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PabGouass mnporpamma aucuurmiauHbel «OCHOBBI MaTeMaTH4YeCKOM 00paboTKu
MH(pOpMAaLMI) COCTABIIEHA KaHAUAATOM (PU3UKO-MAaTEMAaTUYECKUX HayK, JOLEHTOM
kadenprl marematriku ¥ MOM K.B. PomanoBbIM

Paboyass mnporpamMma JUCHMIUIMHBI OOCYKJ€Ha Ha 3acelaHuu Kadeapsl
MaTeMaTUKU U METOAUKU 00yUeHHUs MaTeMaTHKe
npotokon Ne 8 ot «13» masg 2020 .

[/

3aBenyrouuit kadenpoi 0/ /r JI.B. lllkepuHa

Ono6peHo  HaydYHO-METOAMYECKMM 'COBETOM  CHELHAIbHOCTH  (HarpaBiIeHUs
NOATrOTOBKM) (akyapTeTa HaYanbHbIX KiaccoB 20 mas 2020 r., mporokoia No 8

[Ipencenarens Letltof C.A. MuracoBa

PabGouass mnporpamma aucturiiuHbl  «OCHOBBI MaTeMaTH4yeckol 00paboTKu
uHOpMalUU» aKTyaJu3HpOBaHA KaHIUIATOM (DU3UKO-MATEMaTHYECKUX HayK,
norieHToM Kadenpsl maremaruku 1 MOM K.B. PomaHoBbIM

PabGouass mnporpamma AUCHHUIUIMHBI OOCYXXJIE€Ha Ha 3acelaHuu  Kadeapsl
MaTeMaTHYECKOTO aHalli3a U METOJIUKU OO0YUEHUSI MaTeMaTHKe B By3€

«12» mas 2021, nporokomn Ne §
Wy
3aBeayromuit kadenpoit Q// 7%} JL.B. [lIkepuna

OnoO6peHo  Hay4YHO-METOAMYECKAM COBETOM  CHEIHAIBHOCTA  (HAINpaBICHUS
MOJITOTOBKM) (haKyJIbTeTa HauaabHBIX KiaccoB 21 mast 2021 1. [Ipotokon Ne 7

[Ipencenarens H.1O. Imutpuena



JIucT BHeceHUus U3MEHEeHU

JlonomHeHUsI 1 U3BMEHEHUS B pabouyIo MpOorpaMmMy AUCIUTLITAHBI
Ha 2021/2022 yueOHbI# TOA

B nporpammy BHOCSITCS CenyIOLIUE U3MEHEHUS:

YcuneHa mpakTHYecKas HANpaBICHHOCTh W3YyYCHHUsS JUCHUIUIMHBI 32 CYCT
MPOBEACHHUS 4 YacOB MPAKTUYCCKUX 3aHATHIA B (DOpME MPAKTHYSCKOW MOJATOTOBKH
(cTaructuueckass o0pabOTKa W KOPPEISLMOHHBIA aHAJINU3 HCCICIOBATEIIbCKUX
JTAHHBIX).

[Iporpamma nepecmoTpeHa u ofo0peHa Ha 3acejlaHuu Kadeapsl
12 mas 2021r., mpotokon Ne 8

BHeceHHbIC H3MEHEHUS YTBEPIKIAL0:
3aBeayromuit kadenpoit

[Ikepuna JIrommuiaa BacuinbeBHa o ELlery

Ono6peHo  HAay4YHO-METOAMYECKUM COBETOM  CIEIMAIBHOCTH  (HAIlpaBJICHHUS
MOJTOTOBKH) (haKyyibTeTa HauadbHbIX Ki1accoB 21 mas 2021 1. [Ipotokon Ne 7

[Ipencenarens _,/_/’[/_}—ﬂ ~ H.1O. Imutpuena



1. HOACHUTEJIBHASA 3AIIMCKA

1.1. PaGouas mnporpamma 1o AuCHUIUIMHE «OCHOBBI MaTeMaTU4YeCKOU
00paboTKH uH(pOpMaIIN OTBEYAET TpeOOBaHUAM benepaibHOTO
rocyAapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa BHICHIEr0 oOpa3oBaHus (nanee —
OI'OC BO) mno wHampaBienuto mnoaroroBku 45.03.05 «Ilemarornueckoe
oOpa3zoBaHue(c JByMs MNPOPWISIMU TOATOTOBKH)», YTBEPKICHHBIM MPHUKA30M
Munobpuayku Poccuu ot 7 aBrycta 2014 1. Ne 940; ®enepanbHbiM 3akoHOM «O0
oOpazoBanun B P®D» ot 29.12.2012 Ne273-®3; HOpMaTUBHO-IPABOBBIMU
JOKYMEHTaMHM, pernamMeHTHpyomuMu obpaszoBarenbHblil nporecc B KITIY wuwm.
B.I1. AcradreBa no HampaBieHHocTH (Tpoduiito) oOpa3zoBaTesbHON MPOrpamMMBbl
45.03.05. «llemarormuyeckoe oOpa3zoBaHue(c ABYMSI TPOQPUISIMU TOATOTOBKH)Y,
HampaBieHHOCTh (mpodunb) IlepeBog u mepeBopOBenCHUE, OYHON (HOPMBI
oOyuenus: Ha ¢axynprere MHOCTpaHHBIX s3bikOB KITIY wum. B.I1. AcradneBa ¢
MIPUCBOCHUEM KBaTMUKAIIAN OakanaBp (mpoduiip «IlepeBon u
NIEPEBOJOBEICHUEY ).

Huctumuinaa  «OCHOBBI  MaTeMaTruyeckoll  o0paboTku  HH(pOpMAIIUN
(b1.5.03.03) BkIIIOYEHA B CIIMCOK IUCIUILIMH Biioka 1 «O0IIeKyIbTypHbIE OCHOBBI
npodeccuoHalbHON esTenbHOCTHY, ba3zoBas dacth, 5 cemecTp ydeOHOro ruiana
110 OYHOU hopme 0OydeHHS.

1.2. TpymoeMKocTh IUCHMIUIMHBI COCTaBiser 2 3.e., 72 yaca oOIero
oObeMa BpeMeHH: 18 4 — JICKIIMOHHBIE 3aHATHS; 18 4 — mpakTUYecKkue 3aHATus (B
TOM 4ucIie 4 yaca 3aHSATUN MTPOBOAMUTCS MO PEHICHUIO MPAKTUYECKUX 3a/1a4), 36 4 —
camocrosTeapHas pabora. @opma NPOMEKYTOYHON aTTeCTALUH - 3a4eT.

1.3. Ilenv  oceoenuss  OucuunauHwvl:  COJACHUCTBUEC  CTAHOBIICHHUIO
npoeCcCHOHANBHBIX KOMIIETCHIIMI CTYAEHTOB IEAaroruyeckoro oOpa3oBaHUs Ha

OCHOBC OBJIaACHHUA COACPIKAHUCM JUCHUIIIINHEBIL.



1.4.1lnanupyemble pe3ynbTaThl 00yUeHUs

3amaun OCBOCHUA

[TnanupyemMble pe3yabraThl 00y4eHUS 10

Kon pesynbratoB 00yuenus

JUCLUIIIMHBI JMCLMILIMHE (JIECKPUITOPHI) (xomneTeHuus)
dopmupoBaHuE 3HaTh: MpeaMeT AUCUUIUIMHBL, posb, MecTo | OK-6 Bragenue Hacneauem
CIIOCOOHOCTH Y 3HaYUMOCTb JIMCLUIUIMHBI B CHCTEME OTE€YECTBEHHOM KYyJIbTYpHOI
HCIOJIb30BaTh 3HAHM; CYyTh OCHOBHBIX METOJIOB U 3a/1a4, MBICJIY, HAIIPaBJIEHHOH Ha
MaTeMaTU4eCKui CBSI3aHHBIX ¢ 00pabOTKOI MH(POPMALINY; pelieHue
anmapar Juist MaTeMaTU4YEeCKUE MOJEIU KaK CpeCcTBa oOIeryMaHUTapHbIX U
00paboTKn paboThl ¢ HHGOPMAITUECH. 00IIeUeIOBEYCCKUX 3a/1ad
nH(popMaIuu OK-12, ciocoGHOCTH

paborarb ¢ pa3IMuHbIMU
YMeTh: IpUMEHATh MaTEMATUYECKUE HOCHUTESIMU HH(pOpMaIuy,
METO/IbI I 00pabOTKU MHPOPMAIUH. pactpenenéHHpIMH 0a3aMu
JNaHHBIX ¥ 3HAHWH, C
Brnagers: npuemamu u MeTogamMu 106 HEIMHI
MaTemMaTu4yeckoil 00paboTku nHpopMaLuu. KOMIIBIOTEPHBIMH CETSMH
OK-15, cnocoOHOCTE
BBIJIBUTaTh TUIIOTE3bI U
MOCJIEZI0BATENIbHO Pa3BUBATh
apryMEHTAlIMIO B UX 3aIIUTY
dopMupoBaHue 3HaTh: OCHOBHBIE IPUEMBI U METO/IbI OIIK-7 crtocobHOCTH
TOTOBHOCTH MOMCKa, KPUTUYECKOTO aHalln3a, CHHTE3a CBOOO/IHO BBIpakaTh CBOU
UCIOJIb30BaTh nH(popMaInu, MpeACTaBICHUS JaHHBIX MBICIIH, aJIEKBATHO
MaTeMaTu4eCcKue WCCIIEIOBAaHUSI. UCIIOJIB3YsI pa3HOOOpa3HbIE

MeTOJ1bI 00paboTKH
nHpopMaIuu 1
pelIeHUs
po¢eCcCHOHATBHBIX
3a7a4

YMeTh: IPUMEHSTh MaTeMaTHICCKUE
METO/IbI 00pabOTKH MCCIIEA0BATEIBCKIX
TAHHBIX.

Brnagerb: onbITOM MPUMEHEHHS
MaTeMaTHYECKUX METOJIOB 00pabOTKH
nHMOPMAITUHY IS PEeIICHUS
po(heCCHOHATILHBIX 3aJ1ad.

S3BIKOBBIE CPEJICTBA C LIEIIBIO
BBIICTICHUS pEJICBAaHTHON
nHpopmaruu

OIIK-8 BianeHue
0COOCHHOCTSAMU
0pHUIINATEHOTO,
HEUTPaAJIBHOTO U
HEO(PUIMATILHOTO PETHCTPOB
oO01IeHus

OIIK-9 roToBHOCTH
MIPEOI0JIEBaTh BIMSHUE
CTEPEOTUIIOB U
OCYIIECTBIISATH
MEXKYJIbTYpPHBIN TUAJIOT B
obmeli 1 mpodecCuoHAITBHON
cepax oOmieHuUs

IIK-2 Bnanenue cpeacrsaMu
U METOAMKAMHU
npodeccroHanbHON
JEeSTeNIbHOCTH YUUTENs U
MIpPeToaaBaTes
WHOCTPAHHOTO SI3bIKa, a
TaK)Ke 3aKOHOMEPHOCTSIMU
MPOLIECCOB MPETOIaBaHus U
W3YYEHHUS WHOCTPAHHBIX
SI3BIKOB




1.5. KoHTposb pe3yabTaToB OCBOEHUS JUCHUILTNHBI

B xome wu3yuyeHHs UCHUIUIMHBI HWCHOJB3YIOTCS CIEAYIOUINE METObI
KOHTPOJSl YCHEBAEMOCTH OOYyYalOMIMXCS: YCTHBIH OINpOC; TECTUPOBAHUE;
BBITMIOJIHEHNE JTa00paTOPHBIX padOT M MHIWBUAYAJBHBIX MPAKTUUECKUX 3aJaHUU.
®opma UTOTOBOTO KOHTPOJIS — 3a4eT.

O1eHOYHBIE CpelNcTBa pE3yAbTaTOB OCBOCHUS JUCIUIUIMHBI, KPUTEPUHU
OLICHKM BBITIOJIHEHUS 3aJaHU TPEACTaBIeHbl B pasnene «DOHIbI OIEHOYHBIX

CPEICTB JJIsl IPOBEICHUS TPOMEXKYTOUHON aTTECTAIIINY.

1.6. Ilepeuenbp oOpa3oBaTeNIbHBIX TEXHOJOTUH, HCHOIB3YEMbIX IMPU OCBOCHUU
JTUCIUTUTHHBI
B mnponecce 0o0ydeHHs] HCHONB3YIOTCS Pa3HOOOpPAa3HbIE OpraHU3alMOHHbIC
GbopMbl U MeTOAbl, TaKWe€ Kak. JIEKIIMOHHbIE M TMPaKTUYECKUE 3aHSTHS,
caMocTosITeNIbHAsE paboTa; MOIYJIbHO-PEUTUHIOBAass TEXHOJOTHUS  OOy4YEeHUS;
ANIEKTpOHHOE OOyuYeHHe; WHAWBUIYyallbHAas, (POHTANIbHAS, TpynmnoBas (OPMbI

OpraHu3alnuu yqe6H0171 ACATCIIBHOCTH O6yllaIOIIII/IXC$I, HUX COUYCTAHUC U OP.



2. OpFaHI/I3aHI/IOHHO-MeTOI[I/I‘IeCKI/Ie AOKYMEHTDbI

2.1. Texnomoruveckasi Kapra o0y4eHusl AUCUUILIHHE
«OCHOBBI MATEMATHYECKOM OBPABOTKHA NH®OPUALIAN»
Hamnpasnenue nonrorosku 45.03.05 «Ilemarorndeckoe oOpasoBanue(c AByMs MpopHIsIMU TIOATOTOBKH )». HarpaBineHHOCTH (Tpo¢uib)
oOpa3oBareIbHON IPOrPaMMBbI
HavanpHoe oOpazoBaHue U pycckuil sa3bIK; [lcuxonorus u negarornka HayajabHOTO 00pasoBanusi; M1300pa3uTeabHOE HCKYCCTBO

[TpakTuy. @
Bcero Cam OPMbI
HaunmMeHoBaHMe pa3aesioB U TeM JTUCIUILIAHBI Konrakr. | Jlexkumii | JIao. KP3 ) KPD KOHTpPOJIA
4acoB I I paboThI
paKTHy. paKTHy.
3aHSITUS | MOJATOTOBKA
Pasnes 1. Maremarnueckue cpeacTBa npeacrapienus ungopmauuu 16 8 4 4 8 Tect Ne 1
Tema 1.1. adopmarms 8 4 2 2 4
Tema 1 2. Crioco0b1 00paOOTKU U MPEACTABICHHS HHGOPMAITHH 8 4 2 2 4 3ananus
s CPC
Paznen I1. Ma“TeMaTnllecmle MOJIeJIN KaK CPeICcTBO padoThl ¢ 24 12 6 6 12 Tect Ne 2
HH(popManuen
Tema 2.1. DneMeHTHI TCOPHH MHOXKECTB 8 4 2 2 4
Tema 2.2. YpaBHCHHUS M HEPABEHCTBA KAK MATEMATHICCKHAE MOICIIN 8 4 2 2 4
Tema 2.3. DnemeHTbI TeOpuH rpadoB 8 4 2 2 4 3ananus
s CPC
Pazgen III. OcHOBBbI KOMOMHATOPUKM M CTATHCTHYECKOI 00padoTKu 31,75 16 8 4 4 15.75 Tecr Ne 3
HCCJIE0BATEILCKUX JIAHHBIX
Tema 3.1. DneMeHTH KOMOMHATOPUKH U METOJIbI PEIICHUS 6 2 1 1 4
KOMOHMHATOPHBIX 3a1a4
Tema 3.2. DneMeHTH MATEMATHUYECKOH CTATUCTUKHA 3aganus
6 2 1 1 4
st CPC
Tema 3.3. MeToapl CTAaTUCTUYECKOH 00paOOTKU HCCIIETOBATEILCKUX 3aganus
9 5 2 1 2 4
TAHHBIX mist CPC
Tema 3.4. IlpeacraBneHne JaHHBIX UCCIEIOBAHUS B TAOTHIHOM 10,75 7 4 1 2 3,75 3aganus
penakrope Excel st CPC
dopma IPOMEKYTOUHON aTTECTAMH 110 yueOHOMY Iiany — 3AYET 0,25 0,25 0,25 3ayer
HUTOI'O 72 36,25 18 14 4 0,25 | 35,75

OO6pa3zoBarenbHas IeSITeIbHOCTH 110 00pa30BaTeNbHOM MporpaMme IPOBOANTCS:
1) B popme koHTaKTHO# paGoThl: KoHTakTHBIE Yackl = Ayaurophbie yacsl + KP3 +KPD; Aymuroprsie uacsl = Jlekuuu + JlaGoparoprsie + [Ipaktiyeckue;
KP3 — xonTakTHas paboTa Ha 3auere; KPD — koHTakTHast paboTa Ha SK3aMEeHe.
2) B (hopMe caMOCTOSTETBbHOM paboThl 00yUAIONIUXCS — paboThI 00yJaronuXxcs 6e3 HEMmoCPEJACTBEHHOr0 KOHTAKTa ¢ TIPEToIaBaTelieM,;
3) B uHBIX (hOpMax, ONPeIEAEMbIX paboUeii POrPaMMON JIUCIIUILTHHEL.
KoHTpOI1b — yackl Ha MOATOTOBKY K 3K3aMEHY I10 OYHOM M 3a04HOM Gopmam 0OyueHH s, 4ackl Ha MOTOTOBKY K 3a4€Ty T10 3a04HOH (opMe 00ydeHHsL.




UTOI'O gacoB = KOHTAKTHBIE Yackl + caMOCTOsITENbHasl paboTa + KOHTPOIb



2.2. Conep:kaHue OCHOBHBIX pa3/1e/ioB M TeM AU CIUILIHHBI
Bba3zoBbiii pazgen Ne 1. Maremaruyeckue cpecTBa npeacTaBjJeHust

uHpopManuu
Tema 1.1. Undopmanus

CBenmeHust 0 MeNAX W3YYCHHS JUCHUIUIMHBL [IpeaMeT IUCIUTUIMHEIL.
Nudopmarms kak o0bekT uccienoBanusa. OCHOBHbIE BUIbI MH(MOpPMALMK O €€
dbopme mpencraBieHUs, crmocobaM ee KoaupoBaHUs W XpaHeHus. CBoiicTBa
uH(pOpMaIIH.

Tema 1.2. Cioco0b1 00padoTKH M NpeacTaBIeHUsA HH(OPMaIIUH

Uto Takoe o6paborka mHpopmanuu? Cnocobbl U cpeacTtBa oOpabOTKU M
npezactasneHus nHpopmaruu. [Ipuemsr 06paboTKu U aHanM3a NaHHBIX. KOHTEHT-
aHanm3. MareMaTH4ecKue CpeicTBa MPEICTaBICHUsS WHQPOPMAIUU: YTECHUE W
nocTpoeHue rpaduKoB, TAOIHII U AWATPAMM Ha OCHOBE aHaJIM3a MHPOPMAIIHH.

Basosbiii pazgea Ne 2. Maremarudeckue MOJeJ I KaK CPeACTBO PadoThI €
uHdopmanuen
Tema 2.1. DyieMeHTbI TEOPUH MHOKECTB

OmnpeneneHue MOHATUI MHOXKECTBO, MOAMHOMXECTBO M OMEpalUii HAJ HUMH.
Kpyru Diinepa kak wmaremaruyeckas wmozenb. Dopmyna BKIIOYEHHS —
UCKJTIOUYCHHSI.

Tema 2.2. YpaBHeHHsI M HEPABEHCTBA KAK MaTeMaTHYeCKUe MOIeTu
O MeTozie MaTeMaTuueCcKOro MOJIETUPOBaHMs. YpaBHEHHE, KOPEHb ypaBHEHHs. UTo
3HaYUT pemuTh ypaBHeHue? HepaBencTBo. UTO 3HAYUT pemIuTh HEPABEHCTBO?
OcHOBHBIE paBHOCHIIbHBIE MPE0OpA30BaHMs ypaBHEHHN M HepaBeHCTB. [IpumMepsr
yYpaBHEHUI ¥ HEPABEHCTB KaK MAaTEMaTHYECKUX MOJENEH Pa3IUYHBIX pPeabHBIX
CUTYyallUM.
Tema 2.3. DiieMeHTHI Teopuu rpados

Knaccuueckne wucropuueckue 3agaud Teopun rpado. OmnpeneneHue
noHsATHs  «rpad». OCHOBHBIE TOHSATHS TeOpuH TpadoB: BEPIIUHBI, pedpa,
CMEXHOCTh W HMHIIMJICHTHOCTH, CTENEHb BepmUHBI rpada; moarpad. Teopema o
CyMMe cTereHel BepmmH rpada u e€ crueactBue. Buasl rpados: momHbi Tpad,

nyctoil rpad u ap. [lyte, mapuipyT, nens, uukia. CBsi3HOCTh B rpadax. Jlepeso.



MuHMMaIbHOE OCTOBHOE JEPEBO. DWUIEPOBHI M TAMMIJIBTOHOBBI UKL U Trpadsbl.
[IpaBunbHas packpacka BepiuH rpada. [IpuMepsl UCTOIL30BaHUS SI3bIKA TEOPUU
rpadoB Kak cpenctsa paboThl ¢ HH(OpMaIIUEl.

Ba3sosblii pazgesa Ne 3. OCHOBBI KOMOMHATOPUKH U CTATHCTUYECKOM

00padoTKHU MCCJIe0BATEIbCKUX JAHHBIX

Tema 3.1. JneMeHTHI KOMOMHATOPUKHM M METOAbl pPelIeHUs] KOMOMHATOPHBIX
3ajga4

[lonsitust  «koMOMHATOpUKa», «KOMOWMHATOpHass 3amada». CrocoObl
HAIJISITHOTO TMPEJCTABICHUS PEIICHUS] KOMOMHATOPHBIX 3a7la4 METOJ0M Tepebdopa.
OcHoBHbIe TTpaBmiia koMOuHaToprku. KomOuHaTtopHbeie kKoHUTypauu u Gopmysibl
JUTS TIOJICUEeTa Yrciia pa3MellieHUH, COueTaHui 1 nepecTaHOBOK (0€3 MOBTOPEHU U
C TIOBTOPEHUSIMHU ).
Tema 3.2. Dy1eMeHTbI MATEMATHYECKOH CTATUCTHUKHU

[TonsiTUST «CTAaTUCTHKA», «MaTeMaTH4ecKas CTATUCTHUKA», «OIMHcaTelIbHas
CTaTUCTUKA», «aHAJIUTUYECKas CTAaTUCTHKa». [eHepanbHas COBOKYIHOCTb U
BeiOOpKka.  Craructuueckue  gaHHble.  OCHOBHBIE — dTalbl  MPOCTEHIIEH
CTaTUCTUYECKON 00paboTKu AaHHBIX. CTaTUCTUYECKUE XapaKTEPUCTUKHU (CpeaHee,
MOJla, MEAuaHa, pa3Max, OTKJIOHEHHE OT CPEIHEro, IUCIEPCHs, CTaHIApTHOE
OTKJIOHEHHE, KO3 HUIIMEHT BapHaIliU U JIp.).
Tema 3.3. MeToabl CTATHCTHYECKOI 00Pa0OTKH MCCJIEI0BATEIbCKUX TAHHBIX

[IpuunHHO-ClIEICTBEHHBIE OTHOUIEHUS MEKIY SABIICHUSIMU.
QOYHKUIUOHAJIBHBIE W CTOXACTHYECKHE (BEPOSTHOCTHBIE) CBSI3M SABICHUN H
nporeccoB. KoppensinnonHas 3aBUCUMOCTb. OCHOBBI KOPPEJSAIIMOHHOTO aHAJIN3a!
SMIUpHUYECKas TUHUS perpeccun; koddduimenT xkoppensuuu. [Ipumepsr ananmsa
MPSMOJIMHENHOMW CBSI3U IIPU MTAPHOU KOPPEIALUU.
Tema 3.4. IlpencraBjieHue JaHHBIX HCCJIEAOBAHHSI B TAOJUYHOM peaaKTope
Excel

@opMynbl 11 pacu€TOB CTATUCTUYECKUX XAPAKTEPUCTUK B TaOIMYHOM
penakrtope Excel. IToctpoenue rpadukoB W guarpamMm Ui MPEICTABICHUS W

00pabOoTKM TaHHBIX MCCIIEA0BaHUs B TaOIUIHOM penakrtope Excel.



2.3. MeTonuyecKkue peKOMEeHIAUH 10 OCBOEHHUIO M CIUILINHBI

Pexomenaanuu 1/ 00y4arouierocst mo padore Ha JeKUMAX
CJ0BO «IEKIUs» MPOUCXOMUT OT JTaTUHCKOTO «lectiony - urenue. B monsiTHe

JICKIIUN BKJIAJbIBACTCS J[BA CMBICTA: JIEKIUs KaK BHUJ YYEOHBIX 3aHATUN, B XOJE
KOTOPBIX B YCTHOW (pOopMe MpernopaBaTeieM H3JIaraeTcsl MPEAMET, W JICKIHs Kak
cnoco0 momauyd y4yeOHOro Marepuaina IyTeM JIOTMYECKH  CTPOMHOTO,
CHUCTEMAaTHYECKH TMOCIEI0BATEILHOTO U SICHOTO U3JIOKEHHUS.

Kak mpaBuio, nekuusi COAEpKUT Kako-mnbo o0beM HayyHOW MHGpOpMalnu,
UMEET OMpEeACICHHYI0 CTPYKTypy (BBOIHYIO 4YacTh, OCHOBHOE COIEp>KaHUE,
0000IIeHNs, TMPOMEKYTOYHbIE W HWTOTOBBIE BBIBOABI W Jp.), OTpaykaeT
COOTBETCTBYIONIYIO HJCI0, JIOTHKY PACKPBITUS CYIIHOCTH paccMaTpHBACMbIX
spneHnit. [lo cBoeMy XapakTepy W 3HauMMOCTH cooOmiaemasi Ha JIEKIUU
uHpOpMAIFsi MOXET OBITh OTHECEHAa K OCHOBHOMY MaTrepuailsy # K
JIOTIOTHUTEIIBHBIM CBEJICHUSIM.

[Tocemenune cTyeHTaMu JIEKIIMOHHBIX 3aHITUH — JIeJI0 KpaiiHe HeoOxonumoe,
IOCKOJIBKY JIEKIIMM Jal0T OOIIYI0 OpPUEHTHUPOBKY B TEME U PaCKpbIBAIOT
cofiepKaHue TUCIUILINHBL.

B xone nexkuuy nosjae3Ho BHUMATENbHO CIEAUTD 32 PAaCCyKIACHUSIMU JEKTOpa,
BBITOJIHAS IPEAJiaraéMble UM MBICIUTENbHbIE ONEpallMd U CTAapasiCh AaTh OTBETHI
Ha MOCTaBJIEHHbIE BOINPOCHI, KaK TOBOPST, CIyLIaTh aKTMBHO, BECTH BHYTPEHHUIl
MBICJICHHBIN auanor ¢ jektopoMm. I[lpu stom cnenyer BbIpabarbiBaTh y cels
KPUTUYECKOE OTHOIICHHME K CYILIECTBYIOIIMM HAyYHBIM IOJIOKEHUSM, IbITAaThCs
CaMOCTOSITEJIbHO BHUKATh B CYIIIHOCTh M3y4aeMOI'0 U CTPEMHTHCS OOHApY>KUBAaTh
UMEIOIINECs] HECOOTBETCTBHUS MEXKIY TEM, UTO HAOIIONAaeTCs Ha MPAKTUKE, U TEM,
9TO0 00 TOM TOBOPHT TEOPHSI.

Jlekust SIBNSETCS MCXOIHBIM 3TallOM B OBJIAJCHUM HAYyYHBIMU 3HAHUSMHU.
UTtoObl MaKCHMaJbHO HCIIOIB30BaTh €€ B YYEOHOM IpoIecce, HEOOXOIUMO
HAy4YHUThCS 3alUCHIBATh (KOHCHEKTHPOBAaTh) JEKIHMH. KpaTkue 3amucu JeKIuH,
KOHCIIEKTUPOBAaHMWE HX I[IOMOTaeT YCBOUTh Marepuan. KoHCHekT sBisercs

IIOJIC3HBIM TOI'lda, KOrjaa 3alimCaHo caMO€ CYIICCTBCHHOC, OCHOBHOC.



3anucu Mo XOAy JIEKIUU JOJDKHBI OBITh B II€JIOM JOCTAaTOYHO TMOJTHBIMHU IO
COJIEpKAHUIO, YIOOHBIMU JIJIsl MOCTEAYIONed pab0oThl U SKOHOMHBIMU MO TEXHUKE
BBITIOJTHEHUSL.

[TonHoTa comepkaHusi 3HAHUW O3HA4YaeT HaJIM4YME B HHUX OCHOBHOIO
TEOPETHUYECKOTr0 MaTepuaia U OOIIUX CBEACHUN MO pa3bsicHIeMOMY Borpocy. Bce
CYILIECTBEHHbIE MOMEHTBI JICKIIMU JIOJDKHBI OBITH 3alMUCaHbl C MaKCUMaJIbHOU
TOYHOCTBIO U ITOJIHOTOM.

Jlns yckopeHusi Tpoiiecca KOHCIEKTHUPOBAHHUS PEKOMEHJIYETCs, WCXOMAs U3
CBOUX WHJIMBHUAYaJIbHBIX OCOOCHHOCTEH, BHIOpATh CUCTEMY BBHITIOJIHCHUS 3amUCe
Ha JICKIUSAX, WCIIONB3Ys YyA0OHBIC JJisi Ce0sl YCIOBHBIE OOO3HAUYCHHS OTIEIIbHBIX
TEPMUHOB, HauboJiee PacIpOCTPAHEHHBIX CJIOB W TOHSATUM, TaK Ha3bIBAEMYIO,
COOCTBEHHYIO «Mapkorpaduio» - CHUCTEMY CIEIHAIbHBIX YCJIOBHBIX 3HAUYKOB,
CUMBOJIOB, COKPAIIIEHUI CIIOB.

PaboTa Ha/1 KOHCIIEKTOM JISKITUU HE 3aKaHUMBAETCS Cpa3y MOCIIE JICKITMOHHBIX
3ansaTHil. OHa OyneT 3aBepIICHHOW, €CIIM CTYIAEHT MOBTOPUT W3JI0OKEHHBINH B
KOHCIIEKTE MaTepual; BEHIHECET HETIOHSATHBIE MOJIOKEHHUS B COACPIKAHUU JICKIIUU HA
MOJISl KOHCTIEKTa ¥ YTOYHHUT MO JPYTMM HCTOYHUKAM; JOMOJHUT KOHCIIEKT JIEKIIUH
NPOMYIIEHHBIMU (pa3aMH, CIOBAMH, IMOJB3YSCh MaTepuallaMyd U3 CIEHUaIbHOU
TUTEepaTyphbl; OGOPMUT KOHCMEKT TEXHUYECKH, TPOU3BENsS TMOAYEPKUBAHUSA,
HaMeuas IJIaBHbIe BOIPOCHL. Pexomenayercs 1 6onee 3¢ heKTUBHON MpopadboTKu
JEKIMOHHOTO Marepuana JOTMOJHUTEIBHO BBECTH COOPHUK (C06apb) NOHAMUIL
BBIIENISIE B HEM IS KaXJOT0 HOBOTO TOHATHSA €ro OIpelelieHue, CBOMCTBA,
MPU3HAKH, BUJBI, TPUMEPHI WIH KOHTPIPUMEPHI U T.I. IMEHHO Takas cepbe3Has,
KpOTIOTJIMBAsi paboTa ¢ JEKIMOHHBIM MaTEpPHAJIOM TO3BOJUT TIIYOOKO OBIAICThH
3HAHUSIMH.

Tpagunmonnast By30BCKas JICKIIMsA, HA KOTOPOM MPETOJHOCUTCS |
oOBsicHsAeTCS TOTOBasi WH(MOpMaIus, TMOmJIeKamas 3allOMUHAHUIO, OOBIYHO
Ha3bIBaeTCss MHPOPMAIMOHHOW. Buabl nekiuii MOryT ObITh pa3zHo0Opa3HbiMU. Mx
BBEIOOpD 3aBHCHT OT CHeNU(PUKK TpemnojaBaeMoil y4eOHOW JTUCIUTUIMHBI U

KOHKpGTHOfI TCMBI JICKIIHNH.



Pexomenaanuu 1Jis 00y4aouierocs mno padore Ha NPaAKTHYECKUX 3aAHATHAX

IIpakmuueckue 3anamus - 3TO 3aHIATHUSA, NPOBOIHUMBIE IO PYKOBOICTBOM
npernogaBaresiss B ydyeOHOM ayaIuTOpuHU, HANpaBlICHHblE Ha YNIyOJeHUE W
3aKpemJIeHne HayYHO-TEOPETHUECKUX 3HAHUM, TPUOOPETEHHBIX HA JIEKLIUIX WIH C
MOMOIIBI0 YYEOHHKOB;, Ha (OPMUPOBAHME YMEHUI W HABBIKOB B NPUMEHEHUU
3HAHUM M OBJIAJIEHUE ONpPENEJEHHBIMH METOJaMU CaMOCTOSITENBHOU paldoThl U
HaBbIKaMU MPOo(eccuoHaNbHON AeATEIbHOCTH.

Paznuune Mexay CEeMUHApCKMMH U NPAKTUYECKUMH 3aHSATUSMH COCTOUT B
TOM, YTO Ha MEPBBIX PACCMATPUBAIOTCA, KAK MPABUJIO, TEOPETUYECKUE BOIPOCHI, a
Ha BTOPBIX YCBAaWBAIOTCS 3HAHMS NPEUMYIIECTBEHHO NPHUKIAIHOIO Xapakrepa,
OpUOOPETAIOTCS MPaKTUYECKUE HAaBBIKM B XOJE€ PEIICHHUS 3aJ]ad, BbIIOIHEHUS
71a00paTOPHBIX, KOHTPOIBHBIX MUCBMEHHBIX PAa0OT, TPEHUPOBOUHBIX YIPAKHEHUH,
HaOJI0ICHU, SKCTIEPUMEHTOB, BBIMIOJHEHUSI TUTIOBBIX PACYETOB U JIp.

O} dexTBHOCTD MNPAKTHUECKUX 3aHATHM, TMPEXKIE BCEro, 3aBUCUT OT
IOJATOTOBKM K HAM CTYZEHTOB, MX BHMUMATEJIBHOCTU U aKTUBHOCTH B XOJE CaMUX
3aHATUN, TBOPYECKOIO OTHOLICHUS K BBIIOJHEHUIO YYeOHBIX 3aJaHUil WU
pexoMeHzanuil npenonaasareneid. llepel NpakTUYECKUM 3aHATHEM  CIELYET
U3Y4YUTh KOHCIIEKT JIEKIIMM W PEKOMEHJIOBAHHYIO IIPENOJABATENIEM JIMTEPATypYy,
oOpamiasi BHUMAaHHE HAa NPAKTUYECKOE IPUMEHEHUE TEOPUHM U Ha METOAMKY
pELICHNS TUIOBBIX 3a]a4.

Ha mpakTudeckoM 3aHATHH TJIABHOE - YSCHUTH CBSI3b PEIIAEMBIX 3a1ad C
TEOPETUYECKUMH IOJIOKEHUAMHU. [Ipy pemeHun NpeisioKeHHOM 3aJadd HYXKHO
CTPEMUTHCS HE TOJIBKO MOJyYUTh MPABUIbHBIN OTBET, HO M YCBOUTH OOIINI METOA
pelIeHus MOJ00HBIX 3a/1a4.

Pemrenne 3amaum, BBINIOJIHEHWE YIPAKHEHUM HAN0 HAYMHATHL C YETKOIO
YSCHEHUsl yCJIOBHMs M TpeOoBaHMI 3ajaHus. Bo3HuUKaromue TpPyIHOCTH IIpU
pelIeHnH 3aJad M JAPYTHX IPAKTHYECKUX padOT YacTO BbI3BAaHBI HE CTOJBKO
OTCYTCTBHUEM JOJDKHBIX YMEHHM, CKOJIbKO HEBHMMATEIBHOCTBIO K YSCHEHUIO
CMBICJIa YCJIOBHS 33141 WIH YIIPAKHEHUS, & IOPOU U HEIIOHMMAaHUEM TOTO, B UEM

COCTOMT 3aJaHHC.



IIpu perrennu 3ana4 peKOMEHYETCs CIAEAYIOINN alIrOPUTM JACHCTBUM:

1. «[IpaBUIBHO TOHATH YCIOBHE 3a7a4l — 3HAYUT HA MOJIOBUHY €€ PELIUThHY.
BEIsICHUTD MCXONIHBIE NaHHBIE AJSl PEIICHUs 3aJa4ydl (Y4TO JTaHO) U 4TO TpedyeTcs
MOJTyYUTh B PE3yJIbTAaTe PEIICHUSI.

2. Teopernueckas 6a3a pemieHus (Kakue 3aKOHBI M ITOJIOKEHUS JIOJKHBI OBITH
MPUMEHEHBI TIPU PEIICHHUHN ).

3. OOuuii iax (mocyieI0BaTENbHOCTD) PEIICHHUS .

4. OdopmieHue pereHus.

5. 3anuce NOJIYyYEHHOIO pe3yJibTaTa v €ro aHaJIu3.

JUis BeAeHHWS 3amucedl Ha TPAKTUYECKUX 3aHATHUSAX OOBIYHO 3aBOJIAT
OTJEIBHYIO TETPAb MO KaXA0M yueOHON NUCIUILTUHE.

Jlormueckast CBsI3b JICKIIUH U MPAKTHUECKUX 3aHATHUH 3aKIIFOUAETCS B TOM, YTO
uHopMaIKs, OJyYeHHas: Ha JIEKIHH, B MPOLECCEe CAMOCTOSTENLHOU paboThl Ha
NPaKTUYECKOM 3aHSTHH OCMBICIUBAETCSI W TIiepepaldaThIBaeTCsi, TpPU TMOMOIIH
IperoiaBaTessl aHAJU3UPYETCs A0 MeJbyYalllluX MOAPOOHOCTEH, Mocie 4ero

IMPOYHO YCBANBACTCA.

Pexomengauuu Ajsi 00y4aiomerocsi Mo BHINOJHEHU 0 MHAUBUAYAIbHOTO
NPAKTHYECKOr0 3aJaHNUs

NuauBuayanbHOEe  MPaKTUYECKOE  3aJlaHMe  BBIMIOJNIHAECTCS B paMKax
NPAKTUYECKONM TOJATOTOBKM 10 aucuuiuinHe «OCHOBBI  MaTeMaTHYECKOM
00paboTKu HHPOPMAITNY.

OcHoBHasi 1enb 3a7aHusl: cojelcTBUE (OPMHUPOBAHUIO MPAKTUYECKHUX
HABBIKOB B 00JIACTH CTATUCTUYECKOTO aHAIHM3a UCCIIEI0BATEIbCKUX JaHHBIX.

[IpuMepHOe coaepkaHue 3a1aHUs:

1 sman (unousuoyanvras paboma).

1) IlpoBectu wu3MepeHHUs] OMNPEAEIICHHOTO CTAaTUCTHYECKOTO MpHU3HAKA Ha
OCHOBE HMEIOUIUXCSl JIUATHOCTUK (HAlpUMEp: POCT WM BEC OJHOTPYIITHUKOB;
YPOBEHb MATEMaTUYECKOW KYJIbTYpbl MM OTHOILIEHHE OJHOTPYINIHUKOB K

MaTeMaTHYECKUM 3HAHUSIM U JIp.).



2) DBpINOAHUTH MEPBUYHYIO CTATUCTUYECKYIO OOpabOTKYy MOIY4YEHHBIX
HCCJEeI0BATENbCKUX JAHHBIX: COCTaBUTh  NACHOPT psAda HCCIEAOBATEIBCKHUX
JAHHBIX; TOCTPOUTh MHOIOYI'OJBHUK PpACIpENEICHHUs] YacTOT; OIpPEAENIUTh
CpellHHE BETMYUHBI; C(POPMYIINPOBATH COOTBETCTBYIOIINE BHIBOIBI.

2 sman (epynnosas paboma,).

B mMukpo-rpynnax (2-3 uenoBeka) MPOBECTU aHAIM3 MAPHON KOPPEISIUN —
YCTAaHOBUTbH CBSA3b MEXKIY SIBJICHUSAMU, €CIM OJTHO U3 HUX BXOAUT B UUCIO MPHUYMH,
ONPEENSIIONINX APYTroe Wi, €CIM UMEIOTCsS oOllue MPUYMHBI, BO3/IEHCTBYIOIINE
Ha 9TU siBjeHUs. OCHOBHasg 3ajlaya — BBISBICHHE CBA3UM MEXIY CIy4alHbIMU
BEJIMYMHAMM (HAIpUMeEp: POCT U BEC OJIHOTPYNITHUKOB; YPOBEHb MaTeMaTHUECKOM
KYJbTYPbl U OTHOILIEHUE OJTHOIPYNITHUKOB K MAaTEMAaTUYECKUM 3HAHUSIM U JIp.).

TemaTuka UHIMBUIYATBHOTO MPAKTUYECKOTO 3a/1aHUSI MOKET OBITh CBSI3aHA C
TEMOM Hay4YHO-HCCIIEIOBATENbCKON paboThl oOydaromierocsi (KypcoBOM MpPOEKT,
BBIMMYCKHAs KBIU(PUKAIIMOHHAs paboTa).

3 aman (unousudyanrvuas paboma).

[Tocrie mepBBIX ABYX ITAaloOB M3YYCHUsS aHAJTMUTUYECKOW CTATUCTHUKH (TEOpuUs
CTaTUCTUYECKUX BBIBOJOB OPUEHTHPOBAHA HAa 00paOOTKY JaHHBIX, OJYyUYEHHBIX B
XOJI€ SKCIIEPUMEHTA, C LIEJIbI0 (OPMYJIUPOBKH BBIBOJIOB, UMEIOIIUX NPHUKIAIHOE
3HAYeHHE ISl CaMbIX pa3jIMuYHBIX OOJacTell 4el0BEUeCKON NeATEIbHOCTH), MBI
HepexoJuM K MAaTeMaTH4eCKOW CTaTHCTHUKE, KOTopas MOJpa3jeisieTcsi Ha JBeE
OCHOBHbBIE 00JIaCTH: ONUCATENIbHYIO U aHAIUTUYECKYIO CTaTUCTHKY. OnucarenbHas
CTAaTUCTUKA  OXBAaThIBAET METOJAbl  ONUCAHUS  CTATHUCTUYECKUX  JIAHHBIX,
IpeJCTaBlIeHUs UX B opme Tabmul, pacnpenenenuid. Ha nanHom stamne cTy1eHTh
OyIyT M3y4aTh IJICKTPOHHBIC TaOJHIIBI KaK CPEICTBO 0OPaOOTKH CTATUCTHUYECKHUX

JaHHBIX.

PexoMeHnaauuu 1is1 00y4ariuerocs 1mno moaAroToBKe K 3a4ery
3ageT — 3TO TIyOOKas WTOTOBash MPOBEpKA 3HAHWUM, YMEHWI, HAaBBHIKOB M
KOMIETEHIIUH 00yUaroIInXCs.
K cnaue 3auera momyckarorcsi oOydaroniuecsi, KOTOPbI€ BBINOJIHUIN BECh

00BbEM paboOTHI, MPETYCMOTPEHHBIN y4eOHOM TPOrpaMMOM MO JTUCITUTIIIMHE.



Opranuzanus TOATOTOBKM K 3a4eTy cyry0o MHauBHayanbHa. Hecmorps Ha
9TO, MOXKHO BBIJICIUTh HECKOJIBKO OOIIUX PAlMOHAJIBHBIX MPUEMOB MOATOTOBKU K
3a4eTy, MPUTOAHBIX JIJII MHOTUX CIIy4acB.

[Tpu moAroToBKe K 3a4eTy KOHCIEKTHI YUeOHBIX 3aHATUN HE TOJKHBI SIBISTHCS
€IMHCTBEHHBIM HCTOYHUKOM HaydHOM uHopManuu. Cienyer 00s3aTeabHO
MOJIb30BAThCS €€ YYEOHBIMU MOCOOMSMHU, CIELMAIBHON HAaYyYHO-METOAUNYECKOU
JIATEPATYPOH.

VYcBoenue, 3akperieHHe M 0000IIeHHEe Yy4uyeOHOro marepuaja CleayeT
POBOJIUTH B HECKOJIBKO JTaIlOB:

a) CKBO3HOE (Tema 3a TEeMOil) TMOBTOPEHHME TOCJIEAOBATEIbHBIX YacTeu
JUCIUIUIMHBI, UMEIOIUX OJM3KYI0 CMBICIOBYIO CBSI3b; MOCJHE KaXKIOU TEMbl —
BOCIIPOM3BEICHHE Y4eOHOro Marepuaia 1o naMaTi ¢ UCIOJIb30BaHUEM KOHCIIEKTa
U 1MOCOOMIl B TEX CIydasx, KOTrJa 4YTO-TO €lI€ HE YCBOEHO; MPOXOXKIACHUE TAKUM
00pa3oM BCero Kypca;

0) BBIOOPOYHOE MO OTAEIBHBIM TE€MaM U BOIIPOCaM BOCIPOU3BEICHUE
(MBICTIEHHO WM TyTEM 3amucH) y4eOHOro marepuaja; BbIIEICHHE TEeM WU
BOIIPOCOB, KOTOPBIE €II€ HE JOCTATOYHO YCBOEHBI WJIM TOHSTHI, U TOTO, UYTO YK€
XOPOILIO 3alIOMHMIIOCH;

B) TIIOBTOPEHUME M OCMBICIMBAaHHE HE YCBOEHHOTO Marepuaia W
BOCIIPOM3BEAECHUE €TI0 0 MaMSITH;

') BBIOOPOYHOE JJIsI CAMOKOHTPOJISI BOCIIPOU3BEACHHE 10 MaMITH OTBETOB Ha
BOIIPOCHL.

[loBTOpATH cClleAyeT HE OTHEIbHbIE BONPOCH, a TEMbl B  TOWU
MOCJIEAOBATEIbHOCTH, KAaK OHHM U3JIarajiuch JIEKTOPOM. OJTO 00ecnedrBaeT
MOJy4YeHHE 1EJIBHOTO TPENCTABICHUS 00 W3YYECHHOW JUCHUIUIMHE, a He
OTPBIBOYHBIX 3HAHUH MO OTIAEIBHBIM BOIIPOCAM.

Ecnu B Xome MOBTOpPEHUsI BO3HUKAIOT KAKHE-TO HESACHOCTH, 3aTPYAHEHUS B
MMOHUMAHUM ONPENENIEHHBIX BOMPOCOB, HUX CJIEAYET BBINUCATh OTAEIbHO U
CTPEMUTHCSI HAWUTHU OTBETHI CAMOCTOSATENILHO, MOJb3YSCh KOHCIEKTOM JEKIHA U

nuTepatypoil. B Tex cimydasix, korja 3Toro cienarb He yaaércs, Hajio oOpamarbes



3a MOMOIIBI0 K MPENoAaBaresl0 Ha KOHCYJbTALlMHM, KOTOPask OOBIYHO MPOBOAMUTCS

nepea 3a4€ToM.



3. KoMIIoHeHTbI MOHUTOPHUHTIA YU4eOHBIX JOCTHKEHNH 00yYaK0IIerocs

3.1. TexHosiornyeckasi KapTa peMTHHIa JUCIUNINHbBI

«OCHOBBI MATEMATHYECKOM OBPABOTKHA UH®OPMAILIUN»

BA30BBIN PA3IET Ne 1

®opma paboTsl Konngectso 6amios 25 %
min max
Tekymas Jlabopatophas pabora Ne 1 6 10
pabora JlaGopaTopHas pabora Ne 2 6 10
[Ipomexytoun | Tect Ne 1
BIA PEHTHHT- 3 5
KOHTPOITh
Htoro 15 25
BA30BBIN PA3JIET Ne 2
®opma paboTs Konngectro 6amios 35 %
min max
Texymias JlaGoparopnast pabota Ne 3 6 10
pabota JlaGoparopnas padora Ne 4 6 10
JlabopaTopHas padora Ne 5 6 10
IIpomexytoun | Tect Ne 2 3 5
bIil peUTHHT-
KOHTPOJIb
Hroro 21 35
FA3O0BBIN PA3JIEN Ne 3
®opma paboTs! Komngectro 6ammos 35 %
min max
Texymias JlabopaTopHas pabora Ne 6 6 10
pabora JlaGopatophast padorta Ne 7 6 10
(1 sTan MHAMBHUAYAJIBHOI'O MPAKTUYSCKOTO 3a1aHus)
JlabopatopHnas padora Ne 8 6 10
(2 sTan MHAMBHUAYAJIBHOI'O MPAKTUYSCKOTO 3a1aHus)
[Mpomexytoun | Tect Ne 3 3 5
bIN PEHTHHT-
KOHTPOJIb
Htoro 21 35
UTOI'OBBIN PA3JIE]T
Conepxanue ®dopma paboTsI Kosnmaectso 6amioB 5 %
min max
3ager 3 5
Htoro 3 5
JIOIOJIHUTEJIbHBIN PA3JIETT
BazoBerit ®dopma paboTsI Komnmaectro 6amios 0%
MOIYJIB/ min max
Tema
— — 0 0
- - 0 0
HUtoro 0 0
OO0111€ee KOIMYECTBO OAIUIOB IO AUCIUATLINHE min max
(TI0 M'TOraM M3yUYeHUS BCEX MOJYJIeH, Oe3 ydeTa JIOTMOTHUTEIHLHOTO MOJTYJIS) 60 100

CooTBeTcTBHE PEHTHHIOBBIX 0AJIJI0B M aKA/IEeMHYECKOIl OLIEHKH

OOIee KOIMYecTBO HaOpaHHBIX 0aJIJIOB AxkazemMuueckas OLEHKa
6072 3a4TEHO
73 — 86 3a4TEHO
87 -100 3a4TEHO
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1. HaznayeHnue ()oHIa OLIEHOYHBIX CPEICTB

1.1. Heabro coszmanusgs ®OC gucrummmabl «OCHOBEI MaTeMaTUUCCKOM
o0paboTkn WHGOPMAIMI SBISETCS yCTAHOBIECHWE COOTBETCTBHUS YYECOHBIX
JTOCTIDKEHUW 3alVIaHUPOBAHHBIM pe3yJibTaTaM OOyYeHHs W TpeOOBaHUAM
OCHOBHOW TmpodeccuoHanbHOW 00pa3oBaTeiabHOM Mporpammsel, padodeit
MIPOrPaMMBI TUCITUATIIUHBI.

1.2. ®OC no gucuuIuIvHE penaeT 3a1a4Hu.

- KOHTpPOIIb M YIpPaBIECHUE MPOIECCOM TNPUOOPETeHUs CTyACHTaMHU
HEOOXOMMMBIX 3HAHWW, YMEHHWH, HABBHIKOB M YpPOBHA CGHOPMHUPOBAHHOCTH
komnereHiu, omnpeneneHHbix B ®I'OC BO 1o COOTBETCTBYHOLIEMY
HaTpaBJICHUIO MOATOTOBKH;

- KOHTPOJIb (C MOMOIIBIO HAOOpa OIIEHOYHBIX CPEJICTB) U yMpaBJICHUE (C
OMOIIBIO 3JIEMEHTOB OOpaTHOM CBSI3U) JOCTHKEHHUEM Ielield peau3aiiu
OIIOII, onpenenenHslx B BUAe Habopa oOmenpoeccCuoHaNbHbIX U
po(eCCUOHAIBHBIX KOMIIETECHITUH BBIITYCKHUKOB;

- obecreyeHre COOTBETCTBUS PE3yIbTaTOB 00ydeHMs 3ajadyaM Oymyuiei
po¢eCCHOHATLHON JACSITEIFHOCTH YepPe3 COBEPIICHCTBOBAHNE TPAAUIIMOHHBIX
M BHEJIPCHUE WHHOBAIMOHHBIX METOMOB OOydYeHHs B 0Opa3oBaTeIbHBIM
npolecc YHUBEPCUTETA.

1.3. ®OC pa3paboTan Ha OCHOBAaHUH HOPMATUBHBIX JOKYMEHTOB:

- (enepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBLHOTO  CTaHJapTa
BhICIIIETO  oOpa3zoBaHMsi 1O  HampaBieHutro  noaroroBku — 45.03.05
«Ileparormdeckoe  oOpa3zoBaHue(c  ABYMS  TOpOQUISMH  TOATOTOBKH)Y,
YTBEP>KIEHHOTO TpukazoM MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit
®denepanuu, ot 12.08.2020 N969;

- oOpa3oBareNbHOM  TporpaMMbl  BBICHIETO  OOpa3oBaHHUsS  TIO
HampaBieHuto noarotoBku 45.03.05 «Ilemarormveckoe obOpazoBaHue(c ABYMS
npo@uIsMU  TIOATOTOBKH)», HANpaBICHHOCTh (mpodmiib) o0pa3oBaTeIbHOM
nporpammbl  HaganpHOe oOpa3oBanne u pycckuil s3bik; [lcuxomorust u
Mefaroruka  HavalbHOTO  oOpa3oBaHusi; V3o0pasurenbHOE  HCKYCCTBO,
KBy (puKanus (CTeneHb) «0aKaiaBpy;

- Tlonoxenuss o ¢dopmupoBanun ¢GOHAA OIECHOYHBIX CPEIACTB IS
TEKYIIETO KOHTPOJS YCIIeBAEMOCTH, MMPOMEKYTOYHOM U MUTOTOBOM aTTecTalliu
oOyyaromuxcst Mo 00pa3oBaTENbHBIM MPOrPaMMaM BBICIIETO 00pa3oBaHUS —
mporpaMmam OakajaBpuara, IporpaMmaM CIelUaluTeTa, MporpaMMam
MarucTparypbl, IpOrpaMMaM TOJATOTOBKH HAyYHO-TIEJJaTOTHYECKUX KaJapoB B
acCIIUpaHType B benepanbsHOM roCyIapCTBEHHOM OIOIKETHOM
o0pa30BaTebHOM  YUYPEXKICHUH BBICIIErO0 oOpasoBanus «KpacHospckuii
roCcyJlapCTBEHHbIN nenaroruueckuil yuusepcuteT um. B.I1. ActadbeBa» u ero
dunuanax.



2. IlepeyeHb KOMIIETEHIMI € yKa3aHHeM 3TanoB uX (GopMHpPOBaHUS B
npouecce U3y4eHus JUCHHUILIMHBI

2.1. TlepeyeHb KoMIeTeHHUH, (OPMHUPYEMBIX B TMpoLEcCe H3yYEHUs
JAVCIUTLITHBL:
OIIK-7: cnocoOHOCTBIO CBOOOIHO BBIPAXKaTh CBOU MBICIH, aJIEKBATHO

UCIIOJIB3YI0 Pa3HOOOpa3HbIE S3bIKOBBIE CPEJICTBA C LIEJIbIO BBICICHUS
peseBaHTHOU MH(MOpMAaIIH

OIIK-8: BmaneHuem 0COOEHHOCTAMH O(UIIMAIBHOTO, HEUTPAJIBHOTO U
HEO(PUIIUATBLHOTO PErUCTPOB OOIIEHUS

OIIK-9: roTOBHOCTBIO MPEOA0JIEBATH BIUSIHUE CTEPEOTUIIOB U
OCYUIECTBISATh MEXKYJABTYPHBIN JUAJIOr B 00111el U podeccuoHaIbHON
cepax obmeHuUs

OIIK-12: cnoco6HOCTH paboTaTh ¢ pa3IMYHBIMUA HOCUTEISIMU
uH(popMaluu, pacupeneaéHHbIMU 0a3aMU TaHHBIX U 3HAHUH, C
7100abHBIMU KOMITBIOTEPHBIMU CETSIMU

OIIK-15: cnocoOHOCTh BBIIBUraTh TUIOTE3bI U TOCIEI0BATEIBHO

Pa3BUBATHb APTYMCHTALIMIO B UX 3alIUTY

I1K-2: Bnanenue cpecTBaMu U METOIUKaMHU MPodheCCUOHATBLHOMN
JESATEIBHOCTH YUUTEIS U MPENoaBaresiss MHOCTPAHHOTO sI3bIKa, a TaKXKe
3aKOHOMEPHOCTSIMU MPOIIECCOB MPENOIaBaHUS U U3yUCHUS

HHOCTPAHHBIX A3BIKOB

OK-6: B1aieHre HacIeANEeM OTEUECTBEHHOM KYJIBTYPHOM MBICIH,
HaMpaBJIEHHOMN Ha penieHue o0IEeryMaHUTaPHBIX U OOIIEUYETIOBEUYECKUX

3agad



3 BIAJIEHUE HABBIKAMH COHI/IOKYJII)TYPHOfl u
MEXKYJIBTYPHOM KOMMYHUKAIUN, o0ecnieunBarOIuMu

a1eKBATHOCTb COLUAJIBHBIX M NPO(ecCHOHAIBHBIX KOHTAKTOBZ.2.

Jranbl GOpMUPOBAHUSA M OLICHUBAHUA KOMIIETEHIIUI

Kommnerentms JvcuuniavHel, MpakTUKH, Tun OreHOYHOE CpecTBO/
YYacTBYIOIIHE B POPMHUPOBAHUU | KOHTPOJIS KM
KOMIIETEHITUH Homep ®opma
OIIK-7: cioco6HOCTRIO | Momynb «OOLIEKYIbTYpHBIC TEKYIIUH 5.1.2 |JlaboparopHas
CBOOOIHO BBIpAXKaTh OCHOBBI IpopeccHoHATLHON pabora/
CBOU MBICITH, 8J1CKBaTHO |JESATEILHOCTHY NunuBuny-
HCTIOJNIB3YIO MeKKynbTypHasi KOMMYHUKAIHST abHOE
pasHooOpasHbie BezonacHoCTh KH3HENESATEIHHOCTH MPaKTHYECKOE
SI3BIKOBBIE CPEJICTBA C Wudopmanmonnas KyJierypa 1 3ajiaHue
LICJIbIO BBIJACIICHUS TEXHOJIOTUH B 06pa30BaHI/II/I 51.1 Tect
peneBaHTHOM
UHpOpMAUK Moy "Hay4Hble OCHOBBI npomexyrou | 5.2.1  |3auer
OIIK-8: BnameHneMm y4eOHOl aesTensHocTu” HbIN
0COOCHHOCTSMHU OCHOBBI HAYYHOH JIESITEIEHOCTH
oHUITHATHHOTO, CTyIEHTa
HEUTPaIbHOIO U OKOHOMUKA
HEO(PHUIMATIEHOTO OCHOBBI TIPEIMETHO-TTPOGUITEHON
PETUCTPOB OOIICHHUS MTOATOTOBKH
OIIK-9: rotoBHOCTRIO  |COBpEeMEHHBIC HAITPABICHHS
MIPEOI0NIeBaTh BIUSHAUE |pa3BUTHS HAYYHOH oTrpaciu (110
CTEPEOTHIIOB H TIPOGHITIO TIOATOTOBKH )
OCYLIECTBIISTh JucuuninHel METOAUYECKOM
MEXXKYJIBTYPHBII IUAIOT (TIOATOTOBKH OPUEHTHPOBAHHBIE HA
B 001Iei u JOCTHKEHHE PE3YIIbTaToB
podeCcCHOHATBHON 0o0yueHus
cthepax obmeHms MeTtoauka oOydeHHUsT 1 BOCITUTAHUS
OIIK-12: cnoco6HOCTh | TeXHONIOTHH COBPEMEHHOTO
paboTaTh ¢ pa3MUYHbEIME |00pazoBanus: COBpeMEHHBIC
HOCHUTEISIMHI TEXHOJIOTUH OOY9IEHHUS
HH(pOpMAITHH, [IIxoIBHBIN MPAKTUKYM 10
pactpeneIéHHbIME TUCITATITIHAM (TIPO QIS
0azamMu JaHHBIX U TTOATOTOBKH)
3HaHWH, ¢ TII00ANBHBIME | Y UeOHas MpaKTHKa
KOMITBIOTEPHBIMHI HCCIe0BaTeNnbcKas paboTa
CeTIMH (moy4eHne nepBUYHBIX HABBIKOB
OIIK-15: ciocoOHOCTh  |HAYIHO-HCCIIESIOBATEIHCKOM
BBIIBUTATh THIIOTE3BI 1 | PabOTHI)
MTOCIIEIOBATEIHHO [TonmroroBka k crade u crada
pa3BHUBaTh rOCYIapCTBEHHOTO dK3aMeHa
apryMEeHTAINI0 B X BrimonHenne u 3ammuTa
3aIUTy BBIITYCKHOHN KBATH(PUKAIIMOHHON
paboThl
[1IK-2: Bnagenne Monynb 5 "YueOHO- TEKyIUI 5.1.2 |JIaboparopHas
CpeACTBaMU U HCCIEN0BaTEeNbCKUI" paboTa/uHIBH/T
METOANKaMHU OCHOBBI MaTeMaTu4ecKoi yalbHOE
npoeccnoHambHON 00paboTku nHGOPMAIHH MPAKTHYECKOE
JeaTelbHOCTH yuntensi |OCHOBBI yueOHO- 3afiaHue
U TpernoiaBaresns HCCIIEI0BATEIbCKON PadOTHI 5.1.3 |CPC
WHOCTPAHHOTIO S13bIKa, & |(IpOQHIBLHOE HCCIIeIOBaHHE)




TaKXKe
3aKOHOMCPHOCTIAMU
IMponeccoB
npernojgaBaHusd U
HU3yUCHHA MHOCTPAHHBIX
SI3BIKOB.

[IpousBoacTBEeHHAS TPAKTHKA:
NpEeATUIIIIOMHAs PAKTUKA
Monyns 6 "TeopeTnueckrue 0CHOBBI
npodeccnoHambHOM
IeATeNbHOCTH"
Teopust 00y4eHUS U BOCIIUTAHUS
Monyns 7 "llenaroruueckas
uHTepHaTypa"
IIpousBoacTBEHHAS IPAKTHKA:
Mearoruyeckas MpakTuka HHTEpHA
Monysns 9 "IlpeamerHo-
METOIHUYECKUI"
JAvcuuniavHel npeaMeTHON
MOITOTOBKH OPHUEHTUPOBAHHEIC HA
JIOCTIKEHUE PE3YIBTaTOB
o0y4eHHUs
OCHOBBI PEIMETHO-TTPOGUITBHOM
MOITOTOBKHU
JMCIUIIMHB METOAUYECKON
MOITOTOBKH OPHUEHTUPOBAHHEIE HA
JIOCTIKEHUE PE3YIBTaTOB
0o0yueHus
IITxoNBHBIN TPAKTUKYM I10
JUCHMILTHHAM (TIpO IS
ITOJITOTOBKH )
IToaroroBka k caade u crada
TOCYIapCTBEHHOTO dK3aMeHaA
Brinonnenue u 3ammra
BBIITYCKHOM KBaTHU()UKAITMOHHOM
paboTHI

MIPOMEKYTOU
HBIN

521

3aueT

OK-6: Bnasenue
HacleneM
OTE€4YECTBEHHOU
KyJIBTYPHOUM MBICIIH,
HaIpaBJICHHOW Ha
pemieHue
00IIeryMaHuTapHBIX U
00IIIe9eTIOBEYECKUX
3ama4

Momyns 10 "IIpeametHo-
TEOPEeTUUICCKUIA"

OCHOBBI SI3BIKO3HAHUS

Momyns 1 "MupoBo33peHuecKuit"
Kynberyponorus
EctecTBeHHOHayUHAs KapTHHA
Mupa

Momyns 2 "KoMMyHUKaTUBHBIH"
MHocTpaHHBIH A3BIK

Pycckuii s13bIK U KyJIbTypa peduu
HNudopmarmonHo-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH B
00pa30BaHUN U COLMATILHOM cdepe
Ilenarornueckas puTOpHKa
Monyns 3
"3n0poBBhecOeperarommin"

OcHoBbl 30X u ruruena
AHaromus 1 Bo3pacTHas
(hu3nomorus

Bbe3omacHOCTh KU3HENEATENFHOCTH
dusnveckas KyJabTypa U CIIOPT
dusnveckas KyJabTypa U CIIOPT:
DneKTuBHAs TUCIHILIIHA C TI0
o0melt hu3maeckon

MTOITOTOBKE/ DNEKTUBHAS
JUCIHILTAHA TI0 TTOIBUKHBIM H
CIIOPTHBHBIM UrpaM/DNeKTUBHASL
TUCHHILTIHA TI0 (pr3mueckon
KyJbType A7t oOyqaromuxcst ¢ OB3
Y MHBAJIU]IOB)

TEeKYILUN

5.1.2

JlaGoparopHas
pabora/uHIuBU/
yalbHOe
HPAKTHIECKOE
3aJaHue

5.11

Tect

MTPOMEKYTOU
HBIA

5.13

CPC

5.2.1

3auer




Monynb 4 "Teopus u mpakTuka
HWHKJIIO3UBHOTO 00pazoBaHus"
CoBpeMeHHbIE TEXHOIOTHH
HWHKJIIO3UBHOTO 00pa30BaHuUs
[IpoexrupoBanue
VHIUBHUTyaTbHBIX
00pazoBaTeNbHBIX MapIIPYTOB
nereii ¢ OB3

Monynb 5 "YuebHo-
HCCIIEeIOBaTEIbCKII"

OCHOBBI MaTeMaTHIECKOM
00paboTku MHPOPMAIH

OcHOBBI yueOHO-
UCCIICZIOBATENbCKON paOOThI
(mpoduibHOE UCCTIeOBaHKE)
Y4eOHas npakTUKa:
03HAKOMUTEJbHAS TIPAKTHUKA
VY4eOHast mpakTHKa: Hay4yHO-
uccreqoBarenbekas padbora
(monmy4yeHne epBUYHBIX HABBIKOB
Hay4HO-HCCIIEA0BATEIbCKON
paboten)

IIpousBoacTBEHHAS MPAKTHKA:
MIPETUTIIOMHAST TPaKTUKA
Momyns 6 "TeopeTnaeckne 0CHOBBI
npodeCcCHOHATBHON
nesitenpHOCTH

Teopust oOydueHUST M BOCITUTAHUS
YyeOHas pakTHKa: BBEICHUE B
npodeccuio

YueOHas

MIPAKTHKA: TEXHOJIOTHIECKAas
(TIPOEKTHO-TEXHOJIOTUIESCKAS )
MIPaKTHKA

Monyns 7 "Ilemarorudeckas
HHTEepHaTypa"

IIpoexTupoBaHue ypoka 1o
tpedoBannio PI'OC
[IponsBoacTBEHHAs TPAKTHKA:
Tearornueckasi IpakTuka HHTepHA
Momyns 8 "OCHOBBI BOXKATCKOM
nesitenpHOCTH

Y4eOHas mpaKkTHKa: 00IIeCTBEHHO-
Mearornueckas mpakTuKa
[Ipon3BoacTBEHHAS TPAKTHKA:
BOXKATCKasl MPaKTHKA

Monyns 9 "IIpeameTHo-
METoauYeCKuin"

JvcuunianHbl npeaMeTHON
MTOITOTOBKY OPUEHTHPOBAaHHBIC HA
JIOCTHKEHUE PE3yIIbTaToB
o0y4eHus

OCHOBBI IPeIMETHO-TTPOGHITEHON
MTOJITOTOBKH

OO6pa3zoBarenbHOE TIPaBO
JIMCIIUIIIMHBI METOAUYECKOM
MTOJITOTOBKY OPUEHTUPOBAaHHBIC HA
JOCTHKEHHE PEe3yIbTaToB
o0y4eHust

Metonnka 0Oy4eHHUs. U BOCIIUTAHUS




TexHONMOrMM COBPEMEHHOTO
oOpazoBanusi: CoBpeMEHHbIE
TEXHOJIOTUHU O0y4CHHS
TexHONMOrMM COBPEMEHHOTO
oOpazoBanusi: CoBpeMEHHbIE

o0y4eHHUS

IIIxONBHBIN IPAKTUKYM I10
JUCIUTUTIHAM (TIpOQHIIs
MOJITOTOBKH)
[Ipoun3BoacTBEHHAs paKTHKA:

IIpousBoacTBEHHAS IPAKTHKA:
Mearorudeckas mpakTuka
VYueOHast mpakTHKa
UCCIIeIoBaTeIbCcKas paboTa
(momyueHve IePBUYHBIX HABBI
Hay4HO-HCCIIEA0BATEIbCKON
paboTsr)
IToaroroBka K ciave u caada
TOCYJapCTBEHHOTO dK3aMeHa
Brinonnenue u 3ammra

paboThI

Cp€acTBa OLCHUBAHUA PE3YIbTATOB

MEXAUCIUIUIMHAPHBIA TPAKTUKYM

BBIITYCKHOM KBATH(PUKAIMOHHOMN

KOB

3. ®OH/I OLIEHOYHBIX CPECTB IJI MPOMEKYTOUHOM aTTecTauuu
3.1. ®oHABI OLIEHOYHBIX CPEACTB BKIKOYAIOT: BOIPOCHI K 3a4ETY.

3.2. OueHoYHbIE CPEeACTBA

3.2.1. OneHounoe cpeacTBo 5.2.1. — BOMPOCH K 3a4eTy.
Kpurepun olieHuBaHus 10 OIIEHOYHOMY CPENCTBY 5.2.1. - BOMPOCHI K 3a4eTy

Bricokuii ypoBeHb [IponBuHYyTHIN ba3oBbIif ypoBEHb
copmupoBaHHOCT YPOBEHB copmupoBaHHOC
U KOMIETEHIINH c(hOpMUPOBAHHOCT | TU KOMIETEHIIMH
dopmupyemblie U KOMIETCHIINH
KOMIICTCHITUH (87 - 100 6ammoB) (73 - 86 6ayutoB) | (60 - 72 6ayoB)*
OTJIMYHO/3aUTEHO XOPOIIO/3aYTEHO | YIIOBIIETBOPUTEIH
HO
/3a4TeHO
OK-6: Bnanenne HacnemueM | OOy4Jaromumcs OOyuaromuiics B OO6yuaromuiics
OTEYCCTBEHHOM KYJIBTYPHON [IPOSABIIAET OOJIBIINHCTBE BJIaJceT
MBICITH, HalPaBICHHOM Ha BBICOKU YPOBEHb CIIy4aeB IIPOSIBIIIET | OCHOBHBIMU
peHICHHC c(pOPMUPOBAHHOCT | COCOOHOCTH HaBBIKAMU
o0eryMaHHTapHEIX 1 Y HaBBIKOB MIOUCKA, | OCYLIECTBIATh MIOKCKa,
00IIIeUeIOBEYECKHX 3a/1a4
KPUTHYECKOTO MIOUCK, KPUTHYECKOTO
aHaJIM3a U CUHTE3a | KPUTUYECKUHN aHanu3a u
uH(bopMaIuy, aHaJIU3 U CUHTE3 CUHTE3a
MPUMEHSIET uH(bopMaIuy, uH(popMaIuu
CUCTEMHBIN NIOAXO0] | IIPUMEHSET
JUISl pELLIEHHUS CHUCTEMHBIN TIOIXOL
NIOCTaBJIEHHBIX JUTSL pEIICHUS
3az1a4 MOCTaBJICHHBIX
3a/1a4
OIIK-7: crtocoOHOCTEIO OO6yuatomuiics OO6yuatomuiics B OO6yuatomuiics
CBOOOJIHO BBIPAXKATh CBOM HPOSIBIIICT OOJIBIIIMHCTBE JEMOHCTPUPYET
MBICIIH, a/ICKBATHO BBICOKUN YPOBEHb | CIIy4aecB BIIAJICHUE
HCTIONB3YI0 PAsHOOOPASHBIE | ¢ 6pMUPOBAHHOCT | IEMOHCTPHDYET OCHOBaMH




SI3BIKOBBIE CPEJICTBA C LIEBIO
BbIJICJICHHSI peJIeBaHTHOM
nHpOopMaIH

OIIK-8: Bmamenunem
0COOCHHOCTAMHU
ounmansHorO,
HEUTPAIbHOIO U
HEO(UIIATHLHOTO PETHCTPOB
oOIIeHUs

OIIK-9: roToBHOCTBIO
MPEOI0IeBaTh BIUSIHUE
CTEPEOTHUIIOB U
OCYIIECTBIISTh
MEXKYJIBTYPHBINA U0l B
o01meit u
npodeccnoHanbHOM chepax
001EeHNs

OIIK-12: cnocobHOCTH
paboTarb ¢ pa3nuYHBIMH
HOCHTEIISIMU UH(POPMAIIH,
pacnpenenéHHbpIMU 0a3aMu
JIAaHHBIX ¥ 3HAHUH, C
T100aTbHBIMHU
KOMIIBIOTEPHBIMU CETIMHU
OIIK-15: cnocobHOCTH
BBIJIBUTATh THITOTE3bI U
MOCIIEIOBATENBEHO Pa3BUBATh
apTyMEHTAIIMIO B UX 3allIUTY

U CHELMAIIbHBIX
Hay4YHbIX 3HAHUH B
COOTBETCTBYIOLLEH
IIPEIMETHON
obnactu

BJIaJICHHE
CHelalbHbBIMU
Hay4HbIMU
3HAHUSIMU B
COOTBETCTBYIOLLIEH
IIPEIMETHON
obnactu

CIIELUAIIbHBIX
Hay4YHbIX 3HaHUI
B
COOTBETCTBYIOILIE
1 IIpeIMETHON
obJacTu

[IK-2: BmageHme cpeacTBaMu
U METOJMKaMHU
podeCcCHOHATBHON
JeATENILHOCTH YUUTENS 1
nperno/aBares
WHOCTPAHHOTO S3bIKa, a
TaKXKe 3aKOHOMEPHOCTSIMH
MPOIIECCOB MPETIOABAHUS U
W3yUYCHHS UHOCTPAHHBIX
SI3BIKOB

OO0yuaroruiicst Ha
BBICOKOM yPOBHE
MIPOSIBIISCT
CIIOCOOHOCTH
OTIPENEISITh KPYT
3a/1a4 B paMKax
IMOCTaBJICHHOM
1IeJIM ¥ BRIOUpATh
OIITHUMAJIbHEIE
CIIOCOOBI UX
penieHus B
COOTBETCTBYIOIIEH
MpeaMETHOU
obmactu

OOyuaromuiics Ha
MIPOJIBUHYTOM
YPOBHE MPOSIBIISIET
CIIOCOOHOCTH
OTIPENEISITh KPYT
3a/1a4 B paMKax
IMOCTaBJICHHOM
1IN ¥ BBIOMpATh
ONTHUMAJIbHEIE
CIIOCOOBI UX
penieHus B
COOTBETCTBYIONIEH
MpeaMETHOU
obmactu

OOyuaronuiics Ha
0a30BOM ypOBHE
MIPOSIBIISICT
CIIOCOOHOCTh
OTIPEIEISITh KPYyT
3a/1a4 B paMKax
IMOCTaBJICHHOM
1IeJIM ¥ BBIOUpATh
ONTUMAJIbHEIE
CIIOCOOBI UX
penieHus B
COOTBETCTBYIOIIIE
1 npeaMeTHOU
obmactu

*Menee 60 6ayIOB — KOMITETEHITHS HE C(hOPMHUPOBaHA

4. @oH OLIEHOYHBIX CPEJICTB JJIfl TEKYlIero KOHTPOJISl yCIIeBAeMOCTH
4.1. ®oH/IBI OLIEHOYHBIX CPEICTB BKIIOYAIOT: TECTHI M TAOOpAaTOPHBIE PAOOTHI.
4.2 Kpurepuu OllcHUBaHUS
4.2.1. Kputepuu OolleHUBAHUS 10 OIIEHOYHOMY cpenctBy 5.1.1. — TecT.

Kputepun orieHuBaHUS KonnuectBo
OayoB (BKJIAJ B
pPEeUTHHT)
BepHo 1 10cTaTOYHO MOTHO 000CHOBaHHBI OTBETHI HA BCE BOMIPOCHI 3
0a30BOr0 YPOBHS CIIOKHOCTH
BepHo u 10cTaTOYHO MOTHO 000CHOBAHHBI OTBETHI HA BCE BOMIPOCHI 1

0a30BOT'0 U CPEIHETO YPOBHS CIIOKHOCTH




BepHo u gocrarouno nojgHo 000OCHOBaHHBI OTBETHI HA BCE BOIPOCHI
0a30BOr0, CPEAHETO U BRICOKOTO YPOBHS CIIOKHOCTH

MakcuMaJbHbI 0211

5

4.2.2. Kputepuu olleHUBaHUsS MO OIEHOUHOMY cpencTBy 9.1.2. — naGoparopHas

pabOTa/MHIMBUAYVAITBHOE MIPAKTHYECKOE 3aIAHUE.

Kpurepun onenusanus KonnuectBo
0aIoB (BKJIA B
pEUTHHT)
O060CHOBaHHOCTb LIEJEeH U 3a]1a4 2
Brnanenue npeMeTHBIM COJIEpKAHUEM 2
Bepnas mocnenoBaTesIbHOCTh BBITIOIHEHUS 9TAIOB PadOTHI 2
O60CHOBaHHOCTD ITOJIYYEHHBIX PE3YJIBTATOB U BHIBOJIOB 2
[Tpe3enTarus pe3yabTaTroB pabOThI 2
MakcumMaabHblii 6211 10




A)
C)

E)

5. OueHouyHbIe cpecTBA (KOHTPOJbHO-U3MeEpPHUTeIbHbIe MATEPHAJIbI)

5.1. OneHo4HbIe CPeaCTBa VIS TEKYLIEro KOHTPOJIs YCIIeBaeMOCTH

5.1.1. TunoBbie BAPHAHTHI TECTOB MO AUCHUIINHE
«OcHOBBI MaTeMaTH4ecKoi 00pa0doTKu HHpopMaLUN»

Tect Ne 1

Ba3osblii pazges 1. Maremaru4yeckue CpeacTBa NMPeEACTABICHUSA
uHpopManUu

YCTaHOBUTE COOTBETCTBHE MEXAY TpadUIeCKUM TNPEACTaBICHUEM
uHpopmanuu u e€ Bunom: 1) I'paduk; 2) ['mcrorpamma; 3) Kpyrosas
nuarpamma; 4) Cxema; 5) Tabnuna; 6) Jluarpamma ¢ obiactamu

]

2

L
=

% oT 0DIIEro KOIHUCCTBA
CTYICHTOB
w ke
= (=]

[*]
=

—
=)

-]

BBICOKIT

cpemmtii
VpOBHE PasBHTHA KYILTYPbI
HPodecCHONATLHOE0 MBILICHNS

HUIEHIE

500 400 300
Mywn

P

100 200 300 4

@O vau

B2 Hau

OKTI nau

00 500

‘-Iucneuuocfb Hagéneuun 15757(7);270750'*
i e
e 9 mnpa
g = 1 8wmnpn| |
2 6 7 mnpa
0 . — _6mnpa
o " Swnpa
§ 2 4 mn|
o 2 Swmm | |
[ I
D 1+ *{ S— - —
So 1
o o
T g§85888F 8 8 8 8
Year
Source: U.S. Consus Bureau, International Dats Base, August 2006 version.

B)

i
n
e
e

M

- -
mimy? 1
12
i
na

AW P
s g Ne

o

nus 3
A - g P B o e T e W Y 04
) ¥ V )
2 02
Nt M
ne »a
no . oy
AT EOIONMRNUBIRITIENNDRININTEN
13% 13%
o1 ke,
e} u
17% B2 ke
034 ke,
044 ke,
57 %
ey Ye A6 HbIH
puoi XpOHO. BO3pacT
HCTOPHH PAMKH
99% — | Ucropus Ipubnusurensio 4 | [pubnusurensho 4
JIONMCbMEHHAs | IEPBOOBITHOTO | MJIH. JieT Haszan — | miH. jer (40 000
HCTOpHS obmiecTsa IV-I ThiIC. 10 H. 5. BCKOB)
1% — | Ucropus IV 1hiC. 10 H. 3. — | Okono 4000 ner
THCbMCHHAs Jlpesuero mupa | cepeauna 1 Toic. | (40 BekoB)
MCTOPHS H.D.
Hcropus 476-1640 rr. Okono 1200 ser
CpeiHHX BEKOB (12 BekoB)
Hcropus 640-1900 rr. Oxono 300 ner (3
Hosoro BeKa)
Hcropus ¢ 1900-x rr. 1 Bek
Hogeiimero
Komnblorepras ¢ 2001 r. TTo HacTosee
apa BpeMst




tasen P o
: ‘ AcTopMY eciel
MCTOUHUEN
P B
)0 00000 - : -
Davoma | ton e | Awmcn Emers hoatirsouns | Hapn Spuap o
e[ msiows B Ve oo | e S e os-i7 » apxuebl mysen Gubnuotern

Neonansaoms

HHHUIH

00 0 -0 I I I
Aton Yrag - Awe  nesn - nerp il
i ol e " OOHY MEHTBI | IHCAOHATBI |

Boipyyka

W Bupyura

e R
/\ MpyBbins 7 Q

Omeem: B T1abmune moJ KaXAbIM HOMEPOM, ONPEACISIOIMNM BH]I
rpadudeckoil  MHPOpPMAIMK, YKaOKHTE OYKBY TOAXOMSINETO TIO BHUIY
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2. Ompenenure, B KAKOM MPOAYKTE OObIIIE:

A) xupoB? b) yrneronos? B) 6enkoB?
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Apaxme ITupoxnoe Illokoman OBCAHBIE XIOIBA

OrtBeT:

Tect Ne 2



ba3sosbiii pazaea 2. Maremarnueckue MOAe/IN KaK CPeICTBO padoThI ¢
uHdopmanuen

Crapocta Kypca MpencTaBWJI OTYET MpenofaBaTesto (U3KYIbTYpbL:
Bcero crynenroB 45. W3 Hux B (QyrOombHOM cekuuum — 25,
6ackeToonbHON — 30, maxmarHou — 28, pyTOOIBHON U 6acKeTOOIBHOM
— 16, dyTOonpHOM U maxmMaTHOM — 18, 6ackeTOONIBPHOM U 1IaXMaTHON —
17, Bo Bcex Tpex cekuusax — 15. Oruet Obu1 3a0pakoBaH. [louemy?

OTBeT:

N3 100 TYPUCTOB, OTIIPABIIAIOIIMUXCA B 3arpaHUYHOC ITYTCHICCTBUC,

HEMEIKUM sI3bIkoM BiaaeroT 30 uyenoBek, aHIIMCKUM — 28,
dbpaniry3ckuM — 42. AHIIMHACKUM U HEMEIIKUM OJHOBPEMEHHO BIAJCIOT
8 uenoBeK, aHIIMUCKUM W QpaHiy3ckum — 10, HeMelKuMm u

dbpaniry3ckuM — 5, BcemMu Tpems sizbikamMu — 3. CKOJBKO TYpUCTOB HE
BJIAJICIOT HU OJTHUM SI3BIKOM?

OTBeT:

Ha copeBHoBanust kaxablii ctpesnok nenan 10 BeicTpesnoB. 3a Kaxioe
NoMajlaHie OH TMOoJMy4aad S5 OYKOB, a 3a KaXIbId MpoMax C HEro
CHUMAJIOCh OJIHO OYKO. YCHENIHbIM CYMTAJIOCh BBICTYIUICHHE, MpH
KOTOPOM CTpelsiok moiydan He MeHee 30 oukoB. CKOJBKO pa3 CTPENIOK
JOJKeH ObUT TOMacTh B MHUIIEHb, YTOOBI €ro BBICTYIJIEHUE OBLIO
YCIICIIHBIM?

OTtBeT:

Ot nepeBHU A0 kene3HoAopoxkHOM cTtaniuu 20 kM. [loe3n oTxomauT ot
ctaniuu B 11 4. B kakoMm 4acy 4esioBEKYy, JKMBYILIEMY B JIEpEBHE, HAJIO
BBINTH W3 J0OMa, YTOOBI yCHETh Ha TOE3/, €Clid OH OyaeT HATH CO
CKOPOCTBIO 5 KM/4?

OtBeT:

Nmeercs 100 ropomoB, Mexay HEKOTOPBIMH M3 HUX IPOJIOKEHBI
JOpPOTH C JABYXCTOPOHHUM JIBM>KeHHEM. M3BecTHO, 4TO U3 JHOOOT0
ropojla MOXKHO MONAaCTh B JIOOOW APYroM, Mpu4eM Mo €AUHCTBEHHOMY
MapupyTy. CKOJIBKO UMEETCS 10pOT?



OTBeT:

6. Ha npennpusituu mianupyercs BINOTHUTE 9 padot: Vi, Vo, ..., V. Jlns
BBITIOJIHEHUST ATUX pabOT HEOOXOIMMBbI MEXaHU3MbL: Az, Ay, , As.
Hcnonbs3oBanre MeXaHU3MOB ISl KaKIOW M3 paldoT ompenensercs
clenymoIei Tabnuiei:

Mexanu Pabora

3M \ \% \% \% \% \% \% \% \%

1 2 3 4 5 6 7 8 9

A1 + + + + +

Az + +

As + + + +

As + + + +

As + + +

As + + + +

Hu onuH U3 MexaHU3MOB HE MOXKET ObITh UCIIOJIB30BaH OTHOBPEMEHHO Ha JBYX
u Oonee paborax. BeimonmHenue kaxzaoi paborel 3aHuMaer | wyac. Kak
pacnpeneauTh MEXaHU3Mbl, YTOObI CyMMapHOE BpeMs BBIMOJIHEHHUS BCeX padoT

OBLII0 MUHUMAJIBHBIM B KAKOBO 3TO BpCMSI?

1. B andaBute muemenn YAY HMEIOTCS TONBKO JBE OYKBBI — «a» M «y».

OTtBeT:

Tect Ne 3

Bba3zoBbiii pazaen 3. OCHOBbI KOMOMHATOPUKYU U CTATHCTHYECKOM

00padoTku nHPopMaLMH

CKOIIBKO pPa3IuYHbIX CJIOB MO TPU OYKBBI B Ka)XXJIOM MOXXHO COCTaBHTb,
UCTIONB3YS ai(aBUT ATOTO TIIEMEHU?

OtBeT:

2. CKOBbKUMHU CTIOCO0aMU MOKET OBITh cpOpMUpOBaHA KOMaHIa U3 9 YeIoBEK

Ha OJIMMIUAY OT CTYAEHYECKOM IpymIibl U3 23 yenoBek?

OtBeT:

3.V crymenra 3 skx3ameHa. CKOJBKO BO3MOXKHOCTEH pacmpenesIeHHs OICHOK

(HEeyIOBIETBOPUTEIBHO, YAOBIETBOPUTEIBHO, XOPOIIIO, OTIUYHO)?




OTBeT:

4. TlepBoro ceHTs0pst Ha 1 Kypce HEKOTOporo (paxkynbreTa 3arjlaHUPOBAHO 3

JIEKIIMU TI0 pa3HbIM npeaMeram. Beero Ha 1 kypce uzydaercs 10 mpenmeToB.

CKOJIBKO CYLIECTBYET CIIOCOOOB COCTABUTH pacnucaHue Ha 1 ceHTaops?

OTBeT:

5. B 00yBHOM MarasuHe 3a JieHb npofaiu 45 nap My*CcKoi 00yBH CIIETYIOIINX
pasmepos: 39, 41, 40, 42, 41, 40, 42, 44, 40, 43, 42, 41, 43, 39, 42, 41, 42,
39, 41, 37, 43, 41, 38, 43, 42, 41, 40, 41, 38, 44, 40, 39, 41, 40, 42, 40, 41,
42, 40, 43, 38, 39, 41, 41, 42. HailTu CTaTUCTUYECKUE XAPAKTCPUCTUKHU

BBIOOPKU: cpeniHee apupMeTUuyecKoe, MeIUaHy, MOY.

OTBeT:

6. CYIIIGCTByCT JIX B3aNMOCBA3b MCIKAY IMOKA3arCIMHU BE€Ca U KOJIMYCCTBOM

HOJ]THI‘I/IBaHI/Iﬁ Ha MCPCKIAAUHC Y 11 HCCIICAYCMBIX C IMOMOINBIO pacyCTa

K03 DHITMEHTa KOPPEISAIHNH, €CIIN JaHHbIE BELIOOPOK TAKOBBI:
Xi, Kr ~ 51; 50; 48; 51; 46; 47; 49; 60; 51; 52; 56.
Vi, kon-pa3 ~ 13; 15; 13; 16; 12; 14; 12; 10; 18; 10; 12.

OTtBeT:

5.1.2. JIabopaTopHbie padoTbl / UHAMBUAYAJbHOE NPAKTHYECKOE 3a/JaHNe

Ha3Banue pa3neson

esb u conep:kanue

Pe3yabTarsl 1adopaTtopHoii

U TeM J1abopaTopHoii padoThbI padoThI
Jlabopamopnas paboma Nel-2
Mamemamuueckue Lesab: HaydYUTHCS IPEACTABISITH Pemenue 3amay Ha
cpeocmsa UH(POPMAITUIO COOTBETCTBYIOIIYIO | IIOCTPOSHHUE JHArPaMM H
npeocmaesierust Oyay1ieit mpodeccruoHanbHOU rpauKOB 10 JTAHHBIM.
unpopmayuu JIeSITEIIBHOCTH B BUJIC CXEM, Pemenue 3amay Ha
nuarpamm, rpados, rpadukos, npezcTaBieHue HHGopMaru
TaOJINILL. B TaOJIMYHOM BHUJIE ¥ BBIOOD
Conep:xkaHue: cucTeMaTU3anus UH(POPMAIIUH 110 YKa3aHHBIM
uH(bOpPMAIUH U TOCTPOCHUE napaMmeTpam.
TabnuIl; YTeHre TpaduKoB U Pemenue 3amau Ha
Jyarpamm; ocTpoeHue rpaukoB | mocTpoeHue rpaduxkos B
U MarpaMM Ha OCHOBE aHaIH3a Excel.
uapopmanuu B Excel.
Jlabopamopnas paboma Ne 3-6
Mamemamuueckue Heab: HAyIUTHCS TPUMEHSIT Perenwue 3a1a4 Ha OCHOBE

Mooenu Kak cpeocmeo

MATCMAaTHYCCKUC MOICIIN IIPU

MOCTPOECHUS




pabomul ¢
ungopmayueri

pabote ¢ nnpopmaruei.
Conep:xanue: o MeToze
MaTeMaTU4IECKOTO
MOJICTTHPOBAHWSI; CIIOCOOBI
MIPEICTABICHUS TaHHBIX
WCCJICIOBAHUS B BUJIC KOHCUHBIX
U1 OECKOHEYHBIX MHOXKECTB,
OCHOBHBIE OIepaIiy HaJl
MHOKECTBaMH, popMyIia
BKITIOYCHUSI-UCKITIOUCHHS,
ypaBHEHHUS U HEPABEHCTBA KaK
MaTeMaTHICCKUE MOJICITH
peaNbHBIX CHTYaIHiA; rpadoBbIe
MOJICIIH, TIPHIIOKEHUS TCOPHH
rpadoB; METOIbI pELICHUS
KOMOMHATOPHBIX 3a/1au.

MaTeMaTUyYeCKuX Moaeiei

Hnousuoyansnoe npakmuueckoe 3adanue (1abopamopnas paboma Ne 7-8)

OcHosvl
KOMOUHAmMOpuKy u
cmamucmuyecKkou
obpabomxu
ungopmayuu

WNHuBuyanbHOE MPAKTHYECKOE
3aJJaHUE BBIMTOJHSICTCS B paMKax
MIPAKTUIECCKON TTOJITOTOBKH 10
mucnutuinHe «OCHOBEI
MaTeMaTH4eCKOl 00pabOTKH
nHpopMaIumy.

Ilean: oBIageTh CrIoco0aMu
MIPEJICTABICHUS CTATUCTUYECKUX
JTAHHBIX U METOJaMH
CTaTUCTUYCCKOH 00pabOTKH
uHdopmaruu.

Conepskanue: nepBUYHas
00pa0boTKa ONBITHBIX JAHHBIX;
COCTaBIIEHUE BapUALMOHHOTO
psifia BBIOOPKH, OTIpe/ieTIeHHE
CTAaTHUCTUYECKUX XapaKTEPUCTHK
psifia BBIOOPKH, yCTaHOBJICHUE
IPSIMOJIMHEMHON CBSI3U IIPU
NapHOH KOppesluy,
MpeCTaBlIeHNE JaHHBIX
UCCIIEZIOBAHUS B TAONIMYHOM
penaxrope Excel.

9Tanbl BbINOJIHEHUS 3aJaHudA

Pemenme cratncTnaecknx
3aJ1ad.

IIpe3enranus
MUKPOHUCCIIENOBAHUM (10
rpynmnam).




1 sman (unousuodyanvnas
paboma).

1) [IpoBectu n3MepeHust
OTIPEICIEHHOT'O CTATUCTHYECKOTO
NpU3HAKa HAa OCHOBE MMEIOLITIXCS
JIMAarHOCTHK (HAalpuMep: pOCT WiH
BEC OHOTPYIITHUKOB; YPOBEHb
MaTeMaTHYECKOW KyJIbTYphI WIH
OTHOIIIEHHE OJTHOTPYIITHUKOB K
MaTeMaTUYECKUM 3HAHHSIM U Jp.).
2) BbINOJIHUTE NEPBUYHYIO
CTaTHUCUYECKYIO 00pabOoTKy
MTOJTyYSHHBIX UCCIIEIOBATEIHCKIX
JTAHHBIX: COCTABUTH TACIOPT
psiia MccIeIoBaTeIbCKIX
JAHHBIX; TOCTPOUTH
MHOTOYTOJIEHUK PactpeeIeHHs
4acTOT; ONPEAETUTh CPEIHHE
BEJTMYMHBI; CHOPMYIUPOBATH
COOTBETCTBYIOIINE BBIBOJIBI.

2 sman (epynnosas paboma,).

B mukpo-rpynmax (2-3 dyenoBeka)
IIPOBECTHU aHAJIN3 MapHON
KOppEJSILIMYA — YCTAaHOBUTH CBSI3b
MEX/1y SIBJICHUSIMH, €CJIA OJTHO U3
HUX BXOJUT B UHUCJIO MPUYUH,
OTIPEAETSIONIUX IPYTroe WiIH, €ClId
UMEIOTCS OOIIIMe IPUYUHBI,
BO3/ICHCTBYIOIIME HA 9TU
sieHusa. OCHOBHas 3a/1a4a —
BBISIBIIEHHE CBS3H MEXTY
CIIy4aiflHBIMU BEJIMYUHAMH
(HarmpuMep: pocT U Bec
OJTHOTPYNITHUKOB; YPOBEHb
MaTeMaTHYeCKOH KyJIbTyphl U

OTHOIICHUEC OAHOT'PYIIITHUKOB K




MaTeMaTU4YECKUM 3HAHUSIM U Jp.).
3ameyaHue: TemMaTuka
MHJUBUIYAIBHOIO IPAKTUYECKOTO
3aJJaHUs MOXKET OBITh CBA3aHA C
TEMOW Hay4YHO-
UCCJIE0BATENIbCKOM paboThI
oOyuatomerocs (KypcoBoi
IPOEKT, BbIITYCKHAs

KBaTM(UKAITMOHHAS paboTa).

5.1.3. 3apanus a1t camocTosTeNIbHOU paboThl cTyaeHToB (CPC)

Biok 1. TEOPUSI BEPOSITHOCTEN

IHonsitue BepossTHOCTH. KoMOnHaTOpuka

B €CTCCTBO3HAHHUHU, Hapsuly C ACTCPMUHUPOBAHHBIMH ITPOLIECCAMU U ABJICHUAMU,
CYIIECTBYIOT TaKH€, KOTOPbIE HE UMEIOT YETKON MPUUYMHHO-CIIEACTBEHHOM CBA3U. Takue 3aKOHOMEPHOCTH
XapaKTepU3yIOTCS TOM WM UHOM CTETEeHbI0 BO3MOKHOCTH (BEPOATHOCTH). DTO CBSI3aHO C TEM, YTO OHU
OIMCHIBAIOT IIOBEJCHHUE CIydalHbIX COOBITHH. MIX M3ydeHHeM U 3aHUMaeTcs TEOpUs BEPOSATHOCTEH.

CoObITHE — 3TO TEPBUYHOE IIOHATHE, K KOTOPOMY CBOIATCS BCE
ocTalibHble. Ero MOXXHO TpEeACTaBUTh KaK HCXOJ OIbITa WIM JCUCTBUS.
Hamnpumep, nmonaganue CTpeiakoM B Iielb, BBITIaJIeHHE HMUQPPHI TIPU OpOCaHUHU
MOHETBI, HACTYIJICHUE paccBeTa u T.I.

CoObITHE HaA3BIBACTCS  CAYHAUHBLIM, €CIM B PE3yJbTaTe OIbITa
(COBOKYMHOCTH yCJIOBHH) OHO MOXET TMPOM30HTH WM HeT. Hampuwmep,
noa0paceiBacTCs MOHeTa. Brlmagenne repba wim muppel — clydaitHOe
coopiTie. Ux obo3nauator 4, B, C,... . Kaxaplii ONBIT U3 CEpUHM OIBITOB,
MOBTOPSIOIIMXCS B OAHUX U TE€X KE YCIOBUSIX, HA3BIBACTCS UCHbIMAHUEM.

OrtHomenue yucia cirydaeB (M), OJIAronmpUsSTCTBYIONIUX HACTYIUICHHUIO
cobbiTuss A K OOIIEeMy 4YHCIy IPOBEICHHBIX HCIBITaHHN (N) HAa3BIBAIOT
omHocumenvHoil uacmomou mosineHus cooObitus A. O6oznagaror W(A).

m
3amuceiBator 0 popme W(A)=— — CTarUCTHUYECKOE ONpEICIICHNE
n

BepositHocTH. Beernma 0 <W(A) < 1, N — koHeYHo.

Korma mpoBoautcsi Oonblioe YWCIO HUCHBITAaHUM, HaOMIOmaeTcs
ceolicmeo ycmouyueocmu 4Yactotbl. OHO COCTOMT B TOM, UYTO YACTOTa
MOSIBIICHUS COOBITUSI A HE3HAYUTETHLHO KOJIEOIEeTCS B Pa3TUYHBIX OHOPOIHBIX
CepUsAX UCHBITAaHUUA. DTO O4YEHBb Ba)KHOE CBOMCTBO. OHO M MO3BOJISIET BBECTU
BEPOSATHOCTh, T.€. YHCJIO, OKOJO KOTOPOTO KOJEOJETCS YacToTa MOSBICHHS
coObrTust A. Ho wacto Tpelyercs 3HATh BEPOATHOCTH TMOSIBICHHUS KaKOTO-THOO
COOBITHS [0 TPOBENCHHS HWCIBITAHUNA. OTO OCOOCHHO Ba)XHO TOTJA, KOTAA
WCIIBITAHUSI TPYAOEMKH WJIM HEBO3MOXHBI. B Takux ciyuasx AJjis HaXOXKACHUs
BEPOSITHOCTU COOBITUS A TOJIB3YIOTCA KIACCUUYECKUM OMpEJeNICHUEM, 10
KOTOPOMY BEpOSITHOCTh HAcTymuieHUs coObiThs P(A) HaxXomawTcs MO TOH XKe




(dopMysie, 4TO U OTHOCUTENIbHAS YaCTOTA.
OERS
n

rae M — YKUCIIO MCXOAOB, OJIArONPHUATCTBYIOMIMX MOSBICHUIO COOBITUS

A, a N — 4ucao BCeX BOZMOXKHBIX UCXOA0B (COOBITHI).
3ameuyaHme: KaXIblii U3 BO3MOXHBIX HCXOIOB HCHBITAHUS

(monpOpackiBaHUME MOHETHI, BBIHUMAHUE IIapa M3 ypHbBl M T.II.) HAa3bIBAIOT
2/1eMEHMAPHBIM UCXOOOM.

m
®opmyna P(4)=— cropaBeniuBa, Korga HUCXOAbl (COOBITHS)
n

PaBHOBO3MO>KHbBI, HECOBMECTHBI U 00pa3yIOT MOJHYIO TPYTIIY.

[lon paeénoeo3morcubimu MOHUMAIOT TaKUE COOBITHS, KOT/AA OJHO
U3 HUX He Oosiee BO3MOXHO, YyeM Apyroe. Beimanenue «6» u «3» npu 6pocaHuu
UTPAJIBHOTO KyOUKa — PaBHOBO3MOKHBIE COOBITHSI.

CoObITHSI HecoémecmHbl, €CIIU B OJHOM HCHBITAHUU (OTBITE)
MOSIBJICHUE OJTHOTO HCKJIIOYaeT mosBieHue aApyrux. IlosBnenue repba
HECOBMECTHO C TOSIBJICHUEM LUQPHI TPU OTHOM OPOCAHUH MOHETHI.

Heckonbko coObITUH  00pa3ylOT HnOAHYI 2pynny, €clid B
pe3yJibTaTe UCTIBITAHUM TOSBUTCS XOTs ObI OJTHO U3 HHX.

Eciu  coObiTus, oOpasyiomue TMONHYH Tpymmy, I[OMapHO—
HECOBMECTHBI, TO B pE€3yJbTaTe¢ OIbITa IOSBUTCS TOJBKO OIHO W3 HUX.
Broimagenue «repba» wim «uudpe» mnpu OpocaHMM  MOHETHl 00pa3yloT
nonuyto rpymmy. 0 < P(A) < 1. JIns 10CTOBEPHOTO COOBITHS, KOTOPOE B JTAHHOM
UCIIBITAHUU 00s13aTeNbHO Tpousoinet, P(4)=1, nns ueBo3moxkHoro P(A4)=0.
Hanpumep, npu Opocanuu UrpajibHOW KOCTH BBITIAJIEHUE YUCIIA OYKOB MEHBIIIE
WIH paBHOE «6» —I0CTOBEPHOE COOBITHE, a OOJIbIIE «6)» — HEBO3MOXKHOE.

IIpumepl. B ypHe 6 Genpix u 7 4depHbIX apoB. BeiHUMaercs
Hayzady oauH 1map. Haiti BepoITHOCTH TOTO, UTO OH OEJIBIi.

Pewmenue. Yucno Bcex CiaydyacB BBIHYTh OJIMH IIAP PAaBHO CyMME
mapoB B ypHe 6+7=13, mpuuem HCXOAbl PaBHOBO3MOXKHBI, HECOBMECTHBI U
obOpasyror nonHyo rpymmy. IlycTs coObiTne A — BBIHYT Oenblii map. Yuncio
CiTy4daeB, OJIArONPHUATCTBYIONIUX 3TOMY COOBITUIO M=6, T.K. OCJBIN IIap MOKHO
BBIHYTh TOJIBKO U3 Oenbix mapos. [loatomy P(4)= m =% .

Ho ¢opmymner W(A) u P(A), cipaBe/uIiBBI TOJIBKO MPU KOHEUYHOM
quclie UCIbITanuid (ucxomoB) (N). UToObl BOCTIOIHUTE 3TOT HEIOCTATOK BBOAST
MOHSATHE TE€OMETPUUYECKON BEPOATHOCTH, T.€. BEPOSITHOCTH MONAJAHUS TOUKU B
obmacTh (0Tpe30K, IIOMIAIb, ...)

P(A)=%, rae g npuHaies)kuT G u g — mMepa reoMeTpudeckoro oopasa

(nUHBL, TUTOIIAAH, ...), OJIATONIPUSTCTBYIONIETO MOMaaanuio Touku, G — Mepa

BCEIl paccMaTpuBaeMon 00JIaCTH.

Yacro IIOACHUTATh YMCJIO BCEX UCXOO0B MU YHUCIIO 6JIaFOHpI/ISITCTByIOH.[I/IX CJIy4acB OBIBaeT
HE TaK IIPOCTO WM TPYIOEMKO. 37IeCh Ha TIOMOIIIb MPUXOINT KOMOWHATOpHKA — pa3aen MaTteMaTukn. OHa
H3y4acT pa3jInYHbIC CIIOCOOBI COCAUHCHUSA SJICMCHTOB B I'PYHIIbL: IICPECTAHOBKHU, PA3MCIICHU 1, COYCTAHUA.

Ilepecmanoekamu (Pn(n);P,) w3 N 21emenmoé HA3BIBAIOT HX



COEIMHEHHUS, KOTOpbI€ pa3IM4aroTcs JpYyr OT Jpyra TOJBKO MOPSAJIKOM
BXOJISIIIIMX B HUX 3JIEMEHTOB.

Pasmewgenusamu (A7) u3z N nemenmoe no m Ha3bIBAIOT TAKUC HUX

COEMHEHNS, KOTOPBIE Pa3IMYalOTCA IPYr OT Apyra CaMUMU JJIEMEHTAMH WU
UX TIOPSAJIKOM.

Couemanusamu (C.') uz N snemenmoé no M HA3BIBAIOT COCAUHCHHS
SJIEMEHTOB, KOTOPBIE OTIIMYAIOTCS APYT OT APYyra TOJIBKO CAMUMH SJIIEMEHTAMU.

OcHosHule popmynbl KOMOUHAMOPUKU

be3 noBTopeHns 3JieMeHTOB C noBTopeHUsIMU (BO3BPAIICHUSIMH )
3JIEMEHTOB
[lepecTtaHOBKHM
ERLLE
P(n) = n! n!n,l.n.!
N1, N2, ... Nk — YUCIIO TIOBTOPEHUM
COOTBETCTBYIOIIUX AJIEMEHTOB

Pa3zmenienus
AT = P(n) _ n! Z\: g
(n—=m)! (n—m)!
CoueTranus
m —m —1NI
Cm:A“z nl C:n:(m+n !
" m mi(n—m)! mi(n —1)!

IIpumep 2. Haiitn uyncio nepectaHoBok u3 Tpex mudp 1, 2, 3.
Pewenue. 123, 132,231,213, 321, 312 unu P3= 3! = 1- 2- 3=6.

IIpumep 3. HaiiTu urciio nmepecTaHOBOK M3 OYKB CJIOBA «ITOTOID».
ot 1.2.3-4.5
212 1.2.1.2:1
OYKBBI «11», 2 OyKBBI «0» U OJTHAa OyKBa «T».
Ipumep4. Haiitn yucno pasmenienuit u3 yetsipex mudp 1, 2, 3, 4 no

=30, Tak Kak B CJIOBE «IIOTOID» 2

Pewienue. Ps =

TBE.
a) 6e3 moBTropeHus nudp;
0) C TOBTOPEHUSIMU HX.
Pewenue. a) 12 13 14 21 23 24
31 32 34 41 42 43
A2 = 41 :ﬂ:1-2-3-4::L2
(4-2)! 2! 1-2
6) Ai=42=16
Ipumep 5. Haiitu umcino coderaHuii U3 YeThIpex eMeHTtoB a, b, ¢, d
10 JIBa



a)  0e3 MOBTOPEHUS AIEMEHTOB;
0)  C OBTOPEHUSIMHU.

Pewenue. a) C’= & :1.2'3.4:6
21(4-2)! 1.2-1-2
Ei=(2+4_1)!= 5t 1.2.3.4.5_
21(4-1)! 2131 1.2:1-2-3
3nech ab u ba HepazmuuuMBL.

3ameyanue: B kaxmoil KOHKpeTHOW 3ajiaue BBIOOp (opMynbl 1S
nojicueTa M 1 N ONpenessaeTCs €€ COAEPKAHUEM.

10

0)

Hpumep 6. Ha aBrogopore Kpacnosipck—/luBHoropck 3a Bpems t
3apeructpupoBan mnpoe3n 1000 aBromoOwieit. M3 HuX 6 WHULMUpPOBAIU
JIOPOKHO-TPAHCIIOPTHBIE TpouciIecTBUs. HaWTH OTHOCUTENBHYIO YacTOTy
aBapuil aBTOMOOWJIBHOTO TPAHCTIOPTA HA 3TOM y4YacCTKe.

Pewenue. CoObITHE A—«IPOU3ONIIO JTOPOKHO-TPAHCIIOPTHOE
pouciiecTBUey». Torjaa yacToTa MmosBICHUsI COOBITUS A
m 6
W(A) =—=——=0,006
n 1000

IMpumep 7. B ypue a Oenbix u b uepHsix mapos. Haynmauy
BbIOMpalOT TpH 1mapa. HaliTu BepOSATHOCTH TOTO, YTO OHH BCE YEPHBIE.

Pewenue. CoObiTHe A—«BBIHYTHI 3 4epHBIX IIapa». Ooiiee
YHUCJIO PABHOBO3MOXKHBIX HCXOJIOB HCIBITAHUS PaBHO YHUCIY CIOCOOOB,
KOTOPBIMH MOXXHO H3BJIeUb TPH IIapa u3 odmiero ymcia (a+b) mrapos, T.e.

o 3
quciy codetanuid u3 (@+b) mo 3: n=C;,.
Haiinem 49nciio HCXOMOB, OJarONpUSATCTBYIOIIUX COOBITHIO A:

BBIHYTHh TPHU YEPHBIX IIapa. Tak Kak 4YepHbIE MIAapbl MOXHO B3SITb TOJIBKO W3
YEpHBIX, TO YHUCIO CHOCOOOB BBIHYTh TpPU UEPHBIX IIapa PaBHO YHCIY

. 3
coyetaHnit u3 b yepHsIX mapos mo 3: m=C,.

3
Torma P(A) _mn_ C;’ :
n Ca+b
3nech A mojcdYeTa M U N MpUMEHWITH (POpMyIbl codeTaHu#, Tak
KaK MOPSIIOK B3SITBIX TPEX IIAPOB HAC HE UHTEPECYET.

IIpumep 8. Ha orpeske [0,3] ocu OX Ha3pIBaeTCs MPOU3BOJIBLHOE YHUCIIO.
Haiitu BEpOSTHOCTH TOTO, YTO OHO OyAeT MPUHAJIECKATh YaCTHU ITOTO OTpe3Ka
[1,3].

Pewienue. Ilyctb coObiTHEe A — «UUCTIO MPUHAMICKUT OTpe3Ky [1,3]».
B 3ajadye mpocTpaHCTBO BCEX PaBHOBO3MOXKHBIX AJIEMEHTapHBIX coObITHi (G)
MMEET pa3Mep MIJMHBI OTpe3Ka U PaBHO 3, a MPOCTPAHCTBO AJIEMEHTAPHBIX
COOBITHH, OJIATONMPHUATCTBYIOIMINX HACTYIUICHHIO COOBbITHS A (Q), paBHO 2 —
nauHe otpeskall,3].

Torma P(A) =

9_2
G 3



3aoanus 1

1. YenoBek penn noexarsb Ha I€Hb pOKIEHUA K cBoemy Jpyry. Ho k
HEMY MOXHO J100paTbcsi TONBKO C mepecankoil B ropojae 4. CHadana y HEro
€CTh TPU BapuaHTa MOE3AKU: MOE3J0M, aBTOOYCOM IMapOXOAOM, a JajbllIe 10
MeCTa Ha3HAYEHUS TOJIbKO BEPTOJETOM MM Ha MOTOPHOM Jiosike. CKOJIbKUMU
croco6amMu 4eJI0BEK MOXKET 100parhCsi K CBOEMY Apyry?

2. CKOJIBKO pPAa3IMYHBbIX MEPECTaHOBOK MOXXHO COCTaBUTb U3 OYyKB
CJIOBA «JIEMOKPATUS», «KPOKOIUID»?

3. CKOJIBKUMHU CITOCOOAMH MOXHO pa3MECTUTh 8 UeJIOBEK B JIBYyX
kyne, eciii Huna u Onst JomKHBI OBITH B OTHOM KyTie?

4, [IpoBOIHMK pa3HOCHUT maccaxupam 4ail. B ero pacnopsbxkennn 9
Kyne 1o 4 yenoBeka B KaxaoM. CKOJBKMMH CIIOCOOaMHU OH MOKET OOCITYKHUTh
ux?

5. CepebOpennas, 3050Tass U OpOH30Bask MeEAd Pa3bITPHIBAIOTCS
MEXIYy NecAThI0 mTaHrucramu. CKOJBKUMU CIIOCOO0aMU MeEJajid MOTYT OBITh
pacnpeiesieHbI?

6. CKOJIBKO TPEX3HAYHBIX YHUCEJT MOXXHO COCTaBHUTh U3 mudp 0, 1, 2,
3, ecnu G pbl

a) HE MTOBTOPSIFOTCSI

b) HOBTOPSIOTCS?

7. CKOJIBKUMU CTIOCcO0aMU MOXKHO pacIlpeiesiuTh Ha MapoXoJe Cpeau
IIECTH YEJIOBEK

a) 3 omHOMecCTHBIE KaroThI | kitacca?

b) OnHy KaloTy <«JIIOKC», OAHY OJHOMEcTHyl | kimacca u omHy
onHoMecTtHyo |l xkmacca?

8. CKONBKMMH ~ CIIOCOOAaMH  MOXKHO  Pa3MECTUTh Ha  CTOSHKE

aBToMOOWJield Ha Jyuinee Mecto cHadajna 2 «HuBe» w3 5, morom 3
«Mepceneca» U3 5, a 3aTeM oOCTajibHble MalllMHBI? Bcero B ouepenu Ha
pasmelenue 16 MamivH.

Q. B ypue 5 Genbix um 4 kpacHbix mapa. CKOIBKUMH CIOcoOamu
MOXHO Jnoctarh 3 Oenbix mapa? CKOJBKHMH CIIOCOOAMH MOXHO JIOCTaTh
mo6wie 3 mrapa?

10. Ha BepxHeill monke B Kyme MOXHO pa3MecTuTh 4 OaraXHbIX
npeamera. CKOIBKUMH crocobamMu 3T0 MOXHO caenarb?  CKOJIBKHMH
crioco0aMu WX MOYKHO PACCTaBHUTh HA JIByX BEPXHHUX IMOJIKaxX?

11. B wmaraszune mnokymarenb MokeT mpuoOpectu st ceds 10
Pa3TUYHBIX TPEIMETOB OfekAbl. CKOIBKUMH CTIOCO0AMU OH MOMKET KyIUTh 2
Pa3HbIE TI0 COCTaBY KOMIUIEKTA OBl U3 8§ TPEIMETORB?

12. N3 100 momGpacwiBaHmii MOHETHI «repO» BbIman 48 pa3. Kakora
OTHOCHUTETbHAS 4acTOTa MOSBIECHUS «TepOay?
13. Ha  wucmeiTatenbHOM — CTEHAE  TPOXOMAT  MPOBEPKY  HaA

BuOpoycroitunBoctb 100 mnpubopoB. OTHOCUTENbHAS YacTOTa TOIHBIX
npuOopoB okazanack paBHoi 0,93. HailTu unciio 6pakoBaHHBIX MPUOOPOB.



14. Ha paGoty npoBomHukoM TpeOyrorcs msaTh uenoBek. llomamm
3asiBIICHUE 8 YENOBEK, U3 HUX 5 KeHIIMH. HailTu BeposATHOCTh TOTO, YTO OynyT
0TOOpaHbI IBOE€ MY>KUYUH U TPH KCHIIIHHBI.

15. B copeBHOBaHMSIX MO MapHOMY (PUTYpPHOMY KaTaHUIO Ha 3UMHHUX
OJMMITMHUCKUX WIpax pas3bIlpPbIBAIOTCS MeEajdd 3050Tasi, cepedpsiHas U
Opon3oBas. B po3bIrpeliie y4acTByrOT COPTCMEHBI u3 AHDmH, OUHISIHANY,
I'epmanuu, CIIA, benopyccuu u Poccun. Kaxknasi crpana npeacrasisier mno 2
napbl y4acTHUKOB. KakoBa BEpOSTHOCTh TOTO, UTO 30JI0Tasi MEJalb JOCTAHETCS
Poccuu, cepedpsinas — benopyccuu u 6pon3oBast — OUHIISHIUN.

16. Ha 6 kaproukax Hanucansl uugps 1, 3, 4, 6, 7, 9. Hayran 6epytcs
2 KapTOYKH U cocTaBisiercs aApoOb. KakoBa BEpOSTHOCTH TOTO, YTO €€ MOKHO
COKpaTUTh Ha Tpu?

17. B penakuuu razets paboTaroT 7 KOppecnoHaeHTOB. Pegakrop s
Oecenpl MpuUITalIaeT TPOUX U3 HUX. HaWTH BeposATHOCTH TOro, YTO
KOPPECHOHIEHTHI OyAYyT BBI3BaHBI B OMPE/IETICHHOM MOPSIAKE?

18. Ha npunaBke marazuna 60 oavHAaKoOBBIX TeTpajed B kieTky. U3
Hux 20 cpaenansl U3 Oymaru Broporo copta. llokymarens mnpuoOpen 15
TeTpajiel, U3 HUX 6 okazanuch BTOporo copra. OH pemusa KynuTh eme ONHY.
KaxoBa BEposSITHOCTb TOTO, YUTO 3Ta TETPAb OylEeT BTOPOTo copTa?

19. B Oubnumoreky wuHcTUTyTa mnocTynuiau 20 y4yeOHUKOB TIO
aHmMcKoMY a3bIKY. M3 HUX Tpu okaszanoch ¢ Opakom. Jljisg 3aHATHI B Tpynime
6epyT 7 yuebHunkoB. KakoBa BEpOSTHOCTb TOTO, YTO CPEAM HUX OKAKETCS OAMH
OpaKoBaHHBIN?

20. CexpetHbIit 3aMOK celiha comepuT mudp U3 MATH pasHbIX TUGP.
Omneparop 3a0bu1 nepByto 1udpy U HaOpan e€ Haynauy. KakoBa BEpOSITHOCTB
Toro, 4ro Oynetr HaOpaHa BepHas 1udpa? KakoBa BepoSTHOCTb OTKPBITH ceild,
€CJIM OH 3a0b11 3 mepBbie IUQPHI U HAOUpaeT ux Haynayy?

21. B peMonTHBIN 11X mocTynuio 12 ocel 1 KojaecHbIX map. M3 Hux
Tpu nedekrHpie. Pabounit 6epeT Haymauy 2 ocu. Hailti BeposITHOCTH TOTO, UTO
B3sITa OJIHA CTaHAApTHAs U ofHa JAe(deKTHas OCh.

22. N3 OykB cioBa «KOMMYTarop», HAHECEHHBIX Ha KapTOYKH,
nmocjienoBareIbHO  Oepercst 5 OykB M CKiIagpiBaloTcss B psaja.  Kakosa
BEPOSATHOCTH TOTO, YTO MOIYYHUTCS CIIOBO «MOTOPY.

23. VY pebenka ectb OyKBBI Hape3HOW a30yku H, 0, V, 3, H, K, M, M, M.
KakoBa BepoOsSTHOCTH TOTO, YTO PACKIAAbIBAsl UX TOAPSI, OH MOJYYUT CIOBO
«KOMMYHHU3M»?

24, N3 50 B34THIX Haymady MOANIMITHAKOB, OKa3aJIMCh OpPaKOBAaHHBIMU
HEeCKoJIbKO mTyK. Yactora nmosiBinenus 6paka 0,1. Ckonbko ObLIIO OpakoBaHHBIX
MOAIINITHUKOB?

25. KBagpar ¢ BepmmHON B Hadaje KOOpAMHAT W CTOPOHOU 3 cMm
2

. X
nepecekaercs ¢ napabosioi y:E. KakoBa BEpOSTHOCTH TOTO, YTO HayJgady

OpolieHHass TOYKa TOMAJeT Ha yYacTOK KBajpara, JIeXKAIIuil BHE TUIOMIAIH,
OTpaHUYCHHOU Mapabooii?

26. [IaTh 4YenoBeK pa3HOro poOCTa BHICTPAUBAIOTCS B OJHY JIMHUIO.
HaiiTh BepoSITHOCTH TOTO, YTO OHHU BBICTPOSTCS CTPOTO B YOBIBAIOIIEM
MOPSIJIKE.



217. B kBazgpar co cropoHoil 3 cM BmMcCaH Kpyr paamyca 1 cw,
pou3BOJbHO. HailTh BEpOsSTHOCTH TOro, YTO TOYKA OpOIIEHHas B KBAJpaT,
OKaXXeTCs B KpyTe.

28. B okpyxHOCTB paguyca 5 cM BnucaH kBajapar. Haynauy Opomiena
B Kpyr TOYKa, KOTOpas IomajaeT B KBaApaT, BIHCAaHHBIMI B KpyL, C

BEPOATHOCTBIO P Havitu ctopony kBagpara.
T

29.  JIse mapaGoinsl y = X% u X = y? nepecekatorcs B Toukax (0,0) u (1,1)
KBaJpara CO CTOPOHOW B 1 CM, JBE CTOPOHBI KOTOPOTO JIEKAT Ha OCSIX
koopauHat. KakoBa BeposATHOCTh OpOIIEHHOW Haynady TOYKE IOMAacTh Ha
y4acTOK, OTpaHHMYEHHOM mapabonaMu’?

30. [TonOpaceiBatoTCsl IBE UrpajbHble KOCTH Oenas u yepHas. Haiitu
BEPOSITHOCTh TOTO, YTO Ha OEJI0Oil KOCTH BHIMAJIO HE MEHbIIE 3 OYKOB, a Ha
YEPHOM — KPAaTHOE TPEM.

31. JIBa BcTpeuHbix noe3na npuxonsat B Kpacnospek ¢ 10 no 11 gacos.
Crosiaka kaxxaoro 15 munyT. Kaxabprii MoxeT mpuObITh ¢ ono3aanueM. Kakoa
BEPOSITHOCTh BCTPEUH MOE3/10B?

32. KakoBa BepoOSITHOCTh MOJIYYUTh M3 CJIOBAa «KOMOHWHAIMS» CIIOBO,
COCTOfIIIEE U3 JBYX INIACHBIX U TPEX COITIACHBIX?
33. W3 nsatu nmpoHyMepoBaHHBIX KyOMKOB Hayjlady H3BJICKAIOT I10

OMHOMY TpH KyOmka. HaiiTi BEpOATHOCTH TOrO, YTO HOMEpa KyOHKOB
PacTOIOKEHBI B BO3PACTAIOIIEM TTOPSIJIKE.

34. Ha xaproukax HamucaHsl OyKBHI 3, 11, €, P, T, O, 3, B, 0, K. PebeHok
OepeT Mo OAHOW M packiagbiBaeT uX B psAn. KakoBa BepoATHOCTH TOTO, YTO
MOJYYUTCS CIIOBO «IJIEKTPOBO3»?, CIIOBO «JIEKTOP»?

35. Habupas nHomep Ttenedona, aboHEeHT 3a0bUI JBE TIOCIEIHHE
upbl, HO TOMHUT, YTO OHU pa3Hble. AOOHEHT CTall HaOupaTh WX HayJady.
KaxoBa BeposITHOCTH TOTO, 4TO aOOHEHT HAaOEpeT HYXHBIM HOMEp CO BTOPOTO
3axona?

36. B smmke nexar 12 ogumHakoBbIX TeTpaned. M3 HuX mmsITh B
JIMHEHNKY, OCTaJdbHblE — B KIETKY. B3aTtel Haymauy 3 TteTpaau. Hailitu
BEPOSATHOCTH TOTO, YTO U3 HUX XOTS ObI OJJHA OKAXKETCS B KIETKY.

37. B xopoOxe nexano HECKOJIBKO JaMITOYEK, IMPUYEM JIBE U3 HUX Ha

127 B, a octanbhbie Ha 220B. BEposSTHOCTH B3SITh TPU JIaMIIbl, U3 KOTOPBIX OHA

Ha 127 B, a n1Be npyrue Ha 220B paBHa g HaiiTi yncno namrodex B KOpoOKe.
38. Pri6ax moiiman 8 omyrel U XapruycoB, IPUMEPHO OJMHAKOBBIX IO

Becy. [lokynarensb ¢ BEpOSITHOCTBIO 14 noKynaer y Hero 2 omynsi. CKOJIBKO

OMYJIEH U XapuycoB MoiMall peioak?

TeopeMbl cJI0KeHUS M YMHOKEHUS BEPOSITHOCTEH

BLIpa)KeHI/IH, onpeaACIAOINC BEPOATHOCTH CYMMbBI HWJIHM IIPOU3BCACHUA
CO6BITHI>1, 3aBUCAT OT TOro, COBMCCTHBI 3TH COOBITHS WJIH HCT, 3aBUCHUMBI OHH



WM HET.

CoObITUA co6mecmubl, €CI MOTYT MPOU30MTH B JAHHOM OIIBITE
OTHOBPEMEHHO U HECO8MECHHbL, ECIIA TO HEBO3MOXKHO.

IHpumep?9. 1. CoObiTue A—rosiBneHUe Ty3a, coObITHE B
MOSIBIICHUE KAPThl TMKOBOM MacTH. A U B —COBMECTHBIE COOBITHS.

2 . CoOpITHE A — TIOSABJICHUE IBOMKH, COOBITHE B — IOSBICHUE YETHOU
uupel pu OPOCAHUU UTPATBHOM KOCTH. A U B—COBMECTHbBIE COOBITHSI.

3. CoObiTue A4 — TmOMajJaHue€ B MHUIICHb MPU TEPBOM BBICTpEIE.
CobbiTHe B — HemnonajaHue B MHILEHb P 1epBoM BeicTpene. CoObiTus 4 u
B —HECOBMECTHBI.

Cobbituss 4 1 B — He3asucumpl TOTJA W TOJBKO TOTAa, KOrjga Ha
BEPOSATHOCTD MOSIBICHUS OJHOTO COOBITHSI HE BIMSET MOsBICHUE Apyroro. B

IPOTUBHOM clly4ae cOObITUS A U B Ha3bIBAIOTCS 3A6UCUMBIMU.
Ha MPAKTUKE O HE3aBHUCUMBIX COOBITHSIX CYIAT IO CMBICITY 3a1a4u. YacTo HEe3aBHCUMBIMU OKa3bIBAIOTCS

CO6I)ITI/I$I, HE UMCIOIUEC OJTHO K JPYI'OMY HMKAKOT'O OTHOIICHU .

IHpumep10. Bbpocaercs 2 monetsl. CoObiTHE A— HaA TEpBOU

MoHeTe BbInan «repd». CobbiTue B — 00e MOHETHl yHaiau OJUHAKOBBIM
o0Opazom.
Pewenue. Bcero uetsipe ncxona onwira {I'T, I'Tl, 11T, I1L1}.
[Mycts 4: {I'T, T} P(A)= % = % =0,5
2 1
ITycts B: {I'T, LII1} P(A)= 1°5° 0,5
P(AB):P(A)P(B):%E:%

JlelicTBUTENBHO, NepeceueHue coobituii 4 u B, T.e. A(1B Oyager ogno
1
cooertue {IT}, Te. P(A-B) =7 CnenmoBarenbHO, coObiTHss A u B

HE3aBUCHUMBEI.

Teopema cnosrcenusn (06veduHenUa) epPoAMHOCHeEll HECOBMECHBIX COObIMUIL. Beposmuocmy nossnenus
00HO020 U3 08YX HECOBMECTHBIX COObIMUL, 6e3PaA3NUUHO KAKO20, PABHA CYMMe 8ePOAIMHOCHEN JIMUX COObIMULL.

s 08yx cobvimuii A u B:

P(A+ B)=P(A)+ P(B).

BepossTHOCTH ~ MOSABIEHUST  OJHOTO W3  HECKOJIBKHX  IOMAapHO
HECOBMECTHBIX COOBITHH, O€3pa3IMdHO KAaKOTO, paBHA CyMMeE BEPOSTHOCTEH
9THX coObITHH. Tak st N cobowbrtuit 4i (=1, ...,Nn):

P(A+ A, ++::+ A) = P(A) + P(A) ++++ P(A).

Ecnu cobbitus Ay, Az,..., Ay 00pa3yroT MOJNHYI0 TPyHIy, U MOMApHO

HECOBMECTHBI, TO



P(Ay) + P(A2) +...+ P(An)=1
JIBa coOBITHSI, 00Opa3YIOIIKX MOJHYIO TPYIIY, HA3bIBAOTCS
NPOMUBONONOHCHBIMU.
[Tyctb coObITHE A — TIONIaZ]aHKNe CTPEIIKa B 11eJb, TOTIa

MIPOTUBOMOJIOKHOE COObITHE A — TIpoMax CTpeKa.
P(A)+P(A) =1 P(A)=1-P(A)

Teopema cJ10:keHUSI BePOATHOCTEH COBMECTHBIX COOBITHIL: Beposimnocmy nosenenus xoms Obl
00H020 U3 08YX COBMECMHBIX COObIMUILL, DE3PAZNIUYHO KAKO20, PABHA CYMME 6ePOAMHOCHIEN JMUX coobimuil 6e3

8EPOSIMHOCINU UX COBMECMHO20 NosieieHus. st 0syx cobvimuil A u B:

P(A+B) =P(A)+P(B)-P(A-B).

Teopema yMHOKeHHs BEPOATHOCTEH IBYX HE3aBHCHMBIX COOBITHI: Beposamuocmb coemecmuozo

NOsIGNEeHUsL 08YX HE3ABUCUMbIX COObIMULL, PABHA NPOU3EEOCHUIO 8EPOSMHOCMEN IMUX COOLIMUIL.

P(A-B) =P(A)-P(B).

ﬂ]l}l HECKONbKUX He3A6UCUMBIX COObIMULL

P(A-A-...-A)=P(A)-P(A)-....P(A).

Teopema yMHOkeHHs BePOSITHOCTEN IBYX 3aBHCHMBIX COOBITHIL: Beposmnocme coemecmuozo
nosieNeHUsl 08X 3A6UCUMBIX COOLIMUL, PAGHA NPOU3EEOEHUIO 8eposMHOCHU 001020 u3 Hux (P(A)) na

VCIIOBHYIO 8ePOAMHOCHL OPY2020, BLIYUCTEHHYIO 8 NPEONONONCEH U, YMO Nepeoe codbimue yice HACMYnuIO0

(PA(B)).
P(A-B) =P(A)-Pa(B).

Amnanoruuno, P(A-B) =P(B)-Ps(A).

BepossTHOCTH COBMECTHOTO TMOSIBICHUS TpeX W Ooree COOBITHIA
paBHa MPOU3BEICHUIO BEPOSITHOCTH OJHOTO U3 HHUX HA YCJIOBHBIC BEPOSTHOCTH
BCEX OCTAIbHBIX:

P(A-B-C) =P(A)-Pa(B)-Pa 5(C).

Ipumep 11. B ypue 12 mapoB, u3 HuU3 5 CHHUX, OCTaJlbHbIE —
6enbie. Haynauy Oepyt 3 mapa. Haiftu BeposITHOCTh TOTO, 4TO
a) XoTs ObI OIMH IIap OyJeT CHHUM,
b) cuHUX mapoB B3ATO HE OyJIET.
Pewenue. 1) Xots 61 onuH (cOOBITHE A) O3HAYAET, YTO OJUH WITU
JIBa WJIA TPU CUHUX IIapa B3ATO U3 YPHBI.
CoObiTe B —W13 ypHBI B3STHI ONWH CHHUN U
7Ba OEIBIX TIapa.
CobObitie C —wu3 ypHBI B3ATHl JBAa CHHUX W OJIUH
OeJblii mapa.
CoObitne D —mwu3 ypHBI B3SITBI TPU CHHHUX



mapa.
A, B, C — coObITHSI HECOBMECTHEIE.

Tornra A=B+C+D
P(A)=P(B)+P(C)+P(D)

1 2
(@) CirC 2L
Cp, 44
2 1 3
p(C):CS_SQZE; p(D):C_gzi
C, 44 C, 44
P(A):E 14,2 3 (o TeopemMe

+—+—=—

44 44 44 44
CJIOKEHUS HECOBMECTHBIX COOBITHI).

2)  B3sT X0Ts1 ObI OIMH CHHUN W HU OJHOTO CHHETO HE B3STO —

POTUBOMONOXKHbBIE ( A U A), clie0BaTeNbHO,
P(A)=1-P(A) -3
44

Ipumep 12. Tpu cTpenka CTPENSItOT 10 MUILICHHU M KaX bl J1e/1aeT
110 OJTHOMY BBICTpeNy. BeposiTHOCTh onacTh B MHUIIIEHB nepBoMy cTpenky 0,9;
Bropomy — 0,7; tperbeMmy —0,8. HailTu BEpOSATHOCTh TOTO, YTO B MHUILIECHb
MOTAJIET:

a)  TOJBKO OJIMH CTPEJIOK;

b)  Tombko JBa cTpeElKa;

C)  He momaji HU OJIHH.
Pewenue. a) CobbiTHe A1 — MOMaN MEPBBIA CTPENOK; A1 — HE Tomnan ;
CoObITHE A2 — TIOTIATl BTOPOM CTPEJOK; A2 — Mpomax ;

CoObITHE A3 — TTOTIAJl TPETUH CTPEIOK; A 3 — MpoMax.

CoObITHE A — TIOTIAall TOJBKO OJWH CTPEIOK. DTO O3HAYaeT, YTO TOIMal
IIEPBBIM, @ BTOPOM M TPETUH NMPOMAXHYJIWCH WM IIONAJ BTOPOM, a MEPBBIM U
TPETUH MPOMAXHYJIUCH WJIW TIONAJ TPETHM, a MEPBBIA U BTOPOM HE IOMNajd B
MULIEHB, T.€.

A=A1 A2 A3+ Ay A1 A3+ A3 A1 A4>.
3nech KaxkI0€ M3 CJaraéMbIX €CTh MPOU3BENACHUE HE3aBHUCUMBIX

cobbrtuii, Torma P(4) = P(A)P(A)P(A43) + P(4)P(A1)P(As) +
P(A3)P(A1)P(A42). -

P(41) =0,9 P(41)=1-09=0,11

P(45) = 0,7 P(A45)=1-0,7=0,3

P(43) = 0,8 P(A3)=1-0,8=0,2

P(4)=0,9-0,3.0,2 + 0,7-0,1.0,2 + 0,8-0,1-0,3 = 0,092
6) CoObITHE B — B 1IeJTb MTOTIAJIM TOJIBKO JBA CTPEIIKA
B= A1 A4 23 + A5 A3 21+ A1 A3 22
P(B)=0,9-0,7-0,2 + 0,7-0,8-0,1 + 0,9-0,8-0,3 = 0,398
c) CoOniTHE C — B LeJIb HE [ONA) HY OJHH CTpPEJIOK
P(C)=1-P(C); C= d14s4s P(C)= P(A:)P(A;)P( 4s)



P(C)=0,9-0,7-0,8 = 0,594
P(C)=1-P(C)=1-0,594 =0,496;

IIpumep13. JlBa cTpenka CTPENAIOT 0 MUIIEHU U JIEJAIOT MO OAHOMY
BBICTpeIy. BeposiTHOCTh Opa3uTh Lieab MEepBbIM CTpenakoM paBHa 0,5; BTOpbIM
— 0,7. HaliTu BEpOSITHOCTH TOTO, YUTO B LIEJIb

a)  momaxayT o0a CTpesKa;

b)  xakoit —1u00 OIUH.

Pewienue. a) CobbiTue C — B 1eNb MONAJAET M MEPBBIA U BTOPOId
CTpEJIOK.

Co0biTue A — B 1€ TOTAJT IEPBBINA CTPETIOK;
Co0bITHE B — MUleHb NOPa3Uil BTOPOIl CTPETIOK.

Tak kak coowsiTus A u B HezaBucumbl, To C=A-Bu

P(C)=P(A)-P(B)=0,5-0,7=0,35

0) CobbiTne D — B 1enb nonan Kakon-i1nbo ONMH CTPENIOK, T.€. Momall
WM TIEpPBBIN WK BTOpoi, HO He o0a BMmecte D = A+ B - AB, k. Au B —
COOBITHSI COBMECTHBIE, TO

P(D)=P(A)+P(B)-P(A)-P(B)=0,5+0,7-0,5-0,7=0,85

(1Mo TeopeMe CIOKEHHSI COBMECTHBIX COOBITHI)

IIpumep 14. B rpymme Bocemp geBymek. W3 Hux S5 0 —
cBemioBosiockie. Haynauy BeIOMparoTcst ofgHa 3a Apyroit Tpu neByuiku. Kakosa
BEPOATHOCTH TOTO, YTO BCE TPU OKAXKYTCS CBETIOBOIOCHIMU?

Pewienue. a) CobbiTHEe A — mepBasi A€BYIlIKa CBETIIOBOJIOCAs,

coObiTe B — BTOpas neBylika cBETIIOBOJIOCAS,
cobbiTue C — TpeThs AeByIIKa CBETIOBOJIOCAS.
BeposiTHOCTB TOTO, UTO IEepBas AEBYLIKA CBETIOBOJIOCAS
p(py="-2
n 8
Tak kak 4YHCIO CBETJIOBOJIOCBHIX JIEBYIIEK YMEHBIINWIOCH Ha
€IMHHULlYy, T.€. UX OCTajioch 4, COOTBETCTBEHHO U OOIIEe 4YMCIO JAEBYILIEK
YMEHBIIWIOCh Ha EIUHUILY, T.€. UX OCTajloCh 7/, TO BEPOSITHOCTb, BTOPOH
0TOOpaHHOM JEBYIIKE OBITH CBETIOBOJIOCOH, paBHA

PA(B):;

Paccy;xz:aeM AHAJIOTM4YHO, I10JYy4YacM
3 1
PA’B C)====
6 2
Torz:a HCKOMas BEPOATHOCTh, COINIACHO TCOPCMC O IIPOU3BCACHNUN

BEPOSITHOCTEH 3aBUCUMBIX COOBITUH (COBMEIICHHBIX) OYIET:

541 5
P(A-B-C)=P(A)-P,(B)-P,;(C)==-=-= =—
( )=P(A)-Py(B)-Ppp(C) =525 =—2
Hpumep 15. BepostTHOCT mOmMamaHus B NEPBYIO MUIIEHb JJIs

cTtpenka paBHa 2/3. Ecnm mpu mepBOM BBICTpEN€ CTPEJIOK TOMal, TO OH
MOJIy4aeT MPaBO HA BTOPOM BBICTPEN IO APYroM MUIIEHH. BeposTHOCTH
MOPAXEHHUsI NIEPBOM M BTOPOM MUIIEHU NIPU JABYX BbIcTpesax paBHa 0,5. Kakosa
BEPOSATHOCTH MOPAKEHUS BTOPOM MUILIEHU?



Pewienue. a) CoObiTrie A — cTpeliok rmonaji B IEPBYIO0 MULIEHb,
coObITHE B — cTpenok nmonasn Bo BTOPYO MULIEHb.

2 1

H3BectHO, uto P(A)=—, P(A-B)==.
3 2

Ho BO BTOpYIO MHIIICHb OH MOXET MOMACTh TOJBKO TPHU YCIOBHUH,

4TO OH TOMajl B MEPBYIO, TOIMa BEPOSTHOCTh €ro TMOMaJaHus BO BTOPYIO

MMUILIEHb €CTh yCIOBHas BeposTHOCTh P, (B).

[To Teopeme mpou3sBeIeHHUS] COBMECTHBIX COOBITUIMA
P(A-B) = P(A)-Pa(B)

TOorIa
1
P(A-B) »
p.(B)="\AB)_2_3_495
P(A) 2 4
3
3aoanus 2
1. W3nenre mpoXoauT MPOBEPKY Yy TPEX KOHTPOJIEPOB. BeposTHOCTH
TOro, 4to ero 3abpakyer mepswii — 0,1, Bropoit — 0,05, Tpetuit — 0,01.
Haiit BepoATHOCTH TOTO, UTO M37eHe OyaeT 3a0pakoBaHoO.
2. BepositTHOCTH TOTO, UTO B Havase ceHtaops BeimaaeT cuer — 0,05,

YTO OH BBIMAJET B cepenuue ceHtsaops — 0,1, uTo oH BhIMAJET B KOHIIE MECsIIa
— 0,2. Haiitu BeposITHOCTh TOTO, YTO B CEHTSIOpE BHINAIET CHET.

3. BeposTHOCTh CTyIeHTY cAarh SK3aMeH M0 (PU3MKe Ha «IISTh»
paBHa 0,1, Ha «yetbipe» — 0,2, Ha «Tpu» — 0,3, Ha «aBa» — 0,05. Kakosa
BEPOSITHOCTB CTYAEHTY CAAaTh K3aM€H Ha MOJIOKUTEIbHYIO OLEHKY?

4, AMepHUKaHCKHI O60MOapIUPOBIINK BEJET IPULETBHOE
ooMmOoMeTaHue 10 oObekTaM Ha Tepputopur FOrocnaBuum. [Ipudem, momanas B
OMH W3 HAMEYECHHBIX OOBEKTOB, OH IMOpaxaeT emé aBa. BeposSTHOCTDH
IonagaHus B KaKAbId U3 00bekToB cooTBeTcTBeHHO 0,035; 0,03; 0,015. Hatitu
BEPOSATHOCTH TOTO, YTO HAMEUEHHBIE OOBEKTHI HE OYIYT MOPAKEHBI?

o. 3aBoll OTHpaBWUJ BJIEKTpOYaiHMKA B KonudecTBe 100 mTyk B
Maras3uH. M3 aux 80 mryk nepBoro copra, 15 mTyk — BTOPOTo copTa U 5 MTYK
— OpakoBaHHas MpoAykKius. KakoBa BEpOSTHOCTh TOTO, YTO OTOOPAHHBIM
HayJla4y YalHHUK OoKa3aJics Ju00 mepBoro, MO0 BTOpOro copra?

6. PebGenok mepememan cemeHa s0mo0k «Cemepunka» u «Dymiey.
KaxoBa BepoATHOCTh MOCAAUTH TPU CEMEHHU OJHOTO cOpTa, eciu «CeMepUuHKI»
o0 8 mTyK, a «Dyme» — 6?7 KakoBa BEpOSATHOCTh, YTO OYIyT MOCaKEHBI
CEMEHa pa3HbIX COPTOB?

1. Ha coprtupoBouHyl0 TOpPKYy MOCTYNalOT TOBAapHbIE, MOYTOBBIE,
MACCAKUPCKUE M OarakHble BaroHbl C BEPOATHOCTHIO CcOOTBEeTCTBeHHO 0),3;
0,2; 0,4 u 0,1. KakoBa BEpOSITHOCTb TOTO, YTO Ha COPTUPOBOYHYIO TOPKY
MOCTYIUT KaKoi MO0 BaroH U3 TOBAPHBIX WJIUA MOYTOBBIX WUIIU MACCAKUPCKUX?

8. B nmerckuii HOBOrogHuUM NOJAPOK TOJNOXKMIU 6  KOH(peET
«Jlactoukan,4 koHpeTsl «bemouka» m 5 koHper «Crparocdepa». PebeHok



oepetr Tpu KoH(peTbl. HaliTh BEpOATHOCTH TOTO, YTO CPEAN HUX OKaXyTCs JABE
OIMHAKOBBHIE.

9. [IpennpuHuMarenb OXuAaeT TenerpadHble W3BEIICHUS U3 Tpex
roponoB: MockBbl, MuHcka u BiaguBocTtoka BeposaTHOCTH IOMy4eHUS
tenerpaMmbl U3 MockBel — 0,5, 3 Muncka — 0,3. HallTu BepOSTHOCTH
[IOJIy4€HUs U3BELICHUs U3 BianuBocToka.

10. [IpopxoM BeIENSIET TPU MYTEBKH B JAOM OTAbIXa CTyAEHTaM 3a
XOpoulyro ycneBaeMocTs. [loompenus 3acityKuBaroT IATh CTYIAEHTOB Banum,
Huxomnait, Crac, Upuna u Ousbra. HaiiTu BEpOSTHOCTH TOTO, YTO IMOOILIPEHHUS
nyteBkamu noiiydar Baaum m Hukonaét mnm Crac u Upuna wim Hukonaii,
Omnsra u Crac.

11. [TonGpackiBatoTCsl OTHOBPEMEHHO TPHU UIPaJIbHbIX KocTH. KakoBa
BEPOSATHOCTH TOTO, YTO HA BCEX TPEX BHIMAAYT HUDPBI «5»7
12. Ha Tpex monkax HaxoauTtcs mo AecATh KHUL. M3 HMX Ha mepBoOil

NOJIKE — 8 KHUT MOCJIETHErO To/la U3JjaHusl; Ha BTOpoid — 6; Ha TpeTeil — 4.
Haynauy 6epyT no onHoM kHHMre ¢ Kaxxaoil moiku. KakoBa BepoSTHOCTH TOTO,
YTO BCE€ TPU KHUTM OKaXyTCS MOCIEIHEro roga usgaHud? YUTo KHUATH He
OKaXyTCs ITOCJIEAHETO ToAa U3JaHus?

13. B Tpex kopoOkax unexar kapangamu o 40 MmMTyK B KaxIOi.
Kpacasie — B mepBoit KopoOKe; CMHHE — BO BTOPOIi; 3eJeHble — B TpeTei. B
Kax 01 KopoOKe cMemanbl kapanaamu aByx ¢padpuk. @adpuku um. Kuposa B
nepBoii kopoOke 20 mTyk; Bo BTOpod —15; B Tpetheit —18, ocTanbHbIC
u3roroBiieHbl Ha ¢abpuke um. «Cakko u Bannertw». Haymauy u3 kaxmoit
KOpoOKHM B3sTO 1O Kapangamry. KakoBa BepOsSITHOCTH TOrO, YTO W3 MEPBOM
KOpoOKM B3AT Kapanpam ¢abpuku uM. KupoBa, a u3 BTOpoi M TpeTbe —
KapaH/iaill, U3roToBIeHHbIN Ha (hadpuke um. «Cakko u Banuertun»?

14, B maraszuHe mo oiMHAKOBOW LIEHE MPOJAIOTCS MIBEUHBIEC U3/IEIIHS,
U3rOTOBJICHHBIE Ha JBYX MIBEHHBIX Qadpukax. 40 MmTyK M3rOTOBIEHO
MockoBckoit padpukoit, a 30 — VBaHoBcko#l. /[Ba mokymaTesns, HE3aBHCUMO
Ipyr OT JIpyra Hayziayy MOKYIaroT [0 OJHOMY OJMHAKoBOoMY u3nenuto. Kakosa
BEPOSITHOCTB TOTO, YTO 00a KYTHIJIM U3/EIUs OMHOU U TOH ke Gadpuku?

15. CnoprcMeH B OJHOM CEKIIMM Mara3mHa IIOKYIAeT JIbI)KHbBIC
OOTUHKH, a B Ipyrod — JbDKU. JIBDKHBIX 00THHOK B Marazune 10 map, u3 HUX
YEeThIpe HYXKHOTO pa3Mepa. JIbDKHBIX map pa3HbIX Mapok — 16, u3 HuX 7 nap
Mapku «Exucen». KakoBa BEpOATHOCTH TOTO, YTO CHOPTCMEH KYNMT JIBDKH
Mapku «EH#CE» U TbDKHBIE O0THHKH HYXHOTO pasmepa’?

16. JIBa cTaHKa IITaMOYIOT pPa3dW4YHbIE 3arOTOBKU [JIsl W3IEIHS.
[lepBeiii cranok Ha 50 3arotoBok gomyckaer 2% Opaka, Bropoit — Ha 80
3arotoBok — 5% Opaka. Pabouunii OepeT Mo OFHOW 3aroTOBKE C Ka)Joro
ctaHka. KakoBa BepOsSITHOCTh TOro, 4YTO Ie€pBasi U BTOpask 3aroTOBKU HE
OpaxkoBaHHBIE?

17. 3aBX03y HAJI0 3aMEHUTH B OOIICKUTHUU 4 3JeKTposiamIiibl. M3 HUX
nse Ha 100 BT u aBe Ha 60 BT. B onHO# KOpoOKe nexar 20 mamn Ha 100 BT, u3
HHUX 5 IITYK HE CTaHIApTHbBIC; B apyrod — 16 mamn Ha 60 Bt, n3 Hux 4
HeCTaHJapTHbIE.

a) KakoBa BEpOSITHOCTH TOro, 4YTO 3aBX03 BO3bBMET IO [IBE

crangaptHbie Jaminbl HA 100 1 Ha 60 BT?



b) KakoBa BEpOSTHOCTH TOTO, YTO BCE B3STHIC 3aBXO30M JIAMIIBI
OKa)XyTCsl HECTaHIapTHBIMU?

18. CxeMa cOCTOUT U3 TpeX MOCIeN0BATEIbHO COCAUHEHHBIX OJIOKOB.
Hanexxnoctu 6nokoB cootrBercTBeHHO paBHbl 0,9; 0,8; 0,6. Kakora
BEPOATHOCTb TOT'0, YTO CXEMa HE BBIUJET U3 CTPOs?

19. Ha nByx Bazax s010ku Tpex coproB: «Dymey, «CeMepuHKay,
«Anopt». Ha kaxxnoi Baze 1o 12 s65mok. PeGenok 6epet mo oHOMY ¢ KaKJI01
Ba3bl. KakoBa BeposATHOCTH TOrO, 4TO 00a s10JI0Ka OKa3anuch copra «dDyiiey,
€CJIIM Ha MEPBOM Ba3ze MX 5 WITYK, a Ha BTOpoil — 3. KakoBa BEpOATHOCTH, UTO C
MepBOM Ba3bl OH B3s1 JBa si0Jioka «CeMepuHKU», a CO BTOPOM OIHO copTa
«AMOpT», €CIIU BCEro OH B3sUI TPH s10J0Ka?

20. JIBa akBajaHTHCTA CO JHA MOPS JIOCTAOT 3aTOHYBLIUN MpPEAMET U
OITyCKaroTCsl MOA BOoAy mHooudepeaHo. Kaxabli mpearnpruHUMAaEeT JIBE MOMBITKH.
BeposTHOCT OOHapy»kuTh TMpeAMET C OJHOT0 3axofa [JIsl Kax[oro
akBananructa paBHa (,7. KakoBa BepOSTHOCTH TOTO, UYTO TpPEAMET OyrueT
HalieH?

21. Cpenctea IIBO oxpaHStOT 3aBOA  OT BO3AYILIHOIO HajeTa.
[IpoTuBHMK COBEpIIMI OAHY 3a Apyrod 3 BO3IyIIHbIE aTaku. BeposTHOCTH
nopaxeHus 3aBoja B ofHOM arake paBHa 0,3. KakoBa BeposSTHOCTH TOTO, YTO
3aBOJ

a) OyzeT mopaskeH MPOTHBHUKOM?
b) HE OyJeT MOopakeH MPOTHBHUKOM.
22.  CHOpTCMEH—JIBDKHUK BBIMONHIET TPH MPbDKKA C TPaMILIHHA.

BeposiTHOCTh B KaXJ0M TPBDKKE yIauHO TMpU3eMIUThbcs, paBHa 0,7. Haittu
BEPOSATHOCTH TOTO, YTO CIIOPTCMEH—JIBDKHUK XOTS ObI OJIUH pa3 OJaromnosy4Ho

TPU3EMITHIICS.
23. Ha copeBHOBaHUSIX pa3bIrphIBaeTCsl 30JI0Tas, CepeOpsHas |
OpoH30BBIE Menanu. BeposSTHOCTh TONY4YUThH 3070TyH0 Memanb — 0,7,
cepeopsuyto — 0,8; Oponszoyro — 0,9. HailiTu BEpoOSTHOCTH TOTO, YTO
CIIOPTCMEH TIOJTYYHUT XOTsI OBl OIHY KaKyIO—JIM00 Meaab.
24, CriopTcMeH ydYacTByeT B TpeX BHIaX COPCBHOBAaHWH: IJIbDKHEIC

TOHKH; TIPBDKKH C TpaMIUIMHA W CTpenbOa U3 BUHTOBKH. [lepBoe mMecto OH
MOXXET 3aHATh B JbDKHBIX TOHKax € BeposTHOCThIO 0,9; B mpbDKKax c
TpaMIUIMHA — C BeposATHOCThI0 0,7; B CTpenbOe W3 BUHTOBKH — C
BepossTHOCTHIO 0,8. KakoBa BEpOSTHOCTH TOrO, YTO OH 3aMET IIEPBOE MECTO BO
Bcex Tpex Bunax? KakoBa BEepOSTHOCTb, UTO OH 3aiIMET MEPBOE MECTO TOJIBKO B
JBDKHBIX TOHKAaX U CTPENbOE U3 BUHTOBKU?

25. B xopoOke B MpOW3BOJIBHOM MOPSAKE JEKaT JBEHAIATh BTYIOK,
W3 HUX TATh JIaTyHHBIX. Pabounii mocienoBatenbHo poctaet 4 BTynku. KakoBa
BEPOSTHOCTH TOTO, YTO XOTSI OBI OJTHA W3 HUX JIATYHHAS ?

26. [IpoBonuTCST KOHKYpC TpeX TNEBLOB. BeposSTHOCTh MOIYYHUTH
BBICIIYIO OLIEHKY JUISl Ka)XI0ro onuHakoBa W paBHa 0,7. KakoBa BeposSTHOCTH
TOr0, YTO TOJIBKO JIBa MEBIA MOJy4YaT BBICIIYIO OleHKY? KakoBa BEpOsSTHOCTh
TOr0, 4TO HE 00JIee JBYX MEBIIOB MOJYyYaT BHICIIYIO OLICHKY?

217. B uexe paborator uerbipe 3neKTpoMoTopa. BepodaTHOCTh He
BBIXOJIa M3 CTPOA Kaxx10ro 3a BpeMs t paBHa 0,8. Halith BEpOSATHOCTB TOTO, 4TO
3a 3TO BpeMs



a) TOJBKO OJIMH 3JEKTPOMOTOP BBIMJIET U3 CTPOS;

b) 0 KpaifHe Mepe JiBa He BBIMIYT U3 CTPOS;
C) BBIMIYT U3 CTPOS HE MEHEE TPEX IEKTPOMOTOPOB.
28. B naTu smmkax HaxoAsATCs pas3iidyHble TPaH3UCTOpbl. COOpPHIMKY

PaAMOTEXHUYECKOTO y371a HE0OXOIUM OIMH OIpe/AesieHHbI. B nepBom suiuke
OH MOYKET HaxXOAUTBHCA C BEPOATHOCTHIO (,3; BO BTOPOM — C BEPOSTHOCTBHIO
0,4; B TperbeM —0,2; B uerBepTroM — 0,5; B isitom — 0,6. HaliTu BEpOsITHOCTh
TOT'0, YTO HYKHBIH TPAH3UCTOP CONEPKUTCS

a) HE MEHEE YeM B TPEX SIIUKAX;

b) BO BCEX SIIHMKAX;

c) HE COICPIKUTCS HU B OJTHOM SIIIUKE;

d) XOTsI OBl OJIMH SIITUK COJACPIKUT HYKHBIH TPAH3UCTOP.

29.  Tpex CTyAECHTOB HE3aBUCHMO JPYT OT JPyra MOMPOCHIN PEHIUTh

OJTHY U Ty ke 3a7auy. [lepBbIii MOXKET €€ pemuTh ¢ BeposiTHOCThIO (,8; Bropoi
— 0,6; Tpetuii — 0,7. KakoBa BEpOSITHOCTh TOT0, YTO

a) HU OJIMH CTYJCHT HE PeIlnJ 3a/1a9y;

b) XOTs1 OB OJTUH CTYACHT PEIINI €€¢;

C) pEIINIIN JIBa CTYJCHTA.

30. Crynent gobupaercs ¢ 3aHATAA  JOMOM  aBTOOycoM U
Tpoieiidycom. BeposTHOCTH TOro, 4TO 32 BpeMs { K OCTaHOBKE TOMOHICT
HYXKHBII aBToOyc, paBHa 0,9; a HyxHbli Tpomneidyc— 0,8. Kaxkosa
BEPOSITHOCTh TOTO, YTO B TEUCHHUE BPEMEHH | CTY/ICHT yeneT JOMO?

31. B ceTh BKIIOYEHBI NOCIENOBATEIbHO JiBa OJIOKa M CHUTHAaJbHAs

nammoyka. BeposiTHOCTh TOTO, UTO 32 BpeMsi t mepBblil 010K BBIAIET U3 CTPOA
paBHa 0,2; a nna Broporo — 0,3. HaiiTu BeposATHOCTH TOTO, 4TO 3a Bpems t
CUTHAJIbHAS JIaMIIa [TOTacHET.

32. KakoBa BeposSTHOCTH 0€30TKa3HOW pabOThI CETH, €CIU B CXEMe
€CTh JBa IyOnupyrommx OJoKa, MpUYeM MEepBbIH HE BBIXOAUT M3 CTPOS C
BeposATHOCTHIO 0,6, a BTOpoit — ¢ BepoATHOCTHIO 0,7.

33. ITonOpaceiBaroTCsl 1B KOCTH Oejlass M 4YepHas OJHOBPEMEHHO.
KakoBa BEepOSTHOCTH TOTrO, YTO Ha O€NOW KOCTH BBHINAACT YHUCIO OYKOB
MEHBIIIEE TPEX, a HA YEPHOU — YUCIIO OYKOB, KPATHOE JABYM.

34. UrpanpHas xocTh mombOpackiBaeTcs JBa pasza rmoouepeaHo. Haitu
BEPOSATHOCTH TOTO, YTO BBIMAJET YETHOE YMCJIO OYKOB MPH MEPBOM U BTOPOM
Opocanuu eé.

35. [loxynmarenb xo4eT mNpUOOpPECTH CHOPTUBHBIN KOocTioM. OHH
MpOAAlOTCs B TpPeX Mara3puHax. B TepBOM OH MOXET KyIUTh €ro ¢
BeposATHOCTHIO 0,9; Bo BTopoM — 0,85; B TpeTtheM — 0,7. KakoBa BepOsSTHOCTh
TOTO, YTO TIOKYTMAaTeIh MPUOOPETET KOCTIOM?

36. Camoner — pa3BeIuUMK TMPEOJIOIEBACT JBE JMHUU OOOPOHBI
MPOTUBHUKA. BEpOSITHOCTH TOTO, UTO €T0 MOTYT COWTH Ha TIEPBOW JIMHUU paBHA
0,8; Ha Bropoit — 0,7. HaliTu BEpOSITHOCTh TOTO, YTO CAMOJIET — PA3BEIUNK HE
Oymer cOur.

37. CryneHT pemms BedepoM Mot B Tearp. B kacce umapmonun
ectb 22 Ounera. 3 Hux 10 B mpamaruyeckuil Tearp, a OCTaJIbHbIE B TeaTp
«Omnepsl u Oanera». Emy Hano nBa 6unera B onuH tearp. KakoBa BEpOsSTHOCTD
TOTO, YTO OH KYTIUT OWUJICTHI B TEAT.



38. JIBa criopTcMeHa y4acTBYIOT B PO3BITPHINIE CEpeOpsSHON Meaasu.
BeposatHocTs TOro, 4To Menanb OyAeT ModydeHa MEpPBBIM M3 CIOPTCMEHOB
paBHa 0,88. HaiiTu BepOATHOCTh MONYYUTh MEAadb BTOPHIM CIOPTCMEHOM,
€CJIH TIEPBBIA MOXKET €€ MOTYUUTh C BepOoSITHOCTHIO (,7.

39. Cpenctea [IBO oOHapyXuiiu Bpa)k€CKU CaMoOJeT B BO3AYIIHOM
MPOCTPAHCTBE CTpaHbl. Ha mopakeHue 1menu oaHa 3a APYrod MOCHUIAIOTCS TPU
pakersl. Kaxknmas moxker mnopaszutbh camoner ¢ BeposTHocThio 0,8. Kakosa
BEPOATHOCTh TOT'O, YTO CAMOJET OyzneT cOuT?

40. [Tokymarento Hago mpuoOpecTy moaapok st oouisapa. B oqnom
MarasgHe OH MOXET KyNmHTb ero ¢ BeposTHocThio 0,6; B apyrom — cC
BeposTHOCThIO (,8. KakoBa BEpOSATHOCTH TOTO, YTO IMOKYyIAaTeldb CHAEIAET
MIOIAPOK FOOMIISIPY?

41. Pri0ak 3akuHYn 1BE YIIOYKM B Pa3HBIX MECTax peKu. BeposiTHOCTH
TOTO, YTO phI0a KIIFOHET Ha OfHY U3 HuX paBHa 0,8. KakoBa BEepOSTHOCTH TOTO,
4T0 phI0a KIIOHET Ha TMEPBYIO YIOUKY, €CIM Ha BTOPYI0 OHA KIIOET C
BEpOSTHOCTHIO 0,57

42. B kopobOke mepemMenianbl MATh KPaCHbIX KyOMKOB, CEMb CUHUX U
YeThIpe JKeNThIX. PeOeHOK mocTaeT Haymady 1o OmHOMY KyOuky. Kakosa
BEPOSITHOCTh TOTO, YTO OH CHadalia JOCTAHET KPACHBIH, IIOTOM JKEIITBIH, ITOTOM
CUHUH KyOuK?

43. B xopoOke nepememnianbl Kyouku ¢ mudpamu ot 1 10 9, o ogHoM
mudpe Ha KaKIoM KyOuke. PeOeHOK JocTaeT Tpu KyOHWKa W BBICTPAUBACT UX B
psa. HaiiTu BeposSTHOCTH TOTO, YTO Y HEro moiydurtcs uyucio 143, ecau oH
J0CTaBasl X MOOYEPEaHO

a) HE BO3BpaIllaeT KyOUKH B KOPOOKY;

b) BO3BpAIacT UX 00PATHO.

44, JlBa abutypuenTa craart ¢uszuky. Ogus Berydms1 20 BOIIPOCOB U3
30; a Bo BrOopoii — 10. YUTOOBI MONYYUTH TOJOXKHUTEIHHYIO OILICHKY HAaJ0

OTBETUTH Ha JIBa BOIpoca U3 Tpex. KakoBa BEpOsSTHOCTH TOTO, YTO 00a MoTyyar
MOJIOKUTENILHYIO OLICHKY?

45. Xo3s1MKa MPEeIJIOKUIIA TOCTIO K Yal0 TPU MUPOKKA C KAIyCTOM, TPU
MMAPOXKKA C MOPKOBKOW, JBa C KAPTOLIKOW W JIBa C MOBUIJIOM. [Iupoxkku
IPOU3BOJILHO TOJOXKEHBI Ha Tapeike. KakoBa BepOSTHOCTb TOrO, YTO TOCTH
B35J1 CHayaja MUPOKOK C KalyCTOW, MOTOM C MOPKOBKOM, a 3aT€M C OBUJIOM?
KakoBa BepoOsITHOCTH TOro, YTO OH Cpa3y B3sJ TPU NUPOKKA C KallyCTOH,
MOPKOBKOH ¥ MOBHUJIOM cebe Ha Tapesky?

46. I[To xpeburo pactpenemnstoTcs MATh KOHBEPTOB C ABYMs OMIeTaMu
B Tearp Kaxabiid. [Ipudem B Tpex koHBepTax OuieTsl Ha «Puronerroy, a B ABYX
Ha «JleTyuyro mbimb». [[Ba cTymeHTa Haymady MoodepeaHo OepyT KOHBEPTHI.
KakoBa BeposSITHOCTH TOTO, YTO BTOPOMY CTYIAEHTY JIOCTAHETCSI KOHBEPT C
Oweramu Ha «JIeTydyro MBIIIb», €CIU TIEPBbIA CTYICHT BBITAIINAI KOHBEPT C
OwyieTaM# Ha STOT K€ CIIEKTAKIIb?

47. [Iponarorcs mecsaTh nmap Bapexek. M3 HUX mIeCTh map ¢ y30paMmi.
KaxoBa BeposSTHOCTH BTOPOMY TOKYTIATETIO0 PUOOPECTH OJHY TApy BapEkKEK C
y30pamu, €CJIM TIEPBBIX B3I JIBE MApPbl TAKUX BapEKEK?

48. bombapaupoBmuk mpou3BoauT OoMOOMeTaHHWE MO TMelIsIM Ha
Bpaxkeckoi tepputopun. BeposatHocTh nonananus 6oMObI B 1ens 3/4. KakoBa



BEPOSITHOCTh TOTO, YTO IIeJib OyaeT B3opBaHa, eciu 5% OoMO MoOryt He
B30pBaTbCs?

49. B cocraBe moe3ga ocTaiMch — HEJOYKOMILJIEKTOBAHHBIMU
nacca)kupamu JiBa KyleiHbIX BaroHa: CTapblil U HOBbIA. B HOBOM cBOOOIHEI 15
MECT, U3 HUX 5 HWXKHHE, B cTapoM — 20 MecT, u3 HUX 8 HuxkHHE. [laccaxunp
MOKyMaeT OUJIeT B KyneiHblil BaroH. HaiiTu BEpOsITHOCTH TOTO, YTO

a) KyTUICHO HUKHEE MECTO TMPH YCIOBUH, YTO BaroH CTapbIii;
b) OWIeT KyIUIeH B HOBBIM BaroH, €CJIM U3BECTHO, YTO MECTO HIDKHEE.
50. [IpoBomHMK MoOE€37a AaldbHEro CJEIOBAaHUS pa3/laeT MacCaKUpam

MOCTEJIbHOE O€Jbe: KOMIUIEKTHI TOoJIyOOro M Oenoro LBETa, CIOKEHHBIE B
MPOU3BOILHOM Tmopsifike. Bcero romyObix komruiekToB 12, Oembix —28.
BepositHOoCcTh Opaka jisi KOMIUIEKTa TOJIyOOro IBeTa cocTapisier 1/4, s
KoMIiekta Oenoro usera 3/14. HailTu BepOSTHOCTH TOTrO, YTO MACCAXKUP
NOJYYUT KOMIUIEKT Oenoro 1usera u 6e3 o6paka?

51. N3 yeTbipex NBDKHMKOB M TPEX KOHBKOOEKIIEB OTOUPAIOTCS B
cOOpHYIO 3aBo/a 4eThlpe cropTcMeHa. KakoBa BepoOSITHOCTH TOrO, YTO
MOCJIeIOBAaTeIbHO, OJWH 3a JPYruM OyayT BBIOpaHbBI JiBa JBDKHHKA W JIBa
KoHbKOOEKIa? KakoBa BEpOSTHOCTH TOro, 4TO OTOWUpas Haymaudyy, OyayT
BBIOpaHBI Cpa3y JBa JbDKHHUKA U J1Ba KOHBKOOEKIIA?

92. Ilex oOyBHO#H (haOpuku BBITYCKAeT MYKCKuUE OOTHHKH. YacTb
m3nenuii  OTK ornpaBnser B Opak, 70% He OpakoBaHHBIX W3ACIIHMA
OKa3bIBAIOTCS M3JENUAMH mepBoro copra. Haynauy 6epyT ogHo uznenue. OHO
oKa3bIBaeTcsi ¢ BepoaTHOCThbIO 0,679 um He OpakoBaHHBIM, M TEPBOTO COPTA.
KaxkoBa BepossTHOCTH Opaka, A0omyckaeMoro (haOpuKoi MpH BBITYCKE U31ETHI?

53. N3 cemu roHOmeW U TMATH AEBYHIEK OTOMpAIOTCS IS
COTIPOBOXKIEHUSI TOCTEH TpH uesjoBeka. HaliTu BEpoOsSTHOCTH TOrO, YTO TpPH
noodepeaHoM 0TOOpe OyIyT BHIOpaHbI BOE IOHOIIEH U ofHa AeBylika. Kakosa
BEPOSATHOCTh TOTO, YTO Hayjady OyIyT Ha3HA4YeHBI JBOE IOHOIIEH (CTapIIHii
IPyMIbl COMPOBOXKICHUS U €T0 MOMOIIHUK) U OJTHA JIEBYIIIKA?

54. B rpynne mnstHanuars cryaeHtoB. Ilo omHOMy K Jocke
BBI3BIBAIOTCA TpU CTyleHTa. KakoBa BEposSTHOCTH TOTO, 4TO 3T0 OyayT [lerpos,
CunopoB, ManoB? KakoBa BepostHocTh IletpoBy, CumopoBy, IBaHOBY
OKa3aThCsi B YHCIE TPEX CTYIACHTOB, BBI3BAHHBIX Hayldadyy K JOCKE
OJTHOBPEMEHHO?

95. B Bockpecenbe 16 cTyneHTOB moexaju OTAbIXaTh Ha peuky. U3
HUX YeThIpE 4YeJOBeKa OOropenyd Ha CONHIE, a 6 4YeNOoBEeK ObUIM CHIIBHO
MOKyCaHbl KoMapamH. JlecsiTb 4elOBEK OCTaJucCh AOBOJbHbI BceM. KakoBa
BEPOSITHOCTh OJTHOMY CTYJIEHTY OKa3aThbCsl IOKYCAHHBIM KOMapaMH K O0OrOpeTh
Ha COJIHIIE?

56. Ha KOHHBIX COCTS3aHMSIX JIOWIA[b JOJKHA MPEOAOSETh IIECTh
Pa3IMYHBIX NMPENSITCTBUM. BEepoaTHOCTH TOro, YTO OHA MPEOAOJIEET BCE, paBHA
0,7. BeposTHOCTBH TOr0, 4YTO OHA MPEOAOJIEET MEPBOE NMpenATcTBUe, pasHa 0,9.
KakoBa BepoOsATHOCTH MPEOAOJETh OCTABIIMECS MPENSTCTBUS, €CIU OHa
npeojioJiesia neppoe?

of. BepostHOCT  aOUTYypUEHTY CcHaTh TMEPBbIA  BCTYNHUTEIbHBIN
sk3ameH 3/4. Ecnu oH ero cnani, TO MoJy4yaeT IMpaBO HA BTOPOM 3K3aMeH IO



Apyromy npeaMery. BeposaTHoCTh TOro, 4yTo OH caet oba sk3ameHa paBHa 1/2.
KakoBa BeposTHOCTb aOUTYpPUEHTY Cl1aTh BTOPOM SK3aMeH?

®opmy.ia nojaHoi BepositrHocTu. Popmyaa beiieca

[TycTh coOBITHE A HACTYIAET MPHU yCIOBHUH, €CJIM HIMEET MECTO OJTHO U3
HecoBMecTHbIX coObiTui Hi, Ho,...,Hn, oOpasyrommx nomnytro rpymmy. Mx
HA3BIBAIOT TUIIOTE3aMHU.

[IycTh W3BECTHBI WJIM MOTYT OBITh HAWJEHBI BEPOSITHOCTH JTHUX
TUIIOTE3, a TAKXKE YCJIOBHBIC BeposTHOCTU coObiTust A: P(A/H1) ; P(A/Hy); .....
P(A/Hp). Torma BepOSATHOCTH COOBITHS A paBHO CyMMe IPOHM3BEIACHUN

BepOHTHOCTCﬁ TumnoTe3 Ha COOTBCTCTBYIOIMUC YCIIOBHBIC BCPOATHOCTHU COOBITHS
A.

P(A) =P(Hi) P(A/H1)+P(H2) P(A/H) + ... + P(A/Hp)
To ecTb P(A):iP(Hi)P(A/Hi)

3TO U €CTh hopmyna noaHol 6epoOAMHOCHIU.

Ecnu >xe, B pesynprare HUCHBITAaHUS, COOBITUE A YK€ TMOSIBUIOCH, TO MOXHO
HAWTH KaK U3MEHSTCS MIPU 3TOM BEPOSTHOCTH TUIIOTE3 110 ghopmyne beiieca.

o, /) = PHIPAH)
> P(H,)P(AH)

Ipumep 16. Tpu cranka mramnyior aertanu, |-siid — 300 wT. 3a cMeHy;
Il - oit — 350 wt., a Hl-uit — 400 wt. IIpudyem HECTaHIAPTHBIMU OKA3bIBAIOTCS
Ha |-om cranke- 20 wtyk, Ha [I-om - 15; Ha Ill-m — 22mT. Jleranu nmoctynaror
Ha oOmui koHBedep. Pabouunii Oeper Ha ymady onHy jetanb. KakoBa
BEPOATHOCTb TOTO, 4YTO paldouuid B35 CTaHAapTHylo Jgetanb? Kaxosa
BEpPOSITHOCTh TOTO, YTO 3TA J€Tallb U3rOTOBJIEHA Ha |-oM cTanke?

Pewienue. CobpiTe A — pabo4nM B3STa CTaHIAPTHAS JIE€TAb.

BriaBuraem runoressl:

H; — crangaptHas getanb U3rotoBieHa IM cTaHKOM.

H) — netanp nsrorosnena |l M crankom.

Hs - nerans m3rorosieHa |lIm crankom.
Tak Kak CTaHKH MPOU3BOJAT pa3HOE KOJIMUYECTBO JETAJEH, TO BEPOATHOCTD B3ATON AETAIN IPUHAJIEKATD
pa3HBIM CTaHKaM HE€ OMHAKOBaA.

P(H,) 300 300 _6 BEPOATHOCTh TOTO,  YTO JIETalb

T 300+350+400 1050 21
A3roToBieHa |-6IM cTaHKOM.
Amnanornyno s ll-ro u 1ll-ro cranka:




1050 21 1050 21

Tak Kak, CO6I>ITI/IG, 4qTO B3dTadA ACTaJIb HPUHAIJICIKHUT K U3ACIIUAM

KaKOIro-TO M3 3-X CTAHKOB, OTHOCHUTCSI K MOJIHOM rpymnmne coObITHH, TO

S 6 7 8 21
P(H,)=1, re. —
; (H) 21 21 21 21

Haiinem BeposSITHOCTH TOro, 4YTO B3siTasg CTaHAApTHas JE€Talb
U3roTOBJIEHA |-BIM CTAHKOM

P(A/H.) = 300-20 280 _ 14
300 300 15

Ananornyuo mid ll-ro u lll-ro cranka
P(A/Hz) _ 350-15 _ 335:g

350 350 70
400-22 378 189

400 400 200

P(A/H,) =

Ho cranpaprHas neranb, B3siTas pabOYuM, MOXKET OBITH IPOM3BEICHA
win Ha |-om v Ha |l-om wm Ha 1ll-M cranke.
Torga, momHash BEPOSTHOCTH IS B3STOM JeTalii OBITH CTaHIAPTHOM,

paBHa

P(A) = ZP(H )P(A/H, )—E E . g s @—0286 0,93+ 0,33-0,957 +

21 15 21 70 21 200
+0,38:0,945=0,94

3Has, 4TO B3siTa CTaHAApTHAs J€Tallb, OTBETUM Ha 2-0M BOIPOC: C KaKOH
BEPOSITHOCTHIO OHA MOYKET OBITh IMPOM3BeeHa 1-M cTaHKOM?

To ecTb MBI JOKHBI HAWTU BEPOATHOCTH 1-OWM THIOTE3bl TNPU YKE
cBepiuBIIeMcs: coosiTun A. Bocrionbs3yemcs ¢opmynoii betieca

(H. /A) = P(H% Z(\/)A/Hl) __P(H)PAH)
> P(H)PAH,)

dopmanpHO 3Ta (opMyna O3HA4YaeT OTHOIICHHUE BO3MOXKHOCTHU
CTaHJIAPTHOW JeTanmu OBITh HM3TOTOBIEHHOHW |-M CcTaHKOM KO BceM
BO3MOXXHOCTSIM JI€TAJIM OKa3aThCsl CTaHJIAPTHOM.

®opManu3zyss NoJ00HbIE KU3HEHHBIE CUTYallMH, PACCMOTPUM 3aJady o
mapax.

IIpumepl7. B 3-x oauHakoBbIX ypHax HaxonsArcs mapel. B l-oit 20
oenplx 1 10 cuanx; Bo ll-oif 15 Oenpix u 5 cuanx; B |ll-eit 10 O6enpx u 10
cuHuX. I3 Kakoh-TO ypHBI BBIHUMAETCS Hayaady onuH 1map. Kakosa
BEPOATHOCTh, UTO OH — CUHUN. KakoBa BEpOATHOCTH TOTO, YTO BBIHYTBHIM CHHUUI



map B3SIT U3 2-0U YpHBI?

Pewienue. CoObiTuE A - BBIHYT CUHHI 1IAp.

BrigBuraem rumoresnl:

Hi — cunnii map BeIHYT U3 -0l ypHBI

Hp - cunwii map BeiHyT U3 |1-01 ypHBI

H3 - cunnii wap BeinyT U3 I11-0i1 ypHBI

Tak kak map MoOXeT OBbITh B3SAT U3 JIOOOW YpHBI, TO THUIIOTE3bI
paBHOBEPOATHBI. (Clie0BaTEIbHO

P(H,) =P(H,) =P(H.)=3; YP(H)-1

BepositTHOCTB TOTO, 4TO 1Iap B3T U3 |-0i ypHbI

m 10 1
P(A/H,)=— 3—8 = 3’ rae M — Yucio ciayyaeB, OJaronpusTCTBYIOIIUX
n

MOSIBJICHUIO CHHETO Iapa, N — YKUCJIO BCEX BO3MOXHBIX CJIy4aeB BBIHYTH IIap
U3 YPHBI.
Amnanoruyno s |l u ll-eit ypHsr:

5 1 10 1
P(A/H,)=—==; P(A/H,)==-==
AH)=50=20 PAMI=5%=3

Toma ImoJiHasA BEPOATHOCTL BBIHYTH CUHUM map, 6y,1]€T

oyt L1111 13 oo
33 34 32 36

[TycTh M3BECTHO, YTO BBIHYT CHHHI 1Iap (COOBITHE A TIPOU30IILIO) TOT/A
BEPOSATHOCTh CHHEMY IIapy OBITh B3SATBIM U3 2-0¥ ypHBI 10 dopmyine beieca
oymer

11
P(H. /A) = P(HZLE’S\/HZ) _ 3134 0077
36

Paccmorpum Ty ke 3amady, HO 3agaauMCsA JAPYrod UEJb: KaKoBa
BEPOSITHOCTH BBIHYTh OJJTHOBPEMEHHO 2 CUHUX I1apa?

Pewienue. CobpiTue A — BBIHYTO JBa CHHHUX IIapa.

BriBuraem runoressl

Hi — 06a mapa B3sThI U3 1-0 ypHBI

H; — 06a mapa B3gThI U3 2-01 ypHBI

H3 - 06a mapa B3a1hI 3 3-€il ypHbI

1
P(Hl) = P(Hz) = P(Ha) = 5
Haiinem BepoSTHOCTD HACTYIUICHUS COOBITHSI A TIPY TIEPBOM TUTIOTE3E

m

P(A/Hl):n—l,rz[e m, _Cl%’ C320
c2 10121281 3
Cz  218:300 29




AHaITOTUYHO

C; 52118 1 C, 1o:182t 9

P(A/H,)=—= =—; PA/M)=—,= = s
(A/H.) C2 213200 19 (A/H.) Cc2 2.8.200 38

Torna nmonHast BEpOATHOCTb COOBITUS A OyneT:

1 3 11 1 9
P(A PH,)P(A/H)==—+—--—+--—=0]129
(A= Z( IPAH) 329 319 3 38

IIpumep 18. B ypue 20 mapos. 13 nux 14 Oenbix 7 cunux. U3 14
OenbIX mapoB 4 MTPUXOBaHHBIE, a U3 7 CUHUX — 3 IITPUXOBaHHbIX. Haygauy
OIHOBPEMEHHO BBIHUMAKOT 2 mmapa. HalTh BepOATHOCTH TOro, YTO OHH
IITPUXOBAHHBIE.

Pewienue. CobbiTue A — B34ThI 2 IITPUXOBAHHBIX I11apa

BriaBuraeM rumnoTessl:
H; - o0a mapa Genbie;
H; — o6a mapa cunue;
Hs — 1 Genpiid, 1 cuamii.

Hainem BeposiTHoCTH rUnOTES:

m, C? 425 2

P H = = 4 = i = —
(H.) n, C? 2127 7
AHaJOTMYHO 1 2-0U U 3-€U TUIOTE3hI:
CZz 3.215 C,-C, -3- 215!
()= = 2L py, oG A3 284
C; 2477 C; 7! 7
2 1 4
PH,)==-+=-+==1
SPH) =242
Co6mme A/H1 - oba mapa MmMTPUXOBAaHHBIE, NPH YCJIOBUHU, YTO OHH
Oenbie. BeposTHOCTH B35Th OAHM AP LITPUXOBAHHBINA MPH YCIOBUU, YTO OH
4 2 3 1
Oenblil, P, = — = —; a IIPH YCJIOBHUH, YTO OH CHHHUU P, =

Ho u3 ypubl OepyT 2 miapa omHOBpeMeHHO. Torga BepOSTHOCTh B3ATH 2
apa MTPUXOBAHHBIX, IPU YCIIOBUHU, YTO OHH Oejbie, OyaeT

22 4
P(A/H
(A/H,) = 77 49
AHaJIOFI/I‘{HO JJIs1 OCTAJIbHBIX TTHIIOTEC3

11 1 11 1
P(A/H)==.—=": — .=
(AH) =7 D=7 PAM) =2 =

Torga mnonHass BEPOATHOCTh B3ATh 2 IITPUXOBAHHBIX Iapa Jr0OOH
OKpacKu

P(A) =22

49

L
14

+ + ~0,1
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3aoanus 3

1. B nByx simukax croyia JiexaT OJJMHAKOBBIE TETPaJud B KJIETKY U B
nuHelKy. B 1-om 20 B kitetky u 15 B ninHENKy; Bo 2-oM — 14 B kieTKy u 28 B
nuHeliky. bepercs nayrajg omHa Tetpaab. KakoBa BepoOsSITHOCTb, YTO OHa B
KJIETKY?

2. JIa nexa A u B mpou3BOASAT OOWMHAKOBYIO paauoanmnaparypy,
KOTOpasi moctymnaer Ha npoaaxy. llex B mpousBoguT BTpoe Oosibllie U3ACIHM,
yem 1ex A. KonmnuectBo OpakoBaHHBIX u3aenuil B uexe A — 1%, a B uexe B —
4%. 3aka3zuuKy nOCTynwjio wusaenue. HallTu BepOSATHOCTH TOro, 4YTO OHO
OKa3aJIoCh OpaKOBaHHBIM?

3. Tpu cTaHka MEXaHMYECKOTO IieXa IITaMIIyIOT 3aroTOBKH JIJIsi
0O0NTOB, IPUYEM TEPBBIN MITAMIYET B 2 pa3a OOJbIIE, YEM BTOPOi, a 3-uil — B
3 paza 6ombiie, uem BTopoid. IlepBriit cranok gaet 4% Opaka, Bropoit — 3%,
tpetut — 5%. Jleranu mocTymaroT Ha oOmui KoHBeuep. Pabouunii Haynmauy
Oepet onHy 3aroToBKy. HaliT BEpOsSITHOCTH TOTO, YTO OHA HE OpakoBaHHAas.

4, B Oubnuorexke Ha 2-X KHIKHBIX I[IOJIKAX CTOST YYEOHUKH H
3QIaYHUKK  TI0 MareMatuke ojuHakoBoro ¢opmara. Ha loit monke 10
3QIaYHUKOB W 8 Yy4YeOHUKOB, Ha 20M — 6 3aJa4yHUKOB M 9 y4YCOHHUKOB.
bubnuotekaps ciydaitHbIM 00pa3oM MEPEIokKUI OHY KHUTY ¢ 10 MonKu Ha
2y1o. KakoBa BEpOSTHOCTH TOTO, UYTO 4YHWTATelb BO3BMET CO 2-OM TIOJIKHU
y4eOHUK 110 MaTeMaTuke?

d. Jletunk nemaer BbUIET Ha OoMOoMeTaHue MO 3M CKJIaaaMm
6oenpunacoB. [Ipuyem nomaganue B OAMH W3 HUX NMPUBOIUT K B3PBIBY JBYX
npyrux. BepositHocTh B3pbeiBa 1-ro cknaga — 0,6; 2-ro — 0,7; 3-ro — 0,65.
Haiiti BEpOATHOCTh YHUUTOXKEHUS CKIAJ0B.

6. B Mexmactepckux 3 cTaHKa pa3pe3aroT JMCTOBOM METaul IO
OJIMHAKOBOMY IIa0JIOHY. 3aroTOBKH IMOCTYIAOT Ha oOmuii koHBerep. IlepBoiii
cta”ok npousBoauT 300 3aroroBoK B cMeHy, Bropoit — 350, a 3-uii 400. bpak 1-
ro cranka 2%, Broporo — 3%, a TpeThero B 2 pasza Oosjbiie, yeM 1-ro. Haiitu
BEPOSATHOCTH TOTO, YTO HayJ/lauy B3siTas JAeTajdb He OpakoBaHHAs.

1. CryneHTy HaJlo KynuTh 2 OujeTa Ha CIEKTakiIb B Tearp. B ropome
€CTh 3 Kacchl, IJIe OH MOXKET UX KyIUTh. BeposTHOCTH oOpalieHus: B JIHO0YIO
KacCy 3aBHCHUT OT €€ MECTOIOJ0KEHHUS U COCTaBIsIeT cooTBeTcTBEeHHO 0,3; 0,5;
0,2. CtyneHT MOXET KynuTh OmeT B 10o# kacce ¢ BeposTHOCTHIO 0,6; BO 2011 —
0,8; B 3-eit — 0,7; T.K. yacTh OMJIETOB MOXXET OKa3aThCsl pacmpoaanHoil. Kakosa
BEPOATHOCTDH TOTO, YTO CTYACHT KynuT 2 Ouera’?

8. Ha ropomckme copeBHOBaHHS OTOWpaOTCA 2 CHOPTCMEHA U3
3aBOJICKOM KOMaHIbI JBDKHHUKOB M KOHBKOOEXIEB. JIbDKHHKOB B KomaHzae 10
4eJI0BeK, KOHbKOOEXKIeB — 6. BeposiTHOCTh BhIUTpaTh KyOOK NBDKHUKY — 0,8;
KoHBbKOOEXKITY — 0,7. HailTit BEpOSTHOCTH TOTO, YTO OYyT BHIMTPAHbI 2 KyOKa.

Q. [Maccaxxup mnokymaetr 2 Owusiera 10 HYKHOTO MYHKTa B JICHb
ornpaBiieHuss noe3ga. OH MoeT a00parbcsi 10 MecTa IMOe3AaMHu  JIByX
Ha3HAuYCHM, MpPUYEM Ha MOE€3]] OJAHOr0 Ha3HaueHHs B Kacce ocranoch 10
OWJIeTOB, a HA MOE3] APYroro HazHadeHusi § OwieToB. BeposTHOCTH TOro, YTO
OH BO3bMET OWJET Ha moe3n ogHoro HazHaueHus 0,9; a Ha mMoe3] APYroro



HazHaueHus — 0,8 (BO3MOXKHOCTH maccaxkupa). HailTu BepossiTHOCTH TOTO, 4TO
MaccaXKup Kynur 2 Ousera.

10.  HuctutyTy Heobxoaumo mnpuobOpectu 3 oIMHAKOBBIX npubopa. B
MarasuHe €cTh HyXHble TpuOopsl 2x copToB: 10 mpubdopos | copra u 8 — llro.
BepostHocTh OBITH MCHpaBHBIM Tpubopy | copra — 0,9, a Broporo — 0,7.
HaliTu BepOsSTHOCTH TOrO, YTO Hayjnady KyIUIEHHble 3 mpuOopa OKaxyTcs
UCITPaBHBIM.

11. B marasuH nocTynuiu 2 NapTUM OAMHAKOBBIX M3JEIUN Pa3zHOro
usera. B loi 10 usnenuit kopuuHeBoro npera u 6 OexeBbix. Bo 201t — 8
KOpu4HeBbIX U 12 GexeBbIX. [Ipogasen ciyyaiiHO MEepeIokKuI OAHO U3JETUE BO
2y10 mapturo. KakoBa BepOATHOCTb TOTO, YTO MOKyHarelb W3 20U MapTHU
KyIUT 2 u3eiausi 0eKeBoro 1Bera.

12. JIa mpennpusitus BBIIYCKAIOT 3JEKTPOOBITOBBIE MPUOOPHI.
IlepBoe Beimyckaetr 20 mTyk 3a 1 yac. Bropoe — 15 mryk. M3 HHX BTOpOTO
copta 20% u 10% coorBercTtBeHHO. [Ipoaykuus noctynaet Ha ckian. Haynauy
0epyT 2 3neKTpoOBITOBBIX NMpubopa. HaliTu BeposTHOCTH TOro, 4TO OHU 00a 1-
ro copra.

13. Ha pucneruepckuil MyHKT TOCTYIMAIOT CBEACHUS O KOJIUYECTBE
OTIPaBICHHBIX 3a [JEHb MACCAXHPCKUX M TOBAPHBIX TOE370B C 3-X
noapasaenenuii joporu (AunHckoro — A; Kanckoro — B; Kpacnosipckoro — C).
N3 A ormpaBieno B 2 pa3a OoJiblIe MACCAXUPCKUX, YEM TOBAPHBIX MOE3/0B, U3
C — ToBapHBIX B 3 paza 0oJjbllle, 4eM MacCaXUPCKUX, a u3 B — u Tex u apyrux
OMHAKOBO. B nucneTdyepckold Ha AMCIUIEW BBIBOAMTCS MPOW3BOJIBHBIA HOMED
NACcCAKUPCKOro cocrtaBa. HaillTh BEepOSTHOCTH TOrO, YTO OH OTHOCHUTCS K
noJpa3aeyeHuro A.

14.  [IBa mpennpusiTus BbIMYCKarOT BuaeokacceTsl. [lepsoe — 500 miT.
3a cMmeny, Bropoe — 700. M3 HMX HEKaueCTBEHHBIX COOTBETCTBEHHO 2 W 3 HIT.
Kaccersl HampaBnstorcss Ha ckinan. Haymauy Oepercss omna kaccera. OnHa
OKazajlach HeKa4yeCTBeHHOU. HailTu BEpOsSTHOCTH TOr0, YTO €€ M3TOTOBUIIO 20€
NpEANpUsTHE.

15.  3aBoa rOTOBUT K BBINYCKY 3 MmaccaXupckux cocrasa. B mepsom 10
IJIalKapTHRIX W 6 KyINeWHbIX BaroHoB. Bo BTOpoM &8 mmankapTHbIX U 7
KyIIEWHBIX; B TPEThEM S IUIAIKAPTHBIX U 9 KyINeWHBbIX BaroHoB. J[JIsi KOHTPOJIA
TOTOBHOCTH BBIOMpAIOT U3 Hay/nady BBIOpaHHOro cocTraBa OAWH BaroH. OH
OKa3zajcid KyneWHblM. HalTu BEpOATHOCTH TOro, 4YTO 3TO BaroH BTOPOIO
cocTasa.

16. B marasun noctynuna 3 mapTtuud KOpoOOK ¢ 3eKTpoiammnaMu. B
nepBoit maptuu 3 kopoOku. B xaxmoit mo 30 mamn Ha 220 B u 20 nmamm Ha 127.
Bo Bropoii naptun 2 xopooku mo 40 mamn Ha 220B u 10 namn Ha 127 B B
kaxaoi. B Tpetbeii — 4 kopobku mo 10 mamm wa 220B u 40 mamn Ha 127 B
Kaxaoi. M3  Haymady BbIOpaHHOW KOpOOKM BbIHUMaeTcs Jammna. OnHa
okazanack Ha 220B. Haiitu BepoATHOCTH TOTO, YTO OHA B35iTa M3 KOPOOKH 3eit
MapTUH.

17. IIpu MaccoBoM moOIIMBE KOCTIOMOB uHclio u3aenuii |-ro copra
coctapisieT 96%, ocranbHbie 3auucistores |l-m coprom. Ilepen moctaBkoii B
Maras3uH M3JeIusl MPOXOJAT €llle OJUH KOHTpoJb. Ilpu 3ToM u3 uznenuit  |-ro



copra mnponyckaercst Toibko 98%, a u3 uznenuit ll-ro copra nepeBogutcs B 1-
b1l 3%. KakoBa BeposiTHOCTh u3enuio |-ro copra BelIepKaTh TPOBEPKY?

18. B neHp BOEHHO-BO3IYIIHOTO (hJI0Ta MPOBOAATCS IOKa3aTelbHbIE
BBICTYILJIEHUSI MapamtoTucToB. Hamo mpuzemnutbes B 3apaHee HaMEUYEeHHbBIN
KBaJpaT C BBICOTHI 1KkM. BpiOupaercss mobOoii u3 3-X MOATOTOBICHHBIX
MapanroTUCTOB, MPUYEM IbIii MOXET MNPU3EMIIUTHCS C BEpoATHOCTHIO 0,8;
Bropoil — 0,95; Tpetrnii — ¢ BepositHOCThIO — 0,9. BpiOpaHHBI Haynady
MapanroTUCT MPU3EMITUIICS TOYHO B KBajpar. HailTu BEpOATHOCTH TOrO, YTO
3TO OBLT 3Uii MAPAITIOTHUCT.

19.  CryaenTy Hajio KyNHUTh KHUTY 1O MaTemaTuke. Ee MOXXHO KynuTh
B 3-x marasuHax. llepBbiii HaxoautTces Ha paccrosHuu 600M, Bropoit — 700M,
tpetuii — 500M ot mokynarens. Ho B mepBoM MarasuHe OH MOXET KYMHTh
KHHTY ¢ BeposiTHOCTBIO 0,8; Bo BTopoM — 0,7; B TpeTbeM — ¢ BEpOATHOCTHIO 0,5.
Haiit BEepOATHOCTH TOTO, UTO CTY/ICHT KYITUT KHUTY B TPETbEM MarasuHe.

20.  Ceccus. I'pynna cryaentoB u3 12 yenoBek caaeT sk3ameH. Hamo
OBLJIO MOATOTOBUTH 26 BOMPOCOB. 5 CTYAEHTOB MOATOTOBUIINCH OTIIMYHO. OHH
3HAIOT Bce 26 BOMPOCOB. 4 CTylA€HTa MOATrOTOBWIMCH Xopoiio. OHu 3HatoT 20
BONIpocoB u326. M 3 cryneHTa MOArOTOBUIUCH IJ10X0. OHM 3HAKOT TOJBKO 6
BomnpocoB. Hayraj BbI3BaHHBIN CTYIEHT OTBETHJ Ha 3 3aJaHHBIX BOIpoca U
nonyunn  «OtimuHo». HalTu BeposATHOCTH TOro, YTO H3TO OBUT IIJIOXO
MOJITOTOBJICHHBIHN CTYJICHT.

21.  CnopTcMeHbBI-aBHATOPBI Y4acCTBYIOT B MOKa3aTeJIbHBIX
BBICTYIUICHUSX B JIeHb aBuanuu. Becero 12 yenosek. 13 Hux 4 macrepa cropra,
5 KaHOuMJOATOB B MacTepa W 3 CIOPTCMEHA, NOJAIIMX Haaexabl. s
MOKa3aTeNbHBIX BBICTYIUIEHUM Hayjgady BbIOMpaeTcsi ogvH. OH BBITIONHAET Ha
omMYHO 3 TpeniokeHHble (GUTryphl BbIcHiero mnuiotaxa w3z 15. Ilpuuem
MacTep CIOpTa MOXET OTJIMYHO BBIMOJHUTHL Bce 15 duryp, xanaummar B
Mactepa — 13, a cnopTcMeH, mojiaroluidi Haaexasl - 5. HaillTu BeposTHOCTH
TOT0, 4TO OB BEIOPAH CIIOPTCMEH, TIOJAOIINN HaACHK TbI.

22.  Jletuuky mpeasaraeTcsi B30pBaTh 2 ckiana ¢ 6oenpumnacamu Nelwu
Ne2. IlpuyeMm, npu MOpa>KeHUH OJHOIO, B3PHIBAETCS M BTOPOW. Y  JIETUMKA
Ooezammac — 3 OG0MOBI W OH pacrojaraeT pe3epBoM BpeMEHHM Ha 3 3axoja Ha
uenb. BeposatHocTh nopaxkenus 1eiau Nel npu ogHom 3axone p1 =0,6, a uenu
Ne2 — po=0,7. Haiitu BepoSITHOCTH TOTO, YTO 3a7aHe OyAeT BBHITOIHEHO.

23. B 00eBbIX y4YeHHAX BOCHHO-MOPCKHX CHJI TMPUHUMAET Yy4acTHe
nonsonHas diotunus. [lonmoaka mortonet, ecnu OymayT mpoOuTsl oTceku Nel u
Ne2. BepostHocTh npobos orcexka Nel — pi1= 0,3; a orcexa Ne2 — p,=0,2. boi
nmics t MuH. B pe3ynprare mojnonka Bbellia u3 cTposd. Haltu BEposSTHOCTH
TOTO, YTO OBLT IPOOUT OoTcek Nel, a No2 — Her.

24.  Jlatynuble W OpOH30BBIE BTYJAKH HAaxXOISATCA B 2X AMUKax. B
nepBoM 16 naryHHbix U 18 Opon3oBbix. Bo BrOopom — 20 naryHHbix u 30
OpoH30BbIX. M3 mpom3BOIBHOTO slMKa Haygady Oepercss omHa BTynaka. OHa
OKa3ajach JaTyHHOM. HalTh BEpOATHOCTH TOrO, YTO CIEAYIOIIAsl BBIHYTas
BTYJIKa OyJIeT TOXKE JTaTyHHOM.

Bnok 2. 3nemMeHTbl MaremaTu4eckom CTaTUCTUKN.



1. 3agaum matemaTuU4yecKon cTtaTUCTUKN. [eHepanbHasa n
BblOOpOYHasi COBOKYNHOCTb. CTaTUCTUYeCKOe pacrnpeneneHue
BbIOOpPKU. [MoNUroH n rucrorpamma. Imnupuyeckas oyHKUUsA
pacnpepneneHus.

3adavu MamemamuyecKkol cmamucmuKu 3aKnio4atTcs

- B paspaboTtke cnocoboB n rpynnupoBaHMA CTaTUCTUYECKUX
AaHHbIX, MOMyYeHHbIX B pe3ynbrate HabnwgeHun unu B pesynbrarte
NOCTaBMEHHbIX 3KCNEPUMEHTOB;

- B paspaboTke MeTo4OB aHanui3a CTaTUCTUYECKUX AaHHbIX B
3aBUCMMOCTM OT MOCTaBNEHHOM LIENN UCCefOoBaHus.

K gaHHOM, B 4acCTHOCTW, 3ajadye OTHOCUTCS NpoBepKa rmroTtes o

3aKOHax pacrnpeferneHnus CcryyYyamHblX BeENUYNH B reHepasibHOW
COBOKYMHOCTM W pacyeT YMCNOBbIX OLEHOK MapaMeTpoB 3aKOHOB
pacnpegeneHns No aHHbIM BbiIOOPOYHOM COBOKYMHOCTH.
Bbi60pOoYHOU COBOKYNMHOCMbIO UM NPOCTO 8bI60PKOU Ha3biBalOT
COBOKYMHOCTb Cfny4YanlHO OTOOpaHHbIX OOBLEKTOB W3 reHepanbHOW
coBoKynHocThn. KonnyectBo 0OTOBpaHHbIX 00BbEeKTOB Ha3blBalOT
o6BemMoM ebIbOpKuU.

lNeHepasbHOU COBOKYMHOCMbLIO HA3bIBAKOT COBOKYMHOCTb BCEX
00bEKTOB, M3 KOTOPbIX Mpou3BoauTcs BbibOpka. Hanpumep, 3aBoa
npounseBoguT nsgenue. MHOXeCTBO BCeX U3Lenunn, NnponsBeneHHbIX Npu
onpeaeneHHbiX HEN3MEHHbIX MPOU3BOLCTBEHHbLIX YCIOBUAX, 0bpasytoT
reHeparnbHYyl COBOKYMHOCTb.

Bbi6OpoYHbII Memod — 3TO CTAaTUCTUYECKUA  MeTon
MccrnegoBaHUsi  CBOWCTB FeHepasnibHOM COBOKYMHOCTU  Kakmx—rnbo
0OBLEKTOB Ha OCHOBE AaHHbIX NULWb MO 4YacTu O6bEKTOB, B3ATbIX Ha
BbIGOPKY.

Otbop o0ObekTOB B BbIDOPOYHYHD  COBOKYMHOCTb  MOXET
NpPON3BOAUTLCSA pasfnMyHbiMKM criocobamum B 3aBUCMMOCTM OT  LENu
nccnegosaHus [1].

Cmamucmu4eckoe pacnpedesieHue e8bibopku. [lycTtb Aans
N3y4EeHUS YMCIIOBOrO MNpu3Haka X M3 reHepasibHOM COBOKYMHOCTHU
nserneyeHa Bbibopka X1, X2, ..., Xk obbema n. Habniwopaswwunecs
3HayeHMss  Xi NpuM3Haka X  Has3blBalOT  eapuaHmamu, a
nocrnegoBaTeNibHOCTb  BapwaHT, 3anucaHHbIX B BO3pacTarollem
nopsiake, —  eapuauuoHHbIM  psidoM. Cmamucmu4ecKum
pacnpedesieHUueM 8bI60OPKU Ha3blBalOT MNEepevYeHb BapuaHT X
BapnauMOHHOIo psida M COOTBETCTBYHOLLMX MM 4acToT Ni (Cymma BCeX
4YacToT paBHa 06bemy BbIGOPKM N) UM OTHOCUTENbHbLIX YacToT Wi = n; /
n (cymma BCex OTHOCUTEMNbHbIX 4YacToT paBHa eguHuue). Ecnn
n3y4yaembl NpusHak X HernpepbiBHbIA, TO COCTaBMIAT MHTEpPBalbHbIN
pag C COOTBETCTBYIOLLEN 4ACTOTOW (B KayecTBe 4acToTbl NMPUHUMAKT
CYMMY 4acTOT BapuaHT, NonaBLUMX B 3TOT MHTEpBan).

lNonueoHomM 4Yacmom (omHoOcumeJsibHbIX 4Yacmom) Ha3blBaloT
NIOMaHYH0, OTPE3KN KOTOPOM COEAUHSOT TOYKM (X1 , N1), (X2, N2), . . ., (Xk



, NK) Uy (X1, wi), (X2, W2), . .., (Xk , Wk), FAe Xi — BapuaHTbl BbIOOPKY,
ni (Wi ) — COOTBETCTBYIOLLME MM 4acCTOTbl (OTHOCUTENbHbLIE 4aCTOThl).
[MonnroH 4YacToT CTPOUTCA NPU UCKPETHOM pacnpeaeneHnm YncroBoro
npu3Haka X.

Nucmoepammou 4acmom (omHocumersibHbIX 4Yacmom)
Ha3bIBaAKOT CTyneH4aTyro durypy, COCTOSLLY M3 NPSMOYrofibHUKOB,
OCHOBaHMsIMU KOTOpPbIX CRy>XaT 4YacTUYHble WHTepBanbl AnuHbl h, a
BbICOTbl paBHbl OTHOwWeHu ni’lh unn wi/h (NIOTHOCTL Y4acToT wunu
OTHOCUTENbHbIX YacToT). lnowaab rMcTtorpaMmmbl paBHa CyMMe BCEX
yactoT wunM  eamHuue. [uctorpamma  4acTtoT  CTpouTCa  NpwU
HenpepbIBHOM pacnpeneneHnm YMcnoBoro npuaHaka X.

Amnupuyeckol  ¢pyHKyuel  pacnpedesieHUs1  Ha3biBalOT
dyHkumio  F(X), onpegensowyo  Ans  KaXOgoro  3HayeHus X
OTHOCMUTESNbHYI YacTOTy TOro, YTO U3y4YaeMblil YNCNOBOW Npu3HaKk X B
pes3ynbrate UCNbITaHUsA NPUMET 3HaYEeHME, MEHbLLEE X.

F(x) = P(X<Xx)

r4e NX — 4Yucno BapuaHT, MEHbLUMX X.
CoicTBa pyHKLMM pacnpeneneHus:
CBomnctBo 1.  3HauyeHuss yHKUMM pacnpegeneHns npuHagnexar
oTpesky [0;1].
CBOUCTBO 2. PyHKUMSA pacnpegeneHnsa - HeybbiBatoLast PyHKUMS.
CeonctBo 3. Ecnu BO3MOXHble  3Ha4YeHUS BEINYMHDI X
npuHagnexar nHtepsany (a, b), To F(x)= 0 npu x <aun F(X)= 1 npu x >
b.

Mpumep 2.1. Ha 3aBoge B oTAene KOHTPOSSA U3MepPSIETCS
AnameTp geTanu, BbiMyLWEeHHOM Ha O4HOM TOKapHOM cTaHke. B
pesyrnsrarte nsMepeHun, Nony4Ynnuch crnegyowme gaHHbole (B MM) :

Tabnuua 2-1
34,2 34,3| 34,2| 34,1| 345| 34,1| 34,2| 34,1| 34,3| 34,4
34,1 34| 34,3| 34,3| 345 34,4| 34,3| 34,2| 34,1| 34,4
34,4 34,1 34,2| 34,1| 34,2| 34,4 34| 34,4| 34,4| 34,2
34,1 345| 34,4| 34,3| 34,2| 345| 34,1| 34,2| 343| 34,1
34,4 34,1| 34,4| 34,1| 34,1| 345| 345| 345| 34,2| 34,5

Tpebyetcss Npon3BeCTU MEPBUYHYKD CTaTUCTUYECKYD 0b6paboTky
AaHHbIX:
1.CoctaButb CTaTUCTUYECKUN  pAL — pacrnpefeneHna  4actoT U
OTHOCUTESbHbIX YacTOT AnameTpa agetaneun (crnyvyanHas senvumHa X).
2.TloCcTpouTb MOSIMIOH 4acTOT M OTHOCMUTENbHbIX YacToT AuameTpa
Jetanen.
3. Hantn amnupuydeckyto QyHKUMIO pacnpegenieHnss u rnocTpouTb ee
rpadoumk.
PeweHue.
1. lna cocTaBneHns cTaTMCTUYECKOro psiga UCXOAOHbIe CTaTUCTUYECKME
AaHHble pacnonaralTca B  MNopagKke  BO3pacTaHus,  3aTem



NOOCYMTBIBAIOTCA 4acToTbl Ni W OTHOCUTESNIbHbIE Y4acTOTbl Wi
NOSIBMIEHUST KaXXOoro u3 Habniogaembix 3HadyeHnn (n = 50 — obbem
BbIGOPKN).

Ctatuctnyeckme psigbl pacnpegeneHnss 4actoT M OTHOCUTESbHbIX
yacToT

Tabdauna 2.2
Habntogaemble 34 34,1 |34,2 |34,3 |34,4 |34,5
3Ha4YeHus
YacToTbl n; 2 13 10 7 10 8

OTHocuTenbHbIe YacToThbl| 0,04 | 0,26 0,2 0,14 {0,2 0,16
Wi

[MepBag wn BTOpas CTPOKM 0OpasyT CTaTUCTUYECKUA psag,
pacnpeneneHns 4acToT, a nepsas N TPETbSA CTPOKU — CTaTUCTUYECKUN
pa0 OTHOCUTEmbHbIX YacToT. [lonuroHbl 4acToT UM OTHOCUTENbHbIX
4acToT Mo JaHHbIM Tabn.2.2 npuBeneHbl Ha puc.2.1 n puc.2.2:

0 - : : : : >
34 34,1 34,2 34,3 34,4 34,5

Pucynok 2.1

0 4 : : : : >
34 34,1 42 343 344 345

Pucynok 2.2

2. OMnupudeckaa cyHKUMS pacnpegeneHua F(x) onpenensertcs
Kak OTHOLLEHME 4Yucna BbIOOPOYHbIX 3HAYEHUN, MEHbLLUNX X, K 0ObeMY
BbIGOpKK N.

HanmeHbluee 3HayeHne Habniogaemoro npusHaka — guameTpa
aetanu — paBHo 34, 3HauuT, npu X < 34 F(x) = 0/50 = 0, npn 34 < x <
34,1 F'(x) =2/50 = 0,04, npn 34,1 <x < 34,2 F(x) = (2 + 13)/50 = 0,3, n
Tak ganee. dmnupuyeckaa yHKUNA UMEET BUA:



(0 npux<34

0,04 npn 34 <x<34,1

0,3 nmpn34,1<x<34,2
F(x)=4 0,5 npu342<x<343
0,64 npn 34,3 <x<34,4
0,84 npn 34,4 <x<34,5
(1 npu x >35
padbmk yHKUUK F'(X) n3o06paxeH Ha pucyHke 2.3.
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Pucynok 2.3
Ipumep 2.2.
IIpu ucnbITAHUM BATOHOB MOJIYYeHbI CJeAylolHe TaHHbIe:
Taoauna 2.3
5,45 5,25 511 501 464 541 499 487 5,16 4,52
4,99 509 515 5,38 4,9 5,28 49 511 4,75 4,56
5,36 511 5,06 4,93 45 516 5,03 4,7 528 4,77
4,98 511 455 543 4,78 4,73 54 4,86 5,39 5,41
5,09 46 506 5,07 515 519 469 5,09 4,89 4,59

Tpebyertcs:
1. CocTtaBuTb WHTEPBanbHbLIM CTAaTUCTUYECKUN psd  pacnpeaeneHus
4acTOT N OTHOCUTESbHbIX YacToT (cny4vyanHas BenumymHa X).
2. [ocTpounTb rmcTorpaMmmy OTHOCUTENbHbIX YacToT.
3.locTponTb MOMUIOH YacTOT M OTHOCMUTEMbHbBIX YacTOT ANSA LEHTPOB
NHTEepBaroB.
4. Hantn amnmpuyeckyro qyHKLMIO pacrnpeneneHma n nocTpouTb ee
rpadoumk.
PeweHue.
1. Beibop nHTepBanbHOro wara npoussoamntcs no gopmyne Ctapxeca
[I:
h = Xmax — Xmin
~1+3,32Ign




B HalLLIeM crny4yae
547-45 _ 0,97

h=1+3321950 6,64~%14
BbluncneHnus ceogatca B Tabnuuy:
Taoauna 2.3
NHtepsan CepeauHbl Yactotel OTHOCUTESNbHbIE HakonneHHble
bl WHTEepBarno 4YacToThl OTHOCUTENbHbIE
[Xi, Xi+1 ] B 4acToTbl
(4,43;4,57] 4,50 7 0,14 0,14
(4,57;4,71] 4,64 3 0,06 0,20
(4,71;4,85] 4,78 8 0,16 0,36
(4,85;4,99] 4,92 6 0,12 0,48
(4,99;5,13] 5,06 11 0,22 0,70
(5,13;5,27] 5,20 6 0,12 0,82
(5,27;5,41] 5,34 5 0,1 0,92
(5,41;5,55] 5,48 4 0,08 1,00
Cymma 50 1

3a Ha4yano nepBoro nHTepsana bepercs Xmin — /2 = 4,5 — 0,07 =
4,43, koHey — Xmn + h/2 = 4,5 + 0,07 = 5,57, 3TO X€ 4YMuCrno - Ha4ano
BTOporo mHTepsana. KoHewl BTOporo vHtepsana nonyyum npubasmB K
Hayany ero nNOfyYeHHbIn war. AHanormM4yHO pacCYUTbIBAKOTCS
ocTanbHble WHTepBanbl. CepeauHbl MHTEpPBAsiOB WCNOMb3YOTCA And
NOCTPOEHUs cTaTUcTndeckoro psaga. [1na nogcyera 4actot oTbuparotcs
BCE 3Ha4yeHusi BbIGOPOYHOM COBOKYMHOCTH, nonagawowue B
KOHKPETHbIN MHTEpBar.

[MepBbln N 4YeTBEPTbIM WHTEPBAN COCTaABMAT WHTEpPBanbHbIN
CTaTUCTUYECKUIN PS OTHOCUTENbHbIX YacToT Habngaemoro npusHaka,
rpadpmyeckoe n3obpaxeHne KOTOporo — rucrtorpamma OTHOCUTENbHbIX
4YacToT.

03 F "i
02 +
0,1 T
0 >

443 471 499 527 555

X

PucyHnok 2.4
[MoNUroH OTHOCUTENbHbBIX YacTOT, OTHECEHHbIX K LUeHTpaMm
WHTepBaros, NpeacTaBrieH Ha puc. 2.5:



O Y 1 1 1 1 1 1 1 1 Y >
0 45 478 506 534 569

Pucynok 2.5
IMnunpudeckaa PyHKLNA UMeeT BUA:
(0 ecnm x < 4,43
0,14 ecnn 4,43 <x<4,57
0,2 ecnmnd57<x<471
0,36 ecnn 4,71 <x<4,85
F(x) = 0,48 ecnun 4,85 < x < 4,99
0,70 ecnn 4,99 <x<5,13
0,82 ecnn 5,13 < x < 5,27
0,92 ecnn 5,27 <x<541
(1 ecnn x >5,41
padbmk amnupudeckor dyHKUUM F'(X) NnpeacTtaBneH Ha puc.
2.6: pna HenpepbiBHbIX pacnpefeneHnin 4YucrioBoro npusHaka
3HayeHuss F'(X) pacnpocTpaHsATCs Ha WHTepBanbl NUHERHbIM
NHTEepPNoNnMpoBaHMEM.

T T T T T T T >

2
0 4,43 4,57 4,71 4,85 4,99 5,13 5,27 5,41 5,55

Pucynoxk 2.6



3agaua Ne 1. Hantu pacnipenenenre OTHOCUTENIBHBIX 4acTOT. [locTpouTh
MOJIMTOH YaCTOT M OTHOCUTENBHBIX YacTOT MO JaHHBIM

BBIOOPKU

Bapuant 1

Xi 8 11 12 14 17
N 9 2 10 3 8

BapuanTt 2

Xi 9 15 16 23 28
Ni 9 1 4 5 4

BapuaHt 3

Xi 8 13 15 21 24
N 8 5 7 10 10
BapunaHTt 4

Xi 3 5 9 11 16
N 4 2 3 7 6

BapunaHt 5

Xi 6 7 11 12 15
N 2 7 5 10 9

BapunaHT 6

Xi 13 16 22 26 29
N 9 6 0 8 3

BapuaHTt 7

Xi 5 8 15 17 21
N 3 8 0 4 7

BapuaHT 8

Xi 8 11 18 20 24
N 3 2 6 3 9

BapunaHTt 9

xi 13 14 18 22 25
ni 0 6 10 8 6

BapwuaHT 10

Xi 10 11 15 16 18
N 1 1 8 0 4




BapwuaHT 11

Xi 12 13 19 21 24
N 6 5 1 5 8
BapwuaHT 12

Xi 6 7 11 12 14
N 1 7 10 2 7
BapuaHTt 13

Xi 4 5 6 9 10
N 6 2 3 8 6
BapuaHnTt 14

Xi 11 12 18 23 27
N 4 8 5 7 5
BapwuaHt 15

Xi 10 11 18 19 22
ni 5 6 5 6 10
BapwuaHT 16

Xi 11 15 17 24 27
N 8 5 4 0 3
BapuaHt 17

Xi 8 12 13 17 20
N 6 2 1 2 1
BapuaHT 18

Xi 12 15 22 24 28
N 9 4 0 6 8
BapuaHT 19

Xi 8 13 15 20 24
N 7 0 5 9 8
BapwuaHnT 20

Xi 6 9 10 12 18
N 6 3 4 3 0
BapuaHT 21

Xi 13 15 21 25 29
N 0 6 6 7 6
BapuaHT 22

Xi 12 13 15 19 20
N 2 6 8 8 3




BapwvaHT 23

Xi 10 11 12 13 14
N 4 2 10 7 8
BapuaHnt 24

Xi 4 5 9 10 12
N 9 8 9 6 5
BapuaHt 25

Xi 3 4 5 6 7
N 8 4 7 1 3
BapuaHT 26

Xi 5 6 9 12 13
N 5 6 3 0 6
BapwuaHt 27

Xi 4 7 11 14 16
N 8 4 10 10 2
BapwuaHT 28

Xi 6 8 11 13 14
N 1 0 4 5 6
BapwuaHT 29

Xi 11 15 18 24 27
ni 9 0 8 9 1
BapwuaHnTt 30

Xi 12 17 21 28 32
N 4 8 8 3 2

3apaya Ne 2. Hamtm amMnmMpuyeckyro  (PyHKUMIO MO  OaHHOMY
pacnpegerneHuno Bbl6opKu.

BapuaHT 1.

Xi 3 5 7 8 10
N 9 6 4 5 3
BapuaHT 2

Xi 10 16 22 25 30
N 2 1 8 6 4
BapuaHTt 3

Xi 8 11 17 20 24
N 11 4 7 2 2




BapuaHTt 4

Xi 6 7 11 12 14
N 4 11 10 1 2
BapunaHt 5
Xi 9 12 16 18 21
N 2 2 3 3 11
BapuaHT 6
Xi 3 5 8 9 11
N 2 7 3 3 2
BapwuaHt 7
Xi 13 17 22 25 29
N 8 10 5 4 7
BapwnaHT 8
Xi 11 15 18 23 27
ni 10 9 2 11 9
BapunaHTt 9
Xi 10 12 15 16 18
N 5 10 5 11 10
BapunaHTt 10
Xi 12 14 15 18 20
N 9 5 1 2 8
BapuaHT 11
Xi 4 5 6 7 8
N 6 9 8 10 10
BapuaHTt 12
Xi 14 18 21 26 30
N 6 5 9 6 5
BapuaHTt 13
Xi 9 14 15 25 29
N 6 5 9 2 8
BapuaHTt 14
Xi 7 8 10 12 13
N 4 2 4 8 9
BapuaHTt 15
Xi 10 14 17 22 26
N 9 6 3 3 4




BapuaHTt 16

Xi 10 14 16 22 26
N 8 8 7 7 6

BapwnaHTt 17

Xi 16 21 24 31 36
N 5 4 10 7 10
BapuaHTt 18

Xi 5 7 8 12 13
N 7 6 10 11 2

BapuaHTt 19

Xi 8 11 14 16 20
N 2 9 2 2 4

BapunaHTt 20

Xi 11 12 14 18 20
ni 9 4 7 8 1

BapuaHT 21

Xi 13 15 16 18 21
N 6 6 3 5 11
BapuaHT 22

Xi 12 14 17 18 20
N 1 2 3 10 9

BapuaHTt 23

Xi 8 13 15 23 28
N 10 6 2 9 11
BapuaHT 24

Xi 9 11 14 15 17
N 10 10 11 9 4

BapuaHTt 25

Xi 7 9 10 13 15
N 2 4 8 4 9

BapuaHTt 26

Xi 12 15 16 21 24
N 2 3 5 9 4

BapuaHt 27

Xi 7 10 12 16 19
N 8 8 2 4 7




BapuaHT 28

Xi 9 13 18 21 25
N 7 6 8 2 7

BapuaHTt 29

Xi 10 13 17 19 22
N 10 2 2 5 3

BapunaHTt 30

Xi 12 13 15 18 19
N 6 4 9 7 6

3apa4a Ne 3. [MocTpouTb MOMUIOH W TUCTOrpaMMy 4acToT Mo
AaHHbIM pacnpegeneHnsiMm BoIOOPKMU.
BapwnaHrT 1

Xi 10 13 16 19 22 25 28 31 34

N 8 7 7 9 6 5 4 10 3

BapwnaHT 2

Xi 9 11 13 15 17 19 21 23 25

N 1 10 3 3 1 4 4 11 8

BapuaHT 3

Xi 10 12 14 16 18 20 22 24 26

N 8 7 6 6 4 9 3 3 4

BapuaHT 4

~
(00)
O
[EY
o
[HEN
[EEN

Xi 3 4 5 6
ni 6 3

N
N
w
SN
o)
&
~

BapuaHTt 5

Xi 13 17 21 25 29 33 37 41 45

N 10 3 6 5 10 2 9 4 S

BapuaHTt 6

Xi 8 10 12 14 16 18 20 22 24

N 2 4 6 7 1 8 9 6 3

BapuaHnt 7

Xi 7 11 15 19 23 27 31 35 39

N 4 4 11 7 8 4 5 9 S

BapuaHT 8

Xi 6 8 10 12 14 16 18 20 22

N 8 8 9 2 7 7 10 S 1




BapuaHTt 9

Xi 12 14 16 18 20 22 24 26 28
N 9 2 4 7 8 6 10 2 7
BapuanTt 10

Xi 8 13 18 23 28 33 38 43 48
N 5 6 5 8 6 4 9 6 9
BapunaHTt 11

Xi 7 12 17 22 27 32 37 42 47
N 10 7 1 4 3 4 8 4 7
BapunaHTt 12

Xi 14 19 24 29 34 39 44 49 54
N 3 7 9 7 7 4 7 7 3
BapwnaHt 13

Xi 5 9 13 17 21 25 29 33 37
ni 10 4 1 3 5 6 3 9 8
BapunaHTt 14

Xi 6 8 10 12 14 16 18 20 22
N 8 3 5 4 7 3 7 6 4
BapuaHt 15

Xi 9 12 15 18 21 24 27 30 33
N 4 6 3 3 10 3 4 6 8
BapuaHT 16

Xi 13 15 17 19 21 23 25 27 29
N 6 7 6 2 8 4 6 11 7
BapuaHt 17

Xi 8 11 14 17 20 23 26 29 32
N 3 4 8 5 9 10 6 9 8
BapuaHT 18

Xi 5 8 11 14 17 20 23 26 29
N 7 1 4 5 10 3 9 1 2
BapuaHT 19

Xi 3 5 7 9 11 13 15 17 19
N 10 8 3 4 3 9 3 10 6
BapuaHnT 20

Xi 9 13 17 21 25 29 33 37 41
N 7 5 10 6 10 5 3 7 5




BapunaHTt 21
Xi 10 15 20 25 30 35 40 45 50

N 9 5 6 7 11 8 3 6 2

BapunaHTt 22

Xi 8 10 12 14 16 18 20 22 24

N 11 6 11 8 10 3 6 7 2

BapuaHt 23

Xi 5 8 11 14 17 20 23 26 29
ni 4 5 1 4 7 9 1 9 4
BapuaHnT 24

Xi 7 11 15 19 23 27 31 35 39

ni 2 5 8 5 10 7 3 6 10

BapuaHTt 25
Xi 8 13 18 23 28 33 38 43 48

ni 3 10 6 6 3 9 6 2 3

BapunaHTt 26
Xi 12 16 20 24 28 32 36 40 44

N 7 4 4 8 9 4 8 2 10

BapuaHt 27
Xi 10 12 14 16 18 20 22 24 26

N 9 3 8 2 7 4 4 9 S

BapuaHTt 28

Xi 6 9 12 15 18 21 24 27 30
ni 8 6 6 11 9 11 6 7 6
BapuaHTt 29

Xi 10 14 18 22 26 30 34 38 42

N 9 11 8 9 8 5 8 7 8

BapuaHnTt 30

Xi 7 10 13 16 19 22 25 28 31

N 8 11 11 6 S 6 6 10 7

bnok 3. O6paboTka MmaTemarnueckoit HHGOPMAIINH C TIOMOIIBIO
AIIEKTPOHHBIX TAOUI] (3a1aHUs JaHBI Ha MpUMepe porpammel Excel).

3ananue 1. BBognoe. Co3nanue u padora ¢ tadbaunamu Microsoft Excel

VYrpaxuenue 1. O6paboTka TaHHBIX

1. 3amyctute mporpammy Excel (ITyck > IIporpammsr > Microsoft Excel).

2. JIBaxkbl MIEIKHUTE HA SIPIBIUKE TEKYIIETO pabovyero JUcTa u JaluTe 3TOMy



paboueMy auCTy uMs «JlaHHBIEY.

3. Haiite komanay «@aiin > CoxpaHUTh KakK...» U COXpaHUTE padOUyI0 KHUTY
OJ

uMmeneMm MBanoB.xls , riae BMecto MIBaHOB HamucaTh CBOIO (PaMUITHIO.
4. Boigenute auana3on siueek Al:F1. OTkpoiliTe OKHO CBOMCTB sS'U€EK YEPE3

rmaBHoe MeHI0: @opmar > fuenku.... [lepeniaure Ha Bkinaaky BeipaBHUBaHUE
u

BKJIFOUHUTE TAJIOUKY «IIEPEHOCUTH MO CIOBAM).

5. Cpenaiite Tekyuien situeiiky Al v BBeIUTE B HEE 3ar0JI0BOK

«Pe3ynpTarel N3MEpEHUI».

6. BBenurte mpou3BOJIbHBIE YKCIIA B TIOCJIEIOBATEIbHbIE STUEHKHU CTONONA A,
HayuHag C sTuerku A2.

7. Beenure B siueiiky B1 cTpoky « YABOEHHOE 3HAUEHHEY.

8. Bmeaure B sueliky Cl ctpoky «KBaapar 3HaUYCHUS».

9. Beeaute B siueliky D1 cTpoky «KBaapar cieayroniero unciay.

10. Beemute B sueiixy B2 dopmymy: =2*A2. (bykssl A,B,C — anrnutickue!!!!)
11. Benwute B stueiiky C2 popmyny: =A2*A2 .

12. Beemute B sueiiky D2 dopmyny: =B2+C2+1.

13. Buigenure sueriku B2, C2 u D2 .

14. HaBenute ykazarenb MBIIIM Ha MapKep aBTO3AMOJHEHUS B MPAaBOM
HIDKHEM

yIJIy paMKH BblfieneHuss. HaxkmuTe JIeByt0 KHOIMKY MBILIU U MEPETALIUTE 3TOT
Mapkep, 4ToObI paMKa OXBaThja CTOJIBKO CTPOK B cTosbmax B, C u D, ckonbko

UMEETCS YHUCEI B CTOJIONE A:

15. Yoenurech, 4to (opMysabl aBTOMAaTHYECKH MOAU(PHUITUPYIOTCS TakK,
9TOOBI

paboTaTh CO 3HAYCHUEM SUYEHKHU B CTOJIOIE A TEKYIIEeH CTPOKH.

16. U3menute onHO 13 3HaueHUM B ctoslie A u yoeaurech, 4To



COOTBETCTBYIOLIUE

3HayeHus: B ctonbuax B, C u D B 31Ol e CTpoke ObLIM aBTOMAaTUYECKU
[IEpECUUTAHBI.

17. Beenure B siueiiky E1 cTpoky «MacimtaOHbI MHOKUTEIb.

18. Beegute B Aueliky E2 yncno 5. OcTanbHble SUEUKU JOJKHBI OCTaThCS
ITyCTBIMHU.

19. Beenure B sueiiky F1 crpoky «MacmtabupoBaHue».
20. Beenure B sueiiky F2 ¢opmymny: =A2*E2.

21 HCHOHBSYﬁTC MCTO/ aBTOSaHOJ'IHeHI/ISI, I{TO6BI CKOHI/IpOBaTB 3Ty
Gopmyny B

sueiiku ctonona F, cooTBeTCTBYyOIIME 3alI0OTHEHHBIM siYeikaM cToao1a A.

22. Yb6enurechb, 4TO pe3yjibTaT MACHITAOMPOBAHUS OKa3aJiCsi HEBEPHBIM.
910

CBSI3aHO ¢ TeM, uto ajpec E2 B popmyre 3a71aH OTHOCUTENBHON CCHUIKOM.
75

23. Orkpoiire metoanmuky mno Excel (cchuika Metoguuka Excel B mamke
Excel) u

POYUTANTE 00 OTHOCUTENBHBIX, A0CONIOTHBIX M CMEIIAHHBIX CCHUIKAX
(cTp.123,

Tuner 066exTOB B Excel)

24. llenkuure Ha siyeiike F2. 3areM mienkHuTe B CTpOKe (GOpMya H
UCIIPaBbTE B

dopmyite ccoiiky E2 Ha $E$2:

Yoenutech, uto dopmyna Teneph BRINIAIUT Kak: =A2*$E$2, m Haxwmwure
kiasumy ENTER.
25. TloBropurte 3amonaenue crondua F popmynoit uz sueiiku F2.

26. Yb6enurtech, yTO Oarofaps UCIOIH30BAHUIO A0COTIOTHOM aipecaruu
3HAYEHHUS

sgeek ctonona F renepp Berancisitorcs npaBuibHo. CoxpaHuTe padouyro
KHUTY.



VYnpaxuenue 2. [loagroroska u ¢popmaTrpoBaHue npaiic-iucra

1. 3anyctute nporpammy Excel (ITyck > IIporpammsl > Microsoft Excel)
u

OTKpOTE pabouyr0 KHUTY, KOTOPYIO Bl Ha3BaJIU 1O CBOEH (paMUIIUU.

2. Ilepelinute Ha BTOPOM JIMCT JJIsl BBIMIOJHEHUS] ITOTO YHPaKHEHHS.
JIBaX bl

LIEJIKHUTE Ha SIPJIbIYKE JINCTA U IIEpEUMEHyITe ero kKak «lIperckypanm.
3. B sueiiky Al BBenute Tekct «IIpelickypant» u Haxxmute kinasuiry ENTER.

4. B sueliky A2 BBenuTte TeKCT «Kypc nepecyeTa:» U HaXKMUTE KIABULTY
ENTER.

B sueiiky B2 BBenute TekcT «1 y.e.=» u Haxmute kiasuiry ENTER. B sueiiky

C2 BBeaWTe YMCIIO, paBHOE TEKyIIeMy Kypcy nepecdera (Hampumep 28,5)
u

Haxxmure kiasuiny ENTER.

5. B sueiiky A3 BBeaute TekcT «HammeHoBaHue TOBapa» U HaXKMUTE
KJIABHIILY

ENTER. B sueiiky B3 BBegute Tekcr «lleHa (y.e.)» M HaXMHUTE KIIABHIILY

ENTER. B sueiiky C3 BBeaute Tekct «llena (py0.)» u Haxmute
KJIABUIITY

ENTER.

6. B mocnenyromnue siueiiku ctondia A BBeuTE Ha3BaHUS TOBApOB,
BKJIFOUEHHBIX B

MPEUCKYPAHT,

7. B cooTrBercTByOIME SYCHKU CcTONONA B BBemute 1eHBI TOBapOB B
YCIOBHBIX

eINMHUIAX.

8. B sueiiky C4 BBemmre dopmyny: =B4*$C$2, xoTopas HCIOIB3yeTCs
IS



nepecycTa NCHbI U3 YCJIOBHBIX CIWMHUIL B pY6J'II/I

9. MeTtogoM aBTO3amlOJIHEHUSI CKONMUPYHTE (POpMYNbl BO BCE SUEUKH
cronoma C,

KOTOPBIM COOTBETCTBYIOT 3allOJIHCHHBIE stueiiku ctonbiuoB A u B. Ilouemy
npu

TaKOM KOMMPOBAHUU TOJIy4YaTcsi BEpHbIE (HOPMYIIbI?

10. B cootBeTcTByIOIIME SiUeiiku cTonOa D BBEAUTE KOJIMYECTBO TOBApPOB
KaKJI0U

KaTCropuu.

11. B siueiiky E4 BBequte popmyny: =C4*D4, koTopast HCIONB3YeTCs 115
nepecuera

LEHBbl 3a JAaHHOE KOJIIMYECTBO TOBapa. MeToaoM aBTO3alOIHEHHUS
CKOIIUpYHTE

dbopmyIibl Bo Bee siueiiku cronodna E.

12. U3menute Kkypc nepecyeta B siueiike C2. OOpaTuTe BHUMaHUE, 4TO BCE
LICHBI B

pyomsx mis cronbuoB C, E mipu 5ToM 0OHOBIISIOTCS aBTOMATHYECKH.
76
13. B nmepBoit cBOOOIHOM cHUBY suelike cTono1a D BBenute «Bcero:»
14. B mepBoii cBoOOMHOM CHHM3Y sdeiike cToibOma E ¢ moMoIpio KHOMIKH

«ABTOCYyMMa»  BCTaBbTE€ B SYEHKY CYMMY, BBIDYUYEHHYIO 3a BCE TOBaphbI
c

YYETOM UX KOJIUYECTB B PYOIIsIX.

15. Beigenure MmeToioM npoTsaruBanusa auamna3od Al:E1 u naifte komanay
dopwmar >

Sueiikn. Ha Bknagke «BripaBHMBaHME) 3a/1aiTE€ BEIPABHUBAHUE T10
TOPU30HTAJIN

«ITo enTpy» u ycranoBure praxok OObeTMHEHHE STYCCK.

16. Ha Bknagke «pudt» 3anmaiite pasmep mpudra B 14 NyHKTOB U B
CITUCKE

«Hauepranue» BbiOepuTe BapuaHT «llonmyxupnsiity. lllenkuure Ha KHOTIKE
OK.



17. lllenkHuTe mpaBol KHOMKOM MbIIM Ha siueiike B2 u BpiOepute B
KOHTEKCTHOM

MeHI0 koMaHay «DopMmar sueex». 3agaiTe BBIpaBHUBAHUE 110 TOPU3OHTAIH
«Ilo

MpaBOMYy Kparo» M menkHuTe Ha kHonke OK.

18. lllenkuuTe mpaBoil KHOMKOM MblIM Ha siueiike C2 u BbiOEpUTE B
KOHTEKCTHOM

MeHI0 koMaHay «DopMmar gueex». 3agaiiTe BBIpaBHUBAHUE 110 TOPU3OHTAIH
«Ilo

JIEBOMY Kparo» U menkaute Ha kHonke OK.

19. Beigenure metonoMm mnpoTsaruBanus auana3zoH B2:C2. IlenkHute Ha
pacKphIBAIONIEH KHOMKE PsIAOM C KHOMKOW «['paHuIp» Ha MHaHenu
UHCTPYMEHTOB «@DOpMaTUpOBaHUE» M 3aJalTe ISl ITUX SUYEEK IIUPOKYIO
BHEIITHIOIO PaMKYy (KHOTIKA B MIPABOM HIDKHEM YTJTY OTKPBIBIIEHCS MTAJUTPHI).

20. JIBakIpl IICJKHUTE HAa TPAHMIIC MEXK/Ty 3arojioBKaMu cTo01oB A u B, B u
C,Cu

D. O6parute BHUMaHKe, KaK MpU TOM U3MEHSETCS UpHUHA cTONOI0B A, B u
C.

21. Coxpanure pabouyro KHUTY.

[TocTpoenue nuarpamMm u rpaduKoB.
Excel mo3BoisieT co3maBaTh BBICOKOKAUYECTBEHHBIC auarpaMMbl. Mmeercs

BO3MOXXHOCTh IIOCTPOEHHS ABYX THUIOB JWAarpaMM: BHEAPEHHBIX JUarpaMm
Y IAAarpaMM Ha OTHEJIBHBIX JUCTaX. /[ mocTpoeHus auarpaMm C OMOILBIO
Macrtepa auarpamm HeoOXOIUMO BBIJICTUTh TaHHBIE TI0 KOTOPBIM OyIeT
CTPOMTBHCS AuarpaMma M Haxkatb KHONKYy Macrep nuarpamm. Jlanee
CJIEA0BaTh MHCTPYKLHAM MacTepa.

ABTOMAaTHYECKOE CO3/IaHUE TUArPaMM: BBIICIUTH 00JIACTh JAHHBIX U HaXKaTh
<F11>.

VYopaxuenne 3. [loctpoenne rpaduka GpyHKIUN

B kadecTBe npumepa nocrpouM rpadpuk GyHKIUHN y=sin(X) AJ X,
M3MEHSIOIIMNXCS OT



0 mo 3,1 ¢ marowm 0,1.

1. 3amyctute mporpammy Excel (ITyck > IIporpammer > Microsoft Excel)
u

OTKpOWTE pabouyro KHUTY, CO3JaHHYIO PAHEE.

2. JIBaxabl IIEIKHUTE Ha SPJIbIYKE MEpPBOTO JIUCTa U JalTe emy
Ha3BaHue «['papuk QyHKIINY.

3. B sueliky Al BBenuTe OyKBYy X, B sueliky B1 BBenure Tekct y=sin(X).
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4. B cronben A, HaunHas ¢ ssUeiiku A2, BBeAUTE HA0Op 3HAYEHUU
HE3aBUCUMOU

nepemeHHor x or 0 mo 3,1 ¢ marom 0,1 ¢ MOMONIBIO aBTO3AMOJHEHUS:

5. B cronben B, B sueiiky B2, BBenute dpopmyny =SIN(A2).

6. MCTO}IOM MMPpOTATHUBAHUA  3aIIOJIHUTC STYUCHKH CTOH6Ha B,
COOTBCTCTBYIOIIHC

3allOJIHEHHBIM S4YeiKkaM cToJiomna A.

7. BbioenuTte Mony4YUBIIMECS CTOJIOIBI YHCET BMECTE C UX 3arojIOBKaMU B
IepBOM

crpoke. lllenknure Ha 3Hauke «MacTep nuarpaMm» Ha CTaHAAPTHOM MMaHEIH
UHCTPYMEHTOB.

8. B cmucke «Tum» BeIOepuTe MyHKT «TodedHas» (sl OTOOpa’keHHUsI
rpaduka,

3aJIaHHOTO BEKTOpaMHu 3HaueHUH X, y(X)). B manutpe «Bun» BeiOepuTe BTrOpoit
MIYHKT BO BTOPOM CTONOLE (TOYKH, COEAMHEHHBIE CITIa)KECHHBIMHU
nuHusMU 6e3 MapkepoB). Lllenkante Ha kHOMKE «Jlameey.

9. Tak kak nmuama3oH sueek (cronden B) ObuT BhIZICCH 3apaHee, MacTep
ararpamMmm

ABTOMATHYCCKU OIIPCACIICT PACIIOJIOKCHUC PAOOB JAaHHBIX. Y6CI[I/IT6CI),
qT0

JaHHBIC HA JuarpaMMe BbIOpaHBI MPaBWIBHO. 3aliauTe Ha BKIAAKY «Psa»,



yOeIUTeCh, UTO B MOJISIX «3arojJoBOK», «3HaueHus X» U «3Ha4eHUs Y »
YKa3aHbl

NpaBUWJIbHBIE THANa30HbI sueek. Haxmure «/laneey.
10. Y6enurechb, 4TO 3aJaHHOE Ha3BaHUE PsiAa JAHHBIX ABTOMAaTHYECKU
HCMOJB30BaHO KaK 3arojloBOK JuarpaMMbl. 3aMEHUTE €ro, BBEAS B IOJE

«Ha3zBanue quarpamMmmbl» 3aronoBok OyHkuus sin(x). Beeaure noanucu
0CsIM

X, Y — «ock X» u «och Y». Illenkaute Ha KHOIIKE «Jlamee», 3aTremM
«l'oToBOY.

Jlnarpamma rocTpoeHa.

11. JIBaxkapl mieaKHUTE Ha ocu X — Ha JII000M 1udpe ee moamnucei.
OTtkpoertcs

nuranoroBoe okHO «Popmar ocw». [leperinnte Ha Bknanky «lllkamay. Beenure
B

COOTBETCTBYIOIIUE MOJIS CICAYIONME 3HAYCHHUS:
MUHHUMabHOE 3HaueHue: (0  (HyXHO cTrepeTh cTapsiii 0),
MaKcHMMaJbHOE 3HaueHue: 3,2

IIeHa OCHOBHBIX neaeHuii: 0,5. Haxmurte «OK».

12. JIBaXKapl MIEIKHUTE JIEBOM KHOIKON MBIM Ha Tpaduke (yHKIIHH.
OTtkpoertcs

nranoropoe okHO «®Popmar psaa gaHHbIX». Ha Brilagke «Bumg» u3meHuTe
rpynmbl CBOUCTB «JluHus» u «Mapkep», 9TOOBI JIMHHS CTajla KpacHBIM
IMYHKTHUPOM, W TOSBHJINCh MapKephl B BUAEC TPEYTrOJIBHHUKOB, 3aKPAIIECHHBIX
3esieHbIM 11BeToM. Hasxkmute «OK».

13. CHUMUTE BBIICJICHUE C PsAJa JAHHBIX, IIEJIKHYB MBIIIBIO 3a
TAarpaMMon

IIOCMOTPHUTEC, KaK UI3MCHUJIICA BUJ Fpa(bI/IKa.

14. Coxpanute pabO4yr0 KHHTY.



3aganue 2.
PaGora 1. TIPOTPAMMMWPOBAHUE JIMHEHHOT O
BBIYUC/INTEJIBHOI'O TPOLIECCA Pemnte 3agauy
¢ momombi0 Excel.
1. BeiOepute 3amanrue ¢ HOMEPOM, PaBHBIM JIBYM TOCIICTHUM It(pam
Baiero cryaendeckoro owmiera (ot 01 10 99).

o Kaxnas nepemenHas B 3aganuu (X, Y, Z, @, b, N ¥ T.11.) TO/KHA BEIYMCIATHCS B
cBoel sueiike. Hanpumep, ecnu naHo cienyrouiee 3aJaHue:

¢:si113(x)-]11(—afz); Y:M; =025 a=-21.

e
To HyxHO Ha paOo4yeM JHUCTE B MEPBYIO CTPOKY BHECTH MMEHA MEPEMEHHbBIX

(b; x; z; @), a BO BTOPYIO BHECTH COOTBETCTBYIOIIME UM (HOPMYJIbI M YHUCIA
(BBLICJISTH IBETOM HE HYKHO):

A B C D
1 fi X Z a
2 =sin(B2)"2*LN(-D2/C2) | =ABS(C2-D2)/(C2*D2) 0,25 2,1

O6paTI/ITC BHUMAaHHUEC, YTO q)OpMYHI)I HaJ0 IIPHUBCCTHU K O)IHOCTpO‘-IHOﬁ 3alliucCu, C
IIOMOILIBIO BBCACHUA JOITOJHHUTCIIBHBIX CKOOOK co6n}0)1a;1 MMOPAAOK BBIUMCIICHUN:

¢ = (sin{x))" - In(- af’z); X =

z+ a‘ /(z-a), z =0,25; a=-21.

3) B dopmymnax BMecTO HMEH MEPEMEHHBIX HCIOIb3YUTE
CCBUIKM Ha S4YEHKH, COOTBETCTBYIOIIME 3HAUYEHUSM 3THUX

TIEPEMEHHBIX: HATIPUMED, BMECTO
=(SIN(x))*2*LN(-a/z) nyxno mucatsh =(SIN(A2))"2*LN(-B2/C2)|

4) Bunmanme! Ha3zpanus ¢yukiuii B Excel ornmyarorcs ot
Ha3BaHuil npuHATHIX B MateMaTuke (TAN Bmecto tg, LOG10
BMecToO Ig u T.1). MHOopManuio mo pyHKIusM u popmyaam
MOYKHO HalTH B MeTOWYKe WK B (aiiie excel-¢pynkmuun.doc.

1. »=0.31 o ? —sin( a+Z2 )-[cos(a—O_ ])]2 cp=3,6, a=fig(wn), n=6.

2.0
2. ay=x+,) azfxz‘Jrl; x:a_l‘(’l; a=t_— ]27;;0; w=3,994.
3. y=—~- — 7 T -1sm(c1‘) oo e=cos{a-b), a= \/3 . h=3264
2vea + b a” + b
1 +)
4, v= n(a r) o x:\}az+b2; cr:ea+b+4; =152, H=032.
. cx~smia+xi a+b

S y= . sm(a-+b) ca=In(h+In ! Y. 5=047 " c=42
fa+ b +sin(a + H) 2h

1+{x+er)s

6. y=sin{x+a)- bsin{a)

x = Iln{er + ‘1? Y, a=145 h,=0.2.

a-sin 2 (cr+c) o
Xx=—""—""=

7. .}’:Verlnz(ercr); ac ca=e¢"; =085



10.

1.

12,

13.

14.

X ,pr)
16. c=s-a » ln(a+ﬁ ¢
17. QZM; x=sin{w-1), a:a)‘ﬁ;
2+a-‘x‘
18. v = — x—bh;
: ln(a+x) T2 Py,
19. (P—mﬁ x=va“+bh L =e
20, y=sin*(0,5-¢); = ] + (]n:'(a)Jr In (b)}
3 1+(b+a - _ B ]
21. y =sin{p+a) asin(a{‘ b—ln(a+a)
22, ) ag ),Hnix+2ai x=¢>% +tg2(a); =035,
23. y= ( )+x et e x:J'\faerbz; a=2,
24, qﬁ:logi{qf%} .\':(Sin({l)-i-COS({{))Z;
25 y=2.¢ 4 g _ cos;(?)!-x) e
gy XY
26. a_ugl—x-}' o
. 'l+sin(x) 3 2 _
27. }'—W, X= l+la (a+b), [94
a— 2bz .3 2 -t
28. ¢ c,+af (,—i—b b=sin (co'f) Coa=e
29, z=3 14+ug(
30. z= -_I,-'ex +2 +x; X= Cé+y6 sm(c-;v);
x—alx

31.

x>+

y=e o o x=clgla+h), d=4.«

qoz2-sin3(;r+.r)2; xX=z

h=—0485-22"3 -—

a+d

sin(e-d), a=In(c+sin’d), ¢

3, a=057

a = 0.0924; b=
z=-10".

a=178 x=235.

y=sin" ( bD zZ=¢ bex -sin(x}, x=m/l5 h=227.
2
b:]n[x-\/xzﬂx ToX= ak‘lnta =534, =z=317.
3 sin(x)ln(x+2)‘ Y B .
g= a‘(x+2) = _Z+az‘, z=793 a=3.5.

2x

y=3-sin 2 (Ar)ﬂr'L -(l+

x+alx

A 2 A
.z:(’”""’s_’(); x:cos2(w-f)3; 5:cu-§/;; =48 w=063.

=135 4

0,372.

=3B, B=374 a=p. p=025

}

w=24875, (=0,024.

b’
b

a=145.

35In(b),  5=047

X =sin (w -b}, b=d- lgz(w ); w =3725 J=0675

_i_L- (-:1’52; b=0,32

a=e¢ . h=215

a=1407 . ¢=013 d=02.

4, (=0,0574.

x:cos(d'(); y:ln(i‘) d =067 r=459.

o %41 p=165.

0. .
C_2-7r‘ w=475;

l v=lglar), 0=e%". a=876, 1=0374,

x=p% p=234

=387

¢=075.

=In (c +sin (;V))L ¢c=13;, y=09.

=sin (x)—];

0.8



32. y=2-sin°(314+z) =z=? x—l+r‘l(); x=329, (=02
33. }-*:.\’+f’;faz+x2‘+l; x:a_l’fjl; a:\/ﬁ-%;  =3,997.
34, z= Z_E:Ff;})-(cr+c)-si11(y); a=1gy, b :sin(c-y}, c=1429, y=37
35. ¢ = Q2 Xt a-x x=lg*(a), a=sin* (b} h=047
36. )-’:]n(]g((pﬂr)); p=+b+alc; a:(sin(c)Jrsin(b))z; ¢=207, h=34
2 q
37. a=d- ‘1— "“’b,) : d:a‘g((o-!); x:ed"'; b=xlw-t; w=047 1=306.
Lo 3 4
: 2
38. y= X2 +a? -]n(x+a); x:eb; a:(sm(b):;jfs(b)) o h=092
39, [3:';' X;Z'CF; x:sinz(a)-cos(az) a=23.
ey
40, z:(”éii_y]-; x:cos(cu-r); y:!g(w-!}, b=w " (. (=485 =64
o de2 2. __tta o 2(, L) .
41. y sm(x) x“+e° x m a=sin c+2_c ¢=0.387.
42, - = ":fr - x=sin (a)-cos(a); =23 }:I/, y =07281.
43, z = (x+lg(r+ ) x:2,2-e3'a+”5; a=cos'h+d) h=23 d=02.

44.

46.

47.

48.

49,

2
}'__282-)(+a Aax; x:]naéa); a:sinz(qﬁ); ¢=047.

. Z=58In (2 : y)- 3 IU(}/ +2-a); y=e " +fg3(a}, a=035

a +¢ L3 20y 2 e . _n
qﬁ m =3/ 81N (L)‘HL . (,—1145.‘ b—..‘l,?g.
_‘\;'X2+a’2 112( _,f?. 1={sin(# b 2. H=0.92
=y g x+a)  x=e”; a=(sin(b)rcos(h))”; £=0,92
ﬁ:cos(x)+?§fl+sin2(x+c); x:i;—t"; a=e “+c. ¢=235.
. 1+sin(x) _ oy 5 . _ 0 3
}'—W, X= 1+ln ((H—Q), d=¢ +11 9—1165

_cos(ﬂ'}*sm(b). a:oﬁg?-sinz(f?'q) b=1,634.

¢= algla-h)

._}"':COS(X)-F\“-FSinZ(X-F(X); x:ln(a+c); a:c+ﬁ; c=25.

! 'sin3(a2+bzl a=lg(ln(b)+b}  $=105.

I —————
aNa®+h?

°+d Neta, =% :;,d, a:sinz(x+d}, x=0725 Jd=118.

.0:5#; x=log (a)+3.44-b; a=425 b=052

= T s x+3x

L y= sm( )+e +2; x:%iazﬁ‘yz : a:%];(b); h=047



61.

62.

63.

64.

60,

67.

68.

69.

70.

71.

72.

73.

74.

2
PIRPAD 5 SN ul3 S L S (V) SRS R

7,3-32 x+3

by*

.y:lg(ln(era)}, x:4‘fb+%; az(sin(c)+sin2(b))2; ¢c=207 b=34

.z:sin(y'-__;-"y%rc:) y = ﬁf—a) a:sinj(c)Jrﬁ; c=087.

.9zln(x+ln(x+%)} x=223 eZdJr(h, a’:sinz(bJra); H=2 a=072.

y= 5‘“("""’}*] : a:ln(bﬂgz%)l b=047-¢"7¢, =42
\/a+b-sm(a+b)

b-x Cbhra—xd4h. 1 .
¢=y+ o obh=x -1}, x=2,64, y=2.
73-32bxt Xt =

z= COS(;V)- ] + sinz(y +a); y = %Jf' Doa=e ¢ +c; =235

p=3 x+lglx+e), x:(sin 2(.:13 )—kcos(a))z; a:e_b +%; h=0287.
0,31x*-0,24-x+0.8-a¢
20,53 x* =0,07-x—0,98)

-3 _)2
_031x2-0.24x+08b - p—40 x:m; 6-0,075.

0.53x2-0,07-x—-0.98 20

_{ x+3-a+y . ]g:(xs ) . o
L_[ 2.x ] C xt+3a-y’ y=a; a=734 x=257

y= = ‘cos‘3 (@-q), a=40, =05

g2 ;
a:COS(X)+COS(b)I+S]n y; b:1+%; x=04, y=-09 z=05.

b=sin’ (rg(Q)} 0= ]n[y _‘r -(x - )J x=15246; y=4,0642

2
=2 ;f/b+ ¥ b—\lc sin () z:05_12 =398 y=-1625
a= }\mmg‘(; 3) 0 _iglazn/6hr s y=0827.
‘X‘-ﬁ-lf} +1
).y o R
a=2% 1+, Y. k=251 y=0325.
e _y‘+_x_
2
a:4ﬁfx+3,/y—1; b—‘a y‘ (sinz(z)ﬂg(z)) y=10,265, z=0,83.

-y+ } .
+ 2x‘ Cz=(x 1) x=1625, y=154

y+ -l —x)
a=X"_*¢ ;bzla( j) , x=2,4; y=09; $=-0.2.

.G :a-(sinz(rg'?’(cf))Jr cosz(y)), a=1+x+ X +% ;x=0,3;y=0,03.

2.y " Al



76. a

77.

X+
2 o1 —2
()X aigl) ); x=32, y=4,05 8=-066.
X2, 1 X _1sin(9)
244 2y

=y+— 52(9+tg2(%)) M; x=0,01; y=-87, =076

2
J_.-++
yHxT ez
3.5
78, a= lg[\f -}+x|}|+yj h=a- ,:’}/'f‘)g—]' x=1,5 y=-33 y=80
2-005( —g) )
79, a-= 1 5 ‘gﬁ-a: = 7 x=1,426;, y=122; z=3,5
A 8+|x +1 _v
80. a= & p=el ‘(fgz(:)ﬂr)x; x=-45 =075 z=084,
X+y 242
31,05:”"@—(””-;;‘}"; b:cosz(rr(i)) ¥=374, y=-082 z=016.
- 2.y 2:x
1+x2.y
L=y a+y -
82. a—. 10(-"_x+x}+2j; B=—3—. x=1655 y=-275 zzO,lS‘ex y
g a+.} 2 )
83. a:S-tg )» ——— x=-17.2; =633, =325
N }\ e
84. a:e"_}"|+\x— I b=rgla)ig(z), x=-225, p=-08; z=15,2‘%
£ ’ }.’ }"_ ‘.'EX
85. a=x¥ 2 o5, p=la—x)—— x=1825 y=182 z=-33
o 1+(_v—x)‘

86. a=

87.

88.

89,

90. ¢

91.

92.

93.

h+8/15++/: _ .
M‘ h=e? 1+sin()3); x=478, y=-23; ﬁ—L

PR ED
b=a+ L v = lg(a.); a=y"+1 x+y; x=-09, yp=125.

}s+1,_.‘3 J,."(J__-'-{-],_!E) * Xy

—(y+q;’2)l

a=x+'b, b= y-e . x=371, y=-1255.

q:xj_r—y,
¢= 2x (T ), b:lg(‘;+- E}

=(b+°) % b=3sin’(g(p)),  x=log.(b} y=67

a:x(xﬂ’)’{z— % E)zsin(ﬁ’cos(a)); x=12,6; y=-225
.J;
06, -
}I,:Lsm(x); x:]g(aJr" h-a+z) a=035 bH=12. z=-10",
72'-\}.:12+x+'l
. Y Lab
y=a/sin{z-8), x=ath” +abd +ab9; a=5; b=144;, =25

9_(1 )\r/g

x=32: y=29 z=12



© N o o

_fg(zl)-#a a=7, b=10"; a=125.
_ sinz(_v) _
5. O="yyxy X=l T

3_py 2 in?(z .
96. y =crg— X —bx" S (); z=m11215 b=1.09"02

T p_ng .
y=15s h=25 z=-175.

[,‘(2 +b-x]0'3 2-lg(b)
sin? =
9?.¢—x+}’i( :}Y), 1g(0) 7215 b=719
~+b+ g
_cos®) o, Wbt o
98. a= -l 9_7;, h=3.29. z=0135,

b=10,51, =792

99. B =x3x+1g¥( ‘b——

-1 . 2 X
100. ¢-—5CL ‘-“() p=— b vma s p=2174

g% (b-z)

5.2. OueHOYHbIE CPEACTBA /JIs1 IPOMEKYTOUHOM aTTecTALMHU

5.2.1. TunoBbie BONPOCHI K 3a4€Ty MO AUCHUILIHHE
«OcHOBBI MaTeMaTHYeCKOH 00padoTKN MH(OPMAITHI)
Nudopmanms kak oO0BbeKT wuccienoBanus. Buasl wmHbOpMaruu u e

cBoiicTBa. CrtocoObI 00pabOTKH M aHaM3a HH(OPMAITUH.

dopMBl  TIPEACTABICHUS  TEKCTOBOM  HMH(POpMAIMH,  YHUCIOBOM
uH(POpPMAIINH, CTATUCTUIECKUX JAHHBIX.

MHoOxecTBa 0ObEKTOB U ONEPAIUU HAJl HUMH.

@opMynia BKIIOUECHHUS-UCKIIIOUEHHS] JUIsl TOACYETAa DBJIEMEHTOB B
00BETMHEHUH HETTYCThIX KOHEYHBIX MHOXKECTB.

DTanbl MAaTEMAaTUYECKOTO MOJEIUPOBAHUSI.

Buabl Mmaremarnueckux MoJienen.

VYpaBHEHUS U HEPABEHCTBA KaK MaTeMaTUYE€CKUE MOJICIIH.

DOneMeHTbl Teopun TpadoB: OCHOBHbIe ompeneneHus. [Ipumepsl

MIPUJIOKEHUS Teopuu rpadoB.



10.
11.
12.

13.

14.

15.

16.

17.

Bunbl kOMOMHATOpPHBIX COEAMHEHMM M TMOACYET UX uuciaa. MeTonbl
perieHus: KOMOMHATOPHBIX 3a/1au.

XapakTepUCTUKU JAHHBIX, IIOJIYYCHHBIX B PE3YJIBTATE UCCIECAOBAHUM.
OcHOBHBIE 3Talbl NEPBUYHON CTATUCTUYECKONH 00paOOTKH TaHHBIX.
QOyHKIMOHAJIbHAA M CTOXACTUYECKas 3aBUCUMOCTb MEXIY IaHHBIMU
U3MEPEHUM.

Koppensunonneiii ananu3. [Ipumepsl aHanusa NpsSMOJMHEWHOW CBS3U
IIPY [TAPHOU KOPPEJISILIUAH.

[IpencraBieHne NaHHBIX UCCIICAOBaHMS B TAOIUYHOM peaakrTope Excel.
Bo3moxHOCTH KOMITIBIOTEpA AJ11 00pa0OTKH MH(POPMALIHH.
Bo3MoxHOCTM  KOMIIbIOTEpAa JUIsI XpaHEHUSA U CHUCTEMAaTU3aLUU
UH(GOPMALIIH.

Bo3moxHocTH CIIeLIMAJIbHBIX IIAKETOB TS 00paboTku

OKCIICPUMCHTAJIbHBIX JAHHBIX.



3.3. AHaam3 pe3yJbTaTOB 00y4eHHUs U NlepevYeHb KOPPEKTHPYIOIIUX
MEpPONPUATHI M0 Y4eOHOM TUCUHMILIHHE

JIucT BHeceHUus U3MEHEeHU

JlononHeHust 1 U3MEHeHus1 B pabodeil mporpamme IUCUUIIIUMHBL HA 20/
y4eOHBII roj

B nporpammy BHOCSITCS ClEAYIOLINE U3MEHEHMUS:
1.
2.

IIporpamma ogo0OpeHa Ha 3acegaHuy Kadeapbl-pa3padoTynKa
«__» 20 1., mporokoi Ne

BHeceHHbIE H3MEHEHHS YTBEPKAAT0:
3aBenytouit kadenpoi

(¢.m.0., mommMcCh)

[Iporpamma ogo0OpeHa Ha 3aceJaHuu BhITyCKaromiei kadeapbl
« _» 20 r., mpotokos Ne

BHeceHnHble UI3MEHEHUS YTBEPKIALO:
3aBenyromuit kadeapoit

(¢.m.0., moamuMch)

Onobpeno HMCC(H)

« » 20 r
[Ipencenarens

(¢.u.0., mozrmucs)



4. Y4deOHbIe pecypchl
4.1. Kapra aureparypHoro odecrnedeHusi JUC UM ILTHHBI
«OCHOBBI MATEMATUYECKOM OBPABOTKHA NH®OPMANUN»
Hamnpasnenue nonrorosku 45.03.05 «Ilemarorndeckoe oOpasoBanue(c AByMs MpopHIsIMU TIOATOTOBKH )». HarpaBineHHOCTH (Tpo¢huiib)
o0Opa3oBareIbHON IPOrPaMMBbI
HavanpHoe 00pa3oBaHue U pyccKuil A3bIK; [IcHXosorust u neparoriuka HaqaabHOro o0paszosanust; M300pa3suTenbHOE HCKYCCTBO

Ne MecTto xpanenus/ Koa-Bo
I /;1 HaumeHoBaHue 3JIEKTPOHHBIH aapec IK3EeMILIAPOB/
TOYEK J0CTYyNa
Oos13aTesbHAs IUTEpaTypa

1. Kaprames, A.B., KeiiB M.A. OcHOBBI MaTeMaTH4ECKO 00pabOTKH OBbC KI'TIY um. B. I1. AcradbreBa NHuBuyanbHbIN
nHpopmanuu [InexkTpoHHBIN pecypc] : yuebHoe nocodue / A. B. Kapramies, HEOTrpaHUYEHHBIN
M.A. KeiiB. - Kpacnosipck: KI'TIY um. B. I1. Actadsesa, 2019. - 144 c. - JIOCTYII
Pexxum noctyna: http://elib.kspu.ru/document/58212

2. AptembeBa, H.B. OcHoBbl MaTemaTHuecKkol 00pabOTKH HHPOPMAIUH Hayunas 6ubnuorexa KI'TIY um. 11
[Texct]: yuebHOe mocobue / H. B. Aprembena. - Kpacnosipck: KI'TIY um. B. B.II. Acradnena
I1. Acradpena, 2015. - 116 c.

3. Bbonnaps, A. A. OCHOBBI MaTeMaTH4eCKO 00pabOTKH WH(pOpMaUn MexBy30BCKas JJIEKTPOHHAs NHauBuyanbHbIN
[DnexTpoHHEIH pecypc] : yaebHoe mocodue / A. A. bonaaps, C. C. OoubmmoTeKa HEOTpaHUYEHHBII
Kopo6koB ; Ypain. roc. nex. yu-T. - EkarepunOypr : [0. u.], 2018. - 139 c. - JIOCTYTI
bubmuorp.: c. 138. - Pexxum mocryma:
https://icdlib.nspu.ru/view/icdlib/6897/read.php

JonosHuTe/ILHAS IUTEpPaTypa

4. Credanona, H.JI. OcHOBBI MaTeMaTH4ECKO 00pabOTKH HHGOPMAIIIH: OBC «YHuBepcurerckas WNHauBuyanbHbIN
YueOHoe mocobue /1j1sl OpraHu3ali CaMOCTOSATEIbHON AeSITETbHOCTH OubIMOTEeKa OHIIANHY HEOTrpaHUYEHHBIN
cryaeHTos : yuebHoe nocobue / H.JI. Crepanosa, B.11. Cueryposa, O.B. JIOCTyTI
XapuTtoHoBa ; Poccuiickuii rocyJapCTBEHHBIN 1e1arornyecKuii
yauBepcuteT uM. A. U. I'epuena. - Cankt-IletepOypr : PITIY um. A. W.

I'epuiena, 2011. - 134 c. : cxem., ui. - ISBN 978—5-8064—1648—4 ; To xe

[DnexTponHsIH pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=428337

OcHOBBI MaTEMaTH4ECKOI 00pabOTKM HH(pOopMAIMU [ DIEKTPOHHBIN MexBy30BCKasi AIEKTPOHHAS NuauBuayanbHBINA
pecypc] : yue6HOe nmocobue : HampaBieHue MoAroToBkH - "[legaroruueckoe 6ubimoreka HEOTpaHUYEHHBII
oOpazoBanue", kBasn(puKalys (CTeNeHb) BITYCKHUKA: OaKalaBp : pek. JIOCTyTI



http://elib.kspu.ru/document/58212

YMO By308B P® / [aBT.-coct.: W. H. Bnacosa, M. JI. Jlypse, 1. B.
Mycuxuna, A. B. Xynsakosa] ; IlepMckuii roc. rymaHurap.-nea. yH-T. -
[Tepms : TITTTIY, 2013. - 116 c. : Tabmn., ueptT. - bubauorp. B KoHIIE
paszaeinos. - Pexum
noctyna: https://icdlib.nspu.ru/view/icdlib/6407/read.php
YueOHo-MeToAYeCKOe o0ecniedeHue IJIsl CAMOCTOSATEIbHOI padoThl
6. Kaasuk, 10.A. Maremarndeckuii cinoBapsb / FO.A. Kaasuk. - Mocksa : ®usmariur, OBbC «YHuBepcuTeTCcKas NunuBuyanbHbIiA
2007. - 336 c. - ISBN 978-5-9221-0847-8 ; To ke [dnekTponusiit pecype]. - URL: OMOIHOTEKA OHIAMHY) HEOTpaHWYCHHBIN
http://biblioclub.ru/index.php?page=book&id=68438. JOCTYTI
NudopmannoHHblie CIpaBoOYHbIe CHCTEMbI U MPO(ecCHOHATBLHBIE 0a3bl JAHHBIX
7. | Hayunas ouomuoreka KI'TTY um. B.I1. ActadneBa http://library.kspu.ru/jirbis2/ JIOKaJIbHAsI CETh By3a
8. | MexBy30BcKas dneKkTpoHHast onbimmoreka (MOB) https://icdlib.nspu.ru/ WHnBuyanbHbIH
HEOrpaHWYECHHBIN
JOCTYTI
9. | Elibrary.ru [DneKTpoHHSBIH pecypc]: 3JeKTpOHHAsE OMOIMOTEYHAs CHCTEMa http://elibrary.ru WHnBuyanbHbIH
HEOrpaHWYECHHBIN
JIOCTYT
10. | MexBy30BcKast a5eKTpoHHast oudanoreka (MOB) https://icdlib.nspu.ru WuuBuyanbHbIH
HEOrpaHWYCHHBII
JOCTYT
CornacoBaHo:
['naBHbBIN OUOIMOTEKAPD | _J —,+ | ®dopropa A.A.

(TOKHOCTD CTPYKTYPHOI'O MOApa3AeieHus)  (ITOAIKCH) (Pamumus 1.0.)



https://icdlib.nspu.ru/view/icdlib/6407/read.php
http://library.kspu.ru/jirbis2/
https://icdlib.nspu.ru/
http://elibrary.ru/
https://icdlib.nspu.ru/

1.2. Kapra MmaTepuajibHO-TeXHUYECKOH 0a3bl TUCHUILTHHbI

«OcHOBBI MaTeMaTH4eCcKOH 00padoTKN HHGpOPMALTHUI»

Hamnpasnenue nonrorosku 45.03.05 «Ilenarorndyeckoe obpasoBanue(c AByMs MpopuIsiMu
oAroToBKH )». HanpasnenHocts (mpoduib) 00pazoBaTebHOM MPOrpaMMbl
HauansHoe oOpa3oBanue u pycckuii s3bIK; [Icuxomorus u neparornka Ha4aabHOTO 0Opa30BaHUS;
N300pa3urenpHOE HCKYCCTBO

Aynuropusi Oo6opynoBanue

AJI TPOBEACHUA JICKIUMOHHBIX 3aHITHI

r. Kpachnosipck, [IpoexTop-11uT, 3Kkpan-11T, yuebHas qocka-1mT
ya. Anel JleGeneBoi,
11.89,
ayn. 2-07

JUTSL TIPOBEICHUS TIPAKTUUECKUX 3aHATHH (JTaOOopaTOpHBIX padoT)

. KpacHospck, Komnberorepsl-1211T, UHTEpakTUBHAS AOCKa- 11T,
ya. Anel JleGeneBolt, | mpoekrop- 11T, MapkepHas 10cKa- 1 iT.
.89, I1O: Windows, Linux, Office Standart, Libre Office,
ayz. 2-30 Kaspersky Endpoint Security, ABBYY Fine Reader

8.0, Adobe Reader, xouncTpykTop caitroB Edusite

JIIA CaMOCTOSITEIbHOU pa6OTLI

r. KpacHospck, Komnbrorepsi-12miT, WHTEPAKTUBHAS nocka-lmr,
ya. Anel JleGeneBolt, | mpoekrop-1imT,MapkepHas JocKa-1miT.

1.89, I10: Windows, Linux, Office Standart, Libre Office,

ayn. 2-31 Kaspersky  Endpoint  Security, ABBYY Fine Reader

8.0, Adobe Reader, xouncTpykTop caitroB Edusite
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