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Pabouas mporpamma AuCHHUIUTUHBEI «MaTeMaTHKa» COCTaBlieHa B COOTBETCTBUU C TPeOO-
BaHUSMU (pesiepaibHOTO TOCYJaPCTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa BBICIIEr0 00pa30BaHus
(®I'OC BO), 00s13aTeNbHBIMU TIPU peATU3alUU OCHOBHBIX MPOGECCHOHATBHBIX 00pa3oBaTellb-
HBIX MporpaMm OakanaBpuara mo HampapiieHuio moarotToBku 38.03.03 YnpaneHnue rnepcoHaioM
00pa3oBaTeNbHBIMU YUPEXKICHHUS BBICIIEro o0pa3oBaHus Ha Tepputopun Poccuiickoit dexepa-
LWH, UMEIOIIUMH F'OCYJaPCTBEHHYIO aKKPEIUTALMIO.

Pabouvas mporpamma coctaBieHa Ha OCHOBE OCHOBHOM PO eCCHOHATBLHON 00pa30BaTelib-
HOM MporpaMMbl U MpeHa3HaueHa Ui 00yJarolINXCcs 0 HAIIPABJICHUIO «YTIpaBlieHUE TIepCOHa-
JIOM» B KQ4eCTBE JUCITUIUIMHBI 00s13aTeIbHON yacTu 61oka b.1.

1. Ieau 4 321244 AUCUUIITHHBI

Lenv oucyunaunevr - dopMupoBaHue y odydaromuxcs kommnereHuun YK-1 cpenctBamu
JTUCHUIUTMHBL «MaremMaTuka» B 00J1aCTH MaTeMaTHUECKOTO OMMCAHUS MPUPOIHBIX IPOIIECCOB HA
OCHOBE IMOMCKa, KPUTUYECKOTO aHAJIM3a U CUHTE3a MoJy4yaeMoi HH(POpMAIUH, TPUMEHSISI CUCTEM-
HBIN TIOJIXOJ1 IJIs pEIIEHUS TIOCTABICHHBIX 3aj1ay.

3aoauu oucyuniunol:

1) criocoOCTBOBATH OBJIAJICHHIO OCHOBHBIMU MOHSATHSAMH MaTeMaTHKU Ha OCHOBE IOKCKA,
KPUTHYECKOT0 aHallM3a U CUHTEe3a MoJlydaeMoil nHopMaluu, IpuMeHsIss CUCTEMHBIN MMOAXO0A AJis
pelIeHus MOCTaBICHHBIX 33124 B c(hepe yrpaBieHus IIEPCOHAIOM;

2) crocoOCTBOBaTh (hOPMHUPOBAHUIO y OOYYAIOIIMXCS KYJIbTYPhl MBIILUICHHUS, CITIOCOOHO-
CTH K BOCIPUATHIO, 00O00IICHUIO M SKOHOMHUYECKOMY aHaju3y MH(GOPMAIIMK ONMUPAsCh HA MaTe-
MaTHYECKHE OCHOBBI KpUTHUECKOTO aHANIM3a M CHHTE3a MoTy4aeMoil uH(popMaluu, IpuMeHss CH-
CTEMHBII MTOJIXO/1 JUIsl PEHICHUS TIOCTABICHHBIX 3a7a4 B chepe ynpaBiIeHUs IEPCOHAIIOM,

3) co3maBaTh YCIOBHS IS Pa3BUTHS Y 00YYAIOIINXCS CIOCOOHOCTH OCYIECTBIISTD MTOKCK,
KPUTUYECKHUI aHAIHM3 M CHHTE3 WH(OPMAIMH, TPUMEHATh CHCTEMHBIN TOXO0/ JIJISl PELICHHUS T10-
CTaBJICHHBIX 3a/1a4 MMOCPEICTBOM MaTEMaTHYECKOT'0 HHCTPYMEHTAPHSI.

2. IlepeyeHpb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 JUCHHUIINHE, COOTHECEHHBIX
¢ IJIAHMPYEeMbIMH pe3yJIbTaTaMH 0CBOeHUsI 00pa3oBaTeIbHOM NPOrpaMMbl

[Iponiecc u3ydeHUs AUCUUIUIMHBI HampaBieH Ha (GOPMHUPOBAHME  CIEIYIOLINX
KOMIIETECHIIMM, MPEICTABICHHBIX B KOMIIETEHTHOCTHOW KapTe IWCLHMIUIMHBI B COOTBETCTBUU C
®I'OC BO, KOMIIETEHTHOCTHOM MOJIENBIO BBITYCKHHUKA, ONIPEACIEHHON By30M U IIPEICTaBICHHON
B OOII, u copepkaHueM TUCIUTITAHBI (MOTYJIs):

¢dbopmarum, npu-
MCHSATh CHCTEM-
HBIN TTOAXO0 IS
penieHus To-
CTaBJICHHBIX 3a-
aq

aHaM3a U CHHTE3a MpH
pabote uHpopmanuei.
VK-1.3.  Hcnonb3yer
CHUCTEMHBIN MOJXO IS
pemieHusi  TIOCTaBJICH-
HBIX 3a/1a4

Kareropus Kon u Kon u HaumeHoBaHue
KOMIIETeH- | HAMMEHOBaHHe HHIMKATOpPa Pe3yabTaTsl 00yyeHus

107071 KOMIIeTCeHIIUH AOCTH/KCHHUS

KOMIIeTeHIIUH
Cucremuoe [YK-1. Cnoco-|YK-1.1. Ocymectpiser|3HaeT TEXHOJIOIMH IOMCKa WH(pOpMa-
U KpUTHYe- |[0€H OCYILECTB-|IOMCK  HEOOXOJIUMOM |[IMU, METO/Ibl KPUTUYECKOTO aHaIu3a U
CKO€ MBIII- [JIATh OUCK, KPHU-|MH(DOpMAIUH. CHUHTE3a HMH(OpMaIUK, MPUHLHUIBI CH-
JICHHE tnyeckuit  aHa-|YK-1.2. [IpumensieT Me-|cTeMHOr0 MOJAX0/Ja B PEIIEHUU MOCTaB-
JIN3 U CUHTE3 UH-|TOABI KPUTHYECKOI'OJIEHHBIX 33]a4

¥Ymeer 0000maTh MOIydYeHHYIO B IMPO-
1ecce norcka HH(pOpMaIuio ¢ UCIOIb30-
BaHHEM METOJIOB KPUTHUYECKOTO aHAJIM3a
U CHHTE3a, NMPUMEHSTHh MPHHIIMUIIBI CU-
CTEMHOT'0 TIOJXOJa JUIS PEIICHUs TI0-
CTaBJICHHBIX 3a/1a4




Bnaneer texHonorueit mHGOpPMAIMOH-
HOTO TTOMCKa, paboThI ¢ HH(OPMAITHOH-
HBIMH WCTOYHUKAMH, HaBBIKAMU KPUTH-
YEeCKOT0 aHaji3a M CHHTE3a IOCTYIaro-
meid uHQOpMaIMK, TPUMEHEHHUS CH-
CTEeMHOTO TOJIX0JIa B PEUICHUU MTOCTaB-
JICHHBIX 3a/1a4

3. Mecto nucuuminnsl B ctpykrype OIIOII n 3tanbl popMupoBaHus KOMIIeTeH M

JucnumimHa «MaremaTuka» oTHOcUTes K oOs3arenbHo yactu OITOIL. KommereHmws,
dbopMupyemasi TMCIUIUTMHON «MareMaTukay, Takxke GopMHpYyeTcs ¥ Ha JPYTHUX dTamax B COOT-
BETCTBHH C YICOHBIM IIJIAHOM.

4, O0beM JUCHUIIMHBI H BHAbI Y4eOHOI padoThl
4.1. Ounas ¢popma o0yueHust

Bun yueOHo# padoThI Bcero| CemecTpbl
ya- | 1| 2
COB
KonTakTHasi padoTa 00y4aromuxcs ¢ npenoaaBaTtejieM, B TOM YHcJIe: 66 32 | 34
3aHsTUS JeKunoHHoro tuna (3JIT) 30 | 14 | 16
nabopatopusie padotsl (3CT (JIP)) - - -
npaktuueckue 3ansatus (3CT I1P) 28 | 14 | 14
TPYMIOBBIE KOHCYIBTAIUH, U (WIK) HHIUBUAYAIbHYIO paboTy oOyuatomuxcs| 4 2 2

C MeJaroruuecKuMy pabOTHUKAMH OpraHu3aluu U (WIK) JIMLAMU, IPUBJIEKa-
€MbIMH OpraHu3alell K peanu3anun 00pa3oBaTeNIbHbBIX IPOrpaMM Ha MHBIX
YCIJIOBUSX (B TOM UHMCIe HHAUBUAYaIbHbIE KOHCYnbTanuu) (I'K)

IPYNIOBBIE KOHCYNBTALUU MO MOATOTOBKE KYPCOBOTO IpoeKkTa (paboThl) - - -

KOHTaKTHas paboTa MpHu MPOBEICHUU MPOMEKYTOUHOHN arTecTanuu (B Tom| 4 2 2
qHCIIe TIPH OICHUBAHUU PE3YJIHTATOB KYPCOBOTO MPOSKTUPOBAHMS (BBITION-
HeHus KypcoBbIX pabot) (ITA koHT)

CamocrosiTesibHas padora odyuawuierocs (CPO), B ToM yucie 114 | 40 | 74

CPy3 - camocTosTenbHas paboTa 00yJaroerocs mpu MoAroToBke k yaeousiM| 78 | 38 | 40
3aHATHUSAM U KypCOBBIM IpoeKTaM (paboTam)

CPma - camocrosiTenpHast paboTa 00yJaromerocst Ipy MoJAroToBke K mpome-| 36 2 34
KYTOYHOM aTTecTaluu

dopmMa MPOMEKYTOUYHOI aTTecTalMu (IK3aMeH, 3a4eT ¢ OLEHKO) 3a- |Ok3a
YE€T C | -MCH
on
OO0mas TPy10eMKOCTh THCIIUIIIHHBI: YACHI 180 | 72 | 108
3a4eTHbIC eAHHHUIbI 5 2 3

4.2. Ouno-3a04Hasi popma o0yUeHHs

Bup yueOHoit padoTbl Bcero| CemecTpnl
ya- | q 2
COB
KonTrakTHasi pa6oTa 00y4aommXxcs ¢ npenojgaBarejiemM, B TOM YHcJe: 48 | 24 | 24
3aHsATHs JeKimonHoro Tuma (3JIT) 20 | 10 | 10
naboparopusie padotsl (3CT (JIP)) - - -




4

Bup yueOHoit paboThbl Bcero| CemecTpnl
ya- 1 2
COB
npaktuueckue 3anarust (3CT I1P) 20 | 10 | 10
IPYIIIOBbIC KOHCYNIbTAIUH, U (M) HHAWBUIYAIbHYIO pa0doTy oOyuatomuxcs| 4 2 2
C MMeAAroruuecKuMM pabOTHUKAMU OpraHU3aluy U (WK JTULIAMH, TIPUBJIeKa-
€MBbIMU OpraHu3alMel K peanu3aluy 00pa3oBaTeIbHBIX IPOrpaMM Ha MHBIX
yCJIOBUSIX (B TOM YMCIIe MHIUBUIyalIbHbIe KOHCYIbTanuu) (I'K)
IPYNIOBBIE KOHCYJIBTALIUU MO MOATOTOBKE KYPCOBOTO MPOEKTa (PaboThI) - - -
KOHTaKTHasi paboTa MpH MPOBEIACHUU MPOMEKYTOYHOM aTTecTanuu (B Tom| 4 2 2
YHcye MPH OLECHUBAHUHU PE3YJbTAaTOB KYpPCOBOTO MPOESKTHPOBAHUS (BBION-
HeHUsl KypcoBbIX padot) (ITA xoHT)
CamocrositesibHas padora odyuyarmerocs (CPO), B ToM uncie 132 | 84 | 48
CPy3 - camocTosiTenbHast paboTa 00yJaronierocs Npu MoAroToBke k yaueOusiv| 96 | 82 | 14
3aHATHUSM U KYPCOBBIM IpOeKTaM (paboTam)
CPma - camocTosTenpHas paboTa 00y4aronierocsi mpy MOAroToOBKe K mpome-| 36 2 34
KYTOUHOU aTTecTanuu
dopma NpoMeKYTOUHOM aTTecTannu (IK3aMeH, 3a4eT ¢ OLeHKOI) 3a- |Dk3a
YeT C | -MeH
on
OO0mas Tpy10eMKOCTb THCIIUIIIHHBI: YAChI 180 | 108 | 72
3a4YeTHbIC eNHULBI 5 3 2
4.3. 3aounas popma 00yUyeHust
Buj yueoHoii padoTbl Bcero 1 Kypc
9a- 1yC| 3C | JIC
COB
KonrakTHasi pa6oTa 00y4aommXxcs ¢ npenogaBarejieM, B TOM 24 | 8 | 12 4
yucie:
3aHsTUs JeKinoHHoro tuna (3JIT) 8 4 4
naboparopuslie padotsl (3CT (JIP))
npaxktuueckue 3ansatus (3CT IIP) 8 4 4
IpYIIOBBIE KOHCYIbTALUY, U (UIM) HHIUBUYAJIbHYIO paboTy oOyuato-| 4 2 2
IIUXCS C MEAaroru4ecKuMu pabOTHUKAMU OpraHU3auu U (Win) Ju-
LIaMH, TPUBJIEKaEMBIMHU OpTraHu3alel K peann3annu 00pa3oBaTeIbHbBIX
MpOTrpaMM Ha HHBIX YCIOBHSIX (B TOM YMCIIC HHIMBH Iy aIbHBIE KOHCYIIb-
tanun) (I'K)
IpYIIOBBIE KOHCYIbTAIUU IO TOJATOTOBKE KypCOBOI'0 MpOeKTa (pa-
00ThI)
KOHTaKTHasi paboTa MpHu MPOBEICHUH NMPOMEXYTOUHOH arrectauuu (B| 4 2 2
TOM YHCIIE TIPH OICHUBAHUN PE3YIHTaTOB KyPCOBOTO NMPOCKTHPOBAHNUS
(BBITIONTHEHUS KYpcOBBIX paboT) (ITA xoHT)
CamocrosiTesibHast padota odyuawuierocsi (CPO), B Tom unciie 156 | 28 | 60 | 68
CPy3 - camocrosTenpHass pabora oOydaromerocsi mpu noarotoske k| 143 | 28 | 56 | 59
y4eOHBIM 3aHATHUSAM U KYPCOBBIM IpOeKTaM (paboTam)
CPma - camoctosTenbHas pabota oOydaromierocst mpu moarotroske k| 13 4 9
MPOMEKYTOUHOM aTTECTALHH




Buj yueOHoit padoThI Bcero 1 Kypc
Ya- \yC| 3C | JC
COB
®opMa NPOMEKYTOUYHOM aTTecTalluM (IK3aMeH, 3a4eT ¢ OLeHKOil) 3a- |Dk3a
YerT ¢ | -MeH
on
OO01asi TPy10€eMKOCTb IMCHUILIHHBI: YaChl 180 | 36 | 72 | 72
3aYeTHbIEe eIMHUIIBI 5 1 2 2

5. Conepixkanue QM CHUNITHHBI
5.1. Conep:xanue pa3ieioB TUCHUNINHBI

HaumenoBanue
pasnesa (TemMbl)
JACHUANINHBI

Conep:xkanue pasaea (TeMbl) TUCHHILTAHBI

Pazpnen 1. Jluneitnas
anrebpa

[Tpeamer MaTeMaTHKHU U €€ POJIb B BOCHPUATHH, 000OIIEHUN U 3KO-
HOMUYECKOMY aHajIu3y MHGOpMalUH, Uil HOCTAHOBKH U pEIICHUS
3aja4d aHanm3a B chepe yrpaBiIeHHs IEPCOHATIOM, KOJTMYECTBEHHOTO
Y KaueCTBEHHOr'0 aHajlu3a MH(OpMauy MpU NPUHATHH YIIpaBIleH-
YECKHUX PEIICHUH W MOCTPOCHUU MOJETICH, OMOCPEIyIOIIUX YIIPaB-
JIeHHE TIepcoHaIoM. MaTpHIlbl U ONPEIEIUTENN: ONIPEIeIICHUs, Tep-
MUHBI 1 CHMBOJIBI, CBOMCTBA U oneparmu. O0paTHast MmaTpuia. Mat-
pUuHbIe (OPMBI, UCIOJIb3YEMbIE MIPU MOCTAHOBKE LIEJM U BBIOOpA
nyTei ee JOCTHKEeHHS B 00J1aCTH YIPABJICHUS TIEPCOHAIIOM.
B03M0OXHOCTH NpUMEHEHUs] OCHOB JIMHEHHOM anredpsl Ui mocTa-
HOBKH W pEIIeHHs 3a/a4d aHan3a B chepe yrpaBieHHs IEPCOHAIOM,
KOJINYECTBEHHOI'O U KAYECTBEHHOT'0 aHaIM3a MH(POPMAIIUH IIPU [IPU-
HSTHH YIIPABICHYECKUX PEHICHUH U TIOCTPOCHUHU MOJETIEH, ormocpe-
JYIOUIUX YIPaBICHUE NEPCOHATIOM

Pazpnen 2. Ananurnye-
CKasi TeOMeTpuUs

JInHeitHOe BEKTOPHOE MPOCTPAHCTBO. ba3uc n pa3MepHOCTh JIMHEN-
HOTO BEKTOPHOT'O NMpocTpaHcTBa. CKaNIPHOE, BEKTOPHOE M CMEILIaH-
HOC TIPOU3BCACHHUEC TCOMETPUUCCKUX BECKTOPOB. AHamnTryeckas
reoMeTpust Ha TJIOCKOCTH W B MPOCTpaHCTBe. BekTopHbie (HOpMBI,
HCIIOJIb3YyEMBIE MPHU MTOCTAHOBKE 1I€TTM U BBIOOpA MyTel ee JOCTHKe-
HUS B O0JIaCTH yMIpaBleHUs MepcoHanoM. Bo3MOXKHOCTH MpuUMeHe-
HUSl OCHOB JIMHEMHOHN anreOphl JUIsl MOCTAHOBKU M PEUICHMS 3adad
aHanuza B cdepe yrnpaBieHHs MePCOHATIOM, KOJHUYECTBEHHOTO U Ka-
YECTBEHHOI'0 aHaJin3a HMH(OpPMALMKU NpPU NPUHATUU YIpaBlIeHYE-
CKHMX PEIICHUI Y MOCTPOCHUH MOJENEH, OMOCPENYIOIUX YyIpaBe-
HUE MIEPCOHATIOM

Paznen 3. OcHOBEI Ma-
TEMaTHYECKOI0 aHa-
JIn3a

Tema 3.1. Brenenne B
aHaIN3

MHoxecTBa: onpe/esieHns, TEPMUHBI U CUMBOJIBI, ONI€paIiy, MOIII-
HocTh. OCHOBHBIE YHCIIOBBIE MHOXKeCTBa. Kiaccudukanus u reope-
THKO-MHOKECTBEHHBIN 1oaX0A. DyHKIMA OJHON NEPEMEHHOM: OC-
HOBHBIE TIOHSTHS, ONpeAeieHuss U omnepanuu. HempepbeBHOCTH
¢byukuuii. [Ipenen nocnenoBaTenbHOCTH U QYHKIUU. Brruucienue
npezenoB. Bo3MOXHOCTH NPHUMEHEHHs] OCHOB (YHKIHMOHAIBHOTO
anmapara Juid IOCTAaHOBKM M pEIIEeHUs 3aJad aHaiau3a B cdepe
yIpaBIEHUS NEPCOHAIOM, KOJIMYECTBEHHOI'O U KaU€CTBEHHOT'O aHa-
nn3a nH(GOpPMaLMU MIPU MPUHATHH YIPABIEHYECKUX PEIICHUN U Mo-
CTPOECHHUU MOJENEH, ONTOCPENYIOIUX YIIPaBICHUE IIEPCOHATIOM
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Tema 3.2. OcHOBBI
muddepeHanTbHOTo
NCYHUCIICHUA

JuddepenumrpoBanue GyHKIUN (CMBICIBI TIPOU3BOIHON, TPaBUIIA,
tabnuna, muddepennman). Mccneqopanne (yHKIUA C TTOMOIIBIO
npou3BogHON. [Ipumenenne npousBoaHon. Bo3mMokHOCTH mpuMe-
HEHMsI OCHOB AU depeHnanbHOro UCUUCIIEHUs AJIs TIOCTAHOBKH U
peleHns 3a7a4 aHan3a B chepe yrnpaBiIeHHs IEPCOHAIOM, KOJINYe-
CTBEHHOT'O U KAQ4E€CTBEHHOI'O aHaIN3a MHPOPMALUU NPH MPUHATUU
YIPaBIECHYECKUX PEIIEHUH W IOCTPOEHUU MOJENEH, Onocpenyro-
IIMX YIPABJIECHUE IEPCOHATIOM.

Tema 3.3. OCHOBEBI HH-
TErpajbHOro NCYHCIIe-
HUS

[TepBooOpasHast GyHKIMS M HEONPEACICHHBI UHTErpall, CBOWCTBA
MHTErpayia, METOAbl MHTerpupoBaHusa. ONpeesIeHHbI HHTErpa,
HecoOCTBEHHbIE MHTerpaibl. [IprMeHeHne OnpenesieHHOro WHTeE-
rpasia. Bo3MOXXHOCTH IPUMEHEHHsI OCHOB MHTErpaIbHbIX (hOpM AJIs
MOCTAaHOBKM U PELICHMA 33Jad aHaiu3a B cdepe yrnpaBleHUs Tep-
COHA-JIOM, KOJINYECTBEHHOI'0 M KA4eCTBEHHOI'0 aHajau3a MH(opma-
LMY IIPYU IIPUHATUH YIIPABICHYECKUX PELICHUI U ITIOCTPOECHUN MOJIE-
JI€H, OIIOCPENYIOUINX YIIPABICHHUE IEPCOHATIOM

Tewma 3.4. luddepen-
[UATbHBIC YPABHCHUS

[Tousatue nuddepeHuuanbHOro ypaBHeHus. 3a1auu, IPUBOASIIIE K
g depeHraIbHbpIM ypaBHeHHsIM. O01iee 1 9acTHOE perieHue. 3a-
nauya Komm. Teopema cyliecTBOBaHUS U €JUHCTBEHHOCTH PEIIEHUS
3agaun Ko s nuddepenmansaoro ypasHenus. Juddepenmm-
JIbHBIE YPAaBHEHUS C Pa3JeNIAIOLUMU NTepeMeHHbIMU. OTHOPOIHbIE
g depeHIraIbHbIe ypaBHEHUS IEPBOTO NOpsiiKa. Y paBHeHUs bep-
Hysu. JIuneiinsle nuddepennmanbable ypaBHeHus 1 nopsaka. Ju-
HEHBIE OJTHOPOJHBIE U HEOTHOPOIHBIE MU(PepeHIINaIbHbIE ypaB-
HEHMsI N-Tro MopsijiKa ¢ NOCTOSHHBIMU K03 duimentamu. Bo3moxk-
HOCTH TIPUMEHEHUSI OCHOB Teopuu auddepeHnnanbHbIX ypaBHEHUH
1 GOpM JUIs TOCTAHOBKH U PELICHHUs 334 aHajiu3a B cepe yrnpas-
JIEHHs NEPCOHAJIOM, KOJIMYECTBEHHOIO U KAa4EeCTBEHHOI'O aHalu3a
uHGOpMAaLY NIPU IPUHATUH YIIPABIEHYECKUX PEILIeHUH U mocTpoe-
HUM MOJIENIEH, OOCPENYIOIUX YIIPABICHHE NEPCOHATIOM.

Tema 3.5. Paabl

Yucnossle psiibl (OCHOBHBIE OHATHUS U TEOPEMBI O CXOJMMOCTH, J10-
CTaTOYHbIE MPU3HAKU CXOJUMOCTH PSJIOB C MOJIOKUTEIBbHBIMU YJie-
HaMM, 3HaKouepeayroumecs paasl 1 npusHak JleiiOHua, 3HaKore-
pPEMEHHBIE PsJIbl, A0COTIOTHAS U YCIOBHAsA CXOUMOCTD). DYHKIIHMO-
HalbHbIE Psiibl (ompeaeneHue (YHKIMOHAJIBHOIO psna, o01acTh
CXOMMOCTH (PYHKIIMOHAIBHOTO psifia, paBHOMEpPHAas CXOJUMOCTh
(GYHKIIMOHAIBHOTO PsJia, CBOMCTBA (YHKIIMOHATIBHBIX psifoB). Cte-
NIEHHBIE PsI/bl (OIpeieNieHre CTENEHHOro psijia, TeopeMa Abens, Me-
TOJIbI HAXOXK/IEHUSI UHTEpBaJla CXOJUMOCTH CTEIIEHHOTO psjia, AUd-
(depeHIpoBaHNEe U UHTEIPUPOBAHUE CTETIEHHBIX PAIOB, pasJioxkKe-
Hue (QyHKIUH B CTENEHHbIE psizibl). Bo3MoXkHOCTH TpUMeHEeHUs oc-
HOB TE€OPHUHU PSIOB [JIs MOCTAHOBKM M PELIEHUS 3aJad aHalu3a B
cdepe ympaBieHUS NEPCOHAJIOM, KOJMYECTBEHHOTO U KayeCTBEH-
HOT'O aHaJIM3a UH(GOPMAIUU MIPU MPUHATUH YIIPABICHUECKUX pellie-
HUM ¥ TOCTPOCHUH MOJIETIEN, OTIOCPETYIOIINX YIIPABIECHUE TEPCOHA-
JIOM.

Tewma 3.6. ®yHK1IMHN
HECKOJIbKUX MIEPEMEH-
HBIX

OYHKIIMY HECKOJIBKUX MEPEMEHHBIX: OCHOBHBIE TIOHATHS U ONIpEe-
JIEHUS], IPEAEN, HENIPEPBIBHOCTh. YacTHBIE MPOU3BOIHBIE. [ pagueHT.
[Ipow3BogHast MO HAMPaBICHUIO. DKCTPEMYM. Y CIOBHBIN JKCTpe-
MyM. Meron MHoxuTenen Jlarpanka. Bo3MOXHOCTH NpUMEHEHUS
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(GYHKUINH HECKOJIBKHUX MTEPEMEHHBIX [T IOCTAHOBKU M PELICHUS 3a-
Jla4 aHaln3a B cdepe yrnpaBieHHs IEPCOHATIOM, KOJTMYECTBEHHOTO U
Ka4eCTBEHHOT'O aHainM3a MHPOPMALUU TIPH NPUHATHH yIpaBlIcHYE-
CKHMX PEIICHUI U MOCTPOCHUM MOJIENEH, ONOCPEAYIOIINX YIpaBIIe-
HUE MIEPCOHATIOM.

9 |Paszmen 4. DieMeHTHI
TEOPHUH BEPOSATHOCTEN

CrnyuaiiHblie cOOBITHS: OTlepalluu, BEPOSATHOCTb, OCHOBHBIE TEOPEMBI.
[ToBTOpHBIC HE3aBUCUMBIC UCTIBITaHUS. CITyqdaifHbIC BEJTMYUHBI: YHC-
JIOBBIE XapaKTEPUCTUKH, OCHOBHBIE 3aKOHBI PACIIpeICTICHHUS.
B03MOXHOCTH PUMEHEHHS BEPOSTHOCTHBIX ACTIEKTOB IPUMCHCHHUS
MaTeMaTUKH JUIsl IOCTAHOBKU M PELIEHUS 3a/lad aHaiuza B cdepe
yIpaBIeHUS IEPCOHAIOM, KOJIMYECTBEHHOT'O U Ka4eCTBEHHOTO aHa-
nu3a nHGOpPMalUU IPU MPUHATHH YIPABIEHYECKUX PEIICHUN U Mo-
CTPOCHUU MOJEJICH, OTIOCPENYIOIINX YIIPABICHUE IIEPCOHATIOM.

10 |Pasnen 5. OcHOBEI Ma-
TEMATUYECKOMN CTATHU-
CTHUKHA

HampaBnenus uccienoBaHuil B MaTEMaTUYECKOM CTaTUCTUKE. Mo-
JIeNId B MaTeMaTU4eCKOM cTatucTuke. I'eHepanbHas COBOKYITHOCTb,
BbIOOpKA, TEOpeTHYECKasl U 3MIUpUYecKas (PyHKIHUU paclpenese-
HUs. ToyeuHble OLIEHKH [TapaMeTPOB PACIpeIesICHUsS: METO/] MaKCHU-
MabHOro mnpasponofodus (mMeron duinepa) U METOJ MOMEHTOB
(metox Ilupcona). AnropuT™M 0HO(PAKTOPHOTO U ABYX(AKTOPHOTO
JUCIIEPCUOHHOIO aHanu3a. JlomycTUMOCTh NPUMEHEHUsl CTaThye-
CKUX METOJIOB MaTEMAaTUKU U CXEMBbl TUCIIEPCUOHHOIO aHAJIN3a JJIs
MOCTAaHOBKH W PEIICHUS 3a/1a4 aHAJIM3a B cepe yIpaBIeHUs IepCco-
HAJIOM, KOJIMYECTBEHHOI'0 U KayeCTBEHHOI'O aHajlu3a MHPOpMaLuu
IPY IPUHATUH YIPABICHUECKUX PEIICHUH M TTOCTPOCHUHU MOJIEIeH,
OIOCPEAYIOIINX YIPABICHUE IIEPCOHAIIOM.

5.2. Pa3nesnsl JUCHUILIMHBI 1 BUALI 3aHATHH
5.2.1. Ounas ¢opma o0y4eHus

1 cemecmp
®opmu-|Bcero| Konrakrnas paéorac |CPO
HaumenoBaHue pa3aesioB M TeM JUCHHU- | pyeMasi (4acoB| o0Oy4arommmucs (4ac.)
ITUHBI Komie- Hroro B TOM YHCJIE
TeHIHs 3JIT |3CT |3CT [TK
(JIP)|(ITP)| /
ITA
Paznen 1. Jluneitnas anrebpa VK-1 12 4 2 2 8
Paznen 2. AHanuTHuYecKas reOMETpHUsI YK-1 12 4 2 2 8
Paszgen 3. OcHoBbI MaTemaTnueckoro ana-| YK-1 42 20 | 10 10 22
m3a
IpyNIOBbIE KOHCYNbTAaUUU, U (WiK) uaau- | YK-1 2 2 2
BUJyaJIbHYIO paboTy 00y4aromuxcs ¢ me-
JarorH9ecKUMHU pabOTHUKAMHU OpTaHu3a-
WY U (MITH) JTMLAMH, TPUBJIEKaeMbIMH Op-
raHW3aluel K peanu3anun 00pa3oBaTelb-
HBIX NIPOTPaMM Ha UHBIX YCIOBHUAX (B TOM
YHCIIe WHANBHyaTbHBIC KOHCYITBTAITUH )
(I’K)
dopmMa MPOMEKYTOUHON aTTECTAIIUN VK-1 4 2 2| 2
(3auer c oreHKO)
Bcero yacos 72 32 | 14 14 | 4 | 40




2 cemecmp
®opmu- (Becero| KonraktHas padorac | CP
HaumeHoBaHue pa3/ieioB M TeM JUCUHU- | pyeMasi | ya- | o0Oyyarommumucs (uac.) | O
TUIMHBI KoMmIe- | coB | Mror B TOM YHCJIE
TeHUUs o |3JI|3CT|3CT|T'K
T |(JIP|[(TIP| /
) | ) |HA
Paszngen 3. OcHOBBI MaTEMAaTUYECKOTO aHa- YVK-1 14 6 4 2 8
nu3a Tema 3.6. @yHKIIUM HECKOJIBKUX IEepe-
MEHHBIX
Paznen 4. DnemenTsl Teopuu BeposTHocTel | YK-1 28 12 | 6 6 16
Pasngen 5. OcHOBBEI MaTeMaTnueckoil cratu- | YK-1 28 12 6 6 16
CTHUKH
TPYIIIOBBIC KOHCYJIbTAIlUU, U (WJIH) WHIUBH- YK-1 2 2 2
NyanbHY0 paboTy 00YJaroIIUXCsl C MeIaroru-
YECKUMH paOOTHUKAMU OpraHu3aIuy 1 (MJIn)
JUIAMH, TIPUBJICKACMBIMU OPTaHHU3AINCH K
peanu3aiu 00pa30BaTeNIbHBIX MPOrPaMM Ha
WHBIX YCIOBHSIX (B TOM YHCIIC HHIUBUYaJTh-
Hele koncynpranun) (I'K)
dopma NpoMeKyTOUYHOI aTTeCTANNH VK-1 36 2 2| 34
(3K3aMeH)
Bcero yacos 108 | 34 | 16 14 | 4 | 74
5.2.2. O4Ho-3a204Has (popMa 00ydeHHs
1 cemecmp
®opmu-|Bcero | KontakTHas padora c 00y-| CPO
HaumeHoBaHue pa3esioB U TeM THCIH- | pyeMasi | 4acoB yamumucs (4Jac.)
IJTUHBI Kromie- Hroro B TOM YHCJIIE
TeHUHA
3JIT|3CT | 3CT |T'K/
(JIP) |(TTP) TTA
Paznen 1. Jluneitnas anrebpa VK-1 21 3 1 2 18
Paznen 2. Ananutndeckasi reoMeTpHs YK-1 21 3 1 2 18
Pasnen 3. OcHOBEI MaTeMaTHyeckoro aa-| YK-1 60 14 8 6 46
m3a
IPYNIOBbIE KOHCYNbTAUHU, U (MaH) nHau- | YK-1 2 2 2
BUJyaJIbHYIO paboTy 00yJaromuxcs ¢ me-
JarOTMYECKUMU PAaOOTHHKAMH OpraHu3a-
WU ¥ (UJIH) JTUIAMH, TPUBIIEKAEMBIMH Op-
raHW3aluel K peanu3anu 00pa3oBaTelb-
HBIX TIPOrpaMM Ha MHBIX YCIOBUSX (B TOM
YHCIIe MHIUBUIYAIbHBIC KOHCYIIBTAITUH )
I'K)
dopmMa MPOMEKYTOUHON aTTECTAIIUN YVK-1 4 2 2 | 2
(3a4eT ¢ OlIeHKOM)
Bcero yacos 108 | 24 | 10 10 | 4 | 84




2 cemecmp
®opmu-|Bcero| KonrakTHas padorac |CPO
HaumeHoBaHuUe pa3ieioB U TeM JUCHH- | pyeMasi [4acoB| oOy4aromumucs (4ac.)
IIMHBI KOMIIe-
Uroro B TOM YHCIIE
TeHIHA
3JIT |3CT |3CT |TK
(JIP)|(ITP)| /
ITA
Paznen 3. OcHOBBI MaTEMaTUUYECKOTO VK-1 6 4 2 2 2
ananu3a Tema 3.6. ODyHKIIMU HE CKOJIBKUX
MIePEMEHHBIX
Paznen 4. DnemenTsl Teopuu BeposTHo- | YK-1 14 8 4 4 6
CcTel
Pa3znen 5. OcuoBel MaTeMaTuueckoit cra-| YK-1 14 8 4 4 6
TUCTUKU
IpYNIOBbIE KOHCYNbTALUHU, U (W) uHIu- | YK-1 2 2 2
BUIyaJIbHYIO paboTy 00yYaronuxcs ¢ me-
JarOrMYeCKUMHU PaOOTHHKAMK OpraHu3a-
WU ¥ (UIIH) JTUIAMH, TPUBIIEKAEMBIMH Op-
TaHU3aIeH K peanu3aiui 00pa3oBaTeib-
HBIX IPOrpaMM Ha MHBIX YCIOBUSX (B TOM
YHCIIC MHIUBUIYAbHBIC KOHCYJIBTAIUH )
I'K)
dopma NpoOMEKYTOUHON aTTecTalluu YK-1 36 2 2 | 34
(9K3amen)
Bcero uaco 72 24 | 10 10 | 4 | 48
5.2.3. 3aounas ¢opma o0yueHus
Ycemanosounas ceccusn
®op- |Bcero |[Konrakthasi padora c 00y-| CPO
HaumeHnoBaHue pa3aeioB U TeM JUCHHU- |MHpYe-|4acoB yaomumucs (dac.)
TJIMHBI mast
Utoro B TOM YHCIIe
KOMIIe-
TeHLHHA 3JIT |3CT |3CT 'K/
(JIP) |(TTP) [TTA
Pa3nen 1. JIunelinas anre6pa YK-1 1 1
Paznen 2. AHanuTHYeCKast TEOMETPHUS YK-1 1 1
Paznen 3. OcHoBBl MaTemartuueckoro ana- YK-1 | 20 4 2 2 16
3a
TpYNIOBBIE KOHCYNbTALNUU, U (UIH) nHAUBU- | YK-1
TyalIbHYI0 paboTy 00yJaromuxcs ¢ meaaro-
FUYEeCKUMH PaOOTHUKAMU OpPTaHU3AINH U
(unm) TUUAMu, MPUBJIEKAeMbIMU OpraHU3a-
[uel K peaau3anuu 00pa3oBaTeIbHBIX MPO-
rpaMM Ha WHBIX YCJIIOBUSAX (B TOM YHCIIC WH-
muBUyanbHble KoHCYnbTanmn) (I'K)
Dopma MPOMEKYTOUHOM aTTECTALUHI YK-1
(9K3aMeH, 3a4eT C OIEHKOM, 3a4eT)
Bcero yacos 36 8 4 4 28




3umnan ceccusn
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®op- |Bcero|KonrakTHas padora ¢ 00y-| CPO
HaumeHoBaHue pa3/iesioB M TeM JUCUU- |MHUPYe-|4acoB qaimumucs (Jac.)
TUIMHBI mast
KOMIIE- Hroro B TOM 4YHCIIE
TeHUus 3JIT |3CT |3CT [I'K/
(JIP) | (ITP) [TTA
Paznen 3. OcHoBBI MaTeMaTuueckoro ana- | YK-1 | 12 2 1 1 10
nmu3a Tema 3.6. ODyHKIIMU HE CKOJIBKUX TEepe-
MEHHBIX
Paznen 4. DneMeHTH TEOPUU BEPOSITHO- YK-1 | 22 2 1 1 20
cTen
Paznen 5. OcHoBel MaTeMaTuueckoi cta- | YK-1 | 30 4 2 2 26
TUCTUKU
FPYIIOBbIE KOHCYIbTALNHU, U (UIK) UHAUBU- | YK-1 2 2 2
MyaabHYyI0 paboTy 00yJaronuxcs ¢ mneaaro-
FUYeCKUMH PaOOTHUKAMU OPTaHU3AINH U
(unu) TUUAMU, IPUBJIEKAEMBIMU OpraHU3a-
el K peaau3aini 00pa3oBaTeIbHBIX IIPO-
FpaMM Ha UHBIX YCJIOBUAX (B TOM UMCIIE UH-
nuBUayanbHble KoHCYnbTanun) (I'K)
Dopma NPOMEKYTOUHOU aTTECTAlUU YK-1 6 2 2| 4
(3adet ¢ oLEeHKOM)
Bcero yacos 72 12 4 4 | 4| 60
Jlemusan ceccusn
®op- |Bcero |[Konrakthasi padora c 00y-| CPO
HaumeHnoBaHue pa3aeioB U TeM JUCHHU- |MHpYe-|4acoB yaomumucs (dac.)
TJIMHBI mast
KOMITe- Utoro B TOM YHCJIE
TeHLHHA 3JIT |3CT |3CT 'K/
(JIP) |(TTP) [TTA
Pasnen 1. JIunelinas anre6pa YK-1 8 8
Paznen 2. AHanuTHYECKasi TEOMETPUS YK-1 8 8
Paznen 3. OcHoBBI MaTemaTtuueckoro ana- YK-1 | 19 19
Tr3a
Paznen 4. DneMeHTBI TEOPUM BEPOATHO- YK-1 | 12 12
cTei
Paznen 5. OcHoBBI MaTeMaTnueckoi cta- | YK-1 | 12 12
TUCTUKU
FpYNIOBbIE KOHCYIbTALUU, U (UIH) uHAUBHU- | YK-1 2 2 2

yanbHyI0 paboTy 00yJaromuxcs ¢ neaaro-
FHYECKUMH paOOTHUKaMU OpTraHU3aIiN U
(MM) TMLAMU, TPUBJIEKAeMbIMU OpTraHU3a-
el K peaau3aini 00pa3oBaTeIbHBIX TIPO-
IpaMM Ha UHBIX YCJIOBHUAX (B TOM YHCIIE UH-
uBuayanbHble KoHCYnbTanun) (I'K)
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DopMa NPOMeKyTOYHOM aTTecTaluu YK-1 | 11 2 21 9
(3K3aMeH)
Bcero yacos 72 4 4 | 68

6. KonTakTHas U caMocTOsITe/IbHAS padoTa 00y4aommuxcsi

KonTaktHas pabota mpu mpoBeleHUU yYEOHBIX 3aHATHH MO JUCHMILIUHAM (MOIYIISIM)
BKJIIOYAET B ce0s: 3aHATHUS JICKIIMOHHOTO THIIA (JICKIIUH U UHBIE y4eOHbIC 3aHATHS, TIPEAyCMaTPH-
BaloI[Me MPEUMYIIECTBEHHYIO Niepeauy yueOHoi npopmanmuu neaarorndeCKuMu paboTHUKaMU
PMAT u (unm) nunamu, npusiekaemMbiMu PMAT k peanuzanuu o0pa3oBaTeNbHBIX IPOrpaMM Ha
MHBIX YCIOBUSX, 00yJaromMMes ) U (W) 3aHATHS CEMHUHAPCKOTO TUTIA (CEeMUHAPBI, TPAKTUYECKUE
3aHATUS, IPAKTUKYMBI, JIAOOPaTOPHBIE paOOTHI, KOJUIOKBUYMbI U MHBIC aHAJIOTHYHBIC 3aHITHA), U
(w1 TPYIIOBBIE KOHCY/IbTAIIMH, U (MJIM) WHIUBUIYAIbHYIO Pab0Ty 00yJaronuxcs ¢ neaaroru-
yeckumu pabotHukamu PMAT u (wim) numamu, npusiekaembiMu PMAT k peanuzamnuu o06paso-
BaTEJbHBIX POTPAMM Ha UHBIX YCIOBUAX (B TOM YKCJIE UHIUBUyaIbHbIe KOHCYIbTAIINH).

3aHATHS JEKIMOHHOIO TUIIA MPOBOJATCS B COOTBETCTBUU C OOBEMOM U COJAEPIKAHUEM,
IIPEJICTaBICHHBIM B Ta0JHIle pa3jena S.

[Tpu npoBeaeHnU y4eOHBIX 3aHATUN IO JUCHUIUIMHE 00ECTIeYMBAETCs pa3BUTHE y 00yUa-
IOIUXCS HaBBIKOB KOMaHJHOU pabOThl, MEXINYHOCTHON KOMMYHUKAILIUW, IPUHSITUS PEIICHUH,
JTHUIEPCKUX KAa4eCTB (BKJIIOYAsi P HEOOXOAUMOCTH MPOBEICHIE HHTEPAKTUBHBIX JICKIUH, TPYI-
MOBBIX JUCKYCCUH, POJIEBBIX UTP, TPEHUHI'OB, aHATU3 CUTYallMi 1 UMUTALIMOHHBIX MOJIeJeH, co-
JepKaHue AUCLUUILIMHBI (MOJYJIsl) COCTABJIEHO Ha OCHOBE PE3YyJIbTaTOB HAYUHbIX MCCIIEI0BAaHUM,
npoBoauMbIX PMAT, B TOM 4yuclie C y4eTOM PETHOHATBHBIX 0COOEHHOCTEH MpodeccuoHaIbHON
JESTEIIbHOCTH BBIITYCKHUKOB M MOTpeOHOCTEH paboToaareneii).

6.1. 3aHATHA CEeMHMHAPCKOro THNAa (CeMUHAPbI, MPAKTHYECKHEe 3aHATHUS, MPAKTH-
KYMBbI, J1Ia00paTOpHbIe padoThl, KOJJIOKBUYMBI U JIP.)

Pa3znen 1. Jluneiinas aaredpa

Lenv 3anamus: VI3yueHue OCHOBBI JUHEHHON anreOpbl, OCYHIECTBIIAS MOUCK, KpUTHYE-
CKUH aHAJIU3 ¥ CUHTE3 UH(OPMALIUH, TIPUMEHSS CUCTEMHBIN MOAX 0.1 IS PEIIEHUs TOCTAaBICHHBIX
3a/1a4 B cpepe ynpaBiIeHUs IEPCOHATIOM.

Komnemenyusa: YK-1. CnocoOeH oCylecTBIsATh NOUCK, KPUTUYECKHI aHANINU3 M CHHTE3
nH(pOpMalU, IPUMEHSATh CUCTEMHBIH MOAXO0/ [yl PEIIEHUs TOCTaBIEHHBIX 3ajay.

Tun 3auamus. IPAKTUIECKOE 3aHATHE

Dopma npoeedeHnus. yCTHBIN OTBET (B pOpME TUCKYCCUU), PEIIEHNE MAaTeMaTHUECKUX 3a-
Jlad M Keic-3a1a4, TokJIaa B (hopMe Mpe3eHTalnu.

OcHosHnas mema (1ubo npodema) 01 006CyxicoeHus . NCTOIb30BaHNE OCHOB JIMHEHHOM aj-
reOpbl ISl TOCTAaHOBKHM M PELIEHMs 3ajjau aHajau3a B cepe ynpaBiieHUs MEPCOHAIOM, KOJINYe-
CTBEHHOT'O M KaYECTBEHHOI'0 aHaINn3a NHGOPMAIUU IIPU NPUHATHH YIIPABICHYECKUX PELICHUH U
IIOCTPOECHHUH MOJIEJIEN, OIIOCPENYIOIIMX YIIPABICHHUE IEPCOHATIOM, BO3MOKHOCTH TaKOI'O UCIOJIb-
30BaHHUS.

Bonpocul ona 0b6cysrcoenus:

Martpuiisl 1 OnpeaenauTeNnu.

Omnpenenenne MaTpuibl. Buasl matpun.

Omnepanuu Haja Matpuniamu. CBOMCTBA JIMHEHHBIX ONEpAIIMi HAJl MaTPUIIAMHU.
Onpenenurens (1€TEPMUHAHT) MATPUIIBL.

CBolicTBa 1€TEpPMHUHAHTA.

CniocoObl BBIYMCIIEHUS I€TEPMHUHAHTA.

Brruncnenue neTepMHUHaHTa paCKPBITHEM IO CTpOKe (CTONOIY).
EnuHuyHas v fuaroHanbHas MaTPUILIBL.

. PelieHne cucreM TMHEHHBIX YPaBHEHUM.

10. Obparnas marpwIa.

11. BeluucneHue 3J1eMEHTOB OOpaTHON MaTPHIIBI.

WCoNOTkwWN P
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12. BeIpoxaeHHAss MaTpHIIA.

13. Panr marpunsl. Teopema Kponekepa-Kanenu.

14. Cas3b MaTpHIl ¢ CUCTEMAMHU JTUHEHHBIX aNTreOpandecKux ypaBHEHHM.

15. Pemenue cucreMbl TUHEHHBIX anreOpanuecKux ypaBHEHHM oOpallieHueM MaTpHULIbL.

16. Pemenue cucreMbl TUHEHHBIX anreOpanuecKux ypaBHeHHH MeTogoM Kpamepa.

17. UccnenoBanue u pelieHue CUCTEM JIMHEUHBIX aaredpandeckux ypaBHEHUI METOI0M
l"aycca.

18. dynpameHTanbHas CHCTEMa PEIICHUI OJTHOPOIHON CHCTEMbl YpaBHEHUH.

19. 3amaum nuHEHHON anreOphl ¢ SKOHOMHYECKUM U YITPABICHYECKUM COJIEPKaHUEM.

20. Bo3MOXXHOCTH MPUMEHEHUS OCHOB JIMHEWHOI anreOpbl 1Jsl MOCTAaHOBKU M PEIleHUs
3aja4d aHajau3a B cepe ynpaBlIeHHs MEPCOHAIOM, KOJMUYECTBEHHOTO U KaUeCTBEHHOTO aHAIIN3a
uH(pOpMaLIMH [TPU IPUHATUY YIIPABICHUECKUX PEIICHUN U TOCTPOSHUH MOJIENIEH, OMIOCPEIYIOIINX
YIPaBJICHUE MEPCOHATIOM.

Mamemamuueckue 3a0ayu
1. Jlana cuctema Tpex JMHEHHBIX YpaBHEHHUH C TpeMs HEM3BECTHBIMU

— Xy +2X5 + X3 =5,

Tpebyercs: 1) HaiiTn ee pemeHue ¢ momoibio Gopmyn Kpamepa; 2) 3anucars CUCTEMY B
MaTpUYHOM (opMe U pelIuTh €€ CPeJCTBAMU MAaTPUYHOro HcuuciaeHus. [IpoBepuTh mpaBuiib-
HOCTB BBIYHCIICHUA O6paTHOI71 MaTpulbl UCIIOJIB3YSA MATPUIHOC YMHOXKCHUC.

(1 0 =2)

|4 2 5

2. Haiitn oOpaTHYIO MaTpUILy ‘22
21 1 {1 1 0)
32 1-4=-1 21
1y (o1 2)

3. PemmTh naTpuyHOE ypaBHEHUE

4. HaiiTu coOCTBEHHBIE 3HAYECHHS U COOCTBEHHBIEC BEKTOPHI JIMHEHMHOTO OTIEpaTopa, 3a1aH-
HOT'0 MaTpHIiel B HekoTopoM 6a3zuce. HaliTi Matpuily oneparopa B 0azuce U3 COOCTBEHHBIX BEK-

(1 2)

s )
TOPOB .

[Ipencrasnenue dokrada 6 hopme npezenmayuu Ha TEMY:

1. Bo3MOXXHOCTb NPUMEHEHUs 3HaAHUN B cpepe SKOHOMUKU U YIPABICHMS, aHAIU3UPO-
BaTh MMOTEHIMA U TEHACHIIMH Pa3BUTHUSI POCCUICKON U MUPOBOM 3KOHOMUK JUJIsl PELLIEHUS MTpaK-
TUYECKUX U (MJIM) UCCIIE0BATENIbCKUX 33124 B TPO(ECCHOHATBHON eI TETbHOCTH Ha OCHOBE MaT-
PUYHOIO aHAJIM3a U MIPU UCIIOJIB30BAHUU OCHOB JIMHEMHOMN anreOpsl.

2. IlpuMeHeHne OCHOB MATPUYHOIO aHalIM3a M JMHEWHOW anreOpbl B SKOHOMHKE H
yIpaBJIeHUH U B MPOPECCUOHATBHON NEATEIBHOCTH, IIPU PEIICHUH MPAKTUYECKUX U MCCIIEA0Ba-
TEJIbCKUX 3a/1a4 B cepe yIpaBlIeHHs IEPCOHATIOM.

3. BO3MOXHOCTh HCIOJB30BaHUSI OCHOB MAaTPUYHOTO aHAIIM3a W JIMHEWHOW anreOphl B
HKOHOMHYECKUX HUCCIEJOBAHHUIX M SKOHOMHUECKUX pacueTax, P PEILIEHUH MPAKTUIECKUX U UC-
CJIeIOBATENbCKUX 3aj1a4 B cepe yIpaBieHUs IEPCOHAIIOM.

Keiic-3a0auu



13

1. B HekoTOpoil oTpaca M=4 3aBOAOB BBINYCKalOT N=3 BHUJOB MPOXYKIHH. MaTpuia

A, 3amaer o0beMbl HPOJYKIMU Ha KaXXIOM 3aBOJE B INEPBOM KBapTajie, marpuia B

COOTBETCTBEHHO BO BTOPOM; (8,

mxn

ij»D;j) - 00BeMbI poayKiuu j-ro ( j = 1,_n) tuna Ha i-m (i =1m)

3 0 2

2 3 7
3aBOJIE B IIEPDBOM U BTOPOM KBapTajgax COOTBETCTBECHHO: 1 2 2|, g— 2 4 1
2 1 3 5 2 4

Haiitn:

» 00BEMBI IPOAYKIINH;

» TPpUPOCT 00BEMOB MPOIYKIIMU BO BTOPOM KBapTaJIe IO CPABHEHUIO C MIEPBBIM T10 BUAAM
MPOAYKIIMU U 3aBOJIaM;

» CTOMMOCTHOE BBIpQXCHHE BBIMYIICHHOW MPOAYKIMU 3a TMOJTroja (ICHEKHBIX
eANHMIIAX ), €CTH A - KypC JE€HEKHBIX €IUHHUII 10 OTHOIIECHUIO K PYOITIO.

2. TlpennpusiTie MPOU3BOIUTCS N THUIOB MPOIYKIIMH, OOBEMBI BBITTYCKA 3aJaHbI MATPHUIIEH

Ay, . UeHa peanu3ainuu eIUHUALBI I-TO TUIA TPOAYKIUH B j-M PErHoHe 3amana marpuiei B, ,

rie K — KoJIMuecTBO pernoHoOB, B KOTOPBIX peanu3yeTcs npoaykius. Haiitu C - MaTpuily BRIpYYKH

2 315
no pernonam, ecnn A=(100 200 100); 5 _|1 3 2 2

2 4 2 4

Pa3nes 2. AnanuTnyeckasi reoMmeTpus

Llenv 3anamus: VI3ydeHrne OCHOB aHAJIMTUYECKON I€OMETpPUH, OCYILECTBIISASI IOUCK, KpU-
TUYECKUN aHAIM3 M CUHTE3 MH()OPMAIUH, TPUMEHSISI CUCTEMHBIN MOIXO ISl PEIICHHsI TIOCTaB-
JICHHBIX 337124 B c(epe ylnpaBiIeHUs 1IEPCOHATIOM.

Komnemenyus: YK-1. CnocobeH OCyIIeCTBIATh MOUCK, KPUTHUECKUI aHAIHM3 M CHUHTE3
uH(pOpMaLUK, TPUMEHATh CUCTEMHBIN MTOJIXO Ul PELICHUs IOCTaBICHHBIX 3a/1a4.

Tun 3auamus: IPaKTUYECKOE 3aHATHE

@Dopma npogedeHus: yCTHBIN OTBET (B pOpME IUCKYCCUU), PEIlIEHHE MAaTeMaTUYECKUX 3a-
Jad, A0KJIaj] B popMe Nnpe3eHTaluu.

OcnosHnas mema (1ubo npobrema) ona obcyxicoeHus: UCTIONb30BaHHE OCHOB aHAJIUTHYE-
CKOM reoMeTpUH JIJIsl IOCTAHOBKH U PEIlIeHUs 3a/1ay aHaiu3a B cepe yrnpaBieHUs IEPCOHAIIOM,
KOJINYECTBEHHOT'O M Ka4eCTBEHHOT'O aHalIM3a MHPOPMALMU MPH NPUHATHH YIPABICHUECKUX pe-
IIEHUH ¥ TIOCTPOEHUH MOJIENIEN, ONTOCPEAYIOLIUX YIIPaBIEHUE IEPCOHATIOM, BO3MOXHOCTH TaKOT'O
UCTIOJIb30BaHUS.

Bonpocul ons ob6cyscoenus u pewenus Ketic-3a0au:
Cucrema KOOp/IMHAT Ha MJIOCKOCTH U B IIPOCTPAHCTBE.
BekTop Ha MII0CKOCTH U B MPOCTPAHCTBE.
PaznoxeHne BeKTOpa Mo BeKTopam 0asuca.
Omnepanyy ¢ BEKTOpaMu Ha IJIOCKOCTH U B IPOCTPAHCTBE.
VY ci10BUS KOJUTMHEAPHOCTH U OPTOrOHAJILHOCTH BEKTOPOB.
CkansipHOE MPOU3BEACHNE BEKTOPOB, €70 TEOMETPHUUECKUN i SKOHOMHYECKUI CMBICI.
BektopHoe mpou3BeieHne BEKTOPOB, €r0 TEOMETPHUUECKUN 1 SKOHOMHUYECKUI CMBICI.
CMmenaHHOe TPOU3BEIECHUS BEKTOPOB, €r0 TEOMETPUYECKUN U SKOHOMUYECKUNA CMBICIL.
. YpaBHEHHE NPSAMOI Ha MIIOCKOCTH (BEKTOPHBIN BBIBON).

10 Ob61iee ypaBHeHHE TPSIMOM, YpaBHEHHE MPSAMOI € YITIOBBIM KO3(PHUIIUEHTOM, YpaB-
HEHHE NPSAMOI B OTpe3Kax, HOpMaJIbHOE YpaBHEHHUE.

11. TMapannensHOCTh W NMEPIECHANKYISIPHOCTh MPSIMBIX. TOoUKa TiepeceueHusl MpsIMBIX Ha
IJIOCKOCTH.

12. VYcnoBus mapamieNlbHOCTH M MEPIEHAUKYIISIPHOCTH MPSIMBIX.

13. Kpussle BTOporo nopsaka (OKpy>KHOCTb, 3JUIMIIC, THIepOoia, mapadona).

CoN~WNE
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14. Hampasnsromuii BEKTOp NpsIMOM B IPOCTPAHCTBE.

15. VpaBHeHus npsMoi B IpOCTpaHCTBE (KaHOHWYECKHE, TTapaMeTpHIecKue, ooiee).

16. YcnoBus mapamienbHOCTH M MEPIEHANKYISIPHOCTH MPSMBIX B TPOCTPAHCTBE.

17. HopMmanbHbIil BEKTOP TUIOCKOCTH.

18. VYpaBHeHus miockoctu (ob1iee, B 0Tpe3Kkax, HOPMAIbHOE).

19. VcrnoBus napajjielbHOCTH U MEPIEHIUKYISIPHOCTH TUIOCKOCTEH.

20. Tlepecedenue npsiMoit U TIIOCKOCTH. [ToBEpXHOCTH BTOPOTO MOPSIIKA.

21. B03MOXXHOCTU IPUMEHEHHUSI OCHOB aHAJTUTUYECKON T€OMETPHUU JIJISl IOCTAHOBKH U pe-
HICHUS 3a]a4 aHanu3a B cdepe YnpaBieHUs MEPCOHAIIOM, KOJMYECTBEHHOTO M Ka4eCTBEHHOIO
aHayn3a WH(OPMALIUU MPU MPUHATUU YIPABIEHYECKUX PELICHUN U TOCTPOSHUHU MOJeINeH, Omo-
CPEYIOIIUX YIIPaBJIECHNUE IEPCOHAIIOM.

Mamemamuueckue 3a0auu

1. Haiitu neHTp U paanyc OKpY>KHOCTH, 33JITaHHON ypaBHEHHUEM X 2 +y 2 —2X + 4y — 4 =
0.

2. Jlanb! aBe BepmuHbl Tpeyroabanka ABC: A(—4,—1,2) u B(3,5,— 16). Haiitu TpeTbio Bep-
mmHy C, 3Has, uto cepenrHa ctopoHbl AC nexut Ha ocu Oy, a cepenuna croponsl BC — Ha miioc-
koctu Oxz.

3. Haiitu Touky M nepecedenust meauan tpeyroibauka ABC.

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

5. B tpeyronsauke ABC nposenenst menuansl AD, BE, CF. Beruucauts (AD, BC)+
(BE,CA)+ (CF,AB)

6. Jlausr Touku A (2,1,-1), B(3,0,2), C(5,1,1), D(0,—1,3), siBasttoruecs: BepuinHaMH TET-
pasnpa. Halitu 0o60beM TeTpaspa u AUHY BBICOTHI, OMYIIEHHON U3 BepiuuHbl C.

7. BBIUYHCITUTH IJIOIIAIh TPEYTOJbHUKA, BEPIIHHAMH KOTOPOTro siBisitoTcst Touku A (—1,0,—
1), B(0,2,-3), C(4,4,1).

8. CocraBuTh ypaBHEHHE MpPSIMOI, mpoxosiiel yepe3 Touky A(—3,4) u mapauienbHOR
npsmoii 1) x —2y+5=0;2) x =2; 3) y = -1.

9. YcraHOBHTH B3aMMHOE PACIIONIOKEHHE TPSMBIX JTAaHHOM Maphl; €CIIU MPsMbIE IepeceKa-
I0TCSI, HAUTH KOOPIMHATHI TOUKH mepecedeHus: 1) x —3y—2=0u2x+y—-1=0;2)x+3y—-1=
Ou2-2x-6y=0;3)x-y-3=0u3x+3y+1=0.

10. Yepes touku M1(-6,6,—-5) u M2(12,-6,1) npoBenena npsimasi. Haiitu Touku ee nepe-
CeUeHHsI ¢ KOOPANHATHBIMH TUIOCKOCTSIMHU.

11. Jdans! koopauHaTsl BepminH A u B Tpeyronpanka ABC u Touku M nepecedenust ero
BbIcOT. Haiitn xoopaunatet Bepummnel C. Crenats yeprex. A (—10; 2),B (6; 4), M (5; 2).

12. Jdansi Bepmunbl TeTpadapa A(0; 0; 2), B(3; 0; 5), C(1; 1; 0), D(4; 1; 2). Haiitu nmuny
BBICOTHI, OMYIIEHHON U3 BepinHbl D Ha rpans ABC.

[Ipencrasnenue dokrada 6 hopme npezenmayuu Ha TEMY:

1. Bo3MOXXHOCTb NPUMEHEHHs 3HaHUN B c(epe SKOHOMHUKHU M YIpPaBJICHUs, aHATU3UPO-
BaTh NOTEHIMAJT ¥ TCHICHIIUU Pa3BUTHS POCCUHCKONW W MUPOBOM SKOHOMUK IS PEIICHUS MPaK-
TUYECKUX U (MJIM) CCIIeI0BaTeNbCKHX 3a/1a4 B PO ECCUOHATBHON JIeTEIbHOCTH Ha OCHOBE 3Ha-
HUW aHAJTUTUYECKON T€OMETPHUH, BEKTOPOB U KOOPJAMHATHOTO AHAJIN3A.

2. IlpuMeHeHrne OCHOB aHAJIMTUYECKON T'€OMETPHH, BEKTOPOB U KOOPIAWHATHOTO aHAJIHM3a
B DKOHOMHKE U yIPABIICHHH.

3. B0O3MOXHOCTb UCHIOIb30BAHUS OCHOB aHAJTUTUYECKON reOMETPUH, BEKTOPOB U KOOPAM-
HATHOTO aHAJIN3a B YKOHOMHYECKHX MCCIIEIOBAHUAX U YKOHOMHUYECKIX pacyeTax.

4. B03MOXXHOCTh MPUHUMATh OOOCHOBAHHBIE YKOHOMHYECKHE PEIICHHS B Pa3IMYHbBIX 00-
JACTAX KU3HEICATEIEHOCTH Ha OCHOBE 3HAHWH aHAJTMTUYECKON T€OMETPUH, BEKTOPOB U KOOPIH-
HATHOTO aHAJIN3A.
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5. BO3MOXHOCTH IPUMEHEHUSI OCHOB aHAJIMTUYECKON T'€OMETPUH 111 IOCTAHOBKH U pe-
HICHUS 3a/1a4 aHaju3a B cdepe ynpapieHUs IepCOHAIOM, KOJTMYECTBEHHOTO M KaueCTBEHHOTO
aHanu3a MHQGOPMaIUK NP MPUHATHH YIIPABIEHYECKUX PEIICHUH U IOCTPOCHUU MOJEIIEH, O110-
CPENYIOLUX YIPABIECHUE IEPCOHAIOM

Pa3nen 3. OcHOBBI MAaTEMATHYECKOI'0 AaHAJIN3A

Tema 3.1. BBenenue B anaius

L]env 3auamus: OCBOGHHWE OCHOB MAaT€MaTHYECKOro aHajau3a (HENpPEephIBHOCTh U TEOPUU
NPEZIeNIOB), OCYIIECTBIISASI MOUCK, KPUTHUECKUH aHAIM3 M CHUHTE3 MH(OPMAIUU, IPUMEHSS CH-
CTEeMHBIN TOJIXO IJIs1 pElIeHHsI TIOCTABJICHHBIX 3a7a4 B cepe yInpaBlieHUs IEPCOHAIOM.

Komnemenyusa: YK-1. CnocoOeH OCymIeCTBIsATh NOUCK, KPUTUYECKU aHAINU3 M CHHTE3
uH(pOpMaLMU, TPUMEHSATh CUCTEMHBIH MOAXO0 IS PEIIeHUs TOCTaBIEHHBIX 3a/1ay.

Tun 3auamus: IPaKTUYECKOE 3aHATHE

@opma nposedeHus. yCTHBIN OTBET (B (popMe AUCKYCCUH), PEIIEHHE MAaTeMaTHUECKHX 3a-
Jad, peICTaBlIeHUEe JOKIaaa B (hopMe MPE3eHTAIMH Ha ONPEICIICHHYIO TEMY.

OcHosHnas mema (1ubo npobaema) 0ns 06CydcOeHus: NICTIOIb30BaHUE OCHOB MaTeMaTHYe-
CKOT'0 aHaJIn3a (HENPEPBHIBHOCT M TEOPHH MIPEJIETIOB) ISl TIOCTAHOBKH M PELICHUS 33124 aHAIIN3a
B cepe ympaBlieHUs MEPCOHATIOM, KOJIMYECTBEHHOIO M KaYECTBEHHOI'O aHaln3a MH(POpMauu
IIPY IPUHSATHH YIIPABICHYECKUX PEIICHUH U TTOCTPOCHUU MOJEIICH, OTIOCPEAYIOIINX YIIPaBICHNE
MEPCOHAIIOM M BO3MOXKHOCTHU TaKOTO HCIOIb30BAHUSI.

Bonpocut ons ob6cyscoenus:
MHo>kecTBa: onpeaeneHus, TEePMUHBI U CUMBOJIBI, ONIEPAIH, MOIIIHOCTb.
OCHOBHBIE YHCIIOBBIE MHOXKECTBA.
TeopeTHKo-MHOKECTBEHHBIH MOIXO.
Oynknus. CriocoObl 3a1anus QyHKINN.
OcHoBHBIE 27IeMEHTapHbIe PYHKIIMH, UX CBONCTBA U IpadUKu.
@OyYHKIIMU OCHOBHBIX SKOHOMUYECKHX MPOLECCOB M UX IPpaduKH.
OYHKIHS KOMIUIEKCHOTO MIEPEMEHHOTO.
[Ipenen u HENPEpHIBHOCTH (PYHKIINH.
Yucnoast MoCie0BaTeNbHOCTD.
0. IIpemen 9UCIIOBOM MOCIIEIOBATCIIEHOCTH.
. Yucio e.

12. Tlpenen GpyHKINHU B TOUYKE U HA OECKOHEYHOCTH.

13. OpHocTopoHHME TpeAesbl GYHKINU.

14. OcHoBHBIE TEOpPEMBI O TIpeesie (yHKIIHH.

15. 3ameuarenbHble peaenbl GyHKIHH.

16. HenpepbIBHOCTH (DYHKIMH B TOUKE.

17. HenpepbIBHOCTb (PYHKIIMH HA IPOMEXKYTKE.

18. OcHoBHBIE CBOWCTBA (PYHKIIMIT HEMPEPHIBHBIX HA OTPE3KE.

19. Knaccuguxkarus Touek paspbiBa.

20. OyHKIWUU MHOTHX ITEPEMEHHBIX.

21. 3anaun TEOPUU MHOXKECTB M HEMPEPHIBHOCTH C YKOHOMHUYECKUM U YIPABICHYECKHM
CoJIep’KaHuEM.

RHRoOoo~NoGO~LNE

-
-

Mamemamuueckue 3a0ayu

1. Ilpu ycrnoBuw, 4To X = 5? BBIUUCIINTE Npeien (PyHKIUU
a) f(x) = 2x - 3; 6) f(x) = x° - 10x +17.
2x2 - x -1 lim\/x+2-\/_6-x_ Jx -1

a) lim—————; 6 ; B) limo——.
2. Haiitu: ) o1 (x-1)2 ) x-2 x: -4 ) 1 3x -1

f(2),

CJIN:
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3. SBnsiercss M (QYHKUMS HENPEpHIBHOW B KaKIOM TOYKE MJAHHOTO IpPOMe-
3

_x _x - -
seyma: 1) £ (0) = 2% = 322 + 2, (~00; +o0); 2) g(x)=—r» [55 Too);

3) g(x)=

3
X

2x

2, (0; +00)?

2
x 1

f(x)=——
*-9 x— 0.
4. BpIsICHUTE, K KAKOMY YHCITy CTPEMHUTCS (QYyHKITHS npu
5. Jloka3aTh HEMPEPHIBHOCTH (DYHKIIUU y= f {x) B TOuke X — 0 WY YCTaHOBUTH
XapakTep TOYKHU pa3pbiBa PYHKIUHU B 3TOU TOUKE:
sinx sinx
a)y=——, 0)y=9 «
X 1

, ecan x=0, 1
ecnu x =0);

3

]")y: 2”.\'_

[IpencraBnenue doxnada 6 popme npezenmayuu Ha TEMY:

1. Bo3MOXHOCTb HCIIOJIH30BAHMSI IOHSATHI HEPEPHIBHOCTH (DYHKITUU U MTPEIEIIOB MOCIIe-
JIOBAaTEJIbHOCTU M (DYHKIIMHA B SKOHOMHUYECKHX HMCCIICJOBAHUSIX U SKOHOMHUYECKUX pacyerax U B
poeCCHOHAIBHON JEATENBHOCTU CPEPhI YIPABICHUS TEPCOHATIOM.

2. llpuMeHeHHe pelieHus U MPUMEPOB 3aj1a4 (BBEJACHUE B aHAIIU3: TPeIe U HENpPephIB-
HOCTH) B WCCJICJIOBAaHMSIX W DKOHOMHUYECKHX pacueTax W B MPOo(ecCHOHAIBLHON NeSATeTbHOCTH
cephl yrpaBIeHUs IIEPCOHAIOM.

3. Bo3aMokHOCTh TPHHUMATHE 000CHOBAHHBIE S3KOHOMHYECKHE PEIICHUS B Pa3JIMYHBIX 00-
JACTAX KU3HECATSILHOCTH Ha OCHOBE HETIPEPBIBHOCTU (PYHKITUH U TIPEJICIIOB TIOCIICI0BATEIBHO-
CTH ¥ (PYHKIUU TIPH PEIICHUH MPAKTUYECKUX U UCCIICOBATEIHLCKUX 3a/1a4 B cepe YIpaBJICHUs
MIEPCOHAJIOM.

4. BO3MOXHOCTH IPUMEHEHUS OCHOB (DYHKIIMOHAIBHOTO aIliiapara JJisi TOCTAaHOBKHU U pPe-
HICHUS 3a]a4 aHanu3a B cepe YIpaBJICHUsS MMEPCOHATIOM, KOJIMYECTBEHHOTO M KadyeCTBEHHOTO
aHaym3a MHGOOPMAIMK TIPU MPUHITUU YIIPABICHYSCKUX PEIICHUA M TOCTPOCHUU MOJEIICH, OIo-
CPeAYIONIHNX YIPaBICHUE IEPCOHATIOM.

Paznen 3. OcHOBBI MATEMATHYECKOT0 aHAJIN3A

Tema 3.2. OcHoBbI AU PepeHINnATBLHOTO HCYUCTCHUS

Llenv 3anamus: OCBOEHHE OCHOB MaTeMaTHYECKOro aHaiu3a (OCHOBBI Jud¢depeHinab-
HOT'0 HCYHCIICHHUS), OCYIIECTBIISIS TOUCK, KPUTHICCKHI aHAIIM3 M CUHTE3 HH()OPMAIINH, TPUMEHSISI
CHCTEMHBIN TIOAXOT IJIsl pEIIEHHsI TOCTAaBJICHHBIX 33/1a4 B chepe yrpaBiIeHUs TIEPCOHAIIOM.

Komnemenyusa: YK-1. CnocoOeH oCylIeCTBIATh NOUCK, KPUTHUECKUI aHAIM3 U CHHTE3
UH(POpPMAaIINH, TPAMEHSATh CHCTEMHBIN MOJIXO ISl PEIICHNUS TIOCTABICHHBIX 3a/1a4.

Tun 3anAmusA: TPAKTUUECKOE 3aHATHE

Dopma npogedeHus. yCTHBIN OTBET (B pOpMe AMCKYCCHH), pEIIeHHEe MaTeMaTHIECKHX 3a-
Jlad M Kec-3a1ay, MpeacTaBlIeHHe J0KIaa B GopMe MPE3eHTALMH Ha ONPEICICHHYIO TEMY.

OcHosHnas mema (1ubo npobaema) onsa 006cysHcOeHus: NCTIOIb30BaHUE OCHOB MaTeMaTHYe-
ckoro aHanu3a (OcHOBBI qu(depeHaTbHOr0 NCYUCICHUS) ISl IOCTAHOBKU M PEIICHHS 33/1a4
aHaim3a B cpepe yrpaBieHus IepCOHAIIOM, KOJIMYECTBEHHOTO M KAYECTBEHHOTO aHaIN3a HHQPOP-
MallMd TP OPUHATHM YIPaBIEHUYECKUX PEIICHUH M MOCTPOSHHUH MOJeNel, OMoCpeayrommx
yIIpaBJICHUE MTEPCOHATIOM U BO3MOXKHOCTH TaKOT'O MCIIOJIb30BAHHS.

Bonpocul 0n1 06cysrcoenus:

1. [IpousBoanas u quddepenunar.

2. IlpousBojHasi, ee PU3MUECKUI U TEOMETPHUUECKUI CMBICI.

3. Muddepennnan, ero reoMeTpUIECKUANA CMBICIT.

4. TlpubnuxeHHbIE BEIYUCICHUS ¢ TOMOIIbIO auddepeniuana.
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5. IlpousBoHast CyMMbI, TPOU3BEICHHUS, YACTHOTO.

6. Tabmmunoe nuddepeHnupoBanue.

7. IlpousBoHas CIIOKHOW M 00paTHOU (DyHKIIUU.

8. HMuddepennupoBanne GpyHKIUH, 3aJaHHBIX HESBHO.

9. VpaBHeHHe KacaTeabHOH K rpaduKy GyHKIUHU B TOUKE.

10. ITpowusBoansie u auddepeHInanbl BBICIINX MOPSIKOB.

11. Ipunoxenus auddepeHnnaIbHOTO UCUNUCICHUS.

12. Beruucnenue npeaennos mo npasuwiry Jlomurains.

13. OcnoBHBbIE TE€OpEeMBbI AU} PEePEeHIINATHHOTO HCUUCICHHS.

14. VYcnosust Bo3pacTaHus U YObIBaHUS (DYHKITHH.

15. Dkcrpemymbl GyHKIUH.

16. Toukwu meperuba.

17. BeImyKi10CTh U BOTHYTOCTH Tpaduka GyHKIHIH.

18. AcuUMITOTBHI.

19. OO6mias cxema ucciue0BaHus U IOCTPOCHUS TpaduKa QyHKIUH.

20. HauOouspiiee 1 HauMeHbIIIee 3HaUYCHUS (PYHKITUU Ha OTPE3KE.

21. DKOHOMHYECKU CMBICI MPOU3BOAHON 1 TuddhepeHImaa.

22. 3anaun nuddepeHInarbHOT0 HCYUCICHHS ¢ SKOHOMUYECKUM U YITPABICHUYECKUM CO-
JIepKAHUEM.

23. Bo3MOXHOCTH TMpHUMEHEHHSI OCHOB IU(M(GEPEHIHMATBLHOTO HCUYUCICHHS IS IOCTa-
HOBKH W pEIIEHH 33]au aHainu3a B cpepe yrmpaBlieHUs IEPCOHATIOM, KOJIMYECTBEHHOTO M Kade-
CTBCHHOTO aHayn3a WH(OPMAIIMU TIPH MPUHATHH YIPABICHYCCKUX PEIICHUN W TIOCTPOCHUU MO-
Jeneil, OToCpeAyIONINX YIIPaBICHUE TIEPCOHAIIOM.

Mamemamuueckue 3a0ayu

) = (5 DA T
1. Haiitu npoussoanyro Gpyukiuu y = x 4 —3x 3+ 2x — 1, f(x) = (ba — 3) -2

o o 4 —_ :-'!' BT

2. Haiiti TaHreHC yria HaKJIOHA KacaTelbHOH K rpaduky ¢yHkimu ¥ = & I B TOUKE

xrn = “
i) 3

3. Touka IBWKETCS MO 3aKOHY x(t) =2t 3t Uemy paBHA CKOPOCTH B MOMEHT

Bpemenu [ = 1.
E B - p— =]

4. 3anucaTh ypaBHEHHE KacaTelbHOU K rpaduKy GyHKiwmu ¥ = & Inz g rouxe 0 = €,

5. YpaBHeHHe  [JBW)KEHUS  MaTepHaIbHOW TOYKM  BIOJIb OCH  HMMEET  BHU]
. — ) 5 92 o
s(t) =—0.5t" +t+2 (m). Haiitu yckopenue a(t) Touxu B MoMeHT BpemeHu L = 2 c.

6. Haiitu yrom, koTopblii oOpa3yeT ¢ ocbl0o X KacaTenpHas K rpaduky QyHk-

y = — sin 3x,

UH 3 npoBesieHHas B Touke X = 0.

a.

242x=In(2y 13)

7. Tlokaxwure, 4TO PYHKITUSI y=f(X), 3anannas nessHo BBIpa)KEHUEM
e e
, YJIOBIIETBOPSIET YPABHEHHIO Y (2y+3)-2(y")=0

—x"
8. UccnenoBars pynkimio Y=X€  ma MOHOTOHHOCTb.

—_ x_
9. UccnenoBath (HyHKIHIO y=X¢c Ha BBIYKJIOCTh U TOYKHU Ieperuoa.
T

— —X
10. Haiitu acuMnToThl rpaduka GyHKIUU y=x¢
S
11. IlpoBecTu NoJIHOE HCCIEOBAHUE PYHKIIUU y U TIOCTPOUTBH €€ rpauK.
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12. Haiftu nHauOonbllee M  HAMMEHbIIEe  3HAUYEHUS  HENPEpPhIBHOM  (yHK-

y=x3—3x%—45x + 225

1005078 Ha otpeske [0; 6].
x2-9
y= x2-4

13. IMoctpouts rpaduk GyHKIUN

Keiic-3a0auu
_ p+8

q =
1. OUBITHBIM MyTEM YCTAHOBICHBI (YHKIHUU CIpoca  P+2 U TPEAIOKCHHS S—I‘H‘O.S,

qus

JKy B CIMHUIY BPEMEHH, P 1ieHa ToBapa. Halitu:
— PaBHOBECHYIO IIEHY, ITPH KOTOPOH CIPOC M MPEIJI0KESHUE COBIIAIAIOT;
— 3JIACTUYHOCTB CIPOCa M MPEJIOKEHUS JJIs STOU IICHBI;
W3MEHEHHUE J0X0/1a NPU YBEJIIMUYEHUHU LIEHBI Ha 5% OT paBHOBECHOIA.
2. Umeer pannbie npo neny Hedru X' (men. en) u mmmekc akumil HeTAHBIX KOMIIA-

rac — KOJIMYCCTBO TOBapa, COOTBETCTBCHHO ITOKYIIA€MOI'0 M IpEajIaracMoro Ha IIpo-

wuit Y (meH. em):

x 17,28 | 17,05 | 18,30 | 1880 | 1920 | 18,50

Y 237 524 550 255 260 252

Hpeﬂnonaraﬂ, 4qTO MCXKAY NECPEMCHHBIMHA X n -U CYHICCTBYCT JIMHEHas 3aBUCUMOCTh

HaWTH 3MIIMPUYHYIO GOpMYITy BUIA Y= kx + b, HCIIONIb3YSl METOJI HAMMEHBIINX KBaJApa-

TOB.

[IpencraBnenue doxnada 6 popme npezenmayuu Ha TEMY:

1. BO3MOXHOCTb UCTIOJIB30BaHUS MOHATHH U HEpEeHITNATBLHOTO HCYUCTICHUS (PYHKINH B
9KOHOMHYECKUX MCCIIEIOBAHUAX U SKOHOMHUECKUX pacueTax U B IPOPecCHOHANbHOM AeATeNbHO-
CTH cepbl YIPaBICHHUS TIEPCOHAIIOM.

2. IlpumeHeHune pemieHust U NpuMepoB 3aad (I depeHanbHOro UCUUCIeHus QyHK-
1) B KICCIIETOBAHUSAX M DKOHOMHUYECKHIX pacyeTax u B MPo(heCcCHOHAILHON IS TETLHOCTH ChEpHI
yTIpaBJIEHUS IEPCOHAIIOM.

3. B0O3MOXHOCTh MPUHUMATH 0OOCHOBaHHBIE IKOHOMHYECKHE PEIICHHS B Pa3INYHBIX 00-
JacTAX )KU3HEAESATETbHOCTH Ha OCHOBE HEMIPEPBHIBHOCTU (DYHKIIMH U TIPEAEIIOB MOCIEA0BaTENbHO-
CTH ¥ (GYHKIMHU TP PEIICHUU MPAKTUYECKUX U UCCIIEIOBATEIBCKUX 3a1a4 B chepe ynpaBiIeHHS
HEPCOHAJIOM.

4. B0O3MOXHOCTH TIPUMEHEHHUS OCHOB (DYHKIIMOHAJIBHOTO ammapara u auddepeHnnans-
HOT'0 MCUHMCTICHUS (PYHKIUH A1 MOCTAaHOBKH M PELICHUs 3a/1a4 aHaIn3a B cepe yrnpaBieHus mnep-
COHAJIOM, KOJTMYECTBEHHOTO M KaYeCTBEHHOTO aHaJIi3a MHPOPMAIIUH ITPH PUHITHN YIIpaBICHYE-
CKUX PELICHUI U TIOCTPOSHUH MOJIEIEH, OMTOCPEIYIONINX YIIPABICHUE MTEPCOHATIOM.

5. Bo3MOXXHOCTH MPUMEHEHHS] OCHOB AU EepeHINaTIbHOTO UCUUCIECHHS IS TOoCTa-
HOBKHM W pEIICHHUs 33/1ad aHajau3a B cdepe ynpaBleHUS MEPCOHAIOM, KOJIUYECTBEHHOTO U
KaueCTBEHHOI'0 aHain3a MHGOPMALUU MPU MPUHATUU YIPABIEHUECKUX PEIICHHUH U MOCTpo-
€HUU MOJIEJIeH, OTIOCPENYIONNX YIIPaBICHUE ITEPCOHATIOM.

Paspnen 3. OCHOBBI MATEMATHUYECKOI0 AHAJIHM3A

Tema 3.3. OcHOBBI HHTErPAJbLHOT0 UCYUCTCHUS

L]env 3anamus: 0OCBOEHNE OCHOB MaT€MaTUYECKOT0 aHalu3a (OCHOBBI MHTETPAIbHOTO HC-
YHCJICHHS), OCYIIECTBIISSI MOMCK, KPUTUYECKUIH aHAIN3 M CUHTE3 MH(OPMAIUH, IPUMEHSIS CH-
CTEMHBIN TIOJIXO0/T /TSl PEIIEHHUs TOCTAaBICHHBIX 3a/1a4 B c(hepe yIpaBIICHUs TIEPCOHATIOM.
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Komnemenyusa: YK-1. CnocoOeH OCyIIeCTBIsATh NOUCK, KPUTUYECKHI aHANINU3 M CHHTE3
uH(pOpMaliU, MPUMEHATh CUCTEMHBIH MOAXO0 ISl PEIIeHUs TOCTaBIEHHBIX 3a/1au.

Tun 3anamus: IPAKTHUECKOE 3aHATHE

dopma nposedeHus. yCTHBIN OTBET (B (popMe AUCKYCCUH), PEIIEHHE MAaTeMaTHUeCKHX 3a-
Jad, peICTaBlIeHUe JJOKIaaa B (hopMe MPE3CHTAIMH Ha ONPEICIICHHYIO TEMY.

OcHosHnas mema (1ubo npobaema) 01 006CydicOeHus: NCTIOIb30BaHUE OCHOB MaTeMaTHYe-
CKOro aHanm3a (OCHOBBI HHTETPAIbHOTO HCUYUCIICHHS) JUIsl [IOCTAHOBKY U PELICHUS 3a/1a4 aHaIH3a
B cepe ympaBlieHUs MEPCOHATIOM, KOJIMYECTBEHHOIO M KaYECTBEHHOIO aHaln3a MHGOpMauu
IPY OPUHSATHH YIIPABIECHUYECKUX PEIICHUH U TOCTPOCHUU MOJEIICH, OTIOCPEAYIOIINX YIIPaBICHUE
MEPCOHAIIOM M BO3MOXXHOCTH TaKOTO MCIIOIb30BAHMUSL.

Bonpocul 013 06cyarcoenus:
ITepBooOpa3Hasi.
Heonpenenennslii uHTErpall.
WHTerpansl OT 371eMEeHTapHBIX (PYHKITHIA.
Tabnu4HOEe UHTETPUPOBAHHE.
OcCHOBHBIE METO/IbI HHTETPUPOBAHUS: 3aMEHa MEPEMEHHON U MHTETPUPOBAHUE 10 Ya-
CTSIM B HEOTIPE/ICTICHHOM HHTETpaJIe.

6. UnTerpupoBaHe HEKOTOPBIX KJIaccoB (PyHKIUH (paluoHaIbHbIE, HppallMOHALHBIE, CO-
JepKale TPUTOHOMETPHUYECKHIE BBIPKEHHS).

7. NnTterpupoBanue GyHKIIUN KOMITJIEKCHOTO IEPEMEHHOTO.

8. OmnpeneneHHbIi HHTETPAJ U €0 MPUII0KECHUSI.

9. OmpeneneHHbIi HHTETPAIL.

10. I'eomerpuyeckuii 1 HU3NIECKUN CMBICT HHTETPAJIA.

11. ®opmyna Herotona-JlelOHuma.

12. Metonbl 3aMEHBI IEPEMEHHON U UHTETPUPOBAHUS 10 YACTSIM B OIPECIICHHOM MHTE-
rpasie.

13. TIpubnmkeHHOE BBIYUCICHUE OMPEACICHHOIO0 MHTErpaia (MEeTOoa Tpamenwid U mapa-

oL PE

60u).

14. Beruucnenue iomaaen miockux Guryp, JIHHbI TIyTH, 00beM H IO 1b TTOBEPXHO-
CTH TeJl BpaIlleHUs..

15. DxoHOMHUYECKHE PUIIOKEHUS OIIPEEIIEHHOTO HHTErpaa.

16. HecobctBennble unTerpansl 1 u 2 poaa.

17. 3apmaum UHTETPaTIBLHOTO UCUUCIECHUS ¢ YKOHOMUYECKUM U YIIPABJICHUECKUM COJIepKa-
HUEM.

Mamemamuueckue 3a0auu
N xdx
xdy [(x+5Yde |3/(3x—4) dx ,[ . =2
1. Haiitu unTerpansl 'f , I(t +9)'ax , .[ ( ) , 36 -0x ,

Il n xdx

2. Haiitn HUHTCrpajibl, HCIOJB3Yyd MCTOHA HWHTCTPHUPOBAHUA IO YaCTIM

J‘ xsinSxdx j (x*+3x-5)e " dx J‘xarch xdx

je” cosbxdx

3. HaiitTn wmHTErpaibl, WCHOJB3ys METOJ| 3aMEHBI TEPEeMEHHOW (METOJ MOJICTAHOBKH)
2+4x Yafx + Y
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4. HaiiTu MHTErpaJibl, HCIIOJIB3Ys METObl UHTETPUPOBAHUS (PYHKIUI, KOTOPBIE COAEPKAT

dx J- x+3 7 dx
S x| o
KBaJpATHBIA TPEX4IeH B 3HameHarene apoou ~ -+ + 4x+8 “a7-2x-5 "{2-6x-9x°
Sx+3
R

Vat +4x+10

5. HaiiTu uHTErpasnel, UCIOJIb3ys METO/bl MHTETPUPOBAHUS BBIPAXKEHUM, COAEpIKAIUE

: . . 2x dx
JSIH 3x cos7xdx ISIUQI sin—dx I—2 o =
TPUTOHOMETPUYECKUE (PYHKIIUU , 3 , SInx —CoSX |
in® v cos® xdy jsin'j xdx | S .
sin” x cos” xdx A 3cos’ x159in’ v Itg xdx

6. Haiftu uHTerpanbl, HCIONb3ysS METOAbl MHTETPUPOBAHHS BBIPAKEHHH, KOTOpPBIE
j—djn 2 2
It - 4x jz. VA —x7da
, .

. 7
7. BBIUMCINTE ONpe/IeIeHHbIi HHTErpa [ X+2dx

COACPpKAT UPPATUOHAIIBHOCTD

2 X
y=mhux x=1
8. Breruuciante miomaan (1)I/Il"prI, 4TO OrpaHu4ycHa JIMHHUAMU u
OCBhbHO O"r
E
— {4 2
9. Brryucaurh JUTUHY IyTH napadoJIbI y=(x-1) MEXIY TOY-
xamu A(2; =1) y B(5; -8).
Ox

10. Beramcauth 00beM Tela, 00pa30BaHHOTO BPAIICHHUEM OKOJIO OCH ¢burypsl, 4To

4x=1x=4_y =0,

11. Beraucauth 00beM Tena, 00pa30BaHHOTO BPAIICHHEM OKOJIO OCH Ox ¢burypsl, 9TO0

x, 2+ 2y -3 = 0.

OrpaHUYCHA JINHUSMH XYy =

OrpaHHU4CHa JIMHUAMU Qy -

12. Boruncnuth 00beM Tena, 00pa30BaHHOTO BPAIIEHHEM OKOJIO OCH O""" ¢burypsl, 4To
2 — g
o,y =X
T odx

OrpaHHU4CHa JIMHUAMU .'_y o

13. BeruucnuTh uHTErpan i - 1 YCTaHOBUTB €T0 PACXOASIIAMCS.
o

J e‘dx

14. BoluncauTp -= WJIY YCTAaHOBHUTH €T0 PACXO0KJICHHE.

Keiic-3a0auu

1. YucTele MHBECTUIINH 33/1aHbI PYHKIIMEH Jity = 7000 O003HaYUTE:

a) MPUPOCT KamuTasa 3a Tpu roja;

0) TepMHUH BpeMeHH (B rojiax), MOcjae KOTOPOTo MpUpocT KanuTana ckiaasiBaer 50000.
Haiitu cpennee Bpems, MOTpauyeHHOE HAa OCBOCHHE OJIHOTO HM3CNHUs B TIEPHUOJ OCBOCHUS

or X, = 100 . x, =121 u3zenuii, ecan GYHKIMS IIEPEMEHHOM 3aTpaT BPEMEHH Ha U3rOTOBIIE-
= ax = — 05
HUE U3JIeNnui [ =ax, rne @ 600 , b 0,5.

2. Cmpamezus passumus. KoMnanus J10JKHA BBIOPAaTh OAHO U3 BO3MOXKHBIX CTpaTeTHil
pa3Butus: 1) Bioxuts 10 MiiH pybOieii B HoBoe 000pyI0BaHHE U MOJIYYUTh 3 MJIH pyOsei mpu-
OBLIM KaXk0T0 rojia Ha poTsikeHuu 10 ser; 2) 3akynuTh Ha 15 MutH pybneit 6osee coBepIIeHHOe
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o0opyoBaHue, KOTOPOE TO3BOJUT MOTYYUTh 5 MITH pyOJieil mMpruOBLIN €KEroHO Ha MPOTSKEHUN
7 ner. Kakyio CTpaTervio HYXHO BbIOpaTh KOMITAHWH, €CJIM HOMHHAIBHO yUETHAs €)KErojHas
craBka 10%.

[IpencraBnenue ooknada 6 popme npezenmayuy Ha TEMY:

1. Bo3MOXXHOCTb HCIOJIb30BAaHUs MOHATUN MUHTErPaIbHOIO UCUUCICHUS GYHKIUI B 2KO-
HOMUYECKHUX MCCIIEJOBAHUSAX U SIKOHOMUYECKHX pacueTax U B MPO(eCcCHOHATLHON AEATEIbHOCTH
cdepbl yIpaBIeHUs TEPCOHATIOM.

2. [lpumeHeHne peleHus U TPUMEPOB 33134 (MHTETPAbHOTO MUCUUCICHUS (PYHKIIHIA) B
UCCJICIOBAHMUSIX U SKOHOMHMUYECKHUX pacueTaXx U B MNPOPECCHOHATBHOM NeATeNbHOCTH chepbl
yIpaBJIEHUS IEPCOHATIOM.

3. Bo3amoxkHOCTh MPUHUMATH 000OCHOBAHHBIE 5KOHOMHYECKHE PEIICHUS B Pa3IMYHbIX 00-
JacCTAX )KU3HEACSITEILHOCTH Ha OCHOBE HEMIPEPHIBHOCTU (DYHKITMH M TIPEAEIIOB MOCIEA0BATEILHO-
CTH U (PYHKUMHU IPU PEHICHUH MPAKTUYECKUX U UCCIIEOBATENbCKUX 33/1a4 B cdepe yInpaBiieHus
[IEPCOHAIIOM.

4. Bo3MOXHOCTU NMPUMEHEHHSI OCHOB (YHKIIMOHAJIBHOTO ammapaTra ¥ UHTerpajibHOTO UC-
yrciaeHus GyHKIUN JUTst TOCTAHOBKU M PEIICHUS 3a/1a4 aHaju3a B cdepe yrnpaBieHUs MepcoHa-
JIOM, KOJIMYECTBEHHOT'0 U KaYECTBEHHOTO aHaJIW3a WH(DOpMALMK TTPH MPUHATHH YIIPABICHYECKIX
peLIeHNUH U IOCTPOEHUU MOJIENIEN, ONTOCPENYIOIUX YIIPABJICHUE IEPCOHATIOM.

5. BO3MOXHOCTH PUMEHEHHSI OCHOB MHTETPAILHOTO MCUUCICHUS JJIsl TOCTAHOBKU U
peuieHus 3a7a4 aHanu3a B cepe ynpaBiIeHUs IepCOHATIOM, KOJTHYECTBEHHOT O U KaYECTBCH-
HOT'0 aHalu3a HHPOPMAIINH NIPU NPUHSATUH YIIPABICHUECKUX PEIICHUH U MOCTPOCHUU MOJIe-
Jei, ONMOCPEeNYIOIIUX yIPaBI€HUE IEPCOHAIOM.

6. Bo3MOkHOCTH MPUMEHEHHSI OCHOB MHTETPAlbHBIX (DOPM JII TOCTAHOBKU M PEIICHUs
3aja4d aHajau3a B cepe ynpaBlIeHHs NEPCOHAJIOM, KOJHMUYECTBEHHOTO U KAUeCTBEHHOTO aHAIIN3a
uH(GOpPMALIMU [IPH MPUHATUY YIIPABICHUECKUX PEIICHUHN U TOCTPOCHUU MOJEIIEH, OTIOCPETYIOIINX
yIpaBJjeHUE IEPCOHATIOM

Pa3nes 3. OcHOBBI MaTEeMaTH4e€CKOT0 aHAJIM3A

Tema 3.4. luddepeHunajibHbie ypaBHeHHS

L]env 3aHAmMuUA: OCBOGHHE OCHOB MaTeMaTH4ecKoro aHanusa (auddepeHnnanbHble ypaB-
HEHWUsI), OCYIICCTBIISAS TIOMCK, KPUTHUSCKUIN aHaIu3 M CHHTE3 UH()OPMAIMU, IPUMEHSISI CHCTEM-
HBIN [TOAXO0/1 AJIs PELLIEHUS TIOCTABICHHBIX 33/1a4 B cepe ynpaBICHUS EPCOHATIOM.

Komnemenyusa: YK-1. CnocoOeH ocylecTBIsATh NOUCK, KPUTUYECKHI aHANINU3 M CHHTE3
nH(pOpMal, IPUMEHSATh CUCTEMHBII MOAXO0/ JUIsl PeIlIEHUs] TOCTAaBJIEHHBIX 3ajay.

Tun 3anAmus: IPAKTUUECKOE 3aHATHE

@dopma npoeedenus. yCTHBIN OTBET (B opMeE AUCKYCCUH), PEIIEHNE MaTEMaTUUECKHX 3a-
Jlay, TIpe/ICTaBlIeHUEe JJOKIaaa B (opMe MPE3eHTALMH Ha ONPEICICHHYIO TEMY.

OcHosHnas mema (1ubo npobaema) 01 06CyrHcOeHus: NICTIOIb30BaHUE OCHOB MaTeMaTHYe-
ckoro ananu3a (nuddepeHnnanbHbie ypaBHEHUs) TS TOCTAHOBKU U PELICHHS 3a]a4 aHan3a B
cdepe ynpaBiieHUs] IEPCOHAIOM, KOJIMYECTBEHHOI'O U KaYeCTBEHHOIO aHaIN3a MHPOpMAIUK TTPU
IIPUHSTHN YIIPABICHYECKUX PEIIEHUI U IOCTPOEHNUN MOJEIIEN, ONIOCPEAYIOIUX YIIPaBICHHE TIEp-
COHAJIOM U BO3MO>KHOCTH TaKOI'O MCIIOJIb30BaHUSI.

Bonpocul 011 06cysrcoenus:
Hate onpenenenue auddepenimansHoro ypaBuenus (1Y) nepBoro nopsiaka.
[TpuBectu nmpumeps! 1Y B paznuyHbx 001aCTAX HAYKH.
Kak npoBeputs pemienue nuddepeHnnaibHOro ypaBHeHH ?
Yro HazwiBaeTcs o0mum perneruem [V ?
N3510%UTh METONUKY penieHus 3a1aun Komm.
3anucarh OCHOBHBIE BHJIbI JIY C pa3feneHHbIMU U pa3/essIoMMUCs epeMEeHHbIMH,
U3JIOKUTh METOJUKY UX PELICHHUS.

7. Jlath onpeneneHue oOIMM U YaCTHBIM peteHusM J[Y nepBoro nopsaka.

o E
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8. JlaTh ompeneneHne W U3IOXKHUTh METOIUKY pelIeHus ogHoponaHoro /Y mepBoro mo-
psnka

9. JlaTh ompeneneHne U U3JI0KUTh METOUKY pelIeHUs TUHEWHBIX J[Y mepBoro mopsaka
(moncranoBka bepuyiiu u merox Jlarpanxa).

10.  /Jlath ompeneneHue U H3JI0KUTh METOJIUKY pellieHust ypaBHeHUS bepHyu.

11. Jlate ompenesneHue U U3JIOXKHUTh METOJAUKY PELICHHUs YpaBHEHMH B MOJHBIX Tudde-
peHIManax.

12. TlpuBectu npumepsl JIY Hepa3peneHHbIX OTHOCUTEIIBHO MTPOU3BOIHOM.

13. M3710XHUTh OCHOBHBIE MOHATHUS U onpeaeseHus 1Y BBICHIMX MOPSIKOB.

14. N310%UTh METOAUKY UHTErpupoBaHus 1Y, N0MyCKaIOIIKX OHMKEHUE MOpsAKa.

15. [datp onpenenenne auHeiHoro J[Y ¢ mepeMeHHbIME KO3 DULIMEHTaAMHU.

16. 3amucatb oqHOpPOAHOE U HEOJHOPOAHOE /1Y BTOPOro nopsjka ¢ nepeMeHHbIMU KO3 (-
¢unmenTamu, ux o0IIKE U YaCTHBIC PELICHNUS, 1aTh MOSICHEHUSI.

17. 3anucarts nuHeliHOE oHOpoAHOE 1Y BbIciIero nopsaka ¢ HOCTOSSHHBIMU K03 duru-
EHTaMH.

18. N310KUTh METOAMKY MOITYYEHUS XapaAKTEPUCTUUECKOTO YPABHEHUS U €r0 KOPHEH.

19. 3ammcarh BUA 9aCTHBIX M OOIIMX PEIICHUN JTMHEHHOTO otHOpoaHOTO JIY mmst pa3mmuy-
HBIX KOPHEH XapaKTepUCTUYECKOIO YPaBHEHHUS.

20. Hatp ompenerneHue TUHEHHOMY HEOTHOpPOJHOMY /1Y BEICIIEro mopsiaka ¢ MOCTOSH-
HbIMU K03()(pULIMeHTaMu, 3a1ucaTh 3TO ypaBHEHUE.

21. CdopmynupoBaTh TeopeMy 00 00IIeM pelIeHnr HEOAHOPOAHOTO JuHelHoro Y, 3a-
nucath o0lee pelieHUue TAKOro ypaBHEHHMSL.

22. Kakumu OByMsI METOJIaMU MOJKET OBITh OIPEIETICHO YacCTHOE PEIICHUE HEOTHOPOI-
Horo nuHeitHoro /1Y ¢ noctosHHbIMU KO3 QULneHTaMu?

23. Yro Ha3piBaeTcs cucremon J1Y?

24. JTuddepenunanspubie ypaBHenus (1Y) nepBoro mopsiaka.

25. IIposepka pemienus nuddepeHInaIbHbIX YpaBHEHHA.

26. Cocrapnenue /1Y ceMeiiCTB KpUBBIX.

27. HauvanbHbIe yCIOBUS NPH pelieHnH MU GepeHINaTbHBIX YpaBHECHHN.

28. EnunctBeHHOCTH pemienus 3anaun Komm s qudepeHnnanbHbIX ypaBHEHUH.

29. J1VY ¢ pa3aenstonuMIcs IepeMEHHBIMH.

30. Onmnoponnsie /1Y mepBoro nopsjaka.

31. Jluneitnsie /1Y mepBoro mopsiaka (METOJ Bapually MPOU3BOIILHON ITOCTOSTHHOM, Me-
TOJI TO/ICTAaHOBKHU. ).

32. Ypasuenwus bepuymim.

33. YpaBHeHMs B NONHBIX AU pepeHmanax.

34. JIuddepeHnmanbHble YpaBHEHHS BBICIIIUX MTOPSTKOB.

35. 1Y ponyckaromye MoHWKeHHe NopsIka (pa3indHble cliydan).

36. JluneitHbie omHOpOaHBIE /Y BTOPOTO MOpsiIKa ¢ IOCTOSHHBIME KO3 pHIIneHTaMH.

37. JluneitHble HeoqHOPOAHBIE J[Y BTOpOro mopsjika ¢ MOCTOSIHHBIMU KO3((UIIMEHTaMU.

38. 3amaum Tembl «luddepeHnpanbaple ypaBHEHHS» C SKOHOMHUECKUM M yIIpaBlieHYe-
CKHM COJEpKaHUEM

Mamemamuueckue 3adauu
d| 2
& = 3x%ax
1. Pemuts auddepenunanbHoe ypaBHeHue: ¥ , YIIOBIIETBOPSIOIIEE HAYATbHOMY

y =2
YCIIOBHUIO
2. Haiitu yactHoe pemenne quddepenunansaoro ypasnenus (1 + x?) dy + ydx=0, ymo-
BJIETBOpstolee HauaabHOMY yeiaoBuio Y (0) = 1.

x=(



ﬂ— +it+x
dx v ’
£=—4y—3z+2x,

3. IIpounTerpupoBars cucremy L4x

4. Haiitu obmiee pemeHne cucteMsl nudQepeHmanbHbIX YpaBHEHUN:
dx

L —12%, +5X,,

dt

dx,
—~ =5%, +12X,.
at 1 2

Ketic-3a0auu

1. Mi3MeHeHue NMpou3BOAUTEIIHFHOCTH MMPOU3BOJICTBA 3aaeTcs QyHKIHeH z = 32 - 2:0545
rae t- Bpems B Mecsanax. Haiitu o6beM npoaykium, Tpou3BeICHHOM: a) 3a MepBbIid Mecsll; 0) 3a
TPETUHN MECHII; B) 3a MIECTOM MECSII; T') 3a MOCISAHUI Mecsll rojia, CUuTas OT Hayajaa BHEIPEHUS
OT paccMaTpUBaEMOro TEXHOJOTHYECKOTO Mpoliecca.

2. U3BecTHO, 4TO pocT 4yncia y = y (t) xureneil HEKOTOPOTo paiiOHa OIUCHIBACTCS ypaB-

dy 0.2y
HeHEeM dt R I7Ie M — MaKCUMaJIbHO BO3MOXKHOE YHCIIO KHUTENeH i TaHHOTO pai-
oHa. B HauanbHBIM MOMEHT BPEMEHU YHUCIIO XKUTEIEH cocTaBisuio 1% oT makcumanbHOTro. Yepes
KaKO# MPOMEXYTOK BpeMEHU OHO cOCTaBUT 80% OT MaKCUMaJIbHOTO?

3. Haiitu ¢yukuuio cpoca y =y (p), €Ciu 3J1aCTHYHOCTh Ep MOCTOsIHHAS U 3a/1aHa [eHa
P TIpU HEKOTOPOM 3HAa4YCHUU cipoca y: a) Ep = - 1/2, p=5 npu y=2; 6) Ep=—3, p=2 npu y=27.

4. T'ocynapCTBO PEIIUIIO OKa3aTh MOACPKKY OCTAHOBUBILIEMY ITPOU3BOACTBO MPEIIPHUSI-
TUI0-0aHKPOTY. B TeueHue roja Ha cyeT npeaAnpusaTHs HEPEPHIBHO OyIyT MOCTYNATh ICHEXKHbIC
CpelCTBa, NMPUYEM KPU3UCHBIA YIPABISIONINI MOXET BHIOpATh OJIHY M3 CXEM TOCHOJICPIKKH:
100 MepevrciIeHHbIE CPEICTBA PABHOMEPHO BO3PACTAIOT U K KOHILY I'0/1a IOCTUTal0T HEKOTOPOTO
(UKCHPOBAHHOTO 3HAYCHUS, JITOO CPEJICTBA PABHOMEPHO YOBIBAIOT OT JAHHOTO PMKCHPOBAHHOTO
3HAYEHUS 10 HYIA K KOHIy rofa. Kakas u3 npeioxkeHHbBIX CXeM MPUBEJIET K BBIITYCKY OOJBIIETo
o0beMa POIYKIIUH, €CIIM U3BECTHO, UYTO U3-32 BETXOCTU 000pyI0BaHuUs KO3()(HUIIMEHT BBIOBITHS
¢dboHI0B 3a TOJ paBeH JABYM, a MOKa3aTesb OT/1a4yll MHBECTULIUN B JAaHHOW oTpaciu coctaBiseT 40
%?

5. Uepes CKOIBKO JIET MPOU30IIET YIBOCHUE YPOBHS II€H MPHU €XKETOTHON MHISIINUY B 7
%?

[Ipencrasnenue dokrada 6 hopme npezenmayuu Ha TEMY:

1. BO3MOXXHOCTb HCIIOJIb30BaHMs MOHATHH Teopuu AuddepeHnnanbHbIX ypaBHEHUN B
HKOHOMUYECKUX UCCIIEIOBAHUIX U SKOHOMHUYECKHX pacuyerax 1 B Ipo(eCCUOHATIbHON 1eATeIbHO-
CTH c(epbl yIpaBIeHUs IEPCOHAIOM.

2. llpumeHeHne pemeHus 1 MpUMepoB 3aad (Teopun AudQepeHnnanbHbIX YpaBHEHUI ) B
UCCIIIOBAaHUSIX M SKOHOMHUYECKHX pacdyeTax M B NPo(ecCHOHAIBHOM JEeSTENbHOCTH Chepsl
yIpaBJICHUS IEPCOHATIOM.

3. B0O3MOXHOCTh NPUHUMATh OOOCHOBAHHBIE SKOHOMUYECKHE PELICHUS B Pa3InYHbIX 00-
JAcTSIX KU3HEACSITEIbHOCTH HAa OCHOBE TeOpHuH Iu(depeHINaTbHBIX YpaBHEHUI MPU pelIeHun
NPaKTUYECKUX U UCCIIE0BATEIBCKUX 33/1au B chepe YyIpaBIeHUs NEPCOHATIOM.

4. Bo3MOXHOCTU NMPUMEHEHUSI OCHOB (YHKI[MOHAJIBHOTO armapaTra ¥ UHTErpajibHOTO UC-
YUCIeHUs. QYHKUUH JUI IOCTAHOBKU M PEIICHUS 3a]lau aHaju3a B cdepe yrnpaBiIeHUs MepcoHa-
JIOM, KOJIMYECTBEHHOT'0 U KaYECTBEHHOI'0 aHaJIW3a HH(OpMALMK TPU MPUHITHH YIIPABICHUYECKUX
pELIEHUI U IOCTPOEHUH MOAEIIEN, ONTOCPEAYIOIUX YIIPABIEHUE IEPCOHATIOM.

5. Bo3MoxHOCTH TpUMEHEHHUsI OCHOB TeopuH auddepeHInaibHbIX YpaBHEHUHN 1S 110~
CTAHOBKH U PEIlIeHMs 3a]a4 aHajdu3a B cepe ynpaBieHUs: NepCOHATIOM, KOJIMUECTBEHHOT O U
Ka4eCTBEHHOI0 aHaJIn3a MH(QOpMaALUK NIPU MPUHATHH YIPABICHYECKUX PELIEHUN U OCTPO-
€HHUM MOJEJel, ONOCPENYIOIUX YyIIPaBICHUE IEPCOHAIOM.
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Pa3nes 3. OcHOBBI MaTEeMaTH4Y€CKOI0 AHAJIH3A

Tema 3.5. ludpdpepenunanbHbie ypaBHeHUsI

Llenv 3anamus: OCBOGHHE OCHOB MaTeMaTHyeckoro ananmsa (auddepenunanbubie ypas-
HEHUS), OCYIIECTBIISAS MOMCK, KPUTHUSCKUI aHAIN3 M CUHTE3 MH()OPMALIUH, IPUMEHSIS CUCTEM-
HBIH MTOIXO0JT VIS PEIICHUS TIOCTABIICHHBIX 3a/1a4 B cepe yIpaBICHUS TIEPCOHATIOM.

Komnemenyus: YK-1. Criocob6eH OCYIIECTBIATh MOUCK, KPUTHUCCKUNA aHAJIU3 U CHHTE3
uH(pOpMAIIUH, TPUMEHSATH CHCTEMHBIH IMOXO/ JUTS PEIICHUS TOCTABIICHHBIX 3a7a4.

Tun 3auamus: TPaKTUYECKOE 3aHATHE

Dopma npoeedeHus. yCTHBIN OTBET (B pOpMe AMCKYCCHM), pEIlIeHHe MaTeMaTHYECKHX 3a-
Jad, IpeCcTaBlIeHue A0KIaaa B popMe Mpe3eHTAuU Ha ONPEICIICHHYIO TEMY.

Ocnosgnas mema (mubo npodiema) 01 006CysHcOeHus: UCTIOIb30BAaHUE OCHOB MaTeMaTHie-
ckoro aHanu3a (aupdepeHnuanbHble ypaBHEHUs) IS IOCTAHOBKH M PEIICHHsS 3a/1a4 aHaIn3a B
cdepe yrpaBieHHs IEPCOHATIOM, KOJTMYECTBEHHOTO M KaUE€CTBEHHOT'O aHAJIM3a WHPOPMALUU TIPU
MPUHITUU YIIPABICHYECKUX PEIICHUI U TOCTPOESHUHU MOJeIel, ONIOCPEeNYIOUINX YIIpaBJIeHUE Mep-
COHAJIOM U BO3MOYKHOCTH TaKOT'O MCIOJIb30BAHUSI.

Bonpocuvt ons oo6cyscoenus.
Jlatb onpeienenye YucaIoBoro psaa.
UTo moHMMaeTcs MoJ] CYMMOM YUCIIOBOTO psiaa?
[Tpu KaKUX YCIIOBUSX YUCIIOBBIC PSIBI CXOSATCS M PACXOISTCS?
CdopmynnpoBaTh OCHOBHBIE CBOMCTBA CXOIALINXCSA YHCIOBBIX PSJIOB.
CdopmynupoBaTh pacCMOTPEHHBIC TPU3HAKU CXOAMMOCTH YHCIIOBBIX PSIOB.
JlaTb onpenenenne 3HaKoYepeayIoIerocs YucIoBOro psja.
CdopmynupoBars mpusHak cxoaumocTu JlenoHuma.
[Tpu KaKKMX YCIOBUAX YUCIOBOU PsI SIBISIETCS CXOASAIINUMCS a0COIOTHO U CXOASIIIUMCS

ONoa~wWNE

YCJIIOBHO?

9. ChopmynupoBats u 3anucarh npusHak Jlanambepa /Ui 3HaKONEPEMEHHBIX (3HaKO4e-
PEAYIOIINXCST) YUCITOBBIX PSIOB.

10. Mlate ompeneneHue CTENEHHOro psija.

11. Yro moHMMAETCS MOJT CXOUMOCTBIO CTETICHHBIX PSJIOB B TOUKE, HHTEPBaJie, 001acT?

12. Jlate onpenesneHue u 3anucarb GOpMyJibl paanyca, UHTEpBajia U 00JIACTH CXOJUMOCTH
CTETIEHHOTO Psila.

13. Kakoii creneHHO# psiji Ha3bIBaeTCsl 000OIEHHBIM?

14. 3anucars BbipaxkeHus Ais psoB Teiinopa u MakiopeHa.

15. Ilpuectu opMymnsl A1 pa3IoKEHUS IEMEHTApHBIX QYHKIMIA B pa1 MakiopeHa.

16. CdopmMymupoBath 3aa9y BIYUCICHUS 3HAYCHUH (DYHKITUU ITOCPEICTBOM CTEIIEHHBIX
psnoB. [Ipusectu npumepsl. M310KUTh TOPSIIOK OLEHKU TOYHOCTH MOJIyY€HHOT'O pe3ysibTaTa

17. Hamucats pan @ypbe it QyHKINH, 33JaHHONH Ha OTPE3KE C MEPUOJIOM.

18. Hanucatb Gopmyiisl Uit onpenenenus Ko3hduimeHTon 3Toro psa.

19. YucnoBble U CTETICHHBIE PSIJIBL.

20. OcHOBHBIE CBEICHUS O PSAAAX.

21. Tlpu3Haku CXOOUMOCTH pPSAA C TIOJOXKUTEIBHBIME WiIeHaMHU (IIPU3HAKUA CPaBHEHUS,
Komu, [lanamGepa, HHTErpaibHbIi).

22. CXOOuMOCTb PSJIOB C WICHAMH MPOU3BOJIBHOTO 3HaKa. [Ipu3Hak JleliOHuIa.

23. OO6nacTh CXOAMMOCTH CTETIEHHOTO psifa.

24. Psanw Teitnopa m MaxkiiopeHa.

25. IlpumeHeHue psA0B B MPUOIMKEHHBIX BHIYUCICHHSIX.

26. TIpunoXeHHs CTETICHHBIX PSJIOB.

27. 3anaun TeMbl «PaabD» ¢ 5)KOHOMUYECKUM U YIIPABICHUECKUM COJIEpKAHUEM

Mamemamuueckue 3a0ayu
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Ketic-3a0auu

1. ITycTe Ha pacueTHBIN cUeT B T€YEHHE N JIeT B KOHIIE roja noctynaer M pyo6. [IponeHTs!
HAYHCIISIOTCS B KOHIIE rofia 1Mo ctaBke i. OnpeennTe HapaleHHYI CyMMY H TEKYIIYI0 CYMMY Ha
HA4aJIbHbI MOMEHT BPEMEHH JIaHHOTO MOTOKA MJIATEXKEH.

2. HaiinuTe HadyalbHYI0 CTOUMOCTb BEYHOM PEHTHI, FapaHTUPYIOLIEH €XeroJHoe MOCTYII-
JieHre Ha cueT M pyOieit v HauKrCcIeHHEe IPOIICHTOB 1Mo cTaBke I. O0e onepariu Mporu3BOISITCS B
KOHIIE KaXJI0T0 ToAa.

[IpencraBnenue doxnada 6 popme npezenmayuu Ha TEMY:

1. BO3MOXXHOCTH MCIIOJIE30BAHUS ITOHATHI TEOpHH PAIOB B DKOHOMHUYCCKHUX HUCCIICAOBA-
HUSIX U SKOHOMHUYECKUX pacueTax U B Mpo(heCcCHOHAIBHOM IEATEILHOCTH ChEephl YIIPABICHHUS TTEp-
COHAJIOM.

2. TlpuMeHeHUe peleHUs U TIPUMEPOB 3a/1a4 (TEOPHH PAIOB) B HCCICTOBAHUAX M SKOHO-
MHYECKHUX pacueTax U B MPo(ecCHOHATbHOMN ACITEIBHOCTU CPephl yIIPaBICHUS TEPCOHATIOM.

3. BO3MOXXHOCTH MPUMEHEHHSI OCHOB TCOPHHU PSAIOB I TOCTAHOBKH M PELICHUS 3a-
Jav aHanu3a B chepe yrnpaBieHHs IEPCOHATOM, KOJMYECTBEHHOT O M KAY€CTBEHHOTO aHAIn3a
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uH(}OpMaLUK pU TPUHATUU YIPABICHYECKUX PEUICHUN U TOCTPOSHUU MOJIeNIe, ornocpeny-
IOIIHUX YIPABJICHUE IIEPCOHAIOM.

Pa3nen 3. OcHOBBI MAaTEMATHYECKOI'0 AaHAJIHN3A

Tema 3.6. ®YHKIIUM HECKOJBKHX MepeMeHHBbIX

L]env 3anamus: OCBOGHHE OCHOB MaTeMaTHYECKOro aHaiu3a (OCHOBHI JuddepeHnnab-
HOT'O MCYHMCJICHUS (PYHKIMI HECKOJIBKHUX MEPEMEHHBIX), OCYIIECTBIISIS IOUCK, KPUTUYECCKUI aHa-
JIN3 U CUHTE3 UH(POPMAIIUH, TPUMEHSISI CUCTEMHBIH MOAXO0/ JUIS PEIIeHUs TOCTaBICHHBIX 3a/a4 B
cdepe ynpaBiaeHHUs EPCOHATIOM.

Komnemenyus: YK-1. Criocob6eH OCYIIECTBIATh MOUCK, KPUTHUCCKUNA aHAJIU3 U CHHTE3
uH(OpPMAaLINH, IPUMEHATh CUCTEMHBIN MOJIXO [UIs PELICHUS IOCTaBICHHBIX 3a/1a4.

Tun 3anamus: TPaKTUYECKOE 3aHITHE

Dopma npoeedeHus. yCTHBIN OTBET (B pOpMe AMCKYCCHM), pEIlIeHHEe MaTeMaTHIECKHX 3a-
Jad U Kelc-3aj1ay, IpeCcTaBlIeHre A0KIaaa B popMe Mpe3eHTaud Ha ONPECIIEHHYIO TEMY.

Ocnosguas mema (mubo npodiema) 01s 006CyscoeHUs: UCTIOb30BAaHUE OCHOB MaTeMaTHie-
ckoro aHanu3a (ocHOBbI AU (epeHINATLHOTO UCUUCICHUS QYHKIIUA HECKOJIBKHX TEPEMEHHBIX )
JUIsI IOCTAHOBKH U PELLIEHUS 33/1a4 aHallu3a B cepe yrnpaBIeHUs! IEPCOHATIOM, KOJIMYECTBEHHOIO
¥ KQUeCTBEHHOT0 aHan3a HH(POPMAIUH TPU MPUHSATUH YIIPABICHUECKUX PEIICHUN U TOCTPOSHUHT
MOJIEJIEH, OTIOCPEAYIOIINX YIIPABICHHUE MIEPCOHATIOM U BO3MOKHOCTH TaKOI'O UCIIOJIb30BAHMUS.

Bonpocul ons obcyacoenus.

1. VccnenoBanue QyHKIIMU HECKOJBKHUX MEPEMEHHBIX C TOMOIIBIO MPOU3BOIHBIX.

2. Ucnonb3oBanue (QPyHKIMOHAIBHBIX 3aBUCHUMOCTEH 1Js (hopmamu3anuu cojaepka-
TEJILHOTO OMHMCAaHUs MPOOJIEMBI U TIOCTAHOBKH 331a4 B Chepe roCyAapCTBEHHOTO U MYHUIIUITAIb-
HOTO yIPAaBJICHHUS.

@yHKIMU HECKOJIbKUX nepeMeHHbIX (DHIT).

[TpousBogHbIe PYHKIINU HECKOJIBKUX MEPEMEHHBIX.

Bungei sxcrpemymon (OHIT).

VYcnoBus Haxoxaenus skcrpemymo (OHIT).

VYcnouslil a3kcTpemym (OHIT).

[Ipumenenue B axoHoMuueckux 3anadax (OHII) B cepe ynpasienus nepcoHaIoM.
Bo3moxxHOCTH pYyHKIIMI HECKOJBKUX MEPEMEHHBIX JJIsl KOJIMYECTBEHHOIO U Kaue-
CTBEHHOTO aHaJln3a MpoieccoB (0OBEKTOB), MPU OLIEHKE COCTOSIHUS SKOHOMHYECKOH, COLIU-
aJbHOM, NOJIUTHUYECKON Cpelbl, AEATEIbHOCTH OPraHoOB IOCyAapCTBEHHOW Biactu Poccuii-
ckoii denepannu, OpraHoB rocyJapCcTBEHHON BiacTu cyObekToB Poccuiickoit denepanuu,
OpPTaHOB MECTHOI'0 CaMOYIpaBJIEHUS, TOCYJapCTBEHHBIX U MYHULUNAIbHbBIX, TPEAIPUITHI
U YUPEXKAEHUN, TOJIUTUYECKUX TAPTUI, KOMMEPYECKUX U HEKOMMEPUYECKUX OpTaHU3aluil.

©®NDO AW

Mamemamuueckue 3aoavu

1. HaiiTy 4acTHbIE MPOM3BOIHBIE IEPBOTO MOPsAKA QYHKIMH Z = X2 + 2X+ Y2 —3

2. Ilokazatb, uro ¢yHkmUs Z=Y- In(x2 — y2) YIOBIIETBOPSIET  YPaBHEHHUIO

10z 1loz_z

— —+ =—.
X oX yoy y
3. Haiitu skcTpemymbl GpyHKIMM ABYX nepeMeHHbIX Z = f (X, y).

3

a. z=2x>+6xy*—30x—24y. 6. z=x"—-Vy°,

[IpencraBnenue doxnada 6 popme npezenmayuu Ha TEMY:

1. Bo3MOXXHOCTh HCIIOJIb30BAHUS MOHATUN TEOpUH (YHKIUH HECKOJIBKUX MEPEMEHHBIX
(®PHIT) B 5KOHOMHUYECKHUX HMCCIICOBAHUSIX U SKOHOMHUECKUX pacdyerax U B MPOQecCHOHATBHOMN
JIeATEIbHOCTH Cephl YIPaBICHHS IEPCOHATIOM.
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2. IlpumeHeHue peeHus ¥ IpUMEpOoB 3a1a4 (TeoprH PYHKIIUU HECKOJIBKUX MEPEMEHHBIX
(®HIT)) B uccnenoBaHUsAX W SKOHOMUUYECKHX pacyeTax W B MPO(PECCHOHATLHON NEeATeTbHOCTH
cdepsl yIpaBICHUS TEPCOHATIOM.

3. Bo3amoxkHOCTH TPUHUMATH 00OCHOBAHHBIE SKOHOMUYECKHE PEIICHUS B Pa3JIMYHbIX 00-
JaCTAX KUIHEAEATEIILHOCTH Ha OCHOBE TEOPHH (DYHKIMU HECKOJbKUX nepemMeHHbix (PHIT)mpu
pelIeHnU IPAKTUYECKUX U UCCIIeIOBaTeNIbCKUX 3a/1a4 B chepe yrpaBieHUs [IEPCOHAIOM.

4. B0O3MOXXHOCTH NMPUMEHEHHS OCHOB (DYHKIIMOHAIBLHOTO ammapara u TeOpuu (HYyHKIHH
Heckonbkux nepemeHHbix (OHII) mis moctaHOBKY U pellieHus 3a/1a4 aHalnu3a B cepe ynpasiie-
HUSl TIEPCOHAIOM, KOJIMYECTBEHHOTO M KAueCTBEHHOTO aHaju3a WH(POpPMAlUU MPH HPUHATHU
YIpaBICHUYECKUX PELICHUN U MOCTPOCHUH MOJIENIEH, OMOCPEAYIONINX YIIPABICHUE TEPCOHATIOM.

5. BO3MOXHOCTH TpPUMEHEHHUS OCHOB TEOPUH (PYHKIMH HECKOJIBKHUX IePEMEHHBIX
(®HID)ans mocTaHOBKYU U pelIeHUs 3ajlad aHajdu3a B chepe ynpaBieHUs IePCOHAIOM, KO-
YECTBEHHOTO M KaueCTBEHHOTO aHaln3a MHOOPMAIMK MPHU NPUHATHU YNPABICHYECKUX pe-
HICHUH ¥ TOCTPOSHUH MOJENeH, ONMOCPeNyIOINX yIpaBlIeHue MepcoHaIoM.

Pa3zneus 4. JjieMeHTHI TEOPUH BEPOATHOCTEM

Llenv 3auamus: OCBOEHHUE OCHOB TEOPUU BEPOSITHOCTEH, OCYILECTBIISAS MOUCK, KpUTHYE-
CKUH aHaAJIW3 ¥ CUHTE3 UH(OPMAIMH, TPUMEHSS CUCTEMHBIHN OJXO0/1 115 PELIeHHUs TIOCTABJICHHbBIX
3a/1a4 B cpepe yrpaBiIeHUsI IEPCOHATIOM.

Komnemenyus: YK-1. Crioco6eH ocyliecTBIsATh MOUCK, KPUTHUECKUN aHaIN3 U CHHTE3
uH(pOpMaLU, IPUMEHATh CUCTEMHBIH MOAXO0A JUIsl PEIIEHUs TOCTaBJIEHHBIX 3ajauy.

Tun 3auamus: IPAaKTHYECKOE 3aHATHE

@opma npoeedenus. yCTHBIN OTBET (B OpME AUCKYCCUN), PELIEHUE MaTEMAaTUUECKHX 3a-
Jlad ¥ Keic-3a1ay, MpeacTaBleHe J0KIaa B GopMe IPE3EHTALMH Ha ONPEACICHHYIO TEMY.

OcHosHnas mema (1ub60 npobarema) 01 006CyrHcOeHUs: UCTIOTB30BaHUE OCHOB TEOPUU BEPO-
ATHOCTEH U1 MOCTAHOBKHU M PELICHHUs 3a/1a4 aHalIu3a B c(epe yIpaBlIeHUs IEPCOHATIOM, KOJIHYe-
CTBEHHOTO M KQUECTBEHHOTO aHaJIM3a MHPOPMALUH NPU NPUHSATHH YIIPABICHYECKUX PEUICHUN U
IIOCTPOECHUHU MOJEIIEH, ONIOCPEAYIOIUX YIIPABICHHUE IEPCOHATIOM U BO3MOXHOCTHU TaKOI'O UCIIOJIb-
30BaHUS.

Bonpocul ons obcyacoenus.

1. Cnyyaiiable cCOOBITHS U KOMOMHATOPHUKA.

2. OCHOBHBIE MTOHATHUS U ONPEENICHHS CITy4aiiHbIX COOBITHH.

3. Krnaccudeckoe, CTaTHCTHYECKOE U TEOMETPUIECKOE OTPE/IENeHNE BEPOSTHOCTH COOBI-
THUH.
TeopeMsl CII0KEHHSI U YMHOKEHUSI BEPOSITHOCTEN.
dopMyiia MOJHON BEPOATHOCTH.
®opmyna beiteca (TeopeMa rumnores).
IToBTOpEHNE HE3aBUCUMBIE UCTIBITAHMS.
Teopema bepHyin u ee cleaCTBHS.
Teopema IlyaccoHa.
0. UnrerpanpHas u nuddepeHnmaibaas Teopemsl Jlammaca.
1. ®dopmyna Myaspa-Jlamaca.

12. ®ynxmus Jlamnaca.

13. Caydaiinble BenmuuuHbl. OCHOBHBIE TIOHSATHS U ONPEAEICHUS.

14. 3akonbl pacnpeneneHusi BEpOSTHOCTEH NUCKPETHBIX CIydalHBIX BEIUYUH (OMHOMH-
aJbHBIN, reoMeTpuyeckuii, [lyaccona).

15. YucnoBble XapaKTEpUCTUKH CIyJalHbIX BETUYNH.

16. ®yHKIMS U MIIOTHOCTH pacIpeesieHus CIy4yaifHO! BeTMYHHBI.

17. 3akonsl pacnpeneneHus] BEpOATHOCTEN HEMPEPHIBHBIX CIYYalHBIX BEJIMYUH (paBHO-
MEPHBIi1, TOKA3aTENIbHBIN).

18. HopmanbHbIH 3aK0H pacrpeesieHIs] BEpOSITHOCTEH CITy9aliHbIX BEMYHH.

RRoOoo~N O~
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19. Cuctemsbl ciyyailHBIX BEJIWYMH, 3aKOHBI MX PaCIpEeNeHUs], YHCIOBbIE XapaKTepu-
CTHKH.

20. IIpenenbHBIE TEOPEMBI TECOPHH BEPOSITHOCTEHA.

21. 3amaun TEOpUM BEPOSTHOCTEH C YKOHOMHYECKUM M YIPABICHYECKUM COJCpP)KaHHEM
JUIs IPUMEHEHHS 3HaHUU B cepe SKOHOMHUKHM M YIPABJICHHS C LENbI0 aHAIM3a MOTCHIUANA U
TEHJCHLUI Pa3BUTHSI POCCHUICKOM M MEPOBOM SKOHOMHUK JJISl PELICHUS IPAKTHYECKUX U UCCIIEeI0-
BaTEJIbCKUX 3a71a4 B cepe yInpaBiICHUS IIEPCOHATIOM.

Mamemamuueckue 3a0auu

1. [llectp KIUEHTOB CiaydallHBIM 00pa3oM oOpamarTcs B 5 ¢dupm. Haiitn BeposTHOCTH
TOTO, 4TO, XOTSI OBbI B OJTHY (PMPMY HUKTO HE OOPATHTCS.

2. Cpenu coTpyaHUKOB (hupmbl 28% 3HAIOT aHTIIMHCKUN 131K, 30% — HeMenkuid, 42% —
(bpaHIry3CcKHii; aHTTIHICKU 1 HeMenKuil — 8%, anrnuiickuii u ¢ppannysckuii — 10%, Hemeukuii u
bpanmysckuii — 5%, Bce Tpu s3bika — 3%. HaliTu BepoATHOCTH TOTO, YTO CIy4ailHO BHIOPAHHBIM
COTPYIHUK (UPMBI: a) 3HACT aHTVIMWCKUIA WM HEMEIKHIA, 0) 3HAeT aHTJIMIUCKUI, HEMEIIKUI WK
bpaHIly3CKHii; B) HE 3HAET HU OJMH U3 IIEPEUNCICHHBIX SI3BIKOB.

3. Kypc aknum 3a 1eHb MOXKET MOJHATHCSA Ha | IyHKT ¢ BepOSITHOCTBIO 50%, OIMyCTUTHCS
Ha | myHKT ¢ BEpOoATHOCTHIO 30% U1 O0CTaThC HEM3MEHHBIM € BepOoSITHOCThIO 20%. HaliTu Beposr-
HOCTb TOT0, YTO 32 5 JTHEH TOPTroB Kypc IMOJHUMETCS Ha 2 MYHKTA.

4. YenoBek, NpUHAANIEKAIIMN K OMPEIeICHHON TPYIIe HACEIEHUs, C BEPOATHOCTHIO 0,2
OKa3bIBaCTCSI OPIOHETOM, C BEpOSATHOCTHIO 0,3 — maTeHoM, ¢ BeposSTHOCTHIO 0,4 — OIOHIMHOM
u ¢ BeposTHOCTBIO 0,1 —pbikuM. BeibupaeTcs Hayraf rpyrina u3 mectu 4enoBek. Haiitu Bepost-
HOCTH CJICIYIONINX COOBITHUI: A—B cOCTaBe TPYIIbI HE MEHbIIE YeThIpeX OJIOHIUHOB; B—B co-
CTaBe TPYMIbI XOTs ObI 0JIUH PhDKUN; C—B COCTaBE TPYIIIBI PAaBHOE YKCIO OJOHIUHOB U IIaTe-
HOB.

5. Habupas Homep TenedoHa, aboHEHT 3a0bLI ITOCICHIE TPH ITU(PHI, ¥ IOMHS JIUIIb, YTO
i Mdpsl pa3nuyHbl, HAOpan ux Haynady. HailTu BepoATHOCTH TOTO, YTO HAOpaHBI HY)KHBIC
1 dper.

6. Momnery Opocarot 5 pa3. HaiiTu BeposSTHOCTh TOTO, UTO «repO» BBHIMAJET: a) MeHee 2
pas; 0) He MeHee 2 pas.

7. 3ajgaHbl MaTeMaTUYeCKoe OXMJaHHEe M U CpelHee KBaJpaTHUECKOE OTKIOHEHUE O
HOpPMaJIbHO paclpe/ielIeHHON ciaydaiiHoi BenmuuuHbl X. Haiftu: 1) BeposTHOCTB TOTO, 4TO X MpH-
MeT 3HaueHue, MpuHaexkamee uareppany (c; ) ; 2) BEpoATHOCTH TOrO, 4TO aGCOMOTHAS Be-

JIMYKWHAa OTKJIOHCHHUA ‘X - m‘ OKaXXCTCA MCHBIIIC 5 .

m=15 o=2, a=16, B=25 5=4

Keiic-3a0auu

1. JIBe opraHu3anuu NpoU3BOJAT OJMHAKOBYIO MPOAYKLMIO. BeposTHOCTH TOTO, 4TOo AO
«CTtpoiika» BBIHZET HU MUPOBOI phIHOK, paBHa 0,0, a BEpOSITHOCTh BBIX0J1a HA MUPOBOW YPOBEHb
ITAO «Crtpoiionirropr» pasen 0,7. HaiiTu BEpOSTHOCTb TOTO, UTO TOJIBKO OJHA OpTraHU3aIusl BbIii-
JIeT Ha MUPOBOW PBIHOK.

2. B ropozne 10 xommepuecknx OaHKOB. Y Ka)kIOro pucK OaHKPOTCTBAa B T€UYEHHUE roja
cocraBiisieT 10 %. UeMy paBHa BepOSATHOCTb TOT'O, YTO B T€YEHHE T0j1a 00AHKPOTHUTCA OOJbIle
OJHOTO OaHKa?

3. IlpeanpuHUMaTeNb PeIn BIOKUTH CBOU CPEJCTBA MOPOBHY B JIBA «HE3aBUCHMBIX)»
KOHTPaKTa, KKl U3 KOTOPBIX IEUCTBYET JBa roja u MpuHeceT eMy npuObuTh B pazmepe 100%.
BeposiTHOCTE TOro, 4TO Ka)kJblii U3 KOHTPAKTOB 3a JiBa roja He «ionHeT», paBHa 0.8. Kakosa
BEpOSITHOCTh pucKa? Mim kakoBa BEpOSATHOCTH TOrO, YEPE3 JIBA I'0Jla IO UCTEYEHUN CPOKa Je-

CTBHSI TUX KOHTPAKTOB, NMPEANPUHUMATEIb, TI0 MEHBIIICH Mepe, «HUYero He mnotepser»? (Om-
eéem: 0.96).
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4. B pexnamuoi ¢pupme 21% pabOTHHKOB MOTYYalOT BBICOKYIO 3apaboTHYO miaty. 13-
BecTHO Takxke, 4To 40% paOOTHUKOB (PUPMBI - KEHIIUHBI, a 6,4% paOOTHUKOB - KEHUIUHBI, MO-
Jy4arolye BBICOKYIO 3apaboTHYIO IuiaTy. MOXHO JIM YTBEpXkJIaTh, YTO HA (PUPME CyLIECTBYET
JUCKPUMUHALIMS )KEHIIMH B oriaTe Tpyaa’?

5. B yactu A Enunoro rocyaapcTBeHHOTO 3k3aMeHa 1o marematuke B 2005 roay Obu1o
10 3apanuii ¢ BbIOOpoM oTBeTa. K kaxaoMy u3 HUX npezasiaraercs 4 BapuanTa OTBETa, U3 KOTOPBIX
TOJIbKO OAMH BepHBIM. EcnM ydeHMK He 3HaeT ImpeaMeT U OTBEYaeT Hayraj, TO C BEPOSITHO-

I 3
cThio 4 ‘ OH BBIOGEPET MPABUIILHEII OTBET, @ C BEPOATHOCTBIO 4 - ommbeTcs. st moTydeHns 11o-
JIO)KUTEJIBHON OLIEHKH 3a 3K3aMEH He0OXO0JMMO MPaBUILHO OTBETUTh MUHHUMYM Ha 6 3a/JaHUIA.
KakoBa BEpOSITHOCTb TOTO, UTO HEPAAUBBINA YUEHUK CAACT IK3aMEH?

6. B mudT cemusTakHOrO TOMa HA MEPBOM 3Ta)kKe BOLIUIM TPH denoBeka. Kaxaplil u3 HUX
C OJJUHAKOBOM BEPOSITHOCTBIO BHIXOAUT Ha JIFOOOM M3 3Ta)Kel, HauuHas co Broporo. Haiitu Bepo-
ATHOCTH CIIEAYIOUINX COOBITHIl: A — BCe Macca)XUpbl BBIMIYT HAa YETBEPTOM 3Taxe; B—Bce nac-
CaXUPBbI BBIUIYT OJTHOBPEMEHHO (Ha OJHOM M TOM K€ 3Taxke); C—Bce MacCaXXupbl BRIMAYT Ha
pa3HBIX ATAXKaX.

7. 3aBOJ U3rOTOBIISIET U3/IEIHS, KAXKI0€ U3 KOTOPBIX JOJKHO MOJIBEPIraThCs YETHIPEM BH-
nam ucnbiTanuid. [lepBoe ucnbITaHNe U3AETUE MPOXOAUT OJIArONONydyHO ¢ BeposTHOCTHIO 0,9;
BTOpOe— ¢ BeposITHOCTHIO 0,95; TpeTbe — ¢ BeposATHOCTHIO 0,8 U 4eTBEpTOE — C BEPOSITHOCTHIO
0,85. HaiiTu BepoATHOCTH TOTO, UTO H3ZENUE IPOAeT 01aronony4Ho: 4 — BCe YEThIPE UCIIbITA-
HUs; B—pOBHO /1Ba ucnblTaHus (U3 4eTbipex); C—He MEeHee ABYX MCIbITaHUH (13 YEThIpEX).

[Ipencrasnenue ookrada 6 hopme npezenmayuu Ha TEMY:

1. BO3MOXHOCTh UCIIOJIb30BaHUS MMOHATUH TEOPUHU BEPOSTHOCTECH B SKOHOMUYECKHUX HC-
CJICTIOBAaHMSIX ¥ SKOHOMUYECKHX pacueTax U B MPOPEeCCHOHAIBHON NeATeIbHOCTH C(hephl yIpaB-
JICHUSI TICPCOHAJIOM.

2. IlpumeHeHHE pemeHus ¥ MPUMEPOB 33124 (TCOPUH BEPOSTHOCTEH) B HCCIICIOBAHUSIX U
9KOHOMHUYECKUX pacyerax U B MPOPECCHOHATBLHON NESTEILHOCTH cepbl yIpaBiIeHUs MepcoHa-
JIOM.

3. B03MOXHOCTh IPUHUMATh 00OOCHOBAHHBIC IKOHOMHYECKHE PEIICHHS B Pa3JINYHBIX 00-
JACTSIX )KU3HEICATESITHHOCTH Ha OCHOBE TCOPHH BEPOSITHOCTEH MPU PEIICHUN TIPAKTHYSCKUX U UC-
CJIeIOBATENBCKUX 33124 B chepe yIpaBlIeHUs IEPCOHAIOM.

4. BO3MOXHOCTH IPUMEHEHHUS OCHOB ()YHKITMOHAJIHHOTO amnmapara U TCOPHH BEPOSITHO-
CTeil AJIs MOCTAaHOBKH U PEIlICHUS 3a/1a4 aHaln3a B chepe yIpaBieHUs IEPCOHATIOM, KOTUYECTBEH-
HOTO M Ka4eCTBEHHOTO aHaM3a WH()OPMAIUU TIPH MPUHSATHH YIIPABICHYCCKUX PEIICHUN U TI0-
CTPOEHHUH MOJIeNiei, OMOCPEAYIONIUX YIPaBIEHUE TIEPCOHATIOM.

5. BOo3MOXHOCTH IPUMEHEHHSI OCHOB TEOPHUU BEPOSITHOCTEH JIJIsSI TTIOCTAHOBKH U pelie-
HUS 3a]lad aHanu3a B cepe ympaBleHHs MEePCOHAIOM, KOJIMYECTBEHHOTO U Ka4YE€CTBEHHOTO
aHanmu3a WHOOpPMAIUU TPU TPUHITHH YIPABICHUCCKUX PEIICHUN W TOCTPOCHUH MOJCIEH,
OTIOCPEYIOIIUX YIPaBICHUE TIEPCOHATIOM.

Pa3nea 5. OcHOBBI MAaTEeMaTH4YeCKOH CTATHCTHKH

L]env 3ausamus: OCBOCHHE OCHOB MaTEMaTHUECKOW CTATUCTHKH, OCYIIECTBIISASI TIOUCK, KPH-
TUYECKUN aHAIM3 M CUHTE3 MH(OPMAIIUH, TPUMEHSSI CUCTEMHBIN MOIXO JAJISl PeleHHsI TIOCTaB-
JICHHBIX 3a/1a4 B c(epe yIpaBIICHUS TIEPCOHATIOM.

Komnemenyus: YK-1. CnocoOeH ocylecTBIsATh NOUCK, KPUTUYECKUI aHANINU3 M CHHTE3
UH(POPMAIINH, TPUMEHSTh CHCTEMHBIH MTOIXOJ U PEIICHUS TOCTABICHHBIX 3a/1a4.

Tun 3anamus: IPAKTHUECKOE 3aHATHE

Dopma npogedeHus. yCTHBIN OTBET (B pOpMe AMCKYCCHH), pEIIEHHEe MaTeMaTHIECKIX 3a-
Jlad M Keic-3a1a4, MpeacTaBlIeHe J0KIaaa B opMe MPE3eHTALMH HA ONPEACICHHYIO TEMY.

OcHosHnas mema (1ubo npobaema) 01 006cyrHcOeHus: NCTIOIb30BaHNE OCHOB MaTeMaTHYe-
CKOM CTaTMCTUKH JJIsl IOCTAHOBKU U PELICHHUs 33a]au aHaju3a B cepe yrnpaBlIeHHs IEpCOHAIOM,
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KOJIMYECTBEHHOTO M KA4eCTBEHHOTO aHajIn3a HH(POpPMAINH [P MPUHITHHA YIIPABICHYECKUX pe-
HIEHUH U TOCTPOEHUU MOJIENIed, OMOCPENYIOIIUX YIPaBIeHUE NEPCOHATIOM U BO3MOXHOCTHU Ta-
KOI'O UCIIOJIb30BaHUS.

Bonpocul ons oo6cyacoenust.

1. U3noxuTh OCHOBHBIE 3a/1a4 MAaTEMAaTUYECKONU CTATUCTUKH.

2. V3n0uTh OCHOBHBIE OIpeieieHus (TeHepaibHasi U BBIOOpOUYHAst COBOKYITHOCTH, Bapu-
AIIMOHHBIN P, CTATUCTHYECKOE pacipeiesieHre BEIOOPKHU, TIOJIUTOH U TUCTOTPaMMa).

3. Uto Ha3bIBaeTCs BHIOOPOUHOMN CpeHEN W BEIOOPOUYHOM IUCIIEpCUEH CIydaifHOW BEJH-
YUHBI?

4. Yro Ha3bIBaeTCs JOBEPUTEIBHON BEPOSATHOCTHIO U JJOBEPUTEIBHBIM HHTEPBAIOM?

5. JlaTb onpeneneHrne CTaTUCTUYECKO TUIIOTE3eE.

6. U3noxuth MeTOIUKY puMeHeHust kputepus [Tupcona 1uist mpoBepKu rUIOTE3bI O HOP-
MaJIbBHOM PACHPENCIICHUU CIIy4YaiiHON BEJIUYUHBI.

7. Hatb onpeneneHue u cpopMyaupoBaTh CBOMCTBA KO3 PUILIMEeHTa KOPPEALIUU.

8. Jlatp onpeneneHue BEIOOPOUHOTO KOAPPHUIIMEHTa KOPPEIIALIUH.

9. 3anucarp ypaBHEHUS MPSIMBIX PErPECCHHU.

10. 3amucarb ypaBHEHHS BEIOOPOYHBIX MPSIMBIX PETPECCHH.

11. [atp ompeneneHue KOPPEISIIHOHHOTO OTHOLIEHHU. OOBSICHUTD €r0 BEPOSATHOCTHBIN
CMBICIL.

12. OcHOBBI TEOpUU MATEMATUYECKOM CTATUCTHKHU.

13. TIpeamer u 3a7a9u MATEMATHYECKON CTATUCTHKH.

14. T'enepanbHast U BHIOOPOYHAS] COBOKYTHOCTb.

15. BapuanuoHHsli psi.

16. Craructuyeckoe pacrnpezesieHue BBIOOPKH.

17. Tlonurox u rucTorpaMmma.

18. Craructuyeckue OLEHKU apaMeTPOB paclpeiesieHus.

19. MaremaTHnueckasi CTaTUCTHKA.

20. OcHOBBI TEOpPUU MAaTEMATHUYECKON CTATUCTUKH.

21. Cratucrhueckas mpoBepKa THITOTe3.

22. Kpurepuii cornacus ITupcona.

23. DIeMEeHTHI TEOPHH KOPPEIISIIUH.

24. JluneliHas perpeccusl.

Mamemamuueckue 3a0auu

1. Cpennue exeMecsYHbIE pacxXo/bl HA MOKYNKY KaHIEISAPCKUX MPUHAIUICKHOCTEH IS
otaeneHus 6anka coctarisitoT 3000 py0., a cpeiHee KBaipaTUYHOE OTKIOHEHHE 3TOM citydaitHOH
BEJIMYHMHBI He npeBbiaeT 750 pyo. OueHuTh BEpOSITHOCTD TOTO, YTO PAcX0/Ibl Ha KaHIIEISIPCKHUE
NPUHAAJIEKHOCTH B 110001 Hayra/1 BeIOpaHHbIN Mecsl He npeBbicaT 6 000 py6., ucromnb3ys: a) He-
paBeHcTBO MapkoBa; 0) HepaBeHCTBO UeObIéBa.

2. bank BbIaeT kpeauTsl o 1 MiH py0. cpokom Ha 1 roa. M3BecTHO, 4TO B CpeiHEM Be-
POSITHOCTH HEeBO3Bpara kpeauta = 1 %. Kakylo nponeHTHYI0 CTaBKy JOJKEH YCTaHOBUTH OaHK,
4TOOBI B CPETHEM UMETH MTPUOBLIH?

3. HeoOxommmo M3y4nTh pacmpeseneHne pasmMepa o0yBH, POJIaHHONW B MHTEPECYIOIIEM
MarasuHe, ¢ I1eJIbl0 00eCIeUnTh HY)KHOE KOJMYECTBO 00yBU KaxJ0oro pasmepa. [lomyyens! cie-
JYIOIIUE JTaHHBIE O pa3Mepe MPOJaHHON B MarasmHe 3a CyTKH oOyBHU (3keHCKoi): 35, 35, 36, 36,
..., 42,42. Bcero npogano 100 mtyk. Cnenats BEIBOJBI.

4. 13 reHepanbHON COBOKYITHOCTH U3BJIeUeHA BEIOOpKA 00bEMa 1T = 21:

x; 2 6 8 10 ¥

L

n 3 4 6 8 21
Tpebyercs HaitTh: 1) 1 mOCTPOUTH AIMIUPUUYECKYIO (QYHKIMIO paclpeneieHus; 2) BbI0O-
pouHoe cpenHee, «ucnpasieHHoe» CKO, BBIOOPOUYHYIO MOAY M MEHAHY.
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5. Tpebyercs npu yposHe 3Hauumoctu & = 0,05 IIPOBEPUTH 1O KPUTEPHUIO COTJIACHS

[Tupcona runoTe3y 0 HOpMaJIbHOM paclpeeieHUU TeHepaIbHOM COBOKYITHOCTH, €CJIU N3BECTHBI
r

OMIIMPHYCCKUC I’IaCT(_)TIJI ni. " TCOPETUICCKHUEC YaCTOTEI ni .
n, | 8]10[I8[27[17[ 119
n, [5]15[16]25[20] 127

6. 13 rerepanbHON COBOKYIHOCTH M3BJIE€UEHA BBIOOpPKA, MpEJICTaBlIEHHAsl B BUJE pAla.
Tpebyercs mpoBEepHUTh, COTIACYIOTCS JI BEIOOPOUHBIEC TaHHBIE C THIIOTE30i O HOPMAJILHOM pac-
IIPEACIICHUH CIIy4YalHOM BEJIMYMHBI X ¢ nomousio Kkpurepus cornacus llupcoHa npu yposHe

3Haunmoctu & = 0,0 5, pa30uB OTPE30K lxmm: xmﬂxl Ha [ MHTEPBAJIOB OJIMHAKOBOM JIJIMHBI.

l=1+3322-1gn

BGJII/I‘II/IHy 'E paccunuTaTs I10 (bOpMy.]'Ie CTemeeca
2,1 ]23]1,5]3,1]27]19]24]09]25] L1
13]29]23(3.9(24(361.6]3.2(29]2
2,1(33]08[35[1,7]26[4,1[28[1.2]25
LI[24]1,5]32]27[1,5]37[1,9[3.1]4 |
4102902 [11]07[33]25]16]24[21] [32]1,6]07]26[13[2 [37]29]4 |3,
32/09]28[42]28[19]1,2][1,7[35]2 | [28]4.1[1.9]3.,6[33][29]0.6]15[1,2]24
27[39[24[1,7[3.6[25[08[31[21[13] [LI1[35][16]24]39]27]25[1.9]2,6]32

Ketic-3a0auu

1. B ctpaxoBoii komnanuu 10 Teic. kiareHTOB. CTpaxoBOM B3HOC KaKJOro KJIMEHTa CO-
ctasisieT 500 py6. BeposiTHOCTh HaCTyIIJICHHUS CTPAXOBOTO ClIydas paBHA (110 OLIEHKaM YKCIIEPTOB
komnanuu) 0,005, a crpaxoBas BbIIUIaTa IPU HACTYIUIEHUU CTPAaXOBOI'O CIy4yash COCTaBIsET
50 Teic. py0. a) OnpenenuTh, Ha KaKyl0 MPUOBUIL MOXKET PAaCCYUTHIBATH CTPAXOBasi KOMITAHUS
¢ BeposiTHOCTHIO 0,99. 6) OnpenenuTs MUHUMaIbHBIA pa3Mep CTPaxoBOW NMPEMUH, IPU KOTOPOM
CTpaxoBasi KOMITAHUA MOIYYUT NPUOBLIE, HE MEHBIIYI0 1 MIIH py0., ¢ BepoaTHOCThIO 0,999.

2. Jlns ompeneneHus CpelHero J0X0a HaJorOIUIaTeIbIIMKOB TOPO/1a HAJIOTOBOW HHCIIEK-
et Oblia mpoBeeHa mposepka 250 xutenel 3Toro ropoja, 0TOOPaHHBIX CIIYYaiiHBIM 00pa30M.
OueHuTh BEpPOSTHOCTD TOIO, YTO CPEAHUM FOJI0OBOM JOXO/ )KUTEIEH ropoJia OTKJIIOHUTCS OT CpeJl-

X-L3x
HEero apu(pMeTUIeCcKOoro 250°T " rofoBBIX 10X0Z0B BHIOpaHHBIX 250 KuTelel He Goiee ueM
153 na 1 000 py6., ecau M3BECTHO, YTO CpelHEe KBAJAPAaTHUHOE OTKJIOHEHHE T'OJ0BOrO J10X0J]a
He mpeBbimaet 2 500 pyo.

3. Ilo cratucTyecKuM JAaHHBIM B cpesiHeM 87 % HOBOPOXKAEHHBIX A0kHBa0T 110 50 jer
(T. e. BepositHOCTE HokuTust 10 50 et paBHa 0,87). C momomipio HepaBeHcTBa UeObméBa ore-
HUTb BEPOSATHOCTH TOT0, 4TO U3 1000 HOBOPOXKJIEHHBIX J0Js (OTHOCHUTENIbHAS YacTOTa) JA0KHB-
mmx 10 50 stet Oyaer oTIMYaThest OT BeposiTHOCTH He Oostee ueM Ha 0,04 (110 MOIyITHO).

4. IpennpuumunBeiii CeMeH CeMEHOBUY X0UET MPOBEPUTH HAMKUCh HA pEeKJIaMHOM OaH-
Hepe, KoTopas riaacut, 4to B joTepee «CtormKupJloTo» mouyTH TpeTh BCceX OMIIETOB BBIUTPBILI-
Hble. YTOOBI peanan3oBaTh CBOIO 33JJyMKY, OH IOIPOCHII N CBOUX Jpy3el Kynuth no 10 notepeii-
HbIX 6m1eToB. [1ycTh X1 — 4nCII0 BHIMTPBIIIHBIX OUIIETOB Jpyra i U P — BEPOSATHOCTD BHIUTPHIILIA
onHoro Ounera. a) Kakoe pacnpenenenue nmeeT BennurnHa Xi ? 0) 3anucath (GyHKIUIO TPaBIO-
nono6ust L(p) mnst BeiGopku X1 , ..., Xn . B) MeTogoM MakCUMaabHOTO MPaBAONIOA00US HAWTH
orieHky p. T) Haittu undopmanuro ®@umnepa ans ogHoro HabmoaeHus i(p). a) bynet nu orenka
napameTpa p, IoJIydeHHas 1o METOIy MaKCUMaJIbHOTO TIpaBaonoaoous, ¢ dhextuBHoin? €) Haiitu
OLIEHKY MaKCHMaJbHOI'O MPaBIONON00MS MAaTEeMAaTHUYECKOTO OXKHJIAHUS U JAUCIEPCUH BBIUTPAH-
HBIX IIPOM3BOJIBHBIM Apyrom OuseToB. k) [laHa peanuszanus ciydailHON BBIOOPKM MATH Apy3eit
Cemena CemenoBu4a. Uncio BEIMTPBIITHBIX OMIETOB OKa3aiochk paBHO (3, 4, 0, 2, 6). HaiiTu 3Ha-
YeHHe TOUEYHOU OLEHKU BEPOSATHOCTH BBIUTpHIIIA p. Kak BBl gymaeTe, oXoxe JI yTBEpXkKICHHE
OpraHu3aTOpOB Ha Mpasay?

[IpencraBnenue doxnada 6 popme npezenmayuu Ha TEMY:
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1. Bo3MOXHOCTh UCIIOJIB30BAHUS MOHSATUM OCHOB TEOPUHM CTATUCTUKH B IKOHOMHYECKUX
UCCJIEIOBAHMUSIX U SKOHOMHUYECKHUX pacueTaXx U B MHpodecCHOHAIbHOU NEeATENBHOCTH chepbl
yIpaBJIEHUS IEPCOHATIOM.

2. IlpumeneHnue peleHUs: U MPUMEPOB 33134 (OCHOB TEOPUU CTATHCTUKH) B MCCIIEA0BaA-
HUSIX U SKOHOMHYECKUX pacueTax v B Mpo(hecCHOHAIBHOM IEITENbHOCTH Cephl YIPaBICHUS Iep-
COHAJIOM.

3. BO3MOXHOCTh IPUHUMATH 0OOCHOBAHHBIE IKOHOMUYECKHE PEIICHHS B Pa3IMYHBIX 00-
JACTSIX KU3HEAEATEIbHOCTH Ha OCHOBE TEOPUU CTATUCTUKU MPU PELICHUM MPAKTUYECKUX U HC-
CJIEZIOBATENILCKUX 3a/1a4 B cepe yIpaBIeHHs IEPCOHATIOM.

4. Bo3MOXHOCTH MPUMEHEHHSI OCHOB (DYHKIIMOHAIBHOIO anmapaTa U OCHOB TEOPUU CTa-
TUCTHKH JUIS IOCTAHOBKH U PELICHUS 33a]a4 aHau3a B cepe yrnpaBlIeHHs IepCOHAIOM, KOJINYe-
CTBEHHOT'0 M Ka4eCTBEHHOI'0 aHanu3a UHGOPMALIMU [IPU NPUHATUHU YIIPABICHUECKUX PEIICHUN U
IIOCTPOEHUHU MOJIEJIEH, OIIOCPEYIOIINX YIIPaBICHUE IEPCOHAIIOM.

5. Bo3MOXHOCTH IpUMEHEHHSI OCHOB TEOPUU CTATUCTUKHU ISl TOCTAHOBKHU U PELICHUS
3a/1a4 aHajJu3a B cepe ynpaBieHUsS NEPCOHAIOM, KOJUYECTBEHHOT O M KaUeCTBEHHOI'0 aHa-
nau3a uHGOPMaLMH NIPU MPUHATHH YIPABJICHYECKUX PEHICHUN U MOCTPOSHUHN MOJeJei, OIo-
CpPEYyIOLIUX YIPaBIEHUE EPCOHAIIOM.

6.2. CamocTosiTeIbHAsI paboTa 00y4aOIIMXCS

Paznen 1. Jluneiinas aareopa
Buo pabomuwi: u3yuenue nuTeparypsl o TeMe, NOAr0TOBKA K MPAKTUYECKOMY 3aHSTHIO.
Bonpocul ons noocomoexu k ouckyccuu:
Uro Ha3bpIBaeTCA MaTpULIEH — CTPOKOM (MaTpuiiei - cTonoom)?
Jatp onpeneneHue MaTpuiibl (B 00111eM ciydae).
Uto Ha3bIBaCTCS €AMHUYHON MaTpULICH?
[lepeuncnure OCHOBHBIE JTUHEIHBIE ONEpaIlMK HAJl MATPULIAMHU.
W310XUTh TPUHLIUIT YMHOXEHUS CTPOKH Ha CTOJIOEI.
N3510KUTh METOIUKY HaX0KICHUSI IIPOU3BEICHHS MaTPHII.
W310XuTh METOUKY BO3BEACHUSI MATPHIIbl B HATYPAIbHYIO CTETICHbD.
Uto Ha3BIBaETCS ONMpEETUTENIEM KBAIPATHOU MATPHUIIBI?
N3510KUTh METOAUKY BBIYMCIIEHUS ONPEIETUTENEH 2-0r0 U 3-€ro MOPSAKOB.
0. ChopmynmrpoBath TeOpEeMy pa3IoKeHHUs OMPEISIUTEIS TI0 CTPOKe (CTONOILY).
1. Kakwue nmpeoOpa3oBaHUsS MaTPUIl HA3bIBAIOTCS DJIIEMEHTAPHBIMU?
12. ChopmynupoBaTh CBOMCTBA ONIPEIEIUATEIIS.
13. UYro Ha3bIBaeTCs pelIeHueM CHCTEMbI TIMHEHHBIX YPaBHEHH?
14. TlepeuncnuTh OCHOBHbIE HAUMEHOBAHMS JIMHEWHBIX CUCTEM B 3aBUCHMOCTH OT BHJIa
pELIEHU.
15. Jlatp ompezaenieHre 0OpaTHONW MaTPHIIBI.
16. [ath ompeneneHre MUHOPY U anreOpanueckoMy TOMOTHEHHUIO dJI€MEHTa OMpeen-

RRoOoo~NoOR~wNE

TeJsl.
17. W310XUTh METOAUKY HaXOXKAECHUS 00paTHON MaTpuLibl (2 criocoba).
18. 3amucarb cucteMy ypaBHEHHI B MAaTPHUHOU (opMme.
19. N3710XHUTh QITOPUTM pPELICHUS JIMHEHHON CUCTEMbI MAaTPUYHBIM METOJIOM.
20. Cdopmymupoath TeopeMy Kpamepa.
21. V3noXuTh METOJMKY PELIeHUsI CUCTEMBbI ypaBHeHUH MeTogoM Kpamepa.
22. JlaTp ompenieieHue paHra MaTPHIIBI.
23. V3noXuTh METOJMKY HAXOXKICHUS PaHTa MaTPHUIIbI.
24. CdopmymuposaTh Teopemy Kponekepa-Kanemmm.
25. W3noxuTh METOJMKY MCCIeI0oBaHus cucteMa MetoioM ["aycca.
26. V310XUTh METOJIUKY PEIICHUS CHCTEMbI MeTo1oM ['aycca (TpssMoit 1 0OpaTHBIN X0).
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3adauu ons camocmosmenvHol pabomol
0

A:(fz 30 41) Bf( 3 -2 1 ")_
1. JlaHbI MaTPUIIBI 1 -3 4 -2/ -4 -1 =3 0/ Haiitu marpuiy -2A +3B.

2 34
‘2 —4‘ l cosa sina 5 —2 1,
2. Boruncmnts onpegenurenu: a) |0 01y @) I—sina cosal. gy I 23

12 12 3 0
3. Haiitu marpunty C = AB, eciu: a) A=(0 —1)' B=(-2 0 —l); 6)A=(—2)' a=u2.
/ 0 -1 3\

A=1 -2 311},

4. HaiiTi 0OpaTHYIO K MaTpHIIC \ b2 }

5. Pemmtsb cucreMy ypaBHEHHI MaTPUYHBIM CITIOCOOOM:

x+y-z=12 "1 1 1) ‘
20 —il, B:l

A
2x=-3z= A= 0, X={y
2

{\‘7‘|~=2 (=1t o) \%/ \z)

/3 1/4 1)2
A=|1/3 1/2 1/2|.
6. CtpykTypHas MaTpuiia TOPrOBJIN TPEX CTpaH Si> 82, 53 UMeeT BUJ: /3 ¥4 0

COOTHOIIICHHE HAI[HOHAIBHBIX TOXO/I0B CTPaH ISl COATaHCHPOBAHHOW TOPTOBIIH.
(x; — 229 + 3253 =0,

21 + 19 — w3 =1,

7. PemmTh cHCTEMY IMHEHHBIX ypaBHeHnir: | 371 — %2 — 225 = 0.

Pa3nes 2. AnanuTnyeckasi reoMeTpus

Buo pabomuwi: u3yveHue muTepaTyphl 10 TeMe, MOJATOTOBKA K MPAKTHUECKOMY 3aHSITHIO.
Bonpocul ons noocomoexu k ouckyccuu:

Jlatb ompeneneHue BEKTopa.

Koraa BeKTOpbI KOJITMHEAPHBI, KOMIUTAHAPHBI, PABHBI?

W3710KUTh OCHOBHBIE CBOMCTBA JIMHEHHBIX ONEpaluii HaJl BEKTOPAMH.

Uro Ha3bIBaeTCS MPOCKIMEN BEKTOpa Ha OCh?

3anucath HOpMYIIBI IS ONIPEACTICHUS MPOESKIIUI BEKTOpa HA OCH CUCTEMbI KOOPIU-

orwdPE

6. JlaTh onpeneneHue CKaIsIpHOTO MPOU3BEACHUS BEKTOPOB.

7. Ilepeuncnuth CBONCTBA CKAISIPHOTO MPOU3BEIACHMUS.

8. 3amucatp (popMyiy CKIIPHOTO IPOU3BEIEHUS B KOOPAMHATHON GopMme.

9. 3ammcare hopMyITy IS ONPEACTICHUS YTIIa MEX/Ty BEKTOPaMHU.

10. ChopmynupoBath ycaoBHE OPTOrOHAILHOCTH BEKTOPOB.

11. Jdatb ompeneneHusi BEKTOPHOTO MPOU3BEACHUSI IBYX BEKTOPOB.

12. Yemy paBHO BEKTOPHOE ITPOM3BECHUE OJJHOUMEHHBIX U pa3HOUMEHHBIX OPTOB?
13. 3amucarp hopMyay BEKTOPHOTO TPOU3BEACHUS B KOOPIMHATHON (opMme.

14. 3amucats hopMyiy AJs ONpeaesieHus IO U apajuieIorpaMma, TpeyrojabHHUKa.
15. Jlath ompesienieHre CMEIIaHHOTO MTPOU3BEICHUS TPEX BEKTOPOB.

16. 3amucatb hopMyy CMEIIAaHHOTO MPOU3BEIEHHS B KOOPAUHATHOH popme.

17. JlekapTOBBI U MOJSIPHBIE KOOPIUHATHI TOUYKU HA TUIOCKOCTH.

18. 3amucats oO1uiee ypaBHEHHE TPSIMOM.

19. 3amumcarh HOpMaITEHOE YPaBHEHHUE MPSIMOH.

20. 3anucaTh ypaBHEHHE IPSIMOM € YIIIOBBIM KO3 (HUITUEHTOM.

21. 3ammcaTh ypaBHEHHE IPSIMOM B OTpE3Kax.

22. OOBACHUTH METOJUKY NIepexoa OT OOIIEero ypaBHEHUs K APYIHMM BUaM YPaBHEHHH.
23. 3anucaTb (popMyIIBl OCHOBHBIX 33/]1a4 Ha MPSIMYIO Ha IJIOCKOCTH (TOYKa repeceye-

HUS, YTOJ MEXKIY MPSIMBIMU, PACCTOSIHUE OT TOUKH JI0 MPSMOIN).

MBIX.

24. CdopmynupoBaTh NPU3HAKH NMAPATUIETBHOCTH U MEPIEHANKYISIPHOCTH JIBYX Ips-

25. 3anucaTh ypaBHEHHs OKPY)KHOCTHU (KAHOHHMYECKOE U CO CMEIIEHHBIM IIEHTPOM).
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26. 3amucaTh ypaBHEHHs dJUIHIICA (KAHOHHYECKOE M CO CMEIIICHHBIM IIEHTPOM).

27. 3ammcaTh ypaBHEHHS TUIIEPOOIIBI (KAHOHMYECKOE M CO CMEIICHHBIM IIEHTPOM).

28. 3amucaTh ypaBHEHHs MapaboIibl (KAHOHUYECKOE U CO CMEIICHHBIM IICHTPOM).

29. Yka3zaTh XapakTepHbIE JIMHUU U TOUYKH KPUBBIX BTOPOTO MOPSIKA.

30. OOBACHUTH METOIUKY OCTPOSHHS IUTUIICA, TUIIEPOOIIBI M MTapadOIIbI.

31. YTto Ha3bIBaeTCS HAIMPABIISIIOIIMM BEKTOPOM MPSIMON B IPOCTpaHCTBE?

32. 3anucaTh 1 IPOKOMMEHTHPOBATH KAHOHUYECKUE YPABHEHUS TPSIMOI.

33. 3amucaTh 1 MPOKOMMEHTUPOBATH NTApaMETPUUECKHUE YPABHEHUS MIPSIMOK.

34. CdopmynupoBaTh YCIOBHS MAapaAUICIBHOCTU U MEPIICHIUKYISIPHOCTH MPSMBIX.

35. 3anucaTh 1 0OBSICHUTH PA3IMYHbIC BAPUAHTHI OOIIKUX YPAaBHEHHM MJIOCKOCTH.

36. 3anucaTh U IPOKOMMEHTHPOBATH YPABHEHHUE IJIOCKOCTH B OTPE3KaX.

37. 3amnucaTh U MPOKOMMEHTUPOBATH YPaBHEHUE IIIOCKOCTHU C YIIIOBBIM KO3 puiireH-
TOM.

38. UTto Ha3bIBaETCSI HOPMAIBLHBIM BEKTOPOM IIJIOCKOCTH?

39. [IpuBectu npuMepsl B3aMMHOTO PACHIOJIOKEHUS ABYX IUIOCKOCTEH B MPOCTPAHCTBE
(mepeceuenue, mapaieNbHOCTh, IEPHEHAUKYISIPHOCTD, YTOJI MEXKAY IVIOCKOCTSIMU).

40. CdopmynupoBaTh YCIOBHE MMAapAUICTBHOCTH IPSIMON U TUNIOCKOCTH B IPOCTPAHCTBE.

41. ChopmynupoBaTh YCIOBHE, KOTIa IPSIMast ICKUT B TIIOCKOCTH.

42. 3anmcaTth ypaBHEHHS OCHOBHBIX MIOBEPXHOCTEH BTOPOTO MOPSAKA, H300pa3UTh CXeMa-
TH4YHO (cepa, AILTUIICOn 1, TUIIepOOIon I, TapaboIou I, TUIUHAPHUICSCKUE ITIOBEPXHOCTH).

3aoayu ons camocmoamenvuol pabomol
- =

a=(2;-1;-2)u b=(8; -40).
1. JlaHbl BEKTOpPHI

__)
-+ - -+ - - d d
o c=2and=b-a; c o
Haiitu: a)Bexktopbl 0)UIMHBI BEKTOPOB M  ; B) CKaJSAPHBIM KBajpar
3 N - =
(¢, d); (c,d)
BEKTOpa  ; I') CKaIIpHOE IPOU3BE/IEHUE BEKTOPOB T1)yroJl MeXIy BEKTOpaMu

2. Ilycte ABCD — mapamnenorpamm. M u N — cepeaunsi ero cropoH (puc. 2.10). Pazno-

—+ —_— —
JKUThb BEKTOP DC o Bextopamu @ = AM | b= AN.

Puc. 2.10
y = 35— 3 n = 4a 4 5b,
3. Haiitu ckanspHble TIpoM3BE[eHHsS BekTopoB M=2—3% p + eciu
~
— - —» T
lal=1,151=2, (@ b)=—5

4. JlaHbl BEpIIMHBI TPEYTOJIbHUKA: A(_5’3}° B(_4=_6)= C(O,Z).
HeHue menuanel AM , 6) BoicoTel AH , B) Haiitu yron mexny AM u AH.

5. Hanucatp ypaBHEHHE IJIOCKOCTH, npoxosien yepe3 TOYKHU
4(1,2,-3), B(0,1,-1), C(7,-3,5).

6. CoctaBuTh ypaBHEHHUE TPSIMOM, MPOXOASIIEH uepe3 Touky (—38; 1) mapamienabHo nps-
Mol 2x —y + 7 =0.

7. Haiitu o0Bbem TeTpaszpa, 3amanHoro BepimmHamu 4 (2; —1; 0), B (5; 5; 3), C(3; 2; —
2),D (4;1;2).

8. Jloka3zats, uto Touku 4 (0; 1; 2), B (-2; 0; -1), C (-1; 5; 8), D (1, 6, 11) nexar B ogHOM
TUTOCKOCTH.

Hanucars: a) ypas-

9. Haiitu yron Mex 1y miockoctsivu @ ¢ 2X+4y+5=0, u a,: 2x—y+2z=0.
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10. Hamucath YpaBHEHHE JINHUHA LIEHTPOB OKPY>KHOCTEHN
X~ +y2—5x:0 51 x3+2x+y2+y:l.
11. HamucaTth ypaBHEHHE OKPYKHOCTH, eciii Toukd A (—1; 4) u B (3; 2) sBastoTCSA KOH-
LJaMH €T0 TUaMeTpa.
12. HaiiTu 1eHTp U paguyc OKPYKHOCTH x> + 1 + 4x — 6y — 23 = 0.
Xy

—_—t =
13. Haiitu skcueHTpucuteT syumnca 16 25
14. HaiiTu KOOpAMHATHI IIEHTpa W HANWCaTh YpPaBHEHUS ACHMIOTOT THIEp-

Gompr 0% 1637 +90x+32y-367=0.
15. CocTaBuUTh KAHOHUYECKOE YPAaBHEHHUE DIUIMIICA, TIPOXOIAIICTO Yepe3 Touku M1 (3; 2)
L2y §)

u Mz( "3/, eciu ero pokychl jiexkat Ha ocu Ox CHMMETPUYHO Havaly KOOPIUHAT.
16. YcraHoBuTh, uto ypaBHeHHs 16x°— 92— 64x —54y —161 = 0 ompenenser

runep6ony. HaliTu ee ieHTp ¥ moyocH.
17. IlpuBecTu ypaBHEHHE BTOPOIO MOpsAJIKAa K KAHOHUYECKOMY BUIY, Ha3BaTh U MOCTPO-

UTh KPUBYIO: 42 +y* + 8z — 4y +4=0.

Pasznea 3. OcHOBBI MAaTEMATHYECKOI0 AHAJIN3A

Tema 3.1. BBenenue B anajaus

Buo pabomuwi: u3ydyeHnue nuTepaTypsl 110 TeMe, OAr0TOBKA K MPAKTHUECKOMY 3aHSTHIO.
Bonpocul ons noocomoexu k ouckyccuu:

Yucnoele MHOXKecTBa. Oniepalivu HaJl MHOXKECTBAMH.

MHO0k€ecTBO KOMIUIEKCHBIX 4Kcesl. Onepanuu ¢ KOMIUIEKCHBIMU YU CIIaMU.

JlaTb omnpeieneHue TOUHBIX IpaHell MHOXKECTBA.

Jatb onpenenenne QyHKIUU KaK OTOOPaKEHHUS MHOMKECTB.

N310%UTh cIOcOOBI 3a7jaHNs (PYHKIIHH.

N3710KUTh METOAUKY HaXOXKACHUS 00JIACTH OTIpeNeNeHus] (PyHKINH.

N310KUTh OCHOBHBIE CBOMCTBA (DYHKIIMH.

CdopmynupoBars noustue oopatumoii pynkun. [lpusectn mpumepsl.
ObocHoBaTh yTBepkAeHHE «MOHOTOHHAS (YHKIHS HE MOXKET ObITh MEPHOAMYHOMN.
CrnpasenniuBo nu yrBepxaeHue «llepuonnynast yHKIMS MOKET ObITh MOHOTOHHOM)?

10. Ilepeuncnauth npocTeliire 3JeMEeHTapHbIe (QYHKIHH.

11. TlocTpouTs rpaguKy IPOCTEUIINX SJIEMEHTAPHBIX (PYHKIIHH.

12. Yto Ha3bIBaeTCs CIOKHON PyHKIMEH?

13. Kak nHa3piBaeTcs QyHKIUS HaTypajdbHOTO aprymenTta? Kak BBITISAUT rpaduk 3TOM
byHKIIUN?

14. OOBACHUTH TEXHOJOTHUIO NOCTPOEHUs rpadrka GyHKINN METOOM CIOKEHUS.

15. Kakoe BiusiHUE OKa3bIBaeT Ha MOBEJCHUE Tpaduka GyHKINU U3MEHEHNE 3HaKa (BO3-
BEJICHUH apryMEHTa B HaTypabHYIO CTENIEHb, IPUOaBIEHUE K ApIYMEHTY OTPULIATEIbHOIO YUCIIA)
B QHAJIMTUYECKOM MPEACTABICHUH 3TOH (QYHKIIMH.

16. IIpuBecTH OCHOBHYIO KJIACCHU(DUKAIMIO (YHKITHIA.

17. IlpuBectu nmpuMepsl GYHKLUH, 3aJaHHBIX HESIBHO M TAPAMETPUUECKH.

18. IlpuBecTtu npumMeps! rpaguKoB HYHKIHUN U3 IKOHOMUKH ((DU3UKH), OTHCATH X CBOM-

CoNO~wWNE

CTBa.
19. [ath ompeneseHue mpejiesia YUCIOBOH MOCIeIOBATSIbHOCTH.
20. Hatp ompenenenue npenena GyHKIMUA B 0ECKOHEUHOCTH U B TOUKE.
21. latp ompenerneHue OAHOCTOPOHHETO Ipeena (pyHKIUN B TOUKE.
22. ]lath ompeneneHue OECKOHEUYHO Mallo (pyHKIIUU.
23. U3noxuTh cBOMCTBa OECKOHEUHO MAITBIX (DYHKIIHH.
24. ]latb onpenencHue O€CKOHEYHO OONbIION QyHKIINU.
25. ChopmynmupoBath TEOpeMy O CBSI3M OSCKOHEYHO MaJIbIX U OSCKOHEYHO OOJBIIHNX

byHKINH.
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26. CdopmynupoBaTh OCHOBHBIE TEOPEMEBI O TIPE/eIax.

27. V310XuTh IpU3HAKK CYIIECTBOBAHUS MpeEea.

28. U3noxuTh TeOpeMy O IePBOM 3aMeYaTEeIbHOM IpeJielie, YKa3aTh €€ CIEICTBHS.
29. U3noxuth TeOpeMy 0 BTOPOM 3aMeuaTeIbHOM TpeJiesie, yKa3aTh e CICICTBUS.
30. Kakas ¢yHKIMS Ha3bIBa€TCSl HETIPEPHIBHOM B TOUKE, €€ CBOWCTBA.

31. M3noxuTh cBOMCTBA (DYHKIIMI, HEPEPHIBHBIX HA OTPE3KE.

32. IlpuBecTH KIacCU(PHUKAIMIO TOUEK PA3PHIBA.

33. N3o06pa3uth rpadudecku GyHKIIMH, UMEIOIITUE Pa3PbIBBI PA3IMYHBIX THIIOB.

3adauu ons camocmosimenvHotl pabomol

3 g2 [v 70 _n lim(5x2 — 13x + 5).
1. BeuMCIMTR  WPENET i 2n” —7n +3n-4. lim X+9-3 5
n—o 3n3 _12n X_)O X

lim x2 41 lim x2—5xJ 86 . lim % lim cos 5x — cos 3x .

x> 2x—1 133 x2—9  x>2 X—2 x—=0 x2

-
_ . —_ —5 .
(" )% lim § TFsm 2% nm(2x—l)‘ " lim (cos 2x) Sin* 3%

x=»0 , X 2x 3 , x>0

Tema 3.2. OcHoBbI TU(PepeHInATBLHOT0 HCHUCTEHUS

Buo pabomuwi: uzyuenue nuTeparypsl o TeMe, NOAr0TOBKA K MPAKTUYECKOMY 3aHSTHIO.
Bonpocul ons noocomoexu k ouckyccuu:

Jlatb onpenenenue mporu3BOJHON (QYHKIIMU OJTHOM HE3aBUCHUMOMN TIEpEMEHHOM.

Kakas ¢pynkuus HazeiBaeTcs 1udGepeHIpyeMoil Ha IPOMEXYTKe?

N3n0XuTh TEOMETPUYECKUHN, PU3NIECKUI 1 SKOHOMUYECKUN CMBICI POU3BOIHOM.
Mosket 1 QyHKIUS, HEPEePBhIBHAS B TOUKE, OBITH B 3TOW TOUKE He quddepeHunpyema?
Hatb onpenenenue auddepennnana QyHKIUA OJHON HE3aBUCUMON MEPEMEHHOI.
W3710XHUTh U 3amMcaTh OCHOBHBIC NIpaBmiIa AUQPepeHInpPOBaHUS.

3anucath TaOIUILy TPOU3BOIHBIX OCHOBHBIX 2JIEMEHTAPHBIX (YHKIUH.

3amucarh MpaBUIIO HaxoXAeHUs auddepeHnnana cyMmsl (TPOU3BEICHUS, YaCTHOTO).
Onwucare TEXHOJIOTUIO MPUOJIMKEHHBIX BBIYMCICHUN C MOMOIIBIO AU depeHnmania.

0. Chopmynuposats npaBuiia qudPepeHTnpoOBaHUS CI0OKHON U HESIBHOW (DYHKITHH.

1. Cdopmynuposats npasuio quddepeHupoBaHus pyHKINH, 3aJaHHON MapaMeTpuye-

RROooo~NoOR~wNE

12. OnucaTh TEXHOJOTHIO HaXO0XICHUA HpOPI3BO)IHOﬁ CTEIIEHHO-TIOKA3aTEeIbHOMN (I)YHK—

13. ChopmynupoBath mpaBuiIa HaX0XKJIEHHUS TPOU3BOIHBIX BBICIIETO MOPSIKA.

14. TlpuBectu npuMepsl GYHKIUI, HE UMEIOLINX TPOU3BOJHYIO B TOUKE.

15. UYro noHMMaroT o 6ECKOHEYHOH MPOU3BOIHOM?

16. ChopmynupoBaTh OCHOBHBIE T€OpEMBI MU HEPEHITHATEHOTO UCUYUCIECHHS (TEOpEMBI

0 CpeiHEM).

17. Cdopmynuposats npasuiio Jlonurans. [lpuBectu npuMepsl €ro npuMeHEHUS.

18. 3amucars popmyny Teiinopa.

19. TIpuBecTH pasnoxxeHus dIeMEeHTapHbBIX QYHKINH 110 hopmyie MakiopeHa.

20. [atp ompeneneHus MOHATUAM BO3PACTaHUS U YOBIBAaHUS (DYHKIUH.

21. CdopmynupoBaTh TEOPEMBI 00 YCIOBHUIX BO3PACTAHHS U YOBIBAHUS (DYHKITHH.

22. ]lath ompeneneHue SKcTpeMyMa G yHKITUH.

23. CdopmynupoBaTh HEOOXOIUMBIE U JOCTATOYHBIC YCIOBHS CYIIECTBOBAHUS IKCTpe-

MyMa (yHKILIHH.

24. OOBACHUTH MIOHATHE «HAUOOJIBINICe U HAaMMEHbIIIee 3HAUCHHE (DYHKIIUU Ha OTPE3KEe».
25. Jlatb omnpejieieHUe BBITYKIOCTH (PYHKITUH.
26. Yro Ha3pIBaeTCs TOUKOIO niepernda GpyHKIuu?
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27. ChopmymupoBaTh YCIOBHS BBITYKIOCTH (PYHKIIMHU, YCIOBHS CYIIECTBOBAHHS TOYCK
neperuoa.

28. Matp ompeneneHue aCHMNTOTaM rpaduka GyHKINH.

29. OtbIcKaHue acUMIITOT Tpaduka GyHKIIUH.

30. C momoIpo MOHATUH MpHUpaIIeHue, MPOnu3BoAHAs, TuddepeHan 1aTh onpeene-
HUE CpeIHel CKOPOCTH BPAIICHUS, MTHOBEHHOH CKOPOCTH BpAIICHUS, IACTHYHOCTH CIpoca 10
IIEHE, TPeACTIbHBIX N3/IePKEK MPOU3BOICTBA.

3adauu ons camocmosmenvHol pabomsi
3
1. Beruncauth npousBoHyo: y =x-log, (tg 3X).
2. Halitu mpou3BoAHYIO0 QyHKIIUHU: y= sin3x,
X+1
" 2 X2
3. Berumciuts Y (0), ecm y = x“-e” .

4. Haiitu npou3BoIHYIO GYHKIIMK OJJHOM repeMeHHOU. Vcronb3yst mpaBuiia BEIYMCICHUS
IPOM3BOJIHBIX U TAaOJIMIly IPOU3BOAHBIX 3JIEMEHTAPHBIX (QYHKIUH.
ctg 6x
1) y=26%x* —Ttg2x, 2) y=ed arccos3x, 3) y= 29 ”
X
5. Haiitu Toukn mepernba, MpOMEXYTKH BBITYKIOCTH U BOTHYTOCTH Tpaduka (GpyHKIHH
2x?
1+x*
6. Haiitu HauGonbllee M HauMeHbIIee 3HaueHUs (QYHKIUM Ha 3alaHHBIX OTpe3Kax

4x
T 42

f(x) =

y

Tema 3.3. OCHOBBI MHTErpaJIbLHOI0 HCYUCICHHUS

Buo pabomuwi: uzyuenue nuTeparypsl 10 TEME, NOATOTOBKA K MPAKTUYECKOMY 3aHSTHIO.
Bonpocul 03 nodcomosku k ouckyccuu:

Jlatb onpenenenue nepBoodopazHoOil.

JlaTb onpenieneHne HEONpeAEIEHHOTO HHTErpala U 3allicaTh €r0 BhIPaXKEHHUE.
CdopmynupoBath 1 3aIMcaTh OCHOBHBIE CBOMCTBA HEOMPEACICHHOTO HHTErpaia.
Kakue MeTobl NpUMEHSIOTCS TPU HAXOKACHUN HEONPEACIEHHBIX HHTETPAJIOB?
OOBSICHUTD OCHOBHBIE METO/1bI HHTETPUPOBAHUS, IPUBECTH MPUMEPBI.

OOBACHUTH METOJ HHTETPUPOBAHUS 110 YACTSIM, 3alIUCaTh (OPMYITY, IPUBECTU MPU-

ocoakrwnE

Mmep.

7. OOBSACHUTH METOJ MOJICTAHOBKH, IPUBECTU TIPUMED.

8. JlaTp ompeneneHue MpaBUIbLHON M HEMPABMIIBHOW PallMOHAIBHBIX JpO0OeH, MPUBECTH
IIPUMEPBHL.

9. Ha kakwue cocTaBisromnie npeodpa3yercst HelpaBmibHas paroHaibHast qpoos? [pu-
BECTH IPUMED.

10. 3amucartp 4eThIpe BHJA MPOCTEHIINX ApoOeit parmoHATBHBIX (DYHKITHIA.

11. M370XHUTh QITOPUTM UHTEIPUPOBAHUS PALMOHAIBHBIX (YHKIIUH.

12. OOBACHUTH COACpPKAHKE CITOCOOA BRIYMCIICHUS HEOMIPEACICHHBIX K03 PHUIIMEHTOB.

13. BeInosHUTE UHTETPUPOBAHUE MPOCTEIIel Tpodu MepBOro (BTOPOro, TPETHETO)
BU/JIA.

14. W310%HUTh CIOCOOBI HHTETPUPOBAHMS TPUTOHOMETPUUYECKUX (YHKIIUH.

15. M3noxuth crnocoObl MHTETPUPOBAHUS PACCMOTPEHHBIX UPPALIMOHATIBHBIX (PYHKIIHM.

16. Yto Ha3bIBaeTCs ONpEeACICHHBIM HHTETPaJIOM U Kak OH 0003HavyaeTcs?

17. KakoB reoMeTpHU4ecKHii CMBICI ONPEEIeHHOr0 HHTerpaita?

18. CdopmynupoBaTh OCHOBHBIE CBOHCTBA OTPEICICHHOTO HHTETpaIa.

19. Hanucatb u npountats hopmyny HeroTona-JIeitbnuna.

20. V3nouTh OCHOBHBIE CITIOCOOBI BBIYHCIICHUS OTIPEIEIICHHBIX HHTETPAJIOB.



21.
22.
23.
24,
25.
26.
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Hanwucare ¢opMysbl JUTst BHIYMCIEHUS TUIOMIAAN TUNIOCKON KPUBOJIMHEHHOM Tparneuuu
Hamucats popmMyiny asist BEIMUCICHUS AJIUHBI AYTH TUIOCKOW KPUBOM.

Hanwucates ¢popmyity 1t BIYMCIEHUS 00beMa Tejla BpameHHs.

Hanucatb Gpopmyity i BBIUMCIIEHUS IO IOBEPXHOCTH BpAIlCHUS.

Kaxkue onpeneneHHble HHTETpalibl HA3bIBAOTCA HECOOCTBEHHBIMU?

Jlatb onpenenenue HeCOOCTBEHHOTO MHTErpajla ¢ OECKOHEUHBIMU TpeAeIaMU HHTE-

TPUPOBAHMS.

217.

phIBaMU B

28.
29.

MHUcCs?

Jlatb onpeneneHre HeCOOCTBEHHOTO HHTErpaia OT (YYHKIUH ¢ OCCKOHEUHBIMH Pas3-
00JaCTH HHTErPUPOBAHHUS.

N3105XUTh METOMKY BBIYHCIICHUS] HECOOCTBEHHBIX HHTETPAJIOB.

Kakne HecoOCTBeHHBIE HHTErPAJIbI HA3bIBAIOTCS CXOASIIUMHCS U KaKUE PacXOJISIIN-

3adauu ons camocmosmenvHou pabomol

1. Haiitu HeonpeneneHHbI HHTETpall J‘ 3x+1 d

x(x-1)

. . /(T l 11;)“” /(‘0‘1 Srdr
2. Haiitn HeonpenenéHHblE MHTErpabl , ,

/ dx
T

) In? ‘déﬂ xdr g rdr
ctg xdx . n- . | i -/(.—r + 1) sin 3zdx /(Zr +3)In5xda | costx

_ rEr
/c‘tg rdr /r?”" sin e dx /efzgrd;;: _/1 /\/I‘ - ldx

rdx

/ (x +3)d (z + 1)dx
tda+13 ) (22 +1)7

3.

= L-"“snlﬂ

4.
5.

4o

2 2 5

9
. dx dx rdr
[;J:Zd;;c / - / - - / \/}dr_
. . 4 + _-1;2 . 21 + 3 J 14 \/1‘
Brranciaute OIIPpCACIICHHBIC HWHTCIpalibl © y 0 y 2 y 4 )
1

T cosxdr /;n -arctg x dr

1]
’

.,]‘ dx
xz{e'r +1)
HccnenoBaTh Ha CXOAUMOCTh HHTETpa !

I/ICCJ'IGI[OBaTB Ha a0COMIOTHYIO U YCIOBHYIO CXOJUMOCTb HHTETPAJIbI
COs X

J le[\E Ix

Tema 3.4. IluddepenunanbHbie ypaBHEHUS
Buo pabomuwi: u3yueHue nuTepaTypsl 10 TeMe, MOAr0TOBKA K MPAKTHUECKOMY 3aHSTHIO.
Bonpocuvl ons noocomoexu k ouckyccuu:

oakrwdE

Jatb onpenenenue nuddepeniuansHoro ypasHenus (/1Y) nepBoro nopsaka.
[TpuBectu npumeps! /1Y B pa3nuyHbIX 00JaCTIX HAYKH.

Kak npoBeputs pemienue nughepeHnuanrsHOro ypaBHeHusA?

Yro HazpiBaeTcsa o0muM penienrem [1V?

Wznoxuts MeToauKy perienus 3agauu Komm.

3amucatbe OCHOBHBIE BHIBI JIY C pa3feneHHBIMH U pa3ZIelisIONIMMUCS TIePEeMEHHBIMH,

H3JIOKUTHh MCTOAUKY UX PCHICHUA.

7.
8.
psaaka

JaTe onpeneneHue oONMM U 9YaCTHBIM perieHusM JIY mepBoro mopsiaka.
Jlate ompezneneHue M U3I0KUTh METOAMKY peLIeHUs oxHOpoaHoro Y mepBoro mo-
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9. JlaTh ompeneneHne U U3JI0KUTh METOMKY pelIeHUs TMHEHHBIX J[Y mepBoro mopsaka
(moncranoBka bepaymim u meton Jlarpanxa).

10. Mlate ompeneneHune U U3JI0KATh METOIMKY pelieHus ypaBHeHus bepHyu.

11. [datb ompeneneHUe U U3JI0OKUTh METOJUKY PELICHUs YpaBHEHUH B MOJHBIX qudde-
peHIManax.

12. TIpuBectu npumepsl JIY Hepa3penieHHbIX OTHOCUTEIBHO IMTPOU3BOIHOM.

13. M3710XHUTh OCHOBHBIE MOHATHUS U onpeaeseHus 1Y BBICHIMX MOPSIKOB.

14. U3noxutb MeTOAMKY UHTErprpoBaHus 1Y, 1onyckaromux NOHUKEHHE MOpsIIKa.

15. [dats onpenenenne auHeiHOro JIY ¢ mepeMeHHbIME KO3 QULIMEHTaAMHU.

16. 3anucarb onHOpOAHOE U HEOAHOPOoAHOE J[Y BTOpOrO mopsika ¢ mepeMeHHBIMH KO-
¢unmrenTamu, uX o0IIKE U YaCTHBIC PELICHNUS, 1aTh MOSICHEHUSI.

17. 3anucars nuHeiHOE ogHOpOoHOE /Y BBICIIEro nopsiaka ¢ MOCTOSHHBIMU KO3 dUiin-
EHTaMH.

18. M3n0XuTh METOAMKY MOJYyYEHUS XapaKTEPUCTUYECKOTO YPABHEHHUS U €r0 KOPHEH.

19. 3amucarb BUA YaCTHBIX M OOIIMX PEIICHUN TMHEHHOT0 ofHOpoaHOrO JIY mmst pa3muy-
HBIX KOPHEN XapaKTEepUCTUUECKOTO YPABHEHHUS.

20. Hatp ompenerneHue TUHEHHOMY HEOTHOpPOAHOMY JIY BBICIIEro MOpsIKa ¢ MOCTOSH-
HBIMU KO3 (DULIMEHTaMU, 3alHCaTh 3TO ypaBHEHUE.

21. CdopmynupoBaTh TeopeMy 00 00IIeM pelIeHnr HEOAHOPOAHOTO JuHelHoro Y, 3a-
nucaTh 00Ilee peneHue Takoro ypaBHEHUsI.

22. Kakumu OByMsI METOJIaMU MOKET OBITh OIPEIETICHO YacCTHOE PEIICHUE HEOTHOPOI-
Horo nuHeitHoro /1Y ¢ moctossHHbIMU KO3 QUlineHTamMu?

23. Yro Ha3piBaeTcs cucremon J1Y?

3aoauu ons camocmosmenvholl pabomoi

1. Haiitu oO6mee pemenue AuddepeHnnalbHOro YpaBHEHUS IEPBOro  MOpsAKa
/ 2, /2 2 ' 2
Y =27 w=ytyy -2 zy +3y==

2. TIpouHTErprUpOBaTH YpaBHEHHUE sinx-dy—y-lny-dx=0, y>0.

’ G T |
3. IlpouHTerpupoBaTh ypaBHEHHUE: st G
I FJ
y +y -2y=0.

4. Haiitu oO1iee pelieHrne ypaBHEHUS: g
. y +2y' +5y=0.

Haiitu obmiee pemienue ypaBHeHUS:

Yy +9)"=0.

y Vi—4y' +4y=0.
Haiitu o0luee pelienue ypaBHEHUS: - 5 :

Pemute nuddepennmanbHoe ypaBHEHUE C TOCTOSHHBIMU KO3(QQUIIMEHTaMU BTOPOTO

+2y +ty=e " +1

Haiitu obmiee pemienue ypaBHEHUS

LN o o

Y
nopsiika MetofoM bepHymiu (BBeaeHueM IBYX (GYHKIHN)

' +y=tgx

» 2 Ix
" 9y =(x? +1)>*.
9. HaiiTu o0Omiee pemieHue ypaBHEHHUS: Y 9y (x 1
10. Haiitu obriee peuieHue JUHEHHOTO HEOJAHOPOJIHOTO ypaBHe-

g Y 2y +5y=2cosx.

11. IIpounrerpupoBaTs quddepeHranbHoe ypaBHEHNE y =6x+sinx

Y=
12. Haiitn yactHoe penieHne auddepeHnnanbHOro ypaBHEHUS ¥, yIOBIETBOPSIO-

1mee yCIoBusM: ¥ =1, y'=2 mpu x = 1.
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13. Haiitu oOmee pemenue nupdepeHInalIbHOr0 ypaBHEHUS, WM PEIICHUE C 3aJaH-

y'sinlz =sin2z Y4y =z ¢ = y1+y"

Y

HBIMH Ha4aJIbHBIMH YCJIOBUSMU

14. DnacTUYHOCTH 0ObEMa BATOBOW MTPOIYKIIUH 0T 00bEMA KAITUTAJILHBIX BIOKEHUHI

Ex(y)=€+l, x>0.

X Bripakaercst opMyoii: Omnpenenurs 3aBUCUMOCTh 00BbEMa BaJIOBOH

~ = = 2
MPOAYKIMH Y OT 00beMa KaUTAIbHBIX BJIOKEHUIN X eciu mpu* 9, y=e”.
15. Ilpeanonoxum, 4To pazmep MPeaIOKEHUS CENbCKOX035CTBEHHOIO IPOAYKTa

s=2(l—|)+5p—4d—p

[- oM di’ 3 cpoc HA ATOT MPOIYKT

B roay ecth (yHKIUS [ICHBI B -n roay:

dj
o f -OM q=i‘+3p+—p.
SIBJISACTCH q)yHKuI/IeI/I ILICHBI B JAHHOM roay: dt  OnpenenuThb LIEHY paBHOBECHS,
T. €. KOTJa CIPOC PABEH NPEIJIOKECHUIO: S = (.
16 HpeZ[HOJ'IO}KI/IM, YTO AUHAMHWUYCCKas (bYHKHI/ISI MPEATIOKEHUA TOBapa OIINCBIBACTCA 3a-
F[x,p,d_p}L_ﬂ, dp

dt —Jx dt |
BHUCHUMOCTBIO: P P e X, - 3arac ToBapa, d - TeHJIECHIUS (POPMHPO-

BaHUS IIEHEI, P, - [ICHA TOBapa B IAHHBIM MOMEHT BpeMeHU t. TpeldyeTcs onpeaeanuTh 3aBUCUMOCTD
[[EHbI OT KOJIMYECTBA TOBApa, €CIIM JUHAMUYecKass (PyHKIH MPEeAIoKeHusl ToBapa OyJIeT paBHa
CKOpPOCTH YBEJIMUCHHMS 3araca ToBapa.

{y{ =3y,
17. Pemnts cuctemy U2 =N +2y;.

=

J/’|’ ==V,

18. Haiitu o01ee pemeHue CuCTEMBI: {y 2 =N Y2y pemnts 3anauy Kommu (0;1;0).

Tema 3.5. Paabl

Buo pabomui: u3ydeHue muTepaTypshl 1o TeMe, MOAT0TOBKA K MPAKTHYECKOMY 3aHSTHIO.
Bonpocul ona nodcomosxu k ouckyccuu:

JlaTb omnpenesieHre YuCIOBOTO Psijia.

Yo nmoHUMaeTcs MoJi CyMMOH YHCIIOBOTO psijia?

[Tpy KaKKUX YCIIOBHSX YMCIIOBBIE PSIBI CXOMATCS M PACXOIATCA?

CdopmynupoBaTh OCHOBHBIE CBOMCTBA CXOSIIUXCS YHCIOBBIX PSIOB.
CdhopmynupoBaTh pacCMOTPEHHBIE TPU3HAKH CXOAMMOCTH YHCIOBBIX PSIOB.

JlaTb omnperneneHnue 3HaKOYEPEAYIOIIErOCs YUCIOBOTO Psijia.

CdopmynmpoBaTh NpU3HAK CXOAUMOCTH JleiibHuIIa.

[Tpu KaKuX yCIOBHSIX YUCIOBOM PsiZI SIBJISETCS CXOAALIMMCS a0COTIOTHO U CXOIAIINUMCS

ONoGa~WNE

YCJIOBHO?

9. ChopmynupoBath U 3anucath npusHak Jlanambepa /Ui 3HaKONEPEMEHHBIX (3HaKOUe-
PEAYIOIINXCST) YUCITOBBIX PSIOB.

10. Mlate ompeneneHue CTENEHHOTro psija.

11. Yro moHMMAETCS MOJT CXOJUMOCTHIO CTETICHHBIX PSJIOB B TOUKE, HHTEPBaJIe, 00IacT?

12. Jlate onpeneneHue u 3anucatb GopMyJIibl paanyca, HHTEpBaia U 00JIACTH CXOJUMOCTH
CTENEHHOTO PAA.

13. Kakoii creneHHO# psiji Ha3bIBaeTCsl 000OIIEHHBIM?

14. 3anucars BeipaxkeHus Ais psoB Teiinopa u MakiiopeHa.

15. IlpuBectu popMynbl A1 pa3IOKEHHS HIEMEHTAPHBIX QYHKIMIA B psaa MakiopeHa.

16. ChopmynupoBarh 3a7aqy BEIYUCICHHS 3HAYCHUH (PYHKITUH TOCPEICTBOM CTETIEHHBIX
psnoB. [Ipusectu npumepsl. M310XKUTh MOPSIIOK OLIEHKH TOYHOCTH MOJIyY€HHOTO pe3yibTaTa

17. Hamucats pan @ypbe st QyHKINH, 3aJaHHONU Ha OTPE3KE C MEPUOJIOM.

18. Hanucatb Gopmyiisl uist onpenenenus Ko3hduimeHTos 3Toro psa.
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3aoauu ons camocmosmenvuoll pabomol

1. Haiitn B pocTenIen dbopme o0mumiA YJICH psna:
2 4 6 3 8 15 24
a) +t-+—+..; 0) ———F——-—+
5 9 13 5 10 17 26

1 1 I 1
+ +
2. Haiiru dopmyiy st oGuiero wiena pspga 2°3 3-4 4-5 5-6
CUUTAsl, YTO KAXKJIbIH €ro MOCISIYIONINN WICH OMPEIeNIACTCS M0 TOMY K€ 3aKOHY, 0 KO-
TOpOMY 00pa30BaHbI 3alIMCAHHBIC YWICHBI, U HAUTH €10 CYyMMY.
i 4n+3
"I H— ?
3. UccnenoBaTh cXOMUMOCTh psifa "=

UL ‘

4. VccnenoBath CXOAUMOCTD psifia 2-3 3.32 7 p.3nd
2. 2n2 +5
5. HccnenoBath CXOAMMOCTD PSJia mi 7

1 2 n < 3nn!
a) —+—+...+—+...; 0 .
) 2 22 2n )Z

aary

6. HccnemoBaTh CXOAUMOCTH PSJIOB:

z {2;: 1)‘“‘*5 _[1)9 +[3]13+
7. VccnenoBaTh psifi HA CXOAUMOCTD: "= 3n-2 1 4

2 3n?+2n-1 15
=1+ 02 +
8. Vccnenosarh psii Ha CXOAUMOCTh: /=) 12 —n* + 3
11 (~1yr1
l-—+—+...+ +
9. Uccnenosarh cXoAuMoCTh psiga 22 32 n?

10. HccnenoBaTh CXOAMMOCTh psija:

— lgn -~ . T \ln+ J_
a ; O —
)glnnu ) Esmzn ) Z

r)

4 4.7 4710 2
—t— +..5 I Z .

2 2 2:6-10 i In(n+1)

11. WccnenoBath CXOAMMOCTD psizia a10+7%"

w (— I)"cos%

(-1)"n7 (l)lnn
)27 +3 )Z )E

12. UccnenoBaTh CXOAUMOCTb psaa: n=l o ontl
2 3 4 5 6 1
o B ol (—1)'”'-—-“ +
13. WccnenosaTs cxomumocTs paga 3 7 11 15 19 4n-1
14. Wccnenosatb PAIBI Ha aOCOIOTHYIO (YCIOBHYIO) CXOJIUMOCTb:
= 31+2 27 83 243 2 It -2 1 10 25
- = . pr_3n=2 1 4 7 S kN S
Eu( )(QH)? PREYRETT M ,Z( R s S T T ” E_.( )4;:2—n+1 4 15 34

S "2y
o -1 2 S
15. Haiitu 061acTh CXOAUMOCTH psifa: 03  (2n°+D)

Tema 3.6. ®yHKIMH HECKOJIBKHX NEePeMEeHHbIX

Buo pabomuwi: u3yuenue muTepaTypsbl 10 TeMe, MOJAr0TOBKA K MPAKTHUECKOMY 3aHSTHIO.

Bonpocwt 0ns noocomosku Kk ouckyccuu:

1. ®MII, obnacts ompeaeneHUs, TUHUMA YPOBHS; YacTHbIE MPOU3BOJHBIC, T€OMETpHUYE-
CKHI CMBICII.

2. Muddepenunan OMII. I'eomerpuueckuit cmpici. CBoicTBA.

3. IlpowusBoHAas CIONKHON PYHKITHH.

4. TIpon3BojHas MO HANPABIECHUIO.

5. KacarenpHast TUIOCKOCTh M HOPMaJTb K TIOBEPXHOCTH.
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6. HesBubie pynkun F(x,y) = 0. loctaTouHbie ycinoBus cymiecTBoBanus. [Ipon3Boanas

HESBHOW (PYHKITHH.

1

X

oz

OX

7. Oxerpemym OMII. Heobxomumble B JOCTATOUYHBIE YCIOBUS CYIIECTBOBAHHMS.

3adauu ons camocmosmenvHol pabomol
1. HaiiTit yacTHBIC IPOU3BOIHBIC IEPBOTO MOPSAKA GYHKIMH Z = X° + 2X + y2 -3

2. Ilokazars, 4yro ¢yHkmus Z=Y- In(x2 — yz) YIAOBIETBOPSIET ~ yPABHEHUIO
loz 2
t-—=—"
yoy 'y
3. Haiitu skcTpeMmyMbl QyHKIUK ABYX nepeMeHHbIX Z = f (X, y).
a. z=2x>+6xy° —30x—24y. 6. z=x-y°.

f=4x"+yz-9
&’ f

oxEy

4. HaiiTu rpagueHT QyHKIUU

5. HaiiTi cMeIaHHyI0 IPOU3BOIHYIO J =smx—6x"y

s GyHKIMA
Pasnen 4. DiieMeHTBI TeOPUH BePOATHOCTEH

Buo pabomuwi: uzyuenue nuTeparypsl 10 TEME, NOATOTOBKA K MPAKTUYECKOMY 3aHSTHIO.
Bonpocul 03 nodcomosku k ouckyccuu:

1. IlepeuncnuTh OCHOBHBIE (HOPMYIIBI KOMOMHATOPUKH.

2. W310XUTh METOAUKY pelIeHUs] KOMOMHATOPHBIX 3a]1ay.

3. Jlath onpe/ienieHne CIIy9aifHOrO COOBITHS.

4. JlaTb OCHOBHBIE OIIPEJENICHHs], CBA3aHHBIE C IOHATHEM «Cly4daiiHOe coObITHE» (IOCTO-

BCPHBIC 1 HCBO3MOKHBIC COGI)ITI/IFI, COBMCCTHBIC 1 HCCOBMCCTHBIC. . )

THUA.

5. I[aTB KIIACCUYCCKOC N CTATUCTHYCCKOC OIIPCACICHNA BCPOATHOCTH CJ'Iy‘IEIﬁHOI‘O COOBI-

6. JlaTh reomMeTpudeckoe onpeesieHue BEpOSATHOCTH CIy4ailHOTro COOBITHS.
7. PaccMoTpeTh OCHOBHBIE MOHSTHS U (POPMYJIbI HEITOCPECTBEHHOIO MOJICYETa BEPOSIT-

HOCTH CHy‘l&fIHOFO COOBITHSL.

8. CchopMynmpoBaTh TEOPEMBI CIOKEHHUSI BEPOSITHOCTEH, 3aIHCaTh (JOPMYIIBI.

9. ChopmynupoBaTh TEOpEMbl YMHOXKEHHUSI BEPOSTHOCTEH, 3anMcaTh (POPMYIIbI.

10.  CdopmynmpoBath U 3ancaTh GOPMYILY TEOPEMBI O TOTHON BEPOSITHOCTH.

11. Chopmynupoats u 3anucats popmyny beiieca (Teopemy runores).

12. Kakwue UCTIBITaHUS Ha3BIBAIOTCS MIOBTOPHBIMH HE3aBUCUMBIMH?

13. 3amnucars popmyny bepHynian u 0ObSICHUTH €€ BEPOSTHOCTHBIM CMBICI.

14. 14.3anucate u 00BsicHUTH ¢Gopmyny Myaspa-Jlamnaca, uHTErpadbHyI0 GOPMYITY

Jlariaca.

15. 3anucarb u 00bscHUTH popmyny pyHkunu Jlannaca.

16. Jlatp ompeneneHust TUCKPETHON U HEMIPEPBIBHOW ClTyyaiiHON BeTMYMHE.

17. CdhopmynupoBath 3aKOHBI pacCIpeesIeHUs JUCKPETHOM ClTydyaifHOM BETUYHMHBI.

18. ChopmynupoBaTh 3aKOHBI pacHpeeCHUsI HEIPEPbIBHON CITyyaifHON BETMYNHBI.

19. 3amucatb HOpMyIIBI YUCITOBBIX XapaKTEPUCTUK AUCKPETHBIX CITyJaiHBIX BEITHYUH.
20. 3anucatb pOpMyIIBI YUCIOBBIX XapAKTEPUCTUK HEMPEPHIBHBIX CITyYaiHBIX BETHUYUH.
21. atp ompeneneHus 1 3anucaTh GopMyITbl HAYaIBHBIX H EHTPATEHBIX MOMEHTOB K-TO

MOpsAKA CIIyYalHOW BEJIMYUHBI.

22. CdopmynupoBaTh  3amucaTh GOPMYIIEI OCHOBHBIX 3aKOHOB AUCKPETHOM CITy4aiiHOM

BCJIIMYHUHEI.

23. CdopmynupoBaTh 1 3amucath (GOPMYITBl OCHOBHBIX 3aKOHOB HETIPEPBIBHOM CITydaii-

HOW BEJINYUHEI.
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24. 3anucaTh U OOBACHUTH OCHOBHBIE (POPMYIIBI HOPMAIBHOTO 3aKOHA pacIpeaesieHus
CIIy4ailHON BEJIUYUHBI.

25. 3anucath GopMyny A BEPOSITHOCTU TOMNAAAaHUS CIyYailHOM BEIMYUHBI, pacipese-
JIEHHOM 110 HOpMAJIbHOMY 3aKOHY, Ha 3aJlaHHbII HHTEpBaJl.

26. CdopmynupoBaTh MPaBUIO TPEX CUTM.

27. V310%UTh OCHOBHBIE IIOHATHUS CUCTEMBI JIBYX CIIy4alHBIX BEJIMYMH (3aKOHBI pacipe-
JIeNICHHsI, YU CIIOBbIE XapaKTePUCTHKH).

28. M310%UTh OCHOBHBIE MOHATHS HOPMaJIbHOI'O 3aKOHA paclpeieeHns ciay4yaiHoil Be-
JMYUHBI HA TUIOCKOCTH.

3adauu ons camocmosmenvHoU pabomol

1. B Gapabane peBoibBepa LIECTh THE3/I, U3 KOTOPHIX B UETHIPE BIOXKEHBI IATPOHBL, a 1B
nycTsie. bapaban npuBoIUTCA B IBM)KEHUE, B PE3yJIbTATE YETO MPOTHUB CTBOJIA OKA3BIBACTCS OJIHO
u3 rae3q. [locie 3Toro HaXXMMaroT CIyCKOBOW Kprodok. Eciu ruesno mycroe, To BbICTpena He
npoucxoaut. HailTu BeposATHOCTH TOTO, YTO B pPE3YJNbTaTe€ JABYX OIBITOB: a) BBICTpENa HE
IpOU30ieT; 0) MPOU30MIET 1B BHICTPENA; B) IPOU30IIET XOTs Obl OIUH BBICTPEIL.

2. B mudt neBATHATAXKHOTO JJOMa BOILIUIMA TPH 4yesioBeka. [IpeanonoknuM, 4ro KaKapii u3
HUX C paBHOM BEPOSTHOCTBIO MOXKET BBIMTH Ha JI0OOM M3 STaKeil, HauMHas cO BTOPOTO.
Haiitn BEpOSTHOCTH TOrO, YTO BCE MACCAXUPBI BBIMIYT HA OJHOM JTa)XE; YTO BCE IACCAXKUPBI
BBIM/YT HA PA3HBIX 3TAXaX.

3. BeposTHOCTH XOTsI OBI OJTHOTO TIOTIAIaHUS MTPH IBYX BhIcTpenax paBHa 0,84. Haiitu: a)
HaMBEpOsATHENIIIee YUCIIO MONAAaHUIl B CEpUM U3 CEMHU BBICTPENIOB U MOAAIBHYIO BEPOSITHOCTD;
0) 4TO BeposTHEE: TPHU TMOMAIAHWS TPU YETHIPEX BBICTPENAaX WM IIECTh MOMAJAAHUN MpH
BOCbMU?

4. 189. Crpenok 4 mopakaeT MUIICHb C BeposATHOCTHIO 0,6 , cTpenok B — ¢ BEpOSITHO-
ctbio 0,5 u crpenok C — ¢ BepositHocThio 0,4, CTpesiku fanu 3aiil M0 MULIEHU U JBE MYJH
nonaiau B 1enb. YTo BeposiTHee: nomnai cTpenok C B MUIIEHb WM HET?

5. B sAmuke necars cTaHJapTHBIX JeTajde u maTh OpakoBaHHbIX. Hayraj m3piekarorcs
Tpu netanu. KakoBbl BEpOSTHOCTU TOTO, YTO CPEIW HUX: a) oJiHa OpakoBaHHas; 0) nBe Opako-
BaHHBIX; B) XOTs Obl O/1HA CTaHAAPTHAs?

6. MMeroTcst 1Be mapTUU OAHOPOAHBIX jAeraieid. [lepBas mapTusi cocrout u3 12 neranei,
U3 KOTOpBIX Tpu OpakoBaHHbIX. Bropas maptus cocrout u3 15 netaneil, U3 KOTOPHIX YEThIpe
OpakoBaHHBIX. M3 mepBOi W W3 BTOPOM MapTHM HM3BIEKAIOT MO ABe neTanu. KakoBa BeposiT-
HOCTb TOT'0, YTO CPEIN HUX HET OpAaKOBAHHBIX JeTanen?

7. B smmke 100 meraneir. M3 mux 20 neraneil M3roToBlIeHBI MEpBBIM 3aBojgoM, 80 —
BTOpHIM. [lepBbiif 3aBox npousBoaut 90% xopommx neranei, Bropoid — 80%. Haiitu BeposT-
HOCTh TOTO, YTO JIBE€ U3BJICUCHHBIE HAYauy JACTAIN OKAXYTCSI XOPOIIHMHU.

8. U3 ypHbI, conepkaiieil Tpu OENbIX U JBa YEPHBIX IIapa, MEePeokKEeHbI 1Ba BBIHYTHIX
Hay/Jady miapa B YpHY, COAEp)KalIyl0 4eTbIpe OeNbIX M YeThIpe YepHBIX mapa. HalTi BeposT-
HOCTb BBIHYTb U3 BTOPOW ypHBI O€lblif miap.

9. B KOpoOKe Jexkar JeBATh TCHHUCHBIX MSTYeH, U3 KOTOPHIX IIECTh HOBBIX. J[1si mepBoit
UTPBl B3SJIM J[Ba Ms4a, KOTOpBIE TOCIE UIPbl BO3BpaTWiIM. sl BTOPOM HIpBI Takke B3sUIM
JIBa MsT4a, OKa3aBIIHecs HOBBIMHU. KakoBa BEpPOSTHOCTH TOTO, YTO JUIS TIEPBOW MTPHI Opanu JBa
CTapbIX Ms4a?

10. [Ins w3penwii HEKOTOPOTO MPOHM3BOJCTBA BEPOSTHOCTH YIOBIETBOPATH CTaHAAPTY
paBHa 0,96. Ilpeanaraercs ynpolleHHas CHCTeMa HCIbITaHUM, Aarolias MOJIOKUTEIbHBIN pe-
3yJIbTaT ¢ BepoSTHOCTHIO 0,98 miis m3menwid, yAOBICTBOPSIONIMX CTaHAAPTY, a JUIS W3JICIIHM,
KOTOpbIE HE YIOBIETBOPSAIOT CTaHAApTy, ¢ BeposTHOCThIO 0,05. Kakast BeposTHOCTH TOTO, 4TO
U3JIeTIe, BhIJepIKaBIIee UCTIBITAHNE, YIOBIETBOPSET CTaHAapTy?

11. 3anana HenpepbIBHAs CllydyaiiHas BeluurnHa X CBOEH MJIOTHOCTBIO pacpe/ieieHus] Be-
positHocteii f(X). TpeOyetcst: onpenenuTs KodPPUIUCSHT 4; HaWTH GYHKIHIO pactpeseaeHus F(X);
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CXEMaTHYHO mocTpouTh rpaduku Gynkuuii f(X) u F(X); BBIUHCINTh MaTEMaTHYECKOE OXKUAAHHE U
JIMCIIEPCHIO X; ONPENIeNTUTh BEPOSITHOCTh TOTO, 4TO X IIPUMET 3HAUeHUE U3 HHTepBaia (, b).

12. W13 16 norepelHbIX OMIIETOB BBHIMTPHIIIHBIMU SBIAIOTCA 5. KakoBa BEpoSATHOCTH TOTO,
yto cpenu 10 B3ATBIX Hayqady OmieToB Ba OyayT C BHIUTPHILIEM?

13. B mexe paboraror 6 MyxuuH U 4 xeHuuHbL. [0 TabeapHBIM HOMEpaM OTOOpaHbI 7
yenoBek. HailTu BeposTHOCTB TOr0, 4TO Cpeid HUX 3 KEHILUHBI.

14. CryneHT pa3bICKUBaeT HY)KHYIO ()OPMYITy B TPEX CIIpaBOYHHKaX. BeposTHOCTH TOTO,
4TO 3Ta (hopMyJsia COAECPKUTCS B IEPBOM clipaBo4YHUKe, paBHa 0,8, Bo BTopoM — 0,7, B TpeTbeM —
0,6. HaiiT BeposSITHOCTH TOTO, 4TO 3Ta (hopMyia ecTh XOTS OBl B IBYX U3 HHX.

15. Tpoe cTpenaKoB CTPENAOT 110 OJTHOW MULIIEHU. BeposATHOCTh Opa)keHUsI LIeTU IEPBbIM
u3 Hux pasHa 0,8, BropsiM — 0,7, TpetbuM — 0,9. HaliTu BEpOsSTHOCTh NOpaKEHUS LIEIU JIBYMS
BBICTPEJIaMHU IIPU OJITHOM 3aJIle.

16. HaGupas Homep Tenedona, abOHEHT 3a0blT MOCIeHNE TPU HHU(PHI, U TIOMHS JIUIIb,
YTO 3TU LU(PBI pa3IuyHbl, Ha0pas ux Hayaaudy. HaliTu BepoSATHOCTB TOro, 4T0 HaOpaHbl HY)KHbIE
UQpBI.

17. HaiiTu BeposITHOCTh TOTO, UYTO COOBITHE A TIPOU30iiIeT HE MEeHee 2 pa3 B 4 HE3aBUCH-
MBIX HCIIBITAHHSIX, €CITH BEPOSTHOCTh HACTYIUICHUS COOBITHA A B OAHOM HcIbITaHNH paBHA (,6.

18. Ha c6opky nmocrymnarot aeranu ¢ Tpex aBromaroB. [lepBbiit naet B cpenHem 98% roa-
HBIX JieTaneu, Bropor — 99%, a tpetuii — 97%. Haiitu BepoaTHOCTh Tomaianusi Ha COOpKY Opako-
BaHHOH JIeTajIM, €CJIM OHa BbIOpaHa cilydyaifHbIM 00pa3oM, a IPOM3BOIUTENLHOCTh aBTOMATOB O/11-
HaKOBa.

19. B aByX smMKax UMEIOTCS paJnoJiaMIlbl, B IEPBOM U3 HUX 15 cTaHAapTHBIX U 2 ¢ Opa-
koM. Bo Bropom 10 crangapTHbIX U oHa ¢ OpakoM. 13 nepBoro siuka B3sTa Hayraja oJiHa JiaMmma
U nepesoxeHa Bo BTopoi. [locie yero u3 BToporo sinyka B3sita Hayraj jamna. Haiftu Beposit-
HOCTb TOT'0, YTO 3T JIaMIla CTaHJapTHasl.

Paspen 5. OcHOBBI MATEMATHYECKOM CTATHCTHKH

Buo pabomuwi: u3yuenue nuTepaTypsl o TeMe, MOAr0TOBKA K MPAKTUYECKOMY 3aHSTHIO.

Bonpocul ons noocomoexu k ouckyccuu:

1. M310KUTh OCHOBHBIE 33/]Ja4l MaTEMATHUYECKON CTATUCTUKH.

2. N310XUTh OCHOBHBIE ONpeieNieHHs (TeHepalibHas U BHIOOPOYHAsi COBOKYITHOCTH, BapH-
allMOHHBIN P, CTATUCTHYECKOE pacipesiesieHre BbIOOPKHU, MOJIUIOH U TUCTOTPaMMa).

3. Uro Ha3pIBaeTCS BEIOOPOYHON CpEHEH M BEIOOPOYHOMN TUCTIEpCHEi CIydailHOW BEIH-
YUHBI?

4. Yro Ha3bIBaeTCs JOBEPUTEIHHON BEPOSATHOCTHIO U JJOBEPUTEIbHBIM HHTEPBAIOM?

5. JlaTh onpeneneHue CTaTUCTUUECKOM THITOTe3e.

6. M310kuTh METONMKY IpUMEHEeHHs Kputepust [Iupcona 1yisi MpoBepKH THITOTE3BI O HOP-
MaJbHOM pacIpeeNICHIUH CIy4yaifHOI BEeTUYHHEI.

7. Jlatb onpeneneHre u cpopMyIupoBaTh CBOMCTBA KO3 (PUILIMEHTa KOPPEALIUH.

8. Hlatb ompeneneHre BEIOOPOUHOTO KO GUIIUEHTa KOPPETISIUH.

9. 3amucarp ypaBHEHHUS IPSIMBIX PErPECCHU.

10. 3anmcarh ypaBHEHUS BHIOOPOYHBIX MPSAMBIX PETPECCUU.

11. Jdatb ompeneneHue KOppeIsIIUOHHOTO OTHOWEHUS. OOBSICHUTD €ro BEPOSATHOCTHBIN
CMBICIL.

3aoauu ons camocmoamenvuol pabomol

1. CocTaBuTh 3aKOH pacnpeiesieHus CilydaiiHol BelMnyuHbl X TUcKpeTHoro Tuna. Haiu:
Oynkuuto pacnpenenenus F(x) u mocrpouts eé€ rpaduk; Maremarndyeckoe oxxunanue; Jucnep-
CHI0, CpEJIHEE KBaIpaTUUYEeCKOe OTKIOHEHUE; Moay; HaganbHbli 1 IEHTpaIbHBIM MOMEHTHI Tpe-
THETO MOPsJIKA.

X — 4nc0 0TKa30B pabOThl JBYX CTAHKOB B T€UEHHE CMEHBI, €CJIU OJIMH U3 HUX BBIXOJUT
U3 CTpOS Yallle, 4YeM IpPYrou.
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2. 3ajaHbl MaTeMaTH4ecKoe OKMJAaHUE M U cpeliHee KBaIpaTUYeCKOe OTKIOHEHHE O
HOPMAaJIbHO paclpeaeIeHHON CIyYailHON BETUYUHBI X.
3. Haiitu:1) BepoSATHOCTh TOTO, YTO X MPHUMET 3HAUCHUE, MPUHAIICKAIIEE MHTCPBATY

(a; ) ; 2) BEpOSTHOCTH TOTO, YTO a0COTIOTHASI BEJIMYMHA OTKJIOHCHUS |X - m| OKa)KETCsl MEHBIIIE
0. m=15 o=2, =16, =25 6=4.

4. Pasmep auameTpa JeTaiu 3aaaH mojem gomnycka 20-25 mMm. B HekoTopol mapTuu era-
Jeil cpelHui pa3Mep UX IHaMeTpa oKa3ajcs paBHbIM 23,2 MM, a CpeJHEE KBaIpaTHUYECKOE OTKIIO-
Henue 1 mm. Cuuras, 4To pazMep auaMeTpa JeTalu MOAUYMHACTCS 3aKOHY HOPMAJIBHOTO pacipe-
JIEJICHUSI, BEIYMCIIATH BEPOSITHOCTh Opaka.

5. JlnameTp MOALIMITHUKOB, BBIITYCKa€MbIX 3aBO/IOM, IIPEJICTaBISET COO0M ClTydailHyIO Be-
JUYUHY, paCIpeIeICHHYIO IO HOPMaJIbHOMY 3aKOHY C MaTeMaTHYECKUM OKUJaHueM 16MM u auc-
nepcueit 0,16. Halitu BeposTHOCTh Opaka Mpu YCIOBHH, YTO JIJISl TUaMeTpa IMOIIUITHUKA pa3pe-
nraercs gonyck + 0,7 M.

6. Jucnepcust KaxJI0i U3 NaHHBIX HE3aBUCUMBIX CIy4YalHbBIX BEJIMYWH HE MPEBBIIIACT 5.
Haiitu uncio n Takux BEJIMYUH, IPU KOTOPOM BEPOSATHOCTH OTKJIOHEHUS CpeIHEN apudmeTnde-
CKOH CITy4alHBIX BEJIMYUH OT CpeAHel apu(MeTHYecKod UX MaTeMaTUYECKUX OXHIaHUN HEe 00-
nee, uem Ha 0,4, mpesebimaer 0,85.

7. Nmeetcs 3200 HE3aBUCHUMBIX CITYYalHBIX BEIMYUH, TUCTIEPCUU KOTOPBIX OTPAHUYCHBI.
Kakoii nomkHa ObITh BEpXHSISI IPaHUIA TUX AUCIIEPCUI, YTOOBI OTKJIOHEHUE cpeiHel apudMeTu-
YeCKOW JaHHBIX CIy4alHBIX BEIMUYUH OT CpeaHel apuMeTHIecKoil UX MaTeMaTHYeCKIX 0XKHIa-
HUH HE MPEBBIMIANO0 10 a0comoTHOM BemuunHe 0,25 ¢ BeposATHOCTHIO, OombIeit 0,96.

8. IIposepkoit OTK yctanoBneHo. UTo npu mraMmnoBKe IIaCTUHOK Opak cocTaBiseT 2%.
OueHuTh BEPOSATHOCTH TOTO, YTO Npu IpoBepke naptuu B 2000 maacTUHOK 0OHAPYKUTCS OTKIIO-
HEHHUE OT YCTAaHOBIIEHHOTO MpoIleHTa Opaka MeHble, yeMm Ha 0,5%.

9. Pa3mep nmamerpa netanu 3aiaH moyieM jgomnycka 20-25 mm. B HekoTopoii mapTuu neta-
Jieil cpelHUi pa3Mep UX AUaMeTpa oka3ajcs paBHbIM 23,2 MM, a cpeHee KBaApaTHIeCKOe OTKIIO-
HeHnue 1 mm. Cumutasi, 94TO pa3Mep AuaMeTpa JeTaau MOAUYUHICTCS 3aKOHY HOPMAJIbHOTO pacipe-
JIEJICHUS, BEIUMCIUTD BEPOSITHOCT Opaka.

10. Pa3mep raiiku 3agan noneMm gomycka 60-65 MMm. B HEKOTOpO#l mapTuu rack CpeaHuii
pa3Mep okazalici paBHbIM 62,8 MM, a cpeHee KBaaparudeckoe oTkiaoHeHue — 1,1 mm. Cuuras,
YTO pa3Mep raiku MOAUYUHSIETCS 3aKOHY HOPMAJIBHOTO pacipeiesICHuUs, BHIYUCIUTH BEPOSITHOCTD
Opaka 1o pazMepy raku.

11. JImameTp MOAMIMITHUKOB, BBITYCKAEMBIX 3aBOJIOM, MPEJCTABISET COOON ClydalHyIO
BEJIMYMHY, PACIPEIEICHHYIO 10 HOPMAJIbHOMY 3aKOHY C MaT€MaTUYECKUM OXuJaHueM 16MM u
mucnepcueit 0,16. Haiitu BeposiTHOCTh Opaka IpH yCIOBUH, YTO AJIs AMAMETpa MOAIIUITHUKA pa3-
pemaercs nponyck + 0,7 M.

12. Ilex BeIyCKaeT JeTalu ABYX TUIOB. Pacmpenernenne ux JUIMHBI — HOpMalibHOE. J{7st
neraneit 1 Tuna — matemaTuyeckoe oxuaanue pasHo 40 mM, a aucnepeust — 0,25. [{ns tuna 2 —
MaTeMaTh4yecKkoe oxkuaanue 25 MM, nucrepcus — 4. UTo BeposiTHee: TToNaJaHue pa3Mepa JaeTaliu
tuna 1 B untepan (38; 43) unu neranu tuna 2 — B uHTepBan |24; 27[?

13. [mametp aeraseil, U3rOTOBICHHBIX aBTOMATOM, MTPEJICTABIISACT COOOH CITyJaiiHyIO Be-
JUYUHY, paclpeesIeHHYI0 110 HOpMalbHOMY 3aKoHy. Jlucnepcus ee paBHa 4, a MATEMaTHYECKOE
oxunanue — 20,5 mm. HaitTu BeposiTHOCTh Opaka, eciii JJOMMyCTUMBIE pa3Mephl AUaMeTpa JIeTanu
JOJDKHEIL OBITE 20 + 3 MM.

14. Ha aBTOMaTe M3rOTaBIMBAIOT 3aKJIETKH, JHAMETP TOJIOBOK KOTOPBIX PACIIPEIACIISTFOTCS
10 HOPMAJILHOMY 3aKOHY C MaTeMaTuyeckum oxkuaanuem 3 mm u aucnepcueit 0,01. Kakyro Tou-
HOCTb IMAMETPa TOJOBOK 3aKJIETIOK MOYKHO TapaHTUPOBATh ¢ BEPOATHOCTHIO 0,92167

15. [eranu, U3roTOBIEHHBIE ABTOMATOM, 110 pa3Mepy IuaMeTpa pactpeIesiFOTCs 10 HOp-
MaJIbHOMY 3aKOHY. MI3BeCTHO, 4TO MaTeMaTHIeCcKoe OXKUIaHHEe paBHO 4,5 cMm, a mucniepens — 0,09.
OrnpenenuTts rpaHulibl, B KOTOPBIX CIEIYET 0KMIATh pa3Mep AuaMeTpa AeTallld, €CJIM BEPOATHOCTh
HEBBIXOJIa 3a 3T rpaHullbl paBHa 0,95.
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16. JlnuHa M3rOTOBISIEMOM J€TaIN MPEICTaBIsET HOPMAIBHO paclpeieIeHHYIO CllyJaii-
HYIO BeJIMUUHY X. MaTeMaTn4yeckoe 0’KuAaHue €€ paBHO & CM, a CpeiHee KBAAPaTUHYECKOE OTKIIO-
Henue paBHo 0,1 cMm. OnpenenuTs BEpOATHOCTH TOTO, UTO JUIMHA Hayauy B3STOH JeTalu OTar4da-
eTCsl OT MaTeMaTUYECKOTo OXuaanus He 6oiee, yem Ha 0,2 cMm.

17. CraHok-aBTOMAT MPOU3BOAUT BAIUKHU. [I[pUTrOTHOCTH BajMKa ONpeaesieTcsl BETuH-
HOH ero nuamerpa X. OnpenenuTs BEPOATHOCTh TOIO, YTO B3SATBIM HAyraj BAJIMK OKaXETCS ToJi-
HBIM, €CJIM U3BECTHO, UTO CPEJHEE 3HAUEHHE, HA KOTOPOE HACTPOEH CTAHOK, PaBHO 25 MM, Cpe/iHEe
KBaJpaTUyecKoe OTKIOHeHUE cocTaBisteT 0,4 MM, a 1OIIyCTUMAasl BEJIMYMHA OTKJIOHEHUs pa3Mepa
JaMeTpa BajlMKa OT cpeHero pasHa + 0,6 MM.

18. Benercs crpenbba u3 opyaus Mo 3aJaHHOMY HampaslieHUIo. JlanbHOCTH moJieTa cHa-
psifa pacupeeseHa 10 HOpMalbHOMY 3aKOHY, MaTeMaTHUECKOE 0’KUJIaHUE PABHO 3 KM, CpellHEe
KBajpaTuueckoe oTkiIoHeHue 0,5 kM. HailTu BEpOSITHOCTH TOTO, YTO BBITYUIEHHBIA U3 OpYIuUs
CHapsiJ MOMaJIeT B UHTEPBAI OT 2 J10 5 KM.

6.3. MeTonveckue peKOMEHIALUY 110 CAMOCTOSITEIIbHON paboTe 00ydaromuXcs v Mo/
TOTOBKE K MMPOMEXKYTOYHOH aTTeCTAI[H

MeTtoauyeckue peKOMEHIAINH 10 CaMOCTOSTENbHON paboTe COCTABIEHBI C LIETBI0 ONTH-
MU3AIHAN TIPOIECCa OCBOCHHSI 00YJIAOIIMMHUCS YIeOHOTO MaTepuara.

CamocrosiTenbHas pabota 00ydaronierocsi HarpaBJjieHa Ha yrIyOJIeHHOe U3y4YeHHe pasjie-
JIOB U TeM paboyeil mporpaMmbl U MPEANOIaraeT M3y4eHue JUTEPATYPHBIX HCTOYHUKOB, BBITOJ-
HEHUE JIOMAIlIHUX 33/IaHUN U KOHTPOIBHBIX PaboT, MPOBEICHUE UCCIEIOBAHUIN PAa3HOTO Xapak-
Tepa. PaboTa 0OCHOBBIBAETCSl HA aHAIM3€ MAaTEPUAIIOB, MYOJIMKYEMBIX B UHTEPHETE, a TAKKE Peallb-
HBIX (DAaKTOB, JIMYHBIX HAOIIOICHUH.

CamocrosiTenbHas paboTa 00y4aroIierocs HaJi yCBOGHHEM MaTepHralia 1o JUCIUIUIMHE MO-
JKET BBINOJIHATHCA B UnTaIbHOM 3ai1e PMAT, cieninanbHO OTBEACHHBIX JIJIS1 CAMOCTOSITEILHOM pa-
0O0ThI MOMEIIEHUSAX, IOCPECTBOM UCII0JIb30BaHU AeKTpoHHON 6ubanoreku u SUOC PMAT.

CopepxaHue U KOJIMYECTBO CAMOCTOSTEIbHONW pPabOThl OOY4aIOLIErocsi ONpeaemseTcs
y4€OHBIM TIJIAHOM, METOJUYECKUMU MaTepuaiaMi U YKa3aHUSIMH PEToaBaTes.

Taxxe camocTosiTenpHasi paboTa BKIIOYAET MOJATOTOBKY M aHAIU3 MaTepUANIOB 110 TeMaM
MPONYIICHHBIX 3aHITHH.

CaMocTosTenbHast paboTa BO BHEayAUTOPHOE BPEMs BKIIFOYALT:

— paboTy C JEKIIMOHHBIM MaTEPHAJIOM, MPETyCMATPHUBAIOINIYI0 MPOPAOOTKY KOHCIIEKTa
JIEKITNH;

— Hu3ydyeHHe yueOHOH U HaydHOH TuTeparypsl;

— mnouck (moadop) u 0630p JUTEPATYPHI, DIEKTPOHHBIX UCTOYHIUKOB HH(OPMAITUH 110 UH-
JTUBHUIYAJIbHO 33JIaHHOW TIpoOJIeMe Kypca, HallMCaHue JOKJIaaa, UCCIEA0BaTeIbCKOW paboThl O
3a/laHHOM mpodieme;

— BBINOJHEHUE 33/IaHUsI 110 TIPOITYIIICHHOM WJTH TIJIOXO YCBOEHHOM TEME;

— TOJrOTOBKY K MPAKTUYECKUM 3aHITHSIM;

— TOJrOTOBKA K TPOMEKYTOUHON aTTECTAaIUH.

B 3aBucumoctu OT BBIOpAaHHBIX BHJIOB CaMOCTOATEIHHOW pabOTHI CTYAEHTHI CaMOCTOS-
TEJBHO MJIAHUPYIOT BPEMs Ha MX BblllONHEHHE. [Ipennaraercs paBHOMEpHO pacnpenenuTh U3y-
YEeHUE TeM yYeOHOUW IUCITUTUIMHBI.

7. ®oH OLLEHOYHBIX CPEACTB

@DOoH OIEHOYHBIX CPEACTB MO JUCHUIUIMHE pa3paboTaH B COOTBETCTBUU C
MeroanueckuMu peKOMEHJAUsIMHU U sABJsieTcst coctaBHOU yacThio OITOIL.

8. IlepedyeHb OCHOBHOM M IONOJHHUTEJIBHON YU4eOHOH JTUTEPATyPBI, HCOOXOAUMOM 1151
O0CBOCHUA JUCHUIIJIMHBbI
8.1. OcHoBHas uTEpaTypa
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1. banmun, K. B. Breicmias maremaruka: ydebnuk / K. B. banmun, B. H. bamsikos,
A. B. Pykocyes; mon oom. pen. K. B. banguna. — 3-e u3a., crep. — Mocksa: ®JIMHTA, 2021.
https://biblioclub.ru/index.php?page=book&id=79497

2. TyranbaeB, A. A. Kypc maremarndeckoro aHanu3a: yaeOHuUK / A. A. TyranOaes. —
Mocksa: ®JIMHTA, 2020. https://biblioclub.ru/index.php?page=book&id=611206

8.2. lonoiHMTEIbHAS JIUTEPATypPa

1. Xamugymnun, P. $1. Martemaruka: 06a3oBblii kypc: yueOnuk/ P. S. Xamumymuh,
b. . I'ynmusn. — 5-e w3nm., mepepad. u  jgomn. — MockBa: YHuBepcuter CuHeprus,
2019. https://biblioclub.ru/index.php?page=book&id=571501

2. Maremaruka: y4. noc./ C. H. Bepuues, A. B. ['op6wim, O. E. Pomenko, E. A. JleGe-
nesa. — HoBocubupck: HI'TY, 2019. https://biblioclub.ru/index.php?page=book&id=575491

9. EsxeroiHo oGHOBJIsieMble COBpeMeHHbIe MPodecCHOHAIbHbIE 0a3bl JAHHBIX U HH-
(¢opManHOHHbIE CIIPABOYHbIE CHCTEMBbI

9.1. E:xeroHo o6HOBJIsieMble COBpeMeHHbIE NPodeccHoHaANbHBbIE 6a3bl JaAHHBIX

1. http://www.russiatourism.ru - odunuanbHelii caiit denepaabHOro areHTCTBA 10 TY-
pu3My MUHHCTEPCTBA SKOHOMUYECKOT'O PA3BUTHS;

2. http://www.rostourunion.ru/ - opurraabHbIi CalT OTPACIECBOr0 00bEIUHEHHUS, B KOTO-
poe BXOIST TypOIEPaTOpbl, TYPareHTCTBA, FOCTHHHIIBI, CAHATOPHO-KYPOPTHBIC YUPEIKIACHUS,
TPaHCIIOPTHBIE, CTPaXOBbIe, KOHCAITHHIOBbIC, IT-KoMnanuu, yueonsie 3aBeaenust, CMU, obrie-
CTBCHHBIC U MHBIC OpraHU3aluu B chepe Typusma;

3. http://www?2.unwto.org/ru - odunmanbHblii caiiT BceMupHOW TYpHUCTCKOWM OpraHu3a-

uuy;

4. https://www.scopus.com - PedepatuBHas u cripaBodHast 6a3a JaHHBIX PEIIEH3UPYEMOM
JUTEPATYPBI SCOPUS;

5. https://apps.webofknowledge.com - ITonuremaTudeckas pedeparuBHO-OMOIHOrpadH-
Yyeckas M HaykoMmeTpudeckas (oubmmomerpruyeckas) 6aza nanasix Web of Science;

6. Science Alert siBisieTcss akaJeMUYECKUM H3JaTENIEM KYPHAJIOB OTKPBITOTO JOCTYIIA.
Takoke U31aeT akaJeMUIeCKUe KHUTH U )KypHaJIbL. Science Alert B HacTosiiee Bpemst KMeeT OoJiee
150 5xypHAIOB OTKPBITOTO TOCTYIIA B 00JacTH OM3HECa, SKOHOMUKH, HH)OPMATHKH, KOMMYHHKA-
[IUH, HH)KEHEPUH, MEAUIINHBI, MATEMaTHKH, XUMHUH, OOIIIECTBEHHON ¥ T'yMaHUTAPHON HAyKH,

7. Science Publishing Group snexktponHas 6a3a JaHHBIX OTKPBITOTO JOCTYIA BKIIIOYAI0-
miast B ce0s1 6onee 500 Hay4dHBIX )KypHAIOB, 0k0J10 50 kHUT, 30 MaTepuanoB HayYHbIX KOHPEPEH-
Ui B 00JIaCTH CTATUCTUKHU, SKOHOMUKHU, MCHE/DKMEHTA, TIeIarOTUKH, COMAIBHBIX HAYK, TICHXO0-
JIOTHH, OUOJIOTHH, XUMHH, MEIUIIMHBI, MUIICBONH WHXCHEPHH, (PU3HKH, MaTEeMAaTUKH, JICKTPO-
HUKH, THOOPMATHKH, HAYKE O 3allUTE MPUPOJIbI, aPXUTEKTYpEe, HHKEHEPUH, TPAHCIIOPTA, TEXHO-
JIOTUH, TBOPUYECTBA, SI3bIKA U JINTEPATYPHI.

9.2. E:xxeroaHo ooHOBJsieMble HH(POPMAIHOHHBIE CIIPABOYHBIE CHCTEMBbI

1. Nndpopmanmonno-npasosas cucrema «I"apant». — URL: http://www.garant.ru/;

2. Undopmanmonno-paBoBasi ~ cuctema  «Koncymprant  tmoc». —  URL:
http://www.consultant.ru/.

10. Exeroano o0HOBJIIeMblii KOMILUIEKT JIMIEH3HOHHOTO NMPOrPaMMHOro odecrneye-
HUSA

1. Microsoft Office. IHTerpupoBaHHbIi aKeT MPUKIATHBIX IPOrPaMM;

2. Microsoft Windows;

3. Kopnoparusnas unopmarmonnas cuctema «KNUCy.

11. DaeKTpoHHBIE 00pPa30BaTe/bHbIE PeCypPChl
1. BBC «YHuBepcurerckas Oubnuorexa OHialiH»;
2. KopnoparusHas unpopmarmonHas cuctema «KHUCy.


https://biblioclub.ru/index.php?page=book&id=79497
https://biblioclub.ru/index.php?page=book&id=611206
https://biblioclub.ru/index.php?page=book&id=571501
https://biblioclub.ru/index.php?page=book&id=575491
http://www.russiatourism.ru/
http://www.rostourunion.ru/
http://www2.unwto.org/ru
https://www.scopus.com/
https://apps.webofknowledge.com/
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
http://www.garant.ru/
http://www.consultant.ru/
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12. Onucanue MaTepuaibHO-TEXHUYECKO 0a3bl, HEOOX0AUMOI /151 OCYIIeCTBJIEHUS
00pa3oBaTeIbHOI0 Mpolecca Mo JMCHUIINHE

N3ydenne nuCUUIIIMHBI 00€CTIEYMBACTCSI B COOTBETCTBHH TpeboBaHusIMH DenepaibHOTo
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa MO HampaBieHuto noarotoBku 38.03.03
«YTmpaBieHue NepcoHaoM» K MaTepHalIbHO-TEXHUYECKOMY obecreueHno. MaTepuaabHO-TeX-
HUYECKOe obecreueHrne HeoOX0uMOoe ISl peaTu3alyi JUCUUIUIMHBI BKIIIOYAET: YUeOHbIE ay/IH-
TOpPUU JJISl IPOBEACHUS YUEOHBIX 3aHATHH, OCHAILIEHHbIE 000pYI0BaHUEM (CIIEUATU3UPOBAHHON
MeOebio- MOCaJOYHbIe MECTa M0 KOJIMYECTBY O0ydaromuxcs; padodyee MECTO IpenogaBaTers;
mkad, yaeOHass J0CKa, CTCHT) ¥ TEXHUYSCKUMH CPEICTBaMH 00ydeHHUs (IIPOEKTOp, IKpaH, KOM-
IBIOTED).

[Tomemienust i1 caMOCTOSITENBHON pabOThl OOYYArOMIMXCS OCHAIEHBI KOMITBIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO HOJKIIOUEHHUS K cetn «MHTepHeT» M olecreyeHueM J0CTyna B
OUOC PMAT.

PMAT obGecniedeHa HEOOXOIUMBIM KOMITJIEKTOM JUIIEH3MOHHOTO U CBOOOJHO DPAacCIpo-
CTPaHAEMOT0 IPOrPaMMHOr0 0OecIeyeH s, B TOM YHCIIE OT€YECTBEHHOIO IIPOM3BO/ICTBA (COCTAB
ompezesneH B .10 1 moaneKuT OOHOBJICHHIO MPU HEOOXOAMMOCTH ).

[Ipu ucnonp3oBaHUKM B 00Pa30BATEIBLHOM IMPOIIECCe MEYATHBIX M3AAHUNA OMOTMOTEUHBIN
(GOH]] YKOMIUIEKTOBAH MMEYaTHBIMU M3/IaHUSAMH U3 pacdera He meHee 0,25 sK3eMIusIpa Kaxaoro
U3 U3JJaHUH, yKa3aHHBIX B 1.8, Ha OJTHOT0 00YYaroIIerocs U3 Yncia Juil, OTHOBPEMEHHO OCBanBa-
IOIIMX COOTBETCTBYIOIIYIO AUCHUILUINHY (MO/YIIB), IPOXOISIINX COOTBETCTBYIONIYIO TPAKTHUKY.

OO6yuaromumcs o0ecreveH AOCTYI (yAaleHHBIH JOCTYII), B TOM YHCIIE B CIy4ae MpUMEHe-
HUS DJIEKTPOHHOTO O0YYeHHs, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA, K COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM TaHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTO-
PBIX oIpeAesnseTcs B .9 U MOIJIEKUT OOHOBICHUIO (IIPU HEOOXOAUMOCTH).

JlonmoJIHeHNs1 M H3MeHeHHsl B padoyeil mporpaMMe JTHCIHUIIAHBI
«MaremaTuka»
Ha 20 /20__ y4eOHblii roj

Crnenyroriye 3arucu OTHOCSTCS K TL.I1.

ABTOp

3aB. Kadeapoii




