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1. Iesu 1 3a7a94 AUCHUATLTHHBI

Lenv Oucyunaunvr — dopmupoBanue y oOydaromuxcs komnereHmmii YK-9 u OIIK-1
CpelCTBaMU AUCUUILIIMHBI «MaTreMaTHKa.

3aoauu oucyuniumnot:

1) cmocoOcTBOBaTh  (POPMUPOBAHUIO Yy  OOYYAIOIIMXCS  HABBIKOB  JIOTHYECKOTO
YMO3aKIIOYCHUSI U HAYYHOE MHPOBO33PEHHE, HABBIKOB PEIlaTh MaTeMaTHUECKUE 3a/a4l M 3a/1a4d
KOJIMYECTBEHHOTO aHaN3a Pa3IMYHBIX MPOIECCOB C MOMOIILI0 MAaTEMAaTUHYECKUX WUHCTPYMEHTOB H
MOJIOKECHHUH, MPEyCMATPUBAIONINX 3allOJIHEHHE TaMOKEHHOW JOKYMEHTAllMd B YaCTH KOHTPOJIS
TaMOKEHHOW CTOMMOCTH TOBapOB, HABBIKOB MPHHSITHS 000OCHOBAHHBIX YKOHOMUYECKUX PEIICHUN B
pa3IMYHBIX 00IACTSAX KUZHEACATEIIEHOCTH;

2) pa3BuTHE Yy OOydYarOImIMXCS TNPUMEHEHUS 3HAHW, yYMEHHMI W HaBBHIKOB B cdepe
MaTeMaTHKH, JKOHOMHKH W yIPaBJICHUS, aHATN3a MOTCHIANIA U TEHACHIIUI Pa3BUTHS POCCUHCKON
U MHPOBOM OKOHOMHK JUIS PEUICHHs] NPAaKTHUEeCKUX W (WIHM) HCCIEAOBaTEIbCKUX 3a7ad B

npodecCuOHANBEHOM NeSTEIbHOCTH.

2. Ilepeyennb popMupyeMbIX KOMIIETEHIIUI U HHAUKATOPOB UX JOCTHKEHUS,
COOTHECEHHBbIE ¢ Pe3yJbTATAMHU 00y4eHHs M0 JMCUUILINHE

[Ipouiecc u3yueHUs: TUCIUILTMHBI HApaBlIeH HA (GOpPMHUPOBAHHUE CIIEIYIOIINX KOMITETEHITHH,
MPEJCTABICHHBIX B KOMIIETEHTHOCTHOM KapTe AUCHUIUIMHBI B cooTBerctBUU ¢ PI'OC BO,
KOMIIETEHTHOCTHON MOJEJBIO BBIITYCKHHUKA, ONpeAeIeHHON By30M U npexacrasieHHoi B OIIOIL, u
COJIEpYKaHUEM JUCIUTITUHBI (MOIYJIS):

Kareropus Koo n Kon n HaumenoBanme
KOMIIETEH | HAUMEHOBAHHE | MHIUKATOPA JOCTHKCHHUS PesynbTarel o0yueHus
Ui KOMIETEHIINH KOMIETEHIINH
Oxonomu- | YK-9 YK-9.1 [Tonumaer | 3naer:
yeckas Crniocoben 0a3oBble MPUHIIMIIBI | -MaTEMaTUYECKHE OCHOBBI SKOHOMHKH,
KyJIbTypa, B | IPUHUMATH (GYHKITMOHUPOBAHHUS MPHUHIAIBI  YKOHOMUYECKOW  TEOpHH,
TOM 4YHCJE | 0O0CHOBaHHbBIE | YKOHOMUKH U | DKOHOMUKH OpTaHU3alll{, CTPaxOBaHUS
¢dbuHaHCO- SKOHOMHU- SKOHOMHUYECKOTO 1 HAJIOTOO0I0XKEHUS
Bas YecKue pasButus, uenu QGopmsl | YMeer:
rpaMoT- pelieHus B | ydacTusi TOCyJapcTBa B | -IIPUHUMATh 000CHOBaHHBIE
HOCTb pa3IMYHbIX HSKOHOMUKE SKOHOMHMYECKHE pelleHus Ha 0aze
o0macTsx YK-9.2 IIpuMeHseT | TEOPETUYECKUX OCHOB  MAaTEMAaTHKH,
KHU3HEACITENb | METOJBI JUYHOTO | PKOHOMHUKH, CTpPaxoBOro IipaBa B
HOCTHU HKOHOMHYECKOTO U | TAMOXKEHHOM JIeJie, HAJIOTO00I0XKEHUS
(hUHAHCOBOTO Baaneer:
TUTAHUPOBAHHUS JUTSL | - HAaBBIKAMU TPHHATHS OOOCHOBAHHBIX
JOCTUKEHHSI TEKYIIMX U | DKOHOMHUYECKHX pEIIeHUH B 00JacTh
JOITOCPOYHBIX TaMO>KEHHOTO Jieia
(hMHAHCOBBIX Leen,
UCTIOJB3YeT (PMHAHCOBBIE
UHCTPYMEHTBI TUTSE
yOpaBleHUs  JIMYHBIMU
(dbuHaHCAMHU (JTMYHBIM
OO IKETOM)




YK-9.3 Konrponupyer

OIIK-1
Crniocoben
MIPUMCHSITh
3HAHUA B
ctepe
SKOHOMHUKH U
yIpaBleHUs,
aHaAJIM3UPOBAT
b MOTCHIIUAT U
TEHCHIINH
pa3BUTHUS
POCCUICKON ©
MHUPOBOU
HSKOHOMHUK JJIst
pelieHus
MPAKTHYECKUX
u (mm)
HCCIIeIOBaTENb
CKHX 3aJ]a4 B
npodeccruoHat
BHOU
JeSTEIbHOCTH

COOCTBEHHBIE
HKOHOMHYECKHUE U
(hMHAHCOBBIE PUCKHU
OIIK-1.1 IIpumensier
3HAHUSA B chepe
HKOHOMHKH u

yOpaBlICHUS C  LENbI0
aHaJin3a II0OTCHIHaJIa H
TEHICHIINN pa3BUTHS
POCCUICKON ¥ MHUPOBOU
SKOHOMUK Ui peIIeHUs

MPAKTUYCCKUX u
HCCICA0BATCIIbCKHUX
3aJa4 B TaMOXCHHOM
Pl (SA) (S

OIIK-1.2 Amnanusupyer
MOTEHIMAA U TEHIACHUUU
pa3BUTUS POCCUMCKON U
MHPOBOM SKOHOMHK JIJIsI
peuieHusl MpaKkTUYECKUX
U HCCIENOBATEIbCKHUX
3alad B TaMO>KEHHOM
nene

OIIK-1.3 Pemaer
npodeccuoHabHBIE U
HCCIIEI0BATENbCKUE
3a/1a9n B chepe
TaMOXXEHHOTO JleJla Ha
OCHOBE 3HaHUN
SKOHOMUKH, YIIpaBJICHUS,
MoTeHIMana u
TEHJICHLIUU pa3BUTHUA
POCCHUIICKOM W MHPOBOU
SKOHOMUK

3Hnaer:

- MaTEeMaTUYECKHUE OCHOBBI SKOHOMUKH,
MPUHIUITB 5KOHOMUYECKOH TeOpHH,
HKOHOMMKH OpraHMU3alliu, CTPAXOBAaHUS
1 HAJIOr000JI0KECHUS,

- 9KOHOMHUYECKHUE MPOLECCHI,
MIPOUCXOJISIINE B OOILECTBE;

- CYIIHOCTh BHELTHEAKOHOMUYECKOH
JeSITeIbHOCTH U BHJIBI
BHEIIHEAKOHOMHUYECKUX CAETIOK;

- IPUHLUIIBI IICHOOOPA30BaHMS BO
BHEIIHEN TOPTOBJIE;

- MECTO OOBEKTOB TAMOKEHHON
MHPPACTPYKTYpbl B SKOHOMUKE CTPAHBbI.
Ymeer:

- aHAJIN3UPOBATh CTPYKTYPY
rOCYJapCTBEHHBIX U KOPIIOPATUBHBIX
(h1HAHCOB;

- BBISIBJIATH M aHAIM3UPOBATH OCHOBHBIE
TEHJACHIMU Pa3BUTHS YIKOHOMUK PD u
CTpaH MHUpa;

- aHAJIM3UPOBATh MOTEHLIUAI
BHEILIHETOProBou aesrenbHocTH PD;

- IPOBOJIUTh U JOKYMEHTUPOBATh
OLIEHKY OOBEKTOB OYXraJlTepCKOTro
yuera;

- IPOBOJIUTH MHBEHTAPU3AIHUIO;

- IPUMEHATh METO/IbI
HAJIOT000JIOKEHHS U IIECHOOOpa30BaHUS
B Pa3JIMYHBIX YCIOBUSAX BHEIIHEH
TOPTOBIIH;

- IPOBOJIUTH OLIEHKY OOBEKTOB
TaMOXXEHHOH MH(PACTPYKTYPHI.
Baapeer:

- HaBBIKaMH (hOPMUPOBAHUS
(MHAHCOBBIX PE3YJIBTATOB
XO3AUCTBYIOIIUX CYOBEKTOB,;

- HaBbIKAMM OLIEHKHU CTEIICHH BIUSHUS
OTAENBHBIX (DAKTOPOB HA Pa3BUTHE
BHEIIIHEAKOHOMHUYECKON AEATEIbHOCTU
B P®;

- METOJUKON IPOTHO3UPOBAHNUS
rokasartesei 1esiTeIbHOCTH 00BEKTOB
TaMOXKEHHOM MH(PACTPYKTYPHI;

- METOIUKON OIITUMHU3AIUU




‘ | ‘ pa3MelIeHHs] TyHKTOB.

3. Mecto nucuuninnsl B ctpykrype OITIOII n 3tanbl popmupoBanus KoMneTeHIM

JucnumnuHa «MaremaTukay OTHOCHTCS K IUCHUIUIMHAM oOs3arenbHor dactm OITOIL.
Komnerenun, GopMupyemble AUCHUIUIMHON «MaTemMaTuk», Takke (GOpMHUPYIOTCS U Ha APYTUX

oTamnax B COOTBETCTBHUHU C y‘Ie6HBIM IIJIAaHOM.

4. O0beM AUCHMIIMHBI U BUABI Y4eOHOI padoThI

4.1. OuHo-3204Has1 popma 00yUyeHHs

Buna yueOHo# padoThI Bcero | Cemectpsbl
4acoB | 1 2
KonTtakTHasi pa6oTa 00y4aromuxcs ¢ npenojgaBarejieM, B TOM YHcCJIe: 50 24 26
3aHsTUA JeKuuoHHoro tuna (3JIT) 22 10 12
nabopatopusie padotsl (3CT (JIP)) - - -
npaktuueckue 3anstus (3CT I1P) 20 10 10
B TOM YHCJIe Ha MPAKTUYECKYIO TIOJTOTOBKY O0YYarOIIHXCs - - -
rpyNIOBbIE KOHCYJIbTAlUU, U (UJIM) UHIUBUAYAIbHYIO paboTy 4 2 2
00y4aromuXxcs ¢ MeJarornyecCKuMu pabOTHUKAMH OpTraHU3aluu U (WJIH)
JIMIIaMU, TIPUBJICKAEMBIMU OpTraHU3aIHMel K pean3aiui 00pa3oBaTeIbHBIX
MpOrpaMM Ha MHBIX YCIOBUSAX (B TOM YUCIIE WHIANBUAYATbHbBIE
koHcyapTanun) (I'K)
TPYIIOBBIE KOHCYJIBTAIMH 110 TTOATOTOBKE KYPCOBOTO MpOeKTa (paboThI) - - -
KOHTaKTHas paboTa mpu MPOBEICHUHU MPOMEKYTOYHON aTTecTaluu (B TOM 4 2 2
YHCIIe TIPH OIICHUBAHUH PE3YJIHTATOB KYPCOBOTO MPOSKTHPOBAHMUS
(BeImOTHEHUS KypcOBBIX padoT) (ITA koHT)
CamocrosiTesbHas padora odyuawuerocs (CPO), B Tom uncie 130 120 10
CPy3 - camocrosiTenbHast paboTa 00yJaroierocs rmpu MoJAroTOBKe K 119 118 1
y4eOHBIM 3aHITHSIM
CPra - camocTosiTenbHas paboTa 00ydaronierocs npu MOAr0TOBKE K 11 2 9
IPOMEXKYTOUHOM aTTecTaluu
®opmMa NPOMeKYTOYHOM aTTeCTallnu 3au ¢ |3K3aMeH
(3x3aMeH, 3a4eT C OLIEHKOM, 3a4€T) OII.
Oo0masi Tpy10eMKOCTb JUCHMIVIMHBI:  YaChl 180 144 36
3a4eTHbIE eIUHULbI 5 4 1

5. Conepxxanue QU CHUNTIHHBI

5.1. Conep:xanue pa3ies0B U TeM JUCHUNIMHBI

Ne HaumenoBanue
n/n pa3aena Conep:xanue pasiesna
AUCHHUILIMHBI
I | Jluneiinas anreOpa u 2JICMEHTHl aHATUTHYECKON TreOMETPUH




AHanuTnyeckas

F€OMETPHs, BEKTOPBI
u KOOPAWHATHBIN

aHaJIn3

Cucrema koopauHaT. BekTop Ha IJIOCKOCTM M B IPOCTPAHCTBE.
Onepanumu ¢ BEKTOpaMM Ha IUIOCKOCTH M B IIPOCTPAHCTBE
(KOJUTMHEApHOCTh U OPTOTOHATBHOCTH). CKansipHOE, BEKTOPHOE U
CMEIIAHHOE  IPOU3BENCHUSA  BEKTOPOB, IPUMEHEHHE HX U
reOMETPUYECKUI CMBICIL.

[Ipsamass Ha muiockocTu (0OIiee ypaBHEHHME, YpaBHEHHME C YIJIOBBIM
K03 pHLIMEHTOM, YpaBHEHHE B OTpe3KaxX, HOPMAJIbHOE YpaBHEHHE).
[TapannenbHOCTh U NEPIEHIUKYIAPHOCTD IPSIMBIX.

KpuBsie BTOporo mopsiaka (OKpYKHOCTb, OJIIIMIIC, THUMepooa,
napabora).

[Ipsimas B mpocTpaHcTBE (HANpaBIISAIOUINI BEKTOP MPSIMON, YpaBHEHUS
OpsMOM B MPOCTPAHCTBE: KAHOHMYECKHUE, MapaMeTpuueckue, olluee.
VYcnoBud mapauieNbHOCTH M NEPHEHAUKYJISIPHOCTH IPSIMBIX B
IIPOCTPAHCTBE.

IInmockocte B mpocTpaHcTBe. HOpMalbHBIA BEKTOpP ILIOCKOCTH.
VYpaBHeHHs TI0CKOCTH (0O0Iee, B OTpE3Kax, HOPMAaJbHOE). Y CIOBHS
NapaJUIEJIbHOCTY U NEPIEHAMKYJIIPHOCTH IUIOCKOcTed. llepeceuenue
MPSIMOU U TNIOCKOCTH.

[ToBepxHOCTH BTOPOTO MOpsAKA

B03MOXHOCTH IPUMEHEHHS TIOJIYYEHHBIX CBEJCHUI ¢ SKOHOMHYECKUM
000CHOBAHMEM PEIICHHUS B PA3IMYHBIX 00JaCTAX KUZHEACATEIbHOCTH.

DNIEeMEHTHI
JTMHEHHOH anreOpsl

Matpuupsl u onpenenutenu (BUI M ONEpalldd HaJl MaTpUlLlaMH,
CBOWCTBA JIMHEHHBIX ONEpaluii HaJl MATPUIIAMHU; CIIOCOOBI BHIYHCIICHUS
OTIpeICTTUTENSA-IE€TEPMUHAHTA).

Pemenue cucrem nuHelHbIX ypaBHeHui. Teopema Kponekepa-Kanenu.
CBs3b MaTpHUIl C CUCTEMaMH JIMHEHHBIX alreOpanvyecKux ypaBHCHHM.
CriocoObl pelieHrs: CUCTeM JIMHEHHBIX aireOpanyecKux ypaBHEHUH
(meton Kpamepa, wuccinegoBaHWe W PEIICHHE CHUCTEM JIMHEHHBIX
anreOpandeckux ypaBHeHud wmetogom [aycca). DyHmameHTanbHAs
CHCTEMa PEIICHUN OJHOPOTHON CUCTEMBI YPaBHEHUI.

Bo3MoxHOCTH MTPUMEHATH 3HAHUS B chepe SKOHOMHUKHU U YIPaBJICHUS,
AQHAJM3UPOBATh IOTEHIMAA W TEHIACHUWU pa3BUTUS POCCHIICKON U
MHUpPOBOW  HSKOHOMHK Ui pELICHHS MPaKTHYECKuX U  (WIN)
HCCJIEIOBATENBCKUX 3a7a4 B IPO(heCCHOHATLHOM eI TEIbHOCTH.

II

MaremMaTnuecKkuii aHaINu3

Bgenenue B aHanus:

npenen
HEMPEPBIBHOCTh

u

MHoxecTBa: OINpeleNeHusi, TEPMHUHBI W CHMBOJIBI, OIEpalMuy,
MOITHOCTh. OCHOBHBIE YHCIIOBBIE MHOXXECTBa, KiaccH(UKaIus.
TeopeTuKko-MHOKECTBEHHBIH MOIXOI.

OyHkMs (37eMeHTapHble (YHKLUMH, HX CBOICTBA W Trpadukn),
cnocoObl 3aaHus. OyHKIMY OCHOBHBIX SKOHOMHUYECKHUX IMPOLIECCOB U
ux rpaduxu. OyHKIUS KOMIUIEKCHOTO IEPEMEHHOTO.

[Tpenen u HenpepbIBHOCTh PYHKLMHU. UKCI0Bask MOCIEJ0BATEIBHOCTD U
ee npexen. Yucno e. [lpenen pyHkumuu (OZHOCTOPOHHHE MPEICIBI).
OcHOBHBIE TeOpeMBbl O Tpejaene (YHKIUU. 3aMedaTesIbHbIe MPeIenbl
GyHKUIMN.

HenpepbIBHOCTh (DYHKIIMM B TOYKE M Ha IPOMEKYTKE (OCHOBHBIE
CBOWCTBA HEMPEPBIBHBIX QyHKIMH). Kinaccugukaiys Touek pa3poipa.
QDYHKIHMHU MHOTHUX EPEMEHHBIX.
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Bo3moxHOCTH MNPUMCHCHUS MOJYUCHHBIX CBEJICHUI C SKOHOMHYECKUM
000CHOBaHHEM pE€IICHUA B pa3JIMYHbIX obnacTax KHU3HEACATCIIBHOCTH.

Huddepenunansuoe
HCUHUCIICHNE

[MpousBomnas u auddepennuan (PU3NIECKUl U TEOMETPUICCKUI
cMmbicn). [IpuGmmkeHHbIe BBIYHCICHHUS ¢ TIOMOIIbI0 nuddepeHiuana.
[IpousBomHasi CcymMMbl, MpPOU3BEACHHUS, YacTHOro. TabmuyHoe
nuddepennupoBanne. [IponsBoaHas cioxxHON u 00paTHON (DYyHKITHH.
HuddepenuupoBanue (QyHKIUH, 3aJaHHBIX HESBHO. YpaBHEHUE
KacaTelnbHOM K rpapuky ¢yHkun B Touke. [IpousBojaHble u
Qg epeHIrabl BBICIIINX MIOPSIKOB. ITpunoxxenus
nudGepeHIAIBHOTO HCUNCTICHUS.

Brrancnenue npeznenos no mnpaswity Jlonurtans. OCHOBHBIE TEOPEMBI
nudGepeHINATBHOTO UCYHUCIICHHS. Y CIIOBHSI BO3pACTaHUS M yOBIBaHMS
¢ynkuuu. Oxctpemymbl ¢yHkuuu. HauOonbinee W HauMMeHbIIee
3HaueHUs] (PyHKLIHUU Ha OTpe3Ke. BBIMyKIOCTh U BOTHYTOCTh Ipaduka
¢bynakun. Touku nepernda. Acumntorel. OOmIas cxema UCCaeI0BaHus
U mocTpoeHHs Trpaduka GyHKIUH. IKOHOMUYECKHH  CMBICI
NpOM3BOIHON U TuddepeHIraa.

Bo3MoxHOCTH MIPUMEHSATH 3HAHUS B cepe SKOHOMUKU U yIpaBICHHUS,
aHAM3UPOBaTh IMOTCHUMAI W TEHACHIMU DPAa3BUTUS POCCHMCKOH U
MHUPOBOH HSKOHOMHK Ui PpEUIeHHs] MPaKTHUYeCKUX U (WJIH)
UCCIIEIOBATEIbCKUX 33/1a4 B MPO(eCcCHOHAIBHOM JesITeIbHOCTH.

HNuTterpanbHoe
NCYHNCIICHUC

[lepBooOpazHast W  HeEompeneJeHHBIM  WHTEerpan.  TabmudHoe
uHTerpupoBanue. (OCHOBHBIE METOAbl HMHTETPUPOBAHUS: 3aMEHa
NEpEMEHHON M HWHTErPUPOBAaHME [0 4YacTAM B HEONPEACICHHOM
uHTerpane. VHTerpupoBaHHWE  HEKOTOPHIX  KJIACCOB  (PYHKLUH
(palOHaJIbHBIE, UppalvOHAIbHbIE, coJepxKalue
TPUTOHOMETPUYECKHE  BbIpakeHus). HWHTerpupoBanue (QyHKIUHU
KOMILJIEKCHOT'O TIEPEMEHHOT 0.

OnpeneneHHbIl MHTETPAl U €r0 NPUIOKEHUS (T€OMETPUYECKUM U
busndeckuit cmpicn uHTErpaia). Popmyna Herotona — JlehOHuna.
Metonpl 3aMeHbl NEPEMEHHON W MHTEIPUPOBAHHSA IO YacCTAM B
OIIpEeIeIIEHHOM UHTErpaje. [Tpubnnxennoe BBIUUCIICHHUE
ONpeNeIeHHOr0  MHTerpajga  (Merox  Tpamenuii u  mapabon).
Bbruucnenue momaneid miockux Quryp, AJUHBL Iyrd, o0BbEM U
IUIONIA/Ib TIOBEPXHOCTH TEJ BpAIICHHUs. DKOHOMUYECKUE MPHIIOKEHUS
OIIpEIENIEHHOr0 UHTErpaa.

HecoGctBennsie unterpansl 1 u 2 pona.

Bo03M0OXKHOCTH NpUMEHATH 3HaHMS B chepe IKOHOMMKH U yNpaBJICHUs,
AQHAIM3MPOBATh NOTEHLMANl M TEHJCHIMM Pa3BUTHUS POCCUMCKOW U
MHUpPOBOM  HSKOHOMHMK I pELICHUs MpakTHYeCKuX U  (Win)
UCCIIEIOBATEIbCKUX 33/1a4 B MPO(eCcCHOHAIBHOM JesITeIbHOCTH.

111

HpI/IMeHeHI/Ie OCHOB MAaTCMaTHUYCCKOIr'o aHaJin3a

OOBIKHOBEHHBIC
nuddepeHnnanbHbe
ypaBHEHHUS

Huddepenmmansasie  ypaBHeHust  ([Y): mpoBepka  pemieHwus,
€IMHCTBEHHOCTh pemeHns 3agaun Komm, Y ¢ paspensrommmucs
IIEPEMEHHBIMY, OAHOpoaHbIE [[Y mnepBoro mnopsaka, JuHeunsie Y
NepBOro mnopsiaka (MeTox BapualUM IPOU3BOJIBHOM IOCTOSHHOM,
METOJI NOJICTAHOBKU.). YpaBHeHMsI bepHymin. YpaBHEeHUs B IOJIHBIX




mupdepennmanax.  JuddepeHnumanbaple  ypaBHEHHS — BBICIIMX
HOPSIIKOB.

JAY, nomyckaromue MOHMKEHHE TOpsAAKa (pa3jMuyHbIE CIllydau).
Jluneitnpie omHopoaHbie [[Y BTOporo mnopsiaka ¢ MOCTOSHHBIMHU
ko uurentamu. Jlunerinsie HeogHOpoaAHBIE J[Y BTOpOro mopsaka c
MOCTOSTHHBIMH KO3 HUITMEHTaMH.

Bo3MoXHOCTH TPUMEHEHHS TOYYEHHBIX CBEIEHUIN C SKOHOMHUYECKUM
000CHOBAHMEM PELICHUS B Pa3IMUHBIX 00JaCTAX JKU3HEAEATEIbHOCTH.

Psannl

Uucnossle paapl. OCHOBHBIE CBeleHUS O psiaax. [Ipu3Haku cXxoquMocTi
psiga C TOJOXUTEIbHBIMU YiIeHaMu (IpuU3Haku cpaBHeHus, Ko,
HManamOepa, uHTerpanbHblii). CXOOUMOCTb PSJIOB €  YJICHAMHU
MPOU3BOJILHOTO 3HaKa. [Ipu3Hak JlelOHua.

Crenennbie psapl. OOIacTh CXOAMMOCTH CTENEHHOTO psna. Psabl
Teitmopa um Maknopena. IlpumeHeHHe psSAOB B MPUOIMIKEHHBIX
BbIUMCIIEHUAX. [IpUiioskeHus cTeneHHbIX pAIOB.

Bo3MoXHOCTH TPUMEHEHUS TIOTYyYEHHBIX CBEJCHUI C SKOHOMHUYECKUM
000CHOBAHMEM PEIICHHUS B PA3IMYHBIX 00JaCTAX KUZHEACATEIbHOCTH.

1Y%

Teopus BeposiTHOCTEH

1 MaTCMaTHYCCKas CTAaTUCTHUKaA

Teopus
BEPOATHOCTEN

Crnyualinple coObiTHs U KoMOMHaTtopuka. OCHOBHBIE MOHSTHS H
onpezneneHus. Kiaccuueckoe, CTaTUCTMUECKOE M TE€OMETPUYECKOE
ONpe/eNICHue BEPOSATHOCTH CcOObITHUU. Teopembl ClOXKEHHS U
YMHOKEHUS BeposTHOCTeW. Dopmyna nojaHou BeposTHOCTH. Dopmyna
beiteca (teopema rumorte3). I[loBTOpeHue HE3aBUCHMBIC HCIIBITAHUS.
Teopema bepnymm wu ee cunenctBusa. Teopema Ilyaccona.
Wnterpansras u auddepennnanpsaas teopemsl Jlammaca. dopmyna
Myaspa-Jlarutaca. @ynkuus Jlannaca.

Cnyuaitapie BenuurHbl. OCHOBHBIC MOHSTHS U OMpPEACIICHUS. 3aKOHBI
pacrpeesieHuss BEpPOATHOCTEW JUCKPETHBIX CIy4YalHBIX BEJIMYUH
(OMHOMMATBHBIH, reOMETPUYECKUH, Ilyaccona). Yucnossle
XapaKTepUCTUKU CIy4aWHbIX BeaW4YMH. @DYHKIMS U  IIJIOTHOCTH
pacripefieieHdsi  CITydYalHOW BEJIMYHMHBL. 3aKOHBI  paclpeerncHus
BEPOSITHOCTEW HENPEPBIBHBIX CIy4YalHbIX BEIUMYUH (PaBHOMEPHBIH,
noka3atenbHbli). HopMmanbHbIN 3aKOH pacrpeneneHus] BEpOSITHOCTEN
cly4aiHbIX BeiauunH. CHCTEMBI CIy4YalHBIX BEJIWYMH, 3aKOHBI HX
pacrpeneseHys, YUCIOBbIE XapaKTepuUCTUKHU. IIpenenbHble TEOpEMBI
TEOPUU BEPOSTHOCTEH.

Bo3MoxHOCTH TTPUMEHSTH 3HaHUS B chepe SKOHOMHUKHU U YIPABJICHUS,
AHAIN3UPOBaTh NOTEHLMAl WM TEHIACHIMM Pa3BUTHA POCCUMCKOW U
MHUPOBOM HSKOHOMMK Uil PpEUIEeHHs] MNPAKTHUEeCKUX U (WJIH)
UCCIII0BATEIbCKUX 33/1a4 B MPO(eCCHOHAIBHOM JesITeIbHOCTH.

Marematnueckas
CTaTUCTHKA

OcHOBBI TeopuM MaTeMaTHuyecKol craTUCTHKHU. IIpenMer u 3amaum
MaTeMaTH4ecKo  craTUcTukd. ['eHepanbHas W BbIOOpOUHas
COBOKYITHOCTb. Bapuanumonssiii psia. CTaTUCTUYECKOE pacHpeieieHue
BolOOpku. Ilomuron wu rucrorpamma. CTaTUCTUYECKHE OLCHKH
napamMeTpoB pacrpejaeneHus. Matemaruyeckas cratuctuka. OCHOBBI
teopun. CraTucTHueckas IpoBepka runore3. Kpurepuii cormacus
[Mupcona. DnemMeHThI TeOpUU Koppersiiuu. JInHelHas perpeccus.

B03MOKHOCTH ITPUMEHSATh 3HAHUS B cpepe SKOHOMHUKHU U YIPaBJICHHUS,
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aQHAJM3UPOBATh MOTEHIMAT W TEHJCHLWU Pa3BUTUS POCCHUIICKON U
MHUPOBOH HSKOHOMHK JUIS PpEUIeHHs] MNPaKTHUYeCKUX U (WJIH)
HCCJICIOBATEILCKUX 33724 B TPO(EeCCHOHATTLHOU IS TEIIbHOCTH.

5.2. Pazaenanl JUCHUILINH U BUALI 3AHATHIA
5.2.1. OuHo-3204Has popma oOyueHHst

1 cemecmp

KonrakTHas padora ¢
Ne| HaumeHOBaHHe Pa3/iesIOB H TeM ®opmupye | Beero| odyuaromumucs (ac.) |CPO

AUCUMITHHBI Mast 4acoB P—
KOMIIETeH Hroro 31T |3CT |3CT ITK/
nus (JIP) |(ITP) [TTA
1 |AHanmuTHUYECKask TeOMETPUS, BEKTOPBI U YK-9 46 6 4 - 2 | - | 40
KOOPJMHATHBIN aHAIN3
2 [D1eMeHTHI INHEHHOW anreopbl OIIK-1 47 8 4 - 4 | -1 39
3 BBeneHue B aHAIU3: IpeAea U YK-9 45 6 2 - 4 -1 39
HETPEPbIBHOCTD
[ pynmoBbie KOHCYJbTAIIUHU, U (HIIH) YK-9 2 2 - - - 12
MHIMBUYAIbHYIO paboTy OIIK-1

00y4JaroIIKXCs C MeJarornyecKuMu
paboTHUKAMU OpPTaHU3AIMH U (FITH)
ITUIIaMU, IPUBJIEKAaeMbIMU
OpraHu3anuei K peansanuu
00Opa3oBaTeNIbHBIX TPOrpaMM Ha UHBIX
YCJIOBUSIX (B TOM UHUCIIE
MHIuBHyanbHbIe KOHCYIbTaun) (I'K)

Dopma NPOMEKYTOYHOMN aTTeCTANNHU YK-9 4 2 - - - 12 2
(3a4eT ¢ ONEeHKOIl) OI1K-1
Bcero yacos 144 | 24 10 | - 10 | 4 | 120
2 cemecmp
KonrakTHas pa6ora ¢
Nel HaumeHoBaHHe Pa3iesoB H TeM ®opmupye | Beero|  odyuarommumucs (uac.) | CPO
AUCUMITUHBI Mast 4acos PRp—
KOMIIETEH Hroro | 371T |3CT |3CT ITK/
s (JIP) |(ITP) [TTA
4 MnddepeHnnanbHOE NCUUCICHNE OIIK-1 3 2 2 - - |- 1
5 MHTETpasbHOE UCUHUCIICHUE OIIK-1 4 4 2 - 2 | - -
6 (O0bIKHOBEHHBIC U] depeHITnaTbHBIC YK-9 4 4 2 - 2 | - -
YpaBHEHHSI




7 Psiabl VK-9

Teopust BEpOATHOCTEMN OIIK-1
9 MaremaTuyeckas CTaTUCTHUKA OIIK-1

o0

IR N
IR YN
[\)

1
[\)

1
1

[ pynmoBbie KOHCYJIbTAIUN, U (MITH) YK-9
MHIMBUIYAIbHYIO paboTy OIIK-1
00y4aromuxcs ¢ neAarorndecKuMu
pabOTHUKAaMHU OpraHU3aMK U (UIH)
ITUIaMu, IPUBJIEKAEMbIMU
OpraHu3alKen K peann3aluu
00pa30BaTeNbHBIX MIPOrPaMM Ha MHBIX
[yCJIOBHUSIX (B TOM UHUCIIE
MHauBHyanbHbIe KOHCYIbTaun) (I'K)
DopmMa NPOMEKYTOYHOM aTTeCTALNHU YK-9 11 2 - - - 12109
(3K3aMeH) OIIK-1
Bcero yacos 36 26 12 10 | 4| 10

Bcero wacos 180 20 8 - 4 8 160

6. KonrakTHasi 1 caMocTosITe/IbHAsI pa6oTa 00yJarommxcst

KonTaktHas paboTta mpu NpoBENEHHWU Y4YEOHBIX 3aHATHH MO JUCUUIUIMHAM (MOJIYJISIM)
BKJIIOYaeT B ce0s: 3aHiATUSA JIGKUIMOHHOTO Tuma (JIEKUMM M UHble Yy4eOHble 3aHATHA,
npeaycMaTpUBAIOIINE MPEUMYIIECTBEHHYIO Tepefady y4eOHOH WH(POpPMAlWU MeIarornyecKuMH
padotHukamMu PMAT wu (wnm) numamu, npusiekaemMbiMu PMAT k peanuzanuu oOpa3oBaTeIbHBIX
IpOrpaMM Ha MHBIX YCJIOBHSX, 0OydaromuMcs) U (WIM) 3aHATHS CEMUHAPCKOIo THIA (CEMUHAapHI,
NPaKTUYECKHUE 3aHATHUS, IPAKTUKYMBI, 1JaOOpaTOPHbIE PaOOThI, KOJIJIOKBUYMBI U WHbIE aHAJIOTUYHBIE
3aHTHA), U (WIN) TPYNIOBbIE KOHCYJIbTAllMM, U (WIM) UHIUBUAYAJIbHYIO paboTy 0Oydarolmuxcs C
negarorudeckumMu padbotaukamu PMAT u (unum) nunamu, npusiekaemMbiMd PMAT k peanuzanuu
00pa30BaTeNbHBIX IPOrpPaMM Ha MHBIX YCIOBUAX (B TOM YUCIIE UHAUBUAYAIbHBIE KOHCYIbTALIUN).

3aHATUS JIGKLIMOHHOTO THIIA MPOBOJATCS B COOTBETCTBUM C OOBEMOM M COJAEP)KAHUEM,
IpeCTaBICHHBIM B Ta0HIe pasena S.

IIpu mnpoBeeHHMH Y4YeOHBIX 3aHATHM MO AMCLUUIUIMHE O0ECNeYMBAETCS pa3BUTHE Y
0o0y4JaromuXxcsi HaBBIKOB KOMaHAHON pPalOThl, MEXJINYHOCTHOW KOMMYHHUKALUU, HPHUHATUS
pelIeHUH, JHUIEPCKUX KauecTB (BKJIIOYas NPU HEOOXOJUMOCTH TPOBEJCHHE WHTEPAKTHBHBIX
JEKUUH, TPYNIOBbIX TUCKYCCHM, POJIEBBIX WUIpP, TPEHUHIOB, aHAJIU3 CUTyallM M MMHUTALMOHHBIX
MoJiesiel, Co/ep)KaHUe TUCHMIUIMHBI (MOJIYJIsl) COCTaBJICHO HAa OCHOBE PE3yJIbTaTOB Hay4HBIX
uccienoBanuif, nposoauMbix PMAT, B ToM uucie ¢ yd4eroM perHOHaJIbHBIX OCOOEHHOCTEH
npogeccrOHaIbHOM 1€ TeIbHOCTH BBIITYCKHUKOB M OTpeOHOCTEH paboTonareneit).

6.1. 3aHATHS CEMMHAPCKOr0 TUNA (CEMUHAPBI, MPAKTHYECKHE 3aHATHSA, IPAKTUKYMBI,
JabopaTopHbie padoThl, KOJUIOKBHYMBI U JP.)

Tema 1. AHaJIMTHYECKAsA TeOMeTPHSs, BEKTOPbI U KOOPAWHATHBIN aHAIM3

Llenv 3amamus: V3ydeHMe OCHOB aHAJUTUYECKON TE€OMETPHHM, BEKTOPHOIO aHaIW3a U
KOOPIMHATHOTO METOAAa M 0030p MPHUMEHEHHUs ATUX 3HAHUM A SKOHOMHUYECKUX PpEIICHUH B
Pa3INYHBIX 00IACTSIX KU3HEACSTEIEHOCTH.

Komnemenyuu: YK-9 CnocoGeH mpuHUMaTh 0OOCHOBAHHBIE KOHOMHYECKHE DPELICHUS B
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pa3IM4YHBIX 00J1aCTAX KUIHEACATCILHOCTH.

Tun 3ansimusi: TPAKTHYECKOE 3aHATHE

Dopma nposedenust: yCTHBIN OTBET (B pOPME TUCKYCCHH), PEIICHUE MATEMAaTUICCKHX 3a/1a4,
npeJICTaBlICHUE TOKIana B GopMe MPe3eHTAIMH Ha OMPEICICHHYIO TEMY.

OcHnognas mema (1ubo npobiema) ons 0ocyxicoenus: VIcnonpb3oBaHHe OCHOB aHATUTUIECKOM
reOMETPUH, BEKTOPHOTO aHaIM3a M KOOPAMHATHOTO METO/a, B IESIX (OPMHUPOBAHUS HABBIKOB
NpUMEHCHHsST ~ OOOCHOBAaHHBIX  SKOHOMHYECKHMX  PEIICHHH B Pa3IUYHBIX  00IacTsaX
KHU3HEACATCILHOCTH.

Bonpocwt onsa o6cyacoenus:

Cucrema KOOpAMHAT Ha IJIOCKOCTU U B IIPOCTPAHCTBE.

BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE.

PaznoxeHue BeKTOpa 1o BEKTOpaM Oasmuca.

Omnepanuu ¢ BEeKTOpaMu Ha IJIOCKOCTH U B IIPOCTPAHCTBE.

VY cnoBus KOJUIMHEAPHOCTH U OPTOTOHAJIBHOCTH BEKTOPOB.

CkanspHoe Mpou3BEICHUE BEKTOPOB, €r0 TEOMETPUUECKUI U SKOHOMHYECKUM CMBICII.

BexTopHoe npounsBeieHnEe BEKTOPOB, €T0 FT€OMETPUUECKUI U AKOHOMUYECKUI CMBICI.

CmemaHHOE MPOU3BECHUS BEKTOPOB, €r0 TEOMETPUUYECKUN U SKOHOMHYECKUM CMBICII.

VYpaBHEeHME MPSMON Ha TUNIOCKOCTH (BEKTOPHBII BBIBOJ).

0. O6mee ypaBHEHHE NPSMOHM, YpaBHEHHE MPSIMOU C YIJIOBBIM KOA(h(HUIIMEHTOM, ypaBHEHHUE
IPSIMO B OTpE3KaX, HOPMAJILHOE YpaBHEHHE.

11. ITapamienbHOCT, M NEPNEHAMKYIAPHOCTh MpsMbIX. Todka mepecedeHHs NPSIMbIX Ha

IUIOCKOCTH.

12. YcnoBus mapanineabHOCTH U MEPIEHANKYISIPHOCTU MPSIMBIX.

13. KpuBbie BToporo nopsiaka (OKpy>KHOCTb, SJUIUIIC, TutiepOoia, mapabona).

14. Hanpapinstomuii BEKTOp MPsIMON B TPOCTPAHCTBE.

15. YpaBHeHus MpsAMOii B TPOCTPAHCTBE (KaHOHMYECKHE, TapaMeTpHuecKue, o0Iee).

16. YcnoBus napajyuieabHOCTH U NEPIEHANKYISPHOCTH IPSAMBIX B IPOCTPAHCTBE.

17. HopmanbHbIi BEKTOP MJIOCKOCTH.

18. YpaBHenus miockoctu (ol1iee, B 0Tpe3Kax, HOpMaIbHOE).

19. YcnoBus napamuienbHOCTH U EPIEHANKYISIPHOCTH TIOCKOCTEH.

20. Ilepeceuenue npsmoil u miockoct. [loBepXxHOCTH BTOPOro NOpSAKA.

=00 Nk =

Mamemamuueckue 3a0ayu

1. Haiitu ueHTp u paanyc oOKpy>KHOCTH, 3aJJaHHON ypaBHeHHEM X 2 +y 2 —2x + 4y —4 = (.

2. Hanubl nBe BepmmHbl TpeyroibHuka ABC: A(—4,-1,2) u B(3,5,— 16). Haiitu Ttpetbto
BepinHy C, 3Has, 4to cepennHa ctopoHsl AC nexur Ha ocu Oy, a cepenuna ctoponsl BC —
Ha maockoctu OXxz.

3. Haiitu Touky M nepecedenust MeauaH TpeyroasHuka ABC.

4. B mapamrenorpamme ABCD Ttouka K — cepenmuna otpeska BC, a Ttouka O — Touka
nepeceueHus: nuaronanei. [IpuHumasi 3a GaszucHbeie BekTOopsl AB u AD, HaiiTu B 3TOM
6azuce koopauHatsl BektopoB BD, CO, KD.

JlaHbl cepeuHbI CTOPOH TpeyroibHuKa (2,4), (—3,0), (2,1). HaliTu ero BepiiuHsI.

6. Paznoxute BekTop d = { -6; 0; 13} mo 0a3ucy u3 BekropoB a = {2;-1;3}, b= {1; 1; -1}, c =
{-3;1;2} 2.

7. JlaHBl KOOpOWHATHI BEKTOPOB a, b, C, X B NpPaBOM OPTOHOPMHPOBAHHOM Oasuce i, j, k.
[Toka3aTh, 4TO BEKTOpHI a, b, ¢ Toxke 00pa3yroT 6a3uc U HANTH KOOPAMHATHI BEKTOpa X B
basuce a,b,c. 1) x=—(2:4;7),a=(3;1;2),b=(1; 3;1),c=(-1; 2; 4).

8. [an paBHOcTOpOoHHUH TpeyroyibHUK A,B,C nauHbl CTOPOH KOTOPOro paBHbI 1. Beruncianth

e



9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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(AB,BC)+ (BC,CA)+ (CA, AB).

B tpeyronsuuke ABC mnpoBenensl menuansl AD, BE, CF. Bprumcaute (AD, BC)+
(BE,CA)+ (CF,AB)

Hansl Touku A (2,1,-1), B(3,0,2), C(5,1,1), D(0,-1,3), siBisiroruecs BepIInHaAMH TETpadapa.
Haiitu 06beM TeTpasipa u JJIMHY BBICOTHI, ONMYIIEHHOM 13 BepunHbI C.

BbruucnuTh miomaab TpeyroyibHUKA, BEpLIMHAMHU KOTOpOro siistorcss Touku A(—1,0,-1),
B(0,2,-3), C(4.,4,1).

CocTaBuTh ypaBHEHHE NPAMOM, poxoasieil uepe3 Touky A(—3,4) u napasmienbHON npsmoin
)x—-2y+5=0;2)x=2;3)y=-1.

CocTaBuTh ypaBHEHHUE NPSAMOM, mpoxoasiiei yepes aBe aanHble Touku: 1) A(-3,1) u B(1,2);
2) A2,1) u B(2,-5); 3) A(0,2) u B(-1,0); 4) A(1,-3) u B(3,-3).

VY CTaHOBHUTH B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX TaHHOW Mapbl; €CJIU MpsIMbIe TIepeceKaroTcs,
HaWTH KOOPJAMHATHI TOUKH nepecedenus: 1) x —3y—-2=0u2x+y—-1=0;2)x+3y-1=0
n2-2x—-6y=0;3)x-y-3=0u3x+3y+1=0.

[Ipu xakux a mpsimbie ax — 4y = 6 u X — ay = 3: 1) mepecekaroTcs; 2) mapauieabHbL: 3)
COBIAJAIOT.

CocTaBUTh ypaBHEHUsI MPSAMBIX, MapaJlJIeNbHbIX NpsiMol 5X + 12y — 1 = 0 u oTcTOAIUX OT
Hee Ha pacCTOsTHUE 5.

Yepes touku M1(—6,6,—-5) u M2(12,-6,1) nposenena npsimast. Haiitu Touku ee nepeceueHus
C KOOPJMHATHBIMU IJIOCKOCTSIMH.

Janbl koopauHathl BepiinH A u B Tpeyronsauka ABC u Toukn M nepecedeHust €ro BbICOT.
Haiitu xoopaunate! Bepinabl C. Caenats ueptex. A (—10; 2),B (6; 4), M (5; 2).

Hanbl BepminHbl Tetpasdapa A(0; 0; 2), B(3; 0; 5), C(1; 1; 0), D(4; 1; 2). Haiitu miuny
BBICOTBI, OIYLIEHHOM U3 BepiunHbl D Ha rpans ABC.

[IpencraBnenue doxnada 6 popme npeseHmayuu Ha TEMY:

Bo03MOXHOCTh TIpMEHEHHsI 3HaHUI B cdepe SKOHOMHUKM W YIPABICHHS, aHAJIHU3UPOBATH
HNOTEHIMAd M TEHAEHLUH pa3BUTHS POCCUHCKOW W MHUPOBOM 3KOHOMMK JUIsl pEIIEHUs
IPAKTUYECKUX U (MJIM) UCCIIENOBATEIbCKUX 3a/lad B NPOPECCHOHATIBHON J1€ATENbHOCTH Ha
OCHOBE 3HaHUH aHATUTUYECKON reOMETPUH, BEKTOPOB U KOOPAUHATHOTO aHAJIM3A.
[IpumeHeHre OCHOB aHAJIUTUYECKOM I'€OMETPHUM, BEKTOPOB M KOOPAMHATHOIO aHajau3a B
9KOHOMHKE U yIPaBICHUH.

B0O3MOXHOCTP  MCHOJB30BAaHUS OCHOB  AHAJIMTUYECKOM TIE€OMETpUHM, BEKTOPOB U
KOOPJIMHATHOT'O aHAJIN3a B BKOHOMHUYECKUX UCCIIEI0BAaHUAX U SKOHOMUUECKUX PACUETAX.
Bo3MoxHOCTh IPUHUMATh 0OOCHOBAaHHBIE IKOHOMUYECKHE PEIICHUS B PA3IUYHBIX 001aCTAX
KHU3HEIEATEIIbHOCTH Ha OCHOBE 3HAaHMM AHAJINTHYECKOW TIE€OMETpPHM, BEKTOPOB U
KOOpPAMHATHOT'O aHAJIN3a.

Tema 2. DneMeHTHI THHEHHON aaredphI
Lenv 3auamus: VIzydeHue oCHOB JTUHEHHOM anreOpsl ¢ 1eIbI0 IPUMEHEHUs 3HaHUH B cepe

DKOHOMUKHM U YIIPaBJICHUSA, aHAIN3Aa NOTCHIUAJIA U TEHICHUUH PAa3BUTHUS POCCHUUCKOM U MHUPOBOH
9KOHOMHK JUI PEIIEHUs] MPAKTUYECKUX U (MIJIM) UCCIIEAO0BATENbCKUX 3a7ay B NMPO(hecCHOHANIbHON
JESATEIbHOCTH.

Komnemenyuu: OIIK-1 CiocobeH MpuUMeEHATh 3HAHUSA B cpepe SKOHOMHKH U YIPaBICHUS,

AQHAJIU3UPOBATH IOTEHIMAJ W TEHJCHIMU pPa3BUTUSA POCCUMCKOM MW MHUPOBOM 3KOHOMUK JJISt
penieHus MpakTUIECKUX U (MIJIH) UCCIEA0BATEIbCKUX 3a7a4 B MPO(deCCHOHATBLHOMN eI TeTbHOCTH

Tun 3anamusA.; TPAKTUYECKOE 3aHATHE
Dopma nposedenus. yCTHBIN OTBET (B popMe TUCKYCCHUHU), PEIICHUE MaTeMaTHUYECKUX 3a/1ad4,
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npeJcTaBIeHue T0KIaaa B (popMe Ipe3eHTaluy Ha ONpEIeTICHHYI0 TeMY, PelIeHne Keilc-3a1au

OcHnosnass mema (1ub6o npobaema) ons oocysxcoenus: Ponb OCHOB JIMHEHHOW anreOpnl B

C(bepe 9KOHOMUKHU U YIIPABJICHUA, BO3BMOXKXHOCTb IPUMCHCHHUS aHajiu3a IMOTCHIMAJIa U TeH,ZleHI_II/Iﬁ
Pa3BUTUS POCCHICKOH W MHUPOBOM DKOHOMHMK JUISi PEIICHHUS TPAKTHYCCKUX U (WIN)
HUCCIICA0BATCIIbCKUX 3a4a4 B HpO(i)eCCI/IOHaHI:HOI\/JI ACATCIIBHOCTH.

XN B W=

DO M = = = = = = = =
SOOI DN WN—O

Bonpocul ona 06cyarcoenus:

MaTtpulibl 1 OIPEaEITUTENH.

Omnpenenenue MaTpuiibl. Bunbl MaTpuil.

Onepanuu Hag Matpuiiamu. CBOMCTBA JIMHEHMHBIX ONEpalil HaJl MaTPULIAMH.
Onpenenurens (I€TEPMUHAHT) MATPHUIIBL.

CBoiicTBa 1eTEpMUHAHTA.

CriocoObl BEIYMCIICHUS IETePMUHAHTA.

Brruucnenue nerepMruHaHTa PACKPBITHEM TIO CTPOKE (CTOJIOITY).

EnuanyHas 1 uaroHanbHasi MATPHUIIBL.

Pemienue cucrem TMHEHHBIX YpaBHEHUM.

. O6patHast MaTpuIa.

. Beramciienne saeMeHTOB 00paTHOM MaTpPHIIHI.

. BeIpoxk1eHHas MaTpuLa.

. Panr marpuiisl. Teopema Kponekepa-Kanenu.

. CBsI3b MaTpHI] C CUCTEMaMU JIMHEHHBIX alreOpandecKux ypaBHEHUH.

. Perienmne cuctemMbl TMHEHHBIX anreOpandecKux ypaBHEHUH 0OpalieHrueM MaTPHIIbL.

. Pemenue cucrempl TMHEHHBIX anreOpanyeckux ypaBHeHU metonom Kpamepa.

. UccnenoBanue u pemieHne CUCTEM JIMHEWHBIX allreOpandecknx ypaBHeHUH MeToaoM ["aycca.
. dyH1laMeHTaIbHAs CUCTEMA PELIEHUN OJTHOPOIHON CUCTEMBI YPAaBHEHUM.

. 3a7aun TMHEWHOH anreOpbl C 3KOHOMUYECKUM U YIPABICHUYECKUM COACPKAHUEM.

. Bo3moxxHOCTH TIpUMEHATH 3HaHUS B cdepe SKOHOMHMKH U YIIPaBJICHUSA, AHATU3UPOBATH

NOTEHIMAI M TEHACHIUU DPa3BUTHS DPOCCHUMCKOM W MHPOBOM HIKOHOMHK Ul PEUICHUS
NPaKTUYECKUX W (WJIM) HCCIEOBATENIbCKUX 3ajjady NMpo(ecCHOHANBbHOW JAEATENIbHOCTH B
TaMOKEHHOM JIEJIE.

Mamemamuueckue 3a0ayu
JlaHa cuctema Tpex TUHEHHBIX YPaBHEHUM C TPEeMsl HEU3BECTHBIMHU

— X +2x, +x3 =5,

2x; = 3x, + x5 =1,

Xy —5x3 =-9.
Tpebyercsa: 1) HaliTu ee pemenue ¢ nomoibio Gopmyn Kpamepa; 2) 3anucare cucreMy B
MaTpu4YHOi (opMe M pemuTh €€ CPEeICTBAMH MAaTPUYHOro ucyuciaeHus. [IpoBeputsb

MMPaBUJIBHOCTH BBIYHCICHUA O6paTHOI>'I MaTpulbl UCIIOJIB3YS MATPUIHOC YMHOXKCHUC.
Beruucnaute onpenenuTenu: a) pa3ioxKeHUEM MO CTPOKE WM CTONOIY; 0) MPUBEICHUEM K

0 1 1 1 3 -1 2 3

-1 0 1 1f [ -1 4 0

-1 -1 0 1 pB 4 6 1
-1 -1 0o 1 2

TPEYTrOJbHOMY BUIY | ! "
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Haiitu oOpatHyto Matpuiry . B
2 1 1Y (1 1 0)
32 _
[ B U B T

b
I
[

(]

Pemmth natpuuHoe ypaBHEHHE .

Haiitu cobcTBeHHBIC 3HAUCHHUST M COOCTBEHHBIE BEKTOPHI TUHEHHOTO OTepaTopa, 3aJaHHOTO

MaTpulleii B HeKoTopoMm Oasuce. Haiitu marpuiy omepaTtopa B 0a3uce U3 COOCTBEHHBIX
|'If]. 2 y

s )
BCKTOPOB .

[IpencraBnenue doxnada 6 popme npeseHmayuu Ha TEMY:

Bo3MOXHOCTh TIpMEHEHHsI 3HaHUI B cdepe SKOHOMHUKU W YIPABICHHS, aHAJIH3UPOBATH
NOTEHLMAl W TEHJACHIUM Pa3BUTHS POCCUMCKOM M MHPOBOM HSKOHOMHK JJIsl PELICHUS
IPAKTUUECKUX U (MJIM) UCCIIENOBATEIbCKUX 3a/lad B MPOPECCHOHATIBHON N1E€ATEIbHOCTH Ha
OCHOBE MaTPUYHOI'0 aHAJIM3a U IPHU MCIIOJIb30BaHUM OCHOB JIMHEHHOM anreOpsl.
[TpuMeHeHre OCHOB MaTPUYHOTO aHAIIN3A U JIMHEHHOHN anreOpbl B 9KOHOMUKE U YIIPABICHUH
U B IpOoQeCCHOHATIBHON NeSATEIbHOCTH, MPU PEILICHUH NPAKTUYECKUX U UCCIIE0BATENbCKUX
3aJa4 B TAMO>KEHHOM JIeJIe

B03MOXHOCTh HCMONB30BaHUS OCHOB MAaTPUYHOIO aHajau3a M JIMHEHHON anreOpbl B
HKOHOMUYECKUX HCCIIEIOBAaHUAX U SKOHOMUYECKHX pacyeTax, MpU PEeUIeHUH MPaKTHYECKUX
Y MCCIIEZI0BATEIbCKUX 3a/1a4 B TAMOXKCHHOM JIEJI€.

Keiic-3a0auu
[IpennusTre BBITYCKAaeT TP BUAA MPOTYKIIUH, HCIIONB3Ysl IBa BUA ChIpbsi. HOpMBI pacxona

CBIPbSl XapaKTEpU3YIOTCS MaTpuuen A = i (1) : . Onpenenuthb 3aTpaThl CHIPHA,
140
HEOOXOIUMBIE JJIsI OCYIIIECTBIICHUS CJICYIOIIETO BEITyCKa TOBapoB: ¢ = | 110
90
[IpeanusiTue Beiyckae Tpu BUAA MPOAYKIIMH, UCIIONB3YS JIBa BUAA Chipbs. HopMbl pacxona
ChIpbsSl XapaKTEpU3YIOTCS MaTpUUEHd 4 — [i (1) :) Onpenenutb CTOUMOCTb BCETO
3aTPAueHHOTO CBIPBS, €CIIU 3aTPaThl ChIPbs, HEOOXOIUMBIE ISl OCYIIECTBICHHS 3aJaHHOTO
140
BBIITYCKa TOBApPOB, 3aJaHbl maTpuuerd c¢ =|110 |, a CTOMMOCTh KaXXJIOr0 BHJA ChIPbS B
90

pacuere Ha eIUHUILy UMEET BUJ p = (25 35).
B Hekotopoii oTpacnu m=4 3aBOJOB BBITYyCKarOT #=3 BUAOB Npoxykuuu. Marpuna 4,
3a7aeT 00BbEMBI NMPOAYKIMM Ha KaXKJOM 3aBOJEe B IEPBOM KBapTaje, MaTpuma B, - -

COOTBETCTBEHHO BO BTOPOM; (a,;,b;) - 00beMbl npopykuuu j-ro (j=1,n) Tuna Ha i-M
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5.
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2 3 7
(i=l,_m) 3aBOJIc B TEPBOM M BTOPOM KBapTajgaX COOTBETCTBEHHO: 1 2 21
“la 1 s
2 1 3
3 0 2
2 4 1
B =
4 3 2
5 2 4
Haiitu:

» 00BEMBI IPOIYKIIUH;
» OpUpPOCT 00BEMOB MPOAYKIHMU BO BTOPOM KBapTase MO CPABHCHUIO C IEPBBIM MO
BUJIaM MPOAYKIIMU U 3aBOJIaM;
» CTOMMOCTHOE BBIPA)KCHHE BBINMYIICHHOW MPOAYKIUH 3a TMONroga (JICHEKHBIX
eIMHMIIAX), €ClIU A - KypC JICHESKHBIX SIMHHMII TI0 OTHOILICHHIO K PyOTIO.
[Ipennpustie TPOU3BOAUTCS 7 THUIIOB HPOIYKIMH, OOBEMBI BBIMYCKa 3aJaHbl MaTpuiei

4, . Uena peanu3anuy eIUMHULBI [-TO THIIA TPOAYKIMU B j-M PETHOHE 3aJaHa MaTpulel
B, ,, rne k — KOMMYECTBO PETHOHOB, B KOTOPBIX peanusyercss mpoxaykmusa. Haiitm C -
2 3 15
MaTpUILY BBIPYUKH 110 PETHOHAM, €CITH A=(100 200 100); B =13 2 2
3x4
2 4 2 4

[IpennpusitTue NMPOU3BOAUT 7 TUIOB INPOAYKIMH, WCIONB3YS m BHUAOB pecypcoB. Hopmbl
3arpat pecypca i-ro (i =1,m ) ToBapa Ha MPOU3BOJICTBO €IUHUIIBI MPOAYKITUU j-T0 ( j =1,1n)

TUIA 3ajJaHa Matpulileii 3arpar A [lyctp 3a ompeneneHHbI OTPE30K BpPEMEHHU

mxn *

NpeanpuiATUC BBIITYCTHIIO KOJIMYCCTBO NPOAYKIUH KAXKIOTO THUIIA X ii» 3alIMCaHHOC ManI/IIIeI\/JI

X .- Onpenenuts S — MaTPUILy MOJHBIX 3aTpaT PecypcoB KaXKI0To BUIa HA TPOU3BOCTBO

nxl *

2 35
o o 110
BCell POJyKUMH 32 TaHHBIH NIEPHO/ BPEMEHH, el 10 74
4x3 = Xyq=| 90
2 3 2
100
1 1 3

3aBoJi TPOU3BOIUT JABUTATEH, KOTOPhIE MOTYT JTUOO Cpa3y MOTpeOOBaTh JAOMOTHUTEIBHOMN
perynupoBku (B 40% ciydaeB), 1u00 cpa3y MOTYT ObITh HUCIIOJIb30BaHHI (B 60% ciydaes).
Kak moka3pIBalOT CTATUCTHYECKHUE WCCIICOBAHMS, TE€ JBUTATENd, KOTOpPbIE H3HAYaIHHO
TpeOOoBaIM PEryJIupOBKH, MOTPEOYIOT JOMOJHUTENIBHON PEryIUpOBKU uepe3 mecsi B 65%
cimydaeB, a B 35% cmyuyaeB depe3 mecsn OymyT paborarh xopomio. Te ke JBUraTeNd,
KOTOpbIe He TpeOOBaIM NEPBOHAYAILHON PEryINpPOBKH, MOTPEOYIOT ee Yepe3 OJIUH MECSI] B
20% cmydaeB u mpoAomkar xopoio paborate B 80% ciydaeB. KakoBa monst ABUTaTenei,
KOTOpbIe OyayT paboTaTh XOPOIIO WM MOTPEOYIOT PEryJIUPOBKU Uepe3 JiBa MecsIa Mocie
BbImycka? Yepes Tpu Mecsna’?

[IBeitHas ¢abpuka CHEMUATM3UPYETCS MO TOIIMBY HW3ACIUNA TpeX BHUIOB. OJTO IUIATHS,
Oproku U Maiiku. [Ipu aToM Hcnonb3yercs chipbe Tpex THIoB: S,, S, u ;. HopMsl pacxona

KKIOr0 U3 HUX Ha OJHO M3Je/IMe M 00bEeM Pacxojia ChIPhsl HAa OJUH JICHb NPHUBEICHBI B
TadIuLe:

HopMbl pacxoza chIpbsi Ha OJTHO U3/IETIUE, YCIL.E]I. Pacxon cbIpbst Ha 0IMH

Buael ceippg | [1naThe ‘ bproku ‘ Maiiku JI€Hb, YCILEI.
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S, 4 1 1600
s, 5 3 4 2700
S, 3 2 1300

HaiiTu exxeTHEBHBIN 00bEM BBIITYCKa KaXKJOTO BHJIA TIPOTYKIIHH.

8. IlpeanpusiTvie BHIMYCKAET €KECYTOYHO YEThIPE BUJIA U3/CIINNA, OCHOBHBIC TPOU3BOJICTBEHHO-
SKOHOMMYECKHE MOKA3aTEIM KOTOPBIX IPUBEICHBI B CIEAYIOUIEH Tabuuiie:

Bun KonnuectBo Pacxon ceipbs, Hopma Bpemenn Ilena n3nenus,
H3IETINI W3IEINI KI/W3. HW3TOTOBJICHUS, U/U3I. IIeH. e./u31.
1 20 5 10 30
2 50 2 5 15
3 30 7 15 45
4 40 4 8 20

TpebyeTcs onpenenuTh CIEIYIOUIMe eKeCyTOUHbIE MOKa3aTeIn: PAcXo ChIpbs S, 3aTpaThl
paboyero BpeMeHU T ¥ CTOUMOCTD P BBIITYCKaeMOM MPOTyKIIUU IPEIIPUATHUS.

[IpennpusTrie BBIMYCKAaET YEThIPE BUA U3LCINN C UCIIOIb30BAHUEM YETHIPEX BUJIOB CHIPbSI.
HopwMms! pacxofa cbIpbst 1TaHbI KaK 3J1EMEHThI MATPULIbI 4.

Bun ceipbs 1z 34
2 3 4 51
1 2 5 6|2
A=
7203 23
4 5 6 B4

Bun usnenus.

TpebyeTcs HaiiTh 3aTpaThl CHIPhS KaXKAOTO BHUJA MPU 33JaHHOM IUIAaHE BBITyCKa Ka)JIOTo
BHJIa U3ACTH: cOOTBeTCTBeHHO, 60, 50, 35 1 40 ex.

10. CtpykTypHast MaTpuiia TOProBJIA YETBIPEX CTPAH UMEET BU]

02 03 02 02

04 03 01 02

03 03 05 02

01 01 02 04

A=

Haiitn O10/pKEeTBI ATHIX CTpaH, YJIOBJICTBOPSIONIME COaTaHCHPOBAHHOW Oe3neUIuTHON
TOPTOBIIE TPU YCIOBUH, YTO CyMMa OI0/KETOB 3aaHa: M+ xy +m o+, =6270 .

Tema 3. BBeienne B aHaJIU3: Npeae U HENMPEPbIBHOCTH
Llenv 3anamus: VI3ydeHre OCHOB TEOPUU MHOXKECTB, MAaTEMATHUECKOTO aHAJM3a U aHaJu3

BO3MOXXHOCTH TPUMEHEHHS] OOOCHOBAaHHBIX 3KOHOMHYECKHX pELIEHUI B pa3IUYHBIX O00JACTIX
KU3HCACATCIIbHOCTH.
Komnemenyuu: YK-9 Cnocoben mpuHUMaTh 0OOCHOBAaHHBIE DKOHOMHYECKHE PCIICHUS B
PA3INIHBIX OGJIE[CT}IX KU3HCACATCIIbHOCTHU
Tun 3auamus. IPAaKTUIECKOE 3aHATHE
dDopma npogederus: yCTHBIN OTBET (B (hopMe AUCKYCCHUU), PEIICHHE MaTEMaTHUECKHX 3a/ad,
npeJcTaBlIeHNE JOKJIaaa B popMe MPe3eHTAluU Ha ONPEICTICHHYIO TEMY.

OcHnosnass mema (mubo npobrema) ons oodcyscoeHus: Bo3MOXHOCTh NMPUMEHEHHsSI OCHOB
TEOPUU MHOXKECTB MU MATEMAaTHYECKOTO aHalu3a JJisi 00OCHOBAHHBIX dKOHOMHUYECKHX DPEIICHUH B
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pa3HHqHLD(06HaCTHX)KHSHGHeﬂTeHBHOCTH

XA B W=

[N I NS I e e e e e e
— O 00N DNk W~ O

Bonpocul 0na 06cyarcoenus:

MHoXecTBa: ONpe/esIeH s, TS PMUHBI U CHMBOJIBI, OTIEPAIIUH, MOIITHOCTb.
OCHOBHBIE YHCIIOBBIE MHOXKECTBA.

TeopeTnKo-MHOKECTBEHHBIN MOAXO.

Oyukuus. CiocoObl 3a1aHus QYyHKIUH.

OCHOBHBIE JIEMEHTapHbIC ()YHKIIMH, KX CBOUCTBA U TPAPHKH.

OyHKIMHA OCHOBHBIX YKOHOMHYECKUX MPOIIECCOB U UX TPadUKH.
@OyHKIUSA KOMIUIEKCHOTO MTEPEMEHHOTO.

[Ipenen u HeMPEePBIBHOCTD (DYHKIUH.

YucnoBas MOCIeI0BATEIEHOCTb.

. IIpenen yrcnoBoil mocnea0BaTeIbHOCTH.

. Huco e.

. IIpenen ¢GyHKIUU B TOUKE M HA OECKOHEUHOCTH.

. OTHOCTOpPOHHME ITpeeibl PyHKIHMH.

. OcHOBHBIE TEOpEMBI O TIpeesie (PyHKITUH.

. 3ameuaTenbHbIe Npeeibl PYHKIUH.

. HempepbIBHOCTH (YyHKIINHU B TOUKE.

. HempepbIBHOCTE (yHKIINU HA IPOMEKYTKE.

. OcHOBHBIE CBOICTBA (DYHKIIMI HETPEPHIBHBIX HA OTPE3KE.
. Kinaccuduxanus Touek paspsisa.

. DyHKIIMYA MHOTHX TIE€PEMEHHBIX.

.3ajau TEOPHMM MHOXECTB U HENPEPHIBHOCTH C 3KOHOMUYECKMM U YIPABICHUECKUM

COZICPIKAHHUEM.

Mamemamuueckue 3a0ayu
xX—9

"
IIpu ycnoBuu, 4t0 ? BBIYMCIUTE Mpeaest GyHKIUN f( )’ €CIIu:

a) f(x)=2x - 3; 6) f(x) = x% - 10x +17.

2.

e

. 1-cosdx
lim——
Beruncnure npegen *-0 X

V2x+1-3

' il . X°=-3x4+2 ;
a) lim N 3 6)lim ™ 2. pylim>>=2—=
Beruncaure: )5 x?-9 x-3 )xv—pl x-1 i Jx -2
L 2x2-x-1 . x+2-VJ6-x CJx-l
a) lim————; 6) lim : B) lim _
Haiirn:  *! (x=1)? x—2 x2 -4 x=13x —1

Boruncnute  mpegensl  QyHKUMNA, HE TOJB3YACh CcpeacTBaMu  IuddepeHIuanIbHOro

HCUYHCIICHHA.

2
3x° —5x . 2) lim In(x +4) :
2 i x+1 x>-2ctg(x+2)
5

4) lim (3 +2x)**1.
x——1

1) lim

X0 —5x

2
3) lim In(1 +251n x);
x—0 et —1



10.
11.

12.

13.

14.

15.

16.
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a) lim xsm— 6) lim M B) lm ;1) hm(l—x)tg—

Hajitu: | ==®  * x-05in8x ° x>0 sm5
. 2x° —3x+1
lim — 3 3 -
. = H+x —X
Haitgure npenen
. lim (V'x2+5—:r;J.
Haitnure npenen «—»+=
a) lim sin 6x . 6) liml—cosx‘
Haiitu: x—=0 4x x>0 X
5 3x 2
a) lim []+—) ;D) llm(]—3y)‘
Hairm:  *7*V %
SBngercs B0 byHKIUS HENPEePHIBHOMN B KaX 101 TOYKE JTAaHHOTO
2) g (x)=>—", [5; +o0);
IPOMEIKYTKA: 1) f(x) = x* = 3x% + 2, (005 +o0); 2¢-6" =’ ’
3
3) g (x)=>"—=, (0; +c0)?
2x -6
2
x" -1
f0)="— .
BrisicHuTe, K KakoMy 9HCITy CTpEeMUTCS (PyHKINS npu x— W
1) lim (x* + 2x-1); 2) llm =5 3) lim
Haiinure: x3 €l ol X -
1
lim3x+5;6) lim B) lim El—J'r; r) hm(xcos }
Haiitu: -7 x=3 x5 x-5 X0 X x>0 x
Jloka3aTh HEMPEPHIBHOCTH (PYHKIIMU y=r B Touke X — 0 WM YCTaHOBUTH

XapakTep TOYKH pa3pbiBa PYHKIWHU B 3TOU TOUKE:

. sinx
sinx 6) y=1 ¢ ecnn x =0,
’ )1‘ ecnu x =0;

a)y=

B) y =

r)y: 2”II

1+2V/x

UccnenoBate ¢yHkuuio y=f(X) Ha HENpPEpHIBHOCTb: HAWTH TOYKU pa3pbiBa (YHKIUH U

orpenenuTh ux Tuil. IlocTpouts cxemaTnueckuii rpaduk GyHKIMH.

P+ 5, b=s 530, A 4 gy

|x=4 4

x+5 x x—-5 x x+4 x X— 4

X
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17. HccnenoBath (YHKIMM Ha HENPEPHIBHOCTh. B ciiydae ycTpaHUMOTO pa3phiBa
1

=Tl 2 e
JOOTIPEICTUTD (DYHKIIHIO IO HEMTPEPHIBHOM x

18. MccnenoBath (GyHKITMIO HA HEPEPHIBHOCTH. [locTponTh cxeMatnyHo rpaduk GyHKITUH.

—X, x<(;
f(x)= x*+1, 0<x<l
2, x>1

[IpencraBnenue doxnada 6 popme npeseHmayuu Ha TEMY:

1. BO3MOXHOCTh HWCHOJB30BAHUS TOHSATHI HENPEPHIBHOCTH (QYHKIUHM H  TPENEIOB
HIOCJICZIOBATENbHOCTH M (PYHKIMM B SKOHOMHYECKHUX HCCIICHAOBAHUSAX M SKOHOMHYECKUX
pacderax U B Ipo(heCcCHOHATBHON AEATETbHOCTH.

2. TlpumeHeHue pemieHus 1 MPUMEPOB 3a7a4 (BBEJCHUE B aHAIM3: TIPEJIeNl M HENPEPHIBHOCTH) B
UCCIICIOBAaHMSX M SKOHOMHYECKUX pacyeTax U B IPOPeCCHOHATBHOMN NEATETbHOCTH.

3. Bo3MOXHOCTH IpUHHMATh 00OCHOBAHHBIE SKOHOMHYECKHE PEIICHHS B Pa3JIMYHBIX 007IaCTIX
KHU3HEEATSIILHOCTH Ha OCHOBE HEMPEPHIBHOCTH (QYHKIIMH H MIPEIEIIOB ITOCIIEA0BATEIEHOCTH
¥ (pyHKINU NIPH PEHICHNH NPAaKTHYECKUX U UCCIIEA0BATEIbCKUX 3a7a4 B TAMOKEHHOM JeJIe.

Tema 4. luddepeHunanbHoe HCHUCTEHHE

Lenv 3anamus: N3ydyenne nuddhepeHuanrbHOr0 HCUNCIICHUS B IIEIISIX TPUMEHEHHS 3HaHUH B
cdepe SKOHOMMKH U YTIpaBJIEHUs JUId aHAJIM3a NOTEHIMala U TeHACHIMNA Pa3BUTUS POCCUNUCKOM U
MHUpPOBOW OKOHOMHK Ul PEHICHUS TPAKTHUECKUX W (WIM) WCCIEIOBATENbCKUX 3a/1ad B
npogeCcCUOHATILHOMN 1eATEIEHOCTH.

Komnemenyuu: OIIK-1 CriocobeH mpuMeHSTh 3HaHHUA B cpepe IKOHOMHUKH M YIPABJICHUS,
aHaJTM3UpPOBaTh MOTEHIMAT W TEHICHLUUHU pPa3BUTHS POCCHUMCKON W MHPOBOH HSKOHOMHK JUIs
peIIeHNs MPaKTHYECKUX U (M) HCCIIeI0BATEIbCKHIX 3a/1a4 B MPO(HECCHOHAIBHON A TETHHOCTH.

Tun 3anamus. TPAKTUYECKOE 3aHATHE

@opma nposedenus. yCTHBIN OTBET (B popMe JUCKYCCUM), pellieHne Keic-3a1a4

Ocnosnas mema (mubo npobrema) 0na o06cyxcoenus: BO3MOKHOCTH TNPUMEHEHUS
i QepeHInaIbHOr0 MCUUCIIEHUsT B cdepe SKOHOMUKHM W YIpaBICHUs HAa OCHOBE aHaJIHM3a
NOTEHIMajda M TEHAEHIMH pa3BUTHS POCCUICKOW U MHPOBOM 3KOHOMHMK, MpPHUMEHEHHE
TuQepeHINaTIbHOT0 UCYUCICHUS AT PeIeHHs TPAKTUYECKUX U (MJIH) MCCIEeI0BATEIbCKHUX 3a/1au
B IPO(eCCHOHATIBHON 1€ TEbHOCTH

Bonpocwt onsa ob6cyacoenus:

[IpousBonnas u quddepeHma.

[TpousBoaHas, ee GU3MIECKUN U TEOMETPUICCKUNA CMBICIT.
Huddepennman, ero reoMeTpuIecKHii CMBICII.
[TpubnmkeHHbIe BEIYUCICHHS C TIOMOIIBI0 qudpepennmana.
[Ipou3BoHas CyMMBI, IPOU3BEICHHS, YACTHOTO.
Tabmunoe nuddepeHupoBaHue.

[IpousBoHas cOXKHOU M 0OpaTHOM QyHKITHH.
HuddepennmmpoBanue GyHKIHH, 3aJaHHBIX HESBHO.
YpaBHeHHEe KacaTeNbHOU K TpaduKy (PYHKIIMH B TOUKE.
10 [TpouzBoaubIe u nudGepeHITHANTBI BHICIIHX MTOPSIIKOB.

11. Tlpunoxxenust qudpepeHInaIbLHOr0 HCUUCICHHS.

12. Beruncnenue npeaenon mo npasuiy Jlonuranis.

DO NG AW~
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13. OcHoBHbIe TeopeMbl AU HepeHInATBHOTO UCUNUCIICHUS.
14. YcnoBust Bo3pacTanus U yObIBaHUS (PYHKITUU.

15. DxcTpeMyMBl (QyHKIHH.

16. Touku neperuoa.

17. BeImyKJI0CTh ¥ BOTHYTOCTb I'paduka GyHKINH.

18. ACHMITOTHI.

19.  OO6mas cxema UCCIIEAOBAHMS U IOCTPOCHHUS TpaduKa PyHKIIUH.

20.  Hawubombinee n HaMMeHbIIee 3HaYeHUsT (DYHKIIMU Ha OTPE3KeE.

21.  DKOHOMMYECKHH CMBICI MIPOU3BOIHON U nuddhepeHnunana.

22. 3amaun nuddepeHITMaTbHOTO UCYUCICHUS ¢ SKOHOMHUYECKHM U YIPABICHUYCCKUM
COJIEp’KaHUEM.

23. Bo3moxxHOCTH TpUMEHSATH 3HaHWS B cdepe HSKOHOMHKH U YIpaBICHUA,

AQHAJIU3UPOBATh MOTEHIMAJ W TEHICHIMU pPa3BUTUS POCCUMCKOM W MHPOBOM 3KOHOMUK ISt
pemieHus: MpakTUYeCKuX W (WJIM) UCCIENOBATENIbCKUX 3a7ad MpodecCHOHATBLHON NESITEIbHOCTH B
TaMOKEHHOM JeIIC.

Kertic 3a0auu

_pt8
T2 s=p+0.5
1. OnBITHBIM IIyT€EM YCTAHOBJEHBI (YHKIMH cIOpoca P2 M mpemioKeHHs D,
rIe qus__ KOJIMYECTBO TOBapa, COOTBETCTBEHHO ITOKYIIAEMOTO W IPEIIaraeMoro Ha

MPOAAXY B CAUHUIY BPEMEHHU, P— LeHa ToBapa. Haiiru:
PaBHOBECHYIO LIEHY, IPU KOTOPOM CIIPOC U NPEUI0KEHUE COBIIAIAIOT;
AIACTUYHOCTH CIIPOCA U MPEAJIOKEHUS 1JIs OTOH LICHBI;

M3MEHEHHUE 10X0/a MPU YBEIUYECHNUHU LIEHBI HA 5% OT paBHOBECHOM.

2. 3aBUCUMOCTb MEX]y U3AEpKKAMU POU3BOACTBA Y U1 00bEMOM BBIITYCKaeMOi

2
X

IPOAYKIMH X BBIPaXKaeTCs @yHKHHeﬁB = XE . Tpebyercs:
OTIPENIeIUTh CPEAHUE U MPEIeNIbHBIE U3EPKKH ITPH 00BbeMe

IPOAYKLIMH x=0.5 YCIIOBHBIX €IMHHLL;
HaWTHU IACTUYHOCTD U3JIEPKEK IIPH BBIITYCKE NPOAYKIHH,

paBHOM X =1 u KI—S YCIIOBHBIX CIUHHUII.
3. IlycTh B KpaTKOCPOYHOM ILIAHE MPOM3BOACTBEHHAS (DYHKIIMS 3aBHCUT TOJIBKO OT

PP 3
YUCIIEHHOCTH TIEPCOHANIA U UMEET BH/I y=f(n)=6n"-0.20", 1.7 y — BBIIYCK MPOAYKIMH, & TN
— yucno paboraromux. ONpeneanTh YUCTEHHOCT EPCOHANA, IPH KOTOPOM BBIMYCK Y
JIOCTUraeT MaKCUMAIbHOTO 3HAYEHHS.

»

4. TIOTOK maccaxMpoB < BBIpaxKaeTcs GpyHKIHEH Y rae X - uaucnoxureneii, Y -
paccTosHUE MEXIy Topojgamu. HaliTn 4acTU4IHBIE MPOU3BOIHBIE M OOBIACHUTH UX CMBICIL
5. Jlns BBITyCKa HEKOTOPOTO TOBapa 0003HAYEHA IPOU3BOICTBEHHAS

dyHKImS S y) = 200 + 10y — 2% + 40* + 3wy, rie X uY - paxrops

npou3BoAcTBa. O003HAYHTH: a) 3aKOH U3MEHEHHS TIPOU3BOICTBEHHOM (PYHKINH; O)
ANIACTUYHOCTH (PYHKITUH 10 KXKAOMY (PaKkTOpy; B) KOA(D(UIIHMEHT STaCTUYHOCTH IO

daxTopam npu x =1 y = L



6. Ilycts mpousBoAcTBeHHAS (DYHKITUS

7.

8.

9.

20

— 9.2 S P 3 -
z 2x y+ 31“‘1; T roe v - 3aTpaThl JKUBOTO

E(z) , E(2) |

Tpyaa, Y. 3aTpaThl aBTOMaTU3UPOBAHHOM paboThl. Halitn

TOYKE (1’ 1)

Nmeer npanHble npo neny Hedgtu ¥ (geH. ea) M uMHAEKC akiuil He(TAHBIX

xommanuit Y (mew. en):
x 17,28 | 17,05 | 18,30 | 18,80 | 19,20 | 18,50

537 224 530 535 360 552

Y

[Ipeamonaras, 4To MeXIy IEPEMEHHBIMU X | Y CYILIECTBYET JIMHENHAs 3aBUCUMOCTD

HAWTH SMIIAPHYHYIO HOpMyITy BUIA ¥ = ke b ! HCIIONB3YS METOJ HAMMEHBIINX

KBaJ[PaTOB.

T T, )
dupMa U3roTOBISIET 1BA BUAA TOBApoB | w2 wm mpogaeT ux no neHe 1000 pybneit u
800 py0bneit coorBeTcTBeHHO. OOBEMEBI BBITYCKa TOBAPOB Q1 u Qz‘ @OyHKIMS 3aTpaT

= 2 2
UMeEET BU: ¢= 2Ql * 2QlQ2 * Q3 " Haiitu Takue 3HaueHUI Ql " QE’ 0 KOTOPBIM
npuOBLTb, IOTYYeHHAS PUPMON, MaKCUMaibHast. HalTi 3Ty npuObLIb.
Haiitu cpeHIo0 1 npeaenbHy0 BRIPYUYKY (UPMBI IIPH JTMHEHHOM yOBIBAIOIIEH KPUBOH
crpoca. KakoBa »macTHUHOCTE CIipoca 1o IIeHE B CPEeIHEH TOUKe KpUBOU cripoca?

10. Ha HauanpHOM 3Tare Mpou3BOCTBA (UPMa MUHUMU3HPYET CPEIHUE U3CPIKKU, TPUYEM

(‘=("{q]=ZUU+IUq—I—q"' .
(YHKIUS U3TEPIKEK UMEET BHUL 2" . B nanbHeiileM LieHA HA €UHUILY

TOBapa ycTtaHaBiuBaeTcs paBHoU 50 y. e. Ha ckonbpko exuHMI] TOBapa hupMme ciaeayer
YBEJIMYUTH BBIMyCK? Ha CKONBKO U 3TOM U3MEHSTCS CPEeIHNE U3AEPKKU?

11. Haiitu iponsBoanyto Gpynkuuu y = x * — 3x 3 +2x — 1.

=] 1
y=Vitg-gto
z=x" (2—§+ 3x2)

y= g -5x
v =In(x*—-2x?+5)
¥ = arcsin 5x

2x3

tgx

v = arccos®(4x +5)

arccosy
flx) = x4l
y=(1+5x)°
v =Incos3x.
y=x33%
y=VZ2+x*%
y = sin x*

y = cos? x.
y =27 — arctgr
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L 1
f{J} - \//? -
flx) = (b — 3) - 2°
12. Haiiti TaHreHC yrila HakjOHa KacaTeabHOM K rpaduky ¢(yHkmuu Y = ' — 2 g Touke

Irp = {]_

=2

. 3 _ -
13. Touka OBUXKETCS MO 3aKOHY x(t) " — 3t Yemy paBHa CKOpPOCTH B MOMEHT BPEMEHH

t =1
2 i " J—
14. 3amucaTh ypaBHEHHE KacaTenbHoii K rpaduky ¢pyakuun ¥ = £ 1L g pouge 2o = €.
o . =g )
15. YpaBHeH e ABIKeHNs MaTCpPHaNbHON Toukn Baomb oc nmeet pug S(E) = —0. 587 +1 42

(m). Haiitu yckopenue a(t) rouku B MoMenT Bpemenn b = 2 ¢.
16. Hatitu  yronm, KOTOpeIA o00OpasyeT C OCBIO X  KacarempHas K  rpaduky

y = 1 sin 3x,

byHKIUN 3 npoBeJieHHas B Touke X = 0.
a.

17. Tlokaxxure, 910 (PYHKIHS yzf(x), 3aJjaHHass HESIBHO BBIPAKEHHUEM 2+2X=ln(2 y+3),
oy 2_
YIOBIIETBOPSAET YPAaBHEHUIO Y; (2}'4’3)'2(}”) _0.

—X
18. UccnenoBars GpyHkimioo ¥~ X€  ma MOHOTOHHOCTB.

y=x5-|-x3-|-1.
.'JCE
y== —-3In(x-2).

20. UccnenoBaTh HAa MOHOTOHHOCTB (DYHKIIHIO 2

y = 2x3—15x°+ 36x + 1.

21. MccriemoBath Ha SKCTpEeMyM (DYHKIHIO

19. UccnenoBaTh HA MOHOTOHHOCTh (DYHKITHIO

y=In(x—2)+In x.

22. VccnenoBaTh Ha SKCTpEMYM (YHKIIUIO
x2-6x+9

y:

23. HccnenoBath Ha SKCTPeMyM (DYHKIIHIO x—1
y=xe *
24. VccnenoBath (hyHKIIHIO Ha BBINYKJIOCTh ¥ TOUKH TIeperuoa.
¥
=xe "
25. Hatitn acumntoTsl rpaduka GyHKIuu Y
¥
=xe
26. IlpoBecTu MOIHOE UCCIIEOBAHNE (PYHKIUU y U TIOCTPOUTH ee rpauk.
27. Haiitu HauOoJIbIIIee u HalMEHbIIIEe 3HAYEHUS HETPEPBIBHOU

y=x3—3x%—45x + 225

yzxg_-ilx.

byHKIIUN Ha otpeske [0; 6].

28. [loctpouts rpapuk GyHKIMH



x%2-9
= .2 _ 4
29. Tloctpouts rpaduk GyHKIIUN Y X 4
x
==
30. HaiiTu yacTHBIC IPOU3BOIHBIC (PYHKIIHIA: a) Y,6)z=x"
31. Haittu k0>(UIHEHTHl 3IaCcTHYHOCTH 110 X U -+ Npou3BOACTBEHHON (yHkmuun Ko66a-
Hyraaca =~ %% "V g rouke (Yo Y0).

3 2 z
32. Haiitu Bce ‘-I?CTHI)IG IIPOM3BOIHBIE BTOPOTO Mopsaka oT (yHkumii: a) ==+ ¥ +35x ¥

33. Haiitu YaCTUYHBIE IIPOU3BOAHBIE GbyHKIHN IBYX IIEPEMEHHBIX
z=xy -3 +2-1. z=In(x* —9y*). z=x  z=21"— xe’

7 ; 2= +Jx2e

2

. 1574 i1
z=x"—axy + 2y. > - [(1
34, y y Haiiti ol B TOUKE ﬂ({( 1’ 3) B HAIIpaBJICHUC \/E \/E

= A _ 2 _ 4,2 .
35. Ilycth z2=4 - Yy u ‘Mr(l’ 2} " Haiitn grad z B TOYKE M 1 HapHCOBaTh
ATOT BEKTOP.
4
Z - A &
36. VY ouka M (_1’ 2)‘ HaiiTn n30kBaHTy, KOTOpasi IPOXOAUM YEPE3

grad z

x==1"

y=2

JAHHYIO TOYKY M 51

z=x"—xy+y +9x -6y +20.

37. UccnenoBaTh Ha KCTPEMYM (PYHKIIHIO

z=y\/;—y2 —x+6y-

38. HccrnenoBath Ha 3KCTpEeMyM (YHKIIHIO IBYX MEPEMEHHBIX

z=x"+8y’ —6xy+1.

39. UccnenoBath Ha SKCTpeMYM (YHKIUIO ABYX IEPEMEHHBIX

Tema S. UnTerpajibHoe HCYHCTICHHE

Lenv 3anamus: V3yueHne HMHTErpajlbHOTO MCUYHMCICHHMS C LEJIbl0 INpUMEHEHHs B cdepe
SKOHOMHUKH U YIPaBJICHUS, aHAJIM3a MMOTEHIMANIA U TEHICHLUHUW PAa3BUTHS POCCHUCKOM M MHUPOBOM
SKOHOMHK JUIsl pEIIeHUs] MPAKTUYECKUX U (MJIM) UCCIIeAOBATENbCKUX 33134 B NMpodheccHoHaNbHOM
JIESATEIbHOCTH.

Komnemenyuu: OIIK-1 CrniocobeH nmpuMeHSTh 3HaHUA B cpepe S3KOHOMHUKH U YIpPaBJICHUS,
AQHAIM3UPOBATh MOTEHIMAT M TEHACHLIMHU DPAa3BUTHUS POCCUMCKOW M MHMPOBOW HKOHOMUK IS
peleHHs IPAKTUYECKUX U (WJIN) UCCIIE0BATENbCKUX 3a/1a4 B MPO(PECCUOHATIBHOMN 1EATEIbHOCTH.

Tun 3anamus: IPAKTUIECKOE 3aHATHE

Dopma npogedenus: yCTHBIN OTBET (B (hopMe TUCKYCCUH), PEILIEHHE MaTeMaTUYECKUX 3a1a4

OcHnosnas mema (nubo npobrema) ons obcysxcoeHus: Bo3MOXKHOCTh NMPUMEHEHHUS] OCHOB
UHTErpajIbHOTO UCUUCICHHS B c(hepe SKOHOMUKHU U YIPABICHUS, aHAIN3a MOTEHIIMANA U TeHICHIINH
pa3BUTHA POCCUHCKOM M MHMpPOBOW HSKOHOMMK ISl pEUIEHWs] MpakTUYecKux U (win)
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HCCICIOBATCIIbCKHX 3a1a4 B HpO(l)eCCHOHaHI:HOfI ACATCIIBHOCTH.

Al

o

10.

11

15.
16.
17.
18.

Bonpocul 0na 06cyarcoenus:

[TepBooOpa3zHas.

Heonpenenennslii uHTErpas.

WHTerpanst OT 37eMeHTapHBIX (PYHKITHIA.

TabnuuHoe HHTErpUPOBAHUE.

OcCHOBHBIE METOJbI MHTETPUPOBAHNUS: 3aMEHA MIEPEMEHHON M MHTETPUPOBAHUE 10 YACTSIM B
HEOIIPE/IETICHHOM UHTETpaIe.

WuTerpupoBaHrie HEKOTOPBIX KjaccoB (yHKUUN (paluoHaNbHBIE, HPpPALUOHAIBHBIE,
coJieprKalliie TPUTOHOMETPUUECKHE BBIPAXKECHNUS).

WuTerpupoBanue GyHKIUN KOMITJIEKCHOTO IEPEMEHHOTO.

OnpeneneHHblii THTETPAT U €r0 IPUII0KEHHUSL.

OnpeneneHHblil THTErpall.

I'eomerpudeckuii 1 (PU3NIECKUN CMBICT MHTETpaa.

. ®opmyna Hetotona-JleitOnura.
12.
13.
14.

MeTtozp! 3aMeHbl IEPEMEHHON U MHTEIPUPOBAHUS 110 YaCTAM B OIIPEJIEIICHHOM UHTETpaJIe.
[TpubnmxeHHOE BHIYUCICHUE OTIPE/ICTICHHOTO HHTErpaja (MEeTo A Tpaneui 1 mapadod).
Brruucnenne miomaneil miockux GUryp, AIUHBI JyTH, 00bEM U IUIOLIalb MOBEPXHOCTH TEI
BpallleHHs.

DKOHOMHYECKUE MPUIIOKEHUS ONIPEIETIEHHOTO MHTErpaa.

Hecob6ctBennsie unterpaist 1 u 2 pona.

3asauu MHTErpaJbHOTO UCYUCIIEHUS C 3KOHOMUYECKUM U YIIPAaBIEHYECKUM COACPKAHUEM.
Bo3moxHOCTH MpUMEHSATh 3HAHHUA B cepe SKOHOMUKU M YNpaBICHHS, aHAIU3HPOBATh
NOTCHIMAI M TEHACHLIUU DPa3BUTUS POCCUMCKOM W MHUPOBOM HIKOHOMHUK Ul PELICHUS
NPaKTUYeCKUX W (WJIM) HCCIEOBATENbCKAX 3a7ad NMPOo(ecCHOHANBHOW JEATEIEHOCTH B
TaMO>KEHHOM JIeJIe.

Mamemamuueckue 3(10611114
j\/;dx (l’ e 5)?0,’.’,‘( , IS (33’7 - 4)2 d.’X" v[:_;

f{5cosx+2—3x2+l—
X

xdx J. dx
5x° —36

64&51‘2, ’
4

) g

x +1

Haiitn I/IHTeraJ'IBI

J.\/ —36x” I\/am’- 5
fe23/x - F +4’)dx

I(gﬁﬂ)d)‘ I.'-—P )za’.t J—dx

Haittn wmHTETpamsl

Ing xdx
. jln xdx
Haiitu  uHTErpanbl, MCIONB3ysS METOA MHTETPUPOBAHUS IO  YacCTAM ,
- » 2 -~ 2x
I,‘f 51N S.Ydt J.(.I + 3.1_ — :]')lr.‘f : dx I.l' arc Lg .1'(3."[' jg“ coshxdxy
j dt‘

Haiitu wHTETpaNbl, UCMONIB3YsT METOJ 3aMEHBI IIEPEMEHHON (METOJ] TTOICTAHOBKH ) 2+ \/I,
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j dx
4 3,+\’/;t_

5. Haiitu wHTETpanbl, UCHOJb3Yysl METOJbl WHTETPHUPOBAaHMUS (DYHKIUH, KOTOPBIE COACpIKAT

dx

KBaJpaTHbIH  TpexwieH B npodu

I I x+3
V2-6x-9x% “x'+4x+10

3HaAaMCHATCIIC

dx

r +4x+8
9

J' X ;— 3 f\'
—2r -

,Z‘_*r - 3 ) anl Bas ,__
v —2x+2 J-z.x +5x -8 A J-r +-ﬁi;\ 2r+1d

6. Haiitu naTerpabl 42t -8x (=1 (x+2)

7. HaliTu uWHTErpaybl, HCHOJb3Ysl METOIbI

, . 2x
ISiIlSIC()S?.I'dI I-‘illl?x.‘ﬂrl?dx I

TPUTOHOMETPHUYECKHE (DYHKIIUU , .
dx

- c
in® reost xdy |sin” xdx : : 5
an x cos” xdx _[ '[4—3(:05" x+5sin® x _[tg xex

b

+’t

UHTEIPUPOBAHUS BLIpaxceHHﬁ,

coJiepKaIue
dx

2s8inx —cosx
9

8. Haiitn HWHTCIpaJibl, UCIIOJIB3Yysl MCTOAblI MHTCTPUPOBAHUA BLIpa)KeHHﬁ, KOTOpPBIC COACPIKAT

IW& ij A —xtdx

16

=5

MppaIMOHAIEHOCTh
9. HaiiTu HeonpeieleHHbIe HHTErpanbl. [IpaBUILHOCTL MONYYEHHBIX PE3YJILTATOB HPOBEPHTH
xdx x+18)dx
suepermmposarmen 1) [ 2)j-£—————2———- 3) [ (3 —x)cos xdx.
2
7+x -12
10. BbuucauTh onpeaesaeHHbii HHTerpa J VX + 2dx .
2 X
© dx i[ . X i dx
'[7 sin —dx j—}
11. Beruncnuts  wuHTErpan -1V Sx +4 , 0 2 CRVES

b

[ e TR ML 2
x+x’ Jg F“ ji Jx 127
1 3 3+3(x=2) I+ 2+ Cosx
. 1 1

10

I(x+1—})sin 5xdx jarcsin;rdx J.r arctg xdx Ilnzxdx
1

0 0 ]

2 b 3

12. Berauciauth YTO OrpaHUYE€Ha JIMHHUSIMU Y

Ox.

miomaau  (GUrypsl,

OCBhIO

13. Berauciuts miomany durypsl, uto orpanudena muausmu ¥~ VY g ¥ T

4—rny
~1) 4 B(5; -8).

14. Berurcnurs mwiomaan GUrypel, 4To orpanudeHa JuausaMu Y
3

15. BelyucinuTh AuHy Ayrd napadoibl Y= (.‘t‘ o

16. Boruncaute 00beM Tena, OOpa30BaHHOTO BpPAILICHHEM OKOJO OCH

2 .
1) MEXIy TOUKaMHU A(Z;

?(x3+Ddx

P x4 -x”

3

= In x, :r=!H

)

Xt — 2.

¢burypsl, 4TO



17.

18.

19.

20.

21.

22.

23.

l.
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=4, x=1Lx=4,y=0.

OrpaHHYeHa JIMHUAMU
Beruucnaute 00beM Tenma, 0O0pa30BaHHOTO BpAIICHUEM OKOJIO OCH Ox ¢burypsl, 4TO

20+ 2y—-3=0.

OrpaHn4cHa JIMHUAMU Qy -

Beruncnute 00beM Tenma, 00pa30BaHHOTO BpPAIIEHHEM OKOJIO OCH Y burypsl, 4TO

— an? = a
OrpaHH4CHA JIMHUAMHA Y X n Y X
T odx
]
Bbruncauts uarerpan i * 1w yeranoButs ero pacxomsummmes.
¥
X f..
_[ e*dx
Berauciutsp = WM YCTAHOBUTB €0 PACXOXKICHUE.
H(Jf"i + 1’ Ydxdy
BbI4uCIUT JBOMHOIM MHTErpa « ecnu obnacts O orpanuuena
1
y= —xy=xx-A4
JIAHASIMH 2 DTOT e HUHTerpal BBIYHUCIUTH, 3aMCHUB TMOPSI0K
MUHTCTPUPOBAHHSI.
o o H(;r:’-#yx)da, o,
BBrauciuTh IBOMHONW HWHTETpA - eciM 00J1acTh WHTETPHUPOBAHUS SIBJISICTCS

y=0;x=2y =x/2,

TPEYTroJbHHUK, KOTOPBIN OrpaHUYEH MPSMBIMH -

— -2 -~ _ =
Haiitu miomans GUryphl, 4To OrpaHuueHa IuHuAMu J 4 -2 3x -2y -6=0,,
MOMOIIBIO ABOMHOI'O HHTETrPAJIa.

UwrcThle HHBECTUIINY 3aaHbl (yHKITUECH fity = 7000 O003HaYNTE:

a) MPUPOCT KamuTana 3a TpU roja;

0) TepMHH BpeMeHHU (B rojiax), Iocjae KOTOporo nNpupoct kanurana ckiaagsizaet 50000.
Haiitu cpennee Bpems, NOTpayeHHOE HAa OCBOEHHE OJHOIO M3JENUS B MEPHUOJ OCBOCHUS

_x, =100 =121
t=ax?"

0 Kk Y u3genui, eciau (yHKIUS TEPeMEHHOW 3aTpaT BpPEeMEHU Ha

a = ﬁﬂﬂjb = 0,5.

IlycTh cpemHee 3HAYEHHs 3aTpar K(x) = 3x* + 4w 4+ 1, BBIPAKEHHBIX B JICHEKHBIX
eIMHUIaX, eciu o0beM mpoaykuuu X m3mensercs or 0 mo 3 eamHun. Ykazatb 00beM
OPOAYKUUHM, TPU KOTOPOM 3aTpaThl INPUHHUMAIOT cpeaHee 3HadeHue. O003HAUNTH
JUCKOHTHYIO TIpUOBLIL 3a TpU TOJa IO TIPOLIEHTHOW cTaBke 8%, eciau 0a3oBbIe
KaIlUTAJIOBJIOKEHHS cOCTaBMIIN 10 MIIpJT IEHEKHBIX €IUHMII.

CkopocTb  W3MEHEHHMs  3aTpaT M  J0XOJa €ro  JEATeNbHOCTH  O0O3Ha4yaeTcs
popmymnamu: Vi) =5+ 267 u D'(6) =17 -7 e V u D U3MEPSITUCDH
MWUIMOHAMH pyOJei, a 4 u3Mepsiin  rogamu. O003HAuMTh, KaK [JOJT0 MpEearpusTue
OBUTO TPUOBUTEHBIM M HAUTH OOIIYIO IPUOBLTb, KOTOPBIA OBUT MOJYYEH 33 3TO BpEeMSI.
Cmpameeus pazeumus. KommaHus AODKHA BBIOpAaTh OJHO W3 BO3MOXKHBIX CTpaTeruit
paszButus: 1) Baoxuth 10 MaH pyOiiell B HOBoe 000py/IOBaHUE U MOJMYYUTh 3 MIIH pyOmeit
OpuOBUIM KaX10ro roja Ha npoTsbkeHuu 10 ser; 2) 3akynuth Ha 15 MuH pyOunieit Oonee
COBEpIIEHHOE O000pyZ0BaHHE, KOTOPOE IIO3BOJIUT MOJNYyYUTh 5 MIH pyOsed mnpuObLTH
€XKEroJH0 Ha HpoTsbkeHHH 7 jeT. Kakyro cTpaTeruto Hy»HO BbIOpaTh KOMIIAHHMM, €CIU
HOMMHAJILHO y4€THas exerosaHas ctaBka 10%.

U3TOTOBJICHUE U3JIEITNI rie
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Tema 6. O0bIkHOBeHHBbIE T epeHIHATbHbIC YPABHEHUS

Llenv  3amamus: W3yuenune MeTonoB pemeHus audQepeHnaibHbIX ypaBHEHUNH U
BO3MOXXHOCTH NPUMEHEHUS TOJTYYCHHBIX 3HAHUM JUII 0OOCHOBAaHUS 3KOHOMHMYECKHX DPELICHUN B
pa3IM4YHBIX 00JIACTAX KUIHEACATEILHOCTH U B IPOPECCUOHATHLHOMN IEATEITLHOCTH.

Komnemenyuu: YK-9 CnocoOeH mpuHUMaTh 0OOCHOBAHHBIE KOHOMHMYECKHE DPELICHUS B
pa3IM4YHBIX 001aCTAX KUIHEAEATSIHHOCTH.

Tun 3anamusA.; TPAKTUYECKOE 3aHATHE

Dopma npogederusi: pelicCHRE MaTEMaTHYECKUX 3aa4

Ocnoguass mema (b0 npobaema) 0131 06cyxucoenus: (OCOOCHHOCTH TMPUMEHEHHS

i depeHIraIbHBIX YPaBHEHUI ISl PEIICHUS IPAKTUIECKUX M UCCIIC0BATEILCKUX 3a/1a4 B

npo¢eCCHOHATBFHON AEATEIBHOCTU M B PA3JIMYHBIX 00IACTAX KU3HEACATCIBHOCTH.

Mamemamuueckue 3adauu

1. JlaiiTe OTBETHI HA MPEIJI0KEHHBIE BOITPOCHI

— Jlatb onpenenenue nuddepennuanpaoro ypasaenus (1Y) mepBoro nopsaxa.

— TlpuBectn npumepsl JIY B pa3IuuHbIX 00JIaCTSIX HAYKH.

— Kak npoBepuTts pemenne nuddepeHnaibHOro ypaBHeHUS ?

— Uro Ha3zwiBaeTcsa o0mum pemieruem [V ?

— U3noxuth MeToauKy pemieHus 3agaun Komm.

— 3anucatb OCHOBHbBIE BUIbI [IY ¢ pa3ngeneHHbIMM W pa3AesIOIIMMUCS I[EPEMEHHBIMU,
U3JI0KUTh METOJIUKY X PELICHUS.

— Jlatp onpeneneHue oOIMMUM U YaCTHBIM perieHusM [[Y nepBoro nopsiaka.

— JlaTb onpeneneHre U U3J10KUTh METOUKY peleHus onHopoaHoro /1Y nmepeoro nopsiaka

— JlaTeb ompedeneHuE W UBJIOKWATh METOAMKY pelIeHus JuHEWHbIX JIY mepBoro mnopsiaka
(moacranoBka bepuynnu u meron Jlarpanxka).

— /[laTtb onpeneneHue U U3I0KUTh METOAUKY pelIeHUs ypaBHeHUs bepHyu.

— /Jlatb ompeaeneHue W U3JIOXKUTh METOJMKY pEIICHHS YpPaBHEHHMM B  MOJHBIX
muddepeHnmranax.

— IlpuBectu npumepsl 1Y Hepa3pelIeHHbIX OTHOCUTEIBHO TPOU3BOIHOM.

— M310%uUTh OCHOBHBIE IOHATHS U onpenesieHus Y BbICIIMX NOPSAKOB.

— HM31n0uTh METOAUKY MHTEIpUPOBaHU [V, NOMyCKAOIIMX TIOHUKEHUE TIOPsIKA.

— JHate onpenenenue auHelHoro J[Y ¢ nepeMeHHbIMU KO3 HUIIEeHTaMHU.

— 3anmcarb OJHOPOAHOE U HeogHoponHoe JIY Broporo mopsiika ¢ TNEPEMEHHBIMU
KodpUIIMEHTaMH, UX O0IIMEe U YaCTHBIC PEIICHUS, 1aTh MOSACHEHUSI.

— 3anucarthb auUHEHOE ogHOpOoAHOE /Y BBICIIETO MOpsAKa C MOCTOSHHBIME KO3 puiineHTamu.

— H310%HUTh METOIUKY MOIYYEHUS XapaKTEPUCTUUECKOTO YPAaBHEHHSI 1 €70 KOPHEH.

— 3amucaTh BUJ YaCTHBIX M OOIIMX PEUICHUH JTUHEWHOro oJHOpoaHoro Y s pa3mudHbIX
KOpPHEH XapaKTEpUCTUYECKOTO YPAaBHEHHSI.

— JlaTe ompeneneHue JIMHEHHOMY HeoaHOpoaHOMY [IY BbIcHIEro mopsiika ¢ MOCTOSSHHBIMH
K02 puLreHTaMu, 3anKucaTh 3TO ypaBHEHHE.

— CdopmynupoBath TeopeMy 00 001IeM pemieHnH HeOAHOPOJHOTO JuHeHoro /Y, 3amucaTth
o01iee perieHne Takoro ypaBHEHUSI.

— Kakumu aBymss mMetogamMu MOXKET OBITH OMPEIEICHO YaCTHOE PEIICHHWE HEOIHOPOIHOTO
nuHeHoro JIY ¢ mocTosSHHBIMU KO3 QUITUEHTAMU?

— Yro HazweIBaetcs cucremoit J[Y?

—  Muddepenuuanbupie ypaBaenus (1Y) mepBoro mopsiaka.

— TlpoBepka pemenus qudpepeHnnaiIbHbIX YPaBHCHUN.
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— Cocrasnenue IY cemMencTB KPUBBIX.

— Havanehsie ycnoBust npu pemienuu nuddepeHnnaibHbIX ypaBHEHUH.

— EpuncrBennocts pemenus 3anaun Ko mist quddepeHinanbHbIX ypaBHEHHH.

— JY ¢ pazpensromumMucs nepeMeHHbIMU.

— Opnopoansie /Y nepBoro nopsiaka.

— Jluneiinpie JIY mnepBoro mnopsaka (METOA BapHalUW IPOU3BOJIBHOM ITOCTOSSHHOW, METOJ
MOJICTAHOBKH. ).

— VYpaBHenus bepHyiuim.

— VYpaBHEHHs B OJTHBIX AuddepeHIranax.

— JuddepeHuunanbHble ypaBHEHUS BBICITUX MOPSIKOB.

— 1V nomyckarolye MOHMKEHUE MOPsIKa (pa3NuvHbIe CIy4an).

— Jluneiinbie ogHopoanbie /Y BTOpOro nmopsiika ¢ HOCTOSTHHBIMHU KO3 QUITMEHTaAMU.

— JluneitHble HeogHOPOIHBIE Y BTOpOro mopsiika ¢ MOCTOSHHBIMU KO3 PUIIMEHTAMHU.

— 3agaun Tembl «/uddepeHuuansaple ypaBHEHUS» € SKOHOMHUYECKHUM M YIPABICHYECKUM

COZIEpPIKAHUEM
d—y=3x‘7dx
2. Pemmnts auddepennmanibHoe ypaBHeHue: Y , YIOBIIETBOPSIOIIEE HAYAILHOMY
?| =2,
YCIOBUIO Fx=o

3. Pemmts nuddepennuansHoe ypasHenue x (y + 1) dx — (2 + 1) ydy = 0.
4. Haiitnu uactHoe pemenue nuddepeHnuansuoro ypasHenus (I + x?) dy + ydx=0,
YIOBJIETBOPAIONIEE HaYaIbHOMY yCI0BUIO y (0) = 1.
. =y’
5. HaiiTu pelenre 0JHOPOIHOIO YpPaBHEHHS x*—2xy
Y =X

6. Pemuts quddepeHnuanbHoe ypaBHEHUE X

y - yigx=—ro, y
7. Haiitm yacTHOoe pemieHHe JOUPPEPEHINATHPHOTO  YPaBHEHUS cosx KOTOPBIH

YAOBIIETBOPSIET HAYAIbHOMY yclioBUIO y (0) = 0.
8. Haiitu o6miee pemenne auddepeHnuansHoro ypapaenus xy' +y =7 In x.

df}— +I+x
dx Y ’
£=—4y—3z+2x,
9. IIpouHTErpHpOBaTh CUCTEMY \|4X
dx, _ 7x,+x
dl‘ 1 2
dﬁ:—)x,—.ﬁx_,.

10. Haiitu o61iee pernieHne cucteMbl L de
11. Haiitu obOmee pemenne audQepeHnaIbHOro YpaBHEHUS M YacTHOE pEIICHHE,

YOBJIETBOPSIOLIEE Ha4yaJIbHOMY YCIJIOBUIO y=Yo0 npu X=X0:
T

y'sinx—ycosx=1, y,=1, x, =5

12. Haiitu obmee pemenue audQepeHnaIbHOro YpaBHEHUS M YacTHOE pEIICHHE,
" ! !/
YZIOBIETBOpsioLIee HauanbHbiM yerosusaM: ) xInx =y"; y(e)=e—1; y'(e)=1.

13. Hatitu ob6mee pemienne AudQGEepeHIMATLHOTO YPaBHCHHMST H  YacTHOE pEIICHUE,
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YAOBJICTBOPAIOLICC Ha4daJIbHBIM YCIIOBUAM:

y'=5y"+6y=2cosx; y(0)=3; y'(0) :%.

Haiitu oGmee perienue cuctemsl 1u¢hepeHInalbHbIX YPaBHEHHIM:

X1
—=12x; +5x,,
di 1 2

a,x72 = 5x1 + 12XZ .
dt

3MeHeHne IPOU3BOIUTENLHOCTH MPOU3BOJICTBA 3a1aeTcsa QpyHkumuei z = 32 - 2795 rpe t-
BpeMs B Mecsmax. Halitu o0beM MpoIyKIMH, TMPOU3BEACHHOM: a) 3a MEPBBIM Mecslr, 0) 3a
TPETUN Mecsll; B) 3a IIECTOM Mecsll; I') 3a MOCJIEIHUM MeCsI] Trofa, cuuTas OT Haydaa
BHEJIPEHHUS OT pacCMaTPUBAEMOT0 TEXHOJIOTHYECKOIO Mpolecca.
Haiitu 00beM BbIlycKkaeMO# MPOIYKIMHU 32 TSTh JIeT, eciau B pyHkuu Ko66a-/lyrnaca

A(t) = e ;L(t) = (t+1)%K(t) = (100-31)%

ay =1;a=1; B =y = 0,5 (- Bpems B rogax).
[Tocne cbopa 100 KOMIBIOTEPOB OKa3ajloCh, YTO B JajibHEWIIEM Bpems yObIBaeT B
cootseTcTBHU ¢ (opmynoii y = 15x !4, Haiitu Bpems, xotopoe morpebyercs s cOOpKH
emie 20 koMmbrOTepoB (T. €. ¢ Homepa 101 1o Homepa 120).
Haiitu BpIArpeI NOTpEOMTENEH M BBIUTPBIN ITOCTABIIMKOB, €CIIM OBLIO YCTaHOBJIEHO

p=116— x? p=-x+20

pBIHOYHOE paBHOBecWe: ~ . . = 3
CkopocTH W3MEHEHHS U3JCPKEK M J0XOAa BO BPEMEHH HWMEIOT CJCIYIOIIUH BHI:

C(t)=2+¢,R () =17 = 2t QppenenuTs, KOra MPOM3BOACTBO CIEAYET OCTAHOBHUTD.
HBeCTOp HAMEpPEeH HENPEepHIBHO BKJIAJBIBATh CPEACTBA B  PAsBUTHE (HUPMBI IO
IMPONU3BOACTBY M€6€J‘II/I B TCYCHHUC Tpex JICT, B COOTBCTCTBUU C 3aBUCHUMOCTBHIO

I (tj = 10(1 = tjr rae I(t) — romoBoii 00beM BKIJIAJBIBAEMBIX CPEJICTB B MIH. py0. Ha
MOMEHT BpeMeHHU t B rojiax. HaiiTu yBennuenue kanutaia GupMbl 4epes Tpu Toja.
CroumocTs uMylecTBa B MIH. py0. B TeueHue 2021 r. u3MeHsieTcsl B COOTBETCTBUU C

sasucumoctsio £ = 290 + 50 Vi ,rnet=0Ha | suBapsa 2021 r. ut=1 na 1 sauBaps 2022 r.
Beruuciute BenmuuuHy Hajgora Ha uMmymiecTBO ¢upmbl 3a 2021 r., ecnum koddduimeHt
Hanoroo6moxenus pasex 0,005.

Onpenenutb 00BEM MPOAYKIMH, TPOU3BEACHHOW pabovMM 3a TpeTud yac pabouero mHs,
€CJIM TIPOU3BOJUTEIBHOCTD TPyAa XapakTepusyercs ¢pynkuueit f(t) = 3/(3t +1) + 4.
Onpenenuth 3amac TOBapoOB B MarasuHe, oOpa3yeMblil 3a Tpu IHS, €CIM MOCTYIJICHUE
TOBApOB Xapakrepusyercs ¢pynkuuent f(t) = 2t + 5.

B ycnoBusx HeHacHIIIAEMOCTH pbIHKAa HAaTH O00bEM NMPOM3BOJCTBA MO HCTEUEHUH IIECTH
MecsIeB, Tpu HopMme uHBecTUlui m = 0,6, nmpogaxuoit nene p = 0,15 (nen.en) u [ = 0,4,
€CJIM B Ha4aJIbHbI MOMEHT BpeMeHHu 00beM npousBoactsa Y0 =y (0) = 24 (nen.en).

M3BecTHO, uTO pocT 4ymcia y = Y (t) skurenedl HEKOTOPOro pailoHa OIMCHIBAETCS
dy 0,2y
—_——m = .
—(m—y)

ypaBHeHHeM dt rIe M — MaKCHMaJlbHO BO3MOXKHO€ YHUCIIO KHUTENeH ais
JAHHOTO paiioHa. B HayanbHBII MOMEHT BPEMEHM YHUCIO JXKHUTenel coctaBisuio 1% ot
MakcuMaiabHOro. Yepe3 Kakoll NpPOMEXYTOK BpeMeHM OHO cocTtaBuT 80% oT
MaKCUMaIbHOTO?

Haiitu ¢ynkuuro cripoca y = y (p), €Cu 3J1aCTUYHOCTh Ep TOCTOSIHHAS W 3ajjaHa 1IeHa P
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IIpU HEKOTOPOM 3HaueHuU crpoca y: a) Ep = - 1/2, p=5 npu y=2; 6) Ep=—3, p=2 npu y=27.
27. @yHKIMH CIIpOca U MPEIIOKEHUSI HA HEKOTOPbI TOBAP UMEIOT COOTBETCTBEHHO BUJ]
dp
y=50-2p- 45;
dp
x=T70+2p-=5 I
HaiiTu 3aBHCHMMOCTb PaBHOBECHOH IIeHBI OT BpeMeHH, eciu p(0) = 10, u omnpenenurs,
SIBJISIETCS JIM PABHOBECHAS LIEHA YCTOMYHUBOM.
28.T'ocynapcTBO pemmio OKa3aTh MOJJIEPKKY OCTAHOBHBIIEMY IMPOU3BOJACTBO MPEANPHSITHIO-
0aHKpOTy. B TedueHue roma Ha cueT MpeAnpusATHS HENPEPHIBHO OyIyT MOCTYNATh JICHEKHBIC
CpelCTBa, MPUYEM KPU3HCHBIM YIPaBIAIOMIMUNA MOXET BBIOpaTh OJHY M3 CXEM
TOCIIOIJICPKKH: JTHOO TIEPEUUCIICHHBIE CPEJICTBAa PABHOMEPHO BO3PACTAIOT U K KOHIYy TOAa
JIOCTUTAIOT HEKOTOPOTO (PUKCUPOBAHHOTO 3HAYCHUS, JIMOO CPEICTBA PABHOMEPHO YOBIBAIOT
OT JTaHHOTO (PMKCHPOBAHHOTO 3HAUEHUS 0 HYJS K KOHIy roja. Kakas u3 mpeanosKeHHBIX
CXEM MpHBEIeT K BBIMTYCKY OoJblIero od0beMa MPOIYKIUHU, €CIM H3BECTHO, YTO H3-3a
BETXOCTU 000pynoBaHUs KO3 (UIIHMEHT BBIOBITUS (DOHIOB 3a TOJ paBeH JABYM, a OKa3aTeib
OTJa4¥ MHBECTULIMI B TaHHOM oTpacyu coctasisieT 40 %?
29. PyKOBOJICTBOM CTaJICIMTEMHOr0 3aBOJA IMPHUHATA MOJYroJ0Bas MporpamMma pa3BUTHUS, IO
KOTOpOW JecsiTasi 4YacTh BCEM BBIPYYKH NPEANPHUATHS HAMPABISICTCS Ha paclIUpeHue

npousBoacTBa. M3BecTHO, uTo KpuBas crpoca 3agaercst ypaeruem PO =3077 rpe

[eHa B JOJUIapaX OJHOH TOHHBI CTANM; Yy — €€ 00beM B TOHHAaX, M YTO CKOPOCTb
MPOU3BOJICTBA COCTaBISIET OJMH TMPOLEHT OT BIOXKEHHBbIX HHBecTHIMA. Hailith o0beM
peanu30BaHHOM NPOAYKIMM 3a BpeMs [JEHCTBUS NpPOrpaMMbl, €cld 1O €€ Hayaia
npojaBasiock 30 T cTayiv B MECSL.

30. EnuHcTBEHHAs XJIeOOMEKapHs MOCEKa BBIIIEKAET U MPOAAET ThIcSAUy OyXaHOK XJjieba B CyTKH
CTOUMOCTBIO 8 pyOuieli 3a onHy OyxaHKy. B Teuenue mecsina 3 % BBIpYUYKH OT peanu3aluu
xyieba OyJeT HampaBisAThCS Ha pacllMpeHHe MPOM3BOACTBA. VI3BECTHO, YTO YIBOECHHE
BJIO’KEHUI B MPOM3BOJCTBO MPUBOANT K YBEIHMUEHHUIO CKOPOCTH BBINIEYKU XJieba B MOJITOpa
paza. Ckoipko OyxaHOK XJieba B JIeHb Oy/IeT BBITICKATh MICKapHS K KOHITy Mecsia?

31. Uepe3 CKONBKO JIET MPOU30HAET yABOCHUE YPOBHSI LIEH MIPU eXeroaHON HHsimu B 7 %?

Tema 7. Paabl

Llenv 3anamus: V3ydyeHWe METONOB aHAlIM3a CXOAMMOCTH pPSAOB M BO3MOXKHOCTH
NPUMEHEHUs TMOJYYEHHBIX 3HAaHUM i1 OOOCHOBAaHUS SKOHOMHYECKHMX DPELICHUH B pa3IM4YHbIX
001acTAX KUHENEATSITHHOCTH U B IPO(PECCHOHATBHOMN NEATETHHOCTH.

Komnemenyuu: YK-9 CnocoOeH nmpuHuUMaTh 0OOCHOBAHHBIE KOHOMHYECKHE DPELICHHUS B
Pa3IUYHBIX 00JACTIX KUZHEAESITEIbHOCTH.

Tun 3anamus. MPAKTUYECKOE 3aHATHE

Dopma npogedenus: pelleHne MaTeMaTHYECKUX 3a7ad

Ocnosnas mema (mubo npobrema) 0na obcyxcoenus: OCOOEHHOCTH NMPUMEHEHHsI TEOpUHU
PSAMOB JUIA pEIIeHUS TPAKTUYECKUX M HCCIENOBATEIbCKUX 3a1ad B IpOoQecCHOHATBHON
JeSITEbHOCTH U B Pa3IMYHBIX 00JaCTAX KU3HEAEATEIbHOCTH.

Mamemamuueckue 3adauu
1. JlaiiTe OTBETHI HA MPEAJIOKEHHBIE BOIIPOCHI
— /JlaTp onpenenacHue YUCIOBOTO psaa.
— UYro noHuMaeTcs noJ; CyMMOi YUCIIOBOTO psija?
— [lpu xakux ycaOBHSIX YHCIIOBBIE PSIIbI CXOIATCS U PACXOIATCS?
— CdopmynupoBaTb OCHOBHBIE CBOMCTBA CXOISIIMXCS YUCIOBBIX PAIOB.
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ChopmynmnpoBaTh pacCMOTpEHHbIE TPU3HAKU CXOJAUMOCTH YHCIIOBBIX PSIIOB.

JlaTb onpeenenre 3HakoYepeyoIerocs YuciIoBOro psjaa.

CdhopmynupoBaTh npusHak cxoaumocTu Jleitbuuia.

[Ipy KakuX yCIOBHUSX YHCIOBOW PSJ SBISETCS CXOISIIMMCS aO0COJTIOTHO M CXOJSLIUMCS
YCJIOBHO?

ChopmynupoBate W  3ammcarb mnpusHak  JlamamOepa g 3HAKONEPEMEHHBIX
(3HAKOYEPEAYIOIINXCS) YUCTOBBIX PSIOB.

JlaTh onpeneneHue CTeNeHHOro psjia.

Yo noHNMaeTcs noa CXOAUMOCTBIO CTCIICHHLBIX pAAOB B TOYKEC, HHTCPBAJIC, O6HaCTI/I?

Jlate ompeneneHue W 3anucath (OpMYJBl paauyca, MHTEpBaja M OOJACTH CXOAMMOCTHU
CTETIEHHOTO Psijia.

Kakoii cteneHHOM psii Ha3bIBaeTCsl 000OIIEHHBIM?

3anucath BeIpaxkeHUs a7 panoB Teiinopa u MakmopeHa.

[TpuBecTtu popmymbl A1 pa3noKeHHs dJIEMEHTapHBIX (QYHKIINH B psia MakiiopeHa.
CdhopmynupoBath 3a/1a4y BIYHCICHUS 3HAYCHUN (DYHKIIMU MTOCPEICTBOM CTETIEHHBIX PSIOB.
[TpuBectu npumepsl. M3110KUTh MOPSAIOK OLIEHKU TOYHOCTH MOJIyY€HHOTO pe3yibTaTa
Hammcars psg @ypbe mist GyHKIINMU, 3aIaHHON HA OTPE3KE C TIEPHOIOM.

Hammcatp Gpopmynsl 1u1st onipeaesiennst K03 GUIIMEHTOB 3TOTO psija.

UucnoBbIE U CTETICHHBIE PSIbIL.

OCHOBHBIE CBEJICHUS O psAIax.

[Tpu3HaKu CXOIMMOCTH psiia C TOJIOKUTEIBHBIMU UJieHaMU (TIpuU3HaKu cpaBHeHus, Komw,
Jamambepa, MHTETPAJTbHBIN ).

CX0IUMOCTH PSIZIOB € YWi€HAMHU IIPOU3BOJILHOTO 3HaKa. [Ipu3Hak JlenOHua.

O6nacTbh CXOUMOCTH CTETIEHHOTO Psijia.

Psanaw1 Telinopa u MaknopeHna.

[TpumeHeHue psAaoB B MPUOTMKEHHBIX BHIYUCICHUSIX.

[TpunosxeHus CTeneHHbIX PSIAOB.

3anaun TeMbl «PsIbD) ¢ 9KOHOMHYECKUM H YIPABICHUECKUM COJEPKAHHEM

n-"u dy
Hanucare marte IEPBBIX YICHOB IIOCJICAOBATCIIBHOCTH, C€CJIM €€ YJICH HUMECT

1 .1 2" 41 2+ (-1)""
Doy L gy 2L gy 250D
pup:  4n—1 4n -1 2 n

HOHB3y}ICB HCIMMOCPCACTBCHHO ONPCACICHUCM, IMOKAa3aTb, YTO PAA CXOAUTCH, U HaWTH ero

= 1 1 1 1 1
Z = + + + i+ ——+
~ n(n+l) 1.2 2.3 3.4 n(n+1)

CYMMY.
HOJ’II)?,yHCI) HGO6XOI[I/IMI)IM IMPU3HAKOM CXOOauMOCTH, II0Ka3aThb, qTo pan
1 2 3 H
I+ —+—+—+ .. +——+
2 3 4 n+l

PacXOaUTCS.
1 1 1 1
—+ + + o+

2 3
HccrneoBaTh Ha CXOMMMOCTh psig > 2 527 5.2 5-2"

n
Z Ju4-1"

HccnenoBaTh na CXOIUMOCTD PSIT = ¢
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1

1 1
et —F .+
2B n

+ ...

7. HccnenoBaTh Ha CXOAUMOCTH PSIT

11 1
I+ =+ —=+ . +—+ ..

22 3 n-
8. HccnenoBath Ha CXOAUMOCTbD AL
oo

1 | | 1
z W3 1.3 + 2.3 Tt -3t T

9. JlokasaTh CXOAUMOCTb psija " —!
10.C momompro mpus3Haka JlamamOepa  pemuTh  BONPOC O  CXOOUMOCTH — psina

1 2 3 n
—+—=+—+ ...+ —+ ...

3 32 33 3”

i
y Vn?— 1

11. UccnenoBaTh HA CXOUMOCTB sl #=

12. UccnenoBaTh na CXOIUMOCTH psia ) 7=

13. Ilonw3ysch MPU3HAKOM Jamam6epa, HUCCIEeI0BaTh Ha CXOJIUMOCTD pan
| 1.2 1-2-3 n!
—t—t—t ..+ +
10 10° 10 10"
14. Ha OCHOBaHHUH MpU3HAKa Jlanambepa HUCCIIEN0BATD CXOIUMOCTD psana
3
32 3_ 34 3.'(
345+ H+—o+ . —
2¢ 3 4 n"

41\
( 8n — 1 )
15. UccnenoBaTh HAa CXOAUMOCTD Psif *=!
Z 2n
(n* 41
16. UccnenoBaTh HAa CXOOUMOCTB psifg 2=
17. Ionw3ysick mpu3HakoMm JlelOHHWIIa, HWCCIENOBaTh Ha CXOJUMOCTH 3HAKOUYEPETYIOIIHMACS

1_l+l—i+ oo+ (D" ll+
2 3 4 n
pAAa
1 1 l 1
lm—t——— 4 ()"
18. ccnenoBath Ha CXOAUMOCTD P 2t 3 4' !

,,_l 2n+i
Z}_' EES)

19. ccnenoBath Ha CXOUMOCTB psif n=1

ok

5 28

o pR=lan,
20. HaiiTi 00y1acTh CXOAMMOCTH CTETICHHOTO psija 3 \/_

Z( x—-2)

21. HaiiTi 06acTh CXOAMMOCTH CTETIEHHOTO psijga n=9
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[++]
Z =
n!’
22. Haiiti 06:1acTh CXOAUMOCTH psijia #=90
23.Ilycth Ha pacueTHBIA CUET B TEUEHHE /1 JIeT B KOHIIE rojaa moctymaeT M py6. IIporneHTs
HAYUCIISIIOTCA B KOHLE roja mo craeke i. OnpenenuTe HapalleHHYH) CYMMY M TEKYLIYIO
CyMMY Ha HauaJbHbIII MOMEHT BPEMEHH JIaHHOTO MMOTOKA IIATEKEH.
24. Haiiiute Ha4YaJIbHYI0 CTOMMOCTh BEUHOM PEHTHI, TAPAHTUPYIONIEH €KEr0JHOE MOCTYIJICHUE
Ha cyeT M pyOrieil u HauHCIeHUE MPOIEHTOB Mo cTaBke i. O0e omepary IpOU3BOISTCS B
KOHIIE Ka)KJI0T0 TOJ1a.

Tema 8. Teopusi BeposiTHOCTEI

Lenv 3anamus: V3yueHre OCHOB TEOPUM BEPOSITHOCTEH Ui MPUMEHEHHs 3HaHWH B cdepe
SKOHOMHMKH M YIPaBIEHMs, AJS aHalIM3a IMOTEHIMajda W TEHICHLUUH pa3BUTHS POCCUICKON H
MHUpPOBOH SKOHOMHUK TpU pPEIICHUM TNPAKTUUYECKUX U (WIM) HCCIeI0BaTeIbCKUX 3a4ad B
poeCCHOHATBLHOMN IEATEIIEHOCTH.

Komnemenyuu: OIIK-1 CriocobeH nmpUMeHSTh 3HaHUA B cpepe S3KOHOMHUKH U YIPaBJICHUS,
aHAJM3UPOBATh TOTEHIMAT W TEHACHIWU pPa3BUTHSI POCCHICKOH W MHPOBOH HSKOHOMHK JUIS
peleHHs IPAKTUYECKUX U (WJIN) UCCIIE0BATENbCKUX 3a/1a4 B PO(PECCUOHATILHOMN €A TEIbHOCTH.

Tun 3auamus. IPAKTUIECKOE 3aHATHE

dopma npogedeHus: yCTHBIN OTBET (B (hopMe TUCKYCCHM), pEIICHHE Keiic-3a1au

Ocnosuass mema (nmubo npobrema) o oocyxcoenusi: OCOOCHHOCTH TPUMEHEHUS 3HAHHMA
OCHOB TEOpUM BEPOATHOCTEH B cepe PKOHOMMKHM W YIpaBieHMs, A aHajau3a MOTEHIHala U
TEHACHLIMNA pPa3BUTHUS POCCUNCKON M MHPOBOM IKOHOMHUK IPU PEUICHUM NPAKTUUECKUX U (WJIIN)
UCCIIEI0BATEIbCKUX 3a/1ay B MPO(EeCCHOHAIBHOM JesITeIbHOCTH.

Bonpocuwl onsa 0b6cysrcoenus:
CrnyyaiiHble cOOBITHS 1 KOMOMHATOPHUKA.
OCHOBHBIE ITOHATHUS U ONIPEEIICHHS CITy4YaiHbIX COOBITHH.
Knaccuueckoe, cTaTucTH4ECKOE M FTEOMETPUUYECKOE ONPEAETICHIE BEPOATHOCTH COOBITUY.
TeopeMsl ClI0KE€HUS U YMHOXKEHHSI BEPOSITHOCTEH.
®opMyi1a OJHON BEPOSATHOCTH.
®opmymna beiieca (Teopema runores).
[ToBTOpEHME HE3aBUCUMBIE UCTIBITAHMUSL.
Teopema bepHyium u ee cieacTBus.
Teopema Ilyaccona.
. Unterpanshas u auddepenuunansHas Teopemsl Jlamnaca.
. ®opmyna Myaspa-Jlamnaca.
. Oynkuus Jlamnaca.
. Cityuaiinble BenuuuHbl. OCHOBHBIE IOHATHUS U OIIPEICIICHUSI.
. 3aKOHBI ~ paclpenielcHuss  BEPOSATHOCTEHM  JUCKPETHBIX  CIy4alHBIX  BEJINYMH
(OnHOMMaNBHBIN, reoMeTpuueckuil, [lyaccona).
15. UncnoBble XapaKTEpUCTUKY CITyYalHbIX BEJIMYHH.
16. ®yHKIUSA ¥ IITIOTHOCTD PACIIPEEICHUS CIIy4aiiHOM BETUUHHBI.
17. 3akoHBl ~ pacupeleseHus  BEPOSTHOCTEM  HENPEPBIBHBIX  CIIy4alHBIX  BEJINYMH
(paBHOMEpHBIH, MOKA3aTEIbHBIN).
18. HopmanbHbIii 3aKOH pacnpeesIeHUs] BEpOSITHOCTEN CITy4alHbIX BEJIMYUH.
19. Cuctemsl citydyaliHbIX BEJIMYMH, 3aKOHBI UX PACTIPEIETICHUS, YUCIOBBIE XapAKTEPUCTHUKH.
20. IIpenenbHble TEOPEMBI TEOPUH BEPOATHOCTEN.
21. 3agaun TEOPUM BEPOSITHOCTEW ¢ SKOHOMUYECKHM M YIPABICHUYECKUM COJIEPKAaHUEM TS
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S S S S—y
AW —=O



10.

11.

12.

33

NpUMEHEHHS 3HaHUH B chepe SKOHOMUKH M YIPABJICHHUS C LIETbIO aHaJKM3a MOTeHIAIa U
TEHJICHIIMN Pa3BUTUSA POCCUUCKON M MUPOBOM SKOHOMUK JJI PEUICHUS MPAKTUYECKUX U
HCCIICAOBATCIBCKHUX 3aJa4 B TAMOXKXCHHOM [€CJIC.

Keiic-3a0auu

JIBe opraHuzalndM TPOM3BOIAT OJMHAKOBYIO MNpOAYyKUHIO. BepositHocTh TOro, uro AO
«Ctpolika» BBIHJET HU MUPOBOM pPBHIHOK, paBHa 0,6, a BEpOATHOCTH BBIXOJa Ha MHUPOBOM
ypoBeHb [TAO «Crtpoiionrropr» paBed 0,7. HallTh BEpOATHOCTH TOT0, YTO TOJIBKO OJTHA
OpraHu3aLys BbIIMAET HA MUPOBOH PBIHOK.

B ropoge 10 xommepueckux OaHKOB. Y KaXIOTO PUCK OaHKPOTCTBA B TEUYEHHE TOja
cocraBisger 10 %. YeMy paBHa BEpOATHOCTh TOTO, YTO B TEUEHHE roja OOAHKPOTUTCS
OoJpie oxgoro 0anka?

[ecTp KNMHMEHTOB Ciy4allHBIM 00pa3oM obpamatorcst B 5 ¢pupm. Haiiti BeposiTHOCTH TOTO,
4TO, XOTsI ObI B OJIHY (hUPMY HUKTO HE OOpaTUTCS.

Cpenu cotpynuukoB ¢upmbl 28% 3HatoT aHriumickuil 3wk, 30% — Hemenkuil, 42% —
bpaniy3ckuif; aHrmuickuii U Hemeukuid — 8%, aHrnmuiickuit u ¢panmysckuit — 10%,
HeMenkuid u ¢panmysckuit — 5%, Bce Tpu s3bika — 3%. Hailtu BeposSTHOCTH TOTO, YTO
CIIy4ailHO BBIOPAHHBIA COTPYIHUK (DUPMBI: a) 3HACT aHTVIMMUCKUN WJIM HEMEIKUi; 0) 3HaeT
AQHIIMICKUNA, HEMEIKUH Wi (paHIy3CKUH; B) HE 3HAET HU OJUH U3 TEPEUUCICHHBIX
S3BIKOB.

dupma MMeeT TPU HCTOYHUKA MOCTaBKM KOMIUIEKTyrommx — ¢upmsl A, B, C. Ha momio
¢bupmbl A mpuxonutcs 50% obmero odvema noctaBok, B — 30% u C — 20%. U3 npakTuku
U3BECTHO, YTO CPEIH MocTaBisieMbix (pupmoit A neraneit 10% OpakoBaHHBIX, Gpupmol B —
5% u dupmoii C — 6%. KakoBa BepoSITHOCTb, YTO B3siTasi HAyraJl AeTajb OKa)KeTCs TOAHOM?
Kypc akuunu 3a 1eHb MOKET MOAHATHCS Ha 1 MyHKT ¢ BeposATHOCTHIO 50%, onycTuthes Ha |
OYHKT ¢ BepoATHOCTbIO 30% U ocTaTbcsi HEU3MEHHBIM € BeposaTHOCThiO 20%. Haiitu
BEPOATHOCTH TOTO, YTO 32 5 HEU TOProB Kypc MOJAHUMETCS Ha 2 MyHKTA.

[IpennpuHUMaTens pelmusl BIOKWUTH CBOM CpEACTBA IMOPOBHY B JBa «HE3aBHCHUMBIX)»
KOHTPAKTa, Kbl M3 KOTOPHIX JEHCTBYET /Ba rojia M MpUHECET eMy MPHObUIL B pa3Mepe
100%. BeposTHOCTB TOTO, YTO KaX bl U3 KOHTPAKTOB 3a J[Ba rojia HE «JI0mHEeT», paBHa (.8.
KakoBa BeposaTHOCTh prcka? Wian kakoBa BEpOATHOCTh TOTO, YEpE3 JIBa TOfa MO UCTCUCHUHU
CpPOKa JIEHCTBUS ATHX KOHTPAKTOB, MPEANPUHUMATENb, MO MEHbIIEH Mepe, «HUYEro He
notepsiet»? (Omeem: 0.96).

BeposiTHOCTP TOro, 4YTO B JIOKOMOTHBHOM JIE[IO PAacXoj AJIEKTPOIHEPTUU MPEBBICUT
cyTouHyi0 HOpMY, paBHa 0,4. 1) KakoBa BepoATHOCTH TOTO, UTO 3a 5 pabouux AHeH Oynmer
3a(UKCUPOBaH MEpepacxol JIEKTPOIHEPTUH B TeueHue 2 aHei? [IpousBecTH BBIYUCIICHUS:
a) o ¢opmyne bepuymnu; 6) mo ¢opmyne Ilyaccona; B) mo nokanpHOU Teopeme Jlammaca.
Cnenath BbIBOJ. 2) HaliTi BEpOSITHOCTH TOTO, UTO MIEpepacxojia YHEPTUU HE OyIeT XOTs Obl
B TeueHue 3 qHel, ucnonbsys: a) popmyny bepuynnu; 6) uaterpansuyto reopemy Jlamnaca.
Ha 6opty camonera 12 MecT psioM ¢ 3amacHBIMH BBIXOJIaMH U 18 MecCT 3a meperopojikamu,
paszaenstomuMu  casioHbl. OcTanbHble MecTa HEyAOOHBI JJIs Mmaccakupa BBICOKOTO pOCTa.
[Taccaxup Bosko Bbicokoro pocta. Haliaure BepoATHOCTh TOTO, YTO Ha PETUCTPALUU TPU
ClIy4aifHOM BbIOOpE MecTa maccakupy BonkoBy moctaHeTcs yaoOHOE MECTO, €CITH BCETO B
camouetre 300 mecr.

HaGmronenus moxkaspiBaroT, uyTo B cpeaHemM cpeau 1000 HOBOpokAeHHBIX nered 515
ManbuuKoB. Halinure yacToTy poXxaeHHs MajabuMKa B TAKOW CEpUU HAOJIIOIEHUH.

W3 xomomel B 36 kapT OIHY 3a JAPYroil BBITATHBAIOT JBE KapThl, HE BO3Bpallas KapTy
obpatHo. KakoBa BEpOsSITHOCTH TOTO, YTO OHU OJHOTO IIBETA?

B kmacce 7 manpunkoB u 14 neBouek. 1 ceHTSIOps ciydailHBIM 00pa3oM OMPENENSIOT JABYX
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NEKYPHBIX Ha 2 CEHTAOpS, KOTOphIE JOKHBI MPUTOTOBUTH KIAcC K 3aHsATUsAM. Hailinurte
BEPOATHOCTH TOTO, YTO OYIyT JEKYPHUTH Ba MAJIbUUKA.
B xpyr pammyca R nHaynauy Opomiena touka. Haliaure BeposTHOCTH TOTO, YTO 3Ta TOYKa
OKa)XKeTCs BHYTPU JAHHOTO BIIMCAHHOTO MPaBUIILHOTO TPEYTOJIbHHKA.
3auer mo cTpenbde KypcaHT CAACT, €CIIM MOIYYHUT OLEHKY He Himke 4. KakoBa BepoOsTHOCTD
cIaud 3ayeTa, €CIM M3BECTHO, YTO KypCAaHT IIOJIy4aeT 3a CTpenb0y OLEHKy 5 ¢
BepOATHOCTHIO 0,3 U O1ICHKY 4 ¢ BepOsATHOCTHIO 0,67
Haynauy Oepercs Tpex3HauHoe uucio. KakoBa BEposSTHOCTH TOTO, YTO XOTSI ObI JBE €ro
U pbl COBMAAIOT?
[Tpubop, cocrosmuii U3 IBYX OJOKOB, BBIXOJUT M3 CTPOS, €CIM BBIXOAAT M3 CTPOs 00a
Omoka. BeposTHOCTh 0€30TKa3HON pabOThI 3a OMPENEICHHBI MPOMEXKYTOK BpPEMEHU
nepBoro Ojoka cocrasisier 0,9, Broporo - 0,8, o6oux 610koB - 0,75. HaiiTu BeposTHOCTh
0e30TKa3HOM paboThl MPrOOpPa B TEUCHHUE YKA3aHHOTO MPOMEXKYTKA.
[IIxonbHUKY HAJO CAaTh 3a4eT MO MaTeMaThke. B kaxaom Owiiere - o 1Ba Bompoca. Beero
25 OuneroB. M3 HUX 5 OMIETOB IIKOJBHUK BoOOIIe HE yuni. B kaxaom u3 octaBmuxcs 20
OmIeToB OH XOTA OBl OJMH BONPOC BBIyUWs, ImpuyeM B 18 Ouierax IIKOJbHUK BBLYYHJI
nepBblii Bompoc W B 15 Owmierax - Bropod Bompoc. ILIIKOIBHMK MOXET MOIyYUTh
YIOBJIETBOPUTENIbHYIO OLIEHKY, €CJIM BBITAUIUT TakoW Ouier, 06a Bompoca KOTOPOro OH
3HaeT. KakoBa BEpOSATHOCTh TOrO, YTO IIKOJBHHK CHACT 3a4€T, €CJIM OH MEpPBBIA TSHET
ouer?
BeposiTHOCT TOTO, YTO TOTpPEOUTENh YBUAWT PEKIAMYy OIPEIEICHHOTO MPOAYKTa IO
teneBuaeHnto, paBHa 0,04. BeposTHOCTh TOro, 4TO MOTPEOUTENb YBUIUT PEKIaMy TOTO Ke
IpOAYKTa Ha pekjaamMHOM creHzae, paBHa 0,06. Yemy paBHa BEpOSTHOCTH TOrO, YTO: a)
MOTPeOUTETh YBUAUT 00€ PEKIaMbI;, 0) TOTPEOUTENHh YBHAUT XOTs ObI OJTHY pekiamy?
B ypue 6 mapoB - 2 Genbix U 4 yepHbIX. be3 Bo3BpamieHusi BeiOMpaeM nBa mapa. Haiitu
BEPOSITHOCTH TOTO, UTO 00a 1Iapa Oelbie.
B pexnamuoit ¢pupme 21% paOOTHHUKOB MOTY4YalOT BBICOKYIO 3apaboTHYIO miuaty. M3BecTHO
takke, 9yt0 40% pabOTHUKOB (UPMBI - KCHIIUHBL, a 6,4% paOOTHHUKOB - KCHIIHHEI,
MOJTyYalolie BBICOKYIO 3apaboTHyI0 Iuiaty. MoOKHO 1M YTBepKIaTh, YTO Ha Qupme
CYIIECTBYET TUCKPUMMHAIIMS KCHIIUH B OIjIaTe TpyAa?
C mepBoro ctanka Ha coopky moctymnaer 40%, co Broporo - 30% u ¢ Tpethero - 30% Bcex
netaneil. BeposTHOCTH M3roToOBJIEHUST OpaKOBaHHOW AETaJIM PAaBHBI ISl KaXJIOrO CTaHKa
cootBercTBeHHO 0,01, 0,03 u 0,05. HaliTu BEpOSITHOCTh TOTO, UTO HayJaudy B3ATas JeTajb,
MOCTYIHBIIIASI HA COOPKY, OpakOBaHHASI.
B wactu A EgumHoro rocymapcTBeHHOro Sk3aMeHa rmo matemaruke B 2005 romy Owuio 10
3aJaHuii ¢ BeIOOpoM oTBeTa. K kaknmoMy m3 HuUX mpejiaraerca 4 BapuaHTa OTBETa, U3
KOTOPBIX TOJILKO OJWH BEpHbIM. Ecnu yuyeHuK He 3HaeT mpeaMeT UM OTBedaeT Hayraj, TO C
1 ;
BEpOSITHOCTBIO 4 OH BHIOEPET NMPABHIIBHBIA OTBET, a C BEPOATHOCTBIO 4 - ommbGercs. Jlis
MOJyYEHHUsI TOJIOKUTEIbHONW OLIGHKM 3a JK3aMEH HeoOXOJUMO TPaBMWIILHO OTBETUTH
MUHUMYM Ha 6 3aaHuii. KakoBa BEpOSATHOCTH TOT0, YTO HEPAIUBBIN YUEHHUK CIACT 3K3aMEH?
Tpoe urpokoB urpatot B kaptel. Kaxkaomy u3 HuX cano no 10 kapT u AB€ KapThl OCTABIEHBI
B nipukytne. OAUH U3 UTPOKOB BUIIUT, YTO Y HETO HA pyKax 6 kapT OyOHOBOI MacTu u 4 — He
O0yOHoBo#. OH cOpachiBaeT 1OBE KapThl M3 ITUX YeThIpeX W Oeper cebe mpukym. Haitu
BEPOATHOCTH TOTO, YTO OH MPUKYIUT J1Be OYOHOBBIE KaPTHI.
[TonHas konoma kapt 52 nucTa) IETUTCS HAyTal Ha IBE paBHbBIC Mayku 1Mo 26 juctoB. Haiitu
BEPOSTHOCTH CIICIYIONINX COOBITHI: A — B Ka)KJ0M U3 Ia4eK OKa)KETCs 10 JiBa Ty3a; B — B
OJIHOM M3 Ta4eK He OyJIeT HU OJHOTO Ty3a, a B Apyroi— Bce 4eThipe; C —B OJHOU U3 TAYeK
OyZeT OJuH Ty3, a B Ipyroil — TpH.
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Ha neBsitu kaproukax Hamucansl nudpst: 0, 1, 2,3, 4, 5, 6, 7, 8. JIBe U3 HUX BEIHUMAIOTCS
HayTaJ W yKIaJbIBAIOTCA HA CTOJI B MOPSAKE IMOSBICHHUS, 3aTEM YHUTAETCS MOJYyYECHHOE
yucno, Hanpumep 07 (cemp), 14 (derslpHaguath) U T. m. HalTH BEepoOATHOCTH TOTO, YTO
YUCJI0 OyeT YETHBIM.

Ha matu kaproukax nHamucanel mudpsi: 1, 2, 3, 4, 5.]IBe U3 HHUX, OJHA 3a JpPYroW,
BBIHUMAIOTCS. HaiiTk BEpOATHOCT, TOrO0, YTO YHCJIO Ha BTOPOM KapTouyke Oyner
0oJbIIIe, YeM Ha TIEPBOM.

B ypue a Oenbix, b 4epHBIX U ¢ KpacHBIX I1apoB. M3 ypHBI BHIHUMAIOT OJIMH 33 IPYTHM BCE
HaxXOJAIMECS B HEH 1Iaphl U 3alHUCHIBAIOT WX 1BeTa. HallTu BEpOSITHOCTH TOTO, YTO B 3TOM
CIIUCKE OeNblii BET MOSIBUTCS paHbIIIe YEPHOTO.

Nmeetcst 1Be ypHBI: B MIEPBOH a OENBIX U b YEPHBIX MIAPOB; BO BTOPOIl ¢ OENbIX U d YEPHBIX.
N3 kaxmoi ypHBI BRIHUMaeTcs 1o mapy. HalTu BeposTHOCTH TOro, 4yTo o0a mapa OyayT
OeIbIMH.

W3 momHOM KoMOABI KapT (52 nucta, 4 MacTH) BBIHUMAETCS Cpa3y HECKOJbKO KapT. CKOJIBKO
KapT HYXXHO BBIHYTH JJII TOTO, YTOOBI C BEPOATHOCTHIO, Oousbiieit uem 0,50, yTBepxkaath,
YTO Cpeay HUX OyAyT KapThl OJTHOM M TOM e MacTH?

Yetrplpe miapuka cilydailHBIM 00pa3oM pa30pachIBarOTCS MO YEThIpEM JYHKaM; KaxJIbli
HIapUK MMONAJaeT B Ty WU JAPYTYIO JIYHKY C OJIMHAKOBOW BEPOSITHOCTBIO M HE3aBUCHMO OT
JIPYTUX

(MpensATCTBUIl K MOMAJaHUIO B OJHY M Ty K€ JIYHKY HECKOJIbKMX IIapukoB Her). Haiitu
BEPOSITHOCTH TOTO, YTO B OJHOM M3 JIYHOK OKAa)XXKETCS TPH IIapuKa, B APYrod — OJUH, a B
JIBYX OCTaJIbHBIX JIyHKaX IAPUKOB HE OyJeT.

B mudT cemMudTaXKHOTO J0Ma Ha MEPBOM ATaKe BOILIU TPU ueioBeka. Kakaplii U3 HUX C
OJIMHAKOBOM BEPOSTHOCTHIO BRIXOAWT HA JIIOOOM W3 dTa)ked, HauMHasi co BToporo. Haiitu
BEPOSITHOCTH CJIETYIOLINX COOBITHI: 4 — BCE Macca)XHphl BBRIMIYT HA YETBEPTOM 3Taxe; B—
BCE MAaCCaXUPbI BBIUIYT OJHOBPEMEHHO (Ha OJTHOM U TOM ke 3Taxe); C—Bce Mmacca upbl
BBIMYT Ha Pa3HbIX 3Ta)Kax.

[MpomsBomuTcst crpenbba pakeTaMd [0 HEKOTOpPOH HaOiromaemMol 1menu. BeposSTHOCTH
nonajaHusl  KaXJIO0M  pakeTel BIEJb paBHA p; TMONAJAHUSA  OTHACIBHBIX  PAKET

He3zaBUCcHMBI. Kakas rmomnasiiasi pakeTra MopaykaeT LENb C BEPOSTHOCTHIO Py Crpennba
BEAETCS 10 MOPAXKEHMs LeJU WIM 10 U3pAcXOJ0BaHUsA BCero Ooesamnaca; Ha 0a3e MMeeTcs
Ooesamac n paker (n> 2). HaiiTu BepoSITHOCT, TOTrO, 4YTO HE BeChb JTOT Ooe3amac
OyIleT U3pacxo/I0BaH.

[TpousBonuTcs cTpenbba AByMsi pakeTaMu 1o camosery. Camoser uMeeTr 00OpOHUTENIBHOE
BOOPYJ)KEHHE, TMO3BOJISAIONICE €My IPOM3BECTH IO KaXKJIOM pakeTe JBa HE3aBUCHUMBIX
BbIcTpena. KakapIM M3 3TUX BBICTPEIOB pakeTa IMOpa)kaeTcs € BEPOATHOCTHIO p. Ecin
pakeTa He IOPa)KeHa, TO OHA HE3aBHCUMO OT IPYTOH MOPAKAET CaMOJIET ¢ BEPOSITHOCTBIO P.
Haiiti BEpOSTHOCTB TOT'O, YTO CAMOJIET OYIET IOPaXKEH.

N3 monHO#M KoMoAB! KapT (52 mucTa) BEIHUMAKOT cpa3y ABe KapThl. OqHY U3 HUX CMOTPAT —
OHA OKa3ajlach J1aMOil; IOCJIE TOr0 JBE BBIHYThIE KapThl IEPEMEUIMBAIOT, U OJHY W3 HUX
OepyT Hayraj. HaliTu BepOsSTHOCTb TOT0, 4YTO OHA OKAXETCS TY30M.

HwmeroTcss Tpu OAMHAKOBBIE C BUAY YpHBL. B mepBoii @ 6enbix mapoB u b 4epHbIX; BO
BTOpOH ¢ OesbIX ¥ d YepHBIX; B TpeThel TONbKO Oenble mapbl. Hekro moaxonuT Hayran
K OJJHOM M3 ypH M BBIHUMAaeT U3 Hee OAMH map. HalTu BEpOATHOCTH TOTrO, 4TO 3TOT LIAp
Oenblil.

[Tpubop ™Moxker paboTaTh B JBYX peXHuMax: |)HOpMaTbHOM M 2) HEHOPMAaJIbHOM.
Hopmanbhbiii pexxum Habmogaetcst B 80% Bcex citydaeB pabOThl MprUOOpa; HEHOPMaIbHBIN
— B 20%. BeposiTHOCTD BbIX0J1a MPUOOPA U3 CTPOS 33 BpeMsl ¢ B HOPMAJIbHOM PEXHME paBHA
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0,1; B HenopmanbHoM — 0,7. HaliTi mosiHy10 BEepOATHOCTH p BBIXOa MpHOOpa U3 CTPos 3a
BpeMm4 {.

B rpynne u3 10 cTyneHTOB, NpHUILEAININX HAa DK3aMEH, 3 MOATOTOBJIECHHBIX OTIMYHO, 4 —
XOpOoIIo, 2 — TIOCPEACTBEHHO U |—Iu10X0. B 3K3aMeHAIMOHHBIX OWJIETaX HUMeeTCs
20 BonpocoB. OTIMYHO MOArOTOBJIEHHBIM CTYAEHT MOXET OTBETUTh Ha Bce 20 BONPOCOB,
XOpOILIO MOATOTOBIIEHHBIM — Ha 16, mocpenctBeHHO— Ha 10, mmoxo — Ha 5. Bei3BaHHBIN
Hayrajg, CTYyACHT OTBETWJ Ha TpU NPOU3BOJIBHO  3aJaHHBIX Bompoca. Haiitu
BEPOSITHOCTH TOTO, YTO ATOT CTYJIEHT MOJATOTOBIICH: ) OTJIMYHO; 0) TJI0XO.

IIpou3BoguTCs 4YeThIpe HE3aBUCUMBIX BBICTpENAa II0 HEKOTOpOM uenu. BepostHOCTH
MOTMaJaHus npu Pa3HbIX BhICTpenIax pa3IUYHbI u
PaBHBI: p=0,1; py=0,2; p3=0,3; py=0,4. Haiitn
BEPOSTHOCTH Pog Pra Pog Psii Pos pu opmoro, ognoro, JBYX, TEGX, YeThIPEX

NOMaJJaHUI; BEPOSITHOCTh Ri,4 xors 681 oxsoro NOMaiaHus; BEPOSITHOCTH * 2.4 He MeHee
JIBYX ITOIIaJJaHHIA.

3aBOJ M3rOTOBIAET M3JENNA, KaXKI0€ U3 KOTOPBIX JOJKHO MOJABEPraThCs YEThIPEM BUIAM
ucnbITanuii. IlepBoe HcHbITaHUE U3JENIME MPOXOAUT OJIATOMOIYYHO C BeposTHOCTHIO 0,9;
BTOpoe— ¢ BepoATHocThi0 0,95; Tperbe — ¢ BepositHOcThIO 0,8 U yeTBeprOoE — C
BeposTHOCTHIO 0,85. HaifTh BepoATHOCTH TOTO, UTO M3JENINe MpoiaeT 01arononyyHo: 4 —
BCE YETBIPE HCIHbITaHUs; B—pOBHO JABa HCHbITaHUs (U3 4YeTbipex); C—He MeHee ABYX
UCTIBITAaHUH (M3 YEThIPEX).

UYenoBek, NpuHAMJIEKAIIUNA K ONpEAETIEHHOW TIpyIIe HaceleHus, ¢ BeposTHOCThIO 0,2
OKa3bIBaeTCsl OpIOHETOM, C BeposTHOCThIO 0,3 — 1mareHoM, ¢ BeposATHocThio 0,4 —
OsoHAMHOM U ¢ BeposTHOCThIO 0,1—pbbkuM. BpiOupaercs Hayrajn rpymnna u3 IIECTU
yenoBek. HaliTH BEpOSTHOCTH CIEAYIOIIMX COOBITHHM: A—B COCTaBe IpyHIbl HE MEHbILE
YyeTblpeX OJIOHIMHOB; B—B cocTaBe IpyMIbl XOTs Obl OAMH pbDKUI; C—B cOCTaBe IpyIIbl
paBHOE YUCIIO OJIOHIMHOB U IIATEHOB.

Habupast Homep Tenedona, aboHEHT 3a0bUT MOCTIEIHUE TPU UQPPHI, U IOMHS JIUIIb, YTO TH
UQpbl pa3nuuHbl, HaOpaa ux Hayaauyy. HalT BepOATHOCTH TOrO, YTO HAOpaHbl HyXHbIE
U QPHI.

Mouety O6pocaroT 5 pa3. HaiiTu BepoaTHOCTb TOTO, 4TO «repb » BhIMAAET: a) MeHee 2 pas; 0)
HE MeHee 2 pa3.

3amaHbl MaTeMaTHYeCKOEe OXKHJAHHE M M CpelHee KBaJpaTHUYECKOe OTKIOHEHHE O
HOpPMAJIbHO paclpeAeieHHON cilydaiiHOM BenuuuHbl X. Haiitu: 1) BEepoSITHOCTH TOTO, U4TO X
NpUMET 3HAYeHMe, NpUHaIekamee uHTepBany (& [); 2) BEPOATHOCTH TOTO, HTO

OKaXKeTcs MEHBIIIE O:

abcoiroTHas BCJINYHHA OTKJIOHCHUA ‘.x —m

m=15, c=2, a=16, f=25 5=4.

Tema 9. MaTremaTnueckasi CTATUCTHKA
Llenv 3amsamus: VI3yueHMe OCHOB MAaTE€MAaTUYECKOW CTATHUCTHKU C IEJbI0 pEHIeHUs

npoeCCHOHATIBHBIX M MCCIENI0BATENbCKUX 33Ja4 B cepe TaMOXKEHHOTO Jejla Ha OCHOBE 3HaHWH
HDKOHOMUKH, YIIPABJIICHUS, [IOTEHIIMAIA U TEHACHIUN Pa3BUTHUS POCCUINCKON U MUPOBOH SKOHOMUK.

Komnemenyuu: OIIK-1 CiocobeH MpuUMeHATh 3HAaHUSA B cpepe SKOHOMHKH MU YIPaBICHUSA,

AQHAJIU3UPOBATh IOTEHIMAJ W TEHICHIMU pPa3BUTUS POCCUMCKOM W MHUPOBOM 3KOHOMUK ISt
penieHus MpakTUIECKUX U (WIJIH) UCCIEA0BATEIbCKUX 3a7a4 B MPOo(eCCHOHATBHOM eI TeIbHOCTH.

Tun 3ausimusi: NPAKTHYECKOE 3aHSATHE
Dopma nposedenus. perieHue Kenc-3amaad
Ocnognass mema (mubo npobrema) 0ns obcyxicoeHus: 3HaYECHUE OCHOB MAaTEMAaTHYECKOM
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CTAaTUCTUKM JUIsl aHAJIU3a MOTCHLMAIA U TEHACHUUN pa3BUTUSA POCCUNMCKOM U MHUPOBOM DKOHOMHUK
IIPY PEIICHNUU IPAKTUYECKHUX U HUCCIIEN0BATENBCKUX 3a/1a4 B TAMOKECHHOM JIEJIe

Keiic-3a0auu

1. JlaiiTe OTBETHI HA NIPEAIOKEHHBIE BOIIPOCHI

— M3510%XuUTh OCHOBHBIE 33/1a4l MATEMATHUYECKOM CTATUCTUKH.

— MWBnoxuth OCHOBHBIE oOlpeaencHUs (reHepaabHas ¥ BBIOOPOYHAS COBOKYITHOCTH,
BapHAIlMOHHBIN Psi/I, CTATUCTUYECKOE pacipe/iesieHne BEIOOPKH, MOJIUTOH U THCTOTPaMMa).

— Uro Ha3bIBaeTCs BHIOOPOYHOM cpe/iHel 1 BBIOOPOUYHOM aucnepcreit CiydaiiHoi BeTUYuHbI?

— Yro Ha3bIBaeTCsl JOBEPUTEIBHON BEPOSITHOCTHIO U JIOBEPUTEIBbHBIM UHTEPBAIOM?

— JlaTb onpeneneHrne CTaTUCTUYECKON THUIIOTE3E.

— UWznoxutrh MeToAMKy npuMeHeHusi kputepus IlupcoHa afisgs nOpoBEpKH TUMOTE3BI O
HOPMaJIbHOM PaclpeieICHUH CITy4YailHOW BEJTUYUHBI.

— Jlatp onpenenenue u chopmMyIMpoBaTh CBOKMCTBA KOA(PPHUIIMEHTA KOPPEIIAIIHH.

— Jlatp ompenenenne BHIOOPOIHOTO KOIPHUIIMEHTA KOPPEIISIITIH.

— 3anucatbh ypaBHEHHUsI IPSAMBIX PETPECCUHU.

— 3anucarh ypaBHEHUS BHIOOPOYHBIX MPSMBIX PETPECCHU.

— JlaTp onpenesneHre KOPPEISIUOHHOTO OTHOMIEHUS. OOBSCHUTH €r0 BEPOSTHOCTHBIN CMBICIL.

— OCHOBBI TEOPUH MAaTEMATUYECKON CTATUCTUKH.

— IlpenMer u 3aaun MaTeEMaTUYECKON CTATUCTHKH.

— T'enepanbHast u BEIOOPOYHAS] COBOKYITHOCTb.

— Bapuauuonsslii ps.

— CraTtucTudeckoe pacrpeielIeHue BBIOOPKH.

— Ilonuron u rucrorpamma.

— Cratuctuyeckne OLEeHKH NapaMeTPOB PACIPEIEICHUS.

— MaremaTuyeckas cTaTUCTHKA.

— OCHOBBI TEOPUHU MAaTEMATUYECKON CTATUCTUKH.

— Craructuyeckas IpoBepKa TUMOTE3.

— Kpurepnii cornacus [Tupcona.

— DJEeMEeHThI TEOPUHU KOPPETSALHUU.

— Jluneiinas perpeccusi.

— Bo3MmoxHOCTH TpUMEHSTh 3HaHHUS B cdepe DPKOHOMUKH U YIpPABICHUS, aHATH3UPOBATH
MOTEHIIMAJ W TEHJICHIUMU PAa3BUTUS POCCUMCKOM M MHUPOBOM SKOHOMHUK [JIsl PEIICHUS
MPAKTHYECKUX © (WJIM) HMCCIEAOBATENbCKUX 3a1a4 MPOo(ecCHOHANBLHOW IeSITEILHOCTH B
TaMOXXEHHOM JIeIe.

2. B crpaxoBoii komnanuu 10 Tic. KMeHTOB. CTpaxoBOI B3HOC Ka)KJIOTO KJIMEHTA COCTaBIISAET
500 py6. BeposiTHOCTh HACTYIIEHHSI CTPAXOBOTO ciiydas paBHa (110 OIEHKaM DKCIIEPTOB
xomnanuu) 0,005, a ctpaxoBas BbIIUIaTa IPU HACTYIJIEHUM CTPAXOBOr'O Cllydas COCTABISAET
50 Teic. py6. a) Ompenenuth, HaA KaKyl0 MPUOBUIP MOXKET PacCYUTHIBATH CTpaxoBas
KoMmaHus ¢ BeposaTHOCThIO 0,99. 0) OmpenenuTs MHHHMAIBHBIA pa3Mep CTPaxOBOH
IPEMHHU, [P KOTOPOM CTpaxoBasi KOMIAHUS MOJYYUT NpUOBLIb, HE MEHbIIYIO | MIH pyo.,
¢ BeposATHOCTHIO 0,999.

3. Jlua ompeneneHusi CpeAHEro 10X0/1a HAIOTOIUIaTENbIIMKOB TOpoAa HAJOTOBOW MHCIEKIUEH
Obuta mpoBeneHa mpoBepka 250 jxuTeneit Toro ropojia, OTOOPaHHBIX CIyYaiHBIM 00pa3oM.
O1eHUTh BEPOATHOCTH TOTO, YTO CPEIHUM TOAOBOM JAOXO KUTEJIEH TOpoaa OTKIOHUTCSA OT

1 250

ESUZX

X= ,
=l  TOJIOBBIX JIOXOJIOB BBHIOpAaHHBIX 250 >KUTENel HE

CpeHero apu(pMETHIECKOTO
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6onee uem 153 wa 1l 000 py6., ecnmu M3BECTHO, YTO CpelHEE KBAJIPATUYHOE OTKIOHEHUE
roJIoBoro goxoza He npesbimaeT 2 500 pyo.

ITo cTaTucTHUeCKUM AaHHBIM B cpenHeM 87 % HOBOPOXKIEHHBIX HoXkHBatOT a0 50 jer (T. e.
BeposTHOCTh JokuTHst 10 50 et paBHa 0,87). C momomipto HepaBeHcTBa UYeObIéBa
OIICHUTh BEPOSATHOCTH TOro, uTo M3 1000 HOBOPOKIEHHBIX J0Js (OTHOCHUTENbHAS 4acTOTa)
noxkuBImuX 70 50 mer OyJeT OTIMYaThCcs  OT BEpOsSTHOCTH He Oosee dvem Ha 0,04
(10 MOy ITIO).

CpenHue exeMmecsuHble pacxoJbl Ha MOKYIKY KaHLEISIPCKUX MPUHAIICKHOCTEH IS
orneneHust Oanka cocraBisaoT 3000 py6., acpenHee KBagpaTHYHOE OTKIOHEHHE ATOH
Cly4yaiiHOW BenuuMHBI HE mpeBbimaeT 750 py0. OueHuTbh BEpOSTHOCTH TOTO, YTO PACXObI
Ha KaHIEISIPCKUE TMPUHAIIC)KHOCTH B JIIOOOW Hayraj BBIOpaHHBIA MeECSIl HE MPEBHICAT 6
000 py6., ucrons3ys: a) HepaBeHCTBO MapkoBa; 6) HepaBeHCTBO UeObIméRa.

bank Bblmaer kpeautel mo 1 muH pyO. cpokom Ha 1 roa. M3BecTHO, YTO B CpeaHEM
BEpPOSITHOCTh HEBO3BpaTa kpeauta = 1 %. Kakyro MpOLEHTHYIO CTaBKy JIOJKEH YCTaHOBUTh
0aHK, 4TOOBI B CPETHEM UMETh IPUOBLITH?

HeoOxomumo wu3yuuTh pacrpeneiaeHue pasmepa OO0yBH, NPOJAHHON B MHTEPECYIOLIEM
MarasuHe, C LeJbl0 00ecleYnTh HYKHOE KOJIMYECTBO O0yBH Kakaoro pasmepa. IlomydeHs
CIeAYIOINE JaHHBIE O pa3Mepe MPOJAaHHON B Mara3wHe 3a CyTKH 00yBH (KeHCKoM): 35, 35,
36, 36, ...,42,42. Bcero npoaano 100 mryk. Caenatb BBIBOJIBI.

[IpeanpurmunBeiii Cemen CeMEHOBHY XOUYET MPOBEPUTH HAIMMCh HA pEKIIaMHOM OaHHEpe,
KOTOpas TJacuT, uto B Jotepee «CTormKupJloTo» mouT TpeTh BCEX OMIETOB BHIUTPHIIITHBIC.
YtoOpl peasm3oBaTh CBOIO 3aAyMKy, OH TONPOCHI N CBOMX Jpy3ed KynuTh 1o 10
aotepeiHbix OmneroB. Ilyctp Xi — 4HCIO BBIMTPBHILHBIX OWJIETOB Jpyra iup —
BEpPOSTHOCTHh BBIMTPHINIA OAHOTO Oumiera. a) Kakoe pacmpeneneHue mmeer BenuuyuHa Xi 7
0) 3anmcary ynkuuto mnpasaomomodus L(p) mias Beibopku X1 , ..., Xn . B) Merogom
MaKCHMaJIBbHOTO TIPaBIOMON00WsT HAWTH OleHKY p. T) Haiitm mupopMmanmio dumepa mis
onHoro Habmiogenus i(p). ) bymer nu omeHka mapameTpa p, TMOJy4YEHHAs IO METOAY
MaKCUMaJIbHOTO mpaBaononoous, s3¢dexruBroit? e¢) HailTh OIeHKY MaKCHMalIbHOTO
MpaBAoONoOa00UsS MaTEeMaTHUYECKOrO OXKUIAHHS U JUCTIEPCUU BBIUTPAHHBIX MPOU3BOJILHBIM
npyrom OwmnetoB. k) [lana peanmzanms ciydailHOH BBIOOpKH TisiTH Apy3eit  CemeHa
CemeHoBrYa. UWCIO BBIMTPHIINIHBIX OWIETOB OKaszanoch paBHO (3, 4, 0, 2, 6). Haiitu
3HAUYEHUE TOUYEYHOW OLEHKH BEPOSATHOCTU BBIMrpbIMIAa p. Kak BBl aymaeTre, MOXO0Ke JIH
YTBEPKACHUE OpPTraHU3aTOPOB HA MPaBay?

W3 reHepanabHON COBOKYITHOCTH M3BJIeYEeHA BbIOOpKa 00bEMa 1T = 21.
x; 2 6 8 10 ¥
n 3 4 6 8 21

TpeOyercs HaiiTh: 1) W MOCTPOUTH SMIOUPHUUYECKYIO (YHKIMIO pacmpeneieHus; 2)
BBIOOpOUYHOE cpeHee, «uctpaieHHoe» CKO, BEIOOPOUHYIO MOy U MEJIMaHY .

3anucaTh B BHJIE BapHallMOHHOTO psaa BeIOOpKy 20, 19, 12, 13, 16, 17, 17, 14, 16, 14, 13,
19, 18, 16, 14. IlpencraBuTh CTaTHCTUYECKOE pacmpeneneHue BbiOOpku. IlocTpouTh
MOJIUTOH OTHOCUTENBHBIX YacTOT [UIsl CTAaTHCTUYECKOTO psia. BBIYHCIUTH YHCIOBBIC
XapaKTePUCTUKU BBIOOPKH: BBIOOPOYHOE CpEIHEE, «HUCIPABICHHYI0» W BBIOOPOYHYIO
TUCTIEPCUH, «UCIIPABIEHHOE» CpeaHeKBaapaTudeckoe oTkiaonenue (CKO).

Haiitu BpIOOpOuYHOE cpemnee, wmoxy, Memuany u BbibopouHoe CKO  BreiOopku

00béMoM 1T = 70 , pacrpeicicHHne KOTOPOH 3a/IaHO CJICAYIOMICH TaOIHIICH:

Harepsansr | 01,02 1,02 - 2,04 — 3,06 — 4,08 - Cymma
2,04 3,06 4,08 5.1
Yacrtora 4 28 19 12 7 140

HOCTpOI/ITL TUCTOIpaMMYy U IIOJIMT'OH YaCTOT.
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JlaH CTaTHCTUYECKUH Psi NpU3HaKa X:
3,8 3.9 4 4,1 42 | 43 | 44 | 45 b
2 2 5 7 6 4 3 1 30

X

i
n
HaiiTi HavyanbHblE M LEHTPAIbHBIE MOMEHTHI MEPBHIX YETHIPEX MOPSAAKOB IIpH3HAKA X, a
TaK)KE OIPEACIIUTh ACUMMETPHIO U DKCLIECC.

[IpenenvHass Harpy3ka [isi BbIOOpKM U3 50 CTaJbHBIX CTEp)KHEH XapaKTepU3yeTcs

CJIG,Z[YI-OH_II/IM pAOOM:

x; 1| 13 | 14 | 16 | 17
[ ny | 4 5] 30 | 7| 4
Cumras pacnpeseleHue IpeaebHOI HArPy3KH X HOPMaJIbHBIM, IOCTPOUTH J0BEPUTEILHbIC

MHTEPBAIbI [ OLCHKH C HANEKHOCTBIO ¥ — 0,99 cpeaneit npenenbHoi Harpy3ku u CKO
MpeIeIbHON HArPY3KHU CTANBHBIX CTEP)KHEH MapTUH, U3 KOTOPOU MPOU3BeIeHa BEIOOPKA.
B pesynbTare skcrniepruMeHTa NOJy4eHbl JaHHbIE, PECTABICHHbBIE B BUJE CTATUCTUYECKOTO
psna:

38 60 41 51 33 42 45 21 53 60 60 52 47 46 49 49 14 57 54 59 30
4050 59 30 61 56 58 42 54 44 42 32 45 60 43 41 58 48 72 48 47 39 28
47 35 65 61 77 67

Tpebyercs: 1 )3anucarh 3HAYCHUS PE3YJIBTATOB SKCTICPUMEHTA B BUJIE BAPHUAIMOHHOTO PsJIa.
2)[IpencraBUTh AaHHYIO BHIOOPKY B BHJE MHTEPBAJIBHOTO CTaTUCTHYECKOro psna. 3)Haitu

YUCJIOBBIC XapaKTEPUCTUKH BBIOOPKH: X DE ' SZ'S‘ 4) Ompenenutb JT0BEPUTEILHBIC
UHTEpBaJIbl HEU3BECTHOIO MATEMATHYECKOIO OXHMAAHUSA M HEU3BECTHOIO CPEIHETO
KBaJpaTUYECKOro OTKJIOHEeHUus. lIpeamonaraercs, 4To reHepangbHas COBOKYIHOCTb HUMEET
HOpMaJIbHOE pactpeaenacHue. JloBepuTelbHy0 BEpOATHOCTh IPUHATH paBHOil 0,95.

Tpebyercs npu ypoBHe 3HaumMocth & = 0,05 IIPOBEPUTH 110 KPUTEPHUIO COTJIACHS
IIupcona rumnoresy O HOPMAJIBHOM paCIpPEACIICHUH TE€HEPaIbHOM COBOKYIIHOCTH, €CIIH
r

HN3BCCTHBI SMFHqu‘eCKI/IC HaCTOTHI ni 1 TCOPETUICCKHUEC YaCTOTEI ni .
n,  8[10[18]27[17[11]9
n | 5[15[16]25]20[ 127

W3 renepanbHOW COBOKYNHOCTH W3BJ€U€Ha BbIOOpKa, IMpEACTaBlIeHHas B BUJE pAja.
TpebyeTcs MpOBEpUTH, COTIACYIOTCS JIM BHIOOPOYHBIE JaHHBIE C TUIIOTE30i 0 HOpMaJIbHOM

pacnpeaciicCHun cnyqaﬁHoﬁ BCJINYHHBI X— C IMMOMOLIBKO KPUTCPpHUA COTJIACHUA HI/IpCOHa npu

J— x .o x
ypoBHe  3Haummoctu & = 0-05, pa3buB  OTPE30K [ Mmin ”“”] na | WHTEPBAJIOB

OJIMHAKOBOM JUTMHBI. Benuuuny ! paccuurars 1o bopmyie
Crepmxeca l=1+3322"Ign

20 [23]15[3,1]27]19]24[09]25
13]29(23(39(24(36(1,6[32]29

1,1
2
21133108 (35(1,7|126|41(28(1,2]25
4
2,

1.1124(15(32(27|1.5]3,7(1,9|3.1 _
410292 [1,1]07]33(25]1.6|24(21] 132[16[07]26[13[2 [37/29(4 |3,
32]09]28]42]28 19(12[1,7]35]2 28411193633 (29(06]1,5]1,2]24
27]39]24[17[3.6[25]08]3.1[2.1[13] [1,1[3,5[1,6]24[39[2,7]25]1,9][26]3.2
ITo 3aganHON TabnMIE 3aBUCUMOCTH IIPU3HAKOB XuY
X 0 1.7 | 47 75 | 85
Y |-32|-27|-10 02| 18
Brrauciuts BIOOPOYHBINH KOA(DPHUIIMEHT KOPPEISIIIUN U OCTATOYHYIO TUCIIEPCHIO. 3amucaTh

ypaBHEHUS TMPSMOM perpeccuu XnY. [TocTpouTh KOppPENSLMOHHOE TOJE U JIMHUIO
perpeccuu Ha KOppesLMOHHOM II0JIE.
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Tabnuia 3HaYeHUI TpU3HAKA Y TIPU TAHHBIX 3HAYEHUSAX TPU3HAKA X umeer BHUI:

X

Y 5 10 15 20 ny,

10 2 - - - 2

20 5 4 1 - 10

30 3 8 6 3 20

40 - 3 6 6 15

50 - - 2 1 3
1, 10 15 15 10 | n=750

[Moctpouts KoppensimpoHHOe mosie. Haiftm BBIOOpOUHBIA K03 duIMEHT KOoppensuy,
OLICHHTb €r0 3HAYMMOCTb. 3aIUCaTh yPABHEHHS IPSIMOi JINHAK perpeccnn Y Ha X
W3 reHepanbHOM COBOKYITHOCTM U3BJeueHa BbIOOpKA, MPEJCTAaBICHHas B BUJE

o416 7 |8 |10]11)12
e 3|71 96 |4

CTaTUCTUYCCKOI'O pdaaa:

TpeOyercs: 1)BBIYMCIUTL BBIOOpOUHOE cpemHee £, BBIOOPOYHYIO JAHCIIEPCHUIO DB,

-2
UCTIPABIICHHYIO BBIOOPOYHYIO zuxlcnepcmo-‘-(J U CpelHee KBaJpaTUYHOE OTKJIOHEHHE J;
2)HaliTh pa3Max BapbUPOBAaHHUSA; MOAY W MeAHaHy; 3)IOCTPOUTHh MOJUIOH YacTOT U
AMITUPHUYECKYIO0 (DYHKIMIO pacrpeneneHus; 4)IpoBepUTh, COTIACYIOTCS JIM BBIOOPOYHBIC
JIaHHBIE C TUIOTE30M O HOPMAJbHOM PACIPEICICHUH CIy4YaillHOW BEJIWYUHBI A rpadudecku

M C TIIOMOIIBIO KpUTepHs corjacus IlupcoHa mpu ypoBHE 3HauyuMMocTH & = U,US,
NpEJICTaBUB JaHHYIO BBIOOPKY B BHUJE MHTEpPBaIbHOrO psjaa. KonnuecTBo HMHTEpBaloB

paccuntare 1o (opmyine Crepmkeca [=1+3322Ign, 5)HalTH C JOBEPUTEIBHOM
BeposTHOCTBIO V' = 0,95 (y = Uﬁg)nosepmenmmﬁ WHTEPBAI JJIi MaTeMaTUYECKOro

OKHMJIAHUS, a TAKKe JOBEPUTENILHBINA HHTEPBAI s o (x)

To 3amaHHO# TabIHMIE 3aBUCHMOCTH TIpH3HaKoB X u 1

1} BbIuMCcauTh BHIOOPOYHBIH KO3(D(QUIMEHT KOPPENISALUH; IIPOBEPUTH €ro Ha 3HAUYMMOCTD,
npunss & = 0,05,

2)MeToznom HAUMEHBIIIX KBaJ[paToB BBLIPOBHATD zaBucumoctb 1 ot X 1o
npsivoit ¥ = @+ bx,

3)BBIUKCIUTG OCTATOUYHYIO JUCIEPCHIO, CAENATh BBIBOL.

4)I1ocTpouTh KOPPEISALMOHHOE 110JIE ¥ TMHUIO PErPECCUH HA KOPPESILIMOHHOM I10JIE.
X 2] -1 0 | I 2 3
Y 5.6 5 4.3 4 3.6 3

6.2. CamocTosiTeqIbHAs1 padoTa 00y4arommuxcst

Tema 1. AHaJMTHYECKAsI T€OMETPHSI, BEKTOPHI U KOOPAWHATHBIN aHAIU3
Buo pabomoel: M3ydyeHue IUTEpaTypbl MO TeMe, MOATOTOBKA K MPAKTHUYECKOMY 3aHSATHIO,

pelieHne, 3aJaHHbIX ISl CAMOCTOATEIBHON paboThI, 3a/1a4 (Keiic-3a1a9).

S e

Paccmampusaemvie sonpocuwi:

JlaTh onpeneneHue BEKTopa.

Korna BeKTopbl KOJIIIMHEAPHBI, KOMIUIAHAPHBI, PABHBI?

N310XUTh OCHOBHBIE CBOMCTBA JIMHEWHBIX ONEpallUii HaJ BEKTOPAMH.

UYro Ha3pIBaeTCs MPOEKIMEN BEKTOPA HA OCh?

3anucatb GOpMYJIBI )15 ONPEACIICHUS IPOEKLIUI BEKTOPA HA OCH CUCTEMbI KOOPMHAT.
JlaTb onpenienieHne CKaIsipHOrO IPOU3BEIEHUS BEKTOPOB.
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7. IlepeducnuTh CBOMCTBA CKAISPHOTO IIPOU3BEACHUS.

8. 3ammcaTh GOpMyITy CKaISIPHOTO MPOU3BEACHHS B KOOPIUHATHOM opMme.

9. 3amucatp popMyiy A ONpEeseHHs yIia MeXy BEKTOpaMH.

10. ChopmynupoBaTh yCI0BHE OPTOTOHATLHOCTH BEKTOPOB.

11. laTb onpenenenns BEKTOPHOIO IPOU3BEIEHUS ABYX BEKTOPOB.

12. Yemy paBHO BEKTOPHOE MPOU3BEACHUE OJJTHOMMEHHBIX U Pa3HOMMEHHBIX OPTOB?

13. 3anucars popMyiTy BEKTOPHOTO MPOU3BEICHHS B KOOPAUHATHOH (opme.

14. 3anucate hopmyIty A onpeaeseHus IIOIIaI1 TapajuieJiorpaMmMa, TpeyroJbHUAKA.

15. Jlatb onpenenenne CMEMIaHHOTO IPOU3BEIEHUS TPEX BEKTOPOB.

16. 3anucate hopmyIry CMEIIaHHOTO TIPOU3BEACHUS B KOOPIUHATHOU (hopMme.

17. JlexapTOBBI U NOJISIPHBIE KOOPAMHATHI TOUKHU HA MJIOCKOCTH.

18. 3anucate ob1iee ypaBHEHUE TIPSIMOA.

19. 3anucate HOpMaIbHOE YpaBHEHHUE MPSAMOIL.

20. 3anucarh ypaBHEHHE TIPSMOH C YIIIOBBIM KO3 PHUITHEHTOM.

21. 3anucarh ypaBHEHUE NPSIMOM B OTPE3KAX.

22. OOBACHUTHh METOJIUKY TIEPEX0/Ia OT OOIIET0 YpaBHEHHUS K IPYTUM BHAAM YPaBHCHHM.

23. 3anucatb (opMyJIbl OCHOBHBIX 3a7[ad Ha MPSIMYIO HA TUIOCKOCTH (TOYKA MIepECeueHHs, yroi
MEX1y MPSIMBIMH, PACCTOSIHUE OT TOYKHU A0 MPSIMOM).

24. ChopmynupoBaTh NpU3HAKY MAPALICIBHOCTH U MEPIEHAUKYIIPHOCTH IBYX MPSMBIX.

25.3amnucath ypaBHEHHUS OKPYKHOCTH (KAaHOHUYECKOE U CO CMEIIICHHBIM IIEHTPOM).

26. 3anucath ypaBHEHUs IIUICA (KAHOHUYECKOE U CO CMEIIEHHBIM LIEHTPOM).

27.3amnucath ypaBHEHUs TUNIEPOOIIBI (KAHOHUYECKOE U CO CMEIICHHBIM IIEHTPOM).

28. 3anucarp ypaBHEeHHUs1 TapaboIIbl (KAHOHUYECKOE M CO CMEIIEHHBIM IIEHTPOM).

29. Yka3aTb XapakTE€pHbIE JIMHUU U TOYKH KPUBBIX BTOPOTO MOPSIKA.

30. OOBSICHUTH METOIUKY TIOCTPOCHUS JUINIICA, THUIIEPOOIIBI U ITapalboJIbL.

31. Yro Ha3bIBAETCS HAPABJISIFOIIMM BEKTOPOM MPSIMOM B MMPOCTPAHCTBE?

32.3anucath 1 IPOKOMMEHTUPOBATh KAHOHUYECKHE YPAaBHEHUS MIPSIMOIA.

33. 3anucaTh ¥ NPOKOMMEHTHUPOBATH [TAPAMETPUUECKUE YPABHEHHUSI IPSAMOIL.

34. ChopmynnpoBath yCI0BUS NAPAJIETbHOCTH U EPHIEHIUKYISPHOCTH MPSIMBIX.

35.3anucare ¥ OOBSCHUTH PA3TUYHBIC BAPHAHTHI OOIINX YPaBHEHHH TIOCKOCTH.

36. 3anucarh ¥ IPOKOMMEHTUPOBATh YPAaBHEHHE IUIOCKOCTH B OTpE3Kax.

37. 3anmcath ¥ MPOKOMMEHTHPOBATH YPABHEHHE TIOCKOCTH C YTIIOBBIM KO3 (DUITUESHTOM.

38. Uto Ha3bIBaeTCsl HOPMAIBHBIM BEKTOPOM IIIOCKOCTH?

39. IlpuBecTy mprMephl B3aUMHOTO PACIOI0KEHHS IBYX IJIOCKOCTEH B IPOCTPAHCTBE
(mepecedeHune, mapamienbHOCTh, MIEPIEHAUKYISIPHOCTD, YTOI MEXKAY TUIOCKOCTSIMHU).

40. ChopMyIIMpoBaTh yCIOBUE MAPALICITHBHOCTH MPSIMOM U IJIOCKOCTH B TIPOCTPAHCTRBE.

41. ChopmynupoBaTh yclI0oBHE, KOTAA MPSIMasi JIEKHUT B INIOCKOCTH.

42.3anucath ypaBHEHHs] OCHOBHBIX MOBEPXHOCTEI BTOPOro Mopsijika, U300pa3suTh CXEMaTUYHO
(cdepa, snnmuncona, runepooIOU, MapadboIoOn, HUIHHIPHIECKHE TOBEPXHOCTH).

43. BO3MOXHOCTH NPHUMEHEHUS TOJYYEHHBIX CBEJIEHUH C HSKOHOMHUYECKUM OOOCHOBaHUEM
pellleHHsT B PAa3IMYHBIX OONACTAX >KU3HEACATEIHHOCTH U MNPOQPECCHOHANBHON eSATEIbHOCTH
TaMOKEHHOT0 JiejIa.

3aoauu ons camocmosmenvHol pabomsi

- -
a=(2;-1;-2) nu b=(8 -40).
1. JlaHbI BEKTOpBI
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_—)
- - - =5 o d d
o c=2aund=b-a; c o
2. Haiitu: a)BeKTOpHI - O)IMHBI BEKTOPOB H ; B) CKaIAPHBIA KBajpaT
—
- -
d (c,d);
BEKTOpa r) CKaJIsIpHOE IIPOU3BENICHUE BEKTOPOB T)yrol  MEXIy
-

(c,d)
BEKTOpAMH
3. 3anmanbl Touku 4 (0; —1; 2) u B (-1, 1, 4). Haiitu koopauHaThl, JUIMHY U HaAMpPaBIAIOIINE

—
KOCI/IHYCBI BeKTOpa A B )

4. Tlycts ABCD — mapamnenorpamm. M u N— cepeaunsl ero cTopoH (puc. 2.10).
— — — = —

Pa3noxute BEKTOp DC 1o BexTopamu @ = AM | b= A

Puc. 2.10
o - _ = _ - ;; — 4: 5b,
5. Haiitu cKandpHble pOM3BEIEHHS BekTopoB M= #—3% + ecinu
-+ b d - — T
lal=1,1b1=2 (q, b)= 75
[dl=1,181=4, (@, = T

- - -
¢ =2a—

6. Haiitu nnuny BekTopa % ecmn

-
7. BBIUUCINTB, KaKyl0 pabOTy BBINOJHSET CHIIA F=(2 —1; 4}, KOTOpasi MPSAMOJIUHENHO
nepeMeniaeT MaTepHalibHy0 TOUKy 13 Touku M (—1; 0; 3) B Touky N (2; -3; 5).

8. JlaHbl BEpIIMHBI TPEYTOJIbHUKA: A(-5,3), B(-4,-6), €(0,2). Hanucate: a) ypaBHeHue
Menuanbl AM , 0) BeicoTel AH , B) Haiitu yroa mexay AM um AH.
9. Haiitu momanb TpeyroiabHuKa, 3ananHoro sepmunamu 4 (1; 2; 0), B (0; -2; 1), C (-1; 0; 2).

10. HaiiTu 1yiMHy BBICOTBI AH L ABC: A(_S’B)’ B(_4’_6)’C(0’2)‘

11.Haiitu yron mexnay npsmpivu - 3x—4y+1=0 u 5x-12y+3=0
12. Haniucatp ypaBHEHUE MIJIOCKOCTH, MPOXOIAIICH yepes TOYKH
A(1,2,-3), B(0,1,-1), C(7,-3,5).
13.CocraBuTh ypaBHEHHE MpsAMOM, mpoxozsmend uepe3 Touky (—S8; 1) mnapamnensHO
npsmoit 2x —y + 7= 0.
14.Menuanst BM u CN (puc. 3.25) tpeyronbHuka ABC nexar Ha npsaMbIx x +y= 3 u 2x +
3y =1, artouka 4 (1; 1) — BepmuHa TpeyronbHuka. CocTaBuTh ypaBHeHHE MpsiMoii BC.
15.CocTaBuTh ypaBHEHHE IIJIOCKOCTH, MTpoxoasiiei yepe3 Touky M (1; 2; 3) neprneHaIuKyIsipHO
—»
n
BEKTOPY =(-1;-3;1).
16. Haitt 06bem TeTpanipa, 3axandoro BepmuHamu A (2; —1; 0), B (5; 5; 3), C(3; 2; -2), D (4;
1;2).
17. lokazate, uto touku 4 (0; 1; 2), B(-2; 0; —-1), C(-1; 5; 8), D (1, 6, 11) nexxar B oxHoOM
TJIOCKOCTH.
18. HanmucaTp oO1iee ypaBHEHHE IIOCKOCTH, Tpoxosmend yepe3 Touku M1 (1; 2; 3), M2 (—1; 0;
2), Mz (-2; 1; 0).

19. Haiiti yroa Mexay miockocTsivu % * 2X+4y+35=0, n @a,: 2x-y+22=0.
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20. Hanucats ypaBHeHMe JHHUHA LEHTPOB oKpyKHocTeit ¥ TV 72X =0 0 x"+2x+ )" +y=1.
21.Hanwucate ypaBHEHHE OKPY>KHOCTH, eciii TOUKH A (—1; 4) u B (3; 2) ABISAIOTCS KOHIIAMH €T0
IrameTpa.
22. HaiiTu 1eHTp U pauyc OKpyKHOCTH x> + )% + 4x — 6y — 23 = 0.

LYy

—+
23. Haiitu skcueHTpucurer >umunca 16 25
24. Haiitu KOODPJMHATBI HeHTpa 7 HAIUCATh ypaBHEHUS ACHMIITOT
9x* 16y +90x+32y —367=0.

rUnepooIbl
25.CocTaBUTh KAaHOHUYECKOE YpaBHEHHUE »OJUIMIICA, Mpoxojsmero d4epe3 Touku Mi (3; 2)
2y §)
4, 2 F °
u M> ( 3 /, ecnu ero (hokychl Jexat Ha ocu Ox CHMMETPUYHO Havary KOOpAMHAT.
26.YcTaHOBUTb, 4YTO ypaBHeHHs 16x°— 9y’ — 64x —54y —161 = 0 onpenenser

runepOony. Haiitu ee eHTp 1 moyocH.
27.Ilpusecmu ypasnenue 8mopoco NOpsAOKA K KAHOHUYECKOMY U0y, HA36amb U NOCMPOUMb

Ar2 L 02 LR _ A 1 —

KpUsyIo: dr® +y " +8r —4y+4 = 0.

Tema 2. D1eMeHTHI THHEHHON aaredphI

Buo pabomuei: n3ydyeHue IUTEpaTypbl MO TeMeE, MOATOTOBKA K MPAKTHUYECKOMY 3aHSATHUIO,

pelleHne, 3aJaHHbIX U CAaMOCTOSTEIbHOM paboThl, 3a/1a4 (Keiic-3a1a4).

ORI R WD —

[\ T NS T NG T NG T N0 T N T N T N T S g e U TG SR
N O DM P WO OOVOJINWnM P WND—O

Paccmampuesaemvie sonpocol:
UTto Ha3bIBaeTCsl MAaTPHIIEH — CTPOKOU (MaTpuIe - CTOIOIIOM)?
Jatb onpenenenure MaTpuilbl (B 0011IeM ciiydae).
Uto Ha3bpIBaeTCS AMHUYHONU MaTpUIeh?
[lepeuncnute OCHOBHBIE TUHEIHBIE ONEpAIH HAJl MATPUIIAMHU.
N3110KUTh TPUHITAIT YMHOXESHHS CTPOKHU HA CTOJIOETI.
N310XUTh METOUKY HAXOXKICHHS MPOU3BEACHHS MATPHII.
N31m0kHuTh METOIMKY BO3BEICHHSI MATPUIIHI B HATYPAIBHYIO CTCTICHD.
Uto Ha3bIBaETCA OMPECIUTENEM KBAAPATHON MATPUILIBI?
N31m0kuTh METOIMKY BBIYUCIICHHS OTIPEICITUTENCH 2-0T0 U 3-€T0 MOPSIKOB.

. ChopmynupoBaTh TeOpeMy paziIokKeHHUs ONPEIEIUTEINS IO CTPOKe (CTONOIY).

. Kakue npeoOpa3zoBanusi MaTpHIl HA3bIBAIOTCS SJIEMEHTAPHBIMU?

. ChopmynupoBaTh CBOMCTBA ONPENEIUTEIIS.

. UTo Ha3bIBaeTCS PEILICHUEM CHUCTEMBbI IMHEIHBIX YpaBHEHUM?

. Ilepeuncnuth OCHOBHBIE HAMMEHOBAHUS JIMHEWHBIX CUCTEM B 3aBUCUMOCTHU OT BUJA PELICHUM.
. JlaTe onpenenenue oOpaTHON MaTPHUIIBL.

. JlaTb onpeneneHne MUHOPY U anredpandyeckoMy JOMOTHEHHUIO 3JIEMEHTa OIPeIeIuTeNs.

. I3noxuTh MeTOANKY HaX0XAeHUsT 0OpaTHOUM MaTpuilbl (2 criocoba).

. 3anucarb CUCTEMY ypaBHEHHI B MaTpU4HOM opme.

. I310KUTh aNropuT™ peleHus JMHEHHON CUCTEMBI MATPUYHBIM METOJIOM.

. Chopmynuposats Teopemy Kpamepa.

. I3101Th METOAMKY peIIEHUs] CUCTEMBI ypaBHEHUN MeTotoM Kpamepa.

. JlaTb onpenieneHne paHra MaTpULbL.

. I3105%1Th METOUKY HAXOKJIEHUS paHT'a MAaTPUILIbI.

. ChopmynupoBats Teopemy Kponekepa-Kanennu.

. I310uTh METOIUKY HCCIEA0BaHUs CUCTEMa MeTo10M [aycca.

. I310XUTh METOAMKY pelIeHus: cucTeMbl MeTo1oM ["aycca (mpsiMoii u 0OpaTHBIN X01).

. Bo3moxHOCTH TpUMEHSTh 3HaHHA B cdepe SKOHOMUKHA W YIPABICHHS, aHAIU3HPOBATH
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NOTCHIUAI W TEHACHIUM PA3BUTUS POCCUHUCKOM M MHMPOBOM OKOHOMHUK Ui pELICHUsS
NPaKTUYECKUX M (MJIM) HCCIEAOBATENbCKUX 3a1ad B NPO(ECCHOHANBHOM JEATENBHOCTH B
TaMOXXEHHOM JIeJIe.

10.

11.

3adauu ons camocmosmenvHol pabomsi
(72 304) (3 2 15)
A= ) B=( ° ) o
JlaHbI MATPHUIIBI 1 -3 4 -2 ~4 ~-1 -3 0/ Haiiru marpuiy -2A +3B.
—: 3

1
A=|2 1 -1
3 -1 -2
BBIYHCIIUTH OIpEIeIUTEND
4 2 -3
A= 1 -5 0
BBIYHCIIUTH ONpEIeIUTEND 2ot
2 34
12 —4| cosa sina 5 —2 .
Bbruucauts onpenenureny: a) 10 Ol @) | Tsine cosal. 5y f1 23

Haiitu matpunyy C = AB, ecnu: a) Aa(‘; —f) B=(“21’ § —?); 6)”2(—2)' B=02

0 -1 3
A= ( 2 31 ) .
Haiitu o6partHyto K MaTpuIe b
(11 -1
A={2 0 3|
Haiitu marpuity, o6paTHyro 1ist [1 -1.0 J

AP ii] B:fi} Ml

PelnTh CHCTEMy YPaBHEHHUIE MATPHEHBIM CIIOCOGOM: 1“7~ b -
/3 14 12

A=|13 12 12|

3 1/4 0

CrpyKTypHasi MaTpulia TOPrOBIU TPEX CTpaH 51> 82, 53 AMEET BUL: Haiitn

COOTHOIIEHHE HALMOHAIBHBIX JI0XO0/0B CTPaH JUls cOaJaHCUPOBAHHOM TOPrOBIIN.
(xy — 2x9 + 323 =0,

21+ 29 — 23 =1,

PeutuTh CHCTEMY THHEHHBIX ypaBHeHui: | 371~ 72— 273 = 0.
x—y+2=0;
{2x—y=o: 2t ytz=5
Pemuts cucremsl o popmynam Kpamepa: a) £+ 3% =T 0) \Zy—z=3.

Tema 3. BBenenne B aHaIuM3: npefies M HENMPEPHIBHOCTH
Buo pabomei: u3ydeHue IUTEpaTyphbl MO Te€ME, NOJArOTOBKA K IMPAKTHUYECKOMY 3aHATHIO,

pelleHre, 3aJaHHbIX U CAaMOCTOSTENIbHOM paboThl, 3a/1a4 (Keiic-3a1ay).

S B e

Paccmampusaem ble 60npocol.

Uucnossle MHOKecTBa. Oniepaliny Ha/l MHO>KECTBAMHU.

MHO0€ecTBO KOMIUIEKCHBIX 4yKcell. Onepanuyu ¢ KOMIIJIEKCHBIMHA YUCJIAMHU.
JlaTh onpeneneHne TOYHbIX TPAHEN MHOKECTBA.

Jatb onpenenenue QyHKIUN KaKk OTOOPaXXeHNUsI MHOXKECTB.

N3noxuth criocoOsl 3aaHus (yHKIHH.

W310%UTh METOAMKY HaXOXKIEHUs 00JIacTH onpeAeaeHUs QyHKIHH.
N3n0XUTh OCHOBHBIE CBOMCTBA (DYHKITHH.

CdopmynupoBath nonarue oopatumoit pynkuu. [pusectu npumeps!.



10.
. [TocTpouts rpaduku MPOCTEHIITNX FTIEMEHTAPHBIX (YHKITHA.
. UTo Ha3BIBaETCS CIOKHOU (QyHKITUEH?

13.
14.
15.

11
12

16.
17.
18.
19.
20.

21
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ObocHoBaTh yTBepKIeHHE «MOHOTOHHAas (YHKLIUS HE MOXET OBITh MEPUOAUYHONN.
CnpasennuBo u yrBepxacHue «Ilepuoguanas GyHKINUS MOXKET ObITh MOHOTOHHOM ?
[lepeuncnuTh mpocTenIIe AIeMEHTapHbIE (PYHKITUH.

Kaxk HaspiBaetcst GyHKIIMs HaTypabHOTO aprymenTa? Kak BeINISIIUT rpaduk 3Toi GyHKIUNU?
OOBSACHUTH TEXHOJIOTHIO MOCTPOEHUS rpadrka (yHKIIMA METOJOM CIIOKCHHUS.

Kakoe BnmsHHE OKa3pIBaeT Ha MoBeneHHE Tpaduka (QyHKIMHM M3MEHEHHE 3HaKa (BO3BEACHUH
apryMeHTa B HATypaJbHYIO CTENEHb, NMPUOABICHHE K apTyMEHTY OTPHIIATEJIBHOTO YHCa) B
AQHAJMTUYECKOM TIPEJICTaBICHUH 3TOH (QyHKINH.

[IpuBecTH OCHOBHYIO KJIACCH(PHUKAINIO (DYHKITHHA.

[TpuBectn npuMeps! HYHKIUH, 3a1aHHBIX HESBHO U ITAPAMETPHYECKH.

[TpuBectu npumeps! rpaduKoB QYHKIHMA U3 SIKOHOMHKH ((PU3UKHN), OIMCATh UX CBOMCTBA.

Jatpb onpeneneHue npenesia YuciIoBOM MOCIEI0BATEIbHOCTH.

Jatb omnpenenenue npenena GyHKIMNA B 06CKOHEYHOCTH U B TOUKE.

. JlaTb onpenenenre oTHOCTOPOHHETO Npeena GyHKIUU B TOUKE.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

JlaTh onpenieneHne OECKOHEUHO Maiol (YyHKITUH.

N3110KUTh CBOMCTBA OECKOHEYHO MAJIBIX (PYHKITHH.

Jath onpeneneHne OECKOHEYHO OONBIION (DYHKITUH.

ChopmynupoBaTh TEOPEMY O CBI3U OECKOHEYHO MAJIBIX U OECKOHEYHO OOJIBIINX (yHKITHH.
ChopmynupoBaTh OCHOBHBIE TEOPEMBI O TIpe/ieax.

W310XuTh IpU3HAKU CYLIECTBOBAHUS MIPEEa.

N3n0xuth TEOpEMY O IEPBOM 3aMEYATEIBLHOM IIPENETE, YKa3aTh €€ CIEICTBUS.

W310uTh TEOpEMY O BTOPOM 3aMeyaTesIbHOM Ipezerie, yKa3aTh €€ CIeICTBUS.

Kakast ¢pyHKIMs Ha3bIBaeTCsl HEIPEPHIBHOM B TOUKE, €€ CBOMCTBA.

N3noxuth cBoiicTBa PyHKIMA, HENPEPBHIBHBIX HA OTPE3KE.

[TpuBectu kiaccupuUKaIMIO TOYEK pa3phiBa.

N3o0pasuth rpaduyuecku PyHKIINN, UMEIOIINE Pa3PhIBBI PA3IMYHBIX THUIIOB.

Bo3MoxHOCTH TPUMEHEHHUS MTOTYYeHHBIX CBEJIEHUH C IKOHOMUYECKUM 00OCHOBAHUEM PEILICHUS
B Pa3JIMYHBIX 00J1aCTAX )KU3HEAEATEIbHOCTU U MPOPECCUOHATBHON JESTENIbHOCTH TAMOKEHHOTO
nena.

3aoauu ons camocmosamenvHou pabomol

3 2
1. BBIYMCIHUTE IIPEIE: im 2n° =Tn" +3n-4
> 3n’ —12n

«/x+9—3_

2. BoluucnuTh npene: lim

x—0

Hm (5x2 — 13x + 5).
3. Bpuaucautp x-»2

lim X1 .
4. Borumciautp x-»1 2x —1

lim x*—5x+4 6 .
5. Breruumcaurp *-»3 x2—9

lim x

6. Bpruuciurp x»2 x—2
lim _cos 5x — cos 3x
v 2 .
7. Hantu *-0 X
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lim [x— " )tg x.
n (x 2 } &
Ky

8. Haiitu 2

lim ¥ T+ sin 2x.
9. Haiitu *-0

. ( 2% — 1 )'—5"
1 —_— .
10. Haiitu *->o \ 2x -3

1im (cos 2x) Sin* 3%
11. Haittu x-»0

Tema 4. luddepenunanbHoe ucHUCIEHUE
Buo pabomul: wzydyeHue nuTepatypbl MO TeMe, MOATOTOBKA K MPAKTHUYECKOMY 3aHATHIO,
pelieHne, 3aJaHHbBIX TSl CAMOCTOSATEILHON paboThI, 3a/1a4 (Keic-3a/1a9).

Paccmampueaemvie sonpocul:
JlaTb onpenenenue mporu3BOgHON (GYHKIIMK OJTHOM HE3aBUCHUMON TIEPEMEHHOM.
Kakas ¢pynknust HazpiBaercs nuddepeHnnpyemMoit Ha mpoMeKyTKe?
N310XuTh TEOMETPUYECKUH, PUINIECKUI U SKOHOMHUYECKHUI CMBICT TIPOU3BOIHOM.
Mosket i QyHKIHS, HENPEPBIBHAS B TOUKE, OBITH B 3TOM TOouke He auddepenimpyema?
Jatb onpenenenue nuddepenmana GyHKIUU OAHON He3aBUCUMON IEpEMEHHOI.
W3n0xuTh 1 3anucaTh OCHOBHBIE MTpaBuia qU(GepeHIIMPOBAHNUS.
3anucarh TabaMIly NPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIHH.
3amucath paBUII0 HaxoxAeHUs auddepennnana cyMMel (IpOU3BEIEHUS, YACTHOTO).
Onwucate TEXHOIOTHIO MPUOJIMKEHHBIX BBIYMCICHUN C TOMOIIBIO T depeHImaa.
. ChopmynupoBats nipaBmiia qudepeHIInPOBAHUS CI0KHONW U HEIBHOW (DYHKITHH.
. ChopmynupoBats mpasuiio AuddepeHurpoBaHus GyHKIUH, 3aJaHHON apaMeTpUUYECKH.
. Onmcare TEXHOIOTHIO HAXOXKICHHS TPOM3BOIHON CTETIEHHO-TIOKA3aTeIbHOMN (DYHKITUH.
. ChopmynupoBaTh IpaBuia HaX0XKJIEHHUS TPOU3BOAHBIX BBICIIETO MOPSAKA.
. [IpuBecTr nmpumMeps! GYHKINH, HE UMEIOIIUX POU3BOIHYIO B TOUYKE.
. UTo moHuMaroT noj 6eCKOHEYHON TPOU3BOAHOMN?
. ChopmynmupoBaTh OCHOBHBIE TEOpPEeMBbl TU(PPEPEHIINATBPHOIO HCYHUCICHUS (TEOPEMBI O
cpelnHeM).
17. Chopmynuposats nipaBuiio Jlonutans. [IpuBectr mpuMepsl €ro NpruMEHEHUSI.
18. 3anucats popmyiy Teitnopa.
19. TlpuBecTy pasiioKeHUS AIEMEHTAPHBIX PYHKIHIA 110 Gopmyiie MakiopeHa.
20. [laTb onpeneneHus NOHATHIM BO3pacTaHUs U YObIBaHUS (DYHKIIUH.
21. ChopmynupoBaTh TEOPEMBI 00 YCIOBUSIX BO3PACTAHUS U YOBIBAaHUS (DYHKITUH.
22. [laTb omnpeneneHue 3KkcTpeMyma QyHKIHIH.
23. CopmynupoBaTb HEOOXOJUMBIE M JIOCTAaTOYHBIE YCJIOBUS CYIIECTBOBAaHUS 3KCTpEMyMa
byHKITIH.
24. OOBSICHUTH TIOHATHE «HANOOJIbIIICE U HAMMEHbBIIIeE 3HaUeHUE (YHKIIUU HAa OTPE3KEN.
25. Jlatb onpenieneHne BBITYKIOCTU (GYHKINH.
26. Uto Ha3pIBaeTCs TOYKOIO mepernda GyHKInuu?
27. ChopmynupoBaTh yCIOBUS BBIITYKIOCTH (DYHKLIMH, YCIOBHSI CYILIECTBOBAHHS TOUEK IIeperuoa.
28. [latb ompeneneHne acuMOToTaM rpaduka GyHKINH.
29. OTpIcKaHne acUMNTOT Tpaduka QyHKITHH.

WX B WD =

e e e e N
AN AW~ O
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30. C nomo1Ipio MOHATUH MpUpalleHe, MPOU3BoAHAsA, Tu(depeHIran 1aTh OnpeeeHie CpeaHei
CKOPOCTH BpAalllCHHs, MIHOBEHHOM CKOPOCTH BpallleHHs, 3JACTUYHOCTH CIpoca IO LEHE,
IpeEIbHBIX U3IEPKEK IPOU3BOACTBA.

31. Bo3MOXHOCTH NpPUMEHATh 3HaHMS B c(pepe SKOHOMUKHM M YIpPaBICHMs, aHAIU3UPOBATh
NOTCHIUAI W TEHACHIUM PA3BUTUS POCCUHUCKOMW M MHUPOBOM OSKOHOMHUK Ui peLICHUsS
NPaKTUYECKUX M (MJIM) HCCIEAOBATENbCKUX 3alad B NPO(ECCHOHANBHOM JEATENbHOCTH B
TaMOKEHHOM JIEJIE.

o

3adauu ons camocmosmenvHol pabomsi
BpruucauTe npou3BOAHYIO: Y =X - 10g23(tg3x).

Haiitn npounsBoanyo QyHKINU: = sin3ux .
x+1

2
Beruucnuts y"(0), ecu y = x2e*

Haiitu npousBoanyto GyHKIMK OAHOW mepeMeHHOW. Vcronb3ys mpaBuiia BHIYUCICHUS
MPOM3BOJIHBIX U TAOJIHILy MPOU3BOJHBIX JIEMEHTAPHBIX (YHKINH.

. ctgbx
1) y=263/x" —7tg2x, 2) y =ed" arccos3x, 3) y= 2g4 .
X
Haiitn Toukm mepernba, MPOMEXYTKH BBIMYKJIOCTH M BOTHYTOCTH Tpaduka (yHKIUU
2x°

X)= .
/) 1+x2
Haiitu HanOomnpiiee 1 HauMeHblee 3HaYeHUsT QYHKIUN Ha 3aJaHHBIX OTpE3Kax.

= iy [_4’ 2].Ha171m YacTHBIC TPOW3BOAHBIC TIEPBOTO TOPSAKAa (QYHKIUH

4+x

z=x*+2x+y* -3
Tokasats, uto ¢pyukmms z = y - In(x”* — y*) ynosnersopsier ypasuenmo 1| 0z 10z _ z
, 9TO (yHKII y y*) ya psiet yp 10z 106z =z
x ox yoy
Haiiti 5KkCTpeMyMBbI (yHKIIMH JIBYX HEPEMEHHBIX Z = f (x, y).

a. z=2x +6xy>-30x—24y. 6. z=x"—y".

Tema 5. UHTerpajbHoe ucHucjieHue
Buo pabomul: wzydyeHue IUTEpaTyphl MO TEME, MOATOTOBKA K MPAKTHUYECKOMY 3aHSTHIO,

pelnieHue, 3aJaHHbIX ISl CAMOCTOSATEIBLHOM padoThl, 3a/1a4 (Kehc-3amay).

Paccmampueaem ble 60onpocwl.

1. JlaTe ompeneneHue mepBOOOPa3HOM.

2. JlaTp ompezaeneHue HEOMPEIEICHHOIO HHTETpalla ¥ 3aIicaTh €ro BEIPasKEHUE.

3. CdopmynupoBaTh 1 3aMCaTh OCHOBHBIE CBOMCTBA HEOMPEEICHHOIO HHTETpaa.

4. Kakue MeTo/1bl MPUMEHSIOTCS IPU HAX0XKACHUU HEONpPeAeIEHHBIX HHTETPAJIOB?

5. OOBSACHUTH OCHOBHBIE METOJIbI MHTETPUPOBAHUS, IPUBECTH PUMEPHI.

6. OOBSACHUTH METOJ UHTEIPUPOBAHUS 10 YACTSIM, 3aMKcaTh GopMyIity, IPUBECTU IPUMED.

7.  OOBACHUTH METOJ MTOJICTAHOBKH, IPUBECTU TIPUMED.

8. JlaTp ompeneneHre MPaBUILHON M HETIPABIIIBHON PaIlMOHAIBHBIX IPOOEH, MPUBECTH
MPUMEPBHIL.

9. Ha kxakue coctaBisitolue nmpeoodpa3yeTcsi HermpaBuibHas paloHaibHast 1poos? [Ipusectu
npuMep.

10. 3ammcaTh yeThIpe BUa IPOCTEHIINX IpoOel pallMOHANBHBIX (YHKINH.
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11. V31M0XHUTH aNnTOPUTM WHTETPUPOBAHUS PALIMOHAIBHBIX (DYHKITUH.

12. OOBACHUTH coep)KaHUE CITOCO0A BEIYUCICHHS HEOTIPEACICHHBIX KO (OUITMEHTOB.

13. BBINONMHUTE HHTETPUPOBAHKE TIPOCTEHIIIEH IPOOH MEPBOTO (BTOPOT0, TPETHETO) BUA.

14. V3m0uTh CIOCOOBI MHTETPUPOBAHKSI TPUTOHOMETPUUIECKUX (DYHKITHIMA.

15. U3noxuth criocoObl HHTETPUPOBAHUS PACCMOTPEHHBIX HPPALIMOHATBHBIX (DYHKITHIA.

16. Yo Ha3bIBaeTCS OMpPEACICHHBIM HHTETPAJIOM M Kak OH 0003HaJaeTcs ?

17. KakoB reoMeTpu4ecKuid CMBICH ONPEACIIEHHOT0 HHTErpasia?

18. CdopMynupoBaTh OCHOBHBIE CBOMCTBA ONPEEICHHOTO HHTETpaa.

19. Hanwmcats u npountath Gpopmyny Hetorona-Jleitoauna.

20. N3510XuTh OCHOBHBIC CITOCOOBI BEIYUCIICHUS OMPEICIICHHBIX HHTETPAJIOB.

21. Hamucatb ¢popMyJabl 7151 BHIYUCICHUS TUTOMIAAN TUIOCKON KPUBOIMHEHHON Tparnenuu

22. Hamucatb GpopmMyiy 11t BBIMUCICHUS JJTMHBI AYTH TUIOCKOW KPHBOM.

23. Hamwucatp ¢opmyiy Ais BBIYMCICHUS 00beMa Tella BpalleHusl.

24. Hammcatb GpopMyiry U1l BBIMUCICHUS TUIOMIAH TTOBEPXHOCTH BPAIICHHS.

25. Kakwue onpeneneHHbIe HHTETPaJlbl Ha3bIBAIOTCSI HECOOCTBEHHBIMHU?

26. JlaTh ompejeneHne HECOOCTBEHHOTO HHTETpalia ¢ OECKOHEYHBIMH Mpe/IeIaMu
MHTETPUPOBAHUS.

27. JlaTb onpeaeneHrue HECOOCTBEHHOTO MHTErpasia oT (yHKIMU ¢ OECKOHEYHBIMH pa3phlBaMH B

00J1aCTH UHTETPUPOBAHUSI.
28. N310XuTh METOANKY BBIUYHCIICHUS HECOOCTBEHHBIX HHTETPAJIOB.
29. Kakue HeCOOCTBEHHBIC MHTETPAIIBI HA3BIBAKOTCS CXOISAITUMUCS U KAKUE PACXOSIIUMHUCS?
30. Bo3mokHOCTH IPUMEHSITH 3HaHUS B c(pepe IKOHOMUKHU U YIIPaBJICHUS, aHATU3UPOBAThH

IIOTCHIUAJ U TEHCHLIUN Pa3BUTHUS POCCUNCKON U MUPOBOM 3KOHOMUK ISl pELICHUS ITPAKTUYECKUX

U (WJIM) UCCIEA0BATEIIbCKUX 3aa4 B MPO(GeCCUOHATBHON IeITETbHOCTH B TAMOKCHHOM JIeTIE.

3aoauu onsi camocmosimenvhoil pabomoi

1. Haiitu HeompeaeneHHbIN HHTETPAT | 3(x + 1)d .
X\X —

dx [ (L + v T:;) dz
) o . .Fs.inx+2 NES v [(‘Oﬁ‘u‘d’;

Halitu HeomnpenenéHHble  HMHTErpajbl

dx N _ r.i!r
/ T+ 1 [Ctg wdr /EIL sine”dr [c':zmd.-n [ 1- [ Vv + ldz
2 ,*‘f;ﬂ xdx ‘ rdr
Ctg xdr In®x ? / J.|—!"L /(.‘Eg . 1) sin 3xdx /(2;]: + 3) InSxdx cos? »

2

/ (z + 3)dx / (= + l}d:i‘l
J 22 +4x+13 ) (2?2 +1)2
zt 4 20% + 1 3z +1
E da. ; ) ; — dx.
3. BeraucinTh mHTErpaNs /L0~ &~ 2 J (z+1)(22 + 6z +13)

/ dr [ sin zdx dz [ dx
sinz+1 J 2+ cosx’ 9 _sipZgy J sinx-cos®x

4. BBUHUCIUTH UHTETPAJIBI * , - -sin® @ ,
a2 2 N .. \,/.’I?d;r,‘ rdr
[hm x - cos” xdx [*;111;;;1* - sin 3xdx
b

Vr+1 22 + 4z + 13
/ V/,I“z + 2t — 3dz
\/ 3 rz ......

2
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5. Haiitu HeonpeneneHHble UHTErpasl. [IpaBMIBHOCTE MOJMY4YEHHBIX PE3YJIBTATOB IIPOBEPUTH
i depeHIMPOBaHNEM D] dx 2 f (x+4)dx

5 3) Jx In(1-3x)dx.

. —2x—
sin” =
6.  Haiitu onpeeneHHbli HHTErpal B rpaHULIaX UHTerpupoBanus [ 1, 2]: [ 2647
¥ +7x+1
1

7. Haiith onpenenEéHHbIi HHTErpasl B TPAHULIAX HHTETPUpOBanusd [1, 2] +*-x°
2 2 5

9

/;;;253;1: / da ‘ [ : d.-r‘ \/Erﬂ:r,_

. J 44 z2 J 2r4+3 J 1++x
4

8. BblUMCIUTH OINpeAeNeHHbIE HHTErpaibl o0 , 0 , 2

2

1
/;r: -cosx dx /;r: -arctg x dr

0 0
9

4Jih

9. BbluMCIUTh ONpeAEIeHHBIN HHTETpall j .
04+x

dx
4+x*

oo
10. MccnenoBath cX0AMMOCTh HECOOCTBEHHOTO HHTETpaa 2

@

dx =
J- 5 - J- dx ‘
1+ x 0(|+_\»3}3

Fo

b (x+ 1)dx
] =
1

VI

11. Beruucnouts unrterpan 0

Y+ I}
12. UccnenoBaTh Ha CXOAUMOCTb UHTETpAl

13. MccnenoBaTh Ha CXOAUMOCTb UHTETpal

1
1
i~

I
14. Beruucnuth unTErpa o

oo
/ 22(1 +lnz)

15. UccnenoBaTh Ha CXOOUMOCTb UHTETpANl !
+oo

r+2
[ 2
. Vb
1

2

16. UccnenoBaTh Ha CXOAMMOCTh HHTETpAl

lx
dx ir

17. McenenoBarh Ha CXOQUMOCTh UHTErpan o V2~ &

18. I/IccneILOBaTL Ha aOCOJIIOTHYIO U YCJIOBHYIO CXOJUMOCTb HHTETPaJIbl
+at
I sinx COos X

l\/;chuf\/,;

dx

Tema 6. O0bIkHOBeHHBbIE 1M epeHIHATbHbIC YPABHEHUSI
Buo pabompei: u3ydeHue IUTEpaTyphbl MO Te€ME, NOJArOTOBKA K IMPAKTHUYECKOMY 3aHATHIO,
peleHue, 3aJaHHbIX ISl CAMOCTOSITEIbHOM padoThl, 3a1a4 (Keic-3a1a4).

Paccmampueaem ble 60npocsl.’
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10.
11.

12.

13

17.

18

20.

21.

22.

23.
24.
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Jate onpenenenue quddepeniuanbHoro ypasaenus (1Y) nepBoro nopsaka.

[TpuBectu npumepst 1Y B paznudHbIX 00JaCTAX HAYKH.

Kak mpoBeputs perienue nudhepeHuanrsHoro ypaBHeHus ?

Urto Ha3zpiBaeTCs oOuuM pemenrem JY?

N3noxuTe MeTOauKY penieHus 3aaaun Komm.

3anucate OCHOBHBIE BHABI JIY C pa3sfciieHHBIMM M Pa3sAciAIOIIUMUCS IEPEMEHHBIMU,
U3JI0KUTh METOJUKY UX PELICHUS.

JlaTh onpeneneHue oOIUM U YaCTHBIM perieHusM JIY mepBoro mopsaka.

JlaTb onpeneneHue U U3J10KUTh METOAUKY PELIEeHUs OAHOpOAHOro Y nepBoro nopsaka
JlaTe ompeneneHrue W M3JIOXKUTh METOAMKY pelleHus JuHeuHwIXx Y mepBoro mnopsiaka
(noncranoBka bepnynnu u meron Jlarpanxa).

JlaTb onpeneNieHne U U3J10KUTh METOAUKY PEIIEHUS ypaBHEHUs bepHyun.

Jlatb  ompeneneHue M M3JIO0XKUTh METOJUKY DPEIIEHUS ypaBHEHUH B  TOJHBIX
muddepennmranax.

IIpusectu npumeps! 1Y Hepa3pelIeHHBIX OTHOCUTEIBHO IPOU3BOIHOM.

. I37105%kUTh OCHOBHBIE MOHATHS U onpeaeseHus Y BbICIINX MOPSIKOB.
14.
15.
16.

N3510%uTh METOAMKY UHTETpUPOBaHUs Y, NOMYyCKAIOIUX IIOHUKEHHE MTOPSAKA.

JlaTte onpenenenue muaeiHoro /Y ¢ nepeMeHHBIME KO3 DUITUSHTAMH.

3anucaTh OJHOPOJHOE U HeogHopogHoe J[Y BToporo mopsaka ¢ IHEPEMEHHBIMHU
kod(purmeHnTaMu, X OOIIHE ¥ YaCTHBIE PEIICHUS, TAaTh MOSICHEHUS.

3anucaTh TMHEHHOE oHOpOoAHOE /Y BHICIIEro Mopsaka ¢ MOCTOSIHHBIMHA KO3 (PHUIIMEHTaAMHU.

. I31105KUTh METOUKY MOTYUYEHHS XapaKTePUCTUUECKOTO YPaBHEHHUS U €r0 KOpHEH.
19.

3anucaTh BUJ YAaCTHBIX M OOIIMX PELICHUH JMHEHHOro oxHopoAHoro /1Y ams pa3nuyHbIX
KOPHEW XapaKTepUCTUUECKOIO YPaBHEHUS.

JlaTe ompenelieHHe JIMHEMHOMY HEOIHOpPOAHOMY Y BbICHIETO MOpsAAKAa C IOCTOSHHBIMHU
KO3 pUIMEeHTaMH, 3aIIMCaTh 3TO YpaBHEHHE.

CdopmynupoBath TeopeMy 00 00lIeM peleHHH HEOAHOPOAHOro JuHelHoro 1Y, 3anucath
oO1iee perieHne Takoro ypaBHEHHUSI.

Kakumu aBymMs MeToaMu MOXET ObITh ONPEAENCHO YacTHOE PEIIEHHE HEOJAHOPOJHOTO
muHeHOTO J[Y ¢ MOoCTOSTHHBIMU KO3 dUITUECHTaAME?

Uto HazpiBaeTcs cuctemont J[Y?

Bo3MOXHOCTH NpUMEHEHHUs TONTY4YEHHBIX CBEICHUH € 3KOHOMUYECKUM OOOCHOBaHUEM
pelIeHHs B pa3IMyHbIX 00]1ACTAX KU3HEACATEILHOCTH U MPO(ECCHOHATBHON 1eATEIbHOCTH
TaMOXXEHHOTO JIeJIa.

3adauu ons camocmosmenvHol pabomsi

o =
Haiitu obmee penienne nudQepeHImaIbHOro ypaBHEHHs TIEPBOTO TOPSIKA ,
[ 2 2 ! 2
oy =y+\Jy -2 a2y +3y=12x
b

[IpOMHTErpHpPOBATH YPaBHEHUE sinx-dy-y-Iny-dx=0, y>0.

’ e PNy
TIpOMHTErPUPOBATH ypaBHEHNE: ¥ FAY =X
y'+y' -2y=0.

Haiitu o01iee pernieHue ypaBHCHHS:

§ ¥ 2y +5y=0.
Haiitu ob1iee perneHue ypaBHCHHUS:

¥y +9y'=0.

”~ r
. vi—4y +4y=0.
Haiitu o01iee perneHue ypaBHEHHS: - 5 ;

Haiitu o01miee perneHue ypaBHEHHS
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8. Pemuth auddepeHnraibHOe ypaBHEHHE C IOCTOSHHBIMH KO3(QHUIHUEHTaMH BTOPOTO
opsiIKa METOJI0M bepnymm (BBEeIEHUEM JIBYX GbyHKIHIA)

Y +2 ty=e Vo1 ¥ ty=tga

” A ) Ix
9. HaifTu oblwee pelIeHne ypaBHEHIS: 9y —(x +l}? :
”» !
Y +2y +5y=2cosx.

10. Haiitu oG1ee peiieHne TMHEHHOIO HEOAHOPOIHOTO YPAaBHEHU
” »
11. TIpounTerpupoBath AndPepeHIHaNbHOE ypaBHeHHE » 6x +sinx

12.Haiitu 4yactHoe pemieHHE IUPPEPEHIIMATHLHOTO YpPaBHEHUS Y" | yIOBIETBOPSIOIIEE
r
YCIIOBHSIM: y=Ly=2 npu X = 1.
13.Haiitu oOmee pemenune AuQQPEpeHINATHPHOTO YpaBHEHUS, WM PEIICHHWE C 3aJaHHBIMU
y"sinlz =sin2z ¥Y"° Aty =z ' = V1+y"

2 2

y

Ha4YaJIbHBIMHU YCJIOBHUAMU

14. DnacTHYHOCTH 00BbEMAa BaJIOBOW MPOLYKIIHH 0T 00beMa KaIUTAIBHBIX BIOKCHUH X

. Ex(y)=£+l,x>0. .
BBIpaXkaeTcsi GOpMyJIOi: % OnpenenuTth 3aBUCUMOCTh 00beMa BaJIOBOM

o Xy x=9, y= o7
IPOAYKIHUHU Y OT 00beMa KaluTalIbHbIX BIOKEHUIH eciu npu

15. IIpenmnonoxum, 4To pasmep NpeayIoKEHHs CETbCKOX03IMCTBEHHOTO MPOAYKTA B 1- OM

dp
(‘_l) S=2(I—])+5p—4_,
roay ¢CTb q)yHKI_II/ISI IICHBI B roay: dt a CIIpOC Ha 3TOT MPOAYKT
. f -OM q=1+3p+d—p.
SABJISICTCSA (bYHKHI/IeI/I IICHBI B JAHHOM roay: dt OHpeI[eJ'II/ITB LECHY

paBHOBECHS], T. €. KOTJIa CIIPOC PABEH MPEIOKEHUIO: § = (.
16.[Ipeanonoxum, 4YTo JauHAMUYecKass (YHKUUS TPEAJIOKEHHUS TOoBapa OMNMCHIBAETCS

dj
F[x,p,§]=+/_.g, )
3aBUCHUMOCTBIO: Pr = NPy rae X, - 3amac ToBapa, a TCHICHIINA
dbopMupOBaHHS IICHBI, p, - I[IEHa TOBapa B JaHHBIH MOMEHT BpeMeHU t. TpeOyercs

ONPEIENNTh 3aBUCMMOCTb IIEHBI OT KONMYECTBA TOBapa, €CIM JMHaMUYecKas (DYHKIHUS
TIpeIokKeH s ToBapa Oy/IeT paBHa CKOPOCTH yBEJIMYEHHs 3a1laca ToBapa.
’
{}’n =3y,
’
17. Pewnts cuctemy Y2 =% +2¥s

=

y; ==k

18. HaiiTu o0riee perreHne CHCTEMBI: {y 2ENT Ve y pemuTh 3anauy Komwu (0;1;0).

Tema 7. Panapl
Buo pabomuir: wzyueHue nurepaTypbl MO TeMe, MOATOTOBKA K IMPAKTHUYECKOMY 3aHSATHIO,
pelieHne, 3aJaHHbIX ISl CAMOCTOATEIBHON paboThI, 3314 (Keiic-3a1ay9).

Paccmampusaemvie 6onpocel:

JlaTb onpeneneHne YucI0BOro psaaa.

YTto noHMMaeTcs NoJ, CyMMO# YUCIIOBOTO psija?

IIpy KaKuX yCIOBHAX YHCIOBBIE PAIBI CXOATCS U PACXOAATCA?
ChopmynupoBaTh OCHOBHBIE CBOMCTBA CXOSIIUXCS YHCIOBBIX PSAIOB.

b



a)

52

CdhopmynupoBaTh pacCMOTPEHHBIC TPU3HAKU CXOJAUMOCTH YHCIIOBBIX PSIIOB.

JlaTb onpenenenre 3HakoYepeyoIerocs YuciIoBOro psjaa.

CdhopmynupoBaTh npuszHak cxoauMocTu Jleiibauia.

[Ipy KakuxX yCIOBUSX YHCIOBOW pSJl SBJISETCS CXOISMIMMCS aOCOJIIOTHO M CXOJISLIUMCS

YCJIOBHO?

9. CdopmynupoBarb W  3amucartb mpu3Hak JlamamOepa i 3HAKONEPEMEHHBIX
(3HaKouUEpEeAYIOIIMNXCS ) YUCIOBBIX PSJIOB.

10. [JaTh onpeaeneHne CTENEHHOTO psia.

11. Yto moHMMAETCS MO CXOAMMOCTBIO CTENICHHBIX PSAOB B TOUKE, MHTEpBale, 00macTtu?

12. lath ompeneneHue M 3amucatbh (GOpMyJIbl paauyca, WHTEpBajIa U 00JIACTU CXOAUMOCTH
CTENEHHOT O psija.

13. Kakoii creneHHOM psiJy Ha3bIBaeTCs 0000IIEHHBIM?

14. 3anucaTs BelpaxkeHus Uil psaoB Teinopa u Makinopena.

15. IIpuBectr HopMyIIbI AT pa3I0oKEeHHS dJIEMEHTApHBIX (PYHKIHH B psig MakiopeHa.

16. ChopmynupoBaTh 3a7a4y BEIYUCICHUS 3HAUCHUH (YHKIIUU TIOCPEICTBOM CTETICHHBIX PSIOB.
[Ipusectu npumepsl. M3110KUTH MOPAIOK OLIEHKH TOYHOCTH MOJIyY€HHOTO pe3yibTara

17. Hantucatp psag @ypee 11t pyHKINH, 3a]JaHHOM HA OTPE3Ke ¢ IEPUOIOM.

18. Hanucatb popmysisl a1t onpeaesieHust Ko3pGUIUEeHTOB 3TOTO psija.

19. BO3MOXXHOCTH TPUMEHEHHS TMOJNYYEHHBIX CBEACHHNW C SKOHOMHYECKMM OOOCHOBaHHMEM

pElICHUs B PA3IMYHBIX 00JIACTAX KUZHEACATENLHOCTH U MPOPECCHOHATBHON AeATeIbHOCTH

TaMOXEHHOTO JIeJia.

ol SANg

3adauu ons camocmosmenvHol pabomsi

1. Haﬁm B MpoCTeHIIeH dbopme o0 YJICH psna:
4 6 8 15 24
-t — ) ——— -——
"4 5 lO 17 26

1 1 I 1

+—t—+

2. Haiitu popmyny mis oOrmiero uieHa psia 2:3 " 3:4 4:5 5:5
CUMTAs, YTO KaXIBIH €ro IMOCIEAYIOIINH YJIeH OINpEeNenseTcss MO TOMY € 3aKOHY, IO
KOTOpOMY 00pa30BaHbl 3allMCaHHbIEC WIECHBI, H HAHTH €10 CyMMY.

— 4n+3
Z n-1

3. HccnenoBarh CXOOUMOCTD psia 7=

aary

1 1 1
1 +—+ o+

4. Wccnenosarh CXOAUMOCTh psina  2+3 3:32 n-3n-!
- 2n?+5

5. HccnemoBaTh CXOAMMOCTD psiaa i

2 s 3’? n'
8) Stg ¥t 6) 2=

6. HccnenoBaTb CXOOUMOCTD PSIIOB: 2 n=l

i( 2??—1)4’“—5 _[1)9 +{§]13 .
7. HccnenoBath psifi HA CXOIUMOCTh: "= 3n-2 1 4

= 3p2 +2n-1 15

) B
8. Hccnenosath psii HA CXOOUMOCTB: /= 2n” —n" +3n”

1- L + L +...+ w +

9. HWccnenoBaTh cXoouMocTh psiga 22 32 n?

10. UccnenoBaTh CXOAUMOCTb psjia:
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12.

13.
14.

15.

16.

17.
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a) Z{Inlfn o) Zsm——: B) Z n+l J_

4 4.7 4-7-10
—f—
D2ty 2600 Z

(n+1)

oo 7#
T

HccenenoBaTh CXOAUMOCTD psiga »010+7

e/l
w (=1)" cos—
(=1 3

(=)n? (I)Inn
)27 +3 )Z )Z

2
HccnenoBaTh CXOIUMOCTh psja: n=l ne 4l
3_1 -4___5'_ 6 +( 1),,,_,| n+l
UccnenoBatk cxogumocth paga 3 1 1115 19 4n-1
UccnenoBath pAIBI Ha a0COJIOTHYIO (YcnoBHY10) CXOJUMOCTH:
Z (_1)” 3t _2 §_243 Z( 1)“+1 In—2 _1,i+l z (- n 3nT =2 1 10 é
el (2n)! 2 24 720 = ant-n-1 2 13 32 77 o 4n’ ﬂHl 4 15 34
b b
HccnenoBaTh CXOAUMOCTh 3HAKOTIEPEMEHHOTO psijia

nin-1)

gt e gl g el atel) =y
3 32 33 34 35 36 37 3"
n-1
B PR LR +(=)™! B
HccnenoBarh CXOQUMOCTE psiga: 4 8 16
el n+2

L S
o ] 3
Haiiti 0611acTh CXOMMMOCTH paja; =03 (27 +1)

Tema 8. Teopusi BeposiTHOCTEH
Buo pabomei: u3ydeHue IUTEpaTyphbl MO Te€ME, NOJArOTOBKA K IMPAKTHUYECKOMY 3aHATHIO,

pelieHne, 3aJaHHbIX TSl CAMOCTOATEIBHON paboThI, 33134 (Keiic-3a1ay9).

b S

SN

10.
1.
12.

13

Paccmampueaemvie sonpocul:

[Tepeuncnuth OCHOBHBIE (HOPMYJITBI KOMOMHATOPUKH.

W310KUTh METOAMKY pelIeHNsI KOMOMHATOPHBIX 3a/1a4.

JlaTh onpeneneHue CIry4aitHoro COOBITHS.

HaTB OCHOBHBbBIC OIIPCACIICHUA, CBsA3aHHBIC C IIOHATUEM «cnyqai/’lHoe COGBITI/IG»
(mocToBepHBIC 1 HEBO3MOKHBIE COOBITHS, COBMECTHBIEC 1 HECOBMECTHBIE. . .)

JlaTh KJIaCCHYECKOE U CTATUCTUYECKOE OTPE/ICIICHUSI BEPOSATHOCTH CITYYaitHOTO COOBITHS.
JlaTb reoMeTpHUECcKOe OIpeieTICHIUE BEPOSITHOCTH CITy4aiiHOTO COOBITHSI.

PaccMoTpeTs OCHOBHBIE MOHATHS U (OPMYIBI HEMOCPEACTBEHHOTO TOJCUETa BEPOSTHOCTU
CITy4aifHOTO COOBITHSI.

ChopmynupoBaTh TEOPEMBI CIOXKEHUS BEPOSTHOCTEH, 3anMcaTh (OPMYIIbI.
ChopmynupoBaTh TEOpEeMbl YMHOKEHUS BEPOSITHOCTEH, 3amucath (OpMYIIbI.
CdhopmynupoBath U 3anMcaTh GOPMYITY TEOPEMBI O MTOJTHON BEPOSITHOCTH.

Cdopmynuposats u 3anucath hopmyny beiieca (Teopemy rumortes).

Kaxkue ucnpITaHusT Ha3bIBAIOTCS NIOBTOPHBIMHU HE3aBUCUMBIMU?

. 3anmucath hopmynry bepHyIH 1 O0BSICHUTE €€ BEPOSTHOCTHBINA CMBICIT.
14.
15.
16.
17.
18.
19.
20.

14.3anucars 1 00BsicHUTH opMmyy MyaBpa-Jlamnaca, uarerpansayto hopmyny Jlamnaca.
3anucath U 00BACHUTH popMyny pyHKkIuH Jlammaca.

JlaTb onpeneneHus AMCKPETHOU U HENIPEPBIBHOW CIIy4aliHON BEJIUYMHE.

CdopMynupoBaTh 3aKOHBI paclpeAeICHUs TUCKPETHON CITydyaiiHON BETMYHUHBI.
ChopmynupoBaTh 3aKOHBI pacIpeieNICHHsI HEIPEPHIBHON CITy4aiiHON BETUYHHBI.
3anucaTb (HOPMyYJIbl YUCIOBBIX XapAKTEPUCTUK AUCKPETHBIX CIIyYalHBIX BEJIHUUH.
3anucaTh (HOPMYJIIbI YUCIOBBIX XapAKTEPUCTUK HEMPEPHIBHBIX CITyYalHBIX BETHYUH.
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22.

23.

24.

25.

26.
27.

28.

29.
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. Jlate ompenenenus W 3anucath (OPMyJIbI HAYAIBHBIX W LEHTPAIbHBIX MOMEHTOB K-TO
MOpsJIKa CIIy4YalHOW BEJTUYUHBI.

CdhopmynupoBarh W 3anmucatbh (OPMYJbl OCHOBHBIX 33aKOHOB JUCKPETHOW CiydailHOU
BEJINYMHBI.

CdhopmynupoBath U 3amucaTh (OPMYJBI OCHOBHBIX 3aKOHOB HEMPEPBHIBHOW ClydaitHON
BEJINYMHBI.

3anucaTth ¥ OOBSCHUTH OCHOBHBIE (OPMYJIBI HOPMAJIbHOTO 3aKOHA pacHpeaeiCHHs
CIIy4ailHON BEJTWYMHBI.

3anucaTh (opMyIy JUIsl BEPOSTHOCTH MONAJAHUS CIIy4alHOW BETUYMHBI, paclpeielIeHHOM
10 HOPMAJIBHOMY 3aKOHY, Ha 3a[JaHHBIII HHTEPBAIL.

CdhopmynupoBath IpaBUiIO TPEX CUTM.

W310%UTh  OCHOBHBIE MOHATHA CHCTEMBl JBYX CIy4allHBIX BEJIMYMH  (3aKOHBI
pacnpenenesus, YUCI0BbIE XapaKTEPUCTUKH).

W31105KUTh OCHOBHBIEC MOHATHS HOPMAaJIbHOTO 3aKOHA PACIPENEICHUS CIIy4alHOW BEJIUYHHBI
HAa IIJIOCKOCTH.

Bo3MokHOCTH NpUMEHATh 3HaHHUS B cepe PKOHOMHMKHM M YINpaBJICHUS, aHAIU3UPOBATh
IIOTEHIMAl W TEHJCHLUU pa3BUTUSA POCCUHCKOM M MHUPOBOM DKOHOMHK JUIsl DPELLICHUS
MIPAKTUYECKUX U (WJIM) HMCCIIENOBATENIbCKUX 33lad B MPOQECCHOHAIBHON AEATENbHOCTH B
TaMOXECHHOM JIEIE.

3adauu ons camocmosmenvHol pabomsi

B Gapabane peBosbBepa MIECTh THE3M, U3 KOTOPHIX B YETHIPE BIIOKEHBI MATPOHBI, a
nBa mycrtele. bapaGaH npuBOIUTCS B JBH)KEHHE, B pe3yjibTaTe 4Yero MPOTUB CTBOJA
OKa3bIBaeTCsd OAHO M3 rHe3id. [lociie 3TOro HaXuMarOT CIyCKOBOW Kprouok. Eciu rues3no
IIyCTOE, TO BBICTpENIa HE MpOUCXoAuT. HaliTu BEpOATHOCTH TOrO, YTO B PE3YJbTATE NBYX
OTBITOB: @) BBICTPENAa HE MPOM30WJET; 0) MPOU3OIMAET /1Ba BHICTPENA; B) MPOU30MIET XOTA
ObI O/IMH BBICTpEIL.

B mudr geBsTHATaXXHOrO A0Ma BOIUIM TpU yesoBeka. IIpeanonoxkum, 4To KaskIbli
U3 HUX C PaBHOM BEPOSTHOCTBIO MOKET BBIUTM Ha JIOOOM M3 JTaXel, HauWHas CO
BTOpOro. HaiiTm BEpOSTHOCTH TOro, 4YTO BCE IMACCAXKUPBI BBIMAYT HA OAHOM JTaXeE; YTO
BCE MACCa)KUPBl BBIMIYT HA Pa3HbBIX dTaKax.

BepositTHoCTh XOTS1 OBI OJJHOTO TMOMAaJaHUA MpU JIBYX BbICTpenax paBHa 0,84. Haiitu:
a) HauBepOsATHEHIee YUCIO TMOMaJaHUid B CEpUM M3 CEMU BBICTPEJIOB U MOJAIbHYIO
BEPOSITHOCTh; 0) YTO BEPOSATHEE: TPH TONAJAaHHS TNPH YETHIPEX BBICTPENAX WM HIECTh
MOTIaJaHUM ITPH BOCBMU?

189. Crpenok A mopakaeT MHUIIEHb ¢ BEPOSITHOCTHIO 0,6 , cTpesiok B — ¢ BEPOSITHOCTHIO
0,5 n crpenok C — ¢ BeposatHOcThIO 0,4. CTpenku many 3aam 10 MHULIEHM U [IBE IIyJIH
nomnaingu B 1enb. YTo BeposiTHee: nomnai cTpeaok C B MUIIEHb WM HET?

B smuke necsTh CTaHAApPTHBIX JeTajeid W maATh OpakoBaHHBIX. Hayran u3BiekaroTcs
Tpu neranu. KakoBbl BEpOSTHOCTH TOTO, YTO CPEIU HUX: a) OfHa OpakoBaHHAs, 0) ABE
OpakoBaHHBIX; B) XOTs ObI OJJHA CcTaHAApTHASI?

Nwmerorcs aBe mnaptum oxHoponaHbix neraneil. IlepBas maptus cocrout uz 12
neraned, U3 KOTOpBIX Tpu OpakoBaHHBIX. Bropas maptust coctout u3 15 pgeraneit, u3
KOTOPBIX 4YeThIpe OpakoBaHHBIX. V3 TepBOW W W3 BTOPOH MapTHH HW3BJIEKAIOT IO JIBE
neranud. KakoBa BepOSITHOCTb TOTO, YTO CPEIM HUX HET OpaKOBaHHBIX JeTaei?

B smuke 100 meraneit. M3 Hux 20 nmeraneil M3roTOBJIEHBI MEPBBIM 3aBojoM, 80 —
BrOpbIM. IlepBelii 3aBox mpomsBogutr 90% xopommx naeraneil, Bropoi — 80%. Haittu
BEPOSATHOCTb TOTO, YTO JIBE€ U3BJICUEHHBIE HAYyJauy JIeTalId OKaKyTCsl XOPOLIUMHU.

W3 ypHBI, copepxaiieil Tpu OelbIX U JIBa YEpHBIX 1Iapa, MEepPesIoKEHbI ABA BBIHYTHIX
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HayJady ILiapa B YpHY, COJAEpKAaIlyl0 4YeThlpe OelbIX M ueThipe 4YepHbIX Imapa. Haiftu
BEPOSITHOCTh BBIHYTh M3 BTOPOW YPHBI O€IbIil miap.

9. B kopoOxe nexar 1eBATh TeHHUCHBIX MAYeH, U3 KOTOPBIX IIECTh HOBBIX. [t mepBoit
UIPBl B34JM JIBA Ms4a, KOTOpbIE IIOCJIE€ HUIPbl BO3BpaTHIW. [ljis BTOpPOH HIPBI TaKke
B35UIM JIBa Ms4a, OKa3aBIIMeCs HOBBIMU. KakoBa BEpOSITHOCTH TOTO, YTO JUISl IEPBOM UIPHI
Opanu 11Ba cTapbix mMsida?

10. JUid W3nenuii HEKOTOPOro MPOM3BOJCTBA BEPOSTHOCTH YIOBJIETBOPATH CTaHAAPTY
paBHa 0,96. Ilpemyaraercs ynpouieHHas CUCTEMa WCHOBITAHWH, AAromias MOJOKUTEIbHBIN
pe3yapTaT ¢ BeposTHOCThIO 0,98 g u3penuil, yJOBIETBOPSIOLUIMX CTAaHAAPTY, a JUIsd
W3AEINN, KOTOpbIE HE YAOBIETBOPAIOT CTaHAApTy, ¢ BepositHocThio 0,05. Kakas
BEPOSATHOCTb TOTO, YTO W3JEIHUE, BBIICP)KABILIEE UCTIBITAHNE, YIOBIETBOPSAET CTaHAAPTY?

11.3amana HempepbIBHAs chydailHas BeJIWuMHAa X CBOEH IUIOTHOCTBIO —PaCHpEeSICHUs
BeposiTHOcTel  flx). TpeOyercsa: ompenenuth KodpuuueHT A; HaWUTH  (QYHKUIUIO
pacnpeneneHust F(x); cxemMaTHuHO TOCTPOUTH Tpaduku GyHKImA f(x) U F(X); BRIUYACIUTH
MaTEMaTUYECKOE OKUIAHUE U AUCIEPCHIO X; ONPENEIUTh BEPOATHOCTh TOTO, YTO X NMPUMET
3HaueHWe U3 UHTepBana (a, b).

12. 13 16 norepelHBIX OMIETOB BBIUTPHIIIHBIMU SBISAIOTCA 5. KakoBa BEpOATHOCTH TOTO, YTO
cpenu 10 B3ATHIX Hayady OMIIETOB J1Ba OYAYT C BHIMTPHIIIEM?

13. B nexe paborator 6 MyxuuH U 4 xeHIUHBI. [1o TabeabHBIM HOMEpaM OTOOpaHbI 7 YEIOBEK.
HaiiTi BeposSTHOCTh TOT0, UTO CPEU HUX 3 JKEHIIMHBI.

14. CTyneHT pa3bICKUBACT HYKHYIO (POpMyIly B TpeX CpaBOYHHKaX. BeposSsTHOCTH TOTro, 4TO 3Ta
dbopmysa conepKUTCS B IEPBOM cripaBouHUKe, paBHa 0,8, Bo BTopom — 0,7, B TpeThem — 0,6.
Haiit BeposTHOCTH TOTO, UTO 3Ta (popMyJia ecTh XOTs OBl B IBYX U3 HHX.

15. Tpoe cTpenkoB CTPENAOT MO OJHOM MHUILICHU. BEeposSTHOCTh MOpa)Xe€HUs LIeJIM MEPBBIM K3
Hux pasHa 0,8, BropsiM — 0,7, TpetbuM — 0,9. HaliTu BEpOSITHOCTh MOPAKEHUS LIEU BYMS
BBICTpPEJIAMHU IIPU OJAHOM 3aJIIle.

16. Habupas Homep Tenedona, abOHEHT 3a0bUT MOCIEIHUE TPHU HUQPPHI, ¥ TOMHS JIUIIb, YTO ITH
UQpbl pa3TUYHbL, HaOpad uX Hayaady. HalTi BEpOSTHOCTH TOTO, YTO HAOpaHBI HYXKHBIC
U PHL

17. Monety Opocatot 5 pa3. HaliTu BepOsSTHOCTB TOTO, UTO «repO» BHINANET: a) MeHee 2 pas; 0)
HE MeHee 2 pa3.

18. HaliTu BEpOATHOCTH TOTrO, YTO COOBITHE A NPOM30HJET HE MeHee 2 pa3 B 4 HE3aBUCUMBIX
UCTIBITAHUSAX, €CJIN BEPOSITHOCTh HACTYIUIEHUs COOBITHS A B OIHOM HUCIIbITaHUU paBHa 0,6.

19. Ha cbopky moctymnaroT aetainu ¢ Tpex aBromaToB. [lepBbiii maet B cpennem 98% romHbIx
neranei, Bropoit — 99%, a Tpetuii — 97%. Haiitu BeposiTHOCTH momagaHusi Ha cOOpKY
OpakoBaHHOM JeTalid, €ClIM OHa BBIOpaHa CiIydallHBIM 00pa3oM, a MPOU3BOJUTEIHLHOCTH
aBTOMATOB OJIMHAKOBA.

20. B nByX f1IMKax UMEIOTCS paJuoaMIibl, B IEPBOM U3 HUX 15 craHgapTHbIX U 2 ¢ 6pakoM. Bo
BTOpoM 10 cTanAgapTHBIX U OJHa ¢ OpakoM. M3 mepBoro sMka B3ATa Hayraja OfHa Jlammna 1
nepesnoxeHa BO BTopou. [locnme wero m3 BTOporo smmka B3sTa Hayran Jammna. Haitu
BEPOSITHOCTH TOTO, UTO 3Ta JIaMI1a CTaHJapTHasl.

Tema 9. MaremaTH4ecKkas CTATUCTHKA
Buo pabomul: wzyueHnue nutepaTypbl MO TeMe, MOATOTOBKA K IMPAKTHUYECKOMY 3aHSATHIO,
pelleHre, 3aaHHbIX U CAaMOCTOSTENIbHOM paboThl, 3a/1a4 (Keiic-3a1a4).

PaCCMampMSCleMble 60npocol.
1. M3110XUTh OCHOBHBIC 3aJa4un MaTEMaTHUECCKON CTaTHUCTHUKH.
2. M310XUTh OCHOBHBIC OMIpCACIICHUA (FeHepaJ'IBHaH u BLI60quHaH COBOKYIIHOCTH,
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BapHALMOHHBIN PSAJl, CTATUCTUYECKOE paclpeieieHue BBIOOPKH, TOJUTOH U THCTOIpaMMa).
UTto Ha3pIBaeTCs BEIOOPOUHOM CpelHel W BHIOOPOYHON JUCTIEPCUEH CITyIaitHOW BEIMUNHBI?
UYro Ha3pIBaeTCS JOBEPUTENBHON BEPOSTHOCTHIO U JJOBEPUTEILHBIM HHTEPBAIOM ?

JlaTh onpeneneHne cTaTUCTUYECKOM TUIIOTE3e.

W3noxnuTe MeTONMKY IpuUMeHeHMsT Kputepus IlupcoHa s NpoBepKM TUIOTE3BI O
HOPMAJIbHOM paclpeIesICHUH CITy4YailHOW BETUYUHBI.

Jlate omnpenenenue u chopMyIHpOBATh CBOUCTBA KO PUIIEHTA KOPPEISILINU.

JlaTh onpeneneHue BEIOOPOUHOTO KOd(PHUITEHTa KOPPETAIUH.

3anucarh ypaBHEHUS NPSIMBIX PETPECCHUM.

3anucath ypaBHEHHUS BEIOOPOYHBIX MPSMBIX PETPECCUU.

JlaTh orpeeneHue KOppensauOHHOr0 OTHOIIEHUs. OOBSICHUTD €r0 BEPOSITHOCTHBIM CMBICI.
Bo3moxHOCTH MpUMEHSATh 3HaHHUA B cepe SKOHOMUKU M YNpaBICHHs, aHAIU3HPOBATh
MIOTEHIMAl W TEHJCHLUU pa3BUTUSA POCCUHUCKOM M MHUPOBOM DKOHOMHK JUIsl PELLICHUS
MPaKTUYECKUX U (MJIM) MCCIEA0BATENbCKUX 337ad B MPOGECCHOHATBHON JESTEIBHOCTH B
TaMOKEHHOM JIEJI€.

3adauu ons camocmosmenvrol pabomsi
CocTaBuTh 3aKOH pacmpeieieHus CIydYailHOW BeaM4YuHbl X JUCKpeTHOoro Tumna. Haitu:
Oynkuuto pacnpenenenuss F(x) m moctpouth e€ rpaduk; MaTemaTHUecKoe OXKHJIAHHE,
Hucnepcuto, cpeaHee KBaJpaTUyecKoe OTKJIOHeHWe; Mojay; HayanbHbIE M LEHTpaJbHbBINA
MOMEHTBI TPETHETO MOPSAKA.

X — 4ucao OTKa30B paldOTHl JABYX CTAHKOB B TEUEHHUE CMEHBI, €CIIM OJUH U3 HUX

BBIXOJIUT U3 CTPOS Yallle, 4YeM JIPYToil.
3ajaHbl MaTEeMaTHYECKOE OXHMJAHME m M CpeJHee KBaJApaTUUYECKOE OTKIOHEHHE O
HOPMAaJIbHO PaclpeaeIeHHON Cy4ailHON BETUYMHBI X.
HaiiT:1) BepoATHOCTh TOTO, YTO X MPUMET 3HAYCHUE, pUHAIeKaIIee uaTepBany (a;/f) ;
2) BEpOSITHOCTh TOTO, YTO aOCOJIFOTHASI BEIMYMHA OTKIIOHCHHUS |x - m| OKa)KeTCsI MEHBIIIE O .
m=15, o=2, a=16, =25 56=4.
Pazmep nuamerpa neranu 3amaH nosiem gomycka 20-25 mM. B HekoTopoil mapTuu neraneit
CpPEeHUM pa3Mep UX AMaMeTpa OKas3ajics paBHbIM 23,2 MM, a cpeAHee KBaJpaTHUECKOe
oTkiaoHeHne 1 wmMm. Cuumras, 4TOo pasMep AMAMETpa JETAIM MOAYMHSETCS 3aKOHY
HOPMAJIBHOTO PACTIPEACIICHUS, BBIYUCIUTL BEPOSTHOCTH Opaka.
JlnamMeTp TOIIUITHUKOB, BBITYCKAEMBIX 3aBOJIOM, TPEICTABIsACT COOOW CIydaiHYyIO
BEJIMYUHY, PACHpPE/ICICHHYI0 MO HOPMAJIbHOMY 3aKOHY C MAaTE€MaTHUYECKUM OXHUIaHUEM
l6mMm u nucniepcueit 0,16. HaitT BeposiTHOCTH Opaka mpu YCIOBWH, YTO JUIsl JUaMeTpa
NOJUIMITHKUKA pa3pentaercs qonyck + 0,7 M.
Jucnepcus KaXa0i U3 TaHHBIX HE3aBUCHUMBIX CITy4alHbBIX BEJIMYMH HE TpeBblaet 5. Haiitu
YHCJIO N TAKUX BEITUYHH, IIPH KOTOPOM BEPOSITHOCTH OTKIIOHEHHSI CpeIHEeH apru(MeTHIecKo
CIIy4YalHBIX BEJIUYMH OT CpefaHell apu(dMEeTHUYeCKOM WX MaTeMaTHYeCKUX OKHMJIAHUKM He
6onee, yem Ha 0,4, npesbrmaer 0,85.
Nmeerca 3200 He3aBUCUMBIX CIyYallHBIX BEJIWYWH, AMCIEPCUU KOTOPBIX OrPAHUYEHBI.
Kakoit nomkHa OBITH BEpXHsSI TPaHMLA ITHX IHCIEPCUN, YTOOBI OTKJIOHEHHE CpenHei
apuMeTUYECKOW JaHHBIX CIyYalHBIX BEJIMYHWH OT CpeaHeld apuMEeTHIeCKOn ux
MaTeMaTHYeCKUX OXHUIAHUKA HE TMpeBblmano 1o abcomoTHoM BenmumumHe 0,25 ¢
BEPOSTHOCTHIO, OombIeH 0,96.
ITpoBepkoit OTK ycranoBneHo. YTo mpu mTamMmoBKe IJIACTUHOK Opak coctaBisier 2%.
OLEeHUTh BEPOSITHOCTH TOTO, 4YTO TpH NpoBepke naptur B 2000 miacTUHOK OOHAPYXKHUTCS
OTKJIOHEHHUE OT YCTaHOBJIEHHOTO TpolieHTa Opaka MeHbIle, yeM Ha 0,5%.
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Pasmep nuamertpa neranu 3agaH nojem gomnycka 20-25 mMm. B HekoTopoil maptuu aeraneit
CpPeIHMI pa3Mep UX AMaMeTpa OKaszajics paBHbIM 23,2 MM, a cpeAHee KBaJpaTUYECKOe
orkioHeHue 1 MM. Cuuras, 4YTro pasMep JauamMeTpa JAeTald MOJYUHSETCS 3aKOHY
HOPMAaJILHOTO pacipeiesieHHsI, BBIYUCIUTD BEPOATHOCTH Opaka.

Pa3mep raiiku 3agan nojgem gomycka 60-65 MM. B HEKOTOpO# mapTUU raek CpeaHuil pasmep
oKaszajcs paBHbIM 62,8 MM, a cpellHee KBaJpaTtuueckoe oTkjaoHeHue — 1,1 mM. Cuwuras, 4to
pa3Mep raiiku MOAYMHSIETCS 3aKOHY HOPMaJIbHOTO PaCIpeAesIeHUs], BBIUUCINUTD BEPOATHOCTh
Opaka 1o pazMepy raiku.

JluaMeTp TOAIIUITHUKOB, BBIIMYCKAEMBIX 3aBOJOM, IMPEJICTAaBIsAeT CcO0O0W cCilydaiiHyIo
BEIIMYUHY, PACHpPENICICHHYI0 MO HOPMAJIbHOMY 3aKOHY C MAaTE€MaTHUYECKUM OXUIaHUEM
l6mMm u nucniepcueit 0,16. HaitTu BeposiTHOCTH Opaka mpu YCIOBHH, YTO JUIsl JUaMeETpa
NOJUIMITHKUKA pa3pentaercs qomnyck + 0,7 M.

[lex BrIMycKaeT neTayiu ABYyX THUHOB. Pacnpenenenune ux JIMHbI — HOpMalibHOE. J{J1a neraneit
I Tuna — marematuueckoe oxxkumanue paBHo 40 mm, a mucnepcus — 0,25. {nsg tuma 2 —
MaTeMaTUYecKoe Oxuaanue 25 mm, nucnepcus — 4. UTo BeposiTHee: MOMaJaHue pa3Mepa
netanu tuna 1 B untepBan |38; 43[ wnu neranu tuna 2 — B uHTEpBan [24; 27[?

JlnameTp Aeraineid, M3roTOBJICHHBIX aBTOMATOM, IPEACTABISIET COOOM CIIy4aliHyI0 BETUYHHY,
pacIpeleNieHHy0 10 HOpMalbHOMY 3akoHy. [lucmepcusi ee paBHa 4, a MaTeMaTHYECKOE
oxkunanne — 20,5 mm. Hailtu BepoATHOCTh Opaka, €ciii JOMYCTUMbBIE pa3Mephbl JIUaMeTpa
JETaIN JOJDKHBI ObITh 20 £ 3 MM.

Ha aBTomare M3roTaBIMBarOT 3aKJIENKH, AUAMETP TOJIOBOK KOTOPBIX PACHPENEIAIOTCS IO
HOPMaJbHOMY 3aKOHY C MaTeMaTudeckum oxkuganuem 3 mMm u aucnepcuer 0,01. Kakyro
TOYHOCTh JJUAMETPa TOJIOBOK 3aKJIETIOK MOYKHO IapaHTUPOBATh C BEPOATHOCTHIO 0,92167
Jletanu, W3roTOBJEHHBIE aBTOMATOM, IO pa3Mepy AUaMETpa paclpeacsaioTcs o
HOPMaJIbHOMY 3akOHY. M3BeCTHO, 4TO MareMaTH4ecKoe OxKujaaHue paBHO 4,5 cM, a
mucnepeus — 0,09. OnpenenuTs rpaHullpl, B KOTOPBIX CIEAYET 0>KMJATh pa3Mep AHaMeTpa
JIeTaju, €Clii BEpOSITHOCTh HEBBIXO/1a 3a 3T rpaHullsl paBHa 0,95.

JUlnHa W3TrOTOBIIIEMON JeTald MPEJCTABISET HOPMAJIbHO PACHPECICHHYIO CIydyalHYyIo
BenmnuuHy X. MareMaTthyeckoe OXHIaHUE €€ PaBHO & CM, a CpeJHEe KBaJpaTUUECKOe
oTksoHeHne paBHO 0,1 cm. Omnpenenuts BEPOSTHOCTH TOTO, YTO JUIMHA HayAady B3sATOU
JeTalld OTJIMYAeTCs OT MaTeMaTHUECKOro OKuJaHus He 6onee, yeMm Ha 0,2 cM.
CraHOK-aBTOMAT MPOU3BOJAUT BAIUKU. [IpUrogHOCTh Baiuka ONMpeaenseTcs: BEIMYUMHONW €ro
nuametrpa X. OnpenenuTs BEPOATHOCTb TOTO, UTO B3ATHIN HAyraJ BaJUuK OKAXETCS TOJHBIM,
€CJIM U3BECTHO, UTO CPEIHEE 3HAUEHHE, HA KOTOPOE HACTPOEH CTAHOK, PaBHO 25 MM, Cpe/iHEe
KBaJpaTUYECKOe OTKJIOHEeHHE cocrtaBisger 0,4 MM, a JOMyCTUMAasl BEJIMYMHA OTKIOHEHUS
pasmepa IuaMeTpa Bajuka OT cpeHero paBHa + 0,6 M.

Benercs ctpenpba u3 opyaus 1o 3aJaHHOMY HampaBiieHUto. JlalbHOCTH MOJEeTa CHapsia
pacrpezeneHa 1o HOpMaJIbHOMY 3aKOHY, MaTEMaTUYECKOE 0’KHMJIaHWE PAaBHO 3 KM, CpellHee
KBagpaTuueckoe orkioHeHue 0,5 kM. HailTu BepoOSATHOCTH TOrO, YTO BBIMYIICHHBIA W3
OpyAus CHapsi MOMajeT B UHTEPBaI OT 2 10 5 KM.

6.3. MeTonnueckne peKOMEHIALUM M0 CAMOCTOSATEJILHOM padoTe 00y4aromuxcsa U
MOATOTOBKE K MPOMEKYTOYHON aTTecTaluu



58

Metonuyeckue peKOMEHJAlWU IO CaMOCTOSTEIbHOW paboTe COCTaBIEHBI C LENbI0
ONTUMHU3AIINH MTPOIIECCa OCBOSHUS O0YUaOIUMUCS Y4eOHOTO MaTepurana.

CamocrositenbHas paboTa 00yJaromerocs: HarmpaJieHa Ha yriTyOJICHHOE M3yYeHHE Pa3/ieiioB
U TeM pabodeil mporpaMMbl U MPEANOIaraeT U3y4eHHE JIUTEPATYPHBIX UCTOYHUKOB, BHITIOJTHEHHE
JIOMAIITHUX 3aJaHUI ¥ KOHTPOJIBHBIX paboT, TPOBEICHHE HCCIICIOBAaHUI pa3HOro xapakrepa. Pabora
OCHOBBIBACTCSI HA aHAN3€ MATEPUANIOB, IMyOIMKYEMBIX B MHTEPHETE, a TaKXKE PeallbHBIX (aKTOB,
JINYHBIX HAOJIFOECHU.

CamocTtosTenpbHass paboTra oOydYaromierocss HaJl YCBOCHHEM MarepHalia IO JAHCIUILIIMHE
MOJKET BBITIOJIHATLCS B uMTabHOM 3aine PMAT, cnenuanbHO OTBEACHHBIX IS CaMOCTOSATEIBHOM
paboThI MOMEIIEHHSIX, TOCPEACTBOM UCIOIB30BaHUS 3NIeKTpoHHOM Oubmnorexku 1 SMMOC PMAT.

CopepxaHue U KOJHMYECTBO CaMOCTOSTEIbHONM paboThl 00ydYaromlerocs OIpeaesseTcs
y4eOHBIM IIJIAHOM, METOAMYECKIUMH MaTepHaliaMi U YKa3aHUSIMH MIPETIOJaBaTEIs.

Taxxe camocTosTenbHas paboTa BKIIIOYAET MOATOTOBKY M aHAJU3 MaTEpUajoB MO TeMam
MPOMYIIEHHBIX 3aHATHH.

CamocTtosTenbHast paboTa BO BHEAYAUTOPHOE BPEMsI BKITIOUAET:

o paboTy C JEKIMOHHBIM MaTepHaoM, NPelyCMaTPUBAOLIYIO TPOPAOOTKY KOHCIEKTa
JICKIIHH;

. u3yueHne yueOHOI U HaydHOH JTUTepaTyphl;

. nouck (rmoxoop) u 0030p JUTEPATYPHI, IITEKTPOHHBIX MCTOYHUKOB MH(OPMAIMH 110

WHIMBUAYAIbHO 3a/IaHHOW MPOOJeMe Kypca, HalMCaHUe JTOKJIaaa, UCCIIe0BaTeIbCKOM paboThl 1O
3a/IaHHOM TIpo0JemMe;

L4 BBITIOJTHCHHUC 3aJaHUA 110 HpOHYHIeHHOI\/JI MJIN I1IJIOXO YCBOGHHOI\/JI TEMC,
L MMOATOTOBKY K MPAKTUYCCKHUM 3aHATUSAM;
L4 noATOTOBKA K HpOMe)KYTOqHOfI aTTeCTaluu.

B 3aBucuMocTH OT BBIODaHHBIX BHAOB  CaMOCTOSTENILHOW pabOTBl  CTYJCHTHI
CaMOCTOSITEJIbHO IUIAHUPYIOT BpeMs Ha uX BblnonHeHue. [Ipemiaraercs paBHOMEpPHO
pacrpenenuTh U3y4eHue TeM y4eOHON TUCHUIUIMHBL

7. ®OH OLEHOYHBIX CPEACTB

@DOoH/1 OLIEHOYHBIX CPEACTB 0 JUCHUIUIMHE pa3padoTaH B COOTBETCTBHU ¢ MeTOANYECKUMU
peKoMeHAaUAMH U sBJsieTcs cocTaBHOM yacThto OIIOIL.

8. IlepevyeHb OCHOBHOI M 1ONIOJTHUTEJIBLHOM YueOHOM JIUTEpaTypPbl, HEOOXOAMMOM AJIs
OCBOEHMS TUCHMIIIHHBI

8.1. OcHoBHas uTEpaTypa

l. Mutun, C. [1. Matemartuka 715 CIEIUaINCTOB TAMOKEHHOTO Jiena : yueOHO-
npakTuaeckoe nocooue / C. I1. Mutun. — Bmagumup : Bnl'Y, 2023, — TekcT : 21eKTpoHHBIH //
DOnektponHsIii katanor DSpace Bnl'Y. — URL: (mata obpamienus:
23.07.2026). dspace.www1.vlsu.ru +1

2. Pakutuna, M. C. MaTemaTuka Jj1s TAMOKCHHHKOB : yaeOHoe nocobue / . C.
Pakutnaa. — Mocksa : MI'OU, 2009. — 218 ¢. — ISBN 978-5-291-00182-0. — Texkcr :
anexkTpoHHbIN // HObB (rusneb.ru). — URL: (mata obpamenus: 23.07.2026). elibrary.ru +2

8.2. JlonosiHUTEIbHAS JIUTEpPaTypa
1. Mockanenko, H. U. [IpuMeHeHne MaTeMaTH4eCKUX METOJIOB B TAMOXXEHHOM JIeJIe :
yueOHoe 1mocodue AJisi CTyICHTOB crennaibHocTh « TamoxerHnoe nemno» / H. . Mockanenko. —
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benropon : M3a-Bo benropoackoro yHuBepcurera Koonepanum, 5KOHOMUKH U ripasa, 2018. — 119
c. — ISBN 978-5-8231-0920-8. — Texkcr : anexrponnsiii / HOb (rusneb.ru). — URL

9. O0HoOBJIsIEMbIE COBPEeMEHHbIE NPO(ecCHOHAIBHBIE 0a3bl JaHHBIX H
nH(poOpMaNMOHHbIE CIPABOYHBIE CHCTEMbI

9.1. O0HOBIsIEMbIEe COBpeMeHHbIE MPOo(ecCHOHATbHBIE 0a3bl JTaHHBIX
https://www.garant.ru/ - mpaBoBas cucrema "I"apant"
http://www.consultant.ru/ - mpaBoBas cucrema "Koncynprant [Lmoc"
https://www.lexpro.ru/ - mpaBoBas cuctema "LexPro"
http://pravo.gov.ru/ - opunHranbHbIA HHTEPHET TOPTAI IPABOBON HHPOPMAITUN
https://www.zakonrf.info/- mpaBoBasi HaBurammonnas cuctema "Komekcer u 3akoHb1"
http://www.kremlin.ru/ - aktel [Ipesunenta PO
http://government.ru/ - Bce aktsl [IpaButensctBa PO
http://www.lawcentral.com/- 0uH U3 KPYITHEHIINX IOPUINIECKHUX TOPTATIOB-KaTaJIOTOB
. http://www.lexisnexis.com/ - oJlHa U3 KPYITHEUIINX paBoBbIX cucTeM "LexisNexis"
10.  https://sozd.duma.gov.ru/oz#data source tab b - 3aKOHOIIPOEKTHI, BHECCHHBIC B
l'ocnymy PO
11.  https://www.rst.gov.ru/portal/gost/home/standarts/catalognat... - TOCTbI
12.  https://classifikators.ru/ - O6mepoccuiickue knaccudurarops (OKBI/. u 1.11.)

e A Al

9.2. O0HOBIsIeMble MH(OPMAIMOHHBIE CTIPABOYHbIE CUCTEMbI
l. WNudopmannonno-npasosas cucrema «I'apant». — URL: http://www.garant.ru/;
2. NudopmanmonHo-mpaBoBast cucrema «KoHcynpTaHT TLJTIOCH. - URL:
http://www.consultant.ru/.

10. OOHOBAsieMBbIH KOMILIEKT JIMIEH3HMOHHOIO H CBOOOJHO pPAaCNPOCTPAHSIEMOIO
NPOrpaMMHOr0 obecrne4eHHsi, B TOM YHcCJIe 0Te4eCTBEHHOI0 NPOU3BOACTBA
Microsoft Office. UnTerpupoBaHHbIii MakeT NPUKIIAJHBIX IPOTPaMM;
Microsoft Windows;
Koprnopatusnas unpopmannonsas cucrema «KHC».
Antumuarnat BY3. Cuctema o0HapyXeHUs TEKCTOBBIX 3aUMCTBOBAHUM.
Kaspersky Endpoint Security.

kW=

11. DexkTpoHHBbIE 00pa3oBaTEJIbHbIC PeCYpPChI
OBbC «YHuBepcuterckas oubnmmorexa OHIaliny;
Kopnopatusnas unpopmanumonsas cucrema «KHC».

N —

12. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM AJIsl OCYHIECTBJICHHUS
00pa3oBaTeIbHOI0 Mpolecca 1o JMCHUIINHE

W3yuenne IUCHMIUIMHBI 0OECleYMBaeTCsl B COOTBETCTBMM TpeOoBaHusMH DenepalibHOro
rOCyJIapCTBEHHOTO 00pa30BaTENFHOTO CTaHaapTa 1o cnenranbHoctd 38.05.02 TamokeHHOE eN0 K
MaTepHaIbHO-TEXHUYECKOMY 00eCreyeHHIO. MarepHuanbHO-TEXHHUECKOE obecrieyeHne
HE00X0UMOE JUIsl pean3alui AUCIUIIMHBI BKIIOYaeT: yueOHas ayIuTopus (KaOMHET MaTeMaTUKU
U UHPOPMATUKU) A NPOBEACHUS 3aHATHH BCeX BUIOB, MPEIYCMOTPEHHBIX 00pa30BaTEbHON
POTPaMMOii, B TOM YHCJIE€ TPYMIOBBIX U WHAWBUIYAIBHBIX KOHCYJBTAIMNA, TEKYIIETO KOHTPOJS H
IPOMEXYTOUHOW aTTecTaluu: 00OpylOBaHME: MOCAJOUYHbIE MECTa MO KOJUYECTBY OOYyYaroIuXcs;
pabouee MecTO mpemojaBarenis; mkad, ydyeOHas AOCKa, CTCHH, METAJUIMUYECKUN CTeJUIax s
000pyI0BaHUs; TEXHUUYECKHE cpelicTBa 00yueHus: JIokanpHas ceTh. [lepcoHanbHbIe KOMITBIOTEPHI €


https://www.garant.ru/
http://www.consultant.ru/
https://www.lexpro.ru/
http://pravo.gov.ru/
https://www.zakonrf.info/-
http://www.kremlin.ru/
http://government.ru/
http://www.lawcentral.com/-
http://www.lexisnexis.com/
https://sozd.duma.gov.ru/oz#data
https://www.rst.gov.ru/portal/gost/home/standarts/catalognat
https://classifikators.ru/
http://www.garant.ru/
http://www.consultant.ru/
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BBIXOJIOM B ceThb HTepHeT — 11 1T., MpoeKTop, 3KpaH.

[Tomemienuss A camMoOCTOSITENbHOM pPabOThl OOydaloOIUXCS OCHAIEHBl MEPCOHAIbHBIMU
kommpioTepamu (12 mT.) ¢ BO3MOXHOCTBIO  TOAKIIOYEHUS K  WHGOPMAIMOHHO-
TEeJICKOMMYHUKAIIMOHHOW cetn "MHTepHeT" ™ oOecredeHueM JOCTylma B  DJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpelly, K COBPEMEHHBIM MPOo(ecCHOHANBHBIM 0a3aM JaHHBIX U
MH(GOPMALIMOHHBIM CIPABOYHBIM CUCTEMAaM, KOMIUIEKTOM MeOelu.

PMAT oOecrieueHa HEOOXOAUMBIM  KOMIUIEKTOM  JIMIICH3WOHHOTO W CBOOOJIHO
pPacIpoCTpaHseMOro MPOrpaMMHOr0 OOecreYeHHsl, B TOM YHUCJIE OTEYECTBEHHOTO IMPOU3BOJICTBA
(cocTaB ompeneneH B .10 1 TOIIEKUT OOHOBICHUIO ITPH HEOOXOIUMOCTH).

[Ipu ucronb30BaHUM B 00pa30BATEIHLHOM MPOIIECCE TEYATHBIX HW3IaHUM OMOIMOTCUHBIN
(GOHIT yKOMITJICKTOBAH MMEYaTHBIMU U3JaHUSMU U3 pacdyera He MeHee 0,25 3K3eMIunsipa Kaxaoro u3
U3JIaHU}, YKa3aHHBIX B I1.8, HAa OJTHOTO 00YYaIOUIerocs U3 Yucia JIUL, OJHOBPEMEHHO OCBAaUBAIOLIUX
COOTBETCTBYIOIIYIO AUCIUILTUHY (MOJYJIb), MPOXOASIIUX COOTBETCTBYIONIYIO MMPAKTUKY.

OOyuarommmMcst  obecriedeH J0CTyn (yOaJdeHHBIM JOCTYI), B TOM YHCJIE B Ciy4ae
NPUMEHEHUS DJJEKTPOHHOTO OOYdYeHHUs, TUCTAHIIMOHHBIX OOpA30BATENBbHBIX TEXHOJOTUH, K
COBPEMEHHBIM MpPO(ecCHOHANBbHBIM 0a3aM JaHHBIX U WH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM,
COCTaB KOTOPBIX OMPEACIIeTCS B 1.9 U MOUIeKUT OOHOBIECHUIO (TIPH HEOOXOIMMOCTH).
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