MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MunucrepcTBo odpa3zoBanus KpacHosipckoro kpas
Ynpasienusi o0pazoBaHusi aiMuHucTpannu HuskHenHramckoro paiiona

MBOY «PCII Nel um. I'epost Coerckoro Coro3a B.IL. JlanteBa»

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
PyxoBoautens HIMO 3amMecTuTenb qupekropa  JupekTtop

no YBP

[[Tamanckas M.IL. lNonnenxo T.H.

[Iporokon Nel ot 27 aBrycra Borsaopckas M.B, 11puKa3 Ne98 or 28 aBrycra
2025T. [Ipotokomn Nel ot 28 aBrycra 2025T.

2025.

PABOYAS ITPOIT'PAMMA

(ID 7413609)

yueOHoro npeamera «BeposiTHOCTD M CTATUCTHKA. YTJIYyOJICHHBIN YPOBEHb)

s ooyuarormmmxest 10-11 kmaccoB

n. Huxxnssa [Moiima, 2025 roa



MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP M CTaTHCTHUKA» YTIyOJEHHOTO YPOBHS
ABJIIETCSl TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayO0aEHHOTO YPOBHS HAa YPOBHE CpeIHEro 001ero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHa3HayeH Uit (GOpPMUPOBAHUS y OOYUAIOIIUXCS CTATUCTUUECKON KYJIbTYpHI U
IIOHUMAaHHUS POJIM TEOPUU BEPOATHOCTEH KAaK MATEMAaTUYECKOIO MHCTPYMEHTA IS
U3YYEHUS! CIy4YalHBIX COOBITUM, BEIMYMH M mpolieccoB. [Ipu u3ydeHunm Kypca
o0OoramarwTcsi MNpPEJCTaBlIeHUs OO0Yy4YalolUXCcs O METOJaX  HCCICIOBAHMS
W3MEHYMBOTO MHpA, pPa3BUBACTCAd MOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copmepxanue ydeOHOro Kypca HampaBiI€HO Ha 3aKpeIUICHHE 3HAaHUH,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMH Ha BaXHBIX NPHUMEpPAX, CIOKETbI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0yyaronmxcs 10JKHO c(hOPMUPOBATHCS MPEJCTABICHUE O
Haubosee yrnoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONMCaHUS  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYUH,
NOTPENIHOCTE B pa3iUWYHbIE POJiIa U3MEPEHHUSX, MIUTEIBHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcsS 0a30il JI1 OCBOSHUS BEPOSATHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIEHHUAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICUXOJOTHYECKUX, THOCKOIBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT almapar
aHayn3a OONbIIMX JaHHBIX. lleHTpanbHYI0 uYacTh y4eOHOro Kypca 3aHUMAaeT
OOCYyXXJIeHHE 3aKOHa OOJBIIMX YHuCel — (PYHIAMEHTAJIbHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMaTU3aIHIO.

B cooTBeTcTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HAa YrayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIC
coaepkaTenbHble JMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBIN KypC BKJIIOYEHBI JIEMEHTHI TEOPHUH
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuajga JJaHHOrO0 y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYpCOB.

Conpepxxanne nuHUU «CiydailHble COOBITHS M BEPOSTHOCTH»  CIIY>KUT
OCHOBOM 151 (DOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/iesIeHUH BEpPOSTHOCTEH
MEXKY 3HAUCHUSMU CIIy4YarHbIX BEJIMUYMH. BaKHYI0 4acTh B 3TOU COAEpKATEIbHOU
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolIMXCS Ha OMNHCAaHUM U
U3Y4YEHUU CITyYalHBIX SBJICHUN C IOMOILBIO HEMPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEAECICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJMYMHAMHU U OINKHCAHHE OTON CBSI3M C TOMOIIBIO
kKod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJiep KaHus pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3YUCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé€ oaumH 2JIEeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYTAIONINX B €IUHUILY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHUEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymHMX aOUTYpPHEHTOB, MOCTYNAOIIUX Ha y4eOHbIE
CHELMAJIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HAayKaMM, IICUXOJIOTHMEN U
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yIiIyOJ€HHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kmacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).

COJAEPKXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBsa3ubiii Tpad, myTH B rpade: mukibl U 1nenu. CteneHs (BaJICHTHOCTH)
BepuinHbL. ['padsl Ha uiockocTu. JlepeBbs.

Ciy4aitHble SKCIIEPUMEHTHI (OTIBITHI) U CTy4aiiHble COOBITHS. DJIEMEHTapHbIC
coObITHsl (MCX0/bI). BeposaTHOCTh ciydailHOTO coObITHS. biu3ocTh 4acToThl H
BeposiTHOCTH ~ coObituii.  Cily4aiiHble  OMBITRI € PAaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIIOIOKHbBIC
coObITHs. Jluarpammer Ditnepa. Dopmyiia CJI0KEHUS BEPOSATHOCTEH.

VYciloBHasg BEPOSITHOCTb. Y MHOXEHHE BEpPOSATHOCTEH. JlepeBO CiaydarlHOro
skcniepumenTa. Gopmyiia noHou BeposatHocTH. Dopmyna balieca. HeszaBucumbie
COOBITHS.



buHapHbIi cily4aiiHblid ONBIT (MCOBITAHKE), YCIIEX U Heyaada. HezaBucumele
ucnbiTanus. CepHsi He3aBUCUMBIX MCIBITaHUI 110 mepBoro ycnexa. [lepecranoBku
u (axtopuan. Yucno coueranmii. Tpeyrompuuk Ilackams. dopmyna OuHOMA
Hprorona.

Cepusi He3aBUCHMBIX ucnbiTaHuM beprymiu. CnydaiiHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaiiHas  BenuuuHa. PacrmpeneneHue — BeposTHocTed.  Jlmarpamma
pacnpenenenus. Onepanuu HaJ CIy4YalHbIMU BEIMYMHAMU. buHapHas ciyyaliHas
BennunHA. [Ipumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAJILHOE.

CoBMeCTHOE pacrpeesieHue JBYX CIydalHbIX BenuunH. HeszaBucumeblie
CIIy4YallHble BEJIMYMHBL.MATEMAaTHYECKOE OKHUAAHUE CIIYYaWHOW BEIWYHHBI
(pactipeaenenust). Ilpumepbl  NpUMEHEHHS]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(ctpaxoBaHue, JoTepes). MaremaTHueckoe OXHIaHWE OWHAPHOWU CIIy4yalHOM
BEJIMYMHBI. MareMaTH4eckoe  OXHIAHUE CYMMBl  CIyYalHBIX  BEJIMYMH.
MaremaTtnueckoe OKHUJaHUE r€OMETPUYECKOTO 151 OMHOMHAIIEHOTO
pacnpeneneHun.

Jucnepcuss ¥ CTaHAZApPTHOE  OTKJIIOHEHUE  CIIyYalHOW  BEJIMYMHBI
(pactipeaenenust). Jucriepcusi OMHApHON CIy4yallHON BeMYMHBL. MaTemMaTH4eCcKoe
OXXMJAHUE TIPOU3BEICHUA U JHUCHEPCHUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M cTaHAApTHOE  OTKJIOHEHWE  OMHOMHUAJIBLHOTO
pactipenenenusa. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.

11 KJIACC

HepasenctBo YeOwiméBa. Teopema Uebniméra. Teopema bepuymnu. 3akon
Oonpmmx  uucen.  BpiOopouHbli  MeTO[ — uccienoBaHuil.  BeiOopouHble
XapakTepuCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS 1O BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpocTEHIIMX TUIOTE3 C MOMOUIBIO U3YUEHHBIX pacipeieIeHui.

HenpepsiBHble ciy4aliHble BeauduHbl. [Ipumepsl. DyHKOMS TIIOTHOCTH
BEPOSITHOCTH paclpeesieHusl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauun, NIPUBOASIINE K ITOKA3aTEIbHOMY PACHpEIeIeHUI0. 3a1au, MPUBOISIINE K
HOPMAJIbBHOMY  paclpe/esICHHUIO. OyHKIMSA MJIOTHOCTH BEPOSITHOCTU
MOKAa3aTeJIbHOTO pacipeaesieHus, PyHKIUS MITOTHOCTA BEPOSATHOCTH HOPMAJIBHOTO
pacnpeneneHus. @yHKIUSA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PaCIpEACIICHHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajgauu,
npuBoAsIIKE K pacnpenenenuto [lyaccona.

KoBapuanusa 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEeHHOM
koppensitud.  CoBMeCTHble  HAOMIOAEHUS JBYX BENWYMH. BbIOOpOUYHBIN



koddurmeHT xoppemsuu. Paznuyne MexIy JMHEWHOW CBS3BI0 W MPUYMHHO-
CJIECTBEHHOU CBA3bI0. JIMHEHasA perpeccusi, METOI HAMMEHBIIINX KBAIPATOB.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJYBJEHHBIIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH,
NpoIEAYp TPaKIAHCKOrO 0OIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXKTAHCKON HUIEHTUYHOCTU, YBOKECHHS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTHX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX LIEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyKI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKOro BOCHUTAHHUS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, peryisipHas (GU3UYEeCKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:



TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOUs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIH BBHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCcKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUHU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMaHHE BIIMSIHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II100ATIBHOTO XapaKTepa YKOJIOTUYECKUX MPo0sieM, OprUeHTAIUs
Ha TPUMEHEHUE MaTEMATHUYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpYXarliel Cpeabl, IJTAaHUPOBAHUE IIOCTYNKOB M OIIEHKH HMX BO3MOKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd KakK c(]epbl 4YeIoBEUeCKOW MesATEeNbHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYHIECTBIISAITh MPOEKTHYID U HCCIEIOBATEIbCKYIO JESTEIbHOCTh
WHJUBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUH MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWSI 711 0000IIECHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTh U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHU, YMO3AKJIOUCHUH 110 aHAJIOTUH;



MIPOBOJIUTH CAMOCTOSITENHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKICHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh CMoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEILCHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4éToM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyupoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apIryMEHTHPOBATH
CBOIO TTO3UIIAIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIEHO CIJITAHUPOBAHHBINA IKCIICPUMEHT, UCCIICIOBAHHEC
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI MO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMIpPOIlecCa, a TakKKe BBIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH JAeUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJISI pEIICHUS 3a]1auH;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPUPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHbopMaIun 1o CaMOCTOSTEIILHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMmyHMKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMy.TII/IpOBaTB CY)KJIGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I n
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHUHSA IIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATb HOJ'Iy‘-ICHHI;Iﬁ pGSYJ'IBTaT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKTAaEMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAICIICHHBIC Ha IIOHUCK
peﬂleHI/IH, COITOCTABJIAITH CBOH CY)K)ICHI/ISI C Cy)K)ICHI/ISIMI/I ,Z[pyrI/IX y‘IaCTHI/IKOB



nuanora, oOHapy>KMBaTh Pa3jIM4Me€ W CXOJICTBO IMO3UIMA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIJIACHS, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIETOBaHUSI,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1ay
MPE3EHTAllUU U OCOOEHHOCTEHN ay TUTOPHUHU.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe AeicTBUSA

Camoopranusanus:

COCTABJISITH ILJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JE€Th HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKcuM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJIS MpoIecca M pe3ysbTaTa pEHIeHUs
MaTeMaTUYECKOM 3a4auu;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBSICHATh IPHUUMHBI
JOCTUKEHUS] WM HEAOCTUKEHUSI pPe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBmecTHasl 1eATEJIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mpu peleHuH Y4eOHbIX 3aJad, NOPUHUMATh LEJdb COBMECTHOM
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX HaTh TMPOIECC W pe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (popMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B Tpade, Ienb, IUKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
IKCIIEPUMEHTA,;



CBOOOJHO OMEpPUPOBATh MOHATHSAMH: CIyYalHBIM SKCIEPUMEHT (OIBIT),
Clly4aifHO€ COOBITHE, dJIEMEHTAPHOE CIyYailHOE COOBITHE (DIIEMEHTAPHBIN MCXO.)
CIIy4allHOTO  OTbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU;

HaXOAUTh U (POPMYIMPOBATH COOBITUSA: MEPECEUEHUE, OOBEINHEHUE JTAHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JJAHHOMY, HCIOJb30BaTh AHATPAMMBI
Oiinepa, KOOPIAMHATHYIO MPSIMYIO Ul PELISHUsS 3a/ay, MOJIb30BaThes (HOpMyIIoi
CJIO’KEHHS BEPOSITHOCTEN JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITHIA;

OIEpUPOBaTh  IOHATUSAMH: YCIOBHass  BEpPOSITHOCTb,  YMHOYKEHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JIEPEBO CIIyYaHOTO SKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4ailHOTrO OmbITa, HKCIOJb30BaTh (POPMYIYy IOJTHOW BEPOATHOCTH, (HOpPMYITy
baiieca npu pelieHun 3a1ad, ONnpeaessTh He3aBUCUMOCTh COOBITHI MO popmyie U
10 OpraHU3alUU CIy4aHOTO HKCIIEPUMEHTA;

NPUMEHATh M3yYECHHbIE KOMOWHATOPHBbIE (OPMYJBI JJIsl TEPEUUCICHHUS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOTO OIIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIAy4yaillHBIA  ONBIT
(ucmibITaHKE), ycnex W HeyJada, He3aBUCUMBIC MCIIBITAHUS, CEPUsl WCIIBITAHUH,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUHM HCIBITAHUN 1O IEPBOrO ycnexa, B
CEepUM UCTBITAaHUN bepHyJUIM, B OMbITE, CBSI3aHHOM CO CIy4YallHbIM BbIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBATh MOHATUAMU: Cly4yailHas BEJIMYMHA, pacIpeleieHHe
BEpPOATHOCTEW, JauarpaMMa pacrmpelerieHus, OuHapHas ciyd4ailHas BeJIU4YMHA,
reoMeTpuyecKoe, ONHOMUAIILHOE paclpeesICHHE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO paclpeiesieHusl IBYyX CIIy4alHbIX
BEJIMYMH JUIS BBIACIICHUSA PACHPEACIICHUS KaKIOM BEIUYUHBI, OIPEIACICHUs
HE3aBUCUMOCTH  CIIyYalHBIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOT0 OKUJAHUS CIyYallHOW BEJIMUMHBI (pacipeneiaeHus), IPUMEHSITh
CBOMCTBA MAaTEMAaTHYECKOrO0 OKHMJAHWS TIIPU PEUIEHWH 33734, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeaesieHuil;
CBOOOIHO OIEpPUpPOBaTh MOHATUSMHU: JAHUCIEPCHs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pactipeiesieHusi) TPU PELLIEHWU 3aJlay, BBIYUCIATH JUCHEPCHI0 M CTaHAApTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PacCIpeIeICHUN.

K koniy 11 kiacca oGyyaronuiicss Hay4uTcs:

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKUA T€HEPAIbHOM COBOKYMHOCTH JI@HHBIX 1O  BBIOOPOYHBIM



xapaktepucTukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI M TIPOBEPSITH MPOCTEHUIIINE
CTaTUCTUYECKHUE THITOTE3bI, TIOJIB3YSICh H3yUYCHHBIMHU PACTIPEICICHUSIMU;
NPUBOAUTh  TPUMEPHI  3a7ad, MNPUBOAAIMIMX K  ITOKa3aTeIIbHOMY
pacmpeneneHnto, 3a7ad, MPUBOASIIMX K HOPMaJbHOMY pacHpeesICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpeneneHus, PyHKIUS MIIOTHOCTHA BEPOSTHOCTH HOPMAJILHOTO pacIpeIesieHus,
GyHKIHS TUIOTHOCTH W CBOWCTBA HOPMAJIBHOTO PACIPEICIICHHUS ;OPEALCIISTh
KO3 ULIMEHT JIMHEHHON KOPPEIISIIUU, BHIOOPOYHBIN KO PUITMEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KosmuecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIE (LM (POBbHIE)
Kontpoabubie IIpakTHuecku
n/ NnporpamMmsl Bcero o0pa3oBaTe/bHbIE pecypchl
u padoThI e padoThI
1 DteMenTE Teopuu rpados 3 https://ptlab.mccme.ru/system/files/private
PHILTP /10_modul_1pdf
5 CiryualiHble ONBITHL, CITy4aliHbIE 3 https://ptlab.mccme.ru/system/files/private
COOBITHS U BEPOSTHOCTH COOBITHIA /10_modul_2.pdf
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. CIIOKEHUE U YMHOXKEHUE 5 https://ptlab.mccme.ru/system/files/private
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb. /10_modul_3.pdf
He3zaBucumeble coObITHS
4 DIeMEHTH KOMOMHATOPUKHI 4 1 https://ptlab.mccme.ru/vertical
Cepuu 1ocien0BaTeabHbIX UCTIBITAHUH. https://ptlab.mccme.ru/system/files/private
5 Hcneitanus bepnymm. CioyvyaitHsiit 5 /10_modul_7_sluchaynye_velichiny_i_ras
BBIOOD U3 KOHEUHOU COBOKYITHOCTU predeleniya_prodolzhenie.pdf
5 Covaaiibie BelariE 1 DACPeLelCHI 14 2 https://ptlab.mccme.ru/system/files/private
Y pactipea /10_modul_4.pdf
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[MPOTPAMME



https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
3aKoH OOJBIINX YHCET
DJIEMEHTHI MAaTEMAaTUYECKON CTATUCTUKH
HenpepriBHbIe clTydaliHble BETUYHHBI
(pactipeenieHus ), oKa3aTeIbHOE U 4
HOPMAaJIbHOE pacrpeeieHust
Pacnpenenenue Ilyaccona
CBsi3b MEXy CIIy4allHBIMH BEJTMYMHAMH
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0
IMOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC
Ne KoumnuecTBo yacos Jara DJIeKTpPOHHbIe HHu(poBbIE
n/ Tema ypoka KouTpoabn IpakTuuecku o0pa3oBaTtejibHbIE
Bceero U3YYeHUs
I ble padoThI e padoThI pecypcnl
I'pad, cBs3HBIM rpad, npencraBieHne 1 http://vuz.exponenta.ru/PDF/t
3aJla4y¥ ¢ TOMOIIIbIO Tpada eogr.html
https://ptlab.mccme.ru/syste
CreneHb (BaJICHTHOCTb) BEPILIUHBI. ) .
1 m/files/private/10_modul_1.p
[Tyt B rpade. Llenu u uuKIIbI of



http://vuz.exponenta.ru/PDF/teogr.html
http://vuz.exponenta.ru/PDF/teogr.html
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf

I'padsl Ha mnockocTu. JlepeBo
CITy4allHOTO 3KCIIEpUMEHTa

CrnyualiHble SKCIIEPUMEHTHI (OIIBITHI)
U CJIy4aliHbIE COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXObI)

BeposiTHOCTB cityualiHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU
COOBITHSIMH

BeposiTHOCTD CiTy4aitHOro COOBITHSL.
BepositHOCTH COOBITHIA B OIIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHA

Ilepeceuenue, o0beIMHEHNE
MHOYECTB U COOBITHIA,
MPOTUBOIOJIOKHBIE COOBITHS.
dopMya CII0KEHUS BEPOSITHOCTEN
YcnoBHas BEPOATHOCTb. Y MHOXKEHUE
BeposiTHOCTEN. DOpMmyIia yCIIOBHOU
BEPOSITHOCTH

http://www.toehelp.ru/theory/
ter ver/

https://ptlab.mccme.ru/syste
m/files/private/10 modul 1.p
df

VYcioBHAsA BEPOSATHOCTb. Y MHOXKEHUE
BeposiTHOCTEN. DOpMmyIia yCIIOBHON
BEPOATHOCTH

10

11

dopmyIia MOJTHON BEPOATHOCTH

®opwmyia baiieca. HezaBucumeie
COOBITUSA

12

Komb6unaropHoe npaBuio
yMHOXkeHus. [lepectanoBku n

http://www.toehelp.ru/theory/
ter ver/



http://www.toehelp.ru/theory/ter_ver/
http://www.toehelp.ru/theory/ter_ver/
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
http://www.toehelp.ru/theory/ter_ver/
http://www.toehelp.ru/theory/ter_ver/

bakTopuan

13

14

Yucno coueranuii. TpeyroiabHUK
[Tackains

®dopmyna bunoma HeroToHa

15

Kontponsnast padora Nel: "I'padpsl,
BEPOSITHOCTH, MHOXECTBA,
KOMOMHaTopuKa"

16

bunapHblii c1y4alHbII ONBIT
(ucnbITaHue), ycrex U Heynaya.
HezaBucumsble ucnbitanus. Cepus
HE3aBUCHUMBbIX UCIIBITAHUN 10
IIEPBOTO ycrexa

http://www.toehelp.ru/theory/
ter ver/

17

18

Cepust HE3aBUCUMBIX UCIIBITAHUHN 10
MEePBOTO ycrexa

Cepust HE3aBUCUMBIX UCIIBITAHUM
bepnymm

19

20

21

22

CrnyualiHblii BBIOOpP U3 KOHEUHOU
COBOKYITHOCTHU

[IpakTuueckas pabota c
WCIIOJIb30BAHNEM JICKTPOHHBIX
Ta0IUIL

Cryyvaiinast BeTM4MHA.
Pacrnipenenenue BepoSTHOCTEM.
Juarpamma pacripeiesieHus

Omneparuu HaJ CITy9aitHBIMA
BenuuuHamu. [Tpumepst
pacnpenenenuii. bunapnas
cilyyaiiHasi BeTUYMHa

http://www.toehelp.ru/theory/
ter ver/

http://apollyon1986.narod.ru/
docs/TViMS/NP/lekziitv/LE
KZIYAG6.HTM



http://www.toehelp.ru/theory/ter_ver/
http://www.toehelp.ru/theory/ter_ver/
http://www.toehelp.ru/theory/ter_ver/
http://www.toehelp.ru/theory/ter_ver/
http://apollyon1986.narod.ru/docs/TViMS/NP/lekziitv/LEKZIYA6.HTM
http://apollyon1986.narod.ru/docs/TViMS/NP/lekziitv/LEKZIYA6.HTM
http://apollyon1986.narod.ru/docs/TViMS/NP/lekziitv/LEKZIYA6.HTM

23

['eomerpuueckoe pacmpeaesieHue.
bunomuanbHOe pacnpenenenue

24

MaremMatnueckoe 0KHIaHHe
ciryyaitHoil BennunHbl. COBMECTHOE
pacrpeneseHue IByX CIIy4alHbIX
BEJINYUH

25

HeszaBucumeble ciydailHble BETUYUHBI.

CBolCTBa MAaTEMaTHYECKOTO
OXHOaHus. MaTeMaTH4IeCKoe
OKuJaHue OMHapHOU ciryyaiiHOM
BCIIMYUHBI

http://www.toehelp.ru/theory/
ter ver/

26

27

Marematnueckoe 0KHUIaHHue
reoMCTPHUICCKOIo 1 6I/IHOMI/IEUII>HOFO
pacrpeeneHui

Jlucnepcus U cTaHAApTHOE
OTKJIOHEHHE

28

JHucnepcust OuHapHOU Ciy4aiiHON
BennM4KHbI. CBOMCTBA JUCTIEPCUU

29

30

31

MaremaTdeckoe 0KHIaHue
MPOU3BEICHUS U AUCTIEPCUS CYMMBI
HE3aBUCUMBIX CITyYalHBIX BEJIMYHH

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

I[I/ICHepCI/IH " CTaHAApPTHOC
OTKJIOHCHHEC I'COMECTPUUICCKOTO
pacnpeaciicHus. . HpaKTI/I‘-IeCKaSI

http://www.toehelp.ru/theory/
ter ver/

http://apollyon1986.narod.ru/
docs/TViMS/NP/lekziitv/LE
KZIYAG6.HTM



http://www.toehelp.ru/theory/ter_ver/
http://www.toehelp.ru/theory/ter_ver/
http://www.toehelp.ru/theory/ter_ver/
http://www.toehelp.ru/theory/ter_ver/
http://apollyon1986.narod.ru/docs/TViMS/NP/lekziitv/LEKZIYA6.HTM
http://apollyon1986.narod.ru/docs/TViMS/NP/lekziitv/LEKZIYA6.HTM
http://apollyon1986.narod.ru/docs/TViMS/NP/lekziitv/LEKZIYA6.HTM

paboTa ¢ UCIoJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUI]

32

33

34

KonrtponbHas pabora No2:
"Ucnpitanusa bepunymu. Ciydalinble 1
BEJIMYMHBI U pacnpezeneHus"”
O06o01eHne 1 cucTeMaTu3alus
3HAHUU

[TpomexxyTouHas arTecTanus B
(hopme KOHTPOIBLHOM pabOThI

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34

11 KJIACC

Ne
n/n

Tema ypoka

KoJsnuyecTBo yacoB

KouTpoJbHbie
Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yuyeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasencto Yeobrimena. Teopema
Yeobrnimena. Teopema bepuysm. 3akon
OOJBIINX YHCeT

Hepasencto Yeobrimena. Teopema
Yeorrmena. Teopema beprysum. 3akoH
OOJIBIITNX YHUCEIT

Hepasenctso Yeobbimena. Teopema
Yeorrmesa. Teopema bepnyrum. 3akoH
00JBIINX YHCEeT

Br160pouHBIif METOT UCCIIEIOBAHUIA




ITpakTiueckas paboTa ¢ UCHOIb30BAaHUEM
3JIEKTPOHHBIX TaOJIUI]

I'enepanbHast COBOKYIMHOCTb U ClTydaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepucTukamu. OIeHKa CpeaHero U
JMCTIEPCUU T€HEPATbHOI COBOKYITHOCTH C
HIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTHK

['enepanbHasi COBOKYIHOCTb U CIy4aiiHast
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLleHKa CPeTHEro U
JUCIIEPCUU TeHEPAIbHON COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX XaPaKTEPUCTUK

10

OueHrBaHUE BEPOSITHOCTEH COOBITHI 11O
BBIOOpKE

CraTucTrdeckas THIIOTE3a. HpOBepKa
HpOCTCfIH.IPIX TUIIOTE3 C IOMOIIBI0 CBOMCTRB
HN3YUYCHHBIX pacnpeneneHHI?I

CratucTrdeckas TUIIOTE3a. HpOBepKa
HpOCTCfIH.IPIX TUIIOTE3 C IOMOIIBI0 CBOMCTB
HN3YYCHHBIX pacnpeneneHHI?I

11

[IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM
AJIIEKTPOHHBIX TaOJHUIL

12

13

[TpruMepbl HempepBIBHBIX CIyYalHbIX
BennurH. OyHKINS I0THOCTH
BEPOSATHOCTH

PaBroMepHOEe pacnipenenenue. [Tpumepsl
3aJa4, MPUBOJAIINX K MIOKA3aTEILHOMY U K
HOPMaJIbHOMY pacIpeeIeHUAM




(DYHKI_II/HI IJIOTHOCTH BCPOATHOCTH

14 MOKAa3aTeIbHOIO paclpeaeacHus

15 @yHKIUS TNIOTHOCTH BEPOSITHOCTH
HOPMAaJILHOT'O PACIpeeTICHHS
[TocnenoBaTenbHOCTH OJJUHOYHBIX

16 HE3aBUCUMBIX coObITHi. [Ipumep 3anaun,
npuBosLIeH k pactpenenenuto [lyaccona

17 [TpakTrueckas paboTa ¢ UCIOJIb30BaAHUEM
AIEKTPOHHBIX TaOJIHII

18 KoBapuanus nByx Ciiy4alHbIX BEJIMYUH.
KoadduumenT xoppensunn

19 CoBMecTHBIC HAOIOICHUS ABYX BEJIMYUH

20 Br16opounsiii koappuimueHT Koppensum

21 Paznnune mex 1y JIMHEWHOMN CBS3bIO U
IIPUYMHHO-CJIEACTBEHHOM CBA3BIO

22 Jluneilinas perpeccus

93 [IpakTrueckast paboTa ¢ HCIIOIL30BaHHEM
AJIIEKTPOHHBIX TaOJHUIL
[IpencraBieHne 1aHHBIX ¢ TOMOIIBIO

24 TaOJIMIl ¥ TUarpaMM, ONKcaTeNIbHAs
CTaTHCTUKA

o5 OMNBITHI ¢ PAaBHOBO3MOXHBIMU
DIIEMEHTAPHBIMU COOBITUSIMU

26 Borunicnenue BeposiTHOCTEN COOBITUH C
npuMeHeHueM (Gopmy
Brruncnenue BeposaTHOCTEH COOBITHI C

27 IpUMEHEHHEM TpapHUUeCKUX METOI0B:

KOOpPJIHMHATHAs psAMasi, 1€pEBO,




nuarpamma Jitiepa

28 Ciy4aifHbIe BETMYUHBI M pacIpeIe/ICHUs 1

29 MaremaTrueckoe 0KHJAaHuE CIy4anHON 1
BEJTMYUHBI

30 MaremaTnueckoe 0KUAaHuE CIy4anHON 1
BEITUYMHBI

31 KoHntponbHas padora: "BeposTHOCTh 1 1
craTucTuka"
Borunicnenue BeposiTHOCTEN COOBITUI C

32 npuMeHeHueM (HopMyIl U rpadudecKux 1
METO/IOB
Borunicnenue BeposiTHOCTEN COOBITUI C

33 npuMeHeHneM GOpMyIT U TpapuuecKux 1
METO/I0B
CrnyualiHbple BETUUUHBI U paclpeesieHusl.

34 MareMaTnueckoe 0XKMIaHUE CITy4aiHON 1
BEITUYUHBI

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepPsAeMoOro .
o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpeIHero o01ero 00pasoBanus
pe3yabTara
6 Teopus BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh MOHIATUSIMU: CIYYalHBINA SKCIIEPUMEHT (OMBIT) U CIlydallHOE
coObITHE, >IEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOMA) CIIy4aiHOTO
6.3 ONbITa; HAXOJWThb BEPOSATHOCTH B OIBITaAX C PaBHOBO3MOKHBIMHU
CIIy9aifHBIMU COOBITUSIMH, HAXOUTh M CPAaBHUBATh BEPOSITHOCTH COOBITUH B
M3YYEHHBIX CIy4alHbIX KCIIEPUMEHTAX
Haxogute u QopmynupoBaTh COOBITHSA: IEpeceueHUue H OO0bEeIUHEHUE
6.4 JMaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS AMarpaMMaMu Diiiepa U GOpPMYIIOH CIIOKEHHS BEpOSITHOCTEH
IIPU PELICHNH 3a/1a4
OnepupoBaTh MOHATHSIMH: YCIOBHAS BEPOSITHOCTh, HE3aBHUCUMBIE COOBITHS;
6.5 HaxOJUTb BEPOSITHOCTU C ITOMOLIBIO ITPABWJIA YMHOXKEHUS, C IOMOILIBIO
JlepeBa CIIy4alHOr0 OIbITa
6.6 [IpumMeHaTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUN 3a/1a4
OnepupoBaTh MOHATHSMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, YCIIeX M HeyJada; HaXOJUTh BEPOSITHOCTH COOBITUM B CEpUU
' HE3aBHCUMBIX MCIBITAHWN 1O NEPBOr0 ycrnexa, HaXOAWTh BEPOATHOCTH
coOBITHI B cepuH UctibiTaHui bepHyum
6.8 OnepupoBaTh  MOHATUSIMU:  Cily4ailHas  BEJIMYMHA, paclpeesieHue
' BEpPOSITHOCTEM, TMarpaMma pacrpeaesIeHus
11 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHUI CITy4ailHOM BEJTMYNHBITIO
' pacIpeeIeHNUIO UK C TIOMOLIBIO AUArpamMm
5.2 OnepupoBaTb MOHATHEM MAaT€MATHYECKOTO  OXUJAHUSA, MPUBOJIUTH




IIPUMEPBI TOT'0, KAK IMPUMEHSIETCS MAaTEMaTU4YECKOE O0XKUAAHUE CIydalHON
BEJIMYMHBI, HAXOOUThb MaTE€MaTH4YEeCKOE OXUJAHUE IO  JTaHHOMY
pacnpeneneHuIo

5.3
5.4

Hmets npeacTaBieHue 0 3aKOHE OOJIBIIMX YUCET

NmeTts MMPEACTABICHUE O HOpMaJIbHOM paclpCaCICHUN



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

IIpoBepsieMblii 3JIeMeHT copepKAHUA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBieHue TaHHBIX C MOMOIIBIO Tabuul U auarpamMM. CpeaHee apudmMeTndeckoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHblIee 3HAaYeHUs, pa3Max, IMCIEPCUs U CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyualiHbple SKCIIEpUMEHTHI (OTIBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciyyaiiHOro coObITHSA. BIM30CTh YacTOThIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHIT B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepanuu  HajJ COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, TMPOTHBOMOIOXKHBIC
' coObItus. uarpammsl Diinepa. opmya caoKeHus: BEposSsTHOCTEN
6.4 VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHME  BEpOATHOCTEH.  JlepeBO  Cily4ailHOro
' skcriepuMenTa. @opmyra mojHOM BeposTHOCTU. HezaBucumeblie cOOBITHS
6.5 Kombunaropnoe mnpaBuno ymHoxkeHusa. IlepecranoBku u dakropuan. Yucio
' couetanuii. Tpeyronapauk Ilackans. ®opmyna 6unoma HeroTona
bunapubpiii ciayualiHbIii OmbBIT (MCHBITAaHME), ycmex U Heyaada. HesaBucumbie
6.6 ucnbiTanusl. Cepusi HE3aBUCUMBIX HUCIBITaHUM A0 TnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymim
6.7 CnyuvaitHast BenmuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacrmpenenieHus.
' [Ipumeps! pactipeiesieHnii, B TOM YHCII€ TEOMETPUUECKOEeH OMHOMUATBHOE
11 KUIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKH CIIyYaWHBIX BEIMYMH: MAaT€MaTUYECKOE OXKUJaHUe,
JUCIIEPCHS U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpUMEHEHHsT MaTeMaTHYECKOTO
51 OXXHMJaHUs, B TOM YHCJIE B 3aJadyaX M3 MOBCEIHEBHOM XW3HU. MaremaThueckoe
' OXKHMJIaHWE OWMHAPHOW CITy4ailHOW BeNWYWHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIyYalHBIX BEIMYMH. MaTeMaTHUYECKOE OKUJIAHUE U TUCTIEPCUSI TEOMETPUYECKOTO 1
OMHOMHUAIBHOTO pacIpeieIeHH
59 3akoH OONBIIMX YHCEN M €ro poiib B Hayke, MpHUpojae U olmiecTBe. BriOOpOUHBIi
' METO/1 HCClIeJOBaHU M
5.3 IIpuMepsl  HENpPEpBIBHBIX — CllydaHbIX BeauduH. lloHsatne o0  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o
HOPMAJIbHOM pacIpeieleHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHETI'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, TeopeMma, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELUICHUH 33]a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINUCAHMs PeATbHBIX MPOLECCOB U SBJICHUN M NMPU PELICHUU 337ay, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSITUSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKA3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C pa3IMYHbIMU MO3WMIMOHHBIMH CUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPDOKEHHN CO CTEeNEeHsSMH W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHpPOBaTH  MOHSATHSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nmporpeccust, TreoOMCTPHUICCKasA




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, onpenenurenb  MaTpULbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHe oInepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHbBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBbl, YMEHHUE OIEpPUPOBATH
MOHATUSMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPAaBEHCTBA U CUCTEMBl C IIOMOLIBIO pPa3IUYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C [apaMeTpoM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICIT TNPOU3BOJHOM, IepBooOpasHas, ONpeaeTEHHbIN
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMMA,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydILIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCIE COLHAIBHO-D)KOHOMHUYECKUX M

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JWHEHHas (QYHKUWS, KBaIpaTU4Has (QyHKIUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
GyHKUMH,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  (YHKIHUH,
UCIOJb30BaTh Tpa(UKK U1 U3y4EHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
HCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JJIs pelIeHHs] ypaBHEHMIH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOJAOOHOCTh pe3yJbTaTOB; YMEHHE MOJIEIUPOBATH
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHIATUSAMU: CpeJHee apu(pMeTHdyecKoe, MeIuaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIlyl0 CBOWCTBA peaIbHBIX IMPOLECCOB M SBJIECHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeHBaHUS U TUHEHHOUN perpeccuu

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OMNBIT W CIIy4ailHOe

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyJIBI CIIOKCHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMyIy IOITHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydaliHOW  BEJNWYMHBI, (QYHKIMHA  pPacCOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN A pelIeHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH TPHUMEPHl TPOSIBICHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKICHUS UL PEHICHUS 3a/1a4; OIECHUBATH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YroJI, TPEXTPaHHBIM yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMU; YMEHHE HCHOJb30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJENIA C TOMOILIBID TE€OMETPUYECKUX MOHATHM M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIenuneaa, MNUPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEeHUe
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpEEICHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B IMPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE QUTYPBI; YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKTYpe; MCIIOJIB30BaTh T€OMETPUUYECKIE OTHOIICHHS TIPU
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHE BBIUYUCIATH TCOMETPHYECKHUE BEITUYUHBI
(mHa, yroiy, MIOMmAgs, O0BEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYyca, LHWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp

12
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YOI MEKIY
BCKTOpaMH; YMCHUC HCIIOJb30BaTh BeKTOpHBIﬁ u KOOp)II/IHaTHBII\/'I METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHWI; YMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaibHOH cTemneHu. JlelcTBUs ¢ apupMeTHIECKIMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BBIYMCICHUS, IPaBUla OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS

2.5 Lenblie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaenTeh MaTPUIIBI
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl U MHUHUMYMBl GyHKIuH. HauOonpliee W HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CreneHHass GyHKIMS C HaTypalbHBIM M IIeJBIM MoOKa3zareneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccuu. @opmyria CI0XKHBIX MPOIIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKUIUA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. Haxoxxnenne HanOONbIIero 1 HaUMEHBIEro 3HaueHus (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIEHUS
7.5 Koopaunaatsl 1 BEKTOPHI
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

OcHoBHbIE KOMOMHATOPHBIE (HOPMYIIbI. DIEKTPOHHBIE TaHHBIE
http://www.nsu.ru/mmf/tvims/chernova/tv/lec/node3.html
-Buxunenus. Teopus BEpOITHOCTH. DJIEKTPOHHBIE JaHHBIE
http://ru.wikipedia.org/wiki/

- Pemenue 3agau. Teopust BEpOATHOCTH. DIIEKTPOHHBIE TAHHBIE
http://www.toehelp.ru/theory/ter_ver/

-DJIEeMEHTBI TEOPHUU BEPOSTHOCTEN. DJIEKTPOHHBIC JTAHHBIE
http://www.toehelp.ru/theory/ter_ver/

- Bukunenus. Matemarnueckasi CTaTUCTUKA. DIIEKTPOHHBIC TaHHBIC
http://ru.wikipedia.org/wiki/

-Marematuueckas craructuka. http://kl10sch55.narod.ru/kl/stat.htm



- Bukunienus . Teopust rpadoB. DIEKTPOHHBIC TAaHHBIC
http://ru.wikipedia.org/wiki/

-Teopus rpadoB. DaeKTpOHHBIC JaHHBIEC.
http://vuz.exponenta.ru/PDF/teogr.html

-I[I/ICerTHBIe CJIy‘—IElﬁHBIC BCJIIMYHUHEI. BJICKTpOHHBIe JAHHBIC.
http://pgsksaa07.narod.ru/examples_diskr_vel.htm

-CﬂyqaﬁHaﬂ BCJINYHHA. I[I/ICerTHaH cnyqaﬁHa;I BEJINYHHA. 3J'IGKTpOHHI>Ie

JTAHHEIE.

http://apollyon1986.narod.ru/docs/TViMS/NP/lekziitv/LEKZIYAG6.HTM



