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1. HeJII/I H 3aJa94 OCBOCHUA JUCIHUIIINHBI

Llenp qucuunIrHbBL MaremMmaTHka
(HaumeroBanue OUCYUNIUHBL)

- O03HAKOMHUTH CTYJICHTOB C OCHOBAMM MAaTEMaTHYECKOrO alIapaTramu,
HEOOXOAMMBIMHU JJIsl pELICHUSI TCOPETUYECKUX U MPAKTUUYECKUX 3a/1a4;

- BbIpabOTaTh y CTYJEHTOB YMEHHME MPOBOJUTH MaTEMAaTHUYECKUN aHaIH3
MPUKIIAJIHBIX 33/1a4 ¥ UCIIOJIB30BaTh JIJIsl UX PEIICHUS U3BECTHBIE MATEMATHUYECKUE
METO/IbI;

- Pa3BUTh y CTYJCHTOB HaBBIKM CaMOCTOATEIILHOU PabOThI C JIUTEPATYPOl 1O
MaTeMaTHKe.

OcBoeHne MaHHOW JUCIUIUIMHBI HAmpaBieHO Ha (HOPMHUPOBAHHE VY
OOyYarOIIMXCsl CAEAYIOMMX KOMITETEHIINA:

- OOIIEKYJIbTYPHBIX, B COOTBETCTBUU C KOTOPHIMH OOYYAIOIIUUCA JOJIKEH
BIAJCTh KYJIbTYpOH MBIIUICHUS, CIOCOOHOCThIO K OOOOIICHHUIO, aHau3y,
BOCIPUATHIO MH(GOpMAIIMH, TOCTAHOBKOM LIETTM U BEIOOPOM TyTeH €€ TOCTUKEHUS
U yYMETh JIOTUYECKHM BEPHO, APryMEHTHUPOBAHO M SICHO CTPOUTHh YCTHYIO U
MACbMEHHYIO PEYb;

- Mpo¢eCCUOHANBHBIX, B COOTBETCTBUH C KOTOPBHIMU, 00YUAIOIIUNCS TOJIKEH
YMETh UCTOIB30BaTh MATEMAaTUYECKOE MOJICITMPOBAHUE MTPOLIECCOB U OOBEKTOB HA
0aze cCTaHAapTHBIX IAKETOB AaBTOMATU3UPOBAHHOIO MPOCKTUPOBAHUS U
HCCJIEIOBAHU.

K OCHOBHBIM 3aJ1ayaM Kypca OTHOCSTCS:

1.BocniuTaHKE 1OCTATOYHO BHICOKON MAaTEMAaTHUYECKON KYJIbTYpHI;

2.pa3BUTHE Y CTYJACHTOB JIOTHYECKOTO M aJITOPUTMUYECKOTO MBIIIICHHUS,

3.00y4eHHE  TMPUMEHEHHWIO  MAaTEMAaTHYEeCKMX  METOJOB W OCHOB
MaTeMaTUYECKOT0 MOJICIMPOBAHMS B ITPAKTHUYECKOMN JAEATEIbHOCTH.

Martematuyeckas KyJibTypa BKJIIOYaeT B ceOs SICHOE TOHUMaHUE
HEOOXOJIMMOCTH MaTeMaTUYECKOTO O00pa3oBaHUs, B TOM 4YHCJIE BBIPAOOTKY
MPEACTABICHUS] O POJIM U MECT€ MAaTEMAaTHUKH B COBPEMEHHON IUBWIM3ALUUU U
MHUPOBOU KYyJIbTyp€, YMEHUE JIOTUYECKUA MBICIHUTH, ONIEPUPOBATH C a0CTPaKTHBIMU
00BEKTaMH, TPAMOTHO HCMOJIb30BaTh MATEMATHUYECKUE TMOHATHUS U CUMBOJIBI IS
BBIPAKEHUS KOJIMUYECTBEHHBIX U KAY€CTBEHHBIX OTHOIICHUH.

s goCTHOKEHUST TaHHOW 1IeJn 00ydYaronIuics JTOJKEH OBJIAICTh 3HAHUSIMU,
YMEHUSIMA M HaBBIKAMH, OMPEIEIIeMbIMU TMpOrpaMmoi kypca «MaTtematukay.
Jucuuriraa n3ydaercst OquH CeEMeCTp.




2. Mecto nucuuminunbl B ctpykrype OIIOII BO nanpasBiaenust
(cmenuaJIbHOCTH)

Jucuunnuna «MaremaTuka» OTHOCUTCS K 0a30BOM 4YacTH IMKJIA OOIIMX
MaTEMaTUYECKUX U €CTECTBEHHOHAYYHBIX TUCLUUIUIMH U SBISETCS MPOAOJDKEHUEM
U YIIIyOJIEHUEM U3yUEHUsl MaTEMaTUKH, Ha4aToro B IIKOJIE.

HaBbIkM MCIIOJIB30BaHUS SI3bIKA MAaTEMATHUKH, OCHOBHBIE ITOHATUS U METOJbI
JUHENHON anreOpbl, AHAMTUYECKOM TIE€OMETPUHM, MAaTEMaTUYECKOIro AaHaln3a,
Teopun  nudPepeHnaNbHbIX  ypaBHEHUH HEOOXOIUMBI NIl  M3y4YCHUS
OOJBIIMHCTBA AUCLUUIIINH KaK €CTECTBEHHOHAYYHOTO, TaK U MPO(hecCHOHAIBHOTO
LMKJIOB y4€OHBIX IIJIAHOB BCEX HAIPABICHUU.

Kpome TOro, pasBuTHE JIOTHYECKOIO W QJITOPUTMHUYECKOTO MBIIUICHUS
HEOOXOIMMO /I OBJIAJIEHUS OCHOBHBIMU CHEIMAIbHBIMUA JUCHUIUIMHAMH U
UTpaeT BaXKHYIO POJb B cUCTEME PO(ECCUOHATIBHON MOATOTOBKU CIIEUAINCTOB.

B pesyinbrare uzydeHus MaTEMaTUKU CTYIECHT JIOJKEH:

3HATh: OCHOBHBIE IIOHATHSA W METOAbl MAaTEMaTUYECKOIO aHaIU3a, TEOPUHU
BEPOSATHOCTEW U MATEMATUYECKON CTATUCTUKH, TUCKPETHOM MaTeMaTUKY;

YMeTb: MHTETPUPOBAaTH MATEMAaTUYECKUE 3HAHUA B JAPYrMe NUCLUIUIMHBI U
IIPOU3BOJICTBEHHBIE IIPOLIECCHI;

BJIA/IETh: MaTeMaTUKO-CTATUCTUYECKUMHU METOJlaMHU 00paboTKu
DKCIEPUMEHTAJIBHBIX JAHHBIX B 3€MJICJICIIUN U dKUBOTHOBOJICTBE.

OO0mast TpyT0€MKOCTh JTUCITUTIIMHBI COCTABJISAET 3 3aUETHBIX CIUHUIIBI.
Tabauna 1

Cenenust 0 JUCIUTUTMHAX, IPAKTUKAX (M UX pa3fenax), Ha KOTOpbIe
ONMpPaETCs COAEPKAHUE TAaHHOW IUCLUIIINHBI

HanmMeHnoBanue
[Tepeuens paznenon
JUCLUATIIINHBI
IIxonbHBIN kypc | Bexropsl. Ilpsimas nunus Ha niaockoctu. @yukuus. ['paduku dyHKuumii.
MaTE€MaTHKHU ITponsBoHas QyHKIUH.
[IxobHBIN kypc | Kunemaruka, Mmexanuka, IMHaMuKa U Jp.
buzuku




3. TpeGoBaHus K pe3yabTaTaM OCBOCHUS M CHUNINHBI

Ta0muma 2

CaeieHUsI 0 KOMIIETEHIIUSIX U pe3yiIbTaTax 00ydeHus, GOpMHUPYEMBIX
MAHHOW TUCIUIUINHON

Copepxanue Kon [Tepeuens pe3ynbraToB 00yUeHHs, (HOPMUPYEMBIX

KOMITETEHIIUH, KOMIIETEH- JIHMCLHIIIHHON

dbopMUpyeMBbIX LUH T10 [To 3aBepieHnn N3yYeHUS JAHHON TUCIMIUTAHBI

HOJIHOCTBHIO WU dI'OC BBIITYCKHUK JOJIKEH

YaCTHUYHO JaHHOH BO mim

IUCLIUILIHHON OIIOII 3HATh YMETh BIAJIETh
CrocoOHOCTD OIIK-2 OCHOBHBIE MPUMEHATHh METOJIbI | METOJAAMH
HCIOJIL30BATh MOHSTHS H | MAaTEMaTHYECKOIO MaTeMaTHYECKOIO
OCHOBHEIC 3aKOHEI METOJIbI aHaiIM3a u aHaIM3a u
€CTECTBEHHOHAYYHBIX MaTeMaTHu- MOJCIIUPOBAHUS, MOJICIIUPOBAHUS,
IACIIATIINH B YECKOI0 TEOPETHYECKOTO U | TEOPETUUECKOTrO U
npodecCHOHAIbHON aHaIM3a, AKCIIEPUMEHTAJILHO | DKCIIEPUMEHTAIILHO
JIeATCIIEHOCTH, TEOpUn I'0 UCCJICIOBAHMSA B | TO UCCIICIOBAHHS
NPUMEHSATh  METOJIbI BEpOSATHOCTEH | MpodecCHoHaIbHOM
MaTEMaTHYSCKOI0 M MareMaTu- | ACATECIILHOCTH
aHanmza u YeCcKOM
MOJICIIUPOBAHUS, CTaTUCTHKH,
TEOPUTHIECKOTO u JTUCKPETHOM
AKCIIEPUMEHTAILHOTO MaTeMaTHKH
HCCIIEN0BaHUSA

4. PacnipeaesieHUe TPYA0EMKOCTH IUCIMILUIMHBI M0 BUIAM 3aHSATHI

Tab6mauna 3

Pacripezienenne Tpy10eMKOCTH JUCHMILIMHEI [T0 BUJAM 3aHATHI, PEaIi3yeMOM 110
y4eOHOMY IIIaHY JJIT O4HOU (opmbl 00yueHus 108 yacos

Bun 3anaruii Bcero B T. 4. 11O
cemecTpam
1

1. AynutopHbie 3aHSTHSI, 9aCOB, BCETO, 58 58

B TOM YHCIIE:
1.1. JIexuun 22 22
1.2. JlabopaTtopHbie pabOTHI
1.3. IlpakTryeckue (ceMUHAPCKHE) 3aHITUS 36 36
2. CamocTosiTenpHasi paboTa, 4acoB, BCETO 23 23

B TOM YHCJIE: 17 16
2.1. CamocTosiTeIbHOE U3YUYEHHE Pa3/IETIOB
2.2. Texyrmasi CaMOTIOJITOTOBKA 16 17
2.3. [loaroToBka u caava 3a4era (dK3aMeHa) 27 27
Htoro gacoB 108 108
dopma TPOMEKYTOUHOU ATTECTAIUN 3a4eT 3a4eT
OO01mast TpPyA0€MKOCTh, 3a4E€THBIX €IMHHUII 3 3
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5. TemaTnueckuii JIaH N3y4eHUsI TUCHUILIMHBI
Tabmnura 4
TeMarndeckuii M1aH U3y4eHUs JUCHUTUIMHBI TT0 y4eOHOMY IUJIaHy JJI OYHOM
dbopmbl 00ydeHUS

OO0beM yacoB
V3yuaemble BOPOCHI Jle | a6 | Ilpax | Cam

HanmenoBanue
KI[ | opaTr | TMY4€ | OCTO
TEMBI

MU | OpPH | CKHE | STelN
pie | pabo | pHA ®opma
pabo | TeI s TEKYIIETro
TEL pat KOHTPOJIS

oTa

1 cemectp

DJIeMEHTHI JINHEHHOM anreOpbl

[lonatns  marpumpl, €€  mopsaka.
Matputipt KBanpatHas, MPSAMOYTOJIbHAS, 1 2 A3
TpeyrojbHasi, €IUHUYHAs  MaTpULBL.
Onepauuy Haj MaTpUIAMH: CyMMa,
[IPOU3BE/ICHUE, YMHOKEHHE MaTPULIbI Ha
yucino. [loHdarne paHra  MaTpHIbL.
DneMeHTapHble TpeoOpazoBanus. Panr
MaTPHUIIbI TPANEIIMEBUAHON POPMBI

Onpenenurenu 2-ro, 3-ro, N-T0 MOPsIKA.
Onpenenureny IIpaBuio TPEYroJIbHUKOB. 1 2 A3
Onpenenurens TPEyrojbHON MaTpHIIbL.
CpoiictBa ompenenureneit. OOpaTHas
Marpuia. Teopembl O CyIECTBOBAaHUM U
€IMHCTBEHHOCTH. AJITOPUTM TOJTy4SHHS
00paTHON MaTpuIlbl

CucremMa JUMHEHHBIX YypaBHEHUH, €€

Cucrempl pemenue.  CHCTEMBI  OZHOPOAHBIE, | L 2 /13, 13
JIMHEUHBIX HEOTHOPOIHBIC, COBMECTHBIC,
YPaBHCHUM HECOBMECTHEIC, ONpECIICHHBIE,

HeonpezaeneHHsle. Teopema Kponekepa-
Kanemnu n teopema 0 4ucie pemeHun
cucrembl. [IpaBuno Kpamepa s
CHUCTEMBI 3-X JIMHEHHBIX YpaBHEHUH C 3-
Msl HEM3BECTHBIMH. MaTpu4HBI METOJ
pELICHUs] CUCTEM JIMHEMHBIX YPAaBHEHMIA.
Meton Taycca. Bpibop 06a3ucHbIX U
CBOOONHBIX TiepeMeHHBIX. OOmee u
YACTHOE PEIICHHUS

DeMeHTHl BEKTOPHOI anreOpsl

IloHsaTHs BEKTOpa, €ro JUIMHBL, OpTa,
OcHoBHbIC PaBHBIX BEKTOPOB, KOJUTHHEAPHBIX M 1 1 3, 13
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TTOHSTHS,
CBSI3aHHBIC C
BEKTOpaMu

KOMIUIAHAPHBIX BEKTOPOB. JIMHEHHbIE
omepauvu Haj BekTopamu. JIuHelHas
KOMOHWHaIIUS BEKTOPOB. JIuneitHo
3aBUCHMbIE M JIMHEMHO HE3aBUCUMBbIE
BekTopa. HeoOxonuMble U 10CTaTOYHbIE
YCIIOBHS KOJUIMHEAPHOCTH u
KOMILJIAHAPHOCTH BEKTOPOB

Bexkrop B
MPSAMOYTOJIb-
HOH
JIEKapTOBOM
CHCTEME
KOOpJMHAT

IIpoexkuuss BexkTOpa Ha OCh u ee
cBoicTBa. lIpsimoyronbHas JekaproBa
cUCTEeMa KOOpAMHAT HA IUIOCKOCTU U B
npoctpancTBe. KoopaunaTel BekTOpA.
TeopeMa 0 pasjloKEHUU BEKTOpa IO
Oasucy. Jnuna  BekTtopa  uepe3
KOOPJMHATHI, HaIlpaBJAOIINE
KOCHUHYCBI, paCCTOSIHUE MEX1Y TOUKaMHU,
KOOpAWHATHI BEKTOpA YC€PE3 KOOPANHATLL
TOYEK Hayajga M KOHIA, KOOPIAUHATHI
CepEeaUHbI OTPE3KA, TUHEUHBIE ONEpalun
MEXIYy BEKTOpaMH B KOOPAMHATHOU

dbopme

A3, 13

CkanspHoe,
BEKTOPHOE,
CMEIIIaHHOe
MIPOU3BEICHUS
BEKTOPOB

[TonsiTvst  CKaJIpHOrO,  BEKTOPHOIO,
CMEIIaHHOTO MIPOU3BEICHHUI. Nx
CBOMCTBA M  BBIUUCJICHHE  4epe3
KoopauHatsl. [Ipunoxenue

ns3

DeMEeHTHl aHATMTHYECKON T€OMETPUN

JInaus Ha
IUIOCKOCTH

[lonsiTve nMHMKM HAa IUIOCKOCTH, €€
ypaBHEHUE B JIEKapTOBOM CHCTEME
KOOpJUHAT. ITapameTpuueckue
YpPaBHEHMUS. [TonsipHas cHucTeMa
koopauHar. EE cBia3b €  JI€KapTOBOM.
VYpaBHEHHE JIMHUU B MOJISPHON CHCTEME
KOOpJMHAT. YpaBHEHUSA IMPSIMOM Ha
IUIOCKOCTH:  o0Iiee, KaHOHUYECKOE,
[apaMeTpuYecKoe, 4epe3 2 TOYKH, C
YIJI0BBIM KOA((ULMEHTOM, B OTpe3Kax.
B3aumHOe pacrosnoxeHusi NpsMBIX Ha
mIockocTh. PaccTosiHME OT TOYKHM 10
npsamoil. [Toratus snnunca, runepOobl,
napaboJIbI. Nx KaHOHHYECKHE
ypaBHEHUSA " IIOCTPOEHHUE.
OKCIEHTPUCUTET DJUIUIICA U TUIEPOOIIBL.
AcumnrtoTsl Tunep6ossl. [lapamiensHbiit
MIEPEHOC

2

A3

Beenenue B MaTeMaTUYECKUM aHAIN3

DyHKIUU

[Tonsitue Qynkuuu. YerHas, HeueTHas,
NepUOANYECKas, OrpaHHYEHHas,
MOCTOSTHHAS GyHKIHH. Crioco6s1
3aganus  pyskimii.  Knaccudukarus

A3
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AIIEMEHTAPHBIX  (DYHKIMH.
UCTIONIb3yeMbIe npu
rpaduKoB PYHKIHI

IIpuemsl,
IIOCTPOCHUU

[Ipenen
byHKIIIN

YHCIIOBOM
npezena.
pacxoIsmascs,
MOHOTOHHAasI

ITousrue
MMOCJIEJOBATEIbHOCTH, eé
Cxomsmascs,
OTpaHUYECHHAs,
MmocJieIoBaTeIbHOCTH.  Teopema 00
OTPAaHUYECHHOCTH cxodiecs
nocienoBareabHoCTH. [loHATHE TIpeaena
byHKInn. I'eomeTrpuueckas
WHTEpIpETaIHs. OnHOCTOpOHHHE
npenensl. [loHsaTrus 66CKOHEYHO MaIol 1
OECKOHEYHO 00JIBLION byHKIHH,
cBoiicTBa. ApudmMerndecKkue CBOHCTBA
npeneiaoB. -1 u 2-i1 3amevaTesbHbIC
npeaensl.  CpaBHeHHE ~ OECKOHEYHO
MaJIbIX (G YHKITHIA. OcHOBHBIE
SKBHBAJIEHTHOCTHU

13

Henpepsis-
HOCTb
byHKIIIN

[lonsiTne HenpepbiBHOCTH (YHKIUU B
TOuKe (2 ompereneHus), Ha MUHTEpBAJE,
Ha orpe3ke. CBoiicTBa HeENpephIBHBIX
byHKIHIA. Touku  paspeiBa. Nx
KJaccuuKanus

13, K

PEMCHHOT™

Tloustue
MIPOU3BOJHOMN

JuddepernnanbHoe ucunciaeHne GyHKIUU OJHOTO 1e

[Tonsatue IIPOU3BOJAHOM. Eé
MEXaHUYECKUU CMBICIL. ITonsatue
KacaTeJlbHOU. ['€OMeTpUYecKui CMBICI
IIPOU3BOJHOM. Teopema 0
HENpepeIBHOCTH  auddepeHInpyeMoi

byHKIIMN

1

2

ns3

Metonarnl

muddepeHIm-
pOBaHUS

OcHOBHBIE
T depeHIpoBaHus. Tabnuua
OCHOBHBIX  TpPOW3BOIHBIX.  [IpaBuia
TupepeHIMpoBaHus  CIOXKHOH U
oOpaTHON (YHKITMH, HESIBHO 3aJaHHOU
¢ynkumn  u QyHKIOMM,  33JaHHOU
napamerpuuecku.  Jlorapudmudeckas
IPOM3BO/IHAS. ['unepGonmueckue
GyHKIHIH. VYpaBHeHus, rpaduxmu,
npou3BojHble. [loHATHE NPOU3BOIHBIX
BBICIINX TIOPSIIKOB

npaBuiia

113, U3

[Ipunoxxenue
nuddepenim-
aJIbHOTO
VCYUCIICHHS
DOIT

VYpaBHeHUs KacaTelbHOW M HOpMalld K
KPHBOM. [IpaBuno Jlonurans.
Bbruucnenue mnpenenoB ¢ MOMOIIBIO
npasuna Jlonurans. Bospacraromas u
yObIBaromass  GpyHkuuu. Teopembl 0
CBSI3M MEXJIy 3HAaKaMHU IPOU3BOAHOMN M
BO3PACTAHUEM U YObIBaHHEM (DYHKITUH.

A3
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OxctpemyMm  pynkmuu.  Kputndeckue
toukn 1-ro poma. HeoOxommmoe u
JIOCTaTOYHBIE YCJIOBUS CYILIECTBOBAHUS
3KCTpEMyMa. Haumenbiiee 51
HauOoJpliee 3Ha4YeHUs (YHKIUM Ha
oTpe3ke. BBINYyKIOCTP M BOTHYTOCTh
¢byukuu. Teopembl O 3aBHUCHUMOCTH
HaIpPaBJIEHUS BBIIYKJIOCTH OT 3HaKa 2-i
MIPOU3BOAHOM. Touku neperuoda.
HeoOxonuMoe U 10cTaTOYHOE YCIOBUS
CYILIECTBOBaHHUS  TOYKHU neperuoa.
IlonsiTne acumnToTsl. BepTukanbHasd,
TOPU30HTANIbHAS U HaKJIOHHAS
ACUMITOTBI

HuddepenunansHoe ncurcieHnue PyHKINM HECKOIBKUX MTEPEMEHHBIX

YacTHbIE
MIPOU3BOIHBIC
DHII

[TonsTHE PYHKIIMM MHOTUX NEPEMEHHBIX
Ha npuMepe QyHKIUH 2-X TIePEMEHHBIX. 2 2
Ob6nactb OlIpeeICHUS. ITonstue
npejesna, HeMpPepbIBHOCTH (YHKIUUA 2-X
nepeMeHHbIX. OTKpbITas, 3aMKHYyTas,
orpannveHHas obnactu. Hambonbmiee u
HalMEHblllee 3HauyeHus (QyHKIUU B
o0nacTH. YactHble U MIOJIHOE
IIPUpAICHUS byHKIMN. YactHele
npou3BoAHble 1-ro nopsanka. Ilonsarue
noaHoro auddepennnana. dopmyna st
NPUOIMKEHHBIX BBIUMCICHUH.

[Tpon3BonHas  QyHKUIMH,  3aJaHHOM
HESIBHO (cmydan

Fe>EFeDD€)  Yacrune

IIPOM3BOJHBIE  BBICIIUX  IOPSJIKOB.
Teopema o0 paBeHCTBE CMENIAHHBIX
IPOU3BOJIHBIX. DKCTPEMYM (YHKIHHU 2-X
MEPEMEHHBIX. HeobOxonumeie u
JIOCTaTOYHBIE YCIIOBUS DKCTPEMyMa

ns3

HeonpenenenHslii nHTErpa

ITonsarue
HEOIpeIeeH-
HOTO
WHTErpasa u
METObI
BBIYHCIICHHS

IlonsTue epBOOOPA3HOIM u
HEOIPEIETEHHOTO WHTErpana. 2 4 3
Ilepeuncnuts CBOIICTBA. Tab6muma
OCHOBHEBIX WHTETPAJIOB.
HenocpencrBeHHoe  MHTErpHpOBaHUE.
[logBenenne  GyHKOMM  TOA  3HAK
muddepeHmmana. MeTton 3aMEHBI
nepemMeHHol.  MHTerpupoBanue 1o
yactaMm. [IpaBuna npumenenus (BeIOOp u
u dv). HHTErpasbl 0T HEKOTOPHIX
GyHKIMH, coaepXamux —KBaJIpaTHBII
TPEXUJICH. [IpaBuiibHBIE u

A3, 13
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HenpaBWwiIbHbIE JApoOH.  Paszmokenue
palMoOHANBHBIX  JIpo0eii Ha  cymMmy
MPOCTEUIINX

OrnpeziesieHHbIN UHTErpaj

MeTtonanl
BBIYMCIIEHHS
OTpeIeTICHHO-
ro UHTerpaia

[lonsiTHE ONpENEeNIeHHOr0 UHTErpaga Kak
npenesia  HMHTETpalbHBIX  CcymMM. Ero
reomerpuueckuii  cmbici.  CBoOMCTBa
OIIPEEIIEHHOTO MHTETpaja.
OrnpeiesieHHbI UHTErpall Kak (yHKIUS
BepxHero npezena. @opmyna HeroToHa-
Jletionuna. HTErpripOBaHUEe MO YaCTsAM
U 3aMEHa NEPEMEHHON B ONPECIEHHOM
WHTErpaje

2

113, U3

[Ipunoxxenune
OIIPEEIIEHHO-
ro UHTETpaa

Bprunciienne minomaan KpUBOJIMHEHHON
Tpaneuuu. Jnuna gyru xpuoil. O6beM
TeJla 4Yepe3 IUIoNaib IOINEepPEYHOTO
ceyeHusi. OObeM Tela BpalieHus

113, U3

DIEMEHTHI TEOPUH BEPOSITHOCTEN

Crnyuaiinble
coObITHS

[TonsiTus KOMOHMHATOPUKH,
[IEPECTAHOBOK, pa3MeILEeHN,
coueraHuii. @opMyIibl 1Ji1 BBIYMCICHUM.
[IpocTpaHCTBO 37IEMEHTAPHBIX COOBITHIA.
CnyuaitHoe coObiTre. Onepauuu Haj
COOBITUSIMH. Kitaccnueckoe
onpezeneHue BeposaTHOcTH. (CBoMcTBa
BEPOATHOCTEH. Craructuueckoe
omnpezeneHue BeposATHOCTU. Pasnuuune
MEXIY CTaTUCTUYECKUM U
KJIACCUYECKUM OIIpENEICHUSAMM.
VYcnoBHass BEpOSITHOCTh. 3aBUCUMBIE,
HE3aBHCHMBIE COOBITHSL. Teopema
YMHOXEHHUS. CoBMecTHBIE,
HECOBMECTHble  coObITHs.  Teopema
cioxkeHus  BepositHocTer.  dopmyna
IOJTHOM  BEpOSATHOCTH M (dopMmyna
baiieca. Ycnosus IIPUMEHEHHUS
bopMyIBI baiieca. [ToBTOpHBIE
ucnbitanuss. Popmynsl  beprHynmnu  u
Ilyaccona. HauseposrHeiee d4ucio
HACTYIUIGHHMsI yclleXxa B HCIBITAHUSX.
JlokanpHass M MHTErpanbHas TEOPEMBI
Jlannaca

2

113, AKP

Crnyuaiinble
BEJTMYNHBI

ITonsarue CIIy4anHOM1 BEJIMYMHBL.
JuckperHbie u HEeNpephIBHbIE
CIIy4aiiHbIe BEJINYUHBI. 3aKoH
pacrpeeneHusi CIy4yalHOW BEJIMYHHBI.
OyHKIUA pacHpeAclICHus CIly4alHOU
BEJINYUHBI " ee CBOMCTBA.
Marematnueckoe 0XHJIaHUE
JIUCKPETHOM CIy4ailHON BEJIMYUHBI K €T0

113, AKP
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cBoiicTBa. Jlucmepcuss u  cpenHee

KBaJpaTUYECKOE OTKJIOHEHHE
JUCKPETHOM  CIIydalHOW  BEJIMYHHBI.
CpoiictBa  nucnepcuu.  [ImoTtHOCTB
pacnpeneneHus HEIPEPBIBHON
CIIy4ailHOM BEJIIMYMHBI U €€ CBOMCTBA.
Maremarnueckoe O’KHJIaHUE,

JUCIIEpCUsi, CpelHee KBaJApaTHUECKOe
OTKJIOHEHHE HEMNPEPbIBHOW CIydailHOM

BCJIIMYHHBI. OcHOBHEBIE 3aKOHBI
pacnpeaciCHus: 6I/IHOMI/IaJ'IBHOG,
IMyaCCOHOBCKOC PaBHOMCPHOC,

HOpManbHOe. HopmanbHas kpuBas u ee
MOCTpoeHue. BeposSTHOCTH momaxaHus
HOPMAaJIbHO pacIpeesIeHHON Clly4aiiHOU
BEJIMYMHBI B MHTEpBaJl. 3aKOH OOJBIINX

YHCEeIT
DJIeMEHThl MATEMATHYECKOM CTATUCTHKHU
Bei6opounast u reHepaibHast
OnemMeHThI COBOKYTTHOCTH. YacToTa uld 4 2 A3, 13
MaTEMaTHICC- | orHOCHTEIbHAS 4acToTa.
KOH Craructuueckoe pacmpeneneHue.
CTaTHCTHKH [TousiTus OIMITUPHUYUCCKON  PYHKITUH
pacrpeeneHus, MIOJIUTOHA,
THCTOIPAMMbI YacTOT U OTHOCHTEJBbHBIX
4acToT. [TonsTus TOYEYHOMN 51

HECMELIEHHON oueHku. Hecmelennsie
OLICHKM MAaTe€MaTU4YeCKOro OKHMJIAHWS H
JUCIIEPCHH, BbIOOpOYHOE u
WCIIPABJIEHHOE CPEIHHME KBaJpaTUYHBIC
OTKJIOHEHUs. Mopa, mMeauaHa, pasmax.
HNHutepBanbHble OoneHKU. JloBepUTENbHAs
BEPOATHOCTb. [IOHATHS cTaTUCTHYECKON
OIleHKH, omubok 1-ro m 2-Tro pona,
YPOBHsS 3HAYUMOCTH, CTaTHCTHYECKOIO
Kputepusi, Kpurepus cornacus. Ionsatus
CTaTUCTUYECKOM U KOPPENALUOHHOU
3aBUCUMOCTH,  YCIIOBHBIX  CpEIHHX,
KOPPEIALIMOHHON TaOITHUIIBI.
Koadpounuent KOpPEJIALMH. Ero
cBoyicTBa. JInHENHas perpeccus

IToaroroBka K 3auery ,
7

BCCFO 10 JUCIIUITJIIMHE 3a IO
22 36 | 50
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TemaTudeckuii TIaH U3YYCHHS TUCIUILIAHEI 0 Y9eOHOMY TUIAHY JIJIst
3a04HOM (POpMBI 00yUEHUS

O0BeM YacoB

J | JI |IIp | Cam
H W3y4aemblie BOIPOCHI ex | ab | ax | ocTo
aNMEHOBaHUE e | op | TH | sTen
TEMBbI U | ar | 4e | bpHad
op | ck | pabd dopma
H |wue |ota TEKYIIETo
Bl | pa KOHTPOJIS
e |60
pa | TBI
60
T
bl
1 cemectp
DneMEeHTHI JINHEHHOU anreopbl
[TonsiTust matpuisl, e€ nopsiaka. KaapartHas,
Marpuier IIPSAMOYTOJIbHAS,, TPEYrOJIbHAsl, E€AVMHUYHAS 6 K
MaTpuibl. Oniepanuu Haj MaTpULlaMU: CymMMa,
MPOW3BEJICHNE, YMHOXXEHHUE MATPHUIBI Ha
YHCIIO. [Tonsitue paHra MaTpPHIIBIL.
DeMeHTapHbIe npeoOpa3oBaHMUsL. Panr
MaTpPHUIIbI TPANEIIUEBUAHON POPMBI
Onpenenurenu Onpenenurenu 2-ro, 3-ro, N-r0 MNOpsAKa. 6 K
[IpaBwio  TpeyroapbHUKOB.  OmpeneauTenns
TPEyTrOJIbHOU MAaTpHULBL. CaoiicTBa
oTpeeTuTeNeH. Ob6parnas MaTpHIia.
Teopembl 0 CYIIECTBOBAHHUH u
CMHCTBCHHOCTH.  AJITOPUTM  TTOJTYYCHHS
00paTHON MaTPUIIBI
CucremMa JIMHEHHBIX ypaBHEHUH, €€ pellieHue.
Cucremst CuctemMbl  OJTHOPOJHBIC,  HEOJHOPOJIHEIE, 8 K
JTMHEHHBIX COBMECTHBIE, HECOBMECTHBIE, OIpe/IeIICHHbIE,
YPaBHEHUH Heonpenenenueie.  Teopema  Kponekepa-

Kanmennmm u Teopema o wuucie peleHui
cucreMsl. [IpaBuino Kpamepa misa cucremst 3-
X JIMHENHBIX yYpaBHEHUH c 3-Mms
HEN3BECTHBIMU. MaTpUYHBIA METOJ PEIICHUS
CUCTEM JIMHENHBIX YPAaBHEHUMN.

Merox Taycca. Beibop  0a3ucHBIX |
CcBOOOAHBIX TepeMeHHbIX. OO0IIee u 4acTHOe
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| pemenns |

DeMeHTHl BEKTOPHOH anreOpsl

[NousaTus BEKTOpa, €0 MJIMHBI, OpTa, pPaBHBIX

OcHoBHbIE BEKTOPOB, KOJUIMHEAPHBIX WM KOMIUIAHAPHBIX 6
HOBATHA, BEKTOPOB. Jlnneiinsie oTiepaIu HaJl
CBA3aHHBIC C BEKTOpPAMH. Jlunennas KOMOHHAIHUA
BEKTOpaMu BEKTOPOB. JIMHEHHO 3aBUCUMBbIC M JIMHEHHO
HEe3aBUCHMbIE BekTopa. HeoOxomumble u
JIOCTaTOYHbIE YCJIOBMS KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB
[Tpoekus BekTOpa Ha OCh M €€ CBOMCTBa.
Bekrop B IIpsamoyronpHas JIeKapToBa cucreMa 8
IpAMOYTOJIb KOOPJMHAT Ha IJIOCKOCTH U B MPOCTPAHCTBE.
HOH Koopaunatsi BEKTOpA. Teopema 0
JIeKapTOBOH pa3joKeHUH BekTopa Mo Oazucy. JliuHa
CHCTCMC BEKTOpa 4epe3 KOOPAMHATHI, HAIPaBISIONINE
KOOpAuHaT KOCHUHYCBI, PAacCTOSIHUE MEXAYy TOUYKaMH,
KOOpJMHAThl BEKTOpAa Yepe3 KOOpAMHATHI
TOYEK Hayala M  KOHIA, KOOPAMHATHI
CepeIuHbl OTpe3Ka, JMHEWHbIE OIepaluu
MEXX]y BEKTOpaMH B KOOPAMHATHOH Gopme
CkasnspHoe, [HonsTus CKaJISIPHOTO, BEKTOPHOIO,
BEKTOPHOE, CMEIIaHHOTO npou3BeaeHui. Mx cpoiictBa u 10
CMEILIaHHOE BBIUMCJIEHHE Yepe3 KOOPIMHATHI.
IIPOU3BEACHUS
BEKTOPOB
DeMeHThl aHAJTMTUYECKON TeOMETPUN
[loHsiTHE NTMHUM HA MJIOCKOCTHU, €€ ypaBHEHUE
JInnnst Ha B JIEKapTOBOM CUCTEME KOOpPJIMHAT. 1 4
INIOCKOCTH [TapameTpuveckne ypaBHEHUs. Y paBHEHUS
npsSAMOi Ha IUIOCKOCTH: ofree,
KaHOHUYECKOEe, MapaMeTpuyeckoe, depes 2
TOYKH, C YIJIOBBIM KO3(p(UIMEHTOM, B
oTpe3kax. B3ammHOe pacnosiokeHUs MpSIMBbIX
Ha IUIOCKOCTH. PaccTosHME OT TOYKM [0
npsimoid.  [lonsitust  amuunca, TuUnepoosl,
napabonbl. VX kaHOHMYECKHE ypaBHEHHsS U
MOCTPOEHHE. OKCLUEHTPUCUTET JJUIUICA M
runepOosbl. ACUMIITOTHI THIIEPOOJIBI.
BBenenue B MaTeMaTHuecKUil aHAIN3
[lonatue ¢ynkuuu. YerHas, HeueTHas,
OyHKIMH MIEPUOIUYECKAs,, OTPaHUYEHHAs,, MOCTOSHHAS 1 4

¢ynkuuu.  CrnocoObl  3amaHust  QYHKUIHUH.
Knaccudukanuus saemMeHTapHBIX —(QyHKUIUH.
[Ipuemsl, ucnonb3yemble OpU HOCTPOCHUU
rpadukoB QyHKUINN
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[Ipenen
byHKIIIN

ITousTe 4YMCIOBOM ITOCIIEAOBATCIHPHOCTH, €€
npezaena. Cxopsmasics, pacxoasascs,
OrpaHHYEHHas, MOHOTOHHAS
MOCJIEI0BATEILHOCTH. Teopema 00
OTPaHUYEHHOCTHU cxopsiencs
nocienoBareabHocT.  [loHsitTue  mpenena
byuknun. I'eomerpuyeckass HWHTEpIpETALIMS.
OpnHocTOpoHHME HIpeEbl. [HonsTus
OCCKOHEYHO MaJIOl M OECKOHEYHO OOJIBIION
¢ynkuuii,  cBoiictBa.  Apudmernyueckue
CBOICTBA MpeAEIoB. 1-il u 2-i1 3aMedaresbHbIe
npenensl. CpaBHeHHWE OECKOHEYHO MaJlbIX
¢dbyakumii. OCHOBHBIE YKBUBAJICHTHOCTH

Henpepsois-
HOCTb
byHKIIUN

[TonsiTie HENmpepbhIBHOCTH (DYHKIUU B TOUKE
(2 ompenenenus), Ha UHTEpBaJie, HA OTPE3KE.
CpoiicTBa HenpepblBHBIX (yHKIUNA. Touku
paspsiBa. X kiaccupukamnus

10

JuddepennnansHoe ucuuciaecHne GyHKIA OHOTO TIEPEMEHHOTO

Ilonarue
MIPOU3BOAHOMN

[Tousitue npousBoaHoit. EE mMexanmyeckuit
CMBEICII. IlousTue KacaTeIbHOM.
['eomeTpuyeckuit CMBICTT MPOU3BOIHOM.
Teopema 0 HEIIPEPBIBHOCTH

muddepeHrpyeMoit GyHKIII

Metonrnl

muddepeHIm-
pOoBaHUS

OcHoBHble mpaBwia JIuddepeHupoBaHus.
Tabnuua OCHOBHBIX NMPOU3BOAHBIX. [IpaBuia
mudepeHIIMpOBaHUS CIOKHON M 00paTHOM
(GyHKUUH, HESBHO 3aJaHHONM (QYHKUUU H
byHKIMH, 3aJlaHHOM napaMeTpUIECcKH.
Jlorapugmuueckas IIPOU3BOJIHAS.
l'unepbonuueckre GyHKOUM. YpaBHEHUS,
rpadukuy, IIPOU3BOJHBIE. Ilonstue
IIPOU3BOIHBIX BBICUIMX MOPSAIKOB

10

ITonroroBka K 3a4eTy

10

Bcero no pucuunimse 3a HepBBIﬁ CCMECTP

90

2 cemecTp

[Ipunoxenne
muddepeHim-
ITBHOTO
UCUHUCIICHUS
OOII

VpaBHEHHMs KacaTeIpHOM W HOPMaIM K
kpuBou. IIpaBuno Jlonurans. Beraucienue
IPENENoB € IOMOILIBI0 IpaBuia Jlomurans.
Boszpacratomas u  yObIBaromas  (yHKIMH.
TeopeMbl O CBS3M  MEXAy  3HaKaMH
IPOM3BOIHONW M BO3pAacTaHMEM M yOBIBAaHHEM
GyHKIHH. DKCTpeMyM GyHKIUY.
Kputnueckue touku 1-ro poxa. Heo6xonumoe
U JOCTaTOYHBIE YCIOBHUS CYHIECCTBOBAHMS
skcTpemyMa. Haumenbinee u HamOombliee

10

16




3HaueHus: (PyHKIUU HA OTpe3Ke. BBIMTyKIOCTH
u  BorHyroctb ¢yHkuuu. TeopeMbl 0
3aBUCHMOCTH HAaNpPaBJICHUS BBITYKIOCTH OT
3HaKa 2-W mpousBoaHOW. Touku mneperuoda.
HeoOxonuMoe #  10CTaTo4HOE  yCIOBHS
CyILIECTBOBaHMs TOYKM neperunda. Ilonstue
aCUMIITOTHI. BepTukanbHas, ropu3oHTaIbHas
Y HaKJIOHHAsl aCUMIOTOTHI

HuddepennmanbHoe ncyucienne GyHKIUH HECKOJIbKHX T1€

PEMCHHBIX

Yacrturle
MIPOU3BOIHBIC
DOHII

[TonsTne (QyHKIMKM MHOTMX MEPEMEHHBIX Ha
npuMepe QyHKIUHU 2-X nepeMeHHbIX. O0IacTh
OTIpeIeIICHUSI. ITousitue npenena,
HENPEPBIBHOCTH (YHKIUU 2-X TEPEMEHHBIX.
OTtkpsITas, 3aMKHYyTasl, OTpaHUYCHHAs
obnactu. HawmOospiiee ©  HauMeEHbIIIEE
3HaueHuss QyHKIuH B oOyactu. YacTHbie U
NOJHOE  mpuparieHuss ¢GyHkuuu. YactHbie
MPOM3BOJHBIC 1-TO mOpsjaKa. IMousarue
nonHoro jauddepennuana. dopmyna s
PUOIVKEHHBIX BBIYMCICHHM.

[TpousBomHas (GyHKIMK, 3aJaHHOW HESIBHO

(cnyuan FCRIEFCDD—€) Yacrunie

MIPOU3BOIHBIC BBICIIUX MOPSAKOB. Teopema o
paBEHCTBE CMEIlIaHHbIX MIPOU3BOTHBIX.
OkctpemyMm  QyHKIHH 2-X  TIEPEMEHHBIX.
HeoOxomumbple W JOCTaTOYHBIE  YCIOBHS
IKCTpEMyMa

10

HeonpeneneHnHplil HHTErpal

ITonsarue
HEOIIpEeaEIeH-
HOTO
UHTETpaja u
METOIbI
BBIUKCIICHUS

[TonsiTHEe MepBOOOpPa3HOI U HEONPEEIEHHOTO
uHTerpana. CpoiictBa. Talnuua OCHOBHBIX
WHTErPAJIOB. Henocpencreennoe
uHTerpupoBanue. Ilogsenenne QyHKIMM MO
3HaKk  auddepennumana.  MeTox  3aMeHBI
nepeMeHHoi. MHTerpupoBaHue 1o YacTsaM.
WHrerpansl 0T HEKOTOpPHIX  (PyHKUUH,
CoJIepIKalINX KBaJIpaTHbIN TPEXWIEH.
[IpaBuiibHBIE W HENpaBUJIBHBIE  JIPOOH.
Paznoxxenne panMoHambHBIX — JpoOei  Ha
CYMMY MPOCTEUIINX

OnpeneneHHblil HHTErpaj

Metonanl
BBIYHCIICHUS
ONpeaeIeHHO-
ro UHTErpajia

[lonsiTEe oOmpeneneHHOro MHTEerpaga Kak
npenena UHTETPaJIbHBIX CYMM. Ero
T€OMETPHUYECKHI CMBICIL. CaoiicTBa
onpeAeneHHoro uHrerpana. OnpeneneHHbIil
UHTETpaJl Kak (YHKIMS BEpPXHEro Ipejaena.
dopmyna Herotona-Jleitbuuna.
WNHTerpupoBaHne 1O 4YacTsIM M 3aMeEHa
IIEPEMEHHOM B ONPEJEIICHHOM UHTETpaJIE.
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[Ipunoxenue
OIpE/IEeIEHHO-
ro MUHTErpasa

Breruncnenue — mimomaau KPUBOJIMHEHHOU
Tpanenuu. JnuHa nyru kpuBoid. OO0beM Tena
yepe3 IUIOINAJb  IIONEPEYHOI0  CEUCHUS.
O0beM Tena BpalleHHUs.

10

DJIEMEHTBI TEOPUH BEPOSTHOCTEU

Crny4aiinbie
COOBITHUSA

[lonaTnss KOMOHMHATOPHKH, TEPECTaHOBOK,
pasMmenieHuii, couetanuii. Dopmynbl s
BBIYMCIICHUN. [IpOCTpaHCTBO 3iIeMEHTapHBIX
coopiTuii. CoywaitHoe coObiTHe. Omnepanuu
Haj coObITusiMu. Kitaccuueckoe orpezaesenue
BEPOSATHOCTH. CoiicTBa  BEpOSTHOCTEM.
CratucTudeckoe ONpeleIeHHe BEPOSTHOCTH.
Pa3nuune  MexIy  CTaTUCTUYECKUM U
KJIACCHYECKUM  ONPEICICHUSAMH. Y CIOBHAs
BEPOSITHOCTb.  3aBUCUMBIE,  HE3aBHCHMBIC
cobbiTus. Teopema ymHoxkeHusi. COBMECTHBIE,
HECOBMECTHBIE COObITHS. TeopeMa CloXKeHHUs
BEPOSITHOCTEH. ®opmyia ITOJTHOU
BeposTHOCTH U (Qopmyrna baiieca. YcioBus
npuMeHerns ¢opmynsl baiieca. TloBropHBIE
UCIIBITAHUS. Dopmyiibl bepnynu u
[Iyaccona. HaugeposiTHelimee YHUCIIO0
HAaCTyIUIGHMs ~ yclleXa B HUCIBITAHUSX.
JlokanbHass W UWHTErpajibHas  TEOPEMBbI
Jlarmaca

2

10

Crny4aiinbie
BEJTMUHHBI

[TonsTue cnydailHOM BeJMYMHBL. J[UCKpETHBIE
Y HETIPEPBIBHBIE CIIydaliHble BEJIMYNHBI. 3aKOH
pactpenenenus CIIy4aiiHOM BEJIUYNHBI.
OyHKIUA pacrpeneneHus CIIy4yanHOMN
BEIMYMHBI M €€ CBOWCTBa. Yuciosele
XapakTepUCTUKH  CIy4YalHOH  BEIMYMHBIL.
[ImoTHOCTE  pacnpeneneHuss HENpEepBIBHON
CIIy4yallHOM BEIIMYUHBI, CBOWCTBA. YHUCIOBBIE
XapaKTEPUCTUKH HENPEPBIBHOW  CIydallHON
BEJINYUHBI. OcHoBHbIE 3aKOHBI
pacrpeneeHus: OMHOMUANBHOE,
IIyaCCOHOBCKOE€ PaBHOMEPHOE, HOPMAJIBHOE.
BeposTHOCTB ronajgaHus HOPMaJIBHO
paclpeleeHHOW CIy4YailHOM BEJIWYMHBI B
MHTEpPBaJl. 3aKOH OOJIBIINX YUCEI

10

ONEMEHThl MATEMATHYCCKON CTATUCTHKH

DJIeMEHTHI
MaTeMaTHdec-
KOH
CTaTUCTHUKH

Bribopounas U reHepaibHasi COBOKYITHOCTH.
YacTora H OTHOCHTEJIbHAs yacToTa.
Craructudeckoe pacnpeneneHue.  [lorsTus
IMIOUPUUYECKON  (YHKIIMU  pacmpeeneHus,
ITIOJINT'OHA, FI/ICTOI’”paMMIﬂ qacToT 158
OTHOCHUTEJBHEIX YacTOT. IIoHITHS TOYEeUHOH U
HECMEIICHHOU OIICHKH. Hecmeniennnie
OILICHKHA MaAaTEeMaTHU4YCCKOT O OXKUIaHU S nu
JIMCTIEPCUU, BBIOOPOYHOE M HCIPABICHHOE
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CpeIHuEe KBaJpaTHUYHbIe OTKJIOHeHus. Mona,
MeAnaHa, pa3Mmax. VIHTepBalbHBIC OIICHKH.
JoBeputenbHas  BeposATHOCTb.  [loHsATus
CTaTHUCTUYECKOM OIEHKH, OIINOOK 1-T0 U 2-ro
poJia, YPOBHS 3HAYUMOCTH, CTATUCTHYECKOTO
Kputepus, Kputepus cornacus. [lonarus
CTaTUCTUYECKOU u KOpPETALIMOHHON
3aBUCHUMOCTH, YCIIOBHBIX CPEIIHUX,
KoppensauuoHHord Tabimunbl.  Koaddumuent
Koppensiuud. Ero  cBoiicrtBa.  JIuHelHas
perpeccust

IToaroroBka K 3K3aMeHy

27

Bcero 3a BTOpOﬁ CEMECTP MO JUCHUITIINHE

4 6 106

Bcero o pucnuruimHe 3a ABa CeMECTpa

8 12 | 19

Taoauna 5

Bua, KOHTPO/Ib BBINOJHEHUs U MeToan4Yeckoe odecnieyenue CPC

No Bug CPC KomuuectBo | KonTposib Meroanyeckoe odecreueHmue
n/m 4acoB BBITIOJTHEHUS
1 Beinonnenune 6 IIposepka CM. CIMCOK JTUTEPATyphl, KOHCIIEKTHI
KOHTPOJIBbHON pabOoThI KOHTPOJIBHON JIEKINH
paboThI
2 Boeinonnenue 6 [IpoBepka CM. cIMCOK TUTepaTyphl, KOHCIEKTHI
JIOMAIIHETO 3a1aHUS JIOMAITHETO JEKIUN
3a/laHus
3 Beimonnenune 6 3amura CM. cIMCOK JTUTepaTyphl, KOHCIEKTHI
UHIUBUAYAIBHOTO WHIUBUAYAIBHOT | JEKIUH
3a/laHus 0 3a/1aHus
4 Beinonnenune 5 3amura CM. cIMCOK TUTEPaTyphl, KOHCIIEKTHI
JIOMalTHUX KOHCIIEKTa JeKIUH
KOHCIIEKTOB 10
3aJlaHHBIM pa3zesiaM
5 [TonroroBka k 3auery | 27 3auer CM. cIMCOK TUTEPATyphl, KOHCIIEKTHI

JIEKITNH
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6. O0pa3oBare/ibHbIE TEXHOJIOTHH
Ta0muma 6
AKTHBHBIC U UHTEPAKTUBHBIC (DOPMBI IPOBEICHUS 3aHATHI, NCIOJIB3yeMbIC Ha
ay/IMTOPHBIX 3aHSITHSIX

Cenecrp | DU 3AHATHS Hcnonb3yeMble aKTUBHBIC U HHTEPAKTHBHBIC KomnuectBo
p (JI, ITP, JIP) (GhOpMBI IPOBEICHUS 3aHATUN 4acoB
1 JI [IpoGneMuas  nexuus;  JeKuus-pusyanmsamus; | 10

JIeKIUs ¢ 3apaHee 3arIaHuPOBAHHBIMHU OIIMOKAMM;
CaMOCTOsITeNIbHAs paboTa ¢ IUTepaTypoit

[P MaremaTtnueckuii JUKTaHT; pabora B mapax, B | 20
MUKpOTPYITIaX; WHINBUTYaTbHBIN OTIpoC;
dbpoHTaNBHBINA ompoc; pasHoypoBHeBbie KP u T;
TBOpuUeckoe J13

Uroro: 30

7. XapakTepucTUKa (JOHI0B OLICHOYHBIX CPEACTB A/l TEKYLIEro KOHTPOJIs
yCIIEBAEMOCTH U NIPOMEKYTOYHOM aTTeCTALUU

BOl'IpOCI)I K 3a4€Ty

JluHeiinas ajaredpa

1. [Tonsatust wMatpuubl, e€ mnopsanka. KsajgparHas, mnpsMoyrosibHasi, TpeyroyibHas,
€IMHUYHAs MaTPUILIbI.

2. Onepanuu HaJ MaTPUIIAMU: CyMMa, IPOU3BEICHHE, YMHOKEHHE MATPHIIBI Ha YHCIIO.

3. Onpenenutenu 2-ro, 3-ro, N-ro nopsaka. [IpaBuno TpeyrosnbHukoB. Omnpenenurtenb
TPEYroJIbHOW MAaTPUIIBI.

4. IlepeurcauTh Bce CBOMCTBA OMpeAETUTENCH.

5. CucreMa JIMHENHBIX ypaBHEHHH, ee pemieHue. CucteMbl OAHOPOJHBIE, HEOJHOPOIHBIE,
COBMECTHBIE, HECOBMECTHBIE, OIIPE/IECTICHHBIE, HEONIPEIEIICHHBIE.

6. ChopmynmupoBare Teopemy Kponekepa-Kamemmu u Tteopemy o uucie pemeHHn
CUCTEMBI.

7. IIpaBuno Kpamepa aist cuctemsl 3-X JTMHEHHBIX YpaBHEHHUH ¢ 3-Ms HEU3BECTHBIMHU.

8. Meton I'aycca. Bwibop 06a3ucHbIX M CBOOOAHBIX NepeMeHHbIX. OOmiee M YacTHOe
pelieHus.

BexkTopHas aaredpa

1. TlonaTuss BeKkTOpa, €ro [UIMHBL, OPTa, PaBHBIX BEKTOPOB, KOJIMHEAPHBIX U
KOMIIJIAHAPHBIX BEKTOPOB.

2. JluneliHple omepanuu Haja BekTopamu. JIuHeiiHas komOuHaiMs BekTopoB. JInHeiiHO
3aBUCUMBIE U JINHEWHO HE3aBUCUMBIE BEKTOPA.

3. Ilpoekuus BekTopa Ha ock. [lepeunciuTh CBOMCTBA.

4. TlpsmoyronbHas JeKapToBa CHCTEMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThb
BekTopa. ChopMynupoBaTh TEOPEMY O Pa3I0OKEHUH BEKTOpa 10 0a3ucy B MPOCTPAHCTBE.

5. JlnuHa BekTOpa depe3 KOOPAMHATHI, HANPABISIOLUINE KOCHHYCHI, PACCTOSHUE MEXKIY
TOYKaMHU, KOOpPAMHATBI BEKTOPA 4Yepe3 KOOPAMHATHI TOYEK Hayajla M KOHLA, KOOPAUHATHI
CepeIuHBI OTpe3Ka, TMHEHHbBIE Olepali MeX 1y BEKTOpaMU B KOOPAMHATHOM GopMme.

6. CkaynsipHoe mpou3BefieHne BeKTOpoB. [lepeunciauth cBoiicTBa (0€3 J0KA3aTENbLCTBA).
Brruncienne cKkansipHOro NpOU3BEACHUS Yepe3 KOOPANHATHI BEKTOPOB.

7. BexropHoe mnpousBeneHHE BEKTOpPOB. Ero reoMerpuueckuii 1 MEXaHUYECKUI CMBICI.
[lepeuncnuth cBOMCTBa. BhrunciaeHne BEKTOPHOIO MPOU3BEICHUS YEPE3 KOOPAUHATHI.
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8. CmemanHoe mpou3BercHUEe BeKTOpoB. Ilepeuncnuth cBoiicTBa. ['eomerpuueckuit
CMBICI MOIYJII CMEIIAHHOTO NPOMU3BEICHMS. BBIUMCIIEHHE CMENIaHHOIO NPOU3BEACHHS 4Yepe3
KOOPJHMHATBI BEKTOPOB.

AHaJINTHYECKAS TeOMeTPUs

1. TloHATHEe JMHHMM HA IUIOCKOCTH, €€ ypaBHEHHE B JEKAPTOBOM CHUCTEME KOOpAMHAT.
ITapamerpuueckue ypasHeHus. [Ipumepsl.
2. llonstme »smmmnca. @®okycel. Ero kaHonumyeckoe ypaBHeHue. IlocTtpoenue siurmca.
OKCLIEHTPUCHTET.

3. Tlonmsatme rtunepbonsl. EE kaHoHmveckoe ypaBHeHHE. DOKYChl. ACHMITOTEHI.
[Toctpoenue runepOoIbl. IKCIEHTPUCHUTET.

4. Ilonsarue napabonsl. E€ kanHonndeckoe ypaBHeHue. Dokyc, nupekrpuca. [loctpoenue
napaboJsl (4 ciy4dast).

5. [MapannensHbiii iepeHoc. @opmysia nepexona OT OAHON CUCTEMbl KOOPAUHAT K JPyrou
B CJIy4ae MapajljlesIbHOTO MepeHoca.

BBenenue B MaTeMaTH4ecKUil aHAJIN3

1. Tlonsatue Qynkiuu. YerHas, HeUETHAs, MEPUOANYECKAsi, OTPAHUYCHHAS, TOCTOSHHAS
GbyHKIHH.

2. CnocoOsb1 3amanus Gpynkuii. [Tpumepsr.

3. OCHOBHBIE 3JIEMEHTapHbIE (PYHKIUH.

4. Knaccugukanus 3JeMEHTapHBIX (YHKITUH.

5. IloHATue uyucnoBOM MoOCieNOBaTENbHOCTH, €€ npeaena. Cxondmasics, pacxoasasics,
OrpaHWYEHHAsi, MOHOTOHHAS TOCIIEAOBAaTENFHOCTH. Teopema 00 OrpaHMYEHHOCTH CXOJSIICHCS
HOCJIEI0BATEIbHOCTH.

6. Ilonstue npenena pyHkuuu. ['eomeTprudeckas HHTEPIIPETAIUS.

7. OnnocroponHue npenensl. CopMyInpoBaTh TEOPEMY O CBS3M Mpeaena GyHKIUU U e
OJTHOCTOPOHHUX TPEIEIIOB.

8. Ilonsatus OeckoHeYHO Mayoil u OeckoHeuHO Oousbmioi (ynkuuid. ChopmynupoBarthb
TEOPEMBI O CBOMCTBAaX OECKOHEYHO MaIbIX (DYHKIIUH.

9. Apudmernueckue cBoHcTBa mpezenoB. Teopema O TMpeneiabHOM MeEpexoie B
HEPaBEHCTBE.

10.1-i u 2-i 3amevarenbHbIC IPEIEIbI.

11.OkBuBaneHTHble  OeckoHeYHO  Manble  (QyHkiuu.  Ilepeyucnutb  OCHOBHBIE
HKBUBAJIEHTHOCTH.

12.TTonsiTre HempepblBHOCTH (yHKIMH B Touke (2 ompeieneHHs), HA WHTEpBale, Ha
OTpe3Ke.

13.ChopmynupoBaTh TEOPEMBI 00 OCHOBHBIX CBOMCTBAX HEMPEPHIBHBIX ()YHKITHI.

14.Touku pa3psiBa. Ux knaccudpukanus. [Ipumepsr.

JAudppepennnanbHoe ucHHCAeHHe (YHKIMU OJHOIO EPEMEHHOI0

1. Tlonsarue mpousBogHoi. EE€ mexanmdeckuii cmpicin. TeopemMa O HENPEPHIBHOCTU
nuddeperupyemMoit GyHKIUNA

2. TlonsTtue xacatenbHOM. ['eoMeTpHUUECKUI CMBICIT POU3BOTHOM.

3. OcHoruble npaBwia auddepeHnnpoBanus.

4. Tabnuua OCHOBHBIX MPOU3BOHBIX.

5. IlpaBuna nuddepeHupoBanus CI0KHOW (QYHKIIMHA, OOpAaTHOW, HESBHO 3aJlaHHOMN
byHKIMY 1 QYHKINH, 33JaHHOHN TapaMeTPUIECKH.

6. Jlorapudpmuueckas mpou3BoaHAs (BBIBOJ), IPUMED.

7. IloHsTHE MPON3BOIHBIX BBICHIMX MTOPSIKOB.
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8. Ilonstue nuddepenuumana. OcHoBHBbIE cBoiicTBa auddepenunana. dopmyna s
MPUOJIMKEHHBIX BBIYUCICHUH C TTOMOIIBI0 muddepeHiuana.

9. Juddepenmansl BEICIINX MOPSIKOB.

10. YpaBHeHus KacaTeIbHOW U HOPMAJIA K KPUBOA.

11. TlonsTust BO3pacTaromield u yoOwBaromeld QyHkiuil. ChopmynupoBath TEOpEeMBbI O
CBSI3M MEXKY 3HaKaMH IMPOU3BOIHOM U BO3paCTaHUEM U yObIBAHUEM (PYHKIIHH.

12. llonsitue  skcrpemyma  ¢yHkuuud. ChopMmynupoBaTb HEOOXOAWMOE  YCIIOBHE
CYIIECTBOBAHUS 3KCTPEMYyMa.

13. Kputnueckue touku l-ro poma. ChopmynupoBats 1-¢ u 2-e AOCTaTOYHBIC YCIOBUS
CYIIIECTBOBAHMS SKCTpEMyMa

14. AnropuT™M HaXOXKJICHHS HAaWMEHBIIETO W HAWOONBINEro 3HAYCHUH (QYHKIMH Ha
OTpEe3Ke.

15. TlonaTre BBIMYKIOCTH W BOTHYTOCTH GyHKIUU. ChopMyTupoBaTh TEOPEMBI O
3aBHCHMOCTH HAIpaBJICHUS BBHIMTYKIOCTH OT 3HaKa 2-i MPOU3BOTHOM.

16. Touku mneperuba. CdopMymupoBaTh HEOOXOAUMOE U JIOCTATOYHOE  YCIIOBUS
CYIIECTBOBAHMSI TOUKH Meperuoa.

17. Ilonarue acuMnToThl. BepTukanbHas, ropu3OHTaJlbHas M HAKJIOHHAs ACUMITOTHI.
[Tpumepsr.

JAu¢pepenunanbHoe ucuuciaeHne GyHKIUIA HECKOJIbKUX IIePeMEeHHbIX
1.[lonstue pynkuuu 2-x nmepemeHHbIx. O0nacTh onpenenenus. [Ipumep.
2.1lonsiTue mpenena, HEMPEPHIBHOCTH (YHKIHU 2-X TepeMeHHBbIX. OTKphITas, 3aMKHYTas,
orpaHudeHHas obnactu. Hanbonbiiee u HauMeHblIee 3HaueHUs! PyHKIUHU B 001aCTH.
3.YacTHble ¥ oJHOE mpupameHust GyHkun. YacTHbIe TPOU3BOAHBIE |-T0 OpsIIKA.
4.Tlonsitue nonHoTO MU depennuana. Gopmyia s MPUOIKEHHBIX BEIYUCICHUH.

5.TponsBonHasi GyHKIMH, 3a1aHHOI HesBHO (cnydan FORI-"EFCD—€)

6.YacTHple TPOW3BOJIHBIC BBHICHIMX MOPSAIKOB. TeopemMa O paBeHCTBE CMEMIaHHBIX
MIPOU3BOJHBIX (0€3 J0Ka3aTeNIbCTBRA).

7.0xkcTpeMyM GYHKIMH 2-X TepeMeHHbIX. HeoOxoaumble M JOCTaTOYHBIE YCIOBHSA
sKcTpemyMa (0e3 10Ka3aTenbCcTBa).

HeonpenesieHHblil MHTErpas

1. ITonsTne nepBooOpa3Hoil. CBs3b IBYX NEpBOOOPA3HBIX OJHON (QPYHKIUH.

2. [lonsaTHE HEompeneneHHoro nHTerpaia. IlepeancinnuTs CBONCTBA.

3. Tabnuiia OCHOBHBIX UHTETPAJIOB.

4. HenocpencrBeHnHoe nHTerpupoBanue. [lonsenenne pyHKINY M0 3HAK
muddepenimana. Merona 3aMeHbl IepeMeHHOM (6€3 1oKa3aTeabCTBa).

5. ®opmyna uHTErprupoBaHus no yactaMm. [Ipasuna ee npumeHenus (Bp160p u u dv).

6. laTerpansl OT HEKOTOPBIX (DYHKIIHIA, COAEPIKAIMX KBAAPATHBIN TPEXUJIeH.

7. IlpaBuiibHBIC W HEMIPaBUIIBHBIE Ipo0OU. Pasznoxenue paoHanbHBIX Ipo0el Ha CyMMY
IIPOCTEUIINX.

8. laTerpainsl OT HppalmoHANBHBIX GYHKIWH. [lepedrcinTh OCHOBHBIE TIOACTAaHOBKH (4
ciry4ast).

9. YHuBepcaibHasi TPUTOHOMETPHYECKAsH ITO/ICTAHOBKA.

10. aTerpupoBaHye HEKOTOPBIX KJIACCOB TPUTOHOMETpUUYECKHX GyHKUuH. [lepeuncauTsb
OCHOBHBIE METOJIBI ¥ TTOICTAHOBKH (KPOME YHHBEPCATLHOW TPUTOHOMETPHIECKON ).

11."HeGepymmumecs" nHTErpabl.

OnpeneneHHblil HHTErpaJ
1. [TonsaTHE OMpeneNeHHOTO HHTErpajia Kak mpejiesia MHTErPaabHbIX CYMM (BBIBO).
2. 'eomMeTpUUECKHI CMBICIT ONPEAETICHHOTO UHTETpaja.
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3. [lepeuncauTh CBOMCTBA ONPENEICHHOTO HHTErpaa.

4. TlonsTne MHTErpayia Kak (QyHKIMU BepxHero mpenena. CHopMynupoBaTh TEOpEeMy O
IIPOM3BOJHON OT OIPEJEICHHOTO UHTErpajia 10 BEPXHEMY IIpeleny.

5. ®opmyna Herotona-Jleiionuna. MHTErpupoBanme Mo 4acTsAM M 3aMeHa TMEPEeMEHHOU B
OIPEECIIEHHOM UHTErpaJe.

Teopus BeposiTHOCTEH

1. ®opmysbl KOMOMHATOPUKH, TIEPECTAHOBOK, Pa3MEIIeHUH, coueTaHui. DOpMYyIIHIL.

2. IIpoctpanctBo »3nmemeHTapHbIX coObITHH. CiydaitHoe coObiTe. Omepauuu Hax
COOBITUSIMH.

3. Kitaccuueckoe omnpeneneHue BeposiTHOCTH. CBOMCTBA BEPOSITHOCTEH.

4. CraTuCTUYECKOE OIPENCICHUE BEPOATHOCTU. Paszinume Mexay CTaTUCTUYECKUM U
KJIACCUYECKHUM OIPEACIICHUSIMMU.

5. YciioBHas BEpOSATHOCTD. 3aBHCUMBIE, HE3aBUCHMbIE COOBITHSA. TeopemMa yMHOKEHUS.

6. CoBMecTHBIE, HECOBMECTHBIE COOBITHS. Teopema ClI0KeHUsI BEPOATHOCTEH.

7. ®opmMyna MoJaHOU BeposiTHOCTU U popmyna baiieca. YciaoBus nmpumeHeHus GopmyIibl
baiieca.

8. IloBropHbie ucnbiTanus. Popmynsl bepnymnmn u Ilyaccona. HauBeposiTHeiiee uncio
HACTYIUICHMS YCIIeXa B UCIIBITAHUSAX.

9. CopmynupoBaTh TOKaIbHYIO U HHTETpalIbHYIO TeopeMbl Jlaraca.

10. [TonsiTue ciyyaiiHOM BelnUUYUHBL. [[UCKpETHBIE U HENPEPHIBHBIC CyYaillHbIE BEITUYHUHBI.
[Tpumepsr.

11. 3akoH pacnpenesnieHus Ciiy4ailHOW BEJIMYUHBI.

12. @yHkuus pacupeneneHus ciaydyaiHol BeanunHbl. [lepeuncnnth cBOKCTBA.

13.  Maremarudeckoe OXUIaHHE AMCKPETHOM ciydaiiHOM BenuuuHbl. [lepeuncnutsb
CBOMCTBA.

14. HeszaBucumble ciyvailHble BeIMUMHBI M UX mnpousBeneHue. Cymma ciaydyailHbIX
BEJIMYHH.

15. Mucnepcuss W cCpeaHee KBaAPATHUYECKOE OTKJIOHEHHE JUCKPETHOW CIy4allHOH
BeIM4MHbL. CBOMCTBA JUCIIEPCUMN.

16. IInoTHOCTE pacipeie’eHts] HEPEPbIBHOM Cy4yailHON BEIMUYMHBI U €€ CBOWCTBA.

17. MaremaTtudyeckoe O0XHJIaHUE, AUCIEPCHs, CPENHEE KBAaJpaTHUECKOE OTKIOHEHUE
HETPEPHIBHOW CIIy4ailHON BEJIMYMHBI.

18. buHOMHMaNBbHOE, IyacCOHOBCKOE pacmpeneseHusd. X MaremMaTH4ecKue OXHUIAHUSA U
JIUCIIEPCUU.

19. PaBHOMepHOE pacnipenenenue. Ero MaTeMaTHuecKoe 0OKUIaHUE U TUCTIEPCHSL.

HopmanbHoe pacnpenenenne. HopmanbHass KpuBas M €€ IOCTpOEHHE. BeposATHOCTH
NIOTIaJaHUsI HOPMAJIBHO PACIPEEICHHON CITy4ailHOM BEIMYMHBI B UHTEPBAJ.

MaremaTH4ecKkasi CTATHCTHKA

1. BpiOopouHas M TeHepalibHasg COBOKYMHOCTH. YacToTa M OTHOCHTENbHAs YacToTa.
Craructudeckoe pacrpeiencHue.

2. Ilonstust sMnupHueckodl pyHKUIHUU pacrpeneseHus], HOJUTOHa, THCTOIPaMMbl 4acTOT U
OTHOCHUTEJIBHBIX YaCTOT.

3. IlousaTnsa ToYeyHON M HEeCMENIeHHOMN olleHKH. HecMeleHnble OIfeHKH MaTeMaTHYeCKOTro
OKUJIaHUS U JUCTIEPCUH, BBIOOPOYHOE U UCTIPABIEHHOE CPEHNE KBaAPAaTHUHbIE OTKIOHEHHS.

4. Mopa, MmeauaHa, pa3max.

5. NaTepBanbHble OlleHKH. JloBepUTeNbHAs BEPOSITHOCTb.

6. TloHATUS CTAaTUCTHUYECKOM OLIEHKH, OMIMOOK 1-ro u 2-ro poja, ypOBHSI 3HAUMMOCTH,
CTaTUCTUYECKOTO KPUTEPUSI, KPUTEPUS COTTIACHSL.

7. TloHSATUA CTAaTUCTUYECKOM W KOPPEJSIIUOHHOW 3aBUCHUMOCTH, YCJIOBHBIX CpPEIHHX,
KOPPENSIIUOHHON TaOIHIIBI.
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8. Koaddumuent koppensiuu. Ero cBoiicTa.

KonTpoubHnas pa6ora no teme «Ilpegen pynkumm»

Bapuanr 1
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KonTtpoabsnas padora no teme «Ciay4aiiHble COOBITHS»

Ha Bb160Op mpernoaBaTensi B KOHTPOJIbHYIO paboTy BKIIOUUTH 4-5 3aj1au.
Bapuanr 1

1. 13 xomonb! B 36 KapT HayraJ BBIHUMAIOTCS TpU KapThl. KakoBa BEpOSATHOCTH TOr0, 4TO
CpeIu B3SITBIX KapT OKaXKyTcs J1Ba Ty3a?

2. Yucno rpy30BbIX MAIIMH MPOE3KAONIMX 10 MI0CCE, HA KOTOPOM CTOUT OEH30KOJIOHKA,
OTHOCHUTCSI K YMCJY JIETKOBBIX MalllMH, MPOE3XKaIKUX Mo mocce, kKak 2:1. BeposarHocts TorO,
yro OyJeT 3ampaBiieHa rpy3oBas MamiMHa, paBHa 0,1; /Ui JerkoBOM MalIMHBI 3Ta BEPOSITHOCTD
paBHa 0,4. OnipeieIUTh BEPOSATHOCTH TOTO, UTO HayJady BRIOpaHHAs MallInHa OyeT 3ampaBiicHa.

3. bartapes u3 Tpé€x opynuil mpousBena 3ain. KakoBa BEpOSTHOCTH XOTS ObI OJHOTO
MOTIaJIaHUS B 11€JIb, €CJIM BEPOSITHOCTH MOPAKEHUS 1IeJIU MEPBBIM, BTOPHIM U TPETHUM OPYIUSIMU
cooTBeTcTBEHHO paBHbl 0,65; 0,74 u 0,8? Onpenenurs BEPOSTHOCTb TOTO, UTO BTOPOE OPYAUE
JIaJio TMoMajaHue B LIeJb MPU YCIOBHUH, YTO TOJBKO JIBAa CHApsi/ia MOMAaH B LIEIb.

4. Bparaps napupyer B cpeaHeMm 0,3 BceX OJMHHAIIATHUMETPOBBIX IITPadHBIX YAapOB.
KakoBa BEpOSITHOCTB TOTO, YTO OH BO3BMET TPH U3 IIATH MsIUEH; HE MEHEE YEThIPEX MsUei?

5. BeposATHOCTH TOro, 4TO MOCJE OHOIO Y4eOHOro roja y4yeOHUK YK€ Henb3s OyneT
WCIIONIb30BaTh B JaibHeimeM, paBHa 0,25. OnpenenuTh BEPOATHOCTh TOTO, YTO MPHUIAETCA
3aKynuTh He Oojnee 105 HOBBIX Y4eOHUKOB, YTOOBI K HOBOMY y4ye€OHOMY roay B OMOIHOTEKE
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BVY3a ux caoBa 6buio 400; ompenenuTh HaWBEpoOsSTHEWIIEe YUCIO YYeOHHKOB TPeOyrOIIUX
3aMEHBI U BEPOSTHOCTh HAMBEPOSATHEHUIIIETO YHCIIa TAKUX YUSOHUKOB.

6. BeposTHOCTh rocnuTalv3allMM HanueHTa Opu snujaemuu rpumnmna pasHa 0,002.
Onpenenuth BepoATHOCTH Toro, yrto u3 1000 3a0oneBmmX, IMOJIMKIMHUKA HANpaBUT Ha
TOCIIMTAJIN3ALMIO TOJIBKO IIECTh IAICHTOB.

7. BepossTHOCTh TOSBICHUS COOBITHS B KaxaoM u3 900 He3aBUCHMBIX HCIIBITAHUN
paBHa 0,5. OnpenenuTs BEPOSTHOCTh TOTO, YTO OTHOCHUTENBHAS YACTOTA TOSBICHUS COOBITHS
OTKJIOHHTCS OT €r0 BEPOSTHOCTH 1O a0COJIIOTHOM BennuuHe He Oosee yem Ha 0,02.

Bapuant 2

1. I'pynma TypuctoB u3 15 roHOmIEH 1 5 AeBYyIIEK BRIOUPAIOT XO3SHCTBEHHYIO KOMAaHy B
cocTaBe 4eThIpéX uenoBeK. KakoBa BEpOATHOCTb. TOTO, YTO B COCTABE ITONH KOMAaH/bl OKaXXyTCs
IBa IOHOIIN?

2. BeposiTHOCTM TOro, 4TO BO BpeMs pabOThl LUPPOBONW SICKTPOHHON MAaIIUHBI
npou30iieT cOoil B apu(METHUECKOM YCTPOWCTBE, B OMNEPATHUBHOM MaMSTH, B OCTAJIbHBIX
YCTPOMCTBaxX OTHOCATCS Kak 3:2:5. BeposSTHOCTH CBOEBPEMEHHOro OOHapyKeHHsl cOosi B
apu(QMETUYECKOM YCTPOMCTBE, B OINEpPaTHUBHOM NaMATH, B OCTAJbHBIX YCTPOWCTBax
cootBercTBeHHO paBHbl 0,8; 0,9 u 0,9. Onpenenuts BEpPOATHOCTH TOTO, YTO cOOW OyneT
0OHapYyKEH.

3. Crpenok npousBoAuT 4 BbICTpesia. BepoATHOCTH MOpakeHUsl 1AM COOTBETCTBEHHO
pasubl 0,5; 0,6; 0,7 u 0,8. OnpenenuTs BEpOSITHOCTh TOTO, YTO 1IEJIb OYAET MOpa)kKeHa POBHO TPU
pasa; XxoTs ObI OZIUH Pa3.

4. BexoxecTb ceMsiH pxku coctapisieT 90%. Uemy paBHa BEpOSTHOCTH TOTO, YTO U3 BOCBMU
HOCESHHBIX CEMSIH B30OHIYT TPH; HE MEHEE ILECTH.

5. YmnakoBumuk yknagsiBaer 900 neraneir, npoBepeHHbIX OTK wniau M3roToBieHHBIX
pabouuMH, MUMEIOUIMMHU JMYHOE KieiiMo. BeposTHOCTH TOro, 4ro jeTajlb MOMEYEHa JMYHBIM
kieitmoMm, pasHa 0,1. Onpenenure BEpOATHOCTb TOTO, YTO cpeau Hux okaxercd 115; ot 100 no
120 neraneit ¢ aMUHBIM KiIeMoM. OIpenenuTe HauBEPOATHEHIIEE YUCIO JETallel C JUYHBIM
KJIEMOM CPEZIH BCEX JETaJEH.

6. BeposaTHOCTh TOro, 4ro M3JENME HE BBIAEPKUT ucnbiTaHusd, paBHa 0,006. Kakxosa
BEPOATHOCTH TOTO, uTO U3 600 mpoBepsieMbIX U3/1ETUI HE BbIAEPKAT UCIIBITAHUS TOJIBKO TpU?

7.  Meroauyeckoe mocoOue BhIMylIeHO THpaxkoM 600 sk3emmisipoB. BeposTHOCTh
MpaBUJIILHON  OPOLIIOPOBKHM Kaxkaoro sk3eMinisipa coctasisier 0,9. OnpenenuTs TpaHUIlY
a0COJIIOTHOW BEIMYMHBI OTKJIOHEHUS OTHOCHUTENIBHOW YacTOThI MPAaBUIIBHO COPOIIIOPOBAHHBIX
AK3EMILISPOB OT p, €CIIU 3Ta I'PaHUIIA JI0JKHA ObITh FapaHTUPOBaHa ¢ BepOosATHOCTHIO 0,995.

KonTposbHnas pa6ora no teme «Ciy4aiiHble BeJIHYMHbD)
Bapuanr 1

1.  VYcrpoiicTBO cocTOMT M3 3-X HE3aBUCHMO pPabOTAOIMUX AJIEMEHTOB. BeposTHOCTH
OTKa3a KaXJIOoro sjeMeHta B omgHoM ombiTe paBHa 0,1. CmyuaiiHas BennumHa X — YHCIO
OTKa3aBIINX 3JIEMEHTOB YCTPONCTBA B OJHOM ombiTe. JIJisi ciydaitHoi BenmnuruHBl X MMOCTPOUTH
PSI pacripeesieHHUsl.

2. an psax pacmupenenenus. Ompemenmuts A, M(X), D(X), 2 (X), dyukuio
pacnipenenenus F(X), P(2<X <4 ), noctpouts rpadux F(X).

X |1 2 |3 4 |5
p |/A |03]0,35]0,1]0,05
3. CnyyaiiHas BennyrHa X UMEET IJIOTHOCTh PacTpe/IeICHuUs
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Onpenenuts: 1) mapametp c; 2) pynkuuio pacupeaencaus F(x); 3) P(0 < X < 2); 4)
maremarudeckoe oxumanrne M(X) u mucnepcuro D(X), © (X). IToctpouts rpaduku QyHKIuUi
F(x) u f(x).

4. BepostHocTh nonaaanus B 11enb paBHa 0,8. X — yncno nonananuii npu 20 BbICTpenax.
Bbluncnuth MaTeMaTH4YECKOE OKUJAHUE CIIyYallHOM BEIMYHUHBI X.

Bapuant 2
1. Crnydaiinas BenmuumHa X — YHUCJIO TOMAJAaHUM MSYOM B KOP3UHY INpU 3 — X
Opockax, eclii BEpOSITHOCTh TOMNaJaHus NpH KaxiaoMm Opocke paBHa 0,4. Jlns ciydaiiHOU
BEJIMYMHBI X OCTPOUTH PSII PACIIPEICIICHUS.
2. Hau psin pacnpenenennsi. Onpenenuts A, M(X), D(X), 2 (X), ¢yukmmo
pacnpenenenus F(X), P(1 <X < 5), noctpouts rpadux F(X).

X[1 [2 [3 |4 |5
p |02 A [03]01]005

3. Canyyaitnas BenuurHa X UMEET IUNIOTHOCTh PACIIPEEICHUS
Q >x>=1
TR=c <, I==
Q >>2

Omnpenenutb: 1) mapamerp c¢; 2) ¢ynkmuioo mwiotHoctu f(X); 3) P(1 < X < 2,5); 4)
maremarnaeckoe oxumanne M(X) u gucnepcuto D(X) , @ (X). TToctpouts rpaduku GyHKIHI
F(x) u f(x).

4. Kommytarop yupexnenus oocmyxuBaet 200 aboHeHTOB. BeposTHOCTB TOTO, 4TO B
TE€YEHHE OJIHON MUHYThI a0OHEHT MO03BOHHUT, paBHa 0,01. Ciyuaiinas BenuuuHa X — 9HUCIIO
aOOHEHTOB, MO3BOHMBIIKX B TeUeHHE MUHYTHI. Berancmuts M(X).

Tunosble BAPHAHTHI HHAMBHYAJbHOI0 32/IaHUSI 110 TeMe «DJIeMeHThI JTHHeHHOMH
ajare0pbI» (Bce BApMAHTHI HHAMBHAYAJIbHbI)

Bapmuanr 1

1. BeruncnuTe 3Ha4Y€HNE MAaTPUYHOTO wmuorounenal (A):

_ 3 7 _ _(—1 0
flx)=—x*+2x x+3,r,ueﬂ—(3 2)_

2. OnpenenuTs paHr MaTPUIbI IPUBEICHUEM K CTYIIEHYaTOMY BHULY:

-2 0 8 1 -5
3 -1 7 2 4

-6 2 -6 -3 -13
11 -3 13 5 17
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-2 3 5

3. BeaucauTh onpenenuTenh pa3HbIMU CIIOCO0aMu: 7 -1 4|
9 -8 -6
-2 3 5
4. Haiitu maTpuily, oOpaTHYIO K JaHHON MaTpHIIC: A= 7 -1 4 .
9 -8 -6

5. Peminth MaTpuyHOE ypaBHEHUE: (_é _i) X = (_3 _i g)

6. Pemmth cuctemMy ypaBHEHHMI C TOMOIIBIO OoOpaTHOM MaTpuibl U 1o dopmynam Kpamepa:
—3x, +4x,+x, =17
2%, + X, —x3=0
—2x, +3x,+ 5x;=8.
7. Pemnthb cuctemy MetosioM ["aycca. Ykazate oOliee U 0JTHO YaCTHOE PELICHUSI.

Xy — 2%, —x3 +3x,=5

4x, +x, + x5 +2x, =13
Tx,+4x, +3x;+x, =21
2x; + 5x, +3x; —4x, = 3.

Bapuanr 2

1. BbruucnauTh 3Ha4€HHE MAaTPUYHOTO wrorounenaf (A):

2 1 3
f(x)=2x2—x+3,ecnﬁj-l=(4 -1 2),

—3 1 0
2. OnpenenuTs paHr MaTPUIIbI IPUBEEHUEM K CTYIIEHYATOMY BHUY:
2 -1 3 -2 4
4 -2 5 1 7|
2 -1 1 8 2
1 2 -1 3
0 3 4 =2
3. Berauciurs onpeﬂenmenb:ﬂ= 3 -2 1 5
-2 1 3 4

2 —3 4
4. HaiiTi MaTpuILy, 06paTHYIO K JaHHOH MaTpuie: A = (1 0 'U).

2 -5 6
-2 3 4 -3 0 1
5. Peunts Matprunoe ypasuenne £ | 1 2 0|=(-3 8 8 |
-3 0 1 -5 11 12

6. Pemmth cucreMy ypaBHEHHMH C TIOMOIIbIO OOpaTHOM MaTpuisl W 1o (opmynam
Kpamepa: { —X1 + 2%, —3x; =19,
51.'1 + xz - 4363 = 38.
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7. PemuTh cucTemy metoaom I'aycca: 5x;— T2, + X3 — 3x, = 4

?xl_ xz + 3963 - 5764_ = 16.

TunoBble BApUAHTHI HHAUBUIYAJBHOI0 32JaHUSA M0 TeMe «JIeMeHThI BeKTOPHOI
ajnre0OpoD> (Bce BAPUAHTHI MHAUBHAYAJIbHbI)

VYkazaHbl KOOpIUHATHI BEpIIUH tupaMuibl ABC/.
Bapmanr 1. A(4,-1-2), B(5,-3,0), C(15;1,8), /1(12;3,6),
Bapmanr 2. A(-1;-3,3), B(0;-5;5), C(10;-1,13), {(7;1;11).
TpeOyercst BBITIOTHUTD:

—_ —— —
1) 3anucats Bektopsl AB ; AC; AJl; B cucreme opT U BBIUMCINTL MOY/IM ITHX BEKTOPOB;
_— —

2) onpenenuth yron mexay sektopamu AB 1 AC;

—_— —_—
3) onpenenuts npoekuuio Bektopa AJl: na Bexrop AB;
4) BBIYUCIUTH TUTOAAL Tpanu ABC;

5) BeruMCIUTh 00BbeM ntupamuasl ABC/],

—_— _ —— ——
6) pasnoskuts sextop JK o sextopam JA, 1B, AC, ecnu |AK| - sricora mupamumm ABC.

S
BLIYUCIIUTE JUIMHY BHICOTHI |,£LP:.|

HNuauBuayanbHoe 3axanue no teMe «/IAunddepenunanbHoe ucuuciaeHue GyHKIUU
OHOI'0 ePEMEHHOI0»
Bapmuanr 1

Haiitu npousBoaHyt0 QyHKIMU:

1+ tghx
g . 3) VY= aTCC‘Eg(Si?ISXJJ

1)y =33 x2—5sin2x; 2) }’:m’

x X = arccost
4)yy = (In7x)°?%; 5) y=2""3 —x-/4x +x