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Hus (PI'OC BO), o0s3aTenbHBIMA MPU peaTM3alldid OCHOBHBIX MpOo(decCHOHaIbHBIX 00pa3o-
BaTeJIbHBIX IIpOrpaMMm OakajaBpuara 1o HampasiieHuto noarotoku 38.03.03 Vmopasnenue nep-
COHaJIOM 00pa3oBaTENbHBIMHU YUYPEKACHUS BBICIIEro 00pa3oBaHUs Ha Tepputopuu Poccuiickoit
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1. Hean u 3apa4u TUCUUTIMHBI

Lenv Oucyunnunvl - GopmupoBanue y obydarommxcsi komrmereHimn YK-1 cpencrBamu
JTUCIUIUIMHBI «MaTeMaThKay B 00JIACTH MAaTEMAaTHYECKOTO OMMCAHMS MPUPOIHBIX IPOIECCOB Ha
OCHOBE TIOMCKA, KPUTUYECKOTO aHAIM3a M CHHTE3a MOoJydaeMol MH(OpMAIMK, TPUMEHSS CHU-
CTEMHBIH TIOJIXOJI JIJISl PEIICHHS IIOCTABICHHBIX 3a/1a4.

3aoauu oucyuniumbl.

1) cmocoOcTBOBAaTh OBJIAACHHIO OCHOBHBIMU IOHSATHSIMH MAaTEMAaTHKH HA OCHOBE ITOMCKA,
KPUTHUYECKOTO aHaIM3a U CHUHTE3a MOoJydaeMod HHQOpPMAIH, TPUMEHSSI CUCTEMHBIA MOIXO]T
JUTSL PEILICHUS TTOCTABJICHHBIX 3a7a4 B cepe yIpaBICHHUS MIEPCOHATIOM;

2) crnocoOcTBOBaTh HOPMUPOBAHHIO Y O0YUAIOIIUXCS KYJIbTYPhl MBIILICHHS, CIOCOOHOCTH K
BOCHPHUSATHIO, 00OOIIECHNI0O H SKOHOMHYECKOMY aHAJIU3y MH(POPMAIMU OIMUpPasCh Ha MaTeMaTH-
YECKUE OCHOBBI KPUTHYECKOTO aHAIW3a W CHHTE3a MOoJydyaeMoil WH(OpMAIUH, PUMEHSS CH-
CTEMHBII TIOJIXO/1 JJIsl PEIICHUS IOCTABJICHHBIX 33124 B c(hepe yrpaBlICHUs IIEPCOHAIIOM;

3) co3maBaTh yCIOBHS [UIS Pa3BUTHS Y 00YYarOIIUXCs CIOCOOHOCTH OCYIIECTBIAThH MOUCK,
KPUTHUYECKHH aHaJIM3 U CUHTE3 HH(OPMALIUU, IPUMEHITh CUCTEMHBIN TOIXO0/ /IS PEIICHHS I10-
CTaBJICHHBIX 33]1a4 IMOCPEJCTBOM MAaTEMaTHIECKOTO0 HHCTPYMEHTAPHS;

2. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSs M0 JUCHHUILIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMBbIMHU pe3yJIbTATAMHU OCBOECHHS 00Pa30BaTEIbHOIl MPOrpaMMbl

[lpoiecc wm3ydeHUs AWCUUIUIMHBI HANpaBiIeH Ha (OPMHUPOBAHHE  CIEIYIOUINX
KOMIIETEHIMH, NPEeJCTaBICHHbIX B KOMIIETEHTHOCTHOW KapTe AMCLUIUIMHBI B COOTBETCTBHM C
®I'OC BO, KOMNETEHTHOCTHON MOJENBIO  BBIIYCKHHKA, OIpPEACICHHOW BY30M U
npencrasiaeHHoil B OOII, u conepxanueM AUCHUILIUHBI (MOAYIIA):

Karero- Koa n Koa u HamMeHOBaHUe
pusi | HAUMEHOBaHHe HHAUKATOPA Pe3yabTaThl 00yueHus
KOMIIe- | KOMIIeTeHNH JOCTHKEHMSI
TeHUH KOMIIETEHIIHU
Cuctem- |YK-1. Cnoco-|YK-1.1. OcymectBiser|3HaeT TEXHOIOTUU OUCKA HH(OPMALIHH,
HOE U OeH 0Cy-|TIOUCK HEO0OXOIUMOM|METO/IbI KPUTHUECKOTO aHajin3a U CHH-
KpUTHUYE- |IIECTBIISITH uHpopmanuu. Te3a WHGOpPMAIUU, TPHUHIUIB CUCTEM-

CKOE€ nouck, kputnue-| YK-1.2. [lpumensier Me-|{HOTO 1MOAX0/a B PEUICHUN TTOCTABICHHBIX

MBIIIJIE- |CKUH aHAJINW3 M|TOJbl KPUTUYECKOIO aHa-|3a1a4y

HUE CUHTE3 JU3a M CHUHTE3a MpU pa-|YMeeT  0000maTh  MOJYYCHHYIO B
uHpopmanuu, |60oTe HHPpopmanueil. nporecce IMoucka HHGPOpPMALUI0 C HC-
npuMeHsITh  cu-|YK-1.3. Mcnonb3yeT cH-|OJb30BaHUEM METOAOB KPUTHYECKOTO
CTEMHBIH  TOJI-|CTEMHBIM TOJIXOJ JJisi|aHalu3a U CHUHTE3a, MPUMEHSTh MPUHIIH-




XOJ IJIA pelle-|pelIeHUs TOCTABICHHBIX [Ibl CUCTEMHOrO MOAXOAA ISl PELIECHUS
HUs TOCTaBJICH-|33]1a4 MTOCTaBJIEHHBIX 3a/1a4

HBIX 3a7a4 Bnaneer TexHonoruei uHGOPMAIMOH-
HOTO TOHUCKa, paboThl ¢ MH(GOPMALMOH-
HBIMH MCTOYHUKAMHU; HABbIKAMH KpPHUTH-
YEeCKOro aHajiu3a W CHUHTe3a Io-
cTynaromeid uHGOpMaluu, MPUMEHCHHS
CHUCTEMHOI'0 MOJIX0/1a B PEIICHUH ITOCTaB-
JICHHBIX 3a/1a4

3. Mecto aucuuniaunsl B cTpykrype OITOII u 3Tansl opMupoBaHust KoMIeTeHIMii

Jucuuninmna «MaremaTuka» oTHOcuTes K obs3arenbHo yactu OITOIL. Kommnerenmus,
dhopmupyeMas AUCIUIUTMHON «Maremarrukay, Takke GOpMHUPYETCS M Ha IPYTUX dTalax B COOT-
BETCTBUH C YYCOHBIM IJIAHOM.

4. O0beM AUCHHUILIMHBI U BUABI YU4eOHOIi padoThI
4.1. Ounas popma o0ydeHHs

Bup yueOHoii padoThl Bcero| CemecTpnl
qga- 1 2
COB
KonTakTHasi padoTa 06y4aroumxcsi ¢ mpemnojaaBarejieM, B TOM YHCJIe: 66 32 | 34
3aHATUsA ekionHoro Tuna (3JIT) 30 | 14 | 16

naboparopusie padotsl (3CT (JIP)) - - -

npaxktuueckue 3anarus (3CT I1P) 28 | 14 | 14

IpYNIOBbIE KOHCYJIbTAUH, U (WIN) UHIUBUYAIbHYIO padoTy oOyvaromux-| 4 2 2
Csl C MEeNarormyeckMMM pabOTHUKaMM OpraHu3aluy U (WIK) JHULAMH, TpU-
BJICKAEMBIMH OpPTaHU3AIMEeH K peann3anuu 00pa3oBaTeIbHBIX MPOTpaMM Ha
MHBIX YCIOBUSX (B TOM YKCIIe MHIUBUAYyanbHbIe KOHCYIbTamn) (I'K)

IpYNIOBbIE KOHCYJIBTALUHU MO MTOATOTOBKE KYPCOBOT'O MpoeKTa (paboThl) - - -

KOHTaKTHasi paboTa MpHu MPOBEIECHUHU MPOMEXKYTOUHOHN arrecTanuu (B Tom| 4 2 2
4KCJie IPU OLIEHUBAHUM PE3YJIbTATOB KYypPCOBOTO IPOEKTUPOBAHUSA (BBIMOI-
HeHus KypcoBbIX padot) (ITA xoHT)

CamocrosiTesibHas padoTa odyuaronierocs (CPO), B Tom uncJe 114 | 40 | 74

CPy3 - camocrosTenbHas paboTa oOydarolierocst mpu MOAroToBke k yue6-| 78 | 38 | 40
HBIM 3aHSATHSM U KypCOBBIM ITpoeKTaM (paboTam)

CPma - camoctositenpHass ~ paboTa oOydaromerocss mpu MOATOTOBKe K| 36 2 34
MPOMEKYTOUYHOM aTTECTALIUU

DopMa IPOMEKYTOYHOMN aTTEeCTALMHU 3a- |Dx3a-
(3K3aMeH, 3a4eT C OLlEHKOM, 3a4eT) 4eT C| MEH
on
OO0masi Tpy10eMKOCTh TUCHMILIMHBI:  YaChl 180 | 72 | 108
3aYeTHbIE eIHHHIIbI 5 2 3

4.2. OuHo-3a0uHasi popmMa 00yUeHUst



4

Bup yueOHoii padoThI Bcero| CemecTpnl
1a- 1 2
COB
KonTakTHas padora o0yuarommxcsi ¢ npenojaasarejieM, B TOM 4ucJje: 48 | 24 | 24
3aHsATUsA JekimonHoro Tuna (3JIT) 20 | 10 | 10
nabopartopusie padotsl (3CT (JIP)) - - -
npaktuueckue 3ausatus (3CT I1P) 20 | 10 | 10
IPYIIOBBIE KOHCYNbTAIIUH, U (UJIM) UHAUBHIYaTbHYIO paboTy oOyyaromux-| 4 2 2
Csl C MeJarormuyecKuMu pabOTHUKAMU OpPTaHU3alud U (WIU) JIMLAaMH, MpH-
BJICKAEMbIMH OpPTraHU3aLMEH K peanu3anuu o0pa3oBaTeIbHBIX IPOrpaMM Ha
WHBIX YCJIOBHSX (B TOM YHCIIe HHIUBHUIyalIbHBIe KOHCYbTaIun) (I'K)
TPYNIOBBIE KOHCYJIBTALUU TI0 TTOATOTOBKE KYPCOBOTO MPOeKTa (paboTh) - - -
KOHTaKTHasi paboTa Mpu MPOBEACHUN NMPOMEKYTOUHOW arrectauuu (B Tom| 4 2 2
YHCclie IPU OLEHUBAHUM PE3YJIbTaTOB KypPCOBOTO MPOEKTUPOBAHUS (BBIMOI-
HeHus KypcoBbIX padot) (ITA xoHT)
CamocrositesibHas padora o0yuaromerocs (CPO), B Tom uncJe 132 | 84 | 48
CPy3 - camocrosiTenbHasg pabota oOydaromierocst Ipu MoAroToBke kK yuedb-| 96 | 82 | 14
HBIM 3aHITHSIM B KYPCOBBIM IPOeKTaM (paboTam)
CPma - camoctositenpHass ~ paboTa oOydaromerocss Mmpu MOATOTOBKe K| 36 2 34
MIPOMEXYTOUHO aTTecTaluu
dopmMa NPpOMeKYTOYHOM aTTeCTAIMHA 3a- |Ok3a-
(3K3aMeH, 3a4eT C OLeHKOM, 3a4€eT) 4eT C| MEH
on
OO0masi Tpy10eMKOCTh IUCHMILIMHBI:  YaChl 180 | 108 | 72
3a4eTHbIE eJUHUIIbI 5) 3 2
4.3. 3aounasi popma 00yueHS
Bua yueOHoii padoThI Bcero 1 Kype
1a- 1yC| 3C | JC
COB
KonTakTHasi padoTa oGyqyaroumxcsi ¢ npemnojanBarejiemM, B Tomyuc-| 24 | 8 | 12 4
Je:
3aHsTUs JekiuonHoro tumna (3J1T) 8 4 4
naboparopusie padotsl (3CT (JIP))
npaktuueckue 3anatus (3CT [1P) 8 4 4
IPYNIOBbIE KOHCYIbTALIMU, W (MJIM) UHIUBUAYyaldbHYIO paboTy o0y-| 4 2 2
YAIONIUXCSl C TMEeNarornuecCKuMU pabOTHUKAMHU OpraHu3aluu U (WJIH)
JIMIIAMU, TIPUBJIEKAEMBIMU OpTaHU3alMeN K peau3auy oopa3oBareib-
HBIX TIPOTPaMM Ha HMHBIX YCIOBHSAX (B TOM YHWCII€ WHIAMBHIyalTbHbIC
koHcynbTanun) (I'K)
TPYIITOBBIE KOHCYIBTAIMU TI0 TIOJTOTOBKE KYpCOBOTO IPOeKTa (pa-
00THI)
KOHTaKTHasi paboTa MpHu MPOBEJICHUH NMPOMEXYTOUHOM arrectauuu (B| 4 2 2
TOM YHCIIE TIPH OI[CHUBAHUH PE3YJIbTATOB KYPCOBOTO MPOCKTUPOBAHUS
(BBITIONTHEHUS KypcOBBIX paboT) (ITA xoHT)
CamocrosiTesibHas padora odyuyaromerocs (CPO), B Tom uncie 156 | 28 | 60 | 68
CPy3 - camocrositenpHas paboTta oOydaromierocs mpu moarotoke k| 143 | 28 | 56 | 59




Buj yueOHoii padoThl Bcero 1 Kypc

1a- 1yC| 3C | JIC

y4eOHBIM 3aHIATHSAM U KYpPCOBBIM IIPOeKTaM (paboTam)

CPna - camocTosiTenbHas paboTa oOydaromierocs mpu moarotoke k| 13 4 9
IIPOMEKYTOUYHON aTTECTALUU
®opMa NPOMEKYTOYHOM aTTeCTAIMU 3a- |Ox3a-
(3K3aMeH, 3a4eT C OLleHKOI, 3a4eT) 4eT C| MEH
on
OO0masi Tpy10€eMKOCTb TUCHMIIMHBI:  YaChI 180 | 36 | 72 72
3a4eTHbIE eJUHUIBI 5} 1 2 2

5. Conepxxanue TUCHHUILINHBI
5.1. Copeprxanue pa3enoB JUCHUTIIUHBI

e HaunmenoBanue

3 a3nesa (TeMbl

n/n pasi ( )
JACIHUIINHBI

Conep:kanue paszaesia (TeMbl) TUCHUNIIMHBI

1. |Pa3nen 1. Jluneinas
anreOpa

[Ipenmer mMaTemMaTHKud M €€ POJb B BOCIPUATUH, OOOOIIEHUM U
SKOHOMMYECKOMY aHaJIU3y MH(OpMAaLIUH, JIJIsl TIOCTAHOBKU U pellie-
HUS 337a4y aHaju3a B cdepe ynpaBieHUs IEPCOHATIOM, KOJIUYe-
CTBEHHOTO M Ka4eCTBEHHOTO aHaju3a WH(OPMAIMH NPU TPUHATHA
YIPABICHUYECKUX PEIIEHUH U IOCTPOCHHHM MOAEIEH, ONOCpeny-
IOIIMX YIPABICHHUE MEPCOHATIOM. MaTpuIbl U ONPEIEIUTENHN: OIIpe-
JieJICHHsI, TEPMUHBI U CUMBOJIbI, CBOWCTBA U onepanuu. OOparTHas
MaTpuiia. MarpuyHble (QOpPMBI, HCIONb3yeMble TPH MOCTAaHOBKE
LeJIM U BBIOOpA IMyTel ee TOCTHMKEHUs B 00JIACTH YIPaBJIeHHUs Mep-
COHAJIOM.

Bo03MOXXHOCTH TNpUMEHEHHs] OCHOB JIMHEHHON anreOpsl i TO-
CTAaHOBKH W pEIlIeHUs 3a/ay aHaiu3a B cepe ympaBieHHUsS Mepco-
HAJIOM, KOJMYECTBEHHOTO U KayeCTBEHHOT'O aHalM3a MH(OpMaIMH
IIpU NIPUHATHHA YIIPABIECHYECKUX PELICHUN U IOCTPOECHUN MOJENEH,
ONOCPEAYIOIIMX YIIPABICHUE IIEPCOHATIOM

2. |Pasnen 2. Aganutuye-
CKasi TeOMEeTpHUs

JIuHeitHOe BEKTOPHOE MPOCTPAHCTBO. ba3nuc U pa3MepHOCTh JIMHEM -
HOTO BEKTOPHOro nmnpocTtpaHcTBa. CKalsipHOe, BEKTOPHOE U
CMEIIaHHOE TPOU3BEJECHUE T€OMETPUUECKUX BEKTOPOB. AHAIUTH-
Yyeckass TeOMETpHUsl Ha TUIOCKOCTH M B NMPOCTPAHCTBE. BeKTOpHbIE
(hopMBI, UCTIONB3YEMBIEC MPU TTOCTAHOBKE 1I€JIM U BBIOOpa MyTeH ee
JOCTHKEHHSI B O0JIACTH YIMpaBIeHHs TMepcoHanoM. Bo3MoxkHOCTH
MPUMEHEHUS] OCHOB JIMHEWHOMN aireOpbl NIl MOCTAHOBKHU U peIlie-
HUs 3a/lad aHanu3a B cdepe ympaBiIeHHs MEPCOHAIOM, KOIUYe-
CTBEHHOT'O M Ka4e€CTBEHHOTO aHaym3a WHGOPMAIUU TIPH MPUHITUA
YIOPABJICHUECKUX PEIICHU M TOCTPOEHUU MOJENei, omocpeay-
IOLUX YIpPaBJIeHUE EPCOHATIOM

3. |Pa3gen 3. OcHOBEI
MaTEMAaTHYECKOTO
aHanm3a

Tema 3.1. Benenue B
aHamu3

MHokecTBa: onpenesieHusl, TCPMUHBI U CUMBOJIbI, OIT€palK, MO -
HOCTh. OCHOBHBIEC YHCIIOBBIE MHOXKeCTBA. Knaccudukanus u teope-
TUKO-MHOXECTBEHHbIM TOAX0A. DYHKIMS OIHOM NEPEMEHHOM:
OCHOBHBIE€ TOHATHUS, OIpeAesieHuss U omnepauuu. HempeprlBHOCTDH
¢byuxuit. [Ipegen nocnenoBarenbHOCTH U QYHKIMH. Borancnenue
npenenaoB. Bo3MOXHOCTH TPUMEHEHUS OCHOB (PYHKIIMOHAIBHOTO
ammapaTa JUisi TTIOCTAaHOBKM M PEIICHHs 3a1ad aHaim3a B cdepe
YIOPABJICHUS IEPCOHATIOM, KOJUYECTBEHHOTO U KAUECTBEHHOTO aHa-




nu3a UHGOPMAIMK MTPH MPUHATUH YIPABICHYECKUX PELICHUN U 10~
CTPOCHHMH MOZEIIEH, ONIOCPEAYIONINX YIIPABICHUE IIEPCOHATIOM

Tema 3.2. OcHOBBI
Qg QepeHInanbHOro
HCYMCICHUS

JubdepennmpoBanne GyHKIUNA (CMBICTBI MPOU3BOIHOM, MTpaBUIa,
tabnmuna, nuddepermnuan). Mccienopanne (GYHKIUH C TOMOIIBIO
npousBoaHON. [IpuMenenue npousBoaHoi. Bo3MokHOCTH mpuMe-
HEHUs1 OCHOB UG (DHEepeHIINATBEHOTO UCYUCICHUS ISl TOCTAHOBKH U
pelleHrs 3a/1a4y aHaiu3a B cdepe ynpaBlieHUs MEPCOHAIOM, KOJIH-
YECTBEHHOTO M KAQYE€CTBEHHOTO aHaIM3a MH(GOpMAIUU MPU TIPUHS-
TUU YIIPABICHUECKUX PELICHUIN U MOCTPOCHUU MOJIENIeH, orocpeay-
IOLINX YIPaBJICHUE IEPCOHATIOM.

Tema 3.3. OcHOBBI UH-
TErpaJibHOr0 UCUHUCIIe-
HUS

IlepBooOpa3Has GyHKUMSA U HEONPEIEICHHbII UHTEerpaj, cBOcTBa
UHTErpaia, MEeTolAbl MHTerpupoBaHus. OIpeneincHHbII HUHTErpall,
HECOOCTBEHHBIE HHTErpayibl. lIpuMeHeHne OmpeneNeHHOro HWH-
Terpajga. Bo3aMOXXHOCTH NPUMEHEHHsS OCHOB MHTErpalibHBIX (OpM
JUIsL IOCTAaHOBKU M pElICHUs 3aJad aHajiu3a B c(epe yrnpaBiICHUs
[IEPCOHA-JIOM, KOJIMYECTBEHHOIO M KAa4eCTBEHHOI'O aHalu3a
uHbOpMAMK TPHU TPUHATHH YIPABICHYECKHX PEUICHUH U TIO-
CTPOCHUH MOZEIIEHN, ONIOCPEAYIOLINX YIIPABICHUE IIEPCOHATIOM

Tema 3.4. Tudpde-
pEHIHaIbHbIC YpaBHE-
HUA

[onsarue nuddepennnansHOro ypaBHeHus. 3a1a4uu, MPUBOIAIINE K
muddepeHManbHbIM ypaBHeHUAM. O011iee 1 4acTHOE pelieHue. 3a-
naya Komm. Teopema CcylecTBOBaHHS U €IMHCTBEHHOCTH PELICHUS
3anaun Komu mist nudpdepenmansuoro ypaBuenus. Auddepenin-
aJIbHbIE YPAaBHEHUS C pa3AeisiolUMU epeMeHHbIMU. OTHOPOAHbIE
muddepeHManbHble YPaBHEHUS IEPBOTO MOPSAKA. YpaBHEHUs
Bbeprymnu. Jluneitnsie muddepeHnransabple ypaBHeHUs | mopsaka.
JluHelHble OMHOPOAHBIE U HEOJHOPOHHBbIE Au(depeHInaIbHbIe
ypaBHEHHS N-TO TOpSAIKa C MOCTOSHHBIMH Ko3(dduumenramu.
B03MOXHOCTH NpPUMEHEHUS OCHOB TeopuH U epeHInaTbHBIX
ypaBHEHUH U (OpM JUIsl TIOCTAHOBKU U PEIICHHUs 3a/a4 aHaiIu3a B
cdepe yrpaBlieHUs] TEPCOHAIOM, KOJMYECTBEHHOTO M KauyeCTBEH-
HOTO aHaJIM3a UHPOPMALH NIPU MPUHATUH YIIPABICHUECKUX pellie-
HUI U TIOCTPOEHUM MOJEINIEH, OMOCPENYIOIIMX YIIPABIECHUE MIEPCO-
HaJIOM.

Tema 3.5. Panpr

YucioBble psiibl (OCHOBHBIE MOHATHS U TEOPEMBI O CXOAMMOCTH,
JIOCTaTOYHBIE IPU3HAKA CXOAUMOCTH PAIOB C IMOJIOXKUTEIbHBIMU
YJleHaMH, 3HaKouepeaylomuecs psabpl U TOpusHak JlelOHuia,
3HAKOIIEpEMEHHbIE PA/bl, A0COIIOTHAS U YCIOBHAs CXOAMMOCTB).
OyHKIMOHANbHBIE PsAbl (onpeaeneHue (YHKUIMOHAIBHOTO psja,
00J1aCTh CXOAMMOCTH (PYHKIIMOHAIBHOTO PsiJia, paBHOMEPHAs CXO-
JUMOCTh (DYHKIIMOHAJIBHOTO psiia, CBOMCTBA (DYHKIMOHAIBbHBIX
psnoB). CreneHHble psalbl (OnpeseneHre CTENEeHHOro psAna, Teo-
pema Abensi, METOAbI HAXOXACHUS HHTEpBaJla CXOJUMOCTHU CTETEH-
HOTO psna, AudQepeHIpoBaHuEe U MHTETPUPOBAHHE CTETIEHHBIX
PAIOB, pa3fiokeHne (QYHKIMA B CTeNeHHbIe psjibl). Bo3moxHOCTH
MIPUMEHEHUSI OCHOB TEOPUM PAAOB JJI IOCTAHOBKU M PEIICHUS 3a-
Jlad aHalu3a B cepe yrnpaBlIeHUs] IEPCOHANIOM, KOJIMYECTBEHHOIO
Y KQ4eCTBEHHOTO aHaiM3a WHGOpMAIMU NPU MPUHATHU yIpaBIIEH-
YEeCKUX PEIICHUH U MOCTPOEHUHU MOJIENeH, OMOCPeIyIOIIHUX yIpaB-
JIEHUE TTEPCOHAJIOM.

Tewma 3.6. ®yHKUn
HECKOJIBKUX I1EPEMEH-

qDYHKHI/II/I HECKOJIBKUX TNEPEMCHHBIX: OCHOBHBIC ITOHATHA U OIIPEAC-
JICHUA, MPEACil, HCIIPCPBIBHOCTD. YacTtHbie IMPOU3BOJAHBIC. Fpa;u/l-




HBIX

eHT. [Ipou3BoiHas 10 HANpaBIEHUIO. DKCTPEMYM. Y CIOBHBIN IKC-
TpeMyM. Meton mHoxuTenei Jlarpanxa. Bo3MOKHOCTH NpUMEHE-
HUSl QYHKIUN HECKOJBKUX MEPEMEHHBIX Ul MMOCTAaHOBKH M pelle-
HUS 3a/la4 aHanu3a B cdepe ympaBieHHs NEPCOHAIOM, KOJIUYe-
CTBEHHOT'O U Ka4eCTBEHHOTO aHajH3a MH(OPMAIMK NPU TPUHATHA
YIOPABJICHUYECKUX PEIICHUH M IOCTPOEHUU MOJENEH, Orocpeny-
IOIIKX YIIPABIECHUE [IEPCOHAIIOM.

9 |Pasnen 4. DieMeHTHI
TECOPHH BEPOSATHOCTECH

CrnyuaiiHble COOBITHS: OIEpaluyu, BEPOSTHOCTb, OCHOBHBIE TEO-
pembl. [loBTOpHBIE He3aBUCUMBIE UCTIbITaHUS. CilydaiiHble BETUYH-
HbI: YMCIJIOBbIE XapaKTEPUCTUKU, OCHOBHBIE 3aKOHBI pacIpeselie-
HUSL

Bo3MoOXXHOCTH NpUMEHEHUS! BEPOSTHOCTHBIX ACIEKTOB IMPUMEHE-
HUS MaTEeMaTHUKH JIJIsl TOCTAHOBKY M PEIICHUs 3a/1a4 aHalu3a B cde-
pe yIpaBieHUs EPCOHAIOM, KOJUYECTBEHHOTO U KAaueCTBEHHOTO
aHayr3a uHGOPMaIIUU TPU MPUHATHH YIPABICHUECKUX PEIICHUN U
IIOCTPOEHUU MOJIETIEH, OIIOCPEYIOIIUX YIIPaBICHHUE IEPCOHAIOM.

10 |Pazzen 5. OcHOBEI
MaTeMaTHUYEeCKOH cTa-
TUCTHUKHA

Hampasiienuss unccnenoBaHuil B MaTEeMaTHUYECKOM CTaTHCTHKE.
Mopenn B MareMaTM4eCKOM CTaTUCTHKE. ['eHepalbHas COBOKYII-
HOCTb, BBIOOpKa, TeOpeTHYecKas W SMIOMpuyeckas (QyHKIUM pac-
npenenenus. ToyeyHble OLEHKHM IapaMeTpPOB PacHpeleseHHs: Me-
TOJT MAaKCHUMAJIbHOTO Ipapjaonoaodus (meron duiepa) U METOA
MomeHTOB (Meton Ilupcona). AnroputM 0qHO()AKTOPHOTO U JIBYX-
(aKkTOPHOIO JUCIIEPCUOHHOTO aHaiu3a. JlomycTuMocTh IpHUMeHe-
HUS CTATUYECKUX METOJIOB MATEMAaTUKHU U CXEMBbI JUCIIEPCUOHHOIO
aHainu3a JUIsl [OCTAaHOBKM M pELIeHMs 3ajad aHaiuu3a B cdepe
yIpaBJICHUS IEPCOHAIOM, KOJIMYECTBEHHOIO U KaYECTBEHHOI'O aHa-
u3a MHPOPMALUK NPU IPUHATUU YIIPABIEHYECKUX PELICHUH U 1Oo-
CTPOCHHMH MOZEIIEHN, ONIOCPEAYIOUIUX YIIPABICHUE IIEPCOHATIOM.

5.2. Pa3enbl AMCHUILUIMHBI M BUABI 3aHATHIA
5.2.1. Ounas ¢popma 00yueHust

1 cemectp

HaumenoBanue pa3aesioB M TeM JHC- | pyeMas [4acoB| oO0y4yaommuMucs (4ac.)

®opmu-|Bcero| Konrakrnas padorac |CPO

HUITHHBI KoMIe- Htoro B TOM YHCIIE
TCHIHS 3JIT|3CT|3CT|TK
(JIP)|(I1IP)| /
ITA
Paznen 1. Jluneiinas anreGpa YK-1 12 4 2 2 8
Paznen 2. AHanuTH4eckas reoMeTpus YK-1 12 4 2 2 8
Paznen 3. OcHoBBI MaTemMaTnyeckoro aHa-| YK-1 42 20 | 10 10 22
nm3a
IpYIIOBBIE KOHCYIbTALUH, U (WiH) uaau- | YK-1 2 2 2

BUyaJIbHYIO paboTy 00y4aromuxcs ¢ mne-
Jaroru4ecKuMu pabOTHUKaMU OpraHu3a-
MU ¥ (W) JULaMH, TPUBJIEKAEMbIMHU
opraHu3zanyen K peaausanuu oopaso-
BaTeJIbHBIX MPOTPAMM Ha UHBIX YCIOBUIX
(B TOM 4ncIe UHIUBUYaJIbHBIE

koHcyabTanun) (I'K)




dopma IPOMEKYTOUHOH aTTecTaluu YK-1 4 2 2| 2
(3a4eT C OIEHKOI)
Bcero yacos 72 32 | 14 14 | 4 | 40
2 ceMecTp
®opmu-|Bcero| Konrakthas padora c (CPO
HaumeHoBaHue pa3/ie/ioB U TeM JUCUMILIM-| pyeMasi | 4ya- | o0y4yarmuMucs (4ac.)
HBI KOMIIe- | COB
S —— Hror B TOM 4YHUCJIE
o |3JI3CT|3CT|TK
T [(JIP|(TIP| /
) | ) |IA
Pazgen 3. OCHOBBI MareMaTUYECKOrO aHa- VK-1 14 6 4 2 8
mn3a Tema 3.6. @yHKINN HECKOIBKHX TIe-
PEMEHHBIX
Paznen 4. Dnementsl Teopuun BepositHocTel | YK-1 28 12 6 16
Paznen 5. OcHoBBl MaremaTuueckoi cratu- | YK-1 28 12 16
CTHKU
IpYNIOBbIE KOHCYNbTALUHU, U (UIKM) uHIuBU- | YK-1 2 2 2
nyaiabHyI0 paboTy 00yJarommxcs C MeJaroru-
YECKUMH paOOTHUKAMU OpraHu3aIuu 1 (1in)
JTUIAMH, IPUBJIEKAeMbIMU OpTaHU3AIHeH K
peainzanuy 00pa3oBaTENIbHBIX IPOrPaMM Ha
UHBIX YCIOBUAX (B TOM YMCJIE€ MHAWBUIYalb-
Hble KoHcynbpTanun) (I'K)
®opmMa NPOMEKYTOYHOM aTTeCTALUHA YK-1 36 2 2| 34
(3K3aMeH)
Bcero yacos 108 | 34 | 16 14 | 4| 74
5.2.2. O4yHo-3204Hasi popMa 00yUeHHUsI
1 cemectp
®opmu-|Bcero| Konrtakthas padorac |CPO
HaumeHoBaHue pa3/iesioB M TeM HC- | pyeMasi |4YacoB| oOyuawmmmucs (4ac.)
HUILTHHBI KOMIIe-
Uroro B TOM 4uCIe
TeHIUs
3JIT|3CT|3CT|T'K
(JIP) | (T1P)| /
ITA
Pazgen 1. Jluneiinas anrebpa YK-1 21 3 2 18
Paznen 2. AHanuTHueckas reoMeTpus VK-1 21 3 18
Paznen 3. OcHoBBl MaTeMaTudeckoro aHa-| YK-1 60 14 46
Tm3a
IpYIIOBBIE KOHCYAbTAUU, U (M) uHan- | YK-1 2 2 2
BUIyaJIbHYIO paboTy 00y4aromuxcs ¢ me-
Jaroru4ecKuMu pabOTHUKAMU OpraHu3a-
MU ¥ (WIN) TUIIAMU, TPUBJIEKaeMbIMH




OpraHu3aiyen K peaau3anuu oopaso-
BaTENILHBIX MPOTPAaMM Ha HHBIX YCIIOBHSIX
(B TOM YHCIIC WHAWBUIYaIbHbIC
koHcynbTarun) (I'K)

dopMa IpOMEKYTOUHOM aTTeCcTalu VK-1 4 2 2| 2
(3a4eT C OIEHKO)
Bcero gacos 108 | 24 | 10 10 | 4| 84
2 ceMecTp
®opmu-|Bcero| KonrakthHas padorac |CPO
HaumeHoBaHue pa3/esioB U TeM JUC- | pyeMasi [4acoB| oOy4amomumucs (dac.)
HUILTHHBI KoMIle-
Utoro B TOM 4YHCIIe
TeHI s
3JIT|3CT|3CT|TK
(JIP)|(ITP)| [/
ITA
Paznen 3. OCHOBBI MATEMAaTHYIECKOTO YK-1 6 4 2 2 2
aHanu3a Tema 3.6. OyHKIIMU HE CKOJIBKHX
TIePEMEHHBIX
Paznen 4. Dnementsl Teopuu BepositHO- | YK-1 14 8 4 4 6
cTe
Pasgen 5. OcHoBbl Marematnueckon cra-| YK-1 14 8 4 4 6
TUCTUKH
IPYNIOBBIE KOHCYNbTAUU, U (UiaH) uHau- | YK-1 2 2 2
BHIyaJIbHYIO pa0b0Ty 00y4arommxcs ¢ 1e-
JaroruyecKuMu pabOTHUKAMH OpraHu3a-
MU ¥ (W) JULAMH, TPUBJIEKAEMbIMHU
OpraHmzalyel K peanuszamnuu oopazo-
BaTEJIBHBIX MPOTPAMM Ha UHBIX YCIOBHSIX
(B TOM 4ucIe UHIUBUIyaTIbHbIC
koHcyabTanun) (I'K)
dopma IpOMexKYTOUHOM aTTecTaluu YK-1 36 2 2| 34
(9K3aMeH)
Bcero gacos 72 24 | 10 10 | 4 | 48
5.2.3. 3aouHas ¢opma o0yueHust
Yemanosounasn ceccusn
®opmu| Beero | KontakTHas padora ¢ 00y-| CPO
HaumeHoBaHuUe pa3ieioB U TeM AUC- |pyeMasi| 4acoB yamumucs (Jac.)
HUIJTMHbI KoMIIe-
Uroro B TOM YHCIIe
TeHIHS
3JIT | 3CT | 3CT |T'K/
(JIP)| (ITP) [TTA
Paznen 1. Jluneitnas anreOpa VK-1 8 2 1 1 6
Pazen 2. AHanWTHYECKAs TCOMETPHS VK-1 8 1 6
Pa3znen 3. OcHoBBI MaTemaTudeckoro ananu-| YK-1 | 20 2 2 16
3a
rpyNIOBbIE KOHCYJIbTALUU, U (Win) uHAuBK- | YK-1
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MyalbHYI0 paboTy 00yJaromuxcs ¢ me-
Narorn4ecKuMu pabOTHUKAMU OpraHU3allu
U (WJIK) IMLIAMU, IPUBJIEKAEMbIMU OpraHU3a-
el K peanu3anuyu o0pa3oBaTeNbHbIX
MpOrpamMM Ha MHBIX YCIOBUSX (B TOM YHUCIIE
WHIMBHIyaIbHBIC KOHCYIbTaIun) (I'K)

Dopma NPOMEKYTOUYHOM aTTECTALUU VK-1
(’K3aMeH, 3a4eT C OIICHKOM, 3a4eT)
Bcero gacos 36 8 4 4 28
3UMHSISI CEeCCUs
®opmu| Beero | KontakTHas padora ¢ 00y-| CPO
HaumeHoBaHuUe pa3/ieioB U TeM JUC- |pyeMasi| YacoB yammumucs (4ac.)
HMIJIMHBI KoMIIe-
Hroro B TOM YHCIIE
TeHUHs
3JIT |3CT | 3CT |I'K/
(JIP)| (ITP) [TTA
Pazmen 3. OcHoBBI MaTemaTwdeckoro ana- | YK-1 | 12 2 1 1 10
nmu3a Tema 3.6. @yHKIIUU HE CKOJIBKUX I1€-
[PEMEHHBIX
Paznen 4. DneMeHTbl TEOPHH BEPOSTHO- YK-1 | 22 2 1 1 20
cTei
Paszgen 5. OcHOBBI MaTeMaTUYECKOH CTa- VK-1 30 4 2 2 26
TUCTUKA
[pYNIOBBIE KOHCYNIbTALUU, U (WiIK) uHANBH- | YK-1 2 2 2
yalibHYI0 paboTy 00yJaromuxcs c me-
NMarornyecKuMu pabOTHUKAMH OpraHU3alluu
W (MJIK) TMIAMU, IPUBJIEKAaeMbIMU OpraHH3a-
[Mel K peanu3aluu o0pa3oBaTeIbHbIX
MPOrpaMM Ha MHBIX YCIIOBHUSAX (B TOM YHCIIC
uHauBUAYyanbHbIe KoHcynbTanun) (I'K)
DopMa MPOMEKYTOUHOM aTTecTaluu VK-1 6 2 2 4
(3a4eT c OlIeHKOM)
Bcero wacos 72 12 4 4 | 4| 60
Jlemnsasn ceccus
®opmu| Beero|Konrakthasi padora ¢ 00y-| CPO
HaumeHoBaHue pa3iesioB U TeM AUC- |pyeMasi| YacoB yaommumucs (4ac.)
HUIJTHHBI KoMIIe-
Hroro B TOM 4YHCIIe
TeHIHs
3JIT|3CT|3CT 'K/
(JIP)| (ITP) [TTA
Pasznen 1. Jluneitnas anreOpa YK-1
Paznen 2. AHanuTHYECKas FeOMETPHs YK-1
Pa3znen 3. OcHoBbI MaTemaTudeckoro ananu-| YK-1 | 19 19
3a
Paznen 4. DneMeHTHl TE€OpUU BEPOSTHO- YK-1 | 12 12
cTei
Paznen 5. OcHoBbl MaTemaTtmueckoit cra- | YK-1 | 12 12

TUCTUKHU
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IPYNIOBBIE KOHCYJIbTAUU, U (WiIK) uHauBU- | YK-1 2 2 2
yallbHYI0 paboTy 00yJaromuxcs C me-
Marorn4ecKuMu pabOTHUKAMU OpTaHU3aIHH
W (MIM) JIMLAMM, IPUBJIEKaeMbIMU OpraHu3a-
[Uel K peanu3ayu 00pa30BaTebHBIX
[IpOrpaMM Ha MHBIX YCJIOBUSX (B TOM 4YHCIIe
vH B yasibHbIe KOHCYbTaun) (I'K)

dopmMa NpoMeKYTOUHOM aTTecTallul YK-1 | 11 2 2 9
(3K3aMeH)

Bcero uacos 12 4 4 | 68

6. KoHTaKkTHasi M CaMOCTOATE/IbHASA paGOTa oﬁyqamnmxcsl

KonrtakTHas paboTa mpH MpOBEACHUU YYEOHBIX 3aHATUN MO JUCHHUIUTMHAM (MOIYIISM)
BKJIIOUAET B ce0si: 3aHATHUS JICKIIMOHHOTO TUIA (JIEKIIUW U MHbIE Y4eOHBbIE 3aHATUS, IPEeIyCcMaT-
pUBarOIIME MPEUMYIIECTBEHHYIO Tiepeiady y4eOHoi nHpOopMauy NeIarorndeCKuMu paboTHU -
kamu PMAT wu (mnu) nunamu, npusiekaembiMu PMAT k peanusanuu o0pa3oBaTelbHBIX
MPOrpaMM Ha MHBIX YCJIOBHSIX, OOydaromumcs) U (W) 3aHSITUS CEMHUHAPCKOro Tuila (CeMHHa-
pBl, IPAKTHYECKHE 3aHATHS, NMPAKTUKYMBbI, JaOOpaTOpHble padOThI, KOJUIOKBUYMbI M HHbIE
aHAJIOTUYHBIC 3aHATUSA), U (WJIM) TPYMIIOBbIE KOHCYJIbTAMH, U (WIM) UHAUBUIYAIBEHYIO paboTy
oOyyaromuxcs ¢ memarormdeckumu pabotaunkamu PMAT u (wim) nunamu, TpUBIEKaeMbIMU
PMAT «k peanuzanuu 00pa3oBaTeIbHBIX MPOrPaMM Ha UHBIX YCIOBUAX (B TOM YUCIIEC UHIUBUIY-
aJIbHbIE KOHCYJIbTALIUN).

3aHsTHS JIEKIMOHHOTO THUIIA MPOBOJSATCS B COOTBETCTBUU C OOBEMOM M COJEP’KAHUEM,
MIpe/ICTaBJICHHBIM B Ta0uIle pasaena 5.

[Tpu mpoBeneHUN y4eOHBIX 3aHATHI MO JUCHUIUIMHE 00ECTIEYMBACTCS pa3BUTHE Yy 00y-
YAIOIIMXCS HABBIKOB KOMAHIHON pabOThl, MEKIMUYHOCTHON KOMMYHUKAIIMH, MPUHATHS pere-
HUH, TUAEPCKUX KauyecTB (BKJIOYas MpU HEOOXOAMMOCTH MPOBEACHNE MHTEPAKTUBHBIX JIEKIH,
I'PYNIOBBIX AWCKYCCUH, POJIEBBIX WIP, TPEHUHIOB, aHAJIU3 CUTyalull U UMHUTALMOHHBIX MOJE-
nel, copeprkaHue JUCHMILIMHBI (MOIYJIsl) COCTaBJICHO Ha OCHOBE PE3yJIbTaTOB HAYYHBIX HCCIIE-
noBaHuil, mpoBoauMbIX PMAT, B TOM 4ncIie ¢ y4eTOM pernoHaIbHBIX 0COOCHHOCTEH Tpodeccu-
OHAJIBHOM JIESTETFHOCTH BBIMTYCKHUKOB U TOTPEOHOCTEN paboTomaTesneil).

6.1. 3aHATHSA CEMHUHAPCKOr0 TUIA (CeMHHAPBI, MPAKTUYECKHE 3aHATHS, MPAKTHKYMBI, Jia-
OopaTopHbIe padoThl, KOJUIOKBHYMbI H JP.)

Pa3nen 1. JIuneiinas anreopa

Lenv 3anamus: VI3yueHue oCHOBBI JMHEHHOW anreOpbl, OCYLIECTBIISISI TOUCK, KpUTHYE-
CKUIl aHaNM3 M CUHTE3 MH(OPMAIMH, TPUMEHSISI CUCTEMHBIN MMOAXO]] ISl pellieH sl TOCTaBJIeH-
HBIX 33124 B cepe yrpaBIeHHsI IEPCOHATIOM.

Komnemenyus: YK-1. CriocobeH oCyIIecTBIATh MOUCK, KPUTHUECKUH aHAJIU3 U CHUHTE3
nHGpOpPMAIINH, TIPUMEHSATh CHCTEMHBIH TTOAX 0T IJIsl PEIICHHS TOCTABICHHBIX 3a/1a4.

Tun 3anamus: NPAaKTUIECKOE 3aHITHE

Dopma nposedeHus: YCTHBIN OTBET (B (hopMe TUCKYCCHH), pEIICHUE MaTEMAaTHIECKHX 3a-
Ja4 U Kerc-3a/1ad, J0KIaa B GopMe Mpe3eHTaIUH.

OcHosnas mema (1ubo npobaema) 0ns 06CyHcOeHus: UCTIOIH30BAaHNE OCHOB JIMHEHHOM
anreOphl IS TOCTAHOBKY M pEIlIeHUs 3a/1a4 aHAIK3a B cepe yrpaBiIeHUs IEPCOHAIOM, KOJInYe-
CTBEHHOTO M KQUECTBEHHOTO aHaHM3a HH(pOpMAIUK MPU MPUHATHH YIIPABICHYECKUX PEIICHUH U
MIOCTPOSHUH MOJIeNIel, ONOCPEIYIOLINX YIIpaBlIeHHE MEPCOHATIOM, BO3MOKHOCTH TaKOT'O UCIOJIb-
30BaHMUSL.

Bonpocul ons obcyacoenus:

1. MaTpuIisl ¥ OTIpeICTUTEIIN.
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Onpenenenne MmaTpuisl. Buabsl matpui.
Onepanuu Hag maTpuiiamu. CBOMCTBA JIMHEHWHBIX ONEpaIlui HaJl MaTPULIAMH.
Ornpenenurens (IeTEPMUHAHT) MaTPULIBL.
CBolicTBa IeTepMUHAHTA.
CrocoObl BEIYHMCIICHUS IETEPMUHAHTA.
Brruucienue nerepMrHaHTa PACKPBITHEM TI0 CTPOKE (CTONOITY).
Enunnynas v tuaroHajibHasi MATPULIBL.
Pemienue cucrem JTMHEHHBIX YpaBHEHUH.
OOGparHas maTpuiia.
Brruucienue 37eMeHTOB 00paTHON MaTpPHIIHL.
BrIpoxxieHHas MaTpuna.
Panr marpunsl. Teopema Kponekepa-Kanenu.
CBs13b MaTPHUII C CUCTEMAMHU JTUHEHHBIX alreOpandecKux ypaBHEHUH.
Pemenue cuctemMbl TUHEHHBIX anreOpanvyeckux ypaBHEHUM 00paIieHueM MaTPHIIbI.
Pemenue cuctembl JIMHEHHBIX alreOpandeckux ypaBHeHUI MeTooM Kpamepa.
HccnenoBanue U penieHre CUCTEM JTUHEHHBIX alredpandeckiux ypaBHEHU METOJA0M

CoNoOR~WN

PR R RRRE R
NookrwddE O

l"aycca.

18. ®dynnameHTanbHas CUCTEMA PEIICHUN OJTHOPOJAHON CUCTEMbI YPABHEHUH.

19. 3amaum nMuHEHHOM anreOphl ¢ SKOHOMUYECKUM H YIIPABICHUCCKUM COJICPKAHUEM.

20. Bo3MOXXHOCTH MPUMEHEHHSI OCHOB JIMHEWHOUN anreOpbl AJsi MOCTAHOBKU M PEIICHUS
3aJla4 aHajau3a B cepe yrnpaBieHUs IEPCOHATIOM, KOJIMYECTBEHHOI'O U KaU€CTBEHHOI'O aHan3a
uH(pOpMaLUK TIPU TMPUHATUU YIPABIEHUYECKUX PEHICHUNH M MOCTPOSHUU MOJEJeH, orocperny-
IOLUX YIPABJICHUE IEPCOHATIOM.

Mamemamuueckue 3adauu
1. Jlana cucrema Tpex JIMHEHHBIX YPaBHEHUH € TpeMsl HEM3BECTHBIMU
[_Xl +2X2 +X3 :5,
2X =3X "+ X =1,
% 1 2 3

[xz —5Xx3 =-9.

Tpebyercs: 1) HaiiTu ee pemenue ¢ nomouibio Gopmyn Kpamepa; 2) 3anucarb cuctemy B
MaTpUYHOM (hopMe U peluTh ee CpPeICTBAMM MaTpUYHOro ucuucieHus. IIpoBeputs mpaBuib-
HOCTb BBIYHMCIIEHUSI OOPATHOI MaTpUIbl UCIOJIB3YSl MATPUYHOE YMHOXKEHHE.

(1 0 -2)
|4 2 5
]

2 -1 2

2. Haiiti 0OpaTHYIO MaTpHILy \ :
2 1 1) (1 1 0)
32 1[-X=-1 21
1y Lo 2

3. Pemmth marpuyHoe ypaBHEHUE

4. HaifT coOCTBEHHBIE 3HAYCHHSI U COOCTBEHHBIE BEKTOPHI JMHEHHOTO OlepaTopa, 3a-

JTAHHOTO MaTpHIleil B HeKoTopoM Oasuce. HaliTu MaTpuily omepaTtopa B 0aszuce U3 COOCTBEHHBIX
'{l LI

3 —4)

BEKTOPOB

[IpencraBienue doxnada 8 hopme npezenmayuy Ha TEMY:

1. Bo3MOXXHOCTh IPUMEHEHUSI 3HAHUN B cepe SKOHOMHUKH U YIPaBJICHUS, aHATU3UPO-
BaTh NOTEHIMAT M TEHJCHLIUU Pa3BUTHUS POCCUHCKONW U MUPOBOM SKOHOMUK JUISl PEIICHUs MpaK-
TUYECKUX U (WJIM) HCCIEeI0BaTENbCKUX 3aJa4 B MPOo(ecCHOHATbHON NeATENbHOCTH Ha OCHOBE
MaTPUYHOTO aHAJIM3A U NPH UCIIOJIB30BAHUN OCHOB JIMHEHHON anreOpshl.
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2. IlpuMeHeHre OCHOB MATPHUYHOTO aHajW3a W JIMHEWHOW anreOpbl B DKOHOMHUKE U
yIOpaBlIeHUU U B MPO(EecCHOHATBHON AesTeNbHOCTH, MPU PEIICHUH MPAKTUYECKUX U HCCIENO0-
BaTENIbCKUX 3a/1a4 B cepe YyIpaBICHHUS IEPCOHATIOM.

3. Bo3MOXHOCTh MCHONB30BAaHUSI OCHOB MATPUYHOIO aHallM3a U JMHEWHOI anreOpbl B
OKOHOMHYCCKUX HUCCICAOBAHUAX W 3KOHOMHUUYCCKHUX paCUCTax, NMpPHU PCUHICHHUH MNMPAKTHYCCKUX H
HCCIIeIOBATENbCKUX 3a]1a4 B chepe yInpaBlieHUs] IEPCOHAIOM.

Keiic-3a0auu
1. B Hekoropoii oTpaciu M=4 3aBOJOB BBITYCKAIOT N=3 BHUJOB MpOIyKIHU. MaTpuia

A 3amaeT 00beMBbI MPOAYKLIHMH HA KaXIOM 3aBOJE B IEPBOM KBapraiae, Marpuma B, -

cooTBeTcTBEHHO BO BropoM; (&,Dij) - 06Bemsr mpoxykumn j-ro (j=1,n) Tuma Ha i-m (i =1,m)
3 0 2
5

( 2 3

22 5 2 4 1

3aBOJIC B ICPBOM U BTOPOM KBapTajlaX COOTBECTCTBCHHO: \ 4 1 5 \, } 4 3 2
2 1 3) \5 2 4)

Haiitu:

» 00BEMBI IPOAYKIINY;

» MpHUPOCT 00BEMOB MPOIYKIIMKA BO BTOPOM KBapTalie 1O CPABHECHHIO C IEPBBIM I10
BUJIAM TIPOAYKIIMH U 3aBOJIaM;

» CTOMMOCTHO€ BBIP@KXCHHUE BBINYIICHHOW TMPOAYKIMKA 3a TOJiroma (JIeHEKHBIX
CIIMHMIIAX ), €CITH A - KypC JICHEKHBIX €IHHHUII 10 OTHOLICHHUIO K PYyOJIO.

2. Tlpeanpusitie MPOU3BOAUTCS N THUIOB MPOAYKIIMH, OOBEMBI BBITYCKAa 3aJIaHbI

matpuein A, . Llena peanusanuy €IMHMIBI I-TO THIA NPOAYKIMH B j-M PETMOHE 3ajaHa

matpueii By, Te K — KoauuecTBo pernoHos, B KOTOPBIX peanusyercs npoaykuus. Haiitu C -
2 31 SW

MATpHILy BRIPYHKH 110 pernonam, ecmu A = (100 200 100} ; Bs.. :{1 3 2 ZJ,
2 4 2 4

Paznen 2. AHanuTHUYecKasi reOMeTpPUs

Llenv 3anamus. VI3ydeHHEe OCHOB aHAJIMTHYECKOM T'€OMETPUM, OCYLIECTBISAA IOHUCK,
KPUTHYECKHI aHAlIM3 ¥ CUHTE3 MH(OpMAIMM, TPUMEHS CUCTEMHBINH MOAXO0J AJsl peleHHs IMo-
CTaBJICHHBIX 3aJ1a4 B chepe ynpaBlIeHUs IEPCOHATIOM.

Komnemenyus: YK-1. CriocobeH OCyIIecTBISATh MOUCK, KPUTUUECKUI aHaIM3 U CHHTE3
nH(pOpMaLIUU, TPUMEHSATh CUCTEMHBIN MOJIXO/ sl pEIIEHUs TOCTaBJIEHHBIX 3ajau.

Tun 3auamus. IPAKTUYECKOE 3aHATHE

@opma nposedenus: yCTHBIN OTBET (B (hopMe JUCKYCCUN), pEIIEHHE MaTEMaTHUECKUX 3a-
Ja4, ToKJaja B (hopMe Mpe3eHTaLNH.

OcHosHnas mema (mub60 npobrema) 013 006CyHcOeHus: NCTIOIb30BaHUE OCHOB aHAIUTHYE-
CKOW reoMeTpHUH Ul MOCTAaHOBKH U PELIeHU 3a/1a4 aHajiu3a B cepe yInpaBieHUs epCOHAIIOM,
KOJMYECTBEHHOT0 M Ka4yeCTBEHHOI'O aHajiu3a WH(OpMaluM NpU NPUHITHM YIPABIEHYECKUX
pElIeHNI ¥ TOCTPOEHUM MOJEINEH, ONOCPEAYIOINX YIPABIECHUE MEPCOHAIOM, BO3MOXHOCTH
TaKOI'0 UCIOJIb30BaHUSI.

Bonpocul ons 06cycoenus u pewenus Kelic-3a0au:
Cucrema KOOpAMHAT Ha MJIOCKOCTH U B TPOCTPAHCTBE.
BexTop Ha IJII0CKOCTH ¥ B IPOCTPAHCTBE.
PasnoxxeHue BekTopa 1o BeKTopam 6aszuca.
Onepanuu ¢ BEKTOpaMy Ha INIOCKOCTH U B TIPOCTPAHCTBE.
VY c1oBUS KOJTMHEAPHOCTH U OPTOTOHATIBLHOCTH BEKTOPOB.
CkansipHO€ IPOU3BE/IEHUE BEKTOPOB, €0 T€OMETPUUYECKUN 1 SKOHOMUYECKUN CMBICI.
BekTopHoe nmpousBeieHne BEKTOPOB, €T0 FT€OMETPUYECKUN U SKOHOMUYECKHUM CMBICI.

NoabkowhE
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8. CmemaHHOE TMPOM3BEACHHUS BEKTOPOB, €ro TEOMETPUYECKHH M HSKOHOMHUYECKHMA
CMBICII.
9. YpaBHeHHE NPSMOI Ha MIIOCKOCTU (BEKTOPHBIN BBIBOJ).

10. OO6miee ypaBHEHHE MPSIMOW, YpaBHEHHE MPSMON C YIIOBBIM KOA(D(PHUIMEHTOM,
ypaBHEHHE TPSMOI B OTpE3Kax, HOPMAJIbHOE ypaBHEHHUE.

11.  IMTapamnenbHOCTh M MEPHEHAUKYIIPHOCTh NPSIMbIX. TOUKa mepecedyeHus MpsiMbIX
HAa IJIOCKOCTH.

12.  VYcnous napajuienbHOCTU U NEPHEHANKYISIPHOCTH MPSMBIX.

13.  Kpussle Broporo nopsiika (OKpyXHOCTb, SJUIHIIC, TUIepOoa, mapadona).

14. Hanpagsmistomuii BEKTOp MpsiMOil B TPOCTPAHCTBE.

15.  YpaBHeHHs NpsSMOIi B IPOCTPAHCTBE (KAHOHUYECKHE, TapaMeTpUIecKue, oo1ee).

16.  VYcioBus napajyuienbHOCTH U MEPHEHAUKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

17. HopmanbHblil BEKTOP IIJIOCKOCTH.

18.  VYpaBHeHus mI0cKOCTH (00IIIEE, B OTPE3KaX, HOPMAIbHOE).

19. VYcnoBus napaJuieIbHOCTH U EPHEHAUKYISIPHOCTH INIOCKOCTEM.

20.  Ilepeceuenue npsMoi U MmI0ckocTu. [loBepXHOCTH BTOPOro MOPSAKA.

21.  BO03MOXHOCTH MPUMEHEHHUSI OCHOB aHAJUTUYECKON T€OMETPHH JUISl TIOCTAHOBKU U

peleHus 3a1a4 aHaiau3a B chepe ynpaBiaeHUs IEPCOHATIOM, KOJIMYECTBEHHOTO U KaueCTBEHHOTO
aHanM3a WHGOPMAIMH TPU MIPUHATUH YIIPABICHYECKUX PEIICHUA M MOCTPOCHUH MOJEIEH, O1o-
CPENYIOLIUX YIIPaBIECHUE IIEPCOHAIIOM

Mamemamuueckue 3adauu

1. HaiiTi HeHTp U pagryc OKPYKXHOCTH, 3aJaHHOH ypaBHEHUEM X 2 + Yy 2 —2X + 4y —4 =
0.

2. Jlansl nBe Bepiunbl Tpeyronbauka ABC: A(—4,-1,2) u B(3,5,— 16). Haiitu TpeThio
BepmuHy C, 3Has1, uro cepeanna ctoponsl AC nexut Ha ocu OY, a cepennna croponsl BC — Ha
mockocTu Oxz.

3. Haiitu Touxy M nepeceuenus meauan Tpeyroinpanka ABC.

4. Paznoxwuts Bekrop d = { -6; 0; 13} no Gasucy u3 Bektopos a = {2;-1;3}, b = {1; 1; -
1}, c={-3;1; 2} 2.

5. B tpeyronsauke ABC mposenenst meauansl AD, BE, CF. Beruuciure (AD, BC)+
(BE,CA)+ (CF,AB)

6. Jlaus! Touku A (2,1,-1), B(3,0,2), C(5,1,1), D(0,—1,3), siBnsitorriecss BEpIIMHAMHU TET-
pasapa. Haiiti o6bem TeTpaspa U ATUHY BBICOTHI, ONYIIEHHON 13 BepiinHsbl C.

7. BblUMCIUTh TUIOMIAh TPEYrOJbHUKA, BEPIIMHAMH KOTOPOTO SIBJISIOTCS TOYKH A(—
1,0,-1), B(0,2,-3), C(4,4,1).

8. CocraBuTh ypaBHEHHE NPAMOM, Mpoxosmei yepe3 Touky A(—3,4) U mapauienbHOI
npsimoii 1) X —2y +5=0; 2) x =2; 3) y = -1.

9. YcraHOBUTH B3aUMHOE PACIOIOKEHUE MPSAMBIX JaHHOH Mapbl; eciu MpsMbIe Iepece-
KaIOTCsI, HAWTU KOOPAMHATHI TOUKHM nepecedeHus: 1) X —3y—2=0u2x+y—-1=0; 2) X + 3y —
1=0u2-2x-6y=0;3) x-y—-3=0u3x+3y+1=0.

10.  Yepes Touku M1(-6,6,—5) u M2(12,-6,1) nmpoBenena npsimasi. Haiiti Touku ee re-
pecedeHns ¢ KOOPIAUHATHBIMU TIOCKOCTSIMH.

11. Janel koopauHate! BepminH A U B Tpeyronsanka ABC n Toukn M nepecedenus
ero BbIcoT. Haiitu koopaunats! Bepimnbl C. Crenath ueprex. A (—10; 2),B (6; 4), M (5; 2).

12.  Jlanwr Bepmmnubl Tetpadapa A(0; 0; 2), B(3; 0; 5), C(1; 1; 0), D(4; 1; 2). Haiiti
JUTMHY BBICOTBHI, OMYIIeHHOW 13 BepunHbl D Ha rpans ABC.

[IpencraBnenue doxnada 8 hopme npezenmayuy Ha TEMY:
1. Bo3MOXHOCTh IPUMEHEHUSI 3HAHUN B cepe SKOHOMHUKH U YIPaBJICHUS, aHATU3UPO-
BaTh MOTEHIIMAT M TCHACHIIMU Pa3BUTUSI POCCHUICKONH U MUPOBOW SKOHOMUK JIJIsl PELICHHUS MPaK-
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TUYECKUX U (WJIM) HCCIeIOBaTEeIbCKUX 3aad B MPOo(ecCHOHATBbHOM NeATEIbHOCTH Ha OCHOBE
3HAHUN aHATUTUYECKOM FeOMETPUH, BEKTOPOB U KOOPAMHATHOTO aHAJIM3A.

2. IlpumeHeHnEe OCHOB aHAJTUTUYECKON T€OMETPHH, BEKTOPOB M KOOPMHATHOTO aHAIIN3a
B DKOHOMUKE U yIPABICHUH.

3. BO3MOXHOCTbh MCIIOJNB30BaHMsI OCHOB aHAJTMTUYECKON T'€OMETpPHUU, BEKTOPOB M KOOP-
JUHATHOTO aHAJIN3a B SKOHOMHUYECKUX HCCIEAOBAHUAX U SKOHOMHUECKUX pacyeTax.

4. BO3MOXHOCTh NMPUHUMATh OOOCHOBAHHBIE HPKOHOMHUYECKHE PEIICHHUS B Pa3IMYHBIX
00JacTax KU3HEACSITEIbHOCTH HA OCHOBE 3HAHUHN aHAIMTUYECKONW F€OMETPHUH, BEKTOPOB U KOOP-
JUHATHOT'O aHAJIN3a.

5. Bo3MoxHOCTH IPUMEHEHUsI OCHOB aHAIIUTUYECKOM F€OMETPHH sl IOCTAHOBKH U
peleHus 3a1a4 aHajau3a B cepe yIpaBiIeHUs IEPCOHANIOM, KOJIMYECTBEHHOTO U KaYeCTBEHHOTO
aHayM3a UHGOPMALUK ITPU MPUHATHH YIPABICHUYECKUX PELICHUI U MOCTPOCHUH MOJIETIeH, O1o-
CPEYIOIUX YIIPaBJIEHUE [IEPCOHATIOM

Paznen 3. OcHOBBI MATEMATHYECKOT0 AHAIN3A

Tema 3.1. BBenenne B anaaus

Llenv 3anamus: OCBOCHHWE OCHOB MAaTEMAaTHYECKOTO aHaJM3a (HETPEPhIBHOCTh M TEOPUH
IIPEJENIOB), OCYIIECTBIISISI MOUCK, KPUTHUECKUI aHAM3 M CUHTE3 MH(OpMAIUK, NPUMEHSS CH-
CTEMHBII TIOJIXO/1 AJIsl pEIIeHUs IOCTABIICHHBIX 3a7a4 B c(hepe yrpaBIIeHUs TIEPCOHAIOM.

Komnemenyus: YK-1. Crioco6eH OCyIIeCTBIATh MOUCK, KPUTHUECKUI aHAIN3 U CHHTE3
nH(pOpMAaINHY, TPUMEHATh CHCTEMHBIH ITOAXOT VISl PEIICHHS TOCTABICHHBIX 3a/1a4.

Tun 3anamus. IPaKTUYECKOE 3aHATHE

Dopma nposedeHus: yCTHBIN OTBET (B (OpMe TUCKYCCHH), pEIICHUE MaTEMAaTUYECKHX 3a-
7lay, MpeJICTaBlIeHNe JOKIIaaa B opMe IPE3EHTALMH Ha ONPECICHHYIO TEMY.

OcHosHnas mema (1ub0 npobaema) 0nsa 006CyrHcOeHus . UCTIOJIb30BaHNE OCHOB MaTeMaTHYe-
CKOT'0 aHaiM3a (HeNpPEepbIBHOCTh U TEOPHUHU MPEIENIOB) sl HOCTAHOBKU U pelleHHs 33/1a4 aHaJIH-
3a B cepe ynpaBlieHUs IEPCOHAIIOM, KOJIMYECTBEHHOTO M KAUeCTBEHHOTO aHaIM3a HH()OpMaIiu
IIPU IPUHATHH YIIPABIEHYECKUX PEIIEHUI U NOCTPOSHUN MOJielell, OMOCPeAYIOIIUX YIpaBIeHue
MEPCOHATIOM M BO3MOKHOCTH TaKOTO MCIIOJIb30BAHMS.

Bonpocwt onsa obcysrcoenus:.
MHoxecTBa: onpeeneHus, TEPMUHBI 1 CUMBOJIbI, OTIEpaIlMH, MOIIIHOCTb.
OCHOBHBIE YHCIIOBBIE MHOKECTBA.
TeopeTnko-MHOXKECTBEHHBIN MOAXOI.
Oynkiua. CrocoOsl 3a1aHus PyHKITUH.
OcHOBHbIE 37IeMeHTapHble (YHKIINHU, UX CBOMCTBA U IpaUKH.
DyHKIIUN OCHOBHBIX SKOHOMHUYECKUX MPOLIECCOB U X Tpa(UKH.
@yHKIMSA KOMIIIEKCHOTO ITEPEMEHHOTO.
[Ipenen u HEMPEPHIBHOCTD (PYHKIUH.
YucnoBas mocne10BaTeIbHOCTb.
0. Ilpenen yncnoBOM MOCIEAOBATEILHOCTH.
Yucno e.

12. Tlpenen pyHKIMU B TOUKE U HA OECKOHEYHOCTH.

13. OmHOCTOpOHHUE MPeaebl (YHKITUH.

14. OcHoBHBIE TEOpEMBI 0 Tipeziene QyHKIUH.

15. 3ameuarenbHble npeaenbl QyHKINU.

16. HenpepbIBHOCTH (DYHKIIMH B TOUKE.

17. HemnpepbIBHOCTH (DYHKIIUU Ha TPOMEKYTKE.

18. OcHoBHBIE CBOMCTBA (DYHKIMI HEMPEPHIBHBIX HA OTPE3KE.

19. Knaccugwukarus Touek pa3pbiBa.

20. ®YHKIMU MHOTUX NEPEMEHHBIX.

21. 3amauu TEOPUM MHOXECTB M HETIPEPHIBHOCTH C SKOHOMHUYECKUM W YIPABICHYECKHM
COJIepKaHUEM.

BOoo~NoOhkwDE

[EN
=
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Mamemamuueckue 3a0aqu

1. Ilpu ycnoBuu, 9T0 X 5’ BBIYHCIIATE TIpeIes QyHKIIUH f (x) ? ecnu:
a)f(x)=2x-3;  6)f(x)=x2"-10x+17.
. 2x2-x-1 . Jx+2-6-x . Ax-1
a) im—————; 6) lim ; B) hms—.
2. Haiirn: 1 (x=1)? X2 x2 - x>13x =1

3. Ssisercs v QYHKUUS HENPEPHIBHOW B KAKIOM TOYKE HaHHOIO IIPOMEKYT-
3
5 : . . 2 x)=2"% [5; +o0);
D) F(x) = 25— 822 + 2, (005 +o0); 2) E()=5—0 | )

3

3) g (x)=J—¢» (0; +00)?
2
=1
f(JC)Zxrf5

4. BpIsICHUTE, K KAKOMY YHCITY CTPEMUTCS (PYHKIUSA npu x — 0.

5. JlokazaTh HEMPEPHIBHOCTH YHKIIUU Y= f {x) B Touke X — 0 WJIM YCTAaHOBUTH
XapakTep TOYKU pa3pbiBa GYHKIMH B 3TOM TOUKE:
sin x sin x

a)y=——-; 0)y=4q

X 1

ecnH x =0, 1
ecni x=0;

3

3

I‘) y: 2”.\'_

[IpencraBienue doxnaoa 8 hopme npezenmayuu Ha TEMY:

1. BO3MOXXHOCTh HCIOJIB30BAaHUS TOHATHN HENPEPBIBHOCTH (YHKIIMH W TMPEACIOB TIO-
CJICZIOBATEILHOCTH ¥ (PYHKIIUU B IKOHOMUYECKHX MCCIICIOBAHUAX M SKOHOMUYECKUX pacueTax u
B IPO(eCCHOHATBHON EATETLHOCTH c(hephl YIpaBIeHUS EPCOHATIOM.

2. [lpumeHeHue pelleHus U MpUMEepoB 3a1ad (BBEJACHHE B aHAIIW3: MPeaeT U HempephiB-
HOCTH) B HCCJICIOBAaHUSAX M YKOHOMHUYECKHX pacueTax W B MPOPECCHOHATBHON JESITeTLHOCTH
cdepbl YIpaBIeHUS TEPCOHATIOM.

3. Bo3MOXHOCTh TIPUHUMATH OOOCHOBAHHBIE DKOHOMUYECCKUE PEIICHHS B Pa3IMIHBIX
00JacTaX >KU3HENEATEIIbHOCTH Ha OCHOBE HEMPEPHIBHOCTH (PYHKIMH U TPEIEIOB IOCIEI0-
BaTEIbHOCTH U (YHKIMH MPU PEHICHUHM MPAKTUYCCKUX M HCCIICIOBATEIIbCKUX 3alad B cdepe
yIpaBICHUS TIEPCOHATIOM.

4. BO3MOXHOCTH MPUMEHEHHUS OCHOB (PYHKIIMOHAJIBLHOTO ammapara A MOCTaHOBKH H
pelieHus 3a1a4y aHanu3a B cepe ynpaBlieHUs MePCOHATIOM, KOJTHUYECTBEHHOTO ¥ KaYECTBEHHOTO
aHayM3a WHGOPMAIIUU TIPU MPUHATHH YIPABICHUYCCKUX PEIICHUH W MOCTPOSCHUH MOJIENCH, O1o-
CPEIyIOIIUX YIIPaBIEHHUE IEPCOHAIOM.

Pa3nen 3. OcHOBBI MaTeMATHYECKOI0 AaHATU3A

Tema 3.2. OcHoBbl qudPepeHInaTBLHOT0 HCHUCTEHHS

Lenv 3anamus: OCBOEHHE OCHOB MaTeMaTH4ecKoro aHanu3a (0CHOBBI nuddepeHImaib-
HOTO WICUMCJICHHS), OCYIIECTBIISS TIOUCK, KPUTUICCKHIA aHAIN3 U CHHTE3 WH(pOpMaIuu, mpumMe-
HsIsl CACTEMHBIN TIOJIXOJ s pellieH s TOCTaBICHHBIX 3a/1a4 B chepe yrpaBiIeHHs IePCOHATIOM.

Komnemenyus: YK-1. CriocoOeH OCYIIECTBIISITh MOUCK, KPUTHYCCKUN aHAIN3 U CHHTE3
nH(OpMAaLIUY, TPUMEHSATH CUCTEMHBIN TOXOJ sl PEIICHHUS TOCTaBIEHHBIX 3a7ad.

Tun 3anamus: IPaKTUIECKOE 3aHIATHE

@opma npogederus: yCTHBIN OTBET (B (hopMe TUCKYCCUH), PEIIICHHE MaTEMAaTHYECKHX 3a-
Jad ¥ Ke¥c-3a1a4, MpejIcTaBlIeHue TOKIaaa B (hopMe TPE3CHTANN Ha ONPEICIICHHYIO TEMY.

Ocnoenas mema (mubo npodrema) 0ns 06CysHcOeHUs: UCTIONIb30BAaHHE OCHOB MaTeMaTH4e-
CKOTo aHanu3a (OCHOBBI U] PEPEHITNATHPHOTO UCUNUCIEHHUS) JJII TTIOCTAHOBKU W PEIICHUS 3a7a4
aHanu3a B cepe ympaBlieHUs TMEPCOHATIOM, KOJIMYECTBEHHOTO M KaYeCTBEHHOI'O aHallM3a
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uHGOpMalMU IPU NPUHATHHM YIPABICHYECKHX PELICHUH W MOCTPOEHHU MOJEINEH, Onocpensy-
IOLIMX YIPaBJIEHHUE IIEPCOHATIOM U BO3MOYKHOCTH TaKOT'O MCIIOJIb30BaHMSL.
Bonpocul ons o6cyacoenus:
[IpousBonas u guddepeHima.
[TpousBosHas, ee PU3NUECKUI 1 TEOMETPUUECKUI CMBICI.
Huddepenunan, ero reoMeTpuueCcKuil CMbICI.
[TpubnmxeHHbIE BRIYUCIECHUS ¢ TOMOIIbI0 nuddepeniuana.
IIpon3BosiHas cyMMbl, IPOU3BEACHHUS, YACTHOTO.
Tabnuunoe nudpepeHpoBanue.
[Ipou3BoHas CI0KHON M OOpaTHON (DYHKITHH.
HuddepenunpoBanue GpyHKIHIA, 33JaHHBIX HESBHO.
VYpaBHeHMEe KacaTeabHOU K rpaduKy pyHKIMHU B TOUKE.
. IlpousBonusie u AudQepeHnnansl BHICIINX MTOPSIKOB.
[Tpunoxenus nuddepeHInalIbHOro UCUUCIICHUS.
. Beruncnenue npezaenos mo npasuity Jlonurans.
OcHoBHBbIE TeopeMbl U HepeHIUaTbHOTO HCUUCTIECHHS.
. YcioBus Bo3pacTaHus U yObIBaHUS (DYHKIUU.
OKCTpeMyMbl (PYHKLUH.
Touku neperuoda.
BeinykinocTs v BOrHYTOCTh rpaduka GyHKIHH.
. ACHUMIITOTHI.
OO11as cxeMa HcCIeJOBaHUs U TOCTPOeHUsI rpaduKa pyHKIUH.
. HaunGonpiiee n HanMeHbIIee 3HaUCHUS (PYHKIIUHN HA OTPE3KE.
OKOHOMUYECKHUH CMBICIT TPOU3BOJHOM U Auddepennnana.
22. 3amaun nuddepeHnnanbHOTO HCYUCICHUS ¢ SdKOHOMUYECKHM U yIIPaBIEHYECKUM CO-
JiepKaHUEM.
23. B03MOXHOCTH MPUMEHEHUS OCHOB (P PepeHIINaTbHOI0 UCUUCICHUS U1 TIOCTAHOB-
KA W pElIeHHs 3aJad aHain3a B cepe yrmpaBlIeHUS NMEPCOHAIOM, KOJMYECTBEHHOTO M Kade-
CTBEHHOI'0 aHaiu3a WHGOpMAlUM NPU HPUHATHM YIPABIEHUYECKUX PEHIEHUH M IMOCTPOECHUU
MOJIeNIeH, OTIOCPEIYIONINX YIIPAaBIEHUE TEPCOHATIOM.

CoNoO~WNE

NNRPRREPERRERRERRERE
POOWoo~NoORAWNEO

Mamemamuueckue 3a0avu

(1 e :F v .' . ‘-);':.
1. Haiitu npou3BoaHy0 QyHKIMH Y = X 4 3x3+2x 1, flz) = (bx — 3) -2

o o 9 — P
2. HaiiTu TaHreHc yriia HaKJIOHA KacaTeNbHOU K rpaguky GyHKmn ¥ = & ' B TOuKe
Irn = ”

) =2

- 3
3. Touka ABMXKETCS MO 3aKOHY x(t t 3t Yemy paBHa cKOpOCTh B MOMEHT

Bpemenu L. = 1

2 e . =]
4. 3anmcaTh ypaBHEHHE KacaTelbHOH K rpaduky pyHKumm ¥ = & Inr g rouke w0 = €,
5. YpaBHeHHE  [JBM)KEHUS  MaTepHaJbHOW  TOYKM  BJOJAb OCH  HMMEET  BHUJ

=3
s(t) = —0.5t" + t + 2 (v). Haiftu yckopenne @(t) Toukn B moment Bpemenn ¢ = 2 c.
6. Halitu yron, KoTopblii o00Opa3dyeT C OCBhIO X KacaTelibHas K Tpaduky

y = sin 3x,

GbyHKIII ’\/é npoBeieHHas B Touke X = 0.
a.

7. Tlokaxure, 9TO byHKIHS y=f(x), 3aJaHHast HESIBHO BBIpaXKe-

HUEM 2 +2§l[=0]d31£3%%4p_§6)f yYpaBHEHHIO }’”1(2 y+3 )'2(3”)2=0.

—-X
8. UccnenoBars pynknuio Y- X€  1a MOHOTOHHOCTb.
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2

%

9. UccnenoBarhb (QyHKIHIO y=x¢ Ha BBIMYKJIOCTh M TOYKH Teperuoa.

S
10. Haiiti acumntoThl rpaduka GyHKIHH y=X¢

—xe ™™
11.  IlpoBectu moyHOE UCCIENOBaHUE (DYHKIIUN Y U TIOCTPOUTH €€ TpaduK.
12. Haiitu HauOoJIbIIICe u HaWMEHBbIIICEe 3HAYCHUS HETPEPHIBHOM
3 0.2 -
yaKIIN y=x 3x 45x + 22:}Ha otpeske [0; 6].
x2-9
Yy= x2-4

13.  Iloctpouts rpadguk GyHKIHH

Keitic-3a0auu
_pt8

1. OnpITHBIM MyTeM YCTaHOBIEHBI (PyHKUIUU cnpocaq P2 U mpeIoxKeHus S=p+0.5,
rae qus _ KOJIMYECTBO TOBapa, COOTBETCTBEHHO ITIOKYIAaeMOI'0 U IPEIaraéMoro Ha
IIPOJIAXKy B €IMHUILY BPEMEHHU, P — nena toBapa. Hairu:

— PaBHOBECHYIO LIEHY, IIPH KOTOPOI CIIPOC U MPEJIOKEHUE COBMAIAIOT;

— 3JIACTUYHOCTH CIPOCa U MPEI0KESHUS JIJIS ITOU IIEHBI;

— M3MEHEHHE J0X0/1a IPU YBETUYCHUHU 1IeHbI Ha 5% OT paBHOBECHOIA.

2. Umeer nanubie mpo ueny Heptu ¥ (meH. en) M MHAEKC aKUMi He(TAHBIX KOMIIA-

it Y (meH. em):

X 1728 | 17,05 | 18,30 | 18,80 | 19,20 | 18,50

237 224 350 353 260 252

Y

Hpez[nonara;l, qTO MCXKAY NEPECMCHHBIMU X )51 yl CYLICCTBYCT JINHEMHAas 3aBUCUMOCTD

HaifTu sMmmpnunyio Gopmyny Buga 4 kx + b,

TOB.

HCIOJIb3YA METOA HAMMCHBIIINX KBaJApa-

[IpencraBienue ooknada 6 popme npesenmayuu Ha TEMY:

1. Bo3MOXHOCTb MCHOJIB30BAaHUS MOHATHI AUPPEpeHInaTbHOIO UCUUCIECHUS (YHKINN
B DKOHOMHYECKUX MCCIIEOBAHUSAX U HKOHOMHMUYECKMX pacyeTax M B NMpo(hecCHOHAIbHOW Jes-
TEIBHOCTHU CEPHI YIPABIECHUS IEPCOHATIOM.

2. IlpumeHeHne pemieHusT W TpUMEpoB 3amad  (TudepeHIaTbHOr0 HCUNCICHUS
(GyHKIMI) B UCCIIEIOBAHUSIX U SKOHOMHUYECKUX pacyeTax U B MPOPECCHOHAIBHON NeSTENIbHOCTH
cdepsl yrpaBlieHUs IEPCOHAIOM.

3. Bo3MOXHOCTh TpUHUMATh OOOCHOBAHHBIE IKOHOMHUYECKHE PEIICHHS] B Pa3IMYHBIX
00JIacTsX JKU3HEAEATEIBHOCTH HAa OCHOBE HENPEPBIBHOCTU (DYHKIMH M TPEAETIOB IMOCIEN0-
BaTeIbHOCTU U (QYHKIMM NPU PELICHUH NMPAKTUYECKUX M HCCIEeNOBATEeNIbCKUX 3ajad B cdepe
YIIPaBJIEHUS IEPCOHATIOM.

4. Bo3MOXHOCTH TTPUMEHEHHUSI OCHOB (PYHKITMOHAJIIBHOTO armapaTta u auddepeHnnans-
HOT'O MCYHMCICHUsS (YHKUMH Ui MOCTAaHOBKHM M PELICHHUs 3a/ad aHainu3a B cepe ynpaBieHHUs
MIEPCOHAJIOM, KOJJMYECTBEHHOTO M KaueCTBEHHOTO aHalIu3a MHQOpPMAIK MIPU NPUHATHH YIIpPaB-
JIEHYECKHUX PELIEHUI U TOCTPOCHUH MOJEIEHN, ONIOCPENYIOLINX YIIPABIEHUE IIEPCOHATIOM.

5. Bo3MOXXHOCTH TpUMEHEHHs OCHOB Ju(pdepeHIMaIbHOTO HUCUYHUCICHUS s I0-
CTAaHOBKM M PpEIICHUs 3aJay aHalu3a B cdepe yIpaBlIeHUS NEPCOHAIOM, KOJIHMYECTBEHHOTO
U KayeCTBEHHOIO aHajiu3a WH(GOpMaluu MpU MNPUHATUU YIPABIEHYECKUX pPEIIeHUH M IOo-
CTPOEHHM MOJEJEN, ONIOCPENYIOIIMX YIIPABICHUE NIEPCOHAIIOM.
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Paznen 3. OcHOBBI MaTeMaTH4eCKOro aHAJIW3a

Tema 3.3. OCHOBbI MHTEIrpajbHOI0 UCYHCIEHUSA

Llenv 3anamus: OCBOGHHE OCHOB MaTEeMAaTUYECKOTO aHaIN3a (OCHOBBI HHTEIPAIbHOIO HC-
YHCJICHUS), OCYILECTBIISIS MOMCK, KPUTUUECKUN aHAIW3 M CUHTE3 MH(POpMAalWU, MPUMEHSS CHU-
CTEeMHBIN TIOJIXOJ] JIJIsl pEIICHUs [TOCTABIEHHBIX 3aj1a4 B cepe yIpaBlIeHUs IEPCOHAIOM.

Komnemenyus: YK-1. CriocoOeH OCYIIECTBIISITh MOUCK, KPUTHYCCKUI aHAIW3 U CHHTE3
uH(pOpMaIKH, TPUMEHATh CHCTEMHBIH ITOAXO ISl PEILICHHS TOCTABICHHBIX 33/1a4.

Tun 3auamus’ IPAKTUYECKOE 3aHATHE

@Dopma nposedenus: yCTHBIN OTBET (B hopMe TUCKYCCHH), pEIIeHUEe MaTEMaTUYECKHX 3a-
1a4, IpeacTaBlIeHre JOKIIaaa B popme Mmpe3eHTali Ha OIPEICIIEHHYIO TEMY.

Ocnognas mema (mubo npodrema) 0as 06CyscOeHus: UCTIOIb30BAHHE OCHOB MaTeMaTH4e-
CKOTO aHaJIn3a (OCHOBBI MHTETPAIIBHOTO UCYUCIICHUS) AJIsl IOCTAHOBKU U PEIICHUS 33/1a4 aHAIIU-
3a B cpepe ynpaBieHHs IEPCOHATIOM, KOJIMUYECTBEHHOTO U KaUeCTBEHHOT0 aHaIu3a nH(opMaluu
IIPYU NPUHATHH YIPABJIEHYECKUX PEIICHUN U OCTPOEHUHU MOJIENIEN, OTTIOCPENYIOIIUX YIIPABICHNE
MIEPCOHAIIOM M BO3MOXKHOCTH TaKOTO MCIOJIb30BaHUS.

Bonpocwet onsa 0b6cysrcoenus:

1. IlepBooOpasHas.

2. HeonpeneneHHBIN HHTETPAIL.

3. UHTerpanbl OT 3ieMeHTapHbBIX (QYHKITHIA.

4. TabauyHOE MHTETPUPOBAHUE.

5. OcHOBHBIE METO/bl MHTETPUPOBAHUS: 3aMEHA MIEPEMEHHON U WHTETPUPOBAHUE T10 Ya-
CTSIM B HEOIIPEJICJICHHOM HHTETrpalle.

6. MuTerpupoBanne HEKOTOPBIX KiIaccoB (YHKIHMI (pallMOHAlbHBIE, UppallOHATbHbIE,
coJieprKalliie TPUrOHOMETPUUECKHUE BBIPAKEHUS).

7. NnTterpupoBanue QyHKIUN KOMIIJIEKCHOTO IIEPEMEHHOTO.

8. OmpeneneHHBIN HHTETPAJl U €T0 MPHIIOKEHHS.

9. OmnpeneneHHbl HHTETpAII.

10. T'eomeTrpuueckuii 1 GU3NIECKUI CMBICIT HHTETpAJIA.

11. ®opmyna Hetorona-JleitOnuma.

12. Metonbl 3aMEHBI IEPEMEHHONW W MHTETPUPOBAHUS 110 YACTSIM B ONPEICICHHOM HH-
Terpaie.

13. IlpubnmkeHHOE BBIYHMCICHUE ONPEACICHHOTO MHTErpana (MEeTOi Tpanenuid W ma-
pabon).

14. Boruncnenue miomanei miockux Gpuryp, JIMHbI AYTH, 00bEM U IJIOMAb TOBEPXHO-
CTH T€J BPALICHHUS.

15. DxoHOMUYECKHE MPUITOKEHHUS ONPECICHHOT0 HHTETpaJa.

16. HecobcTBenHble unTerpainsl 1 u 2 pona.

17. 3amaum UHTETPANHLHOTO UCUYUCICHUS C IKOHOMHUYECKHMM U YIPABICHUYECKHUM COJIEp-
KaHUEM.

Mamemamuueckue 3a0aqu
xdx

~ g =T . S0 an 2 g N —
JV-" dx | j(:r+:;) dx | J\’H(ﬂ.’k 4)" dx | ,[5(]_5-1.;
2. Haiitu WHTETpAIbl, WCHOJB3ys METOJ HWHTEIPUPOBAHUS II0 YacTIM

. O A 2 " =y L2
J.,'L sin ;}.r(j.t J(I +3x — :})ff ' !rj:r J_l' arctg xdx J(gm cosbxdx

1. Haiitu unTerpas

’Iln xdx
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3. HaiiTi unTErpanbl, UCMOIB3Yysl METOJ 3aMEHBl NMEPEeMEHHOW (METOJ| TMOJICTaHOBKH)
dx

dx
j2+\/;1 j4\/;+\;/;\_

4. HaifTu MHTErpaibl, UCIONb3YysS METOJIbl MHTETPUPOBAaHUS (DYHKIMI, KOTOpbIE CO-

dx x+3
o Iﬁ*’fﬂ'
ac +4I+8’ X =2x-5

JepKaT KBajpaTHBIA TpeXwieH B 3HAMEHATeNe JpoOH
dx 5x+3

J - [——

V2 —6x—9x? , V! +4x +10

5. HaiiTu uHTerpasnbl, UCHOJIb3ys] METOAbl MHTETPUPOBAHUS BBIPAKEHUH, COAEpKalUe

. , . 2x dx

J:qm 3xcosTxdx ISIII 2xsin ——dx IZ—

TPUTOHOMETpHUYECKUE (DYHKIUU , 3 , SINX —COSX
- < dx

L T T . -

j.‘-}lIl ' xcos” xdx jﬁll‘k xdx '[4 —3cos’ x +5sin’ x Itg'j xdx

6. HaiiTn mHTErpasnbl, HCIOJIB3Ysl METOJbl WHTETPHUPOBAHUS BBIPAKEHUH, KOTOpBIC

IW& ng VA= xtdx

7 X+ 2dx
7. BBIUUCIUTH ONpeeICHHBIM HHTETpal f
2

coJiepKaT UpPALMOHAIBHOCTh

y=hxx=1

8. Brramciauth IJIomaaun (I)I/II‘ YpbI, 4TO OI'paHUYCHA JIMHUAIMU n

OCBhIO O"r‘
3

9. Beluucnauth JIMHY JOyTd Hapadoibl y=(x-1)° MEXAY TOUYKAMH A(2; -1)

1 B(5; -8).

10. Beruucnuth 00beM Tenna, 00pa30BaHHOTO BPAIICHHEM OKOJIO OCH

4,,1"=1,.r=4ny=0.

11. Boruncauth 00BbeM Tena, 0OPa30BaHHOIO BpAILlEHUEM OKOJIO OCH

2y=x%2¢c+2y—3=0.

Ox

¢burypsl, 4yTo

orpaHHYeHa JTUHUSIMU XYy =

Ox ¢burypsl, 4To

OrpaHWYEHA JTUHUSIMHU
12. Boeruncnuth 00beM Tena, 00pa30BaHHOTO BpallleHHEM OKOJIO OCH OI"’ ¢burypsl, 4To

LY =X

o dx

13. Berumcnuts uHTETpan i ¥ 1 i YCTaHOBUTB €TI0 PACXOASAIIMMCS.
=

J e'dx

14. Breruucauts -= WA YCTAHOBHUTH €r0 PACXO0XKICHUE.

= 2
OorpaHn4cHa JJMHUAMU y A

Keitic-3a0auu

1. YucTble MHBECTUIINH 3a/1aHbl PyHKLIHEN faty = 7000+t 0O0603HaunTE:

a) IPUPOCT KaluTaaa 3a TpU roja;

0) TepMHH BpeMeHH (B T0/1ax), TOCJIe KOTOPOTo NMpHpocT KanuTtaia ckiaasisaet 50000.
Haiitu cpeanee Bpemsi, mOTpaueHHOE HA OCBOGHUE OJIHOTO M3EIHS B MEPHOJ] OCBOSHUS

Cx, =100  x, = 121
r=ax?’

HSHCHHﬁ, €CJIn (bYHKI_II/I}I HepeMeHHOﬁ 3aTpaT BPEMCHHU HA U3TOTOBJIC-

a =600 b =05

(0]

HUE U3IETUN rae
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2. Cmpameeus pazsumus. Komnanus D0DKHA BEIOPATh OJHO W3 BO3MOXKHBIX CTPaTETUi
paszButus: 1) Bnoxutb 10 MaH pyOnelt B HOBoe 000pyI0BaHUE U MOTYyYUTh 3 MITH pyOJiel mpu-
OBUTH KaXKJOTO0 Toja Ha mpoTsbkeHun 10 net; 2) 3akynuTh Ha 15 MuH pyOuiel 6oee CoBepIIcH-
HOE 000py/ZI0OBaHKME, KOTOPOE IMO3BOJUT MOJIYYUTh 5 MIIH pyOJied MpHOBLIM €XKEroJHO Ha Mpo-
TsokeHuH 7 jieT. Kakyro cTpareruio Hy»HO BBIOpaTh KOMIAHUH, €CIM HOMUHAIBHO YYeTHas
exxeromuas craska 10%.

[IpencraBnenue dokrada 6 popme npezenmayuu Ha TEMY:

1. BO3MOXHOCTb HCIOJB30BaHUS TMOHATUH HWHTETPATBHOTO HCUUCICHHUS (QYHKUIUH B
HKOHOMHUYECKUX HCCIIETOBAHUIX M SKOHOMHUYECKUX pacyeTax U B Mpo(ecCHOHANBHON JesTelb-
HOCTH C(pephl yIPaBICHHS IEPCOHATIOM.

2. IlpumeHeHue peleHus U NpUMepoB 3ajau (MHTErpajlbHOr0 MCYUCICHUs QYHKLIUN) B
WCCIICIOBAaHMSX W HKOHOMHYECKHX pacueTax M B NPO(PECCHOHATBHON JAEATEIBHOCTU COEphI
YIPAaBIEHUS IIEPCOHATIOM.

3. BO3MOXHOCTh NPUHUMATh OOOCHOBAHHBIE HPKOHOMHUYECKHE PEIICHHS B Pa3IMYHBIX
00JIaCTsAX JKU3HEAEATEIBHOCTH Ha OCHOBE HENPEPBIBHOCTU (DYHKIMM M IPEAEioB IOCIEN0-
BaTENILHOCTH M (DYHKIMH MPH PEIICHUH MPAKTUYECKUX M HCCIEIOBATENIbCKUX 3a/1ad B cdepe
YIIPaBJIEHUS IIEPCOHATIOM.

4. B0O3MOXXHOCTH TIPUMEHEHUSI OCHOB ()YHKIIMOHAIBHOTO armapara U HHTErPAIbHOTO HC-
yuciaeHus (GYHKUMN JUId TOCTAHOBKU M PELICHUS 3a/lad aHajau3a B cdepe ylnpaBiIeHUs Mepco-
HaJIOM, KOJIMYECTBEHHOI'O M Kaue€CTBEHHOr0 aHaiu3a MHPOpPMAIUK [IPU NMPUHATHH yIpaBicHYE-
CKUX PELICHUH U IIOCTPOEHUHU MOJIENIEH, OIIOCPENYIOIINX YIIPABICHHUE IEPCOHAIIOM.

5. BO3MOXHOCTH MPUMEHEHMS] OCHOB HMHTETPAJIBLHOTO MCUMUCICHHS Ul IOCTAaHOBKU U
pemieHust 3ajad aHaiau3a B cdepe YHpaBiIeHUs IE€PCOHAIOM, KOJIMYECTBEHHOIO M Kaue -
CTBEHHOTO aHanW3a WHGOpMAIMH TPHU NPUHATHH YIPABICHYECKHX DPEUICHUH M TOCTPOCHUH
MOJIEJIEH, OTIOCPENYIOIIUX YIIPABICHUE IIEPCOHATIOM.

6. BO3MOXHOCTH IPUMEHEHUs OCHOB MHTETPalIbHBIX (OPM JIs IOCTAHOBKU U PEIICHUS
3a/la4 aHaju3a B cepe yrnpaBiIeHUs NIEPCOHATIOM, KOJIMYECTBEHHOI'O U KaUeCTBEHHOIO aHaln3a
uHbOpMalMK MU NPUHATUU YIPABIECHUYECKUX PEIIEHUH M MOCTPOSHHU MOJIeNeH, orocpeny-
IOIIMX YIPABICHHE ITEPCOHATIOM

Pa3nes 3. OcHOBBI MAaTEMaTH4YE€CKOT0 aHAJIN3A

Tema 3.4. lud¢epenunajibubie ypaBHeHUs

Lenv 3amamus. OCBOGHHE OCHOB MaTeMaTH4YecKoro aHanusa (auddepeHianbHbe
YpaBHEHHUSI), OCYILIECTBIISAS MOUCK, KPUTUYECKUI aHANU3 U CUHTE3 MH(POpMAIUH, IPUMEHSS CU-
CTEMHBIN OJXO/ AJIsl pellieHus TIOCTABICHHBIX 3a7a4 B chepe yrnpaBlIeHUs IEPCOHAIOM.

Komnemenyus: YK-1. Crioco6eH ocCyliecTBIsATh MOUCK, KPUTHUECKUN aHAJIU3 U CHHTE3
uH(pOpMalnH, TPUMEHATh CUCTEMHBIHN IMOAXO] ISl PELLICHHS TOCTABIEHHBIX 3a/1a4.

Tun 3auamus’ IPaKTUYECKOE 3aHATHE

@Dopma nposedenus. yCTHbIN OTBET (B opMe TUCKYCCHH), pEIIeHHe MaTeMaTHYEeCKHX 3a-
1a4, IpecTaBlIeHre JOKIIaaa B popme Mpe3eHTaIMi Ha ONPECIIEHHYIO TEMY.

Ocnognas mema (mubo npodrema) 0ns 06CyscoeHus: UCTIONIb30BAaHHE OCHOB MaTeMaTH4e-
ckoro aHanu3a (auddepeHnuanbHble YpaBHEHUS) I TOCTAHOBKYM U PEIICHUS 3a7[a4 aHaIu3a B
cdepe ynpaBieHHs IEPCOHATIOM, KOJIMYECTBEHHOT'O M KaUE€CTBEHHOT'0 aHaIM3a WH(OpMAIMU IpU
MPUHATUH YIPABIEHYECKUX PEUICHUN 1 TOCTPOEHUU MOJIETIeH, OMOCPEayIOIUX yIIpaBIeHue Te-
PCOHAJIOM ¥ BO3MOKHOCTH TaKOT'O UCIIOJIb30BAHHUS.

Bonpocul ons 0bcyacoenus:

1. dats onpenenenne nuddepennuanpaoro ypasaenus (1Y) nepBoro mopsiaka.

2. Ilpuectu npumepsl 1Y B pa3auuHbIX 00JacTAX HAYKH.

3. Kak npoBepuTth pemenne audepeHnnanbHOTo ypaBHEHHs?

4. Yro HazpiBaeTcs oOuIMM pemenueM Y ?

5. U3noxuTh MeTOIUKY perieHus 3agaun Komm.
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6. 3anucare ocHOBHbIE BUABI /Y C pa3ferneHHbIMU U pa3AessIIOIIUMUCS TEPEMEHHBIMH,
U3JI0KUTh METOANKY UX PELICHHUS.

7. JaTp onpeneneHue oOIIMM U YaCTHBIM peteHusM Y nepBoro nopsiaka.

8. JlaTh ompeneneHue U U3I0XKUTh METOJUKY pelleHus: oxHoponHoro /1Y mepsoro mo-
psaka

9. JlaTh ompenesieHUe U U3JI0KUTh METOAUKY pelieHus JuHelHbIx 1Y nepBoro nopsjaka
(noncranoBka bepnymiu u meton Jlarpanxa).

10.  JlaTh onpezneneHue U U3JI0OKHUTh METOAMKY pelIeHUs ypaBHeHUs bepHysuin.

11. Jlate ompeneneHHe U U3JI0XKHUTh METOAMKY PEIICHUs] YpaBHEHUH B MOJHBIX audde-
peHLuanax.

12. Tlpusectu nmpumeps! /1Y Hepa3pemeHHbIX OTHOCUTEIEHO TPOU3BOIHOM.

13. M3710UTh OCHOBHBIE IOHATHUS U ompeneneHus Y BbICIIUX NOPSAKOB.

14. M3noxurtb MeToauKy UHTErpupoBanus /1Y, nomyckaronmx NOHUKEHUE MopsiiKa.

15. Jlatp onpenenenue auHeiHOTO /Y € mepeMeHHbpIMU KOd(DPHUImeHTaMu.

16. 3amucarb ogHOpOAHOE M HEOAHOPOAHOE Y BTOpOro mopsijaka ¢ nepeMeHHbIMU
KO3 pULIHEHTaMHU, UX OOIME U YaCTHBIE PEIICHUs, 1aTh TOSICHEHUS.

17. 3amucarp nuHeHOE oHOpOAHOE [V BBICIIEro mopsijaka C MOCTOSHHBIMH K03 du-
LUEHTaMHU.

18. M3710XHUTh METOAUKY MOIy4EHHS XapaKTEPUCTHUIECKOTO YPAaBHEHHS U €0 KOPHEH.

19. 3amucarh BHJ YacTHBIX M OOLIUX peLICHUH JUHEHHOro ofHopoaHoro Y mis pas-
JMYHBIX KOPHEH XapaKTePUCTUIECKOTO YPAaBHEHUSI.

20. Hatp ompenesneHue JMHEHHOMY HeoqHOpoAHOMY Y BBICIIEro Mopsjika ¢ MOCTOSIH-
HBIMHU K03()(UITEeHTaMU, 3a1ucaTh 3TO ypaBHEHHUE.

21. CdopmynupoBath TeopeMy 00 00111eM pelieHu HeOAHOPOoHOTo JuHeitHoro Y, 3a-
IucaTh 00IIee PEeLIEHUE TAKOTO YPABHEHHUSI.

22. Kaxkumu ABYMs METOJIaMU MOXET OBITh OMPECIICHO YaCTHOE PEIICHHE HEOJIHOPO/-
Horo JuHerHoro JIY ¢ mocTosIHHBIMM KO3 dUeHTaMu’?

23. Yro Ha3bIBaeTcs cuctemMoit J[Y?

24. Jluddepenunanbubie ypaBHenus (1Y) nepBoro nopsaka.

25. TIposepka pemenns nuphepeHnaTbHBIX YPaBHEHNH.

26. Cocrasnenue /Y ceMelCTB KpUBBIX.

27. HavanpHble ycioBus npu pemeHnn audhepeHnanbHbIX yPaBHEHUH.

28. EnuncTBeHHOCTH perieHus 3agauu Komm i quddepeHnnanbHbIX ypaBHEHHH.

29. 1Y c pa3aensonmMucs mepeMeHHbIMH.

30. Omnopoxansie /1Y nepBoro nopsiaka.

31. Jluneiinsie 1Y nepBoro nopsjaka (MeToJl BapHaliy MPOU3BOIbHOM MOCTOSHHOM, Me-
TOJI TIOJICTAHOBKH. ).

32. Ypasuenus bepnymnu.

33. YpaBHeHUs B MONHBIX qudQepeHmraiax.

34. TuddepennmanbHble ypaBHEHUS BHICILIUX TOPSIKOB.

35. 1V nomyckaromiye MoHWKEHHE TOPsIIKa (pa3InIHbIe CITydan).

36. Jluneiinsie ogHOpoaAHBIE /Y BTOpOro nopsjaka ¢ mocTOsSHHBIMU K03 puiimenramu.

37. Jluneiinsie HeoqHOPOAHBIE JIY BTOPOTO MOPSIKA C TOCTOSTHHBIMA KO HUITCHTAMH.

38. 3anmaun Tembl «/{uddepennuanpHbie ypaBHEHUS» C SJKOHOMHUYECKUM U YIIpaBJiIeHYe-
CKHM COJIep>KaHuEM

Mamemamuueckue 3a0a4u

dy 2
—=3x"dx
1. Pemmnts muddepennuanbHoe ypaBHeHue: ¥ , YIOBJIETBOPSIOLIEE HAYAIbHOMY

Vo =2.
YCIIOBHIO
2. Haiiti wacTHOe pemenue auddepennuansroro ypasrerns (1 + x?) dy + ydx=0,
yIOBJIETBOpsroIIee HadanbHoMy ycioBuio Y (0) = 1.




dy
—=y+Ii+x,
dx !
E=—<2fy—3'z+2x,
3. IpounrerpupoBarh cucremy L4x
4. Haiitu o01iee penieHrue CUCTEMBI rZH&(b(bepeHLII/IaJIBHHX ypaBHEHUI:
1_
=12x +5x ,
4 (&T 1 2
2
[— = bx; +12X,.
dt

Keiic-3a0auu

1. M3meHeHue mMpou3BOANTENIFHOCTH MTPOU3BOICTBA 3a1aeTcs GpyHKuuei z = 32 -
rae t- Bpems B Mecsanax. Haiitu o0beM npoyKIuu, IpOu3BEICHHOM: a) 3a MepBbIid Mecslr; 0) 3a
TPETUI MeCHll; B) 3a IIECTOM MECSII; T') 3a MOCISAHUI Mecsll roja, CUUTas OT Hayajaa BHEJPEHUS
OT pacCMaTpPUBAEMOI'0 TEXHOJIIOIMYECKOro Ipolecca.

2. 13BecTHO, 4TO pocT uucia y = y (t) xKHUTeNIeH HEKOTOPOro paiioHa ONUCHIBACTCS

dy 02y
ypaBHeHHeM dt E I71€ M — MaKCUMaJbHO BO3MOXHOE YHUCIIO KUTEJEH AJi JaHHOTO
paiioHa. B HayaibHBI MOMEHT BPEMEHH YHCIIO KUTENEH cocTaBiisiio 1% OT MakcUMalbHOTO.
Uepes kakoil MpOMEKYTOK BpeMEHH OHO cOocTaBUT 80% OT MaKCUMaJIbHOTO?

3. Haiitu dyskiuto cripoca y =y (p), €Civ 37aCTHYHOCTh Ep MOCTOSIHHAS M 3a7aHa
LIeHA P MNPHU HEKOTOPOM 3Ha4YeHHHU cripoca y: a) Ep =-1/2, p=5 npu y=2; 0) Ep=—3, p=2
npu y=27.

4. T'ocynapcTBO pemIniIo 0Ka3aTh MOAEPKKY OCTAHOBUBILEMY IPOU3BOACTBO IIPEIIPUSI-
TUI0-0aHKPOTYy. B TeueHue roma Ha cueT MpeanpHsaTHs HENPEPBHIBHO OYIyT MOCTYNATh JIEHEX-
HbIE CPEJCTBA, IPUUEM KPU3UCHBIN YIPABISAIOIIUN MOXKET BbIOpaTh OJIHY U3 CXEM TOCIOJAEPK-
KH: 100 MEepEeYUCIIeHHbIE CPECTBAa PABHOMEPHO BO3PACTAIOT M K KOHILY rojia JOCTUTaloT He-
KOTOpPOro (PMKCHUPOBAHHOI'O 3HAYEHMs, JINOO CPEJCTBAa PAaBHOMEPHO YOBIBAIOT OT JAHHOTO (Pu-
KCHPOBAHHOI'O 3HA4YE€HMs 10 HyJs K KOHIY rojga. Kakas u3 mpeuloKEHHBIX CXEM IPHUBENET K
BBIIYCKY OoJbIIero o0bemMa MpPOAYKLIHMH, €CIM M3BECTHO, YTO M3-3a BETXOCTU OOOPYIAOBAHMUS
KO3 GHUIMEHT BBIObITHUSA (OHIOB 3a TOJ PAaBEH JIBYM, a IOKa3aTeslb OTAa4yd MHBECTHLIMN B JIaH-
HOM oTpaciu coctasiser 40 %?

5. Uepes CKOJIBKO JIET MPOU30MAET YIBOCHUE YPOBHS IIEH MIPU €XKET0JHON MH(IAUY B 7

-0,5t+5
2777,

%?

[IpencraBnenue dokrada 6 popme npezenmayuu Ha TEMY:

1. BOo3MOXXHOCTb MCIIOJIb30BaHMsI MOHATHH Teopuu AudQepeHnnanbHbIX ypaBHEHHH B
SKOHOMMYECKUX HMCCIETOBAaHUAX U SKOHOMHUYECKUX pacderax U B MpodecCHOHATbHOMN JesTeNb-
HOCTH c(ephbl yIIpaBICHHS IEPCOHATIOM.

2. IlpumeHeHne pemeHus U IPUMepoB 3a1ad (Teopun TudQepeHInaIbHbIX yPaBHEHNN )
B UCCIIEIOBAaHMAX M SKOHOMHYECKHX pacyeTax U B MPOPEecCHOHATBHON NEATETbHOCTH C(hepbl
yIpaBiIeHUS IEPCOHATIOM.

3. Bo3MOXHOCTh NpPUHMMATh OOOCHOBAHHBIE HPKOHOMHMUECKHE PEIIECHHUS B pa3IMYHBIX
o0JacTax >KU3HEJEATENIbHOCTH Ha OCHOBE Teopuu U depeHIaTbHbIX YpaBHEHUH MpU pellie-
HUU NPAKTUYECKUX U UCCIIE0BATENILCKUX 3a/1a4 B cepe YIpaBICHHS IEPCOHATIOM.

4. Bo3MOXHOCTH MPUMEHEHUS OCHOB ()YHKIIMOHAJIBHOTO amnmapaTra U HHTErpajJbHOTO HC-
qyuciaeHus (YHKUMH JUIs TIOCTAaHOBKM M PEIICHHUs 3a/1ad aHajiu3a B cdepe yrnpaBieHus mepco-
HaJIOM, KOJIMYECTBEHHOI'O M KaueCTBEHHOT0 aHain3a MHPOpPMAIMK MIPU MPUHSATHH yIpaBicHYE-
CKHX PELIEHUH U TIOCTPOEHUHN MOJIENEH, OMIOCPEYIOIINX YITPABICHUE IEPCOHAIIOM.

5. Bo3MOXHOCTH MPUMEHEHHsI OCHOB Teopuu TuddepeHIHaNbHbIX YpaBHEHUH AJis 1o-
CTaHOBKH M pEIlIeHUs 3a/1a4 aHAJIn3a B chepe yIpaBleHHs IEPCOHATIOM, KOJIUYECTBEHHOTO
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1 Ka4eCTBEHHOI'0 aHajin3a MH(GOpMaluy NPy NPUHATHN YIPABICHYECKUX PEIICHUN U 1o-
CTPOCHHH MOJEeNel, ONOCPENYIOIINX YIIpaBICHUE MEPCOHAIOM.

Pa3gen 3. OcHOBBI MATEMATHYECKOI'0 aHAJIHN3A

Tema 3.5. luddepeHunajbuble YpaBHEeHUS

Llenvy 3anamus: OCBOGHHME OCHOB MaTeMaTU4YecKoro aHanusza (auddepeHunanbHbie
yYpaBHEHUs), OCYIIECTRIISAS TIOUCK, KPUTUICCKUI aHaIN3 U CHHTE3 HH(OPMAINH, TPUMCHSISI CH-
CTEeMHbIN TIOJIXOJ] ISl pEIICHHUS [TOCTABICHHBIX 3a/1a4 B cepe yIpaBlIeHUs IEPCOHAIOM.

Komnemenyus: YK-1. CriocoOeH oCyIIeCTBIATh MOUCK, KPUTUUECKUNM aHAJIU3 U CUHTE3
nH(pOpMAaLIUY, TPUMEHSATh CUCTEMHBIN MOJIXO/ sl pEIICHUs TOCTaBIEHHBIX 3a/1ay.

Tun 3anamus. IPaKTUYECKOE 3aHATHE

@opma npogedeHus: yCTHBIN OTBET (B (hOpME JUCKYCCUH), PEIIEHHE MaTEMaTHUYECKUX 3a-
14, MpeCTaBIeHIE JOKIaaa B opMe MPE3CHTAIMH Ha ONPECICHHYIO TEMY.

OcHosHnas mema (1ubo npobaema) 015 006CyHcOeHUs : UCTIOJIB30BaHNE OCHOB MaTeMaTHYe-
ckoro aHanu3a (auddepeHnnanbHble ypaBHEHUs) U1 IOCTAHOBKY M PELICHHS 3aay aHaIn3a B
cdepe ynpaBieHUs: IEPCOHAIOM, KOJIMYECTBEHHOT'O U KaYECTBEHHOTO aHaIn3a HHGOpMaIuu Ipu
MPUHATUH YIPABICHUYECKUX PEIICHUH M IIOCTPOCHUH MOJIENIeH, OMOCPEIyIOIUX YIIpaBICHUE Tie-
PCOHAJIOM U BO3MOKHOCTH TaKOT'O HUCIOJIb30BAHUA.

Bonpocwt onsa ob6cysrcoenus:
Jlath onpe/enenre YucIoBoro psjaa.
Yrto moHUMAaeTcs MoJi CYMMOM YUCIIOBOTO psifa?
[Ipu KaKuX yCIOBUSX YUCIIOBBIE PSIIBI CXOAATCSA U PACXOIATCS?
CdopmynrpoBaTh OCHOBHBIE CBOMCTBA CXOASIIMXCS YUCIOBBIX PSJIOB.
ChopmynurpoBaTh pacCMOTPEHHBIE TPU3HAKU CXOJIUMOCTH YHCIOBBIX PSIOB.
JlaTh orpeeneHne 3HaKouepeIyIoEerocst YMCIOBOTO Psija.
CdopmynupoBaTh npu3HaK cxogumoctu JleOHuIa.

8. Ilpu KakuxX yCIOBHSIX YUCIOBOM PSIJI SBJISAETCSA CXOIAIIMMCS aOCONIOTHO U CXOISIIIM-
Csl yCIIOBHO?

9. CdopmynupoBaTs ¥ 3amucath npusHak Jlamambepa /Ui 3HaKONEpEeMEHHbBIX (3HaKOoYe-
PEIYIOIINXCS) YUCIIOBBIX PSIOB.

10. MMate onpezeneHue CTENIEHHOTO psja.

11. Yro moHMMAaeTcs MOJX CXOAWMOCTBIO CTETIEHHBIX PSAJOB B TOYKE, HHTEpBAJE,
obmnactu?

12. Jlate onpezneneHue U 3amucarb GOPMYIBI paanyca, HHTEpBaia U 00JacTH CXOIUMO-
CTH CTETIEHHOTO psijia.

13. Kaxoii creneHHOM psii Ha3piBaeTcs 00001IEHHBIM?

14. 3anucars BbpaxkeHus A paaoB Teinopa u Maknopena.

15. TIpuBecTtu GopmMymsl A Pa3N0KEHUS STEMEHTAPHBIX PYHKIMI B psii MakiopeHa.

16. ChopmynupoBarh 3a7ady BBIYUCICHUS 3HA4YCHUH (DYHKIUU MOCPEICTBOM CTEIICH-
HBIX psioB. [IpuBectu nmpumepsl. M3m0KUTh TOPSAIOK OLEHKA TOYHOCTH MOJYYEHHOTO pe3yibTa-
Ta

NoabkowhE

17. Hanucats psag @ypbe a1 GyHKIUH, 3aJaHHOH Ha OTPE3KE C TIEPUOIOM.

18. Hammcath GopmMyitsl asist onpeeneHust KodQGUIIMEHTOB ATOTO psa.

19. YucnoBsble U CTENIEHHBIE PAIBI.

20. OCHOBHBIE CBEACHHS O PsIIax.

21. Tlpu3HaKH CXOIUMOCTH psla C MOJIOKUTEIBHBIMU YWieHaMH (IIPU3HAKU CPaBHEHUS,
Komm, [lanambepa, HHTETpagbHBI).

22. CXOIUMOCTb PSJIOB C YI€HAMH MTPOU3BOJIbHOTO 3HaKa. [Ipu3nak JleiiOHuma.

23. O0nacTh CXOAMMOCTH CTETICHHOTO Ps/Ia.

24. Panpl Teitnopa u MaknopeHa.

25. TlpumeHeHme psAIOB B MPUOIIKEHHBIX BEIYHCICHUSX.

26. IlpunoxxeHus CTENEHHbIX PSAI0B.
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27. 3amauu TeMbl «PsIb» ¢ S)KOHOMHUECKHUM U YIIPABICHYECKUM COJICPKAHUEM
Mamemamuuyeckue 3a0aqu

1. Hamucarp naTh MECPBLIX YIICHOB IOCICAOBATCIBHOCTH, CCJIMU €C YJICH

1 w o | 2+ (-1
B D)ty g d gy D
HMeEeT BUI: n-1 4dn—-1 2 H

2. HOJ'IB?)YSICB HEIIOCPEACTBCHHO OIIPCACIICHUEM, IIOKA3aTh, YTO pAd CXOIUTCA, U HaWUTH
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o n(n+l) 1.2 2-3 34 n(n+1)
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7. JloxaszaTh CXOAMMOCTb psia " —!
8. C momompr mpuszHaka Jlamambepa pemmTh BOMPOC O CXOIUMOCTH psja
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9. HccrenoBaTh Ha CXOAMMOCTD PSIJT #=1
10. TMonw3ysck npuszHakoMm JIeiOHMIIA, HCCIEIOBATh HA CXOJIUMOCTh 3HAKOYEPEIy-
1 1 1 |
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FOLIHICS PSIIT

o

3 20

. R=t3n, \f;
11. Haiitu 061aCTh CXOAUMOCTH CTETICHHOTO PsiJia

Ketic-3a0auu

1. IlycTh Ha pacyeTHBIN CYET B TeueHHe N JIeT B KOHIIEe roaa nocrynaetr M py6. [Ipornen-
Thl HAYMCISIFOTCS B KOHIE Toja 1o craBke I. Ompenenute HapaleHHYI) CyMMY U TEKYIIYIO
CYMMY Ha Ha4aJIbHbII1 MOMEHT BPEMEHHU JaHHOTO MOTOKA IIaTexeH.

2. Haiimute HadalbHYI0 CTOMMOCTH BEYHOW DPEHTHI, TapaHTHUPYIOIIEH eXerojHoe Io-
CTyIJICHHE Ha cueT M pyOsell 1 HaYKMCIeHUE MPOIEHTOB Mo cTaBke I. O0e omeparuu Mpou3Bo-
JATCS B KOHIIE KayKJ0T0 roJia.

[IpencraBienue doxnada 8 hopme npezenmayuy Ha TEMY:

1. BO3MOXHOCTb HCIIOJIB30BAHUS ITOHITHI TCOPHHU PAIOB B DKOHOMHUYCCKHUX UCCIICAOBA-
HUSX U DKOHOMHUYECKHX pacyerax W B MPO(ECCHOHAILHOW JEATEIBHOCTH Cephl YIMpaBICHHS
MePCOHAIIOM.
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2. IlpuMeHeHne pelnieHuss U TPUMEPOB 3ajad (TEOPUH PSIOB) B HCCICIOBAHUAX U
YKOHOMHYECKUX pacueTax ¥ B MPO(ECCHOHATBHOW NEeATETBbHOCTH cepbl yIpaBlIeHHs Mepco-
HAJIOM.

3. BO3MOXHOCTH NPUMEHEHHUS] OCHOB TEOPHH PSJIOB JUIS MOCTAHOBKH M PEIICHHS 3a-
7ad aHaju3a B cepe YNpaBICHHS MEPCOHAIOM, KOJMYECTBEHHOTO M KAaYEeCTBEHHOTO aHAJH -
3a uH(OpMANMK TPU TPHUHATHH YIPABICHUYECCKUX PEHICHUH W TMOCTPOSCHHHM MOJENeH, Oro-
CPeAYIOIIMX YIPABJICHUE MTEPCOHATIOM.

Pazgen 3. OcHOBBI MaTeMAaTH4YeCKOr0 aHAJIW3a

Tema 3.6. ®YHKIIUM HECKOJbKHX TepeMeHHbIX

Llenv 3anamus: OCBOGHHE OCHOB MAaTEMaTHYECKOrO aHanu3a (OCHOBBI IU((depeHIIrnab-
HOT'O UCUMCIIEHUS (PYHKIMI HECKOJIBKUX IIEPEMEHHBIX), OCYIIECTBIISS IOUCK, KpUTUYECKUI aHa-
JM3 ¥ CUHTE3 HH(OpMaIK, TPUMEHSSI CHCTEMHBIN MOAXO U PEIICHHs TOCTABICHHBIX 33/1a4 B
cdepe ynpaBieHUs IEPCOHATIOM.

Komnemenyus: YK-1. CriocobeH oCyIIEeCTBIATh MOUCK, KPUTUUECKUM aHAIU3 U CHUHTE3
uH(popMalUH, IPUMEHATh CUCTEMHBIH MOAXOJ ISl PELLICHHS TOCTABIECHHBIX 3a/1a4.

Tun 3anamus. IPaKTHYECKOE 3aHATHE

@opma npogederus: YCTHBIN OTBET (B (hopMe JUCKYCCUH), pEIICHHEe MaTEMaTHUYECKUX 3a-
Ja4d U Kehc-3a/1a4, MpeACTaBICHUE 0KIaaa B (hopMe MPe3eHTAuU Ha ONPEICIICHHYIO TEMY.

OcHosnas mema (1ubo npobaema) 015 006CyHcOeHUs : NCTIOJIB30BaHNE OCHOB MaTeMaTHYe-
CKOTro aHanu3a (OCHOBBI U (HepeHIINATEHOTO HCYUCICHUS (DYHKIMI HECKOIBKHIX MTEPEMEHHBIX )
JUI TIOCTAaHOBKHM U pEIleHUs 3ajay aHanu3a B cepe ynpaBieHHs] IEpCOHAIOM, KOJINYECTBEH-
HOTO M Ka4eCTBEHHOTO aHajH3a MH(OPMAIMH NP MPUHATHH YIPABICHYECKUX PEHICHUH M I10-
CTPOEHUU MOJIENIEH, ONIOCPEAYIOUIMX YIPaBIEHHUE IEPCOHATIOM U BO3MOKHOCTH TAKOTO HUCHOJIb-
30BaHMUSL.

Bonpocwt onsa ob6cysrcoenus:.

1. UccnenoBanue (GyHKIMHM HECKOJbKUX MEPEMEHHBIX C IMOMOLIbI0 HMPOU3BOIHBIX.

2. Ucnionb3oBanne  (DYHKIIMOHAIBHBIX ~ 3aBHCUMOCTEH  uis  (dopMalu3aimui  Co-
JIep>KaTeIbHOTO ONMUCAHMs MPOOJIeMbl U TMOCTAHOBKHU 3a/ad B chepe rocyaapCTBEHHOTO U My-
HUIHUITAIHHOTO YIPABICHUS.

3. @yHKUUU Heckoibkux nepemeHHbx (DPHII).

[Tpou3BomHbIE (QYHKIIUN HECKOJIBKUX TEPEMEHHBIX.

Bunsr skcrpemymon (PHII).

VYcnoBusa HaxoxaeHus sxctpemymos (PHII).

VYcnoBublil akctpemym (DHII).

IIpumenenue B skoHOMHUYeckux 3amavax (PHII) B chepe ynpaBieHus MepCOHAIOM.
Bo3MoxHOCTH (QYHKIIMI HECKOJNBKHX TEPEeMEHHBIX JUIS KOJIWYECTBEHHOTO M Kade-
CTBEHHOI'0 aHajM3a MpoleccoB (OOBEKTOB), MPH OLEHKE COCTOSIHUS 3KOHOMHYECKOH, comu -
QIbHOM, TIOJMTUYECKOH Cpenbl, NEATEIILHOCTH OpPraHOB TOCYAAapCTBEHHOW Biactu Poc-
cuiickoit denepanuy, OpraHoB TroCyJapcTBEHHON BiacTu cyOwbekToB Poccuiickoit denepa-
[IUM, OPTaHOB MECTHOTO CaMOYIPaBIICHHs, TOCYAapCTBEHHBIX M MYHHIIMITATBHBIX, MPEINpH -
ATUN M YYPESKICHUH, MONUTUYECKUX MApTUH, KOMMEPUYECKMX U HEKOMMEpPYECKHX OpraHu3a -
.

©o~No A

Mamemamuyeckue 3adaqu
1. HaiiTi uacTHBIE MPOM3BOIHBIE TIEPBOTO MOPAIKA QYHKIMU Z = X2 + 2X + y2 — 3

2. Ilokazarp, uyro ¢yHKIMA Z=1Y- In(x2 - y2) YIOBJIETBOPSACT YpaBHEHUIO

1 0z 10z 1z
— — + —_—— _2 .
X OX Yyoy 'y
3. Haiitu sxkcTpeMmyMbl QyHKIMH JBYX MEPEMEHHBIX Z = flx,»).
a.. z=2x"+6xy> —30x—24y 0. Z:-\'3—_y' .
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[IpencraBnenue doxnada 8 hopme npezenmayuy Ha TEMY:

1. BO3MOXHOCTb HCIIOJIb30BaHMS TOHATHI TEOPUU (QYHKIIMA HECKOJBKHX MEPEMCHHBIX
(®HIT) B 5KOHOMHYECKHX HUCCICIOBAHUAX M SKOHOMHUYCCKHX pacdyerax M B MPOPeCcCHOHATbHOM
JESITEIBHOCTH C(EPhI YIIPABICHHUS TIEPCOHATIOM.

2. TlpumeHeHne pelicHUs W MPUMEPOB 3a1a4 (Teopud (QYHKIIUHA HECKOJBKUX TEPEMEH-
Heix (OHIT)) B ucciae0BaHUIX ¥ SKOHOMUYECKUX pacdyeTax U B MPO(eCCHOHATBHON JeSTeIbHO-
cTu cepbl yrpaBlieHHs IEPCOHATIOM.

3. BO3MOKHOCTh NMpPUHHMATh OOOCHOBAaHHBIC SKOHOMHYECKHE PEIICHUS B Pa3IUYHBIX
00JIacTsIX IKU3HEICITCIBbHOCTH HA OCHOBE TEOPUH (YHKIMH HECKOJbKUX MMEPEMEHHBIX
(®HIDpu pereHUH MPAaKTHYECKUX M MCCIIEIOBATENLCKUX 33134 B cepe yrmpaBieHuUs mepco-
HaJIOM.

4. BO3MOKHOCTH NMPUMEHEHUSI OCHOB (DYHKIIMOHAIBHOTO amrapara U TCOpUU (GYHKIHH
HecKoNbKUX nepeMeHHbix (OHIT) 1t mocTaHOBKH ¥ pellicHUs 3aj1a4 aHain3a B cepe yrpasiie-
HUS TIEPCOHAJIOM, KOJIMYCCTBEHHOTO M KAYECTBCHHOTO aHain3a WH(GOpMAIMU TPH TPUHATHH
YIIPABJICHYECKUX PEIICHHUH U MOCTPOCHUH MOJIEJICH, OTIOCPEIYIONINX YIIPABICHUE IEPCOHATIOM.

5. BO3MOXHOCTH TPUMCHEHHS OCHOB TEOPUH (YHKIIMH HECKOJbKUX MEPEMEHHBIX
(®HIT)anst MOCTAaHOBKU M pEIICHHs 337ad aHaiu3a B chepe yIpaBlieHHs MEPCOHAIOM, KOJHU-
YECTBEHHOTO M KAYeCTBCHHOTO aHaiu3a HWHGOpPMAIMM TpPU MPHHATHU  yIPABICHUYCCKUX
pELICHUI U TIOCTPOCHUH MOJIENIEH, OMOCPEAYIOIINX YIIPABICHUE TTIEPCOHATIOM.

Pa3nes 4. JneMeHTHI TEOPUM BEPOSITHOCTEM

Llenv 3anusmus: OCBOEHUE OCHOB TEOPUU BEPOSITHOCTEH, OCYILECTBIISAS MOUCK, KPUTHYE-
CKU{ aHaNIM3 M CHHTE3 MH(OpMAIMK, TPUMEHSSI CHCTEMHBIN MOAXO AJsl PElIeHUs TOCTaBJIeH-
HBIX 33/1a4 B cepe yIpaBIeHHs IEPCOHATIOM.

Komnemenyus: YK-1. Crioco6eH OCyIIeCTBIATh MOUCK, KPUTHUECKUI aHAIN3 U CHHTE3
nH(pOpMAaINH, TPUMEHATh CHCTEMHBIH ITOAXOT ISl PEIICHHS TOCTABICHHBIX 3a/1a4.

Tun 3anamus. IPpaKTUYECKOE 3aHATHE

@opma nposedenus: yCTHBIN OTBET (B (hopMe JUCKYCCUN), pEIIEHHE MaTEMaTHUYECKUX 3a-
Ja4 U Keic-3a/1ay, IpeACcTaBIeHue 0KIaaa B (hopMe Mpe3eHTALUU Ha ONPEICIEHHYIO TEMY.

OcHosHnas mema (1ubo npobaema) 011 006CyrHcOeHus:: NCTIONH30BaHUE OCHOB TEOPUU Be-
pOSATHOCTEH JJI MOCTAaHOBKH M PELIeHMs 33Jay aHaiu3a B cdepe yIpaBlIeHUS MEPCOHAIIOM,
KOJMYECTBEHHOI0 M KayeCTBEHHOI'O aHajiu3a WMH(OpMalMM NpU HNPUHITHUM YIPABIEHYECKUX
pELICHN ¥ MOCTPOCHUHM MOJIENEH, ONOCPENYIOIUX YIPABJIECHUE NEPCOHAIOM U BO3MOXKHOCTU
TaKOI'o UCIOJIb30BaHUS.

Bonpocul onsa obcyacoenus:

1. Cayyaiiable cOOBITHS U KOMOMHATOPHKA.

2. OCHOBHBIE IOHATUS U ONPENIETICHUS CTy4alHBIX COOBITHH.

3. Knaccuueckoe, CTaTUCTHUECKOE M TEOMETPUUYECKOE OMpe/eSieHHEe BEPOSTHOCTH CO-
OBITHH.

4. TeopeMbl CII0)KEHUS 1 YMHOXKEHHS BEPOATHOCTEH.

5. ®opmyna noJHON BEPOSATHOCTH.

6. ®opmyna beilieca (Teopema runores).

7. IloBTOpEeHNE HE3aBUCUMBIE UCTIBITAHUS.

8. Teopema bepHysutm u ee clieICTBHS.

9. Teopema Ilyaccona.

10. HnrterpanbHas u quddepeHnmanbaas Teopemsl Jlamnaca.

11. ®opmyna Myaspa-Jlamaca.

12. ®ynknus Jlamnaca.

13. Cnyyaiinbeie BenmuunHbl. OCHOBHBIC IIOHSATHS M OTIPEICIICHHS.

14. 3akoHbl pacnpeneneHns BEPOSTHOCTEN TUCKPETHBIX CIy4alHBIX BEIMYUH (OMHOMMU-
aNBHBINA, reoMeTpuuecknii, [Tyaccona).
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15. YwucnoBble XapaKTEPUCTUKU CITYIAHHBIX BEJIMYNH.

16. ®yHKIUS ¥ TUIOTHOCTH paclpeiesIeHUs CITy4aitHOM BETMYUHBI.

17. 3akonsl pacnpenencHus BEpOATHOCTEN HENPEPBIBHBIX CIyYalHbIX BEINYUH (PaBHO-
MEPHBIH, TOKa3aTEIbHBIN).

18. HopmamnbHblii 3aKOH pacpeieIeHUs] BEPOATHOCTEH CITydailHbIX BEIMYHH.

19. Cuctems! ciyyaillHbIX BEJIMYMH, 3aKOHBI UX paclpe/ieleHus, YUCIOBbIE XapaKTepH-
CTHUKH.

20. IIpenenbHble TEOPEMBI TEOPUU BEPOATHOCTE.

21. 3anmauu TEOpUU BEPOATHOCTEH C SKOHOMUYECKMM U YIPABICHYECKUM COJCPKAHUEM
IUIs IPUMEHEHMsI 3HaHUH B cepe SKOHOMHUKHU U YIPABJIEHHs C LEIbI0 aHaIU3a NOTeHIHaIa U
TEHJCHUUN Pa3BUTHSI POCCUMCKON U MUPOBOM 3KOHOMMK I PELICHUS NIPAKTUYECKUX U UCCIIE-
JI0BaTEJIbCKUX 3a]1a4 B cepe yIpaBiIeHUs NEPCOHAIOM.

Mamemamuueckue 3adauu

1. IllecTs KAMEHTOB ciay4allHBIM 0Opa3oM oOpamiarorcs B 5 ¢upm. Haiiti BeposTHOCTH
TOTO, YTO, XOTS1 OBl B OJIHY (hUPMY HUKTO HE 0OpaTUTCS.

2. Cpemu coTpynHUKOB (GUPMBI 28% 3HAIOT aHTIMHCKUI s3bIK, 30% — Hemenkuid, 42% —
(bpaHIy3cKHii; aHTIHICKUI 1 HeMenkuid — 8%, anrnuickuii u ¢ppanmysckuit — 10%, Hemenkuit u
bpanmysckuit — 5%, Bce Tpu s3bika — 3%. HaliTu BEpOSTHOCTH TOTO, UTO CIIY9allHO BHIOpAHHBIN
COTPYAHUK (UPMBI: a) 3HAET aHIIIMUCKUN WM HEMELKUi; 0) 3HaeT aHITIMICKUNA, HEeMEeLKUH 1in
(bpaHITy3CKHif; B) HE 3HAET HU OJIUH U3 MEPEUNCICHHBIX S3BIKOB.

3. Kypc akiuu 3a 1eHb MOXKET HOJHATHCA Ha | MyHKT ¢ BepOsATHOCTBIO 50%, OMyCTUThCS
Ha | myHKT ¢ BepoATHOCTbIO 30% M ocTaThCs HEM3MEHHBIM ¢ BeposATHocTbio 20%. Haiitu Be-
POSATHOCTB TOT'0, YTO 3a 5 IHEH TOProB Kypc MOAHUMETCS Ha 2 YHKTA.

4. Yenoek, MpUHAJICKAIUA K ONMPENEIICHHON IPYIINe HAaCeJIeHUs, C BEpOsSTHOCTHIO (,2
OKa3bIBaeTCsl OPIOHETOM, C BEpOSTHOCTBIO (0,3 — mIaTeHOM, ¢ BepoATHOCThIO 0,4 — GIOHANHOM
u ¢ BeposTHOCThIO 0,1—pbikuM. BeiOupaercst Hayran rpymnmna u3 mectd uyenosek. Haiitu Be-
POSATHOCTH CIEAYIOIINX COOBITUN: A—B COCTaBe IPYMIbI HE MEHbIIIE YEThIpeX OJIOHIUHOB; B—B
COCTaBe TPYMIIBI XOTA OBl OJUH pBIKHiL; C—B cOCTaBe TPYIIIBI PABHOE YMCIO OJOHAMHOB H
IIaTE€HOB.

5. HaOupas Homep TenedoHa, aboHEHT 3a0bl1 MOCIEAHUE TPU LUGPBI, U TIOMHS JIMIIb,
9TO 3TH IHUQPBI Pa3INYHbI, HaOpan ux Haymady. HailTh BEpOSTHOCTH TOTO, YTO HaOpaHBI HYX-
HbIE TUDPBI.

6. Monery Opocarot 5 pa3. HaiiTu BeposSTHOCTB TOTO, UTO «TrepO» BBHIMAJET: a) MeHee 2
pa3; 6) He MeHee 2 pa3.

7. 3agaHpl MaTeMaTHYECKOE OKUAAHWE M M CpelHee KBaJpaTHyecKoe OTKIOHeHHe O
HOPMAJILHO pacIpe/IeIeHHON CiIydaiiHOW BearuuHbl X. HaiiTu: 1) BepoSITHOCTH TOTO, YTO X MPH-

MET 3Ha4YeHHe, MpUHaIeKalIlee HHTEPBAILY (4 B); 2) BEpOSITHOCTH TOTO, YTO aOCOJIFOTHAS Be-

JIMYUHa OTKJIIOHCHUA ‘X - m‘ OKaXKECTCA MCHBIIC 5 .

m=15 o=2, a=16, =25 0 =A4.

Keiic-3a0auu

1. JIBe opranuzanuu Npou3BOJIAT OAMHAKOBYIO MpoayKiuio. BepostHoCTh TOro, uto AO
«Ctpoiika» BBIIET HU MHPOBOW pBIHOK, paBHa 0,6, a BEpOATHOCTH BBIXOJa HA MHPOBOMA
ypoBensb [TAO «Ctpoitontropr» pases 0,7. HaliTu BEpOATHOCTH TOTO, YTO TOJBKO OJHA OpraHM-
3a1Ms BBIMAET HA MUPOBOW PBIHOK.

2. B ropone 10 komMepuecknx OaHKOB. Y KaKIOro PUCK OAHKPOTCTBA B TEUCHHUE TOja
cocraBisieT 10 %. Uemy paBHa BEpOATHOCTH TOTO, YTO B T€YEHHE rojla 00AHKPOTUTCS OOIBIIE
oxHoro Oanka?

3. [IpennpuHuMaTens pemuia BIOKUTh CBOM CPEJICTBA MOPOBHY B JIBa «HE3aBHCHUMBIX)
KOHTpaKTa, KaXJbld M3 KOTOPHIX JCHCTBYET JBa TOJa W MPUHECET eMy MPUOBUIL B pa3Mepe
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100%. BepoaTHOCTh TOTO, YTO KaXKAbI U3 KOHTPAKTOB 3a JBa roja He «iomHeT», paBHa 0.8. Ka-
KOBa BEPOSATHOCTh pucka? Mim kakoBa BEPOATHOCTh TOTO, YEPE3 JIBA r0Jla IO UCTEYEHUHN CPOKa
JNEUCTBUS ATHX KOHTPAKTOB, NpEANPUHUMATEND, [0 MEHBIIEH MEpe, «HUYEro HEe MOoTepseT»?
(Omeem: 0.96).

4. B pexnamuaoi ¢pupme 21% pabOTHUKOB MOTYYArOT BBICOKYIO 3apaboTHYIO 1uiary. W3-
BecTHO Takxke, 4To 40% paGoTHUKOB (UPMBI - KEHIIUHBI, a 6,4% paOOTHUKOB - )KEHILUHBI, 110~
JyYaromue BBICOKYIO 3apaboTHYIO TuiaTy. MOXHO JHM yTBEpKIaTh, YTO Ha (UpPME CYIIECTBYET
JUCKPUMMHALIMA JKEHILIKH B OIJIaTe TpyAa?

5. B wactu A EauHOro rocygapcTBEHHOTO SK3aMeHa 1o Matemaruke B 2005 romxy 66110
10 3amanuii ¢ BBIOOpoM oTBeTa. K KakmoMy U3 HUX TpeaiaraeTcs 4 BapuaHTa OTBETa, U3 KOTO-
PBIX TOJIBKO OJUH BEepHBIA. EciM yuyeHUK HE 3HaeT MpeAMET U OTBEYAET HAyraj, TO C BEPOSATHO-

I 3
CTBIO 4 OH BBIOEPET NMPABUIBHBINA OTBET, & C BEPOATHOCTBIO 4 - ommbercs. JIId momydeHns 1mo-
JIO)KUTENBHON OLIEHKH 3a K3aMEH HEOOXOJUMO MPaBUIBHO OTBETUTh MUHHUMYM Ha 6 3alaHuil.
KaxoBa BepOSITHOCTb TOT'0, UTO HEPAJAUBBIA YUEHUK CAACT dK3aMEH?

6. B mudT cemusTaxHOrO IOMa Ha MEPBOM STa)ke BOLIUIM TPH ueroBeka. Kaxkaplil U3 HUX
C OJJMHAKOBOW BEPOSTHOCTHIO BBIXOJUT Ha JIIOOOM U3 3TakeW, HauMHas co Broporo. Haiitu Be-
POSITHOCTH CIIEAYIOIUX COOBITUI: A — BCE MAcCCaKUPhl BHIMAYT HA YETBEPTOM dTaxe; B—Bce
MacCaXupbl BBIAIYT OJHOBPEMEHHO (HAa OJHOM M TOM ke 3Taxke); C—BCe MacCaXUpbl BBIMAYT
Ha pa3HbIX 3TaXKax.

7. 3aBOJ U3rOTOBIISIET U3/IEMS, KAXKI0€ U3 KOTOPHIX JOJIKHO MOJIBEPIraThCs YETHIPEM BU-
nam ucneitTanuid. [lepBoe ucnpiTaHue U3AeNue MPOXOAUT OJAromoiaydHoO ¢ BepoATHOCTHIO 0,9;
BTOpPO€— C BepOATHOCTHIO 0,95; TpeThe — ¢ BeposATHOCTHIO (0,8 1 YeTBEPTOE — C BEPOSITHOCTHIO
0,85. HaiiTu BeposITHOCTb TOTO, YTO M3ZENUE MPOHAET 01aronoiayyHo: 4 — BCE YEThIpe UCIIbITA-
HUs; B—pOBHO J1Ba UCHIbITaHUS (U3 ueThlpeX); C—He MeHee JIBYX UCHBITaHUM (U3 YEThIpeX).

[IpencraBienue doxnaoa 8 hopme npezenmayuu Ha TEMY:

1. BO3MOKHOCTh HMCIIOJIb30BAHUS MTOHITHI TEOPUH BEPOSITHOCTEN B SKOHOMHUYECKUX HC-
CJICTOBAHMSIX M YIKOHOMUYECKHX pacueTax U B MPOPECCHOHATBHON JIEATEIBHOCTH chephl yIpaB-
JICHUS TIEPCOHATIOM.

2. [IpuMeHeHHe peleHus U IPUMEPOB 3a1ad (TEOPHH BEPOSTHOCTEH) B MCCIICTOBAHUIX
Y DKOHOMHYECKHX pacueTax U B Mpo(hecCHOHATBHON NesSTeNbHOCTH c(hephl yIpaBiIeHHs Mepco-
HAJIOM.

3. Bo3moxHOCT, TpUHUMATh OOOCHOBAHHBIE SKOHOMHUYECKHE PEIICHUS B Pa3IMYHbIX
00J1acTSX KU3HECATSIILHOCTH Ha OCHOBE TEOPUHU BEPOSTHOCTEH TPU PEIICHUN MPAKTHICCKUX H
HCCIIEeIOBATENbCKUX 33/1a4 B chepe yIpaBlieHUs IEPCOHAIOM.

4. BO3MOXHOCTH TIPUMEHEHHUSI OCHOB ()YHKIIMOHAJIBHOTO ammapara ¥ TEOPUH BEPOSTHO-
CTeH JUIS MOCTaHOBKM W PEIICHUs 3ajad aHaiu3a B cdepe ympaBiIeHHs MEPCOHAIOM, KOJIude-
CTBEHHOT'O M KaYECTBEHHOTO aHAJIM3a MH(GOPMAITUU TIPH MPUHATHH YIIPABICHUSCKUX PEIICHUN U
MIOCTPOCHUH MOJIETIEH, ONOCPEAYIOUINX YIPaBIECHUE TIEPCOHATIOM.

5. BO3MOXHOCTH MPUMEHEHHUSI OCHOB TEOPHH BEPOSTHOCTEH JUIS MMOCTAHOBKH W pellle-
HUS 3aJa4 aHanu3a B cdepe ympaBlieHUs IMEPCOHANIOM, KOJIMYECTBEHHOIO U KAaueCTBEHHOTO
aHaJyim3a WHOOPMANMK TIPU TPUHATAW YIPABICHYSCKUX PEIICHUH M IMOCTPOCHHH MOJICTICH,
OIOCPENYIOIIUX YIPaBICHUE EPCOHATIOM.

Paznen 5. OcHOBBI MaTEeMaTHYeCKOI CTATHCTUKH

Llenv 3ausamus. OCBOGHHE OCHOB MAaTEMAaTHYECKOW CTaTHCTUKH, OCYIIECTBISS TTOWCK,
KPUTHYECKHI aHAlIM3 ¥ CUHTE3 MH(OpMAIMH, TPUMEHSS CUCTEMHBIH MOAXO0J AJIsl pelIeHHs Mo-
CTaBIICHHBIX 3a71a4 B chepe yrpaBiieHUs IIEPCOHAIOM.

Komnemenyus: YK-1. CiocobeH oCyIecTBIIATh MOUCK, KPUTHUECKUN aHAJIN3 U CHUHTE3
nHpOpMAIIHH, TIPUMEHSATh CHCTEMHBIH TTOAX 0T IJIsl PEIICHHS TOCTABICHHBIX 3a/1a4.

Tun 3anamus. IPaKTUYECKOE 3aHATHE
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Dopma nposedenus: yCTHHIA OTBET (B opMe TUCKYCCUH), pEelIIECHHE MaTEMaTUYECKHX 3a-
Jlad ¥ Keic-3a/1a4, MpejicTaBleHue 10KIaa B hopMe Mpe3eHTalUN Ha ONPEICTICHHYIO TEMY.

Ocnognas mema (mubo npodrema) 01 06CysHcOeHus: UCTIOIb30BAHHE OCHOB MaTeMaTH4e-
CKOI1 CTaTUCTUKHU ISl TOCTAHOBKH U PELICHUS 3a7a4 aHanu3a B chepe yInpaBlieHUs IEPCOHANIOM,
KOJIMYECTBEHHOT0 M KAa4YeCTBCHHOI'O aHajan3a WH(pOpMalMy TpU NPUHATHH YIPABICHUYECKUX
pElIeHUH M MOCTPOSHUH MOJIENEH, OMOCPENYIOIIUX YIPaBICHUE MEPCOHAIOM U BO3MOXHOCTHU
TaKOI'0 UCIOJIb30BaHUS.

Bonpocwt ons obcyscoenus.

1. U3510%uTh OCHOBHBIE 33J]Ja4l MATEMaTUYECKON CTATUCTHUKHU.

2. 3n0uTh OCHOBHBIE OMpe/eNeHns (FeHepanbHas U BBIOOPOYHAsi COBOKYITHOCTHU, Ba-
PHALIMOHHBIN PsiJ, CTATUCTUYECKOE paclpeie]ieHne BBIOOPKH, MTOJUTOH U TUCTOrpaMmMa).

3. Uto Ha3pIBaeTCs BHIOOPOUYHOU CpeaHEH W BHIOOPOYHOM AUCTIEPCHUEH CITyYaitHOW Beu-
YUHBI?

4. Yrto Ha3bIBa€TCS JOBEPUTEIbHOM BEPOSITHOCTBIO U IOBEPUTEIHHBIM HHTEPBATIOM?

5. Jlatb onpesesieHne CTaTUCTUYECKON THITOTE3E.

6. U3noxuth MeToAuKy mpumMeHeHus kpurepus [lupcoHa s mpOBEPKU TUIOTE3BI O
HOPMaJIbHOM PaCIpeIeICHUH CIIyYalHOW BEJIMYHHBI.

7. Jlatb ompenenenue u chopMyIUpOBaTh CBOMCTBA KOI(PPHUIIEHTA KOPPEISIIIHH.

8. JlaTh onpexneneHne BHIOOPOYHOTO KO PUIHEHTA KOPPEIALIUH.

9. 3anmcath ypaBHEHUS NPAMBIX PETPECCUU.

10. 3amucarb ypaBHEHHUsI BBIOOPOYHBIX MPSMBIX PETPECCHH.

11. [datp ompeneneHne KOPPeIssuuOHHOTO OTHOIIECHUS. OOBSICHUTH €ro BEpOSTHOCTHBIH
CMBICII.

12. OcHOBBI TEOPUH MaTEMAaTUYECKON CTATHUCTUKH.

13. TIpeamer u 3a1a4M MaTEMaTUICCKON CTATHCTUKH.

14. T'enepanbHast U BBIOOpPOYHASI COBOKYITHOCTb.

15. BapuanuoHHbIH psiI.

16. Craructryeckoe pacrpeaeseHIue BRIOOPKH.

17. Tlonaurox u rucrorpamMma.

18. Craructuyeckue OIEHKH TapaMeTPOB pacIpeIeIcHus.

19. MaremaTnueckas CTaTHCTHKA.

20. OCHOBBI TEOPUU MATEMATUICCKOW CTATUCTHKH.

21. CraTtuctuueckas mpoBepKa rurmoTes.

22. Kpwurepwmii cornacus [Iupcona.

23. DNeMeHTHI TEOPUHU KOPPEIALINU.

24. JluneliHas perpeccusi.

Mamemamuueckue 3a0aqu

1. Cpennue exemecsuHble pacXoibl HAa MOKYIKY KaHLEISPCKUX MPUHAIICKHOCTEN NS
otaeneHust O0anka coctaBisioT 3000 py0., a cpeaHee KBaJpaTHUHOE OTKJIOHEHHE 3TOH ciydaii-
HOM BennuuHbI He npeBbIaeT 750 py0. O1eHUTh BEpOSITHOCTh TOTO, YTO PACXOJIbl HA KaHIIENsp-
CKHE MPHUHAUIEKHOCTH B J1I000# Hayraa BbIOpaHHBIM Mecsl He npeBbicaT 6 000 py6., ucrnons-
3ys: a) HepaBeHCTBO MapkoBa; 0) HepaBeHCTBO UeOnIméBa.

2. bank BbIaeT kpeauTsl o | MiH pyO. cpokoM Ha 1 roxa. M3BecTHO, 4TO B CpeiHEM Be-
POSITHOCTH HEeBO3BpaTa kpeauta = 1 %. Kakyio nponeHTHyo CTaBKy JIOJKEH YCTaHOBUTH OAHK,
9TOOBI B CPETHEM UMETH NMPHOBLIH?

3. HeoOxomnMo u3yuuTh pacmpeseneHie pasmMepa o0yBH, POJTaHHONH B HHTEPECYIOMIEM
MarasvHe, C LENbI0 O0ECleUYNUTh HYXKHOE KOJIMYEeCTBO OOYyBH Kaxjaoro pasmepa. llomydeHs
CJIeNyIOIIMe JTaHHBIC O pa3Mepe MPOJaHHON B MaraswHe 3a CyTKu 00yBu (>keHCKOH): 35, 35, 36,
36, ...,42,42. Bcero npoaano 100 mryk. Crenath BHIBOMIBI.

4. VI3 reHepallbHOM COBOKYITHOCTH M3BJI€4YeHa BEIOOpKA 00BbEMa 1T = 21;
X 2 6 8 10 5

L

n 3 4 6 8 21
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Tpebyercs HaitTh: 1) ¥ MOCTPOUTH SMITUPHUCCKYIO QYHKIIMIO PacIpeac/icHus ; 2) BbI0O-
pouHoe cpennee, «ucnpasieHHoe» CKO, BEIOOPOUHYIO MOy U METUAHY.

5. Tpebyercsa mpu yposHe 3Haunmoctu & = 0,05 MIPOBEPUTH 1O KPUTEPHUIO COTIACHS
[Tupcona runoTe3y 0 HOpMajabHOM PacHpeesIEHUN F€HEPAIbHON COBOKYITHOCTH, €CJIM U3BECTHBI

I

OMITMPUYECKHUEC 4acCTOThI ni U TCOPETUUCCKHUE YaCTOTBI ni .
n, | 8] 101827 [17[11]9
n; [5]15[16]25[20] 127

6. 13 reHepanbHON COBOKYIHOCTH H3BJE€UYEHA BBIOOpKA, MpEACTaBIECHHAs B BHJE psla.
Tpebyercst mpoBepHTH, COTIACYIOTCS JIU BEIOOPOUHBIE TAaHHBIE C THIIOTE30M O HOPMAJILHOM pac-
IIPEACIICHUN CIIy4alHON BEJIIMYMHBI Enomompo kpurepus cornacus IIupcona npu ypoBHe

= Xiing, X o
3HaynMoctu & = 0-05, pa3OuB OTPE30K l nimy Trnax J Hai WHTEPBAJIIOB OJWHAKOBOM JUIH-

l=1+3322-1gn

HbL. Benmuunny L paccuuTath 1o popmyne Crepxeca
:ZJ 23[11.5(3,1127]19|24]09|25] 11
1,3129(23(39(24(3.6(1,6(3.2]29|2
21(33(08(35(1,7(26(4,1[28]1,2[25
1,241,532 (2,7|1,5(3,7|19[3,1|4
411292 |1,110,7(33]25(16]24]21 32(16(07(26]13(2 [3,7/29(4 |31
32(09(28|42|28|19|1,2|11,7|3,5|2 28(41(19(3,6(33(29|06|15(1.2]24
27139[24]1,7[36[25]08[3.1[2,1[13] [1.1(35]1624(39](27(25]19]26]32

Keiic-3a0auu

1. B crpaxoBoii kommanuu 10 Teic. kineHTOB. CTpaxoBOW B3HOC KaKJOTO KJIMEHTa
coctaBisieT 500 py6. BeposTHOCTh HACTyIJIEHHs CTPAXxOBOT'O Cilydyas paBHa (IIO OLIEHKaM 3KcC-
neproB komnanuun) 0,005, a crpaxoBas BeIIUIaTa IPU HACTYIUICHUU CTPAaXOBOTO ClIydasl COCTaB-
nset 50 toic. py6. a) OnpenennTs, Ha KaKyto IpUObUIb MOXKET PACCUUTHIBATh CTPAXOBas KOMIa-
Husi ¢ BepostHocThio 0,99. 0) OnpenenuTh MUHMMANBHBIA pa3Mep CTPaXOBOW NMPEMHH, IMPH
KOTOPOM CTpaxoBasi KOMITaHUS MOJIYYUT NpUObLIb, HE MEHbIIYI0 | MIH pyO., C BEpPOATHOCTBIO
0,999.

2. Jlns ompeneneHusi CpeIHEro A0XOAa HaJOroIUIaTeNbIIMKOB TOpoja HaJIOroBOM HH-
criekuuen Oblna mpoBeleHa mpoBepka 250 kuTenel 3TOro ropoja, OTOOpaHHBIX CIy4YalHBIM
o0pa3zoM. OLeHUTh BEPOATHOCTh TOTO, YTO CPEIHUI TO0BON JJOXOJ KUTENeH ropojia OTKIOHUT-

Csl OT CpeHEero apuPpMeTHIECKOro “' TOJIOBBIX JOXOJIOB BbIOpaHHBIX 250 kuTeneil He
6omnee yem 153 na 1 000 pyO6., eciiu U3BECTHO, UTO CPEIHEE KBAIPATHUHOE OTKIOHEHHE T'OJ0BOTO
noxoja He npesbimaet 2 500 pyo.

3. o crarucTryeckuM JaHHBIM B cpeHeM 87 % HOBOPOXKIEHHBIX JTOKUBAIOT 10 S0 jer
(1. e. BepoaTHOCTH nokuTHs 10 50 net paBna 0,87). C momorrsio HepaBeHcTBa UeObIméBa oiie-
HUTb BEPOATHOCTh TOro, uto u3 1000 HOBOPOXAEHHBIX 10y (OTHOCHTENbHAs YacToTa)
noxxuBiux A0 50 et OyAeT oTnuvaTbes OT BeposTHOCTH He Oornee ueM Ha 0,04 (o momy:ro).

4. Ipennpuumunbsiii CemeH CeMEHOBUY XOUET IPOBEPUTH HAJUCh HA peKJIaMHOM OaH-
Hepe, KoTopasi Taacut, 4to B oTepee «CtormKupJloTo» moutu TpeTh BceX OMIIETOB BBIMTPHIIII-
Hble. UTOOBI peann3oBaTh CBOIO 3ayMKY, OH TIOMIPOCHII h CBOMX Jpy3ed KynmuTh 1mo 10 soTepeii-
HbIX OmnetoB. IlycTe Xi — 4YHCIO BBIMTPHIMIHBIX OWJIETOB Jpyra i U p — BEPOSTHOCTH BBIUT-
peia ogHoro Omieta. a) Kakoe pacmpenenenne umeer BennunHa Xi ? 0) 3amucarh QyHKIIHIO
npasaononodust L(p) ans Beidopku X1 , ..., Xn . B) MeTo10M MakCHUMaIbHOTO TPaBIONOI00MS
HalTH oueHKy p. T) Haiitu unpopmanuio ®@umiepa nns ogHoro HadmoaeHus i(p). n) byner nu
OIICHKA MapaMmeTpa p, MOJydeHHasl 0 METOJy MaKCUMAIBHOTO TpaBaonoaoous, 3ppexTuBHoM?
e) HaiiTu olleHKy MakCHMaJbHOTO TPABAOINOA00MS MAaTEMAaTHYECKOTO OXHUIAAHUS U TUCIIEPCUU
BBIMTPAHHBIX MIPOU3BOJIBHBIM JIPYroM OUIIETOB. ) [laHa peanmu3anus ciiydaifHON BHIOOPKU MSTH
npyseit Cemena CemenoBuua. YUCIIO BBIMTPHINIHBIX OWIIETOB OKaszaimock paBHo (3, 4, 0, 2, 6).
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HaiiTn 3HadyeHne TOUEYHOM OIEHKM BEPOSITHOCTU BhIMrphIma P. Kak Bbl Jymaere, MOXO0XKe JU
YTBEPKACHHE OpraHU3aTOPOB Ha MpaBIy?

[IpencraBnenue dokrada 6 popme npezenmayuu Ha TEMY:

1. BO3MOXHOCTh UCIIOJIb30BAHUS IMOHSATHI OCHOB TECOPHH CTATHCTUKH B SKOHOMHYECKUX
UCCIICIOBAHMSIX W DKOHOMHYECKHX pacueTax M B NHPOPECCHOHATBHON JEATEIBHOCTH CQEpHI
yIIpaBJICHUS IEPCOHATIOM.

2. IlpumeHeHue perieHus U MPUMEpoB 3a1ad (OCHOB TEOPUU CTATUCTHKH) B MCCIIEOBA-
HUSX M DKOHOMHUYECKUX pacueTax W B MPOPECCHOHATBLHOU NEATEILHOCTH C(hephl yIpaBICHUS
MIEPCOHAJIOM.

3. Bo3MoxHOCTh TIPUHUMATh OOOCHOBAHHBIE DKOHOMHUYECKHE PEIICHHS B Pa3IUYHBIX
00JIaCTSX JKU3HEACATEIBPHOCTH Ha OCHOBE TEOPUHM CTATUCTHKH MPU PEIICHUHM NMPAKTUYCCKUX U
UCCIIEIOBATENBCKUX 3a/1a4 B chepe YIpaBIeHUS IEPCOHATIOM.

4. B03MOXXHOCTH IPUMEHEHHUSI OCHOB (DYHKIIMOHAIBHOTO ariapara U OCHOB TEOPUH CTa-
TUCTHUKH JUIS IOCTAHOBKH W PEIICHUS 3a/1a4 aHallu3a B cepe yrpaBIeHHS TIEPCOHATIOM, KOJTUYe-
CTBEHHOT'O M KQUECTBCHHOT'O aHaM3a HH()pOpMAIUK MPU MPUHATHH YIIPABICHYCCKUX PEUICHUN U
MOCTPOSHUH MOJIENICH, ONIOCPEIYIONINX YIIPABICHUE ITEPCOHATIOM.

5. BO3MOXHOCTH TPUMEHEHHsI OCHOB TEOPUM CTATUCTHKH JUIS TIOCTAHOBKUA M pelle-
HUS 33/1a4 aHanu3a B cdepe ympaBleHHs MEPCOHATOM, KOJIWYECTBEHHOTO M KauyeCTBEHHOTO
aHanu3a WHGOpPMAIMKU TIPU TMPHHATUU YIPABJICHYCCKUX PEIICHUA W TMOCTPOSCHHH MOJICIeEH,
OTIOCPEAYIOIINX YIPABICHUE TIEPCOHATIOM.

6.2. CamocTosiTeIbHAsI padoTa 00y4YaomMXCsi

Paznen 1. Jluneiinas aareopa
Buo pabomul: n3yuenue auTeparypsl 1o TeMe, HOAr0TOBKA K IPAKTHYECKOMY 3aHATHIO.
Bonpocwel 0na noocomosku k ouckyccuu:
Uro HazbpIBaeTCs MaTpHLel — CTPOKOH (MaTpuleil - cronduom)?
JlaTh onpenenenue MaTpuiibl (B 00IIEM cliydae).
UTto Ha3bIBaETCS €IMHUYHON MaTpUIICH?
Ilepeuncante OCHOBHBIE JIMHEHHBIE ONEPAIUM Ha/l MATPUIIAMHU.
W310UTh TPUHITUIT YMHOKEHHUSI CTPOKH Ha CTOJIOCII.
W310KUTh METOAMKY HaXO0XI€HUS TPOU3BEICHNUS MATPHIL.
W310UTh METOAMKY BO3BEIICHHS MATPHUIIBI B HATYPAIbHYIO CTETICHb.
UYro Ha3bIBaeTCS ONpEAETUTENEM KBaIPAaTHOW MaTPHIIbI?
N310KUTh METOANKY BBIYHCIICHUS OTIPEIETUTENEH 2-0T0 U 3-€Tr0 MOPSIKOB.
0. ChopmynupoBaTh TeOpeMy pa3ioKeHUs! ONPEAeTUuTeNs 0 CTPOKe (CToO1y).
11. Kakue npeoOpa3zoBaHUsl MATPUI] Ha3bIBAIOTCS AIIEMEHTAPHBIMU?
12. ChopmynupoBaTh CBOMCTBA ONPEACTUTENS.
13. Yto Ha3bIBaeTCA PELICHUEM CUCTEMbI IMHEHHBIX YpaBHEHUI?
14. TlepeuncnuTh OCHOBHBIE HANMEHOBAHUS IMHEWHBIX CUCTEM B 3aBHCHMOCTH OT BHUJIA
peLIcHui.
15. Jlatp onpenenenne oOpaTHON MaTpPHIIHI.
16. Jlate onpezneneHre MUHOPY U alreOpanyeckoMy JOIMOJHEHHIO 3JIEMEHTa OIpeesu-

BOo~NoOR~WNE

TeIs.
17. M3n0XuTh METOAMKY HaXOKAEHUs 00paTHOI MaTpHibl (2 criocoba).
18. 3amucartb cucTeMy ypaBHEHHA B MATPHYHON QopMme.
19. M310:XUTh aNTOpUTM pelIeHHs TUHEHHONW CHCTEMbl MATPUYHBIM METOJIOM.
20. CdopmynupoBatsk Teopemy Kpamepa.
21. V310XHUTh METOAMKY pEIIeHUs CUCTEMbI ypaBHEHHH MeTogoM Kpamepa.
22. JlaTh ompenenieHre paHra MaTPHUIIbL.
23. V310XHUTh METOAMKY HaXOX/IEHUS paHTa MaTPHIIBI.
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[x+y—z:
12x-3z=0

x=-y=2

Haiitu
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24. Chopmynuposats Teopemy Kponekepa-Kamemmm.
25. M310XuTh METOUKY MCCIIEAOBAHUS cucTeMa MeToaoM ["aycca.
26. V3noXuTh METONMKY DELICHHS CHCTeMbl MeTojoM [aycca (mpsiMmoii m OOpaTHBII

3adauu ons camocmosmenvHoU pabomol

A:(—z 30 —4)‘31( 3 -2 1 5)
1. JlaHbI MaTPHIIBI b =3 o = -4 -1 =3 0/ Haiitu matpuny -2A +3B.

2 34
l2 —4| cosa sina 5 —2 1].
2. Borumcnuts onpegenurenu: a) 10 0l @) [—sine cosal . gy j1 23

1 2 1 2 3 0
3. Haiitu marpuny C = AB, ecnu: a) Aa(o —1)' B=(—2 0 —I); 6)A=(—2)’ o= %
(01
LT )

4. HaiiT 00OpaTHYIO K MaTpHUIIE

5. Pemuth CUCTEMY ypaBHEHUU MaTpUYHBIM crocoboMm:
RN ;‘] BJE}, .
oo L )
/3 1/4 1)2
A=|1/3 1/2 12|
6. CtpykTypHasi MaTpuiia TOProBIId TPEX CTpaH §i> 82, 53 UMEET BU/I: /3 1/4 0

COOTHOHICHNE HAIMOHAJIBHBIX JOXOO0B CTPAaH IJIA C6aJIaHCI/IpOBaHHOﬁ TOPTOBJIN.
(1 — 219 + 323 = 0,
2x + 19 — 3 = 1,

7. PemmTh CHCTEMy JIMHCHHBIX ypaBHeHHit: \ 571 ~ 2 — 223 =0.

Paznen 2. AHanuTH4eckasi reoMeTpust

Buo pabomul: u3ydenue nuTepaTypsl 10 TeMe, OArOTOBKA K IPAKTUUECKOMY 3aHATHUIO.
Bonpocul ona noocomosku k ouckyccuu:

JaTe onpenenenne BEKTopa.

Korna BeKTopb! KOJUTMHEApHBI, KOMIUIAHAPHBI, PABHBI?

N3510%1Th OCHOBHBIE CBOMCTBA JIMHENHBIX ONEPALMI HAJl BEKTOPaAMU.

Uro Ha3pIBaeTCsA NPOEKIKEN BEKTOPA HA OCh?

3anucath GOpMYIIBI IS ONIpEIeeHMs] POEKINI BEKTOpa Ha OCH CUCTEMBI KOOPAU-

arONE

JlaTh ompeeneHne CKaIIpHOTO TPOU3BEIEHHUS BEKTOPOB.

[lepeuncanTh CBOKWCTBA CKAISIPHOTO IPOU3BEACHUS.

3anucath GOpMyITy CKAISIPHOTO MPOU3BEICHUS B KOOPAHMHATHOU (hopme.

3anucatb GopMyIy A ONPEIENCHHs YIiIa MEXIY BEKTOPaMH.

10. ChopmynupoBarh ycaoBHE OPTOTOHATHLHOCTH BEKTOPOB.

11. Jlate onpezeneHusi BEKTOPHOTO IPOU3BEACHUS JIBYX BEKTOPOB.

12. Yemy paBHO BEKTOPHOE TIPOHU3BEICHUE OJTHOMMEHHBIX U Pa3HOMMEHHBIX OPTOB?
13. 3amucarb hopMyay BEKTOPHOTO IIPOU3BEIEHUS B KOOPAUHATHON Gopme.

14. 3anucars popmyny s onpeneneHus IO napauieJorpaMma, TpeyroabHHKa.
15. Jlath onpezeneHre CMEIIaHHOTO IPOU3BECHHS TPEX BEKTOPOB.

16. 3amucarpb (hopMyiTy CMEIIAaHHOTO MPOU3BEICHHS B KOOPIUHATHOW (hopMe.

17. JlekapTOBBI U MOJIIPHBIE KOOPJAMHATHI TOYKU HA TNIOCKOCTH.

18. 3ammcarp oOIIee ypaBHEHHE TTPSIMOH.

19. 3amucarb HOpMabHOE YpaBHEHUE MPSIMOM.

20. 3ammcaTh ypaBHEHHE TPSMOM C YTIOBBIM KO3 PHIIIEHTOM.

21. 3anucaTb ypaBHEHHE IPSIMOM B OTpe3Kax.

22. OOBACHUTH METOUKY TIepeXo/a OT OOIIEero ypaBHEHUS K IPYTUM BHAM YpaBHEHHH.
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23. 3anmcath GOpMYIIBI OCHOBHBIX 33/1a4 Ha IIPSIMYIO Ha TUIOCKOCTH (TOYKa Tepeceye-
HUS, YTOJl MEKAY MPSAMBIMHU, PACCTOSIHUE OT TOUYKH J10 MPSIMOM ).

24. CdopmynupoBaTh NPU3HAKH NMAPATUICTBHOCTH U MEPIIEHINKYISIPHOCTH JIBYX
HPSMBIX.

25. 3anucaTh ypaBHEHHS OKPYKHOCTHU (KAHOHHYECKOE U CO CMEIIEHHBIM IIEHTPOM).

26. 3anucaTbh ypaBHEHMsI LIMIICA (KAHOHUUYECKOE M CO CMELLIEHHBIM LIEHTPOM).

27. 3anucaTh ypaBHEHHs THIIEPOOIIBl (KAHOHUYECKOE U CO CMEIICHHBIM IIEHTPOM).

28. 3anmcaTh ypaBHEHHsI MapadoJibl (KAHOHUYECKOE M CO CMEIIICHHBIM IIEHTPOM).

29. VYkasarbh XapaKTepHbIC JUHUU U TOUYKHA KPUBBIX BTOPOTO MOPSIIKA.

30. OOBACHUTH METOAMKY IMOCTPOCHHMS ILIUIICA, TUTIEPOOIIBI U TTapaboIIbl.

31. UYro Ha3bpIBaeTCs HAMPABISAIOUIMM BEKTOPOM IPSMOIA B IPOCTPAHCTBE?

32. 3anucaTh U IPOKOMMEHTUPOBATh KAHOHUYECKUE YPABHEHUS MPSIMOM.

33. 3anmcaTh U IPOKOMMEHTHPOBATH MTAPAMETPUUYECKUE YPAaBHEHUS IPSIMOIA.

34. ChopmynupoBaTh YCIOBHS NapaIeIbHOCTH U NEPHIEHIUKYIIPHOCTH IPSMBIX.

35. 3anmcaTth 1 OOBSICHUTH pa3IMYHbIC BAPHAHTHI OOMINX YpaBHEHHH IIOCKOCTH.

36. 3anucaTh 1 IPOKOMMEHTHPOBATH YpaBHEHUE IJIOCKOCTH B OTPE3KaXx.

37. 3anmcaTh 1 IPOKOMMEHTHPOBATH YPaBHEHHE TNIOCKOCTH C YTIIOBBIM KOA(PHUIIHEH-
TOM.

38. Uro Ha3bIBaeTCs HOPMAJIBHBIM BEKTOPOM IIOCKOCTH?

39. IIpuBectu npumMepsl B3aMMHOI'O PACHOI0KEHUS ABYX INIOCKOCTEH B IPOCTPaHCTBE
(nepecedeHune, NapasIeIbHOCTh, IEPIEHINKYISIPHOCTb, YTOJ MEKY IUIOCKOCTSIMU).

40. CdopmynupoBaTh YCIOBUE NapayIeIbHOCTH MPSAMON U IIIOCKOCTH B IPOCTPAHCTBE.

41. CdopmynupoBaTh YCIOBHUE, KOTAA MPSIMast JISKHUT B ITIOCKOCTH.

42. 3anucaTh ypaBHEHHUS OCHOBHBIX ITOBEPXHOCTEH BTOPOIrO MOpsAKa, W300pa3uTh
cxemMaTu4Ho (cdepa, JUUICOU/T, TUIIEPOOTION T, TapadboIou 1, IUIHHAPUYECKUE TOBEPXHOCTH).

3adauu ons camocmosmenvHol pabomol

- =
a=(2;-1,-2) v b=(8;, -40).
1. JlaHbl BEKTOPBI
=
- - - 5 o i d
. c=2aund=b-a; c .
Haiitu: a)BexTopsl - 0)AnuHBI BEKTOPOB U ; B) CKaJSIPHBIM KBajpar
—
- -
- -
d_ (c,d); {ic:, d');
BEKTOpa  ; T') CKaJSIpHOE MPOU3BEJCHHE BEKTOPOB J1)YroJ MKy BEKTOpaMH

2. Ilyct ABCD — mapamnenorpamm. M u N — cepenunsl ero cropos (puc. 2.10). Pa3z-

-+ — i
JIOXKHUTH BEKTOP DC Bektopamu @ = AM b= AN.

Puc. 2.10
' n = 4a +5b,
o — — = — — n = ﬂ :
3. Haiitu CKaJLIpDHBIC TIPOU3BEACHUA BEKTOPOB m = 26 —3b u €CJIn
_
- - - —» I
lal=1,161=2 (a, b)= 7

4. JlaHel ~ BEpIIMHBI  TPEYTOJIbHUKA! A(_S’?’)’ B(_4’_6)’ C((},Z).
ypaBHeHue Menuansl AM , 6) BeicoTel AH |, B) HaliTi yron mexxny AM u AH.

5. Hanucarp ypaBHEHUE IIJIOCKOCTH, MIPOXOASIIEH yepes TOYKU
4(1,2,-3), B(0,1,-1), C(7,-3,5).

6. CocraBuTh ypaBHEHHE NPSIMOM, MPOXOsIeit yepe3 Touky (—8; 1) mapamieabHo
npsmoit 2x —y + 7 = 0.

Hamucate: a)
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7. Haiitn o0beM TeTpasapa, 3amanHoro BepmuHamu 4 (2; —1; 0), B (5; 5; 3), C(3; 2; —
2),D (4; 1; 2).

8. Jlokasats, uto Touku A (0; 1; 2), B (-2; 0; -1), C (-1, 5; 8), D (1, 6, 11) nexar B ox-
HOH IIOCKOCTH.

9. HaiiTi yrosn Mex Iy Iiockoctamu & 2X+4y+5=0, n a,: 2x—y+22=0.
10. Hamucath ypaBHEHHE JINHUU LIEHTPOB OKPY>KHOCTEHN
X" +y2—5x=0 51 x2+2x+y2+y:l.
11. Hanmcath ypaBHEHHE OKPYKHOCTH, eciid Touku A (—1; 4) u B (3; 2) sBnstrorcs KoH-
[IAMH €r0 TuaMeTpa.
12. Haiitu neHTp 1 paauyc OKpy>KHOCTH X2+ y2 +4x—-6y—23=0.
x oy

13. Haiitu skcueHTpucuTer 3umunca 16 25
14. HaiiTh KOOpAMHATHI [EHTPA © HAaNKWCaTh YpPaBHEHHS AaCHMITOT Tumepbo-
p1 9% —16y” +90x+32y-367=0.

15. CocTaBuUTh KAHOHMYECKOE YPaBHEHHUE 3JUTUIICA, POXOAAIIEro yepe3 Touku M (3; 2)
L2y §)
u M, ( "3/, ecnu ero (okychl JekaT Ha och Ox CHMMETPUYHO HAYaly KOOPIUHAT.

16. YcraHoBUTb, UTO ypaBHEHHS 16x% — 9y2— 64x — 54y — 161 = 0 ompenenser
runep6omy. Haiitu ee uenTp u nomsyocw.
17. TlpuBecTH ypaBHEHHE BTOPOTO MOPsAAKAa K KaHOHMYECKOMY BUAIY, Ha3BaTh M I10-

CTPOUTDH KPHBYIO: 42 +y* + 8z — 4y +4=0.

Pa3nes 3. OcHOBBI MaTeMATHYECKOI0 AHAJIU3A

Tema 3.1. BBeaenue B anau3

Buo pabomul: n3ydeHune TUTEpaTypsl 10 TEME, HOArOTOBKA K IPAKTUIECKOMY 3aHATHIO.
Bonpocwt 03 noocomosku k ouckyccuu:

YucnoBeie MHOKecTBa. Orepanuy HaJ MHOKECTBAMHU.

MHOXecTBO KOMIUIEKCHBIX uuces. Onepanuy ¢ KOMIUIEKCHBIMU YHCIaMU.

JlaTp onpenenenre TOYHbIX rpaHel MHOKECTBA.

Jatb omnpenenenue GyHKIMHM Kak 0TOOpaskeHUs] MHOKECTB.

N3noxuth criocoOsl 3agaHust PyHKINH.

N310KUTh METOAMKY HaXO0XAEHUS 00J1aCTH OIpeesieH s (PyHKIIH.

W310%1UTh OCHOBHBIE CBOICTBA (DYHKILIMU.

CdhopmynupoBats nonstTiue odparumoii pynkuuu. [IpuBectu npumepsl.

ObocHoBaTh yTBepxkaeHUEe «MOHOTOHHAsI (QYHKIUS HE MOXET OBITh NEPHOIAUIHOIN.
CrpaseuinBo 11 yrBepkJieHue «lleproauunas pyHKIUS MOXKET ObITh MOHOTOHHOM»?

10. Ilepeuncnuth MpocTeiIne deMEHTapHBIE (PYHKITUH.

11. IToctpoutsb rpaduKu NPOCTEUIINX SIEMEHTAPHBIX (YHKIUI.

12. Yro Ha3wIBaeTCS CIONKHOU (YHKITUCH?

13. Kak nHa3piBaeTcs QyHKIUS HaTypaidbHOro aprymenrta? Kak BersiauT rpaduk 3Toi
byHKIIIN?

14. OOBACHUTH TEXHOJOTHIO MOCTPOEHUS rpaduka GYHKIUU METOJIOM CIIOKEHHS.

15. Kakoe BnusiHME OKa3piBaeT Ha ToOBeAcHUE rpaduka (QYHKIUM HW3MEHEHWE 3HaKa
(BO3BEICHMM apryMEHTa B HATypaJbHYIO CTENEHb, MPUOaBIeHUE K apryMEHTy OTPHILATEIHHOIO
4Kclia) B aHAJTUTHYECKOM MPECTaBICHNUN ITON (HYHKIUH.

16. IlpuBecTH OCHOBHYIO KIacCU(PUKAIMIO (YHKIHIA.

17. TlpuBecTtu npumMepsl PYHKIHMA, 3aJaHHBIX HEABHO U TapAMETPHUUECKH.

18. IlpuBectn mnpumepsl rpaguxkoB (QyHKIUH M3 SKOHOMHUKH ((HU3UKH), OMHCATh HUX
CBOMCTBA.

19. Jlate onpenenenue npeaesa YMCIOBOM MOCIEI0BATEIbHOCTH.

20. Hatp ompeneneHue mpeenia GyHKIUN B OECKOHEYHOCTH U B TOUYKE.

©CoNo~wWNE
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21. Jlath ompenesieHne OJHOCTOPOHHETO Mpeena GyHKIUU B TOUKE.

22. Jlath ompesesieHne 0ECKOHEYHO MaJIol (hyHKITHH.

23. V3noxuTh cBOWCTBA OECKOHEYHO MAJIBIX (DYHKITHA.

24. Jlath ompesenieHne 0€CKOHEYHO OOJIBIION (hyHKITUH.

25. CdopmynupoBath TeOpeMy O CBSI3HM OCCKOHEYHO MaJbIX U OCCKOHEYHO OOJIBIIUX

byHKIHA.

26. CdopmynupoBaTh OCHOBHBIE TEOPEMBI O TIpeeax.

27. V3n0xuTh NPU3HAKU CYIIECTBOBAHUS TIpeiea.

28. U3noxuTh TEOpeMy O IEPBOM 3aMeYaTeIbHOM IpeJieNe, YKa3aTh €€ CIEACTBHUA.
29. U3noxuTh TEOpEeMy O BTOPOM 3aMeYaTelIbHOM Tpeelie, YKa3aTh €€ CICICTBUSI.
30. Kakas ¢yHKIMS Ha3pIBaeTCs HETIPEPHIBHOM B TOUKE, €€ CBOICTRA.

31. M3noxuTk cBOMCTBA (DYHKIINI, HEPEPHIBHBIX HA OTPE3KE.

32. TlpuBectu Ki1acCU(PUKAIMIO TOUYEK PA3PhIBA.

33. N3obpasuthk rpaduyecku HyHKIIMH, UMEIOIITUE Pa3PhIBbI PA3IMYHBIX THITOB.

3adauu onsa camocmosmenbHoll pa60n31bl )
2 —7n+3n—4 /17793 lim (5% — 13x -+ 5).
x—>2

1. Beraucinurs apenei: lim Jdim ) )
pedt T Y,
lim x2 4 | tim 2 —5x4 6 lim x2 lim _Cos 5x — cos 3x
x> 2x—1 ) , =3 x2—9 , X2 X — 2 , x—=>0 x2

=g

ema?

YCCKH.

li e Ve, e e -5 )
l‘I:T (x 2 J e ]in})f//l -+ sin 2x. lim ( 2% —1 ) x. 1im (cos 2x) sin? 3x
x>

, X—»00 2x+3 x=»0

)
Tema 3.2. OcHoBBI T PepeHIIHATBLHOTO HCHHUCTEHUSI
Buo pabomul: u3ydenue auTepaTypsl 110 TEME, IOJrOTOBKA K IPAKTUUECKOMY 3aHATHUIO.
Bonpocwt o3 noocomosku k ouckyccuu:

1. Jlate onpeneneHue npou3BoIHON PYHKIIMN OJTHOM HE3aBUCUMOI MEpEMEHHOM.

Kakas ¢pyHkuus Ha3bpiBaeTcs quddepeHnpyeMoi Ha IpoMexKyTKe?

N3noxuth reomeTpuyecKuil, pU3NIecKuil 1 SKOHOMUYECKUI CMBICI IPOU3BOJHOM.
Moxet nu (yHKIMS, HEpepbIBHAs B TOUKE, OBITh B 3TOM TOUke He IudpdepeHIupy-

o

Hate onpenenenue auddepennunana GyHKIUNA OJHON HE3aBUCUMOMN NePEMEHHOM.
W310XuUTh U 3anucaTh OCHOBHBIE MpaBwiia TG epeHIIIPOBAHNS.

3anucaTh TabIUILy TPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

3anucarh IPaBUIO HAXOXACHUS U depeHninana CyMmbl (IPOU3BEACHUSI, YACTHOTO).
OnucaTh TEXHOIOTHIO IPUOIMKEHHBIX BHIUMCIEHUH ¢ ToMoLIbio TuddepeHiuana.

10. Cdopmynuposars npaBuia audepeHIpOBaHUS CIOKHON 1 HESIBHON (PYHKITHIA.

11. ChopmynupoBars npasuiio nupdepeHupoBaHus QYHKIUHN, 33aHHON MapaMeTpu-

©CoNo O

12. Onucath TEXHOJIOTHIO HaXO0XJICHUA HpOPI3BOI[H01>i CTEIIEHHO-IIOKAa3aTEeIbHOM

GyHKIUH.

13. ChopmynupoBath mpaBuiia HaX0KJICHHUS TPOU3BOIHBIX BBICIIETO MOPSAKA.

14. TlpuBecTtu npuMepsl GYHKIINM, HE UMEIOIINUX MPOU3BOJIHYIO B TOUKE.

15. Yro monumarot noj 6€CKOHEYHON MPOU3BOIHON?

16. ChopmynmupoBaTh OCHOBHBIE TeOpeMbl AU hepeHInaTbHOTO NCUNCITCHUS (TEOPEMBI

0 CpeJHEM).

17. Cdopmynuposars npasuiio Jlonurans. [IpuBectu npumepsl €ro NprMeHEHUsI.
18. 3amucars ¢popmyny Teitnopa.

19. TIpuBecTH pasnoxeHUs dIeMEHTApHBIX (YHKITHH 110 hopMmyiie MakiiopeHa.
20. Hatb ompeneseHus MOHATUAM BO3pACTaHUs M YObIBaHUS (PYHKIIUH.

21. CdopmynupoBaTh TEOPEMBI 00 YCIOBUSIX BO3pACTAHUS U YOBIBAaHUS (DYHKITHH.
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. JlaTb onpeneneHue skcTpeMmyma QyHKIUH.
. CopmynmpoBaTh HEOOXOIMMBIE M JIOCTATOYHBIE YCIOBHS CYIIECTBOBAHUSA 3KC-

TpeMyMa (yHKIIHH.

24,
25.
26.
217.
neperuoa.
28.
29.

30

OOBSICHUTD MOHATHE «HAUOOJIbIIIEe U HAMEHbIIee 3HaUeHHEe (YHKIIUU Ha OTPE3KEN.
JlaTh ompesesieHre BRIMTYKIOCTH (DYHKITUH.

Uro Ha3bIBaeTCs TOUKOIO neperuda GyHKuu?

CdopmynupoBaTh yCIOBUS BBIMYKIOCTH (PYHKIIMH, YCIIOBHUS CYIIECTBOBAHUS TOUYEK

JlaTh onpe/iesieHre acCuMITOTaM rpaduka GyHKITHH.
OTbICKaHNE aCUMIITOT Tpaduka (QyHKIIHH.
. C momoIipio MOHATHIA MpUpaIieHne, MpousBoaHas, nuddepeHiuan naTh onpeaese-

HHUC cpez[HefI CKOpPOCTH BpallCHUA, MT'HOBCHHOM CKOPOCTH Bpalll€HUA, 3JIaCTUYHOCTH CIIpOCa I10
HCHEC, MPCACIIbHBIX U3ACPKCK IIPOU3BOICTBA.

3adauu ons camocmosmenvHoU pabomol

1. Beraucnuth mpou3BoaHYyIO: Y = x-log Za(tg 3X) .

2. Haiitu npon3BoAHYIO QYHKIUH: Y =

sin3x
X+1°
2 x?

3. Borunciuts Y '(0), ecom y=Xx°-e

4.

Haiitn npousBonHyo QyHKIHMM OIHOM mepeMeHHOo#. Vcnonb3ys mpaBuia BbIUKCIIE-

HHUA IPOU3BOJHBIX U Ta6JII/IIIy IMPOU3BOJHBIX 3JICMCHTAPHBIX (1)yHKHI/II>'I

1)

Cctgbx
2x*

y=26%x2 — Ttg2x, 2) y = e4* arccos3x, 3) y=

5. Haiitu Toukn nepern6a, mpoOMeKyTKH BBITYKJIOCTH M BOTHYTOCTH Tpaduka (GyHKIHH

2x2
f(x)=
6.

4x
y

4+ X2

T1+x%

Haiitn namnbGonpiiee ¥ HauMeHbIIee 3HaueHHWs (YHKIMHA Ha 3aJaHHBIX OTpPE3Kax

. [-4, 2].

Tema 3.3. OCHOBBI HHTETPAJIbHOI0 HCYHCIEHUS
Buo pabomul: n3yuenue auTeparypsl 1o TeMe, HOAroTOBKa K IPAaKTHYECKOMY 3aHATHIO.

Bo

ouhkwndE

mep.
7.
8.

TIPUMEDBI.
9.

npoCwl 07151 NOO2OMOBKU K OUCKYCCUU!

JlaTh ompeneneHne nepBooopazHoil.

JlaTb onpeesnieHre Heolpe1eIeHHOI0 HHTerpalla 1 3alicaTh €ro BhIpakeHUE.
ChopmynupoBath U 3anucaTb OCHOBHBIE CBOICTBA HEONPEAECICHHOTO HHTETpaa.
Kaxue MeTo/ipl NpUMEHSIOTCS PU HAaX0XKJIEHUU HEOIPEIEIIC€HHBIX HHTETpaJioB?
OOBSACHUTH OCHOBHBIE METOIbl MHTETPUPOBAHUS, IPUBECTU IPUMEPBHI.

OOBACHUTH METOJT HHTETPUPOBAHMSI 110 YACTSIM, 3aMucaTh (popmyity, IPUBECTH IpPHU-

OOBSACHUTD METO/1 IOJICTAHOBKH, TPUBECTH ITPUMED.
Jlatb onpenenenre NpaBUIbHON U HETIPaBUIILHON pallMOHANBHBIX Apo0ei, TPUBECTH

Ha kakue coctasmistonue mpeoOpa3yeTcst HelpaBUiibHAs palmoHanbHas aApoos? [1pu-

BCECTHU IMPUMCEDP.

10.
11.
12.
13.

BHIA.

14.

3anucath 4eThIpe BUAA MPOCTEHIINX Apo0eit pallMOHAIbHBIX (PYHKIIUA.

N3710KHUTh alTOPUTM MHTETPUPOBAHUS PALIMOHAIBHBIX (DYHKITHI.

OOBSICHUTD coJiepiKaHue cr1oco0a BHIYMCIEHUS HEOIPEIeIeHHBIX KO (OUIIMEHTOB.
BbIMoHUTE MHTErpUpOBaHKE POCTEIIel 1podH epBOro (BTOPOro, TPETHEr0)

N310XHUTh CLIOCOOBI HUHTCTPpUPOBAHUSA TPUTOHOMCTPUICCKUX (I)yHKI_II/II\/'I



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

38

N310uTh c10coObl HHTEIPUPOBAHUS PACCMOTPEHHBIX UPPALIMOHATBHBIX (DYHKIUH.
UYto Ha3bIBaeTCs ONpeAesIEHHBIM HHTErPaIoOM U Kak OH 0003HavaeTcs?

KakoB reoMerpudeckuii CMBICI ONIPEIeICHHOTO UHTErpasa’?

CdopmynnpoBaTh OCHOBHBIE CBOWCTBA OINPEIEICHHOTO HHTETpaa.

Hanwucars 1 npountats popmyiny Herorona-JleiiOnuma.

N3110%UTh OCHOBHBIE CIIOCOOBI BBIYMCIICHUS ONPEACTICHHBIX HHTETPAJIOB.

HamucaTts ¢popMymsl 1)1 BEIYMCICHHS TIOMIAIH TUIOCKON KPUBOJIMHEHHON Tpanenun
Hanucats Gpopmyny asst BBIYUCIEHUS JUIMHBI TyTH MIOCKOM KPUBOI.

Hanwucares ¢popmyiy 11 BEIYUCIEHHS 00beMa Tella BpalieHusl.

Hanucats Gpopmyny asst BBIYKMCICHUS TI0MIAAA TOBEPXHOCTH BpAILICHUSI.

Kakwue onpeneneHHble HHTETpajIbl Ha3bIBAIOTCS HECOOCTBEHHBIMU ?

Jatb onpenenenre HeCOOCTBEHHOTO UHTErpaia ¢ 0ECKOHEYHBIMU MpeIeIaMU UH-

TErPUPOBAHUS.

217.

Jatb onpenenenre HecCOOCTBEHHOT0 UHTErpaia oT PyHKIUU ¢ OECKOHEYHBIMU Pa3-

pbhIBaMU B 00J1aCTH UHTETPUPOBAHUS.

28.
29.

Mucs?

HN310XuTh MCTOAUKY BbIYUCIICHUSA HECOOCTBEHHBIX HHTCTPAJIOB.
Kakue HecoOCTBEHHBIE HWHTETPAJIbl HA3BIBAIOTCA CXOAAIIUMUCS U KAKUC paCXOaAI -

3adauu onsa camocmosmenvHol pabomol

3x+1

1. HaiiTu HeomnpeneneHHbI HHTETpall f dx

x(x -1)

j.— /(\/—? | \/::!") dz /cos Sadr

2. HaiiTu HeonpelenéHHble MHTErpajpl = Sinx +2. :

X

(@ + -

. In2 . In’:jr edr , rdx
ctg xdx - n JI_ | Ty ‘/(.1: f 1) sin 3zdx /{2;;5 t3) Inbade | cos2x

. . dx
/ctg rdz [ e* sine”dr /ra"—z:;sci;;! _/1 - T /\ffl' + ldx

r]r /(:i.’ F 1)dx
2 + dx + 13 . (2 +1)%

2 5 0

2 / dx [ dx / Vzdr
S S a2 ) 2243 ) 1+

L"""m.,

3. BerumcnuTh ompeselieHHbIe MHTErpaibl o , 0 , 2 ,

= L“""“\lqz

4. VccrnemoBaTh HA CXOAUMOCTh HHTETpAI

1

- cosxdr / x -arctgx dx

0
’

L

dx
I.E .1'_'_”‘

x (e

S. HCCJ‘IG}IOB&TB Ha a0COJIIOTHYIO U YCIIOBHYIO CXOJIMMOCTh UHTErPajbl

.[ ""‘HJJ—

cos X

Tema 3.4. ludepenumnaibHble ypaBHEHUS

Buo pabomul: u3ydeHue TuTepaTypsl 1o TeMe, OAr0TOBKA K IPAKTUUECKOMY 3aHATHUIO.
Bonpocul 0na noocomosku k ouckyccuu:

1. dats onpenenenne nuddepennuanpaoro ypasaenus (1Y) nepBoro mopsiaka.

2. IlpuBectu npumepsl 1Y B pa3auuHbIX 00JaCTAX HAYKH.

3. Kak npoBepuTth pemenne nuddepeHnnanbHOro ypaBHEHHs?

4. Yro HazwpiBaeTcs oOuMM pemenueM Y ?
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5. M3noxuth MeToANKY penieHus 3anaun Korm.

6. 3anucath ocHOBHBIE BUbI JIY C pa3fenieHHbIMH U pa3/IesoNIMMUICs TePEMEHHBIMH,
U3JI0KUTh METOJUKY UX PELIEHUS.

7. JlaTp ompejeneHre OOIMIMM U YacTHBIM perieHusM JIY nepBoro nopsaka.

8. Jlatp ompeneneHue M U3IOXKUTh METOAMKY pelieHust oxHopoanoro /1Y meporo mo-
psaaka

9. JlaTh ompenesnieHUe M H3JI0KUTh METOAUKY pelleHns JuHeHHbIx /1Y mepBoro mopsijaka
(moxcranoBka bepuymiu u meton Jlarpanxa).

10. Mate onpeznencHue U U3JI0KUTh METOJUKY PELICHUs ypaBHEHUs bepHyum.

11. [datb ompeneneHHe U U3JIOKUTh METOJUKY PELICHHs] YPaBHEHHUH B MOJHBIX Audde-
peHIanax.

12. TIpuBectu npumepsl JIY HEpa3pemeHHBIX OTHOCUTEIBHO MPOU3BOTHOM.

13. N3710XHUTh OCHOBHBIEC MOHATHUS H oTpeneneHus 1Y BBICIIUX MOPSAKOB.

14. U3noxutb MeToauKy uHTerpupoBanus /1Y, nomyckaronmx NoH>KEHUE MopsiiKa.

15. Hdate onpenenenue nuHeHOTO J1Y ¢ mepeMenHbiME KodhhuiimeHTamu.

16. 3anmcarb oHOpPOAHOE U HeoHOPOoAHOE JIY BTOpOro mopsiika ¢ nepeMeHHbIMU
KodQpUIHeHTaMU, UX OOIIUE U YaCTHBIC PEIICHUS, 1aTh MTOSICHEHUSI.

17. 3anucarp nuneliHoe ogHOpoaHOe JY BhICIIEro mopsiika ¢ MOCTOSSHHBIMU KO3 du-
LUEHTaMH.

18. M3n0oXuUTh METOIUKY MOTYYCHHS XapaKTEePUCTUUECKOTO YPABHEHHUS U €T0 KOPHEH.

19. 3anmcarh BUA YaCTHBIX U OONIMX PENICHUN JTUHEWHOTrO omHOpoaHoro JY mms pas-
JIMYHBIX KOPHEH XapaKTepUCTUYECKOIO YPaBHEHHUS.

20. Hatp ompeneneHue JTUHEHHOMY HEOHOpPOAHOMY J[Y BBICIIEro MOpsIKa C MOCTOSH-
HbIMH KO3 (pULIMeHTaMu, 3aMKicaTh 3TO YpaBHEHUE.

21. CdopmynupoBaTh TeopeMy 00 00IIEM pereHHH HeOJHOPOHOTO InHeHoro /1Y, 3a-
nucaTh o0IIee peleHne TaKoro ypaBHEeHHUS.

22. Kakumu ABYMs METOJIaMU MOXET OBITh OMpEeNIEHO YaCTHOE PEIIeHHE HEOIHOPO-
HOro JuHenHoro /IY ¢ moctosHHbIMH KO3 puneHTamMu?

23. Uro Ha3bIBaeTcs cuctemoit J[Y?

3aoauu ons camocmosmenvHou pabomoi
1. Haiitu oOmee pemenue audQepeHnanbHOro ypaBHEHUs TMEPBOrO  MOpsIKa

Y =2?yg o =y -2 ay 43y =2’

2. TIpounTerpupoBats yparerne SINX @ =y-Iny-dx=0, y>0.

« e
3. [IpouHTErpUpOBaTH YpaBHEHUE: y+xy=xy".
» r
y+y-2y=0.

4. Haiitu o01iee pernieHrue ypaBHEHHUS: 3

"+2y'+5y=0.
Haiitu ob1ee perienye ypaBHEHHUS: * d Y
y'+9y"=0.

” ’
. vi—4yv +4y=0.
HaiiTu ob1iee penienrie ypaBHEHUS: - 5 :

Pemute nuddepennmansioe ypaBHEHHE C TOCTOSIHHBIMU KO3 PHUIIMEHTaMU BTOPOTO

y' +2Y +y=e "y +1

HaiiTu o61iee penieHue ypaBHeHUS

LO~N o O

nopsaaka mMetogoMm bepnymiu (BBeneHHEM NBYX (PYHKIIMIA)
"

y' ty=tga

» .2 }?1‘-
9. Haifu o0lee pelleHne ypaBHeH s: ) (x R
10. Haiitu obriee penieHue JMHEWHOT O HEOJHOPOIHOTO ypaBHe-

wug ¥ +2Y +5y=2cosx.
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» .
11. TIpounterpupoBath quddepeHnnaaTbHOe ypaBHEHHUE y =6x+sinx
y==
12. Haiitu uactHOe pemieHne IUp(GEepEeHIIMATBFHOTO YPaBHEHUS ¥*, yuoBuerBo-
p p yp y.

*
psifolLee YCIoBusaM: ¥ lLy=2 mpu X = 1.
13. Haiitu oOmee pemenue auddepeHInanIbHOr0 ypaBHEHHS, WM PEUICHHE C 3a/laH-

y"sin'z =sin2z V" +y" =z ' = ’v’f 1+ y"

¥

HBIMH Ha4YaJIbHbIMU YCJIOBUSMHA

14. DnacTUYHOCTH 0ObEMa BAJIOBOM MPOIYKITUN 0T 00bEMA KAIMUTAJIbHBIX BIOKEHUH

Ex(y)=€+l, x>0.

X Bripakaercst hopMyIIOii: Omnpenenuts 3aBUCUMOCTh 00beMa BaJlOBOU

v

MPOAYKIIMH Y OT 00beMa KaluTaJIbHBIX BIOKCHUM Xy ecu mpu* = 2, y=ets
15. TIpenmonokum, 4To pazMep MPeUIOKEHUS CETbCKOX03IHCTBEHHOTO MPOIYKTa
(‘—l) S=2(f—|)+5p—4d_p,
rOJly €CTh (DYHKIIHSI LIEHBI B rofy: dt  a crpoc Ha ATOT MPOYKT
d
o f -OM q=r+3p+—p.
SBJIICTCS YHKITUCH IICHBI B JAHHOM romay: dt  OnpenenuThb 1IeHy paBHOBECHS,
T. €. KOTJ[a CIIPOC PaBeH MPEIOKEHHUIO: S = (.

16. Hpe,I[HOJ'IO)KI/IM, 4YTO JMHAMHUYCCKasd q)YHKI_[I/IH MMpCAJIOKCHUA TOBAPA OIIKMCBIBACTCS 3a-

d X d]
Fl x, P,_p =—f.ﬂ . d_P

dt r —Jx p dt k dt
BUCUMOCTBIO: * t5a rJe X, - 3armac ToBapa, — - TeHACHIHS (OpMHU-
poOBaHKA LCHBI, P, - ICHA TOBApa B ,I[aHHbeI MOMCHT BPCMCHHU t. Tpe6yeT051 OIIPpCACIINTL 3aBH-
CHUMOCTH IICHBI OT KOJIMYECTBA TOBApa, €CIU JTUHAMUYEcKas (PYHKIHS MPEJIOKEHUS ToBapa 0y-
ACT paBHA CKOPOCTHU YBCIMYCHHUS 3aI1aCa TOBapa.
»=3,

17. Pemmts cuctemy {J’z =y +2y,.

5 1= OM

V=N~V

18. Haiitu o01iee peieHre CUCTEMBI: {y =Nt g, peruth 3amaay Komru (0;1;0).

Tema 3.5. Paabl
Buo pabomul: u3ydenue auTepaTypsl 10 TeMe, OArOTOBKA K IPAKTUUECKOMY 3aHATHUIO.
Bonpocul 0na noocomosku k ouckyccuu:
JlaTh onpeesnieHre YucaoBoro psja.
Yo nmoHUMaeTcs MoJi CyMMOM YUCIIOBOTO psifa?
[Tpu KakuX YCIIOBHSX YUCIIOBBIE PSABI CXOIATCS U PACXOAATCS?
CdhopmynupoBaTh OCHOBHBIE CBOICTBA CXOMSAIIMXCS YUCIOBBIX PSIJIOB.
CdhopmynupoBaTh pacCMOTPEHHBIEC TIPU3HAKN CXOIUMOCTH YHCIIOBBIX PSJIOB.
JlaTh omnpeeneHne 3Hakouepe1yIoIerocst YucIoBOro psijaa.
CdopmynupoBath MpU3HAK CXOAUMOCTH JIelOHuIIa.

8. Ilpu KakuX yCIOBUSX YMCIOBOH P SIBJISETCS CXOJIAMIMMCS aOCOIIOTHO U CXOSAINM-
Csl YCIIOBHO?

9. ChopmynupoBath 1 3anucarh npusHak lanambepa ans 3HaKONEPEMEHHBIX (3HaKOYe-
PEIYIOIINXCS) YUCITIOBBIX PSIOB.

10. Mlatp onpezeneHue CTEIEHHOTO psja.

11. Yrto moHMMaeTcs MOJA CXOJMMOCTHIO CTENEHHBIX PSJOB B TOUYKE, MHTEpBAlE,
obmnactu?

12. Jlate ompeneneHne u 3amucath GOPMYIIBI pajryca, HHTepBajia U 00JacTH CXOIUMO-
CTH CTETIEHHOTO psijia.

13. Kakoii crenieHHON psijt Ha3bIBaeTCs 0000MEHHBIM?

NoakowhE
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14. 3anmcarp BeIpaxeHus 1is psagoB Teimopa u MakiopeHa.

15. TlpuBectu hopMyIsI 115 pa3IOKEHUS AIEMEHTApHBIX QYHKIIUH B psii MakiiopeHa.

16. CdopmynupoBarh 3aaauy BBIYUCICHUS 3HAUYCHUH (DYHKIMU MOCPEICTBOM CTEIICH-
HBIX psifoB. [IpuBectr mpuMepbl. 310KUTH MOPSAIOK OIICHKH TOYHOCTH MOJTy4EHHOTO pe3yJibTa-
Ta

17. Hamwmcatb psg @ypbe a1 GyHKINH, 3aJaHHON Ha OTPE3KE C TIEPUOJIOM.

18. Hammcatb Gpopmyiisl asist onpeaeneHust KodpUIIMEHTOB 3TOTO psaa.

3adauu ons camocmosmenvHol pabomol

1. Haiitu B MPOCTEHIICH dhopme o0muiA YJICH psna:
4 6 3 8 15 24
a) +-+—+..;0) ———+———+
5 9 13 5 10 17 26

I 1 I 1

+ + s
2. Haiit popmyny st obwero wiena psiga 2°3 34 45 5-6
CUMTAs, YTO KAKIBIA €ro MOCICAYIONIMA YWIEH ONMPEACISIeTCs M0 TOMY K€ 3aKOHY, IO
KOTOPOMY 00pa30BaHbl 3aIMMCAHHBIC WICHBI, U HAUTH €10 CYMMY.
i 4n+3
"I 5" - ?
3. UccnemoBaTh CXOIMMOCTH psijia A=
1 1 1
l+—+——7+...
4. Vccnenosarh CXOIUMOCTh Psza 2-3 3 32 n-3n-1
= 2n? +5
5. HccnenoBath CXOAUMOCTD psifa ni ™
1 2 n o 37n!
) —+——t.. bt 0) 3 —.

2
6. MccnenoBarh CXOAUMOCTD PSJIOB: 2 2 2" e

e
7. WccnenoBaTh psiji HA CXOOUMOCTh: 7= 3n-2 I 4

o0

3n +2n—-1 15
—_— =1+

5 BB

8. UccnemoBaTh psij HA CXOAMMOCTE: =! 2n” —n" +3n 2
L, et

9. MccnenoBarh cXoAuMoOCTh psaa  2° 32 n?

10. HccnemoBaTh CXOIUMOCTD Psijia:

— lgn - . T \/n+ J_
a ;0 —
’Emﬁz ) E*“"zn ") Z

vee s 0 .
2:6 2:6:10 Eln(n+l)
11. HccnenoBath CXOOUMOCTD psiia w010+7%

4 4.7 4.7-10 et 1
F)E o

i
w (=1)"cos—
()] 3

12. HccnemoBaTh CXOIUMOCTD Psijia: =) i nil
2 3.4 5 6 1
S e B s e el A,
13. UccnenosaTh cxomumoctb psiga 3 7 11 15 19 4n-1
14. Wccnenosath PAIBI Ha a6comoTHy10 (yCJ‘IOBHYIO) CXOJIMMOCTb:
= 3 97 a3 243 " 1,10 25
Z =] 3 =—————— . Z = ])lH] 3n-2 =l_i+lAm. Z ( 1) —_— =t ———t....
n=1 (2")' 2 24 720 ,n=1 4n —fi=1 2 13 32 n=l1 4!? -n+1 4 15 34
n+2

(x+1)"
v n-1 2
15. Haiitu 001aCTh CXOAMMOCTH psja: =03 277+

Tema 3.6. ®yHKIHHM HECKOJbKHX MepPeMeHHBbIX
Buo pabomul: n3ydeHue IUTepaTypsl 1o TeMe, HOAr0oTOBKA K MPAKTUYECKOMY 3aHATHIO.
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Bonpocwt 0ns noocomosku k ouckyccuu:
1. ®MII, obmacth ompeneneHus, JUHAN YPOBHS, YAaCTHBIC MPOM3BOIHBIC, T€OMETpPHYE-

CKHUH CMBICII.

Huddepennman GMII. I'eomerpuueckuii cmpica. CBoHCTBA.

[TpowusBoHAs CIIOKHON (PYHKIIHH.

[Ipou3BoHas 0 HaNPaBICHUIO.

KacarenbHasi m10CKOCTh 1 HOpMaJlb K IOBEPXHOCTH.

HesiBubie ¢pynkuuu F(X,y) = 0. Jloctato4ynblie ycaoBus cyiiecTBoBanus. [Ipon3BoaHast

H~own

ISl

HESIBHOU (DyHKIIHU.

1o,
X OX

7. Dxcrpemym ®MII. Heob6xommuMble B TOCTATOYHBIE YCIOBHS CYIECTBOBAHMS.

3adauu ons camocmosmenvHoU pabomol
1. HaifTu yacTHBIE IPOU3BOIHBIE IEPBOTO HOPAAKA QYHKIMU Z = X° + 2X + Y2 —3

2. Ilokazate, 4uYto QyHkmMa Z=Y- |n(X2 - yz) YIOBJIETBOPSIET  YPABHEHUIO
loz_z
yoy y*

3. HaiiTu sxcTpeMyMbl QYHKIMH JBYX MEpEMEHHBIX Z = f (X, y) .
a. 7=2X +6xy° —30x—24y. 6. z=x -V

f=4x"+yz-9

o’ f

oy

4. Haiitu rpagueHT (pyHKUUU

. 2
5. HaliTu cMemaHHyr NpOM3BOAHYIO Uit pyHKUIMN f = s x—6x7y
Pa3nes 4. DineMeHTHI TEOPUM BepOSITHOCTEM
Buo pabomul: udydenue auTepaTypsl 110 TEME, OJArOTOBKA K IPAKTUUECKOMY 3aHATHUIO.
Bonpocul ona noocomosku k ouckyccuu:
1. IlepeuncnuTh OCHOBHBIE (HOPMYIIBI KOMOWHATOPUKH.
2. V310XKUTh METOJIUKY PELICHUsI KOMOMHATOPHBIX 3a/1a4.
3. llaTh onpe/ieieHne CIIy9aifHOTO COOBITHS.

4. Z[aTB OCHOBHBIC OIIPEACIICHUS, CBA3AHHBIC C IMOHATHUEM «cnyqaﬁHoe COOBITHE) (I[O'

CTOBCPHBLIC U HCBO3MOJXHBIC C06I)ITI/I$I, COBMCCTHBIC U HCCOBMECCTHHBEIC. . )

OBITHS.

5. Z[aTI; KIIaCCUYECKOC U CTATUCTHUYCCKOC OIPCHACICHUA BEPOATHOCTHU CHy‘I&ﬁHOFO CO-

6. JlaTh reomeTpuueckoe onpeaeIeHne BEpPOSITHOCTH CITy4ailHOro COOBITHS.
7. PaccMOTpeTh OCHOBHBIE MOHATUS U (POPMYIIBI HETIOCPEICTBEHHOTO MO/ICYeTa BEPOSIT-

HOCTH CJ'Iy‘I@.fIHOl"O COOBITHSI.

I1aca.

8. CdhopmynrpoBaTh TEOPEMBI CIIOKEHUS BEPOATHOCTEH, 3amucarb (OpMyIIbl.

9. ChopmynrpoBaTh TEOPEMbl YMHOXKEHUS BEPOSATHOCTEH, 3anucaTh HOpMYIIbL.

10. CdopmynupoBaTh 1 3anucath GOpMyIy TEOPEMBI O MOTHON BEPOSATHOCTH.

11. ChopmynupoBats u 3anucath popmyny beiieca (Teopemy runotes).

12. Kakwue uCTIbITaHUS] Ha3BIBAIOTCSI TOBTOPHBIMU HE3aBHCUMBIMU?

13. 3amucars popmyny bepHynaH u 0OBSICHUTH €€ BEPOATHOCTHBINA CMBICIT.

14. 14.3anmcats u 006bIcHUTH hopMyiTy MyaBpa-Jlamnaca, naterpaibayto Gpopmyiy Jla-

15. 3anucars u 00BsCHUTH Qopmyny ¢yHkiuu Jlamnaca.

16. Jlate onpezneneHus JUCKPETHON U HETIPEPHIBHOM CIy4aliHOW BEIUYHHE.

17. CdopmynupoBath 3aKOHBI pacrpeaeNeHusl TUCKPETHON CIy4aiiHON BETUYHHBI.
18. CdopmynupoBaTh 3aKOHBI pacrpeieiIeHNs HePEPhIBHOM CiTydaifHOW BETMYHUHBI.
19. 3amucatb (popMysIbl UUCIOBBIX XapaKTEPUCTHK TUCKPETHBIX CITy4aifHBIX BETHUNH.
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20. 3anucaTtbh GOpMYIIbl YUCTOBBIX XapaKTEPUCTHK HEMPEPHIBHBIX CITYYaHbBIX BEJITHYHH.

21. Jlate ompeneneHus U 3anucaTth (GOpMysbl HAYaIbHBIX U IIEHTPAIbHBIX MOMEHTOB K-
r'o NOPSAAKA CIIy4alHON BEJIUYUHBL.

22. CdopmynupoBath U 3anucaTh GOPMYJIIbl OCHOBHBIX 3aKOHOB TUCKPETHOM CITydaitHOM
BEJIMYMHBI.

23. CdopmynupoBarh U 3amucaTh GOpPMYJIbl OCHOBHBIX 3aKOHOB HETIPEPHIBHON Ciydaii-
HOW BEJIMYHHBI.

24. 3anucaTth U OOBSICHUTH OCHOBHBIE (POPMYJIBI HOPMAIBHOTO 3aKOHA paclpeaeieHus
CIIy4aiiHOM BEJIUYUHBI.

25. 3anucath GopMyiy A BEpOSTHOCTU TOMAJaHUs CIy4yailHOW BEIHUYMHBI, pacipeae-
JICHHOH 110 HOPMAJIbHOMY 3aKOHY, Ha 3a/IaHHbII HHTEPBaJ.

26. ChopMynupoBaTh MPaBUIIO TPEX CUTM.

27. V3n0XUTh OCHOBHBIE TIOHATHS CUCTEMBI IBYX CIyYailHBIX BEJIMYUH (3aKOHBI pacmpe-
JIeJIeHUs1, YUCIIOBbIE XapaKTEPUCTUKH).

28. V3n0XUTh OCHOBHBIE MMOHATHS HOPMAJILHOTO 3aKOHA PACIIPE/ICIICHUs CIIy4aifHON Be-
JIMYUHBI HA IJIOCKOCTH.

3adauu ons camocmosmenvHol pabomol

1. B GapabGane peBosbBepa IMIECTh THE3M, M3 KOTOPHIX B YETHIPE BIIOKEHBI MATPOHBI, a
IBa mycTble. bapabaH npuBOIUTCA B IBUXKEHHE, B PE3yJIbTaTe YEro MPOTUB CTBOJA OKa3bIBACTCSA
oaHO u3 THe3 . [lociie 3TOro HaXKMMaroT CITYCKOBOM KprOYOK. Eciii THE3/10 ImycToe, TO BhICTpEna
He npoucxoaut. HalTu BepoATHOCTh TOro, YTO B PE3yJbTaTe JBYX OIBITOB: a) BBICTpETa He
MIPOU30MIET; 0) MPOM3OUAET ABA BHICTPENA; B) IPOU3OUIET XOTSI OBbI OJJMH BBICTPEI.

2. B mudt neBATHATAXXHOTO J0Ma BOLUIM TpH uenoBeka. [Ipeanonoxum, 4yTo KaskIabli
U3 HUX C PaBHOH BEPOSTHOCTHIO MOXET BBIUTH Ha JItOOOM M3 3Ta)Ked, HauMHas CO BTOPOTO.
HaiiTu BEpOATHOCTH TOrO, YTO BCE MACCAKUPHI BBIMAYT Ha OJHOM ITAXKE; YTO BCE IACCAKUPBI
BBIMIyT HA Pa3HBIX 3TAXKAX.

3. BeposTHOCTh XOTS OBI OHOTO TOMAJaHUs MPH IBYX BhICTpenax paBHa 0,84. Haiitu:
a) HauBepoOsATHElIee YUCIO MOMAaJaHUi B CEPUM U3 CEMH BBICTPENIOB U MOJAJIbHYIO BEpOST-
HOCTb; 0) 4TO BEpOsITHEE: TPU MOMNAJaHMs MPHU YEThIPEX BHICTpEIaxX WM IIECTh MONaJaHUuN
IIpY BOCbMU?

4. 189. Ctpenok A mopaxaeT MUIIEHb C BepOSTHOCTHIO 0,6 , CTpenok B — ¢ BEpPOSTHO-
ctbio 0,5 u crpenok C — ¢ BeposTHOCTEIO 0,4. CTpenku naiu 3aiim 10 MUILEHU U ABE MYyJHN 1O-
najiu B 1enb. Yto BeposiTHee: nonan crpeaok C B MUIIEHb UM HET?

5. B sAmmke necsaTh CTaHAAPTHBIX JeTajei U MATh OpakoBaHHBIX. Hayraa usBnekarorcs
Tpu Aetanu. KakoBbl BEpPOSTHOCTH TOTO, YTO CpeIu HUX: a) OAHa OpakoBaHHas; 0) aBe Opa-
KOBaHHBIX; B) XOTs ObI OJTHA CTaHJAapTHAS?

6. MmeroTcs 1Be mapTHUM OIHOPOJHBIX netaneid. IlepBas maptus cocrout u3 12 nera-
Jeil, U3 KOTOpbIX TpU OpakoBaHHBIX. Bropas mapTus coctouT u3 15 neraneil, U3 KOTOpBIX ye-
Thlpe OpakoBaHHBIX. M3 mepBoi M W3 BTOpOW MapTUU M3BJIEKAIOT Mo JBe jAeranu. Kakosa
BEPOATHOCTH TOTO, UTO CPEIN HUX HET OpaKOBaHHBIX JeTaleil?

7. B smuke 100 meraneii. Y3 mux 20 nmeraneid M3rOTOBIEHBI MEPBBIM 3aBOoAOM, 80 —
BTOpeIM. [lepBrrii 3aBox mpomsBoguT 90% xopommx neraneid, Bropoit — 80%. Haiitu Beposrt-
HOCTb TOT'0, YTO JIBE U3BJICUEHHBIEC HAay1ady AETAIN OKaKYTCs XOPOIINMHU.

8. U3 ypHsbI, comepkaieil Tpu OeIbIX W JBa YEPHBIX IIapa, MEePESIOKEHBI IBa BEIHYTHIX
HayJauy 1iapa B YpHY, COJAEpIKallylo 4eThlpe OebIX M YeThIpe YepHbIX IIapa. HaiiTu BeposT-
HOCTb BBIHYTb U3 BTOPON YpHBI O€JbIil map.

9. B kopoOke jexar JAeBATh TEHHUCHBIX MA4YeH, U3 KOTOPHIX IIECTh HOBBIX. JlJ1s mepBoit
UTPBI B3SJIM JIBa MfAYa, KOTOpbIE MOCTE UIphl BO3BpaTwiu. Jljis BTOpOW WIpbl TakKe B3SUIH
JiBa Ms4a, OKa3aBIIMecs HOBBIMU. KakoBa BEpOSTHOCTH TOTO, UTO Ul MEPBOM UIphl Opaiu aBa
CTapbIX Ms4a?
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10. [nst m3nmenuiii HEKOTOPOTO MPOU3BOJCTBA BEPOSITHOCTH YIOBIETBOPATH CTaHIAPTY
paBaa 0,96. Ilpemnaraercst ympoleHHas CHCTeMa HCIBITAaHUHN, Jaromas IOJ0KUTEIbHBIN
pe3yabTaT ¢ BepossTHOCTHIO 0,98 1y1s m3nenuid, ya0BIECTBOPSIONIMX CTAaHIAPTY, a JUIS U3JEIUH,
KOTOpbIE HE YJIOBJIETBOPSIOT CTaHAAPTY, ¢ BeposTHOCThio 0,05. Kakas BEeposSTHOCTH TOTO, YTO
U3JIeNne, BhIICpIKaBIIee UCTIBITAHNUE, YAOBIETBOPACT CTAaHAAPTY?

11. 3amana HempepbIBHas cilydaiiHas BeTM4YMHA X CBOEH IUIOTHOCTBIO pacrpeiesieHus
BepositHocTei f(X). TpeOyercs: onpenenuTh Ko3pUIMEHT A; HalWTH QYHKLIUIO pacrpeeiacHus
F(X); cxemaruuno moctpouth rpaduku ¢yukuuii f(X) u F(X); BEIYHCINTH MATEMAaTHYECKOE OKH-
JaHUE U JUCIICPCHIO X; ONPECIUTh BEPOSATHOCTD TOTO, 4TO X IPUMET 3HaUCHHE U3 UHTEpBaa (8,
b).

12. "3 16 norepelHBIX OWIETOB BBIMTPHIIHBIMU SBISIOTCS 5. KakoBa BepoOSTHOCTH
Toro, 4to cpeau 10 B3SITHIX Hayaqy OUJIETOB JBa OYAYT C BHIUTPHIIIEM?

13. B nexe pabotaror 6 MyxurH U 4 xeHmmHbL. [lo TabenbHBIM HOMEpaM O0TOOpaHbI 7
yenoBeK. HailTu BepoSITHOCTB TOTO, UTO CPer HUX 3 KEHIIUHBI.

14. CryneHT pa3bICKMBAeT HYXHYIO ()OPMYITY B TPEX CIIpaBOYHHKaX. BeposTHOCTH TOTO,
4TO 3Ta opMyiia COEPKUTCS B IEPBOM cripaBoUHMKE, paBHa 0,8, Bo BTopoM — 0,7, B TpeTbeM —
0,6. HaifTu BepOosSTHOCTH TOTO, 4TO 3Ta (hopMyJia €CTh XOTsI OBl B IBYX U3 HHX.

15. Tpoe cTpenKoB CTPENSAIOT MO OJAHON MUIICHU. BeposSTHOCTh MOpakeHUs LIeTU Tep-
BbIM u3 HUX paBHa 0,8, BTopeiM — 0,7, TpetbuM — 0,9. HaiiTu BepOATHOCTh TOpa)KEHUs IEIH
JBYMsI BBICTpEIIaMU TIPU OJTHOM 3aJIIe.

16. HaGupas HOMEp TenedoHa, aDOHEHT 3a0bUT MOCIIEAHNE TPH HUQPHI, ¥ TIOMHS JIUIIb,
4TO 3TH HU(PHI pa3Tu4Hbl, HaA0pan uX Haynady. HallTu BeposSTHOCTH TOro, YTO HAOpaHBI HYX-
HbIC TUDPBHL.

17. HaiiTu BepOSTHOCTb TOTO, YTO COOBITHE A MPOU3OHAET HE MeHee 2 pa3 B 4 He3aBU-
CHMBIX HCIIBITAaHUSX, €CIIM BEPOSATHOCTh HACTYIUICHHS COOBITHS A B OJHOM HCIIBITAHUU PaBHA
0,6.

18. Ha c6opky moctymnarot netanu ¢ Tpex aBToMmatos. [lepBeiit naet B cpeanem 98% roxa-
HBIX JeTaned, BTopoi — 99%, a Tpetuit — 97%. Halitu BeposiTHOCTH TIomaanusi Ha cOOpKy Opa-
KOBaHHOM JI€Tajii, €ClIM OHa BbIOpaHa ciy4ailiHbIM 00pa3oM, a MPOU3BOJUTEIHHOCTh aBTOMATOB
OJIMHAKOBA.

19. B nByx smmkax MMEIOTCS pajuoiaMIlbl, B MEPBOM M3 HUX 15 CTaHIapTHBIX U 2 C
OopakoMm. Bo BTopom 10 crannaptHbeix u ofHa ¢ Opakom. M3 mepBoro simmMka B3siTa Hayraj ofHa
JaMIia ¥ mepelsiokeHa Bo BTOpoi. ITocie yero u3 BTOporo simuka B3sTa Hayraj jammna. Haitu
BEPOSITHOCTH TOTO, YTO 3Ta JIaMIIa CTaHIapTHAsI.

Paznen 5. OcHOBBI MaTeMaTHYeCKOI CTATHCTUKH

Buo pabomul: u3ydenue nuTepaTypsl 10 TeMe, OArOTOBKA K IPAKTUUECKOMY 3aHATHUIO.

Bonpocul ona noocomosku k ouckyccuu:

1. M310uTh OCHOBHBIE 33J]a4l MAaTEMAaTUYECKON CTATUCTHUKHU.

2. V310XUTh OCHOBHBIE ONpesesieHns (reHepaibHas U BhIOOPOYHAs COBOKYITHOCTH, Ba-
PHAIMOHHBIN psifl, CTATUCTUYECKOE pacipe/iesieHe BEIOOPKH, MOJUIOH U TUCTOTpamMma).

3. Uto Ha3bIBaeTcs BHIOOPOUHON cpeiHel U BEIOOPOYHOM Auciepcueil ciryuyaitHoi Beu-
YUHBI?

4. Yro Ha3bIBAETCS JOBEPUTEIHHON BEPOATHOCTHIO U JJOBEPUTEIbHBIM HHTEPBAIOM?

5. JlaTb omnpesenieHne CTaTUCTUYECKON THITOTE3E.

6. N310kUTh METOOUKY NMpUMEHeHUus kputepus [IupcoHa [uisi MpOBEpPKU THIIOTE3BI O
HOPMaJIbHOM PacCIpeIeICHUH CIIy4YalHOW BEJTMYHHBI.

7. Jlath onpezneneHue 1 chopMyIHMpOBaTh CBOUCTBA KOA(PPUIIMEHTA KOPPEIIALIUH.

8. Jlatp ompejeneHre BEIOOPOYHOTO KOd(D(PHIIMEHTA KOPPEIISAIINH.

9. 3anmucarh ypaBHEHUS MPSAMBIX PETPECCUH.

10. 3amucarb ypaBHEHHUsI BBIOOPOYHBIX MPSMBIX PETPECCHH.
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11. Jlatp ompeneneHnue KOPPEIAIUOHHOTO OTHOIICHHS. OOBSCHUTH €ro BEPOSITHOCTHBIN
CMBICIL.

3adauu ons camocmosmenvHoU pabomol

1. CocraBuTh 3aKOH pacIpeleleHusl cydyaliHOM BeMWYUHbl X AUCKpeTHoro Tumna. Haii-
ti: OyHkuuio pacnpenenenuss F(X) u noctpouts e€ rpaduk; MaremaTHyeckoe OXKHIaHHE;
Hucnepcuto, cpeqHee KBapaTuueckoe oTkIoHeHne; Moay; HauabHbIi 1 HEHTpaIbHBI MOMEH -
TBI TPETHETO MOPSAKA.

X — YUCIIO0 OTKA30B pabOTHI ABYX CTAHKOB B TEYCHHE CMEHBI, €CIIM OJIMH U3 HUX BBIXOJIUT
U3 CTPOS Yalle, 4eM ApYyroi.

2. 3agaHpl MaTeMaTUYeCKOe OXKUIAaHME M U cpelHee KBaJIpaTU4ecKoe OTKIOHEHHE O
HOPMAaJIbHO pacipeeieHHON Cy4YailHOW BEJTUYUHBI X.

3. Haiftu:1) BEpOSTHOCTH TOTO, YTO X MPUMET 3HAYCHHE, NMPHHAJJICKAIIEEC WHTEPBALY
(o B) ; 2) BeposiTHOCTB TOTO, YTO AGCOMIOTHAS BETHYMHA OTKJIOHEHHUS |X— m| OKa)KEeTCs MEHbIIIE
0. m=15 o=2, a=16, =25 0o=4.

4. Pazmep nuameTtpa AeTalid 3a/aH nosieM gomycka 20-25 mm. B HekoTopoit nmaptuu ne-
Tajgel cpelHUi pa3Mmep MX AUaMeTpa OKas3alcs paBHbIM 23,2 MM, a CpelHee KBaJpaTU4YeCKOoe
orkioHeHue 1 mm. Cumras, 4To pasmMep AMaMeTpa JETald NOTUUHSETCS 3aKOHY HOPMAaJIbHOTO
pacnpeziesieHus1, BBIUMCIUTh BEPOSITHOCTh Opaka.

5. JluameTp HOJIIMITHUKOB, BBITYCKAa€MbIX 3aBOJIOM, IPEJCTABIsAET cO00Hl ciydaiiHyro
BEJIMUMHY, paclpeeiCHHYIO [0 HOPMaJbHOMY 3aKOHY C MaTEMaTHYECKUM OKUJaHUEeM 16MM u
mucnepcueit 0,16. Haiitu BepoATHOCTh Opaka MpU YCIOBHUU, YTO JJIS AMAMETpa MOAUINITHHUKA
paspemiaetcst gomyck + 0,7 mm.

6. Jlucnepcus Kaxa0il U3 TaHHBIX HE3aBUCUMBIX CIy4ailHbIX BEJIMYMH HE IPEBBILIAET 5.
Haiitu 9ncino n Takux BEIHMYWH, IPU KOTOPOM BEPOATHOCTH OTKJIOHEHHUsS CpeIHEH apupmeTnye-
CKOM CIy4alHBIX BEIMYUH OT CpeJHEeH apu(pMeTH4ecKoil MX MaTeMaTHYeCKUX OXKUJaHUi He 00-
nee, uem Ha 0,4, npeseimaer 0,85.

7. Nmeetcst 3200 He3aBUCUMBIX CIy4alHBIX BEIMYMH, JUCIIEPCUU KOTOPHIX OTPaHUYEHBI.
Kakoii nomxHa OBITH BepxXHsAS TpaHHUIA 3TUX JUCHEPCUM, YTOOBI OTKIIOHEHHE CpeaHel
apu(pMeTHYeCKON TaHHBIX CIy4alHBIX BEJIWYMH OT CpeqHel apudmeTrndeckoil ux maremarnye-
CKUX OXKMJAHWK He TpeBbIaio 1o abcomoTHON BenwmumHe 0,25 ¢ BEpOSITHOCTBIO, OOJBIICH
0,96.

8. Ilposepkoit OTK ycranoBineHo. Uto mpu MmTaMIOBKE IJIACTUHOK OpakK COCTaBISET
2%. OueHUTh BEpOATHOCTh TOTO, YTO MHpu mpoBepke naptuu B 2000 riacTUHOK OOHApYKUTCS
OTKJIOHEHHE OT YCTAaHOBJICHHOTO MPOIIeHTa Opaka MeHbIe, yem Ha 0,5%.

9. Pa3mep nuamerpa getanu 3ajaH nojiem jpomycka 20-25 mM. B HekoTopoil naptuu ne-
Tajgel cpelHUi pa3mep MX AUaMeTpa OKa3alics paBHBIM 23,2 MM, a CpelHee KBaJpaTU4YeCcKoe
orkioHeHre 1 mm. Cumras, 4To pasMep AMaMeTpa JETald NOJYMHSETCA 3aKOHY HOPMaJIbHOTO
pacnpe/iesieHus1, BBIUMCIUTh BEPOSITHOCTh Opaka.

10. Pa3mep raiiku 3agan nosnem jomycka 60-65 mMm. B HekoTopoii mapTuu raek cpeaHui
pasMmep oKazayics paBHBIM 62,8 MM, a cpeHee KBaaparudeckoe oTkiaoHeHue — 1,1 mm. Cuwuras,
YTO pa3Mep raiiky MOAYMHAETCS 3aKOHY HOPMAJILHOTO PaCIpeieI€HUs], BBIYUCIUTD BEPOSITHOCTh
Opaka 1o pa3Mepy T'aiKHu.

11. JIuameTp MOIIIMIHHUKOB, BBIITYCKAEMBIX 3aBOJIOM, IPEACTABISIET COOON CllydaiiHyro
BEJIMUMHY, paclpeAesIeHHYIO0 [0 HOPMaJbHOMY 3aKOHY C MaTeMaTHUYECKUM OKUJaHHeM 16MM u
mucriepcueit 0,16. Haiftu BeposiTHOCTH Opaka NMpH YCIOBHM, YTO JUIS JAWaMeTpa IMOALIMITHUKA
paspemraercst fonyck + 0,7 Mm.

12. Ilex BbIMyCKaeT AeTalu JBYX TUIOB. PacnpeneneHue ux JUIMHBI — HOpMaibHoe. [[ns
neraneu | tuma — matematudeckoe oxunanue pasHo 40 mm, a nucnepens — 0,25. [{ng tuna 2 —
MaTeMaTHYecKoe okuaaHue 25 mm, nucnepcust — 4. Uto BepoATHee: nonajaHue pasmepa JeTanu
tuna 1 B untepsan (38; 43) unu aeranu tuna 2 — B uHTepBa |24; 27[?
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13. JImameTtp neranei, U3roTOBJICHHBIX aBTOMATOM, TPECTABIIsACT COOON CydyalHyIO Be-
JUYHHY, paclpele]IeHHYIO 10 HOpMalbHOMY 3aKoHy. Jlucnepcus ee paBHa 4, a MaTeMaTHYeCcKoe
oxunanue — 20,5 mm. Haiitu BeposITHOCTh Opaka, eciii IOMyCTUMBIC pa3Mephl TuamMeTpa JIeTalu
IOJKHBI OBITH 20 + 3 MM.

14. Ha aBTOMare M3roTaBIMBAIOT 3aKJIENKH, JUAMETP I'OJIOBOK KOTOPBIX paclpeiessioT-
Cs M0 HOPMAJIbHOMY 3aKOHY C MareMaTHyeckuM oxujanuem 3 mm u aucrnepcueit 0,01. Kakyro
TOYHOCTH TUAMETPa FOJOBOK 3aKJIETIOK MOXHO TapaHTHPOBATh ¢ BeposTHOCThIO 0,92167

15. [eranu, U3roTOBIIEHHBIE ABTOMATOM, [0 pa3Mepy OUameTpa paclpeleistoTcs Mo
HOpMaJbHOMY 3aKOHY. I3BeCTHO, UTO MaTeMaTU4YeCKOE OXHUAaHNue paBHO 4,5 CM, a TUCIIEpCUst —
0,09. OmpenenuTh rpaHuilbl, B KOTOPBIX CIEAYET 0KHMIATh pa3Mep auameTpa JeTalid, €clid Be-
POSITHOCTH HEBBIXO/1a 3a 3TH I'paHuIlsl paBHa 0,95.

16. /InuHa U3roTOBISIEMON JNETalu MPEACTaBIsSEeT HOPMAIbHO PACHPECICHHYIO CIIydaii-
Hyto BennmunHy X. MaremaTtuueckoe OKHUJIaHHE €€ PaBHO 8 CM, a Cpe/iHee KBaJpaTUyecKoe
otkiioHeHue paBHo 0,1 cm. Onpenenuts BEpOSITHOCTh TOTO, YTO JJIMHA HayAady B3ATOM aeTaiu
OTJIMYAETCSA OT MATEMATHUECKOr0 OXKUIaHuA He Oosee, yeM Ha 0,2 cM.

17. CraHok-aBTOMAT MPOU3BOIUT BaluKU. [IpUrogHOCTH BasiuKa OMpENENSAETCS BEJU-
yiHOU ero nuamerpa X. OnpenenuTs BEPOSITHOCTh TOTO, YTO B3SITHIN Hayraj BaJIUK OKaKeTCs
TOJHBIM, €CJIH M3BECTHO, YTO CpPEeJHEe 3HaueHHE, Ha KOTOPOE HACTPOEH CTAHOK, PaBHO 25 MM,
CpelHee KBapaTUYeCcKoe OTKIOHeHHE cocTaBiiseT 0,4 MM, a JonycTUMasi BEIMYMHA OTKJIOHEHUS
pa3Mepa quameTpa BajuKa oT cpeaHero pasHa + 0,6 mm.

18. Benercs cTpennba U3 opyaus 1Mo 3aJaHHOMY HalpaBJieHuto. [lalbHOCTE MoJIeTa CHa-
psifa pacmpe/eneHa no HopMajabHOMY 3aKOHY, MAaTEMaTUYECKOE OXKHIaHHUE PABHO 3 KM, CpeJHee
KBajpaTuueckoe oTkioHeHue 0,5 kM. HaiiTu BEeposSTHOCTH TOTO, YTO BBINYLICHHBIA U3 OpyIus
CHapsJ TOMAaJeT B UHTEPBAI OT 2 10 5 KM.

6.3. Memoouueckue pekomenoayuu no camocmoameabHol padome 00yHaOUUXca u
n0020MO6KE K NPOMENHCYMOYHOI AMMmecmayuu

MeTtonnyeckue peKOMEHJAIMH 110 CAMOCTOATEIbHON paboTe COCTABIIEHBI C 1IEIBIO0 ONTH-
MU3aIUH [TpoIiecca OCBOCHMSI 00yUaroIMUMUCs Yy4eOHOro MaTepHara.

CamocTosTenbHas paboTa 00y4darolierocs HarpaBjieHa Ha yriay0JIeHHOe u3ydyeHue pasze-
JIOB ¥ TeM paboueil MporpaMMbl U MPeAnoiaraeT U3yudeHue JUTepaTypHbIX UCTOYHUKOB, BBION-
HEHUE JIOMAIlIHUX 33JaHUN U KOHTPOJIbHBIX padoT, MPOBEIECHUE MCCIEI0BAaHUN PAa3HOrO Xapak-
Tepa. PaboTa ocHOBBIBaeTCS Ha aHAIM3€ MaTepPHAliOB, MyOJMKYeMBIX B HWHTEPHETE, a TaKkKe
peasibHbIX (DaKTOB, TMYHBIX HAOIIOECHUI.

CamocTtosTenbHas paboTa oOydarolerocsi HajJi YCBOGHHEM MaTepuasa MO JUCIHUILTHHE
MOXET BBIMOJTHATHCS B UUTaTbHOM 3alie PMAT, criennanbHO OTBEICHHBIX JIJIS CAMOCTOSTEIbHON
paboThl TOMENIEHUSIX, TOCPEACTBOM HCIIONBb30BaHUS ANEKTpoHHOU Oubmmorekn u SOUOC
PMAT.

CopnepxaHue U KOJMYECTBO CAMOCTOSTENIbHOW paboThl 00yyaroIerocsi onpeaesnsercs
y4eOHBIM IIJIaHOM, METOAMYECKUMH MaTepUajaMHi U YKa3aHUSIMH MTPENojaBaTels.

Taxxe camocTosTenbHas paboTa BKIIOYAET MOATOTOBKY U aHAJIU3 MAaTEPUANIOB 110 TeMaM
MPONYIICHHBIX 3aHITHH.

CamocTtosTenpHas paboTa BO BHEAYJUTOPHOE BPEMSI BKITFOUAET:

e padoTy ¢ JEKUMOHHBIM MaTEpHUaJIOM, MPEAYCMATPUBAIOIIYIO MPOPAOOTKY KOHCIEKTa
JIEKITHM;

® yU3ydyeHue yueOHON U Hay4HOH JINTepaTyphl;

® TOUCK (TT000p) U 0030p IUTEPaATYPHhI, DJIEKTPOHHBIX UICTOYHUKOB HH(OPMAIUH 10 WH-
TUBUAYaIbHO 3aJJaHHON MpobiieMe Kypca, HallMCaHUe JI0KJIa/ia, UCCIe0BaTelbCKOM paboThl MO
3aJlaHHOM Mpobieme;

e BBINOJHEHHE 3a/1aHus 110 IPONYLIEHHON MM IIJI0XO YCBOEHHOU TeMe;

® MIOATOTOBKY K IPAKTUYECKUM 3aHSATHUSIM;
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® [IOIFOTOBKA K IPOMEXKYTOUHOM aTTECTALUH.

B 3aBucuMocTH OT BBIOpaHHBIX BHUJIOB CaMOCTOSITEIBHON pabOThl CTYAEHTHI CAMOCTOSI-
TENbHO IUIAHUPYIOT BpEMsl Ha HUX BblllOJIHEHUE. lIpesuiaraercss paBHOMEPHO pacHpelesIuTh
U3Y4YeHHE TeM Y4eOHON TUCIUIUINHBI.

7. @OH OLEHOYHBIX CPEICTB

®DOoH/ OIEHOYHBIX CPEACTB IO JUCHUINIMHE pa3paboTaH B COOTBETCTBHU C
MeroandeckuMu peKOMEHIAIUsIMU U sBJisgeTcst cocTaBHOM yacThio OIIOIL.

8. IlepeyeHb OCHOBHOI M JONOJHUTEIbHOI Y4eOHOIl JIMTepaTypbl, He00X0AUMOM
JJIsl OCBOCHMS THCHHUIIHHBI

8.1. OcHoBHas JquTEepaTypa

1. Banaun, K. B. Beicmas maremaruka: yueOnuk / K. B. bangun, B. H. Banuisikos,
A. B. Pykocyes; non o6m. pen. K. B. bannuna. — 3-e usn., crep. — Mocksa: ®JIMHTA, 2021.
https://biblioclub.ru/index.php?page=book&id=79497

2. TyranbaeB, A. A. Kypc marematuueckoro ananuza: yueOHuk / A. A. TyranOaes. —
Mocksa: ®JIMHTA, 2020. https://biblioclub.ru/index.php?page=book&id=611206

8.2. lono/IHUTEIbLHAS JTUTEpPaTypa

1. Xamunynnun, P. SI. Marematuka: 6a3oBbiii Kypc: ydeOHuk/ P. S. Xamupymius,
b. UI. I'ynusia. — 5-e u3n., nepepad. u nomn. — Mocksa: Yuausepcuter Cuneprus, 2019. https://
biblioclub.ru/index.php?page=book&id=571501

2. Maremaruka: y4. moc./ C. H. Bepuues, A. B. T'op6sim, O. E. Pomenko, E. A. Jlebene-
Ba. — HoBocubOupck: HI'TVY, 2019. https://biblioclub.ru/index.php?page=book&id=575491

9. E:xxeronHo o0HOBJIsieMble COBpeMeHHble NMpodecCHOHAIbHbIE 0a3bl JAHHBIX M
nH(}pOPMAIMOHHBIE CIPABOYHBbIE CHCTEMBI

9.1. ExxerogHo o0HOBJIsieMble COBpeMeHHbIE MPodecCHOHAIbHBIE 6a3bI JAHHBIX

1. http://www.russiatourism.ru - oduinaneHelii cait denepasbHOr0 areHTCTBA MO TY-
pu3My MHUHHCTEpCTBA SKOHOMHYECKOTO Pa3BUTHS;

2. http://www.rostourunion.ru/ - opunmaIbHbBIN CAUT OTPACIEBOTO OOBEAMHEHUS, B KOTO-
poe BXOIAT TYpONEpaTrophl, TypareHTCTBA, T'OCTUHHIBL, CAHATOPHO-KYPOPTHBIC YYPEIKIACHHUS,
TPaHCIOPTHbIE, CTPAXOBble, KOHCANTUHTOBbIE, IT-komnanuu, yueOHble 3aBenenus;, CMU, obmie-
CTBEHHBIEC U MHBIE OPTraHNU3aINH B Chepe Typru3Ma;

3. http://www?2.unwto.org/ru - odunuanbHbli caiT BceMupHON TYpHUCTCKON OpraHu3a-

1y,

4. https://www.scopus.com - PedepaTrBHas 1 cripaBoYHast 0a3a JaHHBIX PEICH3UPYEMOi
JIUTeparypsl SCOpUS;

5. https://apps.webofknowledge.com - IMonutematrueckas pedeparuBHO-OnbOIHOTrpadu-
Yyeckas 1 HayKoMeTprueckas (onbmuomerpuyeckas) 6asa qanusix Web of Science;

6. Science Alert sBisieTcss akageMUYeCKUM H3aTENIeM KYPHAIOB OTKPBITOTO JOCTYIIA.
Taxoke n3naer akajeMUUecKue KHUTH M )KypHanbl. Science Alert B HacTosiiee BpeMsi umeer 0o-
nee 150 KypHaJOB OTKPBITOTO JOCTYyNa B 00J1acTH OU3HEeca, SKOHOMUKH, HHPOPMATUKH, KOMMY -
HUKAIMH, TH)KEHEPUH, MEAULIMHBI, MATEMaTUKH, XUMUH, OOLIIECTBEHHOW M T'yMaHUTApHON Hay-
KU;

2

7. Science Publishing Group smekrpoHHass 0a3a JaHHBIX OTKPBITOTO JOCTYIa BKIIO-
qaroras B ceds Oonee 500 HaywHbIX KypHAIOB, okoio 50 kuur, 30 MarepwalioB HAay4HBIX
KOH(epeHIii B 00JacTH CTaTHCTUKH, SKOHOMHKH, MEHEIPKMEHTA, MEAarOrvKH, COIHaIbHBIX
HAyK, ICUXOJIOTHH, OMOJIOTHH, XUMHH, MEIUIMHBI, TTUIIEBOH HHKEHEPHH, PU3NKH, MATEMATHKH,
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http://www.google.com/url?q=http%3A%2F%2Fscialert.net%2Findex.php&sa=D&sntz=1&usg=AFQjCNH4N7llOO9SoAKDZHBJxiRM5kZ6EQ
http://www.google.com/url?q=http%3A%2F%2Fwww.sciencepublishinggroup.com%2Fhome%2Findex%3Bjsessionid%3D6BEFD0E9E2666E893CBD93689411E2EE.tomcat1&sa=D&sntz=1&usg=AFQjCNFDvyyPDYl2GxG2kd8Cyfm1b3i0MQ
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ANEKTPOHUKH, HMHPOPMATHUKU, HAyKe O 3allUTe TMPUPOIbI, apPXUTEKType, HHKEHEpUH,
TPaHCIOPTAa, TEXHOJIOTHH, TBOPUYECTBA, SA3bIKa U JIUTEPATYPHI.

9.2. E:xxkerogaHo ooHoBJIsieMble HHPOPMAIHOHHbIE CIIPABOYHbIE CHCTEMbI

1. Undopmarmonno-mpaBoas cucrema «[ apant». — URL: http://www.garant.ru/;

2. Uudpopmanmonno-npaBoBas cuctema «KoncynapTanT tumoc». — URL: http://
www.consultant.ru/.

10. E:xeroaHo o0HOBJIsIEMbIii KOMILJIEKT JIMIEH3HOHHOTO MPOTrPaMMHOIo odecreve-
HUS

1. Microsoft Office. MnTerpupoBaHHbIN MAKET MPUKIATHBIX IIPOTPaAMM;

2. Microsoft Windows;

3. Kopnoparusnas nadopmarmonnas cuctema «KNCy.

11. DnexkTpoHHBIE 00pa3oBaTe/bHbIE PeCypChl
1. BBC «YuuBepcurerckas 6ubdbmuoreka OHIaiH»;
2. Kopnoparusnas napopmarmonHas cucrema «KMCy.

12. Onucanue MaTepraIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOII /151 OCYIEeCTBJICHUS
00pa30BaTeIbHOIO NMpolecca Mo JUCIUNIHHE

N3yueHne nuCHUIUTUHBI 00ECTIeYnBaeTCsl B COOTBETCTBUU TpeOoBaHUsIMHU DenepatbHOTO
roCyJIapCTBEHHOI'O0 O0pa30BaTENBHOTO CTaHAApTa MO HampaBieHuio moarotoBku 38.03.03
«YnpaBJeHne MepcoHAIOM» K MaTepHaIbHO-TEXHUYECKOMY obecneueHuto. MarepuaabHO-TeX-
HUYecKoe obecreueHrue HeoOX0qUMOoe ISl peann3alii JUCIUIUIMHBI BKIIIOUAeT: yueOHbIe ayIu-
TOPUH JUIA TIPOBENICHHsI yYEOHBIX 3aHSITHUH, OCHAIICHHBIE 00OPYAOBaHHEM (CIICIIUATU3UPOBAH-
HOI MeOenbIo- ocaJouHble MecTa M0 KOJUYECTBY oOydaromuxcs; pabouee MecTo mpenojanare-
ns1; mKad, ydeOHast JOCKa, CTEHJ) U TEXHHUECKUMH CpPEICTBAaMH OOy4YeHHs (IIPOEKTOp, IKpaH,
KOMIIBIOTED).

[ToMemieHust A1 caMOCTOSTENBHOM pabOTHl OO0YYAIOLIMXCS OCHAIEHbl KOMIbIOTEPHOMH
TEXHUKOH C BO3MOXXHOCTBIO TOJIKIIOUeHHs K cetn «MHTepHEeT» M obecriedeHneM AocTyrna B
SUNOC PMAT.

PMAT o0ecrieueHa HEOOXOAMMBIM KOMIIJIEKTOM JIHIIEH3MOHHOTO U CBOOOJHO pacipo-
CTpaHseMOTr0 NMPOrpaMMHOI0 00ECIIeYeH s, B TOM YHCIIe 0T€YECTBEHHOI'O IPOM3BOJICTBA (COCTaB
omnpezeneH B .10 1 moeXuT 0OHOBJIEHUIO TPU HEOOXOAUMOCTH).

[Tpu ucnonb3oBaHUU B 00pa3oBaTEIbHOM IpoOllecce NMEeUaTHBIX U3aHUM OMOIMOTEUHBIN
(GhoH/ YKOMITJIEKTOBAaH MEYaTHBIMU M3AAHUSMH U3 pacueTa He MeHee 0,25 sK3eMIusipa Kaxaoro
U3 W3/1aHUH, YKa3aHHBIX B 1.8, HA OJHOTr0 OOy4arolerocss U3 4ucia JiMil, OJJHOBPEMEHHO OCBa-
MBAIOIIUX COOTBETCTBYIOIIYIO TUCIUIUIMHY (MOAYIb), TPOXOSIINX COOTBETCTBYIOIIYIO IPAKTH-
KY.

OO0yuaromMes obecriedeH A0CcTyn (yJaJeHHBIH TOCTYIl), B TOM YHCIE B Cilydae Mpume-
HEHUsI 3JIEKTPOHHOTO OOyUYEeHWUsI, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH, K COBPEMEH-
HBIM MpodecCHOHANBHBIM 0a3aM JaHHBIX U WH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB
KOTOPBIX OTPENENSIeTCs B 1.9 U OISKUT OOHOBJICHHUIO (TIpH HEOOXOMMOCTH).


http://www.garant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
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JlomoJiHeHUsI M M3MEHEHHsI B padoueii mporpaMme TUCHHIITHHBI
«MartemaTuka»
Ha 20__/20___yueOHblii rojx

CHGI[YIOH_II/Ie 3alrucCu OTHOCATCA K II.II.

ABTOp

3aB. kadenpoii
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