MUHUCTEPCTBO IPOCBEIEHUS POCCHIICKOI OENEPAIINA

MAOY "CII Ne30 r. JIunenxa"

PykoBogurtens MO YUUTEIEH YTBEPXJIEH
MaTeMaTHKH, HTHPOPMATUKH U .

Hupexrop
CCTECTBEHHQHAYYHOI'O [IUKJIa

.
KoBtonrok C.A.
®pososa E.B |

ITpoTokon Nel Ipukas Ne 401

Or «l 20257
oT «28» aBrycra 2025 r. T «1» CeHTHOpA I

PABOYASI ITPOIPAMMA
(ID 8290773)

yueOHoro npeamera «BeposiTHOCTB M cTaTHCTHKA. Yriy6/1eHHbIH YPOBeHb

At o0yyarommxcest 10-11 kiaccos

JIunenk, 2025




MNOACHUTEJIBHASA 3AIIMCKA

VYuebnbliii Kypc «BeposTHOCTB U cTaTUCTUKAY YIITYOIEHHOTO YPOBHS SIBISIETCSA
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriyOJ€HHOTo
YPOBHSI Ha YPOBHE CpeAHETO 0011ero 00pa3oBaHus. YUeOHbIN Kypc MpeIHa3HAUYCH
s GOPMHUPOBAHUSA Y OOYYAIOMIMXCSA CTaTUCTUYECKOW KYJIbTYpPhl M MOHUMAHHUS
pOJIM TEOPUHU BEPOSITHOCTEM KaK MAaTEMaTHYECKOTO MHCTPYMEHTa I U3yYCHHUs
CIIy4alHBIX COOBITUM, BEJTUYUH U MpolieccoB. [Ipu n3ydeHun Kypca o0oraiarTcs
MPEACTABICHUS] OOYYalOIUXCA O METOJaX MCCIENOBAaHUS W3MEHYMBOTO MHpA,
pa3BUBaeTCS TNOHMMaHWE 3HAYUMOCTH W OOIIHOCTH MaTEeMaTHYEeCKHX METOOB
NO3HAHHWS KaK HEOThEMJIEMOM YacTU COBPEMEHHOIO €CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS.

CopepkaHue y4yeOHOro Kypca HalpaBiI€HO Ha 3aKpelieHue 3HaHuM,
MOJIYYCHHBIX MPU U3yUYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHUs, U
Ha Pa3BUTHE MPEACTABICHUN O CIIy4ailHbIX BEJIIMYMHAX W B3aUMOCBA3AX MEXKIY
HUMHU Ha BaXKHBIX MPUMEpPaX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIErO
Mmupa. B pesynbrare y 00y4arommuxcs 10KHO CpOPMUPOBATHCS MPENICTABIICHUE O
HanOoJiee yoTpeOUTEIbHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJEIISAX, UCIOIb3yEMBbIX
JUISL OTIMCAHUS aHTPOIIOMETPHUUECKHX U IEMOTpapUUECKUX BETUUNH, TOTPEIIHOCTEN
B Pa3IMYHBIC POJA U3MEPEHUSX, NITUTEILHOCTH 0€30TKa3HON pabOThl TEXHUUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI 1 TIPOLIECCOB B O0IIECTBE. Y UeOHBIN
Kypc sBisieTcsi 0a30il i OCBOEGHMSI BEPOSATHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOJAMMBIX CIEIHUATNCTaM HE TOJIbKO MHKEHEPHBIX CIEUAIbHOCTEH, HO TaKKe
COLIMATIBHBIX U MICUXOJIOTMYECKUX, TOCKOJIBKY COBPEMEHHBIE O0IIIECTBEHHbIE HAYKU
B 3HAYUTENIbHOM Mepe UCHOJb3YIOT anmapaT aHaiu3a OOJbIIUX JaHHBIX.
[leHTpanbHYI0 4YacTh y4e€OHOTO Kypca 3aHMMaeT OOCYXKJIEHHE 3aKOHA OOJIBIINX
yucen — (PYHIAMEHTaJbHOTO 3aKOHAa MPUPOAbI, MMEIOLIEr0 MaTEeMaTUYECKYIO
dbopmanuzaruio.

B cooTBeTcTBUM € yKa3aHHBIMH LEIAMU B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP M CTaTUCTUKAa» Ha YrIyOJNEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
cozepxaresbHble TUHUU: «CiydaiiHble COOBITUS U BEpOATHOCTH» U «CilydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIUX YHCEID».

[ToMMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKIIIOUEHBI 3JEMEHTHI TEOPUU
rpagoB M TEOpUHM MHOXKECTB, HEOOXOAUMBIC JJIsi TMOJHOLEHHOTO OCBOCHHUSA
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYPCOB.

Copeprxanue muHuM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KHT OCHOBOM
s (GOPMHUPOBAHUS TPEJICTABICHUNA O PpacHpelieIeHUH BEPOSTHOCTEH MEXIY
3HAQYECHUSAMHU CIIyYalHBIX BEJIMYMH. BaXkHyI0 4acTh B 3TOM COAEPKATEIbHON JTMHUN
3aHUMAEeT HW3YYEHUE TIEeOMETPUYECKOr0 W OWMHOMHUAIBHOTO paclpelesieHud u



3HAKOMCTBO C MX HENPEPBIBHBIMHM aHAJOTaMH — MOKAa3aTEeJIbHBIM U HOPMaJbHBIM
pacnpeneneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMUA  CIyYallHBIMM BEJIWYMHAMU U
pacnpeneNeHnus MY, aKIEHTUPYIOT BHUMaHUE OOY4YalOIIMXCSl HA ONHUCAHUHU MU
U3YYEHUHU CIy4yalHBIX SBJICHUH C MOMOILBIO HENpephIBHBIX (yHKIUI. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKA3aTeIbHOMY U HOPMAJIBbHOMY PACHPEAEICHUSIM.

B yuebHOM Kypce mpemycMaTpuBaeTcss O3HAKOMUTEIbHOE HM3YUYEHHE CBS3H
MEXIy CIydyallHbIMH BEJIMYMHAMU M ONMCAHHUE OJTOM CBSI3U C ITOMOIIBIO
Kod(ppuIMEHTa KOppENsLMU M €ro BbIOOPOYHOIO aHajora. OTHU DJIEMEHTHI
COJIep’KaHus pa3BUBAIOT TeMY «JluarpaMmbl pacCEUBaHUSD), U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHusl, U BO MHOTOM OITUPAIOTCS HA CBEICHUS U3 KypCOB
alreOpbl U TEOMETPUHU.

Emé oamH osneMeHT  coaepXkKaHMs, KOTOpBIM  IpeiaraeTcss  Ha
O03HAKOMHUTEJILHOM YPOBHE — IIOCJIEJIOBATEIbHOCTh CIy4YalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOMINX B €AUHUIYY BpeMeHH. O3HaKOMJICHHE C paclpeeIeHueM
BEPOATHOCTEM KOJMYECTBAa TAaKUX COOBITUH HOCHUT DPa3BUBAIOLIUN XapakTep U
ABIJIACTCS AKTYaJIbHBIM JUJISI OyaylIuX aOUTypHEHTOB, MOCTYHAIOMIMX Ha y4eOHbIE
CHEIMAJIbHOCTH, CBS3aHHBIE C OOLIECTBEHHbIMH HayKaMH, IICUXOJOTHEN ¢
YIPaBICHUEM.

Ha u3yuenue yueOHoro kypca «BepoaTHOCTb U CTaTUCTUKa» Ha YIIIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HefieNi0).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

I'pad, cBa3ubIi rpad, mytu B rpade: uukibl U uenu. CreneHp (BaJeHTHOCTh)
BepinHbL. ['padsl Ha miockocTH. JlepeBbsi.

CnyualiHble SKCIIEpUMEHTHI (OTBITHI) U Cy4YalHble COOBITUS. DJIEMEHTAPHBIE
coObITust (Mcxonbl). BeposTHOCTH CitydallHOTO COOBITHA. BAM30CTH YacToTHl U
BEPOATHOCTH COObITHI. CityyaliHbI€ OTIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepatuu HaJ COOBITUSIMU: MepecedeHue, 00bEeJMHEHUE, TPOTUBOIIOIO0KHBIE
coowiTus. JInarpammel Ditnepa. opmyna cioKeHHs] BEPOSTHOCTEN.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo ciaydaiiHOro
skcniepumenTa. Gopmyna nosHou BeposatHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIii ciiydaiiHbIil onBIT (MCIIBITAHUE), YCIEX W Heyaauda. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUNA 10 MepBOro ycrnexa. [lepecraHoBku
u (axtopuan. Yucno couertanmii. Tpeyrompnuk Ilackans. dopmyna OuHOMA
Herorona.

Cepust He3aBUCUMBIX HcTibITaHui bepayiu. CiaydaiiHbli BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. Onepanuu Haja CllydailHbIMUA BeMYMHaMu. buHapHas ciayvaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

CoBMeECTHOE pacHpenesieHUe JBYX CiydalHbIX BeluuyuH. HeszaBucumbie
CIIydallHble BEIMYMHBL.MATEMATUYECKOE OXKHUAAHUE CIIyYalWHOW BEJIIMYHUHBI
(pactipenenenusi). Ilpumepsl  OpUMEHEHUST  MATEMATHYECKOTO  OKUJAHUS
(cTpaxoBaHue, Jjorepes). MaremaTudyeckoe OXXUIaHHEe OHHAPHOM CIIydailHON
BEJIMYMHBL. MaTeMaTndyeckoe OKHIAHHE CYMMbl  CIyYallHbIX  BEJIMYHH.
MatemaTuyeckoe OKuJaHue TeOMETPUUECKOro 1 OMHOMUAIBHOTO PaCIpeiesICHUN.

Jlucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIIyYallHOM  BEJIMYHUHBI
(pactipenenenust). Jlucniepcust OuHApHON CydallHOW BeMUYMHBI. MaTeMaTtndeckoe
0’KMJaHUE MPOU3BEICHUS U JUCIIEPCUS CYMMBbI HE3aBUCUMBIX CITyYaHBIX BEJINYHUH.
Jucnepcusi ¥ CTaHAAPTHOE OTKJIOHEHHE OWHOMMAJIBLHOIO pacIpeesieHuUs.
Jucnepcust U cTaHAAPTHOE OTKIIOHEHUE T€OMETPUUECKOTO PaCIIPEACIICHUSI.

11 KJIACC

HepaBenctBo YeobbiméBa. Teopema UebOniméra. Teopema bepuymim. 3akoH
Oonpimiux  uyuced.  BwiOopounslii  Merox  uccneaoBaHui.  Bribopounbie



xapakTepucTuku. OneHNBaHUE BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 € MOMOIIBIO U3YYEHHBIX PACIPEIEICHNAN.

HenpepeiBable ciydaiinble BenuuuHbl. [Ipumeppl. DyHKIMA IIIOTHOCTH
BEPOSITHOCTH pacCIpeicyicHHsl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIILHOMY PACIPEAEICHUIO. 3a1a4H, IPUBOASIINE K
HOPMaJIbHOMY  PAacCIpPEACIICHUIO. OyHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeIbHOTO pacnpeesienus, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacupenenenus. PyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PaCIIpEIeIICHUS.

ITocnenoBaTenbHOCTh  OJAMHOYHBIX ~ HE3aBUCUMBIX  COOBITHH.  3anauw,
IPUBOSIINE K pactpeneneHuro [lyaccona.

KoBapuammst nByx caydaiiaeix BenunuuH. Kosdduuument nuHeiHON
koppemsiiiu.  CoBMeCTHble  HAOMIOJAEHWS JABYX  BEJIMYMH. BBIOOpOUYHBIN
K03 puuueHT Koppensiuuu. Pasznuuue Mexay JIMHEWMHON CBSI3bI0 U IPUUYMHHO-
CJICICTBEHHOM CBsI3b10. JInHelHas perpeccus, MeTO HAMMEHBIINX KBaJPaTOB.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YTJIYBJEHHBIIA YPOBEHD) HA
YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIIECTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHUSI PA3NHYHBIX CTPYKTYp, SIBICHHUH, TIPOIETYP
rpakJgaHckoro  ofOmiectBa  (BBIOOpPBI,  OMNPOCBI M JPYroe), yMEHHE
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
IPOILJIOMY M HACTOSILIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO IMOBEJECHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKECHUN HAYKU U JEATETbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELUICHH, pacCyKIeHUI, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JIMuHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (370pOBOEC THUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUH U
OTIIbIXa, peryispHas (GU3NYEeCKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03JJ0OPOBUTEIBHOM IEATENbHOCTBIO;

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHUI0 HAa MPOTSIKEHHH BCEW KU3HU, TOTOBHOCTH K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI pemieHus 3amad B o0yactu
OKpYXaloUIed Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs pa3BUTHUSL LIMBUWIW3ALMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKW U MaTEMAaTHYECKOMN
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISTH IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornueckue geiicTBUA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPH3HAKK MaTEMaTHYECKUX
O0OBEKTOB, TOHATUH, OTHOIICHUA MEXIYy TOHATHSIMH, (POPMYIHPOBATH
oTpe/ieTICHUs] TIOHSTHM, YCTAaHABIMBATH CYIIECTBCHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJi1 0000IICHUS U CPAaBHEHUS, KPUTEPUU MTPOBOJIUMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U MNPeoOpPa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IMTPOTUBOPEYUMIL;

JeJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUIM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIE€HUS U BBIBOJIbL;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HAanOO0JIee MOIXOAAIINN C YIETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, SIBJICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, HCCIENOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh eUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PATUYHBIX BUIOB U (HOpM
IpEeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKy;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPaMOTHO BBIpakKaTh CBOKO TOYKY 3PECHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOCKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATH CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYAJTLHON
paboThl mTpU pemeHuH YYeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOM
JeSATEIbHOCTH, IJAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aUMOJECHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

CBOOOJHO OMEPUPOBATh MOHIATUSMU: Tpad, MIOCKH rpad, CBA3HBIN TIpad,
nyTh B Tpade, Ienb, LUKI, JEPEBO, CTENCHb BEPIIMHBI, JIEPEBO CIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: CIYYalHBIM OSKCIEPUMEHT (OTBIT),
CIy4aiiHOE COOBITHE, PJIEMEHTApHOE CllydaliHOe COOBITHE (JIEMEHTAPHBIN HUCXO.)
CIIy4aifHOTO  ONbITA, HAXOAWTHh BEPOSATHOCTH COOBITH B  OMBITAX C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMYyIUPOBATH COOBITHSA: MepeceueHne, 00beUHEHNE JaHHBIX
coOBITHH, COOBITHE, MPOTHBOMOJIOKHOE [TaHHOMY, HCIIOJIb30BaTh IUArPAMMBbI
Diinepa, KOOPAWHATHYIO MPSAMYIO JUIsl PEIICHUs 3ajad, TMOJIb30BaThCS (opMyIoi
CJIOKCHHSI BEPOSITHOCTEH JIJIsl BEPOSTHOCTEH ABYX M TPEX CIIYYaHBIX COOBITHI;



ONEPUPOBATH IIOHATUSMMU: YCIOBHASI BEPOATHOCTD, YMHOKEHUE BEPOSITHOCTEM,
HE3aBUCHUMBIE COOBITHS, JEpEeBO  CIy4alHOTO OJKCIHEPUMEHTa, HaXOAWUTh
BEPOATHOCTH COOBITHI C MOMOIIBIO MpaBUiIa YMHOXKEHHUs, JEpeBa CIy4ailHOTrO
OIbITa, HCIIOJIb30BaTh (HOPMYIy IIOJHOW BeposTHOCTH, (popmyny baiieca npu
pelIeHnn 3ajad, ONpPENeNsITh HE3aBUCUMOCTb COOBITMM 1O ¢opMysie U IO
OpPraHMU3alNN CIIy4alHOI'O SKCIIEPUMEHTA,

OPUMEHATh W3y4YeHHbIE KOMOWHATOpPHBIE (QOPMYJbI JJs TMEPEUUCICHUS
DJIEMEHTOB MHOXKECTB, 3JIEMEHTApHBIX COOBITUH CIIy4allHOTO OIIBbITA, PEIICHHUS
3a/1a4 110 TEOPUU BEPOATHOCTEH;

CBOOOAHO ONEpUpPOBATh NOHATUAMU: OWHAPHBIA  CIy4yalWHBIA  OIBIT
(ucblTaHuE), yClleX M HeyJada, HE3aBUCHMbIC HWCIBITAHHS, CEpUs HCIIBITAaHUM,
HAXOAHUTb BEPOSITHOCTH COOBITHIA: B CEpUU UCTIBITAHUI 10 IEPBOTO yCII€Xa, B CEPUU
UCIIBITAaHUM bepHyIin, B ONbITE, CBA3aHHOM CO CIIy4allHBIM BBIOOPOM M3 KOHEUHOMU
COBOKYIIHOCTH;

CBOOOJHO OIEpUPOBAaTh MOHATHUSAMU: CIydaiiHas BEJIMYMHA, paclpeleseHue
BEPOATHOCTEH, JAuMarpaMMa pacrpeneieHusi, OWHapHas cioydyaiiHas BeJIWYHHA,
reoMeTpHuecKoe, OMHOMHAIILHOE paclpeiesieHue;

ONEpUPOBATh IOHATHIMHU: COBMECTHOE pACIpPENEICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpPENENICHUs JIBYX CIIydalHbIX
BEJIMYMH JUI BBIACIICHUS PACHOPEACIICHUS KaXKIOM BEIWYUHBI, OIPEACICHUS
HE3aBUCHMOCTH  CIy4YallHbIX  BEJIUYMH;CBOOOJHO  OMNEpUPOBATH  IOHATHEM
MaTEMaTHYECKOTO 0XKMJIaHUS CIIy4yallHOW BEJIMYUHBI (paclpeesieHns), IPUMEHSTh
CBOMCTBA MATEMATHYECKOTO OXWIAHUSA IIPpU PpEIIEHUU 3a/1ad, BBIYUCIATH
MaTEMaTHYECKOE OKUJaHEe OMHOMHAIBHOTO U FEOMETPUUECKOTO Pacpe/IeIICHUH;
CBOOOZHO OINEpPUPOBATh MOHATUAMHU: JTUCHEPCUs, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IIPUMEHATh CBOWCTBA JMCIEPCUU CIIYYaWHOW BEJIIMYHUHBI
(pactipeiesieHusi) MPU PEIICHUU 3a/1ay, BBIYUCIATH JUCIEPCHI0 U CTaHAApTHOE
OTKJIOHEHHE T€OMETPUUYECKOr0 U OMHOMHUAIBHOTO PacIpeiesICHU.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPAKTEPUCTUKU MO JAHHON BHIOOPKE U OLICHUBATH
XapaKTePUCTUKU TEHEPaJbHOM COBOKYMHOCTH JIaHHBIX IO BBIOOPOYHBIM
xapakTtepucTikaM. OLEHUBaTh BEPOSTHOCTU COOBITUH U IPOBEPSATH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BI, II0JIb3YsICh U3yYECHHBIMU PACIPEICICHUSIMH;

IPUBOIUTH  IPUMEPHI  3a4a4, IPUBOMAIIMX K  IIOKa3aTEIbHOMY
paclpeneneHuo, 3a1ad, OPUBOMAAIIMX K HOPMAJIBbHOMY PacCIHpEIEeIeHUIO.
OmnepupoBarh NOHATUAMM: (PYHKLHUS IUIOTHOCTH BEPOSTHOCTU IIOKA3aTEJIBHOTO
pacnpenenenus, pyHKIUs INIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO PACIIPENEICHMUS,
(YHKIUS IUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO PACIPEAEICHUS;ONPEAEIIATh
KO3 UIIUEHT JTUHEHHON KOPPEISLIH, BEIOOPOUHBINA KOAPHUIIUEHT KOPPEIALUU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI pecypesI
1 DneMeHTHI Teopuu rpados 3
) Crny4aiiHbI€ OTIBITHI, CITy4aifHbIE COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Onepanuu HaJy MHOKECTBAMH U
3 coObITusIMH. CII0KEHHE U YMHOKEHUE 5
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumblie coObITHS
4 DneMeHThl KOMOMHATOPUKU 4 1
Cepuu 1ocie10BaTeabHbIX UCTIBITAHUN.
5 Ucnbiranus bepuymnu. CiydaiiHplii BEIOOP 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyualiHble BETMUMHBI U paclpeeieHus 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

Ne i/

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3aK0H OOJIBIINX YHCET

2 DIIEMEHTHI MATEMATUYECKON CTATUCTUKHI

HenpepbiBHbIE ClTy4aliHbIE BETUUUHBI
(pacmipenenenus), mokazaTeabHOE U
HOPMAaJIbHOE PACIIpENEICHUS

Pacnpenenenue [lyaccona

CBs13b MeXy Clly4allHBIMM BETMYMHAMHU

O0001IeHre U cUCTEMATU3aLMs 3HAHUN

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

I'pad, cBs3HBIHN Tpad, npeacTaBICHUE
3a/1a4¥ ¢ MOMOIIbI0 Tpada

CreneHb (BAJICHTHOCTD) BEPIIHHBL.
[TyTs B rpade. Llenn u muxst

I'padsr Ha mockocTu. JlepeBo
CIIy4allHOT' O SKCIIEpUMEHTA

CiryqaifHbIe SKCTIEPUMEHTHI (OTIBITHI) U
CIIy4aifHbIE COOBITHUS. DIIEeMEHTAPHbBIE
COOBITHS (UCXOIBI)

BeposTHOCTB citydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMHU

BeposTHOCTB citydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMHU

[Tepeceuenue, 00beTUHEHNE MHOKECTB
Y COOBITHIA, IPOTUBOTIOIOKHEIC
coObITHs. DopMyIa CIIOKEeHUS
BEPOSATHOCTEM




VYcnoBHast BEpOSITHOCTh. Y MHOKEHUE

8 BeposATHOCTE. DopMyJsia yCIOBHOU
BEPOSATHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOYKEHHE

9 BeposATHOCTEW. DPopMysia yCIOBHON
BEPOSTHOCTH

10 dopmyia MOJHOMU BEPOSITHOCTH

1 ®opmyina baiieca. HezaBucumelie
coOBITHS

12 KomOunaTopHOE NpaBMiIo YMHOXKEHUSI.
[lepecTanoBku U pakTopuan

13 Yucno coueranuid. TpeyroabHUK
[Tackansa

14 ®opmyna 6bunoma HeroToHa
Kontponpnas padota Nel: "I'padpsr,

15 BEPOSATHOCTH, MHOKECTBA,
KOMOMHaTOpHKa"
bunapHbIii cydailHbIN ONBIT
(ucmpITaHmE), yCIeX U HEymaua.

16 He3aBucumsle ucnsitanus. Cepus
HE3aBUCHMBIX UCIIBITAHUH JI0 IEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUM 10
MEPBOro ycrexa

18 Cepust He3aBUCUMBIX UCTIBITAHUN
bepnynnu

19 Crnyvaiinelii BEIOOp U3 KOHEUHOMH

COBOKYITHOCTH




20

[IpakTuueckas pabora c
VICTIOJIb30BaHUEM JJIEKTPOHHBIX TAOJIHIY

21

Cnyuaiinas BennuuHa. Pactipenenenue
BeposATHOCTEN. Jnarpamma
pacnpeneneHus

22

Onepanuu HaJl CIy4ailHBIMU
BennunHamu. [Ipumepsl
pactpeneneHuil. bunapsas cirydaiiHas
BCIIMYHHA

23

['eomeTpuyeckoe pacrnpe/eseHue.
bunomuaneHOE pacnpeneneHue

24

Marematuueckoe 0XHIaHNE
ciy4daitHo# BennurHbl. COBMECTHOE
pacnpeneseHne AByX cilydailHbIX
BEJIMYUH

25

He3saBucumeple ciydaiiHble BETUYHHEI.
CBolicTBa MaTeMaTHYECKOTO
oXxuganusg. MarteMaTHueckoe
OKHMJIaHWE OWHAPHOM CITy9aifHOU
BEJIMYMHBI

26

Marematuueckoe 0XHIaHNE
TCOMECTPHUICCKOI'0O U 6I/IHOMI/IaJIBHOFO
pacnpeneneHui

27

Jucnepcus u craHiapTHOE
OTKJIOHCHHUE

28

Jucniepcust OMHApHOU CIydailHON
BeJIMYUHBL. CBOKCTBA AUCTIEPCUU




29

Marematuueckoe 0XHIaHNE
MPOU3BEICHUS U AUCTIEPCHS CYMMBI
HE3aBUCHUMBIX CITyYalHbIX BETUYHH

30

Jucnepcrss OMHOMHATIBLHOTO
pacnpenenenus. [Ipaktuueckas pabota
C MCIIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0JIUIL

31

Jucnepcus u craHiapTHOE
OTKJIOHEHHE TEOMETPHUIECKOTO
pacnpenenenus. . [Ipaktuueckas
paboTa ¢ UCIOJIb30BAHHEM
AJICKTPOHHBIX TAOJIUII

32

O0001IeHUE U CUCTEMATU3ALMS 3HAHUN

33

Kontponbnas pabora No2:
"Ucnwitanusa bepnymu. CinydaiiHbie
BEJIMYMHBI U pacnpeencHus"

34

O0001IeHHE U CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto YeOrimena. Teopema
Yeorpimesa. Teopema beprymm. 3akon
OOJIBIITUX YHCET

Hepasencto YeOrimena. Teopema
Yeopimesa. Teopema beprymm. 3akon
OOJIBIITUX YKCEeTT

HepagenctBo YeObimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
0O0JIBIINX YKCe

Br160pouHBIN METOJT MCCIIEIOBAHMIA

[TpakTrueckas padoTa ¢
WCTIOJIH30BaHUEM DJICKTPOHHBIX TaOJIUI]

I'enepanbHast COBOKYITHOCTD U
ciryyaitHast BbIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMHU XapPAKTEPUCTUKAMHU.
OlneHka cpeTHero U JUCIIePCHH
IeHEPATIbHON COBOKYITHOCTHU C ITOMOIIIBIO
BbIOOPOUYHBIX XapaKTEPUCTHK

I'enepanbHast COBOKYITHOCTD U
ciryJaitHasi BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTHKAMHU.
OlneHka cpeTHero U JUCTIePCHH




reHepalbHON COBOKYITHOCTHU C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTUK

OneHnBaHNE BEPOSTHOCTEN COOBITHH TIO
BEIOOpKE

Cratuctuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C TOMOIIBIO
CBOWCTB U3YUYEHHBIX paclpeeIeHu

10

Cratucruueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C TOMOIIBIO
CBOWCTB U3YUYEHHBIX paclpeeIeHul

11

[TpakTuyeckas pabora c
HCIIOJIb30BAHHUEM 3JICKTPOHHBIX Ta6JII/ILI

12

[Ipumepsl HEMPEPHIBHBIX CIYyYaTHBIX
BCJIIMYHH. (DYHKI_II/ISI IIJIOTHOCTH
BEpPOSITHOCTH

13

PaBHoMepHOe pactipenenenue. [Ipumepst
3aJ1a4, MPUBOJIALINX K MOKA3aTEIbHOMY U
K HOPMaJIbHOMY pacIpeieIeHUsIM

14

cDyHKI_];I/ISI IJIOTHOCTHU BCPOATHOCTHU
IMOKa3aTCJIbHOT'O pacpCaCICHUA

15

OYHKIUA ITIOTHOCTA BEPOSITHOCTH
HOPMAaJIbHOTO pacIpeaesieHHs

16

[TocnenoBarenbHOCTh OTMHOYHBIX
HE3aBUCHUMBIX coObITH. [IpumMep 3amaun,
MPUBOJISIIEN K PACIIPEICICHHUIO
Ilyaccona

17

[TpakTrueckas padoTa ¢
UCTIOJIH30BaHUEM DJICKTPOHHBIX Ta0JIUI]




KoBapuanus 1Byx ciay4yailHbIX BEJINYMH.

18 Koaddurment koppensuun

19 CoBMmecTHBIC HAOMIOIEHUS IBYX BETUYHUH

20 Br16opounsrii ko3 duriment
KOpPEJALI

71 Paznuune Mex1y TMHEHHOU CBA3BIO U
IIPUYUHHO-CIIEACTBEHHOH CBA3BIO

22 Jluneitnas perpeccus

3 [TpakTuyeckas pabora c
MCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIUIL
IIpencraBieHye JaHHBIX C TIOMOIIBIO

24 TaOJUI] ¥ AUArpaMM, ONHcaTeIbHas
CTaTUCTUKA

)5 OnbITHI ¢ pABHOBO3MOXHBIMHU
3JIEMEHTAPHBIMH COOBITUAMHU

%6 Brruncnenue BeposaTHOCTEH COOBITHH C
npuMeHeHueM Gopmyi
Brruuciienue BeposiTHOCTEH cOOBITHI C

7 PUMEHEHHEM TpapUUECKUX METOIOB!
KOOpJMHATHAs MpsiMasi, 1EPEBO,
auarpaMmma Ousepa

28 CrnyuaiiHble BEJIMUUHBI U paclpeeIcHUsS

29 MaremaTH4yecKoe OKUIAHUE CIy4YaHOI
BEJINYUHBI

30 MaremaTH4YeCcKO€E OKHUIAHUE CIYYAHON
BEJIMYHHBI

31 Kontponbnas padota: "BeposTHocTs 1

cTaTucTUKa"




32

Brruuciienue BeposiTHOCTEH cOOBITHI C
pUMEHEeHHEM (OopMYIT U TpaPUIECKUX
METOJIOB

33

Brruuciienue BeposiTHOCTEH cOOBITHI C
npUMeHeHHeM (GopMYIT U TpaprUeCcKuX
METOJI0B

34

CiyyaliHble BEJIMYMHBI
pacupeneneHus. MareMaTuueckoe
O’KHJIaHUE CIIy4alHOHN BEIUYMHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yiabrara
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6. OnepupoBaTh MOHATHSAMH: CcpeAHee apudMeTHueckoe, MeauaHa,
' HauOoJIbIlIee, HANMEHBIIIEe 3HAUCHUE, Pa3MaX MAaCCUBA YHCIIOBBIX JaHHBIX
OnepupoBaTh MOHATHAMH: CIIYYAHHBIA SKCTIEPUMEHT (OTBIT) U CIIyJaiiHOE
coOBITHE, dJIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM HCXO0J) CIYYailiHOTO
6.3 OMbITa; HAXOJUTb BEPOSTHOCTH B OINbITaX C PaBHOBO3MOXHBIMHU
CIIy4aifHBIMU COOBITUSIMU, HAXOUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YUYEHHBIX CIyYalHBIX 3KCIIEPUMEHTAX
Haxomute u (opmynupoBaTh COOBITHS: TIEpECEYCHHE W OOBEIMHEHHE
6.4 JNAHHBIX COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOE ITaHHOMY COOBITHIO;
' NOJb30BAThCA  AMarpamMmMaMu  Diijepa W (QOPMYNIOH  CIOXKEHHS
BEPOSITHOCTEH MpHU PEIICHUH 3aa4
OnepupoBaTb MNOHSTUSIMU: YCJIOBHAs BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITHSI; HAXOAUTH BEPOSITHOCTU C MOMONIbIO MPaBHJIAa YMHOXEHHS, C
MOMOIIBIO IepeBa CIIy4aiflHOTO OIbITa
6.6 [TpumeHsITH KOMOMHATOPHOE MPABWIIO YMHOKEHUS MIPH PEIICHUHN 33129
OnepupoBaTh MOHATUSAMU: UCIBITAHUE, HE3aBUCUMbIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, YCIIeX U HEeyAada; HaXOJUTh BEPOSTHOCTU COOBITUIN B CEpUU
' HE3aBUCUMBIX HUCHBITAHUM 7O MEPBOrO ycrexa, HaXOAUTh BEPOSTHOCTH
coOBITHI B cepun ucnibiTanuii bepuymnnu
6.8 OnepupoBaThb NOHATHUSIMU: CllydailHas BeJIMYMHA, pacIpeleeHue
' BEPOSITHOCTEM, TMarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yiabrara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTM  3HAUYEHUH  CIy4yallHOW  BEJIMYUHBIIIO

pacipeesIeHHIO UITH C MIOMOIIBIO JuarpaMmm




OnepupoBaThb TOHATHEM MATEMAaTUYECKOIO OXUIAHUS, MPUBOAUTDH
IPUMEPHI TOTO, KaK MPUMEHSAETCS MAaTEMaTUYeCKOe OKUJaHUe CIydaiHOM

32 BEJIMYMHBI, HAXOJUTh MAaTEeMaTHYeCKOe OXUAAHHE TI0 JaHHOMY
pacnpeeseHuIo

53 Nmets nipeacTaBieHne 0 3aK0He OOJBIINX YHCET

5.4 NmeTs ipeacTaBiieHre 0 HOPMAJIBHOM pacpeieiCHU!




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpenacraBnenne maHHBIX C TOMOIIBI0 Tabmuiy W amarpamMm. CpemHee
apudMeTHYECKOe, MeIrWaHa, HaAWOOJbIIEe W HAWMEHBIIEE 3HAYCHHS, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKIIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CrnydaifHple JKCIIEPUMEHTHI (OIBITBI) W CIIy4ailHbIE COOBITHSA. ODJIEMEHTApHBIE
coObITust  (McXobl). BeposTHOCTH CitydailHOTO COOBITHS. bBIM30CTh YacTOTHIM
BEPOSTHOCTH COOBITHIA. Cly4allHbIe OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTaPHBIMU
COOBITHSIMH. BeposITHOCTH COOBITHIA B OTIBITAXC PABHOBO3MOXXHBIMH JIEMEHTAPHBIMHU
COOBITUSMH

6.3

Onepauuu Hax COOBITUAMHU: TepecedeHHre, OObEeIUHEHUE, IPOTHUBOMNOIOKHBIE
coObrTus. Jlmarpammel Diinepa. @opmysa CI0XKEHUS BEPOSTHOCTEH

6.4

VYcimoBHas  BEPOSITHOCTb.  YMHOXEHHE BEpoOsATHOCTEW. JlepeBo  ciiydallHOrO
skcriepuMenTa. @opmyra moaHoH BeposTHOCTH. He3aBucuMblie COOBITHS

6.5

KomOunaropnoe mpaBuino ymHOXeHUs. llepecranoBku u (daxropuan. Ywucio
coueranuid. Tpeyronpauk [lackamns. @opmyna buaoma HeroToHa

6.6

bunapubplii cly4aifHBI OMBIT (KMCIBITAHWE), ycHeX W Heydada. HeszaBucumbie
ucnbiTanusa. Cepusi HE3aBUCUMBIX HCHOBITAaHUM 10 mnepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITaHUI bepHyimn

6.7

Crnyuaitnas BenuuuHa. PacnpeneneHue BepoaTHOCTeN. [narpamma pacnpenencHus.
[Tpumeps! pactipeieieHni, B TOM YHCIIe TeOMETPUIECKOSH OMHOMHUAIEHOE

11 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEIMYMH: MaTEMaTHYECKOE OKHIAHUE,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE. [IpuMepsl IpUMEHEHNsT MaTEMaTUYECKOTO
OKHMJIaHHs, B TOM YHUCJIE B 3aJadax U3 IOBCEIHEBHOM XU3HHU. MareMarnueckoe
OXKHUJlaHue OMHAPHOHM CIy4aiHOH BETMUYMHBL. MaTeMaTn4eckoe 0XKUIaHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTHuuecKoe 0KUAAHUE U JUCIIEPCUSI TEOMETPUYECKOTO
1 OMHOMHUAJIBHOTO paclpeieeHui

52

3aKkoH OOJIBLIMX YHCENl U €ro pojb B Hayke, mpupoae u oduiectBe. BriOopouHsbIii
METOJ UCCIIEOBaHUN




53

IIpuMepsl HENmpepbIBHBIX — CIydalHbIX BeduuuH. lloHsATME 0O IUIOTHOCTH
pacnpezeneHus. 3anady, IpUBOJAIIME K HOPMAaIbHOMY pacnpezenenuto. [lonstue
0 HOpPMaJIbHOM paclpeacIeHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Bnanenue meromamu 10Ka3aTeNbCTB, AITOPUTMAaMHU pEIICHUS 3a7ady;
yMeHHe (OpMYNIHpOBaTh W ONEPUPOBATh MOHATHAMHU: OIPEAEIICHUE,
aKCMOMa, TeopeMa, CIICJICTBHUE, CBOICTBO, MpHU3HAK, J0KAa3aTEIbCTBO,
paBHOCWJIBHBIE (OPMYITHMPOBKH; IPUMEHSITH UX; YMEHHE (hOpMYIHpOBaTh
00paTHOE W TMPOTHUBOMOJIOXKHOE YTBEpXKIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOIB30BaTh METOA MaTeMaTH4eCKOM WHAYKINY;
OPOBOIUTH JOKa3aTelbHbIE pPACCYXJCHUS TpPH pElICHHH 3ajad,
OLICHUBATh  JIOTHYECKYI0 MPABWJIBHOCTh  PACCYKICHHH; yMCHHE
OTIEpPUPOBATH MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, OMEpally Haj
MHO)XECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
ammapar il ONMCaHMs PeabHBIX MPOLIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM YHCIE€ W3 JAPYTHX YYeOHBIX IPEIMETOB; YMEHHE
OIIepUpOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3IuIHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMH: HATypalbHOE YHCIIO, IIeJI0€ YHCIIO,
CTEMCHb C LENbIM IOKa3aTelIeM, KOPeHb HaTypaIbHOM CTENEHH, CTEICHb
C palMOHAIBHBIM  [OKa3aTejleM, CTENeHb C  JICHCTBUTENbHBIM
HoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOU3BOJIFHOTO YHCIIA, OCTaTOK II0 MOXYJIIO, PAalMOHAIBHOE YHUCIIO,
UppallMOHATILHOE  YHUCIO0,  MHOXECTBA  HATypallbHBIX,  IIEJIBIX,
palMOHANBHBIX, JICHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKKU JIEIMMOCTH, HAUMEHBIIUI OOIIMI JeIuTeNh U HauMEHbIIee
ol1ee kpaTHOe, anroput™ EBKnna npu pemeHnn 3ajad; 3HaKOMCTBO €
pa3MYHBIMU  TO3UIMOHHBIMH  CHUCTEMaMH  CUHUCICHHS; yYMEHHE
BBITIOJIHATH BBIYHMCIICHHE 3HAYEHUH W MPeoOpa3oBaHMs BBIPAKCHHH CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAlMOHATIBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPHUPOBATH MNMOHATHUAMH: IIOCICAOBATCIBHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccus, 0eCKOHEUHO
yObIBaromass  reoMeTpudeckas  MpOrpeccus; yMEHHWEe  3aJaBaTh
MOCIIE0BATEIbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMCHHUC ONCPpUPOBATH MOHATUAMH: KOMIUICKCHOC 4YHCJIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apr'yMEHT KOMILJIEKCHOTO 4Hcia, hopma
3allUCHU KOMIIJICKCHBIX YHCCII (FGOMeTpI/I‘IeCKaH, TPUTOHOMCTPHUYCCKAA U
anreOpanyveckas); yMeTb MPOHU3BOAUTH apu(PMETHUYCCKUE IEHCTBUS C
KOMIIJICKCHBIMH qucjaaMu, IMPpUBOAUTH MMPpUMCPbL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHSAMU: MaTpuia 2x2 m 3x3,

OMpCACIIMTCIIb MAaTPHUILIbI, FGOMeTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHATUSMHU: pallMOHAIbHBIC, UppaIlMOHAIIbHBIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapudmuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUsST W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE OIEepUpPOBaTh
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHWH M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl C IMOMOINBIO PA3IMYHBIX MNPUEMOB; PENIATH
YPAaBHEHUs, HEPABEHCTBA MU CHCTEMBI C MapaMeTpoM; HPHUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs PEIICHUS MaTEeMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTell HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh IMOHATHSAMHU: (QYHKIHS, YETHOCTH (YHKIUH,
NEPUOTUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (DYHKIIMH, HAaUOOJbIIIee M HAMMEHBIIIEE 3HAUYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIINSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas ¥ BTOpas MpoU3BOAHAs (QYHKINHU, TEOMETPUIECKUI 1
¢u3uueckuif CMBICI TPOM3BOJIHON, TNEpBOOOpa3Hasi, OMpeAeIEHHbIH
MHTErpajl; yMEHHE HAaXOAWTh AaCHMITOTHI rpaduka (YHKIHH; yMEHHE
BBIYUCIISATH  NPOU3BOAHBIE CYMMBI, TPOU3BEIEHHS, YaCTHOTO H
KOMITO3UIMN (DYHKINH, HAXOIUTh ypaBHEHHE KacaTeNbHOH K rpaduKy
(GyHKIMU; YMEHHE HaXOAWUTh NPOU3BOAHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
yYMEHHE WCIIONb30BaTh IPOU3BOIHYIO JUIS HCCIECIOBAaHHUS (YHKIHI,
HaXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH; CTPOUTH
rpagKu MHOTOYJICHOB C HCIIOJIb30BAHUEM alllapara MaTeMaTHYECKOTO
aHanu3a; MPUMEHATh MPOM3BOJIHYIO JJS HAXOXKICHHUS HAWIYYIIero
peleHnsl B MPHUKIAAHBIX, B TOM YHCIE COIMUAIBHO-SKOHOMHYECKHUX H

buznYecKUX 3a7a4ax; HAXOAUTh MJIOMAJAN U 00BbEMBI PUTYP C TOMOIIBIO




HHTCErpaiga; MpuBOJUTH NPUMEPbI MATEMATHYCCKOI'O0O MOACIIMPOBAHUA C

noMoIbio AU depeHnnanbHbIX YpaBHEHU

YMmenue omnepupoBaTh TOHATUSAMH: rpaduk QyHKIMM, oOpaTHas
GyHKIMSI, KOMIO3UIUA (DYHKIUH, JTUHEHHAs (YHKIWS, KBaIpaTHIHAS
byHKLu, paloHaIbHas byHKIHA, CTEIIEHHAast byHKLH,
TPUTOHOMETpHYEeCKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
¢yHKUIMU, TOKa3arenbHas M JorapudmMuueckas (QyHKIUH;, YMEHHE
CTpOUTh TpaduKH HM3yUYECHHBIX (PYHKIIUH, BBITOJHATH MPEOoOpa3OBaHH
rpaduKoB QYHKIUH, UCIIOIB30BATh IPpaUKHU JJIS U3yUSHUS MTPOLIECCOB U
3aBUCHMOCTEH, MIPU PEUICHUH 33/1a4 U3 JAPYTUX YYEOHBIX MPEAMETOB U
3a[a4 U3 pealbHOM KU3HM; BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; HCTIOIB30BaTh CBOMCTBA M rpadukn pyHKINH U1 pereHns
yYpaBHEHMI, HEpaBEHCTB M 3aJady C I[apaMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHU I, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM YHCIE Ha
MPOLEHTHL, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 331a4d U3 O0JIACTH YIIPABICHUS JTHUYHBIMA U CEMEHHBIMU
(dbuHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHUS, HEPaBEHCTBA U MX
CHUCTEMBI MO YCJIOBHUIO 3aJlay, MCCIIEIOBAaTh MOJYYEHHOE pEIIeHUuE M
OLICHMBATh IPaBAONOJ00HOCTh PE3YJIbTaTOB; YMEHHE MOJECIUPOBAThH
peaibHble CUTYallUd HA S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M UX CHCTEMBbl II0 YCIIOBUIO 3ajaud,
UCCJEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHMEM arapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue oneprupoBath NOHATUSIMHU: CpefHee apudmeTnueckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIEPCHUsl, CTaHapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BJIEKATh, HHTEPIIPETHPOBATH
nH(popMaIrio, MPEACTABICHHYIO B Ta0IHIaX, HA TUarpaMmmax, rpadukax,
OTPAXKAIOIIYIO CBOMCTBA PEAIbHBIX MPOIIECCOB U SIBICHUI; TPEICTABIISTh
uHpOpMaIMI0O ¢ TIOMOIIBIO TaONWI[ W JUarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM 4YHCIIE C MPUMEHEHUEM TpadudecKuX
METO/IOB U AJIEKTPOHHBIX CPECTB; Tpa)UueCKU NCCIIET0BATh COBMECTHBIE
HaOJIOZEHUsT C TIOMOIIBIO JUarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccuu




VYMeHue omnepupoBaTh MOHSATHUSAMH: CIYYAHBIA OMNBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METOAOB; MPUMEHSThH
bOopMyIbI CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (HOpMYITy MOITHOM
BeposiTHOCTH, popMyny bepHymm, komOuHaTopHbie PaKThl U HOPMYJIHI,
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITHUH; YMEHHE OINEpPHpPOBAThH
MNOHATUSIMM: CllydailHasi BeJNWYMHA, pacHpeleieHne BepOsITHOCTEH,
MaTE€MaTUYeCKoe OXXKHJIAHHUE, JUCIEPCUsi W CTaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM BeNMYMHBI, (QYHKIMH paCOpelesieHus U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTeIbHOTO M HOPMAJBHOTO paclpeleieHul;
YMEHHME HCIIOJIb30BaTh CBOMCTBAa M3YUEHHBIX paclpeneiaeHuil s
pelIeHus 3a]av; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJBIIUX YHCEl,
METOJIbl BBIOOPOUHBIX HCCIEIOBAHUN; YMEHHE MIPHUBOJUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAaHOBKA,
YHUCIIO COYETaHWM, YMCIO MepecTaHoOBOK; OmHOM HprOTOHA; ymeHUe
NPUMEHSTh KOMOMHATOPHBIE (PAKThI U PacCyKIACHUS JIJIsl pEIICHUS 3a/1a4;
OIICHUBATh BEpPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M1 HHTEPIPETUPOBATH MOTYyYEHHBIH Pe3yabTaT

YMeHne omnepupoBaTh IOHATHAMM: TOYKA, NpsMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJA, IUIOCKUH Yrodi,
JBYT'PAaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKPEHIMBAIOIIHUECS IpsMBIE,
NapajuIeIbHOCTh U NMEPHNEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXAY MPSAMBIMHU, Yrojl MEXAY NPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXKY TUIOCKOCTSMM; YMEHUE UCIIOJIB30BATh IIPU
peleHnn 3a7ad U3y4deHHble (aKThl M TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C TIOMOIIBIO T'€OMETPUUYECKUX IOHATHH H

BCJIIMYMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHIMH: TUIOMIAAL GUTYPBI, 00BEM (DUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOTI'OTpaHHUK, CCYHCHHUC MHOI'OI'paHHHKA,
Ky0, mapajieNenunen, mpu3Ma, NUpaMuaa, (Gurypa W TMOBEPXHOCTb
BpallleHNs, UWIMHAP, KOHYC, map, cdepa, miomaas cepsl, MIomaib
MIOBEPXHOCTH THPAMHUIBI, MPHU3MBI, KOHYCa, IWIMHApA, 00BbEM KyOa,

MMpAMOYTOJIBHOTO TMapauIC/ICTIUIICAa, MHPpaMHUAbI, IPU3MbI, HUWJIWHIpPA,




KOHYyCa, IIapa, pa3BEPTKAa MOBEPXHOCTU, CEUYECHUsI KOHYCa W IWIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTD,
Kacaromasicss cepsl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAIICHUs, UX CEYEHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
bopMynUpoOBaTh ONpeAeIeHUsI U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
O CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WM
OnpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccudukamuio ¢uryp o
pa3MYHBIM TPU3HAKAM, BBIMOJIHATE HEOOXOIUMBIE JIOTIOJHUTEIbHBIC

TIOCTPOCHHSI
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YMeHne OomnepupoBaTh IOHITHSMHU: JIBUKCHHE B IPOCTPAHCTBE,
HapaHHGHBHBIﬁ NEpeHOC, CUMMCTpPUA Ha IIJIOCKOCTHU U B IMPOCTPAHCTBEC,
MOBOPOT, TpeoOpa3zoBaHue TMOA00MS, TOMO00HBIE (GUTYpPHI; yMEHHE
pacro3HaBaTh paBHbIE U MOA00HBIE (UTYpBL, B TOM YHCJE B MPUPOJE,
UCKYCCTBE, ApXHTEKType; HCIIOIB30BATh T'€OMETPUYECKUE OTHOIICHHUS
IIpu pCIICHUU 3a1a4; HAXOJUTb TCOMCTPHUICCKUC BCIININHBI (I[JII/IHa, yroii,
101131k, 00BEM) TIPH PEUISHUH 3a/1a4 U3 IPYTUX YUYEOHBIX MTPEAMETOB U
u3 peaJII:HOI\/'I JKU3HU, YMCHUC BBIUYUCIATH I'COMCTPUUYCCKUC BCIMYHHBI
(nmuHa, yron, Twiomaab, o0BEM, IUIOIIANb TOBEPXHOCTH), HCIOJB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJLI, B TOM YHCJIC: IJIOMIAb IMOBCPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cdephl; 00bEM Ky0a,
MMPpAMOYT'OJIBHOT'O IHapaJliCiiCruicaa, IMmUupaMu/bl, IMPU3MbI, OUJIHWHAPA,

KOHYCa, 1I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MIOJJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHIATHIMU: IPIMOYToJbHAsl CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YHCIO, pa3joXKeHHe BeKTopa Mo Oasucy,
CKaJISIpHOE IPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE, Yrol MEXIY
BEKTOPAMHU; YMEHHE HUCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ
JUISE pElIeHHUs TEeOMETPUYECKMX 3aJad M 3a7ad JPYruX Y4eOHBIX

MIPEMETOB

13

YMenue BBIGI/IpaTB HO,Z[XO,Z[}II_I_[I/Iﬁ MCTOA JId PCHICHUA 3a4avu,
IIOHUMAaHHUEC 3HAYUMOCTH MAaTEMaTUKW B HW3YYCHHU IIPUPOIJHBIX H
O6H_[€CTBGHHI>IX nmponeccoB u HBHGHHﬁ; YMCHHC  PACIIO3HABATH

IIPOSBJICHUEC 3aKOHOB MAaTCMAaTUKHW B HCKYCCTBE, YMCHHC IIPUBOAWTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MUPOBOH

MaTEeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

Yucina U BEIUUCIIEHUS

1.1

HaTypaJIBHBIG U O CIbIC YHCIIA. HpI/IBHaKI/I JACIUMOCTH LCIBIX YUCCII

Parmonanbupie  uyucna. OOBIKHOBEHHBIE U JECSATHYHBIE ApOOM, MPOIECHTHI,

2 OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOU cTeneHu. JledcTBUs ¢ apupMEeTHIeCKUMU
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
L4 Crenenp c¢ wnensiM mokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEIEM.
' CBolicTBa CTENIEHH
L5 CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(Mbl
JleificTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JeHCTBUTECIbHBIMU
1.7 yuciaamMu. [IpuOnkE€HHBIE BBIYMCICHUS, MpaBWIa OKPYIVIEHUS, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpa3oBaHue BoIpaXKEHUN
1.9 KommiekcHbie uncina
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 [enbie 1 TPOOHO-pAIMOHATBHBIC YPABHEHUS
2.2 HppanmoHaibHble ypaBHEHHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
2.4 [TokazaTenpHBIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 Lenble u 1poOGHO-paliOHaTbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HepaBeHCTBA
2.7 [TokazaTenpHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMU
2.11 Marpuna cucTeMsl TMHENHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




@Oynkius, crnocods! 3amxanus ¢ynkuuu. I'paduk yaxmun. B3anmuo obpaTHble

> ¢bynkuuu. Yérneie n HeuéTHble QyHKIMU. [lepuoanueckue QyHKIUN
OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢yHkiuu. Hymn ¢yHknum.
39 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKIUU. Haunbonbliee M HauMeHblllee 3HAYCHHE
GyHKIIMH Ha IPOMEKYTKE
13 CrenerHas (yHKIOMsS C HATypaJbHBIM M II€JbIM TIOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKu
16 Touku paspsiBa. AcumnToTsl TpadukoB ¢(ynkmmit. CpoiicTBa  (yHKUIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reoMeTpuuecKkas mporpeccuu. @opmyia CIoKHBIX MPOLEHTOB
4 Havana maremaTudeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HauOoblero 1 HAaMMEHbIIETo 3HaYeHUs GYHKIIMHN Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 CTaTHCTHKA
6.1 OnwucatenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTrpus
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEpXHOCTH BpaLCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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