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Paboyas mporpaMMa JTUCIMIUIMHBL «MaTeMaTHKay COCTaBJieHa B COOTBETCTBHH C TpeOo-
BaHUSAMH (eIepaIbHOr0 roCyJapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAAapTa BhICHIETO0 00Opa3oBa-
Hus (PI'OC BO), o0s3aTebHBIMU MPH PEATU3aIMU OCHOBHBIX MPOQecCHOHATBHBIX 00pa3oBa-
TEJbHBIX MIPOrpaMM OakasiaBpuaTa 1o HampasieHHto noarotoBku 38.03.04 I'ocynapcTBeHHOE U
MYHUIIUTIAIBHOE yIIpaBlieHHEe 00pa30BaTeNbHBIMU YUPEXKICHHUS BBICIIETO 00pa30BaHuUs Ha Tep-
puropuu Poccuiickoit denepanniu, UMEIOIIMMH F'OCYIAPCTBEHHYIO AKKPEAUTALUIO.

Pabouast mporpamma cocTaBieHa Ha OCHOBE OCHOBHOU TpO()eCCHOHAIBHONW 00pazoBa-
TEJIBHOM MPOTrpaMMBbl U MpeIHa3HaueHa Uil 00yJaromuXxcs 1Mo HanpasieHuio ['ocyaapcTBeHHOe
1 MYHULUIIATbHOE YIIPaBJICHUE B KAUE€CTBE JUCLMILIMHBI 00s3aTenbHOM yacTu 010ka b.1.

1. ean u 32124 TUCHUTLIAHBI
Llenv oucyunaunwvl - hopmupoBanue y odydaroniuxcs kommnerenimu YK-1 cpenctBamu

TMCIHUIUTAHBI «MaTteMaTtrnkay B 00JIaCTH MaTEMaTHYECKOTO OIMMCAHUS MTPUPOTHBIX IMPOIIECCOB Ha
OCHOBE TIOMCKa, KPUTHYECKOTO aHalIM3a W CHUHTE3a IMoJydaeMoil umH(OpMaiuu, IpuUMeHss CH-
CTEMHBIN TIOJIXO/I JUTSI PEIICHHSI TOCTABJICHHBIX 3a7a4.

3aoauu oucyuniumbl.

1) crmoco6cTBOBATh OBJIAICHHIO OCHOBHBIMH MOHITHAMH MAaTEMAaTHKH Ha OCHOBE TTOHMCKa,
KPUTHUYECKOTO aHajW3a M CHHTE3a MOJIy4aeMOd WH(POpMAIUH, MPUMEHSIS CUCTEMHBIH TOIXOT
JUTSI peIIeHUs MTOCTABJIEHHBIX 3a/1a4 B cpepe yrmpaBlIeHHs TIEPCOHATIOM;

2) crocoOCcTBOBaTh (POPMHUPOBAHUIO y OOYUAIOIIUXCS KYIBTYPhI MBIIIJICHHUS, CIIOCOOHO-
CTH K BOCTIPUATHIO, 000OIICHUIO ¥ YKOHOMHUYECKOMY aHaIN3y WH(pOpMaInyu Onupasich Ha MaTe-
MaTHUYeCKHe OCHOBBI KPUTHYECKOTO aHalIM3a U CHHTE3a MoJydaeMoi mHGopMauuu, NpuMeHss
CUCTEMHBIN MOIXO JUIsl pEIIeHUs TOCTABJIEHHBIX 3a7a4 B cpepe ynpaBlieHUs] IEPCOHAIIOM;

3) co3maBaTh YCIIOBHUS JUIS Pa3BUTHs Y OOYYarOIIUXCS CIIOCOOHOCTH OCYIIECTBIIATH IO-
UCK, KpUTHYECKHUI aHaIN3 U CUHTE3 WH()OPMALIUU, TPUMEHITh CUCTEMHBIN MOIXO/ ISl pEeLIeHUS
MOCTABJICHHBIX 3aJ]a4 MOCPEACTBOM MaTEMaTHUYECKOTO0 HHCTPYMEHTApHS;

2. IlepeyeHpb MIIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHHUS 1O JUCIHUNJINHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMH pe3yJIbTATaMHU 0CBOEHHs 00pa30BaTeJIbHOM MPOrpaMMbl

[Iponecc n3yueHus AUCIUIIIIMHBI HAMPaBJICH Ha (OPMHUPOBAHUE CIICAYIONTUNH KOMITCTEH-
LM, MPEICTABICHHONW B KOMIIETEHTHOCTHOM KapTe AUCHHUILIUHBI B cooTBeTcTBUU ¢ PI'OC BO,
KOMITETEHTHOCTHOM MOJIEIBIO BBIITYCKHUKA, ONPEACICHHON By30M U mnpejcraBieHHol B OOII, u
CoJIepKaHUEM JUCITUTIINHBI (MOIYIIS):

Karero- Koa un Kox n HanmenoBanue
pusi | HAUMEHOBaHHUe HHIMKATOpPAa Pe3yabTaTsl 00yueHus

KOMIle- | KOMIeTEeHIuH JAOCTHKEHU S

TEeHINUHA KOMIIETEeHIINHU

Cucrem- |[YK-1. Cnoco-|YK-1.1. OcymectBiser|3HaeT TEXHOJIOTHH MMOUCKAa UHPOpPMAIIH,

HOE U OCH  OCYIIECTB-|TIOUCK HE0OXO0MMOM [METOIbI KPUTHUECKOTO aHAaJIh3a U CHHTE-

KpUTHYE- |TSATh MOUCK, [MH(OPMAIIUH. 3a WH(OpPMALINH, TPUHITUIIBI CHCTEMHOTO

CKOE kputnueckuii  |YK-1.2. [lpumeHnsier Mme-{moaxoja B pPELICHUM IOCTaBIEHHBIX 3a-

MBIILIE- |aHAJU3 U CHHTE3|TOJIbl KPUTUUYECKOTO aHa-|aad

HUE uHpopMaluy, (dM3a U CHHTE3a MpU pa-|YmeeT 0000IIaTh MOTYy4EHHYIO B MPO-
MPUMEHSTh  CH-|00Te nHbopMaIuei. 1ecce norcka MHGOPMAIMIO C HUCIOJB30-
cremMubli  mon-|YK-1.3. Mcnons3yeT cu-{BaHMEM METOJ0B KPUTHYECKOTO aHaau3a
XOJl JJsl pellle-|CTeMHBbIM TOAXO0J MM CUHTE3a, MPUMEHATh MNPUHLHUIBI CH-
HUSI TIOCTABJICH-|PELIEHUs TOCTABJIEHHBIX|CTEMHOIO MOAXO0AA JUIsl pEeLIEHUs MOCTaB-




HBIX 3a1a4 3aaa4 JICHHBIX 3aJ1a4

Jad

Bunaneer texHosorueit nHGOOPMAIIMOHHO-
r'o MOMCKa, paboThl ¢ UH(OOPMAITHOHHBIMH
MCTOYHUKAMU; HAaBBIKAMH KPUTHUYECKOTO
aHaJaM3a W CHUHTE3a IOCTYNAKUICH WH-
dbopmarun, TMPUMEHEHHUS

CUCTEMHOI'O

noaxoJa B PCIICHHWMU IIOCTABJICHHBIX 3a-

3. Mecro nucuumiunbl B crpykrype OITIOII n 3tansl popmupoBanus KoMnereHuui
Jucnumnmaa «MaremaTtuka» oTHOCHUTCS K oOsi3arenbHoM yactu OITOIL. Kommerenmms,

dbopmupyemas tucuuIuiMHON «Matemartuka», Takke QopMHUpPyeTcs U Ha IPYTUX dTanax B COOT-

BETCTBHU C y‘IC6HBIM IIJTaHOM.

4. O0beM AUCHMIUIMHBI U BU/bI y4eOHOH padoThl
4.1. Ounas popma o0yueHus

Bua yueOHoii paGoTbl Bcero| CemecTpnl
4acoB| 1| 2
KonTakTHasi pa6oTa 00y4awmmXxcsi ¢ MpenoaaBaTeieM, B TOM Y ce: 68 | 32 | 36
3aHsTUS JekunoHHoro tuna (3JIT) 30 | 14 | 16
naboparopusie pabotsl (3CT (JIP)) - - -
npaktuaeckue 3anstus (3CT I1P) 30 | 14 | 16
TPYNIOBBIE KOHCY/IbTAIIMU, U (MJIM) HHIUBUAYAIbHYIO padoTy oOydarommx-| 4 2 2
Csl C TMeNarornyecKMMH paOOTHHKAMU OpraHU3aluu W (WJIN) JUIAaMH, TPH-
BJICKACMBIMH OPraHHM3allMell K pealn3aiui 00pa3oBaTeIbHBIX MPOTpaMM Ha
WHBIX YCJIOBUSX (B TOM YHCIIe MHANBUAYyaIbHbIC KOHCYIbTan) (I'K)
TPYNIOBBIE KOHCYJIBTAIIUU 110 TTOATOTOBKE KYpCOBOTO MpOeKTa (PaboTh) - - -
KOHTaKTHas paboTa MpH MPOBEACHUH MPOMEXKYTOYHOW arrectanuu (B Tom| 4 2 2
YHCJIe TPU OIICHUBAHUH PE3YJIhTaTOB KYPCOBOTO MPOEKTHPOBAHUS (BBIMOJI-
HeHus KypcoBbIX paboT) (ITA konT)
CamocrosiTesibHasi padora odyuaromerocs (CPO), B Tom uncie 112 | 40 | 72
CPy3 - camocTtosaTenbHas paboTa oOy4aromierocs npy MoArotoBke K yueb-| 76 | 38 | 38
HBIM 3aHATHSAM U KYPCOBBIM IIpOoeKTaM (padboTtam)
CPma - camocrosiTenbHas paboTa 00yJaromerocst pu NOJAroToBKe K mpome-| 36 2 34
KYTOYHOU aTTeCTalluu
dopMa NpPoOMeKYyTOYHOM aTTecTaluM (3K3aMeH, 3a4eT) 3auer|JK3a-
MeH
OO0mas TpyA0eMKOCTh IMCHUILIMHBI: YaChl 180 | 72 | 108
3a4ETHHIE €UHUIIBI 5 2 3
4.2. O4Ho-3204Has popma 00yUeHHS
Bua yuyeOHo# padoTnl Bcero| CemecTpsl
4acoB| 2 3
KonrakTHasi padoTa 00y4arommxcs ¢ npemnojgaBaresjieM, B TOM YucJIe: 48 | 28 | 20
3aHsTUs JekunoHHoro tuna (3JIT) 20 | 12 8
naboparopusie padotsl (3CT (JIP)) - - -




4

Buja yue6Hoi# padoThl Bcero| CemecTpbl
4acoB| 2 3
npaktuueckue 3ausatus (3CT I1P) 20 | 12 8
IPYIIOBBIE KOHCYITAUH, U (WIN) UHAUBUIYAIbHYIO paboTy oOyyaromux-| 4 2 2
Csl C MENarornyeCKUMHu padOTHUKAMU OpraHu3aluu U (WId) JULAaMH, TpH-
BJICKAEMBIMH OPraHHM3alliell K pealn3aluu 00pa3oBaTEeIbHBIX MPOTPaMM Ha
UHBIX YCIOBUSX (B TOM 4MCIie MHAUBUTyadbHble KOHCYabTaK) (I'K)
IPYINIIOBbIE KOHCYJIBTALUHU IO MTOATOTOBKE KYpCOBOIO IIpOoeKTa (paboThl) - - -
KOHTAaKTHas paboTa MpH MPOBEICHUH NMPOMEXYTOYHOU arrectanuu (B Tom| 4 2 2
YHCcIIe TPU OLICHUBAHUM PE3YIHTATOB KYpPCOBOTO MPOEKTHPOBAHUS (BBIMOJI-
HeHus KypcoBbIX padbot) (ITA koHT)
CamocronTesbHasi padoTa odyuawmerocs (CPO), B Tom uncie 132 | 80 | 52
CPy3 - camocrosiTenbHas paboTa o0ydJaromerocsi mpu moaroropke k yueo-| 103 | 78 | 25
HBIM 3aHSTHSIM U KypCOBBIM MTPOEKTaM (paboTam)
CPma - camocrostenpHas paboTa 00yJaronierocst Npy MoAroToBKe K mpome-| 29 2 27
KYTOYHOM aTTeCTalluu
®opmMa NpoMe:KYTOUHOM aTTecTanum (IK3aMeH, 3a4eT) 3ayet|JK3a-
MeH
OO0uasi Tpy10€eMKOCTb AU CHUNIMHBI: 9aChl 180 | 108 | 72
3a4ETHBIE €UHHUIILI 5 3 2
4.3. 3aounas ¢popma o0yueHust
Buj yuyeoHoii pa6oThI Bcero 1 Kypc
1acoB| yC | 3C | JIC
KoHTakTHasi paboTa 00yJawmmXxcsi ¢ MpenojaaBareieM, B TOM 22 | 6 | 12 4
1 () (X
3aHsATUsA JekuuoHHoTo THNa (3JIT) 8 4 4
naboparopusie padoTsl (3CT (JIP))
npaktuueckue 3auatust (3CT I1P) 6 2 4
TPYNIIOBBIE KOHCYJIbTAIIMU, W (WJIW) WHIWBUIYAJIbHYIO paboTy oOyya-| 4 2 2
IOIIMXCS C TIeJaroTHYeCKUMU PaOOTHUKAMH OPraHU3aluu U (WIH) JId-
[[aMH, TPUBJICKAEMBIMH OpTaHHU3aIlMel K pean3aiui 00pa3oBaTelib-
HBIX MPOTPaMM HA HMHBIX YCIOBHSX (B TOM 4YHCIIC HHIMBHUIyalbHbIC
koHcynbTanun) (I'K)
IPYIIOBBIC KOHCY/IBTAIMHU TI0 TIOJITOTOBKE KypCOBOTO MpoeKTa (pado-
ThI)
KOHTaKTHas paboTa Mpu MPOBEICHUU MPOMEKYTOUHON arTecTauuu (B| 4 2 2
TOM YHCJIE TIPHU OLICHUBAHUU PE3yJbTATOB KYPCOBOTO MPOCKTHPOBAHUS
(BBIMOTHEHUA KYpcOBbIX padoT) (ITA xoHT)
CamocrosiTe1bHas padora odyyaromerocsi (CPO), B ToM yuncie 158 | 30 | 60 | 68
CPy3 - camocrosrenbHas pabota oOyuatomerocs npu noaroroske k| 145 | 30 | 56 | 59
y4eOHBIM 3aHITHUSIM U KYPCOBBIM MpoeKTaM (paboTam)
CPna - camoctosTenpHas paboTa oOydarolierocss mpu NoArotorke k| 13 4 9
MIPOMEXKYTOUHOM aTTecTaliu
®opma NPOMEKYTOUHOM aTTecTannu (IK3aMeH, 324eT) 3auet|OK3a-
MeEH




Bua yueOHo# padoThl Bcero 1 Kypc
1acoB yC | 3C | JIC
OO0masi Tpy10€eMKOCTb ANCHUIIMHBI: Yachl 180 | 36 | 72 | 72
3a4€THBIC €IMHUIIBI 5 1 2 2

5. Conep:xkanue QM CUMIITHHBI
5.1. Conep:xanue pa3iesioB THCHMILIUHbBI

HaunMeHoBaHHne
pasjaesa (TeMbl)
JTUCIHHUIIINHEI

Conepxxanue pasjaena (TeMbl) JUCHUNIMHBI

Pazgen 1. JIuneinas
anreOpa

[Ipeamer mMaTemMaTUKu W €€ POJb B BOCHPUSITUH, 000OIEHUU U
SKOHOMHUYECKOMY aHaiu3y HWHGOpMAIUH, s TMOCTAHOBKU U
pelIeHus 3ajad aHainu3a B cepe ynpaBJeHHs MEpCOHAIOM, KO-
JUYECTBEHHOTO W KA4eCTBEHHOTO aHaiau3a WHGOpPMAlMU MpH
NPUHSATUU YIPABICHUYECKUX PEIIEHUH U TMOCTPOCHUHM MOJENEH,
ONOCPEAYIOUIUX YIpaBJICHUE IEPCOHATIOM

Martpuiibl ¥ ONIpENeIUTENN: OMPEACTICHHs, TEPMUHBI U CHUMBO-
Jbl, cBoiicTBa M omnepanuu. OOpaTtHas maTpuna. MaTpuyHble
(GbOpPMBI, UCTIONB3YyEMbIEC MPU MMOCTAHOBKE 1M M BbIOOpa MyTel ee
JTOCTVKEHHS B 00JIACTH YIPABICHUS IEPCOHATIOM.

Bo3MoxHOCTH TTpUMEHEHHUSI OCHOB JIMHEWHOW anreOphl JyIsl TOCTa-
HOBKHM W DEIICHHS 3a7a4 aHaim3a B cepe ympamieHHUs MEpPCOHA-
JIOM, KOJIMYECTBEHHOTO M KAadyeCTBEHHOTO aHalm3a HWH(POPMAIHHI
IIpU NPUHSATHH YIIPABICHYECKUX PEIICHUN U MMOCTPOCHUH MOJECIIEH,
ONIOCPENYIOIINX YIIPABJICHUE EPCOHATIOM

Pasnen 2. Ananutu-
YecKasi TeOMETPHUS

JluneitHoe BEKTOpHOE MPOCTPAHCTBO. ba3uc u pa3MepHOCTh JIU-
HEMHOTO BEKTOPHOro mpocTpaHcTBa. CKalsIpHOE, BEKTOPHOE U
CMEILIaHHOE MPOU3BEJCHNE MeOMETPUUECKUX BEKTOPOB. AHAJU-
TUYECKas FTeOMETPHs Ha MJIOCKOCTH U B IPOCTPAHCTBE.
BexTopHbie (hopMbl, UCTIOTIB3yeMbIE MIPH MOCTAHOBKE LIEJIH U BBIOO-
pa myTeil ee IOCTIKEHHUS B OOJACTH YIPaBJICHHUS IEPCOHAIOM.
Bo3moxHOCTH NpUMEHEHHs] OCHOB JIMHEHHON anreOpbl [uis mocTa-
HOBKM W pEILIEHUS 3ajad aHajau3a B cdepe ympaBleHUS NepCcoHa-
JIOM, KOJIMYECTBEHHOIO M KA4E€CTBEHHOTO aHajan3a HHQpOpMaIuu
YU IPUHITUU YIPABICHYECKUX PEIICHUN U MOCTPOCHUU MOJIENEH,
OTIOCPENYIOIIUX YIIPaBJICHUE IEPCOHATIOM

Pasnen 3. OcHOBEI
MaTEeMaTUIECKOTO
aHanu3a

Tema 3.1. Beenenue
B aHa/Iu3

MHoecTBa: oOmpeaeNeHusi, TEPMUHBI U CHUMBOJBI, OIEpaluu,
MoI[HOCTb. OCHOBHBIE YHCIOBbIE MHOXkecTBa. Knaccudukamnus
U TEOPETUKO-MHOKECTBEHHBIN MOIXOI.

OyHKIUSA OAHON MEPEeMEHHOU: OCHOBHBIE MOHATHS, OIpeiaele-
HUus U omepanuu. HempepsiBHOCTh pyHkumii. [Ipegen mocneno-
BAaTEJNbHOCTU M (YHKIMU. BeIYucneHne npeaenos.

Bo3moxHOCTH mpuMeHeHHs OCHOB (YHKIIMOHAIBHOTO armapaTa
JUIS TIOCTAaHOBKHM W PEIICHUs 3aJad aHaju3a B cdepe yIpaBIeHUS
MEPCOHANIOM, KOJIMYECTBEHHOTO M KayeCTBEHHOTO aHanmu3a UHQOP-
MaIUu TPU TPUHATHU YIPABIEHUYECKHX DPELICHUN U MOCTPOCHHUU
MOJIEJIEN, ONIOCPEAYIOIIHNX YIPABICHHUE EPCOHATIOM

Tema 3.2. OcHOBBI
¢ depeHnmnanbHo-
r'0 UCUHUCIICHHUS

HuddepenunpoBanmre GyHKIUN (CMBICIBI TPOU3BOIHOM, MpaBU-
na, tabmuna, auddepenuuan). MccnenoBanue ¢GyHKIMH C T0-
MOILBIO IPOU3BOAHOM. [IpuMeHeHEe IPOU3BOIHOM.
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Bo3moxHOCTH pUMeHEHHUSI OCHOB JU((dHepeHInaIbHOTO UCYHUC-
JeHus IS MOCTAaHOBKM M pEUICHUs 3ajad aHaimu3a B cdepe
yIpaBJIeHUsI MEPCOHAIOM, KOJIMYECTBEHHOTO M KAa4eCTBEHHOTO
aHanu3a MHPOPMAIUU TPH NPUHATHU YINPABICHUYECKUX pellle-
HHUU U MOCTPOEHHUU MOJIEIIEH, ONOCPEAYIOIIHUX YIIPABIEHUE MEP-
COHAJIOM.

Tema 3.3. OcHOBEI
I/IHTeraJII)HOFO Hnc-
qUCICHUA

[TepBooOpa3nass GyHKIUS W HEONPEACICHHBI WHTETPAl, CBOM-
CTBa MHTErpayia, METObl UHTETpUpoBaHusi. OnpeaeneHHbId UH-
Terpaji, HeCOOCTBEHHbIE MHTETpayibl. [IpuMeHeHue ompeielieH-
HOI'0 MHTErpa’a.

Bo3MOXHOCTH TpUMEHEHUS OCHOB HMHTErPATBHBIX (OPM IS TI0-
CTaHOBKH U PELLEHUs 3a]ad aHajau3a B cepe yrnpaBiaeHHUs epcoHa-
JIOM, KOJIMYECTBEHHOTO M KAaueCTBEHHOTO aHalin3a WH(OopMaIluu
MIpU TMIPUHSTUM YIIPABICHYECKUX PEIICHUH U TOCTPOSHUU MOJIETIEH,
OTIOCPENYIOIIUX YIIPaBJICHUE IEPCOHAIIOM

Tema 3.4. Iudde-
peHIMaTbHBIC YpaB-
HCHUS

[lonstue nuddepeHnnanbHOro ypaBHeHUs. 3agayd, MPUBOJA-
mue kK audpdepeHuHanbHbIM ypaBHeHHsM. OOllee W YacTHOE
pemenne. 3agada Komm. Teopema cCyliecTBOBaHHS W €IIMH-
CTBEHHOCTH pemieHus 3afauu Komwm s auddepeHnuaibHOro
ypaBHeHus. JuddepeHnuanbablie ypaBHEHHUS € pa3AessOlIUMU
nepeMeHHbIMU. OnHOpoaHble U GdepeHInaIbHbIe YpaBHEHHS
nepBoro mnopsnaka. YpaBHenusi bepuymiu. Jluneitneie auddepen-
nMajabHble YpaBHEeHUs | mopsaka. JInHelWHbIe ONHOPOJAHBIE U He-
oAHOpPOAHBIE NU(depeHnanbHble ypaBHEHUsS N-rO MOpsakKa ¢
MOCTOSIHHBIMHU KO3 (HHUITMCHTAMU.

Bo3MoOXHOCTH NpUMEHEHHsI OCHOB TeOpuu AUQGepeHInaIbHbIX
ypaBHEHUN U (OpM sl MOCTAHOBKU M pEIIEHMs 3aJay aHauu3a B
cdepe ynpapieHHs] IEPCOHATIOM, KOJIMYECTBEHHOTO U KaYECTBEHHO-
ro aHaJIn3a HHPOPMALUU IIPU NPUHATHH YIPABICHYECKUX PEIICHUI
Y TIOCTPOEHUH MOJIENIEH, OTIOCPENYIOINX YIIPABICHUE TIEPCOHAIIOM.

Tema 3.5. Pananl

YucoBbie psaabl (OCHOBHBIEC TIOHATHSA U TEOPEMBI O CXOJAUMOCTH,
JOCTATOYHBIC PU3HAKH CXOJAMMOCTH PAIOB C MOJOKUTEILHBIMU
YIeHaAMH, 3HAaKOUYEpEIyIOmUecs psAasl W npusHak JleiOHwmIa,
3HaKOIEpEMEHHBIE PsIjibl, a0COIIOTHAS U YCIOBHAS CXOIMMOCTH)
DOyHKIMOHATBHBIE PsAIBI (OTpeaesieHre GYHKIIMOHAIBHOTO Psija,
001acTh CXOMMMOCTH (YHKIIMOHAIBHOTO psjia, paBHOMEpHas
CXOJUMOCTh ()YHKI[HOHAJIBHOTO psijia, CBOMCTBA (YHKIIMOHAIb-
HBIX PSAJIOB).

CrenenHble psabl (OMpeaeeHHe CTEIEHHOTO psija, Teopema
AOGens, METOIBI HAXOXKICHUS HHTEPBaja CXOJAUMOCTH CTEIIEHHO-
ro psga, nuddepeHIMpOBaHEe W HHTETPUPOBAHHME CTEIICHHBIX
PSLIOB, Pa3lioKeHUue QYHKIHMH B CTEIICHHBIE PSIJIbI).
B03MOKHOCTH NpPUMEHEHHS OCHOB TEOPHH PAIOB JUIS [OCTa-
HOBKM M pEIIEHHUs 3ajJa4 aHaau3a B cepe ympaBlieHUs MEpco-
HAJIOM, KOJIMYECTBEHHOTO M KA4eCTBECHHOTO aHanu3a WH(opma-
[[UU TIPU TPUHSATHH YIPABICHYSCKUX PEIICHHH W TMOCTPOCHHUH
MojIejIe#, OTOCPENYIOIUX YIIPaBIeHNE EPCOHATIOM.

Tema 3.6. ®ynkiuu
HECKOJIbKHX Tepe-
MEHHBIX

ODYyHKIHMU HECKOJBKUX IEPEMEHHBIX: OCHOBHBIE IOHATUA U
OIIpEeleNICHHUs], IPEAET, HENIPEPBIBHOCTL. YacTHBIE IPOU3BOJHEIE.
I'paguent. IlponsBonHas 1O HaNpaBIEHUIO. ODKCTPEMYM.
VYcnoBHBIN 3KCTpeMyM. MeTon MHOXHUTENnen Jlarpanxka.
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Bo3moxkHocTH mpuMeHeHHs (PYHKIUH HECKOJIbKHX MEPEeMEHHBIX
JUIS TIOCTAaHOBKM M pEIIEHUs 3a/a4 aHaiu3a B cepe ympaBieHUs
NEPCOHAJIOM, KOJIMYECTBEHHOTO M KaYeCTBEHHOTO aHaiu3a MHQOP-
MalllM IIpU IPUHATUU YIPABICHYECKUX PELICHUW U IMOCTPOCHUH
MOJEJIEH, OTIOCPEAYIOIIUX YIIPABICHUE IIEPCOHATIOM.

Paznen 4. Dnemen-
TBI TEOPUU BEPOIT-
HOCTEH

Cnyyvaiinble COOBITHSA: ONEpalUU, BEPOSITHOCTb, OCHOBHbBIE TE€O-
pembl. [loBTOopHBIE He3aBHUcHMBIE HcnbITaHus. CiydaliHble Be-
JIMYMHBL: YHUCIOBBIE XapAaKTEPUCTUKH, OCHOBHBIE 3aKOHBI pac-
peaencHus.

B03MOXHOCTH NpUMEHEHUs BEPOSATHOCTHBIX ACIEKTOB IIpUMe-
HEHUs MaTEMaTUKH JUI IOCTAaHOBKM M PELICHHUS 3a/a4 aHalu3a B
chepe ympaBieHUS IEPCOHAIOM, KOJUYECTBEHHOIO M Kade-
CTBEHHOI'0 aHaidu3a MHPOPMAalMU NPHU NPUHSATUM YIpaBJIeHYe-
CKUX PELICHUN U IIOCTPOCHUHU MOJIENIEH, ONOCPEAYIOUINX YIIPaB-
JIEHHE TIEPCOHAIIOM.
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Pasznen 5. OcHOBEI
MaTeMaTUYECKOM
CTATUCTUKHU

HanpaBnenuss uccienoBaHuii B MaTeMaTUYECKOW CTAaTUCTHKE.
Mopaenu B mareMaTudecKou craTucTHKe. ['eHepanbHas COBO-
KyIMHOCTB, BEIOOPKA, TEOpEeTHUECKass U IMIHUpUUECcKass (YHKIIHU
pacnpeneneHusa. ToyedHble OLIEHKH MapaMeTpPOB paclpejene-
HHS: METOJI MaKCUMaJIbHOTO TpaBaomnonoous (meron duriepa)
U METOJ MOMeHTOB (MeToa [Tupcona).

ANTropuT™M OJIHO(AKTOPHOTO U ABYX(GAKTOPHOTO AUCHEPCUOH-
HOTO aHajun3a.

JlonmycTUMOCTh TPUMEHEHUSI CTATHUYECKUX METOJIOB MaTEMAaTHUKH U
CXEeMBbl JUCHEPCHOHHOIO aHajau3a JUIsl MOCTAHOBKU W PELIEHUs 3a-
Jla4d aHau3a B cdepe yrnpaBieHHs IEPCOHATIOM, KOJIMYECTBEHHOTO U
KayeCTBEHHOTO aHajn3a MHGOpMaluu IpU MPUHATHH YIpaBiIeHYE-
CKHMX PEIICHUN M MOCTPOCHUU MOJEIICH, OMOCPEAYIOIINX YIpaBiie-
HUE [IEPCOHAIIOM.

5.2. Pa3nesnl JUCHUILIMHBI H BUALI 3aHATHHI
5.2.1. Ounas popma o0yueHust

1 cemecmp

HaumeHoBaHUe pa31ejioB M TeM IMCIHU- |MHPYe-|4acoB| oO0y4amuMucs (Jac.)

®op- (Bcero| KonrtaktHas patorac |CPO

IINHBI Mas
Htoro B TOM YHCIIE
KOMIIe-
TeHmus 3JT|3CT|3CT |I'K/
(JIP)| (ITP) |TTA

Paznen 1. Jlunelinas anreOpa YK-1 12 4 2 2 8
Paznen 2. AHaTuTHYECKas TeOMETPUS VYK-1 12 4 2 2 8
Paszgen 3. OcHoOBBI Maremarnuyeckoro axa- YK-1 42 20 10 10 22
n3a
IpYNIOBBIE KOHCYIbTALUU, U (HITH) YK-1 2 2 2
VHAMBUIYAIbHYIO paboTy 00y4aroLIuxcs ¢
MeJarornyecKuMu pabOTHUKAMHU
OpraHu3aIuy 1 (WIN) JIULaMH,
MPUBJIEKAEMBIMU OpTaHU3aINel K
peanu3anuu 00pa3oBaTENbHBIX TPOTPaMM Ha
WHBIX YCIOBUSX (B TOM YHCIIE




MHIMBHAyanbHbIe KOHCYIbTanun) (I'K)

Mdopma NPOMeKYTOUHOM aTTecTallu VYK-1 4 2 2| 2
(’K3aMeH, 3a4eT)
Bcero yacos 72 32 | 14 14 | 4 | 40
2 cemecmp
®op- |Bcero| KonrakrTHas padorac |CPO
HaumeHnoBaHue pa3ejioB U TeM TUCIH- |MHPYe-|4acoB| oOy4yarommmmucs (Jac.)
TUTHHBI Mmasi
Hroro B TOM YHCJIIE
KOMIIe-
TeHuus 3JIT |3CT | 3CT 'K/
(JIP)| (ITP) |TTA
Paznen 3. OcHOBBI MaTemMaTnueckoro ana- | YK-1 | 14 6 4 2 8
nmu3a Tema 3.6. @yHKIIMM HECKOJIBKUX IEpe-
MEHHBIX
Paznen 4. DneMeHTH TEOPUU BEPOSITHO- YK-1 | 28 14 6 8 14
cTen
Paznen 5. OcHOBBI MaTeMaTnueckoit cta- | YK-1 | 28 12 6 6 16
THCTUKH
IpYNIIOBbIE KOHCYJIbTAUU, U (UITH) YK-1 2 2 2
MHIUBUAYaIbHYIO pabOTy oOyyaroumxcs ¢
MearormIecCKUMHU a0 THUKAMHM
OpraHu3aluy 1 (WIn) JIMLaMH,
MPUBJICKACMBIMH OpTaHU3AIUCH K
peainzanuu 00pa30BaTENbHBIX IPOrPaMM Ha
MHBIX YCIOBUSX (B TOM YHCIIE
WHIMBHAyabHbIe KOHCYIbTaun) (I'K)
dopMa NpPoMeKyTOUYHOI aTTecTAlNH YK-1 | 36 2 2| 34
(’K3aMeH, 3a4eT)
Bcero uacos 108 | 36 | 16 16 |4 | 72
5.2.2. OuHo-3204Has popma o0OyUeHUs
2 cemecmp
®op- (Bcero| KonrtaktHas padtorac |CPO
HaumeHoBaHUe pa3/1ejioB M TeM IUCIHU- |MHPYe-|4acoB| oO0y4amuMucs (Jac.)
IUIMHBI Mmast
Uroro B TOM YHCJIE
KOMIIe-
TeHmust 3JIT |3CT | 3CT 'K/
(JIP)| (ITP) |TTA
Paznen 1. Jlunelinas anreOpa YK-1 34 8 4 4 26
Paznen 2. AHaTuTHYECKas TeOMETPHs YK-1 34 26
Paszgen 3. OcHoBBI Maremarnuyeckoro ana-| YK-1 34 8 4 26
mu3a
IpYNIOBBIE KOHCYIbTALUU, U (HITH) YK-1 2 2 2

VHAMBUIYAIbHYIO paboTy 00y4aroLIuxcs ¢
Me1arornyecKuMH pabOTHUKaMU
OpraHu3aIuy 1 (WIN) JIULaMH,
MPUBJIEKAEMBIMU OpraHu3aLueil K
peanu3aiy 00pa3oBaTeNbHBIX IPOrPaMM Ha
MHBIX YCIOBHSIX (B TOM YHCIIe




MHIMBHAyanbHbIe KOHCYbTanun) (I'K)

Mdopma NPOMeKYTOUHOM aTTecTallu VYK-1 4 2 2| 2
(’K3aMeH, 3a4eT)
Bcero yacos 108 | 28 | 12 12 | 4| 80
3 cemecmp
®op- |Bcero| KonrakrTHas padorac |CPO
HaumeHoBaHue pa3/ieJioB M TeM JUCIH- |MHpYe-|4acoB| oOydawummmucs (4ac.)
TUTHHBI Mmasi
KOMITe- Hroro B TOM YHCJIIE
TeHuus 3JIT | 3CT | 3CT |[T'K/
(JIP)| (ITP) |TTA
Paznen 3. OcHOBBI MaTemMaTnieckoro aHa- | YK-1 | 12 4 2 2 8
nmu3a Tema 3.6. @yHKIIMM HECKOJIBKUX IEpe-
MEHHBIX
Paznen 4. DieMeHTHl TEOPUH BEPOSTHO- YK-1 | 16 8 4 4 8
cTei
Paznen 5. OcHOBBI MaTemaTudeckoii cta- | YK-1 | 13 4 2 2 9
THCTUKH
IpYNIIOBbIE KOHCYJIbTAUU, U (UITH) YK-1 2 2 2
MHIUBUAYaIbHYIO pabOTy oOyyaroumxcs ¢
MearormIecCKUMHU a0 THUKAMHM
OpraHu3aluy 1 (WIn) JIMLaMH,
MPUBJICKACMBIMH OpTaHU3AIUCH K
peainzanuu 00pa30BaTENbHBIX IPOrPaMM Ha
MHBIX YCIOBUSX (B TOM YHCIIE
WHIMBHAyabHbIe KOHCYIbTaun) (I'K)
dopMa NpPoMeKyTOUYHOI aTTecTAlNH YK-1 | 29 2 2 | 27
(’K3aMeH, 3a4eT)
Bcero uacos 72 20 8 8 | 4| 52
5.2.3. 3aouHnasi popma o0yueHus
Yemanosounas ceccus
®op- (Bcero| KonrtaktHas padtorac |CPO
HaumeHoBaHue pa3/ieioB MHUpYe- |4acoB| oOy4amumucs (Jac.)
U TeM JAUCHMIIIMHBI Mmast Nroro B TOM HICIIC
ronie- 3JIT | 3CT | 3CT [TK/
TeHuA (JIP) | (TIP) |TIA
Paznen 1. Jlunelinas anreOpa YK-1 8 2 1 1 6
Paznen 2. AHaTuTHYECKas TeOMETPHS YK-1 7 1 6
Paszgen 3. OcHoBBI Maremarnuyeckoro ana-| YK-1 21 3 2 1 18
mu3a
IpYNIOBBIE KOHCYIbTALUU, U (HITH) YK-1

VHAMBUYAIbHYIO paboTy 00y4aroLIuxcs ¢
Me1arornyecKuMM pabOTHUKaMU
OpraHu3aIuy 1 (WIN) JIULaMH,
MPUBJIEKAaeMBIMU OpraHu3aLuei K
peanu3aiiy 00pa3oBaTeNbHBIX IPOrPaMM Ha
MHBIX YCIOBHX (B TOM YHCIIe
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MHIMBHAyanbHbIe KOHCYbTanun) (I'K)

VHAMBUIYAIbHYIO paboTy 00y4aroLIuxcs ¢
Me1arornyecKUMH pabOTHUKAaMU
OpraHu3aluy 1 (WiIM) JIMLIAMH,
MPUBJICKAEMBIMU OpraHu3anuei K

DopmMa NPOMEKYTOUHON aTTecTaluu VK-1
(’K3aMeH, 3a4eT)
Bcero yacos 36 6 4 2 30
3umnssn ceccus
®op- |Bcero| KounrtakTHas padorac |CPO
HaumeHnoBaHue pa3aesioB MHpYe-|4acoB| oOy4aroummMucs (4ac.)
U TeM JUCHHUIITMHBI Mmasi HToro B TOM UHCIIE

KomIe- 3JIT |3CT|3CT 'K/

TCHIMS (JIP)| (ITP) |TTA
Paznen 3. OcHOBBI MaTemMaTnueckoro ana- | YK-1 | 12 2 1 1 10
nmu3a Tema 3.6. DyHKIMHM HE CKOIBKUX TIe-
[PEMEHHBIX
Paznen 4. DieMeHTHl TEOPUH BEPOSTHO- YK-1 | 22 2 1 1 20
cTen
Paznen 5. OcHoBBI MaTemaTnueckoit cra- | YK-1 | 30 4 2 2 26
THCTUKH
IpYNIIOBbIE KOHCYJIbTAUU, U (UITH) YK-1 2 2 2
MHIUBUAYAJIbHYIO paboTy oOyyaroumxcs ¢
MearormIeCKUMHU a0 THUKAMH
OpraHu3auy 1 (WIn) JIMLaMH,
MPUBJICKACMBIMH OpTaHU3AIUCH K
peayinzanuu 00pa3oBaTENbHBIX TPOrPaMM Ha
MHBIX YCIOBHSX (B TOM 4HCIie
WHIUBHAyabHbIe KOHCYIbTaun) (I'K)
dopMa NpoMeKyTOUYHOI aTTecTAlNH YK-1 6 2 2| 4
(’K3aMeH, 3a4eT)
Bcero uacos 72 12 4 4 |4 60

Jlemussa ceccus
®op- (Bcero| KonrtaktHas padtorac |CPO
HaumeHoBaHue pa3/ieioB MHUpYe- |4acoB| oOydammmucs (Jac.)
U TeM JAUCHMIIMHBI Mmast Hroro B TOM YHUCJIE

KOMIIe- 3JIT | 3CT | 3CT |[TK/

TeHIHs (JIP)| (ITP) |TTA
Paznen 1. Jlunelinas anreOpa YK-1 8
Paznen 2. AHaTuTHYECKas TeOMETPHS YK-1 8
Paszgen 3. OcHoBBI Maremarnuyeckoro axa-| YK-1 19 19
mu3a
Paznen 4. DieMeHTBl TEOPUU BEPOSITHO- YK-1 | 12 12
cTen
Paznen 5. OcHoBbI MaTemaTuueckoii cta- | YK-1 | 12 12
TUCTUKH
IpYNIOBBIE KOHCYIbTALUU, U (HITH) YK-1 2 2 2
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peanu3ay 00pa3oBaTeIbHBIX MIPOTPaMM Ha
WMHBIX YCJIOBUSX (B TOM YHUCIIE
WHIMBHAyabHbIe KOHCYbTalun) (I'K)

Mdopma MPOMeKYTOUYHOI aTTecTallu YVK-1 | 11 2 219
(’K3aMeH, 3a4eT)
Bcero uacos 72 4 4 | 68

6. KoHTakTHas ¥ caMOCTOsITeIbHAS PadoTa 00y4aromuxcst

KonraktHas pa®oTa npu npoBeACHUM YYEOHBIX 3aHATHI MO AUCLUUILIMHAM (MOIYJISIM)
BKJIIOYAET B ce0sl: 3aHATHUS JICKIIMOHHOTO THUIA (JIKIIMH W WHbIE y4eOHbIC 3aHATHS, peaycMar-
pUBArOIIKE MPEUMYILECTBECHHYIO Tepenavdy y4eOHoi nH(pOopMaIMy NearorndeCKuMyA padOTHH-
kamu PMAT u (unum) nuuamu, npusiekaembiMu PMAT k peanusaruu oOpa3oBaTeNbHBIX MPO-
IrpaMM Ha UHBIX YCIOBUSX, OOydaromumcs) U (WIK) 3aHSATHS CEMUHAPCKOro THUMa (CEMHUHApBHI,
MPaKTUYECKUE 3aHATHS, MPAKTUKYMBI, JJaOOpaTopHble PaOOThI, KOJJIOKBUYMbl M HHBIE aHaJO-
TUYHbIE 3aHATHUSA), U (UIM) TPYNIOBbIE KOHCYAbTALMU, U (WJIM) UHAUBUAYAJIbHYIO paboTy 00y-
YaroIuxcs ¢ negarorunyeckuMu padotnukamu PMAT u (unm) nmuuamu, npusiekaeMbiMd PMAT
K peanu3aluu 00pa3oBaTelbHBIX IPOIPaMM Ha MHBIX YCIOBMSX (B TOM YHCIIE MHAUBHUIYaJIbHBIE
KOHCYJIbTAIIUH).

3aHATHS JEKIMOHHOTO THUIIA MPOBOJATCS B COOTBETCTBUU C OOBEMOM U COAEPKAHHEM,
MIpe/ICTaBJICHHBIM B TaOIUIE pa3aena S.

[Ipu nmpoBeneHny y4eOHBIX 3aHATHM MO JTUCHUIUIMHE OOecTeuynBaeTcsl pa3BUTHE y 00y-
YarOIIMXCSl HAaBBIKOB KOMaHAHOM pabOThl, MEXIMYHOCTHON KOMMYHHUKAIIMU, MPUHATHS pellie-
HUH, TUAEPCKUX KauecTB (BKIOYasl MPU HEOOXOAUMOCTH MPOBEIECHNE UHTEPAKTUBHBIX JICKIIHH,
IPYNIOBBIX AUCKYCCUH, POJIEBBIX UI'P, TPEHUHIOB, aHAJIU3 CUTyallUi W MMHUTALMOHHBIX MOJIe-
JeH, colepKaHnue AUCHUILIMHBI (MOJYJIs]) COCTABIEHO HAa OCHOBE PE3yJbTaTOB Hay4HBIX HMCCIIE-
noBaHuM, MpoBoAUMBIX PMAT, B TOM 4ucie ¢ y4eTOM PEerHOHAIBHBIX 0COOEHHOCTEH mpodec-
CHOHATBHOM JIEATETLHOCTH BBIITYCKHUKOB 1 IOTPEOHOCTEH paboTOIaTENeH ).

6.1. 3aHATHS CEeMHHAPCKOr0 THNA (CeMHMHapbl, MNPAKTH4YeCKHe 3aHATHS,
NMPAaKTUKYMBbI, JJa00paTOpHbIe pad0oThl, KOJUIOKBUYMbI U JIP.)

Pasznea 1. Jluneiinas ajaredpa

Lenv 3anamusa: VI3yuenne OCHOBBI JIMHEHHOU anreOpbl, OCYIIECTBIISAA MOUCK, KpUTHYE-
CKU aHaIM3 U CUHTE3 MH(OPMAIMU, TPUMEHSS CUCTEMHBIN MOAXOJ JJIsl PelleHus] MOCTaBIIeH-
HBIX 33J1a4 B chepe ynpaBlIeHUsI IEPCOHATIOM.

Komnemenyus: YK-1. CriocoOeH OCYIIECTBIIATh MOUCK, KPUTHICCKUN aHAIIU3 U CHHTE3
nH(pOpMaLUY, TPUMEHATh CUCTEMHBIHN MOJXO0/ JUIS PEIICHUS TOCTaBICHHBIX 3a/1a4.

Tun 3anamus: TPAKTUYECKOE 3aHITHE

@opma npogedeHus: YCTHBIN OTBET (B (opMe AUCKYCCHH), pEIICHHE MaTeMaTHYECKUX
3a/1a4 U Keic-3a/1a4, JoKIaa B popMe Ipe3eHTaluH.

OcHognass mema (1ubo npobrema) 0nsi 00CYyHcOeHus. UCTOIb30BaHNE OCHOB JIMHEHHOMN
anreOpwl 715 TOCTAHOBKHU U PELISHUS 3ajjad aHaInu3a B cepe yrpaBiIeHHs IEPCOHATIOM, KOJIHYe-
CTBEHHOT'O M Ka4€CTBEHHOTO aHaiu3a MHGOPMAIUK TIPU MPUHATHH YIPABIECHYECKUX PEIICHUN U
MOCTPOCHUM MOJEJNeH, OMOCPEAYIOIUX YIPaBIEHHE MEePCOHAIOM, BO3MOXHOCTH TaKOTO HC-
MOJIb30BAHMSL.

Bonpocuwl ona 06cysrcoenus:

Martpulibl ¥ OTIpeIeIUTENH.

Onpenenenve maTpuiibl. Buasl marpuir.

Onepanuu Hag matpuiiamu. CBOHCTBA TMHEWHBIX OTEpaIiil HaJl MATPUIIAMHU.
Omnpenenurens (IETEPMUHAHT) MATPHUIIBL.

CpoiicTBa AeTepMHUHAHTA.

CriocoObI BEIYHCIICHUS IETEPMHUHAHTA.

Brrurcnenue neTepMHHAHTA PACKPBITHEM IO CTPOKE (CTOIOIY).

NoookrwnPE
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8. EnunuvHas u quaroHajgbHas MaTPHIIBL.

9. Pemenue cuctemM TUHEWHBIX YPAaBHEHHH.

10. OOGparnas marpuua.

11. BerumcneHue 3JeMEHTOB OOPaTHON MaTPHIIBL.

12. BwIpoxaeHHast MaTpULA.

13. Panr marpuunsl. Teopema Kponekepa-Kanenu.

14. Cs3p MaTpull ¢ CUCTEMAaMHU JTMHENHBIX alredpandeckux ypaBHEHUH.

15. PemieHue cucTeMsl JTMHEHHBIX anreOpandecKux ypaBHEHUH 0OpalieHueM MaTpHUIIbL.

16. Pemienue cucteMsl TMHEHHBIX anreOpanyeckux ypaBHeHUH MeToioM Kpamepa.

17. WccnenoBaHue U pellleHUE CUCTEM JIMHEWHBIX aNre0panyecKux ypaBHEHUN METOJIOM
l"aycca.

18. dyHnmameHTanbHas CUCTEMA PEHICHUI OAHOPOIHON CHCTEMBI yPaBHEHUH.

19. 3amaum nTUHEWHOH anreOpsl C SKOHOMUYECKAM M YIIPABICHYECKUM COJICPKAHUEM.

20. B0o3MOXHOCTH NMPUMEHEHHS] OCHOB JIMHEHHOM anreOpbl TSl MOCTAHOBKH W PEIICHUS
3aja4d aHaiu3a B c(epe yInpaBleHHs EPCOHATIOM, KOJUYECTBEHHOTO U Ka4eCTBEHHOIO aHaIM3a
nH(pOpMalUK NPU MPUHITUU YIPABICHUYECKUX PEIICHUH U MOCTPOEHUHM MOJIENEH, ONocpeayo-
IIUX YIPaBJICHUE IEPCOHAIOM.

Mamemamuueckue 3adauu

1. Jlana cucrema Tpex JIMHEHHBIX YpaBHEHHUH ¢ TpeMsi HEM3BECTHBIMU

— Xy +2X5 + X3 =95,
2X; —3Xy + X3 =1,
Xy —5X3 =-9.
Tpebyetcs: 1) HaliTu ee pemeHue ¢ nomotibio Gopmyn Kpamepa; 2) 3anucarts cucreMy B

MaTpUyHOM (popMe U pemuTh ee CpeicTBaMU MAaTPUYHOTO HcuucieHusd. [IpoBeputh mpaBuiib-
HOCTb BBIYHCIICHUSI 00paTHOM MaTPHUIIbl UCHIOIB3YsI MATPUYHOE YMHOKEHUE.

(1 0 -2
4 2 s
2. Haiitn 06paTHYIO MaTpuILy 2ol -2 .
21 I fll 1 0
32 11-X=-1 2 1

Y T

3. PemuTh natpuyHOe ypaBHEHUE

4. Haiftu coOCTBEHHbBIC 3HAYCHHUS M COOCTBEHHBIC BEKTOPHI JIMHEHHOTO Oreparopa, 3a-
JAHHOTO MaTpHIlell B HEKOTOpoM Oasuce. HaliTi marpuiry oreparopa B 6a3uce U3 cOOCTBEHHBIX
(1 2
s )

BEKTOPOB .

[Ipencrasnenue doxnada 6 popme npeseHmayuy Ha TEMY:

1. BO3MOXXHOCTh NMPUMEHEHHsI 3HAHUH B cepe IKOHOMHKH M YIIPABIICHUS, aHATH3UPO-
BaTh MOTEHIMAT U TCHJICHIIMU Pa3BUTHsI POCCUHUCKOW U MUPOBOM 3KOHOMUK JUISl PEIICHUS TPaK-
TUYECKUX U (WJIM) MCCIEI0BATENbCKUX 3a/1a4 B MPO(ecCHOHANBHON NIEeATENHHOCTH Ha OCHOBE
MaTpPUYHOTO aHATN3a U MPU UCTIOJIH30BAHUHU OCHOB JIMHEIHON anreOpsl.

2. [IpumeHeHHe OCHOB MAaTPUYHOTO aHalW3a M JIMHEHHOW anreOphl B HSKOHOMHUKE U
yIpaBJICHUH U B MPOPECCHOHANBHON NEATENbHOCTH, TIPU PEIICHUN MPAKTUYECKUX U HCCIEI0Ba-
TEJIBCKUX 3a/1a4 B cepe yIpaBiIeHHs IEPCOHATIOM.

3. Bo3MOXKHOCTh MCHONTB30BAHUSI OCHOB MATPUYHOTO aHAlM3a W JIMHEWHOU anreOphl B
HKOHOMHMUYECKUX HCCIEIOBAHUSAX U IKOHOMHUYECKHX pacyeTax, MpH PElICHUU MPAKTUYECKUX U
HCCIIeIOBATENIbCKHX 3a/1a4 B chepe yrnpaBleHuUs! IEPCOHAIOM.

Ketic-3a0auu
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1. B HekoTopo#t oTpaciu M=4 3aBOJ0B BBIMYCKAIOT N=3 BUIOB MpoayKuuu. Marpuna
A 3agaeT 00beMbl MPOJIYKIMK HAa KaKJIOM 3aBOJIC B TEPBOM KBapraie, marpuua B . -

mxn
COOTBETCTBEHHO BO BTOpoM; (@;,0;) - 00BEMBI MPOIYKIHH |-TO ( | —1,n) tuma Ha i-M (i =1, m)
3

3aBOJIC B [ICPBOM M BTOPOM KBapTajiaX COOTBECTCTBCHHO!

PP N®
w oaN N
N WA O
ADNPEFN

2
4
5

N DdPFEPDN

Haittu:

— 00BEeMBI IPOTYKIINH;

— TpUPOCT OOBEMOB TMPOJIYKIUKH BO BTOPOM KBapTaje MO CPABHEHHIO C TEPBBIM IO
BUJIAM TIPOAYKIHH U 3aBOJIaM;

— CTOMMOCTHO€ BBIPKXCHHE BBIMYIIEHHOW TMPOAYKIUH 3a TOJroja (IEeHEeKHBIX
eANHUIAX), €CITU A - KypC JCHEKHBIX €IMHUII 0 OTHOIIIEHUIO K PYOITIO.

2. [penmpusitie TPOW3BOAWTCS N THUIOB TNPOAYKIUH, OOBEMBI BBITyCKA 3aJaHbBI
marpuneii A,,. lleHa peanusanuu eAWHHIBI I-TO THIIA TPOIYKIMM B J-M PErHOHE 3ajaHa

marpuneii B, , , rie K — konndecTBo pernoHoB, B KOTOPBIX peanusyercs npoaykius. Haiitu C -
15

3x4 T

2 3
MAaTpUILy BRIPYYKH [0 pernoHam, eciu 4 = (100 200 100); B 1392 9
2 4 2 4

Pa3nen 2. AHanuTHYecKasi reoMeTpust

Lenv 3anamusa: VI3yueHne OCHOB aHAIIMTUYECKON T€OMETPHUH, OCYILECTBIISIS IOUCK, KPH-
TUYECKUH aHaIu3 U CUHTE3 UH(OpMALUU, IPUMEHSST CUCTEMHBIN MOJIXO0 JUIS PELIeHUs MOCTaB-
JICHHBIX 33/1a4 B cepe yrnpaBiIeHHs IEPCOHATIOM.

Komnemenyus: YK-1. Crioco6eH OCYIIECTBIATh MOUCK, KPUTUYECKUM aHAIM3 W CHUHTE3
nH(pOpMaLUY, TPUMEHATh CUCTEMHBIH MOJAXO0/ /Ul PEIleHUs TOCTaBIEHHBIX 3a/1a4.

Tun 3anamus: TIPaKTUUECKOE 3aHATHE

Dopma nposedenus: YCTHBIA OTBET (B (hopMe AMCKYCCHH), pElIEHHE MaTeMaTHYECKHUX
3aj1a4, JOKIa B (hopMe Mpe3eHTalUH.

OcHosnas mema (1ubo npodrema) onsi 06CyHcoenus: NCNOJIb30BaHUE OCHOB aHAJIUTHYE-
CKOM reoMeTpUH JJIsi IOCTAHOBKH U PEIIeHUs 3a/1a4 aHallu3a B cepe yrnpaBieHHs IEPCOHAIIOM,
KOJIMYECTBEHHOT0 U Ka4eCTBEHHOTO aHalin3a MHPOPMAIUH MPU MPUHATHH YIIPABICHUECKUX pe-
IICHUH ¥ TOCTPOECHUHU MOJENIEH, OMOCPENYIOIIUX YIIpaBiIeHHE epCOHAIOM, BO3MOKHOCTH TaKO-
r'0 HUCIOJIb30BaHUSI.

Bonpocul 0ns 06cyscoenus u peutenusi Ketic-3a0au.
Cucrema KOOpAMHAT HA TIOCKOCTU U B IPOCTPAHCTBE.
BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE.
Pa3noxxenue BekTopa 1o BeKTopam Oasuca.
Omnepanuu ¢ BEKTOpaMHU Ha TUIOCKOCTU U B IPOCTPAHCTBE.
YcnoBUs KOJUIMHEAPHOCTH U OPTOTOHAIIBHOCTH BEKTOPOB.
CkansipHoe NpOU3BEICHHE BEKTOPOB, €r0 TEOMETPUYECKUIl U DKOHOMHYECKUU

ocourwhE

CMBICIL.

7. BekropHoe mpou3BE/EHHE BEKTOPOB, €ro T'€OMETPHUUECKHUH U HKOHOMHUYECKHI
CMBICIL.

8. CMemaHHOe NPOM3BENEHUS BEKTOPOB, €ro T'€OMETPUYECKMH M HKOHOMMUYECKHH
CMBICIL.

9. VYpaBHeHHe NMpsIMOIl HAa TNIOCKOCTH (BEKTOPHBIN BBIBOJ).

10. OOmiee ypaBHeHHE NPSAMOil, ypaBHEHHE NPSIMO C YIIIOBBIM KOA(PHHUIIMEHTOM, ypaB-
HEHHE MPSIMOil B OTpe3Kax, HOpMAJIbHOE YpaBHEHHE.

11. IlapanienbHOCTh U NEPHEHIUKYIIPHOCTD MPSMbIX. Touka mepeceyeHus NpsSMbIX Ha
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IIJIOCKOCTH.

12. YcnoBus napanienbHOCTH U HEPHIEHAUKYISIPHOCTU TPSIMBIX.

13. KpuBbie BToporo nopsiaka (OKpyKHOCTb, 3JUIMIIC, THriepOoJia, mapadoa).

14. Hanpasnsoomuii BEKTOp NPSMON B IPOCTPAHCTBE.

15. YpaBHeHus npsAMoii B TPOCTpAHCTBE (KAHOHMUYECKHUE, TapaMeTpuiecKue, oomiee).

16. YcnoBus napanienbHOCTH U NEPIEHANKYISIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

17. HopmanpHblii BEKTOP MJIOCKOCTH.

18. VYpaBHeHHs mI0CKOCTH (00IIee, B OTPE3Kax, HOPMAIbHOE).

19. VYcnoBus napaiiensHOCTH U NEPIEHANKYISIPHOCTH TUIOCKOCTEH.

20. Tlepeceuenue npsaMoii U TWIOCKOCTH. [TOBEpXHOCTH BTOPOTO MOPSIIKA.

21. BO3MOXHOCTH TPUMEHEHHUS OCHOB AHAJTMTUYECKONH T€OMETPHUHU Ui MOCTAHOBKH U
pelieHus 3a7au aHajau3a B cepe ynpaBieHUs IEPCOHAIOM, KOJIMUYECTBEHHOTO U KaYECTBEHHOIO
aHanM3a WHGOPMAIMH TIPU NIPUHATHH YIIPABICHYECKUX PEHICHUH M MOCTPOSHUH MOJIEIEH, O1mo-
CPEYIOIIMX YIPABJIEHHUE IEPCOHATIOM

Mamemamuueckue 3a0auu

1. Haiiti HeHTp U paanyc OKPYKHOCTH, 3aJJaHHOH ypaBHEHHEeM X 2 +y 2 — 2X + 4y — 4
=0.

2. Jansl ne BepmuHbl Tpeyroiapanka ABC: A(—4,—1,2) u B(3,5,— 16). Haiitu TpeTpio
BepmnHy C, 3Has, yto cepeanna croponsl AC nexut Ha ocu Oy, a cepeauna ctoponsl BC — Ha
mockocTu Oxz.

3. Haiitu Touky M niepecedenust menuan Tpeyronbauka ABC.

4. Pasnoxuth Bektop d = { -6; 0; 13} mo 6asucy u3 Bekropos a = {2;-1;3}, b = {1; 1; -
1}, c={-3;1; 2} 2.

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

6. JHauer Touku A (2,1,-1), B(3,0,2), C(5,1,1), D(0,—1,3), sBasromuecss BEpIIMHAMHU
TeTpadapa. Halitn o6beM TeTpasapa u JUIMHY BBICOTHI, OMYIIEHHOW U3 BepiuHbI C.

7. BpluucnuTh MmOmaAb TPEYroJbHUKA, BEPLIMHAMH KOTOPOTO SBIISIFOTCS TOYKU A(—
1,0,-1), B(0,2,-3), C(4,4,1).

8. CocraBuTh ypaBHEHHE MPAMOU, IPOXOIsIIEH Yepe3 Touky A(—3,4) u mapauieabHOI
npsmoit 1) x —2y+5=0;2) x =2; 3) y = -1.

9. VYcraHOBUTH B3aMMHOE PACIOJIOKEHUE MPSIMBIX IAHHOM Maphl; €Cu IpsIMbIe Iiepece-
KalOTCs1, HAWTH KOOPAUHATHI TOUKH mepecedenus: 1) x —3y—-2=0u2x+y—-1=0;2) x + 3y -
1=0u2-2x-6y=0;3) x-y-3=0u3x+3y+1=0.

10. Yepes Touku M1(-6,6,—5) u M2(12,-6,1) npoenena npsimasi. Haiitu Touku ee nepe-
CEUeHUs C KOOPAUMHATHBIMHU IJIOCKOCTSIMHU.

11. Jlanbr koopauHatel BepiiuH A u B tpeyronbanka ABC u Toukn M niepecedeHust ero
BeicoT. Haiit koopaunate! Bepuiunbl C. Crenath yeprex. A (—10; 2),B (6; 4), M (5; 2).

12. Jansr Bepmmnasl TeTpasapa A(0; 0; 2), B(3; 0; 5), C(1; 1; 0), D(4; 1; 2). Halitu nu-
HY BBICOTHI, OITyLIEHHOW 13 BepmnHbl D Ha rpans ABC.

[Ipencrasnenue doxnada 6 hopme npeseHmayuy Ha TEMY:

1. Bo3MOXHOCTH IPUMEHEHUSI 3HAHUH B cepe SKOHOMHUKH U YIIPaBJICHHSI, aHATU3HPO-
BaTh MOTEHIMAN U TEHJCHIIMH Pa3BUTHS POCCUIICKON M MUPOBOM SKOHOMUK TSI PEILICHUS MTpaK-
TUYECKUX U (WJIM) HCCIEeNOBaTENbCKUX 3a/lad B MPO(ECCHOHAIBHON NIEATEIHHOCTH Ha OCHOBE
3HaHUH aHAIUTUYECKOM reOMEeTpUH, BEKTOPOB M KOOPIMHATHOTO aHAJIN3A.

2. IlpuMeHeHHE OCHOB aHATUTHUECKON T€OMETPHUH, BEKTOPOB M KOOPJMHATHOTO aHAJIU-
3a B 9KOHOMHKE U YIIPABICHHH.

3. B03MOXXHOCTH HCHOJIB30BAHUS OCHOB aHAJTUTUUECKOW T€OMETpUH, BEKTOPOB U KOOP-
JMHATHOTO aHAJIU3a B 5KOHOMUYECKUX HUCCIIEOBAHUAX U SKOHOMUYECKUX pacyeTax.

4. BO03MOXXHOCTb IPUHUMAaTh OOOCHOBAHHBIE YKOHOMMUYECKHE PELICHHs B PAa3TUYHBIX
001acTAX KU3HEAEATEIILHOCTH Ha OCHOBE 3HAHUM aHAIMTHYECKON T€OMETpUH, BEKTOPOB U KO-
OpAMHATHOTO aHaJIH3a.
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5. Bo3MOXHOCTH NpPUMEHEHMSI OCHOB AHAJIUTUYECKOW I'€OMETPHUM JUIsl TIOCTAHOBKU U
peleHus 3a7a4 aHauu3a B cepe yrnpaBiIeHus EPCOHATIOM, KOJIMYECTBEHHOTO U Ka4eCTBEHHOTO
aHanM3a UHGOpPMAIMK NPU MPUHATUH YIPABICHUYECKUX PEIICHUH U TOCTPOCHUU MOJIENEH, OTIo-
CPEYIOLIUX YIPABIECHUE IEPCOHATIOM

Pa3nen 3. OCHOBBI MATEMATHYECKOT0 AHAJIN3A

Tema 3.1. BBeienune B anaaun3

Lenv 3ansamus: OCBOCHHE OCHOB MAaTEMAaTHYECKOTO aHaM3a (HEMPEPHIBHOCTh U TEOPUU
MIPEJICIIOB), OCYIIECTBIISIS TMOUCK, KPUTUICCKUI aHAIW3 W CHHTE3 WH(pOpMAIU, MPUMEHSS CH-
CTEMHBIN TIOJIXO/I JUTSI PEIICHHMSI IOCTABJICHHBIX 3371249 B chepe yIpaBICHUS TEPCOHATIOM.

Komnemenyus: YK-1. Crioco0eH OCyIIeCTBIATh MOUCK, KPUTHUECKUNM aHAJIU3 U CUHTE3
nH(OPMALUU, TPUMEHSATh CUCTEMHBIH ITOIXO0/I IS PEIICHUS TOCTABIICHHBIX 3a/1a4.

Tun 3ansamus: TPAKTHYECKOE 3aHATHE

@opma nposedenus. YyCTHBIA OTBET (B (hopMe JAMCKYCCHH), pEUIEHHE MaTeMaTH4YeCKHX
3aJ1a4, MpeJICTaBICHIE oK a B (hopMe IPE3CHTANN Ha OMPEICICHHYIO TEMY.

OcHosnas mema (b0 npobrema) 0151 006CyxHcoeHus: UCTOIb30BaHNE OCHOB MaTeMaTH-
YEeCKOTo aHam3a (HEPEePHIBHOCTh U TEOPUH TIPEICIIOB) JIJIsl IOCTAHOBKH M PEIICHUS 3a]1a4 aHa-
nmu3a B cepe yIpaBlIeHUs MEPCOHATIOM, KOJMYECTBEHHOTO W KaYeCTBEHHOTO aHan3a HHpopMa-
WY TIPU IPUHSATHN YIIPABICHUYSCKAX PEIICHUH U MTOCTPOCHUH MOJICIICH, OTIOCPEIYIOIINX YITpaB-
JICHUE TIEPCOHATIOM W BO3MOXKHOCTH TaKOTO UCIIOJIH30BaHUS.

Bonpocwt ons oocyscoenus.

MHosecTBa: onpeie/IeHUs], TPMUHBI 1 CUMBOJIBI, OTICPAITUN, MOIITHOCTb.
OCHOBHBIC YHCIIOBBIC MHOXKECTBA.

TeopeTnKo-MHOKECTBEHHBIN MOIXO0I.

Oynkiusa. CrnocoOsl 3aaaHus GyHKITUH.

OcHoBHBIE AIIeMEHTapHbIe PYHKIIUHU, X CBOICTBA U IpaUKH.

OYHKIMHA OCHOBHBIX SKOHOMHUYECKUX MPOLIECCOB U UX TpadUKu.
OYHKIHS KOMILIEKCHOTO MIEPEMEHHOTO.

[Ipenen u HeNPEPHIBHOCTD (PYHKIUH.

UwucnoBasi mocae10BaTeIbHOCTb.

0. IIpenen ynciaoBO MOCIEAOBATEIBHOCTH.

11. Yucno e.

12. Tlpenen ¢pyHKIMU B TOYKE U HA OECKOHEYHOCTH.

13. OnmHOCTOpOHHHUE MpeAeIbl (YHKITUH.

14. OcHoBHBIE TEOpPEMBI O TIpeese GYHKITUU.

15. 3ameuaTenbHbIC Mpeaebl QYHKIIAH.

16. HenpepbsiBHOCTH (hYHKITUH B TOUKE.

17. HenpepsIBHOCTH (DYHKIIH HA IPOMEXKYTKE.

18. OcHoBHbIE CBOMCTBa PYHKIIMI HEMPEPHIBHBIX HA OTPE3KE.

19. Knaccudukanus Touek pa3pbiBa.

20. DyHKIUU MHOTUX MTEPEMEHHBIX.

21. 3agauu TeOpUH MHOKECTB M HEMPEPHIBHOCTH C SKOHOMHYECKUM U YIPaBICHUECKUM
CoJIep>KaHuEM.

Mamemamuuyeckue 3a0auu

XxX—9d

RBOO~NoG~WNE

f(x)

1. IIpu ycnoBuu, 4to ? BBIYUCIIUTE Npeaen GyHKIUU * ecou:

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

. 2x2—x-1 C Nx+2-J6-x o Jx-1
a) lim—————; 6) lim ; B) lima=——o.
2. Haitru:  *™! (x=1)? x—2 x2 -4 x>13x -1

3. SIBnstercs M QyHKUMS HENpPEepHIBHOM B KaXI0H TOYKE JaHHOTO IPOMEXKYT-
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3

_r -x . .
Ka: 1) f(x)=x°—- 3x2 + 2, (—oo0; +00); 2) g(x)= o —6’ [5, +OO),

3
x

2x

3) g (x)=7—7, (05 +00)?

f )=t

x-5
4. BolsicHUTE, K KAKOMY YHCIYy CTpEMUTCS (PYHKIUS pu x— 0.

= X =
5. OKa3aThb HCIIPCPBIBHOCTH KU y f ( ) B TOYKC X 0 NJIN YCTAHOBHUTH
YH y
XapakTep TOYKH pa3pbiBa (PyHKIIUH B 3TOM TOUKE:

sin x sinx
a)y=——-, 0)y=y x ’
X 1

ecan x =0, 1 )
ecad x=10; 1+21/x

3

]")y: 2”.\'_

[IpencraBnenue ookrada 6 hopme npezenmayuu Ha TEMY:

1. BO3MOXXHOCTh HCHOJIb30BaHUS TOHATHH HENPEPHIBHOCTH (YHKIMU W TIPEICIIOB
MOCJICJIOBATEILHOCT W (YHKIIMM B OSKOHOMHYCCKHX HCCICIOBAHUAX M SKOHOMHYECKHX
pacuerax u B mpoecCHOHATBHOM IeATENILHOCTH chephl ynpaBIeHHS MTEPCOHATIOM.

2. [lpuMmeHeHHE pelIeHWsT W MPUMEPOB 3aaad  (BBEIECHHUE B aHAIM3: TpeaeT |
HEMPEPBIBHOCTE) B HCCICAOBAHUAX M DSKOHOMHUYECKHX pacueTaX W B NPOPECCHOHATHLHOU
JESTETBHOCTH CEpPhl YIIPABICHUS TIEPCOHATIOM.

3. BO3MOXHOCTh NMPUHUMATh OOOCHOBAaHHBIE SKOHOMHYECKHE PEIICHUS B Pa3IMYHBIX
o0macTsX KU3HENESATCNPHOCTH HAa OCHOBE HENPEPHIBHOCTH (QYHKIUH H  IPEICIIOB
MOCIIEIOBATEIILHOCTH U (DYHKIIMH TIPH PEIICHUH MPAKTHUYECKUX W HMCCIIEOBATENBCKUX 33734 B
cdepe ynpaBJiIeHHUs IEPCOHATIOM.

4. BO3MOYXHOCTH TIPUMEHEHUSI OCHOB (DYHKIIMOHAIBHOTO ammapara sl TIOCTAHOBKU M
peleHus 3a71a4y aHau3a B chepe YIpaBiIeHUs MEPCOHATIOM, KOJIMYECTBEHHOT'O M KaUeCTBEHHOTO
aHanu3a MHQOpMAIMHM TIPU TMPHHATHU YIPABICHYCCKUX PEHICHUH W TIOCTPOCHUU MOJICNCH,
OTIOCPEAYIOIIUX YIIPABJICHUE IEPCOHAIIOM.

Pa3gena 3. OcHOBBLI MATEMATHYECKOI'0 aHAJIN3A
Tema 3.2. OcHoBbl A depeHIHATLHOT0 HCYHCTEHUS

Llenv 3ansamus: OCBOGHHE OCHOB MAaTeMaTHUYECKOro aHaiu3a (OCHOBBI JU(QepeHnaib-
HOT'O MCYMCJICHHS), OCYIIECTBIISAS MIOMCK, KPUTHUCCKUIT aHalIM3 U CUHTE3 WH(OpMAIH, TpUMe-
Hsisl CUCTEMHBIH MOAXO0/] JUIs pelleH s IOCTAaBICHHBIX 3a/1a4 B chepe yrpaBiieHUs IEPCOHAIIOM.

Komnemenyus: YK-1. CiocobeH oCylecTBIATh NOUCK, KPUTHUECKUIM aHaIU3 U CUHTE3
nHGOpMaILUHY, TPUMEHATh CUCTEMHBIHN MOAXO0/] I PeLeHHsI IOCTAaBICHHBIX 3a/1a4.

Tun 3ansamus: IPAKTHUECKOE 3aHATHE

@opma npogedeHus: YCTHBIN OTBET (B (pOopMe AUCKYCCHH), PEIICHHUE MATeMaTUYeCKUX
3aja4 M Keic-3aj1ay, peicTaBlIeHue JOKIaaa B (hopMe MPe3eHTALMH Ha ONIPEICIICHHYIO TEMY.

Ocnosnas mema (1ubo npobrema) ona 06CyxHcOenus: UCIONIb30BaHUNE OCHOB MaTeMaTu-
4yeckoro aHanusza (0CHOBBI qU((GEepeHIHMATEHOTO UCUYUCIICHHS) TS TIOCTAHOBKH U PEIICHUs 3a-
7lay aHaiM3a B c(epe YNpaBieHUs NEPCOHAJIOM, KOJIMYECTBEHHOIO M KaueCTBEHHOIO aHalln3a
uHGOpMaLUY NIPU NMPUHATUU YIPABICHUECKUX PEIIEHUI M MOCTPOCHUU MOJelnell, onocpeayro-
IIMX YIPaBJICHUE IEPCOHATIOM U BO3MOXXHOCTH TaKOTO MCIOJIb30BAHUS.

Bonpocwl 0na 06cyarcoenus:

1. TlpousBoaHas u auddepenuuan.

2. IlpousBojHas, ee GpU3NUECKUN U TEOMETPUUECKUIN CMBICIT.
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Huddepenunan, ero reoMeTpuIeCKUid CMBICIL.
[TpubnmkeHHbIE BEIYUCIICHUS C TIOMOINBI0 tuddepermuana.
[IponsBoaHasi CyMMBI, IPOU3BENICHHSI, YACTHOTO.
Tabnuanoe nuddepermnupoBanue.
[IpounsBoaHas ClOKHOU M 00paTHOH (PyHKIIHH.
HuddepenunpoBanne GyHKIHA, 33 JaHHBIX HESIBHO.
VYpaBHeHHE KacaTelnbHOU K IpauKy QyHKIIMN B TOUKE.
0. IlpousBoansie u quddepeHnransl BHICIINX MOPSIKOB.
1. Mpunoxenus qudpepeHINaTHHOTO HCUNCICHHUS.

12. BpruncneHue npeaenos mo npasmty Jlonurars.

13. OcHoBHbIE TEOpeMBbl U] PEePEHIINATEHOTO UCYUCICHUSI.

14. YcnoBus Bo3pacTaHus U yObIBaHHS (DYHKIIHH.

15. DxcrpemyMmbl QyHKIHH.

16. Toukwm meperuba.

17. BeImyKJIOCTh M BOTHYTOCTb I'payuka QyHKIINH.

18. AcUMNTOTHI.

19. OOmias cxema HccIeI0BaHUs U MOCTPOCHUS rpaduka QyHKINH.

20. HawuOousbiiee u HanMEHbBIIIEE 3HAYCHUST PYHKIIMHA HA OTPE3KE.

21. DKOHOMHYECKUH CMBICI POM3BOTHON U MU depeHInaa.

22. 3amaun nudGepeHITnabHOTO UCYUCICHUS C YKOHOMHYECKUM M YIPaBICHUECKHM
COJIepKAHHUEM.

23. Bo3MOXHOCTH TpUMEHEHHs] OCHOB MU GEpEHINATLHOTO HCYUCICHUS ISl TTOCTa-
HOBKH W peIICHUS 3a/lad aHajiu3a B cepe yrmpaBIeHUs MePCOHATIOM, KOJTMYECTBEHHOTO M Kade-
CTBEHHOTO aHaJM3a WH(GOPMAIMH TIPU TPUHSATHH YIPABICHUYECKUX PEIICHUH U TIOCTPOCHUU MO-
JeTIel, ONOCPEAYIOIUX YIPaBIeHUE IIEPCOHATIOM.

Mamemamuueckue 3a0aqu

RN O ~w

C3xd42x 1 flx) = (ba — 3)- 2%

o . B o— P —
2. Haiitn Tanrenc yria HakJOHa KacaTelbHOW K rpaduky (yHkiwmm Y = L B
touke o = (),

1. HaiiTu mpou3BoHYI0 (GYHKIMH Y = Xx 4

) =2

. S
3. Touka aBmkercs no sakomy Ll " — 3l Yemy paBHa CKOpPOCTb B MOMEHT

Bpemenu ¢ = 1.

-
4. 3ammcaTh ypaBHEHHE KacaTelbHOW K rpaduky ¢yHkiuun Y = & Inx g touke
xIn = e,

5. ypaBHeHI/Ie JABUKCHU S MaTepHaHBHOﬁ TOYKH BJOJIb oCH HUMCCT BHU/

=g o

s(t) =—0,5"+t+2 (m). Haiitn yckopenue a(l) rouku B MoMenT BpeMenu [ = 2 c.

6. Haiitn yron, koTopelii oOpa3yeTr C OChbIO X KacareinbHas K rpaduky (QyHK-

1 :
y = — sin 3x,

§1050%0 ’\/é poBecHHAs B Touke X = 0.

a.

7. Iloxaxwure, 4To byHKIHS Y:f(x), 3a7aHHas HESIBHO BBIPKCHH-

en 212x=In(2y+3 ), YIOBJIETBOPSET YPaBHEHHIO y'(2y+3 )_2(?‘)3:0.

_‘\_
8. MHccnenoBath pynkuuo Y=X€  1a MOHOTOHHOCTb.
y=xe *
9. MHccnenoBaTh QPyHKIHIO ' Ha BBIYKJIOCTh M TOUKH Ieperuoa.
*

v Ak
10. Haiitu acuMnToThl rpaduka QyHKIHH y=x¢

y=Xe&

2

X

11. IlpoBecTy NOJHOE UCCIEIOBAHUE (PYHKIIUU U TIOCTPOUTH €€ TpaduK.
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12. Haiitn HauOoJIbIICe u HaMMeEHbIIIEe 3HAYCHUS HETPEPHIBHOU
_ .3 9.2 -
dyHKIIN y=x 3x 45x + 225 Ha otpeske [0; 6].
x2-9
x2-4

13. Tloctpouts rpaduK GyHKIHH y =

Keiic-3a0auu
_ pt+8

4=— =
1.  ONbBITHBIM IyTEM YCTAHOBJEHBI PYHKIIMH CIIpoca P2 M peUIoKEHHUS s=p+0.5,

qus

JTaXy B €IMHUILY BPEMECHH, ]3' — 1eHa toapa. Haitu:
—  PaBHOBECHYIO LIEHY, IPX KOTOPOW CIPOC U MPEAJIOKEHUE COBIAAIOT;
—  BJACTMYHOCTbH CIPOCA U MPEUIOKEHUS ISl 3TOM LIEHBI;
—  M3MEHEHHE JI0X0Ja MPH YBEJIUYEHUH 1IeHbl Ha 5% OT paBHOBECHOM.
2. Wwmeer naunblie npo neny Hegru X (neH. ex) W MHIAEKC aKiuii HEQTIHBIX KOMITa-

rac — KOJIMYCCTBO TOBAapa, COOTBCTCTBCHHO ITOKYIIAEMOI'0 W IIpEaIaracMoro Ha Iipo-

it Y (new. en):

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

Yy 237 524 250 255 260 252

[Ipeanonaras, 4T0 MEXMy NEPEMEHHBIMH ¥ K Y CYILIECTBYET JINHEWHAs 3aBUCH-

MOCTb HaWTH SMIHUPUYHYIO (OpMyNy BHJIA Y= kx b ' MCHOJIb3YSl METOJ HauMEHBIINX

KBaJ[PaTOB.

[IpencraBnenue dokrada 6 hopme npezenmayuu Ha TEMY:

1. BO3MOXXHOCTbh HCIIOJB30BaHMS TOHATHH IHU(PEpEeHITNATBHOTO UCYUCIICHUS (YHKITUN
B OKOHOMHYECKUX HCCICAOBAHUSAX W DKOHOMHYECKHX pacdyeTaXx W B MNPOo(ecCHOHATLHOU
JESATETBbHOCTH CEPhl YIIPABICHUS TIEPCOHATIOM.

2. llpumenenne pemieHuss W TNpUMEpoB 3amad  (auddepeHnnanTbHOr0  UCYUCICHHS
(GyHKIMI) B UCCIICIOBAHMIX U SKOHOMHUYECKHX pacdeTax M B IPOPEeCCHOHATBHOM JeATEIIbHOCTH
cdepsl yrpaBJICHUS TIEPCOHATIOM.

3. BO3MOXHOCTh NMPUHUMATh OOOCHOBAaHHBIE SKOHOMHUYECKHE PEIICHUS B Pa3IMYHBIX
o0nacTsiX KU3HENSATCIPHOCTH HAa OCHOBE HENPEPHIBHOCTH (QYHKIUH H  IPEICIIOB
MOCIIEIOBATEIPHOCTH U (DYHKIIMH TPH PEIICHUH MPAKTHYECKUX W HMCCIIEOBATEIbCKUX 33734 B
cdepe ynpaBJiIeHHUs IEPCOHATIOM.

4. B0o3MOXHOCTH IPUMEHCHHUS OCHOB (bYHKIIMOHATBHOTO amrapara "
muddepeHInaNbHOTO UCUUCICHUST (YHKIMA I TIOCTAaHOBKH M PEUICHHS 3aJad aHalii3a B
cdepe ynpaBieHHs IEPCOHAIOM, KOJIMYECTBEHHOTO U KAYeCTBEHHOTO aHau3a HH(QOpMAaIUK MpH
NPUHATUU YIPABICHYCCKUX PEUICHHH W TOCTPOCHUHM MOJIENEH, OTIOCPEIYIOIINX YIIPaBICHUE
MIEPCOHAJIOM.

5. BO3MOXXHOCTH TpPUMEHEHUS OCHOB JU(PEepeHIMaTIbHOTO HMCYHUCICHHS IS
MOCTAHOBKM M  pEIICHUS 3aJady aHanu3a B cdepe ympaBleHHUS TEPCOHAIOM,
KOJINYECTBEHHOTO U KaueCTBEHHOTO aHaiu3a UH(GOPMAIMU IPU NPUHATUU YIPABICHUYECKHX
pelIeHn U MOCTPOCHUHU MOJIeNiel, OTIOCPEAYIOIIUX yIPaBIECHUE MTEPCOHATIOM.

Pazgen 3. OcHOBBI MAaTEMaTHYECKOI0 AHAJIN3A

Tema 3.3. OcHOBBI HHTErpaJbHOI0 UCYUCTCHUS

Llenv 3anamus: 0OCBOEHHE OCHOB MAaTEeMaTHYECKOTO aHajIn3a (OCHOBBI MHTETPaJIbHOTO HC-
YHCIICHHSI), OCYLIECTBIISIS MMOMCK, KPUTUYECKUIH aHAIN3 M CUHTE3 MH(OPMALMH, IPUMEHSIS CH-
CTEMHBIH MOXO0/1 JJIs pEIIeHHUs TOCTABICHHbIX 337a4 B cepe YIpaBiIeHUs IEPCOHATIOM.
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Komnemenyus: YK-1. CiocobeH oCymecTBIsATh MOUCK, KPUTHUECKUI aHaIN3 U CHUHTE3
nH(pOpMaINY, TPUMEHATh CHCTEMHBIH MMOJXO I PELICHHUS MOCTABICHHBIX 3a/1a4.

Tun 3anamus: IPAKTUUECKOE 3aHATHE

Dopma npogedenus. YCTHBIA OTBET (B (hopMe AMCKycCHH), pelIeHHEe MaTeMaTHUECKUX
3aja4, MpeICTaBICHUE JIOKIaaa B (hopMe MPEe3eHTALUU Ha OTIPEICICHHYIO TEMY.

OcHosnas mema (mub6o npobrema) 015 006CyxicoeHus: UCNOIb30BaHNE OCHOB MaTeMaTH-
4eCKOro aHayin3a (OCHOBBI MHTETPAJIbHOTO MCUYUCIICHHS) ISl TIOCTAHOBKU M PEIICHUs 3a/1a4 aHa-
nu3a B chepe yrnpaBieHUs IEPCOHATIOM, KOJIMYECTBEHHOTO U Ka4eCTBEHHOTO aHaIM3a nH(popma-
LMY [IPU IPUHATUN YIIPABICHUECKUX PEIICHUN U TOCTPOEHUU MOJIEIEH, ONOCPEIYIOIIUX yIIpaB-
JIEHUE MEPCOHAJIOM U BO3MOKHOCTH TaKOI'0 UCIOJIb30BaHUSI.

Bonpocul ons o6cyscoenus.

[lepBooOpazHas.

Heonpenenennslit naTErpaI.
WuTerpainsl oT 311€MEeHTapHBIX (YHKITHIA.
TabnuuHOE HHTETPUPOBAHHUE.

5.  OCHOBHBIE METO/Ibl HHTETPUPOBAHUS: 3aMEHAa IEPEMEHHON U MHTETPUPOBAHUE 110 Ya-
CTSIM B HEOTIpEAECJICHHOM UHTErpae.

6. MuTerpupoBaHne HEKOTOPHIX KJIACCOB (YHKIUH (palMOHANbHBIC, UPPAMOHATBHEIE,
coJieprKalliie TPUTOHOMETPUYECKUE BBIPAXKEHN ).

7. WurerpupoBanue GyHKINN KOMIUIEKCHOTO [TEPEMEHHOTO.

8. OmnpeneneHHBIN UHTETPAI U €r0 MPHIIOKCHHUSI.

9. OnpeneneHHbI UHTETPAIL.

10. T'eomeTpuveckuii 1 GU3NIECKUIT CMBICIT HHTETpaIa.

11. ®opmyna HeroTona-Jleitbuuia.

12. Meto/1bl 3aM€HBI IEPEMEHHOIN ¥ UHTETPUPOBAHUS 110 YaCTSAM B ONPEAEICHHOM MHTE-
rpaie.

13. TIpuGnwkeHHOE BBIYUCIICHHE OMPEICICHHOTO MHTETpaia (METOJ Tpamnelui U mapa-

N

60m).

14. Beraucnenue mionaaeu mwiockux (Gpuryp, IMHBI Tyrd, 00beM H IUIOINIA/lb MTOBEPXHO-
CTH TeJl BpaIICHUS.

15. DxoHOMHYECKHE MPUIIOKEHUS ONIPEICTICHHOTO HHTErpaa.

16. HecoOcTtBennsie uHTErpasinl 1 u 2 posa.

17. 3agayn MHTETPAIBHOTO WCYHCICHHS C OSKOHOMHUYECKHM W  YIIPAaBICHYCCKUM
COJICpKAHHUEM.

Mamemamuuecxue 3adauu

xdx

j\/;dx J‘(x+5)?dx .["’ (3x — 4)2 dx Im

jl[; xdx

1. Haiitu uHTETpaNHI

2. Haiitu HUHTCrpajibl, HCIOJIB3yd MCTOA HWHTCIPUPOBAHUA TI0 YaACTAM

I xsin Sxdx j (x” +3x-5)e "dx IxartLg xdx

j e cosbxdx

3. Haiitu uHTErpanbl, UCIOJB3YSl METOJ 3aMCHbI MEPEeMEHHOW (METOJ IOJICTAHOBKH)
2+x 4\/{; + \‘/;t_
, .

4. HaiiTu uHTerpaibl, UCOIb3YsI METOIbl HHTEIPUPOBaHUS (YHKIIHM, KOTOpbIE coaep-

dx x+3
_— I—( dx
i v’ +4x+8 vt —2x -5
KaT KBAJPAaTHBIM TPEXWIEH B 3HAMEHATele JpooH J - , . LT

50+3

|
J2-6x-9x* “Vx? +4x+10

dx
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5. Haiitu nHTerpansl, UCnonb3ysd METOAbl HHTETPUPOBAHUS BBIPAKEHUI, colepkKallne
. , . 2x dx
Iz-;m 3xcosTxdx ISIII 2xsin—dx I—z — -
TPUTOHOMETPUYECKUE (YHKIHH , 3 , SIlx —CoSx
- < dx
NI T S - _
jhlll x cos” xdx jﬁll’k xdx '[4 —3cos® x+5sin” x Itga xdx

6. Hailitu MHTErpambl, HCHOJB3ysS METOIbl HMHTETPHPOBAHMS BBIPAKEHHH, KOTOPHIE
———X 3 JPYS-I
et iy jx NA—x"dx
, :

. 7./
7. BbIYHCINTD ONpPEIETEHHBIA HHTErPAT [ X+2dx
X
2

coJiepKaT UppalOHaIbHOCTh

8. BpruncanTh miomaad QUrypel, 4To OrpaHM4YeHa JMHUAMH Y In Xy X [

OChIO O"r‘

n

b | G

9. BpluuCIUTE ANWHY JYTH 1apadoIbl y=(x-1) MEXIy TOYKaMH A(Z; 1)
x B(5; —8).

10. Bpramcnuth 00beM Tella, 00pa30BaHHOTO BPAIICHUEM OKOJIO OCH Ox burypsl, 4TO

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

11. Beruaucouth 00BeM TeNa, 0Opa30BaHHOTO BPAIICHHEM OKOJIO OCH Ox burypsl, 4TO

x4, 2x+2y—-3=0.

orpaHnueHa muHHAMH

OrpaHuYeHa JIHHUSIMH Qy a
12. Beraucouth 00beM Tena, 00pa30BaHHOTO BpaIleHUEM OKOJIO OCH Oy burypsl, 4TO

3 — amd
orpaHI/Iqua JIMHUAMHAN y X nu -y X
o dx

2
13. BbuMciuTh HHTErpaAI i 1y YCTaHOBUTH €T0 PACXOASIIUMCH.
i

_[ e dx

14. BpryuciauTh -= NJIK YCTAHOBUTB €TI0 paCXOXACHHUC.

Keiic-3a0auu

1. YwucTeiec MHBECTHUINY 3aaHbI PYHKITHCH f®) = 70004t O003HAaYUTE:

a) MPUPOCT KaluTaja 3a TpU roja;

0) TepMUH BpeMeHH (B I0J1ax), MOCIe KOTOPOTo IPUPOCT KanuTajia ckiaaapiBaer 50000.
Haiitu cpeanee Bpems, MOTpauyeHHOE HA OCBOCHHME OJHOTO M3JCIHS B IEPHOJI OCBOCHUS

X =100 v, = 121 U3eNni, eciy (YHKIHS NEepEeMEHHOHN 3aTpaT BPEeMEHH Ha M3TOTOB-
— _ _ac
JICHHUE U3/t [ =ax?, rie @ GUU, b 0,5.

2. Cmpamezus pazeumus. KoMnanus 10JKHA BBIOPAaTh OJTHO U3 BO3MOXKHBIX CTpaTeruit
pa3ButHs: 1) Bnoxuth 10 MitH pyOinieil B HoBoe 000pyI0BaHUE U MOJYIUTh 3 MIIH pyOsieil nmpu-
ObUIN Ka)KJ0Tro roja Ha npotsbkeHuu 10 set; 2) 3akynuTh Ha 15 muiH pyOieii 6osee coBepieH-
HOe 000py/I0BaHKEe, KOTOPOE MO3BOJIUT MOJYYUTh 5 MITH pyOsiel mpuObUId €XEeroiHo Ha MpoTs-
xeHun 7 net. Kakyro cTparervio Hy>)KHO BbIOpaTh KOMITAHUH, €CJIM HOMUHAJIBHO YY€THas exe-
rogHas ctaBka 10%.

[IpencraBnenue doknada 6 popme npezenmayuy Ha TEMY:

1. Bo0O3MOXHOCTb MCIIOJIb30BaHUS MOHATUI HMHTErpaJiIbHOTO MCUYMCICHUS (YHKUUN B
HSKOHOMHYECKUX HCCIENIOBAHMAX M OSKOHOMUYECKHMX pacyerax MU B MNpodecCHOHATbHOU
JeATeIbHOCTH CEphl YIIPaBJIEHUS ITIEPCOHATIOM.

0
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2. IlpumeHneHue pemieHUs U MPUMEPOB 3a/1a4 (MHTETPATIHHOTO UCUUCICHUS QYyHKIUI) B
UCCIICIOBAaHUSAX W HKOHOMHYECKHX pacyeTax M B MPO(PECCHOHAIBHON NESATETBHOCTH CEpHI
YIIPABJICHUS IEPCOHAIIOM.

3. BosmoxkHOCTE MNpUHHUMATh 000CHOBAHHbBIE DYKOHOMUYECKHE pelicHrd B pa3JIMYHBIX
o0MacTsX KU3HEICATCILHOCTH HAa OCHOBE HENPEPHIBHOCTH (YHKIMH H  IPEICIIOB
II0CJIECA0OBATCIIBHOCTU U (bYHKIII/H/I IIpU pCHICHHUU MPAKTHYCCKUX W HCCICAOBATCIILCKUX 3ada4 B
cdepe yrpaBIeHHS TIEPCOHATIOM.

4. BO03MOXXHOCTH NPUMEHEHHsI OCHOB (DYHKIIMOHAIBHOTO ammapaTa ¥ WHTETPabHOTO
ucuucieHus (QYHKIUH s TOCTAHOBKM M PEIICHHS 3aJad aHaiu3a B cdepe ympaBiieHUsS
MEPCOHAJIOM, KOJHMYECTBEHHOTO M Ka4eCTBEHHOTO aHajiu3a HWH(POpPMAIMKA TPH TPUHATHH
YIPaBICHYECCKUX PELICHUI U IIOCTPOSHUU MOJICIICH, OMOCPEAYIOIIUX YIPABICHHE IEPCOHAIOM.

5. Bos3moxHoCTH MNPUMCHCHHA OCHOB HMHTCIPAJIbHOIO MCUUCICHHUA OJId NTOCTAHOBKH
W pelieHus 3axad aHaim3a B cdepe YIpaBlIeHUS MEpPCOHAIOM, KOJHYECTBEHHOTO W
KaueCTBEHHOr0 aHaiu3a HHGOpMaluU MpU MPUHSATUU YNPaABICHUECKUX pEIIEHUNH ¢
MOCTPOCHUU MOJIEJICH, OMOCPEIYIOIINX YIIPABICHNUE MTEPCOHATIOM.

6. Bo03MOXXHOCTM TIpUMEHEHHUS OCHOB WHTETPAIBHBIX (OpPM IS TIOCTAHOBKU U
pelieHus 3a1a4 aHanu3a B cepe ynpaBJIeHUs TIEPCOHATIOM, KOJTMYECTBEHHOTO U Ka4eCTBEHHOTO
aHayiin3a WMHGQOPMAlMK TNpPU TNPUHATUU YIPABICHUYECKUX PEIICHUH W TOCTPOCHUH MOJENEH,
OTOCPEIYIOIINX YIPABICHUE MEPCOHATIOM

Pa3nen 3. OcHOBBLI MATEMATHYECKOI'0 aHAJIN3A
Tema 3.4. IluddepenunajbHbie ypaBHEHUS

Llenv 3anAmusA: OCBOGHHE OCHOB MaTeMaTH4eckoro aHanusa (auddepeHunaibHble ypaB-
HEHWUsI), OCYIIECTBISASA TMOUCK, KPUTHUECKUI aHaIN3 U CHHTE3 MH(POPMAIUHU, IPUMEHSSI CHCTEM-
HBIM MOAXO0JT AJIs pelleHus TOCTaBICHHBIX 3a/1a4 B cepe yrpaBIeHHs IEPCOHATIOM.

Komnemenyus: YK-1. Cioco6eH OCYIIECTBIATh MOUCK, KPUTUYECKUM aHAIN3 W CHUHTE3
nH(pOpMaLUY, TPUMEHATh CUCTEMHBIH MOJAXO0/ /Ul PEIleHUs TOCTaBIEHHBIX 3a/1a4.

Tun 3anamus: TPaKTUUECKOE 3aHATHE

Dopma nposedenus. yCTHBIM OTBET (B (hopMe AMCKYCCHH), pEUICHUE MaTeMaTH4YeCKHX
3aja4, MpecTaBiIeHe JoKIaa B hopMe MPe3eHTALUN Ha ONPEIEICHHYIO TEMY.

OcHosnass mema (b0 npobaema) 015 006CyxHcoeHus: NCTONb30BaHNE OCHOB MaTeMaTH-
yeckoro ananu3a (aupdepeHinanbHble YpaBHEHUs) T TOCTAHOBKH M PEIICHHS 3a/1au aHAU3a
B cdepe ynpaBlieHUs MEpCOHAIOM, KOJIMYECTBEHHOTO M KaYyeCTBEHHOIO aHalu3a HWH(opmauuu
[IPY MPUHATHH YIPABICHUYECKUX PEUICHUI U MOCTPOSHUH MOJEIeH, OMOCPEAYIONINX YIIpaBIeHHE
MIEPCOHATIOM U BO3MOXKHOCTH TaKOTO HCIIOIb30BAHHUS.

Bonpocul ons o6cyocoenus.

Jatb onpenencaue quddepeHiuanpHoro ypasuenus ([{Y) neporo mopsiaka.
[TpuBectu mpumeps! 1Y B pa3nuyHbIX 00IaCTAX HAYKH.

Kak npoBeputs pemienue auddepeHnaibHoro ypaBHEeHHS ?

Uto HazpiBaeTcs oOmuM pemrerrem JY?

N3noxute MeTonuky pemienus 3aaaun Komru.

3anucate OCHOBHBIE BUABI J[Y ¢ pa3faeneHHbIMU U pa3IesIOIINMUICS TepeMEHHBIMU,
U3JI0KUTh METOJIUKY UX PEIICHHUS.

7. JlaTth onpezneneHue oOIIKUM U YaCTHBIM pelieHusM J[Y nepBoro nopsika.

8. Jlate ompeneneHue W H3I0KHUTh METOAMKY pelieHus oaHopoaHoro 1Y mepsoro
nopsiKa

9. Jlate ompeneneHue W M3JIO0XKUTH METOAUKY pelleHus nuHeiHbsx Y mnepBoro
nopsizika (mojactaHoBka bepuymnu u meron Jlarpanxka).

10. Jatb ompeneneHre u U3J10KUTh METOAUKY PelIeHUs] ypaBHeHUs bepHymu.

11. Jlatp ompeneneHWe W H3JI0KHUTh METOAUKY pELICHUS YPaBHEHHH B MOJHBIX
middepennnanax.

12. TIpuBectu npumeps! /1Y Hepa3pereHHbIX OTHOCUTENHHO MMPOU3BOIHOM.

ogarwdE
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13. V310>XUTh OCHOBHBIE MMOHATHUS U onpeseneHus Y BhICHINX MOPSIKOB.

14. N3noxuth MeToIMKy UHTErpupoBanus /Y, nomyckaroumx NOHWKEHNE OPAIKA.

15. Jlate onpenenenue nuaeHOTO JY ¢ mepeMeHHBIMU KOA(DUITUESHTAMH.

16. 3anmcare oxHOpogHOE W HeoaHoponxHoe /1Y BTOporo mopsiaka C NepeMEeHHBIMHU
KodunreHTaMu, UX 00IIKe U YaCTHBIC PEIICHUS, 1aTh MMOSICHEHUSI.

17. 3anucare nuHeWHOEe onHOpoAHOE J[Y BhICHIErO mOpsSAKAa C TMOCTOSHHBIMHU
KO3 puIIeHTaMH.

18. M310XuTh METOAUKY MOJYYCHHS XapaKTEPUCTHYECKOTO YPABHEHHUS U €T0 KOPHEH.

19. 3anmcare BUA YACTHBIX M OOLIMX peHICHUH JMHEHHOro ojHopoaHoro Y mms
Pa3IMYHbIX KOPHEHN XapaKTepUCTUYECKOTO YpaBHEHUS.

20. Jlate ompenerneHue JIUHEHHOMY HeogHOpomHoMmy JIY BeIcmiero mopsaka ¢
MIOCTOSIHHBIMU KO3((UILIMEeHTaMU, 3al1CcaTh 3TO ypaBHEHUE.

21. ChopmynupoBaTh TeopeMy 00 00IIEeM pEHIeHHH HEOAHOPOAHOTro JuHewHoro [V,
3anucath olliee pelieHrne Takoro ypaBHEHUI.

22. KakumMu JByMST METOJJaMH MOXET OBITh ONPENCIICHO YacTHOE peIICHUE
HEOJHOPOAHOTO JHHEWHOoTo J|Y ¢ nocTostHHbIME KO3 duiinenTamu?

23. Yro HaspiBaeTcs cucremoi JY?

24. Nuddepenumansupie ypaBaeHus (1Y) nepBoro nopsiaka.

25. TIposepka pernenus muddepeHIHaATbHBIX YPaBHEHHH.

26. CocraBnenue /Y cemMeiicTB KpUBBIX.

27. HauanbHbIe yCIIOBUS MPH penieHnd MU GepeHIMaTbHBIX YPaBHEHHH.

28. EmuHCTBEHHOCTH perreHus 3aaaun Ko s muddepeHInaTbHBIX YpaBHEHUI.

29. 1Y c pa3fensiomuMucs IepeMeHHBIMU.

30. Omuopoausie 1Y mepBoro mopska.

31. Jluneitasie JIY mepBoro mopsaka (METO BapUaluy MPOU3BOJIBLHOM MOCTOSIHHOM, Me-
TOJI TIOJICTAHOBKH. ).

32. Ypasuenus bepHymim.

33. VYpaBHeHUs B MOJHBIX AuddepeHImaiax.

34. JIuddepeHnmanbHple ypaBHEHUS BBICITUX MTOPSIIKOB.

35. IV nmomyckaroniyie OHMKEHUE TIOpsaKa (pa3IMuHbIC CITyJan ).

36. Jluneitaplie ogHOpoAHBIE /Y BTOpOTO MOpsAKA C MOCTOSTHHBIMUA KO3 PHUITECHTaMH.

37. Jluneitnbie HeogHOpoAHBIE /Y BTOpOro nopsijaka ¢ HOCTOSIHHBIMH KO3 (UIIMEHTAMHU.

38. 3amaum Tembl «/uddepenimanbapie ypaBHEHUS» ¢ SJKOHOMUYECKHM M YIpaBlieHYe-
CKUM COJIEpXKaHHEM

Mamemamuueckue 3a0ayu

d_y =3x’dx
1. Pemwuts nuddepenunansHoe ypaBHeHue: Y , YIIOBJIETBOpSIIOIIee HAaYalbHO-

) = 2.
MY YCIIOBHUIO ) ‘ x=0

2. Haiitu yactHOe pemienue muddepenumansHoro ypasenus (1 + x%) dy + ydx=0,
YIOBJIETBOPsIIOIee HayanbHOMY ycnosuio Y (0) = 1.

ﬂ— +I+X
dx_y ’
£=—4y—3z+2x,

3. TIpounTerpupoBath cucremy Ldx
4. Haiitu obuiee pemeHue cucreMsl AU depeHInanIbHbIX YpaBHEHHN:

dx,
—= =12X%, +5X,,
at 1 2

dx,
—=% =5x, +12X,.
at 1 2

Ketic-3a0auu
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1. MH3meHeHue MPOU3BOIUTEIBHOCTH MPOU3BOJICTBA 3amaercs QyHKuuen z = 32 - 2

, T1e t- BpeMs B Mecsinax. Halitu 00beM MpoayKiuu, Iporu3BEICHHOM: a) 3a MepBbIi MECsII;
0) 3a TpeTuil MecsIl; B) 3a MIECTON MECSII; T) 3a MOCICTHUN MECSI] ToJja, CYUTas OT Hayayla BHEI-
peHHUs OT pacCMaTPUBAEMOTO TEXHOJIOTHYECKOTO IpoIliecca.

2. WsBectHO, 4TO pocT umucna y = y (t) xkuTenell HEKOTOPOIO paioHa ONMCHIBAETCA

day 02y

ypaBHEHUEM Fra r7Ie M — MaKCUMAaJIbHO BO3MOJKHOE YHCJIO JKUTENEH JIJIsl TAaHHOTO
paiiona. B HauanbHBIM MOMEHT BPEMEHHM YHCIJIO KUTENEH cocTaBisuio 1% OT MakCMMallbHOTO.
UYepes kakoil MpoMexyToK BpeMeHH 0HO cocTaBUT 80% OT MakCUMaiIbHOTrO?

3. Haiitu dynkimio cupoca y = y (p), ecii 371acTUYHOCT, Ep mOCTOsHHAS M 3ajaHa
[[CHa P NIPU HEKOTOPOM 3Ha4YeHUH crpoca y: a) Ep = - 1/2, p=5 npu y=2; 6) Ep= —3, p=2 npu
y=217.

0,5t+5

4. TocymapcTBO pemrmyio okas3aTh TOJJIEPKKY OCTaHOBHBIIEMY IPOHM3BOJCTBO TPE-
MPUATHIO-0aHKPOTY. B TedeHne roja Ha cYeT MpeanpHsITHs HEMPEPhIBHO OyIyT MOCTYIATh Jie-
HEXHBIC CPEJICTBA, IPUYEM KPHU3UCHBIN YITPABJISIOIINA MOKET BBIOPATh OJIHY U3 CXEM TOCHO/I-
JEPKKH: OO TIepeUnCIIEHHBIE CPEICTBA PaBHOMEPHO BO3PACTAIOT M K KOHILY TOJ[a TOCTUTAIOT
HEKOTOPOTO (PUKCHPOBAHHOTO 3HAUYEHHs, JIMOO CpEeICTBa PaBHOMEPHO YOBIBAIOT OT JAHHOTO
(UKCHPOBAHHOTO 3HAYCHHUS J0 HYJIS K KOHIy roaa. Kakas w3 mpeio)keHHbIX CXeM MPUBEICT K
BBIITYCKY OOJIBIIETO 00BeMa MPOTYKIINH, €CITM U3BECTHO, YTO M3-3a BETXOCTH 000PYIOBaHUS KO-
s unrieHT BHIOBITHS (GOHIOB 3a TOJl paBeH IBYM, a MOKa3aTeslb OT/a4yd MHBECTUIIUNA B TaHHOU
oTtpacnu coctaBisieT 40 %?

5. Uepes CKOJIBKO JIET IPOU30IIET yIBOEHUE YPOBHS LIEH MPH €XKETOIHON MH(IIALNN B
7 %?

[IpencraBnenue dokrada 6 hopme npezenmayuu Ha TEMY:

1. Bo03MOXHOCTH WCIIOJIB30BAaHUS MOHATHI Teopuu AU(PPEPEHIINATBHBIX YpaBHEHUN B
SKOHOMHMYECKHUX MCCIEIOBAHUAX M DSKOHOMUYECKMX pacueTax U B MNpodecCHOHATbHON
NesITeNbHOCTH c(hephl yrpaBiIeHHs IEPCOHATIOM.

2. [Ilpumenenue pemeHus W TNpuUMepoB 3amad  (teopuu  auddepeHIrnaIbHBIX
YpaBHEHUH) B HCCIENOBAaHUSAX M HOKOHOMMUYECKHMX pacueTax H B HIpodeccHoHaIbHOM
NesITeNbHOCTH c(hephl yIpaBiIeHHs IEPCOHATIOM.

3. Bo3MoxHOCTH MpUHUMATh 0OOCHOBAHHBIE YKOHOMHUYECKHE PEIICHUS B PA3IMYHBIX
o0nacTsaX >KU3HEAEATEIbHOCTH Ha OCHOBe Teopuu auddepeHlInaIbHbIX YpaBHEHHM mpu
pElIeHUH TPAKTHYECKUX U UCCIIeI0BATENIbCKUX 3a/1a4 B cpepe yIpaBIeHUs IEPCOHATIOM.

4. B03MOXXHOCTH MpPUMEHEHHUS OCHOB ()YHKIIMOHAJIBHOIO armapara U UHTErpajbHOro
ucyucineHuss (yHKIMM A7 MOCTAHOBKM W pELISHUS 3ajJad aHainu3a B cdepe yrnpaBiIeHHUS
MEPCOHANIOM, KOJMYECTBEHHOTO M KAauyeCTBEHHOTO aHaiu3a HWHGOpPMAlMM TpU NPUHITUU
yIpaBIeHYECKUX PELICHUN U MOCTPOSHUH MOJIeNIeil, ONOCPEAYIOIINX YIIPaBICHHUE IEPCOHATIOM.

5. Bo3moxHOCTH mpUMEHEHHUsT OCHOB Teopuu IuddepeHlnaIbHbIX ypaBHEHUH s
MOCTAaHOBKM M  pelIeHHMs 3aJay aHaiuza B cdepe ympaBlIeHHUS I[EPCOHATIOM,
KOJINYECTBEHHOTO U KaueCTBEHHOTO aHaln3a HH()OpMAIMU IpU NPUHATUU YIPABICHUYECKHX
pelIeHU U MOCTPOCHUU MOJIeNIel, OTIOCPEAYIOIIUX YIPaBICHUE EPCOHAIOM.

Pazngen 3. OcHOBBI MATEMATHYECKOT'0 AHAJIN3A

Tema 3.5. IuddepeHunanbHbie ypaBHEeHHU

Llenv 3ansamus: 0OCBOGHHE OCHOB MaTeMaTHUECKOro aHanu3a (qudQepeHnnaibHble ypas-
HEHUSI), OCYLIECTBIISISI TOUCK, KPUTUYCCKUN aHAM3 U CUHTe3 MH(POPMAIIUH, TPUMEHSS CHCTEM-
HBIN TIOJIXOJT AJIs pelIeHus TOCTAaBIEHHbIX 331a4 B cepe YIpaBICHUs IEPCOHATIOM.

Komnemenyus: YK-1. CiocobeH ocylecTBIATh NOUCK, KPUTHUECKUI aHaIU3 U CUHTE3
nH(pOpMaINHY, TPUMEHATh CUCTEMHBIHN MOAXO0/] I PeLIeHHsI TOCTAaBICHHBIX 3a/1a4.

Tun 3anamus: IPAKTUUECKOE 3aHATHE
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Dopma npogedenusi: YCTHBIA OTBET (B (hOpME JUCKYCCHM), PELUICHUE MaTeMaTH4eCKUX
3aj1a4, Ipe/ICTaBICHNE TOKIIaa B popMe MPEe3CHTALUH Ha OTIPEIICIICHHYIO TEMY.

Ocnognas mema (1ubo npodrema) 01 006CyIicOeHus:: NUCTOIb30BaHNE OCHOB MaTeMaTH-
Yyeckoro aHanusa (auddepeHnraibHble YpaBHEHUs) U TIOCTAHOBKU U PEIICHUS 33]au aHAJIN3a
B cepe ympaBieHHs MEPCOHATIOM, KOJIMYECTBEHHOTO M KauyeCTBEHHOIO aHaju3a WHPOpMAaIuu
[IPH IPUHATHH YITPABICHUYCCKUX PEIICHUH W MOCTPOSCHUH MO/ICNICH, OTIOCPEAYIOIINUX YIIPABICHUE
MEPCOHAIOM M BO3MOYKHOCTH TaKOT'O MCIOJIb30BaHUSI.

Bonpocul ons o6cyscoenus.
Jlath ompeieieHre YrCIOBOTO psija.
UTOo MOHUMAETCS TI0]] CYMMOM YHCIIOBOTO psiia?
[Tpu KaKWX YCIIOBHSIX YHCIIOBBIC PSJIBI CXOJIATCS U PACXOATCS?
CdopmynupoBaTh OCHOBHBIE CBOMCTBA CXOSIINXCS YNCIOBBIX PSIIOB.
ChopmynupoBaTh pacCMOTPEHHBIC TPU3HAKU CXOJAUMOCTH YHCIOBBIX PSJIOB.
JlaTh ompeieieHne 3HAKOYEPeyIOMIErocst YUCIIOBOTO Psifa.
CdopmynupoBath npusHaK cxoauMocTu JleiOnura.
[Ipy KkakMX yCIOBUSX YHCIOBOW psA SBISETCd CXOASIIMMCA aOCOJIOTHO U
CXOJISIIITUMCS YCIIOBHO?

9. CdopmynupoBarh W 3ammcarh mnpu3HaK JlamamOepa Ui 3HAKOIIEPEMEHHBIX
(3HAKOYEPEAYIONINXCS) YACTOBBIX PSIOB.

10. [atb ompe/ielieHHe CTEIICHHOTO Psjia.

11. Yro TOHHMMAaeTCS TOJ CXOJUMOCTBIO CTEICHHBIX PSJIOB B TOYKE, HWHTEpBAJIE,
obnactu?

12. Jlatb ompejaeneHue W 3amucaTh (GOpPMYNIBI paadyca, HWHTEpBaJla HW O0JacTH
CXOJAMMOCTH CTETIEHHOTO PAJa.

13. Kaxkoii crerneHHO# psi Ha3bIBaeTCsl 0000MEHHBIM ?

14. 3amnucatp BeIpakeHUs 11 psAaoB Teitmopa u Makinopena.

15. TIpuBecTu dhopMyIbl I pa3IoKEHUS MIEMEHTApHbBIX QYHKIUI B psag MaknopeHa.

16. ChopmynupoBaTh 3a7ady BBIUMCIACHUS 3HAYCHUH  (QYHKIMH  TMOCPEIACTBOM
cTeneHHbIX psaaoB. [IpuBectu npumepsl. M3m0XUTh MOPSAIOK OLEHKH TOYHOCTH MOJIy4EHHOTO
pe3ynbraTta

17. Hanucats psang @ypee g GyHKIMU, 33 JaHHON HA OTPE3Ke € IEPUOJIOM.

18. Hammcats dhopmysbl 1yist onpenaeneHus Ko3hGUIIMEHTOB 3TOTO psa.

19. Ywucnosblie U CTEIICHHBIE PSIIBI.

20. OcHOBHBIE CBEICHHUS O psJIax.

21. TlpusHaku CXOOUMOCTH psifa C MOJOXKHUTEIbHBIMU WieHaMH (TPU3HAKU CPABHEHUS,
Komu, JlanmamGepa, mHTErpaibHbIN ).

22. CxoAMMOCTh PSAZOB C WICHAMHU IPOU3BOJILHOTO 3HaKa. [Ipu3nak JlelOuua.

23. O06sacTh CXOJIMMOCTH CTEIICHHOTO Psja.

24. Psanwl Tetinopa u MaxkiopeHa.

25. TlpumeHeHue psii0B B MPUOTMKEHHBIX BEIYUCICHUSX.

26. IlpwnoxkeHus CTCIICHHBIX PS/IOB.

27. 3agauu TeMbl «PaapD» ¢ SKOHOMUYECKUM U YITPABJICHYECKUM COACPKaHUEM

Mamemamuueckue 3a0ayu

NGk wWNE
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11. Haiiti 061aCTh CXOUMOCTH CTETICHHOTO Psijia re=t3n. \/;

Ketic-3a0auu

1. IlycTh Ha pacUeTHBIM cUeT B TeUYCHHE N JIET B KOHIIE roaa mocrtymnaeT M py6. IIpo-
IIEHTHI HAYKMCISIOTCS B KOHIIE roja mo craBke i. Omnpenennre HapaleHHyI0 CyMMY U TEKYIIYIO
CyMMY Ha HayaJlbHbIi MOMEHT BPEMEHH JIaHHOTO MOTOKA TUIATEIKEH.

2. HaliguTe Ha4albHYIO CTOMMOCTH BEYHOW PEHTHI, TAPAHTUPYIOIIECH €XETrOqHOE I0-
CTyIUICHHE Ha cueT M pyOiieii ¥ HauMCICHHE MPOIEHTOB 10 cTaBke i. O0e omeparyu mpoU3BO-
JISITCSL B KOHIIE KaXKJI0T0 ToJ1a.

[Ipencrasnenue doxnada 6 popme npeseHmayuy Ha TEMY:

1. Bo0O3MOXHOCTH HWCHOJB30BAaHHS TOHSITHA TEOPHUH PSJAOB B SKOHOMHUYECKHUX
HCCIEAOBAaHUSAX W SKOHOMHUYECKHX pacdyeTaXx M B MPO(EeCCHOHATBHOM JEATEIBHOCTH Chepsl
yIpaBJICHHS IEPCOHATIOM.

2. [IlpumeHeHue pelieHUs U NPUMEPOB 3aaad (TCOPUH PAJOB) B HCCIACAOBAHHUAX H
SKOHOMHMYECKHUX pacyeTax U B MNPOQPECcCCHUOHAIBHON JesITeNnbHOCTH Cdepbl yIpaBlieHUs
MIEPCOHAJIOM.

3. B03MOXHOCTHM NMpUMEHEHHS OCHOB TEOPHH PSAMOB NJisl MOCTAHOBKU M PEIICHUS
3a7a4 aHanu3a B cdepe ympaBleHUs NEPCOHANOM, KOJIMYECTBEHHOTO M KadeCTBEHHOTO
aHanu3a UHGOPMAIUMU MPU TPUHATHHU YIPABICHUYECKUX PEIICHUN U MOCTPOCHUU MOJENEH,
ONOCPENYIOUIMX YIIPaBI€HUE TEPCOHATIOM.

Pazgen 3. OcHOBBI MAaTEeMaTH4YECKOI0 AHAJIN3A
Tema 3.6. ®yHKIIUN HECKOJbKHUX IepeMeHHbIX
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Llenv 3anamus: OCBOGHHE OCHOB MAaTEMaTHUYECKOTO aHanu3a (OCHOBBI TU(depeHIInaIb-
HOT'O UCYUCIICHUS (QYHKIIMH HECKOJIBKHUX IMEPEMEHHBIX), OCYLIECTBIISAS MOUCK, KPUTHUECKUI aHa-
JU3 ¥ CUHTE3 HH(OPMAIUK, TPUMEHSS CHCTEMHBII MOIXO JUIs PEUICHHS MOCTABICHHBIX 3a/1a4 B
cdepe ynpaBieHUsI IEPCOHATIOM.

Komnemenyus: YK-1. CiocobeH oCymecTBIsATh MOUCK, KPUTHUECKUI aHaIM3 U CHUHTE3
nH(OpMAIUHY, TIPUMEHATH CHCTEMHBIH MMOXO VIS PEIICHHS MOCTABICHHBIX 3a/1a4.

Tun 3anamus: TIPAKTUUECKOE 3aHATHE

@Dopma npogedenus. YCTHBIA OTBET (B (hopMe NUCKYCCHH), PEUICHHE MaTeMaTHYeCKUX
3aja4 M Keic-3aj1a4, MpeIcTaBlIeHue OKIaaa B (hopMe MPEe3eHTALMH Ha OMPEICIICHHYIO TEMY.

OcHosnas mema (b0 npobaema) 0151 00CyHcOeHus: UCTOIb30BaHNE OCHOB MaTeMaTH-
yeckoro aHanusa (0cHOBBI AuddepeHInaIbHOr0 HCUUcaeHusT QYyHKINNA HECKOJBKUX MEPEMCH-
HBIX) Ul IOCTAHOBKHM M PEIICHMS 33aJa4y aHajiu3a B cepe YIpaBleHHs MEPCOHAIOM, KOJIUYe-
CTBEHHOTO M KQUEeCTBEHHOTO aHaJM3a MHPOPMAIIUH TPH TPUHSITHH YIIPABICHYECKUX PEIICHUH U
MIOCTPOCHUH MOJENel, ONOCPEAYIOUINX YIPABICHUE MEPCOHAJIOM U BO3MOXKHOCTH TAaKOTO HC-
MOJIb30BaHMSL.

Bonpocul ons o6cyscoenus.

1. UccnenoBanne QyHKIHNH HECKOJIBKUX MEPEMEHHBIX C TOMOMIBIO MPOU3BOIHBIX.

2. Hcnonp3oBanue (pyHKIMOHATBHBIX 3aBUCHUMOCTEH IS (OpMaTH3aAIMK COJICPIKa-
TEJIBHOTO OMUCAHUS MpoOJeMbl M MOCTAHOBKHM 3a7lad B cdepe rocylapCTBEHHOTO M MYHHIIH-
MAIEHOTO YIPABIICHHS.

OyHKIMU HeCKOJbKUX nepemeHHbx (OHII).

[IpousBoaHbIe QYHKIINN HECKOJIBKUX TIEPEMEHHBIX.

Buast sxcrpemymon (OHII).

VYcnoBus HaxoxaeHus skctpemyMmon (OHII).

VYcenoBHbli skcTpemym (OHII).

[Ipumenenue B skoHOMHYeckux 3amadax (DHII) B chepe ympaBieHus nepcoHa-

N0 RA®

JIOM.

9. Bo3MOXHOCTH (PYHKIUIH HECKOJBKUX MEPEMEHHBIX JJIsI KOJMYECTBEHHOI'O0 M Ka-
YEeCTBEHHOTO aHan3a MmpoieccoB (0OBEKTOB), MPHU OIEHKE COCTOSHHUS YKOHOMHYECKOH, CO-
IUAJIbHOM, MOJUTUYECKON Cpelbl, NESATEIbHOCTH OPraHOB rocyaapCTBEHHOW Biactu Poc-
cuiickoit dexepanuu, OpraHOB TOCYAaPCTBEHHON BIIacTH cyObekToB Poccuiickoit denepa-
LUH, OPraHOB MECTHOI'O CaMOYIPaBJIEHHS, TOCYIapCTBEHHBIX W MYHUIIMIAIbHBIX, Mpe.-
NPUATHH U YUYPEKICHUM, MOJTUTUYECKUX MapTUH, KOMMEpPUYECKUX U HEKOMMEPUYECKHX O pra-
HU3aLMH.

Mamemamuueckue 3a0aqu

1. HaiiTy 9acTHbIE POU3BOIHBIC IEPBOTO MOPSAKA YHKIMK Z = X2 + 2X + Y2 —3

2. [Ilokazate, 4ro ¢QyHkmUa Z=Y- In( — yz) YIAOBJIETBOPAET  YPABHEHUIO

1 0z 10z 12

_— gt —— = _2 .

X OX yoy y
3. Haiitu skcTpeMyMbl QyHKIMU IBYX TepeMeHHbXx Z = f (X, y).
a. 71=2x2+6xy*-30x—-24y. 6. z=x>-y>.

[IpencraBnenue doknada 6 popme npezenmayuy Ha TEMY:

1. Bo03MOXHOCTb UCIOJIb30BaHUS NOHATHH TeOpUH (PYHKIIMM HECKOJIBKHX MEPEMEHHBIX
(®PHII) B 5KOHOMHMYECKMX MCCIEOBAHUAX U SKOHOMHUUECKUX pacyerax U B MpodeccunoHaTbHON
JeATeNbHOCTH Cephl YIIpaBIEHUS EPCOHATIOM.

2. IlpumeneHue pemeHMs W TPUMEPOB 3a4a4 (TEOpUM (PYHKIMM HECKOJIbKUX
nepemeHHbIx (PHII)) B uccnenoBaHusIX M SKOHOMMYECKHX pacueTax M B NMpodecCHOHATbHON
JeATeNbHOCTH CheEphl YIIPaBJIEHUS IIEPCOHATIOM.

3. Bo3MOXXHOCTH MPUHUMATH 0OOCHOBAHHBIE KOHOMUYECKHUE PEILICHUS B Pa3IMYHBIX
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00acTaX JKU3HENCATEIBHOCTH Ha OCHOBE TEOpUH (YHKIMM HECKOJBKUX TMEPEMEHHBIX
(OHIDnpu pemieHMHM NPaKTHUECKHMX M HMCCIENOBATENbCKUX 3a7ad B cdepe yIpaBieHUs
IIEPCOHAJIOM.

4. BO03MOXXHOCTH NMPUMEHEHHS OCHOB (DYHKIIMOHAIBHOTO ammapara U TeoOpuu HyHKIUU
HeckonbkuxX mepemeHHbix (OHII) ams mocraHOBKM W pemieHus 3aad aHauusza B cdepe
YIpaBJICHUS! TEPCOHAJIOM, KOJMYECTBEHHOTO W KadeCTBEHHOTO aHain3a WHGOpMAIMH TIPH
MPUHATUM YIPaBICHUECKUX PEHIEHUH W MOCTPOEHUHU MOJIENEH, ONOCPEAYIOIIUX YIIpaBJIECHUE
IIEPCOHAJIOM.

5. BO03MOXHOCTH TpPHMEHEHHUsS OCHOB TEOPUU (PYHKIUH HECKOJBKHUX IEPEMEHHBIX
(OHIT)mns mocTaHOBKH W pEIICHUWs 3ahad aHanu3a B cdepe ympaBieHUS IEPCOHAIOM,
KOJIMYECTBEHHOTO M KaY€CTBEHHOTO aHaJIN3a NHPOPMAIUU MPU MPUHITUHU YIPABIECHUECKIX
pEeLIeHNH U MIOCTPOCHUN MOJENEH, ONTOCPEAYIOIIUX YIIPABICHUE IIEPCOHATIOM.

Pa3nes 4. DiieMeHTHI TeOpUHU BepOATHOCTEH

L]env 3anamus: OCBOGHHE OCHOB TEOPHM BEPOSTHOCTEH, OCYILECTBIISAS MOUCK, KpUTHYE-
CKUIl aHaIW3 M CHHTE3 MH(pOpMAIH, TPUMEHSST CUCTEMHBIN TTOAXO]] ISl PEIIEHUs TTOCTaBIICH-
HBIX 3aj71a4 B chepe ynpaBlieHUs IEPCOHAIOM.

Komnemenyus: YK-1. CriocoOeH oCyIIecTBIATh MOUCK, KPUTHUECKUIM aHAJIU3 U CUHTE3
nH(pOpMAIINHY, IPUMEHATh CHCTEMHBIH ITOIXO UTS PEIICHHS TOCTABICHHBIX 3a/1a4.

Tun 3anamus: TPaKTUUECKOE 3aHATHE

Dopma nposedenus. yCTHBIA OTBET (B (popMe AMCKYCCHH), pEIICHHE MaTeMaTH4YeCKHX
3a/1a4 U Keiic-3a/1a4, MpeicTaBiIeHNe JI0KIaa B (jopMe IPE3eHTALMN Ha ONPEIETICHHYIO TEMY.

OcHosnas mema (b0 npobaema) 051 0OCyHcOeHuss: NCTIOTH30BaHUE OCHOB TEOPHH Be-
POSITHOCTEH JUIsl MOCTAHOBKM U PEIISHMs 3a/1au aHain3a B cdepe yrnpaBieHHUs EPCOHATIOM, KO-
JIMYECTBEHHOTO M KaueCTBEHHOTO aHaJIn3a MHPOpPMAIMH MIPU MPUHATUHU YIIPaBICHYECKUX pelle-
HUN U IOCTPOEHUH MOJIENEH, OMOCPEAYIOUIUX YIIPaBICHUE EPCOHAIOM U BOZMOKHOCTH TaKOTO
HCIOJIb30BAHUS.

Bonpocwt ons oocyacoenus.

1. CnyyaitHbie COOBITHS 1 KOMOMHATOPHKA.

2. OCHOBHBIC MTOHATHS U OTPEICICHUS CTYJAHBIX COOBITHIA.

3. Kiaccuueckoe, cTaTucTHUEeCKOE M T€OMETPUUECKOE OIpPECIEHUE BEPOSTHOCTH CO-
OBITHH.
TeopeMmbl ClIOKEHUSI U1 YMHOXKEHHSI BEPOSITHOCTEH.
dopmyra MOJTHON BEPOSITHOCTH.
®dopmyna beiieca (Teopema rumnortes).
[ToBTOpEHME HE3aBUCUMBIE UCTIBITAHMUSL.
Teopema bepHyiiu u ee clneacTBUS.
Teopema Ilyaccona.
0. HuterpansHas u quddepenuuanbias TeopeMsl Jlamnaca.
1. ®opmyna Myaspa-Jlamnaca.

12. ®Oynkuusa Jlannaca.

13. Cnyuaiinbie BenuurHbl. OCHOBHBIE TIOHSATHUS U OMPEACTICHUSL.

14. 3axoHbI pacrpeeneHns BEpOSITHOCTEH TUCKPETHBIX CIIy4alHBIX BETUYMH (OMHOMMU-
aNbHBIHM, reomeTpudeckuii, [lyaccona).

15. YucnoBble XapaKTEPUCTUKH CITy4aiHBIX BEJIUYHH.

16. ®OyHKIUA U TUIOTHOCTH pacipeAeNeHHs] CTy4aiiHON BEMTUYUHBI.

17. 3axoHBI pacrpeneneHus BEpOsTHOCTEH HENPEPHIBHBIX CIy4ailHBIX BEIMYUH (paBHO-
MEpHBIH, MOKa3aTeIbHBbII).

18. HopManbHbIi 3aKOH paciipeieieHus BEpOATHOCTEH CIyJailHbIX BETUYHH.

19. Cucremsl ciydailHBIX BENMYHMH, 3aKOHBI WX paClpe/eeHHs], YHCIOBbIE XapaKTepH-
CTHKH.

20. IIpenenbHbIE TEOPEMBI TEOPHH BEPOSITHOCTEH.

RBOoo~Ne A~
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21. 3amaum TEOpUH BEPOSTHOCTEH C SKOHOMHYECKUM M YIPABICHYECKHM COJACPKAHHEM
IUIsl IPUMEHEHHS 3HaHUN B cepe SIKOHOMHUKHM M YIPABJICHHUS C LENbI0 aHAIM3a MOTCHIUAIA U
TEHJEHUUN Pa3BUTHUSI POCCUMCKON U MUPOBOM SKOHOMHK JUISl PELICHUs ITPAKTUYECKUX U MCCIIe-
JIOBATENbCKUX 3324 B cepe YIpaBICHUs IEPCOHATIOM.

Mamemamuueckue 3adauu

1. IlecTs KITUEHTOB CiIy4ailHBIM 00pa3oM oOpamatorcs B 5 ¢upm. Haiiti BeposiTHOCTD
TOTO, YTO, XOTS OBbI B OJTHY (PHPMY HUKTO HE OOpaTHUTCSI.

2. Cpenu coTpyaHUKOB (GUPMBI 28% 3HAIOT aHTIMICKUH 361K, 30% — Hemenkuii, 42%
— (paHIy3CKUii; aHTITMICKHIA 1 HeMeUKui — 8%, aHrmuiickuii u ¢ppaniysckuid — 10%, HeMenKuit
u ¢panmysckuii — 5%, Bce Tpu s3blka — 3%. HaiiTm BeposITHOCTH TOTO, YTO CIyd4aifHO
BBIODAHHBIA COTPYIHUK (PHPMBI: @) 3HACT AHTJIMHCKUI WM HEeMEUKWW; 0) 3HaeT aHTIHICKHIA,
HEMEUKUN WK (PpaHIy3CKUil; B) HE 3HAET HU OJUH U3 MEPEUUCICHHBIX SI3bIKOB.

3. Kypc akmmm 3a JeHb MOXET MOJHATBCS Ha | TYHKT C BeposTHOCTHIO 50%,
OMYCTUTHCS Ha | MyHKT ¢ BeposTHOCThIO 30% U OoCcTaThCs HEU3MEHHBIM C BEpOATHOCTHIO 20%.
HaiiTi BepossTHOCTH TOTO, YTO 3a 5 THEH TOProB Kypc MOJHUMETCS Ha 2 MyHKTA.

4. YenoBek, MpUHAIICKANUN K ONPEACIEHHON TPYIINE HACEICHUs, C BEPOSTHOCTHIO
0,2 oka3bIBaeTcsi OprOHETOM, C BeposiTHOCTHIO 0,3 — mareHoM, ¢ BeposiTHOCThIO 0,4 — OIoHAM-
HOM U ¢ BeposiTHOCTBIO 0,1—pbpkuM. BeiOupaercs Hayraj rpymnmna u3 mectu yenosek. Haiitu Be-
POSITHOCTH CJIEIYIOIIUX COOBITUN: A—B COCTaBe IpYMIbl HE MEHbLIE YEeThIpeX OJOHANHOB; B—B
COCTaBe TPYIIbI XOTs Obl OJIMH pbiKUi; C—B cOCcTaBe TPYIIIbI paBHOE YUCIIO OJOHIMHOB U Ila-
TEHOB.

5. HabGupas nomep tenedona, aboHEHT 3a0bLT MOCIETHUE TPU LUKU(PBI, U TOMHS JIMIIb,
YTO 3TH IUQPBI pa3IudHbl, HaOpaa uxX Hayaady. HailTu BeposITHOCTH TOTrO, 4YTO HaOpaHbl HYX-
HBIE TTUDPHI.

6. Momnerty OpocaroT 5 pa3. HaiiTu BEposSITHOCTh TOTO, YTO «repO» BBITIAJET: a) MEHEe 2
pas; 0) He MeHee 2 pa3.

7. 3agaHbl MaTeMaTHYECKOE OKUIAHHWE M U CpelHee KBAJIpaTHUECKOE OTKIOHEHHE O
HOPMAaJIBHO pacIpeesieHHON clydaiiHOW BenuuuHbl X. Haittu: 1) BEpOATHOCTH TOTO, YTO X MPH-

MeT 3HaueHHe, IpHHaexamee nateppany (o [); 2) BeposITHOCTH TOTO, 4TO aGCONMIOTHAS Be-

JUYHUHA OTKJIOHEHUS ‘X — m\ OKaXKeTcs MEHBIIIE 0:
m=15 o=2, a=16, =25 06 =4.

Ketic-3a0auu

1. JIBe opraHu3zanyu MpPOU3BOAAT OJMHAKOBYIO MPOIYKIUIO. BeposTHOCTH TOrO, 4TO
AO «CTtpoiika» BBIAJIET HU MHPOBOM pBIHOK, paBHa 0,6, a BEpOSTHOCTh BBIXOJAa HA MHPOBO
ypoBeHb [TAO «Crporiontropr» paBen 0,7. HaliTu BepOATHOCTH TOTO, YTO TOJBKO OJIHA
OpraHu3aIys BbIUIET HA MUPOBOM PHIHOK.

2. B ropone 10 kommepueckux OaHKOB. Y KaXKIOrO pUCK OaHKPOTCTBA B TEUEHUE roja
coctapnseT 10 %. YUeMy paBHa BEpOSITHOCTh TOTO, YTO B T€UEHHE rojJa 00AHKPOTHUTCS OOJIbIIE
oxHoro O0aunka?

3. IlpeanmpuHuMaTenb pemui BIOKUTh CBOM CPEICTBA TIOPOBHY B JBA «HE3aBUCHUMBIX)»
KOHTPAKTa, KaXJblil M3 KOTOPBIX NEHCTBYET JBa rojila W MpHHECET eMy MNpUOBLIL B pazMepe
100%. BeposiTHOCTH TOTO, YTO KaXIblii M3 KOHTPAKTOB 3a JBa IrojJia HE «JIOMHET», paBHa 0.8.
KakoBa BeposiTHOCTh pucka? Mnu kakoBa BEpOSITHOCTh TOTO, Yepe3 JBa roja Mo UCTCUECHUU
CpOKa JEHCTBUSI 3THX KOHTPAKTOB, MpPEINpPUHUMATENb, MO MEHBbLIEH Mepe, «HHYEro He
notepsiet»? (Omeem: 0.96).

4. B pexnamuoit ¢pupme 21% pabGOTHMKOB IMOJIy4arOT BBICOKYIO 3apabOTHYIO ILIATY.
N3BectHO Takxke, uyto 40% pabOTHUKOB (UPMBI - KEHIIHUHBI, a 6,4% pabOTHUKOB - KEHIIHUHBI,
MOJTyYaIoUINe BBICOKYIO 3apaboTHYIO TU1aTy. MOXKHO JIM yTBEpkAaTh, YTO HA (PUPME CYILIECTBYET
JUCKPUMHHAIINS XKEHIIIMH B OTIaTe Tpyaa’?

5. Buactu A EgunHoro rocynapcTBeHHOTO dk3amMeHa mo MatemaTtuke B 2005 roay ObL10
10 3amanmii ¢ BeIOOpOM oTBeTa. K kakmomy W3 HUX Tpeiaraetcss 4 BapuaHTa OTBETa, U3
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KOTOPBIX TOJBKO OAWH BepHbI. EciiM ydeHHK He 3HaeT NpeAMET U OTBEYaeT Hayraj, TO C
Iy :

BEPOATHOCTBIO 4 OH BHIOEPET NPABHIBHBI OTBET, a C BEPOATHOCTBIO 4 - ommbercs. J{us

MOJIyYEHHUS TTOJIOKUTEIBHOM OLEHKH 33 3K3aMEH HEOOXOIMMO IMPaBHIBHO OTBETUTH MUHUMYM

Ha 6 3ajanuii. KakoBa BEpOSATHOCTb TOTO, YTO HEPAAUBBINA YUEHUK CAACT IK3aMEH?

6. B mudT cemmdTaXXHOrO JOMa HA MEPBOM STa)Ke BOIUIM TPH deioBeka. Kaxaprii u3
HUX C OJJMHAKOBOW BEPOSATHOCTHIO BBIXOJUT HA JIFOOOM M3 dTaKEH, HaYMHAasi co BToporo. Haiitu
BEPOSTHOCTH CJIEAYIOIIUX COOBITUN: A — BCE MAacCaXUPBI BHIMAYT HA YETBEPTOM 3Taxe; B—Bce
[IaCCa’KUPBI BBIMIYT OJJHOBPEMEHHO (HA OJHOM U TOM K€ 3Taxe); C—Bce maccakupbl BHIIYT Ha
Pa3HbIX ATaXKaX.

7. 3aBoj M3rOTOBJISET U3JENINA, KAXI0€ U3 KOTOPBIX JOJKHO IOJIBEPrarbCs YEThIpeM
BUJaM HcrbITaHui. [lepBoe ncnpiTanne u3aenue MpoXoauT OJaromoryqyHo ¢ BeposiTHOCTHIO 0,9;
BTOpoe— ¢ BeposATHOCTHIO 0,95; TpeTrbe — ¢ BeposATHOCTHIO (0,8 M 4eTBEPTOE — C BEPOSTHOCTHIO
0,85. Haiitu BepoSTHOCTH TOrO, YTO H3JEIHE MpoiaeT OsaromnonydyHo: 4 — BCEe YEThIpe
UCIBITaHUS; B—poBHO JBa ucHbITaHusi (U3 4eThlpex); C—He MeHee JBYX HCHbITaHUN (U3
YEThIPEX).

[IpencraBnenue dokrada 6 hopme npezenmayuu Ha TEMY:

1. Bo03MOXHOCTH HCNONB30BAHUS MOHSATHI TEOPUU BEPOSTHOCTEH B SKOHOMUYECKUX
UCCIIEIOBAaHUSAX M SKOHOMHYECKHMX pacueTaX U B Npo(ecCHOHAIbHOU NEeSATeNIbHOCTH chepsl
yIpaBieHUs IEPCOHAIOM.

2. IlpumeHneHme pemieHHUs U MIPUMEPOB 3a1ad (TEOPUN BEPOSITHOCTEH) B UCCIIETOBAHHIX
U SKOHOMMYECKHX pacyeTax U B MNPOPEecCHOHANBHON MAESTeNbHOCTH CQepbl YIpaBlIeHUs
MIEPCOHAJIOM.

3. Bo3MoOXHOCTH TTpUHHMATH OOOCHOBAaHHBIE KOHOMUYECKHE PEIICHUS B Pa3THYHBIX
00JacTsIX KUZHEIEATEIIbHOCTH HAa OCHOBE TEOPUU BEPOSTHOCTEH MPH PEIICHUH MPAKTUUYECKUX U
HCCIIeIOBATENIbCKUX 3a/au B chepe ynpaBlieHUs IEPCOHATIOM.

4. BO3MOXHOCTM TNpPUMEHEHHUS OCHOB (YHKIMOHAJBHOTO ammapara ¥ TEOpHH
BEPOSITHOCTEH Ul TIOCTAaHOBKM M pPELICHMs 3a7ad aHaiu3a B cepe yrnpaBieHHs] MEPCOHAIOM,
KOJIMYECTBEHHOT0 M Ka4yeCTBEHHOIO aHajin3a MHGOpMAalWU TMPH HPUHATUU YIPaBICHYECKUX
penieHui ¥ NOCTPOEHUHU MOJIENIEH, OTIOCPEAYIOIIUX YIIPABICHUE TEPCOHAIOM.

5. Bo03MOXHOCTH NpUMEHEHUS] OCHOB TEOPHUHM BEPOSITHOCTEH ISl NMOCTAaHOBKH U
peuieHus 3ajady  aHainu3a B cdepe yNpaBICHHS MEPCOHAIOM, KOJWYECTBEHHOTO U
KaueCTBEHHOr0 aHaiu3a HHGOpMAIlMU MpPU MPUHATHU YNPABICHUECKUX pEIICHUH U
MIOCTPOEHUHU MOJENEH, ONIOCPEAYIOIUX YIIPABICHUE IEPCOHAIIOM .

Pa3nen 5. OcHOBBLI MATEeMATHYECKOM CTATHCTUKHU

Llenv 3amsmus: OCBOGHHE OCHOB MAaTE€MATHYECKOM CTATUCTHKH, OCYHIECTBIISAA MOWUCK,
KPUTHYECKHUI aHalIu3 U CUHTE3 MH(OPMAaLUU, MPUMEHSS CUCTEMHBIN MOJIXOM Ul PelIeHus Mo-
CTaBJICHHBIX 33]1a4 B cpepe yImpaBJICHUS TEPCOHATIOM.

Komnemenyusa: YK-1. CiocobeH oCylecTBIATh NOUCK, KPUTHUECKUM aHaIU3 U CUHTE3
uH(pOpMAaLIUY, TPUMEHSATh CUCTEMHBIH MOJAXO0/ Ui PEIIeHUs TOCTABIEHHBIX 3a/1a4.

Tun 3anusamus: IPAaKTUYECKOE 3aHATHE

@opma npogedeHus: YCTHBIN OTBET (B (opMe AUCKYCCHH), PEIICHHE MaTeMaTUYeCKUX
3a/1a4 U Keiic-3a/1a4, MpeACcTaBIeHHe I0KIaaa B (hopMe MPEe3eHTALMU Ha ONIPEICTICHHYIO TEMY.

OcHognas mema (1ubo npobrema) 01 006CYHcOeHus: UCIOIb30BaHNE OCHOB MaTeMaTH-
YEeCKOM CTATHUCTUKHU JIJIsl TOCTAHOBKH M pEILIeHUs 3ajjay aHajau3a B cdepe YNpaBJieHUs IepcoHa-
JIOM, KOJINYECTBEHHOTO M KauyeCTBEHHOIo aHajiu3a WHGOpMalMM MpPU MPUHATHH YIpaBiIeHYe-
CKUX PELICHUH U MOCTPOEHUH MOJEIIEH, OTIOCPENYIOIINX YIIPABJIECHNE IEPCOHATIOM U BO3MOKHO-
CTH TaKOI'O UCIOJIb30BaHUS.

Bonpocuwl ona 06cysrcoenus:

1. W310XHUTh OCHOBHBIE 3a/1a4l MAaTEMaTHUYECKON CTATUCTHUKH.

2. M3noxuTh OCHOBHBIE OTpeseieHus (TeHepaIbHas U BEIOOpPOYHAsi COBOKYITHOCTH, Ba-
PHUALIMOHHBIN Psijl, CTATUCTUYECKOE pacrpesieiieHne BEIOOPKH, MOJIMTOH U TUCTOIpaMMa).
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3. Uto Ha3pIBaeTCs BRIOOPOYHON CpeHE W BHIOOPOYHON Iucmepcueil CiydaiiHON Be-
JTUYUHBI?

4. Yto Ha3bIBaeTCs JOBEPUTEIHHOU BEPOSTHOCTHIO U JOBEPUTEIbHBIM HHTEPBATIOM?

5. JlaTp onpeneneHue cTaTUCTUYECKON TUIIOTESE.

6. M3noXuTh METOAMKY NMpUMEHEHUs Kputepus IIupcoHa Ui MpOBEPKU THUIIOTE3BI O
HOPMAJIbHOM pAaCHpPEICIICHUHN CIIy4YalHOW BEJIUYUHBI.

7. Jatb onpeneneHue u ¢hopMyIupOBaTh CBOWCTBA KOAPPHUIIMEHTA KOPPEISLIUH.

8. Matb ompeneneHue BHIOOPOYHOTO KOAPPHUIHEHTA KOPPEISALIUH.

9. 3ammcarp ypaBHEHHS MPSIMBIX PETPECCHH.

10. 3anmcare ypaBHEHUS! BBIOOPOYHBIX IPSIMBIX PErpECcCHH.

11. Jlatb ompenesieHne KOPPEISIIMOHHOTO OTHOIIEHHUA. OObSICHUTD €r0 BEPOSTHOCTHBIN
CMBICII.

12. OCHOBBI TEOPHH MAaTEMATHUYECKOW CTATUCTHKH.

13. TIpenMer u 3a7a9u MATEMATUYECKON CTATUCTHKH.

14. T'enepasibHas U BEIOOPOYHAS COBOKYITHOCTb.

15. Bapuanuonsslii psa.

16. Cratuctudeckoe pacrpeieicHIe BHIOOPKH.

17. TlonuroH u rucTorpamma.

18. CrarucTrueckue OleHKH MapaMeTpoB pactpeaeICHHUS.

19. Maremarndeckasi CTATUCTHKA.

20. OCHOBBI TEOPHH MAaTEMATHYECKON CTATHCTUKH.

21. CraTtuctudeckas mpoBepKa THITOTE3.

22. Kpurepwii cornacus [Tupcona.

23. DNeMEeHTBI TEOPHH KOPPEIISIIUH.

24. JluneitHas perpeccusi.

Mamemamuueckue 3a0auu

1. Cpennue exemecsUHbIE PACXO/Ibl HA MOKYNKY KaHUEISIPCKUX MPUHAUIEKHOCTEH [Tt
oTaenenus Oanka coctaBisroT 3000 py0., a cpenHee KBaJpaTUYHOE OTKIOHEHHE ATOW Clydai-
HOM BenuuuHBl HE mpeBblmaeT 750 py0o. OIEHUTh BEPOSTHOCTH TOTO, YTO PACXOIbI
Ha KaHUEISIPCKUE NPHUHAUIEKHOCTH B 000N Hayraj BbIOpAaHHBIM MecsI] He MpeBBICAT 6
000 py6., ucronw3ys: a) HepaBeHCTBO MapkoBa; 0) HepaBeHCTBO UeOblIméRa.

2. bank Beimaer kpeautsl no 1 miaH py6. cpokom Ha 1 roa. M3BecTHo, 4TO B cpenHeM
BEpOSITHOCTh HeBO3BpaTa kpeauta = 1 %. Kakylo NpoleHTHYIO CTaBKY JIOJDKEH YCTaHOBUTH
0aHK, 4YTOOBI B CpEeTHEM UMETh MPUOBLIL?

3. HeobxomuMo  u3yuuTh  pacmpeneneHue — pa3mepa  oOyBH,  IPOJAHHOMN
B UHTEPECYIOIIEM Mara3uHe, C 1eJIbl0 00eCeUUTh HYKHOE KOJUYECTBO OOYBH KaXKJOTO pazMe-
pa. [lonydensl cieayroiye JaHHBIE O pa3Mepe MPOJAaHHOM B Mara3uHe 3a CyTKH oOyBHU (KeH-
ckoi): 35, 35, 36, 36, ..., 42, 42. Bcero nponano 100 mtyk. Crenarb BBIBOIBI.

4. W3 renepanbHOH COBOKYITHOCTH M3BJIeUeHa BbIOOpKa 00bEMa 11 = 21;
x; 2 6 8 10 5

ng 3 4 6 8 21

TpeGyercs HaiiTu: 1) U MOCTPOUTH AIMIUPUUECKYIO (PYHKIIHIO pacmpeseneHus; 2) Bboo-

POYHOC CPCAHCC, KUCIIPABJICHHOC» CKO, BBI60pO‘IHYIO MOy U MCINAHY.

5. Tpebyercs npu ypoBHe 3Haummoctn & = 0,05 MIPOBEPUTH MO KPUTEPHUIO COTIIACHUS

HI/IpCOHa runoTe3y O HOpMaJIbHOM pacClpCACICHUN reHepaﬂLHOﬁ COBOKYITHOCTH, €CJIN N3BCCTHLI
r

OMIIUPUYICCKHUC I-IaCT(?TIJI n! N TCOPCTUUCCKUC YACTOThI ni :
n, | 8[10[18[27[17[11]9
n; [5]15[16]25]20 127

6. U3 reHepaﬂLHOﬁ COBOKYITHOCTH U3BJICHCHA BLI60pKa, MMpeaACTaBJICHHAA B BUAC pAla.
Tpe6yeTC$[ MMPOBCPUTH, COTIIACYHOTCS JIN BLI6OpOIIHLIe JIaHHBIE C THIIOTE30M O HOPMAJIbHOM pac-

MMpeACIICHUN CJ'Iy‘-I&fIHOfI BCIIMYNHBI X— C MMOMOLIBIO KPUTCPHA COTJIaACHA HI/IpCOHa Ipu ypOBHC
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3Haynmoctu & = 0-05, pa3duB OTpPE30K [Xmin; Xmax] na | MHTEPBAJIOB OJJMHAKOBOM /M-

l=1+3322-lgn

HBI. BGHHHHHy 'E paccuuTaTs 110 (bOpMy.]Ie CTemeeca
2,1[23[1,5]3,1]27[19][24]09]25] 11
1.3[29(23]3924(36[1,6(32|29]2
2,1(33]08[3,5[1.7]26[4,1[28][1,2[25
LI[24]1,5]32]27]1,5]37][19]3,1][4 |
41[29]2 [L1]o7[33]25[1,6][24[21] [32[1.6]07[26|13]|2 [3,7]29|4 |31
32(09]28[42[28[19[12]1,7][35[2 | |2.841[1,9]3,6[33/29]06]|15]1.2]|24
2,7[39[24[1.7[36[25[08[3.1[21[13] [1,1[35[1,6[24[39][27][25[1.9]2.6]3.2

Ketic-3a0auu

1. B crpaxoBoit komnanuu 10 ThiCc. kKTueHTOB. CTpaxoBOM B3HOC KaXJOT0 KIWEHTA CO-
crasisier 500 py0. BeposTHOCTh HACTYIUICHHSI CTPaXOBOIO Cllydasi paBHa (IO OIEHKaM JKCIep-
toB kommanuu) 0,005, a cTpaxoBasi BeIIIaTa IPH HACTYIUICHUH CTPAXOBOTO CIIydasl COCTABIISIET
50 TeIC. py0. a) OnpenenuTh, HAa KaKyl0 MPHOBUIE MOXKET PACCUUTHIBATH CTPAXOBasi KOMITAHUS
¢ BeposiTHOCTHIO 0,99. 0) OnpenenuTs MUHUMAJIbHBINA pa3Mep CTPaxOBOW MPEMUU, IIPU KOTOPOM
CTpaxoBasi KOMIIAaHUS MOJYYUT NPUObLIb, HE MEHBIIYIO 1 MIIH pyO., ¢ BeposTHOCTHIO 0,999.

2. Jlns ompeneneHHs CPEIHEro JI0X0Ja HAIOTOIUIATENBIIUKOB ropoJia HAJIIOTOBOW WH-
criekiuei Obla mpoBeaeHa mpoBepka 250 xuTeneit 3Toro ropoaa, 0TOOpaHHbBIX ciy4altHbIM 00-
pa3oM. OLEHUTHh BEPOSITHOCTh TOTO, YTO CPEAHUMN TOJIOBOM JOXOJ KUTEJIEH ropoaa OTKIOHUTCS
.

OT cpenHero apupmMeTHuIecKoro 250°T " romOBBIX JOXOIOB BBIOpaHHBIX 250 KuTeseil He
6onee yem 153 ma 1 000 py0., eciii U3BECTHO, UTO CpeJIHEE KBAPATUIHOE OTKIOHEHUE TOJ0BOTO
noxona He mpesbimaet 2 500 pyo.

3. [Ilo cratuctrdeckuM JaHHBIM B cpeqHeM 87 % HOBOPOXKIEHHBIX JTOKHUBAIOT
1o 50 net (1. . BeposiTHOCTH noxkutust 10 S0 et paBHa 0,87). C moMornisio HepaBeHCTBa YeObI-
méBa OLIGHUTh BEPOSITHOCTH TOTO, 4TO M3 1000 HOBOPOKIEHHBIX 01 (OTHOCUTEIbHAS YaCTOTA)
noxuBIIHX 710 50 51eT OyaeT oTInYaThCs OT BEPOSITHOCTH He Oosiee yem Ha 0,04 (1o Motyio).

4. IlpeanpunmuuBeiii Cemen CeMEHOBHY XOYET MPOBEPUTH HAAMKUCH HA PEKIAMHOM
O0aHHepe, KOTopasi I1acuT, 4To B JoTepee «CtomKupJloTo» moutu TpeTh BceX OUIIETOB BBIMT-
paiiHbie. YTOOBI peann3oBaTh CBOIO 33 lyMKY, OH MOMPOCHI N CBOUX Apy3ed Kynuthb 1o 10 Jo-
TepeiHbx OmnetoB. IlycTh Xi — YHCIO BBIMTPBIIIHBIX OUJIETOB Jpyra i U P — BEPOSATHOCTDH BbI-
urpslia ogHoro omnera. a) Kakoe pacrpenenenue umeet BennurHa Xi ? 0) 3anucarh QyHKIHIO
npasaonoaoous L(p) mis Beioopku X1 , ..., Xn . B) MeTOo10M MaKCHMAaJILHOTO MPaBA0IIOA00uS
HaWTH OUeHKy p. r) Halitn undopmanuro dumepa mis ogHoro HabmoneHnus i(p). n) byaer nm
OIICHKA IapameTpa p, MOJIy4eHHasl 10 METOAY MAaKCHUMAaJIbHOTO MpaBaonoaoous, 3¢p¢GeKTuBHON?
e) Haiitu oneHKy MakCHUMallbHOTO MPaBIONOJ00MS MAaTeMaTHYECKOrO OXKUIAHHS U TUCIEPCUU
BBIUTPAHHBIX [IPOU3BOJIBHBIM APYroM OmiIeToB. k) [lana peanuzanus ciydailHOW BBIOOPKU MATH
npyseit Cemena CemeHnoBrYa. YuCIO BBHIUTPHIIIHBIX OMIIETOB OKazanoch paBHO (3, 4, 0, 2, 6).
HaiiTi 3HaueHre TOYEUHOU OIICHKM BEPOSITHOCTH BBIMTpHIMIAa p. Kak BBl qyMaere, MOX0XKe JH
yTBEpPXKACHUE OPraHNU3aTOPOB HA MPaBIy?

[Ipencrasnenue doxnada 6 popme npeseHmayuy Ha TEMY:

1. BO3MOXHOCTP HUCHOJB30BAaHUS MOHSITUA OCHOB TEOPUHM  CTATHUCTHKU B
SKOHOMHYECKUX HCCIEAOBAHUAX M DJKOHOMHUYECKHX pacueTaXx U B MNpodecCHOHATbHON
JesITeNEHOCTH c(hephl yIpaBICHHs IEPCOHATIOM.

2. IlpumeHeHue pemieHHss W TPUMEPOB 3a1ay (OCHOB TEOPUU CTATUCTUKH) B
HCCIIEIOBAaHUSAX M DKOHOMHYECKHX pacueTaX U B NPO(ECCHOHATIbHOU NEeATENBHOCTH chepsl
yIpaBJICHHS IEPCOHATIOM.

3. Bo3MoxHOCTH MpUHUMATh 0OOCHOBAHHBIE YKOHOMHUYECKHE PEIICHUS B PA3IUYHBIX
007acTsIX >KU3HENESTEILHOCTH Ha OCHOBE TEOPUM CTATUCTHUKU MPU PEHICHUH MPAKTHUYECKUX U
HCCIIeIOBATENIbCKHX 3a/1a4 B chepe ynpaBlieHUs IEPCOHATIOM.

4. B03MOXXHOCTH MPHUMEHEHHUS OCHOB (PYHKIIMOHAIBHOTO ammapaTa U OCHOB TEOPHH
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CTaTUCTHKH IJIsi TOCTAaHOBKH W PELICHHs 33Jad aHalu3a B cdepe yIpaBlICHUS IMEPCOHATIOM,
KOJIMYECTBEHHOTO M Ka4yeCTBEHHOTO aHanu3a WHGOpMAIMU TMPHU TMPHHATUH YIPABICHYECKHX
pELIEHNUH U IOCTPOEHUU MOJIEIIEH, ONTOCPEAYIOLIUX YIIPABICHUE IEPCOHATIOM.

5. B03MOXHOCTM NpPUMEHEHUS OCHOB TEOPUU CTATUCTUKU JJis IIOCTAHOBKU U
pemieHus 3ajad  aHanusza B cdepe ympaBiIeHHUS IEPCOHAIOM, KOJUYECTBEHHOTO W
KaueCTBEHHOI'0 aHanmu3a HWH(pOpMAaIMU TPU NPUHATHH YHOPABICHUECKHUX PEIICHHH W
MIOCTPOECHUH MOJIEIEN, ONOCPENYIOIIHNX YyIPaBICHUE IEPCOHAIOM.

6.2. CamocTosiTe/IbHAsA padoTa 00y4aroumXxcs

Paznen 1. Jluneiinas anreopa
Buo pabomei: u3ydaenue TuTepaTypsl 1o TeMe, MOAr0oTOBKA K MPAKTHUYECKOMY 3aHATHIO.
Bonpocul ons noocomoexu k ouckyccuu:
UTo Ha3bIBaETCS MATPUIIEH — CTPOKOH (MaTpHUIIE - CTOJIOIOM)?
JlaTte onpeneneHue MaTpHilbl (B o01eM ciydae).
Uto Ha3bIBaETCS €AMHUYHON MaTpuIien?
[lepeuncnure OCHOBHBIE JIMHEHHBIE ONIEpAllN HAJl MAaTPULIAMHU.
W310UTh MPUHIIUTT YMHOKEHHUSI CTPOKH Ha CTOJIOETI.
N310UTh METOIMKY HAXOXKIACHUS IPOU3BEICHUS MATPHIL.
N310UTh METOIMKY BO3BEICHUSI MATPHIIBI B HATYPAIbHYIO CTEIICHb.
Uto Ha3bIBaeTCA ONMPEASTUTEIEM KBAIPATHON MATPHUILIBI?
N310%KNUTh METOANKY BBIYMCIIEHUS OTIPEIEIUTENEH 2-0T0 U 3-€ro MOPSIAKOB.
0. ChopmynupoBaTh TEOPEMY Pa3IOKEHUS OMPEIESITUTENIS IO CTPOKE (CTOIIOIY).
1. Kakue npeoOpazoBaHus MaTpUIl HA3bIBAIOTCS JIEMEHTAPHBIMU?
12. CdhopmynupoBaTh CBOWCTBA OMPEICITUTEIIS.
13. YTo Ha3bIBaeTCS PEIICHUEM CUCTEMbI JTMHEHHBIX YPAaBHCHHI ?
14. Tlepeuncnuth OCHOBHbIE HAUMEHOBAHMSI JIMHEHHBIX CUCTEM B 3aBUCHMOCTHU OT BUJA
[911(S317178
15. JlaTe ompenenenne oOpaTHON MaTPHIIBI.
16. /laTe ompeneneHue MUHOPY U anreOpandecKoMy JOTIOJTHEHHIO DJIEMEHTA OTpeIeiu-

REBOooo~NoO kWD E

TEJIS.

17. VI310XUTh METOUKY HaXOXJICHUST 00paTHOI MaTpuIlbl (2 crocoba).

18. 3amucarhk cucteMy ypaBHEHHI B MaTpU4HOH (hopme.

19. M3M0XHUTH aJITOPUTM pEIICHUS TNHEHHOW CUCTEMBI MATPUIHBIM METOJIOM.

20. Chopmynuposats Teopemy Kpamepa.

21. V3n0xuTh METOJMKY PEIICHUSI CHCTEMBI ypaBHeHUI MeToioM Kpamepa.

22. Jlatb ompeJielieHue paHra MaTPHIIBL.

23. V3n0XuTh METOJMKY HaXOXICHUS paHTa MaTPHIIBI.

24. Cdopmynupoats TeopeMy Kponekepa-Kanenmu.

25. M3noxuTh METOMKY HCCIIeIOBaHHS cUcTeMa MeToioM ["aycca.

26. V310UTh METOAMKY pelIeHHs] cUcCTeMbl MeTojaoM [aycca (mpsiMod M OOpaTHBIHM
X0).

3aoauu ons camocmoamenvrol pabomol

A=(—2 30 —4) B=( 3 -2 1 5)

1. JlaHbl MaTpHIIBI L =34 -2/ ~4 -1 -3 0/ Haitu wmarpuiy -2A

+3B.
2 34
‘2 -—4‘ cosa sina 5 —2 1.
2. Bsrumcnuts ompenenuten: a) 10 S1; @) |—sine cosal. gy I 23
§ Aa(l 2)’ =( 12 3].
3. Haiitu Marpuny C = AB, €CIIU: a) 0 —1 —-20 —1/:

A=(_2), B=( 9.
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a0 Y
\ 1)

4. Haiiti 06paTHyIO K MaTpuie
5. Pemuts CUCTEMY YpaBHEHUN MAaTpUYHBIM CrocoooM:
X+y-z=2 o1 -1 (2 (x)
[3_\,3_,0 .4:‘2 0 3. 8:‘[)‘. \:‘_r
1‘,__‘:3 (1 -1 o) \2) \_l
6. CrpykTypHas  Marpuma TOPTOBIM  TPeX  CTpaH 81> 52, 53 UMEeT  BHI:
/3 14 12
A={1/3 12 1/2|.
/3 /4 0) Hajitn cootHowwEeHME HallMOHAIBHBIX JTIOXOJOB CTpaH sl cOaTaHCUPOBAHHON
TOPrOBIIN.
(xy — 229 + 313 =0,
{ 2ry + 29 — x5 =1,
7. Pemuth cHCTeMy JTHHEHHBIX ypaBHeHHit: | 3#1 — 2~ 23 =0.

HaT.

Pa3nes 2. AHanuTu4eckasi reomeTpust
Buo pabomwi: u3ydenue TuTepaTypsl 1o TeMe, MOJArOoTOBKA K MPAKTHYECKOMY 3aHATHIO.
Bonpocul 0ns noocomoexu k ouckyccuu:

agrwdE

©ooN®

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

JlaTh onpeneneHue BEKTOpa.

Korga BeKTOpBI KOJUTMHEAPHBI, KOMILJIAaHAPHBI, PABHBI?

W310%NTh OCHOBHBIE CBOWMCTBA JIMHEWHBIX OIlEpalluii HaJl BEKTOpaMH.

UYTo Ha3pIBAaETCS NPOEKIMEN BEKTOpA HA OCh?

3anucath GOpMYIIbI U ONpEeNIeHUs] MPOEKIUI BEKTOpa Ha OCU CUCTEMBI KOOPIH-

Jlatb onpeneneHre CKaJsipHOro MPOU3BEIEHHUS BEKTOPOB.

[Tepeuncauth CBOKMCTBA CKAISIPHOTO TTPOU3BEACHUS.

3anucath GOpMyNy CKaJIIPHOTO MPOU3BEACHUS B KOOPIUHATHOU (opMme.

3anucath GopMyy ISl ONIpEeIeICHHs yIila MEXy BEKTOpaMH.

ChopmynupoBaTh yCI0BHE OPTOTOHAIBHOCTH BEKTOPOB.

Jlatb onpeienieHrs BEKTOPHOTO MIPOU3BEACHHUS ABYX BEKTOPOB.

Uemy paBHO BEKTOPHOE IPOU3BEICHIE OJHOUMEHHBIX U PAa3HOMMEHHBIX OPTOB?
3anucathk GOpMyNy BEKTOPHOTO MPOU3BEIACHUS B KOOPIUHATHON (opMme.

3anucate GopMyny JUIs ONpeAeIeHHs IIOMAIN MapajljieiorpaMma, TPeyrojJbHUKa.
Jlatb onpeienieHre CMEIIaHHOTO MPOU3BEICHHS TPEX BEKTOPOB.

3anucath (HOpMyNy CMEIIAaHHOTO MPOU3BEJCHHS B KOOPAUHATHOM hopMme.
JlexkapTOBBI U MOJIAPHBIE KOOPIUHATHI TOYKHU Ha MJIOCKOCTH.

3anucaTh o0lee ypaBHEHHUE MPSMOM.

3anucaTh HOPMAJILHOE YPaBHEHUE MPSMOM.

3anucath ypaBHEHHUE MPSMOI C YTIOBBIM KOA(D(HUITUEHTOM.

3anucaTh ypaBHEHUE NPSAMON B OTPE3Kax.

OOBACHUTH METOJIMKY MEepexoa OT 00IIEero ypaBHEHHUS K IPYTUM BHJIaM ypaBHEHHI.
3anucate GOpMYNBI OCHOBHBIX 33/la4 Ha MPSMYIO Ha IJIOCKOCTU (TOYKa Iepecede-

HUSA, YTOJI MCKAY IIPAMBIMHA, pACCTOSAHUC OT TOUYKH O HpHMOﬁ).

MBIX.

24,

25.
26.
217.
28.
29.
30.
31.

ChopmynupoBaTh MpPU3HAKH MAPAJUIETBHOCTH M MEPIEHIUKYISIPHOCTH IBYX MpSs-

3anucarh ypaBHEHHUSI OKPYKHOCTHU (KAaHOHMUYECKOE M CO CMEIIEHHBIM IIEHTPOM).
3anucarh ypaBHEHHUs AIUIHAIICA (KAHOHMUYECKOE M CO CMEIIEHHBIM LIEHTPOM).
3anucarh ypaBHEHUs THIIEpO0JIbl (KAHOHUYECKOE U CO CMELIEHHBIM LIEHTPOM).
3anucarh ypaBHEHUs apabosibl (KAHOHMYECKOE M CO CMEIIEHHBIM IIEHTPOM).
VYka3aTh XapaKTe€pHbIe JMHUU U TOUKH KPUBBIX BTOPOTO MOPSIKA.

OOBACHUTD METOJMKY IMMOCTPOCHHUS AIUIUIICA, TUIIEPOOIIBI U TapaldoJIbL.

UTo Ha3pIBAETCS HAIIPABJISIFOIIMM BEKTOPOM MIPSIMOI B IPOCTPAHCTBE?
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32. 3amucaTh ¥ IPOKOMMEHTHPOBATH KAHOHUYECKUE YPAaBHEHHUS TPSIMOH.
33. 3amucaTh ¥ IPOKOMMEHTHPOBATH apaMETPHUECKUE YPABHEHHS TIPSIMOH.
34. ChopmynupoBaTh YCIOBHS MApAJUICIBHOCTU U MEPIIEHAUKYISIPHOCTH MPSMBIX.
35. 3anucath 1 OOBSICHUTH pa3IMYHbIC BAPUAHTHI OOLIMX YpaBHEHHH MJIOCKOCTH.
36. 3amucaTh U IPOKOMMEHTHPOBATH YPaBHEHUE TNIOCKOCTH B OTpE3Kax.
37. 3amucaTh U MPOKOMMEHTHUPOBATh YpaBHEHHUE IUIOCKOCTU C YIIIOBBIM KOA(PHUIIHEH-
TOM.
38. UYto HazbIBaeTCs HOPMAIBHBIM BEKTOPOM IJIOCKOCTH?
39. IlpuBectH mpuMepsl B3aMMHOTO PACIOJOXKEHHS JIBYX IUIOCKOCTEH B MPOCTPAHCTBE
(mepecedeHune, MapauIeIbHOCTh, IEPICHIUKYISIPHOCTD, YOI MEXKIY ITIOCKOCTSIMH).
40. CdopmynupoBaTh YCIOBHE MMAPATIICITBHOCTH IPSIMON U TNIOCKOCTH B IPOCTPAHCTBE.
41. CdopmynupoBaTh YCIOBHUE, KOTa MPsMast JISKUT B TUIOCKOCTH.
42. 3ammcaTh ypaBHEHUS OCHOBHBIX IMOBEPXHOCTEW BTOPOTO TMOPSIKA, H300pa3UTh CXe-
MaTtu4HO (cdepa, VIUIICOUT, TUTIEPOOSIOU I, TapadOIOUI, IUINHIPHUIECKUE TTOBEPXHOCTH).
3aoauu ons camocmosmenvHou pabomol
::(2; -1;,-2)mu ;=(8; -4,0).
1. JlaHbl BEKTOpPHI
-
L > d
c=2aund=b-a; c
Haiitu: a)BekTopbl - O)AnuHBI BEKTOPOB U ; B) CKaJSIPHBIN KBajpar
- - -
d <, dy (c,d)
BEKTOpa  ; T') CKaJSIPHOE NIPOM3BEICHUE BEKTOPOB T)YTOJI MEXy BEKTOpaMHU
2. TIlycts ABCD — mapamnenorpamm. M u N — cepenunsl ero cropoH (puc. 2.10). Pa3z-
—_—

- — =% —
JIOXKHUTh BEKTOP DC Bextopamu @ = AM b= AN.

Puc. 2.10
3. HaiiTn ckagspHBIC TNIpOM3BENCHMS BeKTopop M=#—3% y + ecim
_
- - - — I
lal=1,1b1=2, (a, b)= 75

4. JlaHbl BepIIMHBI TPEYTOJbHUKA! A(_5=3)° B(_4’_6)= C((},Q).
ypaBHeHHe Meauanbl AM , 0) BeicoTel AH , B) HaiiTu yron mexxny AM u AH.

5. Hamucatp ypaBHEHUE IJIOCKOCTH, POXOISIIeH yepes TOUYKH
4(1,2,-3), B(0,1,-1), C(7,-3,5).

6. CocraBuTh ypaBHEHHE NPSIMOM, Mpoxoismield yepe3 Touky (—8; 1) mapaisienbHO
npsimoit 2x —y + 7 =0.

7. Haiitu 06beM TeTpaszapa, 3agannoro Bepmudamu A (2; —1; 0), B (5; 5; 3), C(3; 2; —
2),D (4; 1, 2).

8. JHoxkazatse, uro Touku 4 (0; 1; 2), B (-2; 0; 1), C (-1; 5; 8), D (1, 6, 11) nexar B oa-
HOW IUIOCKOCTH.

Harmmucarp: a)

9. Haiiti yron My miockocTamu %1 2X+4y+5=0. 1 a,: 2x—y+2z=0.
10. Hammcarp ypaBHEHHUE JMHUU LIEHTPOB OKpY>KHOCTEH
X4y =5x=0mu X’ +2x+y +y=1.
11. Hamucatb ypaBHEHHE OKPYKHOCTH, eciii Touku A (—1; 4) u B (3; 2) sBnstoTcs KOH-
LIaMH €ro AuameTpa.
12. HaiiTi 1eHTp ¥ paauyc OKpYXKHOCTH x° + )2 + 4x — 6y — 23 = 0.
xT oy

13. Haiitu skcuentpucuter smumnca 16 25
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14. HaiiTu KOOpIMHATHI IIEHTPa W HaNMCaTh YpPaBHEHHs AacCHMIITOT TUIepOo-
9x” =16y +90x+32y -367=0.

JIbI
15. CocraBuTh KAHOHHYECKOE YPAaBHEHHUE 3JUIUIICA, MPOXOIAIIETo Yepe3 Touku M1 (3; 2)
2 V@)
4, 2 ¥ <
u M- ( 3/, ecnm ero (okychl JiexkaT Ha oc OX CHMMETPHYHO HadaTy KOOPJAMHAT.
16. YcraHOBHTH, uTO ypaBHeHHs 16x°— 9)?— 64x —54y —161 = 0 ompenenser

runep6oiry. HaiiTu ee ieHTp U oTyoCH.
17. IlpuBecTu ypaBHEHHE BTOPOIO MOPsIKa K KAHOHUYECKOMY BHUY, Ha3BaTh U MOCTPO-

UTh KPUBYIO: 12’ +y* + 8z —dy +4 = 0.

Pa3nea 3. OcHOBBI MATEMATHYECKOTO aHAIHN3A

Tema 3.1. BBenenune B anaus

Buo pabomwi: n3ydeHne TUTEpaTypHI 10 TEME, TIOJITOTOBKA K MPAKTUICCKOMY 3aHSITHIO.
Bonpocul ons noocomoexu k ouckyccuu:

Yucnossie MHOKecTBA. Omiepaliny HaJl MHOYKECTBAMM.

MHO0K€eCTBO KOMIUIEKCHBIX yucel. Omneparuu ¢ KOMIDICKCHBIMH YHCIIaMHU.

JlaTh onpeneneHne TOYHbIX TPAHEN MHOKECTBA.

Jatb onpenenenre QyHKIMN KaKk OTOOPaKEHUSI MHOXECTB.

N3n0xuth crnocoObl 3ajaHus PYHKIINU.

N31105KUTh METOTMKY HaXOXK/ICHHUS 00JIACTH ONpeeCHHs (PYHKIINH.

N310xuTh OCHOBHBIE CBOMCTBA (DYHKIIHH.

CdhopmynupoBath nonsatue oOparumoit pynkuuu. [Ipusectu npumepsl.

O6ocHoBaTh yTBEepkAeHNE «MOHOTOHHAs (PYHKIHS HE MOXKET OBITh MEPUOTUIHON.
CnpasennuBo nu yrBepxacHue «llepuoananas GyHKINSA MOKET ObITh MOHOTOHHO?

10. TlepeuucnuTh mpocTerIue AIeMEHTapHbIE (YHKITUH.

11. TloctpouTh rpaduKu TPOCTEHIITNX FITEMEHTAPHBIX (YHKITUH.

12. Yto Ha3wpIBaeTCs CIOXKHOU (yHKITHEH?

13. Kak naspiBaercst pyHkums HarypambHOro aprymenta? Kak BeITIAmuT rpadux 3Toit
byaKIANA?

14. OOBACHUTH TEXHOJIOTHIO MMOCTPOCHUSI rpadrKa PYHKITUU METOJIOM CIIOKCHUS.

15. Kakoe BimsHME OKa3bIBae€T Ha TOBeAcHHE Tpaduka (YHKIIMM H3MCHEHHE 3HaKa
(BO3BEEHUH apTyMEHTa B HATYypaJIbHYIO CTENEHb, MpUOaBIEHUE K apryMEHTY OTPHUIATEILHOTO
4KClia) B aHATMTUYECKOM IPEICTaBICHUN ITON (YHKIUH.

16. TlpuBecTH OCHOBHYIO KiIacCU(PHUKAIIUIO (PYHKITUH.

17. TlpuBectu npumepbl QYHKUUN, 3aJaHHBIX HEIBHO U ITApaMETPUUECKU.

18. TlpuBectn npumepsl TpadukoB (GYHKIUH W3 SKOHOMHKH ((PH3MKH), ommMcaTh HX
CBOMCTBA.

19. Jlate ompeneneHue mpeena YuclIoBOM MoCie0BaTeIbHOCTH.

20. [lats onpenenenue npeaena GyHKIUU B OECKOHEYHOCTH U B TOUKE.

21. Jlath ompeneneHre OAHOCTOPOHHETO Mpenena PyHKINHU B TOUKE.

22. ]lath onpeneneHre OECKOHEYHO MaION QPyHKIUU.

23. M3n0XuTh cBOKCTBA OECKOHEYHO MaNbIX (DYHKIUI.

24. ]lath onpeneneHre OECKOHEUHO OOJIBIION (PYHKINH.

25. ChopmynupoBaTb TEOPEMY O CBSI3U OECKOHEUHO MaJbIX M OECKOHEYHO OOJIBIINX
(b yHKIIHIA.

26. CdhopmynupoBaTh OCHOBHBIE TEOPEMBI O Mpeaeax.

27. V3n0oXuTh MPU3HAKU CYLIECTBOBAHUS Mpeena.

28. M3noxuTh TEOpEMY O IIEPBOM 3aMedaTeIbHOM IpeJieNe, yKa3aTh €€ CIeICTBHUS.

29. M3noxuTh TEOPEMYy O BTOPOM 3aMeuaTeIbHOM Tpefielie, yKa3aTh €€ CIeICTBUS.

30. Kaxkas ¢yHKIMS Ha3bIBAETCS HEMIPEPHIBHOM B TOUKE, €€ CBOMCTBA.

31. M3noxuth cBOMcTBA (DYHKIIHIA, HEIPEPHIBHBIX HA OTPE3KE.

CoNoR~LWNE
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32. IlpuBecTH KIacCH(PHUKALNIO TOUEK Pa3phIBa.
33. N306pa3uth rpaduuecku GyHKIIUN, UIMEIOIINE PA3PbIBbI PA3IMYHbBIX THIIOB.
3adauu ons camocmosmenvHol pabomol

o0’ —7n* +3n—4 . x+9-3 Mm(5x — I3x 5 5).

1. Beiuucnute  mpenen: lim li y *¥2 ,
o 3n* —12n x50 X
lim x4 ] fim x2—b5x4 6 lim x2 lim cos 5x — cos 3x .
x> 2x—1 x»3  x2—9 L x2 x—2 x50 x2 ,
lim (x—i' tg x. X — oy — 1 \I—5* ,
z) lim Y TFsin 2.  lim (_"_T_.) . 1im (cos 2x) 5?3
L lim T+ lim (5 ltm (cos 29 |

Tema 3.2. OcHoBbI TU(pepeHIUATBHOT0 HCHUCTEHUS

Buo pabomei: u3ydaenue TuTepaTypsl 1o TeMe, MOr0TOBKA K MPAKTHYECKOMY 3aHATHIO.

Bonpocwl 05 noocomosku k ouckyccuu:

1. Jarb onpenenenre npon3BoJHON (QYHKIIMKM OJJHOW HE3aBUCUMO epEeMEHHOM.

2. Kakas ¢pyHkums HazpiBaercs auddepeHnupyeMoi Ha IpoMexyTke?

3. HW3noxuth reomeTpruecKuii, pu3ndeckuii 1 3JKOHOMUYECKUN CMBICI IPOU3BOTHOM.

4. Moxer nu (QyHKOUS, HEOpepbiBHas B TOYKe, ObITh B JTOH TOYKE HE
middepenunpyema?

5. Jlate onpenenenne nuddepennrana GyHKIHH 0THON HE3aBHCUMOU MTEPEMEHHOM.

6. M3moxuTh U 3amucaTh OCHOBHBIE MTpaBHia TUGGepeHIIMPOBAHNS.

7. 3anucarb TaONUIly TPOU3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIHH.

8. 3ammcarp TmpaBWIO HaxoXAeHUs auddepeHnHaTa CyMMbBI  (IIPOW3BEACHUS,
YaCTHOTO).

9. Omnucarh TEXHOJIOTHIO TPUOIMKEHHBIX BEHIYUCICHUH ¢ TOMOIIIBIO AuddepeHiaia.

10. ChopmynupoBaTh mpaBuia tudepeHITnpOBaHUS CIIOKHOW U HESIBHOW (PYHKITHIA.

11. ChopmynupoBats  mpaBuiio  auddepeHIupoBaHus  (QYHKIHH,  33aJaHHOU
MapamMeTpUIECKH.

12. Onucath TEXHOJOTHIO HAxXOXIEHUS MPOU3BOJHOM  CTEMEHHO-TTOKA3aTEIhbHOM
byHKINA.

13. CdopmynupoBaTh npaBuiia HaX0KICHUS MPOU3BOIHBIX BBICIIETO MOPSIKA.

14. TlpuBecTtu npuMepsbl QYHKIUN, HE UMEIOIIHUX MPOU3BOIHYIO B TOUKE.

15. YTo moHMMAIOT 1Mo 6ECKOHEYHOU MTPOU3BOHOM?

16. CdhopmynupoBaTh OCHOBHBIC T€OpeMbl AU(HEepeHIINATLHOTO UCUUCICHUS (TEOPEMBbI
0 CpeIHEM).

17. Cdopmynuposats npasuiio Jlonurans. [IpuBecT npumepsl €ro NpUMEHEHHUS.

18. 3ammcare popmyny Teiinopa.

19. IIpuBecTu paznoxeHus MeMeHTapHbIX QYHKIHH 110 hopmyne MaknopeHa.

20. [laTh onpeneneHus MOHATUSAM BO3pacTaHUs U YObIBAHUS (DYHKIUH.

21. CdhopmynupoBath TeOpEeMbI 00 YCIOBUSAX BO3pACTaHUsI U yObIBAaHUS (DYyHKIIMH.

22. ]lath onpeneneHue 3KkcTpeMyMa (QyHKITUH.

23. ChopmynupoBarb HEOOXOJAWMBIE M JIOCTaTOYHBIE YCIOBUS CYHIECTBOBaHUS
SKCTpeMyMa (QYHKIUH.

24. OOBSCHUTH MOHATUE «HAUOOJIbIIIEE U HAMMEHbIIIee 3HaUeHNEe (DYHKIIMH Ha OTPE3KeN.

25. Jlath ompejiesieHUe BBITYKIOCTH (PYHKIIUH.

26. Yto HazpIBaeTcs TOUKOIO nepernda GyHkuun?

27. ChopMmynupoBaTh YCIOBHS BBINYKJIOCTH (DYHKIIUHU, YCIOBUS CYHIECTBOBAHHS TOYEK
neperuoa.

28. Jlatb ompejiesieHue aCUMITOTaM rpaduka QyHKIHH.

29. OtbicKaHUe aCUMNTOT rpaduka GyHKIUH.

30. C momomIpl0 TOHATUH TpHUpalieHne, MnpousBoaHas, auddepeHIran 1aTh
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OTIpe/ieICHUE CPEIHEH CKOPOCTH BpallleHHs, MTHOBEHHONW CKOPOCTH BPAICHHUS, JIACTUYHOCTH
cripoca 1o LeHe, MPEIeIbHBIX H3/ICPKEK TPOU3BOICTBA.
3adauu ons camocmosmenvHol pabomol

1. Boranciuts nipoussoymyo: Y = x-log,’(tg3x).

2. Haiiti npousBoHy0 GpyHKIUM: y= sin 3x.,

3. Berancuts Y"(0), ecu y =X

4.

X+1
2
2.eX*

Haiitu npousBoaHyo QpyHKIMU OHON nepeMeHHo#. Mcrnonb3ys npaBuia BbIYHCIIE-

HHUA ITPOU3BOJHBIX U Ta6JII/IIIy IMPOU3BOJHBIX 3JICMCHTAPHBIX q)YHKIII/If/i

1) y =263 x¥ —7tg2x, 2) y=e4*arccos3x, 3) y =

ctgbx
2x*

5. Haiitu Touku nepernda, IpoOMEXKYTKH BBIIYKJIOCTH M BOTHYTOCTH rpaduka (yHKIHH

2x?
1+x

6.
4x

f(x) =

y=

2

Haiitn nHaumOonblllee M HauMeHblllee 3HAYEHUS (YHKIMHA Ha 3a/JaHHBIX OTpe3Kax

oo 42

Tema 3.3. OCHOBBI HHTErPAJILHOI0 HCYUCICHHUS

Buo pabomui: n3ydeHne nuTepaTypsl M0 TeMe, MTOJAr0TOBKA K MPAKTHIECKOMY 3aHITHIO.

Bonpocwt ons noocomosku k ouckyccuu.

ogakrwdE

Mep.
7.
8.
MIPUMEPHI.
9.

Jlatb onpenenenue nepBooopazHo.

Jlatb onpeneneHre HeonpeAeIeHHOTO HHTErpaia U 3arucaTh €ro BbIpayKeHUe.
CdopmynupoBaTh U 3aCaTh OCHOBHBIE CBOWCTBA HEOINPEAEICHHOIO HHTETrpaa.
Kakue MeTopl IpUMEHSIOTCS TPU HAXO0XKJICHUH HEOTPEIeIEHHBIX HHTETPaJIOB?
OOBACHUTH OCHOBHBIE METO/Ibl HHTETPUPOBAHMUSI, TPUBECTU ITPUMEPHI.

OOBACHUTH METOJ] UHTEIPUPOBAHUSA TI0 YaCTAM, 3amucath GopMyiny, IPUBECTU MPHU-

OOBACHUTH METOJT IOJICTAHOBKH, IPUBECTH MPUMED.
Jlatb onpeneneHne NpaBUILHOW U HEMPABUILHON pallMOHaIbHBIX ApoOei, MPUBECTH

Ha xakue cocraBmstomue mnpeoOpa3yeTcsi HempaBWIIbHAs pallMOHANbHAs JpOOb?

[IpuBectu npumep.

10.
11.
12.
13.

Ia.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

3anucaTh 4eThIpe BUA MPOCTEHIINX JpOOEH pariMOHATBHBIX (PYHKITHIA.

N31m0uUTh anroputM MHTETPUPOBAHUS PALlMOHAIBHBIX ()YHKIIHHA.

OOBACHUTH coJiep’KaHne CI0c00a BEIYHUCIICHHS HEOMIPEIETICHHBIX KO (UIIMEHTOB.
BoinonHuTe HHTErpUpOBaHKUE MpOCTeliel Apodu mepBoro (BTOPOro, TPEThEro) BU-

N310%uTh c10coObl HHTETPUPOBAHUS TPUTOHOMETPUUECKUX (YHKLIUH.

N310%uUTh ci0coObl UHTETPUPOBAHUS PACCMOTPEHHBIX UPPALIMOHATIBHBIX (QYHKLIUH.
Uro Ha3bIBaeTCA ONpeIeIEHHBIM HHTErPAIOM U Kak OH 0003Hauaercs?

KakoB reomeTpu4ecKkuii CMbICI OIIPEEIIEHHOTO UHTEerpaia?

CdhopMmynrpoBaTh OCHOBHBIE CBOMCTBA ONPE/IECICHHOIO HHTETpaa.

Hanwucate 1 npountath popmyny Hetotona-JIeliouuna.

N310%UTh OCHOBHBIE CTIOCOOBI BBIYMCIICHUS ONIPEeICHHBIX HHTETPAJIOB.
Hanwucate ¢hopMyIibl Ui BBIYMCIEHUS IUIOLIAU MJIOCKON KPUBOJIMHEHHOM Tpamnenuu
Hanwucates ¢popmyiy Ui BBIYUCIEHUS IIMHBI TYTH MJI0CKOH KPUBOM.

Hanwucate ¢popmyiny Ui BEIYKCIEHUS 00beMa Tella BpallleHusl.

Hanwucates ¢opmyiy Ui BEIYMCIEHUS TUIOLIAU TTOBEPXHOCTH BpAILlEHUSL.

Kakue onpenenenHble HHTErpajbl HA3bIBAIOTCA HECOOCTBEHHBIMU?
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26. Jlath ompeneneHue HECOOCTBEHHOTO MHTETpalia ¢ OECKOHEUHBIMH IPEIeIaMi HHTE-
TPUPOBAHWSL.

27. Jlath ompepneneHUe HECOOCTBEHHOTO MHTETpaia OT (PYHKIUU ¢ OECKOHEYHBIMH pa3-
pBIBaMH B 00JIACTH MHTETPUPOBAHHMSL.

28. M3n0XUTh METOJUKY BBIYMCICHUS HECOOCTBEHHBIX HHTETPAJIOB.

29. Kakue HecoOCTBEHHBIE WHTETPAJIbI HA3BIBAIOTCS CXOJSMIIMMUCS U KAaKUE PACcXOJisi-
mumucs?

3aoauu ons camocmosmenvHou pabomol

1. HaiiTu HeomnpeieeHHbIN UHTErpaj J‘ ?EX +1)d X
X(x —

dx ! v 13
jl— — + VvVl ) dr s hodx
— \/I‘ cos hrda

2. HaiitTu HeompenenE€HHbIE HMHTETPAIIBI xte : :

dx . . rEr
- / ctg rd e’ sine’dr / e rdx ] 1+ Vi + ldz
1 9 ‘f]f;ﬂ rdr . ' xdr
ctg xdr . n-r T - ll—r'L / (z® + 1) sin 3zdx / (22 + 3) In Sada . cosZ T

/ (x + 3)d (z+ 1)dx

Far+13 ) (22 +1)?

2 2 5

9
/ :132(3:}‘3 [ dr ; [ : o . ﬁdr—
_ J 4422 ) 22+ 3 J 1+

3. Buuuciute omnpeeieHHbIE MHTETPAIbl 0 , 0 , 2 y 4 )
1

s

2
[;1: -cosx dx /;n -arctg x dr

0 1]
1

r]‘ dx
¥2 (e’ +1)
4. HccnenoBath Ha CXOAMMOCThH UHTETpas |

5. I/Iccnez[OBaTL Ha  aOCOJIIOTHYI0O W  YCJIOBHYIO  CXOAMMOCTb  HMHTETpajbl

J~ {h y J~ cosx

: N

Tema 3.4. [IndpdepennuanbHbie ypaBHeHUSI
Buo pabomei: n3ydenne nuTepaTypsl 1o TeMe, MOAr0TOBKa K MPAKTUYECKOMY 3aHSTHIO.
Bonpocwl 015 noocomosku k ouckyccuu:

Hatb onpenenenue nquddepenunansHoro ypasuenus (1Y) nepBoro nopsiaxa.
[TpuBectu mpumeps! 1Y B pa3nuyHbIX 00IaCTSIX HAYKH.
Kak npoBeputs pemienue auddepeHnnanbHOro ypaBHeHus?
Uto HazbiBaeTcs oOmuM pemrerrem JY?
N3noxute MeToauKy pemeHus 3agayu Komm.
3anucaTh OCHOBHBbIE BUABI /Y ¢ pa3faeneHHbIMU U pa3aestoIMMUCS IEPEMEHHBIMH,
W3JI0KUTh METOAMKY UX PELIEHUS.

7. Jlath ompeneneHue 0OIIMM U YaCTHBIM petieHusM J[Y mepBoro mopsaka.

8. Jlate ompeneneHue W H3I0KUTh METOAMKY pelieHus oaHopoaHoro 1Y mepsoro
nopsiKa

9. Jlate ompeneneHue W M3JIOKUTH METOAUKY pelleHus nuHeiHsx Y mnepBoro
nopsizika (mojactaHoBka bepuymnu u meron Jlarpanxka).

10. Jatb ompeneneHre U U3JI0KUTh METOIUKY pelieHus ypaBHeHUs bepH ymu.

ocogarwdE
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11. Jlatp omnpenesneHWe U U3JI0KUTb METOAMKY PpELIEHUS YPABHEHMM B IIOJIHBIX
g depeHnnanax.

12. Tlpusectu npumeps! /1Y Hepa3pemeHHbIX OTHOCUTEIBHO TPOU3BOIHOM.

13. M31m0kuTh OCHOBHBIC MOHATHS U onpesenieHus J[Y BBICIINX MOPSIKOB.

14. N3n0xuTh METOUKY HHTErpupoBanus /1Y, nonyckaronux NOHWKEHUE OPSIKA.

15. Jlate onpenenenue nuaeHOTO JY ¢ mepeMeHHBIMU KOADUITUCHTAMH.

16. 3anmcare omHOpogHOE W HeoaHopoxHoe 1Y BTOporo mopsiaka C IepeMEeHHBIMHU
KodureHTaMu, NX 00IIKe 1 YaCTHBIC PEHICHUS, 1aTh MTOSICHEHUSI.

17. 3anucare nuHeWHOE omHOpoAHOE JIY BhICIIEro TOpsiAKA C TOCTOSIHHBIMU
KodppuIreHTaMH.

18. M3n0XuTh METOAUKY MOJYYCHHS XapaKTEePUCTHUECKOTO YPABHEHHUS U €T0 KOPHEH.

19. 3anmcare BUA YACTHBIX W OOLIMX peHIEHWH JMHEHHOro ojHopoaHoro Y mms
Pa3IMYHbIX KOPHEN XapaKTepUCTUYECKOTO YpaBHEHUS.

20. Jlate ompenerneHWe JUHEHHOMY HeogHOopomHoMmy JIY  BeIcIiero mopsaka c
MOCTOSIHHBIMU KO3 (UIIMEeHTaMU, 3al1caTh 3TO ypaBHEHUE.

21. ChopmynupoBaTh TeopeMy 00 0OO0IIEeM pEHIeHWH HEOAHOPOAHOTrOo JuHewHoro J[V,
3anucath olliee pelieHrne Takoro ypaBHEHU.

22. KakuMu JBYMS METOJAaMH MOXET OBITh ONPEAETICHO YacTHOE pelleHHe
HEOJHOPOAHOTO JHHeHHoTo Y ¢ nocTtostHHBIMU KO3 duirentamu?

23. Yro HaspiBaeTcs cuctemoi JY?

3aoauu ons camocmosmenvHol pabomol
1. Haiitu oOmee pemenue AuPQPepeHnanbHOrO YypaBHEHUS [E€PBOro MOpsaKa

P _ 2 2 | 2
Y =2’y W =yty - zy +3y==
2. TIpoMHTErpupOBaTh YPABHEHHE sinx-dy~y-lny-dx=0, y>0.
, e )
3. IIpouwHTerpupoBath ypaBHEHHE: FRTY =X
” ’ o
4 y +y-2y=0.

Haiitu o61iee perenue ypaBHEHHUS:

" +2y +5y=0.
Haiitu o61iee perieHre ypaBHEHUS: 4 X d

y'+9)"=0.

y vi-4y +4y=0.
Haiitu obliee peneHye ypaBHEHUS: - - -
Pennth nuddepeHnnaipHoe ypaBHEHHE ¢ TTOCTOSHHBIMU KOA((HIMEHTaMH BTOPOTO

' - a
nopsiika MeTooM bepHyiu (BBeieHHEM ABYX (QyHKIMiA) YV +2 +y=e "z +1 :

Haiitu ob6miee perenue ypaBHEHUS

oON o O

” 2 Ix
) 9y =(x? +1)e>.
9. Haiitu o01iee peliecHrue ypaBHCHHS: Yy (x 1
10. Haiit obmee peleHue JUHEHHOTO HEOIHOPOTHOTO ypaBHe-

g ¥ 2y +5y=2cosx.

11. TIpounrerpuposars audhepeHnnaIbHOE YpaBHEHUE y =6x+smx

12. Haiitn yactHoe pemieHue aupEpeHINaTIbHOIO ypaBHEHUs Y, yIOBIETBOpS-

— ’—
IOLLIEE YCIIOBUAM: yeloyae npu x = 1.
13. Haiitu o6mee pemenue auddepeHInanbHOr0 ypaBHEHHs, WIM pELIeHHe C
4 /

" 'SiIl T = Sil’l 23‘ y.FHS + yr: = yn — 1+ y:r?
3aJaHHBIMH HaYaJIbHBIMHU YCHOBI/IHMI/I y I I y y V .
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9.4

14. DnpacTHYHOCTH 0ObEMa BaJOBOM MPOAYKIIUU 0T 00BbEMA KaIUTAILHBIX BIOKEHUH

x 5 Ex(y)=£+l,x>0. 5
BbIpaxkaeTcsi (opMyIoit: :: Onpenenuth 3aBHCUMOCTh 00BbEMa BaJOBOM
I 6 i X x=9, y=e’.

POAYKIHH Y OT O0OBbEMaA KAlTUTAJIbHBIX BJIOKCHUU €CJIn Ipu
15. IlpenmnosoxuM, YTO pa3Mep MPEIIOKEHHUS CEIbCKOXO3SIIICTBEHHOIO MpPOIYKTa

s=2(t—l)+5p—4d—p,

g [- OM roqy ecTh (pPyHKIHS IICHBI B (-1 rony: di " a cmpoc Ha ATOT Hpo-
dj
o { -OM q=f+3p+—p.
IYKT siBIsieTCsl (DYHKIMEH [EHbI B JJAHHOM roay: dt - OnpenenuTh IIeHy paB-

HOBECHSI, T. €. KOT/Ia CITPOC PABEH MPEIIOKEHHUIO: S = (.
16. ITlpeamosoxum, 4TO TUHAMUYECKas (YHKIUS TMPEITIOKEHHUS TOBapa OMUCHIBACTCS
F[x, p,Q}L.@, dp

dt = dt -
3aBHCHMOCTBIO: Pr =X Py rae X, - 3amac ToBapa, A — - TeHICHIUS

(hopmMupoBaHUs IIEHBI, P, - 1I€HA TOBapa B JaHHBIM MOMEHT BpemeHH t. Tpelyercst onpenenuTsb
3aBUCHUMOCTbD IIEHBI OT KOJIMUECTBA TOBapa, €CJIM JUHAMUYeCcKass (YyHKIUS MPEAIOKEHUST TOBapa
OyJeT paBHA CKOPOCTH YBEJIMUEHHUS 3ariaca ToBapa.

{y.’ =3y,
17. Pemuts cuctemy 2 =N +2y,.

=

Jf’|’ ==V

18. Haiitu o0miee peleHne CHCTEMBI: {y 2 =N Yoy permats 3amady Ko (0;1:0).

Tema 3.5. Paabl
Buo pabomul: n3ydeHue JUTEPATYPHI IO TEME, OATOTOBKA K MMPAKTHYECKOMY 3aHSITHIO.
Bonpocwt ons noocomosku k ouckyccuu:

Jlatb onpeieneHre YucIoBOro psja.
Yto nmoHMMaeTcs moJ CyMMOM YMCIOBOTro psijga’?
[Ipu KakuX yCIOBUSIX YUCITIOBBIE PAJIBI CXOISATCS U PACXOAATCA?
ChopmynupoBaTh OCHOBHBIE CBOICTBA CXOISIINXCS YUCTIOBBIX PSIOB.
ChopmynupoBaTh pacCMOTPEHHBIE TPU3HAKU CXOJAUMOCTH YHCIOBBIX PSIIOB.
JlaTtb ompeienieHne 3HaKOYepeIyIOIIerocst YUCIOBOTo psja.
CdopmynupoBath npusHaK cxoauMocTu JleiOnura.
[Ipn KakuX yCIOBUSX YHCIOBOW ps SBJISIETCA CXOIALUIUMCS aOCOJIOTHO H
CXOASIILIUMCS YCIIOBHO?

9. CdopmynupoBarb u 3anucarh mnpuszHak Jlamambepa Ui 3HAKONEPEMEHHBIX
(3HAKOYEPEeIYIOUIUXCS) YUCTIOBBIX PSAJIOB.

10. datb ompeneneHue CTENEHHOTO psija.

11. Yro noHMMaeTcs MOJA CXOJUMOCTBIO CTENEHHBIX PSIJAOB B TOYKE, HHTEpBale,
obnactu?

12. Jlatp ompeneneHue U 3amucaTh (GopMynbl paamyca, WHTepBajia M o0nacTu
CXOJAMMOCTH CTETIEHHOTO PAJa.

13. Kakoii cTeneHHO# psii Ha3bIBaeTCs 000OIIEHHBIM?

14. 3anmcate BeIpaxxeHUs a7 panoB Telnopa u MakinopeHa.

15. TIpuBectu GopMyInbI s Pa3NOKEHH dIEeMEHTapHBIX PYHKIUN B psia MakiopeHa.

16. ChopmynupoBaTh 3amady BBIYUCIEHUS 3HAYeHUH (YHKIHH TOCPEACTBOM
cTemeHHbIX psaaoB. [IpuBectn mpumepsl. V3M0KUTh MOPSAIOK OLEHKH TOYHOCTH TOJY4YEHHOTO
pe3ynbrarta

17. Hamucats psan @ypee 1ia GyHKINU, 3aJaHHON HA OTPE3KE C TIEPUOJIOM.

18. Hamucatb popmyssl s onpeeneHust Ko3pGHUIMEHTOB 3TOro psja.

ONoGa~wWNE
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3adauu ons camocmosmenvHol pabomol

1. Haiitn B pocTenmIen dopme oOmmmii
2 4 6 3 8 15 24
a) t-+—+..;0) ———F+——-—
13 5 10 17 26

1 1 I

YJIeH psaaa:

1

2. Haiitu hopmymy utst oOmiero 4ieHa psjaa

+— +
23 Bl 4rS. 5.6

ey

CUMTAs], YTO KAXKIBIA €Tr0 MOCICAYIONINHN YICH OMPELISIETCS 110 TOMY K€ 3aKOHY, 10 KO-

TOpOMY 00pa30BaHbI 3aIMCAHHBIC YICHBI, U HAUTH €10 CYMMY.
i 4n+3
Sn=1

3. MHccnemoBarh cxoquMocTs psia  #=!

1 1 1
l 4+ +
2:3 3.32 n-3n-1

< 2n? +5

5. MHccnemoBaTh CXOUMOCTD psijia oot

4. MHccnenoBaTh CXOIUMOCTH psijia

1 2 n
a) —+—+...+—+...

=+
6. HccnemoBarh CXOQMMOCTD PSIJIOB: 2 2 2

JESIREE
7. McclnenoBaTh psi Ha CXOAUMOCTh: =181~ 2 1 4

= 3n’+2n-1 15

Z—=1+—+

8. Uccnenosats psAO Ha CXOIUMOCTD: n=l 2?1 —H +3n 92
11 (=1
l-—+—=+... +
9. Hccnenosath cXOouMOCTh paja 22 37 n2
10. I/Iccnez[OBaTL CXOJIUMOCTb psijia:
a)z ; 6) Zsm ‘.B)Z ntl \/_
r) i+£+4'7']O+...;n Z 1 .
2 26 2-6-10 “in(n+1)
oo 7#

11. MccnenoBaTh CXOAUMOCTB psija ~=010+7

13
|

bi07]
w (—1)" cos—
(G 3

(=" (l)l
0 ECEE 0 SO 5

12. HccnenoBaTh CXOIUMOCTD psja: n=l n?+1
E_l .4___§..+_(i..._ (_1 =l n+l -
13. UccaenoBath cxoguMocTs psiga 3 7 11 15 19 n—
14. Uccnenosarh SUITBI Ha a0CoJIFOTH CJIOBH CXOIUMOCTB:
p YIO Y Y10
= 3 27 83 243 w _ 2 L1025
Sl BB M, o e w2 a7 gy o2 1102
n=1 (2!1') 2 24 720 , =l An-—n—-1 2 13 32 , n= ] 4;1 -n+1 4 15 34
- n+2
{3 1,‘?
Ens“-l-(znzn) G+

15. Haiiti 06:1acTh CXOAMMOCTH psifa:

Tema 3.6. ®yHKINH HECKOJIbKHX NePeMEHHBIX

Buo pa60WIbl.' HU3YUCHHUC JIMTCPATYPHI IO TEME, IOATOTOBKA K MMPAKTUYCCKOMY 3aHATUIO.

Bonpocwl 013 noocomosxu k ouckyccuu:
1. OMII, ob6nacte omnpenencHuUs,
reOMETPUYECKUI CMBICIT.

JUHUU  YPOBHS;

2. Judpdepenuunan GMII. I'eomerpuueckuii cmbicia. CBoiicTBa.

3. IIpousBojaHas ClOKHOU (PYHKIIUU.
4. Tlpowu3BojaHas MO HANpaBJICHUIO.
5. KacarenbHast MI0CKOCTh U HOPMaJb K MOBEPXHOCTH.

YaCTHBIC

MIpOU3BOJAHBIC,
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6. Hesusie ¢ynkuuu F(x,y) = 0. JlocrarouHble yCIOBUS CYIICCTBOBAHMS.
[TponsBoHast HESIBHOM (DYHKIIHH.

7. Oxcrpemym ®MII. HeoOxoarMble U TOCTaTOYHBIE YCIOBUS CYILIECTBOBAHUSI.

3adauu ons camocmosmenvHol pabomol

1. Haifti YacTHBIE IPOM3BO/IHBIC IIEPBOTO HOPSAKA GYHKIHHE Z = X° + 2X+ Y2 —3

2. Tokasare, uro ¢yukuus Z=Y-In( — y2) YIOBJIETBOPSIET  ypaBHEHUIO

1a 1oz
X ox yoy y*
3. Haiitu skctpemymbl GyHKIME ABYX TepeMeHHbX Z = f (X, y).
a. 2=2x"+6xy°—30x-24y. 6. z=x>-y°.

f:él:-sc2 +1yz-9
E?Ef

Y o
AV

oxXoy

4. Haiitu rpaaueHT QyHKIUU

. 2
f=sinx—06x"y

5. HalitTu cMemanHy0 IpOU3BOIHYIO I QyHKIUU

Pa3nen 4. JiieMeHTbI TEOPHU BEPOSATHOCTEH

Buo pabomul.: i3ydeHue JATEPATYPHI IO TEME, IOATOTOBKA K MMPAKTHYECKOMY 3aHSITHIO.

Bonpocwt ons noocomosku k ouckyccuu.

1. Tlepeuucnutb OCHOBHbIE POPMYIIBI KOMOMHATOPHKH.

2. M3noXuTh METOIMKY pelIeHus] KOMOMHATOPHBIX 3a/ad.

3. JlaTte ompenenceHue CIy4aiHOTO COOBITHS.

4. JlaTb OCHOBHBIE OIIPENCJIICHUS, CBSI3aHHBIE C TIOHATHEM «CllydailHOe COOBITHE»
(mocToBEpHBIE U HEBO3MOYKHBIE COOBITHS, COBMECTHBIC 1 HECOBMECTHBIC. .. )

5. JlaTth Kiaccuueckoe M CTaTUCTUYECKOE OIpeleieHHs] BEPOATHOCTH CIIy4alHOTO
COOBITHSL.

6. JlaTh reomeTpuyeckoe onpeaesieHne BEPOATHOCTU CIIy4allHOTO COOBITHSL.

7. PaccMoTperb OCHOBHbIE TOHATHS UM (GOPMYJIbl HEMOCPEICTBEHHOTO MOJcCYeTa
BEPOSITHOCTH CITy4alfHOTO COOBITHSL.

8. CdopMynupoBaTh TEOPEMBI CIOKEHUS BEPOATHOCTEH, 3anmucarb (popMyIIb.

9. CdopmynupoBarb TeOpeMbl YMHOKEHUS BEPOATHOCTEH, 3anMcaTh (POPMYIIbI.

10. ChopmynupoBaTh U 3armucath GOpMyTy TEOPEMBI O MTOJTHOW BEPOSTHOCTH.

11. CdopmynupoBaTh u 3anucath popmyiny beiieca (Teopemy runores).

12. Kakwue ucnbITaHus Ha3bIBAIOTCS MOBTOPHBIMU HE3aBUCUMBIMU?

13. 3amucare Gpopmyny bepHymin 1 0OBACHUTH €€ BEpOSATHOCTHBIM CMBICIL.

14. 14.3anucate U 00biAcHUTH (Gopmyny Myaspa-Jlamiaca, UHTErpanbHyI0 (QOpPMYIy
Jlamaca.

15. 3anucare u 00bsAcHUTH hopMmynny GpyHkuuu Jlamnaca.

16. Jatb ompenenenus JUCKPETHOM U HEMIPEPhIBHOW CIIy4aliHOM BEIUYHHE.

17. CdopmynupoBaTh 3aKOHBI pacipeieieHus] AUCKPETHOM cTydaifHOW BETUYHHBI.

18. CdopmynupoBaTh 3aKOHBI pacripeiesieHus] HENPePbIBHOM ClTy4ailHOM BETUYHHEI.

19. 3anmcate HopMyIbI YUCIOBBIX XapaKTEPUCTUK AUCKPETHBIX CIIy4allHbIX BEJTHYMH.

20. 3anucatbh GOpPMYITBI YHUCTOBBIX XapAKTEPUCTUK HEMPEPHIBHBIX CIyJalHBIX BEIUYHH.

21. Jlate ompeneneHus U 3amucath GOpPMYJbl HadyaldbHBIX M LIEHTPAIbHBIX MOMEHTOB K-
ro MOpsAAKa CIy4anHO! BEJIUYHHBI.

22. ChopmynupoBaTh U 3anucaTb GOPMYJIbl OCHOBHBIX 3aKOHOB AUCKPETHON CiIydaiiHOM
BEITUYHHBI.

23. ChopmynupoBaTh U 3amucath (OpPMYyJabl OCHOBHBIX 3aKOHOB HENPEPHIBHOM
CIIy4aiiHOM BEJIUYMHBIL.

24. 3anucaTtb U OOBSICHUTH OCHOBHBIE (DOPMYJIBI HOPMAJIBHOTO 3aKOHA pacIpeeseHHs
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CIy4aliHOU BEJIMYHHBI.

25. 3anucarp ¢QopMyny IS BEPOSTHOCTH TONAJAHUS CIydallHOW  BEJIIMYUHBI,
pacripeielieHHOH 10 HOPMaJIbHOMY 3aKOHY, Ha 33JJaHHBII HHTEpPBaL

26. ChopmynnpoBaTh MPaBUIO TPEX CUTM.

27. VI3n0XUTh OCHOBHBIC MOHSTHS CHUCTEMBl JBYX CIyY4alHBIX BEIHYMH (3aKOHBI
pacripesiesieHus], YUCIOBBIE XapaKTEPUCTHKH).

28. M30XUTh OCHOBHBIC IMOHSATHS HOPMAJIBHOTO 3aKOHA pACHpeieiiCHUs CIydaiHON
BEJTMYHMHBI HA MJIOCKOCTH.

3aoauu ons camocmosmenvHou pabomol

1. B 0Gapabane peBosibBepa IIECTh THE3[, U3 KOTOPHIX B YETHIPE BJIOKEHBI MATPOHBI, a
IBa mycThie. bapabaH MpUBOAUTCS B IBMKCHUE, B PE3YJIhTATE YETO MPOTHB CTBOJIA OKA3BIBACTCS
OJHO W3 rHe3a. [locne 3Toro HaXMMaroT CITYCKOBOM KprO4YOK. Ecii rHe3/10 mycToe, TO BbICTpena
HE TPOUCXOAWT. HaliTh BEpOSTHOCTH TOTO, YTO B pE3yJbTaTe JBYX OIBITOB: a) BBICTpENA HE
MPOM30MAET; 0) MPOU30IIET ABa BBHICTPENA; B) MPOU30UIET XOTsI Obl OJIMH BBICTpPEIL.

2. B mudT aeBATHATAXHOTO JA0Ma BOIUIMA TPH YeioBeka. [IpearmoioxkuM, 94To KaK b
U3 HUX C PaBHOM BEPOSITHOCTbIO MOXET BBIMTH Ha JHOOOM U3 3Takeil, HayMHasi cO BTOPOTO.
Haiitn BEpOATHOCTH TOrO, Y4TO BCE MACCaXMPbl BBIMIYT HAa OJHOM 3TaXeE; YTO BCE MACCAKUPBI
BBIMIYT Ha Pa3HbIX dTa)ax.

3. BeposTHOCTB XOTS OBl OJHOTO TIOTIAJAHUS TIPH ABYX BhICTpenax paBHa 0,84. Haiitu:
a) HaWBEPOSTHEHIIee YKCIIO IMOMAJaHUui B CEpUU M3 CEMH BBICTPEJIOB H MOJAIBHYIO BEpOST-
HOCTB, 0) YTO BEpOSITHEE: TPH TOMAJAHHS MPH YETHIPEX BBICTpENIaX WM MISCTh IMOIAJaHMMA
IIpY BOCbMU?

4. 189. Crpenok A mopaxkaer MHIIEHbL ¢ BeposaTHOCTRIO 0,6 , cTpenok B — ¢ BeposITHO-
cteio 0,5 m crpenmox C — ¢ BeposTHOCThIO 0,4. CTpenku nand 3a1l 10 MUIIESHH W JIBE ITYJIH
nonagy B 1eib. Yto BeposTHee: monai cTpeaok C B MUILIEHb WM HET?

5. B smuke necsath cTaHAAapTHHIX AeTajel U maTh OpakoBaHHBIX. Hayran m3Bnekarorcs
Tpu netannu. KakoBel BEpPOATHOCTH TOTO, YTO CPEIW HHUX: a) OJHAa OpakoBaHHas; 0) nBe Opa-
KOBaHHBIX; B) XOTs OBl OJTHA CTaHJApTHAS?

6. HmeroTcs aBe mapTUU OJHOPOIHBIX neTtaneid. [lepsas maptus cocrout u3 12 nmera-
JIed, U3 KOTOPBIX TpU OpakoBaHHBIX. BTopas maptus coctouT u3 15 meraneit, u3 KOTOpBIX Ye-
ThIpe OpakoBaHHBIX. M3 TepBOM W W3 BTOpPOM MApTUX H3BIEKAIOT MO JBe aerand. Kakopa
BEPOSITHOCTH TOTO, YTO CPEN HUX HET OpaKOBaHHbBIX JeTasei?

7. B smuke 100 nmeraneir. M3 Hux 20 meraneil M3roTOBJICHBI NEpBBIM 3aBojoM, 80 —
BTOpbIM. IlepBrrii 3aBoa npousBoaut 90% xopommx meraneit, Bropoit — 80%. Haiitu BeposT-
HOCTb TOTO, YTO JBE U3BJICYCHHbIE HAayauy JIETaId OKAXYTCsI XOPOIIUMHU.

8. W3 ypHbI, copepikalieil Tpu OeNbIX U JBa YEPHBIX IIapa, MEPEeIoKeHbI J1Ba BBIHYTHIX
HayJgady Iiapa B ypHY, COJAEPXKAIyI0 4YeThlpe OeNbIX M 4YeThIpe YepHbIX Inapa. Haiitu Bepo-
STHOCTb BBIHYTh U3 BTOPOIl YpHBI O€TIbIii 1ap.

9. B xopoOke nexaT AEBITh TEHHUCHBIX MsYel, U3 KOTOPBIX II€CTh HOBBIX. [l mep-
BOM WIrpbl B3sUIM J[BA MsUa, KOTOpBIE MOCIE WIPbl BO3BpAaTWIM. [l BTOpPOH HIphl TaKkKe
B3SUIH JIBa MsTua, OKa3aBIlKecss HOBbIMU. KakoBa BepOATHOCTH TOTO, YTO JIsl IEPBOM UTPbI Opanu
JIBA CTapbIX Ms4a’?

10. [nga w3pmenuiii HEKOTOPOTO MPOM3BOJICTBA BEPOSTHOCTH YIAOBIETBOPATH CTaHIAPTY
paBua 0,96. Ilpemmaraercs ympoleHHAas CUCTeMa WCIBITAHWMA, [Jaolas IOJIOKUTEIbHBIHN
pe3ynbTaT ¢ BeposTtHocThio 0,98 nmis m3nenuil, yIoBIETBOPSIIOMIMX CTaHAAPTY, a Ui U3ACTUH,
KOTOpbIE HE YIOBJIETBOPSIIOT CTaHAAPTY, ¢ BepostHocThio 0,05. Kakas BeposSTHOCTH TOTO, UTO
W3JIeNHe, BhIIEPXKABIIIEe UCIIBITAHUE, YIOBIETBOPSIET CTAaHIAPTy?

11. 3apmana HempepbIBHAs ciaydaiiHas BenuurHa X CBOEH MJIOTHOCTHIO paclpeesieHus
BepositHocteit f(X). Tpebyetcs: onpenenuts k03QdUIMEHT 4; HAWTH QYHKIUIO PaCpeneICHUs
F(x); cxemarnuno noctpouts rpaduku ¢pyHkiui f(X) u F(X); BBIYMcInTh MaTeMaTH4ECKOE OXKH-
JaHWE W AUCTIEPCUIO X; ONPEeNIUTh BEPOSATHOCTh TOTO, YTO X IPUMET 3HaYCHHE U3 UHTEepBaa (4,

b).
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12. U3 16 notepelHbIX OMIICTOB BBIMIPHIIIHBIMH SBIISTIOTCS 5. KakoBa BEpOsSTHOCTH TO-
ro, uto cpeau 10 B3AThIX Haymauy OMJIETOB J1Ba OyIyT C BHIUTPHILIEM?

13. B nexe paboTarotr 6 Myx4uH U 4 >xeHumHbL. [lo TaGenbHBIM HOMEpaM OTOOpaHbI 7
yenoBeK. HaliTu BeposITHOCTh TOTO, YTO CPEeIM HUX 3 SKEHILUHBI.

14. CtyneHT pa3bICKMBaeT HY)KHYIO (JOPMYIy B TPeX CIpaBOYHHMKax. BeposiTHOCTH ToOTO,
910 3Ta (hopMysa COACPIKUTCS B IEPBOM ClipaBovHuKe, paBHa 0,8, Bo BTOpoM — 0,7, B TpeTbeM —
0,6. HaifT BepOoSITHOCTH TOTO, 4TO 3Ta (POpMYia €CTh XOTs OBl B IBYX U3 HUX.

15. Tpoe cTpenKoB CTPENSAIOT M0 OJHOM MHILIEHU. BeposTHOCTh Mmopa)keHus Lenu nep-
BbIM U3 HUX paBHa 0,8, BTopeim — 0,7, TpetbuMm — 0,9. HailTu BEpOSATHOCTH MOpaKEHUS IIEJIH
JBYMsI BBICTpEJIaMU IPU OJIHOM 3aJIIIe.

16. HaGupas Homep TenedoHna, abOHEHT 3a0blI MOCIETHIE TPU HHU(PHI, U TIOMHS JIUIIb,
9TO 3TW IHUQPBI Pa3IuYHbL, HaOpan ux Hayaady. HaiiTu BEpOSTHOCTH TOTO, YTO HAOpaHBI HYX-
HbIE TTU(DPHI.

17. HaiiTu BEepoSTHOCTH TOTO, YTO COObITHE A MpPON30iiieT HE MeHee 2 pa3 B 4 He3aBU-
CHUMBIX HCIBITAHUSAX, €CJIM BEPOSITHOCTh HACTYIUIEHUS COOBITHS A B OJIHOM HCHBITAHUHM paBHA
0,6.

18. Ha cOopky mocTymaroT JeTanu ¢ Tpex aBTomaroB. llepBrlii maer B cpemHem 98%
TOJIHBIX JieTajei, Bropou — 99%, a tperuii — 97%. Haiiti BeposITHOCTh momnajgaHusi Ha COOPKY
OpakoBaHHOU JETaJIU, €CJIM OHA BHIOpaHA CIIy4allHBIM 00pa3oM, a MPOU3BOAUTEILHOCTh aBTOMA-
TOB OJINHAKOBA.

19. B nByx SMMKax UMEIOTCS PaaroJIaMIIbl, B MEPBOM M3 HHUX 15 cTaHmapTHBIX U 2 C
O6pakoMm. Bo Bropom 10 cranmapTHbIX U oHa ¢ 6pakoM. W3 mepBoro smuka B3sTa Hayraj ojgHa
jJamna u nepesuokeHa Bo BTopoil. [locie yero u3 BToporo siuka B3sita Hayraj jamna. Haiitu
BEPOSITHOCTh TOTO, UTO 3Ta JIaMIla CTaH/IapTHAsL.

Pa3nen 5. OcHOBBI MATEMATHYECKOH CTATHCTHKH

Buo pabomui: uzydenue auTepaTypsl 1o TeMe, NOArOTOBKA K MPAKTUYECKOMY 3aHATHIO.

Bonpocwt ons noocomosku k ouckyccuu.

1. MH3noxuTh OCHOBHBIE 33/1a4l MATEMAaTUYECKOM CTaTUCTUKH.

2. W31moxuTh OCHOBHBIC OTIpe/esieHHs (TeHepaibHast U BHIOOPOYHAsI COBOKYITHOCTH, Ba-
PHAIMOHHBIN psiJl, CTATUCTHYECKOE pacipeiesieHne BEIOOPKH, MOJIUTOH U THCTOTpaMMa).

3. Uro Ha3pIBaeTCsl BHIOOPOUYHOM CpenHel W BBIOOPOYHOU JMCIIEpCHUEH CIydallHOW Be-
JINYUHBI?

4. Yto Ha3bIBaeTCs JOBEPUTEIHHON BEPOSITHOCTHIO U JOBEPUTEIHHBIM HHTEPBATIOM?

5. JlaTp onpeneneHue cTaTUCTUYECKON TUIIOTE3E.

6. M3noxuTh MeTOAMKY HpuUMeHeHus Kputepus I[lupcoHa [uisi mpoBepKH THUIOTE3BI O
HOPMaJIbHOM pacIlpeiesieHUN CIy4ailHON BEJTUYUHBI.

7. Jatb onpenenenue u chopMyIupoBaTh CBONCTBA KO3 PUlIeHTa KOPPETSIHH.

8. Jlatp ompenenenne BEIOOPOYHOTO K0P (HUIIMEHTA KOPPETSIUH.

9. 3amucarb ypaBHEHHUS MPSIMBIX PErPECCUHU.

10. 3ammcath ypaBHEHUS! BBIOOPOUYHBIX MPSMBIX PETPECCUU.

11. Jlatb ompeneneHue KOPPENSIUOHHOTO OTHOIIEHUA. OOBICHUTH €ro BEpOSTHOCTHBIN
CMBICIL.

3aoauu ons camocmoamenvrol pabomol

1. CocraBuTh 3aKOH paclpeneieHHs] CcIydailHON BEMTUYMHBI X JAUCKPETHOTO THIMA.
Haittu: ®ynkuuio pacnpenenenus F(x) u nmoctpouts e€ rpaduk; MaremaTHueckoe 0KHJIaHHE;
Jucnepcuto, cpeaHee KBajapaTUdyecKoe OTKIOHeHHe; Moay; HauanbHbIl M LIEHTpajIbHBIN MO-
MEHTBI TPETHETO MOPSAJIKA.

X — 4HCI0 0TKa30B pabOThI IBYX CTAHKOB B TE€UEHHE CMEHBI, €CIIM OJUH U3 HUX BBIXOJUT
U3 CTPOs Yallle, 4YeM APYroi.

2. 3agaHbl MaTeMaTHUYECKOE OXUAAHHE M U cpeiHee KBaJApaTHUEeCKOe OTKIOHEHHE O
HOPMAJIBHO PaCIpPEICICHHON CIIy4ailHOM BEJIMYUHBI X.
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3. Haiitu:1) BepoATHOCTH TOTO, YTO X MPUMET 3HAUCHHE, PUHAIICIKAIICEe HHTEPBATY

(a; ) ; 2) BepOATHOCTD TOTO, YTO aOCONIIOTHAS BEJHYHHA OTKIOHEHHS |x—m| OKQ)XETCS MEHb-
me 0. m=15 o=2, a=16, =25 o =4

4. Pazmep auametpa JeTaiu 3aj1aH mnojiem jgomycka 20-25 mMm. B HekoTopoit naptun sie-
Taje cpeaHuil pa3Mep UX IuaMeTpa OKas3ajics paBHbIM 23,2 MM, a cpe/iHee KBaJpaTUYeCcKOe OT-
kioHeHue 1 MM. CuuTas, 4To pasmep JuameTpa JeTaau MOAYMHIETCS 3aKOHY HOPMAaJIbHOTO pac-
IIpeIeIIeHUs], BBIYMCIUTD BEPOSTHOCTh Opaka.

5. JluameTp MOANIMITHUKOB, BBITYCKAEMBIX 3aBOJIOM, MPEIACTABIIACT COOOM CIyJailHYIO
BEJIMYMHY, PACIIPEAEICHHYIO [0 HOPMAJIbHOMY 3aKOHY C MaTEMaTHYECKUM OKUJaHUEM 16MM u
mucnepcueit 0,16. Haiitu BeposiTHOCTh Opaka NMpU YCIOBHUH, YTO JUISl AMAMETpa MOJALIMITHHUKA
paspemiaercst Jomyck + 0,7 M.

6. Jucriepcusi Kaxa0i W3 NaHHBIX HE3aBHCHUMBIX CIyYalHBIX BEJIMYMH HE TPEBBINIACT
5. Haiitu 4ucio n Takux BEIMYUH, IPU KOTOPOM BEPOSTHOCTh OTKJIOHEHUS CpelHel apupMeTH-
YEeCKOM CllyyailHbIX BEJIMYUH OT CpeAHel apu(pMeTHUeCKON MX MAaTeMAaTUYECKHX O0XHMJIaHUN He
6onee, yem Ha 0,4, npesebimaet 0,85.

7. Wmeercsa 3200 He3aBUCUMBIX CIIY4alHbBIX BEJIMYMH, AUCIIEPCUH KOTOPBIX OrpaHHye-
Hbl. Kakoil noimkHa OBITH BEpXHSSI TpaHMIA 3THX AMCIEPCHM, 4TOOBI OTKIOHEHHE CpeaHen
apu(MeTHyecKoil JaHHBIX CIIydalHBIX BEJIMYMH OT CpelHEed apu(pMeTHuecKol MX MaTemaThye-
CKHX OXXHJAHUW HE TPEeBBIMAI0 Mo abcomoTHOW BenmuuuHe 0,25 ¢ BEpPOSTHOCTHIO, OOJBIICH
0,96.

8. [IIposepkoit OTK ycranoBieno. UTo mpu ImTaMIIOBKE IUIACTHHOK Opak COCTABIISET
2%. OueHUTh BEPOATHOCTH TOTO, YTO MpH mpoBepke nmaptuu B 2000 miacTHHOK OOHApYKUTCS
OTKJIOHEHHE OT YCTAaHOBJICHHOTO TpoiieHTa Opaka MeHbie, yem Ha 0,5%.

9. Pasmep numametpa aeTanu 3amaH nojem jgomnycka 20-25 mM. B HekoTopoit maptuu jie-
TaJlel CpeAHUM pa3Mep UX JMaMeTpa OKa3alics paBHbIM 23,2 MM, a CpelHEe KBaIPAaTUUYECKOE OT-
kioHeHne 1 MM. Cuuras, 4To pa3mMep AUaMeTpa JETaIH MOAUUHAETCS 3aKOHY HOPMAJIBHOTO pac-
MIpeIeIIeHUs], BHIYUCIUTh BEPOSTHOCTh Opaka.

10. Pa3mep raiiku 3agan nosieM aomycka 60-65 mMm. B HekoTopoii mapTum raek cpeaHuit
pa3Mep okazaicsi paBHbIM 62,8 MM, a cpelHee KBajpaTuueckoe oTkioHeHue — 1,1 mM. Cuwuras,
YTO pasMep TalKu MOAYNHSETCS 3aKOHY HOPMAJIBHOTO PACIIPEIEIICHNS], BBIYUCINUTD BEPOSATHOCTh
Opaka 1o pasMepy raiku.

11. JluameTp HOJIIMITHUKOB, BBITYCKaEMBIX 3aBOJIOM, MPEACTABISAET COO0M ciydailHyio
BEJINYUHY, PACIPEIEICHHYIO 10 HOPMAJIbHOMY 3aKOHY C MaTEMaTUYECKUM OXuJaHueM 16MM u
mucnepcueit 0,16. Haiftu BeposATHOCTh Opaka MpU YCIOBHH, YTO JUIS JAMAMETpPA MOAIIUITHHKA
paspemaercs 10nycK + 0,7 MM.

12. Ilex BbIMyCKaeT JeTajld ABYX TUIOB. Pacnpenenenue ux JUIMHBI — HOpMalibHOE. J{71s
neraner 1 tumna — maTeMarndeckoe oxkuaanue pasHo 40 mm, a aucnepcus — 0,25. s tuna 2 —
MaTeMaTH4ecKoe oxuaanue 25 M, aucnepcus — 4. Yto BeposiTHee: nmonajgaHue pazMepa JAeTaiu
tuna 1 B uarepsan (38; 43) unu geranu Tuna 2 — B uaTepBan |24; 27[?

13. lnamerp neranei, M3rOTOBJIEHHBIX aBTOMATOM, MPEICTABIAET COOOU CiydailHYyIO
BEJINYMHY, PACIpeleNICHHYIO 110 HOpMaJIbHOMY 3aKkoHy. Jucnepcus ee paBHa 4, a MmaTemaTuye-
ckoe oxumanue — 20,5 mm. Haiitu BeposiTHOCTH Opaka, €clid JIOMyCTUMbIE pa3Mephbl JuaMmeTpa
JIETAIN TOJKHBI OBITH 20 + 3 MM.

14. Ha aBTOMAaTe M3roTaBIMBAIOT 3aKJIENKH, TUAMETP TOJIOBOK KOTOPBIX paclpelesor-
Csl IO HOPMaJIbHOMY 3aKOHY C MaTreMaTH4ecKuM oxkuaanueM 3 MM u aucnepcueit 0,01. Kaxyro
TOYHOCTb JINAMETPa TOJIOBOK 3aKJIETIOK MOKHO FapaHTUPOBaTh C BEPOATHOCTHIO 0,92167

15. Jletanmu, M3rOTOBJIEHHBIE aBTOMATOM, 0 pasMepy JAuWaMeTpa paclpelessiorcs 0
HOPMaJIbHOMY 3aKOHY. MI3BECTHO, YTO MaTeMaTU4eCcKoe 0>KMIaHUE paBHO 4,5 cM, a JUcrepcus —
0,09. OnpenenuTh rpaHuIbl, B KOTOPBIX CIEAYET OKUIATh pa3Mep AUaMeTpa AeTajau, €CIu BEPO-
SITHOCTh HEBBIX0/IA 3a 3TH rpaHuIlbl paBHa 0,95.

16. JlnvHa M3roTOBIAEMOM AeTallu MPEACTAaBISET HOPMAIbHO pacIpe/leIieHHYIO claydai-
HYyI0 BeIMYMHY X. MaremaTH4ecKoe 0’KMJaHUE €€ PaBHO § CM, a CpeAHEe KBaJpaTHUECKOE OT-
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kioHeHue paBHo 0,1 cm. OnpeneanTs BEpOsITHOCTh TOTO, UTO JUIMHA HayJady B3ATOU JETalu OT-
JINYAaeTCs OT MaTEMATHYECKOTO OKKMAaHus He Ooiee, ueM Ha 0,2 cM.

17. Cranok-aBTOMAaT MPOU3BOAUT BaJTUKU. [IpUroIHOCTh BasiMKa ONpPEACIIeTCs BeIUYU-
HOH ero quamerpa X. OnpenenuTb BEpOSTHOCTh TOTO, UTO B3SIThIM Hayraj BaJIMK OKaXKeTCs ojl-
HBIM, €CJIM U3BECTHO, UTO CPEJHEE 3HAUEHHE, Ha KOTOPOE HACTPOEH CTAHOK, PABHO 25 MM, Cpel-
Hee KBaJpaTHuecKoe OTKJIOHeHue coctaBiser 0,4 MM, a JomycTuMas BEJIMYMHA OTKJIOHEHUS
pasMmepa 1uaMerpa BajJuka OT cpeaHero paBHa + 0,6 MM.

18. Benercs crpenbba u3 opyaus Mo 33JaHHOMY HaIlpaBiIeHUIO0. J[aTbHOCTH MOJIeTa CHA-
psna pacupesesieHa o0 HOpMajabHOMY 3aKOHY, MAaTEMaTHYECKOE 0XKHUAaHNUE PaBHO 3 KM, CpeiHEe
KBajparuueckoe oTkioHeHue 0,5 kM. HailTu BEpOSITHOCTH TOTO, UTO BBINYLEHHBIM U3 Opyaus
CHaps/[ MOMAaJeT B UHTEPBAI OT 2 J10 5 KM.

6.3. MeToanueckre peKOMEHAAINH 10 CaAMOCTOSATEIbHON padoTe 0Oydaromuxcsi U Mo/I-
TOTOBKE K MMPOMEXYTOUYHON aTTeCTallun

Meroandeckue peKOMEHAAIMH 10 CaMOCTOATEIFHON padoTe COCTaBJIEHBI C IIEJIBIO OIl-
TUMH3ALIMU TTPOIIEcca OCBOCHUS 00yJaIOIMMHUCS Y4EOHOTO MaTepuara.

CamocrosTensHas paboTa o0ydarolerocs HampapjieHa Ha yriayOJeHHOE H3ydeHHe pas-
JICJIOB M Te€M pabodeil mporpaMMbl M MPEIoaraeT u3y4eHue JIMTEPATYPHBIX UCTOYHUKOB, BbI-
MOJTHEHUE JIOMAITHUX 3a/J[aHAH U KOHTPOJIBHBIX paboT, IPOBEJICHHUE MCCIEA0OBaHUI pPa3HOTO Xa-
paktepa. PaboTa OCHOBBIBaeTCS Ha aHAIM3E MAaTEPUAIOB, IMyOJUKYEMBIX B UHTEPHETE, a TaKKe
peayibHbIX (DaKTOB, JTMUHBIX HAOIIOACHUH.

CamocrosTenpHas paboTa 00yJaromerocsi HajJ YCBOGHHEM MaTepuajia Mo JUCIHUILUIAHE
MOJKET BBITIOJHATECS B UNTalbHOM 3aiie PMAT, cnenuanbHO OTBEACHHBIX JISI CAMOCTOSTEIHLHOM
paboTHl TOMEIICHUSAX, TMOCPEACTBOM HCIOIB30BaHUS JJIEKTpOHHOU Omomuoteku u DHOC
PMAT.

CopepxaHue U KOJMYECTBO CAMOCTOATEIHHONW PAaOOTHI OOy4aloUIerocs OINpeaessieTcs
y4eOHBIM IJIAHOM, METOJUUYECKUMH MaTepHajiaMi U YKa3aHUSAMHU MPENOoIaBaTENs.

Taxxe camocrosiTenbHas paboTa BKIIIOYAET MOJATOTOBKY M aHAJIM3 MaTepUasoB 10 TeMaM
MPOMYILIEHHBIX 3aHATHH.

CamocTtosTrenbHas paboTa BO BHEAYAUTOPHOE BPEMsI BKITIOUAET:

— paboTy C JEKIUOHHBIM MaTEpUAIOM, MPEeIyCMaTPUBAIOLIYI0 MPOPabOTKy KOHCIEKTa
JIEKITUM;

— H3y4eHHe yueOHOU U HAyYHOU JTUTepaTyphl;

— mowuck (moabdop) U 0030p JUTEPATYPHI, FIEKTPOHHBIX MCTOUYHUKOB MHGOPMAIIUU T10
WHIUBUAYAIbHO 3aJlaHHON mpobiemMe Kypca, HalkcaHue JT0KJIazia, UCCIIEI0BaTeNbCKOM padoTh
0 331aHHO poOJeme;

— BBINIOJIHEHHUE 33JaHUS 10 MPOIYIIEHHOHN WU MI0X0 YCBOSHHOU TEME;

— MOATOTOBKY K MPAKTHUYECKUM 3aHATHUSM;

— MOATOTOBKA K MPOMEKYTOYHON aTTeCTallUu.

B 3aBucumoctu OT BBIOpaHHBIX BHJIOB CAMOCTOSTENBHON pabOThI CTYyIEHTBHI CaMOCTOS-
TEJIbHO TUIAHUPYIOT BpeMsl Ha UX BbINonHeHue. llpeanaraercs paBHOMEPHO paclpeneinTh U3y-

YeHHe TeM Y4eOHOM MUCIHIUIMHBL

7. ®OH/ OLEHOYHBIX CPEACTB
@oH/ OLIEHOYHBIX CPEACTB MO JUCIMIUIMHE pa3paboTaH B COOTBETCTBUU ¢ Meroande-
CKUMH PEKOMEHJIALUAMU U ABJIsgeTcs cocTaBHOM yacThio OITOIT.

8. IlepeyeHb OCHOBHOW W JONOJHHUTEJNbHOH Y4eOHOW JHMTEpPaTypbl, HEOOXOAUMOM
AJIs1 OCBOEHMS IV CHUNIMHBI
8.1. OcHoBHas UTEpaTypa
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1. boromonoB, H.B. Maremaruka: yueOHuK i1 By3oB/ H. B. boromouos,
I1. W. Camoiinenko. — 6-e u3m., mepepad. u gom. — MockBa: M3marensctBo IOpaiit, 2026. —
400 c. — (Beicmiee ob6pazoBanue). — ISBN 978-5-534-20141-3. — Tekcr: anexTpoHHbii // Obpa-
3oBatenbHas mwiardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/598414

2. boromonoB, H.B. Maremaruka. 3amaud ¢ peumicHUSIMH: Yy4eOHUK JUIsi BY30B /

H. B. boromonoB. — 2-¢ wu3n., mepepad. m momn. — MockBa: M3marensctBo FOpaiit, 2026. —
755 c. — (Beicmiee o6paszoBanme). — ISBN 978-5-534-16210-3. — Tekct: anekrponubiii // O6pa-
3oBatenbHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/599027

3. I'mcun, B.b. Maremaruka. [lpaktukym: yueOHuk it By3oB/ B.B.T'ucus,
H. II. Kpemep. — MockBa: M3narensctBo FOpaiit, 2026. — 204 ¢. — (Breicuiee obpa3oBanue). —
ISBN 978-5-9916-8785-0. — Tekct: snekrponHblii // OOpa3oBarenbHas muatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/583632

8.2. JlonmosiHuTeIbHAS JIUTEpPaTypa

1. MaypueBa, H.A. Maremaruka. KomriuiekcHbie umcna: y4eOHHK Uit  BY30B /
H. A. JlaypueBa. — MockBa: M3narensctBo IOpaiit, 2025. — 79 c. — (Breiciiee oOpa3oBanwue). —
ISBN 978-5-534-20016-4. — Tekct: snekrtpoHHbIi // OOpa3oBarenpHas muatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/569238

2. Kpacc, M.C. MaremaTiuka B 3KOHOMHUKE: MaTeMaTHYECKAE METOJbI U MOJIEIH: y4eO-

Huk st By3oB / M. C. Kpace, B. I1. UynpeiaoB; otBetcTBeHHBIN penaktop M. C. Kpacc. — 2-¢
u31., uctp. u aom. — Mocksa: UznatensctBo FOpaiit, 2025. — 541 c. — (Bricmee oOpa3zoBanue). —
ISBN 978-5-534-16298-1. — Tekct: snekrtpoHHBI // OOpa3oBarenbHas Tuatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/560379

3. banmuu, K. B. Beicmmas maremaruka: ydeOonwk / K. B. banaun, B. H. bamisikos,
A. B. Pykocyes; non oom. pea. K. B. banguna. — 3-e u3a., crep. — Mocksa: ®JIMHTA, 2021.
https://biblioclub.ru/index.php?page=book&id=79497

4. Tyran6aeB, A. A. Kypc maremarndeckoro ananm3a: yueOHuk / A. A. TyranGaes. —
Mocksa: ®JIMHTA, 2020. https://biblioclub.ru/index.php?page=book&id=611206

9. Exxeronno oOHOBJIsieMble COBpeMeHHbIe NMpodeccHOHANbHbIE 0a3bl JAHHBIX U MH-
(dopManuoHHbIE CIPABOYHBIE CHCTEMBI

9.1. Exxerogno o0HOBJIsieMble COBpeMeHHbIe TPOodecCHOHANIbHBbIE 0a3bl JAHHBIX

1. http://www.russiatourism.ru - oduruansHeiii caiit deaeparbHOr0 areHTCTBa MO TY-
pu3My MUHHCTEPCTBA 5KOHOMHYECKOTO Pa3sBUTHS;

2. http://www.rostourunion.ru/ - oduIHMaNbHBII CaiT OTPacIeBOro 0ObEIUHEHHUS, B KO-

TOPOE BXOJSAT TYpPOIIEPATOPbI, TYPAreHTCTBA, TOCTUHMIIBI, CAHATOPHO-KYPOPTHBIE YUPEXKICHHUS,
TPaHCIOPTHBIC, CTPAXOBbIC, KOHCANTUHIOBbIC, I T-koMnanuu, yaeOnsie 3aBeaenus, CMU, obiie-
CTBEHHBIE M MHBIE OPraHHU3allii B cepe Typu3Ma,

3. http://www2.unwto.org/ru - odurraibHblii callT BceMUpHOW TYpHUCTCKO#M OpraHu3a-

K,

4. https://www.scopus.com - PedepatuBHas u cripaBouHast 6a3a TaHHBIX PELCH3UPYEMO
JUTEPATypBl SCOpus;

5. https://apps.webofknowledge.com - [MonuremaTuueckast pedeparuBHO-
oubnuorpaduueckas 1 HaykomeTpuueckas (6Gndnuomerpuueckas) 6a3a naHabsix Web of Science;

6. Science Alert sBisieTcs AKaJICMUYCCKUM H3JATCJICM KYPHAJIOB OTKPBITOTO JOCTYIIA.
Taxoke U3gaeT akageMUUeCKrue KHUTH U JKYPHAJIBL. Science Alert B HaCTOAIICC BPEMSI UMECT 00-
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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
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nee 150 xypHaJIOB OTKPBITOTO JIOCTyNa B 001acTH OU3HECA, S)KOHOMUKH, HHPOPMATUKU, KOMMY-
HUKAIMM, WHXCHEPHUH, MEIUIMHBI, MAaTeMaTHKH, XUMHH, OOIIECTBEHHOH W TyMaHUTapHOU
HaYyKH;

7. Science Publishing Group siektpoHHast 6a3a JaHHBIX OTKPBITOrO JOCTYIA BKIIIOYAIO-

mas B ce0s 6onee 500 HaydyHBIX KypHAIOB, oKoJo 50 kHuT, 30 MaTepuaioB HAyYHBIX KOH(e-
peHHI/Iﬁ B o0Oiactu CTaTUCTUKH, 3KOHOMMHKHU, MCHC/DKMCHTA, NCAArOruKu, CONUAJIbHBIX HAYK,
MICUXOJIOTUH, OUOJIOTUN, XUMHH, MEIUIIMHBI, TIHIIEBON MHXCHEPHH, (PU3UKH, MATEMATHKH, JJICK-
TPOHUKH, UH(POPMATUKH, HAyKE O 3alllUTe HMPHUPOJIbI, apXUTEKTYpe, UHKEHEPUHU, TPAHCIOPTA,
TCXHOJIOTHUH, TBOPYCCTBA, A3bIKA U JIUTCPATYPHI.

9.2. EsxxeroaHo o6HOBJIsieMble HHPOPMAIIMOHHBIE CIPABOYHbIE CHCTEMBbI
1. Undopmarmonno-npaBoas cuctema «[apant». — URL: http://www.garant.ru/;

2. Uadopmanmonno-tpaBoBasi ~ cucrema  «Koncymprant  mmocy. —  URL:
http://www.consultant.ru/.

10. E:xerogno o0HOBJIsIEeMblIii KOMILIEKT JIMIEH3MOHHOTO MPOrPaMMHOI0 odecreye-
HUS

1. Microsoft Office. UnTerpupoBaHHbIif MakeT TPUKIAIHBIX IPOTPaAMM;

2. Microsoft Windows;

3. Kopnoparusnas uadopmarnmonnas cucrema «KMUCy.

11. DaekTpoHHbIE 00pa30oBaTeJbHbIE PeCyPChl
1. OBC «YuuBepcutetrckas oubnuorexa OHIaitHy;
2. KoprnoparusHnas nadopmarmonnas cuctema «KHUCy.

12. Onucanue MaTepuabHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM [IVIsl OCYIIECTBJIEHUS
00pa30BaTeIbHOIO NMpolecca No JUCHUIINHE

N3ydeHnne nucuUIIMHBI 00ECTIeYnBaETCSl B COOTBETCTBUM TpeOoBaHUsIMU DeiepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa 1Mo HampasiaeHuto noarotoBku 38.03.04 TNocy-
JApCTBEHHOE U MYHUIIMITAJILHOE YIIPaBJICHHE K MaTepUaIbHO-TEXHUYECKOMY 00ECIIeUEHHUIO.

MarepuanbHO-TeXHUYECKOE oOecrieueHne HeoOX0aUMOoe IS peau3alii JTUCIUIUIMHBI
BKJIFOYACT: ydeOHas aynuTopus (KaOMHET Mpo¢eCCHOHAIBHBIX JUCITUTUIINH) U1 TPOBEICHUS 3a-
HATHHA BCEX BUJIOB, IPEIYCMOTPEHHBIX 00pa30BaTEIbHON MPOrpaMMOM, B TOM YHUCJIE TPYIITOBBIX
Y MHIVBUAYAJIbHBIX KOHCYJIbTAIMI, TEKYIIEr0 KOHTPOJISA U MPOMEXKYTOYHOM arTectanuu. O60-
pyIOBaHHE: MMOCAI0YHBIE MECTa MO KOJMUYECTBY oOydaroluxcs; padouee MecTo MpemnoiaBaTens;
mkag; Texuuueckue cpeactsa odydenus: [1K, TB.

[Tomemenne ayis caMOCTOSITEIBHON PaOOTHI: MEPCOHANIBHBIC KOMIBIOTEPHI (12 mT.) ¢
BO3MOXHOCTBIO MOAKIIOUEHUSI K HTHPOPMAITMOHHO-TEIEKOMMYHUKAaIMOHHOU ceTu "MHTepHeT" 1
obecrieueHreM JOCTyNa B 3JIEKTPOHHYIO MH(QOPMAIIMOHHO-00Pa30BaTEIbHYIO Cpely, K COBpe-
MEHHBIM MpoQeccroHAIBHBIM 0a3aM JaHHBIX U WHPOPMAIMOHHBIM CIPABOYHBIM CHCTEMaM.

Kommiekr mebenu PMAT oGecrieueHa HCOOXOAUMBIM KOMILIEKTOM JIHICH3UOHHOTO H
CBOOOJHO PACHpPOCTPaHSEMOr0 MPOrPaMMHOTO OOecreueHusi, B TOM YHCJIE€ OTEYECTBEHHOTO
MIPOM3BOJICTBA (cocTaB omnpenaeneH B .10 u moeuT 0OHOBIEHUIO (TP HEOOXOJMMOCTH).

[Ipu ucnonp3zoBaHUM B 00pa3oBaTeNbHOM MpOIlecce MEeYaTHBIX M3AaHUN OMOTHOTEYHBIN
($hoH YKOMILJIEKTOBAH MEYaTHHIMU M3AAHUSIMH U3 pacueTa He MeHee 0,25 sk3eMIuisipa Kaxa0ro
W3 U3JaHM, YKa3aHHBIX B 1.8, HA OJHOTO 00Y4YarOIIerocs U3 YKCIa JIMil, OJHOBPEMEHHO OCBau-
BAIOIIHUX COOTBETCTBYIOIIYIO TUCIUILUIMHY (MOIYJNb), TPOXOSAIINX COOTBETCTBYIOIIYIO MPAKTH-

Ky.


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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OObyuaromumMces obecriedeH noctym (yaaleHHBIN OCTYIT), B TOM YUCIE B CIydae MpuMe-
HEHUS AJIEKTPOHHOTO O0ydYeHUsl, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH, K COBPEMEH-
HBIM MPodecCHOHANTBHBIM 0a3aM JaHHBIX U WH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB
KOTOPBIX OMPEACIAeTCS B 1.9 U MOIeKUT OOHOBICHHIO (TIPU HEOOXOIMMOCTH ).

JonojiHeHusi 1 M3MeHeHHUs1 B padoyeil mporpamMme TUCHHILINHBI
«MaTeMaTHKa»
Ha 20 /20__ y4eOHblii roj

Crnenyromue 3arucy OTHOCSTCS K TLI1.

ABTOp

3aB. kadeapoi




