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1. HEJIb Y 3AJIAUM

Ieab ocBoeHUsI TUCHUILIHHBI:

- ¢dopMupoBaHHE TOHIATHH 00 3JIEMEHTaX MaTEeMaTHYECKOrO ammapara, HEOOXOAMMOTO ISl PEIICHUS
AKOHOMHUYECKHUX 3a]a4d, METOJaX MaTeMaTH4YeCKOTO HMCCICIOBAHHUS MPHUKJIAAHBIX BOMPOCOB, O pa3paboOTKe
MaTeMaTHYECKUX MOJIEJICH ISl pelleHUs OpraHU3allMOHHO-YPaBICHYECKUX 3a/1a4; Pa3BUTHUE JIOTHYECKOTO
MBIIUICHHS; POPMUPOBAHUE HABBIKOB MAaTEMaTHYECKOTO MCCIICIOBAHUS SBJICHUN 1 TIPOIIECCOB, CBI3aHHBIX C
SKOHOMHKOM.

OcHoBHbIE 321241 OCBOCHHS TMCHHUIIJIMHbI:

- popmupoBaHUE CUCTEMBI 3HAHHUI U YMEHU TI0O OCHOBHBIM pa3/iejlaM MaTe "MaTHKH;

- (pOpMI/IpOBaHI/Ie HAaBBbIKOB ITOCTAHOBKHW MAaTeMaTHU4Y€CKHN q)OpMaJII/IBOBaHHBIX 3aa4 U HaAXO0XIACHUA HUX
peuicHus ¢ TOMOIIBIO MOAXOAANICTO MATCMATHYCCKOTO HHCTPYMCHTApPUsI,

- - q)OpMI/IPOBaHI/Ie CUCTEMBI OCHOBHBIX HOHHTHﬁ, HUCIOJIB3YCMBIX JI1 OIMCAaHUA BaXKHEUIIINX
MaTEeMaTNU4YCCKUX MOI[CHGfI U MaTCMAaTUYCCKUX MCTOO0B, PACKPBITUC B3AUMOCBA3H DTUX HOHHTI/IP'I;

- opMHUpOBaHUE HABBIKOB CAMOCTOATEILHON pabOThI, OpraHU3aIMH UCCIICI0BATEIbCKON paboThL. Y

2. MECTO JUCIHUAIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Hucrunmaa «Marematuka; 38.03.02 - MenemkmenT; Ynpasnenue npoektamu; (PI'OC3++);» HaxomuTes
B oOs3arenpHON yactu b1.0 yueOHOro miana mo HampasieHuio noarotoBkud 38.03.02 MeHemKMeHT.
JucuumuiHa uzyyaercs B 1, 2 cemectpax.

3. TPEBOBAHUA K YCJIIOBUSAM PEAIN3AIIUU JUCIUIIVIMHBI (ITIEPEYEHD
IIVIAHUPYEMBIX PE3VJIBTATOB OBYUYEHMUS 110 JUCHUITVIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH PE3YJIBTATAMH OCBOEHUSI OBPA3OBATEJILHOM ITPOI'PAMMEI)

W3yueHne paHHOW JUCHMIUIMHBI HAlpaBleHO Ha (QOPMUPOBAHME Yy OOYYaIOUIMXCS —CIEAYIOIINX
KOMIIETCHI[UH, COOTHECEHHBIX C MHIUKATOPAMU J1OCTHKEHUS KOMIICTCHIUM:

Ilepeuenn
IIAHMPYEeMBIX
Kon HNuaukaropsl py
PesyabTarsl ocBoenus: OII pe3yJIbTaToB
KOMIIeTeHIN U KOMIIeTeHII U
0o0y4eHHs MO
AUCHUIINHE




CrocobeH  OCyLIECTBISATh
coop, o0paboOTKy W aHamH3
JaHHBbIX, HGO6XO,[[I/IMBIX JJISL

pelieHus MIOCTaBJIEHHBIX
YOPaBIEHYECKUX 3a1ad, C
HCIIOJIb30BaHUEM
COBPEMEHHOTO
UHCTPYMEHTapUs u
UHTEIIEKTYaIbHBIX

MH(POPMALMOHHO-aHAIUTHYE
CKHMX CHUCTEM

N/-101IK-2 Mcnonb3yeT METObI
cbopa, 00pabOTKU U aHAIIK3a
JAHHBIX, HEOOXOUMBIX IS
pelIeHUs yIpaBICHUSCKUX 3a1a4

3HATh. OCHOBHBIE
MTOHSTHS
MareMaTH4e-CKOr
0 aHaJIM3a,
JIMHEMHOM
anreOpsl,
aHAJIUTUYECKOM
T€OMETPHUH,
Teopuu
BEPOATHOCTEH,
HCTIONIb3YEMBIX
s coopa,
00paboTKu u
aHaln3a JaHHBIX,
HEOOXOIUMBIX
TUISL PeIIeHuUs
YIpaBIEeHISCKUX
3a/a4; YMETh:
MIPUMCHSITh
OCHOBBI
MareMaTH4e-CKOr
0 aHaJIM3a,
JIMHEMHOM
anreopsl,
aHAJUTUYECKOM
T€OMETPHUH,
Teopuu
BEPOATHOCTEH,
HCTIONIb3YEMBIX
st coopa,
00paboTKu u
aHaM3a JaHHBIX,
HEOOXOIUMBIX
IUISL PeIeHuUs
YIpaBIEeHIECCKUX
3aja4; BIIaJICTh:
HaBLIKAMHU
MIPUMEHECHUS
0a30BOro
WHCTPYMEHTapHS
MaTeMaTH4eCKOTO
aHalu3a,
JIMHEMHOM
anreopsl,
aHa-JIUTUYECKOM
T€OMETPHUH,
Teopuu
BEPOATHOCTEH,
HCTIONIb3YEMBIX
st coopa,
00paboTKu u
aHaM3a JaHHBIX,
HEOOXOIUMBIX
IUISL PeIeHuUs
YIpaBIEeHIECCKUX
3ajad4;




OIIK-2

N-301IK-2 IIpoBoaut
CTaTUCTUYECKYI0 00padoTKy U
MHTEJUICKTYaJIbHbIN aHaIN3
MHGOPMALIUH [T TPUHSATHUS
000CHOBAaHHBIX
OpTaHU3aI[MOHHO-YIIPABICHUECKUX
3ajad.

3HATh: METO/bI
MaTeMaTHIECKOro
aHaIn 3a,
JIMHEHHOM
anreopsl,
aHAJIMTU "4eCKOM
reOMETpUH,
TEOpUH
BEPOATHOCTEH,
HCIIOJIb3yEeMbIE
IS
CTaTHUCTHUYECKOM
00paboTku
JIAHHEBIX,
HEOOXOIUMBIX
JUTSL TIPUHSITHS
000CHOBAHHBIX
OpraHU3aIMOHHO-
yIpaBIeHYECKUX
3a/1a4; YMETh:
MIPUMEHSATD
MCTOJIBI
MaTeMaTHIECKOro
aHaJu3a,
JIMHEHHOM
anreOpsl,
aHATUTHYE "CKOM
reOMETpHH,
TEOpPUH
BEPOATHOCTEH,
HCIIOJIb3yEeMble
IS
CTaTHUCTHUYECKOM
00paboTku
JIAHHEBIX,
HEOOXOIUMBIX
JUTSL TIPUHSITHS
000CHOBAHHBIX
OpraHU3aIlMOHHO-
yIpaBIeHYECKUX
3aJ1a4; BJIAJICTh:
HaBLIKAMHU
paboThI ¢
METOIaMU
MaTeMaTHIECKOro
aHaJu3a,
JIMHEH-HOM
anreopsl,
aHAJTUTHYCCKOM
reOMETpUH,
TEOpPUH
BEPOATHOCTEH,
HCIIOJIb3yEeMble
IS
CTaTHUCTHUYECKOM
00paboTku
JIAHHEBIX,

-




4. OPTAHU3AIIUA OBPA3OBATEJIBHOI'O ITPOLHECCA JJIAAMHBAJIMAOB U JIUIL C
OI'PAHUYEHHBIMH BO3MOXHOCTAMM 3/10POBbS

OOyuyeHre TO AMCUUIUIMHE JIUI, OTHOCSIIUXCS K KAaTerOpuu HHBAJIHMIOB, W JIMI[ C OTPAaHWYCHHBIMU
BO3MO)XHOCTSIMH 37I0POBBSI OCYIIIECTBIISIETCSI C YYETOM OCOOCHHOCTEH ICUXO(HU3HUECKOTO pa3BUTHS,
WH/IMBUYATBHBIX BO3MOKHOCTEH M COCTOSIHUS 3I0POBBSI TAKMX O0YJaOIIXCS.

B cirydae BOZHUKHOBEHHsI HEOOXOJUMOCTH OOYUYCHHS JIMIl C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3JI0POBbBSI B
VYHHUBEpCHUTETE MPelyCMaTPUBACTCS CO3IaHUE CICIIMATBHBIX YCIOBHI, BKITFOYAIOIINX B CE0s1 MCIIOIb30BAHHE
CTHEIUATBHBIX 00pa30BaTelbHBIX MPOTPaMM, METOJOB BOCIHTAHUS, IUAAKTUYECKHMX MAaTepUaoB,
CTEIUATBHBIX TEXHUYECKHX CPEICTB OOYYCHHs KOJUICKTMBHOTO ¥ WHIWBUAYAJIBHOTO ITOJIb30BAHHMSA,
MPEIOCTABJIICHHE YCIyT acCUCTeHTa (MOMOIIHWKA), OKa3bIBAIOMIETO OOydYaroImMMCs HEOOXOANMMYIO
TEXHUYECKYIO IIOMOINb, MPOBEACHUE TPYIIOBBIX W HHIMBUIYATbHBIX KOPPEKIIMOHHBIX 3aHSATHIA,
oOecriedeHrEe JOCTyNa B 3[aHHWS YHHUBEPCUTETa W JPyTHUE YCIOBHUS, 0€3 KOTOPBIX HEBO3MOXKHO WIIA
3aTpyAHEHO OCBOCHHE 00pa30BaTeIbHBIX MPOrpaMM OOYYaIONIMMHCS C OTPAHUYCHHBIMUA BO3-MOKHOCTSIMHU
37I0POBBSI.

[Mpu monmy4yeHuu BBICIIETO OOpa30BaHUsI OOYYAIONMIMMCS C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3IOPOBBS
NPEIOCTABIAIOTC  OecrulaTHO  y4yeOHas JMTeparypa, a TakkKe YCIYyTH CYpIOIEPEBOMYMKOB U
TU(IOCYpPAOTIEPEBOTUNKOB.

C yyeroM o0cOOBIX TOTpeOHOCTEH O0Oy4YaromuMCs C OrpaHUYECHHBIMH BO3MOXHOCTSIMH  37I0POBBS
o0ecriednBaeTCs MPENOCTABICHHE YUSOHBIX, JICKITMOHHBIX MAaTEPHAJIOB B AIEKTPOHHOM BHJIE.

5. OFBEM JIUCHUIIJIMHBI B BAYETHBIX EIUHULAX C YKASAHUEM KOJIMYECTBA
YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOHIUXCA C
HPEIIOJABATEJIEM (I1IO BUJAM YUEBHBIX 3AHSTHN) U HA CAMOCTOSITEJIBHYIO
PABOTY OBYYAIOIIIUXCHAH

OO01mast TpyI0eMKOCTh JUCIUTUINHBI cocTaBisieT 12 3.e. - 432 yacos

Ounas ¢popma odyuenusi: Cemectp - 1, 2 cemecTp, BUJI OTYETHOCTH — 3a4eT, JK3aMeH.

. Bcero uacos/3auetHbix |CeMecTpEI
Bun yueOHoOI paboThI

SIIMHMUII 1 2
OO6wias TpyA0EMKOCTb JUCLIUTITAHEL 432/12 216/6 216/6
KonTakrHas pabora o0ydaromuxcs ¢

76 94

penoaaBaTesieM (BCero) 170
B toMm umncre:
JleKIIMOHHBIE 3aHATHS 68 30 38
[IpakTudeckue 3aHATHS 102 46 56
CaMocTosTenbHas padora: 226| 140 86
CamocrosiTensHast paboTta 226 140 86
3auer
DK3aMeH 36 36

3aounas ¢popma odyuenusi: Kypc - 1, 2 kypc, BuI oT4eTHOCTH — 3a4eT, JK3aMeH.

Bcero yacos/3aueTHbIX |Y4EOHBIE KyPCBI
CIIUHUI] 1 2

Bun yueOHOI paboThI

OO0mas Tpya0eMKOCTh JTUCITUILTUHBI 432/12 216/6 216/6




KonrakrHas pabota oOy4aromuxcs ¢

npemnozaasatenieM (BCero) 38 20 18
B toMm umcie:

JIeKLIMOHHBIE 3aHATUS 16 10 6
[IpakTryeckue 3aHATHS 22 10 12
CamocrosiTensHas padoTa: 358| 196 162
CaMmocTosTeNbHas pabora 358| 196 162
3auer

Ok3aMeH 36 36

Ouno-3204Has popma odOyuenusi: CemecTp - 2, 3 ceMecTp, B OTYETHOCTH — 3a4yeT, IK3aMeH.

N Bcero uacos/3auernnix |CemMecTpsl
Bun yueOHO paboThI
CIMHHUII 2 3

OO0mas Tpya0eMKOCTh TUCIUILIHHBI 432/12 216/6 216/6
KonrakrHas pabota oOy4aromuxcs ¢

44 36
npemnozaaBaTeneM (BCero) 80
B tom uncre:
Jlek1MoHHBIE 3aHIATHS 38 20 18
[IpakTrueckue 3aHATHS 42 24 18
CamocrosiTensHas padoTa: 316 172 144
CamocrosTenpHas pabota 316 172 144
3auer
OK3aMeH 36 36

6. COIEP)KAHUE YYEBHOM JUCIUTIINHBI

Conepxanue NUCHUILVIMHBI, CTPYKTYPHPOBAHHOE II0 TeMaM ¢ YKa3aHHEM OTBEICHHOI0O Ha HHX
KOJIN4eCTBA YacOB H BUJ0B Y4eOHbBIX 3aHATHI

6.1. Ounas popma o0y4eHus
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1 |OcHOBBI BEKTOPHOM U TMHEWHOU
anreOpbl. BekropHOE IPOCTPaHCTBO.
CkanspHoe IpOU3BEIECHNE
BeKkTOpOB.OcHOBHBIC MOHATHUS. JIMHEHBIC U
HEJIMHEHHBIC ONepalii HaJl BEKTOpaMHu. ) 5 ]
Jluneiinas u HenMHEWHAs 3aBUCUMOCTD
cucTteMsl BeKTopoB.CkansgpHoe
MIPOU3BEJIEHNE BEKTOPOB, €0 CBONCTBA.
IIpumeHeHNE CKAISIPHOTO IPOU3BEACHUS K
PEILIEHNIO0 SKOHOMUYECKHX 3a/1a4.




Martpuisl u geiicTBus Hag HUMHU.Matpuisl,
ux BuAbl. JlefcTBUS HaJ MaTpULIAMU.
TpancnionupoBanue Matpuil. Pemienue
SKOHOMUYECKHUX 33/1a4 C MMOMOIIbIO MaTpuil

10

Onpenenurenn.Onpenennurens
MaTpHIbl, €T0 CBOMCTBAa. METObI BEIUNCICHHS
onpexaenutenent. g

10

Ooparnas marpuna. Panr matpunst.Ilonstre
oOpatHoil MaTpuibl. CIoCOOBI HAXOXKACHUS
oOpatHoii MaTpuipl. Panr mMarpuisl, ero
cBoiicTBa. Teopema o panre. Beruncnenue
paHra MaTpuisLy

CucTeMbl TMHEHHBIX anre0pandecKux
ypaBHeHU.JOCHOBHBIE MOHITHA U
onpenenenus. Kimaccuduxanus cuctem
JMHEHHBIX anre0pandeckux ypaBHEHHH.
Martpuynast 3auch CUCTEMBI JIMHEHHBIX
anreOpanveckux ypaBHeHui. Teopema
Kponexkepa-Kanennu. Pemenne cucrem
JUHEWHBIX ypaBHeHUI MeTogoM Kpamepa,
l'aycca u maTpuuHbIM. Pemienue npukiaaHbIx
3aga4.q

12

AHanuTHuyecKas TeOMETPHS Ha
miockoct.Meton koopauHar. [psaMas nuaus
Ha rnockoctu.JIIpsMoyronpHas nekaproBa
cucTtema koopauHatr. KoopauHaTel TOUKH.
Meton koopauHart. PaccTosiHre MeXay IByMsI
ToukamHu. [leneHne oTpe3ka B JaHHOM
OTHOUICHUH. YpaBHEHHs MPAMOii: o1iee, ¢
YIIOBBIM KO3()(QUIIEHTOM, ITyYKa MPSIMBIX,
yepe3 JIBE 3aJJaHHbIE TOUKH, B
oTpeskax.fYcnoBue napaienbHOCTH U
NEPIEHANKYISIPHOCTH ABYX MPSIMBIX, YTOI
MEXy PAMBIMA.

10

Kpussie Broporo nopsiaka.O01ee ypaBHeHNE
KpHBOH BTOpOro nopsaka. OKpy>KHOCTb.
Kanonnueckoe ypaBHEHHE OKPYKHOCTH.
Onunc KaHOHUYECKOe YpaBHEHHUE AIUIHIICA.
OkcueHTpucuTet unnca. ['unepbona.
Kanonnueckoe ypaBHeHHE TUIIEPOOITBL.
OKCHEHTPHUCUTET THIIEPOOIIBI. ACHMIITOTHI
runepOonsl. [lapabona. Jupexkrpucs
napabosnsL.y

10

ITonspusie koopauHaThL.{OCHOBHBIC TTOHSTHS.
CBs13b IEKAPTOBBIX U MOJSIPHBIX KOOPIAUHAT.
KpuBsie B monsipHBIX KOOpAUHATAX. |

Beenenne B MaTeMaTH4eCKUH
a"anu3.YucnoBkie

nocienoBarenbHOCTU. BenecTBeHHBIC YnCa.
TlonsATHE YNCIIOBOM IOCIICIOBATCILHOCTH.
IIpenen yucnoBoi mocnea0BaTeIbHOCTH.
BeckoHneuno Mambie U OECKOHEUHO OOJIBIINE
nocnenoBareabHOCTH. OCHOBHEIE CBOICTBA
OCCKOHEUHO MAaJbIX ITOCIEA0BATCIILHOCTEH.,
TlonsaTHe cXoaamupXcs MOCIeI0BaTeIbHOCTEH
U UX CBOMCTBA.|




10

OYHKIUN OJHON HE3aBUCUMOM
nepeMeHHON. | [TocTosTHHBIC U TIEpEeMEHHBIE
BenuuuHbL. [lonstue pynkun. O0nacTs
onpeneneHus. CrocoObl 3aganns GyHKIHH.
Knaccupukanusa pynkuumity

11

[Ipenen u HenpepbIBHOCTH (HYyHKLUH. |
[onsarue npenena gpynkunu. TeopeMsl 0
npenenax. MareMaTuueckue
HeonpenenéHHocTH. [1epBrlii 1 BTOpOi
3aMevareibHble npeaensl. [Ipunoxenns yncia
¢ B 9koHOMuKe. HenpeprIBHOCTD yHKLIUH.
Touku pa3pbiBa U UX KIACCU(DUKALMSL.
CBoiicTBa QyHKIMI HETIPEPHIBHBIX HA
oTpeske.q

16

12

JuddepeHnmanbHOE UCUUCIICHUE (PYHKIIUN
onHoW nepeMeHHoW. IIpon3BonHas u
muddeperunan GyHKIUH OTHON
nepeMeHHoM. 3aauu, TpUBOASAIINE K
MOHSATHIO MTPOU3BOAHON. OnpeaeneHne
NPOU3BOAHON U muddepeHnnana GyHKIUH, UX
TEOMETPUUYECKUI U MEXaHUYECKUH CMBICTIBI.
[IpaBuia HaxOXKACHHUS POU3BOAHON U
muddepennuana. Tabnuia Tpou3BOTHBIX
OCHOBHBIX 3JIEMEHTapHBIX (PyHKIUH.
[IpousBoanas cioxHOH QyHKINH.
Jlorapudmuueckoe auddhepeHIrpoBaHue.
JuddepenumpoBanue QyHKIUH, 3a1aHHBIX
HesiBHO. [IpousBoansie u anddepeHnranst
BBICIIHMX TOPSAKOB.

12

13

TIpunoxkeHue MpoU3BOHOMN K HUCCIIEI0BAHUIO
dyskiwmit. {PackpeiTie HEOPEACTICHHOCTEH.
IIpaBuno JlonuTand. YcioBusS MOHOTOHHOCTH
U 9KCTpeMyMa QyHKIHUA. DKCTPEMYM
¢bynknuu. McenenoBanue BBITYKIOCTH
¢dyskimn. Toukn nepernda. ACUMIITOTHI
(dyskimm. O01mas cxemMa UCCIIeI0BaHUs
(yHKIIMHM 1 TIOCTpOoeHHE ee rpadukay

14

14

[IpunoxxeHns mpou3BOAHON B
skoHoMUKe.[Mcnonbp30BaHUE TOHITHUS
MIPOU3BOJIHOM B DKOHOMHUKE. DINaCTUYHOCTh

¢dbyskumn.q

10

15

WnTerpanbpHoe ncuncienne GyHKIUU OTHON
nepeMeHHol. HeonpeneneHHsIit

unterpan. Jllonstie nepBoobpasHOi U
HeoTpesielIeHHOro nurerpana. CBoicTBa
HEONpeAeJICHHOTO HHTerpaa. Tadnuma
OCHOBHBIX HEOIIPENIETIEHHBIX HHTETPAJIOB.
HemnocpencrsenHoe nHTErprpoBaHue. 3aMmeHa
MIEPEMEHHON U MHTETPUPOBAHNUE TI0 YACTAM B
HEOTIPEIETICHHOM HHTETpae.
WHTerpupoBanue npocTeHInX paluoHaIbHBIX
Ipo0eii.y

10




16

Omnpenenenuslid uHTErpan.JOnpeaeneHHbIN
MHTETpall KaK Mpeaesl HHTErpalbHOM CyMMBI.
leomerpuueckuii u GU3NUECKUN CMBICT
onpezeneHHoro uHrerpana. § Coictsa
olpeseneHHoro uurerpaita. @opmyna
Hetotona-Jleitonuna. 3aMeHa nepeMeHHOH B
omnpeneneHHOM uHTerpaie. HecobcTBennbie
uHTerpainsl. [Ipunoxenns onpeaeaecHHOro
uHTerpana.y

17

OyHKIUI HECKOIBKUX HE3aBUCUMBIX
nepeMeHHBIX. DyHKIYS ABYX HE3aBHCUMBIX
nepemeHHbIX.{[loHsTHE QyHKIMU ABYX
nepeMeHHbIX. [ eomeTpuueckoe n300pakeHue.
Obnacts onpenenenus. [Ipenen u
HENPEePHIBHOCTH (QyHKIUHUY

18

YacTHbIe TPOU3BOAHEIE, TOTHBIC
muddepeHnranbl U ux npuinoxenus. fUacrasie
NPOU3BOHBIC U MU depeHIna, ux
TeOMETPUYECKUN cMbIcT. YacTHbIE
NPOU3BOHBIC U TU(PPEePEHINATBI BRICIITUX
MOPSIIKOB. DKCTPEMYMBI (DYHKIHH JIBYX
MEepEMEHHBIX. |

19

Huddepenunansusie

ypaBHenus. luddepeHnuanbaple ypaBHEHUS
nepBoro nopsaka.OcHOBHBIE TOHSATHSL.
3anaun, npuBoasLIe K AuddepeHInanTsHbIM
ypaBHeHusM. [lonsiTue nuddepeHnnaIbHOTO
ypaBHEHHs IIepBOTO MopAaka. Teopema o
CYILIECTBOBAHMH U €IMHCTBEHHOCTH PEILICHHUS.
Huddepenunansusie ypasaenus (1Y) c
pasaessIoIUMECS IepeMeHHBIMU. JInHEeiHbIe
YpaBHEHHUS TIEPBOTO MOPAIKA. YpaBHEHHS
bepnynnn.g

20

Hduddepenunanpupie ypaBHEHUs] BTOPOTO
nopsiakaYOCHOBHBIC MOHATHUS. YPaBHEHUS,
JOITyCKaloLIe OHMKEHUE TOPsIIKa.
Jluneiinble onHOpoAHBIE AU depeHIraIbHbIE
ypaBHEHHUsI BTOPOTO Nopsaka. JInneiineie
HEOJHOPOAHBIC yPaBHEHUS! BTOPOTO MOPSIKA C
MOCTOSIHHBIMH K03 durenTamu. g

21

UncnoBsie M QyHKIIMOHATHLHBIC

psanel. Uncnosbie psaabl.{OCHOBHBIC TTOHATHS.
Psin reomeTpudeckoit mporpeccuu.
HeoOxoaumbIii MpU3HAK CXOAMMOCTH.
T'apmonudeckuii psij. Jlocrarounbie mpUu3HaKu
CXOIUMOCTH PSJOB C MOJIOKUTETEHBIMU
yieHamu (cpaBHeHwus, [lamambepa,
WHTETpaTbHBIN U paguKanbHbIi Korrm).
3HaKonepeMeHHbIE ¥ 3HAKOUEPe Iy IOIIHneCs
psanel. [Ipusnak JletiOuuma. AGcomoTHAs U
YCIIOBHAS! CXOAUMOCTH YHCIIOBBIX PSIIOB. §

22

®yHk1moHanbHbIe pAAbLY [loHsTus
(YHKIIMOHAIBHOTO W CTETIEHHOTO PSJIOB.
Teopema AbGerst. UHTEpBan u paguyc
CXOAMMOCTHU CTeNeHHOTOo psiaa. Psaasl Telnopa
1 MakopeHa. Pazjoxkenne GyHKIub B
creneHHoi psia. [lpunoxxeHus psajgoB K
MPUOTMHKEHHBIM BEITUCIICHHUSIMY|




23

Teopust BeposTHOCTEH. DJIEMEHTBI
xoMOuHaTtopuku.{McTopursi BOSHUKHOBEHUS
koMOnHaTopuKku. OCHOBHBIE 3a/1a41
koMOuHaropuku. [IpaBuna u hopmyst
KOMOUHATOPHKH. |

24

OCHOBHBIE MIOHATHUS TEOPUU BEPOSTHOCTEN.
Ucneitanus u coObiTusi. Buasl ciryyaifHbIX
coObITHii. [lonnas rpynmna coObITHI.
Kraccudeckoe onpenenenne BEpOsTHOCTH.
HemnocpencreenHoe BeIUUCIIEHUE
BeposATHOCTH. OTHOCUTENIbHAS YacTOTA.
CratucTuyeckas BEpOsSTHOCTE.

25

TeopeMbl cIoXEeHHUS 1 YMHOKEHHE
BeposiTHOcTei.f TeopeMa croxxeHust
BEPOSITHOCTEH HECOBMECTHBIX COOBITHIA.
Teopema ciioxkeHNsa BEPOATHOCTEH
COBMECTHBIX COOBITHUH. 3aBUCHUMBIC U
He3aBHCHUMbIe COOBITHS. TeopeMa YMHOKEHHS
BEPOSITHOCTEH HE3aBUCHUMBIX COOBITHH.
YcnoBHast BEpOSITHOCTh. TeopeMa yMHOKEHUS
BEPOSITHOCTEH 3aBUCUMBIX COOBITHH.
BeposiTHOCT HacTyTIIIEHHS XOTSI OBI OTHOTO
coOBITHY

26

®opmyna noaHoi BepositHocTH. Dopmyna
Baiieca. qIlonsitue runoressl. Dopmyna
MOJIHOM BEpPOATHOCTH. JloKa3aTenbCTBO
TeopeMbl 0 MoJIHOM BeposiTHOCTH. Dopmyna
baiieca. q

27

IToBTOpHEIE HE3aBHCHMBIC UCTTBITaHUA. JCxema
ucnbiTanuii bepuymnu. @opmyna bepHynnu.
VYenosus npumeHeHust popmyiisl bepHyu.
AcumnroTrrdeckue GopMyibl B CXeMe
bepnymu. ®opmyna [lyaccona. YcinoBus
npumeHeHus hopmyisl [lyaccona. JlokanpHas
TeopeMa Jlannaca. @yukiusa Jlannaca u ee
OCHOBHBIE cBoiicTBa. IHTETpanbHas Teopema
Jlamumaca (Teopema Myaspa-Jlamtaca).
WurerpanpHas ¢pyukius Jlamaca u ee
OCHOBHBIE cBoiicTBa. HauBeposiTHelIee
YHUCIIO HACTYTIJICHHUS COOBITHS B XOIe
WCTIBITaHUS. BEpOsSTHOCTH OTKIIOHEHUS
OTHOCHUTEJIBHOM 4acTOTHI OT TOCTOSIHHOM
BEPOSTHOCTH B HE3aBUCHUMBIX MUCTIHITAHHUIXY|




28

Crnyuaitasie Bennunnbl. JCoaydaiinas
BeJIMUYMHA. BUIbI clyyailHBIX BETHYNH.
HuckpeTHas cinyvaitnas BenuunHa. CriocoObl
3a/laHus TUCKPETHON CIIy4aiiHOM BETMYHHEI.
3aKoH pacnpeeNeHus] IUCKPETHON CITydaiiHOM
BeJIMUNHBL. DYHKINA pacTIpeieIeHUs
JIUCKPETHOH ciiyvaifHol BenuuuHbl. CBOMCTBA
u rpaduk QYHKIUH pacipeneaeHus
JUCKPETHOH ciTyyaliHON BENMYUHBI.
I'padmueckoe npeacraBieHNe JUCKPETHBIX
CITy4alHbIX BEJIMYWH: TIOJIUTOH
(MHOTOYTONIFHUK) pacipeaeacHus
BeposTHOCTel. HenpepriBHas ciyuaiiHas
BennunHa. OyHKIMS pacnpeacacHus
BEpOSATHOCTEN HENPEPHIBHON CITydaifHON
BeJIMYMHBL. [ paduk 1 cBOHCTBa QYHKINH
pacnpeeneHus BEpoSITHOCTEN HENTpePhIBHON
ciiy4aiiHOH Benu4uHEI. [ImoTHOCTH
pactpenenenus BeposiTHocTe. CBoiicTBa
TUIOTHOCTH PaclpeesIeHUs BEpOsSTHOCTEN.

29

YucnoBble XapaKTEPUCTUKHU CITydalHbIX
BerunH. JHUuUCIIOBBIE XapaKTePUCTHKH.
XapaKkTepUCTHKH TOIOKEHUSI.
XapakTepuCTUKH PacCesHUsl.
Maremarudeckoe 0KHUIaHUE JUCKPETHOU U
HETPEPHIBHON CIIy4YallHbIX BEIUYHH.
MareMaTu4eCcKoe 0’KUJaHUE YK CIIa OSIBICHUN
COOBITHSI B HE3aBUCHMBIX HCITBITAHHSIX.
CBoiicTBa MaTEMaTUIECKOTO OXKHIAHMS.
Jucnepcust AMCKPETHOM U HEMPEPHIBHOM
CIy4aillHbIX BeJM4YMH. Jlucnepcus yucia
TOSIBJIEHUS COOBITHS B HE3aBUCHUMBIX
ucneiTanusx. CroiicTBa nucnepcuu. Cpenaee
KBaJ[paTUIeCKOe OTKIJIOHEHHE. |

30

OCHOBHBIE 3aKOHBI paclpeieIeHHs
CIIy4aiHbIX BennuuH.{buHoMuansHoe
pacnpenenenue. Pactipenenenne Ilyaccona.
I'eomeTpuueckoe pacnpeneneHue.
HopManbHbIl 3aK0H paclpeneneHus,
HOpMaJIbHas KpuBasi. BeposTHOCTh monafaHus
B 33JIJaHHBIN MHTEpPBAJI HOPMAIbHON
ClTy4aiiHOI BenTW4MHbI. BeruncneHue
BEPOSATHOCTH 33JJaHHOTO OTKJIOHEHHUS.
IIpaBuio Tpéx curm. [TokazarensHoe
pacnpezneneHue. 3aKOH paBHOMEPHOTO
pacnpeneneHus BEposTHOCTEN. ||

HUTOI'O

68

102

226

3auer

JK3aMeH

36

Hroro mo aucuuninHe

432

6.2. 3aounas popma o0yueHUs




Ne i/t

HaumenoBanue pasaciia JUCHUTIIIIAHBI

JIeKITMOHHBIE 3aHATHSA

IIpakTuueckue
3aHATUS

CaMocrosTenbHas
paborta

OCHOBBI BEKTOPHOM M TUHEUHOMN

anreOpbl. BekropHOE IPOCTPaHCTBO.
CkanspHoe IpOu3BEJCHNE
BeKkTOpOB.[OcHOBHBIC MOHATHUS. JIUHEHHBIC U
HEJIMHENHBIE ONepaliy HaJl BEKTOPAMH.
Jluneiinas u HenMHEWHAs 3aBUCUMOCTD
cucTteMsl BeKTopoB.CkansapHoe
MIPOU3BEJIEHNE BEKTOPOB, €0 CBONCTBA.
YIIpuMeHeHNE CKaISIPHOTO MPOU3BEICHUS K
PEILIEHNIO0 SKOHOMUYECKHX 3a/1a4.

0,5

0,5

Martpuisl 1 geiicTBus Hag HUMH.Matpuisl,
ux BuAbl. JlelcTBUS HaJ MaTpULIaMU.
TpancnionupoBanue Matpuil. Pemienue
SKOHOMHUYECKHUX 33/1a4 C MOMOIIBIO MaTpuil

0,5

0,5

10

Onpenenurenn.Onpenennrens
MaTpHIbl, €T0 CBOICTBAa. METObI BEIUNCIEHHS
onpexaenutenelt. g

0,5

0,5

10

Ob6parnas marpuna. Panr matpunst.Ilonstre
oOpatHoil MaTpuibl. CrIocOOBI HAXOXKACHUS
oOpatHoii MaTpuipl. Panr marpuusl, ero
cBoiicTBa. Teopema o panre. Beruncnenue
paHra MaTpuisLy

0,5

0,5

10

CucTeMbl TMHEHHBIX anre0pandeckux
ypaBHeHU.JOCHOBHBIE TOHATHA U
onpenenenus. Kimaccuduxanus cuctem
JTMHEHHBIX anreOpandeckux ypaBHEHHH.
Marpuynast 3anuch CUCTEMBI IMHEHHBIX
anreOpanveckux ypaBHeHHi. Teopema
Kponexkkepa-Kanennu. Pemenne cucrem
JUHEWHBIX ypaBHeHUI MeTogoM Kpamepa,
l'aycca u MaTpuuHbIM. Pemienue npukiaaHbIx
3aga4.q

10

AHanuTHuyecKas TeOMETpHs Ha
miockoct.Meton koopauHar. [psaMas nuaus
Ha riockoctu. JIIpsMoyronpHas nekaproBa
cucTtema koopauHatr. KoopuHaThl TOUKH.
Meton koopauHart. PaccTosiHre MeXay IByMsI
ToukamHu. [leneHne oTpe3ka B JaHHOM
OTHOUICHUH. YpaBHEHHs MPAMOii: ol1iee, ¢
YIIOBBIM KO3 (QUIIEHTOM, ITyYKa MPSIMBIX,
yepe3 JIBE 3aJJaHHbIE TOUKH, B
oTpeskax.fYcnoBue napaiieabHOCTH U
NEPIEHINKYISIPHOCTH ABYX MPSIMBIX, YTOI
MEXy PAMBIMA.

14




Kpussie Broporo nopsiaka.O01ee ypaBHeHNE
KpHBOH BTOpOro nopsiaka. OKpy>KHOCTb.
Kanonnueckoe ypaBHEHHE OKPYKHOCTH.
Onnunc KaHOHUYECKOe YpaBHEHHUE AIUIHIICA.
OkcueHTpucuTet dunnca. ['unepbona.
Kanonnueckoe ypaBHeHHE TUIIEPOOITHL.
OKCHEHTPHUCUTET THIIEPOOIIBI. ACHMIITOTHI
runepOonsl. [Tapabona. Jlupexkrpucs
napabosnsL.y

14

ITonspusie koopauHaThL.{OCHOBHBIC TTOHSTHSL.
CBs13b IEKaPTOBBIX U MOJSIPHBIX KOOPIAUHAT.
Kpussie B monsipHBIX KOOpAUHATaX. |

10

Beenenune B MaTeMaTHUeCKUH
a"anu3.YucnoBkie

nocienoBarenbHOCTU. BenecTBeHHBIC YnCa.
TlonsATHE YNCIIOBOM IOCIICIOBATCILHOCTH.
IIpenen yucnoBoi mocnea0BaTeIbHOCTH.
BeckoHeuno Mambie U OECKOHEUHO OOJIBIINE
nocinegoBareabHOCTH. OCHOBHEIE CBOICTBA
OCCKOHEUHO MAaJbIX ITOCIEA0BATCIILHOCTEH.,
TlonsaTHe cXoaamupXcs MOCIeI0BaTeIbHOCTEH
U UX CBOMCTBA.|

0,5

0,5

12

10

OYHKIUU OJHON HE3aBUCUMOM
nepeMeHHO. | [TocTosTHHBIC U TIEpEeMEHHBIE
BenuuuHbL. [lonstre dpynkun. O0nacTs
onpeneneHus. CrocoObl 3aganns GyHKIHH.
Knaccupukanusa pynkuuity

0,5

0,5

10

11

[Ipenen u HenpepbIBHOCTH (HyHKLUH. |
[onsarue npenena gpynxunu. Teopemsl 0
npenenax. MareMaTuueckue
HeonpenenéHHocTH. IIepBrlii 1 BTOpOi
3aMevareibHble npeaensl. [Ipunoxenus uncna
¢ B 9koHOMuKe. HenpeprIBHOCTD yHKLIUH.
Touku pa3pbiBa U UX KIACCU(DUKALHSL.
CBoiicTBa QyHKIMI HETIPEPHIBHBIX HA
oTpeske.q

20

12

JuddepeHnmanbHOE UCUUCIICHUE (PYHKIIUN
onHoi nepeMeHHoW. IIpon3BonHas u
muddeperunan GyHKIUH OTHON
nepeMeHHoM. 3aauu, TpuBOASAIINE K
MIOHSATHIO TPOU3BOAHON. OnpeaeneHne
NPOU3BOAHON U muddepeHnnana GyHKIUH, UX
TEOMETPUUYECKUI U MEXaHUYECKUH CMBICTIBI.
[IpaBuia HaxOXKACHHUS POU3BOAHON U
muddepennuana. Tabnuia Tpou3BOTHBIX
OCHOBHBIX 3JIEMEHTapHBIX (PyHKUIUH.
[IpousBoanas cioxHOH QyHKINH.
Jlorapudmuueckoe auddhepeHupoBaHue.
JuddepenumpoBanue QyHKIUH, 3a1aHHBIX
HesiBHO. [IpousBoansie u anddepeHnranst
BBICIIHMX TOPSAKOB.

10

13

TIpunoxkeHue MpOU3BOHOMN K HCCIIEI0BAHUIO
dyskiwmit. JPackpeiTie HEOPEACTICHHOCTEH.
IIpaBuno JlonuTand. YcioBusS MOHOTOHHOCTH
U 9KCTpeMyMa QyHKIHUA. DKCTPEMYM
¢bynknuu. McenenoBanue BBITYKIOCTH
¢dyskiyn. Toukn nepernbda. ACUMITOTHI
(dyskimm. O01mas cxemMa UCCIIeI0BaHUs
(yHKIIUH 1 TIOCTpOoeHHE ee Trpadukay

10




14

[IpunoxxeHnst mpou3BOAHON B
skoHoMUKe.[Mcronbp30BaHUE TTOHITHUS
MIPOU3BOJIHOM B DKOHOMHUKE. DINaCTUYHOCTh

¢byskuun.q

10

15

WnTerpansHoe ncuncienne GyHKIUU OTHON
nepeMeHHoi. HeonpeneneHHsIit

unterpan. JIlonstie nepBoobpasHOi 1
HeolpesielIeHHOro nurerpana. CBoicTBa
HEONpeAeJICHHOTO HHTerpaa. Tadnuma
OCHOBHBIX HEOIIPENIETIEHHBIX HHTETPAJIOB.
HenocpencrsenHoe nHTErprpoBaHue. 3aMmeHa
MIEPEMEHHON U MHTETPUPOBAHNUE TI0 YACTAM B
HEOIIPENIETICHHOM HHTETpae.
WHTerpupoBanue npocTeHInX paluoHaIbHbBIX
Ipo0eii.y

10

16

Omnpenenennslid uHTErpan.JOnpeaeneHHbIN
UHTETpall KaK Mpeaesl HHTErpabHOM CyMMBI.
leomerpuueckuii u GU3NUECKUN CMBICT
onpezeneHHoro uHrerpana. § CoicTsa
olpeseneHHoro uurerpaita. @opmyna
Hetotona-Jleitonuna. 3aMeHa nepeMeHHOH B
omnpeneneHHOM nHTerpaie. HecobcTBennbie
uHTerpainsl. [Ipunoxenns onpeaeaecHHOro
uHTerpana.y

10

17

OyHKIUI HECKOIBKUX HE3aBUCUMBIX
nepeMeHHBIX. DyHKIHMS AByX HE3aBHCUMBIX
nepemeHHbIX.{[lonsTHE QyHKIMU ABYX
nepeMeHHbIX. [ eomeTprueckoe n3o0pakeHue.
Obnacts onpenenenus. [Ipenen u
HENPEePHIBHOCTH (QyHKIUHUY

0,5

0,5

10

18

YacTHbIe TPOU3BOAHEIE, TOTHBIC
muddepeHnrans U ux npuinoxenus. fUacrasie
NPOU3BOHBIC U MU depeHIra, ux
TeOMETPUYECKUN cMbIc. YacTHbIE
NPOU3BOHBIC U TU(PPEePEHINATBI BRICIITUX
MOPSIIKOB. DKCTPEMYMBI (DYHKITHH JIBYX
MEepEMEHHBIX. |

0,5

0,5

10

19

Huddepenuunansusie

ypaBHenus. luddepeHnuansable ypaBHEHNS
nepBoro nopsaka.OcHOBHBIE TOHATHSL.
3agaun, npuBoasLIe K AuddepeHIrnanTbsHbIM
ypaBHeHusM. [lonsiTue nudepeHnnaIbHOro
ypaBHEHHs IEpBOTO MopAaka. Teopema o
CYILIECTBOBAHMH U €IMHCTBEHHOCTH PEILICHHUS.
Huddepenunansusie ypasaenus (1Y) c
pa3AessIoIUMECS IepeMeHHBIMU. JInHEeiHbIe
YpaBHEHHUS TIEPBOTO MOPAIKA. YpaBHEHHS
bepnynnn.g

0,5

14

20

Hduddepenunanpupie ypaBHEHHs] BTOPOTO
nopsiakaYOCHOBHBIC MOHATHUSA. YPABHEHUS,
JOITyCKaloLIe OHMKEHHE TIOPSIIKa.
Jluneiinble onHOpOAHBIE AU depeHIraIbHbIE
ypaBHEHHUsI BTOPOTO Nopsaka. JInneiinoie
HEOJHOPOAHBIC yPaBHEHUS! BTOPOTO MOPSIKA C
MOCTOSIHHBIMH K03 durenTamn. g

0,5

16




21

YucnoBsle 1 (PyHKIHMOHAIBHBIC
psansr.Yucnosele psaabl.YOCHOBHBIE TOHATHS.
Psan reomeTpuueckoit mporpeccum.
Heo0xonumpblii mpu3HAaK CXOAMMOCTH.
I'apmonnyeckuii psan. locrarounsie Npu3HaKK
CXOUMOCTU PSAJOB C MOJOKHUTEIbHBIMU
yieHamu (cpaBHeHus, Janambepa,
MHTETpaJIbHBIA U pagukanbHbeii Komm).
3HaKoNepeMEHHbBIE U 3HAKOUEpeTyIOIIHeCs
paznel. [Tpusnak Jleitbuuna. AGcomoTHast U
YCIJIOBHAs! CXOAUMOCTh YHCIIOBBIX PSIIOB. §

0,5

16

22

®ynkunoHanbHble psAabl.y [lonsaTus
()YHKIMOHANBHOTO U CTETIEHHOTO PS/I0B.
Teopema AGens. aTepBan u paguyc
CXOJMMOCTH CTeNeHHOro psaa. Psanel Teitnopa
u Maxksopena. Paznoxenne pyHkuuii B
crenieHHoH psan. [IpuioskeHus psaaoB K
NpUOIKEHHBIM BBIUMCIICHUSIMY|

0,5

14

23

Teopust BeposTHOCTEH. DJIEMEHTHI
koMOuHaTOpUKH.MICTOpHS BOZHUKHOBCHHS
koMmOuHaToprku. OCHOBHEIC 3a7a91
komOuHaropuku. [IpaBuna u Gopmyibr
KOMOWHATOPUKH. Y|

0,5

10

24

OCHOBHBIE TIOHATHSI TEOPHH BEPOSTHOCTEH.
HcnpiTanus v coObITHS. BUIIBI CITydaifHBIX
coObITuit. [ToHas rpymma coObITHH.
Kitaccudeckoe omnpenenenne BepOsITHOCTH.
HemocpencteenHoe BEIYUCIIEHUE
BeposiTHOCTA. OTHOCHTENbHAS YacTOTA.
Craructryeckasi BEpOSTHOCT.

0,5

12

25

TeopeMbl CIOKEHUSI U YMHOXKCHHE
BeposiTHOCTel. | TeopemMa crnoxeHust
BEPOSATHOCTEH HECOBMECTHBIX COOBITUH.
Teopema cliokeHUs BEpOSTHOCTEH
COBMECTHBIX COOBITUH. 3aBUCUMBIE U
HE3aBHCUMBIC COOBITHS. TeopeMa YMHOKCHHSI
BEPOSATHOCTEH HE3aBUCHUMBIX COOBITHH.
VYcnoBHas BeposiTHOCTE. TeopemMa yMHOXKEHUS
BEPOSATHOCTEH 3aBHCUMBIX COOBITHH.
BeposTHOCT HAacTyTIICHUS XOTSI ObI OJTHOTO
COOBITHSL.

0,5

14

26

®opmyna noiaHoH BeposTHOCTH. DopMmyna
baiteca. qIlonstne runoressl. @opmyna
MOJTHOW BEPOSTHOCTH. J[oKa3aTenbCTBO
TEOpPEMBI 0 MOJIHOM BepoaTHOCTH. Popmyra
Baiieca. q

0,5

12




27

IToBTOpHBIE HE3aBUCHMBIE HcTIbITaHU. Cxema
ucnelTanuil bepnymm. ®opmyna beprymm.
YcnoBus npumenenus Gpopmynsl bepaymu.
AcuMnToTnueckue popMyIel B cxeme
bepnymnnu. ®opmyna [lyaccona. Yemosus
npumenenus: popmyinsl [lyaccona. JlokanbHas
teopeMa Jlamnaca. @ynkuus Jlannaca u ee
OCHOBHEIE cBOMCTBa. IHTErpanbHas Teopema
Jlamnaca (Teopema Myaspa-Jlaruiaca).
Wnterpansnas ¢pynkuus Jlamnaca u ee
OCHOBHBIE cBoMcTBa. HauBeposTHelee
YHCIIO HACTYIUICHUS] COOBITHS B XOZIE
UCIBITaHUS. BEpOsATHOCTH OTKIIOHEHUS
OTHOCHUTENILHOM 4acTOTHI OT MOCTOSHHOM
BEPOSATHOCTH B HE3aBUCUMBIX UCTIBITAaHUAXY|

0,5

14

28

Crryqaitapie BennarHbL Y CirydqaifHast
BeJIMYMHA. BUJbI CilydyallHbIX BETUYHH.
JluckpetHas ciy4yaiiHas BenuunHa. CriocoObl
3aJ]aHUs TUCKPETHOMN CIy4yailHOW BETUYUHBI.
3aKoH pacupeeIcHIs TUCKPETHON CITydaitHOM
BeMYNHBL. DYHKINA pacTpeieIeHHs
JMICKPETHOH CiydaitHOW BenmnauHbl. CBOMCTBA
1 rpaduk GYHKITAN pacTIpeaSIICHIS
JIUCKPETHOM CIIy4yailHOW BETUYUHBI.
I'pacdudeckoe npepcTaBieHHe TUCKPETHBIX
CITy9aifHbIX BEJIMYWH: TIOJUTOH
(MHOTOYTOJIBHHK) pacIpeaeieHUs
BeposiTHOcTe. HenpepriBHas crnydaiiHas
BemunHa. OYHKIHS pacipeaeneHus
BEPOSTHOCTEN HEMPEPHIBHOM CilydaiiHOU
BeJMunHbL I'paduk u cBOMCTBA (BDYHKIIUN
pacrpe/ieNIeHUs] BEpOITHOCTEN HETPEPhIBHOM
ciny4daitHo# BenuuuHbl. [[10THOCTH
pacmpeneneHus BepossitHocTell. CBolicTBa
TJIOTHOCTH pacipeaesieHus: BEpOSTHOCTEM.

0,5

14

29

YuncnoBble XapaKTEPUCTUKH CITy4YalHbIX
BeanunH.JHuCI0BBIE XapaKTEPUCTUKU.
XapaKkTepUCTHKH MOI0KEHUS.
XapakTepUCTHKHU pacCesHusl.
MaremaTndeckoe OXKUJaHue JUCKPETHOUN U
HENPEpBIBHOM CIyyailHBIX BETUYHH.
Maremarndeckoe 0)KMJaHUE YUCIIa TOSBICHUN
COOBITHSI B HE3aBUCHMBIX HCITBITAHUSIX.
CBolicTBa MaTEMAaTUYECKOTO OXKHIaHMS.
Jucnepcus TUCKPETHON M HENIPEPHIBHON
CIIy4alHbIX BennuuH. [lucnepcus yncna
TIOSIBIICHUS COOBITUS B HE3aBUCUMBIX
ucneiTanusx. CpoiicTBa nucnepcuu. Cpennee
KBaJ[paTU4eCKOe OTKIOHEHHE. |

0,5

14




30 |OcHOBHBIE 3aKOHBI PaCIpeIeIeHUs
CIIy4ailHbIX BennuuH.{buHoMuansHoe
pacnpenenenue. Pactipenenenne Ilyaccona.
I'eomeTpuueckoe pacnpeneieHue.
HopManbHbIl 3aK0H paclpeneneHus,
HOpMaJIbHas KpuBasi. BeposTHOCTh monafanus

N . 0,5 1 12
B 33JIJaHHBIA MHTEPBAJI HOPMATBHON
cayyaiiHOM BenuuuHbl. Beruncienue
BEPOSATHOCTH 33JJaHHOTO OTKJIOHEHUSI.
IIpaBuio Tpéx curm. [TokazarensHoe
pacnpezneneHue. 3aKkOH paBHOMEPHOTO
pacnpeneneHus BeposTHOCTEN. ||
nUTOoro 16 22 358
3ayer
IK3aMeH 36
HToro mo qucuMIinHe 432

6.3. OuHo-3a04Has popma o0yueHHUs

Ne i/t HawnmeHoBanwme pasena TUCIUATIIAHBL

Jlek1IMOHHEBIE 3aHATHSA

IIpakTuueckue
3aHATHUS

CaMocrosTenpHas
pabora

1 [OcHOBBI BeKTOPHOH M THHEHHOM

anre6pbl. BekTopHOE TIPOCTPAHCTRO.
CxanspHoe pou3BecHNE
BeKkTOpOB.Y{OcHOBHBIC TOHATHS. JIMHEHHBIC U
HEeJIMHEWHBIE OTIepaIliy HaJl BEKTOPAMH.
JIunelinas 1 HeNnMHEHAs 3aBUCUMOCTD
cucTeMbl BeKTopoB.CkanspHoe
MIPOM3BEJICHIE BEKTOPOB, €0 CBOWCTBA.
IIpuMeHeHne CKAISIPHOTO MPOU3BEICHUS K
PEIIEHUI0 YKOHOMUYECKUX 3a/1a4.

2 |Marpuiibl U 1ecTBUS HaJl HUMU.JMarpuiibl,
ux BUbI. JIeHCTBUS HAJl MaTpUIlaMH.
TpancnonupoBanue Marpuil. Pemienue
SKOHOMHYECKHUX 3a/1a9 C IIOMOIIBIO MaTpHUIL|

10

3 Onpenenurenn.fOnpenenurens
MaTpHulibl, Er0 CBOMCTBA. METO/IbI BEIYUCIICHUS
omnpexaenurteneil.

4 |06parnas matpura. Paar marpunsl. I lorstue
obpatHoif MaTpuIlsl. CIIOCOOBI HAXOXKICHHSI
00paTHOM MaTpHIlEl. PaHT MaTpuIlkl, €ro
cBoiicTBa. Teopema o panre. Beruucienue
paHra MaTpuibL.y

10




CucTeMbl TMHEHHBIX anre0pandecKux
ypaBHeHU.JOCHOBHBIE OHATHA U
onpenenenus. Kimaccuduxanus cuctem
JMHEHHBIX anreOpanieckux ypaBHEHHH.
Marpuynast 3auch CUCTEMBI IMHEHHBIX
anreOpanveckux ypaBHeHHi. Teopema
Kponexkepa-Kanennu. Pemenne cucrem
JUHEWHBIX ypaBHeHUI MeTogoM Kpamepa,
l'aycca u MaTpuuHbIM. Pemienue npukiaaHbIx
3aga4.q

10

AHanuTHuyecKas TeOMETpHs Ha
miockoct.Meton koopauHar. [psaMas nuaus
Ha rnockoctu. JIIpsMoyronpHas nekaproBa
cucTtema koopauHatr. KoopuHaTel TOUKH.
Meton koopauHar. PaccTosiHre MeXay IByMsI
ToukamHu. [leneHne oTpe3ka B JaHHOM
OTHOLICHUH. YpaBHEHHs MPAMOii: ol1iee, ¢
YIIOBBIM KO3 (QUIIEHTOM, ITyYKa MPSIMBIX,
yepe3 JIBE 3aJJaHHbIE TOUKH, B
oTpeskax.fYcnoBue napaiienbHOCTH U
NEPIEHANKYISIPHOCTH ABYX MPSIMBIX, YTOI
MEXy PAMBIMA.

12

Kpussie Broporo nopsiaka.O01ee ypaBHeHNE
KpHBOH BTOpOro nopsaka. OKpy>KHOCTb.
Kanonnueckoe ypaBHEHHE OKPY>KHOCTH.
Onnunc KaHOHUYECKOe YpaBHEHHUE AIUIHIICA.
OkcueHTpucuTet unnca. ['unepbona.
Kanonnueckoe ypaBHeHHE TUIIEPOOITBL.
OKCHEHTPHUCUTET THIIEPOOIBI. ACHMITTOTHI
runepOonsl. [lapabona. Jupexkrpucs
napabosnsL.y

12

ITonspusie koopauHaTheL.{OCHOBHBIC TTOHSTHSL.
CBs13b IEKaPTOBBIX U MOJSIPHBIX KOOPIAUHAT.
KpuBsie B mONsIpHBIX KOOpAUHATAX. |

10

Beenenne B MaTeMaTH4eCKUH
a"anu3.YucnoBkie

nocienoBarenbHOCTU. BenecTBeHHBIC YnCa.
TlonsATHE YNCIIOBOM IOCIICIOBATCILHOCTH.
IIpenen yucnoBoi mocnea0BaTeIbHOCTH.
BeckoHeuno Mambie U OCKOHEUHO OOJIBIINE
nocnegoBareabHOCTH. OCHOBHEIE CBOICTBA
OCCKOHEUHO MAaJbIX ITOCIEA0BATCIILHOCTEH.,
TlonsaTHe cXOMAIMMXCs OCIEI0BaTeILHOCTEH
U UX CBOUCTBA.|

11

10

OYHKIUU OJHON HE3aBUCUMOM
nepeMeHHO. | [TocTosTHHBIC U TIEpeMEHHBIE
BenuuuHbL. [lonstue pynkun. O0nacTs
onpeneneHus. CrocoObl 3aganns QyHKIHH.
Knaccudpukanusa pynkuuity

11

[Ipenen u HenpepbIBHOCTH (HYHKLUH. |
[onsarue npenena gpynkunu. TeopeMsl 0
npenenax. MareMaTuueckue
HeonpenenéHHocTH. [IepBrlii U BTOpOi
3aMevareibHble npeaensl. [Ipunoxenns uncna
¢ B 9koHOMuKe. HenpeprIBHOCTD yHKLIUH.
Touku pa3pbiBa U UX KIACCU(DUKALMSL.
CBoiicTBa QyHKIMI HETIPEPHIBHBIX HA
oTpeske.q

20




12

JuddepeHnmanbHOE UCUUCIICHUE (PYHKIIUN
onHoU nepeMeHHoW. IIpon3BonHas u
muddeperunan GyHKIUH OTHON
nepeMeHHoM. 3aauu, TpuBOASAIINE K
MIOHSATHIO TPOU3BOAHON. OnpeaeneHne
NPOU3BOAHON U muddepeHnnana GyHKIUH, UX
TEOMETPUUYECKUI U MEXaHUYECKUH CMBICTIBI.
[IpaBuia HaxXOXKACHHUS POU3BOAHON U
muddepennuana. Tabnuia Tpou3BOTHBIX
OCHOBHBIX 3JIEMEHTapHBIX (PyHKIUH.
[IpousBoanas cioxHOH QyHKINH.
Jlorapudmuueckoe auddhepeHIrpoBaHue.
JuddepernmpoBanue QyHKIUH, 3a1aHHBIX
HesiBHO. [IpousBoansie u anddepeHnranst
BBICIIHMX TTOPSAKOB.

13

TIpunoxxeHue MpoU3BOHOMN K HUCCIIEI0BAHUIO
dyskimit. {PackpeiTie HEOPEaAEICHHOCTEH.
IIpaBuno Jlonurand. YcioBusS MOHOTOHHOCTH
U 9KCTpeMyMa QyHKIHA. DKCTPEMYM
¢bynkuu. McenenoBanue BBITYKIOCTH
¢dyskimn. Toukn nepernda. ACUMIITOTHI
(dyskimm. O01mas cxema UCCIIeI0BaHUs
(yHKIIMH 1 TIOCTpOoeHHE ee rpadukay

14

[IpunoxxeHns mpou3BOAHON B
skoHoMUKe. [Mcionbp30BaHUE TOHITUS
MIPOU3BOJIHOM B DKOHOMHUKE. DINACTUYHOCTh

¢byskuun.q

10

15

WnTerpansHoe ncuncienne GyHKIUU OTHON
nepeMeHHol. HeonpeneneHHsIit

unterpan. Jllonstie nepBoobpasHOi U
HeoTpesielIeHHOro nurerpana. CBoicTBa
HEONpeAeJICHHOTO HHTerpaa. Tabnuma
OCHOBHBIX HEOIIPENIETIEHHBIX HHTETPAJIOB.
HemnocpencrsenHoe nHTErpupoBaHue. 3aMmeHa
MIEPEMEHHON U MHTETPUPOBAHNUE TI0 YACTAM B
HEOTIPENIETICHHOM HHTETpae.
WHTerpupoBanue npocTeHInX pauuoHaIbHBIX
Ipo0eii.y

10

16

Omnpenenennslid uHTErpan.JOnpeaeneHHbIN
MHTETpall KaK Mpeaesl HHTETpabHOM CyMMBI.
leomerpuueckuii u GU3NUECKUN CMBICT
onpezeneHHoro uHrerpana. § CoicTsa
olpeseneHHoro uurerpaita. @opmyna
Hetotona-Jleitonuna. 3aMeHa nepeMeHHOH B
omnpeneneHHOM uHTerpaie. HecobcTBennbie
uHTerpainsl. [Ipunoxenns onpeaeaecHHOro
uHTerpana.y

17

OyHKIUI HECKOIBKUX HE3aBUCUMBIX
nepeMeHHBIX. DyHKIHMS AByX HE3aBHCUMBIX
nepemeHHbIX. {[loHsTHE QyHKIMU ABYX
nepeMeHHbIX. [ eomeTprueckoe n3o0pakeHue.
Obnacts onpenenenus. [Ipenen u
HENPEePHIBHOCTH (QyHKIUHUY




18

YacTHble MPOU3BOAHBIC, TIONHBIE
muddeperunans U ux npunoxenus. fUactasie
NPOU3BOAHBIE U TU(PepeHnnat, ux
reOMETPUYECKUH cMBIC. YacTHbIE
NPOU3BOAHBIE U UG PepeHInaTbl BRICIINX
MOPSIKOB. DKCTPEMYMBbI GYHKIMH ABYX
MIEPEMEHHBIX.

19

JudbdepeHunanbHbie

ypaBHenus. J{uddepeHipanbaple ypaBHEHUS
niepBoro nopsiaka.JOCHOBHBIE TOHSATHS.
3amauu, MpUBOIAIINE K AU(PepeHIInanbHbIM
ypaBHeHusM. [ToHsiTne muddepeHnaIbHOTo
ypaBHEHHS NepBOTO nopsaaka. Teopema o
CYIIIECTBOBAHNHU M €IUHCTBEHHOCTH PEIICHUS.
HMudbdepenunanbupie ypapHenus (1Y) ¢
paznenarouuMuCcs IepeMeHHbIMU. JIUHETHbIE
YpaBHEHUS NEPBOTO MOPSIKA. YPAaBHEHUS
bepaymm.q

12

20

JuddepeHnmansabie ypaBHEHHUS BTOPOTO
nopssnkaYOCHOBHBIC TTOHATHS. YPaBHEHUS,
JIOTTYCKAIOIIHE MOHIKEHHE MTOPSIKA.
JluneitHble onHOPOaHBIC AP PEepEHIIHATbHbIC
ypaBHEHUS BTOPOTO nopsjika. JInHeitHbIe
HEOJHOPOAHBIE YPAaBHEHUS BTOPOTO TOPsI/IKA C
MOCTOSTHHBIME K03 dureHTamn. g

13

21

YucnoBsle 1 (PyHKIHNOHAIBHBIC
psansr.Yucnosele psabl.YOCHOBHBIE TOHATHS.
Psan reomeTpudeckoit mporpeccum.
Heo0xonumblii mpu3HAaK CXOAMMOCTH.
I'apmonnyeckuii psan. locrarounsie Npu3HaKu
CXOUMOCTU PSAJOB C MOJOKHUTEIbHBIMU
yieHamu (cpaBHeHus, Janambepa,
MHTETpaJIbHBIN U pagukanbHbeii Komm).
3HaKoNepeMEHHbBIE U 3HAKOUEpeTyIOIIHeCs
pazasl. [Tpusnak Jleiibunna. AGcomotHast U
YCIJIOBHAs! CXOAUMOCTh YHCIIOBBIX PSIIOB. §

12

22

®ynkunoHanbHble psAabl.y [lonsaTus
()YHKIMOHANBHOTO U CTETIEHHOTO PS/I0B.
Teopema AGens. aTepBan u paguyc
CXOJMMOCTH CTeNeHHOro psaa. Psanel Teitnopa
u Maxksopena. Paznoxenune pyHkuuii B
crenieHHOH psn. [IpunoskeHus psagoB K
NpUOIIKEHHBIM BBIUYMCIICHUSIMY|

13

23

Teopust BeposTHOCTEH. DJIEMEHTHI
koMOuHaTOpUKH.MICTOpHS BOZHUKHOBCHHS
koMmOuHaTopuku. OCHOBHEIC 3a7a9
komOuHaropuku. [IpaBuna u Gopmyibr
KOMOWHATOPUKH. Y|

11

24

OCHOBHBIE TIOHATHSI TEOPHH BEPOSTHOCTEH.
HcnpiTanus v coOBITHS. BUIIBI CITydaifHBIX
coObITuit. [TonHas rpymma coObITHH.
Kitaccudeckoe omnpenenenne BEpOsITHOCTH.
HemocpencteenHoe BEIYUCIIEHUE
BeposiTHOCTA. OTHOCHTENbHAS YacTOTA.
Craructryeckasi BEpOSITHOCT.

12




25

TeopeMbl CIIOKEHUSI U YMHOXKCHHE
BeposiTHOCTel. | TeopemMa crnoxeHust
BEPOSATHOCTEH HECOBMECTHBIX COOBITUH.
Teopema cliokeHUs BEpOSTHOCTEH
COBMECTHBIX COOBITUH. 3aBUCUMBIE 1
HE3aBHCUMBIEC COOBITHS. TeopeMa YMHOKCHHSI
BEPOSATHOCTEH HE3aBUCHUMBIX COOBITHH.
VYcnoBHas BeposiTHOCTE. TeopemMa yMHOXKEHUS
BEPOSATHOCTEH 3aBHCUMBIX COOBITHH.
BeposiTHOCT HAacTyTIICHUS XOTSI ObI OJTHOTO
COOBITHSL.

14

26

®opmyna noiaHoH BeposTHOCTH. DopMmyna
Baiteca. qIlonstue runoressl. @opmyna
MOJTHOW BEPOSTHOCTH. J[oKa3aTenbCTBO
TEOpPEMBI 0 MOJIHOM BepoaTHOCTH. Popmyrna
Baiieca. q

12

27

IToBTOpHBIE HE3aBUCHMBIE HcTbITaHU. Cxema
ucnelTanuil bepnymm. ®opmyna beprymn.
YcnoBus npumenenus Gpopmynsl beprymu.
AcuMnToTnueckue GpopMyIsl B cxeme
bepnymnnu. ®opmyna [lyaccona. Yemosus
npumeHenus: popmyisl [lyaccona. JlokanbHas
teopeMa Jlamnaca. @ynkuus Jlamnaca u ee
OCHOBHEIE cBOMCTBa. IHTETrpanbHas Teopema
Jlamnaca (Teopema Myaspa-Jlaruiaca).
Wnterpansnas ¢pynkuus Jlamnaca u ee
OCHOBHBIE cBoMcTBa. HauBeposTHelee
YHCIIO HACTYIUICHUS! COOBITHS B XO/I€
UCIBITaHUS. BEpOsATHOCTH OTKIIOHEHUS
OTHOCHUTENIBLHOM 4acTOTHI OT MOCTOSHHOM
BEPOSATHOCTH B HE3aBUCHUMBIX HUCTIBITAHUAXY|

12

28

Crryqaitapie BennanHbL Y CiryqaifHast
BEJIMYMHA. BUJbI CilydyallHbIX BETTUYHH.
JluckpertHas ciy4yaiinas BenuuuHa. CriocoObl
3aJ]aHUs TUCKPETHOMN CIy4yailHOW BETUYMHBI.
3aKoH pacupeeIcHIs TUCKPETHON CITydaitHOM
BeJMUNHBL. DYHKINA pacTpeieIeHHs
JMIMCKPETHOH CiydaitHOW BenmnauHbl. CBOMCTBA
U rpaduk GYHKITUN pacTIpeaCIICHIS
JIUCKPETHOM CIIy4ailHOM BETUYUHBI.
I'padudeckoe npeacTaBieHUe JUCKPETHBIX
CITy9JaifHbIX BEJIMYWH: TIOJUTOH
(MHOTOYTOJIBHHK) pacIpeaeieHus
BeposiTHOcTe. HenmpepriBHas cinydaiiHas
BenmunHa. OYHKIHS pacipeaeneHus
BEPOSTHOCTEN HEMPEPHIBHOM CilyuaiiHON
BeJMunHbL I'paduk U cBOMCTBA (DYHKIIUN
pacrpe/iesieHUs] BEpOITHOCTEN HETPEPhIBHOM
ciny4daitHo# BenuuuHbl. [[10THOCTH
pacmpeneneHus BepossitHocTell. CBolicTBa
IJIOTHOCTH pacipeiesieHus: BEpOsSTHOCTEM.

12




29 [YucnoBble XapaKTEPUCTUKU CITyYalHBIX
BeanunH.JHuCI0BBIE XapaKTEPUCTUKU.
XapaKkTepUCTHKH MOJ0KEHUS.
XapakTepUCTHKHU pacCcesHusl.
MaremaTndeckoe OXKUJaHue JUCKPETHOUN U
HENPEpBIBHOM CIyyailHBIX BETUYMH.
Maremarndeckoe 0)KMJaHUE YUCIIa IOSBIECHUH
COOBITHSI B HE3aBUCHMBIX HCITBITAHUSIX.
CBolicTBa MaTEMAaTUYECKOTO OXKUIaHMS.
Jucnepcus TUCKPETHON M HENIPEPHIBHON
CIIy4alHbIX BennuuH. [lucnepcus yncna
TIOSIBIICHUS COOBITHSI B HE3aBUCUMBIX
ucneiTanusx. CpoiicTBa nucnepcuu. Cpennee
KBaJ[paTU4eCKOe OTKIOHEHHE. |

30 |OcHOBHBIC 3aKOHBI PACTIPEACIICHUS
clny4daiiHbpIX BennuuH.JbruHOMMUaNBHOE
pacnpenenenue. Pacnipenenenue Ilyaccona.
T'eomeTprueckoe pacrpeneseHue.
HopManbHblii 3aK0H pacpenesieHus,
HOpMaJlbHasl KpuBasi. BeposTHOCTE nonananus
B 33JIaHHBI UHTEPBAJ HOPMAJIbHOU
CITy4ailHOM BeIWYuHbI. Bbruuciexnue
BEPOSITHOCTH 3a/JaHHOTO OTKJIIOHEHUS.
IIpaBuno tpéx curMm. [lokazareapHoe
pacupeneneHue. 3aKOH paBHOMEPHOTO
pacrpeeseHrs BEpOATHOCTER.

HUTOIo 38 42 316
3auer

IK3aMeH 36

HToro mo gucunniinHe 432

7. ®°OPMbI TEKYIIEW, TIPOMEXYTOYHOM ATTECTAIIAU
Marpunsl u neictsus Haa HUMUA.fMarpunsl, ux BUAbL. J[eWcTBUSA Haj MaTpuLaMu. TpaHCIIOHHpPOBaHUE
Marpull. Pemenne s5kKOHOMUYECKUX 3a/1a4 C TOMOILbK MaTpuLy:

- Kontponbnas pabora

Cucrembl JIMHEHHBIX anreOpandeckux ypaBHeHHN.YOCHOBHBIC TOHATHS W omnpeneneHus. Kmaccudukamms
CUCTEM JIMHEWHBIX aJIreOpandecKux ypaBHEHUH. MaTrpuyHas 3alich CUCTEMbI JIMHEWHBIX anreOpandecKux
ypaBHeHul. Teopema Kponekkepa-Kanemmu. Pemienne cucrem TUHENHBIX ypaBHEHH MetoaoMm Kpamepa,
lNaycca u marpuunbiM. Pemienue npukinaaHbix 3aaaq.:

- Konrponbnas pabora

AHanuTHuecKas reOMETPHUs Ha miockoct.Metoz KOOpAMHAT. [Ipsimas JUHUS Ha
mwiockocTu. YIIpsMoyronbHas nekaproBa cucreMa kKoopAauHar. KoopamHarel TOukd. MeToj KOOpAMHAT.
PaccrosiHue Mexxay IByMsl Toukamu. /leneHue oTpeska B JaHHOM OTHOIICHWHU. YpaBHEHUs MPAMOiL: obiee,
C YIIOBBIM KO3(QUIMEHTOM, Iy4yka NpsSMBIX, 4epe3 [BE 3aJaHHble TOYKHM, B OTpe3Kax.yYcioBue
napauiebHOCTU U NEPHEHANKYISIPHOCTH IBYX MPSAMBIX, YTOJI MEX1Y IPSIMBIMU.Y[:

- Kontponbnas pabora

Kpussie BTOporo mopsaka.fJOOmiee ypaBHeHHe KpuBOH BTOporo mopsiaka. OkpyxHocTh. KaHoHmueckoe
YpaBHEHHE OKPY)KHOCTH. OJUIMIIC KaHOHMYECKOE YpaBHEHHE OJIUIUICA. OKCIEHTPUCUTET OHIUIMIICA.
I'unep6omna. Kanonnyeckoe ypaBHEHUE THIEPOOIIBI. DKCIICHTPUCUTET TUIIEPOOITBI. ACUMITOTHI TUIIEPOOJIBI.
[Tapa6ona. JIupexkrpurcel napadoisl.y:

- Konrponbnas pabora



IIpenen wu wHenpepbiBHOCTh (ynknun.y Ilonsarue mnpenena ¢ynkuuu. TeopeMbl o0 Tmpenenax.
Maremarndeckue Heonpenen€HHoCTU. IIepBrIil 1 BTOpO# 3aMmeuarenbHble Tipeaesl. [Ipunoxenus yucna e
B 2koHOMHKe. HempepwsiBHOCTh (yHKImu. Touku paspeiBa m ux kiaccudukamus. CoicTBa (QyHKIIHMA
HEMPEPHIBHBIX HA OTpe3Ke.:

- KontponbHas pabora

Huddepenunansaoe ucuncienne GyHKIuu oaHoi nepeMenHon. [IponsBonanas u quddepennnan GyHKIAN
OJIHOM mepeMeHHOW.Y[3amaun, NMpUBOASIIME K MOHATHIO MPOU3BOAHON. OmnpeneneHre NpOU3BOAHON U
muddepennnana (GyHKIUH, HUX TEOMETPUUECKHM M MeXaHW4YecKud  cMbIcibl. [lpaBuia HaxoXIeHHs
npou3BomHoM u auddepeHnumana. Tabmuma TPOU3BOMHBIX OCHOBHBIX JJIEMEHTApHBIX  (DYHKIIHA.
[IpousBomnas cnoxuoi ¢GyHkuuu. Jlorapudmudeckoe muddepenupobanue. JuddepeHmpopanue
GbyHKIMM, 3a1aHHBIX HesaBHO. [Ipon3BonHblie U auddepeHnanbl BEICIINUX MOPAKOB.Y:

- Konrponbnas pabora

[TpunoxxeHue mMPOM3BOTHONW K HccienoBanuio QyHKmil.{PackpsiTne Heompenenennocreil. IlpaBuio
Jlonuransg. YciaoBUs MOHOTOHHOCTH W JKCTpeMyMa (yHKmuMu. OkcrpemyMm ¢yHkuuu. MccnenoBanue
BhIMyKJI0CTH PyHKIMH. Touku nmeperuda. Acumnrtorsl pyHkuuu. OOmmas cxema UcciaeoBaHus QYHKUIUU U
nocTpoenue ee rpaduxaly:

- Kontponbhas pabora

[Ipunoxxenuss npousBoAHOM B 3KOHOMHKE.fMCcnoNb30BaHME TIOHATHS MPOU3ZBOIHOW B IKOHOMHUKE.
DnacTUIHOCTh PYHKITUN.Y:

- Konrponbnas pabora

WuterpanpHoe wucuuciaeHne (QyHKUMU oxHOM mnepeMmeHHoi.Heonpenenennslii  unTerpan.fllonsrue
NepBOOOPa3HOM M HeompeleNeHHOro HHTerpana. CBONCTBA HEONpEAETICHHOTo HHTerpana. Tabmuia
OCHOBHBIX HEOIIPENEICHHbIX MHTErpanoB. HemocpencTBeHHOE MHTETpUpOBaHUE. 3aMEHAa MEPEMEHHOW U
MHTETPUPOBAHKE 10 YACTSIM B HEOIPEACIIEHHOM uHTerpaine. MHTerpupoBanue NpoCcTeHIMX palliOHaIbHbIX
Ipobeii.q:

- Kontponbhas pabora

Onpenenennblii nHTErpain.JOnpeneaeHHbli HHTErpal Kak Ipeaesl HHTerpajJbHOl CyMMBbI. [eomeTpuueckuii
u GU3MYECKUN CMBICHI ompeaeneHHoro uHrterpana. Y CpoiicTBa ompeaelieHHOro uHTerpaia. dopmyra
Herotona-Jleitbanma. 3aMeHa MepeMEeHHONW B ompeneleHHOM HHTerpaie. HecoOCcTBeHHBIE HMHTETpabl.
[TpunoxxeHust onpeaeaeHHoro nurerpana.y:

- Konrponbnas pabora

OyHKIIMHA HECKOJbKUX HE3aBUCHUMBIX NepeMeHHbIX.DyHKINS NBYX HE3aBUCHUMBIX nepeMeHHbIX.JIlonaTre
GyHKIIMM JBYX IepeMeHHbIX. leomerpuueckoe wu3zoOpaxenue. OOmacte omnpenenenus. Ilpemen wu
HenpeprIBHOCTh QyHKIUUY:

- Konrponbnas pabora

YacTHble NpOM3BOAHBIE, MONHbIE AupdepeHuuansl U UX npuwiokeHus.JHacTHble NpPOU3BOIHBIE U
muddepeHnnan, uX TEOMETPUYECKUHM CMBICH.  YacTHpIe NpOu3BOAHBIE W au(depeHITnanbl BhICIIMX
HOPSAKOB. DKCTPEMYMBI (PYHKIIUH JBYX NEPEMEHHBIX.:

- Konrponbnas pabora

Huddepenunansupie ypaBHenus.Auddepenunanbapie ypaBHEeHHs EepBoro mnopsiaka.{OCHOBHbIC MOHATHS.
3amaun, npuBopsdne K auddepeHunansHbM ypaBHeHusM. lloHsTHe nuddepeHantbHoro ypaBHeHUs
NepBOro mopsaka. Teopema O CyIIECTBOBAaHMM M €OUHCTBEHHOCTH pemeHus. JuddepeHunanbabie
ypaBHeHus (1Y) ¢ paspensionmmucs nepeMeHHbIMU. JIMHENHbIE ypaBHEHUSI IEPBOTO MOPSIKA. YPaBHEHUS
bepnymnu.q:

- Kontponbnas pabora

Huddepenunanbupie  ypaBHeHUsT BTOporo mnopsakaOCHOBHbIE NOHSATHS. YpaBHEHHUS, IOIYCKAIOIIUeE
NOHWKeHue mopsaaka. Jlunelnsle onHOponHble AudQepeHnranbHble ypaBHEHHs BTOPOTO TOPSIKA.
JluHeliHple HEOTHOPOAHBIE YPAaBHEHUS BTOPOTO MOPsAKA C TOCTOSHHBIMU KOd(ppuureHTamMu.:

- Kontponbnas pabora



UucnoBele W (yHKOuOHaNbHBIE psaablL.UncioBbie psaapl.YOcHOBHBIE TOHATHA. Psan reoMeTpuyeckoit
nporpeccun. HeoOxomumblii mpu3Hak cxomguMocTd. [‘apmMonumveckuii psna. JlocTtaTtodnwle NpuU3HAKH
CXOIMMOCTHU PSJIOB C MOJIOKUTEIbHBIMU UjieHaMU (cpaBHeHHUsI, [lanamOepa, HHTerpaJibHbIN U paiuKalbHbIHI
Komm). 3nakonepemennbie u 3Hakouepenyromuecs psabl. [Ipusznak Jleitoauma. AGCOMOTHAs U yCIIOBHAS
CXOJIMMOCTb YUCJIOBBIX PSIOB. :

- YeTHBIN onpoc

OynkoHanbHbIe psAabLY [loHsITHS QYHKIIMOHATBLHOTO M CTETICHHOTO psAoB. Teopema AGens. MaTepBan u
paguyc CXOAMMOCTH CTeTrieHHOoro psina. Psapl Teinmopa u Maknopena. Paznoxxenune QyHKIHA B CTETICHHOM
paa. [puioxkenus psanoB K IpUOIMKEHHBIM BbIUUCICHUSIMY:

- YeTHBIN onpoc

Teopus BeposTHOCTEH.DneMeHTsl koMOnHaTOpuku.IcToprsi BOSHUKHOBEHUST KOMOMHATOpUKH. OCHOBHBIC
3aja4n kKoMOuHaTopukH. [lpaBuia u Gopmyasl KOMOMHATOPHUKHU.Y:

- Kontponbhas pabora

TeopeMbl COXEHUSI W YMHOXEHHE BeposiTHOcTeil.fTeopema CIOKEHHS BEPOATHOCTEH HECOBMECTHBIX
coOpITuii. TeopemMa CIIOKeHUs BEPOATHOCTEH COBMECTHBIX COOBITHI. 3aBUCUMBIC U HE3aBUCHMBIC COOBITHS.
Teopema yMHOXEHUST BEpOSTHOCTEH HE3aBUCUMBIX COOBITHH. YCIIOBHASI BEPOATHOCTh. TeopeMa YMHOKECHHSI
BEPOSITHOCTEH 3aBUCHMBIX COOBITHI. BEpOATHOCTh HACTYIICHUS XOTS ObI OHOTO COOBITHSA.Y[:

- Konrponbnas pabora

®opmyna nonHou BepostHocTU. Dopmyna baiieca. fIlonsatue runoressl. PopMyiia MOTHOW BEPOATHOCTH.
Jloka3aTenbCTBO TEOpPEMBI O MOJHOM BeposiTHOCcTH. Dopmyia balieca. §:

- Kontponbhas pabora

[ToBropubie He3aBucumble ucnbiTaHUA.{Cxema wucneiTanuid bepnymim. ®@opmyna bepuymnu. YcmoBus
npumeHnenus Gopmynbl beprynnu. Acumnrorrndeckue Gopmyisl B cxeme beprymmun. @opmyna Ilyaccona.
VYenoBust mpumenenusi gopmynsl Ilyaccona. JlokambHas Teopema Jlammaca. ®dyskrmus Jlammaca u ee
OCHOBHBIC cBoMcTBa. MHTerpambHas Tteopema Jlammaca (teopema Myaspa-Jlammaca). WHTterpanbHas
¢bynknus Jlammaca m ee OCHOBHBIE CBOMCTBA. HaumBeposTHeiIIee 4MCiIO HACTYIUICHHS COOBITUS B XOJIE
UCIBITaHNA. BeposATHOCTh OTKIOHEHHS OTHOCHTEIBHOM YacTOTBI OT IIOCTOSHHOM BEPOATHOCTH B
HE3aBHCHMBIX HCIBITAHUAXY:

- Konrponbhas pabora

Cnyuaiinele BenuuuHbl.YCiydaiiHas BenuunMHa. Buapl ciydaiiHbIX BeiauuuH. JlucKpeTHas cilydaiiHas
BennunHa. CriocoObl 3aJaHusl ITUCKPETHOW CIy4YaiiHOM BEMWYMHBL. 3aKOH paclpeneeHust IUCKPEeTHON
ciyyaitHoi BenuuuHbl. DyHKIMS pacrpeneneHus JUCKPEeTHON ciy4aiiHoi BennuuHbl. CBOMCTBA U rpaduk
(byHKUIMU pacnpeneNneHus TUCKPETHOM ciydailHON Benu4uHbI. [paduueckoe mpeacTaBieHHE TUCKPETHBIX
CIIy4alHbIX BEJIMYMH: ITOJUTOH (MHOTOYTOJIBHMK) paclpeneaeHus BeposiTHocTe. HenpepbiBHas ciydalinas
BennunHa. DYHKIUS pacrlpesieeHuss BEpOSTHOCTEH HENpepbIBHON cCllydailHOM BenuuuHbL. [paduk u
CBOMCTBa (DYHKLUHU paclpeesieHUus] BEpOSTHOCTEH HeNpephIBHON ciydailHOW BenuuuHBL [II0THOCTH
pacnpeznenenus BeposiTHocTed. CBOMCTBA INIOTHOCTH PAaCIpEIEICHNs BEPOATHOCTEN. |

- Kontponbhas pabora

UucnoBble XapakTEpUCTUKU CIIy4alHbIX BeJIMYUH.UMCIIOBBIE XapaKTEpUCTUKU. XapaKTEPUCTUKHU
MOJIOKEHMsI. XapaKTepUCTUKU paccesHus. MareMaTH4ecKoe OXKHUJIAHHUE IUCKPETHOM M HEIpPEepbIBHOU
CllyyaliHBIX BeJIMYMH. MareMarudeckoe OXHUIaHME YHCIa TOSBICHHH COOBITHS B HE3aBUCHUMBIX
ucnelTaHuax. CBOICTBa MaTeEMaTHYECKOrO OXKUAAHUA. Jluciepcust AMCKPETHOM U HENIPEPHIBHOW CIIy4YailHbIX
BeMYMH. Jlucmepcus 4Yucia MOsBICHUS COOBITHS B HE3aBHCUMBIX HCHBITaHHMSIX. CBOMCTBAa IUCHEPCHH.
Cpennee KBaJipaTHuecKoe OTKIOHEHHeE. :

- Kontponbhas pabora

OCHOBHBIE 3aKOHBI pacpeesIeHs CIydyalHbIX BelnurH.{buHoMuanbHOe pacnpenenenue. Pacnpenenenue
[Tyaccona. I'eomeTpuueckoe pacnpeneneHue. HopmanabHbI 3aKOH paclpeieseHus, HOpMaibHas KpHUBas.
BepostHocTh momagaHus B 3aJaHHBIA WHTEPBAJ HOPMAIBHOM CIy4ailHOM BEJMYHMHBLI. BblunciieHune
BEPOSTHOCTH 3aJaHHOTO OTKJIOHEHus. I[IpaBmwio Tpéx curMm. IlokazarenbHOoe pacmpenesneHue. 3akoH
PaBHOMEPHOTO paCIpeIesICHUs] BEpOSTHOCTEM.Y:

- Konrponbnas pabora



IIpomexyTouHas arrectanus - 3a4eT; JK3aMeH.

8. YueOHO-MeTOAMUYECKOE 00ecneYeHne TUCIUIINHbI

8.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIHLHON Y4eOHOM JUTEPATYPbI, HEOOXOAMMOI /1151 OCBOCHUSA
AUCHUTLIUHBI

8.1.1. OcHoBHas JuTEpPaTypa

bonsxkuna, Tarpsina BnagumupoHa. @yHKIIMK MHOTHUX TIEPEMEHHBIX : yuel. mocodue 1is
CaMOCTOSITEIIbHON PabOThI CTYICHTOB OYH. (POPMBI OOYUEHUS PKOH. U WHXK. HanpapieHui moarot. / T. B.
bonskuna. - Upkyrtck : U3a-Bo Upl'CXA, 2014. - 91 c.— TekcT : HemocpeaCTBEHHBIH.

bnaros, 1. A. Teopus BeposSTHOCTEH U MaTeMaTHYeCcKasi CTaTUCTHKA : y4eO. mocobue / biaros U. A. -
Camapa : Uzn-Bo [II'VTH, 2017. - 276 c.— URL: https://lib.rucont.ru/efd/641635.— Pexxum nocryma: DbC
"PykoHT" : o moanucke.— TEKCT : AIEKTPOHHBIM.

borganosa, M. I'. Teopus BeposiTHOCTEN 1 MaTeMaTnueckas cratuctuka. Y. 2. PerpeccuoHHblli aHau3,
JMCTIEPCUOHHBIN aHanu3 : yue0. mocobue / bormanosa M.I,CrapoxxkunoBa O.B. - Camapa : M3n-Bo
I[II'YTH, 2015. - 108 c.— URL: https://lib.rucont.ru/efd/319636.— Pexum nocryna: 9bC "Pykont" : mo
noanucke.— TeKeT : AIeKTPOHHBIN.

Kynnpeimesa, Enena CepreeBna. Matemarnka / E. C. Kynasimesa. - Mocksa : JlamkoB u K, 2015. - 534 c.—
URL.: http://e.lanbook.com/books/element.php?pll 1d=72390.— Pexum noctymna: 9bC "JIAHB" : mo
noanucke.— TEKCT : ANEKTPOHHBIN.

Maremaruka (17151 5kKOHOMUCTOB) / [H/11]. - YnaH-Yn3 : Bypsitckuit rocynapcTBeHHbIi yHuBepcurer, 2017. -
179 c..— URL: https://lib.rucont.ru/efd/633961.— Pexxum noctyna: DbC "Pykont" : mo nognucke.— Tekct
: DJICKTPOHHBI.

Pomanosckuii P.K. DneMeHThl TeOpuu BEPOATHOCTEN U MAaTEMaTUUECKOM CTaTUCTUKH (TEOpUS U 331a4H)
yuebHoe nocobue / P. K. PomanoBckuii, A. M. PomanoBckas. - Omck : Poccuiickuii rocyaapcTBeHHBIN
TOProBO-3KOHOMUYECKUI yHUBepcuTeT, 2012. - 189 c.— URL:
http://ebs.rgazu.ru/index.php?q=node/3492.— Pexum nocryna: ObC "AgriLib": ans aBrop.
OJIb30Bareie.— TEKCT : 3JIEKTPOHHBIN.

ConosseBa, JI. A. Teopus BeposiTHOCTeN U Matemaruueckas ctatuctuka (Yacts 1. BapuaunonHusie psinbl,
MIPOBEpPKa CTATUCTUYECKUX TUIOTE3) : yuel. mocobue / Conosnena JI.A.,Crapoxunosa O.B. - Camapa :
Wzn-so III'YTH, 2015. - 160 c.— URL: https://lib.rucont.ru/efd/319852.— Pexum nocryna: ObC "Pykont"
: 110 OAIHUCKE.— TEeKCT : AIIEKTPOHHBIN.

Teopust BEepoATHOCTEH U MaTeMaTHYECKasl CTaTUCTHKA : y4e0. mocobue (Kypc yekiuit) / [H/n]. - CtaBponois
: m31-Bo CKDY, 2018. - 229 ¢.— URL.: https://lib.rucont.ru/efd/688053.— Pexxum noctyma: 9bC "PykonT"

: IO MOANHUCKEe.— TEKCT : AJEKTPOHHBIMN.

8.1.2. JlonosiHUTeIbHASA JIUTEPATYPaA

Tonbrmesa, Cemiana [1aBinoBHA (KaHIUIAT MEIAarOTMYECKUX Hayk). Maremaruka : y4ye0. mocoOue Juist
CTYICHTOB IEPBBIX KypcOB OHOJ. HampaBleHU OakanaBpuaTa arpap. By30B O4H. GOpPMbI 00yueHHs : B 2 ..
Y. 2 : UnTerpanbHOe ucuncienne QyHKIUi oqHoi nepemenHoi. Yucnossie psaasl. Juddepennmanbabie
ypaBHeHwus. - 2019. - 116 c..— URL: http://195.206.39.221/fulltext/i 031382.pdf.— Pexxum nocrymna:
OnekrponHas oubnmnoreka Upkyrckoro FAY.— Tekct : HemocpeacTBEHHBIN.

Hetidensa E. B. Briciias maremarnka : COOpHUK TECTOBBIX 3aJaHUMN JJIs CTYICHTOB
CEJIbCKOXO3SIICTBEHHBIX BBICIINX YueOHbIX 3aBenenut / Heiidensn E. B., Jlanunosa H. I. - OpenOypr :
OpenOyprckumii ['AY, 2014. - 202 c.— URL: https://e.lanbook.com/book/134513.— Pexum noctymna: 95C
"JIAHB" : no noanucke.— TeKCT : ANEKTPOHHBIH.



OsunHHUKOBa, Haranbs MBaHOBHA (IOKTOp TEXHUYECKUX HayK; mpodeccop). [Ipaktukym mo
MaTeMaTH4eCKOM cTatucTuke : yued. mocobue. Y. 1. - 2015. - 177 c.— URL:
http://195.206.39.221/fulltext/i 004605.pdf.— Pexxum noctyna: anmekrponHas 6ubmuoreka Mpkyrckoro
I'AY. - TekcT : 3IeKTPOHHBIH.

OBunHHuKOBa, Hatanbs MiBanoBHa. Teopus BEposSTHOCTEN U MareMaTHYECKasi CTaTUCTHKA :
(MHIMBHyaJbHBIE 3a1aHUS KOHTP. pabOoThI UI CTYACHTOB 2 Kypca SKOH. OakanaBpuara O4H. M 3a04H.
¢dopmbl 00yuenust) / H. . Opunnnukosa. - Upkytck : U3n-so UpI'CXA, 2014. -39 c.— :.

8.2. [lepeyennb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceT HTEepHET, He00X0AMMbIX
AJIsl OCBOEHMS THCIHUTIIHHBI

1. http: //www.math.ru —mMaremarudeckuii caiiT, B 6MOIMOTEKE KOTOPOTO MPECTABICHBI MTOJIHOTEKCTOBBIC
KHUTH 110 KOMOWHATOPHKE M TEOPUH BEPOSITHOCTEH.

2. http: window.edu.ru/ window- uadopmannonHas cucrema « EquHoe okHO qoCcTyna K 00pa3oBaTeIbHBIM
pecypcam», B OMOIHOTEKE KOTOPOIl MPEACTaBICHBI MOJTHOTEKCTOBBIE HCTOYHHKH IO BCEM OCHOBHBIM
paszenamMm MaTeMaTHKH.

8.3. [lepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX NPH OCYLIECTBJICHUHU

00pa30BaTeJbLHOIO MpoIecca no ANCHUIINHE
Ne i/mn HaHMeHOgggzsezg g;iaMMHom Horosop Ne, nara, opranuzamus
JIumeH3noHHOE MPOrpaMMHOE 00eCTIeYCHNE

1 AbbyLingvo 12 Akt Ha nepenauy npas H-0005792 ot 08.06.2011 roga
2 Microsoft Office 2010 Akt Ha nnepegauy npaB H-0005792 ot 08.06.2011 roga
3 Kaspersky Business Space|Akr Ha nepemauy npaB H-0005792 ot 08.06.2011 rona

Security Russian Edition

CB00OIHO pacmpocTpaHseMoe MPOrpaMMHOe 0OecIieueHre

1 Google Chrome 86.X|CBoboaHO pacnpoctpansemoe [10

(BeO-Opay3zep)
2 OIIC «Cucrema 'apanT» CBoboaHO pacnpoctpansiemoe 110
3 Mozilla Firefox 83.x CBoOonHO pacnpoctpansiemoe [10
4 Opera 72.x CBoboaHO pacnpoctpansiemoe 110
5 Adobe Acrobat Reader DC  |CBo6oaHo pactipoctpansiemoe [10

9. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOBXOAUMOM 151
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO JUCIIAITJIMHE

HaunmeHnoBanue 000py10BaHHBIX
y4eOHbIX KaOMHETOB, JAbOpaTOpuil U
Jp. OOBEKTOB JJIsl TPOBEACHUS
y4eOHBIX 3aHATHHA

OcHoBHOe obopynoBanue | Dopma HCTIOIB30BaHUS
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CrenmanusupoBaHHas
MeOeb: CTOBl YYCHUYECKHE -
6 IIT., CTOJBI KOMIBIOTEPHBIC

- 15 wr., ctynbst — 21 wr.
Texnuyeckue cpeacraa
oOyuenusi: 11 mepcoHaIbHBIX
KOMIIBIOTEPOB
MOAKIIIOUEHHBIX K  CETH
WNHtepHer u pocrynmom B
IEKTPOHHYIO

nHPOpPMaLMOHHO-00pa3oBare
apHyto cpexy OI'bBOY BO
Hpkyrckoro Ay u
AIIEKTPOHHO-ONOIHNOTEYHY IO
CUCTEMY (ameKTpoHHOM
OUOTMOTEKN), CKaHep
CanoScan LIDE 110 - 1 mr.,
ckanep Epson Perfection V 37
- 1 mr., npunrep HP Lazer Jet
P 2055 - 1 wrt., npuntep HP
Lazer Jet M 1132 MFP - 1 mr.
Cnucok IIO Ha kommbioTEpE:

Aynuropus JUIS
MIPOBEACHHUS
KOHCYJBTAllUOHHBIX U
CaMOCTOSITEJIbHBIX
3aHITHIL; 3aHATHI
CEMUHAPCKOTO  THIIA,
WHIWBUIYaTbHBIX
KOHCYJIbTallUM,
KypCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUS
KypPCOBBIX padoT).

Microsoft Windows 7,

Microsoft Office 2010,

LibreOffice 6.3.3, Adobe

Acrobat Reader, Mozilla

Firefox, @ Opera, = Google

Chrome.

Cneuuanu3upoBaHHAs YueOHas ayIUTOpUS

MeOeb: CTOIbI YYCHUYECKUE - | IS MIPOBEICHUS

8 WT., cTynbs - 16 WT., 1OCKA [3aHATUN JICKIIHOHHOTO

MapkepHas - 1 1T, A0CKa |TuIa, 3aHATUM

MenoBas - 1 mT. CEeMHMHApPCKOTO  THIIA,

MonoaexHsiit, aya. 272 Y4eOHO-HaIISTHBIC TOCOOUS. |TPYITOBBIX U

WHIUBUTy ATBHBIX
KOHCYJIbTallUM,
TEKYIIEro KOHTPOJS H
MIPOMEKYTOUHOMN

arTeCTal|H.




CrenmanusupoBaHHas VYuebHas ayuTOpus

Mmebenb: cTon - 60 mrt., cTyn - |1 IIPOBEICHUS
120 mwr., TpuOyHa - 1 T, |3aHATHH JEKIIMOHHOTO
JIOCKa MeJloBas - 1 IT., TocKa [Tura, 3aHATUH
MapkepHas - 1 mrt. CEMHUHApCKOIr0  THIIA,
Texnuueckue CpEICTBA | TPYIIOBIX U
o0y4eHus: MYJIBTUMEINA | MHAUBUTYaTbHbBIX
npoektop Epson - 1 mT. KOHCYJIbTallUM,

VY4eOHO-HAIVISTHBIC TOCOOUS. |TEKYIIET0 KOHTPOJS |
Crnucoxk I1O Ha xoMIBIOTEpE: |IPOMEKYTOUHOM
Microsoft Windows 7, |aTTecTanum.

Microsoft Office 2010,
LibreOffice 6.3.3, Adobe
Acrobat Reader, Mozilla
Firefox, @ Opera, = Google
Chrome.
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10. PABPABOTYUKH

MapTsIHEHKO A.
JloueHt Maremaruka n.

(y4eHast CTENeHb) (3aHUMaeMasi IOJDKHOCTD) (mecTo paboThl) (PHO)

[Tporpamma paccMoTpeHa u 0j00peHa Ha 3aceJaHnu Kadeapsl MaTeMaTHKU
ITporoxon Ne 8 ot 6 anpens 2023 .

3aB.kadenpoii /OunnHMKOBa H.W./




