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ABSTRACT

Bachelor’s degree in 38.03.05 «Business-Informaticsy.
Course title: Applications of linear algebra in economics.
Basic part of Block, 4 credits.

Instructor: Schmidt Yuri D., Doctor of Economics, Professor.
At the beginning of the course a student should be able to:

— the ability to use the basics of economic knowledge in the various
fields of activity;

— ability to self-organization and self-education

— the ability to use appropriate mathematical apparatus and tools for
processing, analyzing and organizing information about the study.

Learning outcomes:
professional competence (PC):

— the ability to use the basic methods of the natural sciences in
professional activities for theoretical and experimental research;

— the ability to use the appropriate mathematical apparatus and tools for
processing, analyzing and systematizing information on the research
topic.

Course description: The content of the discipline covers the sections of higher
mathematics, which are called linear algebra and analytic geometry. Linear algebra
is the original problem - the study of systems of linear equations. To do this, the
device is developed the theory of determinants (when the number of equations
equals the number of unknowns). This unit is no longer sufficient when the number
of equations is not equal to the number of unknowns. In this case, it was necessary
to develop the theory of matrices. Further study of systems of linear equations
required the introduction and study of multidimensional (vector or linear) space. A
graphic representation of linear spaces are two-dimensional or three-dimensional
Euclidean space. For these physical spaces covers the basics of vector algebra, the

theory of a straight line on the plane and the second-order curves, plane and a



straight line in space. These sections are the elements of analytic geometry.
Further, these concepts are abstracted to an n-dimensional vector space. The
teaching materials on the course provide extensive use of active, creative and
interactive lessons, combined with private study in order to create and develop the
professional skills of the students.

Main course literature:

1. Kremer, N. Sh. Linear algebra: textbook and practical work / N. Sh.
Kremer, MN Friedman; by ed. N. Sh. Kremer. - M.: Publishing Yurayt, 2014. -
307 p. - Series: Bachelor. Basic course.

http://lib.dvfu.ru:8080/lib/item?id=chamo:710743&theme=FEFU

2. Beklemishev, D.V. The course of analytic geometry and linear algebra: a

textbook for universities / D.V. Beklemishev. - M .: Publishing house
FIZMATLIT, 2009. - 309 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:670384 &theme=FEFU
3. Gevorkyan, PS Higher Mathematics. Linear algebra and analytic
geometry: a tutorial. / P.S. Gevorkyan. - M .: Publishing house FIZMATLIT, 2011.
- 205 p.
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/yChamoHome/visualizer/data
lan/data_lan+%281844%29.xml&theme=FEFU

Form of final control; exam
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AHHOTanMs K pado4eil mporpaMMe QM CHUNINHBI

«IIpuiokeHUus1 TUHHEHHOM aredpbl B IKOHOMHUKE»

YueOnpiii kypc «llpunokeHus JWHEHHOW anreOpbl B IKOHOMHKE)
MpeHa3HAuYeH JJI1 CTYJACHTOB 2 Kypca IO HampaBlieHHIO moarotoBku 38.03.05
«buznec-unpopmartuka.

Jucuunnuna «[Ipunoskenus nuHeHHON anreOpbl B SKOHOMHKE) BKIIIOUCHA B
cocTaB 0a30BoOM yacTu 0J10Ka «IuCIIUIUIMHBI (MOTYJIIN ).

OO6miasi TPyAOEMKOCTh OCBOCHHS JUCHUIUIMHBI COCTaBisieT 4 3a4eTHBIC
enuHuIbl, 144 qaca. Y4eOHBIM IUTAaHOM MPEAYCMOTPEHBI JICKIIMOHHBIE 3aHATHS (36
yaca), NpakThyeckue 3aHaTus (36 vacoB, B ToM umcie MAO 18 wuacos),
caMoCTosATeNbHAs pabota cTymaeHTa (72 daca, B TOM umcie 45 dYacoB Ha
MOJATOTOBKY K 2K3aMeHy). JMCIUIUIMHA peanu3yeTcs: Ha 2 Kypce B 3 ceMecTpe.

Huctunmaa — «[Ipunoxenuss  ITUHEWHOW — anreOpbl B DKOHOMHKE»
OCHOBBIBAETCS HA 3HAHUSAX, YMCHMSIX W HaBbIKaxX, IMOJYYEHHBIX B pe3yJbTare
u3yyeHus AucuuiuiuH «Martematuka», «MaremMaTtuka [Jsi SKOHOMHUCTOBY», M
MO3BOJISIET TOATOTOBUTh CTYJEHTOB K OCBOEHUIO KYpPCOB «DKOHOMETPUKA,
«MaremaTtrueckiue METOJIbI M MOJIETTU B SKOHOMHUKE», «MojenrupoBanue Ou3Hec-
npoieccoBy, «Mccnenopanue omneparuitn, «O0bEKTHO-OPUEHTUPOBAHHBINA aHAIN3
U TIporpaMMHUpoOBaHue», « ONTUMAIBLHOE YIIPABICHUEY.

ConepkaHue AUCUUIUIMHBI OXBAaThIBAET CJEAYIOUIMHA KpPyr BOMNPOCOB:
MATpUIbl W  ONPEICIUTENN, CHUCTEMbl JIMHEUHBIX YpPAaBHEHUU, JIMHEHHBIC
MPOCTPAHCTBA, JIMHEHHBIE NMPeoOpa30BaHUs JIUHEHHBIX MPOCTPAHCTB, €BKJIMIOBbI
MPOCTPAHCTBA, KBaJapaTHUHbe (OPMBI, BEKTOpHas anredpa, aHAIUTHYECKas
T€OMETPHUS Ha TJIOCKOCTH U B MMPOCTPAHCTBE.

[eab0 — 3HAKOMCTBO C OCHOBHBIMH METOJaMU JIMHEHWHON anreOpel u
AHAJIUTUYECKOM TeOMETPUHU, a TaKKE Pa3BUTHUE AHAIMTUYECKOTO, JIOTUYECKOTO,
TEOPETUKO-MHOXKECTBEHHOTO W QJITOPUTMUYECKOTO  MBIIIJICHUS, TPUBUTHE
HaBBIKOB MaTE€MaTUYECKOTO HCCJIEIOBAHUSI COLMAIBHBIX, SKOHOMHUYECKHX U

JIpYrux npo0JieM HayKu U IPOU3BOJICTBA.



3agaun:
— OBJIQJICHHE METOJJaMHM M CpEeACTBaMH JIMHEHHOW anreOpbl U

AHAJIMTUYECKOU I€OMETPUN;

— OBJIAQJICHUE 3HAHMSIMM U HaBBIKAMU, HEOOXOIMMBIMU JI1 IPUMEHEHUS
WHCTPYMEHTApUs M METOAOB JHMHEHHOW anredpbl NpU aHAIW3€ COLUAIbHO-
HSKOHOMHYECKHUX IPOLIECCOB U PEIICHUH IKOHOMUYECKUX 3a7a4.

Jljig yCHemHoro u3y4yeHus: JUcHUIUInHbl «[Ipuinoxxenns TuHeHON anreopsl
B DKOHOMHKE» Yy OOYYarOIMXCS IOJDKHBI OBITh C(HOPMUPOBAHBI CIETYIONTHE
IIpEeIBapUTEIbHBIE KOMIIETCHIUU:

— 3HAaKOMCTBO C COBPEMEHHBIM S3BIKOM MAaTE€MAaTHKH, BIAJCHUE
OCHOBHBIMHU BBIYMCIIUTEIbHBIMU HABBIKAMU;

— 3HaHUWE OJJIEMEHTAapHOM MAaTeMaTHKH: aireOpbl, 3JIEMEHTAPHBIX
byHKunid, ymenue 1uppepeHupoBaTh;

— YMEHHE CaMOCTOATENIBHO paboTaTh C yueOHOU JIUTEpaTypoOH, BhIACIATh
U (GOpMyJIMPOBATH OCHOBHBIE LIETHU U 3a/1a4l U3y4aeMbIX TEM U Pa3elioB.

B pesynpraTe uW3yyeHUs JAHHOM JAUCHUIUIMHBL Yy  OOyYaroIIMXCS

dbopMupyroTCs  cheayronme MpodeCCHOHAIBHBIE KOMIETEHIUH  (3JIEMEHTHI

KOMIICTCHITUI).
Koa u (popmyiupoBKa Aranbl pOPMUPOBAHMS KOMIIETEHIHH
KOMIETeHIHH
[TK-22 crnocoOGHOCThIO METOJIbl JTUHEHHOW W BEKTOPHOH anreOpbl, OOIIyIO
UCIIONB30BaTh OCHOBHEIE 3HAaeT | TEOPHIO ITMHEHWHBIX ONEPATOPOB U CHCTEM JIMHEMHBIX
METO/IBI ypaBHEHHUH
CCTCCTBCHHOHAYTHBIX COCTaBIIATh 0AJTaHCOBBIE COOTHOIIECHHS W CHCTEMBI
AUCLHUILINH B Vaeer JIMHEHHBIX YPaBHEHHWH JUIS ONMHCAHHs COIMAIbHO-
PO eCcCHOHANBHOM SKOHOMHUYECKUX IIPOLECCOB M HMX JUHAMHKH,
ACATENBPHOCTH LTS KOMIOHEHTOB Y T-apXUTEeKTYphI
TEOPETHYECKOTO U N
UHCTPYMEHTAJIBHBIMA  CPEACTBAMHU NMHENHON
SKCIEPUMEHTAILHOTO N
anrebppl M AHAIUTUYECKONM  TEOMETPUHM  JIIs
HACCIEOBAHUS Bnaneer
TEOPETHIECKHX u SKCHEPUMEHTAIIBHBIX
HCCIIEIOBAHUI
[TK-23 criocoOHOCThIO Jnaer | METOAE! JTUHEWHON ¥ MaTPUYHOM anreOpsl, 00IIyI0
UCIIONIB30BATh TEOPHIO MATPUYHOTO MCUUCIICHHS
COOTBETCTBYIOLINH (bopMHUPOBATH TAGIHUIIEI KCXOIHON HH(YOPMAIIUH B
MaTCMaTHICCKHH VMeer | Bujie MATPHI[ M JIMHERHBIX OIEPATOPOB, CO3/1aBaTh
arrapar u aIropUTMBI 00pabOTKK M aHAIM3a JaHHbIX
MHCTPYMEHTAJILHBIE
CpecTBa /s Brajgeer | MHCTPYMEHTAIbHBIMU CPEICTBAMH JTUHENHON




00paboTKH, aHAIM3a U anreOpsl 1yt 00pabOTKY, aHAIM3a U CHCTeMaTH3alluN
CHCTEMAaTU3aluu uH(pOopMaIU

nHpOpPMAIIMU TI0 TEME

UCCIIEIOBaHHS

Jns  GopmupoBaHUS  BBIINIEYKA3aHHBIX ~ KOMIIETEHIIM B paMKax
JuctMIUIMHbL «IIpuioskeHnss TUHEHHON anredpbl B SKOHOMMKE» MPUMEHSIOTCA
CJIEYIOIIME METOJ/Ibl aKTUBHOIO/ MHTEPAKTUBHOIO OOyudeHus: Jekuus — Oecena,
JeKiusi — KOHGEpEeHLHUs, KPYIJIbIH CTON, MPOEKTUPOBaHWE (MHIUBUIYaIbHOE

3a/1aHue).

|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM YACTH KYPCA

Pazoen 1. Mampuuywt u onpederumenu (9 uacoes)

Temal. MaTtpumnsi (2 yaca). Onepanuu ¢ marpuramu. CBOWCTBa orepanuit
HaJl MaTpullaMd. YMHOXXEHUE MaTpHI] Ha TPAHCBEKIUIO W JIUAarOHaJIbHYIO
Matpuily. Teopema O pa3loKEHHUH MaTPUIbI B MPOU3BEIACHUE HECKOIBKHUX
TPAHCBEKIHUN U AUArOHAJIbHOW MaTPHULIBL.

Tema 2. Jluneiinasi 3aBHCHMOCTh W JIMHeliHasi He3aBHcHMOCTh (1 4ac).
Cronbupl u cTpoku. JIMHEWHas 3aBUCUMOCTh M JIMHEHHAs HE3aBUCUMOCTD
cToJIONOB W CcTpoK. CBOWMCTBAa JMHEHHO 3aBHCHUMBIX M JIMHEHMHO HE3aBUCHMBIX
COBOKYITHOCTEH CTOJIOIOB U CTPOK.

1. Tema 3. Omnpemesureaun (2 w4aca). Onpenenutrenb MaTPHIIBI
pasmepHoct N. TeopemMa ocHOBHas mis onpenenutens. OCHOBHBbIE CBOICTBA
onpeaenuTenei. J[octatouHoe yciaoBHE paBEHCTBA OMPEACIUTENs HYIIO. Teopema
00 ompeIeTUTENIN MPOU3BEICHUS IBYX KBaIPATHBIX MATPHII.

Tema 4. Paur marpunbl (2 yaca). [Tonstie 0a3MCHOrO MHHOpPA MAaTpPHIIBI.
Teopema o 6a3zucHom MmuHOpe. Panr marpunpl. Teopema o paHre MaTpHIIbl.
DnemeHTapHble TpeoOpa3oBaHus MaTpuIlbl. [IpuBeneHue MaTpuilbl K BepXHEH
TpaneueuaaibHo (QopMe ¢ TOMOIIBI0  dBJEMEHTapHBIX IpeoOpa3oBaHUM.
Breluncnenne paHra MaTpuIlbl C TOMOIIBIO 3JIEMEHTApPHBIX MpPeoOpa30oBaHUM.

CBoiicTBa paHra MaTpuilbl.



Tema 5. O6parnas matpuna (2 gaca). IloHsrue oOpaTHOW MAaTpPHIIBIL.
dopMmyna s ompenesieHduss OOpaTHOW MaTpuIlel. TeopemMa O PaBHOCHIBHOCTH
YCIOBUM Il CYyIIECTBOBaHUS oOpaTHOW wmaTpuilbl. Bbluucienue oOpaTHOU
MaTpPHLBI C TOMOILBIO 3JIEMEHTAPHBIX TPEOOPa30BaHUN.

Jlureparypa: [1], . 1.

Pazoen 2. Cucmemot 1uneitnvix anceopauueckux ypasuenui CJIAY (4
uaca)

Tema 1. Ilonsatue CJIAY (2 yaca). MarpuuHasi 3auch CUCTEMBI JIMHEHHBIX
anredpanyeckux ypaBHeHUl. OCHOBHAasT M pacIIMpEHHas MaTpULbl CHCTEMBI.
Kputepuii COBMECTHOCTH CHUCTEMBl JIMHEMHBIX aIreOpandyeckux YypaBHEHUU
(reopema Kponekepa-Kamnemm).

Tema 2. IIpaBuiio Kpamepa (2 yaca). KpamepoBckrue CUCTEMBI JIMHEWHBIX
anrebpanueckux ypaBHeHuil. Teopema Kpamepa. Perienre kpaMepoBCKHX CUCTEM
¢ noMmo1pto popmyn Kpamepa u ¢ momouipro oOpaTHON MaTpUIbL.

Tema 3. Meton I'aycca (2 yaca). DnemeHTapHbIe IPEOOPa30BAHUS CUCTEMBI
JMHENHBIX anreOpandyeckux ypaBHeHud. Meroa ["aycca nccneqoBaHus U pelieHus
CUCTEMBl JIMHEWHBIX anreOpanvyeckux ypaBHEHHMU. bas3ucHble W CBOOOJHBIE
HEU3BECTHBIE.

Jutepatypa: [1], ri. 2.

Pazoen 3. /luneianvie npocmpancmea (5 uacos)

Tema 1. ba3suc W pa3MepHOCTb JIMHEIHOro mpocTpaHcTBa (2 yaca).
[lonaTne nuHENHOrO npocTpancTsa. [IpocTelimme ciencTBus aKCHOM JIMHEMHOTO
npocTpaHcTBa.  llpumepbl  JIMHEWHBIX  MPOCTPAHCTB. basuc  JTUHEHMHOTrO
npocTpancTBa. KoopauHaThl BEKTOpa JMHEWMHOTO MPOCTPAHCTBA OTHOCUTEIBLHO
naHHOTO 0a3uca. PazmepHOCTh JMHEHOrO nmpocTpancTBa. CBsI3b MOHATUN 0Oa3uca
Y Pa3MEPHOCTH JIMHEHHOTO IPOCTPAHCTBA.

Tema 2. IMoanmpocrpancrBa (1 wac). IloampocTpaHcTBa JIMHEHHOTO
npocrtpaHcTBa. IIpuMepbl JMHENHBIX TOANPOCTPAHCTB. IloHATHE JMHEWMHOU

000JIOYKH BEKTOPOB JIMHEHHOTO MPOCTPAHCTBA.



Tema 3. 3amena 0a3uca JmHeiiHOro npocrpancrsa (1 4ac). Popmyiibl
npeoOpa3oBaHus KOOPAMHAT BEKTOpa JUHEHMHOTO MPOCTPAHCTBA MPHU MEPEXo/e OT
OJIHOTO 0a3uca MPOCTPAHCTBA K JIPYTOMY.

Tema 4. dyngamenrTajbHasa cucrema pemenuit (1 gac). IIpoctpancTBo
pelieHuil  OJHOPOAHOM CHUCTEMBbl JIMHEWHBIX alreOpanyecKux ypaBHEHUM.
PazMepHOCTh MpOCTpaHCTBA PELICHHM OJHOPOJHOW CHUCTEMBI JIMHEWMHBIX
anreOpanueckux ypaBHeHuil. DyHnamentanbHas cuctema pemeHuii (DOCP)
OJTHOPOJTHOM CHUCTEMBbI JIMHEWHBIX aireOpandeckux ypaBHeHUH. OTbICKaHHE
HopmaibHOlt DCP. CrpykTypa o00I11€ro peueHuss HEOJHOPOJHOW CHUCTEMBbI
JMHENHBIX anreOpandyeckux ypaBHEHUH.

Jlutepatypa: [1], ri. 3.

Pa3zoen 4. /luneiinvie npeoopazosanus auneitnvlx npocmparcme (6 uacos)

Tema 1. Onepanum Hax JMHeHHbIMH mNpeoOpa3zoBaHusiMmu (2 4aca).
[TonsiTue nUHENHOrO omeparopa W JMHEWHOTO IpeoOpazoBaHus. Onepauuu Haj
JUHEUHBIMU  mpeoOpa3zoBanusiMu. OOpaTHOe JMHEHHOE mpeoOpa3oBaHUE.
CpoiicTBa omepanuii Haja JHUHEWHBIMU MpeoOpazoBaHusMU. Snpo u  o06pas
JUHENRHOTro npeobpazoBanus. JleQpekt u paHr AMHEIHOro Mpeodpa3oBaHUsl.

Tema 2. Marpuua JuHeiiHoro mnpeodOpasoBanus (2 uaca). Martpuia
JUHEMHOro mpeoOpa3oBaHuss B JaHHOM Oas3uce JUHEHHOro MpOCTPAHCTBA.
B3auMHO OJTHO3HaYHOE COOTBETCTBHUE MEXKIY JTUHEWHBIMU MPEOOPA30BAHUSAMHU N -
MEpPHOI'0 JIMHEMHOTO MPOCTPAaHCTBA M KBAJpaTHbIMU MaTpHIlaMU MOpsAIKa n.
CBs13b MEXAy paHroM JMHEHHOro MpeoOpa3oBaHMSI U PAHTOM COOTBETCTBYIOIIEH
emy Matpulbl. [IpeoOpazoBaHune MaTpullbl JIMHEHMHOrO MpeoOpa3oBaHUs MpH
nepexojie 0T 0JIHOTo 0a3uca JMHEHMHOr0 MPOCTPAHCTBA K APYTOMY.

Tema 3. CoOcTBeHHBbIC 3HAYEHHS] U COOCTBEHHbIC BEKTOPbI JIMHEHHOIO
npeodpazoBanusi (2 uyaca). XapaKTepUCTHUYCCKUH MHOTOWICH JIMHCHHOTO
npeobpazoBanusi. COOCTBEHHbIE 3HAUYEHHS M COOCTBEHHBIE BEKTOPHI JMHEWHOTO
npeoOpa3zoBanua. (COOCTBEHHOE MOJANPOCTPAHCTBO, OTBEYAlOllee JAAHHOMY
COOCTBEHHOMY 3HAUCHHUIO JIMHEHHOTO MpeoOpa3oBanus. JIMHEHAs HE3aBUCUMOCTh

COOCTBEHHBIX BCKTOPOB, OTBCYHAIOIIHNX Pa3INYHbIM COOCTBEHHBIM 3HAYECHHUSIM.



Kputepuii npuBeaeHust MaTpuIilbl JIMHEHHOTO MPeoOpa30BaHusl K AMArOHAILHOMY
BUILY.

Jlureparypa: [1], r. 4.

Paszoen 5. Eexknuooevt npocmpancmea (2 uaca)

Tema 1. OproHopmupoBanHbiii 0a3uc (2 yaca). [loHATHE NENCTBUTEIBHOTO
eBKinaoBa npocrpanctBa. HepaBenctBo Komu-byHskoBckoro. Marpuna I'pama.
JluHeiiHO€ = HOPMHPOBAHHOE MPOCTPaHCTBO. OPTOHOPMHUPOBAHHBIA  Oa3uc
€BKJINJIOBA IPOCTPAHCTBA. [Ipomecc OpPTOrOHAJIM3ALIUH. CaoiicTBa
OPTOHOPMHUPOBAHHOTO Oa3uca.

Jlutepatypa: [1], T 5.

Pazoen 6. Keaopamuunwie ghopmot (2 uaca)

Tema 1. Kanonnuyeckuii BUJ KBAJAPATU4YHOM (popmbl (2 yaca). [lonsaTue
KBaJipaTuyHOM (opmbl. MaTpuiia, JUCKPUMUHAHT U PAHT KBAJAPATUIHOU (HOPMBI.
Kanonuueckuii Bus kBajgipatuuHoi ¢opmel. [IpuBenenre kBaapaTudHon GOpMbl K
KaHOHMYECKOMY BHUAY MeroaoM Jlarpanmxka. HopManbHbId BHI KBaJApaTHYHOU
dbopmbl. 3aKOH MHEPIUU JEHCTBUTEIHLHOW KBaJIpaTHUYHOW (DOPMBI KBaIpaTHUUHOMN
dopMbl. 3HAKOOIPEIECICHHbBIE W 3HAKONEPEMEHHbIE KBAJpPAaTUYHbIE (POPMBI.
Kpurepuit CunbBecTpa 3HaKOOIMPEACTICHHOCTH KBaIPaTUYHOU (POPMBI.

Jlutepatypa: [1], ri. 6.

Pazoen 7. Bekmopnasn anzeopa (3 uaca)

Tema 1. [lexkapToBbl NMpsIMOYyrojibHble KoopauHathl (1 4ac). [lonstue
BekTOopa. KoyumHEapHOCTh M pPaBEHCTBO BEKTOPOB. JIMHEWHBIE OIEpaldyd HaJ
BekTopamu.  Kputepuii  KOJUIMHEApHOCTHM  JABYX  HEHYJEBBIX  BEKTOPOB.
KommianapHocts BekTOpoB. KputTepuil KOMIJIaHApHOCTH TpeX BEKTOpoB. OCk.
Bennunna HanpaBieHHOTO oTpe3ka ocu. lIpoekuuns BekTopa Ha och. JlekapToBbI
IIPSAMOYTOJIBHBIE KOOPAMHATHI BeKTOopa. Hampasnsrommue KOCHHYCBI BEKTOpA.
Pagnyc-BekTop Touku. JlekapTOBBI MPSIMOYTOJIbHBIE KOOPAUHATHI TOUKU. JleneHune
OTpe3ka B 3aJaHHOM oOTHouleHuu. [IpeoOpa3oBaHue KOOpAMHAT TOYKU B
IPOCTPAHCTBE M Ha IUIOCKOCTH. llonsipHble, LMIMHIpUYECKHE U chepruecKue

KOOpAMWHATLI TOYKH.



Tema 2. CkaasipHoe mnpou3sBeaeHue BekTopoB (1 wuac). CsoiicTBa
CKaJIIPHOT'O MPOU3BEICHHUS.

Tema 3. BekTopHoe M cMellaHHOe NpoU3BedeHUs1 BekTopoB (1 uyac).
CBoiicTBa NPOU3BEACHUMN.

Jlureparypa: [1], . 7.

Paszoen 8. Ilpsamas nmunusn na nrockocmu (2 uaca)

Tema 1. YpaBHeHue mpsiMoii ¢ yrioBbiM Kod(pdumuentom (1 wyaca).
[loHaTHe ypaBHEHHMS NPSIMOM Ha IUIOCKOCTH. YPaBHEHHE MPSMOW C YIJIOBBIM
ko3 urmentom. OOmee ypaBHeHue mpsaMol. HemosHble ypaBHEHHS MNPSMOM.
YpaBHEHHE TPAMOM «B OTPE3Kax». YTOJI MEXKIY IPSIMBIMH.

Tema 2. /Ipyrue Buabl ypapHenuid npsmoii (1 gac). YpaBHeHue npsimoi,
IPOXOASIIed dYepe3 MaHHYK0 TOYKY B 3aJaHHOM HAalpaBICHUH. Y paBHEHUE
NpsIMOM, MPOXOIAIIEH Yepe3 ABE JaHHble TOUKH. HopMallbHOE ypaBHEHUE MIPSMOM.
PaccrosiHue oT TOUYKHM A0 MPSAMOM Ha INIOCKOCTH.

Jlureparypa: [1], . 8.

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

Temal. ILnockocts B mpocrpancrBe (1 4yac). YpaBHEHME TUIOCKOCTH B
BEKTOPHOM BHUJE. YPAaBHEHHE IUIOCKOCTH, IMPOXOAAIICH Yepe3 JaHHYK TOYKY
NEPHEHANKYISIPHO JAHHOMY BEKTOpY (BEKTOpPYy HOpManu K Iuiockoctu). O6riee
ypaBHEHUE MIIOCKOCTU. HernosHble ypaBHEHUsI TUIOCKOCTU. Y PAaBHEHUE TIOCKOCTH
«B oTpe3kax». HopMupoBaHHOE ypaBHEHUE INIOCKOCTH. PaccTosTHUE OT TOYKH 10
IJIOCKOCTU. YTOJN MEXIY IUIOCKOCTSMH. Y CIOBHE IMapauIeIbHOCTH IJIOCKOCTEH.
YcnoBue NepneHauKyJISIPHOCTH THIOCKOCTEN. Y paBHEHHE TIOCKOCTH, ITPOXOAAILICH
yepes3 TpU JAHHBIE TOYKH, HE JICKAIINE HA OJHOW MPSIMOM.

Tema 2. Ilpamas Junus B npocrpadcTrBe (1 wyac). OOume ypaBHEHUS
npsAsMOM B mpocTtpaHcTBe. Hampapisrommii Bektop npsmon. KaHoHnueckue
ypaBHeHUs1 npsamoi. [lapamerpuueckue ypaBHEHHS TMPSIMOM. YTOI MEXIY
OpsMBIMU B TPOCTPAHCTBE. YCIOBUE MapaIENIbHOCTH TMPSAMBIX. Y CIIOBHE

MEPIIEHAUKYJISIPHOCTHU MPSIMBIX.



Tema 3. IIpsamas u miaockoctsb (1 vac). [Iydok mnockocteit. Ock myyka Kak
npsMasi, MpUHAIJIekKaANas BCEM IUIOCKOCTAM IMy4yKa. YTOJ MEXAy MNpsSIMOd U
IUIOCKOCTBIO.  YCIIOBHE IAapaUICIbHOCTH MNPSAMOM M IJIOCKOCTH. Y CIIOBUE
NEPHEHANKYJIAPHOCTH NPSIMOU U IIIOCKOCTH.

Jlureparypa: [1], . 10.

Il. CTPYKTYPA U COJEP)KAHUE IPAKTUYECKOHN YACTH KYPCA
IpakTnyeckue 3anaTus (36 yaca)

3ansaruel. Marpunsl (2 4aca). I[lonsatme wmarpunel. Onepanuu Hax
MaTpHUIlaMHu.

Bansitne 2. Onpenenuresn. Panr marpunbsl (4 4aca). [lonsTue
onpenenurtess. BeluuciaeHue onpenenuTeneid TpeTbero U Y€TBEPTOrO MOPSAKOB.
bazucusiit MuHOp. CriocoObl BEIUMCIEHUS PaHTa MATPHUIIBI.

3ansitne 3. O6parHas marpuna (2 4aca). [loHsTue oOpaTHOW MAaTpPHIIBL.
Briuncnenue oOpaTHON MaTPUILBI.

Bansitue 4. Pemenune KpamepoBckux cucreM (2 uyaca). Pemienue
KPaMEPOBCKUX CHUCTEM JIByMs criocobamu: o ¢opmynam Kpamepa u ¢ momoiibio
0oOpaTHOM MaTPHIIHI.

3ausatue 5. Meron TI'aycca (2 waca). DneMeHTapHbIe TpeoOpa3zoBaHUs
CUCTEMBI JINHENHBIX ypaBHeHUU. MeTon ['aycca. [IpuBeneHne 0OCHOBHOM MaTpHUILIbI
CUCTEMBI K BEpXHeW TpareueugadbHoi ¢opme. basucHpie u  cBOOOIHBIE
nepemenHsle. MccnenoBanue coBMmectHocTH CJIAY. OOpaTHblid X04 MeTona
["aycca. VccnenoBanue JTUHEWHOW 3aBUCUMOCTH CTPOK M CTOJIOIIOB C MOMOIIBIO
Merona ['aycca.

3ansatue 6. JluHeliHass 3aBMCHMOCTbL M HE3aBHCHMOCTb 3JIEMEHTOB
a0CTPAKTHOIro JIMHeHHOro mpocrpancTBa (2 wvaca). [IpocTpaHCTBO CTPOK,
MPOCTPAHCTBO CTOJIOIIOB, TPOCTPAHCTBO MAaTpPHIl, MPOCTPAHCTBO MHOTOUYJICHOB
onpejeNieHHOW creneHu. lIpeicTaBieHue »dieMEeHTa NPOCTPAHCTBA B BHUJE
JUHEHHOW KOMOMHAIIMU APYTHX SJIEMEHTOB JTOr0 NpocTpaHcTBa. JlumHeitHas

3aBUCHUMOCTb M HE3aBUCUMOCTb 3JIEMECHTOB JIUHEHMHOTO MMPOCTpaHCTBA.



3ausitue 7. basuc u koopaunarsl (2 4yaca). [lonsarue Gasuca JTUHEHHOTO
npoctpaHcTBa. OTBICKaHHE KOOPAMHAT MPOU3BOJIBHOIO 3JIEMEHTa JIMHEHHOro
MPOCTPAHCTBAa OTHOCUTENBHO (PUKCHUPOBAHHOTO Oasuca mpocTpaHCTBa. Marpuna
nepexojia oT OJHOTo 0Oa3uca JUHEHHOrO MPOCTPaHCTBAa K JApyromy. BripakeHue
KOOPAMHAT IMPOU3BOJIBHOTO 3JEMEHTA JUHEHHOIO NPOCTPAHCTBA OTHOCUTEIBHO
OJIHOTO 0a3rca yepes3 ero KOOpJAuHAThl OTHOCUTENILHO JAPYToro 0asuca.

3ansatue 8. IlommpocrpancrBa. IIpocTpaHcTBo peneHuii 0JHOPOIHOI
CJAY (2 gaca). [Ilonsatue JHMHEHHOIrO IMOANPOCTPAHCTBA JIMHEHHOIO
npoctpancTBa. Onepanuu HaJ HOoAmpocTpaHcTBaMu. [IpocTpaHcTBO penieHui
onHoponHou CJIAY. basuc mnpocrtpaHcTtBa pemeHuid oaHopognour CIIAY —
dbynnamentanbHas cucrema pemeHuid (OCP). Orteickanue HopMmansHOM DOCP
oaHoposHou CJIAY.

3anusitue 9. JluHeliHble omepaTopbl U JHHeHHble MNpPeodpa3zoBaHus
JHMHEHHBbIX nmpocTpancTB (3 4aca). [lonsatue nuneliHoro omneparopa. Onepauuu
HaJ TMHEHHBIMU oniepatopamu. [lonarue nuHeitHoro npeoOpa3zoBanus. Onepanuu
HaJ TUHEHHBIMU MpeoOpa3oBaHusIMU. AApo u 006pa3 TMHEHHOTO MpeoOpa3OBaHM .
Panr u nedexr nuneiiHoro npeoOpa3zoBanus. Kpurepuii oOpaTiMocTd TMHEHHOTO
npeoOpa3zoBaHusl.

3anustue 10. Matpuna JauHeiliHoro npeodpa3zoBanus (2 yaca). [lonsarue
MaTpUIbl  JIMHEHHOTO mpeoOpa3oBaHMs B  JaHHOM  0Oa3uce  JMHEHHOro
npoctpancTBa. CBs3b MeEXAy KoopauHaTamMu mpooOpa3za u oOpas3a 3jeMeHTa
JMHEHHOT0 MPOCTPAHCTBA. BhipaykeHne MaTpUIlbl JMHEHHOro mpeoOpa3oBaHUs B
OJIHOM 0a3uce uepe3 €ro MaTpuily B JpyroMm oOasuce. XapaKTepUCTHUECCKUN
OTIpEAETUTEINb JUHEHHOTO MpeoOpa3oBaHMUsl.

3ansatue 11. CoOcTBeHHble 3Ha4YeHHI H COOCTBEHHbIe BEKTOPbI
JIMHEIHOTO mpeoOpa3oBanus (2 yaca). Beruucienue coOCTBEHHBIX 3HAUYCHUU
JUHEWHOro mnpeoOpa3oBaHUsl Kak €ro JACHCTBUTENBHBIX XapaKTEPUCTUUYECKUX
KOopHel. AureOpanyeckasi KpaTHOCTh COOCTBEHHOI'O 3HaueHWs. BbluucieHue

KOOpauHaT COOCTBEHHBIX BCKTOPOB KaK HCHYJICBBIX pemeHHﬁ COOTBCTCTBYIOIINX



onHoponHbeix CJIAY. T'eomerpryeckas KpaTHOCTb COOCTBEHHOTO 3HAYEHMS.
[IpuBeneHue MaTpHILbl TMHEHHOTO MPeoOpa3oBaHUs K JUArOHaJIbHOMY BH]Y.

3ansitne 12. EBxummmoBbl mpoctpancTBa (2 4yaca). OpTOroHanbHOCTB
AJIEMEHTOB €BKJIMJIOBAa MpocTpaHcTBa. Matpuna ['pama 06asuca eBKIMIOBa
MPOCTPAHCTBA. JlOMOTHEHWE OpPTOrOHAIBHOM CHCTEMBI BEKTOPOB E€BKJIMIOBA
pocTpaHcTBa A0 O6a3zuca. OpTOHOPMHUPOBAHHBIN 0Aa3UC €BKIK0BA MPOCTPAHCTBA.
[Iponiecc opToroHanu3anum.

3ansitne 13. KBagpatuunbie gopmbl (2 waca). Marpuiia KBajpaTHUHOU
dopmbl. Meton Jlarpanyxa npuBeeHUsT KBaAPATUIHON (POPMBI K KAHOHUYECKOMY
BUly. MHIEKCh HMHEpUMU JEHCTBUTEIBHOM KBaapaTH4HOM (Gopmbl. Kpurtepwuii
CunpBecTpa MOJIOKUTEIBHON U OTPULATEILHON ONPEEICHHOCTH KBaJAPAaTHYHOU
(bOpMBL.

3anustue 14. CkajasipHoe, BEeKTOPHOe M CMeIIAHHOE TPOU3BeJdeHUE
BeKTOpPOB (2 4aca). OnpesesieHne U CBOMCTBA CKAJIIPHOTO IPOU3BENEHUS JIBYX
BEKTOpPOB. BbIUKCIIEHHE CKalspHOTO MPOMU3BEIECHUS BEKTOPOB, 3aJaHHBIX
JEKAPTOBBIMHU TPSAMOYTOJBHBIMA KOOpAMHATaMu. Kpurtepuii OpTOroHaIbHOCTH
BEKTOPOB. Bpruncnenue yrima Mexay BekTopamu. OrnpeneneHue M CBOWCTBA
BEKTOPHOTO NPOMU3BENEHUS JBYX BEKTOpoB. Ilimomanm mnapamwienorpamMmma u
TPEYTOJIbHUKA, MOCTPOCHHBIX HA JaHHBIX BEKTOpax. BBIYMCIIEHHE BEKTOPHOIO
NPOU3BEIACHUS  BEKTOPOB,  33JaHHBIX  JEKApTOBBIMU  MNPSIMOYTOJbHBIMU
KoopauHaraMd. (CMelmaHHOE IpOM3BENEHUME Tpex BekTopoB. (CBOMCTBa
cMelmiaHHoro  mpousBefeHus. OObeM  mapajuienienurena Y OUPaMHIBbI,
NOCTPOEHHBIX HA JAHHBIX TpeX BEKTOpax. BbIYKClIeHHe CMENIaHHOTrOo
NPOU3BEIACHUS  BEKTOPOB,  33JaHHBIX  JEKAPTOBBIMH  NIPSIMOYIOJBHBIMHU
KOOpJIMHATAMU.

3ansaTue 18. Illpsimas tuHusa HA miaockocTH (1 yac). YpaBHEeHHE NIPSIMOM C
yraoBeIM Kod(durmentom. OO0Iiee ypaBHEHUE MPSAMON Ha MIOCKOCTH. HemoHbie
YpPaBHEHUS MPSIMOU. YPaBHEHHUE MPSAMOM «B OTPE3KAX».YTOJ MEXKIY IPAMBIMH.

YpaBHEeHHE TPSAMON, MPOXOMALIECH Yepe3 JaHHYK TOYKY B 33aJaHHOM



HalnpaBJICHUU. YPAaBHEHHE NPSAMOW, NPOXOIAILICH YEpPEe3 JBE JaHHBIE TOYKH.
PaccrosiHue OT TOUKH 0 MPSMON.

3ansitue 19. Inockocts (1 wac). OOmiee ypaBHeHHE IUIOCKOCTH. CBsi3ka
mwiockocted. HemnonHbple ypaBHEHHMsS IJIOCKOCTH. YPAaBHEHHE IIJIOCKOCTH «B
oTpe3kax». PaccTosiHMEe OT TOYKM O IUIOCKOCTH. YTOJ MEXKIY IUIOCKOCTSIMU.
[leprieHIUKYJISIPHOCTh M TAPaJUIEIbHOCTh IIJIOCKOCTEH. YPAaBHEHHE IIJIOCKOCTH,
IPOXOSILIEH YEpe3 TPU JaHHBIE TOUKH.

3ansitne 20. Ilpsimass B mpocrpancTBe (2 yaca). OOmme ypaBHCHHS
IpsIMOIl B MPOCTPAHCTBE KaK CHCTEMA YPaBHEHUU IUIOCKOCTEH, MEPECEKAIOIINXCS
o JaHHoM npsMmou. Hanpasisrommil BekTop npsMon. KaHoHM4eCckne ypaBHEHUS
npsimoit. [lepexon oT oOmuX ypaBHEHUH NPsIMONW K KAHOHUYECKUM ypPaBHEHUSIM.
[TapameTprueckue ypaBHEHUS NMPSMOW. YTOJI MEXAY IPSAMBIMHA B IIPOCTPAHCTBE.
VY cnoBue napajieIbHOCTU IPSIMBIX. Y CIIOBHE MEPIIEHAUKYIISIPHOCTH IIPSMBIX.

3ansitue 21. [InockocTh W npsiMasi TuHUs B pocTpancTie (1 yac). [Tydok
mrockocTer. Och mydka. YTros MeXAy NpsIMOM M TJIOCKOCThIO. [lapamienbHOCTh

MPSAMOM U TIIOCKOCTH. [leprnenauKyIsIpHOCTh NPSMOM U TNIOCKOCTH.

I11. YAEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

VY4ebHo-MeToAMueCcKOoe oOecrieueHue CaMOCTOSITEIIbHOM paboTHI
oOy4aromuxcs no aucuumivae «lIpunoxeHuss TMHEMHON anredpsl B SKOHOMHUKE)
npenacrasieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

— IUIaH-TpaUK BBITOJHEHUS CaMOCTOSTENIbHON paboThl MO AMCLHUILIMHE, B
TOM 4YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE 33JaHUI;

—  XapaKTepHUCTHKA 3aJIaHUM JIJIsl CAMOCTOATENbHON padOThl 00YYaIOIIUXCS U
METOIMYECKHE PEKOMEH/IAlUHU 10 UX BBIITOJIHEHHIO;

— TpebOBaHHWS K TIPEACTABICHUI0O U OPOPMIICHUIO  PE3yJbTaTOB
CaMOCTOATENbHON pabOThI;

— KPHUTCPHH OLCHKH BBIITOJIHCHHA CaMOCTOSITEJIbHOM pa6OTBI.



IV. KOHTPOJIb IOCTW)KEHUSI LEJENA KYPCA

KounTposupy O1eHOYHBIE CPEICTBA
emMble
Ne pa3aennl / Koas! u 3Tansl popMupoBaHusi IpOMEKYTO
n/n TEMBbI KOMHeTeHHI/Iﬁ Te]cymnif[ KOHTPOJIb aTquT:;un
AUCHUTLINH
bl 1
1 Pazpen 1, [1K-22 . . | xoucmekr (ITP-7); Bompocs k
3HaeT METOJbl JIMHEHHON
Tema 1, Tema . 9K3aMCEHY
5 M BEKTODHOW  anredpsbl, | koHTpoNbHAS paboTa 5,8 -40 (
o01IyIo Teopuo | 1-3 (ITP-2); VO -1)
Paznen 21, JIMHEHHBIX OIEPATOPOB M
Tema 1, Tema CHUCTEM nuneitnepx | U3 1-6 (ITP-13,
2 ypaBHEHUI [1P-15)
Pazpen 3lI, Ywmeer cocTaBysTh | KoHcmekT (ITP-7); Bompock! k
Tema 2, Tema 6aIaHCOBBIE COOTHOMIEHHS | KOHTPOIbHAS paboTa | sx3aMeHy 1,
3 U cucteMmbl JuHeHHbIX | 1-3 (TTP-2); 5,8-40 (
Pasnen 4, ypaBHeHuid s onucanus | UJI3 1-6 (ITP-13, YO -1)
Tema 1, Tema COLIMAIBHO- I1P-15)
2 IKOHOMHYECKUX
Pasen 8, MIPOIIECCOB u ux
JTUHAMHUKH, KOMITOHEHTOB
Pasnien 9 N T-apXUTEKTYpPHI
Bnaneer koHcnekT (ITP-7); Bomnpocsr k
WHCTPYMEHTAIbHBIMH KOHTpOJIbHAs paboTa | SK3aMeHY
cpeacTBaMu nuneitnoi | 1-3 (TTIP-2); (YO -1)
anrebps! u ananutuaeckor | U3 1-6 (ITP-13,
TeOMETPHH s | TTP-15)
TEOPETUUECKHUX u
IKCIIEPUMEHTAITLHBIX
HCCIIEIOBAHUI
2 Paznen 1, I1K-23 . . | xoucmekt (ITP-7); Bomnpocs k
Tema 1, Tema ith;I ﬁi?f;aiﬁgg HSOH KOHTpPOJIbHAsI paboTa | SK3aMeHy
) ; 6my§) reopitio prl, 1-3 (ITP-2); (YO -1)
Paspnen 21 Mar U3 1-6 (ITP-13,
, PHUYHOTO UCYUCITEHUS | on” 15)
Tewa 1, Tema Ymeet popmupoBaTh koHcnekT (ITP-7); Bomnpocs! k
2 TaOJIUIIBI UCXOTHOM KOHTpOJIbHAs paboTa | SK3aMeHY
Paznen 3lI, UH(MOPMALIUK B BUJIE 1-3 (T1P-2); (VO -1)
Tema 2, Tema MaTpull U JTUHEHHBIX N3 1-6 (ITP-13,
3 oIepaTopoOB, CO3/1aBaTh [1P-15)
Pasnen 4, JITOpUTMBI 00pabOTKH U
Tema 1, Tema aHaJIN3a JTAHHBIX
5 Bnaneer koucnekt (ITP-7); Bomnpocsl k
WHCTPYMEHTATEHBIMHU KOHTpPOJIbHASI paboTa | SK3aMeHY
Paznen 8, CPE/ICTBAMH JIMHEHHOM 1-3 (ITP-2); (YO -1)
Paznen 9 anreOpsl juis o6padorku, | M3 1-6 (TTP-13,




aHaIn3a u [1P-15)
CUCTEMAaTH3AINH
nHpopmauu

THIOBBIE KOHTPOJIBHBIE 3a/1aHUsI, METOANYECKUE MAaTEPUAIIbI, ONPEIEIISIIOLINE
IpOLEIypbl OLEHUBAaHWSA 3HAHWM, YMEHUHA W HABBIKOB M (WJM) OIbITa
NEATEIbHOCTH, a TaKXe KPUTEPUM W TIOKa3aTeld, HEOOXOIUMBIE IJisi OLICHKHU
3HaHWW, YMEHHUH, HaBBIKOB U XapaKTepU3YIOUIHe dTambl (OPMUPOBAHUSA
KOMIIETEHIIMH B TIPOLIECCE  OCBOCHHMS  0Opa30BaTENbHOW  IPOrPaMMBI,

IMpCaACTAaBJICHLI B HpI/IJIO)KeHI/II/I 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPbHI U UTHOOPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIJINHbI
OcHoBHas JuTEpaTypa
(anexmponmvie u nevammvie uz0amUs1)
1. bexnemumer [[.B. Kypc aHanmuthyeckoil reoMeTpud U JUHEHHOU
anreOpol:  yueOHuk. —  Cankr-Ilerepoypr: Jlanb, 2015. Hb JIBOV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:777158&theme=FEFU

2. Unmenn B.A., Tlo3usak D.I'. Jluneitnas anrebpa. — M.: ®usmatnur, 2004,

HBb IB®YV: http://lib.dvfu.ru:8080/lib/item?id=chamo:7030&theme=FEFU.

3. Kpemep H.I1I., ®punman M.H. Jluneitnas anrebpa: ydeOHUK U PAKTUKYM
JUISL  aKaJeMUYecKoro OakajaBpuaTa MO HSKOHOMUYECKHMM CIEUUATBHOCTSIM. —
Mockaa: IOpaiir, 2015, 307c. Hb JIBDYVY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:790980&theme=FEFU

4. Jlusmmn K.M. Kypc nuneliHOl anreOpbl U aHAIUTHYECKOW TE€OMETPUU:
yueOHuK 11t By3oB. — Cankr-IletepOypr: Jlans, 2017, 504 c. Hb JIB®YV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:844739&theme=FEFU

5. Manyrun B.A., Pommna f.A. Jluneiinas anreGpa sl 3KOHOMHCTOB:
y4eOHUK, MPAKTUKYM M COOpHHUK 3aJay sl akaJeMH4ecKoro OakajiaBpuara 1o

HYKOHOMHUYECKHUM HaIlpaBJICHUSIM U criennaibHOCTsIM. — Mocksa: FOpaiit, 2017, 478

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



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

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

JlonoJHUTeIbHAS JINTEPATypPa

7. Unpun B.A., Kuwm I'.J[. Jluneiinas anreOpa u aHaqIuTHYECKasi TEOMETPHS :
y4eOHUK JJIsi YHUBEPCUTETOB M TEXHUYECKHX BY30B. — MockBa: M3n-Bo MI'Y,
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. AnanuTthueckass T€OMETpHUs U JHHEHas
anre0Opa: Teopusl U pelieHue 3aaad: yueoHoe nocooue. — Mockpa: KuoPyc, 2013,
608 C. Hb JABODY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:784080&theme=FEFU

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

10. Jluneiinass anreOpa B mpuMepax W 3amadax: YdeOHoe mocobue /
boprakorckuit A.C., [Taatenee A.B., - 3-¢ usn., crep. - M.:HULl UTHOPA-M,
2015. - 592 c.: 60x90 1/16. - (Boicuiee oopazoBanue: bakanaspuat) ISBN 978-5-
16-010586-4 - Pexxum goctyma: http://znanium.com/catalog/product/494895

11. Opuenko E.I'., Mutuenko A.J[. JluneitHass anreOpa: MeETO/I.
ykazanus. — BmanuBoctok: M3matenbckuii nom JlanpHeBocT. (eaepan. yH-Ta,
2012, 35 C. Hb

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

Ilepeuyens pecypcoB HH()OPMAIIMOHHO-TEJIEKOMMYHMKALIMOHHOM CeTH
«AHTepHeT»
1. DnexTtponHas 6ubimMoTeka u 6a3bl JaHHBIX J[BOY .

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



https://lib.dvfu.ru:8443/lib/item?id=chamo:784080&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:305907&theme=FEFU
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2. DnexkTpoHHO-OMOIMoTeuHas cucrema «Jlanpy http://e.lanbook.com

3.  DnexkTpoHHO-OMOMMoTeuHas cuctema «Hay4dHo-n3naTenbckoro HeHTpa

NH®PA-M» http://znanium.com

4.  DnexTpoHHO-OMOMMOTeYHas cuctema bubnuoTex.

http://www.bibliotech.ru

5. DJEKTPOHHBIN KaTanor HaydHol Oudauoreku JIBDY http://ini-
fb.dvgu.ru:8000/cqi-bin/gw/chameleon

6. Hayunas 6ubmuorexka KubdepJlenunka: http://cyberleninka.ru/

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
H NMporpaMMHoOro o0ecrneyeHus
Microsoft Word
Microsoft Excel
Microsoft PowerPoint
Microsoft Publisher
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Microsoft Internet Explorer/ Mozilla Firefox/ Opera

VI. METOAUYECKHUE YKA3AHUSA IO OCBOEHUIO JTUCHUIIJINHBI

Peanuzanmsi QUCIUTUIMHBI TPEIyCMATPUBACT CIASAYIOIMIME BHUILI y4eOHOM
paboThI: JIGKITUHU, TPAKTUYECKUE 3aHSITHS, CAMOCTOSTEIBHYIO pabOTy CTYIECHTOB,
TEKYITUH KOHTPOJIb U IPOMEKYTOUHYIO aTTECTAITHIO.

OcBoeHune Kypca TUCIUTLIMHBI TIPEAIojaracT peUTHHTOBYIO CHCTEMY OICHKH
3HAHWM CTYJICHTOB M TPEIyCMAaTPUBAET CO CTOPOHBI TpEMojaBaTess TEKYITUi
KOHTPOJIb 3a TIOCEIICHWEM CTYJICHTaMH JICKIIUH, TOJATOTOBKOW M BBIOJTHCHHUEM
BCEX TMPAKTUYECKHX pabOT M KOHTPOJBHBIX MEPOMPHUSATUN (KOHTPOJBHBIE U
CaMOCTOATENbHBIE Pa0OThI) ¢ 00s13aTETHFHBIM TPEIOCTABICHUEM OTYeTa 0 padoTe,
BBITIOJTHEHUEM BCEX BHJIOB CAMOCTOSTEIILHON paOOTHI.

[IpoMeXyTOUHOW aTTecTauuen MO JUCLUIUIMHE SIBJISETCS DK3aMEH, KOTOPBIN

IMPOBOJAUTCA B BUAC TCCTUPOBAHHUA U CO6€CC}10B&HI/IH.
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B Teuenune yueGHOTO cemecTpa 00y4aromuMcs HYKHO:
e OCBOUTbH TEOPETHUECKHUI MaTepHal;
e YCIICUTHO BHITIOJHUTH AYAUTOPHBIC M KOHTPOJBHBIC 3aJaHUS;
e CBOCBPEMEHHO M YCIEIIHO BBIMOJIHUTH BCE BHUJBI CAMOCTOSITETHLHOU
paboThI.

CTymeHT CcYHMTaeTcs aTTeCTOBAaHHBIM [0 JAWCIUIUIMHE TIPU  YCIOBUHU
BBIMIOJTHEHHUSI BCEX BHUJIOB TEKYIIETO KOHTPOJIS U CaMOCTOSITENbHOW paboThl,
PETyCMOTPEHHBIX yUeOHOU MTPOrpaMMOii.

Kputepun oneHkn 1o AUCHMIUIAHE I aTTeCTallii Ha JK3aMEHE
cinenyromue: 86-100 OamnoB — «OTAUYHO», 76-85 OaioB — «xopomoy, 61-75
0aJI0B — «yJIOBJIETBOPUTENIBHOY, 60 1 MeHee OAIIOB — «HEYTOBIETBOPUTEIBHOY.

[lepecuer 0OamioB MO TEKYyIIEMY KOHTPOJIIO M CaMOCTOSITENIBHOW padote

MIPOU3BOJIUTCS IO (popMyJIe:

m

0; k;
PO = ) |omar X i
l

i=1

rae: W= Y-, kI* nis Tekymiero peiTunra;
W= Y, k' s HTOroBOro peuTrHra;
P(n) — pediTHHT CTynEHTa;
M — o011Iee KOJIMYECTBO KOHTPOJIBHBIX MEPOTIPHSITHI;
N — KOJMYECTBO MPOBEICHHBIX KOHTPOJIBHBIX MEPOTIPUSTHIA;
0; — 6aJu1, TOY4YEHHBIN CTYACHTOM Ha i1-OM KOHTPOJIBHOM MEPOIPUSTHHY;
0/"** — MakCHMMaJIbHO BO3MOXHBIN 0all CTy[JCHTA MO i-My KOHTPOJLHOMY
MEPOIIPHSTHIO;
k; — BecoBoii K03(h(HUITUEHT I-TO KOHTPOJIBHOTO MEPOIPHUATHS;

k' — BecoBoit KO3(DGHUIUEHT i-TO KOHTPOIBLHOTO MEPOIPHSTHS, €CIH OHO

ABJIACTCA OCHOBHBIM, NJIN 0, €CJIM OHO ABJBICTCA JOIIOJIHUTCIBHBIM.



Pexomenoayuu no nianuposanuio u op2anu3ayuu 6pemenu, OmeedeHHo20
Ha u3yuenue OUCUUNIUHbL

[InanupoBaHue — Ba)KHEHIIAsl YepTa YEIOBEUECKOUN IESTEIbHOCTH, OJUH U3
XapaKTEPHBIX, 00A3aTEIbHBIX IPU3HAKOB YEJIOBEYECKOTO Tpyaa. st opranuzanuu
CJIO)KHOM Y4EOHOHM AESITENbHOCTH O4€Hb 3(()EKTUBHBIM SIBIISETCS UCIOJIb30BAHUE
CpPEIACTB, HAllOMHHAIOIMIMX O  CTOSIIMX Iepel  HaMu  33jadax, ux
MOCIIEZI0BATEIHHOCTH BHIOTHEHHS. TakuMu CpeicTBaMU MOTYT ObITh MOOMIIbHBIN
TeneoH, HUMEIOLUMIl MporpaMMmy OpraHaisepa, BKJIIOYAIOIIEro OyAWIbHUK,
KaJIEHJapb U CIHCOK JIeJ; TaiMephl, HATOMUHAIOIIKE O BBHINOJHEHUU 33JaHUU 1O
JUCUIUIMHE; KOMIIBIOTEPHBIE MPOTPaMMbI COCTABIICHHSI CIIMCKA JIEJI, BBIIEISAIOIINE
CPOYHBIE U BaJKHBIE JIETIA.

CocraBneHue cnucka Aen — MEPBBIM ar K oprauu3anuu BpemeHu. CIHCOK
UMEET TO IPEUMMYINECTBO, YTO MO3BOJIIET BUIETh BCKO KAPTUHY B IEJIOM.
VYnopsinouenue, kinaccuukanus el B CIHCKE — BTOPOM MIAar K OpraHu3aluu
BPEMEHHU.

PerynsipHocTh — mepBO€ ycliOBHE MOUCKOB Oojiee d(HPEKTUBHBIX CIOCOOOB
pabotel. PexkoMeHayercst BbIOpaTh OAMH J€Hb HEACNIM JJs PEryJsipHOU
MOJTOTOBKY I10 TUCHUIIIMHE. PErysspHOCTh HE MPOCTO MO3BOJIIET OATOTOBUTHCS
K JleJy, OHa CO3/aeT HacTpOM Ha 3TO JEeJ0, MO3BOJISIET BhIpaObOTaTh IpaBHIIa
BBINIOJIHEHUS Jlefla (HampuMep, cHadajla npopabdoTka maTepuana JIeKIUH,
yueOHUKa, YTEHHE MEPBOUCTOYHUKA, 3aTeM BblJeNIeHUE U (UKCHPOBAHUE
OCHOBHBIX HJIEW B TETPAIM).

YtoObl 0OO0JEryuTh BBIMOJHEHUE 3aJaHUN, HEOOXOAUMO OMNPEACTUTh
BpeMeHHbIe pamKd. ExeHenenbHas MOATOTOBKA IO JAWUCHUIUIMHE TpedyeT
BpEMEHHbIX 3arpar. YeTkoe ¢GUKCHUpOBAHHE IO BPEMEHH PEryJSpHBIX Jed,
3aKpEIUICHHE 33 HUMHU OJHMX M TEX K€ 4acOB — BAaXHBIM IIar K OpraHu3aluu
Bpemenu. [Ipu yuete BpeMeHu HaJl0 MTOMHUTH 00 OCHOBHOM 1€/ palliOHAIN3AlUN
— TOJIy4UTh HAuOONbIINUKA APPEKT ¢ HAUMEHBIIMMHU 3aTpaTaMu. Y4YeT — JIUIIb

CPpCACTBO I PCIICHUA OCHOBHOM 3a1a4r: COKOHOMUTL BPCMA.



[Io MHEHHIO CHENUATUCTOB MO MCUXOJOTHM, BaKHOCTh IIJIAHUPOBAHUS H
BBITIOJTHEHHUA Jies1 OOYCJIOBJIMBAETCS TAK)K€ TEM, UTO Y HAC HAKaIlJIMBAIOTCA JIeJa,
3a/1a4d WM UJEU, KOTOPbIE MBI HE pEAIN3yEeM, OTKJIAJAbIBAEM HA ITOTOM — BCE 3TO
HETAaTHUBHO CKa3bIBAECTCS HA HAILIEM BHYTPEHHEM COCTOSIHUU B LIEJIOM.

Baxxnast poJsib B opranu3aiuy y4eOHOM JesTeIbHOCTH OTBOJAMUTCS MPpOrpaMMme
JUCLMIUIMHBIL,  Jaiolias MOpeACTaBICHWE HE TOJNBKO O  TEMaTUYECKOU
MOCJIEIOBATENRHOCTH U3YUEHUSI Kypca, HO M O 3aTpaTax BPEMEHHU, OTBOJUMOM Ha
U3yYEHHE Kypca. YCHNEMHOCTh OCBOCHUS AUCUUILIMHBI BO MHOTOM 3aBHCHUT OT
MPAaBWIbHO CIJIAHUPOBAHHOTO BPEMEHU MPU CAMOCTOSATENbHOW MOATOTOBKE (B
3aBUCUMOCTH OT CIIEIMAIBLHOCTH OT 2 — 3 10 5 4acoB B HEJIEIIIO).

Onucanue nociedosamenbHocmu 0elcmeuil odyuarouuxcsa (anzopumm
U3y4eHus OUCUUNIUHDL)

Haumnass wusydenue pauctuiuinabl «lIpunoskeHust JuHEHHOW anreOpsl B
HKOHOMUKE», CTYJECHTY HEOOXOIUMO:

— O3HAaKOMHUTBCA C MPOTPaMMOM, H3YUYUTh CIIMCOK PEKOMEHIyEeMOU
JUTEPATYPHI; K MporpaMMe Kypca HeoO0X0oauMo OyJeT BO3BpAIlIaThCsl MMOCTOSHHO,
M0 Mepe YCBOCHHS KaXJOW TEMbl B OTACIBHOCTH, JJII TOTO YTOOBI TOHSTH:
JIOCTATOYHO JIY MOJHO W3YyYE€HBI BCE BOITPOCHI;

— BHHUMATEJIBHO pa3o0paThCsi B CTPYKType aucuuiuiuHbl «[Ipunoxkenus
JUHEHHON anreOphl B OSKOHOMHUKE», B CHUCTEME paCHpeesiCHUs] Y4eOHOro
Martepualia 1o BUaaM 3aHsATUM, popMaM KOHTPOJIS, YTOOBI UMETh MIPEACTaBICHUE O
Kypce B LIE€JIOM, O JIEKIMOHHOW U IPAKTUYECKON YaCTU BCETO Kypca U3YUYECHHUS;

— mepenucaTh B TeTpaab [JIs JIeKIUHA (HAa OTIETbHOW CTpaHUIE) U
NPUKPENIUTh K BHYTPEHHEH CTOpPOHE OOJIOXKKH CTPYKTYpY U COJAepKaHUe
TEOPETUYECKOW YacTH Kypca, a B TETPajb ISl NPAKTUYECKUX 3aHITUA — TEMBI
MPaKTUYECKUX (JTaOOPATOPHBIX) 3aHATUH.

[Ipy MOATrOTOBKE K 3aHATUSIM MO AUCUHUIUIMHE «IIpunoxeHus JIMHEWHON
anreOppl B IKOHOMHKE» HEOOXOIMMO PYKOBOJICTBOBATHCS HOPMaMU BpPEMEHHU Ha
BBITIOJTHEHUE 3ajaHuii. Hampumep, nmpu MOATOTOBKE K 3aHSATHUIO HAa MPOPAOOTKY

KOHCIIeKTa OJHOMU JICKIIUU, Y4EOHUKOB, KaK MpaBuiio, oTBoautcs ot 0,5 gaca 1o 2



4acoB, a Ha U3yYeHUE MEPBOUCTOYHUKOB 00beMOM 16 CTpaHHI] IEYaTHOTO TEKCTa
C COCTaBJICHMEM KOHCIIEKTa 1,5—2 yaca, ¢ COCTaBJICHHEM JHUIIb IJIaHa OKOJio 1
yaca.

Pekomenoayuu no pabome c 1umepamypoii

Haubonee mnpeamouTuTenbHa MOTEMHAsl IOCIEAOBATEILHOCT, B pabore ¢
auTepaTtypod. Ee MOXHO TMpeacTaBUTh B BHUAE CIEAYIOIIETO MPUMEPHOIO
ITOPUTMA:

— O3HaKOMJICHME ¢ pabodeil ydeOHOW mporpaMMod U ydeOHO-
METOJUYECKUM KOMIUIEKCOM JUCUHUILINHBL

— HW3Yy4YEHUE OCHOBHOMW y4yeOHOH JIUTEepaTyphl;

— MpopaboTKa AOMOIHUTENIbHOM (YUeOHOM U HayYHOM ) JIUTEPATYyPHI.

B Xxone uTeHusi oueHb MOJE3HO, XOTSI W HE 00sA3aTeNbHO, JeNlaTh KpaTKUe
KOHCHEKThI POYUTAHHOTO, BBIIUCKHU, 3aMETKHU, BBIACISITh HESICHBIC, CIIOXKHBIC TS
BOCIIPUATHS BOMPOCHL. B 1esX MPOsSICHEHUs] MOCIEIHUX HYKHO OOpalatbes K
npenoAaBarento. [lo 3aBeplIeHHMM U3YYEHHUS PEKOMEHIIYEMOW JIUTEpPaTyphl
MOJIE3HO MPOBEPUTH YPOBEHb CBOMX 3HAHUI C MTOMOIIBIO KOHTPOJILHBIX BOMPOCOB
JUISl CAMOITPOBEPKH.

HacrositenbHO peKoMeHIyeTcsi u30eraTh MEXaHWYECKOro 3ayuHhBaHUs
yueObHoro Marepuana. [IpakTuka yoeauTenbHO MOKa3bIBaeT: CaMbIM 3(PPEKTUBHBIM
criocoO0OM SBIIIETCS HE «3YOpEKKa», a MIyOOKOoe, TBOPUECKOE, CaMOCTOSITEIIbHOE
MIPOHUKHOBEHHUE B CYIIECTBO U3y4aeMbIX BOIIPOCOB.

HeoOxoaumMo BeCTM CHCTEMATHUYECKYIO KaKIOJHEBHYIO pabOTy Haj
JUTEpaTypHbIMU HCTOYHUKaMH. OO0beM wuHGOpPMAIIMM TIO KypCy HACTOJIBKO
OOILIMpPEH, YTO UM HE YJAeTCs OBIAAETh B «IOCIEAHUE JAHM» IMEPE] CEeCCHel, Kak
Ha 3TO MHOT/Ia PACCUYUTHIBAIOT HEKOTOPBIE CTY/ICHTHI.

Crnenyer BOCIUTHIBATh B ce0€ YCTAHOBKY HA MPOYHOCTH, JA0JITOBPEMEHHOCTh
YCBOEHHUS 3HaHUU 10 Kypcy. Hajgo moMHUTE, 4TO OHM MOTPEOYIOTCS HE TOJBKO U
HE CTOJBKO B XOJ€ KypCOBOIO 3adyera, HO — YTO OCOOEHHO BaXHO — B
nocjaeAyriel mpopecCuoHaTbHON IEITeIbHOCTH.

JlutepaTtypa umeercs B OMOIMOTEKE YHUBEPCUTETA.



[Tpu pabGoTe ¢ yuyeOHON M HAy4YHOW JUTEPATYpOl MPHUHLUIIMAIBHO BaXKHO
OPUHUMATh BO BHUMaHHE MOMEHT pa3BUTHs. CTyIeHT 00si3aH 3HATh HE TOJBKO
PEKOMEHAYEMYIO JINTEPATYPY, HO U HOBBIE, CYHIECTBEHHO Ba)XHBbIE HM3JAHUA IIO
KYpCY, BBILIEAIINE B CBET MOCJIE €ro MyOIHKaIIH.

Pexomenoayuu no no02omoeKe K IK3ameny

HTOroBpIM KOHTPOJIEM IIPU U3YUYEHHUH TUCHUILIUHBI «][punokeHns TMHEHHON
anreOpsl B SKOHOMHUKE» SBIISIETCS 3K3aMeH. [IpuMepHBIil nepedyeHb BONPOCOB K
9K3aMEHy COAEpPKUTCA B pabodeil mporpamMme AUCHUIUIMHBL. HemocpencTBeHHO
nepes; ceccrueid BOmpockl MOTYT OOHOBIISIThCSL. OOHOBIICHHBIN MEpEYEHb BOIPOCOB
K DK3aMEHY BBLIACTCSA CTYJICHTAM Iepell HA4aJOM JK3aMEHallMOHHOW ceccuu. Ha
DK3aMEHE CTYJEHTY Npeyiaraercs OTBETUTh Ha JBa TEOPETUYECKHUX BOMIPOCA IO
U3YYEHHBIM pa3fenaM AUCHUIUIMHBI U PEIIUTh MPAaKTHYECKyro 3azady. llenb
HK3aMEHa — MPOBEPKA M OLEHKA YPOBHS MOJIYYEHHBIX CTYACHTOM CIELHAIbHBIX
MO3HAHUWA MO Y4YeOHOW IUCUUIUIMHE, a TaKKe YMEHHUS JIOTUYECKU MBICIUTH,
apryMEHTUPOBAaTh  HM30paHHYIO  HAy4YyHYK  I[IO3MILIMIO, pearupoBaTb  Ha
JOTIOJTHUTENIbHBIC  BOMPOCHI, OPUEHTUPOBATHCS B MaccuBe JePUHUIMN U
kareropuil. OLEHKE TMOJJIEKUT TaKKe U MPaBUIBHOCTb pEYU CTYJEHTA.
JIOMOJHUTENBHOW LEIBI0 WTOTOBOIO KOHTPOJS B BHJE JK3aMEHa SBISETCA
dbopMmupoBaHUEe y CTyJIeHTa TaKUX KadyecTB, KaK OpPraHM30BaHHOCTD,
OTBETCTBEHHOCTb, TPYIOIO0UE, CAMOCTOATENBLHOCTh. TakuM 00pa3oM, S3K3aMeH 110
JUCLUIUIMHE MPOBEPSIET CIOKUBIIYIOCS y CTyACHTa CUCTEMY 3HAHUMU MO JAHHOU
JUCUUIUIMHE W WUrpaeT OOJIbIIYI0 POJb B MOATOTOBKE OYIYILEro CIELHAINCTA,
CIIOCOOCTBYET MOJYy4YECHHUIO (YHIAMEHTAIBPHOM M CHEUUATIbHOM TMOJATOTOBKU B
o0JacTh MaTeMaTUYeCKUX METOJOB M MOJENEH W HUX MPUMEHEHUS K PELICHHIO
MPaKTUYECKUX 3a]1a4 SKOHOMUKH U YIIPaBJICHUS.

[Ipy MOArOTOBKE K 3K3aMEHY CTYJEHT JOJDKEH NPABUIIBHO U PAlMOHAIBHO
pacilaHUpOBaTh CBOE BpeMs, YTOOBI yCIIETh KaUeCTBEHHO M Ha BBHICOKOM YPOBHE
MOATOTOBUTHCS K OTBETaM IO BCEM BOIpPOCAM. OK3aMEH Mpu3BaH NOOYAUTH
CTYJIEHTa MOJY4YWUTh JOMOJHUTEIbHO HOBBIE 3HaHUSA. BO BpeMsi MOArOTOBKU K

9K3aMCHY CTYACHTBI TAKKC CHCTCMATHU3UPYIOT 3HAHHA, KOTOPBIC OHH HpO6pCHI/I



OpU H3YYEHUU pa3lesioB Kypca. OTO IMO3BOJSET MM YACHHTH JIOTUYECKYIO
CTPYKTYpY Kypca, OOBbEIHHHUTHh OTAEJIbHBIE TEMbl B €IUHYIO CHUCTEMY, YBUJAETb
NEPCIIEKTUBBI PA3BUTHS YIIPABJICHUS IEPCOHAIOM.

PekoMmeHiyeMble YHEOHUKHU U clieNuaibHas JIUTepaTypa Py U3y4eHUH Kypca,
UMEIOTCS B PEKOMEHJOBAaHHOM CIIMCKE JIMTEpAaTypbl B paboueil mporpamme Mo
JaHHOMY KypcCy, TaKK€ MX Ha3bIBaeT CTYJCHTaM IPENo/aBaTeilb Ha NEpBOH
JIEKLIHH.

CTyIeHT B LENsIX MOJTY4YeHHs] KaUECTBEHHBIX M CUCTEMHBIX 3HAHMU JOJKEH
HAaYMHATh MOJTOTOBKY K 3K3aMEHY 3aJI0JIF0 JI0 €ro MPOBEACHHUS, JTy4lle C Camoro
HayaJa JIEKIIMOHHOTO Kypca. J{Jis 3Toro, Kak y»ke 0TMe4alloCh, UMEIOTCS B y4eOHO-
METOJUYECKOM MOCOOUM MpPUMEpPHBIE BOIPOCH! K 3k3aMeHy. llenecoobpa3Ho npu
U3YYEHUU Kypca MOJb30BaThCs paboyeil mporpamMMoil U y4yeOHO-METOIUYECKUM
KOMIIJIEKCOM.

CamocTrosiTenbHass padoTa MO MOJATOTOBKE K 3K3aMEHY BO BpEMs CECCUM
JIOJDKHA TUJIAHUPOBATHCS CTYJEHTOM, HUCXOJs U3 OOLero odbema BOIPOCOB,
BBIHECEHHBIX HA 3K3aMEH W JHEH, OTBEIEHHBIX HA MOJArOTOBKY K 3K3aMmeHy. lIpu
TOM HEOOXOJMMO, YTOOBI MOCJIEIHUNA JE€Hb WM YacTh €ro, ObUI BBIAEIEH IS
JIOTIOJTHUTEIBHOTO TOBTOPEHMSI BCETO 00beMa BOMPOCOB B LIETIOM. JTO MO3BOJISIET
CTYJEHTY CaMOCTOSITEJIbHO MEPENPOBEPUTh YPOBEHb YCBOCHMS Marepuana. BaxHo
UMETh B BHUJIY, YTO /JiA LieJied BOCIPOM3BENICHUA MaTepuana ydyeOHOro Kypca
OOJBIIIYI0 BCIIOMOTATENIbHYI0 pPOJb MOXKET ChIrpaTb HHQpOpMAIMs, KOTOpas
COJIEP>KUTCS B paboyeil mporpaMmMe Kypca.

Pexomenoayuu no camocmoamenvhoil pabome cmyoenmos

Opranmzanusi ¥ y4eOHO-METOAMYECKOe OOECIeueHue CaMOCTOSITENbHOM
pabotsl crynentoB (CPC)

1. Tekymas u onepexatomass CPC, HampaBieHHas Ha YIiIyOJieHUE U
3aKpEIICHUE 3HaHU, a TAK)KE Pa3BUTHE MPAKTUUECKUX YMEHUN 3aKIH0YAETCS B:

— paboTe CTYAEHTOB C JEKUMOHHBIM MaTepuajoM, IOUCKE U aHau3e
y4eOHOU JIUTEPATyphbl U 3JIEKTPOHHBIX MCTOYHUKOB MH(OPMALMU 1O U3yYaeMbIM

TEMaM OUCIUIIIINHBI,



—  BBINIOJHEHUH JIOMAlIHUX WHIMBHUIyaIbHBIX 33JaHUN;

— U3YYEHMH TEM, BBIHECEHHBIX HA CAMOCTOSTEIbHYIO MpPOpaboTKy,
aKTUBHOE Y4acTHE B UX 00CYKJICHUU Ha 3aHATHIX;

— H3YYEHUH TEOPETUYECKOr0 MaTepuaia TeM NMPAKTHUYECKUX 3aHSATHIH;

— OCBOCHUHU TEXHOJOTHHA B3aUMOACUCTBUSA C 3aJaHHBIMH HHTEpPHET-
pecypcaMy U UX MCIOJIb30BaHUS IS PELICHMS IPAKTUYECKUX 3a1a4;

— TOATOTOBKE K 3K3aMEHY.

Vil. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUITIJINHBI

Jns  mpoBeAeHWS  JIEKIMOHHBIX — 3aHATUH  HEOOXOoguMa  ayJuTOpus,
OCHAILIEHHAs MYJIbTUMEIUNHBIM IIPOEKTOPOM.

Jns  mpoBeneHHs TNPaKTUYECKHX 3aHATUUA - ayJIUTOpHs, OCHAILECHHAS
MYJbTUMEAUMHBIM MPOEKTOPOM, OOJBIION JOCKOM [UIsl JAEMOHCTpPallUU BCEX
ATANOB PEIIEHUS TPAKTUYECKUX 3a]a4.

B uyutanenbeix 3anax Hayunoit 6ubnuoreku JIBOY npegycmorpens padbouune
MecTa Uil JIOJEH C OrPaHWYEHHBIMM BO3MOXHOCTSIMU 3JI0POBbS, OCHAILEHBI
TUCIUIesIMM W OpuHTepaMu  bpaiinsg;  000pynoBaHHbIE  MOPTATUBHBIMU
YCTPOMCTBAMM JUII UTEHHs IUIOCKOIIEYATHBIX TEKCTOB, CKAaHUPYIOUIUMHU U
YUTAOIMMH MallMHAMHU, BHJIEOYBEJIEUUTEIEM C BO3MOXKHOCTBIO pEryJsLUN
LBETOBBIX  CIEKTPOB;  YBEJIWYMBAIOUIMMHU  OJJEKTPOHHBIMH  JyNlaMH |
YJIBTPa3ByKOBBIMH MapKUPOBIIUKAMHU.

B nensx obecrneuenus crnenuagbHbIX YCIOBUN 00yYeHUsS WHBAIUIOB U JIMIL C
OTpaHUYEHHBIMU BO3MOXXHOCTAMH 370poBbs JIBDY Bce 3maHust o00pyaoBaHbI
naHaycam, JU(QTaMH, TOJbEMHHUKAMH, CHEHUAIU3UPOBAHHBIMU MECTaMHU,
OCHAILIEHHBIMU ~ TyaJIETHBIMA  KOMHAaTamH, TaOJWykamMu  UHGOPMAIMOHHO-

HaBUTAIIMOHHON CUCTEMEL.



[Tpunoxenue 1

MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKON OEJEPALINN
®denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEbHOE YUPEKICHUE BBICIIIETO 00pa30BaHuUs
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l. Ilinan-rpadguk BoINOJHEHHSI CAMOCTOSITEIbHOI PadoThI 1O

JUCHHUIIJINHE
ITIpumepHbie
Ne Jara/ cpoku . HOPMBI
Bua camocrosiTesibHOIT paboThI ®opMa KOHTPOJIA
n/n| BbINOJHE-HUS BpeMEeHH HA
BbIIIOJIHEHHE
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 7 4ac. 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
CHCTEMBI BEKTOPOB, 00lllee pelIeHue 3a/1aHusl, AKTUBHOE
2| 3amanue 2 . . 7 yac.
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 7 Jac. 3a/1aHHsl, AKTHBHOE
3aganue 3 (HOIOpb)
ydacTue B 00CyKICHUU
BOIIPOCOB I10 TEMaM
3aHATHHN M 3aJJaHUH.
N3yuyenune TeopeTuuecKoil 4acTu [IpoBepka Hanuuus
TEMBbI, BHINIOJHEHHUE 33JJaHU 110 JIEKIUH, pEelIEeHUS
TeMaM: INHEHHBIE ONepaToOphl U UX WHJIUBUTYJIbHOTO
NunuBunyansHoe
MaTpHLbl, HAXOXKIACHUE sSIApa U 3a/1aHUsl, AKTUBHOE
4| zaganue 4 3 6 gac.
(1exabpb) o0pasa JIMHEeHHOTo oneparopa, y4acTue B 00CYKICHUU
coOCTBEHHBIE BEKTOpA, IPUBEICHUE BOIIPOCOB [0 TEMaM
MaTpuL JINTHEWHOTO OIlepaTopa K 3aHATUH U 3a1aHUN.
JINAarOHATLHOMY BUY
TOATOTOBKA K N3ydyeHne TeopeTHdECKOM 4acTh ITposepka
SK3aMeHy H Kypca, BBIMIOJIHEHHUE MPAKTUUYECKUX KOHTPOJIBHBIX padoT,
5| BEIHOTHEHHIO 3aJIaHAM 10 TeMaM Kypca 45 uac. TEeKYIIUN OTPOC
KOHTPOJbHBIX
pabort
HUTOT'O - 72 4ac. -




Il. XapakrepucTuka  3aJaHuii  JAJs  CaMOCTOSITeJIbHOMH

oﬁyqalomnxcn, METOAHYECCKHUE PEKOMEHAAIIMNHA IO UX BBLINMOJIHCHUTO

Tembl H OPUEHTHUPOBOYHOEC COACPKAHUEC aAHAINTUHICCKHUX,

HCCIIe0BATEIbCKIX U TBOPYECKHUX 3aaHU

HAY4HO-

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

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

B T€X CIIy4asiX, KOI/la yMHOXXEeHHe ornpeaeeHo. [lyctp

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

3. Beruncauts onpenenuresis A 1Byms crioco6amu:
a) pasJIoKUB IO PJIEMEHTAM TPEThEU CTPOKU;
0) moay4uB 3 HYJISI B UETBEPTOM CTOJIOIE U PA3JIOKUB 10 HEMY;

B) Haiitu Mmunop My, 1 anreOpanueckoe JONOTHEHUE A1z onpeaenuTens A ;

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

MPABUIIY TPEYroJbHUKOB; 0) Aq BBIYUCIUTH, PA3I0KUB 110 TIEPBOI cTpoke; B) As

BBIYHMCIIMTh, PA3JIOKHUB [0 BTOPOMY CTONOIY; I') A3 BBIUHCIUTD, MOJTYYHB HYIH B

KaKOM-JIN0O CTOJIOIIE U Pa3IOKUB 110 HEMY.



3)(1 + 2X2 + X3 = 6,
2Xl +3X2 + X3 :1,
2Xl + X2 +3X3 = 7
5.Cuctemy AX=B pemuTh C TOMOLILI0 0OPATHON MATPUIIBI, ECITH
1 2 3 3
A= 0 1 3 |B=|1
1 2-1 S

6. Haiimute oOpaTHy0 MaTpuily JJii MAaTPUIbI A C MOMOIIBIO AJIEMEHTapHBIX

npeoOpa3oBaHUi, eCclv
3 1 =2
A= (1 3 1 )
9 -5 0

7. Haigure HensBecTHyO MaTpuily X eciiu
-5 —4 7 2 0 4
X 3 2 1)]=(3 -1 5]
4 0 2 2 1 3
8. Pemmnts cuctemy merogom ['aycca:

[ X+ Xp+ X3+ X4= 0,
2X + Xo 4+ X3— X4 = 3,
— X —=Xo+ X3+ Xg= 0,

2%y —3X3 + 4X%4 =-9.

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

NuauBuayanabHoe 3aganne 2 (y KaKI0ro CTyJAeHTa CBOWl BAPUAHT).
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,, a3, Q4 0a3uc IJMHEWHOH OOOJIOYKHU
L(a4, a,, as, a,) 1 KOOPAUHATHI OCTAIBHBIX BEKTOPOB B 3TOM Oasmce.

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

a, = (3; 3; 11; —3).
3. Jlokazath, uTO cuctemMa BEKTOpoB lq,l,,...,l, — oOpasyror 06a3uc m HaWTH
KOOPJMHATHI 3JIEMEHTA X B 3TOM Oaswuce.

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

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

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

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

153.’1 _4.]:2 - J.’3 ‘EJ.’+ - D,

+ ¥+ -y =
ntx i -x =0

L

NuauBuayanbHoe 3a1anue 3 (Y KasKI0r0 CTyJeHTa CBOM BapUAHT).
— __ AN
1. Jlams BexTopel A U D . Haitru: 1)a - (b —571); 2)‘5‘; 3)cos(a, C), eciu
c=2a+b; 4)COS st @ ; 5)‘§+5‘; 6)Npga.

3=(4;5,6),b=(—2;—8;—6).



2. Ilannt Bextopsl @ ¥ D . Haittu: a) a-4b; b) npa(ZE — 36);

c) COS(— a+2b, 35} ,€CIH

a=3m-n,b=m+2n,|m=3 =2, (m , ﬁjz—.
3. Haiitu muoma/p napasienorpaMma, HOCTPOEHHOTO Ha BEKTOpax
— J— — — /\ —
c=a+4b n d=3a-b, ccm [a|=3, |b=4, (@, b)=150°.
4. Jlans Bepmmnabl nupamuasl ABCD: A (2, 1 0); B (5, 3, 1); C (O, 1 2);
D (4, 3,1). Haiiru:

1) nnomans Tpeyronsuuka ABC, 2) cos ZDAB,
3) seicory AABC, onymennyio us C na AB ,4) 06vem mupamuaer ABCD

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

1) ypaBHEHHS BCeX CTOPOH B 00IIEM BHUJIC,

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

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

4) tgA;

5) ypaBuenus npsimeix AE u AE,, mpoxogsamux mox yriom 45° k AC;
6) Touky B;, cuMMeTpuuHyto Touke B otHOCHTENBHO AC;

7) paccrosiaue ot Touku C 10 npsmoii AB;

8) ypaeHenue npsimoit CCy, mpoxosiiei napamienbHo AB;

BS

9) ypasHenue npsmoii CS, eciti Touka S Takasi, 4To —— = 2]

10)amuny croponsl AB; 11) muny meanansl AM;
6.CoctaBuUTh  ypaBHEHHWE  IUIOCKOCTH,  MPOXOJAIIEH  4yepe3  MIpSIMYIO

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

x—2y+z+5=0.

NuauBuayanbHoe 3a1anue 4 (y KasKI0ro CTyJeHTa CBOM BapUAHT).
1. SIBISAIOTCA 1M ClIeAyIONINE IPe0OpPa30BaHms BEKTOPHOTO NPOCTpaHcTBa R3
muHelHpiMU. Ecu npeoOpa3oBanue IMHEWHOE, TO HAWUTE €ro MaTpUILy B
ctanaapTHoM Oaszuce. [Tyctb x = (x4, X5, X3).

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



0) p(x) = (X1 + x2; X, — x3;x3 — 1).

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

MaTpHuIly rpeobpazoBanus @ + Y B 6a3uce by, b,.

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

-3 -1 3
A=(1 1 —3>,gl(x)=1+x+xz,gz(x)=1+3x+2x2
1 0 0

gz(x) = x + x?

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

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

JMaroHajabHbIN BuI. Ecin B HEKOTOpoM 0Oa3uce MaTpuila JIMHEHHOTO omepaTopa

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

MMEET CJIETYIOIINI BUI:



[Ipunoxenue 2

MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKON OEJEPALINN
®denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEbHOE YUPEXKICHHUE BBICIIIETO 00pa30BaHuUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(IBDY)

HKOJIA 9dKOHOMUWKHU U MEHEJIKMEHTA

OOHA ONEHOYHBIX CPEIACTB
no gucuuiuinie «IIpunoxkeHus JTUHETHON aared0pbl B IKOHOMHUKE»
Hanpasienue 38.03.05 «buznec-ungopmaruka»
dopma NMOArOTOBKMU: OYHAS

BiaaaguBocTok
2017



IHacnoopr
(oH1a OLIECHOYHBIX CPEACTB
no aucuuiuinie «[punoxkenus JUHeHON aJare0pbl B IKOHOMHUKE))

Ko n popmyupoBka
KOMIIeTEeHIIUH

Irtanbl GOPpMHPOBAHMS KOMIIETEHIIUH

METOABI JIMHEHHOW W BEKTOPHOW anreOpsl,

cUCTeMaTHU3ali HHpOpMaluK

3HaeT oOLIyI0 TEOpHI0 JHMHEHHBIX OMNEepaTOpOB H
CHUCTEM JIMHEHHBIX YpaBHEHUN
IK-22 ciocoOHOCTHIO
HCII0JIb30BaTh OCHOBHBIE METO/IbI
COCTaBJISITh 0OajaHCOBbIE COOTHOILICHUS H
€CTECTBEHHOHAYYHBIX IUCIUIIIMH . -
. CUCTEMbl  JIMHEHHBIX  ypaBHEHHH  IJiA
B IpOoeCCHOHATBHOMN
ymeer OTHCAHUS COLIMATbHO-9KOHOMUYECKUX
JEeSTENbHOCTH ISl TEOPETUYECKOTO
MPOIIECCOB M HUX JIMHAMUKH, KOMIIOHEHTOB
Y SKCIIEPUMEHTAIIEHOTO
NT-apxurekTypsl
UCCIIETOBAHUS
WHCTPYMEHTAJILHBIMHU CPEJICTBAMU JIMHEHHOM
— anreOpsl M aHATUTUYECKOW TEOMETPUHU A
TEOPETUYECKUX M OIKCIEPUMEHTAIbHBIX
MCCIIEOBAHUI
SHACT METO/Ibl TMHEHHON U MAaTPUYHOM aJreophl,
0OIIYI0 TEOPUI0 MATPUYHOTO UCUUCIICHUS
IK-23 criocoOHOCTHIO HCTIOIB30BATh J D P =
o . (dhopMHupOBaTH TAOIUIBI UCXOAHOU
COOTBETCTBYIOIIMN MaTeMaTUYECKUN .
uH(pOpMaIIUY B BUJE MATPUI] M TUHEHHBIX
armapaT ¥ HHCTPYMEHTaJIbHbIE ymeer
0IIepaToOpoOB, CO37aBaTh AJITOPUTMBI
CpencTBa ast 00pabOTKH, aHaTN3a U
00pabOTKU U aHaNM3a JaHHBIX
crucTeMaTu3aIuy HHHOpMaIu 1o —
WHCTPYMECHTAbHBIMH TBaMU JTMHCHHON
TeMe UCCIIeA0BaHUs pyM CPCACTBAMH JIMHCHHO
BiIaZeeT | anreOpsl A7 00paboOTKH, aHAIN3a U

KonTpoaupy OueHo4YHbIE CpeAcTBa
emMble
Ne | pasmensi / Koabl 1 3Tanbl GopMHPOBAHHUS _ | "POMEKYTO
n/n TeMblI KOMMeTeH Uit TRy Hasdt
HCIMILIHH KOHTPOJIb aTTecTanu
bl i
1 | Pasgen 1, T1K-22 KOHCIIEKT Bompocsr k
Tema 1, Tema (TIP-7); IK3aMEHY
2 N 5,8 -40 (
3HaeT METO/BI JIMHEHHOW W | KOHTPOIbHAS VO -1)
Pazpen 21, BEKTOPHOI anreOpsl, 0oOWLYIO | paGora 1-3
Tema 1, Tema TEOPHUIO JIMHEHHBIX | (TTP-2);
2 OIepaTopoB u CHCTEM
Pazzen 3, JIMHEWHBIX YPaBHEHUN na3 1-6
(TTP-13, TIP-
Tema 2, Tema 15)
3
Paznen 4, Ymeer COCTABIIATh | KOHCIEKT Bonpocer k
OanancoBble cooTHomienuss u | (ITP-7); 9K3aMeHy 1,




Tema 1, Tema CHUCTEMBI JWHEHHBIX | KOHTponbHas | 5,8 -40 (
2 ypaBHEHW# ans  omucaHus | padora 1-3 YO -1)
Paszen 6, COITMATbHO-9KOHOMHUYECKHUX (T1P-2);
nporeccoB W ux auHamuku, | U3 1-6
p g KOMITOHCHTOB UT- | (ITP-13, ITP-
a3/1eI o, APXUTEKTYPHI 15)
Pasyien 9 KOHCIEKT Bonpocs! k
Bnaneer uncrpymenrtanbubivu | (ITP-7); 9K3aMEHY
CpeACcTBaMu nuHelHoM | kouTpoabHas | (YO -1)
anreOpsl M aHaTUTHYECKOU | pabora 1-3
reometpun st Teoperuueckux | (ITP-2);
u sKcnepuMeHTanbHbIX | /13 1-6
HCCIIEIOBAaHUI (ITP-13, ITP-
15)

2 Pasnen 1, T1K-23 KOHCIIEKT Bormpocs k
Tema 1, Tema (ITP-7); 9K3aMCHY
2 3HaeT METO/Ibl JINHEUHOU 1 koHTpossHas | (VO -1)
Paszen 2| MaTPUYHOU anreOphl, oomyro | padora 1-3
- { T, TECOPHIO MATPUYHOI'O (I1P-2);

cMa 1, lema UCYHCIICHUS NA3 1-6
2 (IP-13, TIP-
Pasnen 3l, 15)
Tema 2, Tema KOHCIIEKT Bompocs! k
3 Ymeer popmupoath Tabiuusr | (I1IP-7); AK3aMEHYy
Pasnen 4 UCXOHOM nH(pOpMaIu B Buae | koutpoabHas | (VO -1)
Tema 1. Tema MaTpHI] U JTMHEHHBIX pabora 1-3
’ ’ OIepaTopoB, CO3/1aBaTh (I1P-2);
aIrOpUTMBI 00paObOTKU U a3 1-6
Pasnen 5, aHaAJINU3a JAHHBIX (ITP-13, ITP-
Paznen 7, 15)
KOHCTIEKT Bompockr k
Pasnen 8, Brnageer nHCTpYMEHTATLHBIMA (ITP-7); JKsamMerty
Pasmen 9 N koHTpossHas | (VO -1)
A CpeICTBAMU JIMHEHHOM aGota 1-3
anreOpsl st 00paboTKH, ](OHP-Z)'
3?{21:33 ;/I ;I:ICTeMaTI/BaI_[I/II/I VI3 1-6
pMant (ITP-13, TIP-
15)

Il. lIkana oueHnBaHusi ypoBHA C)OPMUPOBAHHOCTH KOMIIETEHIM 110
aucuuiuinHe «[IpunoxkeHust JJIUHeHON aJared0pbl B 9KOHOMHUKE)

Koa n
Jrtansl GOPMUPOBAHUSA
¢opmynaupoBka KPUTepPUH NoKa3aTeJn
KOMIIETEHIIHH
KOMIIETEHIIMH
TIK-22 crmocoOHOCTRIO | 3HAET METOAbl JUHEWHON W | 3HaHUE OCHOBHBIX — CIIOCOOHOCTBH

HCIIOJIB30BaTh
OCHOBHBIE METOIBI
€CTECTBEHHOHAYYHBIX
JIHMCIUILIAH B

(TmoporoBsIit
YPOBEHB)

BEKTOPHOW  anreOpHl,
o0uryro TEOPUIO
JIMHEUHBIX

OIepaTopoOB U CUCTEM

MOHATUH U TeOpeM
JMHEHHO! anreOpsl 1
AHAIUTUYECKOU
TEOMETPUH U UX

HCIOJIb30BaTh METOBI U
MOJIENT MaTeMaTHKH
JMHEHHO! anreOpsl 1
AHAIUTUYECKOU




npodeccroHaNbHOM JIMHEHHBIX MIPUMEHEHUE K TEOMETPUHU ISl PEILICHUS
JIeSTeIbHOCTH 1JIS ypaBHEHUI KOHKPETHOU SKOHOMHUECKUX 33734,
TEOPETHIECCKOTO U SKOHOMHUYECKOH — crocoOHOCTh
9KCIIEPUMEHTAILHOTO CHUTYaIn 000CHOBAThH MPUMEHECHHE
HCCIIEIOBaHUS TEOPETHIECKUX 3HAHUH K
PELICHUIO KOHKPETHBIX
3a1a4
yMmeeT COCTAaBJIATh YMeHne IpUMEHUTh | — CocoGHOCTh
(mpomBUHYT | GamaHCOBBIE METO/bI JINHEWHOU 00paboTaTh NCXOIHYIO
bIif) COOTHOILICHUS u | anredpsl u uHpopmanuio c
CHCTEMbl  JIMHEHHBIX | aHATUTUYECKON MOMOIIBIO METO/I0B
ypaBHCHHI JUISL | TEOMETpUU JIJIst JMHEHHON anreOpsl U
OTHCaHUA peleHus aHAJTUTUYECKON
COLIMAJIBHO- KOHKPETHOMH TeOMETpHH;
9KOHOMHUYECKUX 9KOHOMUYCCKOM — CMIOCOOHOCTD PEIINTh
IpoIeccoB H  HMX | 3a4a4u KOHKPETHYIO 3aa49y 1
JVMHAMHUKH, 9KOHOMHUYECKH
KOMITOHEHTOB UT- 000CHOBATH MOIYICHHOE
ApXUTEKTYPHI pemeHne
BIIAZICET Brnanenne metogamu | — criocoGHOCTH BEIOPATH
(BBICOKHIA) peuIeHus 3amaq METOJI PEIICHHSI
HHCTPYMEHTAIbHBIMU - .
JIMHEHHOM anreOpel U | KOHKPETHOM
CpeIcTBaMHU 9 .
.. AQHATUTHYECKOH SKOHOMHUECKON 3a7auu
JIMHEIHON anreOpsl u . N
. TeOMETpHH; MOCPECTBOM JIMHEHHOM
aHAITNTHYECKOH
BJIQJICHUE METOAAMU | anreGpel,
TEOMETPUH ULt
MaTeMaTHYECKOTro MPOaHaIN3UPOBATH
TEOPETHIECKUX "
OTTUCAHUS MOJy4EeHHBIE PE3yNbTaThI
9KCTIEPUMEHTAIBHBIX
N IKOHOMHYECKHUX 1 000CHOBATH
HCCIIEJOBAaHUI i
TIPOIIECCOB; TIOJTy9EHHbIEC BBIBOJIB,
C/IeJIaTh NPOTHO3
3HaeT 3HaeT — CIoco0OeH MPUMEHUTD
(ToporoBeIii | METOJIBI IMHEHHON M | MHCTPYyMEHTApHiA BBIOpaHHEIH
YPOBEHD) MaTpUYHOM ayreOpsl, | JIMHEHHOW anreOpbl WHCTPYMEHTapHH JUIs
0OIIYI0 TEOPHIO JUISl KCTIONIE30BAHMS B | peIIeHHs KOHKPETHOM
MaTpPUYHOTO SKOHOMHYECKUX 3a7a4un
HCUHUCIICHUS HCCIIEIOBAHUAX
OM3HEC-TPOIIECCOB
yMmeer Ymenue — CIOCOOHOCTH
(mpoaBUHYT OCYILECTBIIATE cO0Op, | 06paboTarh HCXOAHYIO
M (dbopmupoBath
TIK-23 crioco6HOCThIO | BIi) . aHaiIus3 u o6pa60TI<y I/IH(bOpMaHI/IIO c
TaOIIMIIBI HCXOAHOM
HUCIIOJIB30BATh OKCIICPUMEHTAJIbHBIX IIOMOIIBIO
. uH(hOpMaLUK B BUJIE
COOTBETCTBYIOIINI . JaHHBIX U1 MaTeMaTHYECKUX
9 MaTpHIl U JINHEHHBIX
MaTeMaTU4YCCKUH peucHus METOH0B;
OIIepPaTopOB,
anmapar u KOHKPCETHBIX 3a/1a4 — CIOCOOHOCTh PEIUTH
CO3/1aBaTh AITOPUTMBI
MHCTPYMEHTAJIbHbIC KOHKPETHYIO 33/1a4y 1
00paboTKH U aHAIN3a
CpencTBa s JQHHBIX 9KOHOMHUYECKH
00paboTku, aHaM3a u 000CHOBATH MOIYYCHHOE
CUCTEMaTH3aLu’ pelieHue
uH(OpMaLuK 10 TEME | BiameeT Brnanenue metogamu | — criocoGHOCTH BEIOPATH
HCCJICIOBAHUA (BBICOKHIA) peueHus 3a1a4 MaTEeMaTU4E€CKUE U

HHCTPYMEHTAIbHBIMH
CpeACTBaMHU
JIMHEIHOW anreOphl
U1t 00pabOTKH,
aHanM3a u
CHCTEeMaTH3aLUH
nHdopmannu

JMHEeHHO! anreOpsl;
BIIAJICHUE METOIAMHU
MaTeMaTHIeCKOTO
OTIHMCaHMSA
SKOHOMHYECKUX
MIPOLIECCOB

WHCTPYMEHTAIbHBIE
cpenctsa st 00paboTKu
SKOHOMHUYCCKHUX
JIAHHBIX,
MPOAaHAIM3UPOBATE
MOJIyYE€HHBIC PE3YIIbTATHI
1 000CHOBATH
MOJYYEHHBIE BBIBOJIBI,
C/IeJaTh NPOTHO3




OueHoyHble cpeacTBa 1 NPOBEPKH C(POPMHUPOBAHHOCTH KOMIIETECHIMHI

Koa u popmynupoBka koMneTeHIIUN

Saganue

IT1K-22 crnmocoOHOCTE UCITOIL30BaTh
OCHOBHBIE METOJIbI ECTECTBEHHOHAYIHBIX
JTUCITATIINH B TIPpo(deCCHOHATBHON
JEATEIBHOCTH ISl TEOPETHYECKOTO U
AKCIIEPUMEHTAITHHOTO MCCIICAOBAHMS

1.Ilycts onpenenurens MaTpuIisl A paBeH 7. CyiiecTByer
n oOpaTHas MaTpulla AJ1sl MaTpUIBl A U 4eMy paBeH ee
OTIPEICTTUTEID?

2. Pemmte cucreMy nuHEHHBIX ypaBHeHHI MeTonoM ['aycca
2x1 - xZ - x3 =4
3xq +4x, — 2x3 =11
3x1 — 2x, +4x3 = 11

ITK-23 cnocoGHOCTh UCTIONB30BATh
COOTBETCTBYIOILIUIA MaTeMaTUUECKUI
anmapar ¥ HHCTPYMEHTAIbHbIC CPE/ICTBA
JUTsl 00pabOTKH, aHAIM3a U
CHUCTEMATH3aIUH WHPOPMAITUH IO TEME
UCCIICIOBAHUS

1. JImHEeWHBIN OoTIepaTop ¢ MEPEeBOIUT OA3UCHBIC BEKTOPA €,
U e, B DJIEMEHTHI A U A, COOTBETCTBEHHO. Haiinure
COOCTBEHHBIE 3HAYCHHUSI 1 COOCTBEHHBIE BEKTOpA OIlepaTropa

Q.
a, = 2eq + 5e,; a, = 4e; + 3e,

2.Ilycth MaTpuIia TMHEHHOTO TTpeoOpa3oBaHus B Oaznce

€1, €, UMeeT BHJI;

_(1 -2
1=(; )
HaiinuTe pa3mepHOCTh U 0a3uc sapa TaHHOTO
npeoOpa3oBaHHs.

3aq9THO-3K3aMeHaHI/IOHHLIe MaTEepHaJIbI

(o1leHOYHBIE CPeACTBA MO MPOMEKYTOYHOIN ATTECTAIMUA M KPUTEPUH OL[EHKH)

Bomnpocs! k 3k3aMeny

1. Marpuniel W OIepanuu

TUCTPUOYTUBHOCTH.

HaJ  HUAMHU. J[OKa3aTeabCTBO  CBOMCTBA

2. JleMMbI 00 YMHOKEHUU MaTPUI] HAa TPAHCBEKIUIO U JUATOHAJIBHYIO MATPHUILY.

3. Onpenenurens MaTPHUIIBI
OTPEACITUTEIIS.

4. CBoiicTBa ornpeaeanTenei.

pasmMepHoctu N. Teopema OCHOBHas JJiA

5. Teopema 0 pa3noKeHUH MATPUILIbI B MPOU3BEICHUE HECKOJIBKUX TPAHCBEKIUN

151 JIHaFOHaHBHOﬁ MaTpHIIbI.

6. Teopema O pPaBHOCHMJIBHOCTH YCJOBHM [UIsl CYyIIECTBOBaHUS OOpaTHOM

MaTpHUIIbL.




/. Teopema 00 onpenenuTeny NPOU3BEACHUS JBYX KBaJPATHBIX MATPHIL.

8. Cucrema nMMHEWHBIX ypaBHEeHM. OCHOBHBIE TIOHATHS M MATPUYIHAS 3aITHCh.

9. Teopema O CyIIeCTBOBAHUM PEUICHUSI HEBBIPOKICHHOW CHCTEMbl JTMHEHHBIX
ypaBHeHuii (popmynsl Kpamepa)

10.Teopema o dhopmyiie JIJIsl BRIYUCIECHUS 0OOpaTHON MaTPHIIbI.

11.Meton I"aycca pelieHus: CUCTeMbl TUHEHHBIX YPaBHEHUH.

12.Beruucnenre  OOpaTHOW  MATpPUIlLI C  TIOMOIIBIO  DJIEMEHTapPHBIX
npeoOpa3oBaHUM.

13.JIuneiinoe npoctpancTBo. [IpocTeiiime cBoiicTBa TMHEHHBIX TPOCTPAHCTB.

14.JTuHeiiHasi 3aBUCUMOCTh BEKTOPOB. PAaBHOCUIILHOCTD JIBYX ONPEICICHUM.

15.ba3uc mpoctpanctBa. Teopema 00 omepamusx CIOKEHUHM U YMHOXKEHHHM Ha
YHCJIO B IMHEHHOM MPOCTPAHCTBE C (PUKCUPOBAHHBIM 0A3HCOM.

16.Pa3mepHOCTDb JIMHEMHOTO MPOCTPAHCTBA. TeopeMa o0 N JIMHEHHO HE3aBUCUMBIX
AJIEMEHTAX B MPOCTPAHCTBE Pa3MEPHOCTH N.

17.Panr matpuibl. CiocoObl BEIYUCIECHUS PaHTa MATPHULIBI.

18.Teopema o GazucHOM MHHOpe. Teopema O paBEeHCTBE HYIIO OIPEIACITUTEISA
MaTpHUIIBI.

19.Teopema Kponekepa-Kamennu o COBMECTHOCTH CUCTEMBI.

20.JIuneitnpie mognpocTpaHcTBa. [Ipumepsr.

21.Teopema O pa3sMEPHOCTH ITUHEHHOTO MPOCTPAHCTBA, B KOTOPOM HMEETCS
0a3uc U3 N HIEMEHTOB.

22.0aH0pOIHAs cHCTeMa JIMHEWHBIX ypaBHEHUH. MHOXeCTBO ee perieHuid. CBs3b
PELIEHUN OTHOPOAHOW U HEOTHOPOJHOM CUCTEM.

23. OyHIaMeHTalIbHAs CUCTEMa PEIIEHUN OJIHOPOJIHON cucTeMbl. Teopema o
crioco6e noctpoenust GCP.

24.JluneliHble oneparuy HaJl BEKTOpaMH U WX CBoMcTBa. [Ipoekims BekTopa.

25.Paznoxenue BekTopa o optam. Hampapisronire KOCHHYChI BEKTOPA.

26.CkaysipHO€ MPOU3BECHNUE BEKTOPOB.

27.Jlenenue oTpe3ka B JAHHOM OTHOIIICHUHU.

28.BekropHoe mpousBeaeHue BeKTopoB. CBOMCTBA.



29.BexTopHoe mpou3BeieHue BEKTOPOB B KOOPAUHATHOM opme.

30.CmemianHoe mpou3BeieHne BeKTOopoB. CBOMCTBRA.

31.YpaBHeHue npsiMOi Ha MIIOCKOCTH.

32.IlonsapuHas cucrema koopauHat. HopmansHoe ypaBHeHHe mpsiMoid. PaccTosiHue
OT TOYKH JIO TIPSIMOIA.

33.Yron Mexay npsaMbIMU. Y CIOBUS MapayIeIbHOCTH W MEPIEeHIUKYISIPHOCTH
MPSMBIX.

34.HopmanbHoe 1 00111ee ypaBHEHHS TIIOCKOCTH.

35.CBsi3Ka TUIOCKOCTEH. YpaBHEHHE TUIOCKOCTH, MPOXOAIICH Yepe3 TPU TOUKH.
VYpaBHEHUE MIIIOCKOCTH B OTPE3KaX.

36.Yron MEXTY IUIOCKOCTSIMHU. YcnoBus napauieIbHOCTH u
MIEPIICHIUKYJIIPHOCTH IUIOCKOCTEM.

37. Ilpsimast muHUs B mpocTpaHcTBe. [lapameTpuueckoe, KAHOHUYECKOE U 0011Iee
ypaBHEHUS TIPSIMOIA.

38.Yron  Mexay ABYMA ~ OpSAMBIMHA.  YCIOBHS — MAPAUICNBHOCTH U
NEPHEHAUKYISIPHOCTH MPSIMBIX.

39.1Ipsimast v TIIOCKOCT.

40.JIuneiinpie oniepaTopbl. MaTpuila TMHEHHOTO MPEOOPa30BAHUS.

41.VI3MeHeHre MaTpuIlbl JUHEHHOro MnpeoOpa3oBaHusl MPHU MEPexoj/ie K HOBOMY
Oazucy.

42.51npo u oOpa3 TMHEHHOTO ornepaTopa.

43.Teopema 0 pa3MEepHOCTSX siipa U oOpa3a JMHEHHOTO MpeoOpa3oBaHUsI.

44 .Onepauuu HaJl IUHEHHBIMU OTIEPATOPAMH.

45.Teopema 0 MaTpuIlax CyMMBI U TIPOU3BEACHUS JTMHEHHBIX TIPEOOpa30BaHUM.

46.Teopema 0  PaBHOCWIBHOCTH  YCJIOBUM  JJIS  HEBBIPOXKIACHHOIO
npeoOpa3oBaHMUs.

47.XapakTepuCTHUECKNT MHOTOUJIeH JHMHEeWHOro oneparopa. CoOCTBEeHHBIC
YyHClia ¥ BEKTOPa JJUHEMHOTO OIepaTopa.

48.Teopembl 0 AMArOHATHLHOM BHUJIE MATPHUIIbI JIMHEWHOTO ONIepaTopa.

49.Teopema ["'amunibroHa-K311 0 KOpHE XapaKTepUCTUYECKOTO MHOTOUJICHA.



50.EBknuaoBo npoctpanctBo. [Ipumepsl. HepaBenctBo Kommu-bynskosckoro.
51.Teopema 06 OPTOHOPMUPOBAHHOM Oa3HCE B €BKIUIOBOM IPOCTPAHCTBE.
52.HopmupoBansslie npoctpaHcTBa. CBOICTBaA.

53.IIporiecc opTOroHaTU3aMU CUCTEMbI HE3aBUCUMBIX BEKTOPOB.

S4.Ilonste kBazpaTUuHOM (opmbl. Marpuna, AUCKPUMHUHAHT M paHr

KBaJIpaTUYHOU (DOPMBI.

55.Kanonuueckuit Buj kBaapaTuuHoil Gopmbl. [lpuBeneHne KBaapaTUYHON
(opMBI K KaHOHUYECKOMY BUAY MeToIoM Jlarpanxa.

56.HopmanbHbiii BUJ KBagpaTHdHOW (HOpMBI. 3aKOH MHEPUUU ACHCTBUTEIHHOU
KBaJpaTUYHON (POPMBI.

57.3HaKoonpe/IeJIeHHbIE U 3HAKOIIEPEMEHHbIE KBaJpaTuyHble popMbl. Kputepuit
CuinbBecTpa 3HAKOONPEAECICHHOCTH KBaJAPATUIHOU (POPMBI.

58.1lpuBenenne KkBagpaTUyHOM (POPMBI K KAHOHHYECKOMY BHIYy C ITOMOILBIO
OpPTOTOHAJIBHBIX MpeoOpa3oBaHuil (IpUBEIECHUE KBAaJApaTUUYHOM (QOPMBI K
TJIABHBIM OCSIM).

3agaum Ha 3K3aMeH

1.Bepao 1u paseHctBo (A-B)T = AT - BT, ob6ocuyiite, npuseaute
nokasarenbcTBo, re (A)T — onepaius TpaHCIOHMPOBAHUS MATPHIL.

2. Ilyctb A — xBagpaTtHas maTpunia pasmepHoctd 4. Urto mpowusoiimer c
MaTpuLel A, eciii pacCMOTPETh MaTPHILY:

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

3. JIOKaXHTe, YTO ONpPENEIMTENL BEPXHETPEYTONbHONW MaTpulsl A (a;; = 0,
€CIIn i>)) paBeH IIPOU3BEICHUIO JAArOHAJIbHBIX 3JIEMEHTOB
|Al = a1 - azz * " Q.

4. Kak U3MEHUTCS ONpPEIEIUTENb MOpsiAKa N, eciu:

a) y BCEX €ro 3JIEMEHTOB U3MEHUTh 3HAK Ha MPOTUBOIOJIOKHBIN;
0) ero mepBbIil CTONOEI] MOCTAaBUTh HA IMOCJIEIHEE MECTO, a OCTAJIbHBIC

CTOJIOLIBI CIBUHYTD BJIEBO, COXPAHSIS X PACIIOJIOKEHHUE.



5. Paznoxure matpuiyy A = (1 21) B BUJIC MPOU3BEIICHUS JTHMArOHAIbLHON

2

MaTpPHIIbl U HECKOJIBKUX TPAHCBEKIIHM.
6. [lyctes ompenenurens Matpuilbl A paBeH 7. CymiecTByer Jin oOpaTHas

MaTpulia JIJIsi MATPULIBI A U YEMY PaBEH €€ ONpPeAeTUTENh?

1 0 O
7. Halimute onpenenurenb MaTpuibl X, eciiu A = (0 2 0), |B| =12 n

3 -1 3
AX = B.
ay +bx =c
8. Cucrema {cx + az = b umeer emUHCTBEHHOE perieHue. Jlokaxwure, 4TO
bx+cy=a
abc # 0.
ay +bx =c
9. Pemmte cucteMy JTMHEWHBIX YpaBHEHUN {cx +az = b, ecu abc # 0.
bx+cy=a
1 0 O
10. Ecou A=|0 2 0. CymectByer au oOpaTHas Marpuia st
3 -1 3
Matpuiiel A? Eciiu 1a, TO BBIYUCIIUTE €€.
11. Pemnre cucrteMy JIMHENHBIX YpaBHEHUN MeTOOM [ 'aycca

2x1 — Xy — X3 =4
{3.7(1 + 4‘X2 - ZX3 = 11
3x1 - 2X2 + 4X3 = 11
OtBet: X1 = 3, X, = x3 = 1.
12. Pemute cucteMy JIMHEWHBIX YpPAaBHEHHM C MOMOIIbIO OOpaTHOMN
MaTpPHUILIbI

{3x1 + 5x2 == _9
2x1 +3x, = —6

13. SIBasieTcs 1M MHOXKECTBO KBaJPATHBIX MAaTPUI[ BTOPOTO MOPsIIKa BUA:
a) {A = (aij)| a1+ az; = 1}
0) {4 = (a;)l a;; = —a;}
B){A = (a;;)| trA = ay; + ay, = 0}

JIMHENHBIM POCTPAHCTBOM.



14, [TokaxxuTe, 4TO €CIU CUCTEMA BEKTOPOB €, ..., €, COIAEPKUT HYJECBOU
BEKTOp, TO OHa Oy/EeT IMHEHHO 3aBUCHUMOM.

15. JIOKa)XuTe, 4TO eq,€,,e3; — o0pasyloT Oasuc B R3 wu Haiigute
KOOPJIMHATHI BEKTOPA X B 3TOM Oa3uce:

e;=(1;1;1),e, =(1;1;2),e5 =(1;2;3), x = (6;9;14).

16. HalimuTe ©0a3uc B IpOCTPAaHCTBE MAaTpHI] KBaJIpaTHBIX MHOpsAIKa 2
A= (aij) TaKuX, 4TO A;j = Qjj.

17. Haiinute Bce 3HaYeHHsS A, TpU KOTOPBIX BEKTOp D JMHEHHO
BBIPAKAETCS Yepe3 BEKTOPHI A4, Ay, d3.

a, = (3;2;6),a, =(5;1;3),a; =(7;3;9), b = (4; 2;5).
18. BoersicHuTE, SBIIAETCS JM CIEAYIOIIAs CUCTEMA BEKTOPOB JIMHEWHO

HE3aBUCUMOM:

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

19. Hailigute pasMepHOCTh TMHEHHON 000JI0UYKH BEKTOPOB:
a, = (1;2;3;4), a,=(2;3;4;5), a;=(3;4;5;6), a,=
(4;5;6;7).
20. B nmnpocTpaHcTBE MHOrOWJIEHOB CTeNEeHM < 3 paccMaTpHUBaEeTCs

MHOKECTBO MHOTOWICHOB C JOMOJMHUTENbHBIM ycimoBueM f(0) = 0. SIBasercs iu
3TO MHOKECTBO JIMHEMHBIM NMPOCTPAHCTBOM. Ecin Aa, TO KakoBa €ro pa3MepHOCTb.
21. OOGpa3yIoT U BEKTOpa d;, d,, d3 Oa3uc B mpocTpaHcTse R3.

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

22.  JlumeiiHoe  mpeoOpasoBanme  @:R3 > R®  wumeer  marpumy
2 1 -1
A=11 1 1
4 2 -2

B HekoTopoM Oazuce. Halinure Ker ¢.

23. Ilyctes maTpuia JIMHEWHOro mpeoOpa3oBaHusd B Oasuce e;,e, UMeEeT

4= o)

HaiinuTte pasmepHOCTh U 6a3uc sipa JTaHHOTO MPeoOpa30BaHMUS.

BUJ:



24, B tpeyronbauke ABC touka M cepeauna ctoponsl AB. Haiinurte
BEKTOP CM.ectu CA=a,CB = b.

25.  OmpejelnTb U IOCTPOUTH BEKTOp ¢ =d X b, ecnu @ = 27+ 37,
b =37+ 2k, tne T,7, k— OpTHIL.

26.  BprumciuTh  yroia  MEKAYy — JHArOHAISIMH  IapajuiesorpaMma,
[OCTPOEHHOTO Ha BekTopax d = 20+, b = —2] + k, tne 1, ], k — opTsL.

27. Hanbl Touku A = (2;4;—2), B = (—2;4;2). Ha npsimoit AB naiitu
Touky M, KoTopas aenuT orpe3ok AB B oTHomeHuu A = 3.

28. BekTop cocrapnser ¢ ocamu OY u OZ yraer 60° u 120°. Kakoii yron

OH cOCTaBIsIeT ¢ ockio OX?

29. Brruncnuth miomaap napaiiesorpaMma, oCTPOEHHOTO Ha BEKTOpax
d=(6;3;—-2),b=(3;-2;6).

30. Haiimute 00beM TpeyrosibHOU nmupaMuisl ¢ BepimHamMu A = (2; 2; 2),
B=(4;3;3),C=(4;5;4),D = (5;5;6).

31. CocraButh ypaBHeHue Meauanbl AE B TpeyroyibHUKE ¢ BEpIIMHAMHU
A=(-2;0),B=(2;4),C=(40).

32, Haiitn paccrosane ot touku A = (9;—11) go mpsmoit 5x — 6y +
11 =0.
33.  Haiitu mpoekumro Touku A = (10; 14) na npsmyto l: 4x + 3y — 7 =

OtBet: P = (—2;5).
34.  UYepes touky M(—1;2;3) npoBeacHa MIOCKOCTh, MEPIEHINKYIAPHAS

pannyc-BeKTOpPY OM. Hanmmmre ee YpaBHEHHE.
Oter: x — 2y — 3z — 14 = 0.
35. Haitgure HOpMaJIbHBIN BEKTOP INIOCKOCTH, TPOXOISIIEH YEPE3 TOUKHU
M, =(1;-12),M,=(2;1;2)uM; = (1;1;4).
Otger: N = (2;-1;1).



36. Hamnucarpe ypaBHEHHE MIIOCKOCTH, MPOXOJSIIEH uepe3 TOuku M; =
(=1;-2;0), M, = (1;1; 2) u nepneHIUKYISIPHON K TUIOCKOCTH X + 2y + 27 —
4 = 0.

Otger: 2x — 2y +z—2 = 0.

37. s ypaBHEHUs IPsIMOi

{x+2y+3z—13=0
3x+y+4z—-14=0

3anMcaTh KAHOHUYECKOE YpaBHEHUE MPSIMOIA.

x-3 y-5 z
OtBeT: — =— = —
1 1 -1

38. Haiitu yron npsmoi:

{x=22—1
y=-2z+1

C TPSIMOIA, TPOXOIAIICH Yepe3 Havano KoopaAuHatT u Touky (1; —1; —1).

1
OtBeT: cos @ = NG

39. Haiinure Touky mepeceueHuss mnpsmoil x =2t—1, y=t+ 2,
z =1 —t cmnockocteio 3x — 2y + z = 3.

Otser: (5;5; —2).
40. SIBIAIOTCA W TUHEUHBIMU CIICYIONINE OTOOPAKEHUSI:

a) VxeR3, x = (x1, x5, x3) @(x) = (x3,%3,%; + 2%;)

6) p(x) = (X1, %, + x5, x3 + 1)

B) VA — MaTpullbl KBaIpaTHOM pa3MepHOCTH N

@ (A) = AT — onepanus TpaHCHOPMUPOBAHMS MATPHII.

41. Martpuiia TuHEHHOTO oneparopa ¢ B 0azuce e;, e, UMeeT BUI:
A= (_1 _2).
5 0
Haiigure MaTpuIly JIMHEHHOTO orepaTopa B 6asuce e; = 2e; — e,
e, = —3e; + 2e,.
42.  TlycTh ¢ nuHElHBIH onepatop @: R — R?, neiicTByromuii Ha BEKTOP

x = (x4, x,) caemyromum oopazoM @(x) = (x; + 2X,; Xy — 2X7).



HaiimuTe Marpuily JmHEHHOro omepatopa ¢ B 0Oasuce a; = (1;1),
a, = (1, 2)
43. Haitnute pasmepHOCTh 1 6a3uc siipa U oOpasa JUHEHHOro oreparopa

¢ , KOTOPbIH B HEKOTOPOM Oa3rce UMeeT MaTPUILY

1 -2 3
A=(2 1 0
3 -6 9
44.  Tlycts ¢ u Y nuHeiiHble npeobpaszosanus @:R3 - R3, yY:R3 - R3

takue, 910 @(x) = (X1 + X3, X + X3, X3 — X1), Y(x) = (x; + x, —
X3, Xy + X3 — Xq, X3 + X3) JUIs JIFOOOTO BEKTOpa X = (X1, X3, X3).
Haiinure maTpuily TMHEMHOTO oniepatopa ¢ * i B CTaHAAPTHOM Oasuce.
45.  Tlycts ¢ u  nuHelHBble npeoOpasoanus @: R3 — R3, Y:R3 —» R3
takue, 4To0 @(x) = (%1 + x5, X5 + X3, X3 — x1), Y(x) = (x; + x5 —
X3, X5 + X3 — Xq, Xy + X3) JUIs JIFOOOTO BEKTOpa X = (X1, X3, X3).
Haiinure wmatpuily JMHEHHOTO omepaTtopa @ +1 B CTaHIApTHOM
Oasuce.
46.  Sensgercs nu mpeodOpasoBanue @:R? — R? Ttakoe, urto @(x) = (x; +

2X5,X5) I 1r000ro x = (X1, X, ) HEBBIPAKICHHBIM.

47. JIuHelHbINA onepaTop ¢ 3aJaH MaTPULICH:
0 3 0

A=|3 0 0

0 0 3

B HEKOTOPOM 0asuce ey, €,, €3. BBIACHUTH SBJISICTCS JIU BEKTOp X = €4 + e, +

2e3 cOOCTBEHHBIM BEKTOPOM 3TOTO JINHEWHOT'O ONepaTopa.

48. JluneitHpiil onepatop B 6a3uce e, e, 3aJ1aH MaTPHUIICH:
1 0
A= :
2 3
Haiimute 0a3uc B KOTOpPOM JIMHEWHBIH OMEpaTop HMMEET JIUaroHajJbHYIo
MaTpHILy.
49. Haiimute Bce COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHUS

JUHEHHOTO oTepaTopa ¢, 3aJJaHHOTO B HEKOTOPOM 0a3nce MaTpHIlei:



50.

o1.

52,

53.

0 1 0
-4 4 0
-2 1 2

[IpoBepbTe siBiseTCss Jid  (DYHKOWS 3aJaHHAs HA MHOYKECTBE
KBaJIPaTHBIX MATPHUI] PA3MEPHOCTH 2 BHJA:
f(A,B) = tr (ATB)
CKaJSIPHBIM TIPOU3BEICHHUEM.

Omnpenenure 3HaYCHHWs mapamerpa A, IMPH KOTOPOM BEKTOpa e; =
\/ig(l;/l; 2), e, =%(1;—1;/1) OPTOTOHAIBHBI W  BXOASAT B
OpPTOrOHANBHBIH 6a3uc npocTpaHcTBa R3.

MoeT M B TPOCTPAHCTBE MATPHUI[ KBaJpaTHBIX IOpsaka 2 B
KayecTBe HOPMBI 3yeMeHTa A  BeicTymath Qynkuusa ||A| =
Jtr (ATA).

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

MIOCTPOITE OPTOHOPMUPOBAHHBIN Oa3HUC.

KpuTtepum oieHKH CTyIeHTAa HA IK3aMeHe 10 JUCIUIJINHE

«IIpunoxkeHus1 TUHEHHOH aJre0pbl B IKOHOMUKE» (IIPOMEKYTOYHAS

arrecTanus — 3K3aMeH)

Banasl
(pefiTHHrOBO
1 OIICHKH)

Ouenka
IK3aMeHa
(cranmapTHas)

TpeGoBanus K c(pOPMUPOBAHHBIM KOMIIETEHIIUSIM

86-100

OneHka «OTIMYHO» BBICTABIISIETCS CTYAEHTY, €CIM OH TIIyOOKO H
MPOYHO  YCBOWJI  TNPOTPAMMHBIM  MaTepuall,  HCYEpIbIBAIOIIE,
MOCIIEA0BATENBHO, YE€TKO M JIOTMUECKH CTPOMHO €ro M3JlaraeT, yMeeT
TECHO YBS3bIBATh TEOPUIO C MPAKTUKOW, CBOOOJHO CHPABISACTCS C
3aJa4aMH, BOMPOCAaMU M JPpYrMMHM BHJaMU TNPUMEHEHHS 3HaHUH,
«OMAUYHOY N
MpUYEM HE 3aTPyIHSAETCS C OTBETOM IPH BUIAOM3MEHEHWM 3a/1aHUH,
UCTIONIb3YeT B OTBETE MaTepual MOHOTpadUYecKoi JHTepaTyphl,
MIPABUIBHO 000CHOBBIBAET MIPUHSTOE pelieHue, BIIa/IeeT
Pa3HOCTOPOHHMMH HaBBIKAMH M MIPHEMaMHU BBIITOJIHEHUS MMPAKTHIECKUX

3a1a4.

76-85

OHeHKa «XOpoI1o» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marepualli, rpaMOTHO W IO CYHICCTBY H3JAara€t €ro, HE [JOITyCKas
«xopouto» CYHICCTBECHHBIX HETOYHOCTEHd B OTBETEC Ha BOIIPOC, MPaBUJIBHO

IMPUMECHSCT TCOPECTUUYCCKUE IIOJIOKCHHUA IPU PEHICHUU IMPAKTHYCCKHUX

BOIIPOCOB U 3aJia4, BJIaACCT HeO6XOZ[I/IMBIMI/I HaBbIKaMH1 U IIpUEMaMHU UX




BBITIOJTHCHUM .

OlLieHKa «yAOBIECTBOPUTEIBHOY BBHICTABISICTCS CTYACHTY, €CJIM OH UMEET
3HAaHUS TOJILKO OCHOBHOTO MaTephalia, HO HE YCBOWI €ro JeTaleH,
JIOITYCKaeT HETOYHOCTH, HEJIOCTATOYHO IPABIIIBHBIE (OPMYIHPOBKH,
HapylIeHUsT  JIOTMYECKOM  MOCIEAOBATEIBHOCTH B HM3JI0KEHUU
MPOrPaMMHOTO MaTepuajia, MCIBITHIBAET 3aTPYAHEHUS MPH OTBETaX Ha
JIOTIOTHUTEIHHBIE BOIIPOCHL.

«y008remsopu
75-61 > P

MenbHO»
MeHee 61 «HEYO081emB0

DUMENLHOY

OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCA CTYACHTY, KOTOPBIA HE
3HAaeT 3HAYMUTEIPHOW YacTH NOpPOrpaMMHOIO0 Marepuaja, AOMYCKaeT
CYIIIECTBEHHBIE OIMOKH, HEYBEPEHHO, C OOJBIINMHU 3aTpPyTHEHUSIMHU
BHITIONHSET  TNpakTHueckue  pabotel. Kak  mpaBwmimo,  oreHKa
CHECYOOBJICTBOPUTCIIBHO» CTABUTCA CTYACHTAM, KOTOPLIC HE MOTYT
MPOJOJDKATE ~ OOydeHHMe  0e3  JOMONHUTENHHBIX  3aHATHA 10
COOTBETCTBYIOLIEN JUCLUILIUHE.

OueHouvHbIe cpeacTBa s TeKkyled arrecrauuu (tunosbie OC nmo

TeKyllel ATTeCTANNH U KPUTEPUH OLEHKH 0 KAXKIOMY BHIY

arrecranuu no gucunivinie «Ipuioxkenus JuHeiiHo# ajaredpol B

IKOHOMUKE)

Koutpoabnas padora siBisiercss GOpMOii KOHTPOJIS YCBOEHUS CTYICHTaAMHU

HpaKTI/I‘ICCKOﬁ 4aCTHu Kypca. BrimonaseTrcs CTyACHTAMM BO BPEM:A IMPAKTHYCCKHX

3aHATUA TIO 3aBEPUICHUI0 M3YYEHUs NPAKTHUYECKOM YacTH paslelioB Kypca.

KonTponbHas paboTta craercss mMpenojaBaTell0 Ha MPOBEPKY M OLICHUBAETCSA B

dbopme audpepeHIupoBaHHOTO 3a4eTa.

KontponbHast paboTa cuuTaercs BBIMOJHEHHOW YCHENIHO MPH MOJYy4YCHUH

OICHOK «OTJIHUYHO», «XOpomo» HIN «YyAOBICTBOPUTCIHLHO. HpI/I IMOJIYUYCHNHU

OIICHKU «HEYIOBJIECTBOPUTEIHHO» KOHTPOJIbHAS paboTa CUMTACTCS HE CIAHHOM, a

COOTBETCTBYIOIIUN pa3jie] NPaKTUKyMa HEYCBOCHHBIM.

CryaeHTy npeaoCcTaBiseTCsl BO3MOKHOCTh NIEPECAATh KOHTPOJIbHYIO paboTy

OJIMH pa3 BO BpCM:1 KOHCYJ'IBTaI_II/II\/JI Mo AUCHUINIMHE C MMOJIYYCHHUCM OLICHKU Ha OJIMH

0aJuT HUXKE.

Bonpockl, BBIHOCMMBIE HA KOHTPOJIbHbIE Pa00ThI




Kontrponbnasi padora Nel mnpegHazHaueHa [Uisi IPOBEPKM KayecTBa
OCBOCHHSI CTYJIECHTaMH CIEIYIOIMX KOMIIOHEHT Kypca (B COOTBETCTBHH C

MIPOTPaMMON):

1. YMHOxeHHne MaTpull. BerurciieHne onpeieuTenei.

2. Beranciienue oOpaTHOM MaTpHIIBI.

3.Pemenue cucreM JIMHENHBIX aNreOpandeckux ypaBHEHUH.

KonrpoabHass padora Ne2 mnpenHazHadeHa JUisi IIPOBEPKH KadecTBa
OCBOEHHUSl CTYJIEHTaMH CIEIYIOIIUX KOMIIOHEHT Kypca (B COOTBETCTBHUHM C

IPOrpaMMOi):

1. BeruuciieHue paHra MaTpHuil.

2. HaxoxieHne 00111ero pemeHusi CUCTEM JIMHEMHBIX YPAaBHEHHM.

Konrpoabnass padora Ne3 mnpeaHa3HaueHa J[Uisi HPOBEPKH KadyecTBa
OCBOCHHUS CTYyJACHTaAMHU CJEAYIOIMINX KOMIIOHEHT Kypca (B COOTBETCTBUU C

IPOTPaMMON):

1. JIuneiiHble TPOCTPAHCTBA.
2.Jluneitnpie mpeoOpa3oBaHUs H UX MATPHUIIHL.

3. EBxin10BBI MpOCTpaHCTBA.

Kpurepuu oieHKkM KOHTPOJIbHOI Pad0ThI

OueHka Omnucanue

Omauuno / 3aumeno 3aanus BHIMOIHEHBI TTOJTHOCTHIO U AOCOTIOTHO MTPABUIIHHO.

3amaHus  BBINOJHEHBl TOJHOCTBIO W TPAaBHIBHO, HO PpEIICHHE
Xopowio / 3aumeno
COZICP’KUT HEKOTOPBIE HETOYHOCTH U HECYIIECTBEHHBIE OIINOKH.

y008]l€m60pum€]leO/ 33.IIaHI/IH BBITIOJIHCHBI HE IMOJIHOCTBIO, C CYIICCTBCHHBIMU OI_I_II/I6KaMI/I,
3a4YmeHo HO IOJAXO0 K pCHICHUTO, UJICA pCIICHUSA, MCTO/ ITPABUJIbHBI.

Hey()oeﬂemgopumeﬂbuo 33}13HI/I5{ HE BBIIIOJIHCHBI HUJIM 3aJaHUs BBIIIOJHCHBI YaCTHUYHO (MeHee

/ He3aumeHo 50 NpoIIEHTOB), UMEIOTCSI TPYObIE OLINOKHU.

Tumnossie OLOCHOYHBIC CpCACTBa IIO TCKYH_[eﬁ arrecraquu 110 AJHMCLHHIIINHC

«IIpunoxxenus IUHEHHON anreOppl B HSKOHOMHKE» pa3MEUIeHbl B pasielie




paboueii  y4eOHOW  TPOrpaMMbl  AWCIUIUIMHBI  «Y4eOHO-METOIUIECKOE

o0ecrnedeHrne caMOCTOSITeNIbHON paboThl 00YJaIOIIUXCSI.

MeTonnquKne PEKOMEHIAUA, ONIPpEACTIAIOIIHUE ITPOUEAYPHI OLICHUBAHUA

pe3yJabTaTOB OCBOCHHUA JUCIHUIIINHDBI

Texkymasi arrecranmusi CTyJeHTOB. TeKkyias arTecTaiusi CTYJIECHTOB IIO
mucuuruinHe «[IpuiiokeHust TUHEHHOW anreOpsl B SKOHOMHUKE» MPOBOAMUTCS B
COOTBETCTBHM C JIOKaJbHBIMM HOpMAaTUBHbIMU akTtamu JB®DY wu sBisercs
00s13aTeJIbHOM.

Texkymas arrecraums no aucuuruinae «lIpunoxeHus: TMHEHHON anreOpbl B
HSKOHOMHUKE» MPOBOAUTCS B (POpME KOHTPOJIBHBIX MEPONPUSATHN (KOHTPOJILHBIE
paboThl, WHIUBUIYyaJIbHbIE TMPAKTHUUECKHE 3aJlaHus, OOIIMe MPaKTUYECKUE
3aJlaHds) TI0 OIICHUBAHUIO (PAKTUYECKUX PE3yJbTATOB OOyUEHHS CTYACHTOB U
OCYILECTBIISIETCS BEAYIIIUM MPENOJABATEIIEM.

OObeKTaMu OIICHUBAHUS BBICTYIIAIOT:

— yueOHasi JUCHUIUIMHA (aKTUBHOCTh Ha 3aHATUSIX, CBOEBPEMEHHOCTh
BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MOCENIAEMOCTh BCEX BUJOB 3aHSATUN IO
aTTeCTyeMOM JUCITUTUIMHE);

— CTENEHb YCBOGHUS TEOPETHUYECKUX 3HAHMM (AaKTUBHOCTb B  XOJE
OOCYXJeHUI MaTepuajioB JIEKIMM, aKTUBHOE Yyd4acTHE B JIUCKYCCHUAX C
apryMeHTaMHU W3 JIOMOJIHUTEIbHBIX MUCTOYHUKOB, BHUMATEIbHOCTh, CIIOCOOHOCTH
3a/laBaTh BCTPEYHBIE BOIMPOCHI B paMKax JUCKYCCUU WIM OOCYXIEHUs,
3aMHTEPECOBAHHOCTh U3y4aeMbIMU MaTepUaJIaMH );

— YPOBEHb OBJIQJICHUSI MPAKTUYECKHUMHU YMEHUSIMH W HaBbIKAMU IO BCEM
BUJIaM y4eOHOM paboThl (Ompeaensercs Mo pe3yibTaraM KOHTPOJIbHBIX padorT,
MPAKTUYECKUX 3aHSATUN, OTBETOB HA TECTHI);

— pe3yabTaThl CaMOCTOSITENIBHOW pPAaOOTHI (3alaHusd W KPUTEPHUH OICHKU
pa3menieHsl B [Tpunoxennn 1).

IIpome:kyTouHasi arrecTaumMsi CTyAeHTOB. [IpomexyTouHas arrecTanus



CTyAeHTOB mo auciuiuinHe «l[lpunoskenuss nuHeitHONW anreOpbl B 9KOHOMHUKE)
IIPOBOAMUTCSA B COOTBETCTBHM C JIOKAJbHBIMH HOpMAaTUBHBIMM akTaMu [IBOY n
ABIISIETCS 005A3aTEIBHOM.

Buja npoMekyTouHOi atTecTtanuu — 3k3ameHn (1 cemectp), cocrosmmii u3
YCTHOTO ompoca B (popme cobeceoBaHUS UM HHIMBUIYaJIbHOTO MPAKTHYECKOIO
3aaHus (B 9K3aMEHAIIMOHHBIM OUJIET BKIIIOYAIOTCS JIBa TEOPETUUYECKUX BOIpOca U
NpaKkTUYECKas 3a/1a4a).

Kparkass XxapakTepucTHKa HpouUeAypPbl INPHMEHEHHUS] HCIO0JIb3YEeMOI0
OLICHOYHOI'0 cpeacrBa. B pe3ynbraTte NOCEMIEHUS JEKIHW, IPAKTUYECKUX
3aHATHI CTYJEHT IMOCJIENI0BATEIbHO OCBAaMBAaE€T MAaTepuasbl IUCHMUIUIMHBI U
U3y4aeT OTBETHI HAa BOIIPOCHI K 3a4ETY, IPEACTABICHHBIE B CTPYKTYPHOM JJIEMEHTE
dOC V.. B xome nOpoMEXKYTOYHOM aTTeCTallu CTYJEHT T[OTOBUT
VH/IMBH1yaJIbHbIE PAKTUUECKUE 3aJaHUS U BBIIOJIHIET TPU KOHTPOJIbHBIE pabOTHI
(MHOUBUYaJIbHBIE MTPAKTUUYECKHUE 3a/1aHUsl Pa3MEUICHbl B CTPYKTYPHOM 3JIEMEHTE
®OC IV.2). Kpurepuum OLEHKM CTyACHTa Ha D3K3aMEHE IIPEACTAaBJICHBI B

ctpykrypHoM 3nemerTe ®OC 1V.3.



