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1. Ilepevyenb NJIAaHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS 1O JUCHUIINHE, COOTHECEHHBIX €
IUVIAHUPYEMBIMH Pe3yJIbTaTAMM OCBOEHHSI 00Pa30BaTEJIbHON MPOrpaMMbl

1.1.  Juctmmumuaa K.M.02.01.01

"JInuerinas

CJICAYIOIINMHA KOMIICTCHIWAMU C YY€TOM 3TAIlOB:

anre6pa"

oOecrieynBaeT OBJIAACHUE

Kox srama
Kon HanmenoBanue OCBOGHILS HanMmeHnoBaHue dTama 0CBOCHUSA
KOMITETEHI[HA KOMITETEHI[HA KOMITIETEHI[NA
KOMITIETEHIUH
CrocoOHOCTh ~ IPUMEHSATH CrocoOHOCTh NPUMEHSITh
MaTeMaTUYECKUIT  HMHCTPY- MaTEMaTUYECKUI HHCTPYMEHTAPUIL
OIIK-1 ! PY1 omK-1.1 py p
MEHTapuii  JUIsl  pelICHHS
DKOHOMHYECKHX 3a1a4

1.2. B pe3ynbprare 0CBOEHUS JUCHUILINHBI y CTYJEHTOB JTOJKHBI OBITH CHOPMUPOBAHBL:

0e301acHOCTH B cOCTaBe MojipasiesieHus (CIryKObl)
A/01.5
VYuyactue B paboTe moapasaencHus: 3JKOHOMUIECKON
0€30IacHOCTH 110 KOHTPOITIO UCIIOTHEHHS 3aKOHOB,
HOPM H TIPaBHJI SKOHOMIYECKOM 3aIIUTHI
COOCTBEHHOCTH

Tpynosble aelicTBus

1. C6op uHpOpMAIIIH TIO TTOTYICHHOMY 33aJaHUIO,
aHAJIN3 JaHHbIX, HEOOXOMUMBIX IS IPOBENCHHS
KOHKPETHBIX SKOHOMHYECKHX PACUCTOB

2. O0paboTKa MaCCUBOB SKOHOMHYCCKUX JTAHHBIX B
COOTBETCTBUHM C ITIOCTABJICHHOM 3aJa4yeil, aHan3,
OLICHKA, UHTCPHPETALUA IMOJTYUYCHHBIX PE3YJIbTATOB U
000CHOBaHME BLEIBOJIOB

A/02.5
PazpaboTka npeanoKeHui I JTOKATEHOM
JIOKYMEHTAI[MH, 00CCTICUNBAIOIICH
(YHKIIMOHUPOBAHHUE CHCTEMBI YIIPABICHUS
9KOHOMHYECKOH 0€30IacHOCTH

Tpynosble neiicTBust

1. [NoaroToBKa NCXOAHBIX JAaHHBIX AJIS pacueTa
9KOHOMHUYECKUX M COLMATbHO-IKOHOMHUUECKHIX
MoKa3aTelel, XapaKTepHU3yIoLHX JeATeIbHOCTD
OpraHu3aIu
2. PacueT JKOHOMHYECKHUX U COIIMAJTIBHO-
SKOHOMHYECKHX ITOKa3aTesiell Ha OCHOBE TUIIOBBIX
METOJUK C YYETOM JIEHCTBYIOLIEH HOPMATUBHO-
IPaBOBOH 0a3bl

Kopn srana
OT®/TD/ npodeccrnoHambHbIC TEHCTBUS OCBOEHUS PesynbraTer 00y4ueHusS
KOMITCTEHITUHT
A. JlesITenbHOCTb M0 00ECIICYCHUIO IKOHOMHYECKOM OIIK-1.1. Ha YPOBHE 3HAHUM:

- OCHOBBI JIMHEMHOHN ayreOpsl,
HEOOXOoIuMbIE JJIs aHajau3a MU
OLIGHKM  HMHpoOpMalUU  TMpuU
peleHnn TUIIOBBIX
MaTeMaTHYECKHUX 3aJ1a4;

HAa YPOBHE YMEHMH:

- MPUMEHSATH armapar JUHEHHON
anreOpbl Uil pPelIeHUs TUITOBBIX
MaTeMaTHYECKUX 3a1ad;

HA YPOBHE HABbIKOB:
- HAaBBIKM NPUMEHEHMs anmapara

JMHEHHON anreOphl Ui perIeHus

TUIIOBBIX MAaTEMaTUYECKUX 3a/1a4;




2. O0beM IMCUMILUIMHBI B 324€THBIX ¢IMHUILAX ¢ YKA3aHHEM KOJIMYecTBa
AKAJICMHUIECCKUX UJIH ACTPOHOMHUYECKHUX YaCOB, BBIACJICHHBIX HA KOHTAKTHYIO paﬁoTy
o0y4yarommxcsi ¢ npemnojgasareJieM (1Mo BUIAM y4eOHbIX 3aHATHI) M HA CAMOCTOAATEJILHYI0
padoTy 00y4aromuXcss 1 MeCTO TMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NMPorpaMmMbl

O0beM TUCHHUIITHHBI
Tpynoemkocts auctmruinabsl K.M.02.01.01 "JIuneiinas anredpa” cocrasiser 2 3.e. (72 a.4.).
KonmnyecTBO  akageMHYeCKMX YacoB, BBIICICHHBIX Ha KOHTAKTHYIO paboTy ¢
npernojasarenieM (110 BUJaM y4eOHbIX 3aHATHI) U Ha CAMOCTOSTEIbHYIO pPaboTy 00y4aroLXcCs:
nexmun — 16 a.4.;
MpaKkTUYEeCKUe 3aHATUsA — 32 a.4.;
caMOCTOsITeNIbHAs paboTa — 24 a.4.

Mecto mucuuminnsl B ctpykrype OII BO

Juctunnuna «Jluneitnas anredpa» (K.M.02.01.01) otHocutcs k Mozaymo 2 "MatemaTrka
U ctatuctuka' u n3yyaercs Ha I kypce — 1 cemectp.

JucuuninuHa 0azupyercs Ha 3HAHUSX, MOJTYYEHHBIX CTYJEHTaMH B MpPOILECCEe OCBOEHUS
IIKOJIBHOM MpOorpamMmbl o npeaMety «MaremaTtukay.

JuctunnuHa «JIuHeilHas anre6pay MMeeT JIOTHYECKYIO M COJep KaTeIbHO-METOIMUECKYIO
B3aUMOCBS3b C MOCIEAYIOIUMHI JUCHUTUTMHAMU Momyins 2:

K.M.02.01.02 «MaremaTtudeckuii aHau3», 2 CEMECT);

K.M.02.01.03 «Teopus BeposITHOCTEIN», 3 ceMecTp;

K.M.02.01.04 «9xkOHOMHKO-MaTeMaTHYECK1E MOJICIIN U METOIbI», 4 cemMecTp;
K.M.02.02.01 «Maremarnyeckasi CTATUCTHKA», 5 CEMECTD;

K.M.02.02.03 «OxoHomeTpukay, 6 ceMectp.

dopma MPOMEKYTOYHON aTTECTAIMU B COOTBETCTBUU C YYEOHBIM IUTAHOM: KOHTPOJIbHAS
pabota — 1 cemecTp; 3a4eT ¢ OICHKOW 1Mo OJoKy "Marematnka" — 4 ceMmecTp; KOMILUIEKCHBIN
sK3aMeH 1o Moaymo "Monyis 2 Marematuka u cTaTUCTUKA' — 6 cemecTp

3. Conepskanue TUCHHUILVINHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM (pa3/iesaM) ¢ yKa3aHueM
OTBEICHHOI'0 HA HUX KOJUYeCTBA aKaJeMH4YeCKUX I ACTPOHOMHYECKHX YaCOB, BUJI0B
Y4eOHBIX 3aHATHI U CTPYKTYpPa JHCHHUILIMHBI

Tabmma 1.
O0bem qucHUNIMHBI (MOAYJIs), Yac. ®opma
KonrakTHas pa6ora TeKylIero
HaumeHoBaHHe TeM ol0y4aromuxcs KOHTPOJIsA
Ne n/m *
(pa3aenoB) Bcero ¢ mpenojaasarejieM 10 CP | ycneBaemocTH ,
BHAAM Y4eOHbIX 3aHATHIA NMPOMEKYTOYHOM
Ja | Jjgp | m3 | KCP aTTecTalnu
Ounas ¢hopma obyuenusn
JInHenHas anrebpa c 35lIeMeHTaMU aHAJIMTU4ECKON reoMeTpumn
Tema 1 DIEMEHTHI TEOPHUU MHOXKECTB 8 2 4 2 O, KP
Tema 2 ManI/IHLI U onpeaenuTeIn 14 4 8 2 O, KP
Tema 3 CucTeMbl THHEHHBIX ypaBHEHUN 8 2 4 2 O, KP
Tena 4 BexkTopa Ha IIJI0CKOCTU U B 16 4 ] 4 0, KP
MIPOCTPAHCTBE
Tema 5 KommekcHbie uncna 10 2 4 4 O, KP
Tema 6 OJeMeHTHI aHANUTUIECKON 16 5 4 10 0. KP
TeOMETPUHU
Bcero: 72 16 32 24




* Dopmvl mekyweco konmpons ycnesaemocmu: onpoc (0), konmponvuas paboma (KP) u op.
Conep:xkanue TUCHUINIMHBI

Conep:xkaHue JeKIMOHHOTO MaTepuaia
Jlunetinas aneebpa ¢ snemeHmamu aHarumuyeckoll 2eomempuu

Tema 1. D1eMEHTBI TEOPUU MHOXKECTB.
[TonsTHSI MHOXECTBA, CIIOCOOBI 3aaHusI U TPaQUICCKOTO MPEICTABICHUS, ONIEPAllUU HaJ]
MHOKecTBaMH. [[efiCTBUTENbHBIEC YHCIIa U MX OCHOBHBIE CBOMCTBA. MeTpuuecKoe MpOCTPAHCTBO.

Tema 2. Matpuiisl 1 OnpeaenInTeny.
OcHoBHble cBefieHus1 0 Marpunax. Omneparpn Hajg Marpuiamu. ONpenenuTeNnd KBaIpaTHBIX
Martpuil. CBoiicTBa ornpenenuteneil. O0partHast marpuiia. Panr MaTpuisL.

Tema 3. CucteMbl JIUHEHHBIX YPAaBHEHUH.

OcHoBHble IOHATHSA U onpezeneHus. Cucrtema n TMHEWHBIX YPAaBHEHUN C # IEPEMEHHBIMHU.
Merton obparnoit marpunibl 1 popmynsl Kpamepa. Meron I'aycca. Cuctema m JUHEHHBIX
YpaBHEHUH ¢ 1 iepeMeHHbIMU. CHCTEMBI IMHENHBIX OTHOPOIHBIX YPAaBHEHUI.

Tema 4. Bektopa Ha MIOCKOCTH U B IPOCTPAHCTBE.

[TonsiTuss n - MepHOro BEKTOpa U BEKTOPHOTO MpocTpaHcTBa. CKalIpHOE W BEKTOPHOE
npousBeneHue. PasmepHocTh M 0a3uC BEKTOPHOrO (JIUHEHHOro) mpoctpaHcTBa. I[lepexox k
HOBOMY Oasucy. EBkinmoBo mpoctpaHcTBO. JIuHeiinbie oneparopbl. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIE 3HAUEHUs JUHEHHOTO orneparopa. KBaapatuunsie popmel.

Tema 5. KomriekcHbIe 4Hca.

Monenn npenacTaBiaeHUsT KOMIUICKCHBIX uncel. AnreOpandeckas ¢opMa MpencTaBIICHUS
KOMIUJIEKCHBIX ~4Hcel. TpuUroHomerpuyeckas U IOKa3zaTelbHas (QOpPMBI IPEICTaBICHUS
KOMILUIEKCHBIX YHCE.

Tema 6. D11eMeHTHI aHAJTUTUYECKON TEOMETPUH.

Cucrembl koopauHar. [Ipocreiime 3amaun aHATMTHYECKOM TeOMeTpHH. AJreOpandecKue
JIMHUY TIEPBOTO MOpsAAKA. YpaBHEHHE MPSIMOI Ha IUIOCKOCTU. B3anMHOe pacnonoxeHue npsMbIX U
To4eK. AnreOpanyuecKue JUHUKM BToporo nopsiaka. OkpyxHOCTh U sruturnc. ['unepOomna u mapadoda.
IInockocTs U npsiMast B IpOCTPAHCTBE.

3agaHus NPAKTHYECKUX 3aHATHH
Jluneininas anzeopa c InemeHmamu AHAAUMUYECKOU 2eOMempuu
Tema 1. DjieMeHTBI TEOPUH MHOKECTB.

3anarwue 1
Ienb: nate 3HAHMS MOJOKEHUH M3y4aeMOrO Kypca W IPUBUTh HABBIKM NPUMEHEHUs MaTeMaTuyec-

KHX METOJIOB PEIlICHUS 3a/1a4, B TOM YHcClie, B cepe npodeccruoHanbHOM JeSITeTLHOCTH.

1. [ToBTOpeHHe onpeeecHI OCHOBHBIX OHATHI TeMbI B (hOpMe KOHTPOJIBLHOTO OMPOCa U IMPOBEpKa
CaMOCTOSATEIHHOMN paOOTHI IO BHITIOJIHEHHUIO JIOMAIITHETO 3aJaHusL.
2. PaBHBI 1 cnemyromuye MHOKECTBA:
a) {2,4,5} u{2,4,5,2}; 0) {1,2} u {{1,2}};
nadom ®) {1,2,3} u ({1}, {2}, 3}}; ) ({1,2}, 3} m {{1}, {2,3}};
3. Ilycte nansl MHOXecTBa: E = {1,2,3,4,5}, X={1,5},Y={1,2,4},Z={2,5}.

Hatitn MHOXeCTBa:
AXaY;0)XaZ)e Y;BXe (Yal)



Haoom T) X e Y)YaXeZ):nXeY):;e) X aY’.
4. Haueptuth nuarpamMmbl BeHHa, HILTIOCTPUPYIOLIUE MTOCTPOSCHUE MHOXKECTB, U I0Ka3aTh, YTO 3TH
YTBEPIK/ICHUS HE BCET/]a BEPHBI:
a)(Ae B aC=A% Ba (), 6)(A\B) @ B=A; B)(Aa B)\A=0;
nHaoom 1)(A 8 B)\B=A; )(A\B) e C=(A & C)\(B & C).
5. Onpenenuts MHOXKecTBa A @ B; A & B; A\B; B\ A 1 u300pa3ute ux Ha 4YUCIOBOH OCU
(TutockocTh), eciu
a) A=(-1,2]; B=[1,4);
0))A={x:-4<x<1};B={x: 0<x<4}.
B) A={(x,y) B R|x* +)* <1}
B={(x, y) T R} x*+ (y-1)>< 1}, e YR > — BeleCTBEHHAS TLIOCKOCTb.
naoom T)A={x:x’-x-2>0};B={x:6x—x">0};
n) A= {x:sinmx=0}; B= {x: cos mx/2 = 0}.
6. Jloka3aTh, 4TO HA MHOXKECTBE YR~ MMEIOTCS €IMHCTBEHHBIE HOMIb M €IUHMIIA.
7. PemiuTh ypaBHEHUS:
a)[x-5|-2x+8/=-12; 6) |5+ [x +2[|=10; B) [x| +|x - 1| +|x-2]-2,5=0;
Ha 0om
X+ x-2=0; )) x+ 1|+ x| +x-1=6; e)xlx+2|-|x+1]-(x+1}x|+1=0.
3anarue 2
Hean: 1aTh 3HAHUS MOJIOKEHUI U3y4aeMOro Kypca U MPHUBUTH HABBIKA TPUMEHEHHS MaTeMaTHYeC-
KX METOJIOB PEIICHUS 3a/1a4, B TOM 4Kcie, B chepe mpodecCHOoHANTLHON AeATEILHOCTH.

1. TToBTOpEHUE OMpeeeHn OCHOBHBIX MMOHATUN TEMBI B OpPME KOHTPOJIBHOTO OMPOCa U MPOBEPKa
CaMOCTOSITEIBHOM PadOTHI IO BBITIOIHEHHIO JOMAIIHET0 3aJaHusl.
2.0ycte E={b, ¢, d e [}, A={b, ¢ d}, B={c e}.
Haueptuts nuarpammy BeHHa, HIUTIOCTPHPYIONIYIO IOCTPOSHUE 3TUX MHOKECTB.
3. Onmcars MHOkecTBO A={x T N |x* - 3x — 4 <0} nepeuncieHneM ee >JIEMEHTOB.
4. Cuwnras otpe3ok [0,1] yHHBEpCAIEHBIM MHOXXECTBOM, HAUTH M N300pa3nuTh HA YMCIOBOW TPSIMOi
JTOTIOJTHEHHSI MHOYKECTB!
a) {0,1}; ©) (%4, %2); Haoom B)(0,%]; 1) {0} & [, 1).
5. Jlokasatb, uTo aig MHOXKECTB A, B, C 7+
aA)Ae B C)=(A=@B)s (A= C);00)A\B=Aa B’;
Ha Oom
B) A4 (B\O)=(A 4 B)@ (A4 C); (A4 B)a (A& B)=A
6. Jlokasarb, 4TO
a) ypaBHeHHE a + x = b WMeeT eMMHCTBEHHOE pelleHue x =-a + b;
Ha 0om
0) ypaBHEHHE ax = b WMEET eIMHCTBEHHOE penieHre x = a’'b.
7. PemnTh (10Ka3aTh) HEPaBEHCTBA!
a) x* -x-1]-5| = x* +x+8; 6) x-y| = || - Pl
Ha 0om
B) X -3x+2[+|2x+1| > 5 r) etxiFxa+ x> x| - (| + o .+ ).

Tema 2. MaTpuubl M onpeneJuTe ] H.

=" SR - MHOXECTBO ICHCTBUTEIBHBIX YHCEIL.



3andarue 1
Ienb: nare 3HAHMS MOJIOKEHUN M3Y4aeMOrO Kypca U IIPUBUTh HABBIKM IPUMEHEHUs MaTeMaTuyec-

KHX METOJIOB PEIICHUS 3aj1a4, B TOM YHCIIE, B cepe MPoPeCCHOHATEHOMN AeSITETEHOCTH.
1. TToBTOpEHUE OMpeneneHn OCHOBHBIX MOHATUN TEMbI B JOpPME KOHTPOJIBHOTO OIPOCa M MPOBEPKa
CaMOCTOATEIHFHOW paOOTHI IO BHITIOTHEHHUIO JOMAIITHETO 3a/1aHHUS.

2. Mans! matpunsl A u B:

ALY

yKa?:aTI), KaKu€ U3 HUXKCTIPHUBCIACHHBIX OHepaHI/Iﬁ BBIIIOJTHUMBI, Y BBIIIOJIHUTH UX.
a)A+B; 6)A"+B; B)A+B"; r)A"+B"; n)AB; e)A"B; x)AB"; 3)BA".

o | IS

3. Haiitu matpunny C=-54 + 2B:

0 0 1 0
4 8 1
a) A= Bne o 0) Bl 0 1 = 2 0
1 2 3
2 1 0 1
4. HaiiTu npousBeaeHNe MaTpHIIL;:
-3 2 5 6
-2 4
a) 0) -4 1 2 5
4@ 0
-5 3 3 2
8 —4 2 5
3 28 93 3
HA 0OM B) 9 -5 -1 3 @)
5 38 —126 1
7 =3 6 5

5. Haiitu u3 npousseaenuit matpuy AB u BA, KOTOpbIE CYIIECTBYIOT:

1 0 0
2 2 1 3
a) A= Bhe A B 6) = 2 = 1 0
4 0 1
3 0 1

6. Berancinurh OIIPEACIIUTCIIN:



1 2 3 563 I 1 1

) 2 3 6) 2 3 Va5 6 5 ) sinx  coso o 2 ook -3 1
a ; ; B ; Ha Oom T ; e - )
T R sibB cos "

7 8 9 7 45 4 -1 -5
3ansitue 2

He.]'[b: JaThb 3HaHUA MTOJIOKCHHU I HN3y4acMoOro Kypca U IMpUBUTH HABLIKW NPUMCEHCHHUA MAaTEMATUYCC-

KUX ME€TOOB pCIICHNA 3a4a4, B TOM 4YUCJIE, B cq)epe HpO(beCCI/IOHaJ'IBHOI\/’I JACATCIIBPHOCTH.

1. IloBTOpEeHue onpeaeneHuil OCHOBHBIX MOHATUI TeMBI B (popMe KOHTPOJIBHOTO OIIpoca M MPOBEpKa
CaMOCTOSITEIbHON PaOOTHI 110 BHIMOIHEHUIO JOMAIIHET0 3aJaHusl.

2. Boruucauts marpuiy D = (AB)' - C*:

0
4 2 3
0 5 5 4

Beruncaurs matpuny D = ABC - 3E:

2 -3
A= 0 2 % B :§ CE-(2 eduniynas mampuya
5 3

1 -1
3. Boruncmurs A°, ecmu A= -1 2 %

4. Haittu matpuiry A" u ee cien:

0 0
-2 -1
a)§ 4%?1;;@1300}% 0) 3n 0 =3. B) § n 2§ =5.
0 1
5. Haiitu 3HaueHre MHOToWIeHa f(x) OT MaTpuIlbl A:
-2 3 2 3
f(x)=3x" —2x+5; Aragon—4 A @x X ()= 47 *+13 -5; = 3 -1
=5 2 2 1

6. Y66I[I/ITC$I, YTO OMNPCACIINUTECIIb MAaTPUIIBI PaBCH OIIPCACIUTCIIO TpaHCHOHHpOBaHHOﬁ MaTpulbIL:

HO -1 OH Hl 0} -ZH
0l 3 -2p naoom 005 3 170
2 5 -1f o 2 -1f

7. JlokazaTh TOXIECTBA:

1 a bc 1l a a
1 b cal=(b—-a)c—a)c—bka oom b *l=(a—c)a-c)(b- ).
1 ¢ ab 1 ¢ ¢



8. Pemiuth ypaBHEHUS:

1 1 1 x> 4 9
1 1—xna dom=0x 2 3(=0
1 1 2—x 1 1 1

3angarue 3
Heanb: nate 3HaAHUS HOJOXKEHHUM M3y4aeMOro Kypca U MPUBUTH HABBIKA MPUMEHEHUSI MaTeMaTUyec-
KHX METOJIOB PEIICHUS 3a/1a4, B TOM YUCIIe, B cepe MpoPecCHOHATEHON eI TeILHOCTH.

1. TToBTOpEHUE OMpeeIcHN OCHOBHBIX MMOHATUN TEMbI B OPME KOHTPOJIBHOTO OMPOCa U MPOBEPKa
CaMOCTOSATEIHLHON paOOTHI 1O BHITIOTHEHHUIO JOMAIITHETO 3/ TaHHUS.

1. Haiitu onpenienutens MaTpHUIThL:

Hl 0 4 1 H HO 0 0 1 H
C_DO -2 2 -10p C_DO 0 2 -10g
o o 3 130 Ha OoMm 0o 3 5 130
HO 0O O 3H H—3 4 5 6H
2. BeluuciauTh onpeneanTensb,
2 -3 4 1 a 1l 2 0
4 -2 3 2 b 3 1 4
Ha4 OOM
a b ¢ d c 01 2
3 -1 4 3 d 1 1 0
pasnaras ero Mo 3JIeMeHTaM pasniaras ero o 3JIeMeHTaM
TPEThEH CTPOKHU MIEPBOTO CTOJIONA
3. Beraucnuth onpeneuTenu:
0 6 3 5 1
1 1 1 1 1 2 3 4 -1 1
-3 2 4 10
-1 1 -1 -1 2 3 4 1 - 2
a) ; 0) ; Ha O0OM B) ;0SS 1 4 3 2
1 1 -1 1 341 2 -5 3 2
-3 8 7 6 1
1 1 1 -1 4 1 2 3 -7 8 4 5
1 0 3 40
4. Beruucauts matpuny B = 11(A'1)' + A", e
2 =3
A= 1 2
0

5. Haiitu o6patayio Matpuiry A 1Byms crioco6aMu: ¢ MOMOLIBIO MPUCOEMHEHHOM MATPHIILI U
3JIEMEHTAapHBIX MPE0OPa30BaAHMIA:

1 -1 0 0 2 -1 2 -1
a) 2 4 0) 1 0 Ha 0om  B) -3 1¢@0n) I -1
3 4 31 0 1 -7 3



6. Haiitu matpuity, o6paruyto marpuiie C, eclid OHa CYIIECTBYET

710 4 1g jo o o0 1
C:DO -2 2 -10q C—DO 0 2 -10¢
lop o 3 130 naoom 0o 3 5 131
Ho 0 0 3H ﬁ-3 4 5 6@

7. HaliTu paHru MaTpui
H2 1 —4H H-l 3 SH H—2 -1 3H
A=p4 2 Op B=p2 -6 00 pnaoom C =0 4 2 -6q
1 -3 alf f1 -3 -5f B2 1 -3f

3augrue 4
Lenb: n1aTh 3HAHUS MOJIOKEHUI M3y4aeMOro Kypca ¥ NMPUBUTH HABBIKK MPUMECHEHUS MaTeMaTHYCC-

KUX ME€TOAOB pCIICHNA 3a4a4, B TOM 4YUCJIE, B cq)epe HpO(beCCI/IOHaJ'IBHOI\/’I JACATCIIBPHOCTH.

1. [loBTOpEeHue onpeaeaeHUuil OCHOBHBIX MOHATUH TeMbI B (popMe KOHTPOIBHOTO ONIpOca U MPOBEPKa
CaMOCTOSITEIbHOM PadOTHI 11O BBIIOJIHEHHIO JOMAIIHET0 3aJaHusl.

2. Haiit panru marpun

21 45 -1 -1 3 2 5
a)@l 0 1 2¢6) 1 -l¢B) @l 0 8 3
1 2 40 4 -3 1 6 10 —4 7

111 5 11 5

2 -1 -1 2
; )212)3110) 30 1 6
e dom T 131H4 161—3130
110 10 4 6

3. Haiitn MakcuMaabHOE YMCIIO JTUHEHHO HE3aBUCUMBIX CTPOK MATPHIIL:

1 1 1 1 1 6 2 0 3 5 1
2 1 4
2 -1 1 -1 1 3 31 7 5
Q) 0) 1 -1 3 HA OOM B) T)
1 -1 2 s 1 11 -1 2 5 0 3 -5 33
3 -6 5 -6 5 6 2 3 2 2 4

4. HaiiTin MakCHMaIbHOE YHCIIO JIMHEHHO HE3aBUCUMBIX CTOJ'I6LIOB MaTpuI:

2 3 1 3 8

Q) 3 -1 -4 Ha oom  0) 37

1 5 3 2 5
5. TlokaxuTe, YTO CyMMa IPOHM3BEACHHH 3JIEMEHTOB TPETHErO CTONOIA 4 :E; _41 IH
MaTpulpl Ha anreOpandyeckue JJOTOJHEHHS COOTBETCTBYIOLIMX D3JIEMEHTOB Hl _ 5 3H

TIEPBOTO CTOJIOIIA paBHA HYITIO.

6. PemnTh 3aj1auM C 5JKOHOMHUYECKUM COZECPKaHUEM:



a) B HexoTopoli oTpaciu m 3aBOJIOB BBITYCKAIOT B BUOB MPOAYKIMK. Matpuiia Amn 3a1aeT 00beM
MPOLYKIMHU Ha KAKIOM 3aBOJIE B [IEPBOM KBapTalie, a Matpulia Bmn — BO BTOpOM; (@ij, bij) —

00BEMBI npoaAyKIUn j—FO TUIIA HA [-OM 3aBOJIC B ICPBOM U BTOPOM KBapTajlaX COOTBETCTBCHHO.

2 0 2

—_— = N W
W W N
hn N W

1 4 1
4 3 2
2 2 4

Hatit: 00eMbl IPOIYKIMK; TPUPOCT 00HEMOB MPOIYKIIMH BO BTOPOM KBapTaJie 10 CPABHEHUIO C
NEPBLIM IO BHUAaM IPOAYKIUH 1 3aBOAaM, CTOMMOCTHOC BbIPpAKCHUEC BBIHYHIEHHOﬁ IIPOAYKIIUH 3a
norozia (B €Bpo), €CIIM A — Kypc €BPO 110 OTHOIIEHHIO K PyOITiO.

0) [IpennpusiTie TPOU3BOIUT A THIIOB MPOIYKIINH, 0OBEMBI BHITYCKa KOTOPBIX 3aJIaHbl MATPHIICH
An . leHa peanu3anuu euHALBI {-T0 TUTIA MPOIYKIUH B J-OM PETHOHE 3a/1aHa MaTpHLeH Bnk, re k
— YHCJIO PETHOHOB, B KOTOPBIX PEeAIM3YETCS IPOAYyKIIUS.

B, =
Hatiti matpuiy Beipyuku C 1o pernonam, eciia A3 = (100 200 100), 3’4

A~ W W

15
2 2
2 4

Ha oom
B) Tpu 3aBoja BBITYCKAIOT YE€THIPE BUIA TTPOAYKIIHH.

Heo6xonumo HaliTH: MaTpuIly BBITyCKa MPOAYKIMH 33 KBapTasl, €CIIH 3aaHbl MaTPULIBI
MTOMECSIYHBIX BBITYCKOB A, A> U A3; MaTpuIbl IPUPOCTA BBITYCKA MPOAYKIMHU 32 KayKAbIH Mecsn B,
U B, 1 mpoaHanu3upoBaTh Pe3yibTaThl.

31 2 4 2 2 5 31
Hano: A = 2 2 l@ 4= 3 3 2@ 4,= 4 3 1
4 4 2 5 43 4 4 4
r) Haitt C — marpuiy Beipyuku C 110 peTHOHaM 10 YCIOBHAM 3a1a4du 60), ecin

A= (10401020); B=

N I
o= =

Tema 3. CucTeMbl JTUHEHHBIX YPABHEHHUH.

3andarue 1
I_Ie.l'll): JAaTh 3HAHUA HOJ'IO)KCHI/II\/'I H3yqaeMoro Kypca n HpI/IBI/ITL HAaBBIKHU HpI/IMeHCHI/IH MaTeMaTHu4uccC-
KHAX METOJIOB PEIICHUs 3aJ1a4, B TOM 4YHcIe, B chepe npodeccHoHaILHON e TETbHOCTH.

1. IloBTOpeHME OmpenenecHNnii OCHOBHBIX MOHITHI TeMBI B (hOpMe KOHTPOIBHOTO OIpoca U IMPOBEpKa
CaMOCTOSATEIHLHON paOOTHI 1O BHITIOTHEHHUIO JOMAIITHETO 3/ TaHHUS.

2. Pemuth CUCTEMBI ypaBHEHUH METOIOM O0paTHOM MaTpHIlsl 1 o Gopmyinam Kpamepa:



5 2xl+x2+6x3= 0, \/g 0 x1+2x2+x3: -8,

—X, = ) - X, = )

a) %1 +2 _1 0) X, —2x, — xpadgm B) 1\/, : X Ik +3,+ ,=-3,
TR X, +4x, —2x;, =13. 3% = 5%, =-10. X, +x,+3x; = -1

3. Pemnts cucteMsl ypaBHEHHI MeTozoM [ aycca:

2x, +x,+3x; = 5 X, +4x, =2 L +2x,+3x, = 6
a) @x, +2x,+6x,=8; 6) @x +x,+2x;, =-3; B) @2x,+3x,— x3 =4 .
L +2x, —4x, = -1 X +x, +x,=5 X +x, — =0

Ha 0oMm

3x,—x,+2x, = 4 X +x,+x, =1 x2+2x3= 9
r) @x +5x,+4x, =7 ; n) x+2x,=3 ; e) x1+5x2 -3x,=4 .
9x,+3x,—6x; =5 X, +3x,+x, =5 X, +6x, — 2x3 =18

4. Pemuths MaTpUYHbIE YpaBHEHUS:

19 & ° "€ ixB=C rc 4-& &5
Ve $-8  ,801B=Cuci=@g

Ha oom

ERIRTE EE

5

4
1
5

O 3 ~

3angarue 2

He.]'[];: JaThb 3HaHUA MOJIOXKCHU I HU3y4yacMoOro Kypca M MpUBUTH HABBIKU IMPUMCEHCHUA MaTEMaTHUiCC-
KHX MCTOHOB pCHICHHUSA 3a/ia4, B TOM 4YUCJIC, B cq)epe HpO(i)CCCI/IOHaHLHOIZ JACATCIBHOCTH.

1. TToBTOpEHUE OMpeeIcHN OCHOBHBIX MMOHATUN TEMbI B OPME KOHTPOJIBHOTO OMPOCa U MPOBEPKa
CaMOCTOSATEIHLHON paOOTHI 1O BHITIOTHEHHUIO JOMAIITHETO 3/ TaHHUS.

2. Pemmth cucteMsl ypaBHeHH# MeToioM ['aycca:

x,+3x;,—x, = 10 X +x,+x,+x, = 10
a) 4 +3x,+8x, —xpa ddw x D) = =, =4
4x,+2x,—3x, =11 X, Xy —x, =2

3. Pemwuts (J1100BIM METOZIOM) CUCTEMBI YpaBHEHHH, 3a1aHHbIe B Bune AX = B, rue A - maTpuna
CHCTEMBI;, B - cT0oi0€e1] CBOOOAHBIX WIEHOB:

3 2 4 2 2 2
a) A= —4 -3¢ B=@bO@ Ha oom 0) A= I 1 B=
6 1 7 -3 3 0

4. HaiiTu 6a3ucHbIC U O0IIUE PEIICHUS CHCTEM YPaBHECHUM:



X +x,+x, +x,= 2,
L +2x, —x, =5, 6 ) 2y =2
a) _ ) @x,+2x,—x;+2x,=-2,
X —x,—x, =2.

X, — X, +2x; +2x, = 18,

X, + X, —x; —2x, =—4,
Ha 0OM B) r) -x,—x,+2x,=0,
X, —x, +2x, =1.

X +x,+x,-2x, =1.
5. Hafitnn dyHmaMeHTaIbHBIC CHCTEMBI PEIICHUHN CHCTEM JTMHCHHBIX YpaBHEHUI:
X, +9x,+2x, = 0,
3x,+5x,—4x, +2x,= 0,
a) @2x,+4x,—6x,+3x,=0, 0)
Lx, +17x,—-8x;, +4x, = 0.

4x,+x,+x; =0,
X +7x,+4x, =0,
X, +5x,+3x,=0.

X +x,—2x; +2x,= 0, X, +5x,+3x; +2x, +x, =0,
3x,+5x, +6x,—4x,= 0, X, +7x,+6x;+4x,+3x, =0,
dom B) r
4x,+5x,-2x,+3x, =0, X +9%,+9x,+6x,+5x,=0,
X, +8x,+24x,—19x, = 0. 4x,+8x,+3x,+2x, = 0.

Tema 4. BekTopa Ha MJIOCKOCTH U B MPOCTPAHCTBE.

3ansarue 1

Lenb: nath 3HaHUS TOJOKEHUI M3y4aeMOro Kypca ¥ IMPUBUTH HABBIKM MMPUMEHEHUS MaTeMaTH4eC-
KHX METOJIOB PEIICHUs 33134, B TOM YuCIe, B cepe MpoPecCHOHATBHON NeSTeNFHOCTH.

1. [loBTOpeHue onpeaeIeHuil OCHOBHBIX MOHIATUH TeMBI B (popMe KOHTPOIBHOTO ONIPOCca U MPOBEPKa
CaMOCTOSITEIBHOM PadOTHI 110 BBITIOIHEHHIO JOMAIIHET0 3aJaHusl.
2. Haiitu KocuHYC yriia MEXAy BEKTOpaMH X W Y, NPUHAUICKALIIMHU TPEXMEPHOMY €BKIIUIOBY
MIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 0a3MUCOM.
I I i°8 8
a) *=040, y=030 nmaoom ©) Xx=0-40, ¥y=0310,
- 2f 24 g1f f-2f
3. Pemuts 3a1a4n:
a) JlaHel BeKTOpHl @ =2m + 4n, b =m - n, TIic m, n eTUHUYHBIC BEKTOPHI, 00pa3yIoIIHe yrol
120°. HaiiTu yron Mexay BeKTopaMu a u b.
0) HaiiTi yron Mexxay AnaroHaJsiMu MapajuiesiorpaMma, HOCTPOCHHOTO Ha BEKTOpax a = -2j + k,
b=2i+j.
B) [lanbl ;uinHE! BekTopoB |a| = 11, |b| = 23, |a- b| = 30. Onpenenuts |a+ b).

Ha oom

r) B miockoctu Haxomsarcs Tpu Bekropa a, b u ¢. M3BectHO, uto |a| = 2, |b| = 3, |c| = 5, yron
MeXly BeKTopamu a u b pasen 60°, a yron Mexy Bekropamu b u ¢ Toxxe 60°. Haiftu anmuHy BekTopa
d=-a+b-c.

1) OnpenenuTs [UIMHBI BEKTOPOB, HA KOTOPBIX IIOCTPOEH MapaUIENOrPaMM C AUarOHaISIMU
c=2i-j+3k, d=2i-2j+4k.

e) Ilpu xaxux 3HaueHUsAX a U f BeKTOpHI @ = -2i +3j + fk w b = ai - 6j + 2k, OynayT KOJUTMHEAPHEI,
OpPTOTOHAJIBHBI.
4. HaiiTu muiomanp TpeyrojibHUKa, IOCTPOEHHOTO Ha BEKTOpAaX a U b , €Clu | a |=2~/2, | b |=1,
@ =m/4.



Ha Oom
BBIUMCIUTE TUIOMIA/b TPEYTOJIbHUKA, IOCTPOEHHOTO Ha BEKTOpax € =-m +2n, d =3m- n,
ecru | m|=5.n|=4.¢ =7/6.
5. Jansr BepmuHb! Tpeyronpanka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). HaiiTi ero muromap.
Ha Oom
[IpoBepuTh, OyIyT M KOJUTMHEAPHBIMHE CIIEAYIONNE BEKTOPEL: € (4, -2; 1), d (8; -4; 4).

6. Pemuts 3amaun:

a) BBIICHUT sIBIISI€TCS JTH JIMHEWHBIM TIPOCTPAHCTBOM MHOXKECTBO BCEX alTeOpanIecKux
MHOTOWICHOB OJIHOHM NIEPEMEHHOM: CTEICH! HE BBIIIE 1, CTEIICHU M, CTEICHU BbILIE 17

0) BersicHuT sBIsIETCS M TMHEWHBIM MTPOCTPAHCTBOM MHOXECTBO BCEX PEIICHUN CHCTEMBI H

JUHEHHBIX OJJHOPOTHBIX YPABHEHUM C 1 IEpEeMEHHBIMU?
Ha oom

B) BBIACHUT sIBIIsI€TCS TN IMHEHHBIM POCTPAHCTBOM MHOKECTBO: BCEX MAaTPHIl pa3Mepa m X n,
JAUAaroHaJIbHBIX ManI/IH HOpS[I[Ka n, HeBI:IpO)K,Z[eHHBIX ManI/IH HOpHZ[Ka n, BeKTOpOB‘.7

r) KakuM 10mKHO OBITH 9HICIIO @, 9YTO OBl MHOYKECTBO COCTOSIIIEE U3 OHOTO 3TOTO YHCIIa,
SIBIISUIOCH JIMHEHHBIM IPOCTPAaHCTBOM?

3ansarue 2
Ieab: nate 3HaHUS MOJOXKEHUM M3y4aeMOro Kypca M IMPUBUTH HaBBIKM NIPUMEHEHHSI MAaTeMaTHUeC-

KHX METOJIOB PEIIeHUs 33134, B TOM JucIe, B cepe MpoecCHOHAIBHON NesTeNFHOCTH.

1. IToBTOpEHNE OmpeneseHnii OCHOBHEIX MOHATHN TEMBI B OpMeE KOHTPOIHHOTO OMPOCca W MPOBEpKa
CaMOCTOSITETILHON paOOTHI TIO BHITIOHEHHUIO JIOMAIITHETO 33 JaHMs.
2. Pemuts 3a1auu:

a) [lausl Tpu BekTOpa a = (2;-2), b =(2;-1), ¢ = (2; 4). Haiftu xoopauHaTsl BekTopa p=2a-b +c
1 pa3JIoXKUTD €ro 1o BeKTopaM a U b.

0) Haiitn mymay BekTopa a = 2i+ 3 j - 6k 1 ero HalpaBIISIOIINEe KOCHHYCHI.

B) HaiiTi npoeknuro Bexktopa a =i+ j+ 2k Ha Bektop b =i - j + 4k.

Ha Oom

r) Jans! yetbipe Bektopa a =(2; 1;0), b=(1;-1; 2), ¢ =(2;2; -1), d = (3; 7; -7). Paznoxurs a no

BekTopam b, ¢ u d.
1) Bekrop cocraBisier ¢ ocsimu Oy u Oz yribl cootBerctBeHHO 60° m 120°. Kakoit yron oH

COCTaBIISIET C OChIO OX.

e) [ansl BexTopel @ = 3i - 6j - k, b =i+ 4j - 5k n ¢ = 3i +4j + 2k. Haiftu npoexiuio BekTopa a + ¢
Ha BeKkTop b + c.

3. Haiitu BekTOpHOE TIpOn3BeAcHUE BeKTOpoB a =2i +3j -k, b=13i-j - 4k.
Ha Oom

BynyT nu komHHEapHBl €1 = d1 - @2; €2 = 2d: t+ d» BEKTOPHI MOCTPOCHHBIE MO BEKTOPAM:
a1=(2,1,1) u a=(0,3, 1);

4. Pemuth 3a1a4u:

a) B Hexoropom 6azuce 3ananbl Bektopbl a1 = (-2; 0; 1), a;=(1;-1; 0), a3 =(0; 1; 2). BesicHuTb,
SIBJIIETCS JTU BEKTOp a4 = (2; 3; 4) NMMHEHHON KOMOMHAITEH BEKTOPOB d1, 42, d3.

0) BEISICHUTD SIBISIOTCS M IMHEWHO 3aBUCHMBIMH HITH JIMHEHHO HE3aBHUCHMBIMH BEKTOPHI:
a1=(-7;5;19), aa=(-5;7;-7), as = (-8;7; 14).

B) BeIscHUTB, 006pa3yIoT 11 6a3Kuc TPEXMEPHOTO MPOCTPaHCTBA R BeKTOPHI:



ar=(1;1;1), a2=(1;0; 1), as=(2;1; 2).
Ha Oom
r) B Hekoropom 6asuce 3amansl BekTopsl a1 = (2; 1), a, = (-1; 3). Haiitu Bce 3HaueHus m, npu

KOTOpPBIX BeKTOp b = (1; m) B TOM ke Oazuce sIBIsIeTCS IMHEHHONH KOMOMHAIME! BEKTOPOB d1 U d».

1) BBISICHUTD SBIAIOTCS JIU TMHEHHO 3aBUCUMBIMH WM JINHEWHO HE3aBHCHMBIMHU BEKTODBI:
a1=(1;8;-1), a2=(-2;3;3), as=(4;-11;9).

€) BoisicHUTB, 06pa3yroT i 6a3uc YETHIPEXMEPHOTO TIPOCTPAHCTBA R* BEKTOPHI:
ar=(1;1;1;1), a2=(1;0; 1, 0), a3s=(0;-1;0; 1), as=(1;0;0; 1).

SRt

* * o * *
ot 6azuca (e1, e;) k 6asucy (e 1, e »). HailTu koopaAHHATHI BEKTOPOB €1, €; B Oazuce (e 1, € 2).

5. Pemmuts 3agaun:
a) Jlana maTpuua nepexoaa

6) [Jana marpurna nepexoaa

2 -1
A= 1 0
0 1

* * * o *
ot 0asuca (e1, e, e3) k 0asucy (e 1, e », e 3). Haiitu xoopuHaThl BEKTOpa €, B Oasuce (e1, e, €3).

Ha oom

B) Jlana marpuma

0 1
A= 0 2
1 3 1
nepexojia ot 6asuca (e, es, es) k 6asucy (e'1, e, €'3). HaiiTu KoopaHHATBI BEKTOPOB €1, €2, €3 B

6asuce (€1, e, €'3).
r) Halitu MmaTpuiy nepexona ot 0asuca (e1, 2, e, €4) K 0a3ucy (es, es, €2, €1).

3augarue 3
Henb: nath 3HAHUS MOJIOKEHHUIA W3y4aeMOro Kypca M MPHUBHTh HABBIKH ITPUMEHEHHUS MaTeMaTHUYEC-
KHX METOJIOB PEILICHUS 3a/1a4, B TOM 4YHcClie, B chepe npodeccrnoHanbHOM AeSITEILHOCTH.

1. IloBTOpeHMe ompeneneHNii OCHOBHBIX MTOHATHHI TeMBI B (hOpMe KOHTPOIHHOTO OIpoca M IMPoBepKa
CaMOCTOSITEIbHOM PadOTHI 1O BBHIIOIHEHHIO JOMAIIHET0 3aJaHusl.
2. HafiTn MaTpuity TUHEHHOTO TTpeoOpa3oBaHus, IEPEBOIAIIETO KaK/IbIH BEKTOP

1k 15l i IR

X =[x, BBexrop Y =0X, +X;0, maoom X =[X,0 Bmextop ¥ =0 2x; [.
HX3H sz-x3H HX3H Hx2-3x3H

3. Haiitu marpuiy nrHEHHOTO MpeoOpa3oBaHusl, IEPEBOAAIIETO KaXXIbIil BEKTOP X IBYXMEPHOTO
BEKTOPHOT'O TIPOCTPAHCTBA B BEKTOP Y 11O CIEAYIOMIEMY aJlTOPUTMY:
a) CHMMETPUYHOE OTOOPAKEHHE OTHOCHTEIBHO MPSMOH X| = X ;



0) cuMMeTpUYHOE 0TOOpakeHNEe OTHOCUTENBHO NMpsiMoi x| = 0, a 3aTeM CUMMETpUYHOE
0TOOpakeHNE OTHOCUTETILHO Havana KOOPIUHAT.
Ha Oom
B) CHMMETPHYHOE OTOOPaYKEHUE OTHOCHTENILHO NPSIMON X1 = -X>.
T') TIOBOPOT Ha 45 # 110 YaCOBOM CTPEIIKE;
1) CAMMETPUYHOE 0TOOpakeHNE OTHOCUTEIHHO Hauala KOOPIMHAT, a 3aT€M CUMMETPUYHOE
oToOpakeHHe OTHOCUTEBHO MPSIMOi X, = 0.

4. BBISCHUTb SBIACTCS JU OnepaTop A(X) THHEHHBIM, €CITH BEKTOP X = (X1 X2; X3):
A(x) = (x2-2x3; X1+ X2, X1)  Hadom  A(X) = (X1X2; X2X3, X1X3).

5. HaiiTu KoopmuHaTEl BekTopa y = A(X), eciu oneparop A 3aman Matpuieii A (B 5ToM Gasuce):

0 1
11
A= 1 2qp x=—¢ +2e,+ena oom A :§ 1§ =(2;-1).
2 1

6. Haiitu matpuiyy A* nuneiiHOro oneparopa B 6asuce (e'1, €2, €'3), 3a1aHHOro MaTpuiiei 4 B
Oazuce (e1, e, €3):

-1 0 e, =2¢ +e, —e;

31 C=e,; .
Aragggom A *el . e e= 1 -l ,=2 ,— ,+2 ;
-1 e, =e te,. |

.
e, =3e +e;

3augrue 4
Hean: 1aTh 3HAHUS MOJIOKEHUI U3y4aeMOro Kypca U MPHUBUTH HABBIKA MPUMEHEHHS MaTeMaTHYeC-
KX METOJIOB PEIICHUS 3aJ1a4, B TOM 4Hcie, B chepe mpodecCHoHATLHON IeATSITBHOCTH.

1. [loBTOpEeHue onpeaeaeHuil OCHOBHBIX MOHATUIH TeMbI B (popMe KOHTPOIBHOTO ONIpOca U MPOBEPKa

CaMOCTOSITCILHOM pa6OTI>I 10 BBITIOJTHCHUIO JOMAIIHCTO 3aaHus.

2. Haiit cobcTBEHHBIE 3HAUCHUS U COOCTBEHHBIE BEKTOpa JIMHEHHOTO orepaTopa A (MaTpurtia A):

4 1 8 ) 0 -6
a) Az%l _3§ 0) Amagpor2z 0 B) ;4%32 | § r) = 3 2
0 -1 1 0 1

3. Haiitu 6a3uc, B KOTOpOM JIMHEHHBIN oneparop A, 3ajaBaeMblii MaTpUIIeH A, UMEET TUaroHa bHBIN

BU/I;
-2 0
AFRJ§0M§§ A 0) =@2 1 =2
-2 0

4. BoIsACHUTD, IPUBOIUTCS JIU K IUAarOHAJILHOMY BUly MaTpuua A. Eciau npuBoaures, To 3anucarh

ee TMaroHaJbHbIA BUI:
5 3 -2 -1
Amz%w@ 4 % 0) = 0 3
0 -6 0 0

5. Harmmcatp kBampatudnyto ¢popmy L B MaTpUIHOM BHUJIE:

L=3x*+x22-x1x2 Haoom L =x1%>+x3%-2x1x2+ 5x1x3.



6. HaiitTi panr kBagparuanoi ¢popmsl L:
L=x?+x22+x2+2x1x2 Haoom L=2x1%-x2%2+3x3%+2x1x2+ 6x1X3.

7. Haiitu kBampatuunyo GopMy, MOJyUYECHHYIO U3 JaHHON YKa3aHHBIM MTPeoOpa30BaHUEM:

L=3x] —x;+4xxpa dom L x =2 +&x-2xx5+ , 4

) =N TV, s
| =2V = Vo
_ =N TN T s
L, =Vt ).
X =0 +tY;.

8. IIpuBecTH K KAHOHUYECKOMY BH/LY KBaJpaTHYHbIE (OPMEI:
L=2x-3x:2-4x1x2+4x1X3- 8x2X3 Haoom L= x1%+2x1x2+2x:3.

9. ccnenoBarh Ha 3HAKOOMPEIEIEHHOCT KBaApaTHUHyo (opmy L:
L=x2+4x2+3x:2+2x1x2 maoom L=-2x2-x12- x1x3+2x2x;3 - 2x32.

10. HaiiTn Bce 3Ha4eHHMs TapaMeTpa m, MPU KOTOPBIX MOJOKUTEIBHO (OTPHLATEIIFHO) OMPE/ICIICHEI
KBaJpaTu4Hble GopMbI L:

L=2x"+x2%+mxs®+2x1x2 - 2X1X3 - 2X2X3 (L = X" + m 2% + 3x:.2 + 4 x1X2 + 2x1X3 + 2X2.X3)
Ha 0om

L=mx1? +2x:%2 +3x3% + 2x1%2 + 2x1%3 + 4x2%3 (L = -2x12 -2X:° + mx% + 2 x1x2 + 4X1X3 - 2X2X3).

Tema 5. KomniiekcHbIe YHCJIA.

3angarue 1
Heanb: gate 3HaHMS MONOKEHUN M3y4aeMOro Kypca U MPUBUTH HABBIKM NPUMEHEHUS MaTeMaTuyec-
KHX METOJIOB PEIIEHUs 3a/1a4, B TOM YHCIie, B cpepe npodeccrnoHabHON JesITeTbHOCTH.

1. TToBTOpEHUME OMpeneneHnii OCHOBHEIX MOHATUN TEMBI B JOpPME KOHTPOIBHOTO OIPOCa M MPOBEpKa
CaMOCTOATEIHHON paOOTHI 1O BHITIOTHEHHUIO JOMAIITHETO 3a/1aHHUS.
2. Jlansl KOMIUIEKCHBIE uncna 21 = 15 + 8i, z2 =4 - 3i. Haiitu: a) z1 * z2; 0) 2122; B) 71/ 22.
3. JlaHBI KOMILICKCHBIC qicia za =1 - i, 22= - V3 +1i. [IpencraBuTh B TPUTOHOMETPUIECKOH (hopme
Y HaTH:

a) 7172; 0) 71°® maodom B)z71/72; 1)V 22

4. KoMIUtekcHbIe uncna 21 = 1 - i, 22= - N 3 +i MIPEICTaBUTh B IMOKa3aTeIbHOW (popMe 1 HaUTH:
a) z1z2; 0) 21/ z2.
Ha Oom
KomrnekcHbie uncna za = 1 - i, z2 = - ¥V 3 - i npeAcTaBUTh B TIOKA3aTEIBHOM (popMe U HAWTH:

a) z122; 0) 21/ z2.
5. TTocTpOUTH MHOMXECTBO TOYUCK Z TIO YCIOBHSIM:
a) [z]<3; 0) |z|<2umn2<o¢<mn Haoom B) 2<|z|<4 u -n<o<n/2.
6. Haiftu Bee 3nauenus “ -1. Ha 0om Beruncnute (4 - 3i)/(4 + 3i).
7. JlaHBl ~ KOMILIEKCHBIE  YHCIIA z;, =3- 4i,z, =- 2+ J5i. IIpencraBute B

TPUTOHOMETPUYECKOH (OpMe U OKCIIOHEHIHMAJIbHOM ¢opMe U H300pa3uTh Ha KOMIUICKCHON
IIJIOCKOCTH 3TH YHUCIIA, a TAKXKe



zyvz,, Z,- 2y, Z,Zy, 2,/2,.

3andrue 2
Ienb: nare 3HAHMS MOJNOKEHUN M3y4aeMOrO Kypca U IPUBUTh HABBIKM IPUMEHEHUs MaTeMaTuyec-

KHX METOJIOB PEILICHUS 3a/1a4, B TOM YuClie, B cepe npodeccruoHanbHOM NesITeIbHOCTH.

1. [ToBTOpeHUe onpeeeHH OCHOBHBIX IOHSATUI TeMbI B (hOpMe KOHTPOJILHOTO OMPOCa U IMPOBEpKa
CaMOCTOSATEIHHOMN paOOTHI TIO BHIIOJIHEHHUIO JTOMAIITHETO 3aJaHus.

2. JlaHbI KOMIUTEKCHBIC Unchia Z1 = 5 - 12i, 72 = -6 + 8i. Haiitu: a) z1 * z2; 6) 2122; B) 71/ Z2.

3. BEIUHCIUTE:

a) (a+bi)’- (a-bi)’; 6)(”—"){0:0; na dom B (1-i)% 1) 2+iV12)5 0 ﬁei%ﬁ.
(\/g—l)

4. Peminth ypaBHEHHUS:

a) x’+16=0; 6) x*+3x’+4=0; B) x*-17x*+16=0;

Ha oom T) x’+x+4=0; 1) x°- 64=0.

Tema 6. DJ1eMeHThI AaHATUTHYECKON reoMeTPUH.

3andarue 1
I_Ie.J'IL: JaTh 3HAHUA HOJ'IO)KCHI/Iﬁ H3yqaeMoro Kypca n HpI/IBI/ITL HAaBBIKHU HpI/IMeHCHI/ISI MaTeMaTHu4uccC-
KHX METOJIOB PEILICHUS 3a/1a4, B TOM 4YHcClie, B chepe npodeccrnoHanbHOM AeSITeIbHOCTH.

1. IToBTOpEHNME OmpeneneHnii OCHOBHBIX MOHATHN TEMBI B (pOpME KOHTPOIBHOTO OIIPOCa M MPOBEpKa
CaMOCTOSATEIHHOMN paOOTHI IO BHIMOIHEHHUIO TOMAIITHETO 33 aHMsL.

2. Pemnth 3amaun:

a) Ha ocu abcuucc HalTH TOUKY, OTCTOAITYIO HA paccTossHue d = 10 oT Touku A(2, 6).

0) Ha ocsax aOcrmyice 1 opanHAT HATH TOYKH, paBHOYAAIEHHBIE OT Touek A(2, 3) u B(S, 6).

B) JlaHBI TpH BEpITHHBI TapaymienorpamMmma:; Touku A(3, -5), B(5, -3), C(-1, 3). Onpeneauts
YEeTBEPTYIO BEpUINHY D, TPOTHBOIOIOKHYIO B.

r) Touku A(-2, 1), B(2, 3), C(4, -1) — cepenunbl CTOPOH TpeyroabHuKa. HaliT KoopanuHaThI ero
BEpLIMH.

I) Haifti ieHTp Macc OAHOPOAHON TUIACTHHKH, IMEIOIICH (OpMY TPEYTOIbHUKA C BEPIITHHAMH
A2, 4), B0, 1), C(4, -2).

e) Jlexxat i Ha oJlHOH TpsiMOiA Tpu JaHHbBIe Touku A(2, 0), B(6, 4), C(11, 9).

Ha oom

x) OTpe3ok, orpanndennbiil Toukamu A(1, -3) u B(4, 3), pa3aeneH Ha TpH paBHbIE YacTH.
OnpenenuTh KOOPAWHATHI TOUEK JAETCHHS.

3) lassl BepmmHbI Tpeyroiapauka: A(3, 5), B(-3, 3), C(5, -8). Onpenenuts IIMHY MEAUAHBL,
MPOBeIEHHOM 13 BepmrHbI C.

1) CocTaBUTh ypaBHEHHE MHOXKECTBA TOUCK, PABHOYAAIEHHBIX OT ABYX NaHHBIX Touek: Mi(-4, 3)
n M2(2, 5)

K) CocTaBUTh ypaBHEHHE MHOXKECTBA TOUEK, pPAaBHOYAAJICHHBIX OT ocu Oy u Touku F(4, 0).



1) CocTaBUThH ypaBHEHUE TPACKTOPUU TOUKH M(X, y), KOTOpasi PX CBOEM JIBIXKCHUU OCTACTCS
BaBoe Ommke k Touke A(0, -1), yem k Touke B(0, -4).

M) Tpeyronpank koopauHaramu BepunH: A(3, 5), B(9, -3), C(0, 1). Haiiti qnuny GMCCeKTpUCH
yria A.

3ansarue 2
He.m;: JaThb 3HAHUA HOHO)I(ﬁHI/Iﬁ PISy‘IaeMOFO Kypca nu HpI/IBI/ITI) HAaBBIKHN HpI/IMeHGHI/IH MarcMarTnuycc-
KHNX METOI0B pGH_ICHI/IH 3aaa4d, B TOM 4YHCJIIC, B C(bepe HpO(I)SCCHOHaHLHOﬁ JCATCIIBHOCTH.

1. IloBTOpEHME onpeaeneHnii OCHOBHBIX ITOHATHH TeMbI B (hOpMe KOHTPOIBHOTO OIIpOca U MPOBEPKa

CaMOCTOSTCILHOM pa6OTBI 10 BBITIOJTHCHUIO JOMAIIHECTO 3aaHus.

2. Pemnts 3amaun:

a) CocTaBUTh ypaBHEHHUS NPSMBIX, TPOXOISIINX depe3 ToUKy A(-4, 1) mapasienbHo ocaM
KOOpP/IMHAT.

6) CocTaBuTh ypaBHEHHUE MPAMOM, IpoxoaALIei uepes ase Touku A(-4, 2) u B(3, -1).

B) CocTaBHTh ypaBHEHHS MPSIMBIX, IPOXOAAIINX depe3 Touky M(2, 3) moa yron 45° K npsamoit
5x+2y-4=0.

r) Uepes BepiumHbl Tpeyroasauka A(-1, 2), B(3, -1), C(0, 4) npoBeneHb! NpsMble NapajieaIbHO
NPOTUBOJIEKAUM CTOpoHaM. COCTaBUTh UX ypaBHEHHE.

1) Hansl cepenunbl ctopoH TpeyronbHuka P(1, 2), Q(5, -1), R(-4, 3). CocTaBuTh ypaBHEHHUS €0
CTOPOH.

e) CocTaBuTh ypaBHEHHE TIPAMOIL, TPOXOSIIEH Yepe3 TOUKy nepeceueHust npsmMeix Sx-y+10=0
u 8x + 4y + 9 =0 mapamensHo psmoit x + 3y = 0.

Ha oom

k) Haittu yrom mexay mpsmoit 3x + y - 6 = 0 u mpssMo#, ipoxojaiiei uepe3 Touku A(-3, 1) u
B(3, 3).

3) [lana npsimast 2x + S5y - 1 = 0. CocTaBuUTh ypaBHEHHE MIPSIMOH, MMPOXOJISAIICH Yepe3 TOUKY
M(-1, 3): napaienbHO TaHHOW NMPAMOIL; MEPIEHIUKYISIPHO JaHHOM MPSMOH.

u) Jlansl nBe npsimbie y =3x-2 u 3x-y+ 12 =0. CocTaBuTh ypaBHEHUE MIPSIMOIA,
MIPOBEACHHON MapajuIeIbHO JAHHBIM Ha PABHOM PACCTOSHUHM MEXAY HAMHU.

k) CocTaBUTh ypaBHEHHE MPSIMOM, MPOXOJAIIEH Yepe3 TOUKY MepecedeHus NpsaMbIx 2x -3y +5=0
u 3x +y -7 =0 nepneHAUKYIApHO K OpSIMOU X = 2y.

1) CocTaBUTh ypaBHEHHE TTEPIICHAUKYILIpa K IpssMoit 8x + 4y - 3 = 0 B TOUKE IMepeceyucHUs e¢ ¢
npsimont x -y =0.

3angarue 3
Hennb: gate 3HaHMUS MOJIOXKEHUN U3y4aeMOTO Kypca U MPUBUTH HABBLIKU MIPUMEHEHHS MaTeMaTH4eC-
KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B cpepe mpodeccrnoHabHON JesITeThHOCTH.

1. [oBTOpEeHue onpeseneHuii OCHOBHBIX IOHATUI TeMbI B (DOpMeE KOHTPOJILHOTO OMPOCa U MPOBEpKa
CaMOCTOSITEIbHON PabOThI IO BHITIOIHEHHUIO JIOMAIITHETO 33/ IaHHsl.

2. Pemntsk 3amaun:
a) Haiitu nenTp u paguyc okpyxsocta 3x2 + 3y% - 6x + 8y =0.
6) Haiitu ieHTp M paanyc OKpyXKHOCTH, Ipoxofsmeit uepe3 Touku A(-1, 5), B(-2, -2), C(5, 5).



B) COCTaBHTh KAHOHMYECKOE YpaBHEHHUE DIUIMIICA, €CIIM ero OOoJbINas Moayoch paBHa 12, a
skcrieHTpucureT — 0,5. Haliti paccrostarie Mexay (pokycamu InIurca.

r) CocTaBUTh KAHOHMYECKOE ypaBHeHHe runepbonsl 9x? - 16y = 144. HaiiTi KOOpMHATEI ee
(hOKYCOB ¥ BEPIIMH, 3KCLICHTPUCUTET 1 YPaBHEHUSI ACUMIITOT.

1) COCTaBHTH KAHOHAYECKOE yPaBHEHHE THIEpOOIbI, Mpoxomsmeil uepes Toukn A(2, 1), B(-4,\7).

¢) CocTtaBuTh ypaBHEHUE JIMHUH, PACCTOSHUE KaXKA0H TOYKH KOTOPOH 0T Touku A(2; -2) paBHO ee
paccrosHHIO OT Ipsimord x + 1 =0.

) Berurcnuts AMHY XOpAbl, 00pazyeMol mepecedeHueM npsiMoid  y = 4x u mapaboinoi
y=3+2x-)%

Ha Oom

3) 3aJaHO ypaBHEHHE OKPYKHOCTH X2+ y? +4x + 12y + 15 =0. CocTaBuTh ypaBHEHHE HPAMOH,
MIPOXOAIIEH uepe3 ee LEHTP MapaieNbHo npsmoi x +y = 0.

1) OnpenenuTh SKCIEHTPUCUTET IUTUICA, CIIH PACCTOSHUE MEXTY (OKycaMu paBHO PacCTOSTHHUIO
MEX[y BEpLIMHAMH €T0 OOJBIION U Mol OCe.

K) CocTaBUTh ypaBHEHHUS aCUMIITOT paBHOCTOPOHHEH rumepbossl y = (2x + 3)/(x - 3) u HaliTH
KOOPJIUHATHI €€ BEPIINH.

1) CocTaBUTh YpaBHEHHS OCEH CHMMETPUH paBHOCTOPOHHEH rumepoonsl y = (4-3x)/(x - 1).

M) COCTaBUTh YpaBHEHHE OKPYKHOCTH, MMeEIOIIel LeHTp B pokyce napadonsl y> = 2px u
Kacaroleiics ee qupekTpuchl. Haiitu Touku nepeceueHust napadoiibl ¥ OKPY>KHOCTH.

3anarue 4

Lenb: naTh 3HaHUS NOJIOKEHUH H3y4aeMOTo Kypca U IPUBUThH HABBIKY NIPUMEHEHHS MaTeMaTH4eC-
KHX METOJIOB PELICHHUS 3a/1a4, B TOM 4Kce, B cepe mpodeccnoHanbHON A TENEHOCTH.

1. [ToBTOpeHue onpeaencHIi OCHOBHBIX IOHSATUI TeMbI B (hOpMe KOHTPOJIBLHOTO OMPOCa U IMPOBEpKa
CaMOCTOATEIHFHOW paOOTHI IO BHITIOTHEHUIO JOMAIITHETO 3a/IaHHUS.

2. Pemntsk 3amaun:

a) CocTaBUTh ypaBHEHHE INIOCKOCTH, IPOXOIAIIEH uepes ock Ox u Touky A(1, -1, 3).

6) CocTaBUTh ypaBHEHHUE IUIOCKOCTH, TIPOXOAIIeH yepe3 Touky A(2, 3, 4) u oTcekaroleii Ha
ocsix Oxu Oy otpeskn a=1,b=-1.

B) U3 Touku M(1, -1, 4) omy1ieH Ha IIIOCKOCTH MEPIICHANKYILIP, €ro ocHoBaHue N(2, 1, 3).
CocTaBUTh YpaBHEHHUE TUTOCKOCTH.

r) CocTaBuTh YpaBHEHHE TUTOCKOCTH, TpoXo el uepe3 touku Mi(3, -1,2), My(4,-1,-1)u
M3(2, 0, 2).

1) CocTaBUTh YpaBHEHHE NPsAMOi, mpoxoadmieit uepes touku Mi(2, -1, -1) u M>(3, 3, -1).

Ha 0om

e) CocTaBuTh ypaBHEHHE TUIOCKOCTH, IPOXOAIIEH yepe3 och Oy u touky B(2, 1, -1).

) CocTaBUTh YpaBHEHHE TUIOCKOCTH, TIPOXOAIIei uepe3 Touky M(4, -4, 2) mapaiensHo
IUIOCKOCTH XO7Z.

3) [InockocTh mpoxoauT uepe3 ocbk Oz U 00pa3yeT ¢ IIOCKOCThI0 2X + y - V5 z=0. Cocrasuts
YpaBHEHUE IIOCKOCTH.

u) CocTaBUTh ypaBHEHHE IIOCKOCTH, Mpoxoasieit uepes Touky M(-2, 7, 3) mapamienbHo
miockoctd X -4y +5z+1=0.

K) CocTaBUTh ypaBHEHHUE TUIOCKOCTH, MPOXOSIIIEH depe3 Touky M(2, -3, 1) mapaimenbHo
BekTopam a =(-3,2,-1) u b=(1, 2, 3).



4. MartepuaJibl TeKyliero KOHTPOJIsi yceBaeMocTH 00y4aomuxcs U GoHx OLeHOYHBIX
CpeICTB NPOMEKYTOUHOH ATTeCTAllUM M0 JUCHHUILINHE

4.1. PopMbl U METOAbI TEKYLLLEro KOHTPOJIA YCNeBaeMoOCTU U
NPOME>XXYTOYHOMW aTTecTauum.

4.1.1. B xome peanumzanmu aucuumuimasl K.M.02.01.01 "JIuneiinass anareopa"
HCTIOJIB3YIOTCS CJIeyIOLHe MeTOoIbl TeKYIero KOHTPOJIsl yCIeBAeMOCTH 00y4aroLIuXcs:

- IpY IPOBEICHUHM 3aHATUI JIEKIIMOHHOTO TUIIA: OIIPOC.
- IIpY IPOBEICHUY NPAKTUYECKUX 3aHATHI: OIIPOC, IPOBEPKA BBIIIOJIHEHUS JOMAIHETO
3aJlaHusl.

4.1.2. Dk3aMeH (3a4eT, KOHTPOJIbHAasE padoTa) MPOBOAUTCS C MPUMEHEHUEM CJIeTYIOIIUX
MeTO/10B (CpeACTB):

KontponbHas pabdora mo nucuuruinHe "JIuHeliHas anreOpa" BBITIOJHAETCS B MUCbMEHHOM
BH/JIE 110 UHAMBUAYAJIbHBIM BapHaHTaM, IOCTPOEHHBIM IO TUIIOBBIM 3a/iaHusM (11. 4.3.3).

3auer c omeHkor mo Onoky "MaremaTtuka" (JMHEWHas anreOpa, MaTreMaTHUECKHM aHAIIU3,
TEOpHUs1 BEPOSITHOCTEH, SKOHOMHKO-MATEMAaTHIECKE MO U METO/IbI) TIPOBOJIUTCS 110 OUiIeTaMm,
B KOTOPBIN BKJIIOYAETCS JBAa TEOPETUUYECKUX BOMPOCa (B YaCTH KacarolIencs: JaHHOM TUCIUILIHHbI
- m. 43.3). B xone 3auyera HCHONB3YETCS METOJ YCTHOIO OTBETa Ha BONPOCH Omiera M
JanpHeieil 6eceipl Mo JOMOIHUTEIBHBIM BOIPOCaM K OWIIETY, a TAKXKe pPelleHHne 3aad.

KomMmruiekcHbiil 3x3aMeH 1o Moaymo "Moayis 2 MaremaThka U CTaTUCTUKA" MPOBOJAUTCS B
dbopMe TecTa, BKIIOUAIONIETO 3a/aHusl MO paseiiaM: JHHEWHas anredpa, MareMaTHYeCKHid
aHaJu3, TEOpPUsl  BEPOATHOCTEHM, HKOHOMHUKO-MAaTEMATUYECKHE  MOJAEIM U METOJBI,
MaTeMaTH4ecKas CTAaTUCTHKA, CTaTUCTHKAa B HKOHOMHUYECKOW OE€30MacHOCTH, IKOHOMETpPHKA.
[Ipumepsl TeCTOBBIX 33aHUM, B YACTU KaCAIOLIEICS JINHEHHON anreOphl, IPUBEAEHSHI B 11. 4.3.3.

TpeOoBaHusi K YpPOBHIO OCBOCHHS JUCHMIUIMHBI BKJIIOYAIOT 3HAHHE OIpeeIeHUM
paccMaTpuBaeMbIX MOHATHUN, MOHUMaHKHE (OPMYIMPOBOK U UACH JTOKA3aTEIbCTB HCIIONb3yEMBIX
TEOpeM, 3HAHHE J0Ka3aTeJIbCTB OCHOBHBIX TEOPEM, H3JaraéMblX Ha JIEKIUSX, YBEPEHHOE
BJIaJICHUE METO/IaMU PELLIEHUS 3ajiay, COAEPKALINXCS B IUIaHAX NMPAKTUUYECKUX 3aHITUH.

4.2. MartepuaJbl TeKylIero KOHTPOJIs yCIIeBaeMOCTH.

BOIIpOCbI AJIA oIIpoca HA JICKIHHUAX U MPAKTHYICCKUX 3aHATUAX

Ta6mura 2.
HanmenoBanue TeMbl
Ne UJIU pasnena Bormpocsl
/T | TUCITUTUTMHBI (MOJTYJIS)
Jluneninas anzeopa c InemeHmamu AHAIUMUYECKOU 2eOMempuu
1. IloHssTHE MHOXKECTBA.
1 DJIeMEHThI TEOPUH 2. AOcomroTHasA BEINYHHA NEHCTBUTEIHLHOTO YHCIIA.
MHOKECTB 3. JIeHCTBHTEILHBIC YMCIA U KX OCHOBHBLIC CBOMCTBA.

4. Metpuueckoe NpoCTPAHCTRO.

1. MaTpulibl U onepaluy HaJl HUMU.
2. Onpenenurenyd U UX CBOMCTBA.
3. BerunciieHue onpeeauTeNnei.
Marpuupbl u 4. OGparHas mMaTpuIia.
OIIPEACIIUTEIIN 5. Panr marpunpsl.
6. MuHOpbI U anredpanvyeckue J0MOTHEHHUS.
7. PasnoxxeHue OIpenenuTenss MaTpulbl 110 3JIEMEHTaM
CTPOKHU WJIM CTOJIOLA.

3 CucremMa IUHEHHBIX 1. OCHOBHbIE TTOHSITUS U OTIPEICIICHHSI.




Cucrema n TMHEWHBIX YPaBHEHUN C 1 TIEPEMEHHBIMHU.
Meton oOparHoit MaTpuibl U hopmynel Kpamepa.
Cucrema m TMHEWHBIX ypaBHEHUH C N IEPEMEHHBIMH.
Meron I'aycca.

Cucrema JIMHENHHBIX OJHOPOAHBIX YPABHEHUH.
DyHIaMeHTaIbHas CUCTEMA PEIICHUIA.

YpPaBHEHUM.

ol A el

[ToHsTHS B - MEPHOTO BEKTOPA M BEKTOPHOTO
MPOCTPAHCTBA.

2. CkaysipHOE ¥ BEKTOPHOE MIPOU3BE/ICHUE.

3. Pa3mepHOCTh M 6a3UC BEKTOPHOTO (JIMHEHHOTO)
IPOCTPAHCTBA.

4. Tlepexon Kk HOBOMY Oa3ucy.

5. EBKIMIOBO IIPOCTPAHCTBO.

6. JluneitHble onepaTophl.

7. CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHUS
JUHEWHOTrOo oreparopa.

8. Ksanparuunsie hopmbl

BeKTopa Ha IINIOCKOCTH
" B IPOCTPAHCTBE

1. Mopnenu npeacTaBieHUs KOMIUICKCHBIX YHCEIT.
2. Anrebpanueckast popma MpeICcTaBICHUS KOMIUIEKCHBIX
5 KommiekcHbie uncia YHCell.

3. Tpuronomerpudeckast U okazareiabHast OPMbI
TIPE/ICTABJICHNUS] KOMITJIEKCHBIX YHCEI.

1. CucTtemMbl KOOpIMHAT.
2. Ilpocreiimme 3a1a4d aHATUTUYECKON T€OMETPUH.
3. Anrebpaudeckue JIMHUU NEPBOTo MOpsiaKa.

DneMeHTBI 4. VYpaBHeHHe MPsIMOI1 Ha TIOCKOCTH. B3anumHoe
6 aHATTMTHYECKOM pacnoioKeHue IpsSIMbIX U TOYEK.
T€OMETPHH. 5. Anrebpauyeckue JMHUU BTOPOTO MOPSIIKA.

6. OKpYXHOCTH M DJUIHIIC.
7. T'unep6ona u mapabona.
8. TImockocThb W mpsiMasi B MPOCTPAHCTBE.

4.3. OueHo4Hble CpeACTBA /Il IPOMEKYTOYHOM aTTecTALMH.

4.3.1. [lepeuyeHb KOMIETEHIHII ¢ YKa3aHUEM 3TanoB uX GopMHPOBaHUsA B Mpolecce
0CBOEeHMSI 00pa30BaTeJIbHOI MPOrpaMMbl

Kox »Tama
Kon HaumenoBanue
ocBoeHus | HaummeHoBaHMeE dTamna 0CBOEHUS KOMIIETEHITHN
KOMIIETEHIIMHA| KOMIIETEHIIUU
KOMITIETEHIIMHA
OIIK-1  |CnocoGHocTh OITK-1.1 CriocoOHOCTbh MPUMEHATh MaTEMaTHYECKUM
[TPUMCHSITh i WHCTPYMECHTApUI
MaTEMaTH1CCKUN Perrats TUIOBBIE MAaTEMATUUYECKUE 3a0aUN
WHCTPY-MEHTApUi OIIK-1.2
TSt penieHus P
eIIaTh CICIUATN3NPOBAHHBIC
DKOHOMHUYECKUX OIIK-1.3
MaTEMATUUECKUE 3a0a4
3a1a4
OILIK-1.4 CrocoOHOCTh MPUMEHATh MATEMATHICCKUE
T [pacydeThl JUISl PEIICHUsT YKOHOMHUYECKUX 3a71a4
OIIK-1.5 | Ucmnonp30Bare MaTEMATHUECKUI SI3BIK U
MaTeMaTHYECKYI0 CHMBOJIMKY IPH TIOCTPOCHUHT
OpraHM3alMOHHO-YIIPABICHUYECKUX MOJICIICH.




OIIK-1.6

OO6pabaTbIBaTh IMIIUPUYECKUE U

OKCIICPUMCHTAJIBHBIC JaHHBIC

4.3.2. Tloka3aTe/ i U KPUTEPUHU OLIEHNBAHUS KOMIIETEHIIMA HA Pa3JIMYHBIX 3TANaxX

ux (popmupoBaHus

JTamn 0cBOCHHSs IToxaszarenn Kpnrepun (Cnf:f(f;:?
KOMIIeTeHLHH OLeHUBAHMS OLleHUBAHMS
OLleHHBAHMS
OIIK-1.1. CamocTosITENBbHO [IpaBuiabHO perieHbl TUOBBIE Ompoc,
CIIOCOOHOCTH aHaJIM3UPYET U MaTeMaTHYECKHUE 3aauH. pelieHue
MPUMEHSATD OIICHUBAET 3ajad,
MaTeMaTH4eCKUU uHGOPMAITHIO. KOHTpOJIbHAs
WHCTPYMEHTapui pabota
OIIK-1.2. pemars CaMocTOsTEIEHO [IpaBUIIbHO pEIICHBI TUTIOBBIE Ompoc,
THIOBLIE OIICHUBAET MaTeMaTU4YeCKHUE 3a7auH. pelieHue
MaTeMaTH4eCKue uHpopMaIIo, 3anad,
A bopmynmpyer KOHTPOJIbHAs
BBIBO/IBI. pabota
dopmynupyeT [IponeMoHCTpHpPOBaHbI
OIIK-1.3. petars BBISIBIICHHBIE HaBBIKH MCTIOJIb30BaHUS Omnpoc,
CTICLHATH3HPOBAHHbIC 3aKOHOMEPHOCTH U MaTEMATHECKOTO A3bIKA U pelieHue
MATEMATHICCKHE MOJTyYCHHBIC MaTeMaTHYE€CKOW CUMBOJIUKH 3ajad,
sazaum pe3yJbTaThl JUTSL peleHust KOHTpOJIbHAs
CHeIHaTU3UPOBAHHBIX pabota
MaTeMaTHYeCKUX 3a]1a4.
[Ipornozupyer [IponeMoHCTpHpPOBaHbI
OIIK-1.4. pa3BUTHE COOBITUN U | HABBIKHM MCIIOJIb30BAHUS o
CIOCOOHOCTH UX TOCJIECTBUS. MaTEeMaTHYECKOTO SI3bIKa 1 Hpoc,
MPUMEHSTH dopMmymupyeT MaTeMaTH4Ye€CKOW CUMBOJIUKH PeIICHHIE
MaTeMaTHYeCKHe BBISIBIICHHBIE JUTSL peIIeHUsT SKOHOMUYECKHUX a1,
KOHTPOJIbHAs
pacyeThl AJid pelieHus] | 3aKOHOMEPHOCTHU U 3a/1ay. pabota
HSKOHOMUYECKHX 3a/1a4 | MOJTyUYEHHBIC
pe3yJIbTaThl
OIIK-1.5. 3HaeT 6a30BBIC Co0OpaHbl SMITUPUIECKUE U
UCII0JIb30BaTh HKOHOMUYECKHE, WHCTPYMEHTAJIbHbIC JAHHBIE,
MaTeMaTH4eCKUil sI3bIK | PUHAHCOBBIE CTPYIIUPOBAHBI Omnpoc,
Y MaTeMaTH4ECKYI0 MPUHIUIIBI, SMITUPUYECKUE U pelieHue
CUMBOJIUKY TpU MIPUHLIUIIBI JKCIEpUMEHTaJIbHbIE JaHHbIE, 3ajad,
IIOCTPOEHUH OyXTalTepCKOro MIPOAHAIIU3UPOBAHBI KOHTpOJIbHAs
OpraHU3aIOHHO- ydeTa U MPaKkTUKy UX | SOMIIUPUYECKHUE U pabota
YIPaBICHUECKUX MIPUMEHEHUS JKCIIEPUMEHTAJIbHBIC TaHHbIE,
Mojiesien c(hOopMyIHPOBaHbI BBIBOIBI.

OIIK-1.6. 3HaeT NPUHLIMITBI Co0OpaHbl SMIIUPUUECKUE U Ormpoc,
o0OpabaTbIBaTh pacueTa U OLEHKHU WHCTPYMEHTAJIbHbIE JaHHbBIE, pelieHue
AMIIUPUYECKUE U OCHOBHBIX CrpyIIUPOBAHbI 3a/1ay,
HKCHEPUMEHTAIbHBIE | SKOHOMHYECKHX SMIOHUpPUYECKUE U KOHTPOJIbHAS
JTAHHBIE nokasaresiei u 9KCIEPUMEHTAJIbHbIE JaHHbIE, pabora

k03¢ pureHToB, MIPOaHATU3UPOBAHBI

MeTObI (PUHAHCOBOTO
aHanmza

OMITUPUICCKHUEC U
OKCIICPMMCHTAJIbHBIC JaHHBIC,




‘ | c(OpMYIIMPOBaHbI BHIBOJIBL. ‘

4.3.3 TunoBble KOHTPOJIbHbIE 32IaHUS WJIH HHbIE MATEPHUAJIbI (TUIIOBbIE OIlEHOYHbIE
MaTepuaJibl), He00X0AMMBbIe /1Jisl OLeHKH 3HAHUI, YMEeHN i, HABBIKOB U (MJIH) ONBITA
AesiTeJIbHOCTH, XapaKTePHU3YIIHX dTanbl (JOPMUPOBAHUS KOMIIETEHIMI B mpolecce
0CBOEHHsI 00pPa30BaTEJIbHON MPOrpaMMbl

Ilepedensb 32124 1JIsi KOHTPOJIbHOI PadoTHI

BapuaHTbl KOHTPOJIBHBIX paboT (QOpPMHUPYIOTCS W3 TEpedHs JAECITH 3ajad 0 TemaMm
JUCLIUILIINHBI.

3agaya 1. Haueptutes nuarpammy BeHHa, HITIOCTPUPYIONIYIO IIOCTPOEHUE CIIEAYIOIIUX

MHOYECTB:
Bapuaum 1. X NY’ Bapuanm 6. X’ NY’

Bapuanm 2. (X N Z) VY’ Bapuanm 7. (X UY) UZ
Bapuanm 3. X U (Y N Z) Bapuanm 8. X A Z

Bapuanm 4. (X UY) N(X U Z) Bapuanm 9. (X \ Z) U (Y | Z)
Bapuanm 5. (X UY)’ Bapuanm 10. (X NY) (XN Z)

3agaua 2. Haiitn onpenenurens npomssenenus asyx marpur, det(A4 -D) y det(A4 -D™ ') .

-4 1 -1p -4 1 -1y

Bapuanr 1 A=p 0 2 37 D=p0 2 37
Hs -2 1§ Ho o af
g3 0 17 g3 1 2p

Bapuant 2 A=p0 2 -1p D =p0 2 3p
5 -2 2f flo o s5f
4 0 3¢ jo 0 1y

Bapmuant 3 A=p0 1 - 2p D =p0 1 -2p
2 4 1§ s 7 4f
gr o2 1y jo 0 4

Bapuant 4 4=p0 1 - 2p D =p0 1 8p
i3 4 1 i3 -2 1f
e 2 1g g7 0 1

Bapuant 5 A=p0 2 3 D=0 5 -2[
5 1 of o o 1§

HS 1 - 1H HS 0 6H
Bapuanr 6 A=p2 2 07 D =p0 3 9p
o -2 1 o o 1f



Bapuant 7

Bapuanr 8

Bapuant 9

Bapuanr 10

A=p3 2 0p
1 o 4f

HS 2 OH
A=p0 2 37

H3 1 -1f

3apauva 3. Haiitu panr maTpuubl

Bapuanr 1

g2 1 -4
0np

A=04 2

3anaua 4. Pemuts cuctemMy ypaBHEHHIA MeTotoM [ aycca

Bapuanr 1 Bapuanut 2
02x,- x, +x, =0 0%, +2x, +2x, =2
Hx1+2x2+x3 =4 H3xl-x2+x3 =3
H3x1 - Xy 2y =2 Hle +20,- 1y =3

1 -3 af
Bapuanr 3

H 1 0 ZH
A=g-1 2 3p
-3 1 of
Bapuanrt 5

H—l 2 SH
A=p1 4 1
H2 o 3f
Bapuant 7

Hl -1 1H
A=p2 -1 3
03 -2 4f

Bapuant 9

jo 0 1y
D=0 3 -2p
o o 2§
jo 0 1y
D=0 6 -2p
s o 1§
jo o 29
D =] 3 - 20
s -2 1§
g6 0 19
D=0 1 -2p
o o af
-2 -1 37

A= 4 2 -6]
H2 1 -3f

Bapuanr 2
H— 1 3 5 H
A=p2 -6 0q
H1 -3 -5f
Bapuanr 4
HO 2 4H
A=p3 -1 5
2 o 1f
Bapuanr 6
5 3 - IH
A= O -6 27
-5 -3 1
BapuanTt 8
Hl 2 BH
A=p1 4 1
2 o 3f
Bapuant 10
Bapuanr 3



BapuanT 4
[3x,= x,+2x, =7

Hx1+2x2- X, =2

o - 3, #50, =11

Bapuant 7
033, +x, 42y =2

H)ﬁ - Jxytlry =1
by, - 3y - 2y =5

Bapuanr 10

Bapuanr 5 Bapuanr 6
02, - xy +2x, =1 02x, = 3x, +x, =5
H3)¢1+2)62-x3 =9 Hx1+4x2-x3 =3
b-dn 43 =5 34243 =l
Bapuant 8 Bapuant 9
0= 2x 2%y - Xy =7 0= 2x, +2x, - x, =4
Hxl- 3xy+xy =6 H 4x, +5x, +2x; =- 12
)

H3x1 +x, +21; =T 4x, +8x, =-48

0= 3y, +x, 4y, =5
Hle - bx, - 4x, =26
f-2r +9, =19

3agaua 5. Haliti MaTpully TuHEHHOTO npeoOpa3oBaHusl, NEPEBOAALIETO KaKIbIH BEKTOP X ABYXMEPHOTO
JIMHEWHOTO MTPOCTPAHCTBA B BEKTOP y IO CIEAYIOMEMY aITOPUTMY:

Bapuanr 1. CummeTpryHOE O0TOOpa)KeHWE OTHOCHUTENLHO HpsiMoi Xy = 0, a 3aTeM MOBOPOT Ha
90w 10 YacOBOM CTpEJIKE.

Bapuanr 2. CuMmMmeTprIHOEe 0TOOpakeHHEe OTHOCHUTENBHO TPsAMON X, = 0, a 3aTeM IOBOPOT Ha
90#®» IPOTHUB YaCOBOM CTPEJIKH.

Bapuanr 3. CummeTpryHOE OTOOpakKEHHE OTHOCHUTENBHO mpsMoi x; = 0, a 3areM cUMMeT-
pUYHOE 0TOOpakeHHE OTHOCUTENFHO MPSIMON X, = 0.

Bapuanr 4. CuMMeTpHYHOE OTOOpaKEHHE OTHOCHUTENBHO MpsMod Xx; = 0, a 3aTeM CUMMET-
pUYHOE OTOOpasKeHHE OTHOCUTENBHO MpsAMoii X = 0.

Bapuanr 5. CumMeTpryHOE O0TOOpakeHHE OTHOCHUTENBHO Hayaja KOOPAWHAT, a 3aTeM MIOBOPOT
Ha 90#® IPOTHB YACOBOI CTPEIIKH.

Bapuanr 6. CuMMeTpHYHOE OTOOpaKCHHE OTHOCHUTENBHO MpsMod Xx; = 0, a 3aTeM CUMMET-
pHYHOE OTOOpaKeHHE OTHOCHTEJIFHO Havyajia KOOpAWHAT.

Bapuanr 7. CumMeTpuYHOE O0TOOpakeHHE OTHOCUTEIBHO Hadana KOOPAMHAT, a 3aTeM CHMMET-
pUYHOE 0TOOpakeHHE OTHOCUTENFHO MPsIMON Xy = 0.

Bapuanr 8. CuMMeTpHIHOE O0TOOpaKCHHME OTHOCHTEIIHHO Havaja KOOPIWHAT, a 3aTeM CHMMET-
pUYHOE OTOOpasKeHHE OTHOCUTENBHO MpAMOid X, = 0.

Bapuanr 9. [ToBopoT MmO YacoBOM cTpeike Ha 90w, a 3aTeM CHMMETPUYHOE OTOOpaXKEHHUE
OTHOCHUTEJIBHO NPsIMOL X; = 0.

Bapuant 10. CuMMeTpHYHOE O0TOOpaKCHHE OTHOCHTEIIBHO MpsMoi x; = 0, a 3aTeM IMOBOPOT Ha
90#w» IPOTHUB YaCOBOM CTPEJIKH.

3amaua 6. Jans! Bepumnsl Tpeyronbauka A(X1, V1), B(x,,1,), C(x5,¥3) ,
CocTaBuTh: @) ypaBHEHHUS MEIMAaHBI M BBICOTHI TpeyroibHuka ABC , npoBeieHHbIC U3 BepIIUHbl A ;
0) ypaBHEHHE OMCCEKTPHCHI BHYTPEHHETO yria B .




A B C
Bapuanr 1 3.1 (-13,-11) (-6,-3)
Bapuant 2 (26,-5) (2,2) (-2,-1)
Bapuanr 3 (-2,3) (-18,-9) (-11,15)
Bapuant 4 (6,8) (-1,-2) (1,-7)
Bapuanur 5 (5,4) (3,-9) (-12,8)
Bapuanr 6 (14,-2) (11,8) (15,-6)
Bapuanr 7 (-21.4) (4,10) (-6,7)
Bapuant 8 (-3,-4) (8,-7) (16,12)
BapuanTt 9 (22,8) (4,14) (-5,9)
Bapuanrt 10 (-8,-7) (6,16) (-4,-14)

IlepedyeHb BONPOCOB /Jisl NOATOTOBKH K 3a4eTy

Ilonstre MHO)KecTBa. CIIOCOORI 3aMaHus.
ITogmuOXeCTBO. MOIITHOCTHL KOHEYHOT'O MHOKECTBA.
Huarpamma Benna-Oiinepa.

Onepanuu HaJ MHOXECTBAMU.

CBoiicTBa MHOKECTB.

JleicTBUTEIbHBIC YHCIIa K MX OCHOBHBIE CBOICTBA
Metpuueckoe npoCTpPaHCTBO

OcCHOBHBIE CBEICHUS O MAaTPHUIIAX.

XNk =

Onepanuu HajJ MaTpULIAMHU.
. Onpenenurenu KBaApaTHbIX MaTpPHII.
. CBoiicTBa onpenenuTene.
. Ob6paTHas marpuIa.
. Panr marpuisl.

_—
—_ O

—_
B~ W N

. CucreMa n JTUHEHHBIX YPaBHEHUM C 1 TIEPEMEHHBIMHU.

[S—
(9

. Meton o6patHoii Matpuibl 1 hopmyssl Kpamepa.

. Meron I'aycca.

. CucTeMbl IMHEHMHBIX OJHOPOAHBIX YPAaBHEHUH.

. [loHsITHSI H-MEPHOTO BEKTOpPA M BEKTOPHOT'O MPOCTPAHCTBA.
. CKkaJiIpHO€ U BEKTOPHOE MPOU3BEACHUE.

N = = = =
S O 0 9 O

. Pa3mMepHOCTB 1 6a31C BEKTOPHOTO NMPOCTPAHCTBA.

\S]
[—

. [lepexox k HOBOMY 0a3ucy.

. EBKIIn10BO IpOCTpaHCTBO.

. JIuHeitHbIe onepaTopkl.

. CoOGcTBeHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAYECHHUS JTMHEHHOTO OIeparopa.
. KBanparuunsie ¢popMsl.

(NI NI O I\ I\
AN D W N

. MO,Z[CJH/I MpeaACTABJICHUSA KOMIUJICKCHBIX YHUCEII.

\9}
-

. AnreOpandeckas popma npencTaBIeHUS KOMIUIEKCHBIX YUCEIT.

[\
o0

. TpuroHoMmeTrpuueckas u rmoka3atenbHasi (GOpPMBbI MPEICTABICHHS KOMIUIEKCHBIX YHCETI.
. CucteMbl KOOpAMHAT.

. [IpocTeitmme 3a1a4n aHATUTHYECKON TEOMETPUH.

. YpaBHEHHE JTUHUH HA IUIOCKOCTH.

W W W N
N = O O

. YpaBHEHHE NIPSIMON.

(98]
(O8]

. YCI0BYS apaIIeNIbBHOCTH U NIEPIEHIUKYISIPHOCTH IIPSIMBIX.



34.
35.
36.
37.
38.

PaccrostHue ot TOUKH 10 TPSMOK.
OKpy’KHOCTb U 3JUTUIIC.

['uniep6oma u mapabona.

[TonsipHBIE KOOPIWHATHI.

[T;mockocTh M psiMast B TPOCTPAHCTBE.

IIpumepsnI TecTOBBIX 3aJaHMii 10 TUCHUILIMHE «/InHeiiHast anreOpay

AJISl MOATOTOBKHA K KOMILVICKCHOMY 3K3aMEHY

3ananue

[TocraBbre J11060# 3HAK
B KBaj[paTe IIPOTUB
IPAaBUJILHOTO OTBETA

1. Kakoii onepanuu HaJi MHOXKeCTBa-

)ANB O 2)A\B O

MU cOOTBeTCTBYeT popmasibHOe omnpesie- |3) AU B O 4)A L]
nenve; {x|x € Aux ¢ B)?

2. Boruncauts cymmy asiementos| 1) —33 L]
nepBoro crosioia marpuiibl C = 2A — 3B, | 2) —34 Wl
ecan 3)-35 Wl

-3 9 -78 115 —4 4) -36 [
A=| 512 -45;B=|-1 4 5
-4 7 6 0 7 34

3. Ecau Bce anemenTol onpeenute- | 1) B 25 pas Wl
Jisl BTOPOTO NMOPsi/IKa YMHOKUTh Ha 3, To | 2) Ha 20 1
HOBBII onpeiesiuTesb Oyzer Oosbliie uc- | 3) B 5 pas O
XOJTHOTO... 4) Ha 5 [l

4. Haiitu anrebpanueckoe joroJde- | 1) =3 Wl
4 -1 -1 2) -5 O]
Hue Ay onpesiesurens | 6 3 2 3) -6 O]
-1 1-3 4) -7 O
5. UeMy paBeH paHT MATPUILbI? 11 O
2)2 O

50 4
20 0 3)3 1
30 0 4) 4 L]

40 1
6. Cucrema JsinHeliHbix ypaBHeHuii | 1) A—a; b—s; B—6 Wl
3x1—2x9=0 2) A—B; b—6; B—r O]
9%, + Aacy = 1 pemaercs 1o MpaBuiy | 3y A B, B—6 0
Kpamepa. 4) A—r; b—B; B—a [
YcTanoBUTH COOTBETCTBUE MEXK]LY OIIpe- 5) A—B; b—a; B—r [

JIEJTUTEISIMA CUCTEMBI M UX 3HAYCHUSIMH:
a) —3;06)2;8) 16;r) 3




7. CxouibKo perienuii umeet cucreMa | 1) Hu ognoro O
2%y +x9—x3=0 2) Onno ]
ypaBHeHuii { 4x; + X9 —3x3=0 ? 3) Tpu O
3xy + 29— 2x3=0 4) beckoneunoe
MHOK€eCTBO [
8. Ecna=—-6i—8j+ 24k, 10 la|=..|1)13 O 2)15 O
3) 23 O 4)26 0O
5V46 O
9. /lanbr BexkTOphl a = (-2, 5); b =|1) Tonbko (a u ¢) ]
=(2, —10); ¢ = (—4; 10). Kakue napsi | 2) Tosbko (a u b)
BEKTOPOB 00pa3yioT 6asuc rnpoctpanct-| U (auc) O
Ba R*? 3) Tosbko (b u c) O
4) Tonbko (an b)
u(buc) O
5) Huxakue 1

2
10. Bekrop x = (_2) SBJISETCS COOCT-

BEHHbIM BEKTOPOM MaTPHIIbI A, COOTBET-
CTBYIOI[UM COOCTBEHHOMY 3HAYEHUIO
A = 2. Torpa npousseienne Ax paBHo...

v(o) o 24
4)(_0

o) o

[

[

11. Ksagparuunas popma Axy + 202 + | 1D 1 0 2)-1 u
+ 4_7622 SIBJII€TCA MMOJIOKUTEIbHO OTpe/ie- 3)5 U 49-5 U
JIEHHOU TIPU A, PAaBHOM...

12. KominekcHoe uucio (1 — 1')2 paB- 1) 2i 0 2)1+i O
HO... 3)2-21 O 4)2 ]
o) —2i [

13. /laHbl Tpu nipsmele: 1)a) us) L]

a)5—2x+4y=0; 2) nepreHanKYyJIsiPHbIX
6) 7 -2y — 4x = 0; HeT m
B) —4x + 2y — 4= 0. 3)6) uB) ]
[TeprieHANKYIAPHBIMY SABJISIIOTCSL. .. 4)a) uo) []
14. Paccrostnue mexny oxycamu ai1- | 1) 6 0 2)8 [
2 2 3) 12 OO 4)20 [

JIinca — + ¥y _ 1 pasHo...
25 9

15. YpaBHeHMe IJIOCKOCTH, IPOXoasi- | 1) x +z=06 [

meit yepes Touky M(3, 3, 3) m ocb Oy, |2)x+y+2z-9=0 l
UMeeT BULL... 3)x+y==6 ]

hyx—-z=0 O]

[MIxajna onennBaHus.




YenenHocTh yCBOGHUS AUCHUILTUHBI «JIMHelHas anreOpay xapakTepu3yeTcsl KaueCTBEeHHOU
OLIEHKOM CQOPMHUPOBAHHOCTH KOMIIETEHIIMH, BKJIOYAIOIIEIO COBOKYIMHOCTb KPHUTEPHEB UX
ocBoeHus. KauecTBeHHass oOlleHKa MoOXeT ObITh BblpakeHa (Tabmuma 3): B NpOLEHTHOM
OTHOILIEHUU KayecTBa YCBOEHHSA MPOrpaMMbl, OTMETKOM B MATHOAJIIBHOW IIKajie, B IIKase
"3ayer" - "He3aueT" WM B PEUTUHIOBOM IIIKAJIE.

Tabmuma 3.
KauecTBo ocBOCHMS OtmMmeTKa B HpuOueHTHaﬂ
. (pediTHTOBAs)
IUCIUTLIINHEI 5-0aJUIbHOH IIIKAJIE
TIKaJa
90 - 100% «OTIIHYHOY / «5» 91-100 %
66 - 89% «XOPOILO» /«4» 76-90 %
50 - 65% «YIIOBJIETBOPUTENBHO» / «3» 56-75 %
MenbIe 50% «HEYJIOBJIETBOPUTEITHHOY /«2» 0-55%

4.4. Metogu4yeckne MaTepuaJibl, onpeae/siiomme npouexypbl OHeHUBAHUS 3HAHM,
YMEHUIi, HABBIKOB M (MJIM) ONBITA J1eATEJILHOCTH, XaPaKTePU3YIOIIUX 3Tanbl (popMupoBa-

HHUA KOMIIETEeHIIUH

Bce ucnonb3yeMble BHIBI KOHTPOJIBHO-OIIEHOUHBIX cpeAcTB (Tabmuia 4) mo AUCHUIUIMHE
«JIuHelinas anreOpa» OLICHUBAIOTCS B BUJE OTMETKH B MATHOAIBHOM IITKaJe WIH IKaie "3a4et”

- "He3ayet".
Tabmuna 4.
HaumenoBanue IIpencraBnenue
KOHTPOJILHO- KpaTkas XapakTepuCcTHKa KOHTPOIBHO- KOHTPOJILHO- [Ixana
OHCHOYIHOTO OLIEHOYHOTO CPECTBA OLCHOIHOTO OLICHKU
cpeacTea cpeacTea
. Bomnpocst st
CperncTBo MpOBEpKH 3HAHUN IS or ocap a nei[(umx OtmeTka B
Ompoc perieHus 3a7a4 OnpeAeICHHOTO TUTIA TI0 P 5-6aynbpHOM
Y TIPAaKTUIECKHUX
TeMe TIKaJIe
3aHATHUSIX
. 3amanust s OrmMmeTka B
CpencTBo MPOBEPKH YMEHHUH pelIeHus $ g .
Pemenue 3amau paboThI B 5-0aIbHON
3aJ1a4 OIPE/ICIICHHOTO THIIA TI0 TEME
aAyMTOPUH U JIOMa N
Kommnrexr OtmeTka B
CpencTBo MPOBEPKU YMEHUH PeIlIeHUs KOHTPOJIBHBIX .
Kontposnpnas padora N 5-6amnpHON
3a]a4 M0 AUCIUTUINHE 3aJJaHui 10
TIKaJIe
BapHaHTaM
N Kommext
CpencTBo MpoBepKr YMEHUH IPUMEHSTh BOIDOCOB LIS OtMmeTka
3auet MTOJTyYICHHBIE 3HAHUS IS PEIICHUS 33134 p A "3auet" -
" " MTOJITOTOBKH K " "
o 6ioky "MaremaTrka He3aveT
3a4eTy
N Kommext
. CpencTBo MPOBEPKH YMEHHI TPUMEHSTh . | OrmeTka B
KomrtnekcHsrit TECTOBBIX 3aJ[aHUI .
MOJIyYCHHBIC 3HAHUS JJIs PELICHHS 3a]1au 5-6ainbHOR
dK3aMeH " w | U TIOATOTOBKH K
Mo Moy o "MaremaTrka U CTaTHCTHKA IKaJe

9K3aMeHY

OrnenuBanre OOYYAIONIUXCS B TPOIECCE TMOATAMHOTO OCBOCHHS HWMH KOMIICTCHIIHIA,
bopMUpYEMbBIX TUCIUILTHHON «JInHelHast anreOpa» MOKET OCYIIECTBISATHCS C UCTIOIB30BAHHEM
OAJTPHO-PEUTHHTOBOM CHCTEMBI.




B sTom crmyuae peifTuHroBasi orneHka mo auciuiuinHe «JIuHelHas anreOpa» B ceMecTpe
dbopmupyercst o 100-0amapHOM TIKane CKIAIABIBACTCS W3 TEKYIIMX OIEHOK IMOCENaeMOCTH
3aHATHI, aKTUBHOCTU HA MPAKTUYECKHUX 3aHATHUSAX, BBIMOIHEHHBIX JOMAIIHUX M KOHTPOJBHOMN
pabot. Tekymuit KOHTPOJL OlleHHBaeTCs WHTEpBaJioM 10 30 OaymoB, a uToroBeldi — g0 70
O6amnoB. IlomydyeHHBIE TakuM 00pa3oM pPEUTHHT TMepecunThIBaeTCA (B COOTBETCTBUU C
Tpe60BaHI/I$IMI/I K 3HaHI/I${M) B TpaJUIMOHHYIO HIKaJTy OLCHOK, BBICTABJIACMBIX B BCAOMOCTH U
3a4€THYI0 KHUXKKY, CISTYIOIIUM 00pa3oM:

Tabmuma 6.

Bbanasl
PEUTHHTOBOU
oneHku, %

Onenka

TpeOGoBaHus1 K 3HAHUSM

91-100

5, «omauurnoy

OreHKa «OTIMYHO» BBICTABIIAETCS CTYACHTY, €CJM OH NIyOOKO U
IIPOYHO YCBOWJI IPOIPaMMHBIA  MaTepHajl, HCYEPIBIBAIOLIE,
MOCTIEIOBATEIbHO, YETKO M JIOTHUYECKH CTPOWHO €ro W3Jaraet ero
Ha 3aHITHH, YMEET TECHO YBA3BIBATH TCOPHIO C MPAKTUKOM,
CBOOOJTHO CHpaBisieTcs C 3ajayaMy, BONPOCAMU U JIPYTHMU
BHJIaMH MTPUMEHEHUS 3HAHWH, IPUYEM HE 3aTPYIHICTCS C OTBETOM
NpU  BHJOWU3MEHEHHH  3aJlaHWi, TPAaBUILHO OOOCHOBBIBACT
MPUHATOE pellicHre. BBINOIHMI KOHTPOJIBHYIO pa00Ty Ha OICHKY
HE MEHee 4eM Ha "xopomo".

Y4eOHbIe JOCTHKEHUS B CEMECTPOBBIN MEpUOJ U Pe3yJIbTaTaMu
pyOEXHOTO  KOHTpPOJII  JAEMOHCTPHUPYIOT BBICOKYIO  CTEIEHb
OBJIaJICHUSA [IPOrpaMMHBIM MaTEpHUAJIOM.

76-90

4, «xopouio»

OI1leHKa «XOpOII0» BBICTABIACTCS CTYACHTY, €CIIM OH TBEPIO
3HAeT MaTepuall, 'PaMOTHO M IO CYIIECTBY H3JIaraeT ero, He
aonyckasa CYHCCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOCHI,
NPpaBUWIBHO MPUMEHACT TCOPCTUUCCKHUEC ITOJIOXKCHHUA MPU PCUHICHUN
MPaKTUYECKUX BOMPOCOB W 3a/ad, BIAJEET HEOOXOMUMBIMU
HABBIKAMH U TIPHEMAaMH MX BBIOJHEHHUS. BBIMOIHNI KOHTPOIBHYIO
paboTy Ha OIICHKY "XOpoIo".

VYuebHbIe IOCTIKEHHS B CEMECTPOBBIA MEPHON U PE3y/IbTaTaMu
PYOEKHOTO KOHTPOJISI IEMOHCTPUPYIOT XOPOIIYIO CTETICHb OBJIAICHHS
IPOrPaMMHBIM MATEPUATIOM.

56-75

3
«y0o8remeopu-
menbHO»

O1eHKa «YIOBIIETBOPUTEIHLHOY» BBICTABIIIETCS CTYICHTY, €CIIH OH
MMeEET 3HaHHS TOJILKO OCHOBHOTO Marepuaia, HO HE YCBOWI €ro
JeTaned, JOIMyCKaeT HETOYHOCTH, HEJAOCTATOYHO IPaBUIIbHBIC
(hOpMYJIMPOBKH, HApyIICHUS JOTMYECKOW IOC/ICIOBATEIIBHOCTH B
W3JI0KEHUU TPOTPaMMHOTO MaTepualia, UCIBITHIBACT 3aTPYIHCHHS
MpU PEIICHUH MPAaKTHYECKUX 3aad. BBIMOJIHUI KOHTPOJIBHYIO
paboTy Ha OIEHKY "yIOBIETBOPUTEIHHO".

VY4eGHble JOCTHKEHUS B CEMECTPOBBII MEpuo U pe3ysibTaTaMu
PyOexKHOTO KOHTPOJISI JIEMOHCTPHUPYIOT JIOCTATOYHYIO
(YIOBJIIETBOPHUTENBHYIO)  CTENCHb  OBJIQJCHUS  MPOTPAMMHBIM
MaTEpUAJIOM.

0-55

2)
«HEeYy0081emeopu-
MenbHO»

OneHka «HEYIOBJIETBOPUTEIBHO)» BBICTABIAETCS CTYJIEHTY,
KOTOPBIM HE 3HACT 3HAYUTENBHOM YaCTH MPOrpaMMHOIO MaTeprana,
JOIIyCKaeT CYIIECTBCHHbIE OLIMOKM, HEYBEPEHHO, ¢ OOJIbIINMHU
3aTpyIHEHMAMM pelaeT IpakTHuueckue 3amaud. Kak mnpasumiio,
OILIEHKA «HEYJOBJIETBOPUTEIBHO» CTAaBUTCS CTYIEHTaM, KOTOpBIE HE
MOTYT TIPOJOJDKUTH OOy4deHre 0e3 JOMOJHHUTENbHBIX 3aHATHH IO
COOTBETCTBYIOIIEH NUCIUILTHHE. BBIMONIHNI KOHTPOIBHYIO paboTy
Ha OLIEHKY "HEYJOBJIETBOPUTEIBHO".

Y4eOHble TOCTHXKEHHS B CEMECTPOBBIN MEPUO U Pe3yIbTaTaMU
PYOEXKHOTO KOHTPOJSI NIEMOHCTPHPOBAINA HE BBICOKYIO CTEICHb
OBJIQICHUS IPOTPAMMHBIM MaTepUaJIOM 110 MUHUMAJIbHOM IJIaHKe.




B cmyuae nmpomycka  zamsmuu - oOyuarowuics — IUKEUOUpyem — 00pazosasutyiocs
3A00HCEHHOCMb 8 CPOKU, YCMAHABTUBAEMblE NO 002080PEHHOCHU C NPENno0asamenem.

5. Meroauyeckue yKkazaHus JAJsi 00y4al0MIUXCHA M0 OCBOEHHIO TMCUMILIUHBI

Henr Meroguueckux peKOMEHJAIMM - 00eCHeuYuTh CTYIEHTY ONTHUMAaJIbHYIO
OpraHu3alMio Ipolecca U3Y4YeHUs IAUCLUIUIMHBI, a TaKKe BBIIOJHEHUS pPA3JIUYHBIX (opM
CaMOCTOSITENILHOU paboThI.

CryneHTaM HeoOXOAMMO O3HAaKOMHUTBCSA: C COJAEp:KaHHMEM pabodell MpOorpaMMel
JUCLUIUIMHBL, ¢ LEIAMU W 3aJadaMu JMCLUIUIMHBI, €€ CBA3SIMH C JAPYTMMH AUCLHUIUIMHAMH
00pa3oBaTeIbHOM MPOrpaMMbl, METOAMYECKUMH pa3pabOoTKaMd IO JaHHOW JUCLUIUIMHE,
UMEIOLIMMCST Ha 00pa3oBaTeIbHOM IOpTaje U caiTe Kadeapsl, ¢ TpapuKoM KOHCYJIbTAlUM
npernojasareneit kKageapsl.

N3yuenne nucuumuivHel TpeOyeT CUCTEMATUYECKOrO U IMOCIIEI0BATEIbHOIO HAKOIJICHUS
3HAHWM, CIe0BaTEeNbHO, MMPOMYCKHU OTIEJIBHBIX TEM HE MO3BOJIAIOT ITyOOKO OCBOUTH HMPEIMET.
VIMeHHO TO3TOMY KOHTPOJb Haj CHUCTEMATHYEeCKOW pabOTON CTYAEHTOB BCETrNa HAXOAWTCS B
LIEHTpe BHUMaHUs Kaeapsl.

OO6ydenune 1o aucuuiuinHe «JIuHeWHas anreOpay» mpeamojaracT WM3yYeHHE Kypca Ha
AVINTOPHBIX 3aHATHUSAX (JIEKIWKA W NPAKTHYECKUE 3aHATUs) W CAMOCTOATEIBbHOW padoThl

CTY/ICHTOB.

C uenpio obecrieyeHHs yCIEITHOTO O0Y4YeHHUs CTYICHT JOJDKEH B 00s3aT€IbHOM IOPSIIKE
TOTOBHUTBCS K JIeKYUsM, TIOCKOIBKY OHH SIBJSIFOTCS BaKHEHIeH GopmMoi opraHu3anuy y4eOHOTo
MPOIIECCa: 3HAKOMST C HOBBIM YUEOHBIM MaTepHaliOM; Pa3bsCHSIOT YU4eOHBIE JIEMEHTHI, TPYAHBIC
JUIS TIOHUMAaHUS; CUCTEMAaTU3UPYIOT y4eOHBIM MaTepua; OpUEHTUPYIOT B yUeOHOM MpoIiecCe.

Ilpakxmuueckue 3auamusi OUCUUIUIMHBL  «JIuHeliHas anreOpa» mpeamoiaralT UX
NPOBENEHHE B Pa3IMYHBIX (OpMax C MENbI0 BBIABICHHUS TONYYEHHBIX 3HAHUH, yMEHUH W
KOMITETEHIINH C MIPOBECHIUEM KOHTPOJIbHBIX MEPOIPHUITHIA, OMMCAaHHBIX B M.4.4 (Tabnuna 4).

Camocmosmenvuas paboma CTYIEHTOB 10 JucuMimiuHe «JIuHeliHas anreOpa»
crocobcTByeT ©Oonee TIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (GOpMHUpPYET HaBBIKH
WCIIOJIb30BaHMs U3Yy4aeMOIro MaTeMaTUYeCcKOro amrapara U OpUEHTHUPYET CTYJCHTa Ha YMEHHUE
MPUMEHSATD MOTyUYeHHBIC 3HAHUS Ha TIPAKTHKE.

I1oAroTOBKA K JEKINK 3aKII0YACTCA B CICTYIOIIEM:

BHHUMATEJILHO NPOYMTANTE MaTepual NpeabIAYyIIEH JEKIUY;

y3HalTe TeMy HpPEACTOSIIEeH JIeKIMH (M0 TEeMaTHUYeCKOMY IIIaHy, MO HWHGpOpManuu
JIEKTOpA); 03HAKOMBTECh C YUEOHBIM MaTEpHaJIOM MO YYEOHUKY U y4eOHBIM OCOOUSIM;

MOCTApaWTECh YACHUTh MECTO M3y4aeMON TEMBI B CBOCH MPO(ECCHOHATLHON MOATOTOBKE;

3alULINTE BO3MOYKHBIE BOIIPOCHI, KOTOPBIE BBl 3aJaIUTE JIEKTOPY HA JIEKLIUH.

HOZ!FOTOBKa K NPAKTUYCCKHUM 3aHATUAM :
BHHMATCJIBHO HpOQHTaﬁTC MaTepHrall HCKHHﬁ, OTHOCAIIHNXCA K HAaHHOMY IIPAKTHYCCKOMY

3aHATHIO; 0O3HAKOMBTECH C YUEOHBIM MaTEPHAIOM I10 YYeOHHUKY B y4eOHBIM ITOCOOUSIM;

BBINUIINTE OCHOBHBIE MOHATHS U TEOPEMBI;

CaMOCTOSITENILHO PELINTE MPUMEPHI, pa300paHHbIE B JIEKLUAX, U 33Ja4l, PEKOMEH/I0BaHHbIE
11 CAMOCTOSITEIBHOTO U3YUEHHUS;

YSICHUTE, KaKU€e y4eOHbIE 3JIEMEHTBI OCTAJIMCh [T BaC HESICHBIMU U ITOCTApalTECh MOIYUUTh
Ha HUX OTBET 3apaHee (10 3aHATHsI) BO BpeMsl TeKYIIMX KOHCYJIbTAIUN MpernoiaBaTerisl.

['oTOBUTBCS MOXKHO MHIMBUAYaJIbHO, NApaMU WIM B COCTaBE€ MajOW IpPYMIIbl, MOCIEIHUE
ABJSTIOTCS 3(h(eKTUBHBIMU (popMaMu paboTbl. Pabouas mporpamMma JUCHUILIMHBEL B 4acTH LENeEH,
MEPEYHIO 3HAHWK, YMEHHid, TEPMHHOB M YYEOHBIX BOIPOCOB MOXKET OBITh HCIOJNB30BaHA B
KauecTBE OPUEHTUPA B OpraHu3aluy 00yYeHHUsI.



IloaroroBka K sK3aMeHy (3a4eTy, KOHTPOJIBHOU paboTe).

K »sx3ameny (3adeTy, KOHTPOJIbHOW paboTe) HEOOXOIMMO TOTOBHTCS IlEJCHANpPaBIECHHO,
PETyIsipHO, CHCTEMaTHYeCKH U C MEPBBIX AHEW 00ydeHHUs MO AaHHOU nucruruinHe. [lombITku
OCBOUTH JUCHUINIMHY B HE€pUOAd CCCCHUMU, KaK IIPaBUJIO, IMOKAa3bIBAIOT HE CIHUIIKOM
yIOBIETBOPUTENHHBIE PE3YIbTATHIL.

B camom Hauasie yuyeOHOro Kypca CTYyIEHTY HEOOXOAMMO MO3HAKOMHUTBCA CO CIeIyroIei
y4eOHO-METOANYECKON TOKYMEHTAIUEeH: MPorpaMMOi JUCIUITIMHBL, IEpEeUYHEeM 3HAaHUN U YMEHUH,
KOTOPBIMH CTYIEHT JIOJDKEH BJIaJeTh; TEMAaTUUYECKUMHU IUIaHAMM JIEKIUM, NPaKTUYEeCKUX U
71a00paTOPHBIX 3aHATHIA; KOHTPOJIbHBIMUA MEPOIIPUATHIMY; YIEOHUKOM, YU€OHBIMU TOCOOMSIMU IO
TUCIMIUTAHE, TIEPEYHEM BOIMPOCOB M 3amad sl camomoarotoBku (m. 4.43.3), a Takke
ANIEKTPOHHBIMHU pecypcaMu (KOMIUIEKT MPE3EHTALUI U TECTOBbIE MaTepHabl, PEaJU30BAHHBIE B
cucreme Moodle).

Ilocne sToro y cryaeHTa JOIKHO CPOPMHMPOBATHCS YETKOE MpeNCcTaBlieHHe 00 o0beme H
XapakTepe 3HaHUH ¥ yMEHHMH, KOTOpPbIMU HaJo OyZeT OBIaeTh 1o AuciuIuinHe. CucreMaTnieckoe
BBITIOJTHEHNE Y4eOHOU pabOThl Ha JIEKIMSAX U MPAKTUYECKUX 3aHATUSIX MO3BOJIUT YCIEIIHO OCBOUThH
JUMCUUIUIMHY U CO3/1aTh XOPOILyIo 0a3y Ui claud SK3aMeHa (3ayeta, KOHTPOJIbHON paboThl).

6.0cHOBHAas ¥ JONOJIHUTEIbHAS y4eOHAas JIUTEpPaTypa, HeoOXoauMas J1JIs1 OCBOCHHUS
AUCHHUILIMHBI, pecypcbl HH(POPMALMOHHO-TEJIeKOMMYHUKALIMOHHOM ceTH ""MHTepHeT",
BKJIIOYAS NepeYeHb Y4eOHO0-MeTOAMYeCKOro odecneyeHus JJIsi CaMOCTOSITeIbHOM
padoThI 00yUaKOIIUXCS 10 AUCHUIIIHHE

6.1. OcHoBHasI JMTEpPaTYpA.

1. Ilonos, A.M. Bricmias maremaTuka IJIsi 3KOHOMHUCTOB: Y4YEOHUK WU IMPAKTUKYM JUIs
npukiagHoro 6akanaBpuarta / A. M. Ilonos, B. H. CotaukoB; mo pen. A. M. Ilonosa — 2 u3x.,
nepepab. u gon. — M. : MspmarensctBo IOpaiit, 2014. — 566 c. https:/biblio-
online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289

2. Beicmias wmareMaTWka JUIs SKOHOMHCTOB [DJEKTPOHHBIA pecypc]: Y4eOHUK Juis
CTYZICHTOB BY30B, OOyJarOIIMXCs 10 SKOHOMUYecKuM criermaibHocTsm/ H.IL. Kpemep [u np.].—
OnextpoH. TekcroBele naHHbie.— M.: FOHUTU-JJAHA, 2017.— 481 c.— Pexum noctymna:
http://www.iprbookshop.ru/74953.html.— SBC «IPRbooks»

3. AnukuH.C.A. Marematuka I 3KOHOMHCTOB [DJIEKTPOHHBIA pecypc|: yueOHoe
nocobue/ AuukuH.C.A., Hukonos.O.U., MenseneBa.M.A.— DJIEKTPOH. TEKCTOBBIC JaHHBIC.—
ExarepunOypr: Ypansckuii ¢enepanbubiii yauepcuter, JbC ACB, 2014.— 73 c.— Pexum
noctyna: http://www.iprbookshop.ru/65941.html.— 3BC «IPRbooks»

4. Bpicmiasi MatemMaTHKa JUIsl SKOHOMHUYecKoro OakanaBpuara B 3 4. Yactp 1 : yuyeOHUK U

MPaKTUKYM I akajgemMudeckoro OakanaBpuarta / mom pen. H. III. Kpemepa. — 5-¢ wusn.,
nepepadb. u gom. — M. : MsmarensctBo FOpaiit, 2019. — 276 c¢. — (Cepus : bakanasp.
AKaneMH4ecKui KypC). — ISBN 978-5-534-05820-8. — www.biblio-

online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186.

6.2. lonoiHUTeIbHAS JTUTEPaTypa.

1. Boiciias marematuka Jist 3KOHOMUYECKoro OakanaBpuara: Y4eOHuk u npaktukym / [lox
pen. npod. H.ILI. Kpemepa. 4-e uzn. — M.: "FOpaiit", 2016. — 909 c.

2. Kpacc M.C. Marematuka 1 3KOHOMHCTOB: YueOHoe mocobue / M. C. Kpacc,
b. I1. Yynpsinos. — CII6: ITurep, 2016 — 464 c.

3. AxtamoB M.A. MareMaTtuka JJIsi COIIMOJIOTOB M 3KOHOMHUCTOB. — M.: OU3MATIIUT,
2004. — 464 c.

6.3. YueOHO-MeTOOMYECKOE 0O0ecneyeHne CaMOCTOATEeIbHOH padoThl.


http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
http://www.iprbookshop.ru/65941.html
http://www.iprbookshop.ru/74953.html
https://biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289
https://biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289

Tema 1. DiieMeHTHI TEOPUU MHOKECTB

1. IlonoB, A.M. Bricuias maremaTuka IJIsi SKOHOMHUCTOB: YYEOHHUK WU MPAKTHUKYM JUIs
npukiaaHoro 6akanaspuara / A. M. Ilonos, B. H. Cotnukos; no pea. A. M. IlonoBa — 2 u3n.,
nepepad. u gomn. — M. : MWsparensctBo IOpaiit, 2014. — 566 c. https:/biblio-
online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289

2. Kpacc, M.C. Marematuka mis 3KOHOMHUCTOB: YueOHoe mocobue / M. C. Kpacc,
b. I1. Yynpsinos. — CIIG: ITurep, 2016 — 464 c.

3. AxtamoB M.A. MaremaTuka JjIs COIIMOJIOTOB M 3KOHOMHCTOB. — M.: ®U3SMATIIUT,
2004. — 464 c.

Tema 2. MaTpuibl ¥ onpeeuTe

1. lonoB, A.M. Bpicmias maremaTuka IjIsi SKOHOMHCTOB: YYEOHHUK U TMPAKTHKYM JUIS
npukiagHoro 6akanaspuata / A. M. Ilonos, B. H. Cotaukos; o pen. A. M. IlonoBa — 2 u3.,
nepepab. u gon. — M. : MWzpmarensctBo IOpaiit, 2014. — 566 c. https:/biblio-
online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289

2. Beicmias mareMaTHkKa JUis JKOHOMHCTOB [DJEKTPOHHBIA pecypc]: Y4eOHUK Juis
CTYZIEHTOB BY30B, OOy4Jaromuxcs 1o s3xkoHoMuyeckuM crienuanbaoctsam/ H.I. Kpemep [u ap.].—
OnektpoH. TekcroBele gaHHbie.— M.: FOHUTU-JJAHA, 2017.— 481 c.— Pexwum noctymna:
http://www.iprbookshop.ru/74953 .html.— SBC «IPRbooks»

3. AnwkuH.C.A. Marematnka [UIsi SKOHOMHCTOB [DIEKTpOHHBIM pecypc]: yueOHOe
nocobue/ AunkuH.C.A., Hukonos.O.U., MenseneBa.M.A.— DJEKTPOH. TEKCTOBBIC JaHHBIC.—
ExarepunOypr: Ypansckuii denepansubiii yausepcurer, 96C ACB, 2014.— 73 c.— Pexum
nocrtyna: http://www.iprbookshop.ru/65941.html.— 9bC «IPRbooks»

Tema 3. Cucrembl JIMHEIHBIX YPABHEHU T

1. Briciiasg MaremaTuka JJIs1 SKOHOMHYCCKOI'O 6aKanaBpI/IaTa B 3 u. Yacts 1 : y‘-IC6HI/IK u

MPaKTUKyM JJisi akajgemMudeckoro OakanaBpuarta / mom pen. H. III. Kpemepa. — 5-e wu3n.,
nepepab. u gomn. — M. : MsmarensctBo FOpaiit, 2019. — 276 c¢. — (Cepus : baxanasp.
AxkaneMuuecKuit KypC). — ISBN 978-5-534-05820-8. — www.biblio-

online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186

2. Kpacc, M.C. Marematuka Juis SKOHOMHUCTOB: YueOHoe mnocodue / M. C. Kpacc,
b. I1. Yynpsiaos. — CII06: [Tutep, 2016 — 464 c.

3. AxtamoB M.A. MaremaTuka JjIsi COLIMOJIOTOB M 3KOHOMHCTOB. — M.: ®USMATIIUT,
2004. — 464 c.

Tema 4. BekTopa Ha IUVIOCKOCTH H B MIPOCTPAHCTBE
1. Kpacc, M.C. MaremaTtuka g SKOHOMHUCTOB: YuebHoe mnocodbue / M. C. Kpacc,
b. I1. Yynpsiaos. — CII6: [Tutep, 2016 — 464 c.
2. AxtamoB M.A. Maremaruka Ijig COI[MOJIOTOB M SKOHOMHCTOB. — M.: ®U3MATIINUT,
2004. — 464 c.
3. Briciras maremaruka Juisi 5KOHOMUYecKkoro OakanaBpuara B 3 4. Yacte 1 : yueOHHK U

MPaKTUKyM il akajgemMudeckoro OakanaBpuarta / mom pen. H. III. Kpemepa. — 5-e wusn.,
nepepab. u gomn. — M. : MsmarensctBo FOpaiit, 2019. — 276 c. — (Cepus : baxanasp.
AxkanemMudeckuit Kypc). — ISBN 978-5-534-05820-8. — www.biblio-

online.ru/book/70E2BD31-7FB4-43CE-BBA 1-FC5799960186

Tema 5. KoMmniiekcHbie yuciia
1. lonoB, A.M. Bricmias maremaTuka IjIsi SKOHOMHCTOB: YYEOHHUK WU MPAKTHKYM JUIS
npukiagHoro OakanaBpuarta / A. M. Ilonos, B. H. Cotaukos; mo pen. A. M. Ilonosa — 2 u3j.,
nepepab. u gon. — M. : MWzpmarensctBo IOpaiit, 2014. — 566 c. https:/biblio-
online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289



https://biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289
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2. Beicmias mareMaTWka JUisi DKOHOMHCTOB [DJEKTPOHHBIA pecypc]: Y4eOHUK Juis
CTYZIEHTOB BY30B, O0OydJaromuxcs 1o s3koHoMuyeckuM crienuanbaoctsam/ H.I. Kpemep [u ap.].—
OnekTpoH. TekcTroBele naHHbie.— M.: FTOHUTU-JJAHA, 2017.— 481 c.— Pexwum noctymna:
http://www.iprbookshop.ru/74953 .html.— SBC «IPRbooks»

3. AnwkuH.C.A. Marematnka I SKOHOMHCTOB [DIEKTpOHHBIM pecypc]: yueOHOe
nocobue/ AnunkuH.C.A., Hukonos.O.U., MenseneBa.M.A.— DJEKTPOH. TEKCTOBBIC JaHHBIC.—
ExarepunOypr: Ypansckuii denepansubiii yausepcurer, 96C ACB, 2014.— 73 c.— Pexum
nocrtyna: http://www.iprbookshop.ru/65941.html.— 9bC «IPRbooks»

Tema 6. DiieMeHTHI aHATIUTHYECKOiT reOMeTPUHU

1. Beicmas wmartemartuka [jisi 3KOHOMHCTOB [DJIEKTPOHHBIM pecypc]: ydeOHWK st
CTYJCHTOB BY30B, 00y4aroLXcs 1Mo 3KoHOMHuYeckuM crenuansaoctsaM/ H.IIL. Kpemep [u ap.].—
OnextpoH. TekcTtoBeie naHHbie.— M.: FOHUTU-JJAHA, 2017.— 481 c.— Pexwum moctyma:
http://www.iprbookshop.ru/74953.html.— DBC «IPRbooks»

2. AnmkuH.C.A. Maremaruka i IKOHOMHCTOB [DIIEKTpOHHBIM pecypc]: ydeOHoe
nocobue/ AnukuH.C.A., Hukonos.O.U., MenBeneBa.M.A.— DNEeKTPOH. TEKCTOBbIE JaHHbBIC.—
ExarepunOypr: Ypansckuii ¢enepanbubiii yausepcuter, ObC ACB, 2014.— 73 c.— Pexum
nocrtymna: http://www.iprbookshop.ru/65941.html.— 3bC «IPRbooks»

3. IlomoB, A.M. Beicuias maremaTuka JIsi SKOHOMHUCTOB: Y4YEOHUK U MPAKTHUKYM JUIs
npukiaaHoro 6akanaspuara / A. M. Ilonos, B. H. Cotnukos; no pea. A. M. Ilonosa — 2 u3n.,
nepepad. u gon. — M. : UznarensctBo FOpaiit, 2014. — 566 c.

4. Bpiciiast MaTeMaTHKa JUIs 5KOHOMUYECKOro OakanaBpuaTa: Y4eOHUK U npakTukyMm / [lox
pen. npod. H.III. Kpemepa. 4-e uza. — M.: "FOpaiit", 2016. — 909 c.

6.4. HopmaTuBHbI€e IPABOBbIE JOKYMEHTbI.

1.  @enmepalbHBII  TOCYIApCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHAAPT  BBICIIETO
podeCCHOHANIBHOTO 00pa30BaHUs 10 HANPAaBJICHUIO TOAroTOBKH (cmeruanbHocTH) 080101
OxoHoMHuYeckas Oe3omacHOCTh (KBalu(UKAMs (CTENEHb) «CHELHATHUCTY). YTBEpXKIeH
npukazoM MuHucTepcTBa o0pa3oBaHust U Hayku Poccuiickoit @enepanuu ot «14» saBaps 2011
r. Ne 19.

2. Ilpukaz MunucrepctBa oOpa3zoBaHMsi U  Hayku  poccuiickoii  Denepanuu
(MUHOBPHAYKU) «O6  ytBepxkaeHun Ilopsinka  OpraHu3aliii W OCYIIECTBIICHUS
00pa3oBaTeNbHON JIEITENIbHOCTH 0 00pa30BaTeNbHBIM IPOTpaMMaM BBICIIETO OOpa3oBaHUS —
nporpamMm OakanaBpHara, MPOrpaMM CIEIHAIUTETa, MPOrPpaMM MarucTparypb» oT «19» mexalps
2013r. Ne 1367 (3apeructpupoBan 24.02.2014 1. Ne 31402).

3. Ilonoxenwe o0 opranuszanmu u ocymecTBieHnd B PAHXul'C o0Opa3oBarenbHOM
NESITeIbHOCTH 10 TporpaMMaM BbICHIET0 o0OOpa3oBaHMsS — IporpaMMaM OakajaBpHara,
MporpaMmaM CIeluainTeTa, nporpamMmmaM maructparypbl. YTBepxkaeHo [Ipukazom PAHXul'C
oT «14» mas 2014 1. Ne 02-129.

4. TlonoxeHne O TEKYyIIEM KOHTPOJIE YCIIEBAEMOCTH M IPOMEXYTOYHOM aTTecTaluu
CTYICHTOB B (elepaJbHOM TOCYIapCTBEHHOM OO/PKETHOM OOpa30BaTeIbHOM YUPEkKACHUU
BhICIIEero mnpodeccruoHanbHoro odpasoBanus «Poccuiickas akagemusi HApOIHOTO XO3SIMCTBA U
rocynapcTBeHHOU cmyx0bl ipu [Ipesuaente Poccuiickoit @eneparum (C U3M. U JAOM. OT 7 UIOHS
2013r.). Y1Bepxaeno [Ipukazom PAHXul'C ot «7» utons 2013 1. Ne 01-2694.

6.5. MUuTepHeT-pecypcesl.

1. JleknuoHHBIM MaTepuan mo auciuiuinHe «JluHeiHas anrebpa» Ha caitte PAHXwul'C.

http://www.ilns.ranepa.ru/studentam-i-slushatelyam/lektsionnye-materialy/
2. https://minobrnauki.gov.ru/— ouuuanbHeii caiT MuHHCTEpCcTBA 00pa30BaHHUA M HAYKH
Poccuiickoit @eaeparuu

3. http://www.nsu.ru/mmf/tvims/chernova/tv/lec
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4. http://www.nsu.ru/mmf/tvims/chernova/tv/tv_nsu07.pdf
5. http://www.statsoft.ru

6. http://www.statistica.ru

6.6. Unbie HCTOYHUKH.

I. Hayunast anextponnast Oubmuoreka eLIBRARY.RY.

2. OnextponHas 6ubamoreka cucteMa IPRBOORS.

3. OnekTpoHHast OubIMOTEKa 00pa30BaTENbHBIX M MPOCBETUTENLCKUX M3daHul «I1Q
Library».

4. OnexTpoHHO-OubMoTeyHas cucteMa BOOK .ru.

5. DNeKTPOHHO-OMOIMOTEYHAs cucTeMa znanium.com uznatenbeTBa « MTHDOPA-My.

6. DneKTpoHHO-OMOIMOTeYHast cucTeMa n3zarenbersa «HOpaif.

7. DNeKTpOHHO-0MOIMOTeYHAs cucTeMa n3atenbeTBa «JIAHDY.

7. MatepuajibHO-TeXHHYecKasi 0a3a, ”HPOPMALIMOHHbIE TEXHOJIOT UM, HCII0JIb3yeMble
NPH OCYIIECTBJICHNH 00pa30BaTeJIbHOIO MPoLecca M0 TUCHHUILINHE, BKJIYasi NlepeYeHb
NPOrpaMMHOI0 odecneyeHus ¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIpH
He00X0IMMOCTH)

Jlns obecrieyeHrss HATJISIIHOCTH U MOBBILIEHUS IOCTYITHOCTH MaTepuana Kypca «JIunelinas
anrebpa» B XOA€ YTCHUSA JEKIUH ¥ TMPOBENEHUS NPAKTUYECKUX 3aHSATUH HCIONB3YIOTCS
BBIUYUCIIUTCIIbHAsA TCXHUKA U My.]'IBTPIMG}IHfIHBIC cpeacTsa 0T06pa)KeHI/I5[ I/IH(i)OpMaI_[I/II/I.
[IpakTrueckue 3aHATHS MPOBOAATCS B KOMIIBIOTEPHBIX KJIACCaX C MCMOJIb30BAHUEM JIOKAIbLHOM
CEeTH JUIsl OpraHu3aluu paboThl IPYII CTYIEHTOB.

BoruncnuTtenbHas TeXHHKAa HeoOXoauMma W JUIsl CaMOCTOSTENBbHOW y4ueOHOW paboTh
ctyaeHtoB. OrmepanmonHasi cucreMa - Microsoft Windows XP w nmanmee, mporpammMHOE
obecnieuenue — Microsoft Olffice.
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	6.Основная и дополнительная учебная литература, необходимая для освоения дисциплины, ресурсы информационно-телекоммуникационной сети "Интернет", включая перечень учебно-методического обеспечения для самостоятельной работы обучающихся по дисциплине

