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HOEJN OCBOEHMA JNCIUIIJIMHBbI

HGHHMI/I OCBOCHUA NUCHUITIIIMHBI «MaremMaTuueckue MCETOJBI B 6I/IOJ'IOI‘I/II/I» SIBJIAFOTCA.
(dhopMupoBaHHE Y 00YJAIOIINXCS MPEACTABICHUH 00 OOIIMX CTATUCTUYSCKIX 3aKOHOMEPHOCTSIX U
METOJaxX aHaJIn3a OaHHBbIX B 61/IOJ'IOFI/II/I, Bblpa6OTKa HAaBBIKOB TMPAKTHYCCKOI'O HCIIOJb30BaAHUA
IMOJIYYCHHBIX 3HAaHHUH. 3a1[aanH JUCHUIINIMHBI  ABJISIFOTCA: 1) HU3YYCHUC CTATUCTUUYCCKUX
3aKOHOMEPHOCTEH 2) M3ydeHHe METOJIOB cOOpa M aHalu3a JaHHBIX B OMOJIOTHHU 3) HCCICIOBaHUE
PAa3JIMIHBIX MAaTCMAaTUYCCKHUX MOI[@JICfI, IIPUMCHUMBIX K 6I/IOJIOFI/I‘ICCKI/IM cucreMmam 4) HU3YUCHUC
BOITPOCOB O MPAKTUYCCKOM HNPHUMCHCHHUHU TCX WM WMHBIX MAaTCMATUUYCCKUX MOI[CJIGI;'I Ha ODpuMepax
KOHKPCTHBIX OHMOJIOTMYECKUX 3a1a4.

2. MECTO JUCIMIIJIMHBbI B CTPYKTYPE OIIOITI BO

Kypc Bxoautr B 06azoByto uacte OIIOIl. Kypc ocHoBbIBaeTcsi Ha 3HAHMSIX, MOJYYEHHBIX Ha
npeametax «Beicias matemartukay, «dusukay, «Mubopmatukay, «Oomas Ouonorusy», «Oo0mas
skojorusi», «KommploTepHble TEXHOJOTHU B Ouonorum». HeoOxoaumpl HavdalbHBIE 3HAHUS
CTaTHCTUKH, 3HAHUE aTeOphl 1 MaTEeMaTHYECKOTO aHaln3a, YMEHUE pemath quddepeHnnaibHbe
ypaBHEHHMsI W WX CHCTeMbI, yMmMeHue pabotars ¢ IIK, B wactHocTm ¢ mporpammoii «Excely,
HEOOXOIMMO TaKKe 3HAHUE pa3/esioB OOIIel OMOJOTHU M SKOJOTHHU, CBA3AHHBIX C HM3yYCHUEM
orocdepsl, OMocucTeM, OMOTEOIIEHO30B, MOMYISAIIMOHHON JUHAMUKH U T.I. 3HAHUS, MTOJTydaeMble B
X0JIe M3y4eHUSI Kypca, MOTYT OBITh MCIIOJIL30BaHBI B JTFOOOW JAUCIHILIMHE, YacTO M CIIOJIB3YIOTCS B
JTUTUTOMHBIX pa00Tax, CBSI3aHHBIX ¢ M3YYCHHEM YUCICHHOCTH TEX WJIM HHBIX OPraHWU3MOB, a TAKXKe B
OMOMETPUUECKOM aHaJIHN3E.

3. KOMIIETEHIIMY OB YYAIOIIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHHS M CHUATIIAHBI (MOY JIST)

BBITYCKHUK, OCBOMBIIMIA TNPOTPaMMy MarvucTparypbl, JOJDKEH OOJNafaTh  CIeIYIOIUMHU
OOIIEKYJIbTYPHBIMU KOMITCTCHIIUSIMU:
CIIOCOOHOCTBIO K aOCTPAaKTHOMY MBIIUIEHHUIO, aHanu3y, cuatesy (OK-1);
obmenpopeccuonanbabiMu  KomrieTeHIMsAMUA  (OI1K):  TOTOBHOCTBIO TBOPUYECKH TMPUMEHSITH
COBPEMEHHBIC KOMITBIOTEPHBIC TEXHOJIOTHH IPH cOOpe, XpaHeHHH, 00pabOTKe, aHAJIN3E U Tiepeaade
onosornyeckoii nudopMaIiu 11 perreHus npodeccruonanbueix 3aaau (OITK-7).

B pesynbrare OCBOEHHMS JMCHUILTHHBI OOYYArOIIUICS JOJDKEH JIEMOHCTPHPOBAThH CIICTYIOIIUC

pe3yabTaThl 00pa30BaHMS:

1) 3uare: OO0 CXeMy OpraHu3aiuu coopa U aHaiu3a OHOJIOTHYECKON HH(DOPMAITUH;

METOJIbI ¥ TPUEMbl HHTEPIPETALUN PE3yIbTaTOB KCCICIOBAHUS, OCHOBBI, OCHOBHbBIC
QITOPUTMBI M JICTATM CTATUCTUYECKOTO aHalu3a JUIs KMCCICIOBaHHS OWOJOTHYECKHX
nanubiX  (OK-1); OCHOBBI COMOCTaBJIEHHs 0OCOOEH, MOMYyNIAIUiA ©  COOOIIECTB ¢
WCIOJIb30BAaHMEM TIOKa3aTeNel CXOJICTBA; TPAaHUII TPUMEHEHHs, TEOPUI0O U MPAKTUKY
WCIOJIb30BaHMS ~ KOMIIOHEHTHOTO  aHaiu3a;  [peJHa3HauYeHUE,  BBIUYUCIUTEIbHBIC
OCOOCHHOCTM U CHCTeMY HHTepIpeTanud B (aKTOPHOM aHAIM3e; HCIOJb30BaHUE
JUCKPUMHHAHTHOTO  aHanmW3a Ui U3y4YeHUs  MOMYJSIHi,  TeopeTHUecKue W
BBIYHCIUTENbHBIE OCHOBBI Hamboliee ymoTpeOUTENbHBIX BapUaHTOB; POJIb MHOTOMEPHOTO

IOKaJIUpoOBaHusA B pAdy MCTOAOB aHAJIM3a OMOJIOTHYECKOM I/IH(I)OpMaI_II/II/I; OCHOBBI



NPUMCHCHUA PETPCCCUOHHOIO aHaJIM3a B OHMOJIOTHH M €r0 BBIYHUCIUTEILHBIE ACHEKTHI
(OIIK-7).

2) YMeTh: TMPHUMEHITh MaTEMaTHYCCKUE METOAbI B PEHICHUH NPO(PECCHOHATBHBIX
ouonoruyeckux 3amad. (OI1K-7)

3) BJ]aIleTb: N3YYCHHBIMU MAaTCMATHUYCCKUMU METOJaMH MOACIUPOBAHUA OMOJIOTMYECKHUX

MPOIIECCOB ¥ MHPOPMAIIMOHHO-KOMMYHUKATUBHBIMU TexHoJorusaMu. (OI1K-7)



4. CTPYKTYPA U COAEP KAHUE JUCHHUIIJIMHBI MOAYJIA)

OOmmast TpyI0eMKOCTh JUCIUIUIMHBI COCTaBisieT 3 3aveTHbIX enunami, 108 YacoB.

Bunp! yueOHoi paboThl, BKIIOUast
CaMOCTOSITENBHYIO paboTy
CTY/ICHTOB
U TPYAOEMKOCTH (B Hacax)

Dopmbl
TEKYIIEro
KOHTPOJIS

YCIIEBAEMOCTH
(no Hedensam
cemecmpa),

dbopma
MIPOMEKYTOUHON
aTTecTaluu

O0Bem
yaeOHOM
paboTshl,

c
MPUMEHEHHUEM
HWHTEPaKTHBHBI

X METOJIOB
(B wacax / %)

Ne Pasnen (Tema)
n/n JTUCIIUILINHEI

Henens cemectpa

(no cemecmpanm)

KoHTponbHbIE pabOTHI
CPC
KII/ KP

Jlexiun
[IpakTryeckue 3aHATUS
JlaGopaTopHubie paboOThI

@ Cemectp

[EEN
N
N
(op]

1 MareMaTnaeckue 2/50%
METOIbI B

OHMOJIOTUH

2 OCHOBBI 312 6

OMOCTATUCTUKA

3 Mo genu 3 134 |2 2 6 2/33%
OUOJIOTHYECKUX
CHCTEM,
OIMCBLIBAEMEIC
OJTHUM
muddepeHnnanbH
BIM ypaBHEHUEM
TIePBOTO
MopsIKa.
Monenu  pocra
MOMYJSIIHAM.

4 | Perpeccuonnsiii |3 |5 2 2 8 1/25%
aHAJIN3 JIAHHBIX

5 JIuneiinas 3 16-7 |2 2 8 1/25% Peiirunr-koHTpos
napHas Nel
perpeccust

6 Monenu 3189 ]|2 2 6 2/33%
OMOJOTUYECKHUX
CHCTEM,
OTIHCHIBAacMbIC
CHCTEeMaMH JIBYX
ABTOHOMHBIX
middepeHnnanbH
bIX YPaBHCHUN

7 HccnenoBanue 3 110 2 8 1/50% PeHTHHI-KOHTPOTb
CHUCTEMBI  JIBYX Ne2
ABTOHOMHBIX
OOBIKHOBEHHBIX
JIMHEHHBIX
muddepeHnnaibH
bIX YPaBHEHUH




8 KonebarenbHbie 11- | 4 2 6 3/50%
MPOIIECCHI B 13
OmoJoruu
9 HccnenoBanue 15- | 2 2 6 2/50%
K0JIe0aTeIbHBIX 16
MPOIIECCOB
10 | AucnepcuoHHBIH 17 6
aHamn3
11 | MHoromepHsbIe 18 |2 2 6 2/50% Pefirunr-konTpors
METO/IbI Ne3
Bcero 18 18 72 16/44% 3auer




5. OBPA3OBATEJIbBHBIE TEXHOJIOI'MA

B pamkax y4eOHOro Kypca codeTaercss TpaIULUOHHAs JIEKIIMOHHO-CEMUHApCKast
cucremMa OOydeHHUs ¢ NPOOJEMHBIM IMOJXOAOM IPH H3JIOKEHHH W OCBOCHUH CTYJCHTAMHU
Marepuana, UCCIEeI0BATEIbCKUX METOJ0B, IPUMEHEHNE PEUTUHIOBOM CUCTEMBI aTTECTAlUH
CTYJE€HTOB U HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TexHOJOorui. IIpo6reMHBIN MOAX0 B U3JI0KEHUH UCIOJIB3YETCS Ha JIEKIMSIX, TPAKTUYECKUX
3aHATUSIX M B IPOIIECCE CAMOCTOSTENIbHOM paboThl CTyleHTa BHE y4eOHbIX 3aHsATuUM. Ha
JEKIUSAX €ro IpPHMEHEHHE CBs3aHO C (OpMynIHMpOBKOM NpOONIEMHOM 3amaum U ee
oOCyX/leHHeM TIepell H3JI0KEHHEM MaTepuasa, a TaKKe HENOCPEJICTBEHHO B Ipoliecce
U3JI0KECHHUS.

Hekoropele pasgensl TEOPETHYECKOTO Kypca HM3Y4alOTCd C  HCHOJIB30BAHMEM
OIEPEKAIOIIEH CaMOCTOSITEIbHON pPAa0OTBHI: CTYAEHTHl IOIY4YalOT 3aJaHHe Ha HM3ydCHHE
HOBOT'0 MaTepHalla A0 €ro U3JI0KCHHs Ha JICKIIUH.



6. OHEHOYHBIE CPEJICTBA /UISI TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIUM 11O U'TOT'AM OCBOEHUSA
JUCIUIVIMHBI U YYEBHO-METOAUMYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Texymuii KOHTPOJIb MPEACTaBISET COOOW MPOBEPKY YCBOCHHSI YY4eOHOTO MaTepuaa,
PETYJISIPHO OCYILIECTBISIEMYIO Ha MPOTsHKEHUH ceMecTpa. OH MO3BOJISET MIPOBOUTH MTOCTOSIHHBIN
MOHHUTOPHUHT Ka4eCTBa O0YUCHHS U BBISBJIATH CTEIICHb YCBOCHHS 3HAHHU CTyJCeHTaMH. B 1aHHOM
ciyyae, Hamboiee 5()(HEKTUBHBIM METOJIOM IPOBEPKH 3HAHWNA OOYYArOIIUXCSA SIBIISCTCS
MPOBEJICHUE PEHTUHTOB, HA KOTOPBIX CTYACHTAM pE/IaraeTcsi pEIUTh 3aJa4u 10 PO ICHHBIM
paznenam. JlaHHBI METOJ TMO3BOJSIET OIICHUTH BIAJICHUE TEPMHHOJOTHYSCKHM alapaToM,
MOHUMAHUE CYTH OHOJIOTMYECKUX IMPOIECCOB C MATEMATHYECKOHW TOYKH 3PEHHs], MOHUMAaHUE
3HAYEHHWH Pa3IM4YHbIX Mojened, QyHKIMi U GopMyn, a Takke MX MPUMEHHUMOCTh B TEX WM
WHBIX OMOJIOTUYECKHUX CUTYAIUSAX. DTO TO3BOJISIET OOJIEe MOHO OIIEHUTh Ka4eCTBO MOrOTOBKH
CTYJICHTOB M CTEIICHb ()OPMUPOBAHMUS HEOOXOUMBIX KOMITCTCHIIHIA.

PeiiTHHT - KOHTPOJIb 3HAHUI CTYJAEHTOB

TGKYHII/Iﬁ KOHTPOJIb 3HAHUM CTYACHTOB OCYHICCTBIIACTCA Ha 3aHATHAX IIPpU PCIICHHUU
IIOCTaBJICHHBIX 3a1a4.

PeidTHr-KOHTPOJIBL Nel

a) Paccuntats Tabnuity 3Ha4eHU prckoB onosorndeckux 3¢ dexroB R=f(Prob) mo moporosoit

MOJIENIH COTJIacHO (hopmyIie:
Prob

R—f 1 (x=%,) dto=1X, =0
= Jmexp = x,0=1X,=
No Prob R
1 50 R,
2 4.9 R,
3 48 R,
Prob; R,
N +5,0 R,

6) s mpumeceit, o6maaiarommx pegieKTOpHbIM AEHCTBUEM, B 3aBUCMMOCTH OT KJlacca
OTACHOCTH pacyeT NOTEHLIUAIBHOIO PUCKAa BO3MOXHO IIPOBOJUTH 110 YpaBHEHUsIM, rae C —
KoHIeHTpanus npumecH, [1I/IKMP-nopmaTus, Prob—BennunHa, cBsSi3aHHAs C PUCKOM TIO 3aKOHY

HOPMAaJIbHOT'O BEPOATHOCTHOT'O pACIIPCACIICHUS.



lknace onacroctn: Prob= —9,15+ 11,66 *1g (I'I,I[?: )

MP

2 kmace omacuoct: Prob = —551+ 7,49« 1g (I'I,I[?: )

MP

3 knacc onacsoctn: Prob= —2,35+ 3,73 * Ig (I'I,IE )

MP

4 xnacc omacnoctn: Prob= —1,41+ 2,33+ Ig (I'I,IE )

MP
Paccuntarh HekaHLIEPOTE€HHBIN PUCK OCTPBIX (HEMEIEHHBIX) Y3PPEKTOB I CpeiHEN U
MaKCHMaJIbHOM KOHIEHTPALUHU 3arpsI3HSIONIETO BEIECTBA, OOHAPYKEHHBIX B Pa3HbIE T'OJIbl B
atMocgepHOM Bo3ayxe r.Biagumupa.

HeoOxomumeie st pacuetoB HopmaTtuBbl HaiiTi B TH 2.1.6.1338-03.

Ne BemectBo Cep, CcHu
mr/a3
1 BsBemi.semecTsa 0,212 48
2 Oxkcup yrirepoJia 1,2 2,2
3 Jnokcun azora 0,026 1,1
4 ®enon 0,005 6,0
5 dopmainbaerug 0,012 3,2
6 BsBemr.semecsa 0,165 5,0
7 Oxkcun yriepoa 1,6 2,8
8 Jnokcup azora 0,022 1,5
9 Denon 0,005 3,3
10 dopmainbaerug 0,005 2,4
11 BsBemi.semecrsa 0,131 5,4
12 Okcupn yraepona 15 2,6
13 Jwnokcunm azora 0,033 2,6
14 Denon 0,008 9,7
15 dopmanberug 0,014 3,9
16 BsBemi.BemecTBa 0,099 5,2
17 Okcupn yraepona 2,3 1,6
18 Jnoxcup azota 0,044 2,8
19 denon 0,007 11,3
20 dopmanberug 0,022 1,7




PeiiTuHI-KOHTPOJIL N2

[TocTpouTh TUHEHHYIO MOIETH MEXKTY (hakTopoM X U Mokazarenem Y

1.

4.

Odopmutrh  pe3ynpTaTbl  pacdyeToB B BUAE ~ Ta0MUIBI M paccuuTarhb
KOd(QGHUIMEHTHI IMHEHHOH MapHOoil perpeccuu o popmynam;
Paccuurarp KodppuIeHT KOPpEALUU u 0XapaKTepu30BaTh

CUJy CTaTUCTUYECKOU CBSI3H;

IMoctpouts 3aBucumocTh B StatSoft Statistica, cpaBHHTH MOJIYYEHHYIO PErPECCHOHHYIO
3aBUCHMOCTh C pACYETHOM ¥ OIEHHTh YPOBEHb CTAaTHCTHYECKON 3HAYNMOCTH
KOPPEJISIINY;

OcymiecTBUTh TOYEUHBIH MPOTHO3 11 XP.

Paccunrarh 1 0OpMUTH pe3yabTaThl Pacu€TOB B BU/IE TAOIUIIBI:

Ne X y Xy X2 y? yX y-yX Al

1 2 3 4 5 6 7 8 9

1

2

3

4

N

Cp. 3Hau.
)
3nauenue gaxropa X

X0 X1 X2 X3 X4 X5 X6 X7 X8 X9
2,06 2,53 2,17 3,65 3,22 2,16 4,57 2,25 6,15 1,86
2,58 3,54 2,90 3,82 3,87 2,65 5,42 2,98 5,66 1,91
3,14 3,84 3,29 3,76 4,95 3,49 5,29 2,15 7,50 2,14
3,54 3,84 4,13 5,24 5,10 3,16 6,33 2,71 6,90 3,39
4,18 4,22 5,25 5,03 5,98 3,85 7,63 3,70 8,31 3,95
4,78 4,81 4,92 5,52 7,28 4,58 7,53 4,59 8,25 4,30
511 6,53 5,79 5,62 6,90 5,33 7,73 4,77 9,39 5,10
5,67 5,82 5,87 6,98 7,54 5,89 8,44 5,34 9,73 5,47
6,02 6,43 6,99 6,91 7,91 6,20 9,49 5,45 9,33 5,97
6,65 7,73 7,04 7,95 8,40 6,39 9,18 6,00 10,50 6,16




7,05 8,19 8,14 7,24 8,14 6,95 10,14 6,25 11,10 6,46
7,52 7,65 8,06 9,27 8,76 7,25 9,94 6,79 11,51 6,07
8,03 9,31 8,57 8,46 9,67 7,80 10,92 8,24 12,42 6,71
8,56 9,26 9,45 10,30 | 10,28 8,47 11,89 8,51 12,40 7,16
9,03 9,86 9,06 10,72 | 10,59 9,22 11,14 9,15 13,14 8,81
3nauenus X aus nporHosa (Xp)
9,52 9,69 10,30 | 10,05 | 11,58 9,32 11,73 9,78 12,56 8,07
3HaueHue nokaszarens Y
YO0 Y1l Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
7,24 10,89 |16,21 |12,11 | 15,21 |16,62 |10,22 |1250 |19,66 |14,87
8,02 11,92 | 17,75 |12,30 |1542 |17,63 |1058 |13,88 |20,53 |15,78
9,28 12,45 |16,39 |13,82 |16,44 |19,22 |12,01 |1516 |21,31 |16,79
10,12 | 13,27 |18,87 |14,84 |1793 |19,36 |12,84 |16,06 |22,59 |18,03
11,12 | 14,12 |19,60 |1586 |1852 |20,52 |13,28 |16,66 |23,27 |18,29
12,19 1523 | 21,21 |16,41 |[19,80 |2195 |15,13 |17,65 |24,44 |19,93
13,01 |16,07 |21,84 |17,80 |20,76 |2245 |1584 |18,46 |2585 |20,32
14,12 | 17,40 |23,00 |18,61 |[21,30 |23,56 |17,08 |19,54 |26,74 |21,18
15,21 | 18,68 |24,44 |1957 |[22,25 |2490 |1799 |2058 |2/7,36 |22/47
16,29 19,46 | 2536 |21,26 |24,14 |2553 |18,32 |21,77 |28,37 |23,47
17,01 |20,52 |2554 |21,08 |24,17 |26,11 |1949 |2215 |29,22 |24,07
18,03 21,32 |27,14 |2299 |2566 |28,02 |2059 |2380 |30,50 |2557
19,19 2258 |27,95 |2343 |2650 |2837 |21,35 |24,79 |31,21 |27,07
20,21 | 23,73 |28,99 |24,63 |27,46 |2948 |23,20 |25,57 |3256 |27,62
21,22 | 25,02 |30,80 |2541 |29,02 |3042 (2421 |2/,18 |33,66 |28,42
PeldTMHIr-KOHTPOIBL Ne3
1. 3anucatb 00U BUJ pelIeHUs CUCTEMBI AU PepeHIInaIbHbIX YpaBHEHUN;
2. Onpenenuth KOOPIMHATBI W TUN O0COO0M TOYKM cUCTeMBbl JuddepeHITnanTbHbIX

YpaBHEHUM.

* HcxomHsle TaHHBIE

NelO




[ dx dy
—=l’}.|' E:
dt
Ne2 9y Nell 3.
—=—2x—|—}x —”v=—6x—5}’
| dt dt
(d (d
d—i=2x—|—3y d—i=—2x—5}r
Ne3 % Nel2 3§ 4y
— =x+ 3y — =2x+ 2y
'l.dt \ dt
r’d i
d—i=3x—4}r d—i=3x—|—y
Ned 4%, Nel3 3 4,
—”-1’,’—2_’}1‘ —=—X+YV
'l.dt \‘dt
(d d
d—i=x—y d—”t=3x—2y
Nos <d;u Nel4 dy
— =2x—y — = —bx+ 4y
\ dt dt
(d (d
d—;=—3x—|— 2y d—i=—2x—|—y
Ne6 9§ 4 NelS 9 4o
—"=—2x—:}r — =—4x+ 2}’
\ af \‘dt
([ d (d
—”t=x—|—y d—i=3x—|—4}r
NeT 9 4o Nel6 4 4.
— =—2x+4y —=2x+y
'l.d:t \‘dt
(d d
d—i=3x—2y d—”:=x
NQS{d_”“—.:]_.x_; Nel7 dy _
 dt ¥ P
dy dy
E= E= 21;—}1
Ne9 dy Nelg dy
—=2x+y — =
dt dt

Bomnpocel 111 caMmocTOATEILHON PadoThl CTYA€HTOB

1. Buapl OMoOJIOrHUECKHX 3a1a4.
a) CpaBHEHHE U IPYIITUPOBKA OOBEKTOB;
b) Paznudenue u pasjieieHue IpyIirr;
C) Ompenenenne Mecta 00beKTa (TPYNIbl) B paHee ONKMCAHHOW CHCTEME
(mpeHTHUKALINA);
d) B3auMoCBs3u 1 3aBUCUMOCTH; OCOOCHHOCTH aHaJIM3a MPOIIeCCOB.
2. MHOXecTBEHHOE CpaBHEHHE U €r0 0COOCHHOCTH.
a) OCHOBBI TUCIIEPCHOHHOTO aHAN3a,
b) Ero oTnnuus u npenMyIiecTBa rnepe; monapHbIM CpaBHCHHEM;
c) I'pekonaTuHCKUiT KBajpar.

3. HpOBepKa CTaTUCTUYCCKUX T'HIIOTE3.



a) Jloruka npoBepKM CTATHCTHYECKUX TMIIOTE3;
b) Kpurepuu cormnacus;
C) Hemapamerpuyeckue KpUTEPHU;
d) OnmHOBBIOOpPOYHBIC KPUTCPHH;
e) Kpurepuu oHOPOIHOCTH.
4. KoppensiuoHHbIN aHaIu3.
a) AHanu3 cHCTeMbI CBs3ei: KoppelsironHbie mwies sl [1.B. Tepentrhena.
b) I'paduueckuii crmocod MpeaCTaBICHUS W aHAIKM3a PE3yJIbTATOB: MAKCHMAaJIbHbIM
KOPPEJSIIUOHHBIN MyTh (MUHUMAIIbHOE MOKPBIBAIOIIEE JICPEBO);
c) CeueHHs KOPPEISIUOHHOTO IMIMHIIPA;
d) CpaBHeHHE KOPPEIAIIMOHHBIX MATPHIL IO YPOBHIO U CTPYKTYPE CBSI3CH.
5. OcHOBBI (haKTOPHOTO aHAIN3A.
a) DakTophI - CKPBITHIC TIEPEMEHHBIE.
b) [MopsaoK BEIYKCICHHIA B IICHTPOUIHOM METO/IE.
€) Cnenuguka aHaTM3a rIaBHBIX KOMIIOHEHT.
d) HoBble nepeMeHHbIE - PaKTOPhI, UX UCTIOJIL30BAHUE.
6. PerpeccuoHHBII aHATTH3.
a) I[lnanupoBaHHe PErPeCCHOHHOTO IKCIIEPUMEHTA,;
b) PasmMax 3HaucHMiI HE3aBHCHMOW IEPEMEHHOMN, KOJHUYECTBO M PACIOJIONKCHUE
WHTEPBAJIOB.
¢) OO6muue TpeOOBaHMS IPU aHATU3E SMITUPUIECKAX 3aBUCHMOCTEH
7. MHOTOMEpHBIE OITUCAHUSI.
a) I'pynmupoBKa MHOTOMEPHBIX OMTUCAHUIA;
b) TIpuHIUIIBI TUCKPUMHHAHTHOTO aHAJIN3a,;
C) HaxoxIeHue U UCIOJIb30BAHUE TUCKPUMUHAHTHON (QYHKITUH;
d) Kanonwueckuii aHamus.
8. Teopwus BeposITHOCTEH.
a) IIpocTpaHCTBO 3JIEMEHTAPHBIX COOBITHI;
b) Omneparu Hax COOBITUAMH,
c) CaoiicTBa BEpOSTHOCTH;
d) VYcrnoBHas BepOSTHOCTS;
e) Teopema yMHOXECHHS;
f) dopmyna nonxoi BepositHocTu. Popmyna baiteca;
g) HesaBucumble cOOBITHS;
h) Cnyuaiinas BenMuuHa;

1) DyHKIUA pacnpeeieHus U ee CBOWCTBA;



J) uckperHas ciydaiiHas BEeITUYMHA;
k) CaolicTBa (GYHKIIMHU TNIOTHOCTH;
1) JlorHopmaibHOE pacmpeaeicHue.
9. Maremaruyeckasi CTaTUCTHKA.
a) Ciyuaiinast BiOopka. CBOHCTBA BEIOOPOUYHBIX 3HAUCHHUH;
b) Toueunoe oriennBanue. HecMmerieHHbIC OIICHKH;
c) CocrosTenbHble OLICHKH. JJOCTaTOYHOE YCIIOBUE COCTOSATEIBHOCTH;
d) BeibopouHoe cpeHee, BBIOOpOYHas JUCIIEPCHs, BBIOOpOYHAs MEIMaHa;
e) Kiactepusrii aHamus.
10. Buomerpusi.
a) OcobOeHHOCTH OMOMETpHH
b) Ucropus pa3ButHsi OMHOMETpHH;
C) CBOWCTBO YCJIIOBHBIX OHOJIOTHYECKUX €AUHUI] HAOIIOICHHUS;
11. Monenu OMOJIOTUYECKUX CUCTEM.
a) MMuTannoHHbBIE MOJICIH;
b) Moaenu cuctem opranusmMa;
C) Mojenu BOIHBIX 9KOCHCTEM;
d) Moaenu npoayKIIMOHHOTO Mpoliecca pacTeHUiA.
12. KonebarenbHbIE TTPOIIECCHI.
a) KoumnebarenbHbIe POIECChl B OMOIOTMYECKUX U XMMUYECKUX CUCTEMAX;
b) Kierounbie 1UKIIBI;

c) TepmoaunHaMuvecKasi TCOPUS CTPYKTYPbI, CTAOMIBHOCTU M (IIYKTYaIlHH.

Bomnpocs! k 3a4éTy

1) Maremaruueckas 6I/IOJ'IOFI/I${, Ocjan u OOBEKTEI €€ HCCIICOAOBAaHMA.

2) OcHOBHBIE 3a1a4K MOJICITUPOBAHHUSL.

3) Cneumduka Momeneld KHUBBIX CHCTEM. IIOHSATHS CIOXKHBIX, Pa3MHOXKAIOMIUXCS U

OTKPBITBIX CHCTEM.
4) Knaccudukamms MOJeIeH CUCTEM.

5) TlousTtHe GMOMETPHUH, €€ IPEAMET.

6) IIpuMeHeHHE MATEMATUKO-CTATUCTHYECKUX METOIOB B OMOJIOTHH.

7) OcHOBHBIE 3a1a4l OHOMETPHUH TPH BHIOOPE CTATUCTHUECKON MOJIEITH.
8) Mertopl OHOMETPUH.

9) TlomynsuuoHHAs TUHAMUKA.

10) duddepentmanbHbie ypaBHEHUS TIEPBOTO MOPSIIIKA.



11) Cioco6sl 3a7aHust CIly4aiiHbIX BEJINYHH.

12) Buapl ciny4aifHbIX BEJTUUHH.

13) 3akoH pacnpeneneHus CiIy4aiHON BEIUYHUHBI.

14) I110THOCTBH BEPOSATHOCTH.

15) NUnaTerpabHblii 3aK0H, WK (QYHKIUS paCIPEISICHHS CITyIaifHOW BeTUYHHBI.
16) LlenTpanbpHasi TEHACHIIUS WM LICHTP PacpeICICHHS.

17) JloBepuTenbHBI HHTEPBAIL.

18) KBaHTUJIbHBIE OLIEHKH [TOTPEIIHOCTH.

19) Metox ¢azoBoro mpoctpancTsa. [lonsitue $ha3oBoi TpaeKTOPHH.

20) CrarinoHapHOE COCTOSIHUE CHCTEMBI.

21) Mopenb HEOTPaHUYEHHOTO POCTA.

22) Mogenb OrpaHHYeHHOTO pocTa. EMKOCTB 3KOJIOTHYECKON HUIIIH.

23) [IprmMepbl OrpaHHUEHHOTO POCTA MOMYJISIINH.

24) TonynsAys ¢ HAUMEHBIICH KPUTHYECKOH YHCIICHHOCTRIO.

25) O000I1IeHHAsT MOJIEIb MOMYJISIIUH.

26) IMomynsauoHHas JMHAMUKA, €€ TPESIMET.

27) Mopenu pocta OHOJOTMYECKUX CHCTEM, ONHUCHIBAGMbIe OJHUM au(GepeHIINATHLHBIM
ypaBHEHHUEM NEPBOTO MOPAIKA.

28) OCHOBHbBIC CBOWCTBA MOMYJISAIMOHHOW JWHAMUKH JIAOOPATOPHBIX W TMPHPOTHBIX
MOMYJSAIHAM.

29) PerpeccrnoHHbIi aHATN3.

30) Buabl perpeCCMOHHBIX CBS3EH.

31) MHoXecTBEHHAsI PErpeccus.

32) Jluneiinas mapHasi perpeccusi.

33) Ouenka xoppensaiuu. KoaddunueHT koppensmun.

34) [loHsATHE CTATUCTUICCKON 3HAYMMOCTH.

35) Cucrema qByX aBTOHOMHBIX OOBIKHOBEHHBIX JTMHEHHBIX TUPPEepPEHIIHATbHBIX
YPaBHEHUI.

36) Meron JlsmyHoBa.

37) Meton (ha3oBOii MIIOCKOCTH.

38) dazoBast TpaeKTOpUSs, €€ THUIIBIL.

39) onstue ga3oBoit Touku. THUITEI 0COOBIX TOUEK CUCTEMBI.

40) MeTox U30KIUH. YpaBHEHHE U30KIHHBL.

41) Turbl 0coOBIX TOYEK — YCTOWYHMBBIA M HEYCTONUUBBIN y3€I1.

42) Tunsl 0coOBIX TOUYEK — YCTONYMBBIN U HEYCTOMUUBBIN (DOKYC.

43) HeiiTpanpHO yCTOHYMBAs TOYKA — IIEHTP.



44) HeycroitunBas To4Ka — CEJI0.

45) Knaccudukaiys B3auMOJICHCTBHIA B MOMYJISIIMOHHON JUHAMUKE.

46) Kunernueckue ypaBHeHus JIOTKH.

47) bazoBast Mojienb Bonbreppa « XHITHHUK — )KEepTBay.

48) ®a30Bblii U KHHETUYECKUN IOPTPETHI CUCTEMBI «XUIIIHUK-KEPTBAY.

49) Henocratku moenu Bosbreppa.

50) O6061enHas BonbreppoBckast MOJielb. [ HIIOTE3bI O KOMIIOHEHTAX CHCTEMBI.
51) O6061enHass BoibTeppoBcKast MOJIC/Ib B3aUMOICHCTBHS JIBYX BHJIOB.

52) Tumsl B3auMO/IciiCTBUIT BUIIOB.

53) HenyseBoe cTanmoHapHOE COCTOSIHUE CUCTEMbI YUCIICHHOCTEH 000MX BUJIOB.
54) 3amaun NOMyASIIHOHHON TUHAMUKH.

55) buonoruyeckue puTMbl.

56) 'e0OXMMHUYECKUE PUTMBI.

57) Iepuonasl Kosiebanmii. Buabl KogebaHmiA.

58) Ilpumep kosebaTeNPHON OMOXUMHYECKOW PEAKIIMH — TITMKOJIH3.

59) Konebanust BHyTPUKIETOYHOW KOHIICHTPAIIUN KaJIbITHS.

60) Konebanust B poTocunTese.

61) JlucnepcHOHHBIN aHAIN3.

62) MHOTOMEpHBIE METO/IBI.



7. VUEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHE
JUCLUILIMHBI (MOJIYJIS)

a) OcHoOBHAas JIUTEpaTypa:

1.

Maremaruueckasi CTaTUCTHKA B MEIUKO-OMOJIOTMYECKUX UCCIEA0BAHUSX C
MpUMEHCHHEM Makera Statistica [ DnexTponHbIi pecype] / Tpyxauésa H.B. - M. : TDOTAP-
Menua, 2013. - http://www.studentlibrary.ru/book/ISBN9785970425671.html

[IpakTnueckuii kypc nuddepeHanIbHbIX YpaBHEHUN U MaTEMATHYECKOTO
MozenupoBanus. Kinaccuueckue v HoBble MeToAbl. HenmHeliHble MaTeMaTHYeCKue MOJIEIH.
CuMMeTpHs U IPUHIUITBI HHBAPUAHTHOCTHU [DnekTpoHHbIN pecypce] / Moparumos H.X. ;
ITep. ¢ aarn. U.C. EMenbsHOBOM. - 2-¢ u31., 1o1. u uchp. - M. : ®DUSMATIIUT, 2012. -
http://www.studentlibrary.ru/book/ISBN9785922113779.html

Teopust BEpOATHOCTEN U MaTEMaTHYECKasi CTAaTUCTUKA [ DNEKTpOHHBIN pecypc] / banaun
K. B. - M. : Jammkos u K, 2014. -
http://www.studentlibrary.ru/book/ISBN9785394021084.html

Harnsannas cratucruka. Ucnonbszyem R! [Dnextponnsiii pecype] / A.b. unyHos,
E.M. banaun, I1.A. Bonkosa, A.U. Kopobeiinukos, C.A. Hazaposa, C.B. Iletpos, B.T".
Cydwusaos. - M. : IMK Ilpecc, 2012. -
http://www.studentlibrary.ru/book/ISBN9785940748281.html

Harnsanas maTematnyeckas cTaTUCTHKA [ DieKTpoHHBIN pecypc] / Jlaryrun M.B. - M. :

BUHOM, 2013. - http://www.studentlibrary.ru/book/ISBN9785996321254.html

0) JlonmosiHUuTeEbHAS JIUTEpaTypa:

1.

Kpamenunnunkosa, Onbpra ButanbeBna. COOpHHK MHAMBUYTbHBIX 3aJaHUH 110
TEOPHUH BEPOATHOCTEH: TuoBBIe pacueThl / O. B. Kpamennnuukoa ; Bragumupckuii
roCyJapCTBEHHBIN YHUBEpcUTET UMEeHH Allekcanapa ['puropseBuya u Hukonas
I'puropreBuua CroneroBeix (Bal'VY), Kadenpa anredpsr u reomerpuu .— Bragumup :
BriaguMupckuii rocy1apcTBEHHbIN YHUBEPCUTET UMEHH AJlekcanpa ['puropbeBuya u
Hukonas I'puropseBuya CtonetoBbix (Bal'Y), 2011 .— 54 c. : Tabn. — Umeetcs
3JICKTPOHHAs Bepcus .— bubmuorp.: c. 53.

O06paboTka pe3ynpTaToOB U3MEPEHUN [ DIeKTPOHHBIN pecypc] : yueOHoe mocodue / I
W. DiipenseMan [u 1p.] ; BnaguMupckuil rocyqapCcTBEHHbBIN YHUBEPCUTET UMEHU
Anekcanzpa ['puropseBuua u Hukonas ['puropseBuya CrosietoBbix (Bnl'Y), Kadenpa
YIPABICHHS KAYECTBOM U TEXHUUYECKOTO peryaupoBanus .— Bnaagumup, 2011.

KypOsbiko, InHa ®enopoBHa. JIoNOTHUTENBHBIE IJIaBBI MATEMAaTUYECKON CTATUCTUKU
: yuebHoe nocodue / . @. Kyposiko, A. C. JleBuzos, C. B. JleBu3oB ; Bnagumupckuit

l“OC}’,Z[ElpCTBCHHBIﬁ YHUBCPCUTET HMCHU AneKcaH;[pa FpnropLeBI/Iqa u Hukomnas


http://www.studentlibrary.ru/book/ISBN9785970425671.html
http://www.studentlibrary.ru/book/ISBN9785922113779.html
http://www.studentlibrary.ru/book/ISBN9785394021084.html
http://www.studentlibrary.ru/book/ISBN9785940748281.html
http://index.lib.vlsu.ru/cgi-bin/zgate.exe?follow+9252+RU%5CVLSU%5CELEKTR_IZDAN%5C3350%5B1,12%5D+rus
http://index.lib.vlsu.ru/cgi-bin/zgate.exe?follow+9252+RU%5CVLSU%5CELEKTR_IZDAN%5C3350%5B1,12%5D+rus
http://index.lib.vlsu.ru/cgi-bin/zgate.exe?follow+9252+RU%5CVLSU%5CELEKTR_IZDAN%5C3350%5B1,12%5D+rus
http://index.lib.vlsu.ru/cgi-bin/zgate.exe?follow+9252+RU%5CVLSU%5CELEKTR_IZDAN%5C3350%5B1,12%5D+rus

10.

I'puropreBuua CroneroBbix (Bal'V) .— Bnagumup : Bnaagumupckuii rocy1apcTBEHHbIN
yHUBEpcUTeT UMeHH Anekcanpa ['puropseBuua u Hukounas ['puropseBuda CTosneToBbIX
(Bnl'Y), 2011 .— 135 c. : ni., Tabin. — MmeeTcst anekTpoHHas Bepcust .— bubnworp.: c.
134-135.

Kokypuna, FOnus KamunseBna. COOpHUK 3a7jaHU K TUIIOBBIM pacueTaM 10 TEOpUU
BeposTHOCTeH [Dnekrponnsiil pecype] / HO. K. Kokypuna ; Braaumupckuii
rOCyJlapCTBEHHBIN YHUBEPCUTET UMEHHU Anekcanapa ['puropseBuua u Hukonas
I'puropreBuua CroneroBbix (Bal'VY), Kadenpa anredpsr u reomerpun .— D1EKTpOHHbBIE
TekcToBble NaHHble (1 ¢aiin: 471 K6) .— Bnagumup : BraguMupckuii rocyaapcTBEHHBIH
yHUBEpcUTET UMeHH Ajiekcanjapa ['puropseBuua u Hukounas ['puropseBuda CTosieToBbIX
(Bal'Y), 2012 .— 60 c. : un. — 3arnaBue ¢ TUTYJA SKpaHa .— DJIEKTPOHHAS BEPCUS
nevyaTHol myonukanuu .— bubnuorp.: c. 59 .— CB0OOHBIN AOCTYII B AIEKTPOHHBIX
YUTANBHBIX 3aax oubmnorekn .— Adobe Acrobat Reader .—
<URL:http://e.lib.vlIsu.ru/bitstream/123456789/2773/1/00282.pdf>.

lNomun, Anexcanap MuxainoBud. CTaTucTHKa : Y4EOHHK JJI BY30B TI0
HaIIpaBJICHUIO U CIIeNUAIBHOCTH "CTaTUCTUKA" U APYTUM SKOHOMUYECKUM
crienuagbHOCTSAM U HanpasiaeHusM / A. M. Toguna .— U3, 5-e, nepepal. u ucnp. —
Mocksa : JlamkoB u K, 2007 .— 460 c. : w1, Taba. — bubaumorp.: c. 457-460 .— ISBN
5-94798-949-2.

Crarucrtuka : yuebHoe nocooue / moa pen. M. P. E¢umonsoit .— Mocksa : MUadpa-
M, 2006 .— 335 c. : Tabin. — (Bompoc-otBer) .— Ha 00611. pen. yka3. kak aBT. — Ha 00611.
pen. ykazaH kak aBT. — bubnuorp.: ¢. 330 .— ISBN 5-16-000308-8.

I'mypman, Bnagumup EdumoBuu. Teopust BEposATHOCTEN M MaTeMaTHIYECKast
CTaTUCTHUKA : yueOHoe mocobue st By30B / B. E. 'mypman .— 12-e uzn., nepepab. —
Mocksa : Breiciiee o6pazoBanue, 2006 .— 479 c. : Tabn. — (OcHoBsl Hayk) .— [Ipenm.
ykas.: c. 474-478 .— ISBN 5-9692-0031-X .— ISBN 5-9692-0104-9.

I'mypman, Bnagumup EdbumoBud. PykoBoICTBO K pelieHHo 3a7a4 M0 TEOpUuu
BEPOSITHOCTEH M MaTeMaTHYECKOM CTaTUCTUKE : yueOHoe mocooue uig By30B / B. E.
I'mypman .— 11-e u3z., nepepad. — MockBa : Bricuiee o6pazoBanue, 2006 .— 404 c. :
Tabn. — (OcuHoBel Hayk) .— ISBN 5-9692-0032-8 .— ISBN 5-9692-0103-0.

Cratucruka: Teopus u npaktuka B Excel [DnexTpoHHbIi pecypce] : yueb. mocobue /
B.C. JIamun, W.T'. 3BepeBa, H.I'. Hukudoposa. - M. : ®unancs! u cratuctuka, 2010. -
http://www.studentlibrary.ru/book/ISBN9785279033812.html

JIuHaMu4ecKre CUCTEMBbI M MOJIENH B OMOJIOTHH [ DIeKTpOHHBIN pecypc] / bpatych
A.C., HosoxunoB A.C., [lmatonos A.Il. - M. : DU3MATIJINUT, 2009. -
http://www.studentlibrary.ru/book/ISBN9785922111928.html


http://e.lib.vlsu.ru/bitstream/123456789/2773/1/00282.pdf
http://www.studentlibrary.ru/book/ISBN9785279033812.html
http://www.studentlibrary.ru/book/ISBN9785922111928.html

B) Ilepuoanyeckue u3tanus:

N3Bectust Bricimx yueOHbIX 3aBeieHuil. Maremaruka

[Tpo6remMbl TPOTHO3UPOBAHHUS

Teopus BeposiTHOCTEHN U €€ IPUMEHEHUS

Bectnuk MockoBckoro ynusepcurera. Cepust 1. Matemaruka. Mexanuka

JluckpeTHas MareMaTuka

r) UuTepHeT-pecypcesbi:
http://www.biometrica.tomsk.ru/
http://bioinformatics.ru/
http://www.statsoft.ru/
http://orlovs.pp.ru/
http://statexpert.org/

http://www.biophys.msu.ru


http://www.biometrica.tomsk.ru/
http://bioinformatics.ru/
http://www.statsoft.ru/
http://orlovs.pp.ru/
http://statexpert.org/

8. MATEPHAJILHO-TEXHNYECKOE OBECHEYEHUE
JUCLUILIMHBI (MOLYJIS)

Aynutopus 135-1.

B mpomecce yuebHOM pabOThl UCHOJIB3YETCS MYJIbTUMEAUINHBIA POEKTOP W HOYTOYK ISl MOKa3a
y4eOHBIX MPE3EHTAUNN U BUACO-JIEKIUH COBPEMEHHBIX Y4E€HBIX. CTYyIE€HTBHI MOTYT HCIOJB30BaTh
HOYTOYKH 1 Apyrue DBM st BBIOJHEHUS TEKYIUX U PEHTHHIOBBIX 3a/IaHUH.



IIporpamMma cocTaBieHa B cooTBercTBud ¢ TpeboBammsmu ®I'OC BO 1o HampaBIeHHIO
06.04.01 « Buonorus» M IporpamMmaM MOArOTOBKH <«BHOTeXHONOrHA», «MHKPOOHONOTHS H

BHPYCOJIOTHS».

PaGouyro mporpaMMy COCTaBHII
nouent Kadenpsr Guonoruu u sxonoruu Iupkun JLA. %/

PerieHseHT 7 D@0 M. peed,

oz : Apavesgn L. M

IIporpamMma paccMOTpeHa i 0f100peHa Ha 3aceJaHiu Kadenpsi 6UOIOTHY U SKOJIOTHH
npotokon Ne _ 5/1 oT 13.10.2015_ rona.

3aBenyromuii kadenpoit Tpugonona T.A.

PaGouas mporpamMma paccMOTpeHa H 0fo0peHa Ha 3acellaHuH y4eOHO-METOAMIECKOH KOMUCCHH
nanpasienus 06.04.01 «buonorus»
nipoTokoi Ne 171 oT 13.10.2015 _ roma.

IIpencenarenb KOMACCUH % M Tpugonosa T.A.
£




JIUCT MEPEYTBEPKJIEHUS
PABOYEM ITPOT'PAMMBI JUCHUILINHDbI

Pa6ouas iporpamma ofobpena Ha /27* - 74 y4eOHbli rof
[Tportokon 3acenanus kadenpsl No 7% or /2 o5 7 rona

/éaBenonmHﬁ kadempoit Z ,g 7S Lprreperata
Pa6ouas nporpamma ofgobpeHa Ha /20 7~ 7%’ y4eOHBIA roj
IMpoToxkon 3acenanus kapenpst Ne 7# ot L 5 - rTona
/§aBe11onumﬁ xadenpoi ,///g// A ///J it

PaGouas mporpamma ogo6peHa nad 77 - o5 y4eOHbIHI roj

[Iporokoun 3acenanus kadenpst Ne A7 or 77 LL /P roga

3aBenyromuit kadenpoit 7077 10 —

(
Pa6oyas nporpamMma oo06peHa Ha y4€eOHbIN rog
[TpoTtokon 3acenanus kadenpsr Ne oT roaa

3aBenyromuit kadeapoit




