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2. IlepevyeHb KOMIETEHIIHIA

— YK-1: CnocobeH OCymecTBIATh TOWUCK, KPUTHUECKWH aHaIW3 W CHUHTE3 HWH()OpPMAaluW, MPUMEHSATH
CHCTEMHBII OIXOA AJIsl peIICHHs NOCTaBJICHHbIX 3a/1a4




3. Kpurtepum u noka3arteju OlleHUBAHUSI KOMIIETEHIIMIi HA PAa3IMYHBIX 3Tanax ux (popMupoBanus

Jrtan ¢popMUpPOBaHUS

Kpurtepun u nokazareiu oueHUBAHUA KOMIETEeHUM

DopMbl KOHTPOJISA

Dopmupyemas
KOMIEeTeHInH (pa3/elisbl, copMUpPOBaAHHOCTH
KOMIIeTeHI U 3HaTh: Ymersn: Baapers: .
TeMbI AMCIHILIMHBI) KOMIeTeH it
[MonsTns MaTeMaTHIecKoi OCHOBHBIE MTOHATHS U JIOTUYECKH MBICIHTH U
0a30BBIMU 3HAHUSMH U AynutopHas
MOJIENIM U MAaTeMaTHIECKOTO YK-1 YTBEP>KACHUS, BXOSIIUE B OTIEpPUPOBATH C
METOJaM{ MaTeMaTHKN | KOHTpOJIbHAs paboTta
MOJICIIMPOBAHHUS coJiep)kKaHue JUCUUIUIMHBI | aOCTpakTHBIMH 00BEKTaMHU
Hcnone3oBanue
MaTeMaTHYeCKOTO S3bIKA JUIS VK-1
3amucy U 00paboTKu
uHpOpMAIH OCHOBaMH
pemIaTts 3a1a4u 1o (bopmanuzanuu
TeopeTnko-MHOKECTBEHHBIE paszernaM Kypca, UHPOPMAITUH U3
OCHOBBI MATEMaTHUYECKOMI YK-1 IIPUMEHSATh COOTBETCTBYIOLLEH
00paboTku HHOpMAUN OCHOBHBIC TTOHATHS U TEOPETUYECKUI MaTepual, npeaMeTHON AyauropHas
YTBEPKACHUSA, BXOAIINE B | HCIOJB3Ys ONpeeNIeHus, (mpodeccroHaTbEHOM) KOHT ZJILHaE aGoTa
coJiep)KaHue TUCHUIUIMHBI, | TPOBOAWTH HCCIEAOBAHHA, | 00JacTH B BUAE CXEM, p P ’
KombunraTopHBIE METOTBI HHAUBUNya]IHOC
VK-1 METOZBI pelieHHs 3a1a4, CBSI3aHHBIC C OCHOBHBIMHU JIrarpamm, TpaguKos, TOMAIIIHEE 3a/AHHE
0bpadoTku HHpopmarun METO/Ibl MATEMaTHIECKOTO MOHATUSMU; TaOJINI; OCHOBHBIMH ’
naboparopHas paboTa
MOZETHPOBAHUS CTPOUTH MaTeMaTHYECKHe MeToaMu
o MOJIEI 3a]1a4, IPUBOJANTH CTaTUCTUYECKOH
CHOBHBIC HOHATHA TCOpHH VK-1 YX K HEOOXOIMMOMY BHU]TY, 00paboTKu
BepoATHOCTCH ynoOoHOMY /11 00paboTKH SKCIIEPUMEHTAITBHBIX
JTAHHBIX
MaremaTinyeckue MeTO Ibl
00paboTKN CTATHCTUYECKOM VK-1

uHpOpMAITUN

IIIkana oueHUBaHUA B paMKax 0aJUIbHO-PEeHTHHIOBOI CHCTEMBI:
«HEYJOBJIETBOPUTEILHO» — 60 OaIOB 1 MEHee; «yIOBIETBOPUTENILHO» — 61-80 OanmnoB; «xopomo» — 81-90 6amnoB; «omimuno» — 91-100 G6amios




4. Kputepuu M IIKAJIbI OLleHUBAHUS

1. KonTpoabHas pagora

banast KpuTtepuu oneHuBanus

9-10 KOHTPOJIbHAsA pa60Ta BBITIOJIHEHA MTOJIHOCTBIO, B PCHICHUHU HET MAaTECMATUYCCKUX OIIMOOK
(BO3MO)KHa OJHa HCTOYHOCTH, OIIMCKA, HC ABJIAOIIAACA CICACTBUCM HCIIOHUMaHUA MaTepMana)

KOHTpOJIbHAsl pa00Ta BBIIOJIHEHA MTOJHOCTHIO, HO 00OCHOBAHUS LIIArOB PEILICHUS
6-8 HEJIOCTaTOYHBI, AOIYIIEHa OIHA Herpy0as ommoOKa Wi ABa-TPH HEO0YeTa B BBIKJIAIKAX HIIH
rpaduKax, €Ccy 3TH BUABI pabOTHI HE SBILUINCH CIICIMAIBHBIM 00BEKTOM IPOBEPKH

CTYICHT JOMYCTHI OoJiee OHOM rpyOoi oKy Miu OoJiee IBYX-TpeX HEJOYETOB B

4-5 BEIKJIaZIKaX ¥ rpa)ukax, HO CTYACHT BIIaJieeT 00I3aTeIbHPIMA YMEHUSMH IO TIPOBEPSIEMOM
TeMe.
0-3 CTYJCHT NIOKa3aJl OJIHOE OTCYTCTBHE 00s3aTeIbHBIX 3HAHHUI U YMEHHMII 110 IpoBepsieMoil Teme
IIpumeyanmue:

N

K rpyObIM ommOKaM OTHOCSTCS HE3HAHHE CTYACHTOM (OPMYJ, MPaBWI, OCHOBHBIX CBOHCTB, TEOPEM H
HEYMEHHUE WX MPUMEHSITh, HE3HAHHE MPUEMOB PEIICHUS 3a]1ad, a TaK)KE BBIYUCIIUTEIILHBIC OIITMOKH, €CIH
OHM HE SIBISIOTCST OITUCKOM.

K nerpyOpIM ommOKaM OTHOCSTCS BBIYUCIUTENHHBIC OMIMOKW, €CIM OHHM SIBISIOTCS OIMHMCKOH, MOTEpS
pelIeHus] YpaBHEHUS WM COXPAaHEHHUE B OTBETE IOCTOPOHHETO KOPHSL.

K mnemouetam OTHOCSTCS HEpalMOHATBHOE pEIICHHUE, OMHCKU, HEIOCTATOYHOCTh WA OTCYTCTBHUE
MOSICHEHUH, 000CHOBAaHUH B PEIICHUN 3a[aHUS.

. MapuBuayaibHoe nomamHee 3aganue (M/3)

banabl XapaKTepnchca HMHIAUBUAYAJIBHOI'0 TOMAIIITHET0 3aJaHUSA

YpoBeHb pacueTHO-TpadhUIeCKO paboThl OTBEUACT BCEM TPEOOBAHUAM, MIPEIBSIBIACMBIM K
BhImosiHeHuI0 /3, TeopeTryeckoe cofepikanue pasaeina AUCIUILTUHB « OCHOBBI MaTEMaTHYECKOM

4 00paboTku HH(DOPMAIUI OCBOCHO MOJIHOCTHIO, HCOOXOIUMBIC MPAKTUICCKUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepUaioM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOrpaMMoil o0yuenus 3ananus 1MJ[3
BBINOJIHEHBI 0€3 3aMeYaHuil.

YpoBeHb pacueTHO-rpaduuecKoit paboThl OTBEUACT BCEM TPEOOBAHUSIM, IPEABABISICMBIM K
BhImotHeHHI0 UJ13, TeopeTryeckoe comepikaHue pas3iena JUCIUILIHHB «OCHOBBI MaTeMaTHIeCKOM

3 00paboTku MH(POPMAITHI OCBOCHO MOIHOCTHIO, IPH TOM HEKOTOPHIE PAKTHUECKUE HABBIKH PabOTHI C
OCBOCHHBIM MaTepHalioM C(OPMHUPOBAHBI HEJOCTATOYHO, HO BCE MPEIYCMOTPEHHBIE IIPOTPaMMOIt
o0Oyuenns 3aganns /13 BEIONHEHBI, HEKOTOPBIE M3 HUX COAEPIKAT HErpyOBIe OIIHOKH.

YpoBeHb pacyeTHO-rpapuIecKoil paboThl He 0OTBeYaeT OONIBIIMHCTBY TPEOOBAHHUHN, IPESIBABISICMBIM K
BhITIONTHEHHIO /13, TeopeTndeckoe coiepaHne paszena JUCHUILTHHBL «OCHOBBI MAaTeMaTHYECKOM

2 00paboTkn MH(POPMAITHN» OCBOEHO YaCTHYHO, HEKOTOPHIE NPAaKTHIECKHE HAaBBIKM PabOTHI HE
c(OpMHUPOBaHBI, OT/IEIIbHBIE TIPEYCMOTPEHHBIE IPOrpaMMoii 00yuenus 3ananust /I3 BeInonHeHbI ¢
rpyObIMHU OIINOKaMHU.

Yposens BeimonHeHns /13 mokaspIBaeT, 4TO TEOPETUUECKOE COAEpKaHHue pasfiesia TUCIUTUINHBI
«OCHOBBI MaTeMaTH4YECKOH 00pabOTKK HH(POPMAIMN» HE OCBOEHO, HEOOXOIMMBbIE IIPAKTUYECKHE

0 HaBBIKK pabOTHI He CHOPMHUPOBAHBI, BCE BBIMIOJIHEHHbIE 3a1anus /I3 comepkar rpyobie OImoKy,
JIOTIOJTHUTENbHAs CAMOCTOSITeNIbHAS paboTa HaJl MaTepHaioM He PUBEIET K KaKOMY-JTHO0 3HAYMOMY
MOBBIIICHUIO KaYECTBA BBIMOJHECHUS 3a1annii 1MJ13.

TpeOoBanus, npeabsiBJsieMble K BbINOJHeHUI0 11/13:

N/13 nomxHo 6a3upoBaThCs HA 3HAHUSAX TEOPETHUSCKUX U METOJIMIECKUAX BOIPOCAX TUCITUTUINHBI « OCHOBBI
MaTeMaTudeckoi 00padoTku mHpopManum». PaboTa momKHA COMEPKATh AIEMEHTH TBOPUYECTBA, HOBU3HEI,
HarpagJieHHbIe Ha 3¢ deKTHBHOE penieHue 3anannii 1/13;

W3 momkHO OTpa3uTh MIIYOMHY TEOPETHYECKOW MOJTOTOBKH CTYACHTA, NMOHUMaHUE KOHTPOIUPYEMOTO
ydeOHoro marepuana mo jaucuuiuimHe «OCHOBBI MaTeMaTW4ecKold o0paboTKku HHGOpMAIUWy. yMEHHE
CBSI3BIBATh TEOPETUUYECCKHUE MOJIOKECHUS C UX MPAKTHYECKUM IMPUMEHEHHEM, CIOCOOHOCTh CaMOCTOSTEIIEHO
(hopMUpPOBaTH 1 00OCHOBBIBATH COOCTBEHHBIE BBIBO/IbI, IOTHYECKH W TPAMOTHO M3J1araTth CBOU MBICIH;

B UJI3 He mormyckaeTcs mepenuchiBaHie yUeOHUKOB, yYeOHBIX TOCOOUI U IPYTHX UCTOYHUKOB;

Crygent — aBTop M/I3 momHOCTBIO OTBEYAET 3a MPEIJIOKEHHBIC PELICHUs 33JaHUH U MPAaBUIBHOCTh BCEX
JIAaHHBIX, TpUBeACHHBIX B 1/]3;

W3 nomxHO OBITH CIaHa B HA3HAYCHHBINM PYKOBOJIUTEIIEM CPOK.




3. JlaGopaTopHas paGoTa

Banasl XapakTepHCTHKA MHAMBHAYAJIbHOI0 JTOMALIHET0 3aaHUs
[TonyueHHbIe paHee 3HAHUS AJIS NIPOBEACHUS aHAIN3a, OMbBITA, SKCICPHMEHTA M BBIIOIHCHUS
3 MOCJIEAYIONINX PAacueToOB, a TAaKKE COCTABJICHHWSA BBIBOJOB C(HOPMHUPOBAHBI HEJOCTATOUHO.

JlabopaTopHast paboTa BEIIIOJIHEHA 06€3 3aMeUaHni.

[TomyueHHBIC paHee 3HAHWA AT NPOBEACHUS aHAIM3a, ONbITA, SKCIIEPUMEHTA U BBINOIHCHUS
2 MOCJIEAYIONINX PAacdeToB, a TAKXKE COCTABICHUS BHIBOAOB copmupoBansl. JlabopaTtopHas
paboTa BBIIOJIHEHA TTOJHOCTBIO, C HEOOJIBIINMH 3aMEYaHHSIMH.

VYpoBeHb BBINOJNHEHHSI JabOpaTOpHOW pabOTBl HE OTBeYaeT OOJBLIMHCTBY TpeOOBaHUM,
1 TEOPETHYECKOEe COJepKaHue pasfena IUCLHUILINHBI OCBOCHO YaCTHYHO, HEKOTOpbIE
NpaKTHYEeCKUE HABBIKK paboThl He c(hOPMHUPOBAHBI.

ypOBeHI) BBITIOJIHCHUS na6opaTopH0171 pa6OTLI, YTO TCEOPETUYECCKOE COJACPIKAHUE pasaciia
JUCHUIIINHEBI, HeOGXOZLI/IMLIG MPAKTUICCKUEC HABBIKH HC C(i)OpMPIpOBaHBI.

5. TunoBble KOHTPOJbHbIE 3aJaHUSI M MeTOAUYECKHE MAaTepHaJbl, OINpeesiioNUe TNPoUeaypbl
OLleHMBAHMS 3HAHWH, YMEHHUH, HABBIKOB M (WJH) ONbITA JeATEJbHOCTH, XapPAKTEPHU3YIOIIUX JTAMNbI
¢opMupoBaHuUs KOMIIETEHIIUII B MpoLiecce OCBOEHUsI 00Pa30BATEIbHON MPOrPaMMBbl.

5.1. TunoBasi KOHTPOJIbHAsI padoTa

1. CocTaBuTh TaOIUIY HICTHHHOCTH TSI BHICKA3bIBAHMS: (A =B ) P (B = A) )

2. YcTaHOBUTE, HaXOAATCS JU B OTHOLIECHUM JIOTMYECKOTO CIENOBaHMs mpeluiokeHuss A u B, ecnu: a) A —
«Yucno x — yetHoey, B — «uncio x kpaTHo 7»; 6) A — «B uetpipexyronsarke ABCD nuaronanu paBHbD», B
— «HetpipexyroibHUK ABCD — npsiMOyrOJbHUK.

3. 3amaHbl MHOXKECTBA A={2,3,4} u B={1,4}.Ha17m/1 AxB, AUB, AnB, A\B, B\A.

4. U3 100 dgenoBek aHTIWUHCKWHN SI3BIK M3ydaroT 28, Hemenkuil — 30, ¢paHmysckuii — 42, aHTTUHCKUN H
HEMEIKUH 8, aHTMiicKui U PpaHiry3ckuii — 10, HeMenkuid U GppaHIry3ckuii — 5. Bee Tpu sS3bIKa H3y4aroT TPU
ctyneHTa. CKONBKO CTYJIEHTOB M3y4yaeT TOJbKO OAMH s3bIK? CKOJBKO CTYJEHTOB HE M3y4daeT HU OJHOTO
SI3BIKA?

5. CkombKo MOXHO COCTaBUTH MATU3HAYHBIX YMCel U3 uncen 1, 2, 3, 4, 5, ecnu kaxaas nudpa BXOTUT B 3aIHCh
YHUCIIa TOJIBKO OJUH pa3?

6. CKOJBKMMH CIIOCOOAMH MOXHO BbIOPAaTh TPOUX CTYJCHTOB Ha KOH(EPEHIMIO M3 TPYIIbI, coaepxariei 10
CTYZIEHTOB?

7. B pe3ynbTare HEKOTOPOTO IKCIIEPUMEHTA MOTyUeH CTATUCTHUECKUHN PAI:

Xi 1 3 4 5 6
pi 0,2 ? 0,2 0,1 0,1

Haiitu 3HaueHHe BEPOSITHOCTH TpH X = 3

8. HaiiTu BEepOSITHOCTB TOTO, YTO CTY/ACHT CHIACT DK3aMEH Ha «OTIUYHOY», €CIIA OMIIET CONEPIKHUT J[Ba BOMPOCA U
BEPOSITHOCTB TOT'O, YTO CTYJCHT 3HAET OTBET Ha nepsblid Bonpoc 0,8, a Ha Bropoi — 0,7.

9. Ha BhbINOJIHEHHE JOMAIITHETO 3aJjaHusl [0 MaTeMaTHKe CTyJeHThI 3aTpatwu 25; 30; 15; 50; 35; 45; 30; 50;
65; 45; 50; 60 munyT. Halinure: a) 00beM JaHHOW BHIOOPKH, 0) MOy, B) MEJIHaHy, T) pa3Max.

10.HaiiTi Moy M pa3Max cTaTHCTHYECKOTO psaa

X 2 5 7 10
n 16 12 8 14

5.2. TunoBoe HHAMBHUAYAJILHOE JOMAIIIHEe 3a/IaHHe
Hcnonvzoseanue mamemamuueckozo A3b1Ka 0714 3anUCU U 00padomku ungopmayuu:

Ipumep 1. CoctaBuTh TaOIUILy HCTHHHOCTH JUTs BbicKasbiBanus: AA B < AV A.
Pewenue. Tabnuily HCTHHHOCTH COCTABIISIFOT, pa30MBasi CIIOKHOE BHICKA3bIBaAHHE HA OOJIee MPOCThIC U
N00AaBJIsAst BCIIOMOTATEIbHbBIE CTOJIOIBI CO 3HAYEHUSIMH HCTHHHOCTH 3THX COCTAaBJISIONIMX. BrIickaspiBaHne

2
COZIEPIKAT JIBE TIPOCTHIE KOMIIOHEHTHI 4 U B, I03TOMY TabJMIla HCTUHHOCTH OyaeT coaepxkars 2° =4
CTpOK.

A B A B AAB| AAB| Av
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Ilpumep 2. Jlausr BbickasbiBanms A — «TemmepaTypa KHIEHHS BOXBI TIPH HOPMATBHOM aTMOC(HEpPHOM
nasirennn 100°C», B — «B mapre 30 xmeit». Onpenenute uctuHHOCT A U B, a Takke chopmynupyiite u
onpenenute 3Hauenus ucruanoctr BeickassBannii AV B, AAB,A=B, B= A ,B< A.

Pewenue. OueBuano, uto A — uctunno, B — noxno.

—  Jmssionkmms AV B — «Temneparypa xunenns Bozs! npu HopMamsHoM atMocheproM gasnermu 100°C,
i B Mapte 30 qHEi — HCTHHHO.

—  Koustoukmus AA B — «Temmneparypa KUmeHHs BOJBI IpU HOpMaibHOM aTMocheprom nasiennu 100°C,
u B Mapte 30 qHEeiD» — JI0KHO.

— Wvmmkamms A= B — «Ecm TeMIIepaTypa KUIEHUsS BOJbI TIPH HOPMAaIbHOM aTMOC(HEpPHOM JaBICHUU
100°C, to B MapTte 30 ngHEN» — JIOKHO.

— Wmmmxamms B = A — «Eciu B mapre 30 mmeif, To Temmeparypa KHIEHHS BOIBI IIPH HOPMATbHOM
atmoceproM maBneHun 100°Cy» — UCTHHHO.

— DOKBUBaJCHIUS (PaBHOCHJIBHOCTB) B A - B mapte 30 naHEH TorJa W TONBKO TOrnAa, KOrna
TeMIieparypa KUIEHUs BOJABI TPpU HOpMaibHOM aTMocheproM nasieHun 100°Cy — oxkHO.

Teopemuxo—muoofcecmsennbte OCHOBbL MAmMeMamuuecKkoil 06pa60ml<u umﬁopmauuu

Ilpumep 3. 3ajaHbl MHOXECTBA A={1,2,4,5,k,|}, B:{2,3,4,5,I,m}. Haitmure: AU B,
AnB,A\B,B\AJ AU BNI B\G T\A.

Pewenue. Viconb3ys ONpeieieH s onepalyii Hal MHOKECTBAMH, HAMIeM:
- 06benHenne MEOkects AU B = {1,2,3,4,5, K, I, m};

- nepeceuenue muoxkects A M B = {2,4,5, |};

- pasnocts MuONKectB A\ B = {1, k};

- pasroctsh MHOXKecTB B \ A= {3, m}.

HyCTLIM @ HAa3bIBAKOT MHO>KCCTBO, HC COJACpKAIICC HU OAHOIO 00BEKTA. HaﬁHeM OCTaBIIHECA YCThIPC
COBOKYITHOCTH:

AUD=A={245kI};BND=0;, B\@T=B={23451,m}; T\ A=0.

Ilpumep 4. 13 40 cryaeHToB Kypca 32 U3ydaroT aHTIUHCKUN S3BIK, 21 HEMEIKHid S3bIK, a 15 — aHrauiickuil u
HeMeUKHUH s3bIKU. CKOJIBKO CTYJEHTOB Kypca HE U3Y4aeT HU aHTJIMUCKUI, HU HEMELKUH SI3bIKu?
Pewenue. IlycTh A — MHOXXECTBO CTYACHTOB Kypca, U3y4aIOIUX aHITTMUCKUM SI3bIK, B — MHOXECTBO CTYJIEHTOB

Kypca, H3yYarolinX HEMELKHUH 36K, C — MHOKECTBO BCEX CTYJIEHTOB Kypca. [1o yciioBuio 3a1a4u: n(A) =32,

n (B ) =21, n ( ANB ) =15, n (C ) =40. Tpebyercs HaliTH YUCIO CTYACHTOB Kypca, HE W3YYalOIUX HU

AHTIUHCKOT0, HU HEMEIIKOTO S3BIKA.
1 cnocob. 1) Halinem 4uciio 31eMEHTOB B O0OhCIMHEHUH JaHHBIX MHOXECTB A u B. {5 3TOTO BOCTIONMB3yEeMCS

dopmyioit: n(Au B):n(A)+n(B)—n(AmB):32+21—15=38.

2) Haiijiem 4ncIiio CTYyJIEHTOB Kypca, KOTOPbIE HE M3YYalOT HU aHTJIMHCKUMA, HI HeMelku si3biku: 40 — 38 = 2.



2 cnocob.
1) U300pasuM JaHHbIE MHOYKECTBA IIPH ITOMOIIH KPYroB OJitmepa u
ONpEACTUM YHCIIO 3JCMEHTOB B KAXKIOM M3 HENCPECEKAIONUXCS

A B
MTOJAMHOKECTB.
2) Tak kak B TmepecedeHMrn MHOKeCTB A u B comepxwurcs 15
AJIEMEHTOB, TO CTYACHTOB, U3yYaIOIUX MOJbKO AHTIIMACKHNA S3BIK, OymeT
C

17 (32 — 15 = 17), a cTyIeHTOB, U3YYAIONINX MOIbKO HEMEUKHH, - 6 (21 —

15 = 6). Torna n(Au B) =17+15+6 =38, u, ciaenoBaresbHO, YUCIO

CTYZIEHTOB Kypca, KOTOpbIE HE M3y4YarOT HU AHIJIUHCKHNA, HU HEMELKHUI
A3bIKH, Oyaer 40 — 38 = 2.

Komounamopnvie memoowt oopadomku ungpopmayuu

Ipumep 5. CKONBKMMH CIOCOOaMH MOT'YT OBITh PACCTaBJIEHbI IIATh CTYEHTOB Ha MATH GETOBBIX JOPOKKAX?
Pewienue. Yucio crioco00B paBHO YHCITY EPECTaHOBOK U3 5 amementos. P, =5!=1.2-3-4.5=120.

Ilpumep 6. CKONBKUMH CIOCO0aMH MOXHO BBIOpaTh: a) W3 15 CTYAEGHTOB TpYIBI: CTapocTy, npodopra u
¢uzopra; 0) m3 10 mpemoxaBareneit kadenpsl 4 B coctaB coBeTa GakynpTeTa?

Pewenue. B ciydae a) peub uaeT 00 yrnopsAg0YeHHOM MHOXECTBE, TaK KaK U3 BRIOPAHHBIX 3-X CTYJICHTOB €CTh
pasHMILIa, KOro KeM MOCTaBHUTh: CTAPOCTOM, mpodoprom win ¢huzoprom, B ciiydae 0) pedb, HATPOTHB, HIIET O
HEYNOPSIIOYCHHOM MHOXECTBE, UMEEM:

| | .2.3.4.5.6-7-8-9.
4 A —15.14.13-2730: ©)C: 10! 10! _1-2-3-4-5.6-7-8-9-10 _,

- - - =210.
41.(10-4)! 416! 1.2.3-4.1.2.3-4.5.6

OcHoéHble NOHAMUA meopuu sepo;lmnocmeﬁ

Ilpumep 7. B norepee Bwimymeno 100 OuneroB. PaseirpeiBaercss Bbmmrpeim B 50 000 pyOreir u aecars
Bemrpeimeir mo 1 000 pyOneit. Haittm 3akoH pacmpeneneHusl CIy4allHOW BeIWYWHBI X — CTOMMOCTH
BO3MOXKHOT'O BBIMIPBIIIA JUIS BIIAAEIbLA OJHOTO JIOTEPEHHOro Ouiera.

Pewenue. Bo3MmoxxkHbple 3HaueHus X. )(1 =50 000, X2 =1, X3 =0. BeposiTHOCTH 3THX BO3MOXKHBIX

snavennit: P, =0,01, p,=0,1, p3=1—(p1+ p2)=0,89.

3aKoH pacrpeaeeHUs MOTyIrM:

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

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

Ilpumep 8. HailTu BepOATHOCTH COBMECTHOTO IIOPKEHMS WEIH JBYMS OPYAUSIMH, €CIH BEPOSTHOCTH
NOpaKEeHHs 1IeJIH TIepBbIM opyaueM (coobitue 4) paBHa 0,8, a BTopsiM (coObiTHE B) — 0,6.
Pewenue. Cobbituss A w B He3aBUCHUMBIE, NO3TOMY IO TEOpPEME YMHOXEHHUS, HCKOMas BEpPOSTHOCTD

P(AB)=P(A)P(B)=0,8-0,6=0,48.

Mamemamuueckue memoovl 00padoOmMKu CMAMUCMUYECKOU UHPOpMayuu

Ilpumep 9. CTyneHTHI TPYIIIBI CMOIIIM NOATSHYTHCSA Ha TypHUKE 7; 5; 8; 4; 9; 10; 14; 7; 11 pa3. Onpenenute

00beM BBIOOPKH, €€ MOJy, MEJTHaHy U pa3Max.

Pewenue. OGbeMOM BBIOOPKH HA3bIBACTCS YHUCIO OOBEKTOB 3TOU BHIOOPKH. OObeM aHHOM BBIOOpKH N =9 .

— Mooit Ha3BIBAIOT DJIEMEHT, KOTOPBIA UMEET HAaHOOJIBIITYIO YacTOTY, T.€. BRIOOPOYHAs MOJla — 3TO HauboJjee
BEPOSTHOE, Yallle BCErO BCTpevaroleecs, 3HaueHne B BhIOOpKe. Uucno 7 BcTpewaercs B psiy JBa pasa,
OCTaJIbHBIE YUCIIa TOJIBKO OJIUH pa3, 3HAYUT, MOJIa paBHa 7.

- Me}.‘[HaHOﬁ me Ha3bIBAIOT 3JICMCHT, KOTOpBIﬁ JCIIUT BapI/IaLII/IOHHBIf/i pdaAa Ha ABC 4YaCTHU, PABHBIC 11O YHUCITY

3JICMCHTOB. ﬂpyrI/IMI/I CJIOBaAMH, BBI60pO‘IHaiI MC€MaHa — 3TO CEpEAVHA BapUAllMUOHHOI'O psAdad, 3HAYCHHC,
PacCIiojIoOKCHHOC Ha OAMHAKOBOM PACCTOAHUU OT JICBOH 1 npaBoﬁ T'paHUIbL BLI60pKI/I.



Bapunanuonnbim psaoM BeiOOpKH X, X, ..., X Ha3bIBAETCA CIOCOO €€ 3alUCH, IPU KOTOPOM JJIEMEHTBI
YHOOPSAIOYUBAIOTCS IO BEIMYMHE, TO €CTh 3alIMCHIBAIOTCS B BO3pACTAIONIEM MOpsiaAKe. BapuanuoHHbId ps:
4,5,7;7;8;9; 10; 11; 14. m, =8.

PasHOCTP MEXIy MaKCHMalbHBIM M MHHAMAJIBHBIM DIIEMEHTAMH BBIOOPKH Xmax —
pasmaxom Beibopkn. R=14—-4=10.

Xmin = R Ha3wpIBaeTcs

Ilpumep 10. 3agaHo pacmupeneeHne 4acToT BEIOOpKkH. HaliTn 00heM BEIOOPKH.

X: 2 6 12

n. 3 10 7

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

5.3. TunoBasi 1aGoparopHasi paboTa
Hcnonvzosanue uncmpymenma IHNAKET AHAJIH3A

B nakere Excel momumo mactepa GyHkimii umeercst Habop 6osiee MOIIHBIX HHCTPYMEHTOB ISl paOOThI €

HECKOJIBbKMMH BBHIOOpKaMH M yriTyOJeHHOTO aHaIM3a JaHHBIX, HasbiBaeMblil [lakeT anaiam3a, KOTOPBIH MOXKET
OBITH MCIIONB30BAH JJIS PEIICHHS 33/]a4 CTATHCTUYECKOH 00padOTKH BEIOOPOYHBIX JaHHBIX.

Jns yeraHoBKH Taketa AHaju3aanubix B Excel 2000 caenaiite crnemyroriee:
- B MeHto CepBuc BoiOepute komanny Haacerpoiiku;
- B MOSIBMBIIEMCS CITUCKe ycTaHoBuTe (uakok Iaxerananausa. B Excel 2007 Bkiaska AHANU3 JaHHBIX

HaXoauTCsa B MCHIO )_IaHHbIe Ha IMmaHeJIM UHCTPYMEHTOB.

3amyck  uwHCTpyMeHTa OmnucaTeabHash  CTATHUCTHKA

==,
OnNKMCaTenbHanA CTaTHCTHIKA

2

OCYIIECTBIISICTCSL  CIEAYIONIEH IOCIE0BATEIbHOCTRIO JCHCTBUIA:
Jlannble=>AHa/u3 JaaHHbIX=>OnucaTtejbHasi
cratuctuka=>0K.
B nmosBHBmIEMCS IHaTOTOBOM OKHE HMHCTPYMEHTa
CJIeAyIOIIHE TTapaMEeTPHI.

[Tone BxogHol nHTEpBAJ — BBOJUTCS CChUIKA HAa AMANA30H
SUEEK, COJIEPXKAIUX 3HAYCHUS aHaJU3UpPyeMoro mpu3Haka. B
KaueCTBe BXOJHOI'O HWHTEpBajia MOXET ObITh yKa3aH Juana3oH,
KOTOPBIA  COACPKHUT  DPSIbl  3HAYEHHWH Cpa3y  HECKOJIBKUX
aHAM3WPYEeMbIX TPHU3HAKOB. B TakoM ciydae IMOKa3aTeln
OnucaTejJbHOW CTATHCTMKH OYJYT pacCuMTaHbl IS KaXKIOro
psiga W TpeACTaBIeHbl B €IWHOW TaONMIle B BHJE OTIEIHHBIX

3aar0TCsA

rExoaHeE AaHHEIE
Ex04HOA MHTEepBan:
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&
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g
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CTOJIOLOB.
1.

[lepexmouatens I'pynnupoBanue: mo cToadémaM/cTpoKam —

YCTaHABIUBAECTCS B IOJIOKEHHE MO CTOJI0IAM WIM MO CTPOKAM B 3aBUCHMOCTH OT TOTO, B KakOM
HaNpaBIICHUH PACIIONIATAlOTCA aHAIM3UPYEeMble JaHHBIE BO BXOJHOM JHMAaIla30HE - BEPTHUKAIBHOM (110
CTOJIOIaM) MITH TOPU30HTAIBHOM (TI0 CTPOKaM).

O®naxxok MeTKH B IEepPBOM CTPOKE - YCTAHABIMBAETCS B aKTUBHOE COCTOSIHUE, €CJIM IIEpBasi CTPOKa BO
BXOJHOM JHAala30HE COJCPKUT 3aroJIoBKHU. Ecim 3aronoBKM OTCYTCTBYIOT, IOJIE€ HE aKTHBH3HMpyeTcs. B
3TOM cirydae OyIyT aBTOMAaTHUECKH CO3aHbl CTAHAAPTHBIC HAa3BaHMS AJISl TAaHHBIX BBIXOJHOTO AMANa3oHa.
Ilone BbIxoaHoii MHTepPBaJ - BBOAWTCS CCBhUIKA Ha SUYCHKY 3arojioBKa IEPBOTO CTOJIOIA BBEIXOIHOM
pe3ybTaTUBHOM TaOnuipl. PasMep BBIXOAHOrO Anana3oHa sYeeK OIpelelsieTcsi aBToMaTHUecKu. B ciydae
BO3MOKHOT'O HAJIOKEHUS BBIXOAHOIO IMAIla30Ha Ha APYTUE TaHHbIE HA 3KpaHe TMOSABUTCS COOTBETCTBYIOLIEE
cooOmieHue.

Ilepexmrouarenn HoBblii padounii uct 1 HoBasg paldoyasi KHHUra — yCTaHaBIMBAaIOTCA B aKTHBHOE
MOJIOKEHUE TP HEOOXOAUMOCTH OTKPBITHS COOTBETCTBEHHO HOBOI'O JIMCTA WJIM HOBOM KHHMTH. B HOBOM
JIUCTE pe3yNbTaThl aHAJIM3a PacloaraloTCs HauMHas C sSYedku Al, B HOBOM KHMIE - Ha IEpPBOM JIUCTE,
HayuHas C TIeHKu Al.

Onaxox UToropass cTaTHCTHKA — YCTaHABIMBAETCS B aKTUBHOE COCTOSIHUE, €CIH JUIA JAaHHBIX BXOJHOTO
JIUana3oHa HeoOXOJMMO MPOU3BECTH pacyeT OCHOBHBIX IIOKa3aTeJield, MNEepeunCIIEHHBIX B MaKeTe
Pe3yNbTATUBHON TAOIHIIBI Ha pHUC. 6.



7. ©®naxxoKk YpoOBeHb HANEKHOCTH — YCTaHABIMBAETCS B AKTHBHOE COCTOSHHUE, €CIIM B PE3yJbTaTUBHYIO
TabJIUIy HEOOXOIUMO BKIIIOYHTH CTPOKY JAJISI OLIEHKH IMpENebHONH OIMOKH BBIOOPKH (Ai) C 3aJlaHHOH

JIOBEPUTEIEHON BEPOATHOCTHIO.

3HaueHuEe YpPOBHS HAICKHOCTH GbIPANCAEMCA 6 NPOUEeHmAax W 3aJlaeTcs B MOJE HampoTHB (uaxka
YpoBenb HaaexHocTH. YpoBeHb HajekHOCTH 95,090 (Y4TO PaBHOCHIBHO JOBEPUTEIBHON BEPOSTHOCTH
P=0,95 wu e ypoBaio 3HaunMocty 0=0,05) dpukcupyeTcs B mojie aBTOMaTHIECKH.

8. ®naxku K-teiii Haumenbmnii u K-Thiii Hau0oJbIIMI - aKTUBU3UPYIOTCS, €CIH B PE3yJIbTATUBHYIO
Ta0IMIly HEOOXOIMMO BKIFOUMTH CTPOKY COOTBETCTBEHHO JUIsi K-TOro HauMeHbIIero (HauuHasi ¢ MUHUMyMa
Xmin) ¥ K-TOr0 Han0OosbIero (HaYuHasi ¢ MAaKCUMYMa Xmax) 3HAYCHHUI 2JIEMEHTOB B BBIOOpKE. B 3TOM Cityvae
B TIOJIC, PACIIOJIOKCHHOM HANpOTHB KaXAoro ¢uaxka, BBoaurcs uucio K. [lpu K=1 BbIXOIHBIC CTPOKH
OyayT coaepKaTh COOTBETCTBEHHO Xminh Xmax-

Cratuctuyeckasi HHTeprpeTanus napamerpoB OnucareabHOil CTATUCTHKH

[TapameTp uHCTpYMEHTA
OnucaresbHast Craructuueckuii mokasarenb O06o3Ha-ueHne
CTATHCTHKA

Cpennee Cpennsis apudMeTHyecKkas BeJIM4YMHa PU3HAKa B BBIOOPKE, .')\CJ
BBIYKCIICHHAS 10 HECTPYIIITUPOBAHHBIM JIaHHBIM
Cpennsist ormOka BEIOOPKH - CpeiHee KBaIpaTHUECKOE OTKIIOHEHUE

CrangaptHas ommoka BEIGOPOUHOIT cpejiHell X OT MaTeMaTHYECKOTO OKUIAHUS 1
TeHEepalbHOU CpeHEN X

Meana 3HaveHue PU3HaKa, MPUXOJISIeecs Ha CEPEeJUHY PaH)KUPOBAHHOTO Me
psizia BEIOOPOYHBIX JaHHBIX

Moya 3Haqunf: MPU3HAKA, IOBTOPSIOIICECS B BEIOOPKE C HANOOJBIICH Mo
Y4aCTOTON

CraapTHOE OTKIOHEHE ['eHepanbHOE cpeiHEe KBAAPaTHUECKOE OTKIOHEHHUE, OLIEHEHHOE 110 .
BBIOOpKE N

Jlucriepcns BBIGOPKH I'eHepanbHas nucniepcus, OLCHEHHAS 110 BEIOOPKE 9 ZN

e — Koadpunuent dKcuecea, OLICHUBAIOIIHIA TI0 BEIOOPKE 3HAYCHHE Ek
JKCIIECCa B TEHEPATbHOU COBOKYITHOCTH N

ACUMMETPHYHOCTS Koaddunuenr acHMMeTpHH, OLICHUBAIOIIUH [0 BBIOOPKE BETHUUHY ASN
ACHMMETPHUH B T€HEPAIIbHOM COBOKYITHOCTH

Unrepan Pa3max Bapuaruu B BEIOOpKE R

MuHUMYM MuHUMAaIbHOE 3HAYCHUE NPU3HAKA B BRIOOPKE Xmin

Makcimym MakcumanbHOe 3HaueHUe MPU3HAKA B BBIOOPKE Xorax

Cymma CyMMmapHoOe 3HaueHHe 3JIEMEHTOB BBIOOPKU Z X,

Cuer O06BeM BEIOOPKH n

YpoBeHb Ha/IEKHOCTH [penenbHast ombKa BEIOOPKH, OI[EHEHHAs C 3a/IaHHBIM YPOBHEM A-

(95,0%) HAJIEKHOCTHU X

— DBroluncneHHble 3HAYCHHS BCEX  BBINICTICPEYHCICHHBIX IIOKA3aTeNel TMPEACTaBISAIOTCI B €0UHOUL
pe3yarvmamusnoi mabauye ua padouem nucre Excel. [Ipu 3ToM mmokasarenn MOTYT PacCUUTBIBATLCS CPasy
JUIST HECKOJIBKMX PSIOB JaHHBIX B COOTBETCTBHUH C 3aJIaHHBIM BXOJHBIM JHANa30HOM sdeek. Tak, mis
BXOJTHOTO JIMara3oHa C IByMsl psIaMH JaHHBIX Pe3yJIbTaTHBHAS TabIuUIa Oy/IET COCTOATH U3 JIBYX CTOJIOIOB
3HAYCHHUH OMUCATEIBHBIX TIApaMETPOB

— B xagectBe 3Hauenuii mapametpoB Cmandapmmoe omrxnonenue, /lucnepcus e6vloopku, IKcuyecc,
Acummempuunocms EXCel reHepupyer OICHKH COOTBETCTBYIOIIMX MapaMeTpoB JUIS TeHepaibHOI
COBOKYIHOCTH, a HE JUIsI BHIOOPKH.

— Jlna npumenenuss OnucaTeIbHOM CTATUCTUKHU NPEIBAPUTEIBHOE PAHXUPOBAHUE UCXOIHBIX JTAHHBIX HE
TpeOyeTcs: Py BEIYHUCICHUH TI0Ka3aTeliell paH)KUPOBAaHUE BBHITTOIHSAETCS aBTOMATHYECKU.

— IlosBnenue B siaeiike Mona naaukatopa ommoOky #H/Jl yka3piBaeT Ha TO, YTO B aHAJTU3UPYEMBIX JAaHHBIX
HET OJMHAKOBBIX 3HAYEHWH Tpu3Haka. B 3ToM ciydae B kadecTtBe Moapl Mo BBIOHMpaeTCs TO 3HAYCHUE
MpU3HAaKa, KOTOPOE COOTBETCTBYET MaKCUMAaJIbHOM OpIMHATE TEOPETUUECKON KPUBOU pacrpeneaeHusl.

— MWepukatop ommbku #AEJI/0! B suelike IJkcmece W/HIM ACHMMETPHYHOCTH O3HA4YaeT, YTO B
pe3yNbTaTUBHON TaONHIlE CTAHJAPTHOE OTKIIOHEHHE SBISICTCS HYJICBBIM WIIM JK€ 3aJaHHBIA BXOJHOW
JTMATa30H JAaHHBIX COJAEPKUT MeHee 4-X IIEMEHTOB JJaHHBIX.




Ilpumep. IIposecmu cmamucmuyeckull aHAIU3 MEMOOOM ONUCAMENLHOU CMAMUCTIUKY

IKCHEPUMEHMATLHLIX OAHHBIX 0J11 08X 8bIOOPOK: cepus uzmepenutl 1 u cepus 2.

[ "= T ST T O T S Y T T T N Y

R e e =
|~ o[ wp|= o

A B C D E F ]
1 49 Cmonteyl Cmontey?
1 51
1 49 CpegHee 50 CpegHee 30
1 51 CTaHgapTHaA owWbka 49 CTaHgapTHaA ownbra 0,333333333
1 49 Meauada 1 MegmaHa 50
1 51 Mooa 1 Moaa 49
1 49 CTaHOapTHOE OTHACHEHKWE 154,9516053 CTaHAapTHOE OTHAOHEHME 1,054092553
1 51 Aucnepcra BelBopKA 24010 Oucnepcua BoiBopHA 1,111111111
1 49 JKcLece 10 3kcuecc -2,571428571
491 51 ACHMMETOMUHOCTE 3,16227766 ACUMMETOUYHOCTE 0
VIHTepean 430 VHTepean 2
IKMHKMMY M 1 MuHHMY M 43
Marcumym 491 Marcumym 51
Cymma 500 Cymma 500
Cuer 10 Cuer 10
HanbBonswmii(1) 491 Hanbonbwmia(l) 51
HavmeHewui(1) 1 HavmeHeLwwmiA(1) 49

YpoBeHe HagewHooTk|{95,0%)  110,8457008 YpoeeHs HagemHocTK|95,0%) 0,7540523386

NuauBuayaabHoe 3a1aHue

HpOBCCTI/I CTaTUCTHYCCKHUI aHaJIN3 METOAOM OIHCATEILHOM CTaTHUCTUKHI OKCHEPUMEHTAJIBHBIX JaHHBIX

BBIOOPKL.
[Tpennocneanss mudpa NOpsAKOBOrO HOMepa

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

2 0 -009 015 | 041 | 080 | 162 | 1,11 | 0,76 | -1,59 | 1,10 | 0,23 | 0,51
g 1 -0/5| 137 |-098]|-040)-011)0,75 | 163 | 1,30 | 050 | 0,80 | -1,90
t:é[_ 2 0,18 | -163 | -134 | 101 | 043 | -048 | 0,09 | -0,37 | 1,28 | 0,64 | 0,73
g . 3 025 | -133 | 116 | 188 | -122 | 124 | 147 | 0,06 | 0,25 | 0,38 | -1,54
s & 4 051 | 045 | 0,79 | 008 | 1,77 | 122 | 047 | 0,16 | 0,23 | 2,37 | 0,54
=) § 5 053 | 061 | -1,24 | -100 | 056 | 0,12 | -0,70 | -0,44 | -0,15 | -0,06 | 1,27
i 6 -202 1097 | -133]| 043 | 0,26 | -0,32 | -146 | -062 | -1,21 | 0,51 | 0,29
E 7 -043 | 0,40 | 124 | 034 | 012 | 003 | 1,18 | -136 | 0,31 | -0,12 | -1,52
g 8 098 | 0,16 | 1,23 | -142 | -054 | -028 | 0,92 | 0,47 | 0,07 | 0,65 | -2,42
g 9 062 | -0,29 | 0,60 | -0,57 | 0,75 | 0,54 | -0,40 | -0,53 | 0,87 | -0,29 | -1,05
& 0 131 | 038 | -018 | -043 | 2,12 | -0,06 | -0,51 | 0,28 | 0,12 | -0,53 | 0,00

Vkazanue: [1nga nmonmyyeHHs] WHAMBHIYaJbHOTO BapHaHTa 3aJaHHs KaKIBIA CTYIEHT JOJKEH BBIYEPKHYTH U3
TabJHMILBI CTPOKY, HOMEP KOTOPOil coBHazaer ¢ mocieaHel mudpoil mopsaKoBOro HOMEpa, U CToJI0e, HOMED
KOTOPOTO COBIAAAET C MpEAINocaeIHeH HU(poi NOPSIKOBOIO HOMEpa

5.4. Bonipochl K 3a4eTy

1.

wnN

oo

MHoecTBa, MOJIMHOKECTBA, ONEpaIMy HaJ HUMH: MEepPeceueHre MHOXECTB, 00bEIMHEHUE, BEIUNTAHHE,
JIOIIOJIHEHHE JI0 MHOXKECTBA.

IIpuMepsr MHOXKECTB: pallMOHAIBHBIC, ICHCTBUTEIBHEIE, HPPAITHOHATLHBIC YHCIIA.

BrickasbiBanus. [Ipenukatsl.

Tabmuiel  uctuHHOCTH.  OTpHIIaHUE
BBICKA3bIBAHUSIMHU.

3aKOHBI MAaTEMAaTHYCCKOM JIOTHKH.
BrickasbiBanus ¢ kBantopamu. Mx orpunanue. OTHOILIEHUE JIOTHYECKOTO CIEA0BAHUS U PABHOCUIIBHOCTH.
[ToHsATHE CTOXACTUYECKOTO OIbITA M ciay4aiiHoro coObiThsa. Kiaccudukarus coObrtuii. [lomHast rpymma
COOBITHIA.

N3o0paxenne COOBITHIA
CITy4aifHOTO COOBITHSI.

MNpoOCThIX W  COCTAaBHBIX BBICKA3bIBAaHUM. Onepaum/l Hax

Onepam/m Hazx coopiTHsMu.  Kiaccuueckoe OIpCACJICHUC BCPOATHOCTHU



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

20.
21.

CBoiicTBa BEPOSTHOCTH.

[IpumeneHre KOMOWHATOPHUKH TP BHIYHCICHIH BEPOSTHOCTEH.

OTHOCHTENbHAs YacTOTa CIy4aiiHOrO COOBITHA U ee cBoiicTBa. CTaTUCTUUECKAs! BEPOATHOCTD.

Teopema ci0keHUs BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, €€ CIIeICTBHAL.

HezaBucumeie coObiTrs. Teopema yMHOKEHHUST BEPOATHOCTEI HE3aBUCHMBIX COOBITHIA, €€ CIIEICTBHSL.
3aBucuMEbIe COOBITHS. Y CIIOBHAsI BEPOSITHOCTD. TeopemMa yMHOKEHHUST BEPOATHOCTEH 3aBUCHMBIX COOBITHIA.
TeopeMma ci0KeHUS] BEPOSTHOCTEH COBMECTHBIX COOBITHH U €€ CIICACTBUSL.

®opmyna noiaHOU BeposTHOCTU. BeposiTHocTr runote3. @opmyiinl balieca.

IIoBTOpHBIE He3aBUcUMBbIE ucnbiTanusl. @opmynsl beprynu u Ilyaccona.

['enepanbHas 1 BEIOOPOYHAS COBOKYIMHOCTHU. BHIBI BEIOOPOK.

Crocobbl  oTOopa. Bapuanuonssiii psg. Cratuctudeckoe pacmpezeneHne BbIOOpku. OCHOBHEIE
XapaKTePUCTUKH BapHAIIMOHHOTO PAA.

Bri6opounast ¢pynkuus pacnpeneneHust. [lo1uroHsl ¥ THCTOTPaMMEL.

OCHOBHBIE CTATUCTHUYECKUE OLIEHKH BapUAILlMOHHOTO Psijia.



