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ABSTRACT

of scholastic-methodical complex of discipline *Linear Algebra'

The scholastic-methodical complex of discipline "Linear Algebra" is designed
for 1st year students of the Full-time Bachelor’s program in the direction of
38.03.01 "Economics". Language of the program is Russian. The teaching
materials are written in Russian.

The contents of the discipline are based on modern science and educational
practice and reflect the author’s approach to the subject matter.

Discipline is included in the basic part of of Block 1.

The total complexity of the development of the discipline of 5 credits, 180
hours. Curriculum includes lectures (36 hours), workshops (72 hours), an
independent student work (72 hours). Discipline is implemented in 1st semester.

The Contents of the discipline covers the following issues: matrices and
determinants, systems of linear equations, vector spaces, linear transformations of
vector spaces, Euclidean spaces, quadratic forms, vector algebra and analytic
geometry in the plane and in space.

Skills learned in the study of the course "Linear Algebra", will continue to be
used in the study of subjects such as "Statistics”, "Information science",
"Econometrics”, "Mathematical Methods and Models in Economics”,
"Macroeconomics”, "Microeconomics”, "Modeling of socio-economic processes”,
as well as other mathematical disciplines, such as "Theory of probability and
Mathematical Statistics"”, "Methods of Optimization™.

Discipline "Linear Algebra™ aimed at the formation of common cultural and
professional competence of the graduate. The purpose of discipline is to get
acquainted with the basic methods of linear algebra and analytic geometry, as well
as the development of analytical, logical, set-theoretic and algorithmic thinking,
skills-mathematical study of social, economic and other problems of science and
industry. The student should learn basic computing skills, become familiar with the

language of modern mathematics; learn the basics of linear algebra and use this



knowledge when dealing with tasks of economic and socio-economic analysis,
learn how to apply the knowledge gained in the study of the simplest models of the
phenomena of nature and society.

Form of final control: exam



AHHOTanMs K pado4eil mporpaMMe JUCHUIIINHBI
«/InHeiiHas ajaredpa»

VYueOusiii kypc «JluHeitnas anrebpa» mpeaHa3Ha4deH IS CTYICHTOB
HamnpaniaeHus 38.03.01 Dxonomuka (AByaurioMmHast mporpamma c BIID).

Hucrumnaa «JIuHeitHas anreOpa» BKIIOYEHA B COCTaB 0a30BOM YacTH
0Js10Ka «/IuCIMIIMHBL (MOTYJIH)».

OO6mast TpyJOEMKOCTh OCBOEHHUSI JUCUHUILIUHBI COCTABIISIET S 3a4€THBIX
equanI], 180 wacoB. Y4eOHBIM IUTAHOM IO JAHHOMY HANpPABJICHHWIO IO 3TOH
JUCHUTUIMHE TPEyCMOTPEHBI JICKITMOHHBIE 3aHATHS (36 YacoB), MPaKTUYECKUE
3aHsTHs (/2 "aca), caMocTosiTeNbHas paboTa (72 daca, B TOM 4ucie 36 4acoB Ha
MOATOTOBKY K AK3aMeHny). ucuumnuna peanusyercs Ha 1 kypce B 1 cemectpe.

HucrumnHa «JIuneitHas anreOpay» MO3BOJSET MOATOTOBUTH CTYACHTOB K
OCBOCHMIO psijla TakuWxX [JUCHUIUIMH Kak «BBegeHne B SKOHOMHUKYY,
«Marematnueckuii aHamu3», «Teopust BEpPOSTHOCTEM M MaTeMaTHYECKas
CTaTUCTUKAY.

Conepxxanue JUCHUIUIMHBI OXBATBHIBAECT CIECAYIOIIMKA KPYTr BOMPOCOB:
MAaTpULbl W  OINPEHCIUTENH, CHUCTEMbl JIMHEUHBIX YPAaBHEHUU, JIMHEHHBIC
MPOCTPAHCTBA, JIMHEHHBIE OMEpaTopbl U  NpPeoOpa3oBaHUs,  EBKIIUJIOBbI
MPOCTPAHCTBA, KBaJpaTUuHble (OPMBI, BEKTOpHAs airedpa, aHaIUTHYECKAs
r€OMETPHUS Ha IUIOCKOCTU U B IPOCTPAHCTBE.

HaBbiky, mofydeHHble TpU U3yYeHUH Kypca «JIuHeliHas anreOpa», B
JTanpHEeNeM OyayT WCHOJb30BaThCS TMPU HW3YYECHUH TaKUX JUCHUILIAH Kak
«MaremaTtuueckuii — a”Hanus», «CtaTuctukay, «DOKOHOMeTpukay, «Teopus
BEPOSAATHOCTEM M MaremMaTHyecKas  CTAaTUCTHKa»,  «Makpo3KOHOMUKAY,
«MukposkoHOMHUKa»,  «MakposkoHOMHKa  2»,  «MHKpOSKOHOMHKA 2y,
«DKOHOMETpPHKA 2.

Heas aucuMminHbl — GOPMUPOBAHUE Y CTYACHTOB YCTOMYMBBIX 3HAHUUI
OCHOBHBIX METOJIOB JIMHEHHOUN anreOphl U aHAIUTUYECKOW TCOMETPUHU, a TaKKe
pa3BUTHE  AHAJUTUYECKOTO, JIOTUYECKOTO, TEOPETUKO-MHOKECTBEHHOTO W

AITOPUTMHUICCKOT'O MBIIJICHUNA, IIPUBUTHC HaBBIKOB HUCIIOJIb30BaHHUA



MAaTCMAaTUYCCKOTO HMHCTPYMCHTApUA OJId PCIICHUSA IIPUKIAJHBIX COIHAJIbHO-

OKOHOMMNYCCKHX 3a1a4.

OcHOBHBIC 32/1a4H:

® ITIO3HAKOMUTH CTYACHTOB

C CyIIHOCTBIO, BO3MOZXKHOCTAMHU u

MPAKTHYCCKUM 3HAYCHHUCM MATCMATHYCCKOI'O MHCTPYMCHTAPHA K allllapaTa KakK

OJHOI'O U3 METOJ0B (1)OpMaJ'II/I3aI_[I/II/I 1 TTIO3HAHHUS SKOHOMHUUYECKOM PCaAIbHOCTH.

¢ HaTb IIpCACTAaBJICHUC 00 OCHOBHBIX MCTOJax H 0a30BbBIX pe3yiibTaTax

JUHEWHOU alreOphl ¥ aHAIUTUYECKON T€OMETPUH.

® CPOPpMHUPOBATh HABBIKHM PCHICHHUSA THIIOBBIX 3aJa4 CITOCOOCTB Omux
b

YCBOCHHUIO OCHOBHBIX MOHATHU U 3aKPCINICHUIO BBIYHUCIIUTCIBHBIX HABBIKOB,

H€O6XOI[I/IMBIX IJI1 pCICHUA MAaTEMATHYCCKUX U OKOHOMUYCCKUX 3a1a4.

®* Ppa3BuUTb YMCHHC JIOTMYCCKH MBICIUTL, OIICPHUPOBATL C a6CTpaKTHBIMI/I

00BeKTaMH M OBITh KOPPEKTHBIM B YMOTPEOJEHWH MATEeMATHUYECKUX TOHATHA H

CHMBOJIOB JIs1 BBIPAKCHUSA KOJIMYCCTBCHHBIX N KAYCCTBCHHBIX OTHOIIICHHUH.

* chopMHUpOBATH

METOJIMYECKY IO 0a3y IS JaJIbHEUIIETO

CaMOCTOATCIIBHOT'O HN3YyUCHUA

MaTEMAaTH4YCCKOT'O MOJCINPOBAHUA

JCATCIBHOCTH.

B pesynaprare wu3ydeHus

dbopMUpYyIOTCS  CIEAYIOIINE

KOMIIETEHIUH):

MCTOOOB u HHCTPYMCHTOB 9KOHOMMHKO-

M aHaou3za B NpoQecCHOHATbHON

JAHHOW JUCHUIUIMHBI Yy  OOyYaroImuxcs

OOIIIEKYIbTYPHbIE  KOMIIETCHIIMU  (2JIEMEHTHI

Kon u ¢popmyuposka
KOMIICTCHIIMU

Jrtanbl GOPMUPOBAHMA KOMIIETEHIMH

OK-4

CIIOCOOHOCTBH TBOPYECKH
BOCIIPUHUMATH U HCIIOJIH30BaTh
AOCTHIKCHUS HAYKU, TCXHUKU B
npodeccuoHanbHOI cdepe B
COOTBETCTBUH C OTPEOHOCTIMH

COBPEMEHHBIE METOJIbI U MHCTPYMEHTApUN JTMHEHHOU

3Haer .
anreOpbl U AaHATUTUYECKON TEOMETPHH
WCIIOJIb30BaTh METOAbl U MHCTPYMEHTAPHUI JTMHEHHOU
anreOpbl U aHAJTUTUYECKOH T€OMETPUU IS PEeIICHUs
YMeeT |THUNOBBIX MaTeMaTHUECKUX 3ajad B 3Touh cdepe u

BOCIIpUATUA COBpPCMCHHBIX TEKCTOB 10
AKOHOMHUYECKOU TEOpUU




PETHOHATBHOTO H MUPOBOTO
pbIHKa Tpyaa (hopMupyeTcs

METOJaMU M MHCTPYMEHTApHEM JINHEHHON anreOpsl U
QHAINTUYECKOM TIeOMETPUM I BOCHOPHUATHA U

Bnaneer .
YaCTHYHO) A UCIONB30BAHUS  JOCTIDKEHMI HAyKM, TEXHHMKU B
npodeccuoHabHOU chepe
OK-5 Juger | METOABL WHCTpYMEHTapuii U 0a30BbIe pe3yJbTaThI

CIOCOOHOCTH UCIOJIb30BATh
COBpEMEHHBIE METO/IbI U
TEXHOJIOTHH (B TOM YHUCIIE
nH(POPMAaILMOHHEIE) B
npodeccnoHaTBEHOM
NesTeNbHOCTH ((hopMupyercs
YaCTUYHO)

JUHEWHOH anreOpsl U aHATUTHYECKON TeOMETPHH

VYmeer

UCIIOJIB30BaTh METOJbl U MHCTPYMEHTAPUMN JTUHEHHOMU
anreOpbl M AHAJIUTHYECKOM TreoMeTpuu Ul aHaiuu3a
KOJIMYECTBEHHBIX COOTHOILLUEHUMN, PEIICHHUs CHUCTEM
JIMHEWHBIX YpaBHEHUH

Baaneer

CHELMATbHBIMA TEOPETUYECKUMH M TMPAKTUYECCKUMHU
METOJaMU JIMHEHHOW anreOpbl U aHATUTHYECKOU
reoMeTpun I (popMammzanmuu  3KOHOMHUYECKOH
uH(pOpMaLIUY U ee aHaIHu3a

I[JBI (1)OpMI/IpOBaHI/I$I BBIICYKAa3aHHbIX KOMHCTCHHI/Iﬁ B paMKax AUCHUIIIIMHBI

«Jluneiinas  anrebpay

WHTEPAKTUBHOIO OOYyYEHUS:

IMPUMCHAIOTCA CICOYIOIINC MCTOJbI aKTUBHOTO/

JEKIUA-TIPE3CHTALMS, JEKIUA-IUCKYCCUsl, KEHC-

MCTO, BBIITOJIHCHUC I'PYIIIIOBLIX 1 HHAWBUAYAJIbHBIX TBOPYCCKUX SaHaHHﬁ.




|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH KYPCA

Pazoen 1. Mampuuywt u onpeoeaumenu (9 uacoes)

Temal. MaTtpumnsi (2 yaca). Onepanuu ¢ marpuniamu. CBOWCTBa orepanuit
HaJl MaTpullaMd. YMHOXXEHUE MaTpHI] Ha TPAHCBEKIMIO W JIUAarOHaJIbHYIO
MaTpully. Teopema O pa3IoKEHUU MaTPHUIbl B IPOU3BEACHUE HECKOIBKUX
TPAHCBEKIHUI U AUArOHAJIbHOW MaTPHULIBL.

Tema 2. Jluneiinasi 3aBHCHMOCTh W JIMHeliHasi He3aBHcHMOCTh (1 4ac).
Cronbupl u cTpoku. JIMHEWHAs 3aBUCUMOCTh U JIMHEWHAs HE3aBHUCUMOCTH
CTOJIOIOB M CTpoK. CBOMCTBA JTUHEHWHO 3aBUCHUMBIX U JIMHEWHO HE3aBHUCHUMBIX
COBOKYITHOCTEM CTOJIOLIOB U CTPOK.

1. Tema 3. Omnpeaequreaun (2 w4aca). Onpenenutrens MaTPHIIBI
pa3mepHoctu N. Teopema ocHoBHast st onpenenuresis. OCHOBHBIE CBOMCTBA
onpeaenuTenei. J[octaTouHoe yCcIoBUE paBEHCTBA ONPEICIUTENS HYN0. Teopema
00 ompeAenuTeNH NPOr3BEICHUS IBYX KBaJIpaTHBIX MATPHII.

Tema 4. Paur marpunbl (2 yaca). [TonstTrue 0a3MCHOrO MHHOpPA MATpPHIIBI.
Teopema o Oa3zucHom MmuHOpe. Panr marpuusl. Teopema O paHre MaTpHIbL.
DnemeHTapHble TpeoOpa3oBaHus MaTpullsl. [IpuBeneHue maTpuibl K BEpXHEH
TpaneueuaalbHOH (GopMe ¢ TOMOLIBI0 AJIEMEHTapHBIX MPeoOpa30BaAHUIA.
Bbluncinenre paHra MaTpUIlbl C TOMOIIBI 3JIEMEHTapHbIX MNPeoOpa3OBaHUM.
CBoiicTBa paHra MaTpulilbl.

Tema 5. O6parHas marpuua (2 uaca). [lonsTe 0OpaTHON MaTpPHIIBL
dopMmyna naus ompeneneHus oOpaTHOW MaTpuIel. TeopemMa O PaBHOCHIBHOCTH
YCIOBHM Il CyIIECTBOBaHHWS OOpaTHOM wmaTpuilbl. Bprumcienuwe oOpaTHOU
MaTpPHIIbI C TOMOILBIO 3JIEMEHTAPHBIX TPEOoOpa30BaHUM.

Jlutepatypa: [1], ri. 1.

Pazoen 2. Cucmemot nuneitnoix anzeopauueckux ypasuenun CJIAY (4
uaca)

Tema 1. IlonsaTue CJIAY (2 yaca). MaTpuuHas 3auch CUCTEMbI JTUHEHHBIX

anredpanueckux ypaBHeHU. OCHOBHasT M pacHIMpEHHas MaTpPUIbl CHUCTEMBbI.



Kputepuii COBMECTHOCTH CHUCTEMbl JIMHEMHBIX aireOpanyeckux ypaBHEHUN
(Teopema Kponekepa-Kanemmm).

Tema 2. IIpaBuiio Kpamepa (2 yaca). KpamepoBckue CUCTEMBI JIMHEWHBIX
anredpanueckux ypaBHeHuil. Teopema Kpamepa. Penienrie kpaMepoBCKUX CUCTEM
¢ momortisio popmyn Kpamepa u ¢ moMoripro 00paTHON MaTpPHIIHL.

Tema 3. Metoa I'aycca (2 yaca). DieMeHTapHbIe TPeoOpPa30BaHUs CUCTEMBI
JMHENHBIX anreOpanyeckux ypaBHeHud. Meroa ["aycca nccneqoBaHus U peuieHus
CUCTEMBl JIMHEWHBIX anreOpanvyeckux ypaBHEHHU. ba3ucHble W CBOOOJHBIE
HEU3BECTHBIE.

Jlutepatypa: [1], ri. 2.

Pazoen 3. Jluneiunvie npocmpancmea (5 uacos)

Tema 1. ba3uc W pa3MepHOCTb JIMHEITHOr0 MpocTpaHcTBa (2 yaca).
[lonaTne nuHENHOrO mpocTpancTBa. [IpocTelmme CclencTBus aKCHOM JIMHEMHOTO
npoctpancTBa. [Ipumepbl  JIMHEHWHBIX  NPOCTPAHCTB. basuc  JIMHENHOTO
npocTpancTBa. KoopauHaTel BEKTOpa JIMHEWHOIO IPOCTPAHCTBA OTHOCUTEIBHO
JnaHHOTO 0a3uca. PasMepHOCTh JMHETHOro npoctpancTBa. CBsI3b MOHATUN Oa3uca
Y Pa3MEPHOCTH JINHEWHOI'O IIPOCTPAHCTBA.

Tema 2. IloampocrpancrBa (1 wac). IlommpocTpaHcTBa JIMHEHHOTO
npocTpadcTBa. [Ipumepsl JMHEWHBIX NOANPOCTPAHCTB. [loHATHME NMHEWHOU
000JI0UKH BEKTOPOB JIMHEHHOTO MPOCTPAHCTBA.

Tema 3. 3amena 0a3uca jguHeitHoro mpocrpancrsa (1 uac). Popmyibl
npeoOpa3oBaHusl KOOPAMHAT BEKTOpa JMHEMHOrO MPOCTPAHCTBA MPHU MEPEXojie OT
OJIHOTO 0a3uca MPOCTPAHCTBA K IPYrOMY.

Tema 4. dynpamenTajbHasa cucrema pemeHuil (1 yac). [IpoctpanctBo
pEeIICHU  OJHOPOJHONW CHUCTEMBbl JIMHEHWHBIX anreOpandecKux YypaBHEHHI.
PasmepHOCTh TIpOCTpaHCTBA pEMICHWHM OJHOPOAHOM CHUCTEMBI JIMHEMHBIX
anreOpanuyeckux ypaBHeHuil. DyHnmameHtanbHas cuctema pemeHuit (DOCP)
OJTHOPOJIHOM CHCTEMBbl JIMHEHHBIX anreOpanyeckux ypaBHeHUU. OTbICKaHUE
HopmainbHOoit DOCP. CrpykTypa o001Iero pemeHuss HEOJHOPOIHONW CHCTEMBbI

JMHEHHBIX anreOpandecKuX ypaBHEHUH.



Jlureparypa: [1], ri. 3.

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

Tema 1. Onepauuu Haj JuUHeHHbIMM mpeoOpa3oBaHusiMM (2 4aca).
[TonsiTue IMHENHHOrO omeparopa W JIMHEWHOro npeodpazoBanus. Oneparuu Haja
JUHEHHBIME  mipeoOpaszoBanmsiMu.  OOpaTHoe  JHMHEHHOEe mpeoOpa3oBaHUE.
CBoiicTBa omepanuii Haja JUHEHHBIMU mpeoOpazoBaHusMHU. Anpo u oOpas
JUHENHOTro npeodpazoBanus. JleQekT u panr TMHEHHOTo Mpeodpa3oBaHUsl.

Tema 2. Marpuna JuHeiiHOro mnpeodOpasoBaHusi (2 4aca). Martpuia
JUHEMHOro mpeoOpa3oBaHus B JaHHOM Oas3uce JMHEHHOro MpOCTPAHCTBA.
B3anMHO 01HO3HaYHOE COOTBETCTBHE MEXAY JUHEUHBIMHU IpeoOpazoBaHusIMU M-
MEPHOTI'0 JINTHEWHOTO TPOCTPAHCTBA U KBAJIPATHBIMU MaTpuriamu ropsaka N. Cess3p
MEXJly PaHrOM JIMHEHHOTO NpeoOpa3oBaHMs U PAHTOM COOTBETCTBYIOUIEH eMy
Matpuisl. [IpeoOpazoBanre MaTpUIIbl TMHEHHOTO MPEOOpPa30BAHMS MPU NEPEXOAE
OT OAHOTO 0a3uca JIMHEWHOIO MTPOCTPAHCTBA K IPYTrOMY.

Tema 3. CoOcTBeHHBbIC 3HAYEHHSI U COOCTBEHHbIC BEKTOPbI JIMHEHHOIO
npeodpa3zoBanusi (2 yaca). XapaKTePUCTHYCCKUH MHOTOWICH JIMHEHHOTO
npeobpazoBanusi. COOCTBEHHbIE 3HAUYEHUS M COOCTBEHHBIE BEKTOPHI JIMHEWHOTO
npeoOpa3zoBanua. (COOCTBEHHOE MOJNPOCTPAHCTBO, OTBEYAIOIIEEe JaHHOMY
COOCTBEHHOMY 3HAUEHHUIO JIMHEHMHOTro npeoOpa3oBaHus. JInMHeHas HE3aBUCUMOCTb
COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX pPAa3JIMYHbIM COOCTBEHHBIM 3HAUCHUSIM.
Kpurepuii npuBeeHuss MaTpulbl JUHEHHOTO MpeoOpa3oBaHus K JIUAroHAIIbHOMY
BUJLY.

Jlutepatypa: [1], ri. 4.

Pazoen 5. Eexknuooevt npocmpancmea (2 uaca)

Tema 1. OpToHopMupoBaHHbIii 0a3uc (2 yaca). [loHsTHEe 1EUCTBUTEIBLHOTO
eBKinaoBa npocrpancTBa. HepaBenctBo Kommu-byHskosckoro. Marpuna ['pama.
JluneliHoe  HOPMHUPOBAHHOE MPOCTpPaHCTBO. OpPTOHOPMUPOBAHHBIM  Oazuc
€BKJIN/I0BA IIPOCTPAHCTBA. [Iponecc OpPTOrOHAJIM3ALIAH. CaolicTBa
OPTOHOPMHUPOBAHHOTO Oa3wuca.

Jlureparypa: [1], ra. 5.



Pazoen 6. Keaopamuunvte ghopmot (2 uaca)

Tema 1. Kanonnveckuii Buj KBaapaTudHoi ¢opmbl (2 vaca). [lonarue
KBaJIpaTUYHOU (popmbl. MaTpuila, TUCKPUMHUHAHT U PAHT KBaIPaTUIHON (DOPMBEL.
Kanonunueckuii Buj kBaapatuuHoil popmel. [IpuBeneHne kBagpatudHoi GopMBbl K
KAaHOHMYECKOMY BHAY MetonaoMm Jlarpanmxka. HopManbHbIi BHI KBaJpaTHYHOU
¢dbopMbl. 3aKOH WHEPUHH JIEHCTBUTEIHLHOM KBaJApPATUYHON (OPMBI KBaAPATUIHOMN
(GopMbl. 3HAKOOIpENEICHHBIE M 3HAKOINEPEMEHHbIE KBaJpaTHUUHbIE (DOPMBI.
Kpurepuit CunpBecTpa 3HaKOOIPEAESIEHHOCTH KBaIPaTUYHOU (POPMBI.

Jlutepatypa: [1], ri. 6.

Pazoen 7. Bekmopnasn anzeopa (3 uaca)

Tema 1. [lexkapToBbl NMpsAMOYyrojibHble kKoopauHatwel (1 uac). [lonstue
BekTOpa. KoynmmHeapHOCTh M PABEHCTBO BEKTOPOB. JIMHEHHBIE omepanuy Haj
BekTOpamu.  Kpurepuii  KOJUIMHEApHOCTH  JBYX  HEHYJIEBBIX  BEKTOPOB.
KommutanapHocts BEKTOpOB. KpuTepuii KOMIIIaHapHOCTH Tpex BEKTOPOB. OCk.
Bennunna HanpaBiieHHOTO oTpe3ka ocu. IIpoeknusa BekTopa Ha ocb. JlekapToBbI
NPSAMOYTOJIbHBIE KOOPAMHATBI BeKTOopa. Hampasnsrommue KOCHHYCBI BEKTOpA.
Panuyc-BekTop TOUku. JleKapTOBBI MPSIMOYTOJIBHBIE KOOPAUHATHI TOUKU. Jlenenue
OTpe3ka B 3aJaHHOM oOTHouleHuu. [IpeoOpa3oBaHMe KOOpAMHAT TOYKU B
IPOCTPAHCTBE M Ha IIOCKOCTU. [lonsipHble, HWIMHIpUYECKHME U chepuyeckue
KOOPAUHATHI TOYKH.

Tema 2. Ckaasipuoe mnpousBeneHue BekTopoB (1 wuyac). CsoiicTBa
CKAJIIPHOTO MPOU3BEICHHUS.

Tema 3. BekTopHoe M cMelIaHHOe NMpoU3BedeHUs1 BekTopoB (1 uyac).
CBolicTBa MTPOU3BEICHUM.

Jlutepatypa: [1], ri. 7.

Pazoen 8. Ilpsamas rmunusa na nrockocmu (2 uaca)

Tema 1. YpaBHeHue mpsiMoii ¢ yrioBbiM Kod(p¢umuentom (1 wyaca).
IloHATHEe ypaBHEHMS NPSIMOM HAa IUIOCKOCTH. YpPaBHEHHE IPSAMOW C YIJIOBBIM
kodppunueHToM. OOmiee ypaBHeHHE NpsAMoM. HenonHble ypaBHEHMsI IPSIMOM.

YpaBHEHUE IPAMOU «B OTPE3KaX». YTOJ MEXAY MPSIMBIMH.



Tema 2. /Ipyrue Buabl ypaBHeHuii npsimoint (1 yac). YpaBHeHUe NpsAMOi,
MpOXOJAIIEH 4Yepe3 MaHHYI TOYKY B 3aJaHHOM HAIlpaBJICHHHU. Y paBHEHUE
MPSAMOM, TPOXOISIIIEN Yepe3 ABE AaHHbIe TOUKU. HopManbHOE ypaBHEHHE TPSMON.
PaccTostHue oT TOYKH 10 MPSMOW HA IUIOCKOCTH.

Jlutepatypa: [1], ri. 8.

Pazoen 9. ITnockocmo u npamas r1unus 6 npocmpancmee(3 uaca)

Temal. Ilnockocts B mpoctpancrBe (1 4ac). YpaBHEHHE IUIOCKOCTH B
BEKTOPHOM BHJE. YPaBHEHHE IUIOCKOCTH, MPOXOMSAMICH 4Yepe3 AaHHYI0 TOYKY
NEPHEHANKYJIIPHO JAHHOMY BEKTOpPY (BEKTOpPY HOpMaiu K Iuiockoctu). Obriee
ypaBHEHHE IOCKOCTH. HemoyHble ypaBHEHHUS MIIOCKOCTH. Y paBHEHUE JIOCKOCTH
«B oTpe3kax». HopMupoBaHHOE ypaBHEHHUE IIOCKOCTH. PaccTosiHME OT TOYKHU JI0
IJIOCKOCTU. YTOJN MEXAY IUIOCKOCTSIMH. Y CJIOBHE MapajuieIbHOCTH IJIOCKOCTEH.
Y coBue nepneHauKyJISIPHOCTH INIOCKOCTEN. Y paBHEHUE IUIOCKOCTH, MPOXOASAIIEH
yepes TpU JaHHBIE TOUKH, HE JICIKAIIUE HA OJJTHOW MPSIMOM.

Tema 2. Ilpamas aunuss B npocrpancTBe (1 4yac). OOume ypaBHEHUS
npsAMOM B mpocTpaHcTBe. Hampasisttomuii Bektop mnpsmoil. KanoHudeckne
ypaBHeHus1 nmpsamon. [lapamerpuueckue ypaBHEHUsI TMPAMON. YTroa MEXAY
NpSIMBIMA B TIPOCTPAHCTBE. YCJIOBUE MAapaJJIEIbHOCTH MPSIMBIX. Y CIOBUE
MEePIEHIUKYJIIPHOCTU MPSMBIX.

Tema 3. IIpsimast u miaockocthb (1 yac). Ilyyok mmockocteit. Och Mmyyka Kak
npsiMasi, TpUHAJJISKAIIas BCEM IUIOCKOCTSIM Iy4ykKa. YTOJI MEXAYy MpsMON U
IUIOCKOCTBIO. Y CIIOBHE MAapajuIeIbHOCTA NPSIMOM M IUIOCKOCTH. Y CJIOBHE
MEPIEHIUKYJISIPHOCTU MPSIMOU U MIIOCKOCTH.

Jlureparypa: [1], r. 10.

Il. CTPYKTYPA U COAEPKAHUE MPAKTUYECKOMN YACTHU KYPCA
IpakTnyeckue 3ansaTus (72 yaca)
3ansaTtuel. Marpunbl (2 4aca). Ilonstue wmatpunpsl. Onepauuu Haja

MaTpHuLaMu.



3ansaTue 2. JIluHeiiHass He3aBHCMMOCTbL W JIMHEHAs 3aBHCHMOCTH (2
yaca). CtonOusl U cTpoku. JInHeitHas 3aBUCMMOCTh U HE3aBUCUMOCTb CTOJIOIIOB U
cTpok. CBOICTBA JIMHEMHO 3aBUCUMBIX U JMHEHHO HE3aBUCUMBIX COBOKYITHOCTEM.

Bansitne 3. Omnpenenuresn. Panr marpunsl (4 4aca). [lonsTue
onpenenuressa. BeluuciaeHue onpeaeiauTesiedl TPEThbero U Y€TBEPTOro MOPSAIKOB.
baszucHeblil MuHOp. CriocoObI BEIUKCIEHUS PaHTa MATPULIBI.

3ansitue 4. O6parHas marpuna (4 4aca). [lonsTue oOpaTHOW MAaTpPHIIBL.
Briuncnenue oOpaTHOM MaTPUILBI.

3ansitne 5. Pemenue kpamepoBckux cucreM (2 wuyaca). Perenue
KpaMEPOBCKHUX CHCTEM ABYMs criocobamu: 1o gopmyiam Kpamepa u ¢ moMOIIbIo
0oOpaTHOW MAaTPHUIBI.

3ausatue 6. Metron I'aycca (4 waca). DneMeHTapHbIe TpeoOpa3zoBaHUs
CUCTEMBI JINHEVHBIX YpaBHeHUN. MeTon ['aycca. [IpuBenenne 0CHOBHOM MaTpuUIIbI
CUCTEMBl K BEpXHEW TpareueugaibHol ¢opme. basucHeie U cBOOOIHBIE
nepeMennble. McciaegoBanue coBmectHoctu CJIAY. OOpaTHbIA X0 MeETOHa
["aycca. WccnenoBanue TUHEHHON 3aBUCHUMOCTH CTPOK M CTOJIOLIOB € MOMOILBIO
metona ["aycca.

3ausaTue 7. JIuHeliHast 3aBUCMMOCTL M He3aBHCHUMOCTbL 3JIEMEHTOB
a0CTPaKTHOIrO JIMHEiHOro mpocrpaHcTBa (4 waca). IIpocTpaHCTBO CTpOK,
IPOCTPAHCTBO CTOJOLIOB, MPOCTPAHCTBO MATPHUL], MPOCTPAHCTBO MHOI'OYJICHOB
omnpenesieHHOW creneHu. lIpencraBineHue »sieMeHTa MNPOCTPAHCTBA B BUIE
JUHEHHON KOMOMHAIIMU APYTHX SJEMEHTOB JTOT0 NpocTpaHcTBa. JlumHeitHas
3aBUCUMOCTb M HE3aBUCHUMOCTD 3JIEMEHTOB JINHEWHOTO ITPOCTPAHCTBA.

3anusitue 8. ba3uc u koopauHathl (4 4yaca). [lonarue 6a3uca JTUHEHUHOTO
npocTpancTBa. OTBICKAHWE KOOPAMHAT MPOU3BOJBHOTO 3JIEMEHTa JIMHEHHOTO
MPOCTPAHCTBA OTHOCUTENBHO (PUKCHUPOBAHHOTO Oasuca mpocTpaHcTBa. Marpuna
nepexoga OT OJHOrO 0a3zuca JTUHEHHOTO NMPOCTpPaHCTBA K JIpyromy. BeipaxkeHue
KOOpPJIMHAT IMPOU3BOJIBHOIO 3JEMEHTA JMHEHMHOr0 NPOCTPAHCTBA OTHOCHTEIBHO

OAHOTI'O Oasuca qepe3 €0 KOOpAUHATEI OTHOCUTCIBHO APYTOro Oa3uca.



3ansitue 9. IMoampocrpancrBa. IlpocTpaHcTBO penieHuii OTHOPOIHOIM
CJAY (4 gaca). IlonsTHe JUHEWHOrO MOANPOCTPAHCTBA JIMHEHHOTO
npoctpaHcTBa. Omnepanuu HaJ NoAnpocTpaHcTBamu. IIpocTpaHCTBO pemeHui
onHopoanoii CJIAY. ba3uc mnpoctpanHcTBa pemeHuid omgHopogHou CIIAY —
bynnamentanbHas cucrema pemeHuit (PCP). Oteickanne HopManmbHOW DCP
onnopoanoit CJIAY.

3anustue 10. JluHeiinble omepaTopbl W JHHelHbIe NpPeoOpa3zoBaHus
JUHeHHBbIX mpocTpaHcTB (6 yaca). [lonstue nmuueliHoro omepartopa. Omnepanuu
HaJ JIMHEWHbIMU onepaTopamu. [loHsTre nuHeliHOrO npeodpa3oBanus. Onepauuu
HaJ JUHEWHBIMH MpeoOpa3oBaHUAMHU. Sapo u oOpa3 TMHEHHOro Npeodpa3oBaHusl.
Panr u nedexr nuneitHoro npeoOpa3zoBanus. Kpurepuii oOpaTuMocTH TUHEHMHOTO
npeoOpa3zoBaHus.

3ansaTue 11. Marpuna JuHeiinoro npeooOpasoBanus (4 4daca). [lonstue
MaTpUIbl JIMHEHHOTO TMpeoOpa3oBaHHs B  JaHHOM  0Oa3uce  JMHEHHOro
npoctpancTBa. CBs3b MeEXAy KoopauHaTamMu mpooOpa3za M oOpas3a 3jeMeHTa
JMHEHHOT0 MPOCTPAHCTBA. BhipaykeHne MaTpUIlbl JUHEHHOro mpeoOpa3oBaHUs B
olHOM 0a3uce yepe3 ero Marpuily B ApyroMm Oasuce. XapaKTePUCTUUCCKUIN
OINPEIEIHUTEINb JMHEHHOrO MpeoOpa3oBaHusl.

3anatue 12. CoOcTBeHHble 3HAYeHHsI U COOCTBEHHbIE BEKTOPBI
JUHeiHOro mpeoodopaszoBanusi (4 4yaca). BeruucieHue coOCTBEHHBIX 3HAUCHUM
JUHEHHOTO MpeoOpa3oBaHUsl KaK €ro JEHCTBUTEIBHBIX XapaKTEPUCTHUYECKHX
KOpHEW. AnreOpandeckass KpaTHOCTb COOCTBEHHOrO 3HauyeHHs. Borumciienue
KOOpAMHAT COOCTBEHHBIX BEKTOPOB KAaK HEHYJIEBBIX PEIICHUN COOTBETCTBYIOLIMX
onHopoaHeix CJIAY. T'eomerpuyeckass KpaTHOCTh COOCTBEHHOI'O 3HAYCHUSI.
[TpuBeneHre MaTpuUILbl TUHEHHOTO IPEOOPA30BaHuUs K JUArOHAILHOMY BUITY.

3ansitne 13. EBxummmoBbl mpocrpancTBa (2 4yaca). OpTOroHaNIbHOCTH
AJIEMEHTOB E€BKJIMAOBA MpocTpaHcTBa. Marpuna ['pama 0a3uca eBKIMIOBA
npocTpaHcTBa. /JlomojHEHWE OPTOrOHAJIBHOM CHCTEMBI BEKTOPOB €BKJIMI0BA
npocTpaHcTBa A0 O6a3zuca. OpTOHOPMHUPOBAHHBIN 0A3UC €BKIM0BA MPOCTPAHCTBA.

[Iponiecc opToronanu3anuu.



3anaTne 14. OpToroHajbHble MaTpUIbI H  OPTOrOHAJBbHBIE
npeodpa3oBanusi. CuMMerpuueckne mnpeodpazoBanusi (4 yaca). CBoiicTBa
OpTOroHaNbHBIX MaTpull. CBOWCTBAa OPTOrOHAIBHBIX MpeoOpa3zoBanuil. CBolicTBa
COOCTBEHHBIX  3HAaUYEHUH M  COOCTBEHHBIX BEKTOPOB  CHUMMETPUUYECKUX
npeoOpazoBaHuil.

3anstue 15. KBagpatuunbie ¢gopmbl (6 waca). Marpuma KBajapaTHIHON
¢opmbl. Meton Jlarpanka npuBeeHUsT KBaIpaTUUHON (OPMBI K KAHOHUYECKOMY
BUly. VHAEKCh HMHEpUMU JEHCTBUTENBHOM KBajpaTHuHOU (opmbl. Kpurepuit
CunpBecTpa IOJIOKUTEIBHON U OTPULIATEIBLHON OIPEAECICHHOCTH KBaJAPaTUYHOU
bopMmBL.

3ansTue 16. JIuneiinble onepauuu HaJ reoMeTpUYEeCKUMHU BeKTOpamMu (2
yaca). CloXeHue BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4YHUCIO. BrluuTaHue
BeKkTOpOoB. KommnnanapHocTe BekTOpOB. IIpoeknms Bektopa Ha ocbh. JlekapTOBBI
PSIMOYTOJIbHBIE KOOPJIMHATHI BEKTOPA U TOUKH.

3anustue 17. CkajasipHoe, BEKTOPHOe M CMeIIAHHOE TPOU3BeIeHUE
BeKTOPOB (4 vaca). OnpeneneHre U CBOMCTBA CKAISPHOTO MPOU3BEACHUS JIBYX
BEKTOpPOB. BBIUMCIIEHHE CKaJSpPHOIO IPOM3BEIEHHS BEKTOPOB, 3aJaHHBIX
JIEKAPTOBBIMHU TMPSAMOYTOJBHBIMA KOOpAUHAaTamMH. Kputepuil oOpTOroHaabHOCTH
BEKTOPOB. Bpruncnenue yrima Mexay BekTopamu. OrmpeneneHue M CBOWCTBA
BEKTOPHOTO NPOMU3BENEHUS JBYX BEKTOpoB. Ilimomanm mapamwienorpamMmma u
TPEYTOJIbHUKA, MOCTPOCHHBIX Ha JaHHBIX BEKTOpax. BblUHClIeHHE BEKTOPHOTO
NPOU3BEIACHUS  BEKTOPOB,  33JaHHBIX  JEKAPTOBBIMH  NIPSIMOYIOJbHBIMU
koopanHataMd. (CMelmIaHHOE MPOM3BEAEHUE Tpex BekTopoB. (CBoOMCTBa
cMemiaHHoro  mpousBefeHus. OObeM  mapajuienienurena W [NHPaMHIbI,
IIOCTPOEHHBIX HAa [JAHHBIX TpPEX BEKTOpax. BbIUKMCIEHHE CMENIaHHOrOo
MPOU3BEJCHUSI  BEKTOPOB,  3aJaHHBIX  JEKAPTOBBIMH  MPSIMOYTOJIbHBIMU
KOOpJIMHATAMU.

3austue 18. [psamas JuHus HA MIockocTH (3 Yaca). YpaBHEHHE TPSIMOU €
yraoBbIM K03 duumentom. Ob1iee ypaBHEHHE NPsIMOM Ha TUIOCKOCTH. Henosxbie

YPaBHEHMS MPAMOU. YPaBHEHHE NPSAMOM «B OTPE3Kax».YTOJI MEXAY IPSIMBIMU.



YpaBHeHue NOpsAMOHM, TMNPOXOIAIIEH Yepe3 JaHHYH TOYKY B  3aJaHHOM
HaIlpaBJICHUU. YPAaBHEHHUE MPSIMOM, MNPOXOMSIIEH Yepe3 ABE HJaHHBIE TOYKHU.
PaccrosiHue OT TOUKH 0 NPSMOM.

3ansitue 19. Ilimockocth (2 yaca). OOmiee ypaBHeHHE TUIOCKocTH. CBsi3ka
mwiockocte. HemnosHble ypaBHEHHMS IIJIOCKOCTH. YPAaBHEHHE IIJIOCKOCTH «B
oTpe3kax». PaccTosiHHME OT TOYKHM A0 IUIOCKOCTH. YTOJI MEXIY IUIOCKOCTSIMHU.
[leprieHIUKYISIPHOCTh UM TNApaJUIEIbHOCTh IJIOCKOCTEN. YPAaBHEHHE IIJIOCKOCTH,
MPOXOSIIEH Yepe3 TPU JaHHbIE TOUKH.

Bansitne 20. Ilpsimasi B mpocrpancTrBe (3 yaca). OOmme ypaBHCHHS
IIPSIMOI B IIPOCTPAHCTBE KaK CHCTEMA YPAaBHEHUMU INIOCKOCTEH, MEPECEKAIOIUXCS
1o JaHHOM mnpsMon. Hanpansrommii BekTop npsimMor. KaHoHM4eckne ypaBHEHUS
npsimoit. [lepexon oT oOmuMX ypaBHEHUH NPsIMONW K KAHOHUYECKUM YpPaBHEHUSIM.
[TapameTprueckue ypaBHEHUS NMPSAMOW. YTOJ MEXAY INPSAMBIMHA B IIPOCTPAHCTBE.
VYcnoBue napasiebHOCTH NPSIMBIX. Y CIIOBUE MEPIEHANKYIISIPHOCTH HPSIMBIX.

Bansitue 21. IlnockocTh W mpsiMasi JUHUS B mpocTpaHcTBe (3 yaca).
[Iygox mmockocted. OcCp mydka. Yroa MeEXAy NOpsIMOM M IUIOCKOCTBIO.
[TapajuteIbHOCTP TPSAMOM M IUIOCKOCTU. [lepneHauKyIspHOCTh MPAMOM WU

IITOCKOCTH.



I1l. YAEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

VY4eOHO-MeTOANYECKOE oOecrnieueHue CaMOCTOSITENIHOM paboThI
oOyyarolmuxcs 0O JUCUUIUIMHE «JIuHeliHas anrebpa» MpeAcTaBiIeHO B
[Tpunoxenuu 1 1 BKItOYaET B ceOsl:

— TUTaH-TpaUK BBITOJHEHUSI CAMOCTOSTENIHON paboThl MO AMCLUHUILIMHE, B
TOM YHCJIE€ IPUMEPHBIE HOPMbI BPEMEHU Ha BBIIIOJIHEHUE 3aJaHUN;

— XapakTepHCTHKa 33JaHUN ISl CAMOCTOATEIbHONU paboThl 00YyUAIOIIUXCS U
METOJIMYECKIE PEKOMEHIALINHY IO UX BBIIOJIHEHUIO;

— TpeboBaHMsI K  MPEACTABICHUI0O U O(OPMIIEHUIO  PE3YyJIbTAaTOB
CaMOCTOATENbHON pabOTHI;

— KPHUTCPHH OLICHKH BBIITOJIHCHHA CaMOCTOSITEJIbHOM pa60TI>I.

IV. KOHTPOJIb JOCTUXKEHUS LIEJIENH KYPCA

KonTpoaupy OueHovHbIe cpeacTBa
eMble
Ne pasaennl / Koasl u 3Tansl popMupoBanus POMEKYTO
n/n TEMbI KOMHeTeH].[I/Iﬁ TeKyu[nf/i KOHTPOJIb aT";lel:ll:lIH
JAUCUHUIIUH
bl i
1 Pazpen 1, OK-4 koHcmekt (ITP-7); Bomnpocs! k
3Haer COBpEMEHHBIE
Tema 1, Tema JK3aMEHY
5 METOBI 5 U | KOHTpOJIbHAsA paboTa 5,8 -40 (
HWHCTPpYMCHTapHU1 1-3 (HP-Z); VO _1)
Paznen 21, JMHEHHOM  anreOpsl |
Tema 1, Tema aHAIUTHIECKOH U3 1-6 (I1P-13,
2 reoMeTpun [1P-15)
Pasnen 31, YmMmeer Ucnoib30Bath | koHcnekT (I[TP-7); Bomnpocsr k
Tema 2, Tema METO/bI U | KOHTpOJIbHAs paboTa | 3K3aMeHy 1,
3 WHCTPYMEHTapHii 1-3 (ITP-2); 5,8-40 (
Paznen 4, nuHeWHou  amre6psr  u | U3 1-6 (ITP-13, YO -1)
Tema 1, Tema AHATTUTHYECKOU [1P-15)
2 TEOMETPUH JJISl PELIeHHUs
THUTIOBBIX MaTeMaTHYECKUX
Pasmen 8, .
3amad B JTON cdepe u
Paszien 9 BOCIIPHSITUS. COBPEMEHHBIX
TEKCTOB 1o
SKOHOMHUYECKOU TEOpUHU




Brmageer wmeromamu  u | koucmekt (ITP-7); Bomnpocsl k
HWHCTPpYMEHTapueM KOHTpOJIbHAs paboTa | SK3aMeHy
auHeWHoW — anreOper  u | 1-3 (ITP-2); (YO -1)
AHAIIMTUYECKON N3 1-6 (ITP-13,
TeOMETPHH st | TTP-15)
BOCHPUSITUS u
WCIIOJIb30BAHUS
JOCTUKEHUI HayKH,
TEXHHUKHU B
npodeccuoHaIbHOU chepe
2 Pasgen 1, OK-5 3Haer MeTobl, | koHcmekT (ITP-7); Bormpockr k
Tema 1, Tema HUHCTpYMEHTapuit U | KOHTpOJIbHAs paboTa | SIK3aMeHY
2 0a3oBbIe pesyabTatel | 1-3 (I1P-2); (YO -1)
Pasnen 2| nuHeitHoW  anmreOpst  u | U3 1-6 (ITP-13,
' AHAJTUTHYECKOU [1P-15)
Tema 1, Tema reoMeTpHHu
2 YmMmeer ucnoib30Bath | koHcnekT (I[1P-7); Bomnpocer k
Paznen 3ll, METOJbI U | KOHTpOJIbHAs paboTa | SK3aMeHy
Tema 2, Tema WHCTpYMEHTapuit 1-3 (ITP-2); (YO -1)
3 nuHeitHoW  anmreOpst  u | U3 1-6 (ITP-13,
Pasnen 4, AHATTUTHYECKOU [1P-15)
Tema 1. Tema reOMeTpUM MJIs aHalu3a
’ KOJIMYECTBEHHBIX
2 COOTHOILEHUH, pelIeHus
Paszien 8, CHCTEM JIMHEHHBIX
Paznen 9 ypaBHEHUH
Bnaneer cnenuanbabiMu | KoHCTeKT (TTP-7); Bomnpocsr k
TEOPETUUYECKUMHU U | KOHTpOJIbHAs paboTa | HK3aMeHy
npakTuyeckumu metogamu | 1-3 (ITP-2); (YO -1)

JUHEWHOW  anredpel U
AHATTMTHYECKON
reoOMeTpUHn JUTSL
dhopmanuzanuu
3KOHOMUYECKOU

nH(}OpMalLIUY U ee aHaJIu3a

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

TunoBbie KOHTPOJIBHBIC 3alaHNs, MCTOAUYCCKUEC MAaTCpUAJIbI, OIIPCACIATOINC

IIPOLETYPBI

OLICHMBAHMSI 3HAHUM,

YMEHMA U HaBBIKOB M (WJIM) OIbITA

ACATCIIBHOCTHU, a TaKXC KPUTCPHHM M I10KA3aTCIIu, HGO6XO)II/IMBI€ JJI1 OLCHKHU

3HAHMU,

KOMIIETEHITUN B

YMEHHI,

HABBIKOB

mpoiiecce

OCBOCHUA

npenacrasiieHsl B [Tpuioxenun 2.

U XapaKTepHU3YIOIIUE

oOpa3oBaTeabpHON

OTaIllbl

dbopmMHpoBaHUs

MIPOrPaMMBl,




V. CIIUCOK YUYEBHOM JIUTEPATYPbHI U UH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(anexmponmvie u neyammvie u30aHUs)

1. bexnemumen [[.B. Kypc aHaimuThyeckoli reoMeTpudM U JUHEHHOU
anreOpel:  yueOnuk. —  Canmkrt-IlerepOypr: Jlamp, 2015. Hb JIBOV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:777158&theme=FEFU

2. Wnmena B.A., Tlo3usak D.I'. Jluneitnas anrebpa. — M.: ®usmatnur, 2004,
HB IB®YVY: http://lib.dvfu.ru:8080/lib/item?id=chamo:7030&theme=FEFU.

3. Kpemep H.I1I., ®puaman M.H. JIuneitnas anrebpa: yueOHUK U MPAKTUKYM
JUIsL  aKaJeMUYEecKOro OakajaBpuaTa MO HSKOHOMUYECKHMM CHELUUAJIbHOCTSIM. —
Mockaa: Opaiir, 2015, 307c. Hb JIBOY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:790980&theme=FEFU

4. Jlusmmmn K.M. Kypc nuHeliHON anreOpbl M aHANMTHYECKOW T'€OMETPHUU:
yueOHuk st By30B. — Cankrt-IlerepOypr: Jlans, 2017, 504 c. Hb [AB®YV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:844739&theme=FEFU

5. Manyrua B.A., Pomumna S.A. JluneitHas anreOpa ajii SKOHOMHUCTOB:
y4eOHUK, MPAKTUKYM M COOpHHK 3aJad JJIsl aKaJeMUYecKoro OakajiaBpuara Mo
HPKOHOMHYECKHUM HaIlpaBJICHUSAM U crienuaibHoCcTsIM. — Mocksa: FOpaiit, 2017, 478

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

6. Jluneiinas anreopa: Yueo6noe nocooue / b.M. Pynpik. - M.: HUL] Uudpa-
M, 2013. - 318 c.: 60x90 1/16. ISBN 978-5-16-004533-7 - Pexxum mocrtyma:
http://znanium.com/catalog/product/363158.

JlonoJiHUTEIbHAS JIMTEPATypa

7. Uneun B.A., Kum I'.Jl. JIunelinas anreOpa U aHaJIUTUYECKAss TEOMETPUS :

y4eOHUK ISl YHHUBEPCUTETOB M TEXHMYECKUX BY30B. — Mocksa: M3n-so MI'Y,


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

2015, 393 C. Hb JABOYVY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:817753&theme=FEFU
8. Emuxun B.E., I'pacbkun. C.C. AHanuThyeckas reoMeTpusi M JIMHEWHas

anreOpa: Teopus U pelieHue 3ajaad: yuyeoHoe nmocooue. — Mockpa: KuoPyc, 2013,
608 C. Hb JIBOVY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:784080&theme=FEFU

9. TlpockypsikoB M.B. COopHuk 3amay mo nuHEHHON anreOpe: ydyeOHOe
nocoobue. —  Cankr-IletepOypr: Jlawb, 2010, 475 <c¢. Hb [JBOYV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:305907 &theme=FEFU

10. Jluneiinast anreOpa B mpuMepax W 3ajadax: YdeOHoe mocoOue /
boprakosckuit A.C., [TanteneeB A.B., - 3-¢ u3n., ctep. - M.:HUL| UH®PA-M,
2015. - 592 c.: 60x90 1/16. - (Bricuiee oOpa3zoBanue: bakanaspuat) ISBN 978-5-
16-010586-4 - Pexxum noctyma: http://znanium.com/catalog/product/494895

11. Opuenko E.I'., Mutuenko A.J[. Jluneiinas anreOpa: MeETO/I.
ykazanus. — BmamuBoctok: M3matensckuii oM JlampHeBocT. (denepaln. yH-Ta,
2012, 35 C. Hb

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

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«AHTepHeT»
1. DnektpoHHas 6ubauoTeka u 6a3bl JaHHBIX [[BOY .

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

2. DrexkTpoHHO-OMOIMOTeUHas cucteMa «Jlanby hitp://e.lanbook.com

3.  DnexTpoHHO-OMOIMOTEUHas cuctema « HayuHo-u3marenbckoro neHtpa

NHO®PA-M» http://znanium.com

4.  DnexTpoHHO-OMOMMOTEeYHas cuctema bubnuoTex.

http://www.bibliotech.ru

5. DnexTpoHHBII KaTanor Hay4yHol Oubmuoreku [IBDY http://ini-
fb.dvgu.ru:8000/cgi-bin/gw/chameleon

6. Hayunas 6mbnmorexa KubepJlennnka: http://cyberleninka.ru/
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VI.METOANYECKHUE YKA3AHUSA IO OCBOEHUIO JTUCHUIIJIMHBI

Pekomenoayuu no na1anupoeanuio u Op2aHu3auuu epemeHu, 0meedeHHo20
Ha u3yueHue OUCYUNIUHbL

[ImanupoBaHne — Ba)KHEWIIAs YepTa YEIOBECUECKOM AEATEIBHOCTH, OOUH U3
XapaKTEPHBIX, 00s3aTENbHBIX MPU3HAKOB YeJI0BeUYEeCKOro Tpyaa. s opranuzanuu
CJIO’)KHOU y4eOHOU AesTeTbHOCTH O4YeHb d(PPEKTUBHBIM SIBISECTCS MCIOJIH30BAHUE
CPEACTB, HANOMHMHAKOIMIMX O  CTOSIIMX Teped  HaMHh  3ajJadax, Hux
MOCJIE0BATEILHOCTH BBIMOJHEHUS. TaKuMU CpeACTBAMU MOTYT OBITh MOOUJIBLHBIN
TeneoH, UMEWNIIMI MporpaMMy OpraHaiizepa, BKIIOYAIOIIETO OyAWIbHUK,
KJICHIAph U CIUCOK JIeJl; TalMepbl, HAIIOMHUHAIOLIKE O BBIIIOJIHEHUU 3aJaHul IO
JMCUTIIMHE; KOMITBIOTEPHBIE TIPOrpaMMbl COCTaBJICHUSI CITUCKA JIEJI, BBIJEISIONINE
CPOYHBIE U BAKHBIC JIETA.

CocraBiieHue cnucka Jed — MEepBbIM mar K opranu3anuu BpemeHu. CHucok
UMEET TO TMPEUMYIIECTBO, UYTO IO3BOJISIET BHUACTh BCIO KAPTUHY B IICJIOM.
YnopsimoueHnue, kiaccupuKaius Jed B CIUCKE — BTOPOW Iar K OpraHU3alud
BPEMECHHU.

PerynsipHOoCTh — MepBO€ yCIOBHE MOUCKOB Oosiee d(PPEKTUBHBIX CIOCOOOB
paboTbl. Pexomenmyercss BbIOpaTh OJUH JIEHb HENEAW ISl  PEryJsipHOU
MOATOTOBKH IO JAUCIUIUIMHE. PEryasipHOCTh HE MPOCTO MO3BOJIAET MOATOTOBUTHCS

K JieJly, OHa CO3JaeT HACTpPOH Ha 3TO €10, MO3BOJISIET BbIpaOOTaTh IpaBUiIA



BBINIOJIHEHMST Jiena (HampuMep, CHadajga MpopadoTKa MaTepuana JIeKIIHH,
y4eOHMKa, YTEHHE IE€PBOUCTOYHUKA, 3aTEM BbIJCICHUE U (UKCHPOBAHUE
OCHOBHBIX UJIEW B TETPAIN).

UroObl 00JIErYuTh BBIIOJHEHHE 3aJaHUil, HEOOXOIUMO ONpPEAEIIUTh
BPEMEHHBIE  PaMKH. ExeHenenbHass ~ IMOATOTOBKAa 0 JHMCLUIUIMHE
«MaremaTnuecKkrue METOAbl U MOJENH B YKOHOMHUKE» TpPeOyeT BPEMEHHBIX 3aTpar.
Yerkoe (UKCHpPOBaHHE IO BPEMEHM DETYJISPHBIX [€]1, 3aKpEIUICHHE 3a HUMHU
OIHMX M TEX € YacOB — BAXHBIM IIAr K OpraHu3anuu BpemeHH. [Ipm yuere
BPEMEHM HAJ0 MOMHUTh OO0 OCHOBHOM IENM pallOHAIM3alUN — IOJIY4YHUTh
HauOoNbIKN 3PPEKT ¢ HAMMEHBIIMMHU 3aTpaTaMU. YUeT — JIMIIb CPEACTBO IS
pelIeHns OCHOBHOM 3aja4i: COKOHOMHTB BPEMS.

[Io MHEHMIO CHEUAIKMCTOB IO IICHMXOJIOTMH, BAXKHOCTh IUIAHWPOBAaHUSA U
BBINIOJIHEHU JIeJT 00YCIIOBIMBAETCS TAKXKE€ TEM, UTO Y HAC HAKAIUIMBAIOTCS JIela,
3a1a4M WM UJEU, KOTOPbIE MBI HE PEAIIN3YEM, OTKIAAbIBAEM HA IIOTOM — BCE 3TO
HEraTUBHO CKa3bIBACTCS HA HAILLIEM BHYTPEHHEM COCTOSIHUU B LIEJIOM.

BaxkHast poJib B OpraHu3alnuy y4eOHOUM IeTeIbHOCTH OTBOJAMUTCS MPOrpaMme
JUCLUUIUIMHBI,  JAKoMas IpEACTaBIEHUE HE TOJBKO O  TEMAaTHYECKOU
MTOCJIEA0BATEIBHOCTH U3YUYEHHS Kypca, HO U O 3aTparax BPEMEHHU, OTBOJAMMOM Ha
W3YYCHHE Kypca. YCIEMHOCTh OCBOCHHUS AUCUUILIMHBI BO MHOTOM 3aBHCHT OT
IIPaBUIBHO CIUIAHUPOBAHHOIO BPEMEHHU IPU CAMOCTOSITENIBHOW NOATOTOBKE (B
3aBUCUMOCTH OT CIEIHATBHOCTH OT 2 — 3 10 5 4acoB B HEJIEIIIO).

Onucanue nocnedogamenbHocmu Oelicmeuil ooyuarouwuxca (anzopumm
U3YYEHUA OUCUUNTIUHDL)

Haumnass wu3ydyenwe aucuuiiiuHbel «JIuHeiiHass  anreOpa», CTYIEHTY
HEOO0XOUMO:

— O3HAaKOMMUTBCA C IMPOrPaMMOM, MH3YUYUTb CIIMCOK PEKOMEHIYEMOMN
JUTEPATYPBI; K MporpaMMe Kypca HEe00XoauMo OyJeT BO3BpAIlaThCsl MOCTOSHHO,
[0 MEpE YCBOECHMS Ka)XJOW TEMbl B OTAEIBHOCTH, JJII TOTO YTOOBI MOHSTH:

A0CTATOYHO JIM ITOJIHO M3YYCHBI BCC BOIIPOCHI;



— BHHUMATEJIBHO pa3o0paTrhCsi B CTPYKTYpe JUCHUIUIMHBI «JInHelHas
anreOpa», B CUCTEME paclpeesieHus y4yeOHOro Marepuaia mo BUAaM 3aHSITHH,
dbopMam KOHTPOJIS, 9TOOBI HIMETH TIPEJICTABIICHNE O Kypce B II€JIOM, O JICKIIMOHHOM
U TIPAKTUYECKOM YaCTH BCETO Kypca U3yUYEeHUs;

— mepenucaTh B TETpaab [Jsi JEKIuW (Ha OTAEIbHOW CTpaHUIE) U
MPUKPENUTh K BHYTPEHHEW CTOpPOHE OOJIOKKH CTPYKTYpPY U COIEpIKaHHe
TEOPETUYECKOW YacTH Kypca, a B TE€TPajpb I MPAKTUUYECKUX 3aHATHI — TEMBI
MPaKTUYECKUX (JIaOOPATOPHBIX) 3aHSATUH.

[Ipy mnOArOTOBKE K 3aHIATUSIM 10 JAucHuUIUIMHE <«JIuHelHas anreOpay»
HEOOXOJMMO PYKOBOJICTBOBATHCSI HOPMaMU BPEMEHU Ha BBIMOJHEHUE 3aJJaHUM.
Hampumep, npu moAroToBKe K 3aHATUIO HA MPOPabOTKY KOHCIIEKTa OJTHOM JICKIUH,
y4eOHUKOB, KaK MpaBuiio, oTBoautca ot 0,5 yaca 10 2 4yacoB, a Ha H3y4YEHUE
MEPBOUCTOYHUKOB 00BEMOM 16 CTpaHMI] MEYaTHOTO TEKCTa C COCTaBIIEHUEM
KOHCIeKTa 1,5—2 4Jaca, ¢ cocTaBiIeHUEM JIMIIb MJIaHa 0KoJjo 1 yaca.

Pexomenoayuu no pabome c aumepamypoi

HaubGonee mpeamouyTuTenbHa MOTEMHAsl IMOCIEAOBATEILHOCT, B paboTe ¢
autepatypoid. Ee MOXHO TpeacTaBUTh B BHUJIE CICAYIONIETO MPUMEPHOTO
aNropuTMa:

— O3HaKOMJICHHE ¢ pabouedl ydeOHOW TIporpaMmoil ©  y4eOHO-
METOJUYECKUM KOMILUIEKCOM JUCIUTUIAHBL;

— HW3Yy4YeHUE OCHOBHOMW y4yeOHOH JIUTepaTyphl;

— npopaboTKa JOTOJHUTEIbHOU (YU4eOHOM 1 HAyUYHOMN) JTUTEPaTyPHI.

B xone yTeHus O4YeHb MOJIE3HO, XOTsI U HE 00s3aTeIbHO, JIeJaTh KpaTKue
KOHCTEKThI IPOYNTAHHOTO, BBIITUCKHU, 3aMETKHU, BBIACISTh HESICHBIC, CIIOXKHBIC TS
BOCIIPUATHUSL BOMPOCHL. B IENsIX NPOSCHEHUs TMOCIEIHUX HYXHO OOpamaThCcs K
npenoAaBarento. [lo 3aBepiieHMM U3YUEHHUs] PEKOMEHIyeMOW JUTepaTyphbl
MOJIE3HO MPOBEPUTH YPOBEHb CBOMX 3HAHMI C MOMOIIBIO KOHTPOJIBHBIX BOIPOCOB
JUJISl CAMOIIPOBEPKH.

HacrositenbHO peKoMeHJyeTcsi u30eraTb MEXaHWYECKOro 3ayuHhBaHUs

yueOHoro marepuana. [IpakTika yoenuTensHO TTOKa3bIBaeT: caMbiM 3(DPEKTUBHBIM



CIIOCOOOM SIBIIIETCSI HE «3YOpexKay, a ri1yOOoKOe, TBOPUYECKOE, CaMOCTOATEIbHOE
MIPOHUKHOBEHUE B CYLIECTBO U3y4aEMBbIX BOIIPOCOB.

HeobxoamMo BeCTH CHCTEMAaTHUYECKYI0 KaKIOMHEBHYIO paboTy Haj
JUTEPATYPHBIMU HCTOYHUKaMH. OO0beM wuHPOpMAIMM TIO KypCy HACTOJIBKO
OOITUPEH, YTO UM HE YJIaeTCs OBIAACTh B «IOCIEAHUE JTHI» TMEPe] CECCHEH, Kak
Ha 3TO UHOTJIa PACCUUTHIBAKOT HEKOTOPHIE CTYACHTHI.

Crnenyer BOCIUTBHIBATh B ce0€ YCTAHOBKY Ha MPOYHOCTH, J0JITOBPEMEHHOCTh
YCBOGHHUS 3HaHUU 1O Kypcy. Hajo moMHUTE, 4TO OHM MOTPEOYIOTCS HE TOJBKO U
HE CTOJBKO B XOJ€¢ KYpCOBOTO 3adeTra, HO — YTO OCOOCHHO Ba)XXHO — B
nocJyeaytomnie npoheccuoHaIbHOM IeITeTbHOCTH.

Jlutepatypa umeercsa B OMOJIMOTEKE YHUBEPCUTETA.

[Ipu pabote ¢ y4yeOHON M Hay4YHOU JUTEPATypOd MPUHIMIHAIBHO Ba)KHO
MPUHUMATh BO BHUMaHHE€ MOMEHT pa3BuTusi. CTyAeHT 00s13aH 3HATh HE TOJBKO
PEKOMEHIYEMYIO JIMTEPAaTypy, HO U HOBBIC, CYIIECTBEHHO Ba)KHBIC W3JAHUS IO
KypCY, BBIIIEIINE B CBET MOCJE €r0 MyOIHKaIlUH.

Pexomenoayuu no no02omoeKe K IK3ameny

WTOroBHIM KOHTpOJIEM MPHU W3YYEHUH AUCHUILUIUHBI «JIuHeitHas anreOpa»
ABJSICTCS dK3aMeH. [IpuMepHbIii mepeyeHb BOMPOCOB K 3K3aMEHY COJIEPKUTCS B
paboueil mporpamme AUCHUILIMHBL. HenmocpenacTBeHHO mepesn ceccued BOIMPOCH
MOTYT OOHOBIATHCS. OOHOBIIEHHBIM TEPEUYEHHb BOIMPOCOB K HK3aMEHY BBIJACTCS
CTyJAEHTaM IIepe]l HavyaJloM SK3aMEHAIIMOHHOW ceccuu. Ha sk3aMeHe CTyIeHTy
MPEJIaraeTCsi OTBETUTh HA JIBA TEOPETUUYECKUX BOIIPOCA MO U3YUYECHHBIM pa3eiiaM
JUCLUIUIAHBI U PELINTh MPAKTHYECKYH 3aaady. Llenp s3k3ameHa — mpoBepka u
OIICHKA YPOBHSI MOJYYEHHBIX CTYJIEHTOM CIEIHaIbHBIX MMO3HAHUM MO Yy4eOHOM
JTUCITUTIIMHE, a TAK)KE YMEHHUSI JIOTHUECKH MBICITUTh, apTyMEHTUPOBATh N30PaHHYIO
HAyYHYI0  TO3MIMIO,  pearupoBarb  Ha  JOMNOJHUTEIbHBIE  BOMIPOCHI,
OPUEHTUPOBATHCSA B MaccuBe JeUHUIMN U Kateropuil. OleHKe MOJICKUT TaKXKe
Y MIPAaBUJIBHOCTh PE€UH CTYJICHTA. J[OTIOJHUTENBPHON LENIbI0 UTOTOBOIO KOHTPOJIS B
BUJIE DK3aMeHa sBiseTcs (GOpPMHpPOBaHHME Yy CTyAEHTa TaKUX KadecTB, Kak

OpraHn30BaHHOCTb, OTBCTCTBCHHOCTD, pr,uomo6ne, CaMOCTOSITEJIbHOCTh. Takum



00pa3oM, FK3aMEeH IO AUCIUILINHE MPOBEPSET CIOKHUBIIYIOCS Y CTYICHTAa CUCTEMY
3HAHUU 10 TAHHOU JUCIMILTUHE W UTPAET OOJBIIYIO POJIh B TIOJATOTOBKE Oy IyIIero
CHEIUAINCTa, CIOCOOCTBYET TMONYYCHUIO (PYHIAMEHTAIHHOW W CIHEIUaIbHOU
MOJITOTOBKY B 00JIACTH MaTEeMAaTUYECKUX METOJIOB U MOJIEIICH U WX MPUMEHEHUS K
PCIICHUIO MTPAKTUICCKHX 33]1a9 SKOHOMHKH H YIIPaBIICHUS.

[Tpr MOATOTOBKE K 3K3aMEHY CTYACHT JO/DKCH INMPaBWJIBHO M PAIMOHAIBHO
pacIuIaHupPOBaTh CBOE BpEeMsl, UTOOBI YCIETh KAYECTBEHHO M Ha BBICOKOM YPOBHE
MOJITOTOBUTBECS K OTBETaM IO BCEM BoOIpocaM. DK3aMEH INPHU3BaH IMOOYIUThH
CTYJICHTA TOJYYUTHh JOTOJHUTEILHO HOBBIE 3HaHWSA. Bo Bpems MOITOTOBKHA K
9K3aMEHY CTYJIEHTBhI TAaK)K€ CHCTEMAaTH3MPYIOT 3HAHHWS, KOTOPHIE OHH MpoOpenn
Ipy W3YYEHUW pa3elioB Kypca. OTO TO3BOJSET WM YSICHUTH JIOTHUECKYIO
CTPYKTYpy Kypca, OOBEIMHUTH OTICIBHBIC TEMbl B EAWHYIO CUCTEMY, YBHUICThH
TIEPCIICKTHBBI PA3BUTHS YIIPABJICHHUS IIEPCOHATIOM.

PexoMeHyeMblie yUeOHUKH U CTICIHAIbHAS JINTEpaTypa Py U3yUdeHUH Kypca,
UMEIOTCS B PEKOMCHIOBAaHHOM CIIMICKE JIMTEPAaTypbl B paboyeil mporpamme Io
JaHHOMY KypcCy, TaKKe HMX Has3bIBaeT CTYJEHTaM IIperojaBaTeib Ha IepBOU
JICKITUH.

CTyIeHT B LENSIX MOJYYCHHs] KaYSCTBCHHBIX W CHCTEMHBIX 3HAHHMH JOJDKEH
HAaYMHATh TIOJITOTOBKY K 3K3aMEHY 3aJI0JIT0 J0 €ro MPOBEACHMS, JIy4Ille C CaMOTO
HavaJa JISKIIMOHHOTO Kypca. J[J1s 3Toro, Kak yXe 0TMe4aaoch, UMEIOTCS B y4eOHO-
METOJMYECKOM TTOCOOMHU MPHUMEPHBIC BOMPOCH K dk3aMeHy. LlemecooOpa3Ho mpu
U3YYCHUH Kypca I0JIb30BaThCs pabodeidl MporpaMMoil W y4eOHO-METOMHYECKAM
KOMITJIEKCOM.

CamocrosTenpHas paboTa IO TMOATOTOBKE K DK3aMEHY BO BPEMsS CECCHHU
JIOJDKHA TITAHUPOBATHCS CTYJIEHTOM, HUCXOJs U3 o0Imero odbema BOMPOCOB,
BBIHECCHHBIX Ha 9K3aMEH W JHCH, OTBEJICHHBIX Ha IOJATOTOBKY K 3k3ameHy. [Ipu
TOM HE0OXOJMMO, YTOOBI IMOCJICIHUA JCHb WM YacThb €ro, ObLI BBIACICH IS
JOTIOJTHUTEIHFHOTO TIOBTOPEHUS BCETO 00beMa BOIPOCOB B IIEJIOM. ITO MO3BOJISET
CTYJCHTY CaMOCTOSATEIHHO MEPENPOBEPUTh YPOBEHb YCBOCHUS MaTeprasia. BaxxHo

UMETh B BHUIYy, YTO /IS IeJied BOCIPOWM3BENCHUS MaTepuaia yd4eOHOTO Kypca



OOJBIIYI0O BCIIOMOTATENBHYIO pOJIb MOXET ChIrpaTh HWHGMOpManus, KoTopas
COJIep KUTCS B paboueil mporpaMmme Kypca.
Pekomenoayuu no camocmoamenbHoil padome cmyoeHmoe

Opranuzanusi ¥ ydeOHO-METOJUYECKOe OOeCleueHue CaMOCTOSITeIbHON
paboTsl ctyaeHToB (CPC)

1. Tekymass u omnepexatomas CPC, HampaBieHHas Ha yriayOJieHUE W
3aKperieHue 3HaHU, a TaK)Ke Pa3BUTHE MPAKTUUECKUX YMEHUN 3aKII0YAETCS B:

— paboTe CTyAEHTOB C JIEKIMOHHBIM MAaTE€pUajoM, IOUCKE W aHaJIu3e
y4eOHON JTUTEpaTyphl U 3JICKTPOHHBIX MCTOUYHUKOB MH(OpPMAIUU MO H3ydaeMbIM
TeMaM JUCHUILIUHBI;

—  BBINOJIHEHUU JOMAIIHUX UHAUBUYaTbHBIX 3aJaHUM;

— W3YyYCHHUHU TEM, BBIHECEHHBIX HA CaMOCTOATEIBHYIO MPOPabOTKY,
aKTUBHOE y4acTHE B UX OOCYXJECHUU HA 3aHATUSIX;

—  M3Y4YEHUU TEOPETUUYECKOr0 MaTepuasia TeM MPaKTUUYECKUX 3aHSITUH;

— OCBOCHUM TEXHOJOTMWA B3aHMMOJEUCTBHUS C 3aJaHHBIMU HWHTEPHET-
pecypcamMu U UX UCIOIb30BaHUS JIsl PEIICHUS TPAKTUUYECKUX 3a/1a4;

— TOATOTOBKE K AK3aMEHY.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
JAUCIUTIJINHBI

Jnst  mpoBeAeHWS  JIEKIIMOHHBIX — 3aHATHH  HEOOXOAuMa  ayJIUTOpHUS,
OCHAIleHHAsl MYJbTUMEAUNHBIM ITPOCKTOPOM.

Jns npoBeneHUsT MNPAKTUYECKUX 3aHATUM - ayJIUTOpUsl, OCHAlllCHHas
MYJIBTUMEIUHUHBIM TPOEKTOPOM, OOJIBIION JTOCKOW [JIsi JEMOHCTPAIIMH BCEX

9TaIlOB PCHICHHUA MPAKTHUYCCKUX 3a1a4.
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l. JIAH-TPa(HK BBINOJHECHUS CAMOCTOSTEILHOI padoThI 1O

AUCHUIIJINHE
ITpuMmepHbIe
Ne Hara/ cpoku . HOPMBI
P Bua camocTosnTebHOIi padoThI p DopMa KOHTPOJIA
n/m| BbINOJIHEe-HUSA BpeMeHH Ha
BBINIOJTHEHHE
N3yuenue TeopeTHUECKOl 4acTh IIpoBepka HanU4us
TE€MBbl, BBIIOJIHEHHE 33JaHUN TI0 JIEKUUH, peleHus
WupuBuyansHoe | TeMaM: ONEpAllMH €  MaTPHUIAMH, VMHAWBHUYaJIEHOTO
1 3a7aHue 1 BBIYUCIICHHUC OHpeHeHHTeﬂeﬁ H 8 yacos 3aJaHHus1, aKTUBHOC
(ceHTs6pB) o0paTHOH  MaTpHlbl,  peUICHUE ydacTue B 00CyKACHUH
CHCTEM  JIMHEWHBIX  ypaBHEHUU BOIIPOCOB IO TEMaM
MeroaoM Kpamepa u 'aycca 3aHATHN U 3aTaHUM.
N3yuenue TeopeTHyeckoil 4actu [IpoBepka Hanuuus
TEMbl, BBINOJHEHUE 3aJaHUN TI0 JICKUUW, pEIIEHUS
TeMaM: paHr MaTpulbl, 0a3uc WHAWBHUIYaJIbHOTO
NunuBuayansHoe
CHCTEMBI BEKTOPOB, 00IIlee pelIeHne 3a/1aHHsl, AKTUBHOE
2| 3aganwue 2 . . 8 wacos
CHUCTEMBl JIMHEWHBIX ypaBHEHHUIA, ydacTre B 00CYKICHUU
(oxTs6pB) .
HaxoxaeHue @OCP  onHOopomgHOU BOIIPOCOB [0 TEMaM
CHCTEMBI JINHEHHBIX YpPaBHEHUN 3aHATUN U 3a1aHUN.
N3yuenue TeOpeTHYECKOM 4acTh IIposepka HaMuus
TE€MbI, BBIIOJHEHUE 3aJaHUN IO JIEKLUH, pelIeHHs
temam Paznena 8 u Pasnena 9. WHAWBHUIYaJIbHOTO
NunuBuayansHoe . 8 A Y
3 10 yacos 3a/1aHus1, AKTUBHOE
3ajanue 3 (HOSIOpb)
y4acTue B 00CYyKIESHUU
BOIIPOCOB IO TEMaM
3aHATUA U 3a1laHUMN.
N3yuenue TeopeTH4ecKon 4acTu IIpoBepka HaMuus
TEMBbI, BHIIIOJIHEHUE 3aJaHUH 110 JIEKLIUH, pelIeHHs
TeMaM: JINHEUHBIE ONepaTophl U UX VHJIUBUYaJIbHOTO
NunuBuayansHoe
MaTpULbl, HAXOXKJIEHUE A7pa U 3aJlaHus], aKTUBHOE
4| 3zamauue 4 s 10 yacos
(1exabpn) o0pasa IIMHEHHOTO oTIeparTopa, y4acTue B 00CYyKIECHUU
coOCTBEHHBIE BEKTOPA, TPUBEIEHUE BOIIPOCOB IO TEMaM
MAaTpHL JIMHEHHOTO orepaTopa K 3aHATUH U 3a/laHUM.
JIMArOHAJILHOMY BHULY
ToxroToBKa K N3ydyeHne TeopeTHUYECKONW 4YacTH| IIposepka
SK3aMeHy H Kypca, BBITIOJHEHHE MPAKTHYECKHX KOHTPOJIBHBIX padoT,
5| BEIIOTHEHWIO 3a/laHui [0 TeMaM Kypca 36 4acos TEKYIIMH orpoc
KOHTPOJIbHBIX
pabot
UTOIro - 72 qacos -




Il. Xapakrepuctuka 3agaHMid JAJs1  CAMOCTOSITEJIbHOM

00y4yaromuxcsi, METOAUYECKHE PEKOMEHIAIUM 10 UX BHINOJHEHUIO

Tembl H OPUEHTHUPOBOYHOEC COACPKAHUEC AHAINTUHICCKHUX,

HCCIIe0BATEIbCKUX U TBOPYECKHUX 3a1aHU

HAY4HO-

NuauBuayanbHoe 3aganne 1 (y KaKI0ro cTyJaeHTa CBOil BADUAHT).

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

B TCX ClIy4dasdX, KOIJda YMHOXCHHUC OIIPCACICHO. HYCTB

1 32 1 2
(230 (3 1
A=lo25) B=|1 5
341 0 3
2. Haiinure 3nauenue Beipakenus 384 + CB:
1 2 3
-1 0 2 1 2
A=/0 1 3| B= , C= .
0 2 -1 0 1
1 2 -1

3. Beruuciuth onpeaenuTesns A IByMs CIOCOOaMH:
a) pasJIoKHB 10 PJIEMEHTaM TPEThEH CTPOKHU;
0) moyty4uB 3 HyJIsl B YETBEPTOM CTOJIOIE M PA3JIOKHUB IO HEMY;

B) Haittt Munop M4 1 anreOpandeckoe JOMOJHECHUE A1z ONIPEACTUTENT A |

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

PaBUJTy TPEYrOJIbHUKOB; 0) Aq BBIYKCIIHTE, PA3JIOKKB [0 NEPBOH CTPOKE; B) Ao

BBIYKMCIIUTH, PA3JIOKUB 10 BTOPOMY CTOJIOLY; T) A3 BBIYUCINTD, HOJYYUB HYJIH B

KaKoOM-JIH0O CTOJI6H€ " PAa3JIOKUB I10 HEMY.



3X1+2X2 +X3 :6,
2% +3Xo + X3 =1,
2% + X9 +3X3 = 1.

5.Cuctemy AX=B pemuTh ¢ TOMOLIBI0 OOPATHON MaTPHUILIbI, ECIIH

1 2 3 3
A= 0 1 3 B=|1
1 2-1 S
6. Haitnutre oOpatHyro MaTpuily Juisi MaTpullbl A C TOMOIIBIO 3JIEMEHTapPHBIX
npeoOpa3zoBaHuid, €CIH
3 1 =2
A=(1 3 1)
9 -5 0
7. Haitqure Hen3BecTHY0 MaTpuily X €ciiu
-5 -4 7 2 0 4
X 3 2 1)]={(3 -1 5]
4 0 2 2 1 3
8. Pemmnts cuctemy Merogom ['aycca:

( X1+ X2+ X3+ X4: O,
2Xl+ X2+ X3— X4= 3,

<

— X —Xo+ X3+ Xg4= 0,

2X2 —3)(3 + 4X4 = —9.

Q. Onpenenure, 4TO NMPOU3OUAET C KBaApaTHOW MaTtpuled A nopsaka 10 mpu
YMHOYKEHHH CJIeBa Ha TPaHCBEKIHIO Ty (5).

NupuBuayaabHoe 3aganme 2 (y KaxKI0ro CTy/IeHTa CBOi BAPHAHT).
1.BpluncanTe paHr MaTpHibl JByMs croco0aMu: a) METOJOM OKaiMIIeHus

MHUHOPOB; 0) C TOMOIIIBIO ATIEMEHTAPHBIX MPEOOPa30BaAHUM.



4 10 1

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

2.Haiimute cpemu BEKTOPOB aq, Q,, dz, A, 0Oa3uc JHMHEWHOW OOOJIOYKH

L(ay,a,, as, a,) ¥ KOOPAUHATHI OCTAILHBIX BEKTOPOB B 3TOM 0Oasuce.

a, =2;2;7;, -1),a,=3; —1; 2; 4),a; =(1; 1; 3; 1),
a, = (3; 3; 11; —3).
3. JlokazaTh, uTOo cuctema BEKTOpoB ly,l,,...,l, — oOpasylT 06a3uc u HaWTH

KOOPJIMHATHI 3JIEMEHTA X B 3TOM 0Oa3uce.
L=({1,11),1,=(0;1;1),l3=(0;0;1), x = (1;2;3).

4 ViccnenoBaTh CUCTEMY Ha COBMECTHOCTb M HAUTH 00I1Iee PEIICHUE CUCTEMBI.

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

5.Haiinure ¢yHAaMeHTaNbHYIO CHCTEMY pELICHUS U OOIlee PElICHUE CUCTEMBI
OJHOPOJIHBIX JIMHEVUHBIX YPABHECHUM.

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

153.’1 _4.]:2 - J.’3 ‘EJ.’+ - D,

+ ¥+ -y =
ntx i -x =0

L

NuauBuayanabHoe 3a1anne 3 (y KaxK/A0r0 CTyA€HTa CBOii BAPHAHT).

A

1. Jlaust Bextops! @ ¥ D . Haiftu: 1)3 - (6 — ﬁ); 2)‘5 :3)C0S(a , C), ecnm

c=2a+bh: 4)COSP s @ ; 5)‘3+B‘; 6)nppa.



3=(4;5,6),b=(—2;—8;—6).

2. Jlaus! Bektopbl @ ¥ D . Haiitu: a) @ - 45; b) npy (25 — 35);
A
c) COS[— a+2b, 35],ecnn

_ N T
a=3m-n,b=m+2n,m=3n=2|m,n =3

3. Haiitu miomaas napaiienorpaMma, moCTPOSHHOTO Ha BEKTOpax

C=g+4€ u a=3§—ﬁ, eClu \éﬂ:S, ‘a=4, (g, B)=150°.
4. Jlausl BepiuHbl tupamuasl ABCD: A (2, 1 0); B (5, 3, 1); C (0, 1 2);
D (4, 3,1). Haiiru:
1) miomiane tpeyronparka ABC, 2) cos Z/DAB,
3) Beicory AABC, onymennyro us C va AB ,4) o6bem mupamuast ABCD,

5) BeicoTy mupamuasl ABCD, onymennyio u3 D na ocHoBanne ABC.
5. M3BecTHBI KoopauHaThI BepinH Tpeyronbauka ABC: A (— 3, — 2); B (14, 4);

C (6, 8).. Haiitu:

1) ypaBHEHHUs BCeX CTOPOH B 00IEM BHUJIC,
2) ypaBHeHHus Bcex BeICOT B 00meM Buzae (AN, BN,, CN3);
3) ypaBHeHus Bcex MeauaH B obmieM Buae (AMi, BM,, CMy);
4) tgA;
5) ypasuenus npameix AE u AE;, npoxoasmux nox yrinom 45° k AC;
6) Touky B1, cuMMeTpuuHyto Touke B oTtHOCHTERHO AC;
7) paccrosiaue ot Touku C 10 npsmoit AB;
8) ypaBHenue npsimoit CCy, mpoxosiiei napamieibHo AB;
BS

9) ypaBHenue npsimoit CS, eciii ToUKa S Takas, 4To - — = & ;

SA

10)amuny croponsl AB; 11) mmuny meanansl AM;
6.CoctaBuUTh  ypaBHEHHWE  TUIOCKOCTH, MPOXOIAIIEH  4epe3  MpSIMYIO

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

x—2y+z+5=0.

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



1. SIBISAIOTCS 1M CIEAyIONIKE TIPEOOPA30BAHK BEKTOPHOTO MPOCTpaHCcTBa R3
nuHenHpMU. Ecnu npeoOpa3oBaHue JIMHEWMHOE, TO HAWIUTE €ro MaTPUILy B
cranaaptHoM 6azuce. [Tycts x = (x4, X5, X3).

a) (x) = (x1 + x5 %1 + X3 — X35 %1 + x5 + X3).
0) p(x) = (X + x2; X3 — X3;x3 — 1).
2. Jlns TuHEHHOTO onepaTopa ¢ HalauTe SAPO U 00pas.

IIycts @(xX) = (a,x) -d,rne d = (1;2;3)

3. Ilycth @ umeer matpuiy A = (% _01) B Gasuce a; = (1;1), @, = (0:1) u
% _21) B Oasuce b; = (1;2), b, = (1;1). Haiigure

MaTpHuIly npeobpaszoBanus @ + Y B 6asuce by, b,.

UMeeT marpuny B = (

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

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

g3(x) = x + x?

5. JIuHeiHbIi oniepaTop ¢ MEepPeBOAUT Oa3UCHBIE BEKTOpA €1 U €, B DJIIEMEHTHI 4, U
@, COOTBETCTBEHHO. HaiinmuTe cOOCTBEHHbIE 3HAYECHHsS] U COOCTBEHHBIE BEKTOPA
oreparopa ¢.

a, = —281 - 62; a, = eq
6.Haiigute ©Oa3uc, B KOTOpOM MaTpulla JIMHEMHOTO oreparopa HMEET

JIaroHajabHbI BUI. Eciu B HEekoTopoMm 0Oa3uce MaTpuila JIMHEHHOTO omepaTopa

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

VMMEET CIEAYIOIIUN BU:
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IMacmopr

(poH/1a OLICHOYHBIX CPEACTB
10 AUCHMININHE «J/IMHeliHas anredpa»

Koa u popmynupoBka KoMnereHIun

JTtanbl (OPMUPOBAHUA KOMIETEHIIUH

OK-4

COOTBETCTBUU c
PErHOHAIBHOTO |
Tpyaa (hopMupyercs 4aCTUIHO)

CIIOCOOHOCTh TBOPUYECKHU BOCIPUHUMATH
U HUCIIOJIb30BAaTh JIOCTHIKEHUS HAyKH,
TEXHUKU B mpodeccruoHanbHOU chepe B

MOTPEOHOCTSIMU
MHPOBOIO  pBIHKA

3HACT

COBPEMEHHBIE METOJIbI "
WHCTPYMEHTApUil JTHHEWHOW anreOpbl
Y aHAJIMTUYECKON T€OMETpUN

yMmeeT

UCIIOJIb30BaTh METO/IbI U
UHCTPYMEHTApUH JIMHEHHON anreOpsl
U AHAJUTHUYECKOM TIeOMETPUM IS
peLIeHUsT THUIOBBIX MaTeMaTHYECKUX
3amad B JTOH cdepe U BOCHPHUATHS
COBPEMEHHBIX TEKCTOB o
SKOHOMHUYECKON TEOPHUH

BIIAJIEET

METOJaMH ¥ HMHCTPYMEHTapHeM
JVMHENHON anreOpbl U aHATUTUYECKOMN
TEOMETPUHM  JUIsl  BOCHPUATHS U
UCIIOJIb30BAaHUsl JIOCTHKCHUM HayKH,
TEXHUKHU B IpodeccHoHaNbHOM chepe

OK-5

NesITebHOCTH ((OPMHUPYETCsl YACTUYHO)

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

3HACT

METOJIbl, HHCTPYMEHTapHuil u 0a30BbIe
pe3yabTaThl JIMHEHHOW airedOpbl U
AHAJTMTUYECKON reOMEeTpUH

ymeer

HCIOJIB30BATh METO/BbI "
UHCTPYMEHTApHH JMHEHHON anreOpsl
M AHAJIUTUYECKOM TE€OMETpUM s
aHanusa KOJINYECTBEHHBIX
COOTHOUICHUH,  PEIICHHs  CHUCTEM
JIMHENHBIX YPABHEHUN

BIIAJIEET

CIICHHUAJIBHBIMHU  TCOPCTUYCCKUMHU U
MPaKTUYECKMMH METOJaMU JIMHEWHON
anredpbl U aHATUTUYECKOW TeOMETPUH
i (opMalIM3alui  SKOHOMHUYECKOM
nH(}OpMallUY U ee aHaIn3a

KonTpoaupy OueHo4YHbIE CpeAcTBA
emMble

Ne pasneJs / Koabl u 3Tansl popMupoBanus . IPOMEKYTO

n/n TeMbI KOMIeTEeHIU TEKymnn IHast
MCIHILIHH KOHTPOJIb aTrecTanu

bl i
1 | Paspmen 1, OIIK- | 3naer TeopeTMyeckHe OCHOBBI | KOHCIICKT Bompock! k

Tema 1, Tema | 16 IIUPOKO ucnonssyempix | T1P-7); OK3aMEHy
2 MATEMaTHUECKNX  METOZIOB M | yonrno o as g}g ‘!8 (
Paznen 21, NPHUKIIaTHBIX SKOHOMHKO- | nagota 1-3




Tema 1, Tema MaTeMaTHYECKUX monenei, | (ITP-2);
2 BO3MOXKHOCTH UX MPUMEHEHUS W3 1-6
Paznen 3l1, Ans  PEICHUA  KOHKPETHBIX | 1p {3 Typ.
Tema 2, Tema 9KOHOMHYECKHUX 3a7a4 15)
3
Pasnien 4, Ymeer MPUMEHSTH | KOHCTIEKT Bompocsr k
Tema 1. Tema KOJINYECTBEHHEIE u | (ITP-7); oK3aMeHy 1,
2 ’ Ka4eCTBEHHBIE merozpr | KOHTpombHas | 5,8 -40 (
pabora 1-3 YO -1)
Pasnen 6, aHanusa npu HpI/IHiiTI/II/I (ITP-2):
YHPABICHYECKNX peMeHuit 1 | 773 | g
Pasnen 8, peleHnH KOHKPETHBIX | (TTP-13, TTP-
Paznen 9 9KOHOMHYCCKMX 3a4a4 15)
Brnageer HABBIKAMU | KOHCIIEKT Bompocsr k
aHAIU3UPOBATH COIIMAJILHO- (ITP-7); 9K3aMCHY
SKOHOMHUYECKHE Ipobnempr u | KOHTPOJIbHAM (YO -1)
MpOLECChl C NPUMEHEHUEM pla_lgoza. 1-3
MaTeMaTHYECKUX METOMO0B H g/l I[3- 1)-,6
MaTeMaTHIECKOTO (IIP-13, TIP-
MOJCIUPOBAHUS 15)
Pasnen 1, T1IK-32 3HACT  OCHOBHEIE STAMLL I KOHCIIEKT Bomnpocs k
Tema 1, Tema (ITP-7); 5K3aMeHy
5 METO/IbI dbopManm3anuu xouTpomsHas | (VO -1)
Passien 21, MIPUKJIIATHBIX 3a1a4 ¥ | paGora 1-3
Tena 1. Teua MaTeMaTH4eCKOro (ITP-2);
2 ’ MOJIETTUPOBAHUS I/II_IIE 113- GHP
Pasen 311, HSKOHOMUYECKUX CUTYyaIUH g ) -13, ITP-
Tema 2, Tema KOHCIIEKT Bomnpocsl k
3 Vmeer dopmammsosats 3amaay | (ITP-7); IK3aMeHy
Paznen 4, ucceoBanys, BeIOpath Metoy | KOHTPOJIbHA (YO -1)
Tema 1, Tema peleHus pOOIIEMBI U pf_‘{goza_ 1-3
2 IOCTPOUTh  MaTE€MaTUYECKYIO §/U13- 1)-’6
Paznen 5, MOJIETTb (ITP-13, TIP-
Pasnen 7, 15)
Braneer asany | COHCIEKT Bomnpocs! k
Paznen 8, (TIP-7); HK3aMEHY
Pasnen 9 q)OPMszHPOBaHH’[ koHTposbHast | (YO -1)
MPOCTEUIINX NIPUKIAIHBIX | paGoTa 1-3
9KOHOMHKO-MaTeMaTrueckux | (I[TP-2);
Momeneii W MeTomaMH  UX ?11‘[2}33 113-6HP

perieHus

15)




3a4eTHO-3K3aMeHALIMOHHbIE MAaTEePHAJIbI
(o1eHOYHbBIE CPEICTBA M0 MPOMEKYTOYHOMH ATTECTAIUM U KPUTEPHH OLEHKH)
Bomnpoce! k 3k3aMeHy

1. Matpuniei ©u  omepauuu  Hajg  HUMHU.  Jloka3aTtenbCTBO  CBOMCTBA
JTUCTPUOYTUBHOCTH.

2. JleMMBbI 00 YMHOKEHUY MATPHI] HA TPAHCBEKITUIO U JUArOHATBHYIO MATPHILY.

3. Omnpenenutenb MaTpullbl pa3mepHocTH N. Teopema OCHOBHas st
ONpPEETUTEIIA.

4. CpoiicTBa OnpenenuTeNnei.

5. Teopema 0 paznokeHUH MATPUIIbI B MPOU3BEICHUE HECKOIBKUX TPAHCBEKIUI
Y TUaroHaJbHOW MaTPUIIBI.

6. Teopema O paBHOCWJIBHOCTH YCJOBHH IS CYIIECTBOBAaHUS OOpaTHOM
MAaTpUIIBI.

7. Teopema 00 ornpeAennuTenu NpOU3BEACHUS IBYX KBaJIpATHBIX MaTPULL.

8. Cucrema NTMHEWHBIX YypaBHeHU. OCHOBHBIE TIOHSTHS U MAaTPUYHAS 3aMHCh.

9. Teopema O CyIIECTBOBAHMM PEIICHUS HEBBIPOKICHHOW CHUCTEMBI JIMHEHHBIX
ypaBHeHu# (popmynsl Kpamepa)

10.Teopema o ¢opmysie st BEIYUCICHUS 0OpaTHONH MaTPHIIBL.

11.Meton I'aycca perieHus: CUCTEMbI IMHEHHBIX YpABHEHUH.

12.Boluucnenre  OoOpaTHOW  MATpPUIlbl C  TIOMONIBIO  DJIEMEHTaPHBIX
npeoOpa3oBaHUM.

13.JIuneitnoe npocTtpancTBo. [Ipocretiniue cBOMCTBA TMHEHHBIX TPOCTPAHCTB.

14.JTuneiiHasi 3aBUCUMOCTh BEKTOPOB. PABHOCUILHOCTD JBYX ONPEICICHUMN.

15.ba3uc mpoctpancTBa. TeopemMa 00 omepanusx CIOXKEHUU U YMHOXEHUU Ha
YHCJIO B IMHEHHOM MPOCTPAHCTBE ¢ (PUKCUPOBAHHBIM 0A3HCOM.

16.Pa3mepHOCTb JIMHEWHOTO MPOCTPAHCTBA. TeopeMa 0 N JIMHEHHO He3aBUCUMBIX
3JIeMEeHTax B MPOCTPAHCTBE PA3MEPHOCTH N.

17.Panr matpunpl. CiocoObl BEIYUCICHUS PaHTa MATPHIIBI.

18.Teopema o Oa3zucHom MuHOpe. TeopemMa O PaBEHCTBE HYJIO OMNPEIETUTEINS

MAaTpHLIBI.



19.Teopema Kponekepa-Kamnennu o COBMECTHOCTH CUCTEMBI.

20.JIuneitnpie moanpoctpaHcTBa. [Ipumepsl.

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

22.0aH0pOoIHAs cHCTEeMa JIMHEWHBIX ypaBHEHUH. MHOXeCTBO ee perieHuid. CBs3b
pELICHUN OJHOPOIHON U HEOJHOPOAHOM CUCTEM.

23. OyHIaMeHTalIbHAas CUCTEMa PEIIEHUN OJIHOPOJHOM cucTteMbl. Teopema o
crioco6e noctpoenust GCP.

24 .JIuHeliHble onepalyy Hajl BEKTOpaMH U uxX cBoicTBa. [Ipoekius BekTopa.

25.PaznoxxeHue BekTopa o opraM. Hanpapistoniye KOCUHYCbl BEKTOPA.

26.CxansipHO€ MPOM3BEICHNE BEKTOPOB.

27.Jlenenue oTpe3ka B JAHHOM OTHOILIEHUHU.

28.BekxropHoe mpousBeneHre BeKTopoB. CBOKCTBA.

29.BexkTopHOE PON3BEICHUE BEKTOPOB B KOOPAMHATHOU (popme.

30.CmemmanHoe npou3BeieHne BeKTopoB. CBOWCTBA.

31.YpaBHeHHE MPSAMOIA Ha TUIOCKOCTH.

32.IlonsipHas cuctema koopauHat. HopmansHoe ypaBHeHHe npsMoi. Paccrosaue
OT TOYKH JI0 IIPSIMOM.

33.Yroa Mexay NpsSMBIMH. YCJIOBUS MapaJIeIbHOCTH U MEPIeHIUKYISIPHOCTH
IPSMBIX.

34.HopmanbHoe 1 o0l11ee ypaBHEHHS TIIOCKOCTH.

35.CBs3Ka TIOCKOCTEH. YpaBHEHUE TUIOCKOCTH, MIPOXOSIIEH Yepe3 TPU TOUYKH.
VYpaBHEHUE IIIOCKOCTH B OTPE3KaAX.

36.¥Yron MEX Ty IUIOCKOCTSIMU. VYcnoBus napasuieIbHOCTH u
MEPHEHANKYISIPHOCTH TIOCKOCTEH.

37. llpsimast nmuuua B npocTpanctse. [lapamerpuueckoe, KaHOHMYECKOE U 0011Iee
YPaBHEHUS IPSIMOU.

38.Yron  Mexay ABYMsS ~ OpsAMbIMA.  YCIOBUS — MApPAUIENbHOCTH U
NEPIEHINKYJIAPHOCTH MPSAMBIX.

39.IIpsmas v MIOCKOCTb.



40.JIunelinbie onepaTopbl. MaTpuIia JTMHEHHOTO MPeoOpa30BaHMUs.

41.VI3MeHeHre MaTpullbl JIUHEHHOro MpeoOpa3oBaHusl MPHU MEpexojie K HOBOMY
Oasucy.

42.51npo u oOpa3 IMHEHUHOTO orepaTopa.

43.Teopema 0 pa3MepHOCTSX siipa U oOpa3a JMHEHHOTO MpeoOpa3oBaHUsI.

44.Onepauuu HaJl TMHEHHBIMHA ONIEPATOPAMMU.

45.Teopema 0 MaTpuIlax CyMMbI U TIPOU3BEACHUS JTMHEUHBIX PE0Opa3oBaHUM.

46.TeopeMa O  paBHOCWIBHOCTH  YyCIOBHH AN HEBBIPOXKIECHHOTO
npeoOpa3zoBaHus.

47.XapakTepuUCTUYECKU MHOTOWIEH JHHEHHoro oneparopa. CoOCTBEHHBIE
YHCJIa U BEKTOpA JIMHEWHOTO OIeparopa.

48.TeopeMbl 0 AMaroOHaJILHOM BHJI€ MaTPUIIbl JMHEHMHOTO orepaTopa.

49.Teopema ['amunbToHa-K311 0 KOpHE XapaKTEPUCTUYECKOTO MHOTOUJICHA.

50.EBkimaoBo npoctpanctBo. [Ipumepsl. HepasenctBo Komm-bynskosckoro.

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

52.Hopmupoannsie mpocTpancTBa. CBOICTBa.

53.IIporecc opToroHaNM3aIMy CUCTEMbI HE3aBUCUMBIX BEKTOPOB.

S4.Ilonarue KBagpaTuyHOW ¢opMbl. Marpuna, AUCKPUMUHAHT U PAHT
KBaJApaTUYHON (POPMBI.

55.Kanonunueckuit Buja KBaapatuuHoil (opmel. IlpuBeneHue KBagpaTHUHON
(dopMbl K KAHOHMYECKOMY BUYy METOJ0M Jlarpanika.

56.HopmanbHbIil BUA KBagpaTHUYHON (HOPMBI. 3aKOH WHEPIMHU JTEUCTBUTEIHHON
KBaJPaTUIHON (POPMBEI.

57.3HakoonpeneNeHHble U 3HaKONEpeMeHHbIe KBaApaTuuHbie Gpopmbl. Kpurepuit
CunbBecTpa 3HaKOOIPEEICHHOCTH KBaAPATUIHON (POPMBI.

58.1lpuBenenue kBaapaTUYHOW (OPMBI K KAHOHMYECKOMY BHUIY C IMOMOUIBIO
OpPTOTOHAIBHBIX MpeoOpa3oBaHuil (MpUBEICHUE KBAIAPATUYHOW (QOPMBI K

TJIaBHBIM OCSIM).



3agaum HA DK3aMeH

1.Bepuo 1m pasenctBo (A-B)T = AT - BT, o6GocHyiite, npuBemure
nokasaTenseTso, rae (A)T — onepauus TpaHCIOHMPOBAHKS MATPUIL.

2. Ilycte A — KkBagparHas Matpuiia pasmepHoctd 4. Uro mpousoimer ¢
MaTpulen A, €ClIu pacCMOTPETh MATPUILLY:

T13(3) - A~ T24(5),
rae T;j(a) -- TpancBeKus nopska 4.
3. JlokaxxuTe, YTO OHpeJeNuTeNb BEPXHETPEYroibHOi MaTpuubl A (a;; = 0,

eCclIn i>j) paBeH MIPOU3BEACHUIO JIHAaroHaIbHBIX 2JIEMEHTOB
|Al = a11 - azz * " Q.
4, Kak u3MeHUTCS OIpeeIuTe b OpsIaKa N, €CIu:
a) Y BCEX €T0 DJIEMEHTOB U3MEHUTH 3HAK Ha MPOTHUBOIOJIOKHBIN;
0) ero mepBbId CTOJOEI] MOCTABUTh Ha TOCJIEIHEE MECTO, a OCTaJbHBIC

CTOH6I_[I)I CABHHYTDH BJICBO, COXPaHAA UX PACIIOJIOKCHUC.

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

2 -1
MaTpHULIbl U HECKOJIBKUX TPAHCBEKIIHA.
6. [Iyctp ompenenutens Matpunbl A paBeH 7. CymiecTByeT am oOpartHas

MaTpula I MAaTPULIBI A U YEMY PaBEH €€ ONpPEAETUTEND?

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

9. Pemnte cucremMy JIMHEHHBIX ypaBHEHHI { X + az = b, ecim abc # 0.
bx+cy=a



1 0 O
10. Ecrmu A=|0 2 0] CymectByeT au oOpaTHas Marpuiia s
3 -1 3
Matpulpl A? Ecinu 1a, TO BBIYUCTUTE €€.

11. Pemnre cucrtemy JIMHEWHBIX ypaBHEHUN METOJ0M ["aycca

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

OtBeT: x; = 3,x, = x3 = 1.
12. Pemute cucreMy JMHEWHBIX YPAaBHEHHM C TOMOIIBIO OOpaTHOM

MAaTPHUIbI

{3361 + 5X2 = _9
2x, +3x, = —6

13. SBaseTcs i MHOXECTBO KBaJIPaTHBIX MAaTPHI] BTOPOTO MOPSIKA BUIA:
a) {A = (a;)| a1 + a5, = 1}
6) {4 = (ay)l ayy = —a;1}
B){A = (a;;)| trA = ay; + a,, = 0}
JIMHENHBIM MPOCTPAHCTBOM.
14, [Tokaxute, 4TO €CIIU CUCTEMA BEKTOPOB €4, ..., €, COJACPKUT HYJICBOU
BEKTOp, TO OHA OyJIeT TMHEHHO 3aBUCUMOM.
15. JIOKaKHTe, 4YTO eq,e,,e3 — o0pasyloT Oasuc B R® u Haiigute
KOOPJIMHATHI BEKTOPA X B 3TOM Oa3uce:
e;=(1;1;1),e, =(1;1;2),e5 =(1;2;3), x =(6;9;14).
16. HaiimuTe 6a3uc B MpOCTpaHCTBE MATPHUI] KBAaJIpaTHBIX MoOpsaka 2 A =
(aij) TaKMX, 4TO d;; = Qj;.
17. Haiimute Bce 3HaueHUss A, MPH KOTOPHIX BeKTOp b nuHEHHO
BBIpQKAETCS Yepe3 BEKTOPHI A4, A5, d3.
a; = (3;2;6),a, =(5;1;3),a; =(7;3;9), b = (4 2;5).
18. Boisicuute, siBisieTcs JM CleQyroniasi cUCTeMa BEKTOPOB JIMHEHHO

HE3aBUCUMOM;

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



19. Haiinure pasMepHOCTh TMHEHHON 000JI0YKH BEKTOPOB:

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

20. B nmnpocTpaHcTBE MHOrOWIEHOB CTeNeHM < 3 paccMaTpHUBaEeTCs
MHOYKECTBO MHOTOWICHOB C JOMOJMHUTENbHBIM ycioBueM f(0) = 0. SBasercs iu
9TO MHOXECTBO JIMHEWHBIM MTPOCTPAaHCTBOM. Eciiu f1a, TO KakoBa €ero pa3MepHOCTb.

21. OOGpa3syIoT 11 BEKTOpa d;, d,, A3 0a3Kc B mpocTpaHcTse R3.

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

22. Jluneiinoe  npeobpazosanne  @:R3 - R3®  umeer  marpumy

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

B HekoTopoM Oasuce. Haiinure Ker ¢.

23. Ilyctp maTpuiia JMHEHHOTO MpeoOpa3oBaHHsl B Oa3uce eq,€e, HUMeeT

4= o)

Haiinure pasmepHOCTh U 6a3uc sapa TaHHOTO MpeoOpa3oBaHusl.

BUA:

24, B tpeyronbauke ABC Touka M cepemmuna croponst AB. Haiimute

BEKTOP CM,ecru CA=ad,CB = b.

~l
+
w
~
(el
Il

25.  OmpeieluTh W MOCTPOUTH BEKTOP € = d X b, ecnn @ = 2
37+ 2k, e L7, k — OPTHIL.

26.  BpluMcauTh  yronm  MeXIy — JAUAroHaJdsMH  [apaulelorpamma,
IIOCTPOEHHOTO Ha BEKTOpax d = 21 + J, b= —27+ k. rae 1,7, k— OPTHL

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

28.  Bekrop cocrasnser ¢ ocsimu OY u OZ yrust 60° u 120°. Kakoii yron
OH cocTaBJsieT ¢ ochio OX?

29. Bperaucnurts IIomaab mnapajuicjiiorpamMmma, HOCTpOCHHOI'O0 Ha BCKTOpax

(6;3;—2), b = (3;—2; 6).

>
a



30. Hatimute 00beM TpeyroibHON MUpaMuIbl ¢ BepmmHamMu A = (2; 2; 2),
B=(43;3),C =(4;5;4),D = (5;5;6).

31. CoctaButh ypaBHeHHE MeaAraHbl AE B TpeyroipHUKE C BEpIIUHAMU
A=(=20),B=(24),C=(40).

32.  Haiitu paccrosnue ot Ttoukun A = (9;—11) mo mpsimoii S5x — 6y +
11 = 0.
33. Haiitn npoekruio Touku A = (10; 14) na npsamyro [: 4x + 3y — 7 =

OtBet: P = (—2;5).

34. Yepes Touky M(—1; 2; 3) mpoBeaeHa MIOCKOCTD, MEPIEHIUKYIAPHAS
paguyc-BEKTOpPY OM. Hannmmre ee YpaBHEHHUE.

OtBer: x — 2y — 3z — 14 = 0.

35. Haitgure HOpMaJIbHBIN BEKTOP IJIOCKOCTH, TPOXOISIIEH Yepe3 TOUKHU

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

Otser: N = (2;-1;1).

36. Hamucate ypaBHEHHE TMUIOCKOCTH, MPOXOJAIIEH depe3 TOUku M; =
(=1;,-2;0), M, = (1;1; 2) u nepneHIAUKYISIPHON K TUIOCKOCTH X + 2y + 27 —
4 = 0.

Otger: 2x — 2y +z—2 = 0.

37. Jnst ypaBHEHUS OpsIMOit

{x+2y+32—13=0
3x+y+4z—-14=0

3anucaTb KAHOHMYECKOE YPABHEHUE MIPSIMOIA.

Orper: 2 =22=Z
11 -1
38. Haiitu yros npsimoi:
{ x=2z-1
y=-2z+1

C PSIMOI1, MPOXOAIIEH uepe3 Hayano KoopaAuHat u Touky (1; —1; —1).

1
OTtBeT: cos @ = NG



39.

Haiinutre TOuKy mepecedeHus: npsamon x =2t —1, y=t+ 2, z =

1 — t ¢ mnockocTero 3x — 2y + z = 3.

40.

41.

42.

43.

44,

45.

Otser: (5; 5; —2).

SIBIISIFOTCS JIU TUHEHMHBIMU ClIcaAyromme OTO6pa}KGHI/I$I:

a) VxeR3, x = (x1,x5,%3) @(x) = (x5, %3, %; + 2x3)
6) p(x) = (x1,%1 + X3, %3 + 1)

B) VA — MaTpulbl KBaIpaTHOM pa3MEpHOCTH N

@ (A) = AT — onepanus TpaHCHOPMUPOBAHKS MATPHII.

Matpuiia JIMHEHHOTO onieparopa ¢ B 0a3uce e, e; UMEET BUJL:

A= (‘51 ‘02).

Haiigure MaTpuity JTHHEHHOTO orepaTopa B 0asuce e; = 2e; — ey,

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

x = (x4, x,) caemyromum 006pazoM @(x) = (x; + 2X,; Xy — 2X7).

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

(1; 2).
Haitnute pasmepHoCTh U 0a3uc siipa U oOpasa JUHEUHOrO oreparopa

¢ , KOTOPBIH B HEKOTOPOM Oa3nce uMeeT MaTPHILY

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

IlycTh @ u P nuHeiiHble npeobpaszosanus @:R3 - R3, y:R3 - R3
Takue, uto @(x) = (X1 + Xz, %3 + X3, %3 — x1), P(x) = (%1 + %, —

X3, Xy + X3 — Xq, Xy + X3) U1 TFOOOTO BEKTOpa X = (X1, X5, X3).

Haiinure maTpuily TMHEMHOTo onieparopa ¢ - B CTaHAApTHOM Oasuce.

IlycTh @ u P nuHeiiHble npeobpaszosanus @:R3 - R3, y:R3 - R3
Takue, uto @(x) = (X1 + Xz, %3 + X3, %3 — x1), P(x) = (%1 + %, —

X3, Xy + X3 — Xq, Xy + X3) U151 TFOOOTO BEKTOpa X = (X1, X5, X3).

Haiinute wmatpuily nuHeilHoro omepatopa ¢ +1 B CTaHJIapTHOM

Oasuce.



46.

47.

SlBnsercs mu npeodpasosanue @: R* — R? Takoe, uto @(x) = (x; +
2X5,X5) I7st TF000r0 X = (X1, X, ) HEBBIPAKICHHBIM.

JIMHEWHBIN orIepaTop ¢ 3aJ1aH MaTPULICH:

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

B HEKOTOPOM Oazuce eq, €,, e3. BhISICHUTH SBJISETCS I BEKTOp X = e + e, +

2e3 COOCTBEHHBIM BEKTOPOM 3TOTO JUHEUHOTO OIeparopa.

48.

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

4=(; 3

HaiimuTe Oa3uc B KOTOpPOM JIMHEWHBIH oOMepaTop HMMEET JIUaroHajIbHYIO

49.

50.

51.

52,

53.

MaTpuIy.
Haiigute Bce cOOCTBEHHBIE BEKTOpPbl U COOCTBEHHbBIE 3HAUYEHUS

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

0 1 0
—4 4 0
-2 1 2

[IpoBeppTe siBnsieTcss M (GYHKOUS 3aJaHHasT Ha MHOXKECTBE
KBaJpaTHbIX MaTPHI] pa3MEPHOCTH 2 BUJA:
f(A,B) =tr (ATB)
CKAJIAPHBIM IIPOU3BEICHUEM.

Omnpenenute 3HaYeHHs Mapamerpa A, MpPU KOTOPOM BEKTOpa e =
1 1
ﬁ(l,l, 2), e —ﬁ(l,—l,ﬂ) OPTOTOHAJIBHBI M  BXOJSAT B

OPTOroHaNbHBIH 6a3uc mpocTpancTsa R3.

MoseT M B TPOCTPAHCTBE MAaTPHUI[ KBaJpaTHBIX TMopsiaka 2 B
KayecTBe HOPMBI djeMeHTa A BeicTymath ¢yHkuusa ||A|l =
Jtr (ATA).

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

MOCTPOTE OPTOHOPMHUPOBAHHBIN OA3HC.



KpuTtepumn onieHKH CTy1eHTa HA IK3aMeHe 10 JUCIUIJINHE

«/InneiiHas aaredopa»

(l'[pOMe)KYTO‘lHaH arrecranmsa — 3K3aMeH)

Bajiabl

(peTHHTOBO
1 OLIEHKH)

Onenka
IK3aMEeHAa

(cranmaptHast)

TpebooBanusi k chpoOpMHUPOBAHHBIM KOMIIETEHUHUAM

86-100

«COMIUYHO)

OHeHKa «OTJIMYHO» BBICTABJIACTCA CTYIACHTY, €CJIM OH FJ'Iy60KO nu

MPOYHO  YCBOWJ  MPOTPaMMHBIM  MaTepuall,  HCYEPIBIBAIOILE,
M0CJIE0BATENbHO, YETKO U JIOTMYECKH CTPOHHO €ro M3Jaraer, yMeer
TECHO YBS3bIBATh TEOPUIO0 C MPAKTUKOW, CBOOOJHO CHPABIACTCS C
3aJla4aMH, BOIPOCAMU W JPYTMMU BHJaMHM IPUMEHEHHs 3HAHUM,
npuYeM He 3aTpyIHsAETCs ¢ OTBETOM IpH BHIOM3MEHEHHMHU 3aJaHui,
UCTIONB3YeT B OTBETE MaTepual MOHOTpadUYecKoil JHTepaTypsl,
MIPaBUIIBHO 000CHOBBIBAET HPUHSTOE peleHue, BJIaZieeT
Pa3sHOCTOPOHHMMH HaBBIKAMH W NIPUEMaMH BBIITOJTHEHUS IPAKTUIECKUX

3a1a4.

76-85

«xopouwo»

OneHka «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIH OH TBEPAO 3HACT
MaTepuai, TPaMOTHO M IO CYLIECTBY H3JIaraeT €ro, He JMIOIycKas
CYIIECTBEHHBIX HETOYHOCTEM B OTBET€ Ha BOIPOC, MPABHIBHO
[IPUMEHSAET TEOPETUYECKUE IOJIOKEHUS NPHU PEUICHUM NPAKTHYECKUX
BOIIPOCOB M 3314, BJIaleeT HEOOXOANMBIMU HaBBIKAMH M PUEMaMHU UX

BBITTOJTHCHU .

75-61

«y0081emeopu
MENbHO»

OneHka «yAOBIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, €CIIM OH UMEET
3HaHHAA TOJIBKO OCHOBHOTO MaTepuala, HO HE YCBOWJI €ro JeTalleH,
JIOITyCKAaeT HETOYHOCTH, HEJOCTATOYHO TPaBHJIbHBIE (OPMYIMPOBKH,
HapylIeHWs  JIOTHYECKOM  TOCIENOBATEIbHOCTH B H3JIIOKEHUU
[IPOrpaMMHOr0 MaTepHualla, UCIIBITBIBAECT 3aTPYJIHEHUS NPU OTBETaxX Ha

JAOIMNOJHUTCIIbHBIC BOIIPOCHI.

menee 61

«Heyo0081emeo
pUMENbHO»

OlieHKa «HEYIO0BICTBOPUTEIBHO» BBICTABIISCTCS CTYACHTY, KOTOPBIH HE
3HAaeT 3HAYUTENHHOW YaCTH TNPOTPAMMHOTO MaTepuayia, JOITyCKaeT
CYIIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJBIIUMH 3aTPyTHEHUSIMH
Kax
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOTYT

0e3

BBIMOJTHSIET ~ MPaKTUYECKHEe  PabOThI. IIPaBHIIO,  OIICHKA

«HEYIOBJIETBOPUTEIBHO
MPOJIOIKUTH 3aHSATUM 110

obOydeHme JOTIOJTHUTEITBHBIX

COOTBETCTBYIOIIEN JUCIIUILIUHE.

Ouenounble cpeacTa s Tekymei arrecranuu (tunossie OC mo

TeKyllel aTTecTallui U KPUTEPUHU OLEHKH MO0 KAaXKIAOMY BUIY

aTTecTalluM MO JTUCHMILIUHE «JInHeliHas anredpay)




KonTpoabHasi padora siBisiercss (hOpMOii KOHTPOJISI YCBOCHHUS CTYACHTAMH
NPaKTUYCCKON YacTh Kypca. BBIMONHIETCS CTYJICHTaMU BO BPEeMs MPAKTHUECKUX
3aHATHN 110 3aBEPIICHUIO W3YYCHHS INPAKTHYECKOM YacTH paslielioB Kypca.
KontponbHas paboTa cliaeTcsi MPEroaaBaTei0o Ha MPOBEPKY W OICHUBACTCS B
dbopme mudepeHIMPOBaHHOTO 3a4UeTa.

KoHnTponbHast paboTa cYMTaeTCsl BBIIOJHCHHOW YCICIIHO NMPHU IOJyYSHUH
OLICHOK «OTJIUYHO», «XOPOIIO» WIH «YIOBICTBOPHUTEIbHO». [Ipu moiydeHuu
OILICHKH «HEYJOBJICTBOPUTEIBHO» KOHTPOJIbHAS padoTa CUYMTACTCS HE CIAHHOM, a
COOTBETCTBYIOIIUH pa3/ie MPaKTUKyMa HEYCBOSHHBIM.

CryneHTy npeaoCcTaBisieTcss BO3MOXHOCTB TiepeciaTh KOHTPOJIBHYO paboTy
OJIMH pa3 BO BPeMs KOHCYJIBTAIUMI IO JUCIMILIAHE C ITOJTYYCHHEM OIICHKH Ha OJIHH

0aJuT HUKE.

BOl'[pOCLI, BBIHOCMMBIC HA KOHTPOJIbHBIC paﬁ()Tl)I

Konrpoabnass paGora Nel npeaHazHaueHa [Uisi MPOBEPKH KadyecTBa
OCBOCHHUS CTYyJACHTaAMHU CJCAYIOIIMX KOMIIOHEHT Kypca (B COOTBETCTBUU C

POTPaMMON):

1. YMHOxeHue Matpull. Berarcienre onpeeTuTeNnei.

2. Berancnenune oOpaTHOM MaTPHIIBI.

3.Pemienne cucreM TUHEHHBIX anreOpanvyecKux ypaBHEHUN.

KourpoabHass padora Ne2 mnpenHazHadueHa JUisi IPOBEPKH KAadecTBa
OCBOCHHMSI CTYJIEHTaMH CIEIYIOIIMX KOMIIOHEHT Kypca (B COOTBETCTBHH C

POrpamMMoi):

1. BoluncneHnue paHra MaTpuil.

2. HaxoxieHue 00111ero peueHusi CUCTEM JIMHEHHBIX YPAaBHEHHH.

Kontpoabnass paGora Ne3 mnpenHazHaueHa Uisi MPOBEPKH KadyecTBa
OCBOCHMSI CTYJIEHTaMH CJEIYIOIUX KOMIIOHEHT Kypca (B COOTBETCTBUHU C

IPOTPaMMON):

1. JIuneiiHble IPOCTPAHCTBA.



2.JIunelinble mpeoOpa3oBaHUs U UX MATPUILBI.
3. EBKiIMI0BBI MPOCTPAHCTBA.

KpuTtepun oieHKH KOHTPOJIbHOH padoThI

OneHka Onucanue

Omauuno / 3aumeno 3a,HaHI/I${ BBIIOJIHEHBI MOJIHOCTRIO U aDCOJIFOTHO MpaBUJIbHO.

3a,I[aHI/I${ BBIIIOJIHCHBI  IIOJIHOCTBKO M IIPABHUJIBHO, HO PCHICHUC

Xopouwto / 3aumeno
COJICPKHUT HEKOTOPhIE HETOYHOCTH U HECYIECTBEHHBIC OLTHOKH.

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

Heyooenemsopumenvno | 3aganusi He BBITOIHEHBI WIM 33aJaHUS BBHIOJHEHBI YaCTUYHO (MEHEee
/ He3aumeHo 50 IpoIIEHTOB), UMEIOTCSI TPYObIE OLITUOKHU.

TumnoBbie OLIEHOYHBIE CPEACTBA MO TEKYIICW aTTeCTallii MO JUCIHUILTAHE
«JIuneitnast anreOGpa» pasMmelleHbl B pasjene pabodeld yueOHON MNporpammbl
JUCHUIUIMHBL «Y4eOHO-METOIMYECKOE O0ECIeYeHUE CAMOCTOSTENbHOU PadOThI

00yYaroIMXCs.

MeToauveckue peKOMEHIalMU, ONpeae/alue NpoueIypbl OlleHUBAHUS

pe3yJabTaToB OCBOCHHUSA JUCIHUILINHDBI

Texymasi arrecramusi CTyAeHTOB. Texkymias arrecTauus CTYJIEHTOB IO
nucuuiuinHe «JImHelHas anreGpa» MPOBOJMTCS B COOTBETCTBHHM C JIOKaJbHBIMHU
HOpMaTUBHBIMU akTamu JIBDVY u sBnsiercs 00s13aTeabHOM.

Tekymiast arrectanusi Mo AUCHUIUIMHE «JIMHEHaAs anreOpay MPOBOJUTCS B
dbopMe KOHTPOJBHBIX MEPONPUATUN (KOHTPOJbHBIE Pa0OTHI, WHAWBUIYAIbHBIC
MpPaKTUYECKUE 3aJaHus, OOIMe TNpPaKTUYEeCKue 3aJaHusl) 1O OlLICHUBAHUIO
(baKkTHYeCKNX pPE3yJIbTaTOB OOYYEHHsI CTYJCHTOB U OCYIINECTBISACTCS BEIYIINM
MPENOJABATEIIEM.

OOBeKkTamMu OILICHUBAHUS BBICTYTIAIOT:

- yqe6Ha;1 JAUCTUITIIINHA (aKTI/IBHOCTB Ha 3aHATUAX, CBOCBPEMCHHOCTDH




BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCEMAEMOCTh BCEX BUIOB 3aHATUU IO
aTTeCTyeMOM JUCITUIUIMHE);

— CTENEHb YCBOGHMS TEOPETUYECKUX 3HAHUM (aKTUBHOCTb B  XOJE
OOCYXKIEHHI MaTepuanoB JIEKIMWA, aKTUBHOE ydacThe B JHCKYCCHUAX C
apryMeHTaMu U3 JIONOJIHUTEIbHBIX MUCTOYHUKOB, BHUMATEIbHOCTh, CIIOCOOHOCTD
3aJaBaTh BCTPEYHBIE BOMPOCHI B paMKax MAHCKYCCHHM WJIM OOCYXKICHUS,
3aMHTEPECOBAHHOCTh U3y4aeMbIMU MaTepUaIaMm);

— YpPOBEHb OBJAJCHHUS MPAKTHUYECKUMHU YMEHUSMH U HaBBIKAMHU I10 BCEM
BUJIaM y4eOHOM paboThl (Ompenensiercs Mo pe3ysibTaTaM KOHTPOJIBHBIX padoT,
NPAKTUYECKUX 3aHSATUH, OTBETOB Ha TECTHI);

— pe3yJbTaThl CAMOCTOSITENILHON paldOThl (3aaHus W KPUTEPUHM OIEHKH
pa3menieHsl B [Tpunoxennn 1).

IIpome:xkyTouHast arrecranmMs CTyAeHTOB. [IpomexyTouHas arrecranus
CTYJEHTOB MO IucuuiuinHe «JIuHeliHas anreOpa» MpPOBOJIUTCS B COOTBETCTBHUHU C
JIOKaJIbHBIMU HOpMATUBHBIMU akTamu [IBDY u aBnsercs o0s3aTenbHOM.

Buja npoMe:kyTouHoii arrectanuu — k3ameH (1 cemecTp), cocTosmUN 13
yCTHOro ompoca B (¢opme coOeceloBaHHUs U WHAUBUIYAIBHOTO MPAKTUYECKOTO
3a/laHud (B K3aMEHALMOHHBIN OMJIET BKIIFOYAIOTCS JIBA TEOPETUUYECKUX BOIpPOCa U
MpaKkTHUYeCcKas 3a7a4a).

KpaTkass xapakrepucTuka npouexypbl NpPUMEHEHHUS] HCIOJIb3yeMOro
OLICHOYHOI'0 cpeacTBa. B pe3yibraTe NOCEMICHUS JIEKUWW, MPAKTUYECKUX
3aHATHI CTYJIEHT IIOCJIEN0BATEIbHO OCBaMBAaE€T MaTepuasbl IUCHUIUIMHBL U
M3Yy4aeT OTBETHI Ha BOIPOCHI K 3a4ETy, MPEACTABICHHbIE B CTPYKTYPHOM 3JIEMEHTE
dOC V.. B xoge mNOpOMEXYTOYHOM aTTECTAUMU CTYAEHT T[OTOBHUT
WHIUBUyJIbHbIE TPAKTUYECKUE 3aJaHUS U BBITIOJIHSIET TPU KOHTPOJIbHbIE PAOOTHI
(MHIMBUAYaJbHBIE MPAKTUYECKUE 33JIaHUs PA3MEILECHBl B CTPYKTYPHOM 3JIEMEHTE
®OC 1V.2). Kpurepuun OLIEHKH CTyJ€HTa Ha 5SK3aMEHE IIPEJCTABICHbI B

cTpykTypHoM 3ieMerTe POC I1V.3.



