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Hean ocBoenust aucuuniaudbl b1.5.21 OcHoBBI nTuHEHHO#N anreOpbl U aHATUTUIECKOU
reoMeTpun — QopmupoBaHHE y OOYyYarOIIMXCSl KOMIETEHLUH B 00JacTH MaTeMaTHYECKOTrO
aHaJIM3a JUIsl pelIeHUs IPUKIAIHBIX PO eCcCHOHANBHBIX 3a/1ay.

3amaud  AMCUMIUIMHBI: HA TpUMEpax MaTeMaTHMYeCKUX TOHATUH UM METOJOB
MPOJEMOHCTPUPOBATh  CYIIHOCTh HAYYHOIO IOAXOAA K  HCIOJIB30BAHUIO  3KOHOMMKO-
MaTeMaTHYECKUX METOIOB B pEUICHHM YIPaBJICHYECKUX 3a]ad; BbIPaOOTaTh yMEHHS
aHAJIM3UPOBaTh IOJYYEHHBIE pPE3YJbTaThbl, NPUBUTh HABBIKK CaMOCTOSTEIBHOIO H3YyYEHHUS
JUTEepaTypbl MO0 MaTeMaTHKe; OOy4YHTh MOCTPOCHUIO MAaTeMaTHMYECKHX MOJENeH s pelieHus
npodecCHOHAIBHBIX 3a]1au.

Ilaan kypca
TEMA 1 METOA KOOPANMHAT

AHanmuTHyecKas TeoOMeTpusl Ha IJIOCKOCTH. HampaBieHHble OTpE3Ku Ha OCH, JTUHEITHBIE
olnepanyy HajJ HUMH. J[eKapTOBbI KOOPAMHATHI HA IPSAMOW U IIIOCKOCTH. IIpocTeitmue 3amayu
AHAINTUYECKON T'€OMETPUU: PACCTOSIHUE MEXIY ABYMs TOUKaMH, JIEJIEHHUE OTpe3Ka B 3aJaHHOM
OTHOILICHUH.

TEMA 2 TIPAMASA HA TINIOCKOCTH

Pasnuunble BuABl ypaBHEHMs NPSIMOM HA IUIOCKOCTH: YPaBHEHHUE IPSMON C YITIOBBIM
KO3((UIIMEHTOM; ypaBHEHHs TMpPsIMOH, TMPOXOMAIIeH uepe3 MAaHHYI0O TOYKY B JIaHHOM
HaNpaBJICHUH; YpaBHEHHUE MPSAMOIL, MPOXOAALIEH uepe3 ABe JaHHbIE TOUKU; YPaBHEHHE MPSIMOM B
orpe3kax. OOmiee ypaBHEHHE NpPAMOM U ero wuccieroBaHue. llocTpoeHne mpsMON MO €ro
YpaBHEHHUIO.

TEMA 3 B3ANMHOE PACIIOJIOXEHUE ITPAMBIX

Onpenenenve yriaa MeXIy ABYMS MPSMBIMHU. YCIOBHE MapajyIeIbHOCTU MPSMBIX.
VYcenoBue mNepneHIUKYIIpHOCTH MNpsAMBIX. FccnenoBaHue B3aMMHOIO PAcCHOIOXKEHMS Map
NpsIMBIX, 33JaHHBIX OOIIMMHU ypaBHEHHUAMHU. Touka mepeceueHus MpsMbIX. PaccrosHue oOT
JAHHOW TOYKH 10 TAHHOU IPSIMOM.

TEMA 4 CUCTEMBbI JIMHEWMHBIX YPABHEHUN.

JluneiitHoe ypaBHEHUE, ONpPEEIICHNE PEIIEHHs JINHEHHOro ypaBHEeHUs. PaBHOCHIIBHOCTh
JUHEHHBIX ypaBHeHHH. [IpoTHBOpeunBhIe M TpHBHAIbHBIC ypaBHEHHSA. OOIIMI BHI pelieHUs
YpaBHEHUS.

Cucrembl JHMHEHHBIX YpaBHEHMIA: onpenenenue, mnpuMmepsl. CBoiicTBa cHUCTEM
YPaBHEHUI: COBMECTHOCTh, HECOBMECTHOCTb, ONPEJIEIIEHHOCTh, HEOIIPEACIIEHHOCTh. AHAIOrus
C UCCIIEIOBAaHUEM B3aMMHOT'O PACIOJIOKEHHS JBYX IMPSMbBIX Ha IJIOCKOCTH. YacTHbIE U oOliee
peuieHusl.



OKBHUBAJICHTHOCTb ~ CHUCTEM,  DJIEMEHTapHble  MpeoOpa3oBaHUs,  COXPaHSIOIIUE
SKBUBAJIEHTHOCTh CUCTEM. MeTo/] UCKIIIOUEHUsI Hen3BeCTHBIX (MeTox ['aycca). OcHOBHBIE 1Iary,
IpsAMOI 1 0OpaTHBIN X0 MeToza. Tpu BapHaHTa 3aBeplICHUs MpsiMoro xozxa Meroza [aycca: a)
CHCTEMa COBMECTHAs U OIpe/ielieHHas, 0) CUCTEMa COBMECTHAs U HEOIpEJIeIeHHas; B) CUCTEMaA
HECOBMECTHasI.

TEMA S MATPUILBI

Martpuipl, onepauuyd HaJg HUMHM M WX CBOWCTBA: CJIOXEHHE MAaTpULl, YMHOXXEHUE
MaTpUIbl Ha YUCII0, TPAHCTIOHUPOBAHUE MATPHII.

[IpousBeneHne MaTpull: YMHOXEHHE MATPUILIBI CTPOKH Ha MaTpPUILy-CTOI0EL; YMHOXKEHNE
MaTpullbl Ha CTOJOEN; YMHOKEHHE CTPOKM Ha MAaTpHIly; yYMHOXXEHHE MAaTpull. YCIOBHS
CYIIECTBOBAaHHUS ITpou3BeieHus: MaTpull. CBOICTBA onepaliuu YMHOKEHUS MaTPHIIL.

Bo3Benenne wmarpunbl B CTENEHb, YCIOBHE CYUIECTBOBAHUSA CTEIEHH MaTpULIbIL.
MatpuyHblil TOJTMHOM (MHOTOYJIEH).

TEMA 6 OIIPEAEJIMTEJIA

ITonarue ompenenurtenss mMaTpuibl. DOpMyIIbl ISl BBIYUCIEHUS ONpEIETUTENed 2-r0 U
TpeThero mopsiakoB. CBoiictBa  ompenenurtens. IlepectanoBku. OOmas dopmyna s
BBIYMCIICHHSI OTIPEACIIUTENIEH.

®opmyinel Kpamepa 115 perieHust cucteM JIMHEHMHBIX ypaBHEeHU. McciienoBanue cucreM
C OIIPEAEIIUTENEM, PABHBIM HYIIIO.

MuHopsl u anrebpandeckue AOMONHEHUS, WX CBI3b C ONPEACIUTEIEM MATPHIIBL.
Teopema Jlamnaca. Berancnenue onpeaenureneii METOIOM Pa3ioKeHHUs IO CTPOKE WIIH CTOJIOILY.
TEMA 7 OBPATHBIE MATPUILIbI

OOparHas MaTpuLa: onpeaesieHe, ycaoBue cyliecTBoBanus. [lpucoequuenHas Matpuna.
ANTOPUTM BBIYMCIIEHUS OOpaTHOM Marpuibl. PerieHue cucTeM JHMHEHHBIX YpaBHEHHH C
UCIIONb30BAaHUEM OOpaTHOW MaTPHIIBL.

TEMA 8 PAHI' MATPUILIbI. TEOPEMA KPOHEKEPA-KATIEJIJIN

Panr matpuubl u ero cBoiicTBa. AIrOpUTM BBIYMCIIEHUS paHra marpuisl. MccienoBanue
CHUCTEM JIMHEMHBIX YPAaBHEHUI C UCTIOJIb30BaHUEM TeopeMbl Kponekepa-Kanemn.

TEMA 9 MATPUYHOE MOJIEJINMPOBAHUE

Mopnens JleoHThEBa — MOJIEIh MHOTOOTPACIEBOM AKOHOMHUKH. Cxema MeXOTpacieBOro
Oananca. Martpuna npsmbeix 3arpaT. OcHOBHas 3ajaya MEKOTpaciieBoro OanaHca.
[IponyxtuBHOCTE MOAENN JIeoHTHEBA.

TEMA 10 OBIIMM METO/] PELLIEHUSI CUCTEMbI JIMHEMHBIX YPABHEHUI

OIHOPOJIHBIE U HEOJHOPOJHBIE CHUCTEMBI JIMHEWHBIX ypaBHEHHH. CBOWCTBAa MHOYKECTB
pELICHU OIHOPOJHBIX W HEOJHOPOIHBIX cuUcTeM. DyHIAaMEHTAIbHAsA CUCTEMA PELICHHI
OJIHOPOJIHOM CHUCTEMBI JINHEHHBIX YPABHEHUM.

basucublit MuHOp MaTpulibl. basucHble 1 cBOOOAHBIE Hen3BecTHbIE. bazucHoe pemieHue.
CrpykTypa 00II1ero pemenuss HeOJHOPOTHON cUCTeMBI. CBs3b OOIIUX pelieHUH HEOTHOPOIHOM
CHUCTEMBI JIMHEWHBIX YpaBHEHUN M COOTBETCTBYIOIIECH €l MPUBEICHHOW OAHOPOIHOW CHUCTEMBI
JINHEVHBIX YPaBHEHUM.

TEMA 11 BEKTOPHAS AJII'EBPA.

BekTopsl Ha IUIOCKOCTM M B INPOCTPAHCTBE: OIPENEIECHHE, MapajulebHbIA IEPEHOC,
paBeHCTBO BeKTOpoB. Kitaccl paBHBIX BEKTOpPOB. KomnHeapHble M KOMIUIAHAPHBIE BEKTOPBI.
Onepanuu Hajx BekTopamMu M UX cBoiWcTtBa. Koopaunatel BekTopa. JlexaproBa cucTema



KOOpAMHAT B IPOCTpaHCTBE. Pannyc-BEKTOPHI: B3aMMHOOAHO3HAYHOE COOTBETCTBUE MEKIY
TOYKAMU U HAIPABICHHBIMHU OTPE3KaMU.

JIuHelHO 3aBHUCHMBIE CUCTEMBI BEKTOPOB M UX CBOMCTBA. JIMHEMHO HE3aBUCUMBIC
CHCTEMBI BEKTOPOB M MX CBoMcTBa. PaHr m 6asuc cucrembl BekTopoB. Pa3noxeHue BekTopa Io
6azmucy.

JIuneliHple MPOCTpPAHCTBA: ONpPENEICHUE, NPHUMEPHI. N-MEPHBIM BEKTOP W BEKTOPHOE
IPOCTPaHCTBO. Pa3MepHOCTH U 6a3UC BEKTOPHOTO IPOCTPAHCTBA.

JIuneliHas 3aBUCUMOCTh M CHCTEMBI JIMHEWHBIX ypaBHEHUH. CBs3b paHra MaTpULbl C
0a3rcoM CUCTeMBbI BEKTOPOB. Teopema O paHTe MaTPHIIBI U €€ CIECCTBHA.

TEMA 12 COBCTBEHHBIE YHNCJIA 1 COGCTBEHHBIE BEKTOPDBI

Jluneiinpie omepaTtopsl. Matpuna nuHeiHOTO omepaTtopa. CoOCTBEHHBIC 3HAYCHHUS M
COOCTBEHHBIE BEKTOpa JIMHEHHBIX ONEpaToOpoB. XapaKTEPUCTUYECKOE YpPaBHEHUE JIMHEHHOIo
oreparopa.

CBoiicTBa COOCTBEHHBIX YHCENl M COOCTBEHHBIX BEKTOPOB JIMHEHHOTO oOImeparopa.
[IpuBeneHne maTpuilbl JUHEHHOrO omeparopa K JuaroHajibHOMYy BuAy. JIMHeWHass Monenb
oOMeHa.

TEMA 13 KBAJIPATUYHBIE ®OPMBbI.
[lonatue xBazpatuuHoil Gopmbl. MaTpuyHO-BEKTOPHBIM BHJ KBaJApaTU4YHOU (HOPMBI.

KaHoHnyeckuii BUA  KBaJpaTU4HOI ¢dopmbl. 3aKOH MHEPUMM KBaAPAaTUYHBIX (QOPM.
[TonoXuUTENbHO M OTPHUIATENILHO ONpEAETICHHBIE KBaApaTHYHbIE (OPMBI. Kpurepnii
CunsBectpa.

TEMA 14  JIMHMUM BTOPOI'O ITOPAJIKA.

Onnunc. Kanonunyeckoe ypaBHeHue amunca. Koopaunatsl (OKYCOB 3JuIMIICA U €rO
skcueHTpucuter. OOmMN BUJ ypaBHEHHS 3JUTMIICA. Pa3nuyHble BUABI ypaBHEHHS SJUTUICA U
COOTBETCTBYIOIINE UM PACIIONIOKEHUS SIUTUIICA HA TNIOCKOCTH.

I'unep6omna. Kanonndeckoe ypaBHeHue runepoossl. KoopauHatel poKycoB runepOobl u
ypaBHEHHE ero acumnToT. OCHOBHOM MPsMOYroJIbHUK runepOonsl. OOmuil Bua ypaBHEHUS
rurepOonbl. PaznuyHble BUIBI ypaBHEHHS TUIEPOOIBI M COOTBETCTBYIOIINE UM PACIIONOKEHUS
rurepOonbl Ha miockocTd. OOpaTHas MpONOpIMOHATBHAS 3aBUCHUMOCTh KaK YacCTHBIA Cilydait
TUIEepOO0IbI.

[TapabGona. Kanonnueckoe ypaBHeHue napabosbl. Koopaunatel (pokyca M ypaBHEHHE
TMPEKTPUCHl Tapabonbl. OOmuil BUI ypaBHEHHs Tapabosbl. PasznmwuHble BUABI ypaBHEHUS
nmapaboIbl ¥ COOTBETCTBYIOIIME UM PACIIONIOKEHHUS TapaboIIbl Ha TIOCKOCTH.

TEMA 15 TIIOCKOCTDB U ITPAMAS B ITIPOCTPAHCTBE

CkansipHO€ TPOM3BEACHHWE BEKTOPOB M €r0 CBOWCTBA. BbIpa)keHHE CKaJIsPHOTO
IIPOM3BEICHUSI B JIEKapTOBBIX KoopauHarax. HeoOxomumoe W J0OCTaTOYHOE YCJIOBUE
OpPTOTOHAJIBHOCTU BEKTOpPOB. HopmanbHbI BeKTOp HpsiMON (Ha IUIOCKOCTH) M IJIOCKOCTH (B
MIPOCTPAHCTRBE).

OcHOBHBIE BH/Ibl YPABHEHUS IJIOCKOCTU B IIPOCTPAHCTBE: 00Iee ypaBHEHUE; YpaBHEHHE
IUIOCKOCTH B OTpe3Kax. YCIOBHs MapajuleIbHOCTH U MEPIEHAUKYISIPHOCTH ABYX IUIOCKOCTEH B
IIPOCTPAHCTBE.

VYpaBHeHUsT MNpsiMOl B MpocTpaHCTBe (pasinyHble (OpMBI: O0IIME; KaHOHUYECKUE;
yYpaBHEHMsI NPAMOM, MNpOXOo[slied uepe3 JBE TOUKH). YCIOBUS MapauIeIbHOCTH U
NEPIEHINKYISIPHOCTH JIBYX MPSAMBIX B IPOCTPAHCTBE.

TEMA 16  JIMHEWHBIE 3AJIAUYM OTITUMU3ALINA



Cucrema NMHENHHBIX HEpPAaBEHCTB. JIMHEIHOE MPOrpaMMUPOBAHKE: MTOHATHE U IPUMEDBI.
IleneBast QyHknus w  gomycTuMoe MHOXecTBO. CraHmapTHas 3ajgada  JIMHEWHOTO
IIPOrpaMMUpPOBaHUsA. |- KJIACCMYECKUI NpUMEp 3ahaud JIMHEHHOrO IPOrpaMMHPOBAHUSA —
3amaqa o pecypcax. ['paduueckwmii MeTomx pemieHHWs CTaHJAPTHOM 3ajaud  JIMHEHHOTO
IIPOrpaMMHUPOBAHUS.

2-i KJIACCUYECKUU INpUMEp 3aJauyd JUHEHHOTO NPOrpaMMHUPOBAHHS - TPAHCIOPTHAs
3anava. ['paduueckuii MeTos pemeHus cOaaHCUPOBAHHON TPAHCIIOPTHOM 3a1auH.

TEMA 17 TEOPHS JIBOMCTBEHHOCTH.

JIBOMCTBEHHAas 3aja4ya JIMHEMHOIO0 NPOrpaMMHUpPOBAaHMs. Teopembl ABOMCTBEHHOCTH.
DKOHOMHYECKasi HHTEPIPETALIUS PEIICHUSI TBOMCTBEHHOM 3a/1auHu.

TEMA 18 CUMIUIEKC-METO/.

OcHOBHBIE HJIEM CUMIUIEKCHOTO METO/A PELICHU 3a4a4 JIMHEHHOTO IIPOrpaMMHUPOBaHUS.
Kanonunueckast ¢opma 3amaud JMHEHHOTO MNPOTrPaMMMPOBAHMS, CBOMICTBa peIIeHUH 3ajad
JUHEMHOro mnporpammupoBanus. OnopHoOe pemeHne. YmioBele TOUkd. lIpaBuima cumIuiekc -
Mertoza. JIBe ctaauu cumIuiekc-MmeToaa. Mrepanus u ee Tarsl.

®opMBbI TEKYILEI0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTalHH

B xone peammzauuu nuctmmuinebl b1.5.21 OcHOBBI snuHEHHON anreOpbl U aHAIUTUYECKOM
TEOMETPUH  HCIOJB3YIOTCS  CIEAYIOIIHME METOAbl TEKYLIEro KOHTPOJIS — YCIEBAEMOCTH
00yJaronmxcs:

- IIpY NIPOBE/ICHUH 3aHATUHN JIEKIIMOHHOTO TUIIA: YCTHBIE ONPOCHI, OLIEHKA ayTUTOPHOM padoThI;

- P TPOBEJICHUM MPAKTUUECKUX 3aHSATHI: YCTHBIE OMPOCHI, OLIEHKA ayIUTOPHOH pPaboTHI,
KOHTpOJIbHAs paboTa.

[IpomesxyTouHast aTTecTalus MpoBOIUTCS B (hopme 3auéTa.
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