MHHOBPHAYKH POCCUH
SIpocnaBckuii rocyraperseHnbiii yausepeuter um. ILI. lemunosa

Kadempa maTeMaTHYeCKOro MOJETHPOBAHUS

VTBEPXIIAIO

JlexaH MaTeMaTHYECKOTQO
—— TIL.H.HecrepoB__

Pa6oyas mporpaMmMa A¥CIHILIHHBI
MaremaTuka A1 3KOHOMHCTOB

Hampasnenue noaAroToBKU
38 03 02 MenemxMeHT

HanpasneHHOCTE (IpOQUIIb)
«MeHeKMEHT B MHHOBAIMOHHOM H COIIMATIBHOM IIPEAIIPHHAMATEIECTBEY

®opma 00ydeHus
Ounas, OYHO-3a0Y9HAs

IIporpamma ogobpena Iporpamma ono6pena HMK
Ha 3aceqanuu Kadeapsl SKOHOMHYECKOro (akyypTeTa

ot «12» anpens 2021 roxa, mpoToxor Ne 8 npotokoi Ne 7 ot « 26 » anpena 2021rona

Spocnasib
2021



1. Ilesu ocBOeHMS JUCLHUII/IMHBI

Matematvka, Kak ¢yHJaMeHTa/lbHas AUCIUIUIMHA, obOecrieunBaeT (opMHUpPOBaHHE
rpe/iCTaBJeHUs O MeCTe W POJIM MaTeMaTMKU B COBPEMEHHOM MWpe, MHUPOBOU KYJIbType U
vcropud. Lle/siblo OCBOeHUs] AUCLIMIVIMHBI sIBJisseTCsl ()OpPMUPOBaHHME MaTeMaTUueCKUX 3HaHWH,
YMeHHH ¥ HaBBIKOB, CITOCOOCTBYIOUIUX PA3BUTUIO KYJbTYpPhl aHAJIMTHUECKUX MPeoOpa30BaHuM,
JIOTUYECKOTO0 U aJITOPUTMHUYECKOTO MBbIIIEHUs, MaTeMaTUU4eCKOWM WHTYULIMM B TIOCTAaHOBKE
3a7lau ¥ BBIOOpPA WHCTPYMEHTANbHBIX CPEACTB MO/I/IMPOBAaHUS U aHa/IM3a 3KOHOMUYECKUX
TMPOLIeCCOB.

2. MecTo AMCOMIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

HOuciuruivHa «MateMaTHKa /i/I1 SKOHOMHCTOB» OTHOCUTCS K 0a3oBoii wactu Broka 1.
JuciuriiHa COCTOMT M3 Tpex pasjenoB: «JIuHeiiHas anrebpa», «MareMaTHUeCKUM aHaIU3» U
«Teopusi BePOSITHOCTEM W MaTemMaThyecKas CTaTUCTHKa», SBJISIOU[UXCS HeOOXOJUMBIMH ISt
OCBOEHHUSI BapMaTHMBHOM YaCTM MareMaTHuecKoro Iukiaa. OTbop Marepuasa mpecyienyer
C/IeiyIoIIUe 11eJd: BHYTPUTIPeIMETHbIe — 00ecriedeHre 1eJI0CTHOTO BOCTIPUSITUS JUCLIATIIUHBL;
MeXnpeaMeTHble — obecriedeHre MaTeMaTHMUeCKUM arfapaToM CMEXKHBIX —JAUCIUILIINH,
npodeccroHanbHble — (OPMUPOBaHHE YMeHHs TIPUMeEHSTb MareMaTUuecKhe MeTOAbl [I/ist
pelilieHus] 9KOHOMUKO-MaTeMaTHueckux 3aja4. OcBoeHue JaHHOU JUCIUTUIMHBI He0OX0IUMO /ISt
JACLUIUIMH: MUKPO3KOHOMKKA, Makpo3koHOMMKa, CTaThCTHKA, ODKOHOMeTpUKa, PHUHAHCHI,
Makpo3KOHOMHYEeCKOe MJIaHUPOBaHKWe U MPOrHO3UPOBAHUE.

3. Ilnanupyemble  pe3y/ibTaTbl O00y4yeHHs] 1O [UCLHUIUIMHE, COOTHECEHHbIe C
IUIAaHMPYEMbBIMH pe3y/IbTaTaMH 0CBOeHHs 00pa3oBaTe/IbHON POrpaMMbI

[Mporiecc u3yyeHus: JUCLMITIMHBI HampaB/ieH Ha (OpMUPOBaHKe C/IeyHOLUX 3/1eMEHTOB
KomreTeHI Ui B cootBeTcTBUM ¢ PI'OC BO, OOIT BO u npuobpeTeHus: ciaefyroLUX 3HaHUH,
YMeHHH, HaBbIKOB U (W/IM) OTbITa /1eATe/IbHOCTH:



dopmupyemas
KOMITeTeHIIHA
(xoa u popmynnpoBKa)

NHpauKaTop JOCTHIKeHUA
KOMITeTeHI{MH
(xoa u popmynupoBKa)

Ilepeuenn
NJ/IAHUPYeMbIX pPe3y/IbTaTOB 00yJeHus!

YHI/IBEPCHJIBHBIE KOMIIeTeHIIUH

YK-1. Criocoben
OCYIL|eCTBJISITh TIOMCK,
KPUTUUECKWI aHaIu3 !
cuHTe3 nH$OpMaLUH,
MIPUMEHSTb CUCTEMHBIN
NI0JXOJ, /i1 pelleHunst
MOCTaB/IeHHBIX 3a7au.

YK 1.1. Ocyuecrsisier
CHCTEMHBIM aHa/I|3 3a/]auM,
BbIZIE/IsSIS ee Da30BbIE
COCTaBJISIFOIIIVE

3HaTh

OCHOBHBIE OTpefie/ieHUs U MIOHATHUS
H“3yuaeMbIX pa3ziesioB AUCLIUIIMHBI U UX
SKOHOMMUeCKHe UHTepIIpeTaliuy st
MOCTPOEeHUST 5KOHOMHUKO-MaTeMaTHUeCKHX
Mogesnein

Ymetb

CocTaB/siTh MaTeMaTU4YeCKHe MOZeNN [/
pelLieHus 3a/lauul TMHeHHOTO
MpOrpaMMHpOBaHusl. YMeTh pewats 3J/1I1
CHUMILJIEKC-METO/IOM, a TaKKe MeTO/I0M
MOTeHL[Ma/IOB pellaTh YaCTHBIM C/lydali 3aZiauu
JIMHEIHOT 0 NPOrpaMMHUPOBAHKS —
TPaHCIIOPTHYIO 3a/,auy.

Biaagern

TeXHUKOI BbIUMC/IEHUS IPOU3BOJHBIX U
HaXOXK/|€HUSI UHTETPaioB OT CJIOJKHBIX
(yHKIMH, TEXHUKOU UCIT0/Ib30BaHUs METO/I0B
KOMOMHATOPHUKH /I/1s BEIYUC/IEHUS
BEpOSITHOCTeH COObITHIA, TeopeMamul Batieca u
cxeMol BepHy/H, TeEXHUKON BBIYMCTEHUS
YUC/IOBBIX XapaKTepUCTHK JAUCKPETHBIX U
HelpepbIBHBIX CIyvaliHbIX BelMurH. BiazseTsb
371eMeHTaMU MaTeMaTH4yeCKOW CTaTHCTUKU.




OIIK-1

CrniocobeH pUMeHSITb
0a3oBbIe 3HAHUS B
obsactu
MaTeMaTHUeCKuX 1
(wnm) ecTeCTBEHHBIX
HayK B cpepe cBoeii
ripoeccroHaILHOM
JiesiTelTbHOCTU

W/I-OMK-1.2
Ocy1ecTBisseT NOCTAHOBKY
3a7lauM, BbIOMpaeT Crocob
ee pelieHus

3HaTh:

OCHOBHBIE HaTpaB/IeHUSI UCTIOTb30BaHUS
anmapaTa JMHeHHOU aireOpol,
MaTeMaTUUYeCKOTO aHa/IHu3a U TeOPUH
BEPOSITHOCTEH B TEOPETHUECKUX U
IKCTIePUMEHTATbHBIX UCCIeZ0BAHUSX [JIsI
pellieHrsi 5SKOHOMHUUECKHUX 3a/1ady,

YMmeThb:

PeltiaTh 3agaun JUCIUTIIMHEL, HEOOX0JUMbIe
JUISL JanbHeNIero UCro/ib30BaHus
MaTeMaTH4eCcKOoro anrapara B 5SKOHOMUUYECKUX
TIPUWIOXKEHUSIX.

Biaagerns

ArnmapaToM JTMHEeHHOM anreOphl A1 PelleHMs
CHCTeM JIMHeNHbIX YPaBHEHUSI Pa3/TUUHBIMU
MeTo/laMH, AJIs1 pelleHus 3aa4 TMHeHHOTo
MIPOTrPaMMHPOBaHUs rpadHueckKiuM Criocodom
Y TabJIMYHBIMY arOpUTMaMu. BriazeTtsb
anmnaparoM AvddepeHanbHOr0 UCUMC/IEHS
JUIS HAXOXK/IeHWsI TPa/IMeHTa 11e/IeBOU
(yHKUWY, a TaKXKe anrapaToB WHTerpaabHOr0
WCUMC/IeHHUs AJ1S1 HAXOXKEeHUsT
MaTeMaTUYeCKOTO O>KU/IaHUSI U TUCTIEPCUN
HerpepbIBHBLIX CTyYaliHbIX BEJTAYMH.

Na-0OIIK-1.3

ITpumensier
MaTeMaTUUYeCKHil arimapar
J/1s1 peLleHus! IPUKJIaIHbIX
Y TeOpeTUYeCcKUX 3aZiau
5KOHOMUKH.

3HaTh:

OCHOBHBIE MTOI0XKEHUS, OTIpefie/ieHUsT U
TeopeMbl AUCLIUIUIMHEI C 11e/TbI0 TIPUMeHeHUsI
MaTeMaTHUeCcKOTo arfrapara Jijis pelieHus
NpPUKJIaJHbIX 3a7a4.

Ymetn:

Ocy111eCTB/IATh MOUCK HEOOXOANMON
nHMOpMaIUH 71T MaTeMaTUYeCKOTro pelleHUs
5KOHOMMUECKHX 3a/ay. VIcnonbs30BaTh
(YHKUMM 1 MX CBOMCTBA [i/1s OIMCaHUS
KOHOMHMYECKHUX MPOIieccoB. BeiOrparth
BEpPOSITHOCTHBIE U CTaTUCTUYECKUE METO/bI
[I/1s1 aHa/IM3a SKOHOMUYECKUX [JaHHBIX B
COOTBETCTBUH C NOCTABJIEHHOM 3ajjaueid,
BbIUMCIATH Xapakrepuctuku [JCB u HCB.

BnajgeTs HaBbIKAMM:  KCIT0/Ib30BaHUS
OCHOBHBIX OTIPe/IeJIeHUH, TIOHSTHMN /1JIs
pellieHus1 5KOHOMHUECKHX 3a/1a4; YMETb
pellaTh CUCTEMBI JIMHEHHBIX YPaBHEHUH,
BBIUMC/ISATD OTIPeJe/TUTeIM U 00paTHbIe
MAaTpHIIbI, PeIIaTh 3a/[aud JIUHEHHOTO
TIPOTPaMMHUPOBAHUSI, BEIUUC/ISTD
TIPOM3BO/HBIE CJIOKHBIX (PYHKIIWM, BBIUUC/ISATE
WHTETPaJibl, HAXOUTh YHCIOBEIE
XapaKTePUCTUKH TUCKPETHBLIX U
HerpepbIBHBIX CTyYaliHbIX BEJTAUVH.




4. O0beM, CTPYKTYpa U COfiep>KaHue JUCIHILTHHBI

OO011jas1 TPYA0€MKOCTh AUCLIUTUIMHBI COCTaB/sieT 9 3aUeTHLIX eUHUL], 324 aKajl. 4acoB.

No Tembl (pa3paesnnbl) Bujbl yueOHBIX 3aHATHI, ®opMBbI TeKyLLero
n/n JUCLHMILIUHBI, BKJIIOUAsl CAMOCTOATE/IBHYI0 | KOHTPOJIA YCIIeBaeMOCTH
HX Cofiep;KaHHe paboTy CTyAeHToB,
U X TPY/I0€MKOCTh dopMma pomMeKyTOUHOM
o (B aKajeMHueCcKUX yacax) aTrTecTanuu
§ KonTtakTHas pa6oTa (no cemecmpam)
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Beepnenve. BekTopHas aa v
CaMOCTOSITeTbHOM PaboThI
1 |anrebpa. YpaBHeHUe 1 4 4 2 8
o CamocrosiTesibHas paboTa
TIPSIMOM U TIJIOCKOCTH.
Nel
3amanust Ajist
2 [|IIpocTpaHCcTBO 1 2 2 2 4 | camocTOsITeNbHOM PaboThI
Tect fj151 cCaMOIIPOBEPKHU
8 mom uucse ¢ 30 u JJOT 1 2
A DYK 8 LMS Moodle
3amanus Ast
3 |MatTpuLpl U OnpeAenuTeNnu 1 |12 12 2 10 | camocTOsATENLHOM PabOTHI
KonTposibHas pabota Nol
8 mom uucne ¢ 30 u /[OT 2
o 3azjaHus JJis
CucreMbl TUHEUHBIX an A
4 o 1 4 | 4 2 8 |camocTosTenbHOM paboThI.
anrebpanuecKux ypaBHEHUH
KonTponbHast pabota Ne2
. 3azaHus Jis
DJIEMEHTBI JINHEHHOI' 0 M
5 1 |14 14 2 13 |camocTosITeTbHOM PabOoThI.
MpOrpaMMHUPOBaHUS
KonTponbHast pabota Ne3
0,3 | 11,7 3ageTr
Hroro 3a 1 cemect
P 36 | 36 10 | 0,3 | 54,7 144
8 mom uucsae ¢ 30 u IOT 3 4
Beopnas nexkiusi. OCHOBBI 3afanust Ajist
6 |mauddepeniaaILHOTO 2 6 | 8 2 8 |camocTosiTesIbHOM pabOThI,
HWCUUCJICHUS. KonTponbHast pabota Ne 4
7 DYHKIUN ABYX 5 ’ ’ ’ 4 3aanus Jist
TepeMeHHbIX. CaMOCTOSITe/TbHOU PabOTHI
3amaHus s
OCHOBBI UHTETPaNbHOTO an v
8 2 6 6 2 8 | camocTosiTe/IbHOM PabOTHI
HCUUCIeHUs
KonrponbHas pabora N5




8 mom yucsne ¢ 30 u /JOT 2 4
DJ1eMeHTbl TeOpUU
-OP o KoHTposnbHas paboTta Neb.
9 |BepositHOCTen. CiyvariHble | 2 6 6 2 12
KoHTposnbHas paboTa Ne7
COOBITHS.
CrnyuaiiHble BeJTMUMHBI.
3afanust Ajist
OCHOBHBIE 3aKOHBI N
10 2 |12 | 10 2 13 |camocTosiTe/TbHOM PabOTHI.
pacnipegenenus CB, nx
KonTponbHast pabota Ne8
YMC/IOBbIE XapaKTePUCTUKH.
11 JrneMeHThbl MaTeMaTH4YeCKOH 2l 4l 4 ’ 8 3ajanus s
CTaTUCTHKHU CaMOCTOSITe/TbHOW PabOThI
B mowm uucae ¢ 30 u /IOT 1 2
JK3aMeH
I1pu noAroToBKe K
sk3aMeHy: Tecrt msa
05 | 335 Y A
CaMOTIPOBEPKH I10
pe3yJibTaTaM OCBOEHUsI
JVCLIUTITUHBI
8 mom uucne ¢ 30 u JJOT 3 6 Tect fy1 caMmonpoBepKy
TI0 pe3y/bTaTaM OCBOEHUS
JVCLIUTLTUHBI
DYK 6 LMS Moodle
Bcero 3a 2 cemecTp 36 | 36 12 | 0,5 | 86,5
8 mom yucae ¢ 30 u JIOT 3 6
nToro 72 | 72 15 | 0,8 | 140,9
6 mom uucne ¢ 30 u IOT 6 10
OuHo-3a0uHas popma
No Tembl (pa3paensbl) Bujb! yueOHBIX 3aHATHI, DopMBbI TeKyLLero
n/n JAUCLHMILIUHBI, BKJ/IIOUAsl CAMOCTOATE/IbHYI0 | KOHTPOJIA YCIIeBaeMOCTH
HX Cofiep;KaHHe paboTy cTyaeHTOB,
H UX TPYAOEMKOCTb ®dopMa NpoMe)KyTOUHOU
o (B akajieMHUYeCKHX Yacax) arrecTranuu
§ KonrakTHas pa6ora (no cemecmpam)
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Beegenve. BektopHas ax ’qu
CaMOCTOSTe/TbHOW PabOThI
1 |anrebpa. YpaBHeHUe 1 4 4 2 16
N CamocrosiTenbHas paboTa
TIPSIMOM U TIJIOCKOCTH. Nel




3amanusi anst

2 |IIpoctpaHcTBO 4 | 4 16 | camocTosITeNTEHOM PaboThI
TecT my1 camonpoBepKy
8 mom uucsae ¢ 30 u /JOT 2 VK & LMS Moodle
3amaHus s
3 |MatpuLpl U onpefenuTeNnu 4 4 16 | camocTosITeNTEHOM PaboThI
KonTtposibHas pabora Nel
8 mom yucsne ¢ 30 u /JOT
CucreMbl TUHEMHBIX 3anauns A
4 B ——— 4 4 16 |camocTosITeTbHOM PaboThI.
P yp KonTtponbHas paborta Ne2
DJIeMEHTBI JINHEHHOTO 3anaums A
5 DO DAMMADOBAHHS 6 | 10 16 |camocTosTe/bHOM PabOTHI.
porp P KonTtposbHast pabora Ne3
0,3 11,7 3auer
HToro 3a 1 cemecTp 2 | 26 03| 91,7 144
8 mom uucsae ¢ 30 u JIOT 4
BBogHas nekijys. OCHOBBI 3agaHus Asi
6 |muddepeHtaTLHOTO 4 | 4 10 |camocTosiTe/TLHOM PabOTHI,
UCYUCIeHUS. KonTtponbHas pabora Ne 4
7 OYHKIMU [IBYX 4| 4 6 3azjanus s
TepeMeHHbIX. CaMOCTOSITeTbHOM PaboThI
3afaHus st
8 OCHOBEI HHTErpasIbHOTO 4 | 4 10 | camocTosiTENTEHOM PabOTHI
HWCUYUCIIEHUS
KoHTponbHast pabota Ne5
8 mom uucsne ¢ 30 u /JOT 4
INeMEHTEI reopun KoHntposnbHas paboTta Neb.
9 |BepositHOCTel. CiiyyaiiHble 4 2 12
KonTtponbHasi pabota Ne7
COOBITHSI.
CrnyuyaiiHble BeJTMUKHBI.
3amaHus s
OCHOBHBIE 3aKOHBI M
10 4 4 13 |camocTosITeTbHOM PaboThI.
pacnipegenenus CB, nx
KonTtposbHas paboTa Ne8
YMCJIOBbIE XapaKTePUCTUKH.
11 JneMeHThI MaTeMaTUYeCKON 41 4 8 3azjaHus anst
CTaTUCTUKU CaMOCTOSITEe/TbHOW PabOThI
B mom uucne ¢ 30 u /JOT 2
JK3aMeH
IIpu nmogroroBke K
05 | 335 sKk3ameHny: Tect aisa
CaMOIIPOBEPKH I10
pe3yJibTaTaM OCBOEHUSI
JVCLIUTLTUHBI
8 mom uucne ¢ 50 u JJOT 6 Tect A1 caMONpoBepKU

10 pe3yanaTaM OCBOeHUA
JTUCLIATTHHEI
DYK e LMS Moodle




Bcero 3a 2 cemecTp 28 | 26 5 |05 ]118,5
8 mom uyucsae ¢ 30 u /IOT 3 6
nTOoro 50 | 52 5 | 0,8 |140,9
6 mom uucne ¢ 30 u IOT 6 10

Copep)kaHue pa3fie/ioB JUCHMILUIHHBI:

1. BekTopsbl
1.1 Onpepenenve. [leiicTBMe Haj BeKTOpaMHU. [leHCTBUSI HaJ, BEKTOpaMU B KOOpPAMHATHOM
dbopwme.
1.2. Yron mexay BekropaMu. PaccTosiHre Mexxly Toukamu. Hanpasnstome KOCHHYCbl BEKTOpa.
YpaBHeHUe OTpe3Ka.
1.3 ITpoctpancTtBo Rn. [nvHa BekTopa. CKasisipHOe Tpou3Be/jeHre BeKTOPOB.

2. Marpuisl ¥ onipeje/uTe/y.

2.1. Onpesienienue. JleiicTBue HaJ, MaTpullaMd. TpaHCIIOHWpOBaHWe MaTpuiibl. CMMMeTpUUHast
MarpuLa.

2.2. Onpegenurend. CriocoObl BEIUMCEHHs omipefiesiTesied 2-ro U 3-ro nopsigkoB. CBoMCTBa
onpejenuTeien.

2.3. MuHopBI 1 anrebpanyeckue J0TOHeHNs. BerurcieHre orpeieuTe el BLICIINX MTOPSIKOB.
2.4. O6patHast matpuiia. CriocoObl BLIUMC/IEHUS] 0OpaTHON MaTpPHULIbI.

3. Cucrembl THHEHHBIX a/IredpanyecKuX ypaBHeHHH

3.1. PaspellieHHble CUCTeMbI JTMHEWHBIX ypaBHeHU. MeToz ["aycca pellieHusi CUCTeM JIMHEUHbIX
yPaBHEHHH.

3.2. Metop, Koppana —I'aycca pemenuss CJ/IY. OnopHele peieHus cuctembl. [lepexon ot
OZIHOT'O OTIOPHOTO PellleHUs K JPYyrOMy.

3.3. ITpaBuno Kpamepa perenus CJIY.

4. 3agaya JIMHEeHHOro NPOrpaMMHUPOBaHUS.

4.1. 3agava ryilaHMpoBaHUs NPOM3BOACTBA. 3aZava o auete. [Tocrtanoska 3JII1.

4.2. 'eoMeTpryecKoe pellieHre 3a/laud TMHEHHOro POrpaMMUPOBaHMUSI.

4.3. Pemenue 3JIII cumriekC-MeTO0M.

4.4. TTocTaHOBKA TpaHCMOPTHOM 3ajjaun. OmnopHoe pelieHre T3. LIk, MeTo[ ceBepo-3amnaiHOro
yrja.

4.5. ANTopuTM pellieHusl TPaHCTIOPTHOM 3a/lauM MeTO/IOM TIOTeHIIUaIOB.

5. OcHoBbl AudepeHIHATHHOT0 HCUNC/TEHHUS.

5.1. INousaTHe npousBogHoi ¢yHKIMU. [ToHaTue auddepenuyana GyHkuuu. ['eomeTpuueckui,
(bu3nUecKuil 1 SKOHOMUYECKHH CMBIC/T IIPOU3BO/JHOM.

5.2. [IpaBusio auddepeHIMpOBaHUsI CYMMBI, POU3BEIEHUS U YaCTHOTO (DYHKIIUIA.

5.3. Tabsuija MPOX3BOAHBIX TIPOCTEHIIINX 37IeMeHTaPHBIX (DYHKIIA.

5.4. IuddepeHiiipoBanue cnoxHoU GyHKIWU. [ToHsATHE TPOU3BOAHOMN BBICIIINX MOPSTKOB.

5.5. @yHKIMA ABYX NepeMeHHbIX. YacTHbIe NpOU3BOHbIe 1-T0 ¥ 2-TO NOPSJKOB.

6. OCHOBBI MHTErPa/ILHOI'0 HCYUC/ICHUS.
6.1. ITlepBooOpa3Hasi M HeOTpe/ie/IeHHbI HMHTerpas. Tab/uila OCHOBHBIX HEOTIPe/e/IeHHbIX
vHTerpanoB. OCHOBHbIE CBOMCTBA HeOlpe/le/IeHHOI0 MHTerpaia.



6.2. OcHOBHbIe MeTO/IbI MHTerpUpoBaHusA. MeTos IMoACTaHOBKU. MeToJ UHTerpyupoBaHUs I10
4acTaMm.

6.3. OnpesiesieHHbIN MHTerpasn. I'eoMeTpuyecKUM CMBIC ONpeZesieHHOro uHrerpana. dopmysna
HeroroHa-JTeitbuutia. ITpuoskeHust oripe/ie/IeHHOTO WHTerparia.

7. DJIeMeHTBI TeOpUH BePOAATHOCTEH M MaTeMaTHYeCKOM CTaTUCTHKH.

7.1. OCHOBHbBlE TIOHATHUS TEOPUM BepOATHOCTeW. TeopeMbl CJ/IOK€HUSI U YMHOXXEHUs
BEPOSTHOCTEM.

7.2. ®dopmyna mnonHouW BepositHOCcTU. Popmyna balleca. AnpuopHble W anoCTepPUOPHbIE
BEepPOSITHOCTH.

7.3. Cxema He3aBUCHMMBIX HcnblTaHud. @opmyna bepnyum. ®opmysnel Myaspa u Myaspa-
Jlamnnaca.

8. CnyuaiiHbie BeJIMUMHBI

8.1. 3aKoHbI pacrpe/ie/ieHHst JUCKPETHBIX CJTyYalHBIX BeJMUMH: OMHOMMA/IBHBINA 3aKOH, 3aKOH
[TyaccoHa, reoMeTprUUeCKUM 3aKOH.

8.2. Ywucnosele xapakrepuctuku [JICB: maTemaTuyeckoe OXXujaHue, [UCIIEPCUs, Cpe/Hee
KBaZlpaThUueCcKoe OTK/IOHEeHHe.

8.3. HenpepbiBHBIe CilyuyaliHble BeIMuMHbI. DYHKIMS paclipefie/ieHnst BeposiTHOCTer. DyHKLNA
MJIOTHOCTH pacripesiesieHus BepositHocTelt HCB.

8.4. Uucnosele xapakrepuctuku HCB: Marematuueckoe oXujaHue, [AUCIIepCUsi, CpeaHee
KBaZlpaTHUueCcKoe OTK/IOHeHHe.

8.5. 3akoHnbl pacnpegenenus HCB: paBHOMepHOe pacrpefeseHue Ha OTpesKe, I0KasaTebHoe
pacripefiejieHle, HopMajbHOe pacripefienenue. @ynkiuu I'aycca v Jlarnnaca.

9. J/1eMeHTbI MaTeMaTHYeCKOM CTaTUCTHKH.

9.1.T'eHepanbHasi ¥ BbIOOPOYHAsi COBOKYMHOCTh. CTaTHCTUUYECKOe pacripefiesieHue BbIOOPKH.
Moga, megvaHa.

9.2. DMnupryecKasl ¥ TeopeTHuecKasi (yHKLMM pacrpesieneHys. [Ionurox u rucrorpaMma.

9.3. CrarucTuueckue OLIEHKA TlapaMeTpOB pacripefeneHys. ['eHepanmbHass ¥ BbIOOpPOUYHAast
cpenusisi. ['eHepasibHast M BLIOOPOYHAS JUCTIEPCHSL.

5. O0pa3oBare/ibHbIe TEXHOJIOTMH, B TOM YHC/Ie TeXHOJIOTMHM 3JIeKTPOHHOI0 00yueHHs H
AVICTAaHLIMOHHbIEe 00pa3oBaTe/IbHbIE TEXHOJIOTMH, HCI0/Ib3yeMble NPH OCYIeCTB/IEHHH
oOpa3oBaTe/ILHOI0 MpoLecca Mo AUCHUIINHE

B mipotiecce o6yueHusi MCMO/B3YIOTCS Clieflytoliye oOpa3oBaTe/ibHble TeXHOJIOTHU:

BBoaHas JieKUus — jaeT TiepBOe 1[eJIOCTHOe TpefCcTaB/ieHue O [AUCLUIUIMHE U
OpUEHTHUpYeT CTy/leHTa B CUCTeMe U3yueHUs JAHHOM AUCUUIIIMHBIL. CTyJeHThbl 3HAKOMSTCS C
Ha3HaueHWeM U 3a/layaMy Kypca, ero POJibI0 MU MeCTOM B CHUCTeMe yueOHBIX AWCIUIUIMH U B
cucTeMe TO/ATOTOBKM B LiefioM. [laeTcsi KpaTKuii 0030p Kypca, MUCTOpPHUSI Pa3BUTHSI HayKU U
TIPAKTUKH, OCTHKEHUs B 3TON cepe, MMeHa U3BECTHBIX YUEHBIX, U3/1arat0TCsl epCrieKTUBHbIE
HampaB/ieHusi ucciefoBaHM. Ha 5TOM  JeKUM  BBICKA3bIBAKOTCS  METOJUYECKHe U
OpraHu3alMioHHble 0COOEHHOCTH PabOThI B paMKaxX [AHHOW [AWCIUIUIMHBI, a TaKXKe /[aeTcs
aHa/IM3 peKoMeHyeMoi yueOHO-MeToJuueCcKOu TUTepaTyphl.

AkasieMuyecKasi JIEKLHs C /IEMeHTaMHU JIEKIMU-0eceibl — TI0C/Ie/JOBAaTe/IbHOE U3J10-
JKeHMe Marepuasa, OCYLIecTB/sieMOe TperMYIeCTBeHHO B BHJE MOHOJ/IOra MpernojaBaTeis.
OnieMeHThI JIeKI[UM-0eceibl 00€CITeUMBAOT KOHTAKT TIperojiaBaTesisi C ay/AWTOpHel, uTo
M03BOJIsieT TIPUBJIeKaTh BHUMaHWe CTYJEeHTOB K Haubosiee BaXHbIM TeMaM AWCLIUIUIHHBI,
aKTMBHO BOBJ/IEKaTh UX B y4eOHBIM TPOLIECC, KOHTPOJMPOBATH TEMIT W3/I0KEHHUsS yueOHOro
MaTepuasa B 3aBUCMMOCTH OT YPOBHS €r0 BOCIIPUSITHSI.



IlpakTHueckoe 3aHATHE — 3aHSTHe, TOCBSILEHHOE OCBOEHUI0 KOHKDETHbIX YMEHWH U
HaBBIKOB I10 3aKpeIyIeHHI0 MOTy4YeHHbIX Ha JIeKLJUU 3HAaHUM.

KoHcynbTanuu — BUJ, yueOHBIX 3aHSATHM, SBJSIOIIANACT OJHOW W3 (OPM KOHTPOJIS
camocTosiTesibHONM ~ paboTbl  cTyZeHTOoB. Ha KOHCy/nbTalMsiX TI0 TpOChOe  CTY/IeHTOB
paccMaTpuBalOTCs Hauboree C/I0)KHbIE MOMEHTHI TP OCBOEHHMH MaTepHhaja [JUCLIUIUTHHBI,
rperofiaBaTe/ib OTBeUYaeT Ha BOMPOCHI CTY/I€HTOB, KOTOpble BO3HUKAIOT Yy HUX B IIpoLiecce
CaMOCTOSITe/TbHOM paboTHI.

B mipouiecce obyueHust UCMOMB3YIOTCS C/IeIyIOLe TeXHOIOTHHN 3/IEKTPOHHOTO 00yJeHHs
Y IMCTaHL[MOHHbIe 00pa30oBaTe/ibHble TEXHOIOTHH:
O/IeKTpOHHBIH Yy4eOHbIN Kypc «MaremaTuka [Jjis 3KoOHOMHCTOB» B LMS
J1eKTpoHHBIM YHHBepcuteT Moodle fSIpI'Y, B KoTopoMm:
- TIpe/CTaBJeHBbI 3a/laHUs [JII CaMOCTOSITeNIbHOW paboThl 0Oyuaromuxcsi 10 TemMaMm
JVICLIATI/IMHBI;
- OCYLLeCTB/ISeTCs IpOBeJleHue  OT[e/NbHbIX MEeDOIPUATUA  TeKyllero KOHTPOJS
yCrieBaeMOCTH CTY/IeHTOB;
- TpeACTaBJIeHbl TeKCTHI JIEKLM 110 OT/ie/IbHBIM TeMaM [JCLIUIIVHBI;
- MpeACTaB/ieHbl MpaBuia NMPOX0XKJEeHNs TPOMeKYTOYHOM aTTeCTal[uu M0 AUCLIUILIMHE;
- TIpeACTaBAeH CIMCOK Yy4yeOHOM /MTepaTypel, pEeKOMEeHJyeMOW [Jii OCBOEHHUs
JVICLIATI/IMHBI;
- 1mpefcraBieHa HHopmauys O (opMe M BpeMeHU IIpOBe/leHUs] KOHCYJIbTallui II0
JUCLMIIMHE B pPeXXUMe OHJIaliH;
- TOCpefCcTBOM (opyMa OCYyILLeCTB/SIeTCI CUHXPOHHOe U (WIM) aCHHXPOHHOe
B3aMMO/IeMiCTBHe MeXXJy OOyuarolMMUCS U TIperojilaBaTesieM B paMKax H3y4eHUst
JVCLIATI/TUHBIL.

6. IlepeueHp /TMIEH3HOHHOTO W (WIKM) CBOOOAHO PAaCHPOCTPAHSAEMOr0 NPOrPaMMHOIO
o0ecrieyeHus, HCIO/Ib3yeMOro MpPH OCYILIeCTB/IEHHMH 00pa3oBaTe/bHOr0 Mmporecca o
JUCLIUILIVHE

B npouecce ocymlectBieHusi obpa3oBaTebHOTO — Mpolecca 0 AUCLUTUIMHE
WCTIOJTB3YHOTCSI:

Juisi GOPMUPOBAHKMSI MaTepUasoB AJisi TEKYIero KOHTPOJIsl yCIieBaeMOCTH U TIPOBe/leHUsI
MIPOMEXXYTOUHOM aTTecTalu, AJist GOPMUPOBaHUS METOAUUECKHUX MaTepHasioB M0 AUCLIUILIMHE:

- mporpammbl Microsoft Office;

- u3faTtenbckas cucrtema LaTex;

- Adobe Acrobat Reader.

7. IlepeueHb cOBpeMeHHbIX MpodecCHOHAMBHBIX 0a3 /[JaHHbBIX M HH(OPMALMOHHBIX
CIPaBOYHBIX CHCTEM, HCII0/Ib3yeMbIX MPH OCYIeCTB/IEHHH 00pa30BaTe/IbHOIO MpoILjecca o
JUCLUIUTHHE (MPY He00X0UMOCTH)

B mpomecce ocymiectBieHusi 00Opa3oBaTeBHOTO — Mpoljecca 0 AWCIUTUIAHE
VICTIOJTb3YHOTCSI:

ABTomartusupoBaHHass ~ OubmoTeuHo-uH(popMaroHHast cuctemMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8.IlepeueHb OCHOBHOW M  [IOTMOJIHUTEJIbHOM y4eOHOW J/iUTepaTypbl, PpecypcoB
UH(OPMALMOHHO-Te/IEKOMMYHHUKAI[UOHHON ceTH «VIHTepHeT» (MpH HE00X0JUMOCTH),
PeKOMEeH/lyeMbIX /IS OCBOeHHUSI AMCHUTIMHBI


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

1.

a) ocHoBHas JmTeparypa OOmuMii Kypc BbICIIel MaTeMaTHKH [Jjisi KOHOMHCTOB:
yueOHUK /s By30B / niof pea. B.M. EpmakoBa. — M.: UHOPA — M, 2006. — 656 c. —

(Bricmiee obpa3zoBaHue).

2.COOpHUK 3a/jau 10 BBICIIeH MaTeMaTHKe JJisi SKOHOMHCTOB: yueOHoe rmocobue / o pep.

B.N. EpmakoBa. — M.: UH®PA — M, 2006. — 656 c. — (Bbicitiee o6pa3oBaHue).
bectyxepa JI.II. JIuneiiHast anreOpa: mpaktukym /JL.II. BectyxeBa, H.JI. MatiopoBa.

Apoci. IN'oc. YH-T um. IL.I'. JemugoBa.- Apocnasnb: Apl'Y, 2011. — 56 c.

UccnepoBanue @QyHKIME W nocTpoeHWe rpadukoB. Metog.ykazanus /coct.JLII.
Bbectyxesa, E.B Hukynuna, 11.P. OBcsanHukoBa. Apoci. I'oc. YH-1. — Apocnasis, Apl'Y,

2007.- 28c.

[TocTtpoeHue smnupuueckux GQYHKUMH. MeToguueckre ykasaHWs. MeTo[.yKa3aHus
/coct.JLII. BecryxeBa, WM.P. OBcaHHukoBa. fApocn. I'oc. YH-T. — fpocnasis, Apl'Y,
2001- 15c.

Bectyyxesa JI.I1., MatiopoBa H.JI. Teopusi BeposSITHOCTel U MaTeMaTHUeCKasl CTaTUCTHKaA.
[Tpaktukym. Y. 1: npaktukym /coct. JL.IL. bectyxesa, H.JI. Maioposa; fpoci. I'oc. Y-

T uM. IL.I". [lemuzosa. — fApocnasns: Apl'Y, 2012. — 48 c.

0) JomosTHUTE/IbHAS TUTEpaTypa:

7.

10.

Beicirasi MaTeMaTtyrKa Zijisi 9KOHOMHUECKOTo OakanaBpuara B 3 U.: yueOHUK U MIPAaKTHUKYM
JUisl akazieMuueckoro OakanaBpuara / nog pen. H. I1I. Kpemepa. — 5-e u3z., mepepab. u
jon. — M.: WUspatenbctBo HOpaiit, 2017. — 276 c¢. — (Cepusi : bakanasp.
Axanemuueckuii Kypc). Pexxum poctyna: www.biblio-online.ru/book/FA102CC2-D5ED-
4284-A586-33ECBI957EFOE

Kpemep, H. II. JluxeiiHasi anreOpa: yueOHWMK M TIPaKTHKyM /Jsi aKaZeMHYeCKoro
OakanaBpuata / H. III. Kpemep, M. H. ®puaman. — 2-e u3a., ucop. ¥ gorn. — M.:
W3parensctBo FOpaiit, 2018. — 309 c. — (Cepust: bakanaBp. AkaseMuyeckuid Kypc).
Pexxum JlocTyma: www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-
625FC196408E

I'mcun, B. B. Maremaruka. IlpakThkym: yueOHOe Tmocobue s OakasaBpuHaTa W
maructpatypsl / B. b. I'ncun, H. III. Kpemep. — M: UsgatensctBo FOpair, 2018. — 204
c. — (Cepusi: bakamaBp u  Maructp. AKaJeMUueCKuil Kypc). Pexum
nJocryra :www.biblio-online.ru/book/A061634A-0AFA-40F4-84D0-DE148D11C108

ManyruH, B. A. JIuHeliHas anreOpa Jjist 5)KOHOMHCTOB. Y ueOHHUK, MPAaKTUKyM U COOPHUK

3afiau: A/ akajzieMudeckoro OakamaBpuata / B. A. Manyrun, 1. A. PoumnHa. — M.:


http://www.biblio-online.ru/book/A061634A-0AFA-40F4-84D0-DE148D11C108
http://www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E
http://www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E
http://www.biblio-online.ru/book/FA102CC2-D5ED-4284-A586-33ECB957EF0E
http://www.biblio-online.ru/book/FA102CC2-D5ED-4284-A586-33ECB957EF0E

N3patensctBo FOpaiit, 2018. — 478 c. — (Cepus: bakanaBp. AkajeMUueckuii Kypc). —
ISBN 978-5-534-02976-5 Pexum pgoctryna :www.biblio-online.ru/book/DBB48D25-
BD07-4CCC-B306-A3C8338A6F8A.

11. Kpacc, M. C. MaTtemaTtrKa B 5)KOHOMHKe: MaTeMaTHUeCKrie MeTO/bl M MOJieJii: y4eOHUK
anist 6akanaBpos / M. C. Kpacc, b. I1. UymnpeiHoB ; oz pea. M. C. Kpacca. — 2-e u3g.,
ucrp. u gon. — M.: UsgatensctBo FOpaut, 2017. — 541 c¢. — (Cepus : bakanasp.
Akaziemrueckuii Kypc). Pexxum pocrtyna :www.biblio-online.ru/book/E8366C4C-F708-
41C5-AC24-3EQ0CCCOF4E75.

12. TTanuii, U. A. JluHeliHOe mporpaMMHpOBaHue: yueOHOe mocobue [/ aKaJeMAYecKOoro
OakanaBpuata / . A. Tlanuii. — 2-e u3g., uctp. u gon. — M. : U3gatensctBo FOpaiit,
2018. — 175 c. — (Cepus: bakanaBp. AkageMuueckuii Kypc). Pexxum gocTyrma:
www.biblio-online.ru/book/327FEF01-D1E7-41D5-BF05-4DB367826557

13. 'mypman, B. E. Teopust BeposiTHOCTe ¥ MaTeMaTHUecKasi CTaTUCTUKA: yueOHWK IS
npuk/aagHoro OakamaBpuata / B. E. I'mypman. — 12-e u3zg. — M. : V3garenbcTBo
FOpaiit, 2018. — 479 c. — (Cepus: bakanaBp. IlpuknazHoii Kypc). Pexxum pgocrtyma:
www.biblio-online.ru/book/636B8B1D-1DD9-4ABE-845B-2E048D04ED84.

14. I'mypman, B. E. PyKoBOACTBO K pelleHUIO 3a7a4y II0 TeOpUM BepOSITHOCTEM U
MaTeMaTHUUeCKOW CTaTHCTHKe: yueOHOe mocobue /iyist ipyK/iagHoro bakanaBpuara / B. E.
I'mypmaH. — 11-e u3g., nepepab. u gor. — M.:M3parensctBo FOpaiit, 2018. — 404 c.
— (Cepusi:bakanasp. [TpuknazHOM KypC). Pexxum JIOCTYTIa:

www.biblio-online.ru/book/AC41B7DD-F936-4105-9511-9BD045A42CFD.

9. MarepuanbHo-TexHUUecKas 0a3a, Heo0xo/umasi I/Is1 OCYI[eCTB/IeHHs1 00pa3oBaTe/IbHOI0
Mporecca no JUCHUIUIHHE

MarepuanbHO-TexHUYecKasi 6a3a, HeoOXxoAUMasi [i7Isi OCyILleCTBIeHUs] 0Opa30BaTeIbHOTO
Tiporiecca 1o AWUCIUIUTHHE BK/IIOYaeT B CBOM COCTAB CIelMa/bHbIe ITOMeI|eHMUs:

- yueOHbIe ayJUTOPUM JJIsl TIPOBeIeHUsI 3aHSATHM JIEKIIMOHHOTO TUTIa;

- yueOHbIe ayTUTOPUM /IJIsl IPOBeIeHUsT TTPAKTUUEeCKUX 3aHATHUH (CEMHUHAPOB);

- yueOHBIe ayIUTOPHH ZIJisl TIPOBeJeHUS] TPYIIIOBBIX M UHUBUYaTbHBIX KOHCY/IbTAlU;

- yueOHble ayJUTOPUU i1 TIPOBEJIEHUWS] TEKYIero KOHTPOIS W TIPOMEXYTOUHOU
aTTecTaluy;

- TIOMEIIIeHUs /I CAMOCTOSITe/TbHOUM paboThI;

- TIOMeIIleHUs1 JiIs1 XpaHeHWss U TPO(QUIAKTHUYeCKOTO OOC/Ty)KUBaHUS TeXHUUeCKUX
cpencTB 0OyueHusl.

CrierianbHble TIOMelleHHsI YKOMITIEKTOBaHbl CpeiCTBaMH O0yUeHUsi, CIY)KalUuMH [IIst
Tipe/icTaB/eHust yueOHOM WH(BOPMAaLK OOJIBIION ayAUTOPHUH.

[TomerrieHust 751 cCaMOCTOSITeTbHOM paboThl 00yYaroL[UXCsi OCHAlLleHbl KOMITbIOT@PHOM
TEXHUKOW C BO3MO>KHOCTBIO TIOJK/TFOUEeHUs] K ceTH «VIHTepHeT» U obecrieueHWeM [JOCTyTa K
3/71eKTPOHHOM MH(pOpMaI[MOHHO-00pa3oBarenbHOM cpefe Apl'Y.


http://www.biblio-online.ru/book/636B8B1D-1DD9-4ABE-845B-2E048D04ED84
http://www.biblio-online.ru/book/327FEF01-D1E7-41D5-BF05-4DB367826557
http://www.biblio-online.ru/book/E8366C4C-F708-41C5-AC24-3E0CCC0F4E75
http://www.biblio-online.ru/book/E8366C4C-F708-41C5-AC24-3E0CCC0F4E75
http://www.biblio-online.ru/book/DBB48D25-BD07-4CCC-B306-A3C8338A6F8A
http://www.biblio-online.ru/book/DBB48D25-BD07-4CCC-B306-A3C8338A6F8A

ABToOp:

[HoueHT Kadeapsl
MaremaTlueckoro Mo/ie/IMpoBaHusl -

KaH/.TeJ .H. H.JI.MaiiopoBa

00N12CHOCMb, YUeHasl cmeneHb HU.0. damunusn



IIpunoxenune Ne 1 K paGoueii mporpaMmmMe JUCHMITTAHBI
«MaTtemaTHKa AJisl 3SKOHOMHUCTOB»

@DoH/, OLIeHOYHBIX CPeJCTB
AJIS IPOBe/ieHNs TeKYIero KOHTPO/IA ycneBaeMOCTH

U MPOME)XyTOYHOH aTTecTal[u CTY€HTOB
10 JUCIHUTIITHHE

1. TunioBbIe KOHTPOJIbHBIE 33/|JaHNs /M UHbIEe MaTepHabl,
Heo0XoAMMbIe /1A OL{eHKH 3HaHUM, YMeHHUH, HABBIKOB M (M/IM) OMbITA AesATe/IbHOCTH,
XapaKTepU3yIIHUX 3Tanbl ()OPMUPOBAHUA KOMIETeHI[UI

1.1 KoHTpo/bHBIE 3ajaHUA M HHBIE MaTepHaJbl,
HCI0/Ib3yeMble B Iporecce TeKyllell aTTecTanuu

Tema. BekTopHas anredpa. YpaBHeHuUs IPAMO U IJIOCKOCTH.
3agaumn.

Tane: Touku 41(—1.2,5), 45(=2,0,3), 45(3,1,2), 4,(7,—-1,2).
1.Haiiti ypaBrenue miockoctu 4142, 43
2. Haiitn ypaBHeHue npsamoii 42,43,

3. HaiiTyl ypaBHeHMe III0CKOCTH, TIPOXO/lIeil yepe3 TOUKy ‘4 TepreHyuKyIapHO IpAMOoi
Ay Az

HaiiTi yros Meskzy 3Toil IJI0CKOCTBIO U TIIOCKOCThIo A142, 43,

4. Haiitil ypaBHeHMe NpsIMOA, IPOXOsIIell uepe3 TOUKY A4 reprieH/IMKY/ISIpHO II0CKOCTH
A1Az Az,

OTBeThI:

1. 4x—11y+9z—19=0.

x=7 _y+1 _z-2
4 -11 9




1.Haiitu ypaBHenue rockoctu A14z,44 |
2. Haiitu ypaBHeHue nipsamoii 42,44,

3. HaiiTu ypaBHeHHe TI0CKOCTH, TIPOXOSIIeil uepe3 TOUKY 41 repreH UKy /ISpHO MpsIMOiA

A3z, A4 HaiiTi yron MeXy 5T IVIOCKOCTBIO M TUIOCKOCThi0A142, 44

4. Haiiti ypaBHeHMe NpsIMOi, IPOXO/sILei yepe3 TOUKY A1 rmeprieHiKy/ISpHO MI0CKOCTH
A1As A,

OTBeTHI:

1. y—Z+3:O;

KonTtposbHas padora Nel (THIOBBIe BAPHAHTHI).

Bapwuanr 1.
1. HaiiTu ypaBHeHHe TJIOCKOCTU O, KOTOPasi POXOJUT Uepe3 TOUKU
A(-1L1,-3), B(2,-1,-1),C(-2,- 51,
2. Haiitu ypaBHeHue npamoii L, kotopas mpoxogur uepes Touky D(- 2, - 3, - 2) nep-
MeHAUKYJISIPHO TIOCKOCTH .
Haiiti TouKy nepeceuenwst psiMoii L ¢ rtockoctero X T2y — 2 +5 =q
Haiitu npsimyto, ripoxoggiyto yepes Toukd A(- 1,1, - 3) u B(2,- 1, - 1)
5. HaiiTu yron Mexxy 3Toi nipsiMmoi u ripsimoii L.
OTtBeThI:
1.2x—7y—102—21=0;
x+2  y+3 _ z+2

2. 2 -7 —10;
3. (—3;05;3)

x+1  y-1  =z+3
4. 3 —2 2

T
5.2

BapmuaHnrt 2.



1. HaliTu ypaBHeHHe IJIOCKOCTH O, KOTOpasi IPOXOAUT Yepe3 TOUKU

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

2. Haiiti ypaBHeHHe nipsimoii L, KoTopasi mpoxogut uepe3 Touky D(- 1, - 3, 2)
TIepIIeHUKYJISIPHO IIJIOCKOCTH (.

HaiiTi TOuKy nepeceuenus npsiMoii L ¢ ockocteio 2X —¥ +2+3 =(

4. Haiitu nipsimyto, Tpoxogsiiyto uepe3 Touku A(- 2,1, 3) u B(3, 4, - 1),
5. Haiitu yron mexxzy 3Toi npsiMmon ¥ npsiMoi L.
OtBeTsl:
1. 14 + 26y + 37z — 109 = 0.
x+1 __ y+3 _ z-2

2. 14 26 37 ,

41 48
3. (_E; -7 %),

Kpurepuii olieHUBaHUsl.

Kaxgasi 3amaua orjeHuBaetcsi Tpemsi Oannamu. Tpu Oamsa craBuTCS, ecid 3ajjaua
TIOJTHOCTBIO pellieHa. [IBa 0Oajla CTaBUTCS, €C/TM CTYAEHT 3HaeT (OpPMy/lTy WIA aarOpUTM
pellleHHs1 3a/jaud, yMeeT UX TPUMEHSITh, HO JleflaeT BbIUMC/IMTe/bHbIe Ooubku. OpuH 6ann
CTaBUTCS, €C/IM CTYyAeHT 3HaeT (JOpPMy/y WIA aJrOPUTM pelleHusi 3aZiaud, HO He yMeeT MX
nipuMeHsTb. Hosb 6asiioB — ecsiv He 3HaeT POPMYJTy UM alTOPUTM peLleHus 3afauM.
MakcumanbHO BO3MOKHOE UMC/I0 HabpaHHbIX 0aioB — 15. OlieHKa «OT/IMYHO» CTaBUTCA 3a 14
- 15 6anmnoB. OueHka «xoporio» craBuTcs 3a 11 - 13 6amuioB. OlieHKa «y/I0BI€TBOPUTETHEHO»
cTaBUTCs 3a 7 - 10 6ansio. OlleHKa «Hey0B/IeTBOPUTEIbHO» CTaBUTCS 3a 0 - 6 OasiioB.

Tema. CucTeMbl IMHEHHBIX aredpanyeckux ypasHenuu (CJIY).
3agauu.

1. Peuts CJIY metozom XKopgaHa-I'aycca.

5x, +12x, +5x, +3x, =10, X - X, - 3%y - 4x, =1,
1.14x, +3x, +x; +3x, =2, 2. 12X, - 2x, +2Xx; +3x, =2,
11x, +11x, +4x, +8x, =8. -x, +Xx,-13x; - 18x, =- 1.
X, - X, +3x; +x, =6, X, +3x, - 3x; =2,

3. 7X, +5x, - 7X; - x, =8, 4x, +4x, - 4x; =5,

C

X, +8x, - 18x, - 5x, =-6. - X, - 5x, +7x; =-1.



3x, +2x, + x, - 6x, =0, 3x, +2x, + X, - x, =4,
5. . 14X - X, - Xy - 4x, =0, 6..12x, +5x, +3x, +2x, =-1,
X, +4x, +3x, - 2x, =0. 3x, +4x, +2x, +x, =2.
OtBeTsl:
1. X =(xy; —=5x; — 4x4; 11x; + 9%y + 25x4), X1, %4€R,
7 X =(x; —0125x4 + 1; x3; 1.375x4;x4), X3, X4€R.

?;
(0.8?5;1.25;0.875);
X = (xq; 8x4; —10x,; 1.5x,), x,€R,

X =(x3; 3—2x;;—4+2x;; -2 +x31), x;€R

o kW

2. Haiitu gBa onopHbix petenust CJTY.

{3x1—x2+x3 =2 {5x1+x2—2x4=7
6x; —5x;+x,=05 ) Xy +x3+x,=3
1.

OTBeThI:

X = (0;0;2: 5), X:G; 0;0;1).
1.

) X =1(0:7;3;0), X =(0;13; 0;3).

KonTposbHasi padora Ne 2 (TUIOBbIE BADUAHTHI).
Bapuanr 1.
1. Haiitu obirjee pemienve CJIY v 0OIHO U3 YaCTHBIX PeIleHUM.

{3)(1 +Xx, - 5x, +7x, =3,

- X H2x, +Xx, +x, =-2.

2. Haiitu 1Ba onopHbIx petieHust CJIY:
2x, +x, - 2Xx; =5,
-X X, tx, =2

OrtBeThI:
1. X = (5.5x5 + 6x, + 3.5; x5; 3.5x5 + 5x, + 1.5;x,), X5, X4€R

X =(3.5;0;15;0)
2 X =1(0;0:5; 2); X =1(0:;9;2:0).

Bapuanr 2.
1. Haiitu obiriee pemrenre CJIY v OIHO M3 YaCTHBIX PEIIeHHH.

{le +X, - 5x, +2x, =7,
- X +2x,+Xx,- x, =-1.

2. Haiitu Ba onopHbIx petieHust CJIY:



{ZX1 +X, - Xy =5,

2x, - 7x, +x, =1
OtBeTsl:
1 2 5 5
X=(5x2—14—5; X2 3 X2 — 5;1’4)- X2, X4€R
1.
r=(-Zo-30)
- 31’ r 31’

7 X=1(0;502), XxX=(1,3;00)

Kpurepuii orieHUBaHMsS.

Kaxxgass 3amavya oueHuBaeTrcss AByMms Oatamu. [IBa 0Oasuia craBUTCS, ec/u 3ajaua
TIO/THOCTBIO petieHa. OzivHa Gasia CTaBUTCS, €C/M CTYAEHT 3HAaeT aJTOPUTM DeLIeHUs 3a/jau,
yMeeT ero NpUMeHsThb, HO JieflaeT BBIYUC/IUTeNbHbIe ommbku. Homb 6annoB — ecu He 3HaeT
QJICOPUTM peIleHus 3a/jauH.

MakcumanbHO BO3MOXKHOE UKC/I0 HabpaHHbIX 0amnoB — 4. OrjeHKa «OTIWYHO» CTaBUTCS
3a 4 Gasta. O1jeHKa «XOpoIo» CTaBUTCS 3a 3 Oania. OrleHKa «y/J0BJIeTBOPUTEILHO» CTaBHUTCS
3a 2 6a/na. OLleHKa «HEeY/J0B/IeETBOPUTEbHO» CTaBUTCS 3a 0 - 1 6auioB

Tema. Onpeaenureny U MaTpULBL.
3agauu.

1. BBIUMCIUTE OTIpe/Ie/IUTe Th: a) Pa3/IoXKUB €ro 1o 3IeMeHTaM KaKOh-/Ti00 CTPOKH; 0)
Pas3/ioKUB €ro Io 37eMeHTaM Kakoro-iubo ctosibiia; B) MosiyuyrB NpeBapuTenbHO B KaKOM-
b0 CTPOKe WU CTOJI0Le HYJTH.

1 2 3 4] |2 1 5 1
o 2 5 9 [3 2 1 2
o o 3 7/ |1 2 3 -4

11-2 =4 —6 o1 1 5 1

OtBetnl: 1. 48; 2. 54

2. Haiiti MaTpuLly, 0OpaTHYIO K MaTpHLie.
(2 —4 1)

(-1 2 A=|1 -5 3
1.‘4_(1 3)2. 1 -1 1

OTBeThI:

A1=02 (_3 2)

2 -3 -7
A"l =0.125 (—2 -1 5
1 1

1. 2. -4 2 6

3. Oansl MatpulibiA, B, C.Haiitu Te 13 npousseseHniiAB, BA, AC, CA, BC, CB, koTopsle
MMEIOT CMBICI.



0 1 2 0
- - -1 2
N CE R
OTBeThbI: 4 o =0
BA:(_az —01 _52); AC:(?. 4 60)

4. Inst MaTpuLibl A HaWTH BCe TlepecTaHOBOUHbIE C Hell MaTpulibl B.

a=(% 3)
b
OrtBerT: (—ab a+ b),a,b € R.

5. Pemuts CJIY aByMst ciocobamu: 110 ripaBwiy Kpamepa u ¢ moMoIipr0 00paTHON MaTpHUIibI

2xy —x3 +x3 = —3, 3x; + x5, +x3=3,

x, + 5% —x3 =8, 5x1 —x;+x3 =29,

2xy+ x5 —x3 = —1. X1+ x; —4x; = -9,
OrtBeT: & = (-1;2,1) OtBeT: X = (1;,-2;2)

KonTposbHasi padora Ne3 (TUMOBBIE BApHAHTHI)

Bapuanr 1
, UTOOBI TIOTYYUTh

1. Haiitu MaTpully, KOTOPYIO HY>KHO TIpUOaBUTD K

e/IMHUYHYIO0 MaTpuLyy.

2 4 -1
2. Bprumcomurts onpepenvrens |7 3 2
1 -2
3 2 2 2
3 B 2 3 2 2
. Boruncmmts onpesentens |, 5 o
2 2 2 3
o -1
4 1 -1 2
o 4 2
4. Haiitu npousBeseHye matpur |7 1 -3 0 > 3
0 o -2
-1 O
3 -4 5

5. Haiitu matpuiy obpaTHyto K MaTpue |2 -3 1



6. Peumrts CJIY aBymsi cnocobamu: 1o mpaBwiy Kpamepa ¥ ¢ momomipio oOpaTHOM
MaTpULibl
Xy — X3 +x3=—2,
Xy +x;—x3 =4,
X1+ 2x; +x3 = 4
OTtBeThI:
4 -4 -1 -6
0O -4 1 5
-2 -8 1 -8
-1 7 -1 -1
6. X =(1;2;,-1)

0 -5 -8 29 -11
-2 —14 (—5 18 -7
2. 66 3.9 4.\6 2 5. 1 =3 1

Bapuanr 2.
-8 O 1 2 3
1.HaliTu MaTpuily, KOTOpyIO0 HY)XHO mpubaButh K| 4 -1 O 2 5| yToOBI MOJYUYUTH
3 -1 2 2 4
3 5 1 -1 1
4 -1 1 - 9
-3 1 -2 -2 6
4 7 1
2. Beruncute onpepenutens (2 3 - 4,
8 1 3
3 -3 -2 -5
2 5 4 6
3. BeIuMC/IMTh onpesienaTenb | o 8 -
4 4 5 6

. 2 1) (-1 2 3
4, Hauit ipou3BeJieHre MaTpul] [_ 1 ] [ ]

2 o 1 -1
2 5 7
5. Hatiti matpuily obpatHyto K matpuie |6 3 4 1.
5 -2 -3

6.Pemite CJIY aByMs criocobamu: 1o mipaBuTy Kpamepa ¥ ¢ TIOMOII[bI0 00paTHON MaTpULIBI

X{— X +2x3 = —1,
X1+ x —x3 =2,
le +xE +X3:5.

12 5 0] -3 -2

-2 5 5
OtBeTbl: 1. 6 o 1 -7 4 2. -238 3. 90 4. [1 0 _5] 5.
-6 2 -4 -4 2
1 -1 1
- 38 41 - 34

27 -29 24



Kpurepuii onleHrBaHusI.

Kaxgast 3a7aua oljeHMBaeTcsi TpeMsi OamnamMu. B 1miectom 3afaHuM KaXOplid Criocob
peleHus oLjeHMBaeTcsi TpeMsi Oayutamu. Tpu Oasuia CTaBUTCS, eC/Iv 3aJjaua TIOTHOCTBIO pellleHa.
[Ba Oasia CTaBUTCS, €C/IA CTYJIeHT 3HAaeT aJ/ITOPUTM PpeIleHUs 3alauid, YMeeT ero MpUMeHsITh,
HO /leflaeT BBIUMC/HTe/bHBIE OMMOKA. OpuH 0asna CTaBUTCS, eC/M CTY/IeHT 3HaeT aJrOpUTM
pelleHus 3aZiau, HO He yMeeT ero TpUMeHsTb. Homb 0anioB — eciM He 3HaeT aJroOpuTM
pelleHus 3a/,auyl.

MakcumManbHO BO3MOXKHOE UMC/I0 HabpaHHbIX 6a/uioB — 21. OLjeHKa «OT/IMYHO» CTaBUTCS 3a 19-
21 6annoB. OrjeHKa «XOpOIIO» CTaBUTCS 3a 15 - 18 GamnoB. OlleHKa «y/JOBIETBOPUTEIHLHO»
cTaBUTCs 3a 9 - 14 6ansio. OLleHKa «Hey0B/IeTBOPUTEIbHO» CTaBUTCS 3a 0 - 8 OasoB.

Tema. J/1eMeHTbI TIMHEHHOr0 MPOrpaMMHpPOBaHHUS.
3agauu.
1.lanHble 3afaum 3anucate B Tabmuily. ITocTpouTh MaremMaTHueckyr Mofenb 3afauu.

Pemth 3aauy rpauecKuM MeTO/|OM.

a) ®abpuKa BBITyCKaeT /IBa BU/la KPAaCOK: J/IT HAPYKHBIX U BHYTPeHHUX pabort. [ ux
TIPOU3BO/ZICTBA MCIIO/Ib3yeTCsd [Ba BUja Cbipbsd A U B. 3anac cbippsl BUZa A 6 TOHH B CYTKH,
cbIpbst B 8 ToHH B cyTkH. Ha mpou3Bo/cTBO 1 TOHHBI KpaCKH [I7Isl HAPY>KHBIX PabOT pacXoayeTcs
1 eguHMLIA ChIPbsi BUZIA A U 2 eIMHULIBI ChIPbS BUAA B, a Ha Npon3BoACTBO 1 TOHHBI KPacKy [Jisi
BHYTPEHHUX pab0T pacxopayeTcs 2 eJUHMIIbI ChIpbsi BHa A W lequHMIIA ChIpbS BHja B.
W3yueHue pbiHKa COBITA IM0KA3aj0, UYTO CYTOYHBIA CMPOC HAa KPACKy /i BHYTPEHHUX paboT
HUKOT[]a He TIpeBbIlIaeT CIIPOCa Ha KPacKy /[/s BHEIHWX paboT Oosblie, ueM Ha 1 TOHHY.
Kpome Toro ycraHoB/IeHO, UTO CIPOC Ha KPacKy [i/isi BHyTPeHHUX pabOT HUKOT/ja He TIpeBbIllaeT
2 ToHH B CyTKA. ONTOBBIE IIEHBI OJHOW TOHHBI KPaCKU PaBHBI: 3 ThIC. py0. [/is KpackKu Aist
Hapy’>KHBbIX paboT; 2 Tbic. py0. /i KpacKd [Jii BHYTPeHHUX paboOT. YCTaHOBUTh, Kakoe
KOJIMUECTBO KPaCKU KaXX/]0T0 BH/la HaZl0 POU3BOANTE, UTOOBI I0XO0/] OT pear3aliiy MpOAYKIUN
ObUT MaKCUMasTbHbIM.

6)Pupma no mnepepaboTke KapTodessi TMPOU3BOAUT TPU BUJA TMPOAYKLWHU: OJbKH,
KyOUKM ¥ XJI0Tibsl. AHA/MM3 3arpy>KeHHOCTH 000py/I0BaHMSI U CIpPOCa Ha PbIHKE TOKa3bIBaeT
BO3MOXXHOCTh TIpoM3BecTd M CObITh A0 1,8 T gosek, 1,2 T KybukoB M 2,4 T XJIOMbEB.
Heobxoaumeiii asisi iepepaboTKu KapTodens Gupma 3aKyraeT y /ABYX TMOCTaBIIMKOB. M3 1 T
KapTodeJisi mepBoro mocrasiiuka rnosydaercs 0,2 T gosek, 0.2 T Kybukos u 0.3 T XsomnbeB. M3 1
T KapTodesns BToporo rnocraBupka nosnydaercs 0,3 T gosnek, 0.1 T kybukoB u 0.3 T XJIOMBEB.
[Joxopn oT peanu3aliv roTOBOW MPOAYKLIMH, KOTOPble MOXXHO MOTYYUTb M3 OJHOU T KapTodess
Ka)XZI0r0 TIOCTaBIIMKA COCTaB/sgeT6 S5 f.e. [Jis MEpBOro IOCTaBLIMKA M 6 J.e. [/l BTOPOIO
noctaBiyka. Kakoe KonmyectBo KapTtodesisi Hafilo TIPUOPECTH Y KaXKAOTO TOCTaBIIMKA, YTOObI
obecrieunTb MaKCHUMalbHYI0 TPHOBIIb OT peanu3alydd TOTOBOM TIPOAYKLUM C YYeTOM
BO3MOYKHOCTH ee COBITa.

10 4 38
OtBeT: a) N (? ’ E) ' Fmax N ?; 6) X = (4-5} 3)- Fnax = 40.5;

2. Peumrts 3J1I1 rparueckuM MeTOZOM.

F = X1+ X2 (max)F = X1 + X2 (min) F =%17 X2 (max)



_x1+2ch:_:4 x1+2x224

5x; + 2x; = 10 2x1+x, =4 3x;+2x;, =6
4x1—3x2‘_:12 xl—xzz_}—‘l- 3x1—2x22—7
7xl+4x2 1:28 x1+x2‘:_:6 2x1—4x2‘=_:8
Xy =0 xl:_}':) XIEO
x; 20 x, 20 x; 20
OtBeTsl:
20 28 16 4 4 8
X = (?;?)- Fnax R X= (555)' Frnin BER 3a/lada Hepaspenruma
F = X1 — 3X2(min) F = X1~ X2(max) F = X1 — 2X3(min)
x1—2x2£2 x1+x2£5 —4x1+5x2£20
X1+t2x, =23 |x;—x;=1 3x;—x, =12
X+ 2x, =6 |x;+x =21 2xy+2x, =10
xl—XZEO x1£2 XEES
x;=0 x; =0 x; =0
X3 =0 X3 =0 Xa =0

X=(22), Fyn=—4%, X=02-41-2), 1€[0,1] X = (5;8), Fpn = —11,
Frnax =1
3. 3amucaTh TPAHCIIOPTHYIO 3ajauy B Tabnuily. [IocTpouTh ee MaTeMaTHUeCKyro Mogenb. Haittu

MepBOHaYa/IbHOE pacripeiejieHre TMOCTdBOK W BBIUYMC/IWTE CTOMMOCTB II€PpEBO3KH II0 3TOMY
IJj1aHy. HEPEﬁTH Mo OUK/Iy K APYromMy pacrpenejieHU0 TI0CTdBOK W BBIYMC/IUTB CTOHUMOCTB

2 3 4 3
5 3 1 2

ayA=(180 60 80) B=(120 40 60 80), c:(z 1 4 2

NepeBO3KH 10 TOMY I/IaHy.

2 3 4 2 4
(8 4 1 4 1)
6)A:(140 180 160)’ B=(60 70 120 130 100)’ c=\9 7 3 7 2

2 Cnucok BoNpocoB U (M/H) 3afaHUH /ISl IPOBe/ieHusl MPOMe)XyTOUHOM aTTecTaluu

Bompocsl K 3auery



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.

BekTopsl. OnipefiesieHrie OCHOBHBIX MOHATHH. Oniepalju HaJ, BEKTOPaMHU.
[IpssMoyrosbHasi cucTeMa KOOpJAWHAT Ha IJIOCKOCTU M B TpocTpaHcTBe. Ornepanuu
HaJl BeKTOpaMU B KOOPIMHATHOU (popme.

Crioco0blI 3a/jaHus TIPSIMOM Ha TJIOCKOCTH U B TIPOCTPAHCTBe.

KaHoHryeckoe ypaBHeHUe MpsiMoi, 00lijee ypaBHeHHe TMPsIMOM, ypaBHeHHe TPsiIMOi C
YIJIOBBIM KO3 (GHULMEHTOM, MTYyUOK MPSMBbIX.

Yros Mexay npsIMbIMU. Y CJIOBH€ MepPIeHAUKYISIPHOCTH MPSIMBIX.

Cnioco6bI 3a7jaHus1 TUI0CKOCTH. OOI1iee ypaBHeHHe TJIOCKOCTH.

JIuHeliHble ypaBHEHUsI M CUCTEMbI JIMHEMHbIX ypaBHeHWH. OripesiesieHMe OCHOBHBIX
TIOHSTHUM.

PaBHOCH/TbHBIE TTPe0Opa30BaHus CUCTEMbI JIMHEHHBIX YpaBHEHUH.

Pemmenne cucrembl MHENHBIX ypaBHeHMH MeTozoM ['aycca u mertogom JKopzaHa-
lNaycca.

BasucHble 1 ONopHbIe pellieHusl CUCTeMbI JTMHEWHBIX ypPaBHEeHUH.

OrnpepenieHre npocTpalcTea R .

JIuHeliHast 3aBUCUMOCTb M HE3aBUCUMOCTb BEKTOPOB.

Ba3uc npoctpancTtBa R"

HexkoTtopsle reomeTprueckre 00beKThl B TIPOCTPAHCTBE R™.

[ToHsTHE MaTPULIBI U IeHCTBUS C MaTpULIAMH.

[TonsiTve onpegenvrtens Matpulibl. CBOMCTBA OnpeienuTenen

OOpaTHasi MaTpHIia.

IIpaBuno Kpamepa.

3ajiaua 1JIaHUPOBaHUS NIPOM3BO/CTBA.

[TocTaHOBKa 3a/lauM JIMHEWHOrO0 NpPOrpamMmMHupoBaHusi. OCHOBHblE TIOHATHUSI U KX
ornpezeneHusl.

I'pachrueckoe peliieHue 3ajaur TMHEMHOTO TIPOTPaMMUPOBaHUSI.

Periienue 3a/1auy CUMILIEKC-MeTO/[OM C Tpaduueckoi WiIoCTpaLyei.

AJIrOpyTM CHUMILIEKC-MeTOZa.

[TocTaHOBKa TpaHCIIOPTHOM 3aaur. OCHOBHBIE MTOHSITUS U UX OTpe/ieNleHus.
[TepBoHauanbHOE pacmpefiesieHye TOCTaBOK. Ilepexo/ OT OHOM MOCTaBKU K APYTrou

TIO TUKJTY.

IIpumepsI 3a/jJaHUl MUCbMEHHOI0 3a4yeTa:

1 BapuaHr.



1. TTepeunc/mTh BCe CrIoco6bI 3a/jaHuMs TIPAMOM Ha TVIOCKOCTH ¥ HaIMCaTh
COOTBETCTBYIOILME YPaBHEHUs.
x+1 y-2 x-1 y+2

1 s M T T

Haiitu yros Mexxay npsiMmbiMu

Tlpu KakoM 3HaueHWH TpsiMbie 2X - 3y +5=0 y kx+7y - 5=0
a) TapasuieNibHbl; 0) epreH UKy IsIpHbI?

2. 3anmcatsb gannyro CJ/IY B MaTpuuHOM BUze.

[Maiite onpegeneHre obpaTHoM MaTpuibl. Peiutb CJTY € OMOII[BI0 0OpaTHON MaTPHUIIBI.
IZX. -+ o, —3,

|,Xs - x5, =- 1.

Peummts CJIY no npaBuny Kpamepa.

3. Hariucats CJIY, cocTosiiilyto U3 2-X ypaBHeHUM C 4-Msi lepeMeHHbIMM, B pa3pellieHHOM
Buzie. 3ammcaTh oO1jee pemterue 3Toi CJTY. 3anucatb 3ty CJIY B Tabsuily. 3anucath
6a3zucHoe pemierre CJIY. Jlate onpeziesienre 6a3ucHOro peiiieHusi. [Iepetu OT 3TOroO
0a3ucHOro pelieHus K Apyromy. ByayT /i 3TH peliieHus OropHBIMU? [1aTh orpe/iesieHure
OIOPHOIO peLleHusl.

2
4. Basuc B ripoctpaHcTBeR *. Kakue 1Ba BeKTOpa MOTYT 06pa3oBbIBaTh 6a3|C B POCTPAHCTBE
R? 2

3
Ba3uc B HpOCTpaHCTBeR . Kakue Tpu BekTOpa MOryT 00pa30BbIBaTh 0Aa3UC B IPOCTPAHCTBE
R3 ¢l

T T
Basuc B npoctpanctBeR . Kakue BekTopa MoryT 06pa3oBbiBaTh 6asuc B mpoctpaHcTee B'?

5. Hauna 3J1I1:
f=x- x5 (min)
{Xi X =2, CdopmyupoBath 3Ty 3a7auy. Onuvcath aaropuTM rpaduueckoro criocoba
Xt =3 petienus 3a7aum JII1. Kakoli BUj UMeeT [10MyCTUMOe MHOKecTBO? JlaThb
orpeiesieHUs1 JIMHUM YPOBHS 11e/1eBOM (DYHKILIMKM U BeKTOpa - TpajiueHTa.
Haiitu periieHue 370l 3a/jaum.

x; =0, xp, =0.

6. laHa TpaHCIIOpTHas 3aJaua

1z
A =(3,5.2), B =(2.8) < =|2 3
1

CdopmynupoBath 3ajiauy; 3arvcaTb MaTeMaTHUeCKyH0 MO/iesTb 3TOU 3aZjauu. 3armcaTh
JaHHble B Tabmmily. HaliTi mepBoHauaibHbIN I71aH TIOCTABOK 10 METO/y CeBepO-3araHoro
yT/ia ¥ CTOUMOCTb TIepeBO3KH 110 3TOMY TuiaHy. [lepeiiTy K ApyroMy I/1aHy IOCTaBOK 110
LIMK/Ty U HATH CTOUMOCTb I1epeBO3KU 110 HOBOMY II/IaHy.

Bapuanr 2.

1. ITepeuncuTh BCe CrOCOOBI 3a/JaHMsI TVIOCKOCTH U HAITUCATh COOTBETCTBYIOLIIE
YpaBHEHUsI.

Haiftit yron Mexxay miockoctamu  2X =y +2z—=5=0 y x—-5y+2z-1=0

JIpy KaKOM 3HaueHHH K mpsivbre3X —Kky +1=0 5  Sx—y+2=0

a) rapaJsijie/ibHeI; 0) repreH UKy /ISIpPHbI?



2. 3anmcatsb ganHyro CJ/IY B MaTpu4yHOM BUze.
Hath ornipesienieHre obpaTHol MaTpuilbl. Pertuts CJIY ¢ MOMOIIIbI0 0OpaTHOM MaTpPULIbIL.

{2,\(, + x, =5,

- X, + x, =<,

Pemmb CJIY no npasuny Kpamepa.

3. Hanucats CJIY, cocToslyt0 U3 2-X ypaBHeHUH C 4-Msl IlepeMeHHbIMU, B pa3pelleHHOM
Buzie. 3ammcaTh oO1jee pemieHue 3Toi CJTY. 3anucatb 3ty CJIY B Tabsuily. 3anucath
6a3zucHoe pemierre CJIY. Jlate onpeziesienre 6a3ucHOrO pelieHusi. [epetu OT 3TOro
0a3ucHOro pellieHus K Apyromy. ByayT /iu 3TH peliieHus OropHbIMU? J1aTh oripe/ie/ieHue
OMOPHOIO peLleHusl.

2
4. ba3uc B HpOCTpaHCTBeR . Kakue Ba BeKTOpa MOTYT 00pa30BbIBaTh OA3MC B IPOCTPAHCTBE
R? 2

3
basuc B HpOCTpaHCTBeR . Kakue Tpu BekTOpa MOryT 06pa30BbIBaTh 0a3KC B POCTPAHCTBE
R3 ¢l

T Tt
Basuc B npoctpancTeel! . Kakue Bektopa MoryT 06pa3oBbIBaTh 6asuc B mpoctpadcTse K ?

5. Hauna 3J1I1:

f =x, +3x, (max)
2x, - x, =2
x, +x, =4

x, =0 x, =0

CdopmynupoBats 3Ty 3azady. Onucath anroputM rpaguueckoro criocoba peleHust 3afiauu
JIIT. Kako¥ BUJ MMeeT J0MyCTUMOe MHOXKeCTBO? [laTh orpefiesieHNs JIMHAY YPOBHS LieJIeBOU
(yHKLMU U BEKTOpaA - TpagueHTa. HallTu pellleHre 3TOU 3a/iau.

127

CcdopmynmpoBath 3ajady; 3anMcaTb MaTeMaTHUeCKyl) MOZeab 5TOM 3ajaud. 3amucartb
JaHHble B Tabmuiy. HaliT mepBOHaua/ibHBIN T71aH MTOCTAaBOK TI0 METO/y CeBepOo-3arajiHoro
yria ¥ CTOMMOCTb TepeBO3KM 0 3TOMy IiaHy. IlepedTu K ApyroMy IjlaHy IOCTaBOK I10
L[UK/Ty 1 HAUTU CTOMMOCTb NIePeBO3KH 110 HOBOMY I1/1aHy.

231
6. aua TpaHcriopTHas 3agaua: A =12,18) B =0,1013) C=

Tema. Teopusi npepenos.

3ajgauM il CaMOCTOSTE/TIbHOUH PadoThI:

1.Haiitu npepensr:

 x*—5Bx+6 _ 3x?+2x—1_ 2x?—-3x-1
lim im im
x=2X2 —12x + 20x—-1 —x2 +x+2x=1 x*—1

) 2x*—5x+6  3x*+2x—1_. 2x*-—-3x—-1
lim im im
x—o0 10x2 — 12x + 20— —x*+2 x—=bx?+3x+1




Vi+20—-4 Vx?P+4-2  N2Z-x—x+6
im im
x——4 X3 4+64 x-0+x2+16—4x--2 x?-—x—-6

3x

) 2x+5 ) 1—xy\>*
lim (7) lim (—)
x—ow \2X + 1 x—=o A2 — X

3x—-1

chl-.ngo (x i 3)

=) 9

OtBetnl: 1/8; -4/3; 1/4; °°; 0; 2/5; 1/384; 2; 1/10; e®. e°. e

B >

2. Haiitu ripefienibl, UCTIO/B3YsI SKBUBa/IEHTHBIE O€CKOHEUHO Masible:

_arcsinbx . e*—1 _ 1-—cos8x
lim im— im——
x=0 tg2x x—0x>+27xx-0 SIN°X

Oteetnl: 5/2; 2/27; 32.

3. Haiitu npegesisl, MConb3ys npaBuso Jlomurans:

X —Txi+4x+2 2x2—-5Bx+6 .
lim im lim x3e™™
=1  x3—5x+4 x=010x? — 12x+ 20x—c

OtBetnl: 7/2; 1/5; 0.

4. Haiiti acuMnTOThI (YHKLIWH:
x*-1 x¥*-2x-1 x*-2x-1 x*-2x-1 x*—2x-1

Yy =x24+4y = x?-9 y=x?-x-2y= 1l-x Y= x+5

Otmsetp: Y =X; ¥X=23 y=x, x=-1L x=2, y=1 x=1, x=-5y=x_7,

CamocrosTenbHasA pabora (TUMOBBIE BAPHUAHTHI).

Haittu acumntotel rpaduka ¢yHkuyu. Haliti Touky nepeceuenus rpagrka (GyHKLHUM C OCSIMU
KoopzuHaT. 1306pa3uTthb 3TU 3/1eMeHThI UCCIe[ioBaHuUs (PYHKLIMU Ha YepTesKe.

1 B 1- 2x? ) e 1- 2x° —_— 5x°
Y T 2x-37Y X 43x- 4 RANEIE:
OTBeThbI
x=-3,x=1y=-2 (0-2%) (205v20)
1.
5 x=—-4,x=1y=-2x+6 (0,-0.25), (0.5%%, 0)
3. x=1%3, y=5x (0,0)

Kpurepuii oljeHUBaHUsI.

Ecmu Bce 3afiaHusi paboThI BBITIOIHEHBI TIPABUIBHO, TO OLIEHKAa PabOThI — «OTIMYHON.
Ecu cTyzeHT BraZieeT airopuTMOM HaxO)KAeHHsI BEPTHUKAIbHBIX aCUMIITOT U 3HaeT (JOpMYJIbI
JUIsl HaxO)K[eHWsT HaKJOHHOM aCHMIITOTHI W TIPaBWIbHO BBITIO/IHSAET OJHO W3 3aJjaHuii, TO
CTaBUTCS OLIEHKA «XOpoLIO». EC/IU CTyJeHT 3HaeT aJropuTM HaXOX[IeHUsl BepTUKaIbHbIX
aCUMIITOT U 3HaeT (JOPMYJIbI /ISl HAXOXK/|eHUsl HAK/JIOHHOM aCUMITTOThI, HO HU OZIHO U3 3a/laHU
TIPaBU/IbHO He BBITIONIHSIET, TO OLleHKa paboThl — «y[OBIETBOPUTE/ILHO». EC/M Bce 3aiaHust
paboThI He BBITIOHEHBI, TO OLIeHKA — «HEY/JOB/IeTBOPUTEILHO.

Tema. JuddepeHnpanbHoe HCUNCTIEHHE.

3agauu.



1. WccnenoBath (GyHKIMIO HA MOHOTOHHOCTb M 3KCTPEMYM

y:x4—2x2—5y:x3—3x2—9x+?

OTBeThI:
Vmin — }’(1) = —6; Vinin — _}’(3) = —20;
max — }’(C‘) = —5; Vmax = }’(_1) =12;

y=xlnxy=x?Inxy = x*Inx

OTBeTHI:

Vmin = ¥(€™) = —e™ v = y(e7%%) = —0.5e™ Y vy = y(e7%%°) = —0.25e71
Inx

y = x y = Xg_x

OTBeThI:
max — y(e} = e_lymax = }’(1) =e~ !
y = Xexy = ngx
OTBeThbI:
VYmin = .}’(_1) = —e! "min — .}’(0) =0
max — }’(—2) = 4e™?

2 UWccnenoBaTb (hYHKLMIO Ha BBIMTYK/IOCTb ¥ TOUKH Tlepernoda

y=X>—3x—9x +7 y = x> —6x?+8x y=3x®—5x*+3x -2
OrTBeTHhI:

Yoep = y(9) = _4; Viep = yv(2) = 12; Viep = y(1) = —]_;
y:lenx y:ng y:Xg—x

OTBeThI:

Vaep :.}’(3_1'5) = _1-53_3; ‘nep =y(-2) = —2e72, nep =vy(2) = 4e™ 2,

b b

3 MWccnepoBath GYHKIUIO U IOCTPOUTH ee rpaduk
4 2 3 2 3
y=X 13x° + 36’}, =x>+ 6x y=% + 4x’

y:xlnx’ y:Xex’ y=¢€

KoHnTtpo/ibHas padorta Ned

WccnenoBaTh GyHKLMIO U TIOCTPOUTD ee rpaduK.
1. ¥y =- x*+ x’
2.y =x>-1.5x7
3. =x*-3x>

4. Y =x’ +3x°



—lx + X
Y 3

6. Y =3x"- x

7y =-x+x

8. ¥y =x'-3x

1 s
= —x"+4x
4 3

9.
10.Y =8x" - 6x
11, ¥ =x*-8x*+16
12,y =x"-2x"+5
13.Y =x*-4x* +3

2

14,y =x" - 4x

177 750 s
18 A
19.y - —x* +8x

20,y =x"- 8x"+16x’

Kpurepuii oLieHrBaHuSI.

Ecnu uccnenoBanre (yHKLMH BBITIOJHEHO MPaBUILHO U rpayK MoCTpoeH BepHO, TO OLjeHKa
paboThl «oTMuHO». Ec/n mcceoBaHre (YHKIMY BBITIONIHEHO TMPAaBWIBHO, a TIPY MOCTPOEHUH
rpaduka [omyleHbl OMMOKKU, TO OLleHKa paboThl — «Xopoiio». Ec/M CTyeHT 3HaeT aJropuTMm
UCCeJoBaHUsl (YHKIMM, HO /IOMyCKAaeT BBIUMC/IUTE/bHbIE OIIMOKH, TO OLIeHKa paboThl —
«y[lOB/IeTBOPUTENbHO». EC/IM  CTyJeHT He 3HaeT ajaropuTM, TO OLleHKa paboTel —
«HEYJI0BIIeTBOPUTE/IbHO».



Tema. IHTerpasibHOe HCYHUC/ICHHE,
3agauu.

1. Haiitu HWHTErpasibl, UCITOJ/Ib3yAd METO/ 3dMEHBI HEPEMQHHOﬁ:

dx dx ﬁns b% dx
r r dx [———
J3x+1 J5—4X X X ‘rxx/ln?’x
OTBeThI:

Vin x

1 1 1
§ln|3x+1|+C—Eln|5—4x|+(]gln5x+(3 +C

- sin x )
J‘COS x~/sin xdx f4dx J’x3e"‘4 dx J'es”” cos xdx
4
cos”™ x
OTBeTHI:

gsinx \Isinx_i_cé cos3x + €0.25e*" + Ces* + C

2. Haiitu uHTerpasbl, UCIOJIb3ysl METO/, UHTErPUPOBAHUS 110 YaCTsIM:

J'x sin 3xdx J‘xezxdx fx In 3xdx
OTBeThI:

1 1 .
—3c0s3x,5sin3x, -025(2x — 1)e?* 4 €0.25x2(2Inx — 1) + C

3. Haiitu uHTerpasbl, UCMO/b3Ys AOTOJTHUTETbHYIO TaO/IHIy UHTErPaoB:

dx d d f—dx
- dx X o dx Nyt
f\/16—4X2 "r9x2+1 Joxz -4~ VaxXTT25
OTBeTkI;
0.5 arcsin + € ~arcste3x + C—lnor 2 4 C0.51 ‘2 +J4x2 25‘+c
. HFCSIHZ garCSg X 12 1’13x+2 . I X X

4. BBIUUCIUTH orpeaejIieHHbIe MHTEr'PaJIbl.

2](2— x Pdx 1](2)(— 6V dx

Oteetsl: 20.25 32/3
5. Haiitu niomaaes GUrypel, orpaHM4eHHy 0 rpagukamu GyHKuuiA. Cenath uepTex.

y =5%% 4+ 10xy = x4+ y =.3x> + X + 5y = x14
OTtBetnl: 231/150; 41/54;

KouTponbHas padora 5 (TUIOBOI BapuaHT).

HatiiTu Heompe/ie/ileHHbIE UHTErpasibl, BEIUUC/IUTD OTpe/ie/ieHHbIe UHTerpasbl.
OTBeThI:

dx Iln|7x —1]+C
1. J.7)(— l?



2. —0.5In"%x+C
Jlx In® x
sin x L +C
3. fcosz de cos x
4. J‘X3e'XJ dx —{).258_:‘4 +C
2 3
5. [ X dx 0.05In13.5
- 5x* +1
6. J‘xe'hdx —0.25(2x + e 2* + C
7. lell 7 x dx 0.25x2(2In7x— 1)+ C
dx Lo EmV2
8. J‘m sﬁlnxﬂﬁ +C

Kputepuii onleHrBaHuS.

Kak/ip1ii TipaBW/ILHO HaW/IeHHbIM WHTerpasl Ol[eHWBAeTCS B OAWH 6asul. MakcMMaabHO BO3MOYKHOE
KoymmuecTBO OarmioB — 8.Eciiu HabpaHHasi cymma 6anoB 8, To orjeHKa paboThl «0TaHuHO». Ecu cymma
6anoB 6 UMM 7, TO OljeHKa paboThl — «Xopoio». Eciu cymma 6anioB 4 uiu 5, TO OljeHKa paboThl —
«y[oBneTBopUTebHO». Ecim cymma 6aoB 0 — 3, To omieHKa paboThI — «HEYZOBIeTBOPUTE/TEHOY.

PacueTrHasi camocrosiTesibHasA padora 1 (TUMOBBIe BAPUAHTHI).

BerunciuTs niomnae GUrypel, orpaHiueHHyto rpadukamu ¢yHkuyii. Crenars yepTex.

1. f(x)=x*-6x-3g(x)=-x+3 Otget: S=343/6
2. fG)=x*-3xg(x)=-3x+4 Otser: $=32/3
3. fG)=x-6x+11g(x)=x+1 OtseT: S=4.5
4. f(x)=x*-3x-5g(x)=-x-2 Orger: S=32/3
5. f(x)=-x+5x-2g(x)=-x+3 Otget: S=32/3



6. f(x)=-x*+6xg(x)=x+4 Otget: S=4.5

7. f()=2x"+3x-1g(x)=x+3 OtseT: S=9

8. f(x)=-x*+3x+7 g(x)=2x+1 Otger: S=125/6

9. fG)=-x"-8x-13g(x)=x+5 OtseT: S=4.5

10. f(x)=-x*+4x-5¢g (x) =-4x+2 Ortset: S=36

Kpurepuii orjeHUBaHusl.

Ecmv npaBUibHO TOCTPOEH 4YepTeXX, BEPHO HaNuCaH WHTerpaa /st BbIYUCIeHUS
TUIOIIAZAM U BBIUMC/IEHWS BBITIOIHEHBI TIPAaBUJIbHO, TO OLleHKa paboTbl — «OTIM4YHO». Ecim
MPaBWIbHO TOCTPOEH UepTe)X, BePHO HanMCaH WHTerpas [Js BbIUMC/IeHUS TUIOLIAW, HO TIpU
BBIUMCJIEHUSIX CZie/laHbl OLIMOKU, TO OLjeHKa paboThl — «Xopoiio». Eciv rnpaBUIbHO MOCTPOEH
yepTeXX, HO HEBePHO HalMCaH MHTerpas J/si BbIYUCAeHUs T/I0aAd (HO BBIYUCIEHUS JOBe/IeHbI
J10 KOHIIa), TO OLleHKa paboThl — «y/JOBJIETBOPUTE/ILHO». EC/IM HenpaBU/IbHO TIOCTPOEH YepTexX U
HEBepPHO HalMCaH UHTerpas, TO OL|eHKa — «Hey/l0B/IeTBOPHUTEILHOY.

Tema. @yHKI{UM ABYX IIepeMEeHHbIX.
3agaumn.

1. Haiitu obnacts onpefjenieHrst GyHKLMA ABYX TlepeMeHHbIX. CliesiaTb 4epTex
7=v9—x2—y2+Inlx —y),; = /25 —x2 —y2 +In(x* — ¥), = arcsin(x — ¥)

2. Haiitit TuHUM ypOBHS QYHKIMU ABYX repeMeHHbIX. Cie/iaTh UepTex.
2 =X+ Y% =x? =y, = x—3y

3. UccnenoBath (GyHKLMIO ABYX ITepEMEHHBIX Ha SKCTPEMYM.
2=X2+ ¥ +xy+x—y+1 QOrger: Zmmn =2(—1;1) =0
,=X>+8y’—6xy+5 Otget: Zmin = 2(1; 0.5) = 4

z = yfx — 2y? —x + 14y Otger: Zmax = 2(2;4) = 26

PacuerHasi caMocTosATe/TbHAsi paboTa (TUMOBOM BapHaHT).

Inis byHKUWY, 3ajlaHHOM TaOIMYHO, HAWTHU SMIUPUUECKUe PYHKIUH:



1. JluneliHyto GyHKIUMIO, IPOXO/SIIYIO Uepe3 MepByI0 U MOC/eIHIOK TOUKY;
2. JluneliHyto (QyHKLMIO, BEIUMC/IEHHYIO TI0 METO/ly HaMeHbLIINX KBaJJpaToB;
OLeHUTb MOTPEeLIHOCTH JJ1S KaXK/A0M W3 MOMy4YeHHbIX (YHKLUU M CPaBHUTb pe3y/bTaThl.

[Moctpouth Tpadvku 3aZjaHHON (PYHKLMU M HaWJeHHbIX SMOUPUYEcKUX (YHKLUH Ha OJHOM

yepTexxe. HaliTi 3HaueHus1 QyHKIMM npy Xo.

X0 = 2.5
Oreer: 1.V =X —1; erzl 51'2 =2; =15

7 ¥y =095x—11; X%?

i=

L& =1.1; y, =1.275

Kpurepwuii oleHMBaHUs.

[TepBoe 3ajaHKe oljeHUBaETCS B /iBa Oasia. BTopoe 3a/jaHue oljeHUBaeTCs B ueThipe 6ata. Ecim
HabpaHHasi cymMa 6asiioB 6, TO oLleHKa paboThl «OTJIMUHO». Ecm cymma 6anioB 4 umm 5, To olieHKa
paboTel — «xopoiox». Ecii cymma 6ansioB 3, To olieHKa paboThl — «yZ0BIeTBOPUTE/IbHO». EC/ii cymma
6anoB 0 — 2, TO o1leHKa PabOThI — «HEY/I0BI€TBOPUTETHHO.

Tema. CiyuaiiHble COOBITHS.

3agauu.
1. Tlombpocunu aBa Kybrka. CKOJIbKO COObITHI 06pa3yeT MpOCTPaHCTBO 3/ieMeHTapHBIX

coObITHI. YKa3aTh AJIs1 JAHHOTO SKCIIePUMeHTa HeBO3MOKHOe COOBITHE, HAUTH ero
BEPOSITHOCTb; JOCTOBEPHOE COOBITHE, HAUTH ero BePOSITHOCTh; C/y4yaiiHOe COOBbITHE, HalTh
€r0 BePOSITHOCTh; /IBa HECOBMECTHBIX COOBITHS, HAWTH BEPOSITHOCTh UX CYMMBI; /1Ba
COBMECTHBIX COOBITHSI, HAUTH BEPOSTHOCTb UX CYMMBI.

2. CnoBo WHTerpan cocTaB/ieHo U3 OyKB — KapToyeK pa3pe3Hoii a30yku. Hayraz gocraror
yeTbIpe KapTOUKH U BbIK/IaJbIBalOT OJHY 32 IPYroi B NopsijKe nosiBieHus. Haitu
BEPOATHOCTb TOJIYUUTh CJIOBO «urpa». Otset: 1/1680

3. B rpymnre u3 30 CTyJeHTOB 5K3aMeH 10 MaTeMaTHKe Ha «OTJIMYHO» CAaIu 3 CTyJeHTa, Ha
«X0poLlIOo» - 12, Ha «yA0BIeTBOPUTE/NBbHO» - 10, a ocTasbHbIe CTYJeHTbI MOy YU
«HEY/JIOBJIETBOPUTE/ILHO». VI3 TpyMIbl HayTaf, BHIOUPAKOT ABYX CTYyIeHTOB. HaliTu
BEpPOSITHOCTh TOT'0, YTO OHU TOJIYYU/IA HEeYZIOB/IeTBOPUTe/IbHbBIE OLleHKU. OTBeT: 2/87.

4. W3 10 6uneroB noTepen 2 BIMTPBIMIHBIX. Hayraza nokymatot 5 6unetos. Haiitu
BEPOSITHOCTb TOT'0, YTO CpeJi HUX Oy/leT O/IMH BbIUTPHIIIHBIN; /1Ba BHIMTPBILIHbIX;
HUOZHOTO BBIUTPBIIIHOTO; XOTs ObI OJWH BBIMTPBILHBIN. OTBeT: 5/9; 5/36; 7/9

5. 10 pa3HbIX KHUT, CPeI1 KOTOPBIX [iBé KHUTH OJHOT0 aBTOPa, PAaCIO/I0’KeHbI Ha O/[HOM
nosike. HaliTi BepOSITHOCTh TOTO, UTO /IBe KHUTH OJJHOTO aBTOPA OYAYT CTOSTH PSI/IOM.
OtBert: 0.2



10.

11.

12.

13.

14.

15

16.

Tpu yuebHHKa TI0 MaTeMaTHKe U /iBa TI0 SKOHOMHUKE IMPOM3BOJIbHO PACIIO/IOXKeHBI Ha OJTHOM
nosike. HaliTi BepOSTHOCTh TOTO, UTO YUeOHUKH 110 OZHOMY TIPEZIMETY OKaXKyTCSI PSIZIOM.
OtsBert: 0.2

ITo >kee3HOM /J0poOTe TIepeBO3SAIT a JIETKOBBIX M 8 TPY30BbIX aBTOMOOMIel. B mopore aBa

aBTOMO6I/IJ'IH MOJIY4YW/IN TTOBPEXAEHNA. Haiitu BepOATHOCTb TOr'o, UTO 3THU aBTOMO6I/IJ'II/I
2ab

pasHbIX BUIoB. OTBet: (a+b)(atb-1)

B rpynme yuutcst 20 roHo1eH v 5 geByek. st aexxypctB OTBeTa BBIOMPAIOT ABYX
yesioBeK. HaliTh BepOSITHOCTh TOT'O, UTO BBIOEPYT a) ABYX AEBYIIEK; 0) ABYX IOHOIIIEH; B)
JeByluKy ¥ roHowy. Otset: 1/30; 19/30; 1/3.

JBa ctaHKa pabOTarOT HE3aBUCHMO JPYT OT Apyra. BepositHocTh Gecriepe6oiiHoM paboThI
MepBOro CTaHKa B TeyeHHe yaca pasBHa 0,85, a Broporo 0,9. HaliTu BeposiTHOCTb TOTO, UTO
B TeueHHe yaca BO3HUKHYT HapyllleHusi B paboTe TOJBKO y ofHOro ctaHka. Oteet: 0.22

BeposiTHOCTh MOJIHOM peanv3aliii CBOer NpoAYKLMU OJHUM 3aBOZA0M paBHa 0,9, a Apyrum
3aBoioM -0,95. HaiiTi BeposITHOCTB TOTO, UTO XOTsI ObI O/IUH M3 3aBO/IOB Peaim3yeT CBOHO
MPOAYKLIMIO, eC/IM OHO pea/lu3yroT ee He3aBUCKMMO Jpyr ot gpyra. Oteer: 0.995

Ky6, Bce rpanu KOTOpOro oKpaiieHsl, pa3pe3any Ha 1000 oguHakoBbIX KyOnKoB. Kyouku
repemMeriaad U Hay/jauy J0CTaau OAUH KyOuK. HaliTi BepOSITHOCTH CeyIOIIMX COOBITHIA:
0JlHa TpaHb KyOWKa OKpallleHa; JiBe TPaHU OKpAIlleHbl; TPY IPaHX OKpallleHbl; YeThIpe TPaH!
OKpallleHbl; HU O/lHa 'PaHb He OKpallleHa; XOTs Obl 0/jHa rpaHb okpaiieHa. Oteetr: 0.384;
0.996; 0.008; 0; 0,512 0,488

B okpy>XHOCTb BnMcaH KBaipaT (pPaBHOCTOPOHHWI TPeYTO/IbHUK, TTPABUIbHBIN
IeCTUYTONBHUK). B Kpyr OpocaeTcs Touka. HaiiTi BepOSITHOCTB, UTO OHA TIOTAZIeT B

3\@/’4;? 3@/}2H

2
KBa/IpaT (TPeyroibHUK, I1eCTUYTOJbHUK). OTBET: / T; ; ;

B kBajpaT (paBHOCTOPOHHUI TPeYro/IbHUK, TPaBU/IbHBIM 1IECTUYT0/IbHUK) BITMCaH Kpyr. B
KBaZipaT (PaBHOCTOPOHHWIA TPEYTOJIbHUK, TPAaBU/IbHBIN 11eCTUYTO/IBHUK) OPOCaeTcs TOUKa.

T T s
HaliTy BepOSITHOCTB TOTO, UTO TOYKA TOMaZieT B Kpyr. OTBeT: / 4; / 3v/3; / 2v3

[IBa npyra J0roBOpU/IMCE BCTPETUTHCS B YCJIOBJIEHHOM MeCTe B IIpoMeXyTKe oT 19 no 20
yacos. [Ipuiie/imii mepBuIM X/eT APyroro He 6osiee 15 MUHYT, TIOC/IE UETO YXO/HT.
HaliTi BeposiTHOCTB TOTO, UTO OHU He BCTpeTsaTcs. OTBeT 49/64

. Ha otpe3ok [2,5] Hayzauy GpocatoTcs aBe Touku. HaliTi BepOSITHOCTH TOTO, UTO

paccTosiHve Mexy HUMHU OyeT MeHbIe AByX. OtBet: 8/9

BeposTHOCTE TTOnajjaHys B MUllIeHb MEPBOro cTpesika paBHa 0,8, a BTroporo paBHa 0,7.
Crpenky He3aBUCHMMO ZPYT OT Apyra CAeaau o 0AHOMY BbeICTpeny. HailTh BepOsITHOCTh
TOT0, UTO, XOTS ObI OZIMH CTPEJIOK Tiomaj B MuiieHb. OTeet: 0.94



17.

18.

19.

20.

21

22

23.

24,

Tpu cTpenka He3aBUCHMMO APYT OT Apyra CTPesitoT [0 MULLeHU. BepoaTHOCTh nonazianusi B
Liesib J1s epBoro crpesika paBHa 0,7, ans Broporo — 0,8, ans tpetwero -0,9. Haiitu
BEpPOSITHOCTh TOT0, YTO BCE TPU CTPeJIKa MonajayT B 1je/b. HalTh BepOATHOCTb TOTO UTO
1esb Oyzet mopakeHa OteeT: 0.504; 0.994

B rpymimy crioprcMeHoB BXogsT 20 TDKHUKOB, 6 BesiocumefucToB U 4 GeryHa.
BeposATHOCTb TOr0, UTO JIBDKHUK BBITIOJIHUT HOPMY paspsza, pasHa 0,95, Beocurieuct —
0,8, a 6eryn — 0,75. HaiiTi BepOSATHOCTb TOTO, UTO CIIOPTCMEH BBITIOJIHUT HOPMY pa3psifa.
Ortser: 0.893

[IBe cekpeTaps 3aroJIHSIOT JOKYMEHThI, KOTOpPbIe CK/Ia/[bIBalOT B 0011Iyt0 mankKy. [1epBbiit
ceKkpeTapsb JiesiaeT OmMOKy B JOKyMeHTe ¢ BeposiTHOCTBIO 0,05, @ BTOpOii — C BEpOSTHOCTb.
— 0,1.TTepBbIii cekpeTapsb 3anoaHua 20 J0KyMeHTOB, a BTopoid — 30. Hayra B3sThIi 13
TMarKu JOKYMEHT OKa3ascs ¢ ommOKoi. HaliTy BepOSITHOCTD TOTO, UTO €T0 3arlo/THIUI
riepBbiii cekpeTapb. OTBeT: 0.25

Pabouwnii 06C/Ty>KMBaeT yeThipe CTaHKA, KOTOPbIe pab0Tal0T He3aBUCHMO ZIPYT OT ApyTa.
BeposiTHOCTB 6051 /17151 Ka’KJJ0T0 CTaHKAa Ha MpOTshKeHWU cMeHbl paBHa 0,1.Haiitu
BEPOSITHOCTh TOTO, UTO Ha MIPOTsHKEHUU CMeHBI: a) paboTath OyayT paboTaTh 6e30TKa3HO 3
cTaHkKa; 0) OyayT paboTaTh BCce CTaHKH; B) MpOM30iijeT 6ot B paboTe XOTs ObI OZHOTO
cradka. OtBet: 0.2916; 0.6561; 0.3439.

. 3BecTHO, uTO BCxXOAUT Julb 75% ceMsH. HaliTu BeposiTHOCTH TOro, uto u3 500

roca’keHHbIX ceMsiH He B3oiger 130. OtBet: 0.036

. [IpoBepsitor fokymeHTanuo 100 npeanprHumartesieli. BeposSTHOCTH OmuiaTel HaJIOTOB /1

Kakgoro u3 Hux pasHa 0,8. HaiiTu BepOSITHOCTb TOTO, YTO HAJIOTH OIJIaTU/IN He MeHee 70
npeAnipuHUMarenieil. Haiitu Hanbosiee BeposSiTHOE UKMC/IO OIUIATMBIIMX HAJOTU U
BEPOSITHOCTh TOTO, UYTO UMEHHO 3TO YWCJ/IO TpeJrpyUHUMaresel onaatuau Haaord. OTBeT:
0.9938; 80; 0.25

W13 10 noTepeliHbIX OWUIETOB TP BHIMIPHIIIHLIX. [Ipy MOATOTOBKE K Beuepy OJWH OUieT
TOTepsv, U ObIIO pelieHo 100aBUTh OIMH BBIMTPLILIHEIN. KakoBa cTana BepoSTHOCTD
BBITSIHYTh BLIMTPBIIIHEINA Ounet? OTBet: 0.37

U3 10 noTepeiiHbIX OWIETOB TP BHIMIPHIIHBIX. [Ipy MOAroTOBKe /iBa OrieTa nortepsiiy, U
ObL10 perieHo 100aBUTH OAWH BBHIMTPBILIHLIN. KakoBa cTaia BepOSATHOCTD BBITSIHYTh
BBIUTPHIIHEIN Ouner? OtBeT: 17/45

KoHnTtposibHas pa6ora Ne 6.

1 BapuaHT

1.B simuke 10 nepeHymepoBaHHBIX 1IapoB ¢ HOMepamu OT 1 1o 10. BeiHynu oguH map. KakoBa
BEepPOSITHOCTh TOI'0, YTO HOMep BBIHYTOIO 11apa He rpesbiiiaer 10? Otsert: 1.

2.B miepBOM SIIUKe HaXOATCS 1Iapbl C HOMepaMu OT 1 10 5, a BO BTOPOM — C HOMepamu OT 6 710
10. U3 kaXzoro siyka BbIHYJIM 110 OAHOMY luapy. KakoBa BepOSTHOCTb TOr'O, UYTO CyMMa
HOMEpOB BbIHYTHIX 11apOB He MeHbllle 7? Otser: 1.

3.B ypHe 10 6enbix, 15 yepHbix, 20 CHHMX U 25 KpaCHBIX I11apoB. BeiHynu oauH map. Haiitu
BEPOSITHOCTh TOT'O, UTO BBIHYTHIM 1Iap Oesibiid wiv uepHbid. OTBeT: 5/14.



4.Tpu cTpesKa He3aBUCUMO JIPYT OT Apyra CTPeJsioT 1o Lesd. BeposSTHOCTE NonazaHus B Lienb
onsi mieporo crpesika paBHa 0.75, mns Btoporo — 0.8, mnsa tpetbero — 0.9. Onpenenvrtb
BEepPOATHOCTH TOI'0, YTO BCe TP CTPeJIKa OLHOBPEMEeHHO ronagyT B nesab. Otser 0.54

5.B cbopounblii 11ex 3aBoja noctymnaeT 40% peraneit u3 1 1jexa u 60% - ux 2 nexa. B 1 nexe
nipousBoguTcs 90% cTaHAAapPTHBIX feTaned, a Bo 2 — 95%. Haypgauy B3sitast COOpIIMKOM fleTaslb
OKasasach CTaHZapTHOW. HaliTu BeposITHOCTh TOTO, UTO OHa M3roTosyeHa 2 texoM. OTtBet: 57/73
6.0mpeie/TUTh BEPOSITHOCTh TOTO, UTO B CeMbe, UMeIlell TSTh JeTel, OyZeT ABe eBOUKU U
TPU MasibuvKa. BeposATHOCTH POXKJeHUsI Ma/lbuMKa Y [IeBOUKH TIpeIio/iaratoTcsi OAMHaKOBBIMHU.
Otsert: 0.3125

7. HaliTi BeposITHOCTh TOT0, UTO Mpu Opocanuu Kybrka 100 pa3 5 nosisurcsi ot 20 go 40 pa3
Otsert: 0.1867

2 BapuaHT

1.B ypHe 5 6enbix 1 10 uepHbIx m1apoB. KakoBa BeposITHOCTE BBIHYTH CHHUI 1m1ap? OTBeT: 0.

2. B nepBoM A11MKe HaXOJATCS LIapbl C HOMepamu OT 1 710 5, a BO BTOPOM — C HOMepaMHu 0T 6 [0
10. M3 xaXzgoro siyka BbIHY/IM [0 OAHOMY lapy. KakoBa BepOATHOCTb TOrO, UTO CyMMa
HOMEPOB BbIHYTHIX 11apoB paBHa 11? Otset 0.25

3. .B ypue 10 Genbix, 15 yepHbix, 20 cMHUX ¥ 25 KpacHbIX 11apoB. BeiHymM oavH map. Hailtu
BEPOSATHOCTb TOTO, UTO BBIHYTHIN 111ap CMHUM WX KpacHbli. OTBeT: 9/14

4. B nepBoMm simyke 2 Genbix ¥ 10 yepHBIX IapoB, BO BTOpoM — 8 Oenbix U 4 uepHbIX. U3
Ka)Xk/I0T0 sIMKa BBIHY/IM T10 11apy. KakoBa BeposSITHOCTh, uTo 00a 11apa 6enbie? OTBeT: 2/9
5.JIMeroTcst TpU O/IMHAKOBBIX TI0 BUAY S{MKa. B mepBom simyike 20 GesibIX 11apoB, BO BTOPOM —
10 6enbix 1 10 uepHBIX, B TpeTbeM — 20 uepHbIX. V13 BIOpAaHHOTO HayTa/, sIL{MKa BbIHY/IN Oesbiii
map. Belunc/MTh BEPOATHOCTB TOT'O, YTO LiIap BBIHYT U3 epBoro smuka. Oreer: 0.4

6. OripefieMMTh BEPOSITHOCTb TOTO, UTO B CeMbe, UMeIOIlel MATh JieTel, OyaeT TpU [eBOUYKH U
[iBa Ma/jlbuvKa. BepoATHOCTH poXKZeHNss Ma/lbuiKa U [IleBOUKU IpeJIoaratoTcsl OJUHAKOBBIMU.
Otser 0.3125

7 MrpanbHyto Kocts 6pocaroT 80 pa3. OnpesienTh BePOSITHOCT TOTO, UTO [U(pa «3» TOSBUTCS
20 pas. Otser: 0.0162.

Kpurepuu olLieHUBaHUSI.

Kaxgass 3amaya oueHuBaetcs Tpems Oamtamu. Tpu Oamla craBuTCs, eciad 3afava
TIOJTHOCTBIO pellieHa. [IBa Gasiia CTaBUTCSA, €C/IM CTy[eHT 3HaeT (OpMy/lay WIH aarOpuTMm
pelleHus 3a/jaud, yMeeT MX TNPUMEHSThb, HO [iejlaeT BBIUMCIWTENbHbIe ommbOku. Opu Oanmt
CTaBUTCS, €C/M CTYJEHT 3HaeT (OpMyJly WIA aJrOPUTM pelleHus 3aaud, HO He yMeeT X
npuMeHsTh. Homb 6arioB — ecii He 3HaeT (YOPMYITy WM aJITOPUTM pellieHus 3a/1auu.

MakcuManbHO BO3MOKHOe YrC/I0 HabpaHHbIX 0anioB — 21. OLieHKa «OT/IMYHO» CTaBUTCS
3a 19 - 21 OamwioB. OmeHKa «xopomio»  crtaButcs 3a 15 - 18 OamwioB. OrieHka
«y[lOB/IeTBOPUTENbHO»  cTaBUTCI 3a 10 - 14 6GannoB. OLeHKa «HeYOBIETBOPUTE/EHO»
craButcs 3a 0 - 9 Gasos.

Tema. CyuaiiHbie BeJIMUUHbI. OCHOBHBIE 3aKOHBI pacnpe/e/ieHus, UX YiC/I0BbIe
XapaKTepPUCTUKH.
3agauu.

1. B sawmuke HaxogaTcs 4 mwapa ¢ Homepamu ot 1 0 4. BeiHysu gBa mapa. CBX —
ripou3Be/ieHre HoMepoB 111apoB. CocTaBUTh 3aKOH pacripefienenus J1CB, HaliTu
MareMaTHhuyecKoe OXKU/aHue U JUCIIepCUI0.

OTBeT:

p; =P(X,) | 1/6 | 1/6 | 1/6 | 1/6 | 1/6 | 1/6




35/6; 413/36.
B smyke HaxopgsTcsi 4 1mapa ¢ HoMepamu OT 1 70 4. BeiHyau fABa mapa. CiayualiHas

Be/MUMHA X — CymMMa HoMepoB 11apoB. CocTaBUTh 3aKOH pacripefienenus [JCB, HailTu
MareMaThuyecKoe OXKU/iaHue U JUCIIepCUI0.

OTBeT:

X, 3 4 5 6 7

i

p; =P(X;) | 1/6 | 1/6 | 2/6 | 1/6 | 1/6

5; 5/3.

IIBa urpanbHBIX KyOWKa OZJHOBpeMeHHO OpocaroT aBa pa3a. CB X = uuncsio BbInafieHu#
OIMHAKOBBIX umcesn. CocTaBUTh 3aKOH pacnpefeneHusi CB X, HaliTU MaTeMaThueckoe
OXKUZIaHWe U JUCTIEPCUIO.

OTBeT

X, 0 1 2

I

p; =P(X,) | 25/36 | 10/36 | 1/36

1/3; 5/18.

[Tocne oTBeTa CTy/jeHTa Ha BOMPOCHI 3K3aMeHal[MOHHOTO OusieTa mpernofaBaresb 3a/aeT
CTYZIEHTy  JOTIOJTHUTEe/IbHbIE BOIIPOCHI [0 TeX TIOp, TIOKAa CTY[eHT OOHapy’)KHUBaeT
He3HaHWe BOMpoca. BeposATHOCTH TOro, UYTO CTYJAEHT OTBeTUT Ha 0060
JonosiHuTenbHbIM Bornpoc, paBHa 0,9.CB X — uM@I0 3a/jaHHBIX [JOMOJIHATETbHBIX
BoripocoB. CocTaBUTh 3aKOH pacripesiesienys JJCB, HalTh MaTeMaTHUUeCKoe OXKUjlaHue U

JVCTIEPCHIO.
OTBeT:
X, 1 2 3 | .
p; =P(X,) 0.9 0.09 | 0.009 | .......
10/9; 10/81.

BeposTHOCTBL TOrO, UTO CTPeJIOK MOMNajeT B MULLIEHb IPU OJHOM BbIcTpese, paBHa 0,8.
CrpesiKy BBIZIAIOT MATPOHBI IO TeX IOP, IOKa OH He npoMaxHercs. COCTaBUTh 3aKOH
pacnpesienneHuss CB X — unc/ia aTpOHOB, BbIJAHHBIX CTPEJIKY.

OTBeT:

X, 1 2 3 |

i

p; =P(X,) 0.8 0.16 | 0.032 | .......

5/4 ; 5/16.

[TpoBoguTcst poswirpeim 1000 GunetoB yoteper, cpeau Kotopbix 100 OWeToB vMeroT
Bbmrpsiil 1o 20 py6neii, 10 6uneroB — o 100 py6seit, 1 6uner — 1000 py6seii. Kakoit
BBIUTPBILI B CpeJHEM TIPUXOJUTCS Ha OJWH OureT, ecyiu 6uset crout 10 pyOiieid.

OTBerT 4.

3ajiaH 3akoH pacripepenenus [JCB X.




Hatitu napametp .

[TOCTPOUTL MHOTOYTOJIbHUK PaCIIpe/ie/IeHH s,

Hatitu dyHkuuro pacnpegenenuss F(X) ;

IMoctpoutk Tpaduk dyHkiwy pacrpegenenuss F(X) ;

Haiitu Moy M (X);

Haiitu matematuueckoe oxuganve M (X) ;

Haiitu gqucniepcuto DO (X) 1 cpejHee KBafipaTUUHOE OTK/IOHeHHe (X ) ;

Haiitu BeposiTHOCT Tonaganus CBX Ha 3agaHHOl npoMexxyTok: P(- 2,5 < X <2)
Orper @ = 1;7;M0(X) =1 M;(X) = %; D(X) =%; P=4/7

8. Ywucso Tesie)OHHBIX 3BOHKOB, MMOCTYMAOIIMX B CTIPABOYHOE GIOPO OT aODOHEHTOB MEX[Y

TOJIyJHEM W 4YacoM JHs B mo0oi JeHb Henenw, ectb CB X , 3amaHHas 3aKOHOM

pacripe/IeIeHHUS

X, 0] 1 2

pi =P(X;) | 0,3 | 0,2 0,2
a) ybequtech, UTO 3a/laH 3aKOH pacripe/ie/ieHus;
b) Haiigure dyskipto pacrpegenenus F(X);
C) ompejenuTe BepPOSTHOCTb TOro, uto Mexzay 12 vac. 34 mMuH. U 12 yac. 35 MUH. B
CTIpaBOYHOE OIOpPO MOCTYIUT O0JbIlle ABYX 3BOHKOB .OTBeT: 0.3

9. Uucno ommbOK Ha CTpaHUIly, KOTOpBIE [ie/laeT HEKOTOpas MALIMHUCTKA, ectb CB X ,

3
0,1

4
0,1

5
0,1

3dJdHHAasA 3dKOHOM pacripee/1eHuA

X,

i

0

1

2

3

4

5

6

pi =P(X))

0,01

0,09

0,30

0,20

0,20

0,10

0,10

a) ybemurech, UTO 3aflaH 3aKOH pacripe/ie/ieHus;

b) naiigure pynkuuio pacnpegenenus F(X);

C) ompejeNvMTe BEPOATHOCTb TOTO, UTO MAIIMHUCTKA C/enaeT Oosiee ABYX OMIMOOK Ha
CTpaHUILy.

d) orpezesiuTe BEPOSITHOCTD TOTO, UTO €10 OyzieT cziesiaHo He OoJiee 4 OITMOOK Ha CTPAHUILY.
OrtBeT: 0.6; 0.8.

10. TIpoueHT mojel, KyNUBIIMX HOBOE CPEJCTBO OT TOJIOBHOW 0O/IM TIOC/Ie TOro, Kak

yBHUAE/IA €ro pekKjaaMy I10 TeJeBU1eHHI0, eCTb cnyqaf/'IHaH Be/IMUMHA, 3dJaHHasA 3aKOHOM

pacripe/iesieHUsI

X,

i

0

10

20

30

40

50

p; =P(X;)

0,10

0,20

0,35

0,20

0,10

0,05

a) ybeurech, UTo 3a/laH 3aKOH pacripejie/ieHus;

b) HaiiguTe dyHkimio pacnpeaenenus F (X );

C) oTipeZiesIuTe BePOSITHOCTh TOTO, UTO Oosiee 20% Jrofieli OTK/IMKHYTCS Ha peKiamy.
Otser: 0.35

11. CocTaBuTh 3aKOH pacrpee/ieHus1 KOJIMueCTBa MaJIbuvKOB B CéMbe C TpeMs [JeTbMHU, eC/n
CUMTaTh BEPOSITHOCTA DPOXK/EHHSI MalbuMKa Y 1eBOYKU PaBHBIMHU.
Ortser:

0
0.125

1
0.375

2
0.375

X

i

pi =P(X;)

3
0.125




12. Y yOopuuibl ecTb CBsi3Ka M3 YeThIpex KJIFOUel, Cpe/ii KOTOPBIX JIMIIb OAWH OTKPBIBAET
JBepb oduca. B TeMHOTe OHa TbITaeTCsl MOMacTb B opuc, mpobyst Kmour Hayraz. CocTaBUTh
3aKOH pacIipe/ie/ieHus1 YMC/ia TIOTMBITOK OTKPHIBAHUS /IBEPH, eC/I yOOPIIKMIia a) OTK/IaJbIBaeT
ucrpoOoBaHHbBIN K/t0u; 6) BO3BpalllaeT ero B CBS3KY.

OtBer
X, 1 2 3 4
p; =P(X,) 1/4 1/4 1/4 1/4
X, 1 2 3 | ...
p; =P(X;) | 1/4 | 3/16 | 9/64 | .......

13. Cpeau 5 krouelt fiBa moAxoaT K aBepu. Kimrouu mpoOyroT oAuH 3a JpyruM, TIOKa He
OTKpOIOT ABepb. OnpoOOBaHHBIN K/TFOU OTK/IaZbIBalOT. HaliTH 3aKOH pacripeie/ieHus1 Yucia

ornpoboBaHHBIX KTHOUEH.

OTtBer

14.Cpemu 6 Kmouel TpU MOAXOAAT K ABepu. Kimouw mpoOyroT ofuH 3a APYTHM, MOKa He
OTKPOIOT ZiBepb. OnpoOoBaHHBINA K/IHOU OTK/IaAbIBarOT. HaliTk 3aKOH pacripeiesieHUs Uyuc/ia

X,

i

1

2

3

4

pi =P(X;)

0.4

0.3

0.2

0.1

OTpPOOOBaHHBIX KITIOUEH.

OtBeT:

X,

i

1

2

3

4

p;i =P(X;)

0.5

0.3

0.15

0.05

15. BeposiTHOCTL TOTO, UTO B OMOMMOTEKEe ecTh HeOOXoquUMast CTyJleHTy KHura, paBHa 0,3.
CocTaBUTh 3aKOH pacripefiesieHust uncia OM0IMOTeK, KOTOpbIe TIPUJETCS MTOCETUTh CTYAEHTY
JUTSI HAXOXKJIeHUsT HY)KHOW KHUTH, eC/TU OH SIBJISIeTCsl abOHEeHTOM UeThIpex OMOIMoTekK.

OrTBerT:

X, 1 2 3 4

i

p; =P(X;) 0.3 0.21 | 0.147 | 0.343

16. 3ajaHa GyHKIMs

0, x=0,
T
F(x) = sinx, 0<x EE'
1 > z
, X > .
2
[TokasaTh, 4uTO 3Ta QyHKUUS siBAsieTcs QyHkuuell pacrnpefeneHus HCB X. BbrunciuTb
(0%
BEpOSITHOCTh TOT0, uTo 3Ta CB X nmpuHUMaeT 3HaueHUst U3 UHTepBaia = 6 ).
Otsert: 0.5
17. 3apana ¢yHkuus pacrnpegenenus HCB X
0, x =0,
F(x)={ax? 0<x=<=2
1, x = 2.

BBLIUMC/IUTE 3HaueHWe rapamerpa @, Haiiti mwiotHocts f (X)u BepositHOCTH TOTO, UTo CB X

npuHAMaeT 3Hauenust ot 0 10 2/3. TlocTpouTs rpaduku GyHKLpmiil () £,



18.

19.

OTtBeT:
0 x=0

f(x)=[ 0,5x, 0<x <2,
0, x = 2.

1/4; 1/9.
3azsaHa 10THOCTE pacripegenenus HCB X
, x<—1
flx)= i0,125(x + 1), —1=x<3,
0, x> 3.
Hatit dyHkuuro pacnpegenenuss F (X)),
OtBeT:
0 x<-1

F(x)= [0.625(x + 1)2, —1=x=3
1, x> 3

3amaHa 10THOCTE pacripegenenus HCB X
ae*,x =0,

f(x):{ 0,x > 0.

Bblunc/iuTh 3HaueHWe napaMeTpa @, Haiti (yHKipto pacnpenenenus £ (X ) u BbIUMCIUTD

BEpOSITHOCTB TOT0, yTo CB X npuHHMaeT 3HaueHust u3 uuTepsama (—2, 1),

OTBeT:

ev, x =0,
F(x)= [

1, x > 0.
1; 1—e?

20. TTo CTaTUCTUUECKUM JIAHHBIM MECSUHBIN ZI0XO0/ HaceneHus ropoZia NuMeeT HopMabHOe
pacripefie/ieHie €O CpeJHMM 3HaueHWeM 6 TbhiC. pyD. UM CpeIHUM KBa/IPAaTUUYHBIM
OTK/IOHeHWeM 2 TbhIC. py0. 3amucath TUIOTHOCTb pacIipeZiesieHdus MeCSYHOro JI0XOfa
HacesieHVst. HaiiTu BepOSITHOCTB TOTO, UTO Hayra/, BbIOpAaHHBIN JKUTe/b TOPOZia UMEeT JJOXO/
a) ot 5 7o 8 TeIC. py0.; 6) MeHblIiie 12 ThIC. pyoO.

Otser: 0.533; 0.997

21. Bec HOBOpOXXZeHHOTO pebeHka siByisiercsi CB, mMetoleli HopMasibHOe pacripejiesieHue C

MaTeMaTHUeCKUM OXKHJaHueM 3,5 KI' M CpeJHUM KBaJpaTUUHBIM OTK/IOHeHHeM 1 Kr.
3ammcaTh TJIOTHOCTh pacrnpesieneHuss 3toi CB. HallTu BepoSITHOCTH TOTO, UTO
HOBODPOXX/IeHHBIH pebeHOK Oy1eT BeCUTh a) OT 3,5 KT 710 4 Kr; 0) Gosibiie 3 KT.

OtseT; 0.1915; 0.6915

KoHTtpo/ibHasi padota 8 (TUNoOBbIe BApHAHTHI).

1 BapuaHT

1.CB X 3azaHa ¢yHKIMel pacnpe/eneHusi:

0,x<-1

1
F(x) = i+—,-1<><s2..
3 3

Lx>2

Haiitu P(0 < x <1).
OrTBeT: 1/3.



2.Haiiti dyHKLMIO pacripefenenus (X) u rocTpouTh ee rpaduk s CBX, 3aaHHON 3aKOHOM
pacripe/iesieHusI:

X 1 2 3

p | 03] 02 05

HaiiTu MarteMaTuueckoe oxxuganue, gucrepcuro 1 P(1,5 < X <3),
OtBet: 2.2; 0.76; 0.7.

3.[laHa IJIOTHOCTB pacripe/iesieHus] BepOSTHOCTeN fx),
0,x <0
f(x) =4cosx,0 < x gg.
0,x> z
2

Hatitu ¢pyskiuto pacripesienenuss CB X, mocTpouTts ee rpaduk.
OtseT:

0, x<O0

F(x) =4sinx, O<x$%.

a
L, x>—

4.CB X pacripefiesieHa 1o HOpMajibHOMY 3aKOHY. MaTtemaTHuyeCcKoe O)KHUJaHUe U CpefiHee
KBa/lpaTUueCcKoe OTK/IOHeHHe 3TOW BeJTMUKMHbI COOTBeTCTBeHHO paBHbI 0 u 2. Haiitu
BepOSITHOCTH TOro, yTo CB npuMeT 3HaueHue, TIpuHaj/iexaijee uHteppany (-2, 3).

Otset: 0.7745

5.CB X paBHOMepHO pacrpe/iesieHa Ha oTpe3ke [a, b]. KakoBa BepoSITHOCTb, UTO OHA MPUMeT
3HayeHue U3 JIeBOW TI0JIOBUHBI OTpe3Ka?
Otsert: 0.5

2 BapMaHT.
1. CBX 3azana yHKiMel pacripeseneHus:

0, x=<2
F(x) = g 1, 2<x<4
1, x>4

Hatitu P(2 =x <3).
Otset: 0.25

2. Hauitu ¢yHKUMIO pacrpesieneHus F(X) yu noctpouth ee rpaduk ans CB X, 3amaHHOM

3aKOHOM pacIipe/ie/IeHus




p | 03] 01 | 06

HaiitTu MartemaTuueckoe oxkuganue, gucrepcuio u P(1,5 < X <3),

OtBet: 3.9; 2.09; 0.4.

3.[laHa IJIOTHOCTB pacripe/iesieHus] BepOSTHOCTeN fx),

0,x <0

f(x) ={sinx,0 < x S%.

0,x > T
2
Hatitu ¢pyukiuto pacripesienenuss CB X, mocTpouTts ee rpaduk.

0, x=<O0

Oteer: F(x) =41- cosx, 0<x S%’

T
1, x>—

4.CBX pacripefeneHa I0 HOpPMaJabHOMY 3aKOHY. MaTemMaTthueckoe OXHUJaHUe U CpejHee
KBaZIpaTUYHOE OTKJ/IOHEHWE 3TOM BeJIMUMHBI COOTBETCTBEHHO paBHBI 6 U 2. HallTu BepOsITHOCTD
Toro, yto CB X npumer 3HaueHue, NpuHajAexaiee uHTeppany (4, 8).

Otset: 0.6826.

5. CB X paBHOMepHO pacrpe/iesieHa Ha oTpe3ke [a, b]. KakoBa BepOsITHOCTh, UTO OHa TPUMET
3HaueHHe U3 MepBOoil TPeTH OTpe3Ka?
Otsert: 1/3

KpuTepuu olleHHBaHUSI.

Kaxpasi 3afaua oreHuBaeTcss Tpemst Oamamu. Tpu 6Gasina craBUTCS, eCnM 3ajada
TOJTHOCTBIO perieHa. [IBa 6asjia CTaBUTCA, €C/IM CTY[EHT 3HaeT (OpMyay WIH aJrOpUTM
pellleHys1 33/laud, YMeeT WX TPUMEHSITh, HO JleflaeT BbIUMC/IMTe/bHbIe Oomubku. OpuH 6ann
CTaBUTCS, €C/IU CTYJeHT 3HaeT (opMyJ/ly WIA aJTOPUTM pellleHus 3afiaud, HO He yMeeT X
nipuMeHsTb. Hosb 6anioB — ecyiv He 3HaeT GOPMYJTy UM allTOPUTM PeIIeHus 3aauM.

MakcrManbHO BO3MOXKHOE UKC/I0 HabpaHHbIX 0a/u10B —15. OlleHKa «OTJIMUHO» CTaBHUTCS
3a 13 - 15 6ammoB. OreHKa «xopoiio»  cTaBuTca 3a 10 - 12 6GammoB. OrljeHKa
«y[IOBJIETBOPUTE/IbHO» CTaBUTCA 3a 7 - 9 O6annoB. OljeHKa «HeyZ0BIeTBOPUTE/ILHO» CTaBUTCS
3a 0 - 6 6aioB.

PacueTHasi camocTosiTe/ibHasA padora Ne 1 (TUmoBbIe 3a/JaHUA)
[Haun 3akoH pacnpegenenus ICB X:
Hatitu mapametp d ;
1) TlocTpouTb MHOTOYTOJILHUK pacripefiesieHus;

2) Haiitu dyukuuro pacripegenenus F(X) ;



3) Tloctpouts rpaduk GyHKIMY pacrnpenenenus £ (X) ;

4) Haiitu mogy Mo (X);

5) Haiiti MmateMaTnueckoe oxxuganue M (X) ;

6) Haiitu gucnepcuro P(X) u cpeanee KBaipaTHuHOe OTK/IOHeHHe (X ) ;

7) Haiitu BeposTHoCTb nonazands CBX Ha 3aganHoM poMexyTok P(a <X < /),

Bapuant 1

X |0 1 2
P 0,125 0,375 0,375 | d
P(-1< X <1,5)

w

OtBeT: & = 0.125

0, x=0
0125, 0<x <=1

F(x)=+< 05, 1<x<=2
0875, 2<x =3

1, x =3

Mo=1,2: M(X) = 15. D(X) =0.75. o(X) = 0.5V3;P = 0.5

Bapuanr 2

X |-1 2

w
Ul

Dp lo025]05 | a |o,125

P(-0,5< X <3,5)
OTtBeT: @ = 0.125

0, x=-1
0.25, —1<x=2
F(x)= 075, 2<x=3
0875 3<x=5
1, x>5

Mo=p. M(X) = 175, D(X) = 3.4375. a(X) = 0.25V7; P = 0.625

Kpurepuu orieHMBaHus.
Eciu HenpaBU/IBHO HalizieH rapameTp &, To paboTa Jjasiblile He POBePsSieTCs U

BO3BpalllaeTCAd CTyZIeHTYy Ha MCIIpaBJ/IeHue. Ecmmn MnapaMeTp a HaﬁAEH BE€pHO, TO KaXKJ0€ 3da/ilaHre

orjeHMBaetcs 2 6anamu. [IBa 6asia CTaBUTCS, €C/TH 3a/jaHue TT0JTHOCTBIO BBITIOJTHEeHO. OuH
Gasn1 cTaBUTCS, eC/y 3aJlaHre BBITIOJTHEHO C BHIUMC/IATE/IbHOW OLIMOKOM Wi rpadyK MoCTpoeH
He coBceM BepHO. Homb 6asyioB CTaBUTCS, e/ CTY/IeHT He BBITIOHSIET 3a/jaHue.

MakcruMabHO BO3MOYKHOE UHMC/I0 HabpaHHbIX 0aioB —14. OrjeHKa «OT/IHYHO»
craBuTcs 3a 13 - 14 6annoB. OrjeHKa «Xopoiio» craBuTcs 3a 11 - 12 6annos. OreHka
«y[IOBJIETBOPUTEBHO» CTaBUTCS 3a 10 - 11 6aioB. OLieHKa «HeY0BIeTBOPUTEEHO»
craBuTcs 3a 0 - 9 6asios.



PacuetHasi camocTrosiTesibHasi pabora Ne 2 (TUnOBBIe 3a/JaHKsA)
JNana (yHKIMs IVIOTHOCTH pacrpeenenus BepostHocteit HCB X f (x).
Haiitu mapametp d;
1) TMoctpouts rpaduk GpyHKimu | (x)

2) Haitti dyHKIpIO pacripeaenenus F (x) ;
3) moctpouTth rpaduk GyHKimu F (X);

4) Haiitu mogy Mo (X);

5) HaiiTu MaTeMaTHueckoe oxxuzanue M (X);

6) HaiiTu gucnepcuro D(X) u cpefiHeKBa/ipaTHUeCcKoe OTK/I0HeHue, O (X);

7) HauTu BeposTHOCTb nonasanuss HCB X Ha 3asaHHBIM npOMemyTOK:P((Z =X S/?’),

c/ienaTh rpauuecKyro WUTHOCTPALUIO.

0, x <0,
Bapuaut 1. [ (x)={a(4x- x*), 0<x=<4, P2 <x<3).
0, x> 4.
OTBET: a = 0'39375;
0, x<0
F(x) =1{-0.03125x3 + 0.1875x2, 0 <x < 4
1, x=>4

Mo=p. M(X) = 2. D(X) =0.8. 0(X) = 0.4V5; P = 034375

0, x <0,
Bapuant 2. [ (x)={ax(2- x), 0=<x<2 P(x=15).
0, x>2.
Otser; @ = 0.75;
0, x <0
F(x) =1{-0.25x3+0.75x%, 0<x<=2
1, x>=2

Mo=1; M(X) =1, D(X) =0.2; 6(X) =0.2V5; P =0.15625

Kpurepuu onjeHvBaHus.

Ecnu HenpaBUIBHO HaliZieH rapameTp &, To paboTa Jjasiblile He MPOBepsieTCs U
BO3BpalllaeTcsl CTYZIleHTy Ha ucrpas/ienue. Eciy napamerp @ HalifileH BepHO, TO KaXK/l0e 3a/laHne
orjeHMBaetcsi 2 Oamnamu. /IBa Gania CTaBUTCS, €C/M 3aflaHue TIOJTHOCTBIO BBITIOHEHO. OauH



Gann craBUTCS, €M 3a[jaHre BHITIOJIHEHO C BBIYUCIUTETHHON OMIMOKOW Mu rpadK MOCTPOeH
He coBceM BepHO. Hosib 6asiyioB CTaBUTCS, €C/TU CTY/IeHT 3aJjaHKie BBITMOJIHEHO C OIIMOKOM.

MakcumanbHO BO3MOXKHOe 4rC/I0 HabpaHHBIX 6anioB —14. OrjeHKa «OTIAYHO»
craBuTCs 3a 13 - 14 6annoB. OLeHKa «X0poIio» cTaBuTcs 3a 11 - 12 6amioB. OueHka
«y[OBJIeTBOPUTE/ILHO» CTaBUTCsA 3a 10 - 11 6anoB. O1jeHKa «HeYZ0BIeTBOPUTETEHO»
craButcs 3a 0 - 9 Gasos.

Tema: MaTemaTHnuecKas CTaTUCTHKA.

3ajauu.

1.[0ns1 oljeHMBaHUSI 3HAHWM CTY/IEHTOB 0 MaTeMaTHKe TPOBeM KOHTPOJbHYI0 paboty. Cpenu
BCEX IPYMIT BbIOpa/M OJJHY TPYIIY, B KOTOPOM yuuTCS 25 CTY/IeHTOB. Pe3y/ibTaThl KOHTPOJILHOM
paboThI Takue: 3 CTy/ieHTa MOMyIuIn «5», 10 CTyIeHTOB - «4», 9 CTYZeHTOB - «3», OCTa/IbHbIe
— «2». 3ammcaTh CTaTHCTHUECKOEe pacrpejiefieHHe [ [JaHHOW BBIOOPKU. BbIUMCIUTH
CTaTUCTUYeCKOe CpejHee, CpeJiHee KBa/lpaTUUHOe OTK/JIOHeHUe U MOAY.

2./3BecTHO, uTo 50 AOUTYPUEHTOB TIOYUYU/IH T10 MPeMeTy CieAyroiiye O6aibL:
121419151418131617201715131716201414131716151916 151817 1514 16 15
151815151914161818151517151616 141417 12.

CocTaBUT BapHAaL[MOHHBINA PsiJ U pacripe/iesieHre YacToT AaHHOM BLIOOPKU. BerumcmTh pasmax
BBIOODKH, ee MOZy U MejjaHy. [IoCTpouTh MOUTOH YacToT.

Oreetbl. 1: 3.52 V0.7296, 4. 2:8, 15, 15.5

CnucoK BOIPOCOB K 3K3aMeHy



Omnpegenenvie Nponu3BOJHOM.
'eomeTpuueckuii, py3nyeckuii 1 SKOHOMUUECKHUN CMbIC/ TIPOU3BOJHOM.

[TpaBuna guddepeHLMpOBaHYsl, TPOM3BOJHbIE 3/IeMEeHTapHbIX (QYHKLMH.

Vicnonb3oBaHue MPOM3BOAHOM [/1s1 Mcc/ieloBaHUs QyHKIMN, pyHKUuMsA ["aycca 1 ee rpaduk.

Iuddepentman GyHKLIUU

3.

4.

5.

6. TIpousBozHasi 0OpaTHOM U CIIOXKHOM (PYHKI[HIA.

7.

8.

9. Onpegenenue iepeoobpa3sHoil. HeorpezieieHHBIN UHTErpaJl.

10. CpoiicTBa Heorpe/ie/ieHHOT0 UHTerpasa. Tab/uija MHTerpanos.

11. MeTtozp! MUHTErPUPOBaHUS HeOIlpezeIeHHOIO UHTerpaia.

12. OnpepenenHsblii uHTerpat. OrnpezeneHue.

13. 'eomeTprueCcKuii CMBIC/ OTIpe/ie/IeHHOT0 UHTerpasa.

14. VluTerpan c mepeMeHHbIM BepXHUM TpefiesioM. PyHKiMs Jlamiaca u ee rpaduk.

15. ®opmyna HetotoHa-JlelibHuna.

16. MeTto/pl MHTErpUPOBaHKUS OIpeZie/IeHHOIO UHTerpaiia.

17. Tlpuno>keHue omnpezeseHHOr0 UHTerpasa.

18. dyHKIMK ABYX TlepeMeHHBbIX. OCHOBHBIE TOHSTUS: 00JIaCTh OrpejieneHusi, TpaduK, JTUHUS
YPOBHS, TPa/I€eHT.

19. YacTHble 1pou3BOHbBIE [1ePBOrO MOPs/Ka, BTOPOro MOopsKa.

20. OkcTpeMyM (YHKLMM /IBYX [TepEMEHHBbIX.

21. Omnupuueckue GyHKIUMU. MeTo/ HauMeHbILKX KBaJpaToB

22. DneMeHTbl KOMOMHATOPUKHU. [IpaBWio cymMmbl, ripuMep. TIpaBuio Mpou3BefieHus], TIPUMeED.
IlepecraHoBKY, ormpejeneHue, rpumep. PopMysa uuc/ia IepecTaHOBOK. PasmeneHus,
orpezeneHue, npumep. @opmysa uucaa pasmeljeHuii. CoueTaHus, OmnpejesneHre, TIpUMep.
dopmyna uucrna coderaHui. CpoiictBa. BuHom HbrooToHa, d¢opmyna. CroiicTBa
O6uHOMHUaNMbHBIX K03 duimenToB. TpeyronbHuK [Tackars.

23. CobbiTiiss. Bugpl coObITHI: HEBO3MOJXKHBIE, [JOCTOBEDHBIE, CilyuaiiHbie. OmpeesieHus,
TIpUMepBI.

24. Knaccuueckoe oripe/ie/ieH|e BePOsITHOCTH coObITHs. OrpesienieHue, IpuMep.

25. 'eomeTpHUecKoe orpeiesieHre BepOSITHOCTH CoObITHs. Onipe/iesieHre, pUMeD.

26. BeposITHOCTh CyMMBI COOBbITHI. ©OPMYIMPOBKU TEOPEM, TIPUMEPHI.

27. YcioBHasi BEPOSATHOCTb COOBITHSI. BeposITHOCThH TpPOM3Be/ileHHsT COOBITHH. DOPMYJTHPOBKH
TeopeM. [IpyumMepsl.

28. ITosiHas Tpymmna cobbiThi. [IpoTHBOIIO/MI0KHOE COOBITHE. BepOsITHOCTb MPOTHUBOIIO/IOKHOTO
coObITust. [Tpumepsr.

29. ®opMyna ToOJHOM BeposSiTHOCTU. POpMy/MpPOBKa 3aj/lauM, KOTOpasi pellaeTcs C TOMOIIbIO
(hopMy/ibl IOTHOM BEPOSITHOCTH.

30. ®opmyna baiteca. @opMynMpoBKa 3a/laud, KOTOpasi pelllaeTcsi C TIOMOIIBI0 (OpPMYJIbI
baiieca.

31. ®opmyna bepHymnu. ®opMynupoBKa 3aZjaud, KOTOpas pellaeTcsi C MOMOLIbIO (OpMYJib
bepuysmu.

32. [luckpeTtHasi ciydaiiHas BenuuuHa (/JJCB), ee 3akoH pacripefiejieHus, €ro CBOMCTBO.
MHOroyronpHuK pacripefie/ieHus.



33. MaremaTtnueckoe oxuganue [ICB, ero cBOMCTBa U BepOSITHOCTHBIN CMBIC/I.

34. Tucnepcus [1CB, ee cBolicTBa ¥ BEPOSITHOCTHBIM CMBICII.

35. bruHOMUaIbHOe pacripejesieHue, ero YC/a0Bble XapaKTepUCTUKHU.

36. I'eomeTpuueckoe pacripeziejieHle, ero YUC/I0Bble XapaKTePUCTUKHU.

37. Pacripesienienre IlyaccoHa, ero 4ic/ioBble XapaKTepUCTUKU.

38. dynkuus pacrpesieneHus ciydariHou BenmurHbl (CB), ee cBoiicTBa U rpaduk.

39. HenpepreiBHast cinyuvaiiHasgs BemuunHa (HCB). @®yHKOMS TUIOTHOCTM — pacrpefesieHust
BepositHocTet HCB, ee cBolicTBa U rpaduk.

40. Yucnossle xapakrepuctuku HCB: maTemaTnueckoe oxxujaHue u aucnepcus. OrnpejerneHue
Yl BEPOSITHOCTHBIN CMBICII.

41. PaBHOMepHOe pacripejesieHUe Ha OTpe3Ke, ero UYAC/I0Bble XapaKTepPUCTUKHU.

42. TToka3aTe/bHBIN 3aKOH pacrpe/ie/ieHus], ero YUC/A0Bble XapaKTePUCTHKHU.

43. HopmasbHOe pacrpejieieHue, ero YuC/I0Bble XapakKTepUCTUKHU.

44. BeposiTHOCTH TOMalaHysi HOpMabHO pacripefiesieHHoN CB Ha oTpe3ok {a, /3’J.

45. BeposAATHOCTh MOMNaZfaHys HOPMAaIbHO pacnpefeneHHor CB B uHTepBan, CUMMeTPUUYHBIU
OTHOCUTETbHO MaTeMaTUUeCKOT 0 OXKHJaHUS.

46. IIpaBUIO TpeX CUTM.

47. JlokanbHas ¥ MHTeTpajibHas TeopeMsl Jlarmsaca.

48. dynknus Naycca ee rpaduk U cBoicTBa. Tabsuiia 3HaueHuid dhyHkiyu [aycca.

49. dyukuys Jlariaca ee rpaduk u cBorictBa. Tabmumiia 3HaueHWH GyHKImM Jlariaca.

50. CratucTrKa U ee 3alauu: orpeziesieHue 3aKOHa pacripefie/leHHst WM ero XapakTepuCTHUK IO
BLIOODKE.

51. IUCKpeTHbI1 U WHTepBaJbHbIM CTAaTUCTHUUECKWe PpsAfbl, Tpapuueckue MeTo[bl HUX
1300paykeHusl.

52. Cratuctryeckast QyHKLMs pacripe/iesieHusl.

53. Unc/ioBble XapaKTePUCTUKHU BBIOOPOUHOTO pacIipe/ieIeHusl.

54. Cratuctrueckas nposepka rurores. OCHOBHbIE TIOHATUS.

l'[paBmIa BbICTABJ/IEHHUA OIl€HKH Had 3K3aMeHe.

OK3aMeH TPOBOJUTCS B TMHUCbMeHHOW (opMe. DK3aMeHILIMOHHBIA OwieT BKIodaer 10
BOMPOCOB. JK3aMeH jymtcs 2,5 yaca. Kaxablii BOIMpoC oOlleHWBaeTcs B ofuH Oaul. OrjeHKa
«OTJIMYHO» BBICTaB/IsieTCs 3a 9 — 10 HabpaHHBIX OasIIOB, OL[eHKA «XOPOILI0» BLICTABJISETCS 3a 7 —
8 HabpaHHBIX 6a/IoB, OLIEHKA «y/0BJIeTBOPUTEILHO» - 3a 5 — 6 6a/IIOoB.

OuneHka «OT/IMYHO» BBLICTAB/ISETCS CTYZEHTY, KOTOPBIA J€MOHCTPUPYET TyOOKOoe W
TOJTHOe BJlaJieHHe CojJepXKaHWeM MaTepuasa U TOHSATUMHBIM — arrapaToM AWCLUIUIMHBI;
OCYIIIeCTB/ISIET MeXXIIpeIMeTHbIe CBSI3U; yMeeT CBsI3bIBaTh TEOPUIO C MPAaKTUKOW. CTyaeHT ZaeT
pa3BepHyThle, TIO/IHbIe W UeTKHWe OTBeTbl Ha BOIPOCHl 3K3aMeHal[MOHHOro Owmera u
JIOTIO/THUTE/IbHbIE BOTIPOCHI, COO/IO/jaeT JIOTUUYECKYH0 TOC/Ie[0BaTe/IbHOCTh TIPY  U3JI0XKEeHUH
MaTepuasa. ['[paMOTHO UCMO/b3yeT TEPMUHOJIOTHIO.

Ounenka «Xopomo» BBICTAB/SETCS CTY/IeHTY, OTBET KOTOPOrO0 Ha 3K3aMeHe B 11eJIOM
COOTBETCTBYIOT YKa3aHHBIM BbIllle KPUTEPUsSM, HO OT/INYAeTCs] MeHblel 00CTOSITeTbHOCThIO,
r1yOuHON, 0OOCHOBAaHHOCTBIO U TIOJIHOTOW. B 0TBeTe MOTyT HMeTb MECTO OT/e/bHbIe
HETOYHOCTH (HecyIrleCTBeHHbIe OITMOKH),

OneHkKa «Y/|0B/IeTBOPUTE/IBHO» BbICTAB/ISETCS CTY[EHTY, KOTOPbIH /laeT HeZJOCTaTOUHO
MoJHbBIe U TIOC/Te[oBaTe/lbHble OTBEeThI HAa BOMPOCHI 9K3aMeHAl[MOHHOTO Ouiera W
JIOTIO/THUTEe TbHbIe BOTIPOCHI, HO MPHU 3TOM JeMOHCTPHUPYeT yMeHUe BbIJIeJIUTh CYlleCTBeHHbIe U
HecylIleCcTBeHHbIe MPU3HAKU U yCTaHOBUTh MPUUMHHO-CJIe[ICTBeHHbIE CBSI3U.

Ouenka «Hey/10B/1eTBOPUTE/ILHO» BBICTAB/ISIETCS CTY/I€HTY, KOTOPBIM 1eMOHCTPUPYET
pa3po3HeHHbIe, OeccUcTeMHbIe 3HaHUsS; OecriopsZ0YHO W HeyBepeHHO W3J/laraeT Marepua; He



yMeeT BbIAEeJIATh I'VlaBHOE€ U BTOPOCTEINEHHOE, HE YMeeT COeIMHATh TeOPEeTUUeCKHE T10/10KEHUA C
HpaKTHKOﬁ, He YCTdHABJ/IMBAET MEXIIpeAMETHbIE CBA3HU; [OOITyCKdeT FPYGBIE OILILIMOKU npu
oripefie/;ieHMd CYHIHOCTH PACKPbIBA€MbIX HOHHTI/Iﬁ, HB]'IEHI/Iﬁ, BC/IeCTBHEe HEIIOHMMaHUA HX
CYyLIeCTBEHHbIX W HeCYLeCTBEHHbIX IIPU3HAKOB U CBH3€IZ; AdeT HeIrloJ/IHbleé OTBEThI, JIOTHUKA U
noc/ie40BaTe/IbHOCTbL H3J/IOKEHHSA KOTODPBIX HWMEKT CYyIeCTBeHHble W TIPpUHIUWIINA/IbHBIE
HapyllleHWs, B OTBETAX OTCYTCTBYIOT BbBIBO/JBI.



IIpunoxenue Ne 2 K paGoueii mporpaMmMe JUCIMITTAHBI
«Maremaruka /ijist 5KOHOMHUCTOB»
Metopuyeckue ykasaHus Jjisl CTYAeHTOB , H3y4aloluX AUCHMIIMEY «MaTemaTuka Ajis
KOHOMMCTOB»:

HucnurnivHa «MateMaTvKa [jisi SKOHOMHCTOB», M3ydaemass B 1-oM U 2-M ceMecTpe,
Tipe/irosiaraeT HaJIW4YMe 3HAHUM M0 MaTeMaTHKe B 00beMe MpOrpamMMbl CpefHel MIKOmbl. s
TIOCTYT/IEHUs] Ha KOHOMHUUECKHUH (aKy/bTeT BBIMYCKHUK TMpeabsiBiseT ceptudukar EI'D 1o
MaTemMaTHKe — MPOGUIbHBIN yPOBEHb.

Jlnsi OCBOeHUsT AMCLMITIMHBI HeoOXoAuMa yropHasi paboTa, peryssipHOe ToCeleHure
NMeKUMd U TIPaKTMYeCKWX 3aHSATHH, BBITIOJIHEHWE [OMAIIHMX 3aJaHui, TOATOTOBKA K
KOHTPOJIBHBIM paboTaM.

Cnenyet umeThb B BH/y, UYTO MaTepuasl 10 MaTeMaTHKe Ha JIeKLUH BCer/ja MOJKPerIseTCs
TIpUMepaMy, WITIOCTPUDPYIOLUMH TeOpPeTHUeCKHe TIOJIOKEeHHUs, pelieHrueM 0a30BbIX 3azau.
[TogroroBKa K  TPaKTHMUECKOMY 3aHSTHIO JIO/DKHA BK/IIOYATh TIPOPA0OTKY JIEKLIMOHHOTO
MaTepuasa Tak, YTOObl MOXKHO ObLIO OPUEHTHUPOBATLCS B TEPMUHOJIOTHH, HOBBIX TIOHATHSIX U,
10 BO3MOKHOCTH, B HEOOXOAMMBIX [/1s1 pelieHus 3a/iau (hopmyiax.

BoJibilioe BHUMaHMeE HaZI0 YAEATh PeIleHuo 3a1ad. [t caMoCTosATeIbHON paboThl loMa
TIpe/I/IaratoTCsl 3a/lauy, aHaJIOTMYHbIE PelleHHBIM IMpUMepaM Ha JIeKIUSX U Ha TPaKTUYeCKHX
3aHATUSX WK O0Jiee CII0XKHBIE, [7Is1 PEIIeHHsI KOTOPBIX HaZl0 XOPOIIIO TIOHUMAaThb, Kak PeIlaroTCs
0a3oBbIe 3a/aun.

[To Mepe ycBOeHMs Kypca IOJIe3HO COCTABJSATb TJIOCCAPUMA OCHOBHBIX TOHATHA |
¢opMys1 AWCHMITVIMHBI, YTO II03BOJISIET CHCTEMAaTH3MpOBaTh TIO/yueHHbIe 3HAHUsS, YBUJEThb
aHAJIOTHH, TIOHSITh HEKOTOpbIe 3aKOHOMEPHOCTH, KOTOpbIe TIPSATAIMCh 3a TIOTOKOM YyueOHOM
uH(pOpMaLK B TeueHWe CeMecTpa.

WHTepec K AUCLMIUIMHE Pa3BUBAETCS TIPU 3HAKOMCTBE C [[OTIOJTHUTE/TBHOM JIUTePaTypOH,
KOTOpasi peKOMeH/ioBaHa /it Oosiee T/iyOOKOro 3HAKOMCTBA C Tpo0OjeMaMyd TMPUMeHEeHHs!
MaTeMaTHUKH B 5KOHOMUKe. JIuTepaTtypa, MprBe/ileHHasl B 3TOM CITMCKe, WMEeeT pa3Hbli YPOBEHb
CJIOXKHOCTH: COBPEMEHHBbIM HayuHbli U «peLieNTypHbIi», pacCUdTaHHbIA Ha MeHee
TIPOJIBUHYTOTO B MAaTeMAaTHUeCKOM IUIaHe CTyJleHTa, HO HWHTEepPEeCYIOIerocss MaTeMaTHKOM.
W3yueHne 3TOM /MTepaTyphbl JaeT TOMYOK K TOWCKY JIMTepaTyphl M0 BHIOPAHHOW TeMmaTuke C
WCII0/Tb30BaHUEM PECYPCOB MHTEPHETA.

Jlnsi TIpOBEPKM YCBOEHHSI TEOPeTUUYeCKOr0 Marephaga W YMeHHWs pemaTb 3aJauu
TIPOBOZSATCS ay/IUTOPHBbIE KOHTPOJIbHbIE pabOoThl. JloMa BBIMOHSIOTCS pacueTHbie pabOThI, [Jist
BBITIOJTHEHUSI KOTOPbIX He0OXOJMMO CpaBHUTE/NILHO MHOTO BpeMmeHH. IIpu HeobxopumocTu
TIPOBOZATCSI  KOHCY/IbTallud 1O  pa30opy pelleHus 3ajau, TpeJHa3HAYeHHBIX IS
CaMOCTOSITEJIBHOTO ~ pellleHus.. Eciu  KoHTposibHast pabora 1O TemMe  OL|eHHMBAeTCs
Hey/IOBJIETBOPUTEBbHO, TO OHAa JO/DKHA ObITh TiepernuvcaHa. Kpome Toro, TmipeABapuUTesibHO
Jo/DKHA OBITH cfleslaHa paboTa Hajl OIMOKaMH.

W3yueHue [AWCIUIUIMHBI 3aBEpIIAeTCS MHUChbMEHHBIM 3K3aMeHoM. [l 9K3aMeHa
COCTaBJISAIOTCS 3aflaHUs], KOTOpble BK/IFOUAOT KaK TeopeTHUecKHe BOMPOCHI, Tak W 3a7aud. Ha
TIOATOTOBKY K 3K3aMeHy, KakK TMpaBW/IO, BbIENSAeTCS TPU [JHA. Bo Bpems TIOATOTOBKU
TIPOBO/IUTCS TPYIITIOBasi KOHCY/IbTALHSI.



