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4. Kputepun u IKAaJIbl OlleHUBAHUS

1. KonTtpoabHasi padoTa

Banisl Kpurtepnu onenuBanns

9-10 KOHTpPOJIbHAs pa60Ta BBITIOJIHEHA IMMOJTHOCTBIO, B PCHICHUH HET MAaTECMATUYCCKUX OIIMOOK
(BOSMO)KHa OJHa HCTOYHOCTH, OIIMCKA, HC ABJIAIOIIAsACA CJICACTBUEM HCIIOHUMAaHUA MaTepHana)

KOHTPOJIbHAs paboTa BBIMIOJIHECHA TIOJTHOCTBIO, HO 00OCHOBAHUS IIATOB PEIICHUS
6-8 HEIOCTATOYHBI, IOMYIIEHA OJTHA HErpyOas omnOKa Wil JBa-TPHU HEIOYCTA B BHIKJIAIKAX WIIH
rpaduKax, ecIi TH BUIBI pabOTH HE SBISUINCH CTICITHAIBHBIM 00BEKTOM MIPOBEPKH

CTYJIEHT JOIycThI OoJiee 0THOM rpyOol OmMUOKY WiIH 0oJiee NBYX-TPEeX HEIOYETOB B

4-5 BBIKJIQ/IKaX U TpadrKax, HO CTYACHT BllaZiceT 00s3aTeIbHBIMU YMEHHUSIMHU 10 TIPOBEPSIEMOM
TEMC.
0-3 CTYJICHT TMOKa3aJI MOJIHOE OTCYTCTBHE 00s3aTeIbHBIX 3HAHUHN M YMEHUIA 110 IPOBEPSIEMON TeMe
IIpumeuanne:

2.

K rpyObiM ommOkaM OTHOCSATCS HE3HAHHE CTYACHTOM (OpPMYJ, MPaBUI, OCHOBHBIX CBOWCTB, TEOPEM H
HEYMCHHUE WX TMPUMEHSTHh, HE3HAHHE MPUEMOB PEIICHUS 3a/1ad, a TaK)KE BBIYUCIUTCIHLHBIC OINIMOKH, €CITH
OHM HE SIBJISIOTCS OITMCKOM.

K HerpyObIM OmIMOKaM OTHOCSTCS BBIYMCIHMTEILHBIC OIMUOKH, €CIIA OHHU SBIISIOTCS OIUCKOH, ITOTEpS
pereHus YpaBHEHUS WIN COXPAHCHHUE B OTBETE TIOCTOPOHHETO KOPHS.

K HemoueraM OTHOCSTCS HEpaIlMOHANBHOE pEIICHUE, OIMUCKH, HEJAOCTaTOYHOCTh WM OTCYTCTBUE
MOSICHEHWH, 000CHOBAaHUH B PEIICHUN 3a[aHUS.

HuauBuayaabHoe gomainee 3aaanue (M13)

Bajbl XapaKTepuCTHKA HHIHBHIYAJIbHOTO TOMAINIHET0 3aJaHUS

YpoBeHb pacueTHO-rpadIecKoil paboThl OTBEYAET BCEM TPEOOBAHUSIM, NPEIBABIIEMBIM K
BeinosnHeHu0 /I3, TeopeTndeckoe comepkaHue pasaena JUCHUILINHBL «OCHOBBI MaTEMAaTUYECKOI1

4 00paboTky MH(POPMAIMK» OCBOCHO ITOJHOCTHIO, HEOOXOJUMBIE TPAKTHYECKUE HABBIKH pabOTHI ¢
OCBOEHHBIM MaTepHaioM chOpMHUPOBaHEL, BCE IIPEAYCMOTPEHHBIE IPOrpaMMoii o0ydenus 3ananus 1/13
BBINIOJIHEHBI 0€3 3aMe4aHuH.

YpoBeHb pacueTHO-rpaduIecKoil paboThl OTBEYACT BCEM TPEOOBAHUSIM, IPEABABISCMBIM K
BeinosHeHuto NJI3, Teoperrueckoe cojepikaHue pasjena TMCuuIuiuabl « OCHOBbI MaTEMaTHYECKOM

3 00paboTku MH(POPMAITUI OCBOCHO MTOTHOCTHIO, IPH 3TOM HEKOTOPHIE IPAKTHUECKUE HABBIKH PaOOTHI C
OCBOCHHBIM MaTepuaioM chOpMHUPOBAHBI HEAOCTATOYHO, HO BCE MPELYyCMOTPEHHBIE TPOrPaMMOi
o0yuenns 3ananus 1J13 BBIMOIHEHBI, HEKOTOPHIE M3 HUX COIEPIKAT HETPyObIe OMTHOKH.

YpoBeHb pacueTHO-rpaduaeckoil paboThl HE OTBEYAET OONBIIUHCTBY TPEOOBAHUH, IPEABIBISIEMBIM K
BeinosHeHuI0 NJI3, Teopetryeckoe conepikaHue pasjiena JUCHUIIHHbBL «OCHOBBI MAaTEMAaTH4ECKON

2 00paboTkn MH(POPMAITHI OCBOCHO YaCTHYHO, HEKOTOPHIE IPAKTHIECKHE HAaBBIKH PaOOTHI HE
c(hOpMHUPOBAHEI, OTICIBHEIC MPEIYCMOTPEHHBIC IPOTPaMMOit 00yueHus 3ananus /13 BHITOTHEHEI ¢
rpyOBIMH OITHOKaMH.

Yposenb BeinonHenus: MJ[3 nokas3biBaeT, YTO TEOPETUUECKOE COJepKaHKE pa3iesia TUCIUILTUHBI
«OCHOBBI MaTEMaTUYECKON 00pabOTKH HH(POPMAIIMN) HE OCBOCHO, HEOOXOIUMBIC MPAKTUICCKUE

0 HaBBIKK pa0OTHI He cHOPMHUPOBAHBI, BCE BBIOJIHEHHbIE 3ananus /I3 conmepxar rpyobie ommoKy,
JIOTIOJTHUTENBbHASI CAMOCTOSITENIbHAS pa00Ta HaJl MATCPUAJIOM HE MPUBEICT K KAKOMY-ITHOO 3HAYMMOMY
MOBEIIICHUIO KAYSCTBA BRIMOIHEHUS 3aaanuii MJ13.

TpedoBaHus, MpeabsBIAsAeMble K BbIOJHeHnI0 1/13:

W3 nomkHo 06a3UpoBaThCs Ha 3HAHUAX TEOPETUUCCKUX M METOJAUYCCKUX BOMPOCAX JUCHUTUTUHBI « OCHOBBI
MaTeMaTH4YecKoil 00paboTku uHpopMmalm». Pabora momkHa colepKaTh 3IEMEHTHl TBOPYECTBA, HOBU3HBI,
HanpaslieHHbIe Ha 3¢ eKTHBHOE peulenue 3ananuii 1/13;

W3 nomxHO OTpa3uTh IIIyOWHY TEOPETHYECKOH MOATOTOBKH CTYJEHTa, MOHMMAaHHE KOHTPOIHPYEMOTO
ydeOHOro marepuaja mo aucuuiuinHe «OCHOBBI MaTeMaTHYeCKOH 00pabOoTKH HMHGOPMAIUU». YMEHHE
CBSI3BIBATH TEOPETHUYECKHE TOJOKEHHUS C UX MPAKTUYCCKUM MPUMEHEHHEM, CITIOCOOHOCTh CaMOCTOSTENIEHO
(hopMupoBaTH U 00OCHOBBIBATH COOCTBEHHBIC BBIBO/IBI, JIOTHYECKU M TPAMOTHO M3JIaraTh CBOM MBICIIH;

B 1JI3 He nmormyckaeTcsl epenvchiBaHie YIeOHUKOB, YU€OHBIX MIOCOOUH U JPYTHX HCTOYHHKOB;

Crynent — aBrop M/I3 momHOCTBIO OTBEYAET 3a MpEeAJIOKEHHBIE PEUIeHHs 3aJaHuil ¥ MPaBUIBLHOCTH BCEX
JTAaHHBIX, IPUBEACHHABIX B 1/]3;

N/13 nomwxHO OBITH CTaHA B HA3HAYCHHBIN PYKOBOIUTEIIEM CPOK.




3. JlaGopaTopHasi paboTa

Banjbl XapakTepHcTHKA HHIMBUHAYAJTbHOTO0 JOMALIHEr0 3aJaHHUA
[TomyueHnsle panee 3HAHWUA IS IPOBEACHUS aHAJN3a, OMBITA, IKCIIEPHIMEHTA U BBHITOTHEHUS
3 MOCTEOYIONINX PacyeToB, a TAaKKe COCTABJICHUS BBIBOIOB C(OPMHPOBAHBI HEIOCTATOYHO.

Jlaboparopras paboTa BbITIONHEHA 0€3 3aMeTaHuH.

[TomyueHnsle panee 3HaHWUA IJIS IPOBEIACHUS aHANIN3a, OMBITA, IKCIIEPIMEHTA U BBHITOJTHEHUS
2 MOCTEOYIONINX PAacYeTOB, a TAaKKe COCTABICHHUS BHIBOIOB copmupoBanbl. JlabopaTopHas
paboTa BHINOJIHEHA TIOJTHOCTBIO, C HEOOJIBIINMHU 3aMCYAHUSIMHU.

YpoBeHb BHINOJIHEHHS J1TaOOpaTOpHOil paboOThl HE OTBEYaeT OOJIBIIMHCTBY TpeOOBaHUH,
1 TEOPETUUECKOE COJACpHKAHUE pasjena AUCLUIIUHBI OCBOCHO YaCTHYHO, HEKOTOpHIE
NpaKTHYECKHE HaBBIKU paboThl HE ¢(hOPMUPOBAHBI.

ypOBeHL BBITIOJIHCHUSA na60paTopH0171 pa60T1,1, YTO TCEOPETUYCCKOC COACPIKAHUEC pasaciia
JUCHUIIINHEI, H606X0,HI/IMI)I€ IMPAKTUYCCKUEC HABBIKH HC C(l)OpMPIpOBaHLI.

5. TumoBble KOHTPOJbHBbIEC 3aJaHHA M MeETOAUYECKMEe MAaTepuasbl, ONpeAesIonIe MPOoLeAypPbI
OLlCHMBAHMA 3HAHWIH, YMeHWiIl, HABBIKOB W (MJIH) ONBITA eATEJHHOCTH, XaPAKTEPH3YIOIIHMX 3Talbl
(hopMupoBaHusI KOMIIETEHIMII B IpoLecce 0CBOEHMsI 00pa3oBaTe/bHOI IPOrpaMMbl.

5.1. TunoBasi KOHTPOJILHAsI padoTa

1. CoctaBuTh TabJIMILy HCTUHHOCTH JJIs1 BBICKA3bIBAHUSI: (A = B) =4 (B = A) .

2. YcraHOBHTE, HaxXOJATCS JTU B OTHOIICHUHU JIOTUYECKOTO CIICOBaHUsS MpeayiokeHus A u B, ecmu: a) A —
«Hwucno x — yetHOE», B — «umcio x kpatHo 7»; 6) A — «B uersipexyronsauke ABCD nuaronanu paBHEI», B
— «YetwpipexyronbHUK ABCD — ipsIMOYTOJTEHUKY.

3. 3amaHbl MHOKECTBA A={2,3,4} u B={l,4}.HaI71TI/1 AxB, AUB, AnB, A\B, B\A.

4. U3 100 dyenoBek aHMIMHCKUN s3bIK M3y4aroT 28, Hemerkuid — 30, ¢paHiy3ckuii — 42, aHIVIMHACKUAN |
HeMEeLKHUH 8, anrnuiickuii u ¢paniy3ckuid — 10, Hemeukuid u ppaniy3ckuii — 5. Bee Tpu sA3bIKa H3y4aloT TpH
ctyneHTa. CKONBKO CTYJCHTOB M3y4aeT TOJBKO OJUH s3bIK? CKOJBKO CTYIEHTOB HE M3y4acT HU OIHOTO
A3bIKa?

5. CKOJIbKO MOKHO COCTaBHTb IATH3HAYHBIX YKMcea U3 uucel 1, 2, 3, 4, 5, ecii Kaxaas 1udpa BXOIUT B 3aMKCh
YHUCIIa TOJIBKO OJUH pa3?

6. CKOJBKMMHU CIOCO0aMH MOYKHO BBIOpaTh TPOUX CTYACHTOB Ha KOH(EPEHIUIO U3 TPYIIIbI, comeprkaiiei 10
CTyZICHTOB?

7. B pe3ynbTaTe HEKOTOPOT'O SKCIEPUMEHTA MOTyYeH CTATUCTHICCKUN PSI;

X; 1 3 4 5 6
Di 0,2 ? 0,2 0,1 0,1

Haiitn 3HaueHre BEPOSTHOCTH IIpH X = 3

8. Haiit BepOSTHOCTH TOTO, YTO CTYJIEHT CIACT dK3aMEH Ha «OTIUIHO», CCIIM OWUJIET CONEPIKHUT JBa BOIIPOCa U
BEPOSITHOCTH TOTO, UTO CTYACHT 3HACT OTBET Ha nepBriid Bompoc 0,8, a Ha BTopoii — 0,7.

9. Ha BpimonHeHUe JOMAIIHETO 3aJaHUsl 10 MaTeMaTHKE CTYIEHTHI 3aTpatuiu 25; 30; 15; 50; 35; 45; 30; 50;
65; 45; 50; 60 munyT. Hatigute: a) 00beM JaHHOM BRIOOPKH, 0) MOy, B) MeAMaHy, T') pa3Max.

10.Haiitit MOy ¥ pa3Max CTaTHCTHYECKOTO psiaa

b 2 5 7 10

1

n, 16 12 8 14

1

5.2. TunoBoe HHAMBHUAYAJIBLHOE IOMALIIHEe 3a/IaHHe

Hcnonvzoeanue mamemamuyueckozo A3bIKa 075 3anucyu u 00padomku ungpopmayuu:

Ipumep 1. CoctaBUTh TaOIHIy HCTHHHOCTH JUIs BhICKa3biBaHus: AA B <> AV A .

Pewenue. Tabnuily HICTUHHOCTH COCTABJISIOT, pa30MBasi CIIOKHOE BBICKa3bIBAHUE Ha 0OJIee MPOCThIC U
100aBJIsIs BCIIOMOTaTeILHBIE CTOJIONBI CO 3HAYEHUSIMH HCTUHHOCTH 3THUX COCTaBJISIOIINX. BeICKa3bIBaHHE

2
COJIEPIKaT JIBE MPOCThIC KOMITOHEHTHI A U B, MO3TOMY TabJnIla HCTHHHOCTH OyeT coaepkats 2° =4
CTpOK.




4| B A B | AAB| AAB| AVB
! I 0 0 ! 0 0
! 0 0 I 0 1 1
0 1 I 0 0 1 1
0 0 I 1 0 1 1

IIpumep 2. Jlausr BbickassiBanms A — «TemmepaTypa KHIEHHS BOXBI TIPH HOPMAIBHOM aTMOCHEpPHOM
naBinennn 100°C», B — «B mapre 30 nmeit». Onpenennte UCTHHHOCTh A U B, a Taxke copMyaupyiite u
onpezenuTe 3HaueHus nctuanoctr BeickassBanmnit AV B, ANB, A= B, B=> A,B& A.

Pewenue. Ouesnano, uto A — uctuuno, B — noxHo.

—  Jlmwronkus AV B — «Temneparypa kureHus BoIbl IpH HOPMATbHOM aTMochepHoM gapnerun 100°C,
i B Mapte 30 qHEi — HCTHHHO.

—  Konsronkmus A A B — «Temmeparypa kumeHns Boabl Ipi HOpManbHOM atMocheprom nasiaennn 100°C,
u B MapTe 30 qHE» — JI0KHO.

— Wmmmkatms A = B — «Ecin TemmepaTypa KHMIIGHHS BOJIBI IPH HOPMANbHOM aTMOC(EPHOM JaBICHHH
100°C, To B mapte 30 mHE» — JIOKHO.

—~ Wvmmkarmms B => A — «Eciu B mapre 30 jHei, To TemmepaTypa KHIEHHS BOJIBI TMPH HOPMATEHOM
atMocdepHoM nasieHnn 100°Cy» — HCTHHHO.

— DkKBUBaJCHIUSA (PaBHOCHUIBHOCTH) B A - B mapte 30 naHe Torma M TOJNBKO TOrAa, KOrnaa
TeMIiepaTypa KUIEeHUs BOABI TP HOpMainbHOM aTMocheproM nasneHnn 100°Cy — 10xHO.

Teopemuxo-mnoafcecmsennbte OCHOBbL MAMeMamuuecKou 06pa60m1<u um[)opmauuu

Ilpumep 3. 3amaHbl MHOXKECTBA A={1,2,4,5,k,l}, B={2,3,4,5,l,m}. Haiimure: AU B,
ANB,A\B,B\A, AV ,BND,B\D,D\ 4.

Pewenue. ictionb3ys onpeesieHus: onepanui HaJl MHOXECTBaMU, HalIeM:
- o0beuHeHne MHOkecTB A U B = {1,2,3,4,5, k,l, m};

- nepeceuenue Muoxkects A N B = {2,4,5, l};

- pasHocTh MEHOXecTB A \ B = {1, k };

- pazHocTs MHOKeCTB B \ 4 = {3, m}

IlycteiM &J Ha3BIBAIOT MHOKECTBO, HE COJIEpKALlee HM OJHOrO0 o0ObekTa. HalizeM ocraBmimecs 4eThIpe
COBOKYITHOCTH:

AVD=A4={,2,45kl}; BND=0; B\D=B={23,45,1,m}; I\ A4=0D.

Ilpumep 4. N3 40 cTyaeHTOB Kypca 32 U3y4yaroT aHTTIMUCKUM sA3bIK, 21 HeMeUKuil s3bIK, a 15 — anrnuickuil u
HEeMeIKHUH s136IKHA. CKOJIBKO CTYJIEHTOB Kypca HE U3yJ9aeT HUA aHTJIMHCKUI, HI HEMEIIKHUH SI3BIKN?
Pewenue. Ilyctb A — MHOXECTBO CTYJICHTOB Kypca, U3y4arolMX aHTITUHCKUH A3bIK, B — MHOXECTBO CTY/ICHTOB

KypcCa, u3ydarouux HCMCI_IKI/Iﬁ SA3BIK, C — MHO>KECTBO BCEX CTYACHTOB Kypca. Ilo YCJIOBUIO 3aia4u: I’l(A) =32 ,

n(B ) =21, n(A NB ) =15, n (C ) =40. TpebyeTcs HaWTH YKCIO CTYAEHTOB Kypca, HE M3YUYalOIIUX HH

AHIJIMHACKOr0, HU HEMELIKOTO SI3bIKa.
1 cnoco6. 1) Halizem 4ucno 31eMeHTOB B 00bETMHEHUH JaHHBIX MHOXKECTB 4 U B. /Iy 3TOro Bocnoib3yemcs

bopmynoit: n(AUB)=n(A)+n(B)-n(ANB)=32+21-15=38.

2) Haifmem 9mcCIIO CTYIEHTOB Kypca, KOTOPBIC HE N3Y4alOT HU aHTIUHCKHA, HA HEMEITKHHA s3hIKU: 40 — 38 = 2.



2 cnocob.
1) M3o06pa3um maHHBIE MHOXECTBA IPH ITOMOINHM KPYroB Jiyiepa U
OTpENeTUM YHCIIO D3JEMEHTOB B KAXKIOM U3 HENEPECEKaIoNUXCs

A B
MTOJIMHO>KECTB.
2) Tak kak B TmepecedeHUH MHOXeCTB A u B comepxkwures 15
JJIEMEHTOB, TO CTYJICHTOB, M3YYAIONUX MO/IbKO aHTIUACKHN S3BIK, OyIeT
C

17 (32 — 15 = 17), a CTy[IcHTOB, HU3YYAIOIIUX MOIbKO HEeMEIKuid, - 6 (21 —

15 = 6). Torma n(AuB)=17+15+6:38, U, CIEeINOBATEIbHO, YHCIIO

CTYJEHTOB Kypca, KOTOpbl€ HE M3y4aloT HU aHIJIMHCKUN, HU HEMEUKHUH
s13b1KH, OyaeT 40 — 38 = 2.

Kombunamopuvte memoowt o0opadomku ungpopmayuu

Ipumep 5. CKOABKUMHU CIIOCOOAMU MOT'YT OBITH PACCTABIIEHBI IIATh CTYJIEHTOB Ha IATH OETOBBIX JTOPOKKAX?
Pewenue. Yucno ciocob0B paBHO YHCITY IIEPECTAHOBOK U3 5 anementoB. P, =5!=1-2-3-4.5=120.

Ilpumep 6. CKONBKUMH CIIOCOOAMH MOXHO BbIOpaTh: a) W3 15 CTyIEHTOB TpyHIBI: CTapoCTy, Hpodopra u
¢duzopra; 0) u3 10 npenogapareneii kapeapsl 4 B coctaB coBera dakyibrera?

Pewenue. B cirydae a) peusb uuet 00 ynopsa04eHHOM MHOKECTBE, TaK KaK U3 BRIOPAHHBIX 3-X CTYICHTOB €CTh
pa3HuIa, KOro KeM MOCTaBUTh: CTAPOCTOH, TPOPOPTOM UK (PU30PToM, B CiIydae 0) pedb, HAPOTUB, HIIET O
HEYNOPSIIOYCHHOM MHOXECTBE, UMEEM:

a) 4%=1514.13=2730; 6) C\ =

10/ 10/ _1-2-3-4-5-6-7-8-9-10_2

_ - =210.
41-(10—4)! 416! 1.2:3:-4.1.2.3-4.5-6

OCHOGHbLE NOHAMUA meopuu sepwlmnocmeﬁ

Ilpumep 7. B notepee Boimymeno 100 OunetoB. PaswirpeiBaercst Beurpeim B 50 000 pyOneit m necstsb
Bemurpeimieid mo 1 000 pyOGneit. Haiitm 3akoH pacmupenenceHus cilydalHOH BeMMIWHBI X — CTOMMOCTH
BO3MOXKHOT'O BBIMIBIIIA JUIS BlIaesblia OJJHOTO JIOTEpEeHOro ouiera.

Pewenue. Bosmoxubie smauenns X: X, =50000, x,=1, x;, =0. Beposraocrn >tux BO3MOXKHBIX

3HA4YCHUI: p1=0,01, p2=0,1, p3=1—(pl+p2)=0,89.

3akoH pacnpeacjaCHUs MoJIyunuM:

X 50 10 0
P 0,01 0,1 0,89

IMposepka: 0,01+0,1+0,89=1.

Ilpumep 8. HaliTm BepOATHOCTH COBMECTHOTO TIIOPAKCHUS IETH JBYMS OPYAMSMH, €CIH BEPOSTHOCTD
NOpakeHHs LeTN NIePBBIM opyaueM (coOwsitue 4) pasna 0,8, a BTopsiM (codbiTHEe B) — 0,6.
Pewenue. CoObitis A W B He3aBUCHMBIC, MOITOMY II0 TEOpPEME YMHOXCHHS, HCKOMas BEpOSTHOCTh

P(4B)=P(A4)P(B)=0,8-0,6=0,48.

Mamemamuueckue memoovl 00padbOmMKU CMAMUCMUYECKOU uHpopmayuu

Ilpumep 9. CTyneHTHI TPYMITBI CMOTJIHN MOATIHYThCS HA TypHUKE 7; 5; 8; 4; 9; 10; 14; 7; 11 pa3. Onpenenute

00BeM BBIOOPKH, €€ MOy, MEIMaHy U pa3Max.

Pewenue. O6beMOM BEIOOPKH HA3BIBACTCS YUCIO 0OBEKTOB 3TOM BhIOOpKH. OOBbeM TaHHOM BRIOOpKH 7 =9 .

— Mopoii Ha3BIBAIOT AIEMEHT, KOTOPBI UMEET HarOOJIBIIYIO YacTOTY, T.. BEIOOpOUYHAs MOJIa — 3TO Hauboee
BEPOSATHOE, Yallle BCEro BCTpeYarolleecs, 3HaueHHe B BhIOOpke. Uucio 7 BcTpedaeTcss B psAy JBa pasa,
OCTaJbHBIE YMCIIa TOJIBKO OJWH pa3, 3HAUUT, MOJIa PaBHA 7.

— Menuanoit 11, Ha3BIBAIOT 3JIEMEHT, KOTOPBIH JICIUT BAPUAIMOHHBIA P/l HA JIBC YaCTH, PaBHbIC M0 YUCITY

3JeMEHTOB. JIpyruMu cioBaMu, BHIOOpOYHAS MEIUaHa — 3TO CEPEJAMHA BapUAIMOHHOTO Psjia, 3HAYCHUE,
pacroiIoKeHHOe Ha OJTMHAKOBOM PACCTOSIHUH OT JIEBOW U ITPaBOW TPAHUIIBI BEIOOPKH.



BapuanuoHHBIM psIOM BEIOOPKH X, X,,...,X, Ha3bIBaeTCsA CIOCOO €€ 3aIliCH, TIPH KOTOPOM DIEMEHTHI
YIOPSAIOYMBAIOTCS 0 BEJIMYMHE, TO €CTh 3aMUCHIBAIOTCS B BO3PACTAIONIEM MOpsAAKE. BapralmoHHbINA psi:
4;5;7;7;8;9;10; 11; 14. m, =8.

Pa3sHOCTE MEXIy MaKCHMMAlbHBIM U MHHUMAJIGHBIM 3JIEMEHTAMU BBIOOPKH Xpay —
pasmaxoM BerOopku. R =14-4=10.

Xmin = R Ha3bIBaeTcs

Ilpumep 10. 3amaHo pacmupeneneHne 9acToT BEIOOpkH. HaliT 00heM BEIOOPKH.

X, 2 6 12

1

n 3 10 7

1

Pewenue.n=n,+n,+n, =3+10+7=20.

5.3. TunoBasi 1aGopaTopHasi padora
Hcnonvzosanue uncmpymenma IHNAKET AHAJIU3A

B nmakere Excel nomumo macrepa GyHKIUi nMeetcss Habop OoJiee MOIHBIX HHCTPYMEHTOB ISl PabOTHI €

HECKOJILKMMH BBIOOPKaMU U YTITyOJICHHOTO aHanM3a JaHHBIX, Ha3biBacMblll [lakeT aHa/m3a, KOTOPBIA MOXKET
OBITH UCIIOJIH30BAH JIJIS PEIICHUS 33124 CTATHCTHUCCKONH 00pabO0TKHM BRIOOPOYHBIX TAHHBIX.

s ycraHoBku nakeTa AnajamsaanHbIX B Excel 2000 caenaiite cienyroee:
- B MeHI0 CepBuc BoiOepute komanay Haacerpoiiku;
- B TIOSIBUBIIIEMCS CITUCKe ycTaHOBUTE (uaxkok [Makerananmu3a. B Excel 2007 Briragka AHAAW3 TaHHBIX

HaxXoAuTCsa B MCHIO I[aHHbIe Ha MMaHCJIN HMHCTPYMCHTOB.

3aHYCK HWHCTPYMCHTA OnucareabHasi CTAaTUCTHKA

e
OnMcaTensHan CTaTUCTHKA

e 3

OCYIIECTBIISICTCSL CIEAYIOUIECH MOCIEI0BATEILHOCTRIO JICHCTBUIMA:
Jannble=>AHanu3 AaHHBIX=>OnucartejabHas
cratuctuka=>0K.
B nosBuBmemcss AualoOroBOM OKHE WHCTPYMEHTa 3aJaroTcs
CJEAYIOIIUE TapaMEeTPHI.

ITone BxoaHoii MHTEpBaJ — BBOJUTCS CChUIKA HA IMAa30H
sYEeK, COHAEpXKAIlMX 3HAYCHUS aHAIM3UPyeMOoro npusHaka. B
KaueCTBE BXOJHOTO HWHTEpBajga MOXET OBITh YKa3aH IUara3oH,
KOTOPBI  COAEPXKUT  psiibl  3HAUYEHUM  Cpa3y  HECKOJIbKHUX
aHAIM3UPYEMbIX TPHU3HAKOB. B TakoM ciy4ae TMOKa3aTenn
OnucarejJbHON CTATHCTUKH OYIyT PACCUUTAHBI JIJISl KQXKIOTO Psijia
Y TIpEICTaBIICHBI B €IMHOW TabIHIlEe B BU/E OTAEIHHBIX CTOIOIIOB.

rBx0AHBIE AGHHEIE
EBix0AHOM MHTEpEaN:

T PYMNHPOEaHHE!

[~ MeTku B Nepeoi cTpoke

|| q‘]

@ no cTanfilam
' no cTpoKan

rTlapaMeT Ll BEIE0AS
" BplxoAHOH HHTEpEEN:

% HoBbii pafiosmA oncT:
" Hogan pabiouan kHAra
[~ Mrorosas cTaTHCTHES
[~ ¥poBeHE HaAE#HOCTH!

[ K-Blif HAMMEHBLIME:

[ K-Blif REMAONELME:

S
|—|]

I 95 o

K

OTHMEHA

CNpaeka |

i

1.

[epekmovatens ['pynnupoBaHue: Mo CTOJOLAM/CTPOKAM —

YCTAaHABIUBACTCS B MOJIOKECHUE MO CTOJ0LAM WU M0 CTPOKAM

B 3aBHCHUMOCTH OT TOTO, B KaKOM HAaIpaBICHUH pACIIOJIATalOTCsl aHAJM3MpPyEeMble NaHHBIE BO BXOJHOM
JIAATia30He - BEPTUKATBHOM (TI0 CTOJIOIAM) FITH TOPU30HTAITHHOM (ITO CTPOKaM).

Onaxxok MeTKH B NMepBOil CTPOKe - YCTAaHABIMBACTCS B AKTUBHOE COCTOSIHUE, €CIH TEepBas CTPOKa BO
BXOJHOM [JHana3oHe COJCP)KUT 3arojioBKH. EciM 3arojoBKHM OTCYTCTBYIOT, IMOJie HE aKTHBH3HpyeTca. B
3TOM city4ae OyAyT aBTOMaTHYECKH CO3/IaHbl CTAaHAAPTHBIE HA3BaHUA Ui JAHHBIX BBIXOIHOTO JHAITa30Ha.
ITone BbIxoaHoii MHTepBaJ - BBOAWTCA CCBhUIKA Ha SUYCHKY 3arojioBKa IIEPBOTO CTOJIOIA BBIXOTHOU
pe3yabTaTUBHOM Tabnuubl. Pasmep BRIXOJHOTO quana3oHa siueeK ONMpenenseTcsl aBToMaTniecku. B ciyuae
BO3MOJKHOTO HAJIOXKEHHS BRIXOAHOTO AMAalla30Ha Ha APYTHE JaHHBIe HA KpaHe TIOSBUTCS COOTBETCTBYIOIIEE
cooOIeHue.

Ilepexmrouatenn HoBbiii padoumii et 1 HoBas paldoyasi KHMra — yCTaHaBJIMBalOTCAd B aKTHUBHOE
MOJIOKEHUE TIPU HEOOXOAWMOCTH OTKPBITHS COOTBETCTBEHHO HOBOTO JIMCTA WJIM HOBOW KHHMTH. B HOBOM
JUCTE Pe3yNbTaThl aHAJM3a PACIONAraloTCsl HauWHas C s4eku Al, B HOBOW KHHIe - Ha NEPBOM JIUCTE,
HavnHas C sraeiiku Al.

Onaxok UToroBasi cTaTHCTHKA — YCTaHABIMBACTCS B aKTHBHOE COCTOSIHUE, €CIH JUIS JAHHBIX BXOJIHOTO
Iuara3oHa HEoOXOIWMO TIPOM3BECTH pacueT OCHOBHBIX IIOKa3aTesel, MEPEeYNCIEHHBIX B MakeTe
pEe3yNbTATHBHOM TAOHIIBEI Ha pHUC. 6.



7. ®naxoxk YpoBeHb HA/IeKHOCTH - YCTAHABIMBACTCS B AKTUBHOE COCTOSHHE, €CIIM B PE3YJIBTATUBHYIO
TabIUIy HEOOXOIUMO BKIIIOYHTH CTPOKY JAJISl OLIEHKW IMPEAeNIbHONW OMMOKH BBIOOPKH (Ai) C 3a/laHHOU

JIOBEPUTENbHON BEPOATHOCTHIO.

3HaueHUEe YpPOBHS HAACKHOCTH GbIPANCAEHICA 6 NPOUeHmax W 3aJaeTcs B IO0Je HampoTHB (Iaxka
YpoBeHb HAIEKHOCTH. YPOBEeHb HaJeXHOCTH 95,0% (YTO paBHOCHIBHO OBEPUTEIHEHOW BEPOSITHOCTH
P=0,95 vnu ke ypoBHIo 3HaunMocTH 0=0,05) puKcupyeTcs B 110je aBTOMATHYCCKU.

8. ®naxku K-teiii HamMenbmmnii 1 K-Tblii HamGobIIMIl - aKTUBU3HPYIOTCA, €CIU B PE3yJbTaTUBHYIO
TabJIHIly HEOOXOIUMO BKITFOUUTH CTPOKY COOTBETCTBEHHO sl K-TOro HauMeHbIero (HaunHasi ¢ MUHUMYyMa
Xmin) ¥ K-TOTO HaOOIBIIETO (HAYMHAS C MAKCUMYMA Xpay) 3HAUCHUH DJIEMEHTOB B BBIOOpKE. B aTOM Ccityuae
B TIOJIC, PACIOJIOKEHHOM HampOTHB Kaxkjoro (raxkka, BBogutcs uyucio k. [Ipu k=1 BbIXOmHBIC CTpPOKH
OyayT coaepKaTh COOTBETCTBEHHO Xpminh Xmax-

CrarucTryeckasi HHTeprpeTanys napametpoB OnucaTeabHoil CTATHCTHKH

[Mapametp uHCTpyMEHTA
OnucareabHast CTaTUCTUYECKUM ITOKA3aTEIh 00603Ha-ueHHE
CTATHCTHKA

Cpentiee Cpennsisi apudpMeTrieckas BeIMINHA PU3HAKA B BRIOOPKE, 3\(/_/
BBIYUCIICHHAS 110 HECTPYIITMPOBAHHBIM JTAHHBIM
Cpennsis onmbKa BRIOOPKH - CpEHEES KBAIPATUIECKOE OTKIOHCHUE

CranpaprtHas omuoka BEIGOPOUHOIT cpeiHeil X OT MaTeMaTHYECKOTO OKHIaHHUs My
TeHepaJIbHOM cpenHeil X

Mennana 3HaycHUE TPU3HAKA, TPUXOISIICECS HA CEPEINHY PAHKHPOBAHHOTO Me
psina BEIOOPOYHBIX JaHHBIX

Moxa 3Ha‘{eHI/If MPU3HAKA, IOBTOPSIOIICECS B BEIOOPKE C HANOOIBIICH Mo
4acTOTOM

CraapTHOE OTIIOHEHHE I'enepanbpHOE cpellHEee KBaIPaTHUECKOE OTKIIOHCHUE, OLICHEHHOE T10 .
BEIOOpKE N

Jlucrepcus BHIGOPKH I'enepanbHas aucnepcus, OIICHEHHAS M0 BEIOOpKE o 2N

Sxcrece Koaddpumment aKcuecczi, OIICHUBAOIIHI MO BHIOOPKE 3HAUCHUE Ek
JKCIlecca B TeHEPAIbHOW COBOKYITHOCTH N

ACHMMETpHIHOCTS Koaddumment ACHMMETpHH, OIICHUBAIOIIHIA ITO BHIOOPKE BETUIHHY ASN
ACHMMETPHH B T€HEPAITEHONW COBOKYITHOCTH

Murtepnain Pa3max Bapuaruu B BEIOOpKE R

MunnMym MuHIMaNpHOE 3HaYCHHE IPU3HAKA B BEIOOPKE Ximin

Maxcrmym MaxkcuManpHOE 3HaYeHHE IPHU3HAKa B BEIOOPKE Xomax

Cymma CyMMapHOe 3HaYCHHE DIIEMEHTOB BHIOOPKH Z X,

Cuer O0beM BBIOOPKH n

YpoBeHb HATIEKHOCTH [IpenensHas ommbOKa BEIOOPKH, OIICHEHHAS C 3aJJaHHBIM YPOBHEM A~

(95,0%) HAJE)KHOCTH X

— DBeluncneHHble 3HAa4YGHHS! BCEX BBIIICICPEUMCICHHBIX MOKa3aTesled MpPEACTaBISIOTCS B €OUHOU
pes3ynomamuenoii madauye Ha padoyem nucte Excel. [Ipu 5ToM mokazaTenn MOTYT pacCUUTHIBATHCS Cpa3y
JUII HECKOJIBKUX PSAAOB NAHHBIX B COOTBETCTBUM C 3aJaHHBIM BXOJHBIM [HANa30HOM s4eek. Tak, s
BXOJIHOTO JIMalia30Ha C ABYMsI PAJaMH JaHHBIX Pe3yabTaTHBHAS TaOJuIa OyaeT COCTOSTh U3 ABYX CTOJIOIOB
3HAa4YCHUI OMMCATENBHBIX TAPaMeTPOB

— B xagectBe 3HaueHuil napametpoB Cmandapmmoe omrxnonenue, /lucnepcus e6vioopku, IKcyecc,
Acummempuunocms Excel reHepupyeT OLEHKH COOTBETCTBYIOLIMX IapaMeTpOB Uil TeHepaibHOi
COBOKYIHOCTH, a HE JUIs BBIOOPKH.

— Ml npumeneHuss OnmcaTebHOM CTATHCTUKM IPEABAPUTENIBHOE PAHKUPOBAHUE MCXOIHBIX JTAHHBIX HE
TpeOyeTcs: pY BBIYMCICHUY [TOKa3aTelel paHKUPOBAHUE BBIIOIHAETCS aBTOMaTUIECKH.

— llosBnenue B siuetike Moaa uHaukaropa ommnoOku #H/JI ykaspiBaeT Ha TO, YTO B aHATM3UPYEMBIX JaHHBIX
HET OJMHAKOBBIX 3HAYCHHH MpH3HaKa. B 3ToM ciyuae B kadecTBe mMoabl Mo BBIOMpaeTcsi TO 3HaYCHUE
IPU3HAKa, KOTOPOE COOTBETCTBYET MAaKCUMAaJIbHOM OpAMHATE TEOPETUUECKONW KPUBOM paciipeeseHUs.

— MHWugukatop omubku #IAEJI/0! B suelike Jkcmece W/WiId ACMMMETPHYHOCTH O3HA4YaeT, 4YTO B
pe3yNbTaTUBHOM TaONMIEe CTaHIApTHOE OTKJIOHEHHE SIBJIAETCS HYJIEBBIM WM K€ 3aJaHHbIH BXOIHOU
JUana3oH JaHHBIX CONCPKHUT MEHEe 4-X 3JIeMEHTOB JJaHHBIX.




Ilpumep. IIposecmu cmamucmuyeckull AHAIU3 MEMOOOM ORUCAMENLHOU CIMAMUCTIUKU

IKCNEPUMEHMATLHBIX OAHHBIX 01 08YX 8bIOOPOK. cepust uzmepenuti 1 u cepus 2.

[ == T S = O <N R YR I Y

=l e | e
(7 (ST S T T PET NE S Y

A B C D E F G
1 49 CmonBeyl Cmoney2
1 31
1 49 CpenHes 50 CpegHes 50
1 51 CTaHgapTHan owmbra 49 CraHgapTHan ownbka 0,333333333
1 49 MenmaHa 1 MegmaHa 50
1 51 Mogna 1 Moaa 49
1 49 CTaHoapTHOE OTKAOHEeHKWe 154,9516053 CTaHAapTHOE OTHAOHEHME 1,054052553
1 21 Lucrnepcia epiBoprK 24010 Oucnepcua eoiBoprA 1,111113111
1 49 Jucueco 10 3ucuecc -2,571428571
491 21 ACHMMETRHUYHOCTD 3,16227766 ACUMMETOUYHOCTD 0
VIHTepean 490 MHTepean 2
IWIKMHKMY M 1 MuHMMY M 43
Makcumym 491 Makcumym 51
Cymma 500 Cymma 500
Cuer 10 Cyert 10
Hawnbonswmi(1) 451 Hawbonbwmi(l) 51
HaumeHswmri(1) 1 HammeHbLwMA(1) 43

YpoBeHs HanesHocT(95,0%)  110,8457008 YpoBeHs HadewHocTk({95,0%)  0,754052386

Hﬂnnnnnyanbﬂoe 3aJaHue

HpOBeCTI/I CTaTUCTUYECKHI aHaJIN3 METOAOM OIHCATEILHOU CTaTUCTUKHI OKCIICPUMCHTAJIbHBIX JaHHBIX

BBIOOPKH.
IMpeanocnennss mudpa MOPSIKOBOrO HOMEpa

o 0 1 2 3 4 5 6 7 8 9 0

2 0 -0,09 | 0,15 | 041 | 0,80 | 1,62 | 1,11 | 0,76 | -1,59 | 1,10 | 0,13 | 0,51
g 1 -0,75 | 1,37 | -098 | -0,40 | 0,11 | 0,75 | 1,63 | 1,30 | 0,50 | 0,80 | -1,90
%ﬁ 2 0,18 | -1,63 | -1,34 | 1,01 | 0,43 | -0,48 | 0,09 | -0,37 | 1,28 | 0,64 | 0,73
g 5 3 025 | -1,33 | 1,16 | 1,88 | -1,22 | 1,24 | 1,47 | 0,06 | 0,25 | 0,38 | -1,54
s & 4 0,51 | 045 10,79 | -0,08 | 1,77 | 1,22 | 047 | 0,16 | 0,23 | 2,37 | 0,54
= 2 5 0,53 | 0,61 | -1,14 | -1,00 | 0,56 | -0,12 | -0,70 | -0,44 | -0,15 | -0,06 | 1,27
;f = 6 -2,02 1 097 | -1,33 | 043 | 0,26 | 0,32 | -1,46 | -0,62 | -1,21 | 0,51 | 0,29
E 7 -043 | 0,40 | 1,24 | 0,34 | -0,12 | 0,03 | 1,18 | -1,36 | 0,31 | -0,12 | -1,52
o 8 098 | 0,16 | 1,23 | -1,42 | -0,54 | -0,28 | 0,92 | 0,47 | 0,07 | 0,65 | -2,42
S 9 0,62 | -0,29 | 0,60 | -0,57 | 0,75 | 0,54 | -0,40 | -0,53 | 0,87 | -0,29 | -1,05
= 0 1,31 | 0,38 | -0,18 | -043 | 2,12 | -0,06 | -0,51 | 0,28 | 0,12 | -0,53 | 0,00

Vrazanue: JIna monydeHUs WHIUBHIYATbHOTO BapUaHTA 3aJaHUS KKABIA CTYACHT JOJDKCH BBIUYCPKHYTH W3
TaONUIIBI CTPOKY, HOMEP KOTOPO# coBHamaer ¢ mocieaHell Nudpoi mopsIKoBOro HOMEpa, U cTolbOer, HoMep
KOTOPOTO COBIAJAET C TPEANIOCeIHEH TUPPOH TTOPSIKOBOrO HOMEpa

5.4. Bonipockl Kk 3a4eTy

1.

98]

Neow

MHoecTBa, MOIMHOXKECTBA, ONEpaIy HaJ HUMH: IepeceueHre MHOXECTB, 00beINHEHUE, BEIUNTAHHE,
JIOTIOJTHEHHUE JT0 MHOXKECTBA.

[Ipumepsl MHOKECTB: pallMOHATBHBIE, IEHCTBUTEIbHBIC, HPPALIMOHATBLHBIC YHCIIA.

BrickazbiBanus. [Ipeaukarsl.

Tabmurel  uctuaHOCTH.  OTpHIIaHHE
BBICKA3bIBAaHHSIMH.

3aKOHBI MaTeMaTHIECKOH JIOTHKH.
BrickaspiBanus ¢ kBaHTopaMu. Mx orpunanne. OTHOIIEHHE JIOTHYECKOTO CIIE0BAHUS M PABHOCHIBHOCTH.
[ToHsATHE CTOXACTHUYECKOTO OMBITA U CiiydaiiHOro coObITHs. Kiaccudukanus coOwituii. [lonHas rpymma
COOBITHH.

N3obpakeHre COOBITHIA.
CITy4aiHOTO COOBITHS.

IMPOCTBIX W  COCTAaBHBIX BBICKA3bIBaHUM. Onepaunn Hanq

Onepanun  Hag  coObITHAMH. KilacCHYECKOe OIpee/iCHHE BEPOSTHOCTH



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

CBoiicTBa BEPOSTHOCTH.

[IpumeneHrne KOMOWHATOPHUKH TP BBIYMCIICHIH BEPOSTHOCTEH.

OTHOCHUTEINIbHAS YaCTOTa CIIy4allHOTO COOBITHSI U e CBOMCTBAa. CTaTUCTHUYECKAS BEPOSTHOCTb.

Teopema cioxeHHS BEPOSITHOCTEH HECOBMECTHBIX COOBITUH, €€ CIICICTBUSL.

Hezasucumelie coObrTrsi. TeopemMa YMHOKEHHS BEPOSTHOCTEH HE3aBUCUMBIX COOBITHI, €€ CIICICTBUS.
3aBUCHUMEBIC COOBITHS. Y CIIOBHASI BEPOSATHOCTD. TeopeMa YMHOKECHHUS BEPOSTHOCTEH 3aBUCUMBIX COOBITHIA.
Teopema clI0XKeHHS BEPOSITHOCTESH COBMECTHBIX COOBITHIA U €€ CIICICTBUSI.

®opmyia noaHo# BeposTHOCTH. BepostHoctu rumnotes. @opmyinsl baiieca.

TToBTOpHBIEC HE3aBUCUMBIE UcTIbITaHUA. Popmyiibl bepuymu u Ilyaccona.

I'enepanbHas U BBIOOPOYHAS COBOKYITHOCTH. BUIbI BRIOOPOK.

CrocoOwsl  orOopa. Bapuanmonssrii psa. CraTucThdeckoe pacrpefiesieHne BbIOOPKH. (OCHOBHBIC
XapaKTePUCTUKH BapHAIIMOHHOTO PA/A.

Bri6opounas ynkius pacnpenenenus. [IoMUTroHbl 1 THCTOTPaMMEL.

OCHOBHBIE CTATUCTUYCCKUE OLICHKU BapUAIMOHHOIO Psija.



