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2. IlepedyeHnb KOMIETEHIUIH
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4. Kputepun u IKAaJIbl OlleHUBAHUS

1. KonTtpoabHasi padoTa

Bajsl KpuTtepun oneHnBaHust
KOHTpPOJIbHAs paboTa BHITIOIHEHA TIOTHOCTHIO, B PEIICHIH HET MAaTEMAaTHICCKUX
9-10 omuO0K (BO3MOKHA OJHA HETOYHOCTD, OIMCKA, HE SBIISIOIIASCS CIICICTBUEM

HETIOHMMaHUsI MaTepuaa)

KOHTPOJIbHAS pa0b0Ta BEIIIOJHEHA MTOIHOCTHI0, HO 000CHOBAHUS LIIAr0B PELICHUS
HEI0CTAaTOYHbI, AOIYIIEHA O/lHA HerpyOas olnOKa MM JBa-TpU HEJ04YeTa B
BBIKJIaZIKaxX WK IpadyKax, €CiIy 3TH BUbI PaOOTHI HE SIBJISUIMCH CIIELUAIbHBIM
00BEKTOM MTPOBEPKU

CTYACHT JoIycTH Ooiiee onHON Tpy0Ooii ommOku win OoJiee ABYX-TpeX HEIOUETOB B
4-5 BBIKJIaJIKaX U TpauKax, HO CTYJCHT BIajeeT 00A3aTeIbHBIMI YMEHUSAMH TI0
MIPOBEPSIEMON TEME

CTYZAEHT IOKa3aJl TIOJIHOE OTCYTCTBHE 00sI3aTENbHBIX 3HAHUI U YMEHHH 110
MpOBEpAEMOi Teme

6-8

0-3

IIpumeuanne:

— K rpyOpiM ommOkaM OTHOCATCS HE3HAHHE CTYACHTOM (OpPMYJ, MPaBUJI, OCHOBHBIX CBOWCTB, TEOPEM H
HEYMCHHUE WX TMPUMEHSTHh, HE3HAHHE MPUEMOB PEIICHUS 3a/1ad, a TaKXKE BBIYUCIUTEILHBIC OIIMOKH, €CITH
OHM HE SIBJISIOTCS OITMCKOM.

— K HerpyObIM ommOKaM OTHOCSATCS BBIYHMCIUTEIBHBIC OIMMOKH, €CIIM OHH SBJISIOTCS OIHUCKOW, TOTEpS
peIeHus YpaBHEHHUS WM COXPAHCHHUE B OTBETE TIOCTOPOHHETO KOPHSI.

— K Hemoueram OTHOCATCA HEpalMOHAIBHOE pEIICHUE, OMHCKU, HEJOCTaTOYHOCTh WU OTCYTCTBHE
MOSICHEHWH, 000CHOBAaHUH B PEIICHUN 3aaHUS.

2. MuauBuayaabHoe nomamHee 3ananue (M/13)

Baisl XapakTepuCcTHKA HHANBUAYAIBHOT0 TOMAITHET0 3a1aHUs

YpoBeHs pacueTHO-Tpaduueckoil paboThl OTBEYAET BCEM TPEOOBAHUSM, MIPEIBSIBISIEMBIM K
BeimoHeHuto V13, Teoperudeckoe cofepkanne pasnena JUCHHILTHHB «OCHOBBI

4 MaTeMaTh4yeckoi 00padoTKu HH(OPMAITUI» OCBOSHO ITOJIHOCTHIO, HEOOXOIMMBIE
MPAaKTHYCCKHUE HABBIKA PA0OTHI C OCBOCHHBIM MaTEPHaIOM C(OPMHUPOBAHBI, BCE
MpeyCMOTPEHHEIC IporpaMMoii o0yueHwst 3aanus 1J13 BeIoTHEHEI O€3 3aMedaHmid

VYpoBeHb pacueTHO-TpahuIecKoi pabOTHI OTBEYAaET BCEM TPEOOBAHUAM, IPEIBIBIIEMBIM K
BeinosHeHnIo M/13, TeopeTnueckoe coaepskaHne pasaesna JUCIUIUINHBL « OCHOBBI
MaTeMaTH4ecKoi 00padoTku HHGOpMAIMK) OCBOCHO MOJHOCTHIO, IPH 3TOM HEKOTOpHIE
HpaKTHYECKUE HABBIKH PAOOTHI C OCBOCHHBIM MaTepHaIoM c(OPMHUPOBAHBI HEAOCTATOYHO, HO
BCE IPETyCMOTPEHHbIE IPOrpaMMoii 00y4eHus 3aianus 1 /13 BBIMOIHEHB], HEKOTOPbIE 3 HUX
coJiepKaT HerpyOble OMIMOKH

YpoBeHb pacueTHO-rpaduueckoit paboTHl HE OTBEYAET OOJBIIMHCTBY TPEOOBaHMIA,
NpebsBISIEMbIM K BhITIONHEHUIO /13, TeopeTHueckoe cojiepkaHue pas/ielia TUCIIUTUTAHBI
2 «OCHOBBI MaTEeMaTHUECKON 00pabOTKH HHPOPMAIHI» OCBOSHO YaCTHYHO, HEKOTOPHIE
MPAaKTHYCCKUE HABBIKA PA0OTHI HE C(DOPMHUPOBAHEI, OT/ICIIBHEIC ITPEyCMOTPECHHBIC
nporpammoit 06ydenwst 3ananus V13 BBITIOTHEHEI ¢ TpyOBIMH OITHOKaMHU

Yposens BoimtoTHEeHN V13 TTOKa3BIBACT, YTO TEOPETUICCKOE COJIEpIKAaHUE pasiesa
JTUCTIUILTUHBI «OCHOBBI MaTeMaTUYeCKOH 00paboTKK HHPOPMAIIHI» HE OCBOCHO,

0 HE00XOIMMBIC TIPAKTUIECKUE HABBIKK pa0OTHI HE C(HOPMHUPOBAHEI, BCE BHIITOJHCHHEIC 33 JaHHS
N/13 coneprkat rpy0Obie OMMMOKH, TOMOJTHUTEIbHAS CAMOCTOSTEIbHAS paboTa Hall MaTepHUaIIOM
HE MPHUBEIET K KAaKOMY-Ti00 3HaAYMMOMY NOBBIIICHAIO Ka4eCcTBa BhIMoNHeHHs 3agaanii 113

TpeOoBanus, npeabsiBisieMble K BbIMoaHeHn0 U/13:

—  WJI3 nomxHO 6a3upoBaThCs Ha 3HAHUSX TEOPETUUECKUX U METOINYECKUX BONPOCAX AUCHUILIMHBL «OCHOBBI
MaTeMaTu4decKkoil 00padoTku mHpopManum». PaboTa momKHA COMEPKATh IEMEHTH TBOPYECTBA, HOBHU3HEI,
HarnpaslieHHbIE Ha 3¢ eKTHBHOE peulenue 3ananuii 1/13;

— WJI3 nomkHO OTpa3uTh IIyOMHY TEOPETHYECKOH MOATOTOBKH CTYAEHTA, MOHMMAaHHUE KOHTPOIHPYEMOTO
yuebHOro Marepuana no aucuuiuinHe «OCHOBBI MaTeMaTHUECKOHW 0O0pa0OTKM HHQOpMaLUH»: yYMEHHE




CBSI3BIBATh TCOPETUICCKUE TIOJIOKCHHS C MX MPAKTHUIECKUM MPUMEHEHUEM, CITIOCOOHOCTh CaMOCTOSTEIIBHO
(hopMHpOBaTh U 00OCHOBBIBATH COOCTBEHHBIC BBIBO/IBI, JIOTHYCCKH M IPAMOTHO M3JIaraTh CBOM MBICIIH;

B UJI3 He momyckaeTcsl epenuchbiBaHie YUeOHUKOB, YUeOHBIX TOCOOUI U IPYTHX UCTOYHUKOB;

Crygent — aBtop M/I3 moaHOCTBIO OTBEYAET 3a MPEIJIOKECHHBIC PEICHUsS 33JaHUi U MPaBUIBHOCTh BCEX
JIAaHHBIX, TpUBEACHHBIX B 11]]3;

W3 nomxHO OBITH CIaHa B HA3HAYCHHBINM PYKOBOJIUTEIIEM CPOK.

3. JlaGopaTopHasi paboTa
Bbanabl XapakTepucTHKA MHHIHBUIYAJTbHOT0 JOMALIHET0 32 JaHNUS
[TorydeHnHbie paHee 3HAHUS IS MPOBEIICHUS aHATN3a, OTIBITA, SKCIIEPHUMEHTA ¥ BBITIOJTHCHUS
3 MOCIIEAYIONINX PAacYeTOB, a TAKKE COCTABICHHUS BHIBOJIOB C(POPMUPOBAHBI HEJIOCTATOYHO.
JlaGopaTtopHast paboTa BBIITOJTHEHA O€3 3aMEYaHUHA
[Mony4yeHHbIe paHee 3HAHUS JJIs TIPOBEJICHUS aHAJIN3a, OTIBITA, SKCIIEPUMEHTA U BBITIOJTHEHHS
2 MOCIIEAYIONINX PAacYeTOB, a TAKKE COCTABICHHUS BHIBOJIOB ChopMUpoBaHbl. JlabopaTropHas pabora
BBITIOJTHEHA MTOJTHOCTHIO, C HEOONBIIMMU 3aMeUaHHSIMU
YpoBeHD BHITIOTHEHUS JTa00paTOpPHON PabOTHI HE OTBEUaeT OOJBITMHCTBY TPEOOBAHUIA,
1 TEOPETHUYECKOE COACPIKaHUE pa3jiesia JUCIUIUIMHE  OCBOSHO YaCTHYHO, HEKOTOPBIC
MPAKTHYCCKIE HABBIKA PA0OTHI HE CHOPMHUPOBAHEI
0 YpoBeHD BBIOIHEHHUS JIAOOPATOPHON PabOTHI, YTO TEOPETHUECKOE COJIEpKaHUE pasjieria
JIICIIMTUIMHBI, HEOOXOJIMMBbIC MPAKTUIECKUE HABBIKU He c(hOPMHUPOBAHBI
5. TunoBble KOHTPOJbHbIE 3aJaHHS M METOAUYECKHE MATEPHAJbI, ONpPeIesIONHe MPOoIeTypPhI

OlleHWBAHMSl 3HAHWII, YMeHMii, HABBIKOB W (WJH) ONbITA [EATEIbHOCTH, XapPaKTEPH3YIOUIMX 3TAMbI
(opMupoBaHusi KOMIIETEHIINIi B Mpollecce 0CBOEHUsI 00pa30BaTe/bLHOI MPOrpaMMbl.

5.
1.

2.

1. TunoBasi KOHTPOJIbLHAs padoTa

CocTaBuTh TaOIKMIy HCTHHHOCTH JUIS BBICKA3bIBAHMUA: (A =B ) =2 (B = A) )

YcraHoBUTe, HaXOAATCS JM B OTHOIIEHWH JIOTUYECKOTO CIeZIOBaHWS MpemokeHus A u B, ecom: a) A —
«Hwucno x — yetHOE», B — «umcio x kpatHo 7»; 0) A — «B dersipexyronsauke ABCD nuaronanu paBHEI», B
— «YetpipexyronbHuk ABCD — npsAMOYyToIbHHUK.

3aaHBl MHOYKECTBA A={2,3,4} " B={l,4}.HaﬁTn AxB, AUB, AnB, A\B, B\A.

4. U3 100 uenoBex aHTMUHCKHUN sI3bIK M3y4aroT 28, Hemeukuid — 30, ¢paHmysckuil — 42, aHrIMHACKUNA U

HEMEIKUH 8, aHrIMUCKKUK U PpaHity3ckuii — 10, HeMelkuid U GpaHiry3ckuii — 5. Bee Tpu s3bIKa H3y4aroT TpU
crynenta. CKOJBKO CTYIEHTOB M3ydaeT TOJbKO OAWH s3BIK? CKOJBKO CTYIEHTOB HE HM3y4aeT HH OJHOTO
SI3BIKa?

CKOJIbKO MOYXHO COCTaBHUTH MATU3HAYHBIX YKcenN u3 uucel 1, 2, 3, 4, 5, eciu kaxaas udpa BXOJIUT B 3aMUCh
YHUCIIa TOIBKO OJUH pa3?

CkonpKUMHU cIOCO0AMU MOXHO BHIOpPAaTh TPOUX CTYJCHTOB Ha KOH(EPEHIIMIO M3 TPYIIBI, coaepxkaiiend 10
CTYIICHTOB?

. B pe3ynbpTare HeKOTOPOIo SKCIIEPUMEHTA MOJyUYeH CTATUCTUUECKUHN Psia;
X; 1 3 4 5 6
Di 0,2 ? 0,2 0,1 0,1

Haiiti 3HaueHHe BEpOSTHOCTH NPH X = 3

. Haiitn BCPOATHOCTD TOT'O, YTO CTYACHT CAACT 3K3aMCH Ha «OTJIUYHO», €CIIN ouner COACPIKUT ABa BOIIPpOCa U

BEpOSITHOCTH TOTO, UTO CTYACHT 3HACT OTBET Ha nepBriid Bompoc 0,8, a Ha BTopoii — 0,7.

. Ha BrITIOTHEHME MOMaIIHETo 3aaHus IO MaTeMaTHKE CTYIASHTHI 3atpatwmm 25; 30; 15; 50; 35; 45; 30; 50;

65; 45; 50; 60 munyT. Haiinure: a) 00beM 1aHHOH BEIOOpPKH, 0) MOy, B) MeAUaHy, I') pa3Max.

10.HaiiTi Moxy u pazMax CTaTHCTUYECKOTO psizia

X.

l

2

10

n

16

14




5.2. TunoBoe HHANMBHAYAJIbHOE IOMAlIHee 3aJaHUe
Hcnonv3oeanue mamemamuueckozo A3plKa 014 3anucu u 00padomxu ungopmayuu:

Ipumep 1. CocTaBUTh TaOIMITy HCTHHHOCTH IS BRICKassiBaHus: AAB < Av A.
Pewenue. TaGnuily HCTHHHOCTH COCTABIISIIOT, pa30uBasi CII0KHOE BBICKAa3bIBaHKME Ha GOJice MPOCTHIC U
N00AaBJIsAs BCIIOMOTATEIBHBIE CTOJOIBI CO 3HAYCHUSAMH HCTHHHOCTH 3THX COCTABIISIONINX. BhICKa3pIBaHUE

2
COJIEpIKAT JBE IPOCThIE KOMIIOHEHTHI A M B, M03TOMYy TabnHIla HCTHHHOCTH OyIeT comepxate 2° =4
CTPOK.

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

Ilpumep 2. Jlausr BeickassiBanms A — «TemmepaTypa KHIEHHS BOIBI TIPH HOPMAIBHOM aTMOCHEpPHOM
nasiennu 100°C», B — «B mapre 30 mmeit». Onpenenute uctuHHOCTS A U B, a Takke chopMymmpyiite n
ompeenuTe 3Ha4eHns uetuaHocTH BoickasbBannit AV B, ANB, A= B, B=>A,B<< A.

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

—  Jmstoukmust AV B — «Temneparypa KumeHust BObI IIPH HOPMaIbHOM aTMochepHoM masiaennn 100°C,
unu B Mapte 30 1HeH» — HCTUHHO.

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

— Wmnmkatmms A = B — «Ecnu TemmepaTypa KHIIEHHS BOJIBI IPH HOPMANEHOM aTMOC(EPHOM JaBICHHUH
100°C, To B mapte 30 mHEi» — JIOKHO.

— Wvmmkarmus B => A — «Eciu B mapre 30 1Hel, To TeMIepaTypa KHIEHHS BOJIBI NPH HOPMANLHOM
atMocdepHoM nasieHnn 100°Cy» — HCTHHHO.

— DkKBUBaJCHIUSA (PaBHOCHUIBHOCTH) B A - «B mapte 30 naHe Torma M TOJNBKO TOrAa, KoOrna
TeMIIepaTypa KUIICHHsI BOABI IIPX HOpMalibHOM atMochepHoM nasiaeHun 100°Cy» — JI0KHO.

Teopemuko-MHoofcecmeeHHble OCHOBbL MAMeMamuuecKoul oﬁpaﬁomku 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, BN ,B\D, I\ 4.

Pewenue. ictionb3ys onpeesieHus onepanui HaJl MHOXXECTBaMU, Hal1eM:
- 06beuHenue Muoxkects 4 U B = {1,2,3,4,5, k,l, m};

- nepecevenue mHoxkects A M B = {2,4,5, l};

- pasHocth MEOXKecTB A \ B = {1, k };

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

IlycteiM & Ha3BIBAIOT MHOKECTBO, HE COJIEpKAallee HM OJHOrO0 oObekTa. HalizeM ocraBmimecss 4eThIpe
COBOKYITHOCTH:

AUD =A={,245kl}; BNnD=0; B\@=B={23,451,m}; D\A=0.

Ilpumep 4. 13 40 cTtyneHToB Kypca 32 U3y4yaroT aHIVIMHCKUHN S3bIK, 21 HEMeUKHi sA3bIK, a 15 — aHrmuiickuil n
HeMeUKHH s13b1KU. CKOJIBKO CTYJIEHTOB Kypca HE U3y4aeT HU aHTJIMUCKUI, HU HEMEUKUH SI3bIKU?
Pewenue. Ilyctb A — MHOXECTBO CTYJICHTOB Kypca, U3y4arolMX aHTITUHCKUH A3bIK, B — MHOXECTBO CTY/ICHTOB

Kypca, H3y4arolinX HeMeIKHH 361K, C — MHOJKECTBO BCEX CTYICHTOB Kypca. I1o ycioBuro 3amaqn: n(A) =32,
n(B ) =21, n(A NB ) =15, n (C ) =40. TpeOyercss HaliTH YKCIO CTYACHTOB Kypca, HE H3YydYarolIUX HH

aHFHHﬁCKOFO, HH HCMCIKOI'O A3bIKA.



1 cnocob. 1) Halinem 9uciio 3J1eMEHTOB B O0OBEAMHCHUH JAaHHBIX MHOXKECTB A u B. [[isl 3TOTO BOCIOIB3yeMCs
bopmynoit: n(AUB)=n(A)+n(B)-n(ANB)=32+21-15=38.

2) Haiigem 4mciio cTyIEeHTOB Kypca, KOTOpbIE HE N3y4YaloT HU aHIVIMNCKUHN, HU HeMeUKUi a3biku: 40 — 38 = 2.

2 cnocob.

1) M3o06pa3uM maHHBIE MHOXECTBA IPH ITOMOINHM KPYroB Jiyiepa U
OTpENCTUM YHCIIO DJEMEHTOB B KaXKIOM U3 HENEPECEKaIoNUXCs

A B
MOJIMHO>KECTB.
2) Tak kak B TmepecedeHMH MHOXeCTB A u B comepxkwurcs 15
JJIEMEHTOB, TO CTYJICHTOB, M3YYaIOIUX MO/IbKO aHTITUACKHN S3BIK, OyIeT
C

17 (32 — 15 = 17), a CTy[IcCHTOB, H3YYAIOIIUX MOIbKO HEMEIKui, - 6 (21 —

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

CTYJEHTOB Kypca, KOTOpbl€ HE M3y4aloT HU aHIJIUHCKUN, HU HEMEUKHUH
SI3BIKH, Oynet 40 — 38 = 2.

Kombunamopuvie memoowt o0opadomku ungpopmayuu

Ipumep 5. CKOIBKUMHU CIIOCOOAMU MOTYT OBITH PACCTABIICHBI IIATh CTYJEHTOB 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 TpyHIBL: CTapoCTy, Hpodopra u
¢duzopra; 0) u3 10 npenogapareneii kapeapsl 4 B coctaB coBera dakyibrera?

Pewenue. B cirydae a) peusb uueT 00 ynopsg04eHHOM MHOXKECTBE, TaK KaK U3 BRIOPAHHBIX 3-X CTYICHTOB €CTh
pa3HuIa, KOro KeM MOCTaBUTh: CTAPOCTOH, TPOPOPTOM UK (PU30PToM, B CiIydae 0) pedb, HAIPOTUB, HIIET O
HEYIOPSIIOYCHHOM MHOXECTBE, UMEEM:

! ! .2.3.4.5.6-7-8-9.
a) A135:15.14.13:2730; 6) C140: 10! 10/ 1-2-3-4.5-6-7-8-9-10

_ - =210.
41-(10—4)! 456! 1.2:3-4.1.2.3-4.5-6

OCHOGHbLE NOHAMUA meopuu sepwlmnocmeﬁ

Ilpumep 7. B notepee Boimymeno 100 OunetoB. PaswirpeiBaetcst Beurpeim B 50 000 pyOneit m nmecsthb
Bemurpeimied mo 1 000 pyOGneit. Haiitm 3akoH pacmupeneneHus clydalHOH BeMMYWHBI X — CTOMMOCTH
BO3MOKHOT'O BBIMIPBIIIA IS BlIaA€Nblia 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 pacnpeacjaCcHUs 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
NOpa’KeHHs LeTN NIePBBIM opyaueM (coOwsitue 4) pasna 0,8, a BTopsiM (codbiTHE B) — 0,6.
Pewenue. CoObitis A W B He3aBUCHMBIC, MOITOMY II0 TEOpPEME YMHOXCHHS, HCKOMas BEPOSTHOCThH

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

Mamemamuueckue memoovl 00padbOmMKU CMAMUCIMUYECKOU 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. O6neMOM BEIOOPKH HA3BIBACTCS YUCIO 0OBEKTOB 3TOM BhIOOpKH. OObeM TaHHOM BHIOOpKH 1 =9 .

— Mopoii Ha3BIBAIOT AIEMEHT, KOTOPBI UMEET HarOOJIBIIYIO YacTOTY, T.€. BLIOOpOUYHAst 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.



Menunanoii 771, Ha3bIBAIOT 3JIEMEHT, KOTOPBIA JEIUT BAPHAIIMOHHBINA DS/l HA JBE YaCTH, PABHBIC 110 YHCITY

3JIeMEHTOB. JIpyruMu cioBaMu, BHIOOpOYHAS MEIUaHa — 3TO CEPEJAMHA BapUAIMOHHOTO Psjia, 3HAYCHUE,
pacmoiIoKeHHOe Ha OJTMHAKOBOM PACCTOSIHUH OT JIEBOH U ITPaBOW TPAHUIIBI BEIOOPKH.

BapuanuoHHbIM psIOM BEIOOPKH X, X,,...,X, Ha3bIBAaeTCs CIIOCOO €e 3aIliCH, TIPH KOTOPOM SIEMEHTHI
YIOPAIOYMBAIOTCS 110 BEJIMYMHE, TO €CTh 3allMCHIBAIOTCSA B BO3PACTAIOLIEM MOPSIKE. BapualnoHHbIH psi:
4;5;7;7;8;9;10; 11; 14. m, =8.

PasHOCTh MEXIYy MaKCHMaIbHBIM M MHUHHMMAJbHBIM DJIEMEHTAMHU BBIOOPKH Xipax — Xmin = R Ha3bIBaeTCs
pasmaxoM BerOopku. R =14-4=10.

ITlpumep 10. 3anano pacnpenencHue 4acToT BEIOOPKH. HaliTit 00beM BBIOOPKH.

X, 2 6 12

1

n. 3 10 7

1

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

5.3. TunoBas 1adopaTopHas padoTa
Hcnonvzosanue uncmpymenma IHNAKET AHAJIU3A

B nmakere Excel nomumo macrepa ¢yHKIui nmeercss Habop 0ojiee MOITHBIX HHCTPYMEHTOB [T PabOTHI €

HECKOJBKMMHU BBIOOPKAMHU ¥ YIITyOJCHHOTO aHaju3a JaHHBIX, Ha3biBaecMblil [lakeT aHaam3a, KOTOPBIA MOXKET
OBITH UCIIOJIH30BAH JIJIS PEIICHUS 3a/1a4 CTATHCTHUCCKONH 00pabO0TKH BRIOOPOYHBIX TAHHBIX.

s ycranoBku naketa Anaam3maHHbIx B Excel 2000 cuenaiite cnenyromee:
- B MeHI0 CepBuc BoiOepute komanny Haacerpoiiku;
- B MOSIBUBILIEMCS CIIUCKe ycTaHoBUTe (uakok IMakerananusa. B Excel 2007 Bkitagka AHAIH3 JaHHBIX

HaxXoJUTCsA B MCHIO IlaHHbIe Ha MaHCJI UHCTPYMCHTOB.

OCYILIECTBJISICTCS CJEAYIONIEH TMOCIEA0BATEIbHOCTBIO JEUCTBUM: | fxoareis astee

3al‘[yCK HWHCTPYMCHTA OnucareabHas CTAaTUCTUKA B

= Ok
I[aﬂ]—[l)le=>A]-[a.]]]/[3 ﬂaﬂﬂblx=>0ﬂl/lcaTeﬂbHaﬁ B0 AHOH HHTEpEAN: || =k] I_I
cratuctaka=>0K. FpynnHposaHHe: & o cronBuan _omena |
(o
B nosBuBmemcss AualoroBOM OKHE WHCTPYMEHTa 3aJaroTcs rie erpaa Crpara_|

CJICYIOIINE TTapaMETPBI.

sYEeK, COHAEpXKAIlMX 3HAYCHUS AaHAIM3UPYyeMOro npusHaka. B ) i

% Hogbiii pabodki aHcT: I
KayecTBe BXOAHOTO HWHTEpBaja MOXET OBbITh YKa3aH [IWama3oH,
KOTOPBI  COAEPXKUT  psiibl  3HAUYEHUM  Cpa3y  HECKOJIbKHUX

AHAIM3UPYEMBIX TPU3HAKOB. B TakoM cily4ae TIOKA3aTeNH || [~ vposers HageseocTh I
OnucarejbHONH CTATHCTHKH OYIyT PACCUUTAHBI IJIS1 KAXKIOTO Psia | | [ Ko nanmerowndi 1
Y TIPENICTaBIICHBI B €IMHOM TaOIUIE B BUIC OTACIBHBIX CTOJIOIOB. I™ Kool Hanonewn !

L.

™ MeTku B Nepeci cTpoke

ITone BxoaHoit HHTEPBAJI — BBOJUTCS CCHUIKA HA JUATMA30H | [MePareTpelstkoaa

" BeixoaHOH HHTEpEAN: I 3“

" Hosan pabiouan kHAra

I- Mrorosan cTaTHETHES

Ilepexmouarens I'pynnupoBaHue: mo CToJ0LAM/CTPOKAM —

YCTaHABIUBAETCS B MOJIOKEHUE MO CTOJIOIAM WIH 10 CTPOKaM

B 3aBUCHUMOCTH OT TOI'O, B KaKOM HAaIPaBJICHUHU DPACIOJAraloTCsl aHAJU3UPyEMble JJaHHBIE BO BXOJHOM
JManazoHe - BEPTUKAIBHOM (110 cToN0LAaM) HITH TOPU30HTATILHOM (II0 CTPOKaM).

®naxok MeTkH B NepBOil CTPOKe - YCTaHaBIMBAETCS B aKTHMBHOE COCTOSHHUE, €CJIM IepBas CTPOKa BO
BXOZHOM [HaNa3oHE COJEP)KUT 3arojioBku. EciM 3arojoBKHM OTCYTCTBYIOT, IIOJIe HE akTHBHM3UpyeTcsa. B
3TOM ciIydae OyIyT aBTOMAaTU4YEeCKH CO3[JaHbl CTaHJapTHbIE HA3BaHUs JJIsl JaHHBIX BBIXOAHOTO JHAIla30Ha.
[lone BpIXogHOII WHTEpPBaJ - BBOAWUTCS CCHUIKA Ha SYEHKYy 3arojioBKa IMEPBOTO CTOJIONA BBIXOIHON
pe3ynbTaTUBHOM TaOnuibl. Pa3Mep BBIXOAHOrO AMana3oHa s4YeeK olpenelsieTcs apToMaTuuecku. B cioydae
BO3MOKHOT'O HAJIO’KEHHSI BBIXOJHOT'O Tara3oHa Ha Jpyrue JaHHbIe Ha SKpaHe IOSIBUTCS COOTBETCTBYIOILEE
COOOILEHUE.

Ilepexmrouatenn HoBbiii padoumii et 1 HoBas padoyass KHMra — yCTaHaBJIMBAlOTCA B aKTHUBHOE
HOJIOKEHUE IPU HEOOXOAUMOCTH OTKPBITHS COOTBETCTBEHHO HOBOI'O JIMCTa MM HOBOW KHMI'M. B HOBOM
JIMCTE PE3yJIbTaThl aHAJIM3a PACIONaraloTcsl HauumHas c siueliku Al, B HOBOW KHMI€ - Ha II€PBOM JIUCTE,
HayMHasi C siueiku Al.



S.

Onaxoxk UToropasi craTUCTHKA — YCTAaHABIMBAETCSL B aKTUBHOE COCTOSIHHME, €CIIM AJISI JaHHBIX BXOJHOI'O
JUana3oHa HeoOXOIMMO IIPOU3BECTH pacyeT OCHOBHBIX IIOKa3aTesiel, IEepedncIEHHbIX B MakeTe
pe3yAbTaTUBHOM TaOIHMLBI HA pHC. 6.

7. dnaxok ypOBeHL HaACKHOCTHU - YCTAHaBJIMBACTCA B aKTHUBHOC COCTOSAHHEC, €CJIM B PE3YJIIBTAaTHUBHYIO

TaONIUIy HEOOXOIUMO BKIIIOYHTH CTPOKY JAJISl OLIEHKW IMPEAeNIbHONW OIMOKH BBIOOPKH (Ai) C 3a/laHHOU

JIOBEPUTEIILHON BEPOATHOCTBIO.

3HaueHUEe YPOBHS HAACKHOCTH GbIPANCAEHICA 6 NPOUeHmax W 3aJaeTcs B IOJe HampoTHB (Iaxka
YpoBens HaaeKHOCTH. YPOBEHb HaAeKHOCTH 95,0% (YTO PaBHOCHIBHO IOBEPUTEIBHOW BEPOSTHOCTU
P=0,95 vnu ke ypoBHio 3HaunMocTH 0=0,05) pukcupyercs B 110je aBTOMATHYCCKU.

Onaxkn K-Teiii HamMenbmmid ¥ K-ThIii HaumOoNbMIMH - aKTUBU3UPYIOTCS, €CIU B PE3yJIbTaTHUBHYIO
TabIUIy HeOOXOAUMO BKIIOUUTH CTPOKY COOTBETCTBEHHO Ui K-TOr0 HaMMeHbIIero (HaurHasi ¢ MUHIMyMa
Xmin) ¥ K-TOTO HaOOIBIIETO (HAYMHAS C MAKCUMYMA Xpay) 3HAUCHUH DJIEMEHTOB B BBIOOpKE. B aTOM Cityuae
B II0JI€, PACIOJI0KEHHOM HAIpOTHUB Kaxzaoro ¢uaxka, BBoautcs uuciao K. IIpu k=1 BeIXomgHBIE CTpPOKH
OyayT coaepKaTh COOTBETCTBEHHO Xpminh Xmax-

CrarucTryeckasi ”HTeprpeTanys napametpoB OnucaTeabHoi CTATHCTHKA

ITapameTp uHCTpyMEHTA
OnucarenbHast Cratuctuyeckuii mokasareinb 0O06o3Ha-ueHue
CTATHCTHKA

Cpenee Cpenusist apudMeTHISCKAs BEIMYMHA IPH3HAKA B BHIOOPKE, 3\(/;
BBIYHCJICHHAS 110 HECTPYIITUPOBAHHBIM JTAHHBIM
Cpennsis ommOKa BEIOOPKY - CpeTHEE KBAAPATHISCKOS

CrannmapTHas omnoKa OTKJIOHEHHE BHIOOPOYHOM CcpeiHell X OT MAaTeMaTHYECKOro 1258
OKUaHHS TCHEPATLHOM CpeiHel X

Memmana 3HaueHNe MpU3HaKa, MPUXOAAIIEecs Ha CEpEANHY Me
PaHXKMPOBAHHOTO PsiZia BEIOOPOYHBIX JAHHBIX

Mora 3HaueHue MpH3HAKa, MOBTOpSIOIEeccs B BEIOOpKE C Mo
HauOOJIBIIEH YaCTOTON

CranmapTtHoe I'enepanbHOE cpenHee KBaApaTHIECKOe OTKIOHEHHE, OLIEHEHHOe .

OTKJIOHCHHE 10 BEIOOPKE N

Jlvcriepcus BEIGOPKH I'enepanbHas aucniepcus, OlEHESHHAS IO BRIOOPKE o 2N

Sxerece Koaddurment dKenecca, OIICHUBAIOITHH 110 BEIOOPKE 3HAUCHNE Ek
JKCIIecca B TeHEPaTbHON COBOKYITHOCTH

ACHMMETpPHUHOCTS KoadPpuuuent acummerpuu, OLICHI/IBaEOH_II/Iﬁ 1O BBIOOpKE As
BEITMYMHY ACHMMETPHUU B T€HEPAThHONH COBOKYITHOCTH

MaTepBan Pa3max Bapmanmm B BEIOOpKE R

MuHUMYM MuHNMalTbHOE 3HaYeHHE MIPU3HAKA B BRIOOPKE Xomin

Maxcumym MaxkcuMmanbHOe 3HaUeHHNEe MTPU3HaKa B BEIOOPKE Xonax

Cymma CyMMapHOe 3HaYCHHE HIEMEHTOB BEIOOPKHU Z X,

Cuer O06BeM BBEIOOPKH n

YpoBeHb HaIeKHOCTH [IpenenpHas ommoOKa BEIOOPKH, OIEHEHHAS C 33aHHBIM A

(95,0%) YPOBHEM HAJICKHOCTH x

— DBroluncneHHple 3HAauYCHHWS BCEX BHINICNICPCYUCICHHBIX —TOKa3aTeliell MPENCTaBISIOTCS B €OUHOU

pe3ynomamuenoii madauye Ha padoyem nucte Excel. [Ipu 5ToM mokazaTenn MOTYT pacCUUTHIBATHCS Cpa3y
JUII HECKOJIBKUX PSAAOB NAHHBIX B COOTBETCTBUM C 3aJaHHBIM BXOJHBIM [HANa3OHOM s4eek. Tak, s
BXOJIHOTO JIMana30Ha C ABYMsI PAJaMH JaHHBIX Pe3yabTaTHBHAs TaOsuIa OyaeT COCTOSTh U3 ABYX CTOJIOI0B
3HAaYCHUI OMMCATENBHBIX TapaMeTPOB

B xagectBe 3HaueHuil napametpoB Cmandapmmoe omrxnonenue, /lucnepcus e6vioopku, IKcyecc,
Acummempuunocms Excel reHepupyeT OLEHKH COOTBETCTBYIOLIMX IapaMeTpOB Uil TreHepaibHOi
COBOKYITHOCTH, a HE JUI BHIOOPKH.

Jns npuMeHenust OnucareaIbHON CTATHCTHKH TPEIBApUTEIBHOE PAHKUPOBAHWE MCXOMHBIX JAHHBIX HE
TpeOyeTcst: P BEIYMCICHUN ITOKa3aTeNel paHKMPOBAHNE BBITTOTHACTCS aBTOMAaTHYECKH.



[TosiBnenue B siuetike Moaa nHaukatopa ommbku #H/JI ykasbiBaeT Ha TO, YTO B aHATHU3UPYEMbBIX JaHHBIX
HET OJMHAKOBHIX 3HAYEHW Mpu3HaKa. B 3Tom cimyuae B xadectBe Monsl Mo BeIOMpaeTcs TO 3HA4YCHHE
MpHU3HAKa, KOTOPOE COOTBETCTBYET MaKCHUMaJIbHON OpAWHATE TEOPETHUECKON KPUBOI pacpeieieHusl.

Wunukatop ommoku #AEJI/0! B suelike IJkcmece Wi ACHMMETPHYHOCTH O3HAYaeT, YTO B
pe3yJIbTaTUBHON TaOJMIIe CTaHIAPTHOE OTKJIOHCHHE SIBISCTCS HYJEBHIM WM KE 3aJlaHHBI BXOIHOHN

JMarna30H JaHHBIX COJEPKUT MEHee 4-X DIIEMEHTOB JaHHBIX.
IIpumep. Ilposecmu cmamucmuyeckuil AHAIU3 MEMOOOM ONUCANENLHOU CIMATMUCTIUKU
IKCHEPUMEHMATLHBIX OAHHBIX 01 08YX 8bIOOPOK. cepust uzmepenuti 1 u cepus 2.

A B C D E F G

1 1 49 CmonBeyl Cmoney2

2 1 31

3 1 49 CpenHes 50 CpegHes 50
4 1 51 CTaHgapTHan owmbra 49 CraHgapTHan ownbka 0,333333333
5 1 49 MenmaHa 1 MegmaHa 50
& 1 51 Mogna 1 Moaa 49
7 1 49 CTaHoapTHOE OTKAOHEeHKWe 154,9516053 CTaHAapTHOE OTHAOHEHME 1,054052553
8 1 21 Lucrnepcia epiBoprK 24010 Oucnepcua eoiBoprA 1,111113111
9 1 49 Jucueco 10 3ucuecc -2,571428571
10 491 21 ACHMMETRHUYHOCTD 3,16227766 ACUMMETOUYHOCTD 0
11 VIHTepean 490 MHTepean 2
12 IWIKMHKMY M 1 MuHMMY M 43
13 Marcumym 491 Marcumym 51
14 Cymma 500 Cymma 500
15 Cuet 10 Cuet 10
16 Hawnbonswmi(1) 451 Hawbonbwmi(l) 51
17 HaumeHswmri(1) 1 HammeHbLwMA(1) 43
18 YpoBeHs HanesHocT(95,0%)  110,8457008 YpoBeHs HadewHocTk({95,0%)  0,754052386

I/IHZ[l/IBI/lIlyaJ'II)HOQ 3aJJaHue

HpOBeCTI/I CTaTUCTUYECKHI aHaJIN3 METOAOM OIHMCATEILHON CTaTUCTUKHI OKCIICPUMCHTAJIbHBIX JaHHBIX

BEIOOPKH.
[penmocnenss nudpa 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
S 1 -0,75 |1 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 | 043 | -0,48 | 0,09 | -0,37 | 1,28 | 0,64 | 0,73
g 5 3 025 | -1,33 | 1,16 | 188 | -1,22 | 1,24 | 1,47 | 0,06 | 0,25 | 0,38 | -1,54
g & 4 0,51 | 045 | 0,79 | 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 1 040 | 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 | -142 | 0,54 | -0,28 | 0,92 | 047 | 0,07 | 0,65 | -242
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 | -0,43 | 2,12 | -0,06 | -0,51 | 0,28 | 0,12 | -0,53 | 0,00

Vxazanue: Jns monyyeHHus MHOMBHAYATBHOTO BapUAHTa 33JaHUS KaXAbIH CTYIEHT JOJDKEH BBIYEPKHYTH W3
TaOIUIBI CTPOKY, HOMEP KOTOPOHM COBMAAaeT ¢ mocienHel muppoil mopsaIKoBOro HoMepa, U cToiber, HoMep
KOTOPOTO COBMAAAET C MpEATNocIeIHEeH TU(PPOoi TOPSIKOBOrO HOMEpa

5.4. Bonpochl k 3a4eTy

1.

98]

MHoXecTBa, TIOAMHOXKECTBA, ONECpPalMd HaJ HUMH: IEPECeUCHNEe MHOXKECTB, OOhCINHCHHUE, BEIYUTAHUC,
JIOIOJIHCHUE 10 MHOXKCCTBA.

IIpuMepsl MHOXKECTB: pallMiOHAIBHBIC, ACHCTBUTEIIBHEIC, HPPAITMOHATIEHEIC YHCIIa.

BrickazbiBanus. [Ipeaukarsl.

Tabmumpl  uctuHHOCTH.  OTpHIIaHUE
BBICKA3BIBAaHUSIMU.

MNpOCTBIX M  COCTAaBHBIX BBICKa3bIBaHHM. Onepaum/l HaQ



oW

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

20.
21.

3aKOHBI MaTeMaTHIECKOH JIOTHKH.

BrickaspiBanus ¢ kBaHTOpaMu. Mx orpumanne. OTHOIIEHHE IOTHYECKOTO CIIE0BAHUS M PABHOCHIBHOCTH.
[loHsATHE CTOXACTUYECKOTO OMBITa M ciay4aiHOro coObiTha. Kimaccuduxaumst cooprtuid. [lomnas rpynma
COOBITHH.

M3obpakerne coObrTmit. Omepanun Ham coObITHAMHU.  Kitaccnueckoe oOmpenercHre BEPOSTHOCTH
CIIy4aitHOTO COOBITHS.

CBolicTBa BEPOSTHOCTH.

[Ipumenenrne KOMOWHATOPHUKH TP BHIYMCIICHIH BEPOSTHOCTEH.

OTHOCHUTENbHAS 9aCTOTa CIIy4afHOTO COOBITHS U ee cBoicTBa. CTaTUCTHUYECKAsI BEPOSTHOCTb.

Teopema cia0KeHUS BEPOATHOCTEH HECOBMECTHBIX COOBITHH, €€ CIIeICTBHA.

He3zaBucumeie coObiTus. Teopema yMHOKEHHS BEPOSITHOCTEH HE3aBUCUMBIX COOBITHIA, €€ CIEACTBUSI.
3aBUCHUMEBIE COOBITHS. Y CIIOBHASI BEPOSATHOCTD. TeopeMa YMHOKECHHUS BEPOSTHOCTEH 3aBUCUMBIX COOBITHIA.
Teopema ci10KeHUsI BEPOATHOCTEH COBMECTHBIX COOBITHI U €€ CIICACTBUSL.

®opmyna nonHOH BeposTHOCTH. BeposTHocT runores. @opmyinsl batieca.

TToBTOpHBIE HE3aBUCUMBIE UcTIbITaHUA. Popmyiibl bepuymu u Ilyaccona.

I'enepanbHas 1 BBIOOPOYHAS COBOKYITHOCTH. BHIbI BRIOOPOK.

CriocoObl  oTOOpa. Bapuanuonssiii psg. Cratuctudeckoe pacnpezeicHue BbIOOpKH. OCHOBHBIC
XapaKTePUCTUKH BapHAIIMOHHOTO PA/A.

Bribopounast ¢hyHknus pacrpeneneHust. [I0JUroHbl M THCTOTPAMMEI.

OCHOBHBIE CTATHCTHYECKUE OLIEHKH BAPHALIMOHHOTO PAAA.



