbTaThl JTUHEHHOW anredpbl U
AHAJIMTUYECKON r€OMETPUHN
OK-5 WCIIOJIB30BAaTh METO/IbI u
MHCTPYMEHTApUH JIMHEHHOW anreOpsl
CHOCOOHOCTh HUCIIOJIb30BAaTh COBPEMEHHBIE M aHAIUTHYECKOH TEOMETPHH Ui
METOBl M TexHonormu (B ToM umcme| Yoo aHaJIm3a KOJIMYECTBEHHBIX
UH(POPMALIMOHHBIE) B TMPO(hEeCCHOHATBEHON COOTHOILIEHHWM,  PEIIEHUs  CUCTEM
NesITeIbHOCTH ((POPMHUPYETCS] YACTUYHO) JIMHCHHBIX yPaBHCHUM
CHEIUAIBHBIMM  TEOPETUYECKUMHU U
IIPAKTUYECKUMH METOJaMU JIMHEHHOU
BIageeT | anreOpbl M aHATMTUYECKON TeoOMeTpUn
i popMalIu3al  3KOHOMHUYECKOM
UHQOPMALIUY U €€ aHAIN32
Koutpoanpy OueHovHbIe cpeacTBa
emMble
Ne pasnensl / Koab! n 3Tanbl popmupoBanus TIPOME:KYTO
n/n TeMblI KOMIIeTeHIIUH TEKYIIHii KOHTPOJIb Han
MM arrecranu
bl i
1 | Paznen 1, OK-4 3Haer coBpeMeHHble | koHcnekT ([TP-7); Bomnpocer k
Tema 1’ Tema METOAbBI u OK3aMCHY
) HUHCTPYMCHTApUit I;O;{T%%HZHM pabora | 58 40
Passen 21, JUHEHHON ai1re6pr,1 u ( ); (YO -1)
AHAIUTUYECKOU




Tema 1, Tema

W13 1-6 (TIP-13,

o) reOMETpUU I1P-15)
Pazpen 311, Ywmeer UCrnonb30BatTh | kKoHcrekT (I1P-7); Bomnpocsl k
Tema 2, Tema METOIbI ¥ | KOHTpOJIbHAs paboTa | sKk3aMeHy 1,
3 UHCTPYMEHTApUU 1-3 (ITP-2); 5,8 -40
Paznen 4, nuHenHo  anrebper  w | U3 1-6 (ITP-13, (YO-1)
Tema 1, Tema aHAITMTUYECKOM I1P-15)
o) FEOMETPUU JJISl PEIlIeHUs
Paszen 8 TUIOBBIX MAaTEMAaTHYECKUX
’ 3ajad B OTOU cdepe u
Paznen 9 BOCIIPUATHUSL COBPEMEHHBIX
TEKCTOB 1o
9KOHOMMYECKOM TEOpUHU
Brnageer wmeromamm  wm | koHcnekT (ITP-7); Bompocsr k
WHCTPYMEHTapUEM KOHTpOJIbHAs paboTa | SK3aMeHy
nuHehHou  anmreOper  w | 1-3 (ITP-2); YO -1)
AQHAJIUTUYECKON NA3 1-6 (I1P-13,
TEOMETPUH s | T[TP-15)
BOCITPUSTHUS "
UCTIOJIb30BaHUS
JOCTHKEHHUU HayKH,
TEXHUKHU B
npodeccnoHaIbHOM chepe
Paznen 1, OK-5 3Haer MeTonbl, | koHcrekT (I1P-7); Bomnpocsl k
Tema 1’ Tema I/IHCTPYMCHTapI/Iﬁ " | KOHTPOJIbHAasd pa60Ta 9K3aMCHY
2 0a3oBbIC pesynbTatsl | 1-3 (ITP-2); YO -1)
Pasmen 21 auHeHOW — anrebper  u | U3 1-6 (ITP-13,
’ AHAJTUTHYCCKOU I1P-15)
Tema 1, Tema reoMeTpHH
2 Ywmeer ucnonb3oBath | koHcnekT (I1P-7); Bomnpocsl k
Pazpnen 311, METO/IbI U | KOHTpOJIbHAS paboTa | IK3aMEeHY
Tema 2, Tema MHCTPYMEHTapHUil 1-3 (ITP-2); (YO -1)
3 auHeHon  amre6per  u | U3 1-6 (ITP-13,
Pasnen 4, AQHAIIUTUYECKOMN [1P-15)
Tema 1, Tema reoMeTpuM JJi1 aHalu3a
KOJIMYECTBEHHBIX
2 COOTHOUIICHUH, pEIICHUS
Pasyien 8, CHCTEM JIMHEAHBIX
Pasznen 9 ypaBHEHUH
Bnaneer cnernumanpHbiME | KoHCTeKT (ITP-7); Bomnpocsl k
TEOPETUUECKUMHU U | KOHTpOJIbHAsA paboTa | FK3aMeHy
npakTuueckumu Meronamu | 1-3 (ITP-2); (YO -1)

JUHEHHON  anreOpbsl U
aHaJUTHYECKOH
TeOMETPUU JUIS
dbopmanuzanuu
9KOHOMHYECKOM

UHQOPMALIMH U €€ aHAIN32

WJ13 1-6 (ITP-13,
T1P-15)




3a4eTHO-IK3aMEeHALMOHHbIC MaTEPHAJIbI
(o1eHOYHBIE CPeACTBA M0 MPOMEKYTOYHOM aTTECTAIlMM U KPUTEPHH OLIEHKH)
Bomnpocel k 3k3aMeHy

. Marpuusl w  onepauuu  Hajg  HUMHU. JlOKa3aTenbCTBO  CBOMCTBa
JTUCTPUOYTUBHOCTH.

2. JleMMbl 00 yMHOKE€HUH MAaTPUL] HA TPAHCBEKLMIO U TUATOHAJIbHYIO MAaTPUILY.

3. Ompenenurens MaTpulpl pa3mMepHocTH n. Teopema OCHOBHast ISt
ONPEIETUTEIIS.

4. CaoiicTBa onpeaenuTeneil.

5. Teopema 0 pa3noKeHUH MATPULBI B IPOU3BEACHUE HECKOJIBKNUX TPAHCBEKIUMI
U IMaroHaJabHOW MAaTPULIBI.

6. Teopema O paBHOCWIBHOCTH YCJIOBMHM Ui CYLIECTBOBaHUS OOpaTHOMN
MaTpHIIbI.

7. Teopema 00 onpenenuTenu Nporu3BeAeHUs ABYX KBaJApPAaTHBIX MATPUL.

8. CucreMa JIMHEMHBIX ypaBHEHHUI. OCHOBHBIE MTOHATHS U MATPUYHAS 3AUCH.

9. Teopema O CyIIECTBOBAHMM PEUICHUS HEBBIPOXKIACHHOW CHUCTEMbI JIMHEHHBIX
ypaBHeHu# (popmynsl Kpamepa)

10.Teopema o ¢opmyIie At BBIYUCICHUS OOpaTHON MaTPHIIBI.

11.Meton I'aycca pemeHust CHCTEMBI IMHEWHBIX YPABHEHHM.

12.Beruncienne  oOpaTHOM  MaTpuilbl C  TIOMOIIBIO  3JIEMEHTapPHBIX
npeoOpa3oBaHU.

13.JInneitnoe npoctpancTBo. [IpocTelinme cBOMCTBA TMHEWHBIX IPOCTPAHCTB.

14.JIuHeitHas 3aBUCUMOCTh BEKTOPOB. PAaBHOCUIIBHOCTD IBYX ONPEIEICHU.

15.basuc npoctpancTBa. Teopema 00 omnepanusix CIOKEHHMH U YMHOXEHUM Ha
YHUCJIO B TMHEHHOM MPOCTPAHCTBE ¢ (PUKCUPOBAHHBIM 0A3HCOM.

16.Pa3zmepHOCTh TMHEWHOTO MPOCTPAHCTBA. TeopeMa 0 n JIMHEMHO HE3aBUCHUMBIX
AJIIEMEHTAX B MPOCTPAHCTBE PA3MEPHOCTH M.

17.Panr matpuisl. CriocoObl BRIYMCICHHS paHTa MaTPHIIHIL.

18.Teopema o 6azucHoM MuHOpe. TeopeMa O paBEHCTBE HYJIO OMpPEIETUTEINS

MaTpHULBI.



19.Teopema Kponekepa-Karnesnau o0 COBMECTHOCTH CHCTEMBI.

20.JIuneitnpie noanpoctpaHcTea. [Ipumepsi.

2]1.Teopema O pa3sMEpPHOCTHM JIMHEHWHOIO NPOCTPAHCTBA, B KOTOPOM HMEETCS
0a3ucC U3 N 3JIEMEHTOB.

22.0gHOpOoaHAsA CUCTEMA JIMHEWHBIX YpaBHEHHU. MHOXKECTBO €€ pEUICHUMN.
CBs3b pelIeHU OTHOPOJHOW U HEOJJTHOPOJIHOW CHCTEM.

23. ®yHIaMeHTallbHAsg CUCTEMa PEIICHUN OJHOPOJHOW CuCTeMbl. TeopeMa o
criocobe nocrpoenus OCP.

24.JluneliHble onepaluy HaJl BEKTOpaMu U uX cBoiicTBa. [Ipoekius BekTopa.

25.Pa3noxeHue BekTopa o opraMm. Hanpasinstoiire KOCUHYChl BEKTOPA.

26.CkanspHoe NpOU3BEICHUE BEKTOPOB.

27.JleneHue oTpe3ka B JAHHOM OTHOIIICHHH.

28.BekTopHOE npou3BeaeHrne BEKTOPOB. CBOMCTBA.

29.BeKkTopHOE MPOU3BEJCHNE BEKTOPOB B KOOPAMHATHOM (hopme.

30.CMenianHoe npou3BeaeHue BEKTOPoB. CBOICTBA.

31.YpaBHeHue NpsiMO Ha TIIIOCKOCTH.

32 Ilonsgpuas cuctema koopauHar. HopMmaneHoe ypaBHeHue nipsiMoi. PaccTostHue
OT TOYKH JI0 IIPSMOM.

33.Yron mMexay npsSMbIMU. Y CIOBHS NapaJUIEIbHOCTA W NEPHEHAUKYIIPHOCTH
MPSIMBIX.

34 HopmainibHOE 1 0011Ie€ ypaBHEHHUS TIOCKOCTH.

35.CBs13Ka IUIOCKOCTEN. YPaBHEHHUE IIOCKOCTH, MPOXOASAIIEN Yepe3 TPU TOUKHU.
YpaBHEHUE MIIIOCKOCTU B OTPE3KAX.

36.Yron MEXKITY MIJIOCKOCTSIMH. VYcenoBus napajuieJIbHOCTH U
IIEPIEHINKYJIIPHOCTH INIOCKOCTEM.

37. llpsimas nuHMS B mpocTpancTse. [lapamerpudeckoe, KaHOHMUECKOE U o0IIIee
YPaBHEHHUS IIPSIMOM.

38.Yrom Mexnay  JOByMs  HOpSAMBIMU.  YCIOBHS  [ApPALUIEIBHOCTH U
MEePIEHIUKYJISIPHOCTU MPSMBIX.

39.1Ipsimast ¥ IIOCKOCTb.



40.JIuneiinple onepaTopbl. MaTpuIila TUHEHHOTO TPeoOpa3oBaHUSI.

41.M3meHeHre MaTpullbl JMHEWHOTO MPeoOpa3oBaHUs MPHU NEPEX0Jie K HOBOMY
Oazucy.

42.5npo n oOpa3 TUHEHHOTO orepaTopa.

43.Teopema 0 pa3MepHOCTSX siipa U o0pa3a JUHEHHOT0 NpeoOpa3oBaHusl.

44.0Onepaunu HaJ JIMHEMHBIMU ONIEPATOPAMH.

45.Teopema 0 MaTpuIlaX CYMMbI U TIPOU3BEACHUS JIMHEUHBIX MPEe0Opa3oBaHUM.

46.Teopema O  paBHOCWUJIBHOCTM  YCJIOBUWA  JJI1  HEBBIPOXKJACHHOIO
npeoOpa3oBaHUsI.

47.XapakTepuUCTUUECKUIl MHOTO4YJIieH JHHEeWHoro omnepatopa. CoOCTBEeHHbBIE
YHCJIa U BEKTOPA JIMHEWHOTO OIepaTopa.

48.Teopembl 0 AMAroHaIbHOM BHJI€ MATPULIbI JINHEWHOIO ONIEPATOpA.

49.Teopema I'amunbroHa-Ka11 0 KOpHE XapaKTEPUCTUUECKOTO MHOTOWJICHA.

50.EBxinoBo npoctpanctso. [Ipumepsl. HepaBencrso Komm-bynsikoBckoro.

51.Teopema 06 OPTOHOPMUPOBAHHOM 0a3KCe B €BKIUIOBOM IMPOCTPAHCTBE.

52.HopmupoBanHsie npoctpancTBa. CBOMCTBA.

53.IIporecc opToroHaaIu3alii CUCTEMbl HE3aBUCUMBIX BEKTOPOB.

54.1lonsatne kBaapatuyHOW Qopmbl. Marpuna, AUCKPUMHUHAHT ¢ pPaHT
KBaJPaTUYHOU (POPMBI.

55.Kanonnueckuii Bua kBaapaTudHou ¢Gopmbel. [lpuBenenne KBaapaTUIHOU
(GbopMbl K KAHOHMYECKOMY BUYy METOJ0M Jlarpanxka.

56.HopmanbHblii BUJ KBaApaTUYHON (OpMbl. 3aKOH MHEPLHH JIEUCTBUTEIbHON
KBaIPATUYHOU (POPMBI.

57.3nakoonpeielieHHbIE U 3HAKONIEpEMEHHbIE KBajpaTuuHble (hopmbl. Kputepuii
CunbBecTpa 3HaKOONPEAeIEHHOCTH KBaIpaTUUHOU (POPMBI.

58.IlpuBenenre KBaapaTUYHOW (OPMBI K KAHOHMYECKOMY BHUAY C TOMOIIBIO
OpPTOrOHANbHBIX MpeoOpa3oBaHui (MPUBEIECHUE KBaApaTHUYHON (OpMBI K

TJIAaBHBIM OCSIM).



3agaum Ha 3K3aMeH

1.Beppo nm  paseHctBO |A4-B|'=A"-B',  obGocHyiiTe, mnpuBemUTE
JI0KA3aTeNnbCTBO, I (A — onepanus TpaHCIIOHMPOBAHUS MATPHIL.

2. Ilycte A — KBagpaTHasg Marpuna pasmMepHocTH 4. UTO IpOU30HAET C
MaTpuLel A, eciii pacCMOTPETh MaTPUILLY:

T13(3)'A'T24(5):
roe I’ ,»j(a)'- TPaHCBEKIIUS Topsiaka 4.

3. Jlokaxkure, 4TO OIPENEIUTENb BEPXHETPEYroyibHOW Marpuibl A (a;=0,
eciu i> ) paBeH IIPOU3BEICHUIO IaroHaJIbHBIX DJIEMEHTOB
Al=a,-ay ... a,,
4. Kak U3MEHUTCS ONPEEIUTEIb MOPSIIKA N, ECIU:

a) y BCEX €r0 AJIEMEHTOB U3MEHUTH 3HAK Ha MPOTUBOIOJIOKHBIN;

0) ero mepBbIil CTONOEI MOCTABUTH HA IMOCIEIHEE MECTO, & OCTAJIbHbIC

CTOJ'I6I_U>I CABUHYTDH BJICBO, COXpPaHIA UX PACIIOJIOKCHHC.

2 o
5. Paznokure matpuiy 4=|, || B BuIE NPOM3BENCHHS JHATOHANBHOMN
MaTpHULbl U HECKOJIBKUX TPAHCBEKIIMM.

6. [lycte onpenenutens Matpuipl A paBeH 7. CymiectByer Jd oOpaTHas

MaTpula JjIsl MATPULBI A U 4EMY PABEH €€ ONPEACIUTEND?

1 0 O
7. Haiiaute onpenenurens Matpunsl X, ecimt 4=(0 2 0| |B|=12 u AX=B.
3 -1 3
ay+bx=c
8. Cucrema | cx+az=>b uMeeT eIMHCTBEHHOE penieHue. Jlokaxure, uto abe 70,
bx+cy=a
ay+bx=c
9. Pemmre cucteMy JTMHEWHBIX YPaBHEHUH | cx+az=b ecnu abc #0.
bx+cy=a
1 0 O
10. Ecim A4=|0 2 0|. CymecTByerT Ju oOpaTHasi MaTpHUIla I MaTPHUIIBI
3 -1 3

A? Ecimm n1a, TO BEIYHCIUTE €¢€.

1. Pemnre cucreMy JIMHEWHBIX ypaBHEHUN METOIOM ['aycca



2x,—x,—x;=4
3x+4x,—2x;=11
3x,—2x,+4x,=11

Otser: ¥,=3, x,=x;=1,

12. Pemute cucremy JIMHEWHBIX YPAaBHEHHM C IOMOILBIO OOpaTHOM
MaTpHULbI
3x,+5x,=-9
2x,+3x,=—6

13. SBnsiercs 1 MHOKECTBO KBAIPATHBIX MATPUIl BTOPOTO MOPsAKA BUAA:
a) {AZ(ai].)\/alﬁaZZ:l}
6){A=(aij)Vay:—aﬁ}
B) 4=(a,|Vird=a, +a,,=0|
JMHENHBIM POCTPAHCTBOM.
14. ITokaxure, YTO €CiiM CUCTEMA BEKTOPOB €, ---, €, COAEPKUT HYJIEBOU
BEKTOp, TO OHa OyAET JIMHENHO 3aBUCHUMOM.
15. JIOKaXXWuTe, 4YTO €;,€,,e; — o00pasyloT 0asuc B R’ W HalauTe
KOOpJIMHATHI BEKTOPA X B 3TOM Oa3uce:
e, =1;1;1],e,=(1;1;2), es=(1,;2;3), x=(6,9,14).
16. HaiimuTe 0a3uc B IpOCTpaHCTBE MAaTpPHI] KBaJIpaTHBIX MOpsSIKa 2
A=(a,| Takux, uto a,=a,.
17. Haiinute Bce 3HayeHHWs 4, NPU KOTOPBIX BEKTOp b JIHHEWHO
BBIPAXKAETCS Yepe3 BEKTOPHI 41, 4, A3,
a,=(3;2;6),a,=5;1,;3), ay=(7,3;9), b=(1,2,5).
18. BrrsicHute, sBisSEeTCA JIM CIEOYHOIIAss CHUCTEMa BEKTOPOB JIMHEWMHO
HE3aBUCUMOM:
a,=(2;-3,1),a,=13;-1,5, a,=(1,-4,3).
19. HaiimuTe pasmepHOCTh TUHEHHOW 000JI0UYKH BEKTOPOB:

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



20. B mpocTpaHcTBE MHOTOYWIEHOB CTENEHUW <3 paccMaTpuBaeTCs
MHOKECTBO MHOTOYIECHOB C JIOIOJHUTENbHBIM ycoBreM f (0/=0. SBnsercs nu 510
MHOYECTBO JIMHEWHBIM MPOCTPAHCTBOM. Ecin J1a, TO KaKoBa €ro pa3MepPHOCTb.

21. OO6pa3yroT JIK BEKTOPA 4, d,, d; Ga3uC B MPOCTPAHCTBE R.

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

22. Jluneitnoe npeoOpa3zoBaHue 0:R->FR uMeeT MaTpUILy

B HEKOTOpoM Oasuce. Halinure Ker .
23. Ilycts MaTpuua JUHEHHOTO MpeoOpa3oBaHus B Oa3uce €. €, UMEET BUJ:

1 -2
2 —4

A=

HaiinuTte pasmepHOCTh 1 6a3uc sipa TaHHOTO MPeoOpa3OBaHMUs.

24. B tpeyroneuuke ABC Touka M cepennna croponsl AB. Hailinute
BEKTOp CM, ecii CA=a, CB=b.

25.  OmnpemenuTh U IIOCTPOUTH BEKTOP c=4d x b, €CIH a=2i+3 ], b=3 j+2k,
e i, j,k — OpThL

26. Beuucnute  yron  MeXIy ~— JHArOHaJIsIMH  Iapajuiesiorpamma,
IIOCTPOEHHOT'O Ha BEKTOPaX d=2i+ ], hb=—2 j+k,T1ei, j,k — OPTHI.

27. Jlanbl Toukn A=(2;4;-2|, B=(—2;4,2). Ha npsamoii AB HaiiTu Touky
M, kotopas nenut otpe3ok AB B oTHOIIEHUN 4 =3,

28.  Bekrop cocrasisier ¢ ocsimu OY u OZ yrust 60° u 120°. Kakoit yroin
OH cocTaBseT ¢ ochr0 OX?

29. BeruncnuTh miomaap napanienorpaMMa, OCTPOCHHOTO Ha BEKTOpax
a=(6,3;-2),b=(3;-2,6).

30.  Haiigure 00bEM TPEYronbHOM NMPaMUABLI ¢ BepiuuHamu A=(2;2;2),
B=(4,3,3),C=(4;5;4), D=(5;5,6).

31. CocraButh ypaBHeHUE Meauanbl AE B TpeyroJIbHUKE ¢ BEPIIMHAMU

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



32. Haiitn paccrosinre oT TOYKH A=(9,-11) no npsamMoun Sx—6 y+11=0,

33. Havitn mpoekunto Touku A=(10,14) Ha npsimMyto [:4x+3 y—7=0,

OtBet: P=(-2,5).

34. Yepes Touky M |(—1,2,;3| npoBejeHa MIOCKOCTh, HEPHEHIUKYJIApHAs
paanyc-BekTopy OM . Hamummre ee ypaBHeHue.

OrBer: x—2y—3z—14=0,

35. Havinure HOpManbHBIN BEKTOP MIIOCKOCTH, MPOXOASIICH YEPE3 TOUKHU

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

Oter: N=(2;-1,1).

36. Hammcate ypaBHEHHME IUIOCKOCTH, IIPOXOJALIECH Yepe3 TOYKH
M,=(-1,-2,0), M,=(1,1,2) 1 IepIEHAUKYIAPHON K IIIOCKOCTH X+2y+2z—4=0,

OtBeT: 2x—2y+2z—2=0,

37. JInst ypaBHEHUS IPSAMON

x+2y+3z—13=0
3x+y+4z—14=0

3anucaTh KAHOHUYECKOE YPaBHEHHUE MPSIMOIA.

XT3 _y=5_z
Ortger: T -1 1
38. Haiitu yron npsmoii:

x=2z—1
y=—2z+1

C NIPSIMOU, IPOXOAALIECH YEPE3 HAYAIO KOOPAUHAT U TOUKY (1;,-1;-1).
1
© COSQp=——
OTBerT: COS @ 3

39. Haiinure TOuky mepeceueHus mnpsaMon x=2¢—1, y=i+2 z=1—f ¢
IJIOCKOCTBIO 3x —2 y+z=3,

Ortser: (5,5;-2).
40. SIBASIOTCS U JIMHEWHBIMU CJIEAYIONINE OTOOPaKECHHUS:

a) Vx€R3, x:(xlxxzrxs) cﬂ(xj:(xz: X3, x1+2x2)

0) ¢(x)=(xl,xl+x2,x3+l)

B) V4 — maTpHIIbl KBaAPATHON pa3MEPHOCTH N

pl4)=4" — omepanust TpaHCHOPMUPOBAHKS MATPHIL.



41.

42.

43.

44,

45.

46.

47.

Martpuiia TMHEHHOTO omieparopa ¢ B 6a3uce €, €; UMEeT BU/I;

-1 =2
5 0

A=

Haiinmute maTpuily nuHEitHOTO onepaTopa B Oa3uce e, =2e,—e,,
6;2—3 e +2e,.
ITycTe ¢ NUHEHHBIA OMEpaTop ¢:R’— R’, MEWCTBYIOIIMIA HA BEKTOP
x=(x,,x,) cuenyronmm oopazoM ¢|x|=(x,+2x,; x,—2x,).
Haiimte MaTpHIly JIMHEHHOTO onepaTopa ¢ B 6asnce @,=(1,1), a,=(1,2].
Haiinute pasmepHocTs 1 0a3uc siapa U oOpas3a JIMHEWHOTO oreparopa

¢ , KOTOPBII B HEKOTOPOM 0a3uce UMEET MaTPUILy

ITycth ¢ U v nHHEHHBIE IPeodpa3oBaHus ¢: R’ — R’, w:R’— R’ Takue,
4To €0(’x):(x1+x2 » Xot X5, x3_x1), W(’x):(xl"'xz_xy Xy +X3—= X, x2+x3) 1A
M060ro BekTopa X =(x;, X5, X3).

Haitnure maTpuily TUHEMHOTO oneparopa ¢y B CTaHJIAPTHOM Oa3uce.
ITycTh ¢ U ¥ IMHEHHBIE TPeodpa3oBaHus ¢:R’— R, y:R’— R’ Takue,
qTo (D(X):(xl Xy, Xyt Xy, X3 X, ), w(x):(x1+x2—x3, Xyt X=Xy, x2+x3) I
m060ro BeKTopa X =(x, x5, x3),

Haiinute maTpuily TuHEHOTO oriepaTopa ¢+y B CTaHAApTHOM Oas3uce.
SIBnsercs mu TpeobpaszoBaHUE ¢:R’— R® Takoe, 4to ¢|x|=(x+2x,, x,)
ISt M060T0 X =(x,, X,) HEBBIPAKICHHBIM.

JIuHenHbIM oriepaTop ¢ 3a1aH MAaTPULIEH:

0 3 0
A=[3 0 0
0 0 3

B HEKOTOpOM Oasuce €, €,, €;. BBISICHUTD SBISETCS T BEKTOp X =€ +eyt2e;

COOCTBEHHBIM BEKTOPOM 3TOTO TUHEHHOTO OIepaTopa.

48.

Jlunelinblii oniepaTop B Oa3uce €, €, 3a/1aH MaTpUIIEH:

A:(l 0

2 3




Haiinute 0a3uc B KOTOPOM JIMHEHHBINM ONEpaToOp HMMEET AHArOHAJIbHYIO

49.

50.

51.

52.

53.

MaTpully.
HaiinuTte Bce COOCTBEHHBIE BEKTOPHl M COOCTBEHHBIE 3HAYEHHUS
JMHENHOr0 OIepaTopa ¢, 3aJaHHOr0 B HEKOTOPOM 0a3uce MaTpHILIECH:

0 1 0
-4 4 0]
-2 1 2

[IpoBepbre sBHsieTcss Jid  (QYHKUMA 3aJaHHAasi Ha MHOXECTBE
KBaApPAaTHBIX MAaTPpHUIl pasSMCPHOCTHU 2 BHUAa:

714, Bl=tr(4"B)

CKAJIIPHBIM IIPOU3BEACHUEM.

Onpenenurte 3Ha4YeHUsT MapameTrpa 4, NOpH KOTOPOM BEKTOpa

1 1
612%(1;1;2), ezzﬁ(l;—l;i) OPTOTOHAJbHBI M  BXOASAT B

OpTOrOHAJBHBIN 0A3UC POCTPAHCTBA R’.

MoeT M B IPOCTPAHCTBE MATPHI[ KBAaAPaTHBIX MOpsSIKa 2 B
KAueCTBE HOPMEI DileMeHTa A BhICTYNaTh GyHKLuUs || A||=+1r (4" 4).

B uHeiiHOlt o06onouke BekTOpoB a,=(1,2;1;0), a,=(2;1,4;-5|

MIOCTPONTE OPTOHOPMUPOBAHHBIN Oa3uc.

Kpurtepuu oeHKH CTYAEHTA HA IK3aMeHe 10 AUCHUIIHHE
«/IuneiiHas aaredpa»

(mpoMesKkyTOYHAsS aTTeCTAUMA — IK3aAMEH)

Banabl

(peHTHHTOBO
1 OIIEHKH)

Ouenka
TpebdoBanusi kK cpopMUPOBAHHBIM KOMIIETEHIMSAM
JK3aMeHa

(crangapTHast)

86-100

OLeHKa «OTIIMYHO» BBICTABISIETCS CTYICHTY, €CIIH OH TIIIyOOKO U
OPOYHO  YCBOMJI ~ MPOTPaMMHBIA  MaTepHall,  HMCYEpPIBIBAOLIC,
HOCJIEZIOBATEIbHO, YETKO M JIOTMUYECKH CTPOWHO €ro M3Jaraer, yMmeer
«OMAUiHO» TECHO YBSI3bIBATh TEOPHIO C IPAKTHKOH, CBOOOIHO CHpPAaBISIETCS C
3ajlayaM¥, BOMPOCAMH W JPYTHMH BHIaMH TNPUMEHEHHs 3HAHHIA,
OpUYeM He 3aTPyAHSETCS C OTBETOM MNPH BHIOW3MEHEHHMH 3aJ1aHHMil,
UCIIONIb3YeT B OTBETE MaTepHal MOHOTpaHyYEeCKOl JIUTEpaTypHl,




MIpaBUJIBHO 000CHOBEIBAET IIPUHATOC peuicHue, BJIagCCT
Pa3sHOCTOPOHHMMHU HaBBIKaMU U IIPHUEMAaMU BBITIOJIHEHUSA MNPAKTUICCKUX
3ajgad.

OHCHKa «XOpOoI1mo0» BBICTABIACTCA CTYIACHTY, €CJIM OH TBEPAO 3HACT
Marepuajli, rpaMOTHO H IO CYHUICCTBY H3JIaract €ro, HE HOITyCKasa
CYIIECTBCHHBIX HCTOYHOCTEM B OTBETEC Ha BOIIPOC, IpPaBUIIBHO
MIPUMCHSCT TCOPETUYCCKHUE IIOJOXKCHUA IIPU PCIICHUN ITPAKTHYCCKUX
BOIIPOCOB U 3a1a4, BJIaACCT HCO6X0,Z[I/IMLIMI/I HaBbIKaMU U IpUCMaMU UX
BBITIOJTHCHU .

OHCHK& «YAOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY, €CJIM OH UMCECT
3HaHHA TOJBKO OCHOBHOI'O Marc€puajia, HO HE YCBOHI €TI0 z[eTaneﬁ,
A0IYCKAacT HCTOYHOCTH, HCAOCTATOYHO ITPABUJIBHBIC q)OpMy.]'II/IpOBKI/I,
HapymcHuA JIOTHYCCKOM IIOCJICA0BATCIIBHOCTHU B H3JI0XKCHHUHN
OpoOrpaMMHOIO MaTepurajia, UCIBIThIBACT 3aTPYAHCHUSA TIPU OTBETAX Ha
JONOJIHUTCIIbHBIC BOIIPOCHI.

76-85 «XopouLo»
«yoosiiemeopu

75-61 > P
MenbHOY

MeHee 61 «HEYO08IEMBO
pUmMenbHO»

O1ieHKa «HEYIOBIETBOPUTEIHHOY BBICTABIISIETCS CTYACHTY, KOTOPBINA HE
3HAeT 3HAYMTENBbHOW 4YacTH NPOTPaMMHOTO Marepuaina, JOIycKaeT
CYIIECTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIUMH 3aTPyTHEHUSMH
BBINIOJIHSACT  TpakTHUeckne  paboTel. Kak  mpaBmino,  oreHka
«HEYJOBJICTBOPUTEIBHO» CTABUTCSI CTYIEHTaM, KOTOpbIE HE MOTYT
NPOJODKUTE ~ OOydeHWe  0e3  JONMOJHUTENBHBIX  3aHATHH 10
COOTBETCTBYIOILEH TUCIUILTHHE.

OueHouHble cpeacTBa s Tekyei arrectaunu (tTunosbie OC mo

TeKylleld aTTeCTANNH U KPUTEPUH OLEHKH M0 KAXKIOMY BHIY

aTTrecTaluy N0 JUCHMILVINHE «/InHeliHas anredpay»)

KonTtpoabnasi pabora siBisiercss GOpMON KOHTPOJISE YCBOSHUS CTYy/IEHTaMU

HpaKTquCKOfI qaCTUu Kypca. Bremmonnasercs CTyACHTaMMU BO BPEMsA IMPAKTHYCCKHUX

3aHATUNA 10 3aBEPLICHHUI0 M3Yy4YEHUS IPAKTHYECKOM 4YacTH paslelioB Kypca.

KOHTpOJ'IBHaH pa60Ta CAACTCA IPCIOAaBaTCIiO Ha IIPOBEPKY H OLCHHUBACTCSA B

bopme qudpepeHIMpoBaHHOTO 3a4eTa.

KontponbHas paboTta cuMTaercs BBIMOIHEHHOW YCIENIHO MPU MOJYyYEHUU

OOCHOK «OTJIMYHO», «XOpOolIo» HWIN «YAOBJICTBOPUTCIIBHO). HpI/I IMOJIYUYCHHUHA

OLICHKH «HEYJOBJIETBOPUTEIBHO» KOHTPOJbHASA padOTa CUUTAETCS HE CAAHHOM, a

COOTBETCTBYIOIIUI pa3Aei NPAKTUKYMa HEYCBOCHHBIM.




CryaeHTy mpenoCcTaBIseTCs BO3MOXKHOCTh TIEpeciaTh KOHTPOJIBHYIO paboTy
OJIUH Pa3 BO BpeMs KOHCYJIbTALlUN 1O JUCLUUILUIMHE C IMOJYYEHUEM OLIEHKU Ha OJIUH

0aJu1 HIKE.

Bonpocekl, BBIHOCHMbIE€ HA KOHTPOJIbHbIE PA00THI

Kontponbnasi padora Nel mpeagHazHaueHa J[Uisi NIPOBEPKH KadecTBa
OCBOEHHMsI CTYJIEHTaMH CIIEIyIOIMX KOMIIOHEHT Kypca (B COOTBETCTBUU C

MIPOrpaMMOi):

1. YMHOxeHue MaTpul. Beraucinenne onpenenurenci.

2. Beruncienue oOpaTHONW MaTpPHUIIBL.

3.Pemienue cucreM JUHEHHBIX alreOpandyeckux ypaBHEHUM.

KonTposbnass paGora Ne2 mnpeaHa3HaueHa JUisi MPOBEPKH KadecTBa
OCBOCHHMsSI CTYJIGHTAaMH CJIEIYIOUIMX KOMIIOHEHT Kypca (B COOTBETCTBUU C

MIPOrpaMMON):

1. Boluncienue panra MaTpHuil.

2. HaxoxaeHnue oO1Iero penieHust CUCTEM JIMHEHHBIX YpaBHEHUI.

KonTposabnass padora Ne3 nmnpenHa3HayeHa JUisi MPOBEPKU KayecTBa
OCBOEHHUS CTYJCHTaMHU CIEAYIOIINX KOMIIOHEHT Kypca (B COOTBETCTBUU C

IpOrpaMMOoN):

1. JInneliHble MPOCTPaHCTBA.
2.JIunelinpie mpeoOpa3oBaHUS U UX MATPHIIHI.
3. EBKIMI0BBI IPOCTPAHCTBA.

Kpurepuu oieHKH KOHTPOJIbHOM PadoThI

Orenka Omnucanue

Omauyno / 3aumeno 3a,I[aHI/IH BBIIOJIHEHBI MIOJJHOCTELIO U a0COJIFOTHO IMPpaBUJIbHO.

3amaHys  BBIOJHEHbl TMOJHOCTHIO W MPAaBUJIBHO, HO pEIlICHHE
Xopowo / 3aumeno
COJICPKUT HEKOTOPBIE HETOUHOCTH M HECYIIECTBEHHBIE OITHOKH.

Yooenemeopumenvno / | 3amanus BBITIOJIHEHBI HE MOJTHOCTHIO, C CYIIECTBEHHBIMH OIIMOKaMH,
3aUmeHo HO TOJIXOJT K PEIICHUI0, Ues PEIICHUs, METO/ MPaBUIbHBI.




Heyoosenemeopumenvt | 3ananusi He BBINOJHEHBI WM 33JaHUS BBIIIOJHEHbI YaCTHYHO (MEHee
0 / He3aumeHo 50 IpoI1EHTOB), UMEIOTCSI TPYObIE OLIUOKH.

TumnoBbie OIEHOYHBIE CPEACTBA MO TEKYIIEW aTTeCTallid IO JUCITUTUIMHE
«JIunelinas anreOpa» pasMelleHbl B paszene paboueld ydueOHOM MporpaMMbl
TUCITUTUTHHBL «Y 9e0HO-METOANYECKOEe O0CCTICUCHHE CaMOCTOSITEIbHONH pPabOTHI

00yJarOIIIIXCS.

MeToanueckne PEKOMEHIAIUH, OIIPEAC/IAIOIIUEC ITPOUCAYPDbI OLICHUBAHUA

Pe3yJabTaTOB OCBOCHUA IUCIHUIIIINHDBI

Texkymasi arrecralusi CTyJeHTOB. TeKylias arrecTalys CTYJEHTOB IIO
TUCUUIUIUHE «JIMHEeHas anreOpa» MPOBOJUTCS B COOTBETCTBUU C JIOKAJIbHBIMU
HOpMaTUBHBIMU akTamu JIBOY u sBisieTcs 00g3aTeNbHOM.

Texymas arrecranus no aucuuiuinHe «JIuHeiHas anreOpa» MPOBOJIUTCS B
dbopMe KOHTPOJBHBIX MEPONPUATHN (KOHTPOJIBHBIE Pa0OTHI, WHANBUAYaTbHBIC
MpaKTUYECKUE 3aJaHus, OOIIMe NPAKTUYECKHUE 3aJaHusl) 10 OIEHHWBAHUIO
(hakTUYECKUX PE3ylabTaTOB OOYyYEHHUS CTYACHTOB M OCYIIECTBISETCS BEAYIIUM
IIPENOAAaBaTEIIEM.

OObexTaMu OILICHUBAHUS BBICTYTAIOT:

- y4yeOHas AUCHUIUIMHA (aKTUBHOCTh Ha 3aHATUAX, CBOEBPEMEHHOCTH
BBITIOJIHEHUSI PA3JIMYHBIX BUJOB 3a/1aHUM, TOCEMIAEMOCTh BCEX BUAOB 3aHIATHH IO
aTTECTyeMOM JUCIUIUIUHE);

- CTENEHb YCBOCHUSI TEOPETUYECKUX 3HAHUW (AaKTUBHOCTH B  XOJE
o0CYyX/IeHHIi MaTephalioB JIEKI[MH, aKTHUBHOE YydYacThe€ B JIUCKYCCHUSIX C
apryMEHTaMu U3 JIOMOJIHUTEIHHBIX MUCTOYHUKOB, BHUMATEIHLHOCTh, CIIOCOOHOCTH
3a/laBaTh BCTPEUHBIE BOMPOCH B paMKaxX JUCKYCCHUM WIH OOCYXKICHUS,
3aMHTEPECOBAHHOCTh U3y4aeMbIMU MaTepUAJIaAMH );

= YPOBCHb OBJIaJICHHUA IIPAKTUYCCKHUMH YMCHHAMU W HABBIKAMHU II0 BCCM

BHUJIaM Yy4eOHOM paboThl (OmpeaenseTcs Mo pe3ysibTaTaM KOHTPOJIbHBIX padoT,




MPAKTUYECKUX 3aHSATUNA, OTBETOB HA TECTHI);

- pe3ynbTaThl CaMOCTOATENIBHON paboThl (3a4aHUS U KPUTEPUH OLECHKH
pa3menieHsl B [Ipunoxenun 1).

IIpomexyTouHasi arrectaumMsi CTyaeHTOB. [IpoMexyTouyHasi arrecTanus
CTYJIEHTOB MO nucuuiimHe «JIuHeitHas anreOpay» MPOBOJUTCS B COOTBETCTBUU C
JIOKaJIbHBIMH HOpMATUBHBIMU akTaMu [IBDY u saBisercs 00s13aTenbHOM.

Buja npoMexyTouHoil arTecTanMu — 3Kk3aMeH (1 cemecTp), COCTOSIIIUNA U3
yCTHOro ompoca B ¢opme cobeceoBaHUsS W MHAMBUAYAJIBHOTO MPAKTHYECKOTO
3a/1aHud (B 9K3aMEHAIMOHHBIN OMJIET BKIIIOYAIOTCS JIBa TEOPETUUECKUX BOIIPOCA U
NpaKTUYECKas 3a/1aya).

Kparkass xapakTtepucTHKa npoueaypbl NPHUMEHEHUS MCIOJIb3yeMOro
OLICHOYHOI0 cpeacTBa. B pe3ynbraTe mNOCEMICHUS JIEKIUKW, NTPAKTHYECKUX
3aHATHI CTYJIEHT IIOCJIE€I0BAaTEIbHO OCBAaMBAaET MAaTepuaibl JUCUUIIIMHBI U
M3Yy4aeT OTBETHI HA BOIIPOCHI K 3a4ETY, IPEACTABICHHBIE B CTPYKTYPHOM AJIEMEHTE
®OC IV.l. B xome NPOMEKYTOUYHOW aTTECTAMM CTYJEHT TOTOBHUT
VMHIUBUyaJIbHbIE TPAKTUYECKUE 3aJaHUs U BBITIOJIHSIET TPU KOHTPOJIbHBIE PAOOTHI
(MHIUBUAyaJIbHBIC MPAKTHYECKUE 3aJIaHUs PA3MEIECHBI B CTPYKTYPHOM DJIEMEHTE
dOC 1V.2). Kpurepuu OLIEHKH CTyAeHTA Ha OK3aMEHE TPEJCTaBICHBI B

cTpykrypHOM 3nemente @OC IV .3.
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