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JIner akTyanusanuu padodeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM ToJ1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 r. Ne
3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKH

IIporokon ot 20 1. Ne

3aB. kadeapoii 10.A. U3BexoB

Pabouast mporpamMma nepecMoTpeHa, o0CykaeHa u oo0peHa s peanusaruu B 2028 - 2029
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokonm ot 20 . Ne

3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roly Ha 3aceqaHuu kadeapsl [IpukiaaHoOl MaTeMaTuku U HHHOPMATUKA

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokom ot 20 . Ne

3aB. xadenpoii 10.A. U3BexoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Llenb ocBOGHUSI TUCIUIUIMHBI «MaTeMaTnka) COCTOUT B MOJIYYEHUU CTYICHTaAMU
(GbyHIaMeHTaJIbHBIX MaTeMaTHUYEeCKUX 3HAHUN U MPOYHBIX MPAKTHUECKUX HABBIKOB IO
HCIOJIb30BAHUIO METO/I0B MAaTEMAaTUYECKOTO aHaIu3a I UCCIIEIOBAaHUS MaTeMaTHYECKIX
MoOJIeJIel TeX WJIM UHBIX MPOLIECCOB U SIBJICHUMN, B TOM YHCIIE U SKOHOMHYECKUX, JIJIS
MOJIy4YEHUS] aHAIUTUYECKUX U YUCIEHHBIX PELICHH MOCTaBIEHHBIX 3a/1a4.

Jlis nocTrKeHs OCTaBICHHOM 11eNu B Kypce «MareMaTHKay peliaTes 3a1a4u:

- pa3BUTHUS JOTMYECKOT0 U aITOPUTMHUECKOTO PELICHHUS;

- OBJIaJICHUSI OCHOBHBIMHM METO/IaMHU UCCJICIOBAHUS U PEIICHUS MaTEMaTHYECKUX
3azauy;

- BBIPA0OTKY YMEHHS CAMOCTOATEIBHO PACIIUPSITh MaTeMaTHUECKUE 3HAHUS U
MIPOBOAUTH MaTeMaTHUECKHM aHaI13 SKOHOMUYECKHX 3a]1aY;

- MCIOJIb30BaHKUE METOJIOB MaTEMaTUYECKOTO aHaIn3a U ero Mojesnei B
MPAKTUYECKON ACSITENIbHOCTU C IPUMEHEHUEM COBPEMEHHON BBIUMCIUTEILHOM TEXHUKH;

- 03HAaKOMUTH CTYICHTOB C OCHOBHBIMU MaTEeMAaTUUYECKUMU METOIaMU U MOJIEIISIMU
UCCIIETIOBaHMS BEPOSTHOCTHBIX 3aKOHOMEPHOCTEH MAaCCOBBIX OJHOPOIHBIX CIIyUYalHbIX
COOBITUH.

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Juctumimaa MareMaTiuka BXOJIUT B 0053aTEIbHYIO YacTh y4eOHOTO IIaHa
00pa3oBaTeNbHON POTPAMMBI.

JIist u3ydeHusI TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMCHUS, BIAJCHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTE U3YUCHUS AUCIUILTNH/ MPAKTUK:

Jist u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS Kypca MaTEMAaTHKU B 00BEME MPOrpamMMBbl
CpedaHel IIKOJIbI.

OcBoeHUE JaHHOM NUCLMIUIUHBI IPEAINOIaraet, YTo B pe3yibTaTe U3y4eHUs
IIKOJIBHOTO Kypca MaTeMaTUKH 00yJaroIuiics nMeeT cPOPMUPOBAHHOE MIPEICTABICHUE O
MaTeMaTHKe KaK YHHUBEPCAIbHOM SI3bIKE HAyKH, 00 UJIeAX U METO/IaX MaTeMaTHUKH, BIa/IeeT
MaTeMaTUYECKUMU 3HAHUSIMU U YMEHHSIMU, COOTBETCTBYIOIIMMU DenepanibHOMY
KOMITOHEHTY T'OCYJapCTBEHHOTO CTaHIapTa 00IIero o0pa3oBaHusi, UMEET Pa3BUTOE
JIOTUYECKOE MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHne, 001a1aeT BBICOKUM YPOBHEM
aNrOPUTMHUYECKOHN KYJIBTYPBHI.

3HaHUS U YMEHUS, YCBOCHHBIE B MPOIIECCe N3YUEHU MAaTEMATHKU HEOOXOAUMBI JIJIst
OCBOEHUS APYTUX TUCIUIUINH €CTECTBEHHOHAYYHOTO U MPO(heCcCHOHATEHOTO IIMKIIOB.

3HaHus (YMEHUSs, BIIAJICHUS ), TOTyYCHHBIC TP U3yYEHUH JAHHOW JUCIUATUTAHBI
OyayT HEOOXOAUMBI [T U3YUEHHSI TUCIIUTUTHH/TIPAKTHK:

Crarucrtuka

Mertonbl 06pabOTKH SKOHOMUYECKOM nH(popManun

ConuanbHO-3KOHOMUYECKask CTATUCTHKA

Teopust PJKOHOMHUYECKOTO aHAITN3a

3 Komnerenuuu ody4yarouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHHUILIMHBI (MOAYJIs1) M IVIAHUPYEMble Pe3yJIbTAThl 00y4YeHUs

B pesynbrare ocBOGHUS AUCHUILTUHBI (MOTyJsl) «MaremaTruka» o0ydaronuuiics
JIOJKEH 00J1a/1aTh CIEAYIOIIUMU KOMITETeHIIUAMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

OIIK-2 CriocobeH ocymecTBIsITE COOp, 00pabOTKY M CTATUCTUYCCKUN aHATN3 JaHHBIX,
HGO6XO)II/IMI)IX JJI PEIICHU IMOCTABJICHHBIX DKOHOMHWYCCKUX 3aJ1a4;




OIIK-2.1

[Tpon3BOAUT MOKUCK U COOP AAHHBIX I HOPMUPOBAHHS Oa3bl
CTaTUCTHYECKOTO UCCIICTOBAHUS

OIIK-2.2

OO6pabaTpIBaeT U aHAIM3UPYET CTATUCTUYECKYIO HH(OpMAIHIO C
UCIIOJIb30BAHUEM METOJI0B IKOHOMUYECKOTO aHAJIN3a, CTATUCTHKH U
CIEUATIBHBIX IIPOTPAMMHBIX CPECTB, MOJIY4aeT 000CHOBAHHBIC BBIBO/IBI
Y MIpeJyIaracT BO3MOXKHBIC BAPHUAHTHI PEILICHUS TIOCTABICHHON
HSKOHOMUYECKOH 3a]1a4u




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIMILUIMHBI COCTABIISIET 6 3a4eTHBIX eAUHUI] 216 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 25,5 akaj. 4acos:

— ayuTopHas — 22 axkaj. 4acos;

— BHeayauTopHas — 3,5 akaJl. 4acos;

— camocTosTenbHas pabota — 174 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. vac;

— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

CDopMa arrecraguu - 3a4€T, 3K3aMCH

Paznen/ rema
JUCIUATIIUHEI

Kypc

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

11ab.
3aH.

Jlek.
3aH.

IPaKT.

CamMocrogrenbHas

paboTa cTyeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

dopma TeKyILEero
KOHTPOJIA
yCIIEBAEMOCTH U
MIPOMEKYTOTHOM
aTTecTallu

Kon
KOMIIETCHIIUH

1. DnemMeHThI TMHEHHOI! anre6psl:

MaTpHIIbL, OTIPENEIUTEIH,
CHCTEMBI JITHEHHBIX
anredpanvecknx ypaBHEHHN

1.1 Matpuus! u neficTBust
HaJl HUIMHU

- IOJITOTOBKA K
MIPAKTHYECKOMY
3aHATHIO,

- OJTrOTOBKA K
YCTHOMY OIpOCY,
- peleHue
COOTBETCTBYIOIIN
X 3a]a4 13
KOHTPOJIbHOU
paboThI

VYerHbI onpoc
KonTtponpuas
pabora

OIIK-2.1,
OIIK-2.2

1.2 Onpenenurenu n
CIMOCOOBI MX BBIYHCIICHHS

- HOATOTOBKA K
IPaKTUYECKOMY
3aHATHIO,

- IOJITOTOBKA K
YCTHOMY OHpOCY,
- peleHue
COOTBETCTBYIOIIH
X 33714 U3
KOHTPOJIbHOU
paboThI

VYceTHbli onpoc
KonTtponbnas
pabota

OIIK-2.1,
OIIK-2.2

1.3 OGpaTHas MaTpua.
Pemenne cucrem ¢
MOMOIIBI0 0OpaTHOM
MaTpHULbI

- IOJITOTOBKA K
MIPAKTUYECKOMY
3aHATHIO,

- MIOAATOTOBKA K
YCTHOMY OIpOCY,
- peleHue
COOTBETCTBYIOIIN
X 3a]1a4 13
KOHTPOJIbHOU
paboTsI

YcTHbIl onpoc
KonTponbHas
pabora

OIIK-2.1,
OIIK-2.2

1.4 ®opmynsr Kpamepa.

- IOATOTOBKA K

YcTHsll ompoc

OIIK-2.1,




Meron I'aycca

IPaKTHIECKOMY
3aHATUIO,

- HOATOTOBKA K
YCTHOMY OIIPOCY,
- pelieHue
COOTBETCTBYIOLIH
X 337124 U3
KOHTPOJIBHOH
paboTb

KonTtponbnas
pabota

OIIK-2.2

HUroro no pazneny

23

2. [Ipenen u HEMPEPHIBHOCTD

(dhyHKIMU

2.1 Oynknus. [penen
IIOCJIe0BATEIbHOCTEH.

Tpenen GpyHKIHH.

- TIOATOTOBKA K
MPAKTHIECKOMY
3aHATHIO,

- COCTaBJICHHE
yueOHOM KapThl
1o TeMe (Kparkas
CHCTEMaTH3aLHs
U3y4EHHOT0).
CaMOCTOSITENEHOE
n3ydeHue
yueOHOM
JIMTEpaTypBHI;

- pemeHue
COOTBETCTBYIOIIH
X 3a71a4 u3
KOHTPOJIBHOM
paboThI

VYcTHbIi ompoc
KonTponpuas
pabora

OIIK-2.1,
OIIK-2.2

2.2 OCHOBHBIE

HCOIPECACIICHHOCTH.

OKBHBaJICHTHBIC
OCCKOHEYHO MaJIble

(dhyHKIUH.

0,5

- IOATOTOBKA K
HPAKTHIECKOMY
3aHATUIO,

- COCTaBJICHUE
y4eOHO KapThl
0 TeMe (KpaTkast
CHCTEMaTH3aNUs
W3YYEeHHOTO).
CaMOCTOSITENBHOE
U3ydeHue
yueOHOi
JIUTEpaTypBhl;

- pemeHne
COOTBETCTBYIOIIH
X 3a/1a4 U3
KOHTPOJIbHOM
paboThI

YceTHbIi onpoc
KonTponpuas
pabota

OIIK-2.1,
OIIK-2.2

2.3 IlepBolii ¥ BTOpOIt
3aMevarelbHbIe TPl

0,5

- IOATOTOBKA K
MPaKTHIECKOMY
3aHSTHIO,
CaMOCTOSITEIbHOE
H3y4YeHHE
yaeOHOH
JIUTEPATYpBHI;

- peleHue
COOTBETCTBYIOIIN
X 3aJa4 u3
KOHTPOJIbHOM

VYeTHblii onpoc
KonTtponbnas
pabora

OIIK-2.1,
OIIK-2.2




paboThI

2.4 Knaccuguxanus To4ex
paspbiBa

0,5

- TIOJITOTOBKA K
MPaKTHIECKOMY
3aHATHIO,
CaMOCTOSATENbHOE
U3yYCHUE
yueOHOI
JIMTEpaTypBI;

- pemeHue
COOTBETCTBYIOIIH
X 33719 U3
KOHTPOJIBHON
paboThI

VYcTHbI# ompoc
Kontponbnas
pabora

OIIK-3
[K-1

VYcTHbI# ompoc
KonTtponpuas
pabota

OIIK-2.1,
OIIK-2.2

Hroro o pazneny

15

20

3. Iuddepenimanpaoe
ncuucIeHne GYHKIIMU OTHOM
MIepEeMEHHON

3.1 Ilonatue mpou3BOIHOM
¢yukiuu. IMpoussogHas
CJIOXKHBIX (DyHKITHH

0,5

CaMocrosTenbHas
pabora ¢
JIUTEPATypOu —
KOHCIIEKT pazjena
«3agaun,
le/IBO[lHlLll/Ie K
IIOHATHUIO
MIPOU3BOTHONY,

- IOATOTOBKA K
TIPaKTHIECKOMY
3aHATHIO

YceTHbli onpoc
KonTtponbnas
pabora

OIIK-2.1,
OIIK-2.2

3.2 Jlorapudmuueckoe
nmuddepeHupoBanue.
HesiBHO 3a1anHas QyHKIHS

0,5

- IOJITOTOBKA K
HPaKTUYECKOMY
3aHATUIO,

- COCTaBJICHUE
y4e0HOI KapThI
«IIpouzBonHas»,
- pemieHue
COOTBETCTBYIOIIN
X 33734 U3
KOHTPOJIbHOU
paboThI

VYTl onpoc
KonTponpuas
pabota

OIIK-2.1,
OIIK-2.2

3.3 OynkIus, 3aaHHAS
napameTpuuecku. [IpaBua
Jlonurans

0,5

- IIOATOTOBKA K
MIPaKTHYECKOMY
3aHSTHIO,

- COCTaBJICHUE
y4eOHOM KapTh
«IIpouzBonHas»,
- perieHue
COOTBETCTBYIOLIH
X 33734 U3

YcTHbIl ompoc
KonTponbHas
pabora

OIIK-2.1,
OIIK-2.2




KOHTPOJIBHOH
paboThI

- IOAT'OTOBKA K

MPAKTUYECKOMY
3aHATHIO,
- COCTaBJICHHE
eOHOH KapThI .
3.4 UccnenoBanue GpyHKIMH A P YcTHBIN onpoc OIIK-2.1,
4 «IIpouzBoHas»,
U 1ocTpoeHue rpaduxka. Kontponbhas OIIK-2.2
- peuieHue
pabora
COOTBETCTBYIOIIN
X 3a7a4 13
KOHTPOJIBHOH
paboThI
Hroro no pazgeny 1 15 15
4. KowmmexcHble yncia
- IOATOTOBKA K
YCTHOMY OIIPOCY,
- IOATOTOBKA K
4.1 OcHOBHBIE OHATHS.
MPaKTUYECKOMY
T'eomerpuueckoe
3aHSTHIO; KonTposnbnas OIIK-2.1,
M300paKeHNE KOMIUIEKCHBIX 1 8
- pelieHue pabora OIlK-2.2
gucen. ®opmel 3anucu
COOTBETCTBYIOLIH
KOMIIJICKCHBIX YHCEII.
X 337124 U3
KOHTPOJIBHOM
paboThI
- MOJITOTOBKA K
YCTHOMY OTIpOCY,
- MOJITOTOBKA K
TPAKTHTICCKOMY YerHBIl onpoc
4.2 JleiicTBus Ha 3aHATHIO; P OIIK-2.1,
0,5 74 KonrponbHas
KOMIUTEKCHBIMU YHCITaMH - perieHne aGora OIlK-2.2
COOTBETCTBYIOLIH p
X 33724 13
KOHTPOJIbHOM
paboThI
HUroro o pazneny 0,5 1 15,4
Hroro 3a cemectp 6 87,4 3a4éT
5. Heonpenenenusiit
UHTErpa
MOJITOTOBKA K
MPAKTUYECKOMY
. 3aHATHIO .
5.1 CpoiicTBa i YerHbli onpoc
- pelieHHe OIIK-2.1,
uHTerpuposanus. Henocpen, 1 0,5 5 KonTtponbnas
COOTBETCTBYIOIIN OIlK-2.2
-CTBEHHOE HUHTEIPUPOBAHUE pabota
X 33724 13
KOHTPOJIbHOM
paboTHI
- MOJITOTOBKA K
MPAaKTUYECKOMY
3amiTHIO, VYcrHBIN onpoc
5.2 MeTo, 3aMEeHBI - peleHue P OIIK-2.1,
9 0,5 5 KonrponbHas
TIePEMEHHOM COOTBETCTBYIOIIN aGota OIIK-2.2
X 3a71a4 U3 p
KOHTPOJIbHOM
paboTHI
5.3 Mertox UHTETpUPOBAHHUS 05 4 - IOATOTOBKA K YcTHsll onpoc OIIK-2.1,
10 9acTsIM ' MPAKTHYECKOMY KonTtponbhas OIlIK-2.2




3aHATHIO,

- peleHne
COOTBETCTBYIOIIN
X 3aj1a4 U3
KOHTPOJIbHOU
padoThI

pabota

- IOATOTOBKA K

MIPAKTUYECKOMY
3aHATHIO, .
VYerHbIi onpoc
5.4 NnTerpupoBanue - penieHne OIIK-2.1,
. 9,6 KontponbHas
palMoOHANBHBIX qpo0eit COOTBETCTBYIOIIN aGora OIlK-2.2
X 337134 U3 p
KOHTPOJIBHON
padoThI
[onroroska OIIK-2.1
5.5 3auer 3ayer '
3a4ery OIIK-2.2
Hroro no pazzeny 1 15 23,6
6. OmpeneneHHbIi
UHTErpa
- MOJITOTOBKA K
NPaKTUYECKOMY
6.1 CpoiicTBa 3aHATHUIO, VeTHBIi onpoc
OTIpEeZIeIEHHOT0 UHTETpaa. - pelieHue OIlK-2.1,
05 0,5 10 KounrposnbHas
®dopmyna HeroToHa — COOTBETCTBYIOIIN aGora OIlK-2.2
JleiiOHuIA X 3a/1a4 U3 p
KOHTPOJBHON
paboThI
- IOATOTOBKA K
NPaKTUYECKOMY
3aHATHIO .
6.2 . MeToz IT0CTaHOBKH U ) CLLICHI/I’e VYerHbIi omipoc OMNK-2.1
HWHTETPUPOBAHUE T10 YACTAM 1 10 P Konrtponbhas )
COOTBETCTBYIOILII OIlK-2.2
OTpeJIeNICHHBIX HHTETPaJIoB pabota
X 337124 U3
KOHTPOJIbHOU
paboTsI
- IOATOTOBKA K
MIPaKTHYECKOMY
3aHATHIO .
i VYcTHBIH otipoc
6.3 HecoOcTBEHHBIE - peleHue OIIK-2.1,
0,5 1 10 Kontponbhas
HHTETpaJibl BTOPOTO poaa COOTBETCTBYIOILIU aGoTa OIlK-2.2
X 3a]1a4 u3 p
KOHTPOJIbHOU
pabo
Hroro no pazzpeny 1 2,5 30
7. DyHKIMH HECKOJIBKUX
TIePEMEHHBIX
- IOATOTOBKA K
MIPaKTHYECKOMY
AHATH .
3 fo, VYerHbIi onpoc
7.1 YacTHble IPOU3BOJHBIE. - perieHne OIIK-2.1,
o 0,5 1 10 KontponbHas
Tonubrit ud-depenuan COOTBETCTBYIOIIU aGoTa OIlK-2.2
X 3a71a4 U3 p
KOHTPOJIbHOU
paboThI
- MOJITOTOBKA K
MPaKTHYECKOM N
P Y VYeTHBIl onpoc
7.2 KacaTenpHast 1 HOpMajb 3aHATHIO, OIlK-2.1,
0,5 10 KonrponbHas
K TIOBEPXHOCTH - penieHne aGota OIIK-2.2
COOTBETCTBYIOLIH P

X 3a1a4 U3




KOHTPOJIBHOH
paboThI

7.3 DkcTpeMyM GYHKIUH
JBYX [IEPEMEHHBIX

0,5

- HOATOTOBKA K
HPaKTHYECKOMY
3aHATHIO,

- perieHne
COOTBETCTBYIOLIH
X 337124 U3
KOHTPOJBHOMH
paboTb

VYcTHbI# ompoc
KonTtponbHas
pabota

OIIK-2.1,
OIIK-2.2

Uroro no pazneny

2,5

25

8. luddepeHunansHbie
ypaBHEHHSI IIEPBOTO TIOPSIIKA

8.1 YpaBHeHus ¢
Pa3EIAIOIINMHUCS
HepEeMEHHBIMH

12

- IOATOTOBKA K
MPaKTUYECKOMY
3aHATHIO,

- MOJITOTOBKA K
YCTHOMY OIIPOCY,
- COCTaBJICHHE
yueOHOM KapThl
«1Y mepBoro
TOPSIJIKA: THUITBL U
METO/IbI
peLICHHY;

- pelieHue
COOTBETCTBYIOLIH
X 337124 U3
KOHTPOJIBHOM
paboThI

YcTHbIH onpoc
KontponbHas
pabora

OIIK-2.1,
OIIK-2.2

8.2 JIuneiinsle
nuddepeHaibHbIe
ypaBHEHHUS

10

- IOJITOTOBKA K
MIPAKTUIECKOMY
3aHATHIO,

- IOJITOTOBKA K
YCTHOMY OIIpOCY,
- COCTaBJICHUE
y4eOHOH KapThl
«1Y nepBoro
TIOpS/AKA: THIIBI U
METOIbI
peIIeHHY;

- peleHue
COOTBETCTBYIOILU
X 3aJa4 13
KOHTPOJIBHOM
paboThI

VYcerHbIl onpoc
Kontponbnas
pabora

OIIK-2.1,
OIIK-2.2

HWroro no pazaeny

22

9. DK3ameH

9.1 IloaroToBKa K 9K3aMeHY

OIIK-2.1,
OIIK-2.2

HWroro no pazaeny

Hroro 3a CEMECTP

86,6

OK3aMCH

HToro no nuCHUMIUIMHE

10

12

174

3a4er, 3K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Peanuzanus KOMIIETEHTHOCTHOTO MOJIX0/A MPEyCMaTpUBAET UCTIOIb30BAHNUE B
y4eOHOM IpoIecce aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEACHHUS 3aHATHIA B COUYETAHUU C
BHEAYJAUTOPHOU pabOTOi ¢ 11eTbI0 (POPMHUPOBAHUS M Pa3BUTHSI MPO(ECCHOHAIBHBIX HABBIKOB
obyuatomtuxcs. CornacHo 1. 34 Tlopsiaka OpraHU3aluy U OCYIIECTBICHUS ICATEIHHOCTH TI0
o0pa3zoBaTenbHBIM IporpaMMamM OakaiaBpuara BeIcIIero 00pa3oBaHus (yTB. IPUKAa30M
MOwuH P® ot 05.04.2017 r. Ne 301), mpu npoBeaeHnH y4eOHBIX 3aHATUN 00€CIIeUNBACTCS
pa3BuTHE y 00yUYaIOMIMXCsl HABBIKOB KOMAaHIHOW PaOOThI, MEXINYHOCTHON KOMMYHUKAIUH,
MPUHATHUS PEIICHUM, TUJEPCKUX KAaYeCTB, B TOM YHUCIIE C YUETOM PErHOHAIBHBIX
ocoOeHHOCTeH MpohecCHOHATFHON AEATEIbHOCTH BBITYCKHUKOB U MMOTpEOHOCTEH
paboToaTene.

Bribupas Ty nim uHyI0 TEXHOJIOTHIO paboThl ¢ 00y4YaroIUMHUCs, HEOOXOAUMO UMETh
B BUJLY, YTO HanOoJbIero 3¢dexra ot ee MpruMEHEHHUSI MOKHO JJOCTHYb, €CIH YUUTHIBATh
ey o0pa3oBaHusl, Ha peau3aliio KOTOPBIX TOJDKHA ObITh HalpaBiieHa n3dupaeMas
TEXHOJIOT U, COZIepKaHKe, KOTOPOe MPEICTOUT MepeaTh 00yJaroMMCs C €€ IIOMOLIbIO, a
TaKXe yCJIOBHsI, B KOTOPbIX OHA OyJIeT UCIIOJIb30BaThCA.

B nameit pabote Mbl UCTIONB3yeM ClIEyIOILEE.

1. TpaguuumonHsle oOpazoBaTeabHble TEXHONOTHU. Opranu3aius o0pa3oBaTeIbHOTO
npoliecca, peanoaraeT NpsmMyro TPAHCIALUIO 3HAaHUH OT IpenojaBaTess K CTyAEHTY
(IperMyILEeCTBEHHO Ha OCHOBE O0BSICHUTEIbHO-UIUIIOCTPATUBHBIX METOJIOB O0yUEHHS).
VYuyebHas 1esaTenbHOCTb CTYJIeHTAa HOCUT B TAKUX YCIOBHUSAX, KaK IIPABUIIO, PEIPOAYKTHUBHBIN
XapaxTep.

@DopMbl yUeOHbIX 3aHATHIMA:

- nH(GOpPMAaLMOHHAs JIEKIIUS — [TOCIIeI0BaTeIbHOE U3JI0KEHIE MaTepualia B
JUCLUIUIMHAPHOM JIOTHKE, OCYLECTBIIEMOE MPEUMYIIIECTBEHHO BepOaTbHBIMU CPEICTBAMH.

- IPAaKTUYECKOE 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HaBBIKOB
0 MIPEUIOKEHHOMY JITOPUTMY.

2. TexHonoruu NpoekTHoro ooydenus. OOpa3oBaTeNbHBIN MPOLIECC TIOCTPOEH B
COOTBETCTBHUH C AJITOPUTMOM IO3TATHOI'O PEeIIEHUs TPOOIEMHON 3a1a4K UM BBITOJTHEHUS
yueOHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO
JeSITeIbHOCTD IPYIIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BRIPA0OTKY KOHLIETIIMH, YCTAaHOBJICHUE
1esel u 3a1a4d, GopMyJIHPOBKY OXKHIAEMBIX PE3YIbTATOB, ONPEIEICHNE IPUHIIUIIOB U
METOJAMK peIlIeHUs TOCTAaBICHHBIX 33/1a4, IUTAHUPOBaHHUE X0a PaboThl, MOUCK JOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MO3TANHYIO PEAIN3ALUIO TUIaHa paboThI, TPE3EHTALUIO
pe3yabTaToB paboThl, UX OCMBICIIEHHE U pedekcuto. [IpuMeHseTcs B OCHOBHOM JUIs
nepexoja KOMIETEHIMHY Ha YPOBEHb BIIa/ICHUS.

OCHOBHBIE THIIbI IPUMEHSEMBIX HAMHU B 00pa30BaTeIbHON EATETbHOCTH MTPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTYpa NpubinkeHa K popmMary HayqyHOTO
UCClieIoBaHMs (J0Ka3aTeNIbCTBO aKTyaJIbHOCTH TEMBI, OIIpe/ie/ieHe HayqYHOH MPOOIeMBl,
npeaMera M 00beKTa UCCIeJOBaHus, 11eJel U 3a/1a4, METO10B, HICTOYHUKOB, BBIJIBUKECHUE
TUIIOTE3bl, 0000IEHNE PE3YNIbTATOB, BBIBO/IbI, 0003HaUE€HHE HOBBIX MTpobiem). Pesynabratom
ABIIsIETCA yuyeOHas KapTa M0 MOYIIO Hallel 00pa3oBaTeIbHON MPOrPaMMBI.

TBopueckuil NPoeKT, MPeANoaraolfi B OTIMYUE OT MPEIbIIyIIero, KOHEUHBIN
IPOAYKT B CIEIYIOIIUX BapHaHTaX — ra3zeTa K HCTOPUUYECKH 3HAUNMOMY
«MaTeMaTHYeCKOMY» COOBITHIO (Tpa3aHUK yucna «I[1uy u T.11.); «MaTemMaTudeckas»
OTKpBITKa (CBOEro poja yueOHas KapTa, TOIbKO HeopMalbHO, KPACOUHO OPOPMIICHHAS;
BUJICOPONIHK «S Haydy Bac pemars ...» U T.I1.

HNupopMalinoHHBIN TPOEKT — yueOHO-TT03HABATENIbHAS JESITEHOCTD C SPKO
BBIPQ)XEHHOW IBPUCTHYECKOW HAIPABICHHOCTHIO (TIOMCK, OTOOP M CUCTEMaTH3aIHs
nH(pOpMALIUY O KAKOM-TO 00BEKTE, 03HAKOMJIEHHE YYaCTHUKOB IIPOEKTa C 3TOM
nHpopManuei, ee aHau3 U 0000IICHHE W, HAKOHEII, TPE3CHTAIHS TI0 TPAKTUIECKOMY
MIPUJIOKEHUIO).



4. ndopManinoHHO-KOMMYHHKALIMOHHBIE 00pa30BaTeNIbHbBIE TEXHOJIOTHH.
OpFaHI/I3aI_II/IH O6pa30BaTeJILHOFO nmponecca ¢ IpUMCHCHUCM CIICHIUAJIM3UPOBAHHBIX
MPOTPaAaMMHBIX CPeJl U TEXHHUECKUX CPEACTB padoThl ¢ MHPOpManueil (MHPOPMALMOHHYIO
cpeny yauepcutera MOODLE).

6 YueOHO-MeTOoAHUYECKOe o0eceyeHne caMoCTOATEIbHOI padoThl 00y4aloIHUXCs

[TpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl POBEIeHUsI POMEKYTOYHOM aTTeCTAlIUN
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecnieYeHHe U CHMILTUHBI

a) OcHoBHas JIuTepaTrypa:

1. ITucemennsbiit, 1. T. KoHcneKT JieKIMil IO BBICIIEH MaTeMaTUKE: MTOJIHBIN Kypc
[Tekct]: /. T.Ilucemennsiid. - 11-e uza. - M. : Aipuc-nipecc, 2008. - 602 c. : ui. -
(Beicmiee oopazoBanue). - ISBN 978-5-8112-4866-7. - 200 1.

2. Ierpymko, U.M. Kypc Bricuield MaTreMaTuku. BBeieHne B MaTeMaTU4eCKUI
ananus. udde-penunanbaoe ucuncienue. Jlekun u npaktukym [Teker]: : yuyeObHOe
nocobue / U.M. Ilerpymiko. — 4-e uza.,crep. — Cankr-IletepOypr : Jlans, 2008. — 278 c.
— ISBN 978-5-8114-0578-7. -100 1ur.

0) lono/iHUTeILHAS JIUTEpPAaTypa:

1. B.I'. lllepmneB. OcHOBBI TMHEWHON anreOpbl U aHATUTUYECKONW T€OMETPUH:
Yuaebno-meronuueckoe nocooue / B.I'. lllepmnes. - M.: HUL] MTHOPA-M, 2013. - 168 c.:
60x88 1/16. - (Bsiciiee obpazoBanue: bakanaspuar). (06m0xka) ISBN 978-5-16-005479-7.
Pexxum noctyna: http://znanium.com/bookread2.php?book=318084 — 3ari1. ¢ skpaHa

2. AnreOpa u reometpus : yue6. mocodue / I'.1. lllyman, O.A. Boaruna, H.1O.
lonopnas. — M. : PUOP : UHOPA-M, 2018. — (Bsiciiee oopazoBanue). — 160 c. — DOI:
https://doi.org/10.12737/1708-1 Pexum moctyna:  http://znanium.com/bookread2.php?
book=908228 - 3aru. ¢ skpana

3. Anrebpa. Y. 4. 3anaunuk-nipaktukyMm: Ydyebnoe rnocodbue / [lImuar P.A. -
CII6:CIIoI'Y, 2016. - 184 c.: ISBN 978-5-288-05650-5 Pexum moctyma:
http://znanium.com/bookread2.php?book=941730 — 3ari1. ¢ skpaHa

4. JluneitHas anreOpa: TeOpHs U MPUKIAJIHbIE aclIeKThl: Y4yeOHnoe mocodue / I'.C.
[leBnoB. - 3-€ u3a., ucrp. u gom. - M.: Maructp: HUL] UH®PA-M, 2014. - 544 c.: 60x90
1/16. (meperner) ISBN 978-5-9776-0258-7  Pexxum mocryma:
http://znanium.com/bookread2.php?book=347840 — 3aru. ¢ skpaHa

5. JIunelinas anredpa u aHanuTudeckas reomerpus. [Ipaktukym: YueOHoe
nocobue / A.C. boprakosckuii, A.B. [1antenees. - M.: HUL] UHOPA-M, 2015. - 352 c.:
60x90 1/16. - (Bsiciiee obpazoBanue: bakanaspuar). (nmepermier) ISBN 978-5-16-010206-1
Pexum noctyna: http://znanium.com/bookread2.php?book=476097 — 3ar1. ¢ skpaHa.

6. JIuneiinas anredpa. JIuneitnsie onepatopsl. KBagparuunsie GopMsl.
KommnekcHsie uncna: YuedHoe nocobue / Pybamkuna E.B. - M.: HUL] UHOPA-M, 2016. -
38 c.: 60x90 1/16. - (Bsic-miee oopa3oBanue) (O6moxkka) ISBN 978-5-16-011858-1 Pexum
noctyna:  http://znanium.com/bookread2.php?book=544419

7. ladapesuuy, U. P. Jluneiinas anre6pa u reomeTpust [DneKTpoHHbIH pecypce] /

. P. llladape-Buy, A. O. Pemuzos. - M. : DUSMATIIUT, 2009. - 512 c. - ISBN 978-5-9221
-1139-3. - Pexxum noctyna: http://znanium.com/catalog/product/544772

B) MeToauuyecKue yKazaHus:
1. Koporernkas, B.A. ®yHKIINN HECKOIBKHUX TIEPEMEHHBIX: ydeOHOE mocobue



[DnextponHsIii pecypc] / B.A. Kopotenkas, FO.A. N3Bekos. - M.: ®T'YIT HTI]
«Hudpopmpeructpy», 2015.

2. N30coBa, JI.A. OcHOBBI MaTeMaTHUECKOTO aHanu3a: yued. mocodbue. Yactp 1.
Juddepenunanbaoe ncunciaeHne GyHKIUU OIHOM nepeMeHHoN [DeKTpoHHbIH pecype] /
JI.A. M3ocosa, JI.A. I'pauesa. - M.: ®I'YII HTL] «Mudopmpeructp», 2015.

3. BaxpymeBa U.A., 3axapkuna E.W., Makcumenko 1. A. COopHUK
WHIUBUAYAIBHBIX 33/1aHUi 110 MaTeMaTike. YacTh 2: YaeOHoe mocodue [ DIeKTPOHHBIH
pecypc] / . A. Baxpymesa, E.M. I'yruna, E.W. 3axapkuna, 1.B.Makcumenko. - M.: ®T'YII
HTL «Mudopmpeructpy, 2016. - Ne 0321600297.

4. Axmanosa 3.C. Terpaab-koHcHekT 1o Teme "Heomnpenenenusiit unterpan':
Y4eOHo-mMeToauueckoe mocobue [InekTporuslit pecype] / 3.C. Axkmanona. - M.: ®T'VII
HTL «Mudopmpeructp», 2016. — Ne 0321600320.

5. AkmanoBa 3.C. HeomnpeneneHHblil UHTETpall: OT TEOPUU K MPAKTUKE: Y yeOHoe
nocobue [Dnekrponnslii pecypce] / 3.C. Akmanosa. - M.: ®I'YIT HTL] «Mudopmpeructp,
2016. — Ne 0321600321.

6. AaucumoB A.JI. DeMeHTHI TEOPUH BEpOATHOCTEH: YueOHOoe mocobue
[DnexTponnslii pecypc] /AJI. Aancumos - M.: ®T'VII HTL «adopmpeructpy», 2016. — No
0321601535.

7. IlyzankoBa E.A. Benenne B MmaremaTrueckuii ananus: Y4eOHoe mocodue
[Dnextponnstii pecypc] / E.A. [ly3ankoBa, H.A. KBacosa - M.: ®I'YIT HTL]
«Uudopmpeructpr», 2016. — Ne 0321601528.

8. 3apenkas M.A. JIeKIIuM 10 TEOPHH BEPOSITHOCTEH: YueOHOe mocodue
[DnexTponnsIii pecypc] / M.A. 3apenkas. - M.: ®I'YIT HTL «Mudopmpeructp», 2017. — Ne
0321701331.

9. Baxpymesa U.A., Makcumenko U.A. DneMeHTbl KOMOMHATOPUKHU U TEOPUU
BEpOATHOCTEH: Yueb-Hoe mocobue [Dnekrponnslit pecypc] / M.A. Baxpyiesa,
N.B.Makcumenxo. - M.: ®I'YIT HTL «Uudopmpeructp», 2017. — Ne 0321702483. OO6BEM
1,28 M6

10. bynerueBa C.B. MaTtemaruka: mpe/ienbl 1 HEPepbIBHOCTh (DYHKIIUU OJTHOM
nepemenHoil. [Ipaktu-kym: YuebHoe nmocobue [ DnexTponHslii pecypc] / C.B. bynbruesa -
M.: ®I'VIT HTL] «Mudopmpe-ructpy», 2017. — Ne 0321703463. O6BEM 0,55M6

11. bonnapenko T.A. MHTerpanpHoe ucuucieHue GyHKIMH OHOW NepeMEeHHOM:
YuebHoe nocobue [Dnexkrponnslit pecypc] / bonnapenko T.A. - M.: ®I'YIT HTL]
«Mupopmpeructp», 2017. — Ne 0321703516. O6ém 3,36M6

12. Baxpymesa 1. A., Makcumenko M.A. COOpHUK HHAMBUYANbHBIX 33aHUH 110
matematuke. Yacts 3: YuebHoe nmocodue [DnexktpoHHslit pecype] / M. A. Baxpyesa,
N.B.Makcumenko. - M.: ®I'YIT HTL «Mupopmpeructp», 2018. — Ne 0321801321. O6BEM
1,45 M6

13. AnucumoB A.JI. [IpoBepka cTaTucTHUECKUX rHIOTe3: Y4yeOHoe nocodue
[DnexTponnsIii pecypc] / A.JI. Auncumos. - M.: ®I'VIT HTL[ «Mudopmpeructp», 2018. — Ne
0321801318. O6wém 1,18 M6



10.

r)[IporpammuoeotecneueHuen UuTepHeT-pecypcni:
DIJIEKTPOHHBIEPECYPCHI:

AxmanoBa 3. C. DnemMeHThl KOMOMHATOPUKH, CTaTUCTUKU M TEOPUU BEPOSITHOCTEH :
yuebHo-MeTonudeckoe mocobue / 3. C. Akmanosa ; MI'TY. - Marautoropck : MI'TY,
2016. - 1 AJIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20316(nataooparenwsi:15.04.2
025). - Tekcr : 21MeKTPOHHBIA.

Axmanosa 3. C. IlocinenoBaTenbHOCTH U psabl : yueOHOe mocobue / 3. C. AkmaHOBaA. -
Marnurtoropck : MI'TY, 2018. - 1 snekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2109(naraobparienus:15.04.20
25). - TeKCT : SJIEKTPOHHBIH.

Axwmanosa 3. C. Jluneitnas anreOpa: matpuilbl, onpenenurenu, CJIAY : yaebHoe
nocobue / 3. C. AkmanoBa ; MI'TVY. - Maruurtoropck : MI'TVY, 2016. - 1 a5ekTpoH. onr.
auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109(naTaobpare
uus:15.04.2025). - TekCT : 3IeKTPOHHBIN.

AxmanoBa 3. C. BekropHnas anre6pa : yue6Hoe mocobue / 3. C. AxmanoBa ; MI'TY. -
Maruautoropck : MITY, 2016. - 1 snekrpon. onrt. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109(naTaobparie
uus:15.04.2025). - TekCT : 3IeKTPOHHBI.

AxmanoBa 3. C. Anamutuueckas reomerpus : yuyeOHoe nocobue / 3. C. AkmaHoBa ;
MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekrpon. onr. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109(naraobpariie
Hus1:15.04.2025). - Tekcr : 3JIeKTPOHHBIN.

Axmanosa 3. C. HeompeneaeHHBIH HHTETpAI: OT TCOPHUH K MPAKTUKE : ydeOHOE mocooue
/ 3. C. AkmanoBa ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 ameKkTpoH. onT. JUCK
(CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/325(nataobparienus: 15.04.202
5). - TekcT : 31eKTPOHHBIA.

AxmanoBa 3. C. MHoromepHble ciy4aiiHble BeIMYMHBI : yuebHoe mocobue / 3. C.
AxmanoBa. - Marauroropck : MI'TY, 2013. - 1 anektpoHn. ont. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MODbject/68(naraoopamenus:15.04.2025)
. - TekcT : 3JIIeKTPOHHBIN.

AxmanoBa 3. C. Crartuueckue MeTOAbl OOpaOOTKM SKCIEPUMEHTAIBHBIX JaHHBIX :
anekTpoHHOe yueObHoe mocobue / 3. C. Akmanosa, H. U. Kumaiikuna. - b. m. : b. u., b. r.
- 1 3JIEKTPOH. OIT. JIUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3891 (nataobparenus:15.04.20
25) . - TeKCT : AMEKTPOHHBIH.

AnuncumoB A. JI. Psanet @ypee. Jlekuuu. MaTEpakTUBHBIE TECTHI : yueOHOE mocodue [ams
By30B] / A. JI. Auucumos, T. A. bongapenko, I'. A. KameneBa ; Marautoropckuii roc.
texHuueckuid yH-T uM. ['. Y. HocoBa. - Marnutoropck : MI'TY um. I'. 1. HocoBa, 2022.
- 1 CD-ROM. - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3288(nataobpamennsi: 15.04.20
25). - ISBN 978-5-9967-2426-0. - TekcT : 371eKTPOHHBII.

AnncumoB A. JI. YucnenHoe MHTerpupoBaHue : yueOHoe mocodue [ By3oB] / A. JI.
Anuncumos, FO. A. U3BekoB ; Marnutoropckuil roc. TexHuueckuit yH-T um. I'. .
HocoBa. - Marautoropck : MI'TY um. I'. . Hocoma, 2019. - 1 CD-ROM. - 3arn. c
TUTYIL. JKpaHa. - URL:



https://host.megaprolib.net/MP0109/Download/MObject/20316
https://host.megaprolib.net/MP0109/Download/MObject/2109
https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109
https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109
https://host.megaprolib.net/MP0109/Download/MObject/325
https://host.megaprolib.net/MP0109/Download/MObject/68
https://host.megaprolib.net/MP0109/Download/MObject/3891
https://host.megaprolib.net/MP0109/Download/MObject/3288

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

https://host.megaprolib.net/MP0109/Download/MObject/2632(aataobparienns:15.04.20
25). - ISBN 978-5-9967-1699-9. - TekcT : 3JeKTPOHHBIIA.

AnncumoB A. JI. Teopus BepositHocTel. Yacts 1 : yueOHoe mocobue [ By3oB] / A. JI.
AnucumosB, T. A. bonaapenko, I'. A. KameneBa ; MarHuToropckuii roc. TeXHUYECKUN
yH-T uM. . . Hocoma. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM.
- 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2625(aaraobparienns:15.04.20
25). - ISBN 978-5-9967-1700-2. - TeKcT : 3JCKTPOHHBIIA.

AnncumoB A. JI. IlpoBepka cTaTHCTHYECKHMX THIOTE3 : ydeOHoe mocobue / A. JI.
AnncumoB ; MITY. - Maruutoropck : MITY, 2018. - 1 23ekTpoH. oNT. IUCK
(CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2132(naraobparienus:15.04.20
25). - ISBN 978-5-9967-1168-0. - Tekct : 37eKTPOHHBIH.

AnucumoB A. JI. TuddepennumansHoe ucuucieHue (HYHKIUU OAHOW MEPEMEHHOW :
yueOHoe mocooue / A. JI. Auucumos, JI. A. I'paueBa, E. M. I'yruna ; A. JI. Auucumos, J1.
A. I'paueBa, E. M. I'yruna ; MI'TVY. - Marautoropck : MI'TY, 2018. - 1 anexTpoH. onr.
JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2242(nataoopamennsi:15.04.20
25). - TekcT : SNeKTPOHHBIH.

AnncumoB A. JI. Marpuusl. Onpenenurenu. CucTeMbl JIMHEHHBIX alreOpandecKkux
ypaBHeHu# : yuebHoe nocodue / A. JI. Auucumos, T. A. bongapenko, I'. A. Kamenesa ;
MI'TY. - Marautoropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1898(naraobparienns:15.04.20
25). - ISBN 978-5-9967-1000-3. - TeKCT : 3JEKTPOHHBIIA.

AnucumoB A. JI. DneMeHTsl Teopuu mojis : ydeOHoe mocodbue / A. JI. AHUCHMOB ;
MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20340 . - TeKCT : 3ACKTPOHHBIH.
BaxpymeBa 1. A. COopHUK NpHUKIAIHBIX 33a/Ja4 MO BbIclIedl maremaTuke. Yactp 2 :
npaktukyMm / 1. A. BaxpymeBa ; MarHuroropckuii roc. TexHuueckuit yu-t um. I'. WM.
HocoBa. - Marautoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-ROM. - 3arn. ¢
TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3188(nataobpamienns:15.04.20
25). - ISBN 978-5-9967-2369-0. - TekcT : 371eKTpOHHBII.

Baxpymesa . A. COOpHHMK NpHUKJIaJHBIX 33Jay IO Bbiclield maremaruke. Yacts 1 :
npaktukym / M. A. Baxpymesa ; Maruutoropckuii roc. Texuuueckuii yu-t um. I'. W.
Hocogra. - Marautoropck : MI'TY um. I'. M. Hocora, 2020. - 1 CD-ROM. - 3arn. c
TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2838(nataobpamienns:15.04.20
25). - ISBN 978-5-9967-1975-4. - TekcT : 3JeKTPOHHBIHA.

Baxpymesa 1. A. COOpHUK MHAMBUAYAIBHBIX 33JJaHUM IO MaTeMaTUKe : MpakTUKyM. Y.
3 / U. A. Baxpymesa, 1. A. Makcumenko ; 1. A. Baxpymesa, . A.MakcumeHko ;
MI'TY. - Marauroropck : MI'TY, 2018. - 1 anektpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2176(naTaobpamenns:15.04.20
25). - ISBN 978-5-9967-1195-6. - TekcT : 271€KTpOHHBIA.

Baxpymesa M. A. [luddepeHunpoBanne M HUHTETpUpPOBaHUE (DYHKIMH HECKOJIbKUX
nepeMeHHbIX : yuyebHoe mocobue / M. A. Baxpymena, . A. Makcumenko ; MI'TY. -
Marnuroropck : MI'TY, 2018. - 1 osnekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2243 . - TekcT : 2JIeKTPOHHBIH.
Baxpymesa M. A. DneMeHTs! KOMOMHATOPUKM M TEOPUU BEPOSITHOCTEH : ydeOHOe
nocobue / U. A. Baxpymesa, 1. A. Makcumenko ; MI'TY. - Maraurtoropck : MI'TY,
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26.
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2017. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20413(naraobparmenwus:15.04.2
025). - Tekcr : 3ICKTPOHHBIHA.

BaxpymieBa 1. A. ®OyHKIIMKM HECKOJBKUX TMEPEMEHHBIX : ydyeOHoe mocobue / U. A.
Baxpymesa, . A. Makcumenko ; 1. A. Baxpymesa, . A. Makcumenko ; MI'TY. -
MarauToropck : MI'TY, 2017. - 63 c. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2052(aaraobparienns:15.04.20
25). - TeKCT : HEMOCPEACTBEHHBIH.

BaxpymeBa U. A. Teopust BepostHOcTel : yueOHOe ocodue / M. A. Baxpymea, U. A.
Makcumenko ; MI'TY. - Marnutoropck : MI'TY, 2016. - 1 31nexkTpoH. onT. IUCK
(CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20412(nataooparenus:15.04.2
025). - Tekcr : 21MeKTPOHHBII.

Baxpymesa 1. A. COOpHUK WHIMBHIyaTbHBIX 33JaHHUI 110 MATEMaTHUKE : MPAKTUKyM. [Y.
2]/ W. A. Baxpymesa, E. U. 3axapkuna, . A. Makcumenko ; MI'TY. - MarHuTOropck :
[MI'TY], 2016. - 111 c. : rpag. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20411(naraobparuenusi: 15.04.2
025). - TekcT : HeNOCPEACTBESHHBII.

Baxpymesa U. A. COOpHHK WHAMBHIyaNbHBIX 3aJlaHU IO MaTeMaTUKe : y4deOHOe
nocobue. Y. 2 / U. A. Baxpymesa, E. 1. 3axapkuna, 1. A. Makcumenko ; MI'TVY. -
Maruautoropck : MITY, 2015. - 1 snekrpon. onrt. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/283(nataoopamenus:15.04.202
5). - TeKcT : 3IEKTPOHHBIM.

['maronesa U. B. Psnpl : yue6HO-MeTomMueckoe mocodue s By3os] / M. B. ['maronesa,
E. A. KonoBanpuuk ; Maruuroropckuii roc. texuuueckuid yH-T uM. I'. 1. Hocoga. -
Marnuroropck : MI'TY um. I'. Y. HocoBa, 2022. - 1 CD-ROM. - 3arx. ¢ TuTyn. 5KpaHa.
- URL:
https://host.megaprolib.net/MP0109/Download/MObject/3187(nataobpamenns: 15.04.20
25). - ISBN 978-5-9967-2374-4. - TekcT : 3IEeKTPOHHBIM.

I'maronea U. B. Wuterpan mo ¢urype : ydeOHoe mocoOue [mis By3os] / U. B.
I'maronesa, E. A. KonoBanpuuk ; MaraHutoropckuii roc. TexHndeckuii yH-T uM. I'. W.
Hocogra. - Marautoropck : MI'TY um. I'. M. Hocora, 2020. - 1 CD-ROM. - 3arn. c
TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2924(nataobpamienns:15.04.20
25). - ISBN 978-5-9967-1976-1. - TekcT : 371€KTPOHHBII.

I'pauesa JI. A. Tlocobue ans cryneHToB 3a0uHoi ¢opmbl 0OydyeHus. Yacte 3 : yueOHOE
nocodue [mns By3zoB] / JI. A. I'paueBa, E. M. T'yruna, U. A. Baxpymena ;
Marunuroropckuii roc. Texuuueckuii yH-T um. I'. . HocoBa. - Marauroropck : MI'TY
um. I'. M. Hocosa, 2021. - 1 CD-ROM. - 3arn. c¢ turym okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20471(nataobparuenusi: 15.04.2
025). - ISBN 978-5-9967-2214-3. - TekcT : 3IeKTPOHHBIH.

I'paueBa JI. A. [Tocobue nis cTyneHTOB 3a04HOi Gopmbl 00ydeHus. YacTs 2 : yuyeOHOE
nocobue [mns By3oB] / JI. A. I'paueBa, E. M. TI'yruna, U. A. Baxpymena ;
Marunuroropckuii roc. rexuuueckuit yH-T um. I'. . Hocosa. - Marauroropck : MI'TY
um. I'. M. Hocosa, 2020. - 1 CD-ROM. - 3arn. c turyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2930 . - ISBN
978-5-9967-1970-9. - TekcT : HNeKTPOHHBIH.

I'pauesa JI. A. [luddepenunansnoe ncuncnenne GyHKIUN 0JHON nepeMeHHon. YacTs 2
: yueOHoe nocobue [ By3oB] / JI. A. I'pauesa, E. M. I'yruna ; Marauroropckuii roc.
texHuueckuid yH-T uM. I'. Y. HocoBa. - Marnutoropck : MI'TY um. I'. 1. Hocoga, 2019.
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- 1 CD-ROM. - 3ari. c TUTYIIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2614(aataobparnienns:15.04.20
25). - ISBN 978-5-9967-1623-4. - TeKCT : 3JCKTPOHHBIIA.

I'paueBa JI. A. KomrmuiekcHbie uucia. DJIEMEHThI TEOPHH (PYHKIUH KOMILIEKCHOU
MEPEeMEHHOI: yuyeOHOe MmocoOue W MPAKTUKYM C BapHaHTaMU KOHTPOJBHBIX PadoOT :
yaeOHnoe nocodbue / JI. A. I'paueBa, E. M. I'yruna ; MI'TY. - Marautoropck : MI'TVY,
2017. - 1 AJIEKTPOH. OTIT. JTUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20470(naraobparmenws:15.04.2
025). - TekcT : 3ICKTPOHHBIIA.

I'pageBa JI. A. Psaapl: Kypc JISKIMI ¥ IPakTHKYM : yuyebHoe mocooue / JI. A. I'pauena, E.
M. TI'yruna ; MI'TY. - Marnutoropck : MI'TY, 2015. - 1 31exTpoH. ONT. JIUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MOQObject/174. -
Texcr : 37eKTPOHHBIN.

I'yruna E. M. MuTerpanpHoe ncunciaeHne (QyHKIMA MHOTHX TEPEMEHHBIX : ydeOHOe
nocobue [ By3oB] / E. M. I'yruna ; MaraHutoropckuii roc. TeXHU4eCKuil yH-T uM. [.
. Hocosa. - Marauroropck : MI'TY um. I'. 1. Hocosa, 2022. - 1 CD-ROM. - 3arm. ¢
TUTYIL JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3197(nataobpamienns:15.04.20
25). - ISBN 978-5-9967-2371-3. - TeKcT : 371€KTPOHHBIIA.

I'yruna E. M. UHTerpupoBanne GyHKINU OJHON MEPEMEHHOM: ONpeIeIeHHBI HHTETpal
u ero npunoxenus. Y. 2 : yuebHoe mocobue [mias By3oB] / E. M. I'yruna ;
MarnuTtoropckuii roc. rexunueckuii yu-T uM. I'. . HocoBa. - Maruurtoropck : MI'TY
um. I M. Hocosa, 2020. - 1 CD-ROM. - 3arn. c¢ turyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2958(nataooparienus:15.04.20
25). - ISBN 978-5-9967-1527-5. - TeKCT : 3JEKTPOHHBIIA.

I'yruna E. M. UnterpupoBanue GYHKIUH OJHOM MEpEMEHHOW: HEONpPEeIeICHHBIH
unterpan. Y. 1 : yuebHoe nocobue [ans By3oB] / E. M. ['yruna ; MarHutoropckuii roc.
texHuueckuid yH-T uM. I'. 1. HocoBa. - MarauToropck : MI'TY um. I'. K. Hocoga, 2019.
- 1 CD-ROM. - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2399(naTaobpamenns: 15.04.20
25). - ISBN 978-5-9967-1527-5. - TeKcT : 37€KTPOHHBII.

I'yruna E. M. Beicmias maremaruka : yuyebHoe nocobue / E. M. I'yruna ; MI'TVY. -
Marnurtoropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20477?idb=db0109(nataobpariie
Hus1:15.04.2025). - Tekcr : 2JIeKTPOHHBIN.

3apenkas M. A. [IIpakTuueckue 3aHATHS 1O TEOPUU  BEPOSATHOCTEH
yaeOHo-MeTonuueckoe mocooue / M. A. 3apeukas, U. B. I'maronmeBa ; MITY. -
Marnutoropck : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/206(naTaobparienus: 15.04.202
5). - TekcT : 31eKTPOHHBII.

H3zocosa JI. A. Teopust BeposiTHOCTEN U MaTeMaTHYeCKas CTaTUCTHKA : yueOHOe rmocodue
/ JI. A. U30coBa, JI. A. I'paueBa ; JI. A. M3ocoBa, JI. A. I'paueBa, E. M. I'yruna ; MI'TY.
- Marautoropck : MITY, 2016. - 179 c¢. : wun, tabm, cxembl. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20555(naraobparuenusi: 15.04.2
025). - Tekcr : HEMOCPEICTBEHHBIH.

[Ty3ankoBa E. A. ®yHKIMU HECKOJIBKUX MEPEMEHHBIX : yuyeOHoe mocobue [ By30B] /
E. A. Ily3zankoBa, I'. I'. BanseBa ; Marautoropckuii roc. TexHu4eckui yH-T um. I'. WM.
Hocoga. - Marautoropck : MI'TY um. I'. . Hocosa, 2022. - 1 CD-ROM. - 3arn. ¢
TUTYIL. JKpaHa. - URL:
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42.

https://host.megaprolib.net/MP0109/Download/MObject/20083(naraobparmenwus:15.04.2
025). - ISBN 978-5-9967-2528-1. - TekcT : 37eKTPOHHBIIA.

ITyzankoBa E. A. OO6pabGoTka pe3yabTaTOB HM3MEPEHHH METOJaMH MaTeMaTH4YeCKON
CTAaTUCTUKH : ydeOHoe mocobue [mis By3oB| / E. A. Ily3anmkoBa, H. A. KBacosa ;
Maruutoropckuii roc. Texuudeckuii yH-T uM. I'. 1. HocoBa. - Marautoropck : MI'TY
um. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. odkpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2423(naraobpanienns:15.04.20
25). - ISBN 978-5-9967-1526-8. - TekcT : 3J€KTPOHHBIIA.

KBacora H. A. Anaiutuueckas reomerpus : yueOHoe mocodue / H. A. KBacona, E. A.
[lyzankoBa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 s1nekTpoH. ONT. TUCK
(CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20583(nataooparenus:15.04.2
025). - Tekcr : 21MeKTPOHHBII.

KsacoBa H. A. BBenenue B maTemarmueckuid aHanmu3 : ydeOHoe mocobue / H. A.
KgBacoga, E. A. Ily3ankosa ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1 351eKTpOH. OnT.
JICK (CD-ROM). URL:
https://host.megaprolib.net/M P0109/DOWH|Oad/MOb|ECU20584(IlaTaO6paHICHI/I$I 15.04.2
025). - Tekcr : 31eKTPOHHBIH.

[Ty3ankoBa E. A. uddepenumansupie ypaBHeHUs : ydeOHoe mocobme / E. A.
[ly3ankoBa, A. I'. TepentseB. - Maruuroropek : MI'TY, 2013. - 1 35nekTpoH. OnT. JUCK
(CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3853(nataooparienus:15.04.20
25). - TekCT : SNeKTPOHHBIH.

IIporpammMHoe odecnevenue

HaunmeHnoBanme .

1o Ne norosopa Cpoxk neicTBUS TUIICH3UH
7Zip cB0OOAHO pactpoctpansemoe [10 O6eccpouHo
MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition
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IIpodeccnonanbHbie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

Hazsanwme kypca CchlIKa

OnexTpoHHbIe pecypcsl oubnmoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne IUCIMIJINHbI (MOIYJIA)

MarepuaabHO-TEXHHUECKOE 00ECIICYCHHUE IUCITUTIINHBI BKITFOYALT:

MaTepI/IaJIBHO-TGXHI/I‘-IGCKOC o0ecreuenue JUCHUITIIMHBI BKIIFOHACT:

- YueOHble ayIUTOPUH [T IPOBEACHUS MPAKTHUECKUX 3aHATHH, 3aHATHIA
JICKIIMOHHOI'O TUIIA, I'PYIIIOBBIX U HHAWBHUAYAJIbHBIX KOHCYJIBTaHHﬁ, TCKYLICTO KOHTPOJIA U
HpOMe)I(YTOqHOﬁ arTecTaluu. OCHaH_leHI/IeIMYJILTI/IMGI[I/II\/JIHBIG CpcacTBa XpaHCHUA, IICpCaAaAIn
U nipeacTaBieHus nHpopmanuu. Komrmieke MeTomudeckux pa3paboTok (pa3gaToqHoro
Marepurajia 1 MCTOOAUYCCKUX yKa3aHHﬁ) I/I\I/IJII/I KOMIIJICKC TE€ECTOBBIX 3aﬂaHHﬁ JJ11 ITIOATOTOBKH
Y TIPOBEJICHHSI TPOMEKYTOUHBIX U PyOSKHBIX KOHTPOJICH.

- [Tomermenus 1 caMOCTOSATENBHON padoThl oO0yJaromumxcs. OcHaIeHUE:
nepcoHabHbIe KoMIbloTepsl ¢ makerom MSOffice, Berxomom B MHTEpHET 1 € IOCTYIIOM B
AIIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCHTETA.

- [Iporpammusie cpenctBa: MSWindows (Ne sur. MicrosoftimaginePremium
D-1227-18 ot 08.10.2018 mo 11.10.2021; D-757-17 ot 27.06.2017 mo 27.06.2018);

MSOffice 2007 (Ne 135 ot 17.09.2007, 6eccpouto);

ApxuBarop 7Z cBOOOIHO pacpoCTpaHsIeMoe, OECCPOUHO);

MathCad (Ne num. 43813518 D-1662-13 ot 22.11.2013).

- [Tomerenue ayst XpaHeHus ¥ TPOPHIAKTHIECKOTO 00CITy)KUBaHUS Y4€OHOTO
obopynoBanusi. OcHameHue: mKadbl 11 XPaHEHUS Y4eO0HO-METOANYECKON JTOKYMEHTAIIHH.



IIpuioxenue 1

MpumepHble npakmuyeckue 3a0aHUA:

«JIuHeliHan, BeKTOpHaa anrebpa n aHanuTuyeckan reometpua. iuddepeHumanbHoe ucuncneHme
(oTo] 3 P

3apaHue 1.

Pewnte cuctemy Tpems cnocobamm: a) MaTpuuHbiM cnocobom; 6) no dopmynam Kpamepa; 8) metogom

[aycca
X—2y—-32=3,
3X+y—-2z=09,
2X—3y+5z =4,
3apaHue 2.

1) HaitguTe yron mexay Bektopamn @ M b, ecam a = (2;—1), b = (— 2; 2).

MocTpoiiTe AaHHble BEKTOPbI B CUCTeMe KoopamHaT OXy, a Tak:Ke BEKTopbl, U3obpasxatowme: 2a +0

a-3b.

2) YKaXnTe cpeau HWXKenpuBeAEHHbIX BEKTOPOB OPTOrOHaNbHbIE, KOANMHEapHble, a TaKkKe
2 8

KOMMIaHapHble: a = (— 3-1 4), b = (2,-2;1), Cc= (2; 5; —5), d= (7;11;8).  Bbluncaute

naolWaab napanjienorpamma, MoCTPOEHHOro Ha BekTopax b u C.
3apaHue 3.

Hanucatb ypasHeHue npamoin AB , ecan A(—l; 2 3), B(—l; 2;—1). BbIYMCAUTL PACCTOAHME OT TOUKM

A 3Toi NpAMOI 40 NAOCKOCTU, NPOXOAALLEN Yepes TOUKY B, nepneHaMKyNSapHO BEKTOPY N(O;-3; 9).
3apaHue 4.
MpuBEANTE K KAHOHMYECKOMY BUAY U MOCTPOMTE Kpusyto X° —4X + 2y2 -4y =0

3apaHue 5.

Bbluncnnte npepensl:

. 1+4x-x* i 3x-arcsin 2x i J2x-1-4/5
a) lim —————;6) lm——"—"";8) lim :
x= X +3X° + 2X x>0 COS X — COS™~ X x—>3 x—3
3apaHue 6.
dy d? i X = Ctg2t
Hanaute — wn —— ana pyHKUMiA: a =e 6 .
alpure oM 7 A dyHKumii: a) y y = In(sin 2t)

3apaHune 7.



2X-7

CocTaBbTe ypaBHEHUWE KacaTeIbHOM K KPpUBOW: y=— 4 B TOuke Xx,=-1. HapucyiTe
X —

KacaTesibHYy0 U KPUBYIO.
3apaHue 8. Bolumcante HeonpeaeneHHble MHTerpanbl

2 ) 3-5x ) . ) In3 x
1) J'(1+tg 3x)dx, 2) J‘—dx, 3)Iarcsm 5xdx; 4) j_dx.

\V6X + X? X

3apaHue 9. Bolumcante onpeaeneHHble UHTErpanbl

z

8 1 2 4,5

. X x—-1
1) [(@-sin 2x)*dx; 2) dx; 3) I—dx
J,.( ) ;.;ezx 1 2x -1

3agaHue 10. Haigute nnowaam Guryp, orpaHUYEHHbIX IMHUAMW. B 3aaave (6) npy nocTpoeHun

NTNHUN BOCI'IOI'Ib3yl7ITECb Ta6!'IMLI,El\;I BaXKHeMLWmx KpwuBbIX B I'IOI'IﬂpHOI\;I cncreme KoopanHar:
a) Xy=6, x+y-7=0; 6) p°=2C0S2¢.

X =242 cost,

3apaHue 11. Hailgmte ANNHY Ayrv KpUMBOA
y= 2+/2 sin t,

OStSEﬂ-
3

3agaHue 12. BblumMcanTb HECOOCTBEHHbI MHTErpaa UAN YCTaHOBUTb €ro PacxogMmocCTb:

% 4
i dx
y | x%e™dx, ) |
7 3 2
0 2 (4 - X)
((¢VHKL|,MV| HECKOJIbKUX NepeMeHHbIX»

1.HaiiTu u noctpoutb o6nactb onpeaenenna dyHkumn  Z = In(4—x* —y®) —arcsin( 2 - y).

2. HallgmMTe 4acTHble NpPOM3BOAHbIE MEPBOro Nopagka QyHKUMK:

X+y
X—y

z=3xy® —sin(x* +y) +

3. Haitaute rpagmeHT ckansipHoro nons U = X° + y2 — 2% neromoaynbeTouke M(L-12).

4.0na oyrkumm 2 =In(2x* +3y?) B8 Touke A(1,1) HaiTM NPOM3BOAHYIO B

HanpasneHun Bektopal =3i+2].



5. Hanucatb YpaBHEHNE KacaTenbHOM NAOCKOCTU U HOPMa/Jn K NOBEPXHOCTN Z=

2

9-x>—y® 8

TOYKe I\/I(l; 2 2).

=

o

«Teopusa BepoATHOCTEN»

B ypHe 12 wapos. Cpegm 3Tmx Wwapos 3 6enbix U 9 yepHbIX. KakoBa BEPOATHOCTb TOFO, YTO HayZauy
BbIHYTbI LIAP OKakeTca 6enbim?

B pagnoctyaum Tpn mmkpodoHa. s Kax[oro U3 nepeblx ABYX MUKPODOHOB BEPOATHOCTb TOTO, YTO
OH BKJ/IIOYEH B AaHHbIN MOMeHT, pasHa 0,45, a ana Tpetbero — 0,9. HaliTM BEpOATHOCTb TOTFO, YTO B
[OAHHbIA MOMEHT BKJ/IOYEHbI 2 MUKPOdOHa.

B npopaarke umetotca 6esble M KOpUYHEBDbIE ANLA B COOTHOLWEHUM 2:3, npuyem npomsBoactso 60%
6enbix M 71% KopU4YHEBbIX AWL, AaTUPYETCA AHEM, NPeALIEeCcTBYIOWMM AHIO NPOAAXKM, @ OCTaslbHble
Anua pgatupytotcs bonee paHHMMMKM yYucnamu. MNoKynaTenb 3aKasbiBaeT ANUA, AaTUpPyeMble AHEM,
npeaLwecTByOWMM SHIO NPOAAXKM, HE3ABUCMMO OT MX uUBeTa. KakoBa BEpPOATHOCTb TOro, YTO emy
npoaaayT peLweTky 6enbix amu?

TenedoHHan ceTb yuypexaeHua obcnyxumeaer 200 aboHEHTOB. BepoATHOCTb TOro, YTO B TeYeHue
MMUHYTbl BHYTPW 3TOM CETU KTO-TO KOMY-TO NO3BOHMUT, paBHa 0,7. KakoBa BepOATHOCTb TOrO, YTO B
TeyeHne MUHYTbl byaeT 5 3BOHKOB? KaKoBa BEpPOATHOCTb TOrO, YTO B TEYEHWE MUHYTbI ByaeT He
6onee 5 3BOHKOB? HalTK HanBepPOATHENLLEE YNC/IO 3BOHKOB B TEYUEHNE MUHYTHI.

3amaH psja pacrmpeneieHus ciydaiiHod BenumuumHbl X. HaliTu MaTemartnueckoe OKuJaHUE,
JUCTICPCHUIO U CpeJIHEee KBaJpaTuiIeckoe oTkioHeHue. [TocTponTh PyHKIHIO pacpe/ e/ ieHu .
X 4 6 10 12
P 0.3 0.2 0.2 0.3

J51s HeTIpepBIBHOM CiTy4aliHOM BEIMYHMHEI 3a/1aHa QYHKIHS PACIIPEeTICHHS F(x). Tpebyercs

HaWTH TJIOTHOCTh pacIpeiesieHus f(X), MaTeMaTU4YeCcKoe OXHUIaHHUE, TUCIICPCUI0, CPEIHEE

KBaJIPAaTHUECKOE OTKJIOHEHHE. BBIYMCINUTH BEpOSTHOCTH TOTO, YTO OTKJIOHEHHUE CIydaiHOM
BEJIMYMHBI OT €€ MaTeMaTU4YEeCKOro OXHAaHus OyneT He 0oJiee CpeHero KBaJpaTH4YECKOIro
otkioHeHus. [Toctpouts rpadux GyHKITHIA.

F(x) = %~(1—c052x) :

3akoH pacipeacicHusd CUCTECMblI TUCKPCTHBIX CHy‘l&ﬁHHX BCJIIMYNH (X ,Y) 3aJdaH Ta6J'II/II_IeI7L
Haiitu KOB(I)(l)I/II_[I/ICHT KOoppeisinuu I"Xy U BCPOATHOCTH IMOIMAaAaHUA CIIYyYaWHOU BCIINYUNHBI

(X,Y) B o6macts D.

0

2

4

6

0.03

0.06

0.05

0 0.05
2 0.07

0.10

0.20

0.06

4 0.08

0.07

0.09

0.14

D={0<x<4; 1<y<4]
Cny4aifHO€ OTKJIOHEHHE pa3Mepa JeTald OT HOMHUHAJa PaclpelieIeHO MO HOPMaTIbHOMY
3aKOHy C¢ mapaMmerpamMd a U G . CTaHJapTHBIMHM SIBIISIIOTCS T€ JAETalM, JJs KOTOPBIX
OTKJIOHEHHMSI OT HOMMHAaja JIe)KaT B HWHTEpBAJIC (a-(x, a+oc) . anumute (Qopmyny
TUIOTHOCTHU PACIIPEICTICHUS U MOCTPOITE IrpadUK MIIOTHOCTH PaCHpe/IeIICHUS.
CKO/IbKO HEOBXOAMMO M3rOTOBUTL AeTaseld, YTOObI C BEPOATHOCTbIO HE MEHee B cpeay Hux
6blna xoTA bbl 04Ha CTaHAAPTHaA?

a=02, 0=01 o=01 p=099




CnyqaﬁHble BE€NINYUNHDbI X n Y HE3aBUCUMbI:

c, xelo;4], 1 -
fl(X)z{O’ X¢[0;4], fz(Y):Ee

(y-2)°
2

Haiignre M(2X +5Y +1) M(X -3v?) D(2X -3Y +4) D(XY).

Z,=5X-30 , Z,=5Y-30

Haﬁ,ﬂ,MTe 3aKOHbI pacnpegeneHuna CﬂyqaﬁHbIX BETNYUH

10. CpepHee 3Ha4eHMe anunHbl getanun pasHo 50 cm, a aucnepcuna pasHa 0,1. Noab3yAcb HEPaBEHCTBOM
YebbiweBa, OUEHUTE BEPOATHOCTb TOrO, YTO NMPUIOTOBAEHHAA AETasib OKAaXKeTCa No CBOEeN AJIMHE He
meHee 49,5 1 He 6onee 50,5 cm.

11. 3aKoH pacnpefeneHua CUCTEMbl AUCKPETHbLIX CAYYaWHbIX BeIMYUH

13.

14.

15.

X, Y o
(X, )3ap,aH Tabnuuen.
HanguTte a) 3aKoHbl pacnpegeneHus CoCTaBAAlWMX, 6) MX MaTemMaTUyYecKue OXUOAHUA U

o r
aucnepcun, B) KOPPENALMOHHbI MOMEHT U KoadpduumeHT Koppenauum *Y, r) BepoATHOCTb

nonagaHua cay4aiHoW BEIMYMHbI (X’Y)Bo6naCTb D D:{_OO<X<OO’ _1<y<3}.

1 2 3 4

-2 0,03 | 0,02 | 0,06 | 0,04

0 0,03 0,1 0,1 | 0,09

2 0,05 | 0,08 0,2 0,2

X,Y)

3agaHa NAOTHOCTb pacnpegeneHus f(X’ y) CMUCTEMbI ABYX CAyYalHbIX Be/IUUYMH ( .
Hangute a) KoadpouumeHT A, 6) M(X) 7 M(Y), D(X) 7 D(Y), B) KOpPEeNAUMOHHbIN

rX
MOMEHT N KO3OUUMEHT Koppenaumm .

F(xy)= A(2x+Y), 6 obn. D,
Y= 0, sne 06 D. Dz{OSXSZ, OSySZ}

Wssectho, uto Y =5X-30 M(X):Af, D(X):g.Haﬁp,MTe M(Y) D(Y), ny, .
[ x €[0; 4],
B0, xelo;4],

M3BECTHbI 3aKOHbI pacnpeAeneHus cayyaiiHbix seamuud X Y
1 _(y-2)?

o X M(YZ —2XY +5X —2) D(X —3Y +4)
27 n v " Hangute , —or+4)

«MatemaTtuuecKkana CTaTUCTUKa»

1. HaitTn Bbi6opoUHOE ypaBHeHWe nNpsaAmMon anHum perpeccumn Y Ha X , UCNOAb3yA AaHHbIE NATU

HabaoAeHUI. NoCTPOUTb TOUKM U BbIBOPOUHYIO IMHUIO PEFPECcCUn.

2,3 3,5 3,9 4,9 6,4

2,2 4,3 6,1 6,7 7,5




2.. MNo KoppenaunoHHom Tabaunue NOCTPOUTb IMNMpUYecKkne nnHum perpeccumn Y no X, Xno Y n obe
BbIOOPOYHbIE NPAMbIE IMHENHOM perpeccum. Bbluncantb KoadduumMeHT Koppenaummn mn
KOpPpPensaumoHHoe OTHOLLEHME.

X 11 2 3 4
Y
-2 3 2 6 4
0 3 10 10 9
2 5 8 20 20

3.. Bbluncante BbIBOPOUYHbBIE MHOMECTBEHHbIE M YAaCTHbIE KO3DULMEHTbI KOPPENALMM NO HAKAEHHDBIM

napHbIMm Koapduumnerntam I, = 0,71, 3= 0,28, My = 051.

4 nAa N3y4yeHnA KOZINYECTBEHHOIO NPU3HakKa X wu3 reHepaanoﬁ COBOKYNHOCTU U3BsievyeHa

BbIGOpKa Xl PR Xn obbema N , merwaa AaHHOe CTaTUCTUYECKOE pacnpeaeneHue.

1). MocTpoliTe NOAUTOH YacToT.
2). MocTporiTe aMNMPUYECKYIO YHKLMIO pacnpeseneHus.

3). MocTpoliTe rMcTorpaMmy OTHOCUTE/IbHbIX YacToT.

4). Haitaute BbiGopouHoe cpegHee X , BbIGopouHyto aucnepcuio D, BoiGopouHoe cpeaHee
KBaJpaTU4eCKoe OTK/IOHEHNE G, , UCNPAaBNEHHYIO ANCNEPCUIO S’ 1 McnpaBneHHoe cpeaHee

KBagpaTuyeckoe OTKNOHEHMe S.

5). Mpx AaHHOM YPOBHE 3HAUMMOCTU O MPOBEpPbLTE MO KpuTepuio MpcoHa rmnoTesy o
HOpPMaNnbHOM pacnpeseneHumn reHepanbHoM COBOKYMHOCTM.

6). B cnyyae NpUHATMA rMNoTe3bl 0 HOPMaJ/IbHOM pacnpeaeneHum HanauTe oBepuUTebHble
WHTEepPBasbl A8 MaTeEMaTUUYECKOrO OKMAAHUA @ W CPeAHero KBaapaTUYECKOro OTKIOHEHUA G npu
[aHHOM ypOBHe HagexHocTn ¥ =1—o.

13

17

21

25

29

33

37

10

19

23

25

19

12

a=001




5. Mo BbibopKe o6bema N =35 HaigeH cpegHnii Bec X =190 r unspennii, U3roToBAEHHbIX Ha NEPBOM

cTaHKe; no Bblbopke o6bema M=40 HailaeH cpegHuii sec Y =180 rwu3genuit, n3rotoBneHHbIX Ha
BTOPOM CTaHKe. [eHepabHble AUCNEePCUMN U3BECTHDI: D(X):70 &t D(Y)z 80 2* . Tpebyetca npu
ypoBHe 3Haunmoctn o.=001 nposeputsb Hynesyto runotesy H; :M(X)= M (Y) MPU KOHKYpUpYytoLLei

rmnorese
a) H, :M(X)=M(Y),
6) H, :M(X)>M(Y).

6. V13 HOpManbHOI reHepanbHOM COBOKYMHOCTM U3BaeYeHa BbiGopka obbema N=15:

143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133,
134.

Tpe6yerca npu yposHe 3Haunmoctn @ = 0,05 nposeputs Hynesyto rnotesy H, : o’ = c702 =55,

NPUHAB B KauecTse KOHKypupytoweli runotesbi:a) H, 1 o” #55,6) H, 1 o> >55 nwm

- 2 2
H, : 0 <55 B3asucumoctn ot nonyueHHoro sHaueHns o °.

7. HaliguTe BbIbOpOYHbIe KO3dDUUMEHTbI paHroBOM Koppenauumn CnupmeHa n KeHganna no AaHHbIM

paHra 06beKToB BblGopkM 06bema N=10:

X 1 2 3 4 5 6 7 8 9 10

Yi 7 6 5 4 1 2 3 10 8 9.

MpoBepbTe rMNoTesbl 0 3HAYMMOCTH BbIBOPOUHBIX KO3PDULIMEHTOB pPaHroBOI Koppenaumm CnpmeHa u
KeHnganna, npeasaputenbHO ONUcas CXemy M Npasuio NPOBEPKM TMNoTesbl.

a) Nnannpyemble pesynbTaTbl 06yueHUA U OLLEHOUYHbIE CpeacTBa 414 NPOBeAEeHUA NPOMEXKYTOUHOM

arrecrauum:
CTPYKTYpHbIM
MnaHnpyemoble
anemeHT

pes3ynbraThbl OugeHouHble cpeacTaa

KOMNeTeHLUM
0byyeHus
"

OMK-2: CnocobeH ocyLecTsaaTb cbop, 06paboTKy M CTAaTUCTUYECKUI aHANN3 AaHHbIX, HEOOX0AMMbIX
AN peLleHns NocTaBAeHHbIX SKOHOMUYECKUX 33434

OMnK-2.1 Npounssogut 3HaeT BO3MOXKHOCTU NPUKAALHbBIX CEPBMCOB U NAaKeTOB AN




CTPYKTYpPHbI
anemeHT
KOMNeTeHUM
"

MnaHnpyemoble
pe3ynbTaThl
0byyeHus

OueHouHble cpeacTsa

NOUCK 1 cbop
AaHHbIX gns
dopmmpoBaHua
6a3bl
CTaTUCTMUYECKOTO
nccnesfoBaHun

MaTeMmaTnyeCkoro moaennpoBaHnAa 1 peleHna 3agaydy npuknagHoro
XapaKTepa cpeacrsamum (METO,D,aMM) MaTEMATUYECKOW CTaTUCTUKW.

ONna AOCTUKEHMA UHAMKaTopa:

-3HaeT OCHOBHbIe onpeaeieHMA U NOHATMA MaTeMaTUYeCKoro
aHa/n3a, BEKTOPHOM anrebpbl N aHaIMTUYECKON reOMeTPUN, TEopUmn
BEPOSATHOCTEN U MaTEMATUYECKOM CTaTUCTUKM, UCNO/Ib3yeMble A5
oTbopa 1 06paboTKM AaHHbIX B COOTBETCTBMW C MOCTAaBAEHHOM
NpWKNagHou sagaden;

- BOCMPOW3BOAMUT OCHOBHbIE MaTeMaTUYECKMe MOLENN: PAacnO3HaAEeT
CTaTUCTUYECKNE 0BBEKTLI; MOHMMAET CBA3b MEXKAY Pa3ANYHbIMU
CTAaTUCTUYECKUMM 06 BEKTaMM, NO3BONAIOLLMMM CMOLENNPOBATD U
pewwnTb 3a4auy.

OuyeHo4Hble cpedcmea docmuxceHue UHOUKamopa:.

- MNhamnBmayanbHblie gomaliHue 3agaHus (MA3) no pasaenam Kypca
(MpumepHble BapuaHTbl NpeacTaBieHbl B MpunoxeHun 1).

Bonpocbl K 3aveTy:

1. Ymcnosas nocnenoBaTenbHOCTb U ee npegen. CBOMCTBa
CXOOALMXCA NOC/Ie0BaTENIbHOCTEN.

2. @OyHKumMA ogHoM nepemeHHOMN. MNpeaen GyHKLMKN B TOUKE U
6ECKOHEYHOCTH.

3. HenpepbiBHOCTb GYHKUMM B TOUKe. CBOMCTBA QYHKLNI,
HenpepbIBHbIX B TOUKE. TOYKM pa3pbiBa GYHKUUN U UX
Knaccuoukayms.

4. NMpownssogHaa. MexaHWYeCKUIA, reoMeTPUYECKUIA U
SKOHOMMYECKUI CMbICA NPOn3BOAHOM. CBA3b
HenpepbIBHOCTU U anbdepeHLMpyeMocTn GyHKLUN.

5. OnddepeHuman GyHKLMM, ero CBOMCTBA U MPUMEHEHMUE B
NPUBANIKEHHbBIX BbIYNCAEHUSAX.

6. [Mpasuno Jlonutana unero npuMeHeHWe anA
BblYUMCNEHMA NPeENoB.

7. MOHOTOHHOCTb OYyHKLMK. JocTaTouHOE ycnoBue
BO3pacTaHuA 1 ybbiBaHMA GYHKUUKN. DKCTPEMYM DYHKLUN.
Heobxoammoe n AOCTaTOUYHOE YCI0BUA CYLLECTBOBAHMA
TOYEK IKCTPEMYMa.

8. MepBoobpasHasn. HeonpeaeneHHblit UHTErPan U ero
CBOWMCTBa.

9. MeToabl MHTErPUPOBAHUSA (METOA, 3aMeHbl NepeMeHHON,
METO/, UHTErPMPOBAHUS MO YACTAM).




CTPYKTYpPHbI
anemeHT
KOMNeTeHUM
"

MnaHnpyemoble
pe3ynbTaThl
0byyeHus

OueHouHble cpeacTsa

Nounkw

10.

11.

12.

13.

14.
15.

16.
17.
18.

19.
20.
21.
22.
23.
24.
25.

26.

10. OnpeaeneHHbI MHTerpan u ero CBocTBa.

11. ®opmyna HbloToHa — flelibHMUA.

12. HecobcTBeHHbIe MHTerpasibl NePBOro poga v UX CBOMCTBA.

13. OYHKUMM HECKO/IbKUX NEPEMEHHbIX — MOHATHE,
anddepeHUnpoBaHNE, SIKCTPEMYM.

Bonpochbl K 3K3ameHy:

dnemeHTbl KOMOMHATOPUKK: NePECTAHOBKM, Pa3MeLLEHMA,
coyeTaHuA.

OCHOBHble MOHATMA TEOpPUM BEPOATHOCTEM: WUCMbITAHUE,
cobbiTne, BEpOATHOCTb CObbITUA.

[eictBus Hag cobbituamn. Anrebpa cobbITuin.

Teopembl CIOXKEHUA U YMHOXKEHUSI BEPOATHOCTEMN.
BepoaTHOCTb nosiBneHuns xota bbl ogHOro cobbITUA.

dopmyna nonHol BepoATHOCTU 1 dopmyna balieca.

Cxema bepHynnu, d¢opmyna bBepHynan, HausepoATHeNLlee
4yncno nosasaeHUM cobbiTna A B cxeme bepHynnu.
MpnbankeHHble dopmynbl B cxeme BepHynau.

OVCcKpeTHaa cnyvyaHas BenMuMHa M cnocobbl eé 3agaHuA.
PyHKUMA pacnpepeneHus.

MaTtemaTtuueckoe oXKnpaHue OVNCKpEeTHOM cnyyamHom
BE/IMYUHBI U €ro CBOMCTBA.

Oucnepcna ANCKPETHOM cyYallHOM BEANYMHBLI U €€ CBOMCTBA.
CpepnHee KBagpaTUYECKOE OTK/IOHEHME.

HenpepbiBHas cnyyanHas BenuumHa. CBolcTBa  GyHKUMK
pacnpeaeneHus.

MAOTHOCTb BEPOATHOCTM HEMPEPbIBHOM CNyYaliHOW BEIMUYUHDBI U
eé cBoiicTBa.

YucnoBble XapaKTEPUCTUKM HEMPEPbIBHbLIX CIY4aNHbIX BE/IMYUH.
PaBHOMEpPHbIN M MOKasaTesbHbIA 3aKOHbl pacnpeseneHus
HenpepbIBHbIX C/Ty4aMHbIX BEJIMYUH.

HopMmanbHbIli 3aKOH pacnpeaeneHma n ero cBoncTea

MoHATMeE 0 3aKoHe 6onblumx Yncen. Teopema bepHynnu.
3apaun MaTemMaTMyecKomn CTaTUCTUKMW. [eHepanbHaA
COBOKYMHOCTb 1 BblBOpPKa.

Cratuctnyeckoe pacnpegenenue. [OAUIoOH U rMcTtorpamma.
AMnupuyeckas yHKLMA pacnpeseneHums.

ToyeyHble OUEHKN HEWU3BECTHbIX MapaMeTpPOB pacnpenesneHus.
TpeboBaHusA, NpeabABASEMbIE K TOYEYHbIM OLLEHKaM.

MeToa MakCcMMyma NpaBaonofobusa Ana nosydyeHus TOYEeYHbIX
OLLEHOK.

BbibopoyHan cpegHasa 1 gucnepcus.

MHTepBaibHblE OLEHKW MapaMeTpoB pacnpeaeneHus.
JoBeputenbHbli UHTEPBAN 418 MATEMATUYECKOTO OXWUOAHWA
HOPMaJIbHO pacnpeaeneHHon CAy4aliHOM BENIMUYUHDI.
JoBeputenbHbli MHTEPBAN ANA CPeAHEro KBaApaTMYecKoro
OTK/IOHEHUA ~ HOPMANbHO  pacnpefefnieHHON  CayyaliHOoM
BE/INYUHDI.




CTPYKTYpPHbI
anemeHT
KOMNeTeHUM
"

MnaHnpyemoble
pe3ynbTaThl
0byyeHus

OueHouHble cpeacTsa

27. OueHKa BepoOATHOCTM OMHOMMANLHOrO pacnpeseneHua Mo
OTHOCUTENbHOM YacToTe.

28. CTaTUCTUYECKME NPOBEPKM CTATUCTUUECKUX rMnoTes. OWwunbKM
nepBoro M BTOpPOro poaa.

29. NoHATME O KpuTepuAx NPOBEPKUM CTAaTUCTUYECKUX runoTes.
Kputepum 3Ha4MMOCTU U KPpUTEPUK COrNIacuA.

30. Kputnueckas obnactb, YpoOBEHb 3HAYMMOCTM, MOLLHOCTb

Kputepus.
31. CpaBHeHME pABYX AUCNEPCUA  HOPMAMbHbIX FeHepasbHbIX
COBOKYMHOCTEN.

32. CpaBHeHME UCMpaBAeHHOM BbIGOPOYHOM  gucnepcumn ¢
TMMNOTETUYECKON  HOPMAJIbHOM  AUCMEPCUEN  FeHepasibHOM
COBOKYMHOCTW.

33. CpaBHeHMe ABYX CpenHUX reHepanbHbIX COBOKYMHOCTEN.

34. CpaBHeHMe Bbl6OPOYHOW  cpegHern Cc  TUNOTETUYECKOM
HOPMaNbHOM cpeaHel reHepabHON COBOKYMHOCTU.

35. CpaBHeHWe Habnogaemoin  OTHOCUTENbHOM  YacToTbl C
rMNOTETUYECKOW BEPOSTHOCTHIO MOABAEHMA COOLITUA.

36. Kputepuin cornacma [MpcoHa p[aa NPOBEPKM TUMOTE3bl O
HOPMa/IbHOM pacnpeaeneHunm.

37. OyHKUMOHANIbHAs 3aBUCUMOCTh U perpeccus. Kpusbie
perpeccuu.

38. BblbopOYHbI KO3PPULMEHT Koppenauum.

39. KoppenaumMoHHaa  3aBUCMMOCTb,  BbIOOpPOYHbIE  MpAMble
perpeccum.

40. OnpegeneHne nNapameTpPoB JIMHENHOM perpeccum MeToAoM
HaMMEeHbLUMX KBaZPaTOB.

14.

MpumepHolie npakmuyecKkue 3a0aHus 011 3a4ema:

1. Boluncanute npeaensi:

_ 1+4x-x* . 3x-arcsin 2x 2% —1—
a) lim ——=——i6 m—————;ﬁwumgé;igﬁ.
X% X +3X° +2X x=0 COS X —COS” X -3 x_3

X =ctg2t,

2. Haii dy u. _ 4x—x?
.Hangnte ——  pna dynkumin:a) y=e . 6) ]
dx y = In(sin 2t).

3. Haiit nponsBoaHble cnegyowmx GyHKUMNA.

. 1
L y:smx+;

2. y=(x+tgx)’
X X
3. y=6"+41)+——
y=( )2 VX2 +1
4. y=(x+4)5”
5. X—y—e'y+2=0
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HaliTv npom3BoaHble BTOpPOro nopaaxa ( y” )

6. y=(x?)x+1
x=t*-1,
y=1+t°

. -\28
4. BprauciuTh:  a) 3 —\/§+I , 0) (1—I) .
5. HaitlTu HeonpeenéHHbld  UHTerpan: a)jsin 3x-cos5xdx, 6)

[ LmCosX 4y [(2x+5)-e%ax
(x—sin x)*

V20 xdx

'! \/x2+5.

6. BbluMCAUTL onpeaeneHHbIi nHTerpan

1
7. BbluMcAnTb onpeaeneHHbIi nHTerpan J'4x .arcsin xdx .
0

8. Hantm nnowagb ourypbl, OrpaHUYEHHOW JIMHUAMM:

X =4, y2=4x.

2 3
9. UccnenosaTb Ha skcTpemym dyHkumio Z = X —2XY + 4y

lMpumepHvbie npuknadHbie 3a0a4u U 3a0aHUA

3apaua 1. 3aBMCMMOCTb NYTM OT BPEMEHM NPU NPAMOJIMHENHOM ABUMKEHUMU
1., 2

TOYKM 3343eTcA ypaBHeHnem S = gt +2t°—3,rpe S —nyTbB M, a

t — BpemsA BC. Bblumcnamte ee CKOPOCTb U YCKOPEHNE B MOMEHT BpeMeHM

t=4c.

3agaya 2. 3aBMCMMOCTb 06bEMA BbIMYCKA NPOAYKLMKN V OT KanuTasbHbIX
3atpat K onpegensetca dpyHKumen V=Voln(4+K3). HaitTn nHtepsan
nameHeHus K, Ha KOTOPOM yBENMYEHWNE KanNUTa/IbHbIX 3aTpaT
HeapdeKTUBHO.

2 Kypc (npvmepHble 3a4aHnAa AN NOAFOTOBKM K 3K3aMeHy)

MN3yunTb (y3HATb) BO3SMOMKHOCTU CEPBUCOB, LIUPPOBLIX UHCTPYMEHTOB
ANA BU3yann3aumm, aHaam3a NpuKAaaHbIX 33434, peliaemblx
CPeAcTBaMM MaTEMATUYECKOMN CTAaTUCTUKM:
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3aoaua 1. No sbibopke 06bemom

1)
2)

3)

4)

n=100

[TocTpouTh UHTEPBAIBHBIA BAPUAITMOHHBIH DAL,

IToctpouts rpadyKu: IOJIUTOH YACTOT; THCTOTPAMMY
OTHOCUTETBHBIX YaCTOT (rpaduuecKyio OI[eHKY IIJIOTHOCTH
pacipesiesieHNs); IIOJINTOH HaKOIUIEHHBIX OTHOCUTEIbHBIX
YacToT (3MIUPUYECKYIO QYHKIIUIO PACIIPe/IeIeHNUsT).
OmnpenenuTh BEIOOPOUYHBIE XapPAKTEPUCTUKHU PaCIIpeieIeH s
- BBIOOPOYHOE cpefiHee

- BBIODOPOYHYIO JIUCIIEPCHUIO

- BRIDOPOYHOE CpeiHee KBAIPATUUECKOE OTKJIOHEHNE

- BBIOOPOYHBIN K03 PUIIMEHT aCHMMETPUU

- BBIOOPOYHBIN JKCIIECC

- BBIDOPOYHBIE MOy U MEZIAHY

- k03ddunMeHT Bapuanuu

HVcxo/ist U3 TIOJIyYeHHBIX B X07le pa0OThI JAaHHBIX,
0XapaKTepHU30BaTh pacIpesiesieHIe UCCIelyeMoro IpU3HaKa.
OTBETHUTH HA BOIIPOC: KAKOB  CMBICJI ITIOJIYIEHHBIX
XapaKTEPUCTUK? (B CHOCKe SAUYEUKU C HOMEPOM BapHUaHTA ---
B IIEPBOU CTPOKE --- YKA3aHO, KaKas XapaKePUCTUKA
U3MepeHa).

3a0auya 2. Tlo maHHBIM 3a/a4U 1 BBIIOJHUTH CJIEAYIOINE 3a0aHuUs:

1)

2)

3)

ITpoBepHUTH THIIOTE3Y O HOPMAJIBHOM paCIIPeeIeHUH
CITyJaHOM BEJIMUMHBI X CTOMOIIBIO KPUTEPHUST
[TupcoHa (xu-KBaapaT) HA 5% -HOM YPOBHE 3HAYHMMOCTH;
ITocTpoUTh TEOPETHUECKYIO KPUBYIO HOPMAJIBHOTO
pacupeziesieHdsi THCTOTpaMMe BRIGOPOYHBIX
(sMIUPUYECKUX) YACTOT.

3anucarb GOPMYJTy IJIOTHOCTU PacCIpeie/IeHUs JaHHbBIX.

Pe3ynbTaT (CKPMHLWOTbI UK ...?) NPeACTaBUTb KaK OTBET Ha 3a4aHue B

Moodle, nau B Google fOKyMeHTe, UAK Ha focke Miro.

OMnK-2.2:

ObpabaTbiBaeT U
aHanusupyet
CTAaTUCTUYECKYIO
MHpopmaumto ¢
MCNO/Ib30BaHUe
M MeTo40B
3KOHOMWYECKOTo
aHanu3a,
CTAaTUCTUKK U
cneumanbHbIxX
NPOrpaMmHbIX

vk wnN e

MaTtpuupl. [JeincTBuA Hag MaTpmuamm U Mx CBOMCTBA.
Onpepenutenn n nx cBOMCTBA.

O6paTHasa maTpuLa 1 ee CBOMCTBA.

PaHr matpuupl.

CUCTEMbI NIMHENHbIX anrebpanyeckmux ypaBHeEHMA.
MaTtpunuHasa 3anuce. MeTtogpbl pewenua: popmynbl Kpamepa,
MaTpUYHbIM cnocob, meTog, Maycca.

NccneposaHume C/TAY Ha COBMECTHOCTb. Teopema
KpoHeKkepa — Kanenaw.

OnddepeHumanbHble ypaBHEHWA NepPBOro NOpPAAKa.
OcHoBHble onpegeneHna. Teopema Kowwu. 3agaya Kowwu.
®PYHKUMM HECKO/IBKNX NepemeHHbIX. OCHOBHbIe
onpeaeneHua. JINHUM ypoBHA GYHKLMM ABYX NEPEMEHHDIX.
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CpeacTs, 9. YacTHble Npon3BogHbIE PYHKLMU HECKONBKUX NEPEMEHHON
nonyyaer Mpown3ssoaHaa No HanpaB/ieHuIo.

ob6ocHOBaHHbIE
BbIBOAbI U
npeanaraet
BO3MOMKHble
BapUWaHThbI
peleHns
nocTaBAeHHOM
3KOHOMMYECKOM
3a4auu

10. 3KcTpemym OyHKLMM ABYX NepemeHHbIX. Heobxoanmoe u
[0CTAaTOYHOE YC/I0BUA CYLLECTBOBAHMUA TOYEK SKCTPEMYMA.

11. YCNOBHbIN 3KCTPEMYM.

12. Anrebpanyeckaa Gopma KOMMEKCHbIX YNCEN U AEeNCTBUA
Hag, HUMM.

13. TpuroHomeTpuyeckaa Gopma KOMMIEKCHbIX YNCEN U
AeNCTBUS Had, HUMWN.

MpumepHoie npaKkmuyecKue 3a0aHuUsa u 3a0a4u

3apaHue 1. CoctaBbTe a/AFOPUTM pPELUEHMA ..... 334a4N.

5/
3apaHue 2. Boluncante npubAnKeHHo y = X2 npm x =1,03.

3apaua 3. Boiumcaute npegen no npasuny Slonutansa lim w.

X—2 X2 _4

3apaHue 4. ChopmynmpyliTe HeoHX0ANMOE YCNOBUE IKCTPEMYMA GYHKLMK
04HOM NepeMeHHOM.

12

3apaua 5. NiccnepoBaTb GYHKLMIO M NOCTPOUTD €€ rpaduk: y=2+ .
X“—4

3apaua 6. KakoB reoMeTpUYECcKMiA CMbIC/ ONPeAesIeHHOro MHTerpana ot
AaHHOW QYHKUMM B aHHOM MHTEPBasie B AEKapTOBOM cucTeMe KoopanuHaT?

3apanue 7. Haiitu HauGonbliee ¥ HAaMMEHbLIEE 3HAYEHUE (YHKIUHY =
f(x)na orpeske [a; bl:

1y =x+ z [1;10].

2y = 2x-1
edrye

3.y =x2-v3—x[1;3]

[—2;0].

le/IMepHLIe NpaKTH4Y€CKHE 3a4dHUA U 3a4aIHU

3agaya 1.Ilyctb Temn uHasALMU cocTaBsgeT 1% B feHb. Ha ckoibko
YMEeHBIINUTCS NepBOHaYaIbHasA CyMMa yepe3 1moJro/a?

3azaya 2.3aBUCUMOCTb MeXy U3/iepKKaMu npousBojctsa C u
06'beMoM npoaykiuuu QBeipaxkaetcsa ¢yuknuei C=30Q - 0,08Q3.
OmnpenenuThb CpeJiHYE U TIpeJie/IbHble U3IEPXKKH ITPU 00'beMe
npoaykuuu Q =5 ef.
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3apgaua 3. dyHKumm cnpoca D n npeanoxeHua SoT LieHbl p BbiparkatoTca
COOTBETCTBEHHO YPaBHEHUAMMU

D=9-p, S=1+p.

HaiTh 31aCTMYHOCTb CNPOCa U NPea/IoKeHUn NPy PaBHOBECHOM LieHe, a
TaK}Ke M3MeHeHue foxoaa (B NpoLeHTax) Npu yBeandeHun LeHbl Ha 10%.

3apaua 4. Npu aoctaBKe € 3aBoaa Ha 6a3y 1000 pagMonpueMHMKoB, y 55
BbILUN U3 CTPOSA Namnbl. HaTM BEPOATHOCTb TOrO, YTO B3ATbINA HayAauy
NPUEMHUK ByaeT ncnpaBHbIM.
3agaua 5. MATHaALATb 9K3aMeHaLMOHHbIX BuneTos cogepkat no 2
BOMNpPOCa, KOTOPblE HE NOBTOPAOTCA, IK3aMEHYIOLLMIACA 3HAET TONIbKO 25
BOMNpocoB. HainTn BepOATHOCTb TOFO, YTO 3K3ameH byaeT caaH, ecam ans
3TOro AOCTAaTOYHO OTBETUTb Ha AB8a BONpoca oAHoro buneTa.

3apaua 6. [JaH 3aKOH pacnpefeneHns ANCKPETHOM CNy4aHOWN BEJIMYUHDI:

x: | 110 | 120 | 130 | 140 | 150

p: 101 |02 |03 |02 |02

BbIYUC/INTb €€ MaTEMATUYECKOE OXNaaHue, aucnepcuio n cpeagHee
KBagpaTnu4eCKoe OTK/IOHEHUE.

3apaua 7. [daHa dyHKUMA pacnpeneneHma HenpepbiBHOW CayvaiHoM

Be/INYUHbI X

0 npu x<0
0,25x3(x+3) npu O<=x<=1
F(x)= 1 npu x>1

Haiti nnoTHocTb pacnpegenenua f(x), nocTponTb ee rpaduk, BEPOATHOCTb

nonagaHus B 3aaHHbIn nHTepsan [0,5; 2], Mx, Dx, Fx.,

3apaua 8. 3aaaHo pacnpegenieHne BepoATHOCTEN AUCKPETHOW ABYMEpPHOM
C/IYy4aMHOWN BE/IMYUHDI:

Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaiTu 3aKoHbI pacnpefeneHns COCTaBAALWMX, KO3GOULMEHT Koppenaunm

Ymeet pewaTtb 3a4a4un npep,meTHoﬁ obnactu: BbI6VIpaTb meTo4 un
ArOpUTM ONA peweHnA KOHKpETHOVI 3a4a4n, aprymeHTnpoBaTb CBOW
Bbl60p; CTPOUTb I'IpOCTeﬁLIJMe mMmaTemMmaTuyeCkme mogenun peaabHblX
npoueccos u CMTyaLI,I/Iﬁ; NMPUMEHATb KOMMbIOTEPHbIE




CTPYKTYpPHbI
anemeHT
KOMNeTeHUM
"

MnaHnpyemoble
pe3ynbTaThl
0byyeHus

OueHouHble cpeacTsa

mMaTemMaTnyeckme nporpammsbl ANA peweHna 3aaay:
- 0bnagaeT HaBblKamun oTbopa M 06paboTkM MHPopPMmaLmK,

- HaBbIKAMM U METOAMKAMM 0606LLEHMA Pe3yNbTAaTOB PELLEHNA 33434 Ha
OCHOBE TEOPETUYECKUX NOSIOKEHU TEOPUM BEPOATHOCTEN U
MaTEMATUYECKOM CTaTUCTUKW.

MpumepHoe npuknadHoe 3adaHue

Uccnenyercs CBA3b mexry pacxoiaMmu 1o KOMIIaHUH T10 A00bIUe
(pazpabortke) cbipbs (X, ThIC. py0.) 1 06 BEMaMU MIPOAATK CHIPhSI
nepepabareiBatoniuM 3aBoaam (Y, Teic. py6.) u SABUCUMOCTD
o6peMa pojiazk Y OT pacxoioB Ha J1o6bray X. CBezieHus o 60
CIy4aHO OTOOPAaHHBIM KOMIIAHUAM CTPYIIIUPOBAHbI B
KOPPEJIAIMOHHYI0 TaOTHILY

[0; [0,3; [0,6;0,9 | [0,9; [1,2;

YX 0,3) 0,6) ) 1,2) 1,5) Ny
[0,9; 1,8) 2 1 3
[1,8;2,7) 11 6 1 18
[2,7; 3,6) 1 20 2 23
[3,6; 4,5) 1 9 10
[4,5;5,4) 4 4
[5,4; 6,3) 1 1 2

ny 2 13 27 17 1 60

Tpebyetcs:
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1) IlocTpouTh AMATPAaMMy pacCesHUS BBIOOPKU.

2) BrrumcanTs KOBapHuanuio U K03OGUITUEHT KOPPEJISAIHIH.

3) IIpoBepuTh 3HAUMMOCTH JIMHEWHOTO KO3GbPHUITHEHTA
KOPPeJISIUY [IPU  YPOBHE 3HAUYMMOCTU 0=0,05.

4) OrmpenenuTs JOBEPUTEIBHBIM HHTEPBAJI U CTAHZAPTHYIO
OIHUOKY JINHEHHOTO K03 hUITEHTA KOPPEJIAIUU.

5) CpenaTs BBIBOJ O CHJIE U HAIIPABJIEHUH CBA3U PACXOJIOB II0
JIobbrue ¢ 06’beMaMu MPOAAK.

6) Haiitu ypaBHeHue uHelHON perpeccun Y Ha X: Y=bo+b,X;
IIOCTPOUTH Ha I'paduKe MMOJIs KOPPeIANNN JIMHUIO PETPECCUM.

7) Beraumcants ko3P durueHT nerepMmuHanuu R2.

8) IIpoBepuTh a/IeKBATHOCTH MTOCTPOEHHOU MO/IEJIA UCXO/THBIM
JIAHHBIM. /[JIs1 5TOTO ITPOBEPUTH:

- 3HAYNMOCTh YPABHEHUS PETPECCHUH B I1eJI0M (3HAUYNMOCTh
koa(ddunmenTa nerepmunanuu R2 mo F-kpurepuro duiiepa;

- 3HAYMMOCTbH K03 UIIEHTOB perpeccuu b, u b, ¢ momoIbo
kputepusi CTbIOZIEHTa;

- NOCTPOUTH HAa YPOBHE 3HAUMMOCTH (I JIOBEPUTEJIbHbIE
UHTEPBAJIBI 111 Koaddurmentos bo u b1 ypaBHeHus
perpeccun.

9) JlaTh coslep:KaTeTbHYI0 HHTEPIIPETALIHIO:

- xoadPunmentos perpeccuu bo u bi;
- xoaddunueHTa feTepMUHALINY;
- KayecTBa MOJIeJIM Ha OCHOBAaHWH IOKazaTesisi R2 u
OTHOCHUTEJIbHOH omnbku  anmpokcumaruu MAPE.
PaccunTarh 0 IOCTPOEHHOI MO/IETH TPOTHO3HOE 3HAUeHHe 00heMa
npoaak Y_np IS pacxoji0oB MO A0ObIYe, OOJIBIIINX  CPETHETO
3HaueHus X HA 10%.

6) MNopAapoK npoBeaeHUA NPOMENKYTOUYHOM aTTecTauumn, NoKasaTen U KpUTepun oueHUBaHUA:

MpomesKyTouHana aTTectTauma no gucumnamHe «MaTemaTuKa» BKAKOYaET TeopeTUYecKkmne Bonpochl,
NO3BO/IAIOLLME OLEHUTb YPOBEHb YCBOEHWA 0OYYAOLMMMNCA 3HAHWUI, U MPAKTUYECKUE 3a4aHus,
BbIABAAIOWME CTeNeHb CPOPMUPOBAHHOCTU YMEHWUI U BNaAEHUIA, NPOBOAUTCA B GOopMe IK3ameHa (2
Kypc) n B dopme 3aueta (1 Kypc).

JK3ameH no ,CI,aHHOﬁ ancumnnanHe nposoanTCcAa B yCTHOﬁ cbopme NO 3K3aMeHaUMOHHbIM 6M/'IeTaM,
Ka)KLI,bII‘;I M3 KOTOPbIX BKAOYaeT 1 TEOPETMHECKMﬁ BOMNPOC 1 ABa NPaKTU4YeCKUX 3adaHNA.

lNMokasaTenu n KpUTepmumn oueHNBaAHUA IK3aMeHa:

— Ha OLEHKY KOTAIMYHO» — 0bYYaloLWMIACA EMOHCTPUPYET BbICOKMI YPOBEHb CHOPMMUPOBAHHOCTH
KOMMNETEHUMIN, BCECTOPOHHEE, CUCTeEMATUYECKOE 1 r1yboKoe 3HaHKWe y4yebHoro matepumana, cBo604HO
BbINONHAET NPaKTUYECKMe 3a4aHMA, cBOBOAHO onepupyeT 3HaAHUAMM, YMEHUAMM, NPUMEHSET UX B
CUTyaLMAX NOBbILEHHOMN CIOXKHOCTY.




— Ha OLEHKY «XOPOoLOo» — 0byyaoWwmnnca AeMOHCTPUPYET CpeaHUI ypoBeHb CHOPMUPOBAHHOCTH
KOMMNETEHUMI: OCHOBHbIE 3HaHWA, YMEHUA OCBOEHbI, HO AOMYCKAOTCA HEe3HAUMTE IbHblE OLINBKH,
HETOYHOCTM, 3aTPYAHEHMA NPW aHAIMTUYECKUX ONepaumsx, NepeHoce 3HaHW U YMEHMIA Ha HOBbIE,
HecTaHAapPTHbIE CUTyaLUMN.

— Ha OLLEHKY «yAOBNETBOPUTENIbHO» — OOYYaloLLMINCA AEMOHCTPUPYET NOPOroBbIA YPOBEHD
chOPMUPOBAHHOCTN KOMMETEHLMI: B XO4€ KOHTPOJIbHbIX MEPONPUATUI AO0MYCKAOTCA OLINOKN,
NPosBAAETCA OTCYTCTBUE OTAE/bHbIX 3HAHUI, YMEHUN, HAaBbIKOB, 0OyYatoLWMINCA UCMbITbIBAET

3Ha4YuUTEe/IbHbIE 3aTPyAHEHUNA NPUN ONepUnpPoOBaHNN 3HAHNAMU U YMEHUAMU NPU UX NepeHOoCe Ha HOBble
CnTyauunn.

— Ha OLEHKY «HeYyA0BAETBOPUTENbHO» — 0byYaloLWmMiica AeMOHCTPUPYET 3HaHUA He 6onee 20%
TEOPeTUYECKOro maTepmana, AOoMNyCKaeT CyLLLECTBEHHbIE OLWNOKM, HE MOXKET NoKas3aTb
UHTENNEeKTYya/ibHbleé HaBblKU pelleHNA NPOCTbIX 3a4a4 NN HE MOXKET NOKa3aTb 3HAHUA AaXKe Ha YpOoBHe
BOCMNpPOM3BEAEHUNA U 0OBACHEHMA MHDOPMALLUN.



