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

1.1.  Mucrmmummaa K.M.02.01.01 "JluneitHas anreOpa” oOecrnieumBaeT  OBJAJICHUE
CJIEYIOIIMMHU KOMIETSHIIUSIMH C yUYETOM ITAroB:
Kon 3rana
Kon HaumenoBanue OCBOCHISL HaumeHnoBanue >Tamna ocBOeHUSA
KOMIIETEHI[MH KOMIIETEHI[MH KOMIIeTEHIIU U
KOMIIeTeHIIUH
CrocoOHOCTh ~ MPUMEHSTH| CnocoOHOCTh MPUMEHSITh
MaTEMaTUUYECKUN  HHCTPY- MaTEMaTUUECKUI MHCTPYMEHTAPUIL
OIK-1 ! PY1 omK-1.1 py p
MEHTapui  JIJII  PEIICHUs
DKOHOMHUYECKHX 3a7a4
Periats TUIOBBIE MATEMATHYECKIUE
OIlK-1.2
3a1a4un
OLTK-1.3 Pemars cnienuanu3upoBaHHBIE
o MaTEMaTUUECKHE 3aa41
CnocoOHOCTh TPUMEHSTH
OIIK-1.4 |mMaremaTHYeCKHE pacdeThl AJis
EILIEHNST DKOHOMUYECKUX 3a1a4
Hcnonb30BaTh MareMaTHUECKUI
OIK-1.5 [F3P1K ¥ MaTeMaTHIECKyto CHMBOJIKY
’ [TPY IOCTPOSHUHU OPTAHU3AIMOHHO
yIpaBIeHUECKUX MOJesIeH
O0pabaTeIBaTh DMIIUPUYECKUAE U
OMK-1.6 | P P
DKCIIEpUMEHTATbHBIC JaHHBIE

1.2. B pe3ynpTaTte OCBOCHHUS JUCHMILIUHBI Y CTYJEHTOB JOJKHBI OBITH C(HOPMUPOBAHBI:

OTD/TD/ Koa stana
npo¢ecCHOHATbHBI 0CBOCHHSA PesyabTaTnl 00yyeHus
e nelcTBUA KOMIIETEeHIIUH
A. JleaTenbHOCTH 1O OIIK-1.1. HA YPOBHe 3HAHMIA:
06““8‘“’““[ - OCHOBBI JIMHCHHOM aiareOpsl, HEOOXOMUMBIC IS
SKOHOMHNYECCKOU
6e30MACHOCTI B COCTARE aHaIM3a W OLCHKH WHPOPMAIMH TPH PEIICHUH
R ——. THIIOBBIX MaTEMAaTHUYCCKUX 33/1a4;
(ciy»0bl) HAa YPOBHE YMEHMH:
A/0L5 - [PUMEHATH anmapar JIMHEHHOW anredpsl s
Yuactue B pabore pEIICHNUS THIOBBIX MATEMATHYECKHX 3a/1a4;
noapasacjicHus
KOHOMIIECKOM HAa YPOBHE HABBHIKOB:
6e30MacHOCTH 10 - HaBBIKM MPHUMEHEHUs anmapaTta JUHEHHON anreOpsl
KOHTPOJIIO UCIIOHEHHUS JUISL PEIICHHS] TUTIOBBIX MAaTEMATHICCKUX 3a/1a4;
3AKOHOB, HOpM H OIIK-1.2 HA YPOBHE 3HAHUIA:

npaBuil SKOHOMHYECKOI
3alIUTHI COOCTBEHHOCTH

Tpynossie aeiicTBUs

1. Coop nnpOopMarII
10 MOTyYSHHOMY
3aJJaHUI0, aHAJIH3

JTAHHBIX, HEOOXOIUMBIX
JUTS IPOBCICHUS

- OCHOBBI JIMHEHHON anreOpbl, HEOOXOMMMBIC ISt
aHaJIM3a M OLICHKU WH(POPMAIMH ITPH PEILICHUN THITOBBIX
MaTEeMaTUYECKUX 33724 U ()OPMYIHPOBAHVSI BEIBOJIOB;

HA YPOBHE YMEHM:

- IPUMEHSATDH anmnapar JMHEHHON anreOpbl ISl peLIeHUs
THIIOBBIX MaTeMaTHYecKuX 3a1ad M  (OpMYJIMpOBATh
BBIBOJIBI;
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KOHKPETHBIX
OKOHOMHYCCKHX
pacyeToB

2. O6pab0TKa MacCHBOB
9KOHOMHUYCCKUX JTAHHBIX
B COOTBETCTBHH C
MOCTaBJICHHOM 3aJa4dci,
aHaJIu3, OICHKA,
UHTEPIPETAIUS
MOJTY4EHHBIX
Pe3yNbTaToB U
000CHOBaHUE BHIBOJIOB

A/02.5
Pazpabotka
MPEeIOKEHHU M 1151
JIOKaJTbHOU
JIOKYMEHTAIIHH,
oOecrieynBaroIei
(YHKIMOHUPOBaHHE
CHUCTEMBI YIIPaBICHUA
9KOHOMMYECKOI
0e30MacHOCTH

TpynoBble aeiicTBUS

1. IToxroroeka
HCXOIHBIX JAHHBIX IS
pacuera
SKOHOMHYECKHUX U
COIIMAJILHO-
SKOHOMHYCCKUX
IOKa3arelieH,
XapaKTePU3YIOIIIX
JIEATENBHOCTD
OpraHU3aIUH
2. Pacuer
SKOHOMHYECKHUX U
COIIMAJILHO-
SKOHOMHYCCKUX
IoKa3aTelieii Ha OCHOBE
THITIOBBIX METOJIHUK C
Y4eTOM JICHCTBYIOIIEH
HOPMATHBHO-TIPABOBOM
0asnl

HA YPOBHE HABBIKOB:
- HaBBIKM TNPUMEHEHUS ammnapara JMHEHHOU anredpsl
JUISI peIICHUs] TUTIOBBIX MAaTEMAaTHUYECKUX 3a]1aY;

OIIK-1.3

HA YPOBHE 3HAHUIA:

- OCHOBBI JIMHEHHOM anreOpbl, HEOOXOAUMBIX JIS
(hopMynHpoBaHHs 3aKOHOMEPHOCTEH, PEeIICHUS
CTIEIMATN3UPOBAHHBIX MaTEMATHUYECKUX 3a]1a4 U
OILICHKH TOJIYYCHHBIX PEe3yIbTaTOB;

HA YPOBHE YMEHMIA:

- IPUMEHATH arnapar JUHEHHOH anreOpbl 1is
(hopMynupoBaHMs 3aKOHOMEPHOCTEH, pelleHHs
CHELUAIM3UPOBAHHBIX MATEMATUYECKUX 3a1a4 U
OLICHKH NOJIYYEHHBIX PE3YJIbTaTOB;

Ha YPOBHE€ HAaBbBIKOB:

- HaBbIKH UCIIOJIB30BaHUsA MaTEMAaTHYCCKOI'O A3bIKA U
MaTeMaTUYECKOM CMMBOJIMKHU IS pemicHuA
CIICHUAJIM3UPOBAHHBIX MAaTEMATHYCCKUX 3a/1a4,

OIIK-1.4

HA YPOBHE 3HAHUIA:

- OCHOBHBIE MaTEMaTHYECKHE METO/IbI PEILICHUS
HKOHOMHUYECKHX 3a/1a4, POpPMYyITHPOBAHUS
3aKOHOMEPHOCTEH, MPOrHO3a pa3BUTHsI COOBITUI U UX
IIOCJIEICTBUM M OLIEHKH IIOJYYEHHBIX PE3YyJIbTaTOB;

HAa YPOBHE YMEHMH:

- IPUMEHATh MaTEMATUYECKUI anmnapar JMHEHHON
ayreOphl JUTst pellieHUs Y)KOHOMUYECKUX 3a/1a4;
AQHAJIM3UPOBATh MOJTYYEHHBIE PE3YyIbTAThl U
(opMynupoBaTh a/IeKBaTHbIE BHIBOJIbI OTHOCUTEIHHO
JMHAMUKH Y5KOHOMUYECKHX NTOKA3aTeNei;

Ha YPOBHE€ HAaBBIKOB:

- HABBIKM HCIIOJIBb30BaHHUA MATCMATHYCCKOI'O sA3bIKa H
MaTEeMaTUYECKOM CHMBOJIUKH AJid pCIICHHUA 3KOHOMMU-
YCCKHUX 3aJ1ay,

OIIK-1.5

HAa YPOBHE 3HAHMIA:
- 3HaTh 0a30Bble SKOHOMHYECKHE NPUHIUIBI U
IMPAKTUKY UX IPUMCHCHUSA

HAa YPOBHE YMEHMH:

- WCIOJNB30BAaTh ~ MAaTEMaTHYECKUM  S3BIK U
MaTEeMaTUYECKYyl0  CHMBOJIMKY IIpH  IOCTPOCHHUU
HSKOHOMMYECKHX W OpPraHU3al[MOHHO-YIIPABICHYECKUX
MOJICIICH;

HA YPOBHE HABBIKOB:
- cobupare W 00pabaThiBaTh SMIUPHYECKHE U
IKCIIEPHUMEHTAJIbHBIC JTAHHBIC;

OIIK-1.6

HA YPOBHE 3HAHUIA:
- 3HaThb IPHUHLMIBI PacyeTa U OLIEHKHM OCHOBHBIX
YKOHOMHUYECKHUX ITOKa3aTeeit;

HAa YPOBHE YMEHMH:

- HUCHOJB30BaTb MAaTEMaTHMYECKUM SA3BIK U
MaTEeMaTUYECKYyI0  CHMBOJIMKY IIpH  IOCTPOCHHUU
HSKOHOMMYECKHX U OpPraHU3alMOHHO-YIIPABICHYECKUX
MOJICIICH;
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HA YPOBHE HABBIKOB:
- cobupatb W 0OpabaTeIBaTh OSMIIUPUYECKUE U
JKCIEPUMEHTANbHBIC  JaHHbIE ©  (POPMYyIHPOBATH
BBIBO/IBI.

2. O0beM IMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI IPOrpaMMbl

O0neM IUCIUILIHHBI
Tpynoemkocts aucturiniael K.M.02.01.01 "JIuneitnas anredpa” cocrasiser 3 3.e. (108 a.u.).
KonnyecTBo  akageMMYecKMX 4YacoB, BBIIEICHHBIX Ha KOHTAKTHYI paboTy ¢
npernoaaBaresieM (110 BUJaM y9eOHBIX 3aHSATHIA) M Ha CAMOCTOSTEIBHYIO pPaboTy 00yJaromiXcsi:
Jexmun — 16 a.4.;
IpaKTUYECKUe 3aHATusd — 32 a.u.;
camocTtosTenpHas padora — 60 a.4.

Mecro qjucuuminnsl B crpykrype OII BO

Hucuunnuna «JIuneitnas anredopa» (K.M.02.01.01) otHocutcs k Moaynto 2 "MaremaTuka
u ctatucTuka" u u3yyaercs Ha | kypce — 1 cemecTp.

JucuunnnHa 6a3upyercs Ha 3HAHUSX, MOJYYEHHBIX CTYyJEHTaMU B MPOIECCE OCBOCHUS
IIKOJILHOM MPOTrpaMMBbl TT0 TipeaMeTy «MaTemaTHKay.

Jucuunnuna «JIunelinas anrebpay» UMeeT JOTUYECKYI0 M COIEPKATeNbHO-METOMYECKYIO
B3aUMOCBS3b C TIOCIIEAYIONIUMU JUCITUTUTMHAMU Momyis 2:

K.M.02.01.02 «MaremaTtudeckuii aHau3», 2 CEMECTP;

K.M.02.01.03 «Teopus BepoITHOCTEN», 3 cEMECTP;

KM.02.01.04 «9x0OHOMHKO-MaTeMaTHYECK1E MOJEIIN U METOIbI», 4 cemMecTp;
K.M.02.02.01 «MaremaTtnyeckasi CTATUHCTHKA», 5 CEMECTD;

K.M.02.02.03 «DxoHOMETpHKA», 6 cemecTp.

dopma MPOMEKYTOYHON aTTECTAIMU B COOTBETCTBUU C YYEOHBIM IUIAHOM: KOHTPOJIbHAS
paborta — 1 cemecTp.

3. ConepxxaHue M CTPYKTYpPa AUCHUILIAHBI

Tabmmna 1.
O0beM TMCHUNIMHBI (MOYJIs), Yac. ®Dopma
KonTakTHas padora TEKYLIero
HaumeHoBanue TemM o0yuaronuxes KOHTPOJIsA
Ne n/m
(pa3neJioB) Bcero ¢ nmpenojgaBarejeM Mo CP | ycmeBaemoCTH,
BU/JAM Y4eOHBIX 3aHATHH TMPOMEKYTOYHOM
J I JIP | 3 | KCP aTTecTaluu
Ounasn ghopma 0b6yuenusn
JinHeuHasn anre6pa C 3JIeMeHTaMU aHaJINTU4YEeCKon reomMeTpum
Tema 1 DNeMEeHTHI TEOPUH MHOXKECTB 8 2 4 10 O, P3, KP
Tema 2 Martpuusl 1 onpeaeTuTenn 14 4 8 10 O, P3, KP
Tema 3 CucTeMbl TMHEHHBIX ypaBHCHUH 8 2 4 10 O, P3, KP
Tena 4 Bekropa Ha TITOCKOCTH U B 16 ) 4 10 0. P3, KP
MIPOCTPAHCTBE
Tema 5 KommnekcHeie uncna 10 2 4 10 O, P3,KP
Tena 6 ONeMeHTHI aHATUTHYECKOH 16 4 ] 10 0, P3, KP
reoOMeTpUH
Hroro no 1 cemectpy 108 16 32 60
KonTpoabnas padora
Bcero: 108 16 32 60




Conepxkanue QM CHUIIMHBI

Conepmafme JICKIIMOHHOT0 MaTepuaJia
Jluneitnan aﬂzeﬁpa C JIeMeHmamu aHaiumu4ecKoil ceomempuu

Tema 1. D11eMEHTBI TEOPUN MHOKECTB.
[TonsTust MHOXeECTBa, crIOCOObI 3a7aHKsl U TpadUUYECcKOro Mpe/ICTaBICHUs, ONEepalui Haj
MHOKECTBaMHU. [[efiCTBUTENbHBIE YUCIIa U UX OCHOBHBIE CBOMCTBA. METpHUECKOE MPOCTPAHCTBO.

Tema 2. Marpuiibl ¥ ONIPEAECTUTENH.
OcHoBHbIE cBeieHMs] 0 MaTpulax. Onepauuu Haj Matpunamu. Onpeaenureny KBagpaTHBIX
Martpwuil. CBoiicTBa onpenenuteneii. O0paTHas marpuiia. PaHr MaTpuisL.

Tema 3. Cuctembl TMHEWHBIX ypaBHEHUH.

OcHoOBHBIE IOHATHSA U onpeneneHus. CucremMa n TUHEHHBIX YPaBHEHUN C # IEPEMEHHBIMH.
Meron oOparHoit Matpuisl u ¢dopmynsl Kpamepa. Meton T'aycca. Cucrema m nuHEHHBIX
ypaBHEHUH ¢ n nepeMeHHbIMU. CHCTEMBI JINHEWHBIX OJJHOPOIHBIX YPaBHEHUMN.

Tema 4. Bektopa Ha MIIOCKOCTH U B IPOCTPAHCTBE.

[ToHsATHSI n - MEPHOTO BEKTOpa M BEKTOPHOTO MpocTpaHcTBa. CKAIIPHOE W BEKTOPHOE
npousBeneHue. PasmepHOCTh M 0a3uC BEKTOPHOTO (JIMHEHHOro) mpoctpaHcTBa. I[lepexom k
HOBOMY Oasucy. EBkmumoBo mpocTpancTBo. JluHelHble mpeoOpa3oBaHust (OMEpaToOpPHI).
Co0cTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO OTepaTopa.

Tema 5. KoMmIiekcHbie dHcIa.

Mogenu mpeacTaBieHUs KOMIUIEKCHBIX 4YHcenl. AnreOpanyeckas (opMa MpeacTaBlIeHUS
KOMIIJICKCHBIX YHCECII. TpI/II‘OHOMeTpI/ILIeCKaﬂ MU IIOKa3aTcJIbHAasA q)OpMI)I HpeﬂCTaBHeHI/ISI
KOMIIJIEKCHBIX YHCE.

Tema 6. DneMeHTHI aHATUTUYECKOW T€OMETPUN.

Cucrembl koopauHart. [Ipocreiimve 3agaum aHATUTUYECKOH Te€OMETpUH. Anredpandeckue
JIMHUY TIEPBOTO MOpSAAKA. YpaBHEHHE MPSMOI Ha IUIOCKOCTU. B3anMHoOe pacronoxeHue npsMbIX U
Touek. Anredpanyeckue JMHUM BTOporo nopsaka. OkpykHOCTb u iuunc. [unepbona u napadona.
[InockocTh U npsimast B IPOCTPAHCTBE.

3ajaHus NPaAKTHYECKUX 3aHATHI

Jluneiinaa anzebpa c snemenmamu aHATUMUYECKOU 2eOMEMPUU
Tema 1. DjieMeHTbI TEOPUHM MHOKECTB.

3anarue 1
I.Ie.m;: JaTh 3HAHUA HOJ'IO)KCHI/Iﬁ I/ISY'-IaCMOFO Kypca nu HpI/IBI/ITB HAaBBIKN HpI/IMCHeHI/IH MareMatTu4dec-
KX METOJIOB PEIICHUS 3aj1a4, B TOM YHCIIE, B cepe MPoPeCCHOHATEHOMN AeSITETEHOCTH.

1. IToBTOpEHUE ONpeaeNeHni i OCHOBHBIX MOHATHN TEMBI B (POpMeE KOHTPOIHHOTO OIpOCca U IIPOBEpKa
CaMOCTOSATEIBHON pa0OTHI IO BHIMIOJIHEHUIO JIOMAIITHETO 33 aHMsl.
2. PaBHBI U CIEAYOIINE MHOXKECTBA:
a) {2,4,5} u{2,4,5,2}; 0) {1,2} u {{1,2}};
naoom B) {1,2,33m {{1}, {2}, {3}}; r) {{1,2},3} m {{1}, {2,3}};
3. Ilycte manel MHOXKecTBa: E = {1, 2, 3,4, 5}, X={1,5},Y={1,2,4},Z2={2,5}.
Haittn MHOXECTBA:!
AXaY;0)XaZ) i Y;BXe (Yal)
Haoom )Xt V)aXiZ)ynXitY) o)X aY’
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4. HaueptuTh nuarpammbl BeHHa, HIUTIOCTPUPYIOLIUE MOCTPOSHUE MHOXKECTB, U TIOKa3aTh, YTO ATH
YTBEPIKIICHUS HE BCET/IAa BEPHBbI:
a)(Ae B e C=A% BaC(C), 0)(A\B) 8§ B=A; B)(A=a B)\A=0;
Haoom 1)(A & B)\B=A; 1)(A\B) 8§ C=(A & C)\(B & C).
5. Ompenenuth MHOXKecTBa A @ B; A & B; A\B; B\ A u 1300pa3uts UX Ha YUCIOBOI OCH
(TUTOCKOCTH), eciTn
a) A=(-1,2]; B=[1,4);
0)A={x:-4<x<1}; B={x: 0<x<4}.
B) A={(x,y) I R|x* +)* <1}
B={(x,y) T R’ x>+ (y-1)><1},rme SR> — BelleCTBEHHAs ILIOCKOCTb.
Haoom T)A={x:x’-x-2>0};B={x:6x—x">0};
o) A = {x:sinx =0}; B= {x: cos mx/2 = 0}.
6. Jloka3aTh, 4TO HAa MHOXKECTBE YR} MMEIOTCS €IMHCTBEHHBIE HOJb M €IMHMIIA.
7. PemiuTh ypaBHEHUS:
a)|x-5/-2x+8|=-12; 8) |5+ |x+2||=10; B) |x| + |x- 1|+ |x-2]|-2,5=0;
Ha 0oMm
D)X+ x-2=0; g) x + 1|+ x| +|x-1]=6; e)xlx+2|-|x+ 1] - (x+ 1)]x| +1=0.
3ansitue 2
Henn: nath 3HaHUS MOJIOKSHHUIA W3y4aeMOro Kypca W MPHUBHUTh HABBIKH MTPUMEHEHHUS MaTeMaTHUeC-

KUX METOZOB pCIICHUSA 3a/1a4, B TOM YUCJIE, B C(bepe HpO(bSCCHOHaHLHOﬁ JCATCIbHOCTH.

1. IToBTOpEHNE ompenereHnii OCHOBHEIX MOHATUN TEMBI B OpME KOHTPOIBHOTO OIPOCa H MPOBEpKa
CaMOCTOSITEIIHHON paOOTHI TIO BHITIOTHEHHUIO JIOMAIITHETO 33 /[aHMsl.
2.0ycte E={b, ¢, d e [}, A={b ¢ d}, B={c e}.
Haueptuth nuarpammy BeHHa, HIUTFOCTPUPYIOIIYIO ITOCTPOSHUE STUX MHOXKECTB.
3. Onmcars MHOkecTBO A={x T N |x* - 3x — 4 <0} nepeuncieHreM ee >IEMEHTOB.
4. Cunras otpe3ok [0,1] yHHBEpCAIIbHBIM MHOXECTBOM, HAUTH U M300pa3UTh HA YHCIOBOM MPSIMOM
JTOTIOJTHEHHS] MHO>KECTB!
a) {0, 1}; ©) (%4, %2); Haodom B)(0,%]; 1) {0} & [, 1).
5. Jlokasatb, 4TO )i MHOXKeCTB A, B, C #=
a)Aa(Bi (C)=(AaB)et (A=a(C);6) A\B=Aa B’;
Ha Oom
B) At B\O)=(Ae B a(As C), nNAg B a(As B)=A
6. Jlokasatb, 4TO
a) ypaBHeHHE a + X = b HMMEEeT eIUHCTBEHHOE pellieHue x =-a + b;
Ha 0om
0) ypaBHeHHE ax = b HMMEET eMHCTBEHHOE pelenne x = a'b.
7. PemmnTh (10Ka3aTh) HEpaBEHCTRA!

a)[x’ -x-1[-5 = x*+x+8 6) -y = |lx| - il

Ha Oom
B) & -3x+2[+2x+1] > 5; r) | +xi Fxa x> x] - (] e L ).

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:

IREIE
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 | I

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 @rn)
5 38 —126 1
7 =3 6 5

5. Haiftu u3 npousBeaennii matpurt AB nu BA, KOTOpBIE CYIIECTBYIOT:

1
2 2 1 3
a) A= Bre y B6) =@ 2@ =
4 0 1 5

6. Beruncinute onpenenurenu:

S = O
- O O
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1 23 . 5 6 3 1 1 1
)236)2—3 Ve s 6 5 )sma cos & o 2 ool =3 1
a ; , B , Ha oom T € - .
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 BHIIOIHEHHIO JOMAIIHET0 3aJaHusl.

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

e
5%

1 -1
3. Boruncnurs A°, ecmn A= -1 2
-1 0

3

4 Ha oom Boraucnute matpunty D= ABC— 3E:

% (2 edundynasn mampuya

4. Haittu matpury A"

a)§ _i§mm4dom 6) @ 0@ =3. B)§n_;§ =5,
_ o _

5. Haiit 3Hauenne MHOTOWIeHa f(X) OT MaTpULBI A:

-2 3 2 -3
f(x)=3x" —2x+5; Aragov—4 A @x X ()= 47 *+13 -5, = 3 -1
-5 2 2 1

6. y66,Z[I/ITCH, YTO OMPCACIINUTECIIb MATPUILIBI PABCH OIIPCACIUTCIIO TpaHCHOHHpOBaHHOﬁ MaTpulblL:

HO -1 OH Hl 0 -ZH
ol 3 -2g naoom 005 3 171
2 s -1} o 2 -1f

7. JlokazaTh TOXJIECTBA:

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

1 ¢ ab 1 c?

8. Pemiuth ypaBHEHUS:
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1 1—xna dom=0x

— N b

— W \O
Il
S

3augarue 3
Lenb: 1aTh 3HAHUSA MOJIOKEHUI M3y4aeMOro Kypca ¥ NMPUBUTHh HABBIKK MPUMEHEHUS MaTeMaTHYeC-

KHX METOJIOB PEIICHUs 3a/1a4, B TOM YHuCIIe, B chepe npoPecCHOHAIBHOMN IesITeIbHOCTH.

1. IloBTOpeHME OmpenencHNii OCHOBHBIX MOHITHI TeMBI B (hOpMe KOHTPOIHHOTO OIpoca U IMPOBepKa
CaMOCTOSITEIILHON pa0OTHI TIO BHITIOTHEHHUIO JIOMAIITHETO 33 [aHMsl.

1. Haiitu onpenenurens MaTpuLbL:

Hl 0 4 1 HO 0 0 1
C_I]O -2 2 -10q C_|]0 0 2 -10g
0o o 3 130 na dom 0o 3 5 130
HO 0O O 3 H H- 3 4 5 6 H
2. BeraucauTh onpeneauTens,
2 3 4 1 a 1l 2 0
4 -2 3 2 b 3 1 4
Ha Oom
a b ¢ d c 01 2
3 -1 4 3 d 1 10
pasnarasi ero Io dJIeMeHTaM pasjaras ero Imo 3JIeMeHTaM
TpPEeTbel CTPOKU MEPBOTO CTOJNIOMA
3. Beluucnuth onpenenuTenu:
0 6 3 5 1
1 1 1 1 1 2 3 4 -1 1
-3 2 4 1 0
-1 1 -1 -1 2 3 4 1 - 2
a) ; 0) ; Ha OOM B) ;)5S 1 4 3 2
1 1 -1 1 3 4 1 2 -5 3 2
-3 8 7 6 1
1 1 1 -1 4 1 2 3 -7 8 4 5
1 0 3 4 0

4. Beruvcnuts Matpuny B = 11(4™1) + A", rie

A= 1
0

5. Haiitu o6pathyto matpuiry A 1Byms cioco6aMu: ¢ MOMOLILIO MPHCOEMHEHHOH MaTPHIILI U
AJIEMEHTAPHBIX MPE0OPa30BAHMIA:

-1 0 0 2 -1 2 -1
a) 2 4 0) 1 0 Ha 0oM  B) -3 10 1 -1
4 31 0 1 -7 3

6. Haiitu matpuity, oopatayto marpuiie C, €Clii OHa CyIIECTBYET
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1m0 4 1 jo 0 0 1
C:DO -2 2 -10q C—DO 0 2 -10¢
lop o 3 130 naoom g 3 5 130
1o 0o o 31 13 45 of

7. Halitu paHru MaTpui

12 1 -4y -1 3 s -2 -1 37
A=p4 2 0p B=p2 -6 00 pugoom C=04 2 -6]
1 -3 alf f1 -3 -5f f2 1 -3f

3augrue 4
Lenb: nath 3HaHUS MOJIOKEHUI M3y4aeMOro Kypca M NMPUBUTH HABBIKK MPUMEHEHUS MaTeMaTH4eC-

KHX METOJIOB PEIICHUs 33134, B TOM YHucIe, B cepe MpoecCHOHATBHON NesTeNFHOCTH.

1. IloBTOpEeHue onpeaeIeHuil OCHOBHBIX MOHITUI TeMBI B (popMe KOHTPOIBHOTO ONIpOca U MPOBEPKa
CaMOCTOSITEIbHOM PabOTHI 110 BBIIOJIHEHHIO JOMAIIHET0 3aJaHusl.

2. Haiitu panru mMatpuil

2> 1 4 5 o1 -1 37 25
Dl 01 2¢60) | —lesel 0 4 8 3
1 2 40 4 31 6 10 -4 7
11 5 -1 1 5
2 -1 -1 2
o 1 | 2g & . 30 1 6
HA OM T - (]
3 127 1 -3 30
4 3 1 1
10 10 4 6
3. HaiiTu MakcCMMaibHOE YKCIIO JIMHEHHO HE3aBUCHMBIX CTPOK MATPUIL:
11 1 16 20 3 5 1
2 1 4
11 1103 301 7 5
Q) 0) 1 -1 3 Ha O0OM B) r)
12 A 12 5 0 3 -5 -3 3
3 -6 5 6 5 6 3 2 2 4

4. HaiiTin MakcUMaJIbHOE YUCIIO TMHEWHO HE3aBHCUMBIX CTOJIOIIOB MaTPHII:

2 3 1
a) @3 -1 —4
1 5 3

5. HOKa)KI/ITe, 4TO CyMMa HpOI/ISBCL[CHI/Iﬁ OJIEMCHTOB TPETLETO CTOJ'I6I_[a

Ha Oom

6)

3 8
37
25

MaTpuibl Ha anre6pa1/1qec1<ne JOIIOJIHEHHA COOTBETCTBYIOUIMX JJIEMCHTOB

TIEPBOTO CTOJIOIIA paBHA HYIIIO.

6. Pemutn 3aaa41 C SKOHOMHUYCCKUM COACPIKAHUCM:

A =5

i1

-1
4
-2 3f

'
20

a) B HexoTopoli oTpaciu m 3aBOJIOB BBITYCKAIOT B BUOB MPOAYKIMK. Matpuiia Amn 3a1aeT 00beM

MIPOAYKIIH Ha KaK/IOM 3aBOJIE B TIEPBOM KBapTalie, a MaTpuna Bmn — B0 BTOpOM; (aij, bij) —

00BEMBI TIPOIYKIMH j-I'O THIIA Ha {-OM 3aBOJIC B IIEPBOM M BTOPOM KBapTajax COOTBETCTBEHHO.
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O NEA NS
—_ = N W
W L
MAMMNENAD ¢
N oW R O
N L

Haiit: 06peMbl poIyKIum; TPUPOCT 00HEMOB MPOIYKIIMHA BO BTOPOM KBapTaljie 10 CPaBHEHHIO C
MEPBBIM MO BUJaM IPOAYKIMH U 3aBOAAM; CTOUMOCTHOE BBIPaXKEHUE BBIMYIIEHHOW MPOTYKIUY 32
nosroa (B €Bpo), €CIId A — Kypc €BpPO 10 OTHOLIEHHIO K PyOJIiO.

0) [IpennpusiTrie NPOU3BOIUT A THIIOB MPOLYKINH, 0OBEMBI BHIITYCKa KOTOPBIX 3a/IaHbl MATPHUIICH
Ain . LleHa peanu3aiyu eJMHHIIbI i-T0 TUIIA TPOAYKIIMHU B j-OM PETHOHE 3a/1aHa MaTpuiiei Bnk, Tie k
— YHUCJIO PETHOHOB, B KOTOPBIX PEAM3YETCS MTPOTYKITHS.

3
B, = 3
Haiitu matpuity Beipyuku C o pernonam, eciu Az = (100 200 100), 4

[N N R
S D WD

Ha 0om
B) Tpu 3aBojia BHITYCKAIOT YETHIPE BUA MPOAYKIIUH.

Heo6xonumo HaiiTh: MaTpuIly BhIITyCKa IPOAYKIMH 33 KBapTasl, €CIH 3aaHbl MaTPULIbI
ITOMECSYHBIX BBITYCKOB A1, A> U A3; MaTpHIIBI IPUPOCTA BBITyCKa MPOAYKIIMH 32 KaKIBIA MecsI B
1 B, 1 mpoaHann3upoBaTh pe3yabTaThl.

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) Haiitn C — matpuily Beipyuku C TI0 peTHOHAM IO YCIIOBUAM 3a1aun 60), ecin

A= (104010 20); B=

N
BAoOo= =

Tema 3. CucTeMbl JTUHEHHBIX YPABHEHHU .

3andarue 1
I_Ie.J'ILZ JaTh 3HAHUA HOJIO)KGHHIZ H3yqaeM0r0 Kypca nu HpI/IBI/ITL HaABBIKH HpI/IMeHCHI/ISI MaTeMaTu4uccC-
KHX METOJIOB PEIICHUS 3a71ad, B TOM YHCIIE, B cepe MPoPeCCHOHATEHOMN ASITETEHOCTH.

1. IloBTOpEeHME OmpeneneHNnii OCHOBHBIX MTOHATHI TeMBI B (hOpMe KOHTPOIHHOTO OIpoca M IPOoBepKa
CaMOCTOSTEITFHON paOOTHI 11O BHITIOTHEHHUIO JOMAIITHETO 3a/TaHHUS.

2. PemuTh cCUCTEMBI ypaBHEHU METOIOM O00paTHOM MaTpHIls! 1 o Gopmyrnam Kpamepa:

s 2x,+ x,+6x;, = 0, 5. =0 X, +2x,+x, = =8,
a) %1 ) X, —2x, — XpaEdM B) @ 2w )X +3,+ ;=-3,
1

X
X, +x,=1. —5x. =—
: X, +4x, —2x, =13. \/gxl >x, =-10. X, +x,+3x; = -1

3. Pemmuth cuctemsl ypaBHeHHH MeTooM ["aycca:
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2x, +x, +3x; = X, +4x, L +2x,+3x, = 6
a) x1+2x2+6x3—8 ; 1+x2+2x3— 3; B) @x,+3x,—x, =4 .
L +2x, —4x, = X +x, +x,=5 x+x, —4x,=0
Ha oom
3x1—x2+2x3= X +x,+x, =1 4x, —x,+2x, =9
r) @x+5x,+4x;, =7 ; n) x+2x,=3 ; e) x+5x, =3x,=4 .
9x,+3x,—6x; =5 X, +3x,+x;, =5 x, +6x,—2x, =18
4. Pemuth MaTpU4HbIE YPaBHEHUS:
4 1
1 0 7 3 1 0
a) = 0) AXB=C, tne A= B= 1 7@ C=
1 1 2 8 5 9 11

Ha 0om

BRI RURIE IR

3andrue 2

Henn: nath 3HaHUS MMOJIOKSHHUIA W3y4aeMOTrO Kypca W MPHUBHUTH HABBIKH MPUMCHEHUS MaTeMaTHUeC-
KHX METOJIOB PEIICHU 3a/1a4, B TOM YHClie, B cepe npodeccrnoHanbHOM NesITeILHOCTH.

1. [loBTOpEeHue omnpeneneHnii OCHOBHBIX MOHATHI TeMbI B (hopMe KOHTPOIBHOTO OIPOCca U MpOBEpKa
CaMOCTOSITEIBHOM PadOTHI 110 BBITIOIHEHHIO JOMAIIHETO 3aJaHusI.

2. Pemmnth cucteMsl ypaBHeHui metosioM ['aycca:

X, +3x,—x, =10 X +x,+x,+x, =10
a) €, +3x,+8x, —xpa day x D) K ,— =, =—4.
4x,+2x,—3x, =11 X, kX, —x,=—2

3. Pemuth (JTI00BIM METOIOM) CHCTEMEI YpaBHEHWH, 3aaHHbIe B BUne AX = B, rie A - marpura
CHCTEMBI;, B - cToi0€e1] CBOOOAHBIX WICHOB:

3 2 4 2 -2 2
a) A= -4 -3¢ B=@6@ Ha Oom 0) A= 1 1 B=
6 1 7 -3 3 0

4. HaiiTi 6a3ucHbIC U OOIIUE PEIICHUS CHCTEM YPaBHEHUH:
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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,
4x,+x,+x;, =0,
X, +7x,+4x, =0,
X, +5x,+3x,=0.

3x,+5x, —4x, +2x,= 0,
a) @2x,+4x,—6x,+3x,=0, 0)
Lx, +17x,—8x; +4x, = 0.

X +x,—2x, +2x,= 0, X, +5x,+3x; +2x, +x; =0,
don B) 3x,+5x, +6x;,—4x,=0, X, +7x,+6x;,+4x,+3x,= 0,
4x,+5x,-2x,+3x, =0, X, +9x,+9x, +6x, +5x,=0,

X, +8x, +24x,—19x, = 0. 4x, +8x,+3x, +2x, = 0.

Tema 4. BekTopa Ha IVIOCKOCTH U B MPOCTPAHCTBeE.

3ansrue 1

Heanb: nate 3HaHUS NOJOXKEHUM M3y4aeMOro Kypca W MPUBUTH HABBIKM NPUMEHEHHSI MaTeMaTH4ec-
KHX METOJIOB PEIICHUs 33134, B TOM JHucie, B cepe MpoecCHOHATBHON NesSTeNFHOCTH.

1. TToBTOpEHUE OMpeneneHnii OCHOBHEIX MOHATUN TEMBI B JOpPME KOHTPOJIBHOTO OIPOCa M MPOBEpKa
CaMOCTOSATEIBHON pa0OTHI IO BHIMIOJIHEHUIO JIOMAIITHETO 33 JaHusl.
2. HaliTi KOCHHYC yIJia MKy BEKTOpaMU X U Y, TPUHAIICKANIMMUA TPEXMEPHOMY €BKIIUIIOBY
IIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 0A3UCOM.
g1 g~ 10 il i
a) =040, =030 maoom 6) x=0-40, y=0310,
- 2f i 24 i1 - 2f

3. Pemuts 3amaun:

a) Haiftu yron Mexay quaroHaJIsIMH MapajuiejorpaMma, IOCTPOSHHOTO Ha BEKTOpax a = -2j + k,
b=2i+j.

0) [lamsr Tpu BekTopa a = (2;-2), b =(2;-1), ¢ = (2;4). Haiita koopauHaThl BekTopa p=2a - b + ¢
Y Pa3IOKHTh €ro 10 BEKTOpaM a u b.

Ha 0om

B) OnpenenuTh JUIMHBI BEKTOPOB, HA KOTOPBIX MTOCTPOCH MapajlieorpaMM C THArOHAISIMH
c=2i-j+3k, d=2i-2j+4k.

r) Jlansr weteipe BekTopa a = (2; 1;0), b=(1; -1; 2), ¢ =(2;2; -1), d = (3; 7; -7). PaznoxuTth a 10
BeKTOpaMm b, cu d.
4. PemuThb 3amauu:

a) B HekoropoMm 0a3uce 3amanbl Bektopbl a1 = (-2;0; 1), a2 =(1;-1;0), a3 =(0; 1; 2). BeisicHUT®,
SBIISIETCS JTU BEKTOp a4 = (2;3; 4) nuHelHHON KOMOMHAIMe BEKTOPOB d1, d2, d;.

0) BBISICHUTD SBJISIFOTCS JIM JIMHEHHO 3aBUCHUMBIMH MJIH JIMHEHHO HE3aBUCHMBIMH BEKTOPBI:
a1=(-7;5;19), ax=(-5;7;-7), as=(-8;7; 14).

B) BhlscHUTB, 06pa3yIoT 11 6a3uc TPEXMEPHOTO IPOCTPaHCTBA R BeKTOPHI:
ar=(1;1;1), a=(1;0; 1), a3=(2;1; 2).

r) Jlana maTpuria mepexoaa
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2 -1
A= 1 0
0 1

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

Ha Oom

1) B mexoropom 0asuce 3amanbl BekTopsl a1 = (2; 1), a, = (-1; 3). Haiitu Bce 3HaueHUs m, npu
KOTOPBIX BekTOop b = (1; m) B TOM ke Oasuce SABISIETCS TUHEHHOW KOMOWHAIIMEH BEKTOPOB d1 H d».

¢) BBISCHUTD SBJSIOTCS JIM JTMHEHHO 3aBUCUMbBIMH WM JITHEWHO HE3aBUCUMBIMHU BEKTOPBI:
ar=(1;8;-1), @2=(-2;3;3), a3 =(4;-11, 9).

) BBIACHHTE, 06pa3yIoT I 6a3MC YETHIPEXMEPHOIO IPOCTPaHcTBa R* BEKTOPEI:
a1=(1;1;1;1), aa=(1;0; 1;0), a3=(0;-1;0; 1), as=(1;0;0; 1).

3) Jlana marpwuma

0 1
A= 0 2
1 3 1
nepexoia oT 6asuca (e, e, es) k 6asucy (e'1, €2, €'3). HaifTu KoopaHHATBI BEKTOPOB €1, €2, €3 B
6asuce (€1, €, €73).

1) Haiitu marpuity nmepexona ot 6asuca (e1, €z, €3, es) kK 0asucy (es, es, e, €1).

5. Haiitu miiomazps TpeyrojlbHUKA, IOCTPOEHHOIO HA BEKTOpax @ U b , eciu | a =22, |56 |=1,
@ = /4.
Ha Oom
Bpruncnuth miomans TpEYrojibHUKA, MIOCTPOEHHOTO HAa BEKTOopax ¢ =-m + 2n, d =3m- n,
ecim | m|=5,|n|=4,¢ =7/6.
6. anbl Bepmunsl Tpeyronsauka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). Haiitu ero ruomans.

Ha Oom
[IpoBepuTh, OYAyT JIK KOIIMHEAPHBIMU CIICAYIOIINE BEKTOPEL: C (4, -2; 1), d (8; -4; 4).

3anarue 2
I_Ie.]'lbi JaTh 3HAHUA HOJIO)KGHHIZ I/I3y‘la€MOFO Kypca nu HpI/IBI/ITL HaBBIKHU HpI/IMeHCHI/I}I MaTeMaTu4uccC-

KX METOJIOB PEIICHUS 3a71a4, B TOM YHCIIE, B cepe MPoPeCCHOHATEHOMN AeSITETEHOCTH.

1. [loBTOpeHue onpeaeIeHuil OCHOBHBIX MOHIATUH TeMBI B (popMe KOHTPOIBHOTO ONIPOCca U MPOBEPKa
CaMOCTOSITEIBHOM PadOTHI 110 BBITIOIHEHHIO JOMAIIHET0 3aJaHusl.
2. Haiitu MaTpuily TUHEHHOTO IIpeoOpa3oBaHus, MEPEBOIIETO KK BEKTOP

10 150 i IR

X =0x,0 BBekrop ¥V =0X, +X;0, maodom X =[0X,[ BBexkrop ¥ =0 2x; [
HX3H sz'st Hx3H Hx2-3x3H

3. Haiitu marpuity TnHEHHOTO Mpeodpa3oBaHus, IEPEBOASIIICTO KaX b BEKTOP X JBYXMEPHOTO
BEKTOPHOI'O MTPOCTPAHCTBA B BEKTOP Y 1O CIEAYIOUIEMY alITOPUTMY.
a) CHMMETPUYHOE 0TOOPaKEHHE OTHOCUTEIHHO MPSMOH X1 =X, ;
0) OBOPOT Ha 45 ®m 110 YACOBOI CTPEIIKE;
B) CHMMETPHYHOE OTOOpakeHUEe OTHOCUTEIHLHO MPsIMOH X = 0, a 3aTeM CHMMETPUIHOE
oToOpakeHNe OTHOCUTEIHHO Hayalla KOOPAHHAT.
Ha Oom
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') CAMMETPUYHOE 0TOOpaKEHHE OTHOCUTEIBHO MPSIMO X| = -X».
1) CAMMETPUYHOE 0TOOpakeHHE OTHOCUTEIILHO Havala KOOPIUHAT, a 3aTeM CUMMETPHYHOE
oToOpaskeHre OTHOCUTENBHO pAMoit X, = 0.

4. BBIACHUT SIBJIACTCS JIN onepaTop A (x) THHEHHBIM, eCITH BEKTOP X = (X1; X2; X3):
A(x) = (x2- 2x3; X1+ X2, X1)  Ha oom  A(X) = (x1X2; X2X3, X1X3).

5. Haiit koopiuHaThl BekTopa y = A(x), ecim oneparop A 3anan Marpureii A (B 5ToM 6asuce):

0 1
11
A= 1 24p x=—¢ +2e,+epa dom A =§ 1§ =(2;-1).
2 1

6. Haiitu matpuiy A" nuueiinoro onepatopa B 6asuce (e'1, €2, €'3), 3a1aHHOro Matpuneii A B
basuce (e1, e, 3):

-1 0 e =2e +e, —e;

301 e i
Avaggon A€y 7 e e e =@ | -l@ =2, - ,+2
-1 e,=e+te,. 0 1

.
e, =3¢ +e;;

7. Haiitu coOCTBeHHBIE 3HaUCHHS U COOCTBEHHBIE BEKTOpa JIMHEHHOTO onepatopa A (Matpuia A):
1 8
4 —4
a) A= 0) Aragporz 0 B) = r) = 3 2
1 3 2 1
0 -1 1 0 1

Tema 5. KomnjieKkcHBIE YHCJIA.

3ansarue 1
IIe.m;: JaTh 3HAHUA HOJ'IO}KEHI/II\;I HSy‘IaCMOFO Kypca nu HpI/IBI/ITL HAaBBIKHU HpI/IMCHeHI/Iﬂ MareMaTu4dec-
KHX METOJIOB PEIIeHH 3aa4, B TOM YHCIIE, B cepe MPoPeCCHOHATEHON AeSITETEHOCTH.

1. IToBTOpEeHME OompeneaecHINl OCHOBHBIX TTOHITHH TeMBI B (hOpMe KOHTPOIBHOTO OIIpOca M IIPoBepKa
CaMOCTOSTEIBHON pa0OTHI IO BHIMOJIHEHUIO JIOMAITHETO 33 JaHusl.
2. JlaHbl KOMILTIEKCHBIC uncia za = 15 + 8, z2 =4 - 3i. Halitu: a) z1 * z2; 0) 7122; B) 71/ 22.
3. laHbl KOMIUIEKCHBIE ynucna g1 =1 -i, 22 = - V3+i. [IpencTaBuTh B TPUTOHOMETPHUECKON (hopMe
Y HaWTH:

a) 2122; 6) 21°® madom B)z1/z2; 1)V 22,

4. KommuiekcHbie uncna g1 = 1 - 4, g2 = - V3 + i mpeAcTaBuTh B MIOKa3aTeIbHON (OpPME U HAWTH:
a) z1z2; 0) 21/ z2.
Ha 0om
Komrnexkcubie uncna za =1 - i, z2 = - V 3 - i TipeAcTaBUTh B IOKAa3aTEIbHON (popMe U HalTH:

a) 2122; 0) 71/ z2.
5. IToCcTpOUTh MHOECTBO TOYEK Z 10 YCIOBHSIM:
a) [z]<3; 0) |z|<2mmn2<¢o<m Haoom B)2<|z|<4u -n<e<n/2.
6. Haiitu Bee 3nauenns v -1. Ha oom Beruncnure (4 - 3i)/(4 + 3i).
7.  JlaHBl =~ KOMIUIEKCHBIE  YHCIA z, =3- 4i,z, =- 2+ J5i. IIpencraBute B

TPUTOHOMETPHUYECKOW (OpME W OKCIIOHEHIMAJIbHOW (GopMe W H300pa3HTh Ha KOMILICKCHOW
IUTOCKOCTH 3TH YHUCIIA, & TAKXKE
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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+bl) - (a—bi)3; 6)M Ha OoMm B) (1_1)6’ F) (2+l\/ﬁ)5, ):[*) \/Eei%r_

(\/g_l-)so’

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. DjieMeHTHI AHAJIMTHYECKOH reOMEeTPHH.

3angarue 1
Heanb: nate 3HaHWS MOJOKEHUH W3y9aeMOTo Kypca W MPUBUTH HABBIKM IPUMEHEHUS MaTeMaThdec-
KHX METOJIOB PEIIEHU 3a/1a4, B TOM YHCIie, B cpepe mpodeccrnoHanbHON JesITeThHOCTH.

1. HOBTOpCHI/IC OHpeZ[CJ'IeHI/Iﬁ OCHOBHBIX MOHSITHHI TEMbI B (bOpMC KOHTPOJIbHOT'O OIIpOCa U MPOBEPKa
CaMOCTOSTEIIbHOM pa60TI>I 1O BBIITOJITHEHWIO AJOMAIIIHETO 3aJaHHA.

2. PemuTh 3agaun:

a) Ha ocu aGcumcce HaiiTH TOUKY, OTCTOSAIIYO Ha paccTosiHue d = 10 oT Touku A(2, 6).

0) Ha ocsx abciice 1 opiMHAT HATH TOYKH, paBHOYIAICHHBIC OT Touek A(2, 3) u B(S, 6).

B) [lanbl Tpu BepmnHBI Hapamienorpamma: Touku A(3, -5), B(5, -3), C(-1, 3). Onpenenuthb
YETBEPTYIO BEPIINHY D, IPOTUBOIIOJIOKHYIO B.

r) Touku A(-2, 1), B(2, 3), C(4, -1) — cepemuHbl CTOPOH TpeyroabHUKa. HaliT KoopAuHATHI ero
BEpLINH.

1) Haiiti neHTp Macc omHOPOAHOHN MIIACTUHKH, UMEoLIel (OopMy TPEYroNbHUKA ¢ BEpIINHAMHU
A2, 4), B(0, 1), C(4, -2).

e) JlexxaT 1 Ha oJjHOM mpsAMoi Tpu JaHHbIe Touku A(2, 0), B(6, 4), C(11, 9).

Ha Oom

k) OTpe3ok, orpannucHHbIN Toukamu A(1, -3) u B(4, 3), pasaeneH Ha TpU paBHBIC YaCTH.
OnpenenuTs KOOPAUHATEI TOUEK AETICHHUS.

3) Jansl BepmmHbl Tpeyronbuuka: A(3, 5), B(-3, 3), C(5, -8). OnpeaenuTs AIMHY MEIUAHEI,
MIPOBEACHHON 13 BepuHbI C.

1) CocTaBUTh ypaBHEHHE MHOXKECTBA TOUEK, PABHOYIAIIEHHBIX OT JIBYX NaHHBIX Touek: Mai(-4, 3)
uM(2,5).

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

1) CocTaBUTh ypaBHEHHE TPACKTOPUH TOUKU M(X, ), KOTOpasi IPH CBOEM JABHKEHUH OCTACTCS
BaBoe Ommke k Touke A(0, -1), yem k Touke B(0, -4).
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M) TpeyronbHuk KoopauHatamu BepnH: A(3, 5), B(9, -3), C(0, 1). Haiitu nnuny OucceKTpuch
yra A.

3andrue 2
HCJI])Z JaTb 3HAHUA HOJ'IO)KeHI/Iﬁ I/IBy‘IaeMOFO Kypca nu HpI/IBI/ITB HaBBIKH HpI/IMeHeHI/IS{ MarcMarTuycc-
KHX METOJIOB PEILICHUS 3a/1a4, B TOM 4YucClie, B cepe npodeccruoHanbHOM AeSITeTLHOCTH.

1. [ToBTOpeHME OMpeaeICHU OCHOBHBIX MOHATHH TeMbI B (hOpME KOHTPOJIBHOIO OIPOCa U MPOBEPKa
CaMOCTOSITEIIbHON pabOThI MO BHITIOTHEHHUIO JIOMAIITHETO 33 IaHMsl.

2. Pemuts 3agaqu:

a) CocTaBUTh YpaBHEHHUS MPSIMBIX, IPOXOAALINX Yepe3 Touky A(-4, 1) mapaiiensHo ocsm
KOODIMHAT.

6) CocTaBuTh ypaBHEHHE MPAMOMA, IpoxoaALIei uepe3 ase Touku A(-4, 2) u B(3, -1).

B) CocTaBHTh ypaBHEHHS TPSIMBIX, IPOXOIAIINX depe3 Touky M(2, 3) mox yron 45° k npsamoit
5x+2y-4=0.

r) Yepes Bepimmnbl Tpeyronsauka A(-1, 2), B(3, -1), C(0, 4) npoBeaeHb! NpsSMbIC TTApaICTBHO
MIPOTHUBOJIEKAIINUM cTOpoHaM. COCTaBUTh UX YpaBHEHHE.

1) [dansl cepennHbl cTopoH TpeyronbHuka P(1, 2), (5, -1), R(-4, 3). CocTaBUTh ypaBHEHHS €TI0
CTOPOH.

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

Ha 0om

k) Haiitu yron mexay npsimoi 3x + y - 6 = 0 u npsimoid, mpoxoasitueit uepes Touku A(-3, 1) u
B(3, 3).

3) ana npsimast 2x + S5y - 1 = 0. CocTaBuTh ypaBHEHHE MPSIMOM, MPOXOAIIECH Yepe3 TOUKY
M(-1, 3): napaienbHO TaHHOW NMPAMOIl; MEPIEeHIUKYISIPHO JJaHHOM MPSMOH.

n) Jlanbr nBe psimbie y =3x-2 u 3x-y+ 12 =0. CocTaBuUTh YpaBHCHHE TIPSIMOMA,
MIPOBEACHHON MapauIeIbHO JAHHBIM Ha PABHOM PACCTOSHUHN MEXIY HAMHU.

k) CocTaBUTh ypaBHEHHE NPSIMOM, MPOXOAALIECH Yepe3 TOUKY IepecedeH s MpsMbIx 2x -3y +5=0
u 3x +y -7 =0 nepneHAUKYIAPHO K OpSIMOU X = 2y.

1) CocTaBUTh ypaBHEHUE MEPIEHANKYISIPa K npsiMoit 8x + 4y - 3 = 0 B TOUKe mepecedeHus ee ¢
npsimort x -y =0.

Sangarue 3
Henn: nate 3HAHUS TOJIOKESHUIN U3y4aeMOro Kypca U MPUBUTH HABBIKU MPUMEHEHUS MaTeMaTHYeC-

KHX METOJIOB PEIICHUS 3a/1a4, B TOM 4YucClie, B cepe npodeccruoHanbHOM AesITeTLHOCTH.

1. [ToBTOpeHME OMpeaeICHU OCHOBHBIX MOHSATHH TeMbI B (hOpME KOHTPOJIBHOTO OIPOCa U MPOBEPKa
CaMOCTOSITETIFHON paOOTHI TIO BHITIOHEHHUIO JIOMAIITHETO 33 /JaHMsl.

2. Pemmts 3anaun:
a) Haiitu nientp u pamuyc okpysxknocta 3x2 + 3y? - 6x + 8y = 0.
0) Haiitu ieHTp M paanyc OKpyXKHOCTH, ITpoxosimei gepe3 Touku A(-1, 5), B(-2, -2), C(5, 5).
B) CocTaBUTh KAHOHWYECKOE YpaBHEHHE DIUIHIICA, €CIIH ero OOJIbIIas OIyoch paBHa 12, a
skcieHTpucutet — 0,5. Haiitu paccrostHue Mexy (OKycamu 3JUTHIICA.
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r) CoCTaBUTh KAHOHHYECKOE ypaBHEeHHUe runep6onbl 9x? - 16y% = 144, Haiftu koopuHAaTHI €
(hOKYCOB ¥ BEPIINH, 3KCLICHTPUCUTET U YPaBHEHUSI ACHMIITOT.

1) CocTaBUTh KAHOHMYECKOE YpaBHEHUE TUTIepOOIIbl, Mpoxoasaieit uepe3 Touku A(2, 1), B(-4, \/7).

¢) CocTaBUTh YpaBHEHHE JINHUH, PACCTOSIHHE KKI0M TOUKH KOTOpPOil OT Touku A(2; -2) paBHO ee
paccTosiHuio ot npsiMmort x + 1 =0.

) Beraucauts mimmHy Xopsl, 00pazyeMoil mepeceueHreM npsiMoil  y = 4x u mapadoinoit
y=3+2x-)%

Ha Oom

3) 3aj1aHO ypaBHEHHE OKPYKHOCTH X> +y? + 4x + 12y + 15 =0. CocTaBUTh ypaBHEHHE NPIMOIi,
MPOXOJAIIEH Yepe3 ee UEHTP MapajuieiabHo npsMoil x +y = 0.

n) OnpenenuTh SKCIEHTPUCUTET IUIUIICA, €CIIM PACCTOSHUE MEX Iy (POKyCaMu paBHO PaCCTOSHUIO
MEXIy BEpILIMHAMH €r0 OOJIBIION U MO OCEeH.

k) CocTaBUTh ypaBHEHUS aCUMIITOT paBHOCTOPOHHEMH rumepoonsl y = (2x + 3)/(x - 3) u HaliTH
KOOPJIUHATHI €€ BEPIINH.

1) CocTaBUTh YpaBHEHHUS OCEH CHMMETPHU PaBHOCTOPOHHEW Tunepbonsl y = (4-3x)/(x - 1).

M) COCTaBUThL YpaBHEHHE OKPYKHOCTH, MMEIOIIEH LeHTp B poKyce napadonsl y> = 2px u
Kacaroleiics ee qupeKTpuchl. HaiiTu Touku nepeceueHust mapadoIibl U OKPY>KHOCTH.

3andarue 4

Henb: naTe 3HaHUS NOJIOKEHUI U3Yy9aeMOro Kypca U IPUBUThH HABBIKU IPUMEHEHHs MaTeMaTHUEC-
KX METOJIOB PELICHU 3a]1a4, B TOM YHCIIe, B cdepe npodeccHoHaNbHON eI TeTbHOCTH.

1. IloBTOpEHME ONpeaeeHni A OCHOBHBIX MTOHSATHH TeMbI B (JOpMe KOHTPOJBHOTO OIIPOCca U MPOBEPKa
CaMOCTOSATEIHHOMN paOOTHI IO BHIMIOJIHEHHUIO TOMAIITHETO 3aJaHMs.

2. PemnTh 3amaum:

a) CocTaBUTh ypaBHEHHE INIOCKOCTH, IPOXOIAIIIEH depe3 ock Ox u Touky A(1, -1, 3).

0) CocTaBuTh ypaBHEHHUE IUIOCKOCTH, TIPOXOIIeH yepe3 Touky A(2, 3, 4) u orcekaroleii Ha
ocsax Oxu Oy otpesku a=1,b=-1.

B) U3 Toukn M(1, -1, 4) omy1meH Ha IIOCKOCTH MEPIIEHANKYILIP, €ro ocHoBaHue N(2, 1, 3).
CocTaBUTh YpaBHEHHUE TLIOCKOCTH.

r) CocTaBUTh YpaBHEHHE TIOCKOCTH, ITpOXosimei yepe3 touku Mi(3, -1,2), My(4,-1,-1)u
M;(2,0,2).

1) CocTaBUTh YpaBHEHHE IPAMOi, poxoadamieil uepes touku Ma(2, -1, -1) u M>(3, 3, -1).

Ha 0om

¢) CocTaBuTh ypaBHEHHE TUIOCKOCTH, IPOXOAIIEH depe3 och Oy u touky B(2, 1, -1).

) CocTaBUTh ypaBHEHHE MJIOCKOCTH, IPOXosieli uepe3 Touky M(4, -4, 2) napaiieiabHo
mwiockoctu x0z.

3) [TnockocTh poXoauT uepe3 ochk Oz U 00pa3yeT ¢ IIOCKOCThI0 2X + y - \52=0 yron 1t/3.
CocTaBUTh ypaBHEHHUE IJIOCKOCTH.

n) CocTaBUTh ypaBHEHHE INIOCKOCTH, MPOX0 el uepes Touky M(-2, 7, 3) mapamienbHO
miockoctd X -4y +5z+1=0.

K) CocTaBUTh ypaBHEHHUE IUTOCKOCTH, TTPOXosiIel uepes3 Touky M(2, -3, 1) mapamiensHO
BekTopam a =(-3,2,-1) u b=(1,2,3).

4. MatepuaJibl TeKyIIero KOHTPOJIsl yCIeBaeMOCTH 00yuarouuxcs U GoH 0lleHOYHBIX
CpeCcTB MPOMEKYTOUHOM ATTeCTAIUM MO TUCIHHUILINHE
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4.1. PopMbl U METOAbI TEKYLLEro KOHTPOJIA YCNeBaeMoOCTU U
NPOME)XXYyTO4YHOM aTTecTalum.

4.1.1. B xoge peanusanuu aucuumiaumabl K.M.02.01.01 '"Jluneiinas aJureopa"
HCMOJIB3YIOTCH CJIeAYIOIIe MeTOAbl TEKYIIero KOHTPOJIA yCIeBaeMOCTH 00yYAKOIIMXCSH:

- IIpY IIPOBEICHUY 3aHATUH JIEKIIMOHHOTO TUIIA: OIPOC.
- IpY IIPOBEICHUH NIPAKTUYECKUX 3aHATUN: OIIPOC, IPOBEPKA BBINIOJHEHUS JOMAIIHETO
3a/laHusl, pEUICHUE IIPAKTUYECKUX 3a1a4.

4.1.2. IlpoMe:xyTOYHAS aTTeCTALMSA POBOAUTCS B (pOPMe KOHTPOJIbHOI padoThl.

Kontponsnas pabota no nucuuruHe «JIuHeiHas anredpa» BBITIOIHAETCS B MUCHbMEHHOM
BU/IE TI0 UHAUBHIyaIbHBIM BapUaHTaM, IOCTPOSHHBIM 10 TUIIOBBIM 33/1aHHUSIM.
YMeHUs ¥ HaBBIKH 00YyYaronierocsi Ha KOHTPOJIBLHOW paboTe OLEHUBAIOTCS KaK «OTIHYHOY,

«X0opomoy», «yAOBJICTBOPUTCIILHO,

«HCYIAOBJICTBOPUTCIIBHO» C BO3MOXHOCTBIO IMOCJICAYIOLICTO

koHBepTupoBanus B cucreMy ESTC u BPC.
WToroBass oleHKa NO JUCLUIUIMHE SBISETCS CyMMOM OayljloB pPE3yJIbTaTOB TEKYIIETO
KOHTPOJISI M IPOMEXKYTOUHBIX aTTeCTaluil.

4.2. MartepuaJjibl TeKyLIero KOHTPOJISl YCIIeBaeMOCTH.

BOl'lpOCbI AJIAA ONPOCa HA JICKIUAX U MPAKTHYICCKUX 3AHATUAX

Tabmuma 2.

Ne HaumeHoBaHHe TeMbI
n/n AUCHUIIIINHBI

Bomnpocsl

Jluneiinasn aﬂzeﬁpa C 971IeMEHMAMU AHATTUIMUYUECKOIL ceomempuu

OJeMEeHTHI TEOPHH
MHOKECTB

Eal ol

TTonsaTre MHOXKECTBA.

AOcoimoTHasT BETUYHHA JEHCTBUTENHHOTO YHCIIA.
JlericTBUTEIbHBIC YHCJIa 1 UX OCHOBHBIC CBOMCTBA.
Mertpudeckoe MpoCTPaHCTBO.

2 | Matpulisl ¥ ONIpeaeuTeNn

1
2
3
4,
5
6
7.
WJIA CTOJIOIA.

. Matpuus! u onepauuu HaJ HUMH.

. OnpenenuTeny U X CBOMCTBRA.

. Beluucnenue onpeaenurenei.

OO0parHas marpuia.

. PaHr matpuisl.

. MuHOpHI 1 anredpanyecKue TOTOTHCHUS.

PaznokeHue ompenenuTeNs MaTpPUIBl MO DJIEMEHTaM CTPOKU

CucreMa TUHEHHBIX
YpaBHEHUM.

(O8]
NNk W=

OCHOBHbI€ MTOHATHA U OIIPEIEIEeHUS.

Cucrema n TMHEHHBIX ypaBHEHHH C B TIEpEMEHHBIMHU.
Merton obpartHoit MaTpuubl 1 popmyisl Kpamepa.
Cucrema m IMHENHBIX YpaBHEHUH ¢ N IEPEMEHHBIMU.
Meropn I'aycca.

Cucrema TUHEHHBIX OJHOPOIHBIX YPaBHEHHUH.
DyHIaMeHTaIbHAS CUCTEMA PELLICHUI.
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Bekrtopa Ha MIOCKOCTH U B
MPOCTPAHCTBE

[loHATHS 1 - MEPHOTO BEKTOpPA M BEKTOPHOTO MTPOCTPAHCTBA.
CkaisipHOE 1 BEKTOPHOE TIPOM3BEICHHE.

PasmepHOCTh U 0a31C BEKTOPHOTO (JIMHEWHOTO) IPOCTPAHCTRA.
[Tepexon k HOBOMY Oa3ucy.

EBKIM10BO MPOCTPaHCTBO.

JIuneiinble onepaTopsl.

CoOcTBeHHBIC BEKTOPHI U COOCTBEHHBIC 3HAUYCHUS JIMHEHHOTO
oreparopa.

NNk W=

5 KomMmmnekcHble yncia

1. Mopenu npeacTaBiIeHUs KOMIUIEKCHBIX YHCEIL.

2. Anrebpamdeckas (popma mpeacTaBiIeHUs KOMIUIEKCHBIX THCEI.
3. TpuroHoMeTpuUecKas u mokasareabHas (pOPMBbI TIPEICTABICHUSI
KOMIUICKCHBIX YUCETI.

DNeMEeHThI aHATUTHIESCKON
TEOMETPHH.

CucremMbl KOOpAWHAT.

IIpocreitine 3aja4 AHATUTUYECKON T€OMETPUH.
Anre0pandeckye JIMHAN TIEPBOTO MOPSAKA.

YpaBHeHHE TIPSMOH Ha IIIOCKOCTH. B3anMHoe pacmonoxenue
MPSIMBIX U TOYEK.

5. Anrebpanueckue JUHUU BTOPOTO MOPSIKA.

6. OKpyXHOCTb U 3JUIUIIC.

7. T'mmepOona u mapaboa.

8. IlnockocTh U npsiMasi B MPOCTPAHCTBE.

PR

4.3. OneHoYHbIE CPEACTBA IJIS POMEKYTOYHOM aTTeCTAIMHU.

4.3.1. IlepeyeHb KOMIETEHUMH € yKa3aHMeM 3TanoB X (opMHpOBaHHS B Mpouecce
0CBOEHHsI 00pa30BaTeIbHON MPOrpaMMbl

Kox prana
Kon HaumenoBanue OCBOCHHSE HauMeHoBaHMe 3Tana 0CBOEHHUS
KOMIIeTEeHIIUH KOMIIeTeHIIUHU KOMIIeTeHIIUH
KOMIIEeTEHIIUH
CriocoGHOCTh TIPUMEHSTH) CrocoOHOCTh IPUMEHSTh
MaTeMaTHYECKUI HHCTpY- MaTeMaTHYECKU HHCTPYMEHTapUi
OIIK-1 o OIIK-1.1
MEHTapuit JIS pelieHus]|
DKOHOMHUYECKHUX 3a1ad
Pematb THITOBBIE MaTEMaTHYECKHE
OIIK-1.2
3aaun
Pemath cnenuanu3upoBaHHEIC
OTIK-1.3 P

MAaTCMAaTHYCCKHEC 3aJa4dun

CrocoOHOCTh IPUMEHSTH
OIlK-1.4 MaTeEMaTUYECKUE pacyeThl IS PELICHUS
PKOHOMHUYECKUX 33]1a4d

Hcnonp30BaTh MaTeMaTHYECKUM S3BIK U
MATCMATUYICCKYIO CUMBOJIMKY IIPpU

OIIK-1.5
[TOCTPOCHUH OPTaHU3AHOHHO
yIIpaBJICHUECKUX MOJENei
O0OpadarTeIBaTh SIMIIMPUYECKUE U
OITK-1.6 P P

DKCIICPUMCHTAJIbHBIC JaHHBIC

4.3.2 TIloxa3zaTeau u KPUTECPHUHU OLICHUBAHUSA KOMIIETEHIIUH HA PA3JIUYHBIX 3Talax ux

¢popmupoBanus
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JTamn 0cBOCHUS IToxaszarenan Kputepun ((if:f(f;:;
KOMIIETeHIHH OLIEHUBAHHUS OlleHUBAHHUS
OIleHUBAHMS
OIIK-1.1. CaMOCTOSITEIbHO [IpaBWIbHO pelIeHbI TUTIOBBIE Omnpoc,
CIIOCOOHOCTD AHAJIU3UPYCT U MaTCMaTHYCCKUEC 3a1a4u. pewenue
PUMECHSATH OLCHUBACT 3a/71a4,
MaTreMaTH4eCKUi MH(bOPMALIHUIO. KOHTPOJIbHAS
WHCTPYMEHTApHI pabota
CamocTosITenbHO [IpaBuipHO penIEHbl TUIIOBBIE Omnpoc,
OINIK-1.2. pewars OLICHUBAET MaTeMaTHYECKHUE 3a1aun. peleHHe
THUIIOBBIC uHbopMALHIO, —
?aegaeiaTquCKHe (opmymmpyer KOHTPOJIbHAs
BBIBO/IB. pabota
Dopmympyer [IponeMOHCTpUPOBaHbI
OTTK-1.3. pemrats E;Z)ILJTOGI\I/I{;IB}IIGO — HaBBIKHM HMCHOJIL30BaHUS Omnpoc,
e p— p MaTeMaTI/I'—IeCKOl;O sI3pIKa U pelieHne
IOJyYCHHBIC MaTeMaTH4YECKOM CUMBOJIHUKH 3ajad,
€ MaTeMaTU4YECKHUE
- pE3yJIbTaThl JUTSL peLIeHUs KOHTPOJIbHAS
CIIeLIMAIM3UPOBAHHBIX pabota
MaTeMaTHYeCKUX 3a7ad.
OIIK-1.4. [Ipornozupyer [TponeMoHCTpUPOBaHBI
CIOCOOHOCTH Pa3BUTHUC COOBITUH 1 HaBBIKH UCIIOJIE30BaAHUS Onpoc
NPUMEHSI T HUX TOCIICACTBUS. MaTEMaTHYECKOIro SA3bIKa 1 poc,
MaTeMaTU4eCKue Dopmynupyer MaTeMaTHYeCKON CUMBOJIUKU pi?eaine
pacdCThI NIt BBIABJICHHBIC JUIA peIIEHNUs DKOHOMHUYECKUX Aat,
peLeHus 3aKOHOMEPHOCTH U 3aj1a4. KOHTP 60 /IbHad
HKOHOMHYECKUX MMOJTYYEHHBIE pabota
3aj71a4 pe3yabTaThl
OIIK-1.5. 3Haet 0a30BbIC CoOpaHbI SMIUPHYECKHE U
HCIIOJIB30BaTh O9KOHOMHUYCCKHUC, WHCTPYMEHTAJIbHBIE JAHHBIE,
MaTeMaTH4YeCKUM (buHaHCOBBIE CrpyHITHPOBAHEI Onpoc
A3BIK U NpUHIHAIIBI, SMIIUPUYECKUE U P CHIGHI/;G
MAaTCMAaTH4CCKYIO IIPUHITAIIBI OKCHEePUMCHTAIbHBIC JaHHBIC, 3asay,
CHUMBOJIUKY IIPpU 6YXFaJ'ITepCKOFO MPOAHAIIU3UPOBAHBI KOHTpOJbHAS
IIOCTPOECHUU ydera U IPaKkTUKY UX | sMIUpUUECKHE U paboTa
OpraHrU3alMOHHO- PUMCHCHHA 3KCIIEpUMEHTAbHBIE JAHHBIC,
YHOpaBJICHYECKUX c(hOpMyTHPOBAHBI BEIBOIBI.
MOJICJIEN
OIIK-1.6. 3HaeT NPHHIKIIBI CobpaHbl SMIUpHUYECKUE U
06pa6aTI)IBaTI) pacyeTa U OUCHKHU WHCTPYMEHTAJIbHBIE NAHHBIE,
OMIIUPUYCCKUEC U OCHOBHBIX CIPYIITHPOBAHEI OHpOC,
OKCIICPUMECHTAJIbHBIC 3KOHOMHWYCCKUX SMIIUPUYECKUE U peuieHue
HaHHBIC 1oKa3areyen u OKCIEPUMEHTAILHEIE JaHHBIE, 3ajad4,
K03 puIMeHTOB, [IpOaHaJIN3UPOBAHEI KOHTPOJILHASA
METOZIbl PMHAHCOBOIO | sMIHMpHYecKHe U pabora

aHaJImu3a

9KCIIEpUMEHTAIIbHBIC JITAaHHEBIE,
c(OpMyIMPOBAHBI BEIBOIBI.

4.3.3. TunoBble OLICHOYHBIE CPEICTBA.

4.3.3.1. BapuaHT 3aJaHUA 1JISI KOHTPOJIbLHOM padoThI
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BapuaHTel KOHTPOJBHBIX PabOT (GOPMHUPYIOTCS M3 THUIIOBBIX 3aJad MPOrpamMMbl 10 TEMaM
mucuuIIuHbl. KoHkpeTHoe KonnyecTBO 3a7ad (0T 6 10 8) M TeMbl IUCHUIUIMHBI, BKIIIOYa€MbIE B
KOHTPOJIbHYIO, OIPEAEIISAIOTCS IPENOAABATEIIEM.

3agaua 1. Hauepruts quarpamMmy BeHHa, HWILTIOCTPUPYIONIYIO MOCTPOEHHE MHOMKECTBA:
XNY.
3anaua 2. Haittu onpesenirens nponssenenus apyx Marpun, det (A -D) u det(4 -D™ ') :

-4 1 -1p -4 1 -1p
A= O 2 3o D= 0 2 37
ls -2 1§ Ho o 4f
3agava 3. Haiitu panr MaTpuIbL:
H-Z 0 -1H
A=p 0 2 30
H1 -2 4}

3apaua 4. Perinthb cucteMy ypaBHEHU MeTogoM [ aycca:
1%, +2x, +x, =4
H3x1 - Xy 2, =2

3agaua 5. Haiiti marpuily TuHEHHOTO IpeoOpa3oBaHusl, IEPEBOAAIICTO KayKAbIH
BEKTOP X ABYXMEPHOTI'O JIMHEWHOTO IIPOCTPAHCTBA B BEKTOP Y
IO CIENYIOMEMY aITOPUTMY:

CummMeTpruyHOe 0TOOpaKEHUE OTHOCUTENLHO IpsiMoi X1 = 0, a 3aTeM noBopoT Ha 90° o yacoBoi
CTpEJIKE.

3anaua 6. [lansl Bepuunbl tpeyronsauka A(3,1), B(-13,- 11), C(- 6,- 3) .

CoctaBuTh:

a) YpaBHEHUS MeJIMaHbl ¥ BBICOTHI TpeyronbHUKa ABC, IpoBeIcHHBIE
13 BEpPLIUHBI 4;

0) ypaBHEHHE OMCCEKTPUCH BHYTPEHHETO yriia B.

4.3.3.2. IlepeyeHb BONPOCOB [Jisl OATOTOBKHM K KOHTPOJILHOM padore

ITonstre MHOKecTBa. CIIOCOORI 3aMaHuUs.
ITommHOXecTBO. MOITHOCTE KOHEYHOT'O MHOKECTBA.
Huarpamma Benna-Oiinepa.

Onepanuu HaJ MHOXECTBAMU.

CBoiicTBa MHOKECTB.

JlelicTBUTENbHBIE YMCIIA U UX OCHOBHBIEC CBOMCTBA
MeTtpuueckoe MpoCTPAHCTBO

OcCHOBHBIE CBEICHHS O MaTpPHUIIaX.

9. Omnepanuu Ha MaTpULIAMHU.

10. Onpenenureny KBaipaTHbIX MaTPULI.

11. CpoiicTBa onpeaenuTenei.

12. OGparHas MaTpHIa.

i SN i e



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23

25

Panr marpuiipl.

CucteMa n JTUHEWHBIX YPAaBHEHUU C B TEPEMEHHBIMU.
Merton obpatHO# MaTpuIlbl U popmyiel Kpamepa.

Meron I'aycca.

CucTteMbl TMHEHHBIX OJTHOPOJIHBIX YPaBHEHUM.

[ToHsiTHS B-MEPHOTO BEKTOPA U BEKTOPHOTO MPOCTPAHCTBA.
CkansipHO€ 1 BEKTOPHOE MPOU3BEICHUE.

Pa3mepHOCTh 1 6a3uc BEKTOPHOTO MPOCTPAHCTBA.

[Tepexox k HOBoMY Oaswmcy.

EBKM10BO pOCTpPaHCTBO.

. JIuHeitHpie onepaTopsl.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS! JIMHEHHOTO OIlepaTopa.
Mogenu npeacTaBieHusl KOMIUIEKCHBIX YHCEIL.

Anrebpanyeckas ¢popMma npeAcTaBIeHUS KOMIUIEKCHBIX YHCEIL.
Tpuronomerpuyeckas U okasareiabHast OpPMbI IPEICTABICHNS KOMITJIEKCHBIX YHCEIL.
Cucrembl KOOpIHAT.

[Ipocreiimme 3a1a4n aHATUTUYECKON T€OMETPHUU.

YpaBHEHUE TUHUH HA TUIOCKOCTH.

YpaBHeHHE IPSAMON.

VYcioBus napamiebHOCTH U IEPIEHAUKYIIIPHOCTH IPSIMBIX.

PaccrosiHue ot TOUKH 10 NPSAMOIl.

OKpYXHOCTb U DJUIHIIC.

['uniep6oma u mapabona.

[TonsipHBIE KOOPAMHATHI.

IInockocTs ¥ npsimasi B IPOCTPaHCTBE.

4.4. llkana oneHUBAHMA.

VYenemHocT  yCBOGHMS  AMCUMIUIMHBL  «JIuHeiiHass — anreOpa» — Xapaktepusyercs
KOJIMYECTBEHHO-KAaYECTBEHHON OLIEHKOM C(OPMHPOBAHHOCTH KOMIIETEHIMH, BKJIOUArOIEH
COBOKYIIHOCTb KpUTEpUEB HUX OCBOEHMs. KadecTBeHHas OIIEHKa BBIPa)KaeTCs PEUTHHIOBBIM
IIOKa3aTeJIeM CTEIICHW YCBOCHHMS IPOrpaMMBbl IHCLUUIUIMHBI, KOJIMYECTBEHHAsT — OTMETKOW B
nsatrbauibHOM mikajie win mkane ECTS (Tabmuna 3):

Tabmuua 3.
Ka4yecTBO ycBOCHMS OT1meTka B
NMPOrpamMMbl 5-6amnbHoii mkane / ECTS

91-100 COTIUYHO» / «5 - A»
81-90 COTIMYHO» / «5 - B»

72 - 80 «xopotoy /«4 - C»

66 - 71 «xopouioy /«4 - Dy»

51-65 «yIIOBIETBOPUTENBHOY / «3 - E»

1o 50 «HEYIOBJIETBOPUTENBHOY /«2 - F»

OreHKa TEKYIIEro KOHTPOJII B TEUEHHE CEeMecTpa (3a yKa3aHHBIM Mepuoj) MO CUCTEME
«aTTeCTOBaH - He arTecToBan», «P»/«NPy» ocymectBnsercs mo Tabmure 4.

Tabmumna 4.
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Pe3yabTart Tekymero OTmeTKka B cucteMe
KOHTPOJIsl «324YTEHO - He 32UYTEHO»
11-20 «arrectoBany /«Py»
mo 10 «He arrectoBany /«NP»

HNurepnperanus oueHok ECTS:
1. Tpaouuuonnas baniivnas

A (EXCCHGI’lt) — BbIAAOIHECS 3HAHUA C BO3MOXXHBIMU HE3HAYUTCIIbHBIMUA IMOT'PCHTHOCTAMM,

B (Very Good) — 3HaHUS BBIIIIE CPETHETO YPOBHS, C HEKOTOPBIMHU OIIHOKAMH;

C (Good) — mpaBHJILHO BBITIOJHEHHAS pa0b0Ta ¢ HECKOJIBKUMHU 3aMETHBIMH OIITHOKAMU;
D (Satisfactory) — pabota, BEITIOJTHEHHAsI YIOBJIETBOPUTEIHHO, C 3aMETHBIMU HEJIOCTATKAMU;

E (Sufficient) — 3HaHMS, YAOBIETBOPSIONINE MUHUMAIBLHBIM KPUTEPHSIM;
F (Fail) — He ocBoeH MUHUMAITLHBIH (0a30BbIi) 00bEM JUCIUILTUHBI (MOIYIIS).

2. bBunapnas
P (Passed) — ocBoeH HEOOXOAUMBIH 00BEM TUCITUTUIMHBI (MOIYJIS);

NP (Not passed) — He 0CBOSH MHHUMAJIbHBIN (0a30BbIi) 00bEM TUCIUTIIUHBI (MOIYIIA).

4.5. MeToauyecKkue MaTepuasibl, ONpenessiloniue NPoueaypbl OLEHUBAHHUS 3HAHWIA,
YMEHUIi, HABBIKOB U (WJIH) ONbITA AeATEIbHOCTH, XapaKTePU3yWIIHUX 3Tanbl (popMUpoBa-

HUA KOMIIeTEeHIUIA

Bce ucnonbsizyemble BUIBI KOHTPOIBHO-OIEHOYHBIX cpeiacTB (Tabnwia 5) mo AMCHUILIIMHE
«JIuneiinas anreOpa» (QOPMUPYIOT HTOTOBYIO OTMETKY B MATHOAUIPHOW IIKaJI€ C yYEeTOM

Ka4y€CTBa YCBOCHUS IMPOrpaMMbl TUCHHUILINHBI (C(pOpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ)I

Tabmuma 5.
HaumenoBanue IIpencraBiaenue
KOHTPOJIbHO- Kparkas xapakrepucTuKa KOHTPOJIbHO- Mxana
OLICHOYHOTO KOHTPOJIbHO-0LCHOYHOI0 CPeICTBA OLICHOYHOT0 OLICHKH
cpeacTBa cpecTBa
ITocemaemocTs CpencTBo NMPOBEPKH MOTHBHUPOBAHHOCTH Kypnan yuera 10 10
3aHATUI CTYJCHTOB B IIOCEILICHUH 3AHITUN [IOCEUICHUS 3aHATUI
CpezcTBo IPOBEPKY 3HAHUH, HEOOXOMM- | Bompockl U 3a1aHUs
Omnpoc u pelieHue
MBIX JJIs peUICHUS 3a7a4 ONpe/iC/ICH- TUTS pa6OTBI B mo 10
safad HOTO TUIIa 110 TEME, U YMEHUS UX pE€llaTb ayIMTOpHUHU U JOMa
CpencTBo mpoBepKy 3HAHHIA, HEOOXOIH- Bapuant
KonTponbHas padora MBIX I peLIeHH 3a]1a4 ONIPEIEIEHHOTO KOHTPOJIbHOTO 1o 80
TUMA O JUCIMIUTIHE, U YMEHUH UX pelaTh 3aaHus

OuenuBanue 0OyyaromMXCs B MPOIECCE IOATANHOIO OCBOCHUS MMM KOMIIETEHIIH,
bopmHpyeMbIX TUCUUIUINHON «JIuHelHas anre6pay, OCyIEeCTBIATHCS CIAEIYIOIUM 00pa3oM.

1. Onenka paboThl CTyAeHTa B TeUEHHE cemecTpa (TEKyIIMH KOHTPOJIb 3a YKa3aHHBIN
MEpPUO/I B CHUCTEME «aTTECTOBAH - HE aTTECTOBAH») CKIAIBIBACTCS W3 PE3yJIbTATOB KOHTPOJIS
nocenieHus 3ausaTuil (D) U pe3ylbTaToB OMPOCOB MO 3HAHUIO MATEPUAJIOB JICKIIUNA U PEIICHUS

MPAKTUYECKUX 3a]]a4 CEMHUHAPCKUX 3aHATHH (D,) - Tabnuua 4.

ITepBbIii moka3aresnp (MOCEIIaeMOCTh 3aHATHI) OLIEHUBAETCs 10 GpopMmyIie:
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D, =

19 +0,59, + 0@, %
n 2

IA€ 7, - KOJIMYECTBO MOCEIIECHNUN 3aHATUM;
n, - KOJTMYECTBO OII03/1aHUH HA 3aHATHS,
7, - KOJIMYECTBO MPOIYIIEHHBIX 3aHATHH;
n=n, + n,+ n, - 00IEe KOJINYECTBO 3aHATHUII.
BTopoii nokazarens (OlIEHKA TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHUM U HABBIKOB)

paccuuThiBaeTcs o gopmyne: D, = K-10%, rtne K — xordduiueHT nepeBoyia cpeaHei oleHKr
paboTHI CTy/IEHTA 32 OLIEHUBAEMBIN MEPHO B PAa3MEPHOCTH KB OICHKU:

19.+0,9€._ +..+0@, P

n

D, =

r€ 75 - KOJIMYECTBO OLICHOK "5";

N, - KOJIMYECTBO OLEHOK "5-";

1, - KOJINYECTBO OLIEHOK "2";

n=ns+ n,_ +..+ n, - 00LIEEe KOJINIECTBO OLIEHOK.

Onenka 5 5- 4+ 4 4- 3+ 3 3- 2+ 2
Koy¢pdpuument | 1 09 108 10706 ]05]04]03]0,1 0

2. Ilpu npoBepke KOHTPOJIBHON pabOTHI OIIEHKA CTYJICHTa (OPMUPYETCs KaK MHTErpasibHas
3a IPaBUJIBHO U TEOPETUUECKHU apTyMEHTUPOBAHO PELIEHHBIE 3aJauH.

[TpaBWJIbHO K apryMEHTHPOBAHO PELIEHHAs 3ajada romevyaercst 3HakoM "+" 1 olleHuBaeTcs
B 1 Oayn; 3HakoMm "+" momeuaeTcsl 3ajada, peuieHue Kotopoil mMmeer pacuetHeie (0,75 Gama),
pacueTHble U TeopeTuyeckue mnorpemHocTH (0,5 6amia), He BIUAIONIME CEPhE3HO HA PE3YIIbTAT;

smakom " " (0,25 OGamma) — 3amava, y KOTOpOM B PEIICHWH OTCYTCTBYET TEOPETHUECKAs
apryMeHTaIusi, WIA JaH OTBET, a pCeIIeHHUEe HE TMPEACTABICHO, WIM B HEMPABUILHOM
(HEe3aBepIICHHOM) PEIICHUH UMEIOTCS pa3yMHbIC JCHCTBUS, W, HaKOHell, 3HakoMm "—" (0 Gayu1oB)
— HepelleHHas 3a7a4a.

Jlonst mpaBUJILHO PelIEHHBIX 3a7a4 B KOHTPOJIbHOMH (D) paccunthiBaeTcs 1o Ghopmyie:

b 190 +0.759, 5, +0,59,,, +0.25®, %,

n

re 7, - YUCIIO 33a]a4, IOMEUYEHHBIX 3HaKoM "+

+n - YUCJIO 33]1a4, TOMEUYECHHBIX 3HaKOM '+";

Ny = Ny0,75) T My 5)

1, - YUCIIO 3ajia4, IOMEYEHHBIX 3HaKoM " M';

n - o0llee Yucio 3a/1a4 B KOHTPOJIBHOIM.

3. UtoroBast oTMeTKa B 5-0aJUTBHOH TIKaJIe TPOMEKYTOIHOTO KOHTPOJISI ONIPEICISIETCS 110
Tabmuue 3 ¢ yuyeToM KauecTBa OCBOEHUS AMCUMUIUIMHBI KaK CyMMa OIEHKH paboThl CTYACHTA B
TEUCHHE cemecTpa (TeKyIIero KOHTPOJsl) M OIICHKH 3a KOHTpOJIbHYIO paboty. [lpu mepecnaue
KOHTPOJILHOMU OIIeHKa pabOThI CTYAEHTA B TEUCHHE CEMECTpa HE YUUTHIBACTCS.
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Ha xonmponsnoii padome 3anpeuiaemcs HONAb306amMbCA MOOUTHBIMU CPEOCMEAMU
ceazu, coocmeennvimu ITK, Humepnemom, yueoHukamu, KOHcCneKmamu 1eKyuil u paoouumu
mempaoamu cemunapckux zauamui. Ilpu napywenuu oannvix mpebosanuil odyuaemolil
yoansaemcs u3 ayoumopuu ¢ 6blCmasieHuem OUeHKU «HeyO081enmeopUmenbHON.

5. MeToauyeckue yKkazaHus JAJsi 00y4alomUXcs M0 OCBOEHHIO M CUHMILITUHBI

Lenb MeTOMMYECKUX PEKOMEHJAIMNA - 00€CIeUUTh CTYICHTY ONTUMAIbHYIO OpraHU3aluio
nporecca U3ydeHHs JAUCIUIUINHBI, a TaKKe BBITOJHEHUS Pa3IHMYHBIX (OPM CaMOCTOSTEIHHOM
paboThI.

CrymeHTaM HEOOXOIMMO O3HAKOMHUTBCS: C COIEep)KaHHWEM pabodeld MporpaMMbl
TUCHUIUTAHBL, C MENsIMU U 3aJa4aMH JUCIUIUIMHBI, €€ CBS3SIMHU C APYTUMH AUCHUTLTHHAMH
00pa3oBaTeIbHOW TMPOTPaMMBI, METOJMYECKUMH pa3pabOoTKaMu 10 JaHHOW JHCIUIUINHE,
UMEIOIIMMCST Ha 00pa3oBaTeIbHOM MopTane M caiTe Kadeapbl, ¢ IpadMKOM KOHCYJIbTAllUi
npenojaBatesei kageapel.

Nzyuenne aucHUMIMHBI TpeOyeT CHUCTEMATHYECKOro M IMOCIENOBATEIbHOTO HAKOIJICHHUS
3HAHWM, CIIeOBATENFHO, MPOMYCKHA OTIEIBHBIX TEM HE TO3BOJISIOT TIIyOOKO OCBOUTH MPEIMET.
VIMEeHHO 1MO3TOMY KOHTPOIb HaJ CHUCTEMAaTH4eCKOM paboTON CTYAEHTOB BCErJla HaXOAWUTCS B
[IEHTpEe BHUMaHUS Kaeapsr.

Obyuenue no oucyuniune «Jlunetinas aneebpay» npeononrazaem u3yuyeHue Kypca Ha
AyOUMOPHbLIX 3aHAMUAX (TeKYyuu U NPaKmuyeckue 3ausAmus) U camoCmosmenvHou pabomol
CMYOeHmos.

C nenpio obecrieueHnsl yCIIEITHOTO O0y4YeHUsI CTYJCHT JOJDKEH B 00S3aTeIbHOM IOPSIIKE
TOTOBHUTBCS K JIeKYUsM, TIOCKOIBbKY OHH SIBJISIIOTCS BakHeHeil (opmoii opranuzanuu y4eOGHOro
IIpOLIECcCca: 3HAKOMSIT C HOBBIM YUEOHBIM MaTepHalioM; pa3bsCHIIOT yUEOHbIE 3JIEMEHTHI, TPYAHBIE
JUIsl IOHUMAaHUS; CUCTEMaTU3UPYIOT YUeOHbII MaTepHall; OpHEHTHPYIOT B yueOHOM Tpoliecce.

Ilpaxmuyeckue 3anamus JUCUMIUIMHBL «JIuHeiHas anreOpa» mpenmomararoT WX
NPOBEJEHHE B Pa3IMuYHBIX (pOopMax C IENbI0 BBIABICHUS MONyYEHHBIX 3HAaHUM, yMEHUH U
KOMIIETEHIINI C MPOBEAECHUEM KOHTPOJIBHBIX MEPOIIPUSATU.

Camocmosmenvnasi paboma CTyOEHTOB N0 JucCHMIUIMHE «JIuHeiiHas  anreGpay
crocobcTByeT ©Oosee NIIyOOKOMY YCBOGHHIO H3y4aeMOro Kypca, (QOpMHpPYET HaBBIKU
UCTIOJIb30BaHMs M3y4aeMOro MaTeMaTH4ecKoro ammapara U OpUEeHTHpYET CTy/AEHTa Ha yMEHHUe
MMPUMCHSATH TOJIYUCHHBIC 3HAHUSA HA IMPAKTHKE.

[ToaroTOBKA K JEKIUU 3aKIH0YAETCS B CIECAYIOIEM:

BHHUMATEJIBHO IPOYUTANTE MaTepUall IPEAbIAYILEH JIEKIIUH;

y3HalTe TeMy MpeAcTosiield JeKuuu (1Mo TeMaTHUYeCKOMYy IIIaHy, MO0 HHGOpMauu
JIEKTOpA); 03HAKOMBTECH C YUEOHBIM MaTepHaIoM MO Y4eOHUKY U y4eOHBIM OCOOUSIM;

nocTapaiTech YACHUTh MECTO U3y4yaeMOW TEMBI B CBOEH MPOPECCUOHATILHON MOITOTOBKE;

3aMMIINATE BO3MOXHBIE BOIIPOCHI, KOTOPBIE BbI 3aJaIUTE JICKTOPY HA JICKLIUH.

HOEI‘OTOBKB. K TPAKTUYCCKUM 3aHATUAM
BHHUMATCIIbHO HpO‘-H/ITaI‘/'ITe Marepuall J'ICKL[I/IfI, OTHOCAIINXCA K AJAaHHOMY IPAKTHYCCKOMY

3aHSATHIO; 03HAKOMBTECH C YI€OHBIM MATEPUAIIOM IO YIeOHHUKY M YU€OHBIM ITOCOOHSIM;

BBITNIUIIIATE OCHOBHBIE TIOHSATHS U TEOPEMBI;

CaMOCTOSITENIFHO PEILINTe MPUMEPHI, Pa300paHHbIC B JICKIUAX, U 33]]a4l, PEKOMEHIOBAaHHbBIE
JUTSE CAMOCTOSITEIBHOTO U3yUYCHHUS;

ySICHUTE, Kakue y4eOHbIEC SJIEMEHTHI OCTAIHCH ISl BaC HESICHBIMU U TIOCTapalTECh TIOTYyYUTh
Ha HUX OTBET 3apaHee (70 3aHATHSI) BO BpEMS TEKYIITUX KOHCYJILTAIIMH MTPETIOAaBaTesl.

l'oToBUTBCS MOXHO MHIWBUAYaIbHO, MapamMH WIM B COCTaBE MaJIOM TPYIIIbI, MOCIEAHHUE
sBisitoTCs Y dexTuBHBIMU hopmMamMu paboThl. Pabovast mporpamMma JTUCITUTUIMHEI B YacTH TENEH,
MEPEYHI0 3HAHWH, yYMEHWH, TEPMHUHOB U YYEOHBIX BOMPOCOB MOXET OBITh HCIOJH30BaHA B
Ka4eCTBE OPUEHTUPA B OPTraHU3aIUU O0yICHHS.

[HoaroroBka K KOHTPOJILHOM paboTe.
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K koHTponpHOW paboTe HEOOXOAMMO TOTOBUTCS LIEJICHANPABICHHO, PETYISPHO,
CUCTEMaTHYeCKH M C TepBbIX JHEH oOydeHHs] MO JaHHOW aucHuruiuHe. [IombITKM OCBOUTH
JUCLMIUIMHY B NEPHUOJ CECCHM, KaK MPaBUJIO, NOKA3bIBAIOT HE CIMLIKOM YJIOBIETBOPUTEIIBHBIE
pe3yIbTaThI.

B camom Hauane y4eOHOro Kypca CTYAEHTY HEOOXOIUMO MO3HAKOMHUTBCS CO CIEIYIOLIen
y4e0HO-METOJMUECKON JOKyMEHTAIUeN: MPOrpaMMOi IUCIUILTNHBI; IEpEeUHEM 3HAHUN U YMEHHIH,
KOTOPBIMH CTYIEHT JIOJDKEH BJIAJETh; TEMATUUYECKUMHU IUIAHAMM JIEKLIUM, NPaKTUYECKUX U
71a00paTOPHBIX 3aHATHUI; KOHTPOJIBHBIMU MEPOIPUATUSIMH; YIEOHUKOM, YU€OHBIMU TOCOOUSMH TIO
JUCLUIUIMHE, TEPEYHEM BONPOCOB M 3a/Jad Ul CaMOIIOJAIOTOBKM, a TaKKe JIIEKTPOHHBIMU
pecypcamu (KOMIUIEKT TIPE3EHTAIMI U TECTOBBIE MaTepHalIbl, peain30BaHHbIe B cucteme Moodle).

ITocne 3TOrO y CTyAEHTa AOIKHO chOpMHUpPOBATHCS YETKOE IpeAcTaBieHue o0 oobeme H
XapakTepe 3HAaHUH M YMEHHUH, KOTOpbIMM Hajo OydeT OBJaieTh MO JUCHUILIUHE.
CucrtemMaTHyeckoe BBIMOJIHEHHE Y4YeOHOH padoThl Ha JEKIUSAX W MPAKTUYECKUX 3aHATHUSIX
MO3BOJIUT YCIEUIHO OCBOUTh JUCHMIUIMHY M CO3JaThb XOpoILIyio 0a3y s HalhCaHUs
KOHTPOJIbHOW PabOTHI.

6. YyeOnas smreparypa m pecypcbl HHPOPMALHMOHHO-TEIEKOMMYHMKAIIMOHHON CeTH
«HHTEepHET, y4eOHO-MeToAnYecKoe olecrieueHune CaMOCTOSATEJIbHOM padoThI
o0y4aromuxcs Mo AUCHUILINHE

6.1. OcHoBHasI JIMTEpPaTYpA.

1. IlonoB, A.M. Bricmias maremaTuka IjIsi 3KOHOMHUCTOB: Y4YEOHUK WU IMPAKTUKYM JUIs
npukiagHoro 6akanaBpuarta / A. M. Ilonos, B. H. CotaukoB; mo pen. A. M. Ilonosa — 2 u3n.,
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. Bricmias wmareMaTWkKa JUIss SKOHOMHCTOB [DJEKTPOHHBIA pecypc]: Y4eOHUK Juis
CTYZICHTOB BY30B, OOy4JarOIIMXCs 10 SKOHOMUYecKkuM criernaiabHocTsm/ H.IL. Kpemep [u np.].—
OnextpoH. TekcroBele naHHbie.— M.: FOHUTU-JAHA, 2017.— 481 c.— Pexum noctymna:
http://www.iprbookshop.ru/74953.html.— SBC «IPRbooks»

3. AnukuH.C.A. Marematuka [JIsi SKOHOMHCTOB [DJEKTPOHHBIA pecypc]: yueOHoe
nocobue/ AuukuH.C.A., HukonoB.O.U., MenseneBa.M.A.— DJEKTPOH. TEKCTOBBIC JaHHBIC.—
ExarepunOypr: Ypansckuii ¢enepanbubiii yauepcuter, JbC ACB, 2014.— 73 c.— Pexum
noctyna: http://www.iprbookshop.ru/65941.html.— 3BC «IPRbooks»

4. Brpicmias MaTtemMaTHKa JUIsl SKOHOMHUYecKoro OakanaBpuara B 3 4. Yacts 1 : yuyeOHUK U

MPaKTUKyM JJIs akajgemMudeckoro OakanaBpuarta / mom pen. H. III. Kpemepa. — 5-¢ wusn.,
nepepad. u gomn. — 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. lonoJiIHMTEIbHAA JIUTEPaTypa.

1. Beicirast MmatemMaTuka Jisi 3KOHOMUYECKOro OakanaBpuara: Y4eOHuk u npaktukym / [Tox
pen. npod. H.III. Kpemepa. 4-e uza. — M.: "FOpaiit", 2016. — 909 c.

2. Kpacc M.C. Marematuka ansi SKOHOMHCTOB: YdyeOHoe mocobue / M. C. Kpacc,
b. I1. Yynpsiaos. — CII6: ITutep, 2016 — 464 c.

3. AxTtamoB M.A. MaremaTuka JjI COIIMOJIOTOB M 3KOHOMHUCTOB. — M.: ®U3SMATIIUT,
2004. — 464 c.

6.3. YueOHo-MeTOnMYeCcKOe 00ecniedeHHEe CAMOCTOATEIbHOM PadoThl.

Tema 1. DneMeHTBI TEOPUU MHOXKECTB
1. [lonoB, A.M. Bpicuias maremaTuka JJIsi SKOHOMHUCTOB: Y4YEOHHUK U MPAKTUKYM JUIs
npukiaaHoro 6akanaspuara / A. M. Ilonos, B. H. Cotnukos; no pea. A. M. Ilonosa — 2 u3n.,


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
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nepepab. u gon. — M. : MzpmarensctBo 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: YueObHoe mocobue / M. C. Kpacc,
b. I1. Yynpsinos. — CIIG: ITurtep, 2016 — 464 c.
https://s.11klasov.ru/7701-matematika-dlja-jekonomistov-krass-ms-chuprynov-bp.html

Tema 2. Martpuuel u onpeneauTent

1. Beicmias maremMaTuka JUis DKOHOMHCTOB [DJEKTPOHHBIA pecypc]: Y4eOHUK Juis
CTYZIEHTOB BY30B, OOy4Jaromuxcs 1o s3xkoHoMuyeckuM crienuanbaoctsam/ H.I. Kpemep [u ap.].—
OnekTpoH. TekcroBble gaHHbie.— M.: FOHUTU-JJAHA, 2017.— 481 c.— Pexum noctymna:
http://www.iprbookshop.ru/74953.html.— 3BC «IPRbooks»

2. Kpacc, M.C. Marematuka mis 3KOHOMHUCTOB: YueObHoe mocobue / M. C. Kpacc,
b. I1. Yynpsinos. — CIIG: ITurtep, 2016 — 464 c.
https://s.11klasov.ru/7701-matematika-dlja-jekonomistov-krass-ms-chuprynov-bp.html

Tema 3. CucteMsbl JINHEWHBIX YPaBHEHHUN

1. Anwmkun.C.A. Marematuka a7 SKOHOMHUCTOB [DJEKTPOHHBIM pecypc]: ydeOHoe
nocobue/ AnunkuH.C.A., Hukonos.O.U., MenseneBa.M.A.— DJIEKTPOH. TEKCTOBBIE JaHHBIC.—
ExarepunOypr: Ypansckuii denepansubiii yausepcurer, 96C ACB, 2014.— 73 c.— Pexum
nocrtyna: http://www.iprbookshop.ru/65941.html.— 9bC «IPRbooks»

2. Kpacc, M.C. Marematuka mis 3KOHOMHUCTOB: YueObHoe mocobue / M. C. Kpacc,
b. I1. Yynpsinos. — CIIG: ITurtep, 2016 — 464 c.
https://s.11klasov.ru/7701-matematika-dlja-jekonomistov-krass-ms-chuprynov-bp.html

Tema 4. Bexropa Ha IIJIOCKOCTH U B IPOCTPAHCTBE
1. Beiciiast matematHka JUisi S5KOHOMHUYecKkoro OakanaBpuara B 3 4. YacTtb 1 : yuyeOHUK U

MPaKTUKyM JJisl akajgemMudeckoro OakanaBpuarta / mom pen. H. III. Kpemepa. — 5-e wusn.,
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 mis 3KOHOMHUCTOB: YueOHoe mocobue / M. C. Kpacc,
b. I1. Yynpsinos. — CIIG: ITurtep, 2016 — 464 c.
https://s.11klasov.ru/7701-matematika-dlja-jekonomistov-krass-ms-chuprynov-bp.html

Tema 5. KoMmIuiekcHbie ducia
1. Bricimasi MmatemaTuka JijIsl SKOHOMUYecKoro OakamaBpuata B 3 4. YacTh 1 : y4eOHUK U

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

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

2. Kpacc, M.C. Marematuka mis 3KOHOMHUCTOB: YuebHoe mocobue / M. C. Kpacc,
b. I1. Yynpsinos. — CIIG: ITurep, 2016 — 464 c.
https://s.11klasov.ru/7701-matematika-dlja-jekonomistov-krass-ms-chuprynov-bp.html

Tema 6. Di1eMeHTHI aHATUTUYECKOW TEOMETPUN

1. Bricast MmatemaTuka JiIsl SKOHOMUYecKoro OakamaBpuata B 3 4. YacTh 1 : y4eOHUK U
MPaKTUKYM JJIsi akajgemMudeckoro OakanaBpuarta / mom pen. H. III. Kpemepa. — 5-e wusn.,
nepepab. u gomn. — M. : MsmarensctBo FOpaiit, 2019. — 276 c. — (Cepus : baxanasp.


http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
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
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AKazieMU4YecKuit Kypc). — ISBN 978-5-534-05820-8. — www.biblio-
online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186.

2. Kpacc, M.C. MaremaTtuka s 5KOHOMHUCTOB: YueObHoe mnocodue / M. C. Kpacc,
b. I1. Yynpsiaos. — CII6: [Tutep, 2016 — 464 c.
https://s.11klasov.ru/7701-matematika-dlja-jekonomistov-krass-ms-chuprynov-bp.html

6.4. HopmaTuBHbI€e IPABOBbIE JOKYMEHTHI.

1. denepanbHblii  TOCYIapCTBEHHBIH  00pa3oBaTeNbHBIM  CTaHIAPT  BBICIIETO
MpoQeCCHOHANTBHOTO 00pa30BaHUsl IO HAMpPaBICHWIO TOATOTOBKH (cmeruansHocTH) 080101
DOxoHOMHMYecKas 0e30MacHOCTb (KBaTH(UKAIMS (CTETIEHb) «CIIELHATINCT»). Y TBEpXKIEH MPUKa30M
MunucrepcTBa o6pa3oBanus U Hayku Poccuiickoit @eneparuu ot «14» ssaBaps 2011 r. Ne 19.

2. [lpukas  MunucTepcTBa  00pa3oBaHMsl W Haykd  poccuiickoii — Deneparmu
(MUHOBPHAYKH) «O6  yrtBepxnaenuu [lopsimka  opraHw3ammd W OCYIICCTBIICHHS
o0pa3oBaTenbHON JeITeNIbHOCTH IO 00pa30BaTeNbHBIM IPOrpaMMaM BBICIIETO OOpa3oBaHUS —
nporpamMMm 0OakanaBpHara, MpOrpaMM CIEUaIuTeTa, MPOrpaMM MarucTparypb» oT «19» nexalpst
2013r. Ne 1367 (3apeructpupoan 24.02.2014 r. Ne 31402).

3. [Tonoxxenne 06 opranmsanuu u ocymectBiennn B PAHXul'C obOpa3oBarenbHOM
JESTeNbHOCTH 10 TporpaMMaM BBICIIEr0 oO0pa3oBaHMs — TporpaMmaMm OakanaBpHara,
IporpaMMam CrelnuanuTeTa, nmporpaMMaM Maructparypbl. YTBepxkaeHo IIpuxazom PAHXul'C
oT «14» mas 2014 r. Ne 02-129.

4. [TonoxxeHne O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEXYTOYHOM arTecTalvu
CTYICHTOB B (elepaJIbHOM TOCYIapCTBEHHOM OO/PKETHOM OOpa30BaTeIbHOM YUPEkKACHUU
BbICIIEro MpodeccrnoHanbHOro oOpa3oBanus «Poccuiickas akagemusi HApOIHOTO XO3sIMCTBA U
rocynapcTBeHHOU cmyx0bl ipu [Ipesunente Poccuiickoit @eneparum (C U3M. U JAOM. OT 7 UIOHS
2013r.). Y1Bepxaeno Ilpukazom PAHXul'C ot «7» utons 2013 1. Ne 01-2694.

6.5. UnTepHeT-pecypcsbl.

1. JlexumoHHBIH Marepuan mo aucuuiuinHe «JluHeliHas anreOpa» Ha caiite PAHXwul'C.
http://www.ilns.ranepa.ru/studentam-i-slushatelyam/lektsionnye-materialy/ (B AuCTaHIIMIOHHOM
pexume o0yuenus — CJ10)

2. http:/www.MuHOOpHaYKU.pd — opHUIMaBHBINA calT MUHHCTEPCTBAa 00pa30BaHMs M HAYKU
Poccuiickon ®enepanuu
http://www.nsu.ru/mmf/tvims/chernova/tv/lec
http://www.nsu.ru/mmf/tvims/chernova/tv/tv_nsu07.pdf
http://www.statsoft.ru
http://www.statistica.ru

kW

6.6. Unbie NCTOYHHUKH.

Hayunas snektponnas 6uommotexka eLIBRARY.RY.

OnexTpoHHas 6ubmoreka cucrema [IPRBOORS.

DnekTpoHHas OMOIMOTEeKa 00pa30BaTEIbHBIX M MPOCBETUTEILCKHUX M3naHui «1Q Libraryy.
OnekTpoHHO-0nOmoTeyHas cuctema BOOK .ru.

DJIeKTPOHHO-0MOIMOTEYHAs chcTeMa znanium.com u3natenbeTBa «MHDPA-My.
DNeKTpOHHO-OMOMOTEYHAs CHCTeMa n31aTenbeTBa «HOpaiT.

DJeKTPOHHO-0MOMoTeYHas cucTeMa n3aarenbera «JIAHD.

Nk WL~

7. MatepuajibHO-TeXHHYeCcKasi 0a3a, HH(OPMAIUOHHbIE TEXHOJIOTHH, IPOTPaAMMHOE
odecnevyeHre U HHPOPMAIMOHHBIE CTIPABOYHbIE CUCTEMbI

Jla obOecrieueHnss HAIJISIIHOCTH U MOBBILIEHUS IOCTYITHOCTH MaTepuana Kypca «JIuneliHas
anrebpa» B XOJIE€ YTEHUS JIEKUMH M NPOBEIEHMs] IMPAKTUYECKHX 3aHATUH HCIOJIB3YIOTCA
BBIUUCIIUTENbHAST TEXHWKA W MYJIbTHMEIAMWHBIE CpEACTBa OTOOpaKeHHS HH(GOpMAIUU.


http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
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[IpakTUueckue 3aHATHS MPOBOAATCS B KOMIIBIOTEPHBIX KJACCaX C MCMOJIb30BAHUEM JIOKAIbHOM
CEeTH JUIsl OpraHu3aluu padoThl TPYII CTYIEHTOB.

BrruncnutenbHas TeXHHKAa HeoOXomuMa U JUIsl CaMOCTOSTENBHOW ydueOHOW paboTh
ctyaeHTtoB. OrmepanmoHHasi cucreMa - Microsoft Windows XP w pmamee, TporpammMHOE
obecnieuenue — Microsoft Olffice.



