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PaGouas nmporpamma IUCHUIUIMHBI pa3padoTaHa B COOTBETCTBUH C CAMOCTOSITENIbHO
ycraHoBieHHbIM MI'Y oOpazoBarensHbiM cTangaptom (OC MIY) mis peanm3yeMbIX OCHOBHBIX
npodeccnoHabHBIX  00pa30BaTENBHBIX IMPOTPAMM  BBICIIETO OOpa30BaHHSI TIO0 HAIMPABICHUIO
IIOATOTOBKU «DKOHOMUKa» (YTBEPKIEH MTPUKa30M MUHUCTEPCTBA HAYKH U BbICIIEro 00pa3oBanus PO
ot 12 aBrycra 2020 roga Ne 954, npuka3zamu o BHeceHuu nzmenenuit B ®I'OC BO ot 19 urons 2022
roga Ne 662, ot 23 despanst 2023 rona Ne 208).
I'ox nmpuema Ha oOyuenue 2025
Kypc —1
cemecmpol — 1, 2

3a4emublX eOuHUYy — 5 KpeauToB

akaoemuyeckux yacog — 122, B 1.4.:

aexyuil — 52 gaca,
npakxmudeckux 3ansamui — 70 4acoB,
camocmosamenvHol pabomsi — 58 .

DopMmbl NPOMENHCYMOYHOU AMMECMayuu: 3a4ém 6
Icemecmpe.

@OpMCl UMo20601l ammecmayuu. 3K3dMeH 6 2 cemecmpe.



1. Mecto nucuunmiauabl B cTpyktype OIIOII BO Kypc nuneitHoi anreOpsr
SBJIETCS HApAly ¢ KypcOM MaTeMaTHYecKOro aHajln3a 6a30BbIM B MaTEMaTHYECKOM
00pa30oBaHUM CTYIEHTOB-3KOHOMUCTOB. JIMHelHas anredpa 3aHMMaeT BaXKHOE MECTO,
MTOCKOJIbKY 3TOT pa3jieN IUPOKO UCHOIb3YETCA B TAKUX MAaTEeMAaTUYECKUX Kypcax, KaK
TEOpUs BEPOATHOCTEH U MaTeMaTUyecKasl CTAaTUCTUKA, METO/Ibl ONITUMAIIbHBIX PElICHUH,
TEOpUs UTP, IKOHOMETpUKA U T.A4. OObeTuHEHNE TUHEHHON anredphl U aHATUTUYECKOM
TE€OMETPHH B OJIMH KypC JeNIaeT anredpanydeckue moHsATus u GaxTsl Oonee
BOCIIPHHMMAEMBbIMH, 2 TEOMETPHUECKUE UCCIIEIOBAaHUs KOMITAaKTHRIMU. He Oyzner
OOJIBIIINM MTPEYBEIMYCHUEM YTBEPIKIIATh, UTO JII000E MaTeMaTHYECKOE MPUIIOKEHHUE B
HKOHOMHYECKOH MPAKTUKE HA TOM WJIM MHOM 3Talle CBOJMUTCS K PEHICHUIO alre0pandecKkoi
3anaun. Kypc onmpaercst Ha Xopolliee 3HaHue MIKOJIBHOT0 Kypca anreopbl 1 Havall
MaTEeMaTHUYECKOro aHaJIn3a.

2. BxoaHble JaHHLIE JJI OCBOCHUS TUCHUIIINHEI

IenssMu ocBoeHMsT TUCHMIUIMHBI «JInHeliHas anreOpa» SBISAIOTCS HM3y4YEHHUE DPAa3JEoB
MaTPUYHOM anreOpbl, CUCTEM JIMHEHHBIX YpPaBHEHHUH, BEKTOPHOTO aHAIW3a W AaHAJIUTHYECKOU
T€OMETPHH, MO3BOJIAIOLINE CTYJIEHTY OpPUEHTHPOBATHCS B TAaKUX AMCLUUIUIMHAX, Kak «Teopus
BEPOSATHOCTEM W MaremaTuyeckas CTaTHCTUKa», «MeToibl ONTUMAJIbHBIX  PEIIECHHI»,
«MaremaTtnueckue Mozieiau B skoHoMuke». Kypce "Jlunelinas anrebpa" OyneT UCIONIb30BaThCs B
TEOPUH M TPUIOKEHUSX MHOTOMEPHOIO MaTeMaTHYeCKOTo aHaiuu3a, AnddepeHnnanibHbIX
ypaBHEHMH, MaTeMaTHYeCKOW HSKOHOMHUKHM, SKOHOMETpUKU. Marepuanbl Kypca MOTYT OBITh
MCIOJIb30BaHbI JJIs pa3pab0TKU M NPUMEHEHHUS YMCICHHBIX METOJOB PELIEHUS 3a/lad U3 MHOTHX
oOnactell 3HaHUS, U MMOCTPOEHMSI M HCCIEIOBAaHUS MAaTEeMATUYECKUX MOJEJIed TakuX 3ajad.
JlucuuniauHa SBISETCS MOJEIbHBIM MPHUKJIAJHBIM annapaToM s HW3Y4YEeHUs CTyAEHTaMu
(akynbTeTa DKOHOMUKN MaTEMAaTUYECKON KOMIIOHEHTBI CBOETO MPO(ECCHOHAIBHOTO

o0Opa3oBaHUs
JlocTKeHHe yKa3aHHOH 111 BO3MOYKHO TIPU PEIICHUH CISIYIOIUX 3a1a4:

. OBJIaJICHHE 0A30BBIMU pa3/ieliaMy JIMHEHHOM anreOpsl, HEOOXOIMMBIMU JIJIsl aHAJIU3a U
MOJICJIMPOBAHUS SKOHOMUYECKHX 3a/1a4;

. ONpe/ieJIeHue W YHOpsiioueHHe HeoO0xoaumoro oObemMa MHGOpManuu mpu
MIOCTAHOBKE, peajlu3allMd W O0OpabOTKE HWTOTOBBIX pE3YJIbTaTOB MaTeMaTH4ECKOH MOaeH
SKOHOMUYECKON

3aj1auu;
. OBJIQJICHUE  TPUKJIAJHBIMH  PACUCTHBIMH  THpHEMaMH 10  peaju3aluu
BBIYUCIIUTCIIBHBIX aCIICKTOB MaTEMaTHYCCKHUX 3a1a4,

° OCBOCHHUEC HABBIKOB HMCIIOJIb30BaHUA CHp&BO‘lHOﬁ U CIeIHaIbHOI JIMTCPATYPHI.

3. Pe3yabTarbl 00y4eHHs MO JMCHUILIMHE (MOAYJII0), COOTHECEHHBbIE ¢ TPe0yeMbIMH
KOMIIETCeHIIUSIMH BbINYCKHHKOB



B pesynbpTaTe 0CBOCHHS AUCIUIUIMHBI 00YJArOITUICS JOJIKEH:

I[Inanupyembie pe3ybTaThl 00yUeHHs 0 TUCHHUILINHE:

3HATb:

yMeTh:

BJIAJETh:

OCHOBBI BEKTOPHOU aireOpsl;

MaTeMaTU4YECKUe ONepaluy HaJ MaTPULIAMU;
CIIOCOOBI BBIUMCIICHUS ONIPEICTUTENCH;

METO/IbI PELICHUS CUCTEM JIMHEUHBIX YPABHECHHUIA;

METOJI ONpEACNICHUsI COOCTBEHHBIX 3HAYCHHH M COOCTBEHHBIX BEKTOPOB
MaTpHIL;

QITOPUTM TPUBEIACHUSA KBAJPAaTHUYHBIX (OPM K KAHOHHYECKOMY H
HOPMAJIBHOMY BULY.

IIPOU3BOJUTH OCHOBHBIE ONEPALIMK HAJl MATPULIAMU U BEKTOPAMHU;
HaXOJUTh ONPEAECIUTEIN MAaTPHLI;

IIPOBOJIUTH AHAJIN3 CUCTEM JIMHEHHBIX YPABHEHUI HA HAJIMYKE PELICHUN;
pelaTh CUCTEMBbI JINHENHBIX YPaBHEHUH pa3HbIMU METOJAMY;

HAXOJUTh COOCTBEHHbIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI MATPULI;
paboTaTh ¢ KBaJIpaTUYHBIMU (hopMamH;

aHATM3UPOBATh U WICHTH(PHUINPOBATH HCCIIEyeMble TIPUKIIAIHBIC 3a1a4H;
OCYILECTBIISATh BBIOOD aJ€KBAaTHBIX METO0B PEIICHUS TOCTABICHHbIX 3a/1ay;

WCIOJb30BaTh TMOJIYYEHHbIE 3HAHHMS JUISl aHAIW3a SKOHOMHUYECKUX
CUTYalH.

HaBbIKaMU PCHICHUSA OCHOBHBIX anre6pqueCKI/IX 3ala4 U UHTCPIIpETalun

NOJYYEHHBIX pe3yJbTaToOB B TEPMUHAX MPUKIIAAHOM 001acTH; 0 Haseikamu
PUMEHEHHUS METOJI0B JIMHEHHOU anreOpbl B 5KOHOMUKE.

4. ®opmat 00yueHHs - OUHbIN

5. O0beM TUCHUITHHBI (MOAYJISI) COCTABISET 5 3.€., B TOM uncie 122 akageMHuecKux

yaca, OTBEJICHHBIX Ha KOHTAKTHYIO paboTy 00ydaromuxcs ¢ mpenoaaBaresiem, 58

aKaJIeMUYECKHX 4aca Ha CaMOCTOSITEIbHYIO pab0OTy 00yUaroIIHUXCsl.

6. Coaep:xaHue TMCHUIIMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3jaesiam)

C YKa3aHUEM OTBCACHHOI'O HA HUX KOJIMIECTBA AKAACEMUICCKHUX YaCOB U BUAbI

Y4eOHbIX 3aHATHI

6.1. CTpyKTYpa THCHUILIAHBI (MOIYJIsI) MO
TeMaMm (pa3jaejiaM) ¢ yKazaHueM
O0TBEICHHOI0 HA HUX KOJIUYeCTBA
aKaJeMHUYeCKHUX YACOB U BUAbI Y4eOHBIX

3aHATUH
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Paznen 1. «O0mas anrebpay

BBejnienue 0 0 2
4 6 4 14 JlomamHee 3ajaHue/
Kommnekchsle yncna.
Koncynpranuu
4 6 4 14 JlomainHee 3agaHue/

MHoroulieHbl.

KoHcynbranuu

MaTpHIIBI ¥ OTIepaIuu 6 12 6 24 JlomarirHee 3a1aHue/
HaJl HUMH. Koncyneraruu

CHCTeMBI JIMHEHHEBIX 2 8 4 14 JlomarHee 3agaHue/
ypaBHEHUH. KoHcynbranuu

[Tpumenenue MeTo10B 0 0 4 4 Jlomamnee 3ajanue/
oOuieii anredpel B KoHcynbTanmu
IKOHOMHKE

Konrponbnas padora Nel 0 4 4 8

Hmozo ¢ 1 cemecmpe: 18 36 26 80
Paszpnen 2. «AHanmuTHYeCcKasi TCOMETPHSA»

BekTopsbl Ha npsMoid, 4 2 2 8 Jlomaminee 3a1anue/
IUIOCKOCTH U ITPOCTPAHCTRE. KoHcynbraimu

VYpaBHeHuUd NIpAMOM Ha 2 1 4 Jlomamnee 3a1anue/
IUIOCKOCTH. Koncynpranuu

2 1 1 4 JlomarHee 3agaHue/

YpaBHEHHE IIIIOCKOCTH.

KoHcynbranuu

YpaBHeHHE TIPAMOH B 2 2 2 6
[IPOCTPaHCTRBE.

Kpussble BTOporo nopsuka 6 2 2 10 JlomamHee 3aanue/
1 UX KJacCH(pHKanus Ha KoHcynbranuu
IUIOCKOCTH.

[Tpumenenne 0 0 2 2 Jlomaminee 3aanue/
aHAJIMTHYECKOM reOMEeTpHH B KoHcynbramnmu
SKOHOMHUKE

Konrtponsnas pabora Ne2 0 4 2 2
Pa3nen 3. «/Iuneitnas anreopa»

JIunelinble npocTpaHcTBa U 4 2 2 8 Jlomamnee 3aj1anue/
UX HayaJIbHbIE CBOHCTBA. Koncynpranuu

BekTopbl B JIMHEITHOM 2 2 2 6 JlomaiHee 3agaHue/
npocTpaHcTse. JluHelHas Koncynpranuu
3aBUCHMOCTD U
HE3aBUCUMOCTb BEKTOPOB.

bazuc 1 pazMepHOCTh 2 2 2 6 Jlomariinee 3a1anue/
JIMHEIHOI O IIPOCTPAHCTRA. KoHcynbTanmu

Jlunelinble 0TOOpaKEHUS 4 4 3 11 JlomarHee 3agaHue/

JTHHEHHBIX POCTPAHCTB.
JluHeiiHbple onepaTopsl U UX

KoHcynbranuu




Matpuilbl. CTpOEHUE JTMHEHHOTO
oreparopa.

EBKIMIOBBI IPOCTPAHCTBA. 2 2 2 6 Jlomarnee 3aianue/
Bekrtopsl B JIMHENHBIX Koncynbranun
MIPOCTPAHCTBAX.

Jluneiinpie  omepatopel B 2 2 3 7 Jomarnee 3aganue/
EBKJIMIOBBIX ITPOCTPAHCTBAX. Koncynpramnuu

2 2 2 6 Jlomaraee 3aganue/

KBanpatuunsie Gopmbl. Koucysrarui

[TpumeHeHne METO10B 0 0 2 2 Jlomainee 3aianue/
JTUHEHHONW anreOpel B Koncynbranun
IKOHOMUKE

KonTponbnas pabota Ne3 0 4 2 6

Hmozo 60 2 cemecmpe: | 34 34 32 100
HTroro 3a aBa cemecTpa: 52 70 58 180

6.2. Coaep:xanue pa3aeyoB (TeM) TUCIHINIMHBI

Ne i/ HanmMeHnoBaHue

JUCIIUILINHBI

pas3aciioB

(Tem)

Copepxanue pa3enoB (TeM) AUCUUTLIINH

1. Tema 1. Beenenue

2. Tema 2. KoMIuiekcHBIE YKciia

KomMmniekcHblie qyucaa.
MOCTPOEHUE MHOYKECTBA KOMIUJIEKCHBIX
quCe. Anrebpanueckas "
TPUTOHOMETPUYECKAs dbopmbl
KOMIUIEKCHOTO uucna. JleHcTBus Ham
KOMIUIEKCHBIMA YHciIaMu. Bo3Benenne B
CTEIEHb U U3BJICYEHUE KOPHSL.

3. Tema 3. MHOTOUJIEHBI.

MHoro4/eHsbi:
JEIMMOCTH MHOrouieHoB. Teopemel besy
u Buera. Cxema ['oprepa. OcHoBHas
Teopema anredpbl. MHOTOUJIEHBI HAJT
YUCJIOBBIMA MHOXECTBAMU.

JeMmMa O
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Tema 4. Matpuiisl ¥ onepanyy HaJ HUMH.

MarTpuubl W OmepauMM Haj
HUMH: OIIpeNIeNIeHuE, JIMHEHHBIN
onepanuu HaJ MaTpHUIaMHU.
DnemMeHTapHbIe IPpeoOpa3oBaHMs MaTpULL.
Ornpenenurenu: OonpeeiaeHusi, CBONCTRA.
Boruncnenue  omnpenenauTens  METOJIOM
3JIeMEHTapPHBIX npeoOpazoBaHui,
pa3ioKeHUueM o CTpOKe u
ctonbuy.ObpaTHasi MaTpuua, KpUTEpHid
obpatumocTtu. Panr marpuiel. MuHop.
OOparHas MaTpuiia W CIOCOOBI  ee
BBIUMCIICHUS

Ne i/t

HaumenoBaunue
MUACIUILIUHEI

pasaenon (Tem)

Coneprxanue pa3ienoB (TeM) TUCHUTUIAH

Tema 5 Cucrembl TMHEWHBIX YpaBHEHUH.

Cucrembl JIMHEHHBIX YpPABHEHHI:

METO/1 l"aycca, Kpamepa,
Kopnanal aycca MaTpyu4HbIi
MeToa. OTHOPOIHBIE CUCTEMbI JTUHEHHBIX

ypaBHeHui. OO11ee perieHme
CHCTEMBI JIMHEHWHBIX

ypaBHEHUN

Tema 6. BexTopsl Ha IpsIMOH, TJIOCKOC U
IIPOCTPAHCTBE

BekTopsl  Ha
IUVIOCKOCTH M

NPsAMOH,
NPOCTPAHCTBE.

Konnuneapusie u

OpPTOrOHAJIbHBIC BCKTOPBGI. bazwuc.

CucreMbl KOOpJAMHAT Ha MPSAMOI,

IIJIOCKOCTU U TPOCTPAHCTBC.

Tema 7. YpaBHeHUA
Ha IUIOCKOCTH.

IPSAMOI

YpaBHeHnus npsAMoit Ha
IVIOCKOCTH: YpPaBHEHHE MPAMOU IO
yIJIOBOMY KO3((UIMEHTY U  TOCKE,
o01iee ypaBHEHHME IpsIMOI, ypaBHEHUE
IpsIMOMl 110 JBYM TO4YKaM, YpaBHEHUE
npsAMOM B OTpe3Kax IO  OCsM,
HOPMAaJIBHOE yYpaBHEHUE MIPSAMOM.
PaccrosHne oT TOYKM 10 IIPAMOM.
B3anMHOe pacnonoxeHue IpsMbIX Ha
IJIOCKOCTH, .yrOJI MEXAY IIPSIMBIMY,
yCJIOBUS NapajuIeIbHOCTH u
MEPIEHUKYISIPHOCTH MIPSMBIX.
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Tema 8. YpaBHeHHE mII0CKOCTH

YpaBHeHHE ILIOCKOCTH: oO1iiee
YpaBHEHUE IUIOCKOCTH W €ro 4YacTHBIC
Clly4ay, YpaBHEHHE IUIOCKOCTH IO TPeM
TOYKAaM, YpaBHEHHE IUIOCKOCTH B
OTpe3Kkax IO  OCSM, HOPMAJIbHOE
ypaBHEHHE IUIOCKOCTH. PaccrosiHue OT
TOYKH A0 IINIOCKOCTH, OT HpﬂMOfI a0
IUVIOCKOCTH. B3amMHOe pacnonoxkenue
IUIOCKOCTEH, YroJI MEXKIy IUIOCKOCTSIMH,
YCJIOBHS MTAPAIICIBHOCTH U

NEPNCHAUKYIIAPHOCTH IUIOCKOCTEH

Tema 9. YpaBHeHue mpsMon
B IMIPOCTPAHCTBE

YpaBuenue npsamMoit B
NPOCTPAHCTBE: KAaHOHHUYECKOE

Y IIapaMEeTPUUYECKOE YpAaBHEHUE
psIMOM, o0I1lee ypaBHEHUE PSIMO Kak
JIMHUM TIEPECEUEHUS JBYX

IIJIOCKOCTEM.
PaccrositHue oT TOUKM 10 IPSAMO, MEKITY
NPAMBIMH; YrOJI MEXIy MpAMOA U
IIJIOCKOCTBIO.

10.

Tema 10. KpuBble BTOporo nopsjaka u mx
KJaccu(uKalus Ha IIOCKOCTH.

KpHBbIe BTOPOIo nmopsaAKa 1 ux
KJ'IaCCI/I(bI/IKaIH/IH Ha IJIOCKOCTH.

YuporieHue KpuBoil BTOPOro mopsijaka

No /1t

HaumenoBanue paznenoB (Tem)
T CIHTUITIINHBI

Conepsxanue pasziesoB (TeM) TUCIUTLTAH

Ha IJIOCKOCTH.

Paznea 3. «/Iuneiinas aareopa»

11.

Tema 11. JIuHelHbIE MPOCTpPAHCTBA M MX
HaYyaJIbHbIE CBOMCTBA

JIuHeliHble  MpoOCTpPaHCTBA M HX
HayajJbHble  cBolictBa. basuc wu
pasmepHocTh.  KoopauHaTel  BEKTOpa.
Martpuna nepexoja oT OJHOTO Oasuca K
npyromy. lloampocTpancTBa JTUHEHHOTO
npoctpancTBa. [IpocTpaHcTBO peleHui
ONHOpOAHOW cucTteMbl. J[Ba cmocoba
3a/1aHusl TOJIITPOCTPAHCTB.

12.

Tema 12. Bekrtopel B  JMHEHHOM
npocTpaHcTBe. JIMHEWHas 3aBUCUMOCTh U
HE3aBHCUMOCTh BEKTOPOB.

13.

Tema 13. bazuc wu  pa3MmepHOCTH
JTMHEIHOTO TPOCTPAHCTBA

JIuneiinble oTOOpa:KeHUs
JINHEHHBIX MPOCTPAHCTB: JIMHEHHBIE
oIepaTopsl U UX MaTpHIbl. SA1po u obpa3
JIMHEHOTO oreparopa.
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14. Tema 12. JluneiiHble  OTOOpa)XeHUs Crpoenne  JMHEHHOro

JIMHEHHBIX  TIPOCTPAHCTB.  JIMHEHHBIC |gpeparopa. COGCTBEHHBIC BEKTOPHI
ornepaTopsl M uX MaTpuubl. CTpoeHue

- JUHEHHBIX OMEepaTOpOB.
ITMHEWHOTO oreparopa.

XapakTepUCTUYECKUI MHOTOYJIEH.

NuBapuaHTHOE MOANPOCTPAHCTBO.

15. Tema 12. EBKIMAOBBI HIPOCTPAHCTBA. EBKJIHI0BBI NPOCTPAaHCTBA.
BeKTOpb!I B IMHEHHBIX IPOCTPAHCTBAX. CkansipHO€ TPOM3BEJAEHUE U ero
cBoiicTBa. OpTOroHanbHBIN

6a3uc, Mpouecc OpTOroHATU3ALUH

16. Tema 16. JluneilHble omnepaTopsl B EBkianioBbI NPOCTPAHCTBA.
€BKJIMIOBBIX IPOCTPAHCTBAX CkansipHoe IPOU3BEAECHUE U €r0 CBOICTRA.
OproroHanbHbIi 6azuc, nporecc

opToroHanu3anuu. JIMnHenHbpIe onepaTopsl
B €BKJINJJOBOM IIPOCTPAHCTBE.

17. Tema 17. KBagparuunsie GOpMBI. KBaapaTnunsie (¢opmbl.
[IpuBenenne KBaapaTUYHOH (OPMBI K
KAaHOHMYECKOMY BHIYy C  IOMOILBIO
HEBBIPOXKJIEHHOTO JMHEHUHOT O
npeoOpa3oBaHus nepeMeHHbIX. Kpurepuit
CunpBecTpa I 3HAKOOIPEIEIEHHBIX
KBaJPaTUUHBIX GOpPM

7. ®oua oueHouHbIx cpeacTB (POC) a5 oneHUBaAHUS Pe3yIbTATOB 00y4eHUsI MO
AUCHMILINHE  (MOIYJIIO)

OneHoYHBIE CPEICTBA /ISl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH:
- KOHTPOJIbHBIE paOOTHI MO KAXKJIOMY pas3zeny;
OneHoYHBIE CPEICTBA MPOMEKYTOYHOM aTTeCTALIMH:
- 3a4ET;

Cucrema UTOroBOro KOHTPOJIsi 3SHAHUM:
Ilo uroram ocBOEHNS JUCHUILIMHBI IPOBOJUTCS YCTHBIN 3K3aMeH. OLICHOUHbIE

CpPEACTBAa UTOTOBOTO KOHTPOJIS 3HAHMIM:

IIo pe3yjibTaTaM YCTHOI'O 3K3aMCHAa CTYACHT MNOJYYaCT OLCHKY «OTIHYHO», «XOPOIIOo»,
«KYHOOBJICTBOPUTCIBHO» U «HCYJAOBJICTBOPUTCIIBHO).

061_[1351 OIICHKA YCIICBACMOCTH CTYACHTA 110 IMPEAMCTY BBICTABJISAACTCA 3a COBOKyrIHBIﬁ pe3yibTar:

BUJ pa6OTBI MaKCHMaJIbHOE KOJUYECTBO 0aJIjIOB
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DKCIpecc - TECTHI 10 JICKIIMOHHOMY MaTepuaiy. 15
AKTHBHOCTh Ha CEMUHAPaX, BHIIIOJHEHUE JIOMAIITHETO
3aJJaHuUS.

3amuTa MHAMBUAYAIBHBIX JIOMAITHHUX 3a/IaHUH. 10
Konrponsnas padora Nel 20
Konrponbnas pabora Ne2 20
Kontponbnas pabora Ne3 20
KookBryM 10 TEOPETHYECKOMY MaTepUay. 15

MaxkcuManbHO BO3MOXKHAsi cyMMa 0ajuloB, HaOMpaeMbIX CTYIEHTOM B TEUYEHHE CEMEecTpa,
coctaisieT - 100 6amioB. COOTBETCTBHE MEX/Ty KOJIMYECTBOM BBHIOPAHHBIX OAJUIOB M OIIEHKOM
IPEACTaBICHO B CIEAYIOIEi Tabiue:

OreHka HaGpannsie 6amb
HeynosnerBopurenbHO 0-49
Y 10BIIETBOPUTEIHHO 50-64
65-80
Xopomo
81-100
OTIn4HO

KonTtponbabie pabotbr Nel-3 (Tekymuii KOHTPOJb) COAEP)KAT THUIOBBIE 3aJaHUs IO
KJIIIOYEBBIM TEMaM JIUCLUMIUIMHBI WU TPOBOJATCA B TEUEHUE CEMECTpa TMOCIe H3yYeHUs
COOTBETCTBYIOIIETO TEOPETHYECKOro Marepuana. Kaxaplil CTyleHT MHoJydaeT CBOM BapUaHT
KOHTPOJBbHOH paboThl.  KOMIOKBHYM MO TEOpPETUYECKOMY MaTepHally MPOBOJUTCS B KOHIIE
Ka)KJJ0r0 CeMecTpa.

BaHII/ITa HHAUBUAYAJIBHOI'0 JOMAIOIHETO 3aJaHHsA MOXKCET MPOUCXOJUTH B TCUHCHUE BCCTO
CEMECTpaA, HO HC IMMO3JHEC KOJIJIOKBHYMaA.

B cnyuae He arTecTanuu CTyAEHTa 10 Kypcy fepeciadya AUCHUILTUHBI OCYIECTBIISIETCS B

(dhopMe TpaAUIIMOHHOTO 3K3aMeHa, Ha KOTOPOM CTYAEHTY IIpeJjiaraeTcs SKk3aMeHallMOHHBIN OUJIeT.
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7.1. TunoBble KOHTPOJIbHbIE 32/IaHNS WM MHbIEe MATePHAJIbI VI IPOBeeHNs TeKyIero
KOHTPOJIfl YCIIeBaeMOCTH.

C uenpio MPOBEPKH YCBOCHUS CTYJEHTAMH HEOOXOIMMOIO TEOPETUYECKOr0 MHHHUMYMA,
MIPOBOSTCS SKCIPECC - TECTHI IO JICKIIMOHHOMY MaTepHaly B MUCbMEHHOH (opme.

Ha koiuiokBuymMax 00CyKAal0TCsl TEOPETHUECKHIE BOIIPOCHI H3y4aeMOoro Kypca.

Koncynpranuu npeactaBisioT coboii cBoeoOpa3Hyo GopMy MPOBEACHHS JIEKIIMOHHBIX
3aHSTHUNA, OCHOBHBIM COJIEP>KaHUEM KOTOPBIX SIBJISIETCS pa3bsiCHEHHE OT/AEIbHBIX, YACTO Haubosee
CJIOKHBIX MJTU MPAKTUYECKU 3HAYMMbIX BOIIPOCOB U3y4aeMOW MTPOrpaMMBI.

CamocTosiTenbpHast paboTa CTYJCHTOB HaIllpaBJieHA HA 3aKPETUICHHUE TTOTyYEHHBIX HABBIKOB
Y Ha IPUOOPETEHHE HOBBIX TEOPETUYCCKUX U (PaKTUICCKUX 3HAHUH, BBITIOIHICTCS B YATATHHOM
3ajie OMONMOTEKH W B JIOMAIIHUX YCJIOBHSIX, MOJIKPEIUIICTCS Y4eOHO-METOIUYCCKHM H
MH()OPMAIMOHHBIM ObOecriedeHreM (Y4eOHUKH, Y9eOHO-METOJMYECKUE IMOCOOUS, KOHCICKTBI
nexkuuit). [IpakTukyercst camocToATeabHasi padoTa MO MOCTAHOBKE U PELIEHUIO0 WHIUBUAYAIbHbBIX
OpUTHHAJIBHBIX MPUKIAJAHBIX 33/1a4. CTYIEHTHI TOTOBSITCS K YJaCTHIO B €KETOJHOU CTYIEHYECKON
OJIUMITHA/IE 110 MAaTEMAaTHUKE.

Jlist akTuBU3aMKu 00pa30BaTENbHON JIEATEILHOCTH C LIEJbI0 (DOPMUPOBAHUS U PA3BUTH
mpoecCHOHALHBIX ~ HABBIKOB  OOYYAlOIIMXCS, HCIOJB3YIOTCI  (QOPMBI  TPOOJIEMHOTO,
KOHTEKCTHOTO, WHAMBUAYATbHOTO W MEXKIUCHHUIUIMHAPHOTO oOO0ydyeHussYucno YacoB Ha
CaMOCTOSITEIIbHOE U3yYEHUE TUCIUTUIMHBI HE MPEBHIIIAST YHCIIO YACOB IS Ay JUTOPHOU PabOTHI.
VYcrnenriHoe 0OCBOEHHE Kypca BO3MOXKHO JIMINb MPH TIIATEIBHOM HM3YUYEHHHM TEOPETUYECKOTrO
MaTepuaia, peleHueM OONbIIOro KOJUYECTBA 3a]ady CaMOCTOSTENbHO. YacTh TEOpEeTHUEeCKOro
MaTepuaga M3y4aeTcsi CaMOCTOATENbHO, 3aJladl Kypca, B OCHOBHOM, TpeOYyIOT 3HAUYUTEIHHOIO
BpeMeHU sl ux pemieHus. Hcnons3oBanwe kommbioTepHOM cucrembl MAPLE mno3Bonut
YOPOCTUTh HEKOTOPbIE BBIYMCICHHS, JaCT BO3MOYKHOCTh IPOBEPUTh U HHTEPIPETHUPOBATH
MOJIyYEHHBIE PE3YJIbTaThI.

Bunsl camoctosiTenbHON paboThl 00YYaroIerocsi CBeJIeM B CIECIYIOIIYIO TaOIHUILy:

Ne
Bugsr CPC Yacel

n/m
1 | [IpopaboTka jeKuii 0 KOHCIIEKTY 38
2 | BreimonHeHHe TOMAITHUX MPAKTUYECKUX 3aJaHHIH 30
3 | [oaroroBka Kk KOHTPOJIBHOU paboTe 12
4 | BeimonmHeHHWE WHIMBHUIYAIBHOTO TUIIOBOTO pacyéTa 50
Bcero uacos: 130

Oo0pa3ubl 32124 10 KJIKYEBbIM TeMaM

Tema: Mampuyw!i

01010 oos 40

0 0 0
1) Haiitu matputy C = A — 5B, ecnu A= 00032700, = 00012000
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0210 O
AD00001 04000 4, BOOOOOO 53 12 o20000.
O
2)
Boruncauts CBA 2B

03010 0o2 30

0
3) Haiitu marpuny C = 2A — 3B, eciu 0005 02000, g =000012000 A=,

00,4800 Oo2 1 400 001 03 200
4) BpuucauTe: a) 002 06000- 0005 04000 &8 f 0 gpooogh
12
07413000 O
o30d oo O
0502300 g a 0 001 10
g ooo ad 01 oo 0 040
0 1
B) 000032 11 011 32000- 0000 14 0000 Ijl:ll:ll:l
0001000 21 2
F) 322343 O0pO -000 1332000
02 030 09 060 002 5 600 001 O3 200

5) Bemuucnure: a) 000 04@00 UOO 0Od40 djidig 32 52000 O0O8p 5411 O

300
060 oo 0 10O
11 2 112 050230000000 O0OOOOO OO ooo
p) 0004311 05132000- 000 74 0000 r) 0000 23 2334
0 0000 -000 19 2
1 0d

o

6) Haiitu 3HaueHue MHOrowieHa P(x) ot marpuiipl A:
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a) P(XY) =x®-3x+1. 4= 01 20 .6) P(X) =x° 03110 -3x 4
O O
0701 370 ; o
7) Haiitu matpuny X, 1U1s KOTOPOii A% )?3%, 0 "obo 10300 0300
01300 01100
O O O O
ecIi 001 3 010; BOO3 3 010. A
002 1 000 004 1 200
0o2 o0
014 010 O O

010100
0 |

002130
SIBIICTCSI KOPHEM MHOTOWICHA A

9) TIlokazaTb, 4TO maHHAs MaTPHUIlA
) a PHI& 1o 1 400 P(X)OX?O6X208X 09,

o O
10) TIloka3aTh, 4TO MaTpuUIa S3AZB _
O O O O
003360 ; BOO30O140.
icm 002 02 300 nos o8 017

11) BBIYUCITUTH paHT MATPHUIIBI

o2 1 9O
oo0i10121320031100320000

a) UOO133 00 OOg4 1 300 ) 0O 232401824264 OO @)
Uoo1 6 03" o1 3 10 ome1 1 2 34000
000150100

12) Haiitu oOpaTHyI0 MaTpHIly K JaHHBIM MaTpPHIIaM:

01220 0 4 08 050 010110
o o a a a a

1) EI301 04701 EI211D

a A= 3) 2)p=10 u| C=4/=

0012300 ooo3 5 100 0011200



03220
O O
01310

0os 3400

gooz1n

15



o1, 3
10

15 a) 40 I:|IZIIZI9 EI8DEI|:| 6) AD I:||:|IZI|:| 0013000 B) C=

1163 13 ooood oo ooa

Tema: Onpedeaumeau mampuy

1) Berumciurs OIPEIEIINTENM:
20110301421020152

015201
6) °| )’ ) 301230210
21
O
13x
11 x4 50100
450100 .
ypaBHeHwue| a) ; 6)2015
2015
3x 04 34sinx 1
L O nt
3) Pemmntsb ypaBHenne a) X 2x03°2; 0) 1 cosx .
2 x02 01
oo O
503 x
3021
1 x 0200.
O1201
012
a) 02 0
2 o031
3 1616298
2) Pemuth

X 3X

4) Pemnth HEpaBEHCTBO: a) 1120 0) 42x 14. B)
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Tema: PeweHue cucmem JUHelHbIX ypasHeHUll

1) Pemmuth cucremy ypaBHEHUH TpeMsl ClIocoOamu:
* monb3ysck popmymnamu Kpamepa,
*  METOJIOM IMOCJeI0BaTeIbHOIO UCKIIOYEHUS Hen3BeCTHhIX (MeTogoM ["aycca);

HGTOI[OM 00paTHOW MaTPHIIBI.

1) 00 3x{bx2+3x:3=46

2) OO0 5x39x D4xs =46

X1#2Xo + X3 =B X1 +7X+5x3= 11 X1 7X22X3=55x121x227xs=5

%El 5xeH+ x43F21 |:I|:| a a a
- 16
A D03kt xo+ xa=04  7x2 255 =0 O o o

3) 0Ox.04x,02x3=0

ad

O 2x+2x{Bx; =9

5) 00 x: Bix2 8%k =23
O D3X1+X2 +2X3 =11

I:|2X1‘|'3X2 +4X3 =15

7) 0OO0xi+ x2 +5x3=16
a
O 3x{Px2+ xs=5
O 25 5x.B:=6

9) [OBx1JWx2 4xEF35

U0 5y810%58 =0

2) HccnenoBath U pelInTh

2X1 3X2 m:].@ O

O
O 3x8x.MAxs=22

a 5X1+6X2 +3X3 =12

6) |:I|:|2X1'|‘5X2 +Xx3=9

On4x, 03%, +2xs =015
[012x, 013%, 04x; =010
a _

8) O 7x09%011xs=0

O012x, 017%, 015%: =07
O 4x,+ x+6x: =01
ad _
10) | 13x1+X+18x3=5

Oy, Ox, +3x, =22



o o O o O 0 2x0O3y+z=05

O
2x 3y=17 2x 3y=6
1) o 2 3) x+2y 0O 3z=4. OO x+4yF 2 A y+2z=5
0 a O04x O 6y=5 oo o
O  2x+y=5 ad X+2y+3z=4 x+2y+3z=41

s Yox+3z=16.  5)Pnox+yE=3 6) pgox+yoz=3.

U 5yv=10 Jgx+3y+27=7 Uy 3x+3y+27=0
03xBy+7ztH0

oo
5x By+ z 3tk 4

7)d
O x By+5z 7612

dn7x y+3z 51316

4. PemuTh CUCTEMBI JIMHEWHBIX YPaBHEHUN C TOMOIIbIO METO/1a 00paTHON MaTPHIIBI:

O xik2+x3=3 O x14+2x2 +x3 =8 O 2X1 +2x5<3:6
0 O o o a
1) “pmaxitxe =11 2) U 2X1+3x23X3= 5 3)
oo Oav, 4oty —
DX1+X2 2%, =8 @Xz AX3=6 X1
+x3=1 0
0 3X1 4%, +5%3 =10
D2X1 D3X2 DXg +6=0
a
2) U03xu+4x, +3xs +5=0 U0 % 02%, Ox. =5 3
+X; =9
I:IIZI X1+Xo +X3+2=0 I:I|:|3x1 +4x,02x3=13

5)

5. UccnenoBaTh cucteMbl ypaBHEHHH ¢ momolsio TeopeMbl Kponekepa-Kanemnu u B

cllyyae MX COBMECTHOCTHM HalTu pemienue nubo meronom [laycca, nmmubo meromom
XKopnanal aycca.

O3x1 +2x%2 +x3 =5 O x1#+3%2 +5xX3 +7X4+9x5 =1



EID X1 +Xx» DX3 =0 :

3

+5Xs D4X1 Ox, +5x3=3 0 =2

Ox;+2x: +3x3=14 D3x1
D+2X2 +Xx3 =10
O

00 xi +x2 +x3 =6 . 2X
+3x, Ox; =5
4) O
ag X1 +x2=3
0 2x; +3x, Ox; +x, =03

3)

D3x1 Ox, +2x3 +4x4 =8

O
0

O12302x4 =6 x +x +3x 6)

DDX] |2X2 *3X3 |SX4 30 5)
O x; +x, Oxs x4, =4

DDZX] DXZ +3X3 D2X4 =1

7) 0 . 8)

O xiko+2x4=6

1)

|:I|:| X1 02X, +3xs 04x, 2)

|:|2x1+11x2 +12X3+25x,+22x =4 0

O Ox; +X, +X3 Ox, =0 O X1

+2X2 D2X3 DX4 =05
a

|:I|:|2x1 Ox, O03x3+2x, =01

Dxl +2%,+3x3 06Xx, =010 O
aa

02X +X2 +X3 +Xs =1

O, Oxe 4250 =2

O +2% +3%:=3
0

Oxi+x, Oxs 02x4 =6

05 %, 02%, Oxa =006

[ X2 +X3+3X4=16

19
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00 3xdx+x3kk=0 00 2x{Bxz +2x3 =6

O x1+x2Bxs +xa=1 xa

agd
3xddxz +x4 =0

9) O
4x
a 0) xFks =1
O04x; +3x, Bxs xd&=2

Tema: OcHOBbI eKMOPHOII a12e6pbl

1. Kaxue BeKTOpbI Ha3bIBAIOT KOJTMHEAPHBIMU?

2. Kaxue BeKTOpbI Ha3bIBAIOTCS KOMILJIaHAPHBIMU?

3. 3Has BEKTOPBHI, COBITQAIOIIME C JBYMSI CTOpOHAMU
TpEeYroJbHUKa

—_— —_—

AB {2:1; 4 BC (3;2;8) , BorumcuTh yrisl 5TOro TpeyronbHHUKA.

4. Haiitn enuHu4HBI BEKTOP, nepnenmkynsapasii Bexropamd Ty
O ij2k u
- ...b
02§ ko
5. oxkazate, uto BekTbpsHa U j mkfb Hj Wm 10k, ¢ i [ nik uH npu xaxom
3HAYEHUHU M HE MOTYT OBITh KOMIUIAHAPHBIMHU.
6. 3anumure QOpMyNBl  JUIS  BBIYUCIEHHS] CKAISIPHOTO IPOM3BEAECHUS
BEKTOPOB.
7. Haiitn yron mexy BekTopamu a 003,022,050 ub n0oz,0,70.

7.2. TunoBble KOHTPOJILHBIE 32JaHUS UJIH MHbIE MaTEPHAJIbI IS IPOBEACHUS
NPOMEKYTOYHOM aTTecTalUH.
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BOITPOCBI

K 9K3aMeHy 1o Kypcy «JIuHeiinas aaredpa»

1. [MocTpoenne MHOMKECTBa KOMIUIEKCHBIX dMcell. Ajirebpanyeckas (popma KOMIUIEKCHOTO
yrcia. JleficTBrs HaJ KOMIUIEKCHBIMH YHCIaMHy B anredpanyeckoit Gpopme.

2. Tpuronomerpuueckass ¢GopmMa KOMIUIEKCHOI'O 4HCla. YMHOXEHHE U JIeJICHHE
KOMILJICKCHBIX YHCel B TPUHTOHOMETPUIECKON opme.

3. Tpuronomerpuueckas GopMa KOMIUIEKCHOTO uuciia. Bo3BeneHune B n-yio CTEleHb H
W3BJICYCHHUE KOPHS N-0M CTETIEHH U3 KOMIIJIEKCHOI'O YHCIIa B TPUTOHOMETPUIECKOH (hopme.

4. [Tousitue muorownena. Jlenenue muorouneHos. Kopuu muorounenos. Teopema besy, ee

CJIEJICTBUSL.

5. [lonstne mHOTOUNEeHA. Cxema I'oprepa. @opmynnsl BueTa, nx 4acTHbIE CTydan.

6. IlonsTne MHOTO4IEHa. MHOIOWICHBI ¢ KOMIIIEKCHBIMU KO3 (HUIMEHTaMU.

7. [TonsTre MHOTOUYICHA. MHOTOUICHBI C ICHCTBUTEIBHBIMU KOI(D(DUIIMEHTAMH.

8. [TonsiTHe MaTpHIIBI: OCHOBHEIC omnpezeneHus. ClokeHne MaTpHIl, CBOMCTBA.

9. ITonsiTHE MaTpULIBI: OCHOBHBIE ONPEENICHUs. TpaHCIIOHNPOBaHUE MATPHULL, CBOICTBA.

10. [lonsTHE MaTpHULIBI: OCHOBHBIE ONpENENeHHs. Y MHOKEHHE MaTPULIBI Ha YKCII0, CBOMCTBA.

11. [lonsTe MaTpUIBl: OCHOBHBIE ONIpeNEICHN. Y MHOXKEHNE MaTpHIL], CBOICTBA.

12. DneMeHTapHbIe TpeoOpa3oBanus MaTpull. [IpuBeeHre MATPUIIBI K CTYIIEHYaTOMY BUY.

13. [lonsTue onpenenurens, ero cBoiictea (1-9 cBoiicTpa).

14. Brruucnenue onpeaenuTens KIeTOYHbIX MaTPHII, C TOMOIIBI0 MUHOPA U alreOpanieckoro
nononHenus (10-12 cpoiicTsa).

15. Panr matpuipl, ero cBoificTBa U BEIYHCICHHE.

16. OObpaTtumast MaTpuIa U ee cBoiicTBa. Kpurepwuii 00paTuMOCTH MaTpPHUIIBL.

17. JIBa crioco0a BeIYHCIEHHsI 00paTHON MaTPHIIBL.

18. Cucrema JIMHEHHBIX YpaBHEHHWH: OCHOBHbIE NOHATHA. Meton Kpamepa u MaTpudHBII
METO/I.

19. Crucrema TMHEMHBIX ypaBHEHMI: OCHOBHBIE MOHATHA. MeTton ["aycca.

20. OnHOpOJHbBIE CUCTEMBI JINHEHHBIX YPAaBHEHUH, METOIbI PEILICHHS.

21. CucteMbl KOOpAMHAT Ha NPSIMOM, IUIOCKOCTH W IIPOCTPAHCTBE: AEKAPTOBA, IOJIApHAsi,

wwimHApuyeckas, chepuyeckas. Ceszm Mexnay HuMH. llpeoOpazoBaHusi NPsIMOYTOJBHOM CHCTEMBI

KOOpJAWHAT Ha IJIOCKOCTH U B IIPOCTPAHCTBE.

22.
23.
CBOICTBA.
24,
25.
26.
BEKTOPOB.
27.

BekTops! Ha NPAMOIA, IIIIOCKOCTH U IPOCTpaHCTBE. JInHeHHbIe onepauy HaJl BEKTOPaMH.

Pa3znojxeHne BEKTOpPOB Ha IUIOCKOCTH M B IpocTpaHcTBe. KoopanHaThl BEKTOpa, HMX
CkansipHOe Ipon3Be/IeHNE BEKTOPOB, €T0 CBOMCTBA. Y CIIOBHUS OPTOTOHAJIEHOCTH BEKTOPOB.
BexTopHOe nponsBeieHne BEKTOPOB, €r0 CBOWCTBA. Y CJIOBHS KOJNIMHEAPHOCTH BEKTOPOB.

CMemaHHOE TPOW3BENEHHE BEKTOPOB, €ro CBOMCTBAa. YCIOBHS KOMIUTAHAPHOCTH

VYpaBHeHHS NPsIMOM Ha IUIOCKOCTH: IO YIJIOBOMY KOX(QQHIHEHTY, MO YIJIOBOMY

K03 (UIIMEHTY U TOYKE, TI0 ABYM TOYKaM, B OTPE3Kax 10 OCSIM, TapaMeTPUIECcKoe YpaBHEHHE.

28.

ypaBHeHI/IH HpHMOﬁ Ha IIJIOCKOCTH: 06H_I€e YpaBHCHUC HpHMOﬁ, HOPMAJIbHOC YpaBHCHUC.

AJNTOpPUTM TIPUBEJICHHS OOILETO YPAaBHEHHUS TIPSMON K HOPMaJIbHOMY BUJTY.

29.
30.

O6miee ypaBHEHUE TUIOCKOCTH, YACTHBIE CITy4YaH.

ypaBHeHI/IC IIJIOCKOCTHU 1O TPEM TOYKAM U B OTPE3KaAX I10 OCAM.



22

31. HopmaneHoe ypaBHeHHe IutockocTH. IIpuBenenue oOIIero ypaBHEHHS IITIOCKOCTH K
HOpPMaJIbHOMY BHUJY.

32. Paccrosine oT TOYKH 10 MPSIMOM Ha TIOCKOCTH U B TIPOCTPaHCTBE. PaccTosiHUE OT TOUKK
0 TIITOCKOCTH.

33. B3aumnuoe pacrosoxeHue TIOCKOCTEMH, yCIIOBHUS napanieabHOCTH u
NEePHEHINKYISIPHOCTH. YTOI MEXY TUIOCKOCTSIMH.

34. VpaBHEHHS TPSIMONM B MPOCTPAHCTBE: MapaMeTPUUECKOe M KAaHOHWYECKOE YpaBHEHHS,
npsMasi Kak JJMHHAS IePECeYCHUs IBYX IOCKOCTEH.

35. Bzaumnoe PacIONIOKEHNS TPAMBIX Ha TUIOCKOCTH u B

MPOCTPAHCTBE: YCIOBUS MMApaUICIIFHOCTH M HEPIICHIUKYIIIPHOCTH. YTOJ MEXKIY MPSIMBIMH.

36. CoOTHOIIEHHUS MEXTy TIPSIMBIMHU U TUIOCKOCTSIMH. YTOJI MEX/Ty IPSIMO U IUIOCKOCTBIO.

37. KpuBble BTOpOro mopsiika Ha IUIOCKOCTH: dJumuIc. KaHoHWdYeckoe ypaBHEHHE H €ro
CBOHCTBA. DKCHEHTPUCUTET U JUPEKTPUCHI ILTUIICA.

38. KpuBble BTOpOro mopsiika Ha IutockocTh: rumnepbomna. Kanonndeckoe ypaBHEHHE W €TO

CBOHCTBA. DKCLEHTPUCUTET U JUPEKTPUCHI TUIIEPOOIIBI.

39. KpuBble BTOporo mopsiika Ha IJIOCKOCTH: mapabona. KaHoHHuYeckoe ypaBHEHHE U €TO
CBOMCTBA.

40. YpaBHeHHE 3UTHTICA, TUTIEPOOITBI U TAPa0OIIBl B MOJSAPHBIX KOOPAWHATAX.

41. VYnpomienne obmiero ypaBHeHUs: (pUTYpbl BTOPOTO MOpPsIKa HA TIOCKOCTH C TTOMOIIBIO
peoOpa3oBaHUs CUCTEMBbI KOOPAMHAT.

42. VYnporienne o0iero ypaBHeHUs! (pUTypsl BTOPOTO TMOPSAKA Ha IIOCKOCTH C ITOMOIIBIO
WHBApPUAHTOB.

43. JeiictBuTenpHOE INWHEWHOE (BEKTOPHOE) TMPOCTPAaHCTBO, mpuMepbl. CBoHCTBa

JNEeHCTBUTEIbHBIX TMHEHHBIX (BEKTOPHBIX) IPOCTPAHCTB.

44, Cucrema BEKTOpOB, JIMHEHHas 3aBUCHMOCTh M HE3aBHCHMOCTH BEKTOpOB. Kputepuit
JIMHEMHOH 3aBUCUMOCTH BEKTOPOB.

45. basuc u pasmepHOCTh TMHEHHOT'O TPOCTPAHCTBA, TPUMEPHI.

46. Koopnunater BekTopa. CBs3p MexAy ©OasucamMu  JHHEHHOTO  MPOCTPAHCTBA.
[IpeoOpa3oBaHye KOOPAUHAT IPH U3MEHEHUH Oa3uca.

47. ITognpocTtpancrea JINHEHHOTO IIPOCTPAHCTBA, HIPUMEDBI. Oneparuun Ha
MOATIPOCTPAaHCTBaX. Pa3MepHOCTH MOANPOCTPAHCTBA.

48. JluneitHast 000J104Ka Kak OJJUH U3 CIIOCOOOB MIOCTPOCHHUS MOIPOCTPAHCTBA, €€ CBOHCTBA.

49. [NonsTHE MMHEHHOTO O0TOOpaKEeHUs, KilacCU(UKAIINS JIMHEHHBIX oToOpaxeHui. [Tpumepsr

JUHEHHBIX 0TOOpaxeHni. CBOMCTBA TMHEHHBIX OTOOPAKEHHH.

50. Marpuua JIMHeHHOTro onepaTopa, NpuMepsl. M3MeHeHne MaTpHLibl orepaTopa Ipy 3aMeHe
Oasuca.

o1, SAnpo u 06pa3 TMHEHHOTO ONepaTopa, UX CBOICTBA. PaHT u AeeKT TMHEWHOTo onepaTopa.

52. CrpoeHue JWHEHHOTO oOmeparopa: XapaKTePUCTHUECKUH MHOTOWIEH JMHEHHOTO

oreparopa, COOCTBEHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JINHEWHOTO OIIEpaTopa.
53. JlnaroHanusupyemslii  JIMHEHWHBIH  ONepaTop, KPUTEPUU  IUATOHAIU3HPYEMOCTH.
’Kopnanosa HopManbHas popMa MaTPHUIIBL.
54, EBKINMIOBBI  NPOCTPAHCTBA, IIPUMEPHI. Teopema 0 HIpEBpAILCHUN
KOHEYHOMEPHOTO JEMCTBUTENBHOTO MMPOCTPAHCTBA B EBKIMIOBO.
55. Bekropsl B eBkiaumoBoM mpoctpaHcTBe. HepaBeHcTBo Komm-ByHskoBckoro, teopema

KOCHUHYCOB U TPCYT'OJIbHUKA. Vron MCIKYy BEKTOPaAMU. OpTOFOHaHLHOCTB 1 HOPMUPOBAHHOCTL BEKTOPOB.



[Ipouecc oproronanuzanuu I'pamma-IImuara.

56.
MaTpHIIa, TIPUMEPHI.
57.

JIuneliHble  omepaTopsl

MIPUMEPHI, KPUTEPUH OPTOTOHATHFHOCTH.

B CBKJIMAOBOM MPOCTPAHCTBE:
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JIuHeiiHple omepaTopbl B E€BKJIMIOBOM IPOCTPAHCTBE: COMNPSDKEHHBIM omepaTop, €ro

OpTOI‘OHaJ'ILHLIfI oreparTop,

58. JIuHeiHple omepaTopbl B €BKJIMJIOBOM IIPOCTPAHCTBE: CAMOCOIPSKEHHBIM OIepartop,
HIPUMEPBI, CBOMCTBA, KPUTEPUIL.

59. KBamparnunas ¢opma: ompeneneHue, npumepbl. JIluHelHbIe mpeoOpa3oBaHUs
nepeMeHHbIX. THAEKC MHEPLHH.

60. Keagpatnunas ¢opMa: KaHOHWYECKHMH W HOPMAIBHBIA BHA HaJ MHOXXECTBOM
JEUCTBUTEIBHBIX YHCEIL.

61. Keagparnunas ¢opMa: KaHOHWMYECKHMH W HOPMAJIBHBIA BHA Haa MHOXKECTBOM
KOMIUIEKCHBIX YUCEN.

62. 3HaKoompeeIeHHbIC KBapaTUIHbBIE (POPMBI, KPUTEPHUH.

JIA U KPUTEPUU OUEHUBAHMUMA pe3yabraToB o0yyenusi (PO) no gucuuniune (MoayJiio)
On

PO u cootBercTBytomue He 3aureno 3auTeHO BUABLI OLIEHOYHBIX
cpeacTB
3uanus OrcyrctBu | DparmeHTapHbI Oo6mue, HO He CdopmupoBaHHEIE
(8UQbL OYEHOUHBIX CPedCmE:. b 3HAHUI € 3HaHUS CTPYKTYPHPOBAHHbBIE CHUCTEMATHYECKHE
YCMHDBIL ONPOC RO BONPOCAM K HaHUSI 3HAHU{ 3auemy)
Ymenus OtcyTcTBU B uenom B uenom ycneuHoe, VYcenemxoe u

(610bl OYEHOUHBIX CpedCmB: € YME

HUH yCIIEHIHO

€, HO HO CoJcpiKall

[€€ CUCTEMATHYCCKOC np

akmuvdeckKue

3a0anus Ha HE OTJICIbHbIC NMPOOENBl YMEHHUE amocmoamensvhyid pabomy) CHCTEMATUYECKO yMEHHE
(toryckaer € yMeHHe HETOYHOCTH

HEIPUHIMITHAIBHOTO XapaKTepa)
Haspikn OtcyTcTBH Hanuuue B nenowm, CchopmupoBaHHbIe
(BJIaieHN S, OIIBIT € HaBBbIK(B OTJENpHBIX c(hopMHpOBaHHbIE HaBBIKY AEATEIbHOCTH)

(BnageHNH, HABBIKOB HABBIKH (BJ
HCIOJIb3YEMBbIE HE B MIPUMEHSIEMbIE
3a71a4 camoCmosimenbHbvlM paboma

raneHust), (B
pu omuenol
.) 0 ombITa)

JICHUS), (6UObL OY
o npaxmuyeckum

PHOUYHBIX cpedcm@: OIIBIT]
PArMCHTAPHOT aKTUBHOMH|

a) (HaIMyue HO
¢dopme penieHuH
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8. PecypcHoe o0ecnieuenue:

IlepeyeHb OCHOBHOM M 1OTIOJTHUTEIbHOM JUTEPATYPbI

OCHOBHAA JUTEparypa:

1. M.C.Kpacc, b.IL.UynpeiHOB MatemaTuka i 3KOHOMHYECKOro OakajgaBpuaTa.
Mockaa: Jlemo, 2005.

2. M.C.Kpacc Marematuka B sxoHomuke. Mocksa: /I ®BK-IIpecc, 2005.Manyrun
B.A. Jluneitnas anrebpa (MaTematuka AJi1 9)KOHOMUCTOB, Kypc Jekiuit). Mocksa: U31-Bo Dkcmo,
2006.

3. Manbixun B.M. Marematuka B skoHomuke. MockBa: Nudpa-M 2002.CoopHUK
3aJ1a4 1O BBICIICH MaTeMAaTHKH JIJIs SKOHOMHCTOB 1o pea. Epmakosa B.U.: Yue6. mocobue. M.:
NH®PA-M, 2000.

4, neipko O.A. «JIunelinas anredpa», yactb I «9neMenTs! 001el anreOps». 3180
®umana MI'Y B CeBacromnone, CeBacromnois, 2011.

5. Mneipko O.A. «Jluneitnas anreOpa», 4yactb Il «AHamuTHUecKas reoMeTpus».
Wznaso @uimana MI'Y B CeBactomnoiie, CeBactononb, 2011.

6. Hneipko O.A. «Jluneitnast anredpa», wyactp Il «JIuneitnas anredpa». U3n-Bo
®unnana MI'Y B CeBacronone, Cesacromnoins, 2011.

1. HInsipko O.A. «JIuneitHas anrebpay»: yueOHO-meTonnMdeckoe mocobue. Ya:
ADTEPHA. 2017 — 286c.

JOIMOJHHUTECJIbHAA JIUTEpATYpPa:

1. [epmor I'.C. Jluneitnas anreOpa: Yueb. mocobue. 2 u3d. uch. u jgom. M.:
lapnapuku, 1999.

2. Wnbun B.A., Kum I' /l. JIuneiinas anrebpa n aHaautudeckas reomerpus. M3n-so
Mock. yH-Ta, 2006. 3. MaTemaTrnueckue MeTOIbI B 5KoHOMuKe. Iloz pea.a.n.k. A.B.Cunoposuua.
Mockga: [leno u Cepsuc, 2004.

O IIepeuyensb pecypcoB HHGPOPMALMOHHO-TEICKOMMYHUKAUMOHHOU ceTH «HTEepHEeT»

nporpaMmMHoe oboecneueHue u UHTepHer — pecypcesbl:
digital. svyaznoy.ru.
www. litres.ru/
www. knigka.info/

> wbhpe

www.biblioclub.ru — snexTponnast 6uGimorexa
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5. 0a3bl JAHHBIX, THPOPMALMOHHO-CIPABOYHbIE U MOUCKOBBIE CHCTEMbI:
6. 15. DnexTponHsIi katanor 6ubanorexku punuana MI'Y B r.CeBacromnosie.
7. 16. Cucrema 'APAHT: »eKTpOHHBINH NMEPUOIUYECKUA CIIPABOYHUK {DJICKTPOHHBII

pecypc}.- Dnexrp.aan.(7162 M6:473378 nokymenrtos).- {5.11.,199-}
8. 17.ConsultantPlus: CIIPaBOYHO-TIOMCKOBAS cucreMa {DneKTpOoHHBII

pecypc}.Onexrp.aan.(733861 nokymenros).- {b.1.,199-}

9. 18. TlouckoBeie cuctembl: Yandex, Rambler, Google, cBoGomHas >HITUKIONIEAMS
Buxunenus (http://ru.wikipedia.org)

10. 19. Meroauyeckas ciyxx6a u3narenbctBa «bunom. Jlaboparopus 3Hanuit» — URL:
http://metodist.lbz.ru/iumk/mathematics/er.php

11. 20. Hayunas osnektponHas OmOmmoreka — URL: http://elibrary.ru/defaultx.asp 3.
Hayunas 6ubaroreka oTkpbIToro gocryna «Kubepnennakay. Pazmen «MareMaTukay
— URL:

http://cyberleninka.ru/article/c/matematika

12. 21. Hayunas OMOIMOTEKa OTKPBITOTO  JOCTYIIA
«KubepneHnHKa. Paznen
«Marematuka» — URL: http://cyberleninka.ru/article/c/informatika

13. 22. IouckoBas cuctema «Akanemus Google» — URL: https://scholar.google.ru/ 6 14.
®denepalibHBI  TIEHTP WHPOPMAITMOHHO-00PA30BaTEIBHBIX PECYPCOB —
URL:
http://fcior.edu.ru/

15. 23. DNEeKTPOHHBIN pecypc o MaTeMaTUYECKUM JTACIUIIIMHAM
— URL: http://pstu.ru/titlel/sources/mat/

Onucanue MaTepruaIbLHO-TEXHUYECKOT0 o0ecreYeHnsl.

OcBoeHHME IUCHUIUIMHBI TPEANOoNaraeT HWCIOJb30BaHUE YYEOHOW ayAuTOpUH IS
MPOBEJCHUSI  JIEKIMOHHBIX  3aHATUH C  HEOOXOAMMBIMH  TEXHUYECKUMHU  CpEICTBAMU
(IeMoHCTpaIMOHHAs JTOCKA).

B neknnoHHOM ayuTOpHH KeIaTeIbHO HATMYUE OT/ICITBbHON JIOCKH IS 3aITUCH OCHOBHBIX
HCXOJHBIX TOJOXKEHUI M MPOMEKYTOUYHBIX PE3yNbTaTOB, HEOAHOKPATHO HCIOJIB3YEMBIX MpPH
M3JI0KEHHUHU Kypca.

9. CootrBercTBHE pe3yJbTATOB 00yuyeHusi Mo JanHoMYy djiemeHTy OITIOII pe3yabTaTam
ocoenusi OIIOII yka3ano B o61ueii xapakrepuctuke OINOIL.

10. SI3bIk mMpenoaaBaHusi.

Pycckwnii.
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11. IIpennopaBaTeJin.

[mepko Onbra AsiekceeBHA JOLEHT, KaHAUIAT (PU3UKO-MATEMAaTUYECKUX HAYK, JTOIICHT
Kadeapsl MPUKIAIHON MaTeMaTHKU

[IpsmankoBa IlonnHa @®enopoBHA KaHAUAAT TEXHUYECKHMX HAYyK, CTaplIMi IPENoAaBaTellb
Kadeapsl MPUKIATHON MaTEMaTHKH

12. ABTOp (aBTOPBI) MPOrpaMMBbl.

[mepko Onbra AsiekceeBHA JOLEHT, KaHAUIAT (PU3UKO-MATEeMATUYECKUX HAYK, JTOIICHT
Kadeapsl MPUKIATHON MaTEMaTHKN



OPOPMJIEHUE 3K3AMEHAIIMOHHOI'O BUJIETA JUIA
UTOI'OBOM ATTECTAIIAH,

IMPOBOJIUMOM B ®OPME YCTHOI'O DK3AMEHA

OUJINATT MOCKOBCKOI'O IT'oOCYAAPCTBEHHOI'O
YHUBEPCUTETA nmenn M.B. TOMOHOCOBA B r. CEBACTOIIOJIE

Hamnpasnenune OKOHOMUKA

(mmdp (udpsbl) 1 Ha3BaHHe (HA3BAHUS) HANPABJIEHUS (HANPABJIeHMi) NOATOTOBKH)

VYyeOHas qUCHMITIAHA Jluneitnas anredpa

Cemectp 2

Ak3ameHayuoHHbIU 6urnem Ne 1
1. Tpuronomerpuueckas hopma KOMILIEKCHOTO YKCIIA. Y MHOKECHHE U JICJICHUE
KOMIIJICKCHBIX HHUCCJI B TpHFOHOMeTpH‘leCKOﬁ (bopMe
2. JIuHEeMHBIE ONIEPaTOPhl B €BKJIMI0BOM IIPOCTPAHCTBE: COMPSKEHHBIN

orepaTop, €ro MaTpuIa, pUMephl.

VYTBepxkIIeHO Ha 3aceiaHiH Kadeapsl, MPOTOKoT Ne

0T « » 20 T

3aB. kadeapoi (@.1.0)

[IpenogaBatens (@.1.0.)
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