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9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llensimu oceoeHusi y4ebHOoU OucyurniauHbl S611siomcs:
— dopmmpoBaHme y obydaoLLmMXCa YCTONYMBBLIX 3HAHWUA, YMEHWUIA N HABbIKOB MO NpUMeHe-
HUIO MaTeMaTUYECKNX MoLenen n MeTodoB NIMHENHOW anrebpbl K peLIeHn0 TEOPETUYECKUX U
NpakTU4EeCKNX 3adad, K UCCneaoBaHUIO NPUKNagHbIX BOMPOCOB 3KOHOMUKN;
— pasBUTME NIOMMYECKOro MbILLUNIEHNSA 1 MaTEMaTUYECKOW KyNbTypbl;
— dopmmpoBaHne HeobxoauMOro ypoBHSA anrebpanyeckon NoAroToBKU Afs MOHUMaHUS
APYrMx MatemaTuyeckmx 1 NpuKnagHbiX JUCUUNIINH.
3adayu y4yebHoU OuCyUMNIUHbI:
— Un3yyeHune oby4atoLLMMNCA OCHOBHbBIX MOHSATUMI U METOAOB NIMHENHON anrebpsbl;
— dopmupoBaHue y 0byvaroLmnXcs HaBbIKOB U YMEHWUIA peLLEeHNss TUNOBbIX 3a4a4 4aHHOro
Kypca;
— oBnageHue obyyarLnMIC TEOPETUYECKMMN N METOL0NOrMYECKMMM OCHOBaMU Moae-
NMPOBAHUSA C UCNOSTb30BAHNEM MOAENEN U METOL0B NIMHENHON anrebpsbl;
— MpUMeHeHne oby4varwmnmMmnca MeTogoB NMMHENHON anrebpbl U HAaBLIKOB MOAENMPOBAHMS
AN pelleHns NpuKknagHbix 3agayYy 3KOHOMUYECKON Teopuu;
— oBnageHue oby4yarmMmMnca COBPEMEHHLIMU MPUEMaMN MaTeMaTUYECKOro MoLENNpo-
BaHWs C UCMNONb30BaHNEM YHMBEPCAsbHbIX NPOrpamMMHbIX CPeACTB.

10. MecTto y4yebHOM AucuunnuHbl B cTpykTtype OOIl: aucumnnmHa oTHocuTca K 6rnoky b1
y4yebHOro nnaHa v Bkno4veHa B ero 6a3oByto YacTb.

11. MNMnaHupyemble pesynbTaTbl O00y4YeHUA MO AucuUnnMHe/Moaynio (3HaHUA, YMEHUSA,
HaBbIKK), COOTHECEHHbIe C NnaHMpyeMbiMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW
nporpamMmbl (KOMNEeTEHUUSAMU) U UHAMKATOPAMMU UX AOCTUKEHUS:

HasBaHwue komne-
Kop TeHLIMM Koga(bl) WHpmnkaTtop(bl) lMnaHnMpyemble peaynbTaTbl 00y4YeHUus
OlK- | CnocobeH npume- | OlNK-1.2 | MNpumeHsieT annapat | 3HaTb:

1 HATb 3HaHusa (Ha dyHOaMeHTanbHON - OCHOBHblE TEOpPETUYECKME TMONIOXKEHUA Nn-
NPOMEXYTOYHOM MaTeMaTUKX NMpu pe- | HeNHoW anrebpbl B paMkax n3y4yaemblx pasgeros,
YPOBHE) 3KOHOMMU- WEeHNUM TeopeTuye- | MPUMEHsIEMblE B 9KOHOMMUKE;

Yeckon Teopum npu CKUX M NPAKTUYECKNX | — OCOBEHHOCTM 1 06nacT NpUMEHEHWS NUHEN-
peLueHun npuknag- 3ajady  SKOHOMU4e- | HOM anrebpbl Anga pelleHnss npodeccuoHanbHbIX
HbIX 3ada4 CKOW Teopuu 3ajau.

YMeTb:

— pewaTtb NpakTU4eckne 3agayn MeToaammu
nHenHown anrebpbl B pamkax usy4yaembix pasge-
nos;

— aHanuaupoBaTtb MHopMauuo, Heobxoau-
MY OIS pelleHMsl NMOCTaBNEHHOW 3KOHOMUYe-
CKOM 3ajayn WHCTPyMeHTaMu JWHEeWHOW arn-
rebpbl.

BnapeTb:

— HaBblKaMy MNPUMEHEHUSI COBPEMEHHOrO
MaTeMaTU4yeckoro MHCTPYMEHTapusi ansi pelue-
HWUsi 9KOHOMMUYECKMX 3ajav;

— HaBblkamMy 00OpaboTKM  IKOHOMUYECKMX
OaHHbIX B COOTBETCTBUM C MOCTaBMIEHHON 3aja-
yen;

— HaBblkaMu aHanusa pesynbTaToB pacye-
TOB M 060CHOBaHMWS NOMYyYeHHbIX BbIBOOOB.

OlK-1.4 | Ucnonbsyetr maTe- | 3HaTb:
mMaTmyeckme MeToabl —  OCHOBbl MaTeMaTU4eCKNX METOAOB MOfe-
1 MOAenn oNTUMMU3a- | NMPOBAHUSA SKOHOMUYECKUX CUCTEM;
umMm  npu  peweHnn — 0CODeHHOCTM 1 06nacTv NpUMMEHeHWs Nu-
npuKknagHblX 3afadv | HenmHow anrebpbl Anst pelweHns npodeccuoHarnb-
HbIX 3adav.




pun

3KOHOMWYECKON Teo-

YMeTb: NPUMEHATb MeToAbl NMHENHOW anrebpbl
Ons peweHus npodeccnoHarnbHbIX 3agav.
BnapeTb:

— HaBblkaMM MPUMEHEHUSI COBPEMEHHOIO Ma-
TEMATMYECKOrO MHCTPYMEHTapUs ONsi pelleHus
3KOHOMMYECKMX 3a4au;

— HaBblkaMy 06pabOoTKM SKOHOMUYECKNX OaH-
HbIX B COOTBETCTBMM C NOCTaBIEHHOW 3aga4en;

— HaBblkaMX aHanmM3a pes3ynbTaToB pacye-
TOB M 060CHOBaHMS NOMyYEeHHbIX BbIBOOOB.

12. O6beM AUCUUNNUHBbI B 3a4eTHbIX eanHuUax/vyac. 4/144.

dopma NpoMeXyTOYHOM aTTecTaumun: 3K3aMeH

13. TpyAOEMKOCTb NO BUAaM y4ebHOM paboThbl

TpyaoemMKoCcTb
Bug yuebHow paboTbl Beero Mo cemecTpam
1 cemecTp 2 cemMecTp

AyOuTOPHbIE 3aHATUSA 68 - 68
nekumnmn 34 - 34

B TOM Yuche: npakTnyeckme 34 - 34

nabopartopHble - - -

CamocTodarensHasi paborta 40 - 40

B TOM 4Yucne: kypcoBas paborta (MpoekT) - -

dopma NpomMexyTOYHON aTtTecTaumm
(3k3aMeH —  4ac.) 36 ) 36
Wtoro: 144 - 144
13.1. CopepxaHue gUCLUUNIINHDI
Peanusauus

HanmeHoBaHue pasgena

pasgena gucuu-

Ne n/n CogepxaHue pasgena aMCcunniuHbl NAWHBI C NOMO-
ONCUUNNUHBI o
L0 OHNaNH-
Kypca, QYMK*
1. Jlekuum
Matpuubl. Buabl matpuy, (kBagpaTHas, HyneBas, egu- | https://edu.vsu.r
HWUYHasA, guaroHanbHas, cuMmmeTpudeckas). Onepauun | u/course/view.p
1.1 Matpuubl. Hag maTpuuamu (YMHOXEHME Ha 4ucrno, croxeHue, | hp?id=4764#sec
YMHOX€eHWe, BO3BeAeHNe B CTerneHb, TpaHCNoHWpoBa- | tion-2
Hue). CBoMCTBa onepauui.
o https://edu.vsu.r
OnpegenuTtens matpuubl, ero csonctea. MeTtoabl Bbl- ;
. u/course/view.p
1.2 Onpegenutenu. yncneHus onpegenutenen. MuHopsl. Anrebpaunyeckoe ho?id=4764#sec
ponornHeHue. Teopema Jlannaca. tigﬁ-s
O6patHasa maTtpuua. AnropuTM HaxoxaeHust obpatHon | https://edu.vsu.r
13 O6patHas maTpuua. PaHr MaTpuupbl. PaHr matpuubl. dneMeHTapHble Nnpeobpaso- | u/course/view.p
' MaTtpuubl. BaHUSA MaTpuLbl. OKBMBaneHTHble MaTpuubl. CTynenya- | hp?id=4764#sec
Tbii BUA MaTpuubl. BasncHbI MUHOP. tion-4
OnpeneneHne cucteMbl NUHENHbIX ypaBHeHw. Cos- | https://edu.vsu.r
o . MeCTHble, HECOBMECTHbIE, onpeaeneHHble, Heornpede- | u/course/view.p
OO6wwii BUAO 1 cBONCTBA CU- N _ o
o NeHHble CUCTEMbI NUHENHbIX YpaBHeHW. PaBHocunb- | hp?id=4764#sec
1.4 CTEMBbI JIMHEVHbIX YpaBHe- _ o .
s Hble CUCTEMbl §MHEWHbIX YypaBHeHuMW. MaTtpuyHag | tion-5
' dhopma cucTeMbl NMMHENHbIX ypaBHeHun. MeTtog obpar-
HOW MaTpuLbl.
MeTton Kpamepa. Metog Naycca. Cuctema M nuHen- https://edu_.vsu.r
MeTtoa Kpamepa. Metop _ u/course/view.p
1.5 HbIX YpaBHeHUn ¢ N HeusBecTHbIMU. Teopema KpoHe-

["aycca.

Kepa-KanennM. Ba3sncHble 1 cBoboaHble nepemMeHHble.

hp?id=4764#sec
tion-6




O6uwee, 4acTHoe 1 6asncHoe peLLeHne CUCTEM NIMHER-
HbIX YPaBHEHWN.

1.6

CucTteMbl NIMHENHbIX OfHO-
pOOHbIX ypaBHEHUN. PyHOa-
MeHTanbHas cuctema pe-
LUEHWNIA.

OnpepneneHne cnuctembl NMHENHbIX OAHOPOAHLIX ypaB-
HEeHUKn, yHOAMEHTanNbLHON CUCTEMbl pelueHunin. Teo-
pema o6 obLem peleHnn cucTembl NUHENHBLIX OLHO-
POAHbIX YpaBHEHWUIA.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-6

1.7

Mopgenb MHorooTpacnesom
3KOHOMMUKM JleoHTbeBa.

JInHeliHble GanaHcoBbIE CUCTEMBI B 3KOHOMWKE Ha Npu-
Mepe MOAenv MHOroOTPacreBoON 3KOHOMUKU JIEOHTb-
eBa. [lpoayktmBHble mopenu JleoHTbeBa. Kputepumn
NpoAyKTMBHOCTW Modenu JleoHTbeBa.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-8

1.8

BekTopHOE NpoCTpaHCTBO.

BekTopbl Ha nnockocTn u B npoctpaHcTee. Onepauun
Ha[ BeKTopamu, KonnuHeapHble BekTopbl. CkanspHoe
npoun3BeaeHne BEKTOPOB, ero ceorncTea. lNpoekunn Bek-
TOopa Ha ocb. [MoHATME n-MepHOro BekTopa. BekTopHoe
NpoCTpaHCTBO. PaamepHoCcTb 1 6a3nc BEKTOPHOro npo-
cTpaHcTBa. EBKNMMAOBO NpOCTPaHCTBO.

https://fedu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-10

1.9

JInHenHasa 3aBUCUMOCTb
BEKTOPOB. basuc u paHr cu-
CTEMbl BEKTOPOB.

JInnenHasa kombuHaumsi BekTOpoB. JIMHENHO 3aBucK-
Mble W JIMHENHO He3aBUCMMblE CUCTEMbI BEKTOPOB.
CBolicTBa NMHEHO 3aBUCKMMOW CUCTEMBI BEKTOPOB. ba-
31C N paHr CUCTEMbI BEKTOPOB. Pa3noxeHne BEKTOPOB
no 6asucy. MaTpuua nepexoga oT ogHoro 6asuca K

fipyromy.

https://fedu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-10

1.10

JlnHeliHbIe onepaTopbl.

OnpepeneHvne nuHerHoro onepatopa. Matpuua nu-
HelHoro onepaTopa. Teopema O CBA3W MaTpuubl of-
HOro 1 TOrO e onepaTopa Ans pa3Hbix 6a3ncos.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-10

1.11

CobcTBEHHbIE 3HAYEHNS 1
COBCTBEHHbIE BEKTOPbI MNn-
HelrHoro oneparTopa.

OnpeneneHne cob6CTBEHHOrO 3Ha4eHMs U COBCTBEH-
HOro BEKTOpa NMHENHOro onepartopa. Xapakrepuctunye-
CKOe ypaBHeHMe nMHenHoro onepartopa. CeoncTea cob-
CTBEHHbIX 3Ha4YeHUn mMaTpuubl JIMHEWHOro oneparopa.
[wvaroHanbHaa dopma maTtpuubl JIMHEMHOro onepa-
Topa.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-10

1.12

KBagpatnyHblie dhopMbl

OnpepneneHune kBagpaTudHon dopmbl. MaTpuua kBaa-
patnyHon cpopmbl. [MpeobpasoBaHne kBagpaTUYHOWN
dopMbl. KaHOHMYECKMIA U HOpMarbHbIN BUA KBagpaThy-
How cpopmbl. MeTop, JlarpaHka. 3akoH MHepUUM KBaa-
paTnyHblX opM. [lonoxuTenbHO (oTpuuaTensHo)
onpefeneHHole KBagpatuyHble dopmbl.  Kputepun
CwunbBecTpa. JInHenHas mogens TOProsnu.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-10

1.13-
1.14

OnemeHTbl aHanUMTUYECKON
reomeTpuu

Cuctembl koopauHaT. YpaBHEHUe NpAMON: C YrioBbIM
koadbdumumeHTom, oblee, B oOTpe3kax. YpaBHeHue
nyyka npsimMblX, ypaBHEHWE NPAMON, NPoOXoasLlen ye-
pes3 ABe AaHHble TOYKU. YTon Mexagy ABYMS MpsAMbIMU,
YyCNoBMSA napannenbHOCTM W NepneHanKynsapHOCTL.
OKpyXHOCTb: onpegeneHve, KAHOHNYECKOe ypaBHEHUe
N cBOWCTBa. JNNUMC: ornpegeneHve, KaHOHUYecKoe
ypaBHeHune 1 cBoncTea. [unepbona: onpeaeneHue, Ka-
HOHMYeckoe ypaBHeHue 1 cBovicTea. [apabona: onpe-
AerneHve, KaHoHM4eckoe ypaBHeHue u csovictBa. O6-
LLas TeopUst KPMBBLIX 2-ro nopsiaka.

lMnockocTb: o6Llee ypaBHeHMe, MOHATUE HOPMAarbHOro
BeKkTopa. YacTHble criyyan pacrnoroxeHUs nnockocTn B
KOOPOWHAaTHOM MpPOCTpaHCcTBE. Yronm mexgy Mnrocko-
CTAMU, YCMNOBUS MapannensHOCTN U NepneHanKynspHo-
CTW OBYX MNNOCKOCTEN.

MpaAmMas B MpoOCTpaHCTBE: MOHATME HanpaBnALWEro
BEKTOpa, KaHOHM4YecKoe ypaBHeHWe npsiMon, obliee
ypaBHeHue. BaavMmHoe pacnonoxeHne AByX MpsAMbIX B
npocTpaHcTBe. Yron mexay npsamsiMu. BaammHoe pac-
NONoXXeHne NPSMOK 1 NIOCKOCTU. YTon Mexay npsiMon
M NIIOCKOCTBLIO. YCoBMA NapannensHocTn n nepneHam-
KynsipHocTM npsmMon u nnockoctu. O630p noBepxHo-
CTeun 2-ro nopsigka.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-13




1.15

OnemeHTbl BbIMYKJ1Oro aHa-
nm3a

Bobinyknble MHOXecTBa B npocTpaHcTBe R". lNMonynpo-
CTpaHCTBa, BbINyKNble MHoOrorpaHHole obnactn. Cu-
CTEeMbl JIMHENHbIX HEPABEHCTB U UX reOMEeTPUYECKUi
CMbICM. YTNOBblE TOYKM BbIMYKIbIX MHOFOrpaHHbIX 06-
nacten. leomeTpuyeckne NnpuMepbl KpanHux (YrioBbiX)
Touyek. basuncHble 1 Heba3ncHble KOMMNOHEHTLI KpaHen
TOYkM. Anrebpaunyeckasl XxapakTepucTuKa KpawmHewn
TOYKM nonuagpa (MHororpaHHuka). Bbinyknas o6o-
noyka cuctembl Tovek B R"

1.16

Knaccudmkaums 3agay n
Moaenen matemMmaTu4ecKoro
nporpaMmMmmnpoBaHus.

JInHenHoe, HenvHenHoe, BbINyKNoe, HeBbINyKoe, Le-
NOYNCIIEHHOE, YaCTUYHO — LENOYMCIIEHHOE, CTOXacTu-
Yyeckoe 1 AnHamuyeckoe nporpammMmmpoBaHne. Moaenb
TpaHcnopTHoW 3agayn. Mogene nnaHMpoBaHWs NPou3s-
BOACTBa Ha npegnpuatun. Mogenb 3agaym O guere.
Mogenb 3aga4yv o HasHavyeHun. JInHeriHas moaenb oo-
MeHa.

1.17

HavanbHble cBeaeHust o Me-
Togax ontummusaumn. Teo-
pus ABOMCTBEHHOCTW.

lMpumepbl 3KOHOMUKO-MaTeMaTUYeCcKnx Mogenen, npu-
BOOALWMX K 3adavam NMHENHOro NporpaMMMpoBaHUS.
MaTemaTnyeckass noCcTaHOBKa 3agayv NMHENHOro Mpo-
rpammupoBaHusa. Obuwas, craHgapTHas M KaHOHWYe-
ckas 3agaya NMMHeNHoro nporpammupoBaHus. [Mpuse-
AeHve 3a4avv NMHENHOro NPOrpaMMUPOBaHUS K KaHO-
HMYeckoMy BMAy. 3anvcb 3agayvn NMHENHOro nNporpam-
MUPOBaHWA B MatpuyHom Buge. 'eomeTpuyeckas WH-
TepnpeTauus 3agadv NMMHENHOro NPoOrpaMMmnpoOBaHns B
cnyyae AByx nepemeHHbIX. ['paduryeckun metog peLue-
Hus. PelweHve 3agad NMMHEMHOro NporpamMMuMpoBaHus
meTogom nepebopa BeplnH. CuMnnekc-meToq peLue-
HVS 3a4a4y MMHENHOro MpPorpamMmmMmMpoBaHus. ANropuTm
cumnnekc-metoaa. HaxoxageHne ucxogHOro AonycTu-
moro 6a3nca. Metoa nckyccteseHHoro 6asuca. MNoxHatne
O B3aUMHO-ABOWCTBEHHbIX 3adavax fMHENHOro npo-
rpammupoBaHns. OCHOBHblIE TeOpeMbl [OBONCTBEHHO-
cTu.

2. NpakTuyeckue 3aHATUA

2.1

Matpuubl. Onepauun Hag
MaTpulamu.

Onepauuu Hag maTpruamm (YMHOXEHWE Ha Y1cro, Cro-
XeHne, YMHOXeHue, TpaHcnoHuposaHue). CsorcTBa
onepauuin. PelueHne 3agay ¢ 9KOHOMUYECKUM coaep-
XaHueM, C MCNoMNb30BaHNEM U3yYeHHbIX onepauni Hag
MaTpuuamm.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-2

2.2

OnpenenuTtenu, metoapbl UX
BbIYNCIEHNS.

BbluncneHvne onpegenutenen BTOporo U TpeTbero no-
psgka: MeTodoM TpeyronbHuKa; € UCMNOoMNb30BaHUEM
CBOWCTB onpefenntens, ¢ UCNosib30BaHWEM TeopeMbl
Jlannaca. BbluncneHne onpegenuTenen BbICLUMX MO-
psOKoB.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-3

2.3

O6paTtHasa maTpuua.

HaxoxaeHvne obpaTHOM MaTpuubl C MOMOLLLIO MPUCO-
eaQVHEHHOW MaTpuulbl U C MOMOLLBID SreMeHTapHbIX
npeobpasoBaHui.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-4

2.4

PaHr maTpuubl.

HaxoxpgeHue padra matpuupbl. OnpegeneHve Makcu-
MaribHOro Yncrna fMMHENHO He3aBUCUMMbIX CTPOK (CToNG-
LOB) MaTpuubl.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-4

2.5

Cucrtembl NMMHENHLIX YpaB-
HeHun. MeTtoa Kpamepa.
MeTtoa obpaTHon maTpulpbl.

PelweHne maTtpuyHbixX ypaBHeHU. PelueHne cuctemsl
NVHEerHbIX ypaBHeHUN MetodoMm Kpamepa, meTogom
obpaTHoM MaTpuubl. PelleHue 3agay ¢ 3KOHOMUYECKNM
cofepXaHuem, C UCMoNb3oBaHNEM CUCTEM JMHENHbIX
ypaBHEHUN.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-5

2.6

Cucrtemsl NUHENHBLIX YpaB-
HeHu. MeTop Naycca. Me-
Top XoppaHa-laycca.

PeweHne cucTteMbl NUHENHbIX ypaBHEHUW METOLOM
["aycca, meTopgom XKopaaHa-laycca. PelueHuve 3agay ¢
3KOHOMUYECKUM COoAepKaHWeM, C UCMOSb30BaAHUEM CU-
CTEM NNHENHbIX YPaBHEHUN.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-6

2.7

Obuwee n 6asncHoe pelue-
HME CUCTEM NIMHENHbIX

HaxoxgaeHvne obuwiero n 6a3nCHOro pelleHus cuctem
NVHENHbIX ypaBHEHUN. HaxoxgeHwne

https://edu.vsu.r
u/course/view.p




ypaBHeHuin. Cuctema pyH-
JaMeHTanbHbIX peLleHnn
CUCTEMBbI MMMHEWNHbIX OOHO-
POAHbIX YpaBHEHUIA.

dyHOaMeHTaNnbHOW CUCTEMbl pPELUEHUN CUCTEMbl Nu-
HeNHbIX YypaBHEHUN.

hp?id=4764#sec
tion-6

2.8

Mopenb JleoHTbeBa.

Onpep,eneHme NPOAYKTMBHOCTU MaTpuubl. PeweHne
3agay c npuMmeHeHnem moaenmn MHOFOOTpaCﬂeBOVI 9KO-
HOMUKM JleOHTbEBA.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-8

2.9

BekTopHOE NpOCTPaHCTBO.

Onepauuun Hag BekTopamu. CkanspHoe npov3BeaeHue
BEKTOPOB, ero ceovcTea. OnpegeneHne NUHENHON 3a-
BMCUMOCTM N HE3aBUCUMOCTU BEKTOPOB. PasnoxeHue
BeKTOpOB no 6asuncy. MaTtpuua nepexoga ot ogHoro 6a-
31ca K pyromy.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-10

2.10

JInHenHble onepaTtopbl.

OnpegeneHne nuHenHocTu onepartopa. HaxoxaeHue
MaTpuubl MMHENHOrO onepartopa. Ans pasHblix 6a3ncos.

https://fedu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-10

2.11

CobcTBEHHbIE 3HaYeHUs K
COBGCTBEHHbIE BEKTOPbI M-
HelHoro onepaTopa.

HaxoxaeHne cobCTBEHHbIX 3HaYEeHWU U COBCTBEHHbIX
BEKTOPOB JMHENHOro onepaTopa. [MpuBedeHve mat-
pviLbl NIMHEMHOTO onepaTtopa K AvaroHarnibHOMy BUAY.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-10

2.12

JInHenHasa moaens Top-
roBnu.

HaxoxaeHne COOTHOLIEHWI HauMoHalbHbIX AOXOA4O0B
CTpaH ans c6anaHcMpoBaHHOW TOPTOBIN.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-10

2.13

KBagpaTunyHbie popmbl.

HaxoxgeHne kBagpatuyHOM OOPMbl COOTBETCTBYHO-
Len 3agaHHon maTtpuue. OnpeaeneHne kBagpaTuyYHOW
dopmbl B MaTpuyHoM Buae. KaHoHMYeCKNiA 1 Hopmarnb-
HbIn BMA KBagpaTtuyHon hopmbl. MeTtop JlarpaHxa. Vc-
crnegoBaHMe KBagpaTW4HOW PopMbl Ha 3Hakoonpede-
neHHoctb. Kputepuin Cunbeectpa.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-10

2.14.

OnemeHTbl aHanUTUYECKON
reomeTpuu.

YpaBHeHME NPSMON: C YrnoBbIM k03 PULNEHTOM, 06-
liee, B OTpe3kax. YpaBHEHUE MyyKa NpsiMbIX, ypaBHe-
HWE MPSMOW, NPOXOAALLEN Yepe3 ABE AaHHble TOYKM.
Yron mexagy ABYMsi MpSAMbIMUY, YCITOBUS NapannernbHo-
CTU 1 NeprneHauKkynsapHocTn. OKpyXHOCTb. Annunc. Mv-
nepbona. Mapabona. MNMnockocTb: o6Llee ypaBHEHUE,
MOHATME HOpMarbHOro BekTopa. YacTHble crnyvau pac-
MOMOXXEHNS NITOCKOCTU B KOOPAMHATHOM MPOCTPaHCTBE.
Yron mexagy nriockoCTsMM1, YCNOBUSA NapannensHOCTU 1
neprneHauKynapHocTu AByx nrockocten. lpamas B
NPOCTPaHCTBE: KAHOHNYECKOe ypaBHEHVe npsiMon, 06-
Lee ypaBHeHue. B3anmHoe pacnonoxeHue OByx nps-
MbIX B MPOCTPAHCTBE. Yron Mexagy npsmbiMy. Baanwm-
HO€e pacnosioXkeHne NpsiMON M NITOCKOCTU. Yron Mexagy
NPsAIMOM 1 MIIOCKOCTbIO. YCIMOBMSA NapannenbHOCTU U
nepneHAMKyNApPHOCTU NPSAMON U NIIOCKOCTU. PelueHne
3a4a4y C 9KOHOMUYECKUM CofepKaHMeM, C UCMONb30Ba-
HWEM 3/1EMEHTOB aHaNUTUYECKON reoMeTpuUMm.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-13

2.15.

OnemeHThI BbIMNYKIIOro aHa-
n3a.

CuncTeMbl NMMHENHBLIX HEPABEHCTB U X FTEOMETPUYECKUIA
CMbICM. YTNOBble TOYKM BbINYKIbIX MHOFOrpaHHbIX 06-
nacten. leomeTpuyeckne npumMmepbl KpanHUX (YrroBbiX)
Touyek. basncHble 1 Heba3ncHble KOMMNOHEHTLI KpaHen
Toukn. Anrebpavyeckas xapakTepucTuka KpawHen
TOYKM MOnmagpa (MHOrorpaHHuka).

2.16.

3agayn mateMaTu4eckoro
nporpaMmmMmnpoBaHms.

3apgava 06 ncnonb3oBaHUKM pecypcoB. 3agauu o gueTe.
3apadva o 3arpyske obopyaoBaHus. JInHenHas mMogernb
obmeHa.

2.17.

MeTogbl oNTUMU3aLNN.

PelweHune 3agay NMHENHOrO nporpaMmmMmpoBaHun4.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

HanmeHoBaHue pasgena

| Bugpl 3aHaTUR (4acos)




Ne ONCUUNNKUHBI CamocTtoatenbHasa| KoH-
Jlekumn | lNMpaktnyeckme Bcero
n/n pabota Tponb
1. MaTtpuubl. Onpegenurenu. 6 8 6 20
2. | CucTtembl IMHEVHbIX YPaBHEHWN. 8 8 6 22
3. | BekTopsl. 6 6 8 20
4. | KsagpaTtu4iHbie hopmbl 4 2 6 12
5 OnemMeHTbl aHanUTUYECKON reoOMETPUN. 6 6 6 18
OneMeHTbl BbINYKINOro aHanumaa.
Knaccudumkaums 3agay n mogenen ma-
TemMaTU4YecKoro NporpaMMmnpoBaHUS.
6. 4 4 8 16
HavyanbHble cBegeHus 0 MeToaax onTu-
Mnsaunn. Teopnsa oBONCTBEHHOCTU.
KoHTponb: 36 36
UTtoro: 34 34 40 36 144

14. MeToaun4yeckume ykasaHus ans oby4aromxcsi N0 OCBOEHUIO ANCLUNIIUHDI:

[ns ocBOEHUSA AncUMNNNHBLI 0ByYakLWMMcs Heo6xo0AMMO paboTaTh C NEKLMOHHBIMU MaTepuanamm
(koHCMEeKTaMn neKkunn) N NPakTU4eCKMMN 3agaHuaMn, pasMelleHHbIMY Ha obpa3oBaTenbHOM noprane
QYK «MexpgyHapogHas norucTuka. JInHenHas anrebpa»/ - URL:
https://edu.vsu.ru/course/view.php?id=4764, OCHOBHOW 1 AOMNONHUTENBHOW NMUTEPATYPOK, BbIMOSHATL 3a-
AaHUS Ha NPAKTUYECKMX 3aHATUSIX U B MPOLIECCE CaMOCTOATENbHOM paboThl, NPOVTU TeKyLiMe aTTecTa-
Lmn.

[ononHuTenbHble METOAMYECKME PEKOMEHAALMM MO BINOMHEHMIO NPAKTUYECKUX 3a4aHUA, a TakkKe
3amMeyaHnsi No pesynbTaTaMm MX BbIMONHEHMS MOryT pasmewatbes Ha noptane YK «MexagyHapoaHas
noructuka. JlnHenHasa anrebpa»/ - URL: https://edu.vsu.ru/course/view.php?id=4764 B Buge nHameuay-
anbHbIX KOMMEHTapueB 1 hannos obpaTHOM CBS3N, COOBLLEHN hopyMa N APYrMX SNIEMEHTOB MEKTPOH-
HOro Kypca.

Buabl camoctoaTenbHoM paboTbl: NpopaboTka NeKkuun, AOMONHEHMe NeKUMin C MCNofb30BaHNEM
y4yebHOM 1M Hay4yHOW NUTepaTypbl; BbINOMHEHWE AOMALUHMX 3adaHuin (MPaKTUYEeCKUX U TeopeTUYecKmX);
MOArOTOBKA K MPAKTUYECKNM 3aHATUSM, KOHTPOSIbHBIM paboTam, TEOPETUYECKMM ONPOCaM.

15. Nepe4yeHb OCHOBHOM U AONOJNIHUTENILHON NUTEpPaTypPbl, PECYPCOB UHTEPHET, HEOOXO-
ANMbIX AN OCBOEHUA AUCLUNIINHDI

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK

Bbicwas mamemamuka 015 skKoHomucmos : y4yebHuk / H. L. Kpemep, b. A. Mymko, Y. M. Tpu-
wuH, M. H. ®pudman ; ped. H. L. Kpemep. — 3-e u3d. — Mockea : KOHumu-/[aHa, 2017. — 482 c. :
1 epagp. — (Bonomoli ¢oHO pocculickux y4ebHukos). — Pexum Oocmyna: rno noonucke. —
URL: https://biblioclub.ru/index.php?page=book&id=684732 (dama obpauwjeHusi: 01.03.2024). —
ISBN 978-5-238-00991-9. — Tekcm : 971€KMPOHHbIU.

lopnay, b. A. JluHeliHas aneebpa u aHanumu4veckass ezeomempusi : y4ebHuk / b. A. Nopnay. —
Cankm-lemepbype : flaHb, 2017. — 300 c¢. — ISBN 978-5-8114-2717-8. — Tekcm : 351eKMpPOH-
HbIl // JTaHb : anekmpoHHo-bubnuomeyHas cucmema. — URL: https://e.lanbook.com/book/99103
(0ama obpauwjeHus: 01.03.2024). — Pexum docmyna: dnsi asmopu3s. nonb3oeamerned.

6) mononHuTenbHas nuTeparypa:

Ne n/n HcmoyHuk

Bbicwas mamemamuka. pakmukym 058 cmyOQeHmo8 mexHUYECKUX U 3KOHOMUYECKUX crieyu-
anbHocmel : y4ebHoe riocobue / I. H. lopenos, b. A. lopnay, H. JI. [JodoHosa [u Op.] ; nod
3 obuweli pedakyuel b. A. Nopnavya. — CaHkm-llemepbype : JlaHb, 2020. — 676 c. — ISBN 978-
5-8114-4423-6. — Tekcm : aneKmpoHHbIl // JlaHb ;| anekmpoHHO-6ubnuomeyHas cucmema. —
URL: https://e.lanbook.com/book/140738

Hosukos, A. W. ViccnedosaHue onepauyuli 8 3koHoOMuUKe : y4ebHuk / A. U. Hosukos. — 3-e u3d. —
Mockea : Jawkoe u K°, 2022. — 352 c. : un., mabn., epag. — (YuyebHbie usdaHusi dnsi 6akanaspos).

4 - Pexum docmyna: no rnodnucke. -
URL: https://biblioclub.ru/index.php?page=book&id=622062 (dama obpauweHus: 01.06.2022). —
bubnuoep. 8 kH. — ISBN 978-5-394-04810-4. — Tekcm : 951€KMPOHHbIU.

5 Jlobkosa H.N., Makcumos FO.[., Xeamoe tO.A. Bbicwas mamemamuka 05151 9KOHOMUCMO8 U Me-

Hedxepos : YuebHoe nocobue. - [OnekmpoHHbIl pecypc] / [od ped. KO.A. Xeamosa. — CI16.:



https://edu.vsu.ru/course/view.php?id=4764
https://biblioclub.ru/index.php?page=book&id=684732
https://e.lanbook.com/book/140738
https://biblioclub.ru/index.php?page=book&id=622062

UN3damenbcmeo «JlaHb», 2018. - 520 C. - Pexum docmyna:
https://e.lanbook.com/reader/book/110909/#2

banduH, K.B. Mamemamuydeckoe npozpammupogaHue : y4ebHuk / K.B. banduH, H.A. Bpbisea-
nos, A.B. Pykocyees ; nod obuw. ped. K.B. banduHa. — 2-e u3d. — Mockea : [Jawkoe u K°, 2018. —
218 c. : un. — URL: https://biblioclub.ru/index.php?page=book&id=112201. — ISBN 978-5-394-
01457-4

B) MHOPMALIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumanbHble pecypchbl MHTEPHET)™:
Ne n/n McTouHMK
1 Kamanoe 3HE BI'Y. — URL: https://lib.vsu.ru/
2 3EC UN3zdamernbcmea «flaHb» — <URL:http://www.e.lanbook.com/
3 OEC «YHusepcumemckasi bubnuomeka Online» — <URL.:http://www.biblioclub.ru/
4 latisopoHckasi C.A. QYK «MexdyHapodHas ioeucmuka. JluHeliHasi aneebpay/ -
URL.: https://edu.vsu.ru/course/view.php?id=4764
5 Espocmam. — URL.: https://ec.europa.eu/eurostat
6 Muposas cmamucmuka. — URL: https://world-statistics.org/

16. MepeyeHb y4eOHO-MeTOANYECKOrO ob6ecnevyeHns ANs CaMOCTOATEeNbHOM paboTbl

Ne n/n UcmoyHuk
Koxcniekmbi nekyud, pasmeweHHble QYK « MexdyHapoOHasi noeucmuka. JluHeliHas anzebpay/ -

L URL.: https://edu.vsu.ru/course/view.php?id=4764

5 BadaHus Onsa npakmu4veckux 3aHamud, pasmewieHHble Ha OYK «Mupoeasi akoHomuka. JluHed-
Has anzebpay/ - URL: https://edu.vsu.ru/course/view.php?id=4764
UankuH, A. C. 3alayu ¢ peweHuUsMU Mo 8bicwel MameMamuke, meopuu eeposimHocmed, ma-
memamu4ecKkol cmamucmuke, MamemMamu4ecKoMy rpogpaMmMmuposaHuro ;| y4ebHoe nocobue /

3 A. C. lWankuH, B. A. WWankuH. — 10-e u30d., cmep. — Mockea : Jawkos u K°, 2021. — 432 c. : un.,

mabrn., epag. — (YyebHbie uzdaHusi Ons bakanaspos). — Pexum docmyna: no noonucke. —
URL: https://biblioclub.ru/index.php?page=book&id=684406. — bubnuoea.: c. 428. — ISBN 978-5-
394-04457-1. — Tekcm : 371€KMPOHHbIU.

17. O6pa3oBaTesfibHble TEXHOJNIONMU, UCMNOJb3yeMble NpuU peanusauum y4yebHOU AucCLM-
NAWHbI, BKNKOYass AUCTaHUUOHHbIe obOpa3oBaTtenbHble TexHonorum (AOT, aneKkTpoHHoOe
oby4yeHue (J0), cmewaHHOe OOyyYeHUe):

AvcumnnuHa peanusyeTcs C NPUMEeHEHUEM 3NEMEHTOB 3MEKTPOHHOIO 00YYeHNst N ANCTaHLMNOH-
HbIX obpasoBaTenbHbIX TexHorornm (A0OnOOT) («ONEKTPOHHBLIN YHUBEPCUTET).

18. MaTepnanbHO-TEXHU4YECKOEe obecneyeHme ANCLUMUNSIUHDI:

CneumnanunsnpoBaHHasa mebernb, NPoeKkTop, HOYTOYK, SKpaH

MNMporpammHoe obecneveHune

Office Standard 2019 Single OLV NL Each AcademicEdition Additional Product,
Win Pro 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR

HeunckntountenbHble npaea Ha 1O Dr. Web Enterprise Security Suite KomnnekcHas
3awmta Dr. Web Desktop Security Suite

19. OueHou4HbIe cpeacTBa ANns NPoOBeAEHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTauum

MopsOoK OLEeHKN 0CBOeHNs obyyatoLmmMmncs y4eGHoro matepuana onpegaensieTcs coaep-
XaHWeM crneayoLLUmx pasnenos AMCUUNINHLI:

UHankaTop(bl
Ne HanmeHoBaHue pas- KomneTteH- A P(&l)
OOCTWDKEHNS OueHouYHble cpeacTBa
n/n Jena gucuunnuHbl umnsa(un)
KOMMEeTEHLMM
OlK-1.2 Mpume-
OrliK-1 P lNpakmuyeckue 3adaHus
HAeT  annapart N
MaTpuubl. Onpegenu- CnocobeH Teopemuyeckul onpoc Net1
1. dyHOaMeHTanb-
Tenwu. NPUMEHSATb o KoHmponbsHas paboma Ne1
HOW MaTeMaTuKu
3HaHUA (Ha Tecm
npu  peLueHun



https://e.lanbook.com/reader/book/110909/#2
https://biblioclub.ru/index.php?page=book&id=112201
http://www.e.lanbook.com/
http://www.biblioclub.ru/
https://ec.europa.eu/eurostat
https://biblioclub.ru/index.php?page=book&id=684406

UHankaTop(bl
Ne HanmeHoBaHue pas- KomneTteH- A P(e1)
OOCTUXKEHUS OueHouHble cpeacTBa
n/n jena ANCcUUnvHbI ums(n)
KOMMEeTEHL MM
NpoMexy- | TEOPEeTUYECKNX
TOYHOM N MNpaKTUYeCKmX
YPOBHE) 3agay 9KOHOMMU-
9KOHOMU- Yeckon Teopun
Yyeckom OrK-1.2
Teopun OriK-1.4 Uc-
npu pelle- | nonb3yeT mare-
HUA  Npu- | MmaTU4eckme me- lMpakmuyeckue 3adaHus
> CucTeMbl NMHENHbIX KnagHbIX TOoObl U MoAenu Teopemuyeckut onpoc Net
" | ypaBHEHWM. 3afad onTMMmnsauuu KonmponbHas paboma Ne2
npu  peLueHnn Tecm
npuKnagHblX 3a-
4ay 3KOHOMMYe-
CKOW Teopum
lpakmuyeckue 3adaHusi
OllK-1.2 N
3. | BekTopsbl. Teopemuyeckud onpoc Ne2
OriK-1.4
KoHmposnbHas paboma Ne3
lpakmuyeckue 3adaHus
4. | KsagpatnyHblie opMbl OrK-1.2 p
KoHmposnbHas paboma Ne3
OnemeHTbl aHanNUTU4e-
CKOW reomeTpumn. Arne-
5. b OrK-1.4 lMpakmuyeckue 3adaHus
MEHTbI BbIMYKMNOro aHa-
nmaa.
Knaccudwmkauns sagav
1 Moaenen matemaTtu-
YecKoro nporpamMmmMmpo-
6. | BaHus. HavanbHble cBe- OrK-1.4 lMpakmuyeckue 3adaHus
OeHus 0 MeTodax onTu-
Musaunn. Teopus oBown-
CTBEHHOCTMW.
lNepeyeHb sornipocos, npumep KM
lMpomexyToyHas aTTectauusi, hopMa KOHTPOSs — 9K3aMeH
npugedeHbi 8 11.20.2

20. TunoBbIe OLEHO4YHbIE CpeacTBa U MeToauYeCcKue matepuarnsl, onpeaensioLwue npowue-
Aypbl OLleHUBaHUA

20.1. TeKywMin KOHTPOIb YCNEBaeMoOCTHn

KoHTponb ycneBaeMoCcTv No AUCUMMINHE OCYLLECTBASETCA C MOMOLLBIO CeayoLWwmxX OLEHOYHbIX

cpencTs:
20.1.1 NepeyveHb NpPaKTUYECKNX 3a8aHUN

BbInonHaTL onepauun Hag MaTpuLlamMu.
Belunenats onpegenutenu (MeToq TpeyrofbHuka, npaswuno Jlannaca).
HaxoguTb ob6paTtHyto maTpuuy (2 cnocoba).
Haxoaute paHr maTpuubl.
PewwuTtb MmaTpnyHoe ypaBHeHMe.
PewaTb cuctemy ypasHeHun, metogom Kpamepa, Naycca, >KopaaHa-laycca.
HaxogunTb 6a3ncHble pelueHns CUCTEMbI NIMHENHBIX YPaBHEHWN.
Haxoautb doyHAaMeHTarnbHy0 CUCTEMY PELLIEHUIN CUCTEMBI JITMHENHBIX YPaBHEHWA.
BbISACHUTL NpoAyKTUBHA N MaTpuua.
10. Bbluncnatb Heob6xoanMbIi 06 beM BanoBOro Bbinycka no otpacnsam (Mogens JleoHTbeBa).
11. OnpepgensaTtb 06pa3ytoT N BEKTOpbI 6asuc.
12. Pa3noxuTb BeKTOp No BekTopam H6asuca.
13. BbISCHATb ABNAOTCS NN BEKTOPLI NIMHENHO 3aBUCUMbIMWN (HE3ABUCUMbIMM).
14. TlpoBepuTb ABNSETCHA U onepaTop SIMHENHbIM.
15. Haxoautb maTpuuy onepatopa B HOBOM basuce.
16. HaxoanTb COBCTBEHHbIE 3HAYEHMS U COOCTBEHHbIE BEKTOPbI NIMHEMHOIO onepartopa.
17. HaxoauTb COOTHOLUEHME HaUMOHarnbHbIX AOXOA0B CTpaH Ansd cbanaHcMpoBaHHOW TOProBIw.
18. HaxoagwuTb KBagpaTU4Hyo PopMy, COOTBETCTBYIOLLYIO MaTpuLe.
19. TlpuBOAUTbL K KAHOHMYECKOMY BMAY KBagpaTUYHYyO hopMmy.

CoNoA~LWONE



20. WccnepoBaTb Ha 3HakoonpeaeneHHOCTb KBaapaTUYHyo chopmy.

21. CocTaBuTb ypaBHEHNE MHOXECTBA TOYEK, PAaBHOYAANEHHbIX OT AAHHOW TOYKM U OT JAHHOW NMPSIMOM.

22. [aHbl BepwuHbl TpeyronbHuka. CocTaBuUTb ypaBHEHWE MeAWaHbl U BbICOTbI, MPOBEAEHHON U3 BEPLUMHbI AaH-
HOro yrna; ypaBHeHne GuccekTpuchbl 4aHHOTO BHYTPEHHETO yrna.

23. HawTtu ypaBHeHMe NnocKoCcTu, Mpoxoasen Yepes 4aHHY0 NPAMY0 Y JaHHYH TOYKY.

24. CocTaBUTb KAHOHMYECKNE YPaBHEHUSI MPSIMOW, NPOXOASLLEN Yepes3 OaHHYH TOYKY U NeprneHauKynsipHO nnoc-
KOCTU, MpoxogsLLen yepes Tpy AaHHbIE TOUKM.

25. CocTaBuTb ypaBHEHME OKPYXHOCTU, ANAMETPOM KOTOPOM CIYXXUT OTPE30K JaHHOW NPSAMON, OTCEYEHHbIN AaH-
How runepbornon.

26. [Onsa npousBoacTBa ABYX BMAOB msgenuin A n B npeanpusatue ncnonb3yeT Tpy Buaa cbipbs. [pyrue ycnosus
3afayu npvBeeHbl B Tabnuue.

Hopmbl pacxoapbl Cbipbsa HA OAHO U3aenue, Kr O6Lwee konn4ecTBo
Bua ceipes : ?4 P B CbIpbSl, KI
I 12 4 300
Il 4 4 120
1] 3 12 252
Mpnbbinb OT peanusaumm oa- 30 40
HOro nu3genus, geH.en.

CocTaBuTb Tako NfaH BbiNyCka NpoayKuuKn, Npu KOTOPOM Npubbinb NpeanpusaTus OT peanu3auumn npoaykummn
OyaeT MmakcumanbHOM NPU YCNoBMK, YTO M3aenuii B Hago BbiNyCTUTbL HE MeHee, YeM n3agenui A.
27. PauuvoH ans nuTaHus XMBOTHbIX Ha depme COCTOUT M3 ABYX BMAOB kopMoB | u Il. OguH kunorpamm kopma |
ctouT 80 aeH. Ea. n cogepxunt:1 ea. xupos., 3 eq. 6enkos, 1 ea. yrneBodos, 2 eq. HATpaToB. OAQWH Kunorpamm Kopma
Il ctonT 10 geH. eq. v cogepxut:3 eq. xupos, 1 en. 6enkos, 8 ea. yrneronos, 4 ea. HUTpaToB. CoctaBuTb Hanbonee
AeLLeBbl paunoH NTaHKs, obecneuYnBaoLLnn XXNPOB He MeHee 6 ea., benkoB He MeHee 9 ef., YINEBOAOB HE MeHee
8 en., HuTpaToB He MeHee 16 ea.
28. Ha aByx aBTOMaTtM4ecKuMx NUHUSIX BbIMyCcKaloT annapartbl Tpex TMnoB. [pyrve ycnoBus 3agavv npuBeaeHbl B
Tabnuue.

Tun annapata |_|pOI/I3BOD,I/IvTeJ'IbHOCTb pabotbl | 3aTpaTbl Ha paboTy NUHWIA, OEH. Mnam, w.
MNVHWIA, WT. B CYTKK el.. B CyTKu
1 2 1 2
A 4 3 400 300 50
B 6 5 100 200 40
C 8 2 300 400 50

CocTaBuTb Takow nnaHx 3arpy3kn CTaHKoOB, YTOOBbI 3aTparhbl Obinu MUHUMaAIbHbIMU, @ 3aaHne BbINMONTHEHO HEe
6onee yem 3a 10 cyToOK.

20.1.2 NMucbMeHHble TeopeTUYecKme onpochl

TeopeTtnuyeckum onpoc Nel1. Matpuubl. Onpegenutenu. CucteMbl JIMHENHbIX YPaBHEHUN.
1. OnpepeneHve maTpuLbl.

2.  OnpepgeneHue kBagpaTHOW MaTpuLbl.

3. Ceoncrtea onepauun CyMMMpOBaHNS MaTpuL.

4. Hawntn Te npounsBeneHus matpul, AB n BA, KOTOpble CYLLECTBYOT, OOBACHUTL

1 -1 2 -1
A=|0 3 4, B=| 2
1 -2 5 5

5. Onpegenexne onepauumn TpaHCNOHMPOBAHME MAaTPULbl, CBOUCTBA.
6. OnpegeneHve onpefenuTens BTOPOro nopsiaka.
7. CponcTtea onpegenutens.
8. Bbluucnutb onpegenutens MatpuLbl:
-2 0 1
A=| 1 2 4
51 6

9. OnpegeneHne MMHOPa anemMeHTa MaTpuLbl.

10. Bbluucnutb anrebpanyeckoe OOMOMHEHVE BblAENEHHOrO 3rieMeHTa B MyHKTe 8.
11. OnpepaeneHne obpaTHOM MaTpULbl.

12. OnpepgeneHne COBMECTHOW CUCTEMbI NIMHENHBIX YPaBHEHWA.

13. OnpepeneHne onpeneneHHon CUCTEMbI JIMHENHBIX YPaBHEHUN.

14. OnpepgeneHue paHra MaTpuubl.

15. Tlpaswuno Kpamepa.

16. YTO 03Ha4vaeT nMHenHasa 3aBUCMMOCTb CTPOK MaTpuLbI.



17.
18.
19.

OnpepneneHune cMcTeMbl IMHENHBIX OOHOPOAHBIX YPaBHEHUN.
YpaBHEHME NMHENHOro MeXoTpacneBoro 6anaHca.
CooTHowweHne GanaHca.

Teopetu4yeckum onpoc Ne2. Bektopbl. KBagpaTuiHble hopMbl.

CoNooA~WNE

YUT0 Takoe ckanspHas BENMYuHa.

OnpepgeneHune KONMMHeapHbIX BEKTOPOB. YCMNOBUE KOMNNMHEAPHOCTH.

[nnHa BekTOpa.

OnpepneneHne cymMbl BEKTOPOB (aHanUTuyecku, rpadomyeckn).

OnpepneneHue ckansapHOro NponsBeaeHns BEKTOPOB.

dopmyna ons onpeaeneHvs yrna Mexay Bektopamu.

3akoH4MTE NpeanoxeHune: «N-MepHoe BEKTOPHOE MPOCTPaAHCTBO ABMAETCS JIMHENHbBIM TakK KakK...».
OnpegeneHne eBKNMAOBA NMMHENHOIO BEKTOPHOIO MPOCTPAHCTBA.

OnpepgeneHune NMHENHON KOMOMHALMM BEKTOPOB.

. OnpegeneHne NMMHEHO-HE3aBUCUMOW CUCTEMbI BEKTOPOB.

. FeomeTpmyecknin CMbICI IMHENHOW 3aBMCMMOCTU B Cllyvae ABYXMEPHbIX BEKTOPOB.
. OnpepgeneHne paHra cMCTEMbI BEKTOPOB.

. Teopema o H6asnce cMCTEMbI BEKTOPOB.

. OnpepeneHue NUHENHOro oTobBpaeHus.

. CBA3b Mexay BEKTOPOM 1 ero obpa3om B BEKTOPHOM hopMe.

. OnpepeneHne cOGCTBEHHOrO 3Ha4YeHMs MaTpuLbl.

. XapakTtepuctuyeckoe ypaBHeHne onepaTopa.

. Kputepuin Cunbsectpa.

TeopeTnyeckne onpockl NPOBOAATCS B MMCbMEHHOW hopme.

,uﬂﬂ OoueHnBaHuA pe3ynbTaTtoB UCMNOJb3YyeTCA 4-x 6annbHas LWKana: «OTNNYHOY, «XopoLwlo», «KynoBneTBo-
pUTENBbHO», KHEeYOOBJIIETBOPUTESIBHO».

CooTHoLLeHMe nokasaTenen, KpUTEPUEB U LLKasbl OLleHWBaHWUSI pe3ynbTaTtoB 0by4YeHusl.

Kputepun LWkana
OLEHVBaHWSA KOMNETEHLUN OLEHOK
lpasurnbHble omeemai = 90% Omnu4Ho
[pasurnbHbie omeemsi om 75% do 90% Xopouwo
[pasursnbHbie omeemsi om 60% do 756% Y0oenemsopumesibHO
[pasunbHbie omeemsi < 60% HeydosnemesopumeribHo

20.1.3 KoHTponbHble paboTbl

KoHTponbHas pa6ota Ne1. MaTpuubl. Onpegenutenu.

1. OBa pPa3nn4YHbIX NO Ka4eCTBYy BMAa Maclia npoaaroTCA B Tpex MarasmnHax. Manl/ILl,a A 3agaeT o6beMbI npogax

3TVX NPOAYKTOB B MarasuHax B nepBoM keapTane, matpuua B - Bo BTopom keapTane (Thic. py6.). Onpegenuts: 1)
o6beM npoaa 3a nonyrogue, 2) NPUPOCT NPOAAX BO BTOPOM KBapTare Mo CpaBHEHUIo C NepBbIM

2.

3.

4.

25 34
A=|73|,B=|64
24 25
Hawt matpuuy C, o6parthyio k matpuue C = AB'+ 2E | rae
12 20
A=134|,B=|54
56 12
Bbluncnutb onpegenvTens:
1 2 0
7 2
3 -1 8
-3 -10 -3 6

Oﬂpeaeﬂl/lTb MaKkCuMarsnbHOE YMCNO NIMHENHO HE3aBUCUMbIX CTPOK MaTpuubl:



5 -1 4 2 1
-1 21 5 6
3 5 2 -8 -1

2 4 2 10 12
5. MpeanpuaTue NpousBoaMT TpW TUNa NPOAYKLUMM, MCNOMb3ys ABa BuAA pecypcos. Hopma 3aTpat pecypcos i-ro
BMAA Ha NPOM3BOACTBO €AMHULLI NPOAYKLUMM | -Fo TUNa 3aaaHa maTtpuueii satpat A, Bbinyck NpogyKumm 3a Keap-

Tan —matpuuen X , CTOUMOCTb eAVHULbI KaXO0ro BUaa pecypca 3afaHa matpuuen P. Haitu: 1) Matpuuy S non-
HbIX 3aTpaT PecypCoB Kaxaoro BMaa; 2) NOMHY CTOMMOCTb BCEX 3aTpayeHHbIX PeCcypCcoB.

10
211
A:[l ) 3j;xz 20 |;P=(5 2)
10

KoHTponbHas pabota Ne2. Cucrtema nuHemnHbIX ypaBHEHUN.
1. PewnTb MmaTpuyHoOE ypaBHeHME

2o

2. MeTogom Maycca pewnTb CUCTEMY YPaBHEHW, 3afaHHY0 B MaTpuyHON dhopme: AX=B, rge
1 4 3 7
-2 1 -1 3 -
A= , B :(4 6 2 4) .
4 -3 1 5
-1 2 -1 -1
3. PewunTb cuctemsbl ypasHeHunin metogom XKopaaHa-laycca.

3%, —2X, +3%X;,—3%X, =0
3X, —2%,— X+ X,=0.
X, — X, + 2%, + 5%, =0
4, Hantn dyHOameHTanbHyo CUCTEMY PELLEHUA CUCTEMbI NIMHENHBIX YPaBHEHWI:
X, +2X, + 3%, +4%, =0
{2X1 +2X, +5%; +8x, =0
1,125 0,125

80
1 BEKTOP KOHeuHoro npoaykTta Y = Haiitn kom-
0,125 1,125 80

5. [OaHa maTpuua nonHeix 3atpart S :(

MOHEHTbI X, X, BEKTOpa BanoBoro Bbinycka X =(X1j.
Xa
KoHTponbHasa pabota Ne3. BekTopbl. KBagpaTuuHbie hopmbi.

1. BbIAICHUTL SBRAIOTCA NM JMHENHO 3aBUCUMbIMU BEKTOPSI 51, 52, as: a =(1, 4,6), az =(1, —1,1),
as=(113).
2. [aHbl YeTbipe BekTopa a1, Az, As M b B HekoTopom Gaavice. MokasaTb, YTo BekTOpbl A1, Az, As OGpasyloT
6asunc, N HaNTK KOOpAMHATLI BEKTOpa b & aTom Gasnce: & =(4, 5,2), a 2(3, 0,1) L as= (—1, 4, 2), 62(5,7,8).
3. Hantm cobcTBeHHbIE 3HaYeHNst U COBCTBEHHbIE BEKTOPbLI NMMHENHOIO onepaTtopa A (maTpuubl A).

2 -1 0

A=| -1 2 0
1 -1 2



4. TIpvBECTU K KaHOHUYECKOMY BWAY KBaapaTudHylo (opMmy (D(Xl,X ,X3)=)(12 +AX X, +AX X, + A% X, +4XC.

BbISICHUTB, SIBNSieTCA N OHa 3HaKoonpeaerieHHOM.
5. BbISICHUTb, B KAKOM OTHOLUEHUM OOJMKHbI OblTb HaUMOHAarbHblEe OOXOAbl TPEX CTpaH Ans cbanaHCUpOBaHHOM
TOProBNK, eCrnv 3agaHa CTPYKTypHasi MaTpuLa TOproenu

0,3 0,3 0,8
A=/0,6 0,1 01
0,1 0,6 01

KoHTponbHble paboTbl NPOBOASATCA B MMCbMEHHON dhopme.
[ns oueHnBaHUs pe3ynbTaToB 0Oy4YeHUss Ha 3K3ameHe UCnosb3yeTcs 4-x GannbHas WwKana: «OTAUYHOY,
«XOPOLLIOY», KYAOBNETBOPUTENBHOY», «HEYOOBNETBOPUTENBHOY.

CooTHoLLEHME NnokasaTenen, KPUTEPUEB U LLKasbl OLeHMBaHWUSI pe3ynbTaToB 00yYeHusI.

KpuTepun oueHnBaHus Lkana oueHok
[NpasunbHo peweHo 5 3adaHull, 803MOXHbI HEKOMOPbIE HEMOYHOCMU. OmnuyHo
[pasunbHO peweHo 4 3adaHusi, BO3MOXHbI HEKOMOPbLIE HEMOYHOCMU. Xopowo
lMpasunbHo peweHo 3 3adaHull, 803MOXHbI HEKOMOPbIE HEMOYHOCMU. Y0doenemsopumesibHO
lpasurnbHo peweHo meHee 3 3adaHul, donyuieHb! 2pybbie owubKuU. HeydosnemeopumeribHO

2.1.4. TectupoBaHue
[aHHble 3agaHnsi peKOMEHAYHTCA K MCMOMb30BaHMIO NPY NPOBEAEHUN ONAarHOCTUYECKNX paboT C Lenbto
OLIEHKM OCTATOYHbIX 3HAHUIN NO pe3ynbTaTaM OCBOEHMSI AAHHOW ANCLMMIVHDI

1) 3akpbITble 3aaaHuga (TecToBble, CPEeAHUN YPOBEHb. CIOXXHOCTHN):.

1. Kakas ksagpaTHasi Matpuua HasbiBaeTcsl €ANHNYHON?

- Y KOTOPOW BCE 3NeMEHThI ITaBHOW JMaroHanu paBHbl eauHULE, a BCce Apyrne — Hynto;

- Y KOTOPOW BCE 3NeMeHTbl paBHbl €ANHULIE;

- Y KOTOPOW BCE 3NEMEHTbI FMaBHON 1 NOBGOYHONM AnaroHann paBHbl €ANHULE, a BCE OPYrne — HyIto.
- Y KOTOPOW BCE 3NeMEHTbI PaBHbl HYMIO.

2. NoHATne obpaTHOM MaTPULbl PACNpOCTPaAHAETCA:
= Tonbko Ha KBagpaTHble MaTpuLbl

- Tonbko Ha guaroHanbHble MaTpuULbl

- Ha nto6ble matpumubl

- TonbKO Ha NPSAMOYrofnbHbIE MATPULbI

3.Ecrim A = (_1 2 ) uB = (1 _21) To matpuua C = 2A + B umeet Bua;:-

_(_81 —38)
'(g —18)
'(_41 _33)
(s )

4. Cucrtema ypaBHEHUN Ha3bIBAETCH COBMECTHOMW, €CNUN OHa:
nmeeT XoTs Obl OAHO peLleHne

He NMeeT peLleHnin

COAEPXMT, NO KpanHen Mepe, ABa OQNHAKOBbLIX YPaBHEHUS
NMeeT MHOXECTBO peLLeHNiA

5. Ecnn A n B — maTpuubl, UMetoLLMEe OQMHAKOBOE KOSIMYECTBO CTPOK, Npuyem A — KBagpaTtHasa maTtpuua,
TO peLleHneM MaTpuyHoro ypasHeHus AX=B aBngaetcs:

-x=A"1B

-x=B71A



> || >

X1 + 3X2 + 3X3 =19
6. YacTHbIM pelleHnemM cucTeMbl NMMHENHbIX YpaBHEHUN {—3X; — 8X, — 2x3 = —40 aBnseTcs:
X1+ 3%, —3x3 =7

-4,3,2)
-(4,8,3)
-(6,4,2)
-(5,-7,2)
7. BbibepuTe npaBunbHbIA BapuaHT oTBETA:
1 4 8
Ona matpuubl A = (—9 10 7) anrebpanyeckum SONOMHEHNEM K ANEMEHTY asz, ABMAETCSH:
— 0 1 2
" a2 = _1—98 7
-Azp = _94 78
“hs2 = _|10 47|
2=l 10| 1 3 12 0
8. [aHbl ABe maTpuubl A = (5 7) nB = (3 1 0), Kakyto onepauuto Henb3s BbINOMHUTL C 3TUMM
MaTpuuamn?
-B-A
-A-B
-BT-A
-AT-B

2) OTKpbITbIE 3aaHus (TECTOBbIE, NOBbILEHHbIA YPOBEHb CMOKXHOCTH):

1. Martpuua A = (3 ;p 1

(B OTBETE YKa3aTb YMCIIO)

) BbIPOXJEHA NPU P PaBHOM:

OtBeT: 2
1 0 0

2. Onpegenutens |0 2 0 | =0 npwu p paBHOM:
0 0 p—2

(B OoTBETE YKa3aTb YMCO)

OTBeT: 2

3. Cuctema NUHEnHbIX ypaBHEHWI, B KOTOPOW BO BCEX €€ YpaBHEHUAX CBOOOAHbIE YneHbl paBHbl 0
Ha3blBaeTCA:
OtBeT: ogHopoaHoW

1 2 3
0 0 O
7 4 5

4. Hawngute onpegenutensb

(B oTBETE YKa3aTb 4MCrO)
OtBeTt: 0

5. MeHsieTca Ny npu TpaHCMOHMPOBAHUM MaTpULbl €€ onpeaennTens?
(B OTBETE YKa3aTb «4a» UK «HET»)
OT1BeT: HEeT

6. CywecTtsyeT nn obpaTtHaa maTpuua Kk matpuue A?



_(10 1
A= (49 5)
(B oTBETE YKa3aTb «4a» UNN «HETY)
OTBeT: ga

1 -2 3
7. Hangute onpepenutenb maTpuubl A = <2 —4 6)
5 1 4
(B OTBETE YKa3aTb YMCHO)
OTtBeT: 0

8. MaTpuua HasbiBaeTcs Mo OTHOLLEHMIO K KBaApaTHOM MaTtpuue A, ecrnn npu yMHoO-
XXEHUW aTOM MaTpuubl Ha MaTpuuy A Kak cripasa, Tak 1 criesa nosnyvyaeTcs eanHnyHas matpuua
OtBeT: obpartHomn

3) oTKpbITblEe 3agaHusa (MUHU-KENCBI, cpeaHUN YPOBEHb CIOXKHOCTH):

1. Tpwn 6puragsl obpaboTtanu Tpu ydactka nons. [nowaam y4acTkoB 1 3aTpaTbl BpEMEHU Ha obpa-
6OTKy NpeacTaBneHbl B Tabnuue

VyacToK IBpeMﬂ pa6o|1|'b| Gpuragpl, |T|
1 2 3 1
2 1 5 4
3 4 1 3
HanTtn nponsBoanTenbHOCTb kaxaon 6puraabl (B OTBETE YKaXuTe BCe 3HaveHus noapsaa, 6e3 npobe-
nosB).
OrtBerT: 213

2. [ns gByx oTpacrei NpOMbILLNEHHOCTN AaHbl MaTpuLa KOS MULMEHTOB NPSAMbIX 3aTpaT A U BEKTOP
KOHEeYHOro notpebnexus Y
_ 70,2 04 _ (80
4=(05 01) V=)

08 01 70
Hantu cooTBeTCTBYIOLWME 0O BEMbI BbIMYCKa KAXX0M OTpacnu (B OTBETE YKAXKUTE BCE 3HAYEHUSI NOAPAA,
6e3 npobenos.).
OtBeT: 250300.

3. W3pepxkun y (B pyb.) Ha 3roToBreHne napTum getanen onpegensaTca no popmyrne y = ax + b,
roe x — obbem naptun. [ina nepBoro BapuaHTa TexHonornyeckoro npouecca y = 1,45x + 20. Anga Bto-
poro BapuaHTa U3BecTHo, YTo y = 157,5 (py6.) npu x = 100 (get.) 1y = 452,5 (py6.) npn x = 300 (geT.).
MpoBecTn OLEeHKy ABYX BapMaHTOB TEXHOMOMMYECKOro npolecca. B otBeTe ykaxute rpaHMYHoe 3Haye-
HVe Ana ABYX BapyaHTOB.

OtseT: 400.

3A0AHUE 4. CocTaBuUTb TEXHOSOMMYECKYO MaTpuLy, MO AaHHLIM 6anaHca OTYETHOro nepuoga TpexoT-
pacrneBov 3KOHOMUYECKOW CUCTEMbI, NPeACTaBNEHHOro B Tabnuue:

. MoTpebnstowmnn cekTop . .
Mpon3BoOACTBEHHbIN KoHeuHblh | Banoson
cekTop Cenlzcxoe MpombliwneH- | lMpoumne npoayKT BLINYCK
X039NCTBO HOCTb oTpacnu
Cenbckoe x0391McTBO 5 35 20 40 100
[MpOMBILLNEHHOCTb 10 10 20 60 100
[Mpoumre oTpacnu 20 10 10 10 50
B oTBeTE yKaXKMTE CYMMY 31EMEHTOB MaBHOW AuaroHanm

OTtBeT: 0,35

4) oTKpbITble 3afaHUsA (MUHU-KENCbI, NOBbILLUEHHbIN YPOBEHb CITOXXHOCTMU):




1. Hantn cooTHOLIEHNE HaLMOHANbHbIX JOXOA0B CTpaH Sy, ..., S, Ans cbanaHCMpOBaHHOW TOProBiu,
0

€Ccnv 3aaHa CTPYKTypHasi MaTpumua Toprosnm A = . (B OTBETE YKaXMTE BCE 3HAYEHWNst Noapsia,

N[RN[R
DR N[ROSR
Wk Wik Wik

6e3 npobenos.).
OrtBerT: 243.

Kputepun 1 WwKanbl oueHUBaHUA:
[na oueHMBaHUSA BbINOMHEHMS 3a4aHMI Mcnonb3yeTcs 6annbHas wkana:

1) 3akpbIThble 3a0aHUS (TECTOBLIE, CPEAHUN YPOBEHb CNOXHOCTW):
e 1 6ann — ykasaH BepHbI OTBET;
e (0 6annos — ykasaH HEBEPHbLIN OTBET, B TOM YMCIIE YAaCTMNYHO.

2) OTKpPbITblE 3a4aHNs (TECTOBbIE, MOBbILLEHHbI YPOBEHb CITOKHOCTU):
e 2 6Ganna — ykasaH BEPHbIA OTBET;
¢ 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YUCIIE€ YACTUYHO.

3) OTKpPbITbIE 3a4aHUSA (MUHU-KENCHI, CPEOHUIA YPOBEHb CNOXHOCTU):
e 5 6annoB — 3agaHne BbIMOMHEHO BEPHO (MOMyYeH NpaBuIbHbIN OTBET, 0OOCHOBAH (aprymMeHTu-
poBaH) X0 BbIMNOMHEHUs (NPU HEOBXOANMOCTN));
e 2 Ganna — BbINOSIHEHNE 3a4aHNsl COAEPXUT HE3HAUUTENbHbIE OLINMOKK, HO NPUBEOEH NpaBuilb-
HbIA X0 PaCCY>XOEHWUN, NN NOJTyYeH BEPHbIA OTBET, HO OTCYTCTBYEeT 00OOCHOBaHME Xo4a ero Bbl-
NOJTHEHUS (eCnK OHO BbINO HEOBXOAMMBIM), NN 3ad4aHNE BbIMOSTHEHO HE NMOJTHOCTLIO, HO MOJyYeHbI
NPOMEXYTOYHbIE (YaCTU4YHbIE) pe3ynbTaTbl, OTPaXatoLmne NPaBMIIbHOCTbL Xo04a BbINONHEHWUS 3aaa-
HWUS, UNK, B Criyvae ecrnu 3agaHne COCTOUT U3 BbINONHEHNST HECKONbKNX noa3agaHun, 50% KoTopbix
BbIMNOSIHEHO BEPHO;
¢ (0 6annoB — 3agaHne He BbINOSIHEHO UMW BbINOSIHEHO HEBEPHO (XOA BbIMOSTHEHUSA OLWNGOYEH nnm
COAEPXMUT rpydble OLNOKM, 3HAUMTENBbHO BNUSAIOLWLME Ha AaNbHENLEE ero n3yvyeHue).

4) oTKpbITble 3aAaHMA (MUHU-KENCBI, NOBbILLIEHHbIN YPOBEHb CNOXHOCTU):
¢ 10 6bannoe — 3agaHne BLINOSTHEHO BEPHO (NONy4YEH NpaBuUnbHbIA OTBET, 060OCHOBAH (aprymMeHTu-
poBaH) X0 BbIMNOMHEHUs (NpU HEOB6XOANMOCTN));
e 5 6annoe — BbINOMHEHNE 3a0aHUSA COAEPXKUT HE3HAYUTENbHbIE OLUNOKN, HO NPUBEAEH NpaBuUMb-
HbIA XOA4 PacCyXOEHW, U NonyyeH BEPHLIN OTBET, HO OTCYTCTBYeT 0OOCHOBaHME XO4a ero Bbl-
NonHeHMs (ecnm oHo 6bINo Heo6xoaMMbIM), UK 3aaHNE BbINOMHEHO HE NOSTHOCTLIO, HO MOSTyYeHbl
NPOMEXYTOYHbIE (YaCTUYHbIE) pe3yrnbTaTbl, OTPaXatoLme NPaBuIIbHOCTbL Xo04a BbINOSIHEHWUS 3aaa-
HWUS, UNK, B Crlyvae ecrnu 3agaHne COCTOUT U3 BbINONHEHNST HECKONbKNX noa3agaHun, 50% KoTopbix
BbIMOJSIHEHO BEPHO;
¢ (0 6annoB — 3agaHve He BbINOSIHEHO UMW BbINOSIHEHO HEBEPHO (XOA BbIMOSTHEHUSA OWNBOYEH nnm
COAEPXMUT rpydble OLNOKM, 3HAUUTENBbHO BNUSAIOLWLME HA AaNbHENLEE ero n3yvyeHue).

20.2. NMpomexyToyHasa aTrectauus

lMpomexyToyHasa aTTecTtaums rno AUCLMNIIMHE OCYLLECTBSAETCH C NOMOLLLIO CeayoLLMX OLeHoY-

HbIX CPeaCTB:
MNMepeyeHb BONPOCOB K 3K3aMeHY:

1. OnpepeneHve maTtpuubl. KBagpatHaa matpuua. [JuaroHansHas matpuua. EanHuyHas matpuua. Hynesas mat-
puua. PaBHble maTpuubl. CUMMETpUYEcKne MatpuLbl.
2. [JenctBua c maTpuuamu. CBowcTBa onepauni CyMMUPOBAHWUS MaTpuL U NPOM3BEAEHUS MaTpuLbl HA YUCIIO.
CaolicTBa NnponsBefeHust maTpuL.
3. Onpegenutens matpuubl. CBOMCTBa onpeaenuTens.
4. MwuHopbl n anrebpanyeckme gononHexus. MNpasuno Jlannaca.
5. OnpegenexHne onepauumn TpaHCNOHMPOBAHME MaTPULbl, CBOWCTBA.
6. O6paTHaa matpuua. AnNroputMm HaxoxaeHust obpatHon maTtpuubl. [1Ba cnocoba HaxoxgeHus obpaTHoW maT-
pyiLbl (C MOMOLLIbIO NPUCOEAMHEHHON MaTPULbl U C MOMOLLbIO 3fIeMEHTapPHbIX Npeobpa3oBaHui).
7. OO6wwun BMO M CBOMCTBA CUCTEMbI NIMHENHBLIX ypaBHeHUN. CoBMecTHas (HECOBMECTHas) cuctema NMHENHbIX
ypaBHeHuin. OnpegeneHHas (HeonpeaeneHHasi) cMcteMa NMHerHbIX ypaBHeHU. PaclumpeHHas matpuua cMCcTeMsl.
8. PaHr matpuubl. dnemeHTapHble Npeobpa3oBaHns, COXPaHAIOLLME PaHT MaTPULbI.
9. JlMHelHas 3aBUCMMOCTb (HE3ABUCUMOCTL) CTPOK MaTpuubl. JInHenHas kKoMOMHauus.
10. Popmynbl Kpamepa.



11. Mertopa Naycca.

12. Cuctema M nuHenHbIX ypaBHeHMn ¢ N HeusBecTHbIMU. Teopema KpoHekepa-Kanennu.

13. Cucrema nuHerHbIX OQHOPOAHbBIX YPaBHEHUN.

14. dyHOoameHTanbHas cMcTema peLleHUn CUCTEMbI JIMHENHBIX YpaBHEHUN.

15. Mopenb JleoHTbeBa. BanaHcoBbie COOTHOLLEHUS.

16. lMoHaTne N -mepHOro BekTopa. BekTopHoe npocTpaHCcTBO. PaBHble BeKTOpbl. Hynesow BekTop.

17. Onepauwuu Hag BekTopamu. CBOWCTBA.

18. JlnHenHoe BEKTOPHOE NPOCTPAHCTBO.

19. CkansipHoe npounssefeHne BEKTOPOB.

20. JluHerHas 3aBMCMMOCTb BEKTOPOB. JIMHeHas KombuHauusa BektopoB. CBoncTBa. [€eoMeTprUYEeCKnii CMbICTT.
21. bBbasnc n paHr cucteMbl BEKTOPOB.

22. TlpeactaBneHve BeKTopa B NPOM3BONbLHOM Dasuce.

23. PasnoxeHue BeKTOpa B OPTOroHanbHOM ba3uce.

24. OnepaTtop NMHenHoro npeobpasoBaHus.

25. JluHelHble onepaTopsbl.

26. CobcTBeHHble 3HaYeHWs1 U COBCTBEHHbIE BEKTOPLI NTIMHENHOro onepatopa. CBoncTBa.

27. [dwnaroHanbHas dpopmMa NMMHENHOro onepaTopa.

28. KsagpaTtuyHble dopMbl.

29. [MpeobpasoBaHue KBagpaTUYHbIX (OPM.

30. KaHoHwu4ecknin n HopManbHbI BUA KBagpaTUYHbIX OopMm.

31. Kputepui s3HakoonpeneneHHOCTN KBagpaTUYHON hopMbl.

32. JluHenHas moaenb obmeHa.

33. JlnHnn nepBoro nopsiaka.

34. 3nnunc.

35. Tunepbona.

36. Mapabona.

37. Obuwee ypaBHeEHME NMHMX BTOPOro nopsigka.

38. YpaBHeHMe NOBEPXHOCTU U NNHUM.

39. TnockocTb B NpOCTPaHCTBE.

40. lMpsaAmas B NpocTpaHcTBe.

41. BsaumHoe pacnonoxeHwe nNpsMomn 1 NNOCKoCTHU.

42. 3dnnuncowua.

43. Twunepbonowna.

44. Bbinyknble MHOXecCTBa B npocTpaHcTBe R". MNMonynpocTpaHCcTBa, BbiNyKble MHOrorpaHHble obnactu.

45, Cucrtembl NMMHEWNHbIX HEPABEHCTB U UX FrEOMETPUYECKUIA CMbICHT.

46. YrnoBble TOYKMN BbIMYKIbIX MHOFOrpaHHbIX obnacTten. feomeTpuyeckme npumepbl KpanHMUX (YrioBbiX) TOYEK.
47. BasucHble 1 Heba3nCHblE KOMMOHEHTbI KpanHen TOUKN.

48. Anrebpanyeckas xapakTepucTuKka KparHen ToOYKU nonmagpa (MHOrorpaHHuka).

49. Bbinyknas 060no4ka cuctembl Toyek B R".

50. JInHenHoOe, HENMHENHOE, BbIMYKIOEe, HEBbINYKMOE, LeNOYMCNeHHoe, YaCTUYHO — LieSfIoYUCTIEHHOe, cToXacTnye-
CKOE U AUHaAMU4YeCcKoe NporpaMmMmupoBaHme.

51. Mogenb TpaHCNOpTHOW 3afauu.

52. Mogenb nnaHMpoBaHWsa NPOM3BOACTBA Ha NpeanpUATUK.

53. Mopenb 3agaym o auere.

54. TnHenHas moaenb obmeHa.

55. [MpumMepbl 3KOHOMUKO-MaTeEMaTUYECKNX MOoAenen, NPUBOAALLNX K 3a4a4aM NMHENHOro NporpaMMmnpoBaHuS.
56. MaTtematuyeckasi NnoCTaHOBKa 3aayu NMMHENHOro nporpamMmmmnpoBaHms. ObLas, ctaHgapTHas U KaHOHMYecKas
3afaya NIMHENHOro NPOrpaMMuUpoBaHMs.

57. lpuBegeHue 3agaymn NMMHENHOrO NPOrPaMMMPOBAHUS K KAHOHUYECKOMY BUAY .

58. 3anucb 3agayn NMHENHOro NporpamMM1MpoBaHNs B MaTPUYHOM BUae.

59. leomeTpuyeckas nHTepnpeTaumsa 3agadv NMMHENHOIo NPOrpaMMMPOBaHNS B Cryvae ABYX NEPEMEHHbIX.
60. [padmyeckuit meToq peLleHus.

61. PeleHune 3agay NMHEVHOIo NPOrpaMMMpoBaHns MeTogom nepebopa BEPLLMH.

62. CuvmMnnekc-meToA pelleHus 3agad NMHEHOro NporpaMMmpoBaHus.

63. AnropuTm cumnnekc-metoaa.

64. HaxoxgeHue ncxogHoro gonycrtumoro 6asmca.

65. MeToa nckyccTBeHHoro 6asuca.

66. [MoHATHE 0 B3aUMHO-ABOMNCTBEHHbIX 3agavax MMHEeNHOro nporpaMmmupoBaHust. OCHOBHbIE TEOPEMbl JBOMCTBEH-
HOCTW.

Mpumep KOHTPONBLHO-U3MEpPUTENIbHOIO MaTepuana

YTBEP>XXOAHO



3aBeaytoLLasn kadeapon MexayHapoaHON SKOHOMUKN Y BHELLUHE3KOHOMMNYECKOW AeaTernbHOCTH
E.B. EHooBuukas

nodnuck
_ 202_r.
HanpasneHue nogrotoBku 38.03.01 «QkoHOMMKa»
Oucumnnuna JlnHeriHag anrebpa
Kypc 1
dopma 0by4eHus o4yHad
Bup attectauum NpOMeXyToyHas
Bua koHTpons 3K3ameH
KoHTponbHO-usmeputenbHbIin maTtepuan Ne1i.
1. [aiite onpenenenue AuaroHaabHON, CAMMETPUYECKON MaTpHLI.
-2 1
o 2
2. Haiinure 3Hauenne MHOrowieHa | (X) =3X"—2X+5 ormarpmmt A=|2 -2 1
-1 2
3. Panr matpunst 4 pasmepa MXM pasen:
a m
b. m-1
C. YKa3aHHBIX YCJIOBHUI HEAOCTATOYHO JJIsl ONPE/ICTICHUS paHTa
d. M, ecnu maTpuia HEBBIPOKACHHAS
e. M, ecnu MaTpuna BHIPOKACHHAS
1 -2 2 1 -1
3 -1 4 1 3
4, HaiiuTe 4HCI0 TMHEHHO He3aBUCUMBIX CTPOK MaTpuipl A =
4 0 1 -2 -4
2 15 -1 0
1 -1
5. Haiigure onpenenutens Matpuisl B = A- A, rae A=|2 0
4 5

X, +2X, =X, =7
6. Pemnte cucremy ypaBaenuii metogom ['aycca 2X1 - 3X2 + X3 = 3.

4%, + X, —X; =16

7. CkayisipHO€ TPOU3BEICHNE BEKTOPOB A = (al, a,, a, ... an) ub= (bl, bz, bg, bn) BBIUUCIIAETCS 110 hopMyJIe:

n n n
__ — a. J— o2 I
a ab=al +ab, +..+ap, b. abzzb—' c.ab=>"a’h d ab=> ab,
i=1 M i=1 i=1
1 -2 3
8. 3anuunTe KBagpaTHUHyI0 (OPMY, COOTBETCTRYIONLYIO Matpune A =| — 2 5 -1
3 -1 0
9. IpennpusiTue BBIMYyCKAET TPU BUJA MPOIYKIUH, HCIOJB3YS J1Ba BUAA ChIPhS, HOPMBI PACXOJIOB ChIPhS HA €JMHUILY POIYK-

2 31
1 4 2

BBIITYCK TOBApOB 3a1aCTCA ManHHeﬁ NI = (1 1 2) . OHpCHeJ’II/ITC JACHEIKHBIC pAaCXOAbl HPEANPUATHS HA OCYIISCCTBJICHUC BbI-

WA 3aJal0TCA ManHHeﬁ A = ( j, CTOMMOCTb €AMHUIBI KAXKJA0TO BU/a ChIPbs BbIpAKacTCA ManPIHCﬁ P = (2, 3) ,

ITyCKa TOBapoOB.

10. YkaxuTe BEpHOE COOTBETCTBHE MEXK/Y Pa3IMUYHBIMH BUIaMH ypaBHEHHs NIPSIMOM U MX (OPMOii 3anmcu:
a Y-y, = k(X — X1) a. ypaBHEHHUE IPSIMOH B OTPE3KaAX

b. AX+By+ C =0, A2+ B2-(Q | b ypasHeHue npsamoii ¢ yrioBeM kKoo duimentom



c. y=kx+b C. oOuee ypaBHEHHE IIPAMOIL
d y—y, = Yo=Y, (X X1) d. ypaBHenue mpsMoii ¢ 3a1aHHBIM yTIOBEIM KO3 dumenTom K
! X, =X , MPOXOAAIIEH Yepes 3alaHHyI0 TOUKY |\/|1 ()(1, yl)

€. ypaBHEHUE IPSIMOM, NMPOXOMAIIECH Yepe3 IBE 3aJaHHBIE TOYKU

e. Ax+By+Cz+D=0 Ha IIOCKOCTH Ml(xl,yl) u Mz(xz’yZ)

X
f. —+==1
a

11. Haiimure coGCTBEHHBIE 3HAUCHNS U COOCTBEHHbIE BEKTOPHI IMHEHOTO onmepatopa A = ( j .

-1 -3
12. [laHbI yeThlpe BeKTOpa 5.1, 5.2 , 5.3 u B B HEKOTOPOM 0aznce. YKaKUTe KOOPJIUHATHI BEKTOPa b= (5, 7,8) B Gasuce

a=(452), 2=(301), as=(-14,2):

13. Haiigure paccrosiane Mexay napauiensHsiMu npsimbivia 3X +4Y —24=0u 3X+4y+6=0.

14. Paccrosmue d or rouxn M, (XO, yo) no npsmoii AX+ By + C = 0 3anaercs ¢popmyuoii:
g =A%+ BY% | o d=flxxJ +(y-yo

VA’ +B?
d:|Ax0+By0+C| i g PX+By,+C

JAZ +B? +C2 VA? +B? +C?

e, d=+Ax=x) +B(y—-y,)

a.

15. Kakast u3 JaHHBIX IPSMBIX MEPIEHAUKYISpHA npsimoit 2X — Y +3=0:

a. 4x+8y+17=0
b. 4x-8y-11=0

C. y:—%x+5

,D,J'Iﬂ OLUeHnBaHUA pe3ynbTaTtoB o6yquvm Ha 3K3aMeHe UCnonb3yeTcd 4-x bannbHas LWKana: «OTNNYHOY,
«XOpOoLo», «yaoBNeTBOPUTESIbHO», «HEYOBNETBOPUTESTIbHOY.
CooTHoLLEeHNe nokasaTenen, KputepueB U LLKasnbl OLueHNBaHNA pe3yrnbTaToB o6yquM9.

Kputepun LWkana
OLUEHNBAHUS KOMMETEHLM OLLEHOK
lpasunbHO peweHo 14-15 3adaHul, 803MOXXHbI HEKOMOPbLIE HEMOYHOCMU. OmnuyHo
lpasunbHo peweHo 12-13 3adaHuli, 803MOXHbI HEKOMOPbLIE HEMOYHOCMU. Xopowo
lpasunbHo peweHo 8-11 3aBaHuli, B03MOXHbI HEKOMOPbLIE HEMOYHOCMU. Y0osrnemeopumesnbHO
lpasurnbHO peweHo meHee 8 3adaHull, donyuwieHbl 2pybbie OUWUbKU. HeydosnemeopumeribHO

lMpomexyToyHasi aTTectaums NpoBOANTCS B COOTBETCTBUM € [oNoXeHneM 0 NPOMEXYTOYHON aTTecTa-
uun oby4aromxcsi No nporpammMam BbiCLLEro obpasoBaHus.

1. MNpomexyTodHas aTTecTaunsa no AUCUUNINHE C NPUMEHEHMEM ANEKTPOHHOTO 06y4eHnsl, AUCTaHLNOH-
HbIX o6pasoBaTernbHbix TexHonornn (ganee — 30, OT) npoBoanTCA B pamkax 3N1EKTPOHHOro Kypca, pas-
mMewieHHoro B OMOC (obpasoBaTtenbHbIN NopTan «ANEeKTPOHHbIN yHmuBepcuTeT BIY», QYK «MexayHa-
pogHas noructuka. JinHerHas anrebpax»/ - URL: https://edu.vsu.ru/course/view.php?id=4764.

2. MNMpomexyToyHasa atTecTtaumsa obyyarowmxcsa ocyLecTenseTca B hopme ak3ameHa.

3. Obyyatowmecs, NnpoxogsLLmne NPOMEXYTOYHYIO aTTecTtaumto ¢ npumeHeHnem JOT, OMKHBI pacno-
naratb TEXHUYECKMMM CcpeacTBamMm W nporpaMmHbiM obecneyeHnem, no3sonsowmMm obecneunTb



https://edu.vsu.ru/course/view.php?id=4764

npoueaypbl attectaumm. OGyyaroWMINca CaMOCTOATENBHO obecrneyYnmBaeT BbIMOSIHEHNE HEOOXOANMbIX
TEeXHMYEeCKMX TpeboBaHWI AN NPOBEAEHUsI NPOMEXYTOYHON aTTecTaumMn ¢ NpMMEHEHNeM OUCTaHLNOH-
HbIX 0Opa3oBaTenbHbIX TEXHOMOMMN.

4. NaeHTndmrKaums NMMYHOCTY 00yYatoLLEerocs nNpy NPOXoXxaeHnn NpoMeXXyTo4HOW aTTectaumm obec-
neynmBaeTcsl NOCPEACTBOM UCMONb30BaHUS KaxabiM 00y4valowmnmMcs MHAMBUAYanbHOro NornHa u napons
npu BXoAe B NIMYHbIN KabMHET, pa3melleHHbin B ANOC obpasoBaTenbHOM opraHm3aumm.



