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Pabouast mporpamMma qucUIUIMHEL «BhICIas MaTeMaTuKa.

ABTOp(BI):

JIOIICHT (haKyJIbTeTa OYHOTO

00yJeHus, K.ITE]I.H. babuuesa U.B.
/

Peuenzent(bi):

Kuiixo I1.B., noneHTt kadenpsl MaTeMaTHUECKUX M €CTECTBEHHOHAYYHBIX TUCIUILIMH (aKylIbTeTa
TEXHUYECKOTO cepBuca B arpornpombiiiuieHHOM komiuiekce @I'BOY BO «OMckuit rocyaapcTBeHHBIN
arpapsbiii yauBepcuteT umenu [1.A. CrtonpinuHay, K.1e/.H.

Pa6ouas mporpamma paccmotpena pykoBoautesnem OITOIT:

Poxuonos M.I'.

ol
Pabouast nporpamma ogo0pera YdaersiM coBeToM HHCTHTYTA (TTpoToKoi Ne 4/]1 ot 11 suBaps 2021 1.)

(c m3amenenusmu 1 nornonHeHussMA oT 01 centsops 2021 ., mporokon pemenust YC Ne 1)

(c u3mMeHeHusiMH U fomnonHeHussMu ot 26.01.2022 r., npotoko:n pemenust YC Ne 6)

(c usmenenusimMu 1 ponosiHeHusiMu ot 31.08.2022 1., mpotokon pemenust YC Ne 13)

HopmatuBHo-11paBoByto 0a3y pa3paboTKu pabodei mporpaMMbl JUCHUIIMHBI COCTABIISIIOT:

- @enepallbHbIIl TOCYIapCTBEHHBIH 00pa30BaTeNbHBIA CTaHAApT BBICHIETO OOpa3oBaHUS -
OakanmaBpuaT Mo HampasieHuto noarotoBku 38.03.01 Dxonomuka (nmpuka3 MunoOpHayku Poccun ot
12.08.2020 r. Ne 954)

- Ilpukaz «O6 yrBepxkaenun Ilopsaka opraHuzalMd M OCYIIECTBIEHUS 00pa3oBaTEIbHON
JesITeIbHOCTH 110 00pa30BaTeNIbHBIM ITPOrpaMMaM BBICIIEr0 00pa3oBaHUs — MporpamMmamM OakajaBpuaTa,
IporpaMMamM cHeruainTeTa, mporpaMMaM Maructpatyps» oT 06 anpens 2021 r. Ne 245.

- IIpuka3 «O0 yTBepXkIeHUM MOpPsIKA MEepeyHel CrenualbHOCTeH M HarpaBieHHH MOATOTOBKU
BbIcIIero oOpa3zoBaHus» oT 12 centsaops 2013 r. Ne 1061.

- OcHoBHast mpodeccuoHanbHas oOpa3oBaTelbHasl MporpamMma BBICIIETO OOpa3oBaHM
HampaBlieHUsl MOATOTOBKH OakanaBpuata 38.03.01 DxoHOoMuKa (HampaBieHHOCTh «byxranrepckuii yder,
aHau3 U ayauT», «DUHAHCHI U KpeAuT», «IKOHOMHKA OpraHU3alMM»), YTBEP)KIEHHas PEKTOPOM
11.01.2021.

- IlonoxeHne o0 KOMIUIEKTaX OILIEHOYHBIX MAaTEpHUaJOB OCHOBHOW MpodeccroHalbHOM
oOpa3oBaTenbHOU mporpamMmsl Beiciiero odpasosanuss B AHOO BO «CuOupckuil HHCTUTYT OM3HEca U
MH(OPMALIMOHHBIX TEXHOJIOTHIY, yTBEepKIeHHOe pekTopoM 31.08.2020 r.



1. IEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110 JTUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIbBTATAMHMN OCBOEHHA OIIOII
BAKAJIABPUATA

Lenv oucyunaunvl « Boicuwias mamemamukay - GOpMHUPOBAHKE Y OYAYIINX CIICIUATMCTOB 3HAHUN
COBPEMEHHBIX METOJIOB MAaTeMaTHYCCKUX HCCIICIOBAaHUN M ITOCTPOCHHMS MAaTeMaTHYECKHX MOJIECIICH,
XapaKTEPHbIMU CBOWCTBAMU KOTOPBIX SBJISIOTCS HUX OOIIHOCTh WMJIM OE30THOCHUTEIBLHOCTh K pPealbHBIM
SIBJICHUSIM.

3aoauu oucyuniunol:

* O3HaKOMJICHHUE C BBICIICH MaTEMaTHKOM, KaK C OJHHM U3 OCHOBHBIX HHCTPYMEHTOM IO3HAHHS
OKPY)KAIOIIIEr0 MUpPa M KAaK HAYKOW, M3ydaromeldl MaTeMaTH4YeCKHEe MOJEIH peallbHBIX MporeccoB. B
pe3ylibTaTe HM3Y4YeHHs] Kypca CTYACHT JIOJDKEH ITOHSATh IEPCIEKTHBBI Pa3BUTHS M BO3MOXHOCTH
MIPUMEHEHHSI MATEMAaTHYECKUX METO/IOB B BEIOPAHHOM UM cepe IesITeTbHOCTH.

* OBNaJICHHE S3BIKOM BBICIICH MAaTeMaTHUKH, KaK HHCTPYMEHTOM, OPTaHU3YIOLIUM JICATEIIBHOCTh
OyIyIIero CrennanucTa.

* YCBOCHHE OCHOBHBIX MAaTEMATHUYECKUX MOHATHHA, KOTOPBIC JOKHBI CIIOCOOCTBOBATH Pa3BUTHIO
JIOTHYECKOTO MBIIIUICHHUS, YMEHHUIO OTIEPUPOBATH a0CTPAKTHBIMHU MOHATHIMHU.

B pesynbrare ocBoenus OIIOII GakamaBpuara oOyYaroIIUIiCS JTOJDKEH OBJIAJIETh CIICIYIOITUMU
pe3yabTaTaMu 00y4eHHSs IO TUCIUILINHE:

Kon n HaumeHnoBanue Konx u HaumenoBanue nnanka- | llepedeHp mmaHupyeMbIX Pe3yIbTaTOB
KOMIIETEHIIUU TOpa JOCTUKEHHUSI KOMIIETEHLIUN 00y4eHus MO TUCIUIIINHE

O61enpogdeccuonansubie komnereHuu (OIK)

OIIK-2 Croco6en|OIIK-2.1 3naer wMeToasl u|3HATH:

OCYUIECTBIISATh coop,|cpeactBa cOGopa, obpabotku u(l.  OcHOBbl  JHHEHHOW  anreOpsl,
00paboTKy U [CcTaTUCTUYECKOTO aHajn3alHeo0XoauMbIe TUTSt perieHus
CTaTUCTUYECKUI aHaIIM3|IaHHBIX, HEOOXOAMMBIX JIsA|(MpodecCHOHATBHBIX HKOHOMUYECKUX
JTAHHBIX, HEOOXOIUMBIX JUISI|pEIICHUs] SKOHOMUYCSCKUX 3a/1a4 |3ajad.

pelieHus MOCTaBIIEHHBIX 2. OCHOBBI MaTeMaTHYECKOTO aHalu3a,
9KOHOMHYECKHUX 337124 HEOOXO0TUMBIC TUTST perreHus

HPKOHOMUYECKHUX 3a]au.
3. OcCHOBBI TEOpUU  BEPOSTHOCTEH,
MaTEMaTUYECKON CTAaTUCTUKU M TEOpUU
CIIy4yaWHBIX TPOIIECCOB, HEOOXOIMMBIE
JUISI peLLIEHUs] S)KOHOMMUYECKHX 3a/1a4.

OIIK-2.2 VYmeer wuCOOJIB30BAThH|YMeETh:

pe3yabTaThl uccnenosanus|l. IlpuMeHaTs  MeTonbl  JIMHEWHOHN
MaTeMaTHYECKUX Mojenei|anredpel, HEOOXOJUMBbIE MO MPHUHATHIO
OKOHOMUYECKHX 3a1a4 U JIEJIaTh|(3KOHOMUYECKUX PEILECHUMN.

Ha nx ocHoBaHuH|2. [IprUMEHATH METOJBI MATEMATHYECKOTO
KOJINYECTBEHHBIE v|aHamu3a Ui PELICHHUS 3KOHOMHYECKUX
Ka4yeCTBEHHBIE BBIBO/IbI n[3anay.

pekomeHnauuu 1o NpuHATHIO|3. [IpUMEHATH BEPOATHOCTHBIE METOJbI
SKOHOMHUYECKHX PEIICHUN JUISL TIPUHATHSI )KOHOMUYECKUX PELICHU M.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BAKAJIABPUATA

Hucyunauna «Bvlcwas mamemamuxay 6xooum 6 00A3amenvHyio 4acms y4eOHo2o niama O1oka
«/[ucyuniumnsi, MOOYIU» OCHOBHOU NPOeccuoHanIbHOU 0bpazosamenvhou npoepammul (61.0.12).

Hannas oucyuniuna npedycmompena yueoHvim niavom 6 1, 2, 3 cemecmpax no ounou ¢hopme
ooyuenus, 6 1,2,3 cemecmpax no ouHo-3a04HOU hopme u 3a04HOU hopmam 00yyeHus.

[Ipy u3yyeHWW NAHHOTO Kypca CTYIACHTHI OMHMPAIOTCS HA 3HAHUS W yMEHHUS, TMOJIyYCHHBIC B
pe3yNbTaTe OCBOEHUS CIEAYIOMUX IUCHUTUIINH:

"MndopManinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHUN"



3HaHUS U YMEHUs, TIOJyYeHHbIE B pe3y/ibTaTe W3YUYCHUS NAaHHOW JUCLUMILUIMHBI, UCIIOIB3YIOTCS B
MOCIIEAYIOMIEM JIJISl U3YUCHUS:

"Craructuka"

"®duHaHcoBass MaTeMaTHKa"

"OxoHomeTpuka"

3. OBPBEM /JUCHUIUIMHBI B 3AYETHBIX EJAWHUIAX C YKA3ZAHUEM
KOJIMYECTBA AKAJIEMHWYECKHUX YACOB, BBIJIEJEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIMXCH C NPENOJABATEJIEM (II0 BUJAM 3AHATUI) U HA
CAMOCTOATEJBHYIO PABOTY OBYYAROIIINXCSA

OO6m1as TpyA0eMKOCTh (00BhEM) TUCIMILIMHBI cocTaBiisieT 12 3.e., 432 u.

Ounas popma OuHo-3a04Has popma 3aouHas Gopma
Bun yueOHoi
paboTHI 1 2 3 1 2 3 1 2 3
CeMeCTp [ceMecTp [cemecTp [cemecTp|ceMecTplceMecTp|ceMecTp|ceMecTp| ceMecTp

Oomasn
TPYA0€MKOCTh 144 144 144 144 144 144 144 144 144
AUCIHUTLINHBI
KonTakTHas
padora, B TOM
qyucie B
3JICKTPOHHOM 76 76 76 52 52 52 12 12 12
HHopMaNOHHO-
o0pa3oBaTeJIbHOM
cpene (Bcero):
JIexunoHHbIE 36 36 36 24 24 24 4 4 4
[IpakTnueckue 36 36 36 24 24 24 4 4 4
Koncynpranuu 4 4 4 4 4 4 4 4 4
Camocrostenbuas | 5q 59 41 88 | 88 | 83 | 128 | 128 | 123
padora
dopma
NPOMEKYTOYHOH
aTTecTalMu 9, 9, 27, 4, 4, 9, 4, 4, 9,
06YUAIOIIErocs! - 3aueT | 3a4eT |dK3aMeH| 3a4eT | 3aueT [PK3aMeH| 3a4eT | 3aueT |dK3aMeH
3a4eT, IK3aMeH

4. COJEPKAHUE JUCHMIIVIMHBI, CTPYKTYPUPOBAHHOE IIO0 TEMAM
(PABJIEJIAM) C YKA3AHUMEM OTBEJIEHHOI'O HA HHUX KOJJIMYECTBA
AKAJIEMAYECKHX YACOB U BUJIOB YYEBHBIX 3AHATUIA

4.1. Paznennl iMcuMnInHbI (MOAYJIs1) U TPYA0EMKOCTh 110 BUAAM YueOHbIX 3aHATHI (B Yacax)

1 cemecTp, ouHas popma oOyueHus

O0beM yacoB (110 BUIaM YUEOHBIX 3aHSTHI)

o
g Ko
KonrakrHast pabora (1o S A
S WHJUKATO
y49eOHBIM 3aHATHSAM), Jac. S, a
Pasnen/TeMa IMCHIUTUIMHEI, Bcero, 5 = ,Z[OCI”)FI/DKC
coJeprKaHue qgac. | Bcero, 2| &
: 2 & = = 2| S [kommeren
S Bzl 8 & = 3 S
=t S E|l & E = = s
= | 28| =8| E |8
O T = T > S
S |8 & §8 2 s
< =) ) @)
= = bd




OIIK-

1. JIuneiinas anredpa v SJIEMEHTBI 57 30 14 16 27 2.1,
MaTpU4YHOIr'0 aHAJIA3a OIIK-
2.2
OIIK-
2.1,
2. AHanuTuyeckas reoMeTpus 38 22 12 10 16 OIK-
2.2
OIIK-
3. BBengenue B MaTeMaTHYECKUH 49 o4 10 10 4 16 9 2.1,
aHaJIN3. OIIK-
2.2
BCET'O| 144 76 36 36 4 59 9

@DopMBI TEKYIIETO KOHTPOJIS — MOCEIIEHUE U padoTa Ha JCKIMOHHBIX U MPAKTUYCCKUX 3aHATUIX
(cobecenoBanue, KOHTpOIbHAsE paboTa, KPYIJIbIA CTOJ M JTUCKYCCHS), MUCbMEHHOE 3anaHue (pedepar),

MPAKTUYECKOE 3a/1aHne (KEHC).

dopma IpOMEKYTOUHOU ATTECTALUU — 3AYET.

2 cemecTp, ouHas (hopmMa 00ydeHUS

O06beM 9acoB (110 BUIaM y4eOHBIX 3aHSATHI )

KonTakTHas pabora (1o w Koz
y4eOHBIM 3aHATHSM), YacC. 8 o MHIIHKATO
Paznen/Tema qUCITATIINHEL, Bcero, 2 5 2 pa
] o) = o g 3 | moctmxe
coJiep>KaHue gac. | Bcero, 2 s S & .| &
| ¥ = S < - HUS
Jac. = 23| g s S 8| =
= O E| 2E 2 5 | © |kommeren
~ §3| E 5 S S8l = 1K
c | sE|E5| 2|22
= S F & T @]
< = =
= = ~
4. JudpepeHnmansHoe 021'[ 1K i
ucuucnenue (QyHkuMi  omHO#M| 43 16 8 8 27 Oﬁl’(—
IIEPEMEHHOM. )
[K-
5. Juddepenunanbaoe 02 1
HCUYHUCIICHUE byakuumii| 36 20 10 10 16 Oﬁl’(—
HECKOJIbKUX MEePEMEHHBIX. 29
6. HWHTerpanpbHOE WCUHCIIECHUE OIIK-
¢GyHKIMH ONHOW M HECKOJIBKUX 65 40 18 13 4 16 9 2.1,
IIEPEMEHHBIX OIIK-
2.2
BCEI'O| 144 76 36 36 4 59 9

@DopMBI TEKYILIEro KOHTPOJIS — MOCELIeHHE U paboTa Ha JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITUAX
(cobecenoBanme, KOHTPOIbHAsE paboTa, KPYTJIbIA CTON M IUCKYCCHS ), MUCbMEHHOE 3a/iaHue (pedepar),

MIpaKTUIECKoe 3a7anue (Keuc).

dopma NpOMEKYTOYHON aTTECTALUU — 3a4ET.




3 cemecTp, ouHas popma oOydeHUs

Paznen/Tema qUCLMIIIINHEL,
cojiepKaHue

Bcero,
Jac.

O06Bem JacoB (TI0 BUIaM yIEeOHBIX 3aHSTHIA)

Bcero,
gac.

KonTakTHas pabota (1o
y9e0HBIM 3aHATHM), Jac.

Jlexnun
JlaboparopHble
paboTsI
[IpakTnueckue
3aHATHUS
Koncynbranuu

CamocrosrenpHas
pabota, Bcero

KonTpons

Kon
HHIAKATO
pa
JIOCTHIKE
HUS
KOMIIETEH
005051

7. CryuaiitHbie COOBITUS

32

22

[a—
]
[a—
\]

OIIK-
2.1,
OIIK- 2.2

8. CitydaiiHble BETUYMHBI

44

34

18 16

10

OIIK-
2.1,
OIIK-
2.2,
OIIK- 2.3

9. Maremarnyeckasl CTaTHCTHKA

68

20

21

27

OIIK-
2.1,
OIIK-
2.2,
OIIK- 2.3

BCEI'O

144

76

36 36 4

41

27

@OpMBI TEKYIIEro KOHTPOJIS — IMOCEIIeHHEe M paboTa Ha JIEKIIMOHHBIX U PAKTUIECKUX 3aHATHUSX
(cobecenoBanue, KOHTPOJIbHAs paboTa, KPYIJIbIA CTON U AMCKYCCHA), TUCbMEHHOE 3a/1aHue (pedepar),

MPaKTUYECKOE 3a/1aHne (KEWcC).

dopma MpOMEKYTOUHON aTTECTALUN — IK3AMEH.

1 cemectp, ouHO-3a0uHast popma oOyyeHUs

O0beM 9acoB (110 BUIaM y4eOHBIX 3aHSATHI )

KonTakTHas pabora (110 u Koz
y4eOHBIM 3aHATUSIM), YaC. S 5 HHIUKATO
b = A pa
Pa3gen/Tema qUCLUIIINHEL, Bcero, E O 2
2] [0) = (5] g & | mocrmxke
COJIepIKaHUE yac. | Bcero, c S = & L & HIIS
gac = 23| @ Z S e s =
‘ = | gE| 2 E = 5 o| © [rxomneren
ﬂ o a ] S} <
) s T @)
< o o
= = R4
1. JIuneiinas anre6pa M SIIEMEHTHI OIIK-
' p 44 16 8 8 28 2.1,
MaTpPUYHOTO aHATH3a OINK- 2.2
OIIK-
2. AHaniuTHYecKas TeOMeTpus 44 16 8 8 28 2.1,
OIIK-2.2




3. BBenenue B MaTeMaTHUYECKHUU
aHaIn3.

56

20

32

OIIK-
2.1,
OIIK- 2.2

BCEIT'O

144

44

24

24

4

88

4

@DopMBI TEKYIIETO KOHTPOJISI — OCEHICHHE U paboTa Ha JICKITMOHHBIX U MPAKTUYECKUX 3aHITHIX
(cobecenoBanue, KOHTPOIbHAs paboTa, KPYIJIbIA CTOM U IUCKYCCHS ), TUCBMEHHOE 3a/1anue (pedepar),

MPaKTUYECKOE 3a/1aHne (KeWc).

dopma NpOMEKYTOYHON aTTeCcTalluy — 3a4ET.

2 cemecTp, 04HO-3a09Has popma 00yUeHHS

O06beM gacoB (110 BUAaM yueOHBIX 3aHATHI)

KonrakTHas pa6ota (1o u: Koz
y4eOHBIM 3aHATHAM), Yac. S 5 MHIKATO
b = A pa
Paznen/TemMa qUCLIMIIIINHEL, Bcero, =) =
] o) S o g & | moctmxke
CozIep)KaHue yac. | Bcero, 2 S =t g .| & —
qac = |2zl 88| 8 |S¢g| &
. = | 95| 2E 2 o ©| & [xomneren
Z s 8| E = S g S| 1075041
= 2| g s 2| 3 &
= S | = T @)
< = o
= = ~
4. JuddepenunanpHoe OIIK-
ucuucinenue  GyHkoui  omHou| 44 16 8 8 28 2.1,
MIEPEMEHHOM. OIIK- 2.2
5. Juddepenunanbaoe OIIK-
HCUYHUCIICHHE byakuumit| 44 16 8 8 28 2.1,
HECKOJIBKUX ITIEPEMEHHBIX. OIlK-2.2
6. lHrerpambHOE€ HCUUCIIEHUE OIIK-
GyHKIUH OZHOW M HECKOJBKUX 56 20 g g 4 32 4 2.1,
MIEPEMEHHBIX OIK- 2.2
BCEI'O| 144 44 24 24 4 88 4

@OopMBI TEKYIIIEro KOHTPOJIS — IMOCEIIeHHEe U paboTa Ha JIEKIMOHHBIX U PAKTUIECKUX 3aHATHUSX
(cobecenoBanue, KOHTPOJIbHAs paboTa, KPYIJIbIA CTON U AMCKYCCHA), TUCbMEHHOE 3a/1aHue (pedepar),

MPaKTUYECKOE 3a/1aHne (KEWcC).

dopma MpOMEKYTOUHON aTTECTALUN — 3a4ET.

3 cemecTp, 0O4YHO-3a04Hast popma 00yUEeHHS

Pa3gen/Tema qUCLUIIINHEL,
coJiepiKaHue

Bcero,
Jac.

O06Bem yacoB (10 BUIaM Y4eOHBIX 3aHATHI)

Bcero,
qac.

Konrakrthnas pabora (1o
yueOHBIM 3aHATHSM), Hac.

Jlexun

JlaboparopHsble

paboTsI

[IpakTnueckue
3aHATHUS

Koncynbpranuu

§O
R
= O
o Q
= M
5
[
o 9
o O
Ecﬁ
s =
@)

Kontposnb

Kon
WHIUKATO
pa
JIOCTHDKE
HUS
KOMIIETEH
17071




7. CryuaitHbie COOBITUS

44

16

28

OIIK-
2.1,
OIIK- 2.2

8. CitydaiiHble BETUYMHBI

44

16

28

OIIK-
2.1,
OIIK-
2.2,
OIIK-2.3

9. Maremarudeckas CTaTHCTUKA

56

20

27

OIIK-
2.1,
OIIK-
2.2,
OIIK-2.3

BCETO

144

44

24

24

4

83

9

@DopMBI TEKYIIETO0 KOHTPOJISI — TOCEHICHHUE U Pab0Ta Ha JICKITMOHHBIX U MPAKTUYECKUX 3aHITHIX
(cobecenoBanue, KOHTPOIbHAs paboTa, KPYIJIbIA CTOM M IUCKYCCHS ), TUCbMEHHOE 3a/1anue (pedepar),

MPaKTUYECKOE 3a/1aHne (KEHC).

dopma NpOMEKYTOUHON aTTECTALUN — IK3AMEH.

1 cemectp, 3a0uHas popma oOydeHHS

O0beM 9acoB (110 BUIaM y4eOHBIX 3aHSATHI )

KonTakTHas pabora (1o w Koz
y4€eOHBIM 3aHATUSAM), YaC. 8 o MHIKATO
W pa
Pasnen/TeMa TMCHUTUINHEL, Bcero, = o| A
L D) = 5] g 3 | mocrmxe
cofiepKaHue yac. | Bcero, 2 = = g .| &
= & =1 & B HUSA
Jac. =l 3| 8 2 < e el =
=l g k|2 = = 5 o| 2 [xommeren
= | & E = = 2'g| = 1012071
sl 2| €3 & 8 =
= S & = o (@)
< o )
= = B
1. JInneiinas anredpa U 3a€MEHTEI OIIK-
: p 46 4 2 2 42 2.1,
MaTpUYHOrO aHaJIn3a OIK- 2.2
OIIK-
2. AHanuTH4YecKas reoMeTpust 46 4 2 2 42 2.1,
OIIK-2.2
3. BBenenne B MaTeMaTHYECKUH OIIK-
- DBCA 52 4 4 44 | 4 | 21,
aHajaus. OIIK- 2.2
BCET'O| 144 12 4 4 4 128 4

q)OpMBI TCKYIICTO KOHTPOJIA — MOCCHICHUC U pa60Ta Ha JICKIUOHHBIX U MPAKTUYCCKHUX 3aHATUAX
(cobecenoBanue, KOHTPOIbHAS paboTa, KPYIIIBIA CTOM M TUCKYCCHS ), TUCbMEHHOE 3a/1anue (pedepar),

MPaKTUUECKOE 3a/1aHne (Keic).

dopma NpOMEKYTOYHOU aTTECTALUU — 3a4ET.




2 cemecTp, 3a04uHas hopma oOydIeHHs

O0beM yacoB (110 BUAAM YUEOHBIX 3aHSITHI)

KonrakTHas pa6ota (1o w Koz
yueOHBIM 3aHATHSM), Yac. g o MHIIIKATO
Paznen/TemMa MUCIUIIINHEI, Bcero, =2 8 = pa
) ) = o Q S | mocTmxke
COZIepIKAHHE yac. | Beero, 2 =S =E | g9 &
< | E-| 5| 5 |8g| &| uma
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@OopMBbI TEKYILEro KOHTPOJIS — MOCELIeHHEe U paboTa Ha JISKIIMOHHBIX U MPAKTUYECKUX 3aHATUSAX
(cobecenoBanme, KOHTpOJIbHAsE pab0OTa, KPYTJIbIiA CTON M IUCKYCCHS), TUCbMEHHOE 3a/laHue (pedepar),

MpaKTUYeCKoe 3a7aHue (Keuc).

dopma IPOMEKYTOUHOU ATTECTALUU — 3AYET.
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@DopMBI TEKYIIETO KOHTPOJISI — OCEHICHHE U paboTa Ha JICKITMOHHBIX U MPAKTUYECKUX 3aHITHIX
(cobecenoBanue, KOHTPOJIbHAs paboTa, KPYIJIbIA CTOM M IUCKYCCHs ), TUCbMEHHOE 3a/1anue (pedepar),
MPaKTUYECKOE 3a/1aHne (Keic).

dopma NpOMEKYTOUHON aTTECTALUN — IK3AMEH.

4.2. Conep:xanue TMCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO pa3aeiaM (TeMam)

Tema 1. JInneiinas aare6pa u 3JileMeHTbl MATPUYHOI0 AHAJIN3A
Jleknuonueie 3ausaTug 1.

Anrebpa MaTpwuil.

OcHoBHble anreOpandeckue CTPYKTyphl. [loile KoMIUIeKCHBIX uucell. Marpuna. Bunsl mMatpwil.
Onepanuu Hajg MaTpuLaMU: YMHOKEHHME MATpPHUIbl HAa YHCIIO; CIOXKEHUE MATpPHI]; BBIUMTAHUE MATPUILL;
YMHOXCHHE MaTpPHII; BO3BEICHHUE B CTENICHb; TPAHCIIOHUPOBAHKUE MAaTpUIlbl. AJreOpa MaTpHIl B 3a/1a4ax C
SKOHOMUYECKHUM COAEPIKAHUEM.

IIpakTnyeckue 3anATHA 2.

JleficTBrs HaL MaTpULIAMU.
Onepannuy HaJx MaTpUIAMM: YMHOXXEHHME MaTpHUIbl Ha YMCIIO; CIO0XKEHHME MATpHL]; BHIYMTAHUE
MaTpull; yMHOKEHHE MATPULL; BO3BEJCHUE B CTEIIEHb; TPAHCIIOHUPOBAHUE MATPHULIBI.

JleknuoHHbIe 3aHATHA 3.

OHpGI[GJ'II/ITCJ'II/I " UX BBIYHCJICHHC.

Beruucnenne onpeaenuteneit 3-ro  mopsika MO MpaBWIy TPEYroJbHUKOB. MuHOp H
anredpanveckoe JONOJHEHHEe. Pa3noxeHue onpenenuTens Mo 3JeMeHTaM cTpokH (ctosnbua). CpoiicTBa
npenenuteneil. O6paTHas MaTpulla U ee HaXOXKJIeHHe. Bpluncienre panra MaTpuUIbl.

IIpakTnyeckue 3ansaTus 4.

Brrunciienne onpenenurenei.

Briuucnenue omnpenenutenei 3-ro mopsAlika 1O MPaBUILY TPEYroJbHUKOB. PasznoxeHue
OTIPENICTTUTENSI 10 AJIEMEHTaM CTpoku (cToyiora). Beruncinenue ompenenuTeNeid ¢ HCMOIb30BaHUEM
CBOMCTB. Bbluncienue panra MaTpHIIbl.

JlekKunoHHbIe 3aHATHA 5.

HeBpipoxieHHbIE CHCTEMBI JINHEHHBIX areOpandeckux ypaBHEHUH

Cucrema m JIMHEWHBIX ypaBHeHUN ¢ n nepeMeHHbIMU. Buael CJIAY. Merton Kpamepa pemenus
CHCTEMBI JINHEHHBIX ypaBHeHHH. Haxoxaenue o6paTHOil MaTpuilbl. MeTol MAaTpHUHBIX PeoOpa3oBaHUN
pELIECHHS CUCTEMbI IMHEWMHBIX YpaBHEHUN. MaTprUyHbIEC YpaBHEHHUS.




IIpakTnyeckne 3ansiTus 6.

Pemenune neBbipoxkaeHHbIX CJIAY

Pemenune CJIAY mo dopmynam Kpamepa. Pemenne CJIIAY meTomom oOpaTHON MaTpHIIBL
Penienne MaTpuuHbIX ypaBHEHHUIA.

JlekninOHHBIE 3aAHATHA 7.

Meron l'aycca

Meron "aycca pelnieHus cUCTEMBI JIMHEHHBIX ypaBHEeHHUU. Teopema 0 paHre MaTpuilpl. TeOpeMa
Kponekkpepa-Kanemmm. Obmiee pereHne cucTeMbl TUHEHHBIX YPaBHEHUH.

IIpakTuyeckne 3ausTHA 8.

HUccaenosanue CJIAY Ha COBMECTHOCTD.

Haxoxnenue panra marpunsl. Pemenue CJIAY meromom I'aycca. MccnenoBanune CJIIAY Ha
COBMECTHOCTh. HaxoxeHue ooriero pemenus CJIAY.

JlekunonHble 3aHATHA 9.

Meron XKopnana-I'aycca.

OpnHopojHas cuctema JMHEWHbIX ypaBHeHUU. [loHsTHE (yHIIaMEHTaIIbHON CHUCTEMBI PEIICHUM.
Meron Kopnana-I'aycca

IpakTnyeckue 3ansatus 10.

Pemenne CJIAY o0mero suaa

Pemenne opnoponubix CJIAY. Pemenune CJIIAY wmeronom JKoppana-I'aycca. Brinmonnenue
UHAUBUYIbHBIX 3aJaHUN

IIpakTnyeckue 3ansarus 11.

['eomeTpuyeckure BEKTOPHI U IEUCTBUS HAJ HUMH.
BrlnonHeHne IMHEHHBIX Oolnepanuil HaJl TeOMETpUUEeCKUMHU BekTopamu. KoopauHaTel BeKTOpa .
BrinonHenue TMHEWMHBIX M HEIMHEWHBIX OTNepaliii HaJl BEKTOpaMU B KOOPJIUHATHOU (hopMme.

JleknuonHelie 3auaTuga 12.

DNEMEHTBI MaTPUYHOTO aHAJIN3A.

[TonsiTe Nn-MEPHOTO BEKTOPAa U N-MEPHOTO BEKTOPHOIO IMpocTpaHcTBa. JInHeiHass komMOuHanus
BEeKTOpOB. JIMHeNHas 3aBUCUMOCTb BEKTOpOB. Pa3MepHOCTb M 0a3uc BEKTOPHOIO IPOCTPAHCTBA.
Pa3noxxeHue BekTopa 1o 6a3ucy B n-MepHOM IpocTpaHcTBe. OpTOrOHAIBHBIM U OPTOHOPMHUPOBAHHBIN
6a3ucel. JInuneitubie oneparopsl CoOCTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYSHUS JIMHEHHOT O onepaTopa.
Mopenb MeXIyHapOJHOM TOPTOBIN

IIpakTnyeckue 3ansarus 13.

Pemenue 3a1ay MaTpu4HOrO aHaIN3a.

BremonHenue onepauuii Hajg n-MEpHbIMH BeKTOopaMmMu. PasznoxeHue BekTopa Mo 0asucy.
HaxoxxneHre coOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HaYeHMH MaTpHibl. Haxox1eHre paBHOBECHOTO
BCKTOpPA HAIMOHAJIBHBIX JOXOJ0B.

JleknuoHHbIe 3aHaATHA 14.

[IpuMeHeHue cucTeM JTUHEHHBIX YpaBHEHUN B SKOHOMUKE.

Mopnens JleontbeBa. Haxoxenne 6anaHCOBBIX COOTHOIICHUH, MOCTPOSHUE JIMHEHHOW MOJETH
MHOT'00TPacJIeBOM SKOHOMUKH.

IIpakTnyeckue 3ansitus 16.

Pemenue 3a1a4 nuHEHHOM anreOpbl 1 MAaTPUIHOTO aHAIHM3A

BrimontHeHne pyOeHOW KOHTPOJIBHOW paboThl 1Mo pasneny "JIuHeliHas anreOpa W 3JIEMEHTHI
MaTPUYHOTO aHaiIu3a'".



Tema 2. AHaIUTHYECKAsl TeOMeTPUs

Jlekuuonuble 3ansTus 1.

VYpaBHEHUE TUHUU HA TUIOCKOCTH.

[TonsiTHE TMHUM HA TUIOCKOCTH. YpaBHEHUE MPSMOUM C YIIIOBBIM KOX(P(UIIMEHTOM. YpaBHEHUE
NpAMOM, MPOXOMSIICH Yepe3 JaHHYH TOYKYy. YpaBHEHHE IIydyKa MpsAMbIX. YpaBHEHUE NPSIMOMH,
IIPOXOALIEH Yepe3 JBE JaHHblE TOUKU. YpaBHEHHUE NpsAMOil B oTpe3kax. OOliee ypaBHEHHE MPSIMOM.
B3anMHoOe pacnionoxeHue npsMbIX Ha IUIOCKOCTH.

IIpakTHyeckue 3aHATHA 2.

VYpaBHeHUEe NPSIMOil HA TIJIOCKOCTH.
CocrapiieHUe ypaBHEHUM NPSIMBIX Ha IUIOCKOCTH. McciepoBaHue B3aUMHOTO PacOJIONKEHUS
MPSIMBIX Ha MJIOCKOCTH.

JleknuoHHubIe 3aHATHA 3.

IInockocTh

OO0miee ypaBHEHHE IIIOCKOCTH. YacTHBIE Clydal YPaBHEHHS IIOCKOCTH. Y paBHEHHUE TIOCKOCTH,
MPOXOJISIICH Yepe3 TpU pa3jMyHble TOYKH, HE Jiexalue Ha OAHOM npsamoil. BzanmHoe pacrnonoxeHue
IUIOCKOCTEHA.

IIpakTnyeckue 3ansaTu 4.

IInockoCcTH U UX B3aMMHOE PacCIIOJIOKCHUC
CocraBicHue YpaBHCHHA IIJIOCKOCTH. HccrnenoBanne B3aMHOIO PAaCIIOJIOKCHHU A IUIOCKOCTEHA.

JleknunonHble 3aHATHA 5.

[Ipsmas 1 IOCKOCTHh B TPOCTPAHCTBE.

KaHonnueckoe ypaBHeHue npsMoi B IpocTpaHcTBe. [lapaienbHble, nepecekarouiecs |
CKpelMBaromuecs npsmele. B3anMHOE pacronokeHue MNpsMbIX M IUIocKocTed. [leprmeHaukynsp x
IIJIOCKOCTH, IIPOBEAEHHBIN Yepe3 3aJaHHYI0 TOUYKY. YTOJI MEXKAY IPSIMOU U INIOCKOCTBIO.

IIpakTH4eckue 3ansaTus 6.

HccnenoBanue B3aUMHOTO PacloIOKEHUS IPSIMbIX U IIOCKOCTEH.

CocraBneHne ypaBHEHHs NpsSMOMl B IpocTpaHcTBe. MccienoBaHue B3aMMHOIO PaclOIOKEHUS
MPSIMBIX U IJIOCKOCTEMN.

JIeKIIMOHHbIE 3aHATHS 7.

KpuBsle BTOpOro nopsaka.

KaHonuveckue ypaBHEHUs JIUIHICA, TUriepOonbl u napabdoinsl. MccnenoBanue ux Gpopm mo ux
KAaHOHMYECKUM YpaBHEHHUSM. DKCIIEHTPUCUTET U JUPEKTpHCA AIUIUIICAa U mapaboisl. [lapamerpuueckue
ypaBHEHUS AILTUIICA, TUIIEpOOIIBI U Tapabomsl. O0IIee ypaBHEHUE KPUBOW BTOPOTO MOPSAKA.

IIpakTyeckue 3ansaTu 8.

[TocTpoeHne KpUBBIX BTOPOTO MOPSAKA.

[TocTpoenue smurica, runepOosibl U mapadoibl 0 KAaHOHWYECKMM ypaBHeHMsM. Haxoxxaenue
napaMeTpoB KpHBBIX 2 mopsiaka. OOmias XapakTepuCTHKa JUHUM BTOporo mnopsiika. MccienoBaHue
o011ero ypaBHeHus 6e3 Mpou3BeACHNUs KOOPIUHAT

JleKIIMOHHbIE 3aHATHSA 9.

IloBepXHOCTH U HECTAHJAPTHBIEC KPUBBIE.

[TomstpHast cuctemMa KoOpAWHAT. 3aMeuaTelabHble KpPUBBIC: JIEMHUCKaTa bepHymau, actpouna,
KapAnoua, UKIoNAa, cnupainb ApxuMena. [loBepxHOCTH BTOpOro mopsiika, UX Kiaccu(uKanus 1o ux
KaHOHMYECKUM ypaBHEeHHM. ccnenoBanne popM MOBEPXHOCTEH BTOPOTO MOPSIKA 110 MX YPABHEHUSIM



Jleknuonneie 3ausatusa 10.

[IpruMeHeHrne aHATMTUYECKOW T€OMETPUH B IKOHOMHUKE.
JIuneitnas Moaens amopTu3anuu. JInHeitHas MOJeNb N3IepKeK. 3aKOHBI CIIpoca U MPEAIOKEHUS.
[TayTrHHAsA MOzEb PBIHKA.

IIpakTnyeckue 3ansarus 11.

[IpuMeHeHre aHaTUTUYECKON T€OMETPUN B SKOHOMUKE

HaxoxxeHre TOYKH PHIHOYHOTO PaBHOBECHS, TOUKH 0e3yObITouHOCTH. CocTaBiieHue (yHKIUU
npuObLIH, TUHEWHON MOJeNn aMOpTU3alud. BeIolHeHNe MMCbMEHHOM MPOBEPOYHON PabOTHI MO TEME
«AHaJIUTHYECKAs. TEOMETPUSI»

Tema 3. BBegenue B MaTeMaTHYECKHH aHAJIM3.

Jleknuonuenie 3ausaTus 1.

OCHOBHI)IG IIOHATHUA MAaTEMATUUYCCKOI'O aHaJINn3a.

MHoxecTBa 1 oniepanuy HaJ HUMH. DYHKIMS U €€ CBOMCTBA. UMCIIOBas MOCIIeI0BATEIBHOCTD 1
crioco0bl ee 3amanms. CBOMCTBA YHCIIOBBIX ITOCIENO-BaTelbHOCTEH. CBolicTBAa OECKOHEYHO MAJIBIX
IOCJIENOBATENLHOCTEA.

IIpakTHyeckue 3aHATHA 2.

MHoxecTBa 1 PyHKITHH

CriocoObl 3a/1aHMsl MHOKECTB. BbInonHeHue onepanuii HajJ MHOXECTBaMH: OOBEIMHEHHE,
nepeceueHue, pa3HoCTh MHOXKeCTB. UHCIIOBbIE MHOKECTBA M POMEXYTKU. CriocoOb! 3aanus (pyHKITHH:
aHAJIMTUYECKUM, TaONMW4HbIM, rpaduyecKui, cIOBECHBbIH. YCTaHOBJIEHHE O00JacTU OIpelesieHUs U
obmactn 3HayeHnid ¢yHkuuu. MccrnemoBanue (yHKIMI Ha YETHOCTh M HEYETHOCTh, MOHOTOHHOCTD,
OrPaHMYECHHOCTb, IepHOANYHOCTh. [locTpoenue rpadukoB GpyHKIMI caBUramMu U JedopManusimMu.

JlekunonHnble 3aHATHA 3.

[Tpenen ¢pynkuun

[Ipenen 4mciaoBoil mocnenoBaresbHOCTH. Cxopsimiuecs M pacXOAsIIUEcs  UUCIOBBIE
MIOCJIEZ0BATENBHOCTU. ['€OMETpUUECKUI CMBICI TIpEJeNa 4YHUCIOBOM MocienoBaTelbHOCTH. CBOMCTBa
OECKOHEUHO MalblX HocienoBarenbHOCcTel. Onepanuu Haja INpeAeiaaMy  [O0CIIEA0BAaTENbHOCTEH.
beckoneuHo 6oblne nociaenoBareabHOCTH. [Ipenen MOHOTOHHOI OrpaHMYEHHOH MOC/Ie0BAaTENbHOCTH.
Uucno e. Ilpemen ¢yHkuuu B OeckoHeyHocTH. [‘eomerpuueckuil cmbica mpenena (QyHKUHMH B
6eckoneuHoct. Ilpenen ¢ynkuum B Touke. I'eomerpuueckuii cMmbIci mpenena (QYHKUIUMU B TOUKE.
[Ipenenst pyHknuit 1 HepaBeHCTBA. OJTHOCTOPOHHUE MPEIEIIbI.

IIpakTuyeckne 3ausiTu 4.

Haxoxnenue npenenoB YUCIOBBIX MOCIIEI0BATEILHOCTEM.

UccnenoBanue CBOWMCTB YMCIOBBIX MOCHen0BarebHOCTEN. HaxoxkaeHne mnpeaena 4YHCIOBOM
IIOCIIEJOBATEIILHOCTH.

JlekKunoHHblie 3aHATHA 5.

OcHOBHBIE TEOPEMBI O IIpeenax

beckoneuno 6onpmme Gynkunu. beckoneuno mansie ¢pyHkiuu. CBoiicTBa 0€CKOHEUHO OOIBIINX
u OeCKOHeYHO MayblX BeJWYMH. OCHOBHBIE TEOPEMBI O TMpelenax. «3ameudaTelIbHbIe» IpeJlebl.
DKBUBaJICHTHbIE 0ECKOHEUYHO MaJible (DYHKIINU.

IIpakTuyeckue 3anaTHA 6.

«PackpeITHE» HEoNpeAeNeHHOCTe! B TIpenenax (yHKIHH.

PackpeiTue OCHOBHBIX  HeompeaenaeHHocTe. [IpumMeHeHne 3amedaTenbHBIX  IPEAENOB.
[TpuMmeHeHNE YKBUBAIEHTHBIX 0€CKOHEYHO MAIbIX (DYHKITUH.



JIeKIIUOHHBbIE 3aHATHSA 7.

HenpepsiBHOCTD (DyHKITHIT

JlBa ompezneneHus HEMPEPLIBHOCTH (PYHKIMHM B TOYKE. TOUKM pa3phiBa M MX KIACCH(PHUKAIIHSL
OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (YHKITHSX.

IIpakTnyeckue 3ansaTus 8.

Hccnenoanue GpyHKINN HA HETIPEPHIBHOCTb.
HccnenoBanue (GyHKIMIA Ha HENPEPHIBHOCTh B Touke. HaxoxxaeHue Todek paspbiBa QYHKIHH U
ycTaHoBjIeHHE UX Buaa. CBOMCTBA (DYHKIIHI, HEMPEPHIBHBIX B TOUKE, HA OTPE3KeE.

JleknuoHueie 3aHATHA 9.

DyHKIMHU U IPEJIETbl B dKOHOMUKE

Oynknusa nose3Hoctu. [IpousBoacrBenHas GyHkus. OyHKIus BbITycka. OyHKIMS HU3IEPKEK.
OyHKOMs crpoca, MOTPEONCHUS W TMPEUIOKCHHS. 3aJa4d O HEMPEPHIBHOM HAYHCICHUU IMPOIICHTOB.
ITotoxn nnarexeit. PuHaAHCOBas peHTA

IIpakTnyeckue 3ansarus 10.

[IpenenpHbli aHAIN3 B 3KOHOMUKE.
Pemenne 3amau Ha MpPUMEHEHHME TIPENEIOB B SKOHOMHUKE. BBINIONIHEHHE NHMChMEHHON
MIPOBEPOYHOI pabOTHI 10 TeMe «BBeeHne B MaTeMaTHICCKHUIA aHAITH3Y.

Tema 4. luddepeHunanbHoe HCHUCIeHHE (PYHKIUH OHOM NepeMeHHOM.

Jlekunonnblie 3ansaTus 1.

IIpou3sBoHasl.

3aa4u, NPUBOASILNE K MOHATHIO TPOM3BOJHON. OnpeneneHue npon3BogHon. ['eomerpuueckui,
MEXaHNYECKUM N IKOHOMHYECKUI CMBICIIBI TPOU3BOAHON. Y paBHEHNE KacaTE€IbHON U HOPMAJIA K KPUBOM.
3aBUCUMOCTh MEXJY HENpepbIBHOCThIO (yHKIMM U auddepeHuupyemoctsio. duddepenuupyemas
(GyHKIMS B TOUKE U Ha IpoMexyTke. Cxema BeluucieHus pousBoaHoi. [lpaBuna nuddepenunpopanus.
Tabnuia npou3BOJHBIX.

IIpakTnyeckue 3anATHA 2.

Brlunciienre npou3BOIHbIX.

Haxoxaenue nmpousBOJIHBIX MO ompezaeneHuto. Pemienune npumMepoB Ha aud@epeHunpoBaHue
CYMMBI, IPOU3BeIeHHs, YacTHOro. HaxokaeHne npou3BoJHOM CIOKHON (QYHKITUH.

JlekninoHnHble 3aHATHA 3.

[TpousBoHbIe U TU(HEpEeHIINATBI BBICIIUX TOPSIKOB.

[TpousBoaubie BeicnX nopsakoB. @opmyna Telnopa u Maknopena. [lonstue nuddepennuana
¢ynkuuu. I'eomerpuueckuit cmbicn auddepennnana. CpoiictBa nuddepenumana. I[Ipumenenue
muddepennrana B NpuOIMKEHHbIX BeluucieHusX. Juddepennumansl Beiciinx nopsakos. JInHeapusamus

GyHKIMH.

IIpakTHyeckue 3ansaTu 4.

HMuddepenurpoBanue pa3anuHbIX BUIOB QYHKIIHMHA

JuddepeHurpoBanue HEsIBHBIX M IMapaMeTpU4YecKH 3afaHHbIX (yHkumid. Jlorapudmuueckoe
muddepennmpoBanne. HaxoxxaeHrne mpor3BOAHBIX BBICIINX MOPSAAKOB. Berumcinenue auddepenmnmana.
[Tpumenenue nuddepennnana B NpuOIMKEHHBIX BEIUUCICHUSIX.

JlekKIIHOHHBIE 3aHATHA 5.
OcHoBHBIE TeopeMbl U} hHepeHITNaTEHOTO UCUHCIICHHUS.



OcHoBHBIE Teopembl auddepeHnmanbHoro ucyucieHus: teopema depma, Teopema Poss,
teopema Jlarpanxka, Teopema Kommu. ['eomeTpudeckuii CMBICT OCHOBHBIX TeopeM IuddepeHInanisHOTOo
ucuucienus. [Ipasuno Jlonurans.

Bospacranue u yOwniBanuwe ¢yHknuii. HeoOXxoauMbie M JOCTATOYHBIC YCJIOBUS MOHOTOHHOCTH
¢bynakuu. HeobxoanMele U JOCTaTOYHBIE YCIOBUS CYIIECTBOBAHUS SKCTpeMyMa () YHKIUH.

IMpakTnyeckne 3ansitus 6.

[TpuMeHeHne OCHOBHBIX TeopeM AudepeHInanbHOr0 HCUUCICHHS

IIpoBepka BbIMOJHEHUN ycioBUM Teopembl Poruis, Jlarpanxka. Beraucienue mnpenenoB c
nomotnpto npasuina Jlonurans. MccnenoBanue ¢yHkumii Ha Bo3pactaHue M yObiBaHMe. HaxoxneHue
TOYEK IKCTpEMyMa.

JlekninOHHBIE 3aHATHA 7.

OO6mras cxema uccienoBanus GyHKIui
Boinykiocts 1 BoruytocTh KpuBoi. Touku nepernba u ux omnpeneneHue. Acumntorsl. OOmas
cxema uccnefoBanus GyHkuuii. [IpuMeHeHre npou3BOIHBIX IIPU PELICHUH SKOHOMUUYECKHUX 33134

IIpakTnyeckue 3ansaTus 8.

HccnenoBanue GyHKIMNA U TOCTpOEHUE IPahUKOB.

BrimonHenne mucbMeHHON MpoBepoudHoi paboTel mo Teme «uddepennnansnoe ncuncienue
(hYHKIHA OJTHOM TIEPEeMEHHOM

Tema S. luddepeHunanbHoe HCHUCTIeHHEe PYHKINH HECKOJBKHX IepeMEeHHBbIX.

Jlekunonnblie 3ansaTus 1.

@YHKINY HECKOJIBKUX NTEPEMEHHDIX.

[Tonsatne (QyHKIMM HECKOJIBKUX NEepeMeHHbIX. ['paduk M JMHUKM YPOBHSA (QYHKUUH JBYX
nepemeHHbIX. [Ipenen ¢ynkuuu. HenpepreiBHOCTh QyHKIMH NBYX nepeMeHHbIX. CBoicTBa (QyHKIUH,
HENpepbIBHBIX B OTPAHUYEHHOM 3aMKHYTOM 00s1acTH. YacTHBIE TPOU3BOAHBIE, X TEOMETPHUUECKUI CMBICI
1 HaxoxJieHue. YacTHble Mpou3BOAHbIE BRICIINX NOpsAaKoB. Teopema llIBapa.

IIpakTunyeckue 3anATHA 2.

OcHOBHBIE TOHATHS IS (PYHKIIMHU HECKOJIBKUX MEPEMEHHBIX.

Pemenune 3amau Ha HaxoxkaeHHE OO0NACTU ONpeAeNeHUs (YHKIMHM HECKOJIbKHUX NEPEMEHHBIX,
Haxoxnenne nuHMA M moBepxHOCcTed ypoBHs. MccienoBaHue (yHKIMM JBYyX IE€peMEHHBIX Ha
HEINPEPBIBHOCTh. BhIUKCIIEHNE YaCTHBIX NPUPALIEHUN W MOJIHOTIO MpupamieHus. Haxox1eHne 4acTHBIX
IIPOU3BOJHBIX NIEPBOTo Nopsaka. HaxoxneHne 4acTHBIX MPOU3BOAHBIX BBICIIMX ITOPSIAKOB.

Jlekunonuelie 3auaruda 3.

[Monusrit nuddepenman. [IponsBoaHas Mo HaMPaBIEHUIO U TPATUESHT

Huddepenunpyemocts n nonHbll quddepennuan. [Ipumenenune nonHoro nuddepennuana x
NpUOIMKEHHBIM BBhIYMCIeHUAM. KacaTenbHasi MIIOCKOCTh M HOpMallb K MOBEPXHOCTH. JImHeapu3zaius
¢byukuii. OmnpeneneHue MPOU3BOJHON MO HampaBlieHUWI0O U ee (usmueckuil cMmpicia. OmnpexneneHue
rpagueHTa. @yHaaMEeHTaIbHOE CBOMCTBO rpagueHTa. CBA3b rpaiueHTa ¢ IPOU3BOJHON 110 HAIIPABIICHUIO.

IpakTnyeckne 3ausitus 4.

Brruncrnenue npon3BOAHOM 110 HANIPABICHUIO U TPaueHTa QYHKINH.
Haxoxnenue nmonmaoro nuddepennuana Gynkmuu. Haxoxaenue mporu3BOIHON 110 HAITPABJICHHUIO.
Haxoxxnenue rpaanenTa (yHKIIMA HECKOJIBKUX MEPEMEHHBIX.



JleKIIMOHHbIE 3aHATHS 5.

DKCTpeMyM (PYHKITUU JBYX MTEPEMEHHBIX.

[TonsiTie 3KkcTpeMyma (QYHKIHH HECKOJIBKHX MEpeMEHHbIX. HeoOxomumbie W JOCTATOYHBIC
ycinoBus SKcTpeMyma. Hanbospiiiee 1 HauMeHblee 3Ha4eHusl GYHKIMKA B 3aMKHYTOM oOsacTu. [ToHsTue
00 ammpokcumanmu, sMmrupudeckux popmymnax. [TocranoBka 3amaun. MeTosl HAUMEHBITNX KBaJPATOB.
dopMyItbl 11 onpeaesieHrs KO3 GUIIMEHTOB TUHEHHON M KBaIpaTUYHON 3aBUCUMOCTH.

IIpakTyeckue 3ansATHA 6.

Hccnenoanue pyHKIIMU MHOTUX TEPEMEHHBIX Ha IKCTPEMYM.

Haxoxnenne skctpemyma (yHKIMU IBYX HepeMeHHbIX. OmnpeneneHue JIOKaTbHOT0O MUHUMYyMa
¢byuknun npubsU. Haxoxaenue smnupuyeckux (opmyn uist ciaydyas JIMHEHHO U HEJIMHEHWHOM
3aBUCHUMOCTH MEKy IE€PEMEHHbBIMHU.

JleknuoHHbIE 3aHATHA 7.

VY CII0BHBIN 3KCTPEMYM.
[TonsTue ycinoBHOro 3kcTpemyma. Meron MHoxkuteneil Jlarpanka. Haubosbliee 1 HauMeHbIee
3Ha4eHUs1 QYHKINUU B 3aMKHYTOH OOJIACTH.

IIpakTnyeckue 3ansaTus 8.

Pemenuie 3a1a4 Ha yCIOBHBIN SKCTPEMYM.
Pemenne 3agau Ha HaXOXJAEHHUE YCIOBHOIO 3KCTpPEMyMa C IOMOIIBIO METOJa MHOXKHUTEJIEH
Jlarpamxa. HaxoxxeHue HanOObIIEro ¥ HAMMEHBIIETo 3HaueHUH (YHKIIUHM B 3aMKHYTOH 00J1acTy.

JleknuoHHueie 3aHATHA 9.

DyYHKIHUU HECKOJIbKUX ITEPEMEHHBIX B 9KOHOMUYECKUX 3a7a4ax.

Oyuknus Kob606a-/lyrnaca. Tlonstue wu3okBaHThl. JIMHUM ypoBHA moJje3HOCTH. Kpussie
Oe3paznuuusi B Teopuu WHBecTUIUH. [loHsATHE smacTUYHOCTH (YHKIMU HECKOIBKHUX TEPEMEHHBIX.
[Ipenenbubie mone3HocTu. [IpuOBLIL OT TPOM3BOACTBA PA3HBIX BHUAOB MPOAYKIMH. MakcumMuzarus
MPUOBUTA TPOU3BOJICTBA OJHOPOIHOM MPOTYKITUH.

IIpakTnyeckue 3ansarus 10.

IIpuMeHeHre YaCTHBIX ITPOU3BOAHBIX B 3a/1a4aX C JKOHOMUYECKUM COJAEPIKAHUEM.

Haxoxxnenne dYacTHOW 5SJIaCTUYHOCTH TPOU3BOACTBEHHON (QyHkiuu. Pemenue 3amau Ha
ONTUMAJILHOE pacHpesiesieHre pecypcoB. PerieHue 3aiad Ha MakCUMHU3ALMIO NMPUOBUTM MPOU3BOICTBA
MPOAYKIMK. BpIonHeHWe NHCbMEHHOM TpoBepo4yHOW paboTel mo TeMe «uddepenuuanbuoe
UcYUCIeHue (PYHKIMI HECKOIbKUX MEPEMEHHBIX)»

Tema 6. UnTerpanbpHoe ucuncjaeHne PyHKIUI OHON U HECKOJIBKHUX IepeMeHHbIX

JlekunoHHble 3aHATHA 1.

ITepBoo6Opa3nas. Heompenenenuslii HHTErpail.

[TonsiTue HeompeneneHHoro uHTerpaina. CBoICTBa HeONpelelIeHHOro uHTerpana. Tabmuna
OCHOBHBIX HEOIIPEAEIEHHBIX NHTErpaoB. HemocpeacrBeHHOE HHTErpUpoBaHUe. MeTo NOIBEAEHUS O]
3HaK auddepennmana. Meroa HHTErpUPOBAHUS MTOICTAHOBKOM (3aMEHOM IIepeMEeHHOM).

IIpakTHyeckne 3aHATHA 2.

Beluncienre MHTErpaioB ¢ MOMOIIBI0 METOJ0B HHTETPUPOBAHUS

Haxoxnenue nepBooOpasHoil. Pemenue 3a1au Ha HaX0XkJI€HHE

HEOIIPEAEICHHOTO HHTErpala ¢ UCIOIb30BAHUEM OCHOBHBIX CBOWCTB

¥ TaOJIUIIBI OCHOBHBIX MHTETpaJioB. Pemienne 3aau Ha HaX0KACHNUE HEOTIPEIeIIEHHOT0 HHTErpaa
C MCIIOJIb30BAaHUEM METO/Ia 3aMEHBI IEPEMEHHON, MTHTETPUPOBAHMS 110 YACTSAM.



JleknuoHHubIe 3aHATHA 3.

HuTerpupoBanne TPUrOHOMETPUIECKUX U APOOHO-PAITMOHATLHBIX ()YHKITHHA
HNHuTerpupoBanne TpuroHoMeTpruideckux GpyHkiuii. UHTerprpoBanne uppannoHaabHbIX (PYyHKITUH.
WuTerpupoBanue 1poOHO-paliMOHATBHBIX (PYHKIHIA.

IIpakTnyeckue 3aHATHA 4.

HNHTerpupoBanne pa3muyHbIX (yHKITHI.

WuterpupoBanue mnpoctedmux apoOeil. Pa3nokeHue npaBUIbHON palMOHAIBHON Ipodu Ha
CyMMy MpOCTeHIMX JApoOeil ¢ HCHOJIb30BAHMEM METOJa HEONPEAENCHHBIX KO3 (QHUIIUEHTOB.
WuTerpupoBanue ApoOHO-palMOHATIBHBIX (YHKUIUN VHTErpupoBaHUE TPUTOHOMETPUYECKHX (DYHKITUIL.
WuTerpupoBanue HppaliOHAIBHBIX (DYHKIHIA.

JleknuoHHBIE 3AHATHA 5.

OnpeneneHHbli HHTErpal

OnpeneneHHbIl MHTErpal Kak Ipeled HUHTerpaJibHOM cymmbl. [‘eomerpuueckuil cmbICH
ompeneneHHoro wuHrterpana. ®opmyna HbroTona-JIeiiOHuna. OCHOBHbIE CBOWCTBA OIPENEIEHHOTO
MHTErpajia. MeTobl BEIYUCIECHUS ONIPEAEICHHOIO HHTErpaa.

IpakTnyeckne 3ansitus 6.

Boluncienue onpeaesieHHbIX HHTETPaioB

Onpenenenne nepBooOpa3Hoil GyHKIUKN. Berancienne onpeaeneHHoro HHTerpaita mo gopmyie
Herorona-Jletionuna. Ilogsenenne mon 3Hak auddepennuana. I[Ilpumenenue ¢GopMynbl 3aMeEHBI
IIEPEMEHHON MpU BBIYUCICHUM OIPEJIEICHHOIO MHTerpajia. BpluncieHue OIpeneraeHHOro HHTerpaa
METOJ0M UHTETPUPOBAHUS 1O YACTSIM.

JleknuoHHbIEe 3aHATHA 7.

['eomeTpryeckue NpuIoKeHUs ONpeIeeHHbIX NHTErpaioB. HecoOCTBEHHbBIE MHTETPAIIBI.

Bbruucnenune miomanei miockux (Guryp B AeKapTOBOM M MOJSPHOW CHUCTEMax KOOpIUHAT.
Boruncnenue s nyr. Beruucinenne o0b5eMOB TeJ BpaLCHUS.

IIpakTnyeckue 3ansaTus 8.

[TprMeHeHre UHTETPAJIOB JIsl BEIYMCIICHUS TJI0MIaied, ITUH AyT, 00BEMOB Te.
Haxoxxnenue mmomand KpuBOJWHEHHON Tpaneuun. HaxokeHue Iiomaay MiIoCKoM 00JIacTH.
Haxoxnenne o0beMoB Ten BpaieHus. HaxoxaeHue UIHH JIyT.

Jlekunonuklie 3auaTuda 9.

YucneHHbIe METOIbI MHTETPUPOBAHUSI.

Wnuterpansl ¢ OeckoHEUHBIMU Tpenenamu. HHTerpanbl OT HEOTpaHUMYEHHBIX (DYHKIUH.
[TocTaHoBKa 3aauu YKUCICHHOTO MHTETpUpoBaHus. Dopmyna MpsSMOYToIbHUKOB. DopMysa Tpameiuid.
®opmyna mapadoin (Cummcona).

IIpakTnyeckue 3ansarus 10.

Brruncnenne HecoOCTBEHHBIX HUHTErpaioB. HpI/I6J'II/I)KeHH06 BBIYUCJICHUC MHTCTPAJIOB.

HccnenoBanne Ha CXOAMMOCTh MHTETpajioB ¢ OECKOHEUHbIMM mpeaenamu. MccrnemoBaHue Ha
CXOAMMOCTh MHTETPAJIOB OT HeorpaHWyeHHbIX (pyHKuui [TpubnrkeHHOe BBIYMCIEHHWE MHTETPAJIOB I10
¢bopmynaM npsMOYTroJIbHUKOB, Tpaneuuii mapadosn (Cumicona).

JleknoHHbIe 3ansaTus 11.

JIBOMiHOM UHTETpan

[TousitTue nBoitHoro wuHTerpana. CBoilcTBa ABOMHOro uHTerpanga. CxXeMbl [JIsi BBIYMCICHUS
KpaTHBIX UHTETpasioB. ['eoMeTpruueckue NpuiaoKeHus IBOMHBIX UHTETPAJIOB.



IpakTnyeckue 3ansaTus 12.

Brrunciienne ABOMHBIX UHTETPATIOB

Bbeluncrnenne KpaTHbIX MHTETpajoB B JEKApTOBBIX KoopaumHarax. l3MmeHeHue mnopsiika
MHTETpUpoBaHus. Berancienue miomiaaeil miockux Guryp u 00beMoB Tell.

Jleknuonunele 3ausaTusa 13.

Juddepennmanbapie ypaBHEHHS IEPBOTO MOPSIIKA.

OcHOBHBIC TIOHATHUS. 3amaud, npuBomsinme K auddepeHnnanbHbIM ypaBHeHHSIM. Teopema o
CYIIECTBOBAHMM M €IWHCTBEHHOCTH pemieHus 3amaun Komm. Jluddepenunanbupie ypaBHeHHS C
pazaenstomuMucs nepeMeHHbIME. OnHOpOoaHBIE AudQepeHIraIbHbIe YPaBHCHUS IMEPBOTO TOPSIKA.
Jluneitapie nuddepennmansupie ypaBaenus. Meton bepaymnu. YpaBaenue beprymm.

IIpakTnyeckue 3ansarus 14.

Pemenue nuddepeHnanbHbIX ypaBHEHUN IEPBOTo MOPsAKa.

Pemenne nuddepeHnuanbHbIX ypaBHEHHH C pa3fensioNMMUCS TepeMeHHbIMU. Pemenue
OTHOPOAHBIX  AudepeHInaNbHBIX  ypaBHEHMH  HepBoro  mopsiaka.  PemieHue — JIMHEHHBIX
midQepeHIMaTbHbIX yYpaBHEHUH METOJI METOIOM BapHallid IMPOW3BOJILHOW MOCTOSHHOW. Pemienue
JUHEHUHBIX U depeHIanbHbIX ypaBHeHHH MeTooM bepnyiuiu. Pemenue ypasHenus bepHyniu.

Jleknuonusnle 3ausaTusa 15.

OCHOBHBIE TIOHSTHS O psgax.

[lonsitue pspa. Cxoaumocth psna. CBoicTBa cxoasmmxca psanoB. I[lpuszHaku cxonumocTtu
YUCIIOBBIX psiioB. O0IaCTh CXOMUMOCTH CTETICHHOTO psina. Psel Teitmopa u Maxknopena. [Ipumenenne
PSAIOB B IPUOTUKEHHBIX BHIYUCICHUSIX.

IIpakTnyeckue 3ansarus 16.

HccnenoBanne Ha CXOAUMOCTb YACIOBBIX PSAIOB
HccnenoBanre Ha CXOAMMOCTb 3HAKOIOJIOXKMTENBHBIX psI0B. McciienoBaHue 3HaKOYEPEAYHOIIUXCS
psA0B Ha aOCONIOTHYIO M YCIOBHYI cXoauMocTh. IlpubnmkeHHoe pemieHune auddepeHnnanbHbIX
YPAaBHEHHUH € ITOMOIIBIO PSIIOB.

JlekumoHHbIe 3ansaTHs 17.

Hcnonb30BaHWE UHTETPAIBHOTO UCUUCIIEHUSI B SKOHOMUKE.

O0beM MNPOAYKIMM U €ro HaxoxkJaeHue. J[MCKOHTHpOBaHHBIM JOXOJ M €ro HaxXOXJIEHHUE.
[TocTaHoBKa 3a7a4 Ha ppIHOYHOE paBHOBECUE. MoIeTb €CTECTBEHHOI0 pocTa. MoJienb pocTa B YCIOBHUAX
KOHKYPEHTHOTO pbIHKa. Jlorucrtudeckas kpuBas. Mcnonb3oBanue nud¢depeHIHanbHbIX ypaBHEHUH B
YKOHOMHMYECKOH JUHAMMKE

IIpakTuyeckne 3ansiTus 18.

IIpuMeHeHne HHTErpajloB B dKOHOMUKE.

Hcnonp3oBanue muddepeHnnaIbHblX ypaBHEHHE B HSKOHOMMYECKON JMHAMUKE: HaXO0XKJIeHUE
3aBHCUMOCTH DPaBHOBECHOH IIEHBI OT BPEMEHH, OObeMa pealiM30BaHHOM NPOAYKIMH OT BPEMEHH.
BrinonHenne nuchbMeHHON MPOBEPOUYHOM paboThl o TeMe «MHTerpagbHOE ucuncienne GQyHKIUNH 0THOM
U HECKOJIBKMX ITEPEMEHHBIX).

Tema 7. Ciyuaiinblie cOObITHS

Jleknuonuble 3ansTus 1.

DneMeHThl KOMOMHATOPUKH.

['eHepanbHass COBOKYMHOCTh M BbIOOpa. Bumbl BeiOOpok. [lepebop BO3MOXKHBIX BapHaHTOB.
Cxema-niepeBo BO3MOXKHBIX BapHaHTOB. [IpaBuiia KOMOWHATOPUKH: MPABUIO CYMMBI U IPOHU3BEICHHUS.
[TepectanoBku, coueranuss U3 n mo k, pasmemeHus u3 n mo K, coueranus Oe3 TMOBTOPEHUH H C
MTOBTOPEHUSMHU.



IIpakTnyeckne 3aHsATHA 2.

Pemenrie KOMOMHATOPHBIX 3a/1a4

Pemienne KOMOMHATOPHBIX 33/1a4 C UCIIOJIB30BaHUEM MTPABUII KOMOUHATOPHKH. Pemenue 3aqay Ha
pa3MelnieHusl, IepecTaHOBKH, COUETaHMs, Pa3MEILIEHUS C TIOBTOPEHUEM, NIEPECTAHOBKU C MTOBTOPEHUSMU,
COUCTaHHA C IOBTOPCHUAMMU.

JlekunonHnble 3aHATHA 3.

BeposTHOCTB City4aitHOTO COOBITHSI.

[Ipenmer Teopumn BepostHocTel. [lonarue ciydaiinoro coObiTus. Knaccupukamus ciaydaidiHbIX
cobbiTHil. Kiaccuueckoe omnpeneneHue BeposTHOCTH. CTAaTHCTUYECKOE OINpPENETICHUE BEPOSTHOCTH.
I'eomeTpuueckoe onpenencHue BEpoSITHOCTH. HernocpencTBEHHOE BBIYMCIICHUE BEPOSITHOCTEH.

[MpakTnyeckne 3ansitus 4.

HenocpencTBeHHOE BBIYUCIIEHNE BEPOSTHOCTEN

Knaccugukanus cimydaitHeix coObITHA. OmpeneneHne BepOSITHOCTEH CIIy4alHBIX COOBITHH IO
Kjaccudeckod  Qopmyne.  OmpenesneHue  CTaTUCTUYECKOM M T€OMETPUYECKOH  BEPOSTHOCTH.
HenocpencrBeHHOE BBIUNCIEHUE BEPOSITHOCTEN.

JleKnnoOHHBIE 3aHATHA 5.

TeopeMsl CI0KEHUS U YMHOKEHUS BEPOSITHOCTEH.
Onepanuu HaJ COOBITUSAMU: cyMMa COOBITHM, pa3HOCTh COOBITHI, IPON3BEAEHUE COOBITUM. JlMarpaMMbl
Benna. YcnoBHas BeposSTHOCTb coObITUS. Teopema yMHOKeHHsI BeposiTHOCTe HezaBucumocTsb coOBITHI.
Teopema ci10KeHHsI BEPOATHOCTEN.

IIpakTnyeckue 3anATHA 6.

JleticTBUS HaJ COOBITHSMU.

Anrebpa cobbiTuii. HaxoxaeHue yclioBHOUW BeposTHOCTU. PemnieHue 3amad ¢ MCMOIB30BaHUEM
TEOPEMbl YMHOXKEHHUSI BEPOSITHOCTEH. PelleHne 3amady ¢  HMCHOJIB30BAHUEM TEOPEMBI  CIIOKECHUS
BeposaTHOCTeH. HaxoxkeHrne BeposITHOCTH COOBITHS C UCIIONB30BAHUEM TEOPEM CIIOKEHUS U YMHOKEHUS
BEPOATHOCTEMN

JlekniuoHHbIE 3aHATHA 7.

CrnencTBusi COBMECTHOTO IPUMEHEHMS TEOPEM CIIOKEHHSI U YMHOKEHHS BEPOSATHOCTEH.

['unoressl. ®opmyna nonHoU BeposTHocTH Popmyina baiieca. Ilpumenenne popmynsl Baifeca.
Cxema bepnymnnu. ®opmyna bepnyiiu.

IIpakTnueckue 3ansaTuga 8.
®opmyna NOJTHON BEPOSITHOCTH.
Pemenue 3a1a4 Ha popMyIty osiHOM BeposiTHOCTH, hopmyny baiteca, hopmyny beprynu

JlekninoHHbIe 3aHATHA 9.

IIpenenbHbIe TEOpEMBI B cxeMe bepHyinun

@®opmyna Ilyaccona. Ilotoku coObiTuif M uX cBoicTBa. [lyacCOHOBCKHMH TOTOK COOBITHIA.
JlokanpHas u uHTErpangbHas Gopmynsl Myaspa-Jlamnaca.

IIpakTuyeckne 3ansitus 10.

Cxema beprymm.

Haxoxnenne BeposTtHocTH coObiTui 1o ¢opmyne bepuymnu. Ilpumenenune npuOIMKEHHBIX
dbopmyn MyaBpa-Jlarutaca uisi BBIYUCIICHHST BEPOATHOCTH COOBITHS. [IpuMeHeHHe mTpUOIMKEHHOM
¢dopmyisl [TyaccoHa st BEIYMCIIEHUS BEPOSITHOCTH COOBITHSL.

IIpakTyeckue 3ansatus 11.

Haxosxienne BeposiTHOCTEH CIIy9ailHbIX COOBITHI

HaxoxxeHre BeposITHOCTH COOBITUI ¢ TIOMOIIBIO TEOPEM CIIOKEHHS 1 YMHOKEHUS BEPOSATHOCTEH.
BrinonHeHne MHANBUYaTbHBIX MUCHbMEHHBIX 3a1aHui 110 TeMe «CirydaitHbIe COOBITHS.



Tema 8. Ciryuaiinble BeJJUHYHHbI

Jlekuuonuble 3ansTus 1.

Crnyvaiinbple BEJIMYMHBI  CIOCOOBI UX 33aaHHS.

[TousiTue cnydaitHOl BenuuuHbL. [[MCKpeTHas cllydaliHas BeJIWYMHA. 3aKOH pacrpeieicHus
JVCKPETHOM CIIy4alHOM BenW4MHBL. MHOrOyrojdbHHK pacnpenenacHus. QyHKIUsS paclpeiesIeHus U ee
CBOMCTBA.

JIeKIIMOHHbIE 3aHATHS 2.

DyHKINU pacIpereIeHusl.
WnTerpanbHast GyHKIMs pacupeneneHus u ee cBoictna. [lonstue nmiuotnoctu pacnpenenenus. CBoiicTsa
IJIOTHOCTHU PACIPEAECIEHUS CIIyYalHOW BEJIMYHMHBI.

IIpakTnyeckue 3ansaTu 3.

HaxoxneHne 3aKOHOB pacpeeeHNs Cl1y4aiiHON BEITMYUHBI.

[TocTpoeHue psiga © MHOTOYTOJIbHUKA PACOPENCIICHUS I JUCKPETHOM CIy4YailHOM BEITUYHUHBI.
Haxoxnenue ¢pyHKIMN pacnpeaeaeHus.

[Toctpoerne wuHTErpanbHOW W TU(GEpeHIMATBLHON (QYHKIUI pacrpenesieHus] CIy4aiHbIX
Benn4MH. HaxoxieHne BeposSTHOCTH ONAJaHus CIIy4aliHOM BEJINYMHBI B 33JaHHBIA UHTEPBAJ.

JleknuoHubie 3aHATHA 4.

OCHOBHBIE YHCIIOBBIE XapAaKTEPUCTUKH CIIyYalHbIX BEIINYMH.

MaremaTuueckue Onepauuu Hajl JUCKPETHBIMU CIydallHBIMU COOBITUSMHU. MaremaThueckoe
O’KHMJIaHHE, €r0 BEPOATHOCTHBIN CMBICII, CBOMCTBA U BBIYMCIICHHE. [lucniepcusi, BEpOSTHOCTHBIA CMBICI,
cBOiicTBa, BbluncieHHe. CpenHee KBaJIpaTUYECKOE OTKJIOHEHUE, BEPOSITHOCTHBIM CMBICI, CBOMCTBA,
BBIYHCIICHHE.

IIpakTuyeckue 3aHATHA 5.

BblunciieHre OCHOBHBIX YHCIOBBIX XapAKTEPUCTUK CIIyYaHHON BEIUYHHBI.

HaxoxneHne MareMaTn4ecKoro OKuaHus, JUCIIEPCUH, CPEHErO KBAAPATUIECKOTO OTKIIOHEHUS
JUIsL JUCKPETHOM CIydallHOM BeJW4YMHBL. HaxokIeHHe MaTeMaTH4eCKOro OXXUIAHUA, IUCIEPCHUM,
CPEIHEro KBaJIpaTU4ECKOTO OTKIOHEHHMS I HEIIPEPBIBHOM CIIy4YallHOM BEJIMYHHBI.

JleknuoHHbIE 3aHATHA 6.

MOMEHTBI Cily4alHbIX BEJIUYHUH.
Mona u mennana. KBantuiin. MOMEHTBI ClIydallHbIX BEJIMYMH. ACUMMETPHS U IKCIIECC.

IIpakTuyeckne 3aHATHA 7.

BrlunciieHrie MOMEHTOB CITy4alHbBIX BEJIWYHMH.

HaxoxaeHne XapakTEepUCTHUK IOJIOKEHUSA: MOJbI, MeauaHbl. HaxoxaeHne MOMEHTOB IEpPBOIO,
BTOPOTO U TPETHETO MOPSAIKOB.

JleKIIMOHHLIE 3aHATHA 8.

OcHOBHBIE 3aKOHBI pacpeeNICHUs AUCKPETHBIX CIIy4aliHbIX BEJIUYHH.

bruHOMMANTBHBIN 3aKOH pacnpeneneHus. I'eoMerpudyeckoe pacnpeaeneHue. 3akoH pacipeieaeHus
ITyaccona. IToToku coOBITHIA.

IpakTnyeckne 3ansitus 9.

Pemenune 3a1a4 Ha OCHOBHBLIC 3aKOHBI pacCIipCaACiCHUud JUCKPCTHBIX CHy‘IaI\/'IHI:IX BCJIIMYHNH.
Pemenue 3amay Ha OMHOMHMAIIBHBIA 3aKOH pacmpeereHus, 3aKoH pacnpenencHus Ilyaccona,
reOMETPUUYECKOE PACIIPEIEIICHHUE.



Jleknuonneie 3ausatusa 10.

OcHOBHBIE 3aKOHBI paclpeIesIEHNs] HENPEPBIBHBIX CIyYailHBIX BEJIUYMH.
PaBHOMEpHBIN 3aKOH pacripeneneHust U ero cBoiicTBa. [lokazaTenbHbINM 3aKOH pacrpeeeHust U
ero cpoiictea. HopMalibHbBIIM 3aKOH pacIpeaeeHus U ero cBocTBa. IIpaBuiio Tpex curm.

IIpakTnyeckue 3ansarus 11.

Pewienne 3a1a4 Ha OCHOBHBIE 3aKOHBI PACIIPENEIICHUs HEIPEPBIBHOM CIIy4aliHON BEJIMYMHBI.

Pemenne 3amau Ha paBHOMEPHBIN 3aKOH pacmnpeneseHus. Pemenue 3amgad Ha IOKa3aTeIbHBINA
3aKOH pacnpefeneHusd. Pelienue 3ajau Ha HOPMaJIbHBIN 3aKOH pacrpeaeacHus (HaX0KIeHUE IUIOTHOCTU
pacrpefelIeHus], YHUCIOBBIX XapaKTEPUCTHK, BEPOSTHOCTU IIONAJaHWs B 3aJaHHBIM  HMHTEpBall,
IIPUJIOXKEHHUS 3aKOHA).

Jleknuonuele 3ausaTusa 12.

DNEMEHTBI TEOPUH CIyYalHBIX IPOLIECCOB
Knaccugpukamus cimydaiiHeix  mpomeccoB. ['pad cocrostamii  cuctemsl. llemn Mapkosa.
Huddepenunansupie ypaBHeHUs KonMoroposa. Y cTaHOBUBIIUIICS PeKUM 00CTYKUBaHUS

IIpakTnyeckue 3ansarus 13.

[Menn MapkoBa

[Toctpoenne rpada cocrosHuit cuctembl. Pacuer muemeir MapkoBa. CocraBieHue
muddepeHnmanbHbIX ypaBHeHui Kommoroposa.

Jleknuonusnle 3ausaTusa 14.

MHoromepHsle ciiy4aiiHble BEJIUUUHBI

JluckperHble JByMEpHBIE Cily4aiiHple BenuuuHbl. @OyHKIMA pacnpeneneHus JABYMEPHOM
CIIy4allHOM BelM4YuHBI. HemnpepsiBHbIE IBYMEpHBIE CillydaliHble BeNIWYMHBL. He3aBHcHMBIE CllydailHbIe
BennunHbl. Koagduument xoppensuuu.

IIpakTnyeckue 3ansarus 15.

3aKOHBI pacHpeieleHNs] U YUCIOBbIE XapaKTEPUCTUKH IBYMEPHBIX CIyYalHbIX BETUMYHH
Haxosxnenue ycinoBHoro pacnpeneneHus. Haxoxaenue koappuuneHTa Koppensum.

Jleknuonnbie 3ausitus 16.

[IpenenbHbIE TEOPEMBI TEOPUU BEPOSTHOCTEN

[Tonsitne 3akona Gonbmmx yucen. HepaBencrBa YeOwimeBa u Mapkosa. Teopema bepnymu.
LlenTpanpHas mpeaenbHas Teopema JlsmyHona.

IIpakTyeckue 3ansarus 17.

[TpruMeHeHHe 3aKOHOB pacIpeeNeHHs Ul pacyeTa SJKOHOMUYECKHX TTOKa3aTelleH.

[IpuMeHeHre paBHOMEPHOIO, HOPMAJIbHOTO, SKCIIOHEHIINAIBHOIO 3aKOHOB PACIpEAEICHUs U
pacu€Ta SKOHOMHUUYCCKHUX nokasareiieii. BeimosHeHEe HHIAWBUAYAJIbHBIX MTHCbMCHHBIX 3a)IaHI/II7I 10 TEME
«Ciy4aiiHble BEJIMYUHBD).

Tema 9. MaTremaTH4ecKas CTATHCTHKA

Jleknuonnble 3ansTus 1.

Bapuannonsslie psiibl ¥ UX XapaKTePUCTUKU

[IpeameT MaTeMaTHuecKo CTAaTUCTHKU. | eHepalibHas W BBIOOpOYHAs COBOKYMHOCTH. CrocoObl
otbopa. CratucTuieckoe pacmpesesieHne BRIOOpKU. DMmupudeckas GyHKIUs pacnpenencHus. [lomuron
U ructorpamma. YucaoBble XapaKTePUCTUKH BApUAIIMOHHBIX PSIIOB.



IIpakTnyeckne 3aHsATHA 2.

Br16opouHas COBOKYITHOCTh M €€ XapaKTepPUCTUKU
[TocTpoeHne BapHALIMOHHOTO pAJa, SMIUPUYECKON (YHKIMU paclpeliesieHus,, MOJIUIoOHA U
rucrorpamMmel. HaxoxaeHne xapakTepuCcTHK BBIOOPKH.

JIeKIIMOHHELIE 3aHATHA 3.

CraTrucTudeckoe OllCHUBAaHNE

Bunbr craructuyeckux OLEHOK. TpeOoBaHHWS K TOYEYHBIM OIEHKAM: HECMEIIEHHOCTb,
COCTOATEILHOCTh, 3(P(HEKTUBHOCTh. OMIMPUYECKUE MOMEHTHI. VHTepBaJIbHBIC OIICHKH I1apaMeTpOB.
JloBepuTenbHbIE HHTEPBAJIBI I IAPAMETPOB HOPMAIBHOI'O PACIIPEICICHHUS.

[MpakTnyeckne 3ansitus 4.

JoBepuTesibHbIe HHTEPBAIBI U UX HAXOXKICHHE.
HaxoxneHne To4euHbIX OLIEHOK MO BbIOOpke. IlocTpoeHue nOBEpUTEIBHBIX WHTEPBAJIOB IS
TeHEPAIbHON CPEeIHEH, TUCTIEPCHH.

JIeKIMOHHBIE 3aHATHA 5.

[IpoBepka CTaTUCTUUECKUX TUIIOTE3

[lonsitne crarucTuyeckor runote3bl. Buapl cratuctudeckux rumote3. OOmas cxema MpoBEPKU
CTaTUCTUYECKUX TUIOTE3. TUIBI CTATUCTUYECKUX KPUTEPUEB MTPOBEPKH TUIIOTES.

IIpakTHyeckue 3aHsATHS 6.

IIpoBepka rumoTe3bl O 3aKOHE pPaCIpeNeleHUs T€HEpPaIbHOM COBOKYIHOCTH IIO KPUTEPHIO
ITupcona.

IlocTpoeHre HOPMaIBHOM KPUBOM IO OINBITHBIM JaHHBIM. [IpoBepka rumoressl O 3aKOHE
pacrpeneseHus reHepalbHOM COBOKYITHOCTH 110 Kputeputo ITupcona.

JleKIMOHHBIE 3aHATHA 7.

OCHOBHBIE TOHATHS KOPPEISAIUOHHO-PETPECCHOHHOTO aHAJN3a.

DyHKIMOHAJIbHASI, CTATUCTUYECKAs U KOPPEIALIMOHHAs 3aBUCUMOCTH. [IpeacraBinenne qaHHbBIX B
KOppeNaiHoHHOM aHanu3e. KoppemsimonHoe moie u koddduiment koppensnuu. KoppensimoHHOe
OTHOIIIEHUE U €r0 CBOMCTBA. JIMHENHAs perpeccus.

IIpakTnyeckue 3anaTu 8.

Pemenue 3a1au KoppensaOHHO-PETPECCUOHHOTO aHAIH3a.

AHanu3 KoppensauuoHHOW Tabmuibl. HaxoxaeHue BbIOOpOYHOTO KO3(dUIIMEHTa KOPpETsSIum.
Haxoxaenue koppeisiiioHHOro oTHoeHus. OThICKaHUE TapaMeTPOB BEIOOPOYHOTO ypaBHEHUS MPSIMOI
perpeccur METOI0OM HaUMEHBIIUX KBAJPAaTOB MO HECTPYNIUPOBAHHBIM U CTPYNIHUPOBAHHBIM JIaHHBIM.
BrinonHenue MHIMBUYa IbHBIX MTMCbMEHHBIX 3aJJaHUH 110 00pabOTKEe CTATUCTUYECKUX JaHHBIX.

5. INEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHHEYEHUA JUISA
CAMOCTOSTEJIBbHOM PABOTHI OBYUAIOIINXCS O JUCHUIIJIMHE

5.1. Buabl ¥ opranu3anusi CaMoOCTOATEILHOM padoThl 00y4Yar0IMXCst

VYcnemHoe OCBOEHHE TEOPETHMUYECKOro MaTepuana Mo AUCUHUILUIMHE «Bplcmias maremaTHka»
TpeOyeT caMOCTOsTEIbHON pabOTHI, HALIEIIEHHOW Ha YCBOGHHUE JIEKIIMOHHOTO TEOPETUYECKOTO MaTepuaa,
pacIIMpeHre ¥ KOHKPETH3AIMI0 3HAHWK TI0 pa3HOOOpa3HbIM BOIpocaM MaTeMaTuku. CaMocTosTenbHas
paboTa CTYACHTOB MpelyCMaTPUBAET CIIEIYIOIIUE BHIBL:

1. AymuTtopHas camocTosTelbHas paboTa CTYyJEHTOB — paboTa Ha NPAKTUYECKUX 3aHATHAX U
BBIITOJIHCHHUEC SKCIPECC-TCCTOB, UHAWBUAYAJIbHBIX SaHaHHﬁ, 3aKPCINIAIOIUX MOJTYYCHHBIC TCOPCTHYCCKUC
3HaHUS MO0 PACHIMPSIOIIME MX, a TaKXKe BBINOJHEHHE PYOEXKHBIX KOHTPOJIBHBIX 3a/JaHUM
HHIUBUAYAILHOIO XapaKkrepa ;



2. BHeaynuTopHas caMmocCTOsITeNbHas paboTa CTYACHTOB — MOJArOTOBKA K JIEKIMOHHBIM U
IIPAaKTUYECKUM 3aHSTHUSAM, IIOBTOPEHUE M 3aKPEIJIEHUE PAHEE M3YUYEHHOIO TEOPETHMYECKOI0 MaTepuaia,
KOHCIIEKTHPOBAHKE YU€OHBIX TOCOOUH U MEPUOJUUECKUX U3/IaHUH, U3ydeHue MPo0sieM, He BBIHOCUMBIX Ha
JIKIMH, HAIMCAaHUE TEeMaTHYECKUX pedepaToB, MOATOTOBKA COOOMICHUH C MpPE3eHTALUsIMHU MO TOW WIIH
MHOM TeMe TUCIUIUIMHBI (Ha BHIOOD), MOATOTOBKA K JAEOBOW Urpe, BBHINOJHEHUE MPAKTUYECKUX 3aJaHUM,
[IOITOTOBKA K TECTUPOBAHUIO 10 TUCLUUIUIMHE, BBIIIOJIHEHNE UTOTOBOIO TECTA.

bonbuioe 3HaueHue B MPENOJaBaHUU JUCHUIUIMHBI OTBOJIUTCS CAMOCTOSTEIBHOMY IIOMCKY
CTyIeHTaMH WH(POPMAIIUU TI0 OTACIBFHBIM TEOPETHUYECKUM H MPAKTHYECKHM BOIIPOCAM H ITPOoOIeMaM.

[Ipy mnaHMpOBaHMM W OpraHU3allUd BPEMEHU MJI1 HM3YyYeHUs AUCHUUIUIMHBI HEOOXOAUMO
PYKOBOJICTBOBAThCSl paboyeid MporpaMMol AMCHUIUIMHBI «BbIcmias MaTemaTtuka» u  00eCHeyuTh
MOCJIEZI0BATEIHLHOE OCBOCHHE TEOPETUUECKOTO MaTepuala 1o OTAEIbHBIM BOIIPOCaM M TEMaM.

Haubonee wnenecooOpazeH cleayromUid MOPSIOK H3YYEHHUS TEOPETHYECKHX BOIPOCOB IIO
nucHuminHe «Bpicias MareMaTukay:

1. U3ydyenue cripaBOYHUKOB (CIIOBApEl, SHIUKIONEANN) C 1IeJIbI0 YSICHEHUS 3HAUYEHUS OCHOBHBIX
TEPMUHOB, ITOHATHI, ONPEICTICHUI;

2. N3ydyeHue yueOHO-METOINYECKUX MATEPUAIIOB JIJIsl JIEKIIMOHHBIX U CEMUHAPCKUX 3aHSTUH;

3. U3yuyeHme pekOMEHIyeMOH OCHOBHON U JOMOJHUTEIHHOW IUTEPaTyphl M AIIEKTPOHHBIX
MH(POPMAIIMOHHBIX UCTOYHUKOB;

4. V3yyeHue NOMOIMHHUTEIHHOM JHUTEpPATypbhl U DJIEKTPOHHBIX WH(GOPMAIMOHHBIX HCTOYHHUKOB,
OTIpEJICIEHHBIX B PE3yJIbTAaTE CAMOCTOSITEIHLHOTO TIOMCKA HH(OpMAITHH;

5. CamocrosiTenbHasl MPOBEpKa CTENEHH YCBOCHHS 3HAHHUI MO KOHTPOJBHBIM BOIIPOCAM W/WIIH
3aJlaHUsIM;

6. IloBTopHOE M AomonHUTENbHOE (YriyOJE€HHOE) M3Y4YeHHE PACCMOTPEHHOro Bompoca (IpH
HEO0OXOIMMOCTH).

B mpouecce camoctosiTenbHONH pabOThl HaJ y4eOHBIM MaTepUaioM PEKOMEHJIYEeTCS COCTaBUTh
KOHCIIEKT, I'JIeé KpaTKO 3allicaTh OCHOBHBIE IOJIOKEHUS M3ydyaeMoil Tembl. [lepexonuts K cienyromeMy
paszzeny MOXHO MOCIe TOro, KOrja MpeAlleCTBYIOMNUNA MaTeprai MOHAT U yCBOEH. B 3aTpyIHUTENbHBIX
CllydasiX, BCTpEYAIOIIMXCS MpH M3YyYEHUH Kypca, HEOOXOAMMO OOpaTUThCS 3a KOHCYJNbTAalMEH K
IIPENOAaBaTellto.

[Ipy m3ydyeHUH NUCUUIUIMHBI HE PEKOMEHAYETCS HCIOJIb30BAaTh MaTepUallbl, MOJATOTOBICHHbIE
HEU3BECTHBIMM aBTOpPaMM, pa3MEIICHHblE Ha HEOPHUIMAIbHBIX CalTaXx HEAEIOBOr0 COAEp KaHUS.
XKenarenbHo, 4TOOBI HCTIONIb3yeMble OMOIMOrpadUuecKre HICTOYHUKH OBLIIN U3/1aHbl B TIOCeIHNE 3-5 JeT.
CTyneHTbl IpHU BHITIOJIHEHUH CaMOCTOSATENIbHOW paboThl MOTYT BOCIIOIb30BATHCS YU€OHO- METOAMYECKUMHU
MaTepuajaMM Mo JUCHMIUIMHE «MareMaTtuka», MpeICTaBICHHBIMU B 3JEKTPOHHOW OHOIMOTEKE
MHCTUTYTA, U IPEIHA3HAYEHHBIMHU I TOATOTOBKHU K JIEKIIMOHHBIM U NIPAKTUYECKUM 3aHATHSAM.

Ounas Q- 3aouyHas 3ananus s dopma
Tema, pazgen 3a04Has o
¢dopma (bopva dopma | camMocTOATETHLHON pabOTHI KOHTPOJIS
-N3yuenne mnpobnem, He
BBIHOCHMBIX Ha JICKIUH;
- MOATOTOBKA K
MPAKTUYECKUM 3aHATUAM;  |BbimonHeHnue
1. JluneiiHas anrebpa u - IOJArOTOBKA MPE3EHTALMI; |TUCBEMEHHOTO
3JIEMEHTBI MarpuuHoro| 27 28 42  |-IOArOTOBKA INPaKTUYECKUX|3adaHUS U
aHanusa 3a/1aHU; MIPAKTUYECKOr 0
-pazpaboTka mnHcbMeHHOTOo|3amanus Ne |
3a/laHus;
-IIOJTrOTOBKA K
TECTUPOBAHUIO




-Uzydyenne mnpobnem, He
BBIHOCHUMBIX Ha JICKIIHH;
[ToaroroBka
- MOATOTOBKA K .
MIPAKTUYECKOU
MIPaKTUYECKUM 3aHATHSIM;
... [paboTtbr Ne 2,
- IOATOTOBKA MPE3EHTAIHII;
2. Ananutuueckas MMHUCHbMEHHBIX
16 28 42  |-IOArOTOBKA IMPAKTUYECKUX .
reoMeTpus . 3amaHuii, pedeparoB
3aJlaHul;
1o TeEME
-pa3paboTka THUCHMEHHOTO|,,
AHanuTnyeckas
3a/laHus; "
reoMeTpus
-IIOJTrOTOBKA K
TECTUPOBAHUIO
-M3yuenne mnpobnem, He
BBIHOCHUMBIX Ha JICKIIUU;
- HOJIrOTOBKA K
[IpakTnueckas
MPAKTUYECKUM 3aHITHSIM;
.. |pabora Ne 3 wu
- IOATOTOBKA MPE3EHTaLMII;
3. Beenenue B IMCbMEHHas pabota
. 16 32 44  |-mOArOTOBKAa MPaKTHYECKHUX "
MaTeMaTHYeCKUi aHAIH3. . o TeMe "BBeznenue B
3aJlaHul; o
MaTeMaTUYeCKUn
-pa3paboTka MHCHMEHHOTO "
aHaIu3
3a/laHus;
-IIOJIrOTOBKA K
TECTUPOBAHUIO
-N3yuenne mnpobnem, He
BBIHOCUMBIX Ha JIEKLINU;
[IpakTnueckas
- IOJIrOTOBKA K
padora Ne 1 u
MPaKTUYECKUM 3aHATHSIM;
. |mucbMeHHass pabora
4. Juddepenunansaoe - HO/rOTOBKA HPE3EHTAalMM; | - Tene
HCUYHUCIICHHE bynkumit| 27 28 42  |-MOATrOTOBKAa MPAKTUYECKHX|,
o < . HuddepennnanbHo
OJIHOM NEPEMEHHOM. 3a/laHul;
e UCYHCIICHUE
-pa3paboTka MHUCHMEHHOTO . N
byHKIUH OJTHOM
3a/laHus; o
IIEpEMEHHON "
-IIOJrOTOBKA K
TECTUPOBAHUIO
-M3yuenne mnpobnem, He
BBIHOCHUMBIX Ha JIEKIIUU; [TpakTuueckas
- MIOATOTOBKA K|pabota Ne 2 wu
MPAKTUYECKUM 3aHATHAM; |MUCbMEHHas paboTa
5. Huddepennmanbaoe - MOJITOTOBKA TPE3EHTAINH; |TI0 TeMe
HCYUCIICHUE ¢bynkuuit| 16 28 42  |-moxnroroBka mnpaktuueckux|"dAuddepenunansuo
HECKOJIbKUX MEPEMEHHBIX. 3aJlaHul; e HCYHCIICHHE
-pa3paboTka MHCbMEHHOTO|(yHKINH
3a/laHus; HECKOJIbKUX
-IIOATOTOBKA K|epeMeHHBbIX"

TECTUPOBAHUIO




-Uzydyenne mnpobnem, He

BBIHOCHMBIX Ha JIEKIIWH; ITonroroska

- MOJIrOTOBKA K|mpakTuueckoit
6. NHuterpansnoe MPAKTUYECKUM 3aHATUSAM;  (paboThI Ne 2,
HCUHCIIEHUE GbyHKIMN - IOATOTOBKA MPE3EeHTAIMH; [TMCbMEHHBIX
OHOM W  HECKONbKux| 16 32 44  |-mOAroTOBKa MPaKTUYECKUX|3aJaHuM, TOKIA0B U
HEePEMEHHBIX 3aJlaHul; IIPE3eHTaLHH,

-pa3paboTka NHCBMEHHOTO|aBTOpedeparoB 1o

3aJIaHus; teme "MHTErpaiibHOE

-IIOATOTOBKA Kk|ucuucnenue"

TECTUPOBAHUIO

-Uzydyenne mnpobiem, He

BBIHOCHMBIX Ha JIEKIIHH;

- IIOJrOTOBKA K

IpakTH4ecKuM 3aHsaTusiv;  |[IpakTuueckas

- IOATOTOBKA Ipe3eHTaluif; |[padora Ne 1 wm
7. CnydaiiHbie COOBITHS 10 28 42 |-mOJArOTOBKA MPAKTUYECKUX|MHCbMEHHast padora

3aJIaHNM; no teme "CiyuaiiHbie

-pa3paboTka THUCHMEHHOTO|cOOBITHS"

3aJJaHus;

-IOJTrOTOBKA K

TECTUPOBAHUIO

-N3yyenue mnpobiiem, He

BBIHOCUMBIX Ha JIEKLINU;

- IOJIrOTOBKA K

MpakTU4YecKuM 3aHsaTusy;  |[IpakTuueckas

- IOJITOTOBKA Mpe3eHTaluif; |[padbota Ne 2 wm
8. CnyyaiiHble BEIMUMHBI 10 28 42 |-mOAroTOBKA MpaKTUYECKUX|MHCbMEHHas padoTa

3a1aHU; o teMe "Ciy4aiiHbie

-pa3paboTKa MHUCHMEHHOTO|BEIUYHHBI"

3aJJaHus;

-IIOJrOTOBKA K

TECTUPOBAHUIO

-M3yuenne mnpobnem, He

BBIHOCUMBIX Ha JIEKIHH;

- MOATOTOBKA K

. |IIpakTnyeckas
MPAKTUYECKUM 3aHATHUM;
. |pabora Ne 3 wu

9. Maremaruueckas - MOATOTOBKA HPESCHTALMI |1y o\ eppoe 3a/1aHue
CTATHCTHE 21 27 39 -TIOZTOTOBKA NPAKTHIECKHX| Tee

3aJlaHul; "

MaremaTtnueckas

-pa3paboTKa MHCHMEHHOTO JUMRA——"

3a/laHus;

-IIOJTrOTOBKA K

TECTUPOBAHUIO
UTOI'O 159 259 379

5.2. Y4eOHo-MeTOAMYECKOE O0ecTedeHHe CAaMOCTOATEIbHOM padoThl 00y4YaommXxcst

Y4eOHO-MeTOInYeCKOe 00eCTIeUeHne CaMOCTOSTENbHOW paboThl 00YyJalOUINXCsl OTPAXKEHO B 1.7
paboueii mporpaMMbl TUCHUIUIHHBI «BbICIIas MaTeMaTHKay.




6. KOMILIEKTbl OHEHOYHBIX MATEPHAJIOB JJIs1 NPOBEJEHMA
IMPOMEXYTOYHOU ATTECTAIIUU OBYUYAIOIIIUXCHA ITO JUCIUITJIMHE

6.1. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHNeM 3TanoB uxX GopMHUPOBaHNs B NPoOLECCe 0CBOEHMS
o0pa3oBaTe/ibHOI NPOrpaMMBbl

OcBocHHE TUCIUTUIMHBI HAITPABJICHO Ha (OPMHUPOBAHUE:
00WenpogdeccuoHaIbHLIX KOMNEMeHYULL

OIIK-2 CnocobGeH oCyIecTBIATh cOOp, 0OpabOTKY M CTaTHCTHYECKUH aHaIu3 JaHHBIX,
HEOOXOIMMBIX JJIsl PEIICHUS TIOCTABICHHBIX SKOHOMHUYECKUX 3a71a4

JlanHbIe KOMIETEHIINN (POPMUPYIOTCS B MPOIIECCE U3YUCHUS AUCIUILTUHBI HA IBYX dTarax:

atan 1 — TeKyuuii KOHTPOJIb;

3Tan 2 — IPOMEKYTOYHAsl aTTEeCTaIlUA.

6.2. Onucanmne nokasareseil 1 KpUTepHeB OLlCHUBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX ITanax
uX (popMupoBaHus, ONKCAHNE KA OLlEHUBAHUS

OneHka KOMIETEHLUI Ha pa3JInYHbIX dTanax ux (OpMUPOBAHUS OCYILECTBIISETCS B COOTBETCTBUU
c IlomoxxeHneM O TeKylleM KOHTPOJE M MPOMEXYTOUYHOH arrtecranuu, llonoxeHuem o OGauibHOH U
PEUTUHIOBOM CHCTEMax OLICHUBAHUS W TeXHOJormueckod kaprod aucuumuinHel (Ilpunoxenue 1),
npuHATBIMU B IHCTHTYTE.

6.2.1. Ilokazamenu u Kpumepuu oyeHuearnusl KOMnemquuL? Ha smane meKyuieco KOHmpaoJi

Ne ni/m| Iloka3atenu oueHMBaHUSs Kpurepun ouennBanus IIxana
OLICHMBAHUS
1 |ITocemenue wu pabGora Ha|l. Ilocemenue 3aHATHI: a) MOCeLIEeHUE 0-35

JIEKUMOHHBIX U MPAKTUYECKUX|JIEKIIMOHHBIX W TPAKTUYECKUX 3aHATHH, O)
3aHATUAX  (coOecenoBaHMe,|cOOI0IEHNE JUCIUTUINHBL.

KOHTPOJIbHAS pabota,|2. PaboTa Ha IEKIIMOHHBIX 3aHATUSX: ) BEJICHUE
KPYIJIBIHA CTOJ U AMCKYCCHsI) |KOHCIEKTa JIeKUui, ©0) YpOBEHb OCBOEHUS
TEOPETUYECKOI0 Marepuala, B) aKTUBHOCTh Ha
JEeKIUH, yMeHHe (OPMYIHPOBATh BOMPOCHI
JEKTOpY.

3. PaGora Ha mNpakTUYECKHX 3aHATHUAX: a)
YpOBEHb  3HaHUS  y4e€OHO-NPOTrPAMMHOIO
MaTepuana, 0) yMEHHE BBIIOJHATH 3a/laHus,
MPeyCMOTPEHHbIE MpPOrpaMMoil  Kypca, B)
MPAKTUYECKHE HaBBIKU PA0OOTHI C OCBOEHHBIM

MaTepUaIOM.
2 |l[luceMenHoO€ 3a1aHKNE 1. HoBuzHa TekcTa: a) akTyaJdbHOCTh TEMBI 0-25
HCCIEA0BaHUS; 0) HOBHU3HA u

CaMOCTOSITENIbHOCTh B MOCTAaHOBKE MPOOJIEMBI,
(dopMyIMpOBaHHE HOBOTO ACHEKTa W3BECTHOU
npoOiieMbl B YCTAHOBJIIEHWH HOBBIX CBSI3ed
(MEXIIpeIMETHBIX, BHYTPUIIPEIMETHBIX,
WHTErpallMOHHbIX); B) yMEHHE pabdoTaTth C
HCCIIEIOBAaHUSAMH, KPUTUYECKOW JUTEPATypOH,
CUCTEeMaTHU3UpOBaTh U  CTPYKTYpPHUPOBATh
MaTepuai; T') SIBIEHHOCTh aBTOPCKOM MO3UIINH,
CaMOCTOSITEJIbHOCTh OLIEHOK M CYXJIEHWH; 1)
CTWJIEBOE  €IMHCTBO  TEKCTa,  €IUHCTBO
KAHPOBBIX YEPT.




2. CreneHp pacKpbITHs CYLUIHOCTH BOIIpOCa: a)
COOTBETCTBUE IUJIaHA TeMe MHCbMEHHOTO
3agaHus; 0) COOTBETCTBUE COMEP)KAHUS TEME U
IUIaHy MHUCBMEHHOTO 3aJaHusl; B) IOJHOTa U
riyOMHa 3HAaHUHM 1O TeMe; T') 000CHOBAHHOCTH
Croco00B U METOJI0B PabOThl C MaTEPHUATIOM; JT)
YMCHHE 000011aTh, JIeNnaTh BBIBO/IBI,
COIOCTABJIATh PA3IMYHbIE TOYKU 3PEHHS IO
0JIHOMY Bompocy (mpobieme).

3. O00CHOBaHHOCTh BBIOOpAa HMCTOYHHKOB: a)
OLICHKA UCIOJIb30BaHHOM JTUTEPaATYypPhI:
MpPUBJICUEHBI JIU HanOoJiee M3BECTHBIE PaOOTHI
o TeMe HucciaenoBaHusl (B T.4. JKypHajbHbIE
nyOJIMKaMu  TOCHETHUX  JIET, IOCJIETHHE
CTaTHUCTUYECKUE JAaHHbBIC, CBOIKHU, CIPAaBKU M
T.J.).

4. Cobmoienre TpeboBaHM K 0()OPMIICHHIO: Q)
HAaCKOJIbKO BEpPHO OQOPMIICHBI CCBUIKM Ha
UCIOJIb3YEMYIO JTUTEpaTypy, CIICOK
AUTEpaTypel; ©O) OLEHKAa TPaMOTHOCTH U
KYJIbTYpPBI U3II0KEHUS (B T.4.
opdorpadudeckoit, MyHKTYaI[MOHHOM,
CTHJIMCTUYECKOU KYJbTYpBHI), BJIa/ICHUE
TEPMUHOJIOTHEN; B) COONIOZCHUE TPEOOBAHMIM K
00BEMY MUCHMEHHOTO 3a/1aHusl.

HpaKTI/I‘leCKOG 3aJaHuc

1. Anamu3 mpoOjemMbl: a) YMEHHE BEpHO,
KOMIUIGKCHO M B COOTBETCTBHH  C
JeUCTBUTENIBHOCTBIO  BBIJCIUTh  NPUUUHBI
BO3HUKHOBEHHUsI TPOOJEMBbI, ONHCAaHHOW B
MIPAKTUYECKOM 33JaHUH.

2. CtpykTypupoBaHue MpoodsieM: a) HACKOJIbKO
YeTKO, JIOTMYHO, TOCJIE€A0BaTeNbHO  ObUIN
U3JI0’KEHBI MPOOJIEMBI, YYAaCTHUKU MPOOIEMBI,
MOCTIEJICTBHS TPOOJIEMBI, PUCKH JIIsl OOBEKTA.

3. [IpennoxeHne cTpaTerndecKux albTePHATHB!
a) KOJIMYECTBO BapUAHTOB pEIICHHs MPOOJIEMBI,
0) yMeHHE CBfA3aTb TEOPUIO C MPAKTHUKON Npu
peLeHnH mIpooIeMm.

4. OOocHOBaHHME pEIIEHUs: a) HACKOJIbKO
apryMEHTHpPOBaHA  MO3MIMS  OTHOCUTEIHHO
MPEUIOKEHHOTO  PEIIeHHs]  MPAKTHYECKOTO
3aJJaHus; 0) YPOBEHb BJIaJICHUS
npo¢eCCUOHAITBHONW TEPMUHOJIOTHEH.

5. JloruyHOCTh H3JIOKEHHMS MaTepHuaa: a)
HACKOJIBKO COOJTIOJICHBI OOIIENPUHSATHIE HOPMBI
JOTUKH B MPEUIOKEHHOM  pelIeHuH, 0)
HACKOJIBKO TPEIUIOKECHHBIA TUIaH MOXXET OBITh
peann30BaH B TEKYIIUX YCIOBUSX.

0-50




6.2.2. Ilokazamenu u Kpumepuu oyeHUBaHuUs:
KOMNemeHyull Ha 3mane npoMelCymoyHou ammecmayuu

[TpomekyTouHas arrectanus MO AUCLUUILUIMHE MPOBOAUTCS B (popMe 3auéra, SK3aMeHa B BHJE
BBITTOJIHEHUS TECTUPOBAHUS M/HITX UTOTOBOM pabOTHI.

HToroBele 3aaHus pa3padaThIBalOTCA MO OCHOBHBIM BONPOCAM TEOPETHUECKOro MaTepuala u
II03BOJISIIOT OCYILECTBIIATH IIPOMEXYTOYHBIM KOHTPOJIb 3HAHUN U CTEIIEHU YCBOCHUS MaTepHaa.

IIpy nDpoBeneHUMM IPOMEXYTOUYHOM aTTECTALMM CTYACHTOB 10 JHCLUIUIMHE «Bblcmas
MaTeMaTHKa» MOTYT ()OPMHPOBATHCS BAPUAHTHI TECTOB, OTHOCAIIMXCS KO BCEM T€MaM JUCLIUTUIHHEL.

OneHka 3HaHWM CTYAEHTOB OCYLIECTBIsETCS B cOOTBeTCTBUU C IlojoxeHunem o OaibHOM U
PEUTHUHIOBOM CHCTEMAaX OLICHUBAHMS, IPUHATON B IHCTUTYTE, U TEXHOJIOIMYECKOW KapTOX JUCLUIIIINHBI

Ne IToxa3aTein oneHNBaHUSA Kpurepuu oneHuBanust HIxaJnaa
n/n OlleHUBAHUS
1 |Hhrorosas pabora KonuyecTBo 6aiioB 3a TeCT MPOMOPIIMOHAIIBHO 0-25
KOJIMYECTBY MPABUJIILHBIX OTBETOB Ha TECTOBBIC
3aJjaHHsL. Ilocne TIPOXOXKICHHUS TecTa

CYMMUDPYIOTC PE3YJIbTAaThbl BBIIIOJIHCHHA BCCX
3aJlaHWuil I BHICTABIICHHS 061116171 OLCHKHU 3a
TCCT.

6.3. TunoBble KOHTPOJIbHbIE 32aHUSI WJIM MHbIe MaTepUAJIbl, HEOOX0AUMBbIe /ISl OLeHKH
3HAHMH, yYMeHHH, HaBBLIKOB U (MJM) ONbITA [1eATEJbHOCTH, XaPaAKTEPU3YIOUIMX ITaIbI
¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbI

6.3.1. Tunosvie KOHmMpOJibHble 3a0aHUSL UTU UHbLE mamepuaibl Ha amane mexKyuweco KOHKmpo.Jis

Ilocenmenne u padoTa HAa JEKIMOHHBIX M MPAKTHYECKUX 3aHATHAX (co0ece0BaHHEe, KOHTPOJbLHANA
padoTa, KPYIJblii CTOJ M ANCKYCCHS)

[Ipu mnpenonaBaHuM AUCHMILTUHBI «BpIcIIas MaTeMaTHKa» MPUMEHSIOTCS pPa3HOOOpa3HbIe
o0OpazoBareNbHbIE TEXHOJOTUU B 3aBUCUMOCTHU OT BUJA U 11eJIeH yUeOHBIX 3aHSATHH.

TeopeTnueckuii MaTepuai U3IaraeTcsl Ha JEKIIMOHHBIX 3aHATUAX B CIEAYIOMUX Gopmax:

- MpOOJIEMHBIE JICKITUH;

Llenb 3aHATHS: 1EMOHCTpAIUS MPOOIEMBI TP PEIICHUH 3391

[ToaroTroBka 3aHsTHsA: (OPMYTUPOBAHUE MPOOJIIEMBI TIPU BBINOTHEHUH BBIYUCIUTEIBHBIX
OIIEpALUi U €€ PEILCHHUE.

- UHTEPAKTUBHBIC JICKITUH;

[{enb 3aHATHS: 1EMOHCTpAINS HHTEPAKTUBHBIX TpadUKOB, BEIYUCICHUN, TMHAMAYECKUX MOIeNei

[ToaroToBka 3aHATHS: TOATOTOBKA JICKIIMH-TIPE3EHTAMA C BKIIOYEHHEM WHTEPAKTUBHBIX
rpaduKoOB, TUHAMHYECKUX MOJIENICH.

- IEKINH C pa300pOM MPAKTHIECKUX CUTYaIUH.

Lenp 3aHATHSA: MOETUPOBAHUE IPAKTUYECKUX CUTYaLIUM

[ToaroToBka 3aHATHS: TOAOOP MPAKTUIECKUX 3a7a4

[IpakTUueckue 3aHATHS 110 JUCHUIUIMHE «BhICIIas MaTeMaTuKa» OpUEHTUPOBAHBI HA 3aKpEIICHUE
TEOPETHYECKOTO MaTepHalia, W3JIOKEHHOTO Ha JICKIIMOHHBIX 3aHATHSAX, a TAKXKE Ha MPHOOpPETeHHE
JOTIOJTHUTEILHBIX 3HAHWUH, YMEHHH M TPAKTUYECKUX HABBIKOB OCYIIECTBICHUS TpOodecCHOHaTbHOM
JEeSTeIbHOCTH MOCPEICTBOM aKTUBH3AIMH U YCUIICHUS] CAMOCTOSTETILHOM JESTEIbHOCTH 00YJarOIIUXCSl.

BOABIMHCTBO MPAaKTUYECKUX 3aHSATHHA MMPOBOASTCS C MPUMEHEHUEM aKTUBHBIX (OopM 00ydeHHS, K
KOTOPBIM OTHOCSITCSI:

1) MHTEepaKTHUBHBIC MPAKTHYECCKUE 3aHITHS;

[IpoBonuTcs pelnieHue MPUKIAAHBIX 3a/1a4, HAIPABICHHbIX Ha aHAJIU3 PEAIbHOW CUTYyalluu U €€
perieHne MaTeMaTHYECKUMH METOJTAMH.

Llenp 3aHsATHS: (OPMUPOBAHUE HABBIKOB MPUMEHEHHS] MAaTEMaTUKHU MPH PEIICHUU 3a7ad C
SKOHOMHUYECKUM COAECPKAHUEM.

[logroTroBka 3aHATUS: MOATOTOBKA 3a/lady C MPAKTHYECKUM COJECPNKAHUEM U TOHSITHUHHOTO
armapara u3 SJKOHOMHUKH.

2) TeopeTwdeckuii ompoc (YCTHBIA WM NMHCBMEHHBIN) U coOecegoBaHHWE CO CTYACHTaMHU IO
BOIIPOCaM, BBIHOCUMBIM Ha MPAKTUYECKUE 3aHATHUS;




3) BBITIOJIHEHHE PYOEIKHBIX KOHTPOIBHBIX PaOOT MO U3ydyaeMOMY pa3ieny;

4) BBINOJIHEHWE WHIUBUAYAIbHBIX 3aJaHUN M DKCIPECC-TECTOB IO OTAEIBHBIM BOIpOCaM,
3aMoJIHEHUE pabouell TeTpaau, LENbI0 KOTOPBIX SABISAETCS IMpOBEpKa 3HAHWHA CTYIEHTOB M YPOBEHb
IIOATOTOBJIEHHOCTH JIJIs1 YCBOEHMSI HOBOTO MaTepuasa 1o JUCLHUIUINHE;

5) noaroroBka pedeparos, 10KIAJ0B U MIPE3EHTALMM K HUM IO MIPUIIOKEHUAM MaTEeMaTHUECKOro
annaparta B 3KOHOMHKE;

6) nenoBas urpa.

TemaTnka HHIUBUAYAIbHBIX 3aJaHUA, TIPUMEPHBIC 33/1aHUS JJIS1 UTOTOBOM KOHTPOJIbHOM PabOTHI,
TeMaTHKa JIOKJIa10B U cooOLeHni npuBeeHsl B [Ipunoxenuu 4.

IInucbMeHHOe 3a1aHHE
(®opmupyemsblie komnerenuuu: OITK-2)

CryneHTy npeuiaraetcsi BBIOJHUTD TPH 3aJaHusl — pa3paboTaTh KPOCCBOPI, TECTOBOE 3aJJaHHE
Ha YCTAHOBJICHHC COOTBCTCTBHA U CTPYKTYPHO-JIOTHYCCKYIO CXCMY HJIM CPABHUTCIBbHYIO Ta6111/1uy 1o
TEOPETHUYECKOMY MaTepUaIly U3 TPEX Pa3JIelOB Kypca BhICIICH MATEMAaTHKU B KQXKIOM CEMECTpE.

Bo3moxxHo Hanucanue pedepara.

PaboTa mo cocraBIeHHIO KpPOCCBOpIa TpeOyeT OT CTyACHTAa BIAJICHHUS MaTepHajoM, YMCHHUS
KOHLOCHTPUPOBATHL CBOU MBICIIU U TMOKOCTh ymMma.

CocraBieHne KpoCCBOPJIOB pacCMaTpUBACTCs Kak BUJ BHEAYAUTOPHONW CAaMOCTOSTENIbHON paboThI
1 TpeOyeT OT CTYZICHTOB HE TOJBKO TEX K€ Ka4eCTB, YTO HEOOXOIUMBI IIPU Pa3TrafbIBaHUH KPOCCBOP/IOB,
HO U YMEHMsI CUCTEMaTHU3UPOBaTh HH(HOPMALIHIO.

CocraBieHne TECTOB HAa COOTBETCTBHE M STAJIOHOB OTBETOB K HAM — 3TO BHJ CAMOCTOSITEIILHOU
palboThl CTYAEHTA IO 3aKpeIUICHUIO U3ydyeHHOH uHbopmauuu nyreM e€ nuddepenuuannu. CTyneHT
JOJDKEH COCTaBUTh KaK CAMHU TECTHI, TAK M ATAJIOHBI OTBETOB K HHM.

Cocranenue rpadosorn4eckoil CTpyKTypbl — 3TO OUY€Hb MPOAYKTUBHBIA BUJI CAMOCTOSTEIbHON
paboTHl CTyJOeHTa N0 CHCTEMaTh3aluu HH(OpMAIMM B paMKax JIOTHYECKOHW CXEMBbl C HarJIsIHBIM
rpapuueckuM e€ uzoOpaxeHueMm. I['padosornyeckas CTpykTypa Kak CcHooco0 CHCTeMaTH3allUuH
uHpOpMAIMK SIPKO M HATTSAHO IpeicTaBiseT e€ conepxkanue. Pabora mo co3maHMio Jaske cambIX
MPOCTBIX JIOTHYECKUX CTPYKTYp CHOCOOCTBYET Pa3BUTHIO y CTYJIEHTOB NMPHUEMOB CUCTEMHOIO aHAJIM3a,
BBIJICJICHUST OOIIHMX AJIEMEHTOB U (PUKCHPOBAHUS JTOTIOTHUTEIBHBIX, YMEHUS a0CTParupoBaTbCs OT HUX B
HYKHOH cuTyauuu. B ominume ot Apyrux cnoco6oB rpauiyeckoro otodpaxeHus nHpopmanuu (Tadiuil,
PHCYHKOB, CXeM) rpadoiiorndeckasl CTPYKTypa JeJaeT YHOp Ha JIOTMYECKYIO CBSI3b AJIEMEHTOB MEXKITY
co0oH, rpaduka BBICTYNAaeT B pPOJIU CPEACTBA BhIpaykeHHs! (HariasiiHocTH).COCTaBIeHUE CPaBHUTEIBHOM
TaOMUIBI TI0O TEME — 3TO BHUJ CaMOCTOSATENBHON pPabOTHI CTyAEHTa IO CHCTEMAaTH3aluu OOBEMHOM
uHpopManuu, KoTopasi cBoauTcs (06001maeTcs) B paMku Tadbauisl. @opMupoBaHue CTPYKTYPbI TaOIHIIBI
OTpa)KaeT CKJIOHHOCTh CTYyJIEHTa K CHCTeMaTH3allid MaTephajla M pPa3BUBACT €ro YMEHHs II0
CTpYKTypupoBaHuto HHpopMaru. KpaTkocTs n3noxeHus HHPOPMALUU XapaKTepU3yeT COCOOHOCTh K
e€ cBepThiBaHMIO. Kaxk7oe NMHUCbMEHHOE 3a/laHue OLEHUBAaeTCs Mo naTubanabHoW mikane. Ilpu 3tom
Ka)/10€ 3a/laHie JOJDKHO BBITIOJHATHCS B paMKax OAHON TeMbl paszzaena. CTylIeHTY NpeaoCTaBIseTCs
cB0OO/1a BEIOOpA TPEX TEM U3 Pa3HBIX pa3AesioB /ISl BHIMOJHEHUS TPEX PA3TUYHBIX MTMChMEHHBIX 3a/IaHUH.

Tematuka TeM Ui NHCbMEHHOIO 3ajJlaHus, TpeOOBaHMS K COCTaBJICHUIO KpPOCCBOPAA,
rpadOoJIOTHYECKON CTPYKTYPHI, TECTOBOTO 3aJJaHMs Ha COOTBETCTBHS MpUBeIeHBI B [Iprnoxkenun 5.

IIpakTnyeckoe 3ajaHue
(Dopmupyemsbie kommnerennuu: OITK-2)

[TpakTueckoe 3ananue — ofgHa U3 (OpM MPOBEPKHU U OIEHKU YCBOEHHBIX 3HAHHM, MOTyYeHUS
nH(pOpMALIUK O XapaKTepe MO3HABATENIbHON JESITeNbHOCTH, YPOBHE CAMOCTOSTEIHHOCTH U aKTUBHOCTHU
oOyvaroruxcsi B ydeOHOM mporiecce, 00 3(PGEeKTHBHOCTH METOAO0B, (HOpM M CIOCOOOB y4eOHOM
ACATCIIBHOCTH.

Llenb MpaKTHYECKOTO 3a/IaHUs - YIITyOJICeHHE U 3aKpETUICHHE TEOPETHUECKUX 3HAHUHN, TOTyYCHHBIX
CTYACHTaMH BO BpPCM JICKIIMOHHBIX H IMPAKTUYCCKUX 3aHHTHfI; BI:Ipa6OTKa Y CTYACHTOB HAaBBIKOB
CaMOCTOSITENTFHOTO ~ TIPUMEHECHHST TCOPHUHM, TPHUBICYCHUS JIOTIOJIHUTEIBHBIX JAHHBIX, AaHAJIN3a
MPAKTUYCCKUX NAHHBIX, OLICHKHU U MPOBCPKU MPABUIIBHOCTH PCHICHUA,; 3aKPCIIJICHUC HABBIKOB pacyeTa C
MPUMEHEHHEM BBIYMCIUTEIHHON TEXHUKH, IPUBJICUCHHS CIIPABOYHO-peepaTHBHOMN JIUTEPATYPHI.



BeinonHenne nmpakTUYecKOro 3a/laHusl HAalpaBiI€HO Ha NPUBUTHE HABBIKOB CAMOCTOSITENILHOU
paboThl ¢ yuyeOHOM M HAy4YHOU JUTEPAaTypOH, BHIPAOOTKY aHATUTUYECKOTO MBIIUICHUS TPU U3yYCHUU U
pELIEHNH [TOCTABIEHHBIX BOIIPOCOB U 3a/1a4.

CopepxaHue NpakTUYECKUX 3alaHuil ipuBesieHbl B [Ipuiioxxennu 6.

6.3.2. Tunosvle KOHMPOILHBIE 3A0AHUS UTU UHbLE MAMEPUATIL
Ha 3mane NPoMeNCYmoyUHOU ammecmayuu

(®opmupyemsbie komnerenuuu: OITK-2)

HpOMe}I(YTOLIHaH arreécranus 1o JUCHUIINIMHE IIPOBOAUTCA B (bopMe 3a4€Ta UK 3K3aMCHA B BUJC
BBIITOJIHCHHA TCCTUPOBAHUA W/WJIH HTOTOBOM pa6OTH.

Hrorossie 3aJaHus paBpa6aTBIBaIOTCH II0 OCHOBHBIM BOIIpOCaM TECOPETHYECKOI'O MaTcpuala u
MO3BOJIAIOT OCYIICCTBIIATH HpOMe)KYTO‘-IHBIf/’I KOHTPOJIb 3HAHUM U CTEIICHU YCBOCHUS MaTCpuala.

HpI/I IIPOBECACHNN HpOMC)KYTOQHOﬁ arreécrtallui CTyACHTOB II0 JUCHUILIMHE «Bricmras
MaTreéMaTuka » MOryT q)OpMI/IPOBaTBCSI BAapHUAHTBI TCCTOB, OTHOCAIIUXCA KO BCEM TECMaM NHUCHUILINHBI.

[TprMepHBIii TepeueHb BOMPOCOB K 3K3aMEHY U 3a4eTaM I10 JUCLHUIIINHE
«BpIcmIas MmaremaTuka»

1 cemectp

1. Omnpenenurenn BTOpOoro u Ttperhero mnopsuakos. Ilpasuno Cappyca Uit BbIYMCICHUS
ONPEIEIUTEINSI TPETHETO MOPSAAKA.

2. Onpenenutens n-ro nopsaka. CBOWCTBA ONMPEACIUTENCH N-ro MOpsAKa.

3. Ompenenurens n-ro nopsiika. /lnaroHaibHbIM U TpeyrojbHbIM onpenenurenan. CBOMCTBO 0
Pa3oKEeHUU ONPEACTUTENS 110 CTPOKE WM CTOJIOLY.

4. Cuctema n JMHEMHBIX YpPaBHEHMH ¢ n HeusBecTHbIMH. OJIHOpOAHAs cUCTEMa JIMHEWHBIX
ypaBHeHui. [Ipasuno Kpamepa HaxoxaeHHs PELLIEHUs] CUCTEMBI JINHENHBIX ypaBHEHUM.

5. CucreMa n JIMHEHHBIX YPaBHEHUH C N HEM3BECTHBIMU. MaTpuyHbIN CIIOCOO pEIeHUs] CUCTEMBI
JIMHEWHBIX YPABHEHUM.

6. CucreMa m JUHEHHBIX YpaBHEHMH ¢ n HeusBecTHbIMU. Merox [laycca pemenust cucrem
JIMHEWHBIX YPABHEHUM.

7. Marpuua. Ilopsnok marpunsl. [IpsmoyronbHas u kBajgpaTHas MaTpulel. EquHAYHas MaTpua.
Hynesas marpuna. /lelictBusa Hag MaTpULIaMH.

8. MuHop u anrebpandeckoe JOMONTHEHUE 3eMeHTa martpuibl. OOpatHas marpuna. [IpaBumo
OTBICKaHUsI OOpPaTHON MaTpHIIbI.

9. OcHOBHasg W pacHIMpeHHas MaTpUIbl CUCTEMbl JIMHEHHBIX YypaBHEHHI. DieMeHTapHbIE
npeoOpa3oBaHus MaTpHIlbl. MaTpulia, SKBUBAJIEHTHAsI JAaHHOM.

10. JlekapToBBI KOOPAMHATHI HAa MPSIMOM, TNIOCKOCTH U B IPOCTPAHCTBE.

11. Bexrop. Hyns-BexTop. Konmnnneapusie BekTopbl. PaBHble BekTopbl. KoMIlIaHapHBIE BEKTOPBI.
JIuHeiiHbIe onepaluy HaJl BEKTOpaMu.

12. TIpaBuiIo TpeyroibHUKA CIOXKEHUs ABYX BEKTOPOB. IIpaBmio mapaimenorpamma CioXeHUs
JIBYX BEKTOpOB. [IpaBUiI0 MHOTOYrOJbHUKA CI0KEHMS BEKTOPOB. [IpaBuiio mapasuienenumnena CloKeHus
TpeX HEKOMIUIAHAPHBIX BEKTOPOB. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB.

13. JIuneiinple onepanuu HaJ BekTopaMu. CBOMCTBA JIMHENHBIX ONEepalid HajJl BEKTOpaMH.

14. Koopaunatsl Bekropa. JlnmHa BekTopa. OpT BekTOopa. Yroill MEXIy BEKTOPaMH.
Harmnpasisromuye KOCUHYCBI BEKTOPA.

15. CxansipHoe npou3BeiIeHNE ABYX BEKTOPOB. CBOKCTBA CKAISIPHOTO MTPOU3BEAECHUS BEKTOPOB.

16. Paccrostnue mexnay OBymsl Toukamu. JleneHHE OTpe3ka B JAHHOM OTHOLIEHHH. Y CIIOBUE
MEPIEHUKYISIPHOCTH JBYX BEKTOPOB.

17. IloHATHE N OCHOBHBIE CBOMCTBA N-MEPHBIX BEKTOPOB. BEKTOpHOE U JTMHEWHOE IPOCTPAHCTBA.
EBKIIMI0BO TPOCTPAHCTBO.

18. Ilonsatue n-mepHoro Bekropa. JlimHa n-MepHOro BekTropa. CBOWCTBa AJMHBI N-MEPHOTO
BEKTOpA.

19. Jluneilinass xkoMOHMHAaIUsi BEKTOpOB. JIWHEHAs 3aBUCUMOCTh M JIMHEWHas HE3aBUCHMOCTb
BEKTOpPOB. CBOMCTBA JIMHEHO 3aBUCUMON M JIMHEHHO HE3aBUCHUMOM CUCTEMBI BEKTOPOB.



20. ba3zuc nauHEWHOro mpocTpaHcTBAa. Pa3zMepHOCTH MpocTpaHCTBA. PaHr cHUCTEMBI BEKTOPOB.
Teopema o paznoxenun BekTopa B 6asuce. Teopema o 6azuce mpocTpaHCTBa.

21. Ilepexon k HOBOMY 0a3ucy.

22. OpTOroHaJIbHbII U OPTOHOPMHUPOBAHHBIN OA3UCHI.

23. Panr marpunbl. Teopema 0 CTpPOYHOM U CTOJIOIIEBOM paHrax MaTpuilbl. Teopema O BIUSHUU
3JIEMEHTAPHBIX TPEOOPA30BAHUAX MATPHUIIHI HA €€ PaHT.

24. Panr matpuuibl. COOTHOIIEHUS JISI pAaHTOB MaTpull. Teopema o paHre MaTpUIlbI.

25. CobcTBeHHBIE 3HAYCHUSI U COOCTBEHHBIE BEKTOPHI MAaTPHIIBI. XapaKTEPUCTHUECKOE ypaBHEHUE
MaTpPHULIBI.

26. CoOcTBeHHBIE 3HAYECHUS M COOCTBEHHBIE BEKTOPHI JMHEWHOTro omepartopa. llpuBenenue
MaTpHUILIBI JINHEHHOTO onepaTopa K AUaroHaIbHOMY BUY.

27. YpaBHeHUE NMPSMOU, MPOXOAAIICH Yepe3 JaHHYI0 TOUKY MEPIICHIUKYISIPHO JaHHOMY BEKTODY.

28. YpaBHeHUE NpsIMOH, TPOXOALIEH Yepe3 TaHHYI0 TOUKY MapajliesIbHO TaHHOMY BEKTOpY.

29. YpaBHeHue MpsIMOH, MPOXOIAIIEH Yepe3 IBE IaHHbIE TOUKH.

30. YpaBHEeHUE TIPSIMOM C YTIIOBBIM KOADDHUITEHTOM.

31. YpaBHeHue npsMoil B OTpe3Kax.

32. KaHoHM4YecKOe ypaBHEHHE MPAMOU. YTOI MEX1y IpsIMbIMU. PaccTosiHIE OT TOUYKH 10 TPSIMOM.

33. YpaBHEeHUE IIOCKOCTH, IPOXOASIIEH Yepe3 TPU TOUKH.

34. YpaBHeHHE IIOCKOCTH MO IBYM TOYKAM U BEKTOPY, KOJJTMHEAPHOMY TUIOCKOCTH.

35. YpaBHeHUE MIIOCKOCTU IO OJHOM TOYKE U JIBYM BEKTOpaM, KOJJIMHEAPHBIM IJIOCKOCTH.

36. YpaBHEHHE IIIOCKOCTH IO TOUKE U BEKTOPY HOPMAJIH.

37. YpaBHEHUE IJIOCKOCTU B OTPE3Kax.

38. PaccrosiHue OT TOYKHU 0 TUIOCKOCTH.

39. YpaBHeHuE NpsMOil B IPOCTPAHCTBE.

40. BzauMHO€ pacrooXeHre MPSIMbIX U MIIOCKOCTEH.

41. KpuBblie BTOporo nopsijka. 3aMeqarebHble KpUBBIE.

41. Ilonatue MHOXeCTBa U MOAMHOXKecTBa. PaBHble MHOkecTBa. OObeANMHEHNE, TepeceUeHue,
pa3HoCTb MHOeCTB. JlononHenne MHOkecTBa. YucnoBble MHOXKeCTBA. [IpoMexyTku: 0Tpe30K, UHTEpBaJl,
IIOJIYUHTEPBAJI, E-OKPECTHOCTH TOUKH.

42. IlocrosiHHas BenuuuHa. [lepemennas BennuuHa. [lonstue ¢pynknuu. O6nacte onpeaeneHus
¢ynkuuu. O6nacTh 3HaUCHUH (QYHKIMH.

43. CnocoOsI 3aanust GyHKIUH: aHATUTAYECKUM, TaOTHMYHbBIN, TpadUueCcKuil, CIIOBECHBIH.

44.0OcHOBHBIE CBOWCTBA (PYHKLHMH: YETHOCTh M HEYETHOCTh; MOHOTOHHOCTbH;, OIPaHUYEHHOCTb;
MEPUOANYHOCTbD.

45. TlonsTHe SIBHOM M HEABHOM (DYHKIMH.

46. O0paTHast QyHKIIHS.

47. CnoxHast GyHKIHS.

48. IlonsiTue aneMeHTapHON (QYHKIUH.

49. Knaccudukanus 37eMeHTapHbIX QyHKIMN: anreOpandeckue (1enas pauuoHaibHas QyHKIMS,
NpoOHO-pallMoHallbHAs (QYHKLMS, HppalroHaibHas (QYHKIUSA), TPaHCUEHAECHTHbIE (IOKa3aTesbHasd,
norapupmMuyUecKasi, TPHrOHOMETpPHUYECKUE, 00paTHbIE TPUTOHOMETpUYECKHE (PYHKIINN).

50. YucnoBas nocnenoBarenbHOCTh. [Ipenen 4ncioBoil mocnenoBaTelbHOCTH. CXOMIIMeEcs U
pacxoisIiuecs YHCIOBBIE IIOCIENOBATEIBHOCTH. ['€OMETpUYECKHI CMBICI Tpelesia 4YHCIOBOU
MOCJIEI0BATEIHHOCTH.

51. Tlpenen ¢yHKiuuM B OeCKOHEUHOCTH. ['eoMeTpuueckuil CMbICH Tpenena (QyHKIUH B
0ECKOHEYHOCTH.

52. Ilpenen ¢pyHkuuu B Touke. I'eoMeTpuyecKkuii CMBICH mpesena GYHKIUU B TOUKE.

53. beckoHeuHo Maias Benu4uHA. CBsi3b OECKOHEYHO MAJbIX BEJIMYMH C NpeaenaMu QyHKIUH.
CpoiicTBa 6€CKOHEYHO MAJIBIX BETUYHH.

54. beckoHeuHo Oonpiias BenuunHa. CBoHcTBa OECKOHEUHO OOJBIIMX BETUYMH. CBS3b MEXITY
0E€CKOHEYHO MAJIIMU U OECKOHEYHO OOJIBIIMMHU BEIMYHMHAMHU.

55. OcHOBHBIE T€OpEMBI O nipeaenax. [IpusHaku cymecTBoBaHUs Mpeaea.

56. 3ameyarenabHbIE IPEIEIbI.

57. [IBa ompezesieHus] HEMIPEPHIBHOCTH (PYHKIIMUA B TOYKE. TOYKH pas3pbiBa IMEPBOTO M BTOPOTO
pona. Touka ycTpanumoro pa3pbsiBa. CBoicTBa (pyHKIUI, HEMPEPHIBHBIX B TOUKE.

58. HenpepbIBHOCTH (DYHKITUM Ha TIPOMEKYTKE.



59. CpoiicTBa (yHKIINNA, HEMTPEPHIBHBIX HA OTPE3KE.

60. IIpumeHeHre METOAOB JIMHEIHOM anreOpsl /Ui PELICHUs YIPABICHUECKUX 3a/1a4.

61. [I[pumMeHeHne METOIOB aHATUTUYECKON T€OMETPHUM JJIsl PEIICHUS YIIPABIECHYECKUX 3a]1ay.
62. IlpumeHeHne Teoprur IPEIENIoB Ui PEILICHUS YIIPaBICHUECKUX 3aau.

2 ceMecTp

1. Ilpupamenue aprymenrta. Ilpupamenue Qynkuun. OnpeneneHue  MTPOU3BOIHOM.
Huddepenuupyemass (GyHKIUS B TOUYKE M Ha IMPOMEXKYTKE. ['eoMeTpUyecKHil, MeXaHUYECKUH Hu
SKOHOMUYECKUI CMBICIIBI IPOU3BOIHOM.

2. 3aBHCHMOCTb MEXJy HENpPEephIBHOCTbIO (QyHKUMU U auddepeHumpyemoctsro. I'mankas u
KYCOYHO IJ1ajKasi GyHKIUU Ha TPOMEKYTKE.

3. Cxema BeIYUCIICHUS TTPOU3BOAHONU. OCHOBHBIE TTpaBuiIa nuddepeHITMpOBaHMs.

4. IlpousBoaHas cioxknoil ¢pynkuuu. [IponsBonnas oOparnoii ¢pynkuuu. [lponsBoaHas HesIBHON
¢bynkuuu. [Ipon3BoHbIe BBICIINX HOPSAKOB.

5. OcHoBHbIe TeopeMbl auddepenunansuoro ucuucieHus: teopema depma, teopema Poss,
Teopema Jlarpanxa. 'eomeTpuyeckre CMbICIIBI OCHOBHBIX TeopeM Ju(pdepeHInalIbHOTO HCUNCIIEHUS.

6. IIpaBuio Jlonurans.

7. locraTtoyHoe ycioBue Bo3pacTaHus (yHKUMU. JlocTaToyHOE yciioBHE yObIBaHUS (YHKLUU.
Heo6xoanMoe ycioBre MOHOTOHHOCTH.

8. Touku skcTpeMyMma (QyHKIMM — TOUYKHM MakCUMyMma W MUHMMyMa (yHkuuu. HeoGxoaumoe
ycinoBue skcrpemyMa. Kputnueckas touka. IlepBoe pocratouHoe ycioBHe 3KcTpemyma. Brtopoe
JI0CTaTOYHOE ycJIOBHE 3KcTpeMyMa. Cxema ucciieioBaHus (PyHKIUMH Ha SKCTPEMYM.

9. Haubospiee n HaMMEHbIIIee 3HAUYCHUST QYHKIIMH Ha oTpe3ke. CxeMa OThICKaHWS HanOOJIBIIIETO
Y HaUMEHbILIEro 3HaueHus PyHKIMM Ha OTpe3Ke.

10. Beimykinocts ¢yHKIMM BHU3 M BBepxX. Touka mepern6a. HeoOxoammoe ycioBue meperuoa.
HocTtarouHoe ycioBue nepern6a. Cxema ucciegoBanust QyHKIMM Ha BBITYKJIOCTh U TOUKH Ieperuoa.

11. AcumnroTsl rpaduka GyHKIMH: BEPTUKATIbHAS, TOPU3OHTAIbHAS U HAKIIOHHAS.

12. O6mas cxema uccieoBaHus GyHKIUI U TOCTPOCHUS UX I'PapHKOB.

13. ®yHKIMN HECKOJIBKUX EPEMEHHBIX.

14. YacTHble NPOM3BOAHBIE.

15. IIpon3sBogHas O HAMPABICHUIO U TPAJUEHT.

16. I[lepBooOpa3nas. HeonpeaeneHHbII HHTErpall U €ro CTPOEHUE.

17. OcHOBHBIE CBOMCTBA HEOMPEIETICHHOTO HHTETpaa.

18. Heomnpenenennslit uuTerpan. Tabnuia MHTErpaos.

19. 3amena nepeMeHHOM B HEOTIPEACIICHHOM UHTETpalie.

20. Metoap! UHTETpUpOBaHus. MIHTErpupoOBaHMeE MO YACTSIM.

21. OnpeneneHHbl HHTErpai, ero reoMeTpUIECKU CMBICI.

22. OnpeneneHHblil HHTErpall, ero MEXaHNYECKUI CMBICII.

23. CBoiicTBa OIpeIeIeHHOI0 HHTETpaa.

24. Teopema 0 cpeiHEM Ul OIIPEEIIEHHOTO UHTErpaja, €€ TeOMETPUYECKUN CMBICI.

25. ®opmyna HeroToHa - Jleitbuuia.

26. 3aMeHa IepEMEHHON B ONPEEIIEHHOM MHTErpaJe.

277. KpuBonuHelHas Tpanenus. Buibl KpUBOIMHENHBIX Tpaneuil.

28. [lnomaas KpUBOIMHEIHOM Tpanenuu B mapaMeTpudeckoi Gpopme.

29. Bplumucnenue miomaneil ¢Guryp B MOJNAPHBIX KOOpAMHATaxX (IUIOMIAAb KPUBOJIMHEHHOIO
CEKTOpa).

30. ITonsiTue 06 o6beme. Berunciaenre 06beMOB Tell MO MJIOLIAASIM ITONEPEYHBIX CEUECHUH.

31. Beluucrienue onpeaeaeHHOro HHTEerpaja 1no Gpopmyam npsMoyrojbHUKOB.

32. BerunciieHne onpeIesieHHOro HHTerpasia mo GopMysie Tparemnid.

33. Beruucnenue onpeaeneHHOro HuTerpana no ¢gopmyne CuMmncoHa.

34. BeruucieHue abCoIOTHOW M OTHOCUTEIIBHOM IMOTPEITHOCTH MTPH YUCIICHHOM HHTETPUPOBAHUU.

35. WarterpanbHoe MCYUCICHHS A (QYHKIMA HECKOJNBKHX IMepeMeHHbIX. OCHOBHBIE METOJbI
BBIYHCJICHHS KPATHBIX UHTETPAJIOB.

36. IMonarus nupdepeHInaIbHOr0 ypaBHEHHS, OOIIEro ¥ YaCTHOTO PELICHHS YPaBHEHHUS.

37. InddepennnansHoe ypaBHEHHUE MTEPBOTO MOPSIIKA C pa3ACIISIONIMMUCS TEPEMEHHBIMH.

38. JIuneiinble HeoAHOPOIHBIE MU depeHIInanbHbIe ypaBHEHUS IEPBOTO MOPSIKA.



39. YUucnoBsle psijbl.

40. IIpu3HaKu CXOAUMOCTH YUCIIOBBIX PSI/IOB.

41. CreneHHBIE PSABL.

42. Panpl Teinopa u Makiopena.

43. [IpuMeHeHHEe METOJJOB MAaTEMATHUYECKOTO aHaIu3a VIS PEIICHUs YIIPABICHUYSCKUX 3a/1a4.

3 cemecTp

1. Dnementsl komOuHaTopuku. KomOunaropuka. OOume npaBuiaa KOMOMHATOPUKH: MpaBUIla
CYMMBI U IIPOU3BEACHHUS.

2. OcHoBHBIE (hOpMYJIBI KOMOUHATOPHKHU. | eHepaabHas COBOKYMHOCTh. BriOopka. Beibopku 6e3
BO3BpAILCHUS: pa3MEIICHUE, IEPEeCTaHOBKa, coueTanne. Koadduuuentsr 6maoma Herotona. Beibopku ¢
BO3BpAIlCHUEM: pa3MEIEHUE C IIOBTOPEHHMEM, IIEPECTAHOBKA C IIOBTOPEHHSAMM, COYETAHUE C
IIOBTOPEHUSIMH.

3. Cnyu4aitHoe coObitue. Buabl coObituii. IlomHas rpynma coObITHI. DeMEHTapHbBIE COOBITHS.
[TpocTpaHCTBO 37€MEHTAPHBIX COOBITHI. PABHOBO3MOXHBIE COOBITHS.

4. Onepauuu HaJ COOBITUSIMHU: CyMMa HECKOJIbKUX COOBITHH, pa3HOCTb COOBITUH, IPOU3BEACHUE
HecKosbKuX coObIThil. luarpammbsl Benna. CoObITHSI, COBMECTHBIE B COBOKYITHOCTH.

5. BepostHocTh coObITHsA. Knaccuueckas ¢opmyna BeposTtHocTH. CBOICTBa BEpPOSTHOCTH.
OTtHocuTeNnbHAS YacTOTa NOsABJIEHUS cOObITHA. CTaTUCTHUECKAs BEPOSITHOCTD.

6. Teopembl ClOXKEHHUS BEPOSITHOCTEH HECOBMECTHBIX COOBITUH U ee cieAcTBUA. Teopembl
CJIOXKEHUS BEPOSITHOCTEN COBMECTHBIX COOBITHH.

7. YcnoBHas BEpOSITHOCTb. BEpOsITHOCTh COBMECTHOI'O MOSIBJICHUS ABYX COOBITUH.

8. HeszaBucumbie coObiTus. Teopema 0 He3aBUCHUMBIX COOBITHSIX. (CBOWCTBA HE3aBUCHUMBIX
COOBITUH.

9. BepossiTHOCTh COBMECTHOTO TOSIBJICHUSI KOHEYHOTO YK CJIa COOBITUH.

10. CoObITHs1, HE3aBUCUMBIE B COBOKYITHOCTH. BEpOsITHOCTh COBMECTHOT'O MOSIBJICHUS HECKOIBKHX
COOBITHI, HE3aBUCUMBIX B COBOKYITHOCTH. BeposTHOCTH MOSIBIEHHS XOTS OBl OJHOTO W3 COOBITHIA,
HE3aBHCHMBIX B COBOKYITHOCTH.

11. Twunoressl. ®opmyna mnonuoi BepostHocTH. Dopmyna baileca (Teopema rumortes).
[Tpumenenue ¢popmyssl baiieca.

12. TlocnenoBaTenbHOCTh HE3aBUCHUMBIX HCHbITaHUK bepHymmm (cxema beprymim). @opmyna
bepuymiu. @opmyisl, cBs3aHHbBIE CO cxeMol bepnyinu. [Ipumenenue cxemsl beprynn.

13. IlpenenbHbie Teopembl B cxeMe bepnymum: Teopema Ilyaccona, nmokanbHas mpenenbHas
teopema MyaBpa-Jlannaca, urerpansHas popmyna Myaspa-Jlamiaca.

14. IlonsTue ciydaiiHoi BenuuuHbl. J[UckpeTHas ciayyaiiHas BennunHa. HenpepbiBHas ciayyaitHas
BenuunHa. Onepanuy HajJ CIy4allHBIMM BEJIMYMHAMHU: CyMMa, IPOM3BEICHHE, IPOU3BEACHHE Ha
MTOCTOSIHHYIO.

15. 3akoH pacnpeneneHns IUCKPETHOW Cly4yailHOW BENWYMHBI. Psj pacrpenencHus cilydaiiHOR
BEIMYHUHBI. MHOTOYTOJIbHUK pacipeiesieHusl.

16. buHomMHanbHBIN 3aKOH pacrpeeseHusl. MHOTOyroJibHUK OMHOMMAIBHOTO pacrpeieeHuUs.
Pacnpenenenue Ilyaccona.

17. 'eomeTprueckoe ¥ TUIEepreoMeTpUIECKOe PacIIpeAEICHUS.

18. UucnoBsle XapaKTEPUCTUKU JUCKPETHBIX CIYYaWHBIX BEIMYMH. MaTemMaTH4ecKoe OXKUIaHue
(ueHTp pacmpeneNieHus, CpelHee 3HAuYE€HHUE CIy4yallHOM BENIMYMHBI). BeposSTHOCTHBIM CMBICH
MaTeMaTH4ecKoro oxxuganus. CBoicTBa MaTEMaTHUYECKOTO OXKUIAHMUSL.

19. He3aBucumble ciry4aiiHble BEJINYUHBI.

20. MareMarudeckoe OXHOaHHE OWHOMMAJIBLHOIO 3aKoHA. MareMaTH4ecKoe OXHUIaHUe
pacnpenenenus Ilyaccona.

21. Orknonenune. MaremaTnueckoe oxxujanue oTkiaoHeHus. {ucnepcus (paccesHue) ciaydaitHon
BenM4MHbI. CBOMCTBA JUCIIEPCUH.

22. Iucnepcust OMHOMHAIILHOTO 3aKoHa. J{ucnepcus pacnpenenenus [lyaccona.

23. CpenHee KBaipaTUUHOE OTKJIOHEHHE. HadanbHbI MOMEHT MOPsIIKA K CIy4allHOM BEIMYMHE.
LlenTpaibHBIIT MOMEHT MOPSAJKA K CIy4ailHON BETUYUHE.

24. 3akoH 6onpmux yncen. HepaBenctBo YeOwimeBa. Teopema YeObimeBa. CrnencTBus 3aKoHa
OompIuX uncen: TeopeMbl bepaymmu u [lyaccona.



25. OyHKIMS pacrpeesieHus] BEPOSITHOCTEH (MHTerpalibHast (GyHKIMS pacripeaenenus). ['paduk
(GyHKIMU pacnpefeneHus TUCKPETHOM ciy4aiiHoi BenuuuHbl. CBoOMcTBAa (PYHKIMH pacHpeeseHHs
BEPOATHOCTEH.

26. @OyHKIUSA IUIOTHOCTH paclpeneneHus BeposTHocTed (nuddepeHnuansHas —GyHKIUSA
pacnpenenenus). I'paguk (QyHKIMM IUIOTHOCTH pachpeneneHus. OieMeHT BeposTHocTH. CBoMcTBa
(GYHKINHU TUIOTHOCTU paclpeaeeHUs BEPOSTHOCTEH.

27. YncnoBble XapaKTEPUCTUKU HEIIPEPBIBHBIX CIIy4alHBIX BEJIMYUH. MaTeMaTnyeckoe OXKUIaHuE.
Hucnepcus. CpenHee KBagpaTnyHoe oTkiIoHeHHe. Mona. Mennana.

28. Ilpenmer MareMaTHYeCKOW CTAaTUCTUKU. [eHepanbHas W BBIOOPOYHAST COBOKYITHOCTH.
CraTtucTudeckoe pacrpe/iesieHue BEIOOPKH.

29. Omnupuueckas dyHkuus pacnpeaenenus. [loauron. ['mcrorpamma.

30. CraTucTUYECKHE OLIEHKH [TapaMETPOB pacpeeIeHUs

31. Toueunoe oueHuBanue. OCHOBHBIE METOZBI: METOJ MOMEHTOB, METOJ MAaKCHMAaJIbHOTO
MIPaBIOTIOI00HS.

32. OneHka reHepaibHOM CpeTHeH 10 BEIOOPOUHOH cpenneid. O1ieHKa TeHepaaIbHON TUCTIEPCHH 110
HCIIPABJIEHHOMN BHIOOPOUYHOM.

33. PacnpeneneHue cpenHeil uis BbIOOPOK U3 HOPMajbHOM TI'eHEpalbHOW COBOKYIHOCTH.
Pacnipenenenne Cteronenta. Pacnpenenenue aucnepcuu AJis BBIOOPOK M3 HOPMaJIbHOM I'€HEpasibHOM
COBOKYITHOCTH.

34. HutepBanbHOe olLeHUBaHUE. JlOBEPUTENbHBIM HHTEpBal, JOBEPUTEIbHAS BEPOATHOCTD
(HagexxHOCTh). JlOBEpUTENbHBIM HHTEpBaJ A OLEHKH CPEIHEro KBaJpaTW4eCKOro OTKJIOHEHHS ©
HOPMaJIbHOTO paclpeesiCHusl.

35. Ilonstue cratucTudeckoil runoresbl. OOIIas MOCTaHOBKA 3a7jauyll IPOBEPKU CTATHCTUYECKON
runore3bl. [IoHsATHE O KPUTEPUAX COTIacusl.

36. IIpoBepka runoTe3sl O paBEHCTBE CPENHUX JBYX HOPMAJIBHBIX I€HEPAIBHBIX COBOKYITHOCTEU
IIPY U3BECTHOM M HEM3BECTHOM CpEJIHEKBaipaTHuecKoM oTkiIoHeHuU. Kputepuii CtprozieHTa.

37. IlpoBepka rumnore3sl O 3aKOHE pacnpeaeneHusa. IIpoBepka THUIIOTE3pI O HOPMAIBHOM
pacnpe/esieHny TeHepalbHON COBOKYITHOCTH.

38. @yHKIMOHANbHAsA, CTATUCTHYECKAsT U KOppeIsIMOoHHas 3aBucumoctu. [lonstue perpeccum.
JIuneiinas n HenuHENHas perpeccus. KpuBble perpeccun ux CBOMCTBA.

39. KoppensauuonHas Ttabnuna. BpeiOopounslii koddduuueHT koppensuuu. Metoauka ero
BBIYHCIICHUSI.

40. O11eHKa TECHOTHI CBI3H.

41. BpiOOpoYHOE KOpPpENSIIMOHHOE OTHOIIEHHE, €ro cBoiicTBa. MHTepBalbHOE OlIEHHWBAaHUE
KO3 pHUIMEHTa KOPPENIALUU U KOAPPHUIIHEHTOB PErPECCHH.

42. Jluneitnas perpeccus.. BpiOopounble ypaBHeHusi perpeccuu. OTbICKaHHME TapaMeTpoOB
BBIOOPOYHOI'O YPaBHEHUS MPSIMOM PErpeccuy METO0M HaUMEHbBIINX KBAAPATOB 110 HECTPYIITUPOBAHHBIM
U CTPYIIMPOBAHHBIM JIaHHBIM.

43. Henunelinaa perpeccus. OmnpezeneHue napaMeTpoB HEIMHEHHBIX YPaBHEHHM perpeccuu
METOJIOM HaMMEHBIIUX KBAJpaTOB HEMOCPEACTBEHHO M C TOMOINBIO JIMHEAPU3YIOIUX 3aMeH
nepeMeHHbIX. [lapabonnyeckas perpeccus.

44. OmnpeneneHue napameTpoB HEIWHEWHBIX YPAaBHEHHMM PErpecCMM METOJIOM HaWMEHBIIHNX
KBa/IpaTOB HEMOCPEACTBEHHO U C IIOMOIIBIO JTUHEAPU3YIOIINX 3aMEH NIEPEMEHHBIX.

45. IloHATHE 0 MHOKECTBEHHON KOPPEIALUN.

46. IIpuMeHeHnEe BEpOATHOCTHBIX METOJIOB /JISl PELIEHHS YIIPABJICHYECKUX 3a/1ay.

47. IlpuMeHeHne CTaTUCTUYECKUX METOOB JIUIS PEIICHMS YITPABICHYECKUX 3a/1a4.

O06pa3upl 3a1aHuii B TecToBOM Qopme u1st 1, 2 u 3 cemectpa npeacrasieHs! B [Ipunoxenusx 7, 8,
9 cooTBeTCTBEHHO. BapuaHThl UTOTOBOI KOHTPOJIBHOM pabOThI MPUBEACHBI B IPHIIOKEHHUHU 4.



6.4. MeToanueckue MaTepuaJibl, ONpeaessilonue nNnpoueaypbl OlleHUBAHUS 3HAHU A, YMEHHH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapaKTepu3ywume 3Tanbl GopMUPOBAHUSA KOMIIeTEeHIUI

[Tpouieaypa orieHUBaHUS 3HAHUH, YMEHUH, HABBIKOB U (MJIN) OIBITA ACSITEILHOCTH 00YJatOIINXCs
o aucuuiuiMHe «BpIcmiasgs maremMaruka» OCHOBaHAa Ha MCIIONB30BaHUM [looXeHus o Oa/uIbHOU M
PEUTHHIOBOM CUCTEMAX OLEHUBAHMUS, IPUHATON B UHCTUTYTE, U TEXHOJIOTMYECKOW KapThl IUCUUILINHBIL.

Ne n/mm IToxa3aTein onleHUBaHUS HIkaJuaa
ONCHHBAHUS
Texkymumii KOHTPOJIbL
1 [Tocemenue u pabora Ha JEKIIMOHHBIX U MPAKTHYECKUX 3aHATHIX 0-35
(cobecenoBanue, KOHTPOJIbHAS PabOTa, KPYTIIBIA CTOM M TUCKYCCHS)
2 ITuceMennoe 3aganue (pedepar) 0-25
3 ITpakTrueckoe 3amanue (Kenc) 0-50
Umoeo mexywiuii konmpoib 75
IIpoMeXKyTOYHASA aTTeCTANUSA
4 |I/ITOr0Ba;1 pabora 25
HUmozo npomescymounas ammecmauus 25
HUTOI'O no pucuiiuae 100
MaxkcuMalibHOE KOJIMUeCcTBO OasuIoB no aucuumuivge — 100.
MakcumanbHOE KOJIMYECTBO OAJIJIOB MO pe3yibTaTaM TEKYIIEero KOHTPOs — 75.
MakcrMallbHOE KOJIMYECTBO 0ajI0B Ha dK3aMeHe — 25.
YpoBeHb  MOJATOTOBIEHHOCTH  OOYYaroIIerocss COOTBETCTBYET TPEXYPOBHEBOM  OIICHKE
KOMITETSHITMI B 3aBUCUMOCTH OT HAOPaHHOTO KOJMYECTBA OAJIIOB MO TUCIUTUTHHE.
YpoBeHL OBJIaeHUS
IHoporosbii IIpoaBunyTHIN IIpeBocxonHbIi
YPOBEHbD YPOBEHb YPOBEHbD
Haopannnie
P 50-69 70-85 86-100
0aJLIIBI

IITxana UTOrOBBIX OLEHOK YCIIEBAEMOCTH 110 NTUCLMIUIMHE «BbIcIas MaTeMaTHKa» COOTBETCTBYET
[Tonoxxenuto o OaIbHONW M PEUTUHIOBON cCHCTEMax OLICHMBAHMS U OTPa)K€Ha B TEXHOJIOIMUYECKOH KapTe

JAUCHUITIIMHBI.

3auér
KoanuectBo 0a/10B Ouenka
50-100 3a4TE€HO
0-49 HE 3aUTE€HO
OK3aMeH
KoanuectBo 0a/s10B Ouenka
86-100 OTJINYHO
70-85 XOpOo1LIOo
50-69 YAOBJIETBOPUTEIBHO
0-49 HEYJI0BJIETBOPUTEIBHO




7. HEPEYEHDb OCHOBHOM M JONOJHUTEJBHON YUYEBHOW JUTEPATYPHI,
HEOBXOJIUMOMU JJIsA OCBOEHUSA JUCHUIIJINHBI
Ocnoenas numepamypa:

1. bangun, K. B. Beicmas matemaruka: yuebnuk : [16+] / K. B. banaun, B. H. banuisikos,
A. B. Pykocyes ; mox oomr. pen. K. B. banauna. — 3-e usn., crep. — Mocksa : ®JIMHTA, 2021. —360 c. :
Tabi., rpad., cxem. — Pesxxum mpocryma: https://biblioclub.ru/index.php?page=book&id=79497

2. bammun, K. B. Kparkuii kypc Bbeicmieil maremaruku : ydeObnuk / K. B. banaumh,
E. JI. Makpunenko, A. B. Pykocyes ; mox oour. pea. K. B. banauna. — 5-¢ uza. — Mocksa : Jlamkos u K°,
2021. — 510 c. : wn., Tabmn., rpad. — (YueOHbIe M3maHWs IS OakaiaBpoB). — Pexum gocryma
https://biblioclub.ru/index.php?page=book&id=684195

Lononnumenvnasn numepamypa:

. Xamugymmun P. S, Tymusa b. III. Maremaruka: 0a30Bbiii Kypc [DI€KTpOHHBIN
pecypc]:yueOnuk. - MockBa: YauBepcuter Cuneprus, 2019. - 720 c¢. — Pexum goctyma:
https://biblioclub.ru/index.php?page=book&id=571501

8. MIEPEYEHb PECYPCOB MH®OPMAIIMOHHO- TEJJEKOMMYHUKAIIMOHHON
CETH "MHTEPHET", HEOBXOJAUMBIX 11 OCBOEHUA JUCHUIIJINHBI

Hnpopmayuonnvie pecypcol 06pazoeamenvHoli 0p2aHu3ayuu.
. http://www_.sibit.sano.ru/ - opunmanbHbIA caiiT 00pa30BaTEILHON OPraHNU3aIUH.
. http://do.sano.ru - cuctema nucrtanuonHoro ooydenus Moodle (CZAO Moodle).
. http://www.gov/ru - denepanbHbie Opranbl BJIacTH.
. http://www ksrf.ru - Caiitr Koncturynmonsnoro Cyna Poccuiickoit @enepanuu.
. http://www.vsrf.ru - Caiitr BepxoBroro Cyna PO.
. http://mpe3unent.pd - Caiit [Ipesunenrta Poccuiickoit deneparum.
. http://www.duma.gov.ru - Caiit I'ocynapctBennoit J{ymer @enepanbHoro Codpanus PO.
. http://www.government.ru - Caiit IIpaBurensctBa Poccuiickoit denepannn.
. http://www.gov.ru/main/regions/regioni-44.html - CaiitT cyorexktoB Poccuiickoit deneparumu.
10. http://www.garant.ru/ - CipaBo4yHasi mpaBoBasi cucteMa «l apant».
11. http://www.ach.gov.ru - Cuérnas nanara Poccuiickoii @enepanuu.
12. http://rostrud.ru - @enepanpHas cayk0a o TPyay U 3aHATOCTH.
13. http://www.rosmintrud.ru - MUHHUCTEPCTBO Tpyla ¥ COLUANBHON 3aUThI PO.
14. http://www.kadrovik.ru - HanimoHanbeHbI# COr03 KaJpOBUKOB.
15. http://www.ilo.org - MexayHapoiHasi Opranu3aius Tpy/a.
16. http://www.hr-portal.ru - CoobmectBo HR- Mmenemxkepos.
17. http://www.inpravo.ru/ - [IpaBoBoii mopra.
18. http://www.all-pravo.ru/ - Bompochkl npaBOBOro peryJMpoBaHMs HACIEIOBaHUS, NApEHUs,
MTOKU3HEHHON PEHTBI.
19. http://lib.perm.ru - 37neKTpoHHas OUOIHMOTEKAa MO PA3IUYHBIM OTpaciiiM HH(GOPMATUKU U
MH(POPMAIIMOHHBIX TEXHOJIOTUH.
20. http://www.ci.ru - 3neKTpoHHas Bepcus razersl «Kommnbrotep-UHpOpM».
21. http://window.edu.ru/ - MWudopmanmonnas cucrema «EamHOe OKHO 1ocTyma K
00pa3oBaTEeNbHBIM PECypCam».
22. http://www.diss.rsl.ru/ - DnextponHas 6ubanoreka qucceprauuit PI'b.
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23. http://uisrussia.msu.ru/is4/main.jsp - YauBepcuterckas naupopmarrontas cucrema POCCHSA.

24. http://www.ebiblioteka.ru/ - 6a3s1 nanubIx East View.

25. http://grebennikon.ru/ - Dnexrponnas 6ubnuoreka M3marensckoro noma «I peOCHHUKOBY.
26. http://polpred.com/ - baza naHHBIX 5KOHOMHKH U TIpaBa.

27. http://www.tandfonline.com/ - XXypnans! u3natensctB «Taylor & Francisy.

28. http://oxfordjournals.org/ - XXypnans! uzgarenscrBa OKCHOPACKOTO YHUBEPCUTETA.

29. http://www.portal.euromonitor.com/portal/server.pt - buznec-6a3za nanubsix Passport GMID.



30. http://www.cfin.ru/ - caiit «KopropaTuBHbIII MEHEIKMEHT.

31. http://infomanagement.ru/ - 371eKTpOHHasi ONUOTUOTEKA KHUT U CTATeH 10 MEHEKMEHTY.

32. http://menegerbook.net/ - a3nmekTpoHHas OMOIMOTEKA KHUT 10 MEHEKMEHTY.

33. http://www.aup.ru/ - aAIMUHUCTPATUBHO-YIPABICHYECKUI TOPTAJ.

34. http://ecsocman.edu.ru/ - ¢peaepanbHbIil 00pa30BaATEIBHBIN MOPTAT «IKOHOMHKA, COIIMOIOTH,
MEHEIKMEHT.

35. http://www.mevriz.ru/ - caiit )xypHana «MeHemKkMeHT B Poccun 1 3a pyOoekomy.

36. http://www.stplan.ru/ - caiit «CTparerunueckoe yrnpaBjieHHE U IUIAHUPOBAHUEY.

37. http://www.swot-analysis.ru/ - mporpamMmmsl JJ1 CTPaTErHueCcKOro IIaHHPOBAHHUS.

38. http://www.edu.ru - ®eaepanbublii moptan «Poccuiickoe 00pa3oBaHue.

39. http://www.law.edu.ru - Poccuiickuii 00pa3oBaTebHbINA IPaBOBOK MOPTAL.

40. http://www.openet.ru - Poccuiickuii mopTaj OTKPBITOro 00pa3oBaHUsI.

41. http://www.auditorium.ru - HMudopmanmornHo-oOpa3oBaTesbHbId TOpTan «[ 'ymMaHUTapHBIC
HayKH».

42. www.ucheba.com - O6pazoBarenbHbIN TOpTan «Y4uéoay.

43. www.gpntb.ru - CaliT rocyaapCTBEHHOW ITyOJIMYHON HAyYHO-TEXHHYECKOW OMOIMOTEKH
Poccuu (I'TIHTB).

44. http://www.rsL.ru - Poccuiickasi rocypapcTBeHHas: Ou0iaroTexa.

45. http://www.rsl.ru - Poccuiickas rocynapctBennas oubnuoreka (ObiBinas um. B.U. Jlenuna).

46. http://www.nlr.ru - Poccutickas HarfmoHaJibHast OMOIMOTEKA.

47. http://www.km.ru - Dunuknonenus Kupuina u Medoaus.

48. http://www.rubricon.ru - Kpynueimuii sHuuknoneauyecku pecypc Murepuera.

49. http://www.encyclopedia.ru - Mup >HIIUKIIOTIE IUA.

50. http://www.shpl.ru - 'ocynapcTBeHHas myOiardHas UCTOpUYecKast OMOInOTeKa.

51. http://www.edic.ru - bosb110} SHIMKIONEAUYECKUM U UCTOPUUECKHM CII0BApH OHJIAMH.

52. http://lib.ru - DnexrponHas 6udbamoTeka Makcuma Moikosa.

53. https:// repec.org - MexayHapoJHast HayyHas peepaTuBHas 6a3a JaHHBIX.

54. https://scholar.google.ru - MmexxyHapoHas HaydHas pedeparuBHas 6a3a JaHHBIX.

55. https://www.openaire.eu - MeXayHapoiHasl HayyHas pedepaThBHas 6a3a JaHHbIX.

56. https://academic.microsoft.com - MexyHapoaHas Hay4Has pedepaTuBHas 0a3a JaHHBIX.

9. METOANWYECKHE YKA3AHUSA IS OBYYAIOIIUXCA 11O OCBOEHHIO
AU CHOUTIJINHBbI

B mpornecce n3yuenns yueOHOM TUCIUTUTMHEI «BhICIIas MaTeMaTHKay CIIEAYeT:

1. Os3HakoMuThCs ¢ pabodel mporpaMMoil AucUMIUIMHBEL. PabOouass mporpamMma CoAepKUT
NEpCUYCHb Pa3aCjIOB U TEM, KOTOPLIC HGO6XO)II/IMO HU3YUUTh, IJIAHBI JICKIUOHHBIX U CCMHUHAPCKUX 3aH$[TI/II\/'I,
BOIMPOCHI K TEKYILIEH U MPOMEXYTOYHON aTTeCTalluy, NepeYeHb OCHOBHOM, JIOMOJHUTEIBHON TUTEpPaTyphI
U pecypcoB HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHOU ceTH «HTepHeT» U T.J.

2. O3HaKOMHUTBbCA C KaJEHJAPHO-TEMAaTHUECKUM IUIAHOM  CaMOCTOSATENbHOH  paboThI
o0ydJaromxcs.

3. IlocemaTs TeopeTuyeckue (JIEKIIMOHHBIE) U MIPAKTUYECKUE 3aHATHUS.

4. HpI/I IMOATOTOBKE K MNPAKTUYCCKHUM 3aHATHAM, a TAKXKE IMPU BBIMIOJIHCHUUN CaMOCTOSITETbHOMN
paboThI cielyeT UCIOIb30BaTh METOIUYECKUE YKa3aHUs IS 00Y4arOLIHXCS.

Y4eOHbIil mian Kypca «BrpIcmIast MaTemMaTHKa» npeamnojaracT B OCHOBC U3YUCHUSA AUCHUILIMHBI
UCMOJIb30BaTh JIEKIIMOHHBIH MaTepHal M OCHOBHBIE HCTOYHUKU JIUTEPATyphl, a B JOMOJHEHUE —
IMPAKTUYCCKUEC 3aHATUA.

KpoMme TpaauIIMOHHBIX JIEKIUH U MPAKTHUECKUX 3aHATUH (MepedeHb U 00beM KOTOPBIX YKa3aHBbI)
1enecoo0pa3Ho B npoliecce 00yueHus: UCII0Jb30BaTh U aKTUBHBIE (DOPMBI O0yUEHUSI.



[TpumepHBIii TepedeHb aKTUBHBIX (HOPM OOyUCHUS:

1) 6ecensl U AUCKYCCUU;

2) IpaKkTU4ECKUE CUTYyallUH;

3) uHAMBUlyaJIbHbIE TBOPUECKUE 3aJaHUS;

4) TBOpUECKHUE 3a/1aHUS B IPYIIAX;

5) mpakTuueckue paboThl.

Ha nexuusx cTyQeHTbl TOJDKHBI MOTYYUTh CUCTEMAaTU3MPOBAHHBIA MaTepHall 10 TEME 3aHATHUS:
OCHOBHBIC TOHSATUS M TMOJOXECHUS, KIACCU(PHUKAIMHA U3y4aeMbIX SBJICHUN M MPOIECCOB, AITOPUTMBI U
METOAMKH OpraHU3aluy JUCHUILIMHBI U T.J.

[IpakTuyeckue 3aHATHS MpeanojararoT Oojiee JeTalbHYI0 NpPOpabOTKy TEeMbI IO KaKIOH
u3ydyaeMoi mpoOsieMe, aHaldu3 TEOPEeTHUECKUX W MPAKTUYECKHUX ACHEKTOB AMCLUIUIMHBL [l 3TOro
pa3paboTaHbl MOIPOOHBIE BOIIPOCH], 00CYXK/IaeMble Ha MPAKTUYECKUX 3aHATHUAX, IPAKTUYECKHE 3a/1aHus,
TeMbl pedeparoB U TecThl. lIpm MOArOoTOBKE K MNPAKTMUYECKUM 3aHATUSAM CJEIyeT aKLEeHTHPOBaTh
BHHUMaHHUE Ha 3HAUYUTEIbHYIO YaCTh CAMOCTOSTEIbHON IIPAKTUYECKOM paOOThI CTYIEHTOB.

Jis Oonee ycHemHOro H3y4eHHUs Kypca MpenofaBaTeNio CleAyeT IOCTOSHHO OTChLIATh
CTYJICHTOB K Yy4yeOHMKaM, INepuoauueckod meuyaTd. OCBOEHHE BCEX pas3/elioB Kypca IpeAarnosaraet
IpUOOpPETeHUE CTYACHTAaMH HAaBBIKOB CAaMOCTOSATENBHOTO aHalli3a HHCTPYMEHTOB M MEXaHH3MOB
JTUCHUTIIMHBI, yMEHUE Pab0oTaTh ¢ HAYYHOU JIMTEPATYpPOH.

OcHoBHast ydeOHas JUTepaTypa, NpeACTaBICHHas Yy4YyeOHMKaMU M Y4E€OHBIMH I1OCOOMSIMH,
OXBaThIBa€T BCE pa3/eibl IporpaMMbl 0 JaucHuIuinHE «Bpicmas maremaTuka». OHa H3ydaeTcs
CTY/IEHTaMM B TPOLIECCE MOATOTOBKH K MPAKTUYECKUM 3aHATHAM, 3K3aMeHy. JlonoaHuTe bHas yyeOHas
JuTepaTypa PEKOMEHAYEeTCS JUIsl CaMOCTOSITENbHONM padoThl IO MOATNOTOBKE K CEMHHAPCKUM U
IIPAKTUYECKUM 3aHATHUSAM, IPU HalMcaHUM pedeparos.

[Tpu n3yueHuu Kypca Hapsay C OBJIAJCHUEM CTYAECHTaMU TEOPETUUECKUMU IOJIOKEHUIMHU Kypca
yJensercss BHUMaHUE IMPUOOPETEHUIO MPAKTUYECKUX HABBIKOB C T€M, YTOObI OHM CMOIVIM YCHEIIHO
MPUMEHSTH UX B CBOCH MPOPECCUOHATHLHON IEATEILHOCTH.

10. COBPEMEHHBIE IMPO®ECCHUOHAJIBHBIE BA3bl JAHHBIX n
NHO®OPMALIMOHHBIE CITIPABOYHBIE CUCTEMBI

[Ipy mnoOArOoTOBKE W NPOBEAECHUM YYEOHBIX 3aHATHM MO JUCHUIUIMHE CTYICHTaMH U
MpenojaBaTeNIMi UCIIOJIBb3YIOTCS CIIEAYIONME COBPEMEHHbIE NpodecCHOHaIbHbIe 0a3bl JaHHBIX U
MH(POPMAIMOHHO-CIIPABOYHbIE CUCTEMBI:

1. DnekTpoHHas OMOIMOTEYHAs! CUCTEMa «YHUBEPCUTETCKas OuOimoTeka oHnaitH» (morosop Ne
109-08/2021 Ha oka3aHue yCIOyr MO MPEJOCTaBIECHUIO JIOCTYNa K 3JEKTPOHHBIM H3JaHUsAM 0a30BOH
komtekuun  OBC  «YHuBepcuterckas OuOnnoreka omimaiiH» ot 01 centabps 2021 .
(http://www .biblioclub.ru).

2. UnrerpupoBanHas Oubnuoreuno-uHpopmarronHas cuctema MPBMC64 (norosop Ne C 2-08
-20 0 mocTaBKe HayYHO-TeXHUUECKOM nmpoaykunu — Cuctembl ABToMaTu3zamu budimmorexk MPBUC64 — ot
19 aBrycra 2020 r., B cOCTaB KOTOPOi BXOAUT ba3za qaHHBIX 35IeKTpoHHOTO KaTanora oudamnoreku CUBUT
Web-UPBUC 64 (http://lib.sano.ru).

3. CnpaBouno-mpaBoBasi cuctema Koncynsrantllmtoc (momomHutenbHOe coriamenue Nel
noroBopy Ne 11/01-09 ot 01.09.2009).

4. DnektponHas crnpaBouHas cucrema [ IC Omck.



11.

MATEPUAJIBHO-TEXHUYECKOE M TIIPOTPAMMHOE OBECIHEYEHHE,

HEOBXOJIMMOE UId OCYHECTBJIIEHUA OBPA3OBATEJIBHOI'O IMPOLIECCA 110

TACIATITAHE

Jlis npoBeseHUst y4eOHBIX 3aHATUH MO AUCLUIUIMHE HCIOJb3YIOTCS CIIEAYIOLIME NOMEIIECHN,
OCHAIIIEHHBIE 000PYAOBAaHUEM U TEXHHUECKUMH CPEJICTBAMU O0yUCHHS:

HanmenoBanue yuyeOHBIX ayIUTOPUI U TTIOMEIICHHM
JUISL CAMOCTOSITENTbHON pabOThI

OcHaleHHOCTb 000pYZA0BaHUEM U TEXHHUUECKUMHU
cpeacTBaMu 00yuyeHus

MynbprumenuitHas yuyeOHas ayautopus Ne 102, ms
MPOBEICHUS 3aHATHI JICKIMOHHOTO THIIA, 3aHATHI
CEMHHApPCKOro THma (MPaKTUYECKUX 3aHATUH),
TPYIIOBBIX  KOHCYJAbTAallUM,  HWHIUBHAYaJTbHBIX
KOHCYJIbTAIUH, TEKYLLIEro KOHTpOJIS,
IIPOMEKYTOYHOM  aTTECTallMy, TIOCYJapCTBEHHOU
WTOTOBOM aTTecTaluu

VYyebnas wmebenb (17 cromoB, 42 cryna, g0CKa
MapKepHas, TpuOyHa, CTOJI U CTYJ IIpernoaaBaress).
MynsTuMeauitHoe JI€MOHCTPALIMOHHOE
o0opynoBanue (IPOEKTOP, HKPaH, KOMIIBIOTEP C
BBIXOZOM B UHTEpHET, ayJuOKOIOHKH - 2IIT.).
[Iporpammuoe obGecneuenue: Microsoft Windows
8.1 (32) Professional Russian. ID npoaykra
00261-80356-  95595-AA367  (xomMmepueckas
JUICH3US, WHOCTPaHHBIN IPOU3BOIUTED);
Microsoft Office Standart 2007 Win32 Russian,
Number License 42024141 OPEN
61960499Z7ZE0903  (kommepueckass  JHUIEH3US,
WHOCTpaHHBIA Tpou3BoauTenb); Adobe Acrobat
Reader, nuuensus freeware; Kaspersky Endpoint
Security - Russian Edition, nunensus Ne 1356-
181109—064939—827—947 (xommepueckas
JIMIIEH3Us, OTEeYeCTBEHHBIH mnpousBoautens [10);
Skype, Bepcus 8.65 (cBOOOIHO pacmpocTpaHsieMoe
I10, wuHOcTpaHHbI mnpousBoautens). OOecrneueH
JIOCTYIl K ceth VIHTEepHET W B DJIEKTPOHHYIO
MH(OPMAaLMOHHO-00pa30BaTEIbHYIO cpeny
OpraHu3aIuy.

Vuebnas aymauropus Ne 201. g mpoBeneHUs
3aHATHI JEKIIMOHHOTO TUIA, 3aHATHUI CEMUHAPCKOTO
Tuna  (MpakTUYECKUX  3aHATUH),  TPYIIOBBIX
KOHCYJbTAIINH, WHIWBUIYAIbHBIX KOHCYJIbTAIIUM,
TEKYILEro KOHTPOJIS, IPOMEXYTOUYHON aTTeCTalluy,
rOCyJ1IapCTBEHHOM UTOTOBOM aTTECTAIINU

Yuebnas mebenb (20 cronoB, 40 cTynseB, M0CKa
MapKepHas, TpuOyHa, CTON U CTYJ IpernoaaBarens).
YueOHO-HarISIHbIE mocoous. TemaTnueckue
WJLTIOCTPAIIH

VYuebnas aymuropuss Ne 202. mis mpoBeaeHUS
3aHSTUN JIEKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOTO
Tuna  (OpaKTUYECKUX  3aHATHUH),  TPYIIOBBIX
KOHCYJIbTallui, WHAMBHUIYAJIbHBIX KOHCYJIbTALlUH,
TEKYIIETro KOHTPOJIS, IPOMEKYTOYHON aTTeCTallUH,
roCy/1apCTBEHHON UTOTOBOW aTTeCTallUU

YueOnast mebennp (17 cromnos, 34 crtyna, Aocka
MapKepHasi, TpUOyHa, CTOJI M CTYJ IIPEIoaaBaTes).
VueOHo-Harmsguple  mocoOus.  TemaTuyeckue
WJUTIOCTPAIHH




MyneTumenuiinas yueoHas ayauropust Ne 210. mis
MPOBEACHUS 3aHATHI JICKUMOHHOIO THIA, 3aHATUN
CEMUHAPCKOr0 TUMa (MPAKTUYECKUX 3aHATHH),
IPYIIIOBBIX  KOHCYJIbTAalUMW,  HMHIMBHUAYaJIbHBIX
KOHCYJIbTaIH, TEKYIETOo KOHTpOJI,
MIPOMEXKYTOUHOM  aTTECTallMH, TOCYAapCTBEHHOU
WTOrOBOM aTTECTALIMU

Yyebnass mebens (36 cronoB, 74 crynma, IOcCKa
MapkepHas, TpuOyHa, CTOJI U CTYJ MPENOIaBaTelIs).

MynbTumMeIuitHOE JEMOHCTPALIMOHHOE
o0opyznoBaHue (MPOEKTOP, 3KpaH, KOMIBIOTEP C
BBIXOZIOM B VIHTEpHET, ayJuMOKOJOHKH - SIIT.)
[Iporpammuoe obGecrieuenue: Microsoft Windows
XP Professional Russian, Number License:
42024141 OPEN 61960499Z7E0903
(komMMmepueckast TUTCH3US, WHOCTPAHHBIN

npou3BoauTenb); Microsoft Office Standart 2007
Win32 Russian, Number License 42024141 OPEN
61960499Z7ZE0903  (komMmepuecKkasi  JHUICH3US,
MHOCTpaHHbI npousBoautens); Consultant Plus -
Horosop 11/01-09 oT 01.09.2009 T.
Jomn.cornamenue Nel (aBTOIpOJIOHTAIM)
(xomMmepueckas JTULEH3UA, OTEYECTBEHHbIN
npou3BoauTeNb); Adobe Acrobat Reader, nunensus
freeware; (cBoOomuHo pacmpoctpansemoe 10O,
MHOCTpaHHbIN NpousBoauTeib) Kaspersky Endpoint
Security - Russian Edition, aunensus Ne
1356-181109- 064939-827-947  (xkomMMmepUecKast
JUIEH3UsI, OTEYEeCTBEHHBIM mpousBoautens [10);

2GIS, JULIECH3US freeware (cB0GOIHO
pacrpocTpaHsieMoe 110, OTE4eCTBEHHBIN
npousBoauTenp). OOecriedeH JOoCTyn K CETH
Wurepuer u B JJIEKTPOHHYIO
UH(POPMALMOHHO-00Pa30BaATEIBHYIO cpeny
OpraHu3aLuy.

Mynbsrumenuiinas yaeOHas ayauropus Ne 211. s
MIPOBEACHUS 3AHIATHI JICKUMOHHOIO THIA, 3aHATUN
CEeMHUHApCKOro Tumna (MpakTHYECKUX 3aHATHUH),
TPYNNOBBIX  KOHCYNbTallud,  HMHJIMBUIYaJbHBIX
KOHCYJIbTaI, TEKYIETO KOHTpOJI,
MIPOMEXKYTOYHON  aTTECTAllMH, TOCYJapCTBEHHOU
UTOTOBOM aTTECTALlMU

VYuebnasa mebenb (27 cTonos, 54 cryna, MapkepHas
JIOCKa, TpUOYHA, CTOJ M CTyJd IPENnojaBaTess).

MynsTuUMeauitHOE JIEMOHCTPAIIMOHHOE
obopynoBanue (IIPOEKTOp, IKpaH, KOMIIBIOTEP C
BBIXOZIOM B VIHTepHET, ayaMOKOJIOHKH - SHIT.)

[Iporpammuoe obGecnieuenue: Microsoft Windows

XP Professional Russian, Number License:
42024141 OPEN 6196049977E0903
(xomMmepueckas JINIIEH3HS, WHOCTPAHHBIN

npousBoauTenb); Microsoft Office Standart 2007
Win32 Russian, Number License 42024141 OPEN
61960499Z7E0903  (kommepueckasi  JHUIEH3US,
WHOCTpaHHBIA TpousBoauTens); Consultant Plus -

Horosop 11/01-09 oT 01.09.2009 T.
om.cornamenue Nel (aBTOMIpONOHTAIHS);
(komMmepueckas JTUTICH3US, OTEYECTBEHHBIN

npousBoauTens); Adobe Acrobat Reader, nunensus
freeware; Kaspersky Endpoint Security - Russian

Edition, JIATICH3US Ne 1356-181109-
064939-827-947 (xoMMepueckast JULEH3US,
oTedecTBeHHBIM  mpoumsBogutens [10); 2GIS,

muneH3ust freeware (CBOOOAHO pacmpoCTpaHSIEMOe
I1O, oreuecTBeHHBIH Tpou3BoaAMTENB). ObecreueH
JOCTYIl K cetu IHTEepHET M B DIIEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaATEIHHYIO cpeny
OpraHu3aLuu.




VYuebnas aymuropuss Ne 301. mis mpoBeneHUs
3aHATHM JEKIIMOHHOTO TUIIA, 3aHATUI CEMUHAPCKOr0
TAma  (IPaKTUYSCKUX  3aHATUH),  TPYIIOBBIX
KOHCYJIbTAllUM, WHIAMBUAYAIBbHBIX KOHCYJIbTALIUM,
TEKYIIEro KOHTPOJIS, MPOMEKYTOYHOM aTTecTaluu,
rOCyJIapCTBEHHOW UTOTOBOM aTTECTALUU

VYyebnas mebens (15 cronos, 30 cTynbeB, q0CKa,
TpuOyHa, CTOJ W CTyN MpernojaaBaTens). YdeOHO-
HarsaHbIe nocoous. TemaTndeckue WILTFOCTPALUuH

YueOnas aymuropus Ne 302. mis mpoBeaeHUs
3aHATHI JEKIIMOHHOTO TUIIA, 3aHATUI CEMUHAPCKOT0O
TAma  (IPAKTUYECKUX  3aHATUN),  TPYIIIOBBIX
KOHCYJIbTAIIUN, WHIWBUIYAIbHBIX KOHCYJIbTALIUMU,
TEKYIIEro KOHTPOJIS, MPOMEKYTOYHOM aTTecTaluu,
rOCyJ1apCTBEHHOM UTOTOBOM aTTECTALIMU

Yuebnas mebens (15 cromnos, 30 crymbeB, JOCKa
MapKepHas, TpuOyHa, CTOJI M CTYJ IIPeroaaBareis).
V4eOHO-HarIaaHbIE rmocoous. Temarnueckue
WJUTIOCTPAI|H

VYueOnas aymuropus Ne 303. mis mpoBeneHUs
3aHATHI JEKIIMOHHOTO TUIA, 3aHATUI CEMUHAPCKOTO
TAma  (IPAaKTHYSCKUX  3aHATUH),  TPYIIIOBBIX
KOHCYJbTAIIUH, WHIWBUIYAJIbHBIX KOHCYJIbTAIIUM,
TEKYIIEro KOHTPOJIS, MPOMEKYTOYHOM aTTecTaluu,
rOCyJ1IapCTBEHHOW UTOTOBOM aTTECTALIUU

Yuebnas mebenb (15 cronoB, 30 cTynseB, qocKa
MapKepHas, TpuOyHa, CTOJ M CTYJ IIPeroaaBaress).
VueOHO-HArIAHBIE  [TOCOOMS. TemaTruueckue
WJUTIOCTPAI|H

MynbsTumMenuiinas yae6Has ayautopus Ne 304. s
MIPOBEACHUS 3AHATUI JICKUMOHHOIO THIA, 3aHATUN
CEMHUHApCKOro Tumna (MpakTHYECKUX 3aHATHH),
IPYNNOBBIX  KOHCYJIbTallud,  HMHJIUMBUIYaJTbHBIX
KOHCYJIbTaIN, TEKYIIETO KOHTpOJI,
MIPOMEXKYTOUYHON ~ aTTECTAllMH, TOCYAapCTBEHHOU
UTOTOBOM aTTECTAllMU

YueOnast mebenbp (22 croma, 44 cryna, Jocka
MapKepHast, TPHOyHa, CTOJ U CTYJI MPETo1aBaTels).
MynsTumMenuitnoe  obopyaoBaHue  (TIPOEKTOP,
9KpaH, KOMIBIOTEp C BBIXOJOM B MHTepHerT,
KOJOHKH - 2 IIT.). YueOHO- HarisgHble MOCOOus.
Tematuueckne  womoctpanmu.  [Iporpammuoe
oOecrreuenne: Microsoft Windows 10 momamrfss
TUTst OJTHOTO SI3BIKA, ID MPOIYKTA:
00327-30584-64564- AAOEM; (xomMmepueckas
JUIICH3HS, UHOCTPaHHBIN MIPOU3BOIUTEIH)
Microsoft Office Standart 2007 Win32 Russian,
Number License 42024141 OPEN
61960499Z7ZE0903  (komMepuecKkasi  JIMLEH3US,
MHOCTpaHHBIM mpousBoautens); Consultant Plus -
Horosop  11/01  -09 or 01.09.2009 .
Homn.cornamenue Nel (aBTOMPOJIOHTAIMS)
(koMMepyeckas JUIIEH3UA, OTEYECTBEHHBII
npousBogutenb [I0); Adobe Acrobat Reader,
muuensus freeware (cBOOOAHO pacrpocTpaHsieMoe
[10, wuHocTpanHBI mnpousBoauTenb); Kaspersky
Endpoint Security - Russian Edition, nunensus Ne
1356-181109- 064939-827-947; 2GIS, nuneH3us
freeware (cBoOomHo  pacmpoctpansemoe 10,
OTEUECTBEHHBIH  mpou3BoauTens).  ObecreueH
JOCTYIl K ceTh VHTepHET U B 3JIEKTPOHHYIO
WH(POPMAIIMOHHO-00pa30BaTEIbHYIO cpeny
OpraHu3aluy.




MynbprumenuitHas yueOHas aynuropus Ne 312, ms
MPOBEICHUS 3aHATHM JICKIMOHHOTO THIIA, 3aHATHI
CEMHHApPCKOro Tuma (MpPaKTUYECKUX 3aHATUH),
TPYIIOBBIX  KOHCYJAbTAallUM,  HHAMUBUAYAJIbHBIX
KOHCYJIbTAIUH, TEKYILIEro KOHTpOJIS,
IIPOMEKYTOYHOM  aTTECTallMd, TIOCYJapCTBEHHOU
WTOTOBOM aTTecTaluu

VYyebnas mebenb (50 cromos, 100 cTynseB, qocka
MapKepHas, TpuOyHa, CTOJ U CTYJI MPENo/iaBaTens);
MynbetumenuitHoe  o0opynoBaHue  (ITPOEKTOP,
9KpaH, KOMIBIOTEp, KOJOHKM - 2  MT.).
Y4yeOHO-HarmsiiHbIe  TocoOms.  Temaruyeckue
WJUTIOCTPALIHH. [IporpammHoe obecrieueHue:
Microsoft Windows XP Professional Russian,
Number License: 42024141 OPEN
61960499Z7ZE0903  (kommepueckass  JHUIEH3US,
WHOCTpaHHBIA Tpou3Boautenp); Microsoft Office
Standart 2007 Win32 Russian, Number License
42024141 OPEN 61960499Z7E0903
(komMMmepueckast TUTCH3US, WHOCTPaHHBIN
npou3BoauTenb); Consultant Plus - Jlorosop
11/01-09 ot 01.09.2009 r. Jlom.cornamenue Nel
(aBTompononranus); Adobe Acrobat Reader,
muuensus freeware; Kaspersky Endpoint Security -
Russian Edition, JIMIIEH3US Ne
1356-181109-064939-827-947 (kromMmepUeckas
JUIEH3UsI, OTEYECTBEHHBIN mnpousBoautens [10);
2GIS, JLICH3US freeware (cB0GOIHO
pacmpocTpaHsieMoe 110, OTEUYECTBEHHBIN
npousBoauTenp) OOecriedeH  JOCTynm K CETH
HNuTepHeT M B DJIEKTPOHHYIO HWHGOPMAIMOHHO-
00pa30BaTeNIbHYIO Cpely OpraHU3aluy.

VYueOnass aymutopuss Ne 415. ans mpoBeneHUs
3aHATHI JEKIIMOHHOTO TUIA, 3aHATHI CEMUHAPCKOTO
Tuna  (MpakTUYECKUX  3aHATUH),  TPYIIOBBIX
KOHCYJbTAIINH, WHIWBUIYAIbHBIX KOHCYJIbTAIIUM,
TEKYLIEro KOHTPOJs, MPOMEKYTOUHOM aTTEeCTallUH,
rOCyJ1IapCTBEHHOM UTOrOBOM aTTECTALINU.

VYuebnass mebens (15 cromos, 30 cTyn, mocka
MapkepHas, mkad, CTON U CTyl MpernojaaBarens).
YueOHO-HaISIHbIE mocoous. TemaTnueckue
WJLTIOCTPAIUH

JIaGoparopus MaTEMaTHUYECKUX
nHpoOpManuoOHHbIX  gucturmuH  Ne 416,  nmns
MIPOBEJEHUS  3aHATHMM  CEMHHApCKOrO  TUIa
(mpakTUYeCKUX 3aHATUNH M J1a0OpaTOPHBIX padoT),
TPYNNOBBIX  KOHCYNbTallMd,  HMHIUBUAYATHHBIX
KOHCYJIbTAIUH, TEKYILIETO KOHTPOJIA,
IIPOMEXYTOUYHON aTTeCTallii, TIOCyJapCTBEHHOMN
UTOTOBOM aTTECTAlUU, HAYYHO- UCCIIEJOBATEIbCKOMN
paboThI 00yUarOIUXCsl, KYPCOBOT'O MPOEKTUPOBAHUS
(BBITIOJIHEHHUS KYPCOBBIX paldoT)

u

YueOnass mebennp (11 cromos, 22 cryma, gocka
uH(popMalMoHHast - 2 mT., mKad, CTON U CTyH
npenoaasatens). [lepcoHanbHble KOMIBIOTEPHI IS
paboTHl B AJIEKTPOHHOU 00pa30BaTEIILHON Cpefie C
BeIxosloM B MuTepner - 10 mr. JluneH3moHHOE
IporpaMMHOe  OOecCleyeHHe, MHCIOJIb3yeMOe B
yueOHOM mporecce. YueOHO- HarIgIHble 0CcOoOus.
Temarnueckue  wutrocTpanuu.  [Iporpammuoe
obecrieuenue:  Astralinux ~ Special ~ Edition
PYCB.10015-01, Jluuensuonusiii porosop AO
«HIIO  PycBUTex» Ne PBT-14/1688-01-BY3
(xoMMepueckast JMIIEH3UA, OTEYECTBEHHBIN
npousBogutens [10); Consultant Plus - [lorosop
11/01-09 ot 01.09.2009 r. [om.cormamenue Nel
(aBTOmponoHTranusa) (KoMMmepueckas — JIMICH3Us,
oredyecTBeHHBIN npousBoautens [10); OpenOffice
4.1.1, JINLIEH3US freeware (cBOOOIHO
pacmpocTpaHsIeMoe [10, WHOCTPaHHBIN
npousBoautens); LibreOffice, nuuensus freeware
(cBoOomHO pacmpocTtpansemoe [10, WHOCTpaHHBIHI
npousBoauTenb); 2GIS, nmmensus  freeware
(cBoGoHO pacmpocTtpansiemoe [10, oTedecTBEHHBIH
npou3BoauTeNb). (OOecrieueH JOCTYNT K  CETH
WuTepHeT M B DJIGKTPOHHYIO HWH(GOPMAIMOHHO-
00pa3oBaTeNIbHYIO CpEly OpraHU3aluu.




JIaGoparopust MareMaTuyecKux AuciummIne Ne 417.
IUIS TIPOBEEHUS 3aHATUHN JIEKIMOHHOTO THMA, IS
NPOBEACHUS  3aHATHA  CEMHHApPCKOrO  THUMA
(IpaKTUYECKUX 3aHATUA U J1TAOOPAaTOPHBIX padoT),
TPYNIOBBIX ~ KOHCYJIbTAIlMi,  MHIUBUAYAJIbHBIX
KOHCYJIbTaLUH, TEKYILEro KOHTPOJI,
IIPOMEKYTOYHOM ~ aTTECTallid, TI'OCYAAPCTBEHHOU
UTOrOBOM aTrTecTanuu

Yuebnass mebens (18 cromos, 36 crymbeB, JOCKa
MapKkepHas, TpuOyHa, CTOJI U CTYJ MPENOIaBaTelIs).
YueOHO-HaISAHBIE  ITOCOOUS. TemaTuueckue
WJLTFOCTPAIUU

MynsTumenuitnas yueOHas ayauropust Ne 422, nmis
MPOBEJICHUS 3aHATHUN JICKUMOHHOTO THIIA, 3aHATHI
CEMHHApPCKOro THma (MPaKTUYECKUX 3aHATUH),
TPYIIOBBIX  KOHCYJAbTallM,  WHIWBHAYATbHBIX
KOHCYJIbTAIUH, TEKYLLIEro KOHTpOJIS,
MIPOMEKYTOYHOM ~ aTTECTallMd, TIOCYIapCTBEHHOU
WTOTOBOM aTTecTaluu

VYyebnas mebenp (18 cronoB, 36 cTynabeB, q0CKa
MapkepHas, TpuOyHa, ImKad, CTOI H  CTYX
MIPENO/1aBaTelIs). MynbTUMeauitHOE
JEMOHCTpaIMOHHOE 000pyI0BaHKEe (MHTEPAKTUBHAS
JIOCKa, KOMIIBIOTEP C BBIXOJIOM B MHTEPHET, 2
aynuokononku).  IIporpammuoe  obecriedyenue:
Microsoft Windows 8 Professional Russian, Number
License: 61555010 OPEN 91563139Z7ZE1502
(xomMMmepueckas JHUIICH3HA, MHOCTPaHHBIN
npou3BoauTenb); Microsoft Office Standart 2007
Win32 Russian, Number License 42024141 OPEN
61960499Z7ZE0903  (komMmepuecKkasi  JHUICH3US,
MHOCTpaHHbIM npousBoautens); Consultant Plus -
Horosop 11/01  -09 ot 01.09.2009 .
[om.cornamenue Nel (aBTOIpOJIOHTAIMS)
(xomMmepueckas JTUEH3US, OTEYECTBEHHbIN
npousBogutenb [I0); Adobe Acrobat Reader,
nmunen3usi freeware (CBOOOAHO pacmpocTpaHIeMOe
I10, wuHocTpanHBIi mnpousBoauTenb); Kaspersky
Endpoint Security - Russian Edition, nunensus Ne
1356-181109- 064939-827-947; 2GIS, nuueH3us
freeware (cBoOomHo pacmpoctpansemoe 10,
OTEUECTBEHHBIH  mpou3BoauTens).  ObecrneueH
JOCTYIl K ceTd VIHTepHET U B 3JIEKTPOHHYIO
MH(}OpPMaLMOHHO-00pa30BaTEIbHYIO cpeny
OpraHHu3aIy.

AyauTtopus I8 CaMOCTOSITEIBHOM  paboThI
CTYJICHTOB No 305. MoMenIeHne JUTSt
CaMOCTOSITENIbHOM paboThl 00yyaroIIUXCsl, HAYYHO
-MCCIIeIOBATENIbCKOM  paboThl  oOyuarommxcs,
KYpCOBOTO IPOCKTHPOBAHUS (BBITIOJTHEHUS
KypCOBBIX pa0boT)

VYuebnass mebenp (10 cTOMOB OMHOMECTHBIX, 3
KpPYIJIBIX CTOJda, 27 CTyNnbeB, JOCKAa MapKepHas,
Jocka nHpopmannoHHasi, TpuOyHa, CTeuIax - 2 miT.,
CTOJ W CTyNn mpemnojaBatens). MyiabTUMeUiiHOE
obopynoBanue (IIPOEKTOp, HKpaH, KOMIBIOTEP C
BO3MOKHOCTBIO MOJIKIIIOUEHUS K ceTu «MHTepHeT» U
obecrieyeHreM JocTyna B IEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaATENbHYIO cpeny
Wuctutyra, xononku - 2 mr.). HoyrOyk DELL - 8
mr. Hoyroyk HP - 2 mr. TlepconanbHbrit
komnerorep - 1 mr. CIIC «Koncynbsrant Ilmrocy.
[Tporpammuoe obecnieuenue: Microsoft Windows 10
Pro Russian, Number License: 69201334 OPEN
99384269Z7E1912  (xommepueckass  JHIEH3US,
MHOCTpaHHBIA mpousBoauTens); Microsoft Office
2016 standart Win64 Russian, Number License

67568455 OPEN 975749287Z7E1810
(koMMepUecKast JUIICH3HS, UHOCTpPaHHBIN
npousBoguTenb); Consultant Plus - Jloroop

11/01-09 ot 01.09.2009 r. Jlom.cormamenne Nel
(aBTompononranus); Adobe Acrobat Reader,




munensus freeware (CBOOOJHO pacrpocTpaHsiemMoe
I1O, wHOCTpaHHBI mpou3BoauTeNh); Kaspersky
Endpoint Security — Russian Edition, nunen3us Ne
1356-181109- 064939-827-947; (xommepueckas
JULEH3Us, OTEYECTBEHHbIM mpousBoautens [10);
2GIS, JIMLIEH3 U freeware. (cB0OOIHO
pacrpocTpaHsieMoe [0, OTEYECTBEHHBIN
npousBoauTenp). OOecriedeH JOCTyn K  CETH
HuTepHeT M B 3JEKTPOHHYIO HWH(POPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHU3aluu.

AyauTopuss I CaMOCTOSITENBHOW — PabOoThI
ctyneHToB No 413. Oubnmorexka (YMTAIBHBIA 3al),
MOMENICHUE  JJIsI  CaMOCTOATEILHOH  paboThI
oOyJaromuxcs, HAY4YHO-UCCIIEI0BATEICKOM

palboThI 00yUarOIUXCsl, KYpCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX paldoT)

VYyebnas mebens (9 crosos, 23 cTyina, MsITKas 30Ha).
[lepcoHanbHblE KOMIBIOTEPHl € BO3MOXHOCTBIO
noakIoueHus k cetu "MHTepHET" M obOecneueHruemM
JOCTyNa B DJEKTPOHHYIO  MH(POPMALMOHHO-
oOpazoBatenbHyto cpeny HMucturytra - 6 mT.
[Iporpammuoe obGecneuenue: Microsoft Windows
8.1 Pro Russian, Number License: 63726920 OPEN
91563139Z7ZE1502 (komMmepueckas  JIUIECH3US,
WHOCTPaHHBIN TPOoU3BOAMUTEIND); Microsoft Windows
10 Pro Number License 67568455 OPEN
975749287Z7E1810  (koMMepueckas  JIMIICH3HS,
MHOCTpaHHBIA mnpousBoautenb); Microsoft Office
2007 standart Win32 Russian, Number License
42024141 OPEN 61960499Z72E0903
(xomMmepueckas TUIEH3US, UHOCTPaHHbBIN
npousBoautenb); Microsoft Office Standart 2019
Number License 67568455 OPEN
975749287Z7ZE1810  (koMMepueckas  JIMILIEH3MUS,
MHOCTpaHHBIH npousBoauTens); Consultant Plus
(xoMMepueckast JUIEH3US, OTEUYECTBEHHBIN
npousBoauTens); Adobe Acrobat Reader (cBo60oaHO
pacrpocTpaHsemMoe IO, WHOCTPAHHBIN
npousBoautens); Kaspersky Endpoint Security -
Russian Edition, JIMLIEH3US Ne
1356—-181109—064939—827-947  (xommMmepuecKas
JUIEH3Us, OTEeUYECTBEHHBIN Npou3BoauTens); 2GIS
(cBoOomHO pacnpocTpansemoe 110, oreuecTBEHHBIN
npousBoauTenp). ObecrieyeH JAOCTYNl K CETH
WHTepHeT M B DJIEKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHU3aluu.

Ayautopuss Ne 420. nmomenieHue Uisi XpaHEHUS U
npodunakTuyeckoro  o0CIyXUBaHUS  y4eOHOTo
000pyZI0BaHUS - KOMIIBIOTEPHOTO 000pPYIOBaHUS U
XpaHeHus DIIEMEHTOB MYJTbTHMEIIHBIX
naGopaTtopuii

Mebens (4 croma, 4 crynma, cremnaxu), 4
MEPCOHAIBHBIX ~ KOMITBIOTEpA I CHCTEMHOTO
aJIMUHUCTpPATOpAa, BEJIyLIETrO CIICIIUAIINCTA
WH(pOPMAITMOHHOTO oT/ena, WHXEHEepa-
anekTponmuka, 10 cepsepoB. IlasnbHas cranHius,
CTEIIaX, 15 IUIQHIIETHBIX KOMIBIOTEPOB,

HAYIIHUKU 75 JMHraQOHHOTO KaOuHeTa, 3armacHble
YacTH JUIsl KOMITBIOTEPHOTO 000PYJOBaHMS.

Aynutopus Ne 003. momelieHue Jjisi XpaHEHUS U
NpOPUIAKTUYECKOTO  OOCIY)KMBaHUS ~ y4eOHOTo
o0opymoBaHUs

CraHOK 1711 CBEpJIeHUs, yrioBas HUIM(OBaIbHAS
MalmrHa, HaOOpBI ClIecCapHBIX HHCTPYMEHTOB ISt
oOciyxuBaHus yueOHOTO 000pyI0BaHNUs, 3aacHbIC
YaCTH JUIA CTOJIOB M CTyJbeB. CTemax, MaTeprabl
JUIsL COIPOBOKAEHUS yueOHOr0 Iporecca.




Jlis mpoBefieHHs y4EOHBIX 3aHATHH MO JUCLUIUIMHE HCIOJIb3YIOTCS CIEAYIOLINE KOMIUIEKTHI
JUIIEH3MOHHOTO W CBOOOJHO pPACIpOCTPaHSIEMOTO MPOrpaMMHOTO OOECHeYeHHs, B TOM YHUCIE
OTE€YECTBEHHOI'O MPOU3BOJICTBA:

Haumenosanue OcHoBauue Onucanue

:‘)HGKTpOHHaH CIIpaBOYHAasA

2GIS Freeware cucrema T'IC OMmck

Hon.cornamenue Nel k gorosopy

Consultant Plus Ne 11/01-09 ot 01.09.2009

OCC KoncynpTant+

ITakeT 371eKTPOHHBIX

Microsoft Office Standard 2016 Open License 66020759
PEeaKTOpOB

Microsoft Office Standard 2007 Open License 42024141 Taker 21eKTPOHHBIX
PEeaKTOpOB

Microsoft Project 2010 Akt Ne TAPT0006235 o1 25.04.2012 1| | [AKCT ICKTPOHIbIX
penaKTopoB

Notepad ++ Freeware ITakeT 21€KTPOHHBIX
penaKTopoB

LibreOffice Freeware ITakeT 3JIEKTPOHHBIX

pPenaKTOpOB

12. CPEACTBA AJAIITAIIMA  HNPENOJABAHUA  JUCHMIIVIMHBI K
HOTPEBHOCTAM JIMIl C OI'PAHUYEHHBIMH BO3MOKHOCTAMHU 3J0POBbA U
HNHBAJINI0B

B cnyuae HeoOxoaumocTd, oOydyaromMMCsl U3 YHCIa JIHI C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU
3/I0pOBbsI U MHBAJIMJOB (1O 3asBJICHUIO OOYYaOLIErocs) MOTYT IpelaraTbCs OJHH U3 CIEAYIOIINX
BapHaHTOB BOCTIPUATHUS MH(POPMALIMK C YUETOM WX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOEHHOCTEH, B
TOM YHCJIE C TPUMEHEHUEM 3JIEKTPOHHOT0 00yYeHUs U AUCTAHIIMOHHBIX TEXHOJIOTHA:

- JUId JIMIl C HapyLWIEHUSIMU 3PEHHUS: B IedaTHOW (opMe YBETMYEHHBIM WIpUPTOM; B Gopme
JIEKTPOHHOTO JIOKyMEeHTa; B Gopme ayauodaiia (mepeBox y4eOHBIX MaTepuanoB B ayauodopmar); B
neyatHol ¢opMe Ha A3bIKe bpaiinsd; MHAUBUAYaNbHbIE KOHCYJIbTallMM C  MPUBJICYEHHUEM
TUGIIOCYPIOTIEPEBOAUNKA; MHIMBUAYAIbHBIE 331aHUS M KOHCYJIbTAIUH.

- IS JUI ¢ HApyUIEHUSIMU CiyXa: B medaTHoOW ¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTa;
BUJIEOMATEPHAJIbl C CYyOTUTPaMM; MHIMBHIyaIbHbIE KOHCYIbTAIUU C IPUBJICUYCHUEM CYpAOTIEPEBOTUHKA;
MHIUBUAYAJIbHbIE 331aHUSI U KOHCYJIbTAIUH.

- JUIA JIMI] ¢ HapyUIeHWsSMHU OINOPHOJBHUIaTEeNLHOIO ammapara: B medatHo ¢opme; B (opme
ANEKTPOHHOTO JOKYMEHTa; B popMe ayauodaiina; MHANBUAYaJIbHbIE 3a/1aHUs U KOHCYJIbTAIIUH.

[Ipyu mpoBeaeHUH NPOLEAYPHl OLIEHUBAHHUS PE3yJbTaTOB OOyuYeHHs HMHBAJIUAOB U JIMI[ C
OTpaHUYEHHBIMUA BO3MOYKHOCTSMH 37I0POBbSI IIPEyCMATPUBAETCS MCIIOJIB30BAaHNE TEXHUUECKHUX CPENICTB,
HEOOXOJMMBIX MM B CBS3M C MX WHIMBHIYaJIbHBIMH OCOOEHHOCTSMH. ODTHU CpEACTBA MOTYT OBITh
MIPEIOCTABIIEHBl BY30M HJIM MOTYT HCIIOJIb30BAaThCA COOCTBEHHbIE TeXHHMUYECKUEe cpeiactBa. [IpoBeneHue
MPOIeTyphl OLIEHUBAHMSI PE3YyIbTATOB 0O0YUYEHUS MHBAJIMIOB U JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU
3/10pOBbS JOMYCKAETCSI C UCIIOJIb30BAHUEM JAMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

[Ipy HEoOXOOMMOCTH HMHBAJIMJIAM M JIMIIAM C OrPAaHHMYEHHBIMH BO3MOXHOCTSIMH 3I0POBbS
MIPEIOCTABIIAETCS JOTOJIHUTEIBFHOE BpeMs JUIsl IOJrOTOBKM OTBETa Ha BBINOJIHEHHE 3a/laHUN TEKYILEro
koHTpos. [Iponenypa nmpoBeaeHUs: MPOMEKYTOYHOM aTTeCTAlH ISl 00YJaloIUXCs C OTPaHUYEHHBIMU
BO3MOJKHOCTSIMH 3[I0pOBbsl M 0Oy4arOIIMXCsl MHBAJIUAOB YCTaHABIMBAETCSA ¢ YYETOM HHIMBUIYaJIbHBIX
NCUXO(PHU3NUECKUX ocoOeHHOocTel. [IpoMexyTodHas arTecTanusi MOXET MPOBOIUTHCS B HECKOJBKO
JTAIoB.




[Tpunoxenue 1

TexHoJi0rNYecCKas KapTa THCHUIIIMHBI

HauMeHnoBanne qUCHUIIIMHEL Bricmast MaTemaTuka
KonnuecTBo 3a4eTHBIX €IMHHUII 4
®opMa MPOMEKYTOUHON aTTECTALUN 3auer
Ne Buabl yueOHO# neITeJIbHOCTH dopma Baniabl
B CTYJEHTOB OTYETHOCTH (MakcumMym)

Texkymuii KOHTPOJIb

ITocemenue u paboTa Ha JEKIUOHHBIX U IPAKTUYECKUX
1 [3amarusx (coOecemoBaHue, KOHTpOJbHass paboTa,
KPYIJIBIH CTOJI U AUCKYCCHS)

2 |BelmonHeHME NHCHEMEHHOTO 3a1auus (pedepar) ITucemennas pabora
3 [BelmomaHeHne NpakTHUECKOrO 3aJaHus (KEic) ITuceMenHas pabora
IIpoMe:xyTOUHAS aTTEeCTAlUA
4 |BLIH0J1HeHHe WTOTrOBOU PabOTHI | Hrorosas pabora, TeCT
HTOoro mo aucuuiinge: 100
« » 20 I.
[IpenomaBaTenp /

(y4. crerneHsb, y4. 3BaHue, JOKHOCTh, VO npenonaBatens) Ionnucs



[Tpunoxenue 2

TexHoJi0rNYecCKas KapTa JTHCHUIIINHBI

HauMeHnoBanne qUCHUIIIMHEL Bricmast MaTemaTuka
KonnuecTBo 3a4eTHBIX €IMHHUII 4
®opMa MPOMEKYTOUHON aTTECTALUN 3auer
Ne Buabl yueOHO# neITeJIbHOCTH dopma Baniabl
B CTYJEHTOB OTYETHOCTH (MakcumMym)

Texkymuii KOHTPOJIb

[Tocemenue u paboTa Ha JEKIMOHHBIX U IPAKTUYECKUX
1 [3amarusx (coOecemoBaHue, KOHTpOJbHass paboTa,
KPYIJIBIH CTOJI U AUCKYCCHS)

2 |BelmonHeHME NHCHEMEHHOTO 3a1auus (pedepar) ITucemennas pabora
3 [BelmomaHeHne NpakTHUECKOrO 3aJaHus (KEic) ITuceMenHas pabora
IIpoMe:xyTOUHAS aTTEeCTAlUA
4 |BLIH0J1HeHHe WTOTrOBOU PabOTHI | Hrorosas pabora, TeCT
HTOoro mo aucuuiinge: 100
« » 20 I.
[IpenonaBarenn /

(y4. crerneHsb, yd. 3BaHue, JoOKHOCTh, VO npenogaBarers) Ionnucs



[Tpunoxenue 3

TexHosornyeckas KapTa JUCHUINIMHBI

HauMeHnoBanne qUCHUIIIMHEL Bricmast MaTemaTuka
KonnuecTBo 3a4eTHBIX €IMHHUII 4
®opMa MPOMEKYTOUHON aTTECTALUN DK3aMeH
Ne Buabl yueOHO# neITeJIbHOCTH dopma Baniabl
B CTYJEHTOB OTYETHOCTH (MakcumMym)

Texkymuii KOHTPOJIb

[Tocemenue u paboTa Ha JEKIMOHHBIX U IPAKTUYECKUX
1 [3amarusx (coOecemoBaHue, KOHTpOJbHas paboTa,
KPYIJIBIH CTOJI U AUCKYCCHS)

2 |BelmonHeHME NHCHEMEHHOTO 3a1auus (pedepar) ITucemennas pabora
3 [BelmomaHeHne NpakTHUECKOrO 3aJaHus (KEic) ITuceMenHas pabora
IIpoMe:xyTOUHAS aTTEeCTAlUA
4 |BLIH0J1HeHHe WTOTrOBOU PabOTHI | Hrorosas pabora, TeCT
HTOoro mo aucuuiinge: 100
« » 20 I.
[IpenomaBaTenp /

(y4. crerneHsb, yd. 3BaHue, JoOKHOCTh, VO npenogaBarers) Ionnucs



Pabora Ha 3apaTusax

TeMaTuKa cCaMOCTOATEIbHBIX PadoT
1 cemecTp

Cpl

Cp2.
Cp3.
Cp4.
Cps.

. «Bbluncienne onpenenuTenein
«/lericTBusa HaQ MaTpULIAMUY
«Pemenune CJIAY»

«Onepanuu HaJl BEKTOpaMU»
«Bpraucienue npeaenon»

2 cemecTp

Cpl

Cp2.
Cp3.
Cp4.
Cps.

. «Texnuka nuddhepeHITupoBaHU

«HccnenoBanue GyHKIHA U TIOCTPOCHUE TPAYUKOB
«YacTHas IpOU3BOJAHAS U TPATUCHT)

«TexHHUKa HHTETPUPOBAHHUSI

«Pemenue JIY»

3 cemecTp

Cpl

Cp2.
Cp3.
Cp4.
Cps.

WO nh W=

10.

. «2JIE€MEHThI TUCKPETHOU MATEMATUKN»
«3akonsl pacripeaenenus JJCB»
«3akonsbl pacrpeneneauss HCB»
«Yucnosble xapaktepuctuku CB»
«BBIOOPKY U MX TIPEICTaBICHUE)»
TEMABbI ona ooxknaoos
1 cemectp

[TpuMeHeHHnEe METO/10B JIMHEHHOI anredpsl B SKOHOMHUKE.

Pemienne s5koOHOMUYECKHX 3a/1a4 METOIaMH JIMHEWHON anreOphl.
JIuneiinas OanaHcoBast MOJEIb.

Pemenne 0anaHcoBbIX ypaBHEHUH C OMOIIBIO 0OpAaTHOW MaTpPUIIBI.
3apox/ieHue, CTAHOBJIEHUE U PA3BUTHE JINHEHHON aareopsl.
Hcnonp30BaHnEe MaTpUIl B SKOHOMUKE.

JlononHUTENBHBIE METOBI PACUETA ONIPEIEIUTENEH BBICIIUX MOPSAIKOB.
[Tpumenenue Ms Excel npu pemieHun 3a1a4 JIMHEHHOM anreOpbl

ITpumenenne Ms Excel npu perennu 3a1a4 aHaIMTHYECKOM F€OMETPHUH.

JInHeilinple U HEJIMHENHBIE 3aBUCUMOCTH B DKOHOMHKE.

IHpuioxkenne 4

11. IIpumeHeHre METOAOB aHAMTUYECKOW T'€OMETPUU K MCCIIECIOBAHUIO MPUKIAJAHBIX 3a7a4 B
YKOHOMHYECKOU 00JIaCTH.

2 cemecTp



HccnenoBanue tuHaMUKU cpeAcTBamMu U depeHIINaTbHOT0 UCYUCIICHUS.
HccnenoBanue GyHKIMH cpeacTBaMu audhepeHInalIbHOTr0 HCUUCICHUS.
AHanu3 3a7a4 ¢ UCMOIb30BaHUEM IrpapUuecKoro MeToa.

Pemenune skoHOMUYECKHX 3a/1a4 C TIOMOILBIO IPOU3BOIHOM.

CBs13p MaTEMaTUUYECKOTO aHANIu3a U MHPOPMATHUKH.

@YHKIMU CIIpoca U NPEeAJIoKEeHNs. DaacTuuHOCThb. [Ipumepsl 3a1ay.
[Ipenenbuplii ananu3. OyHKIUS MOTPEOICHUS U COCPEIKECHUS.

[TpenenbHbIi aHANIN3. 3a1a4l O MAKCUMHU3aLUU 10X0ja © MUHUMHU3AlUN U3JIEPIKEK.
[TpousBoaHas B IPUOIMKEHHBIX BRIYUCICHUSAX.

11. HccnenoBaHue AMHAMMKY CPEACTBAMM MHTEIPAIbHOIO UCUUCICHUS.

12.  IlpakTnueckoe NPUMEHEHHE UHTETPAIIBHOIO UCUUCIICHUS.

13.  IlpakTuueckoe NpUMEHEHHUE PAIOB.

14. IlpunoxkeHue onpeacIeHHOTO UHTETpaa.

15. ®yHKUINMM HECKOJIBKMX [IEPEMEHHBIX B SKOHOMUKE.

16. Anmapat nuddepeHnuanbHbIX ypaBHEHUN IEPBOrO MOPSIKA.

17. PemieHne 3KOHOMHUYECKHUX 3a/1a4 C TOMOLIbIO ONPEAEIEHHOT0 HHTErpaIa.
18.  PemieHne 3KOHOMHUYECKHX 3a/1a4 C MOMOUIBIO HEONIPEAEIEHHOIO HHTErpaa.
19. Pemienne SKOHOMHUYECKUX 3aJ1a4 C OMOIIBIO0 TBOMHOTO MHTErpaa.

20. Hcnonp3oBaHME UHTETPATIOB B 3KOHOMHUYECKUX pacyeTax. [Ipumepsl 3axau.
21. Ilpumenenne Ms Excel npu perniennu 3a1a4 MaTeMaTHIECKOTO aHAIH3A.

Wk wh =

3 cemecTp
1.  Hcropus pa3BuTUsi MaTeMaTU4eCKON CTaTUCTUKU. buomerpus.
2. [Ipumenenue cxemsl bepnyiuu.
3. 3akoHbI pacnpeaeraeHus: JUCKPETHOM CIIy4ailHOM BEIMYMHBI B SKOHOMUKE.
4. 3aKoHBI pacrpeiesIeHUs] HEMPEPHIBHON CIy4aliHOW BETMYUHBI B 9KOHOMHUKE.
5. BepoATHOCTHBI CMBICT MaTeMaTHueckoro oxuaanuss. CBOHCTBAa MaTEMaTUYECKOTO
0’KHMJIAHMUS.
6. BnusiHue HHTEHCHBHOCTH pEKJIaMbl Ha BBIOOP YETOBEKOM MPOTYKIIHH.
7. CratucTuyeckrie MEeTO/Ibl aHaJIN3a CE30HHBIX KOJIEOAHN B Pa3BUTUU COLIUAIIBHO-
DKOHOMMUYECKHX SIBJICHUM.
8. CBs13b 4acTOTHI U BEPOSITHOCTH.
& HarnsnHoe mpencraBieHue qaHHBIX. TaOnuIbl, TUarpaMmBbl.

10.  IIpumeHeHuUe JUHEHHOCTH OKUJAHUS U AUCTIepcun B cxeme beprymm.
11.  Teopus BepoATHOCTEN B UIpax.
12.  Teopus BepoaTHOCTEN U MHPOPMATHUKA.

Tpeﬁona}mﬂ H PEKOMEHOAIIUMA K 0(])0pM.11eHmo NMpe3CcHTA NN

KoMmmbploTepHyto  mpe3eHTaluio, COMPOBOXKIAIOUIYIO  BBICTYIJIEHHUE  JIOKJIaJ4UKa,
HE00X0MMO TMOAroTOBUTH B mporpamme MS PowerPoint. Ilpe3eHTanus Kak 31€KTPOHHBIN
JOKYMEHT Tpe/ACTaBisieT COOOM IOC/Ie0BaTeIbHOCTh CMEHSIONMX JIpyr JApyra claiios.
JleMoHCTpanus Npe3eHTAallMd TPOeHUpyeTcs Ha OONBIIOM 3KpaHe MO0 Ha KOMIbIOTEpeE.
KonuyecTBo cnaiijoB mponmopiroHaIbHO COAEPIKAHUIO U MPOAOIKUTEIIFHOCTH BBICTYTUICHUS (HE
MeHee 15 craiioB).

Ha mnepBoM cnaiine mnpencraBisieTcs TeMa BBICTYIUIGHMSI M CBeIE€HUS 00 aBTope.
Crnenyromue ciaiiipl MOXKHO ITOATOTOBUTH, UCIIOJIB3YS BE Pa3IMYHbIE CTPATETUH UX IOATOTOBKH:
Ha ciaiapl momeniaercss (aKTUYECKUH W WIUTIOCTPATUBHBIA Marepuan (Tabmuibl, rpadukwy,
WITIOCTpaluy, Gotorpaguu u mp.), KOTOPbIH SABIsSETCS HEOOXOIMMBIM CPEICTBOM HATJISAHOCTH,
MIOMOTaeT B PaCKPBITUU CTEPKHEBOU Hyien pedeparta. B aTom ciyyae k cnaiiiaMm npeabsaBistoTCs
clleAyIome TpeOOBaHus:



* BEIOpAaHHBIC CPEJCTBA BU3YaIH3aluu HHGOpMaIu (TaOJIUIbl, CXeMBbI, TpaQUKH | T. 1.)
COOTBETCTBYIOT CO/ICPIKAHMUIO;

* UCIOJIb30BAHBI MIUIIOCTPALIMM XOPOLIETro KayecTBa (BBICOKOIO pa3peleHtsl), C YETKUM
N300paKEHUEM.

MaxkcumanbHOe KOJMYECTBO Ipaduueckoid HHPOpPMALMU Ha OJHOM claiine — 2 pucyHKa
(poTorpadum, cxemsI U T.11.) C TEKCTOBBIMH KOMMEHTApHIMHU (He 6osiee 2 CTPOK K KaXKIOMY).

HauOonee BaxkHast nH(popMaIysl JOHKHA pacronararbes B LIEHTPE IKpaHa.

OObruHbI ciaiin, 6e3 3¢(heKToB aHMMAaIUH, TOJKEH IEMOHCTPUPOBATHCS HA DKpaHE HE
menee 10 - 15 cexyn.

Cnaiin c aHuManmen B cpeIHEM JOJDKEH HaXOAUThCs Ha 3KpaHe He MeHble 40 — 60 cexyH
(6e3 ydera BpeMEHHU Ha CiIy4ailiHO BO3HUKIIEE 00CyKIeHHE). B cBs3M ¢ 3TUM Jlydlle HACTPOUTh
IIPE3EHTALMIO HE HA aBTOMAaTUYECKUH T10Ka3, a HA CMEHY CJIaliJOB CAMUM aBTOPOM.

Oco60 THIATENTPHO HEOOXOAMMO OTHECTHCh K OGopMIIeHHIO Npe3eHTauuu. [[ng Beex
CJIaliIOB TPe3eHTAMN HEOOXO0IMMO UCTIONIB30BaTh OJMH M TOT e MIa0JI0H OOPMIICHHS, KETJIb —
JUIs 3ar0JI0BKOB - HE MeHbIIE 24 MyHKTOB, JUIsl HHGopMaluu — 171 uHdopmaruu He MeHee 18. B
IPE3CHTALMSX HE PUHATO CTABUTh IIEPEHOCHI B CIIOBAX.

Hawnyuieii nBeToBoit raMMoil 111 Ipe3eHTalUu SABJISIOTCS. KOHTpAcTHBIE 11BeTa (poHa U
TekcTa (0enblii (POH — YEPHBIN TEKCT; TEMHO-CHHHUN (DOH — CBETIO-)KENTHIA TEKCT | T. 1.). Jlydre
HE CMeUIMBaTh pa3Hble THUNBI IIPUPTOB B OAHOM mpe3eHTauuu. Pekomenayercs He
37I0YMOTPEOIIATH MPONUCHBIMU OyKBaMH (OHU YHUTAIOTCS XYKeE).

3aKIII0YMTENbHBIN Cllaii] mpe3eHTaluu, coaepkauii TekcT «Crnacu6o 3a BHUMaHUE) UIIH
«Koneny He nmpuemiieM AJis pe3eHTalUH.

Takum odpa3zom:

— CTpPYKTypa Tpe3eHTaluu JO0JDKHA BKIIOYATh TUTYJIBHBIM CHAin, coJepKaHue C
TUIEPCChUTKAMU, BBIBOJIbI, UICTOYHUKU UH(OpMAIUY;

— 00beM mpe3eHTaluu 10JKeH ObITh B mpeaenax 15-20 cnaiiaos;

— JIOJDKEH COOJII0IaThCsl €IUHBINA CTHIIH O(DOPMIICHUS CIIaliI0B;

— B OJIHOM CJjaliJie UCIIOJb30BaTh HE OoJiee 3 I[BETOB;

— naud (oHa U TeKcTa ciaifjia ciaeayeT BbIOMpaTh KOHTPACTHBIE LIBETA;

— HCIIOJIb30BaTh KOPOTKHUE CIIOBA M MPEIOKEHUS B TEKCTE;

— JJI1 HallMCaHMs 3ar0JIOBKOB UCIIOJIb30BaTh HE MeHee 24 pa3mepa mpudra;

— pacnoJyiaraTh He 0oJiee 2 pUCYHKOB Ha OJTHOM CJAMN/IE;

— HCII0JIb30BaTh 3BYKOBOE COIIPOBOKICHUE, COOTBETCTBYIOIIEE TEMAaTHKE MPE3EHTALINY;

— TEKCT B claiifie AOJKeH OBbITh BBINOJIHEH 0e3 opdorpaduieckux, MyHKTYallUOHHBIX U
CTHJIUCTUYECKHX OIIHOOK;

He peKOMeHAyeTCs:

— MCIIOJIb30BaTh CTHIIb OhOpMIIEHUS cllaiiia, OTBIEKAIONINI BHUMaHHE OT IPE3ECHTALNH;

—  3J10ynoTpeOIsATh OTBICKAIOIMIMMU aHUMAIIMOHHBIMU 3 ekTamu;

— pacnonarath 00JbIION 00BEM TEKCTa, HAMCAHHBIN MEIKUM HIpU(TOM Ha OJHOM CIIale;

— 0(hOpMIIATH TEKCT B Claiiax pa3IMuHbIMU CTUIISIMH.

Hmozoean konmponvnan paboma
1 cemecmp

Koumponvnasa paooma Nel.
1./lana matpuna npsmelx 3atpat A. HaiiTu n3MeHeHne BEKTOPOB:
A) xoHeuHoro npoaykra AY npu JaHHOM U3MEHEHUU BEKTOpa BajoBOro npoaykra AX;
b) BanoBoro Beimycka AX mpu HE00X0IMMOM U3MEHEHHH BEKTOpa KOHEYHOro npoaykra AH.



03 02)a) 200\ 0) 55
- AX = AY =
04 0,1 100 110

2.BbIicCHUTh, B KaKOM OTHOILIEHUM JOJDKHBI OBITh HAallMOHANbHBIE JOXOJBl TPEX CTpaH st
cOaTaHCUPOBAHHOM TOPrOBIIM, €CIIU 3aJjaHa CTPYKTYPHAsi MaTpHIla TOProBiIn A

03 03 08).
4=/0,6 01 0,1

01 06 0,1
3.1lIBeitnas abprka B TEUCHUE TPEX THEH MPOU3BOIMIA KOCTIOMBI, TUIAIY U KyPCTKU. VI3BECTHBI
00BbEMBI BBITYCKA MPOIYKIIUY 32 TPU JHSI U JCHEKHBIC 3aTpaThl HA MPOU3BOAMCTBO 32 3TH JTHHU:

Jlenn O06beM BITYCKA TPOAYKIIUH (€AUHUIL) 3arpaTtsl  (TBIC.
KocTtromsl [Tnanm Kyptku yei. En)

[TepBsrit 50 10 30 176

Bropoit 35 25 20 168

Tperuit 40 20 30 184

Haiitu ce6ecTOMMOCTh €IMHUIIBI TPOTYKITUN KaXKIOTO BU/IA.

4. BcraButh B mabioH «YMmHOxkeHue Marpull B Excel» HeoOxonumele MmaTemaTuyecKue
BBIPa)KEHUS U CJIOBA.

e Baenurte MaTpuiibl pasmMepom n x m u m x k.

e Omnpenenute MecTo 17 OJ10Ka pe3ynbTaTa yMHOKEHHSI MAaTPHI] pa3MepOM .
3anmcath B IEPBYIO STUYCHKY O10Ka (DyHKIIHIO (IMama3oH MaTpUUbI A}
AMANAa30H MaTpuinbl B).

e Brigenure 6110k pazmepom

o IlepeiiTu B pexuM peaakTUPOBAHUS (KJ‘IaBI/II_Ha );

e Haxars knaBuim

Konmponvnaa paboma Ne 2.

3aodaua 1. N3nepxxu y (B py0.) Ha U3TOTOBJICHHUE MAPTUU JIETATICH OMPEACIISIIOTCS O
dopmyne y=ax+b , rae x- o0bem naptuu. i mepBoro BapuaHTa TEXHOJIOTHYECKOTO Mpolecca
y=1,45x+20. Jlnis BTOpOrO BapuaHTa U3BeCTHO, 4TO y=157,5 (py0) mpu x=100(met) b 1==452065
(py6) mpu x=300(zet). IIpoBecTu olLileHKY JBYX BapMaHTOB TEXHOJIOIMYECKOI0O Mpoliecca U
HalTH ce0eCTOMMOCTb MPOIYKIUH 111 000UX BapuaHTOB Ipu Xx=200(1er).

3aoaua 2. IToctpoiite npsimbie [;: 2x-y-1=0; [>: y=3x+2. Haligute yroa Mexxay npsIMbIMU.

3aoaua 3. Hanumure kaHOHUYECKOE ypaBHEHHE npsiMoit PO, ypaBHeHHE MII0cKocTU ABP,
yros Mmexnay npsmoit PO u miiockocTsro ABP.

A(l; 2;2), B(0; 4, -4), P(3; 1; 2)

3aodaua 4. IlocTpoiiTe KpUBbIE:
2 2 2 2

oV 4 _32:9;X7+y7_1x7_7_1 =9x; r =3sin
(x)(y)259 0 a5y =9y v

Koumponvnasa paooma Ne 3.

1. HaiiTn yka3zaHHbIE PEIEIIBI.
2 3
. +3x-10 . Sx"=3x+1
YR o e L P SR e LA
=2 x—2 o D+ 3x" +4x
2. Ha cymmy 10 TbIC. p. HenmpepbIBHO HAYUCIIAIOT IPOLIEHTHI 110 cTaBke 8% rogoBbix. Onpenenure
HapalleHHYI0 cymMMYy depes 3,5 roza.



3. Jlns kaxmo# ykazaHHOW (DYHKIIMM HAMTH TOYKU pa3pbiBa M UCCIICIOBATH UX XapaKTep.

_x+2
Y xX+5

2 cemecmp
Koumponvnasa paooma Ne 1.
1.OyHkIUsS TOTpeOICHUsT HEKOTOPOM CTPaHbl MMEET BUJT C(x)=15+0,25x+0,36x*3. Haiiltu
MpeIeTbHYIO0 CKIIOHHOCTh K TOTPEOJICHUIO, €CITU HAIIMOHAIBHBIN JI0XO/ COCTABIIsICT 27 JIeH. eI

2.UccnenoBath GyHKIHIO MeTonaMu Au(QepeHIInanbHOr0 UCUUCICHHS U TIOCTPOUTh TpaduK.

3
X

—.
(x+1)

3. BoumuTe HeAOCTAONIME CUMBOJIBI M CJIOBA B aJITOPUTM ITOCTPOEHMsI rpaduKa JINHEHHON
byHKIMN: y=5X-2

y:

1. Co3nmaem TabIUUKy
2. B saueiiky ¢ nepBpIM 3HaU€HUEM Yy BBenleM dopmyny: =5*__ -2. B apyryto sueiiky popmyny
MO’KHO BBECTH aHAJOTrM4HO (M3MeHUB D4 Ha DS) min ucnonp3oBaTh Mapkep aBTo3anojaHeHus. B
UTOT€ Mbl OJYYUM TaOIHUKY:

D E

A B C

X v
-5 =27
5 23

1
2
3

3. Coznaem rpaduk.
Boi6upaem: BCTABKA — >
Haxxumaem

Konmponvnaa paboma Ne 2.

1. UmeroTcs cnepyronie JaHHbIE O IEPEMEHHBIX X U y. [Ipeanonaras, 4to Mexny x U 'y
CYILIECTBYET JIMHEHHas 3aBUCHUMOCTb, HAWTU SMIOUpHUYECKyr0 (opmyny y=ax+b wmerogom
HaVMEHBIINUX KBaJpPaToOB

X- 11eHa Ha TOBAap, Y — YPOBEHb MPOAAXK.

Xi 3,0 4,0 5,0 6,0 7,0
Vi 200 160 120 90 80
2. Jlama ¢ymkums Z=F0:3) u gse Toukn Aleivedu Ble:), Z=xC+xv 4yt

A(1;2),B(1,02;1,96)

Tpebyercs: 1) BBIMMCIUTD 3HAUEHHE 7/ B TOUKE B; 2) BBIYUCIUTD NPUOIMIKEHHOE 3HAaUCHUE
Z, QyHKUMH B TOuKe B, HCXOJs M3 3HAYCHHUS 7o BYHKIHH B TOUKe A M 3aMEHMB MPHUpALICHHE
GyHKIMM TIpH 1epexoe OoT Touku A K Touke B auddepeHunanomM; 3) OLEHUTh B MPOIEHTAX
OTHOCHUTEJIbHYIO TOTPELIHOCTh, MOJYYAIOUIyIOCs MpH 3aMeHe MpHpamieHus QyHKoun eé
nuddepenmanom; 4) COCTaBUTh ypaBHEHHE KAacaTeIbHOM INIOCKOCTH K MoBepXHOcTH Z = [{x: )
B Touke C(X0,Y0,20); 5) IMHEApU30BaTh JaHHYIO (DYHKIMIO B OKPECTHOCTH TOUKH 4.


http://krivaksin.ru/wp-content/uploads/2014/02/excel_gr_1.png
http://krivaksin.ru/wp-content/uploads/2014/02/excel_gr_2.png

Konmponvnaa pavoma Ne 3.

1.HaiiTu HeonpeneneHHbIe HHTETPAJIBL.

2 sin x
a) [N |dx: 6) [———ax
\/; 1+3cosx
2.0npenenuth 00BEM BBHIMYCKAa MPOAYKIMU 3a TEPBBIE ISTh YacoB pabOThl MpU
npousBoauTenbHOCTH f(t)=1 1,3 %417 rhe t — BpeMsl B yacax.

3. OyHKIMM cripoca U MPEJIOKEHHS] UMEIOT BU/T

y=25—2p+3d—p’ x=15—p+4@
dt dt

. Haiitu 3aBUCHMOCTbh PaBHOBECHOM 1IEHBI OT BPEMEHU, €CJIU B Ha4aJIbHbII MOMEHT BpEMEHU p=9.

3 cemecmp
Konumponvnaa paboma Ne 1.

1. B xokkeiiHOM MaTue BcTpeydaroTcs J1Be KOMaH/bl. B nepBoil komanie — 9 uenoBex
CTapLIEro BO3pAcTa U 2 4YEJIOBEKA CPEIHEr0, BO BTOpo — 4 crapiero u 7 cpennero. CiaydyaiiHbIM
0o0pa3oM BBIOpaH OAMH 4YEJOBEK, OH OKa3aJicsi crapmero Bo3pacra. ONpenesinTh BEPOSTHOCTD
TOT'0, YTO OH U3 BTOPOW KOMaH/bI?

2. JIBa craHka paboTarOT HE3aBUCUMO JPYT OT Apyra. BeposTHOCTB TOT0, YTO MEPBBHIit
CTaHOK B TEUEHHUE CMEHBI BBIMJET U3 CTposi, paBHa 0,35, M1 BTOPOro CTaHKa 3Ta BEPOATHOCTD
paBHa 0,1. HaiiTu BeposiTHOCTb TOTO, UTO B TEUEHUE CMEHBI BBIIIET U3 CTPOSI EPBBIN MIIU BTOPOU
CTaHOK.

3. B rpynne cnoprcMeHnoB 20 JIBKHUKOB, 6 O€TyHOB M 4 Belocumieaucta. BeposTHOCTD
BBIMOJIHUTh KBAIM(UKALMOHHYIO HOpMY s JjbbkHuka — 0,8, mma Geryma — 0,9, g
Benocuneaucra — 0,7. Haynauy BeIOpaHHBIM CIOPTCMEH BBINOJIHWI HOpMy. HaliTu BeposiTHOCTH
TOT'0, YTO ITOT CHOPTCMEH — JIBDKHHUK.

Konmponvnas pavoma Ne 2
1.ITocTtpouTs MHOTOYTOJBHUK pacrpeneneHus. [1ocTpouTs WHTErpaibHYI0 (PYHKIIUIO

pacnpenenenus. Haiitu marematndeckoe oxumanue M (X ), JTUCTIEPCUIO D(X ) U cpenHee
KBaJPaTUYECKOE OTKIOHEHHE o, , €CIIM 3aKOH PACHpPENeNICHUs ClydaiiHON Beln4uHbl X 3aJaH

TaOJIMLIEH:

X; 1 4 5 6 8
2 0,2 0,1 0,1 0,3 0,3

2.HempepbiBHass cinyyaiiHas BeJMYMHA 3a/aHa MHTerpagbHOoW  ¢GyHKuued (dyHKuei

0 npu x=<0,

64 , 7
F(x)=<— npu 0<x<—,
W =139% 7P =3

1 npu x>Z

g v 8

pacnpenenenus) F(x).



Haiinure matematnueckoe oxxunanne M(X), nucriepcuro D(X) u cpegHee KBapaTHIecKoe
oTkJI0oHeHHE 6(X) ciaydyallHON BETUYUHBI X.

3.3a1aHbl MAaTEMATUYECKOE OKUJAHUE a U CPEAHEE KBAAPAaTUUECKOE OTKIOHEHNE ¢ HOPMaJIbHO
pacrpeziesieHHOM ciydaiiHoi BenuyuHbl X . HaliTu: BeposTHOCTh TOrO, UTO X MPUMET 3HaYCHHE,

npuHaTexamee unTepsany (o;f).
a=15,0=2,a=9, g=19.
Konmponvnas paboma Ne 3

1.113 renepanabHOM COBOKYITHOCTH M3BJIeYe€HA BBIOOpKA 0Obema n=>50:
x; | 1 |2 |3 | 4
n 1098 |ny

HaiiTu n4, OTHOCUTEIBHYIO YaCTOTY BAPHAHTHI X=3, MOJY BapUAIlMOHHOTO Psijia, BLIOOPOYHOE
Cpe/iHee, CTaHaapT.

2. IIpoBeneHo nATh U3MepeHHit (0€3 cCuCTEMaTHYECKUX OMINOO0K) HEKOTOPOH cirydyaiHOM
BEJIMUYUHBI (B MM) 5, 6,9, 10, 11. HaliTu HecMEIIeHHYI0 TOYEUHYIO OLEHKY MaTeMaTU4YeCKOTO
OKHMJIaHMSI, CMEIIEHHYIO U HeCMEIIEHHYIO OIleHKY aucnepcud. [loctpouts 95% nosepurtenbHbIi
WHTEPBaJ JIJII MAaTEeMaTUUECKOTO OXKHUIaHUSI.

3.Beinucarh CTaTUCTUYECKUM PAJI CAYYAHON BEJIUYUHBl X, VY.

X=0 X=1 X=2 X=3 X=4 ny
V=0 1 1 2
V=1 2 2 1 2 7
V=2 1 3 2 1 1 8
V=3 1 3 2 2 8
n, 4 6 7 5 3 25

Breraucnute CpeaHuc BBI60pO‘lHBIC, AUCTICPCUIO U CPEAHEC KBAAPATHIHOC OTKIIOHCHUC XuY no
JaHHBIM Ta6J'II/II_[bI.

3. CocTtaBuTh ypaBHEHUE NpAMOH perpeccun Y Ha X MO TaHHBIM TaOJIULIbL: 5 —y=r o, (x—%)
x —le T -
GX



Ipuio:xkenue 5

B kaxxziom cemectpe CTYIEHTY IpejiaraeTcsl BIMOIHUTD TPU BUJA MUCbMEHHBIX paboT —
pa3paboTaTh KpOCCBOpJ, TECTOBOE 3a/laHUE Ha YCTAHOBJIEHUE COOTBETCTBUS U CTPYKTYpPHO-
jJoruueckyro cxemy. Kaxaplii u3 TyX pa3fen B ceMecTpe JOJDKEH ObITh MPEACTaBiICH OIHON
pabotoii. Ilpu 3ToM Kaxkngas w3 Tpex paboT JOKHA OXBAaThIBATH MaTepHUal OJHOW TEMbI
BbIOpaHHOTO pa3zena.

BosmoxHO Hanucanue pedeparos.

TemaTuka nucbMEHHBIX 3a1aHui 32 1 cemecTp

Pasnea 1. Jluneiinas aareopa.

1. Buael matpui.

2. JleiicTBus HaJ MaTpUIlaMHU

3. Omnpenenurteny (BUIbI, BEIYUCICHHE)

4. CaoiicTBa onpeaeanTenei

5. Cuctembl IMHEWHBIX aNredpanvyeckux ypaBHEHUH (OCHOBHbIE MOHSATHUS, BUIIBI)

6. MeToapl peleHus CUCTEM JIMHEHHBIX alIreOpandecKuX ypaBHEeHUN

7. Tlpunoxenus CJIAY B s5KOHOMHUKE.

8. BekTopa B nuHelHOM npocTpaHcTse R? (reomeTpudeckoe n3obpaskeHue, onepaluy Hajl

BEKTOpPaMH).

9. Onepauuu HajJ BEKTOpaMH B KOOpJIMHATAX.

10. IlpunosxeHust HENMMHEHHBIX ONEpaIii HaJl BEKTOPaMHU.
11. BekTopHbIE MPOCTPAHCTBA, 0a3UC U PAa3MEPHOCTH JIMHEWHOTO MPOCTPAHCTBA,

12. JIuneiinpie onepaTopbl, COOCTBEHHBIC YHCIIA M COOCTBEHHBIE BEKTOPHI MATPHIIHL.

13. [IpunoxxeHus MaTpUYHOTO aHAJIW3a B IKOHOMHUKE.

14. TIpumeHeHNe NPUKIAAHBIX TPOrPaMM MPH PEIICHUH 337124 JUHEHHOMN anreOphl.

Pa3nes 2. AnanuTuyeckasi reomeTpust

1. Meroa KOOpAMHAT HA INIOCKOCTH U TPOCTPAHCTBE

2. TlpsimMas Ha TIOCKOCTH (ypaBHEHUS MPSIMOM, B3aUMHOE PACIOJI0KEHUE MPSMBIX).

3. IInockocth (YpaBHEHUS IIIOCKOCTH, B3aMMHOE PACIOI0KEHNE TNIOCKOCTEMH).

4. TlpsiMas ¥ MJIOCKOCTh B IPOCTpPaHCTBE (YpaBHEHUS MPSAMOM B MPOCTPAHCTBE, B3aUMHOE

PacToI0KEeHUE MPSMBIX, TPIMOH U MIOCKOCTH).
5. KpuBsle BTOpOro nopsika.
6.3aMeuaTenbHbIE KPUBBIE.
7.11oBEpXHOCTH BTOPOIO MOPSAKA
8.IIpunoxeHust MIOBEpXHOCTEN 2 mopsiiKa.
9.IlpumnoskeHusi KpUBBIX BTOPOTO MOPSIIKA.
10. ITpumeHeHne NpUKIaAHBIX TPOTpaMM JJIs PEIICHUS 33]1a4 AaHAIUTUYECKOW F€OMETPUN

Pa3nen 3. BBeienne B MaTeMaTH4eCKHil aHAJIN3

1. MHOkecCTBa U ONepaly HaJl HUMHA

2. @yHKIUYU U UX CBOWCTBA

3. IIpenenbl U UX BBIYUCIICHHE.

4. TlpenenbHbI aHANINW3 B 9KOHOMHUKE.

5. HernpepbIBHOCTB 1 TOUKH pa3pbIBa

6. [IpuMeHeHne NPUKIIaJHBIX IPOTpaMM ISl pELIEHUs 3a/1a4 MaTEMAaTUYECKOTIO aHaIu3a.

TemaTnka nucbMEHHBIX 32/1aHUII 32 2 cemecTp
Paszpen 1. ludpepenuuaibHoe ucuuciaeHne GyHKuuii 01HOM nepeMeHHOM

1. TlpousBoaHast yHKIUU OJHOM MepeMEeHHON
2. JuddepeHunan u ero reoMETPUIECKUNA CMBICIT.
3. OcHoBHbIe TeopeMbl UG PepeHIINaTbHOTO HCUNCICHHUS.



4.
5.
6

®opwmyna Teitnopa u Maknopena

[Ipuiio>xeHus MPOU3BOIHBIX B IKOHOMUKE.

[IpuMeHeHMe NpPUKIAAHBIX MporpaMM JUlsl peleHus 3ajnad AuddepeHunnanbHOro
MCUUCIIEHUS! PYHKIUI OAHOM epeMeHHOH.

Paznen 2. {udPepenunanbroe ucuncieHne GyHKIUil HECKOJIbKHUX MepeMEHHbIX

1. OyHKIUSA HECKONBKUX TEpEeMEHHBIX ( OmpeaeNieHue, CrocoObl 3aaHus, JIMHUU U
MOBEPXHOCTU YPOBHS).

2. YacTHbIe MPOU3BOIHBIC U UX BBHIYHCIICHUE.

3.Ilonueril nuddepeHiua.

4. DKcTpeMyMbl (QYHKIIUN HECKOJIBKUX MEPEMEHHBIX.

5. IlpousBoaHas no HanpasieHuo U quddepeHiman

6. [Tpunoxkenus QyHKIUN HECKOIBKUX TIEPEMEHHBIX.

7. llpumeHeHHe NPUKIAAHBIX TMPOrpaMM JJs pemeHus 3anad auddepeHnaibHoro
UCYHCTICHUS (PYHKIIMIA HECKOIBKUX MTEPEMECHHBIX.

Paznen 3. UnTerpajibHoe HcUMCIeHHE

NN R LD =

[lepBooOpasHasi 1 HEOTpPeIeICHHBI HHTETPa

OnpeneneHHbl HHTErpal.

[TpunoxeHus onpeneneHHoro HHTerpaa.

Huddepenunanbubie ypaBHeHU (IIOHATHE, KJIacCU(UKALS, METO/Ibl PEIIECHU)

[Tpunoxenus qudepeHnnanbHbIX ypaBHEHUI.

YucnoBsle psibl.

CreneHHbIC PSIBIL.

[IpuMeHeHMe MPUKIAIHBIX IPOrPaMM JIJIs PELICHHUs 3a/1a4 MaTeMaTHYEeCKOTro aHaIn3a.
TemaTHKa NMUCbMEHHBIX 3aaHuii 32 3 ceMecTp

Pa3znea 1. «jeMeHTBHI JMCKPETHON MATEMATUKID)
1. DnemMeHTbl TEOPUH MHOXKECTB.
2. DneMeHTHI Teopuu rpados.
3. OnTumusanus Ha rpadax.
4. DneMeHThl KOMOMHATOPHOTO aHAJIN3a
Pa3nea 2. Teopusi BeposiTHOCTEH.

NNk wh =

el NS

5.
6.
7.
8
9.
10.
11.

Cayuaiinvie coovimus

Hcroprst BOSHUKHOBEHUSI TEOPUH BEPOSATHOCTEN
CayyaiiHble COOBITHS U UX KIIacCU(UKALUS.
Onepanuu Haja cIy4alHBIMU COOBITUSMU
Kiaccuueckoe onpeneneHue BEpOsSTHOCTH .
TeopeMsl CII0KEHUS U YMHOKEHHUSI BEPOSATHOCTEN.
dopmyia nonHoi BeposaTHOCTH U hopmyna baifeca.
Cxema MOBTOPHBIX UCIIBITAHUH.

Chyuaiinvie éenuuunsl
JluckpeTrHas ciaydaiiHasi BEJIMYMHA U CITIOCOOBI €€ 3aaHus
HenpepbiBHas citydaiiHas BETUYMHA U CIIOCOOBI €€ 3aJaHHs.
Psan u pyHkuus pacnpenenenus BEpOITHOCTEH.
OCHOBHBIE YHCJIOBBIE XapaKTEPUCTHKH CIyYalHBIX BEIMYMH (MaTeMaTHYeCKoe
OKUJIaHHE, JUCTIEPCHs)
JIOTIOJIHUTENBHBIE YHCIIOBBIE XApAaKTEPUCTHKU CIY4YalHBIX BEJIMYMH CIIy4alHBIX
BEJINYMH.
OCHOBHBIE 3aKOHBI paclpeAeIeHus AUCKPETHBIX CIIy4allHbIX BEJIUYNH
OCHOBHBIE 3aKOHBI PACTIPEEICHUS HENPEPBIBHBIX CIIyYalHbBIX BEJITUYMH.
3aKOHBI paclpeleleHNs] IBYMEPHOM ClIy4yaliHOW BETUYHHBI
UucnoBble XapaKTEPUCTUKN CUCTEMBI JIBYX CIY4aiHBIX BEJTUYMH.
3aKoH OOJIBIIMX YUCET.
CrnyyaitHble Ipoecchl U UX KJIacCU(pUKaLUS.



12. Ilenn MapkoBa

13. [oToku ciy4yaiHBIX BETMYMH U X KIACCUPUKAIIHSL.
14. Cny4aiiHble NpOLECCHI

Pa3zjnen 3. MatemaTnuyeckasi CTAaTUCTHKA

I'enepanbHasi COBOKYIHOCTH U BBIOOPKA
CrartucTuueckoe OlEeHUBAaHHE.

Krnaccudukanus cTaTHCTUYECKUX METO/I0B
[IpoBepka CTaTUCTUUECKUX TUIIOTE3
KoppensimonHo-perpecCHOHHbIN aHaIu3.
MareMarruueckasi CTAaTUCTHKA U €€ POJb B YdKOHOMHUKE

S e e

TpeGoBaHus K BHINOJIHEHHIO 32/1aHUSI HA COCTaBJIEHHE KPOCCBOpAa

[Tpu cocTaBiieHUU KPOCCBOPIOB HEOOXOAMMO IPUIEPKUBATHCS TPUHIIUIIOB HATIISITHOCTH U
JOCTYIHOCTH:

- He nomyckaercs Hanuuue "mamiek" (He3arnoTHEHHBIX KJIETOK) B CETKE KPOCCBOP/A;

- He nmomyckarotcs ciayyaiiHble OyKBOCOUETaHUS U MIEPECCUCHNUS;

- 3arafjaHHbIC CJI0BA JOJKHBI OBITh UMEHAMH CYIIECTBUTEILHBIMU B UMEHUTEIHLHOM I1aJ1€Ke
€MHCTBEHHOT'O YHCIIa;

- He momyckarorcst abbpeBuatypsr (JIITY u T.1.), cokpaieHus (IeTaoM U Jap.);

- He pexomenayeTcst 00bI10€ KOJTMYECTBO JIBYXOYKBEHHBIX CIIOB.

TpeboBanus k 0popMIIeHHI0O KPOCCBOP/A:

- Ha xaxxom nucte qomxkHa ObITh (pamMuiust aBTOpa, a TAKXKE Ha3BaHUE TAaHHOTO KPOCCBOpP/a MO
BbIOpaHHOM TeMe.

- PucyHox kpoccBop/ia JOKEH OBbITh YETKHUM;

- CeTKH BCeX KPOCCBOPIOB JIOJIKHBI OBITH BBIMIOJTHEHEI B IBYX YK3EMILISAPaX:

1-it 5K3. — TONBKO ¢ HUppamMu NO3ULHUHA.

2-11 9K3. — ¢ 3aM0JIHCHHBIMH CJIOBAMU;

OTBeThI IpeIHa3HAYEHBI JJIs1 IPOBEPKH MPABUIBHOCTU PELICHHS KPOCCBOpAA

Ogopmnenue omeemos Ha KPOCCEOPObL:

- JI7s1 TUTIOBBIX KPOCCBOPAOB U YaHHBOPAOB: Ha OTAEIbHOM JIUCTE;

- J171s1 ckaHAMHABCKUX KPOCCBOP/IOB: TOJIBKO 3aIIOJIHEHHAS CETKa;

TpeGoBaHus K BHINOJTHEHHIO 33/1aHUS HA BOCCTAHOBJIEHHE COOTBETCTBHS

K 3amaHusM JaHHOTO THIIA OTHOCATCS 3aJjaHMs HA BOCCTAHOBIIEHUE COOTBETCTBUS MEXY
AJIEMEHTaMH JIBYX CIHCKOB, mopsaka psiia. CocTOMT M3 JBYX TIPYHI 3JIEMEHTOB M UETKOMN
(OopMYITHPOBKH KpUTEPUS BBIOOPA COOTBETCTBUS MEXKIY HUMH.
1.CooTBeTcTBUE ycTaHaBIuBaeTcss Mo mnpuHIumy 1:1 (ogHOMY 3JI€MEHTYy MNepBOW TPYIIIbI
COOTBETCTBYET TOJBKO OJMH 3JIEMEHT BTOPOM rpymmbl) win 1:M (omHOMY 3J€MEHTy NepBOi
TPYIIBI COOTBETCTBYET M 371EMEHTOB BTOPOM I'PYIIIbI).
2.BHyTpH Ka)KJ0i TPYIIIBI 2JIEMEHTHI JOJKHBI OBITH OJTHOPOIHBIMHU.
3.KonnuecTBo 371€MEHTOB BO BTOPOM IPYIIIIE TOJKHO MPEBBIIATE KOJIMYECTBO 3JIEMEHTOB ITEPBOM
rpymnmsl, HO He Oojee yeM B 1,5 pa3za. MakcUMaiabHO JIOMYCTUMOE KOJMYECTBO 3JEMEHTOB BO
BTOPOU TIpyIIe He NOJKHO npeBbimarsk 10. KoaudyecTBo 371€MEHTOB B MEPBOW TPYIIIE JTOIKHO
OBITH HE MEHEE YeThIPEX.
4.ConepkaHrue BONPOCOB JOJKHO OBITh OPUEHTHUPOBAHO Ha MOJIYYEHHE OT TECTHPYEMOIo
OJIHO3HAYHOI'O 3aKJIFOUEHHUSI.
5.0cHOBHBIE TEPMHUHBI TECTOBOTO 3a/IaHUS JOKHBI ObITh SIBHO U SICHO ONPE/IEIICHBI.
6.TecroBble 3a1aHUs TOJDKHBI OBITH NMparMaTHYECKH KOPPEKTHBIMH M PACCUUTAHBI HA OLIEHKY
YPOBHSI Y4EOHBIX JOCTH)KEHUU 10 BEIOpAHHOI TeMe.
7. TecroBble 3a/1aHus TOJKHBI (POPMYITUPOBATHCS B BUAE CBEPHYTHIX KPATKUX CY)KJICHHH.



8.B comeprkaHMM TECTOBOTO 3a/JaHMs OMPEICSISIONNN MPU3HAK TOJDKEH ObITh HEOOXOIUMBIM U
JTOCTATOYHEIM.
9.Hanmnuue apryMeHTHPOBAaHHOTO BBIOOpA OTBETOB K 3aJJaHUSM Ha YCTAHOBJICHHE COOTBETCTBHUS.

TpeoOoBaHusi K 0(p)OPMIICHUIO 32JaHHSI HA BOCCTAHOBJIEHHE COOTBETCTBUS

1.Ha nucre momkHa OBITH (haMIITHS aBTOPA, a TAK)KE HA3BAHKE 3a/IaHUs TI0 BEIOpAaHHOM TeMe.
2. ®opma TpeiCTaBICHUS 3aJaHUi Ha BOCCTAHOBJICHHE COOTBETCTBUS:

WNuctpykuus: CooTHecUTe HanmucanHoe B cTononax 1 u 2.

Bomnpoc:
Bapuants! oTBeTa!
Cronber 1 Cronbern 2
A 1
B 2
C 3
D 4
5
6

OtBer: A.3. b.2. C.5. D. 1,4,6
3.Ilpu KOHCTPYMPOBAaHMHM TECTOBBIX CUTYallMii MOXHO HPHUMEHSATh paziauuHble (HOPMBI HX
npencTaBieHus ( PHUCYHKH, TpadUKH, CXEMbI) C LENbI0 PAlMOHAIBHOTO IPEIbSIBICHUS
coJiepKaHusl yueOHOro MaTepuaia.
OO0mue Tpe6oBaHus K 0(pOPMIIEHHI0 3aJaHUSl K COCTABJIEHHI0 CTPYKTYPHO-JIOTHYECKHX
cxeM (CJIC) u cpaBHMTEIBHBIX TA0JIMIX
1.Pabora nomkHa OBITH IpecTaBieHa Ha Oymare ¢popmara A4 B me4aTHOM (KOMIIBIOTEPHOM ) WIIH
PYKOIMCHOM BapHaHTe.
2. Cxema (Tabnuua) AODKHA OBITH JOCTATOYHO MPOCTOM, JAKOHUYHON U IMOMEIAThCs Ha OJHON
CTpaHHUIIE.
3.ABTOQUTYpBl JTOJKHBI OBITH 3CTETHYECKH IpPaBHIbHO OGOpMIEHBI (BHUI, pa3Mep, IBET,
pacrioyio’keHNe Ha JIUCTE).
3. Cxema (Tabnuia) AoiKHA OBITh HATJISAHOM, JJII YE€Tr0 MOKHO HCIOJIb30BAaTh CHMBOJIHI,
rpaduyeckuii MaTepua, BETOBbIE OTTEHKH.
TpeOoBaHusi K BBINMOJHEHHIO 33/IaHUSI HA COCTaBJIEHHE CTPYKTYPHO-JOTHYECKHX CXeM
(CJIC)
1.CtpykTypHO-TOTHUYEcKas cxeMa (TaliuIa) JoJKHA COACpPKaTh KIIIOUEBBIC MOHSTHS, (Dpasbl,
(bOpMyITBI, WILTIOCTPAIMH, PACTIOIOKEHHBIE B ONPEIEIIEHHON JIOTHIECKOH TOCIIeI0BATEIbHOCTH,
MO3BOJISIONIEH MPEICTaBUTh N3y4aeMblii 00bEKT M0 BEIOPAHHOM TEME B IIEJIOCTHOM BHUJIE.
2. B KauecTBe AIIEMEHTOB CXEMBI JJOJDKHBI OBITh BBIIETICHBI OCHOBHBIE U JIOCTATOYHBIE MTOHATHUS
10 TEME.
3. DneMeHThI cXeMbl (TOHSTHS) JOJKHBI OBITh PAaCIONIOKEHBI TaK, YTOOBI ObLiIa SICHA UX UepapXus
(HampuMep, POJOBbIE U BHUJIOBBIE MOHATH, OOIIME U KOHKPETHBIE - B IIEHTpE, Ha Mepu(epun -
BCIIOMOTaTEIIbHBIE).
3. DneMeHTaMu CXeMbl MOTYT OBITh:
— nH(pOpMaIMOHHBIE OJIOKH, COEIMHEHHBIE CTPEITKAMH MJTH BEBIHOCKaMH, TEKCTOBBIMH CBSI3KAMU;
— CTOJIOIBI M CTPOKM, Ha MEPECEYCHUU KOTOPHIX B sSUElKe CKOHIIEHTpUpOBaHa HMHpopMarus,
CTPOKH U CTOJIOLBI 0053aTENbHO UMEIOT Ha3BaHUs (XapaKTEPUCTUKH).
TpeOoBaHus K BHINOJTHEHHIO 32aHUS HA COCTABJIEHHE CPABHUTEIbHBIX TA0IMI]

1. Pa3nenuthb TeKCT BHIOpAaHHON TEMbl  Ha OCHOBHBIE CMBICIIOBBIE YACTH,
B neBoii wactu Tabauubl cPopMynIupoBaTh Ha3BaHMUS IYHKTOB, B IPaBYIO YacTh  TaOJMIIbI
BIIUCATh WHPOPMAINIO, KOTOpas pPacCKPHIBACT ITyHKTHI JICBOW YaCTH.
2.B Tabnuiy BHOCHTH HanOoJiee CYIIECTBEHHBIE OJOXKEHNUS U3y4aeMOro MaTepuana,
MIOCJIEIOBATEIBHO M KPATKO M3J1arasi X CyTh CBOMMH CIIOBAMHU WJIM B BUJIC IIUTAT.



3 Bxurouats B TabIUIly HE TOJIBKO OCHOBHBIE MOJIOKEHHUS, HO U 00OCHOBBIBAIOIIUE UX BBIBOJIBI,
KOHKpPETHBIE (QaKThl ¥ IPUMEpHI (0e3 MoAPOOHOT0 OMUCAHUS).
TEMBI ona peghepamos

1 cemectp
9. IlpumeHeHue METOAO0B JTUHEHHON anreOpbl B SKOHOMHUKE.
10. PemnieHne 3KOHOMUYECKUX 3a/1a4 METOIaMU JTMHEHHOU anreOphl.
11. JIuueiinas OajaHCOBask MOJEIb.
12. Pemenue 6anaHCOBBIX YPaBHEHHI C TIOMOIIbIO OOPAaTHON MaTpPHUIIBL.
13. 3apoxaeHue, CTAaHOBJICHHE U PA3BUTHE JIMHCHHON anreOphl.
14. Ucnonb3oBaHue MATPUIl B SKOHOMUKE.
15. [IononHUTENBHBIE METOBI pacyeTa ONpPEACIIUTENEH BBICIINX ITOPSIKOB.
16. IIpumenenne Ms Excel npu pemennu 3ai1a4 TMHEHHON anreOpbl
9. Ilpumenenue Ms Excel npu pemieHuu 3a1a4 aHATUTUYECKONH T€OMETPHUU.
10. JluneiiHble U HEIMHEWHBIE 3aBUCUMOCTH B SKOHOMUKE.
11. IlpumeHeHne METOAOB aHAIMTUYECKOW T'€OMETPUHU K MCCIIENOBAHHUIO MPHUKIAJHBIX 3a7a4 B
HKOHOMUYECKOH 00J1acTu.

2 cemecTp
10. HccnenoBaHue NTMHAMHKH CpeacTBaMu AuddepeHInanbHOr0 UCUUCIICHHS.
11. HccnenoBanue GyHKIMHN cpeacTBamMu qudHepeHInanTbHOr0 HCUUCIICHUS.
12. Amnanm3 3a7a4 ¢ HCIOIb30BAHUEM IPpahUIECKOTO METO/IA.
13. Pemenne 5KOHOMHYECKHX 3324 C TIOMOIIIBIO MPOU3BOIHOM.
14. CBs3p MaTEMaTUYECKOTO aHAIN3a M MH()OPMATHKH.
15. ®yHKuu cnpoca u npeioKeHus. DNacTUIHOCTh. [Ipumeps! 3a1ay.
16. IlpenenbHbiil aHaN3. @yHKIUSA NOTPEOIEHUS U COEPEKEHMUS.
17. TlpenenbHblif aHanu3. 3aa4u O MAKCUMHU3AIMH JOX0/1a 1 MUHUMU3AIUH U3JIEPIKEK.
18. IlpownsBojHas B IpUOIMKEHHBIX BBIYUCICHUSX.
11. HccnenoBaHne AMHAMHMKY CPEACTBAMHM MHTEIPAIbHOIO UCUUCIEHUS.
12.  IlpakTuueckoe NpuMEHEHHE UHTErPaIbHOIO UCUUCICHHUS.
13.  IlpakTHueckoe NpUMEHEHHUE PAIOB.
14. IlpunoxxeHue onpeneIeHHOro HHTerpaa.
15. ®yHKINMM HECKOJIBKMX NIEPEMEHHBIX B Y)KOHOMHUKE.
16. Anmnapat nuddepeHnuanbHbIX YpaBHEHUH IEPBOTO MOPSIKA.
17. PemeHne 3KOHOMHUYECKHUX 3a/1a4 C TOMOLIBIO ONPEAEIEHHOTO HHTErpaIa.
18. PemieHne 5KOHOMHUYECKHUX 3a/1a4 C TOMOIIBI0 HEOTIPEAEIEHHOTO HHTErpaa.
19. PemeHne 5KOHOMHUYECKHUX 3a/1a4 C MOMOIIBIO JBOMHOIO MHTErpaa.
20. Hcnonb3oBaHuE UHTETPAJIOB B 3KOHOMHUYECKHX pacyerax. [Ipumepsl 3a7au.
21. Ilpumenenue Ms Excel npu periennu 3a1a4 MaTeMaTHYECKOTO aHAIN3A.

3 cemecTp
Hctopus pa3BUTHS MaTeMaTHYECKOM CTaTUCTUKU. bromeTpusi.
IIpumeHenue cxemsl bepnyium.
3aKOHBI pacIpeaesIeHNs] TUCKPETHON CIIy4allHON BEJIMYMHBI B SKOHOMUKE.
3aKOHBI pacHpe/IeNeHNs] HEIPEPBIBHOW CIIy4aliHOM BEJINYMHBI B DKOHOMUKE.
BeposTHOCTHBI CMBICH MAaTeMaTUYeCKOro oxugaHus. CBOWCTBA MaTEMATHYECKOIO
0’KMJIaHMUSL.
6. BnusiHue MHTEHCUBHOCTH peKJIaMbl Ha BBIOOP YEIOBEKOM MPOIYKIUH.

DRk



7. CratucTrdecKue METOIbl aHAIM3a CE30HHBIX KOJIEOAaHU B PA3BUTHH COIUATBLHO-
SKOHOMMYECKHX SIBJICHUM.

8. CBs3b 4aCTOTHI U BEPOSITHOCTH.

o Harnsinnoe mpencraBnenne AaHHBIX. TaOIHIbI, TUarpaMMBl.

10.  IIpuMeHeHHE TMHEHHOCTH OKUJIAHUS U JUCTIEpCUM B cxeMe bepHyiu.

11.  Teopus BepoATHOCTEN B UIpax.

12.  Teopus BeposTHOCTEH U MHGOPMATHKA.

TpeOoBaHusi K BbINOJHEHUIO pedepaTa

1. Henu u 3axaun pedepara.

L]envio paboTHI siBiIAETCST 000OIIEHNE M CHCTEMaTU3allus TEOPETUYECKOro MaTepuala B
paMKax HCCiIeayeMon POOIeMBI.

B nporecce BbinomHEHNs pabOThI pelaroTCs CIEAYIOLINE 3a0ayu:

1. ®opmupoBanue nHHOPMAITMOHHOHN 0a3bI:

® aHaNM3 TOYEK 3PEHMH 3apyOEKHBIX U OTCUECCTBCHHBIX;

® KOHCIEKTHpOBaHHME U pedepupoBaHHE NEPBOMCTOYHUKOB B KayecTBe Oasbl JUIs
CpaBHEHUS, TPOTHUBOMOCTABIICHUSI, 0000IICHUS;

e aHaiu3 U 00OCHOBAHUE CTENEHU U3YYEHHOCTH MCCIIEAYEMON MPOOIEMBI;

® TI0JIrOTOBKA OMOIMOrpaUUecKOTo CIHCKa HCCIISTOBAHUS.

2. ®opMyJINPOBKA aKTyaJIbHOCTH TEMBI:

® OTpa)XCHHE CTENEHH BaXXHOCTH UCCIIEAYeMOI poOIIeMBL;

® BBIBJICHHUE COOTBETCTBUS 3aJlayaM TEOPUM M NPAKTUKH, PELIaeMbIM B HacTOsIIee
BpeMS;

® OmpeieNieHue MeCTa BEHIOPAHHOMW /ISl HCCIIEIOBAHUS TPOOJIEMBI.

3. ®opMyIUpOBKA LEIH U 3a7a4 paObOThI:

® U3JIOKEHHE TOro, KaKOW KOHEYHBIH pe3yapTaT NpPEANoNaraeTcsi IMONIyduTh IPH
IIPOBE/IEHUHN TEOPETHUUECKOTO UCCIIEI0BaHMS;

e uyeTkas GOpPMYJIMPOBKA LEJIN U pa3fielieHHe mpolecca ee JOCTHKEHHsI Ha 3TaIbl;

® BBIBICHHE OCOOEHHOCTEH peleHus 3agad (3adauu - 3TO Te JeHCTBUS, KOTOpHIE
HE00XO0UMO MPEANPUHSATH IS TOCTHKEHUS TOCTABICHHOW B paboTe LIEH).

B pesynbrate HanucaHus peghepama CTyIEHT U3Y4aeT U aHAIM3UPYET HH(POPMALIUOHHYIO
0a3y ¢ LeNbl0 YCTAHOBJIEHUS TEOPETHYECKUX 3aBUCUMOCTEH, (OpMyNIHpyeT MNOHATHHHBIN
ammapar, orpeJeNnseT aKTyaJlbHOCTb, 1IeTIb U 33Ja4i paOOThI.

2. Ctpykrypa pedepara

O0s3aTenbHBIMH COCTABIISIIOIIUME 3JIEMEHTAMU peghepama SBISIIOTCA:

— TUTYJbHBIH JIUCT;

—  COZIepIKaHue;

— BBEJICHHUE;

— paszgen 1 (0630p nuTEpaTyphl);

— paszen 2 (ommcaHWE MPHUMEHSEMBIX METOJOB, HHCTPYMEHTOB, METOJUK, TPOIEIYp B
paMKax TeMbl UCCIIEZIOBAaHUS);

— paszen 3 (aHaJTU3 MPUMEPOB POCCUHCKOTO U 3apyOEeKHOTO OIBITA, OTPAXKAIOLUINX TEMY
WCCJICIOBAHMS).

—  3aKJIIOYEHHE;

— OubnmorpaduyecKuii CIUCOK;

—  TIPWIOKEHHUS.

Conep:xkaHue BKIIIOYAET pa3BEpHYTHIH MepedeHb Bcex yacTel pedepara, CIeayIonHxX 3a
caMHM COJIep>)KaHHEM — BBEJICHHE, HAUMEHOBAHUS pa3zelioB, 3aKitoueHue, oudanorpadpuueckuit
CIHCOK, npuiiokeHust. CoepikaHue BHIHOCUTCS Ha OT/IEIbHYIO CTPAHHUILY.

BBenenne 10KHO coiep)kaTh OOOCHOBAaHWE, apTyMEHTAIMIO W aKTyalbHOCTh TEMBI,
CTETIEHb €€ Pa3pabOTaHHOCTU B TEOPUU M Ha MPAKTHUKE, LIEJb U 331a4u paboTbl. OObeM BBEICHUS



COCTaBIISIET OHY-/Be cTpaHullbl TekcTa (10 % oT obmiero oobema paboThl), BBEICHHUE HE TOTKHO
conmepxkate wumtoctpanuii. [Ipu pabore Ham pedeparoM BBeAeHUE HEOOXOAMMO NHUCATh B
MOCIICAHIOI0 OYEPEib.

OcHoBHast yacTh padoThI, pa3/ieJIeHHAs HAa pa3JIeibl, Pacll0JIOKEHHbIE U IONMEHOBaHHbBIE
COIJIACHO IUJIaHy, apr'yMEHTUPOBAHO U JIOTUYHO PacKpbIBaeT U30paHHYIO TEMY B COOTBETCTBHH C
nocTaBJIeHHOU 11eNbl0. OCHOBHAS 4acTh pabOTHI IOJDKHA COJIEPKATh B 0053aTEIILHOM MOPSAKE:

e 0030p JIUTEpATYPHI IO 3asBICHHON MPOOJIEME U aHATTN3 MPOOIEMATUKH M TOYCK 3PEHUI
no BBIOpaHHON Teme (He MeHee 10 MCTOYHMKOB, BKJIIOYas MOHOrpaduu, ydeOHbIE MOcoOwus,
MePUOIUYECKHUE W3JIaHMs, a TaKKe HE MEHee 5 MCTOYHUKOB He mosnHee 2014 roga BBITYCKA).
CTyneHT JO0JKEH M3JIOKUTh Pe3yabTaThl CBOCH CaMOCTOSATENBHOM pabOThI ¢ JIMTEpaTypol IO
BBIOpaHHOU TeMe B popMe pedepupoBanus. Pegpepuposanue npeononazaem ananus iumepamypvi
no npobneme, m.e. CUCMEMAMUSUPOBAHHOE U3NONACEHUE UYHCUX ONYOIUKOBAHHLIX MHEHUU C
VKazaHuem Ha NepeoOUCMOYHUK U 68 0043amenibHOM nopsadke ¢ COOCMBEHHOU OYeHKOU
U3TLONCEHHO20,

® ONHCaHWE CYNICCTBYIOIIUX B TEOPUHM U TPAKTUKE METOJOB U HHCTPYMEHTOB JIJIS
pelIeHus: paccMaTpUBaeMoO MPOOIeMbl, 0COOEHHOCTH MTPUMEHEHUS UX Ha MTPAKTHKE.

B 3axuiioueHun KpaTtko (GOpMyITUPYIOTCS OCHOBHBIE pe3yJbTaThl pabOTHI MO BCEM €€
paszzenaM. 3akiII0oueHUE He JOJKHO MPEeBBIIATh 1-2 CTpaHUIbl MAITMHOIMCHOTO TEKCTA.

Bubauorpadguyeckuii cMCOK BKIIOYACT BCe MHPOPMALMOHHBIE HCTOYHHUKH, KOTOPBIC
OBUIM HCMOJB30BaHbl MPH HAMHMCAaHUU pedepara, B TOM YHUCIE 3JIEKTpPOHHBbIC. VCTOYHUKH
pacrosararoTcs B CIUCKE B aji)aBUTHOM MOpPSAKE: CHayaja JalTcsd POCCUMCKHE MUCTOYHUKH, a
3areM (MpY HATMYUU) — UHOCTpaHHbIE. Bce MHOCTpaHHbIE HCTOUHUKH MPEACTABISIOTCS HA SI3bIKE
u3nanus. JlJig KaXIO0ro MCTOYHWKA YKA3bIBAIOTCS: (DaMUIMS W MHHULUAIBI aBTOpa (aBTOPOB),
Ha3BaHME, MECTO, roj1 U 00beM u3fanus. CIUCOK AOKEH colepkaTh He MeHee 10 MCTOYHHUKOB.

Ipuioxenus K pabore copepkaT JOMOTHUTEIHHYIO, BCTIOMOTATEIbHYIO U YTOYHSIOIIYIO
uHpopMalMio. DTO MOTyT OBITh JIOKYMEHTHI, TaOMUIBI C OOLIMPHBIM CTATHCTUYECKUM
MaTepuajioM, CIIUCKH, CXeMbl U T.J. Kaxxmoe mpuiiokeHue MOHKHO UMETh CBOW MOPSIKOBBIN
HOMEp M Ha3BaHue. B pedepare 00s3aTeIbHO TOKHBI OBITH CACTAHBI CCHUTKH HA TPUTIOKEHUS.

3. O6bem u opopmiieHne pepepara

O6muit o6vem pedepara 15-20 crpanun (6e3 mpunoxkenuit) (Microsoft Word, mpudt
Times New Roman, pasmep 14, unTepBan «oauHapHseIiiy). OdopmiieHnue pedepara T0KHO
COOTBETCTBOBATh MPHUHATHIM Ha (aKyIbTEeTE METOAMYECKUM YyKa3aHUAM MO0 O(GOPMIICHHUIO
MMCBMEHHBIX paboT. B pedepate 10KHBI OBITH CCBUTKH HA JTUTEPATYpPyY (Hampumep, [2, c.14] unu
[2]). HomyckaroTcst TOJIBKO MOACTPOYHBIE CHOCKH (BBIHECEHHBIE U3 TEKCTa BHU3 CTPAHUIIBI).




Ipuiio:xxkenune 6
IIpakTHyeckne 3a1aHus

1 CEMECTP
INPAKTHYECKOE 3AJIAHUE Nel. JIMHEMHAS AJITEBPA
3anaua 1. Mogenp MexxoTpaciieBoro 0aisaHca.

B tabmuie 1 npuBeaeHs KO3PGUITUEHTH MPSIMBIX 3aTpaT U KOHEYHAS IPOIYKIIHS OTpacieil Ha
MJIAHOBBIN nepuo, yci. Ex.

»  Tabnuya I
Ompacno Hlompeodnenue Koneunuwii
Ilpomviuwinennocms | Cenvckoe npooyKm
X0351CMB0
Ilpouszeoocmeo | llpomviwinennocmo a b t
Cenvckoe c d f
XO351CMB0

Hanu:

A)niaHoBble 00bEMBI BJIOBOM MPOIYKIIMHU OTPACIEH, MEXKOTpacieBbIe IOCTaBKU, YUCTYIO
npuObLIb OTpacieii;

B)HeoOxoauMelii 00beM BaIOBOTO BBIITYCKA Ka)KJ0W OTPACIH, €CIIM KOHEYHOE MOTpedIeHne
HPOAYKIMH CEJIbCKOI0 X035 CTBa yBEIHUUTCS Ha k%, a IPOMBIIIJIEHHOCTH Ha [%.

JlanHble 10 BapyaHTaM IIpe/ICTaBIeHbI B TaOIuUIE 2.

*  Tabnuya 2

Bapuanr | a b c d t f k [

0 0,4 0,25 0,5 0,4 300 200 30 40
1 0,3 0,5 0,5 0,3 200 300 20 30
2 0,5 0,3 0,4 0,5 400 200 30 60
3 0,4 0,4 0,3 0,4 300 400 40 50
4 0,6 0,25 0,4 0,3 400 300 40 40
5 0,3 0,35 0,6 0,5 500 300 30 30
6 0,5 0,45 0,5 0,4 500 400 20 40
7 0,5 0,3 0,3 0,3 300 100 30 40
8 0,6 0,4 0,3 0,5 200 400 40 60
9 0,6 0,25 0,5 0,4 300 300 40 30
10 0,4 0,3 0,5 0,5 400 600 50 40

—_ —_— -

3amayva 2. BersicHUTB, 00pa3yroT Jin BEKTOpsl P, (¢ u I 6a3uc. Ecin 00pa3yroT, pa3nokuTh

—

BEKTOp X IO 3TOMY Oa3ucy.

0 1 1 —2
Lp=|1lq=|0lr=|0|x=| 4
2 1 1 7



5 2 1 13
ap=|1lq=|-1|r= 0}2 2 |
0 3 ~1 7
4 2 = -9
4.p=|1q=| 0 |r= 2}3_ 5
1 -3 1 5
1 0 2 3
5.p=|0q=|1|r=|-1x=|-3
2 1 4 4
0 1 2 3
6.p=|1q=| 2 |r=| 0 || x= 1]
3 -1 -1 8
1 -3 1 -9
7.p=|4]q=| 2 |r=|-1|,x=|-8
1 0 2 -3
3 ~1 -1 3
8.p=|1lq=| 2 |r=| 0 |,x=| 3
0 1 2 ~1
1 -1 0 5
0.p=|0|,q=| 3 |r=|-1],x=|15
5 2 1 0
-1 2 1 -1
0.p=| 2 [ q=[0]r=| 1 [[x=| 7
1 3 -1 —4

3ananmue 3. [Toctpouth PyHIaMEHTATBEHYIO CHCTEMY PEIICHUN U 0011Iee PEIICHHE OHOPOTHOM
CUCTEMBI AIreOpanvdecKiX ypaBHEHUH.



2x,—3x, +x,—4x,=0 X, —2x,+x;,+3x,=0

Lo—x —x,+6x,—11x, =0 2- {—2x, +5x, +6x, —12x, =0
3x,—3x,+2x,=0 5x,+9x, +13x, +9x, =0
(X, +4x, =3x, +4x, =0 2x, +5x, +x, +2x, =0
3.9-3x, —-10x, +7x, - Tx, =04 { x, —x, +3x, =0

—2x, —6x, +4x, -3x, =0 —x,—5x,-2x,+x,=0
2x,=3x, —x,+2x, =0 (4x, —x, +x,+2x, =0
5.92x, +5x,+x,=0 6. 2 x, —4x,+2x,—x, =0
3x, +4x,—x,=0

2x,+3x,—2x,+x, =0

Tx,+6x,+4x, +3x, =0

3x,+5x, +x,+2x, =0
7-2x, +x,+3x,—5x,=0 8.0 x, —4x,+2x,—x,=0
—3x,=5x,+7x,-7x,=0 Tx, +6x,+4x,+3x,=0
Ox, +8x, +7x, +6x, =0 —2x,+4x,-2x,—6x,=0
10. 0 x, +3x,—2x, =0

2x, —3x, +5x;,+4x, =0

9. 03x, +2x,+x,=0

X X, +x+x,=0
INPAKTUYECKOE 3AJTAHHUE Ne2. AHAJIMTUYECKASA 'EOMETPUSA

3agaya 1. 3akoHBI cipoca U NMPEAJIOKEHUS HA HEKOTOPBIN TOBAp ONPEAEIAIOTCS yPaBHEHUSMU

p=ax+b u g=cx+d.HaliTu TOUKy pbIHOYHOTO PaBHOBECHSI M MOCTPOUTH JIMHUU. HailTu Touky

paBHOBECHsI TIOCJIE BBEJIEHHUs Hajora, paBHoro f. HailiTm yBennyeHue LIEHBI M YMEHBIICHHE
ABHOBECHOT'0 00beMa MPOJIaK.

BapHaHT a b c d f
1 -2 12 1 3 3
2 -2/3 6 2/3 2 2
3 -1 4 0,5 1 3
4 -2 250 1 100 4
5 -0,5 45 0,5 5 3
6 -1 100 3 20 2
7 -2 150 4 30 2
8 -1/4 34/4 1/6 38/6 1
9 -3/2 36/2 3/5 48/5 5
10 -0,1 0,8 2/3 713 5

3apaua 2. Jlanel koopauHatsl Touek A(x,¥,.7), B(%,,.2,), C(%5,¥5.25), D(%,,4.24).

Haiitn:

1) HaiiTu AnmuHy pebpa AB ;

2) ypaBHEHHE TUIOCKOCTH, MpOoXoasieil yepe3 Touku A, B u C;

3) ypaBHEHHE BbICOTHI OMYLIEHHON U3 Touku D Ha minockocts ABC;
4) mnomanas rpanu ABC

5) o6bem nupamuslt ABCD

1. A(2;3;2), B(4-1;-2), C(6;3;-2), D(-5;—4;8).



2. A(3;1:4), B(-16:1), C(-L1;6), D(0;4;-1)
3. A(0;7;1), B(4;1;5), C(4:6;3), D(3;9;8).

4. A(1;0;2), B(2:11), C(-12;0), D(-2;—-L-1).
5. A(-121), B(,0;2), C(2;-13), D(1;1;0).
6. A(2,1,1) ( 1;2;—1), C(l;O;—Z), D(3;—1;2).
7. A(2;0;3), B(-13;2), C(3;2;0), D(-2;L1).
8. A(5:1,0), B(;54), C(2;-1;0), D(2:4;7).

9. A(3;-1;3), B(4:5:-2), C(2:7:1), D(2:3;5).
10. A( ) (4;—1;2), C(S;l;—S), D(3;2;6).
3anaua 3.

[TocTpouTh MUHMK. YKa3aTh 3JIEMEHTBI KPUBBIX.

1. a) 3x*+8y?=24; 6) 3x2-8y*=-24; B) 3x’=-y; I) (x-4)*+(y+1)*=24;
n) 2x> +3y+12x—6y+21=0.

2. a) 5x249y*=45; 6) 5x>-9y*=-45; B) 5x’=-9y; 1) (x-5)*+(y+2)*=45;
1) 9x* —4y* +54x+8y+41=0.

3. a) 2x’49y>=18; 6) 2x%-9y*=18; B) 2x’=-y; I) (x+2)*-(y-3)*=18;
n) 4x* + y2 —8x+4y=0.

4. a) 4x>+7y*=28; 6) 4x>-7y*=28; B) 4x?=Ty; 1) (x-4)*+(y+3)*=28;
n) 4x? —y* +8x—2y+3=0.

5. a) 2x>+7y*=42; 0) 2x>-7y*=42; B) 2x*=Ty; 1) (x+1)*+(y-7)*=21;
1 9x% +16y* +36x—8y+36=0.

6. a) 5x>+8y’=80; 6) 5x2-8y’=80; B) 5x=-y?; I) (x-5)*+(y+3)*=10;
n) 4x* —25y* +8x—10y+4=0.

7. a) 4x>+9y*=36; 6) 4x>-9y*=-36; B) 4x’=9y; 1) (x-1)*+(y+2)*=8
1) 9x* +4y? +36x—8y+36=0.

8. a) 2x2+9y?=18; 6) 2x>-9y*=18; B) 2x’=-y; I) (x-2)*+(y-1)*=18;
n x> —4y* +10x+24y—-7=0.

9. a) x>+4y>=20; 6) x>-4y?=-20; B) x’=-4y; 1) (x-1)2+(y+2)*=20;

1) 4x? +25y* —8x+100y +4 =0.

10. a) 6x*+11y*=66; 6) 6x>-11y*=-66; B) 6x°=y; T) (x+6)*+(y-3)*=11;
n) x> —4y? +6x+8y+5=0.

INPAKTUYECKOE 3AJTAHUE Ne3. BBEAEHUE B MATEMATUYECKHWIA AHAJINA3

3agaya 1. OukcHpOBaHHBIE U3/IEPKKU COCTABIISAIOT @ ThIC. py0. B MecAll, IepeMEHHbIE U3AEPKKU
—b pyO0., BEIpyuKa — ¢ py0. 3a eAMHUIY NpoAyKIuu. COCTaBUTh (PYHKIUIO MPHUOBLTH U TOCTPOUTH
ee rpaduk. YCTaHOBUTH MOJIOKEHUE TOUYKH 0€3YOBITOYHOCTH.

| Bapuant la | b & |




1 10 30 50
2 8 22 35
3 9 25 40
4 12 30 25
5 11 28 42
6 12 30 40
7 8 27 45
8 9 25 45
9 12 15 25
10 11 25 46
3apava2. B 3ajayax HalTH yKa3aHHBIC PEJEIbI.
3 2
1 a) a,= n+l ; 0) 1m5x+3x+13; B limu
4n -3 x>0 ) +3x" +4x o 3x” —5x+1
x*+3x-10 X -~ (2x+5Y
lim——— 1) lim— lim
r) “? x-— x>0 sinSx e) " 2x+4
2 2
2. limE 6  limI T3 gy 28
x=9 X=9 xe 3x° 4] x>0 3x" —5x° +7
. x* -1 sin5x x-3Y)
lim——— lim lim|
F) =l x4+ 2x-3 Il) 0 tox e) x>0\ x+3
2 3 4 4
3 2) lim> S5x-15 : 6) liml 42x 23x : 5) lim 2x2 +5x-8
=5 x=5 o x" +4x7 45 o 3x” —S5x+1
R 1g 2 *
Dlim 2 im @8 e fm[ 22
ol x* +6x—7 H% ctg 3x e\ 3x—1
. x”—5x—11 . x’=3x+7 _ T+x—1-x
4. a) lim————; 0) lim————:B) lim——
o 3x” —S5x+1 x>0 5x° =2 x>0 3x
2 2 X
. tg°x . (x—1
r)a,= o) lim e) lim —
) Tn— ) x>0 5x° ) x—>°°[x+lj
2 4
_ _ 72—
5 2) )c2 +x-6 : 5) 1 2x4+3x3 7 B) a = 5n
=2 x"=3x+2 w0 =3 +2x° — X n?—n
*—5x-1
N limot XLy gy 08 &) lim| 22
x>0 3y’ —5x° +1 PO X—z x>0\ D4 Dy
2
2 4 3 2
A S T o ikt FR Y ANt L P S L
e x7 —=5x" +1 x>0 x0T =2 =3 x" =9
. X
a, :lnl lim 0 lim (1+§]
I n ) 10 cos 2x —1 e) x > X




4"t 43 7x=2x +1 x=5x" -2

7. aya, =— 0 lim ;B lim—————
) 4" +3" ) o x*+3x+5 ) =0 2x% —5x7 +1
. X +6x-17 . 2\ . (4x+6Y
lim— lim [1-— lim
1—*) x>l x—1 I[) X —> o0 X e) oo\ 4x+5
n—1 n—1 3 _
4" +7" e x4+ ol x® -1
! X
2 .3 ) -
ST 1 et S TP I e) lim (1+3j4
2 3 2
9 a) a,= n+l ; 0) lim x2 al ; B) limw
4n-3 x50 D X" + X =2 x" —8x+12
2 x
I) e x4 2x =3 1) 0 4x e) "NX—2
n-1 _ gn-1 2 —
0. 2 a==""6 lm—2"2 . plim2*_
2" +5" o0 ]2x" —9x+2 =63 _\[x+3
fim 2 42 fim S5 lim(x - 3)x
) o Qx4+ x—2 1) x>0 sin 4x e) A\ x+2

3apgava 3. Jlns kax10i U3 3aJaHHBIX (QYHKIMHA HATH TOYKU pa3pbiBa U UCCIEIOBATh UX
Xapaxrep.

x, npu x<0

1 _x+2 2. y=14 . 3. y-1
x+5 —, npu x>0 x*—4
X
2 <
I 5. y=i¥ xSl A
2—-x x+1 npu x>1 x—1
1
7. _4x 8. = X, npu xS—l. 9. y=2+1,
x+5 x> +1, npu x>-1
3
10. SEAES
Y x—4

2 CEMECTP

IMPAKTUYECKAS PABOTA Nel IIO TEME
«TADDPEPEHIIUAJIBHOE UCUWCJEHUE ®YHKIIUW OJHOM MEPEMEHHOM »

3anava 1. TpeGyercss HailTH MPOM3BOIHBIE 33JaHHBIX (DYHKITHIA.



L a) y=x"-Inx; 0) y =arctge* r) xy’ —4xy+x>+2=0

x:2t ’ ) sinx
e) y=x
y=1t-3t".
3x-7
2. a) y= )26 ; 0) y =sin’tgx
X +2
x =2t +6t, .
r x*y’ —x’y+x>+1=0 1) e) y=(cosx)™™"
y=2t-3¢t.

3. a) y=(x3+1)-cosx; 0) y=ln(1+sin2x)

x=2t"+1t+3,
r) X’y =x’y=-x"+y=0 1) ., © y=(cosx)
y=t —4r.

4. 2) y= 3cosx; 6) y= gareis3x
2x+1
x=2t*-5t,
r 3x*y’—x’y-3x +y=0 1) e) y=(sinx)*"
y=3t> —4t* +1.
5. a) y=x"-1gx; 0) y = arccos (Zez" —1)
3 2 x:2t3+t2, . Inx
r)3x°y +2xy—-3x+y—-4=0 n) e) y=(sinx)
y=3t" -1
log. x
6. a =—=5=. 6) y =cosln(2x—x*
) - )y ( )
3 » ) X =2cos2t, e
r) x’y+3xy  —3x"+y=0 I . e) y=x
y =tsin2t.
7. a) y:sinx.lnx; 6)y=€x4+c052x
3 9 Xx =2cos2t, 2
r) 3x°y  +2xy—-3x+y—-4=0 ) e) y=x
y =tsin2t.
6" . 2 x—1
8. a) y= ; 6)y=1narcsm(1—x ) B) y=—=
CoS x x +1
3 ) s o x = 2tcost, B
r) 3x°y+3xy" -3x"+y —xy=0 n) 5 . e) y=x
y =t"sint.
1
9. a) y:ex.(x3+1); 6)y:1n(1+\/;) B) y:2x2

3 5 , x=1t+28in2t, )
r) 4xy” +2xy" +x" —6xy+x=0 n) e) y=(sinx)

Cos x

y =2t —1tcos2t.

10. a y=—R2L 6) y =sin’ (4’ +1) B) y =x’ cos(x® +1)
X

by 2 , 5 2 a2 B X =t+cos2t, B .
Xy +xy" =3x"—6xy=0 n) e) y=03x)

y=t>—sin2t.



3apauya 2. TpebOyercs wuccienoBarh AaHHbIE GYHKIMH MeTonamu A depeHnaaIbHOro
MCUHUCIICHUS U IOCTPOUTD UX I'padUKH.

2
3 X —x+2
3. oy % . 32, yo2xfl 33, y=——=
(x+1)2 xX+5 x+1
2
X 8 X
34. =—. 35. = . 36. =
y x—1 Y 16— x? Y 1-x°
2
x 43 dx
37. = 6 . 38. = . 39. = .
y=xT +x+2 y x+1 Y 4+ x?
40. _2x+3
xX+6

3agaya 3. 3axoHBI clipoca U IPEJIOKEHUS Ha HEKOTOPBIN TOBAp ONpPEAEIAIOTCA YpaBHEHUSAMU
p=ax+bu g=cx+d.
HaiiTu BenuuuHy Hajora ¢, mpu KOTOPOH JI0X0J rocy1apcTBa OyAeT MaKCUMaJICH.

BApPHAHT a b c d

1 -2 12 1 3

2 -2/3 6 2/3 2

3 -1 4 0,5 1

4 -2 250 1 100
5 -0,5 45 0,5 5

6 -1 100 3 20

7 -2 150 4 30

8 -1/4 34/4 1/6 38/6
9 -3/2 36/2 3/5 48/5
10 -0,1 0,8 2/3 7/3

INPAKTHYECKAS PABOTA Ne2 10O TEME
«ANPPEPEHIUAJIBHOE NCYUCJIEHUE ®YHKIIUU HECKOJIBKUX
HEPEMEHHBIX »

Bapaua 1. Jlausl dynkuus z = f(x; y) u aBe Touku A(xq; yo)u B(xq; ¥1). TpeOyercst:

1) BBIUMCAUTH 3HAUYEHUE Z; B TOUKE B;

2) BBIYMCIIUTD TIPHOMKEHHOE 3HAYeHHE Z; (YHKIMU B TOUKE B, HCXOJIS U3 3HAYEHHS Z0
(GyHKIIMM B TOUKE 4 U 3aMEHUB INpHUpalieHre QYHKIUU MpHU Iepexo]e OT TOUKU A K Touke B
TuddepeHIanoM;

3) OLIEHUTH B MPOLEHTAX OTHOCUTEIbHYIO MOTPEIIHOCTH, MOJIYYAIOLIYIOCs MPU 3aMeHe
npupameHus QyHkiuu e€ quddepeHanom;

4) cocTaBUTh YpaBHEHHE KacaTelIbHOH IUIOCKOCTH K MOBEPXHOCTH Z = f(X;y) B TOUYKe
C(x0; Y05 Z0);

5) nuHeapu30BaTh AAHHYIO (DYHKIIHIO B OKPECTHOCTH TOUKH A.

6) HaliTH rpaJMEHT U TPOM3BOAHYIO QyHKIMU 7 = f(X;y) B TOUKE Ao 10 HAIIPaBJICHUIO

Bekropal (1; —1).
l.z =x%+xy +y% A(1; 2), B(1,02; 1,96).
2.z =3x%—yx+x+y; A(1;3),B(1,06; 2,92).
3.z =x%+3xy — 6y + 1; A(4; 1), B(3,96; 1,03).
4.z =x?—y?+6x + 3y; A(2;3),B(2,02;2,97).
5.z =x?%+ 2xy + 3y?; A(2; 1), B(1,96; 1,04).
6.z=x?+y?+2x+y—1;A(2;4),B(1,98; 3,91).



7.z = 3x% + 2y? — xy; A(—1;3),B(—0,98;2,97).
8.z=x%—vy%+5xy + 4y; A(3; 2),B(3,05; 1,98).
9.z = 2xy + 3y? — 5x; A(3;4), B(3,04; 3,95).

10.z = x? — 5y + xy + 2y?%; A(1; 2),B(0,97; 2,03).

3agaua 2. [IpuObu1s IpeANPUATHS 32 HEKOTOPBIM NEPUOJT ASATEILHOCTH 0 TOJ1aM MpHBEIeHA
HIKe. TpeOyeTcs: a) cOCTaBUTh JIMHEHHYIO 3aBUCHUMOCTb IPUOBUIM IO TOJaM JEATEeIbHOCTU
HPEIIPUITHSI; M) ONPEAEIUTh OKUAAEMYIO IPUOBLIb [Jis1 6-I0 rojia AESITEIbHOCTH.
x 1 2 3 4 5

y YI y2 y3 y4 yS

[TocTpouTh MO METOY HAUMEHBIIUX KBAJIPATOB MPSAMYI0 y =kx+b JUIsl TaHHOH CHCTEMBI TOYEK.

HaiiTu cpennee kBagpaTH4ecKoe OTKIIOHEHUE MOIYYEHHOM IPSAMOI OT CUCTEMBI IaHHBIX TOYEK.
1.

X 1 2 3 4 5

y 4,3 5,3 3,8 1,8 2,3
2.

X 1 2 3 4 5

y 4,5 5.5 4,0 2,0 2,5
3.

X 1 2 3 4 5

y 4,7 5,7 42 2,2 2,7
4.

X 1 2 5

y 4’9 5’9 494 2,4 2,9
5.

X 1 2 4 5

y 5,1 6,1 4.6 2,6 3,1
6.

X 1 2 5

y 3,9 4,9 3,4 1,4 1,9
7.

X 1 2 3 4 5

y 5,2 6,2 4,7 2,7 3,2
8.

X 1 2 3 4 5




y 5.5 6,5 5,0 3,0 3,5
9.
X 1 2 3 4 5
y 5,7 6,7 5,2 3,2 3,7
10.
X 1 2 3 4 5
y 5.9 6,9 5.4 34 39
MNPAKTUYECKAS PABOTA Ne3 110 TEME
«MHTEI'PAJIBHOE UCYUCJIEHUE»
3agaua Ne 1. Haiitu HeonpeneneHHbIe HHTETPaJIbI.
2 dx sin x
1. a Vx——= |dx ; 3] B) | —dx.
: '[( \/;j ) '[6x+5 )J-1+3cosx

I) [(2x—4)cosTxdx n) [cos® 4xdx

2. a)

f 1-sin’x Xdx

simzx % o [ m Jﬁ

n | et S (xx+2)dx m  [xInxdx

3.

I)

)

I)

a) I(x2+2x+§jdx; 0) I34x+5d B) J‘COS\/_
Inx
Je & 1) J(x3+2x)1n6xdx
X
! J- x " ) jm J.\/1+2c0sx
2
| @dx D [(x+6)edx
COS X
;1 1 . : L
a) j[x —%+x2_4jdx, 0) Js1n(4x+2jdx .B) I5+2 -
I %dx 1) jx-arctgxdx
X +x—-8
x3+xsinxd : 5 dx B dx
a) I P ) n? (51 5) )J.(x3_1)3



2
| (arctg2x +4) dx ) J.(x3 + 2x)ln 6xdx

4x> +1
7. a) I[exﬁt%ﬁtxz;\/__kjdx 0) I 5x 1 .B) Ixcos(x2—4)dx
) jcosslzn—j:cf;’j 1) j arcsin2xdx
2
8. a) ijz)dx;G) [cos(4x+7)dx.B) | d
X arcsin x-v/1— x>

I J-xz VX +Tdx ) j (x+2)e ™ dx

| 1 4x-8 e‘dx
. - ; d
9 a) j(x é/x—3+x2+16}lx’ 0) Ie X .B) ICOS g

r IO p [P 247 +1)In5xdx
1+x
\/;+xex sin3x
10. A _Smox 4
2 ‘[ X ! J.\/cos3x—4 "

) _fxz cos(SxS)dx 1) I(9—x)4xdx

3agaua 2. TpeGyercsi:
1)moCcTpOouTh IIIOCKYI0 001aCTh, OTPaHUYEHHYIO TpapuKaMH yKa3aHHbBIX (DYHKIIMH;
2) HalTH MIOLIAAb MJIOCKOW 00JIaCTH Yepe3 ONpeeIeHHbIN U IBOHONW MHTETpall.

1. y=\/;,y:2—x,y:(). 2. y=x", y=1.

3. y=ix3,x—y:0. 4. y=x—2x+3, y=3x-1.
5. yzxz, y=6—x, y=0. 6. y:\/;, y=2-x, y=0.
7. y=—%,x:1,x:5,y=0. 8. y=x"+3x, y=—x"—3x

9. y=x,y=1, x=8. 10. y=x"+2, y=2x+2.

3agaua 2. 3akoHBI CTIpoca U MPEAJIOKEHUS Ha HEKOTOPBIM TOBAap OMPEENIIOTCS ypaBHEHUSIMU
p=ax+bu g=cx+d.

HaiiTu BEIMTpBIIT TOTPeOUTENCH U BHIMTPHIII MOCTABIIMKOB, €CJIA OBLIO YCTAHOBIIEHO PHIHOYHOE
paBHOBECHE.

BApPHAHT a b c d

1 2 12 1 3

2 -2/3 6 2/3 2

3 -1 4 0,5 1

4 -2 250 1 100
5 -0,5 45 0,5 5

6 -1 100 3 20

7 -2 150 4 30

8 -1/4 34/4 1/6 38/6




9 -3/2 36/2 3/5 48/5
10 -0,1 0,8 2/3 7/3

3aganue 3.

3aKOHEBI Cripoca MW IPCATOXKCHUA Ha HeKOTOpBIﬁ TOBAp OINPCACIIAOTCA YpaBHCHUAMU
d d

x=a+bp+c—p u x=k+lp+m—p
dt dt

HaitTu 3aBucHMOCTh paBHOBECHOW LIEHBI OT BPEMEHMU t, €CJIM B HAYAJIbHBIII MOMEHT BPEMEHH LIEHA

p=f . Haiitu lim P . SBasiercs au paBHOBecHas 1ieHa ycToiunBoii? [loctponuts rpaduxk.
t—>0

BAPHAHT a b c k l m f

1 19 1 4 28 -2 3 20
2 10 2 3 20 -3 6 25
3 7 3 2 25 -7 5 30
4 10 4 3 36 -5 4 27
5 15 2 4 25 -4 4 24
6 12 3 5 24 -4 5 30
7 13 3 5 27 -6 4 24
8 17 3 7 24 -6 4 25
9 18 2 7 38 -2 3 20
10 20 5 10 45 -3 4 24

3agaya 4. BeruncauTh onpeaeneHHbld HHTErpall ¢ IOMOILBIO Pa30KEeHUs OIBIHTETPATIbHON
(GyHKIME B cTenieHHOM psijt. ObeceunTs abcomoTHy0 rorperrHocTs /2 < 0,001:

o 03
1. j ¢ 1a’x 2. I e_3x dx
0 10x 0
0,1 B2

3. I cosS5x2 dx 4. _[ sinx?dx

0 0
3 X 0,6 1n(1+2j
S.Ie Ny 6. J — 2 dx

X
0 0
01 ,2x | b
7. I dx 8. cosSx3 dx
o X 0

0.4 o
. 2 —X
9. I sin3x“ dx 10. Je dx
0 0



3 cemecmp
INPAKTHYECKAS PABOTA Nel «Curyuaiinbie cOOBITHS»

Bapuant Nel
1.Nmeercss 6 BuaoB oBoliel. PemeHo roToBuTh canmaThl B3 TPEX BUAOB OBoIllel. CKOJIBKO
Pa3IMYHBIX BAPUAHTOB CAATOB MOXKHO MPUTOTOBUTH?
2. Haynauy BbIOMpaeTcsi aBTOMOOMIIb C YeThIpeX3HAYHBIM HOMepoM. HaiiTu BeposTHOCTB TOTO,
4TO
a) aTo aBToMoOuiIb [Ipesunenta Poccuu;
0) HOMEp HE COECPKUT OJAMHAKOBBIX LU(D.
3. B naptum u3 15 neraneit umerorcs 10 cranmaptHeix. Haynauy orobpano
5 neraneii. HaiiT BEpoATHOCTB TOTO, YTO CpeAH OTOOPAHHBIX POBHO 3 CTaHJapTHHIE IETAIH.
4. B smuke 20 uznenuii: 16 ronHeix, 4 OpakoBaHHBIX. M3 siMKa BEIHMMa-
10T cpazy 2 uzaenus. KakoBa BeposiTHOCTh, UTO 00a U3IETHUS OKAXKYTCSI:
a) TOAHBIMH,
0) OpakOBaHHBIMU,
B) XOTs ObI OJTHO M3/IeHe OyIeT rOHBIM?
5.Paboumii oOCmy)KMBaeT TpU CTaHKA, Ha KOTOPBIX 00padaThIBAIOTCS OJHOTHUITHBIC ICTAaIH.
BepositHocTh Opaka miist mepBoro cranka pasHa 0,02; mist Broporo — 0,03; mist tpetbero — 0,04.
OO0OpaboTaHHBIC IETAINA CKIIAIBIBAIOTCS B OJUH SIIMK. [IpOM3BOIUTENLHOCTE IIEPBOTO CTAHKA B
TpH paza OoJIbIlle, YeM BTOPOTO, a TPETHETO — B /IBa pa3a MEHbIIIE, YEM BTOPOTO.
A)Onpenenutb BEpOSITHOCTh TOTO, UTO B3sATask HayJAady JeTalb OyneT OpakoBaHHOM.
B) Onpenenuts BepOATHOCTD TOTO, UTO B3sTas HayJaudy OpakoBaHHas eTallb 00paboTaHa BTOPHIM
CTaHKOM.
6.ITaptus u3nenuii conepxut 5 % Opaka. HaliTi BeposSTHOCTB TOTO, YTO
Cpenu BBIHYTBIX HayTaJl 4 U3JeNui OKaXKeTCs 2 OpaKkOBaHHBIX.

Bapuant Ne2

1.B marazusne npoaaroTcsi GJIOKHOTBI 7 pa3HbIX BUJOB U pydkH 4 pa3HbIX BUJOB. CKOJIBKMUMH
pasHBIMU CITIOCOOAMHU MOXHO BBIOPATh MOKYIIKY M3 OHOTO OJOKHOTA U OHOM pydKu?

2. [{udpoBoii KOI0BIN 3aMOK Ha celide uMeeT Ha OOIIEH OCH ISITh JUCKOB, KAl U3 KOTOPHIX
pasziesieH Ha JecsaTh ceKTOpoB. KakoBa BEpOSTHOCTh OTKPHITh 3aMOK, HaOUpas KO/l Hayady, eciu
KOJIOBasi KOMOWHAIIUS

a) HeU3BECTHA;

0) HE COAEPKUT OJMHAKOBBIX IUPP.

3. Ha 3aBon mpuBe3nu maptuto u3 150 MOMMIMIIHUKOB, B KOTOPYIO ciydaiiHO momnanu 20
OpakoBaHHBIX. OmnpenenuTh BEPOSITHOCTh TOTO, UYTO M3 JBYX B3ATHIX Hayraj MOJIIUITHUKOB
OKaXYTCS:

a) o0a ToJHEIE;

0) o6a OpakOBaHHBIE;

B) XOTSI ObI OJTUH TOTHBIMH.

4.OXOTHHK BBICTPEIIIII TPH paza M0 yIalsfoueics neau. BeposTHOCTh monaiaHus B Hee B Hayase
ctpenbObl paBHa 0,8, a mocie kaxa0ro BeicTpena ymenbiaercs Ha 0,1. Haiftu BeposiTHOCTB TOTO,
4TO OH:

a) TOMaJIeT XOTs ObI OJTUH Pa3;

B) MOMNAJET J1Ba pasa.

4.B rpynmne cioprcMeHoB 20 TBDKHUKOB, 6 BEJIOCHIIEANCTOB, 4 OeryHa. BeposTHOCTh BBITIOJHUTH
KBAJTM(HUKAIMOHHYIO HOPMY paBHa: Juisd JbbkHUKA 0,9; 1t Benocunenucra 0,8; mist 6eryna 0,75.
HaiiTi BeposTHOCTH TOTO, YTO CLIOPTCMEH, BbI3BaHHBIIN Hay/1auy, BBIIOJIHUT HOPMY.



5. B cembe 5 nereit. HailTu BepOSITHOCTh TOTO, UTO CPEIX HUX 2 MallbuMKa, €CJIU BEPOATHOCTh
pokJieHust Masibunka pasna 0,51.

Bapuant Ne3

1.B marasuse mpojaroTcst OJOKHOTBHI 7 pa3HbIX BUAOB U PYy4YKd 4 pasHbIX BUAOB. CKOJIBKUMH
crioco0amMM MOKHO BbIOpaTh MOKYIIKY U3 IBYX pa3HbIX OJOKHOTOB M OJHOM py4Kku?

2. Ha xamxHoi nonke xpanarcs 20 TomoB cobpanus counnenuit JI.H.Toncroro. bubnuorekaps
ypoHuia Bce 20 TOMOB C ITOJIKU U Haylady cocTaBuiIa UX o0paTtHo. KakoBa BeposITHOCTB TOT0, UTO
a) OHA pacCTaBUT KHUTU B IIPEKHEM HOPSIIKE;

0) TOMa ¢ NepBOTO MO MATHINM MONAAYT Ha MPEXHUE MecTa?

3.B nexe paboratoT 6 MmyxuuH U 4 sxeHIMHBL. Haynauy oToOpansl 7 uenoBek. HaiiTi BeposITHOCTD
TOT'0, YTO CPEIU HUX HAXOAATCS 3 )KCHIUHBI.

4. B xopoOKke 5 OAMHAKOBBIX W3JENWH, pUuYeM 3 U3 HHUX OKpameHbl. Haymauy u3BieueHsl 2
nzzenusi. HaliTu BEposSTHOCTD TOTO, YTO CPEIU IBYX U3BJICUEHHBIX U3CIINN OKaXKETCS:

a) OJTHO OKPAILIEHHOE;

0) 2 OKpaIllCHHBIX;

B) XOTs OBl OJJHO OKpaIIEHHOE H3/IEIIHE.

S.IIpousBonutcs 3 HE3aBUCHMBIX BBICTpENA 3aKUTaTCJIbHBIMM CHapsiaMM 110 €MKOCTU C
roprounM. Kaxnplil cHapsaJ nomajnaeT B eMKOCTh ¢ BepoATHOCTbIO 0,6. Eciu B eMKoCTh nonan
OJIMH CHapsij, roproyee BOCILIaMEHsieTca ¢ BeposTHOcThio 0,7; ecnm 2 cHapsna, — C IOJIHOU
JIOCTOBEPHOCTBIO.

A) HaiiTi BeposSTHOCTb TOT0, YTO FOpIOYEe BOCIIIIAMEHUTCS.

B). Haiitu BeposiITHOCTB TOTO, UTO rOprOYee BOCINIAMEHWIOCH OT MOMNAaJaHUsl IBYX CHaps10B.

6. BepostHocTs TOrO, uTo CcakeHen npuxusercs, 0,8. Haiitu BeposTHOCTH TOTO, uTO M3 12
Ca)KEHILIEB MPMKUBYTCS HE MeHee 10.

Bapuant Ne4

1.Ha npuBuBKY B MEAMYHKT OTIIPaBUWINCH 7 Apy3eil. CKOIbKUMHU pa3HbIMHU CIIOCOOAMH OHU MOTYT
BCTaTh B 0Yepe/ib Yy MEAUIIMHCKOT0 KabuHeTa?

2. JlecsaTb BapuaHTOB KOHTPOJBHOW DPAOOTHI MO MaTeMAaTHUKE paclpeleNsioTcs ClydaiHbIM
0o0pa3oM cpeir BOCBMHU CTYAEHTOB, CHAALIMX B OAHOM psany. Kaxaplil mosiydaer mo ogHomy
BapuaHTy. HailiTh BEpOATHOCTB TOTO, 4TO

a) BapUaAHTHI IEPBBIA M BTOPOH JTOCTAHYTCS MEPBHIM JIBYM CTYICHTAM;

0) mepBbIle BOCEMb BApUAHTOB PaCHPEENIATCS OCIEA0BATENbHO.

3. Ha cknage 30 mommunHukoB, mpudeM 20 U3 HUX WM3TOTOBIEHO NaHHOW Opuramoit. Haiitu
BEPOSITHOCTh TOTO, YTO CPEIH IIATH B3STHIX HayJlady MOJUIMIHUKOB OKaXKETCs 3 MOAIIMITHUKA,
W3TOTOBJICHHBIX dTOW OpHUTamou.

4. BeposTHOCTh MOJIOMKH MEPBOTO CTaHKA B Te€UueHHE cMeHBI paBHa 0,2 , a BToporo — 0,13. Yemy
paBHA BEPOSITHOCTb TOT'0, YTO B TEUEHUE CMEHBI:

a) o0a cranka OymyT paboTtaTh 6ecriepe0oitHO;

0) Oynet paboTtaTh Oecriepe00itHO TOMBLKO OJTUH CTAHOK?

5. B nepBoil ypHe 3 GenbIx M 2 4epHBIX MIapa, BO BTOpoil —4 Genbix u 4 yepHbIX. M3 mepBoit
YpHBI BO BTOpYIO HE IIAJS TepekyaabiBaioT 2 mapa. [locme sToro u3 BTOpoM ypHBI OepyT
OJIMH IIap.

A)HaiiTi BEpOSITHOCTH TOTO, YTO ITOT MIAP OEIbIi.

B) Haiitu BepoSITHOCTH TOTO, YTO 3TOT AP YEPHBIM.

6. BexoxkecTs cemsiH pxku coctaBiseT 90%. Uemy paBHa BEpOSTHOCTD TOTO, YTO U3 7 MOCESIHHBIX
CEeMSIH B30MAyT 5?7



Bapuant NeS

1.CexpeTHblii 3aMOK COCTOUT U3 4 OapabaHOB, Ha KaXJIOM M3 KOTOPBIX MOXHO BBIOpATh LUQPHI
oT 0 10 9. CKOJIbKO pa3IuYHBIX BAPUAHTOB BhIOOpA MM (pa CYIIECTBYET?
2. Ha copTHpOBOYHOM MYHKTE B OXKHMJIAHUU MOJA4u HA NOJBE3THON MYTh CTOST LIECTh BarOHOB
JUISL pa3HbIX HampaBiieHuil. HaliTu BeposSATHOCTH TOTO, YTO B HY>KHOM IOPSIIKE CTOSIT:
a) BCE BaroHsbl,
0) mepBbIe ABa BaroHa.
3. 13 konoae! B 36 KapT Hayraja BEIHUMAIOT 3 KapThl. KakoBa BEpOSITHOCTH TOTO, YTO CPEAM HUX
OKaXKyTCs 2 Ty3a?
4. B Tpex 3ajax KHHOTeaTpa MIyT TPU pa3inuyHbIX (uibMa. BeposaTHocTs TOro, 4ro Ha
OTpeIeTICHHBIN Yac B Kacce MepBOTo 3ajia ecTh OuieTsl, paBHa 0,3; B kacce BToporo 3ana — 0,2; a
B Kacce TpeTbero 3ana — 0,4. KakoBa BEposSTHOCTb TOT0, YTO Ha JIaHHBIN yac:
a) HeT OMJIETOB HU B OJIHOM Kacce;
0) ecTb OUJIETHI TOJIHKO B OJIHOM Kacce;
B) IMEETCS BO3MOXHOCTh KYIHUTh OUJIET XOTs OBl B OJIHOM Kacce?
S. meercs 4yeTbipe M3MEPUTEIbHBIX NMPUOOpA: TPU MCIPABHBIX M OJMH HeucnpaBHbid. [lpu
M3MEPEHUSX HCIPaBHBIM MPUOOPOM BEPOATHOCTh MOJIYYCHHs] OLIMOKH, MPEBbIIAONIECH
nonyctumyto, pasHa 0,04; npu n3MepeHusX HEUCHpaBHBIM IPUOOPOM BEPOSTHOCTD IOJIyYEHUS
Takoi ommoku — 0,92.
A) Haiitu BEepOSITHOCTb TOT'O, UTO MOJIy4€Ha OIINOKA, PEBBIIIAIONIAs JONYCTUMYIO.
B) HaifTu BepOSITHOCTB TOTO, UTO HU3MEPEHHE MPOU3BEACHO UCIIPABHBIM MPHOOPOM.
6. B marasun Bouum 10 mnokymareneil. BeposTHOCTH COBEpLIMTH HOKYIKY Ui KaKJOro
BOIIIEIIET0 OfHa W Ta ke u paBHa 0,2. HaliTu BEepOATHOCTH TOTrO, YTO 6 M3 HUX COBEpPIIAT
MOKYTIKY.

Bapuant Ne6

1.Cxonbko pa3nuyHbIX TPEX3HAYHBIX YUCENl MOXKHO COCTaBMTh NpH nomomu uudpp 4, 7, 9?7
(LIndpe! B 3an1cH yncia HE TOBTOPSIFOTCS).

2. M3 mudp 1,2,3,4 u 5 cocraBnsAoTcs pa3Hble TPEX3HAYHbIE YHCIIA, KOTOPBIE 3alIUChIBAIOTCS HA
OTJIEJIbHBIE KapTOUKHU. HaliTh BEpOATHOCTB TOTO, YTO B Hay1ady B3ATON KapTOYKe

a) HamucaHo yKcio 123, ecnu ucxoHble HU(PBI HE TOBTOPSIOTCS;

0) HanucaHo yucio 123, ecnu UCXOAHBIE IUPPHI MOTYT OBTOPSITHCS.

3. U3 xononel B 52 KapThl Hayraja BbIHUMarOT 3 KapTel. HaiiTu Bepo-

ATHOCTb TOTO, YTO CPEIX HUX OKAXYTCS 2 JaMBbl.

4. J/IBa OXOTHHUKA CTPEJIAIOT B BOJKA. J[JIs1 MepBOro OXOTHHKA BEPOSITHOCTh IOMAJaHUS B 1€
paBHa 0,7; a st BToporo — 0,8. KakoBa BeposITHOCTh XOTsI ObI OJTHOTO MOTAIaHUs B BOJIKA, €CITH:
a) OXOTHUKH JIEJIal0T [0 OJTHOMY BBICTpEIY;

0) o J1Ba BeICTpeIIa.

5. Ha cO6opky nocrynarot fetanu ¢ AByx aBTomaToB. [lepBrlii naet B cpennem 0,2% Opaxa, BTOpoit
—0,1%. C mepBoro aBromara noctymnwio 2000 neraneit, a co Broporo — 3000.

A) HalTH BEpOATHOCTH TOrO, YTO Ha COOpKYy mocTynmwia OpakoBaHHas jetanb. B)Haiitu
BEPOATHOCTH TOTO, YTO J€Tallb MOCTYNHJIA CO BTOPOTO aBTOMAaTa.

6. UrpanpHas kocTh Opocaercs 5 pas.

A)HaiiT BeposiTHOCTB TOTO, UTO 3 OUKa BBHIIAAYT 2 pasa.

B) Haiitu BeposITHOCTH TOTO, UTO 3 OYKa BBINAIYT XOTs ObI OJUH pas.

Bapuant Ne7

1.CkonbKO pa3nuyHbIX TPEX3HAYHBIX YKCET MOYXKHO COCTaBUTH ¢ moMotbio udp 1, 3, 7?7 (Hudpsr
MOTYT MTOBTOPSATHCS).



2. YcTaBmui maccaxup HaOMpaeT YeThIpeX3HAaYHbIA KO/ KaMephl XpaHeHUs Ha Bok3aie. KakoBa
BEPOATHOCTb TOT'0, UTO MACCAKUP OTKPOET KaMepy, €CIIM OH IIOMHUT JIUIIb, YTO €r0 KOJ
a) COCTOUT U3 Pa3INYHBIX TUDP;
0) He conepxkut mudp 1,2,3.
3. B maptum u3 30 aeraneii umeercs 25 cranmapTHbiX. Haynauy ortoOpanbsl 6 nertaneit. Haittu
BEPOSITHOCTH TOTO, YTO CPEJId OTOOPAHHBIX POBHO 4 CTaHAAPTHHIX JCTAIH.
4. JIBa cTpesika Npou3BOAST B LIEJb 110 OJJHOMY BhICTpely. BeposTHOCT momnagaHus 1715 IepBOTro
ctpenka pasHa 0,7 ; a s BToporo — 0,8. HaliTu BEposSTHOCTH TOr0, YTO NONAAYT B LEJb:
a) o0a cTpenka;
0) TOJIKO OJIMH CTPEJIOK;
B) HU OJIMH CTPEJIOK.
5. B Tupe 5 BUHTOBOK, BEpOSITHOCTH IOMAJaHUs U3 KOTOPBIX paBHbI cooTBeTCTBEHHO 0,5; 0,6; 0,7;
0,8 1 0,9. Crpenstronuii 6epet 0JHY U3 BUHTOBOK Hayjlady.
A) HallTU BEPOSITHOCTB TOTO, YTO CTPEJISAIOIIMI I10NaaeT B LIEIb.
B)Onpenenuts BEpoSITHOCTH TOTO, UTO MPU 3TOM BhIOpaHa BTOpasi BUHTOBKA.
6.1TapTus nznenuii conepxxkut 3 % Opaxa. HaliTu BEpOSITHOCT TOTO, YTO CPeX B3SATHIX Hayraza 5
U3IeInil OKaXKeTCs 2 TOIHBIX.
Bapuant Ne8

1.CKoJIBbKO pa3IryYHBIX TPEX3HAYHBIX YMCENI MOYXKHO COCTABHUTH C IOMONIbio nudp 7 u 3?

2. CryzmeHT 3a0bU1 YeTBIPEX3HAUHBIM KOJOBBI HOMEp CBOeH KpeauTHOH kaprouku. Kakoma
BEPOATHOCTb TOT'0, YTO CTYAEHT MOJYYUT CTUIIEHAMIO, HAOupas KoJ HayAady, €CJIH OH ITIOMHHUT,
4To

a) Bce nU(pBI KOJla pa3INIHEIC,

0) xkox He coaepxuT 1udpp 0 u 1?

3. B ypHe 15 6enbix u 8 yepHbIX mapoB. BeiHuMaloT cpasy 3 mapa. HaliTu BEposITHOCTB TOTO, YTO
CpeIu HUX OKaXXKeTCs a)pOBHO 2 OenbIX Imiapa; B) XOTs Obl OAMH Oelnblil map ; B) X0Ts Obl OJIUH
YEpHBIN 1Iap.

4.BeposATHOCTH TOSABICHHUS KaKJOTO M3 JIBYX HE3aBUCHUMBIX COOBITHH A M B paBHBHI
cootBercTBeHHO 0,3 m 0,7. HaliTu BEpOSTHOCTH MOSIBJICHHS TOJHKO OJIHOTO W3 HHUX B TpeX
UCTIBITAHUSAX MO

S. JlBa cTaHKa IITaMIyIOT OJHOTUIIHBIE AETaiau, NepBblii naer 7% Opaka, BToport — 5%. Jns
KoHTpoutst B3sATO 40 neraneil ¢ nepsoro cranka u 30 — co BToporo. Bee 3T netany TmarenbHO
nepeMeniaiy U U3 MOJIy4eHHOHN NapTUH B3sUTM Hayraj o/HY jAetaib. A)HaliTu BeposTHOCTH TOTO,
4TO 3Ta JIeTalb OpakoBaHHas. B) OpakoBaHHas JIeTallb BHIIIOJHEHA I'a BTOPOM CTaHKe.

6. B cembe 5 nereii. HaiiTu BeposITHOCTh TOTO, UTO CpeIu HUX 3 JEBOYKHU, €CIIM BEPOSTHOCTH
poxJieHus 1eBouky paBHa (,49.

Bapuant Ne9

1.CkobKO pa3InYHbIX IBY3HAYHBIX YUCENI MOKHO COCTABUTSH IpH nomouu udp 4, 7, 9?7 (Ludpsr
B 3aIMCH YHCJIa HE TIOBTOPSIOTCS).

2. Ha mrpadHo#i cTosiHKe HayAayy BEIOMPAIOT aBTOMOOMIIb C YEThIPEX3HAYHBIM HoMepoM. Haiitu
BEPOATHOCTH TOTO, UTO HOMEP

a) HE COJICP)KUT YETHBIX LIUPD;

0) cogepxxut nudpy 7.

3. 3 xonojbl B 36 KapT BRIHUMAIOT cpa3y 3 KapThl. HaliTH BEpOSTHOCTH TOTO, YTO @) 3TH KaPThI
OyayT namoM, ceMepKkoi 1 Ty30M. B) Bce Tpu KapThl MHKOBOM MacTH; B) BCE TPU KapThl JaMBbl.

4. Dx3aMeHaIMOHHBIN OMJIET CONEPKUT TPU BOIpoca. BEposSTHOCTH TOTO, UTO CTYAEHT OTBETUT
Ha TIepBbII U BTOPOU Bonpockl Ouiera, paBHa o 0,9; Ha tpetuit — 0,8. HaliTi BeposiTHOCTB TOTO,
YTO CTYACHT CAACT SK3aMEH, €CIIH JUIsl 3TOTO HAJI0 OTBETUTD:

a) Ha BCe BOMPOCHI;



0) xoTs OBI Ha JIBa BOTIpOCa.
5. Ilpu mexanndeckoit 00pabOTKE CTAHOK OOBIYHO pabOTaeT B JABYX PEKHUMAX: pEHTAO0CTHHOM U
HepeHTabenbHOM. PentalGenbHbli pexkum Habmomaetcss B 80% Bcex ciaydyaeB palOTHI,
HepeHTaOenbHblii — B 20%. BeposSTHOCTH BBIXOJAa M3 CTPOSl CTaHKA 3a Bpems ¢ paboOThl B
penTabenbHOM pexkuMme paBHa 0,1; B HepenTtabensHoM — 0,7. HaliTi BEpOSITHOCTB BBIXO/1a M3 CTPOSI
3a BpeMs 1.
6. Monera 6pocaercs 10 pa3. KakoBa BeposITHOCTh TOT'0, YTO OpEJI BhINagaeT 3 pa3a?

Bapuant Nel0

1.CxonbKO HEYETHBIX TPEX3HAYHBIX YMCENl MOKHO COCTaBUTh w3 1udp 3, 4, 8, 67 (Uudps B
3aIlMCH YKCJIa HE MOT'YT IOBTOPSITHCSA).

2. lomamusist 00e3bsiHKa ObET JIaroi 1Mo KJIaBUIIaM KOMITbIOTepa MATh pa3. KakoBa BEpOsSTHOCTS,
YTO Hane4yaTaHHble OyKBBIL:

a) coCTaBsAT UMs X03siuHa «Cuaopy;

0) 00pa3yroT cloBo, HaUMHAOIIEecs ¢ OYKBHI «»?

3. B ypue 15 6enbix u 5 yepHbix mapos. Haynauy oto6pans! 5 mapos. Halitu BeposTHOCTH TOTO,
YTO Cpelld HUX OKaXeTcs a) poBHO 3 OelbIX mmapa. B) xoTs Obl 011MH YepHbIi map.

4. [Ipou3sBeneH 3aim U3 AByX opyauil. BeposTHOCTh nonagaHus B LI€Ib U3 IEPBOTO OPYAMs paBHA
0,8; u3 Broporo —0,9. HaiiTu a) BeposTHOCTb OpaXKeHHUs L1eIH 0) BEPOSTHOCTD IPOMaxa 110 LIEH.
5. 3aroToBKH /7151 CEpUHHOTO NMPOU3BOJICTBA IOCTYIAIOT U3 MIEPBOTO U BTOPOI'O JINTEHHBIX 1IEXOB
B COOTHOIIEHUH 3:2 MU MOTyT OBITh KaK CTaHJApTHBIMU, TaK M HECTaHJApTHBIMU. /[ mepBoro
11eXa CTaHJapTHBIE 3ar0TOBKU COCTABIISIIOT 5%, a i BToporo nexa — 10% ot Bceil npoayKLHH.
[Tpy M3roTOBIEHMM AETAIN U3 CTAaHAAPTHOMN 3aroTOBKU BEpOSTHOCTH Opaka paBHa 0,02; a u3
HecTaHaapTHo — 0,25. A)HaliTu BeposATHOCTb MU3rOTOBJIEHUS OpaKOBAaHHOW JETAIU U3 CIy4ailiHO
BbIOpaHHOM 3aroToBkH. B) bpakoBaHHas feTanb H3roToBjieHa BTOPBIM LIEXOM.

6. BepositTHOCTB BhIMTpHIIIA IO obnuranuu 3aiiMa pasHa 0,25. KakoBa BEposSTHOCTH TOTO, UTO U3
8 obOnuranuii 3 BEIMIparoT?

ITPAKTUYECKAS PABOTA Ne2«Cay4aiiHbie BeJHIUHBD)

1. Cnyyaiinast BenmuunHa X UMeeT pacnpeziesieHne BEposSATHOCTEN, IPECTaBIEHHOE TaduuLen

X 0,1 0,2 0,3 0,4 0,5
P(x) 0,3 P, 0,2 0,15 0,25

Haitru P >, Oyukmmio pacnpemenenns  F(X). Tlocrpomts rpadpux F'(X). Haiitu
M(X),D(X),o(X).

2.3a/1aHa IIOTHOCTh paclpe/ieeHus HeMpephIBHOM cilydaiitHoii Benuuuael X :

0, x<0;
f(x)=4a (4x-3), 0<x<2;
0, x>2.

Haiitu: 1) mapamerp a; 2) dyHkuuio pacmnpenenenus I (x); 3) MaTeMaTU4YECKOE OXHJaHUE,
JUCTIEPCUI0O M CpeAHEe KBAJpPAaTHUYECKOE OTKIOHEHWE CiydailHoil BenuuuHbl X; 4)

P 0<X<l
2



3.HenpepriBHas ciaydaiiHas BEIMYMHA UMEET PAaBHOMEPHOE PacIIpe/IeIICHUE C XapaKTePUCTUKAMH
M [X ] =2, D[X ] = 4/ 3. Haiitu f(x), F(x) m BEepOSATHOCThH TOTO, YTO B TPEX HE3aBUCUMBIX

MCIIBITAHUAX CITydaiiHas BenMunHa X XOTs Obl pa3 Homaja B HHTEPBA [1,2].
4. Jlucranmuss X MexIy ABYMs COCEAHUMHU CaMOJIETAMH B CTPOIO HMMEET ITOKa3aTelIbHOE
pacrpenenenne ¢ matemarudeckum oxunanneM M (X ) =100 M . Onacrocts cronkHoBeHus

CaMOJIETOB BO3HMKA€T IPH YMEHbIIEHMHM JucTaHmuu 1o 20 M.  Hailitm BeposTHOCTB
BO3HMKHOBEHHSI OTON OIIACHOCTH.

5. 3ajaHbl MATEMaTUYECKOE 0XKUJIAHUE @ U CPEJIHEE KBAAPATUYECKOE OTKJIOHEHHE O HOPMAaJIbHO
pacnpezeneHHo! ciydaiiHoi BenuuuHbl X. Halitu: 1) BeposTHOCTB TOr0, 4T0 X IPUMET 3HaYECHHUE,

IpUHaUIeKaniee HHTepBany (& ;,B ); 2) BEpOATHOCTH TOTO, 4YTO AaOCOJIOTHAs BEIMYMHA

OTKIIOHEHHS CITyJaifHO BEIMHHHBI OT MATEMATHUECKOTO OXKHIAHAS OKAKETCS MEHbIIe O .
a=7; O =2; & =6; ,3:10; O =4.
Bapuant Ne2

1.Cnyyaitnas BennunHa X uMeeT pacnpeesieHne BepOATHOCTEH, TPEICTaBICHHOE Ta0IHIIeH

X 0,2 0,4 0,7 0,8 1
P(x) P, 0,15 0,25 0,2 0,3

Haiitu P 1, (yHkuuoo pacrpeneneHus F(x). [TocTpouts rpadux F(x). Haiitu
M(X),D(X),o(X).

2.3a/1aHa IOTHOCT paclpe/ie/eHus HeIPEPhIBHOMN clydaiiHoii Benmmuunbr X :

0, x<O0;

f(x)=<a-cos2x, 0<x<

0, x>£.
4

Haiit: 1) mapamerp a; 2) dyHkumio pacmpenenenus I (x); 3) MaTeMaTH4YECKOE OXHJAHUE,
JTUCTIEPCUI0O U CpeJHee KBAJApPAaTUUYECKOE OTKJIOHEHHE CIydailHOW BenuuuHbl X; 4)

P0<X<z
2

3. HenpepriBHas ciyvaiiHasi BEIMUMHA UMEET PABHOMEPHOE paclpe/ieieHue ¢ XapaKTepUCTUKaMH
M [X ] =2, D[X ] = 4/ 3. Haiitu f(x), F(x) ¥ BEpOATHOCTB TOTO, YTO B TPEX HE3aBUCUMBIX

HCTIBITAHUAX CITydyaifHas BenmuunHa X XOTs OBl pa3 MoMaja B HHTEpBa [3,5] .
4. Cpok ciy:x0bl pubopa — ciydaifHas BenuuuHa X, pacrupesielieHHas 10 YKCIIOHEHIIHATEHOMY
3aKOHY C [apamMeTpoM A =3. VYkasarb IUIOTHOCTH BEPOATHOCTH J(X)u uncnose

XapaKTEPUCTUKH DTOM CIIydaliHO BEIIMYUHBI, IOCTPOUTH KPUBYIO PACIIPEICIICHMUS.
S. 3agaHbpl MAaTEMaTHYECKOE OKUJAHUE a U CPEJTHEE KBAAPATUUECKOE OTKIOHEHUE O HOPMAJIBHO
pacnpezeneHHoM ciydaitHoil BennunHbl X. Halitu: 1) BeposTHOCTB TOTO, 4TO X IPUMET 3HaYCHHE,

npuHaIexKaree uuTepBany (C;[); 2) BEPOSTHOCTH TOTO, YTO AGCOMOTHAS BENTHUYHHA

OTKJIOHCHUA CJ'Iy‘-I&fIHOfI BCJIMYHUHBI OT MAaTEMATUUYECCKOI'O O KUAaHUA OKAXKETCSI MCHBIIIC 5 .
a=14; 0 =4; a =18; [} =34; 0 =8.



Bapuant Ne3

1. Cnyqaiinast BenmuurHa X UMeEeT pacipeiesieHne BEpOosITHOCTEH, peACTaBICHHOE Ta0auIe

X 1 0 1 2 3
P(x) 0,1 P, 0,25 0,2 0,3

Haiitu P 5, OyHkmuio pacnpenenerus I (x). Tocrpours rpapux F(x). Haiitu
M(X),D(X),o(X).

2. 3aj1aHa IJIOTHOCTh paclpe/ielieHHsl HeNpephIBHOM cirydaiiHoi Benuunasl X :
s

a T
xX)=q—sinx, 0<x<—;
f(x) 3 3

Haittu: 1) mapamerp a; 2) ¢yskuuio pacnpenenenus I (X); 3) MaTemMaTuyecKoe OXHUAAHUE,
JUCIIEPCUI0O W CpelHee KBaJpaTUYeCKOe OTKJIOHEHUE CilydyailHOW BenuuuHbl X; 4)

PO<X<Z
2

3. llena nenenus mkanel amnepmerpa paBHa 0,2. [loxasanust ammepmerpa OKpYIVIIOT 10
Omwkaiiniero nenoro aeneHus. HalTu BeposTHOCTH TOro, YTo HpU OTcueTe OyAeT craenaHa
omnoOka, npesbimaromas 0,03 A.

4.B TeueHne yaca KOMMYTAaTOp, YCTAHOBJIEHHBIN I BKIIIOUEHMs TeJae(OHHBIX ammaparoB B
oducax ToproBoil pupmsel, monyqaer B cpeaHeM 90 Bb3oBOB. CuuTasi, YTO YKCIO BHI30BOB Ha
11000M OTpe3Ke BPEMEHH paclpesieneHo o 3akoHy Ilyaccona, HaliTM BepOSTHOCTH TOTO, YTO B
TE€4eHHE 2 MUHYT MOCTYIAT TPU BBI30BA; HE MEHEE TPEX BHI3OBOB.

S. 3aiaHpl MaTEMATUYECKOE OKUAAHNUE @ U CPEHEE KBAAPATUIECKOE OTKIIOHEHME O HOPMaJIbHO
pacripeniesieHHON ciay4aiiHoi BennuuHbl X. Haiit: 1) BeposTHOCTB TOro, yTO X IpUMET 3Ha4YEHUE,

NpUHaUIekallee HHTepBany (& ] ); 2) BEpOSITHOCTh TOro, 4YTO aOCOJIIOTHas BeJIWYMHA

OTKJIOHCHUA cnyqaﬁﬂoﬁ BCIIMYHWHBI OT MAaTEMATHYCCKOI'O OKUJAHUS OKAXKETCSA MCHBIIIC 5 .
a=8; 0 =4; ¢ =8; [ =12; O =8.
Bapuant Ne4

1. Ciiyuaiinas BenuunHa X UMeeT paclpe/ielieHne BepOSITHOCTEH, MPpeICTaBICHHOE Ta0IuIei

X 1 2 3 4 5
P(x) 0,1 P, 0,25 0,2 0.3

Haittu P 5, Qynkumo pacnpenenenns I (X). Tlocrpouts rpapux F(X). Haiitu
M(X),D(X),o(X).

2.3a71aHa IIOTHOCTH Pacpe/ieNieHUs HelpephIBHOM clydaiiHoi Betnduabl X :



0, x<lI;
f(x)=<3ax, 1<x<2;
0, x>2.

Haittu: 1) mapamerp a; 2) ¢yskuuio pacnpenenenus I (X); 3) MaTeMaTU4YEeCKOE OXHJIaHUE,
JUCIIEPCUI0O U CpellHee KBAaJpaTU4YeCKOEe OTKJIOHEHUE CilydyailHOW BenuuuHbl X; 4)

P O<X<l
2

3.nTepBan IBHKEHHS TEII0X0/10B «MockBa» Ha p.UpThIil cocTaBisieT
3 4. JlayHUKM NOJIXOIAT K MPUCTAHU B HEKOTOPBI MOMEHT BPEMEHHM, HE 3Hasl PAaCIHUCaHUS.
KakoBa BepOSITHOCTb TOTO, UTO OHU OIO3JAJIM HAa OYEPETHON TEII0X0/] He Oojiee ueM Ha 15 MuH.

4.Vccnenyercss pailoH MaccoBod ruOenmn cyaoB B BodHe 1939-1945 rr. BepostHocTb

0,041
oOHapy>KeHUsI 3aTOHYBIIETr0 Cy/IHA 3a BpeMsi movcka [ 3amaercs Gopmyioit P (l‘ ) =1l-e

. [lycte ciyuaitnast BenmmunHa 7 — BpeMsi, HE0OOX0AUMOE [UIsE OOHAPYKEHUSI OYEPETHOTO CyaHA (B
yacax). Halitu cpennee 3naueHue 7.

S. 3ajiaHbl MaTEMaTHUECKOE OKUAAHNUE a U CPEIHEE KBAAPATUUECKOE OTKIIOHEHHE O HOPMaJIbHO
pacnpezeneHHoM ciydaiiHoil Benuuunbl X. Halitu: 1) BepossTHOCTB TOT0, 4T0 X IPUMET 3HaYECHHUE,

npuHagnexkamee uHTepBany (5 [3); 2) BeposSTHOCTb TOro, 9TO aGCOMIOTHAS BEIHYMHA

OTKJIOHCHUA cnyqaﬁﬁoﬁ BCJIMYHUHBI OT MAaTECMATHUUYCCKOI'O OXKNAAaHHUA OKAXKETCSA MCHBIIIC 5 .
a=8; o =4; a =15; B =14; 0 =6.

Bapuant Ne$

1. Ciiyuaiinas BenuunHa X MMeeT paclpeielieHne BepoSTHOCTEH, Ppe/ICTaBIeHHOE Ta0IuIei

X 0,1 0,2 0,3 0,4 0,5
P(x) 0,2 P, 0,1 0,1 0,3

Haiitu P,, ¢yskumo pacnpenesneHns F(x). Tocrpours rpapux F'(x). Haiiru
M(X),D(X),o(X).

2. 3aj1aHa IIIOTHOCTH PacIpe/ieIeHHs HEPEPBIBHOMN ClydaiiHoi Benmmunnbl X :

f(x):Lz, xeR.
1+ x

Haiitu: 1) mapamerp a; 2) Gynxnmio pacnpeneneuus [ (X); 3) mMaremaTH4yecKoe OXKUJaHUE,

JUCIIEPCHUIO U CPEAHEE KBAPATUUECKOE OTKIOHEHHE CIIy4ailHOM BeMYuHbI X; 4) P (O <X < 1).
3.MHTepBan ABMKEHU AU3elb-110e310B uepe3 ¢. Hoas Jlsuist Ha Ypane cocrasinsier 6 4. Typuctsl
MOAXOAAT K BOK3aJly B HEKOTOPBIII MOMEHT BpeMeHH. KakoBa BEpOSITHOCTb TOTO, UTO MOE3] YIIe
20 muH Hazan? KakoBa BEpOSITHOCTh TOTO, UTO JO OTXOJA CIEAYIOUIETO «IU3ENs» OCTAIIOCh HE
MeHee 3,5 u.

4. BeposAsTHOCTh BBIXOJAa M3 CTPOs TpaHcopmaropa 3a Bpems OdKciuiyaranuu [ 3amaercs

0,002
dbopmyIoii: P (f) =1l-e " CrnydaifHas BenuumHa 7— BpeMsi O€30TKa3HOM paboOThHI

Tpachopmaropa. HaiiTu maTemaTmueckoe OXHAaHWE W Jucnepcuto 7, ecnu BenuuuHa 1
U3MepseTcs B yacax.



S. 3agaHbl MaTEMAaTUYECKOE 0’KUIAHHUE d U CPEIHEE KBAIPATUUECKOE OTKIIOHEHHE O HOPMAJIBHO
pacnpeneneHHou cinydaiiHoi Bennunnbl X. Haiitu: 1) BeposiTHOCTB TOTO, yTO X IPUMET 3HAYCHHUE,

npuHauIexKariee uuTepBany (O [); 2) BEPOSTHOCT TOTO, 9YTO AGCOMIOTHAS BEITHUMHA

OTKJIOHCHUA cnyqaﬁﬁoﬁ BCIIMYHWHBI OT MAaTEMATHUYCCKOTI'O OKUIAHUA OKAXKETCSA MCHBIIIC 5 .
a=8; o =3; a =9; [ =18; O =6.

Bapuant Ne6

1. Cnyyaitnas BenmuunHa X UMeeT pacmupesiesieHne BEPOATHOCTEH, IPEICTaBICHHOE Ta0IuIieh

X 0,5 0,4 0,3 0,2 0,1
P(x) 0,2 P, 0,1 0,1 0,3

Haittu P,, ¢yskumo pacnpenesneHus F(x). Hocrpours rpapux F(x). Haiitu
M(X),D(X),o(X).

2. 3ajana IIOTHOCTh pachpejieIeH s HePephIBHOM clydaiinoil Benuuunbl X :

0, x<lI;
f(x)= a(2x—1), 1<x<L2;
0, x>2.

Haiitu: 1) mapamerp a; 2) ¢ykuuio pacnpenencaust F (X); 3) mMareMaTH4ecKoe OXHJaHuE,
JUCIIEPCUI0O U CpellHee KBaJpaTU4YeCKOEe OTKJIOHEHHE CilydyailHOW BenuuuHbl X; 4)

P O<X<l
2

3.MHTepBan ABMKEHUS TpaMmBas paBeH 5 MHH. Ilaccakup MoaAXogUT K OCTAHOBKE B HEKOTOPBIN
MOMEHT BpeMeHHU. KakoBa BEpOsITHOCTb TOTO, UTO OH MOJIOIIEIN HE paHEee YeM Yepe3 MUHYTY Hocie
yX0/1a IIPEIBIAYIIEr0 TaMBasl, HO HE MTO3HEE YEM 32 JIBE€ MUHYTHI 10 OTXO0/a CIEAYIOIEro?

4 HenpepbiBHast ciydaiiHas BenuuumHa X pachnpeseneHa IO I10Ka3aTeIbHOMY 3aKOHY C

0 mpu x < 0;
IJIOTHOCTBIO  BCPOATHOCTU f(X) = ax Haiitu BEPOATHOCTDH COOBITHS
4e ™ mpu x > 0.

{X €(0,2;0,5)}.
S. 3aiaHpl MaTEMATUYECKOE OKUAAHNUE d U CPEHEE KBAAPATUIECKOE OTKIIOHEHUE O HOPMAaJIbHO
pacripesiesieHHON ciay4aiiHoi BennuuHbl X. Halit: 1) BeposTHOCTB TOro, yTO X MpUMET 3Ha4YEHUE,

npuHaIekaliee HHTepBany (& ] ); 2) BEpOSITHOCTh TOr0, 4YTO aOCOJIIOTHas BeIWYHHA

OTKJIOHCHUA CJ'Iy‘I&fIHOﬁ BCIIMYHUHBI OT MAaTEMATHUYCCKOT'O OXKUIAHUS OKAXKETCSA MCHBIIIC 5 .
a=12; o =5; @ =17; [ =22; O =15.

Bapuant Ne7

1.Cnyyaitnas BennunHa X UMeeT pacnpeesieHne BEpOATHOCTEH, TPeICTaBICHHOE Ta0IuIIeH

X 0,1 0,2 0,3 0,4 0,5
P(x) 0,3 P, 0,25 0,15 0,1




Haiitu P,, dynxumio pacnpenenenms F(x). F(x). Haitu

M(X),D(X),c(X).

2. 3aJjaHa NIIOTHOCTh pacHpeieleHUs HEMPEPhIBHOM ciydaiinoii Benuuunbl X :

[TocTpouts rTpadux

0, x<O0;

f(x)= a(8x2+4x), OSxS%;
0, x>l.
3

Haittu: 1) mapametp a; 2) dynkmuio pacupenenenus I (X); 3) MaTemMaTHuyeCcKoe OXKUIAHUE,
JUCIIEPCUI0O U CpellHee KBaJpaTHYECKOe

PO<X<1.
2

OTKJIOHCHHE CiydailHoW BenuuuHbl X; 4)

3 llena nenenus mkajisl U3MepuTeabHoro npubopa pasHa 0,2. ITokazanus npuGopa OKpyIJISIOT
1o Ommkaiimero nenoro uucna. Ilomaras, 4To mpu oTcdere ommOKa OKPYIJICHUS paclpesieneHa
II0 PAaBHOMEPHOMY 3aKOHY, HAaWTH MAaT€MaTU4YEeCKOE OXKUAAHHUE, JUCIEPCHI0, CperHEe
KBaJIpaTUUECKOE OTKJIOHEHUE STOW CIIydallHOM BEIMYMHBI, BEPOATHOCTH TOrO, YTO OIIMOKa
okpyrieHus 6onbie 0,5.

4.BeposSTHOCTB BBIXO/A U3 CTPOS TUAPOMY(THI BAIOIIPOBO/IA TEIIIOBO3a 32 BPEMS IKCILTyaTaIlluu
—0,05¢

! 3anaercs popmynoit P(f) =1—e . Cnyuaitnas BenuuuHa 7 — BpeMs pabOThI THAPOMY(THI

710 BBIXOJa U3 cTpos (B Mecsinax). Haiitu cpexnee Bpemst 6e30TKa3HON pabOThI THAPOMY(DTHI.
S. 3aiaHpl MaTEMaTUYECKOE OKUAAHNUE @ U CPEHEE KBAAPATUIECKOE OTKIIOHEHUE O HOPMaJIbHO
pacnpezeneHHoM ciydaiiHoil BennuuHbl X. Halitu: 1) BeposTHOCTB TOTO, 4TO X IPUMET 3HaYCHHE,

npUHaIekKaliee HHTepBany (& ;,B ); 2) BEpOSITHOCTh TOro, 4YTO aOCOJIIOTHAs BeIWYHHA

OTKJIOHCHUA CnyqaﬁHoﬁ BCJIMYHUHBI OT MAaTEMATHUUYCCKOI'O O KUAaHUA OKAXKETCSI MCHBIIIC 5 .
a=11; 0 =3; & =17; [ =26; & =12.

Bapuant Ne8

1.Cnyyaitnas BennunHa X ©MeeT pacipeesieHne BEpOATHOCTEN, IPEICTaBICHHOE Ta0IuIIeH

X 1 2 3 4 5
P(x) 0,2 P, 0,25 0,1 0,3
Haittu P2 , Gyskmumio pacnpenenenus I (x). Ioctpouts rpadukx I (X). Haiit
M(X),D(X),o(X).
2. 3aj1aHa TWIOTHOCTH paciipesieeHKs. HeNpephIBHOM cilyuaiiHoit Bemuunnbl X :
0, x<0;
) s
f(x)=<a-sinx, OSxSE;
T
0, x>—.
2




Haittn: 1) mapametp a; 2) dynkimio pacnpenenenns I (x); 3) MareMaTH4ecKoe OXXHIaHUE,
JUCIIEPCUI0O U CpeJHee KBAJApPAaTUUYECKOE OTKJIOHEHHE cllydailHoW BenuuuHbsl X; 4)
P(0< X < 7).

3.MuHyTHas CTpesKa MEKTPUUECKUX YacOB Ha BOK3aJle MepEeMEIIaeTcss CKauKooOpa3HO B KOHIIE
Ka)KHOﬁ MUHYTBI. Haiitn BCPOATHOCTH TOT'O, YTO B JAHHOC MI'HOBCHHUEC YaChl ITIOKA3bIBAOT BPCM,

KOTOPOE OTJIMYAETCS] OT UCTUHHOTO He Oosee yeM Ha 20 c.
4 Bpemsi 0Oe30Tka3HOW paOOTHI TENEBH30pa PaCIpPEeNCHO IO IOKa3aTeIbHOMY 3aKOHY C

mnotHocteio [ (1) = 0,002¢™™ . Haiiru BEPOATHOCTh TOTO, YTO TENEBU30p IMpopaboTaer

6e3otka3Ho He MeHee 1000 u.
5. 3amanbpl MaTeMaTHYECKOE OKUAAHUE @ U CPeHEE KBAAPATUIECKOE OTKIIOHEHHE O HOPMaIbHO
pacnpeneneHHou ciydaiHoi Bennunnbl X. Haiitu: 1) BeposiTHOCTB TOTO, yTO X IPUMET 3HAYCHHUE,

IpUHAUIeKaliee HHTepBany (& ;,B ); 2) BEpOATHOCTH TOrO, 4YTO AaOCOJIOTHAs BEIMYMHA

OTKJIOHCHUA cnyqaﬁﬁoﬁ BCJIMYHUHBI OT MAaTEMATHUUYCCKOI'O OXKNUAAaHHUA OKAXKETCSA MCHBIIIC 5 .
a=10; o =8; @ =14; [ =18; O =2.

Bapuant Ne9

1.Cnyqaitnas BennunHa X UMEET pacipeielieHne BEpOsITHOCTEH, MpeICTaBICHHOE Ta0IuIen

X 0,2 0,4 0,7 0.8 1
P(x) P, 0,15 0,25 0,2 0,3

Haiittu P;, ¢yskumo pacnpeneneHus F(x). Hocrpours rpagux F(X). Haiitu
M(X),D(X),o(X).

2. 3ajaHa IIOTHOCTh pachpesieeH s HepephIBHOM cydaiiHoil Benuaunbl X :

0, xS—z;
2

f(x)=<cosx, —%<x£0;

Haiitu: 1) ¢ynxmmo pacnpenenenus I (X); 2) MaTeMaTH4ecKOe OXHUAAHHUE, AUCIEPCUI0 U
cpeaHee KBapaTUYECKOE OTKJIOHEHUE CITy4ailHON BeJTUYUHbI X; 3) PlO<X <—

3.llena nenenus mkansl amrepmerpa paBHa 0,5A. IlokasaHus OKpyrJsIIOT 10 OJvpKalIiero
neneHusi. HaiiTu BeposITHOCTB TOTO, UTO TIPH OTcUueTe OyaeT caenana ommobka He 6omee 0,1A.
4.Bpemst T 06e30Tka3HOl paOOTHI JUCIUIEs paCIpesieleHO M0 IO0Ka3aTelbHOMY 3aKOHY C
MareMarnyeckum oxkupanue 5000 4. KakoBa BepOSITHOCTH TOTO, YTO KOHKPETHBIA IHCILICH
npopabotaet 6e3 oTkaza ot 7000 1o 10000 u.

5. 3aaHbpl MaTeMaTHYECKOE OKUAAHNUE a U CpeHEE KBAAPATUIECKOE OTKIIOHEHHE O HOPMaIbHO
pacnpezeneHHoM ciydaitHoil BennunHbl X. Halitu: 1) BeposTHOCTB TOTO, 4TO X IPUMET 3HaYCHHE,

npuHaIexKaree uuTepBany (5 [); 2) BEPOSTHOCTH TOTO, YTO AGCOMIOTHAS BENTHUHHA

OTKJIOHCHUA cnyqaﬁHoﬁ BCJIMYHUHBI OT MAaTEMATHUUYCCKOI'O O KUAaHUA OKAXKETCSI MCHBIIIC 5 .
a=10; o =2; @ =11; [ =13; O =5.



Bapuant Nel0

1.Cnyqaiinas BenuunHa X ©MeET pacripeielieHne BEPOsITHOCTEH, IPEICTaBIEHHOE Ta0nuIei

X -1 0 1 2 3
P(x) P 0,15 0,25 0,2 0,3

Haittu P,, dynkumio pacnpenenenus F(X). Tlocrpouts rpadux F(X). Haiitu
M(X),D(X),o(X).

2. 3ajaHa IIOTHOCTH paclpeieieHus] HEPEPhIBHOM CIy4aiiHOM BeTMUMHBI X :

0, x<2;
f(x)=4a(x-2), 2<x<3;
0, x>3.

Haittu: 1) mapamerp a; 2) dynkmuio pacupenenenus I (X); 3) MaTemMaTHuyecKoe OXKUIAHUE,
JUCIIEPCUI0O U CpeJHee KBaJpaTUYeCKOe OTKJIOHEHHE CilydyailHOW BenmuuuHbl X; 4)

P O<X<l
2

3.Bce 3HaueHust paBHOMEPHO paclpe/ieIeHHOM cllyyailHON BEIMUYMHBI JeKaT Ha OTpPe3Ke [2;8] .
HaliT BeposITHOCTB MOMAIaHUs CIy4allHOW BEJIMYMHBI B IPOMEXKYTOK  (3;5).

4.Yucno orTkazaBIIMX 3a BpeMs 1 DJIEMEHTOB anmaparypbl — clydaiiHas BEJIUYMHA,
pacipenenennas  skcronenmmanbio (A =0,2).  Vkasats miotHocTh M (YHKIHIO

pacripesiesieHus, TTOCTPOUTh UX TpaUKH, HAUTH CpeAHee YHCIO 3JEMEHTOB, KOTOpPbIE MOTYT
BBINTH W3 CcTpos 3a Bpems 7. KakoBa BEpOSATHOCTH TOrO, YTO YMCIIO OTKA3aBIIMX 3JIEMEHTOB
3aKnro4eHo Mexay 3 u 10?

S. 3agaHbl MaTEMAaTUYECKOE OXKUJAHUE @ U CPEJTHEE KBAJPATUUYECKOE OTKIIOHEHUE O HOPMAJIbHO
pacnpezeneHHoM ciydaiiHoil BennuuHbl X. Halitu: 1) BeposTHOCTB TOTO, 4TO X IPUMET 3HaYCHHUE,

npuHagnexamee wuaTepBany (5 [3); 2) BepOSTHOCTb TOrO, YTO aGCOTIOTHAS BETHUMHA

OTKJIOHCHUA CnyqaﬁHoﬁ BCJIMYHUHBI OT MAaTEMATHUUYCCKOI'O O KUJAaHUS OKAXETCSA MCHBIIIC 5 .
a=11; o =4; @ =13; [ =23; J =6.

INPAKTHYECKAS PABOTA Ne3 <MATEMATHUYECKASA CTATUCTHUKA»

3agauya 1. IIpoBepka runoresbl 0 3aKOHe pacnpeieseHUsl FTeHepaJIbHOM COBOKYITHOCTH 110
kpurtepuro [lupcona

s pasyMHOro TJIaHUPOBAaHUS M OpraHu3alMi pabOThl PEMOHTHBIX MaCTEPCKHUX
CEJIbCKOXO3SUCTBEHHONW TEXHHKHU 0Ka3aJ0Ch HEOOXOIUMBIM H3YyUUTh JUIUTEIHHOCTh PEMOHTHBIX
orepanuii, TPOU3BOJUMBIX MacTepckuMH. IlomydeHbl pe3ynbTaThl (CTpyNIUPOBAHHBIE 10
WHTEPBAJIaM ) COOTBETCTBYIOIIETO CTATUCTHUECKOTO 00cenoBaHus ((PUKCUPOBAHBI JUTUTETFHOCTH
onepanwmii B 100 crmydasx):



[xi’xi+1) [xl;xz)

nl. ni

TpeOyercs:
1) nocTpouTh rucTOrpaMMy 4acTOCTEM;

2) HAWTH YHCIIOBBIC XapPaKTEPUCTHUKHU BBIOOPKH (X5, S, A, E);

3) 1o BHly TUCTOTpaMMBbI U 3HAYECHUSM YHCIIOBBIX XapaKTEPUCTUK BBIIBUHYTH THIIOTE3Y O
3aKOHE pacHpeeIeHus CIIy4aifHON BeIMYMHBI X — JUIMTEILHOCTH PEMOHTHBIX OIEPaIHii, OLIEHUTh
napamMeTpbl TEOPETUIECKOTO 3aKOHA M 3aMKCaTh €ro BUJI;

4) mpoBepUTh OCHOBHYIO THIIOTE3y O 3aKOHE pacrpezeieHuss X no kputepuro [Tupcona
(YpOoBEHb 3HAYMMOCTH BBIOPATh CAMOCTOSITENIHHO);

5) mpoBepuTh /IBE AIBTEPHATUBHBIC TMIIOTE3bI O 3aKOHE pacrpenesieHuss X Mo KPUTEPHIO
IInpcona.

Bapuanr 1
%) [ 103) | [3:6) | [69) | [9:12) | [12:15) | [15:18) | [1821) | [21;24)
n; 3 17 20 22 13 12 10 3
Bapuant 2
[ %1) | 103) | [356) | [6:9) | [9:12) | [12:15) | [15:18) | [18;21) | [21:24)
n; 24 22 16 12 10 9 5 2
Bapuant 3
[ %) | 103) | [356) | [6:9) | [9:12) | [12:15) | [15:18) | [18;21) | [21:24)
n; 23 21 15 11 9 7 8 6
Bapuanr 4
[ %1) | 103) | [356) | [6:9) | [%:12) | [12:15) | [15:18) | [18;21) | [21:24)
n; 2 6 9 27 30 11 9 6
Bapuanr 5
[ %) [ 10:3) | [3:6) | [6:9) | [9:12) | [12;15) | [15:18) | [18:21) | [21;24)
n; 14 11 12 13 14 12 13 11
Bapwnanr 6
[ %) [ 10:3) | [3:6) | [6:9) | [9:12) | [12;15) | [15:18) | [18:21) | [21;24)
n; 25 20 14 11 10 8 5 7
Bapwnanr 7
[ %) [ 10:3) | [3:6) | [6:9) | [9:12) | [12;15) | [15:18) | [18:21) | [21;24)
n; 26 19 13 12 11 7 8 4
Bapnanr 8
[ %) [ 10:3) | [3:6) | [6:9) | [9:12) | [12;15) | [15:18) | [18:21) | [21;24)
n; 24 21 14 11 9 10 8 3




Bapuant 9

[ %) | 103) | [36) | [6:9) | [9:12) | [12:15) | [15:18) | [18;21) | [21:24)
n; 3 8 10 25 20 13 11 10
Bapuanr 10
LX) [ [0:3) | [3:6) | [6:9) | [9:12) | [12;15) | [15:18) | [18:21) | [21:24)
n; 7 8 9 25 20 15 10 6

33[[3‘{21 2. Koppenaunonno-perpeccuonﬂblﬁ AHAJIN3 CTATUCTHYICCKUX JAaHHbIX

[omyyens! pe3ynpTaThl HAOMIOJCHUN ABYMEPHOM CiydaitHON Benu4uHsI (X; Y)

Y
X Y1 ) v
X 11 12 Ir
X2 21 n, n,,
xS nsl nsz cee nsr

Tpebyercs MpOBECTH PErpecCUOHHO-KOPPETSIIMOHHBIN aHAIN3 CTATUCTUYECKUX JaHHBIX 10
CIEAYIOLIEH CXEME:

1. HaiiTu rpynmnoBsle cpeHue yl- nepeMeHHon Y. B npsmMoyronbHoON cucTeMe KOOpAUHAT

MOCTPOUTH TOUKHU (xl. 3 ;i ) Y JIOMaHyI0 TUHUIO perpeccun ¥ Ha X. CoryiacHO BUY SMIIUPUIECKON

JUHUU perpeccuu («ioMaHoi») Y mo X BbeIOpaTh BUJ KOPPEISLMOHHON CBSI3U MEXIY
nepeMeHHbIMU X 1 Y.
2. Haiitu reHepasbHBIC CpelHHEe X M Yy U COCTaBHTH ypaBHEHHE JIMHEHHON perpeccun Y

Ha X, TOCTPOMTH rpadyK perpeccuu.

3. CoctaBuUTh ypaBHEHUS JIMHEIHON perpeccuu X Ha Y U mocTpouTh rpaduk perpeccu. [1o
BbIOPAaHHOMY 3HAUEHUIO MEpeMEeHHOM X chenaTh MPOTHO3 OXHJAEMOI0 CPEAHEro 3HAYeHMs
IepeMeHHoM Y.

4. YCcTaHOBUTH TECHOTY CBSI3U MEXy IEPEMEHHBIMU BeTMUnHaMu X U Y

5.01eHUTh CYyIIECTBEHHOCTh BBIOOPOUHOT0 KO3(PPHUIIEHTa KOPPETSIHH.

Bapmuanr 1
X\Y 4 6 8 10 12
10 1 1
15 1 1
20 2 4 2
25 5 11
30 6 12 10
35 4 10 10 8
40 6 6
Bapmuanr 2
\ X\Y | 50 150 | 250 | 350 ! 450




8,5

40

9,5

20

10

Bapuant 3

X\Y

10,1

10,2

10,3

10,4

10,5

0,8

0,9

[\

DO [ —

1,1

1,2

1,3

Bapuanr 4

X\Y

26

36

46

56

20

25

30

35

W

40

Bapuanr S

X\Y

20

30

40

10

10

50

12

Bapuanr 6

X\Y

34

[9Y)
W

36

37

38

39

15

17

4

19

13

—_
(91

21

— BN

11

23

1

25

DN (N[~

27

29

— W ||

— =2

Bapuanr 7

X\Y

10-15

15-20

20-25

25-30

30-35

35-40

0-0,2

0.2-04

0,4-0,6

0,6-0,8

0,8-1,0

(@)}




| 1,0-1.2 | 4
BapuanTt 8
X\Y 12 18 24 30 36 42
20 2 5
30 4 6 3
40 2 8 9 3
50 12 16 2
60 2 6 4 1
70 7 2
80 1 6
Bapuant 9
X\Y 10 15 20 25 30 35
50 2 2
60 2 4 5 6 4
70 2 7 12 10 4
80 10 10 6
90 8 6
Bapuant 10
X\Y 10 14 18 22 26 30 34 38 42
25 4 9 3
45 1 3 18 13 4
65 1 1 1 20 3
85 3 1 1 16 9
105 4 2 26
125 3 18 7
145 10 17 2




TECT

IIpunoxenue 7

10 AUCHUIIIIMHE «BrpIcias MmaTeMaTHuKa

1 cemecTp

Kareropus 1. Teopus. Jlunelinas anredpa

Marpuua — 370...

a)IIPSIMOYTOJIbHAS TAOIHUIIA YHCET
0)orpeaenuTesnsb

B)OTJIMYHBIN OT HYJISI MUHOP
T')HEOIIPEIEIIIEMOE TIOHSATHE

VYnopsoueHHasi COBOKYITHOCTb 3JIEMEHTOB, Y
KOTOPBIX HOMEP CTPOKHU M HOMEP CTOJIOIa
COBIAJIa0T, HA3bIBAETCH. ..

a) MOOOYHOM JAMaroHaIbI0 MaTPHIIBI
0) HeHYJICBOUM MaTpHUIICH

B) TJIAaBHOW JUArOHAIBIO MATPHIIBI
I')IMaroHaJIbHOW MaTpHUIIeH

Ecau B MaTpune 9YucJIO CTPOK paBHO YHUCITY €€
CTOJI6IIOB, TO TaKas MaTpula Ha3bIBACTCA:

a)IPSMOYTOJILHOM
0) KBagpaTHOU
B) CAMHUYIHOM

CoOBOKYNHOCTh 11 X 11 A€CTBUTEIBHBIX
YKCEJI, PAaCIOJIOKCHHBIX B BHJIC
MPSIMOYTOJIBHOHM TaOJUIIBI, TIE 71 — YHUCIIO
CTPOK, 1 — YHUCJIO CTOJIOIIOB TAOJIHIIBI,
Ha3BIBAETCS:

a) MPSIMOYTOJILHOW MaTpulien
0) ompenenuTenemM
B) KBaIpaTHON MaTpHIICi

Ecnu B MaTpuiie Bce 3JIEMEHTHI TJIaBHOMN
JIMaroHajy PaBHbI €IUHULIE, @ BCE OCTAJIbHBIC
AJIEMEHTBI — HYJIEBBIE, TO TaKasg MaTpUIa
Ha3bIBACTCS:

a)HyJIeBOH
0) TMaroHaJIbHON
B) €IUHUYHOMN

Ecnu B kBazipaTHOM MaTpHUILIE BCE €€
AJIEMEHTBI, CTOSIIIINE HUKE WJIU BBILIE INIABHOU
JIMaroHalli paBHbI HYJIIO, TO 3Ta MaTpULa
Ha3bIBACTCS

a) HyJIEBO
0) TpeyroJbHOM
B) AMaroHaJbHOMN

YToOb! BEIYUCIUTD [TPOU3BEICHNE MATPHUIIBI
Ha 4MCJIO0, HYXKHO. ..

a) YMHOXUTh 3JIEMEHTHI IEPBOM
CTPOKH Ha 3TO YHCJIO

0) YMHOXHTb 3JIEMEHTHI [IEPBOTO
cToJ0Ia Ha 3TO YUCIIO

B) YMHOXHTb 3JI€MEHTHI IJIaBHOM
JaroHaJId Ha 3TO YUCIIO

T') YMHOXHUTb KaX/IbIil 3JIEMEHT Ha 3TO
YHCIIO

[Tpu ymMHOXXeHHM MaTpuIbl A Ha MaTpully B
JOJDKHO COOJIIO/IaThCs YCIIOBHE. . .

a) YMCII0 CTOJIOIOB MAaTPUIBl A paBHO
YHCIly CTOJIOIOB MaTpullsl B




0) 4MCIIO0 CTPOK MAaTpHIlBl A paBHO
YuCciy CTOIOIOB MaTpullsl B

B) YHCJIO CTOJIOIIOB MaTPHIIBl A paBHO
YHCIy CTPOK MaTpuliel B

T') YUCJIO CTPOK MATpHIbl A paBHO
YHCIy CTPOK MaTpuliel B

Orneparyst yMHOKEHHS MaTpHIl HE 001aiaet
CBOMCTBOM...

a)acCOLMATHBHOCTH
0)KOMMYTaTUBHOCTHU
B)IUCTPHUOYTUBHOCTH

10

[Tpu yMHOXEHUU MATPULbl HA €IMHUYHYIO
MaTpuily OyzeT MoitydeHa. ..

a) UCXOJHAasi MaTpHIa

0) oOpaTHas MaTpuIa

B) CAMHUYHAS MaTpUIlQ

T') TPAaHCTIOHUPOBaHHAsI MaTpUIla

11

Marpuua < umeer pasmeprocTs 3x2,

MaTpuIia B _3x4u marpuia C — 2x4. Torna
CYILIECTBYET MPOU3BEICHUE MATPHII ...

a) BxC
0) AXB
B) CxB
r) AxC

12

Onpenenurens — 3T0...

a) YHCII0

0) marpuIa

B) BEKTOP

T) TabJaUIa YHCEI

13

Yemy He MOXKET OBITh PABEH ONPEIEIUTEND. ..

a) OTPHUIATEIFHOMY 3HAUYCHUIO
0) TpoOHOMY 3HAYCHHIO

B) HYIIIO

r') 0ECKOHEUYHOCTH

14

[Topsinok onpenenuTens 371o...

a)IUara3oH 3HauYeHUH ero 3J1eMEeHTOB
0)cyMMa MHJIEKCOB MOCTIEAHETO
3JIEMEHTA MOCIEeTHEH CTPOKHU
B)3HAYEHUE OINpPENEIUTENS

T') YUCJIO CTPOK U CTOJIOIOB

15

MuHop omnpenenuTens 31o. ..

a) cymMMa 2JIEMEHTOB €r0 INIaBHOM
JaroHaiu

0) anredpandeckoe JOMOTHEHUE
3JIEMEHTa OTIpEeACTUTENS

B) JIpyroii onpeaenuTeb,
MTOJTYYEHHBIN U3 JaHHOTO
BBIUEPKHBAHUEM CTPOKH U CTOJIOIA
T') IPOU3BEACHUE AIEMEHTOB IJIaBHOU
JaroHaiu

16

Anrebpanyeckoe JOMOTHEHUE KaXKI0TO
AIIEMEHTA PaBHO. ..

a) MUHOPY 3TOTO AJIEMEHTA, B3SITOMY C
MIPOTHUBOMNOIOKHBIM 3HAKOM;

0) MUHOPY 9TOTO JIEMEHTA, B3ATOMY
CO CBOMM 3HAKOM, €CJIM CyMMa
HOMEPOB CTPOKH U CTOJIOIA, HA




MepeceyeH KOTOPhIX CTOUT JaHHBIN
3JIEMEHT, HEUETHO, U C 0OpaTHBIM
3HAKOM, €CJIU YETHO;

B) MHHOPY 3TOT'O 3JIEMEHTA, B3ITOMY
CO CBOMM 3HAKOM, €CJIM CyMMa
HOMEPOB CTPOKH U CTOJIONA, Ha
MepeceYeH KOTOPhIX CTOUT JaHHBIN
3JIEMEHT, YE€THO, U C OOPAaTHBIM
3HAKOM, €CJIM — HEYETHO

17

[IpaBuiio TpeyroabHUKOB — 3TO. ..

a) MpaBWJIO IPeoOpa30BaHUS
OTIpENICIIUTEIIS

0) MpaBUIIO BBIYUCIICHUS
OIIpEeAEIUTEINS TF000T0 MopsIKa
B) MIPABHJIO BBIYMCIICHUS
OTIPENICIIUTEINS TPETHETO MOPSIKA
T') MpaBHJIO 00pa30BaHKs MHHOPOB

18

all 0 al3

Omnpenenurens (421 Gy Gy paseH...

a;, 0 ay

a) 4y, (a11a33 - a13a31)

0) —ay, (a4, —ay3a5,)
B) (ay,a5; —a3a5,)

r) —(a,a5; —a;a3)

19

Paznoxenuem OIPCACIIUTEIIA 11O JICMCHTAM
CTPOKHU HA3BIBACTCA. ..

a) HAXOXJICHHUE OINPEACIIUTENS KaK
CYMMBI IPOU3BEICHUI 2JIEMEHTOB
CTPOKH Ha MHHOPBI ATHX 3JIEMEHTOB
0)HaXO0XKACHHUE OMPEIECTUTENS KaK
CYMMBI TIPOM3BEICHUI 3JICMCHTOB
cTONOIIa Ha UX anredpandyecKkue
JIOTIOJTHEHUS

B)HAXO0KJIEHUE OMPEACTUTENs KaK
CYMMBI TIPOU3BEICHUI 3JICMCHTOB
CTPOKU HAa MHHOPBI ATHX 3JIEMEHTOB
T')HaXOKJICHUE ONPEICITUTENS KaK
CYMMBI IPOU3BEICHUI 2JIEMEHTOB
CTPOKHU Ha UX airedpandecku
JIOTIOJTHCHUS

20

Panrom MaTpulbl HA3bIBACTCA. ..

a) HAUOOIBIINN
HEHYJIEBBIX MUHOPOB

0)  KOJUYECTBO
3JICMEHTOB

B) KOJIMYECTBO
3JICMEHTOB

r) HauOOIBIIUN
HYJIEBOT'O MHHOpa

MOpAA0K

HCHYJICBBIX

HYJICBBIX

MOpAA0K

21

PaHr MaTpuIbl MOXKHO HAWTH. ..

a) TOJBKO TSI KBaJIpaTHOM MaTPHUIIBI




0) TOJNBKO AJIsi MaTPHILIbI O3 HYJIEBBIX
9JIEMEHTOB

B) JUIs JTFOOOM MaTPUIIBI

T') TOJBKO I CAMMETPUYHOM

MaTpPHULIbI
22 | OOpaTHas MaTpuIia A1 JaHHON MaTPHIIBI HE a) OnpeAeIUTENb TAaHHOU
CYLIECTBYET, €CIIU. .. MaTpHUILIbl pPaBEH HYJIIO
0) B TaHHOW MaTpHUIIe XOTh OJIUH
3JIEMEHT HYJIEBOU
B) JaHHasg  MaTpulla  He
BBIPOJK/ICHHAS
T') B JaHHOI MaTpulle JIEMEHTHI
IJIaBHOM 1MaroHaju HYJIEBbIE
23 | Marpuna A™! Ha3bIBaeTcs 06paTHOM K a) OHa YMTACTCS CIpaBa HAJIEBO
MaTpule A, eciu. .. TaK)Ke Kak 4 clieBa HalpaBo
6) AXE=A"!
B) AXA'=A'XA=E, rne E—
eMHUYHAs MaTpuUIa
I') €CJIM [10CJI€ TPAHCIIOHUPOBAHUH OHA
COBIAJIAeT C JAHHOM
24 | DneMeHThl 00pAaTHOM MATPHUIIBI — 3TO. .. a)ayireOpanuecKue JT0MOJTHCHHS
0) MHHOPBI
B)MaXXOPbl
T')[IPOTHUBOIIOJIOXKHBIE SJIEMEHTHI
25 | CxonbKO 0OpaTHBIX MaTPHIl MOKET a) oaHa
CYIIECTBOBATH ISl IaHHOM? 0) m000€e KOITMYECTBO
B) O/IHA WJIU JIBE
') HA OJTHOM WJIM OJHA
26 | Jlns HEBBIPOKIAEHHOW KBapaTHON a) X = A_l B
MaTpulbl 4 pelieHue cucreMsl AX =5 B 6) )
o X=F "4
MaTpU4YHOU (popme UMeeT BUJ ...
B) x = 4B "]
D x=pa!
27 | Ecnu npu pelieHnu CUCTEMbl YpaBHEHHM a) cucTemMa UMeeT €JMHCTBEHHOE
MetoaoM Kpamepa Bce onpeaenuTeny paBHbl | pelleHue
HYJIIO, TO... 0) cuctema UMeeT HEHYJIeBbIe
pelieHus
B) CCTEMa UMeeT 0ECKOHEUHOE
MHO>KECTBO PELICHU
') CUCTEMa HEe UMEET pelIeHH
28 | Ilpu pemieHnu CUCTEMbI TUHEHHBIX

YPaBHEHUH € KBaJAPaTHON MaTpHIIEH

K02 (HUIIUEHTOB A nenpzs MPUMEHSATD
dbopmynsr Kpamepa, ecnu. ..

a) CTPOKM MaTpuibl <4 nuHeiiHO
3aBUCUMBI
0) HM OAWMH W3 CTOJOIOB

MaTpULIbI A e apnsercs numeiinoit
KOMOMWHAIIMENR OCTAITBHBIX
B) CTOJIOIIBI

MaTpuIbI A JIMHEHHO 3aBUCHMBI




T) OIPEACIIUTEND

Marpuisl < pasen Hyimo

29

Meron I'aycca — 3710 ...

a) METO/I MTOCIIeI0BATEIHLHOTO
WCKITIOUEHUS TIEPEMEHHBIX

0) MeTO] 3aMEHBI TIEPEMEHHBIX
B) METOJ CJIOKEHUS

30

Ecnu Bce areMeHThI MaTpULibl CBOOOTHBIX
YJICHOB PaBHBI HYIIIO, TO

a) cucTemMa He UMEeT peLIeHUI

0) BCe HEM3BECTHBIC PABHBI HYJIIO

B) cucTemMa 00s3aTeIbHO UMEET
pereHusI

') HU OIMH U3 BapUAHTOB HE SIBISETCS
NPaBUIBHBIM

31

[Tpu pemennu cucrteM ypaBHEHUH METOJOM
I'aycca Henb34. ..

a) yIalIsITh PaBHbIC WIIH
POTOPIIMOHAIILHBIC CTPOKH KPOME
OJHOU

0) mM00YI0 CTPOKY YMHOXKATh HIIH
JIETUTh HAa HEKOTOPOE YHCIIO

B) TMICPECTABIISITH MECTAMU CTPOKHU
') YMHOXaTh JIt000i1 cTonber; Ha
HEKOTOPOE YHCIIO

32

[lana cuctema m JIMHEWHBIX YPaBHEHUU

¢ n HeusBecTHbIMU. IIycTh paHr MaTpulsl
ATON CUCTEMBI PAaBEH k, a paHT paclIUPEHHON
MaTpHULIbl CUCTEMBI paBeH p. [IpaBuibHbIMU

YTBCPKACHUAMU ABJISAIOTCA. ..

a) eclii n=p, TO CUCTEMa COBMECTHA
0) ecnu n>m, TO CUCTEMAa UMEET XOTS
OBl OIHO pEIICHUE

B) €CJii p=k=n, TO CUCTEMa UMEET
TOJILKO OJTHO peIIeHHe

r) ecnu p>k, TO cUCTEMa HE UMEET

pelIeHui

Kareropus 2. Marpuis! u onpeaenutenu, CJIAY (npaktuka)

BrimonHuTh nencTBue:

3-1 3 2)=

a).(3 9 6)
6). 18
3

B). |9
6

r). He cymectByeT oTBeTa

BrInmonHUTE neficTBUE:

0
(1 2 4)2|=
4

00 0
a). |1 2 4
4 8 16

BreImoHUTE nelcTBHE:




2 3
0| = 9
@57- By \O
r). He cymectByeT oTBeTa
Bremmonuuts neiictBue: 00 O
0
4 8 16
4 )-
16 0). (24
3210 ) (0 4 16)
0
4
r). 16
BrIonHuTh AeicTBHE: 2). (2 0 5)
5
2
0
0 = 5
5 0).
32+ B). (33 7)
I). HEBEpHas omnepanus
BemonHuts neiictre: a). (2 0 5)
2\ 5
0 = 0). | 0
5 2
B). (5 0 2)
I). HEBEpHas omnepanus
Haiitu anreOpanueckoe nonogHeHHe A4, a). 46
€CJIM U3BECTHA MaTpHIIA: 0) -46
1 2 3 -1 B). -6
2 -3 4 1 r). 6
0 6 5 -3
2 4 6 1
Haiitu anreGpandeckoe nomoHeHHE A2, eciim | a) 18
M3BECTHA MaTpULIA: 0)-18
1 2 -1 B) -6
r) 6

0 6

3
2 -3 4 1
5

2 4 6




9 | Haiitu oOpaTHyr0 MaTpuILy: 10 3.2
2 1 -1)" 23 23 23
3 -2 4| = a) | — % - % %
23 23 23
o3 2
23 23 23
ol O 51
23 23 23
17
23 23 23
B) HE CYILIECTBYET
-3 2
23 23 23
9 5 11
B) | -— - — —
23 23 23
k17
23 23 23
10 | Beiuuciuth onpeaesiuTeNb: a) 0
2 -1 2 3 0) 213
1 -1 3 -1 B) -106
= r) 87
31 1 3
-4 2 -1 2
Kareropus 3. Cuctembl THHEHHBIX alredpandecKux ypaBHEHUH
1 | Haittu pemienue cucTeMbl JIMHEHHBIX a) peleHue OTCYTCTBYET
YpaBHEHUM: 0) x=1, y=-2, z=-0,23
x=2y+z=-1 B) x=3, y=-0.25, z=-4.5
_x-2y-z=2. r) x=-0.11, y=2.14, z=0.56
2x+2y+z=1
2 | OObeMbI MPOMEKYTOYHOM MPOAYKIIUH B 76 113"
JIMHENHOMN CTaTU4ECKON MoJenu JIeoHTheBa
‘6 8 10 03 03
11 9 7|,
: 1 113 o\ 76 J
IpeCTaBIEHBl MaTPHIIEH 109 8 " 73 115"
00BEMBI BaJIOBBIX BBIITYCKOB —
oon 94 04
120/ 5
3) 11 H\ 73 )
140
BEKTOPOM Torma 06beMbl KOHEYHOTO
MPOAYKTa OyayT MpeICTaBICHbI BEKTOPOM ...
3 | OOBeMBI NPOMEKYTOUHON MPOIYKIIMH B ’;]:[]5 0.06 0.08

JIMHEMHOU cTaTUYECKOM Mojiesin JleoHTheBa
i

6 12 24
12 24 6 |
6 6 12

MPEJCTaBICHBI MAaTPUIIEH

4=[012 012 002

1 0,06 0,03 0,04




00BEMBI BaJIOBBIX BBIITYCKOB —

100
200 |
BEKTOPOM Torpa marpuna

K03 (UIIMEHTOB MPSMBIX 3aTPaT UMEET
BU ...

‘0,06 012 0.24
4=[006 012 0.03
0,02 002 0.04
0,01 0,02 0,04)
A4={002 004 0,01
0.01 0,01 002)

2)

3)
‘0,06 012 0.24)
A=1012 024 006
N 0,06 006 012)

Haiitu pemenne cuctemsl JIMHEHHbBIX
ypaBHEHUN: X+2y-z=0

x-y+3z=4

2x-3y+2z=2

a) Pemrenue orcyrcTByer
0) x=1, y=-2,7z=3

B) x=1, y=3, z=2

r) x=3,y=2, z=1

Kareropus 4. Teopusi BekropHble mpocTpaHCTBa

Bribepute HeBepHOE YTBEPKICHHE .

a) OTpe3oK, A7 KOTOPOro yKa3aHo,
KaKO#l U3 €ro KOHIIOB CYUTACTCS
HAYaJIoOM, a KaKOH — KOHIIOM,
Ha3bIBACTCSI BEKTOPOM.

0) JIroOas Touka mpoCTpaHCTBA MOXKET
paccMaTpUBaThCS KaK BEKTOP.

B) /lninHoOI HEeHyneBoro BekTopa AB
Ha3bIBAETCs JJIMHA OTpe3Ka AB

r) BekTopsl Ha3bIBAIOTCS PaBHBIMU,
€CITM WX JIJTHHBI PAaBHBIL.

1) OT m000# TOYKH MOKHO OTJIOKHUTH
BEKTOp, PaBHBIN TaHHOMY, ¥ TIPUTOM
TOJILKO OJIUH.

BeiOepute HEBepHOE YTBEPXKIECHUE .

a) Cymma BekTopoB d +b He
3aBUCHUT OT BBIOOpPA TOUKH, OT KOTOPOI
MIPH CIIO)KEHUH OTKJIAIBIBACTCS
BEKTOp q.

6) [IpousBenenue 1000ro BEKTOpa Ha
YHCII0 HYJIb €CTh HEHYJIEBOU BEKTOP.
B) st moboro k u moboro

—

BEKTOpa (I BEKTOpPHI

u Ka xommmmeapust.

r) CyMMa HECKOJIbKMX BEKTOPOB HE
3aBUCHUT OT TOTO, B KAKOM TIOPSIJIKE
OHM CKJIaJbIBAOTCHI.

Bribepure BepHbIe yTBEPKICHUS.

a) Tpu BeKTOpa Ha3bIBAIOTCS
KOMIUIaHAPHBIMHU, €CJIU IIPU




OTKJIaABIBAHUH OT OJJHOU U TOH K€
TOUYKH OHHU OyIyT Jie)KaTh B OJHON
IJIOCKOCTH

0) Tpu BekTOpa, Cpeau KOTOPHIX
HMMEIOTCS 1B COHANPABIICHHBIX
BEKTOPA, KOMIUIAHAPHBI.

B) /IBa mMOOBIX BEKTOpA
HEKOMILUTaHAPHBI

r) [Ipu cnoxxenun Tpéx
HEKOMILTIaHAPHBIX BEKTOPOB MOXKHO
M0JIb30BATHCS MPABUIIOM

napasuiesenurnesia
VYka3aTh, Kakue u3 CIACAYIOINX YTBEPXKIeHU | a) 2, 4
HEBEPHBI. 0)1,4
1) Tpu BekTOpa, 1Ba U3 KOTOPHIX B)1,2,3,4
KOJUIMHEAPHBI, KOMIIJIAaHAPHBI. r)3,4

2) JIroOble Tpu BEKTOpa KOMIUIAHAPHBI.
3) Ecnu Tpu BeKTOpa KOMILJIaHAPHBI, TO
KaKue-HUOYIb 1B U3 HUX KOJJTMHEAPHBI.

4) Ecim ozun u3 Tpex Bektopos (), To a1H
BEKTOPHI KOMILIaHAPHBI.

Cpenu npeacTaBlIeHHBIX MHOXKECTB JIMHEHHOE
IPOCTPAHCTBO He obpazyem ...

a) MHOYKECTBO BCEX MATPHIL
Pa3MEepHOCTBIO M1 X I

0) MHOKECTBO BCEX BEKTOPOB,
IpHHAJIEKAIMX TPOCTPAHCTRY R
B) MHOKECTBO BCEX BEKTOPOB,
pMHAJIEKAIIUX TPOCTPAHCTBY R
I') MHO>KECTBO BCEX MaTpPHIL
pPa3MEpHOCTBIO M X 1, COEPIKALINX
TOJIBKO IIOJIOKUTENbHBIE YHCIIa

JIuneliHOE POCTPAHCTBO L ye
obnadaem CBONCTBOM ...

a) 0-x=0 jnq mooro
xelL

xeL

0)171s1 TF000TO MOXKET
CYIIIECTBOBATh HECKOJIBKO
TIPOTHBOTMOIOKHBIX

snemenToB — v = L
B)HEUTpaJIbHBIN

QJICMCHT U S I‘ SABIIACTCA
CANHCTBCHHBIM

r) ((Dxr=-x ans mo6oro ¥ €L

Jluneiinoe mpoCTpaHCTBO 0bpazyem
MHOXECTBO ...

a) HATYPaJbHBIX YHCENT

0) MOJIOKUTEIBHBIX PALIUOHATIBHBIX
qucen

B) IEHCTBHUTEIBHBIX YHCEI

I') OTPULIATENIBHBIX LIETBIX YHCENT




JIuHeliHOE IPOCTPAHCTBO He
0bpa3zyem MHOKECTBO ...

a) HaTypaJbHBIX YHCEN

0) KBaJIpaTHBIX MaTPHI] BTOPOTO
nopsiKa

B) IBYMEPHBIX BEKTOPOB

I') ICUCTBUTEIBHBIX YKUCEN

Jl71s1 571IeMEeHTOB JIMHEHHOTO TPOCTPAHCTBA
OTEPALMH CIOKEHUS 1 YMHOXKEHUS Ha
IENCTBUTENIHLHOE YHCIIO 00aJal0T
CBOMCTBOM ...

94 0=0

6)0-x=x
X-y=y-x

:)
—X=X

r)

10

CkansipHoe MPOU3BEICHUE BEKTOPOB B
KOOpJIMHATAX PaBHO ...

a) CyMMe NPOU3BEICHUM
COOTBETCTBYIOLUX KOOPAUHAT
JTAHHBIX BEKTOPOB

0) MPOU3BENICHUIO CYMM
COOTBETCTBYIOIIUX KOOPJIANHAT
JTAHHBIX BEKTOPOB

B) Pa3HOCTH NPOU3BEIACHUIM
COOTBETCTBYIOLMX KOOPAUHAT
JTAHHBIX BEKTOPOB

I') KOPHIO KBaJJpaTHOMY U3 CYMMBI
IIPOU3BEJICHUI COOTBETCTBYIOIINX
KOOPJIMHAT JJaHHBIX BEKTOPOB

11

YeMy paBHO CKaJISIpHOE NTPOU3BEACHUE ABYX
NEPIEHIUKYIISPHBIX BEKTOPOB?

a)0
0) 1
B) HE CYILIECTBYET

Kareropus 5. Bekro

Has anrebpa

Haiitu opt Bektopa a= (3, 0,— 4).

a)5
6). (3,0,—4)

3 4

B) (—g,o,gj
3 4

F) (g,o,—gj

Haiitu ninuny BekTopa AB, ecin A(1, 2, 3)u
B(2,4,1).

a)0
0)3
B) -3
r) (1,2,-2)

CKaJ'ISIpHOC MMPOU3BCACHUC BEKTOPOB
a=(1,~1,2) u b=(2,3 1) pasuo

a). 0
0)-3
B) 1

Bexroper 232k -1) B(-1;1;4)

HAUKYJSPHBI, eciu k paBHO...

nepre

CkaJsipHOE IMPOU3BEJICHUE BEKTOPOB




a= {-2;-1;1;2;0} m b={0;1;1;1;2},3amanupix B | 6).0
OPTOHOPMHUPOBAHHOM 0a3zuce, paBHO... B).3
r)2
6 | Haiitu yrom Mexay BEKTOpaMHu a) ™
a=(1,2) m b=(-2,1). 2
0) 0°
3n
B _—
) 2
I)n
7 | CkansipHO€ IPOU3BEICHUE BEKTOPOB a) 0
4=(3,2,-1) u b=(1,-1,1) passo 6)-3
B) 6
r) 8
8 . - a)3
a=(1.-2.-
Haiitu opT BexTopa (1,-2,-2) 6) (1,-2,-2)
B) (1/3,-2/3,-2/3)
_ r)(-1,2,2)
9 | Haiitu niuny Bekropa AB | ecim A(1,2,3) u a). 0
B(3,0,4). 0)3
B) -3
F) (27 '27 1)
10| Hajiru yroil Mex1y Bektopamu 4=(2.-3,1) u g
b=(3.1.- )
=(3.13) 5. 0
3n
B). 2
r) 7T
11 | Haiftu yron Mexmy npaMbivMu X + 2y +3 =0wu | a) 0°
2x—y-5=0. n
6) 2
3n
B) 2
r "
12 Haiitu monyns Bexktopa 4=(4,-3,12) g)) 112
B) 11
r) 12
13 | Jansl Tpy BEpIIMHBI Tapaijiesiorpamma: a) (0;4)
A(0;0), B(1;3), C(5;3). Haiitu yeTBepTy1O 0) (4; 0)
BepunHy D, nmpoTuBoiexkaiyro Bepuinae B. B) (0; -4)
r). (-4, 0)
141 Haitru nuHy BexkTopa AB | ecim A(2,0,3) u a) (1,-2,2)
B@3, -2, 5). 0)3
B). 5
1—‘) (39_275)
15 | Ha mutockoctu nanel 2 BekTopa p=4{2; -3} u 2) 2p + 5q
q={1; 2}. Paznoxenue BexTopa a={9; 4} no -
po 6). p+q

Oazucy p , 9 umeer BUI ...

B). 2p-5q




r 5p+3q

7). p-q
16 | CkansipHOE TPOU3BEICHUE BEKTOPOB (1, -2, 3)
- . a)
a — (1, -1, 2) nb= (2, 3 —1) paBHO 6) (5, 5, 5)
B) 3
r)-3
17 | JlaHbpl TpH BEpIIMHBI ApaAJJICIIOTpaMMa: a) (0; 5)
A(0;0), B(2;3), C(7;3). HaiiTu 4eTBepTYIO 0) (5;0)
BepIIMHY D, IPOTHBOJICIKAITYIO BEPIIHHE B. B) (0; -5)
r) (-5; 0)
18 | CmewmanHOE IPOU3BEIEHUE a)—-36
a p C. 6)36
BEKTOPOB U 7 B3ATHIX B yKa3aHHOM B)3
nopsike, pasHo 3. Toraa cMernianHoe - 12
MIPOU3BEICHUE
BEKTOPOB 3a. 2z , \-25) PaBHO ...
Kareropus 6. Teopus. AHanmuTHYECKass T€OMETPHUSI
1 | YkaxuTe npaBUIbHOE COOTBETCTBUE MEKIY 1B,2A,3C,4D
XapaKTepOM PaCMOIOKEHHUS TIOKOCTH
a:Ax+By+Cz+d=0 B nekapToBoM
MIPOCTPAHCTBE W 3HAUYCHUSIMHU
kod¢¢unmentos A, B, C.
1)o napamiensHa ocu Ox  2)a IPOXOAUT
yepe3 ocb 07
3)a mepecekaet ocu Ox, Oy u Oz 4) a
nepnenouxyapHa niockocmu Oxy
A) A=0,B=0,C#0,D=0
B) A4#0,B=0,C=0,D=0
C) A#0,B#0,C#0,D#0
D) A=0,B=0,C=0,D#0
2 | JIBe mpsiMble HA TUIOCKOCTH MapasuIebHBI, a) UX HaIpaBJISIONINE BEKTOPHI
€CJIH: KOJUTUHEAPHBI,
0) UX HaAMPaBJISAIONINE BEKTOPHI
NEPICHIUKYIISPHBL;
B) X HAIPABJISIOIINE BEKTOPHI
nepecekaroTces nox yriaom 30°%;
T') UX HAIMPaBJISIFOIINE BEKTOPHI
nepecekaroTces noj yriaom 60°;
1) X HOPMAITbHBIC BEKTOPBI
NEPIICHIUKYISPHBIL.
3 | /IBe npsAMbIe HA IUIOCKOCTH a) UX HaMpaBJISAIOLINE BEKTOPHI

NEePHEHIUKYIISPHBI, €CIIN:

KOJUTMHEAPHB;
0) WX HaIMpPaBISIFOIINE BEKTOPBI
nepecekaroTcs moj yriaom 30°;




B) UX HAMPAaBIIAIONINE BEKTOPbI
nepeceKaroTcs moj yriaom 60°;
') UX HaIPaBJISIONINE BEKTOPHI
NePIEHANKYIISIPHBI;

1) UX HOPMaJIbHbIE BEKTOPBI
KOJUTMHEAPHBI.

JIBe MI0CKOCTH B IIPOCTPAHCTBE
NEPIEHAUKYIISAPHBI, €CIIN:

a) UX HAPAaBJISFOIINE BEKTOPHI
KOJUTUHEAPHBI,

0) UX HaAIPaBJISAIONINE BEKTOPHI
nepecekaroTcs noji yriaom 30°;
B) UX HAIPABIISIONINE BEKTOPHI
nepeceKkaroTcs noji yriaom 60°;
T') UX HAIPaBJISIONIUE BEKTOPHI
TIEPIICH UK YIS PHBL;

1) ©X HOPMAJIbHBIC BEKTOPBI
TIEPIICH UK YIS PHBI

OTMETUTh HECYIIECTBYIOIIEE HA3BaHUE
ypaBHEHHUS MPSIMOM B IPOCTPAHCTBRE:

a) KAaHOHUYECKUE;

0) oOmue;

B) IPOXOASILIUE Yepe3 2 TOUKH;
T')B OTpE3Kax;

1) MapamMeTpUYecKHe.

Kareropus 7. AHanuTHYeCKas F€OMETPH

Haiitu ypaBHeHue npsiMoii, mpoxoasauieit
yepes JaHHyo Touky M (1, 2)
NEePHEHANKYIISIPHO JAHHOMY BEKTOPY

n =(3;4).

a) 3x+4y—-11=0
0)-3x+4y—-11=0
B) 3x—4y—-11=0
r) 3x+4y+11=0

Haiitn ypaBHEHUE IPSAMOMA, IPOXOAALIECH
yepes JaHHYIo Touky M (1,-2) nmapanienbHo

JAaHHOMY BEKTOpYy s = (-3; 2).

a) 2x+3y+4=0
0) 2x+3y—-8=0
B) -2x+3y+4=0
r) 2x—-3y+4=0

Haiitn ypaBHeHue npsamoil, Mpoxoaauiein a) x+y+1=0
yepe3 nBe AaHHble Touku M (0, 1) u 0) x—-y+1=0
M (-1, 2). B) x+y+1=0
r x+y-1=0
Haiitn xoopauHaTh! HarpasJstomiero Bekropa | a) (-1;0)
npsmMoit x +y + 1 =0. 6) (0;-1)
B) (-1;1)
r) (1)
Haiiti koOopaAMHATHI HOPMAITLHOTO BEKTOPa a) (3;4)
npsimoit 3x — 4y — 11 =0. 0) (3;-4)
B) (3:11)
r) (3:-1D
HaiiTn ypaBHEeHHE NpsIMOM, TPOXOSAILIEH 1 23 +4
uepes Touky M (4.2) nox yriom ¢ = 30° x ocu a) ﬁx -yt 5 0
abcmucc Ox.
0) Lx+y+ 234 =0

V3




1 2V3-4
B) Ex—er N =0
F)—J;x—y+2J§_4—O
V3 V3

7 | HaliTu ypaBHEHME NPSAMOUN, IPOXOASILECH a) 3x+4y-12=0
yepe3 JaHHY Touky M (2, -3) 0) -3x+4y-6=0
NEPIEHAUKYJIPHO JAHHOMY BEKTOPY B) 3x—-4y—-12=0
n =(3;4). r) 3x+4y+6=0

8 | Haiitn ypaBHeHUE NPAMOi, IpoXoAsIIeH a) 2x+3y+4=0
yepes JaHHylo Touky M (2,-1) mapamiensHo 0) 2x+3y—-1=0
J@HHOMY BEKTOpY s = (-3; 2). B) -2x+3y+4=0

r) 2x—-3y+1=0
9 | Haiitu ypaBHEeHME NPSAMOU, TPOXOASIIEH a)3x+2y+1=0
yepes nBe Aanabie To9ku M (1,2) u M2 (3,-1). [ 6)3x—2y+1=0
B) 3x+2y+9=0
r) 3x+2y-7=0
10 | HaiiTu koopauHaThl HAMPaBJISIIOIIETO a) (-1;2)
BEKTOpA MpsiMoi x +2y -6 = 0. 0) (2;-1)
B) (-1;1)
0 (L1)

11 | Haiftu koopauHaThl HOPMAJIBLHOI'O BEKTOpA a) (-1;2)

npsimort 2x — 3y +12 =0. 0) (2;3)
B) (-1;1)
r) (2;-3)

12 | Haiitu a, mpu koTopoM npsiMble X-2y+6=0 u a)2

ax+4y-12=0 6yayT napauieabHbl 0) -2
B) 1
r)-3

13 | Haiitu yron mexay npsaMbiMu x + 2y +3 =0 | a) 0°

H2x—y—5=0. 6) n
2
3n

B) 5
r) n

14 | HaiiTu KoOpAMHATEI HOPMAJILHOTO BEKTOpA a) (-1;5)

npsimoit x — Sy +12 =0. 0) (5:-1)
B) (1;-5)
r) (:1)

Kareropus 8. BBenenue B aHanu3 (Teopusi)

1 | Ecnu 3Hauenus npenena pyHKUMN U caMOi a) Bo3pacTarolein
(GYHKIIMY B TaHHOW TOYKE PaBHBI, TO 0) pa3pbIBHOM
(GYHKIUS B 9TOM TOYKE HA3bIBAETCS B) HEMIPEPHIBHON

I') MOHOTOHHOM
2 | BoibepuTe npaBUIbHOE YTBEPKACHHE: a) 3HaueHue npezena GyHKIUU HE

€IMHCTBEHHOE

0) MOCTOSTHHBIM MHOKUTENb HEJb35
BBIHOCHUTB 32 3HAaK Mpezena

B) IOCTOSTHHBIA MHOKUTENb MOKHO
BBIHOCHUTB 32 3HAaK Ipezena




T') peeN MOCTOSTHHON BETMYUHbI
paBeH HYJIIO

3 | Ecnu pyHKIMS HenmpepbiBHA B K&KION TOUKE
MHTEpPBaJla, TO OHA Ha3bIBACTCS

a) MOHOTOHHOMW Ha 3TOM MHTEpBaje
0) BO3pacTaroIIei Ha 5TOM UHTEPBAJIC
B) yOBIBaroOIIel HAa 3TOM UHTEpBAJe
I') HEIPEPHIBHON HA 3TOM MHTEPBAI

4 | Touku, B KOTOPBIX (PYHKIHS HE SBIISCTCS

HenpepBIBHOﬁ Ha3bIBArOTCA

a) TOUKaMM 3KCTpEMyMa

0) KPUTHYECKUMHU TOUYKAMH

B) TOUKaMH pa3pbiBa

') TOYKaMH, B KOTOPBIX QYHKIIUS HE
ornpeeneHa

5 | Ilpenen moCTOSSHHOW BEJTMYMHBI PAaBEH

a) YUCITy, K KOTOPOMY CTPEMHTCS X
0) IMMOCTOSIHHOM BEIIMYHMHE

B) HYJIIO

T) o

6 | Ilpomoimkure npemanoxenue: Ipenen

paBeH

IIPOU3BEICHUS KOHEUHOTO uncia (pyHKIun

a) MPOU3BEACHUIO 3HAUCHUH TPEIeNIOB
KaX/101 (pyHKIINH B OTJIEIIEHOCTH

0) cymMe TpesiesoB Kaxka0i GpyHKIUU
B OTJEIBHOCTH

B) CyMMe 3HAa4eHHI MPOU3BOIHBIX
TUX QYHKIUN

I') HE CYIIECTBYET

7 | OyHKUHUS MOKET UMETh B TAHHOM TOYKE

a) JiBa mpejena

0) MHOXKECTBO TIPEICTIOB
B) OJIUH TIPEJE

T') HECKOJIBKO TIPE/ICIIOB

Kareropus 8. IlocnenoBatenbHOCTH U (pyHKINN

OO0mui yieH 4= n
OCJIeN0BaTEIILHOCTH a). noognel
23 4 .
1,—,—,—,... umeer a =
39 27 6. 3"
BHU]L...
an — (_1)n+l %
B)' 3}1
a =(-1)"
r). =D 3"
-1
(n + 1) —¥ YWIeH YUCIOBOU = %
OCJIEN0BATEIILHOCTH a). 5
(2n—3)! Qn+1)!
a, =-———— wl T T an 1
5" pasen... |0 >l
_(2n-2)!
B)_ n+l 5n+l
4 = (2n-2)!
n+l 5n




OOt ueH _ 2n
MOCJICIOBATECIbHOCTH 2) a, = 7 —1
2 4 6 8 2
Ty Ty Ty ... AMECT a :(_l)n n
3579 6). n m—1
BUJI...
2
an — (_1)n+1 n
B) 2n—-1
_2n
r) 2n+1
OOmuit unexn 1
MI0CJIeIOBATEIBHOCTH a, = 3l
Ll’l,i’m UMeeT BUI. .. a)
379727 1
an = n+l
5. 3
an = (_1)n+1 n+l
B). 3
a,=(=D"—-
r). 3"
Ecmu hopmyma n-ro unena | a).l
YHCIIOBOM 0).3/5
IIOCJIEI0BATEIbHOCTH B).11/21
n+7 r).1/4
MMEET BUI X, = — ,
n- -5
TO X4 PABHO. ..
Ob6unacTh ornpeneneHus a) (-1;00)
po 6) (0;20)
bymkmmm 27X ectp rB))((-_O;;i()))u (2; )
O061acTh onpeIeacHus 2) (—, -1l +w)
dyHKIHEH e
b 0) {_ 1.'- + 23
B) [0 +x)
1 (o + )
Js a) 4n
. — P oa -
dynkumn ¢ s Ax nep g in
HOJT paBeH 12




OyHKIMA
y= x° Inf1+ ¥4y

|

" SABJISICTC

a) HEYEeTHOM

0) COACP)KUT HEUETHYIO CTEIIEHb
B) UETHOM

I') HU Ye€THOM, HM HEUETHOMN

Kareropus 9. Teopus npeznenos

Haiitu npenen a)2
3x2+2x+1 0) 1
x—00 X2+2x+2 B) 3
r) 0,5
2. Haiitu npenen a) 4
4x%+2x+1 0) 1
x—00 XZ+2x+2 B) 0
r) o0
Haiitu nmpenen a)0
3x2+10x+4 0) 2
X—00 x2+4+5x+2 B) o0
r3
Haiitu nmpenen a) 0
. x> =2 0) 2
L B) o
r) -4
Haiitu npenen a) 2
ﬁm\/x—l—\/9—x 6) 0,5
x—5 X — 5 B) ©
r)9
Haiitu npenen [1m a) 0
X—>00 6) 3
33 —Sx—+4 B) 4
X —x+1 r) o
Haiitu npenen Iim a)2
X—>00 6) 2’5
S —2x+1 B) 00
2 +x—3 )5
Haittu npenen |1m a) 0
X—>0 6) 3
3¢ +5c+4 B) 2
2 —x+1 T)
. Haittu ipenen Iim a) 0,5
X—>00 6) 2
2 +5¢c—1 r) o




10 | Haiftu npenen |im a)0
o 0) 2/3
2x2—3x+1 B) 4
3¢ +x+4 r) oo
11 | 3nauenue npenena a) 1,5
g 3X —2x+25 100
S 4x— 20 ~100" B) @
r)-1,5
12 | Haiitu npenen a)0
lim x’ =27 0)3
3 x? +3x—18 B) 4
r) o'e]
13 | 'opusoHTanbHOU a)x =3
ACHMIITOTOH rpaduka o)y =2
_ 6—2x _3
pynKumn y = 3-2x B)x = 2
ABJIACTCS rny=1
npsMasi, onpezesnsemast
YpaBHEHHEM. . .
14 | Haiitu npeaen GyHKIUU: a)2;
~ x+2dx -1 0) oo;
lim ———— B) 1;
X—»o0 \/; +3 >
r) 0.
Kareropus 10. HenpepbiBHOCTD QyHKIIUU
1 | s npoOGHO-paliioHaIbHON a) x=0
x2+x-2 0) x=1
q)YHKHI/II/I y= 2— B) x=3
x“—=3x r) x=-4
TOYKaMH pa3pbiBa SIBJISIOTCSL. ..
2 | Ang npoOHO-palvoHaIbHOM a) x=-0.5
x2 _4 0) x=2
GyHkmMu y = > Toukamu | B) X=0
2x° +x r)x=-2
pa3pbIBa SBISIOTCS. . .
3 | Toukamu pa3psiBa GyHKIUU a) x=4
x—4 6) x=-5
Y = ———__ SBISIIOTCSA TOUKH... | g)x=(
x(x=3) r) Xx=5
4 | Toukamu pa3pbiBa QyHKIIUH a) x=0
x+3 0) x=-1
Y =~ SBISIIOTCA TOUKU... | g)x=]
x(x+1) ) x=-3




YCTaHOBUTH COOTBETCTBUE MCKAY
1.

Y

rpaduxoM QyHKIUU U XapaKTepoOM
TOYKH X=a.

a)TOYKa yCTPAHUMOTO pa3pbiBa
0)Touka paspsiBa 1-ro poaa
B)TOYKa MaKCHUMyMa

I')TOYKa pa3pbiBa 2-ronopsijaka
J)TOYKA HETPEPHIBHOCTH

3a204r 11

Yucno Touek pa3pbiBa (yHKIIUU
3aJJaHHOM HA OTpE3Ke a,b ,rpaduk
KOTOPOH UMEET BUJ] PABHO. ..

Yucio ToueK paspbiBa GpyHKIHH,
3a1aHHOM Ha oTpeske |a;b |,

rpaguk KOTOPO UMEET BH]T
paBHoO...
'

/
A\
/

o

-

[




YcTaHOBUTE COOTBETCTBHUE MCKOY

(GYHKIHMEH U €€ TOYKOH pa3phiBa 46
| 3c
Inx 2e
1
2. y= —
x“+x+1
1
Y=
x“+2x+1
| 1
4. y=1- 24 )
a)l 6)0 c)-1d)-2e)
%)
y Ecmn a)2
2 0)3
B) BECKOHEUHOCTHU
Z r)-2
~————— -

rpaguky dysxmm y = f(x)
COOTBCTCTBYCT yCJIOBHUEC

lim f(x) =210 3nauenue a
x—a

paBHoO...




Ipuioxkenue 8

TECT

10 AUCHUIIIIMHE «BrpIcias MmaTeMaTHuKa

2 cemecTtp

Kareropus 1. lndbdepennuansaoe ucuancieHue (Teopus)

1 | Ecnu ¢pynkuusa quddepenuupyema B
TOYKE X0, TO B 3TOW TOUKE (QYHKIIHS
Oyzner

a) UMEThb IKCTPEMYM;

0) UMETh MPOU3BOIHYIO;
B) HENPEPBIBHA;

r) pyroii oTBer.

2 | Kakoe u3 HMKE NEpEUHCIICHHBIX
MIPEIIOKEHUIN ONPEEIAET
MPOM3BOIHYIO QYHKIIMH (KOTAa
MIPUPAIICHAE apTyYMEHTA CTPEMHUTCS K
HYI0)?

a) OtHomeHue mpupameHus (QyHKIUU K
MIPUPAIICHUIO ApTYMEHTA;

06) Ilpemen oTHomeHHs (YHKIMH K
MIPUPAIICHUIO ApTYMEHTA;

B) OrtHomenne GyHKOIUM K Tpeaeny
apryMeHTa;

r) OrtHomeHnue mpenena (QyHKIMH K
apryMeHTY;,

n) Ilpenen  OTHOUICHUs  TPUPALICHUS

(GYHKINU K TPUPALICHUIO apTyMEHTA.

3 | IlepBas mpousBoHast GyHKIIUU
MOKa3bIBaCT

a) CKOpPOCTb U3MEHEHUS (DYHKIIHH;

0) HanpaBiieHUe PyHKINH;

B) NMpUpalieHne QyHKIUY;

I') IpUpalieHre apryMeHTa QyHKIuu.

4 | Audpdepenunan GyHKINHU paBeH

a) OTHOLIEHUIO IpUpalieHus QyHKIUU K
IIPUpAILEHUIO APTYMEHTA;

0) MpPOM3BEACHUIO PUPALICHUS PYHKIIUU
Ha MpHUpalleHue apryMeHTa;

B) IPOU3BEJICHUIO TPOU3BOJHON Ha
IpUpalieHre apryMeHTa;

T') IpUPALICHUIO (PYHKIINH;

1) IPUPALLEHUIO apTyMEeHTa.

S | YKaxuTe NOJIHOE NpUpaLEHUE
by fx; y) :

a) flx+Ax;y) = flx;y);

0) flx;y+Ay) — flx;y);

B) flx+Ax;y+Ay) — fx;y);
1) fx+Ax;y+Ay) ;1) f'x Ax;
n) f Ay .

6 | Eciu Touka Mo (xo; o) SIBISI€TCS] TOUKOM

sKCTpeMyMa GyHKUUH Z = f(x,y), TO
BEPHO 4TO

a) f'x (x0, yo ) =f"y (x0, yo) =0 ;
0) f'x(x0, yo) =f"y (x0, yo) = 1
B) f'x (x0, yo) fy (x0, yo )=1

1) f'x (X0, yo ) f'y (x0, yo ) =0;




n) f'x (xo0, yo ) # f'y (x0, yo ).

7 | ®yHKUMS HA3bIBAETCSA MOHOTOHHO a) npupamenue Gpynkuun Ay = 0;
BO3pacrarotei, eciu npu Ax > 0: 0) mpupanienue Gpyakuuu Ay > 0;
B) mpupaiieHue GyHkuu Ay 0;
T) npupamieHne GyHKIuu Ay 0;
n) npupanieHue GpyHkuuna Ay < 0.
8 | ®yHKUMA UMEET B TOUKE 4 MUHUMYM, a) MEHsSET 3HaK C IUII0Ca Ha MUHYC;
€CJIM TIepBasi MPOU3BOIHAS B ATOU TOUKE: | 0) OCTaeTCsl MOCTOSIHHOM;
B) CTPEMUTCSI K OECKOHEUHOCTH;
') MEHSIET 3HaK C MUHYCa Ha ILTI0C;
1) HE MEHSIET 3HaK.
9 | dyHKIMS UMEET B TOUKE a MUHUMYM, a) MEHsET 3HaK C IUTI0Ca Ha MUHYC;
€CITU TIepBasi MPOU3BOHAS B 3TOM TOUKE: .
0) ocTaercsi IOCTOSTHHOI;
B) CTPEMUTCSI K OECKOHEUHOCTH;
') MEHSIET 3HaK ¢ MUHYCa Ha ILIIOC;
1) HE MEHSIET 3HaK.
10 | YacTHO¥ pou3BOHON (DYHKIIUU a) MPOM3BOAHAsI OT YAaCTHOTO apryMEHTOB
HECKOJIbKUX MEPEMEHHBIX HA3bIBACTCS: GbyHKINNT;
0) nmpowm3BOgHAs  OT  IPOM3BEICHUS
apryMeHTOB (yHKIIUH;
B) MPOM3BOJHAS OT JOrapugma YacTHOrO
apryMeHTOB (yHKIIUH;
') IPOU3BO/HAS OT (DYHKIMM MPHU YCIOBHH,
YTO BCE apI'YMEHTHI KPOME OJTHOTO OCTAIOTCS
MIOCTOSIHHBIMU;
1) IPOU3BOJIHAS OT (DYHKLIMU NPH YCIIOBUH,
4TO BCE apryMeHThI OCTaIOTCs
MTOCTOSTHHBIMH.
11 | Ecin kaxnomy a) (PyHKIIMOHAJIOM;
sHauenno ¥ ¥ craBuTcs B 0) UMCIIOBBIM psiZIOM;
COOTBETCTBUE TI0 ONPEIEIEHHOMY B) psiIOM mcel,
ve 7 T') YACIOBOM MOCIIEIOBATEIHHOCTBIO.
3aKOHY HEKOTOpOE YHCIIO0 * , TO
MHOYKECTBO 3aHYMEPOBaHHBIX YHCEIN X1,
X2, ...,Xn HA3bIBAETCS
12 | Ecinu x 1 y — 1Be IepeMeHHBbIE a
BEJIMYMHBI ; :
’ a) & ecm %0
. X
him im ; fan
X=d; v=2a :
npuyeM : . " TO ¥ e | 06) He onpeneneH
CTb

o |

B)

T)HE CBsI3aH ca U b




13 | HomueiM uddepenunanom ) Fix viduedh
z = flx, v} -
byHKIIN Ha3bIBACTCS T,
BBIPOKECHHE 6) Em
or
—
B) ¥
P S .-
—dx+—ay
r) & cy
14 I'papuent pyHKIMH IBYX a) nepneHAuKyisipeH miockoctu xOy;
HepeM.eHHBIX X U y B JaHHOM S ——
TOYKE:
B) paBeH 0;
I') HepHEHAUKYIISAPEH JIMHUU YPOBHS 3TOH
byHKIMH;
1) KacaTeJIeH JJMHUU YPOBHS 3TOH (QYHKIIUH.
Kareropus 2 [Ipon3sBonHble (IpakTHKa)
1 . | 5 " la)x
Haiitn npon3BoiHy10 ( n _ 2] 35
x3.\/; 6) XS__X4,5
2
B) X~ — 15 s
2
1
r) X — 7 x~
5
2 | Haittu MPOU3BOAHYIO | a) X-8
' s - 3
(arccosVl—x—Banl—x) 6) (1-x)™x l’5+Z(l—x)
B) 7(1-x)>"x" + %(1 —x)”
) 0,5(1-x)""x* + %(1 —x)"
3 | Haiitu mpousBoaHyro a) —3°* .sinx -In3 —sin2x — 2X - cOs2x
( COSX _ sin2x) 6) —3°°* .cosx -In3—cosx —x -sin2x
B) 3°*" .sinx +sin2x —2-cos2x
r) —3"*.sinx —sin2x
4 | . HaiiTu mpOM3BOAHYIO e 12Yx
' a) —e‘x-lnx————\/_ln2
(e‘x-lnx+2&) Xf 4 Jx
e 2%
0) —e " + +
x o Jx
R

In2

+ —

X 2\/;

B) —e " -Inx +




r)—e  — e +12&
X 24/x
5 | 3nauenne  mpow3BOAHOM  ¢yHKUMH | a) -1
COSX 4 0) 1
y=e B TOYKE X = PaBHO... | B)(
r) e_l
6 | [IpousBogHas BTOPOI'0 nopsiika
¢ynkuuu y=In 8x umeer Buf. .. a) —
X
6) _ 1
8x2
) 1
B)—
x2
) 1
) ——
x2
7 | 3HaueHue NpOU3BOAHON BTOPOTO a)l12
nopsiika GpyHKIHH 0) 16
4 2 B) 12
y=(1-3x)% +2x r)) 2
B Touke Xx=( paBHo...
8 | IlpousBogHas BTOPOTO nopsiIKa 3
¢dynkunu y = In(3x) umeer Bug. .. a) ;
0) !
x2
) 1
B) —
x2
1
r———
3x2
9 | 3naueHue NPOU3BOAHON TPETHETO a)0
nopsaka QyHKIuu y = 62x +3 g 2
B Touke X=0 paBHO r 1
10 | 3HayeHME MPOU3BOIHON MOpsAIKA a)0
by 'y = COSX 0) HE CYIIECTBYET
B Touke Xx=0 paBHO B)-1
)l
11 | 3HaueHHe NPOU3BOIHOMN TPETHETO a)0

nopsiaKa QyHKIHUH y = gin x
B Touke X=(0 paBHO

0) HE CYIIECTBYET
B) -1
r) 1

Kareropus 3 IIpunoxeHus Ipou3BOIHON

VYrinoBo# KodhPHUITMEHT KacaTeIbHOMN K
rpaduky GyHKIMM y = x° +x—3

a) -3
0) 1




B TOYKe x, =0 paBeH...

B) 2

r)
2 | YpaBHeHHE KacaTeldbHOW K Trpaduky |a) y=-9x—7
byskmmn  y=x*-3x+2 B TOUKE | 6) y=-9
X, = —3UMCCT BU] ... B) y=-9x+7
r) y=9x-27
3 | YpaBHeHue HopzMaJH/I K  Tpaduxy 2) y= —lx+ 5
Gyskmun  y=x" —3x+4 B Touke 3
(3;4) umeer BUI ... 6) y:lx+3
3
B) y=3x-5
r) y=-3x+13
4 | IlpsmonuHeliHOE  JBIDKGHHME  3amaHo | a) 45
sakornom S (1) =18t +9¢*> —¢’. Haittu 63 0
B) 3
MaKCHMaJIbHYIO CKOPOCTb. 1) 60
5 X —sin x 1
Haiitu penen 3 2) Z
x—0 X ’
HCIoJIb3ys paBuiio Jlonurans 0) %
1
B p—
) 6
r) 0
6 e +e | 1
i - 3
Hatitn Tpenen o x—3 6 1
HCIIONB3ys npaBuiio Jlonurans B) oo
r) 0
7 tg 3x |a)0
Haittu npenen Jim ——=2—, | 0) ©
x—>0 4 x 3
ucnosb3ys npasuiio Jlonurans B) 3
r 1,5
8 | YrnoBoit KO>(pHUIMEHT KacaTeabHOH, | a)2
npoBeieHHOW K Tpaduky ¢yHKuuu | 0) -7
B) -1
y=2x—e3xBTque x =0,pasen ... 1")2_%
9 | 3aKOH ABMKEHMSI MATEPUAILHON TOUKH | a)25
2
umeer Bug X(1) =2+17t+ 3t2, rie 1(3 232
X(1) - KOOpJMHATA TOYKH B MOMEHT )20
BpeMeHH t. Toraa yckopeHne TOUKy Ipu
t =1 pasno...
10 | Haiitu HauMmeHbIee 3Ha4eHNE (QYHKIUU | a) - 8
fix) = x> - 12x + 1 na orpeske [0,2]: 0) 3

B) 1




r) -15

11 | 3nauenue byHkMH | a) -6
y=x"—6x"+6x—28 TOUKe 6; 0
B) 2
nepernda paBHoO ... r) -2
12 | Haiitu  mpomexyrku  Bospacrtanus | a) (—o0;0) U (1; +)
dyrkmpn y=1x’ —1x* +6. 6) (0;1)
B) (2;3)
r) (—0;2) U (3; +0)
13 | Haiftu mauOomnbiiee 3HaueHus GpyHknuu | a) 13
y=x"—2x"+5 na orpeske [— 2;2]. 0) 5
B) 0
r) 2
14 | Haittu MIPOMEKYTKH BOTHYTOCTH | a) (—o0; 1)
dyukmn y=x +3x° +24x-8. 6) (1; +)
B) (2;4)
) (0;1)
15 | Ecau ma orpeske [1; 2] BelnosnHseTCs a) ABIIsETCS yOBIBAIOIICH
PaBEHCTBO 0) sBJISIETCS BO3pACTAIOICH
f'(x) = =3x + 2, To Ha 3TOM OTpe3Ke | B) UMEET MUHUMYM
¢bynkuus f(x) ... ') UMEeT MAaKCUMYM
16 | Haumenpmee 3Hayenne ¢yHkmmm y = | 1
e**" Ha orpeske [—2; 2] pasHo ...
17 | HaubOonpmee 3HaueHue ¢GyHkoun y = |6
6e*"~* Ha otpeske [—2; 2] paBHo ...
18 Dymxims ¥y =x" —2x"+3 | a) MOHOTOHHO BO3pacTaeT;
) 0) UMeeT MUHUMYM;
Ha unTtepnaie (-2;0)
B) IMEET MaKCUMYM;
I') MOHOTOHHO yOBIBaeT
19 | HauGonbiiee 3HaueHHE PYHKITUN a)5
y(x) = —x? + 4x + 5 Ha oTpe3ke 6) 0
[0; 5]paBHO B) 9
r) 8
Kareropus 4  uddepennuansnoe wucuucienue QyHKIMMA JIBYX TIEPEMEHHBIX
(mpakTuKa)
1 | YactHas npousBojHas GyHKIUU a)—2
Z=x"Cc0s2Y mo nepeMeHHoit ) B 63 ;
B
TOouke M (l;%) paBHa... r)0
2 | JluausiMu ypoBHS QyHKIIMU a) [Tapabosnbl
Y 0) ['unepbo:bI
< X — Yy SABIAIOTCA... 8) TIpamsie

T) DJUTUTICHI




U:cos()c2 —y+z3)

2~ ~3/2

Ecmn , TO
/ 6) 0
3HAYCHHUC Z B TOYKEC
M(0:—7/2:0) B) /2
;-—1/2;0) paBHO...
P r) V2172
n) 1

Hana pyHKIHS IBYX IEPEMEHHBIX

TENXAY Torma obnactb
OTpeiesIeHus 3TOH (QyHKIIUU
M300paXkeHa Ha PUCYHKE ...

1) 2)
i b4
........--.: _______ b
0: x 0 x
3) 4)
¥y
0 xh

I'pafieHTOM CKaJIAPHOTO MO U = Xy°Z°

47 +127 —24k

B Touke M(3;2;—1) siBnsieTcst BEKTOp a) N B _
6) i +4j -2k
3 +47 -2k
B) J—
) 3i+2] - —k
Hanpasnenue Hauckopeiimero
BO3pACTaHMsI CKAJSIPHOTO TOJIS U = XYZ B ) _
touke P(0;1;1) coBnamaer ¢ 6) k
HaIpaBJICHUEM BEKTODA. .. 5) 7
n K

Ecmu rpaguenTt ckamspHoro nons Z =
zZ(x,y) B TOouke P — 3TO BEKTOp

q= (2\/§ +12+ \/g), TO HPOU3BO/IHAS

nojnsi Z B TOYKE P B HalpaBlICHUU
BEKTOpa d = (— 2;1) paBHa...

Kareropus 5. MuTerpans! (mpakTuka)

MHOXecTBO TNepBOOOPA3HBIX (QYHKIHH

Ve > i €
f(t) 2sm‘xCDSSIHMeeTBI/IL{...

1
—cos8x+ ;c052x+ C
a)¢ 2

1 1
- —cos8x—-—cos2x+C

6)3 2

1, 1
B) §s1n8x—;0052x+c

-

1. 1.
—sin8x + ;s1n2x+ C

F)S 2




MHOXecTBO TNepBOOOPaA3HBIX (DYHKIHH

1 a)” ¢
= df CE1 X
- HMMEET BU/I. .. sin x
B)_ l‘E:F'IE{I'IC_].'IZIJ; + C
r)EEI'CS]IlI + C,
HeonpesieneHHbit Zinf2 4 3y )+ c
_[ v a)
3 Sl 43t )+ C
HHTErpal 2+3x paBeH ... 0) )
1
y 12est)
—In(2+3x* )+ C
r) 12
Haiitu onpeneneHHbIil MHTErpall )— § N Q
'1[ x —1 I 3 3
o~+x +1 | 0) —% 3+§
10 8
) 1058
3 3
8 10
LG
3 3
Haiitu onpeneneHHbIi HHTErpa J6
4 1 a) ——
| dx. 32
0016+ x2)V16 + x> 6 V2
32
J6
B) —
32
V2
r) —
32
Haiitu 3HaueHue onpeneneHHoro a) 0
UHTerpana 6) 0,8
1 2
J dx B) 2
J VT+3x r 2
OrnpeneneHHbIf UHTEeTpall,

BBIPAKAFOIIHI TIOMIAIb TPEYTOJbHHUKA C
BepmmHamu (0;0), (3;15), (0;15), umeer
BHII...

3
a) [(5x—15)dx
0

6) j(l 5—5x)dx

3 X
B) [(15-Lydx
0 s

r) j.Sxdx
0




8 | Beruuciuth miuomanb GUrypsi, 2) 64
OrpaHUYEHHOMU JIMHUAMM, 33JaHHBIMU 3
YpaBHEHUSMHU 64

_ 2 0) —
y=7-x 5
2 16
y=x" —1. B) —
3

15

r) —

32

9 | Beruucauts miaomaab GUrypsl, a) 3/4
OTrpaHUYEHHOW JTUHUSIMHU 0) 3
y=4—x> y y=x>—"2x B) 4

r) 9

10 | YpaBHeHue cripoca Ha HEKOTOPBIN TOBAp

_ 2

umeer Bug: P = 134-q
Haiitu BeMrpbI notpedurenei, eciau
paBHOBecHas 1ieHa paBHa 70.

P

Po

0 X, X qo
=7C=?

11 | YpaBHeHHue cripoca Ha HEKOTOPBIN TOBAp
p= 100

UMEET BUJL: q+15 .
Haiitu BeMrpsi notpeduTenei, eciu
PaBHOBECHOE KOJIMYECTBO TOBApa PaBHO
10.

P

,

Po’

0 %o ¥ pp=2C=?
Kareropus 6. luddepennuanbubie ypaBHeHUs! (TPAKTHKA)

1 | Haiftu uactHoe pemenue auo. a) y=8cosx
YPaBHEHUS ytgxdx+ dy = 0, €CIH IIPH 6) y=-8sinx

_x:”3 y:4.

B) y=-Cosx+8

F) y =4cosx




Haiitu oGmee perienue nud. ypaBHEHHS
yidx+(x=3)dy=0.

a) y=c(x-3)
1

0) x=ce’ -3

B) y=—In(x-3)+c
1

r) x=ce’ +3

3 | Obmee pemenue auddepeHnaILHOro 2) Y= I+ 2+ C
aBHeHMsS y"=18x+2 HMeEeT BUL...
P Y A 6)y:9x2+2x+C
B)Y =9x* +2x+Cx+C,
Y= 35’ +x° +Cx+ C,
Kareropus 7 . Psiabl
1 | OTHOCUTENBHO CXOAUMOCTH PSAJIOB: a) paasl A u B pacxogsrcs
A) 1+ l Ll L N 0) psan A pacxoautcs, psan B cxoaurcs
2 3" B) psasl A u B cxopsitest
1 1 r) psaa A cxomgutes, psa B pacxoaurcs
B) I+ -+ 5++_—+-
2]’[
MOYHO CJIeJIaTh BBIBOI. ..
2 | OOmmi YileH 1[OCJIeq0BaTEIbHOCTH n
a,=——
23 4 AT
sy~ ,... UIMEET BU]I...
379727 L
6) n 3n+]
n
an = (_1)"+] n+l1
B) 3
n
a,=(D"—3
3"
r)
55 | Tpetnit unmen  pspga  MakiopeHa | 1 5
F=r+ for Qe SO s ST "6 x
’ ’ ’ 2! 3! n!
_ 3 9
i GYHKLIUU y = ¢’ UMeeT BUA. .. 7 22
2
9
3. =x°
2
9
4. —
2
56 | Heobxoaumblii mpU3HAaK CXOJUMOCTH | YKaoicume He meHee 08yX 8apuanmos omeema

HE€ BBINMMOJHEH JJII PAOOB...

1 'gln(nlﬂ+ 2)
3

o n+1

3.?‘ n

~nd 42

4 = I’l3 +1
~nd+4

HNurerpajabHoe ucuncienue Teopus




Meton MHTETpUpPOBaHUS 110 YaCTAM
IIPUMEHHUM 1P UHTETPUPOBAHUH:

CYMMBI WJIA Pa3HOCTH HECKOJIBKUX
bymKmii;

CIIOKHOU (YHKITNU;

JTUHEHHOU KOMOMHAINU (YHKIIUH;
MpOu3BeICHUS (PYHKITHIA;

1100011 KOMOMHAITNH JTFOOBIX
hyHKIHA.

MeTto/ 3aMeHBbI IEPEMEHHBIX TPUMEHUM
[IPU UHTETPUPOBAHUU

CYMMBI HJTA Pa3HOCTH HECKOJBKHIX
byHKIHIH;

MpOU3BECHUs QYHKIINMI;
JUHEHHON KOMOMHAIMY (YHKITHN;
CJIOKHBIX (PYHKIIUH;

JIF000M KOMOWHAIIMA JTFO0BIX

byHKIMI
JuddepennnanbHoe ypaBHEHHE a) YpaBHEHHUE C Pa3IESIOUIIMUCS
y' = fi(y)-f2(x) — aro: IICPEMCHHBIMU,
0) ypaBHEHHUE JIMHEHHOE,
OJTHOPOJTHOE;

B) OZIHOPOJIHOE YPaBHEHUE;
r)ypaBHeHHue Pukkaty;
11)ypaBHEHHE JIMHEHHOE,
HEOJHOPOJHOE

JubdepeHnraibHble ypaBHEHUS
OBIBAIOT:

a) TOJILKO OOBIKHOBEHHBIC;
0)TOIBKO HEOOBIKHOBEHHEIE,
B)TOJIBKO B YaCTHBIX IMPOU3BO/IHBIX;
r) OOBIKHOBEHHBIE M B YAaCTHBIX
MIPOU3BOIHBIX;
1) HEOOBIKHOBEHHBIE M B YACTHBIX
IPOU3BOHBIX.

HuddepennnanpHoe ypaBHEHHE
y' +a(x)y =0—osro0:

a) YpaBHEHHUE C pa3esoIUMHCS
HepEMEHHBIMU;

0) OTHOPOHOE YpaBHEHUE;

B) ypaBHeHHe Pukkartu;

') ypaBHEHUE JIMHEWHOE,

OJIHOPOJ/IHOE;
1) ypaBHEHUE JTUHEHHOE,
HEOJTHOPOJIHOE.
JuddepennnanbHoe ypaBHEHNE a) YpaBHEHHUE C pa3IesIOUIIMUCS
y' + a(x)-y = b(x) — 3710: NEePEMEHHBIMU;

0) OTHOPOAHOE YpaBHEHUE;
B) ypaBHeHHe Pukkartu;

') ypaBHEHUE JIMHEWHOE,
OJTHOPOJTHOE;

1) ypaBHEHHE JTUHEHWHOE,
HEOJJHOPOIHOE.

Pemmth nuddepeHnraibHOe
ypaBHEHUE — 3HAYUT:

a) HaliTU 3HaYeHue PyHKLIUH,
oOpararoniee ypaBHEeHHE B
TOXJIECTBO;

0) HaiiTu 3HaUeHHe Jorapudma
GbyHKIMH, OOpamarniee ypaBHEHHE B
TOXJIECTBO;

B) HailTH 3HaU€HUE TaHTeHCa
¢yHK1MH, oOpalaroiiee ypaBHeHUE B
TOXJIECTBO;




T')HAWTH 3HAYCHHUE apTyMEHTA,
oOparmiaroiee ypaBHEHHE B
TOX/IECTBO;

1) HAUTH QYHKIIMIO, 00palaronyro
ypaBHEHHUE B TOXKIECTBO.

OO1miee penieHre HeOJHOPOTHOTO
JTUHEWHOTOo Mu(QepeHINATBHOTO
ypaBHenus (1Y) paBHo:

a) o0IIeMy penieHUI0 OHOPOJHOTO
nuHeiHoro Y

0) 001IeMYy PEIICHUIO OJTHOPOIHOTO
nuHenHoro 1Y miroc npou3BoJibHas
byHKIHS;

B) YaCTHOMY PEIICHUIO JIMHEWHOTO
HeoHOpoiHOTO 1Y muttoc
POU3BOJIbHAS (DYHKITHS,

') YaCTHOMY PEIICHUIO TUHEHHOTrO
HeogHOpoaHoro 1Y

1) CyMME YaCTHOTO PEIICHUS
JMHEWUHOT0 HeOqHOPOoIHOTO Y 1
001Iero penieHus TMHEHHOro
oaHopoaHoro /Y.

Ecnu npu  wWccrnemoBaHuu psiia  Ha

CXOAMMOCTh TI0 Tpm3HaKy I’ AmambOepa
.a

0 jm -l <1 »

n—x© a
n

YCTAHOBJICHO, 9TO

03HAYaEeT, YTO:

a) PsIIl CXOJIUTCS,

0) psiI pacXOaUTCS;

B) pAZ MOXKET, KaK CXOJUTHCS, TaK U
pacxonuTscs;

I) BOIPOC O CXOJUMOCTH OCTagrcs
OTKPBITBIM.

10

Ecnu nipu uccnenoBanuu psja Ha
CXOJIMMOCTH 10 npu3Haky /I’ Anambepa

YCTaHOBJICHO, YTO [, 1 3TO

n—0 a
n

>1°>

0O3Ha4acT, 4To:

a) psJ CXOUTCS;

0) psia pacxoauTes;

B) pSIJI MOXKET, KaK CXOJIUTHCS, TaK
PaCXOIUTHCS;

T') BOIIPOC O CXOIUMOCTH OCTAETCS
OTKPBITBIM.

11

Yto HaA3BIBACTCA HHTCTPUPOBAHUCM:

a) orepanys HaXOKJCHUs HHTErpaa;
0) mpeoOpa3oBaHUE BBIPAKEHUS C
WHTETpaJaMu;

B) omeparysi HaX0XJIeHHs
MIPOU3BOIHOM;

T') Ipezen npupamnieHns GyHKIUU K
NIPUPALIECHUIO €€ apryMEeHTa

12

Yro gaBisgeTcs
CErMEHTOM HHTETPUPOBAHUSA?

a) Kpyrosas 00JIacTb, IJie HHTErpal
CYILECTBYET;

0) IPOMEXYTOK, Ha KOTOPOM
HEe00X0IMMO NMPOUHTErPUPOBATH
(GyHKIHIO;

B) KOPHU CYLIECTBOBAHMUS
MOJIBIHTET pASIbHON (PYHKLIUY;

I') MOABIHTErpaJibHas QyHKIHUS

13

Jlo npumenenus ¢popmynsl HeroToHa -
JleitOHMITA TPUMEHSUTH TaHHBINA METO/I, B
JAHHBII MOMEHT OH HE UCIOJIb3YeTCH,
HO SIBJISIETCS OCHOBHBIM:

a) METOJ] CBEJICHUS K TaOIUIHBIM
WHTETpaiam;

0) MeTos onpeieieHusl HHTerpaa,
T.€. IePeX0/1 K Mpeaey
WHTETPAJbHBIX CYMM;




B) METOJI T€OMETPUUECKHUX

npeoOpa3oBaHMiA;

r)meroa JAupuxie.

14 | C nomopto, Kakoi (hOpMyJIbl, B a) ¢opmyinbsl Pumana;
OCHOBHOM, pEIIalTCs 3a/1aHus 110 6) ¢popmynsr Komm;
HAXO0XJICHUIO OIPEICICHHOTO B) HCIONB3Ys (OpMyIIbI
MHTErpaja: npeoOpa3oBaHus HHTErpasia
r) popmynsl HeroToHa - Jleitoama.
15 | Yemy paBeH HeomnpeaeneHHbl unTerpai | a) 0;
ot 0? 0) 1;
B) X;
r) const C.

a) Korja (QyHKIUS UMeeT
KBaJIpaTHBIN KOPEHb;

0) HE IPUMEHSETCSI IaHHBIA METO/T
HUT]IE;

B) KOTJa MOJbIHTErpaIbHOE
BBIPAXKCHHE COACPKUT MHOXKHUTEIIH
¢bynkuuit In(x); arccos(x); arcsin (x);
r) GyHKIMS runepOoInvecKasl.

Korpa npumensiercs meron
MHTEIPUPOBAHUS HEONIPEAEICHHBIX
MHTErpajioB IO YacTiam?

C nomompl0 Kakod yHHUBEpPCAIbHOM | a) t=tg(x/2);

MMOACTaHOBKOM paronanusupyetcs | 6) t=sin(2x);
TpUTOHOMETpHUYECKas (PyHKITHUS: B) t=tg(x);
T) t=cos(X+2).
Uemy paBeH HeompeaeaeHHbl unrerpai | a) x+C;
ot 1? 0)0;
B) 1+C;
r) const C.
Uemy paBeH HeompeIeeHHbIN a) -cos(x)+C;
uHTerpan sin(x) ? 0) cos(x)+C;
B) tg(x)+C;

r) arcsin(x)+C.

JInst 4yero HCHONB3YIOT METOJ 3aMEHbI
nepeMeHHo  (MeToJ  TOJCTaHOBKH)
uHTerpana’?

a) CBECTU UCXOIHBIN HHTETpal K
0oJiee MPOCTOMY € IMTOMOIIIBIO
rnepexoja oT CTapoi MePeMEHHON
UHTETPUPOBAHUS K HOBOU
IIEPEMEHHOM;

0) TpOCcTO HEOOXOIUMO BHITIOIHUTH
Kakue-HHOy1b TpeoOpa3oBaHus;

B) NJISl YCIOKHEHUS
TTOIBIHTETPATEHON (PYHKITHH;

T) A7 TOTO, YTOOBI MOTOM MOXHO
OblI0 OBl  HMCHOJB30BAaTH  METOJ
Pumana.




Ipuioxkenue 9

TecThl MO JTUCHUILIINHE «BbICIIag MaTeMaTHKA

3 cemecTp
Ne Coaep:xaHue Bompoca BapuanThbl oTBeTa
n/n
Kareropus 1. Jluckpernas maremaruka (Teopus)
1 | dns muoxkects A, B u C, rane A — MHOXECTBO a) Ac BcCcD.
EHCTBUTEIBHBIX 4YucCel, B — MHOXeCTBO
A ’ 6 DcCcBCA.
panuoHanbHbIX unced, C — MHOXECTBO LENbIX ’
yrcea U D — MHOXKECTBO HATypalbHBIX YHCEIN, | B) AcCcBcD,
LETOYKa BIOKEHHOCTH MHOKECTB MMEET BUL... | p DcBc(CcA
2 Onepanuet Hag MHOXkecTBamu A u B, a) AURB.
o 2
pe3ynbTaT KOTOPOH BbIJIEJICH Ha PUCYHKE,
- 5B\ 4.
w A\ B
nANB,
SIBIISICTCSL. . .
3 Onepanueii Hax MHOXKecTBamMu A u B, a) AP B.
(v} b
pe3ynbTaT KOTOPOM BBIJICIEH HA PHUCYHKE, A\ B
SIBIISICTCSL. . . 6) ’
rn AUB,
B
4 Pesynbrarom orepanuu AV Ayan a) 24 ;
MHOKECTBOM A SBJISICTCS 6) A.
b
A2
B) 4
I) onepalusi He UMEET CMBICTIA.
5 a) mo00e MHOKECTBO X BEPIIHH U JIt000e
MHOECTBO V pebep, KOHIIBI KOTOPBIX
I'padom G(X, V) HazpiBaercH. .. MPUHAJUICKAT 3aJaHHOMY MHOXECTBY
TOUEK
0) HemycToe MHOXXECTBO X BEpLIUH H
ar000e MHOXeCTBO V  pebep, KOHIIBI
KOTOPBIX  TMPUHAIICKAT  3aJaHHOMY
MHO>KECTBY TOUYEK
B) J1000€ MHOXECTBO X BEpIIMH H
HEMyCcTOe MHOXECTBO V pebep, KOHIIBI
KOTOpPBIX  TMPUHAANEKAT  3aTAHHOMY
MHOXKECTBY TOUYCK
6 |I'pad, Bce pebpa KOTOPOrO OPUEHTUPOBAHBI, | a) OPUCHTUPOBAHHBIM

Ha3bIBACTCA. ..

0) CBSI3HBIM
B) IUIOCKUM




Jnst maoxkectB A, B u C ¢ nomomisio oneparuit
OOBEIMHEHUST W TEPeCeUYCHUs  YKaKHUTE
MHO’KECTBO, COCTOSIIESC U3 BCEX TEX, U TOJLKO
TE€X JJIEMEHTOB, KOTOpBIC NPHHAIICKAT BCEM
TPEM MHOXKECTBaM

a) ANBNC,
6) AVBUC,
5) (ANnB)uC,

mALmBmC)

He BEPHO XapaKTepU3yeT
«KOMOMHATOPHUKa» yTBEPKICHUE:

IIOHATHUC

a) KomOunaropuka — paznen
MaTeMaTUKH, TOCBAIIEHHBIA PEIICHUIO
3aJad = BBIOOpa M PACHOJIOKEHHUs
3JIEMEHTOB MHO>KECTBA B COOTBETCTBUU C
3aJJaHHBIMH YCJIOBUSMHU

6) Kombunartopuka — pasnen
MaTeMaTHUK{, B KOTOPOM H3ydaercs,
CKOJIBKO  PAa3JIMYHBIX  KOMOHWHAIIMA,
YIOBIICTBOPSIIOIIMX ~TE€M WM  HHBIM
YCIOBUSIM,  MOXHO  COCTaBUTh U3
3aJIaHHBIX OOBEKTOB

B) KomOuHaropuka — OIMH U3
pasznenos MaTeMaTUKU, KOTOPBIN
npuoOpen BaXHOE 3HAu€HUE, B CBSI3U C
UCTIOIb30BaHUEM  €r0 B TEOpUH
BEPOSITHOCTEN

r) Komb6unaropuxka 3aHUMAETCs
UCCIIEJJOBAaHMEM  3aKOHOMEpPHOCTEH B
MacCCOBBIX SIBJICHHUSIX

KOM6I/IHaTOpI/IKa OTBCYACT Ha BOIIPOC

a) KaKoBa YaCTOTa MaCCOBBIX CITyYailHBIX
SIBIICHUIA;

0) ¢ Kakoi BEpPOSATHOCTHIO MPOU30MUIET
HEKOTOPOE CIydyailHOEe COOBITHE;

B) CKOJBKO PAa3IUYHBIX KOMOMHAIIHIA
MOKHO COCTaBHThH M3 DJIEMEHTOB JJAHHOTO
MHO>KECTBA.

10

COG)II/IHGHI/HI, KOTOPLBIC COCTOAT U3 OAHUX U TCX
7K€ 3JICMCHTOB U OTJIIMYAIOTCS TOJIBKO MOPAAKOM
HX PACIIOJIOKCHHUA — 3TO!

a)  TepecTaHOBKHU
0) pa3merieHus
B)  COYCTaHUS

Kareropus 2. JluckperHas maremMatuka (IpakTHKa)

BepHLIMI/I ABIACTCA COOTHOLICHUSA ...

A) X E {2, a,x}; B)J€ {1, {2,3},4};
)X € {I,Sin x}; D) {x’ y} € {a’{x’ y}’b}

a) BEpHBIX HET;
0) TonbKO A);
B) A,D;

I')BCE BEpHBIE.

A# @ uw B#Q, 10 pasencrso
AuB=A4 BO3MOJKHO, €CIIH. ..

ITycTth

a) A uB —moOble MHOXECTBA;
6) A B,

') paBEHCTBO HEBO3MOKHO.

N3 npensioxeHHbIX BBICKA3bIBAHUM IS
muoxkectB X = {0,1,3,5,7,.9} u
Y = {1,5,9} BepHbIMU SABISAIOTCS. ..

o Y\X =Y.
65X NY =Y.
s XUY =X,




nXcY,

4 | PesynpTaToOM UCIIOJNB30BaHUS  3aKOHOB HAJ | a) A;
AU(ANB) | 6)AVUB;
MHOXECTBaMU bopmyna AAB
SKBUBallcHTHA (OpMyIIe B) AMD;
r) B.
5 | Pe3ynpTaToM WMCHOJIB30BaHUS  3aKOHOB HaJ | a) A;
(AUB)NA |6)AUB;
MHOKECTBaMu  opmyna AAB
SKBUBAJIEHTHA (popmyIe. .. B) AN D
r) B.
6 | Pe3ynpTaToM HCIONB30BaHHMS ~ 3aKOHOB Han | a) A;
MHOXECTBAMU dbopmyna (ANB)\A 6) AVUB;
9KBUBAJIEHTHA (popmyIe. .. B)J;
r) B
7 | Jano muoxectBo A={b,y}. Torma nmekaprtoBo |a)?2;
IPOM3BEICHUE Ax A COJICPKHT 136)) 43.;
KOpPTEXEH. 1,
8 | Otnomenne R=AXA ecniu R o3mauaer )<1,1>, <1,2>, <1,3>
J— a K
«OBITH MECHBIIIEY, A_{1’2’3}, 3ajaercs <1 1> <2 2> <2 3>
CITUCKOM KOPTEXKEH BHIA. .. 6) AT AT
2,1),(3,1), (2,3
0.6, 23)
1,2), (1,3), (2,3
| (2).413). 23)
9 | Orromenne R = AXA, ey R o3Hawaer L1
— 11
«OBITH MEHBIIIEY, A= {1’2’3}, 3aJ1aeTCs 0
MaTpullel CMEXHOCTH BHIA... a) 001
011
0 01
6) 0 00
0 0 O
I 01
B) 1 00
1 00
111
r) 1 01
10 I'padom, n300pakeHHBIM HA PUCYHKE a) «OBITH JIPYTOMY;

0) «OBITh OJTHOKIIACCHHKOM);
B) «OBITH OTIIOMY;
I') «OBITh POJICTBEHHUKOM.




Al A2

Az
MOXXET  OBITh  3aJaHO  OWHApHOE
OTHOLICHHE. ..

11 | OTHomieHUE «OBITH CTaplIe»: «X cTrapuie y» | a) pedaeKCUBHBIM;
ABJIETCS. . . 0) CUMMETpPUYHBIM;

B) aHTUCHMMETPHUYHBIM;
I') TPAH3UTHUBHBIM.

12 | CpolicTBOM TPaH3UTUBHOCTHU obOnagaeT | a) <MMETh Pa3HBIA POCTY;

OMHapHOE OTHOLICHHUE. .. 0) «OBITH MapalIeIbHBIM;
B) «OBITb POJICTBEHHUKOM;
I) «ObITh EPIEHAUKYISIPHBIMY.

13 | CBoiicTBOM  CUMMETPUYHOCTHU oOnanaer | a) «ObITH OpaTOM»;
OMHApPHOE OTHOIIICHHUE. .. 0) «OBITH OOJIBIIEY,

B) «OBITh MEPIEHIUKYISIPHBIMY;
') «OBITH OTIIOMY.

14 CBoiicTBOM  peduIeKCUBHOCTH OHA | a) «OBITb MEHBIIEY;
MHOKECTBE JCHCTBUTEIBHBIX YHCENl 00Jafgaer | 0) «ObITh HE OOJBIIEY;
OMHapHOE OTHOIICHHUE. .. B) «OBITh PaBHBIM »;

T) «OBITH OOJIBIIIEY.

15 | Crenens BepiuHb A rpada

B F
[ ]
A/\D E
€
paBHa...
16 B C
F
L]
A
E Y CcTaHOBHUTE COOTBETCTBUE MEKY IEMEHTAMU JIByX MHOXECTB
1. BepmmHa A A. cTokK
2. BepmmHa F b. wucrouHuk
3. BepmmHa C B. wu3onmpoBaHHas BeplIMHA

b-B-A




17 | Kakue BepuIvHbI HE JOCTUKUMBI HU U3 OJIHOM BEPIIMHBL | a) A
rpada? (BO3MOKHO HECKOJILKO BAPHAHTOB OTBETA) 0)B
B B) C
r)D
A C
.
D
E
18 | B 6ubnmnoTexe Ha KHM)KHOM MOJKe paccTaBieHsl | a) 120
10 KHUT pa3IMYHBIX aBTOPOB. 3 CcTyAeHTa MOTyYT | 6) 720
BbIOpaTh 10  oaHoM  kHure.  Ckousbko | r) 3628800
BCEBO3MOXKHBIX BapUAaHTOB BbIOOpA KHUT MOXHO | 11) 3
OCYIIECTBUTH?
19 | Macnopt rpaxnanuna Poccuiickoit ®enepauuu | a) 3628800
cocrour u3 cepun u Homepa. Cepus | 0) 44100
npeacraBisier coboit 4 nudpe, a Homep — 6 | B) 1010
mudp, PACHOJOKEHHBIX B  MPOU3BOJIBHOM | ') 240
nopsiake. OrnpeneanuTe BO3MOXKHOE KOJIUYECTBO
pa3IMYHBIX IACIOPTOB, KOTOPOE MOXKET OBIThH
BBIJIAHO TpaxkgaHam Poccuiickoit deneparuu.
20 | B marasune wumeercs 15 BuaoB pasnuuHbixX | a) 10
KopoOok ¢ koH(peramu. [IpencraBurens ¢upmsr | 6) 150
nokynaer 10 kopoOok, BbeIOMpas kaxayro | B) 10897286400
ciaydaifHeIM  oOpasom. Cxonbko cymecTtByert | r) 3003
croco00B BeIOpaTh cirydaitHo 10 caMbIX JOpOTuX
KOpoOOK KOH(ET, ecau Bce KOpPOOKH ¢
KOH(eTamMu TOHKHBI OBITh pa3HBIMU?
Kareropust 3 OcHoBHbIE IOHATHS Teopuu BepositHocTel. Teopust
1 | He BepHO XapakTepu3yeT NOHATHE a)  CoObITue Ha3bIBaeTCA
«IOCTOBEPHOE COOBITHE)» YTBEPXKIECHUE: JIOCTOBEPHBIM, €CJIA B IAHHOM OIIBITE
OHO 0053aTeIbHO HACTYIUT
6) JocTtoBepHOe COOBITHE
o0o3Havaercs U
B) BeposiTHOCTH JOCTOBEPHOTO
coObITHA paBHa 1
r) OObenuHeHne TO0CTOBEPHOTO U
HEBO3MO>KHOT'O COOBITUM SIBIISIE€TCS
NYCTHIM MHOXECTBOM
2 | IIpoTuBOMNOIOKHBIE COOBITHS HE MOTYT a)  CoObITHe, MPOTUBOIIOJIOKHOE
HPOM30HTH OHOBPEMEHHO B OHOM HCTIBITAHHI | (o650 A oGosnauaercs A
6) Cymma BeposSITHOCTEH
MIPOTHUBOMNONIOKHBIX COOBITHI paBHA (
B)  IlepecedeHne mpOTUBOMOIOKHBIX
COOBITHIA SIBIISIETCS] MYCTHIM MHOKECTBOM
3 | Ykazars BepHoe onpeaenenue. CymMmoil n1Byx a ) HoBoe cobriTHe, cocTosiee B TOM,

COOBITHI Ha3BIBACTCS:

YTO IPOUCXOAAT 00a COOBITHS
OJTHOBPEMEHHO;

0 ) HoBoe coObITHE, COCTOSIIEE B TOM,
YTO MPOUCXOIANT HITH TIEPBOE, HITH
BTOpOE, MJIK 00a BMECTE;




B ) HoBoe coObITHE, COCTOSIIIEE B TOM,
YTO IPOUCXOIUT OJHO HO HE MPOUCXOIUT

JpyToe.

VYcTanoBUTE COOTBETCTBHE:

0 npu x<0,

I. fx)= ] a) paBHOMEPHOE pacrpeiesieHne
A-e™ npu x20.

1 _(x-a)? 5
2. f)=—F—-e ¥ HOPMAJILHOE paclpe/Ie/iCHUE
! o2 ) HOp pacmpen

Ale?

3. K= 0 B) GMHOMHUHAJILHOE PaCIIpe/ielieHUe

0 npu x<a,

fx)= 1 npu a<x<b,
b-a

0 npu  x>b.

r) IMOKa3aTCJIbHOC paClIpCaACICHUC

S Pk)y=Cr-pg* n) pacnpenenenue [Tyaccona

1-r,2-0, 3-1, 4-a, 5-B.

Kareropus 4. Teopembl ciiokeHUs 1 YMHOXKEHUsI BeposiTHOCTEH [IpakTuka

CTyneHT pa3bICKHBAeT HY>KHYIO (OPMYITY B TpeX
cnpaBOYHHKaX. BepositHOCTH TOTO, UTO (hopmMyIna
COJICP)KUTCA B IIEPBOM, BTOPOM, TPEThEM
CIIpaBOYHMKE, COOTBETCTBEHHO paBHbI 0,6; 0,7;
0,8. Haiitu BeposTHOCTH TOr0, 4TO (opMyIa
COJICPIKUTCS BO BCEX TPEX CIPABOYHUKAX.

a) 0,225
6) 0,435
B) 0,345
r) 0,336

CTyneHT pa3bICKUBaeT HY>KHYIO (OpMYIy B TpeX
crpaBoYHMKaX. BepositHOCTH TOTO, UTO (hOopMyITa
COJIEP)KUTCS B TIEPBOM, BTOPOM, TpPEThEM
CIIpaBOYHHKE, COOTBETCTBEeHHO paBHbI 0,6; 0,7;
0,8. Haiitu BeposTHOCTH TOr0, 4TO (hopMyIna
COJICPIKUTCS TOJBKO B OJTHOM CITPABOYHUKE.

a) 0,228
0),188
B) 0,338
r) 0,7

CTyneHT pa3bICKUBaET HYKHYIO (OpMYIy B TpeX
crpaBouHHKax. BeposTHOoCcTH TOTO, UTO (hopMyIa
COJIEP)KUTCS B TIEPBOM, BTOPOM, TpPEThEM
CIIpaBOYHMKE, COOTBETCTBEHHO paBHbI 0,6; 0,7;
0,8. Haiitu BeposATHOCTH TOro, 4TO (hopMyIa
COJIEP/KUTCS TOJIBKO B IBYX CIIPaBOYHHUKAX.

a) 0,452
0) 0,542
B) 0,7

r) 0,64

Nmerotcs 3 maptum snextposamil. BeposatHoctn
TOTO, YTO JIaMIla PopaboTaeT 3aJaHHOE BpeMs,
PaBHBI COOTBETCTBEHHO Uil 3TUX mnaptuil 0,6;
0,7; 0,8. KakoBa BEpOATHOCTb TOTO, UTO HayJady
BbIOpaHHas Jlamma npopaboTaeT  3aJaHHOE
Bpems?

a) 0,65
6) 0,5
B) 0,7
r) 0,75

Nmerotcs 3 maptum snextposamil. BeposarHoctn
TOTO, YTO JIaMIla POpaboTaeT 3aJaHHOE BpeMs,
PaBHBI COOTBETCTBEHHO Uil 3TUX mnaptuil 0,7;
0,8; 0,9. KakoBa BepOsATHOCTb TOTO, YTO HAyJauy

a) 0,630
6) 0,560
B) 0,720
r) 0,504




BbIOpaHHAs Jlamma npopaboTaeT  3aJaHHOE

Bpemst?

DKOHOMHCT-aHAJIMTUK YCJIOBHO Toapasjaenser | a) ~0,276923
HPKOHOMHMYECKYI0 CHUTyaluio B cTpaHe Ha | 0) =0,969231
«XOpOILYIO», «IIOCPEACTBEHHYIO» U «ILIOXYIo» U | B) ~0,692308
OIICHMBAaET UX BEPOSATHOCTH I jgaHHoro | 1) ~0,030769

momenta Bpemenu B 0,15; 0,75; u 0,1
cooTBeTCTBEHHO. [Ipnm «xopomein» curyauuu
MHJECKC SKOHOMHMYECKOIO COCTOSIHHUS BO3pacTacT
¢ BeposATHOCTHIO 0,6, IPH «IIOCPEACTBEHHON) - €
BepoATHOCThIO 0,3 M mpu «woxoi» - ¢
BeposaTHOCThIO (,1. Onpenenure BepOSTHOCTH
TOT'0, YTO SKOHOMHYECKAsl CUTYyallUsl B CTPaHE HE
«IJI0Xas», €clM  W3BECTHO, 4YTO  HHJEKC

OKOHOMHUYCCKOI'0 COCTOSAHUSA BO3POC.

Kareropus 4. Cnyyaiinbie

BeJIM4YuHBL. Teopus

| Yka3aTh BepHOE CBOMCTBO. DYyHKIUS
pacrpeeneHus CIIy4ailHOW BETUYUHbBI X
SABJISICTCSI:

a) HEBO3pacCTaroIICH;
0) HeyOBIBaIOIIEH;
B) IPOM3BOJILHOI'O BUJA.

. YKa3arb NpaBWIbHBIN OTBET. [JUCKpETHYIO
CIIy4alHYIO BEJIMUUHY 3a/1a0T:

a) yKa3blBas €€ BEpOSTHOCTH;

0) yka3pIBasi €€ 3aKOH pacIpe/elICHHS;

B) IOCTaBUB KaXXJIOMY 3JIEMEHTApPHOMY
HCXOMly B COOTBETCTBUE

JEeWCTBUTEIILHOE YHUCIIO.

| YKa3aTb BEpHOE OINpECIICHUE.
MaremaTrnyeckoe OKHUIaHUE CIIy4YalHOU
BEJIMYUHBI — JTO:

a) Ha4aJIBHBII MOMEHT IIEPBOTO TOPS/IKA;
0) UeHTpaJbHBIK MOMEHT  IEPBOrO
Hopsi/IKa;

B) MIPOU3BOJIBHBII MOMEHT TIEPBOTO
nopsiika

. Yka3arb BepHOe onpeneneHue. Jucnepens
CIIy4allHON BEJIMYMHBI- ITO:

a) Ha4aJIbHbII MOMEHT
0) LEHTpaJbHBIN
HOopsi/IKa;

B) TPOM3BOJBHBIH MOMEHT
MOpsi/KA.

MEHT BTOPOTO MOPS/IKa;

MOMEHT  BTOPOTO

BTOPOTO

Kareropus 5 Ciyuaiinele BenuuuHsbl. [Ipaktuka

JuckpeTrHas ciaydaliHasi BEJIMYMHA 3a/1aHA a) 16
SJI0M pacrnpeiereHust 0) 17,4
X -1 0 5 B)6,9
P 0,1 0,3 0,6 r) 11,6

Torma maTeMaTnuecKoe 0KUAAHUE CIy4aiHON

BEITWYUHBI Y=6X paBHO..........

JuckperHas ciaydaliHas BeluurHa X 3aaHa a)0,1

3aKOHOM paclpeIeJIeHUs] BEPOSITHOCTEN 0)0,2
X 0 2 4 6 B)0,3
P 0,1 0,1 0,1 0,7 r)0,8




Torna 3HaueHNe UHTETPATILHON (PYHKIUU
pacnpenenenus Bepostaocreit F'(3)

paBHO.........
JuckpeTHas ciiydaliHasi BeJIMYMHA 3a7aHa a) 15
SJIOM pacupeeNCHHsI 0) 13,8
X -1 0 4 B)18
P 0,1 0,3 0,6 r) 83
Torma maTeMaTrudecKkoe 0KUJaHUE CIydailHON
BENUYUHBI Y=6X paBHO..........
HenpepeiBHas ciydaiiHas BeNIMYMHA 3aJaHa 16
MHTETpaJIbHON byHkumei (pynkmEei a) 49
pacpeneneHus ) F(x). 64
0 npu x<0, 6). 49
Foy=184 o<’ 33
X)=9—X npu XS —,
49" P 8 B). 49
7
1 npu x>-—. r1
\ 8
Haitgure BEpOATHOCTH MOMANAHUS CIYyYAMHOMN
BennuuHbl X B uHTepBai (0,5; 1).
HenpeppiBHas ciydaiiHas BeNMYMHA 3a/laHa
UHTETpaJIbHON byHkumei (pynkmEei 64 0 npu x<0,
pacripeieieHus ) F(x). f(x) =3 m)ﬁ npu 0< x<—
64 7 a
F(x)={—x> npu 0<x<—,
49 . 8 0 npu x50,
1 npu x>-—. _ 64 <’
\ p 3 f(x) <49 npu 0<x<—,
Haitgure mudepeHnanbHyIo GbyHKIHIO 1 npu x> 7
(pyHKIMIO MIIOTHOCTH BeposTHOCTEH) f(X). 0). 8
0 npu x<0,
64 7
=<q— O0<x<—,
f(x) 19 X npu x 2
1 npu x>-—
B)
0 nmpu x<0,
f(x)= %x npu 0<x<—,
1 npu x> 7
r). 8
HemnpepsiBHast cnydaiiHass BeJIMYMHA 33J1aHA 16
WHTErPATBHON byHKIMEH (dpynkmeit a). 49
64

6)4_9




pacnpezeneHus) F(x).
0 npu x<0,
64 , 7
F(x)=4—x" npu 0<x<-—,
W=14" 7P 8
1 npu x> Z
\ P g

Haiinute BepoOATHOCTH MOMAJaHUSI CIIy4alHOU
BenuuuHbl X B uHTepnai (0; 1).

33
B). 49
r 1

Kareropus 6 Beibopounstit meron. Teopus

Ha6J'IIO,I[aeMBIC 3HA4YCHU X, HA3bIBAIOTCA. ..

a)BapuaHTaMu
0)OTHOCUTEIPHBIMU YaCTOTAMU
B)4acTOTaMH

ITocaemoBaTeIbHOCTH BapHaHT, 3allMCaHHbIX B
BO3pacCTaromeM ImopAaAKE, Ha3bIBACTCA. ..

a)pSAA0OM pacupeacseHus
0)BapUAIIMOHHBIM PSIOM
B)CTATHYECKHUM PSIAOM

Kakag cratuctuka gBISIETCI  CMEIIEHHOU
OIIEHKOM TeHEepaIbHOMN JUCIIEPCHUH...

1< _
a) D, =—Z(xi—x3)2nl.;
n -
1S _ .
6) Hs :_Z(xi_xB)sni’
n n=l1
B) Xp :lzxini;
nn:l

) p, :%Z(xi ~X)'n, -
n=l1

CraructuuecKas OleHKa, kKoTopas mpu 1+ &2

CTPEMHUTCSI IO BEPOSITHOCTH K OLIECHMBAEMOMY
napaMeTpy Ha3bIBaloT. ..

a)COCTOSATSIbHOM
0)cMeIeHHON
B)addeKkTuBHON

JloBepuUTeNbHBIM WHTEpBAI — 3TO MHTEpBal, B
KOTOPBIH € HA/IE)KHOCTBIO ' TIOHAJET ...

a) XapaKTepUCTHKa reHepabHOU
COBOKYITHOCTH;

0) XapaKTepHCTHKa BEIOOPOYHOM
COBOKYITHOCTH;

B) 3HaYCHHME U3y4aeMOoro Mpu3HaKa
Tre€HEPAIBHON COBOKYITHOCTH;

I') 3HaYeHUE U3y4aeMoro Mpu3Haka
BBIOOPOYHON COBOKYITHOCTH.

VBenuueHue HaaeKHOCTU ‘]/ NpUBOJUT K ...

a) BO3pACTaHHUIO TOYHOCTHU OLIEHKH
0)TOYHOCTH OIIEHKH HE H3MEHUTCS
B)YMEHBIIIEHUIO TOUHOCTH OIICHKHU

Jlnst BEIGOpKH 00Bbema FF ~ 9 rrmcnena
D =72
BBIOOpOYHAs qucnepcus B . Torma
52 y
UCTIPaBIICHHAS JIUCIICPCHS TS DTOH
BbIOOPKH paBHA ...

a)64
0)81
B)80
r)88

Bribopounas cpeanss — 310. ..

a) 3HAUEHUE M3y4yaeMoro IpU3HAKa,
BBIOpAHHOE U3 CEPEUHBI BApHALIMOHHOTO
paaa;




0) cpeaHee B3BEIICHHOEC 3HAYCHUE
pu3HaKa BEIOOPOUYHOI COBOKYITHOCTH;
B) cpeaHee apupMeTHYECKOoe  BCeX
3HAQYCHWH TIpU3HaKa B  BBIOOPOYHOI
COBOKYIHOCTH;

I) CcpelHee B3BELICHHOE KBaJpaTOB
OTKJIOHCHHI 3HAYEHHI MNPHU3HAKA OKOJIO
CpEIHETO.

Kareropus 7 Beibopounstit meron. IIpakTuka

[To cTaTHCTHYECKOMY PACIIPEICICHHIO
BBIOOPKHU yCTaHOBUTE €€ 00beM:

Xi 1 2 3
n; 2 5 6

W3 reHepanbHOM COBOKYITHOCTH U3BJICUEHA a)7
BBIOOpKa 00bema n=50: 0)24
B)23
xi|1|2|3‘4 )50
n; [10]9 8 [ny . Torna n4 pases. ..
W3 renepanbHOM COBOKYITHOCTH U3BJIEUEHA a) 10;
BBIOOpKA 00bema 71 = 67 , TIOJIATOH YacTOT 6) 12;
KOTOPOU UMEET BHIL: B) 11
r) 14.
n; A
24 [o----oe-
20 [T ,
8 t-- E i
P s s o, (U N
0 1 3 5 7 9 X,
x. =9
Torna uncnio Bapuant = B BBIOOpKE paBHO
ITo BbIGOpKE n = 100 mocTpoeHa rucrorpaMma a)l8
qacToT. Torja 3HaueHueE a paBHO. .. 6)16
B)67

)17




8__.___

0 2 4 6 3 Xj

JlaHo cTaTHCTUYECKOE paclpeieieHne
BBIOOPKH:

x, |2[4]5]7
3[1]2%

H;

k= .o

Ecim 06wem BeIOOpKH paBeH 20, TO

Bri6opounast cpeaHsisi BBIOOPKH, MOJIUTOH
OTHOCHUTEJIbHBIX YaCTOT KOTOPOM 3a7aH Ha
PUCYHKE paBHa...

W

0.4

I[aHO CTATUCTUYCCKOC PACIIPCACICHUC BBI60pI(I/I

x, |2]3[a[5]7
2(1(2]3]7

H;

Toraa Menuana paBHa ...

Jana Bei0opka o0bséma n=5: -4, -2, 2, 6, 8. a)3
- 0)1,2

BhiGOpOUHOE CpejTHee & PaBHO: B)2
r)2,5

Mopna Bapuanmonsoro psiga 1, 2, 5, 6,7, 7, a)l

10 paBHa ... 0)7
B)10

r)6




10 | lana Beibopka o0bema n. Eciu kaskapiit a) yBenuuutcs B 10 pa3
3JIEMEHT BBIOOPKH yBenn4uTh B 10 pa3, Toraa 0) ymenbmutes B 10 pas
X B) HE UBMEHUTCS
BbIOOpOYHAsI cpeHsst X .........
T') yBeIU4HUTCS B 25 pa3
11 | Jlana Bei6opka oobema N. Ecniu kakiprit a) YBEJIMYUTCS B 25 pas;
AJIEMEHT BBIOOpKH yBennuuTh B 10 pas, To 0) HE U3MEHUTCS
o B) yBenuuutcs B 10 pa3s;
BEIOOpOYHOE cpennee X )y P
r) ymenbiutcs B 10 pa3
12 Bri6opounas cpeaHsis BBIOOPKH, MOJUTOH | a) 3;
OTHOCHUTEIIBHBIX YacTOT KOTOpOW 3aman Ha | 0) 2,8;
PHCYHKE paBHa... B) 4;
o, r) 2,5.
(3
0.3 |- !
0.2 |---d--2 E
R St B
0 1 2 4 5 X;
13 | Toueynas oneHkKa MaTeMaTHdeckoro oxxuaanusa | a) (12; 13,7)
HOPMAaJIbHO PACIIPEIEICHHON Cly4aiiHON 0) (10,6; 13,4)
BenuuuHbl paBHO 12. Torma ero maTepBanibHas | B) ( 11,2; 11,8)
OLICHKA MOXET UMETh BUL....... r)(10,8; 12)
14 | IlpoBeneHo nATh u3MepeHuit (6e3 a) 8,2
CHUCTEMAaTUYECKUX OIMMOOK) HEKOTOPOH 0) 10,25
CIIy4aifHOUM BenuuuHsbl (B MM) 5, 6,9, 10, 11. B) 8,4
Torna HecMereHHas OoIeHKa MaTeMaTHIECKOT O r9
OXKUJaHUS paBHa......
15 | Toueunas orneHka MmaTeMaTudeckoro oxxumaanus | a) (10,1; 11)
HOPMAaJIbHO PACIIPENEIECHHON CITy4aiiHON 6) (11; 11,9)
BennuuHbI paBHO 11. Torma ero nuaTepBanbHast B) (10,1;11,9)
OIIEHKA MOXET UMETh BHUI....... r) (10,1; 10,8)
Kareropus 8 [IpoBepka CTaTUCTHUECKUX THUIIOTE3.
1 | K HemapameTpu4ecKuM OTHOCSITCS TUTIOTE3Bl... | @) O PaBEHCTBE T'€HEPAIbHBIX CPEIHHX;
0) 0 paBEeHCTBE reHepabHbIX JUCIIEPCHil;
B) O 3aKOHAaX pachpeeicHHUs,
r) o0 ypoBHE 3HAUHMOCTH.
2 | IIpu Bo3pacTtanuu oObeMa BBIOOPKH MpeAeTbHAas | a) YMEHbBIIASTCS;

omuOKa BEIOOPKH. ..

0)yBenMUnBaeTCS,
B) HE U3MEHSETCS,

') CTPEMUTCS K OECKOHEUHOCTH.




Ommbka nepBoro poja COCTOUT B TOM, UTO ...

a) runore3a H, BepHa U €€ NPUHUMAKOT

COTJIACHO KPUTEPHIO;
0) runoresa H, BepHa ¥ €€ OTBEPraroT

COTJIACHO KPUTEPHIO;
B) runoresa H,He BEpHA U €€ OTBEPraroT

COIJIACHO KPUTEPHIO;
r) runore3a H,He BepHa U €€ IIPUHUMAKOT

COIJIaCHO KPpUTCPHUIO.

Omnbka BTOPOro pojia COCTOUT B TOM, UTO ... a) runoresa H, HeBepHa, HO OHa
IPUHUMAETCS;
0) runoresa H, BepHa, U OHA
IIPUHUMAETCS;
B) runoresa H, HeBepHa, M OHa
OTBepraercs;
r) runoresa H, BepHa, HO OHa
OTBEpraercs.

KpHTquCKOﬁ 00/1aCThIO HA3BIBAETCH. ..

a) MHOXKECTBO 3HA4YCHHU KpHUTepus, e
Hy npuanmaercs;

0) MHO>KECTBO 3HAYEHUI KpUTEpHs, MPU
KOTOpBIX H) oTBEpraercs;

B) 0071aCTh, B KOTOPOH Kia6i=Kip;

r) 00;1acTh, B KOTOPOH Kja6:=0.

Ecimu OCHOBHas THUITOTE3a nMeeT BUJ

HO . p() = O, 3 , TO TUIIOTC3a ABJIACTCA ...

a) IPOCTOM;
0) CIOXKHOM;
B) CMEIIaHHOTO THUIIA.

Craructuka kputepus [lupcona ays mpoBepku
TUIIOTE3BI O 3aKOHE PacIpeeIeHUs TeHEPaIbHON
COBOKYITHOCTH MMEET BUJ. ..

k )
R e L

i=1 np;
k 2
(I”ll- —I’lpi)

o) 1’ =) ———;

i=1 ;

k 2

2 (n; —np,)

B) ¥ = - 5

zZ=:1 np;

S (n, _npi)2
r) )(2 = Zn—

i=1

i

Kareropust 9 DnemMeHTbl KOppEISIIUOHHOTO

U PErpeCcCUOHHOTO aHanu3a. Teopus

OmnpeneneHne TECHOTHI CBSI3U  MEXAY
dakTopHbIM X U pe3yIbTaTUBHBIM Y MPU3HAKaMU
—93TO 3ajaya ...

a) pErpECCUOHHOrO aHAJIN3a;

0) BEIOOPOYHOTO METO/IA;

B) KOPPEJIALIMOHHOTO aHAJIN3a;

F) MCTOJd HAMMCHBIIINX KBaAPaTOB

[TapHas xoppeisinus — 3T0 3aBUCUMOCTb,
IIpU  KOTOPOM pE3yNbTaTUBHBIA MNpU3HAK Y
3aBUCHUT OT...

a) IBYX (paKTOPHBIX MPU3HAKOB,;
0) MHOkecTBa (PaKTOPHBIX MPU3HAKOB;
B) COBOKYITHOCTH T1ap;

) 0HOrO (haKTOPHOT'O MpU3HaKa X.




a) IpsiMble U OOpaTHbIE;

0) BO3pacTaroIIMe U YOBIBAIOIINE;
B) IPSIMOJIMHENHBIE;

') YMEpPEHHBIE.

ITo HaIPaBJICHUIO
CTaTUCTUYECKUE CBS3H ...

pasnu4aroT

a) CHIIBHEIC U ClIa0bIC;

0) npsiMpie U OOpaTHBIC,

B) 3aKOHOMEPHBIE U TIPOU3BOJIbHBIC;
I') JIMHEHHbBIC U KPUBOJIMHEHHBIC.

[lo aHanUTHYECKOMY BBIPRXKEHUIO CBSA3HU
B CTaTHCTUKE KBATHU(PUIHUPYIOT HA ...

VYcra"HoBure 110 BUAY KOPPCLIOUOHHOI'O IIOJd THII 3aBUCHUMOCTH MCEXKAY
HepeMeHHbIMI/I.
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2)
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a) 3aBUCUMOCTb MCKAY HNCPEMCHHBIMH OTCYTCTBYCT, b) 06paTHa;1 3aBUCUMOCTb MCIKIAY

MNEPECMCHHBIMU
C) mpsiMasi 3aBUCUMOCTh MEX]y IEPEMEHHBIMHU.
1-b, 2-a, 3-c.

VYCTaHOBUTh COOTBETCTBHUE MCXKAY BHIAAMH MPCACTABIICHUA KOppGJI?IHHOHHOﬁ

3aBUCHUMOCTH:

a) [ () b) rpagux dymm g7 (¥):c) x, =g"(»):d) y, = [ (x).

1) BbIOOpOYHAs

perpeccus

Y Ha X;

2) BeIOOpOUHOE ypaBHEHUE perpeccuu X Ha Y; 3) BbIOOpoUHas nTuHUS perpeccuu X Ha Y; 4)

BbIOOPOYHOE ypaBHEHHUE perpeccu Y Ha X.
- D-a); 2)-¢) ;3)-b); 4)-d)

Ecim mpu paBHOMEpHOM BO3pacTaHUU
(GakTOpHOrO TNpU3HAKA CpeAHHE 3HAYCHUs
pEe3yIbTaTUBHOIO IIPU3HAKA  PaBHOMEPHO
BO3pAaCTalOT, TO YPaBHEHUE PErPECCUM UIIETCS B
BUJIE. ..

a) JIMHEMHOTO YPaBHEHUS;

0) ypaBHEHUS THIEPOOIIBL;

B) ypaBHEHUsI apaboIIbI,

T') YpaBHEHUS TPEThEH CTETICHH.

[Tapamerp @ B ypaBHEHUM MNapHOMU
JMHENHON perpeccuu y=ax+b moka3bIBacT

a) cpelHee M3MEHEHUE pe3ysibTaTa MHpu
n3MeHeHHH (akTopa Ha 1 enuHUILy;

0) Ha CKOJIbKO TPOIICHTOB M3MEHUTCS B
CpeAHeM  pe3ynpTar, eciau  (aKTop
u3MeHuTCA Ha 1%;

B) cpenHee HU3MEHEHHe QakTopa Npu
W3MEHEHUH pe3ysbTara Ha 1.

Ecnu koaduimeHT nuHeitHOW Koppensiuuu
MMEET OTPULIATEIBHOE 3HAYEHHUE TO. ..

a) XapaKTepUCTHKaA CBSI3M cllabast
0) XapaKTepUCTHKA CBSI3U CPETHSsS
B) CBSI3b HE OIpezieNieHa

T) CBSI3b UMEET OOpaTHAs

1) CBSI3b TIpsSIMasl.




Kareropus 10 DneMeHTbl KOPPEISLMOHHOIO U PErPECCMOHHOT0 aHanu3a. [IpakTuka

3aBUCUMOCTD cpeaHen BbIpaOOTKH | 2)2,8;
OJIHOrOo pabouero 3a cmeHy y (mTyk) ot |0)35,3;
KBamuukanuu x (paspsiael) TpuBeAcHa B | B) 5,8;
TadJIuLIE. r)7,2.

X 2 3 4 5

y 12 19 23 30
VYpaBHeHue  perpeccun  y=ax+b. Tornma
KO3 QHUIMEHT a paBeH. ..

Bri6opounoe ypaBHEHUE napHoi | a) 1,6;
perpeccun umeet Bug y = 6,4 —1,6x. Torna | 0) 6,4;
BBIOOPOYHBIN KOI(PPHUITUEHT KOPPEISAIIUH MOKET B) -0,92
OBITH PaBEH. ..

Bri0opouHoe ypaBHEHUE MTApHOI perpeccuu a)-0,6

umeet Bua y =—0,8+1,2x. Cpennue 0)2,4

KBaJIpaTHYECKHE OTKJIOHEHUs paBHbl o, =(,28, B))(()),é9
r b

o, =0,56. Torna ko>ddunuent Koppensuuu

Koadduument perpeccun B ITUHEHHOMN
perpeccu COBOKYITHOT'O CIpoca Ha MOOUJIbHbIE
Tene@oHbl (B ThicA4ax pyOsed) mo ueHe (B
py0JIsiX) OKa3aJIcs paBHBIM -1. DTO 03HAYaer. ..

a) yBenuueHue ueHbl Ha 1% cHIKaer
crnpoc Ha MoOusbHbIE TenedoHs! Ha 1%;
0) yBenudeHue 1eHbl Ha | pyOsb CHUXaeT
crpoc Ha MoOusbHbIE TenedoHs! Ha 1%;
B) yBenudeHHe LeHbl Ha 1% cHuxaer
cpoc Ha MoOOWJIbHBbIE TenedoHsl Ha 1
THICSUY pyOei;

I') yBeJIMUYEHHE [IeHbI Ha | pyOib CHUXKaeT
cIpoc Ha MOOWIbHbIE TenepoHbl Ha 1
ThICAUY pyOIIeH.




JIMcT perucTpanuu u3MeHeHU, J0NOJTHEHU U peBU3Hil JOKYMEHTAa

N Jata JlokymeHT, Ha
I /il BHECEHUS OCHOBAaHUU KpaTkoe conepxaHie N3MEHEHUS
U3MEHEHHUs |KOTOPOIro BHECEHO
1 2 3 4
IIpoToxkoun BHuecenue n3meHeHuil B esiepanbHble roCy1apCTBEHHBIE
peLeHus o0pa3oBaTesIbHbIE CTaHAPTHI BHICIIET0 00pa30BaHUs
1 | 01.09.2021 r.
YCNelor (ITpukxa3z MuHUCTEpCTBAa HAYKU U BBICILIETO 00pa30BaHHUS
01.09.2021 r. |Poccuiickoit deneparuu ot 26 Hos0pst 2020 r. Ne 1456)
1. Axryanu3anus KOMIUIEKTOB OLICHOYHBIX MaTepUalioB
Ui IIPOBEACHUS IPOMEKYTOUHON aTTecTaluu
o0yyaromuxcs 1o AUCLUHUILINHE;
2. AkTyanuzanus IepeuHsi OCHOBHOM U JONOJHUTENbHOM
y4eOHOM JuTepaTypbl, HEOOXOAUMON JUIsl OCBOCHHS
JUCLUIUIMHBI,
3. AxrTyanuzauus IepeuHsi pecypcoB HH(OPMALMOHHO-
IIpoTokoun TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT», He00X0AUMBIX
> | 26.01.2022 1. peleHus JUISL OCBOEHMSI TUCLUIUINHBI; }
VYC Ne 6 4.  Axtyanuzanus METOIUYCSCKUX yKa3aHUM IUIA
o1 26.01.2022 r. |0Oy4aronuxcsi 1o OCBOESHUIO TUCHIUTLINHBI;
5. Axrtyanuzanus nepeyHs COBPEMEHHBIX
npoeCCHOHATBHBIX 0a3 MaHHBIX W HH()OPMAITMOHHBIX
CIPAaBOYHBIX CUCTEM;
6. Axryanuzauus MaTepUaIbHO-TEXHUYECKOTO u
OporpaMMHOro  oOecreyeHHs,  HEOOXOOUMOro  JuIsd
OCylIeCTBIIEHUS ~ 00pa3oBaTeNIbHOIO  Ipolecca 1O
JUCLUTUIMHE.
1. YTBepxnenue [lopsaka opraHu3anu U OCYIIECTBICHUS
00pa3oBaTeNbHOW JEATENbHOCTH 10 00pa3oBaTeIbHBIM
porpaMMaM BbICHIETO 00pa3oBaHUsl — IporpamMmam
Hporokox OakanaBpuaTa, MporpamMmaM CIELUaINTeTa, MporpaMmam
31.08.2022 gecmﬁ?llg Maructparypsl (IIpukaz MuHUCTEPCTBA HAYKU U BBICIIETO

or 31.08.2022 r.

oOpa3oBanus Poccuiickoit @eneparnuu ot 06 ampenst 2021 r.
Ne 245);

2. AKTyanus3anuss JOKYMEHTOB, perilaMEHTHPYIOLIMX
COJIepKaHUE M OpraHM3alni0 00pa30BaTENILHOrO Mpolecca
npu peanuzanuu OITOIT BO no HanpaBieHHIO TOATOTOBKH.







