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BBenenune

C 1enpro aKTUBU3ALMHU U YIIOPSIOYEHUS] CAaMOCTOSITEIbHOM padOThI
CTYZCHTOB HaJl yCBOCHUEM TE€OPETUYECKOr0 Kypca BBICIIEH MATEMAaTHKH
U TIPUMEHECHUS TEOPETUUYECKUX 3HAHUN K PEIICHHUIO MPAKTUYECKUX 3a-
nay BBeneHa cucteMa PUTMO (peiiTuHroBasi MHHTEHCUBHASI TEXHOJIOTHSI
MOJYJIBHOTO 00yUYEHUH).

B nannoi#t pabotre mpeacTaBieHbl MHAWBUAYAJIbHBIC 3aJlaHUs, CO-
JEpKAIIUE KaK TEOPETUUYECKUE, TaK U MPAKTUYECKHUE YIPAXKHEHUS IO
TeMe «DJIEMEHThl MATEMATUYECKOW CTATUCTUKU W KOPPEISLMOHHOIO
aHaM3a». Martepuaiibl, PEACTABICHHBIE 3/IECh MOXHO HCIOJIb30BaTh
IIPU U3YYECHUHU Kypca BBICIIEH MAaTEMATUKH, a Takxke Kypca «Teopus Be-
POSATHOCTEU U MATEMATUYECKAsI CTATUCTUKA.

[Ipu BbIOOpE 3aaHUil CleAyeT UCIOIb30BaTh MapameTpbl m U N,
rJI€ M — HOMEpP CTYJICHTa B JKypHAJI€ MpernojaBartesis, N — HoMep rpymn-
bl B moToke (N < 9).

B 3aBrCcMMOCTH OT ypOBHSI MOATOTOBKH CTYJIEHTAa PEKOMEHIYETCS
BOCIIOJIb30BAThCSI TPEMSI YPOBHSIMU CJIOKHOCTH, Ha KOTOPBIE Pa3OUTHI
3aJIaHUs:

Ilepsviti ypOBEHD CIIOKHOCTH TMPEANOJIATaeT OTBET HAa OJWH U3 Ba-
PHUAHTOB TEOPETUUYECKOTO TECTa — TPEHUHTAa W PEUICHUE CIICIYIOIIUX
MpakTUYECKuX 3ajianuii — 1, 2a, 0, 4, 6.

Bmopou ypoBEeHb CIIOKHOCTH COAEPKUT PEIICHUE OJHOIO U3 BapH-
AHTOB TEOPETUYECKOI'0 TECTA - TPEHUHIA U CICAYIOIIUX MPAKTUYECKHUX
ynpaxHenuit — 1, 2a,0, 3, 5,7.

Tpemuii ypoBEHb CIIOKHOCTH — PEIICHUE BApUAHTA TEOPETUUECKOTO
TECTa - TPEHUHTa U MPAKTUYECKUX 3aganuu — 1,2,3,5-7.

XOpoIIO NOATOTOBJIEHHBIM CTYJEHTAM PEKOMEHIYEM PEIINUTH BCE
3aJJaHUsI CBOETO BAPUAHTA.

BriObop BapuaHTa TEOPETUUECKOTO TE€CTa — TPEHUHTa OCYIIECTBIIS-
eTcs cienyromuM oopazom: mod(m, 4) + 1.

B mocrmennux AByX 3amadax MCHOJIB3YIOTCS mapamerpbl: A= N+3,
B=mod(m, 3), C =2+ mod(m, 5), D=1 + mod(m, 4).



1. TeopeTu4eCKHM TECT — TPEHUHT

IIpu pemeHnn ykaxute HOMEp MPABUIIBHOTO, ¢ Baien Touku 3pe-

HUs, OTBETA.
1.1 Bapuanr 1

1. COBOKYNHOCTb CIIy4ailHO OTOOPAHHBIX OOBEKTOB HA3BIBAETCH:
1) reHepaibHON COBOKYITHOCTBIO;
2) BBIOOPOYHOM COBOKYITHOCTBIO;
3) IpOCTOI COBOKYITHOCThIO;
4) MOBTOPHOM COBOKYITHOCTBIO;
5) 6ecriOBTOPHOM COBOKYITHOCTBIO.
2. Kako#l u3 NpuBEICHHBIX HUYKE CTATUCTUYECKUX BapUALMOHHBIX Psi-
JIOB SIBJIAETCS] AUCKPETHBIM PSIOM?

1)1,1,2,3,5,-1,0. 4 (1;2)(2;3)] (4] 45
H[1 213 [4 3 3 5 4
2 3152
3)1,1,1,2,2,3,3,3,3,4,4 5 1 11 2)) 2 1(2:3) (3
21 3 [2 15 14

3. IUCKpEeTHBIN BapUAITMOHHBIN psAJl TpaUUECKH MOKHO U300pa3UTh:
1) mOMMTOHOM M TUCTOTPAMMOM;  2)TOJIbKO MOJUTOHOM;
3) TOJIBKO TUCTOIPAMMON;
4) rucTorpaMMoi U KyMYJISITUBHOM KPUBOM;
5) NOJMTOHOM U KyMYJIATUBHON KPHUBOM.
4. Cpennee apupMETHIECKOE MTOKA3BIBACT
1) Mepy pa3zbpoca OTHOCUTEIBLHO CPEIHEr0, BHIPAKEHHYIO B KBaJl-
paTHBIX €IMHUIIAX BapUAHT;
2) Mepy pa3zdpoca OTHOCUTEIBHO CPEIHEr0, BHIPAXKEHHYIO B TEX Ke
€IMHUIAX, YTO U BaApUAHTHI;
3) CUMMMETPUYHOCTh OTHOCHUTEIIbHO MpsiMol X = M[X];
4) cpeaHee 3HaUY€HHE, BOKPYT KOTOPOrO IPYNIUPYIOTCS BApUAHTHL;
5) «OCTpPOBEPIIMHHOCTBY» WM «IUIOCKOBEPIIMHHOCTH» TIpaduka
(GYyHKIMU pacnpeneseHus.
5. IIpu mocTpoeHnn JOBEPUTEIBHOTO UHTEPBAJA JJI1 MATEMATUHYECKOTO
OXKMJaHUSI TIPU U3BECTHOW NeHEepaIbHOW AMCIIEpCUM HEOOXOIUMO HC-
MOJIb30BATh:



1) t(P, n-1) — kBauTHIB pacnpeaeneHus CThIOJICHTA;

2) t(P ) — kBaHTHIIb HOPMAJILHOT'O PACTIPEACIICHHS;
3) x*(P, n) — KBaHTHIb pacnpeenenns [Iupcona;

4) F(ky, ky, P) — xBanTmub pacnpeneiacaus Ouiiepa;
5) Kputepuit PomanoBckoro.

6. ToyeyHasi olleHKA, MATEMATUYECKOE OKHUJAAHUE KOTOPOW PaBHO OIlle-
HUBAEMOMY TapaMeTpy MpH JIIOOOM 00bEME BHIOOPKH, HA3bIBAETCS
1) cmemeHHoOM 2) HEeCMEIIEHHOM 3) cocTosTeNbHOM
4) a¢pexTuBHOM 5)HecoCTosITEIbHOM

7. 1lpy mpoBepKe TUIOTE3bl O TEOPETUYECKOM 3aKOHE paCIpeleIICHUS
Ha0II0JaeMOe 3HAUEHUE KPUTEPUSI CPABHUBAIOT C KPUTHUYECKOM TOY-
KOU pacrpeneseHus:

1) CtbronieHTa; 2) @umepa; 3) IIupcona;
4) T'aycca; 5)HOPMAJIBLHOTO.
8. YKaxuTe BUJbI CTATUCTUUCCKUX TUTIOTE3 CPEIU MEPEUUCICHHBIX (HE
MeHe 2):
1) koHKYpHpYOIIAs 2) omnbouHas
3) coctaBHas 4) napameTpuueckas

1.2 Bapuanr 2

1. Ecnu kaxJpiii 00BEKT TeHEepaIbHON COBOKYIMHOCTH MUMEET OJMHAKO-
BYIO BEpPOATHOCTb MOMACTh B BEHIOOPKY, TO BEIOOpPKA HA3bIBAETCS:
1) mpocToii; 2) NOBTOPHOIA; 3) 6ecroBTOPHOIA;
4) penpe3eHTaTUBHOM; 5) reHepabHOM.

2. Kakoii u3 nmpuBEIECHHBIX HUKE CTATUCTUYECKUX BAPUALIMOHHBIX Psi-

AOB ABJEICTCSA MHTCPBAJIbHBIM pFII[OM?

6)1,1,2,3,5,-1,0. 4) [(1:2) 1(2:3)](3:4) | (4.5)
N1 12 [3] 4 3 3 |5 |4
2 3 (5] 2

3)1,1,1,2,2,3,3,3,3,4,4 S) (1 | (1;2) 2 | (2;3)] 3




3. HTepBaibHbIi BapUalMOHHBIN psi rpadyuuecKu MOKHO U300pa3UTh:
1) NOJIMrOHOM M TUCTOrPaMMOI;
2) TOJIBKO MOJUTOHOM;
3) TOJIBKO TUCTOIPAMMON;
4) rucTorpaMMoi U KyMYJISITHBHOM KPUBOM;
5) NOJIMTOHOM U KyMYJIATUBHON KPUBOM.
4. Be100po4HOE cpeHEee KBAAPATUIECKOE OTKIOHEHUE TTOKA3bIBAET
1) Mmepy pa3dbpoca OTHOCUTEIILHO CPEIHETO, BHIPAKEHHYIO B KBaJpaT-
HbIX €IMHUIIAX BAPUAHT;
2) Mepy pa3dpoca OTHOCUTEIBHO CPEIHErO, BBIPAXKEHHYIO B TE€X XKeE
€IUHHULIAX, YTO U BAPUAHTHI;
3) CUMMETPUYHOCTb OTHOCUTENIBHO MpsiMoit X = M[X];
4) cpeaHee 3HaY€HUE, BOKPYT KOTOPOTrO IPYNIUPYIOTCS BApUAHTHL;
5) «OCTPOBEPIIMHHOCTBY» WM  «IJIOCKOBEPIIMHHOCTH»  rpaduka
(GyHKLIMM pacnpeieeHus
5. JloBepUTENbHBIM MHTEPBAI JJII MATEMATUYECKOTO OXKUJIAHUS TIPU HE-
U3BECTHOW I'€HEPATILHON AUCIIEPCUN UMEET BUI:
_ S’ _ S’
1) Xx—-t(P,n-1)- —=<M[x]<X+t(P,n-1)-—;
n Jn

Jn

_ c _ G
2) X—t(P)-E<M[X]<X+t(P)-E,

3) i—t(P)-S—<M[x]<§+t(P)-S—;
Vn Jn
G
Jn
x x
5)S -y, <o<S -y,

6. Toueunas oreHka, KOTOpas UMEET HAMMEHBIIYIO JUCIIEPCUIO CPEIH
BCEX BO3MOXXKHBIX HECMEIIEHHBIX OIICHOK TOTO K€ IapaMerpa, Ha3bl-
BaeTCs
1) sapdexTruBHOM 2) HeabpexkTUBHOM 3) cocTosATeNbHOMN
4) HECOCTOSATENIbHOW  5) IIEHTpaJbHOU

7. Ilpu mpoBepKe THIIOTE3bl O PABEHCTBE MaTEMaTHUYECKUX OXKHJIaHHM
HaOII0jaeMoe 3HAUCHUE KPUTEPUS CPAaBHUBAIOT C KPUTHYECKON TOY-
KOM pacipeelICHuUs:

1) CterozeHTa; 2) ®@uepa; 3) [Tupcona;

)

<M[X]<§+t(P,n—1)-\/_;
n

4) X —t(P,n—1)-



4) T'aycca; 5) HOpMAJILHOTO.
8. YKaXuTe BUIBI CTATUCTUYCCKUX THIIOTE3 CPEIH MEePECUNCICHHBIX (HE
MeHe 2):
1) BeIABUHYTAS 2) omunboYHast
3) npocras 4) npaBUJIbHAs

1.3 Bapuant 3

1. BriOopka, mmpu KOTOpOoW OTOOpaHHBI OOBEKT BO3BpAIIAETCS B IEHE-
paJIbHYIO0 COBOKYITHOCTb, Ha3bIBAETCA:

1) npocroii; 2) NOBTOPHOIA; 3) 0eCIOBTOPHOM;
4) penpe3eHTaTUBHOM; 5) reHepanbHOM.

2. IlycTh pe3ynbTaThl HEKOTOPHIX HAOIIOJCHUI 3allUCaHbl B BUJIE Ta0-
JUIBI, B TIEPBOM CTOJIOIE KOTOPOH HAXOASATCS BCEBO3MOXKHBIE JUC-
KpPETHbIEC 3HAYEHHUS X; T€HEPATbHON COBOKYIMHOCTH X, @ BO BTOPOM —
qyucia n;, T.€. YaCTOTHI MOSIBJIEHUA 1- TO 3HaueHud. Takas Tabnuia
MOKET OBITh OXapaKTepU30BaHa:

1) cTaTUCTUYECKUM PSIIOM;

2) BapUaLMOHHBIM PSJIOM;

3) IUCKPETHBIM PSIOM;

4) uHTEpBAIBLHBIM PSAIOM;

5) crpynnupoOBaHHBIM PSIOM.
HcKkIounTe HEBEPHYI0 XapaKTEPUCTHUKY.

3. Jns mocTpoeHHUs MOJUroHa HEOOXOJMMO OTpe3KaMHu JIOMaHOM Co-
€AMHUTH TOUYKU C KOOPAUHATAMMU:

1) (x;, n) 2)(Xi’fj 3)(xi,Nhj 4) (Xi,n?ax) 5) xi,nli\I

4. BeiOopouHas aucriepcus MmoKa3biBaeT
1) Mepy pa3dbpoca OTHOCUTEIHLHO CPEIHETO, BHIPAKEHHYIO B KBajpaT-
HBIX €IMHUIIAX BapHAHT;
2) Mepy pa3dpoca OTHOCUTEIBHO CPEIHErO, BBIPAXKEHHYIO B TE€X XK€
eIMHUIIAX, YTO U BAPUAHTHI;
3) CUMMETPUYHOCTb OTHOCUTENIBHO MpsiMoit X = M[X];
4) cpenHee 3HaUEHUE, BOKPYT KOTOPOTO TPYNIUPYIOTCS BAPUAHTHI;




5) «OCTPOBEPIIMHHOCTLY WM  «IJIOCKOBEPIIMHHOCTh»  rpaduka
(GYHKIMU pacnpeneeHus.
5. Ilpu mOCTpOCHUH NOBEPUTEIILHOIO UHTEPBAA JJI1 MAaTEMATUUECKOTO
OXXMJAHUs TIPY HEW3BECTHOM TIeHEepaIbHOM IUCHEpPCUU HEO0OXOIUMO
HCIOJIb30BaTh:

1) t(¢, n-1) — kxBauTHIB pacupeacienus CThIOJCHTA;
2) t($ ) — KBaHTHJIb HOPMAJILHOTO PACIIPECIICHUS;
3) x*(¢, n) — KBaHTHIIb pacmpeseneHus [Iupcona;

4) F(ky, ko, 9) — kBauTHIb pacnpenencuus Ouiiepa;
5) Kputepuit PoMmanoBckoro

6. TodyeuHass OLEHKA, MAaTEMATHYECKOE OXHUIAHHE KOTOPOW HE PaBHO
OIICHHBAEMOMY IMapaMeTpy MpH JIE0OOM 00bEME BHIOOPKH, HA3BIBACTCS
1) cmeleHHOM 2) HeCMelIeHHOM 3) cocTosTeNbHOM
4) a¢phexTuBHOM 5) HecoCTOATENBHOMN

7. Ilpu mpoBepKe TMIIOTE3bl O PABEHCTBE AUCIEPCHUM IBYX HOPMAJIbHO
pacIpeAelICHHbIX CIy4YallHBIX BEJIMYUH HAOJIOJAaeMO€ 3HAYCHHUE KPH-
TE€PHUs CPABHUBAKOT C KPUTUUECKOU TOUKOU paCIIPEACIICHU:
1) Cteronmenra; 2) @umepa; 3) [lupcona; 4) ["aycca;

5)HOpPMaIBHOTO.
8. YKaxkuTe BUIbl CTATUCTUUYECKUX THIOTE3 CPEIU MEPEUUCIECHHBIX (HE
MeHe 2):
1) koHKYpHpYOIIAs 2) HenmapameTpudecKas
3) npaBuIbHAS 4) omnboyHast

1.4 Bapuanr 4

1. BriOopka, npu KOTOpOW OTOOpaHHBII OOBEKT HE BO3BpAIIAETCS B re-
HEpaJIbHYI0 COBOKYITHOCTh, HAa3bIBACTCSI:
1) mpocroii; 2) IOBTOPHOM; 3) 0eciOBTOPHOM;
4) pernpe3eHTaTUBHOW; 5) reHepabHOM

2. IlycTh pe3ynbTaThl HEKOTOPBIX HAOIIOJCHUI 3allUCaHbl B BUJIE Ta0-
JUIBI, B IEPBOM CTOJIOIE KOTOPOM HAXOJATCS UHTEPBabl 3HAUCHUH
reHepaIbHOW COBOKYITHOCTH, & BO BTOPOM — YHUCJA N;, T.€. KOJIUYECT-
BO BAPUAHT MOMNABLIMX B JIaHHBIA MHTEpBai. Takas TabiuIa MOXKET
OBITh OXapaKTEepU30BaHa:



10

1) craTuCTUYECKUM PSAZIOM;
2) BapUaLMOHHBIM PSJIOM;
3) IUCKPETHBIM PSIOM;
4) uHTEpBAIBLHBIM PSAIOM;
5) crpynnupoBaHHBIM PSIOM.
HckiounTe HeBEePHYI0 XapaKTEPUCTUKY
3. Jnsa mocTpoeHuss KyMYJISTUBHOW KPHBOM HEOOXOAMMO OTpE3KaMu
JIOMaHOM COEIMHUTH TOYKHU C KOOPJIMHATAMMU:

1) (xi, nj) 2)(?‘1:%} 3) (Xi’ll\llihj 4 (Xi’%j > (Xi’niKJ

4. DKciiecc IMoKa3bpIBaeT
1) Mepy pa3zdbpoca OTHOCUTEIILHO CPEIHETO, BHIPAXKCHHYIO B KBajpaT-
HBIX €IMHUIIAX BapUAHT;
2) Mepy pa3dpoca OTHOCUTEIBHO CPEIHErO, BBIPAXKEHHYIO B TE€X XKeE
€IMHUIIAX, YTO U BapUAHTHI;
3) CUMMETPUYHOCTb OTHOCUTENIBHO MpsiMoit X = M[X];
4) cpenHee 3HaUYCHHUE, BOKPYT KOTOPOTO IPYNIUPYIOTCS BAPUAHTHI,
5) «OCTPOBEPIIMHHOCTBY» WM  «IUJIOCKOBEPIIMHHOCTH»  rpaduka
(GyHKIMU pacnpeneneHus.
5. JloBepuUTENbHBIM UHTEPBAJ JIJI1 MAaTEeMaTUYECKOTO OKHUIAAHUS MPU U3-
BECTHOM I'€HEPAIIbHOW TUCIIEPCUU UMEET BU/I:

* *

L
\/H’

1) i—t(P,n—l)-ST<M[X]<i+t(P,n—1)-
n

_ c _ G
2) X—t(P)-E<M[X]<X+t(P)-E,

_ S’ _ S’
3) X—t(P) —= < M[x] <X+ t(P)—;
Jn Jn
_ c _ G
4)x—-t(P,n-1)- =< M[x]<X+t(P,n-1)-—;
Jn Jn
5) 8" Y <o<8§ Y,

6. Kakue 13 TOueuHbIX OLIEHOK SIBJIIFOTCSI CMEILIEHHBIMHA OLICHKAMU:
1) BeIOOpOYHOE CpeaHEe; 2) yTo4yHEHHasi BLIOOpOYHas JUCIIEPCHUS;
3) BBIOOpOYHAs JUCTIEPCHUS;

4) yTOUHEHHOE CpeJIHEE KBAIPATUUHOE OTKJIOHEHHE;
5) acummeTpusi.
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7. Ilpu mpoBepKEe TUIIOTE3bl O TEOPETUYECKOM 3aKOHE PACIPEACIECHUS

HaOI0JaeMoe 3HAUCHUE KPUTEPHS CPAaBHUBAIOT C KPUTHYECKON TOY-
KOM pacipeielICHuUs:

1) Cteronmenra; 2) @umepa; 3) [lupcona; 4) ["aycca;

5) HOpMAJIBHOTO.

8. Ykaxure BHUABI CTATUCTUYCCKHUX T'UIIOTC3 CPCAN IMCPCUHHUCIICHHBIX (He

MeHe 2):
1) BeIABUHYTAS 2) HemapaMeTpuiecKas
3) npocras 4) npaBUJIbHAs

2. IlpakTHYecKHe yIIPAKHECHUSA

2.1. 3amanne 1

[Io nmerommuMesl CTaTUCTUYECKUM JAHHBIM MOCTPOUTH JUCKPETHBIA U
MHTEpBaJIbHBIA BapHallMOHHbIE pAnabl. M300pa3uth ux rpaduyuecku: mno-
CTPOUTH MOJIUTOH, TUCTOrpaMMYy(JIeJIEeHHE MPOBECTH Ha 4 paBHBIX HWH-
TEpBajia) U KyMYJSTUBHYIO KPUBYIO.

1.

NmeroTcst gaHHbIE O cTaxke pabouux 1exa: 6, 6, N +1, 10, 11, 2, 2, 5,
8,8,12,9, N+2,10,7,7,6,7,2,3,4,3,8,6,5, 7,9, N+1,9,5.

. ImeroTcs cneayrolye AaHHbIe O CPEIHETOAOBBIX BKJIaJax B OaHKax

(TeIC. pY0.): 100, 100, 50, 50, 100, 10-N, 100, 200, 150, 80, 10-N, 150
, 80, 60, 80, 80, 150, 130, 120, 10N, 100, 500, 800, 600, 60, 80, 700,
400, 150, 10N.

. IMeroTcs naHHble 0 THEBHOM BBIPYYKE JICHET OT MPOJAXKHA TOBAPOB B

TOPTOBBIX KHMOCKax ropoja (Teic. pyo0.): 2,2,5,7,2, N+1,6, 3, 3, 7,
8,2,N+2,4,9,4,3,5,5,7,8 N+1,8,9, N+ 2,8, 6, 3, 3, 4.

. IMeroTcs maHHbIe 0 cpeiHeld MeCcSYHOM 3apa00THOM IUiaTte pabouux

— caenbImKoB (Thic. pyo0.): 1,0; 1,2;1,2;1,25; 1,5; 1,5; 1+0,1-N; 1,35;
1,5;1,5; 1+0,1-N; 1,3;1,45; 1,85; 1,8; 1,85;1,8;1,9;1,7; 1,8; 1,6; 1,7;
1.4;1,5;1+0,IN; 1,4; 1,4;1,3; 1,2; 1,5.

. IMeroTcs gaHHbIe 0 BBIPAOOTKE NPOIYKIIMU pabOYuMK OpUrajgamu 3a

cMeny (B mTykax): 14; 7; 8;9; N+ 5;12;3;6;7;8; 6;9; 8; 6; 13; 11;
9;11;N+6;10;11;12;9;8;12;13;11; N+5;6;7.
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. IMeroTcs cienyroniue JaHHbIE O KOJIUYECTBE MPOU3BEICHHOM MPoO-

OYKIMKU pabourMHU 11exXa 3a CMeHy (B mTykax): 16; 22; 15 + N; 25; 15;
19;16; 17; 18; 13; N+ 16; 19; 14; 16; 11; 15;12;22; 14; 10; N + 15;
22;17; 18;16; 14; 17; 22; 13; 15.

. ImeroTcs crneayrolye JaHHbIE O CPEIHEM CpPOKE CIYKObl aeTaieit

HEKOTOPBIX OTOOpAHHBIX MEXaHU3MOB (B Mecsuax): 7; 8,2; 8,6; 7; 7,5
+ 0,2N; 8; 8+0,1N; 8,8; 7,2; 7,2; 6,1; 6; 6; 10; 8,2; 7,5; 6; 6,1; 7,2;
8,8;7,7;6,1;7,5+0,2N; 8; 8; 8,8; 6,1; 7,7; 7,2; 6.

. AMeroTcs cnenyronye JaHHbIE O BBIIUIABKE YYr'yHa 3a OTYETHBIN Iie-

puoa Ha 3aBoje (Teic. T): 5,6; 5,2; 5,3; 5,5; 5+0,1N; 5,5; 5,3; 5,6;
5+0,IN; 5,6; 5.4; 5,8; 5,3; 5,8; 5,5; 5,2; 5,7; 5,8; 5,6; 5.4; 5+0,1N;
5.4;5,3;5,5;5,6;5,8;5,3;5,2;5,8;5,7.

. ImeroTcs creayromue JaHHbIE O TMPOM3BOJCTBE YACOB MO rojam

(mmH. mT.): 20; 21; 25 +N; 30 — N; 27; 20; 20; 30; 33; 22; 23; 35; 33;
32;32;29;22;25; 33; 30 — N; 25 + N; 22; 25; 24; 33; 32; 25; 33; 24;
30 — N.

10. meroTcst crnenyromine JaHHbIE 00 YPOBHE 3HEPrOBOOPYKEHHOCTH

11.

12.

13.

tpyna (kBt): 50; 52; 50; 52; 52; 50 + N; 60 — N; 60; 63; 60; 50 + N;
55; 55; 54; 53; 50 + N; 59; 57; 55; 52; 54; 50 + N; 60 — N; 63; 50;
53; 54; 55; 57; 59.

NmeroTcs creayromme JaHHbIE O CEOECTOMMOCTH OJHOM €MHMIIBI
npoaykuuu (Teic. py0.): 13; 13; 12; 11; 12; 12; 10; 9; 9; 8 + N; 10;
10; 8; 12; 9 + N; 12; 11; 10; 15; 9 + N; 15; 13; 11; 12; 15; 9; §;
9+ N; 15; 13.

HMeroTcst TaHHBIC 10 3aBOJIaM 3a OTYETHBIM MEPUOJ] O CPEIHEr0J10-
BOH CTOMMOCTH OCHOBHBIX TIPOMBIIIUICGHHO — IPOW3BOJICTBEHHBIX
dongoB (muH. py6.): 100; 130; 150; 140; 100 + 10N; 100;
100 + 10N; 100; 120; 110; 120; 100 +10N; 160; 160, 150; 140; 160;
100 + 10N; 120; 150; 110; 130; 140; 150; 100 + 10N; 150; 120; 120;
140; 100 + 10N.

HmetoTcst cnenyromnye AaHHbIe O 3aBOJIaM 3a OTYETHBIH MEPUOA O
(haKTUUECKOM BBINYyCKE MPOAYKIMHU (MJIH. py0.): 140; 140; 150; 180;
200 — 10N; 170; 130; 170; 150; 150; 120; 110; 120; 100; 200 — 10N;
160; 180; 170; 120; 130; 130; 120; 150; 200 — 10N; 140; 120; 130;
130; 170; 160.
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14. ImeroTcs JaHHBIE 1O TPYyNIe NPEAnpUATHl 00 OCHOBHBIX IMPOU3-
BOJICTBEHHBIX (hoH1ax (MJH. py0.): 3;4; 5; 8; N+ 5; 10; 7; 6; 5; 4; N
+5;10; N+5;11; N+5;4;6:;7;8;3;8;4;5,3;8;, N+5;7; 6;5; 3.

15. meroTca naHHbIE IO TPYNIIE TPEAIPUATHI O BaJIOBOW MPOAYKIHH
(MiH. py0.): 3; 5; 10; N+ 6;6;4;7;8;8;3;5;10;6; 6;9;4; 5, N +
6;8;3:6;5;3;8;4;7:5,N+6;9;9.

16. ImeroTcs naHHBIE O POCTE MPOU3BOAUTEIBLHOCTH TpyAa NPEANpH-
atusi (mpupocT B npoueHtax): N; 4; 4; 4; 7; 8; 6; 3; 5; N; 9; 5; 4; 3;
7:2:3:6;5;4;2;N;6;7;8;4;5;,N; 3; 7.

17. UmetoTcss gaHHble O pocTe (POHIOBOOPYKEHHOCTH MPEANPUATHS
(mpupoct B npoueHTax): 5; 7;9; 10; 8; 6; 4;, N+2; N+ 1;7;9; 5; 5;
7;6; N+1;2:5:4;6; N+2:7;5;3;4;5;7;2; N+1;7.

18. IMmeroTcs cieayromue JaHHbIe IO NPEANPUATUSIM O BBIITYCKE TOTO-
BOW MPOAYKIIUUA HA OJHOTO pabouero (TeiC. pyo.): 3; 6; 4; 6; 4; §; 6;
N+1; N+1;5;5;7;8;10; 8; 4; 6, 5;3; 7, N+1; 6, 4; 3; 7, N+1; 8; 5;
6; 5.

19.meroTcst AaHHBIE 110 OPEANPHUSATUSIM 00 AJIEKTPOBOOPYKEHHOCTH
TpyJaa Ha ojgHoro padoratomero (kBT — u): 2; N + 4; 3; 7; 2; 6; 4;
10 -N; 8;4;6;,7,7,8,8,2,3,4;6,4,7, 8 N+4,6;,7,4, 8,5, 6,
N +4.

20.meroTcs maHHBIC O MPOJIaykKe TOBAPOB IO PSJTy TOBAPHBIX TPYIII 3a
ron (miH. py0.): 3,8; 2,4; 2,7; 2,6; 2,6; 2,5 + 0,IN; 2,5 + 0,IN; 2,3;
2,2;2,3;2,5;2,6;2,2;2,0; 2,1;2,7; 2,6; 2,5+0,1N; 2,3; 2,7; 2,5; 2,3;
2,5+0,1N; 2,5; 2,7; 2,8; 3,0; 3,5; 3,5; 2,9.

21.UmeroTcs naHHbIe 0 Tapu(HBIX pa3psaax padoyux Ha MPEANPUSITHH:
3,3,3,3,3;4,4;,4,6;6; 6, 5,5, N; N; 2, 4,6, 5,6, N; 35 5,4, 6, 5;
3:2;2; 1.

22. ImeroTcst naHHbple 00 OCHOBHBIX IMPOM3BOJCTBEHHBIX (QOHAAX psja
3aBojoB (MipAd. pyo.): N + 1,4; N + 1,4; 4,8; 9,0; 7.8; 5,0; 5,5; 4,0;
6.4; 3.4; 4,0; 9.4; 3,2; 5,6; 9,8; 9,0; 7,8; 10,6; 3.4; 4,0; 9.4; 2.4; 4.4,
N+1.4;7.4;5.4;3,4;:5,4;9,4;74.

23. IMeroTcsl JaHHBIE 1O TPYIIe TPEANPUITHH 0 (DaKTHIECKOM BBIITYC-
Ke mpoaykiuu (mipa. pyo.): 7,4; 5,8; 5,6; 3,6; 5,0; 9,0; 4,6; 6.,4; 3,0;
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25.

26.

27.

28.

29.

30.

14

6.4; 8,6; N+2.,6; 6.,8; 5,0; 7,2; 7,8; 7,6; 9,0; 3,8; 4,4; 5,8; 3,6; 6,8;
5,0; 8,6; 5,6;3,6;5,8;7,2; N+ 2; 6.

[lo psay maptuil neraneid, oOpabOTaHHBIX pabOYMMU MTPOU3BOJICT-
BEHHOTO Y4aCTKa, UMEIOTCS CJICAYIOIIME JaHHbBIE O KOJIMYECTBE OIle-
paluii, BBIONHSAEMBIX TIpU 00padoTke aetanu: N + 6; 3; 3; 4; 5; 5;
6;8;11;12;14;12; N+ 6;8;8;12;14;11; 14; 8;3;6; 3;7; 8; 3; 14;
12; N+6; 8.

[lo psay maptuil neranei, oOpaOOTaHHBIX pabOYMMU MPOU3BOJICT-
BEHHOTO Y4aCTKa, UMEIOTCS CIEAYIONINE JaHHbIE O KOJIUYECTBE Je-
tanei B maptuu: 12; N; 3;4;4;4;12; 8, N+2;12;4;12;12;4;5; 7;
5:6:4;7;3;N;7;8;12;8;6;7;5;12.

[lo psngy maptuil neraned, oOpabOTaHHBIX pabOYMMU MPOU3BOJICT-
BEHHOTO y4acTKa, UMEIOTCS CJICAYIOIIME JaHHbIE O BPEMEHH, 3aTpa-
YEeHHOM Ha 00paboTKy ojnHou maptuu (4ac): 3,8; 1,9 + N; 1,9 + N;
44;477,5,9;5,3;3,8;,4,4; 3,7;,4,1; 3,8; 44; 4,7, 5,9; 4,9; 3,9; 4,4;
4.9;53;4,1;4,4;3,7;3,9; 1,9+ N;4,1;5,3;5,9; 3,9;4,7.

NmeroTcs creayroue Mporu3BOJACTBEHHBIE MMOKA3aTeNM 110 PAay 3a-
BOJIOB OTPACIIM 3a OTYETHBIA MEPUO MO MPOU3BOACTBY MPOIYKIINHU
(teic. T): 4 + 0,IN; 6,0; 2,1; 4,6; 9,0; 1,7; 11,5; 10,6; 8,5; 1,6;
4+ 0,IN; 6,0;4,6; 1,7;4,3;4,2;2,1; 1,7, 10,6; 8,5; 4,5; 4,6; 4,2; 4,1;
4+0,IN; 9,0; 8,5; 1,7; 4,2; 6,0.

NmeroTcs crienyronue npou3BoICTBEHHbIC TOKA3aTEIU 32 OTUYETHBIM
nepuoj o oomiei cymme 3arpat (MiH. py0.): 40; 87; 51; 30 + 5N;
30 + 5N; 70; 82; 86; 86; 86; 26; 81; 40; 29; 29; 40; 45; 45; 40; 35;
29; 26; 70; 29; 40; 70; 86; 87; 51; 51.

NmeroTcs clieayronye mporu3BOACTBEHHBIC MMOKA3aTeIu 0 PSAIy 3a-
BOJIOB OTPAaCid 3a OTYETHBIA MEPHOJ MO0 CEOECTOMMOCTH €IUHUIIBI
npoayknuu (py6.): 8240+100N; 8958; 9230; 9000; 7818; 8333;
8500; 8647; 8285; 9032; 7959; 8240+100N; 9230; 9000; 8333;
8958; 8285; 9032; 8958; 9230; 7959; 8958; 8500; 8240+100N;
7818; 8333; 8500; 8647; 7959; 9230.

HMeroTcss naHHBIE MO PSAY aKIMOHEPHBIX OOIIECTB MO H3JIEPKKaM
npousBoAcTBa (MJIH. py0.): 2000; 4800; 2000 + 100N; 2500; 3700;
3700; 2500; 2000 + 100N; 4800; 2000; 2000; 2000; 3500; 4000;



31.

32.

33.

34.

35.
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1300; 2400; 2200; 2000 + 100N; 2200; 2500; 3700; 4800; 4000;
4000; 1300; 2600; 2500; 2600; 2300; 3500.

NMeroTcss JaHHBIE O TONYYEHUH MPUOBUIM PSAIOM aKIMOHEPHBIX
oOmiecTB paitoHa 3a roa (MiH. py0.): 320; 288; 306; 300; 250;
260+10N; 270+10N; 250; 300; 305; 320; 250; 300; 270; 255; 288;
300; 250; 288; 250; 300; 305; 250; 260+10N; 300; 270; 255; 300;
270; 280.

NmeroTcst naHHbIE O CPEIHEM pa3Mepe BKJIaJia B psjie cOepOaHKOB
ropoja (Teic. py0.): 20; 10 + N; 10; 12,5; 20; 20; 9; 8,5, 7, 7; 6; 7, 7;
10;9;9;9;8;8,5;10; 9+ N; 10; 12,5; 20; 9; 8,5; 7; 7; 20; 10.

NmeroTcst JaHHBIE O BaJIOBOM cOOpE OBOIIIEH B psijie pailoHOB ropo/ia
(teIc. 1): 830 + 10N; 860; 900; 850; 890; 870; 830 + 10N; 835; 850;
860; 900; 840; 835; 890; 860; 830 + 10N; 850; 870; 850; 860; 900;
840; 830; 850; 860; 860; 835; 860; 870; 870.

NmeroTcsi laHHbIe O TOBApHBIX 3aracax PO3HUYHOTO TOPIOBOTO
npeanpuatus (MiH. pyo.): 61+0,1N; 57,5; 51,3; 74,7; 70,2; 68,3;
61+0,IN; 51,3; 52.4; 74,7, 61+0,1N; 53,5; 64,8; 72,1; 68,7; 70,2;
68.,3; 61,3; 51,3; 52.4; 74,7; 57,5; 51,3; 74,7; 68,3; 52.4; 51,3;.70,2;
68,7; 51,3.

Nmerotcst nanubie 00 00bEME BBIITYCKAEMOM MPOIYKIIUHU psijia MPe/i-
npusatuii ropoaa (MaH. pyo0.): 63.5; 69.,8; 64,7, 70,8; 77,5;
73,2 + 0,1N; 86,1; 83,3; 85,9; 69,8; 69,8; 70,8; 71,2 + 0,IN; 86,1;
75,3, 70,8; 73,2 + 0,1IN; 83,3; 86,1; 71,2 + 0,IN; 63.5; 64,7; 64,7;
83,3; 69,8, 71,8; 83,3;75,3; 71,2 + 0,1N; 85,9.

2.2. 3amanne 2

[lo 3amaHHOMY B HMPKECIIEYIOMIUX 3a/1a4yaX CTAaTUCTUUECKOMY PSAY BbI-
OOpKHU HAWTH YHCIIOBBIC XapaKTEPUCTHUKU:

a) BBIOOPOYHYIO TUCIIEPCHUIO;

0) BEIOOpOYHOE CpeiHEE KBAIPATUUECKOE OTKIIOHCHUE;

B) pa3Max BbIOOPKHU;

') aCUMMETPHUIO;

1) DKCIIeCC.
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3ameuanue. YnCaoBbIe XapaKTEPUCTUKHU ITYHKTOB T') U /1) MO’KHO HalTH
¢ omoltnbto nporpaMMmubix IpoiykToB MATHCAD unu Excel.

1.

Nwmerotcs cienyroniue AaHHble 00 ypOBHE 3HEPTrOBOOPYKEHHOCTH
tpyna (kBt): 50; 52; 50; 52; 52; 50 + N; 60 — N; 60; 63; 60; 50 + N;
55; 55; 54; 54; 54; 60 — N; 63; 63; 55; 60 — N; 60 — N; 50; 50 + N; 55;
55; 50; 54; 52; 52. HaliTu CpeaHIOI0 S3HEPrOBOOPYKEHHOCTh TPY/IA.

. meroTcs crenyromue JaHHbIE O CE0ECTOMMOCTH OJHOW €IMHUIIBI

npoaykuuu (Teic. pyo.): 13; 13; 12; 11; 12; 12; 10; 9; 9; 8 + N; 10;
10; 8; 12; 9+ N; 8 + N; 8 + N; 9+ N; 8:8: 8,9+ N;9;9;8; 11; 11;
11; 13; 13. Haiitu cpeaHioro ce0eCTOMMOCTh OJHOM €AMHUIIBI MPO-
TYKITUH.

. IMeroTcs JaHHBIE 110 3aBOJIaM 3a OTUETHBIA MEPUOJ] O CPEIHEr0/10-

BOH CTOMMOCTH OCHOBHBIX IPOMBIINIJICHHO — IIPOM3BOJICTBEHHBIX
dbon0B (MJH. py0.): 100; 130; 150; 140; 100 + 10N; 100; 100 + 10N;
100; 120; 110; 120; 100 +10N; 160; 160; 100; 100; 130; 130; 130;
150; 150; 140; 140; 150; 140; 160; 110; 120; 110; 120. . Haiitu
CPEIHEr0/IOBYI0 CTOMMOCTh OCHOBHBIX MPOMBIIIJIEHHO — MPOU3BO/I-
CTBEHHBIX (DOHJIOB IO BCEM 3aBOJIaM.

. ImeroTcs crenyromye AaHHbIC MO 3aBOJaM 3a OTYETHBIM MEpHoa O

(hakTUUECKOM BBINTyCKe Mpoaykiuu (MiH. py0.): 130; 140; 130; 140;
130; 140; 150; 200 — 10N; 180; 180; 200 — 10N; 180; 170; 170; 130;
170; 170; 120; 150; 120; 150; 180; 120; 140; 110; 180; 120; 110;
100; 200 — 10N. Haittu cpeanuii pakTUueCKUi BBITYCK MPOAYKIIUU
3aBOJIAMH.

. Imerotcst JaHHbBIE MO TPYyIIEe OPEeANpPUITANR 00 OCHOBHBIX MPOU3BO-

cTBeHHBIX oHaax (MiH. py0.): 3;4;5; 8; N+ 5;10; 7; 6; 5;4; N+ 5;
10; N+ 5; 11; N+ 5;3;3;7;,7;10; 11; 11; 11; 4; 5; 5; 4; 3; 8; 8.
Haiitu cpegnee 3Haue€HUE OCHOBHBIX MPOW3BOJCTBEHHBIX (DOHOB I10
BCEH IpyMIIE.

. AMeroTcs aHHble MO Tpylne NPEeAnpUATH O BaJOBOM HPOAYKLHUHU

(MiH. py0.): 3;5; 10; N+ 6; 6;4; 7, N+ 7;8; 8; 3; 5; 10; 6; 6; N+6;
N+7; 10; 3; 5; 5; 4; 4; 6; 7; 10; 3; 3; N+6; N+7. Haittu cpeanee 3Ha-
YEHUE BBIIYCKAEMOW BAJIOBOU NPOAYKIIUU.
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7. IMerTCA JaHHBIE O POCTE HPOU3BOAUTEILHOCTU TPYAA PEATIPUATHSA
(mpupocT B iponieHTax):7; N; 8; 4; 8; 4; 8; 4; 5; 7; 5; 8;6; 6; 6; 3;5; 5;
5; N; 6; 9; 3;5; 3; 4; 3; 3, 3; 7. Haiitu cpegHuii pocT MPOU3BOIU-
TEJILHOCTH TPYJla Ha NPEATPUATUSIX.

8. NUmerorcst maHHbIE O pocTe (DOHIOBOOPYKEHHOCTH MPEAIPUSATHUS
(mpupoct B mporeHTax): 5; 7;9; 10; 8;6; 4, N+2; N+ 1;7;9; 5; 5;
7; 6; N+1; N+2; N+2; 6; 6; 6;7;5;5;4;4;9;,9;9; 4. Haiitu cpennee
3HaYEHUE pocTa POHAOBOOPYKEHHOCTH MIPEATPUSATHS.

9. IMeroTcsl clienyroliue AaHHbIe M0 NPEANPUSTUSIM O BBIIMYCKE T'OTO-
BOM MPOAYKIIUM HA OJHOTO pabouero (Teic. py0.): 3; 6; 4; 6; 4; §; 6;
N-1;N-1;5;5;7;8;10; 8; 6; 6; 6; 4; 3; 3; 8; 8 10; 3; 3; 8; 10; 10;
10. Haittu cpenHumii BBITYCK TOTOBOM MPOAYKIIHMH.

10. UmeroTcst TaHHBIE 110 MPEANPUITHIM 00 3JIECKTPOBOOPYKEHHOCTH
TpyJaa Ha oaHoro padotaromiero (kBt — 4): 2; N + 4; 3; 7; 2; 6; 4;
10-N;8;4:6;7;7;8;8 2; N+4; 10-N; 10-N; 7;7; 7; 6; 3; 3; 3;
3; N+4; N+4; 2. Hailtu cpenHee 3HaU€HHUE BJIEKTPOBOOPYKEHHOCTH
TpyJa Ha OJHOTO pabOTaIOIIETO.

11. UmeroTcst naHHbIE O TIPOJAXKE TOBAPOB MO PSAY TOBAPHBIX TPYII 3a
ron (MaH. pyo.): 3,8; 2,4; 2,7; 2,6; 2,6; 2,5 + 0,IN; 2,5 + 0,1N; 2,3;
2,2; 2,3; 2,5; 2,6; 2,2; 2,0; 2,1; 3,8; 2,1; 2,1; 2,0; 2,0; 2,0; 3,8; 2,2;
2,4;22;2,1;3,8;2,4;2,3; 2,3. HaiiTu cpenHee 3Ha4CHUE MPOJAaHHBIX
TOBapOB.

12. UmeroTcst 1anHbie 0 TapudHBIX pa3psgax pabouux Ha MPEANpPUSTHN:
3;N;3;N;3;10-N;3;3;3;3;4:5;4;5;4;5;6; 10-N; 6; 10— N;
6; N; 5;4; 5; 6; 10 — N; N; N; 3. Haiitu cpenuuit TapudHbiid pa3psi
Ha JJAHHOM IPEANPUSTHH.

13. UmeroTcst gaHHbIE 00 OCHOBHBIX ITPOM3BOJCTBEHHBIX (OHAAX psijia
3aBojoB (MipA. py6.): N + 1,4; N + 1.4; 4,8; 9,0; 7.,8; 5,0; 5,5; 4,0;
6.4; 3.4; 4,0; 94; 3,2; 5,6; 9,8; 9,0; 7,8; 10,6; 3,4; 4,0; 4,8; 5,0; 5,5;
6,4;9.,4; 3,2; 5,6; 9,8; 3,4; 10,6. Haiitu cpeaHee 3Ha4€HUE OCHOBHBIX
IIPOM3BOJICTBEHHBIX (DOHIOB.

14. ImeroTcst JaHHBIC 11O TPYIIE TPEANPUITHH O (PaKTHIECKOM BBIITYC-
ke mpoaykuuu (Mapa. pyo.): 7,4; 5,8; 5,6; 3,6; 5,0; 9,0; 4,6; 6.,4; 3,0;
6.4; 8,6; N+2,6; 6,8; 5,0; 7,2; 7.8; 7,; 9,0; 3,8; 4,4; N + 2.,6; 5,0; 3,0;



18

5,8; 4,6; 6,4; 9,0; 8,6; 7,4; 3,6. Halitu cpennee 3HaueHue akTuye-
CKH BBIITYIIICHHOW MPOYKIINH.

15. lo psimy maptuid neraneii, oOpabOoTaHHBIX PabOYMMHU TPOU3BOICT-
BEHHOI'0 Y4acTKa, UMEIOTCS CIEAYIONIME JAHHBIE O KOJIMYECTBE OIe-
paluii, BBITIOIHAEMBIX Ipu o0padoTke netanu: N + 1; 3; 3; 4; 5; 5; 6;
8;11;12;14;20; N+1;8;8;11;11; 14; 14; 14; 12; 14; 20; 20; 3; 4;
4; 5; 12; N+1.Halitu cpegHee 3Ha4€HUE KOJIAYECTBA ONEpPaIIU.

16. Ilo psany maptuil aeraneit, o0pabOTaHHBIX pabOUYUMHU MPOU3ZBOACT-
BEHHOI'0 Y4YacTKa, UMEIOTCS CICAYIOIIHNE TAaHHBIE O KOJIUYECTBE JIE-
tane B maptuu: 12; N; 3; 4; 4; 4; 12; 8; N+ 10; 12; 4; 16; 12; 4; 5;
7; 7, 7, N+10; 8; 8; 8; 5; 7; 8; 16; 5; 16; 7; 16. Haiitu cpennee 3Ha-
YEHUE KOJIMYECTBa JeTajeii B MapTHH.

17.1lo psany maptuil aetaneil, o0OpabOTaHHBIX pabOYUMHU IPOU3BOJCT-
BEHHOTO y4acTKa, UMEIOTCS CIICAYIOIIME JIaHHbIE O BPEMEHH, 3aTpa-
YEeHHOM Ha 00pal0oTKy oaHou maptuu (yac): 3,86; 1,90 +0,01N; 1,90
— 0,0IN; 4,40; 4,70; 5,90; 5,38; 3,80; 4,40; 3,75; 4,14; 3,86; 4,40;
4,70; 5,90; 3,80; 3,80; 3,75; 5,38; 3,75; 1,90 +0,0IN; 1,90 — 0,01IN;
3,80; 4,14; 4,14; 3,86; 4,70; 4,70; 4,14; 4,14. Haiitu cpennee 3Haue-
HUE BpEMEHU, HEOOXOAUMOE Ha 00padOTKY OJHOM MapTUH.

18. UmeroTcs creayromue Mporu3BOJACTBEHHBIE MOKAa3aTeNM 10 Iy 3a-
BOJIOB OTPAcC/IM 3a OTYETHBIM MEPUOJ MO MPOU3BOACTBY MPOAYKIIUU
(teic. T): 4 + 0,IN; 11,6; 6,0; 2,1; 4,6; 9,0; 1,7; 11,5; 10,6; 8,5; 1,6;
4+0,IN; 6,0; 4,6; 1,7; 4 + 0,IN; 11,5; 11,5; 11,5; 2,1; 9,0; 9,0; 11,6;
10,6; 8,5; 6,0; 6,0; 4,6; 4,6; 1,7. Haittu cpenHee 3HaueHUE TPOU3BO/I-
CTBEHHOTO ITOKa3aTelIl.

19. NUmeroTes clienyromue Npon3BOACTBEHHBIEC MTOKA3aTENN 32 OTYETHBIN
nepuoj 1o oomiei cymme 3atpat (MiH. py0.): 40; 87; 51; 20 + N;
20+N; 70; 82; 86; 86; 86; 26; 81; 40; 29; 29; 26; 26; 51; 51; 51; 70;
70; 70; 26; 81; 26; 81; 82; 82; 87. Halitu cpenHee 3HaUYCHUE TTPOU3-
BOJCTBEHHOTO ITIOKa3aTes.

20. ImeroTcs creayronye mporu3BOACTBEHHBIC MTOKA3aTeIu M0 PSAIy 3a-
BOJIOB OTPAC/IM 3a OTYETHBIA IMEPUOA MO CeOECTOMMOCTH €IIUHMITBI
npoaykuuu (py0.): 8240+N; 8958; 9230; 9000; 7818; 8333; 8500;
8647; 8285; 9032; 7959; 8240+N; 9230; 9000; 8333; 8958; 8958;
7818; 8500; 8647; 8285; 9032; 9032; 7959; 8333; 8333; 9000; 7818;



19

8500; 8647. Hailitu cpenHee 3HaueHHUE CEOECTOMMOCTH EIUHMIIBI
IPOAYKIIUH.

21. UmeroTcst faHHBIC TIO PAAY aKIIMOHEPHBIX OOIIECTB MO U3JACPKKaM
npousBoAcTBa (MiH. py0.): 1300; 2000; 1300; 4800; 1300;
2000+100N; 3500; 2500; 4000; 3700; 3500; 3700; 3700; 2500; 4000;
2000 + 100N; 4800; 4800; 4800; 2000; 2500; 2000; 2500; 2000;
2500; 3500; 1300; 4000; 4000; 1300. Halitu cpenHee 3HaYCHUE W3-
JIEpKEK TPOU3BOJICTBRA.

22. ImeroTcst JaHHbBIE O MOJYYEHUM MPUOBLIN PSJIOM aKIIMOHEPHBIX 00-
IeCTB paiioHa 3a roj (MiH. py0.): 320; 288; 306; 300; 250; 260+N;
270+N; 250; 300; 305; 320; 250; 300; 270; 255; 260+N; 320; 320;
288; 270+N; 305; 306; 250; 305; 305; 255; 255; 306; 270; 255. Haii-
TH CpeJHEEe 3HAUCHUE TPUOBLIH.

23. meroTcst JaHHBIE O CpPEeAHEM pa3Mmepe BKiIada B psijae cOepOaHKOB
ropoja (teic. py0.): 20; 16 — N; 10; 12,5; 20; 20; 9; 8,5; 7; 7,6, 7; 7;
10; 9:9;9; 8; 8,5; 10; 16 — N; 7.,6; 8,5; 7,6; 12,5; 12,5; 8.5; 8,0; 8,0;
8,0; 12,5. Haiitu cpegnuii pa3Mep BKJIajJa MO BCeMy psiay cOepOaH-
KOB.

24. ImeroTcst TaHHBIE O BAJJIOBOM cOOpE OBOIIEH B psijJie palilOHOB Topoja
(teIc. 1m): 830 + N; 864; 900; 850; 890; 878; 830 + N; 835; 850; 860;
900; 840; 835; 890; 860; 864; 864; 840; 840; 840; 864; 835; 900;
900; 900; 860; 850; 860; 835; 878. Hailtu cpenHee 3HaUCHUE BaJIO-
BOTr'0 cOOpa OBOIIEH.

25. AMeroTCcsl maHHBIE O TOBApHBIX 3amacax PO3HHUYHOIO TOPTOBOIO
npeanpuarus (MaH. pyo6.): 61+0,1N; 57,5; 51,3; 74,7; 70,2; 68,3
61+0,IN; 51,3; 52,4; 74,7, 61+0,IN; 53,5; 64,8; 72,1; 68,7; 68,7;
68.,3; 68,3; 51,3; 51,3; 72,1; 70,2; 70,2; 64,8; 57,5; 68,7; 52.,4; 53,5;
53,5; 70,2. HaiiTu cpeanuii TOBapHBIN 3amac.

26. Umerotcst janHble 00 00bEME BBIITyCKAaeMOW MPOAYKIIUM Psijia TIpeI-
npusaThil ropoaa (MJH. pyo.): 63,5; 69,8; 64,7; 70,8; 77,5; 82 + 0,1N;
86,1; 83,3; 85,9; 69.8; 69.,8; 70,8; 82 + 0,1N; 86,1; 75,3; 75,3; 75,3;
63,5; 64,7; 70:8; 77,5; 77,5; 83,3; 85,9; 86,1; 86,1; 64,7; 64,7; 70,8;
69,8. Haiitu cpennuii 00bEM BBIITYCKAEMOUN MPOTYKIIMH.

27. UmeroTcst crenayromue AaHHbIE 00 OCTaTKax 3aJ0JKEHHOCTH IIO0
KPEIUTY Ha psifie mpeanpuatuii ropoaa (MiH. pyo0.): 10 + N; 26; 11;
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22; 14; 21; 14; 23; 13; 25; 10; 27; 12; 20; 10 + N; 22; 20; 20; 19; 18;
11; 11; 10; 13; 21; 12; 27; 26; 19; 18. HaiiTu cpeaHee 3Ha4€eHUE OC-
TaTKOB 3aJJ0JKEHHOCTH.

28. meroTcst TaHHbIE 0 TEMITaX MPUPOCTa CYMMBI BKJIAJIOB B psijie coOep-
O0aHKOB ropojia (TeMIl MPUPOCTA B MPOIEHTAX K MPEAbIAYIIEMY TO-
ny): 13; 15;10; 9; 7; 12; 8; N + 5; 10; 9; 9; 14; 13; 16; 11; N+5;
N+5; 11; 16; 14; 8; 7; N+5; 15; 15; 11; 11; 16; 14; 14. Halitu cpen-
HUM TEMII IPUPOCTA MO PAY.

29. UmeroTcsi gaHHbIE O cTaxke padboumx 1exa: 6; 6; N +1; 10; 11; 2; 2;
5;8;8;12;9; N+2;10; 7;7;6;7;2;3; N+ 1; N+2;5;5;12;3;9; 3;
11; 11. HaifTu cpegnuii ctaxk paboTaronux.

30. ImeroTest clienyronue TaHHbIe O CPEIHEr0/I0BhIX BKJIagax B OaHKaxX
(TeIC. py0.): 10; 10; 5; 5; 10; 10-N; 100; 200; 15; 8; 5-N; 150; 80; 60;
80; 80; 15; 130; 120; 10 N; 10 N; 5 N; 60; 60; 100; 200; 15; 120;
130; 5. Haiitu cpennee 3Hau€HUE CPETHETOIOBBIX BKJIAJIOB IO BCEMY
psiy OaHKOB.

31. ImeroTcst faHHbBIEC O JHEBHOM BBIPYUKE JICHET OT MPOJIa’Ku TOBapOB B
TOPTOBBIX KUOCKaX ropoja (Teic. py0.): 2; 2; 5;7;2; N+ 1;6; 3; 3; 7;
8 2;N+2;4; 9, N+ 1; N+2;2;:2; N+1; N+2:9;9;8;7,5:,5;7; 8;
7. HaliTu cpenHee 3HaUEHUE JHEBHOM BBIPYUKHU.

32. IMmeroTcs TaHHBIE O CpeAHEN MECI4YHON 3apabOoTHOM I1aTe pabounx
— caenpliukoB (ThIC. py0.): 1,0; 1,2;1,2;1,25; 1,5; 1,5; 1+0,1—N;
1,35; 1,5; 1,5; 1+0,1-N; 1,3;1,45; 1,85; 1,8; 1,0; 1,0; 1,2; 1,25; 1,35;
1,35; 1,3; 1,45; 1,45; 1,3; 1,8; 1,8; 1,85; 1,85; 1,2. Haiitu cpennee
3HAYEHUE MECSIYHON 3apa00THOM TJIaThI.

33. UmeroTcst naHHbIe O BhIPAOOTKE MPOAYKIMU pabOYMMU OpuUTragamu
3a cMeHy (B mTykax): 14;7;8; 9; N+ 5;12;3;6;7; 8 6;9; 8; 6; 13;
11; 9; 11; N + 6; 14; N +6; 11; 9; 9; 13; 12; 13; 14; 7; 7. Haiitu
CpeaHee 3HauYC€HHUE BhIPa0OOTaHHON MPOIYKIINHU pabOYrMHU.

34. ImeroTesl cleayromue JaHHbIE O KOJIMYECTBE MPOU3BEACHHON IIPO-
OYyKIUU pabodyuMu 1iexa 3a CMeHy (B mTykax): 16; 22; 15 + N; 25;
15; 19; 16; 17; 18; 13; N + 16; 19; 14; 16; 11; 15; 12; 22; 14; 10;
IS+ N; 16 +N; 10; 10; 17; 17; 17; 18; 11; 19. Haittu cpennee konu-
YECTBO MPOU3BEACHHOMN MPOAYKIIUH.
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35. ImeroTes cienyonye JaHHbIE O CPETHEM CPOKE CIYKObl jeTajnei
HEKOTOPBIX OTOOpAaHHBIX MeXaHM3MOB (B mecsanax): 7; 8,2; 8,6; 7;
7,5 + 0,2N; 8; 8+0,1N; 8,8; 7,2; 7,2; 6,1; 6; 6; 10; 8,2; 7,5 + 0,2N;
8+ 0,IN; 8,8; 8,8;6,1; 6,1; 6,1;10,0; 10,0; 8,2; 8,0; 7,0; 7,0; 6,0; 6,1.
Haiitu cpegnuii cpok ciiy>kObl JieTajiei o BceM OTOOpaHHBIM MeXa-
HU3MaM.

2.3. 3apaunue 3

HOCTpOI/ITB )IOBepHTeHBHBIﬁ HHTCpBAJI JId OOCHKHW MAaTCMAaTH4C-
CKOIr'o OXHWIaHUs a HOPMAJBHOI'O pacCIpCACICHUSA C HAACKHOCTBIO P,

. 2
3Has BBIOOpPOYHOE cpeaHee X, 00bEM BeIOOpKH n = N “ - 25 U reHepalb-
HOE CpeJHEee KBaJPAaTUYHOE OTKIOHEHUE G = 7 NHnuBuayanbHbIC 3a-

JaHusg CMOTpH B Ta0. 2.1.

Tabmnuua 2.1
WHnuBuayanpHBIC 3a/1a94 K 3aJJaHUIO 3

n x P N x P

1 75,09 0.9 2 85,13 0,99
3 25,17 0,91 4 65,10 0,98
5 55,14 0,92 6 75,11 0,97
7 15,15 0,93 8 45,08 0,96
9 65,12 0,94 10 25,16 0,95
11 75,07 0.9 12 35,17 0,99
13 95,06 0,91 14 25,18 0,98
15 45,05 0,92 16 65,19 0,97
17 85,04 0,93 18 75,20 0,96
19 75,03 0,94 20 15,25 0,95
21 35,21 0.9 22 85,24 0,99
23 45,22 0,91 24 35,23 0,98
25 95,02 0,92 26 25,26 0,97
27 15,28 0,93 28 75,27 0,96
29 25,29 0,94 30 65,35 0,95
31 45,30 0.9 32 95,32 0,99
33 85,34 0,91 34 115,33 0,98
35 65,31 0,92
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2.4. 3ananne 4

ITocTpouTh TOBEPUTENIBHBIA WHTEPBAI I OLICHKH MAaTEMATHYECKOIO
O0XXKUJaHUSA @ HOPMAIBHOT'O PACIPEICIICHUS ¢ HAIe)KHOCThIO P, 3Has BBI-

o 2
O0opouHOE cpesiHee X, 00bEM BEIOOPKHU N, BLIOOPOUHYIO JUCIIEPCHUIO S*°.

Tabnuua 2.2
NunuBuayansHBIC JaHHBIE K 3a1aHUIO0 4
m x P n §x?
1 1.9 0.9 70 1,96
2 2,7 0,95 75 2,25
3 3.5 0,99 55 1,21
4 1.8 0.9 60 1,44
5 4,6 0,95 65 1,69
6 2,5 0,99 80 2,56
7 15,3 0.9 85 2,89
8 12,2 0,95 90 3,24
9 14,7 0,99 95 3,61
10 5,8 0.9 105 441
11 6,2 0,95 110 4,84
12 7.5 0,99 115 5,29
13 8,3 0.9 120 5,76
14 9,7 0,95 125 6,25
15 10,4 0,99 130 6,76
16 1,3 0.9 135 7,29
17 2.3 0,95 140 7,84
18 17,2 0.9 155 9,61
20 16,6 0,95 45 0,81
21 18,2 0,99 40 0,64
22 1,7 0.9 160 0,1024
23 9,5 0,95 55 0,0121
24 8,3 0,99 75 0,0225
25 7,2 0.9 70 0,0196
26 20,4 0,95 60 0,0144
27 19,7 0,99 65 0,0169
28 21,3 0.9 80 0,0256
29 6.9 0,95 85 0,0289
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m x P n §x?

30 23,1 0,99 90 0,0324
31 30,7 0,9 95 0,0361
32 20,1 0,95 105 0,0441
33 32,5 0,99 110 0,0484
34 28,2 0,9 115 0,0529
35 25,1 0,95 120 0,0576

2.5. 3anmanune 5

ITpu noBeputensHOM BepossTHOCTH P = 0.99 miist 3aqaHHOTrO HHTEP-
BAJILHOTO psijia BHIOOPKU MPOBEPUTH TMIIOTE3Y: 3aKOH pacIipeeicHus
reHepaJbHOU COBOKYITHOCTH SIBJISIETCSI HOPMaJIbHBIM.

Tabnuua 2.3
NunuBuiyaabHble JaHHBIC K 3aaHUIO 5

m HNuTepBasl

YacToThl

2

1 1(102,5; [(107,5; [(112,5; [(117.,5; [(122,5; [(127,5; [(132,5;
107,5) [112,5) [117,5) |122,5) |127,5) |132,5) |137.5)

4 6 10 35 25 12 8

2 (12,25; | (12,75; | (13,25; [(13,75; |(14,25; |(14,75; |(15,25;
12,75) [13,25) [13,75) |14,25) |14,75) |1525) |15,75)

5 15 30 25 15 7 3

3 (9,85, |(10,55; | (11,25; | (11,95; | (12,65; | (13,35; |(14,05;
10,55) | 11,25) |11,95) |12,65) |13,35) |14,05) |14,75)

8 10 30 26 13 8 5

4 1(42,5; 47,5; (52,5; (57,5; (62,5; (67,5; (72,5;
47,5) 52,5) 57.,5) 62,5) 67,5) 72,5) 77,5)

4 7 11 38 20 12 8

5 [(107,5; | (112,5; |(117,5; | (122,5; | (127,5; | (132,5; | (137,5;
112,5) [117,5) [122,5) |127,5) |132,5) |137,5) |142.5)

5 10 30 25 15 10 5
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[Tponomxenue Tadiu. 2.3.

1 2
6 |(10,4;, |(14.4; |(184; |(224; |(264; |(304; |((34/4;
14.4) 18,4) 22,4) 26,4) 30,4) 34.4) 38.4)
7 15 25 20 15 10 8
7 1(23;29) [(29;35) | (35;41) |(41;47) | (47;53) | (53;59) | (59;65)
5 15 33 24 10 8 5
8 |(8,1; (13,1; | (18,1; |(23,1; |(28,1; |(33,1; |(38,1;
13,1) 18,1) 23,1) 28,1) 33,1) 38,1) 43.5)
8 10 30 26 14 8 4
9 1(095; (105; (115; (125; (135; (145; (155;
105) 115) 125) 135) 145) 155) 165)
4 8 12 30 25 12 9
10 | (125; (135; (145; (155; (165; (175; (185;
135) 145) 155) 165) 175) 185) 195)
5 10 30 25 15 10 5
11 [(1,1; (1,3; (1,5; (1,7; (1,9; (2,1; (2,3;
1,3) 1,5) 1,7) 1,9) 2,1) 2,3) 2,5)
5 15 30 20 15 8 7
12 |(3,3; (3,7; 4,1; 4,5; 4,9; (5,3; (5,7;
3,7) 4,1) 4.5) 4.9) 5,3) 5,7) 6,1)
15 25 50 40 35 20 15
13 | (120; (130; (140; (150; (160; (170; (180;
130) 140) 150) 160) 170) 180) 190)
4 10 40 26 9 6 5
14 |(25;30) [(30;35) | (35;40) |(40;45) | (45;50) | (50;55) |(55;60)
10 25 50 80 45 25 15
15 |(12,25; [(12,75; |(13,25; [(13,75; |(14,25; |(14,75; | (15,25;
12,75) |13,25) |13,75) |14,25) |14,75) |15,25) |15,75)
15 35 60 90 55 30 15
16 |(2,2; (3,0; (3,8; (4,6; (5,4; (6,2; (7,0;
3,0) 3,8) 4,6) 5,4) 6,2) 7,0) 7,8)
5 15 30 20 13 10 7
17 | (14,3; [(14,9; |(15,5; |(e6,1; |(6,7; [(17,3; |(17,9;
14,9) 15,5) 16,1) 16,7) 17,3) 17,9) 18,5)
10 35 65 90 50 35 15
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[Tponomxenue Tadiu. 2.3.

1 2
18 |(102,5; [(107,5; |(112,5; [(117,5; |(122,5; |(127,5; |(132,5;
107,5) |112,5) |117,5) |122,5) |127,5) |132,5) |137)5)
10 40 70 95 50 30 5
19 |(12,25; [(12,75; |(13,25; |(13,75; |(14,25; |(14,75; | (15,25;
12,75) |13,25) |13,75) |14,25) |14,75) |15,25) |15,75)
10 35 60 95 55 30 15
20 |(9,85; |(10,55; |(11,25; |(11,95; |(12,65; |(13,35; |(14,05;
10,55) |11,25) |11,95) |12,65) |13,35) |14,05) |14,75)
5 35 60 95 65 30 10
21 |(42,5; | (47,5, |(52,5; |(57,5; (62,5, (67,5 |(72,5;
47,5) 52.,5) 57,5) 62,5) 67,5) 72,5) 77,5)
15 30 40 80 55 20 10
22 |(107,5; | (112,5; |(117,5; |(122,5; |(127,5; |(132,5; |(137,5;
112,5) |117,5) |122,5) |127,5) [132,5) |137,5) |142)5)
5 20 40 60 35 25 15
23 |(104; |(14,4; |(184; |(22,4; |(264; |(30,4; |(344;
14,4) 18,4) 22,4) 26,4) 30,4) 34.4) 38,4)
10 30 50 75 45 25 15
24 1(23;29) |(29;35) |(35:41) | (41;47) | (47;53) |(53;59) | (59;65)
5 15 40 60 40 30 10
25 [ (8,1; (13,1; | (18,1; |(23,1; |(28,1; |(33,1; |(38,1;
13,1) 18,1) 23,1) 28,1) 33,1) 38,1) 43.5)
5 15 40 60 45 25 10
26 |(95; (105; (115; (125; (135; (145; (155;
105) 115) 125) 135) 145) 155) 165)
10 30 60 90 70 30 10
27 | (125; (135; (145; (155; (165; (175; (185;
135) 145) 155) 165) 175) 185) 195)
10 35 65 90 55 35 10
28 | (1,1; (1,3; (1,5; (1,7; (1,9; (2,1; (2,3;
1,3) 1,5) 1,7) 1,9) 2,1) 2,3) 2,5)
5 20 35 60 45 20 15
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[Tponomxenue Tadiu. 2.3.

1 2
29 1(3,3; (3,7; 4,1; 4,5; 4,9; (5,3; (5,7;
3,7) 4,1) 4.5) 4.9) 5,3) 5,7) 6,1)
10 25 55 85 65 40 20
30 | (120; (130; (140; (150; (160; (170; (180;
130) 140) 150) 160) 170) 180) 190)
5 10 15 40 20 6 4
31 |(25;30) [(30;35) | (35;40) | (40;45) | (45;50) | (50;55) |(55;60)
10 25 40 80 65 20 10
32 | (12,25; | (12,75; | (13,25; | (13,75; | (14,25; | (14,75; | (15,25;
12,75) | 13,25) | 13,75) | 14,25) | 14,75) | 15,25) | 15,75)
5 20 50 90 65 45 25
33 1(2,2; (3,0; (3,8; (4,6; (5,4; (6,2; (7,0;
3,0) 3,8) 4,6) 5,4) 6,2) 7,0) 7,8)
10 15 30 60 40 35 20
34 |(14,3; |(14,9; |(15,5; |(6,1; |(16,7, |(17,3; |(17,9;
14,9) 15,5) 16,1) 16,7) 17,3) 17,9) 18,5)
5 15 40 60 40 30 10
35 |(102,5; [(107,5; |(112,5; |(117,5; |(122,5; |(127,5; |(132,5;
107,5) |112,5) |117,5) |122,5) |127,5) |132,5) |137)5)
5 10 37 22 15 10 5

TaOMIE! 2.4, a HEUETHBIE — U3 TAOJIHUIEI 2.5.

2.6. 3amanue 6

s nByX cilydalHbIX BEJIMYMH X U Y MPOBEAEHA CEpUsl UCIIbITA-
HUM. Pe3ynbTaThl UCNBITAHUN 3alIMCaHbl B CICAYIOUIYIO KOPPEISIIIMOH-
Hy10 TaOmuiy. YUeTHble BapUaHThl MHAUBUyaTIbHBIE 3aaHusl OepyT U3

Tabnuia 2.4
NHnuBuayanpHBIC JaHHBIE K 3aTaHUIO 6
X 0 1 2 3 4 5
Y
1 D C - - — —
2 — C B — - -
3 — — A B A 1
4 — — — — D C
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Tabmnuiia 2.5
NunuBuayansHbIC JaHHBIE K 3aIaHUIO0 6
X 0 1 2 3 4 5
Y

1 A
2 C B A
3 D 3 B
4 C 2

JI1sl 3TUX CIy4alHbIX BETUYUH:

1.

(OS]

BbIUnCINTD YUCIOBBIE XapaKTEPUCTUKUA BBIOOPOUYHBIE CPEIHHE, BbI-
OOpOUYHBIE NHMCTIEPCUM, KOBAPHUALIMIO U BBIOOPOUYHBIN KO3(P(HUIIMEHT

KOPPCIIALIUU Pxy.

. [TpoBeputh st noBepurenbHOr BepossTHOCTH P = 0,95 3HauMMOCTh

koa(purenta koppenauuu pxy. Caenars BHIBOJ O TECHOTE B3aUMO-
CBSI3U.

. Hanmucats ypaBHeHus nipsaMbIX perpeccuid Y Ha X 1 X Ha Y.
. B noaxonsmem Macmiradbe n3o0pa3uth Ha rpaduke TOUKH (X, y) U3

KOPPEISIMOHHOMN TaOIUIIBI M TIPSIMbIE PETPECCUM.
2.7 3ananne 7

Hapn cnaydaiiaeimu BenmmunHamMu X, Y, 7Z NpOBEJCHA CEpusl U3 8 Ha-

OsrofieHu. Pe3ynbTaThl 3anucanbl B TaOJIUILY

Tabnuiia 2.6
NuauBuayaabHbIe JaHHBIC K 3aTaHUIO 7

X Y V4
1 1 A 0
2 0 1 A
3 2 B 3
4 C 2 3
5 3 1 1
6 2 0 -1
7 A 3 B
8 1 C D

CocTaBUTH MaTpulbl MOMCHTOB M KOPPCIIALHOHHYIO. Beruucautb

KO3(DPUIMEHT MHOKECTBEHHON KOPPEIALIMU MEXIY MEPEMEHHON Z (Kak
¢ynkuuu ot X, Y) u nepeMeHHbIMH X, Y.
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3. IIpumepsnl pemieHus 3a1a4

3.1 IIpumep 1

PaccmoTpuM npumep perieHus 3a1adus J.
Briasunyraa runore3a Hy: npenmnonaraeMmslil 3aKOH pacnpenesne-

Hus f(X) — HOpMasbHBIM 3aKOH paclpelesiecHus C IMapamMeTpaMu
MX) =%, DX)=S".

Konkypupyromas runoreza H;: mpenmonaraeMmslid 3aKOH pacrpe-

ACJICHUA HOPMAJIBHBIM HC ABJIACTCA.

Tabmnua 3.1
Hcxonunle jaHHBIC
HNuTepBasl
YacToThl
1;3) | 35 | G | (1.9 | O 11) [(A1;13) 1 (13;15)
15 25 30 50 45 30 5

O0BbeM BBIOOPKHU:

n=15+25+30+50+45+30+5=200
[Ipexae yeM HCKAaTh YMCIOBBIE XapaKTEPUCTUKU BBIOOPKH, 3ame-

HHUM MHTCPBAJIbI COOTBCTCTBYIOIIUMU UM CCPCANHAMU.

Tabnuua 3.2
ITocTpoeHne TUCKPETHOTO BApUAITMOHHOTO Psijia
Nurepsaner | (1;3) | (3;5) | 5;7) | (7;9) | (9;11) | (11;13) | (13;15)
Cepenunbl 2 6 8 10 12 14
YacToThl 15 30 50 45 30 5

YucnoBble XapaKTEPUCTUKHU:

— BBIOOPOYHOE CPE/IHEE:

i:— X .

1
200

=795

—(2-154+4-25+6-30+8-50+10-45+12-30+14-5) =
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— BBIOOpOYHAs JUCTICPCHUSL:
_2=2L00(22 1544%.25462-30+8%-504+10% -45+122 .30+

+14%.5)=72,7

S? =72,7-17,95% =9,4975.

- BBI60pO‘IHOC CpCAHCC KBAAPATUICCKOC OTKIIOHCHHC!

S=+/S? =3,08

1 pOBEpPKY BBIABUHYTOM TMIIOTE3bI UCIIOJIb3YEM KPUTEPUN CO-

rnacus [Tupcona.
X; —X
T, = ,
S

/i€ X; — TPAHULIbI HHTEPBAJIOB.

®D(x;) — 3HaueHus ¢pynkuuu Jlamnaca.

pi = ®(xi) — D(xi.1)

Teopernyeckue 4acTOTHL: ni/ =n-p;

HeoOxonnmble pacdeTsl IpeICTaBUM B TaOJIHIIE.

Tabnuua 3.3
Pacuer 3Hauenus kpurepus [lupcona
WutepBasibl | n; T D(1)) pi n; (ni h f )2
n]
— -2,26 | —0,4881 — — —
(1; 3) 15 -1,61 | —0,4463 | 0,0418 8,36 5,27
(3:5) 25 —0,96 | -0,3315| 0,1148 | 22,96 0,18
(5;7) 30 -0,31 | -0,1217 | 0,2098 | 41,96 3,41
(7;9) 50 0,34 | 0,1331 | 0,2548 | 50,96 0,02
(9; 11) 45 0,99 | 0,3389 | 0,2058 | 41,16 0,36
(11;13) 30 1,64 | 0,4495 | 0,1106 | 22,12 2,81
(13; 15) 5 2,29 | 0,4890 | 0,0395 7,9 1,06
CymmMma 200 — — 0,9771 | 195,42 13,11
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PacuerHoe 3HaueHue kpurepus Ilupcona: ;(lfacq =13,11.

TabnuuHoe 3HaueHue kpurepus I[IupcoHa HaxoaWM IpPHU TOBEPHU-
TeapHOU BeposiTHocTH P = 0,95: ;(Tz (0,05;77-2-1)=9.5.

Tak kak pacueTHOE 3Ha4E€HHE IIPEBBIIACT TA0JIMYHOE 3HAUYEHUE, TO
BBIJIBUHYTasl TUIIOTE3a OTBEPraeTCsl.

3.2 Ilpumep 2

PaccmoTrpuMm npumep pemenus 3aaanus 6.

I[Ilycte N=9,n=50. TornaA=12,B=3,C=2,D=3.

s 3amanHbIX 3HaueHu nmapameTpoB A, B, C, D koppensunonHas
TabJIUIla UMEET BUI:

Tabnuiia 3.4
Koppensuunonnas tadbmuina aist 3aaaddsix A, B, C, D.
X 0 1 2 3 4 5 ny
Y
1 — 3 — — — — 3
2 3 — 2 — — — 5
3 — — 1 2 12 1 16
4 — — — — 1 — 1
Ny 3 3 3 2 13 1 25
OO0béM BeIOOpKHU paBeH 2 +3 +3 +1 +2+ 12+ 1 +1 =25,
1) Beruncianm BeIOOPOYHBIE XapaKTEPUCTUKHU:
72
:—(O 3+1-3+2-3+3:2+4-13+6- 1)—2—5
_ 13
y:—(l 3+42-5+3-16+4- 1)—?
X_:—(02 341%7.3+22.343%.2+4%.13+6° -1):22—656;

_=—(12 3+22.5432.16+42. 1)_%

2 =x2 (%)% = 22656 (;—ij — 2.346:
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. 2
S2 = y? —(3) =%—(?j ~ 0,56;

Sy = 1,532; Sy=0,748;
x_-y=2%(1-1-3+0-2-3+2-2-2+2-3-1+3-3-2+4-3-12+5-3-1+

+4-4-1):&
25
— 210 72 13
cov(X,Y)=xy—-X-y=——-—-—=0912;
( ) Y Y 25 25 5

Ccov(X,Y) 0912

- =0,796.
PXY =75 s, T 1532.0,748

2) IlpoBepuM 3HaYUMOCTh KO3(P(ULIMEHTA KOPPEALMHU O KPUTE-
puto CThIOJICHTA.

BrinBunytas runore3a Hy: koappuuueHt koppensiuuu 3HauuMm.

Konkypupytomas runore3a H;: koadpuiment koppensinuu He3HaunM.
PacueTtnoe 3nauenue kpurepusa CThIOJEHTA:

e = =2 = 0,796 _\25-2=631.
V1= pxy A/1-0,796

[Ipu noBeputenbHOM BeposTHOCcTH P = 0,95 TabmuyHoe 3HaueHHE
kpurepust CTbroeHTa

traon (0,05; 25 —2) =2,07.

Tak kak pacueTHOE 3HAYEHUE MPEBBIIIACT TAOJIUYHOE, TO BbIJIBU-
HyTasi TUTIOTE3a OTBEPraercs, T.e. KOdIPOUIIMEHT KOPPEISIUA 3HAUMM.
Mexnay BenuuuHaMu X M Y CYLIECTBYET TECHAsA NpsMas JIMHEWHas
CBSI3b, T.€. C YBEJIMUCHHEM X yBEIMUMBAETCS Y U HA00OPOT.

3) B o0uieM cinyydae ypaBHEHHS IPSIMBIX PErPECCUIl UMEIOT BUJL:

_ S _
YuaX: y—y=pxy - (X—X),
Sx
_ Sx _
XHaY: X—X=pyy - —(y-Y).
Sy
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IIpu pewieHMM OaHHOM 3aJauyd YPABHEHUS IPAMBIX PErpeccUit
IPUMYT BUJ:

Y Ha X:

y—2,6 =0,388(x — 2,88);

XHaY:

x—2,88 =1,63(y —2,6).

['paduyecku npsmbie perpeccun n300paxeHsl Ha puc. 3.1.

y

Puc. 3.1. IIpsameie perpeccun

3.3 IIpumep 3

Paccmorpum npumep perieHus 3agadus /.
[Ipy 3amaHHBIX 3HAYEHUSIX MapaMeTpoB BbIOOpka st X, Y U Z
UMEET BU:

Tabmnuia 3.5
Bri6opxka 11 X,Y u Z
Ne 1 2 3 4 5 6 8
X 1 0 2 3 3 2 12 1
Y 12 1 2 2 1 0 3 3
Z 0 12 3 3 1 -1 2 3
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1) Beruucium mMatpuity MOMEHTOB. OOBbEM BHIOOPKHU paBeH 8.
YucnoBbie XapaKTEePUCTUKU:
— BBIOOPOYHBIE CPETHUE

13 13 13 23
8%1 Y 8§y 8%1 8
— HAaYaJIbHBIC MOMCHTDBI BTOpOFO nop;u:[Ka
_ 8 N 8
: =1Z(xi)2 - 215; y? =éZ(yi)2 _215;
i=1

=—Z( 2 177

— BLI6opquble TVCTIEPCUU
S =x* —(X)* =12,5,

aHAJIOTUYHO, S%( = y2 —(S/)2 =12,5;

S? =727 —(2)* =13,859.
— BBIOOPOYHBIEC CPETHHUE KBAIPATUUECKUE OTKIIOHEHUS

[X] = /D[X]= 3,536:
S[Y] = 3,536;
S[Z] = 3,723.

— HaYaJIbHbIE CMELIAHHBIE MOMEHTBI BTOPOTO MOPSAKA
1-12+0-1+2-24+3-2+3-1+2-0+12-3+1-3

M[XY]= . =38;
M[XZ]:1-0+O-12+2-3+3-3+;-1+2-(—1)+12-2+1-3:?;
M[ZY]:0'12+12'1+3'2+3'2;1'1+(_1)'0+2'3+3'3:5.

— KOBapHWallud WJIA IIEHTpaJbHbIE CMEIIaHHbIE MOMEHTBHI BTOPOTO TIO-
psIKa
cov(X,Y)=8-3-3 =-1;

cov(X,Z) = ? -3. % =-3,25;
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cov(Y,Z)=5-3 % =-3,625.

Marpuiia MOMEHTOB 3aITUIIETCS B BUJIE:
12,5 -1 - 3,25
-1 12,5 -3,625|.
-3,25 -3,625 13,859

2)BbrurciuM Ko3(phUIMEeHTh KOPPETAIINUH.

R(X,Y)= — 3,625 =—0,273;
3,536-3,723

~1
3,536-3,536

R(Y,Z) = — 3,25 =—0,245.
3,536-3,723

3anuieM KOpPpeISIMMOHHYI0 MaTPHILY.
1 -0,08 —-0,245
- 0,08 1 - 0,273
-0,245 -0,273 1

R(X,Z)=

—0,08;

3) KoadduimeHT MHOKECTBEHHON KOpPPEISUUUA BBIYHUCISIOT MO

dbopmyie:
R(Z,XY) = \/ R*(X,2) +R*(Y,2) - 2§(X, Y)-R(Y,Z)-R(X,Z)
1-R*(X,Y)

B namewm cinyvae R(Z,XY) =0,383.
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