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[Tporpamma yueGHoH aucuunmnbl  «Jluneinas anrebpa» cocTaBieHa Ha OCHOBE
['ocyaapeTBeHHOro 00pa3oBaTe/IbHOrO CTaHAApTa BBICLICTO npoQecCHOHAILHOIO obpa3zoBaHus
(FOC BITO) no Hanpap/ieHHIO NOATOTOBKH 27.03.05 WHHOBaTHKA, YTBEPAKICHHOIO MPHKA30M
MOH JIHP or 04.042016r. Ne 291; [Ilopaaxa opraHu3aiii yyebHOro mpouecca B
00pa3oBare/bHBIX  OPraHM3alMsX — BHICIIETO npoeccHOHaNBHOro  00pasoBatis JloHeuko#
Hapozauoit PecyOnuku, yTBepKICHHOrO MPAKA30M MunucTepcTBa 00pa3oBaHus U HayKH JIHP Ne
1171 ot 10.11.2017 r. (¢ H3MEHEHHAMH, BHECEHHBIMH OT 03.05.2019 r. Ne567); yqebHoro riana n
OCHOBHON  oOpasoBaTeNbHON  MporpaMMbl  BBICIIETO npopeccHOHAIBHOTO  00pa3soBaHA
Hanpasjienus noaroroku 27.03.05 MHHOBaTHKA.

PazpaboTyHKu:
Jloyenm, 0.5.1., 3a6. kagpeopout MMM3 [Tomukos FO.H.
Joyenm, k.p-m.u., doyernm kagedpsr MMM ; [nankosa JLA.

[porpamma y4eOHON JMCUMILUIMHBI YTBEpXKJEHA HA 3acCaHHH kadespbl MaTeMaTHKH H
MATEeMaTHYECKHX METOJIOB B 9KOHOMHKE
IMpotokon Ne 9 ot «16» anpens 2020 T.

3as. kagenpoit MMMD (b IMomukos FO.H.

[lporpaMma  y4eOHOH  IMCIHMILIHHBL omobpena  yueGHO-METOJMYECKOH — KOMHCCHEH
IKOHOMHYECKOTO (paKyJIbTeTa

Mpotokon Ne 8 ot «20» anpens 2020 r.

[Tpescenatens yaeOHO-METOAHYECKOH
KOMHCCHH SKOHOMHYECKOTo (paKynbTeTa Crpenuna E.H.

IIporpamma y4eOHOH JMCHMILIHHD] on106pena yueGHo-meToamueckoi komuccueit YHH
« DKOHOMHYECKas KHOEPHETHKAY

[Ipotokon ot Ne 8 ot «21» anpesst 2020 T

ITpencenaresns y4eGHO-METOAHYECKOH /——
komuccun YHU «OxonoMHyeckas KHOepHETHKa 3aropuas T.0.




1. Ob6sacTh NIpUMeEHEHUs] M MECTO IMCUMILIMHBI B Y4eOHOM Mpolecce.

3HaHUsA, YMEHUS U HABBIKH, MTOJYYEHHBIE CTYAEHTAMHU B pE3yJbTaTe W3yYEHHUs TUCLMILUIMHBI
«JIunelinas anreOpa)» MO3BOJAT NPUMEHSATH MX Ul BBIPAKEHHS KAUECTBEHHBIX M KOJUYECTBEHHBIX
COOTHOILIEHUN MEXJIy SKOHOMHYECKMMH OOBEKTaMM, IOCTPOCHMSI MaTeMaTHYEeCKHX Mojemneit
HSKOHOMHMYECKUX 3ajlad, pEIIeHUs OSTUX 3ajad, aHaiu3a WX pemeHus u (HOpMYyIHPOBKH
MPAKTUYECKUX PEKOMEHJAUWN JUIsi TOBBIIIEHUS J(PGEKTUBHOCTH DKOHOMUYECKUX CHCTEM.
Marepuan Kypca Takke HE0OXOAUM Il OCBOSHHSI TEOPETHUECKOTO U MPAKTUYECKOrO MaTepHaia
JPYrUX MaTeMaTH4YECKUX U SKOHOMUYECKHUX JUCLUILINH.

«Jlunelinas anrebpay SBISETCS MTUCHMILIMHON 0a30BOM yacTh 00pa3oBaTEIbHON MPOrPaMMbI
OakanaBpuaTa 1O HampaBiieHHto monarotoBku 27.03.05 MuHoBatuka, npoduias YTpaBlICHHE B
MHHOBAIIMOHHBIX crcTeMax. JlanHas yyeOHasi JUCHMIUIMHA UTPAET BaXKHYIO POJib B (POPMHUPOBAHUHU
KBJIM(ULIMPOBAHHOTO CHEIHANIMCTA, BJIAJCIONIET0 MAaTEeMAaTUYECKUM allapaTroM, HCIOJb3yeMbIM
BO MHOTHX pazJeiax MaTeMaTHKu U ee mnpriiokeHusx. ConepikaHue y4eOHOH IUCIUIUTUHBI
«Jluneitnas anreGpa» HAaXOAWUTCS B TECHOM B3aMMOCBA3M C JPYTUMHU JUCHUIUIMHAMH Kak
00pa3oBaTeNbHON IPOrpaMMBbI OaKaaBpuara, Tak 1 MarucTpaTyphl.

2. CTpyKTYpa IMCUMILUINHBI

XapakrepucTuKa y4eOHOH TUCHHUILIMHBI

Hanpasnenue noarotroBku 27.03.05 UaHoBatuka
[Tpodunm moaroTroBku OO6mmit
OO6pazoBarenbHasi IporpaMma OakayaBpuat
Kpanuduxanus AkazneMuyeckuii 0akajiaBp
KonuuecTBo conepkarenbHbIX MOAYJIEH U TEM 2(7)

Jucuummna 6a30Boii / BapuaTUBHOM YacTu

N bazosag uacts [1b
00pa3zoBaTebHON MTPOTrPaMMBI

1 MOIYIIBHBINA KOHTPOJIL, DK3aMEH B 1-M
®opmel kouTpost (MK, sk3amen, 3auer) Y pOIb,

ceMecTpe
o4Has popma 3ao4Has popma
3 oOyueHus o0OyueHus
HOpMaT. YCKOD. HOpMAT. YCKOD.
CPOK CPOK CPOK CPOK
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 5 5 5 5
KonmuecTBo wacoB 180 180 180 180
I'ox moaroroBku 1 1 1 1
Cemectp 1 1 1 1
KosmuecTBo wacoB 72 72 14 14
- JICKIIMOHHBIX 36 36 8 8
- IPAaKTUYECKNX, CECMHHAPCKUX 36 36 6 6
- 1a00paTOPHBIX
- CaMOCTOSITEIbHON pabOThI 108 108 166 166
B T.4. MHIMBUAYaJIbHOE 3aJaHUE
HenenrHOEG KOIMUECTBO YacoB, T.4. 10 10 - -
ayIUTOPHBIX 4 4 - -
camocTosITeNbHas padoTa

3. Onucanue AMCUUNJIMHBI
eau u 3agaun
Henu u 3a0auu oucyunaunvt: cHOPMUPOBATH Y CTYIACHTOB (YHIAMEHTAIHHBIC MOHSTHS
anreOpanvdeckoro M reoMEeTPUYECKOro XapakTepa, MOMOYb CTyAEHTaM CJeNaTh TepBhIe HIaru B
BOIPOCAX MPWIOKEHUS JTMHEHHON anreOphl K TOCTPOSHUIO SKOHOMUYECKUX MOJICIICH .



TpeGoBaHusi K pe3yJibTaTaM 0CBOEHHs IMCUMILIUHBI: [Iporiecc n3ydeHus: JUCITUTITMHBI
HampasJieH Ha (OPMUPOBAHUE IJIEMEHTOB CICAYIONINX KOMIETeHIIHA B cooTBeTCTBUU ¢ ['OC
BIIO no nanpasnenuto noarotoBku 27.03.05 MuHoBaTuka

oowexkyromypnuix (OK):
OK-3 CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI AKOHOMHYECKUX 3HAHWHA B Pa3IMYHBIX
cdepax KU3HEACITeITbHOCTH
OK-7 CHOCOOHOCTBIO K CAMOOPTaHU3AIMH U CaMOOOPa30BAHHIO

oowenpogpeccuonanvnvix (OIIK):

OIIK-6 | cnocoOHOCTBIO K paboTe B KOJJICKTUBE; OpraHU3aIli padoThl MaJIbIX KOJIJICKTUBOB

(KOMaH/1pl) UCTIOJTHUTENEH

OIIK-7 | cnoCOOHOCTBIO TPUMEHSATH 3HAHUS JKOHOMHMKH, MaTeMaTUKH, GU3UKH U

€CTECTBO3HAHUS, XHUMHM M MaTEpUAJOBEIEHUS, TEOPUM YIPABICHUS U

nH(OPMalMOHHBIE TEXHOJIOTUH B MHHOBAIIMOHHOW J€SITEIbHOCTH
npogpeccuonanvuvix (I1K):

[TK-1 CIIOCOOHOCTBIO COOMPATh U aHAJIM3UPOBATh UCXOAHbBIE JaHHBIE, HEOOXOIUMBbIE IS

pacueta  DKOHOMHUYECKMX M  COLHUAIbHO-DKOHOMHUYECKUX  IOKa3areneil,

XapaKTEPU3YIOIINX HHHOBALIMOHHYIO NESTEIbHOCTh NPEANPUSTUI

[1K-6 CIIOCOOHOCTBIO UCIIOJIB30BATh HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUH,

YIPaBJIATE MHPOPMALUEH C HCIONB30BaHUEM MPHUKIAIHBIX HPOTPAMM JIEJIOBOM

cdepbl AeSITENFHOCTH; UCIIOJIB30BATh CETEBbIE KOMITBIOTEPHBIX TEXHOJIOTHH U 0a3bl

JAaHHBIX B CBOEH NpeIMEeTHOW 00JacTH, MAKeThl MPHUKJIAJHBIX IpOrpamm s

aHayM3a, pa3pabOTKU M YIPaBICHUS TPOECKTOM

[TK-15 CIIOCOOHOCTBIO TOTOBUTH MpPE3EHTALUM, HAYYHO-TEXHUYECKHE OTYEThl IO

pe3ylbTaTaM BBIIOTHEHHOW paboThl, OQOPMIIATH pPe3ylbTaThl HCCIEIOBAaHUI B

BHJIE CTAaTEH U JOKJIAJIOB

IIK-18 CIIOCOOHOCTBIO pa3pabaThiBaTh KOMITBIOTEPHBIE MOJEIN HCCIEIyEeMbIX MPOIIECCOB
U CUCTEM

I1K-19 CIIOCOOHOCTBIO ~ MPUMEHSATh  METOABbl  aHajdW3a  BapHAHTOB  MPOEKTHBIX,
KOHCTPYKTOPCKHUX M TEXHOJIOTHYECKUX PEIICHUH I BHIOOpa ONTUMATIBLHOTO

IIK-21 CIIOCOOHOCTBIO BeJIeHHs 0a3 TaHHBIX M TOKYMEHTAIUH 110 IPOEKTY

B pe3yabTare uzyueHusi y4eOHOH TUCHUTIINHBI CTYAEHT J0JIKEH:

é1adems KyIbTypO MBIIUICHUS, CIIOCOOHOCTBIO K aOCTPaKTHOMY MBIIUIEHUIO, aHAIHU3Y,
CUHTE3y OOO0OIIEHUIO, BOCIPHUATHIO HH(OpMAIMK, TOCTAaHOBKE IIeNW U BHIOOpY MyTed ee
JOCTHXKCHUS,

yMems aHATU3UPOBATH UCXOJIHBIE JaHHBIC, U PACCUUTHIBATH SKOHOMUYECKHE U COIUATBHO-
YKOHOMHYECKHE TIOKa3aTeIIN, XapaKTePU3YIONIUE IeITeIbHOCTh X03SIMCTBYIONINX CyOBEKTOB;

pemate TpoOJeMbl HAa OCHOBE W3BECTHBIX  (PAKTOB, TMOHATHH U3  Pa3sTUYHBIX
00pa3oBaTenbHBIX 00IaCTeH;

MPUBJIEKATh JUIS pelIeHUs MpoOjeM 3HaHMS, YMEHHUs, HaBBIKM KOHKPETHOTO Yy4eOHOTO
peIMeTa;

MIPUMEHSITh MAaTeMAaTUYECKUE 3HAHMSI B IOBCEAHEBHON JKU3HU, IEPEHOCUTH Ha SI3BIK UDP U
(bopMyIT peaNbHYIO CHUTYAIIHIO, BIAJETh METOJIOM MaTeMaTHYECKOTO MOJICITMPOBAHNUS, NCCIIEAOBATh
MOJTyYEHHYIO MOJIEIb, IeNaTh BBIBOJBI U TIPOTHO3HI.

JlenaTe TpakTHUECKHE pacueThl MO QopMmylaM, HCHOIAb3Yys MpU HEO0OXOAUMOCTH
CIIpaBOYHBIE MaTepuaiabl W  BBIUUCIUTENBHBIE YCTPOMCTBAa;, CTPOWTh M  HCCIENOBATh
MaTeMaTUYeCKUe MOJIeNH; WHTEpNpeTUpOBaTh TrpapuKd peaJbHBIX IPOIECCOB; pelIaTh
reoMeTpHUYECKHe, JKOHOMUYECKUE U JPYTHUe MPHUKIAIHbIC 3a/1a4H;

IIPUMCHATH B 3HAKOMOU CUTyallu U3BCCTHBIC (1)aKTBI, CTaHAApPTHBIC MPUEMEBI, paCllIO3HABATh
MaTeMaTuieckue OOBEKTHI M CBOWCTBA, BBINOJNHATH CTaHAAPTHBIX MPOILEAYphI, paboTath co



CTaH/JAPTHBIMH, 3HAKOMBIMH BBIPQOKCHUSIMH U (OpMyJlaMH, HEMOCPEACTBEHHO BHITIOTHATH
BBIUMCIICHHUS.

WHuTerpupoBaTh 3HaHUS M3 pa3HbIX pa3/eloB Kypca MaTeMaTHKH, CaMOCTOSITENIbHAs
pa3palaThiBaTh aJrOPUTMbI JCHCTBHM, MPOBOIUTH 0000IIEHHE U OOBICHITH MM OOOCHOBBIBATH
IIOJIyYEHHBIE PE3YJIbTATHI.

4. CoaepsxkaHue THCHHUILUIMHBI H GOPMBI OPraHU3anMu y4eOHOI0 mpouecca

JucuuiuinHa «JIuHelHas anreOpa» mpeaycMmarpuBaeT cienyromue (GopMbl OpraHU3aLuu
y4eOHOTO MpolLecca: JEKINH, TPAKTHIECKUE 3aHITHS, CAMOCTOSTEIbHYIO padOTy CTYACHTOB.

Marepuan Kypca u3jgaraercs ¢ MCIOJb30BaHUEM OOBSICHUTEIBHO-UUTIOCTPATUBHBIX U
UCCIIENOBATENIbCKUX METOAOB IpenoaaBaHus. [lpm 1npoBeneHMM JIEKIHMHA — UCIOJIB3YHOTCS
MyJbTUMEANMHBIE TPE3CHTAlUN U pa3laTouHble MaTepuainsl. KoHCyabTalMM OCYLIECTBIIAIOTCS B
yueOHOI1 1abopaToprK YKOHOMHKO-MaTEeMaTHUECKOT0 MOIeUpoBaHus kadenapst MMMDO.

B yuebHOM mpolecce MCIONb3YIOTCSI MHTEPHET-PECYPChI 10 AAHHOMY KYpCY, B 4YaCTHOCTH
MaTepHaibl, BbUIOXKEeHHble Ha Tuiatdpopme LIJIO sxoHOMHueckoro (akynbTeTa W B TpyMIax B
COLIMAJIBHBIX CETSX.

CamocrosiTenbHasi paboTa CTYAEHTOB NPEAyCMaTpPUBAECT IMOATOTOBKY K IPAKTUUYECKUM U
71a00paTOPHBIM 3aHATHAM, MMOATOTOBKY KOHCIIEKTOB IO OTAEIbHBIM BONPOCAM M3y4aeMbIX TEM,
U3Yy4YEeHHUE Y4eOHO-METOJIUYECKOW JUTEpaTyphl MO JAHHOM AUCLUMIUIMHE, HAyYHBIX U Hay4YHO-
METOAMYECKHX CTaTeil, MOJArOTOBKY [JOKJIaJ0B Ha KOH(EPEHLMHU, BBHIIOIHEHUE TBOPYECKUX
3a1aHUM.

dopmamMi KOHTpOJII YPOBHS M KauecTBa IIOJYYEHHBIX 3HAHMW SABIAIOTCA MOZAYJIbHBIN
KOHTPOJIb U 9K3aMEH.

TemaTnueckuii yIaH IMCUMILUIUHBI «JIuHeliHasA aaredpa»

HopsinkoBbIi Kparkoe conepkanue TeMbl
HOMep U TeMa

Cooepircamenwvuutii modyns 1

Tema 1. 1.1. Bexmopnuas ancebpa
Ananumuueckasn ApudmeTnueckue  TOYKH U apuU(PMETHUECKHE  BEKTOPBI
2eomempus npoctpancTBa. JluHeitHbie  neiicTBusS ¢ BekTopamu.  CkaisipHoe

npousBeneHue. [[nuHa Bekropa. Yronm mexnay BekTopamu. PaccrosiHue
Mexay ABymsi Toukamu. KomnmnneapHbie BekTophl. [Ipoexius BekTopa.
Jlenenue oTpe3ke B 3aJaHHOM OTHOLIEHHH.
1.2. Ilpsimas runus Ha naiockocmu
IlonsTe ypaBHEHUS JIMHUU B R’ VYpaBHeHUE NPAMOU C YITIOBBIM
KO3 (UIMEHTOM. YTOJI MeXAy NpSIMbIMU. YCIOBHUS NapaieIbHOCTH U
NEPIEHIUKYJIIPHOCTU MPSMBIX. YpaBHEHUE IPSIMOW, MPOXOIALIed depes
OJIHY TOUKY, 4epe3 aBe Touku. OOuiee ypaBHeHue npsiMoil. Paccrosinue ot
TOYKH JI0 NPSAMOM. Penienrie 5KOHOMUUYECKHUX IIPUMEPOB.
1.3. Jlunuu emopozo nopsioka
OOmee ypaBHeHME JMHUH BTOpOro mnopsaka. OKpPYXKHOCTb.
HaxoxneHue LeHTpa M paadyca OKPYKHOCTH C OOIIMM ypaBHEHHUEM.
Onnunc. ['unepbona u ee acumntotsl. [loHsATHE U HaxOXIeHUS (HOKYCOB U
SKCIEHTpHUCHTEeTa dunca u runepOonbl. I[lapabona. ITlonstue wu
HaXOXKJeHUs (OoKyca U TUPEKTPHUCHI apabosbl. Penienne s5KOHOMUYECKUX
IPUMEPOB.




Tema
Mampuuywi
onpedenumenu

2.
u

2.1. Mampuyul, deticmsus ¢ HUMU
IlonaTe TPAMOYrOJBHOM, KBaApaTHOW, TPAaHCIIOHUPOBAHHOMN
Martpuilbl. Buael maTpui. JleicTBUs ¢ HUMM.

2.2. Onpeodenumenu n-20 nopso0Kka

Omnpenenureny BTOPOro u Tperbero nopsaka. OCHOBHbBIE CBOWCTBA
onpeaenutened MuHOpbl U anredpanyeckue JONOJHEHUs. MHHOPBI U
anrebpanveckue nonojaHeHus. Pa3noxeHue onpenenurens Mo CTPOKe WM
cronbiy. Omnpenenurend n-ro mnopsaka W ux cBodcTBa. CrnocoObl
BBIUMCJICHUSI OIIPEICITUTETIS.

2.3. Obpamuas mampuya

OO6parnas maTpuma. YCIOBUS 00paTMMOCTH. BwruucieHue
00paTHON MaTpHUIBI.

2.4. Pane mampuyol

Panr matpuipl. DKBHBaJCHTHBIE MAaTpHIbl. BblumcieHue paHra
MaTpHULIBI METOJIOM OKAaMMIIEHUSI MUHOPOB U C MOMOIIBIO 3JI€MEHTAPHBIX
peoOpa3oBaHUM.

Tema
Komnnexcueoie
yucia

Konsno Z uenbix yucen. [Ipocteie uncna, HOJl, PaunonanbHbie
uppanuoHanbHeie uucna. KommnekcHele uuncia. AnreOpanueckas U
TpuroHomerpuueckas  ¢opmbl.  Popmyna  Myaspa.  M3BineueHue
KBaJIPATHOTO KOPHSA JJIs KOMIUIEKCHBIX 4Kces B anredpandeckoi popme u
KOpHsI CTENEHW 7 JJI1 YHucel B TPUTOHOMETpHYeckod ¢opme. Pemenue
ypasuennii B mone C.

Tema
Cucmemnt
JIUHEIHBIX
ypaenenui

4.1. Memoowi peutenusi KBAOPAMHBIX CUCEM JTUHEUHBIX YPABHEHULL

3auch W pPELIEHUE CHUCTEMBbl N JIMHEWHBIX YPaBHEHHH C 1
NEpEMEHHBIMHA B MaTpU4IHOH (hopme. MeToa 0OpaTHON MaTpHUIBl pEIICHUS
CJIAY (cucrem InMHEWHBIX anreOpanueckux ypaBHeHuit). Teopema
Kpamepa. ®opmyisl Kpamepa.

4.2. Obwasa meopus cucmem TUHEUHBIX YPAGHEHUL

CucremMpl JIMHEHHBIX YpaBHEHUH: HECOBMECTHBIE, COBMECTHBIE,
HEOollpe/IeIIEHHbIE, ONPECIICHHbIE, pa3pelieHHble. MccnenoBanue cucrtem
Ha coBMecTHOCTh. Teopema Kponekkepa-Kanemmn. OnemeHTapHbIE
npeoOpa3oBaHUsl CUCTEM. AJTOPUTM NPUBEICHHUS MATpHIl CHCTEM K
cTyneHyaromy Buay. Merton ITaycca. OOmiee, yacTHoe u 0a3ucHoOe
pewenus. [IpeoOpasosanue XKopnana. Merox XKopaana - I'aycca perienus
CHUCTEM JIMHEHHBIX ypaBHEHUM. TeopeMa o peleHnn OJHOPOIHON CUCTEMBI
JUHEWHBIX ypaBHEHHH. MexoTpacieBoi OanaHc.

Cooepircamenvuutii. modyns 2

Tema
Juneiinvie
npocmpancmea

5.1. Bexmopuwie npocmpancmea

IloanpocTpaHCTBO ~ JIMHEHHOIO  IPOCTpPAHCTBA.  BwlumciieHne
pa3MepHocTH M ompeneneHue Oaszuca. Ilepeceduennme u  cymma
HOJNPOCTPAHCTB, 0a3uC mepecedeHus U CyMMbl. M3MeHeHue KoopauHaT
BEKTOpa Mpu 3aMeHe Oa3uca. JInHeiiHas 000yI04Ka CHCTEMbI BEKTOPOB, €€
pa3sMepHOCTh 1 Oa3uc.

5.2. Eexnuooswt npocmpancmea

CkanspHoe npowussenenue. HepasenctBo Komm—byHsikosckoro.
IIpouenypa oproronasmsanuu. OpTOrOHANBHAsT MPOEKLHsS BEKTOpAa Ha
noANpocTpaHcTBO. OpTOrOHAJIILHOE TONIOJTHEHHE.




Tema 6.
Juneiinvie
onepamopbul

6.1. [lonsamue nuneuno2o onepamopa

[lonsTne nuHEWHOTO omepaTopa, npumMepbl. SAapo u obpa3
JMHEWHOTo oreparopa. Marpuna auHerdHoro omeparopa. CBsi3b MEXKIY
KOOPJMHATHBIMU ~ CTOJIOIAMU  BEKTOpOB X U AX. CBs3p MeXIy
KOOPJMHATHBIMHU CTOJIOLAMHU BEKTOPAa OTHOCUTENIBHO PA3IMYHBIX 0a3HCOB.
CBs3p  Mexay MaTpulaMu JIMHEHHOTO ONEeparopa OTHOCUTEIBHO
pa3iauuHbIX  0a3ucoB; mopobue Mmarpul. OOpaTtuMmble  JTHUHEHHbBIE
OI1epaTopBHl.

6.2. Uneapuanmmuoe noonpocmpancmeo u cooOcmeenHvle 6eKmopbl

WNuBapuantHoe npoctpadcTBo. Onpeaenenue u npumepsl. O0pas u
a0po  npeoOpa3oBaHHMsl ~ KaK  WHBapHaHTHbIE  IOJIPOCTPAHCTBA.
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHbIE 3HAYCHHSA. XapaKTEPUCTHUCCKHI
MHOroujaeH wmatpuibl. CylecTBOBaHHE COOCTBEHHOIO BEKTOpa IS
T1000T0 JTMHEHHOTrO MpeoOpa3oBaHUs B KOMIUIEKCHOM IPOCTPAHCTBE.
Cob6cTBeHHbIE 4YMClIa U COOCTBEHHBIE BEKTOPHI ONEPAaTOpa, MMEIOIIETO
MaTpUIly C HEOTPHUIATCIBHBIMA KOI(PPUIIMEHTaAMU, SKOHOMHYECKAS
UHTEPIIPETALINS.

3azaya o IpUBEIEHUU MaTPULbl JUHEHHOIO orepaTopa K
JraroHaabHOMY BUAY. JKopaanoBa HopMasibHas popma.

Tema 7.
Keaopamuunvie
dopmul u
noeepxuocmu
6MoOpo2o nopaoka

7.1. Keaopamuunas gpopma

KBagpartuunas  ¢dopma, MaTpuna  KBaJpaTUYHOH  (OPMBI.
[IpeoOpa3oBanue MaTpuilbl KBaJpaTUYHOH (OpMBI IpH Mepexone K
npyromy 6asucy. IlpuBenenue kBagpaTUuHOM (HOPMBI K KAHOHHMUYECKOMY
BUAY METOJIOM «BBIJICJIICHUSI TOJHBIX KBaapaToB». HopManbHbIA BHI
KBaJgpaTU4HOW (opmbl. 3akoH wuHepuuu. MHAekc uHepUUMM U paHr
KkBagpatuuHoii  ¢opmel.  [lpuBenenume  KBampaTWdHod  QOpMBI K
KaHOHUYECKOMY BUAY OPTOrOHAJIbHBIM MPeoOpa30BaHUEM.

7.2. Kpusvie u nosepxnocmu 6mopo2o nopsoka

KpuBple ¥ MOBEpXHOCTH BTOPOro MOpPAIKa B EBKIUIOBOM
IPOCTPAHCTBE.




CrpykTypa iucuuinebl «JInneiiHast aaredpa» mo BuaaM y4eOHoi 1eTeJbHOCTH

Ounas popma

3aounas popma

B T.4 B T.4.
HaszBanus congpmaTenLme E % E «,E } 2 % E 3 = }
MO/yJIeil ¥ TeM ol = | 8| &S S= g e = | 8| E| ¢ & =R
S| E| 2|5 grg 8| E| 2| 2| 58 |R&
"1 E|E|g58E ® | 5| E| &|5 &8 &
HEEEREE S| & 8|g8|58
= &5 |E | E| 8 |E
ConepxarenbHblid MOy |
Tema 1. Ananumuueckas |30 |6 |6 18 30 |1 1 28
2eomempus
Tema 2. Mampuyer u |30 |6 6 18 30 10,5 |1 28,5
onpeodenumenu
Tema 3. Komnnexcuvie wucaa |10 |2 |2 6 10 |0,5 8,5
Tema 4. Cucmemor aunetinvix | 20 12 20 |1 2 17
VpPasHeHUll
Bcero no cogepxkarensnomy | 90 | 18 | 18 54 9% |3 5 82
Moy 1
CopepxaTeabHblii MOYJIb 2
Tema 5. Jlunetinvie | 30 | 6 | 6 18 30 1 1 28
NpPOCMPAHCMEa
Tema 6. Jlunetinvie | 30 | 6 | 6 18 30 1 1 28
onepamopul
Tema 7. Keaopamuunvie ghopmor | 30 | 6 | 6 18 30 |1 1 28
u NOBEPXHOCIU 6Mopoco
NopsiOKa
Bcero no cogepxarensHomy | 90 | 18 | 18 54 9 |3 3 84
MOYJIIO 2
Bcero yacoB 180 36 | 36 108 180 | 6 8 166




5. TeMaTHKa JeKIHOHHBIX, IPAKTUYECKHUX 3aHATHH

TeMbl JIEKIIHOHHBIX 3aHATHH

Ne Haszeanue tembl KosmmuectBo
/1 4acoB
1. Ananumuueckasn zeomempus 6
1.1 Bekropnast anrebpa 2
1.2 [Ipsimast nTMHUS HA TIIOCKOCTH 2
1.3 Jluaum BTOpOro mopsiaka 2
2. Mampuysbl u onpedenumenu 6
2.1 Martpuisl, 1eHCTBUS C HUIMU 2
2.2 Onpenenureny n-ro nopsijaka 2
2.3 OO6patHast maTpuia 1
24 Panr maTtpuiist 1

3. Komnaexchvie uucna 2
4. Cucmemul TUHEUHBIX YPAGHEHUIL 4
4.1 MeToap!l pelieHNs KBaIpaTHBIX CUCTEM JIMHENHBIX YPaBHEHUN 2
4.2 | Obmas Teopust CUCTEM JIMHEWHBIX ypaBHEHUN 2

3. Jluneiinvie npocmpancmea 6
5.1 BekTopHble npocTpaHcTBa 3
5.2 EBKJIMI0BBI TPOCTPAHCTBA 3

6. Jluneiinvie onepamoput 6
6.1 [ToHsiTue TMHEHHOTrO oneparopa 3
6.2 | HBapuaHTHOE MOJIPOCTPAHCTBO U COOCTBEHHBIE BEKTOPHI 3

7. Keaopamuunwie gpopmul u nogepxnocmu 6mopozo nopsaoka 6
7.1 KBangparnunas popma 3
7.2 KpuBble 1 TOBEPXHOCTH BTOPOIO MOPSAKA 3

Bcezo: 36
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pma Moodle Ilentpa nucranimonHoro odydenus skonomuueckoro dakynprera ['OY BIIO « IOHHY:
http://ef.donnu-support.ru/moodle/course/view.php?1d=576

2. O6mako cepBuca mailru IlommkoB FO.H. Tlanka «Jluneitnas
https://cloud.mail.ru/public/3801/dr3rTOGvg/AncuunanHel/
TeMbl NpaKTHYECKUX 3aHATHI

No Haszeanue temsl KonuuectBo
n/n 4acoB
1. Ananumuueckan zeomempus 6
1.1 BekropHas anrebpa 2
1.2 [Ipsimast TMHUS HA TIIOCKOCTH 2
1.3 JInHuu BTOPOro nopsiaka 2
2. Mampuuysl u onpedearumenu 6
2.1 Marpuiipl, 1eHCTBUS C HUMU 2
2.2 Onpenenureny n-ro NopsiaKa 2
2.3 OO6parnas maTpuIa 1
24 Panr matpunst 1

3. Komnnexcnole uucna 2
4. Cucmemul TUHEUHBIX YPAGHEHUTL 4
4.1 MeToapl pelieHNs KBaIpaTHBIX CUCTEM JIMHENHBIX YPaBHEHUI 2
4.2 | Obuast Teopusi CUCTEM JTMHEWHBIX YpaBHEHHH 2

3. Juneiinvie npocmpancmaea 6
5.1 BekTopHble npocTpaHCTBa 3

anreOpax»:


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/

5.2 | EBKiNJ0BBI IPOCTPAHCTBA 3
6. Jluneiinvie onepamoput 6
6.1 [TonsiTHe TUHENHOTO onepaTopa 3
6.2 WMHBapuaHTHOE MTOAMPOCTPAHCTBO U COOCTBEHHBIE BEKTOPHI 3
7. Keadpamuunvie gpopmul u nogepxnocmu 6mopozo nopaoka 6
7.1 KBagparnunas popma 3
7.2 KpuBbie 1 MOBEpXHOCTH BTOPOTO MOPSIIKA 3
Bcezo: 36

WHE, coiepKalee MaTepruatbl s IPAKTHUECKUX padoT, MPUBEIEHO:
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1. Ilnarpopma Moodle LlenTpa AuCTaHIIMOHHOTO OOYYEHHS SKOHOMHYECKOTO (haKyabTeTa
'OV BIIO «/IOHHY: http://ef.donnu-support.ru/moodle/course/view.php?id=576

2. O6mako cepBuca mail.ru Ilommko FO.H. Tlanka «JIuneitHas — anreGpay:

https://cloud.mail.ru/public/3801/dr3rT9Gve/ Aucumnuinael/

6. Opraﬂmaunﬂ CaMOCTOSATEJIbLHON 1 I/IH)II/IBI/I)IyaJ'[LHOﬁ paﬁoTbI CTYAEHTOB

CamocrosiTesibHas paboTa

No Haszeanue Tembl KommmuectBo
3/m 4acoB
1 | Ananumuueckas ceomempusi 18
2 | Mampuysl u onpedenumenu 18
3 | Komnnexcuoie uucna 6
4 | Cucmemvl 1uHelHbIX YPAGHEHUL 12
S5 | Jlunetinvie npocmpancmea 18
6 | Jluneiinvie onepamopui 18
7 | Keaopamuunsie chopmul u nosepxHocmu 6mopo2o nopsoka 18
Bcezo: 108
Ne Haszeanue temsl Bunst CPC dopma KOHTPOJIA U
n/ OTYETHOCTH
n
[ToaroToBKa K TEKYIIMM ayIUTOPHBIM 3aHATHSIM
MaremaTnueckui
1. BekropHas anre6pa CocTaBUTh KOHCIIEKT IO TEME. HKTAHT
5 MatpHus! 1 Brruncnenue panra MaTpHIlbI CamocTosTenpHas
. oIpeeHTeNN METOJIOM OKalMJICHUSI MUHOPOB. paboTta
[ToArOTOBUTH KOHCTIEKT 110
3 | Kommiexcisie aucaa | TEME: «3Bneuenmne KopHs CaMOCT%’ITeHBHa’I
CTEIleHH 71 JUIS YUCell B paooTa
TPUTOHOMETPHUECKON hopmey.
. Pemenue cucrem JTMHERHBIX "
4 CucreMbl TMHENHBIX ypasHenuii Metosom JKopaana- HIAWBUIYAJIPHOC
ypaBHEHUM Taycca. 3a1aHNC
OpToroHanbHas MPOCKIIHS
BEKTOpa Ha
5 JInneiinbre TO/ITIPOCTPAHCTBO. KonTposbHas
' IPOCTPaHCTBA OpTOrOHAIBHOE J[OTIONHEHHE. pabora

[Tomo6paTs mpuMepsL.

Kap
Ta
Cp


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/

6. | Jluneitnbie onepaTopbl

JlaTb 3KOHOMUYECKYIO
MHTEPIIPETALNIO
COOCTBEHHBIM UHCIIaM U
COOCTBEHHBIM BEKTOpaM CamocrosiTenbHast

orepaTopa, UMEIOIIEro pabora
MaTpHIly ¢
HEOTPUIATEILHBIMA
KOdpHUITUESHTAMH.

KBanparuunsie hopmbl

CocTaBUTh KOHCIIEKT IO TEME:

«KpuBble 1 MOBEPXHOCTH NuusnayansHoe
7. | X IIOBEpXHOCTH BTOPOTO 3a/1aHKe
BTOPOTO MOPSJIKA B €BKIUJOBOM
opsiIKa
MIPOCTPAHCTBE)
NuauBuayajibHble 3a1aHus
Ne 3amura
u/n Ha3zBanmne Tembl Heneasn Hnna. 3apanue (nexenst)
1. AHaMTHYECKAsi TEOMETPUS 1-3 I-VIII[3] 4
2. Marpuiibl ¥ OnpeaeIuTENN 5-7 IX-X1[3] 7
3. | Cueenst SRl B X XII-XIIL XV-XVII[3] 10
ypaBHEHUU

4. JIuHeitHbIe mpocTpaHCcTBa 10-14 [3] 14
5 JluneiiHble onepaTopbl 15-18 X1V [3] 18

ConepxaHue CaMOCTOSITETBHOW W MHIMBHIYaTbHOM pabOTHI MO TeMaM IpPHUBEICHBI B: O0JIake

ccpBHUCa

mail.ru  [lommkoBa  FO.H.  [Onexktponnsii  pecypc] / Pexum  mocryna:

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

7. KOHTpOJ’IbeIe BOIIPOCHI K l'[pOMC)KyTO'lHOﬁ aTTreCTalumn

(98]

e

11.

12.
13.
14.
15.
16.

[TonsiTHEe BeKTOpa Ha IUIOCKOCTU M B IpocTpaHcTBe. KoyummHeapHbie BEKTOphl. PaBeHCTBO,
CyMMa U pa3HOCTb BEKTOPOB.

YMHOXEHNE BEKTOpa Ha YHCIIO, YTOJl MEXAY BEKTOPAMH, IPOEKIIHs BEKTOPA HA OCh.
CkansipHO€E ITPOU3BENIEHNE BEKTOPOB, €70 CBOMCTBA. Y CJIOBHS OPTOrOHAIBHOCTH BEKTOPOB.
Bekrop B kxoopnunatHou (opme. Pamuyc-Bektop. PasznmokeHue BekTopa MO €AMHUYHBIM
opraM. JlyinHa BEKTOpA.

Onepanuu HajJ BEKTOpaMH, 3aJJaHHBIMU B KOOpaAuHaTHOM ¢opme. [IpoctpancTBo Rn.
PaccrosiHMe MeX Iy TOUKaMU Ha IJIOCKOCTH U B IIPOCTPAHCTBE. [leneHune oTpe3ka B JaHHOM
OTHOILIEHUMU.

VYpaBHeHHe NpPSIMOl € 3aJaHHBIMU YIJIOBBIM KOX(QQHUIMEHTOM, MPOXOJsIel uepes
3a/IaHHYIO TOYKY.

YpaBHeHHE NIPAMOH, IPOXOIALLEH Yepe3 ABE 3aJaHHBIC TOYKH.

OO1iee ypaBHEHHUE NMPSAMOI. YpaBHEHHE NPAMOM B OTpe3Kax.

. Yron MCKAY HABYMsS IIPAMBIMU. YcaoBue NapaiCJIbHOCTH H ICPIICHAUKYIAPHOCTHU

MPSAMBIX.
Paccrosaue ot Touku a0 npsmMoil. HepaBeHcTBa, 3amaromruecs OOLIMMH ypaBHEHHUSIMHU
MPSAMBIX.

YpaBHeHue nuHUU. JINHUY HA ITIOCKOCTH.

Kanonnueckoe ypaBHEHNE OKPYKHOCTH.

Kanonunveckoe ypaBHEHUE 3JUIMIICA. DKCLIEHTPUCUTET AJLIUIICA.

Kanonunueckoe ypaBHeHue runep0Oosibl. Y paBHEHUS! aCUMIITOT.

Kanonunueckoe ypaBHeHue mapaloIibl.


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

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Marpuiipl, 1eCTBUS HAJ HUMH.

OOparHas MaTpHIa, ee CBOMCTBA.

Onpenenurenu 2-ro v 3-ro MOpsIKOB.

CaoiicTBa omnpeaenuTesneu.

Onpeanenureny n-ro NopsaKa.

Brruucnienue o0paTHO MaTPUIBL.

JleiicTBUA HaJl MaTPULIAMU U UX ONPEACITUTEIIMU.

Omnpenenenne KOMILIEKCHOTO uncia. M300paxenne ero Ha KOMIUIEKCHOH MII0CKOCTH.
JleiicTBUsI HaJl KOMILUIEKCHBIMH YMCIIaMU B airedpanyeckoit popme.
Tpuronomerpuueckas popMa KOMIUIEKCHOTO YHCTIA.

JleiicTBHsI HAaJl KOMIUIEKCHBIMU YHCIaMH B TPUTOHOMETPHUYECKOH dopme.
[TokazarenpHas popma KOMILIEKCHOTO uncia. Gopmyna Diinepa.
CucTeMbl TMHEUHBIX YPABHEHHUIA.

Pemenue cuctem NTMHEHHBIX ypaBHEHHH MeTogaMu Kpamepa u oOpaTHOI MaTpHILIbI.
Panr matpuuel. Teopema Kponekkepa-Kamnennu.

HccenepoBanue cUCTEM JIMHEVHBIX YPAaBHEHUM.

Meroa Kopnana-I"aycca.

N-MepHbIE BEKTOpa, NEUCTBUS HAJl HUMU.

JIuuelinas 3aBUCUMOCTBH BEKTOPOB.

JIuHeiHbIE CUCTEMBI BEKTOPOB.

Panr cucrembl BEKTOPOB.

JIuHeiiHbIe BEKTOPHBIEC MPOCTPAHCTBA.

baszuc B npoctpaHcTBe.

EBKiM10BBIE TTPOCTpAHCTBA.

OpTtoronaibHasi CUCTEMa BEKTOPOB.

OproroHanbHbli 0a3uc.

OO111ee ¥ YaCTHOE PELICHUE CUCTEMbI TUHEHHBIX YPAaBHEHUIA.

ba3sucHble pemeHns CUCTEMBI JIMHENHBIX YPaBHEHUH.

[lonsiTHE TMHEHHOTO IPOCTPAHCTBA.

JIuHeiiHast 3aBUCUMOCTbH BEKTOPOB.

Cucrembl TMHEHHBIX OHOPOJIHBIX YPAaBHEHUH.

[IpeoOpa3oBanue KOOpAUHAT BEKTOPA.

JIuHeiiHbIe ONEPATOPHI.

JlercTBHA ¢ oneparopaMy U UX MaTpULIAMH.

ITpeoOpa3oBaHue MaTpHUILIbl OIIEpaTopa.

Martpuua, o6pas, s11po onepaTopa.

CoOcTBeHHbIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI OIIEpaTopa.
Kanonuueckuii Bun kBagparuuHoit popmsl. Meron Jlarpanxka.
Kanonuueckwuii Bun kBagparuuHoit popmbel. OpToronansHoe npeoOpa3zoBaHHe.

8. O6pazen OueTa Ha MOAYJIbHBII KOHTPOJIb

'OV BIIO «JIOHELIKMM HALLI/IOHAHBHI)II\/JI YHUBEPCUTET»
OKOHOMUYECKHNHN ®AKVYIJIBTET

Hamnpasnenue noarorosku 27.03.05 «IlHHOBaTHKa
[Mpoduns obmmit

OuHas 1 3a04Has GopMbl 00yUeHUs

ITporpamma noAroToBKU: GakagaBpuaT

Cemectp: 1

VYuebnasa aucuuiuinHa «JInneitnas anreOpa»




BUJIET Ne 1
1. YMHOXK€eHHEe BEKTOpa Ha YHCIIO, YTOJl MEXy BEKTOPaMH, MPOEKIIHS BEKTOPa Ha OCh
2. Pemienne cucteM JIMHEHHBIX YpaBHEHUM MeTogamMu Kpamepa u oOpaTHOM MaTpHUIIbI.

3. Jlano tpu touku ABC. Haiitu: a) HampaBnsiolme KOCUHYChI BeKTOpa AB ; 6) yron ¢ Mexiy
BEKTOpaMHU AB u AC; B) MPOEKIIUI0 BEKTOpPa a Ha BEKTOP BC ,ecin A(2;4;-2), B(4;10;0),

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

4. Nano BepunHbl TpeyroasHuka ABC. Haiitu: ypaBaenue ctoponsl BC, meauansr CM, BbICOTBI
BN, mmuny CM u BN, yron npu Bepmmnne B. Caenarb puCyHOK B I€KapTOBOM MPSMOYTOJIbHOU
cucteme koopaunar. A(6;3), B(-2;5), C(5;10).

2 4 -3 6 0
5. Haittu matpuny C = (34—B")A,ecu A={0 1 2 |,B=|2 -1 3|.
I -1 -2 4 5

YTBepkaeHo Ha 3acenanuu kadenpst MMMD, nporokon Ne ot

3aB. xadenpoii 1.9.H., gou. [Tommxkos FO.H.

[Ipenonasarens

9. Kputepun oueHUBAHMS 321aHUA HA MOAYJIbHbIH KOHTPOJIb

MakcumanbHas 06I_Haﬂ CymMMa 6aJ'IJ'IOB, KOTOPYIO MOKCET IOJYYUTh CTYACHT, YCIICIIHO

BBIIIOJIHMB BCE BUIBI 3aaHuil, cocTaBisgeT 12,5 0aiuios.

1. /IBa TeopeTHYeCKHUX BONpPOCA, KaKABIM U3 KOTOPHIX B CiIydae IOJHOTO OTBETa — 1o 2,5
Oamta; orBer AaH He Oosibiie yeM Ha 50 % — mo 1 Gamny, OTBET OTCYTCTBYET WJIM IOJHOCTHIO

HenpaBUIbHBINA — 0 GasIoB.

2. Pemenue xaxaod u3 3 3ajay: NpaBUIbHOE pelleHre — 2,5 0ajia; MpaBUJIbHO BBIMTUCAHbBI
dopmynbl, HO ecTb apudmernueckue oOmMMUOKM B pacuerax — | Oamn; OpuUBEAECHb YacCTUYHO
onpesneneHHbie (OPMYIIBI WM CIAENaHbl ONpesesieHHble pacueTsl — 0,5 Oamna; HeT pemenus — 0

0asIoB.
Bpewms Ha BhInosnHeHUe 3aanuii Ounera: 1,5 vaca.

10. O6pa3en 6nJieTa Ha IK3aMeH

T'OY BIIO «JIOHELIKMI HAITMOHAJIbHBIM YHUBEPCUTET»
SKOHOMUYECKUI ®AKYJIBTET
Hamnpasnenune noaroroku 27.03.05 «IHHOBaTHKAY
[Mpoduns obmmit
OuHas 1 3a04Has GopMbl 00yUeHUs
ITporpamma noAroToBKU: GakagaBpuaT
Cemectp: 1
VYuebnasa aucuuiuinHa «JInneitnas anreOpa»

BUJIET Ne 1

1. O6parHas maTpuiia. MeTo bl BEIYUCICHUS 0OpaTHON MaTPHUIIBI.
2. CoOCcTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa.




3.. CocTaBuTh ypaBHEHUS MPAMBIX, IPOXOJAIINX YEPE3 TOUKY A(3;1) U 00pa3yrommx yroi 45°
c mpamoi 2x+3y—1=0.
4.HaiiTu o01iee pemeHrue U 0HO Oa3UCHOE PEIICHUE CUCTEMbl YPaBHEHHI
X, +2x,—2x,+5x, =3,
=3x,—2x, +12x; = 7x, =5,
2x, +3x; +4x, =2,

5. Haiitu coOcTBEHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPBI MATPHIIBI

1 0 3
0 30
2 00

VYr1BepxkaeHo Ha 3acenanuu kadenpst MMMD, poTtokon No ot

3aB. kadeapoii 1.3.H., notl. [Tommkos FO.H.

[Ipenonasarens

11. Kputepnu onleHUBaHUSA 32J]aHUS HA IK3aMeH

MakcumanbHass obmas cymma OalyioB, KOTOPYIO MOXKET IOJIyYUTh CTYJEHT, YCIIELUIHO
BBIIIOJIHUB BCe BUIBI 3aaHui, cocTasisgeT 40 0ajuIoB.

1. /IBa TeopeTHYecKUX BOIPOCA, KAKIbIH M3 KOTOPHIX B Cllyyae IOJHOIO OTBETa — IO &
0amtoB; oTBET MaH He Ooinbine yem Ha 50 % — mo 4 6ayuioB, OTBET OTCYTCTBYET WJIM TOJIHOCTBIO
HenpaBUIbHBINA — 0 GasIoB.

2. Pemenne kaxaoil u3 3 3amauy: mpaBWIbHOE pelieHue — § 0ayuioB; MPaBUIBHO BBIMTUCAHBI
¢dopmynbl, HO ecTh apudmMmeTHyeckue OIMOKM B pacueTax — 4 OauloB; NPUBEACHBI YAaCTUYHO
ornpezeneHHble (GOPMYJIbI WM C/ETaHbl ONpeiesieHHbIe pacueTsl — 2-1 6am; Het pemenus — 0 6ayios.

12. Kputepuu oneHuBanus o01eil ycneBaeMoCcTH

OO6mrast olleHKa 3HAHWM CTYJEHTOB MO MUCHMIUIMHE MpoBoauTcs 1o 100-0ayuibHOM IIKaie
COTJIaCHO CIEAYIOIINM KPUTEPHSIM:



Cucrema OLeHUBAHHA AKAJAEMUYECKUX JOCTHKEHUH CTYIeHTOB
no aucuuniIuge «J/InneiiHas anredopa»
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2,5/2,5 | 71,5/7,5 | 7,5/7,5 | 12,5/12,5 | 30/30 60 40 100

Opeanuzayuonno-yuebnas paboma cmyoenma B ayAUTOPUU OLEHUBAETCS HAa OCHOBE TaKHX
KPUTEPUEB KaK IIOCEIIAEMOCTh 3aHSATHUH, AaKTUBHOCTb BO BpeMs IMPOBEACHHUS JICKIIMOHHBIX U
MPAKTUYECKHUX 3aHIATUN (BOMPOCHI JIEKTOPY MO TEME JICKIIMOHHOTO MaTepuaa, ydacTue B 00CyKIeHUU
IIPOHJICHHOIO0 MaTepuasa, pelieHue 3aad y JOCKU U T.I1.).

Camocmosmenvras paboma (sxknrouas gvinoanenue CPC u HPC) MakcUMallbHO OLIEHUBAETCS B
15 GamwioB Mo KaKIOMY COJEpKATEIbHOMY MOAYNIO. B pa3spe3e OTAECTbHBIX TEM OICHUBAHUE
OCYILIECTBISIETCS CIEAYIOIUM 00Pa3oOM.

Ne HazBaHune TemMbl CPC UPC Hroro nmo
n/m TeMe
Coaep:xareJbHbIH MOAYJIB 1.
1 AHaMTUYECKAsI TEOMETPUS 2,5 2,5 5
2 Martpuiisl ¥ OIIpeaETUuTENN 1 1 2
3 | Cucrembl TMHEWHBIX YpaBHEHUN 4 4 8
HToro no conep:xareibHOMY MoayI10 1 7,5 7,5 15
ConepxareJibHbIH MOIYJIb 2.
4 | JIuneiiHble IPOCTpaHCTBA 4 4 8
5 JIuHeiHbIe onepaTopel 3,5 3,5 7
HToro no coaepxareJJbHOMY MOAYJIIO 2 7,5 7,5 15
Bceeo no CPC u UPC 15 15 30

ITopsinok oneHuBaHNUs Y4eOHBIX JOCTHKEHHH 00y4AIOIIMXCS

O1eHKa 110 Onenka 1o 100- OrieHKa 1o rocyJapCTBEHHOH IIIKaje
mkane ECTS | GamnmbHOM mikane | sk3ameH, uddepeHInpoBaHHbIN 3a4eT 3a4er
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TECHO
C 75-79 4 (xoporo) 3a4TECHO
D 70-74 3 (yIOBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIIETBOPUTEIHHO) 3a4TE€HO




FX 35-59 2 (HeyJOBJIETBOPUTEIHHO) C HE 3a4TEHO
BO3MO)KHOCTBIO TOBTOPHOM aTTeCTalluu
F 0-34 2 (HeYJOBJIETBOPUTEIIHHO) C HE 3a4TEHO

BO3MO)KHOCTBIO IIOBTOPHOM CIIa4uM MTPH
YCIIOBUU 0053aTeILHOTO Habopa
JIOTIOJTHUTEIIbHBIX 0AJJIOB

13. MaTepuajibHO-TeXHHYECKOe o0ecreyeHne y4eOHOro npoiecca
VYueOHple 3aHATUS MO aUcHMIUIMHE «JIuHeiiHas anrebpay» NPOXOIAT B AyJUTOPUAX §-TO
y4eOHOro KopIryca, 000pyJOBaHHBIX HEOOXOAUMOIN MeOemnbIo Ui yJaluxcs U npenoaasarens. [lpu
IIPOBEJICHUH JIEKIIMOHHBIX M INPAKTUYECKUX 3aHATHM HCIIOJIB3YIOTCS MYJIBTUMEIUIHBIE CPEICTBA
(mpoexTop M HOYTOYK) [UIsl HAIJISIIHOM TpEe3eHTAaluu JIEKIMOHHOTO MaTepHuala, pe3yibTaToB
CaMOCTOSITENIbHOW M MHMBHIyaJIbHON paObOTHI CTYIEHTOB.

B nporecce 00yueHus CTyI€HTHI UMEIOT BO3MOKHOCTH HCIOJIb30BaTh yU4EOHbIE MaTEpUabl 110
muctumuinHe «JIuHeitHas anrebpay, pasMenieHHble Ha miargopme Moodle LlenTpa nqucTaHIMOHHOTO
oOpazoBanus skoHoMHueckoro (akynprera JoHHY. C wucnonp3oBaHueM pecypcoB ILIaT(HOPMbI
JUCTAHLIMOHHOTO 00Y4YEeHHMSI TAK)KE OCYIIECTBIISECTCS TEKYIIUA KOHTPOJIb 3HAHUI CTYZEHTOB HAa OCHOBE
TECTUPOBAHUS, pa3MEIEHUs JJIsl IPOBEPKU CAMOCTOATEIbHON PaboThI.

14. Pecypchbl 3J1eKTPOHHOI0 00y4eHHsI U JUCTAHIIMOHHBIX 00Pa30BaTeJIbHBIX TEXHOJIOTHI

1. Jucmanyuonunwtii Kypc «/luneitnas anzeopa» 11 CTYJEHTOB HAIPABJICHHUS MOJTOTOBKH
27.03.05 MNuHoBaTuka nocTtymeH Mo cceuike Ha mmiatrgopme Moodle Ilentpa auCTaHIIMOHHOTO
oOydenns  skoHomMuueckoro  (Qakymprera ['OY  BIIO  «/OHHY»:  http://ef.donnu-
support.ru/moodle/course/view.php?id=146

2. Obaako cepeuca mailru Ilonwkoea FO.H. Tlanka «JIuneiiHas  anreOpax:
https://cloud.mail.ru/public/380i/dr3rT9Gve/AucuumInHLL/

15. PEKOMEH/IOBAHHAS JIMTEPATYPA

Koa-Bo
Haanumue
IK3EMILISAPO .
Ne 3JIEKTPOHHOMH
HaunMeHoBaHHue BB
n/n BEpPCHHU B
oMoJIMOTEKEe 3EC
JdouHY

OcHosnasa numepamypa

1. [Tonmmkos, FO. H. Jluneitnas anrebpa: yuebHOoe mocobOue
JUISL CTY/IEHTOB, 00y4aroIuXCcsl IO MPOrpaMMaM BBICIIETO
oOpa3oBaHusl  YKPYNHEHHOH  Tpynmsl — Ipodeccuid,
cnenuanbHocTe W HanpasieHuil nmoarorosku 38.00.00 +
OkoHomuka u  ympasinenne /  HO. H. [lommkos,
A. B. [lenamenko, T. H. 3arypckas. — [donenk: M3n-Bo
HonHY, 2020. — 144 c.

2. Kypomr, A.T". Kypc Bbicmielt anreOpbl: y4yeOHUK s
CTYZICHTOB BY30B, OOYYaroIUXCA MO CIEHHATbHOCTSIM

"MaremaTnka', "IIpuknannas MareMaTuka" / 98
A.T.Kypom. - 17-e u3n. - Cankr-IlerepOypr: Jlans,
2008. - 431 c.

3. Knerenuk, /I. B. COopHuK 3agay 1O aHAIUTUYECKOH

reoMerpui: [yueO. mocob. nis Brys3os] / JI. B. Knerenuk;
nog pen. H.B.Edpumoa. - M3a. 17-e. - CII6.:
ITpodeccus, 2007. - 199 c.

4. MaremMaTtka i1 O9KOHOMHCTOB @  INIPOrpaMma, 42

50



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/

KOHTPOJIbHBIE 3aJaHus W METOA. yKazaHus : (s
CTYyJICHTOB 9KOH. CIEIHAJIbHOCTEH 3a04.  (OpPMBI
oOyuenns). Y. 1: Beicimas wmarematuka / [coCT.
H. B. Pymsannes, M. U. Mensenesa]; Jlonen. Hau. yH-T. -
Homnenk :lorHY, 2007. - 84 c.

[Tucemennsiii, [I. T. KoHchmekr nekmuid 1Mo  BBICHICH
maremaTuke: noiHslii Kype / [. T. IlucbMmenHsbIil. - 5-¢
u3z. - MockBa Aiipuc npecc, 2007. - 603 c.

®dannees, J1. K. Jlekiuu o anredpe : y4ed. mocodue s
BY30B, OOyYaIONIUXCS 10 HAIPABJICHUSM ITOJATOTOBKH H
CHEIUAIILHOCTSIM B O0JIACTH E€CTECTBCHHOHAYY., TMEJ. H
texH. Hayk / JI. K. ®annees. - U3a. 3-e. - CII6. [u ap.] :
Jlansb, 2007. - 415, [1] c.

30

WUnbun, B. A. JluneitHas anreOpa W aHAIMTHYECKas
reoMeTpusi: yued. ISl CTYyJ€HTOB YH-TOB M TEXH. BY30B,
oOyJaromuxcsi 10  crnenuanbHocTH — "Maremaruka',
"Ilpuknamnas  maremMatuka W uHpopMmartuka'  /
B. A. Unbun, I'. JI. Kum ; MockoBckuid roc. yH-T HM.
M. B. JlomoHocoBa. - 3-e u3n. - Mocksa : Ilpocnexr,
2008. - 393 c.

46

Munopckwii, B. II.  COopuuk  3amad 1o  BBICIIEH
MaTematuke: [y4e0. mocobue s BTy30B|  /
B. I1. Munopckwuii. - M3a. 15-e. - MockBa: U3a-Bo ¢us.-
mar. JuT., 2010. - 336 ¢

141

Boicmiasi marematuka [Uisi 3KOHOMHCTOB: YYE€OHUK IS
CTYZCHTOB BY30B, o0yyaroImuxcs o 9KOH.
cnemnaneHocTsiM  /  [H. L. Kpemep,  b. A. Ilytko,
N. M. Tpummun u  gp.]; mox pea. H. I Kpemepa;
[Beepoc. 3a04. (pMHAHCOBO-9KOHOMHYECKUH WH-T|. - 3-¢
u3n. - M.: OHUTHU-JJAHA, 2008, 2010. - 479 c.

57

«YHHUBEPCUTET
cKas
OnbImoTeKa
ONLINE»

10.

[IpakTukymM 1O pemeHuio 3amad  Kypca «Beicimas
MaTeMaTHKa: VYuebHoe rmocooue. / Cocr.
H. B. Pymsnnes, M. U. Mensenera, IO. H. [Tonmkos,
A. B. Ilenamenko. — lonenk: JonHY, 2013. — 439c.

Haumenoganuii ocnognoiui numepamypoi: 10

467
neuammvix
IK3EMNIAPOG

4
IJIEKMPOHHbBIX

pecypca

Jonoanumensnas numepamypa

11.

Kypomi, A. T'. Kypc Bricieit anredpsr / A. I'. Kypomur. -
Mocksa: R & C dynamics; Wxesck: PX]JI, 2003. - 431 c.

12.

JleBun, B. A. DneMeHThl  JNHUHEWHON  anredbpel U
AHAIUTUYECKOM  TeoMeTpuu  Ha  0a3ze  Makera
"Mathematica" / B. A. JleBum, B. B. Kanunus,
E. B. Pei0anka. - M. :®usmarmur, 2007. - 191 c.

13.

®dannees, /. K. 3agaum mo Beicmield anrebpe: ydeo.
nocobue A CTYIEHTOB BY30B, OOydaroml. MO Mar.
crrienmmanbHOCTIM / JI. K. ®dagnees, M. C. ComuHCKUi. -

50
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U3n. 16-e. - CI16.: Jlans, 2007. - 288 c.

14.

Wneun, B. A.  Jlunelinas  anreOpa  [DJEKTpOHHBIN
pecypc]: y4el. as CTyIeHTOB BbICHI. y4eO. 3aBeneHui /
B. A. Unbun, 2. I'. [To3usk. - U3x. 4-e. - Mocksa: Hayka,
1999 // Buma waremaruka [EnekrponHuii pecypcel:
HaBY.-TIPaKT. TOCIOHMKK Kypcy "Maremaruka s
E€KOHOMICTiB"  CHCTEMH  JTUCTAHIIMHOI  OCBITH  /
B. 1. IlopoanikoB Ta iH. ; JloHenpkuii Hai. yH-T, ExoH.
¢-t1, JIab. OT Ta T3H. - {lonensk, [2009]. - (MaremaTuka
Ju1s ekoHoMICTiB. Kypc camocTiitHOT OCBiTH).

15.

Hanko, II. E. Beiciiasg maremarvka B YIPaKHEHUSAX U
3amavax: [Yueb. mocobue mns BTy30B]: B 2u. U.1 /
II. E. Jauko, A.T.Ilomos, T. . KoxeBHukoBa. - 3-¢
n3a. - M.: Bercm. mik., 1980. - 320 c.

16.

[IpakTvKym IO BBICIIEH MAaTE€MAaTHUKE Il S3KOHOMHCTOB:
[yae6. mocobme I BY30B IO DOKOH. crem. /
H. 1. Kpemep, U. M. I'putnn, b. A. Ilytko u ap.]; Ilog
pen. npod. H. III. Kpemepa. - M.: KOHUTH, 2005. - 422,

[1]c.

17.

OOmuii Kypc BBICHIEH MaTeMaTUKHU ISl YKOHOMHCTOB:
Y4eb. st CTYICHTOB BY30B, OOYYarOIIMXCS IO SKOH.
CIIEIL. / [b. M. PynpbIk, B. U. Epmakos,
P. K. I'punneBuutoc  u  gap.]; Ilom pen. mpod.
B. U. EpmakoBa; M-Bo oOpa3zoBanusi Poc. denepanuu;
Poc. sxon. akan. um. I'. B. IInexanosa. - M.: UTHOPA-M,
2006. - 655 c.

22

«YHHUBEPCUTET
cKas
oubmmnoreka
ONLINE»

18.

Kykosckas, T. B. Beiciias maremaTuka B IpuMepax H
3amavax: B 2 4. / T. B. XKykoBckas, E. A. MonokaHoBa,
A. U. YpycoB; MunucrtepctBo 00pa3oBaHMsI M HayKH
Poccutickoii ®denepanuy, ®depnepanbHOE
roCy/1apCTBEHHOE O10KETHOE o0Opa3oBaTeIbHOE
yupexaeHue BbIcliero obpaszoBaHus «TamMOOBCKUi
FOCYJAapCTBEHHBIM  TEXHWYECKHM  YHHUBEPCHUTET». —
Tam608B: N3gatenscteo ®I'BOY BIIO «TI'TVY», 2017. —
Y.1.-130c.

19.

Hertsapesa, O. M. Briciias maTeMaruka. MaTtepuaisl AJis
MOJArOTOBKM OakajaBpoB M CHEIMANUCTOB: B 34 /
O. M. [lertsipena, P. H. Xy3unaxmerosa,
A. P. Xy3uaxmeroBa; MuHuctepctBo oOpa3oBaHUs MU
HAyKHU PO, Kazancknii HaIlMOHAaJILHBIN
WCCIIEIOBATENIbCKUN TEXHOJOTUYECKUA YHUBEPCUTET. —
Kazann: KHU-TVY, 2016. — 4. 1. - 104 c.

Haumenoeanuit oonornumensnoii iumepamypot: 9

88
neuammvlx
IKIEMNIAPOE

2
9/1IeKMPOHHBIX

pecypca

Bcezo no oucyunnune «/Iuneitnasa anzeopay
Haumenoganuii: 19

555
newammulx
IKIEMNIAPOE

6
INNEKMPOHHBIX

pecypcos
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Ne Ilepuonuyeckue u3gaHust Koa-Bo Hanuune
/1 JK3EMILISAPOB B 3/1eKTPOHHOI
OudImoTeKe Bepcuu B IBC:
«TOHHY» «JTOHHY»
«yHl/IBCPCI/ITeTCK
asi Oud/IMOTEKA
ONLINE»
1 BecTHUK MOJIOABIX YUEHBIX [ DJIEKTPOHHBIN pecypc]. —
Pexum nocryma: 4
http://biblioclub.ru/index.php?page=journal red&amp:jid
=577507
2 OxoHomuueckuil )xypHai BILD [DnekTpoHHbIi pecypc]. —
Pexum nocryna 4
http://biblioclub.ru/index.php?page=journal red&amp:jid
=577509
Haumenosanuii 2 0 neuammnvix 2 anexmponnvix
IK3EMAIAAPA pecypcos

16. UnopmanmoHHbIe pecypcehl

1. MaTepHeT-caitTel: www.exponenta.ru; www.allmath.ru; mathem.h1.ru;
mathproblem.narod.ru; www.nsc.ru/win/mathpub/math _www.html;

allmath.com.ru.

2. Meroanueckuii kabunet kadeaps MMMDO:
http://ef.donnu.edu.ua/moodle/course/view.php?id=62.
3. Crpanuna: https://vk.com/yu.n.polshkov

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

17. IlporpammHoe obecnieueHue

1. Windows 7 PRO (xopnioparusnas nunensus JOHHY Ne 46484614);
2. Microsoft Office (kopnoparuBnas yuuen3ust JOHHY munenzus Ne 46472919);

3. Microsoft Visual Studio (nunensust mporpammbl DreamSpark s BbICIINX y4eOHBIX
3aBe/ieHuN);
4. JInnensun GPL nnst cBoGojHOrO mporpamMmHoro obecnedenusi: Antusupyc Kacnepckoro,
Libre Office, Adobe Acrobat Reader, xPDF, Paint.NET.

PaGouast mporpamMmma paccMOTpeHa M MepeyTBEpK/IeHa Ha 3aceaHuu Kadeapbl MaTeMaTUKH U

MaT€MaTHYE€CKUX METOJIOB B 3KOHOMHKE B COOTBETCTBHUM C OCHOBHOM O6p8.30B8.TCJ'IBHOfI nporpaMMoﬁ

U y4yeOHbIM TIJJaHOM HampasiieHuss mnoAarotoBku 27.03.05 WHHoBaTuka, mnpo@uiib: OOIIMH,
YTBEPKACHHOIO YYEHBIM COBETOM YHUBEPCHUTETA, IPOTOKOI Ne OT «__ ». 2021 r.
IIporokoi Ne OT «__ » 2021 r.
3aB. kadenpoii [Tonmkos FO.H.

(moamuce) (®UO)

Pabouas mporpamma paccMoTpeHa M NepeyTBepik/ieHa Ha 3acelaHuu Kadeapbl MaTeMaTUKH U
MaTEMaTHYECKUX METOJOB B IKOHOMHUKE B COOTBETCTBUU C OCHOBHOM 00pa30BaTEIbHOM MPOrpamMMoin
U yuyeOHBIM IUTAaHOM HampaBieHus mnoarotoBku 27.03.05 WuHoBatuka npoduiasb: oOmIHiA,
YTBEPKAECHHOIO YUEHBIM COBETOM YHUBEPCUTETA, MPOTOKOI Ne OT «__ ». 20 1.

IIporokoi Ne 20 r.

3aB. kadenpoit

OT « »

ITommxkos 1O.H.
(®UO)

(moamuce)


https://vk.com/club144262835

