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Llensimu oceoeHus1 y4ebHOoU OucyurniuHbl S61sIKOMCS:
— dopMmupoBaHue y obyyaroLmMXcs YCTONYMBLIX 3HAHUIA, YMEHUIN 1 HABLIKOB MO NPUMEHEe-
HUIO MaTeMaTUYeCcKMx Mogenen n MeTofoB NIMHENHON anrebpbl K peLeHno TeopeTUYEeCcKUx U
NpakTUYECKNX 3agad, K UCCre4OBaHUIO NPUKNaaHbIX BOMPOCOB 9KOHOMMKY;
— pasBUTME NIOrMYECKOro MbILUSIEHNS U MaTeMaTUYECKON KynbTypbl;
— dopmmpoBaHne HeobxoauMMOro ypoBHS anrebpanyeckon NoaroToBKU ANsi MOHUMaHWUS
ApYrnx MmatemaTU4eCcKmMx 1 NpUKNagHbiX ANCUUMNIIVH.
3adayu y4ebHoU OuCyUnIuHbI:
— n3yyeHune oby4atoLLMMNCA OCHOBHbLIX MOHSATUI U METOAOB NIMHENHON anrebpbl;
— dopmmpoBaHme y 06y4atoLLMXCA HAaBbIKOB M YMEHUI PELLEHUS TUNOBbIX 3a4ad 4aHHOMo
Kypca;



— oBnageHue obyyalLMMUCH TEOPETUYECKMMN N METOLONOrMYECKMMM OCHOBaMU Moae-
NMPOBaHNA C NCMONb30BaHMEM MOAENEN N METOAOB NIMHENHOM anrebpsl;

— MpUMeHeHne oby4varLwmnmMmnca MeTogoB NMMHENHON anrebpbl U HaBLIKOB MOAENMPOBAHUS
AN pelweHnst NpUKnagHbiX 3agayqy 3KOHOMUYECKOW Teopuu;

— oBnageHue oby4arowmMmmnca CoOBpeEMEHHbIMM NpUemMamMm MaTteMaTuyeckoro Moaenupo-
BaHWSA C MCMNOSIb30BAHNEM YHUBEPCASbHbIX NPOrPaMMHbIX CPELCTB.

10. MecTo y4yebHOM aucumnnuHbl B cTpyktype OOI: aucumnnuHa oTHocutca K 6noky b1
y4yebHOoro nnaHa u BkntoYeHa B ero 6asoByto YacTb.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs nNo AucuunnuHe/Moaynio (3HaAHUA, YMEHUS,
HaBblK1), COOTHECEHHbIe C MIlaHNupyeMbIMN pe3yrnibTaTaMu OCBOEHUs1 obpasoBaTenbHOMN
nporpaMmmbl (KOMMNETEHLUAMM) U MHOUKATOPAMM UX AOCTUXKEHUS:

HasBaHune komne-

mMaTudeckme metoabl
n mogenn ontuMm3a-
uMn  npu  peLeHun
I'IpVIKJ'Ia,EI,HbIX 3agau
3KOHOMWYECKOWN TEOo-
pvn

Kopn TEHLIMM Kog(bl) WHankaTop(bl) lMnaHnpyemble pesyrnbTaTbl 00y4eHus
OlK- | CnocobeH npume- | OlNK-1.2 | MNpumeHseT annapat | 3HaTb:

1 HATb 3HaHusa (Ha yHOaMeHTanbHON - OCHOBHble TeOopeTU4eCKMe TOSIOXKEeHUA nu-
NPOMEXYTOYHOM MaTeMaTuKu Npu pe- | HeMHoW anrebpbl B paMkax nsyyaemblx pasfernos,
YPOBHE) 9KOHOMMU- WEeHNM TeopeTuye- | MPUMEHsIEMblE B 9KOHOMMUKE;

Yeckom Teopun nNpu CKMX M NPAKTUYECKNX | - OCOBEHHOCTM 1 06NacTn NPUMEHEHNS NIUHEN-
pelueHun npuknag- 3agady  3KOHOMMYe- | Hov anrebpbl Ans pelleHns NpodecCnoHanbHbIX
HbIX 3a4a4 CKoM Teopumn 3agauv.

YmMeTb:

— pelwaTtb NpakTU4YeckMe 3agayn meTogamu
nvHenHon anrebpbl B pamkKax usy4yaembix pasge-
nos;

— aHanuaupoBaTtb MHopMauuo, Heobxoau-
MYIO OMfSl pelleHust NOoCTaBIeHHOW 3KOHOMUYe-
CKOW 3afjadv WHCTPyMEHTaMu JMHeWHon an-
rebpbi.

BnapeTb:

— HaBblkaMW MPUMEHEHUS COBPEMEHHOIO
MaTeMaTU4yeckoro MHCTPYMEHTapusi ans pele-
HWUSi 9KOHOMUYECKMX 3aav;

— HaBblkamMy  00OpabOTKM  SKOHOMMYECKUX
OaHHbIX B COOTBETCTBMM C MOCTaBMEHHOW 3ada-
yen;

— HaBblkaMu aHanusa pesynbTaToB pacye-
TOB M 060CHOBaHMWS NOMYyYEeHHbIX BbIBOAOB.

OlNK-1.4 | UcnonbsyeTr maTe- | 3HaTb:

—  OCHOBbI MaTeMaTU4eCKNX METOAOB Mofe-
NNPOBaHNSA 3KOHOMUYECKUX CUCTEM;

— 0CobeHHOCTM 1 0bnacTv NpUMeHeHns nun-
HenHoM anredpbl ANs peleHus npogeccnoHanb-
HbIX 3a4ay.

YMeTb: NPUMEHATb MeToAbl NMMHENHON anrebpbl
AN peleHnsi npodeccuoHanbHbIX 3agad.
BnapeTb:

— HaBblkaMW NPUMEHEHUS] COBPEMEHHOIO Ma-
TEMATMYECKOrO MHCTPYMEHTapUs ONsl peLleHus
3KOHOMUYECKUX 3aJay;

— HaBblkaMun 00pPabOTKN SKOHOMUYECKNX AaH-
HbIX B COOTBETCTBUM C NOCTABIEHHON 3adayen;

— HaBblkaMW aHanusa pes3ynbTaToB pacye-
TOB M 060CHOBaHMS NOMNyYEHHbIX BbIBOOOB.




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

dopma NpoMeXyTOYHOMW aTTecTaLun: 9K3ameH

13. TpynoemMkocTb No BMAam y4ebHom paboTbl

TpynoemMkocTb
Bug yuebHow paboTbl Bcero Mo cemecTtpam
1 cemecTp 2 cemMecTp
AyAnTOpHbIE 3aHATUS 68 - 68
nexkumnmn 34 - 34
B TOM Yucne: npakTuyeckmne 34 - 34
nabopaTtopHble - - -
CamocTodarenbHasi paborta 40 - 40
B TOM 4Ymcrie: kypcoBas pabora (MpoekT) - -
dopma NpomMexyTOUYHOWM aTtTecTaumm 36 36
(s3Kk3ameH — yac.) )
UToro: 144 - 144
13.1. CopepxaHMe QUCLUMNIUHDI
Peanusauus

HanmeHoBaHue pasgena

pasgena aucum-

Ne n/n CopgepxaHve pasgena QUCUUNIvHLI NANHBLI C NOMO-
ONCUMNIUHBI _
LLIbHO OHJTANH-
Kypca, QYMK*
1. Nekuun
Matpuubl. Bugsl matpuy (kBagpaTtHas, Hynesasi, egu- | https://edu.vsu.r
HWYHasa, guaroHanbHas, cuMmmeTpuyeckas). Onepaumm | u/course/view.p
1.1 MaTpuubl. Hag maTpuuamu (YMHOXEHME Ha 4ucro, crnoxeHue, | hp?id=4764#sec
YMHOX€EHWe, BO3BEAEHNE B CTEMNeHb, TpPaHCMOHMpOoBa- | tion-2
Hue). CBolcTBa onepauun.
o https://edu.vsu.r
OnpegenuTtens matpuubl, ero cesonctea. MeToabl Bbi- ;
. u/course/view.p
1.2 Onpepgenurenu. yncneHua onpegenutenen. MuHopel. Anrebpanyeckoe hp2id=4764#sec
gononHeHue. Teopema Jlannaca. tioﬁ-3
O6patHasa maTtpuua. AnropuTM HaxoxaeHust obpatHon | https://edu.vsu.r
13 O6patHasa maTpuua. PaHr MaTpuupbl. PaHr matpuubl. dnemeHTapHble npeobpaso- | u/course/view.p
' MaTpuubl. BaHUS MaTpuubl. JKBMBanNeHTHble MaTpuubl. CTyneHya- | hp?id=4764#sec
Tbi BUA MaTpuubl. BasncHbIN MUHOP. tion-4
OnpegeneHne cuctembl NUHEVHbIX ypaBHeHuin. Cos- | https://edu.vsu.r
. . MeCTHble, HECOBMECTHbIE, onpeaeNieHHble, Heonpeae- | u/course/view.p
O6wwii B n cBONCTBA CU- N _ o
- NeHHble CUCTEMbI NMUHENHbIX YpaBHeHWA. PaBHocunb- | hp?id=4764#sec
1.4 CTEMBbI NIMHEVHbIX ypaBHe- _ o .
v Hble CUCTEMbl TNWHEWHbIX YypaBHeHWW. MatpuyHas | tion-5
' dopmMa cucTeMbl NIMHENHBIX ypaBHeHun. MeTopg obpar-
HOM MaTpuLbl.
MeTton Kpamepa. Metog Naycca. Cuctema m nuHew- | https://edu.vsu.r
HbIX YpaBHEHUN C n Hen3BecTHbIMKU. Teopema KpoHe- | u/course/view.p
MeTtog Kpamepa. Metog ho?id=4764#
1.5 Faycca kepa-Kanennu. basucHble n cBoboaHble nepemerHble. | NP7I0= sec
' O6Lee, YacTHoe U BasncHOe pelleHne cucTem nuHeii- | tion-6
HbIX YpaBHEHUN.
CuncrtemMbl NMMHENHbIX OOHO- OnpefneneHne cnuctemsl NMHENHbIX OAHOPOAHLIX ypaB- | https://edu.vsu.r
16 poAHbIX ypaBHeHUN. dyHaa- | HEHUN, dyHOAMEHTanbHOW cucTeMbl pelleHun. Teo- | u/course/view.p
' MeHTanbHasa cuctema pe- pema o6 obLem peleHnn cucTtembl NUHENHbIX OgHO- | hp?id=4764#sec
LLUEHWH. pPOAHbIX YpaBHEHMWM. tion-6
JInHenHble BanaHCcoBbIE CUCTEMbI B SKOHOMMKE Ha npu- | https://edu.vsu.r
17 Mogenb MHOrooTpacneBon | Mepe MOLENM MHOrooTpacrieBOW 3KOHOMUKM JIeoHTb- | u/course/view.p
' 3KOHOMUKU JleoHTbeBA. eBa. lMpogyktmeHble mogenu JleoHTbeBa. Kputepun | hp?id=4764#sec
NPOAYKTUBHOCTM MoAenu JIeoHTbeRa. tion-8
BekTopbl Ha nnockocTn u B npoctpaHcTBe. Onepauun | https://edu.vsu.r
HaJ BeKTopamu, KonnuHeapHble BekTopbl. CkanspHoe | u/course/view.p
1.8 BekTopHOE NpOCTPaHCTBO.

npoun3seaneHne BeKTopos, ero CBOWCTBA. I'IpoeKu,MM BEK-
TOpa Ha OCb. MoHaTne N-MEPHOro BeKrtopa. BeKTOpHOG

hp?id=4764#sec
tion-10




NPOCTPaHCTBO. PasmepHOCTb 1 6a3nc BEKTOPHOTO Mpo-
cTpaHcTBa. EBKNMOOBO NPOCTPaHCTRO.

1.9

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

JInHenHaa kombuHaumsi BekTOpoB. JIMHENHO 3aBucu-
Mble W JIMHENHO He3aBMCMMble CUCTEMbl BEKTOPOB.
CBolicTBa NMHEHO 3aBUCMMOW CUCTEMBI BEKTOPOB. ba-
31C N paHr CUCTEMbI BEKTOPOB. Pa3noxeHne BeKTOPOB
no 6asucy. MaTpuua nepexoga oT ogHoro 6Gasuca K

fipyromy.

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

1.10

JInHenHble onepaTopbl.

OnpepneneHne nuHerHoro onepartopa. Matpuua nu-
HeWHoro onepartopa. Teopema O CBA3W MaTpuubl 0f-
HOro 1 TOro e onepaTopa Ans pa3Hbix 6a3ncos.

https://edu.vsu.r
u/course/view.p
hp?id=4764#sec
tion-10
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CobcTBEHHbIE 3HAYEHUs U
COBCTBEHHbIE BEKTOPbI K-
HeWHOro oneparopa.

OnpegeneHne cobCTBEHHOro 3Ha4yeHust U cobCcTBer-
HOro BEKTOPa NIMHENHOrOo onepartopa. Xapakrepuctude-
CKOe ypaBHeHWe NuHenHoro onepaTtopa. Ceoncrea cob-
CTBEHHbIX 3HAYEeHUN MaTpuLbl IMHENHOro oneparopa.
[wvaroHanbHaa dopma maTtpuvubl JIMHEMHOro onepa-
Topa.

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

1.12

KBagpatnyHblie dhopMbl

OnpeneneHue kBagpatudHon dopmbl. MaTpuua kBaa-
patnyHon cpopmbl. [MpeobpasoBaHne kBagpaTUYHOWN
dopMbl. KaHOHMYECKMIA U HOpMarbHbIN BUA KBagpaThy-
How cpopmbl. MeTop, JlarpaHka. 3akoH MHepUUM KBaa-
patuyHbiX opm. [lonoxutensHo (oTpuuaTenbHO)
onpegerneHHble kBagpaTuyHble ¢opmbl.  Kputepun
CwunbBecTpa. JInnenHas mogens TOProsnv.

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

1.13-
1.14

OnemeHTbl aHanUMTUYECKON
reomeTpuu

Cuctembl koopauHaT. YpaBHEHUe NpPsAMON: C YrioBbIM
koadpduumeHTom, oblee, B oOTpeskax. YpaBHeHue
ny4yka NpsiMbIX, ypaBHEHME MPSAMOW, NMPOXOASLIEN Ye-
pes3 ABe AaHHble TOYKU. YTon mexagy ABYMS MpsAMbIiMU,
YyCNoBMSA napannenbHOCTM U NepneHanKynsapHOCTL.
OKpy>XHOCTb: onpegeneHne, KAHOHNYECKOe ypaBHEHUe
W CBOWCTBA. Jnnunc: onpegerieHne, KaHOHWYecKoe
ypaBHeHune u cBoncTea. [unepbona: onpeaeneHue, Ka-
HOHMYeckoe ypaBHeHue u cBovicTea. [Mapabona: onpe-
AerneHve, KaHoHu4eckoe ypaBHeHue u csovictea. O6-
Las Teopust KpMBbIX 2-ro nopsiaka.

lMnockocTb: o6Llee ypaBHeHMe, MOHATUE HOPMAarbHOro
BeKkTopa. YacTHble criyyan pacrnoroXeHUs nnockocTn B
KOOpPOWHATHOM MpoCTpaHCcTBe. Yronm mexgy niocKo-
CTAMMW, YCMNOBUS NapannensHoCT! U nepneHanKynspHo-
CTWN OBYX NNOCKOCTEN.

MpaAmasa B nNpocTpaHCTBE: MOHATME HamnpasBnsoLwero
BEKTOpa, KaHOHMYecKoe ypaBHeHWe npsiMon, obliee
ypaBHeHune. BaaumHoe pacnonoxeHve AByX NPsiMbIX B
npocTpaHcTBe. Yron mexagy npsambiMu. BaaumHoe pac-
NONOXeHNe NPSMOK 1 NIOCKOCTU. YTon Mexay npsiMon
M NIOCKOCTbIO. YCMOBMSA NapannenbHOCT! U nepneHau-
KynspHocTu npsamon u nnockoctu. O630p noBepxHo-
cTen 2-ro nopsigka.

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

1.15

OnemMeHThI BbIMNYKIIOro aHa-
mM3a

Bbinyknble MHOXecTBa B npocTtpaHcTee R". lNMonynpo-
CTPaHCTBa, BbINYKNble MHOrorpaHHble obnactun. Cu-
CTEeMbl NIMHENHbIX HEPABEHCTB M UX reOMeTpPU4ecKui
CMbICM. YTNOBble TOYKM BbINYKIbIX MHOFOrpaHHbIX 06-
nactei. leomeTpudeckme npuMepbl KpamHuX (Yrrosbix)
Touyek. basuncHble 1 Heba3ncHble KOMMNOHEHTLI KpaHeN
Toukn. Anrebpaunyeckasl XxapakTepucTuka KpanHen
TOYkM nonuagpa (MHororpaHHuka). Bbinyknas o6o-
noyka cuctembl Tovek B R"

1.16

Knaccundumkaums 3agay n
Moaenen MmatemaTU4Yeckoro
NporpaMMmnpoBaHUS.

JlnHenHoe, HenvHenHoe, BbINyKMNoe, HeBbINykroe, Le-
noYuncneHHoe, 4YacTU4YHO — LEenoYncneHHoe, CToxacTu-
4yecKkoe U guHaMuyeckoe nporpamMmmupoBaHue. Mogenb
TpaHcnopTHoM 3agayvn. Mogenes nnaHMpoBaHWs NpPous-
BOACTBA Ha npegnpuatun. Mogenb 3agaym o guete.




Mopenb 3apayun o HasHavYeHun. JlInHenHas moaernb 06-
MeHa.

1.17

HavanbHble cBeaeHust o Me-
Togax ontummsaumn. Teo-
pusi BONCTBEHHOCTW.

MprvMepbl 3KOHOMUKO-MaTeMaTUYECKUX MOAENen, Npu-
BOASALWMX K 3ajayam JIMHEWHOro MporpaMMUpOBaHWS.
MaTtemaTnyeckas nocTaHOBKa 3a4avv NMHENHOrO Mpo-
rpammupoBanusa. OOwas, ctaHgapTHas M KaHOHWYe-
ckas 3agaya NUHENHoro nporpammupoBaHus. lNpuse-
AeHve 3a4a4vv JIMHENHOro NPOrpaMMUPOBaHKS K KaHO-
HMYeckoMy BMAy. 3anvck 3agayn NMHEWHOro nNporpam-
MUPOBaHWS B MaTpu4HOM Buae. 'eomeTpuyeckas MH-
TepnpeTtauus 3agadm NIMHENHOro NPOrpamMMmMpoBaHUs B
cnydvae OByx nepemeHHbIX. ['paduyecknin metoa pelue-
Hug. PelweHne 3agad NMHEMHOro NporpaMMmpoBaHuns
MeToaoMm nepebopa BeplinH. Cumnnekc-mMeToq peLue-
HWs 3agay NMHEeNHOro NporpamMmmMupoBaHus. ANropuTM
cMMnnekc-meToga. HaxoxgeHue MCXOQHOro AomnycTtu-
moro 6asuca. MeTtog nckyccteeHHoro 6asuca. lNoHaTne
O B3aVMMHO-ABOWCTBEHHbIX 3afdadax JIMHEWHOro npo-
rpammupoBaHusa. OCHOBHble TEOpPEMbl [BOWCTBEHHO-
cTu.

2. MpaKkTn4yeckmne 3aHATUA

2.1

MaTtpuubl. Onepauun Hag
MaTpulamu.

Onepaumnun Hag maTpruamy (YMHOXEHWEe Ha Yncro, Crno-
XeHue, yMHOXeHue, TpaHcnoHupoBaHue). CeoncTsa
onepauun. PelwweHne 3agay ¢ 93KOHOMUYECKUM coaep-
XaHnewM, C UCNoNb30BaHNEM U3YYEeHHbIX onepauun Hag
MaTpuuamm.

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

2.2

Onpepenurenu, MeToabl Ux
BbIYUCIIEHNS.

BbluncneHne onpegenutenen BTOPOro n TpeTbero no-
psgka: MeToaoM TpeyrofibHvKa; C UCMNONb30BaHWEM
CBOWNCTB onpeaenutens, C UCNosib30BaHNEM TEOpPEMbI
Jlannaca. BbluncneHne onpegenuTenen BbICLUMX MO-
pSiOKOB.

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

2.3

O6patHasa maTpuua.

HaxoxaeHvne obpaTHOM MaTpuubl C MOMOLLLIO MPUCO-
€aVHEHHOW MaTpuubl M C MOMOLLBIO SreMeHTapHbIX
npeobpasoBaHui.

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

2.4

PaHr maTpuubl.

HaxoxgeHune paHra matpuubl. OnpegeneHne mMakcu-
MaribHOro Yncrna fMMHENHO He3aBUCUMMbIX CTPOK (CToNG-
LOB) MaTpuubl.

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

25

CucteMbl NMMHENHbIX ypaB-
HeHun. MeTtoa Kpamepa.
MeTtop obpaTHon maTpuubl.

PelieHne matpuyHbIX ypaBHeHWU. PelueHne cuctemsl
NVHEerHbIX ypaBHeHUN MeTodoMm Kpamepa, meTogom
obpaTHOM MaTpuubl. PelieHne 3agay ¢ 3KOHOMUYECKUM
cofepXXaHueM, C UCrosib30BaHNEM CUCTEM JTMHENHbIX
ypaBHEHUN.

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

2.6

Cucrtembl NUHENHBLIX YpaB-
HeHu. MeTop Naycca. Me-
Top XKoppaHa-laycca.

PeweHne cucteMbl NUHENHbIX YypaBHEHUW METOAOM
"aycca, meTogom XKopaaHa-laycca. PelueHue 3agay ¢
3KOHOMUYECKUM COAEpKaHWEM, C UCMOSIb30BAHUEM CU-
CTEM NNHENHbIX YPaBHEHUN.

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

2.7

Obuwee n H6asncHoe pelue-

HMEe  CUCTEeM  NMHEWHbIX
ypaBHeHun. Cuctema yH-
AaMeHTanbHbIX  peLleHun

CUCTEMbI JIMHEWHbIX OAHO-
pPOAHbIX YpaBHEHMWN.

HaxoxgeHne obuwero u 6asncHOro pelleHnst CUCTeM
NVHEeNHbIX ypaBHeHUN. HaxoxaeHne dyHOaMeHTarb-
HOW CUCTEMbl pELUEeHUA CUCTEMbl NUHEWNHbLIX ypaBHe-
HUI.

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

2.8

Mogenb JleoHTheBa.

OnpeneneHne npoaykTUBHOCTM MaTpuubl. PelieHue
3ajay c NpUMEHeHNneM Mogenm MHOrooTpPacneBon aKo-
HOMUKM JleoHTbEBA.

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

2.9

BekTopHOEe NpocTpaHCcTBO.

Onepauun Hag BekTopamn. CkansipHoe npounsseaeHne
BEKTOpOB, ero ceoncTtea. OnpeaeneHne nMHENHOM 3a-
BUCUMOCTU N HE3aBUCUMOCTM BEKTOPOB. PasnoxeHne
BekTOpoB no 6a3sucy. MaTpuua nepexoaa ot ogHoro 6a-
3uca K gpyromy.

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




2.10

JInHenHble onepaTtopbl.

OnpegeneHne nuHenHocTn onepartopa. HaxoxaeHue
MaTpuLbl MMHENHOrO onepaTopa. Ansi pa3Hbix 6a3ncos.

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

2.11

CobcTBEHHbIE 3HaYeHUs K
COBGCTBEHHbIE BEKTOPbI M-
HelHoro onepaTopa.

HaxoxaeHne cobCTBEHHbIX 3HAaYeHWU U COBCTBEHHbIX
BEKTOPOB JNMHENHOro onepaTopa. [MpuBegeHve mat-
pvLbl NIMHEMHOTO onepaTtopa K AMaroHaribHOMy BUAY.

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

2.12

JInHenHasa mopens Top-
roBnu.

HaxoxaeHne COOTHOLIEHWI HauMoHasbHbIX AOXOL4OB
CTpaH ansi c6anaHcMpoBaHHOW TOPTrOBIN.

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

2.13

KBagpatnyHble dopMbl.

HaxoxpgeHne kBagpaTtuyHOW OPMbI COOTBETCTBYHO-
Wwewn 3agaHHon maTpuue. OnpegenexHve KkBagpaTuyHoOmM
dopMbl B MaTpmyHOM Buae. KaHoHW4eckuin n Hopmarb-
HbIV BUA kBagpaTtudHon dhopmbl. MeTop Jlarparxa. Vc-
crnegoBaHMe KBagpaTW4HOWM hopMbl Ha 3Hakoonpede-
neHHoctb. Kputepuin Cunbaectpa.

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

2.14.

OnemMeHTbl aHannTU4YEeCKon
reomeTpun.

YpaBHeHME NPSMON: C YrnoBbIM kK03 PULMEHTOM, 06-
liee, B OTpeskax. YpaBHEHUE MyyKa NpsiMbiX, ypaBHe-
HWEe MPSMOW, NPOXOAALIEN Yyepe3 ABE AaHHble TOYKM.
Yron mexagy ABYMsi MpSAMbIMUY, YCITOBUS NapannerbHo-
CTU 1 NeprneHauKkynsapHocTn. OKpyXHOCTb. dnnuvnc. Mv-
nepbona. MNapabona. MNMnockocTtb: obLlee ypaBHeEHMe,
MOHATME HOPMarbHOro BekTopa. YacTHble crnyvau pac-
NOMOXXEHWS NITOCKOCTU B KOOPAMHATHOM MPOCTPaHCTBE.
Yron mexagy nriocKoCTsMM, YCIOBUS NapannenbHOCTU 1
nepneHaMKynapHoOCcTU AByx nnockocten. [lpsmas B
NPOCTPaHCTBE: KAHOHNYECKOE YpaBHEHME NPsIMON, 00-
Lee ypaBHeHue. B3anmHoe pacnonoxeHue OByx npsi-
MbIX B MPOCTPAHCTBE. YTon Mexay npsmbiMy. Baanwm-
HO€e pacnosiokeHne NpsiMON M NITOCKOCTU. Yron Mexagy
NPsIMOM 1 NIIOCKOCTbIO. YCIMOBMSA NapannenbHOCTU U
nepneHAaMKyNApHOCTU NPSAMON U NIIOCKOCTU. PelueHne
3agay C 9KOHOMUYECKUM cofepKaHneMm, C NCMonb30Ba-
HMEM 31EMEHTOB aHaNUTU4YECKON reoMeTpum.

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

2.15.

OnemeHThI BbIMNYKIIOro aHa-
nn3a.

CncTeMbl NMMHENHBIX HEPABEHCTB U X reOMETPUYECKUN
CMbICM. YTNOBble TOYKM BbINYKIbIX MHOFOrpaHHbIX 06-
nacten. leomeTpuyeckne npumMmepbl KpanHUX (YrrnoBbiX)
Touyek. basncHble n HebasncHble KOMNOHEHTLI KpaHen
TOYKM.

2.16.

3agaum MaTeMaTUyYeckoro
nporpaMmmnpoBaHus.

3apada 06 ucnonb3oBaHuM pecypcoB. 3agaun o gueTe.
3apadva o 3arpyske obopyaoBaHus. JIMHenHas Mogernb
obmeHa.

2.17.

MeTogbl oNTUMU3aLNN.

PeweHune 3agay NMHENHOrO nporpaMmmMmpoBaHun4.

13.2. Tembl (pa3genbl) AUCUMNINHBI U BUAbI 3aHATUN

Bugpl 3aHaTUR (YacoB)
Ne HanmeHoBaHue pasgena
CamocTtoarenbHasa| KoH-
n/n ONCUUNNKUHBI Jlekunn | lMpakTtnyeckme Bcero
paboTta Tponb
1. MaTtpuubl. Onpegenurenu. 6 8 6 20
2. | CucTtembl IMHEVHbBIX YPaBHEHWNA. 8 8 6 22
3. | BekTopsl. 6 6 8 20
4. | KsagpaTtu4dHble opmbl 4 2 6 12
5 OrnemMeHTbl aHanUTUYeCcKon reomeTpun. 6 6 6 18
OneMeHTbl BbINYKOro aHanumaa.
Knaccudmkaums 3agay n mogenen ma-
TemaTU4eckoro NpPOrpaMMmnpOBaHUS.
6. 4 4 8 16
HavanbHble cBegeHns o metogax onTu-
Musauunn. Teopna 4BONCTBEHHOCTU.
KoHTpone: 36 36
NToro: 34 34 40 36 144




14. MeToaunyeckume ykasaHus ans oby4aroLmxcsi N0 OCBOEHUIO AUCLUNIIUHDI:

[ns ocBoeHMs gucumnnMHbl oby4atrowmmes Heobxoanmo padoTaTth C NEKUMOHHBIMU MaTepranamm
(kOHCNEeKTaMu NeKUMi) U NpPakTUYeCKUMN 3agaHnsIMK, pasMeLLEeHHbIMW Ha obGpa3oBaTenbHOM nopTane
QYK «MupoBas akoHoMmuKa. JluHenHas anrebpax/ - URL: https://edu.vsu.ru/course/view.php?id=4764, oc-
HOBHOW M AOMONHUTENBHOM NUTEepaTypom, BbIMNOSHATE 3a4aHMs Ha NPaKTUYECKUX 3aHATUSAX M B NpoLecce
CaMOCTOSATENbHOM paboTbl, NPONTK TEKyLUME aTTecTaLun.

[ononHuTenbHble MeToguYeckne peKoOMeHaaL M1 No BbINMOSTHEHWIO NPAKTUYECKMX 3adaHUN, a Takke
3amMevaHusi Mo pesynbTatam MX BbINOfIHEHNA MOryT pa3melaTtbes Ha noptane QYK «Muposas 3KkoHo-
muka. JlnHenHasa anrebpax/ - URL: https://edu.vsu.ru/course/view.php?id=4764 B BMae nHanemnayanbHbIX
KOMMeEHTapmeB 1 annoB obpaTHOM CBA3W, COOOLWEeHUn opyMa U OPYrnx 3NeMEHTOB 3NEKTPOHHOro
Kypca.

Buabl camocTtoaTenbHon paboTtbl: npopaboTka Nekumin, OAOMOSHEHNE MEKUMIA C MCMNOfb30BaHMEM
y4ebHON N Hay4YHOW NUTepaTypbl; BbINOSIHEHWE AOMALUHMX 3adaHui (NPaKTUYECKUX N TEOPETUYECKMX);
NoaroToBKa K NPakTUYECKMM 3aHATUSIM, KOHTPOSbHLIM paboTam, TeopeTUYECKUM onpocam.

15. Nepe4yeHb OCHOBHOW U AONOJIHUTESILHOMN NUTEpPaTypbl, PECYPCOB UHTEPHET, HEOOXO-
AUMbIX 4N OCBOEHUA ANCLUNIIUHDI

a) ocCHOBHas nuteparypa:

Ne n/n NcTOYHMK

Bbicwas mamemamuka 0n1si skoHomucmos : y4ebHuk / H. L. Kpemep, b. A. lNymko, Y. M. Tpu-
WwuH, M. H. ®pudmaH ; ped. H. L. Kpemep. — 3-e u3d. — Mockea : OHumu-[aHa, 2017. — 482 c. :
1 epagp. — (3onomoli oHO pocculickux y4ebHukos). — Pexum Oocmyna: rno noonucke. —
URL: https://biblioclub.ru/index.php?page=book&id=684732 (dama obpauwjeHus: 15.05.2024). —
ISBN 978-5-238-00991-9. — Tekcm : 3/1eKMPOHHbIU.

lopnay, b. A. JluHeliHasi aneebpa u aHanumu4yeckasi ezeomempusi : y4ebHuk dnsi eysoe / b. A.
lopnay. — 2-e u3d., cmep. — CaHkm-lNemepbype : JlaHb, 2022. — 300 c. — ISBN 978-5-507-
2 44063-4. — Tekcm : aneKmpoHHbIU // [laHb : anekmpoHHo-6ubnuomeyHas cucmema. — URL:
https./e.lanbook.com/book/208664 (dama obpauweHus: 15.05.2024). — Pexum docmyna: 0ns
asmopus. nonb3osamersed.

6) fononHuTenbHas nuTeparypa:

Ne n/n UcmoyHuk

Bbicwasi mamemamuka. lNpakmukym Orsi cmydeHmo8 mexHUYeCcKUX U 9KOHOMUYeCKUX crieyu-
anbHocmel : y4yebHoe nocobue / . H. lNopenos, b. A. lNopnay, H. J1. [JoGoHoea [u dp.] ; nod
obwel pedakyuel b. A. Nopnavya. — CaHkm-lemepbype : JlaHb, 2020. — 676 c. — ISBN 978-
5-8114-4423-6. — Tekcm : afieKMpPOHHbIU // JlaHb : aneKmpoHHO-6ubniuomeyHas cucmema. —
URL: https://e.lanbook.com/book/140738 (0ama obpaweHus: 15.05.2024). — Pexum docmyna:
O asmopu3s. rons3osamerned.

Hosukos, A. U. NccriedosaHue onepayuli 8 SKOHOMUKe : y4ebHuK / A. Y. Hosukos. — 3-e u30. —
Mocksa : Jawkos u K°, 2022. — 352 c. : un., mabn., epah. — (Y4ebHblie uzdaHus 05 bakanaspos).
- Pexum docmyna: rno rnodnucke. -
URL: https://biblioclub.ru/index.php?page=book&id=622062 (dama obpaweHus: 15.05.2024). —
bubnuozp. 8 kH. — ISBN 978-5-394-04810-4. — Tekcm : 371€KMPOHHAbIU.

Jlobkosa, H. V. Bbicwast mamemamuka 01151 3KOHOMUCMO8 U MeHedxepos : y4ebHoe nocobue /
H. Y. Jlobkoea, 1O. []. Makcumos, FO. A. Xeamos ; nod pedakuyuel HO. A. Xeamoea. — CaHkm-
5 lMemepbype : flaHb, 2018. — 520 c. — ISBN 978-5-8114-3293-6. — Tekcm : a1neKmpoHHbIL 1/
JlaHb : anekmpoHHo-6ubnuomeyHasi cucmema. — URL: https://e.lanbook.com/book/110909
(0ama obpauweHus: 15.05.2024). — Pexum docmyna: dnsi asmopu3. nosib3oeamernel.

banduH, K. B. Mamemamu4eckoe npogpammuposaHue : y4ebHuk / K. B. banduH, H. A. Bpbisea-
nos, A. B. Pykocyes ; nod obuw,. ped. K. B. banduHa. — 2-e u3d. — Mockea : [Jawkos u K°, 2018.
6 — 218 c. : un. — Pexum docmyna: o noonucke. —

URL: https://biblioclub.ru/index.php?page=book&id=112201 (dama obpaweHus: 15.05.2024). —
ISBN 978-5-394-01457-4. — Tekcm : 351€KMPOHHbIU.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oulmanbHble pecypcbl MHTEPHET)®:
Ne n/n UcTouHuK
1 Kamanoe SHBE BI'Y. — URL: https://lib.vsu.ru/
2 OEC Uzdamensbcmea «/laHby — <URL:http://www.e.lanbook.com/
3 OB6C «YHusepcumemckas bubnuomeka Online» — <URL:http://www.biblioclub.ru/
4 latisopoHckas C.A. QYK «Mupoesas akoHomuka. JluHeliHas anzebpay/ -
URL: https://edu.vsu.ru/course/view.php?id=4764



https://edu.vsu.ru/course/view.php?id=4764
https://biblioclub.ru/index.php?page=book&id=684732
https://biblioclub.ru/index.php?page=book&id=622062
https://biblioclub.ru/index.php?page=book&id=112201
http://www.e.lanbook.com/
http://www.biblioclub.ru/

5 Espocmam. — URL: https://ec.europa.eu/eurostat
6 Muposasi cmamucmuka. — URL: https://world-statistics.org/

16. NepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHus Ans CamoCcToATeNIbHOMN paboTbl

Ne n/n HemoyHuk

1 KoHcriekmbi nekyut, pasmeueHHble QYK «Mupoesasi skoHomuka. JluHelHas anzebpay/ -
URL.: https://edu.vsu.ru/course/view.php?id=4764

> BadaHus Ons npakmu4yeckux 3aHamud, pasmewieHHble Ha QYK «Muposasi skoHomuka. JluHed-
Has aneebpar/ - URL: https://edu.vsu.ru/course/view.php?id=4764
UarnkuH, A. C. 3a0ayu ¢ peweHusiMu o 8bicwel Mamemamuke, meopuu geposimHocmed, Ma-
memamu4eckol cmamucmuke, MamemMamu4ecKoMy rnpo2pamMmupo8aHuro : y4ebHoe nocobue /

3 A. C. WankuH, B. A. lWankuH. — 10-e u3d., cmep. — Mockea : Jawkoe u K°, 2021. — 432 c. : un.,

mabrn., epagh. — (YuebHbie uszdaHusi Ons bakanaspos). — Pexum docmyna: no nodnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=684406 (dama obpaweHus: 15.05.2024). —
bubnuoa.: c. 428. — ISBN 978-5-394-04457-1. — Tekcm : 951€KMPOHHbIU.

17. O6pa3oBaTesfibHbleé TEXHONOrMU, UCNONb3yeMble Npu peanusauum y4yebHOM AucLM-
NfWHbI, BKMNOYaA AUCTaAHUUOHHbIe obpa3soBaTesibHble TexHonorun ([OT, aneKkTpoHHoe
oby4eHue (30), cmewaHHOe 0OyyYeHue):

AvcunnnmHa peanuayeTcs C NPUMEHEHUEM NEMEHTOB 3MIEKTPOHHOIO 00YYeHNst U ANCTaHLMNOH-
HbIX obpasoBaTtenbHbIX TexHonornm (A0nOOT) («ONEKTPOHHbIN YHUBEPCUTETY).

18. MaTepnanbHO-TeXHU4YECKOEe obecneyeHme AUCLUNIIUHDI:

CneumnanuanpoBaHHas mebernb, NPoeKTop, HOYTOYK, aKpaH

MNporpammHoe obecneyeHue:

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

"Microsoft Access 2019 (Single OLV NL Each AcademicEdition Additional Product )"
HeunckntountenbHble npasa Ha 1O Dr. Web Enterprise Security Suite KomnnekcHas
3awmta Dr. Web Desktop Security Suite

19. OueHou4HbIe cpeacTBa ANns NPoBeAEHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTauum

MopsiAoK OLeHKM 0CcBOeHMst obyyaroLmmmucs y4ebHoro MmaTepuana onpeaensieTcs cogep-
XaHWeM crneaylowmnx pasnenos AUCUMUMNNHBIL

UHavkaTop(bl
Ne HanmeHoBaHue pas- KomneTteH- A P(e1)
OOCTWDKEHNS OueHouYHble cpeacTBa
n/n Jena gucuunnuHbl umns(un)
KOMMEeTEHL MM
Or1K-1.2 Mpume-
HAeT  annapart
OMK-1 P
dyHaameHTarnb-
CnocobeH o lMpakmuyeckue 3adaHusi
HOW MaTeMaTuku N
1 Matpuubl. Onpegenu- NPUMEHATb MM peleHMm Teopemuyeckut onpoc Net1
T | Tenu. 3HaHWA (Ha KonmponbHas paboma Ne1
TEOPETUYECKMX
NpoMexy- Tecm
N NPaKTUYECKNX
TOYHOM
3agay 3KOHOMMU-
YpPOBHE) y
SKOHOMU- Yeckoln Teopun
yeckon OMK-1.2
OrK-1.4 Uc-
Teopum
npu pele- none3yet Mmare- lMpakmuyeckue 3adaHusi
2 Cuctembl NIMHENHbIX WA npu- MaTun4eckne me- Teopemuyeckul onpoc Net
" | ypaBHeHWM. KNAOHBIX TOObl M MoAenu KoHmponbsHas paboma Ne2
onTuMmusaumm Tecm
3agay
npu  peLueHun
NpUKNagHbIX



https://ec.europa.eu/eurostat
https://biblioclub.ru/index.php?page=book&id=684406

MuaukaTtop(bl)

OOCTWKEHNS OueHouyHble cpeacTBa

KOMMEeTEHL MM
3agay 9KOHOMMU-
YecKoun Teopum

Ne HanmeHoBaHue pas- KomneTteH-
n/n jena ANCcUUnvHbI ums(n)

lMpakmuyeckue 3adaHusi

3. | BekTopsbl. OfK-1.2 Teopemuyeckud onpoc Ne2
OrK-1.4
KoHmposnbHas paboma Ne3
lpakmuyeckue 3adaHus
4. | KsagpatnyHblie oopMbl OrK-1.2 KormponbHas paGoma Ne3
OnemeHTbl aHanNUTU4e-
5, | OKo#t reomeTpum. Ine- OlMK-1.4 Mpakmuyeckue 3adaHusi

MEHTbI BbIMYKMOro aHa-
nnsa.

Knaccudmkauusa 3apav
n mogenen matematu-
YeCcKoro nporpamMmmmpo-
6. | BaHus. HayanbHble cBe- OrliK-1.4 lNpakmuyeckue 3adaHusi
JeHust 0 MeTodax onTu-
Musaumn. Teopus aBomn-
CTBEHHOCTW.

lNepeyeHb sornipocos, npumep KM

MpomexxyTouHas aTTecTaumsi, hopma KOHTPOMsS — 9K3aMeH
P Y Uwsi, hop P npusederbi 8 11.20.2

20. TunoBbIe OLEHO4YHbIE CpeaAcTBa U MeToAUYeCKMe MmaTepuansl, onpeaensioLwue npoue-
Aypbl OLleHUBaHUA

20.1. TeKyLLUI KOHTPOIb YyCNEeBaeMoCTun

KoHTporb ycrneBaeMocTv N0 AUCUMMINHE OCYLLECTBNAETCS C MOMOLLBIO CneayoLwmnx oLeHOYHbIX

cpencTs:
20.1.1 NepeyveHb NpPaKTUYECKNX 3aAaHUN
BbinonHaTL onepauun Hag MaTpuLlamMu.
Bbluncnate onpegenvTteny (MeToa TpeyrofbHuKa, npasuno Jlannaca).
Haxogutb o6paTHyto maTpuuy (2 cnocoba).
HaxoguTb paHr maTpuubl.
PewwuTtb MmaTpnyHoe ypaBHeHMe.
PewaTb cuctemy ypasHeHun, metogom Kpamepa, "aycca, >KopgaHa-laycca.
HaxogunTb 6a3ncHble pelueHns CUCTEMbI NIMHENHBIX YPaBHEHWN.
Haxoautb doyHAaMeHTarnbHy0 CUCTEMY PEeLLIEHUI CUCTEMBI JTMHENHBIX YPaBHEHUN.
BbIACHUTL NpoAyKTUBHA N MaTpuua.
10. Bbluncnatb Heob6xoanMbIi 06 beM BanoBOro Bbinycka no otpacnsam (Mogens JleoHTbeBa).
11. OnpepgensaTtb 06pa3ytoT Nu BeKTOpbI 6asuc.
12. Pa3noxuTb BEKTOp No BekTopam H6asuca.
13. BbISACHATb ABNAOTCS NN BEKTOPLI NIMHENHO 3aBUCUMbIMWN (HE3ABUCUMBIMM).
14. TlpoBepuTb ABNAETCHA U onepaTop JIMHENHbIM.
15. HaxoauTb maTpuuy onepartopa B HOBOM Basuce.
16. HaxoanTb COBCTBEHHbIE 3HAYEHMS U COBCTBEHHbIE BEKTOPbLI NIMHEMHOIO onepartopa.
17. HaxoauTb COOTHOLLEHME HaUMOHarnbHbIX JOXOA0B CTpaH Ansd cbanaHcMpoBaHHOW TOProBiw.
18. HaxoguTtb KBagpaTU4Hyo PopMy, COOTBETCTBYIOLLYIO MaTpuLe.
19. TlpuBOAUTbL K KAHOHMYECKOMY BUAY KBagpaTUYHYO hopMmy.
20. WNccnepoBaTb Ha 3HaKOONPeaeneHHOCTb KBaapaTUdHyto popmy.
21. CocTaBuTb ypaBHeHWE MHOXECTBA TOYEK, paBHOYAANEHHbIX OT JAHHOW TOYKN U OT AAHHON NPSMON.
22. [aHbl BepluHbI TpeyronbHUka. CocTaBuUTb ypaBHEHWE MeAMaHbl U BbICOTbI, MPOBEAEHHON N3 BEPLUWHLI AaH-
HOro yrna; ypaBHeHne BMCCeKTPUCHI AaHHOIO BHYTPEHHEro yrna.
23. HawTtun ypaBHeHMe NnockocTu, npoxoasilen Yepes AaHHY0 NPAMY0 U JaHHY TOYKY.
24, CocTaBUTb KAHOHMYECKME YpaBHEHWUS MPSMON, NPOXOASLLEN Yepes3 OaHHYH0 TOYKY U NeprneHanKynspHo nnoc-
KOCTW, NpoxoasLien yepes Tpyu AaHHbIE TOYKU.
25. CocTaBuTb ypaBHEHME OKPY)XXHOCTU, ANAMETPOM KOTOPOM CITYXXUT OTPE30K LAHHOW NPSMOW, OTCEYEHHbIN OaH-
Hou rmnep6onon.
26. [na npoussoAacTBa ABYX BMAOB msgenuin A n B npeanpusatue ncnonb3yet Tpu Buaa ceipbs. [pyrue ycrnosus
3agayvm npveedeHsbl B Tabnuue.
| Bua cbipbs | HopMbl pacxofbl Cbipbsi Ha OOHO U3denve, kr | |

CoNoA~WNE




A B O6Lwee konn4ecTBo
Cblpbsl, Kr
I 12 4 300
Il 4 4 120
1] 3 12 252
Mpnbbinb OT peanusaumm oa- 30 40
HOro u3genus, AeH.en.

CocTaBuTb Takow NfaH BbiMycka NpoayKuuun, Npu KOTOPOM Npubbinb NpeanpusaTust OT peanusauumn npoayKummn
OyaeT MakcMmanbHOM NpU YCNoBMK, YTO M3OenuiA B Hago BbINyCTUTbL HE MeHee, YeM n3genui A.
27. PauuwoH ans nuTaHus XMBOTHbIX Ha dhepMe COCTOUT M3 ABYX BMOOB kopMoB | 1 Il. OguH kunorpamm kopma |
ctouT 80 aeH. Ea. n cogepxunt:1 ea. xupos., 3 eq. 6enkos, 1 ed. yrneBodos, 2 eq. HATpaToB. OQuH Kurorpamm Kopma
Il ctomT 10 geH. eq. v cogepxut:3 eq. xupos, 1 en. 6enko., 8 ea. yrnesonos, 4 ea. HUTpaToB. CoctaBuTb Hanbonee
JeLleBblvi paunoH NuTaHus, obecneunBatoLLnmn XNpoB He MeHee 6 ea., 6enkoB He MeHee 9 ef., YINEBOAOB HE MeHee
8 en., HUTpaToOB He MeHee 16 ea.
28. Ha aByx aBTOMaTu4ecKux NUHUSIX BbIMyCcKaloT annapatbl Tpex TunoB. [pyrve ycnosus 3agayvv npuBeaeHbl B
Tabnuue.

Tun annapara |_|pOI/I3BOD,I/IVTeJ'IbHOCTb pabotbl | 3aTtpaTbl Ha paboTy NUHUN, OEH. Mnam, w.
NWHWIA, LWIT. B CYTKK el.. B CYyTKu
1 2 1 2
A 4 3 400 300 50
B 6 5 100 200 40
C 8 2 300 400 50

CocTaBuTb Takow nnax 3arpy3km CTaHKoB, YTOObI 3aTpaThbl Obinun MUHUMarnbHbIMWU, @ 3agaHne BbINOJIHEHO HE
6onee yem 3a 10 cyToOK.

20.1.2 NMucbMeHHble TeopeTUYecKme onpochl

Teopetuyeckum onpoc Ne1. Matpuubl. Onpegenutenu. CuctemMbl JIMHEMHbIX YypaBHEHUN.
OnpegeneHune matpuubl.

2.  OnpegeneHve kBagpaTHOW MaTpuLbl.

3. Ceoncrtsa onepauun CyMMMpOBaHNS MaTpuL.

4. Hawntn Te npounsseneHusa matpul, AB n BA, KOTOpble CYLLECTBYIOT, OOBACHUTL

=

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

5. OnpegeneHue onepauum TpaHCNOHMPOBaHNE MaTpuLbl, CBOMCTBA.
6. OnpegeneHune onpegenuTens BTOPOro nopsigka.
7. CponcTtea onpegenutens.
8. BbluucnuTb onpefenuTens MaTpuLbl:
-2 01
A=| 1 2 4
516

9. OnpegeneHve MUHOPa anemMeHTa MaTpuLbl.

10. Bbluucnutb anredpanyeckoe ONOMHEHUE BbIAENEHHOrO afieMeHTa B MyHKTe 8.
11. OnpeaeneHne obpaTHON MaTpULbl.

12. OnpepeneHve COBMECTHOM CUCTEMbI NMIMHENHBLIX YPaBHEHUN.
13. OnpepeneHve onpeferneHHon cUCTeMbI NIMHENHbBIX YpaBHEHUN.
14. OnpepgeneHue paHra MaTpuubl.

15. Tllpaswuno Kpamepa.

16. YTO 03Ha4vaeT nMHenHasa 3aBUCMMOCTb CTPOK MaTpULbI.

17. OnpepgeneHue CUCTEMbI NIMHENHBIX OAHOPOAHBIX YPaBHEHUN.
18. YpaBHeHue nuHenHoro mexoTtpacrnesoro 6anaHca.

19. CooTHowweHne GanaHca.

Teopetuyecknm onpoc Ne2. Bektopbl. KBagpaTu4iHbie hopMbl.

YT0 Takoe ckanspHas BeNM4uHa.

OnpeaeneHne KoNNMMHeapHbIX BEKTOPOB. YCMNOBUE KOMNNMHEAPHOCTM.
[nnHa BekTopa.

OnpepneneHne cyMmMbl BEKTOPOB (aHanUTuyecku, rpadgomyeckn).
OnpepgeneHune ckanspHOro Npon3BefeHNst BEKTOPOB.

dopmyna ons onpeaeneHvs yrrna Mexay BeKkTopamu.

ogkrwnE



7. 3akoH4MTE NpeariokeHue: «N-MepHoe BEKTOPHOE MPOCTPaHCTBO ABMSETCA NIMHENHbBIM TakK KakK...».
8. OnpepgeneHne eBKNMMOOBA IMHEAHOIO BEKTOPHOIO MPOCTPAHCTBA.

9. OnpepeneHne NMHENHOW KOMOMHAL MM BEKTOPOB.

10. OnpepgeneHne NMMHENHO-HE3ABMCMOW CUCTEMbI BEKTOPOB.

11. F'eoMeTPUYECKNI CMbICI IMHENHOW 3aBMCMMOCTU B Cly4ae ABYXMEPHbIX BEKTOPOB.
12. OnpegeneHve paHra cUCTEMbl BEKTOPOB.

13. Teopema o 6asuce cuctembl BEKTOPOB.

14. OnpefgeneHue NUHENHOro OTobBpaXeHus.

15. CBAa3b Mexay BEKTOPOM 1 ero obpazom B BEKTOPHON dhopMme.

16. OnpepgeneHne cOGCTBEHHOrO 3HAYEHUSA MaTPULIbI.

17. Xapakrepuctmyeckoe ypaBHeHune onepaTopa.

18. Kputepuinn CunbecTtpa.

TeopeTnyeckune onpockl NPOBOAATCS B MMCbMEHHOW hopMe.
[nsa oueHnBaHuA pe3ynbTaTtoB UCMNOoNb3yeTcs 4-x 6annbHas WKana: «OTANYHO», «XOPOLLOY», «yA0BMNETBO-
pUTENBbHO», «HEYAOBIETBOPUTEITLHOY.
CooTHoLleHWe nokasaTenen, KpUTepUEB M LLKarbl OLLEHNBAHUSA pe3ynbTaToB 00yYeHus.

Kputepun LWkana
OLEHVBaHMSA KOMNETEHLUN OLEHOK
lpasurnbHble omeemsbi = 90% Omnu4Ho
[pasurnbHbie omeemsi om 75% do 90% Xopouwo
[pasurnbHbie omeemsi om 60% do 756% Y0osnemsopumesibHO
[pasunbHbie omeemsi < 60% HeydosnemeopumeribHoO

20.1.3 KoHTponbHbIe paboTbl

KoHTponbHas pabota Ne1. MaTpuubl. Onpegenutenu.
1. [1Ba pasnuyHbIX MO Ka4yecTBy BWAA Macna NpoAalTcs B Tpex MarasuHax. Matpuua A 3apaeT o6bembl npoaax

3TUX NPO/IYKTOB B MarasvHax B NePBOM kBapTarne, Matpuua B - Bo BTopom keapTane (Tbic. py6.). Onpeaenuts: 1)
0b6bem npofax 3a nonyrogue, 2) NpMpoCcT NPoAax BO BTOPOM KBapTare no CPaBHEHUIO C NEPBbIM

25 34
A=|73|, B=(64
24 25
2. Hantn matpuuy C*, obpatHyio k matpuue C = AB'+2E |, roe
12 20
A=|34| B=|54
56 12
3. BbuMCnUTL OnpeaenuTenb:
1 2 30
5 7 1 2
3 -1 1 8
-3 -10 -3 6

4. Onpegenutb MakcMMarnbHOE YMCIO SIMHEeHO HEe3aBUCUMbIX CTPOK MaTpULibl:
5 -1 4 2 1

-1 21 5 6

3 5 2 -8 -1

2 4 2 10 12
5. MpeanpusiTUE NPON3BOAUT TPU TUMa NPOAYKLMM, UCTIONbL3YS ABa BULA pecypcoB. Hopma 3atpat pecypcos | -ro
BMAA Ha NPOW3BOACTBO eaANHMULLI NPOAYKLIMM | -0 TUNa 3aJaHa maTpuueit 3atpat A | Beinyck NpoaykumMm 3a keap-

Tan — maTpuuen X, CTOMMOCTb €AMHULIbI KaXAO0ro BMAa pecypca 3agaHa matpuuen P. Hantu: 1) Matpuuy S
MOMHbIX 3aTpaT PECYPCOB KaXAoro B1Aa; 2) NofHy CTOMMOCTb BCEX 3aTpayvyeHHbIX PECYpPCOB.



10
(12 ! ?J;xz 20|,P=(5 2)
10

A

KoHTponbHasa pabota Ne2. Cucrtema nuHenHbIX ypaBHEHUN.
1. PewnTb MmaTpuyHoOE ypaBHeHME

o 2)efe ol

2. MeTtonom Maycca pelwmnTtb CMCTEMY ypaBHEHUN, 3aaHHYI0 B MaTpuyHon popme: AX=B, roe
1 4 3 7
-2 1 -1 3 :
A= , B :(4 6 2 4) .
4 -3 1 5
-1 2 -1 -1
3. Pewntb cuctemol ypaBHeHUi metogom XKopaaHa-Iaycca.

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

80
N BEKTOP KOHeyHoro npoaykta Y = Haiitn kowm-
0,125 1,125 80

5. NaHa maTtpuua nosnHbIx 3atpart S :(

noHeHTbl X, X, BekTOpa BanoBoro Beinycka X = [Xl j
X
2

KoHTponbHasa pabota Ne3. Bekropbl. KBagpaTuuHbie popmbi.

1. BbISICHUTb SIBASIOTCSI MM FIMHEMHO 3aBUCUMbIMM BEKTOPbl @i, @z, Aas! 51 =(1, 4,6), az =(1, —l,l),
as=(113).

2. [laHbl YeTbipe BekTOpa ai, a», as W bB HekoTopoM 6asuce. MokasaTh, YTO BEKTOPbl a1, A, as 0OpasyloT
6a3nc, U HalTV KOOPAMHATLI BEKTOpa b B 3ToM 6asuce: ai = (4, 5, 2), a = (3, 0,1), a = (—1,4, 2), b= (5, 7,8) .

3. Halitn coBCTBEHHbIE 3HaUEHNs U COBCTBEHHbIE BEKTOPbI NHeHoro onepatopa A (matpuusl A ).

2 -1 0
A=|-1 2 0
1 -1 2

4. TlpuBecTn K KaHOHUYECKOMY BMAY KBaApaTUUHy0 hopmMmy (D(Xi, X2,X3) = X12 +4X1X2 +4X1X3 +4X2X3 +4X§,

BbISICHWUTb, AABMSIETCA N OHa 3HaKoonpeaeneHHoM.
5. BbISICHUTb, B KAKOM OTHOLUEHWUM OOMMKHbI OblTb HaLMOHarbHble AOXOAbl TPEeX CTpaH Ana cbanaHcUMpoBaHHOM
TOProBnu, ecnu 3agaHa CTPYKTypHas MaTpuLia TOprosnu

0,3 0,3 0,8
A=/0,6 01 01
01 06 01

KoHTporbHble paboTbl NPOBOAATCA B MMCbMEHHOW hopMe.



[lna oueHnBaHUS pe3ynbTaToB 0Oy4YeHUs Ha 3K3ameHe Ucnonb3yeTcs 4-X GannbHas wWKana: «OTUYHOY,
«XOPOLLIOY», KYAOBNETBOPUTENBHOY», «HEYOOBNETBOPUTENBHOY.
CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKarbl OLleHMBaHWUSI pe3ynbTaTtoB 0byyeHusl.

KpuTepun oueHnBaHus Lkana oueHok
[NpasunbHo peweHo 5 3adaHull, 803MOXHbI HEKOMOPbIE HEMOYHOCMU. OmnuyHo
[pasunbHo peweHo 4 3adaHusi, BO3MOXHbI HEKOMOPbIE HEMOYHOCMU. Xopowo
lMpasunbHo peweHo 3 3adaHull, B03MOXHbI HEKOMOPbIE HEMOYHOCMU. Y0dosenemsopumesibHO
lpasunbHo peweHo meHee 3 3adaHul, dornyujeHbl epybbie owUubKuU. HeydosnemesopumersibHO

2.1.4. TecTnpoBaHue
[aHHble 3agaHnst peKOMEHAYHTCA K MCMOMb30BaHMIO NPY NPOBEAEHNN ANArHOCTUYECKUX paboT ¢ Lenbto
OLEHKM OCTaTOYHbIX 3HaHWI NO pe3ynbTaTaM OCBOEHUSI aHHOW ANCUUNINHDI

1) 3aKkpbITble 3agaHus (TecToBble, CPEeAHUN YPOBEHb. CNOXHOCTH):.

1. Kakas ksagpaTHasi Matpuua HasbiBaeTcst €ANHNYHON?

- Y KOTOPOW BCE SNEMEHTbI [MTAaBHOW JMaroHanu paBHbl eguHULE, a BCE Apyrne — Hyrnio;

- Y KOTOPOW BCE 3NeMeHTbl paBHbl €ANHULIE;

- Y KOTOPOW BCE 3NeMeHTbI rMaBHOM 1 NOBOYHON AnaroHanu paBHbl e4MHULE, a BCE APpYrve — HYH.
- Y KOTOPOW BCE 3N1EMEHTbI PaBHbI HYIHO.

2. MoHaTne obpaTHoN MaTpuLbl pacnpoCTpaHaeTCs:
- Tonbko Ha KBagpaTHblE MaTpULbl

- TonbKO Ha AnaroHanbHble MaTpULbl

- Ha nto6ble maTpuubl

- TonbKO Ha NPAMOYronbHbIE MaTPULbI

_ (-1 2 _(1 -1 _ .
3.Ecrm A = ( 4 _5) uB= (0 2 ) To matpuua C = 2A + B nmeert Bua;
i (—1 3 )

0 1y
_ (8 1 83)
i ( 8)
4. Cncrtema ypaBHEHUN Ha3bIBAETCA COBMECTHOW, ECINUN OHa:
nmeeT XoTs Obl OAHO peLleHne
He MeeT peLleHnin

COOEPXKUT, NO KpanHen Mepe, ABa OANHAKOBbLIX YpaBHEHMUS
NMEET MHOXECTBO peLLeHui

4
1 =
8 —

5. Ecnn A n B — maTpuubl, UMEOLLME OQMHAKOBOE KOSIMYECTBO CTPOK, Npuyem A — KBagpartHasa matpuua,
TO pelleHneM MaTpuyHoro ypaBHeHus AX=B aBngaetca:

-x=A"1B
-x=B"!A

A
-X = -

B

B
-X = -

A

X1 + 3%, +3x3 =19

6. YacTHbIM peLleHnem cucTembl NMMHENHbIX ypaBHeHUN {—3X; — 8X, — 2x3 = —40 aBngeTcs:
Xq+3x, —3x3 =7

-4,3,2)

-(4,8,3)

-(6,4,2)

-(5,-7,2)



7. BbibepuTe npaBunbHbIA BapuaHT oTBeTA:

1 4 8
Ons matpuubl A = (—9 10 7) anrebpanyeckum SONONHEHNEM K ANEMEHTY asz, ABMAETCSH:
. 8 0 1 2
“hs2 = -9, 7
-Asp = _94 7|8
“As2 = _|10 47|
2=l 10| 1 3 12 0
8. [laHbl oBe maTpuubl A = (5 7) mB = (3 1 0), Kakyto onepaumnto Henb3s BbIMOMAHUTL C 3TUMN
mMartpuuammn?
-B-A4
-A-B
-BT-A
-AT-B

2) OTKpPbITbIE 3a4aHUS (TECTOBLIE, MOBLILLEHHbI YPOBEHL CNOXHOCTU):

1. Martpuua A = (3 Ip 1

(B OTBETE YKa3aTb YMCIIO)

) BbIPOXEHA NPU P PaBHOM:

OtBerT: 2
1 0 0

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

(B OoTBETE YKa3aTb YMCO)

OTBeT: 2

3. Cucrtema nuHenHbIX ypaBHEHUI, B KOTOPOM BO BCEX €€ YPaBHEHUSIX CBOOOAHbIE YneHbl paBHbl 0
Ha3blBaeTCs:
OtBeT: ogHOpoaHoM

1 2 3
4, Hangute onpegenutenb |0 0 0
7 4 5

(B oTBETE YKa3aTb YMCHO)
OtBeT: 0

5. MeHseTcsa nu npu TpaHCNOHMPOBaHMM MaTpuLbl ee onpeaenuTens?
(B OTBETE YKa3aTb «Aa» UNN KHET»)
OTBeT: HeT

6. CywecTtByeT nu obpaTtHaa maTtpuua kK matpuue A?

_(10 1
A= (49 5)
(B OoTBETE yKa3aTb «4a» Unn «KHET»)

OTBeT: oa

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



8. Martpuua Ha3biBaeTca MO OTHOLLEHWNIO K KBaapaTHON MaTpuue A, eCnu npu yMHoO-
XEHUN 3TOM MaTpuLbl HA MaTpuuy A Kak cnpasa, Tak U cneBa nonyyaeTcs eanHu4Hasa matpuua
OtBeT: obpaTtHomn

3) oTKpbITble 3agaHUa (MUHU-KEWCbI, CPEAHUN YPOBEHb CINOXHOCTH):

1. Tpw 6puragbl obpaboTtanu Tpu ydactka nons. [nowaan y4acTkoB 1 3aTpaTbl BpEMEHM Ha 06pa-
BGOTKy NpeacTaBneHbl B Tabnuue

V4acToK IBpeMﬂ pa6o|T|b| Opuvragbl, |T|
1 2 3 1
2 1 5 4
3 4 1 3
Haitn nponsBogMTenbHOCTL Kaxaon Opuraabl (B OTBETE YKaXknte BCe 3Ha4YeHus nogpsa, 6es npobe-
nos).
OTtBeT: 213

2. [na gByx oTpacnen NpoMbILWEHHOCTM AaHbl MaTtpuua KoadrUMEHTOB NpsAMbIX 3aTpaT A U BEKTOP
KOHeYHoro notpebnexms Y
_ 70,2 04 _ (80
1=(05 o01) ¥ =(50)

0,8 0,1 70
Hantu cooTBeTCTBYIOLWME 0O BEMbI BbIMYCKa KAXX0M OTpacnu (B OTBETE YKAXKUTE BCE 3HAYEHUSI NOAPAA,
6e3 npobenos).
OtBeT: 250300.

3. Wapgepxkun y (B pyb.) Ha M3roToBreHne napTum getanen onpegensaTca no opmyne y = ax + b,
roe x — obbem naptun. [Ins nepBoro BapmaHTa TexHonormdeckoro npouecca y = 1,45x + 20. [insa BTo-
poro BapuaHTa U3BecTHO, YTo y = 157,5 (py6.) npn x = 100 (geT.) uy = 452,5 (py6.) npn x = 300 (geT.).
[MpoBecTn ouUeHKY OBYX BapMaHTOB TEXHOMOMMYECKoro npouecca. B otBeTe ykaxuTe rpaHn4HoOe 3Haye-
HWe Ons ABYX BapuaHTOB.

OrtBerT: 400.

3AOAHUE 4. CocTtaBuTb TEXHONMOMMYECKYD MaTpuly, No AaHHbIM BanaHca OTYETHOro Nepuoga TPexoT-
pacneBov 3KOHOMUYECKOW CUCTEMBbI, MPEeACTaBNEHHOro B Tabnuue:

. MoTpebnsatowmin cekTop . .
Mpon3BoOACTBEHHbIN KoHeuHblh | Banoson
ceKTop Ceruzcme MpombliwneH- | lMpoune NpOaYKT BbINYCK
X0351CTBO HOCTb oTpacnu
Cenbckoe x03aMCcTBO 5 35 20 40 100
[MpOMBbILLSIEHHOCTb 10 10 20 60 100
lNpoune oTpacnum 20 10 10 10 50
B oTBeTE yKaKMTE CYMMY 9N1€MEHTOB MaBHOW AuaroHanm

OtBeT: 0,35

4) oTKpbITbI€ 3aA4aHUA (MUHU-KEUCHI, NOBbLILWEHHbIN YPOBEHb CINOXHOCTMU):

1. HaiTn cooTHOLLEHME HALUMOHAamNbHbIX JOXOA0B CTPaH Sy, ..., S, ANs cbanaHcpoBaHHOW TOProBnw,
1

o

€Cnu 3agaHa CTPYKTypHasi MaTpuLia TOproBnu A = . (B OTBETE YKaXXUTe BCe 3HAYEHUsI noapsa,

N= N =
DR NP R
WiR Wik W

6e3 npobenos.).
OrtBerT: 243.

Kputepuun v wkanbl oeHMBaHUA:
[nsi oueHMBaHUA BbINONHEHUS 3aA4aHMIN Ucnonb3yeTca 6annbHas wkana:
1) 3akpbITble 3agaHns (TECTOBbLIE, CPEAHUIN YPOBEHbL CITOXHOCTW):
e 1 6ann — ykasaH BepHbI OTBET;
e (0 6annos — ykasaH HEBEpPHbLIN OTBET, B TOM YMCIIE€ YaCTMUYHO.




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

3) OTKPbITblE 3a4aHUSA (MUHU-KEWCHI, CPEOHWI YPOBEHb CIOXHOCTM):
e 5 6annoB — 3agaHne BbIMOMHEHO BEPHO (MOMyYeH NpaBuIbHbIN OTBET, 0OOCHOBAH (aprymMeHTu-
poBaH) X0, BbINOMHEHUs (NPU HEOBXOANMOCTN));
e 2 6anna — BbINOMHEHME 3a4aHUA COOEPXUT HE3HaUYUTENbHbIE OLIMOKK, HO NpuBeaeH npaBurb-
HbI XO4 pacCyXOeHWW, Unu nonydeH BepHbIN OTBET, HO OTCYTCTBYeT 0OOCHOBaHWe X04a ero Bbl-
NOJSTHEHUS (eCnu OHO 6bINo HEOBXOAMMBIM), NN 3a4aHNE BbINOSTHEHO HE MOSTHOCTLIO, HO MOSyYeHbI
NPOMEXYTOYHbIE (YaCTU4YHbIE) pe3yrnbTaTbl, OTpaXatoLme NPaBUITbHOCTb X04a BbINOSIHEHWUS 3ada-
HWUS, UNK, B Criyvae ecrnu 3agaHne COCTOUT U3 BbINONTHEHWUST HECKONbKNX noa3agaHun, 50% KoTopbix
BbINOSIHEHO BEPHO;
¢ (0 6annoB — 3agaHne He BbINOSIHEHO UMW BbINOSIHEHO HEBEPHO (XOA BbIMOSTHEHUSA OLWINMBOYEH nnm
COAEPXMUT rpydble OLNOKM, 3HAUMUTENBbHO BNUSAIOLWLME HA AaNbHENLEee ero n3yvyeHue).

4) oTKpbITbIE 3a4aHUA (MUHN-KENCHI, MOBLILUEHHLIN YPOBEHb CIOXHOCTK):
¢ 10 6annoe — 3agaHne BbINOSTHEHO BEPHO (NONyYeH NpaBunbHbIA OTBET, 06OCHOBAH (aprymMeHTu-
poBaH) X0, BbIMNOMHEHUs (NPU HEOBXOANMOCTN));
e 5 6annos — BbINOMHEHME 3aaHNS COOAEPXKUT He3HaYMTENbHbIE OLWMOKKN, HO NpUBEAEH NpaBurb-
HbI XO4 pacCyXOeHWW, Unn NonyveH BepHbIN OTBET, HO OTCYTCTBYeT 0OOCHOBaHME XO4a ero Bbl-
NonHeHMs (ecnm oHo 6bINo Heo6xoaMMbIM), UK 3a4aHNE BbINOMHEHO HE NOSTHOCTLIO, HO MOSTyYeHbl
NPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaTbl, OTPaXatoLme NPaBMIbHOCTbL X04a BbINONHEHWUS 3aaa-
HWUS, UNK, B Crlyvae ecrnu 3agaHne COCTOUT U3 BbINONHEHWUST HECKONbKNX noa3agaHun, 50% KoTopbix
BbINOSIHEHO BEPHO;
e (0 6annoB — 3agaHve He BbINOSIHEHO UMW BbINOSIHEHO HEBEPHO (XOA BbIMOMTHEHUSA OWNBOYEH nnm
COOEPXUT rpybble ONOKKN, 3HAYNTENBHO BIIMSAIOLWME HA AallbHENLEE ero n3yyeHue).

20.2. NMpomexyToyHasa aTrectauus

lNpomexyToyHaa aTTectauuns no AUCUUNIIMHE OCYLECTBNSAETCH C MOMOLLGLIO CNeayrLLnX OLeHoY-

HbIX CPeacTB:
lNMepeyeHb BONPOCOB K 3K3aMEHY:

1. OnpepeneHve maTtpuubl. KBagpatHaa matpuua. [uaroHansHas matpuua. EanHuyHas matpuua. Hynesas mat-
puua. PaBHble maTpubl. CUMMETpUYEcKne MatpuLbl.
2. [JenctBusa c maTtpuuamu. CBoncTBa onepaumi CyMMUMPOBAHMSA MaTpuy, U NponsBefeHus MmaTpuubl Ha Y1CHo.
CaolicTBa nponsBefeHUs maTpuLl.
3. Onpegenutens matpuubl. CBOMCTBa onpegenuTens.
4. MwuHopbl n anrebpanyeckme gononHexus. MNpasuno Jlannaca.
5. Onpegenexne onepauumn TpaHCNOHMPOBAHME MAaTPULbl, CBOUCTBA.
6. O6paTHaa maTpuua. AnNroputm HaxoxaeHuss obpatHon matpuubl. [1Ba cnocoba HaxoxgeHus obpaTHon maT-
pyiLbl (C MOMOLLIbIO NPUCOEAMHEHHON MaTPULbl M C MOMOLLbIO 3fIeMEHTapHbIX NpeobpasoBaHui).
7. OO6wwun BMO M CBOMCTBA CUCTEMbI NIMHENHBLIX ypaBHeHUN. CoBMecTHas (HECOBMECTHas) cucteMa NMHENHbIX
ypaBHeHun. OnpegeneHHas (HeonpeaeneHHasi) cucteMa nNMHerHbIX ypaBHeHU. PaclumpeHHas matpuua cUCcTeMbl.
8. PaHr matpuubl. dnemeHTapHble Npeobpa3oBaHsl, COXpPaHAIOLLME PaHT MaTPULbI.
9. JlvHelrHasa 3aBUCMMOCTb (HE3ABUCUMOCTbL) CTPOK MaTpuubl. JInHenHas koMOMHauums.
10. ®dopmynbl Kpamepa.
11. Mertoga Naycca.
12. Cuctema M nuHeitHbix ypasHerwii ¢ 1| HemssecTHEIMK. Teopema KpoHekepa-Kanennu.
13. Cuctema nuHerHbIX O4HOPOAHbLIX YpaBHEHUN.
14. dyHoameHTanbHas cCMCTeMa peLLeHN CUCTEMbI NIMHENHBIX YPaBHEHWNA.
15. Mopgenb JleoHTbeBa. banaHcoBbie COOTHOLUEHUS.
16. MoHsitue Nl-mepHoro BekTopa. BekTopHOE NPOCTPaHCTBO. PaBHble BekTopbl. Hynesoil BekTop.
17. Onepauwuu Hag Bektopamu. CBOWCTBA.
18. JlMHelrHOe BEKTOPHOE NPOCTPaHCTBO.
19. CkansipHoe npounssBefeHne BEKTOPOB.
20. JluHerHas 3aBMCUMOCTb BEKTOPOB. JIMHeHaa KombuHauusa BektopoB. CBoncTBa. [€OMeTprUYECKNii CMbICTT.
21. bBasnc u paHr cucteMbl BEKTOPOB.
22. TlpeactaBneHve BeKTopa B NPOM3BONbHOM Basuce.
23. PasnoxeHune BeKTOpa B OpTOroHansHOM 6a3uce.



24. OnepaTtop nNMHenHoro npeobpasoBaHus.

25. JlnHenHble onepaTtopsl.

26. CobcTBEHHbIE 3HA4YEeHWsT U COOCTBEHHbIE BEKTOPLI JIMHENHOro onepartopa. CBoMCTBa.

27. [OdwnaroHanbHasa popma NMMHENHOro onepaTopa.

28. KsagpaTu4Hble hopMmbl.

29. TNpeobpasoBaHue KBagpaTU4HbIX hopm.

30. KaHoHW4ecknin u HopMarnbHbI BUA KBagpaTUYHbIX opMm.

31. Kputepuii 3HakoonpeneneHHOCTM KBaapaTUYHOM OOpMbI.

32. JluHeriHaa mopens obmeHa.

33. JluHnn nepsoro nopsaka.

34. dnnwunc.

35. lvmnepbona.

36. [Mapabona.

37. Obuwee ypaBHeHME NMHMN BTOPOro nopsigka.

38. YpaBHeHMe NOBEPXHOCTU U INHUN.

39. TlnockoCTb B NPOCTPaHCTBE.

40. [Mpsimasa B NpOCTpaHCTBE.

41. BsaumHoe pacnonoxeHne nNpsMomn 1 NNoOCKoCTU.

42. 3dnnuncowua.

43. Tunepbonowna.

44. Bbinyknble MHOXeCTBa B npocTpaHcTBe R". MNonynpocTpaHcTBa, BbiNyKble MHOrorpaHHble obnactu.

45. Cucrtembl MMHENHBLIX HEPABEHCTB U X FTEOMETPUYECKUIA CMbICHT.

46. YrnoBble TOYKU BbIMYKIbIX MHOFOrpaHHbIX obnacten. feomeTpuyeckme npumepbl KpanHUx (YrioBbiX) TOYEK.
47. BasucHble 1 Heba3NCHblE KOMMOHEHTbI KpanHen TOUKK.

48. Anrebpanyeckas xapakTepucTuKa KpaiHewn ToOYKU nonmaapa (MHOrorpaHHuka).

49. Beinyknas obonoyka cuctembl Tovek B R™.

50. JluHenHoe, HenNMHenHoe, BbiNyKIoe, HeBbINYKIoe, LeNoYNCIEHHOe, YaCTUYHO — LUenoYmcneHHoe, ctoxactuye-
CKOe U AuHaMu4eckoe nporpaMmmupoBaHme.

51. Mogaenb TpaHCNOPTHOW 3a4aun.

52. Mogenb nnaHMpoBaHWsa NPOM3BOACTBA Ha NpeanpUATUM.

53. Mogenb 3agaun o guete.

54. JluHerHaa mogenb obmeHa.

55. TNpumMepbl 3KOHOMUKO-MaTEMaTUYECKNX MOAENEN, NPMBOASALLMX K 3ad4adYam NMHENHOro NPOrpaMmMmnpoBaHmns.
56. MaTtematuyeckas nocTaHOBKa 3a4aun NMHenHoro nporpammmnpoBaHms. Obwas, ctaHgapTHas U KaHOHMYeckas
3agava NIMHENHOro NporpaMmmMupoBaHus.

57. lpuBegeHune 3agayun NMMHENHOro NporpaMMMpoBaHns K KAHOHUYECKOMY BUAY.

58. Banucb 3agaym NMHENHOro NPOrpaMMMpPOBaHNS B MaTPUYHOM BUAE.

59. leomeTpuyeckas nHTepnpeTaumsa sagadv NMMHEMNHOro NporpaMMMpPOBaHNS B criyvae ABYX NepeMEHHbIX.
60. [padmyeckuii meToq peLleHus.

61. PelueHue 3agay NMMHEHOrO NPOrpaMMMpOBaHNs MeTOA40M nepebopa BEPLLMH.

62. CumMnnekc-meToA pelleHus 3agad NMHEnHoro NporpaMMmpoBaHus.

63. AnropuTm™m cumnnekc-metoaa.

64. HaxoxpgeHune ncxogHoro gonyctumoro 6asuca.

65. MeToa nckyccteeHHoro 6asuca.

66. [NoHATMe 0 B3aUMHO-ABOMNCTBEHHbIX 3a4advax NMMHEeNnHOro nporpammupoBaHns. OCHOBHbIE TeOpeMbl 4BONCTBEH-
HOCTMW.

MpumMep KOHTPONBHO-U3MEpPUTENILHOIO MaTepuana

YTBEP>XOAKO
3aBeayoLLasn kadeapon MexayHapoaHON SKOHOMUKU Y BHELLUHESKOHOMUYECKOW AeATeNbHOCTH
E.B. EHOoBUUKas

noonucek
202 .
Hanpaenenue nogrotoBkn 38.03.01 «QkOHOMMKAY
OucumnnuHa JInHeHag anre6pa
Kypc 1

dopma 0byueHus o4YyHas
Bug atrectauun NpoMeXxyTovHas
Bua koHTpons 3K3ameH

KoHTponbHO-u3mMeputenbHbii matepuan Ne1.

1. [aiite onpenenenue guaroHajabHON, CAMMETPUYECKON MaTpHII.



-2 1

2. Halinute 3HaueHHE MHOrO4JI€HA f (X) = 3X2 —2X+5 or varpuet A=|2 -2 1

-1 2
3. Panr matpuist A pasmepa mxm paBeH:
a. M
b. m-1
C. YyKa3aHHBIX YCJIOBHUH HEJOCTATOYHO JUIS ONpE/eNeHuUs paHra
d. M, ecm MaTpHUILa HEBBIPOXKICHHAS
e. M, ecm MaTpHUILA BEIPOKICHHAS
1 -2 2 1 -1
3 -1 4 1 3
4. HaiiauTe 4uCI0 TMHEHHO HE3aBUCHMBIX CTPOK MaTpuisl A =
4 0 1 -2 -4
2 1 5 -1 0
1 -1
5. Haiinure onpenenurenb MaTpUlibl B=A4-4 ,rie A= 2 0
4 5

X, +2X, =X =7
6. Pemmure cuctemy ypaBHeHHi MeTonoM ["aycca 2X1 - 3X2 + X5 = 3.

4%, + X, —X; =16

7. CrxassipHO€ NpOou3BeIeHUe BEKTOPOB & = (ai, a,, Ay, an) ub= (bl, bz, b3, bn) BBIYHCIISIETCS 110 hopmyIie:

n n n
aab=ab +ab,+..+ah, b. abzzb—' c. ab=>) a’h, d.ab=) ah
i=1 M i=1 i=1
1 -2 3
8. 3anuImuTe KBaJAPaTHIHYI0 GOPMY, COOTBETCTBYIONIYIO MaTpHUIlE A=|-2 5 -1
3 -1 0
9. IlpexanpusiTue BBITyCKAaeT TPU BUJA MPOYKIUH, HCIOJB3YS JIBa BUAA CBIPhS,, HOPMBI PACXOJIOB CHIPhS HA €JMHUILY TPOIYK-

2 31
1 4 2

BBIITYCK TOBapoB 3ajaercad martpuueit N' = (1 1 2). Onpenenure JeHEKHbIE PacXoJbl MPEANPHUITHS HA OCYIIECTBICHUE

WA 3aJar0TCA ManPII.[efI A :( j, CTOMMOCTb €AMHHIBI Ka)XXA0T'0 BUJa CbIPbs BbIPAKaCTCA ManI/II_Ief/'I P = (2, 3) y

BBIIIyCKa TOBapOB.

10. YkaxxuTe BEpHOE COOTBETCTBHE MEXK/Y Pa3IMYHBIMK BUIaMH ypaBHEHHs TIPSIMOiL U UX (HOpMOit 3anucu:
a y—-y = k(x — xl) d. ypaBHEHHE IPAMOH B OTpE3Kax

AX + By +C= O, AZ + BZ =0 b. ypaBHeHue HpsMON ¢ YIIOBBIM KO3 HUIHUESHTOM

b.
c. y=kx+b C. ofuiee ypaBHEHHE MPAMOI
y—y Y, =Y, (X ) d. ypaBHeHme TpsMOIL C 3aMaHHBIM YII0BBIM K03 dumenTom K,
d. -y, =———=(X~—-
! X, — X, % MIPOXOISAIICH Yepe3 3aMaHHYI0 TOUKY |\/|1 (X1' yl)

€. YpaBHEHME NPIMOi, IPOXOAsIIEeH yepe3 /Be 3aJaHHble TOUKHU

e. AX+By+Cz+D=0 Ha TJI0CKOCTH M1(><1,y1) u Mz(xwyZ)




11. Haiizure coGCTBEHHBIE 3HAUYEHNUS M COOCTBEHHBIE BEKTOPHI IMHEHHOTrO onepaTopa A = 1 3] .

12. JlaHbl yeThIpe BEKTOpa a1, A2, @s M b B HEKOTOpOM Gasnce. YKakuTe KOOPAMHATE BekTopa D (5, 7,8) B Oasnce
a1=(452), a2=(3,0,1), as =(-1,4,2):
13. Haiinure paccrosiHue MEXAy napamiensHeIME npsiMbIMA 3X +4Y —24 =0 u 3Xx+4y+6=0.

14. Paccrosue d ot Toukn M 0 (XO, yo) Jo npamoit AX + By + C = 0 3amaercs dpopmynoii:

g 1%+ By +C] b d=y(x=%) +(y— o)
VA? +B?
|AX, + By, +C| Ax, + By, +C
JA? +B? +C? JA? + B? +C2
e d=yAx=x) +B(y-y,)

a.

15. Kakas U3 JaHHBIX NPAMBIX NEPHEHAUKYIApHA OpsiMol 2X — Y +3 =0

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

c. y:—%x+5

[na oueHnBaHUS pe3ynbTaToB 0Oy4YEHUSI Ha 9K3amMeHe UCMonb3yeTcs 4-X GannbHas wWKana: «OTIUYHOY,
«XOPOLLOY», KYAOBNETBOPUTENBHOY», «KHEYOOBNETBOPUTENBHOY.
CooTHoLLeHMe nokasaTenen, KpUTEPUEB U LLKasbl OLleHMBaHWUSI pe3ynbTaTtoB 0by4YeHusl.

Kputepun LWkana
OLEHVBaHMSA KOMNETEHLUN OLEHOK
[pasurnbHo peweHo 14-15 3adaHull, 803MOXXHbI HEKOMOPbLIE HEMOYHOCMU. Omsu4yHo
lpasunbHo peweHo 12-13 3adaHuli, B03MOXHbI HEKOMOPbLIE HEMOYHOCMU. Xopouwio
[pasunbHo peweHo 8-11 3adaHull, 803MOXHbI HEKOMOPbIE HEMOYHOCMU. YdosriemeopumersibHO
[lpasurnbHo peweHo MeHee 8 3adaHudll, doryujeHbl epybble oWUbKU. HeydosnemeopumeribHo

ﬂpOMemyTquaﬂ arrecrtauma npoBoanTCA B COOTBETCTBUN C lMonoxeHnem o npomemyTquoﬁ aTtTecta-
Lnn 06yqarou_u/|xcs| no nporpamMmmvam BbICLUEro 06paSOBaHMFI.

1. MNpomexyTodHas aTTecTaumns No ANCUUNIINHE C NPUMEHEHMEM ANEKTPOHHOro 0By4eHns, AUCTaAHLMOH-
HbIX obpasoBaTenbHbIX TexHonorun (ganee — 30, AOT) npoBoAUTCA B paMKax 3MeKTPOHHOIo Kypca, pas-
meLeHHoro B QVOC (obpasoBaTenbHbIv nopTan « ONeKTpoHHbIM yHuBepcuTeT BIY», QYK «Muposas ako-
HomuKa. JlnHenHas anrebpa»/ - URL: https://edu.vsu.ru/course/view.php?id=4764.

2. MpomexyToyHasa aTTecTaumnsa oby4aroLmnxcsa ocyLecTBnsaeTcs B popme ak3ameHa.

3. Obyyatowmecs, npoxogsLume NPOMEXyTOUHY0 aTTecTtaumto ¢ npumeHeHnem JOT, OMmKHBI pacno-
naratb TEXHUYECKUMM CpeaCcTBaMmM U NpPorpaMmHbIM obecneyeHnem, no3songowmm obecneyunts npoue-
aypbl atTectaumm. Obyyarowmincsa caMmocTosaTeNbHO obecneyunBaeT BbINOSIHEHNE HEODXOOMMbIX TEXHUYE-
Ckux TpeboBaHMN 4ns NpoBeaeHUsA MPOMEXYTOYHOW aTTecTauum ¢ NpUMeHeHneM AUCTaHLMOHHbIX obpa-
30BaTenbHbIX TEXHOMOIMN.

4. V\peHTnduKaums IMYHOCTM 0ByyaroLLerocs Npu NPoXoXaeHUn NpoOMeXyTo4HON aTTectaummn obec-
neynmBaeTCsl NOCPEACTBOM UCMONb30BaHUS KaxablM 00y4aomnmMcs MHAMBUAYaNbHOrO NorMHa u napons
npv BXOAE B NUYHbIN KabuHeT, pasmeLleHHbin B AMOC obpasoBaTtenbHOM OpraHn3aumm.



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

