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31.05.01 JleuedHoe aesio

®opma 00y4eHHsI — OYHASA

I'ox na6opa— 2023

OIIEHOYHBIE CPEJCTBA JUISI TPOBEJEHUS TPOMEXYTOYHOM
ATTECTALIMM OBYYAIOLIUXCS MO JUCHUATIJIMHE (MOIYJIIO)

1. Ob6mue cBeneHus

1. | Kadenpa Matematuky, pr3uKH 1 HHOOPMAITHOHHBIX TEXHOJIOTHI
2. | HampaBieHnue noAroToBKH 31.05.01 JleuebHoe nemno

3. | Aucumrmaa (MOTyn) b1.0.09 Maremaruka, ¢pusnka

4. | ®opma oOyueHUs Ounas

5. | F'ox HaGopa 2023

2. llepeyeHp KOMMETEHIU

YK-1. CnocoGeH ocymecTBIsITh KpUTHIESCKUH aHAIN3 TPOOIEeMHBIX CUTYalluii Ha OCHOBE
CHCTEMHOTO ITOJIX0/1a, BEIPA0ATHIBATH CTPATETHUIO JICHCTBU;,
YK-2. CiocoOeH ynpaBisTh MPOSKTOM Ha BCEX dTalax ero XU3HEHHOTO ITUKJIA.




3. Kputepun u nmoxkasaTejnu OLeHHBAHMSA KOMIETEHLUHMI HA Pa3jMYHBbIX 3Tanax ux ¢GopMupoBaHHsA

Jtan ¢popMuUpOBaHUS

Kpurtepun u mnokaszareid OUEHUBAHUS KOMIETEHUUI

@DopMbI KOHTPOJIS

KOMIIETeHIIMU Dopmupyemas
chopMUPOBAHHOCT
(pa3nenbl, TEMbI KOMIIETeHIUA 3nar YMmers: Baanern: .
U KOMIIeTeHIIUii
JAUCHUIJINHDI) b:
—TIpaBWJIBHO ONEPUPOBATH
MaTEMaTHYECKUM
DNIEMEHTBI YK-1 HHCTPYMEHTapHUEM U
JHACKPETHOMN YK-2 MaTE€MaTHYECKON —HaBBIKAMHU IIPUMCHCHUS
MAaTE€MAaTHUKHU CUMBOJIMKOM; COBPEMEHHOTO
—byHIaMeHTaIbHBIE —OIpPENEIATh YCIOBUS MaTeMaTUYECKOro
OCHOBBI NPUMEHEHUS TOTO WU UHOTO WHCTPYMEHTapus AJis
OcHoBbI T€OpHH MaTeMaTHKH; TEOPETUIECKOTO aCIeKTa Mpr pelieHust
BEPOATHOCTH 1 YK-1 —OCHOBBI pELIeHNH PAKTUYECKUX PO eCCUOHATLHBIX
MaTCMATHICCKOU YK-2 MaTeMaTHYECKUX 3aj1a4; 3a71a4;
CTaTUCTHKHA 3HaHUH, HEOOXO0IUMBIE —HCIIOJb30BaTh —OCHOBaMH
. Brimonnenue
1A peIICHUA MaTeMaTUYCCKUM anmnapar AJisd MaTEMaATUYECKOT'O o
JIOMAIIHUX3aJaHUu I
PO(ECCUOHATIBHBIX 00paboTKK UHPOPMALIUHU U MOJICIIUPOBAHUS B
i - KonrponbHas pabora
3ajaad, aHa/IM3a JaHHBIX; COOTBETCTBYIOILIEU
—METOAbI —MPUMEHSITH oOmactu 3HaHHI>i;
I MaAaTEMAaTHYCCKOT'O €CTCCTBCHHOHAYYHbIC U —METOJaMU ITOCTPOCHUA
PONOpLII 1 VK1 MOZEJIUPOBAHUS, OOIIEMHKCHEPHBIE 3HAHMS, MaTeMaTUYECKUX MoJeei
MPOLIEHTHI PU -
pon p VK-2 HEOOXOAUMBIE METOAbl MATEMATHYECKOTO THUITIOBBIX
eIICHUH -
P JUISL peleHus aHaJIN3a ¥ MOJIEJINPOBAHUS, podecCHOHANBHBIX
MEAMLIMHCKUX3a]a :
AL A podecCHOHATIBH TEOPETHYECKOTO U 3ajad;
bIX3aj1a4 3KCIIEPUMEHTAIBHOTO
HCCIIEOBAHMS B
npodeccnoHambHON
JeATeIbHOCTH
MpaBuUIa TEXHUKU I0JIb30BaTHCS METOIUKAMU U3MEPEHUS
MexaHuka 0E30I1aCHOCTH U y4eOHOU, HAYIHOH, 3HAYCHUI
paboOTHIB (PU3HUECKUX Hay4HO-TIONYJIIPHOMN buznyecKnx
nabopaTopusix; BEJIMYUH;
MouekysipHast OCHOBHBIE 3aKOHBI JINTEPATYPOL; HaBbIKAMU
dusuka n ¢busuky, puzndeckue MOJIb30BaThCs (PU3MUECKUM [IPAKTUYECKOr 0
TEPMOJAUHAMUKA SABJICHUS U 060py,£[0BaHI/IeM; HUCIIOJIb30BAHUA
3aKOHOMEPHOCTH; OPOU3BOIUTH PACUYETHIIIO M3UYECKUXTTPUOOPOB;
P i p p b - p POB; Brimmonnenue u 3ammura
DIeKTpUIECKHe XapaKTePUCTUKH pe3yiibTatam METOAUKOM
COOTBETCTBYIOILINX
SIBJICHUSA VK-1 (buznuecKux DKCIIEPUMEHTA; BEIYUCIIATH BBIUUCIICHUSA

n1a00paTOpHBIX paboT




3J'IeKTpOMaI‘HPITHLI€
SIBJICHUA

Bonnossie
nporecchl. OnTuka

KsanroBas dusuka

AToMHas U saepHas
¢dusnka

YK-2

(hakTopoB,
OKa3bIBAIOIINX
BO3JICHCTBUE HA )KUBOU
OpraHu3M;
METpPOJIOTHYECKHE
TpeOoBaHUs IPU
paborec puznueckon
anmapaTrypou;
($hopMBI 1 METOTBI
Hay4YHOTO MO3HAHMS,
HX?BOJTIOLIUIO;

a0COJIFOTHBIE U
OTHOCHUTEIILHBIC
MOTPEUTHOCTH PE3yJIbTATOB
U3MEPECHU;

XapaKTepUCTHK,
OILICHOK
XapaKTePUCTHUK
pacrpezeneHus u
MOTPEIIHOCTH
M3MEpEHUI

Brimonnenune
I/IHI[I/IBI/IIIyaHBHBIX
TECTOBBIX 3aJaHUNA

IIIxana oneHUBaHHSI B paMKax 0a/JJIbHO-PeTHHIOBOWH CHUCTEMBI:
«HEYIOBJIETBOPUTENHHO» — 60 OanoB u MeHee; «yaoBieTBoputenbHo» — 61-80 6amioB; «xoporro» — 81-90 6annoB; «otamano» — 91-100 6amioB




4. Kputepun M 1IKaJIbl OLEHHUBAHUS

4.1. KoutpoabHasi padora
Banabi Kpurepun onenmBanus

KOHTPOJIbHAS padOTa BBHINIOIHEHA MOJTHOCTHIO, B PEIICHUH HET MaTeMaTHUECKUX

9 omKOOK (BO3MOXHA OJJHa HETOYHOCTh, OIIMCKA, HE SIBJIAIOLIASACS CICACTBHEM
HEITOHUMAaHUS MaTepHaa)
KOHTPOJIbHAS PaboTa BHIMIOJIHEHA TTOJIHOCTHIO, HO 00OCHOBAHUSI 1IATOB PEILICHUS

6 HEJIOCTaTOYHbI, IOMYIIEHA OHA HerpyOasi omnoOKa Win ABa-TpH HEAO0UETa B
BBIKJIAJIKaX WM rpaduKax, €ClId STH BUBI PadOTHI HE SIBISUTUCH CHEIHAIBHBIM
00BEKTOM MIPOBEPKU
CTYJEHT JOMYCTHI OoJiee oHOM TpyOoii ommOKy min Oosiee IByX-TpeX HEJOYETOB B

4 BBIKJIQIKaxX U Tpa)ukax, HO CTYJCHT BIAACET 003aTeNbHBIMU YMEHUSIMHU I10
MpOBEPsEMON TeMe.

0 CTYACHT MOKa3aJ MOJHOE OTCYTCTBUE 003aTENbHBIX 3HAHUM U YMEHHUH T10
IPOBEPSIEMOH TeMe

TIpumeuanue:

K rpyObiM ommOkaM OTHOCSTCSI HE3HaHHE CTYAEHTOM (hOpMyJ, MPaBHil, OCHOBHBIX CBOMCTB, TEOPEM U
HEYMEHHE UX NPUMEHATh, HE3HAHUE NIPUEMOB PELICHUS 3aay, a TAK)KE BHIYUCIUTEIIbHbIE OIINOKH, €CII OHU HE
ABIISIOTCS OMMCKOM.

K HCI‘py6LIM OILIMOKAM OTHOCSTCSI BBIYHCIIUTENIbHEIE OH_II/I6KI/I, €CJIM OHU ABJISKOTCS OHI/ICKOI‘/'I, IoTeps
peUIiCHUA YpaBHCHUA WJIM COXPAHCHHUE B OTBETC IMOCTOPOHHETO KOPHH.

K HEAOUCTaM OTHOCATCA HEPAIMOHAJIBHOC PEHICHUE, OMNHUCKH, HEAOCTATOYHOCTHL HJIU OTCYTCTBUC
MOSICHEHNH, 000CHOBaHUII B PEIICHUH 3a/IaHusl.

4.2. NupuBuayannnoe nomamnee 3aganue (U/13)

Banabl

XapaKTepMCTmca HUHIAUBUAYAJIBHOI0 AOMAIIHETI0o 3aJaHMsd

VYpoBeHb pacueTHO-TpauIecKOr pabOThl OTBEYAET BCEM TPEOOBAHUSM, IPEABSIBIIEMBIM K
BbinonHeHUI0 M/I3, TeopeTnyeckoe conepikaHue pasiesia JUCLUIUIMHBI OCBOEHO IMOJIHOCTHIO,
HEOOXOMMBbIE PAKTHYECKHE HABBIKM pabOThI C OCBOCHHBIM MaTepHaaoM COPMUPOBAHBI, BCE
MPeayCMOTPEHHBIE TporpaMmoi o0yduenus: 3aaanust /13 BeimoaHeHs! 0e3 3aMedaHui.

VYpoBeHb pacueTHO-TpadUIecKoi padOThl OTBEYaeT BCeM TPeOOBAHUSM, TPEIbSBISIEMbIM K
BoinosHeHnIo UJ13, TeopeTudeckoe cofiep kaHue pas/iena AUCIUIUIMHBL OCBOEHO TOIHOCTHIO,
MIPU 3TOM HEKOTOPBIE MPAKTUIECKHE HABBIKK Pa0OTHI C OCBOSHHBIM MaTEpHaIoM
cOpMHUPOBAHBI HEJOCTATOYHO, HO BCE NIPETyCMOTPEHHbBIE TPOrpaMMOil 00yUeHHs 3a1aHusI
W13 BeINONHEHBI, HEKOTOPBIE U3 HUX COJEpXkKAaT HErpyOble OIUOKH.

YpoBeHb pacueTHO-Tpaduueckoi paboThl He OTBEYACT OOJIBLIIIMHCTBY TPEOOBAHUIA,
MPEIbSBIISIEMbIM K BbINOHEeHUIO /3, TeopeTnueckoe conepkaHue pasaeia JUCIUTLUIAHBI
OCBOCHO YaCTUYHO, HEKOTOPLIC MMPAKTUYCCKHUE HABBIKN pa6OTBI HEC C(i)OpMI/IpOBaHBI, OTACJIBbHBIC
MIPEyCMOTPEHHBIC ITPOrpaMMoi 00ydeHus 3amanust 13 BIMOIHEHBI ¢ IpyObIMH OIIIMOKAMHU.

Yposens BeimoaHeHUs M/[3 moka3pIiBaeT, 4TO TEOPETUIECKOE CONePIKaHMe pa3iesia
JICITUTLTHEI HE OCBOSHO, HEOOXOIUMbIE MPAKTHYECKHE HABBIKU Pab0Thl HE CHOPMUPOBAHBL,
BCe BhINMOIHEeHHBIC 3a1anus 13 comepkaTt rpyObie OMIMOKH, JTONOTHUTEIbHAS
camocTosITeIbHast padoTa HajJl MaTepHajIoM He MPUBEAET K KAKOMY-JIH00 3HAYUMOMY
MTOBBIIIICHUIO Ka4yeCTBa BBIMOJHCHHMS 3aaannid MJ13.

TpeOoBanus, npexbsiBisieMble K BbINOJdHeHHI0 /13!

—  WM/3 nomkHO 6a3upoBaThCs Ha 3HAHMSX TEOPETHUYECKUX W METOJIMYECKHX BOIIPOCAax IUCHMIUIMHBI «Teopus
BEPOATHOCTH M MaTeMaTHYecKas CTaTUCTHKa». PaboTa JOmKHA copep)kaTh 3JIEMEHTHI TBOPYECTBA, HOBHU3HHI,
HampaBleHHbIe Ha 3¢ dekTnBHOE perrenne 3agannidi UJ13;

— W3 nomkHO OTpasuTh IIyOMHY TEOPEeTHYECKOH MOATOTOBKH CTYJEHTA, IMOHHMAaHHE KOHTPOJIMPYEMOTO
yueOHOro MaTtepuaja Mo AWCLMIUIMHE: YMEHHE CBSI3bIBATH TEOPETHUECKHE MOJOKEHUS C MX MPAKTHYECKHM
NPUMEHEHUEM, CIIOCOOHOCTh CaMOCTOSTENbHO (POPMUpPOBATH W OOOCHOBHIBATH COOCTBEHHBIC BBIBOJIBL,
JIOTUYECKH W TPAMOTHO H3J1araTh CBOW MBICITH;

— B U/I3 He nomyckaercs nepenucbiBaHue Y4eOHUKOB, YU€OHBIX TOCOOHI U APYTUX HCTOUYHHUKOB;

— Cryzgenr — aBtop W/I3 NONMHOCTBIO OTBEYAET 3a NMPEUIOKEHHBIE PEIICHUS 3aJaHUl U MPaBUIBHOCTh BCEX
JIAaHHBIX, PUBEAEHHBIX B 1/I3;

— M3 momkHO OBITH CIaHa B HA3HAYCHHBIA PYKOBOIUTEIEM CPOK.

43. BrinosiHeHue HHANBHAYAJIBHOIO TECTA MO pa3eny




BrmmoiHeHO ¢ omto3manueM  [BeimosrHeHO B
YPOBEHB BBITTIOTHEHUS He BBITTOJIHEHO COOTBETCTBUH C
[pacrucanueM
KonnuecTBo OAJLIOB 0 2 4

B Tabsuiie nmpeacTaBieHbl MaKCUMaIbHbIC 0autbl. ITOTOBBIM Oaiul ompeaeseTcss MPOIEHTOM BhIMOIHEHHS TeCTa OT
MaKCHUMAaJILHOTr'O OaJuia.

44, BrinosiHenue J1a6opaTopHoii padoThl

He BEINOJIHEHO WIIN BrimmoirHeHo c[Breimrosmeno B
YpoBeHB BEITTOJIHEHO C|BBITIOJTHEHO B CPOK,/OITO37aHUEM, COOTBETCTBUU C
BBLIIIOJIHEHUS OTO03/1aHUEM, OTYET HEOTYET HE MPEJOCTABIICH [IPEAOCTABICH OTUET  [pacIHCAHUEM,

MpEaOCTaBIICH [MpEIOCTaBIICH

OTUET

KonnyectBo 0 1 2 3
0aI0B

B xome mabopaTtopHoil paboThl 0OydYalOMIMICS AOMKEH MPOBECTH SKCIEPHUMEHT M OCYILECTBHTH PSi U3MEHEHUM
uccienyeMblx BearnuuH. OTuéT gomKeH ObITh 0pOPMIIEH B COOTBETCTBUH C IPUHATHIMU NPaBUIaMH 0()OpMIIEHHSL.

45. 3ammuTa 1a00paTopHOi PadoTHI
0 mpaBuibHBIX OTBeTOB|IpaBunbHbI OoTBeT HallpaBuibHble  OTBETHIlIpaBUIBHBIE  OTBETH]
YpoBeHb Ha 1 KOHTpOJIBHBIH BOTpOC(HA 2 Ha 3
BHIMIOJIHEHHUSI  [KOHTPOJIbHBIE BOITPOCHI KOHTPOJIBHBIX BOIIPOCA [KOHTPOJIBHBIX BOIpPOCa
Kommuectso [0 1 2 3
0asioB

3amuTa 1a00paTOPHBIX PadOT MpeAcTaBiseT co0ol cobeceqoBaHNE C TPEIoIaBaTelieM O BBITIOJHEHHON paboTe Ha
OCHOBE KOHTPOJIBHBIX BOIIPOCOB.

4.6. BbinoJiHeHHe UTOTOBOIO TecTa
YpoBeHb TecT HE BBINOIHEH Tect BbImonHeH Ha 50% TecT BBIIOIHEH
BBHIMOJIHEHUSA  [IOJTHOCTBIO [1OJTHOCTBIO
Kommuecteo [0 20 40
OannoB

B Ta6m/1ue MpeACTaBJICHbBI MaAKCUMAJIbHBIC Gautel. YiToroserit Oajmn OIpeaACIACTCA MPOUCHTOM BBIIIOJIHCHHA TECTAa OT
MaKCHMAJIbHOTO Oala.

4.1. Kputepuu orieHuBaHus OTBETa CTyI€HTA Ha 3a4eTe
Bbanabl 3HaHusA, yMEHHs], HABBIKH H IPYTHe KOMIIETeHIHH, KOTOPbIE 10JKEeH
NPOAEMOHCTPHPOBATDH CTYACHT™
15 CTYIEHT BIaJ€eT 3HAHWUAMM IIpeIMeTa B IOJHOM OO0beMe Yy4eOHOW MpOorpaMMbl,

JOCTATOYHO FJ'Iy6OKO OCMBICJIMBACT JJUCHUINIMHY; CaMOCTOSATCIBbHO, B JIOTHYSCKOM
MMOCJICAOBATCIIBHOCTU W HUCUCPIIBIBAIOMIC OTBCYACT HA BCC  BOIIPOCHI 6I/IJ'IeTa,
NMOAYCPKUBACT IPU 3TOM CYHICCTBCHHOC,

10 yMeeT aHaJIN3UpPOBaTh, CPABHUBATH, KJIACCU(PUIIMPOBAThH, 000011aTh, KOHKPETU3UPOBATH U
CUCTEMATHU3UPOBATh M3YUYEHHBIH MaTepuall, BBIACNIATH B HEM IJIABHOE: YCTaHABJIMBAThH
MPUYNHHO-CJIE/ICTBEHHBIE CBA3H;

5 XOpOILIO 3HAKOM C OCHOBHOHM JHUTEepaTypod M METOJaMU HCCIEIOBaHUS; BIAJEET
3HAHUSIMU OCHOBHBIX TPHUHIIUIIOB U KOMIETEHIMN; CaMOCTOSATEIBbHO M OTYACTU MPH
HaBOJSIITUX BOMPOCAX JIAeT MOJHOIEHHBIE OTBETH HAa BOIIPOCHI OMIIETA;

5 yMeeT peliath JIETKHe M CpedHel TSHKEeCTH 3a/ladM; TEPMUHBI YIOTpPEOJIeHbl MPaBUIbHO,
OTBETHI IPOMJUIIOCTPUPOBAHBI IIPUMEPAMU B JOJDKHON MeEpE;

5 4eTKO (pOpMHUPYET OTBETHI, CBOOOIHO peIIaeT 3aaun MOBBIIIEHHON CIIOKHOCTH; B OTBETE
HCIIOJIB3YET HAYYHYIO TEPMHUHOJIOIUIO;

40 Max K0JIM4€ecTBO 0aJ1710B




5. TMIOBbIe KOHTPOJILHbIC 3aIaHUSI U MeTOAUYECKHEe MaTepHaJbl, ONpeAesiionie MPouexRypbl
OLlCHMBAHMA 3HAHMI, yMeHMil, HABBIKOB M (MJIM) ONBITA [eATEJbHOCTH, XapPaKTEePU3YIOIIUX ITANbI
(opmMupoBannsa KoMIeTeHIWH B Mpolecce 0OCBOeHUsI 00pa3oBaTeIbLHON NMPOrpaMMBbl.

51. TumoBasi KOHTpOJIbHas paGoTa

1o pasaeny «MareMaTuKa»

3agauya Nel

W3 kopoOkm, B kKoTOpoit 15 cmHHMX WM 5 KpacHBIX CTEpKHEW UIA aBTOPYYKH, Haynady BBIHUMAIOT
CTep)KeHb, (PUKCHUPYIOT €ro LBET M BO3BpalaloT oOpaTHO B KOpoOKy. Ilocime 3Toro Haymady OAHOBPEMEHHO
M3BJIEKAIOT J1Ba CTep)kHs. HaliTu BEposITHOCTH TOTO, UTO 32 00a pa3a U3BJIEKIIH ABA KPACHBIX CTEPKHSL.

3agaua Ne2

[lo craTuctuueckuM naHHbIM, B 20 % ciydaeB KOMMEpUYeCKOMY OaHKy yOaeTcsl IPUBJICYb UMEIOIINXCS Y
HacesleHus1 coepexxeHns. HaifTu BEpOosSTHOCTH TOTO, YTO CPEAM HACENEeHHs JaHHOTO OKpyra ducieHHocThio 1500
YeJIOBEK JOJI TPaKAaH, KENAIOIIMX BIIOXKUTH CBOM COEpeXECHHS B KOMMEPUECKMH OaHK, OTKIOHHUTCS OT
yKa3aHHO#l BeposiTHocTH He Oosiee yem Ha 0,03 ( mo abcomoTHO# BennvnHe).

3angaua Ne3

B xopoOke u3 10 neraneii -6 okpaimeHHbIX. COCTaBUTH 3aKOH paclpeeNIieHNs] CITy4aiiHON BEMUYMHBI X —
Yrciia OKpAIIeHHBIX JeTajeil cpein TpeX M3BJICUEHHBIX, €CIU IOCIE PEruCTpaluy HaIW4Ks ( UM OTCYTCTBUS)
OKpAIIEHHOCTH OYEpeHOW W3BJICUCHHON JeTany TMOcenHssl BO3BpallaeTcss Haszal B KOpoOKy. Haiitu
MaTeMaTHYecKoe OXHJIaHHUE, AUCTIEPCHIO U QYHKIHUIO pacrpeesieHus 3TOH cllydaliHOH BETMYUHEI.

Pemenue

3agaya Nel

N3 kopoOku, B koTopoi 15 cuHHMX M 5 KpacHBIX CTep)KHEW AJisi aBTOPYYKH, HayAady BBHIHUMAIOT
CTEep>KeHb, (PUKCUPYIOT €r0 LBET U BO3BPAILAIOT 00paTHO B KOpoOKy. Ilocne 3Toro Hayaady oJHOBpEeMEHHO
W3BJICKAIOT JIBa CTEpKHs. HaliTh BEpOsTHOCTH TOTO, YTO 32 00a pa3a W3BJIEKIIH IBa KPACHBIX CTEPIKHSL.

Pemenue:

O003HaUUM BO3MOKHBIE COOBITHS: Aj - BHIHUMAIOT KPACHBIH CTEp)KEHb NPH MEPBOM U3BSTHHU, COOBITHE
B1 - BBIHMMAIOT CHHMI CTEpKEHb NPH MIEPBOM H3BSTHHU; COOBITHE A2 Ay - BHIHUMAIOT JIBa KPACHBIX CTEPKHSI MPH
BTOPOM U3BATHH, cOObITHE A,B, + B,A, - BEIHMMAIOT OJMH KPAaCHBIN CTEPKEHb ITPU BTOPOM U3BATHH, COOBITHE

B2B, BEIHMMAIOT JiBa KPACHBIX CTEPIKHS IIPU BTOPOM U3bATUH, cOObITHE C — 3a 00a pa3a M3BJICKIIU JBa KPACHBIX
CTEPIKHSI.

Hmeem: C = A (A2 B, + BZA2)+ B, - A,A, , BBIUKCIIUM BEPOSTHOCTH 3TOTO COOBITHS!

p(C)=p(A)-(p(A)- P(B,/ A)+ p(B,)- P(A, /B,))+ p(B.)- P(A,)- P(A 1 A)=
5/20. (15/ 20-5/19+5/ 20 ~15/19)+15/ 20-5/20*4/19=21/152 =0,138

3agaua Ne2

ITo cratucTrueckuM qaHHbIM, B 20 % ciiydaeB KOMMEpUECKOMY OaHKY yIaeTCs MPUBJICYb UMEIOIIUXCS Y
HacelieHus1 cOepexeHust. HaiiTu BEpOSTHOCTh TOTO, YTO CPEJIM HACEICHUS JAaHHOTO OKpyra YMCICHHOCThIO 1500
YeNoBeK JONS TPaKAaH, JKENAIOMIMX BIOXKUTh CBOM COEpeXEHHST B KOMMEPUECKH OaHK, OTKIOHHUTCS OT
yKa3aHHOH BeposTHOcTH He Oonee uem Ha 0,03 (mo abcomoTHOM BeMInHe).

Pemenne:

BepogTHOCTh COORITHSL «BJIOKUTh CBOM cOepekeHuss B kKommepueckuii O0ank» p=0,2. ITo dopmynam
WHTETpaIbHOU TeopeMbl Jlarnaca BEpOSTHOCT OTKIOHEHHUS JIOJIA OT BEPOSTHOCTH ATOTO COOBITHS COCTABUT:

P|m/n -p |< E= @(g\yl'f'pqa rie CD(S\/H'/‘N) - ¢yskuus Jlamiaca, iMeem
Plm/n-0.2|< 0.03= @(0.03¢500 1(0.2%0.8) )= #(2,9048) = 0,9963.

3agaua Ne3

B xopoOke n3 10 meraneii -6 okpameHHbIX. COCTaBUTH 3aKOH PACIPEeNICHUs CIIy9aliHOW BETMIHHBI X —
YHUClla OKPAIIEHHBIX JAeTalell Cpeay TPeX M3BICYCHHBIX, €CIIM TMOCTe PErucTpanyuy HaMA4us ( UM OTCYTCTBUS)
OKpAIIEHHOCTH OYEepPEJHOW W3BJICUCHHOW JleTalu TOCJIeTHsIsl BO3BpamiaeTcss HaszaJq B KopoOKy. Haiitu
MaTeMaTHYeCcKOe OXHJaHHue, AUCTIEPCHIO U (YHKUHUIO pacipeesieHus 3TOH CllydaiiHOW BeTUYNHBI.

Pemenne:

Bennuuna X npunumaer 3nadenue 0, 1, 2, 3. BepostHocTH paccunthiBaeM 1o ¢hopmyie bepHymum npu
n=3, P=0.6:




P(X=n)=P,,=C _p_(1-p),,.p=6/10=06.

P(X =0)=C,"-0,6°-0,4° = 0.064
P(X =1)=C,'-0,6'-0,4? =0,288

P(X =2)=C,%-0,6%-0,4! = 0,352
P(X =3)=C,*-0,6%-0,4° =0,216

X, 0 1 2 3

b, 0,064 0,288 0,432 0,216

Brrauciaum TCIICPb MATCMATUYCCKOC OKHUJaHUC 3TOM cnyqaﬁHoﬁ BECINYHHbI

M(X) =) X;-p;=1.0,288+2-0,432+3-0,216=1,8

D(X)=>(X,~M(X))’- p,=(0-18) -0,064(1-18)° -0,288+ (218’ -0,432+
+(3-1,8)2-0,216=0,72

CocTaBuM (QyHKITHIO pactipeesieHus TSl CITy9aifHOM BETMIHHBI X:
[Qx<0
0.064npul < x <1

|
( )F x:40.352npul < x < 2

0.784npu2 < x<3
Inpux > 3

5.2. TunoBoe MHIAMBHMAYaJIbHOE [OMalllHee 3aJaHue 1O pazgeny «MaTreMaTHKa»

3agauya 1. B ypae 26 Genbix mapoB 1 6 yepHBIX mapoB. HaiiTu BEpOsSTHOCTS, 4TO:
A) BerTamunm Geblii map;

B) BerTammim 2 Genbix mapa;

3anaya 2. [Ipu nomereHny B ypHY TILATEIBHO NepeMelanHbiX 44 mapoB (u3 Hux 11 Oernbix,
OCTaJIbHBIE YEPHBIE) OJIMH LIap HEN3BECTHOTrO LIBETa 3aTepsuics. M3 octaBmuxcs B ypHe 43 1m1apoB Hayaady
BBIHUMAIOT OJHH map. KakoBa BEpOsITHOCTb, UTO BBIHYTHIN IIap OKa)KkeTcs OenbiM?

3agaua 3. BeposTHOCTh IONazaHusl B LIENb NP KakaoM BeicTpene paBHa 0,24. Haiitu BeposiTHOCTB
MOTIaIaHus B 1eIb IBYX IyJb | OoJiee, eciin Ynciio BeicTpesoB paBHo 3000.

3apaua 4. Cnyuaiinas BenmurHa X 3a1aHa PAIOM paclpeneneHus
X 1 2 3 4 )

Pi 1/30 2/30 3/30 A/30 1/30

A) OmpeneNuTh KOHCTaHTY A;
b) HaiiTn MaTeMaTHUYeCKOE OXKHUIAHHUE U AUCTIEPCHIO CIIyYailHON BEJIMYMHBI X.

Pemenne.
3agaua 1.
Hcrnonb3yem KIaccHYeCKoe OIpeIeIieHne BEPOSTHOCTH, T/ie M - YUCJIO UCXOJI0B, OJIATOIPHUSTCTBYIOIIAX
OCYIIIECTBJICHUIO COOBITHS, a N - YHCIIO BCEX BOBMOXKHBIX HCXOJIOB.

A) 1=264+6=32 - cnocoBbos BbTAWMTL OOMH LWAP M3 MMewWMca 32,
M =20 -cnocnBos BeITAWHTE OAMH BENBIR Wap, NO3ToMY BEQOATHOCTE

.
3216



5 32!  31-32
) n=C;, = 31301 = y =496 - cnocobos BbITaWMTL ABA WaApPa U3 UMEIoWMXCA 32,
2130!

L¥¥]

| ]

) 26! 25-26

m=C5 = TEPY = = 325 - cnocob08 BbITaWMTL ABa Henbix Wwapa, N03ToMy BE POATHOCTb
- VAFA 2| 1-2
325
P= =(.6552.
496
3agaua 2.

BBezieM nonHy0 IpyIiy TUIOTE3:
H1 = (Ilorepsuics Oenblii map),
H2 = (IToTepsiacs yepHblii map),
10 YCJIOBHIO 3TH IMITOTE3bl PaBHOBEPOSTHBI, TO ecTh P(H1) =P(H2) = 1/2 = 0,5.
ITo runoresze H1 B ypHe ocranercs 10 6ensix u 33 uepHsIX, o runote3e H2 B ypHe octanercs 11
0enbIx 1 32 YepHBIX 1apa.
Beenem coOwitre A = (BeiHyThIi map - 6emnbiii). HaiineM yciaoBHBIE BEpOATHOCTH:
P(4 |H1)=L=£, P(A |H1}=L=£.
10433 43 11432 43
Torna BeposiTHOCTH cOObITHSI A HalizieM 1o popMyJie OTHONH BEPOSTHOCTH:

_ | | | 101 11 1 21
P(A)=P(A|H)P(H)+P(A H2))P(H2)=— —+——=—=0.244.
43 2 43 1 &6
3agaua 3.Mmeem cxemy bepHymm (cxeMy HE3aBUCHMBIX MCIBITaHU) ¢ mapamerpamu N = 3000, p =
0,24,9=1-p =0,76. Tak kak n = 3000 1OCTaTOYHO BEIHMKO, OyJEeM UCIOIbH30BATH MPHUOITHKESHHYIO
(dopmyny: uHTErpanbHyto Teopemy Jlamnaca:

P (k.k,) = (IJ{MJ—(D( h-np ], rae k=2, k, =3000, ® — dyHkuma Nlannaca (3Hauenun

,/npq Jnpq _

bepytca u3 Tabamy).

MNoacrasnaem:

}=¢(97.5)—®(—30)=

3000—3000-0,24 2-3000-0.24
133000(2.3000)=<1>[ 000—3000 ]_cb{ 3000-0

\3000-0,24-0.76 \/3000-0.24-0.76
=®(97.5)+ P(30)=0.5+0.5=1.

3anaua 4.Haiinem KOHCTaHTY A U3 YCIIOBHSI, YTO CyMMa BCEX BEPOSTHOCTEN JOJKHA PAaBHSITHCS
eMHULIE:

1/30 + 2/30 + 3/30 + A/30 +1/30 = (7 + A)/30 = 1, otkyna A = 23 u noryyaeM 3aKOH pacnpenenacHust X
X 1 2 3 4 5
Pi 1/30 2130 3/30 23/30 1/30

Haiinem maTemMaTHIeCKOE OXKUIAHUE U TUCIICPCUIO CITyYallHON BEMTWYUHBL X.

.?\/IX=inpi=l-1 30+2-2/30+3-3/30+4-23/30+5-1/30=111/30=37/10=3.7

DX=Z.x-§p,.—(MX)3=1-1 30+4-2/30+9-3/30+16-23/30+25-1/30-3.7 =
=429/30-3.7>=0.61.
5.3. Bonpocsl k 3a4ery mo pasaeay «MareMaTHKa»

1. TlomsTme MHOXecTBa. DJIeMEHTHI MHOXKecTBa. [TycToe MHOXKecTBO. [logMHOKECTBA.
2. UYwucnosbie MHOKeCTBA. CBSI3b MEKTY YACIOBBIMH MHOXKECTBAMH.
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.
23.

24.
25.
26.

27.
28.
29.
30.

3L

32.
33.
34.
35.
36.
37.
38.

39.

40.

OCHOBHBIE CTIOCOOBI 3aJaHHUS MHOKECTB. Y HUBEPCAJIbHOE MHOKECTBO.

Omnepanyu Hax MHOKecTBaMu. OCHOBHBIE CBOMCTBA OTICpAITHii.

Kombunaropuka, 3anaun komOuHaTopuku. [IpaBuiao cyMMBl U IPOU3BECHUSI.

OcHoBHBIE KOMOMHATOPHBIE (OPMYIIBI [Tl coeanHeHnH. [IpuMeHeHre KOMOMHATOPUKY TPH BHIYHCICHUH
BEPOSITHOCTEH.

[ToHsiTHE CTOXAaCTMYECKOTO OMBITa U ciydaiiHoro coOwiTus. Knaccudukanus coobituid. [Tonnas rpymnna
cobpITHii. 300paxkenne coOpIThil. Oreparui Haa COOBITHIIMHE.

Knaccnueckoe onpenenenue BeposSTHOCTH CIIydaiiHOTO coObITHsI. CBOICTBA BEPOSITHOCTH.

OTHocHTENbHAs YacTOTa CIIy4alHOTO COOBITHA U ee cBoWcTBa. CTaTucTHYeCcKas BEPOSITHOCTE.
I'eomeTpuueckue BeposTHOCTH. [IprMepsr.

Teopema cIOXKEHHUS BEPOSATHOCTEH HECOBMECTHBIX COOBITHH, €€ CIICICTBHUS.

HezaBucumebie coObiTus. Teopema yMHOKEHHUSI BEPOATHOCTEH HE3aBHCUMBIX COOBITHH, €€ CIE/ICTBUSI.
3aBHCUMBIE COOBITHA. YCIOBHAS BEPOSITHOCTH. TeopeMa YMHOKEHUS BEPOATHOCTEH 3aBUCUMBIX COOBITHIA.
Teopema cioxeHUsI BEPOSTHOCTEI COBMECTHBIX COOBITHI U €€ CIIEICTBUSI.

®opMyiia OJIHOM BepOATHOCTU. BeposTHocTy runores. @opmyinsl balieca.

[loBTopHBIe He3aBUCHMEIe HcTbITanusl. Cxema beprymnn u popmyna bepraymmm. @opmyna [lyaccona.
[Ipocreiimmuii moTok coObITHI. JIoKambHasT 1 HHTETpalibHAs TeopeMbl Jlammiaca.

IlonsATHe cny4ailHOW BeIWYUHBL. BHIbl caydalHBIX BeIWYUH. [[UCKpeTHBIE Ciay4yaliHble BEIMYMHBI
(ICB).3akoHn pacnpenenenus 1CB.

bunoMuHanpHOE M MyacCOHOBCKOE pactupesenenus sepostHocteit JICB.

Omneparuu Han JJCB. UncnoBeie XapaKTepUCTUKH CIIyYailHBIX BennyuH. MaTtematudeckoe oxumganue [[CB,
€ro BEPOSITHOCTHBIN CMBICH U €TO CBOMCTBA.

Hucniepcus u cpennee kBaapatudyeckoe oTkinoHeHue JJCB u ux coiictBa. CBsI3b YHCIOBBIX XapaKTEPUCTUK
cpenmHero apuMeTHIecKoro B3aHMHO-HE3aBHCHMBIX W OJIMHAKOBO pacupeneneHHbX JICB ¢ uucmoBeiMu
XapaKTEePUCTUKAMU KaXXI0H U3 HUX.

HopmupoBannoe u HopMasibHOE pactipenenenus BepositHocteit HCB.

BepostHocTs nonananus HopmanbHoi HCB B 3anaHHblil nHTEpBan. BeluncieHue BepoOsiTHOCTH
33IaHHOTCOOTKJIOHEHUSI HOPMAJbHOW CIIy4ailHOM BETUYUHBI.

[IpaBumno Tpex curm.

MaremaTrueckasi CTaTUCTUKA, €€ MPEAMET, METOABI U 3aJ1a4uu.

OcCHOBHEBIE KaTeTOpHU CTAaTUCTUKH. CraTtucThyeckoe H36H}OI[CHI/IC, €T0 opraHusanusd U STaIlbl.
I'pynnupoBka.Bujsl rpynnupoBokK.

@opMBl, BUIBI U CITOCOOBI CTATUCTUYECKOTO HAOIFOICHUSI.

Cratuctudeckre TaOIUIIBI U IPaBUIIA WX TIOCTpOeHHA. M3MepeHus 1 ImKabl.

I'enepanbHast v BEIOOpPOYHAsI COBOKYITHOCTH. Buapl BeIOOpok. CriocoObI oTOOpA.

Bapuammonnsnii  psn. Craructudeckoe — pacrpeneieHne  BBHIOOpPKH.  OCHOBHBIE
XapaKTepUCTUKUBAPUAIIIOHHOTO PsiIa.

CriocoObl 3armncy 3HAYSHHH HCCIIeAyeMOoro npu3Haka. Mx ocHOBHBIE xapakTepucTuku. ['paduueckue
M300paKeHUsST PACIIPEICIICHHUS CITy4aliHOW BEJIMUNHBI.

Bribopounas ¢yskims pacnpenenenus. CBA3b SMIUPUIESCKON U TEOPETHUECKONW PYHKIMIA pactpeeTeHH .
CTraTUCTHYECKHE BETUYNHEI U UX ITOKA3aTEIIH. AGCOHIOTHBIG N OTHOCHUTCIIbHBIC BECIIMYNHBI. I/IHHGKCLI.
I'enepanbHast u BeIOOpOUHas cpeanue. OIeHKa reHepaibHON CpeIHEH 110 BHIOOPOUYHON CpEHEH.
I'enepanbHas 1 BEIOOpOYHAS JUCTIEPCHH U CPETHUE KBaJpaTHIeCKHe OTKIOHEHUS (C.K.0.).

OueHka reHepanbHoil aucnepcuu. OUeHKa reHepaIbHoOro C.K.O.

OCHOBHBIE U JONOJHUTENbHBIE XapPaKTEPUCTUKU BAPUALIMIOHHOTO PAJA.

MHTepBanpHble OLIEHKH TapaMETPOB PACIIPEIEIECHU, MX TOYHOCTh M HaJIe)KHOCTh. JloBEpUTEIbHBIE
HHTEPBAJIBL.

HOBepI/ITeHBHBIe HUHTEPBAJIbl JIA OLCHKH MAaTEMAaTUYCCKOI'0 OXHJIAaHUA HOPMAJIbHO PpaclpeaciIi€CHHOTO
npu3HaKa X Npu M3BECTHOM M HEM3BECTHOM C.K.0. || (X).

JoBeputenbHble HMHTEpBaNBI ISl OIEHKH C.K.0. HOPMaJbHOTO pacmpeneneHus. lcmonp3oBanne
JOBCPUTCIIBHBIX HWHTCPBAJIOB IIPHU OLCHKE HWCTUHHOI'O 3HAYCHUA I/I3Mep$IeMOI71 BCJIMYUHBI U IIPpU OLCHKE
TOYHOCTH U3MEPEHUIA.

54. TunoBoe HHANBHUAYAJIBHOE TECTOBOE 3aJaHMe 110 pa3feny «Duznka»

1) B uém u3mepsieTcst yriioBoe YCKOPEHHE

A. m/c?
B. pan/c
C. pan/c?
D. m/c



2) MomHoOCTh HU3MepseTcs B BaTTax, a BaTT — 3TO:
A. xr'm
B. kr-m2/c3
C. xr'm-c2
D. kr-m2/c
3) [Ipu kakux yciIoBHAX MOXKET Ae(hOPMUPOBATHCS AOCOIIOTHO TBEPAOE TENIO?
A. ipu 1eiicTBUM BHELIHUX CHUJI
B. npu nelicTBUM BHYTPEHHUX CHUII
C. HM IpH KaKHUX yCIOBUSX
D. npu neiicTBUM BHEITHHUX CHJI U BHYTPEHHHUX
4) Tlo tperbemy 3 3aKoHy HpIOTOHA BEKTOpHasi CyMMa BCEX BHYTPEHHHUX CHJI B JIFOOOW MEXaHHUYECKOI
cucTeMe paBHa
A. Bcerma >0
B. Bcerna<0
C. paBHa HyIIO
D. noctosinHa
5) BHelHme cuitbl — 3T0
A. cHITBI B3aUMOJICHCTBHUS BHYTPH CHCTEMBI MEXTy €€ MaTepHaIbHBIMU TOYKAMHU
B. cuibl ¢ KOTOpBIME Tena AEUCTBYIOT Ha JAHHYIO CUCTEMY
C. cuiibl KOTOpbIE HE U3MEHSIOT COCTOSIHUE CUCTEMBbI
D. cuiibl B3auMo1eHiCTBHS MOJIEKYIT
6) B kakoM M3 OTBETOB BCE BETMUYHMHBI SBISIOTCS BEKTOPHBIMH:
A. MOMEHT KOJIMUYECTBA ABIKEHHSI, YCKOPEHUE, UMITYJIhC, pad0Ta, MOMEHT HHEPIINH;
B. ckopocTh, HaNPSHKEHHOCTH TOJIsI, YCKOPEHHE, HMITYJIEC, MOMEHT UMITYJIbCA;
C. cuna, macca, 3apsiJi, IMITYJIbC, CKOPOCTb;
D. MOMEHT cuJIbl, MOMEHT MHEPIIHNH, TIEpEMEIIICHHE, BPEMSI, CKOPOCTb.
7) Cucrema oTcuera:
A. cucrema KOOpAMHAT, CBA3aHHAs C TEJIOM OTCUETa;
B. cuctema xoopauHar, cBsi3aHHAs C TEJIOM OTCUETa M OTCUMTHIBAIOIIMMHU BpEMs YacaMH;
C. COBOKYMHOCTbH MOJBMXHBIX OTHOCHTEJIBHO JIPYT JApyra Tejl, 0 OTHOIIEHUIO K KOTOPhIM
paccMaTpuBaeTcs ABMKEHUE, U, OTCUUTHIBAIOIINE BPEMS, Yachl;
D. coBOKYIMHOCTh HENOJABM)KHBIX OTHOCHUTENIBHO APYT Apyra Tel, MO OTHOUIEHUIO K KOTOPBIM
paccMaTpuBaeTCs ABHKEHUE.
8) AnuHa IBMKYIIETOCS CTEPIKHSI, PACIIONIOKEHHOTO B HAIIPABJICHUH JBHKCHUS. . .
A. MEHbIIIE JUTHHBI TOKOSIIIETOCS
B. paBHa nanuHe nokosierocs

C. Oonblue JIUHBI IIOKOSIIETOC



55. TunoBo# BONpoOC TeCTa K 3a4eTy N0 pasaeny «Pusuka»
1) B uém u3mepsieTcs yriioBasi CKOPOCTh

A. pan/c

B. m/c

C. m/c?

D. pan/c?



