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[Iporpamma  yuebnoit jwicimiuinnbl  «Jlndeiinas  anrcOpa» cocrapieHa Ha OCHOBAHHMH
DesepanbHoro rocyAapeTBEHHOT0 00pa3oBaTe/bHOrO cranjiapia sbiciero odbpasonanns (PI'OC BO)
o cneuuansioctd  38.05.01 DxkoHomuueckas  OesomacHocTh  (YPOBEHL  CHELHAINHTETa),
VIBEPHJICHHOrO rnpukasoM Mununcrepcra obpasopauns v nayku Poccuiickoit ®esiepaimn ot
16 sBaps 2017 r. Ne 20.

[Tporpamma cocrasiena ¢ yuerom 'OC BIIO no cnenmansnoctn 38.05.01 Dxonomuucckas
Ge3011aCHOCTD, YTBEPKICHHOrO npuKasoM Munucrepersa obpasoBauus u naykn JIHP o1 04 maa 2020
r. No 59-HIT; lopsiika opranusaimy y9eOHOro npoiecca B 06pa3oBarTeIbHbIX OPraHH3alHiX BbICILICIO
npodeccuonanpioro odpazosanus Jlonenkoii Hapomuioit PecniyOinku, yTBEpKACHIIOIO HPHKA30M
Munnerepersa odpasosanus u nayku JIHP Ne 1171 or 10.11.2017 r. (¢ u3MCHCHMAMH. BHCCCHHBIMH
or 03.05.2019r. No567). yuebuoro mmasa no cuemansnoctn  38.05.01  Dxonomuueckas
Ge301aciocTh, COCIHATH3AIMK: DKOHOMHKO-IIPABOBOE 0OCCIICUCHHC YKONOMHYCCKOH 0C3011acHOCTH,
paspabotannoro 8 'OY BIIO «/lonenkuii HalMOHaIbLHbIA YHUBEPCHTCT.

Paszpaborumnku:

FUGCOVIONUTL KAPeOPOT MAMEMAMURY U
MAMEMAMULECKUX MEMOO0E 6 IKONOMUKE
ooyerm, QOKMOP IKOHOMUMCCKUX HAYK

- 10. H. llommukos

ooyenm Kagheopsr samemamuxu u
MAMEMAMULECKUX MEMOO0E 6 IKOHOMUKE Y,
doyenm, Kanouoam mexnuiecKux nayx, - (L)~ UL M. Kolsecnuk

QoYM KaMHeopsbl MAMEMamuxy u

MAMEMAMUHECKUX MEMOO0E 6 IKOHOMUKE Y i

doyennt, Kanouoam QU3UKO-MAMeMamuyecrux Hayx e / / ) %/ JI. A. I'mankoBsa
[Iporpamva  yueOHON JUACHMIUIMEBI  YTBCpPKACHA Ha 3acejlanun  Kadeipbl  MareMartuky M
MATCMATHYCCKHX METOOB B SKOHOMHKC

[Tporokosn Ne 11 o1 «11» mions 2020 r.

3ag. kadeapoit MMMD —  10. H. llomukon

Ilporpamma yuedHoOMH JHCIMIUIMHEL 0j00pena y4eOHO-MCTOIHICCKOH KOMHCCHEN IKOHOMHUCCKOIO
(pakynbTCTa

[Tporokos Ne 10 ot «16» nions 2020 r.
Ipeacenaresnn yueOHO-METOAHYCCKOMH
KOMMCCHH 9KOHOMUYECKOIO (haKylibTeTa : . E. H. Crpennna




1. OBJIACTb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYEGHOM ITPOLECCE

3HaHMs, YMEHUS M HAaBbIKU, MOJIYYEHHBIE CTYIEHTaMH B PE3YyIbTaT€ M3YYEHUS IUCLUIUIMHbI
«JIuneiinas anreOpa» MO3BOJAT MPUMEHSATh UX Ul BBIPAKEHUS KAUYECTBEHHBIX M KOJIMYECTBEHHBIX
COOTHOIIEHUI MEXJy SKOHOMHYECKUMH OOBEKTaMM, IOCTPOCHHS MaTEeMaTUYeCKHX MOJeleH
SKOHOMMUECKHUX 33/1a4, PELUICHUsI 3TUX 3a/lad, aHaIu3a UX PelIeHUus U GOPMYIMPOBKH MPAKTUUECKUX
pEeKOMEHIAaui /sl MOBBIIICHUsT YPPEKTUBHOCTH IKOHOMHUYECKUX CHCTEM. MaTepuasl Kypca Takke
HEOOXOUM ISl OCBOCHHUSI TEOPETHYECKOTO M MPAKTHYECKOTO MaTepuaia APYruX MaTeMaTHYECKHX U
SKOHOMMUYECKUX TUCIUIUINH.

«JIuneiinas anredpay» sBISIETCS TUCUUIUTMHON 0a30BO# 4acTé 00pa3oBaTeIbHOI MPOTPAMMEI IO
cnenuanbHocT 38.05.01 DOxoHoMMueckas 0e30MacHOCTh, ClEUHMATU3aUUU «IKOHOMUKO-TIPAaBOBOE
obecrneueHre YJKOHOMUYECKO 0€30IacCHOCTI.

Jannast yueOHasi AMCLMIIMHA WIPAE€T BaXKHYIO poJib B (POPMHUPOBAHUM KBATU(PHUIIMPOBAHHOTO
CHelHalnCcTa, BJIAJCIOIIEr0 MaTeMAaTUYECKUM arapaToM, HCIOJIb3yeMbIM BO MHOTHX pajsjernax
MaTeMaTUKu U ee mnpuwioxkeHusax. ConepkaHue ydeOHOM AMCUMIUIMHBL «JIuHelHas anrebpay
HaxXOJHUTCSI B TECHOM B3aMMOCBSI3UM C JIPYTMMM JUCHUIUIMHAMHM 0O0pa3oBaTebHON HpPOrpaMMbl
CHelMaluTeTa, SBJISIETCS OCHOBOW I W3YyYEHHUS MOCIEAYIOMIMX TUCHUIUIMH: «MaTeMaTH4ecKuil
aHanu3», «Teopuss BeposTHOCTEH M MaremMaTHuyecKas CTaTHCTHKa», «MeToapl ONTUMAalbHBIX
pereHui», «IKOHOMETpHKa», «MoaenupoBaHue 53KOHOMHYECKOW O€30MacHOCTH», TOJTOTOBKH
BBIITYCKHOM KBaJM(UKALMOHHON pabOTHI (IUIIIOMHOM paboThl).

2. CTPYKTYPA JUCHUITJINHBI

. dopma 00ydeHus
XapakTepucTuka yueOHOU TUCITUIINHBI

OuHas 3aoyHas

CroenuaisHOCTh 38.05.01 DxoHOMMYECKast O€30I1aCHOCTH
DKOHOMUKO-TIPaBOBOE 0OecreyeHe

Chnenmanusanus o

HKOHOMMYECKOI 0e30MmacHOCTH
OO6pazoBarenpHas mporpaMmma Cnenuanurer
Keanudukarus OKOHOMHUCT
KonmnuecTBo conepxaTesbHbIX MOYJIEH U TeM 2 (7)

JucrtunauHa 6a30Bo# / BApHATUBHOMN YacTH

N bazoBas yacte
00paszoBaTeIbHON MTPOTrPAMMBI

1 MOAYIBHBIA KOHTPOJIb, 3K3aMEH B 1-M
DopMBI KOHTPOJIS

cemMecTpe
KonuuecTBo 3a4eTHBIX €IUHULL 4 4
KoaunuecTBo yacoB 144 144
T'ox moaroroBku 1 1
CemecTtp 1 X
KonnuecTBo yacos
- JIEKIIHOHHBIX 36 4
- IPAKTUYECKUX, CEMUHAPCKUX 36 8
- 1a00PaTOPHBIX
- CaMOCTOSITEIbHOIN pabOThHI 72 132
B T.4Y. MHJAUBUAYAJIbHOE 3aJJaHUE 35
HenenbHOE KOJIUYECTBO YacoB, T.4. 8 -
ayJIMTOPHBIX 4 X
CaMOCTOSITENILHOM paOOTHI CTyIEHTA 4 X




3. OIMCAHUME JUCHUTIJIMHBbI

Menu u 3apa4u

Llens — GopmupoBaHue y OyAyHIMX CHCIHATACTOB 0a30BBIX MaTeMaTHYECKHX 3HAHUU IS
pemieHus 3agad B TPOPECCHOHATBHOW JEATEIILHOCTH, YMCHHHA aHAIUTUYECKOTO MBIIUICHUS U
MaTeMaTH4eCKOro (GOpMyITUPOBAHMS SKOHOMHUYECKUX 3a/1a4.

3aoauu uzyuenuss OUCYUNIUHbL.

- copMupoBaTh Yy  CTYACHTOB  (YHJIAMCHTAJIbHBIC TOHATUS  alreOpamyecKkoro U
TEOMETPHYECKOTO XapaKTepa;

- MOMOYb CTYJIEHTaM CJIeJIaTh TIEPBBIC IIArM B BOMPOCAX MPUIIOKCHUS JTUHCHHON anreOphl K
MTOCTPOCHHUIO SKOHOMHYECKHUX MOJICIICH.

TpeOGoBanuss k pe3yJbTaTamM OCBOeHHMSl IMCHUILUIMHBI: [Ipoliecc u3ydeHUs AMCUUILIUHBI
HarpasJieH Ha (OpMHUpPOBAHUE IJIEMEHTOB CIEAYIOMKX KoMmreTeHi i B cootBerctBun ¢ ®PI'OC BO
nmo cnemuanbHocTH  38.05.01 DxoHOMHUUeckass  Ge3omacHOCTh  (YPOBEHb  CHELMAIIUTETA),
YTBEP’KIEHHOTO Tpuka3oM MuHucrepctBa oOpazoBaHus U Hayku Poccuiickoit ®denepauuu ot
16 saBapst 2017 r. Ne 20:

oowexynomypuuix (OK):
CIOCOOHOCTBIO TOHWMATh M AHAJIM3UPOBATh MHPOBO33PEHYECKHE, CONUAIBHO U
JIMYHOCTHO 3HaYuMbIe (husocodckre mpooiieMbl
CIIOCOOHOCTBIO palOTaTh C pPa3IUYHBIMU HMH(DOPMAIMOHHBIMU pecypcaMu |
OK-12 | TexHOJIOTHSIMH, TPUMEHSTh OCHOBHBIE METOJIBI, CIIOCOOBI M CPENCTBA IOJyYCHHS,
XpaHEHMsI, TIOUCKA, CUCTEMATH3alMK, 00pabOTKH 1 niepenayn nHhopmanuu

oowenpogpeccuonanvuvix (OIIK):

CIIOCOOHOCTBIO TPUMEHATH MAaTeMaTUYECKH WHCTPYMEHTApUH [UIsl pellieHus
HSKOHOMMUECKHUX 3a/1a4

npogpeccuonanvuuix (I1K):
PacyeTHO-IKOHOMHMYeCKAsl M MPOEeKTHO-IKOHOMHUYeCKAasl 1esiTeJIbHOCTh:
CIIOCOOHOCTBIO TMOJATOTABIMBATh HCXOJHbIE JaHHBIE, HEOOXOAMMBbIE AJIsi pacuera
[IK-1 | skOHOMHUYECKHX IOKa3zaTesel, XapaKTepU3yIOUINX JesATEIbHOCTh XO3SHCTBYIOUIUX
CyOBEKTOB
CIIOCOOHOCTBIO  OOOCHOBBIBaTH BBIOOp METOAMK  pacuera SKOHOMHUYECKUX
roKaszaresnei
CIIOCOOHOCTBIO Ha OCHOBE THUIOBBIX METOAMK M JEWUCTBYIOIIEH HOPMAaTHBHO-
[IK-3 | mpaBoBOil 0a3bl pacCUUTHIBATH IKOHOMHUYECKHE IOKa3aTeld, XapaKTepPU3YIOIIHe
JeSITENIbHOCTh XO3SHUCTBYIOIUX CYOBEKTOB
CIIOCOOHOCTBIO  BBITMIOJHATh HEOOXOJIUMBIE Ui COCTaBICHHS SKOHOMHYECKUX
[IK-4 | pa3nmenoB IJ1aHOB pacyeThl, 000CHOBBIBATH MX M MPEICTABISTH PE3YAbTAThl PaOOTHI
B COOTBETCTBUU C MPUHATHIMU CTaHAAPTAMU

OK-1

OIIK-1

I1K-2

B pe3yibTaTeC OCBOCHUS JUCHUIIJINHBL 06yqa10mm71c51 JOJDKCH:

3HATb MCTOJUKY NPAKTHYECKUX pacdy€ToB II0 (bopMynaM, HCIIOJIB3YA IIPU HCO6XOI[I/IMOCTI/I
CIIPaBOYHBIC MAaTCPHAJIbI U BbIYUCIIUTCIBHBIC YCTPOﬁCTBa; CTPOUTL U HCCICAOBATH MATCMATHYCCKUC
MOJICIIN, HHTCPIPECTUPOBATH Fpa(bI/IKI/I PpCaIbHBIX IIpOLECCOB; peuiaTrb reoMeTpruICCKUc,
OKOHOMHUYCCKUC U NPYI'UC NPUKIIAAHBIC 3a1a4H;

YMETHL TIpUMEHATL B 3HAKOMOM CUTyallul H3BCCTHLIC (I)aKTLI, CTaHAAPTHBIC IIPUCMBI,
Ppacrio3HaBaTb MaTEMATUYCCKHUC OOBEKTHI U CBOﬁCTBa, BBIIOJHATL CTAHAAPTHBIX TPOUCAYPHI, pa6OTaTL
CO CTaHAApTHBIMH, 3HAKOMBIMHU BBIPAKCHUSIMU U (bOpMYJ'IaMI/I, HCMOCPCACTBCHHO BBIINOJIHATH
BBIYUCIICHUA; WHTCTPUPOBATL 3HAHUA W3 PA3HBIX Pa3JCIOB KypCa MATEMATUKHU, CaMOCTOATCIIbHAA
pa3pa6aTBIBaTB AJITOPUTMBIL HCﬁCTBHﬁ, MMPOBOJUTH O606H.[CHI/IC U OOBSCHATh WIU OOOCHOBBLIBATH
IMOJIYYCHHBIC PC3YJIbTATHI,
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BJaJeTh KyJIbTYpOH MBIIUICHHUS, CIIOCOOHOCTBIO K aOCTPAaKTHOMY MBIIIJICHUIO, aHAIU3Y,
CHHTE3y 0000IIEeHNI0, BOCIPUATHIO HHPOPMAIIUH, TOCTAHOBKE IIEJIM U BEIOOPY MyTEH ee JOCTHUKEHUS;
YMETh AaHAIM3HPOBATh WCXOJHBIC JaHHBIE, W PACCUMTHIBATH HSKOHOMHYECKHE U COIHAJIbHO-
HSKOHOMHUYECKHE TOKA3aTENN, XapaKTePU3YIOLINe NeSITeIbHOCTh XO3MHCTBYIOINX CYOBEKTOB; peIIaTh
npoOseMbl HAa OCHOBE M3BECTHBIX (DAaKTOB, MOHATUN W3 pa3IMYHBIX 00pa3oBaTENbHBIX OO0JIACTEH;
NPUBJIEKATh Ui PEHICHUs MPOOJIeM 3HAHHSA, YMEHHS, HABBIKM KOHKPETHOTO Y4EOHOTO IpenMeTa;
MPUMEHSATh MaTeMaTUYECKUe 3HAHUS B IMOBCEIHEBHOW JKM3HM, IEPEHOCUTH Ha SI3bIK HU(p U hopmyn
peambHyl0 CHUTYalMIO, BIAQJAETh METOJOM MAaTeMaTHYeCKOTO MOJICIUPOBAHUS, HCCIENOBATh
MOJTyYEHHYIO MOJIETIb, IETIaTh BHIBOJIBI U TIPOT'HO3KI.

4. COIEP)KAHME JUCIATLIIMHBI 1 ®OPMBI OPTAHM3AIIAN YYEBHOT'O
MPOLIECCA

Hucuunnuna «JIuneiHass anrebpa» mnpeaycMaTpuBaeT cienyromue (GopMmbl OpraHU3alUH
y4eOHOro npoliecca: JeKIUH, TPAKTUIECKUE 3aHATHS, CAMOCTOSITENIbHYIO padOTy CTYJIEHTOB.

Marepuan Kypca U3JIaraeTcsi C MCIHOJb30BaHHUEM OOBSICHUTEIBHO-WILTIOCTPATUBHBIX U
HCCIIEIOBATENIbCKUX ~ METOAOB  mpenoaaBaHus. Ilpu  mpoBeneHHM — JEKIUH  KCIOJIB3YIOTCS
MYJbTUMEUIHBIE TPE3EHTAlUd U pa3laToyHble MaTepuaibl. KOHCYNbTallMM OCYILECTBISIOTCS B
yaeOHOM 1abopaTopuu SKOHOMHUKO-MaTeMaTHUeCKOro MoienupoBanus kadpeapst MMMDO.

B yuebGHOM mpoliecce MCHOJIB3YIOTCS MHTEPHET-PECypChl IO JaHHOMY KypCy, B HaCTHOCTH
MaTepuaisl, BbUIOKeHHble Ha Iuiardopme IIJIO skoHoMuueckoro c¢akyapTeTa U B Trpynmnax B
COLIMAJIbHBIX CETSIX.

CamocrosaTenbHass paboTa CTYJEHTOB IpeaycMaTpUBaeT MOJIrOTOBKY K MPaKTUYECKUM
3aHSTUSIM, TOATOTOBKY KOHCIIEKTOB IO OTIENBbHBIM BOIPOCAaM H3y4aeMBIX TEM, M3ydeHHE y4eOHO-
METOJMYECKOW JINTEpPAaTypbl IO JaHHOW AMCLUIUIMHE, HAay4YHBIX U HAy4YHO-METOJUYECKHX CTaTei,
MOJArOTOBKY JIOKJIAZIOB HAa KOH()EPEHIINH, BHIIOTHEHUE TBOPUYECKUX 3a/1aHUM.

dopmamMu KOHTPOJIS YPOBHS M Ka4€CTBA MOJIyYEHHBIX 3HAaHUH SBISIOTCS MOYJIbHBIM KOHTPOJIb
U DK3aMEH.

TemaTudyecKkuil JIaH TUCHUILIMHBI «/IMHeliHas anredpa»

Tembl | Kparkoe conepxkanmne TeMbl

Cooepirrcamenvhulit mooyne 1

Tema 1. 1.1. BekmopHasa ancebpa. ApudmeTrnueckre TOUKU U apudMeTnyeckue
AHaJIUTHYeCKAasl | BEKTOPHI TPOCTpaHCTBA. JIMHEHHbIe 1elicTBUS ¢ BeKTopamu. CKalsspHOe
reoMeTpus npousBeneHue. JyinHa BeKTopa. YToJ Mexay BeKTopaMu. PaccTtosiHue Mmexnay

nByms Toukamu. Kosmneapssie Bekropsl. [Ipoekuus Bekropa. Jlenenue
OTpe3Ke B 33/1aHHOM OTHOUIEHHUU.

1.2. IHpamas nunus Ha niockocmu. Ilonstve ypaBHeHHs IuMHUM B R2
VYpaBHeHHe NPsAMON ¢ YrJIOBBIM KO3((GUIMEHTOM. YTOJI MEXIy NPsSMBIMU.
VYcnoBus mapajuieNbHOCTH U MEPHEHIUKYISIPHOCTH MpPSIMBIX. Y paBHEHUE
OpsMOM, mpoxojasdlled dYepe3 OIHY TOYKYy, uepe3 JBe Touku. OOmee
ypaBHeHue mpsmoi. Paccrognue or TOukM g0 HpsAMon. Pemienue
HSKOHOMHUYECKUX IPUMEPOB.

1.3. Jlunuu emopozco nopsaoka. Ob1iee ypaBHEHUE JIMHUN BTOPOTO MOPSIKA.
OxpyxHOCTb. HaxoieHne eHTpa U pajnyca OKpYKHOCTH C OOIIUM
ypaBHeHueM. Dmunc. ['unep6ona u ee acumntoTsl. [loHATHE U HAXOXKIEHUS
(OKYCOB M AKCIIEHTpUCUTETA AIuIHIca U runepoouisl. [Tapabona. Ilonstue n
HaxoJeHHs (PoKyca U JUPEKTPUCHI TapaboJbl. Penienre 3KOHOMHYECKIX
IPUMEPOB




Tempbl

Kp ATKO€ COACPKAHUEC TEMbI

Tema 2.
Martpuubl 1
onpeneuTe I n

2.1. Mampuywi, oeticmsusa ¢ Humu. TloHATHE TPAMOYTOJIBHOW, KBaJpaTHOM,
TPaHCIIOHUPOBAHHOM MaTpullbl. Buasl MaTpull. J[elicTBUs C HUMM.

2.2. Onpedenumenu n-2o nopsoka. OnpeAenuTeNd BTOPOTO U TPETHErO
nopsigka. OCHOBHBIE CBOWCTBA ompeaenuTenacii MUHOpPHI U anredpandeckue
JnomnojiHeHus. MwuHOpel W anreOpaumdeckue JIONOJHEHusA. PasnoxkeHue
OTPENENUTENSI [0 CTPOKE WM CTOJOLy. OnpeneiauTenu n-ro NopsaKa U ux
cBoiicTBa. CriocOOBI BBIYMCIICHHS OTIPEIEITUTEIS.

2.3. Obpamnas mampuya. OOpaTHas Marpuia. YCIOBUS OOPaTHUMOCTH.
Brrancenue o0paTHOI MaTPHUIIBL

2.4. Pane mampuyel. Panr MaTpuipl. DKBUBAJICHTHBIC MaTpHUIbL. Berancienue
paHra MaTpulbl METOJIOM OKallMJIeHHs MHHOPOB U C TIOMOIIbIO
3JIEMEHTapHbBIX peoOpa3zoBaHUi

Tema 3.
KoMmmiekcHbie
qyucjIa

Kompo Z wuensix umcen. Ilpoctele uymcna, HOJ[, PanmonanbHble H
uppauuoHanbHple  yucia. KowmmuekcHble uucna.  AnreOpaumdeckas U
TpuroHoMmerpuueckas Gopmel. @opmyna Myaspa. 3BieueHue KBajpaTHOTO
KOpPHS /1711 KOMIUIEKCHBIX YHCeN B ajnreOpandeckoil (opMe U KOpHS CTENEHU
N st ancen B TpuroHoMerpudeckoit popme. Pemmenne ypasHennit B mone C

Tema 4.
CucreMbl
JMHEHHDBIX
YPaBHeHUil

4.1. Memoowl pewienust KBAOPAMHBIX CUCMEM TUHEUHBIX YPasHeHUl. 3anuch 1
penieHre CUCTEMBI N JIMHEWHBIX YPAaBHEHUH C N NMIEPEMEHHBIMU B MaTPUYHOMN
dbopme. Meron obOpatHoit matpuiibl permenust CJIAY (cuctem IHMHEWHBIX
anreOpandeckux ypaBHenuii). Teopema Kpamepa. ®opmynsr Kpamepa.

4.2. Obwasa meopus cucmem JunelHvix ypasHenuti CUCTEMBl JTHMHEHHBIX
YPaBHEHUI: HECOBMECTHBIE, COBMECTHBIE, HEONPEACIICHHbIE, ONPEICICHHBIE,
paspemieHHble.  MccimenoBaHue CUCTEM HAa  COBMECTHOCTh. Teopema
Kponekkepa-Kamnemmm. DnemeHnTapHbie MpeoOpa3oBaHUsI CHCTEM. AJTOPUTM
MPUBENICHUS MAaTPHUIl CUCTEM K CTyreHdaTtomy Buay. Metona ["aycca. OOmree,
yacTHOe U Oa3ucHoe pemenus. [IpeoOpazosanue Xopnana. Meton Kopnana
- T'aycca pemieHus cucteM JIMHEHHBIX ypaBHEHUU. TeopeMa O pelieHuu
OJIHOPOJTHOM CHUCTEMBI JIMHEWHBIX YpaBHEHUNU. MexoTpaciaeBoit OaaHc

CooeporrcamenvHnulit Mooyav 2

Tema 5.
JluneiHnepie
NMPOCTPAHCTBA

5.1.  BexmopHnvie  npocmpancmsa. [ToanpocTpaHCTBO ~ JIMHEUHOTO
OpoCTpaHCTBA. BblumcieHne pa3MepHOCTH U ompejaeieHue  0Oaswuca.
[lepeceuenne u cymma MOANPOCTPAHCTB, Oa3UC MEpECeUYeHUs U CYMMBI.
N3menenne koopAMHAT BEKTOpa Mpu 3ameHe Oaszuca. JluneiiHas oGojouka
CUCTEMBI BEKTOPOB, €€ pa3MEepPHOCTh U Oa3uc.

5.2. Esxnuoosvr npocmpancmea. CkansipHoe mnpousBeaeHue. HepaBeHCTBO
Komn—bynsikosckoro. Ilponeaypa oproronanuzauuu. OpToroHanabHas
MPOEKIMs BEKTOPa HA MOANPOCTPAHCTBO. OPTOrOHAIIBHOE JOTIOJHEHUE

Tema 6.
JInHeliHbBIE
oneparopsl

6.1. Illonamue nuneiinoco onepamopa. IloHsTHE JIUHEWHOrO omEpaTopa,
npuMmepsl. SAnpo u o0pa3 JmHeHHoro omnepatopa. Marpuua JHHEHHOTO
oneparopa. CBsi3b MEXJy KOOPIMHATHBIMM CTOJIOLIAMH BEKTOPOB X M AX.
CBs3p  MEXJy KOOPAMHATHBIMM CTOJOIAMHM BEKTOpa OTHOCHUTEIIBHO
pa3nnyHbIX OasucoB. CBsA3p MEXAy MaTpUllaMM JIMHEHHOro oreparopa
OTHOCHUTENIBHO ~ Pa3JIMYHBIX 0a3ucoB; mojobue Marpun. OOpaTuMble
JIMHEHHBIE OIIepaTOPBI.




Tempbl

Kp ATKO€ COACPKAHUEC TEMbI

6.2. HUusapuanmmnoe noonpocmpancmeo U  COOCMBEHHble  BEKMOPbI.
WNuBapuantHoe mpocTtpaHcTtBo. Omnpexnenenue u npumepsl. OOpa3z u sapo
npeoOpa3oBaHus KaK HMHBapHaHTHBIE TMOANpPOcTpaHcTBa. CoOCTBEHHBIE
BEKTOPbI W COOCTBEHHBIE 3HAUCHHs. XapaKTePUCTUUYECKH MHOTOUJICH
MmaTpulibl. CyliecTBoBaHHE COOCTBEHHOTO BEKTOpa sl Jit0OOTO JIMHEWHOTO
npeoOpa3oBaHusi B KOMIUIEKCHOM mpocTpaHcTBe. CoOCTBEHHBIE 4HCIIa U
COOCTBEHHBIE BEKTOPBI oreparopa, UMEIOIIETO MaTpHILy c
HCOTPULATCIIbHBIMU KOB(l)(l)HHI/ICHTaMI/I, 9KOHOMMYCCKAA UHTCPIPLCTALHA.
3aaya 0 IpUBEICHUN MATPHULbl TMHEHHOTO OIleparopa K JMaroHajlbHOMY
Buy. XKopnanoBa HopMainbHas popma.

Tema 7.
KBagparuunbie
(¢popmbI M
MOBEPXHOCTH
BTOPOIo
nopsiaAKa

7.1. Keaopamuunas gpopma

KBanpatuunas ¢opma, marpunia kBaapaTuuHoil ¢opmbl. IIpeoOpasoBanue
MaTpHIlbl KBaJpaTUYHOW (OpMBI MpH Mepexoie K JApyromMy Oas3ucy.
[IpuBenenue kBaapaTMUHOM QOPMBI K KAaHOHHYECKOMY BHUAY METOJOM
«BBIJIEJIEHUS TIOJIHBIX KBaJpaToB». HopManbHbIN BUA KBaJApaTUUHON (OPMBL.
3akoH uHepuuHu. WHAEKC WHEPUUMHM M paHr KBAJAPaTUUHON (QOPMBL
[IpuBenenue kBagpaTUIHONW POPMBI K KAHOHUYECKOMY BUY OPTOTOHAJIbHBIM
peoOpa30BaHUEM.

7.2. Kpusvie u nosepxnocmu 6mopozo nopsoxa

KpuBble 11 MOBEpXHOCTH BTOPOTO MOPSAKA B €BKINIOBOM NMPOCTPAHCTBE

Crpykrypa aucuuiuinibl «JInHeiiHas anredpa» no BuaaM y4eOHOi 1esiTeIbHOCTH

Ounast popma o0yueHust 3aounas popma 00yueHUn
(HOPMATHBHBIH CPOK) (HOpMATHBHBIN CPOK)
B T.4. B T.4.
Ha3BaHus coep:kaTeabHBIX o 2 E 5 o | 2 E e
MoOyJIel U TeM S| Bl & S 5| & & =
o ol v § & § 0| o =& &Y
7| &l o g3 ¢ 5| &l o gl 24
El = | B9 5 4 = = s .28 ¢4
=] =l Bl 212989 o = E 2 8 9 2 9
5| 2| 81 82§59 5| 2| 5| 8 €& 59
2| 2% B/ 2/SgEQ 8| &| E| S| S3|E%3
Conep:xarebHbIi MOAYJIb 1
Tema 1. AHanuTr4eckas o5 616 1316|2505/ 1 235
reoMeTpust
Tema 2. Matpuuet 17 | 6|6 52|17 05| 1 155
OTpeaeIuTeNN
Tema 3. KoMIuiekcHbIe unciia 10 21| 2 6 | 3 10 |05 ] 1 8,5
Tema 4. C}/ICTGMLI JIMHEWHBIX 20 44 1216 | 20 1 2 17
ypaBHEHUI
Bcero no coaepixareibHOMY 72 | 181 18 36|17| 72 | 25/ 5 64,5
moayJo 1
CoaepikaTeJbHBII MOAYJIb 2
Tema 5. Jlneiitsie 24 |66 12624 05| 1 22,5
MIPOCTPAHCTBA
Tewma 6. JIunelinbie onepaTopbl 24 | 6| 6 12 | 6 24 | 0,5 1 225
Tema 7. KBagpaTuunsie (GopMbl U o4 161 6 12624 |05/ 1 225
MMOBEPXHOCTH BTOPOTO MOPSJIKA
Bcero no coaepikaressbHOMY 72 | 18| 18 36|18 72 | 15| 3 67.5
MOAYJIIO 2
Bcero yacosn 144 |36 |36 7235|144 | 4 8 132




5. TEMATHUKA JEKIIMOHHBIX, IPAKTUYECKHNX 3AHATHIA

TeMmbl JIeKITUOHHBIX 3aHATHI

Ne KoJsinmyecTBo yacoB
Ha3BaHue TeMbl Ounan | 3aounan
n/n
dopma dopma

1. Ananumuueckas zeomempus 6 0,5
1.1 | Bekropnas anredpa 2

1.2 | Ilpsimast TMHKS HA JIOCKOCTH 2

1.3 | Jluaum BTOPOTO MOPSIIKA 2
2. Mampuywt u onpedenumenu 6 0,5
2.1 Martpuiisl, 1eHCTBUSI C HUMH 2

2.2 | Onpenenureny n-ro NOpsijiKa 2

2.3 | OOparHas marpuia 1

2.4 Panr matpuis 1

3. Komnnexcnvle uucna 2 0,5
4, Cucmemul TUHERHbIX YPAGHEH U 4 1
4.1 MeTozp! penieHns KBapaTHbIX CUCTEM JIMHENHBIX YPaBHEHUI 2

4.2 | OOmas Teopysi CUCTEM JIMHEHHBIX YPaBHEHHUI 2

5. Jluneiinvie npocmpancmea 6 0,5
5.1 | BekTopHBIE MPOCTPAHCTBA 3

5.2 | EBKJIMJIOBHI IPOCTPAHCTBA 3

6. Jluneiinvie onepamopul 6 0,5
6.1 | IlonsTne nMUHEHHOTO OTMEepaTopa 3

6.2 | uBapuaHTHOE OANIPOCTPAHCTBO U COOCTBEHHBIE BEKTOPHI 3

7. Keaopamuunvie gpopmul u nosepxnocmu emopozo nopsaoka 6 0,5
7.1 | KBagparuunas popma 3

7.2 | KpuBble 1 TOBEPXHOCTH BTOPOTO MOPSIKA 3

Bcezo: 36 4

YyebHoe nmocobue 1Mo AUCIUIUIMHE, CoAepIKaIlee JICKITMOHHBIM MaTeprall, MPUBEICHO:

1. IInatdpopma Moodle IlenTpa auCTaHIIMOHHOTO OOYYEHHS SKOHOMHUYECKOTO (haKysiIbTeTa

I'OY BIIO «JIOHHY: http://ef.donnu-support.ru/moodle/course/view.php?id=576

2.

O6mako cepBuca mail.ru  Ilommkos

https://cloud.mail.ru/public/380i/dr3rT9Gvy/Iucuuniuaey/

TeMbl NpakTHYECKUX 3aHATHI

IO.H. [Ilamnka

«JIunerinas

e KomnnuectBo uacos
Ha3Banue Tembl Ounasn 3aounasn
n/n
dopma dopma
1. | Ananumuueckan zeomempus 6 1

1.1 | BexropHnas anrebpa 2

1.2 | Ilpsimast TMHMS HA MIJIOCKOCTH 2

1.3 | Jluauu BTOpOro nopsijika 2
2. Mampuyvt u onpedenumenu 6 1
2.1 Martpuiiel, 1€HCTBUSI C HUMH 2

2.2 Onpenenurenu n-ro nopsijka 2

2.3 | OOparHas MaTpuua 1

2.4 Panr matpuiis 1

3. Komnaexcnvle uucna 2 1

4, Cucmemul TUHENHbIX YPAGHEHUL 4 2
4.1 | Meroap! penieHns KBaJpaTHBIX CHCTEM JIMHEWHBIX YpPaBHEHUHN 2

anreopay:



http://ef.donnu-support.ru/moodle/course/view.php?id=576
https://cloud.mail.ru/public/38oi/dr3rT9Gvg/%D0%94%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D1%8B/

4.2 | OOmias TeopHsi CUCTEM JIMHEHHBIX YpaBHEHUN 2
o. Jluneiinvie npocmpancmea 6 1
5.1 | BekTopHBI€ TpOCTpaHCTBA 3
5.2 | EBKJIMJIOBBI IPOCTPAHCTBA 3
6. Jluneiinvie onepamopul 6 1
6.1 | [lonsTHe MUHEHHOTO omepaTopa 3
6.2 | VlHBapmaHTHOE NOIIPOCTPAHCTBO U COOCTBEHHBIE BEKTOPHI 3
7. Ksaopamuunvie gpopmsl u nogepxnocmu emopozo nopsaoka 6 1
7.1 | KBagparnunas popma 3
7.2 | KpuBble 1 TOBEPXHOCTH BTOPOTO MOPSIKA 3
Bcezo: 36 8

VY4uebHOe mocoOue Mo AMCHUIUIMHE, COJEpIKalllee MaTepHaibl Ui MPAaKTHUYECKHUX padoT,
MIPUBEICHO:

1. Ilnarpopma Moodle IleHTpa AMCTaHIMOHHOIO OOY4YEHMsSI HPKOHOMUYECKOTO (haKylbTeTa
'Oy BIIO «JIOHHY: http://ef.donnu-support.ru/moodle/course/view.php?id=576

2. O6nako cepuca mailru Ilommuxo FO.H. [Ilanka «JIuneliHas  anreOpax:
https://cloud.mail.ru/public/380i/dr3rT9Gvy/AncunminHby/

6. OPTAHU3AIINS CAMOCTOSTEJbHOMN Y THAUBUIY AJTbHOM PABOTHI

CTYJAEHTOB
CamocrosiTesbHas padoTa
KosmyecTBo yacos
Ne
/i Ha3Banue Tembl Ounasn 3aounasn
dopma popma
1 AHanuTHYeCKas reOMETPHs 13 23,5
2 Martpuiisl ¥ OnpeAeTuTeIN 5 15,5
3 KoMmmirexkcHsie unciia 6 8,5
4 | CucreMbl TMHCHHBIX YpaBHCHUM 12 17
5 | JIuHeliHbIe TPOCTPAHCTBA 12 22,5
6 | JIuneiinple onepaTtopsl 12 22,5
7 | KBagparuanbeie OpMBI U IOBEPXHOCTH BTOPOTO MOPSIIKA 12 22,5
Bcero 72 132
Kapra CPC
Ne ®opma KOHTPOJIA B
Ha3zBanue TeMbl Buaer CPC p p
n/n OTYETHOCTH
ConepxareJibHbIH MOAYJIb 1
MaremaTuueckuit
1 Bektopnas anrebpa | CocTaBUTh KOHCIIEKT 110 TEME
JTUKTaHT
2 Martpuiibl u Boruncnenue panra marpuiibl MmetogoM | CamocTrosiTenbHas
OTIpeICTUTENHN OKalMJICHHsI MUHOPOB. pabota
[ToAroTOBUTH KOHCTIEKT MO TEME:
KoHTpobHas
3 Kommutekchbie uncina | «M3Biedenue kopHs crenenu N s AGota
Yycell B TPUTOHOMETPUUYECKOH opmer p
. . 3amura
Cucrembl TUHEHHBIX | Pernienue cuctemM TUHEHHBIX
4 - - WHIUBUIYaTbHBIX
ypaBHEHUI ypaBHeHui MmetosioMm JKopaana-I'aycca M
3alaHui
Cojaep:kaTeJibHBII MOTYJb 2
5 JluneitHble OptoroHanbHasi MPOEKIIHS BEKTOpa Ha | 3arura
' MIPOCTPAHCTBA NOANPOCTPaHCcTBO. OpTOrOHAIBLHOE WHIWBUAYATbHBIX



http://ef.donnu-support.ru/moodle/course/view.php?id=576
https://cloud.mail.ru/public/38oi/dr3rT9Gvg/%D0%94%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D1%8B/
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Ne ®opMa KOHTPOJIA U
Ha3Banue TeMbl Buanr CPC P P
n/n OTYETHOCTH
nononaenne. [lomoOpark nmpumepsl. 3aJlaHuM
JlaTb 3KOHOMUYECKYIO
HUHTEPIIPETAINIO COOCTBCHHBIM
JIuneiinpie YHCJIaM U COOCTBEHHBIM BEKTOPaM
6. Konrtponbnas padota
OTIepPaTOPHI omeparopa, UMEIOIIEro MaTPHILy C
HEOTPHIIATEIIbHBIMU
K03 punmeHTamu.
KBagparuunsie CocTaBUTh KOHCIIEKT II0 TEME:
7 dhopmbI 1 «KpuBbIe 1 TOBEPXHOCTH BTOPOTO CaMmocTosTenbpHas
' MMOBEPXHOCTHU MopsiKa B €BKJIMIOBOM pabora ¢
BTOPOTO MOPSIIKA MIPOCTPAHCTBE»
NuauBuayanbHble 3aJaHus
Ne 3ammTa
Ha3Banue TeMbl Hepneas NuauBuayanbHoe 3a1aHue
n/n (Heness)
ConepxareJibHbIH MOAYJIb 1
1. | AnanuTHdeckas T€OMETPHS 1-3 3agaHud 171 UHAUBUYATbHOU 4
pa6otsl Ne 1,2,3 [2]
2. | Marpuiisl 1 onipeIeTUTETH 5.7 3agaHud 71 UHAUBUIYATbHO U 7
pa6otsl Ne 5 [2]
3. | CucreMsl IMHEHHBIX 8-9 3agaHud 71 UHAUBUIYATbHOU 10
ypaBHEHHUI paboter Ne 6 [2]
Conep:xareJbHbIN MOTYJIb 2
1. | JluneitHbIC MPOCTPAHCTBA 3agaHud 71 UHAUBUYATbHOU
11-14 14
paboter Ne 7.1 [2]
2. | Jluneiinple onepatopsl 3agaHud 171 UHAUBUYATbHOU
15-18 18
paboTter Ne7.2 [2]

Conepn(aHI/Ie CaMOCTOSITEILHON U HH,I[HBI/I,Z[yaHBHOﬁ pa6OTBI o TCMaM IIPUBCACHBI B: obOake

cepBuca

mail.ru  TlommkoBa  FO.H.  [Onekrponuweii  pecypc] / Pexum  mocryma:

https://cloud.mail.ru/public/4zC7/2ZrdKLjPW

wmn

o

o

10.

11.

7. KOHTPOJIBHBIE BOITPOCHI K IIPOMEXYTOUYHOMN ATTECTAIIUA

IlonsTHE BEKTOpa Ha IUIOCKOCTH U B mpocTpaHcTBe. KosummHeapHbsie BeKTOphl. PaBeHCTBO,
CyMMa U Pa3HOCTb BEKTOPOB.

YMHOXEHUE BEKTOPA Ha YUCIIO, YTOJI MEXIY BEKTOPAMH, IIPOCKLU BEKTOPA HA OCb.
CkansipHO€ IPOU3BENECHUE BEKTOPOB, €r0 CBOWCTBA. Y CJIOBUS OPTOrOHAJILHOCTH BEKTOPOB.
Bekrop B koopaunHatHoi ¢opme. Paguyc-Bekrop. PasznoxeHue BekTopa MO €AMHUYHBIM
opram. /InvHa BekTopa.

Ormepanuu HaJl BEKTOPaMH, 3aJaHHBIMU B KOOpArHATHOH (hopme. [Tpoctpancto R".
Paccrosnne Mexay TouKamMu Ha IJIOCKOCTH M B IIPOCTPAHCTBE. [leeHne oTpe3ka B JaHHOM
OTHOILLIEHHUH.

VYpaBHeHHe TMpsMONl ¢ 3aJaHHBIMH YIJIOBBIM KOX(QQHUIMEHTOM, MPOXOAdIIeH dYepe3
3aIaHHYIO TOYKY.

YpaBHeHHE NIPSAMOH, IIPOXOIAIIEH Yepe3 ABE 3aJaHHbIC TOYKH.

OOuiee ypaBHeHHE IPAMOiL. YpaBHEHHE IPSIMOM B OTpe3Kax.

Yrosn Mmexay IByMsS IPSAMBIMU. YCIOBUE MApPAUICIIBHOCTH U IEPHEHIUKYIIPHOCTH
MIPSMBIX.

Paccrosinue ot Touku 10 mpsaMoil. HepaBeHcTBa, 3amaroiniyecs OOLMMH ypaBHEHHUSIMH
MIPSMBIX.


https://cloud.mail.ru/public/4zC7/2ZrdKLjPW

12. YpaBuenue nuHud. JIMHUH HA TIIOCKOCTH.

13. Kanonuueckoe ypaBHEHUE OKPYKHOCTH.

14. KaHoHM4Y€eCKOE YpaBHEHHE IUIUIICA. DKCLEHTPUCUTET JUIMIICA.

15. Kanonunueckoe ypaBHeHHE runep0oJibl. Y paBHEHUS] aCUMIITOT.

16. Kanonuueckoe ypaBHeHHE TTapabOIIbI.

17. Matpuisl, 1edCcTBUS HA/I HUMH.

18. O6paTHast MaTpuIia, €€ CBOKUCTBA.

19. Omnpenenurenu 2-ro 1 3-T0 MOPSAKOB.

20. CBoiicTBa OIIPEICITUTEICH.

21. Onpenenureny n-ro NOPsAKA.

22. BeruuciieHue 00paTHOM MaTpPHUIIBL.

23. JleiicTBUS HaJI MATPUIIAMH U WX ONPEACTUTEISIMH.

24. OnpeneneHne KOMIUIEKCHOTO Yncia. M300pakeHne ero Ha KOMIUIEKCHOM TIIOCKOCTH.
25. JleiicTBus HaJT KOMIUIEKCHBIMU YHCIIAMH B alireOpandeckoit popme.
26. Tpuronomerpudeckas (popMa KOMIUIEKCHOTO YHCIIA.

27. JleficTBUS HaJ] KOMIUIEKCHBIMH YHCIIaMU B TPUTOHOMETPHUYECKON (hopMme.
28. TlokazarenpHas hopMa KOMILUIEKCHOTO uncia. Gopmyna Diiepa.
29. CucTeMbl TMHEWHBIX YpaBHEHHA.

30. Pemrenue cuctem JTMHEHHBIX ypaBHEHH MeToqamMu KpaMmepa n 00paTHOW MaTpHIIbI.
31. Panr matpunsl. Teopema Kponekkepa-Kamemmm.

32. UccnemoBanue CUCTEM JIMHCHHBIX YpaBHEHUH.

33. Meton Xopnana-T"aycca.

34. N-mepHbIe BEKTOpa, ASHCTBHS HAJ HUMH.

35. JIuneitHas 3aBUCHMOCTb BEKTOPOB.

36. JIuneitHbIe CHCTEMBI BEKTOPOB.

37. PaHT CUCTEMBI BEKTOPOB.

38. JIuneitHbIe BEKTOPHBIE IPOCTPAHCTBRA.

39. basuc B mpocTpaHCTBE.

40. EBKJIMIOBBIE POCTPAHCTRBA.

41. OproroHaibHas CUCTEMa BEKTOPOB.

42. OpTtoroHaybHbIN Oa3ucC.

43. O011ee 1 YaCTHOE PEIICHNE CUCTEMBI JIMHEHHBIX YPaBHCHUM.

44, ba3ucHbIC pEIICHUs CUCTEMBI JIMHCHHBIX YPaBHCHUM.

45. TlonaTue TMHEHHOTO MPOCTPAHCTBA.

46. JIuHeiHas 3aBHCUMOCTb BEKTOPOB.

47. Cuctembl TMHEHHBIX OJTHOPOIHBIX YPaBHEHUH.

48. IIpeoOpa3zoBaHKEe KOOPAMHAT BEKTOPA.

49, JIunHeitHbIe OnIepaTophl.

50. [leiicTBus c onepaTopaMu U UX MaTpULIAMHU.

51. IlpeoOpazoBanue MaTPHUIIBI OIlepaTopa.

52. Marpuua, o0pa3, siapo onepaTopa.

53. CoOcTBEeHHBIEC 3HAYEHHS U COOCTBEHHBIE BEKTOPHI OTIEpaTopa.

54. Kanonuueckuit Buja kBaapaTuuHoit popmsl. Meron Jlarpamxka.

55. Kanonunueckuit Bua kBaapaTH4IHO Gopmbl. OpTOroHaNbHOE MpeoOpazoBaHue.

8. OBPA3EI 3AJAHUA MOAYJIbHOI'O KOHTPOJIA

11

IOV BIIO «IOHELKNI HAIIMOHAJILHBIN YHUBEPCUTET»
SKOHOMUYECKUI ®AKYJIILTET
KA®EJIPA MATEMATUKN U MATEMATUYECKHX METOJIOB B DKOHOMUKE

CrneuuansHocTh: 38.05.01 «DxoHOMUUYECKAsA OE30IIACHOCTEY
Crennanuzanus: «KOHOMHUKO-TIPABOBOE 00ecTieueHue SKOHOMUYECKON O€301acCHOCTH
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[Tporpamma NOATrOTOBKH: CIICIUATHTET
Cemectp: 1 (ounas ¢popma obyuenus); kypc: 1 (3aounast popma oOyqeHus)
VYuebnas aucuuiuinHa: «JIuHeiiHas anredpa

BAPUAHT Ne 1

1. YMHO)EeHHUEe BEKTOpa Ha YHUCII0, YTOJ MEXIY BEKTOpaMHU, TPOEKIIUS BEKTOPa HAa OCh
2. Pemmenne cucreM JIMHEWHBIX YpaBHEHHUH MeTogaMu Kpamepa u oOpaTHON MaTpUIIHL.

3. ano tpu Toukn ABC. HaiiT: a) Hampapisionme KOCHHYCH BEKTOpa AB ; 6) yron ¢ Mexiy
BEKTOpPAMH AB u AC; B) NPOEKIMI0 BEKTOpa a Ha BeKTopB_C ,ecmm A(2;4;-2), B(4;10;0),

C(3:2:4), a=2AB-3AC.

4. Jlano BepuuHbl TpeyroipHuka ABC. Haiitu: ypaBHenue croponsl BC, menuanst CM, BBICOTBI
BN, amuny CM u BN, yron npu BepuimHe B. ChenaTe pucyHOK B J€KapTOBOM MPSMOYIOJBHOM
cucteMe koopauHat. A(6;3), B(-2;5), C(5;10).

2 4 -3 6 0 1
5. Haiitu matpunty C = (34—-B")A,ecru A=|0 1 2 |, B=|2 -1 3].
1 -1 -2 4 5 2

YTBepxkaeHo Ha 3acegannu kadeapst MMMD, npotokosn Ne ot

3aB. kadeapoit 1.3.H., noir. [Tommkos FO.H.

[IpenonaBarens

9. KPUTEPUHN OHEHUBAHUA 3AJAHUA MOAYJIbHOTI'O KOHTPOJIA

MaxkcumanbHast oOmjass cymMma 0ajuioB, KOTOPYIO MOJKET IOJIYYUTh CTYACHT, YCHEIIHO

BBIIIOJIHUB BCE BHUBI 3aJaHUM, cocTaBsgeT 25 0aios.
1. /IBa TEOPETUYCCKUX BOIPOCA, KAXK/IBIH M3 KOTOPBIX B ClIydae IMOJHOIO OTBETa — 0 5 0aJLIOB,;

OTBET JaH He Oouibiie ueM Ha 50 % — no 2 Gasia, OTBET OTCYTCTBYET WJIM MOJHOCTHIO HEMPAaBUIbHBIN

— 0 OayuoB.

2. Pemienne kaxaol u3 3 3amay: MpaBUIIBHOE pEIICHHE — S5 OallJIOB; MPaBUJILHO BBIMHCAHBI

dbopmynbl, HO ecTh apudmernyeckue omuOKM B pacyerax — 2 Oania; NPUBEICHBI YaCTUYHO
orpeeNieHHbIe (POPMYIIbI WJIH CICTIaHbI OIpeIelieHHbIe pacyeTsl — 1 Oaynt; HeT perreHus — 0 6auios.
Bpewmst Ha BbINOJIHEHHE 33JaHUN MOJYJIBHOTO KOHTpoJis: 1,5 vaca.

10. OBPA3ELl DK3AMEHAIIMOHHOI'O BUWIETA

IOV BIIO «IOHELKUIT HALIMOHAJILHBIN YHUBEPCUTET»
DKOHOMUYECKUI ®AKYJILTET
KA®EJIPA MATEMATUKU U MATEMATUYECKHX METOJIOB B DKOHOMUKE

CrnenmanpHocTh: 38.05.01 «DxoHOMUYECKass 6€30MacHOCTHY»

Crennanuzanus: «9KOHOMHUKO-TIPAaBOBOE 00ecTieueHue SKOHOMUYECKON 6€3011acHOCTI
[IporpamMmmMa moAroTOBKU: CTIELIMAIUTET

Cemectp: 1 (ounas ¢popma o0yuenus); kype: 1 (3aounas opma oOyueHus)

VYuebHas aucuuiuinHa: «JIuHeitHas anrebpa»

BUWJIET Ne 1

1. Obparnas marpuia. MeTo 1bl BEIYMCICHHUS 00paTHOW MaTpPHUIIbL.
2. CoOCTBEHHBIE BEKTOPbI JMHEHHOTO OIleparopa.
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3. . CocTaBUTh ypaBHEHMs IPSAMBIX, IPOXOAAIIUX Yepe3 TOUKy A(3;1) U oOpasyroimux yroa 45° ¢

npsamoi 2X+3y—-1=0.
4.HaiiTu obmiee penieHne 1 0HO 0a3MCHOE pEIIeHHe CUCTEMbI YpaBHEHHUN
X, +2X, — 2%, +5x, =3,
—3X, — 2X, +12X, — 7x, =5,
2X, + 3%, +4x, =2,

5. HaiiTu co6cTBeHHbIE 3HaUEHUSI U COOCTBEHHBIE BEKTOPBI MaTPUILIbI

1 0 3
0 30
2 00

YTBepxkaeHo Ha 3aceganuu kadenpst MMMD, mpotokon Ne ot

3aB. kadeapoi 1.3.H., noir. [Tommkos FO.H.

[IpenonaBarens

11. KPUTEPUU OHEHUBAHUSA DK3AMEHAIIMOHHOI'O 3AJJAHUA

MaxkcumanbHast oOmiass cymMma 0ajuioB, KOTOPYIO MOKET TMOJIYYUTh CTYJCHT, YCHEIIHO

BBIITOJIHUB BCE BHABI 3aJaHu, cocTaBiseT 40 6amios.

1. JIBa TeOpETHYECKUX BOMPOCA, KAXKBIM U3 KOTOPBIX B CIIydae MOJHOTO OTBETAa — MO 8 0aJIOB;
OTBeT JaH He Oonbiie yeM Ha 50 % — no 4 6aioB, OTBET OTCYTCTBYET WJIM MOJHOCTHIO HEMPaBUIbHBINA

— 0 Oayu1oB.

2. Pemenne kaxaon w3 3 3amad: MpaBWIBHOE pEIIeHHEe — § OaIIOB; MPaBUIBLHO BBIMTHCAHBI
dbopMyInbl, HO ecTh apu(MeTHuecKue OIIMOKM B pacyerax — 4 OaioB; MPUBEACHBI YaCTUYHO
omnpezeneHHbIe (GOPMYJIIbI UK CIeTIaHbl OTpeieNieHHbIe pacueTsl — 2-1 Oamt; HeT penenus — 0 6ayios.

12. KPUTEPUH OLIEHUBAHMS OBIIEN YCIIEBAEMOCTH

OO0mras omneHka 3HAHWN CTYACHTOB IO AMCHHUIUIMHE mMpoBoauTcs mo 100-0amuibHOM ImIKae

COI'JIACHO CIICAYIOIIUM KPUTCPHUAM:

CucremMa olleHUBAHMS AKAJeMHYECKUX JOCTHKEHUI CTYIeHTOB 110 JucUuIINHe «JIuHeiiHas

ajnreopa»
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Opeanusayuonno-yyebnas paboma cmyoenma B ayIUTOPHH OICHMBAETCS HAa OCHOBE TaKUX
KPUTEPHUEB KaK IIOCEIIAeMOCTh 3aHSTH, AKTUBHOCTH BO BpEMS MPOBEACHUS JICKIIMOHHBIX H
MPAKTUYECKHUX 3aHATUN (BOTIPOCHI JIEKTOPY IO TEME JICKIIMOHHOTO MaTepraia, y4acTHe B 00CYKICHUN
MPOIIEHHOTO MaTepHala, pelieHne 3a1a4 Y TOCKH U T.IL.).

Camocmosmenvuas paboma (sxarouas evinoanenue CPC u MPC) MakCUMaIIbHO OIECHUBASTCS B
15 OannoB Mo KaxJAOMYy COJIEp)KaTeIbHOMY MOIYNII0. B pa3pe3e OTIHENbHBIX TEM OICHUBAHHUE
OCYIIECTBIISICTCS CIETYIONIIM 00pa3oM.

Ne HasBanue TeMbl CPC HUPC Wroro no
/1 TeMe
CojaepikaTeJbHbIA MOAYJIb 1.
1 AHaIUTHYECKAs TEOMETPHS 2,5 2,5 5
2 | Matpuiisl 1 OTIpeIeNIuTeNn 1 1 2
3 | CucteMbl TMHEHHBIX YpaBHEHHUN 4 4 8
HToro no coaep:xkareibHOMY MoayJIio 1 7,5 7,5 15
CojaepikaTeJbHBIA MOAYJIb 2.
4 | JIuneitHbIE IPOCTPAHCTBA 4 4 8
5 | JluHeWHBIE OTIepaTophl 3,5 3,5 7
HToro no coaepxkatejibHOMY MOAYJIIO 2 7,5 7,5 15
Bceco no CPC u UPC 15 15 30

IMopsiiok oueHUBAHMS Y4EOHBIX TOCTHKEHHH 00y4ar0IUXCs

OneHka o Onenka o 100- O1ieHKa MO roCcy1apCTBEHHOM IIKajie
mkane ECTS | GannpHOM mKane | sk3ameH, nuddepeHupoBaHHbIi 3a4eT 3a4eT
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xopo1o) 3a4TEHO
C 75-79 4 (xopo1o) 3a4TEHO
D 70-74 3 (YIOBIECTBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIIHHO) C HE 3a4TCHO
BO3MOJKHOCTBIO TIOBTOPHOM aTTECTalluu
F 0-34 2 (HeYIOBJIETBOPUTEIIHHO) C HE 3a4TCHO
BO3MOJKHOCTBIO TIOBTOPHOM ClIauu TIPU
YCIIOBHH 00s13aTEIBHOTO Habopa
JIOTIOJTHUTEIILHBIX OaJIIIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOINECCA

Jlis mpoBeEeHUs JIEKLMOHHBIX M NMPAaKTHMUYECKUX 3aHATHH TpeOyeTcs ayIuTOpHUs Ha IpyImy,
00OpyZIOBaHHAsI MEJIOBOM WJIM MHTEPAKTUBHOW JTOCKOHM, MYIbTUMEAUUHBIM MPOEKTOPOM U 3KPAHOM,
HOYTOYK, BbIx0J] B MHTepHer, Wi-Fi noctyn B Koprycax yHMBEpCHTETa, TEKCTOBBIE U JJIEKTPOHHbBIE
pecypcel HayuHolt 6uOnnoTekn yHUBEpCUTeTa U IpYrux OMOINOTEUHBIX 0a3 TaHHBIX.

B npouecce 00ydeHus: CTyJ€HThl UMEIOT BO3MOKHOCTb MCIIOJIb30BaTh YUeOHbIE MaTepHabl 110
mcuuiuinHe «JIuHelnas anrebpa», pa3MerieHHble Ha atdpopme Moodle LleHTpa auCTaHIIMOHHOTO
oOpa3zoBanus skoHoMuyeckoro ¢akyiabrera 'OY BIIO «/lonHY». C wucnons3oBaHHeM pecypcoB
W1aTGOPMbl  TUCTAHIIMOHHOTO OOYYEHHUs TaKKe OCYILECTBIAETCS TEKYIIUH KOHTPOJb 3HAHUH
CTY/IEHTOB Ha OCHOBE TECTHPOBAHUS, pa3MeEIlEHHs Ui MPOBEPKH pPe3ylbTaTOB CAMOCTOSTEIBHOM
paboTHI.
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14. PECYPCBI QJIEKTPOHHOI'O OBYYEHUA U JTUCTAHIIMOHHBIX
OBPA3OBATEJIbHBIX TEXHOJIOT UIA

Wzyuenne mucuuruinbbl «JIuHeiiHas anredpa» MOXKET OCYIIECTBISATHCS C HCHOJIb30BAHHUEM
AIIEKTPOHHOTO OOYYEHHUS U IUCTAHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI:

1. Jucmanyuonnoiit kypc «/luneinasa anzeopa» nns crynentoB crnenuanbHoctu 38.05.01
DKoHOMHUYECKast 0€30MacHOCTh JIOCTYIICH 10 CChUIKe Ha tuiargopme Moodle LlenTpa aucTaHIIMOHHOTO
oOydenuss  skoHoMHueckoro  ¢akymereta [OY  BIIO  «JOHHVY»: http://ef.donnu-
support.ru/moodle/course/view.php?id=146

2. Obnaxko cepeuca mail.ru Ilonwkosea FH0.H. Tlanka «JluneiiHas anreOpay:
https://cloud.mail.ru/public/3801/dr3rT9Gvg/Aucuunanysy/

15. PEKOMEHIOBAHHASA JIMTEPATYPA

Koa-Bo
Hanuumue
Ne IK3eMILIAPOB N
HauMeHoBanmue 3JIEKTPOHH O
n/n B OHOJIMOTEKE sepcun B IEC
JouHY P

Ocnoenasa numepamypa

1. [Monmkog, FO. H. Jluneitnas anrebpa: yueOHOE mocoOue
JUTS CTYJICHTOB, 00YUJAIONIUXCS 110 MPOTrPaMMaM BBICIIETO
oOpa3oBaHUsl  YKpYHNHEHHOW  rpynmbel  mIpodeccuid,
CrienMaibHOCTEW M HampaiieHH noarotoBku 38.00.00 +
OxoHomuka wu  ympasienne /  FO. H. [lommkos,
A. B. Ilenamenko, T. H. 3arypckas. — doneux: M3a-BO
JouHY, 2020. — 144 c.

2. Kypom, A. I'. Kypc Beicmieir anreOpbl: y4eOHHK IS
CTYICHTOB BY30B, OOYYaroIIMUXCS MO CHEHHATbHOCTSIM

"MaTtemaTnka", "[Mpuknannas mareMmaruka" / 98
A.T. Kypomr. - 17-e uzn. — Cankr-IlerepOypr: Jlans,
2008. — 431 c.

3. Knerenuk, JI. B. COopHHMK 3ajady 10 aHaJIUTHYECKOU

reomeTpud: [y4e6. moco0. mis Bry3oB] / JI. B. Knerenuk;
nmon pen. H.B.EdumoBa. — W3n. 17-e. — CIIG.:
ITpodeccus, 2007. - 199 c.

50

4, Marematuka  JUI1 = 3KOHOMHCTOB  :  IIporpaMmma,
KOHTPOJIbHBIE 3aJaHUs W METOH. yKa3zaHus : (s
CTYIEHTOB 9KOH. CIeNHadbHOCTEH 3a04.  (OPMBI
oOyuenusi). Y. 1: Beicmas wmatematuka / [cOCT.
H. B. Pymsanues, M. 1. Mensenea]; Jlonen. Hau. yH-T. -
Howneuk :lonHY, 2007. - 84 c.

42

5. IIucemennsniid, JI. T. KoHcmekT Aekmui 10 BBICHICH
MaTemaruke: nosHbeld kypc / JI. T. [lucbMeHHBIA. - 5-€ 3 +
n3n. - Mocksa Aiipuc npecc, 2007. - 603 c.

6. ®dannees, /1. K. Jlexkuuu mo anredpe : y4e0. mocobue s
BY30B, OOYYAIOIIMXCS 110 HAMPABJICHUSM TOJITOTOBKH U
CTMEIUANTBHOCTSAM B OOJIACTH €CTECTBCHHOHAYY., TEA. U 30
texH. Hayk / JI. K. ®dannees. - U3n. 3-e. - CIIG. [u ap.] :
Jlanb, 2007. - 415, [1] c.

7. Wnbun, B. A. Jluneiinas anreOpa M aHaJIUTHYECKas
reoMeTpusi: y4el. A CTYACHTOB YH-TOB U TE€XH. BY30B,
oOyuaronuxcs 1Mo  coenuampbHOocTH  "MaremaTuka', 46
"[lpuknagnas MaTeMatuka W uHpopmaruka"  /
B. A. Unbun, I'. JI. KuM ; MOCKOBCKUH TIOC. YH-T HM.



http://ef.donnu-support.ru/moodle/course/view.php?id=146
http://ef.donnu-support.ru/moodle/course/view.php?id=146
https://cloud.mail.ru/public/38oi/dr3rT9Gvg/Дисциплины/
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M. B. JlomonocoBa. - 3-¢ u3a. - Mocksa : Ilpocmekr,
2008. - 393 c.

Munopckuif, B. II.  COoopHuk  3amady 1o  BBICHICH
MaremaTuke: [y4e6. mocobue gms  BTy3oB] /
B. I1. Munopckuii. - 1U3xa. 15-e. - Mocksa: U3a-Bo ¢us.-
mart. auT., 2010. - 336 ¢

141

Bricmias maremaTHka JUIS SKOHOMHUCTOB: y4eOHUK IS
CTYICHTOB  BY30B,  OOydYalOmHMXCsi IO  9KOH.
cnenpanbHocTam  /  [H. III. Kpemep,  b. A. Ilytko,
U. M. Tpummun wu  ap.]; mox pea. H. 1. Kpemepa;
[Beepoc. 3a04. puHAHCOBO-OKOHOMUYECKUN HH-T]. - 3-€
u3n. - M.: KOHUTU-JTAHA, 2008, 2010. - 479 c.

57

«YHHBepCcHU-
TeTCKas
0u0IMOTEKA
ONLINE»

10.

[Ipaktukym 10 pemeHnro 3amad  Kypca «Bpicmias
MaTeMaTHKa: VYuebHoe rmocoowue. / Cocr.
H. B. Pymsaues, M. U. Measenesa, HO. H. Ilonmkos,

A. B. Ilenamenko. — Jonenk: JouHY, 2013. — 439 c.

Haumenosanuii ocnoenoii aumepamypot: 10

467
neuammwvlx
IKIEMNAAPOE

4
IJIEKMPOHHbBIX

pecypca

/Jlonoanumenvnan numepamypa

11.

Kypom, A. T'. Kypc Beiciieii anredpsr / A. I'. Kypom. -
Mocksa: R & C dynamics; Mbkesck: PX]I, 2003. - 431 c.

12.

JleBun, B. A. DneMeHTbl  JMHEWHOW  anreOppl |
aHAIIMTHYECKOU T€OMETPUH Ha Oaze rmakeTa
"Mathematica" / B.A.JleBuH, B. B. Kanunun,
E. B. Pribanka. - M. :®@usmataut, 2007. - 191 c.

13.

®dannees, JI. K. 3amaun mo BeIcmiel anreOpe: yueo.
rnmocobue Jyisi CTYJIEHTOB BY30B, OOydYaroml. IO Mar.
crenmansHocTsaM / JI. K. ®agnees, 1. C. CoMmuHCKHH. -
Uszn. 16-e. - CI10.: JIans, 2007. - 288 c.

50

14.

Wneun, B. A.  Jluneiinas  anrebpa  [DJIEKTpOHHBIN
pecypc]: yuel. Ans CTyIeHTOB BBICII. yueO. 3aBe/eHUil /
B. A. Unbun, 3. I'. Io3usk. - U3a. 4-e. - Mocksa: Hayka,
1999 // Buma wmartematuka [Enexktponnuii pecypcl:
HaBY.-MIPAaKT. TOCIOHMKK Kypcy "Marematuka s
€KOHOMICTIB"  cucTeMH  OUCTAHLIWHOI  ocBithm  /
B. 1. llopoanikoB Ta iH. ; JloHeupkuii Han. yH-T, EKoH.
¢b-1, JIa6. OT ta T3H. - doHnensk, [2009]. - (MaTemaTuka
g ekoHoMmicTiB. Kypc caMocTiifHOT ocBiTH).

15.

Hanko, II. E. Beiciias mMaremarvka B yIpaKHEHUSX U
3amadax: [Yued. mocobue mis Bry3oB]: B 29 U.1 /
I1. E. Jaako, A.TI.Ilomos, T.f. KoxeBHukoBa. - 3-¢
n3a. - M.: Bercmr. mik., 1980. - 320 c.

16.

[MpakTHKyM 1O BBICHICH MaTeMaTUKE JJIsI IKOHOMHCTOB:
[yue6. mocobme mans BY30B 1O OKOH. crer. /
H. 1. Kpemep, . M. I'pumn, b. A. Ilytko u np.]; Iloxg
pen. nmpo¢. H. I1I. Kpemepa. - M.: FOHUTHU, 2005. - 422,

[1]c.
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17. OOmuii Kypc BBICHICH MaTeMaTUKH ISl YKOHOMHCTOB:
Y4el. IS CTYIACHTOB BY30B, OOYYArOIIMXCS IO SKOH.
CIICIL. / [b. M. PynpIk, B. U. Epmakos,
P. K. I'punneBuutoc  u  ap.]; Ilom pen. mpod. 22
B. U. EpmakoBa; M-Bo oOpasoBanus Poc. ®eneparuuy;
Poc. skon. akan. um. I'. B. IInexanosa. - M.: UHOPA-M,
2006. - 655 c.
«YHHBepCcHU-
TEeTCKadA
onbdamoTexka
ONLINE»
18. Kykosckas, T. B. Beiciias marematuka B NIpHUMepax U
3amauax: B 2 4. / T. B. Kykosckas, E. A. MonokanoBa,
A. W. YpycoB; MunHHCTEpCTBO 0Opa3oBaHMsI U HayKu
Poccutickoit ®denepanuu, denepaibHOE
rocy/lapCcTBEHHOE OIO/KETHOE 00pa3oBaTenbHOE +
yupexaeHue Bbiciiero oOpa3zoBanus «TamOOBCKuit
TOCYJApCTBEHHBIM ~ TEXHWYECKHM  YHHUBEPCHUTET». —
Tam60B: U3garensctBo @I'BOY BIIO «TI'TY», 2017, —
Y. 1.-130c.
19. Hertsapesa, O. M. Beiciiag matemarrka. MaTtepuansl 11
MOATOTOBKM OakajlaBpoB U CHEUaJIWCTOB: B 349 /
O. M. Jlertsipea, P. H. Xy3unaxmerosa,
A. P. Xy3naxmeroBa; MwuHUCTEPCTBO 0O0Opa3oBaHUS | +
HAayKH PO, Kazanckuit HaIIMOHAJIbHBIN
HCCIIEIOBATEILCKMN TEXHOJIOTUYECKU YHUBEPCUTET. —
Kazanp: KHU-TVY, 2016. —Y. 1. — 104 c.
Haumenoeanuii oononnumenwvhoii iumepanypot. 9 88 2
neyamHuvlx | INEeKMPOHHBIX
IKIEMNIAPOB pecypca
Bcezo no oucyunnune «Jluneiinaa anzeopa» 555 6
Haumenosanuii: 19 neYamHnvlX | IJ1eKMPOHHBIX
IKZEMNIAPOB pecypcos
No Ilepuoauyeckue U3IaHusi Koa-so Hamnuune
/o IK3eMILISPOB B 3J1eKTPOHHOI
OubIH0TEKe Bepcuu B IBC:
«IOHHY» «TOHHY»
«YHHMBepcUTeT-
CKas1
Ouodamnorexa
ONLINE»
1 Bectark MomoabIx y4eHbIX [DIIeKTpOHHBIHN pecypc]. — Pexxium
JIOCTyIa:
http://biblioclub.ru/index.php?page=journal_red&amp;jid *
=577507
2 OxoHommueckui xypHan BIID [OnexkTponHsIi pecypce]. — Pexum
JIOCTyIa +
http://biblioclub.ru/index.php?page=journal_red&amp;jid
=577509
Haumenosanuii 2 0 neuammnuvix 2 anekmponnwix

IK3emniapa

pecypcos
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16. TH®OOPMAIIMOHHBIE PECYPCHBI

1. MaTepHeT-caiiTel: www.exponenta.ru; www.allmath.ru; mathem.hl.ru;
mathproblem.narod.ru; www.nsc.ru/win/mathpub/math_www.html,
allmath.com.ru.

2. Meronnyeckuii kabuner kadeapsr MMMO:
http://ef.donnu.edu.ua/moodle/course/view.php?id=62.

3. Crpanuna: https://vk.com/yu.n.polshkov

4. I'pymma: https://vk.com/club144262835

17. MIPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatusnas nutiensust JOHHY No 46484614);

2. Microsoft Office (kopnoparunast munersust JOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (;munensuss mporpamMmbl DreamSpark s BeICIIMX yueOHBIX
3aBeICHUN);

4. Jluuensun GPL st cBoboanoro mporpammuoro obecneuenusi: AntuBupyc Kacnepckoro,
Libre Office, Adobe Acrobat Reader, XPDF, Paint.NET.


https://vk.com/club144262835

