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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

B1.0.13 MatemaTn4yeCcKknm MHCTPyMeHTapum o60CHOBaHUSA
ynpaBrieH4eCKNX peLueHun

1. Koa u HaumeHoBaHuMe HanpasneHua noarotoBku: 38.03.03 YnpasneHne nepcoHanom
2. Mpodnnb noaAroToBKU: YNpasreHne nepcoHanomM opraHnsauum
3. KBanudmkauma BbinyckHuka: 6akanasp

4. dopma oBy4eHuUA: ovHas

5. Kachenpa, oTBevarLwan 3a peanmsaumio gucUnnimHbl: kKadenpa MHPOPMaLMOHHbIX
TEXHOJIOMMN U MaTeEMaTUYECKMX METOJOB B 3KOHOMUKE

6. CoctaButenu nporpammsbil: LLnwknHa J1.A., K.3.H., OUEHT
7. PexomeHpoBaHa: HMC akoHomu4yeckoro gakynbteTa, 21.03.24 npotokon Ne3
8. YuyeOHbIN roa: 2024/2025, 2025-2026 CewmecTp: 1,2,3



9. Llenn n 3apaum y4ye6HON ANCLUMNNUHDI

Llenbto ocBOeHUSA y4eBHOW ANCUMMMHBI ABNAETCS:

— (hopmumpoBaHme y 0Oy4valoLMXCA YCTOMYMBBLIX 3HAHUN WU HABLIKOB MO MPUMEHEHUIO
MaTeMaTuU4yecKoro annapara K peLleHNo TeopeTUYECKMUX U MPaKTUYECKNX 3a4a4 3KOHOMUYECKOro
cofepXaHus, a Takke (PopMUPOBaHME CUCTEMHONO MbILUNIEHUA NyTeEM AeTanbHOro aHanusa
noaxoAdoB K MartemMaTuyeckoMy MOAENUPOBAHUIO U CPAaBHUTENBbHOMO aHanm3a KOHKPETHbIX
yrnpaBieHYeCKNX CUTYaLNiA.

3agaun yyebHom gucuUnnIIvHbI:

— oBnageHve 6as3oBbIMM pasgenamum MaTeMaTukM, HeobxoauMbiMK AONS aHanusa u
MOAENNPOBaHUSA SKOHOMUYECKNX 3a4au;

— onpegenexHune n ynopsgodveHne Heobxogmmoro oo6bema nHdopmaumm Npy NOCTaHOBKE,
peanu3auun M obpaboTke UTOroBbIX pPe3yrnbTaTOB MaTeMaTU4Yeckon MoAenn 3KOHOMWUYECKOM
3apauu;

— BageHue NpuknagHbIMKU pacyeTHbIMW NMpMeMaMmn No peanu3aumy BblYUCIUTENbHbIX
acrnekToB MaTemMaTU4yeckux 3agav;

— dopMMpOBaHNE MPaKTUYECKMX HaBbIKOB, KOTOpble MO3BOMAT B AalbHenwem
npuHMMaTb 3pPeKTUBHbIE peLleHns B cdoepe ynpaBneHns nepcoHarnom.

10. MecTo yuye6HOM AncuunnuHbl B cTpykType OOIN: 6ok b1, o64a3atenbHasa 4acTb.

11. MNMnaHupyembie pe3ynbTaTbl OOY4YeHUS MO AUCLUMNNUHE (3HaHUA, YMEHUs, HaBbIKW),
COOTHEeCEHHble C MMnaHupyemMbiMU pe3ynbTaTaMu OCBOEHUSA obpa3oBaTenbHOMU
nporpamMmbl (KOMNETEHUUSAMU) U MHAMKATOPaAMM UX AOCTUKEHUA:

Kog HaseaHue Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMEeTEHLMU
OlK-2 | CnocobeH OlK-2.2 | aHanusupyer, 3HaTb: 3HaTb MOHATUSA, CYLUHOCTb, 3HaJeHue,
OCYLLECTBNATb copepXxarternbHO YHKLMKW,  MOZENW  WCMONb3yeMble  Ans
cbop, o6paboTky K WHTepnpeTupyeT MaTeMaTM4yeckoro OMUCaHNsi 3KOHOMUYECKMX
aHanu3 OaHHbIX pesynbTaTbl aHanusa | 3agau.
ans peLueHns " BblpabatbiBaeT
3ajay B cdepe npakTu4eckme YmeThb: OCYLLIeCTBNATb BbIGOp
ynpaBneHus pekomMeHZauMnm  Ha | MHCTPyMEeHTanbHblX cpeacTB Ansa obpaboTku
nepcoHanom OCHOBE MOJTyYEHHbIX | SKOHOMWUYECKUX [AaHHbIX B COOTBETCTBUMU C
pe3ynbTaTtoB NnocTaBfneHHOW  3ajadven; aHanusnposaTb
pesynbTatbl pac4yeTtoB U  060CHOBbLIBATHL

noJsiy4eHHble BbIBOObI.

Bnagetb: HaBblKaMu NPpUMEeHEeHnaA
CcOoBpeEMEHHOro MaTtemMaTn4eckoro
MHCTPYMEHTapund ansa peweHuna

OKOHOMUYECKUX 3agad.

12. O6bemM gucuUNNHbLI B 3a4eTHbIX eauHuuax/yac. — 10/360.

dJopma I'IpOMe)KyTO‘-IHOﬁ aTTecTauummn 3a4eT, 3a4eT, SK3aMEH.



https://pandia.ru/text/category/zadachi_yekonomicheskie/

13. TpypoemkocTb No BuAam y4yebHomn paboTbl

TpynoemMkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemMecTp 3 cemecTp
AyOVTOPHbIE 3aHATUSA 150 50 50 50
nekuum 48 16 16 16
B TOM 4ucne: npakTn4eckmne 102 34 34 34
nabopaTtopHble
CamocTodatensHas paborta 174 58 58 58
B TOM Yucne: kypcoBas pabora (npoekT)
dopMa NpoMEXYTOUHOM aTTecTaummn: 3a4eT, 36 3aver 3aver Ok3ameH
3a4eT, 9K3aMeH 36
WToro: 360 108 108 144
13.1. CopepxaHue AUCLUNIUHDI
Peanusauuns
pasgena

Ne n/n

HaumeHoBaHue pasaena
OVCLUMNAUHBI

CopepxaHue pasgena aucUunnHbl

OUCLUMNINHBI C
MOMOLL|bO OHNAMH-
kypca MNOYP

1. Jlekuum

1.1 MaTtpunyHas anrebpa

onepauum

MaTtpuupbl. Onepaumn Hag matpuuamu. OCHOBHble
cBOMCTBa
OnpegenuTens. BbluncneHne obpaTHow maTpuubl.
Ceoncrtea obpaTHOW MaTpuupbl.
BblumcneHve paHra MaTpuubl.

Hapg

MmaTpudamn.

PaHr matpuupl.

MNOYP
(38.03.03
YnpasneHue
nepcoHanom). —
https://fedu.vsu.ru

1.2 PelweHune cuctem nuHenHbIx | PelweHue cuctem ypaBHeHUn MaTpuyHbiM metogom. | MUOYP
anrebpaunyecknx ypaBHeHun | PewweHune cuctem ypasHeHun metogom Kpamepa. | (38.03.03
PeweHne cuctem ypaBHeHui wmeTtogom [aycca. | YnpasneHue
CTpykTypa  MHOXecTBa  pelleHWid  cUcTeMbl | mepcoHanom). —
NVHENHbIX YpaBHEHUN. Teopema KpoHekepa- | https://edu.vsu.ru
Kanennu.
1.3 OcHosBbl BekTopHown | NMoHsaTMe BekTopa. JlnHenHble onepauun Hag | MUOYP
anrebpsbl BEKTOpamu, nx CBOWCTBA. Teopema o | (38.03.03
KonnmHeapHbIX BEKTOpax. Oencteus Hag | YnpasneHve
BEKTOpamMu, 3adaHHbIMM CBOUMW KOoOpAMHaTaMW. | MepcoHanom). —
Mogyne BekTtOopa. HanpaBnswowme KocuHychl | https://edu.vsu.ru
BekTopa. KoopavHaTbl nMpov3BOMbLHOrO BeKTopa B
JekapToBon cucteme koopauHat. CkansipHoe
npovssBegeHne  BeKTOpoB. [loHATWE IMHEeWHOro
npoctpaHcTea. Npumepbl NUHENHBLIX NPOCTPAHCTB.
JlnvHenHaa 3aBuMCUMOCTb W  He3aBUCUMOCTb
BeKkTOpoB. PaHr cuctembl BekTopoB. basuc u
pasmepHOCTb BEKTOPHOro NpoCTpaHCTBa.

KoopauHaTtbl BekTopa B 6asuce.

1.4 MHorouneHsl
KOMMEeKCHble Yncna

1 | MHorouneHbl. KomnnekcHble yncna n AencTBus Haf,
HuMKU. Moaynb U apryMeHT KOMMMEKCHOro 4ucna.
dopmbl 3anNnUCK KOMMNNEKCHbIX Yncen. [lencteusa Hag
KOMMNEKCHBIMW YnUCriaMn B TPUrOHOMETPUYECKON
dopme. dopmyna Myaspa. KopeHb n-oii cteneHn 13
MNokasaTenbHas
KomnnekcHoro yncna. Popmyna 3unepa.

KOMMJ1IEKCHOIo

vyucna.

dopma

MUOYP
(38.03.03
YnpasneHue
nepcoHarnom). —
https://edu.vsu.ru

1.5 JlnHenHble mogenu B
3KOHOMMYECKUX 3agadax

Mogenb mMexayHapoaHow Toprosnu. CtaTuyeckas
MoAesb fIMHENHON MHOrooTpacrneBon 3KOHOMUKM
JleoHTbeBAa.

MNOYP
(38.03.03
YnpasneHue
nepcoHarsnom). —
https://edu.vsu.ru
MNOYP



https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/

(38.03.03
YnpasneHue
nepcoHarsnom). —
https://edu.vsu.ru

1.6

BBeneHuve B aHanus

MHoxecTBa 1 yHKUUK.

Onepauum Hag  MHOXecTBamu. OcHoBHblE
YMCroBbIE MHOXXEeCTBa. DyHKLUMM OAHOM
nepemeHHon. OCHOBHbIE 3NeMeHTapHble YHKLUN,
ux rpadpmkn. CnoxHas yHKLMS.

Mpenenbl 1 HENPepbIBHOCTb.
MocnepoBarteneHOCTH, npegen YMCIIOBOW
nocrnegosartenbHOCTU. Teopembl O npegenax.
lMNpusHakn cyuwectsoBaHus npegenos. [lepBbin K
BTOPOWN 3amevaTenibHbii  npefdenbl. beckoHeyHo
mManble u 6eckoHe4yHO Gonblune BENWYUHBI, CBSI3b
mexgy Humn. CpaBHeHMe OGEeCKOHEeYHO ManbixX
BENWYVH. PackpbiTne HeonpeaeneHHOCTEN.
HenpepblBHOCTb  pyHKUMIA.  ToYkm  paspbiBa.
Knaccudmkayms Touek paspbisa.

MNOYP
(38.03.03
YnpaBsneHue
nepcoHanom). —
https://edu.vsu.ru

1.7

OnddepeHunansHoe
ncumcneHue
OHOro nepeMeHHoro

dyHKUMRA

MpounsBogHas.

lMpoussogHas: onpegeneHue, MeXaHU4Yeckuin wu
reoMeTPUYeCcKnii CMbICI. YpaBHEHWE KacaTenbHOW K
kpuBon. [dunddepeHunpyemMocts QYHKLUUNA, CBSA3b
HenpepbIBHOCTU c andepeHunpyemMocTbio.
O6patHasa dyHKuns n ee anddepeHunpoBaHue.
Tabnvua  OCHOBHbIX  MpaBun M dopmyn
onddepeHumpoBanms.  [pomsBoaHble  BbICLLMX
NnopsaKoB. OundbdepeHuman dyHKUMN, ero
NpMMeHeHWe B MNPUONMXKEHHBIX  BbIYUCMEHUSIX.
WccnepoBanune dyHKuMN. [JOCTaToOuHbIE MPU3HAKM
MOHOTOHHOCTU (YHKLUMU. OKCTPEMYMbl PyHKUNN,
Heobxoammoe n AOCTaTouHbIe yCnoBus.
OKOHOMUYECKME NPUMNOXEHNUs. BbinyknocTs kKpuBown,
TouykM nepernba. Heobxogmmoe M [ocTaTouHble
ycnosus.  ACMMMTOTbl  KPUBOW. OKOHOMUYECKME
NpUNoXeHusi B Teopum chnupmel.

MNOYP
(38.03.03
YnpaBneHue
nepcoHanom). —
https://edu.vsu.ru

1.8

l/IHTerpan bHOE WCHUCneHune

DyHKLUMIA
nepemMeHHom

ogHon

HeonpegeneHHbii nHTerpan.

OnpepneneHne  nepBoobpasHon. Teopema o
6ecKoHEYHOM MHOXEeCTBEe MepBOoObpasHbiXx Anis
JaHHoW  pyHKkumn. [MoHATWME HeonpegeneHHoro
uHTerpana. Tabnuua OCHOBHbIX WHTErpanos.
OcHoOBHble CBOWCTBa HeoONpeaeneHHoro nHrerpana.
WHTerpupoBaHme meTogamm 3aMmeHbl NepeMeHHON n
no vactam. PauuoHanbHble gpobu wun  wmx
uHTerpmpoBaHue. OnpegeneHHbIn nHTerpan.
lMoHATWME onpefeneHHoro uHTerpana, OCHOBHblE
ceouctBa. Teopema o cpegHem. [lnowaab
KpUBONNHENHON Tpaneuuu. MponssogHas
onpefeneHHoro wuHTerpana Mo nepeMeHHOMY
BepxHemy npegeny. ®opmyna HetoToHa-JlenbHuua.
BbluncneHue onpeaeneHHoOro UHTerpana Metogamm
3aMeHbl nepemeHHom " no YyacTaMm.
HecobcTBEHHbIE WHTErpansl. MpunoxeHus
onpefeneHHoro uHTerpana: nnowagb urypel B
JeKapToBbIX KoopAnHaTax, o6bem Tena BpaLleHus,
ONvHa ayrv niocKom KPUBOW.

MNOYP
(38.03.03
YnpasneHue
nepcoHanom). —
https://edu.vsu.ru

1.9

DYHKUUM HECKOTBKMX
nepemMeHHbIX

OnpepneneHne pyHKUNM HECKOITbKUX MEPEMEHHBIX.
Obnactb onpegeneHns n rpadpuvk yHKUnM OBYX
nepeMeHHbIX. JIMHMM N NOBEPXHOCTU  YPOBHS.
YacTHble npousBogHble W auddepeHumnansi.
MNonHoe npupalleHne n nonHbin - guddepeHuman,
ero npyMmeHeHuve. NponssoaHas cnoxHoOU yHKUUK,

MNOYP
(38.03.03
YnpasneHue
nepcoHanom). —
https://edu.vsu.ru



https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/

npouns3BogHas HESBHO  3aJaHHOW  (PyHKUUMW.
YpaBHeHMe KacaTenbHOMW K KPWUBOW. YpaBHeHue
KacaTenbHon MOCKOCTU K MOBEPXHOCTH.
lMpousBogHas NO  HanpaBneHuw. [pagveHT.
YacTHble  MpOM3BOAHbIE  BbICLUMX  MOPSOKOB.
OKCTpeMyMbl  DYHKUMW  ABYX  MNEPEMEHHbIX.
OnpepneneHne akcTpeMyma YHKUUN HECKOMbKUX
nepemMeHHbIX. YCNoBHbIE 3KCTPEMYMbI; HanbonbLuee
N HauMmeHbllee 3HavyeHus YHKUUU B 3aMKHYTOM
OrpaHM4YeHHon obnacTtn. OKOHOMMYECKme
NPUNOXEHNS.

OunddepeHuymnansHblie
ypaBHEHUS

OudbepeHymnansHblie ypaBHEHUS NePBOro nopsiaka.
Mpumepsl 3agavy, NPMBOAALLMX K
onddepeHumanbHbIM YPaBHEHUAM.
OuddepeHumansHoe ypaBHeHus 1-ro nopsgka:
oblwee 1M 4acTHoe pelleHne (MHTerpan), 3agava
Kowwm, dhopMynmpoBka TeopeMbl CyLLECTBOBaHUS U
€OUHCTBEHHOCTU peLueHns ypaBHeHUs

y'= f(x,y). OudbdepeHumaneHble ypaBHEHUSA

1-ro nopsgka ¢ pasgensiowmuMmncs NepeMeHHbIMU.
JlvHeliHble anddepeHumanbHble ypaBHeHUs 1-ro
nopsigka " ypaBHeHUs Beprynnu.
OnddepeHunanbHble ypaBHEHUS BTOPOro nopsgka.
OnddepeHunanbHble ypaBHeHUA 2-ro0  nopsaka:
obulee M 4acTHoe pelleHue (MHTerparn), 3agava
Kowuu, dpopmMynmMpoBka Teopembl CyLLEeCTBOBaHUS U
€OUHCTBEHHOCTU peLueHus ypaBHeHUs
Y= f(x, y,y') . IndpdepeHumnanbHbie
ypaBHeHUs 2-ro nopsaaka, gonyckaroime
NOHWXeHne nopsiaka. InHenHble
onddepeHumanbHble ypaBHEHUs 2-ro  nopsgka:
CTPyKTypa oOLWero peweHuss OAHOPOAHOIO MU
Heo4HOPOAHOro ypaBHEHUN. JInHenHble
OoOHOpOAHble AndpepeHumanbHble ypaBHEHNS 2-T0
nopsigka C  MOCTOSIHHbIMM KO3 ULMEHTAMN.
XapakTtepucTtunyeckoe ypaBHeHUe. JlnHenHble
anddepeHunanbHble ypaBHEHUs 2-ro nopsigka C
NOCTOSHHbIMUK KO3 pUUMeHTaMu U creLmanbHOn
npaBoW 4YacTblo.

MNOYP
(38.03.03
YnpasneHue
nepcoHarnom). —
https://edu.vsu.ru

BeposaTHocTM coBbITUI

OcCHOBHbIE MOHATUS KOMOMHaTOpukW. CnyyanHble
cobbITMA, YacToTa M BepoATHOCTb. Knaccuueckun
cnocob nogcyeTa BepoATHOCTeW. eomeTpuyeckue
BEPOATHOCTW. lMpocTpaHCTBO  3NeMeHTapHbIX
cobbiTun. CnyyanHoe cobbiThe Kak NOOMHOXECTBO B
NPOCTPaHCTBE 3neMeHTapHbIX cobbiTui. Anrebpa
COBbITUIN. AKCMOMBI BEPOATHOCTU U BEPOSTHOCTHOE
NPOCTPaHCTBO. Cnegcteus "3 aKkcuom.
Cratuctnyeckoe  onpefeneHne  BepOSTHOCTMU.
OcHoBHblE dhopmynbl ans BbIYMCMEHUS
BEPOATHOCTEN. YCNOBHbLIE BEPOATHOCTU. Teopema
YMHOXeHnss BepodTHocTen. dopmyna nonHoun
BeposTHOCTU M opmyna baineca BeposTHOCTeW
rmnores. HeszaBucumble coobITHSA. Cxema
MOBTOPHbIX HE3aBUCUMbIX UCNbITaHMN  (Ccxema
BepHynnu).  ®opmyna bepHynnu. Haubonee
BEPOSATHOE 4MCMO ycnexoB B cxeme bepHynnu.
MpubnuxeHHble copmynbl  Nannaca. PyHkuun
[aycca wn Jlannaca. [lpegenbHas Teopema W
npubnmxeHHas dpopmyna NyaccoHa.

MNOYP
(38.03.03
YnpasneHue
nepcoHanom). —
https://edu.vsu.ru

CnyyaiHble BENUYMHDI

CnyyanHas BenmynHa Kak  pyHKums Ha
NPOCTPAHCTBE 3MEMEHTapHbIX COObITUN. PyHKLMSA
pacnpegeneHns cnydavHon BenuuuHbl. CBoOMCTBA
PYHKLMK pacnpegeneHus. HesaBucmMmMocTb

MNOYP
(38.03.03
YnpasneHue
nepcoHanom). —



https://edu.vsu.ru/
https://edu.vsu.ru/

CnyvarHbIX BenWYUH. PyHKUMM OT OOHOW Unu
HECKOMbKUX CryYanHbIX BenuynH. ApucpmeTtundeckune
onepauun Hag CriyjaiHbIMW BENTMYUHAMMU.

IunckpeTHas cnyyanHasi BennyunHa (OCB) n ee 3akoH
pacnpegeneHus. OcHOBHbIE ynucnoBble
xapaktepuctuku ICB: matemaTtnyeckoe oxungaHue,
aucnepcus, cTaHgapTHOE OTKITOHEHWe, KoBapuaunst
n koapcpumumeHT koppenauuun. MartemaTtuyeckoe
oXmaaHue PyHKUUN or [OCB. CsolicTBa

MaTemMaTU4eckoro oXuaaHus, aucnepcuu,
KoBapuauumn n koapuumneHTa Koppensauum.
Mpumepsl KNaccu4ecknx ANCKPETHbIX

pacnpegeneHmn (buHomuanbHoe, MyacCOHOBCKOE,
reOMETPUYECKOE) U BBbIYMCIEHUE WX YUCIOBbIX
Xapaktepuctuk. HenpepbiBHble 1 abconioTHO
HenpepbiBHbIE Cry4YanHble BenuuuHbl. CBoOWCTBa
dyHKLMM NoTHOCTM. MaTemaTuyeckoe oxmagaHue u
ancnepcusa abConiTHO HenpepbIBHOW CnydYamHOn
BenuuuHbl. MaTemaTtundeckoe oxugaHue QyHKUun
OT abContoTHO HENPEPBLIBHOM CITy4YaNHOWN BENUYMHbI.
PaBHOMepHOe  pacnpepeneHune Ha  OTpeske,
nokasartenbHoe (akcnoHeHumanbHoe)
pacnpegenexuve, pacnpegenexHve Kowun,
HopMarbHOE ¥ NOrHOpMarnbHOe pacnpeneneHns, nx
yncnoBble XapaKTepUCTUKM. HopmanbHocTb
NIMHEeNHON KOMBMHaLMKN HE3aBUCUMbIX HOpMaIbHbIX
crnyyYanHbIX BenuuYMH. HavanbHble N LeHTparnbHble
MOMEHTbI CNy4YyanHOW BENUYUHbI. ACMMMETPUS U
3KCLecC. Moga, MeauvaHa " KBaHTUNN
HeNpPepbIBHOIO pacnpegeneHus.

https://edu.vsu.ru

1.13 | MNpeaenbHble Teopembl | HepaBeHcTBO Yebbiwesa. NMpaBuno «tpex curm» B | MUOYP
Teopumn BEpPOATHOCTEW obwem cnyyae. Teopembl Yebbiwesa n bepHynnu. | (38.03.03

MocnepoBaTtensHOCTH crnyYanHbIX BEMWYMH. | YnpaBneHve
CxoaMmMoCTb MO BEPOSATHOCTM W 3aKOH OBOonbLUMX | NEpCOHAaroM). —
yucen. https://edu.vsu.ru
MoHatne XapakTepucTnyeckom dyHKUUK.

LleHTpanbHaa npefenbHas Teopema (UMT) B

dopwme JlsnyHoBa Ansi OANMHAKOBO pacnpefeneHHbIX

cnaraembix 1 B 06wem cny4vae. MpumeHeHme LMT.

1.14 | OnemeHTbI FeHepanbHast COBOKyMHOCTb. Bbibopka. Bugpl | MUOYP
MaTemaTU4ecKom BbIOOPOYHbLIX CTaTUCTUYECKMX pacnpegenexHvn, mx | (38.03.03
CTaTUCTUKK cBA3b Apyr ¢ Aapyrom. [llonuroH. [nctorpamma. | YnpasneHve

Cratuctnyeckoe oueHmBaHue. To4yeuyHble OLEHKM | NepCcoHariom). —
napameTpoB pacnpegeneHun u ux cBowcTBa. | https://edu.vsu.ru
[MoHaTue poBepuTernbHOro nHTepsana. [loctpoeHne

OOBEpPUTENbHBIX MHTEPBArioB, MOKPbIBALWUX C

3a4aHHON HadEeXHOCTbO napamMeTpbl HOPMarnbHOro

pacnpegenesus.

1.15 | MNpoBepka cTaTuctmyecknx | MNMpoeepka CTaTUCTUYECKUNX rmnotes. | MMOYP

rmnoTtes. Perpeccus. Wcnonb3oBaHue kputepua lMNMupcoHa anga nposepku | (38.03.03
HOpManbHOCTM TeopeTU4ecKoro pacnpegeneHus. | YnpaesneHue
Kputepunn  ®uwepa. [llposepka rmnotesbl O | NepcoHanom). —
paBeHCTBE aucnepcun aByx HopManbHbIX | https://edu.vsu.ru
npusHakoB. OAHOMAKTOPHbLIA  OUCMEPCUOHHBIN
aHann3. CraTtuctnyeckme meTodbl 06paboTku
3KCMepMMEHTanbHbIX AaHHbIX. MeToa HauMeHbLUINX
kBagpaToB. Mcnonb3osaHme MHK gns oTbickaHus
napameTpoB IUHEWHOW MoAdenw, npubnmKeHHo
ONWCbIBAOLLEN  OMbITHblE  AaHHble, W  AnA
HaxoXxaeHus NPUBIMKEHHOTO peLueHns
nepeonpeneneHHbIX CUCTEM.

1.16 | NlnHelHoE O6uwas MnocTaHoBKa 3aga4yn nuHenHoro | MUOYP
nporpaMmMmpoBaHue nporpaMmmupoBaHus. [pumepbl 3agavy NUHENHOro

nporpaMmmMmnpoBaHnA: 3agada onTnMalnbHOro
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NCNONb30BaHUSA PEecypcoB, TpaHCMOPTHas 3agava.
[eomeTpryeckmin MeToq peLleHns 3agad NMMHENHOro
nporpammupoBaHus. CsownctBa pewweHun 3J1MM1.
lMoHATME BbIMNYKIOro MHOXECTBA U YIIOBbLIX TOYEK.
lMoHaTue onopHoro nnaHa. Teopema 00 3KCTpeMyMe

NNHEHOro dyHKUMOHaNa Ha BbIMYKNOM
MHOrorpaHHuke peLueHnn. Kputepuii
ONTUMAanbLHOCTU  peLleHus  3agavv  NUHEHOro

nporpaMmmmpoBaHuns. CUMNNEKCHbIN METOA.

(38.03.03
YnpasneHue
nepcoHarsnom). —
https://edu.vsu.ru

1.17 | Teopusa oBONCTBEHHOCTMU CummMeTpuYHbIE U HECUMMETPUYHbIE ABONCTBEHHbIE | MAOYP
3agayn. OCHOBHble TeopeMbl ABOUCTBEHHOCTM U ux | (38.03.03
3KOHOMMYECKOE coaepXKaHue. Ynpaenexuve

nepcoHarsnom). —
https://edu.vsu.ru

1.18 | TpaHcnopTHasa 3agaya TpaHcnopTHas 3agaya. OTkpbiTas u  3akpbitas | MUOYP
MOZEenn TpaHcrnopTHoM 3agauyn. Teopema o | (38.03.03
paspeLwnmMocT TpaHcrnopTHoW 3agauyu. [loHATWe | YnpasneHue
nepBOHa4arnbHOro OMOPHOrO MflaHa, ero CBOWCTBA. | MepcoHanom). —
MocTpoeHne nepBoHavanbHOro onopHoro mnnaHa. | https://edu.vsu.ru
MeTog noTeHUManoB peLeHus TPaHCMNOPTHOW
3agayun. EQUHCTBEHHOCTL ONTMMAanbLHOro NnaHa.

1.19 | OnemeHThHI Teopun | MaTpuyHblie urpel. Yuctble n cmewaxHsle ctpaternn | MUOYP

MaTPUYHbIX UTp n nx ceorictea. CeefeHue matpuyHon mrpbl k nape | (38.03.03
[ BOMCTBEHHbIX 3agad NVHENHOro | YnpaBneHne
nporpaMMmpoBaHus. Urpbl c NpvpoadoW. | MepcoHanom). —
KoonepatueHble urpbl. Mogenu nosegeHust upmebl | https://edu.vsu.ru
B YCNOBUSX COBEPLIEHHONW W HeCcoBepLUEeHHOM
KOHKYpeHUuu.

1.20 | MaTtemaTnuyeckass  Teopusi | O6was noctaHoBka 3agayn ynpaeneHusi. Metoag | MMOYP

ONTMMarnbHOro ynpasneHus | MHoxuTenewn Jlarpanxa. MNpuHumn ontumaneHocTh | (38.03.03
MoHTpsirmHa. ONTManbHOCTL MO BbICTPOAENCTBUIO. | YNpaBneHue
CvHTE3 ONTUManbHOro ynpaBfieHUs B JIMHEWHbIX | MEPCOHAIIOM). —
cuctemax c BecKoHeYHbIM BpeMeHeMm | https://edu.vsu.ru
CYyLLLeCTBOBaHMS. OKOHOMMKO-MaTemaTnyeckme
MoZenu. DyHKL MM NMones3HoCTH, KpuBble
Bespasnuumsa,  QyHKkuuMM  cnpoca, ypaBHeEHue
Cnyukoro, kpuBble foxog-notpebneHve, Kpusble
LieHbl - notpebneHue, KO3hPULUMNEHTBI
3NacTUYHOCTMN, obwwe mMoaenu pasBuUTUSA
3KOHOMUKK, Mogenb Conoy.

2. MNpaKkTn4yeckmne 3aHATUA

2.1 MatpuyHas anrebpa Onepauun  Hapg wmatpuuamu. Onpegenutens. | MUOYP
Bbluncnenve obpatHon matpuubl. Bblumcnenue | (38.03.03
paHra matpuLbl. YnpasneHue

nepcoHanom). —
https://edu.vsu.ru

2.2 PeleHune cuctem nuHenHbIx | PeleHue cuctem ypaBHeHUn MaTpuyHbiM metogom. | MUOYP

anrebpaunyecknx ypaBHeHun | PewweHune cuctem ypasHeHu metogom Kpamepa. | (38.03.03
PewweHune cuctem ypaBsHeHnn metogom [aycca. YnpasneHve
nepcoHarsnom). —
https://edu.vsu.ru
2.3 OcHoBbl BEKTOpHOW | JInHenHble onepaunn Hag BekTopamu, ux csorctea. | MMOYP
anrebpbl OenictBus Hag BekTopamu, 3agaHHbiMu csovmu | (38.03.03
koopavHaTtamu. Moaynb BekTopa. Hanpasnswwwme | YnpasneHue
KOocuHycbl BekTopa. CkansapHoe npou3BedeHne | nepcoHanom). —
BekTOopoB. KoopavHaTbl BekTopa B basuce. https://edu.vsu.ru
2.4 MHoro4neHbl nm | HenctBua Haag  komnnekcHbiMu  ducnamm B | MUOYP
KOMMJIEKCHbIE YMcna anrebpaunyeckoi 1 TpUroHomeTpuyeckon popme. (38.03.03
YnpasneHue
nepcoHanom). —
https://edu.vsu.ru
2.5 JInHenHble Mmogenu B Mogenb mexagyHapogHowm Toproenu. Ctatmyeckas | MUOYP

9KOHOMUYEeCKMX 3agavax

MoAesNlb FIMHENHON MHOrooTpacrneBoM 3KOHOMMUKM
JleoHTbEBA.
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(38.03.03
YnpasneHue
nepcoHarsnom). —
https://edu.vsu.ru

2.6 BeBegenve B aHanun3 Onepauun Hag MHoxectBamn. [lpegensl  u | MUOYP
HenpepbIBHOCTb. PackpbiTne HeonpegeneHHocTen. | (38.03.03
HenpepbiBHOCTb  (pyHKUMA.  Toukm  paspbiBa. | YnpaBneHue
Knaccudurkauus Touek paspbisa. nepcoHanom). —
https://edu.vsu.ru

2.7 OunddepeHunansHoe MpounsBogHas. MUOYP
ncyncneHune dyHkuun | Tabnmua  ocHoBHbIX  npasun  u  dopmyn | (38.03.03
O[HOro NnepemMeHHoro anddepeHuyuposanmsa.  Mpon3BogHble  BbICLIMX | YNpaBneHue

NnopsaKoB. OnddepeHunan dyHKUUK, ero | nepcoHanom). —
npMMeHeHne B NpUONWXKEHHbIX BbluMcieHusx. | https://edu.vsu.ru
WcecnepoBanue dyHkumi. [JocTaTouHble NpuU3Haku

MOHOTOHHOCTU (QYHKLMU. OKCTPEMYMbI PYHKUNN,

Heobxogmmoe n JOCTaTouHble yCIoBMS.

OKOHOMUYECKME NPUMNOXEHUST. BbIMyKNOCTb KpUBON,

TOYkn nepermba. Heobxogmmoe u [OoOCTaTOYHbIE

ycnosus.  ACMMMTOTbl  KPUBOW. OKOHOMUYECKME

NPUNoXeHnst B Teopmm hnupmsbil.

2.8 WHTerpansHoe ucuncnexnve | HeonpegeneHHolh uHterpan. Tabnuua ocHoBHbiX | MUOYP
DyHKLMN OfHOW | UHTEerparnos. OnpegeneHHbIn nHterpan. | (38.03.03
nepemMeHHoM HecobcTBeHHbIe WHTErparnsl. MpunoxeHus | YnpaBnexue

onpefeneHHoro nHTerpana. nepcoHarnom). —
https://edu.vsu.ru

2.9 DYHKLNN HECKOSBbKNX OnpepneneHune yHKUNN HECKONBKNX NepeMeHHbIX. | MAOYP
nepeMeHHbIX YacTHble npousBogHble u  aunddepeHumans. | (38.03.03

[NonHoe npupalleHne 1 NonHbin  guddepeHuman, | YnpasneHue

ero npumeHeHue. NponssogHas CroXHOM PYHKLMKW, | NEPCOHAIIOM). —
npoun3sogHas HesABHO 3agaHHon  dyHkuuu. | https://edu.vsu.ru
MpousBogHas NO  HanpaeBneHwuo. [pagveHT.

YacTHble  Npou3BOAHbIE  BbICWUMX  MOPSIAKOB.

OKCTpeMyMbl  (PYHKUMM  OBYX  MEPEMEHHBbIX.

YCnoBHbIE 3KCTPEMYMBI.

210 | OudbdbepeHumnanbHble OnddepeHumnanbHble ypaBHeHUs nepsoro nopsaka. | MMOYP

ypaBHeHUs OnddepeHumnanbHble ypaBHEHUS 2-ro Nopsaka. (38.03.03
YnpasneHue
nepcoHanom). —
https://edu.vsu.ru

2.11 BeposaTHocTM coBbITUI Cny4yaiHble cobbiTusi, 4YactoTa W BeposiTHocTb. | MUOYP

Knaccuyeckun cnocob noacveta BeposiTHocTewn. | (38.03.03
OcHoBHblE dhopmynel ans BblYMCNEHUS | YNpaBneHue
BEpPOATHOCTEN. YCMNOBHbIE BEpPOATHOCTU. Teopema | nepcoHanom). —
YMHOXeHUsi  BeposaTHocTen. dopmyna nonHon | https://edu.vsu.ru
BepodATHoCcTM M copmyna baneca BeposiTHOCTeN

rmnoTes. HesaBucumble cobbiTuS. Cxema

MOBTOPHbIX HE3aBMUCUMMbIX UCMbITaHMN  (Cxema

BepHynnu).  ®opmyna bepHynnu. Haubonee

BEPOSAITHOE 4MCMO ycnexoB B cxeme bepHynnu.

MpubnuxeHHble copmynbl  Jlannaca.  DyHKuun

laycca wn Jlannaca. [lpegenbHas Teopema U

npubnmwkeHHas dopmyna MyaccoHa.

212 | Cny4vaiiHble BENNYUHbI dyHKUMA pacnpedeneHvs criyyanHon BenuuuHbl. | MUOYP
CsoiictBa dyHKUUN pacnpegenenus. | (38.03.03
Hes3aBUCMMOCTb criydyamHbIX BenuumH. OyHKUuMK OT | YnpasneHue
OOHOW WIMM  HECKONbKUX CIyYalHbIX BENUYMH. | NePCOHAIIoOM). —

ApundmeTmnyeckne onepaumMm Hapg — CnyyYamHbIMU
BENMYMHaAMMU. OcHoBHbIE yucnosble
xapaktepuctukm [1CB: maTemaTuyeckoe oxuagaHue,
ancnepcus, cTaHgapTHOE OTKIOHEHWe, KoBapuauns
" KoadhpuumeHT Koppenauuu. Mpumepsl
Knaccmnyeckmx ONCKPETHbIX pacnpegeneHun

https://edu.vsu.ru
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(bHOMManbHoe, NMyacCOHOBCKOE, reoOMeTpUYecKoe)
1 BbIYMCMEHME NX YUCMOBBIX XapaKTEPUCTUK.

2.13 | MNpepenbHble TeopeMbl | HepaBeHcTBO Yebbiwera. lMpaBuno «tpex curm» B | MMOYP

Teopun BEPOATHOCTEN obwem cnyyae. Teopembl Yebbiwea n bepHynnu. | (38.03.03
lMocnegoBaTtenbHOCTH cnyYanHbIX BEMWYMH. | YnpaBneHue
CxoOMMoCTb MO BEPOSAITHOCTM U 3aKOH OOnbLUMX | NEPCOHANIOM). —
yncen. [oHATne xapaktepuctuyeckon dyHkuuu. | https://edu.vsu.ru
LleHtpanbHaa npegenbHas Teopema (UMNT) B
dopwme JIsnyHoBa Ansi OANMHAKOBO pacnpeneneHHbIX
cnaraembix 1 B obuem cnyyae. lNMpumeHexHne LMT.

214 | OnemeHTbl eHepanbHas coBokynHocTb. Bbibopka. Bugsl | MUOYP
MaTemMaTU4eCKOM BbIOOPOYHBLIX CTaTUCTUYECKMX pacnpegeneHun, mx | (38.03.03
CTaTUCTUKN cBA3b Apyr ¢ gpyroMm. [lonuroH. luctorpamma. | YnpasneHue

Cratuctnyeckoe oueHmBaHue. To4yeuvHble OLEHKM | NepCoHariom). —
napameTpoB pacnpegeneHnn wn ux cBoncTea. | https://edu.vsu.ru
MoHATMe poBepuTenbHOro nHTepaana. lNoctpoexune

OOBEpUTENbHbLIX MHTEPBANoOB, MOKPbLIBAKOWMX C

3a4aHHON HaAEXHOCTbO NapamMeTpbl HOPMarnbHOro

pacnpegenexus.

2.15 | lNpoeepka cTtaTtuctmyeckmx | MNMpoeepka CTaTUCTUYECKNX rmnotes. | MMOYP

rmnoTes. Perpeccus. Wcnonb3oBaHne kputepua lMNMupcoHa anga nposepkn | (38.03.03
HOpManbHOCTM TEOPEeTUYECKOro pacnpegeneHus. | YnpaesneHume
Kputepun  Oduwepa. [llpoBepka rmnotesbl O | NepcoHanom). —
paBeHCTBE  Auchnepcun  AByX  HopmanbHbix | https://edu.vsu.ru
npu3HakoB.  OAHOMAKTOPHbIN  ANCMEPCUOHHbIN
aHanu3. CraTuctnyeckme meToabl  0bpaboTku
3KCMepuMeHTasbHbIX AaHHbIX. MeToa HaumeHbLUMX
kBagpaToB. Mcnonb3osaHne MHK gns oTbickaHus
napameTpoB JMHEWHOW MoAenu, npubNMKeHHO
OMNWCbIBAOLLEA  OMbITHblE  AaHHble, W  AnA
HaxoXaeHus NPUONMKEHHOTO peLleHns
nepeonpeneneHHbIX CUCTEM.

2.16 | JluHenHoe O6was nocTtaHoBKa 3agayum nuHenHoro | MNOYP
nporpaMmmmnpoBaHmne NporpaMmMmnpoBaHms. 3apava ontumaneHoro | (38.03.03

MCMONb30BaHNa PEeCcypcoB, TpaHCMopTHasd 3agaya. | YnpasneHue
"eomeTpuyecknin MeToq peLleHns 3aaad IMHEVHOrOo | NepcoHanom). —
nporpamMmmunpoBaHus. [oHsTue onopHoro nnaHa. | https://edu.vsu.ru
Teopema 06 3KCTpEMYyME NIMHENHOrO (hyHKUMOHanNa

Ha BbIMYKNOM MHOrorpaHHuke pelleHuin. Kputepuia

ONTMMAanbHOCTU  pelleHus  3adadn  JIMHENHOro
nporpaMmmmnpoBaHmsi. CUMNNEKCHbIA MeTo,.

2.17 | Teopusa OBONCTBEHHOCTU CuMMETpPUYHbIE U HECUMMETPUYHbIE ABONCTBEHHBLIE | MAQOYP
3agayn. OcHOBHble TeopeMbl ABOMCTBEHHOCTM U ux | (38.03.03
3KOHOMMYECKOE coaepKaHme. YnpaBnexve

nepcoHanom). —
https://edu.vsu.ru

218 | TpaHcnopTHas 3agava TpaHcnopTHaa 3agaya. OTkpbiTad u  3akpbitas | MUOYP
mMogenu TpaHcnopTHOM 3ajaun. Teopema o | (38.03.03
paspeLnmMocT TpaHcrnopTHoW 3agadyu. [loHATne | YnpasneHue
nepBOHaYarnbHOro OMOPHOrO MfaHa, ero CBOWCTBA. | MepcoHanom). —
lMocTpoeHne nepBOHa4yanbHOro OMOpHOro nnaxa. | https://edu.vsu.ru
MeTog nOTEHUMAnoB peLUeHUst TPaHCMOPTHOWN
3aga4n. EQUHCTBEHHOCTb ONTMMAarnbHOIO MiaHa.

2.19 | OnemeHThI Teopun | MatpuyHbie urpbl. YncTble n cmelwanHble ctpaterun | MUOYP

MaTpPUYHbIX Urp n nx ceorictea. CeefieHne matpuyHon urpbl K nape | (38.03.03
OBOVCTBEHHbIX 3agav nuHerHoro | YnpasneHue
NporpaMmMmpoBaHms. Urpbl c NpvpoadoW. | MepCcoHanom). —
KoonepatueHble urpbl. Mogenu nosegeHus pupmbl | https://edu.vsu.ru
B YCMNOBUSIX COBEPLUEHHON W HeCOBEPLUEHHOW
KOHKYpPEHUUHU.

2.20 | Matematnyeckaa  Teopus | Obwass noctaHoBka 3agjaum ynpaenenus. Metog | MNOYP
ONTMManbHOro ynpasneHus | MHoxuTenewn Jlarpanxa. MNpuHumn ontumaneHocTh | (38.03.03

MoHTpsarnHa. ONTMManeHOCTbL MO BbICTPOAENCTBUIO. | YNpaBneHme
CuHTE3 ONTUMAnbHOrO YNpPaBIiEHUS B JIMHEWHbIX | NepcoHanom). —
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cncrtemax Cc ©eCckoHEeYHbIM BpemMeHeM
CyLleCTBOBaHUA. OKOHOMUKO-MaTeMaTU4eCKme
mogenu. q)yHKLI,VIVI MONIe3HOCTH, KpuBble

Oespas3nuunsa, (yHKUMM  cnpoca, ypaBHeHue
Cnyukoro, KpuBble [OXOA-NOTpebreHne, KpuBbie
LIEHBI - notpebnexue, KO3 PUUMEHTbI
3MacTUYHOCTH, obwme Moaenu pasBuTUs
3KOHOMWKKM, mogenb Coroy.

https://edu.vsu.ru
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13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugpl 3aHATUIN (KONWMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTtosaTenbHas
n/n (pasgena) gucuunnmHel Jlekumm | TNpakTnyeckme | JlabopaTopHbie pa6oTa Bcero
1 cemecTp
1 | MaTpuyHas anrebpa 2 2 6 10
2 PelweHne cuctem TINHEIAHbIX 2 6 8 16
anrebpanyecknx ypaBsHeHuUN
3 | OcHoBbLI BEKTOpPHOW anredpbl 2 4 6 12
4 MHorouneHbl 1 KOMMIEKCHbIE 2 4 6 12
yucna
5 JInHelHble Mogenn B 5 6 12 20
3KOHOMMYECKUX 3agavax
6 | BBegeHwe B aHanu3 2 4 10 16
OundepeHunansHoe
7 | ncuncnernve yHKUMN OOHOro 4 8 10 22
nepeMeHHoro
UToro: 16 34 58 108
2 ceMecTp
1 MHTerpavanoev ncuncnenne 4 8 10 29
bYHKLMI OJHON NepeMEHHON
2 PyHKUMM HECKONBKNX 2 6 10 18
nepemMeHHbIX
3 OuddepeHumanbHble 4 6 10 20
ypaBHEHUS
4 | BeposATHOCTU COBbITUIA 2 6 10 18
5 | CnyvaiHble BENUYMHDI 2 4 10 16
6 MpepenbHble Teopemb 2 4 8 14
TEopWM BEPOSITHOCTEWN
UToro: 16 34 58 108
3 cemecTp
1 OnemeHTbl MaTemMaTU4eCKOM 2 4 6 12
CTaTUCTUKU
2 MpoBepka CTaTUCTUYECKMX 4 6 8 18
rmnoTes. Perpeccusi.
3 JlunenHoe 5 6 16
nporpaMMmpoBaHue
4 | Teopunsa OBONCTBEHHOCTU 2 4 8 14
5 | TpaHcnopTHasa 3agavda 2 4 10 16
6 :V?rl'rl)eMeHTbl TEOPUN MaTpPUYHbIX 5 4 8 16
7 MaTtemaTtnyeckas Teopus 5 6 10 20
ONTUMArbHOrO ynpaeneHus
UToro: 16 34 58 108
Bcero: 48 102 174 324

14. MeToanyeckue ykasaHmsa Ans o6yyaroLWMXCcA Mo OCBOEHUIO AUCLUMIIUHDI

NnpakTu4ecKkne 3aHATUA, a Takke pasninyHble BUabl CaMOCTOATENTbHOMN pa6OTbI o6yqarou.u/|xc;|.

B npouecce npenogaBaHusi OUCUMMAMHBI MCNONb3YKOTCA Takue BuAbl yd4eOHOM paboTbl, Kak nekuuu,

B npouecce nekumit oby4datoLmmcs peKoMeHAyeTCsl BECTU KOHCNEKT, YTO NMO3BONUT BNOCIEACTBUN BCNOMHUTD

M3yYeHHbIn Yy4yebHbI MaTepuan, [OMOMHWUTL COoAepXaHue MNpu camocTodATenbHOM paboTe C nuTepaTypon,
noarotToBUTbLCA K TeKyLLl,eI7I n I'IpOMe)KyTOHHOVI aTTecTauun.

CnepyeT Takke obpallaTh BHUMaHWE Ha KaTeropuu, (DOpMyNMPOBKW, pacKpbIBaloLMe CoaepXaHue Tex umm

WHbIX SIBMEHWI 1 NMPOLIECCOB, Hay4YHble BbIBOAbI U MpakTUYeckue pekoMeHaauun. >KenaTenbHo ocTaBuTb B paboumnx
KOHCMeKTax Mons, Ha KOTOpbIX AenaTb MOMETKM M3 PEKOMEHOOBaHHOW NMTepaTtypbl, OOMOMHAKLWME MmaTepuan
MPOCMyLLIAHHON NEKUUK, a Takke NoayYepKkuBaloLLmMe 0CoBYH0 BaXHOCTb TEX UM UHBLIX TEOPETUYECKUX MOMOKEHUNA.

JTioGas nekumst JoImMkHa MMETh FIornyeckoe 3aBepLieHne, posib KOTOPOro BbIMNOJTHAET 3aKilto4YeHue. BbiBoapl

hOPMYNMPYIOTCA KPaTKO U MakOHWYHO, MX LienecooBpasHo 3anucbiBaTth. B KoHLE nekuun obydalolimecs umeroT
BO3MO)XHOCTb 3aaTh BOMPOCHI NpenoAaBaTento no TeMe nekuum.




B xome nOAroTOBKM K MPaKTUYECKUM 3aHATMSIM OOy4alolleMycsl PeKOMEHAYeTCsl M3Y4YnTb OCHOBHYHO
nmTepaTypy, 03HAaKOMUTLCS C JAOMNOSNHUTENBHON NMUTEepaTypPoii, HOBBIMU NyBRMKaLMSIMU B NEPUOANYECKUX N3OaHUSIX.

Mpexae Yem NpucTynaTh K BbINOSIHEHMIO NMPaKTUYEeCKMX 3aAaHni, obydatolemycss Heo6xoaMMO 03HAKOMUTLCS
C COOTBETCTBYWOLMMM pasgenamMy nporpaMMbl  OWCLUMMNMHBEI MO y4eGHON nuTepaType, PeKoMeHAOBaHHOM
nporpamMmon Kypca; NomnyYuTb OT MpernogasaTtesnisi MHOpMauuio O Mopsidke MPOBEAEHUS 3aHSATUS, KpUTEpUsX
OLIEHKN pe3ynbTaToB paboThl; MOMyYnTb OT MpenodaBaTenss KOHKPETHOe 3adaHve UM MHGOPMauuio O Cpokax
BbINOMHEHWS, 0 TPEGOBaHUAX K OhOPMIIEHMIO U (DOpME NPeaCcTaBNEHNS pPe3ynbTaToB.

Mpy BbLINOMHEHUM 3agaHUs HeobGXoOMMO MPVMBECTM pPas3BEPHYTble MOSICHEHUS XOAa pelleHus u
npoaHanuanpoBaTtb MoslydeHHble pesynbTaTbl. Mpyu HEOOXOAMMOCTH OGyYaloLUMecss UMEOT BO3MOXHOCTb 3adaTtb
BOMPOCHI NpenogasaTento Nno TpyAHOCTAM, BO3HUKLLMM MpY pelleHnn 3aaau.

CamocTonATenbHasi paboTta 0bBy4alroLmUXcs HamnpaefieHa Ha CaMOCTOSiITENbHOE U3yyeHue OTAENbHbIX TeM U
BOMPOCOB y4eGHoM AncumnnnmHel. CamocToaTenbHas paboTa saBnsieTcst 06si3aTenbHOM ANs Kakaoro obyyarowerocs.
Mpu camocTosATenbHON paboTe obyyaloWUACH B3aMMOOEWCTBYET C PEKOMEHAOBAHHbIMKM MaTtepuanamu npu
MUHMMasIbHOM y4acTuM npenogasaTtens.

Bonpochkl, koTopble Bbi3biBaloT Yy oby4yalollerocs 3aTpygHeHvWe Mpv MoaroToBKe, AOMKHbI ObiTb 3apaHee
chopMynupoBaHbl M 03BY4YEHbl BO BpPEMS 3aHATUA B ayauTopuM AN AOMOJSIHUTENIbHOTO  PasbsCHEHUS
npenogaearesem.

15. lMepeyeHb OCHOBHOM WU [AOMOJSIHUTENIbHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heob6XoAUMBIX AN OCBOEHUA AUCLIUNIIUHBI

a) OCHOBHas nuTeparypa:

Ne n/n NcTo4uHnk

Bbiclias maTemaTuka ans akoHoMmncToB: y4ebHuk / H. L. Kpemep, B. A. lNMyTko, . M. TpuumH,
M. H. ®pugmaH ; pea. H. L. Kpemep. — 3-e nsag. — Mocksa : FOHutK, 2015. — 482 c. : rpad. —
(BonoTon oHa poccuiickux y4edHuKoB). — Pexxknm goctyna: no nognuvcke. — URL:
https://biblioclub.ru/index.php?page=book&id=114541 — ISBN 978-5-238-00991-9.

Banguh, K. B. Teopusi BEpossTHOCTEN 1 MaTeMaTnyeckas ctatucTuka : y4ebHuk / K. B. bBanguh,
B. H. bawnbikoB, A. B. Pykocyes. — 3-e u3g., ctep. — Mocka : [lawkos n K°, 2020. — 472 c. : nn.
— Pexum goctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=573173 —
Bubnuorp.: c. 433-434. — ISBN 978-5-394-03595-1..

Caxapoga, J1. B. MatemaTtuka: yyebHuk: / J1. B. Caxapoa; PocToBCckMIA rocygapCTBEHHbIN
akoHoMmuyeckuin yHnsepeutet (PUHX). — Poctos-Ha-[oHy : N3gaTenscko-nonurpaduyeckni

3. komnnekc PI3Y (PUHX), 2017. — 116 c. — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=567421 (gata obpaweHns: 30.10.2021). —
Bubnuorp. B kH. — ISBN 978-5-7972-2361-0.

MBeaHoBa, C. A. JlnHeiHas anrebpa: yuebHoe nocobue: / C. A. ViBaHoBa, B. A. MaBckuii ;
KemepoBckuin rocyaapCTBEHHbIN YHUBEPCUTET. — 2- 13[,., nepepab. u gon. — Kemeposo :

4. KemepoBckuii rocygapcTBeHHbIn yHuBepeuteT, 2019. — 125 c. : nn., Tabn. — Pexxum goctyna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=573547 (nata obpaLleHus:
30.10.2021). — bubnuorp. B kH. — ISBN 978-5-8353-2359-3.

WccnepoBaHve onepauuii B 9KOHOMUKeE: yvebHoe nocobue ans By3oB, obyvarowmxcs no
5. 3KOHOMMYECKMM cneumanbHocTam u Hanpasnenuam / [H.LWW. Kpemep [n gp.]; nog pea. H.L.
Kpemepa - Mocksa: FOpawr, 2013 - 438 c.

0) gononHuTenbHasa nuTeparypa:
Ne n/n McToYHMK

1. MuHopckui B.IN. C6opHMK 3agay no Beicwen matematumke.- M.: Hayka, 2005. — 352 c.
Kpemep H.LL. Teopusa BepoATHOCTEN M MaTeMaTm4eckasa ctaTucTuka:[y4ebHuk ons ctyg. By30B,
2. 06yu4. no akoH. cneu.]/ H.W. Kpemep — Mocksa: FOHUTW, 2010 — 550 c.- ISBN 978-5- 238-
01270-4.
MmypmaH B. E. Teopus BeposiTHOCTEN U MaTemaTU4eckas cTaTUCTuKa : yyebHoe nocobue ans
3. ctya. By3os / B.E. 'mypmaH .— W3g. 11-e, ctep. — M. : Beicw. wk., 2005 .— 478, [1] c. : vn.,,
Tabn. — MNMpeaM. ykas.: c.474-479 .— ISBN 5-06-004214-6.
'mypmaH B. E. PykoBoACTBO K peLueHuto 3agad o Teopun BEPOATHOCTEN U MaTeMaTuyecKom
cTaTucTuke : y4ebHoe nocobue ansa ctya. sy3os / B. E. TMypmaH .— U3ga. 10-e, ctep. — M. :
Bbicwas wkona, 2005 .— 403, [1] c. : un., Tabn. — ISBN 5-06-004212-X.



https://biblioclub.ru/index.php?page=book&id=114541
https://biblioclub.ru/index.php?page=book&id=573173
https://biblioclub.ru/index.php?page=book&id=567421
https://biblioclub.ru/index.php?page=book&id=573547
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%93%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%93%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

KanuHuHa B. H. MaTemaTuyeckas ctatucTtuka : [Y4ebHuk gns cpea. cneu. y4eb. 3aBeaeHui] /
B.H. KanuHnHa, B.®. MNaHknH .— 2-e 13pg., ctep. — M. : Bobicw. wk., 1998 .— 335, [1] ¢c. : vn. —
ISBN 5-06-003496-8 : 17.60.

Kpacc M. C. MaTematuka Ans akoHoMuyeckoro bakanaspwuara : y4ebHuk ong crtyg., obyd. no
HanpaBneHuto "AKoHoOMMKa" 1 3KoH. cneunansHocTam / M. C. Kpacc, B.I1. YynpbiHoB ; Akag.
Hap. xo3-Ba npwu MNMpasutensctee Poc. ®egepaunn .— M. : leno, 2005 .— 574, [1] c. : un.,
Tabn. — bubnuorp.: ¢.568 .— lMNpegm. ykas.: ¢.569-575 .— ISBN 5-7749-0404-0.

Llnnayues B.C. . Kypc Bbicluen matematukm : yyebHuk / B.C. LUnnayes ; nog pea. A. H.
TuxoHoBa .— 2-e 13a., nepepab. u gon. — M. : [NpocnekT : Benbu, 2004 .— 560 c. : un. —
ISBN 5-98032-337-6 (B nep.).

Llnnayes B.C. 3agayHuk no BeiCLLEN MaTeMaTuke : yuebHoe nocobue ans ctya. Bysos / B.C.
LlLUnnayeB .— 3-e uag., ctep. — M. : Bbicw. wk., 2003 .— 303, [1] ¢. : un. — ISBN 5-06-003575-
1

Kpacc M.C., YynpbiHoB B.IM. OcHOBbI MaTeMaTukn 1 ee NpUoXeHUs B 93KOHOMUYECKOM
obpasoBaHun: YuebHuk — M.: N3g. «Jenoy», 2001. — 688c.

10.

OcHoBbI MaTeEMaTUYECKOro aHanmnsa : yuebHoe nocobue / [B.B. daBHuc n ap.] ; BopoHex. roc.
YyH-T .— BopoHex : Miagatenbckun gom BIY, 2017 .— 203 c. : un., Tabn. — ABT. yka3aHbl Ha
obopote T!UT. N. — bnbnuorp.: c. 203 .— ISBN 978-5-9273-2526-9.

11.

MeToanyeckue ykaszaHus Onsi CaMOCTOSATENbHOM paboThbl CTYAEHTOB Mo kypcy "MaTtematuka”
[OnekTpoHHbI pecypc]: ansa cTya. 1 Kkypca 3KoH. doak. o HanpasneHusm "MeHeaXMeHT" 1
"YnpaeneHue nepcoHanom". Y.1. MatemaTtunyeckmin aHanus / BopoHex. roc. yH-T ; [cocT.: O.C.
Bouwesa, J1.A. WnwknHa, C.C. WekyHcknx, A.A. KOpoBa] .— OneKTpoH. TEKCTOBbIE AaH..—
BopoHex, 2015 .— 76 c.

12.

MeToguyeckne ykasaHus Ons camocTosTenbHow paboTbl CTyaeHToB no kypcy "MaTtematuka"
(JlnHenHasa anrebpa n Teopus BEpPOATHOCTEN M MaTeMaTMyeckas CTaTtucTvka) [ONEeKTPOHHbIN
pecypcl: Ans ctyg. 2 K. 9KOH. bak. Mo HanpaeneHusm "MeHemkmeHT" u "YnpasneHwe
nepcoHanom" / BopoHex. roc. yH-T ;[ cocT. : B.B. daBHuc. O.C. Bouwesa, J1.A. WuwkuHa, C.C.
LLlekyHCknxX] .— OneKTpoH. TeKcToBble AaH. — BopoHex, 2015 . — 102 c.

B) MHPOPMALIMOHHbIE 3NEKTPOHHO-0BpasoBaTenbHble pecypchl (oduumanbHble pecypcbl MHTEPHET):

Ne n/n | NIcTOYHUMK
1. | SoHanbHas Hay4yHas 6ubnuoTteka BIY https://www.lib.vsu.ru/
> https://fedu.vsu.ru/ — obpasoBaTenbHbIi MopTan «3NEKTPOHHbLIN yHuBepcuteT BIY»/LMC
Moodle
3. | OBC JlaHb, http://e.lanbook.com/
4 OBbC YHuBepcutetckas bubnmoteka online https://biblioclub.ru/

16. NMepe4yeHb y4eOHO-MeTOaQNYECKOrO obecneyvyeHns Ans CaMOCTOATEeNbHOM paboTbl

Ne n/n

NcTouHnk

MeToauyeckme ykasaHus Ans caMocTosTenbHoW paboTbl CTYAEHTOB Mo Kypcy "Martematuvka
[OnekTpoHHbI pecypc]: ona ctyd. 1 kypca 3koH. dak. no HanpaeneHusm "MeHemkMmeHT" u
"YnpaBneHue nepcoHanom". Y.1. Matematuyeckun aHanm3 / BopoHex. roc. yH-T ; [cocT.: O.C.
Bouwes, J1.A. WuwknHa, C.C. WekyHcknx, A.A. KOpoBa] .— OnNeKTpoH. TeKCTOoBble AaH..—
BopoHex, 2015 .— 76 c.

MeToanueckne ykasaHus Ons CaMOCTOATENbHOM paboTbl CTyAeHTOB no kypcy "Martematmka"
(JlnHerHasa anrebpa n Teopusi BEPOATHOCTEN M MaTeMaTuveckas CTaTUCTUKA) [ONEKTPOHHbIN
pecypc] : Ana crtyg. 2 K. 9KOH. pak. no HarnpaeneHusMm "MeHemxmeHT" u "YnpasneHue
nepcoHanom" / BopoHex. roc. yH-T ;[ cocT. : B.B. daBHuc. O.C. Bouwesa, J1.A. WuwkuHa, C.C.
LLlekyHckumx]] .— ONEeKTPOoH. TEKCTOBbIE AaH. — BopoHex, 2015 . — 102 c.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6211&TERM=%D0%9A%D0%B0%D0%BB%D0%B8%D0%BD%D0%B8%D0%BD%D0%B0,%20%D0%92%D0%B5%D1%80%D0%B0%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6875&TERM=%D0%9A%D1%80%D0%B0%D1%81%D1%81,%20%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6875&TERM=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6875&TERM=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/
https://edu.vsu.ru/
https://biblioclub.ru/index.php?page=book_red&id=236489

17. OOpa3oBaTesfibHble TEXHONIOMMU, MUCNONb3yeMble Npu peanusaumum Yy4eOHOWM
AUCLUMNIINHBLI, BKMOYas AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoe oby4YeHue):

[Mporpamma Kypca MOXET peanu3oBaTbCs C MPUMEHEHMEM ANCTaHUMOHHbBIX 06pasoBaTesibHbIX
TexHonormn 4epe3 OOpasoBaTenbHbid  nopTan  «OMEeKTPOHHbIN  yHMBepcuTeT BlY»
https://edu.vsu.ru rge npeactaesneHbl y4YebHble MaTepuanbl, a Takke nNpeaocTaBnseTca
BO3MOXHOCTb B PEXMME OHManH NPOBOAMUTbL 3aHATUSA B COOTBETCTBMM C pacrnncCaHneM.

18. MaTepnanbHoO-TeXHU4YeCKoe obecnevyeHme AUCLUUNIIUHDI:

YyebHasa ayantopus: cneumanm3npoBaHHas mebernb, HOyTOYK, MPOeKTop, aKpaH AN NPOeKTopa;
nomelleHne Ansg camocTodATenbHoM paboTbl: cneunanu3MpoBaHHass mebenb, KOMMbTEPbI
3QNTP-Shell NM-10-B260GBP-525 ¢ BO3MOXHOCTbK nogknoveHnss kK cetn "UHTepHet",
nporpammHoe obecneveHme OS Ubuntu 14.04.6 LTS, Inkscape, Gimp, Okular, Mozilla Firefox,
Mozilla Thunderbird, FileZilla, 1C, FineReader 8, LibreOffice, WPS Office, KoHcynbTaHT+,
Microsoft Office 2010 lNpodeccuoHanbHbIn MNnoc, CMake, Gambas 3, GNU Emacs, KDevelop
4, Lazarus, NetBeans IDE, QtOcrave, RStudio, Scilab, GNU Octave, GNU PSPP, Gretl.

19. OueHou4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLWEeNn U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OueHKkM ocBoeHusi obyvarowmummncs yd4ebHoro MaTepuana onpepensieTcs
coAepXXaHneM crieayloLmx pasaenos AUCLMNINHDI


https://edu.vsu.ru/

WHankaTop(bl)
Ne HanmeHoBaHue pasgena KomneTteHy,
OOCTWDKEHNS OueHouHble cpeacTBa
n/n ANcunnnunHel (Mogyns) ns(un)
KOMMEeTEHL MM
1 MatpuuHas anrebpa OnK-2 OMK-2.2 3apaum TekyLiero KOHTpOns,
TECTUpPOBaHWe, YCTHbIN Onpoc
> PeweHune cnctem NNHEAHbIX OMNK-2 OMK-2.2 3apaum TekyLiero KOHTpOns,
anrebpanyecknx ypaBHEHWI TECTUpPOBaHWeE, YCTHbIN Onpoc
3 OcHoBbI BeKTOpHOW anrebpbl OMnK-2 OMK-2.2 3apaum TekyLero KOHTpOns,
TECTUpPOBaHMeE, YCTHbIM ONpoc
4 MHorouneHbl 1 KOMNEKCHbIE OMNK-2 OMK-2.2 3apgauu TekyLiero KOHTpOnS,
yucna TECTUpPOBaHMeE, YCTHbIA ONpoc
5 JInHenHble Moaenu B OMK-2 OMK-2.2 3agauu TekyLero KOHTpOSS,
3KOHOMUYECKMNX 3aavax TECTUpPOBaHMe, YCTHbIA ONpoc
6 BeeneHune B aHanus OMK-2 OMK-2.2 3apgaun TeKyLIJ,eFE) KOHTpONS,
TECTUpPOBaHME, YCTHbIA ONpoc
OunddepeHunansHoe
7 NCUYUCIEeHne dyHKUURA OriK-2 OriK-2.2 3ana-n TeKymer? KOHTpORA,
TeCTUpOBaHue, YCTHbIA ONpoc
OZHOro NepPeMeHHOro
8 MHTerpavanoev ncuncnenve OMK-2 OMK-2.2 3apgaum TeKyLLero KOHTpOSS,
OYHKLMIN OOHOW NEpEMEHHON TECTUpPOBaHWe, YCTHbIN Onpoc
9 ®PyHKUMM HECKOJTbKMX OnK-2 OMK-2.2 3apaum TekyLiero KOHTpOns,
nepemMeHHbIX TECTUpPOBaHWeE, YCTHbIN Onpoc
10 OuddepeHumanbHbie OMK-2 OMK-2.2 3agaun TEKyLLEero KOHTpOSS,
ypaBHEHUS ' TECTUpPOBaHWe, YCTHbIN Onpoc
11 BeposaTHoCTM cobbiTui OnK-2 OMK-2.2 3apaum TekyLiero KOHTpOns,
TECTUpPOBaHWe, YCTHbIN Onpoc
12 Cny4anHble BENUYMHBI OnK-2 OMK-2.2 3apaum TekyLiero KOHTpOns,
TECTUpPOBaHWe, YCTHbIN Onpoc
13 MpepenbHble TeopeMbl OnK-2 OMK-2.2 3apaum TekyLiero KOHTpOns,
TEOPUN BEPOATHOCTEMN TECTUPOBaHME, YCTHbIA ONpoc
14 OnemMeHTbl MaTteMaTuyecKkom OnK-2 OMK-2.2 3agauu TekyLiero KOHTpOnS,
CTaTUCTUKM TECTUPOBaHME, YCTHbIA ONpoc
15 MpoBepka CTaTUCTUYECKMX OMK-2 OMK-2.2 3apaum TeKyLero KOHTpOnS,
rmnoTes. Perpeccus. TECTUPOBaHME, YCTHbIA ONpoc
16 JInHenHoe OMK-2 OMK-2.2 3agaun TekyLero KOHTpOSS,
nporpaMMmpoBaHue TECTUPOBaHME, YCTHbIA ONpoc
17 Teopwusi ABONCTBEHHOCTYU OMnK-2 OMK-2.2 3agauu TekyLiero KOHTpOnS,
TECTUPOBaHME, YCTHbIA ONpoc
18 TpaHcnopTHas 3agava OMK-2 OMK-2.2 3agaun TekyLero KOHTpOSS,
TECTUPOBaHME, YCTHbIA ONpoc
19 OnemeHTbl Teopun OMK-2 OMK-2.2 3agaun TeKyLLero KOHTpOSS,
MaTPUYHbIX UTP TECTUPOBaHMWeE, YCTHbIN Onpoc
20 MaTtemaTnyeckas Teopusi OnK-2 OMK-2.2 3apaum Tekyliero KOHTpOns,
ONTUManbHOro ynpaeneHus TECTUPOBaHMWeE, YCTHbIN Onpoc
lMepeyeHb NpakTN4YecKknx 3agay,
MpomexyToyHasi aTTecTauus BOMPOCOB TECTA, BONPOCOB YCTHOMO
dopmMa KOHTPOMs — 3a4eT, 3a4eT, 3K3aMeH onpoca, BONPOCOB NPOMEXYTOYHOMN
aTTectauuu

20. TvnoBble OUEHOYHble CcpeAcTBa M MeToAMuYecKMe MaTtepuanbl, onpegensilouwme
npoueaypbl OLeHUBaHUA

20.1. TeKywinin KOHTPOIb YCNEBaeMoCTHn

KoHTponb ycneBaemocT Nno AUCLMMNIMHE OCYLLECTBSIETCS C MOMOLLbIO CreayHoLMX OLEHOYHbIX
CPEACTB: 3aa4y TEKYLLEro KOHTPOIs, BOMNPOCOB YCTHOrO Onpoca, TeCTOB.

KomnnekT 3apgauv TeKywero KoOHTpons

1) HaliTn 3HayeHne MaTpuyHoro MHorouneHa 2A2+3A+5E, ecrniu



2)

3)

5)

6)

8)

9)

10)

11)

1 1 2 1 0 O
A=|1 3 1 E={0 1 0
4 1 1 0 0 1
I 3 1 2 1
Haittn ABuBA,ecrmu A={2 0 4|, B=|1 -1 2
1 2 3 3 2 1
2 3 1
Hant matpuuy, obpathytomatpue 4 =( () 1 5
4 2-1
2 =3
Bbluncnntb .
1 —4
-1 2 3
Bbluucnuts | 2 1 4.
-1 2 5
Bblumcnntb onpeaennTesnb YeTBEPTOro Nopsiaka:
1 2 -1 5
o -1 2 3
A=
0 1 2 -1
3 -2 0 O

X +x,—x;=0
PewwnTb cuctemy ypaBHeHnii meTogom Kpamepa v MaTpuiHbIM MeTofoMm < 2x, + x, +2x; =10

X, —3x, +x;=-2
PewwuTb cuctemy ypasHeHun metogom [raycca.

- X, =X, =3x; +4x, =-5

X, —2x;+3x,=-4

3x, +2x, +5x, =10

4x, +3x, = 5x; +x, =5

PewwuTb cuctemy ypaBHeHun metogom Maycca. Ykasatb obLiee n 0gHO YaCTHOE peLUeHus.
X, —2x,—x;+3x, =5

4x, +x, +x; +2x, =13

Tx, +4x, +3x; +x, =21

2x, +5x, +3x; —4x, =3
PeLLnTb 0HOPOAHYIO CUCTEMY ypaBHEHMIA. YkasaTb obLLee pelueHre U dyHaaMeHTabHYIo

CUCTEMY YPaBHEHUMN.



X, +5x, =3x;-2x, =0
=2x, +x;+4x, =0

X, —3x, +5x; +2x, =0
5x, —x, +6x; - 2x, =0

12) 3apada: JaHbl koopauHathl BeplinH nupamugbl A1(0,2,7), A2(4,2,5), As(0,7,1), A4 (1,5,0). Hantu:
1. OnuHy pebpa A1Az;
2. Yron mexay pebpamun A1Az n A1As;
3. YpaBHeHue pebpa A1A4, ypaBHeHUe nnockoctn A1A2As 1 yron mexay pedbpom A1A4 1
nnockocTbio A1A2A3;
4. YpaBHeHWE BbICOTbI, ONYLLEHHOW 13 BePLUMHbI As Ha rpaHb A1A2As;
5. Mnowagb rpaHn A1A2A3 n obbem nupamnapl;
Coenatb YepTex.
13) TllepeBecTu 13 anrebpanyeckon B TPUrOHOMETPUYECKYIO 1 NoKasaTenbHyto hopmy z=4-4i.
14) BbluMCNUTb CYMMY M Pa3HOCTb 3a4aHHbIX KOMIMIIEKCHbIX Yncen z1=3+i, z2=5-2i.
15) BbINOMHUTL YMHOXEHME U OeNeHne KOMMMEKCHbIX Yncen z1=3+i ; z2=5-2i.
16) BosBecTtu KommnnekcHoe vncno z=3+3i B cTeneHb: a) n=2n=2 6) n=7.
17) PewwnTb kBagpaTHOE ypaBHeHne x2+2x+2=0 Hapg C.
18) Bblumcnutb npegensi:

x—=3x* +2x* . oAx=3-+4—x

lim ~————""; lim =

oo [+ 4x—x =3 xT+x—12
lim 1—cc;s3x : lin}(:;_zx)x/(l*x)
x—0 X x— :

19) Bbl4MCRMTb NPOM3BOAHbIE CreayoLWwmnX PyHKUNIA:

X

-3
5 _ .S x . Se
y=Rlx* ——=+arctg(5-x):6) y = 2\/;2 ;B) ) = Xé€ Ny = (Smx)
\/g 1—x
20) NccnepoBaTtb chyHKUMM MeToAoM AnddepeHLmManbHOro UICHMCNEHUs U NOCTPOUTb UX rpadhuku.
y=3x—x3_ y:xel/x

21) Bbluncnutb  HeonpedeneHHble U onpefeneHHble  MHTerpanbi:

x6—4x3+3x—5\/; )
I dx

X
J 5
x? +4 57
2
J‘ dx ; J‘2—3c;‘g X g J‘ dx ; sze_x3dx;
cos?(x/2) sin”~ x Vx cos? \x

J‘\/I—lnx s f(4—3x)e'xdx;;_[arctg\/mclx, ej+1]+ln(x—])dx

X x-1

e+1

22) HaliTin yacTHble Npou3BoaHbIE BTOPOro nopsaaka dyHkumm z(X,y)=x>—y’+4xy+10.

23) HawTtun Hanbornbluee 1 HanMeHbLULee 3HavYeHNss PyHKUUM Z B 3aMKHyTOM obnacTtu
Z = X2 +2xy-4x +6y; 0 <x<1; 0 <y<2
24) Pewwutb aguddepeHymnansHoe ypaBHeHue:

2y'\x=y;

xy'=x+2y;
A+x2)y =20 =(1+x2)%,  3(0)=1:



V' =5y +4y=0;

Y'+2y +y=e;

y"—5y"+6y =13sin3x.
25) BpocatTtca gBe wurpanbHble kocTu. OnpefenuTbs BEPOATHOCTb TOrO, YTO CyMMa 4ucCra OYKOB He
npeeBocxoauT 7.
26) B rpynne u3s 20 ctpenkoB mmetTca 4 oTnuuHblX, 10 xopowwmx M 6 NoCpeacTBEHHbIX CTPENKOB.
BeposaTHoCTb NonagaHusa B Lienb Npy O4HOM BbICTpene Angd OTNMYHOro ctpenka pasHa 0,9, anga xopotuero -
0,7, ana nocpencteeHHoro 0,5. HananTe BEpoATHOCTb TOro, YTO HayAayy BblOpaHHbIN CTPENOK nonageT B
ueneb.
27) Wmetotca 5 akumii npeanpusitus A, 7 — npeanpusitust B n 3 — npegnpustiua C. BeposiTHOCTb MOBbILLEHMS
akumm A paeHa 0,7, ana B — 0,5, ana C — 0,8. Kakasi BepOATHOCTb, YTO CIyvanHO BbibpaHHas akums MOBbICUTCS
B LieHe?
28) Ha gByx cTaHkax MpOM3BOAATCH OAMHAKOBblE AeTanun. BeposaTHOCTb TOro, YTo AeTanb CTaHdapTHasi, ans
nepBoro craHka pasHa 0,8, ans sToporo — 0,9. Mpon3BoanTeENbLHOCTL BTOPOro CTaHka BTpoe BonbLLe, YeM NepBoro.
Hantn BEposiTHOCTb TOro, UTO B3siTas HayAauvy AeTarb OKaXKeTCsl CTaHaAapTHOM.
29) HaiiTi BEpOSTHOCTb TOro, YTO COBObITUE A NpoM30oNAET HE MeHee 2 pa3 B 4 HE3aBUCUMbIX UCNbITAHUSX,
€CIn BEPOSATHOCTb HaCTyNneHns cobbitna A B ogHOM mcnbiTaHum pasHa 0,6.
30) HanTtu BepoATHOCTL TOro, 4To B NapTum 13 800 M3genui, YNCno n3genuii BoiCLLEro copTa 3aKmoyeHo
mexay 600 n 700, ecnu BepOSTHOCTb TOrO, YTO OTAENbHOE N3Aernmne OKaXeTcs BbICLero copTa, pasHa 0,62.
31) WmetoTcs cTaTUCTUYECKME OaHHble, YTO B NapvKMaxepcKomn, MMetoLern 6 MecT Anst o0CnyXunBaHus, Xi
nocetTutenen OgHOBPEMEHHO OOCNYXXMBAKOTCA C BEPOSATHOCTbIO pi. HanTn matemartuyeckoe oxugaHue u
ONCMEPCUI0 CIyYalHOW BenuuuHbl X, MMeloLen CMbICi yucra obcnyxmBaeMbix B MNapuKMaxepcKow
knneHToB. Kakyto cpeHioo exxeJHEBHYO0 NMpUbLINb MPUHOCUT NapuKmaxepckasl, ecnv ogHo pabovee MecTo
NPUHOCUT cpeaHoto Npubbinb 250 py6. B AeHb.

32) TMycTb npusHak X npeacTaBneH cryyanHomn Beibopkon 3HaveHun (Tabnuua). TpebyeTcs:

1) cocTaBUTb MHTEPBanbHOE pacnpeaeneHne BolGOPKY;

2) NOCTPOUTb r’MCTOrpaMMy OTHOCUTESbHbIX HYacToT;

3) nepenTn OT COCTaABMNEHHOIO NHTEPBANBLHOMO K TOYEYHOMY BbIBOPOYHOMY pacnpeaeneHuto, B3sB Npy 3ToM
3a 3Ha4YeHus npusHaka cepeamnHbl YaCTUYHbIX MHTEPBAIoB;

4) NOCTPOUTbL MOSIUITOH OTHOCUTENbHbIX YacToT;

5) HanTK aMnMpuYeckyro PYHKLMIO pacnpeaeneHns n NoCTponTb ee rpaduk;

6) BblYMCMUTL BCE TOYEYHbIE CTATUCTUYECKME OLLEHKWM YMCMOBbLIX XapakTepUCTMK Npu3Haka: BblIOOpOYHOe

cpeaHee X ; BbIGopouHyto aucnepcuio Oy, W UCTPaBIeHHYHo BbIGOPOUHYo aucnepcutio S ; BbIGOPoUHoe

c.k.0. Oy v ucnpaBrieHHoe BbIGOpoYHoe C.k.0. S ;

7) cynTada Tpu nocnegHwue CTOﬂ6U,a Ta6ﬂ|/|U,b| rpynnamm 3Ha4YeHUn HEKOTOpPOro npu3Haka Y , BbIYMUCITUTb
D BHID, D MEXTp, D o6,

8) cumTas nepsbli cTonbel, Tabnuubl BIGOPKON 3HaYEHUIN HOpMarbHO pacnpeadeneHHoro npu3Haka X
NoCTPOUTb JOBEPUTENbHBIE NHTEPBArbI, MOKPLIBAOLLNE HEN3BECTHbLIE M.O. U ANCMEPCUIO STOr0 NpusHaka ¢

HageXHOCTbIO 7/ =0.95.

51.5 55.3 42.3 43.3 59.5 60.6 86.1 43.3 77.8 59.6
11.3 223 46.3 22.8 47.3 453 43.8 56.3 50.3 50.0
76.3 64.3 16.6 56.3 47.8 54.3 64.1 79.8 68.3 35.8
51.2 50.1 51.0 70.8 31.3 33.3 23.7 53.3 71.7 58.5
251 51.3 72.5 243 49.1 48.7 52.1 79.6 28.3 57.9
52.6 59.9 29.7 43.7 55.7 53.0 50.1 50.7 58.8 46.7
34.8 51.3 28.3 41.0 58.8 491 19.7 36.9 29.7 38.9
50.8 28.0 35.3 69.9 30.6 64.0 32.5 451 45.3 70.4
47.6 78.0 38.4 70.5 40.6 31.3 443 47.4 91.3 64.3
31.3 45.1 66.1 23.3 40.1 43.6 66.1 423 19.1 31.3

33) PecypcHas 3apava.
Ona usrotoBneHusa usgenunm tuna A n B ucnonb3yetcsa cbipbe Tpex BUMAOB, 3amnachbl Kaxagoro us
koTopbix 784, 552, 567. Ha nponsBoacTBo ogHoro nsgenus tuna A Tpebyetcs 3aTpatuTb 16 Kr Ccbipbst
nepsoro Buaa, 8 Kr cblpbs BTOPOro BMAa, 5 Kr cbipba TpeTbero smaa. Ha ogHo msgenue tuna B
pacxoAyeTcs COOTBETCTBEHHO 4; 7; 9 Kr cbipbsa Kaxgoro Buaa. [Npubbinb OT peanusauumn eguHnLb
n3genusa A coctaensieT 4 /neH.eqn./, a nagenusa B — 6 /geH.eq./. CocTaBuTb nnaH Npov3BOACTBa



n3genun A n B, obecneumBaolWmMii MakCcMMarnbHy Npubbinb OT Ux peanu3auuu. PewunTtb 3agavdy
cUMMekc-MeTofoM. [laTb reomeTpnyeckoe NCTONKOBaHUE 3adaq.

34) TpaHcnopTHas 3agava.

CoND>ORWN =

31.
32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.

MmetoTca 3 nyHKTa nocTaBku ogHopogHoro rpy3a A1, A2, A2 n 5 nyHKTOB NoTpebreHus aToro rpysa
B1, B2, B3, B4, B5. Ha nyHkrax Ai (i= 1,2,3 ) rpy3 HaxoauTcsi COOTBETCTBEHHO B KonumdectBax 200;
150; 160 ycnosHbix eguHuu. B nyHkTbl Bj (j= 1,2,3,4,5) TpebyeTca AocTtaBuTb COOTBETCTBEHHO 120;
120;100; 210; 60 eguHuy, rpysa. CTOMMOCTb NEPEBO3KN eOMHULBI Fpy3a (C Y4eTOM PacCTOsiHUN) U3 A
B Bj onpepeneHa matpuuen C={ci}. CocTaBmMTb ONOPHLIN NfiaH MeToA4aMn ceBepo-3anagHoro yrna u
MWHUMaNbHOW CTOMMOCTM, U HANTU TaKOW NNaH 3akpenneHus notpebutenen n NOCTaBLLMKOB, YTOObI
obLpe 3aTpaTbl Ha NepPeBO3KM BbINM MUHUMAnbHLI (METOA NOTEHLUANOB).

10 15 16 12 20
c=|21 9 10 9 7
12 15 16 13 21

KoMnnekT BonpocoB ycTHOro onpoca

MoHaTue maTpuubl. HekoTopble cneunansHble BUAbI MaTpuL,.
[ewncTtBns Hag maTpuuamMmm 1 X CBOMCTBA.

PaHr maTpuubl.

CrtyneHyaTble maTpuubl. HaxoxgeHve paHra matpuupl.

OnemeHTapHble npeobpasoBaHua maTpul. Teopema 0 NpUBeAEHMN MaTpULbl K CTyNneHYyaTomMy Buay.
BbluncneHne onpegenutenen 2 —ro u 3- ro NopsigKoB.

PasnoxeHvne onpegenuTenst no NnepBon CTPOKe.

CeolicTBa onpegenutenen.

Kputepuii HEBLIPOXXAEHHOCTU KBaApaTHON MaTpuLbl.

MwvHopb! n anrebpanyeckne gononHeHusi. PasnoxeHne onpeaenvTens no cTpoke unm ctonoéuy.
OnpegenuTens CyMMbl U NPOU3BEAEHNS KBagpaTHbIX MaTpuu,.

Cnoco6bl BblMUCNEHMS OnpegenuTenen n-ro nopsaka.

Cucrtembl NUHENHbIX ypaBHeHUN. PaBHocunbHble CITY n anemeHTapHblie npeobpasoaHusa CI1Y.
Kputepuin coBmectHocTn CITY. Teopema KpoHekepa — Kanennw.

PelwleHne cuctembl nMHenHbIX ypaBHeHun meTogom [aycca. Viccnegosanue CI1Y.

OpHopogHas CJ1Y. dyHgameHTanbHas cuctema peLueHuin OgHOPOAHON CUCTEMBI.

O6paTtHasa maTpuua 1 cnocobbl ee HaxoxaeHusl. PelieHne MaTpuyHoro ypaBHeHus AX = B.
PeweHune CJ1Y B MmaTpuyHon oopme.

PelueHne cuctem i nNMHENHbIX YpaBHEHWI C 1T HEU3BECTHbIMK Mo nNpasuny Kpamepa.

MoHATMe BekTOpa.

JInHeliHble onepauun Hag BEKTOPaMM: CITOXKEHUE U BblYMTAHME BEK-

TOPOB, YMHOXEHME BEKTOpa Ha Y1Cho.

KonnuHeapHble 1 komnnaHapHble BEKTOPbI.

MpsmoyronbHas cuctema koopamMHaT Ha NMOCKOCTU U B MPOCTPAaHCTBE.

KoopauHatbl BekTopa v Tovkn. KoopauHaTtbl CyMMbl BEKTOPOB U MPON3BEAEeHMS BEKTOPa Ha Y1CHO.
Ycnosue KonnuHeapHOCTU OBYX BEKTOPOB.

[nuHa BekTopa. PaccTosHne mexay ABYMSI TOYKaMMU.

CkansipHoe npoussegeHue BektopoB. OCHOBHbIE CBONCTBA.

BbipaxeHue ckansipHOro Nnpon3BefeHns Yepes NpAMOYrofbHble KOOPAUHATHI.

BektopHoe UK cMelwaHHoe npou3BedeHUs BeKTOpoB. WX CBOWCTBA W BblpaXeHus 4epes
NPSAIMOYrofbHbIE KOOPAUHATbI.

KomnnekcHble Yncna u gencteus Hag HuMn. Mogynb 1 apryMeHT KOMMMEKCHOro  Yucna.

dopmbl 3aNUCK KOMMNMEKCHbIX Yncen. [encTBusa Hag KOMMIEKCHbIMW YUCTTaMU B TPUTOHOMETPUYECKON
topme.

dopmyna Myaspa. KopeHb n-01 CTeneHn n3 KOMMIeKCHOro yncna.

MokasaTenbHas chopma KomnnekcHoro ymicna. Popmyna dunepa.

BospacTaHue u ybbiBaHme yHKUnN.

MyuHumMyM ©  makcumym  pyHKuMM (HeobxoaMMoe W [OoCTaToYHble YCIOBUS  CyLLEeCTBOBaHMSA
AKCTpEMYMA).

BbInyKnocTb 1 BOrHYTOCTb KPUBOW. ToYkM nepernba.

O6wwii nnaH nccnegoBaHWsa PyHKUMIA C Lenblo NOCTPOEHNst rpadouka.

MepBoobpasHas, onpeaeneHne, Teopema o CTPYKType NepBoobpasHbiX.

CeolcTBa HeonpeaeneHHbIX MHTerpanoB. Tabnumua OCHOBHLIX UHTErparnos.

VHTerpmpoBaHne MeETOA0OM 3aMeHbl NEPEMEHHOW MITM CNOCOOOM NoACTaHOBKM.

MHTerpmMpoBaHue no 4yacTsiM B HEOMNPEAENEHHOM MHTerpane.



43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.

dx
WHTerpuposaHune yHKLWI, coaepKalumx KBaapaTHbIN TpexdneH suaa: |

ax” +bx+c
WHTerpupoBaHme npaBurbHbIX paLmoHanbHbIX gpoben.
PasnoxeHune paumoHanbHon apobu Ha npocTtenwme. MeToa HeonpeaeneHHbIX
KO3(h(P1LIMEHTOB.
WHTerpansl OT nppawmoHanbHbiX YHKUUA.
VHTerpmpoBaHne HEKOTOPbIX KNAacCoB TPUTOHOMETPUYECKNX (PYHKLNIA.
OnpegeneHHbin nHTerpan. HWxHAS 1 BEpXHSAS MHTerpanbHble CyMMbl, UX CBOWCTBA.
OnpepgeneHune 1 reoMeTpuU4eCcKnii CMbICN ONpeAeneHHOro uHTerpana.
CaolicTBa onpeaeneHHoro nHTerpana, gopmyna HototoHa-JlenbHuua.
MpunoxeHus onpegeneHHoro nHTerpana (Bbl4ucneHve nnowaaun, paboTel, 06 EMOB Ter BpaLLeHust).
3amMeHa nepemMeHHON B onpeaeneHHoM uHTerpane. VIHTerpupoBaHue no 4actsam B
onpeneneHHoOM UHTerparne.
HecobcTtBeHHble nHTErpansl. TeopeMbl 0 HECOBCTBEHHbIX MHTErpanax.
MoHaTue audppepeHymnansLHOro ypaBHeHs:, OCHOBHbIE OnpeaeneHus.
Teopema cyLLeCTBOBaHUS U €OMHCTBEHHOCTU pelueHns aud. ypaBHeHud. 1-ro nopsigka. 3agada
Kowwuw.
OundhdepeHumnansHble ypaBHEHMS NEPBOro NOpPsiAka C pa3fensowmMmMmncs nepeMeHHbIMU.
OpHopogaHble anddepeHumansHble ypaBHeEHUSA 1-ro nopsigka.
JInHenHble andbdepeHumaneHble ypaBHeHns 1-ro nopsigka.
OnddepeHumnanbHble ypaBHEHUS 2-ro nopsigka, OCHOBHbIe MOHATUSA. 3agadva Kowu.
WHTerpupyemble Tunbl anddepeHumnanbHbIX ypaBHEHN 2-ro nopsagka.
OuddepeHumanbHble ypaBHEHNS 2-ro NOpsiAka C NOCTOSAHHbIMU KO3 uLneHTamu.
XapakTepucTnyeckoe ypaBHeHMe.
HeogHopoaHble anddepeHumnanbHble ypaBHEHUS 2-ro nopsigka ¢ NOCTOSHHbIMU KoddrumneHTamu.
HaxoxgeHne 4acTHOro pelleHnsa anga pasnuyHbiX CTaH4apTHBIX MPaBbiX YacTen.
MoHATMe PyHKUMM HECKOMBKMX NEPEMEHHbIX, ee 0bnacTu onpegenexHus, rpadvka.
YacTHble Npon3BoaHbIE PYHKLUN HECKOMNBKUX NEPEMEHHbIX.
OKcTpeMyM PYHKUUKN OBYX HE3ABUCUMbIX MEPEMEHHbIX.
MoHATue cnyyanHoro cobbiTus. Anrebpa cobbITuiA.
OnpepeneHne BepOATHOCTEN (KNnaccu4eckoe, CTaTUCTUYECKOE).
OCHOBHbIE CBOWCTBA BEPOSITHOCTMW.
BepoAaTHOCTHOE NPOCTPaHCTBO U akcMomaTuka.
YcnoBHas BEPOSITHOCTb, (hopMyrna YMHOXEHUS BEPOSATHOCTEN.
Teopema 0 NOSIHON BEPOATHOCTM.
dopmyna baweca.
He3aBMcMMOCTb Crny4yanHbiX COBbITUN.
Teopema CroXeHUs 1 YMHOXEHUS NS CryYanHbiX COObITUINA.
HesaBucumble ucnbitTaHusl, cxema bepHynnu (BepoAaTHOCTb ycnexa).
HavseposTHelLlee Yncrno ycnexos B CEPUN UCTIbITAHUN.
MpepenbHasa Teopema bepHynnu.
CnyvaiHas BenuymMHa n dyHKUNS pacnpegeneHus.
OnckpeTHble cnyvarHble BEMNUYMHbI, UX XapaKTEPUCTUKM.
HenpepbIBHbIE CyYaiHble BENUYMHBI, NNIOTHOCTbL pacnpeneneHus.
XapaKTepuCTUKMN NOMOXEHUS CIy4YaiHOW BENNYUHbI.
XapaKTepuCTUKN paccesiHMsA CrlyYaHON BENUYMHBI.
BuHoMMnanbHoe pacnpegeneHue u pacnpegeneHue lNyaccoHa.
PaBHOMepHOe pacnpefeneHne 1 nokasaTenbHOe pacnpeaeneHve.
Pacnpegenenue Koww n NMapeTo.
HopmanbHoe pacnpefeneHne n ero OCHOBHbIE CBOMNCTBA.
CraHpapTHoe HopmanbHoe pacnpegeneHue. dyHkuum Maycca n Jlannaca.
Jlorapudpmunyeckn HopmansHoe pacnpegeneHue.
CucteMa criyqanHbIx BenuumH. PyHKLMSA ee pacnpeneneHus.
YcnoBHble YHKUMS Y NIIOTHOCTb pacnpeaeneHuns cny4YanHblX BENUYUH.
He3aBMCMMOCTb CrnyvanHbiX BENUYUH. YCNoBME HE3ABUCUMOCTM.
MoHATME CTOXaCTUYECKON 3aBUCUMOCTU CIy4anHbIX BENUYNH.
KoppensunoHHasi 3aBMCMMOCTb CryYalHbIX BEMUYH.
KoadhpmumneHT Koppenaumm n ero CBOMCTBea.
CopepxaHve npegmMmeTa CTaTUCTUKN.
MoHsaTne cTatucTudeckoro obcrnenoBaHns U ero 3agayun.
MoHaTHe crniy4yanHoro cobbiTus
MaTtemaTtnyeckue mogenm cobbitusa n anredpa cobbiTun.
MonHasa rpynna cobbITWA.



103. OnpegeneHnsi BepOATHOCTEN COObITUN.

104. OCHOBHbIE TEOPEMBI: YMHOXEHUS, MOSTHON BEPOSATHOCTU, Baneca n cnoxeHus.
105. [lMlocnepoBatenbHOCTb COOLITMI U cxema BepHynnu.

106. T[loHATME CnyyYanHOM BEMNYMHBI U €€ XapaKTePUCTUKN: YHKUNS pacnpeneneHns, NnoTHOCTb.
107. Yucnosble xapakTePUCTUKM CNydariHbIX BENUYMH.

108. Cwnctema crnyyYanHbIX BEMMYMH U CBA3b CyYalHbIX BEMWUYWH.

109. CemelncTBO HOpMarnbHbIX pacnpeaeneHun.

110. CxogumocTb nocnenoBaTenbHOCTEN CryYanHbIX BENUYMH U NpeaenbHble TeopeMbl
111. CraTtuctmyeckasi COBOKYMNHOCTb 1 €€ onncaHue.

112. BapwauunoHHble psgbl.

113. [eHepanbHasi COBOKYMNHOCTb Kak Matematuyeckas Moaenb BCen CTaTUCTUYECKON COBOKYNHOCTH.
114. YncnoBble XxapaKTEPUCTUKN CTAaTUCTUYECKON COBOKYMHOCTU.

115. BbibopoyHasi coBokynHOCTb. Buabl otbopa.

116. CraTucTnyeckre oueHK1 napameTpoB U TpeboBaHMS K HUM.

117. To4yeuHble OLIEHKN BbIBOPOYHBLIX CPEAHUX U ANCTNIEPCUN.

118. WHTepBanbHble OLEHKN HEM3BECTHbLIX MAapamMeTPOB reHepanbHOW COBOKYMHOCTM
119. TlloHATne cTaTucTnyeckon rmnotesbl. Buabl runores.

120. CraTucTmyeckuii KpUTEPUIA, Ero CoaepXaHue.

121. Owwnbkn NnepBoro n BTOPOro poaa.

122. TlpoBepka napameTpuU4eckux runoTes.

123. BbibopoyHas koBapuaumsa u koadduumeHT koppenaumm (MupcoHa).

124. 3apayva 06 ncnonb3oBaHMM PECYPCOB.

125. TpaHcnopTHas 3agava.

TecTbl TeKyLLero KOHTpons

1.Ecnu B maTpuue Bce anemeHThbl IMaBHOW AnaroHany paBHbl €4uMHULE, a BCe OCTallbHblE 3M1IEMEHTbl —
HyrneBble, TO Takad MaTpuua HasblBaeTcs....

- €JMHUYHOW;

- HyneBow;

- obpaTtHo.

2. Ecnu B MaTpuLe Yncno CTPoK paBHO YMChy ee CToNOLUOB, TO Takas MaTpuua HasbiBaeTCs:
- €QMHUYHOW;

- HyneBow;

- obpaTtHow;

- KBagpaTHOWN.

3.Ecnu cywecTBytoT nponsBenenuns AB n BA, npudem AB = BA, To maTpuupbl A n B HasbiBaloT:
- NepecTaHoOBOYHbIMY;

- paBHbIMU;

- obpaTHbIMMK.
1 0 3

1. Onpepenutens |0 1 0| paseH...
0 3 1

- 1,

_0,

_4,

- 5.

5. OnpenenuTens NPoU3BEAEHUs ABYX KBaApaTHbIX MaTpuUL, OOHOTO NOPsiika PaBeH:
- NPOV3BEAEHMIO ONpeaenuTenel 3TUX MaTpuL;

- CYMMe onpegenurene;

- YABOEHHOMY NPOV3BEAEHUIO ONpeaenuTeneil 3TUX MaTpuL.

6. MNpu TpaHCcNoHMpOBaHUN MaTpuULbl ee onpeaenuTens
He MeHsieTCH;

MEHSIET 3HaK Ha NPOTMBOMNOSIOXHbIN;

yMeHbLUaeTCs;

yBenuMynBaeTcs.



7. Ecnn B kakoW-HMOYAb CTpoke MaTpuubl NpubaBuTb OPYryl0 ee CTPOKY, YMHOXEHHYI0 Ha 4Yucro, TO
onpegenvTenb 3TOM MaTpuULUbl. ..

- HEe MeHsleTcs;

- MEHSIeT 3HaK Ha NPOTMBOMOSOXHbI;

- YMeHbLLaeTCs;

- yBEnu4uneaeTcs.

8. Pasamep matpuupbl C = A1z - B2s paBeH:
- C13;
- Ca3;
- Cs1.

9. Kak nsameHntca onpefenurenb ecriv U3 ero NnepBon CTPOKM BbIYECTb TPETbIO YMHOXEHHYI0 Ha Tpnu?
- NU3MEHWT CBOW 3HaK;

HEe N3MEHUTCS;

yBenuuuTca B 3 pasa;

CTaHeT paBHbIM HYJIIO.

10. PeweHnem ypaBHeHns XA = B, rge A, B — kBagpaTHble MaTpuLbl OAHOMO 1 TOFO XXe nopsigka, npudem
A — HeBbIPOXAEHHaa MaTpuua, sBNAeTca matpuua X:

- X=BA T,

- X=A"B;

- X=BJ/A;

- X=A-B.

11. BepHo nun yTBEpPXKOEHME: OQHOPOAHAs cMCTEMA NMHENHBIX YPaBHEHWUI ABNSETCA HECOBMECTHON?
- Aa;

- HeT;

- He Bcerga.

12. Ecnu onpegenutenib CUCTEMbI JIMHENHBIX YPaBHEHWIA HE PaBEH HYI0, TO CUCTEMA...
— unMeeT BeCKOHEYHOE MHOXECTBO peELUEHUN;

— HEe UMEET peLleHNns;

— WMeeT eANHCTBEHHOE pELLEHUE;

— WMeeT OBa peLUeHus.

13. Cncrtema nuHerHbIX anrebpanyeckmx ypaBHEHUN UMeeT eANHCTBEHHOE peLleHne, ecru. ..

— onpegenuTenb CUCTEMbI U BCE BCNOMOraTenbHble OnpeaenmTeny paBHbl Hy1Io;

— onpegenuTenb CUCTEMbI PaBeH HyIo, a XOTA Bbl 0ANH M3 BCNOMOraTenbHbIX onpegenutenen He paBeH
Hy1o;

— onpegenuTernb CUCTEMbl He PaBeH HyIo;

— ornpegenuTernb CUCTEMbI HE CyLLIeCTBYeET.

14. CncrtemMa NnuHerHbIX anrebpanyeckmx ypaBHEHUN nMeeT 6ECKOHEYHOE MHOXECTBO PELUEHUI, ECIN. ..
— onpegenuTenb CUCTEMbI U BCE BCMOMOraTesibHble ONpeaenvTeny paBHbl HYO;

— onpegenuTenb CUCTEMbl PABEH HYMIO, a XOTS Obl OOMH U3 BCMOMOraTenbHbIX OnpeaenuTenen He paBeH
HYMHO;

— onpegenuTenb CUCTEMbl HE PaBEH HYIHO;

— onpepenuTenb CUCTEMbl PaBEH eAMHULE.

15. MaTtpuuein cucteMbl NMMHENHBbIX anrebpanyeckux ypaBHEHWI Ha3biBaeTCca Matpuua...

— CcOCTaBneHHas Anst HEN3BECTHbIX;

— CcoCTaBneHHas U3 CBOOOAHbIX YIEHOB;

— cocTaBneHHas 13 Ko3(ULIMEHTOB NPU HEU3BECTHbIX;

— cocTaBneHHas 13 Ko3(ULMEHTOB NPU HEU3BECTHbLIX MIIKOC cTONOEL, CBOGOAHbLIX YIEHOB.

16.BbluncnnTb BbipaxeHwue: (4+i)(5+3i)-(3+i)(3-i)
- 7-17i;

- 7+17i;

- 94

- -7+17i.

17. Yncno 2,1 npuHagnexuT MHOXeCTBY...



B={b|beZ, —2<b<3};
- A={alaeN, 1<a<10};
C={c|ceR, —3<¢c<2,6};
D={d|deQ, d<2}.

d
18. MpousBogHasn d_y n3 ypaBHenusi x° + y> —4x + 6y pasHa...
x

(x-2)/(y+1);
(2-x)/(y+3);
— 4xy;

— Bx-y.

19. dyHKkuMA y = x* — 2x2 + 5 Ha uHTepsane (-1, 1):
—  UMeeT MaKCUMyM;

—  UMeeT MUHUMYM;

— He anddepeHumnpyema.

20. OndbdepeHumnansHoe ypaBHeHue (1+ t)tgx dt — xtdx = 0 sBngaeTcs:
— YpaBHEHWEM C pasgensoLnMmncs NnepeMeHHbIMK;
—  OAHOPOAHBbIM ypaBHEHMEM.

21. CTaumoHapHbIMK Todkamm dyHkummM f (X, y) = x3 + In3y — 3x Iny sBnstoTcs:
- (0:1), (1e);
- (0,0), (-15e)
- (-11), (1e).

}de
22. HecoOCTBEHHbIN MHTerpan X paBeH:
—  BecKoHe4HoCTH;
—  Hynw;

- -1

23. CyTb KnaccmM4eckoro onpeaeneHnss BeposaTHOCTU CrlydalHoOro cobbiTus (ykasats).

—  OTHOLLEeHVe Yncna BnaronpuAaTHbLIX MCXOO0B K YUCITY BCEX PABHOBO3MOXHbLIX MCXOAO0B, COCTaBNSAOLNX
MOMHY0 rpynmny cobbITUI;

—  OTHOLUEHWE YnCna YCNexoB K YNCHY UCMbITaHWui;

—  OTHOCWTENbHOE YMCIIO YCMEXOB B IKCMEPUMEHTE;

—  CcTeneHb yBEPEeHHOCTW B BraronpuaTHOM UCXoAe.

24. MonHas rpynna cobbiTui (ykasaTb)

—  9T0 06beAnHeHNe HECOBMECTHbIX 1 HE3aBUCUMbIX COBbITUN;

—  9T0 06beAnHeHne NonapHO HECOBMECTHbIX COBbITUIA;

—  cobbITUSA, 06begMHEeHNEe KOTOPbIX ECTb AOCTOBEPHOE COOLITUE;

—  cobblTusi 0O6pasyloT MOMHYK rpynmny, ecriv OHW MOMapHO HECOBMECTHbI, @ WX OObeaWHEHWe ecTb
OOCTOBEPHOE COObITHE.

25. 3amaHa MIOTHOCTh PACHPEICIICHHS CIIy4YailHON BETUYUHBI

1-|x, xe[-1+1]

0, xel[-1+1]

Torma BepoSATHOCTH MOMAAAHUS CIy4YailHOW BETHUMHBI B UHTEPBAI [— 0,5;+0,5] paBHa
a)0,5; 6)1,0, B)0,75; 1)0,8.

p(x) =

26. I'enepanpHasi COBOKYITHOCTb — 3TO (yKa3arh):

—  COBOKYITHOCTb aHAJHM3UPYEMBIX O0BEKTOB;

- BCC MHOKCCTBO OZHOPOJHBIX O6T)CKTOB, nmoIC)Kalux CTaTUCTUYCCKOMY U3YUCHUIO HA OCHOBE
CITy4aifHOT O 3KCIIEPUMEHTA;

—  MHOXXECTBO HAOJIIOJCHUI 3a 00HEKTOM;

—  COBOKYITHOCTh COBMECTHO M3Y4YaE€MBIX pa3HOOOpa3HbIX OOBEKTOB.



27. Ecnn BbLIGOPOYHOE YypaBHEHME napHOW perpeccum umeeT BUO y =3 —2X, TO BbIGOPOUHbLIN
KO3 ULIMEHT KOppenauun MoxeT ObiTb paBeH

— _3’

- 0,6

— 2’

- -0,6.

28. B cucteme ypaBHeHWI

2x,+x, —x,+3x,=0

2x, +x, +2x,—6x,=7

6a3ncHbIMU NepeMeHHbIMU MOryT BbITb: 1) X1,X2 2) X1,X3 3) X1, Xa  4) X3,X4

29. TpaHcmopTHas 3aja4a pemaercsi MeToJoM noTeHnuanos. Haiineno 6a3ucHoe pelieHue:

20 80 100 Vi
bj
di
100 2 4 3
S 80 20
50 [5 |6 |5
50
50 2 3 4
20 - 30
U;j 0

Ouenka xietkn (2,1) paBHa: 1) d21=1 2) 621= -3 3) d21= 2 4) d1=-1

30. MaTematunyeckas mogenb - 3T0...
— npuBnmKEHHOE onmncaHne Kakoro-nmbo knacca siBNeHnn Unn o0 bLeKTOB peanbHOro MMpa Ha si3blke

MaTeMaTUuKu;

— TO4YHOE OMncaHue Kakoro-nmbo Krnacca siBNeHUn Nnn oo bLeKToB peanbHOro Mmpa Ha A3blke

MaTeMaTUuKu,

—  NpuBnmKEHHOE onMcaHne Kakoro-nMbo knacca sBneHnun nnm abeTpakTHbIX OOBEKTOB Ha A3blke

MaTeMaTUuKu.

OnucaHue TexHONorMmM NnpoBeaeHus
Ob6yuatowmecs BbINOMHAOT BblAaHHblE 3aaHusi, 4al0T pa3BepHyTOe MOSICHEHVE XO4a pelueHus

3afaHus.

TpeboBaHUA K BbINONHEHWNIO 3a4aHMIA (MNK LWIKanbl Y KPUTEPUM OLIEHMBAHUSA)
[Ana oueHMBaHUA nNpPaKTUYECKUX 3adaHur ucnonbdyeTca 4-6annbHas wana: «OTNINYHOY,
«XOPOLLOY», «y4OBNETBOPUTENBHOY, KHEYAOBNETBOPUTEITBHOY.

KpMTepMM oueHnBaHuUA NpakTnyeckux sagad

OueHka

Kputepumn

«HeyagoBI1eTBOPUTESIbHO»

3agayva He peleHa nnu pelieHa HenpaBuiibHO

«ynoBneTBOpPUTESIbHO»

3afaHve NOHATO NPaBUIIbHO, B NTIOTMYECKOM PaCCyKAEHUN HET CYLLECTBEHHbIX
OLWNGOK, HO JOMNyLUEeHbl CyLlEeCTBEHHble OLMOKM B BbiGope dopMyn unv B
mMaTemMaTU4ecKmMx pacyeTtax; 3ajadva pelleHa He MOMHOCTbI UMK B 06LLeM
Buae

«XOPOLLO»

CocTtaBneH npaBuribHbIA anNropuTM  peLUeHns 3adadn, B JIOTMYECKUM
paccyaeHnM M pelleHnn HeT CyLLeCTBEHHbIX OWWOOoK; NpaBuribHO caenaH
BbIGOp hOpMyn ONnA peleHus; eCcTb OObSCHEeHWe pelueHusi, HO 3agada
pelleHa HepauuoHarnbHbIM crocobom wnu gonyweHo He 6Gonee AByX
HeCyLLEeCTBEHHbIX OWNBOK, MOMyYeH BEPHbIA OTBET

«OTIINHHO»

CocTaBneH npaBUMbHbIA anropuTM peLleHust 3adaun, B FIOrMYeckom
paccyxgeHun, B Bbibope hopmMyn MU peLleHun HeT oWKnBOoK, NonyyYeH BEPHbIN
OTBET, 3aJa4a pelleHa paumoHanbHbIM cnocobom




KpMTepMM OLEeHKHN TeCTOB

CTyneHn ypoBHen OTnnuuTenbHblE NPU3HAKU MokasaTenb OLIEeHKN
OCBOEHUA cchopmumpoBaHHoU
KOMNeTeHuun KOMMeTeHL MM
Moporossiii Ob6yyatowumnca BocnponsBoaUT TEPMUHBI, OCHOBHble | He meHee 55 % ©GannoB 3a
MOHATKS, CNOCOOEH y3HaBaTb SI3bIKOBLIE SIBNEHMS. 3a4aHus TecTa.
O6yuvatowuicsa BbiABNSAET B3ammocBsa3u, | He meHee 75 % 6Gannos 3a
MpoaBuHYTLIN KnaccuduuupyeT, ynopsaoumBaeT, MHTEpnpeTupyeT, | 3agaHus TecTa.
NPUMMEHSIET Ha NPaKTUKE NPONGEHHbIV MaTepman.
BbICOKMIA Obyuatowuiics aHanuaupyer, oueHuBaeT, | He meHee 90 % 6annos 3a
NPOrHO3MpyeT, KOHCTPYMpPYET. 3agaHua TecTa.
KomneTteHums He MeHee 55 % ©6annos 3a
copmmpoBaHa 3agaHua TecTa.

KpVITepVIVI OLUEeHKM YCTHOro onpoca

OueHka, ypoBeHb
[OCTMKEHNSA OnucaHune KpuTepres
KOMMeTeHuun

3auTeHo, BbICOKUI BblpaXaeT CBOK TOYy 3pEHWs MO paccMaTpvMBaemMoMy BOMpPOCY, MNpUMBOASA

O6yyvatowmiicss OEeMOHCTPUPYET yBEepeHHoe 3HaHWe MmaTepuana, 4eTko

COOTBETCTBYHOLLME NPUMEPHI

3auTeHo, NpoaBUHYTLIN

Obyuvalowninca geMoHCTpUpyeT yBEPEHHOE 3HaHUEe MaTepuana, Ho gonyckaeT
oTAeNbHbIe NOrpeLHoCTN B OTBETE

3auTeHo, NopOoroBbIii

OOyvaownnca OeMOHCTPUPYET  CyllecTBeHHble npobenbl B 3HAHUSIX
maTtepuvana, gonyckaeT oWwnbkM B OTBETaX

He 3ayTeHo, .

OOyualownincs OeMOHCTPUPYeT He3HaHMe Martepuana, ponyckaeT rpybble
KOMMeTeHUNs He

owmnbkKn B oTBETaX
oCcBOEeHa

20.2. NpomexyToyHaa atrecTauus

ﬂpomemyTquaﬂ arrecCtauma no AaucuumniinHe ocyuwecTtBndaetcaA C MNoOMOLWbio  crneayroLlimnx
OLIEHOYHbIX CpeacTB: NnepeYvYeHb BOMpPOCOB, NMpakTn4ecKkoe 3agaHune.

Mepe4vyeHb BonpocoB K 3a4eTy (1 cemecTp)

TP NoORL M=

- O

—
N

13.

14.
15.
16.

MaTpuubl. Onepaunun Hag maTpuuammn. OCHOBHbIE CBOWCTBa onepauui Hag matpuuamu.
OnpegenuTenu KBagpaTHbIX MaTpuL: ONpeaeneHne n oCHOBHbIe cBocTBa. MyUHopbI 1 anrebpaunyeckue
OONOMNHeHMs.

O6was dopMyna ans BelYMCNEHUS onpeaenuTenen, Teopema Jlannaca. ObpaTtHas maTpuua.
BbluncneHne obpaTHom maTpuubl. CBOMCTBA 0O6paTHOM MaTpuLbl.

PaHr matpuubl. BasucHbIn MUHOP MaTpuubl. BelumcneHne paHra maTpuubl.

PelwweHune cuctem ypaBHeHUn metogom Kpamepa.

PeweHue cuctem ypaBHeHun metogom aycca.

PelueHne cnctembl MMHENHBIX YPaBHEHUI B MATPUYHON popme.

PelwweHnune cuctem ypasHeHun metogom XKoppgaHa-laycca.

Teopema KpoHekepa-Kanennu.

lMoHaTne BekTOpa. JIMHEeNHbIe onepauny Haj BEKTOpamMu, UX CBOWCTBA. Teopema O KOmruMHeapHbIX
BEKTOpax.

Mpoekuunsa Bektopa Ha ocb. OCHOBHbIE CBOMCTBA MpoeKkuun. Yron Mexay Bekropamu. Yron Bekropa ¢
ocbto. [NoHATNe Basnca BEKTOPHOIo NpOCTPaHCTBaA.

OencTtBus Hag BekTOpamu, 3aflaHHbIMU CBOUMM KoopauHaTtamun. Moaynb BekTopa. Hanpasnsiouume
KOCWHYCbl BekTopa. KoopanHaTbl NpOM3BOSIbHOrO BEKTOPA B AEKapTOBOM CUCTEME KOOpAMHAT.
CkansipHoe npon3BeneHne AByX BEKTOPOB.

15.KomnnekcHble yucna n genctsnda Hag HUMn. Moaynbs 1 apryMeHT KOMMSIEKCHOro yucna.
dopMbl 3anNnCK KOMIMIEKCHbIX Yncen. [Jenctenst Hag KOMMNEKCHbIMU YncnamMmm B TPUrOHOMETPUYECKON

dopwme.



17.
18.
19.
20.
21.

22.

23.
24.
25.
26.

dopmyna Myaspa. KopeHb n-oi cTeneHn U3 KOMMNEKCHOro Yncna.

MokasaTenbHasn opma koMmnnekcHoro Yncna. Popmyna dunepa.

[NoHATMe NuHenHoro npocTpaHcTsa. MNpumepbl MMHENHbBIX NPOCTPaHCTB.

JInHeliHasa 3aBMCMMOCTb Y HE3aBUCUMOCTb BEKTOPOB.

PaHr cuctembl BekTopoB. basnc u pasmepHOCTb BEKTOPHOro npoctpaHcTBa. KoopanHaTtbl BEKTOpa B
basuce.

lMoHATNe nuHenHoro onepatopa. [lpumepbl NUHENHLIX onepaTopoB. [encTBuA Hag NUHENHbIMU
onepaTopamMu.

O6Lwmn B1ag NUHENHOro onepartopa, MaTpuLa NMHEeNHOro onepaTopa.

CobcTtBeHHbIe YMcna 1 cobCTBEHHbIE BEKTOPLI MaTpULbl. XapakTepucTUYeCcKUii MHOrouneH maTpuubl.
Mopgenb MmexayHapogHOM TOProBiun.

CraTtuyeckast Mogernb NIMHENHON MHOrOOTPacreBow 3KOHOMUKW J1eoHTbEBA.

Mepe4yeHb BONpPOCOB K 3a4eTy (2 cemecTp)

N —

31.
32.
33.

BospacTaHue u ybbiBaHne OyHKLMN.

MyHumMyM ¥ Makcumym QyHKUMM (Heobxooumoe W [JOCTaTOuYHbIE YCIOBUSA  CyLLECTBOBaHWS
3KCTpEMYMA).

BbINyKnocTb 1 BOrHYTOCTb KpMBOW. TOYKM Nepernba.

O6wwmi nnaH nccnegoBaHWsa PyHKUMA C Lernbio NOCTPOoeHns rpaduka.

MepBoobpasHas, onpenenexHne, Teopema 0 CTPYyKType nepBoobpasHbIX.

CaoWncTBa HeonpeaeneHHblX MHTerpanos. Tabnuua OCHOBHbLIX UHTErparnos.

WHTerpmpoBaHne MeTooM 3aMeHbl NEPEMEHHONW MM CnocoboM NoACTaHOBKM.

WHTerpmpoBaHmne no 4acTaM B HEONPEeAerneHHOM UHTerpane.

dx
WHTerpmpoBaHue hyHKLWIN, CoaepXKalLnx KBaapaTHblid TpexdneH suga: |

ax” +bx+c
VHTerpmpoBaHmne npaBubHbIX paLoHanbHbIX opober.
PasnoxeHne paunoHansHon gpobun Ha npoctenwme. MeTtog HeonpeaeneHHbIX
KO3 PULIMEHTOB.
WHTerpansl OT nppauuoHarnbHbIX yHKLWUNA.
WHTerpmpoBaHne HEKOTOPbIX KNaccoB TPUrOHOMETPUYECKNX PYHKLNIA.
OnpepaeneHHbIn nHTerpan. HWxHAs 1 BepxHAS MHTerpanbHble CyMMbl, UX CBOWCTBA.
OnpepeneHue 1 reoMeTpuYecKknin CMbICI onpeaeneHHoro nHrerpana.
CeolcTBa onpegeneHHoro nHTerpana, opmyna HototoHa-JlenbHuua.
MpunoxeHusa onpegeneHHoOro uHTerpana (BbluMcreHne nnowaam, padboTsl, 0ObLEMOB TEN BpaLleHs).
3ameHa nepeMeHHOW B onpedeneHHoM uHTerpane. MHTerpupoBaHue no 4actsiM B onpefeneHHOM
WHTerpane.
HecobcTBeHHbIE MHTErpanbl. TeopeMbl 0 HECOOCTBEHHbBIX MHTErpanax.
MoHaTne auddepeHumnansLHOro ypasHeHUsl, OCHOBHbIE onpenerieHus.
Teopema CyLLeCcTBOBaHMSA Y €QUHCTBEHHOCTU pelueHus aud. ypaBHeHus. 1-ro nopsiaka. 3agada Kowwum.
OnddepeHunanbHble ypaBHEHMS NEPBOro Nopsaka C pasaensowmmMmcs nepemMmeHHbIMN.
OpHopoaHble anddepeHumansHble ypaBHeHus 1-ro nopsigka.
INvHeriHble anddepeHumanbHble ypaBHeHNs 1-ro nopsiaka.
OnddepeHumanbHble ypaBHeHMS 2-ro nopsiaka, OCHOBHbIE MOHATUA. 3agaya Koww.
WHTerpupyemble Tunbl AuddepeHLumanbHbliX ypaBHEHUI 2-ro nopsaka.
OuddepeHumnansHble ypaBHeHUS 2-ro nopsaka ¢ NOCTOSHHbIMKU KO3 duumeHTamu.
XapakTtepucTnueckoe ypaBHeHue.
HeogHopoaHble anddepeHumnansHble YpaBHEHUS 2-ro nNopsiika ¢ NOCTOSHHBbIMKU KO3 ULIMEHTaMMU.
HaxoxaeHne 4yacTHOro peLleHnsa Ang pasnuyHbIX CTaH4apTHbIX NpaBblX YacTen.
MoHATME hyHKLMM HECKOTMBbKMX NEPEMEHHBIX, €e 0bnacTu onpegenexus, rpaduka.
YacTHble npou3BogHble PYHKLUN HECKOMBbKUX NEPEMEHHBbIX.
OkcTpemyM hyHKLUKN OBYX HE3ABUCUMbIX MEPEMEHHbIX.

lNMepe4vyeHb BONPOCOB K 3K3aMeHY (3 cemecTp)

Nogok~owN=

MoHdATme cnyyariHoro cobbiTusa. Anrebpa cobbiTuii.
OnpepneneHne BepoATHOCTEN (Knaccuyeckoe, CTaTUCTUYECKOE).
OCHOBHbIe CBONCTBA BEPOSITHOCTMW.

BepoAaTHOCTHOE NPOCTPaHCTBO U akcMomaTuka.

YcnoBHasi BEPOSITHOCTb, (hopMyrna YMHOXEHUS BEPOSTHOCTEN.
Teopema 0 NONIHON BEPOATHOCTM.

dopmyna baweca.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
20.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.
60.

61.
62.
63.
64.

He3aBMCMMOCTb Cry4YarHbIX COObITUN.

Teopema CroXXeHUs 1 YMHOXEHUS NS CyYanHbiX COObITUIA.
HesaBucumble ncnbiTaHus, cxema bepHynnm (BepoATHOCTb ycrexa).
HavsepodaTHelLee Yncno ycnexos B CEPUN UCMbITAHUN.

MpenenbHasa Teopema bepHynnu.

CnyvanHas BenuumHa n dyHKUNS pacnpegeneHmst.

[unckpeTHble crnyyanHble BENMUYUHBI, UX XapaKTePUCTUKN.

HenpepbiBHbIE CryYalHble BENUYMHbI, NNOTHOCTb pacnpeneneHuns.
XapakTepuCTUKMN NONOXEHNSA CIyYanHOW BENUYMHDI.

XapakTepuCTuKM paccestHus CriyYanHom BENMYMHBI.

BuHoMmunansHoe pacnpegerneHue n pacnpegenexHue yaccoHa.
PaBHOMepHOe pacnpegeneHue n nokasartenbHoe pacnpegeneHue.
Pacnpegenenue Kowwu n NMapeTo.

HopmanbHoe pacnpegeneHune n ero oCHOBHblE CBONCTBA.

CraHpapTHoe HopmanbHoe pacnpegenenue. dyHkuum Maycca u Jlannaca.
TNorapudmuyeckn HopmanbHOe pacnpeaeneHuve.

Cuctema cnyyarHbix BenuumH. PyHKUUA ee pacnpeaeneHms.

YcnoBHble (PYHKLMSA U NAOTHOCTb pacnpeneneHns cnyyamHblX BENUYNH.
He3aBUCMMOCTb Crny4arHbIX BENUYMH. YCrOBUE HE3ABUCUMOCTM.
[MoHATHE CTOXacTMYECKOW 3aBUCUMOCTM CIyYanHbIX BENTUYMH.
KoppensaunoHHas 3aBUCUMOCTb CIyYanHbIX BEMUYNH.

KoadhpumumneHT Koppensaumm n ero CBoOMCcTBea.

CopaepxaHve npegmMmeTa CTaTUCTUKK.

MoHATMe cTaTucTudeckoro obcrnenoBaHus 1 ero 3agayn.

MoHaTue cny4anHoro cobbiTus

MaTtemaTtnyeckme mogenu cobbiTnst n anrebpa cobbITUN.

MonHas rpynna cobbITWiA.

OnpepneneHuns BepoATHOCTEN COBLITUIA.

OCHOBHbIE TEOPEMbI: YMHOXEHMS, MOSIHOM BEPOATHOCTU, Baneca n cnoxeHus.
MocnegoBaTtenbHOCTb COBLITUI U cxema bepHynnw.

[MoHATMe criyyaiHOWM BENUYMHBI U €€ XapaKTepUCTUKN: DYHKUMS pacnpegeneHms, NoTHOCTb.
UuncnoBble XxapakTEPUCTUKN CITyYanHbIX BEMUYNH.

Cuctema cny4varHbIX BENMUYMH U CBA3b CryYariHbIX BENNYMH.

CeMelicTBO HopMarnbHbIX pacnpeaeneHui.

CxogoMMocTb nocriefoBaTenNbHOCTEN CNyYanHbIX BENUYMH U NpedenbHble TeopeMbl
Cratuctnyeckas COBOKYNHOCTb U €€ onucaHue.

BapwuaunoHHble psaabl.

"eHepanbHasg COBOKYMNHOCTb Kak MatemMaTnyeckas Moernb BCen CTaTUCTUYECKOW COBOKYNHOCTH.
YuncnoBble xapaKTepUCTUKN CTAaTUCTUYECKON COBOKYMHOCTMU.

BbibopouHasi coBokynHocTb. Buabl otbopa.

Cratnctnyeckue oLeHkM napameTpoB U TpeboBaHMS K HAM.

ToueyHble OLeHKM BbIGOPOYHbIX CPEeaHUX U OUCMEPCUMN.

VIHTepBanbHble OLLEHKM HEU3BECTHbLIX NapameTpoB reHepanbHOM COBOKYMHOCTHU
lNoHAaTne cTtaTucTndeckom rmnotessl. Bugbl runoTes.

CTaTUCTNYECKNIA KPUTEPUIA, EFO CoaepKaHue.

Ownbkn nepBoro n BTOporo poaa.

lMpoBepka napameTpUYEeCcKnX rmnoTes.

BeibopouHasi koBapuauus n koagpduuneHT koppensumm (MnpcoHa).
TeopeTuyeckne 0OCHOBbI CUMMMIEKCHOIO MeToAa.

MpumMep pelleHns 3agayum CUMMNIIEKCHbIM METOO0M:

—  BBEOEHUE OOMONHUTENbHbBIX MEPEMEHHBbIX;

—  onpegeneHue NnepBoro gonycTMMoro 6asmcHoOro peLLeHus;

—  MpoBepkKa ONTUManbHOCTU 6A3MCHOro peLleHuns;

—  Mepexof K HOBOMY 6a3nCHOMY peLLIEHMIO.

TpaHcnopTHas 3agava. OKOHOMMKO-MaTeMaTnyeckas Mogernb 3agayun.
CocTaBneHne nepBoro niaHa nepeBo3oK METOAOM HaMMEHbLUMX 3aTparT.
lMpoBepka onTUManbLHOCTW NNaHa NepeBO30K METOAO0M NOTEHLManNoB (anroputMm MetToaa
NoTEHLMarnos).

lMoHATHe 0 AuHaMU4eCckoM NporpammMmMpoBaHum

MprHLMN oNTUManNbLHOCTU U YpaBHeHUs bennmana

3apada o Bbibope onNTMManbLHOro MNyTU U ee peLleHne

3apgava o pacnpegeneHnn cpeacTs Mexay ABYMS NpeanpusaTusiMun.



MepeyeHb NpakTUYeCKUX 3a4aHMN NpeacTaBrieH B pasgene 20.1.
Mpumep KOHTPONLHO-U3MEpPUTENbLHOro MaTepuana

YTBEP>XOARKO
3aBepyowmin kacdeapon MHOPMaLNOHHBLIX TEXHOSOMMIA U MaTeMaTUYEeCKUX MEeTOA0B
UenuHa U.H.

.20

Hanpaenenue noarotoekn 38.03.03 YnpaBneHue nepcoHanom

Ouncumnnuna 61.0.13 MatemaTuyeckni MHCTpyMeHTapun 060CHOBaHUSA YpaBeHYECKUX PELLEHWUI
Kypc 1

dopma 06yyeHns O4yHas

Bug atTrectaumm [pomexyToyHas

Bug koHTpons Jk3ameH

KoHTponbHo-u3MepuTenbHbIN maTtepuan Ne 1

[nckpeTHble cryYyanHble BENMYNHBI, UX XapaKkTePUCTUKN.

MprHLUMN oNTUManNbHOCTU U YpaBHeHUs bennmana

MpakTuyeckoe 3agaHue.

Ha npeanpusatnmn narotaBnuBatoTCs U3genust onpeaenéHHoro Buaa Ha Tpéx NoToYHbIX NMHUSAX. Ha nepeon
nHun npoussoantcsa 40% wusgenuin obuiero od6bémMa Npous3BOACTBa, Ha BTopon — 25%, Ha TpeTben —
ocTarnbHasl YyacTb npoaykuuu. Kaxpgas n3 nMHUMI XapaKTepuayeTcsl CreayloWmMn npoueHTaMm rogqHocTu
nsgenun: 81%, 85% un 89%. KakoBa BepOATHOCTb TOro, YTO Hayrag B3ATOoe u3genve, BbiMylleHHoe
npeanpuaTuemM, okaxeTca 6pakoBaHHbIM.

W=

MpenogaBatenb J1LA. WunwiknHa

OnucaHne TexHONOrMu NpoBeaeHuA

Obyvatoiemycs Boigaétca KMM, cogepxalumm npakTudeckoe 3agaHve 1 ABa TeopeTUYecKnx Bonpoca.
OObyuvaroLwwmiics BHavane manaraet CBOM OTBET Ha BnaHkax JOKYMEHTOB AM1S NPOBEAEHUS aTTecTauuu, 3ateMm
YCTHO pacKpbIiBaeT TeopeTUYECKME BOMPOCHI N MOSACHSET peLleHne NPaKTUYeCcKoro 3agaHng.

Tpe6oBaHusA K BbINONHEHUIO 3aA4aHUN, WKanbl U KPUTEPUUN OLLeHUBaAHUA
[N oueHnBaHUS pe3yrnbTaToB 00yYeHMs Ha 3a4eTe UCNoNb3yeTcs 2-6anrbHas LWKana: «3a4TeHo»
N «HE 3a4TeHO»

OueHka ak3ameHaTopa, Kputepum
YPOBEHb

O6yqarou.|,vu7|c;| nokasasi npo4yHble 3HaHMA OCHOBHbIX NOSIOXXEHUN yqe6H0|7|
ONCUUNIINHDBI, YMEeHNEe CaMOCTOATESIbHO pellaTb KOHKPETHbIE NMpakTu4eCkne 3agadmn
MOBLILLIEHHON CIOXHOCTW, CBODOAHO WCMNONb30BaTb cnpaBO4HYO nuTepartypy,
aenaTtb 060CHOBaHHbIE BbIBOAbI

OOyvatowucs nokasan npOYHble 3HAHWSI OCHOBHbLIX MOJIOXKEHUA  y4eOHOM
OUCLMNNNHBI, YMEHWE CaMOCTOATENBbHO pellaTb KOHKPETHbIE NpakTU4eckne 3agadu,
npeaycMOTpeHHble paboyert nporpaMMoin, OPUEHTMPOBATLCS B PEKOMEHLOBAHHOMN
«3auteHo» CNpaBOYHOW NUTEpaType, YMEET NPaBuIibHO OLLEHNTb NOSTyYEeHHbIe pe3ynbTaThl.

O6yvarowunca nokasan 3HAHWE OCHOBHbLIX MOMOXEHWUA Yy4eOHOM OUCLMMNIIUHBI,
YMEHUe Noy4nTb C NMOMOLLbIO NpenodaBaTens NpaBuUIlbHOE pPeLUEHNE KOHKPETHON
NMpakTU4YecKoM 3afdayn M3 uYucra npegyCcMOTPEeHHbIX paboyert nporpammon,
3HaKOMCTBO C PEKOMEH0BaHHOW CNpaBOYHOM

Mpu oTBeTe oby4valolWerocs BbIABUMUCH CYLLECTBEHHble MpoGenbl B 3HAHMSX
OCHOBHbIX  MOMOXEHWA  y4eBGHOM  OMCUWUNIWHBI, HEeyMeHWe C  MOMOLLbBHO
«He 3auTeHo» npenogasarens Nony4YnTb NpaBUIIbHOE pelLleHne KOHKPETHON NpaKTUYeckon 3agaum
13 Yncna NpeaycMOTPEHHbIX paboyel Nporpammon y4e6GHoN AMCUUNIUHBI




[Ona oueHuBaHuA pes3ynbTaTtoB 00ydeHWss Ha 3K3ameHe wucnonbdyetca 4-6annbHas Lwana:
«OTIINYHOY, «XOPOLLUOY», «KYAOBNETBOPUTENBHOY, «KHEYAOBNETBOPUTENBLHOY.
OueHka, ypoBeHb
OOCTUXEHNSI OnucaHue Kputepues
KOMMETEHL M

Obyuvatowuinca nokasan nonHele 1 rnybokue 3HaHWs Martepuana AUCUUNIUHEI,
NIOTMYHO W apPrymMEHTMPOBAHO OTBETMIT Ha BCE BOMNPOCHI 3K3aMeHaLMOHHOrO
buneta, a Takke Ha AOMNOMHUTENbHbIE BOMPOCHI, CNOCOBEH CaMOCTOSTENbHO
pellaTb CroXHble 3a4adun AUCLUNIUHBI

OGy‘-IaIOLLI,VIIZCFI TBEpAo 3HaeT martepuan ancuumniinHbl, rpaMoOTHO €ero mn3naraer,
HEe AonyckKaeT CyLeCTBEHHbIX HETOYHOCTEN B OTBETE, AOCTATOYHO MOSIHO OTBETUN
Ha BOMPOCbI 3K3aMeHaLlnOHHOro 6uneTta 1 JONONHUTENbHbIE BOMNpPOCHI, cnocobeH
CaMOCTOATENIbHO pellaTb CTaHAapTHbIE 3adayvyn AncumniinHbl

Obyuvatowuinca nokasan 3HaHue TOMbKO OCHOB MaTepuana AMCLUMIMHBI, YCBOWUN
€ro NoBepPXHOCTHO, HO He Aornyckan rpybbix owmMboK unu HeToYHoCcTen, Tpebyet
YOoBneTBOpUTENBbHO HaBOAALLMX BONPOCOB 4115 NPaBUIIBHOMO OTBETA, HE OTBETUIT HA AOMNOMNHUTENbHbIE
BOMpPOCHI, CnocobeH pelwaTtb CTaHAapTHble 3adayy AUCUWMIUHBI C MOMOLLbIO
npenogasartens

OTnnyHo

XopoLo

OO6yuatowuincsa He 3HaeT OCHOB Martepuana, JonyckaeT rpyoble ownbkn B 0TBETE,
HeynoBneTBoputensHo He cnocobeH pellaTb CTaHAapTHble 3agadn OUCLUMMMMHBbI AaXe C MOMOLLbH
npenogaeaTtens

JNIUCT COrMACOBAHUN
PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpaBsneHne 38.03.03 «YnpaBneHue nepcoHanom»

Oucumnnuua B1.0.13 MaTtemaTudeckum WHCTPYMEHTapui OBOCHOBaHUA YyrpaBrieHYeCKNX
peLleHnin

Mpodumnb NoAroToBKM «YnpaBfieHne NepcoHanomMm opraHmsaummy
dopma 0by4eHnsa ovHas

YyebHbit rog 2024/2025

OTBETCTBEHHbIN UCNOMHUTEND

[lekaH
9KOHOMMYECKOro goakynbTeTa M.A. KaHanyxuH . 2024,

Mcnonuutenu
3as.. kath. 'TMM3 N.H. WennHa . 2024.

COITIACOBAHO

Kypatop OOIl
Nno HanpaslieHuIo . 2024.



HauyanbHuk otaena obcnyxusaHua 3HB E.B. Bonwesa _ . 2024.

Mporpamma pekomeHgoBaHa HMC akoHoMu4eckoro dakynbTeTa,
npotokon Ne 3 ot 21.03.2024 .



