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9. Llenn n 3apaym y4ye6HOM ANCLUUNNUHDI
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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;
— pasBuUTME NIOMMYECKOro MbILUSIEHNSA 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 PELLEHMS TUNOBbLIX 3a4ad AaHHOMo
Kypca;



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

— MpUMeHeHne oby4varLwmnmMmnca MeTogoB NMMHENHON anrebpbl U HaBLIKOB MOAENMPOBAHUS
ANs peleHnst NpUKNagHbiX 3aga4 3KOHOMUYECKON 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. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNNMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYEeMbIMU pe3yribTaTaMU OCBOeHUs o6pa3oBaTeribHOM
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX [OCTUKEHURA:

HasBaHune komne-

mMaTuyeckne MeToabl
1 MOZenu onTummaa-
UMM Mpyu  peLueHnuu
npuknagHeIx 3agad
9KOHOMMYECKOW Teo-
pum

Kon TeHLM Koa(bl) WHankaTop(bl) MnaHmpyemble pedynbTaTbl 00y4eHUus
OlK- | CnocobeH npume- | OlNK-1.2 | MNpumeHsaeT annapat | 3HaTb:

1 HATb 3HaHusa (Ha dyHOaMeHTanbHON — OCHOBHblE TEOpEeTUYECKME MOMOXKEHUA Nn-
NPOMEXYTOYHOM MaTeMaTuK1 Npu pe- | HeNMHou anrebpbl B paMKkax n3y4yaemMblx pa3feros,
YPOBHE) 3KOHOMMU- WEeHNUM TeopeTuye- | MPUMEHsIEMbIE B 9KOHOMMUKE;

YeCcKoWn Teopuu npu CKUX 1 NPAKTUYECKNX | — OCOBEHHOCTM 1 0bnacT NpUMEHEHUSs NMHEN-
peLleHnn npuknag- 3ag0a4y  3KOHOMMYe- | Hov anrebpbl Ans pelleHnst NpodeccnoHanbHbIX
HbIX 3agay CKOW Teopum 3agad.

YMeThb:

— pewaTtb NpakTMyeckne 3agadm metogamu
nuHenHomn anrebpbl B pamkax nsyvyaembix pasge-
noB;

— aHanuaupoBaTb MHdOpMauuo, Heobxoam-
MY OMS1 pelleHusi MOCTaBIEHHON 3KOHOMUYe-
CKOW 3afaynM WHCTPYMEHTaMW JIMHEWHOW an-
rebpobl.

Bnapetb:

— HaBblKamMy MNPUMEHEHUSI COBPEMEHHOrO
MaTeMaTM4eCKOro MHCTPYMEHTapus And pelue-
HWUsi 9KOHOMMUYECKMX 3ajav;

— HaBblkamMy 00OpabOTKM  3IKOHOMUYECKMX
OaHHbIX B COOTBETCTBMM C MOCTaBIEHHON 3ada-
ven;

— HaBblkaMu aHanusa pesynbTaToB pacye-
TOB 1 060CHOBaHMSA NOMNyYEHHbIX BbIBOOOB.

OlK-1.4 | Ucnonb3yeT MaTte- | 3HaThb:

—  OCHOBbl MaTEMaTUYECKMX METOL0B MOAEe-
NMPOBaHUSA 3KOHOMUYECKUX CUCTEM;

— 0cobeHHOCTU 1 06nacTn NPUMEHEHUS Nu-
HelriHoW anrebpbl A4ns pelweHns npodeccnoHanb-
HbIX 3agau.

YMeTb: NPUMEHSITb MeToAbl NMHerHON anrebpbl
ANsA pelleHns npodeccroHarnbHbIX 3aaq.
BnapeTb:

— HaBblkaMM MPUMEHEHUSA COBPEMEHHOIo Ma-
TeMaTU4eCcKoro MHCTPYMEHTapusa Ans pelleHus
3KOHOMMYECKMX 3a4av;

— HaBblkamMy 06pabOoTKM IKOHOMUYECKMX AaH-
HbIX B COOTBETCTBUW C MOCTaBIIEHHOWN 3aa4en;

— HaBblkaMW aHanusa pesyrnbTaToB pacye-
TOB U 060CHOBaHNSA NOSTyYEHHbIX BbIBOAOB.

12. O6beM AncuUnNnuHbI B 3a4eTHbIX eguHuuax/vyac. 4/144.

dopma NPOMEeXyTOYHOM aTTecTauun. 3K3aMeH




13. TpynoemkocTb No BMAam y4ebHom paboTbl

TpyaoemMKoCTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemMecTp

AyOVTOPHbIE 3aHATUSA 68 - 68
nexkumnmn 34 - 34

B TOM Yucne: npakTuyeckmne 34 - 34

nabopaTtopHble - - -

CamocTtodarensHas pabora 40 - 40

B TOM Yucne: kypcoBas pabora (MpoekT) - -

dopMa NpoMeEXyTOYHOM aTTecTaumm
(ak3ameH — yac.) 36 ] 36
Utoro: 144 - 144
13.1. CopepxaHue AUCLUNIUHDI
Peanunzauus

HanmeHoBaHune pasgena

pasgena gucuu-

Ne n/n CopepxaHve pasgena QUCUUnivHbI NAWHBI C NOMO-
ONCUUNNUHDBI o
LU0 OHNaNH-
Kypca, QYMK*
1. Nekuun
Matpuubl. Bugbl matpul (kBagpaTtHas, Hynesasi, ean- | https://edu.vsu.r
HWYHas, guaroHanbHas, cuMmmeTpuyeckas). Onepauum | u/course/view.p
1.1 MaTtpuupbl. Hag maTpuuamu (YMHOXEHME Ha 4ucrno, crnoxeHue, | hp?id=4764#sec
YMHOXEHWe, BO3BeAeHNe B CTENEHb, TPaHCMNOHMpOoBa- | tion-2
Hue). CBoMCTBa onepauui.
- https://edu.vsu.r
Onpepenurtenb matpuubl, ero ceonctea. Metoabl Bbl- ;
. u/course/view.p
1.2 Onpepgenurenu. yncneHua onpegenutenen. MuHopel. Anrebpanyeckoe hp2id=4764#sec
gononHeHue. Teopema Jlannaca. tioﬁ-3
O6patHas maTtpuua. AnropuTM HaxoxaeHust obpatHon | https://edu.vsu.r
13 O6patHas maTpuua. PaHr MaTpuupbl. PaHr matpuubl. AnemeHTapHble npeobpaso- | u/course/view.p
’ MaTpuLbl. BaHMs MaTpuLbl. OKBMBanNeHTHble MaTpuubl. CTynenya- | hp?id=4764#sec
Tbii BUA MaTpuubl. BasncHbI MUHOP. tion-4
OnpepneneHne cucteMbl NUHENHbIX ypaBHeHun. Cos- | https://edu.vsu.r
. . MeCTHble, HECOBMECTHbIE, onpeaeneHHble, Heonpede- | 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- ~ . .
i Hble CWUCTEMbI JMHEWHbIX YypaBHeHMW. MaTtpuyHag | tion-5
' chopma cucTemMbl NMUHENHbIX ypaBHeHun. MeTtog obpar-
HOW MaTpuLbl.
MeTtoa Kpamepa. Metog Naycca. Cuctema M nuHen- | https://edu.vsu.r
HbIX YpaBHeHun ¢ N HeusBecTHbIMU. Teopema KpoHe- | u/course/view.p
MeTtog Kpamepa. MeTtoq ho2id=4764#
15 Faycca kepa-Kanennu. basucHble n cBo6oAHbIE NepemMeHHble. | NP7Id= sec
| O6uee, yacTHoe U BasncHoe pelleHne cuctem nuHeii- | tion-6
HbIX YpaBHEHUN.
Cucrtembl NMUHENHBLIX OAHO- OnpeneneHne cnuctembl NMHENHBIX OAHOPOAHbLIX ypaB- | https://edu.vsu.r
16 pOAHbIX ypaBHeHun. PyHAa- | HEHWA, PyHOAMEHTaNbHON CUCTEMbl pelleHuin. Teo- | u/course/view.p
' MeHTanbHasa cuctema pe- pema 06 obLem peleHnn cuctembl NUHENHbIX OgHO- | hp?id=4764#sec
LLIEHUA. pOAHbIX YpaBHEHMUMN. tion-6
JInHenHble BanaHCcoBbIE CUCTEMbI B SKOHOMMKE Ha npu- | https://edu.vsu.r
17 Mogenb MHOrooTpacneBson | Mepe Moaenu MHOrooTpacrneBo 9KOHOMWKM JleoHTb- | u/course/view.p
' 3KOHOMMKM JleoHTbEBA. eBa. [lpogyktuBHble Mogenu JleoHTbeBa. Kputepuu | hp?id=4764#sec
NPoAYKTUBHOCTU Moaenu JleoHTbeBa. tion-8
BekTopbl Ha nnockoctn u B npoctpaHcTBe. Onepauun | https://edu.vsu.r
Ha[ BeKTopamu, KonnuHeapHble BekTopbl. CkanspHoe | u/course/view.p
npovsBefeHne BEKTOPOB, ero cBoncTea. Npoekunn Bek- | hp?id=4764#sec
1.8 BekTopHOE NpPOCTPaHCTBO.

Topa Ha ocb. [NoHATME n-MepHoro BekTopa. BekTopHoe
npocTpaHcTBO. PasMepHOCTb 1 6a3nc BEKTOPHOro Mpo-
cTpaHcTBa. EBKIMAOBO NPOCTPaHCTBO.

tion-10




1.9

JInHeHasa 3aBMCUMOCTb
BeKTOpoB. basuc u paHr cu-
CTEMbl BEKTOPOB.

JInHenHaa kombuHaumsi BekTOpoB. JIMHENHO 3aBucu-
Mble WU JIMHENHO HEe3aBUCUMblE CUCTEMbl BEKTOPOB.
CBolicTBa NMMHEHO 3aBUCKMMOW CUCTEMBI BEKTOPOB. ba-
31C N paHr CUCTEMbI BEKTOPOB. Pa3noxeHne BEKTOPOB
no 6asucy. MaTpuua nepexoga oT ogHoro 6asuca K

fipyromy.

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

1.10

JInHenHble onepaTtopsbl.

OnpepeneHve nuHelrHoro onepaTtopa. Matpuua nu-
HelHoro onepaTopa. Teopema O CBA3M MaTpuubl of-
HOrO U1 TOro e onepaTopa ANs pasHbix 6asncos.

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

111

CobcTBEHHbIE 3HAYEHUs 1
COBCTBEHHbIE BEKTOPbI K-
HeWHoro oneparopa.

OnpegeneHne cobCTBEHHOro 3Ha4yeHust n cobcTBer-
HOro BEKTOPa NIMHENHOrOo onepaTopa. Xapakrepuctude-
CKOe ypaBHeHWe NuHenHoro onepaTtopa. Ceoncrea cob-
CTBEHHbIX 3HAYEeHUN MaTpuLbl IMHENHOro onepaTopa.
OunaroHanbHaa d¢opma MaTpuubl NIMHENHOrO onepa-
Topa.

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

1.12

KBagpaTtnyHbie hopMbl

OnpepneneHue kBagpaTuyHon dopmbl. MaTpuua kBaa-
patnyHon cpopmbl. [NpeobpasoBaHne kBagpaTUYHOWN
dopMbl. KaHOHMYECKMIA M HOpMarbHbIN BUA KBagpaTuy-
How cpopmbl. MeTop, JlarpaHka. 3akoH MHepUMM KBaa-
patuyHbiX  opm. [lonoxutensHo (oTpuuaTenbHO)
onpegeneHHble KBagpaTudHble dopmbl.  Kputepui
CwvnbBecTpa. JInHenHasa mogens TOProsu.

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

1.13-
1.14

OnemMeHTbl aHannTU4YEeCKon
reomeTpum

Cuctembl koopauHaT. YpaBHEHUe NpPsSMON: C YrioBbIM
koapduumeHTom, obee, B oOTpeskax. YpaBHeHue
ny4yka NpsiMbIX, ypaBHEHME MPSAMOW, NMPOXOASLIEN Ye-
pes ABe AaHHble TOYKU. YTon mexagy ABYMS MpsAMbIiMU,
YyCNoBMSA napannenbHOCTM W NepneHanKynsapHOCTL.
OKpyXHOCTb: onpegeneHve, KAHOHNYECKOe ypaBHeHne
W CBOWCTBA. Jnnunc: onpegerieHne, KaHOHWYecKoe
ypaBHeHune u cBoncTea. [unepbona: onpeaeneHue, Ka-
HOHMYeckoe ypaBHeHue u cBovicTea. [Mapabona: onpe-
AerneHve, KaHoHu4eckoe ypaBHeHue u csovictBa. O6-
LLasA Teopusi KpUBLIX 2-r0 MOPSAKa.

lMnockocTb: obLlee ypaBHeHMe, NOHATUE HOPMANbHOTO
BeKTopa. YacTHble criyvyan pacnoroxXeHUs nnockocTn B
KOOpPOWHaTHOM MpoOCTpaHCcTBe. Yronm mexagy nrockKo-
CTAMMW, YCMNOBUS NapannensHoCT! U nepneHanKynspHo-
CTWN OBYX NNOCKOCTEN.

[MpsAsmas B MpOCTpaHCTBE: MOHATME HanpaBnALWEero
BEKTOpa, KaHOHMYecKoe ypaBHeHWe MpsiMon, obuiee
ypaBHeHune. BaaumHoe pacrnonoxeHve AByX NPsiMbIX B
npocTpaHcTBe. Yron mexagy npsambiMu. BaaumHoe pac-
nonoXeHwne NPsIMOM 1 NIIOCKOCTU. Yron Mexay npsamoin
M NIOCKOCTbIO. YCMOBMSA NapannenbHoCT U nepneHan-
KynsapHOCTVM MpsMon n nnockoctu. O630p nNoBepxHO-
cTen 2-ro nopsigka.

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

1.15

OnemeHThI BbIMNYKIIOro aHa-
nM3a

Bbinyknble MHOXecTBa B npocTtpaHcTee R". lNMonynpo-
CTPaHCTBa, BbINYKNble MHOrorpaHHole obnactu. Cu-
CTeMbl NIMHENHbIX HEPABEHCTB U UX reoMeTpu4ecKui
CMbICM. YTNOBble TOYKM BbINYKIbIX MHOFOrpaHHbIX 06-
nacten. leomeTpuyeckne npumMmepbl KpanHUX (YrroBbiX)
Touek. basucHble 1 HebasncHbIE KOMMOHEHTbI KpamHew
Toukn. Anrebpaundeckasi XxapakTepucTuka KpawHen
TOYkM nonuagpa (MHororpaHHuka). Bbinyknas o6o-
noYyka cuctembl Todek B R"

1.16

Knaccundumkaums 3agay n
Moaenen MmatemaTU4Yeckoro
NporpaMMmnpoBaHUS.

JlnHenHoe, HenvHenHoe, BbINyKMNoe, HeBbINykroe, Le-
NOYNCIEHHOE, YaCTUYHO — LeNOYMCIIEHHOE, CTOXacTu-
yeckoe N guHammudeckoe nporpammMmmpoBaHne. Mogenb
TpaHcnopTHoM 3agayvn. Mogene nnaHMpoBaHUs NpPouns-
BOACTBa Ha npepnpuatun. Mogenb 3agaum o guete.
Mopenb 3agayn o HasHa4yeHun. JInHenHas mogens 00-
MeHa.




1.17

HauyanbHble cBeaeHust o me-
Togax ontummusaumn. Teo-
pus BONCTBEHHOCTW.

MprmMepbl 3KOHOMUKO-MaTeMaTUYECKUX MOAENen, npu-
BOASALLMX K 3adadvyamM NMHEWHOro NporpaMMupoBaHus.
MaTtemaTtnyeckasa noctaHOBKa 3aayun NUHENHOro npo-
rpammupoBanus. OOwasn, cTtaHgapTHas M KaHOHWUYe-
ckasl 3ajaya NUHENHoOro nporpammupoBaHus. lNpuse-
AeHve 3a4a4v JIMHENHOro NPOrPaMMMPOBaHMS K KaHO-
HMYeckoMy BMAy. 3anuck 3agayvm NMHENHOro nporpam-
MUPOBaHMA B MatpuiHom Buge. 'eomeTpunyeckas WH-
TepnpeTtaumus 3agadm NIMHENHOro NPOrpamMMmMpoBaHUs B
cnydvae OByx nepemeHHbIX. ['paduyecknin metoa peLue-
Hug. PeleHne 3agady NMHEWHOro NporpaMMmpoBaHUsA
MeToaom nepebopa BeplinH. Cumnnekc-mMeTon peLue-
HUS 3aday NMUHEVHOro NporpamMmmMuMpoBaHus. ANroputM
cMMnnekc-meToda. HaxoxgeHue MCXOQHOro AomnycTtu-
moro 6asnca. Metog nckyccteeHHoro 6asuca. lNoHaTne
O B3aVMMHO-OBOWCTBEHHbIX 3afdadax JIMHEWHOro npo-
rpamMmmupoBaHus. OCHOBHble TEOpPeMbl [BOWCTBEHHO-
cTu.

2. MpaKkTnyeckne 3aHATUA

2.1

Matpuubl. Onepauun Hag
MaTpulamu.

Onepaumnun Hag maTpruamu (YMHOXEHWEe Ha YnCro, Crno-
XeHune, yMHOXeHue, TpaHcrnoHupoBaHue). CBomncTea
onepauun. PelwweHne 3agay ¢ 93KOHOMUYECKUM coaep-
XaHunewm, C ncnosnb3osaHnem U3y4eHHbIX onepau,vn7| Hag
MaTpulamu.

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

2.2

Onpepenurenu, MeToabl Ux
BbIYMCEHUS.

BbluncneHne onpegenutenen BTOPOro n TpeTbero no-
psaka: MEeTOAOM TpeyrofbHWKa; C UCMOMb30BaHWEM
CBOWICTB onpegenutens, C UCMNoNb30BaHUEM TeopeMmbl
JNlannaca. BbluucneHue onpepenutenen BbICWIMX MO-
PSAKOB.

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

2.3

O6patHas maTpuua.

HaxoxaeHvne obpaTHOM MaTpuubl C MOMOLLLIO MPUCO-
eaQVHEHHOW MaTpuulbl M C MOMOLLBID SreMeHTapHbIX
npeobpasoBaHuii.

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

2.4

PaHr matpuupbl.

HaxoxpeHne paHra maTpuupbl. OnpegeneHve Makcu-
MarnbHOroO Yncna NMHENHO HE3aBUCUMBIX 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 ypaBHeHU. PelueHue cuctemsl
NVHEeNHbIX ypaBHeHUW MeTodoMm Kpamepa, meTogom
obpaTHOM MaTpuubl. PelieHne 3agay ¢ 3KOHOMUYECKUM
cofiepXXaHueMm, C UCrosib30BaHNEM CUCTEM JTMHENHbIX
YpaBHEHWN.

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

2.6

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

PelweHne cuctembl NUHENHbIX ypaBHEHUMW METOAOM
["aycca, meTopgom XKopaaHa-laycca. PelueHuwe 3agay ¢
3KOHOMMYECKMM COAEpKaHNEM, C UCMONb30BaHNEM CU-
CTEM NNHENHbIX YPaBHEHUN.

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

2.7

Obuwee n 6asncHoe peLue-
HMEe CUCTEM NNHEWHbIX
ypaBHeHun. Cuctema yH-
AaMeHTanbHbIX peLleHnii
CUCTEMBbI MMMHEWNHbIX OOHO-
pPOAHbIX YpaBHEHUN.

HaxoxpgeHne obuero u 6asmMcHOro peLleHns CUCTeM
NVHEerHbIX ypaBHeHUN. HaxoxaeHne dyHOaMeHTarnb-
HOW CUCTEMbI PELLUEHUA CUCTEMbI JIMHEWHBIX ypaBHe-
HUN.

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

2.8

Mogenb JleoHTheBa.

OnpeneneHne npoaykTUBHOCTM MaTpuubl. PelieHue
3aja4 c NpUMEHeHNneM Mogen MHOrooTPacneBon 3KO-
HOMUKM JleoHTbEBA.

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

2.9

BekTopHOEe NpocTpaHCcTBO.

Onepauun Hag BekTopamn. CkansipHoe npounsBegeHne
BEKTOpPOB, ero ceoncTtea. OnpegeneHne nMHENHOM 3a-
BUCUMOCTM U HE3aBMCUMOCTM BEKTOPOB. PasnoxeHue
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 onepaTopsbl.

OnpegenexHne nuHenHocTn onepartopa. HaxoxaeHue
MaTpuLbl IMHEVHOrO onepaTopa. ANs pasHbix 6a3ncoB.

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




hp?id=4764#sec
tion-10

2.11

CobcTBEHHbIE 3HAYEeHUS K
COBGCTBEHHbIE BEKTOPbI M-
HelHoro onepaTopa.

HaxoxaeHne cobCTBEHHbIX 3HAYEeHUA U COOCTBEHHbIX
BEKTOPOB NnMHEWHOro ornepartopa. [lpuBegeHve mart-
puLbl NIMHEHOTO onepaTopa K AnaroHanbHOMY BUAY.

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

2.12

JInHenHasa mogens 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 opMbl.

HaxoxpgeHue kBagpaTtuyHOM QOPMbl COOTBETCTBYHO-
Wwewn 3agaHHon maTpuue. OnpegenexHve KkBaapaTuyHOmM
dopMbl B MaTpmyHOM Buae. KaHoHW4eckuin n Hopmarb-
HbIV BUA kBagpaTtudHon dhopmbl. MeTop Jlarpanxa. Vc-
cnefoBaHue KBagpaTudHOM hopMbl Ha 3Hakoonpeae-
neHHoctb. Kputepuii Cunbsectpa.

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

2.14.

OnemMeHTbl aHanUTU4YEeCKOn
reomeTpun.

YpaBHeHMe NpsaMOit: ¢ YrnoBbIM KO3 PULNEHTOM, 06-
liee, B OTpeskax. YpaBHEHUE MyyKa NpsiMbiX, ypaBHe-
HWEe MPSMOW, NPOXOAALIEN Yyepe3 ABE AaHHble TOYKM.
Yron mexagy ABYMsi MPSMbIMY, YCITOBUS NapannernbHo-
CTU 1 NeprneHauKkynsapHocTn. OKpyXHOCTb. Annunc. Mv-
nepbona. Mapabona. MNnockocTtb: oblliee ypaBHEHUE,
MOHATME HOpMarbHOro BeKTopa. YacTHele crniyvyau pac-
NOMOXXEHNS NITOCKOCTU B KOOPAMHATHOM MPOCTPaHCTBE.
Yron mexagy nriocKoCTMM, YCNOBUS NapannensHOCTU 1
nepneHaMKynapHoOCcTU AByx nnockocten. [lpsamas B
NPOCTPaHCTBE: KAaHOHUYECKOE YpaBHEHME NPsIMON, 00-
Lee ypaBHeHue. B3aanmHoe pacnonoxeHue OByx nps-
MbIX B MPOCTPAHCTBE. Yron Mexay npsmbiMy. Baanwm-
HOE pacnosiokeHne NpsiMON M NITOCKOCTU. Yron Mexagy
NPsIMOM 1 MIIOCKOCTbIO. YCMOBMSA NapannenbHOCTU U
nepneHAaMKyNApHOCTU NPSAMON U NIIOCKOCTU. PelueHne
3a4ay C 9KOHOMUYECKUM cofepKaHMeM, C NCMONb30Ba-
HWEM 3M1EMEHTOB aHaNUTUYECKON reoOMEeTpUM.

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

2.15.

OnemeHThI BbIMNYKIIOro aHa-
nn3a.

CuncTeMbl NMHENHbBIX HEPABEHCTB N X FEOMETPUYECKNIA
CMbICM. YTnoBble TOYKM BbINYKIbIX MHOFOrpaHHbIX 06-
nacten. leomeTpuyeckne npuMepbl KpanHUX (Yrrnosbix)
Touyek. basncHble 1 HebasncHble KOMNOHEHTLI KpaHen
Toukn. Anrebpavyeckas xapakTepucTuka KpawHen
TOYKM Nonmagpa (MHOrorpaHHuka).

2.16.

3agaym maTemaTuyeckoro
nporpaMmmMmnpoBaHms.

3apava 06 ncnonb3oBaHUKM pecypcoB. 3agauu o gueTe.
3apava o 3arpyske obopyaoBaHus. JluHenHass mogenb
obMeHa.

2.17.

MeTogbl oNTUMU3aLNN.

PeweHune 3agay NMHENHOrO nporpaMmmMmpoBaHun4.

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Bugpl 3aHaTUR (4acos)
Ne HanmeHoBaHue pasgena
CamocTtoarenbHasa| KoH-
n/n ONCUUNNKUHBI Jlekumn | lMpakTtnyeckme Bcero
paboTta Tponb
1. MaTtpuubl. Onpegenurenu. 6 8 6 20
2. | CnucTtembl NMHENHBLIX YPaBHEHWIA. 8 8 6 22
3. | BekTopsl. 6 6 8 20
4. | KBagpatunyHble opmbl 4 2 6 12
5 OnemMeHTbl aHanUTUYECKON FeOMETPUN. 6 6 6 18
OrneMeHTbI BbINYKOro aHanmaa.
Knaccudmkaums 3agad n mogenen ma-
TemMaTU4YecKoro NpPOrpaMMmnpOBaHUS.
6. 4 4 8 16
HavanbHble cBegeHns o metogax onTu-
Musauunn. Teopnsa 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 akoHomuKa. JlnHenHasa 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 MeTOOUYECKNE PEKOMEHALMM MO BbINONTHEHUIO NPAKTUYECKMX 3aaHNi, 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 annos obpaTHOM CBA3W, COOOLWEeHnn opyMa U OpYrux 3r1EMEHTOB 3NEKTPOHHOMO
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, TeopeTUdecknm onpocam.

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

a) OCHOBHag 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. — ISBN 978-5-238-00991-9. -
Tekcm : 311eKMPOHHbIL.

lopnay, 6. A. JluHeliHas aneebpa u aHanumu4veckass ceomempus : y4ebHuk / b. A. lopnay. —
2 CaHnkm-llemepbype : JlaHb, 2017. — 300 c¢. — ISBN 978-5-8114-2717-8. — Tekcm : 351€KMPOH-
HbIU // JlaHb : anekmpoHHo-6ubnuomeyHas cucmema. — URL: https://e.lanbook.com/book/99103

6) fononHuTenbHas nuTeparypa:

Ne n/n UcmoyHuk

Bbicwasi mamemamuka. lNpakmukym Or1si cmydeHmo8 mexHUYEeCcKUX U 9KOHOMUYeCKUX crieyu-
anbHocmel : y4ebHoe nocobue / . H. lNopenos, b. A. N'opnay, H. J1. [JoGoHosa [u dp.] ; nod
3 obwel pedakyuel b. A. Nopnavya. — CaHkm-lemepbype : JlaHb, 2020. — 676 c. — ISBN 978-
5-8114-4423-6. — Tekcm : anekmpoHHbIU // JlaHb : anekmpoHHO-6ubnuomeyHas cucmema. —
URL: https://e.lanbook.com/book/140738

Hosukos, A. W. ViccnedosaHue onepauyuli 8 3KOHOMUKe : y4ebHuk / A. U. Hosukos. — 3-e u3d. —
Mockea : Jawkoe u K°, 2022. — 352 c. : un., mabn., epag. — (YuebHbie usdaHusi dnsi bakanaspos).
- Pexum docmyna: no rnodnucke. -
URL: https://biblioclub.ru/index.php?page=book&id=622062 (dama obpaweHus: 01.06.2022). —
Gubnuoep. 8 kH. — ISBN 978-5-394-04810-4. — Tekcm . 371EKMPOHHAbIL.

Jlobkosa H./., Makcumos KO.[]., Xeamos KO.A. Bbicwass Mamemamuka 07151 3KOHOMUCIMO8 U Me-
Hedxepos : YuebHoe nocobue. - [BrnekmpoHHbIU pecypc] / [od ped. KO.A. Xeamosa. — CI16.:
N3damernbcmeo «J1aHb», 2018. - 520 c. - Pexum docmyna:
https://e.lanbook.com/reader/book/110909/#2

BbanduH, K.B. Mamemamuydeckoe npozpammupogaHue : y4ebHuk / K.B. banduH, H.A. bpbisea-
nos, A.B. Pykocyes ; 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) MHPOPMALIMOHHbIE ANEKTPOHHO-06pa3oBaTenbHble pecypchl (ouumanbHble PeCypPCbl UHTEPHET)™:
Ne n/n N CTOYHMK
1 Kamanoe 3HE BI'Y. — URL: https://lib.vsu.ru/
2 3EC UNsdamenbcmea «JlaHb» — <URL:http://www.e.lanbook.com/
3 OB6C «YHusepcumemckas bubnuomeka Online» — <URL:http://www.biblioclub.ru/
4 latieopoHckasi C.A. YK «Mupoeasi skoHomuka. JluHeliHast aneebpay/ -
URL.: https://edu.vsu.ru/course/view.php?id=4764
Espocmam. — URL.: https://ec.europa.eu/eurostat
Muposasi cmamucmuka. — URL: https://world-statistics.org/

[e281&)



https://edu.vsu.ru/course/view.php?id=4764
https://biblioclub.ru/index.php?page=book&id=684732
https://e.lanbook.com/book/99103
https://e.lanbook.com/book/140738
https://biblioclub.ru/index.php?page=book&id=622062
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

16. NepeyeHb y4eOHO-MeTOANMYECKOrO 0GecneyeHus Ans CamoCcToATeNIbHOMN paboThbl

Ne n/n HemoyHuk
KoHcriekmbi nekyut, pasmeuweHHble QYK «Mupoeasi skoHomuka. JluHelHas anzebpay/ -

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

> 3adaHus Ons npakmu4yeckux 3aHamud, pasmewieHHble Ha OYK «Muposasi skoHomuka. JluHed-
Has anzebpay/ - URL: https://edu.vsu.ru/course/view.php?id=4764
UankuH, A. C. 3alay4u ¢ peweHusiMU 1o 8bicweli MamemMamuke, meopuu eeposimHocmed, mMa-
memamu4eckol cmamucmuke, MameMamu4ecKoMy rpogpaMmmuposaHuro : y4ebHoe nocobue /

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

mabrn., epagh. — (YuebHbie u3zdaHusi Ons bakanaspos). — Pexum docmyna: no nodnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=684406. — bubnuoea.: c. 428. — ISBN 978-5-
394-04457-1. — Tekcm . 371€KMPOHHbIU.

17. O6pa3oBaTesfibHbleé TEXHONOrMU, UCNONb3yeMble Npu peanusauum y4yebHOW AucLM-
NSIMHbI, BKNOYaA AUCTaAHUMOHHbIe obpa3soBaTtenbHble TexHonorum (OT, aneKkTpoHHoe
oby4yeHue (30), cmewaHHOe OOyyYeHue):

AvcunnnuHa peanuayeTcs C NpUMeHEHUEeM 3NEMEHTOB 3MIEKTPOHHOIO 0BYYeHNst U ANCTaHLMNOH-
HbIX obpasoBaTtenbHbIX TexHonornm (A0nOOT) («ONEKTPOHHBIN YHUBEPCUTET).

18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHme AUCLUUNIIUHbI:

CneumnanuanpoBaHHas mebernb, NPOEKTop, HOYTOYK, aKpaH

MporpammHoe obecneveHne

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

HeuckniounTenbHble npaBa Ha MO Dr. Web Enterprise Security Suite KomnnekcHas
3awmta Dr. Web Desktop Security Suite

19. OueHo4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLWEeNn U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLeHKM 0CBOEHMst obyyaroLmmmucs y4ebHoro maTepuana onpeaensieTcs cogep-
XaHWeM crneaywmnx pasngenos AUCUMUNNNHBIL

Muankatop(bl
Ne HaunmeHoBaHwue pas- KomneTteH- A P(&l)
OOCTUXKEHUS OueHouyHble cpeacTBa
n/n aena gucuunnuHbl umns(mn)
KOMMNeTeHLmmn
OlK-1.2 Mpume-
HAeT  annapart
HOaMeHTanb-
;bgﬂ ﬁAaTemaTMKM lNpakmuyeckue 3adaHusi
1 MaTpuubl. Onpegenu- OrlK-1 NpM  peleHm Teopemuyeckud onpoc Net
T | Tenu. KoHmponbsHas paboma Ne1
Crococen, | ecperimecun o
3Hpava (Ha N nNpakTUyecknx
HDOMEX 3ajay 3KOHOMMU-
quHOM y Yeckoun Teopum
OBHe) OrK-1.2
yp OnK-1.4  Wec-
3KOHOMU-
N nonb3yet mare-
yeckom
Teoonn MaTU4eckme me- lMpakmuyeckue 3adaHusi
2 CuncrtemMbl NMMHENHbIX n Mp eLle TOoAbBl U MoAenu Teopemuyeckut onpoc Net
" | ypaBHeHWM. HEM pn s | OnTMMMsaLMN KoHmponbsHas paboma Ne2
b npu  peLleHuu Tecm
KnagHbIx
npuKnagHblX 3a-
3agad
Jay 3KoOHOMUYe-
CKOM Teopun
OrllK-1.2 lNpakmuyeckue 3adaHus
3. | BekTopbl. -
OlK-1.4 Teopemuyeckul onpoc Ne2



https://biblioclub.ru/index.php?page=book&id=684406

MuaukaTtop(bl)

Ne HanmeHoBaHue pas- KomneTteH-
OOCTUXKEHUS OueHouHble cpeacTBa
n/n jena ANCcUUnvHbI ums(n)
KOMMEeTEHL MM
KoHmposnbHas paboma Ne3
lpakmuyeckue 3adaHusi
4. | KsagpatnyHblie oopMbl OrK-1.2 p

KoHmposnbHas paboma Ne3

3neMeHTbl aHanuTuye-
CcKol reomeTpum. dne-

MEHTbI BbIMYKIIOro aHa-
nu3a.

OrlK-1.4 lNpakmuyeckue 3adaHusi

Knaccudpukauma 3agad
1 Moaenen matemaTtu-
YeCcKoro nporpamMmmmpo-
6. | BaHus. HayanbHble cBe- OrliK-1.4 lNpakmuyeckue 3adaHusi
OeHust 0 MeTodax onTu-
Musaunn. Teopus aBom-
CTBEHHOCTW.

lNepeyeHb sonpocos, npumep KUM

MpomexyToyHasn aTtTectauusi, opMa KOHTPOSst — 9K3aMeH
P y Uws, pop P npusederbi 8 11.20.2

20. TunoBbIe OLEeHO4YHbIE CpeaAcTBa U MeToAuYeCKMe MmaTepuanbl, onpeaensioLwue npoue-
Aypbl oLeHUBaHUA

20.1. TeKyLLM KOHTPOIb YCNEBaemMoCTHn

KoHTpornb ycneBaeMocTv No AUCUMMINHE OCYLLECTBISETCS C NMOMOLLBIO CNeayoLwmnx OLEeHOYHbIX

cpencTs:
20.1.1 NepeyveHb NpPaKTUYECKNX 3aAaHUN

BbinonHaTL onepauun Hag MaTpulamMu.
Bbluncnate onpegenvTteny (MeToa TpeyrofbHWKa, npasuno Jlannaca).
HaxoguTb ob6paTtHyto maTpuuy (2 cnocoba).
HaxoauTb paHr MaTpuubl.
Pelwntb maTpuyHoe ypaBHeHue.
Pewatb cuctemy ypaBHeHun, metogom Kpamepa, Naycca, >Kopgana-lraycca.
HaxogunTb 6a3ncHble pelueHns CUCTEMbI NIMHENHBIX YPaBHEHWN.
HaxognTb dhyHOaMeHTanbHy CUCTEMY PELLEHUI CUCTEMbI MTUHENHBIX YPaBHEHW.
BbISsCHUTb NpoAyKTUBHA Ny MaTpuua.
10. BbluncnaTtb HeobGxoaMMbI 0O bEM BanoBOro BbiMycka No oTpacnam (Mogens JIeoHTbeBa).
11. OnpepgenaTb 06pa3ytoT Nu BeKTOpbI Basuc.
12. Pa3noxuTb BEKTOp No BekTopam H6asuca.
13. BbIACHATb ABNANOTCS NN BEKTOPLI NIMHENHO 3aBUCUMbIMWN (HE3ABUCUMbIMM).
14. TlpoBepuTb ABNAETCHA U onepaTop JIMHENHBIM.
15. HaxoauTb maTpuuy onepartopa B HOBOM basuce.
16. HaxoauTb coBCTBEHHbIE 3HAYEHUsI U COBCTBEHHbIE BEKTOPbI JIMHEWHOrO onepaTopa.
17. HaxoauTb COOTHOLLUEHWE HauMOHanNbHbIX 4OXOA0B CTPaH AN cbanaHcMpoBaHHON TOProBmu.
18. HaxoguTtb KBagpaTU4Hyo PopMy, COOTBETCTBYIOLLYIO MaTpuLe.
19. TlpuBOAUTbL K KAHOHUYECKOMY BUAY KBagpaTUdHyto hopmy.
20. WccneposaTb Ha 3HakoonpeneneHHoOCTb KBaapaTuiHyo hopmy.
21. CocTaBuTb ypaBHEHME MHOXECTBA TOYEK, paBHOYAANEHHbIX OT 4AHHOW TOYKN U OT AAHHON NPSIMON.
22. [aHbl BepwuHbl TpeyronbHuka. CocTaBuTb ypaBHEHME MeanaHbl U BbICOTbI, NPOBEAEHHOW U3 BEpPLUNHbLI AaH-
HOro yrna; ypaBHeHne BUCCeKTPUChl AaHHOIO BHYTPEHHEero yrna.
23. HawTtun ypaBHeHMe NNocKocTu, Npoxoasilen Yepes AaHHY0 NPAMY0 U JaHHY TOYKY.
24, CocTaBUTb KAHOHMYECKME YpaBHEHWUS MPSMON, NPOXOASLLEN Yepes3 OaHHYH0 TOYKY U NeprneHanKynspHoO nnoc-
KOCTU, NpoxoAsLLen Yepes TP AaHHbIE TOYKN.
25. CocTaBuUTb YpaBHEHNE OKPY>XHOCTU, AUaMETPOM KOTOPOMN CIYXUT OTPE30K AaHHOW NPSMOKN, OTCEYEHHbIN AaH-
HoW runepboron.
26. [na npoussoacTBa ABYX BMAOB msgenuin A n B npeanpuatue ncnonb3yet Tpu Buaa chipbs. [pyrue ycrnosus
3agayvm npvBedeHsbl B Tabnuue.

CoNoOA~LONE

Hopmbl pacxoabl Cbipbsi HA OAHO M3genue, Kr O6bLee Konn4ecTBo
Bup ceipba : ?4 P B ChIpbS, Kr
I 12 4 300
Il 4 4 120
11 3 12 252




Mpnbbinb OT peanusaumm oa-
HOro n3genus, geH.en.
CocTaBuTb TakoW NMaH BbiNyCcka NpoayKLuKU, Npu KOTOPOM Npunbbinb NpeanpusaTus OT peanusauumn npoaykummn

OyaeT MakcMmanbHOM NpU YCNoBMK, YTO U3OeNWiA B Hago BbINyCTUTbL HE MEHee, YeM n3genui A.

27. PauumoH ans nuTaHus XMBOTHbIX Ha dhepMe COCTOUT M3 ABYX BMAOB kopMoB | 1 Il. OguH kunorpamm kopma |
ctouT 80 aeH. En. n cogepxunt:1 ea. xupos., 3 eq. 6enkos, 1 ed. yrneeBodos, 2 eq. HATpaToB. OuH Kunnorpamm Kopma
Il ctouT 10 geH. eq. v cogepxut:3 eq. xupoe, 1 en. 6enkos, 8 ea. yrnesonos, 4 eqg. HuTpaToB. CocTaBuTb Hanbornee
OeLLeBbIi paumoH NTaHKs, o0ecneuYnBatoLLnn XXNPOB He MeHee 6 ea., 6enkoB He MeHee 9 ef., YINEBOAOB HE MeHee
8 ea., HuTpaToB He MeHee 16 ea.

28. Ha aByx aBTOMaTu4eckuMx NMHUSIX BbIMycKaloT annapartbl Tpex TUnoB. [pyrue ycnosusi 3agadv npuseaeHbl B
Tabnuue.

30 40

Tun annapara |_|pOI/I3BOD,I/IVTeJ'IbHOCTb pabotbl | 3aTtpaTbl Ha paboTy NUHUNA, OEH. Mnam, w.
NWHWIA, LIT. 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 Takon nnax 3arpy3kun CTaHKoB, 4TOObI 3aTpaTtbl Obinun MUHUMarnbHbIMWU, @ 3agaHne BbINOJIHEHO HE
6onee yem 3a 10 cyToOK.

20.1.2 NMucbMeHHble TeopeTUYecKme onpochl

Teopetuuyeckum onpoc Ne1. Matpuubl. Onpegenutenu. CuctemMbl JIMHEMHbIX YypaBHEHUN.
1. OnpegeneHue matpuupbl.

2.  OnpepgeneHune kKBagpaTHOW MaTpuubl.

3. Ceoncrtsa onepauun CyMMMpOBaHNS MaTpuL.

4. Hawntn Te npounsBeneHus maTtpul, AB n BA, KOTOpble CYLLLECTBYIOT, OOGBACHUTL

1 -1 2 -1
A=l0 3 4| B=| 2
1 -2 5 5

5. OnpegeneHue onepauum TpaHCNOHMPOBaHNE MaTpuLbl, CBOMCTBA.
6. OnpegeneHune onpegenuTens BTOPOro nopsgka.
7. Csounctsa onpegenuTens.
8. BblumcnuTb onpegenuTens MaTpuyubl:
-2 0 1
A=l 1 2 4
51 6

9. OnpegeneHne MnHOpa anemMeHTa MaTpuLbl.

10. Bbluucnutb anrebpanyeckoe JOMOSHEHVE BblAENEHHOMO 3rieMeHTa B MyHKTe 8.
11. OnpepgeneHune obpaTHOM MaTpULbI.

12. OnpepgeneHne COBMECTHOW CUCTEMbI NIMHENHBLIX YPaBHEHUN.
13. OnpepgeneHue onpeaeneHHon CUCTEMbI FIMHENHBIX YPaBHEHWN.
14. OnpepgeneHue paHra MaTpuubl.

15. Tllpaswuno Kpamepa.

16. Y70 O3HaAuaeT nMHenHasa 3aBUCUMOCTb CTPOK MaTpuLbl.

17. OnpepgeneHne cUCTeMbl NIMHENHBIX OAHOPOAHbLIX YPaBHEHUN.
18. YpaBHeHWe NUHeNnHOro MexoTpacnesoro banaHca.

19. CooTHoleHne banaHca.

Teopetuueckum onpoc Ne2. Bektopbl. KBagpaTtuuHble hopMbl.

UTo Takoe ckandpHasa BenuymHa.

OnpepgeneHune KoNnMMHeapHbIX BEKTOPOB. YCMNOBKUE KOMNNMHEApHOCTH.

[nvHa BekTOpa.

OnpepgeneHne cyMmMbl BEKTOPOB (aHanUTUYeckun, rpadouyeckm).

OnpepgeneHune ckanspHOro Npon3BefeHnst BEKTOPOB.

dopmyna ong onpegeneHuns yrna mexay Bektopamu.

3aKkoHuNTE NpeanoXeHne: «N-MEPHOE BEKTOPHOE MPOCTPAHCTBO ABMSIETCS NIMHENHBLIM TakK Kak...».
OnpepneneHne eBKNMAOBaA IMHENHOrO BEKTOPHOIO NPOCTPaHCTBA.

OnpepgeneHne NMHeNHON KOMOMHALMM BEKTOPOB.

10 OnpepneneHne NUHENHO-HE3aBUCUMOWN CUCTEMbI BEKTOPOB.

11. NeomeTpUYECKUN CMbICA NMHEHON 3aBUCUMOCTU B Criyvae ABYXMEpPHbIX BEKTOPOB.

CoNouA~ONE



12. OnpepgenexHve paHra CUCTEMbl BEKTOPOB.

13. Teopema 0 6asunce cUCTEMbI BEKTOPOB.

14. OnpepgeneHne NMMHENHOro OTOBpaXKeHMs.

15. CBsa3b Mexay BEKTOPOM 1 ero obpasom B BEKTOPHON dhopme.
16. OnpegenexHve cOGCTBEHHOIO 3HAaYEHMS MaTpuLbl.

17. XapakTepucTnyeckoe ypaBHeHne onepartopa.

18. Kputepun CunbBecTtpa.

TeopeTunyeckune onpockl NPOBOASATCS B MMCbMEHHOWN (hopMe.
[lns oueHMBaHWsA pe3ynbTaToB UCMONb3yeTcs 4-x 6annbHas WKana: «OTIIMYHOY, «XOPOLLO», «y40BNETBO-
PUTENBHOY», «HEY0BNETBOPUTENBHOY.
CooTHoLLEHMe nokasaTenen, KPUTEPUEB U LLKasbl OLeHMBAHWUSI pe3ynbTaToB 00yYeHusI.

Kputepun Wkana
OLIeHMBaHNSA KOMMNETEHLINN OLLEHOK
[pasurnbHbie omeemebl = 90% OmnuyHo
lpasunbHbie omeembl om 75% 0o 90% Xopouwo
lpasunbHbie omeembl om 60% 0o 75% YdosnemeopumersnbHO
[pasurnbHbie omeems! < 60% HeydosnemeopumersibHO

20.1.3 KoHTponbHble paboTbl

KoHTponbHas pa6ota Ne1. MaTpuubl. Onpegenutenu.
1. [lBa pasnuuHbIX Mo Ka4ecTBy BUAA Macra npofarTcs B Tpex MarasmHax. Matpuua A 3agaet o6bembl npogax

3TMX NPOAYKTOB B MarasuHax B NepBoM keBapTarne, matpuua B - Bo BTopom kBapTane (Tbic. py6.). Onpegenuts: 1)
o6beM npoaak 3a nonyroaue, 2) NPUPOCT NPOAAX BO BTOPOM KBapTare Mo CPaBHEHUIO C NepBbIM

25 34
A=|73|,B=|64
24 25
2. Haittn matpuuy C™, o6pathyto k matpuue C = AB'+ 2E | rpe
12 20
A={34|,B=|54
56 12
3. BbluMCnnUTL OnpeaenuTenb:
1 2 30
5 7 1 2
3 -1 1 8
-3 -10 -3 6

4. OﬂpeﬂeJ'II/ITb MaKkCUMarsnbHOE YMCNO NIMHENHO HE3aBUCUMbIX CTPOK MaTpuubl:
5 -1 4 2 1

-1 21 5 6
3 5 2 -8 -11
2 4 2 10 12

5. MpeanpuaTue NpoussoaMT TPX TUNa NPOAYKLUMM, UCTIONb3ys ABa Buaa pecypcos. Hopma satpat pecypcos i -ro
BMA Ha NPOM3BOACTBO eAMHMLI NPOAYKUMK | -FO TUNa 3agaHa matpuuen satpat A, BbiNyck NpoayKLWy 3a Keap-
Tan — matpuuein X , CTOMMOCTb €AUHULLI KAXO0ro Buaa pecypca 3agaHa matpuuen P. Hantu: 1) MaTtpudy S non-
HbIX 3aTpaT PeECYpPCOB KaXX4oro BMAa; 2) NOMHYK CTOMMOCTb BCEX 3aTpayeHHbIX PECYPCOB.

10

211
A{l , 3j;X= 20 |;P=(5 2)
10

KoHTponbHasa pabota Ne2. Cucrema nMHEeNHbIX YyPpaBHEHUN.
1. PewnTb MaTpuyHoe ypaBHeHue



a3l s

4
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.

3%, —2X, +3X%,—-3X, =0
3X, = 2%, — X3+ X, =0.
X, — X, + 2%, + 5X, =0
4, Hantn doyHOameHTanbHyo CUCTEMY PeLLEHUA CUCTEMBI NIMHENHBIX YPaBHEHWI:
X, +2X, +3%, +4%, =0
{2X1 +2X, +5%; +8%, =0
1,125 0,125

80
1 BEKTOp KoHeYHoro npoaykta Y = Haiitn kom-
0,125 1,125 80

5. [OaHa maTpuua nomnHbix 3aTpat S z(
MOHEHTbI X, X, BEeKTopa BanoBoro Bbinycka X :( J
2

KoHTponbHas pa6ota Ne3. Bektopbl. KBagpaTtuiHble hopmbl.

1. BbIICHATb SIBMSIOTCA N NIMHENHO 3aBUCUMbIMW BeKTOpbl di, a2, as: a1=(1,4,6), a2=(1,—1,1),
as=(11,3).

2. [aHbl yeTblpe BekTOpa 51, 52, 53 " EB HekoTopoM Gasuce. lNokasaTb, YTO BEKTOPbI 51, 52, 53 obpasytoT
6a3unc, 1 HalNTV KOOpAMHaTLI BekTopa b B aTom 6asuce: a1 = (4, 5, 2), a = (3,0,1) , a3 = (—1, 4, 2), b= (5, 7,8).

3. HaitTn co6cTBEHHbIE 3HAYEHUA U COBCTBEHHBIE BEKTOPLI NUHeHoro onepatopa A (Matpuubl A).

2 -1 0
A= -1 2 O
1 -1 2

4. TlpuBECTV K KAHOHWYECKOMY BWy KBaapaTUuHYlo (hOpMy (D(Xl, Xy, X3) = X12 +AX X, +4X X, +4X, X, + 4X32 ,

BbISICHUTb, ABNSIETCS N OHa 3HaKoonpe/:|,eneHH017|.
5. BbISICHUTb, B KAKOM OTHOLUEHWM OOJMKHbI OblTb HaUMOHAaNbHblEe OOXOAbI Tpex CTpaH aAnAa CGGJ'IaHCI/IpOBaHHOIZ
TOproesn, ecriin 3agaHa CTpyKTypHada MaTtpula Toproesin

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

KoHTporbHble paboTbl NPOBOAATCA B MMCbMEHHOW hopMe.
[ns oueHBaHWA pe3ynbTaTtoB 00yYeHUsa Ha 3K3ameHe ucnonb3ayeTca 4-x 6annbHas wKkana: «OTANYHOY,
«XOPOLLOY», «yAOBNETBOPUTENBHOY», «HEYAOBNETBOPUTEIBHO.

CooTHoLeHVe nokasaTenemn, KpUTepreB M LLKarbl OLLEHNBAHUSA pe3ynbTaToB 00yYeHus.

KpMTepI/IVI oueHnBaHua LLkana oueHok
Hpaeuano peweHo 5 3adaHul, 803MOXXHbl HeKomophbie Hemo4YHocmu. OmnuyHo
Hpaeuano peuweHo 4 3a0aHusi, B03MOXHbI HeKomopbkie Hemo4Hocmu. XOpOLUO




[NpasurnbHO peweHo 3 3adaHuli, B03MOXXHbI HEKOMOPbIE HEMOYHOCMU. YdosnemeopumeribHO
[pasunsHo peweHo meHee 3 3adaHul, donyuieHbl epybbie oW UbKU. HeydosnemeopumersisHO

2.1.4. TecTnpoBaHue
[aHHble 3ag4aHnsA peKOMEHAYHTCA K MCMNONb30BaHMIO NP NPOBEAEHUN ANArHOCTMYECKUX PaboT C Lenbo
OLEHKM OCTaTOYHbIX 3HaHWI NO pe3ynbTaTaM OCBOEHUSI aHHOW ANCUUNINHDI

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

1. Kakas kBagpaTHas MaTpuLa HasbliBaeTCcsa eaUHUYHON?

- Y KOTOPOW BCE 3MEeMEHThI rMaBHOW AMaroHanu paBHbl eAMHULE, a BCe ApYrme — Hynio;

- Y KOTOPOW BCE 3NeMEeHTbI paBHbl eANHULE;

- Y KOTOPOW BCE 3NIEMEHTbI FMTaBHOW U NOBOYHOW AMaroHanu paBHbl eauHULE, a Bce ApYyrne — Hyrno.
- Y KOTOPOW BCE 3NEeMEHTbI PaBHbl HYIHO.

2. MoHaTne obpaTtHon MaTpuLbl pacnpoCTpaHaeTCa:
= Tonbko Ha KBagpaTHble MaTpuLbl

- TonbKo Ha AnaroHanbHble MaTpULbl

- Ha nto6ble maTpuubl

- Tonbko Ha NPSIMOYronbHbIE MaTPULbI

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

i (_81 —38)
i (g —18)
i (_41 —33)
(s o)

4. Cncrtema ypaBHEHUN Ha3bIBAETCA COBMECTHOW, €CNU OHa:
nmeet xoTs 6bl OAHO pelueHne

He nMeeT peLleHnin

COOEPXKUT, NO KpanHen Mepe, ABa OANHAKOBbLIX YpPaBHEHMUS
NMEET MHOXECTBO peLLUEHNN

5. Ecnu A n B — maTpuupl, UMetoLLMe OANHAKOBOE KONMMYECTBO CTPOK, MpuyeM A — kBagpaTHasa maTpuua,
TO peweHnem MaTpu4Horo ypaBHeHna AX=B asnsietcs:

-x=A"1B

-x=B"!A

R}
B

.y =8
X=x

Xl + 3X2 + 3X3 = 19
6. YacTHbIM pelleHneM CUCTEMbI NIMHENHbIX YpaBHEHUIN {—3X; — 8X, — 2X3 = —40 aBngeTca:
X1+3X2_3X3=7

-4,3,2)

-(4,8,3)

-(6,4,2)

-(5,-7,2)

7. BblbepuTe npaBunbHbIN BapuaHT oTBeTa:
1 4 8

Ansa matpyubl A= -9 10 7 | anrebpanyeckum JOMNOMHEHNEM K ANEMEHTY as ABMNSAETCS:
0 1 2



ATy 4

_ |4 8
Az |10 7

_ 4

Az = | g 10|

8. [laHbl oBe maTpuubl A = (; 3) MB = (; i g) Kakyto onepaumio Henb3s BbIMNOMHUTE C 3TUMK

mMartpuuammn?

-B-A

-A'B

-BT-A

-AT-B

2) OTKpPbITble 3aaHns (TEeCTOBbIE, NOBbLILLEHHbI YPOBEHb CIIOXHOCTU):

1. MaTpuua A = (3 Ip 1

(B OTBETE YKa3aTb YMCIO)

) BbIpOXJEHa NpY P PaBHOM:

OtBeT: 2
1 0 0

2. Onpegpenutens |0 2 0 | =0 npu p paBHOM:
0 0 p—2

(B OTBETE YKa3aTb YMCIIO)

OTBerT: 2

3. Cuctema NuUHEenHbIX ypaBHEHWI, B KOTOPOW BO BCEX €€ YpaBHEHUSAX CBOOOAHbIE YneHbl paBHbl 0
Ha3blBaeTCA:
OTBeT: ogHopoaHom

1 2 3
4. Hangute onpegenutens |0 0 0
7 4 5

(B OTBETE YKa3aTb YMCHO)
OTtBeT: 0

5. MeHseTcsa nu npy TpaHCNOHMPOBAHMM MaTpULbl ee onpeaennTens?
(B OTBETE YKa3aTb «4a» UINN «HETY)
OtBeT: HeT

6. CyuwecTtsyeT nn obpaTtHaa maTpuua Kk matpuue A?

2= (9 5)

(B OTBETE YKa3aTb «4a» UMM «KHET»)
OTBeT: ga

1 -2 3
7. Hangute onpepoenutenb maTpuubl A = <2 -4 6)
5 1 4
(B OTBETE YKa3aTb 4MCrO)
OtBeT: 0

8. Martpuua Ha3biBaeTcH MO OTHOLLEHWUIO K KBaApaTHOW MaTpuue A, ecnu npu yMHoO-
XXEHUM 3TOM MaTtpuubl Ha Matpuuy A Kak cripaBsa, Tak 1 crieBa rnoriyjyaeTca eAnHnyYHasa matpuvua
OtBeT: obpaTtHoMn

3) oTKpbITbIE 3aaaHUa (MUHU-KEWCHI, CPEAHUN YPOBEHb CINOXHOCTH):




1. Tpw 6puragbl obpaboTanu Tpu ydacTka nons. lNnowanun y4acTkoB 1 3aTpaTbl BpEMEHN Ha obpa-
0O0TKy NpeacTaBneHbl B Tabnuue

V4acToK IBpeMﬂ pa6o|T|b| Opuragbl, |T|
1 2 3 1
2 1 5 4
3 4 1 3
Haitn nponsBogmTenbHOCTL Kaxaon Opuraabl (B OTBETE YKaXXknte BCe 3Ha4YeHus nogpsa, 6e3 npobe-
nos).
OTtBeT: 213

2. [ns aByx oTpacnemn npoMbILWIEHHOCTM AaHbl MaTpuLa KOIhMULNEHTOB NPSAMbIX 3aTpaT A U BEKTOP
KOHeYHoro notpebnexus Y
(0,2 04 _ (80
1=(05 01) ¥=(70)

08 01 70
Hantu cooTBeTCTBYOLWIME 06bEMbI BbIMyCKa KaXaom oTpacnu (B OTBETE YKaXKUTe BCe 3HAYEHUst Noapsaa,
6e3 npobenog).
OtBerT: 250300.

3. Wapgepxkun y (B pyb.) Ha M3roToBreHne napTum getanen onpegensaTca no opmyne y = ax + b,
roe x — obbem napTun. [Ins nepBoro BapmMaHTa TexHonormdeckoro npouecca y = 1,45x + 20. [insa BTo-
poro BapuaHTa U3BecTHO, YTo y = 157,5 (py6.) npn x = 100 (geT.) u y = 452,5 (py6.) npn x = 300 (geT.).
MpoBecCTn OLEHKY OBYX BapMaHTOB TEXHOMOMMYECKOro npouecca. B otBeTe ykaxuTe rpaHU4HOE 3Haye-
HWe ansa ABYX BapuaHTOB.

OtBeT: 400.

3AOAHUE 4. CocTtaBuTb TEXHONMOMMYECKYD MaTpuly, No AaHHbIM BanaHca OTYETHOro Nepuoga TPexoT-
pacrneBov 3KOHOMWUYECKOW CUCTEMBI, MPEACTaBNEHHOIO B Tabnuue:

. MoTpebnstowmnn cekTop y .
Mpon3BoACTBEHHbIN KoHeuHbih | Banoson
ceKTop Ceruzcn(oe MpombliwneH- | lMpoune NpoayKT BbINYCK
X039NCTBO HOCTb oTpacnu
Cenbckoe x03a1McTBO 5 35 20 40 100
[pOMbILLNEHHOCTb 10 10 20 60 100
[Mpoumne oTpacnu 20 10 10 10 50
B oTBeTe ykaxunte CymMmy 35iEMEHTOB [fIaBHOW AnaroHanu

OtBeT: 0,35

4) oTKpbITble 3aaHUA (MUHU-KENCbI, NOBbILLUEHHbIA YPOBEHb CMOXHOCTH):

1. Hantm cooTHOLWEHMEe HaunOHarnbHbIX 4OXOA0B CTPaH Sy, ..., S, Ana cbanaHCMpoBaHHOW TOProBmw,
0

eClnun 3agaHa CTPYKTypHaa MaTtpuua Toprosnmn A= . (B OTBETE YKaXXNUTe BCEe 3Ha4YeHnA noapaa,

L SIS
Wik Wik Wwlr

Nl= N|=

6e3 npobenos.).
OtBeT: 243.

Kputepun 1 WwKanbl oueHUBaHUA:
[na oueHMBaHWA BbINOMHEHMS 3a4aHMI Ucnonb3yeTcsa 6annbHas wkana:
1) 3akpbIThble 3a4aHuNs (TECTOBLIE, CPEeAHUN YPOBEHb CITOXXHOCTN):
e 1 6ann — ykasaH BEpHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YUCIIE€ YACTUYHO.
2) OTKpPbITble 3aaHNs (TECTOBbIE, MOBbILLEHHbIA YPOBEHb CITOKHOCTU):
e 2 6anna — ykasaH BEpHbI OTBET;
¢ 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YUCIIE YaCTUYHO.
3) OTKpbITbIE 3a4aHUs (MUHU-KECHI, CPEHUI YPOBEHb CNOXHOCTU):




e 5 6annoB — 3agaHne BbINOMHEHO BEPHO (MOMNyYeH NpaBuribHbIN OTBET, OOOCHOBAH (apryMeHTu-
poBaH) X0, BbINOMHEHUs (NPpU HEOBXOANMOCTN));
e 2 6anna — BbINOMHEHME 3a4aHNA COOEPXKUT HE3HAUUTENbHbIE OLUMOKK, HO NpUBEAEH NpaBusb-
HbI XOA4 PacCyXOeHWN, Unn NonydeH BEPHbIN OTBET, HO OTCYTCTBYeT 0OOCHOBaHME XO4a ero Bbl-
NonHeHMs (ecnm oHo 6biNo Heob6xoaMMbIM), UK 3aaHNE BbINOMHEHO HE NOSTHOCTLIO, HO MOSTyYeHbl
NPOMEXYTOYHbIE (YaCTUYHbIE) pe3yrnbTaTbl, OTPpaXatoLme NPaBUITbHOCTbL X04a BbINONHEHWUS 3aaa-
HWUS, UNK, B Criyvae ecrnu 3agaHne COCTOUT U3 BbINONTHEHNST HECKONbKNX noa3agaHun, 50% KoTopbix
BbINOSIHEHO BEPHO;
e 0 6annoB — 3agaHve He BbINOSIHEHO UMW BbINOSIHEHO HEBEPHO (XOA BbIMOMTHEHUSA OWNBOYEH nnu
CoOepXuT rpybble OnOKKN, 3HAUYNTENBHO BIIMSAIOLWME HA AallbHENLEee ero n3yyeHue).

4) oTKpbITblEe 3aaHNs (MUHU-KENCBI, NOBbILLIEHHbLIA YPOBEHb CIOXHOCTM):
¢ 10 6annoB — 3agaHne BbINOSTHEHO BEPHO (NONyYeH NpaBuIibHbIA OTBET, 060CHOBAH (aprymMeHTu-
poOBaH) X0 BbIMNONHEHWS (Npy HEOBXOAMMOCTH));
e 5 6annoB — BbINOSHEHME 3aaHNSI COAEPXKUT HE3HAYMTENbHbIE OLWMOKKN, HO NPUBEAEH NpaBurib-
HbI XOA4 PacCyXOeHWN, Unu NonydeH BEPHbIN OTBET, HO OTCYTCTBYeT 0OOCHOBaHME XO4a ero Bbl-
NonHeHns (ecnm oHo 6bINo Heob6xoaMMbIM), UK 3aaHNE BbINOMHEHO HE NOSTIHOCTLIO, HO MONYyYeHb!
NPOMEXYTOYHbIE (YaCTU4YHbIE) pe3yrnbTaTbl, OTpaXatoLme NPaBUITbHOCTb X04a BbINOSIHEHWUS 3ada-
HWUS, UK, B Cryvae ecrnu 3agaHue COCTOUT U3 BbINONTHEHWUST HECKONbKNX noasagaHun, 50% KoTopbix
BbINOSIHEHO BEPHO;
¢ (0 6annoB — 3agaHve He BbINOSIHEHO UMW BbINOSIHEHO HEBEPHO (XOA BbIMNOMHEHUS OWNBOYEH nnm
COOEPXUT rpybble ONOKKN, 3HAYNTENBHO BIIMSAIOLWME HA AallbHENLEE ero n3yyeHue).

20.2. NMpomexyToyHasa aTrectauus

MpomexyToyHas aTTecTaums No AUCLMNIIMHE OCYLLECTBASETCS C NOMOLLGLI0 CeayoLLMX OLEeHOoY-

HbIX CPeacTB:
NMepeyeHb BONPOCOB K 3K3aMEHY:

1. OnpegeneHune maTpuubl. KBagpatHasa maTpuua. AnaroHaneHas matpuua. EanHunynasa matpuua. Hynesas mat-
pvua. PaBHble MmaTpuubl. CuMMeTpUYecKMe maTpuubl.
2. [JenctBusa c maTtpuuamun. CBoncTBa onepaumi CyMMUMPOBAHMSA MaTpuy, 1 Npon3BefeHus MaTpuubl Ha Y1CHo.
CaolicTBa nponssBefeHUs maTpuL.
3. Onpegenutens maTpuupbl. CBOMCTBa onpeaenutens.
4. MwvHopbl 1 anrebpaunyeckme gononHexus. MNpasuno Jlannaca.
5. OnpegeneHune onepauum TpaHCNOHMPOBaHNE MaTpuLibl, CBOMCTBA.
6. Ob6paTHaa maTpuua. ANroputMm HaxoxgeHus obpaTHon maTpuubl. [1Ba cnocoba HaxoxgeHusa obpaTHon maT-
puvubl (C MOMOLLbIO MPUCOEANHEHHOW MaTpULbl U C MOMOLLbIO 3fIeMeHTapHbIX NpeobpasoBaHuin).
7. OO6wwun BMA 1 CBOMCTBA CUCTEMbI NMHENHBLIX ypaBHeHUN. CoBMeCTHas (HECOBMECTHas) CUCTEMA JIMHEWHbIX
ypaBHeHun. OnpegeneHHas (HeonpeaeneHHas) cuctemMa NMHENHbIX YpaBHEHUn. PaclumpeHHas maTtpuyua CUCTEMBI.
8. PaHr matpuubl. OnemeHTapHble npeobpas3oBaHus, COXPaHSIOLME PaHr MaTpuyLbl.
9. JlvHeriHas 3aBUCMMOCTb (HE3aBUCUMOCTb) CTPOK MaTpuubl. JInHenHas koMBuHauums.
10. Popmynbl Kpamepa.
11. Mertoga Naycca.
12. Cuctema M nuHenHbIX ypaBHeHu ¢ N HeusBecTHbIMU. Teopema KpoHekepa-Kanennu.
13. Cuctema nuHerHbIX OOHOPOAHbLIX YpaBHEHUN.
14. dyHpameHTanbHas cucTema pelleHUn CUCTEMbI NINHENHBIX YPaBHEHWI.
15. Mopenb JleoHTbeBa. BanaHcoBbie COOTHOLLEHUS.
16. TloHATMe N -MepHoro BekTopa. BekTopHoe npocTpaHcTBO. PaBHbIe BEKTOPLI. HyneBow BEKTOp.
17. Onepauuu Hag BekTopamu. CBoncTBa.
18. JlMHerHOe BEKTOPHOE NPOCTPAHCTBO.
19. CkansipHoe npownssefeHne BEKTOPOB.
20. JluHelHas 3aBMCUMOCTb BEKTOPOB. JIMHelHas komobuHauusa BektopoB. CBoncTBa. [€eoMeTprUYECKnii CMbICHT.
21. bBasnc u paHr cucteMbl BEKTOPOB.
22. lMpepacTtaBneHve BeKTopa B Npou3BonbHOM 6asuce.
23. PasnoxeHwne BekTopa B OpTOroHarnbHoM Gasuce.
24. Onepatop nUHenHoro npeobpasoBaHus.
25. JluHerHble onepaTopsl.
26. CobcCTBeHHble 3Ha4YeHNs1 1 COBCTBEHHbIE BEKTOPLI MMHENHOro onepartopa. CBoncTea.
27. [OwaroHanbHasa popma nuHenHoro oneparopa.
28. KesapgpaTtuyHble dopmbl.



29. [MpeobpasoBaHue KBaapaTUYHbIX (OPM.

30. KaHOHW4ecknin u HopMarnbHbI BUA KBagpaTUYHbIX (oopM.

31. Kputepun sHakoonpeneneHHOCTU KBagpaTUYHON hopMbl.

32. TlnHenHast moaenb obmeHa.

33. JlnHnn nepBoro nopsiaka.

34. 3nnwunc.

35. lvnepbona.

36. [Mlapabona.

37. OO6wee ypaBHEHME NUHUN BTOPOro nopsiaka.

38. YpaBHeHWe NOBEPXHOCTU N NUHUN.

39. [lMnockocCTb B NpOCTpaHCTBE.

40. Tlpsamas B NpoCcTpaHCTBe.

41. BsaumHoe pacnonoxeHue npsMon 1 nNnocKoCcTy.

42. 3dnnuncowua.

43. Twunepbonowna.

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

45, Cucrtembl NMMHEVHbIX HEPABEHCTB M UX FTEOMETPUYECKUIA CMbICHT.

46. YrnoBble TOYKM BbIMYKIbIX MHOFOrpaHHbIX obnacten. feomeTpryeckme npumepbl KpanHUxX (YrrioBbiX) TOYEK.
47. BbasucHble 1 Heba3nCHbIE KOMMOHEHTbLI KpaHEeN TOYKM.

48. AnreGpaunyeckas xapakTepucTuka KpamHemn Toukn nonuaapa (MHororpaHHuka).

49. Bbinyknas 060noyka cnuctemsol Toyek B R".

50. JluHerHOe, HENMHENHoe, BbINYKIOe, HEBLINYKITOE, LEeMOYNCIIEHHOE, YaCTUYHO — LeNoYMCNeHHoe, cToxacTu4ye-
CKOE U AUHaAMU4eckoe NporpaMmMmupoBaHme.

51. Mopgenb TpaHCNOPTHOM 3adaun.

52. Mopgenb nnaHMpoBaHUa NPOM3BOACTBA Ha NpeanpUATUM.

53. Mopenb 3agaym o auere.

54. JlnHenHas moaenb obmeHa.

55. [MpumMepbl 3KOHOMUKO-MaTEMaTUYECKNX MOAENeNn, NPUBOAALLMX K 3a4a4aM NMHEHOro NporpaMMmnpoBaHus.
56. MaTtematuyeckasi NnoCTaHOBKa 3aauu NMHENHOro nporpamMmmmnpoBaHms. ObLas, ctaHgapTHas M KaHOHMYeckas
3afiaya NUHENHOro NPorpaMmMupoBaHmUs.

57. lpuBegeHune 3agaym NMMHENHOrO NPOrPaMMMNPOBAHNS K KAHOHMYECKOMY BUAY.

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

59. leomeTpuyeckas nHTepnpeTaumsa 3agadv NMMHENHOIro NPOrpaMMMPOBaHNS B Cryvae ABYX NEPEMEHHbIX.

60. paduyeckmii MeToa peLleHNs.

61. PelweHue 3agay NMHENHOro NporpaMMMpoBaHnsa MeTogom nepebopa BepLUnH.

62. Cumnnekc-meTo[ peLleHns 3aaad NMMHENHOro NporpaMmMmnpoBaHms.

63. AnropuTm cumnnekc-metoaa.

64. HaxoxgeHue ncxogHoro gonycrtumoro 6asmca.

65. MeToa vckyccTBeHHoro 6asuca.

66. [MoHATHE 0 B3aUMHO-ABOMCTBEHHbIX 3agavax MMHENHOro NporpaMmupoBaHus. OCHOBHbIE TeOpeMbI IBONCTBEH-
HOCTW.

MpumMep KOHTPONbLHO-U3MEpPUTENIbHOIO MaTepuana

YTBEPXOARO
3aBeaytoLLasn kadeapon MexayHapoaHON SKOHOMUKU Y BHELLUHESKOHOMUYECKOW AeATeNbHOCTH
E.B. EHOoBULKas

noonuck
202 .
HanpasneHue nogrotoBku 38.03.01 «3koHOMMKa»
OucuunnuHa JlnHenHas anrebpa
Kypc 1

dopma obyyeHus OYyHasi
Bua atTectauumn NPOMEXYTOYHas
Bua koHTpons 3K3aMeH

KoHTponbHO-u3meputenbHbin matepuan Nei.

1. [aiite onpenenenre AMaroHaJIbHOM, CHMMETPUYECKON MaTpHIl.
1 -2 1
2. Haiiiure 3Hauenue MHOrOwIeHa | (X) =3x* —2X+5 or marpuipr A=[2 -2 1
0 -1 2



3. Panr marpunst 4 pasmepa M XM pasen:

a M
b. m-1
C. yKa3aHHBIX YCIOBHI HEZOCTATOYHO IS OINPEICIICHNUS PAaHTa
d. M, ecnu MaTpuIa HEBBIPOXKICHHAS
e. M, ecnu Marpuiia BEIPOXKICHHAS
1 -2 2 1 -1
3 -1 4 1 3
4. HaiiuTe 4ucio IMHEHHO HE3aBUCHMBIX CTPOK MaTpuisl A =
01 -2 -4
2 1 5 -1 0
1 -1
5. Haiinute onpenenurens Matpuusl B = A- A ,rne A=|2 0
4 5

X +2X, =X =7
6. Pemmnte cucremy ypaBHenuii Mmetogom ["aycca 2X1 - 3X2 + X = 3.

4%, + X, —X; =16

7. CkasnsipHOe IpOoU3BeIeHIE BEKTOPOB d = (al, a,, dy,... an) ub= (bl, bz, b3, bn) BBIYHCIIETCS 110 popMyJIe:

n n n
— - a. - __
a ab=ab +a,b, +..+ab, b abzzb—' c.ab=>"a’h’ d. ab=>) ab,
i=L i=1 i1
1 -2 3
8. 3anmuniTe KBagpaTHIHyko (opMy, COOTBETCTBYIONLyI0 Matpuie A =| — 2 5 -1
3 -1 0
9. TpeanpusiTue BBIMYyCKAET TPU BHU/IA MPOIYKIUH, UCIOIB3YS 1Ba BUAA ChIPhS, HOPMbI PACXOJIOB CHIPhS HA SMHUILY TPOIYK-

2 31
1 4 2

v 1
BBIITYCK TOBApPOB 3a/1aC€TCA MAaTPpULICH N = (1 1 2) . OHPGHGHI/ITG JACHCIKHBIC PACXOAbI NPCANIPUATHA HA OCYIIECTBJICHUC BbI-

WU 3a1a0TCA ManI/IIleﬁ A = ( j, CTOMMOCTb €IMHUIBI KaXXJI0TO BUA ChIPbs BbIPpAXKACTCA ManHHeﬁ P = (2, 3) y

IIyCKa TOBapOB.

10. VkaXuTe BepHOE COOTBETCTBHE MEK/Ty PA3INIHBLIMHU BUIAMU YPaBHEHHS TIPAMOI M UX (OPMOii 3amucu:
a y-y = k(X _ X1) a. ypaBHeHHUe NPSMOI B OTpe3Kax

b Ax+ By +C = O, A2 + 82 0 b. ypaBHeHme npsiMoii ¢ yriioBbIM KO3()(DUIIHEHTOM

c. y=kx+b C. oOllee ypaBHeHHUE IIPAMOii
g y—y, = Y, =Y, (X ) d. ypaBHeHHMe psMOIA C 3a1aHHEIM YrIIOBEIM KodddurmenTom K
. ! X, — X, % , Ipoxoiseit uepes 3ajannyto Touxy M, (X1’ yl)

€. ypaBHCHHE HpﬂMOﬁ, HpOXO,Hj[H_ICﬁ 4Yepe3 ABC 3aJaHHbIC TOYKH

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

X
f. —+ Y 1
a b
2 4
11. Haiijute coGCTBEHHbIE 3HAYEHUS U COOCTBEHHbIE BEKTOPBI JIMHEHHOTO onepatopa A = 1

12. Jlauwl yeThIpe BekTopa di, 2, A3 H b s HEKOTOpOM 0asuce. YKaKUTEe KOOPAUHATHI BEKTOPA b= (5, 7,8) B Oasuce

a=(4,52), a2=(3,0,1), as =(-1,4,2):



13. Haiinure paccTosiHrue Mex 1y napamieabHbiMu npsmbivd 3X +4Y —24 =0 u 3X+4y+6=0.

14. Paccrosmue 0 ot Toukn M, (XO, yO) no mpsimoit AX + By + C = 0 3anaercs popmynoii:

o o=t B C] b d=J(x—% )+ (Y- o)
VA +B

d:|AXO+ByO+C| i o MXo+By+C
VA? + B2 +C? JAZ £ B?+C?

e. d=yAKx—xF+B(y-Y,)

15. Kakas U3 JaHHBIX IIPSAMBIX HEPIEHANKYIsApHA npsmoit 2X — Y +3=0:
a. 4x+8y+17=0
b. 4x-8y-11=0

c. y:—%x+5

[ns oueHnBaHUS pe3ynbTaToB 0Oy4eHUst Ha 3K3ameHe UCMonb3yeTcs 4-x GannbHas WKana: «oTUYHOY,
«XOPOLLOY», KYAOBNETBOPUTENBHOY», «KHEYOOBNETBOPUTENBHOY.
CooTHoLLEeHMe nokasaTenen, KPUTEPUEB U LLKasbl OLeHUBAHWUSI pe3ynbTaToB 00y4YeHus.

Kputepun LWkana
OLEHVBaHMSA KOMNETEHLUN OLEHOK
[pasurnbHo peweHo 14-15 3adaHull, 803MOXXHbI HEKOMOPbLIE HEMOYHOCMU. Omsu4yHo
[pasurnbHo peweHo 12-13 3adaHull, B03MOXXHbI HEKOMOPbIE HEMOYHOCMU. Xopouwio
[pasuribHo peweHo 8-11 3adaHuli, B03MOXHbI HEKOMOPbIE HEMOYHOCMU. YOoernemesopumersbHO
[pasurnbHo peweHo meHee 8 3adaHull, dornyuieHbl epybble OWUBKU. HeydosnemeopumeribHoO

lMpomexyToyHasi aTTecTaumsa NpoBOANTCS B COOTBETCTBUM C [onoXeHneM 0 NPOMEXYTOYHON aTTecTa-
umm obyvarowmxcs no nporpammMam BbiCLLIEro obpa3oBaHus.

1. MNpomexyTodHas aTTecTaumns No ANCUUNIINHE C NPUMEHEHMEM ANEKTPOHHOro 0By4eHns, AUCTaAHLMOH-
HbIX 0BpasoBaTernbHbIX TexHonornn (ganee — 30, OT) npoBoAUTCA B pamMkax 3N1EKTPOHHOrO Kypca, pas-
meLeHHoro B QVOC (obpasoBaTenbHbIv nopTan « ONeKTpoHHbIM yHuBepcuTeT BIY», QYK «Muposas ako-
Homuka. JlnHenHasa anrebpa»/ - URL: https://edu.vsu.ru/course/view.php?id=4764.

2. MpomexyToyHasa aTtTecTaumnsa oby4aroLmnxcsa ocyLwecTBnsaeTcs B popme ak3ameHa.

3. Obyvatowmecs, npoxoasLume NPOMEXYTOYHYH0 aTTecTaumnio ¢ npumeHeHnem JOT, 4OMmKHbI pacno-
naraTb TEXHUYECKMMM CpeacTBaMm U NPOrpaMmMHbIM obecrnedeHnem, No3BonaLWmMM 06ecneynTb npoLe-
Aypbl atTectaumn. ObyyarLwminca camocTosaTeNnbHO obecneymBaeT BbIiNOSIHEHWE HEODXOANMbIX TEXHMYE-
CKnx TpeboBaHU 4Ns NPOBEAEHUSA NPOMEXYTOYHOW aTTeCTaumMmn ¢ NPUMMEHEHMEM OUCTAHLMOHHbIX 0bOpa-
30BaTESbHbIX TEXHOSOTMUN.

4. \peHTndukKaums NIMYHOCTM 0ByYatoLLLerocsi Npu NPOXOXAEHUN NPOMEXYTOYHON aTTecTauumn obec-
neynmBaeTcsi NOCPEACTBOM UCMNONb30BaHUS KaxabiM 00y4vaoLmnmMcs MHAMBUAYaNbHOro NorMHa u napons
npun BXoAe B JIMYHbIN KabMHET, pa3melleHHbin B ANIOC obpasoBaTenbHOM opraHm3aumn.



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

