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1. IlepedeHb MIIaHUPYEMBIX Pe3y/JIbTATOB 00y4eHHUs 110 AMCUMIIJIMHE, COOTHECEHHBIX €

INIAHUPYEMBIMHU PE3YJIbTATAMHU OCBOCHUSA 06p330BaTeﬂbH0ﬁ MporpaMmmbIl

1.1. Jucummumua b1.b.08 «Jluneiinas anrebpa» oOecnednBaeT OBIAJICHUE CIEAYIOIIMMHI
KOMIICTCHIUAMMU
Kox HaunmenoBanune Kon
KOMIICTEHITH JTara OCBOCHUS HammenoBanwme 3Tana 0CBOCHHUS KOMIECTEHITHH
KOMIICTEHITHH
" KOMIICTEHINH
®DopMHpOBaHUE Y CTYICHTOB HAYYHOTO
MaTeMaTHYECKOTO MBIIUICHHS, YMEHHS IPUMEHSTh
HHCTPYMEHTAPHH JTMHEHHOHN anreOps! 1s
CriocoGHOCTb BBIOpATH HCCIIEI0BaHUS 3KOHOMUYECKUX IIPOLECCOB U
HMHCTPYMEHTAJIBHBIC CPEACTBA siBJIeHUH. PazBuTre NOHATUHHON MaTeMaTH4YeCKON
Juist 00paboTKH OINK-3.1.2 6a3b1 1 GO
PMHPOBAHUE ONPEIEICHHOTO YPOBHS
SKOHOMMYIECKHX AHHBIX B MaTeMaTHYeCKOMH MOArOTOBKH, HEOOXOMMMBIX JIS
OIIK -3 COOTBCTCTBHH € . pEIlEHHS TEOPETHIECKUX U MIPUKIAIHBIX 33124
HOCTABJICHHOU 3a1a9CH, 9KOHOMHKH U MX KOJIMYECTBEHHOTO U
HPOaHATM3UPOBATE KaueCTBEHHOT'O aHaJIM3a.
pe3yIbTaTHl PACUCTOB H
000CHOBATH OJTYYCHHBIC ®dopmupoBaHUEe HEOOXOAUMOTO YPOBHS
BBIBOJIBI. OITK-3.2.2 anrebpanyecKoil # TeOMETPHIECKON TIOZTOTOBKH
JUTS TOHUMaHHSA OCHOB TEOPHH BEPOATHOCTEH U
MaTeMaTHYeCKOW CTATUCTHKH, SKOHOMETPHUKH.
1.2. B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI Y CTYJEHTOB AOKHBI OBITh CHOPMUPOBAHBI:
OTD/TD Kon srana
(mpu HanU4YMH OCBOCHHS PesynbraThl 00y4yeHus
npodcranaapra) KOMITETEHIIMU
dopmMupoBaHHE IIpuMeHseT OCHOBHBIE TEOPETUYECKHE TOJIO0KEHUS BCEX Pa3/iesioB
TPYIOBBIX pyHKIMIA, JCIUITINHEI «JInHelHast areOpay, NCTIONb3yEMbIX TP PELICHUH
CBSI3aHHBIX C 9KOHOMHMUECKHUX 33ja4.
pa3paboTkoii OIIK-3.1.2 [TpumensieT afneKkBaTHbIC MOJICIIM M METO/IbI JINHEHHOM alreOpsl JUis
(hPMHAHCOBOTO IIJIaHa JUIS IIPOBEACHUS] ONTUMAIbHON SKOHOMUUYECKOHW NOJTUTUKU.
KJIMCHTA 1 [EJIEBOTO CucteMHO IpUMEHSIET METOAbl KOJIMYECTBEHHOIO aHallu3a U MOJEIUPOBAHUS
HWHBECTULMOHHOIO JUIsl BBIpaOOTKN ONTUMAJIBHBIX PelIeHUH B chepe SIKOHOMHKH U yIIPABICHHUSL.
noprdens, GruHaAHCOBBIM dopmynHpyeT OCHOBBI TEOPHH JIMHEHHOH anreOphl, HEOOXOJUMBIE JUTS
KOHCYJIbTUPOBAHHEM I10 penieHnst QMHAHCOBBIX M SKOHOMHYECKHX 3a]1a4.
IMPOKOMY CIICKTPY PewmaeT onTUMHU3aiMOHHBIE 33/1a4U C UCIIOJIB30BAHUEM alapara JMHEHHON
(hMHAHCOBBIX YCIYT. OIlIK-3.2.2 aIre6psL.
(ITpuka3z MunTpyna
Pocei or 09.03.2015 N [Ipumensier anrebpandeckre MOJEIH ISl aHAJINM3a COCTOSHUS U IIPOTHO3a
1670). Pa3BUTHS SKOHOMHUYECKUX MPOIIECCOB.

2. O0bem U MecTO JUCHHUILINHBI B cTpykType OII BO

Hucunmumna b1.5.08 «Jluneiinast anreOpa» BXOJUT B MaTeMaTHYECKUH W €CTECTBEHHOHAYUYHBIN

Y4EOHBIA TIUKJ, SIBJSSICH OOS3aTENBHOM JUCIUIUIMHOW ydeOHoro TutaHa. (OCBOCHHE IUCITUTUTMHBI

6&3preTC${ Ha 3HAHHUAX, ITOJYUCHHBIX ITPHU UM3YUYCHHH HIKOJBbHOI'O KypCa MATCMATHKH, B CBOKO O4YCPCIAb

«JIunelinas anreOpa» sSBIsAETCS OCHOBOM MPHU N3yUYEHUH TAKUX JUCUUIUINH, Kak b1.5.07 «Marematnyeckuii

ananu3», b1.6.09 «Teopust BeposiTHOCTE M Maremaruueckas cratuctuka», b1.b.13 «OkoHomeTpukay,

Bb1.b.10 «MeTo bl ONTUMANIBHBIX PELIEHUI.

B cooTtBeTcTBHM C y‘IC6HbIM IJIAaHOM JUCHHMILIMHA H3Yy4aeTCd B TCUCHUC IIEPBOIr0 M BTOPOI'O

cemecTpoB o0MM o0beMoM 216 yacoB (6 3ET). ITo ounoli ¢popme 00yueHHsI Ha KOHTaKTHYIO paboTy C
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npero/iaBaTeneM 3aranupoBato 90 yacoB, Ha CaMOCTOSTENIbHYIO paboTy — 72 yaca U Ha KOHTPOJIb — 54
yaca. [1o 3a0uyHoil hopme 00ydeHUsT Ha KOHTAKTHYIO paboTy ¢ MperoaBareyeM 3alulaHupoBaHo 24 vaca,
Ha CaMOCTOSITENIbHYIO paboTy — 179 yacoB u KOHTPOJb - 13 vacos.

dopmamu TPOMEKYTOUHOM aTTECTAIMU SBJISIOTCS 3a4eT + KOHTPOJIbHAas paboTa B IEPBOM CEMECTpE,

9K3aMEH + KOHTpOJbHas pab0Ta BO BTOPOM CEMECTPE MO 3aBEPIICHHUIO U3yUESHUS Kypca.



3. Conep:xaHne U CTPYKTypa AMCOMILIMHBI «JIMHeliHas anredpa»

CTpyKTypa TUCHUTITUHBI

HanmenoBanue TeM

O0beM TUCIHUTINHBI, Yac.

KonTakTHas paGoTa
ol0yuyarommxces ¢
npenoaaBaTeyieM 1o

®opMa TeKylero
KOHTPOJISI ycreBaemMocTu',

Bcero BHIAM y4eGHBIX CP NPOMEKYTOYHOI
SARSITHIL aTTecTAllNN
J | I3 | JIP | KCP
Ounasn ¢hopma oodyuenusn
I - cemecTp
Tewa 1. g8 |2 2| -| - |4 0, P3
3JeMeHThI MAaTPUYHON alreOpHl.
Tema 2.
DNEeMEeHTHI TEOPUH ONPEICITUTEIICH. 14 4 4 — — 6 0O, P3
OOpartHas MaTpuIa.
Tema 3.
8 2 2 - — 4 0, P3
Panr matpuisl.
Tema 4.
CucTeMbl JTIMHEWHBIX aNreOpandecKux 10 2 2| - - 6 0,P3
ypaBHEHHI. MaTpUYHBIA METOJI PEIICHUSI.
Tema S.
CucTreMbl TMHEHHBIX anTre0pandecKux
. P 10 | 4| 2] | —| 4 0,P3,T
ypaBHeHu. Pemrenvie no ¢popmyam
Kpamepa. Meton I'aycca.
Tema 6.
Hccnenosanue cucreM HI/IHSfIHI:IX 10 ) 2 B _ 6 Kp
anreOpandecKkux ypaBHeHHi. Teopema
Kponekepa-Kanemiu.
Tema 7.
JIuneiinble npocTpaHCcTBa. JIMHENHBIN
oneparop. COOCTBEHHBIE YHCIIA U 12 4 2| - - 6 0, P3
COOCTBEHHBIC 3HAYCHUS TMHEHHOTO
orneparopa. KBagparuunsie hOpMEI.
IIpomexyToyHas aTTeCTALMA 3auer
HUTOI'O 3a I cemecTp 72 20 | 16 36
II — cemecTp
Tema 8.
JIvneliHOE IIPOrpaMMHUPOBAHIE KaK Pa3el 8 212 |- - 4 0, P3, PK
MaTeMaTHIeCKOro MPOrPAMMHPOBAHHSI.
Tema 9.
[eoMeTprvecKoe pelieH e 3a1aun 6 2 12| - - 2 0, P3, PK
JMHEHHOTO MPOrpaMMHUPOBAHHSI.
Tema 10.
CHUMIUTIEKC METO] peIICHHUS 10 2 4 — — 4 0, P3, PK
MIPOM3BOJICTBEHHOM 3a1a4H.




O0beM JUCHHUILJINHBI, Yac.

KonTakTHas padora
o0yqaromuxes ¢ ®opma Tekylero )
HanmeHoBaHnue TeM npenojasarte/ieM 1o KOHTPOJI yCHEBACMOCTH
Bcero BHIAM y4eGHBIX (0) MPOMEKYTOYHOI
SAHATHII aTTecTalluu
J | O3 | JP | KCP
Tema 11.
TpaHcopTHAs 331a4a JIHHEHHOTO 10 2 4 — — 4 0, P3,Kp
IPOrPaMMHUPOBAHHSL.
Tema 12.
KommutekcHbie uncna. 6 2 2| - N 2 0,P3
Tema 13.
AHanmuTHYeCKas T€OMETPHUS. DIEMEHTEHI 10 214 | - - 4 0, P3
BEKTOPHOM ajreOpsl.
Tewa 1. 10 |24 -] - |4 0, P3,
[Ipsamas Ha MJIOCKOCTH.
Tewa 13. 10 |24 -] - |4 0,P3,T
Kpusbie BTOporo nopsiaka.
Tema 16.
BekTtops! B mpocTpancTBe. BekTopHOe
npousseneHre. CMeIeHHoe 10 214 | - - 4 0, P3
npousBeneHue. [ eomerprueckue
WHTEPIPETAIIH.
Tema 17. 10 2l a | _ _ 4 Kp
[IpsAmas ¥ MIIOCKOCTh B MPOCTPAHCTBE.
IIpome:xxyTouHast arTecTanus 54 - - JK3aMeH
HUTOI'O 3a Il cemecTp: 144 | 20 | 34 | — - | 36 54
HUTOI'O3a kype: | 216 | 40 | 50 | — = 72 54
3aounan ghopma odyuenun
1-Kypc
Tewa 1. 7 1 -] - |6 0, P3
3J1eMeHTHl MAaTPUYHON alreOpHl.
Tema 2.
DJIeMEHTBI TEOPHUHU OTIPEICTUTENCH. 10 1 1 - - 8 0, P3
OOpartHas MaTpuIia.
Tema 3. 8 1 1 _ _ 6 0. P3
Panr maTpunpst.
Tema 4.
CucTeMbl JTIMHEWHBIX aNreOpandecKux 10 1 1| - - 8 0,P3
ypaBHEHUI. MaTpUYHBIA METOJI PEIICHUSI.
Tema S.
Cucremsl iH/IHCfIHI:IX anredpandeckux 11 1 2| _ B 3 0.P3.T
ypaBHeHui. Pemenne mo hopmynam
Kpamepa. Meton I'aycca.




O0beM JUCHHUILJINHBI, Yac.
KonTakTHas padora
00yuaroImuXCH ¢ ®opma Tekylero )
HanmeHoBaHnue TeM npenojasarte/ieM 1o KOHTPOJI yCHEBACMOCTH
Bcero BHIAM y4eGHBIX (0) MPOMEKYTOYHOI
3AHSTHI arTrecranun
J | O3 | JP | KCP
Tema 6.
Hccnenosanue cucreM nnHi:ﬁme 12 1 1 _ - 10 Kp
anreOpandecKkux ypaBHeHHH. Teopema
Kponekepa-Kanemnu.
Tema 7.
JIuneiinble mpocTpaHCcTBa. JIMHENHHBIN
ornepatop. COOCTBEHHBIC YNCIIA U 10 1 1 - - 8 0, P3
COOCTBEHHBIE 3HAUEHUS TUHEHHOTO
omeparopa. KBagparuanbie hopMsl.
IIpoMe:xxyTOYHas aTTeCTALUA 4 3auer
HUTOI'O 3a 1 kypc 72 6 | 8 54 4
2 — Kype
Tema 8.
JIvneliHOE TIPOrpaMMHUPOBAHIE KaK Pasielt 13 1| - - 12 0, P3
MaTEMaTUYECKOT0 MPOrPaMMHPOBAHUSI.
Tema 9.
['eoMeTpuvecKoe perieHune 3a1auu 13 I | - - 12 0,P3
JIMHEHHOTO MPOrpaMMHUPOBAHUSI.
Tema 10.
CHMITJIEKC METOJT PEIICHHS 15 1 — — 14 0, P3, PK
MPOM3BOJICTBEHHOM 3a/1a4H.
Tema 11.
TpaHcropTHas 3a1a4a JTHHEHHOTO 14 1 - - 13 0, P3
MPOrPaMMHUPOBAHHSL.
Tema 12.
Komnekchbie uncna. 15 1 - - 14 0,P3
Tema 13.
AHanmuTHYeCcKast TeOMETPUs. DIIEMEHTBI 13 1| - - 12 0, P3
BEKTOPHOM aare0psl.
Tema 1. 13 |1 -2 0, P3
IIpsiMast Ha IOCKOCTH.
Tewa 13. 13 I N N 0. P3, PK
Kpussle BTOporo nopsaka.
Tema 16.
Bexkrtopsl B mpoctpancTBe. BekTopHOE
npousseaeHre. CMeIeHHoe 13 1 - - 12 0, P3
npousBeneHue. [ eomerpuueckue
WHTEPIPETaIIH.
T 17.
ema 17 13 1 -] - |12 T.Kp
[psimast ¥ TUIOCKOCTB B IPOCTPAHCTBE.
IIpomeskyTOUHAs aTTecTALMS 9 - - IK3amMeH
HUTOI'O 3a 2 kypc 144 | 4 | 6 | — - |125 9
HUTOI'O 3a nBa kypca: | 216 | 10 | 14 | — - 179 13

IIpumeuanue: 1 — hopmbl Tekymero KoHTpos ycrneraemoctu: onpoc (O), tecruposanue (T), konTposnbHas padora (Kp),
pemenue 3anad (P3), pemenne keiicos (PK).
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Coneprxanue TUCUUTLTAHBI

Ne i/

HaumenoBanue TeM
(pa3nesioB)

Conep:xanue TeM (pa3iesoB)

Tema 1.

DneMeHTBl MaTPUYHON anreopsl.

Marpuusl. Bugel matpun. Jlencteus Hax
MaTpHUIlAMU: CII0OKEHNUE, YMHOKEHHUE Ha YUCIIO,
MIPOMU3BEAEHNUE MaTpULl. TpaHCIIOHUPOBaHKUE
MATpHII.

Tema 2.

DneMEHTBI TEOPUH OIpENEIUTENEH.

OO6patHas matpuna.

OnpeaenuTeny BTOPOro U TPETHETo MOpsKa.
CaolicTBa onpenenureneil. MUHOpPHI U
anreOpanyeckue gonoiaHenus. Gopmyna
Jlannaca pa3noXkeHus onpeaeuTeNs Mo
AJIEMEHTaM KaKOro-JIM00 CTOJIOIA UITH CTPOKH.
[TonsiTue 06 onpenenuTene n-ro NOpsika.
Onpenenenne 0OpaTHONW MaTPHIIBI.
BripoxienHas MaTpula, HEBBIPOXKICHHAS
Marpuia. AJITOpUTM MOUCKA.

Tema 3.

Panr matpunsl.

Onpenenenne panra MmaTpuibl. MeToasl
BBIYHMCIICHHS paHTa MATPUIIbI: METO/T
OKaNMJISIFOIIIMX MUHOPOB, METO]T
JJIEMEHTApHBIX MpeoOpa3oBanuii. JInHelHas
3aBUCUMOCTH CTPOK (cTosi0110B). Teopema o
paHre.

Tewma 4.

Cucrembl TUHEHHBIX
anreOpanyeckux ypaBHEHU.
MatpuuHbIii METOJ, PELIEHUS.

CucreMbl TUHEUHBIX ypaBHEHUH. OHOPOIHbIE
Y HEOJIHOPOJIHBIE CUCTEMbI TUHEHHBIX
ypaBHeHUH. PellieHne cuctemMbl JTMHEHMHBIX
ypaBHeHUN. COBMECTHBIE U HECOBMECTHBIE
cuctembl. OnpesiesieHHbIe U HEeOoTIpeieTICHHbIE
cucTeMbl. MaTpuyHas 3auch CUCTEMbI
JIMHEWHBIX YPAaBHEHUH U €€ PELICHUE METOA0M
00paTHON MaTPHIIBL.

Tewma 5.

CucTeMbl TUHEWHBIX
areOpanvecKux ypaBHECHUH.
Pemenwne mo popmynam Kpamepa.
Meron lNaycca.

HeocoObie cucTemMbl TMHEWHBIX YPaBHEHUM.
Paspemenne o gpopmynam Kpamepa.
YHUBepcanbHbIA aHATUTUYECKUI METO.
pEIIeHUs] CUCTEM — METOJI TTOCIIEIOBATEIHLHOTO
UCKITI0YeHHs Hen3BecTHhIX (["aycca).
AJITOPUTM METOA.

Tewma 6.

HccenenoBanue cUCTEM JIMHEMHBIX
anreOpanyeckux ypaBHEHUI.
Teopema Kponekepa-Kanemnn.

Kputepuit COBMECTHOCTH CUCTEM JIMHEHHBIX
anredpandyeckux ypaBHeHui. Panr
paciIMpeHHON MaTpullbl. Pemenne
HeomnpeneneHHbIX cucteM. [lonsTue 6a3ucHbIX
MIEPEMEHHBIX U 0A3UCHOTO PEIICHUSI CUCTEMBI.




Ne i/t

HaunmeHoBaHue TeM
(pa3aeJioB)

Conep:xanue TeM (pa3ieson)

Tema 7.

JInneliHbIe TPOCTPAaHCTBA.

Jlunetinbrit oneparop. CoOCTBEHHBIS

YlClIa U COOCTBCHHbBIC 3HAUCHUS
JUHEHHOTO orepaTopa.
KBangpatuunsie (GopmblI.

[ToHsiTHE TMHEHHOTO IPOCTPAHCTBA. 1 —
MEpHOE BEKTOPHOE JINHEHHOE ITPOCTPAHCTBO.
Jluneitnpie oneparopsl. Matpuiia THHEIHOTO
onepatopa. CoOCTBEHHBIC YHCIIa U
coOCTBEHHBIEC 3HAYEHUS JINHEHHOTO OIepaTopa.
KBanpatuunsie popmbl. MaTpuria
KBaApaTuuHOi opmbl. Kputepuun
3HaKoonpeaeneHHocTu. Kpurepuit
CuibBectpa. ba3zuc TMHEHOTO MPOCTpaHCTBA.
[TpeobpaszoBanue 6a3uca. [IpeoOpazoBanme
MaTpHUIIbI IUHEHHOTO omepaTopa.

Tewma 8.

JIuneliHoe MporpaMMHpPOBAHUE KaK
paszen MaTeMaTu4ecKoro
IIPOrpaMMUPOBAHHS.

OO0mrast xapakTepUCTHKA U IPUMEPHI 3a/1a4
JMHENHOIO0 NPOrpaMMUPOBAHUSA. DKOHOMHKO-
MaTeMaTH4YeCKasi MOJEIb IPOU3BOACTBEHHOMN
3aja4n. TeopeTuueckne OCHOBBI UCCIIEN0BAaHUS
U pELICHUS 3a1a4U JINHEHHOTO
IIPOrPaMMUPOBAHHUA. DJIEMEHTHI TEOPUH
BBIIIYKJIBIX MHOKECTB. MaTpuuHas MOJIEIb
ITPOU3BOJCTBEHHON 3aJ1a4H.

Tema 9.

I'eomeTpHuueckoe penieHue 3a1a4u
JMHEHHOTO MPOTrPaMMHUPOBAHHUSL.

I'eomeTpryeckoe peleHne JTMHENHbIX
HEpaBEHCTB Ha IIockocTH. ObnacTh
JIOITYCTUMBIX peleHui. I'pagueHT nenesou
GyHKIMU. AITOPUTM Irpa)udecKoro pereHus
3a/1a4 JIMHEMHOTO0 MPOrpaMMHPOBAHHS.
OcobeHHOCTH TpagUUECKOro METOA.

Tema 10.

CHMILIEKC METOJ pelIeHUs
IIPOM3BOJICTBEHHOM 3a/1auH.

Meron ocnen0BaTenbHOrO yIIy4IIeHUs
onopHoro ana. Kpurepuit onTuMaabHOCTH.
Huxn nepecyera. CuMmIiekc — TaOIUIIBL.
AJNTOpUTM MOCTPOEHUS U pacyeTa TabJuL.
I[OHOJ'IHI/IT@J'IBHI)IC MNEPEMECHHEIC.
KaHnoHnyeckas MoJielib 3a1a4H.

Tema 11.

TpancnopTHas 3a1a4a JMHEHHOTO
MPOrpaMMHUPOBAHUSI.

DKOHOMUKO—MaTeMaTHIeCcKast MOJIeITb
TpaHCIOPTHOM 3a1ayu. IlocTpoenne ucxoaHoro
OTIOPHOTO IJIaHA TPAHCIIOPTHOM 3aJauu (Memoo
ceeepo-s’anadﬂozo yeaa, Memoo HaumeHbulel
cmoumocmu). AITOPUTM PEIICHHS 3aKPBITOM
TPAHCHOPTHOM MOJIEIM METOAOM MOTEHLIUAIIOB.
Oco0eHHOCTH, BO3HUKAIOIINE TIPU PELLICHUN
3aJ]auu: OTKPBITast MOJIENb, BEIPOKAECHHBIN
TUIAH.

Tema 12.

KommiiekcHrplie uucia.

KommekcHble yncia U ux MMpEACTaBJICHHUC.
OnepauI/m HaJa KOMIIJICKCHBIMHA YHCJIaMH,
3aJJaHHBIMU B anredpandeckoii popme.
Onepam/m HaJa KOMIIJICKCHBIMHA YHUCJIaMHU,
3aJJaHHBIMU B TPUTOHOMETPUUYECKOH Popme.
dopmyna MyaBpa. Popmyna Diiepa.
O06sacTu Ha KOMIIJIEKCHOM MIIOCKOCTH.
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Ne i/t

HaunmeHoBaHue TeM
(pa3aeJioB)

Conep:xanue TeM (pa3ieson)

Tema 13.

AHanuTAyeckasi reoMeTpHsl.
DneMEeHTHI BEKTOPHOU alnreOphl.

JlekapToBa cucteMa KOOpPAMHAT Ha MJIOCKOCTH.
Bexropsl. JlelicTBus ¢ Bektropamu. CKalisipHOe
npousBeneHre. KoopinHaTHble METOIbI
pELIEHHS] TEOMETPHUYECKUX 3a/1a4.

Tema 14.

HpHMaSI Ha IIJIOCKOCTH.

JlexkapToBa npsIMOYTOJIbHAs cHCTEMa
KOOpAWHAT (TOYKa Ha TUIOCKOCTH, PACCTOSTHUE
MEXY ABYMS TOUKaMH, YIJIOBOH

K03 PHUIIUEHT MPSIMOIA, yTroJl MEXKIY ABYMSI
npsaMbeIMK). [Ipsimas Ha mockocTH (pa3iauyHbIe
BH/Ibl YPABHEHMM NPSAMOM Ha IJIOCKOCTH,
ucciieloBaHue OOIIEero ypaBHEHUs IPSMOH,
nepeceueHme IBYX MPSMBIX, PACCTOSHUE OT
TOYKH J0 MPSIMOK ).

Tema 15.

Kpuseie BTOporo nopsiaka.

OxpysxHoCTb. Dmurc. ['unepbona. [Tapabona.
Kanonnueckue ypaBHeHHs. OCHOBHbIE
cBoricTBa. [IpuBeneHne ypaBHEeHUsI BTOPOTO
NOpsIIKa K KAHOHUYECKOMY BHUJLY.

Tema 16.

BekTopsI B IPOCTPAHCTBE.
BekropHoe nmpousseeHue.
CMenieHHOe IPOU3BEICHUE.

I'eomeTpryeckue UHTEPIPETALIUY.

BexTops! B mpocTtpaHcTBe. N-MepHOE
IIPOCTPAHCTBO, N-MEpHbIE BEKTOPHI U
oncpanri Haa HUMHU. FGOMeTpI/I'-ICCKI/Ie
BEKTOPBI, IPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT,
IIPOEKIIMS BEKTOPa Ha OCbh, OTIEpalluy HAJl
BEKTOPAMH, 33JaHHBIMU B KOOPAMHATHON
dbopme, JTMHEHHAs 3aBUCUMOCTb BEKTOPOB,
6a3uc. CxansgpHoe, BEKTOPHOE U CMELIaHHOE
IIPOU3BEIEHUS BEKTOPOB. [ 'eomeTpuyeckoe
ucronkoBanue. [IpeobpasoBanue
NPSMOYTOJIbHOM CUCTEMbI KOOPJMHAT.

Tema 17.

[IpsiMast 1 MIOCKOCTH B
IIPOCTPAHCTBE.

Omnpenenenue BEKTOpa B IPOCTPAHCTBE.
JlexapToBBI KOOPAMHATHI BEKTOPA B
IIpOCTpaHCTBE. ba3uc B MpocTpaHCTBE.
Paznoxenue BekTopa o 6azucy. Bekropnoe
npousseneHue. I'eoMerpudeckoe
uctojakoBaHue. CMelaHHoe MPOU3BEICHNE
BEKTOPOB, TEOMETPUYECKUN CMBICIL.
VYpaBHEHHE IITIOCKOCTH NPOXOIAILIEH Yepe3
JAHHYIO TOYKY NEPIEHIUKYIIAPHO JaHHOMY
BekTopy. OO111ee ypaBHEHHE MIIOCKOCTH.
YpaBHEHHE IIIOCKOCTH IPOXOIAIIEH Yepe3 TpU
TOYKHU. YTOJI MEXIY IUNIOCKOCTAMU. PaccTosHue
OT TOYKH 110 Iu1ockocTu. Ilapamerpuueckoe u
KaHOHMYECKOE YpaBHEHUS NPSIMOH B
IIPOCTPAHCTBE. Y paBHEHHUE MIPAMOI
IIPOXOJSIIEH Yyepe3 B 3aIaHHbIE TOUKH. YTOJI
MEXIY NPSMOH U IUIOCKOCTBIO. B3aumHoe
PacCIOJIOKEHUE IPSIMOU U INTIOCKOCTH.
PaccrosiHue oT TOYKH 10 npsAMou. PaccrosiHue
MEX1y CKPELIMBAIOLIMMUCS IPSIMbIMHU.

11




12



CamocTrosiTeIbHAs padoTa CTYAE€HTOB NPH U3YyYeHUH TUCHUTLIUHBI.
CamocrosiTenbHasi paboTa SIBISETCS HEOTHEMIIEMBIM 3JIEMEHTOM ydeOHoro mnpouecca. [Ipu
CaMOCTOSITEIbHOW pPabOTe OCTUTACTCS KOHKPETHOE YCBOEHHE YUYeOHOTO MmaTepualia, pa3BHUBAIOTCS
TEOPETHUECKHE CTIIOCOOHOCTH, CTOJIb Ba)KHBIC JUISI COBPEMEHHOW MOJTOTOBKH CHENUATUCTOB. DopMmbI
CaMOCTOSITENILHON PabOTHI CTY/IEHTOB MO NUCIUIUIMHE: HAMKMCAHUE KOHCIEKTOB, MOJITOTOBKA OTBETOB K
BOTIPOCaM, HamucaHue peeparoB, pelicHHe KeCOB, BBITIOTHCHHE KOHTPOIBHON paOOTEHI.
CamocrositenpHast paborta ctyneHtoB nmo aucuumuinae b3.6.08 «Jluneiinas anreOpa» BKIIOYaET

CJIeIyIOIINEe BUIBI paboT: Tabauma 4

dopMa KOHTPOJIS

w/n Tema Bonpocsl, BbiHOcuMBbIe Ha CPC
Ounas 3aounas

¢popma ¢popma

1. OcHoOBHBIE oOmpeneNeHus: MaTpHla
NpsIMOYToJIbHasE U KBaJpaTHasd,
MaTpHIa-CTPOKa i MaTpuIa-
cTonbell, HyneBas W eIUHHYHAS
Marpuiia.

2. Omnpenenutenb MaTpULbl, MaTPHUIBI

0COOCHHBIC U HE OCOOCHHEIE.

IIpucoennuénnas Marpuua. 0, P3 0O, P3

4. JleuncTBus HaJg MaTpHULIAMU:
MPOU3BEJEHUE MATPHUIIBI HAa YHCIIO,
cymma (pa3HOCTD) MaTpHil,
MIPOU3BECHUE ABYX MATPHLL.

5. OOparHas maTpuIiia: €€ BRIUYMCICHUE,

MpoBEpKa MPaBUILHOCTH

HAXOXXKJICHUS U SIUHCTBECHHOCTD.

[lonsTHe onpenenuTens.

Ormpenenurenu BTOPOTo MOPsIIKA, UX

MOJIyYEHUE, BBIUUCICHUE U CBOMCTBA.

Onpenenurenu TPETHETO MOPSIIKA.

4. MuHOpBI u anredpanveckue
JIOTIOJTHCHUS.

5. Ompepenutenu m000TO  MOpSIKa,

Teopus yI0OHBIE ONIPECITUTENH.

2. onpez[em/ITeneI?I 6. TeOpeMBI 3aMEIICHUSA )54 O, P3 0O,P3
AHHYJIMPOBAHUA.

7. OCHOBHBIE CBOMCTBA ONPEIETUTENCH.
MuHop 1 anreOpanueckoe
JOTIOJTHEHUE AJIEMEHTA MaTPHULIBI.
®opwmyia Jlamnaca.

8. Panr matpuiel. Teopema o panre.
JIuHeiiHas 3aBUCUMOCTB CTPOK
(cTon6110B). Ba3zucHbIi MUHOD.

Marpuynas
anredpa.

(98]

N —

(9]
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n/n

Tema

Bonpocsl, BbiHOcuMble Ha CPC

dopMa KOHTPOJIS

Ounas
¢popma

3aounas
¢popma

DIIEeMEHTBI
BEKTOPHOM
anreOpsl.

1. [lonstue BexTopa. Jlnneiinoie
omnepauuu HaJ BekTopamu. CBoiicTBa
BEKTOPOB. baszuc. JIuneiinas
3aBUCUMOCTDb BEKTOPOB.

2. CucreMa KOOpAMHAT.
OptoHopMupoBaHHbIi 6a3uc. JInnelHbie
ONEpalMy HaJl BEKTOPAMH B
KoopauHarax. CkansipHOe IPOU3BEICHUE
BEKTOPOB.

3. BeKTOpHOE IPOU3BEIEHUE BEKTOPOB.
CMmeniaHHOE IPOU3BE/IEHUE BEKTOPOB.
['eomeTpruyecKuil CMbICIL.

O, P3

O, P3

[Ipssimas Ha
IIJIOCKOCTH.

1. O6uiee ypaBHEHUE TPSIMOH.
YpaBHEHME NPSAMON IO TOUKE U BEKTOPY
HOpMaJii. YpaBHEHUE MPSMOM,
MIPOXOJALIEH uepe3 2 TOUKH.

2. YpaBHEHHE NPSAMOU 110 TOUKE U
yIJI0BOMY KO3((DUIIUEHTY.
Kanonnueckoe ypaBHEHHE ITPSMOM.
YpaBHeHHE NIPSMOH B OTPE3KaX.
HopmansHoe ypaBHEHHE TPSAMON.
[TapameTpudeckoe ypaBHEHHE NPSIMOMU.

3. B3anMHOE pacnoyioKeHUE NPSMBIX.
Yroa Mexay IpsIMbIMU Ha INIOCKOCTH.
PaccrosiHMe OT TOUKM 10 IPSIMO.
YpaBHeHHE NIPAMOU, IPOXOIALLEH Yepe3
JAHHYIO TOUKY NEPIEHIUKYISPHO
JAHHOU MPSAMO.

O,P3, T

O,P3, T

Kpussre
BTOPOI'O
MOPSAKA.
IToBepxHocTH
BTOPOTO

MOps KA.

1. YpaBHEeHME TMHUY HA TUIOCKOCTH.
Kpussie Broporo nopsigka. OKpy HOCTb.
DJumc.

2. 'mnep6omna. ITapabona. Ionsipras
crcTeMa KOOpAWHAT.

3. Knaccudukanus noBepxHocTen
BTOpOro nopsjaka. 'eomerpuueckue
XapaKTEPUCTHUKHU.

O, P3

O, P3
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n/n

Tema

Bonpocsl, BbiHOcuMble Ha CPC

dopMa KOHTPOJIS

Ounas 3aounas
¢popma ¢popma

[Ipsimas u
IIJIOCKOCTh B
IIPOCTPAHCTBE.

1. OO1miee ypaBHEHHE TUIOCKOCTH.
YpaBHEHHE MJI0CKOCTH, MPOXOAAIIEH
gyepe3 3 TOYKU. Y paBHEHHUE IIOCKOCTH
1o 2 TOYKaM U BEKTOPY, KOJUIMHEAPHOMY
TUTOCKOCTH. Y paBHEHUE IJIOCKOCTH TIO
TOUYKE U 2 BEKTOpaM, KOJUTMHEAPHBIM
TUTOCKOCTHU. Y paBHEHUE MJIOCKOCTH TIO
TOUYKE U BEKTOPY HOpMAIH. Y paBHEHUE
TUTOCKOCTH B OTpe3Kax. Y paBHEHHUE
TUIOCKOCTH B BEKTOPHOM (popme.
PaccrostHre OT TOYKH JI0 TUIOCKOCTH.

2. YpaBHEHHE NIPSIMOU B IPOCTPAHCTBE,
MpoxoAsIIeH uepe3 a8e Touku. Oomme
YPaBHEHUS MPSAMOM. YTOI MEXIY
IJIOCKOCTSIMU. Y CJIOBHSI TApaJIICIbBHOCTH
Y TIEpIEHANKYJIIPHOCTH TIOCKOCTEH.
VYros Mexay NpsMbIMU. Y CIIOBHS
NapaJuIeIbHOCTU U
MEPIEeHIUKYISIPHOCTH MPSIMBIX. YTOJ
MEXy MPSIMOM U IIIOCKOCTBIO. Y CIIOBUS
MapajIeIbHOCTH U
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH.

3. B3aumHoe pacnonoxeHue npsiMbIx B
npoctpancTBe. PaccTosiHre OT TOUKH 10
npsiMoi. PaccTosinue Mexy
CKPEUIUBAIOIIMMHUCS TTPSIMBIMH.

Kp Kp
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n/n

Tema

Bonpocsl, BbiHOcuMble Ha CPC

dopMa KOHTPOJIS

Ounas 3aounas
¢popma ¢popma

JInneiHnoe
(BEeKTOpHOE)
HPOCTPAHCTBO.

10.

11.

12.

13.

CaolicTBa JIMHEWHBIX IPOCTPAHCTB.
Jluneiinble mpeoOpa3oBaHUsL.
Martpuiibl IMHEHHBIX
npeoOpazoBanuil. CoOCTBEHHBIE
3HAYEHUS U COOCTBEHHBIE BEKTOPHI
JUHENHHBIX TPeoOpa3oBaHUi.
XapaKTepUCTUYECKOE YPAaBHEHHE.

KBanparuunsie opmbl. Matpuna
KkBajpaTuuHoi popmbl. Kpurepun
3HAKOOIPEAEICHHOCTH
KBaJIpaTUYHBIX (GOpPM.

[TpeobpazoBaHre KOOPAMHAT.
Marpuiia TMHEHHOTO OIepaTopa B
HOBOM 0asuce.

N-mepHoe apupMeTuIecKoe
IIPOCTPAHCTBO.

N-MepHble BEKTOPBI U ONepaiy Haj
HUMH.

ITonsiTue 0 JIMHEMHBIX
IPOCTPAHCTBAX.

I'eomerprueckue BEKTOPBI "
oriepaiy HaJ HUMH.

[Ipoekuns BekTopa Ha OCk.
[TpsimoyronbHas AekapToBa cUCTeMa
KOOpJMHAT B IIPOCTPAHCTBE.
Paznoxenue BEKTOpa 1o
KOOPJMHATHBIM OCSIM.

Onepanuu Hajl BEKTOpaMH,
3a/laHHBIMU B KOOpJAUHATHOHN (hopMe.
JluneiiHass 3aBHCHUMOCTH BEKTOPOB.
PasmepHOCTB BEKTOPHOI'O
npocTtpaHncTBa. basuc.

basuc n — MeEpHOro JIMHEWHOIO
pOCTpaHCTBA. Matpuiia nepexoja K
HOBOMYy Oasucy. IlpeoOpasoBanue
MaTpHULIbI TUHEIHOTO omepaTopa.

O, P3 O, P3
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n/n

Tema

Bonpocsl, BbiHOcuMble Ha CPC

dopMa KOHTPOJIS

Ounas
¢popma

3aounas
¢popma

Komiekcursie
qycIIa.

1. ®opMbI 3amvcH KOMITICKCHOTO YHUCIIA.
Anrebpanueckas. Tpuronomerpudeckasi.
[TokazarenpHas hopma.

2. JIe#cTBUS ¢ KOMIUIEKCHBIMHU YHCIIaMHU.
®opmyna Myaspa. YpaBHeHue Dilniepa.

3. 3amanne 001acTH HA KOMIUIEKCHOM
IUIOCKOCTH.

O, P3

O, P3

Kpussie
BTOPOTO
HopsJIKa.

1. IlpuBeneHne ypaBHEHUSI BTOPOTO
MOpsAJIKa K KAHOHUYECKOMY BUY U
OIIpEEIIEHUE TUIIA COOTBETCTBYIOIEN
KpHBOM.

2. KpuBble BTOpOro nopsiika Kaxk
CEeueHMsI KOHyca.

10.

[ToBepxHocTH
BTOPOI'O
MopsiIKa.

1. lunuHapuyecKyre MOBEPXHOCTHU:
AJUTMNITHYECKUH [ITHHIIP,
TUIEePOOTUYECCKUI IUIUHIP,
MapaboTUIECKUN TUTUHP.

2. IloBepXHOCTH BpaILlEHUS: SILTUIICOU]T
BpalICHUs, OJTHONIOJIOCTHBIN
TUIepOOTION]T BpaIlleHus!, IBYIOIOCTHBIN
runepOos0u 1 BparieHus1, napadoiaon
BpAILLCHHUS.

3. Hununanapuueckas u chepuueckas
CUCTEMBI KOOPAHHAT.

O, P3

O, P3
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4. MarepuaJjbl TEKylIero KOHTPOJIsl yCIeBaeMOCTH 00y4aromuxcs U GoHJ OLeHOYHBIX CPe/ICTB
4.1. ®opMbI U METOAbI TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH M NPOMEKYTOUYHOI aTTeCTALMH.

4.1.1. B xone peanuzaiuu JUCUUILUIMHBI UCTIOJIB3YIOTCS CIEAYIONINE METO/IbI TEKYILETO KOHTPOJIS
yCTIIeBAEMOCTH O0YUaIOIUXCS:
v\ — Ipy NPOBEJIEHHUH 3aHATHI JEKIUOHHOIO TUIIA: TECTUPOBAHKE, ONPOC;
v\ — py NPOBEJEHHUH NIPAKTHYECKUX 3AHATHI: YCTHEIM ONPOC, PELICHHE 3a1ad,

TCCTUPOBAHUC, KeWc — 3aJa4H.

Tekymas aTrectanus mo nucuuIuinae «JIuHeitHas anredpay MpoBoAUTCS B (OpME OIEHKH U
aHaJIM3a Pe3yJIbTaTOB BBHIMOJIHEHUS CTYIEHTAMH COOTBETCTBYIOIINX MPAKTHUECKUX 3aJaHUH,
KOHTPOJBHBIX PA0OT ¥ TECTOB IO COOTBETCTBYIOIIUM TEMaM Kypca.

OOBEKTAMH OIIEHUBAHUS BBICTYIAIOT:

< ydeOHas QMCHUILIMHA (AKTUBHOCTD HA 3aHATHUSX, CBOEBPEMEHHOCTD BBIIIOJIHEHHUS PA3IMYHBIX BUIOB
3a/IaHHi, MOCENIaeMOCTh BCEX BUIOB 3aHATUH IO aTTECTYEeMOM AUCIUIUIMHE);

< CTeneHb yCBOECHHS TEOPETUYECKUX 3HAHUIA;

< ypoBeHb OBIIaJICHNS IPAKTHYECKMMH YMEHHUSIMU M HABBIKAMH I10 BCEM BUJIaM Y4eOHOM paboThI;

<> PE3YIbTAaThI CaMOCTOSTEIIbHOM pa6OTLI.

DoHI TEKYIIEr0 KOHTPOJIS BKIIOYALT:

TEOPETUYECKUH OIIPOC;
pelIeHre TUIIOBBIX 3a/1a4;

N
N

— TECTUPOBAHHE;
—> pelIeHue Kenc — 3a1ad;
N

BBITIOJTHCHHE KOHTPOJIBHBIX PaloT.

4.1.2. IIpomexxyTouHbIe aTTeCTallud NMPOBOAMTCSA B (hopMax: 3a4yeTa + KOHTpPoOJbHasi padora (1 —
CEMECTP), IK3aMeHa + KOHTPoJIbHas padoTa (2 — ceMecTp).

K cnade sk3aMeHa 1o JUCIUIUIMHE JTOMYCKAIOTCS CTYACHTHI, MOJyYnBIINE HE MeHbIIe 60 OaioB
IIpU TeKyllel arrectauyy. [Ipy MoAroToBKe K 3K3aMeHy CTYIEHT BHUMATENIBHO IIPOCMATPUBAET BOIIPOCHI,
MIpeyCMOTPEHHbIE paboyell MporpaMMoii, 1 3HAKOMUTHCSI ¢ PEKOMEHOBAHHON OCHOBHOM JIMTEPATYpPOH.
OcHOBOI 1711 cHayM 3K3aMEHa CTYAEHTOM SIBIISI€TCSI M3yYeHHE KOHCIEKTOB OO030pHBIX JIEKLHUH,
MPOCIyLIaHHBIX B TEYEHHUE CEMeCTpa, HH(OopMalKs, OJyuyeHHas B pe3yJIbTaTe CaMOCTOATEIbHONU padoThI,
U IPAaKTUYECKHUE HABBIKM, OCBOCHHBIE IIPU PELLIEHUY 3a7a4 B TEUEHUE CEMECTPA.

4.2. MaTepuaJibl TEKYILIEr0 KOHTPOJIsI YCIIeBAeMOCTH.

HpaRaneCKne 3aJJaHMd 110 TeMaM.
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Tema 1.
Paccmampueaemvie sonpocwi:
1. Onpenenenune matpuubl. Buasl maTpuil.
YMHOKEHUE MaTpUIlbl Ha Yucio0. Anredpandeckasl CyMMa MaTpHIL.
TpaHcnioHMpOBaHUE MATPHULL.

YMHOkeHue MaTpul. HeKoMMyTaTUBHOCTH IIPOU3BEACHUS.

A

OnpenenuTreny BTOPOro U TPETHETO MOPSIKOB.
3a0anus 0154 camocmoamenbHo20 8bINOAHEHUSL:

1. TpaHCIOHMPOBATH MATPHILIBI

N B~ =
[c BNV, BN \S]
O O W

3. CnoxeHue 1 BhIYUTAHUE MATPHIL

2 1) (1 =1} (3 0 2 0 1 -2 1 =2} (2 2 -1
+ = , 3 +2 = ,
3 2) 0 1 4 3 5 -2 2 0 1 3 15 -4 12
-1 5 2 1) (-11 0© 31 -1} (-2 2 3) (-8
7 9|-5]4 2|=|-13 -1}, =22 1 2 [+| 2 -1 3|=|-2
9 5 -3 0) |24 5 1 -2 3 4 2 3 2
4. YMHOXXEHUE MATPUIL
301 1)(1 1 -1
2 1) (2 1) (5 5)(2 1)(1 -1} (3 -1
: - : : = 21 22 -1 1 |=
1 3)(1 3) 5103 2)J1 1) |5 -1
12 3)(1 o 1
301 1 4 6 7
2 11 9 3)(3 2 1 10
12 1= : d20=] k@ -3 2)|-1 0 1
301 10 3/{0 1 2 8
1 0 3 0 -4 1
1 1 1 0Y(0 1 4) (1 4 6)(2 1 1Y
@ -1 4)3|=C6)]-3 -2 1|1 3 2|=[3 -9 —15(3 1 0
-1 2 0 1){501) 15 2 9)lo1 2
3 4 0 -1 2
2 1 5)(3 9 301
321 2)|2 1] (18 21)|2 1 1
70 1||-2]=|22} - = ; 121
4 1 1 3)1 1] \21 27)(3 1
2 7 5)1 -3 10
23 3 1



. 2 ) 2 1 1) (x 2x+y+z
cosa —sina cos2a —sin2a
. =l . ;13 1 21l y|=[3x+y+2z|
sina cosa sin2a  cos2a
I -1 0)\z xX—y
5. Jlnst 3aaHHOM MaTpuLbl A BeIMuCIUTh E + A + A2 + A3:
1 2 -1 1
a) A= 0) A= .
30 1 -1
6. BerancauTh onpeeTuTeNd 1Mo ONpeIeICHUIO:
5 1 3 . 3 21 4 3 5 3 2 2
1) =1; 2) =-10;3)2 3 1/=12;4)7 2 2[=72;5]1 3 1|=5.
3 2 2 4
1 2 3 6 5 3 5 3 4
7. BeruucauTh onpeaenuTenu mno npasumiry Capproca:
1 7 5 2 -1 3 3 -2 1
DO 3 2[=10;2)-2 -1 2[=-3;3)2 1 3/=0;
0 4 6 1 0 1 -1 3 2
7 0 7 2 3 1
45 -1 5/=7;5)2 -3 -1=0.
2 3 1 4 6 2

Tema 2.
Paccmampuesaemvie sonpocui:
1. Ompexnenurenu 4ETBEPTOro MOPSIIKA.
2. IlpumeHeHHE OCHOBHBIX CBOMCTB BBIUHMCICHUS ONpEACIUTENEH Uil KBaApPAaTHBIX MAaTPHI]
MPOU3BOJILHON Pa3MEPHOCTH.
3. Aunrebpanueckue gomnonnenus. ®opmyna Jlammaca.
4. DnemeHTapHBIC IPeOOpPA3OBAHUS OMPEACITUTEIICH.
5. OOparnast maTpuiia.
3adanus 0131 camocmosamenbHo20 6biNOJIHEeHUs.

1. Beruncinuthb OMPECACIIUTECIIN TPHU ITOMOIIHN PA3JIOKCHUS HaA 110 000 CTPOKC I CTOJ'I6LIy:

9 -75 2 0 -2 2 -1 1
a)0 1 2[=-8b)1 3 4|=6;c)4 3 -=-2/=71;
-1 2 1 53 1 3 3 5
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2 1 4 5 130 1 5 -2 2 5
0 -1 3 7 2335 1 3 -2 4
d) =4; e) =-6; f) =0;
0 0 2 5 02 4 6 11 1 2
0 0 0 -1 2.0 2 3 2 4 -1 6
2. Beruucaurts OIIpCACIINTCIIb, YIIPOCTUB €I'0 3JICMCHTAPHBIMU HpeO6paSOBaHI/I${MI/IZ
1 2 3 4 2 1 -13
11 -1 -2 10 2 1
a) =1 b) = 32;
0 3 3 3 4 -3 1 3
00 1 2 2 2 -1 1
323 2 4 3 3 2
2 3 2 3 2 22 2
C) _09 d) 212
2 3 3 2 —4 2 4 3
322 3 2 35 2
3. Haiiti oOpaTHbie MaTpUILIbI
1 2 =3 1 =2 7
1 2 -1 5 2 -1
) A= A = : D A=|0 1 2| 4=[0 1 =2|;
2 5 2 1
00 1 0 0 1
2 2 3 1 -4 -3 3 -1 0 5 4
NA=|1 -1 0| 4'=|1 -5 =3|; 9y4=|—2 1 1| 47'==|10 12 -3|;
-1 2 1 -1 6 4 2 -1 4 0 1
11 1 1 1 -1 1 2 1 (7
S5A=1 1 2| 47'=|1 2 1]; 6)4=|1 -1 2 A‘I:Z 3 -1 -1].
1 2 3 -1 1 0 2 3 1 5 1 -3

4. Ucnionb3ys oOpaTHYIO MaTpUIly, HAWTH HEU3BECTHYIO MAaTpUILy X U3 MaTPUYHOTO YPaBHEHHUS.

ot -7 T

1 1 -1 I -1 3 -3 2 0
2)X-12 1 0|={4 3 2 X=|-4 5 -2|;
1 -1 1 1 -2 5 -5 3 0
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01 2
HXx-12 3 S|=|1 6 1 X=[1 0 2].
1 4 -1 2 2 16 2 20

5. Hailitu oO6paTHbIe MaTpHIIBl ¥ IPOBEPUTD PE3YIbTAT YMHOKEHUEM Ha UCXOTHYIO.

5 8 -1 (131326

DA=|1 2 3| 47'=—|4 12 -16/;
104
2 -3 2 7 31 2
2 1 16 9 11

D) A=|3 -5 A_l—% 9 -3 0

2 7 -l 31 -3 11
Tema 3.

Paccmampusaemvie sonpocoi:
1. I'maBHBIN MUHOp MaTpullbl. PaHT MaTpuIbl.
2. BoluncieHne paHra: METOJ JIEMEHTapHBIX TPpeoOpa3oBaHuil; METO/T OKaWMIISIOIIUX MUHOPOB.
3a0anus 0ns camocmosmenbHo20 6bINOIHEHUS:

I. Onpenenute paHr CleayOMIUX MaTPUIL:

1 0 2 3 4

1 2
1)(3 4) r=2; 2)|-1 2| r=2; 3)|-1 2 0| r=3;
305 1 1 3
1 3 -1
35 2 -1 -3 -2 1
12 0
Hli1 2 r=2; 5) r=2; 64 2 2 1 7| r=3;
1 3 4 =2
1 3 5 2 -1 1 8 2
4 =3 1 1
21 3 4 -1 2 3 =2
3 4 2 6 8 r=2; 8|2 -4 -6 4| r=1;
1 213 4 3 6 9 -6
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-1 3 2 5 21 1 1
-3 5 3 1 31 1
9) r=3; 10) r=4:
31 -5 0 -7 1 1 31
57 1 4 1 1 115
32 -1 2 0 1
0 4 10
4 1 0 -3 0 2
4 8 18 7
1) r=2; 12)|2 -1 2 1 1 -3| r=
10 18 40 17
31 3 -9 -1 6
1 7 17 3
3 -1 =5 7 2 -7

5 1 0 -1 x 1 x 0 x
1 x x
2 1 0 1 -1 x 0 =2
Dix 1 x|=1; 2) =7; 3) =0.
R -1 -1 1 1 0 x 1 1
x> x 1
O 2 1 0 -1 x 1 x
0 0 x «x x 1 =1 1
2 x+2 -1
1 -1 0 1 -1 —x 1 -1
4) 1 1 -2|>0; 5) <0; 6) <0
1 0 -1 1 1 -1 x 1
5 3 X
x x 1 1 -1 1 -1 —x
Tema 4.

Paccmampusaemvie sonpocuwi:
1. TloHsTHE pelIeHUs] CHCTEMBI TUHEHHBIX alreOpanvdecKux YpaBHCHHM.
2. MarpuuHblil METOJ| pELICHHUS.
3. ®opmynsl Kpamepa.
Baoanus 013 camocmosamenbHo20 6bINOIHEHUs.

1. Pemiuth cucTeMbl ypaBHEHUI MaTpUYHBIM METOJIOM U 10 Gopmynam Kpamepa.

x| +xp +2x3=-1 1 xX; +xy +3x3=1
1) 12x; —xp +2x3=-4 x=| 2 |; 2) 13x; —xp —2x3=-4
4x1 + X9 +4X3 =-2 -2 2)(?1 +3X2 — X3 =-6

23



2x1 —xp —x3=4 3 3x; +2x9 +x3=35 2

3) 13x] +4xy —2x3 =11 x=|1/; 4) § 2x1 +3xp +x3 =1 x=|-21;

3x1 —2xy +4x3 =11 1 2x1 +x9 +3x3 =11 3

xXp +3xy +7x3 =12 1 X] +2x9 +3x3=2 1
5) 9 3x; +5x9 +x3=0 x=|-1{; 6) 12x] —xp —2x3 =2 x=|2

5xp +7xy +3x3=4 2 3x; +2x59 —x3 =8 -1

X] +2xy +4x3=14 -2 X1 +2xy +4x3 =31 3
7) 3 2x; +xp +3x3=7 X= ; 8) ¢5x1 +x9 +2x3 =29 X =

3x;] +2xp +2x3=4 3 3x; —xp +x3 =10 5
Tema S.

PaCCMampueaesze 80NpocCsl.”

1. Aunroputm merona ["aycca.

2. Pemenue B cnydae onpeieICHHOCTH CUCTEMBI.

3. DBecKOHEYHOE MHOKECTBO PEIICHUI.

4. HecoBMECTHOCTb CHCTEMBI.

3adarnus 011 cCAMOCMOAMENbHO20 EbINOJIHEHUS.

I. Pemnts cuctemsl ypaBHeHU meTonoM I'aycca.

Xy 431y + T3 = 12 { X; +xp +2x3 +3x4 =1 -1
R T S S F Y PR N o B

5x1 +7xy +3x3 =4 2 23y + 30y — X3~ xg =6 0

X] +2x9 +3x3 —x4 =4 1

X; +2xy +3x3 —2x4 =6 1 4x1 —2xp +3x3 +x4 =13

2x1 —xp —2x3 —3x4 =38 2 S5xy9 —2x3 +3x4 =16
3) X = : 4) x=

3x1 +2X2 — X3 +2)C4 =4
2x1 —3)(?2 +2X3 +X4 =8
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x1+2x2 +3X3+4X4 =5 -2 2x1+3x2 +11X3+5X4 =5 1
2x1+x2+2x3+3x4:1 2 X1+X2+5X3+2X4=3 -1
5) X = 6) X = ;
3)(?1 +ZX2 + X3 +2)(T4 =1 -3 3x1 +2XZ +8X3 +4X4 =5 1
4x1 +3x2 +ZX3 + X4 =-5 3 3x1 +4x2 +14X3 +9x4 =4 -1
X1 +3X2 +5)(T3 +7X4 =12 1
3X1 +5X2 +7X3 + Xgq =0 -1
7) X =
S5x1 +7xy +x3 +3x4 =4 0
7X1 + X9 +3X3 +SX4 =16 2

II. MccnegoBaTh CUCTEMY YPAaBHEHHI U PEIINTH €€, €CJIM OHA COBMECTHA.

1))

7)

X +x, = 2x,—x, +x5 =1
3%, —x, +x; +4x,+3x,=4

X, +5x, —9x;, —8x, +x,=0

X

5x,+4x, +18x;, +5x, =12
X, +3x,+7x;+2x, =5
8x, —9x, +5x, +x, =1

=2x,+5x, +3x;+x, =3

10) {xl - X, +x;,—2x,=0

X +x,—x,+4x, =2

TeMma 6.

Sx, =%, +2x;+x, =7
2x,+x,+4x, -2x, =1 3)

X +x,-3x,—x,=0
X —x,+2x,—x,=0

4x,—2x, +6x;+3x, —4x,=0

x,—3x,—6x;,+5x, =0

X, —x,—2x, =4

+2x,—x;,=5
4) {I)cl—xj—3§c3:—4 3) {1+x2—x3+2x4=1

2x, +4x, —2x,+4x, = 7x,=0

X +x,+x,+x, =2
6) | 2x, +2x, —x; +2x, =2
X=X, +x,=2

X —x,+x,—x,=4

X +x,+2x;+3x, =8
2x, +4x, +5x; +10x, = 20

{xl — X, —x;+x,=1

X, +x,+2x,-3x, =1

2x,—4x, +x,—6x, =4

PaCCMampueaesze eonpocsl.
1. DxoHOMHKO-MaTeMaTHUYeCKas MOACIb HpOHSBOI[CTBCHHOﬁ 3aJa4u.

2. CranpaptHas, o01as 1 KaHOHW4YecKast (POPMBbI TOCTAHOBKH MTPOU3BOICTBEHHOM 3a/1a4H.

3. LeneBas pyHkuus. AHanU3 001acTU AOMYCTUMBIX PEILIEHUH (CUCTEMbI OrPaHUYECHUN 3a]1auH).

4. HaxoxaeHue 001acTH TOMyCTUMBIX PEIICHHN CHCTEMbI TUHEHHBIX OTpaHUYEHUH.

5. HaxoxieHue moCTOSIHHBIX YPOBHEH QYHKIIUH 1IEeTTH.

6. HanpaBnienue Bo3pactanus ueneBoil pynkuuu. ['paauent pynkun. I'eomerpuyeckoe HCTOIKOBaHHE.

7. 'eomeTpryeckoe Hax0XKACHUE ONTUMAJIBLHOTO PEIIEHNs] OCHOBHOM 3a/1a4yl JINHEHHOTO
MIPOrpaMMHUPOBAHHUSL.
8. 'eomeTpuyeckoe npeacTaBieHNe eAMHCTBEHHOTO ONTUMAIBHOTO TUIaHA.
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9. I'eomeTpuueckass HHTEPIIPETALIUS MHOKECTBA ONTUMAJIBHBIX PELICHUH.
10. 'eomeTpuueckast WJUTFOCTPALUS OTCYTCTBHSI ONTUMAJIBHOTO PELIEHMSI U3-32 HEOTPaHUYEHHOCTH
(GyHKIUY LEeTu.
IIpakmuyeckue 3adanus:

I. Pemiuts rpadudecku cucreMy JTMHEHHBIX HEPABEHCTB M HAUTH KOOPAWHATHI €T0 YTIOBBIX TOYEK.

X +x,<6 X +x,<6 4x, —x,+8=20
2x,—x,<4 X +x,=22 x +x,>4

1) x +2x,24 2) x —2x,20 3) x, +3x,-620
x, <3 x, <5 x, 20
x,<4 0<x,<3 x,20

1I1. Hpe,uan/mTI/Ie BBIITYCKACT [IBa BHJa NPOAYKIHUH A u D Ha usroroBieHHe €OUHHULIBI H3CIIHS A

TpeOyeTcs 3aTpaTUTh (] K2. ChIPbsl IEPBOTO THUIA, (I, K. ChIPbsl BTOPOTO TUIA U 3 K2. CHIPbS TPETHETO
tuna. Ha usrorosnenne enunuusl uznenus D tpeGyercs 3atpatuts d; K2. ChIpbs NEPBOTO TUMA, d, K2.

CBIPbsl BTOPOTO THIIA U (3 K2. CHIPbsl TPEThEro Thia. [Iponu3BOACTBO 0GECTIEUEHO CHIPHEM KaKIO0rO TUIIA B
xommuectse b, ke., b, ke., by k2. CTONMOCTb €IMHUIIBI U3IENHST A COCTABISIET C| MbIC. OeH. €0., & ANHUIIBI

uzgenuss D — ¢, moic. Oen. ed. CocraBuTh Iuian npoussoicTsa uzaemuit A u D, oGecrnieunsaroniuii

MaKCHMAJIbHYIO CYMMY OT UX peanu3anuu. PemuTs 3agauy reoMeTpuuecKH.
3agayva 1.

a1 =2ke;d1=5ke; b1 =432«ke; c1 =34 muvic. pyo.

ap) =3 ke;dy =4 ke; by =424 ke; ¢y =50 muic. pyo.

a3y =5ke;dy =3 ke; b3 =1582xke.

3anaya 2.
ay=4rke;dy=1ke; b1 =240ke; c1 =40 muic. pyo.

ap) =2ke;dy =3 ke; bp=180ke; ¢y =30 muic. pyo.
a3y =1ke;dy=5ke; b3=251«ke.

3anaya 3.

a1 =2ke;d1=Tke; b1 =560ke; c1 =55 muic. pyo.
ap) =3 ke;dy =3 ke; by =300ke; ¢y =35 muic. pyo.
a3y =5ke;dy=1ke; b3 =332xke.

3anaua 4.

a1 =1ke;dy=3xke; b1 =300ke; c1 =52 muic. pyo.
ap) =3 ke;dy =4rxke; byp =477 ke; ¢y =239 muic. pyo.
ay =4 ke;dy=1ke; b3 =441 ke.

Tema 7-8.
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PClCCMClWlpUGCleM ble 60onpocwsl.

—_

. /JIBa OCHOBHBIX 3Tana CUMIUIEKCHOT'O METO/IA.

. AHAJIMTUYECKUN CUMILIEKC — METOJI.

. [lepBoe onopHoe penieHue.

. [IpuHIMNI 3aMeHbI 6a3UCHOM TIepeMEHHO Ha CBOOOIHYIO.

. Bropoe 6a3ucHoe perieHre 1 mpoBepKa ero Ha ONTHMAIbHOCTD.
. YcnoBue 6€CKOHEYHOTO0 MHOYKECTBA ONMTUMAJILHBIX PEIICHHH.

. YcioBue HeOrpaHUYeHHOCTH 1IeNIeBOI (PYHKIIUH.

. Tabnuunas opma CUMIUIEKCHOTO METO/IA.

O 0 3 N U K~ W DN

. HaxoxneHre B CUMILIEKC-Ta0JIUIIe KITFOYEBOTO CTOJIONA U €r0 POJIb.

10. KiroueBasi cTpoka u €€ Ha3Ha4YCHHE.

11. Pa3zpemaromuii 3IeMEHT B CUMILIEKC-TA0JIMIIE M €T0 MCTIOJIb30BaHHE.

12. YcnoBue HeonpeAeI€HHOCTH CUCTEMBI JIMHEUHBIX OTPAaHUYEHHUI U KOJIMYECTBO €€ peLIeHU.
13. YcnoBue HECOBMECTUMOCTH CUCTEMBI JINHEHHBIX OTPAaHUYEHUH.

14. OcHOBHbIE MpaBuiIa MPU COCTaBICHUU U IPe0OPa30BaHUU CUMILIEKC-TaOIHI.

Ilpakmuueckue 3a0anus:
[. IlpeanpusTue BeIycKaeT ABa BuAa mpoaykuuu A u D. Ha usrotoBrienne equHUIbI u3nenus A Tpedyercs

3aTpPaTUTh a| KI. ChIpbs IEPBOTO THIIA, a) KI. ChIpbS BTOPOrO TUIA M a3 KI. ChIPbs TpeThero tuma. Ha
U3rOTOBJIEHHE €IUHULBI u3fenus D TpeOyercs 3aTpaTuTh d| KI. ChIpbs MEpBOro Tuma, dp Kr. ChIpbs
BTOpPOro THma u d3 Kr. ceIpbd TpeTbero tuma. IIpon3BoAcTBO 00eCHEeYeHO CHIPEM KaKAOTrO THUNA B
KonuuaecTse b Kr., by kr., b3 kr. CTOMMOCTb €AMHUIIBI U3/1EIHS A COCTABIISET C| THIC. IEH. €11., a €MHULIBI
m3genuss D — ¢y Toeic. neH. en. CocrtaBuTh IUlaH IpousBoAcTBa m3genuit A u D, obOecneunBaromuit

MakKCUMAJIbHYIO CYMMY OT UX pCaJIn3allhuu.
1. Pemwuthb 3ala4y aHAJIUTHUYCCKUM CUMIIJICKC-MCTOIOM.

2. Pemmuts 3aauy TaOJUYHBIM CUMILIEKC-METOIOM.

3agaua Ne 1.
a1=1; d1=2; b1=10; 0124; Ablz 2;
a2=3; d2=1; b2=12; 0226; Ab2= 10;
3agaua Ne 2.
a1=1; d1=3; b1=12; c1=8; Ab1= 5;
a2=2; d2=1; b2=10; c2=6; Ab2= 2;
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I1. ITpennpusiTiie MOKET MPOU3BOIUTH B CYyTKH u3nenuil Tuna A He 6onee 120 en. u He 6onee 360 equHMII
m3nenuit Tuna B. IIpu 3TOM pbIHOUHBIN cripoc Ha uzaenus He npeBocxoauT 200 exunui (6e3pa3IMyuHO
Kakoro tuna). CTOUMOCTb €AMHUIBI M3/1enus Tuna A - 4p., a ugenust B - 1p. TpeOyercs crimanupoBaTth
BBIIYCK MPOJYKIUU TaK, YTOOBI MPEANPUATHIO ObLTa 0oOecriedeHa HanOobIIast MPUObLIb.

[II. [IpeanpusiTie MOKET U3rOTABIMBATH MPOIYKINIO ABYX BUAOB. CyTOUHBIN pacxoj MeTalia He MOKET
npeBbimath 80 KT, MPU 3TOM Ha €IWHUILY W3Aenus 1-ro Buma TpelyeTcs 2 Kr MeTauia, a Ha eIUHUILY
u3nenusi BToporo Buaa — 1 kr. JIHeBHast OTpeOHOCTH B MPOAYKIUHU 1-ro Buaa He mpessbiiaet 30 enuHull,
a s Broporo Bujma 40 emunuil. COCTaBUTH IUIaH MPOU3BOJICTBA, OOECMEYMBAIOIIMN MaKCHMaIbHO
BO3MOXXHYIO MTPHUOBLIb, €CIIU IEHBI U3JIeNHi 1-r0 U 2-r0 BUIOB COCTABISIFOT cOOTBeTcTBeHHO 50 1 30 y.e.

IV. MeGenpHbIil 11ex momydaer exemaneBHO 40 mocok mepBoro copra u 19 mocok BToporo copta. Llex
BBIITYCKAET CTOJIBI M CTYJbs, IIPU STOM Ha M3TOTOBIEHUS CToja Tpedyercs 4 mocku mepBoro u 1 gocka
BTOPOT'O COPTOB, @ Ha M3rOTOBJIIEHHE CTyJa — | J0CKa MepBOro W ojAHa Jocka BToporo. IIpuObuib oT
peanuzanuu cTojia cocraBiseT 8 pyd., a cryma — 6 py0. Kakoif mian mpousBoiacTBa OyneT Hanbomee
BBITOJIEH IIEXY.

Tema 9-10.

Paccmampuesaemvie sonpocwl:
1. Marpuna niiaHupOBaHUs NEPEBO3OK.
. eneBast pyHKIMS TPAaHCTIOPTHOM 3a1a4H.
. [lonnas maTemaTuyeckas MOoCTaHOBKA TPAHCIIOPTHOM 3a/1auHu.
. YcnoBue pa3pemnMocTy TPaHCIOPTHOM 3a1auH.
. Meton ceBepo-3anaiHoOro yria.
. Metox HauMeHEbIIEH CTOUMOCTH.

. BBIpO)K,[[eHI/Ie OIIOPHOI'O IJIaHa MMOCTABOK.

0 N N B WN

. IIpeogonenue BBIpOXKAECHNS ONIOPHOTO IJIaHa U 3alIUKJIMBAHUS.

9. Kputepuii onTUMaabHOCTH B TPAHCIIOPTHOM 3a1a4e.

10. IIpoBepka OmOpPHOTO IJIaHa HA ONITUMAIbHOCTb.

11. TToTeHIMaNBI CTPOK U CTONOIIOB.

12. Anroput™m MeToa MOTEHLIMAJIOB.

13. Cxema nepemelieHust NEPEeBO3KH B HE3AMOIHEHHYIO KIIETKY.

14. [luxJipl B TPAaHCTIOPTHOM 3a71a4e M X Pa3IuvHbIe KOH(PHUTYpaIiu.

15. AnropuT™ HaxoXAEHHs ONTUMAJIBHOTO TNIaHA TIEPEBO30K TPAHCIIOPTHOM 3aauH.
IIpaxmuueckue 3a0anus:

1. B aByx mynkrax otnpasienus A u B naxonsarcs coorBerctBeHHo 150 u 90 1 roprovero. B myHKTHI 1,
2, 3 Tpebyercst noctaBuTh cooTBeTcTBEeHHO 60, 70 1 110 T roprouero. CTOMMOCTH MEPEBO3KU TOHHBI
TOPIOYEro U3 MyHKTa A B MMyHKTHI 1, 2, 3 coCTaBIsSIIOT COOTBETCTBEHHO 6, 10 1 4p., a u3 mynkra B - 12,
2 u 8p. IlocTpouThs MaTpUIly CTOMMOCTEH U MepBOHAYATBHBIN OMOPHBI I1JIaH.

2. PemmTh TpaHCTIOPTHYIO 3a7a4y:
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3amac (50 20 30) 3akaz (30 40 20 10) 3anmac (30 40 30) 3aka3z (40 20 10 30)

2 3 7 8)(20 30 - - I 51 620 - 10 -
C=|5 46 1||- 10 - 10| F=250 [C=|8 3 7 5|l - 20 - 20| F=260
352 7){10 - 20 - 2 4 9 3){20 - - 10

3. V¥ Tpex nocTaBLUIMKOB UMEETCS OAHOPOAHBIN Tpy3 B KonndecTBax 50, 20 u 30 eaunui. I10T rpy3
HE00XOIUMO JJOCTaBUTh YETHIPEM NOTPEOUTEIIAM, KaXKIbIi U3 KOTOPBIX IOJIKEH NOJTYYUTh
coorBercTBeHHO 10, 40, 15 u 35 eaunun. CTOMMOCTH JJOCTaBKU €IMHUIIBI rpy3a (Tapudsl) ot
KakJoro nocrasmuka A ; (i=1, 2, 3) Bcem norpedburensim B ; (G =1, 2,3, 4)3agansl matpuneit C=(

359 4
¢;):C=[7 1 6 8|.CocraBuTh IUIaH IEPEBO30K OJHOPOJHOTO IPy3a ¢ MUHUMAJIbHBIMU
09 2 3
TPAHCIIOPTHBIMHU 3aTPaTaMH.
- 20 - 30
OtBer: X=| — 20 - - |.HUenesas ¢pynkmus pasua: F(X)= 285.
10 - 15 5

4. VY Tpex moCTaBLUIMKOB UMEETCS OAHOPOAHBIN Ipy3 B KonndecTtBax 70, 60 u 100 enunun. 310t rpy3
HE00XOUMO JOCTaBUTh YEThIPEM NOTPEOUTEIISAM, KaXKIbIH U3 KOTOPBIX IOJIKEH NOJIYYUTh
coorBercTBeHHO 80,100, 20 1 30 enuuul. CTOMMOCTH AOCTABKH €IUHMILIBI Ipy3a (Tapu(bl) OT
Ka)kJoro nocrasmuka A ; (i=1, 2, 3) Bcem norpeburensim B ; (G =1, 2,3, 4)3agans! matpuneit C=(

4 8 10 9
¢;):C=|7 2 6 5 |.CocraBuTh IUIaH [EPEBO30K OJHOPOJHOTO IPy3a ¢ MHHUMAIbHBIMU
51 3 10
TPAHCIIOPTHBIMU 3aTpaTaMHU.
70 0 0 O
OtBer: X=| 0 30 0 30|. Henesas pynxmus pasua: F(X)= 670.
10 70 20 O

5. Ha tpex ckiasax onToBoi 6a3bl UMeeTCst OIHOPOIHBIN rpy3 B KoauuecTBax 40, 80 u 80 equnui. IT0T
Ipy3 HEOOXOOMMO IEpEeBE3TH B 4YETbIpe Mara3uHa, KaXAbli W3 KOTOPBIX JOJKEH IOJIyYUTh
coorBercTBeHHO 70,20, 60 1 60 eaunul. CTOMMOCTH TOCTABKU €IUHMILIBI TPY3a (Tapudbl) U3 KaX10T0
cknaza A, (i =1, 2, 3) Bo Bce marasunbl B, (j = 1, 2, 3, 4) samansl matpuuein C=(¢;): C =

5 4 2 1
4 3 2 3|.CocraBuTh IJIaH IEPEBO30K OJTHOPOIHOTO I'Ppy3a ¢ MUHUMAJIbHBIMU TPAHCIOPTHBIMU
4 3 3 6
3aTparamH.
0 0 0 40
OtBer: X=| 0 0 60 20|.Lenesas pynkmus pasaa: F(X)= 520.
60 20 0 O
Tema 11.

29




PaCCMampMGCleMble 60onpocsl.

1. Onpenenenne KOMIIEKCHOTO uncia. Anredpandeckas opma 3armcu.

2. ApudmeTnueckue omnepanuyd ¢ KOMIUIEKCHBIM YHCIIOM B anredpamdeckoil gopme. ['eomerpuueckas
HWHTEpIpETaIs KOMIUIEKCHBIX YUCE.

3. Tpuronomerpuueckasi ¢opMa 3anMcH KOMIUIEKCHBIX uncen. Dopmyma nepexona OT airedpandeckoi
(hOopMBL.

4. ApudmeTrueckue orepanuy ¢ KOMIUIEKCHBIMUA YHCIaMU B TpUroHomeTpuueckoi dopme. dopmyna
Myagpa.

5. ITokazaTenpHas hopma KOMIUIEKCHOTO unciia. Dopmyra Disepa.

1. BoInoHUTE YKa3aHHBIC JEHUCTBHS C KOMIUIEKCHBIMH YHCIIAMU:

1430 4 4-i 2+3i)-(5-i
L 3 oy g 34 A @3) (6o
—2+1i i 3+2i 2+i
4i
1.4. (1—2:‘)3—4 13,; 15 1=+ ="+ 45 16, (2i-1) —(2i+1)';
—Jl
2_. 1 3 1 . _ N4 1 2
L SR LR 3’5’j 110, ==L =iy
1430 2-i i —7-2i i

2. 3ammcath B TpHFOHOMGTpH‘-ICCKOfI M IOKAa3aTCIbHbBIX (pOpMaX KOMIIJICKCHBIC YHCJIa:

21, z=—1+3i; 22.z=—-1-i; 23.z=+3-i; 24 z=-i;

V3 1 3

2.5 z=—1-+/3i; 2.6.2:—1——1'; 27 z=——+"24: 28 z=1-3i;
2 2 22

29. z=1+i; 2.10. z:—3(cos%—isin%j; 2.11. z=—sin(z/3)+icos(x/3);
2.12. z=2cos(7/3)-2isin(z /3).

3. BBI‘II/ICJ'II/ITB, npu HCO6XOI[I/IMOCTI/I 3arMcaB KOMIIJICKCHOC YHMCJIO B TpHrOHOMGTpH‘ICCKOﬁ (bopMe:

. 20 \28
L1+ 32 ((1i): 35 ((1-i3) 34 {”"Ej . 35— (D)

1-i BB T (E

4. Pemmuth YpaBHCHHUA HA MHOXKCCTBC KOMIIJICKCHBIX YHUCEIT:

4.1. 27 —4z+8=0; 42.32°-z+2=0; 43.2°-6z+25=0; 44.z'-2+22°-z+1=0.

5. HaiiTu Bce 3HaueHUs KOPHS:
5. 52,35 534

dopmyibl Ui epexoaa oT aredpanyeckoi opMbl K TPUTOHOMETPUUECKOM TaKOBBI:
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arctg (y / x), x>0
arctg(y/x)+7,x<0,y>0;
arctg(y/x)-7,x<0,y<0;

|zl=r=Ax"+)"; argz=47/2,x=0,y>0;
-/2,x=0,y<0;
0,ecmu x>0,y =0;

myecmu x <0,y =0.

Tema 12-13.

[\ T

(98]

Paccmampueaeﬂ/tbze eonpocsl.

. Bextop. JIuneiinbie onepanuu HajJ BEKTOpaMHU.

bazuc. Cucrema KOOpAUHAT. CKaJ’IprHOG MPOU3BCACHUC BCKTOPOB. CBoiicTBa CKaJIIpHOT'O

MPOU3BCACHUS.

. BexTopHOoe npousBeneHne BeKTopoB. CBONCTBAa BEKTOPHOIO IPOM3BENEHUS. ['eoMeTpuiecKkuii cMbICI

BEKTOPHOT'O MTPOU3BEICHUSI.

4. CMemranHoe npousBeieHue BeKTopoB. CBoiicTBa. ['eomeTpuueckuii cMbIci.

Ipaxmuyeckue 3a0anus:

HaiiTu niomans TpeyroyibHUKa, BEPIIMHAMU KOTOPOTO ABIIAIOTCS Touku: A(2;-3), B(3;2) u C(-2;5).
[Tmomane Tpeyronpauka paBHa 10 kB. en., ABe ero BepiuHbl — Touku A(5;1), B(-2;2). Haiinute
KOOpPJUHATHI TPEThEH BEPIIUHBI, €CJIM U3BECTHO, YTO OHA JIC)KHUT HA OCH abciucc.

Touku A(-2;1), B(2;3) u C(4;-1) — cepenuHbl CTOPOH TpeyroiabHUKa. HailTu KoopauHaThI ero
BEPILH.

[Tnomaas TpeyrojabHUKa paBHa 3 KB. €11., Be ero BepiuuHbl — Touku A(3;1), B(1;-3). Haiigute
KOOPAMHATHI TPEThEil BEPUINHBI, €CIIM U3BECTHO, YTO OHA JIC)KUT HA OCU OpAHMHAT.

Tpu BepmuHbl napamnenorpamma — Touku A(3;7), B(2;-3) u C(-1;4). Haiitu nyuHy ero BBICOTHI,
OIyIIEHHOM U3 BepuinHbl B Ha ctopony AC.

[Ipsimas nmpoxoaut yepes Touku M(2;-3) u N(-6;5). HaiiTi Ha 3TOM npsiMOl TOUKY, OpJIMHATa KOTOPOH
paBHa —5.

[Ipsmas npoxoaut yepes Touku A(7;-3) u B(23;-6). HaliTu Touky nepeceueHus 3TOi NpsMOi ¢ OCBhIO
abcrucc.

Hanmcare pasznoxenne Bexkrtopa X no Bekropam P, (, T.
x={2 4, 7}, p={0, 1, 2}, q={l, 0, 1}, r={1 2, 4}
Kosnuneapust i BeKTOpbl C; 1 C, , IOCTPOEHHBIE 10 BEKTOpaM & | b2

a={l, -2, 3}, b={3, 0, -1}, ¢, =2a+4b, c,=3b-a.
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10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Haiitu kocunyc yria mexay Bektopamu AB u AC

A(l, -2, 3), B(O, -1, 2), C(3, —4, 5).

JlaHbBI BEKTOPBI a= (—4;-8;8)u b= (4; 3; 2). HaiiTu BeKTOpHOE IPOU3BEJCHUE, CUHYC YIJIa MEXKITY
HUMH, TUIOLIAJb TapaJljieiorpaMma, IOCTPOCHHOTO Ha 3TUX BEKTOpax.

Hoxazats, uto Touku A(S; 7; 2), B(3; 1; -1), C(9; 4; -4), D(1; 5; 0) nexxat B 0HOM IJIOCKOCTH.
Haiitu 06beM mupaMuibl ¥ ITTMHY BBICOTHI, ONTyIIEHHOUW Ha rpanb BCD, eciiu BepIIuHbI UMEIOT
koopauHatel A(0; 0; 1), B(2; 3; 5), C(6; 2; 3), D(3; 7; 2).

Ha¥iTi miomazs mapauienorpaMmma, oCTPOSHHOIO Ha BEKTOPax d + 3b ;o 3a+ b , €CIII

dl= b =1; @b =30"

Haittn (5@ +3b )(2d - b ), econ [d] =2, ‘5‘ =3, alb.

Haiitu yron Mexay BEKTOpaMH d 1 b ,eCI d =1 +2j + 3k, b =60 + 45— 2k .

TIpu KaKOM m BEKTOPBI d =mi + j U b=3i - 3j - 4k NEePIEHIUKYIISPHBI.

HaiiTi BeKTOpHOE NPOM3BEICHNE BEKTOPOB d = 2i + 5 + knb=i+ 27— 3k .

, COS (5,3). OrtBer: H = «/g, cos (5,3)= 2/\/§

—_

3anan BekTop d = (—1;2;0). Beraucnursb ‘a

Cpenu BEKTOpOB 5=(—l; 3; 5 —4), B=(4; 2;2;3)m E=(2; —6; —10; 8) HalTH KOJUIMHEAPHbBIE

Y OPTOTOHAJILHBIC. Oteet: a L b;allc;B)cLb.

3aiaHbl BEKTOPHI ;1:2T+33, B:—33—212, E:f+3—12. Haiitn koopauHaTsl BeKTOpa E—EBJrE u
mp; (5—6). Ortser: 5—%B+E=(3; %; 0); mp; (5—6):6.

Haiitu Bextop d , o6pasyromuii co BceMu TpeMs 0a3uCHBIMU OpTaMU PaBHbBIE OCTPbIE YIJIbI, €CITU
‘a‘=2«/§. Otser: a = 2i+2j+2K.

[py kaKuX 3HAYCHUSIX ¢ U [ BEKTOPHI a=-2i+ 3}+ ak ub= ,Bf— 6j+ 2k KOJUIMHEApHBbI?

OtBet: o =-1; =4.

JlaHbl BEKTOpBI: a = (3; -1; - 2); b= (l; 2; —1). HalitTn KoopAuHATEI BEKTOPHOTO MPOU3BEIACHHUS
(2a-b)(2a+b).  Omser: (20; 4; 28).

Jlanpl TpH BeEKTOpa: a= (l; -1 3), b= (—2; 2; 1), c= (3; -2; 5). BerumcnuTte  cMeriaHHoe

IIPOU3BEICHUE (5 X B) c. Ortser: —7.

Y CTaHOBHTB, KOMIUTAHAPHBI JIH BEKTOPHI a, b, ¢, ecmm a= (2;—1;2), b= (1;2;—3), c= (3;—4;7).

OtBeT: BekTopbl KOMIJIaHAPHBI.
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27.

28.

29.

30.

Hano, uro H =3, B‘ =5. Onpenenuts, IpU KaKOM 3HAYEHUU A BEKTOPHI a+l-bua—AiDb OynyT

B3aUMHO NEPIEHIUKYJISIPHBL. Otset: A =13/5.

Janbl BepmnHbl yeThipexyronbauka A(1; —2; 2), B(1; 4; 0), C(—4; 1; 1), D(-5; —5; 3). Jloka3aTs, 4TO
ero auaroHanu AC u BD B3auMHO NepHEeHANKYIISPHBIL.

Hansl uetbipe Touku A1(—2; —1; 1); A»(1; 0; 0); 43(2; —1; -2); A4(2; 1; 1). YOeautbcsi, 4T0 BEKTOPHI
AA,,AA;,A A, HexomtanapHsl. Haiitu 00béM nupamunsi A (A, A A . Omeem: V =1.

ITokasatk, uto BekTOpsl X1 = (1;0;0), Xy =(1;1;0), X3 =(1; 1; 1) 06pasyror 6azuc TpEXMEPHOTO

NPOCTPAHCTBA, M HAMTU KoopaMHaTel Bektopa ) = (1; 3; 1) B oTOoM 6azuce. Omeem: ) = {-2;2; 1}.

31. Hdans! nBe Touku A(1; 0; 4); B(2; 3; —1) u Tpu BekTopa a= (2; 6; —10); b= (3; 0; 1); c= (0; 5; 3).

32. Haiitu nnuHy BeKTOpa AB. 2. Haiitn YIoJI MEXAYy BEKTOpaMu 5, b . 3. Haiity miomazs TpeyroJjIbHUKA,
MOCTPOEHHOI0 Ha BEKTOpax d u b xax na cropoHax. 4. Halitu 00beM mupamuibl, pedpaMu KOTOPOu
SIBJISIFOTCSL BEKTOPHL buc.

33. Ilpu xakom 3Ha4YeHUH k BeKTOpa 5(2,—1,3,1) u B(l,k, 2,—3) OyayT OpTOTrOHAIBHBI.

34. Haiitu BexTOp a, NEePIEHAUKYIISIPHBIA BEKTOpaM a=i+kub= 23—12 , €CII1 U3BECTHO, YTO €0
MIPOEKITNS Ha BEKTOP c=i+ 23+ 2k paBHa 4. Omeem: d = {-6; 3; 6}.

Tema 14.

Paccmampueae/wbze eonpocsl.

1. YpaBHeHME NpsAMOM, IPOXOAAIIEH Yepe3 JaHHYIO TOYKY B JAHHOM HalpaBJICHUH.

2. YpaBHEHHE NPSMOU C YTIOBBIM KO3(PHHUIIUESHTOM.

3. ypaBHeHI/Ie HpﬁMOfI, npoxonﬂmeﬁ qepe3 ABC 3aIaHHBIC TOYKH.

4. YpaBHeHHE NPSIMOU B OTpE3KaXx.

5. HopmanpHOe ypaBHEHHE MpsSMOM. YpaBHEHHE NPSIMOM, NPOXOIAIIEH Yepe3 3aJaHHYK TOYKY

MEPIEeHIUKYISIPHO U3BECTHOMY BEKTOPY.

6. O6mee YpaBHCHHUC HpﬂMOﬁ. Bzaumuoe PaCIOJIOKCHHUC IBYX IIPSAMBIX Ha IIJIOCKOCTH.

7. PaccTosiHME OT TOYKH 10 TIPSIMOM.

Ipakxmuyeckue 3a0anus:

Oo0s13aTe/IbHBIN YPOBEHb

1. Jlausl yeTbipe Touku Ha miockoctu: A(—4;—4), B(-3;2), C(2;5), D(3;—-2). Haiitu yron mexmy

BEKTOPAMHU AC u BD. {%}

2. CocraBUTb ypaBHEHUE NPAMOM, poxozsueil uepes Touky M (1;2) napaaienbHO BEKTOPY
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&:(4_;33[(27)3]. {3x-4y+5=0//y=2/}.

3. CocTaBUTbh ypaBHEHUE NPSAMOH, Mpoxo el uepes Touky M (1;—1) neprneHaukyispHo
BEKTOPY ;z:(——l,l) {x—y—2:0}.

4. CocTaBUTb ypaBHEHHUE NPSAMOU, IPOXOoAsILel uepe3 Touky M (2;—3) nepneHauKyIsspHO OCU
abcuucc. {x = 2}.

5. Beruucnuth yron mexay npsmMbiva X —2y+1=0u 2x+ y-3=0. {%}

6. BbIuncINTH B3aMMHOE PACIOI0KEHHUE CIICAYIONIUX ap MPSIMBIX:

a. 6x—15p+7=0ul0x+4y—-1=0 {L}
b. 5x-7y—-4=0u3x+2y-13=0 {x}
c. Xx-2y+1=0u2x—4y-1=0 {}.

7. Haiitu paccrosiaue ot Toukn M (2;—1) no npsimoii 3x +4y —22 =0. Onpenenuts
KOOPJIMHATHI MPOSKIIMH TOYKH Ha JAHHYIO TPSMYIO. {d = 4}.

8. Jlau [JABC c Bepuunamu A(1;0), B(2;3), C(3;1). Boraucnuts amuHy nepreHaukymispa BD ,
OITYIIEHHOTO U3 BepmnHbl B Ha ctopony AC . {\/g }

9. CocraBHUTh ypaBHEHUS IBYX MPSIMBIX, TPOXOIAIIHX Yepe3 Touky A(2;1), omHa U3 KOTOphIX
napauiesnbHa npsmoit 3x —2y +2 =0, a apyras neprneHauKyspHa dTOH MPSIMOH.
{/3x-2y-4=0/,/2x+3y-7=0/}.

10. Haiitu paccrosinue mexay npsiMbiMu 3x +4y—-24=0 u 3x+4y+6=0. {d = 6}.

11. Jlansl ypaBHenus ctopoH J ABC :
3x-4y+24=0/AB/, 4x+3y+32=0/BC/, 2x—y—-4=0/ AC/ . CocraBuTh ypaBHECHHE
BBICOTBI, MEJIHaHbl M OMCCEKTPUCHI, IPOBECHHBIX U3 BEPIINHBI B , 1 HAUTH UX JIJIHHBIL.
{x+2y+8:0,4\/5/,/2x—11y+16=0,5\/§/,/x+7y+8:0,#/1.

12. CocTaBuTh ypaBHEHHUE NPsMOH, poxosiueit yepe3 Touky A(2;3): a) mapamnensHo ocu Ox ;
6) nmapannensHo ocu Oy ; ¢) cocTaBnsoNIei ¢ ockio abenuce yron 45 .
{y:3,x:2,y=x+1}.

13. CocTaBUTH ypaBHEHHS NPSAMBIX, IPOXOAAIINX Yepe3 TOUKY MePECeUCHUS MPSIMBIX

2x-3y+1=0 u 3x— y—2=0 nmapamuienbHO U NEPIECHAUKYJIIPHO MpsiMon y = x +1.

{/{x-y=0//x+y-2=0/}.
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14. Haiitu niuHy W ypaBHEHUE BBICOTBI BD B TpeyrojbHUKE C BEPIIMHAMHU
A(=3;0), B(2;5), C(3;2). {\/E,3x +y-11=0}

15. Haiitu ypaBHeHHe npsamoii, mpoxoasiie uepe3 Touky A(4;3) u oTcekaromieii oT nepBoro
KOOPJIMHATHOTO yIJIa TPEYTOJIbHUK IUTOIIAABIO 3 KB. €]1. {f + zTy = 1}.

16. JIBe CTOpOHBI MapajieorpaMMa 3a1aHbl ypaBHEHUSIMH =X —2 U X—=5y+6=0.
JlnaroHaiu ero nepeceKkaroTcs B Hayajie KoopauHat. HaiiTu ypaBHEHHUS IBYX IPYTUX CTOPOH
napauiesiorpaMma 1 ero JuaroHajiei.
<{/x—y+2=0/,/x—5y—6:0/,/x+y=O/,/x—2y:0/}.

JIONOJIHUTEIbHBIE 32124 1.

17. Tlnomanps [JABC S =8xs. en. /e ero Bepuunsl cyTh Touku A(l5-2), B(2;3), a TpeThbs
BepirHa C MPUHAIICKUT BTOPOI YSTBEPTH U JISKHUT Ha npsiMoit 2x + y —2 =0. Onpenenutsb
KoopauHaThl BepmuHbl C . {C (—1;4)}.

18. Haiitu npoeknuio Touku P(—6;4) Ha npsimyio 4x —S5y +3 = 0. Haiitu paccTosiHUE OT TOUKH
JI0 TIPSIMOM. {(—2;—1),\/5 }

19. Haiitu Touky @, cummerpuunyto Touke P(—5;13) orHocutenbro mpsmoit 2x -3y —-3=0.
{a-11}.

20. Jlausr ase Toukn: P(2;3), Q(—1;0). CocraButh ypaBHEHHE IPSIMOIA, IPOXOIAIICH Yepe3 TOUKY
Q nepnenaukysipHo K oTpe3ky PQ. {x +y+1= 0}.

21. Jlansl Bepmunsl Tpeyroipanka A(13—1), B(—231), C(3;5). CocraButh ypaBHCHHE
NEePIEeHIUKYIISPa, OMYIIEHHOTO U3 BEPUIMHBI A Ha MeIuaHy, IPOBEJICHHYIO U3 BEPILUHBI B .
{4x+y-3=0}.

22. Yepes touku M,(-1;2), M,(2;3) nposenena npsamas. OnpenennuTb TOUKH NEePeceUeHuUs 3TOU
IpsSIMOH ¢ OCSIMHU KOOPJIMHAT ¥ YIJIbI, KOTOPbIE 00pa3yeT npsmast ¢ OCSIMUA KOOPMHAT.
{(=7;0),(0;2) }.

23. CocTaBUTh ypaBHEHHUE MPSIMOM, Mpoxosiiei yepe3 Touky P(3;5) Ha ognHAKOBBIX
paccrosuusx ot rouek A(=7;3), B(11;-15). {x+y-8=0,11x—y-28=0}.

24. Jlanwi Bepmunbl Tpeyroiabauka A(13-2), B(5;4), C(—2;0). CocraBuTh ypaBHEHUS OUCCEKTPHUC

€ro BHYTPEHHETO U BHEIITHETO YIJIOB IIPU BEpIIMHE A . {Sx +y-3=0,x-5y—-11= O}.

35




25.

Jana mpsimast 2x +3y +4 =0. CocTaButh ypaBHEHHUE MPSIMOIA, IIPOXOJAIICH Yepe3 TOUKY
M (2;1) mon yriom 45 K IaHHO# NpsAMO M 00pa3yroIeil OCTPBI o ¢ 0chio abeucc.

{x—5y+3=0}.

26.

Yepes Touky nepeceueHus npsiMbix X+ y—1=0 u 2x +3y +4 =0 nposectu npsmyro

NEePICHIUKYJISPHYIO mpsiMoid 3x —y+7=0. {x +3y+11= O}.

27.

Haiitu BHyTpeHHUE yriibl TpeyronbHuKa ¢ Bepmunamu: A(1;1), B(253), C(5;-1).

28.

Ha mmockoctu 3amansl ase Touku: M (3;2), N(5;—2). Ha ocu abcuucc HalWTH Takyio TOUKy P,

9100l /MNP OBLT IPSIMBIM. 3aNMCaTh YpaBHEHUE BBICOTHI, IPOBEICHHON U3 TOYKU P .

29.

CocraBuTh ypaBHEHHE OMCCEKTPHUCHI yIiia, 00pa30BaHHOIO ABYMs NpsIMbIMA X —3y +5=0 u

3x—y-2=0. {4x—-4y+3=0,2x+2y-7=0}.

30.

CocTaBuTh ypaBHEHHE MPSIMON, IPOXOASAIIEH Yepe3 TOUKY NEPECEUEHMSI TPSAMBIX
2x+7y—-8=0 u3x+2y+5=0 nox yrnom 45" x npsamoit 2x +3y —7 =0. Pemmurs 3anauy,

HC BbIYUCJIAA KOOPAWHAT TOYKHU IICPECCUCHUA JaHHBIX IMPAMBIX.

{x-5y+13=0,5x+y+13=0}.

Tema 15.

PaCCMampueaesze eonpocsl.

1. Okpy>xHOCTb. OCHOBHBIE CBOICTBA.

AW

. Onmunc. OCHOBHBIE CBOWCTBA.
. ['unep6omna. OcHOBHBIE CBOICTBA.

. [lapabona. OCHOBHBIE CBOWCTBA.

Ipakxmuyeckue 3a0anus:

I. OKpY:KHOCTD.

1. OKpy»KHOCTb 331aHa ypaBHEHHEM x° + y> —8x+ 6y +16 = 0. HaiiT LeHTp U pammyc OKPY>KHOCTH.

2. COCTaBHUTbh ypaBHEHHE OKPY’KHOCTH, ECJIM OHA IPOXOIHUT Yepe3 HAYano KOOPIANHAT U €€ LEHTP
coenanaer ¢ Touxoii C(6;-8).

3. HaliTu ypaBHeHHE OKPYKHOCTH, Kacarollecs: ocei opArHAT U MPOXOJAIlel uepe3 Touky M (4; —2).

Pewenue: (x-2) +(y+2) =4, (x—10) +(y+10) =100.

4. Haiitu ypaBHEHHE OKPY>KHOCTH € IIEHTPOM B Touke C (—4; 5) U IIPOXOAsIILEN yepe3 Touky M (—1; 1).

Pewenue: (x+4)2 +(y—5)2 =25.
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5. Haittu ypaBHEHHE OKPY>KHOCTH, €CJIM KOHLIBI OHOT'O U3 IMaMETPOB UMEIOT KOOPAUHATHI
(0;4) u (6;0).
Pewienue: (x - 3)2 + (y — 2)2 =13.

6. Haiitn ypaBHEHHE OKPYKHOCTH, IPOXOAIIEH Yepe3 TOUKu A (3; 5), B (5; —1) C LIEHTPOM,

PACIOI0KEHHOM Ha TIPAMOit x—y—2=0 .
Pewenue: (x—- 4)2 +(y- 2)2 =10.

7. HaliTu ypaBHEHUE OKPYKHOCTH, OITMCAHHOM OKOJIO TPEYTOJIbHHUKA C BEPIIMHAMU
A(0;2),B(1;1),C(2;-2).

Pewenue: (x+3)2 +(y+2)2 =25.

I1. QJIJIUIIC.

1. Dnmnc 3aaH ypaBHeHHeM 9x° +25y° =225 . HaiiTu HoslyocH 31IMIca, KOOpAMHATH (POKYCOB

OKCLICHTPUCHUTET.
2. Hanmcath KAHOHUYECKOE YpaBHEHUE JUIHIICA, €CIIA U3BECTHO, UTO:
A) paccrosiare MexTy (OKycaMu paBHO 8, a MaJiasi mojayoch b = 3;

B) 6onpmias nonyocs a = 6, a skcueHtpucuter € =0,5;

3
C) paccrosare Mex1y hoKycaMu paBHO 6, a IKCHEHTPUCUTET & = g;

D) paccrosinue Mexay Gpokycamu paBHo 6,2 a+b=9;
E) paccrosinue mexay pokycamu paBHO 2J13 ,aa—-b=1.
3. Haiitu nomyocu, KOOpAUHATHI (POKYCOB U IKCLIEHTPUCUTET DIUIHUIICA, €CJIU U3BECTHO, YTO AJLTUTIC
MPOXOJNT Yepe3 TOUKH M, (4;4\/5 /5) u M,(0;6) .
4. Dnnaunc npoxoaut uepe3 Touky M (—4; V21 ) u umeeT skcuenTpucurer & =0,75. Hamucarp
ypaBHEHUE JIUINICA U HAlTH (POKaTbHBIC painyChl TOUKU M.
S. Haiitu iyMHy XOpAbl AJUTUIICaA x*+2 y2 =18, mensiuen yroy MeXay OCSIMH IOTOJIAM.
6. OpauHATHI BCEX TOUEK OKPYXKHOCTH x~ + y° =36 cokpaiiensl Brpoe. HamucaTh ypaBHeHue

ITOJIyYEHHON HOBOW KPHUBOM.
7. Omnpeaenuts TPaeKTOPUIO TOUKK M, KOTOpasi IpH CBOEM JBM>KEHUH OCTAETCS BJIBOE OJIMXKE K TOUKE

F(=1;0), yem k npsimoit x =—4.

I1I. THIIEPBOJIA.

1. Tunep6ona 3amana ypapHenueM 3x” —4y” =12 . Haiit qeiicTBUTEIBHYIO M MHUMYIO HOJIyOCH,

KOOpJMHATHI (POKYCOB, SKCIICHTPUCUTET, yPAaBHEHUS aCUMITOT.

2. HammcaTts KaHOHHYECKOE YpaBHCHUC FI/IHCp6OHH, €CJIM U3BCCTHO, 4YTO.
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A) paccrosiaue Mexay ¢okycamu paBHo 10, a Mexay BepIIMHAMHU §;

B) paccrosinne mexay dhokycamu paBHO 6, a SKCLEHTPUCUTET & = 5 ;

C) paccrosare Mexy dhokycamu paBHo 20, a ypaBHEHUS aCUMITOT ¥ =t —x

W

D) maMMast mosryoch paBHa 4, a paccTosiHUE Mex Ty Gokycamu 10.
I'unep6omna npoxoauT yepe3 Touky M (6;—2\/5 ) U UMeeT MHUMYIO monyochk b =2. Hamucatp eé

ypaBHEHHE U HAUTHU PACCTOSHHUS OT TOYKU M 110 (OKYCOB.

Hanwmcate ypaBHeHHE TUIIEpOOIIBI, MEIOIEH BEepIIUHBI B (JOKYycaX, a OKYCHl — B BEPIIMHAX SJUTUIICA

2 2

* LYo

_ + [
25 9
Hanucats ypaBHeHHUs KacaTelbHbIX K THIepoone x° —4y° =16, nposenennnix u3 Touku A4(0;-2) .

Omnpenenuth TpaeKTopuio Touku M (x;y) , KOTOpast IIPH CBOEM JIBUKEHHH OCTAETCS BIBOE OJIMKE K

npssMoit x =1, yem k Touke F'(4;0).

ITAPABOJIA.

I[lapa6ona 3ajaHa KAHOHMYECKUM ypaBHEHHEM )~ = 6x . HaliTh KoopauHaThl QOKyca, ypaBHEHHE
JTUPEKTPUCHIL.
Hanucats ypaBHeHue napaOoJibl:

A) poxoseit uepe3 Touku (0; 0) u (1; -3) 1 CUMMETPUYHON OTHOCHTEIILHO OCH a0CIIHCC;

B) npoxoasuieit uepes Touxu (0; 0) u (2; -4) © CUMMETPUYHONM OTHOCUTENILHO OCH OPJIMHAT.
Hanwmcatp ypaBHEeHUE OKPYKHOCTH, IMEIOIIEH HEHTP B (POKyce mapadosl  Kacaromencs eé
IMPEKTPUCHL. HaliTh TOUKH nepecedeHusl mapadoiIbl M OKPYKHOCTH.

Hanucats ypaBHeHHe napalOoiibl 1 ypaBHEHHE JUPEKTPUCHI, €CJIM U3BECTHO, YTO Mapaboiia
CHMMETPHYHA OTHOCHTEIBHO OCH OX U YTO TOYKA MIEPECEUCHHS IPSMBIX y =X U X+ ) =2 JIeKHUT Ha
napabore.

Hanucats ypaBHeHHe mapaOoiibl U ee JUPEKTPUCHI, €CIIM U3BECTHO, YTO Napadoiia MPOXOIUT Yepes3
TOYKH Tlepecedenus npamoii x+ y =0 u okpyxkHOCTH x° + y° +4y =0 U cUMMeTpUYHA
OTHOCUTEBHO ocu Oy.

Ha napa6one y* = 6x HaiiTu TouKy, (OKaIbHBII pagryc KOTOPOii paBeH 4.,5.

U3 BepiuuHbl mapabosisl y° = 2 px MpoBeIeHbl BCEBO3MOXKHBIE Xop/bl. HamucaTs ypaBHeHHe

MHOECTBA CEPEIMH ITUX XOP/I.
Hammcarp ypaBHEHHE MHOKECTBA TOUCK, OJJMHAKOBO yaalleHHbIX OT Touku F(0; 2) u oT nipsimoii

y =4 . HaiiTu Touku nepeceueHus 3TOi KPUBOH C OCSIMUA KOOPAMHAT.
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9. Hammcats YpPaBHCHHUEC MHOKCCTBA TOUCK OJJMHAKOBO YAAJICHHBIX OT Ha4YaJla KOOPpAUHAT U OT HpHMOfI

X =—4. HaifTu TOUKM nepecedyeHus 3Toi KpUBOU C OCSIMH KOOPAMHAT.

Tema 16-17.

Paccmampusaemvre 6onpochwi:

1. O6uee ypaBHeHue miockocTu. MccnenoBanue o01ero ypaBHeHusl.

2. YpaBHEHHE IIOCKOCTH, MPOXOIALIEH UYepe3 NaHHYI0 TOUYKY NEPIEHANKYIISIPHO BEKTOPY.

3. YpaBHEHHE IIIOCKOCTH, IPOXOISALIEHN Uepe3 TpH 3aJaHHbBIE TOUKH.

4. B3auMHOE pacCMOJIOKEHHE IUIOCKOCTEH. YTOM MEXIy IUIOCKOCTSAMU. PaccTosiHue OT TOYKH [0
IJIOCKOCTH.

5. YpaBHEHMs NPSIMOM JIMHUM B IIPOCTPAHCTBE: NPsIMasi KaK JIMHUA IIEPECCUCHUs INIOCKOCTEN, BEKTOPHOE
yYpaBHEHUE NpPSIMOH, MapaMeTPUUYECKUE YpPAaBHEHUS MPSIMON, KaHOHWYECKHE YpPAaBHEHHUS IPSIMOH,
yYpaBHEHUS MIPSAMOH, POXOIAIIEH Yepe3 ABE JaHHbIC TOUKHU.

6. B3anMmHOe pacrnojio)keHuEe JBYX IMpsIMBIX B IpocTpaHCTBe. B3aummHoe pacrnosiokeHue NpsMoN U

IUIOCKOCTH. YTOJ MEKIY NPSIMOU U IUIOCKOCTBIO.
IIpakmuyeckue 3adanus:

1. CocraBuTth ypaBHEHHE IIOCKOCTH, IPOXOsineii uepe3 touky M (-2;3;1) :

a. Ilapamrensho iockoctu Oxy ; {Z -1= 0}

b. Ocs Oy. {x+22=0}

2. CocTaBHUTh YpaBHEHHUE MIOCKOCTH, TPOXOAIIECH Yepes:
a. Touky A(5;—4;6), nepnenaukynspao ocu OX ; {x—S = 0}
b. Iapamnenshoit ocu Oz u npoxomsmei uepes touku M,(3;—-1;2)u M,(-1;2;5).
{3x+4y—5 :0}.

3. CocraBuTh ypaBHEHUE IIJIOCKOCTH, MpOXosiel uepe3 Tpu Touku M, (-2;0;0), M,(0;4;0),
M,(0;0;5). {10x—5y—4z+20:O}.

4. CocraBUTh YpaBHEHHE TIOCKOCTH, Tipoxo/siiei uepes Touky M (1;—2;3) u nuHHIO epecedeHust

miockocteit 2x—y+2z—6=0 u 3x+2y—z+3=0. {14x+7y-2z+6=0}

5. CocTaBuTh ypaBHEHHE IUIOCKOCTH, Tipoxosiiei uepes Touky M (1;—3;-2) mapamiensHo
wiockoctd 3x—2y+4z-3=0. {3x—2y+4z—1:0}

6. HaiiTu BenmmunHy ocTporo yria Mexay miockoctsimu 11x—8y—7z-15=0 u 4x-10y+z-2=0.

5
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hamucatp ypaBHEHHE IIJIOCKOCTH, TAPAJUICIBHON TIOCKOCTH X —2y +2z+5=0 u yaajaeHHOH OT
touku M (3;4;—-2) na pacctosiuue d =5. {x—2y+2z+ 24=0,x-2y+2z-6= O}

. Jx+y—z+1=0 x+2 y-1 z
3anucaTh KAaHOHUYECKOE YpaBHCHHUEC IIPAMOU 4 = 1 E

2x—y-3z+5=0 " -

Haiitu ypaBHeHue npsiMoid, mpoxosiieit yepe3 Touky M (3;-2;5):

a. Iapamnensno ocu Oz {x—3:y+2:z—5}
0 0 1
x-y+z-1=0 — -
b. TlapamnensHO mpsiMoii g . x—3 =Y 2 _Z >
2x+y—-4z+3=0 1 2 1
" . x=2 y=-3 z-1 \
Haiitu paccrosiaue ot Touku M (=5;4;3) no npsmoit 1 = 3 = 5 {2\/10 §

Haiiti ypaBHeHHe MI0CKOCTH, Mpoxoasiei yepe3 ase Touku P(2; 0; -1) u Q(1; -1; 3)
MEPHEHAUKYISIPHO INIOCKOCTH 3X +2y —z + 5= 0.

Z[OKaSaTB, 4TO paCCTOAHUC OT TOUYKU A 0 HpHMOﬁ, HpOXO,Z[HU.ICfI qepe3 TOUKY B 1 UMEIOIIEH

Berancints 00beM TeTpasapa ¢ BepmnHamu B Toukax A, 4,, A, A, u ero Beicoty,

Hanpassronmii Bekrop £, onpenensercs dopmymoit d = ‘[ﬁ , AB :|

omyIIeHHyo u3 Bepumuel A, Ha rpans A A, A4;:

A4, 3, 6), 42, 2, 1), 4(-1, 0, 1), 4,(-4, 6, -3).

Haiitu paccrosiaue ot Touku M, 1o miockocty, mpoxoasimeit uepes touxku M, M,, M,:

M, (-3, 4, -7), My(1, 5, —4), M,(-5, -2, 0), M,(-12, 7, -1).

_—

Hamucats YpaBHCHHE IUIOCKOCTH, HpOXO,[[SIII_[eI‘;I 4Cpe3 TOUYKY A NEPpUNCHAUKYIISIPHO BEKTOPY BC .

AL, 0, =2), B(2, -1, 3), C(0, -3, 2).
Haiitu yron mexny mwiockoctsasmu: X —3y+5=0, 2x—y+5z-16=0.

Haiitu koopaunatel Toukn A, paBHoynanennoii ot Touek B u C:
A0, y, 0), B(l, 6, 4), C(5 7, 1)
B xy6be ABCDA, B,C,D, Haiitu:

1) Tanrenc yrina mexay npsamoilt AC, u mnockocteio BCC,;

2) yron mexny npameiMu CD, u 4D ;

3) paccrosinne Mexay npaMmeiMu CD, u 4D .

CocTaBuTh YpaBHEHHUE IFIOCKOCTH, IIPOXOISIIEN Yepes:
1) . M(-2;3;1) mapamnensHo miockocta Oxy ;

2) . M(-2;3;1) u ocs opauHar.
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20.

21.
22.

23.

24.

25.

26.
27.

28

29.

30.

31.

32.

33.

34.
35.

36.

CocraBuTh ypaBHEHHUE MJIOCKOCTH, MPOXOIAILEN uepe3 Touky M, (2;3;—4) mapajieabHo BEKTOpaM
a(-3:2:-1) u 5(0;3;1).

x—2:y+1:Z—1 I/I£2:)c+4:y—2zz+2. {6}
4 1 -1 2 -2 3
Haiitu paccrosiaue ot touku M (1;1;0) 1o npsimoit x =y =z.

2x -3y +5z+7=0, {x+2_y—1 i}
x+3y—-4z-1=0. | -3 13 9/

Haiitu paccrosiHre Mexay npsiMbiMu £

3anucatb KAHOHUYECKUE YPABHEHUS MPSIMOI: {

OmnpenenuTs B3aMMHOE PACHON0KEHHE IPSAMBIX:
x—1 y+2 z-3 x y+l z-2

1)/, nfl,: = = ; [mapanenbHbl

e I T R P ]
x y-3 z+1 x-1 y=-5 z=-2

Dl —=——"= ult,: = = ; [mepecekarorcs

) £ 1~ 3 3 4t 3 3 [mep ]
x y-3 z x-1 y-5 z=2

Nl —=—==—nl_: = = . [ckpemuBaroTcs

) £s ECERE 6 5 3 3 [ckpem ]

x—=2 -1 z
Haiitu paccrosnue ot Touku M, (7;9;7) 110 ipsimoii £ 1 =7 = 5 . {\/ﬁ }

3
. x y=-3 z+1 x-1 y=-5 z-=-2
Haiitu Touky nepecedeHust mpsaMplx £: —=——= ults: = = . 3(1;5;2
y nep p 1" 7 ) 3 2- 75 3 1 {( )}
Hanst uetsipe Touku A1(—2; —1; 1); 4x(1; 0; 0); A3(2; —1; =2); A4(2; 1; 1). HaliTu 00bEM nupaMu s

A A, 4,4, =1}

. lansl koopauHaTh! BepiuH nupamuabl A1(10; 6; 6); A>(—2; 8; 2); A3(6; 8; 9); A4(7; 10; 3). Haiitu:

1) Yron mexnay pedpamu 414, u A1 Ay;
2) Ilnomans rpanu AA4,A3;
3) O6beM upamMuIbl U JUTMHY BBICOTHI, OMYIIIEHHON U3 BEPITUHBI A4.

CocraBuTh YpaBHEHHE IIJIOCKOCTH, KOTOpasi MPOXOAUT yepe3 Touky M (3; —2; —7)
NapaIenbHo MIoCKocTH 2x — 3z + 5= 0. {2x-3z-27 = 0}.

CocTaBuTh ypaBHEHHE IIJIOCKOCTH, KOTOPask MPOXOIUT Yepe3 Hauaao KOOpAUHAT
NEPICHAUKYJIIPHO K JIBYM IUIOCKOCTIM: 2X— y+3z—1=0, x+2y+z=0. {7x —y-5z= O}.
JIBe rpanu Ky0a jeaT Ha INIOCKOCTIX. B: 2x —2y+z—1=0, P, :2x -2y +z+5=0. Beiuncaurs

00BEM 3TOro Kyba. {8}

2x+y—-4z+2=0 Vs
Haiitu yron mexnay npsmeiMu: X =2t +1,y=3t—-2,z=—6t+1 n

4x—y-5z+4=0" 2

BbIYHCIIUTH [UIOWIAb IaPAILIENOrpaMMa, IOCTPOCHHOTO Ha BEKTOpax O 1 b, ecn
a=p+2q4, b=3p-q; |p|=1, |§|=2, @q)=7f/6-

Haiitu yron mexnay minockoctssmMu £, :x—=3y+5=0, /,: 2x—-y+5z-16=0.

Haiitu ypaBHeHHE TJIOCKOCTH, TPOXOIAIICH Yepe3 JIMHUIO MEPeceYeHUs MIOCKOCTEN

7 x=2y+3z-4=0, 7,:x+y—5z+9=0 u napamensHoii ocu adenuce. {3y —8z+13=04}.
CocraBuTh ypaBHEHHE IJIOCKOCTH, TIPOXosiiei uepe3 Touky M (4;0;2) u nmeprneHauKyIsipHOiR
mwiockocTaM: 7, :x+y+z=0, 7,:y-z=0. 2x—y-z-6=0}.
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37. Haiitu ypaBHEHHs NPSIMBIX, poxosinmx yepe3 Touky M (1;1;1):

x-1_ y-1 _Z—l}
0 0 1

1) mapamrensHo ocu Oz {

x—=1_ y-1 _z—l}

2) neprieHauKysspHo ocu Oz ; { 1 " 0

3) nepreHIUKyIApHO miockocTr Oyz .

38. Hanmcatp ypaBHEHHE MPSIMOM, [0 KOTOPOM MIOCKOCTh X —2) +1=0 nepecexaet KOOpIHHATHYIO
x=-1,
y=0.
39. B mpaBuiIbHOM TpeyroibHOI npu3sme 60koBoe pedpo paBHO 3, a pedpo ocHoBanus 4. Haiinute
yTOJI MEX1y TEMH JUaroHaJIIMU JIBYX OOKOBBIX I'PaHEl, KOTOPbIE BBIXOJAT U3 MIPOTUBOMOIOKHBIX

KOHIIOB CMEXHOTO MM pedpa. {cosp=0,04}

I0CKOCTh OxZ .

40. B npaBuibHOM yeThipexyroybHoi nupamugae MABCD c BepmnHoi M HaliiuTe pacCTOSHUE OT
ToukH A 10 TuiockocT MCD, eciu cTopoHa OCHOBaHHS 22 , a Bce OOKOBEIE pedpa /13 .
12

J22

4.3. OneHoOYHbBIE CPeACTBA VISl IPOMEKYTOYHOIN aTTeCTAlMH.

4.3.1. IlepevyeHb KOMIIETEHIUH € YKa3aHHEM 3TanoB X (opMUPOBaHUSA B Npolecce
ocBOeHUs1 00pa3oBareibHOM nporpamMmbl. Iloka3are/n U KpuTEeprH OLIEHUBAHUS KOMIIETEHIIUH €
y4eToM 3Tana ux (opMHUPOBaHUS

Kox Kon
HaunmenoBanune JTarna HaunmenoBanue 3Tama ocBoeHUA
KOMIIETEHIIU
" KOMIIETEHIIUH OCBOEHUS KOMIIETEHIIUHA
KOMIIETEHIIUN
dopMHUpOBaHUE y CTYJEHTOB HAYYHOTO
MAaTeMaTHUYeCKOTO MBIIIICHUS, YMEHHUS
OPUMEHITh MHCTPYMEHTAPUH TUHEHHOMN
CrniocoGHOCTh BBIOpaTh P Py P
anreOpsI TSl HCCIIEI0OBAHUS
WHCTPYMEHTAJIbHbIC .
SKOHOMHUYECKHUX MPOIIECCOB U SBJICHHM.
cpencTsa s N N
Pa3BuTre MOHATUIHON MaTEMAaTUYECKOH
00paboTku OIlK-3.1.2
0a3bl 1 GOPMHUPOBAHUE OTIPEICTICHHOTO
SKOHOMUYECKUX N
YPOBHSI MaTEMaTUYECKOM MOJITOTOBKH,
IAHHBIX B COOTBETCTBUU
OIIK -3 HEOOXOIUMBIX JJISl PeIICHUS

C TIOCTaBJIEHHOU
TGOpeTI/I‘IGCKI/IX nu HpI/IKJIaI[HBIX 3a1a4

3aJadei,

[POAHATI3APOBATS 9KOHOMMKH M UX KOJIMYSCTBEHHOTO U
KauyeCTBEHHOI'0 aHAJIN3a.

pe3yJIbTaThl pacu€TOB U

0GOCHOBATE dopmupoBaHue HEOOXOAUMOIO YPOBHS

anreOpanvdecKol U TeOMETPUICCKOM
OIIK-3.2.2 IMOATOTOBKHU JIUIA IIOHUMAaHUSA OCHOB
TEOPHUH BEPOSTHOCTEN U MATEMATUYECKON
CTaTUCTUKH, SKOHOMETPHUKH.

MOJIYUCHHBIC BBIBObI.
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JTamn 0CBOCHUS Kpurepuii
IToxa3aTenb OneHNBAHUSA
KOMIIETeHIIUH OlLleHUBAHMS
OIIK-3.1.2 Ilepeuncnsier OCHOBHbIE
dopmupoBaHu MOHSITHSI, TEOPEMBI U METO/IbI
II0JIO’KEHUS BCEX Pa3/JesIOB AUCLUIIINHBI
Hay1HOr0 Tsed 6p a APHCIL Biianeer HaBbIKaMy peleHUsS
«JIuneitnas anreOpay, UCHOIB3YyEMbIX NIPU
e peleHnun 3KOHOMIEHC:)KHX 3a11az ’ THTIOBPIX 3a]1a% €
MBIIIICHI, YMCHI ' IpUMEHEHHEM H3y4aeMOro
TIPUMCHATD . TEOPETUYECKOI0 MaTepuaa.
WHCTpYMEHTapuit

JUHENHHOU anreOpbl
JUUIST ICCIIETOBAHUS
SKOHOMHUYECCKHUX
MTPOLIECCOB H
siBJaeHui. PazBurue
HOHSATUHHON
MaTeMaTHYECKOMI
0aspl U
(hopMupoBanue
OTIpEICIICHHOTO
YpOBHS
MaTeMaTHIeCKOM
MOATOTOBKH,
HEOOXOIUMBIX IS
pelieHus
TEOPETUICCKHUX U
MPUKIIATHBIX 33724
9KOHOMHKH U UX
KOJIMYECTBECHHOI'O H
Ka4eCTBEHHOT'O
aHalmu3a.

[IpumensieT aieKBaTHbIE MOJIEIIA U METOIbI
JTUHEHHOMN anreOpsl I IPOBEICHUS
OINTUMAIBLHON DKOHOMUUYECKOUN MOJIUTUKHU.

[Ipumensiet anredpanyeckue
METO/IbI JIJISl PEIICHHUS
SKOHOMHUYECKHX 3a]1a4.
Hcnonb3yeT npakTuyeckue
HABBIKY JIJISl PEIICHUS
TUTIOBBIX 3a/1a4,
CIOCOOCTBYIOIIUX YCBOCHUIO
OCHOBHBIX TIOHATUHN B UX
B3aMHOM CBSI3H, a TAKKE
3a/1a4, COCOOCTBYIOIINX
Pa3BHUTHIO HAYAIIbHBIX
HABBIKOB HAYIHOTO
HCCIIeIOBaHUS.
OcymiecTBisieT OUCK, cOOp U
aHaJIu3 UH(popmanuu,
He0OXOIUMOM ISl pelIeHus
MOCTaBIICHHOM
SKOHOMMYECKOU 3a7a4H.
OcymiecTBisieT BHIOOD
COOTBETCTBYIOIIETO
anreOpanvdecKoro
WHCTpYMEHTapus,
HEO0OXOUMOTO TSI
MIPOBEJICHUS PacUCTOB U
00pabOTKH MOTyYCHHBIX
JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOM 3a/1a4ei.
AHaNIM3UpyeT Pe3yabTaThl
pacdeToB, 00OCHOBBIBATH
MOJTy9EeHHBIC BHIBOJIBI.

CurcTeMHO MPUMEHSIET METO/1bl KOJIMYECTBEHHOTO
aHaIM3a U MOJICIMPOBAHUS JUISl BEIPAOOTKH
ONTHUMAJIBHBIX PELIEHUH B chepe SIKOHOMUKHU U
yIpaBIEHUS.

OrnepupyeT anreOpandecKuMu
MCTOJaMHM aHaJIu3a
KOJIMYCCTBCHHBIX
XapaKTePUCTHK U3y4aeMOro
o0bekTa. Mcnonb3yer
MIpHUEMBI KJaccu(uKaIum,
CHCTEMaTH3alUH 3HAHUI Ha
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JTan ocBOCHHUSA

Kpurepuii
IToxa3zaTean oneHNBaHUSA

KOMIIETeHIIUH OlLleHUBAHMS
OCHOBE JIOTHUECKOT 0
MblilieHus. [Ipumensier
COBPEMEHHBII
MHCTPYMEHTapUi JIMHEUHON
anreOpsl 711 aHATIM3a
SKOHOMHUYECKHX MPOOIIEM.
OIIK-3.2.2 Jlaet onpenesieHne OCHOBHBIX
dopmMupoBaHUE MOHATUI U METOJI0B
HEOOX0AUMOro oL JUHEHHON anreOpbl IS
YPOBHS DopMyIUPYET OCHOBBI TEOPUH JIMHEHHON pACUeTa PARTHIHEX
alIre6pandecKoii 1 anreOpbl, HEOOXOAUMBIE JUIs PELICHUs B —
TeOMETPHYECKOi (PMHAHCOBBIX U IKOHOMHUYECKHX 3a/1a4.

IIOJICOTOBKH JIJISI
ITOHMMAaHUs OCHOB
TEOPUH
BEPOSATHOCTEN U
MaTeMaTHYeCKOM
CTaTUCTHKH,
SKOHOMETPHKHU.

XapaKTEpUCTHK B 3a7a4ax
SKOHOMUYECKON TEOPUU U
TEOPUH yIIPABICHUS.

Pemraer ontuMu3anoHHEIC 3aJa4u C
HCIIOJIb30BAHUCM allllapara JIMHEMHOMN anre6pLI.

Hcnons3yeTr anropurmsl
ONTUMH3ALINY JIMHEHHON
anredpsl ISl ONpeIeIeHUs
ONTUMAaJIbHOTO MOBEICHUS B
COOTBETCTBYIOLIEH
SKOHOMHUYECKOU CUTYAIUH.

[Tpumensier anredbpanyeckue MOJIENH AJIs aHAIU3a
COCTOSIHUS M TIPOTHO3a Pa3BUTHSI SKOHOMHUYECKHUX

MPOIIECCOB.

CTpouT 3KOHOMHKO-
MaTeMaTHIEeCKHE MOJICITN
po0JIeM, BO3HUKAIOIINX B
MHUKPO U MaKpO SKOHOMHKE.

4.3.2 TunosBbie OLCHOYHBIE CPEACTBA

Hoanwiii kKomMnaexm oyueHOYHbIX MAMepuaios ons NPOMENICYMOYHOU AMMeCmayuu npe()cmaeﬂeH

6 Ilpunooscenuu 1 PIUL

Hixkajna oneHUBaHUA

HpI/I OLCHUBAHUUN PEC3YJIbTATOB aTTCCTAILIMU MCITOJIb3YCTCA CIICAYIOIIAA MIKaJIa OICHOK!

100% - 90%
(oTHMuHO)

Ortanel

BJIaACHUC

MPOrpamMMOH,

YBepenHoe
IIpakTrueckue
chopMupoBaHBl  Ha
CaMOCTOSITEJIbHOMY HECTaHIaPTHOMY PEIICHUIO MPAKTUYECKUX 3a/1a4

KOMIIETCHIINH, MPENYyCMOTPEHHBIE o0pa3oBaTenbHON
chopMupoBaHbl Ha BBICOKOM YypoBHE. CB0OOIHOE
MaTcpualioM, BBISIBJICHUC MCKIPCAMCTHBIX CBsI3Eil.
BJIQJICHUEC TOHATUHHBIM  almapaToM JIUCHUTLIAHBI.
HaBBIKU npodeccuOHaTBLHON JEeSATEIbHOCTH

BbICOKOM  ypoBHe.  CrnocoOHOCTH K

89% - 75%
(xopor10)

Ortanel

IpOrpaMMon,
BOCIIPOM3BENICHHE YYEOHOrO Marepuala.
npodeccrnoHaIbHOM
chopmupoBaHbl. [IpUCYTCTBYIOT HaBBIKM CaMOCTOSITEIILHOTO PEUICHUS
MIPAKTUYECKHX 33/1a4 C OTJCJIbHBIMU 3JIEMEHTaMH TBOPYECTBA.

KOMIIETEHIIMHM,  IPEeAyCMOTpPEHHbIE  00pa3oBaTeNbHOM
c(hOpMHUPOBAHBI JIOCTATOYHO. [JeranbHoe
[TpakTHueckue HaBBIKU

JACATCIIbHOCTH B 3HAYUTEILHOMI MEpe
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Otanbl  KOMIIETEHLUH,  NPEIYCMOTPEHHBIE  00pa3oBaTeNbHON
nporpamMMoi, c(opMHpOBaHbl Ha MHHHMMAJbHOM YypoBHe. Hamnuue

74% - 60% MUHUMAaJIbHO JIOITYCTUMOTO YPOBHS B YCBOEHMH y4e€OHOIO MaTepuana,
(YOOBJETBOPUTENBHO) (B T.4. B CAMOCTOSTEIBHOM DELIEHMHM MPAKTUYECKHX  3ajad.
[IpakTrueckue HAaBBIKU npodeccuOHATBLHON JIEeATEIIbHOCTH
c(hopMHUPOBaHBI HE B TTOJIHOW MEpeE.
Oranel ~ KOMIIETEHIMH,  NPEAYCMOTPEHHBIE  00pa30BaTEIbHOMN

porpaMmoii, He chopmupoBanbl. HeocTaTouHbl YPOBEHb YCBOCHUS
MOHATUIHOTO amnmapaTa W Hajauuue (parMeHTapHbIX 3HAHUU IO
muctumiuHe. OTCYTCTBHE MHUHUMAIBHO JOMYCTUMOIO YpPOBHS B
) CaMOCTOSITEJIbHOM PEIIEHUM MpakTUdeckux 3anad. I[IpakTtuueckue
HaBbIKU Npo(heCCHOHATILHON AeSITEeILHOCTH HE CHOPMUPOBAHBI.

meree 60%
(HeyIOBJIETBOPUTEIIHHO

Onenka oOydJaromierocss MpuU TECTUPOBAHWU BO BPEeMsl TMPOBEACHHUS TEKYIIEro KOHTPOJIS
onpexensercs 6amnamu B quanazone 0-100 %. Kpurepuem olieHnBaHUS NPU MPOBEICHUHN TECTUPOBAHMSI,
SIBJIIETCS KOJTMYECTBO BEPHBIX OTBETOB, KOTOPHIE /1ajl CTYJCHT Ha BOMPOCHI TecTa. [Ipu pacuere konnuecTBa

0aJIOB, MOJYYSHHBIX CTYACHTOM I10 UTOT'aM TECTHPOBAHMS, HCIOJIB3YETCs clenytonias Gopmyia:
B
b= 5 X 100% ,

rac b — xonu4decTBO 6aHHOB, MOJIYYCHHBIX CTYACHTOM IO UTOTraM TCCTUPOBAHUS,
B — xonmudaecTBO BCPHBIX OTBECTOB, JaAHHBIX CTYJCHTOM Ha BOIIPOCHI TECTA,

O — o0111ee KOJTUYECTBO BOIPOCOB B TECTE.

Onenka 00yyaromierocss BO BpeMst IpOMEXyTOUHOH aTTecTally ONpeAessieTcs: OlleHKaMu
«O1imyHO» / «Xopomo»/ «Y 1oBiIeTBOpuTensHO»/ «Hey10BIeTBOpUTENBHOY.
Jnist aucuuruiiH, (JOpMON UTOTOBOTO OTYETA KOTOPBIX SIBJSIETCS 3a4€T, IPUHSTHI CIIETYIONINE

cootBeTcTBUA: 60% — 100% — «3auTeHO»; MeHee 60% — «HE 3a4TCHOY.

4.4. Metonn4yeckne MaTepuabl

«IIponenypa olleHUBaHUS PE3YJIHTATOB O0YUEHUS, XapaKTEPU3YIOLIUX ATanbl ((OPMUPOBAHUS
KOMIIETEHIINH, OCYILIECTBIISIIOTCSI B COOTBETCTBUH C [los10’)KE€HHEM O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH U
npoMexyTouHoi arrectanuu cryaentoB B ®I'b6OY BO PAHXul'C u Pernamentom o OanibHO-

peTuHroBoii cucreme B Bonrorpaackom nunctutyte ynpasnenus - punuane PAHXul Cy.
5. MeToauyeckne yKazaHus JJisi 00y4alOUIUXCS M0 OCBOEHHIO JUCIUNIMHBI

5.1. PexoMeHgauum 1o nNJIAaHUPOBAHUIO BPeMEHH, HE00X0AUMOI0 HA U3yYeHUe TUCUUNIMHBI

[TnanupoBaHue BpeMEHHU, OTBOJUMOIO Ha U3y4YE€HUE TUCIUILINHGI «JInHeiiHas anredpay, siBiseTcs
BA)XHBIM STAalloM OpraHW3anuy y4eOHOW M CaMOCTOSITETbHON paboOThl KaXKIOTO CTYJEHTA, IIOCKOIBKY OT
PaBHOMEPHOCTHU paclpe/iesieHns yueOHo Harpy3Kku Oy1yT, B KOHEUHOM MTOT€, 3aBUCETh PE3yJbTaThl €r0

HTOTOBOM aTTCCTalluu. AKTI/IBI/ISaHI/IH yqe6H01“4 JACATCIIbBHOCTHU JIMIIb B IIEPUOA CCCCHUHU, ITPU OTCYTCTBUU

45



TEKYyILIEH NeATETbHOCTH B T€UEHUE YIEOHOIO CEMECTpPa, YBEITMUMBACT HArpy3Ky Ha CTYACHTa B HECKOJIBKO
pa3. O0bEM HM3yyaeMoro Martepuana, pacCCUMTaHHBI Ha BECh CEMECTp, TPYJHEE OCBOMTH 33 KOPOTKHUMU
MIPOMEXYTOK BPEMEHH, UTO, 0€3YCIOBHO, CHIYKAET KaUeCTBO MOJIYyUYEHHBIX 3HAHUI.

OcCHOBHBIE pEKOMEH/JAllMY 110 OPraHU3alK y4eOHOM AesITeNbHOCTH CTYACHTa B TEUEHUE ceMecTpa
U B IEPHOJ CECCHU MOKHO 0003HAYUTh CIIETYIOLIIUM 00pa3oM:

1. Kaxnomy cTyaeHTYy HEOOXOOUMO CTPEMHUTHCS K PAaBHOMEPHOMY paclpeiesieHUI0 BPEMEHH IpU
M3YYEHUU TEM JUCLUUTUIHHBI.

2. B mporuecce 00yueHus: CTyA€HT HE JOJKEH OIpPAaHMYMBATBCS JIUILB MOCEIIEHUEM JIEKIIUOHHBIX U
CEMHMHAPCKUX 3aHATHHA. Ha nexkuumsx ciexyer akTMBHO BOCIIPUHMMATH MPEUIaracMylo JIEKTOPOM
nHPOPMALIMIO, YYacTBYSl B JAMCKYCCHAX, 3a/laBasi BOIPOCHI JIEKTOPY, OCOOEHHO B Cilydae, €CiH
HOBBI MaTepuan JOCTaTOYHO CJIOKEH s noHuMaHus. llocerieHue ceMHUHApOB SBISIETCA
OTJIMYHON BO3MOYKHOCTBIO JUISl CTYACHTa IIPOJEMOHCTPUPOBATh CBOU 3HAHUSA U IIOBBICUTH, TEM
caMbIM, CBOM PEUTHHI MO AAHHOM aucuuIuiMHE. 1lo3TOMy Ba)XHO NMOMHMTBH, YTO 3aHATHS IO
JUCLMIUIMHE HY>)KHO HE TOJBKO IOCEIIaTh, HO U HMCIOJb30BaTh BECh IOTEHLIMAT HMEIOLIUXCS
BO3MOXKHOCTEH C LI€IbI0 MOJyYEHUsl 3HaHUM, 00JIalaHusl HaBbIKaMH HCCIIEA0BaTENsl, YIPOIICHUS
UTOTOBOW aTTECTALUU IO JUCLUILINHE.

3. [lns MONMHOLEHHOTO M3y4YeHUs AMCLMILIMHBI CIENYET BBIACIUTH HE MEHEE ABYX JAHEHW B HENEINIO,

IMOMHMO ayAUTOPHBIX SaHHTHfI, JJIs CaMOCTOSTEIbHOMN pa6OTBI IO OCBOCHHUIO TCMAaTUKH OJAHHOI'O

Kypca.
CTpykTypa BpeMeHH, He00X0AUMOI0 HA U3yYeHHe JUCHUTINHBI

DopMa U3y4eHUs JUCLUTIIINHEI Bpewmsi, 3aTpaunBaeMoe Ha

M3y4YeHHE AUCLUUILUIMHEL, %
W3yuenune 1urepaTyphl, pPeKOMEHIOBAHHON B yUeOHOM IMporpamme 20
Pemenne 3a7a4, MpakTHYECKUX YIPAKHEHUH U CUTYAIIOHHBIX IPUMEPOB 60
W3yueHue TeM, BBIHOCHUMBIX Ha CAMOCTOSTEIbHOE PACCMOTPEHHE 20
Hroro 100

5.2. PexoMeH1anMu 10 NOATOTOBKE K MPAKTHYECKOMY (CEMHHAPCKOMY) 3aHATHIO

[IpakTueckoe (ceMUHApCKOE) 3aHATHE — OJHA W3 OCHOBHBIX (OPM OpraHu3aluu y4eOHOTro
mporecca, MpeJacTaBisouias co0oi KOJUIEKTHUBHOE OOCYXKAEHUE CTYJIEHTAMU TEOPEeTHUECKUX U
IIPAKTUYECKHUX BOIIPOCOB, PEIICHNE MPAKTUYECKUX 3aJa4 0]l pyKOBOJACTBOM Ipenoaasareisi. OCHOBHOU
LENBI0 MPAKTUYECKOTO (CEMHUHAPCKOTO) 3aHATHS SBISIETCS MPOBEPKA TIIYyOHHBI MOHUMAHUS CTYIECHTOM
M3y4aeMoi TeMbl, y4eOHOTO MaTepuaja U YMEHUS U3JI0KUTh €0 COJAEP)KAaHUE SICHBIM M YETKUM SI3BIKOM,
pa3BUTHE CaMOCTOSATENBHOIO MBIIIJIEHUS M TBOPYECKOM aKTUBHOCTU Yy cTyleHTa. Ha mpakTuueckux
(ceMuHapCKUX) 3aHATUAX MPEIOIaraeTcs paccMaTpuBaTh HanOosIee BaKHbIE, CYILIECTBEHHBIE, CIOXKHbBIE

BOIIPOCHI KOTOPBIE, HAUOO0JIee TPYIHO YCBAaUBAIOTCS CTyAeHTaMu. [Ipu ’TOM rOTOBUTHCS K MPAKTUIECKOMY
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(ceMUHApCKOMY) 3aHSATHIO BCErJa HYXHO 3apaHee. [1oAroTtoBka K MPaKTHYECKOMY (CEMHUHApPCKOMY)
3aHATHIO BKJIFOYACT B ce0sl CIIeAyIoIIee:
e 00s3aTe/IbHOC O3HAKOMJICHHE C TUIAHOM 3aHSTHs, B KOTOPOM COJICPIKATCS OCHOBHBIC BOIPOCHI,
BBIHOCHMEIC Ha 00CYKIICHUE;
® M3y4YCHHE KOHCIIEKTOB JICKIIHI, COOTBETCTBYIOIINX Pa3/ieJOB yUeOHUKA, y4eOHOTO ToCcoous;
e paboTa ¢ OCHOBHBIMU TEPMHHAMH (PEKOMEH/IYETCSI UX BBIYYUTH);
® U3yYCHHE JOMOJHUTEIBHONW JUTEPATYPhl MO TEME 3aHATHS, Jejas MPU 3TOM HEOOXOIUMBIC
BBINKUCKU, KOTOPBIC IOHAI00STCS TIPU 00CYKICHUH HA CEMUHApE;

e (opMyIMPOBAHKE CBOETO MHEHHUS 110 KaXKJJOMY BOIIPOCY M apTYMEHTHPOBAHHOE €ro 000CHOBAHMUE;

® 3amKCh BO3HHKIIMX BO BPEMsI CAMOCTOSITENIbHOM pabOThl ¢ yUeOHUKAMU U HAyYHOU JIUTEPATyphI
BOIIPOCOB, YTOOBI 3aT€M Ha CEMUHAPE MOIYYNUTh Ha HUX OTBETHI;
e oOpamieHue 3a KOHCYJIbTalluel K MpernoaBaTeiio.

B npouecce cemuHapckux 3aHATUHN MO AMCLUIIIIMHE CTYACHT JODKEH aKTHUBHO BOCIIPUHUMATD,
OCMBICJIUBATh U YIIIyOJIATh MOJYyYEHHYI0 HHPOPMAIHUIO, peliaTh NpakTUYECKUe 3a1a4u, OBJIa1€BaTh
npodeccnoHanbHO He0OX0oAUMBIMH yMeHUsIMU. [IpakTudeckoe u 1abopaTtopHoe 3aHsATHE — 0cobas,
cneunpuyHas A By3a popma yueOHoU paboThl. Llenbio ceMUHApCKOTo 3aHTHS SBISIETCS YIITyOleHue u
KOHKpEeTH3alusl 3HaHUHM U pa3BUTHE HABBIKOB CAMOCTOSATEIBLHOTO aHaJIN3a BOIPOCOB 10 HanboJee
BaYKHBIM U CJIOKHBIM TeMaM y4eOHbIX KypcoB. Ha 3aHsTHM npenogaBaTesib OCYLIECTBIIIET KOHTPOJIb 3a
CaMOCTOSITEeNIbHOM paboToi cTyneHTa B TeueHue cemectpa. Ero pe3ynbraTsl GUKCUPYIOTCS B y4eOHBIX

KypHajiaX, a 3aTEM B KOHIIC CEMCCTpA ABJIAOTCA OCHOBAHUCM [JId MMOJTYHYCHUS 3a4CTa.

5.3. PexoMeHAaIUM MO U3Y4YEHUIO METOANYECKUX MAaTEPUAJIOB

MeTOI[I/I‘IeCKI/Ie MaTCpUaIbl IO AUCHUIIIIMHE MTO3BOJIAIOT CTYACHTY ONTHUMAJIbHBIM O6p330M
OpraHU30BaTh MPOLECC U3YUYECHUS JAaHHON NUCUUIUIMHBL. MeToan4ecKue MaTepUalibl 10 JUCLUIUIMHE
MIPU3BAHBI IOMOYB CTY/ACHTY MOHATH CeNU(UKY U3ydaeMOoro MaTepruaia, a B KOHEUHOM HTOTe —
MaKCHMAaJIbHO IIOJIHO U KaYECTBEHHO €ro0 OCBOUTH. B mepBy10 ouepeb CTYACHT JOKEH OCO3HATh
NpeAHa3HauYeHUE METOANYECKUX MAaTEPHAIIOB: CTPYKTYPY, LI€TH U 3a7a4l. B pazzene, nocBsILIEHHOM
METOJIMYECKHM PEKOMEHIALUAM 110 U3YUYEHUIO JUCLUIIINHBI, IPUBOAATCS COBETHI 110 INIAHUPOBAHUIO U
OpraHusanuvu HCO6XO)II/IMOFO JUIA U3YUCHUA JUCHUIIJIMHBI BDEMCHU, OIMMCAHUC IMMOCIIEA0OBATCIIbHOCTHU
JeHCTBUI CTyIeHTa («CLIeHApUi U3yUeHHsI TUCIIUILTUHBI» ), PEKOMEHAIMH [0 paboTe ¢ TUTEpaTypOl, COBETHI
10 TIOJITOTOBKE K 9K3aMEHY U Pa3bsCHEHHUs 0 TIOBOLy PabOThI C TECTOBOM CHCTEMOM Kypca U Hal
JIOMAITHAMH 3aJaHUSAMU. B 11e710M TaHHbIC METOUYCCKHUE PEKOMEH IAIMK CIIOCOOHBI 00JIETYNTh U3Y4YECHUE

CTYACHTAMU OUCHUIIJIMHBI U IIOMOYb YCIICINHO CAATb 9K3aMCH.
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N3yueHne METOOMYECKHX MATEpUajOB CTAaBUT CBOECM LENbI0 OKA3aHUE IIOMOIIM CTYyJIEHTaM
SKOHOMMYECKHUX CIIEHUATbHOCTEN aKaJeMUH B OpraHU3alMi UX CaMOCTOSITENIbHOIM paboThI 110 OBJIAJAECHUIO
CHUCTEMOU 3HaHWH, YMEHUN W HABBIKOB IO JUCHUIUINHE «JIMHEHas anreOpa» B o0ObemMe JEHCTBYIOMEH
nporpamMMsl. Ota pabora TpeGyeT He TOJIBKO OOJIBIIOro YIOPCTBA, HO U YMEHHUs, 0€3 KOTOPOIo 3aTpaTa CHUl
U BPEMEHH He JaeT AOJDKHOro 3 dexTa. YnTaTh, MOHUMATh IPOYUTAHHOE U PUMEHATH €0 MPaKTHYECKU
— BOT B Y€M CyTh YMEHHUS pabOTaTh C METOANYECKIMHU OCOOUSIMH.

Oco0oe BHHMMaHuE HEOOXOIUMO YIEIUTh NpPaKTHUKyMy. PemieHue 3amau sBiseTCsS JIydIIUM
CIOCOOOM TBOPUYECKOTO0 NPOHUKHOBEHHSI B MaTeMaTHUYECKYI0 UCTHHY. UTOOBI Hay4YnThCs pelaTh 3ajadu
TOT'O WJIM MHOTO TUIIA, PEKOMEH/IyeTCsl CHayasla U3y4YuTh IUIaH PEIIeHus B 001eM BUE (QITOPUTM), 3aTeM
paccMoOTpeTh MIPUMEpP pealu3aliy IJJaHa B KOHKPETHOM Cllydae, pelIuB IIpU 3TOM He MeHee 3 — 5 3a1a4 u3
Yyycla MpeAIaraéMbIX I CaMOCTOSATENIBHOIO pPEIICHHs. BakHOM mo3unuen sBISeTCs TAKXKE TO, YTO
OCHOBHBIM HaBBIKOM Ipo(deccroHana sBJIAETCS YMEHHE CaMOCTOSTEIbHO paboTaTh C JIUTEpaTypod B
Ipolecce PelIeHns] KOHKPETHOH MPOOIIEMBI.

Koneuno, oOmmx peuenToB JUIsl peHICHUS pPa3sHOOOPa3HBIX 3ajad HE CYIIECTBYET, OJHAKO
PEKOMEHTyEeM IPUIECPKUBATHCS CIETYIOIIUX COBETOB:

e BHMMAaTEIbHO U3YUYHUTE LIEIIb, IOCTABICHHYIO B 33/1a4€; BBIABUTE, KAKUE TEOPETUUECKUE ITOJIOKEHUS

CBS3aHBI C JAaHHOM 3aJa4€il B [IEJIOM MJINM HEKOTOPBIMU €€ 3JIEMEHTAMH.

e He cnenyer npuctynaTh K pelIeHUIO, HE 00yMaB YCJIOBUS U HE Hail/id IJ1aHA PEILCHUSs.

e [lompoOyiiTe BBIACTUTH B JAHHOW 3ajaue CEpUIO0 BCIIOMOTATENBHBIX 337ay, MOCIIEA0BAaTEIFHOE
penIeHne KOTOPhIX MOXKET IPUBECTH K yCIEXY.

e OrmpenenuB anropuT™M pELIEHUS, pPEATU3yHTe €ro, IPOU3BEAUTE MPOBEPKY MOIYUYEHHOIO
pe3yapTaTa ¥ €ro aHajIus3.

e OueHb yCHEmHBIM ObIBAaCT MPUMEHEHHE (DYHKIIMOHAIBLHO-TPAPHIECKOTO METOAA.

e Ecnu pemuTs 3a1a4y He yaeTcs, 0053aTeIbHO 00paTUTECh K MPETIO1aBaTeINI0 32 KOHCYIbTAIHEH.

5.4. PexomMenanuu no padore ¢ JuTEepaTypoii
OueHb BaXHYIO POJIb UTPAET BHIOOP yUueOHOM IMTEPATypbl U METOANYECKUX ITocoOuil. JXKenaTenbHo
IIPUIEPAKUBATHCS 3TUX YUCOHUKOB IIPU U3YUEHUHU BCETO Kypca, TaK Kak 3aMeHa MOYKET PUBECTU K yTpaTe
JIOTUYECKOM CBS3H MEXAY OTIEIBHBIMU TEMAMHU.
B nocnennue rogpl cpein CTyAEHTOB SKOHOMHUYECKUX CIHEIUATbHOCTEH 0CO00H MOMYJISIPHOCTBIO
MIOJIB3YETCS CIIEYIOIIAs JIUTepaTypa:
1. Beicmas matemartuka aiist skoHomucToB. / [lom.pen. H.ILI. Kpemepa.-M.: FOpaiit, 20011.
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2. TlpakTuKyMm 10 BBICIICH MaTeMaTuke Aiist skoHomuctoB. / [Toa.pea. H.IL. Kpemepa. —

M.: YOpaiir, 2011.

Wzydast marepuan mo y4eOHUKY, CleQyeT MEepeXOAUTh K CIEAYIONIEMY BOIPOCY TOJBKO IOCIE
MOHUMAaHMsI TPEABIYIEro, BBIMOJHAS BCe HEOOXOIuMble BbhruMcieHHs. Ocoboe BHUMaHUE CIEIyeT
oOpatate Ha ompejeNieHue OCHOBHBIX MOHATHI. Heo0xoaumo moapoOHO pa3dbupaTh MPUMEPHI, KOTOPHIE
MOSICHSIFOT TaKHUE OMPEICIICHHS, © YMETh CTPOUTh aHAJIOTUYHBIE TPUMEPBI CAMOCTOSTeNbHO. [Ipy n3ydeHnn
MaTepHaa 1o y4eOHHKY IMOJIe3HO BECTH KOHCIICKT, B KOTOPBIN PEKOMEHTyeTCs BBIITUCHIBATH ONPEACIICHUS,
(bOopMyYIHPOBKH TeopeM, GOpMyJIbl, ypaBHEHHUs U T.I. Ha MosSX KOHCHEKTa ClIeAyeT OTMEYaTh BOMPOCHI,

BBIJICJICHHLBIC AJI IMOJIYYCHHA KOHCYJIbTAlUU ITPCIIOAaBaTCIIA.

5.5. CoBeTnl 10 MOATOTOBKE K IK3aMeHY (3a4eTy), KOHTPOJIbHOII padoTe

DyHIaMEHT MaTeMaTUYECKUX 3HAaHUMN 3aKja/IbIBAeTCs HA JIEKIMOHHBIX U CEMUHAPCKUX 3aHATHIX,
a TaKKe MPU MOATOTOBKE K HUM. ByKBaJIbHO C MepBOro CeHTSIOpsi HEOOXOIUMO BhIPAOOTaTh CEpPbE3HOE
OTHOIIICHHE K KOHCIIEKTY 110 JIMHEHHOI anredpe. OH AOKEH B IOJIHOM 00beMe CoJiepKaTh ONpeIeIeHuUs,
TEOPEMBI U BBIBOJIbI OCHOBHBIX (pOpMYII Kypca. 3anuc TOJKHbI OBITh aKKypaTHBIMU. He Hy>KHO 3a0bIBaTh,
YTO OHU JIEJAOTCS JUIsl TOTrO, YTOOBI BIOCIEACTBUM C HUMHU paboraTh. Bce Teopembl U QakThl HY>KHO
IIOHSTb, a IIOHAB, YMETh UX CAMOCTOSTEIBLHO 10Ka3bIBaTh. [IpounTaB 10Ka3aTenbCTBO KAKOW-TO TEOPEMBI,
BOCIIPOM3BECTH 3TO JOKA3aTeNIbCTBO HA Oymare 0e3 KOHCIIEKTa UJIH yueOHHKa.

[lomHUTE, 4YTO yMEHHME pemaTh 3aJaud  SBJISIETCS  CIEACTBHEM TIIyOOKO  TOHSATOTrO
COOTBETCTBYIOIIETO TEOPETHUECKOTO MaTepraia. Y4eOHHK Hy>KHO HE IMPOCTO YATATh, @ M3y4aTh; OCHOBOMH
3allOMMHAHUs SBISIETCS TOHMMAHUE, 3HaHUE 3a0bIBaeTCsl — IIOHMMAaHME HMKOIZA; IOBTOPEHUE —
Ba)KHEHIIEe CpelICTBO, IMperoTBpallaroniee 3a0blBaHMe; HEOOXOAMMO BbIpabOTaTh  MPUBBIUKY
CHCTEMaTHYECKOW CaMOCTOATENbHOM paboThl, «HaTaCKUBAaHHE» K SK3aMEHY HJIM 3a4eTy JaeT CIadblil u
MMOBEPXHOCTHBIN PE3YJIbTAT.

Jlig ycrielnHoM caadu 3a4eTa U 3K3aMeHa CTYACHT JOJDKEH 3HaTh HAau3yCTh JJOCTaTOYHO COJIMIHBIN
o0beM TeopeM, hopMyJ, anropuTMoB, Mojienell. He oTknapiBas mpolece 3ay4nBaHus Ha MOCIEIHUE TPU
JHS Tepes SK3aMEHOM, MOATOTOBKA JI0JKHA BECTHUCH C MEPBBIX JEKUUil. ByaeT oueHp Xxopouio, eciiu Bbl

3aBezieTe ce0e JIMUHBIN CIIPaBOYHUK U OyETe €ro peryyiipHO U3ydaTb, HOMOIHSSI HOBBIM MaT€pUaJIOM.

6. YueOHas iuTepaTypa u pecypcbl HHGOPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn «HTEepHeT,
yueOHO-MeToAn4ecKoe odecrneyeHne CaMoCTOATeIbHOM PadoThl 00YyYAKIIMXCH 0 AUCHHUILINHE

«J/IuHeiiHas aaredopar».

6.1. OcHoBHas JuTEpaTypa.
1. Beicmas MaTeMaTuka it SKOHOMUYECKUX CIEIUATBHOCTEH: YYCOHUK U MTPAKTUKYM / TIOJ] PE/I.

H.III. Kpemepa. - 3-e uzn. - M.: U3a-Bo FOpaiir, 2011.
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2. Maremaruka Juisi 5)KOHOMHCTOB: OT ApU(PMETHKHU 10 IKOHOMETPUKHU: yueO.-CIpaB. mocodue / moj
pen. H. ILI. Kpemepa. - 2-e uzn., nepepad. u nom. - M.: U3a-o KOpaiir, 2011. - 646 c.

3. PyKOBOJCTBO K pellIeHuIo 3a/1ad 1o BeIcIeil MmareMaTuke: yueb. nocodue / Kacssinos B.U. - M.: U3x-
BO [Opaiit, 2011.

4. Jlunelinas anrebpa M aHaTUTHUYECKas reoMeTpus: yue0. mocobue / MuxaneB A.A. - M.: Akanemus,
2013.

5. JluneitHas anrebpa [DIEKTpOHHBIN pecypc]: yueOHoe mocoOue-DIeKTPOH. TEKCTOBIE JaHHBIC /
CaparoB: Hayunas kuura, 2012, pexxum noctyma: http:// www.iprbookshop.ru/6293.— 3bC
«IPRbooks», mo mapoto.

6. PyKOBOJCTBO K pEIICHHUIO 3a/1a4 10 BBICIIEH MaTeMaTtuke: yael. mocodue / M.: U3n-Bo FOpaiit; U]
FOpaiit, 2011.

6.2. lonoJiHUTEILHAS JIUTEPaTypa.

1. Manyrun B.A. Marematuka aiis s5koHoMHCTOB: JInHeliHas anrebpa. Kypc nekmuii. — M.
OKCMO, 2006. — 224 c. — (Bsicmiee 3xoHOMUYECKOE 00pa30BaHHE).

2. Jluneninas anre6pa. Yacte 2 [D7eKTpOHHBINA pecypc]: yueOHoe mocoorne— DIEKTPOH. TEKCTOBBIE
nanaeie, OBC ACB / CII6: Cankr-lIletepOyprckuii  rocyaapCTBEHHBIM  apXUTEKTYPHO-
cTpouTenbHbld yHUBepcutetT, 2014, pexxum pocryma: http:// www.iprbookshop.ru/30007.— 3bC
«IPRbooksy, mo mapouto.

3. Janko ILE., ITonos A.I'., KoxxeBuuxosa T.4., Jlanko C.I1. Beiciiast maTremMaTrka B ynpaxHEHHSIX
u 3aga4dax. — M.: Onukc, 2007.

4. KonemaeB B.A. Marematuueckas skoHomuka. -M.: KOHUTH, 1998.

5. ConomoBuukoB A.C., babaiinieB B.A., bpaunos A.B. Maremaruka B 3koHOomuKe. Y1-3. - M.:
dunance ¥ cTaTUCTHKA, 1998.

CnpaBoYHMKH

1. CnpaBouHuk 1Mo MmaTeMatuke s skoHomucToB / [lox.pen. B.M. EpmakoBa. -M.: Beiciias mkona,
1987.

2. JlomaraukoB A.W. KpaTkuii 5KOHOMUKO-MaTeMaTHuecKuii ciioBape. -M.: Hayka, 1987.

3. Boanes B.I'., HaymoBuu A.®. Martematuueckuid ciaoBapb Bbicuie mkoibl. -M.:M3ganne MIIH,
1988.

4. Bsiroackuit M., CipaBoyHuK 110 Bbiciiei marematuke. -M.: Hayka, 1987.

6.3. YuyeOHO-MeTOqUYECKOE OOecTiedeHHe CaMOCTOATEIbHOH padoThl.
3agaHus 111 CaMOCTOSTEIPHOM Pa0OTHI BKIIOYAIOT B CE0S1 KOMIUIEKC aHATUTHICCKUX 3aJJaHuH,
BBINOJIHEHHE KOTOPBIX IperonaraeT TIaTeaIbHoe H3yuyeHne yueOHO — METOIMYECKOH JTUTepaTypsl,

npe;[ﬂaraeMoﬁ B 1.6 ((yLIC6HO-MCTOIlI/I‘-ICCKOC n I/IH(bOpMaL[I/IOHHOC obecrieueHue JUCHUIIIINHBID . 3a,E[aHI/I${
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MIPEJOCTABIIAIOTCS Ha IPOBEPKY Ha OyMakHOM Hocutene. [IpeanoxeHnble 3aqanus 0opMIIIOTCS B

Me4aTHOM BHJIe (BO3MOXKEH PYyKOIMCHBIN BapuaHT), popMe aHATUTHYECKUX TaOIHIl ¥ TPaQUIECKUX CXEM.

HpaKTI/I'-IeCKI/Ie 3aaHus C OTBETAMHU U IPUMEPLI PCIICHHUA 3aJa4 K CCMUHApaM 110 BCEM TEMaM

KypcCa IpUBCACHELI B rnocoonn: Briciiasg MaTeMaTHKa JJIA DKOHOMUCTOB: ITPAKTUKYM / mona pen.

H.III. Kpemepa. - 2-e uzn., nepepad. u gon. - M.: KOHUTU-IIAHA, 2010. - 477 c.

C TecTOBBIMHU MarepurajaMu 1o AUCHUILIMHE JIS HaHHOﬁ CIICHHUaJIbHOCTH MOXHO O3HAKOMUHTBHCA

o axpecy http://i-exam.ru (caitt HUM monutopunra kauectsa o0pa3zoBaHusl).

10.

6.4. HopmaTuBHBIE MPaBOBbIE JOKYMEHTDI.
He npedycmomperui.

6.5. UnTepHeT-pecypchbl, CIPABOYHbIE CHCTEMBbI.

OO6pa3zoBaTenbpHBIN MaTeMaTHIeCKui caiT - http://old.exponenta.ru/educat/links/l school.asp.
Caiit HUM moHuTOpHHIa KauecTBa 00Opa3oBaHUs 1-€Xxam.ru.

DNeKTpOHHBIN yueOHbIH 1IeHTp «Pe3onbBeHTay http://www.resolventa.ru/.

OO6pa3zoBarenbHbIi MaTeMaTHUYECKUN caiT www.matburo.ru.

MaremaTuyeckuii caiit http://www.math.ru/ - Ha caiiTe nmpeacTaBIeHbl KHUTH, BUICO-JICKIIUH,

3aHUMaTeJbHbIE MaTeMaTUYeCKHe (PAaKThI, pa3IMYHbIC IO YPOBHIO U TEMATHUKE 33]1a4ul, UICTOPUHU
U3 JKU3HU MAaTeMaTUKOB, o(uIMalbHBIE TOKYMEHTH MUHHCTEpCTBa 00pa3oBaHMs M HAYKH,

HE0OXOAUMBIE B padoTe.

Copr@Mail http://soft.mail.ru/subcat _list.php?ps=0&cat=179&lic=3&osid=0 — Ha  caiite

npejacTaBieHa pyOpuka «DJEKTPOHHbIE W3JaHUA», TAe Bbl cMoOXXeTe O03HaAaKOMHUTHCS C
AIIEKTPOHHBIMU  Y4eOHUKAMHU, DSHUUKIONEIUSMH, CIpPaBOUYHUKaMU. YacTb 3IIEKTPOHHBIX

pPeCypCOB MOKHO CKa4aThb Ha calTe Kak IIJ1aTHO, TaK U OecIuaTHO.

EcTtecTBeHHO-HAaYyuYHBbIH mopTaJ http://en.edu.ru/ - 3To MareMaTHUeCKuil TOpTajl, Ha KOTOPOM

BBl HaleTe JII000H MaTcepHrall 10 MATCMATUYCCKHUM AUCHUIIIIMHAM.

JeKTPOHHAsE OMOJMOTEeKa MeXaHMKO-MaTeMaTudeckoro ¢akyiabrtera MIY wum.

M.B.JIomonocoBa http://lib.mexmat.ru/helpdesk.php - B anexkTpoHHOl OHOIMOTEKE MeXmara

MI'Y comepKuUTCsi HECKOJIBKO THICSY KHUT 110 MaTeMaTHKe, (PU3HKe, KOMIBIOTEPHBIM U JPyTUM

HayKaM. BuOimoTexa peryispHo MONOTHSIETCS.

OO0pa3ubl penieHusi 3a/1a4 1Mo Bbicuieil MaTemaTtuke http://reshebnik.ru/solutions/.

Boicmias matematuka http://mathelp.spb.ru - caiit coaepkur jekiuu, yueOHuku on-line, web-

CCPBUCHI 11O BBICIIICH MaTeMaTHKE B nomouib CTyICHTaM.
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7. MaTepnaJbHO-TeXHHYECKOEe U POrPaMMHOe o0ecreyeHne JUCIUIITHHbI

MarepuanbHO-TEXHHYECKOE 00ecTIedeHNe TUCIUIIMHBI BKIIIOYAeT B ceOsi:
» JlexumoHHBIE ayJUTOPUH, 000PYTOBAaHHBIE BUICOMPOSKIIMOHHBIM 000PYI0BaHUEM IS TIPE3CHTAIIHIA,
CpeICTBaMU 3BYKOBOCIIPOU3BEICHHSI, SKPAHOM;
» [llomemieHus Ui MPOBEICHUS CEMUHAPCKUX M MPAKTHUECKHX 3aHATHI, 000pyIOBaHHBIE y4eOHOM
MeOebIo.
» JlucumrmHa moanepkaHa COOTBETCTBYIOIIMMH JIMIIEH3MOHHBIMU IPOTPAMMHBIMH TIPOTyKTaMU:
Microsoft Windows 7 Prof, Microsoft Office 2010, Kaspersky 8.2, CIIC I'apanTt, CIIC KoHcynbTaHT.
ITporpammMHbIe cpeacTBa oOecrieueHHs yueOHOro mpolecca BKIIOYAoT:
» Ilporpammsbl mnpe3eHTanmonHoi rpadpuku (MS PowerPoint — s TOATOTOBKM ClalAoOB H
MPE3CHTAIINN );
» Texkcrobie penakropsl (MS WORD), MS ECXEL — aiis Tabiun, quarpamm.

By3 oOecrneunBaer kaxxaoro oOydvaromerocsi pabo4uM MECTOM B KOMIIBIOTEPHOM Kiacce B
COOTBETCTBUH C 00BEMOM M3Y4aeMBbIX TUCIHILUINH, 00ECIIEYMBAET BBIXO/] B CETh MIHTEpHET.

[Tomemennss UIE  CaMOCTOSTENBHOH — pabOTBl  OOydYarOMMXCSl  BKIIIOYAIOT — CJIEIYFOIIYFO
OCHAIIICHHOCTh: CTOJIbl ayAUTOPHBIE, CTYJbs, JOCKH ayAUTOPHBIC, KOMIIBIOTEpPHI C MOAKIIOUYEHUEM K
JIOKaJbHOM CeTH MHCTUTYTA (BKJIOYasi MpaBOBbIE ccTeMbl) U VIHTEepHeT.

Jns u3ydeHuss ydeOHOM IMCUMIUIMHBI HCIONB3YIOTCS aBTOMATH3MpPOBAaHHAS OMOIMOTEUHas
nH(pOpMalLlMOHHAsI CUCTEMa U 3JIEKTPOHHbIE OMOJIMOTEUHBbIE CUCTEMBI: «YHHUBEpCUTETCKas OMOIMOTEKa
ONLINE», «DnexkrpoHHo-0nOmmoTeyHas cuctema u3naatenbcTBa JIAHBY, «OnekrpoHHO-OnOmMoTeuHas
cuctema wu3aarenscTBa «lOpaiity, «OnexkTpoHHO-OnbnMoTeunas cuctema I[PRbooks», «Hayunas

anekTpoHHast 6udarorexka eLIBRARY» u ap.
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8. lIpuaoxenne 1. (@OC)

DoH/IbI OLIEHOYHBIX CPEACTB MPOMEKYTOYHOM aTTeCTAMHU MO AUCHUILVIUHE «J/InHeliHas ajredopay»

BapuaHTbhl KOHTPOJIbHBIX Pa0oT (MpUMEpPHbIE 3aJaHUA)

KonTpoabnas padora Nel

r > |
i 1. BeluncauTs onpenenures. 4. Haiitu oOpaTHy10 MaTpUIy U BBIIIOJHUTH |
| |
: 23 -1 =2 MPOBEPKY, YMHOXHB €€ Ha UCXOIHYO. :
| 31 5 2 |
: 2 -1 2 3 331 |
| 4 1 2 =2 7 6 2 |
I 79 2 I
| |
| 2. Haiitn 00paTHYIO MaTpPUILy U BBIIIOJIHUTH 5. Pemts cucremy ypaBHEHUNH METOIOM |
| |
| IIPOBEPKY, yMHO)KI/IB;)e ;Ia IiICXOIlHYIO. Kpawepa. |
: 7 6 2 3| = Sy +2x3 =4 |
| |
: 79 2 4x) +5xp +x3=-8 |
: —3x 1~ 4x 3= -1 :
' 3. Pemnts cucremy meronom Iaycca. 6. HaiiTu panr MaTpuLbl. |
: 2x1 — X +3JC3 —2)C4 =-3 2 1 3 -1 :
| |
I x1+2x2—x3+3X4=5 3 -1 2 0 :
| |
: 2x1 +3xp +2x3 —x4 =—1 1 3 4 =2 :
| 3xp +xp —x3+x4 =3 4 -3 1 1 |
| |

KonTposbHas paGora Ne2
1. Pemnth cucteMsbl IMHEMHBIX ypaBHEHUN MeTo10M ["aycca.
2x,+3x, +4x;, =1
2x,=3x,+x,—x, =5

3x,—x,+x;,=2

a) 0) <x,+x,—x,+x,=1

5x, +2x, +5x, =3’
3x,—2x,=6

X, —4x,-3x;, =1

2. Jloka3aTh, uTO BEKTOPHI &, b, ¢ 06pas3yioT Gasuc NpocTpaHCTBa R U IPECTABUTH BEKTOP d B

BHIC IMHEIHOH KOMOMHALIHK BeKTOPoB. @ = (3,1,3)b =(2,1,0)¢ =(1,0,1)d =(4,2,1).

3. Pemuth cucremMy TMHEHHBIX ypaBHEHUH MAaTPUUHBIM METOAOM (C IOMOIIBI0 OOpAaTHON MaTPHIIbI)
x +x, =1
2x,=0
—x, +3x, +x;, =1

4. Haiitu XapakTepucTUYeCKHe YHUCIa U COOCTBEHHBIE BEKTOPHI INHEHHOTO oniepaTopa

(mpeoOpa3oBaHMsl) ¢ 3aJaHHOW MaTPULIEH:
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KonTtpoubHas padora Ne3

1. Pemuth MMPOU3BOACTBCHHYIO 3a/1a1y Fpa(bI/I‘ICCKI/I 1 TaOJIUYHBIM CHUMILICKC — METOJ0M.

L. F(x,x,)=4x +6x, > max F. =192 Pemenue:
2x,+x, <64 XI": 24
X, +3x, <72 x, =16
x, <20 X, =x,=0
X,%, 20 X, =4

1.2. Komnanusi Ipou3BOANUT MOJKU JJIi BaHHBIX KOMHAT JBYX pa3MepoB — A u B. AreHTtsl mno
MPOJIaYKe CUMTAIOT, YTO B HEJIEITIO HA PBIHKE MOXKET ObITh peanu3oBaHo a0 550 momok. J{ms kaxaoi
MOJIKK TUMa A TpebyeTcst 2M? MaTepHaia, a 1S oKy tuna B — 3m? matepuana. Kommanus Moxer
nonyuutsh 10 1200 M? Matepuana B Heelro. JIJisi H3roTOBJICHHUSI OIHOM MOJIKK THIa A TpebyeTcs
12 MUH MaIlIMHHOTO BPEMEHH, a JIJISl U3TOTOBJICHUS O{HOM MOJIKHU ThTa B — 30 MuUH; MallinHy MOKHO
ucnonb3oBath 160 vac B Hememo. Ecnm mpuObUTE OT TpOJaXu MOJOK THMa A cocTaBiseT 3
JICHEe)KHBIX €IMHUIIBI, a OT TOJIOK TUMa B — 4 5eH. ef., TO CKOIBKO MOJOK KaXKIOro THIA CIETyeT

BBIIIyCKaTh B HEJENIO?

MaremaTtudeckas MOJCJIb 3a1a4n. Pemenmue:
F(x;,x,) =3x, +4x, > max F,.. =1750 {x =450,x, =100,x, =x, =0,x, =1200}
X, +x, <550

2x, +3x, <1200
12x, +30x, <9600

2. Pemnth TPaHCIOPTHYIO 3a/1a4y.

B1 B2 B3 B4 3amac

Al 9 5 7 8| 60
A2 1 10 9 2 50
A3 2 4 5 3 50
3aka3z| 20 40 70 30
- 40 20 -
Pemienne |20 - 0 30| F, =670
- - 50 -

KonTpoasnas padora Ned
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1. HaiiTu 1 mocTpOUTh Ha KOMIUIEKCHOM TJIOCKOCTU MHOXECTBO TOUYEK Z, YOBJIETBOPSIOIIUX YCIOBHUIO
|z+1-3i|=2.

z, 5’z -z,
2. JInst TaHHBIX KOMIUIEKCHBIX YMCEN Z| U Zp BBIUUCIUTG z| + 25, 2 — 223, z,+2,, -, ——2,
z,  2i-3zz,

21:3+2i,22:1—i.
3. Jlns 1aHHOTO KOMILIEKCHOTO YHCJIA Z a) HAlTH |z|; 0) HAliTH apryMeHT z; B) 3aIUcaTh

TPUTOHOMETPHYECKYIO (GOPMY Z; T') BBIYMCIIMTS z'2; J) HAlTH Bee 3HAYeHus Yz U M300pasuTh X Ha
KOOPJMHATHOM IIOCKOCTH: z=+/3 +i .

KonTpoabnast pabora NeS

24

—-1+5i

(2+3i)V2

1. BeunciauTh 3Ha4YCHUE BBIPAKCHUSA:

2. PemmTh KBaApaTHOE ypaBHEHHE Z° — (3 +i )Z +4+3i=0.

3. JlaHbl Tpu MOCIeI0BaTENbHBIE BepIINHBI napamuienorpamma A(-1;2), B(1;-3),C(4;0). Haiitu:
3.1. ypaBHeHue croponsl AD;
3.2. ypaBHenue BbicoThl BK, onymiennoi u3 Bepunnasl B Ha ctopony AD;
3.3. nnuny BeicoThl BK;
3.4. ypaBHenue nuaronanu BD;
3.5. TaHreHC yriia MeXIy JTUaroHasIMH MapajuiesiorpaMma.
4. CocTaBUTh KAHOHHUYECKOE YpaBHEHHE: 3JUIMIICA, €C/I O0JIbIlask MOJyOoCh PaBHA 5 M KOOPIUHATHI

onHOTro U3 GokycoB F(4, 0). HaliTu 3KCIIEHTPUCHUTET.

KonTposbnast pabora Ne6
1. PemuTs 3a1auy IMHEWHOTO IPOTPAMMHUPOBAHUS:
F=2x+y — max
x+y<5
y<3
x,y20

(1+i) (1+2i)

2. HaiiTu MOysib KOMIUIEKCHOTO YHCTa Z = e
+1

, IPEIBAPUTEIBHO YIIPOCTHB.

3. Bamansl Bepiunbl Tpeyroabauka: A(0;3), B(-2;-1), C(4;1) . Haiitu:
3.1. ypaBHeHUE CTOPOHBI AB;
3.2. ypaBHeHue BoicOThl CH;
3.3. nnuny BeicoThl CH,

3.4. ypaBHenue Meauans CM,
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3.5. xocunyc yria mexay npsmeiMu CM u CH.
4. CocTaBUTh KAHOHMYECKOE YpaBHEHHE: JUINIICA, €CIIU O0JbIIas IOJYOCh paBHA 5 U KOOPIUHATHI
onHoro u3 ¢okycos F(4, 0). HaliTu 3KCIIEHTPUCHUTET.

5. Bamucatpb ypaBHEHHE TUIOCKOCTH, poxosiei yepe3 Touky M (1;1;1) u ocs Oy .

-1 1

6. Haiitu paccrosiaue ot Touku A(1;0;0) mo npsimoit £ : XT = % =%.

7. danbl KoopAUHATH BepiuH nupamunsl ABCD: A=(1, -3, 2), B=(2, -1, -1), C=(3, -4, 3), D=(3, 4, 5).
Haiitu: anmuny pebpa AB; yroa mexny pedbpamu AB u AD; ypaBHeHHE TIpsMOii AB; ypaBHEHHE

mi1ockocTi ABC; ypaBHEHHE BbICOTHI, OMYLIEHHON U3 BepiinHbl D Ha rpanb ABC, 00beM nHUpaMubl.

Bonpochl K 3a4eTy:

I. MaTpuusl.

. OcHOBHBIE OIpeAeNeHUs: MaTpulla NpsAMOYrojbHas M KBaJapaTHas, MaTpHULa-CTPOKa U MaTpula-

CTOJ'I6CII, HYJICBasd U CAMHUYHAA MaTpHrla.

. JleiicTBUsT Han MaTpuLlaMU: MPOW3BENEHHWE MAaTpULlbl HAa YHCIO, cyMMa (pa3HOCTh) MaTpHII,

IMPOU3BCACHUC NBYX MAaTpPHUL], TPAHCIIOHUPOBAHHUC.

. ObparHas mMaTpuia: e€ BBIYUCICHUE, IPOBEPKA MPABHILHOCTH HAX0XKICHHS.

. Panr marpunel. MeToas! BBIYMCIIEHNS paHra MaTpuibl. Teopema 0 paHre MaTpuLbl.

I1. Onpenenurenn.

. OHpeI[CJ'II/ITeJ'II/I BTOPOTI'O IIOPsAAKA, BBIYMCICHUC.

. Onpenenurtenu TpeThero nopsiika MeTo1bl BEBIYUCICHUN.

5
6
7.
8
9

MuHopsI 1 anredpandeckue JTOMOTHEHMS.

. CBolicTBa OnpeAeIUTENCH.

. TeopeMH 3aMCHICHUA U AHHYJIMPOBAHUA.

10. Teopema Jlannaca.

II1. Cucrembl JIMHEHBIX YPABHEHHIA.

10. OcHOBHBbIE MOHATHS: IMHEHHBIE YPABHEHUS, CUCTEMbI JIMHEWHBIX YPaBHEHUH.

1

1. Pemenue CHUCTEMBI, CUCTCMbI COBMCCTHBIC 1 HCCOBMCCTHBIC, OHpe,Z[CJIéHHBIe n HeOHpeILCJ'IéHHBIC.

12. DxBUBaNEHTHBIE IPEOOPA30BAHUS CUCTEMbI TMHEHHBIX YPaBHEHUH.

13. Meron Taycca pemeHuss cuCTeMbl 7 JIMHEHHBIX YpPaBHEHUH C 7 [EPEMEHHBIMU: Cllydau

HECOBMECTHOCTH, H@OHpCHGJ’IéHHOCTI/I n OHpeﬂeJ'IéHHOCTI/I CHCTCMBEI.

14. Pemenue cCUCTEM JIMHEHHBIX YpPaBHEHHUH B MaTpUYHOU (hopme (MeTo 1 0OpaTHOW MaTpHIIbI).

15. ®opmynsl Kpamepa pemieHus: CUCTEMBI 71 TMHEWHBIX YPABHEHUH C 71 IEPEMEHHBIMHU.
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16.

17.
18.
19.
20.
21.
22.

—_— = O 00 N N W B~ W N =
N

[a—
\S]

14.

15.

16.

17.

13.

14.

Panr cucremsl nuHeitHbIX ypaBHeHul. Teopema Kponekepa — Kanemnu.

IV. JIuneiinbie oneparopbl. KBagparuunsie ¢popMbl.

Onpenenenne JMHEHHOTO ornepaTopa. MaTpuia JUHEMHOro onepaTopa.
CoOCcTBEHHBII BEKTOpP M COOCTBEHHOE YHCIIO JTMHEHHOTO orepaTopa.
ANTopUTM NOKCKA COOCTBEHHBIX YUCEN U COOCTBEHHBIX BEKTOPOB.
Omnpenenenne KBaapaTHIYHON (HOPMBEI.

Martpuiia kBaipaTUHYHON (OPMBL.

Kputepuu 3HakoonpeeieHHOCTH KBaAPATHUHBIX (HOPM.

Bonpocshl K YK3aMeHy

DneMeHTbl MaTPUYHOMN aJIreOphl.

DJIeMEHTBI TEOPUU ONPEACTUTEIIEH.

Peuienue u ncciie1oBaHUE CUCTEM JIMHENHBIX YPABHEHU.

JIuHeitHbIe onepaTopsl.

KBanparuunsie (GopmblI.

OnpenenieHne TMHEHHOTO TPOrPAMMUPOBAHUS.

DKOHOMMKO-MaTeMaTH4€eCKasi MOJEJIb IIPOU3BOJICTBEHHON 3a/1auH.

Kanonunueckast, o01ast 1 cranapTHeie pOpPMBI IOCTAHOBKU 3aJayud JMHEWHOTO MPOTrpaMMHUPOBAHUSI.

Teopernueckrie OCHOBBI PELICHUs 3a1a41 JTUMHEHHOTO IIPOrPAMMHUPOBAHMS.

. I'pado - ananmTrueckuii METOT pemeHus 3aa491 JTUHEHHOTO TPOrpaMMHUPOBAHUSI.

. AHanuTHyeckuit CUMIIJICKC-MCTOA PCHICHUA 3aaadyun JIMHEWHOTO nporpaMmMupOBaHH. OcHoBHBIC

stanbl. Kputepuii onTUMaabHOCTH OMOPHOTO IJIaHA.

. Tabnuunas popma CUMILIEKC-METO/1a PEIICHUs 3aaul TMHEHHOTO MTPOrpaMMHUPOBAHUSI.

13.

dopMynrpoBKa TPAHCIOPTHOW 3amadyv. MaTpulia IUIaHUpOBaHUs TepeBo30K. llemeBas ¢yHKIUS
TPAHCIIOPTHOM 3aja4yu. MeTox HauMEeHbIIEH CTOMMOCTH HAaX0KI€HUS OIIOPHOIO IJIaHa TPAaHCIIOPTHOMN
3a/1a4M.

Pemenue TpaHCIOpPTHOM 3a7jaun METOJIOM NMOTEHIMAIOB. Kputepuili onTUMalbHOCTH B TPAHCIIOPTHOM
3a1a4e. AJITOpUTM yJIy4dlIeHHs OOpHOro miaHa. [{uki nepecuera.

Onpenenenre KOMIUIEKCHOTO yKcia. MHuMas equauna. KoMiuiekcHast i0CKoCTb.

@®opMbI 3aNKUCU KOMIUIEKCHBIX YHCeIl: anredpanyeckasi, TPUroHOMeTprU4ecKas, oKa3aTeabHas.
Anrebpanueckue oOnepalud C KOMIUICKCHBIMH YHCIAMH: CJIO0KEHHE (BBIYMTAHUE), YMHOXCHHE
(nenenwue), BO3BEJCHHUE B CTENIEHb (M3BJICUECHUE KOPHS).

Meton ananutudeckoi reometpun. Crucrema KoopauHat. Bekrops! Ha miockoctu. KommaeapHocTs
BEKTOpOB. Onepanuu ¢ BEKTOpamu.

CkansipHO€ nIpou3BeieHne BEKTOpoB. CBOICTBA CKaJSIpPHOrO Npou3BeAcHUs. PaccTosiHre Mexay

TOYKaMH.
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15.
16.

17.

18.

19.

20.
21.

22.

23.
24.
25.
26.

Oouiee ypaBHeHue npsiMoii. KaHoHHYeckoe ypaBHEHHE MIPSIMOIA.

VYpaBHeHHE MPSIMOM € YIIIOBBIM KO3()(PHUIIMEHTOM, ypaBHEHHE IPSIMOM «B OTPE3Kax», ypaBHEHUE
IPSIMOM, IPOXOASILIEH Yepe3 TOUKY NEPIEHINKYIISIPHO 3aJaHHOMY BEKTODY.

HopmanbHblii 1 HalTpaBIsAOMINAKA BEKTOPHI IPSIMONA. YTOI MeXAy NMpsAMbIMU. B3auMuoe
pacrosoKeHUe IByX NpsMBIX. PaccTosiHuE OT TOYKU A0 TIPSIMOH.

Kpussie Broporo nopsaka. OkpyxHocTb. Dmuurc. ['unepOona. [lapadona. Kanonnueckue
ypaBHeHUs1. OCHOBHBIE CBOWCTBA.

AHanutuyeckasi FeOMeTpUs B IPOCTPAHCTBE. Y PaBHEHHE IJIOCKOCTH MPOXOASIIEH Yepe3 TOUKY
NEPIEHIUKYIJISIPHO JAHHOMY BEKTOPY. Y paBHEHHE INIOCKOCTU NIPOXOSAIIEH Yepe3 TPU TOUKH.
O6miee ypaBHeHHUE MIIOCKOCTH. MccemoBanre 001ero ypaBHEHUS MIIOCKOCTH.

VYpaBHEHHE IIIOCKOCTH, IPOXOIALIEHN UEPE3 TOUKY NAapalIeIbHO IBYM BEKTOpaM. YTOJI MEXIY
IUIOCKOCTSIMU. PaccTosiHME OT TOUKH /10 MJIOCKOCTH.

Kanonunueckoe ypaBHEHUs NPSAMOM B IIPOCTPAHCTBE. Y paBHEHUE NPSMOI MPOXOAAIIEHN Yepes3 IBe
3aJJaHHbIE TOYKH.

OOu1ee ypaBHEHHE NPSIMOM KaK JJMHUU TIEpeceueHHst IBYX MIIOCKOCTEH. YTOJI MEXAY NPSMBIMHU.
B3aumHoe pacnonoxeHue npsiMbix B IPOCTPAHCTBE.

VYron Mexay npsiMOi U TNIOCKOCTHIO. PaccTosiHUE OT TOYKHM 10 IPSAMOM B IIPOCTPAHCTBE.

Paccrosaue MCXKAY CKPCIIMBAOIIUMHUCA ITPSAMBIMH.

IIPOMEXXYTOUYHOE 1 M TOITOBOE TECTUPOBAHMUE I10 KYPCY «JIMHEMHASL AJITEEPA»

BAHK TECTOBBIX 3AJIAHUI

YpaBHeHHe NPSIMOH HA MJIOCKOCTH
TecroBble 3a1aHus 1151 CAMOKOHTPOJIA

1. VYkaxure BEpHOE COOTBETCTBUE MEXIY Pa3IMYHBIMU BHIAMH YPaBHEHHUS MIPSIMON U UX
dbopMoii 3amucH.

®OPMA 3AIINCHU YPABHEHUE IIPSIMOM

U y-yi = k(xx) j’ VYpaBHEHHUE NPSMOH C yTIIOBBIM
2 |Ax + By +C=0,42+B2#£0 K03 (HULIUEHTOM K.
3 |y=hketb ’ L‘ YpaBHEHHE NPAMOi,

y—y, _x—x OPOXOJALIEH Y€PE3 TOUKY
4 Y-y -1 M, (x;, y;) ¢ 3aJJaHHBIM YTJIOBBIM

ko3 unuenTom K.

S |Ax+By+Cz=0 ’7‘
‘ TiYo 1 ab#0 — }IpaBHeHI/Ie IpsSIMOH,

a b MIPOXOAALIeH Yepe3 ABe TOUKU M (X,

vi) u M (x5 y2), €CIU X; £ X2, V1 F V2.

1 O6utee ypaBHEHHE MPAMOIA.

58



e (i
j YpaBHEHHE NPSIMOI1 B OTPE3KaX.

Heobxonumoe 1 1ocTaToOuHOE YyCIIOBUE MapalieIbHOCTH NPSAMBIX C YTIOBBIMU

ko uumentamu k; u k;:
[

ki + k=0
R

C ki k =+
C kk =

Heo6xoauMoe 1 10cTaTOYHOE YCIOBUE MEPIEHANKYIISIPHOCTH MPSIMBIX C YTIIOBBIMU

koddurmentamu k; u k:

" k=k
"tk
kgz — i
r k,
"kt k=1

Paccrosame d ot Touku M(xy, 1y) 1o npsimoit Ax + By + C = 0 Beraucinsercs mo ¢popmyiie:

Ax o + By, + C |

r AT + B?

~ d=4x,) + By, +C

r d=| 4x, + By, +C|
| Ax, + By, +C|

d=
- J4* + B>+ C

VYT70BBIM KO3 GHUIIMEHTOM TPSMON Ha3bIBACTCS |
ocu OX.

yIJla HaKJIOHA 3TOU MPSIMOM K

CocraBbTe ypaBHEHUE MPSAMOU, mpoxosiiei yepe3 Touky A(3; —2) nox yriom 135° k ocu OX

B BUJ€E y = kx + b. BBeaure 3Hauenus ku b: k =

b=

CocraBbTe ypaBHEHHE MPSAMOA, Ipoxosien yepes Touku M;(3; 1) u M,(5; 4) B Bune o0riero
ypaBHeHus npsimoi Ax + By + C = 0. Beenure 3Hauenus 4, B, C:

A=l ,B=1 ,C=
YKaxkuTe ypaBHEHUs IPSMBIX, apajuIeIbHbIX NPsAMOM y = 3X +7.
X ¥
T3
L y=3x-27
y_x*_
9 3
3x+2y—-6=0
6x—-2y+13=0
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9.

10.

11.

12.

13.

14.

15.

16.

Bribepure ypaBHEeHHE, ONKCHIBAIOIIEE MPSAMYI0, H300pKECHHYIO Ha PUCYHKE
'y

¥

73 1,

X
[ 3x+2y+6=0
[ 3y-2x=1
r _iz + }5 =1
- % + % =1
Cpeu npsMBIX YKaXKHUTE TEPICHIUKYIISPHBIE.
L 3x—2p+7=0
L 1 +8y-9=0
" bx+4y-5=0
L 2 43y-6=0

JIBe mpsiMble 3a1aHbl YpaBHEHUAMH )y = 2x + 3 u y = —3x + 2. HailTh OCTpbIi yros MExX1y
THMH MPSAMBIMH (B Tpagycax). OTBET BBEAUTE IEIBIM YHUCIOM 0e3 yKa3aHUsl pa3MEPHOCTH.
Bsenute oTBerT:

Haiitu paccrosiHue Mexay napauieabHbIMU OpsMbIMK 3x +4y —24=0u3x +4y+ 6=0.
OTBeT BBEAUTE LIEIBIM YHCIIOM.
Beeaure otBerT:

Onpenenuts, kakue Tpu u3 Touek 4 (1; 4); B (-2; 1); C (-1; 7); D (3; 1) nexxat Ha 0AHON TIPSIMOIA.

A
B
e
"D

Croponbl AB, BC u AC tpeyronsauka ABC 3a1aHbl COOTBETCTBEHHO YPaBHEHUSMU
4x+3y-5=0,x—-3y+10=0,x -2 =0. Onpeaenuts AI1UHY CTOpOHHI AB.
OTBeT BBEAUTE LIETBIM YHCIIOM:

CocraBpTe 00111ee ypaBHEHUE NPSAMOIL, Tpoxoasuieit uepes Touky M (—2; —5) u
napajuienbHoi npsamon 3x+4y+2=0, B Buge Ax + By + C = 0. Beenure 3nauenus A, B, C:

Al sl ol

CocraBbTe 0011lee ypaBHEHUE NPAMOIL, poxoasuieil uepe3 Touky M (—2; —5) u nepneHauKyIsipHOi
npsimoit 3x+4y+2=0, B Buae Ax+By+C=0. Beenute 3nauenus A, B, C:
60




PR

17. Boibepute ypaBHEHHS MPSAMBIX, IPOXOAIINX Yepe3 T. A (4; 3) U OTCeKaroImux oT
€YTroJIbHUK IUIOIIA/bI0 3 KB. €11

KOOPpAWMHATHOI'O yIJld

Xy
273
2y
-——+—=1
I 4
X
_+"_=]
372
2x ¥
!
3 4

18. V3 Hauana KoOpAMHAT MPOBEAEHBI JIBE€ B3aUMHO NEPIIEHIUKYJIIPHbIE IPsIMble, 00pa3yolIne ¢
npsMoii 2x + y = 5 paBHOOeApeHHBIH TpeyroapHUK. Haiiaure miomans 3Toro TpeyroJibHUKa.

OTBeT BBCIUTEC LICJIBIM YHUCJIOM:

Kpussblie BTOpOro nopsiaka

TecToBbIE 3aJaHUA JJs CAMOKOHTPOJIA

1. Vkaxwurte BepHOE COOTBETCTBUE MEXKIY KPUBBIMHU BTOPOTO MOPSAJIKA U UX KAHOHUYECKUMHU

YpPaBHEHUSAMU.
oy

2 7! | =
2 ¥y _

X2+ =R | j
y? = 2px | i

2. VpaBuenue Bropoii crerniean Ax? + Cy? + 2Dx + 2Ey + F =0, roe A? + C2 # 0 COOTBETCTBYET:

OKPY’KHOCTH, €CJIN ‘

OJIIUIICY, €CJIN |

runepOoie, eciu |

napabose, eciiu |

3. BriOparb ypaBHEHHE OKpPYKHOCTH, ITPEICTABICHHON HAa PUCYHKE:

61



? .__,--"'_ _"H-.\_R
R N\
l.'II
| O A \
2 01: I
._‘.1 I ;___.'.
1 4 :_5_,/
. +32=9
[ 2 2
(x—4)2+(y—2)2=9
AP (r+2)2=9
L 4R -22=9

. Haiitu xBagpar paanyca okpykuoctr x° + 2 + 16y —9 =0

BBenuTe OTBET 1IEJIBIM YHCIOM:

. Haiiti ypaBHEeHHE OKPYKHOCTH, CHMMETPHYHON C OKPYXHOCTBIO X7 + )7 = 2x + 4y — 4 OTHOCHUTEITLHO
npsiMoit x —y — 3 = 0, cpeau NpeanoKeHHBIX:

 G-9Pt(-2p-l
C 1R+ eR=1
L -5t r2)=1

. BriOpaTh ypaBHEHHE AIIIHIICA, IPEICTABIEHHOTO HA PUCYHKE:!

y
] S |
|
i
. 2 ' 8
15 X
R £ -
]
]
|
]
]
i i i I
IZ 1.2
- o T 71
9 16
x—5)2 +1)2
- (x=5)° , O ):1
16 9
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(=57 | 0+ _

9 16 1
-+ | 0-1* _
9 16

7. Omnpenenuth THII KpuBoit 9x? + 4y — 54x — 32y + 109 =0

Bsenure oTBeT:

8. HaiiTu kxBagpaT OOJBIIION MOTYOCH AIUIUIICA, (DOKYCHI KOTOPOTO JieskaT Ha ocu OX, Maasi moiayoch
2v6., paccrosuue MexIy Goxycamu 8.

BBGI[I/ITG OTBECT I CJIBIM YHCIIOM:

9. CoctaBUTh KAHOHMYECKOE YPaBHCHHUE JJUIMIICA, ITPOXOAAIICTO Y€PE3 TOUYKHU

M(e‘; %’B) HN(_A. V15

2 5 ) Y BBIOpATH €ro Cpe MPe/I0KEHHBIX

a

x-
T o ) 1

v
I0
T xX2+1012=10

T 10x2+)?=10

— 2+l

10. BoiOpaTh ypaBHEHHE THIIepOOIIbL, IPEACTABICHHON HA PUCYHKE:

YVa

]

-

ov+2F @-1
I 4 0

1
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v-2"  @+1f .
N 4 0

c+17 w-2 _
I 9 4

-1  y+2F !
I 0 4

11. HaiiTi MUHMMAJIEHYIO TIOJIYOCh THIIEPOOIIEI X2 — 4)2 + 8x — 24y = 24:

BBGI[I/ITG OTBET LCJIBIM YHUCJIIOM:

12. 1nst runep6ossl 16x? — 9y? = 144 Haiiti paccTosHEE MEXIy (OKyCaMu.

BBenuTe OTBET 1[EJIBIM YHCIOM:

13. Yepes Touky M (0; —1) u npaByro BepuiuHy rurep6osst 3x> — 4y? = 12 nposeneHa npsmast. Haiitu
BTOPYIO TOUKY IEPECEUCHUS MPSMOI C TUIIEPOOIIOiA.

BBenure KoOpIMHATHI TOUKH: X = , V=

14. BoiOpaTh ypaBHEHHS 11apa0OoJIbl, MPEICTABICHHON Ha PHCYHKE.

y=2(x+2)?
yo1=(+2)
y+1=(x-2)

I I R

y+tx-2)y=1

15. CoctaButh mpocreiiiiee ypaBHeHHE Tapa0oibl, €CIM U3BECTHO, YTO (POKYC HAXOAUTCS B TOUKE
nepeceueHus npssmMoit 4x — 3y — 4 =0 ¢ ocsto OX. BeIOpath ero u3 mpenioKeHHbIX:

I x2=4y
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x? =16y
y>=16x

V> =4x

16. BeiOepute cpenu npeyioKEHHBIX YPaBHEHUH ypaBHEHUS 1apa0oJibl ¢ BEPIIMHON B Hauajae KOOpIMHAT,

=
CHMMETPHYHO# oTHOCHTeIbHO OX M OTCEKaoIIei OT IPsAMOH y = x XOpAy AnHHOH V2.

L V> =4x
L y?=32x
a VP =—4x
L y>=-—16x

Onepamm HaJl BEKTOpaMH. CRa.Jmpﬂoe NMPOU3BECACHUE IBYX BEKTOPOB.

TecToBbIE 3aIaHUA 1JIs1 CAMOKOHTPOJIA

=
1. JlaHBI BEKTOPHI d= (-2;3; ) u b =(1; 0; 2). Ykaxute BepHOE COOTBETCTBHE MKy OIEPALHAMH HaJ

BEKTOPAMHU U UX PE3YJIbTATAMM.

a+b | -]
i-b | E
24 | =]
2d—3b | =]

3. Haiimure mmny Bexkropa AB | ecmn A(2; —4; 0)uB (9; 1; ‘\.'{'_}"):

|[4B]_[

S
5
4. VYcnosue KOJUIMHEAPHOCTH BEKTOPOB L = (ay, a), a.) u b= (by, b, b.) nmeer BUA:

a,b, =a,b,=ab, =k

a,+b, =a,+b,=a.+tb. =k

o _ Yy _%_

r bx_b}, .

2

[~p

5. BriOepure BEeKTOPHI, KOJUTMHEAPHBIE BEKTOPY d= (2;-3;-1)

T b=(5:0:2
T b =8:12:4)
" b = (—4; 6; 2)
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=

b = (6;-9;-3)

6. Bexkrop obpaszyer ¢ ocsimu Ox, Oy u Oz yrisl 0, f5, y COOTBETCTBEHHO. OTpeieinTe Kakue yrisl o, 3,
¥ MOTYT COCTaBHUTb BEKTOP.

a = 45% =60 y = 120°

a = 45% B =60 y = 90°

a=30° p=45° y=135°

BN .

o= 30°; B = 600 y = 90°

7. BriOepuTe BEKTOPHI, KOTOPBIC TApaIIeIbHBI KOOPAWHATHOM miockoctu OXY.

L d=2:7,0)
| d=0;24)
© o d=(0;-1;0)
L d=203)

8. Hansi Touku A (3;-1;2), B (1; 2; -1), C (-3; 1; 1), D (0; —6; 0). Onpenenure T
yetbipexyroyibHuka ABCD.

Bseaure oTBeT:

—

9. Bektop = (3; 4) paznoxeH Mo BEKTOpam d-= (3;-1)u b =(1; -2). Bei6epute BepHOE pasnoxkenue:

" é=d+3b
" ¢=2d-—3b
' ¢=9d—6b
T €=-2da—b
10. Hatimure pasyoxKEHHE BEKTOPa ¢ = (—4; 2; 2) o BeKTOpam d= 0;-2;-1)u b —(2 1; 0) B BUzIE

¢=nd+ mh . BBenure 3nauenust ko3(hHUIIUEHTOB 1 U 7

ol el

11. CkansgpubiM HpOI/I3Be,£[eHI/IeM JIByX BEKTOPOB d= (ay, a, a;)n fi' (b, by, b.) HazpIBaETCA YKCIIO,

o0o3HaueHHoe E’J Y BBIYHCIISIEMOE 110 (hopMmyJie:

r d-b= |.E_;| Mp; d
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~ a-5=lal-|5|sin(a5)

~ &-b=Tpgd -Mpzb

r &-5=|&|-|5|c05(cﬁ1})

- @ b= a,b,+ ayb, +a,b,

-
—
12. Ecin ¢ - yros Mesk/y HeHyJIeBbIMU BekTopaMu @ n D, To ykakute cooTBETCTBHE MEX/Ly BETHUHHOIN

= P o
a - b u Bemmunnoi Q.

d-b>o0

| =
d-b<o

| =
d-b=-0

| =

13. Haiiaure ckanspHoe mpoussesenue d = 21 — 5k u b=1+2j—3k

BBGL[I/ITG OTBECT L CJIBIM YHCIIOM:

o —
14. JlaHbl BEKTOPBI d= (1; 3;2) u b = (=1; m; 4). Tpn xaxom 3Hauenun yncaam d L b:

m ==
15. Vipoctute Boipaskenue 21 - (37— 4k — 57)
67— 8k — 107

-12
-10

I I R

10

. = = = P =
16. Haiiqute kBagpaT MOyJisl BeKTopa @ = 2b— 3¢ , Tae b u € — equnnunnie BEKTOPBHI,
cocrasisitolue yroia 60°.

OtBert BBCIUTC LICIIBIM YHCIIOM:

17. Haitnute yron A tpeyronsHuka ¢ BepummHamu 4 (—1; 3; 2), B (3; 5;-2) u C (3; 3; —1). OtBer
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BBeauTE B BUIE 15C0SA.

Bsennre oTBeT:

18. Jlansl BexTOpa a= (4,-2;-6)m b= (-3; 4; —12). Haiiqure HPE&

Bsenute OTBGTI‘
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HUTOroOBbIN TECT

1. Haiitu moayns Bektopa € = 2d — 3b e @ = (0;-3;2), b=(1;-2;0):

a) \/7
b) 25

c)5

d) 13

e)4

2. 3amucaTh ypaBHEHHE MPSAMOIL, MapajiebHON OCH OpAMHAT U MPOXOASIIEH Yepe3 TOUKY C

koopauHatamu (2;0):

a)x =2
b)y=2
)xt+ty=2

d)yx=0

e)x-y=2

2 2
3. VYpasuenue Broporo nopsjaka X + 4y“ = 4 onpenenser Ha MIOCKOCTH:

a) OKPYKHOCTb
b) runepbomy

¢) mapaboiy

d) nmpsmyro

€) 2JUIUIC

4. OmnpenenuTesb TPETHErO MOPSIAKA MOKHO BBIYUCITUTH:

a) 1Mo MpaBUIy “TPeyroyibHUKA”
b) no metoxy Cappyca

C) KaK MpPOMU3BEJICHHUE 3JIEMEHTOB TJIaBHOU

JuaroHalin

d) kak cymMMy MpPOU3BEACHUI 3JIEMEHTOB JTH000M
€ro CTpOKH (cTosdIa) Ha UX aaredpanyecKkue

JOIIOJIHCHNA.

€) METO/IaMH, YKa3aHHbIMU B BapHaHTax a), b), d)

5. Uro sBisieTcs pe3ysIbTaTOM BBIYMCIECHUS ONPEIeTUTeNs KBaApaTHOW MaTPHULIbL:

a) MaTpuIa
b) BekTOp

C) IMHEIHOE ypaBHEHUE

d) ckansp

€) CyMMa 3JIEMEHTOB TJIaBHOM TMaroHaiu

6. Ompenenute pasmepHocTh Marpuisl C, paBHOit npoussenennto marpunst A,,.,, Ha matpuny B, p

a) HE OIpEeIeNIEHO

b)(mxn)
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c)(nxp)

7. TlpowusBeneHne HEBBIPOKICHHON MaTpuIlbl A Ha 0OpaTHYIO K Heil Matpuity A-1 paBHO:

a) eAMHUYHOM MaTpuIe
b) kBagpaTHON MaTpHIe

C) TPaHCTIOHUPOBAHHOM MaTpHUIIE

-2 5 —4
8. Bewrumcnurs onpenenurens | 0 0 =2|:
-1 3 5
a)2
b) -22
c)-2

9. Meron ["'aycca ucnionb3yercs . ..

a) pelIeHNs KBaJJpaTHBIX YPAaBHECHUH.
b) BBIUUCIICHUS OTIPEACTUTEICH.

C) peleHus onpeaenEHHON CUCTEMBI

JIMHEWHBIX YPaBHCHUH.

d) HyzneBoit matpuie

€) MaTpHulle, BCE DJIEMEHThI KOTOPOM paBHBHI 1

dy-1

e)l

d) pewenus HeonpeneaEHHON CHCTEMBbI

JIMHEUHBIX YPaBHEHUM.

€) pelieHus 0001 CHCTeMBbI TUHEHHBIX

YpaBHEHUM.

10. ITpumenss meron Kpamepa uinu MaTpu4HbIi METOZ, ...

a) HaXOJIUM peIIeHHUE JII000H CUCTEMBI
JIMHEHHBIX YPABHEHUM.

b) HaxoAMM pelIeHrne OnpeIeIEHHON CUCTEMBI
JIMHEWHBIX YPaBHCHUM.

C) HAXO/IUM pELICHUE HEONpeAeIEHHOM

CHUCTEMBI JINHEWHBIX YPABHCHUM.

d) HaxoauM penieHre COBMECTHOM CHCTEMBI

JIMHENHBIX YPABHEHUN.

€) HaxOJIUM pelIeHIe HECOBMECTHON CUCTEMBI

JIMHEWHBIX YPaBHEHUMU.

11. Pemuts rpado - aHATUTHYECKUM METO/IOM 3aJ1auy JIMHEWHOTO MMPOTrPaMMHUPOBAHUS:

x;+x,<1
F = x; + 3x, & max npu orpaHIYeHIUsIX -
X7,X) >0
a)max F =1 dymax F=3

b) max F =2

c)max F=35
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12. CuMIUIEKCHBIA METOJ] MCHOJIb3YETCS JIsl PEILICHHUS. . .

a) CUCTEMBI N IMHEHHBIX YPABHEHUH C N d) TONBKO TPaHCTIOPTHOM 3a7auu.

NEPEMEHHBIMHU. o o
e) Mo0oH 3a1auu JIMHEWHOTO

b) 3agaum 00 3KcTpeMyMe PYHKITUI MpOrpaMMHUPOBAHUS.

HCCKOJIBKUX MTEPECMCHHBIX

C) TOJIBKO MPOU3BOJICTBEHHOM 3aIa4H.

13. i1 moCTpOEHHUsI ONTOPHOIO IJIaHA TPAHCIIOPTHOM 3a7a4M IPUMEHSIIOT:
a) METOJ ““CeBEpO - BOCTOYHOTO yriia” d) MeTon MUHUMATBLHOTO Tapuda
b) Meton moxbopa ¢) moboii u3 ¢) u d)

C) METOJI ““ceBepo - 3amaJHOro yria yria”

14. Kak nmpou3BoauTCs MpoBepKa Ha ONTUMAJIbHOCTh OMIOPHOIO IIaHa IEPEBO30K B TPAHCIIOPTHOMN

3amaye
a) MaTpUYHBIM CLIOCOOOM d) merozom “ceBepo - 3anmasHOrO yria”’
b) MeTOIOM MOTEHLINAIOB €) JTI00BIM U3 IePEUUCICHHBIX

C) METOI0M MUHUMAJILHOTO Tapuda

2 -3

15. Onpenenurensd paBeH

o 2)9 3)-3 4)3
1 3 -1 2
16. Ecnu A= 5 uB-= L] to marpunia C = 4 + 2B umeer BUJ

-1 5
: -1 7 5 0 5 3 7 7 4 -1 7
) 12 1 ) 7 0 ) 12 1 ) 9 1

17. MaTpwiia Ha3bIBa€TCsl HEBBIPOXKICHHOM, €CITN:

1) onmpenenuTens 2) OHa COACPKUT 3) oHa COIEePKUT 4) ompeaenuTenb

MaTpUIbl PAaBEH HYJIIO  HYJIEBOU CTOJIOCIT HYJIEBYIO CTPOKY MaTpHIlbl HE PABEH HYJIIO
18. Pazmeprocts Matpuisl C, MOTYYEHHOH B pe3ysbTaTe YMHOKEHHSI MAaTPHLBL 4, , Ha Matpuity B x>
paBHa

1) mxn 2) nxm 3y nxXp 4) pxm

x+2y=-3
19. Ecnu (x0,)9) — pellI€HnE CUCTEMBI JINHENHBIX YPaBHEHUM It 2y 5’ TOTI'J1a X1y PABHO
x+2y=
1)-0,5 2)3,5 3)0,5 4)-3.,5
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0 1 0
20. Ompenemutens | 3 2 1| pasen...

-2 1 1
1)1 2) 1 3)-5 4)5

-1 2 1 -1
21.Ecim A= uB= ,To Matpuia C =24+ B wMeer BUJ...
4 -5 0 2

—1 3 I -3 —1 3 0 1
1) 2) 3) 4)
8 -8 8 -8 4 -3 8 -8
x+2y=-3
22. Ecnu (X¢,Yo) — pEIICHHE CUCTEMbI JTMHEHHBIX YpaBHECHUI , TOrIa Xg—Yyo PaBHO...
3x+2y=5
1)-0,5 2)7,5 3)0,5 4)-7,5

23. lpsimast mpoxoaut uepe3 Touku O(0;0) u B(5;—15). Tormaa ee yrinoBoit Ko3QPUIIHCHT paBeH. ..

1)-3 2)-5 3)3 4)5

2 2
24. Ecnu ypaBHeHuUe runepOoJibl UMEeT BUJ Iy =1, To 1MHA ee NeUCTBUTEIBHON MTOIyOCH PaBHa. ..

13 2)2 3) 4 4)9

25. HopMaibHblIii BEKTOp TIOCKOCTH X + 2 + z —15 =0 nmeer koopauHaTsi. ..

1) (1;2;1) 2) (2:1;-15) 3) (1;2;-15) 4) (1;1;-15)

26. Ha PHCYHKE IPEACTABJICHA TCOMCTPUYCCKAs UILIOCTPAA KOMIUICKCHOTO YMiClIa Z = X+ ly .
¥i

o
ffl
ol Toraa TpuronomeTpuyeckas ¢opMa 3amucy dTOTO YHCIa UMEET BUI. ..
—
4 1

0 2 X
1) 242 cos = + isin 2) 4 cos ™ + isin
4 4 4 4
3) 2(COSE+ isinzj 4) 4\/§£cosE + isinﬁj
4 4 4 4
1 0 4 3
27. Omnpenenurens 2351 paBeH...
1020
3050
1)-2 2) 1 3)5 4)0 5)-9
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28.

29.

30.

31.

32.

ECJ‘II/IA:|: 3 1} I/IB:|:1 2}, TO B-24=...
-2 0 0 3

D1 2)-19 3) B 4} 2) {5 4} 5) {_5 o}

5 4 3 4 3
Eciamn 5=2-f—6-]+3-/€,T0 ld|=...
1)423 2)7 3)-1 4)\11 5) 11

ypaBHeHI/IC JIMHUU HAa pPUCYHKEC UMCCT BU/...

u

P X
1) x+y=-2 2) 2x-y+2=0 3) y=-2x-2
4) y?=-x+2 5) x=-2y
Vpasuenue 2x>+2y>+x=0 onpeaessieT Ha IIOCKOCTH. . .
1) okpy>XKHOCTB 2) npsamyo 3) runepboiy
4) mapaboiy 5) amuaric
W3 ypaBHeHnwuii: a) 2x-3y+z+1=0; 6) x+2y-6=0; B) x+3y=0 BbIO€pUTE TE, KOTOPHIE ONPEIACISIIOT
IJIOCKOCTb, NapajijiesbHyto ocu OZ.
BapuaHTh! 0OTBETOB:

1) ToJIBKO B) 2) TONBKO 0) 3) HU OJTHO

4) ToNBKO a) 5) Tonbko O) U B)

33. I'py3, Haxoasmuiics B myHKTax 4 U B HeoOxoaumo nepedazupoBaTh B MyHKTH C 1 D. B myHkTax 4 u

B numeetcs cooTBeTCTBEHHO rpy3a Ha 6 u 4 mamuH. B mynktsl C 1 D Haj0 OTIPABUTh COOTBETCTBEHHO
3 u 7 mamuH rpy3a. PaccTostHus MeX Ay MyHKTaMH B KHUJIOMETPAX yKa3aHbl B TAOJIHIIE

C D
A 80 30
B 60 90

VYkaxkuTe Takoil IJaH MEepeBO30K, MPU KOTOPOM 3aTpaThl Ha TPAHCHOPTHPOBKY Ipy3a ObLIN

HauMEHBIIMMH.

1) x4c=0 X4p=6 Xpc=3 xpp=1
2) x4c=2 x4p=4 xpc=1 Xpp=3
3) x4c=2 X4p=3 Xpc=2 xpp=4
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5) x4c=5 x4p=1 xpc=1 Xpp=3
1 213
34. Onpenenutens | 0 4 2 0| paBeH
3100
0210
1 2)2 3)4 4)0 5)3
35. Ecimu A=F 2} u B={_ 3 0}, TO 24-B=...
0 3 I 2
12 5 4 4 -1
1 2 3)0 4 5)24
LA 2l e el s
36. Eciu g=172/+ 4/- 6k, TO H — ...
1)-14 2) 14 3)22 4) 10 5) V124
37. YpaBHEHUE JIMHUU Ha PUCYHKE UMEET BUJI. ..
o/ .
1 x
-2
/
1) 2x-y+2=0  2) y=2x+2 3) y=-2x
4) y=x+1 5) 2x-y-2=0
38. Koopmunats! Gpokycos srmmca 25x>+9)y?=900 paBHHI. ..
1) F1(4;0) F»(-4;0) 2) F1(0;-8) F»(0:8)
3) F1(0;4) £2(0;-4) 4) F1(0;-2) F5(2;0)
5) F1(-8;0) £2(8:0)
39. U3 nmnockocreit:
a) 3x-2y+4=0
0) y+z+1=0
B) x-3y+z=0
BbIOEpHUTE T€, KOTOpBIE MapaiensHbl ocu OX.
BapuanTs! oTBeTa:
1) Tonpko a 2) HU OJTHA 3) Tonbko 6

4) x4c=3 X4p=3 xpc=4 xpp=0

4) TONIBKO a U B 5) TonBKO B
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40. dupma mpous3BOIUT ABE MojelIn A U B cCOOPHBIX KHI)KHBIX MOJOK. J[71s Ka)xaoro uzenus mojaenu A
Tpebyercss 3 M? IOCOK, a Ui u3Aeius Mojenu B - 4m?. dupMa MOXET MOJIYYUTh OT CBOMX
nocTaBuMkoB 10 1700 M> mocok B Hemenmro. Jiis kaxmoro manenus moxenu A Tpedyercss 12 MuH.
MalIMHHOTO BpeMeHM, a aisd u3jnenuss B - 30 muH. B Henmemo MoxHO wucnosb3oBath 160 yac.
MalIMHHOTO BpeMeHU. CKOJIbKO U3AENUN KaXI0W MoJienu clieayeT (pupme BBIMTYCKAaTh B HEACITIO IS
MOJTYYEHUSI MAaKCUMAJIbHOM MPUOBLIN, €CITH KaX10€ U3/eIHe MO A TPUHOCHT 2 JICH. €/1. TPUObLIH,

a Kaxjoe n3aenue B - 4 qeHeKHBIX eAUHUI] TPUObLTH?

1) xa=200 x=500 2) xa=200 x=300
3) x=400 xp=160 4) xa=300 x5=200
5) xa=400 x=300

41. Yrnosoit ko3 dunuent "k" u BenuunHa otpe3ka "b", orcekaemMoro npsaMom x +2-y +6 =0 Ha ocu OY

paBHBI:
1) b=6, k=2 2) b=3, k=0,5 3) b=6, k=0.5
4) b=-3, k=-0,5 5) b=3, k=2

42. Ypasuenue x° +y° —2-x —3 =0 onpeaenser Ha IIOCKOCTH:
1) mapabomy 2) npsMYy1o 3) smuuric
4) OKpYX HOCTb 5) runepboy

43. Kakoe u3 JaHHBIX YpaBHEHUHN OMpeesieT INIOCKOCTh:
a)x+2-y—-4=0
6) y° =4-x -30
B)2-x+3-y +z=0

BapI/IaHTBI OTBCTOB:

1) TonbKO Q) 2) TONBKO a) U B) 3) Bce

4) TONIBKO B) 5) HU OHO

44. Nlan napamienorpamm OABC. Bektopsr 04=(-2;3;-4), 0B=(-120) Torna BekTop oc
UMEET KOOPINHATHI. . .

BapI/IaHTI)I OTBETOB.
1) (1;-1;4) 2)(-3;5;-4) 3)(-1;1;-4) 4)(2;6;0)
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45. O6nacTh TOMYCTUMBIX PEIICHUH 3a/1aui JIUHEHHOr0 MPOrpaMMHUPOBAHHS UMEET BUJI:

X2 A

0 . > X,
3 6

Z =X,

Torna MakcumanbHOE 3HaYEHUE PYHKIIMU +7x, paBHo...

BapI/IaHTBI OTBCTOB:

)33 2)25 3)28 4)31

T .. T
Z=—COS—+isin—
46. KoMIiekcHO€E 4HCI0 3aJaHO0 B BUJIE 3 . Haiitu ero apryMeHT.

BapuaHTbI OTBETOB:

27 2r s /4
1) — 2) —— 3) —— 4) —
)3 )3 )3 )3

47. V13 Hayana KOOpAMHAT MPOBEACHBI IB€ B3aMMHO NEPIEHIMKYIIIpHbIE MTPsIMbIE, 00pa3yolue ¢
npsiMoii 2X +y = 5 paBHOOeIpeHHbIN TpeyronbHUK. HaliuTe miomaab 3Toro TpeyrojibHUKA.

a=(2;0;3), b=(-1;30)uc=(0;42)

48. BCKTOpH JIeXKaT B OJIHOM TINIOCKOCTH, €CJIU MMapaMCTp A

paBeH. ..

x+y-1=0

z—1=0 x=2y+z-7=0

49. Yroa Mexay npsiMmoun { U IJIOCKOCTBIO paBEH...

BapuaHTbl OTBETOB:

T VA T T
D= 2= = 4=
)3 )6 )4 )2

x> —4y*>-36=0

50. AcUMIITOTHI TUTIEPOOITBI 3a/1al0TCSl YPAaBHEHUSIMU. . .

BapuaHTbI OTBETOB:

X Z)y:i%x 3)y:igx 4) y==%

X

N | W
W | N

) y==+

Tecmut ouenusaromes no 100 bainvuon wikane. Bee 3adanus pasHouenHbl.
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