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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYyOJIEHHOTO YpOBHS
ABJIAETCS NPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOIO Y4ye0HOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeAaHero oo01mero oopazoBanus. Y4eOHBIN Kypc
npeaHa3HavyeH Juisi GopMUpoBaHUs Yy O0yHaIOMIMXCA CTATUCTUYECKON KYJIbTYphI U
ITOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEN KaK MATEMATUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIIyYalHBIX COOBITUM, BEIMYMH W TpoiieccoB. I[lpu m3yueHuun Kkypca
oOoramiaroTcsi MpeACTaBiIeHUs OOydaloluXxcsd O METOAaX HCCIIEJOBaHUS
W3MEHYUBOTO MHpA, pPa3BUBAETCS IMOHUMAHHME 3HAYMMOCTH U  OOLIHOCTH
MaTeMaTUYECKUX METOJIOB MO3HAHMS KAK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepxanne y4eOHOro Kypca HampaBiIeHO Ha 3akKpervieHHWe 3HaHWA,
MOJIYYEHHBIX MPU U3YyUYEHUU Kypca Ha YPOBHE OCHOBHOI'O 0O0IIero o0pa3oBaHus, U
Ha pa3BUTHE IMPEACTABICHUM O CIyYalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEXKIY
HAMM Ha BXXHBIX NPHUMEpPAX, CIOKETHl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00ydarommxcsi T0JKHO COPMUPOBATHCS MPEACTABIECHUE O
HanOoJee yroTpeOUTEIbHBIX U OOIUX MaTEeMAaTUYECKUX MOJIEISX, UCIIOJIb3YEeMbIX
JUISL  OMHMCAHUSl  AHTPOINIOMETPUYECKUX U JAeMorpauyeckux  BEJIUYUH,
NOTPEIIHOCTE B pa3IuYHble POJa HU3MEPEHUAX, IJIUTEIBHOCTH OE€30TKAa3HOU
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHUK MACCOBBIX SBJIEHUH U MPOLIECCOB
B oOmiecTBe. YueOHBIM Kypc sBisieTcsl 0a30d N OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOAUMBIX CHEHUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CHEHUAIBHOCTEW, HO TaKKE€ COLMAIBHBIX U IICHXOJIOTMYECKUX, ITOCKOJIBKY
COBpeMEHHbIE OOIIECTBEHHbIE HAYKHU B 3HAYUTENILHON Mepe HCIONb3YyIOT anmapar
aHanu3a OOJBIIMUX JaHHBIX. lleHTpalbHYI0 4YacTh y4eOHOTO Kypca 3aHUMAET
0o0CyX/IeHHE 3aKOHAa OOJBIIMX 4YHceNl — (PYHIAMEHTaJbHOTO 3aKOHA IMPHUPO/IbI,
MMEIOILET0 MATEMATHYECKYI0 (POPMATTU3ALIMIO.

B coorBercTBMM € yKa3aHHBIMU LIEJISIMH B CTPYKType Yy4ueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HA YriayOJE€HHOM YpPOBHE BBIJCIIEHBI OCHOBHBIC
coziepkaresibuble TUHUM: «CiyyaliHble COOBITHS M BEPOITHOCTU» U «CiyyaiiHble
BEJIMYUHBI U 3aKOH OOJIBILIUX YUCEI.

[ToMuMO OCHOBHBIX JTUHUN B y4e€OHBIM KypC BKJIIOYEHBI AJIEMEHTHI TEOPUU
rpaoB ¥ TEOPUHM MHOXKECTB, HEOOXOAMMBIC IS MOJHOLIEHHOTO OCBOCHMS
MaTepuaa JaHHOTO Y4e€OHOro Kypca M CMEXKHBIX MAaTeMAaTHYECKHX Y4eOHBIX
KYpCOB.

Conmepxxanue nuHUM «CrydaiiHple COOBITHS UM BEPOSATHOCTH»  CIYXKUT
OCHOBOM 151 (DOPMHUPOBAHMSI TIPENICTABICHUNA O pacHpelesieHUH BEPOSITHOCTEH
MEXKY 3HAYCHUSIMU CIIyYalHbIX BEJIUYHUH. BaKHYI0 4acTh B 3TOU CONEPKATEIBLHON
JIMHUY 3aHUMAET U3yYEHUE T€OMETPUUYECKOTO U OMHOMHAJIBHOTO pacipeieIeHul U



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIIOTAMM — IIOKA3aTEIbHBIM U HOPMaJIbHBIM
pacrpeneneHus M.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMU CIyYailHBIMM BEJIMYMHAMU U
pacnpeneNeHus MU, AaKUEHTUPYIOT BHHMaHUE OOYYarolMXCS Ha ONHCAHUM U
U3YYECHUU CITyYalHBIX SBJICHUH C MOMOIIBIO HEMPEpBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHUE YAENSAETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PAaCIpeIeIICHUSIM.

B yueOHOM Kypce mpeaycMaTrpuBaeTcs 03HAKOMHUTEIbHOE H3YUYEHHUE CBSI3U
MEXAY CIy4YalHbIMM BEJIMYMHAMH U ONHMCAHUE 3TOM CBS3M C MOMOILBIO
KO3 UIIMEHTa KOPPEISUU MU €ro BbIOOPOYHOIO aHajora. OTH 3JIEMEHTHI
COJIepKaHMsl Pa3BUBAIOT TEMY «/lnarpaMMbl paccerBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOT0 001ero oOpa3oBaHMsl, © BO MHOIOM ONHPAIOTCS HA CBEJEHUSA U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé ommH 2meMeHT  coaepkaHusd, KOTOPbIM  NOpeAIaraeTcs  Ha
O3HAaKOMUTEIBHOM YPOBHE — TIOCIIEIOBATEIIBHOCTh CIYyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIYY BpeMeHH. O3HaKOMIJICHUE C paclpe/eieHueM
BEPOSITHOCTE KOJMYECTBA TAKUX COOBITUM HOCHT pa3BUBAIOIIMNA XapakTep H
SBJISIETCS. AKTyaJIbHBIM Ul OyAylIMX aOUTYpUEHTOB, MOCTYIAIOIIUX Ha yueOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOINECTBEHHBIMM HAayKaMH, IICUXOJIOTHEH W
YIPABJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP UM CTaTHUCTHKa» Ha
yriyOJieHHOM ypoBHE oTBomuTcs 68 wacoB: B 10 kmacce — 34 wyaca (1 gac B
Heneno), B 11 kinacce — 34 gaca (1 yac B Hezlelo).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

['pad, cBsa3ubIil rpad, myTH B rpade: MUKIbl U 1end. CTeneHb (BaJeHTHOCTD)
BepinHbL. ['padsl Ha uiockocTu. JlepeBbs.

Cry4aitHble SKCIEPUMEHTHI (OTBITHI) U CITyYalHbIe COOBITHS. DJIeMEHTapHbIE
coObITUs (McX0bl). BepodaTHOCTh ciaydyalHOro coObITHSl. BaM30CTh 4acTOTHl U
BeposiTHOCTH ~ coObITHi.  CrydaifHble  ONBITBI  C  PaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00beTMHEHUE, TPOTUBOIIOIO0KHbBIC
coObITHs. Jnarpammel Ditepa. Dopmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHas BEPOSITHOCTb. Y MHOXKEHHUE BEPOSTHOCTEN. JlepeBo CiydailHOTO
akcriepuMenTa. @opmyna noHou BeposAsTHOCTH. PopMmyna baiteca. HezaBucumebie
COOBITHUSI.

bunapHbIil ciydailHbli ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIBITAHUN A0 MepBoro ycrexa. [lepectaHoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
Hprorona.

Cepust He3aBHUCHMBIX HcnbiTaHUM beprymiu. ChydailHbld  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaitHas  BenuuuHa. Pacnpenenenue  BeposATHocte.  {uarpamma
pacnpenenenud. Onepanuu HaJ CIy4yalHbIMU BeJIMYMHAMHU. bUHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMUAJIBHOE.

CoBMecTHOE pachpenesieHHe JBYX Ciy4dalHbIX BeaudyuH. HesaBucumbie
CIIy4YaWHbIE BEJIWYMHBbL.MAaTEMaTUUECKOE OXKUJAHWUE CIYYaWHOM  BEJIMYHUHBI
(pacnpenenenusi). Ilpumepbl  NPUMEHEHUST  MATEMaTUYECKOTO  OXKHUJIAHUS
(ctpaxoBaHmWe, JnoTepes). MaremMaTHUeCKoe OXXHIaHWEe OWHAPHOW CITy4alHOM
BEJIMYMHBL. MaTeMaTHuuecKoe OXWUJAHUE€ CYMMbl CIIyYalHbIX  BEJIWYMH.
Maremaruueckoe 0XXKUJAHUE r€OMETPUUECKOTO " OMHOMUATBLHOTO
pacnpeeieHUN.

Jucnepcus ¥ CTaHAZAPTHOE  OTKJIOHEHUE  CIIyYaWHOW  BEJIMYHHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM CydaitHOW BeIWYMHBL. MaTemMaThueckoe
OXXUJAHUE TIPOU3BEICHUS M JUCIEPCUS CYMMbl HE3aBUCUMBIX CIyYalHBIX
BenuuuH.  Jlucmepcuss W CTaHAQPTHOE  OTKJIIOHEHHE  OMHOMHAIBHOTO
pacnpenenenud. Jlucrepcuss W CTaHAAPTHOE OTKIOHEHUE T€OMETPUUYECKOTO
pacrpeneneHusl.

11 KIIACC



HepasenctBo UeOwiméBa. Teopema UebniméBa. Teopema bepuymnu. 3akoH
OoNpIIMX  4Hcell. BBIOOpOYHBIM  MeTOJ  HccienoBaHui.  BeiOopodHbIe
xapaktepucTuku. OIeHUBaHUE BEPOSTHOCTH COOBITHS MO BHIOOPOUYHBIM JaHHBIM.
ITpoBepka mpoCTENIMX TUITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIPEICICHUM.

HenpepriBHble ciyvalinble BenuyuHbl. [Ipumepsl. DyHKIMSA ILIOTHOCTH
BEPOSITHOCTU pacmupenesicHus. PaBHOMepHOE paclpelesieHne M €ro CBOMCTBA.
3agauu, NPUBOAIINE K TOKA3aTEIIbHOMY PaClpeIesICHUIO. 3a1a4uu, NIPUBOASAIINE K
HOPMAJIbHOMY pacnpeeseHUIO. OyHKIUA IJIOTHOCTH BEPOATHOCTH
MOKA3aTeIbHOTO pacipeaeneHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO
pactpeneneHus. QyHKIUS IIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PaCIpeIeTICHUS.

ITocaenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3ajauw,
npuBoAsMe K pactpenenenuto [lyaccona.

KoBapuanus nByx ciydaitHeix BenuduH. KoddduiueHT auHEHHOM
koppensiiud.  CoBMecCTHble  HAOMIOACHHUS  JBYX  BeIUYHMH. BBIOOpOUYHBII
Kod(phunMeHT Koppenanuu. Paznuuve Mexay JUHEHHOW CBSI3bI0 W MPUUYUHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHAs perpeccrs, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHB)
HA YPOBHE CPE/JHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKM O0YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  POCCHMCKOro  o0IiecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHM,
mporeayp TPakKIaHCKOTO oOiiecTBa (BbIOOPHI, OMPOCHI W APYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GyHKIUSIMHA ¥ HA3HAYCHHUEM;

2) IaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKONW HACHTUYHOCTH, YBOKCHUS K
MPOLJIOMY M HACTOAIIEMY POCCHUHCKOW MAaTe€MaTHWKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
WCIIOJIb30BAaHUE JTUX JOCTIKEHMM B JPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEW POCCHUICKOTrO Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HAyKHM U JEATEeIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOECHHUE YCTOMYHUBOTO OyAYyLIErO;

4) 3¢TeTH4€eCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1ay, PELICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nYecKOro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yYMEHHUS NPUMEHSATh MaTEMaTUYeCKUe 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAaHHE, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, peryisipHas (u3NYecKass aKTHBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN IESTENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TpYJy, OCO3HaHHUE LEHHOCTU TPYAOIIOOUs, HHTEpPEC K
paznuyHbiM  chepam  TpoecCHOHANBHON  NEATENbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pealu30BbIBATH COOCTBEHHBIE JKMU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MAaTr€éMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUIO HA NPOTSHKEHUUM BCEW JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NTPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOM HaIPaBICHHOCTH;

7) 3KOJI0TUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKON KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOU
Cpellbl, 0OCO3HaHHE TJI00ATILHOTO XapaKTepa IKOJOTUYECKUX MPOOIeM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pElIeHUs 3ajJad B 00JIacTH
OKPYXAaIUIEH CpeAbl, IUIAHUPOBAHHUE IIOCTYIIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKW W  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTEeMaTUYECKOW HayKd Kak cCQepbl YeIOBEUECKOW NeATeTbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JJISI PA3BUTHS LHUBWIM3ALMHU, OBJIAJACHUE SA3BIKOM
MAaTEMAaTUKH W MaTEMaTUYECKOM KyJIbTypOMl Kak CpEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYILIECTBJISATh TMPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE y4eOHbIE 1eHCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

BBISIBIIATH U XapPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXAYy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHMsI /7151 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU TTPOBOJIMMOTO aHAIHN3;

BOCIIpUHUMATh,  (opMylupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbBIC, EAMHUYHbBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOEHUAX U YTBEPKICHUSIX, MpeAsiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYN;

JleJaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHJIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEILCTBA MATEMATUUYECKUX YTBEPKICHUN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPHPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIbI;

BBIOMpATh CMOCOO pelieHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIIEHHUs, BbIOMpaTh HaumOoJee TMOAXONAIUMHA ¢ Yy4€ToM
CaMOCTOATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/ibckue 1eiCTBUA:



MCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATENbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyIUpoBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiIeMy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHpPOBATH TMIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro o0beKTa, sIBIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENTLHO (HOpMYyJIHpPOBaTh OOOOIIEHUS U BBIBOJABI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHUSA, HWCCIENOBaHUS, OLIEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE Ipollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIISATH A€PUIIMTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIPOC U I pEUICHUS 3a]1a4H;

BBIOMPATh MH()POPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEJCTABIATh €€ B pasznyHbIX (opmax,
WLTIOCTPUPOBATh TpaUUuECcKH;

OLICHUBATH HAJIEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEIBLHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCcaJbHbIe YueOHbIE 1elCTBUSA

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMU U
neJIsIMHAu 06IJ_[€HI/I$[, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3p€HI/I$[ B
YCTHBIX N IIMCBMCHHBIX TCKCTaX, AaBaThb IIOACHCHUSA IIO XOI[y peH_IeHI/IH 3aJadu,
KOMMEHTHUPOBATH MOJYUYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3aJIaBaTh BOIIPOCHI IO CYIIECTBY OOCYIaeMOW TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aJa4H, BBICKA3bIBaTh HWIACHU, HAICICHHBIC Ha IIOHUCK
peIHCHI/ISI, COITIOCTABJIITH CBOU Cy)KI[eHI/IH C Cy)KI[eHI/I?IMI/I I[pyrI/IX y‘-IaCTHI/IKOB
Jiajgora, oOHapyKUBaTh Pa3IMyde M CXOJICTBO TO3WIHMKH, B KOPPEKTHOH (opme
(bOpMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

HpGJ]CTaBJ'ISITB pe3yJ'I]'::TaTBI pCH_IeHI/ISI 3aJa4du, 3KCHepHMeHTa, HCCJICA0OBAaHUs,
IIPOEKTa, CAaMOCTOATENIbHO BbIOMpPAaTh (hOpMaT BBICTYIUIEHHS C YYETOM 3ajad
MPE3EHTAIlMU U OCOOEHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusanus:



COCTAaBJIATH IIJIaH, AJITOPUTM PEIIECHUS 3a]1a4H, BHIOUPATh CIIOCOO PEIICHHS C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  ITIO3HABATENHHON  pedieKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAIEThH
crnoco0aMu CamMOINpPOBEPKH, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYECKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTBH KOPPEKTHBBI B JIESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TaHHBIX,
HaWJICHHBIX OIHMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa 1IN U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIDKCHUS WIIM HEJIOCTHXKCHUS PE3yJIbTaTOB NIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW W WHIUBUAYAJIbHOU
paboThl mpU pelmieHnH Y4YeOHBIX 3a7ad, NPUHUMATh IeJb COBMECTHOMU
NEeSATEeNBbHOCTH, TJIAHUPOBATh OPTraHMU3AIMI0 COBMECTHOM pPaOOThI, paclpeneisTh
BUJIbI paboOT, JOrOBapuBaThCS, OOCYXAaTh MPOLECC U pe3yjabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHOBBIX GopMax paboThl (0OCYXaeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJAWUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4Yi€HAaMU KOMAaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJla B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca o0y4aronuiicss HAyIuTCS:

CBOOOJIHO OIEpUpPOBATh MOHATUSIMU: rpad, TIockui rpad, CBA3HBIN Tpad,
nyTh B Tpade, Ienb, UK, JePEBO, CTEICHb BEPIIWHBI, JIEPEBO CIyYAHHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: CIyYalHBIA HKCIEPUMEHT (OIIBIT),
clly4ailHoe COOBITHE, PJIEMEHTApHOE ClydaiiHOe COObITHE (RJIEMEHTAPHBIN MCXO.)
CIy4ailHOTO  OTBITAa, HAXOJWTh BEPOSTHOCTH COOBITMA B  ONBITaX C
PaBHOBO3MOXHBIMH JJICMEHTAPHBIMU COOBITUSIMU;HAXOAUTh U (POPMYyIHPOBATH
COOBITHS:  TepeceucHue, OObCAMHEHHE  JAaHHBIX  COOBITHH,  COOBITHE,
MIPOTUBOIIOJIOKHOE JTAHHOMY, MCIOJIb30BaTh AUarpaMMbl Dijiepa, KOOPAUHATHYIO
NPAMYIO JUISl PEIICHUs 3a7a4, MOJIb30BaThCs (DOPMYJION CIIOXKEHUS BEPOSTHOCTEH
JUTSL BEPOATHOCTEH JIBYX U TPEX CIIy4alHBIX COOBITUH;



ONEpUPOBATh  NOHATUAMM: YCIOBHAs  BEPOATHOCTb,  YMHOXKECHHE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yallHOrO O3KCIEPHUMEHTA,
HaXOJIUTh BEPOATHOCTU COOBITHMM C MOMOUIBIO TpaBUia YMHOXEHHsS, AepeBa
CIIy4ailHOrO OMbITa, HCIOJb30BaTh (POPMYIly MOJHONW BEPOSTHOCTH, (HOPMYITY
baifeca pu pemieHuu 3aa4, ONnpeaesaTh HE3aBUCUMOCTh COOBITHH 110 (popmyIie u
10 OPTaHMU3ALMHU CIIyYalHOTO YKCIIEPUMEHTA;

NPUMEHATh M3yYEHHbIE KOMOWHATOpHbIE (QOPMYJNbI ISl TEPEUYUCIICHUS
AIIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4YallHOTO OIbITa, PEIICHUS
3aJa4 10 TEOPHH BEPOSTHOCTEH;CBOOOAHO ONEPUPOBATh MOHATUAMU: OMHAPHBIHI
CIIy4alHbIM ONBIT (MCHBITAHUE), yCNEX WU HeyJaya, HEe3aBUCUMbIE HCIIbITAHUS,
cepusi UCHBITAHUM, HAXOAUTh BEPOSITHOCTU COOBITHI: B CEPUU HCIBITAHUU 0
IIEPBOrO YCIIEXa, B CEPUM MCHBITAHWW bepHyH, B ONbITE, CBSA3aHHOM CO
CJIy4aliHbIM BBIOOPOM M3 KOHEUHOU COBOKYITHOCTH;

cBOOO/IHO OIEpUPOBATh MOHATUSAMU: CiIydailHas BEJIMYMHA, paclpeaesieHue
BEpOSITHOCTEW, JAMarpamMma pacrpeielieHus, OuHapHas ciaydailHas BeJIW4HuHa,
reOMETpUYECKOe, ONHOMUAIBHOE PacpeieiICHUE;

ONEPUPOBATH IOHATUSAMU: COBMECTHOE pAaCIpEIEICHUE ABYX CIy4YalHbIX
BEJIMYMH, UCIOJB30BaTh TA0JUIy COBMECTHOTO PACIPEAEICHUS ABYX CIy4ailHbIX
BEJIMYMH JUISl BBIACIICHUS PACHPENCIICHUS KaXI0M BEIUYMHBI, OINPEACICHUS
HE3aBUCUMOCTH  CIy4alHbIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IMOHITHEM
MaTEMaTUYECKOTIO OXKUIAHUS CIy4YallHON BEJIMYMHBI (paclpeesieHus), IPUMEHSTh
CBOMCTBA MAaTE€MaTU4YECKOrO0 OXWJIAHWS TPU PEIICHUM 3a7a4, BBIYUCITH
MaTEeMaTUYECKOE OKUJaHuE OMHOMHUAILHOTO U TEOMETPUUECKOTO PACTIPEIEIICHHUIT;

CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: TUCIEPCHUS, CTAHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, TPUMEHSATH CBOMCTBA IUCIIEPCUU CIYYaWHOW BEIWYUHBI
(pacnpeneneHus) Npy PELIEHUM 3a/ay, BBIYMCIATH AMCIEPCUI0 M CTAaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJIBHOTO pacipeieICHUH.

K koniy 11 kiacca o0y4aromuiicss Hay4uTCs:

BBIUUCIISTH BEHIOOPOYHBIE XapaKTEPUCTUKU 110 TaHHOW BHIOOPKE U OLICHUBATh
XapaKTePUCTUKN TI'EHEPaJbHOW COBOKYNHOCTH JAHHBIX 1O BbIOOPOYHBIM
xapakTepuctukaMm. OLIEHUBATh BEPOSATHOCTH COOBITUN U MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUNIOTESBI, MOJIb3YSACh N3YYEHHBIMHU PACIIPENCIICHUSIMU;

IIPUBOJAUTH  IPUMEPHI  3a4ad, INPUBOJAIIMX K  II0KA3aTEeIIbHOMY
pacupeneneHuIo, 3ajaad, IPUBOJAUIMX K HOPMAJIbHOMY  PACIPEIEIICHHUIO.
OnepupoBarh MOHATUSAMU: (PYHKIHMS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIbHOTO
pacnpeneneHusi, PyHKIMS IIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacipeieeHus,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO pacIpe/leieHHUs;

onpenensaTh  Kod(QpPUUUEHT  JIMHEHHOW  KOppessiiMM,  BbIOOPOYHBII
KO3 (PULIMEHT KOPPEIISILIIH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

HaunMeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

DJIeKTPOHHBIe (HM(pPOBbIE)

Ne i/ Kontpoabnbie | IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
1 DJIeMEeHTHI Teopuu rpadoB 3 https://m.edsoo.rt/Y6UOW6020
CiryyaliHbI€ OIIBITHI, CIIy4aliHbIC COOBITHS
2 Y }: 3 https://m.edsoo.ru/Y5SOE1D2T
U BEPOSTHOCTU COOBITHIA
Onepanuu HaJ MHOKECTBAMU U
coObITusIMH. CI0XKEeHHEe U YMHOXKEHUE
3 N y 5 https://m.eds00.ru/Q4WOFOH3I
BEPOATHOCTEN. Y CIIOBHAs! BEPOSATHOCTb.
He3zaBucumele coObITHs
4 DneMeHThl KOMOMHATOPUKH 4 1 https://m.edsoo.ru/K3KOW7ASA
Cepun nocieoBaTeNIbHbIX UCIIBITAHUH.
5 Wcnerranus beprymmm. CirydaiiHbIi 5 https://m.eds00.ru/X2S9C2W70
BbIOOD M3 KOHEYHOU COBOKYITHOCTH
6 CitydaiiHble BEJIMYMHBI U pacIpeiesICHUs 14 1 https://m.edsoo0.ru/G2A3V7W2L
OBIIEE KOJIMYECTBO YACOB I1O 34 ) 0

I[TPOTPAMME



https://m.edsoo.ru/Y6U0W6O2O
https://m.edsoo.ru/G2A3V7W2L
https://m.edsoo.ru/X2S9C2W7O
https://m.edsoo.ru/K3K9W7A8A
https://m.edsoo.ru/Q4W0F0H3I
https://m.edsoo.ru/Y5S0E1D2T

11 KIIACC

HanMeHoBaHMe pa3/ie/ioB U TeM

KoanuyecTBo 4acos

DJIeKTpOHHbIe (LM(ppOBbIE)

Ne i/m Kontpoabnbie | IpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
1 3aKoH OOJNIBIINX YUCENT 5 https://m.edsoo.ru/KOY1B6R30
2 OneMeHThl MATEMATUYECKON CTAaTUCTUKHU 6 https://m.edsoo.ru/H5L8H5R6R
HenpepoiBHBIE CllyyaliHble BEJIMUUHBI
3 (pacmipenenenus), MokKa3aTeIbHOE U 4 https://m.edsoo.rw/LOMIH3L9E
HOpPMaJIbHOE pacipeiesICHUs
4 Pacnpenenenue Ilyaccona 2 https://m.edsoo.ru/X7U8Z3HIP
5 CBs13b MEX]1y CIIy4ailHBIMHM BEJIMUMHAMHU 6 https://m.edsoo.ru/L2S3Z3Y8R
6 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUH 11 1 https://m.eds00.1u/O1VIB5L1Z
OBIIEE KOJIMYECTBO YACOB I10 34 1 0

I[TPOTPAMME



https://m.edsoo.ru/O1V9B5L1Z
https://m.edsoo.ru/L2S3Z3Y8R
https://m.edsoo.ru/X7U8Z3H9P
https://m.edsoo.ru/L6M9H3L9E
https://m.edsoo.ru/H5L8H5R6R
https://m.edsoo.ru/K0Y1B6R3O




INIOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoanuyecTBo 4acos JlaTa
Ne JIeKTPOHHBIEe IH(]POBbIE
Tema ypoka Kontpoabubie | IlpakTuyeckue | H3y4Y€HH
n/m Bcero 00pa3oBaTelbHbIE pecypchbl
padoThI padoThI b

I'pad, cBs3HbI rpad,
1 MPEJCTABICHUE 3a/1a4H C 1 https://m.edsoo.ru/V3J1B7V5S
MOMOIIbIO Tpada

Crenenb (BaJICHTHOCTB)
2 BepmuHsbl. [TyTh B rpade. Llenu u 1 https://m.edsoo.ru/S6N2K9X2S
LUKJITbI

I'padsl Ha mtockocTu. [lepeBo

. 1 https://m.eds00.1u/I6GIDSE3Y
CIIy4allHOTO HKCIIEpPUMEHTA

CrnyualiHble SKCIIEPUMEHTHI

i 0 .
(OnbITLI) 1t ClyAHHLIC COOLITHS 1 https://m.edsoo.ru/GIU6A2NSA

DneMeHTapHbIe COOBITHS
(McxoIbI)

BeposiTHOCTB ciydaitHOro

coObITUA. BeposTHOCTH COOBITHIA
p 1 https://m.edsoo.ru/FOU4P4B 1K

B OIIbITax ¢ PaBHOBO3MOKHBIMH
QJICMCHTAPHBIMHA COOBITHSIMH

BeposiTHOCTB citydaitHOro

coObITUA. BeposiTHOCTH COOBITHIA
p 1 https://m.edsoo.ru/L6E6F5L7H

B OIIBITax C paBHOBO3MOXHBIMHU
OJIEMCHTApPHBIMU COOBITHSIMH

[Tepeceuyenue, o0beAMHEHUE

3 1 https://m.edsoo.ru/ISW6I16B1S
MHOKECTB U COOBITHIA,



https://m.edsoo.ru/I5W6I6B1S
https://m.edsoo.ru/L6E6F5L7H
https://m.edsoo.ru/F0U4P4B1K
https://m.edsoo.ru/G1U6A2N5A
https://m.edsoo.ru/I6G9D8E3Y
https://m.edsoo.ru/S6N2K9X2S
https://m.edsoo.ru/V3J1B7V5S

IIPOTUBOMOJIOKHBIE COOBITHSL.
dopmyiia CIOKEHHS
BEPOATHOCTEM

VYcnoBHas BEpOSTHOCTD.
YMHOKEHUE BEPOATHOCTEM.
dopmyia yCcIOBHOU
BEPOATHOCTH

https://m.edsoo.ru/X0C1P1V2X

VYcnoBHas BEPOSTHOCTD.
YMHOKEHUE BEPOATHOCTEM.
dopmya yCcIOBHOU
BEPOSTHOCTH

https://m.edsoo.ru/USK2S2F4N

10

dopmyiia MOJHON BEPOATHOCTH

https://m.edsoo.ru/F1C5Y6Z9G

11

®opmyna baiieca. HezaBucumeie
COOBITHS

https://m.edsoo.ru/X7D9L8Q6E

12

KomOunaTopHOe mpaBmiio
ymMHOXeHus. [lepecTaHOBKH U
dakTopuan

https://m.edsoo.ru/U5J6 W6H41

13

Yucno couerannid. TpeyroibHUK
[Tackans

https://m.edsoo.ru/Q310L709R

14

®opmyna 6bunoma HeroTona

https://m.edsoo.ru/A3UOKS8L7H

15

KonTtponbHast padora Nel:
"I"'padsl, BEpOATHOCTH,
MHO>KECTBa, KoMOnHaTOpUKa"

https://m.eds00.ru/GOG7G7HON

16

buHapHBIN Cily4alHBIN OIBIT
(ucmpITaHKe), YCIEX U Heyaua.
He3zaBucumble ucnpITaHus.
Cepust HE3aBUCHMBIX UCTIBITAHUIN
JI0 TIEPBOTO ycrexa

https://m.edsoo.ru/E3A9BOL6K



https://m.edsoo.ru/E3A9B0L6K
https://m.edsoo.ru/G0G7G7H0N
https://m.edsoo.ru/A3U0K8L7H
https://m.edsoo.ru/Q3I0L7O9R
https://m.edsoo.ru/U5J6W6H4I
https://m.edsoo.ru/X7D9L8Q6E
https://m.edsoo.ru/F1C5Y6Z9G
https://m.edsoo.ru/U5K2S2F4N
https://m.edsoo.ru/X0C1P1V2X

17

Cepust HE3aBUCUMBIX UCIBITAHUM
JI0 TIEpBOTO ycrexa

https://m.edsoo.ru/Z1T5W5KS8S

18

Cepust HE3aBUCUMBIX HCIIBITAHUM
bepuymm

https://m.edsoo.ru/E9B0O7Y6U

19

CryualiHblii BBIOOD U3 KOHEYHOMU
COBOKYITHOCTH

https://m.edsoo.ru/W7F402061

20

[TpakTrueckas padoTa ¢
UCTIONb30BAaHUEM IIEKTPOHHBIX
Ta0IUI]

https://m.edsoo.ru/T6C2U6YIW

21

CrnyyvaiiHas BeJIMYMHA.
Pacnipenenenue BeposaTHOCTEM.
Juarpamma pacripeesieHus

https://m.edsoo.ru/R2H4Q8J4B

22

Onepainuu HaJl CIy4YailHBIMU
BennurHaMu. [Ipumepst
pacnpenenenuil. bunapuas
CllydJaifHasi BeTU4YMHA

https://m.edsoo.ru/X3P9S2J2H

23

I'eomeTpuueckoe
pacnpenenenne. buHomuanbHOE
pacnpeneneHue

https://m.edso0o.ru/N2C3Y1E2C

24

MareMaTH4eCcKoe OKHIaHNE
CIIy4ailHON BEJIMYMHBI.
CoBMmecTHOE pacmpenenieHne
JIBYX CITyYalHBIX BEJIMYUH

https://m.edsoo.ru/P6A6I2G9A

25

HesaBucumsle ciyyaiinbie
Benn4uuHbL. CBOICTBA
MaTEMaTHYECKOT O OKUIAAHUS.
MaremaTtnueckoe 0KMIaHHE
OMHApHOM cy4yailHON BEIUYMHBI

https://m.edsoo.ru/U4M5Z50Q2U



https://m.edsoo.ru/U4M5Z5Q2U
https://m.edsoo.ru/P6A6I2G9A
https://m.edsoo.ru/N2C3Y1E2C
https://m.edsoo.ru/X3P9S2J2H
https://m.edsoo.ru/R2H4Q8J4B
https://m.edsoo.ru/T6C2U6Y9W
https://m.edsoo.ru/W7F4O2O6I
https://m.edsoo.ru/E9B0O7Y6U
https://m.edsoo.ru/Z1T5W5K8S

26

MaremaTuyeckoe OKUIaHue
FeOMETPUYECKOT0 U
OMHOMHAIBHOTO paCIIPEACIICHUM

https://m.edsoo.ru/I3H9Q4N3G

27

Jucnepcus u ctaHiapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/W4E4Z7C0Y

28

Jucniepcust OuHapHOIMA
ciyuaiiHol BennunHbl. CBOMCTBA
JUCIIEPCUHN

https://m.edsoo.ru/FOW0A6K 7K

29

MaremaTtuueckoe OXHIaHUEC
MMPOU3BCACHUA U JUCIICPCUA
CYMMBbI HC3aBUCUMBIX
CJIy‘-IElﬁHBIX BCJINYHH

https://m.edso00.ru/V8LIX3Y 6B

30

I[I/ICHepCI/ISI OMHOMHUAIILHOTO
pacnpeaciiCHus. HpaKTI/IHGCKaﬂ
pa60Ta C UCITIOJIb30BAHHNEM
SJICKTPOHHBIX TaGHI/II_[

https://m.edso0.ru/HOR0Q2C9G

31

Jucnepcus 1 craHAapTHOE
OTKJIOHEHUE F€OMETPUIECKOTO
pacripenenenus. . [Ipaktudeckas
paboTa ¢ UCHOJIB30BAHUEM
AIIEKTPOHHBIX TaOJIHIL

https://m.edsoo.ru/P6RSN1L7H

32

O00011eHrEe U cCUCTEMaTU3 AL
3HAHUH

https://m.edsoo.ru/H3S3S6V4AN

33

Kontponbnas padora Ne2:
"UcneiTanusa bepryuu.
CityyaliHble BEJIMYMHBI U
pacnpeneneHus"

https://m.edsoo.ru/B6L4P9ROT

34

O0001IeHre U cCUCTEMaTU3AIIHS

https://m.edsoo.ru/P7J7N0Q9Q



https://m.edsoo.ru/P7J7N0Q9Q
https://m.edsoo.ru/B6L4P9R0T
https://m.edsoo.ru/H3S3S6V4N
https://m.edsoo.ru/P6R5N1L7H
https://m.edsoo.ru/H0R0Q2C9G
https://m.edsoo.ru/V8L9X3Y6B
https://m.edsoo.ru/F9W0A6K7K
https://m.edsoo.ru/W4E4Z7C0Y
https://m.edsoo.ru/I3H9Q4N3G

3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoibHbie
padoThI

IpakTueckun
e padoThbI

Jara
U3YYeHHs

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/bHbIE PeCypchl

Hepasencto YeoObimena.
Teopema YeOsbiieBa. Teopema
bepnysu. 3akoH OOIBIINX YKCEN

https://m.edsoo.ru/V2X1D2T9F

HepasenctBo Yebrbiena.
Teopema YeOrimeBa. Teopema
beprynu. 3akoH OOIBIIMX YHUCET

https://m.edsoo.ru/X1Z1P001D

HepasenctBo UeOnleBa.
Teopema YeOrimeBa. Teopema
bepnynnu. 3akoH O0JIBIIMX YUCEN

https://m.edsoo.ru/T5S8POR4E

Br16opounbIii MeTOA
HUCCIEeIOBaHUN

https://m.edsoo.ru/N7R2W1T9F

[TpakTrueckas padoTta ¢
HCTIONIb30BAHUEM JICKTPOHHBIX
TabJIUIl

https://m.edsoo.ru/K4B7U4E2V

I'enepanbHas COBOKYITHOCTb U
cily4aifHast BHIOOpKa. 3HAaKOMCTBO
C BBIOOPOYHBIMU
xapakrepuctukamu. OmeHKa
CPEIHEro U TUCIIEpCUn
reHepaibHOW COBOKYITHOCTH C
MTOMOIIIbIO BEIOOPOUYHBIX
XapaKTePUCTHK

https://m.edso00.ru/L6F3S9X6Y

['enepanbHasi COBOKYITHOCTb U

https://m.edsoo.ru/P2E4J5J51



https://m.edsoo.ru/P2E4J5J5I
https://m.edsoo.ru/L6F3S9X6Y
https://m.edsoo.ru/K4B7U4E2V
https://m.edsoo.ru/N7R2W1T9F
https://m.edsoo.ru/T5S8P0R4E
https://m.edsoo.ru/X1Z1P0O1D
https://m.edsoo.ru/V2X1D2T9F

ciyuaiiHas BBIOOpKa. 3HAKOMCTBO
C BEIOOPOYHBIMU
xapakrepuctukamu. O1eHka
CPEIHEero U IUCIEpCUn
reHepalbHON COBOKYITHOCTH C
MOMOIIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

O1uieHUBaHUE BEPOATHOCTEM
COOBITHH TIO BRIOOPKE

https://m.edsoo.ru/H4R4D5R7C

Craructuueckas runoresa.
IIpoBepka npoCTEUIINX TUIIOTES €
ITOMOIIBIO CBOMCTB U3Y4YEHHBIX
pacnpeneneHui

https://m.edsoo.ru/G2E5V2M1J

10

Craructuueckas runoresa.
IIpoBepka IpoCTEHUIINX TUIIOTES €
IIOMOIIBIO CBOMCTB U3Y4YEHHBIX
pacnpeneneHui

https://m.edsoo.ru/H6Y9U1D20

11

[TpakTuyeckas pabora ¢
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX
TadJInLL

https://m.edsoo.ru/R8L4I12U5X

12

IIpuMmepsl HeNpepBIBHBIX
CIy4alHbIX Beln4uH. OyHKIUA
IJIOTHOCTU BEPOSITHOCTH

https://m.edsoo.ru/LOM2F6S7V

13

PaBHOMEpHOE pacnpeeneHue.
[Tpumeps! 3a1a4, MPUBOAAIIUX K
MOKa3aTeNbHOMY U K
HOPMAaJIbBHOMY pacrpeeaeHUusIM

https://m.edsoo.ru/DOT9T5N9J

14

CDYHKI_[I/I}I IIJIOTHOCTHU

https://m.edso0.ru/X9C3M2F6U
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https://m.edsoo.ru/H6Y9U1D2O
https://m.edsoo.ru/G2E5V2M1J
https://m.edsoo.ru/H4R4D5R7C

BEPOSITHOCTH MTOKA3aTEILHOTO
pacripeniesieHus

15

DyHKIMSA ITTIOTHOCTH
BEPOATHOCTH HOPMAJIBHOTO
pacrpeneneHus

https://m.edsoo.ru/J0I4P3Z3F

16

ITocnenoBaTenbHOCTh OJUHOYHBIX
HEe3aBUCHUMBIX coObITHi. [Tpumep
3a7a4M, IPUBOASIIEN K
pactpenenenuto ITyaccona

https://m.edso0o.ru/O6M70Q2S2Y

17

[IpakTuyeckas padora c
UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JINII

https://m.edsoo.ru/W3CINILEW

18

KoBapuanus nByx ciy4yaiHbIX
BenuunH. Koaddunuent
KOppeNsIUH

https://m.edsoo.ru/Q3W3K7F9T

19

CoBMecTHBIC HaOIIOICHUS IBYX
BEJINYUH

https://m.edsoo.ru/A7F7TM6B2H

20

Br16opounslit koaphumeHT
KOppeIsLIU

https://m.edsoo.ru/J2S8REPOI

21

Paznuune mex 1y JIMHEWHON
CBSI3BIO M IPUYUHHO-
CJIEICTBEHHOU CBSA3bIO

https://m.edsoo.ru/B1D2Y7J0H

22

JIluneitnas perpeccus

https://m.edsoo.ru/I3M5TI9R3G

23

[TpakTuueckas paboTa ¢
MCIIOJIb30BaHUEM IIEKTPOHHBIX
TadJINL

https://m.edsoo.ru/V6J4X4E7Z

24

[IpencraBneHne TaHHBIX C
MTOMOIIBIO TaOJIUIT U AMArpamMM,

https://m.edsoo.ru/G6Q0B2A4]
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OImucaTcibHasA CTaTUCTUKa

25

OMBITEI ¢ PABHOBO3MOXHBIMU
9JIEMEHTAPHBIMU COOBITUIMU

https://m.eds00.1u/X9Z3D0X3E

26

Brruncnenue BepossTHOCTEM
COOBITHI ¢ IpUMEHEHHEM (OPMYIT

https://m.edsoo.ru/B1U9V9IQ3X

27

Brrunciienue BepossTHOCTEN
COOBITHIA C TPUMEHEHUEM
rpau4ecKux METOJIOB:
KOOpPJIMHATHAsI IpsAMasi, IEPEBO,
auarpamma Jiliepa

https://m.edsoo.ru/B8EOT6R2S

28

Cryyvaiinble BeTUYMHBI U
pacripesiesieHus

https://m.edsoo.ru/J2HIH7Y5Q

29

MareMaTHdeckoe 0KUIaHue
CITy4ailHON BETMYMHBI

https://m.edso0o0.ru/G9Y6S0M4D

30

MareMaTHudeckoe 0KUIaHue
CIIy4ailHON BEJIMYMHBI

https://m.edso0.ru/E9B6C210Z

31

Konrpomnbnas padora:
"BeposITHOCT M CTaTUCTHKA"

https://m.edsoo.ru/S1Q7E6P9H

32

Brruncnenue BepostHocTel
COOBITHI ¢ pUMEHEHHEM (OPMYIT
U rpauyecKux METO10B

https://m.edsoo.ru/M2N6R3J0Q

33

Brrunciienue BepossTHOCTEN
cOOBITHIi ¢ IpUMEHEeHuEM GopMyIT
U rpauyecKkux MEeTo/10B

https://m.edsoo.ru/U7M302A4Y

34

CityyaiiHble BEJIMYUHBI U
pacmpenenenus. MareMaTuueckoe
0KUJaHUE CIyYalHOW BEJIMUYMHBI

https://m.edsoo.ru/I12X0D4U4L
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OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero 001ero 0opa3oBaHus
pe3yJbTarTa
6 Teopus BeposTHOCTEN U CTaTUCTHKA
6.1 YutaTh ¥ CTPOUTH TAOJIUIIBI ¥ TUATPAMMBI
6.2 OnepupoBaThb  NOHATUSAMHU:  CpefHee  apudmeThyeckoe, MeaUaHa,
' HauOoJIbIlIee, HAaMMEHbIIee 3HaUeHHE, pa3MaX MacCHBa YHUCIOBBIX JaHHBIX
OnepupoBaTh NOHATHUAMHU: CIyHYalHBIM AKCIEPUMEHT (OMBIT) U ClydyaliHOe
COOBITHE, 3JEMEHTAPHOE COOBITHE (DJIEMEHTApPHBIH MCXOJ) CIy4yalHOro
6.3 OMbITa; HAXOAWTb BEPOSATHOCTH B OMNbITAX C PAaBHOBO3MOXKHBIMU
CIIy4aHBIMHM COOBITUSIMHU, HAXOJAUTh U CPABHUBATH BEPOSTHOCTU COOBITUI B
M3YYEHHBIX CIy4YaillHbIX dKCIIEpUMEHTaX
Haxomute u ¢dopmMynupoBaTh COOBITHS: TepecedeHHe U OObeIMHEHUE
6.4 JaHHBIX COOBITUH, COOBITHE, TPOTHBOIOJIOKHOE TAHHOMY COOBITHIO;
' MOJIb30BATHCS AHarpaMMaMu Diiiepa U GOpPMYIIOil CIOKEHHUS BEPOSATHOCTEH
IIPU pELICHNH 3a]a4
OnepupoBaTh NOHATHAMHU: YCIOBHAsI BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOUIbIO IpaBWJIa YMHOXKEHHS, C IOMOILBIO
JIepeBa CIIy4alHOIO OIbITa
6.6 [TpuMeHATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPH PEIICHUH 3aa4
OnepupoBaTh NMOHATUSMH: HCIBITAaHHE, HE3aBHCHMBIE HUCIBITAHUS, CEPHS
6.7 UCHBITAHUH, yCIIEX U HeyJauya; HaXOAUTb BEPOSITHOCTU COOBITHH B CEpUM
' HE3aBUCHMBIX HCHBITAHUN /10 MEpPBOrO ycliexa, HAXOAUTh BEPOSTHOCTH
coOBITHI B cepuu ucnblTanuil bepHysm
6.3 OnepupoBarh  NOHATUSMH:  CllydailHas  BEJIMYMHA, pacIpenesieHue
' BEPOATHOCTEH, AMarpaMma pacipeaeseHus
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero 00pa3oBaHusA
pe3yJbTarTa
5 Teopus BEpOATHOCTEN U CTATUCTUKA
5.1 CpaBHUBaTh  BEpPOSTHOCTM  3HAYEHUW  CIAy4YallHOM  BEJIUYMHBINO




pacnpeesieHrIo WK ¢ TOMOLIbIO AUarpaMm

OnepupoBaTb NOHATHEM MAaTEMaTUYECKOTO  OXUIAHWS, MPUBOAUTH
IIPUMEPBI TOT0, KaK MPUMEHSIETCS MaTEMaTUYECKOE OXUAAHUE CIy4alHOU

32 BCJINYNHEBI, HaXoJUTh MaTEMaTHU4YCCKOEC OXXHNJaHHUEC 110 AaHHOMY
pacrpeneneHuto

53 Nmets npenacraBieHne o 3aK0HE OOJBIIUX YHCET

5.4 NwmeTs npeacTaBieHrne 0 HOpMajabHOM pacrpeaeieHun




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHne JaHHBIX ¢ TOMOILBIO TabIuIl U quarpamm. Cpennee apupMeTHYECKOE,
Me/raHa, HauOoJbllee U HauMEHbIIee 3HAYCHHS, pa3Max, TUCIEepPCHsl U CTaHAapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpPOB

6.2

Cry4aiiHble SKCIIEPUMEHTHI (OIBITHI) U CITyYaiiHbIE COOBITHS. DJIEMEHTAapHbIE COOBITHS
(ucxozpl). BepostHocTh citydaifHOro coOBITHS. BAM30CTH 4YacCTOTBIM BEPOSTHOCTH
coObITHi. CiryyaiiHble OIBITBI C PABHOBO3MOXKHBIMHM 3JIEMEHTapHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONIBITAXC PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepanuu Hax COOBITUAMHU: TepecedeHue, OOBeAMHEHHEe, MPOTHBOIIOIOKHbBIE
coObITus. Jlnarpammel Ditnepa. @opmMyiia CI0KEHHS BEPOSTHOCTEH

6.4

VYcinoBHass — BEpPOSITHOCTh.  YMHOXKEHHUE  BepoATHOCTEe.  [lepeBo  cirydailHOro
skcriepuMenTa. @opmyria mojHOM BeposTHOCTH. HezaBucumbie COOBITHS

6.5

KomOunatoproe mpaBmino ymHOXeHus. [lepectaHoBkm u dakrtopuan. Ywucio
couetanuil. Tpeyronbauk Ilackans. @opmyna bunoma HeroToHa

6.6

bunapHblli ciy4aiiHbIl ONBIT (MCHBITaHWE), yclex M Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHbITaHUM 10 1nepBoro ycnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHym

6.7

CnyqaﬁHaﬂ BCIIMYHHA. PaCHpeI[eJ'ICHI/IC BepOﬂTHOCTCﬁ. I[HarpaMMa pacnpeaciiCHu.
HpI/IMepBI pacnpeneneﬂnﬁ, B TOM YHUCJIC TCOMCTPUUCCKOCHU OMHOMHAIIEHOE

11 KJTACC

Kon

IIpoBepsiemMblii 3JIeMEeHT CoO/iep:KaHUs

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

UucnoBble XapakTEpUCTUKHM CIIyYalHBIX BEJIMYMH: MaTEMaTUYECKOE OXHUAAHUE,
JUCIIEPCUSl U CTAaHJAPTHOE OTKJIOHEHHWE. IIpumepsl mpuMEHEeHUuss MaTeMaTH4eCKOro
OKMJIaHHs, B TOM YHCIE B 33Ja4ax W3 IOBCEIHEBHOM >XM3HU. Maremarnyeckoe
OKHMJIaHWE OMHApHOW CIIy4ailHOW BeNWYWHBI. MaTeMaThdeckoe OXXHUIAHUE CYMMBbI
CIIy4alHbIX BEJIMYMH. MaTeMaTu4ecKoe OKUJaHUE U TUCIIEPCUs T€OMETPUYECKOTO U
OMHOMUAJIBHOT'O pacIpeieIeHHM

52

3aKkoH OOJIBIIMX YHCENl M €ro pojib B HayKe, MpHpoje U olmiecTBe. BriOopouHbIit
METOJI UCCIIEOBAHUM




53

[Ipumepsl  HENmpephIBHBIX  clydalHbIX  BeauuuH. [loHsSTHE O  IUIOTHOCTH
pacnpenenenus. 3agauu, NPUBOIALINE K HOpMAIbHOMY pactipeneneHuto. [lonstue o
HOpPMaJIbHOM pacipeiesieHuu




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
IMPOTPAMMBI CPEJJHET'O OBIIETI'O OBPA3OBAHUA

Kona IIpoBepsiemble TPeOOBaHUSA K NPeIMETHBIM Pe3yJIbTaTaM OCBOEHHS
NpPoBepPseMOro | OCHOBHOII 00pa30BaTe/IbHOI NPOrpaMMBbI CpeHero oo1ero
TpeOoBaHus o0pa3oBaHust

Bnanenne MeTogamMu JI0Ka3aTENbCTB, aJlrOPUTMAMU pEIICHUS 3ajad;
ymMeHue (GOopMyJIHMpOBaTh M ONEPUPOBATH MOHATUAMU: OIpe/eIeHHE,
aKcuoMa, TeopeMa, CJeJICTBHe, CBOWCTBO, MpPH3HAK, JO0Ka3aTelbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; NPUMEHSITh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOMNOJIOXKHOE YTBEP)KICHHE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTU4ecKOW HWHAYKLUH;
IIPOBOJIUTH JI0KA3aTeNIbHbIE PACCYKIECHUS MPH PELICHNUH 3a]a4, OLICHUBATh
1 JIOTHYECKYI0  TPaBWJIBHOCTh  PACCYXJIEHHH; yMEeHHE OIepUpOBaTh
MOHATUSMH: MHOXECTBO, TTOJMHOKECTBO, OTEPAIMU HaJ MHOKXECTBAMH,
YMEHHE HUCIOJb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OIMCAaHMS PeaJbHBIX MPOLECCOB U SIBICHUHA U MPH PEIICHUH 337ad, B TOM
qucie U3 IPyTUX y4eOHBIX MPEIMETOB; YMEHUE ONEpUPOBATh MOHATHAMM:
rpad, cBsa3HBIN rpad, qepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 33aBaTh
U ONMMCHIBATh Ipadbl pa3iInYHBIMU CIIOCOOAMM; MCIIONB30BaTh rpadbl MpU

peUICHUHN 3a1a1

YMeHne omnepupoBaTh MOHATHUSMHU: HATypallbHOE YHCIIO, IEJN0€ YHUCIIO,
CTCIICHb C IIEJIBIM TI0Ka3aTelieM, KOPEeHb HATypalbHON CTEIICHH, CTEIEHD C
palMOHATILHBIM [TOKA3aTelIeM, CTEIICHb C JCHCTBUTEILHBIM TOKa3aTeleM,
norapudmM dYHCIAa, CHHYC, KOCHHYC M TAaHT€HC TPOW3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJI0, PAalMOHAIBHOE YHWCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOXCECTBAa HATypaJIbHBIX, MCJIbIX, pPAlUOHAJIbHBIX, Z[€I>'ICTBI/ITCJIBHLIX
2 qycell; yMEHHe UCTOIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHbIINN 001U
JeNuTeNh W HauMeHbIee ofIliee KpaTHoe, anroput™ EBkimpma mpu
pelicHrN 3aJa4;, 3HAKOMCTBO C pPa3/IMYHbBIMH ITO3MIIHUOHHBIMU CHUCTEMaMU
CUMCIICHUS; YMEHHE BBITIOHATH BRIYUCIICHHE 3HAYCHUN U IPEOOpa3OBaHHS
BBIPOKEHUI CO CTENeHSAMHU U JiorapupmMamu, npeodpazoBaHusi IpOOHO-

paloOHaJIbHBIX  BBIPDAKEHUH; yYMEHHE  ONEpPUPOBaTH  MOHATUSAMHU:

OCICIO0BATCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaH rnporpeccusd, TeoOMCTpHUYICCKAA




nporpeccusi, OECKOHEYHO YOBbIBAaIOIIas TIE€OMETpHUYEcKas IpOrpeccus;
yYMEHHUE 3a/laBaTh II0CJIEA0BAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYPpPEHTHBIX (hOpMyYJT; YMEHHUE ONEPUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOIYJIb W apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amucu  KOMIUIEKCHBIX — YHCET
(reomeTpuyveckas, TPUTOHOMETpPUYECKass U anreOpandeckas), yMeETh
NPOU3BOJUTH apu(METHUECKUE JEHCTBHS C KOMIUICKCHBIMH UHCIIAMU;
MPUBOIUTH TIPUMEPHI MCIIOJIF30BAaHMS KOMIUIEKCHBIX YHCEN; ONEpUPOBAThH
NOHATHAMM:  MaTpuna 2x2  wu  3X3, ONpeaenuTellb  MaTpHIbI,

FGOMeTpI/I‘-IeCKI/If/i CMBICJI OIIPCACIINTECIIA

YMeHHne onepupoBaTh MNOHATHAMH: PalMOHAIbHBIE, HPPALHOHAIBHBIC,
IOKa3aTesbHbIe, CTENEHHbIC, JOrapupMUUYecKre, TPUTOHOMETPHUUECKUE
YpaBHEHUs M HEPaBEHCTBA, WX CHUCTEMBI, YMEHHE OIEPHUPOBATH
MOHATUSIMM: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKUE, ypaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YPABHEHUHM M HEPABEHCTB, PaBHOCHIBHOCTH
YpPaBHEHU, HEPABEHCTB MW CHUCTEM; YMEHHME peniaTb YpPaBHEHHS,
HEPAaBEHCTBA M CHUCTEMbl C IOMOUIBIO pPa3IUYHBIX IPUEMOB; peELIATh
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C I1IapaMETpPOM; IPUMEHSATH
YPaBHEHHsI, HEPABEHCTBA, MX CHUCTEMBI Ul PELICHUS MaTEMaTHYECKHX

3a7a4 ¥ 3a]1a4 U3 Pa3UYHbIX 00JacTel HAyKu U peaqbHON KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
NEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMHU, KCTpeMyM (QYyHKIUH, HauOOJbllIee U HAUMEHbIICEe 3HAUCHHS
(GYHKIUM Ha TPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
GyHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢u3nveckuii CMBICT TPOU3BOJHOHM, TEpBOOOpa3Has, ONpeAcIEHHbIHI
MHTErpai; yMEHHE HaxXOAMThb AaCHUMITOTHI Tpaduka (QyHKLUUH; yMEHHE
BBIUUCIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3ULMN (YHKIMHA, HAaXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GyHKIMU; yMEHHME HaXOIUTh HPOM3BOJHBIE 3JEMEHTApHBIX (QYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJHYIO JJIsi HUCCIENOBaHMS (PYHKIMM,
HaxXoJuUTh HauOOJbIINE WM HAaUMEHbIINE 3HAYEeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM amiapara MaTeMaTHYeCKOTo
aHalu3a; NPUMEHATh MPOU3BOAHYIO Ul HAXOXKICHHWsS HAWIy4dIlIero
pelieHns B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMHYECKHX M

(bU3MYeCKUX 3a/adax; HAXOJIUTh IUIOMAAU U 00BEMBI (DHUTYp C TOMOIIBIO




HHTCrpaga; MNpUBOAWUTL HNPHUMEPLI MATECMATHUYCCKOro MOACIHUPOBAHUA C

MOMOILBIO AU PepeHInaNbHBIX YPaBHEHUI

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMU, oOpaTHas QyHKIUS,
KOMIO3UIUS (QYHKIMM, JuHeWHas (QyHKUOUs, KBaJpaTU4Has (QyHKUHUSA,
panMoHanbHass (QYHKLUS, CTeNeHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTesbHAs |
norapupmuueckas (QyHKIHMH; yMEHHE CTPOUTh TpapUKH HM3YYEHHBIX
GbyHKUMH,  BBINOJHATH  TpeoOpa3oBaHuss  rpadukoB  (GyHKUHMH,
UCIOJIb30BaTh TPa(QUKK Ul U3yYEHUs MPOLECCOB U 3aBUCHUMOCTEH, MpHU
peleHnH 33734 U3 JAPYrHX y4eOHbIX NpeAMETOB M 3ajJad M3 peajbHON
KHW3HH, BBIpAXKaTh (HOPMYJIaMHU 3aBHCHMOCTH MEXIy BEINYHHAMU;
UCIOJIb30BaTh CBOMCTBA W Trpaguku (QyHKIMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMH; H300paxxaTb Ha KOOPIWHATHOM

IJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HBIX TUIMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJM U YacTH, HA JBWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33J]aud U3 00JIACTH YNPaBICHUS JUYHBIMH U CEMEHHBIMU
(buHAHCAMM); COCTaBJISTh BBIPAKECHHS, YPABHEHHs, HEPABEHCTBA U UX
CUCTEMBI IO YCJIOBHIO 3a/ayH, HMCCIEIOBATh IIOJIYYEHHOE pELICHHE U
OLICHMBATh MPaBAONOJ0OHOCTh pPE3YyJIbTATOB;, YMEHUE MOJEIUPOBAThH
peanbHBIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHUS,
ypaBHEHHUSI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJIEIM C  WCIOJB30BAHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yapTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJblllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIEPCHUs, CTAHIAPTHOE
OTKJIOHCHHE YHUCJIOBOTO Ha0Opa; YMEHHUE HW3BJICKATh, MHTEPIPETUPOBATH
uH(pOpMalIMIO, MPEICTaBICHHYIO0 B Ta0JMIaX, HA AMarpaMMax, rpapukax,
OTPaXKaIOIyI0 CBOMCTBA peajbHBIX MPOLECCOB U SBIICHUI; MPEACTABISTh
uHGOpMAlLIMI0O C TOMOUIBI0 TabMUIl W JUarpaMM; HCCJIeI0BaTh
CTaTHCTUYECKUE JaHHBIC, B TOM YHUCJIC C MPUMEHEHHEM TIpadUIecKux
METOJIOB M 3JICKTPOHHBIX CPEJICTB; IpaUIECKU UCCIEA0BATh COBMECTHBIC

HaGHIOI[CHI/I}I C MOMOLIbIO JUuarpaMm pacCCruBaHUA U JIMHENHOM perpeccuun

YMeHHe onepupoBaTh IOHATUAMM: CIyYaWHBIH OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHS; YMEHHUE BBIUHCIATH

BCPOATHOCTL C HCIIOJIL30BAHHCM l"pa(bI/ILIeCKI/IX MCTOJO0B, IIPHUMCHSITH




GbopMysbl CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHynnu, komOuHaTopHbIe (QakTHl U (GOPMYIIBI,
OLICHHMBATh BEPOSTHOCTH pealbHBIX COOBITHI; YMEHHE OIEpPUpPOBATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPElEIICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHuE, JUCHEPCHUs U CTaHJApTHOE OTKJIOHEHHUE
CllyyallHOM  BEJNWYMHBL, (YHKLMU pacnpeieieHus U IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO U HOPMAJIBLHOTO PaclpeesieHuil; yMEHUe
HCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pACHpe/eNeHU Ui pellieHus 3a1ay;
3HAaKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHUE NPUBOIAUTH IMPUMEPHI NPOSBICHUS 3aKOHA
OONBLIMX 4YHMCET B MNPHUPOAHBIX M OOLIECTBEHHBIX SBICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YMCIIO COUYETaHU,
YUCIO  NEePecTaHoBOK; OumHOM  HblOTOHA;  yMeHHEe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYKIACHUS Ul pEIleHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEAJbHBIX COOBITHIL; COCTABIATh BEPOSTHOCTHYIO MOJENb U

HHTCPIIPCTHPOBATDH HOJ'Iy‘lCHHBIﬁ pe3yiibTaTt

YMeHue omnepupoBaThb NOHATHUSMU: TOYKA, MpsiMasl, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIUUYMHA YIJIa, IUDIOCKUH YTroJl, JBYyTrpaHHbIN
yro, TPEXTPaHHBIM YroJl, CKPEIUBAIOLIUECs IpsSIMbIE, MapaieIbHOCTh U
NEePHEHANKYISIPHOCTh TPSAMBIX W IUIOCKOCTEH, Yroi MEXIy MpSMbIMU,
Yroia MeXAy HpsIMOH M IUIOCKOCTBIO, YroJll MEXAy IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE MEXAY HPSIMBbIMH,
paccTosiHue MEeXAy IJIOCKOCTSMHU; YMEHHUE HCIOJb30BaTh MPHU PEIICHUU
3a/a4 M3y4ueHHbIe (PAKThl U TEOpPEMBI IJIAHUMETPUHU; YMEHHE OILEHUBATh
pa3Mepsl OOBEKTOB OKpY)KAIOIIErO0 MHpa; CTPOUTH MaTeMaTUYECKUE
MOJIETTM C TIOMONIbI0 TE€OMETPHUYECKHX TOHATUH M BEIUYMH, peuaTh

CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a/1a1U
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (GUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapaenenurnes, Opu3Ma, NHUpamMuia, (Urypa M IOBEPXHOCTb
BpalleHus1, IWIMHIAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0MaIb
MOBEPXHOCTU THPAMUJBL, TPU3MBI, KOHYCa, IMIMHApA, 00BEM KyOa,
NPSMOYTOJBHOTO TapauleNienueaa, HTUPaMUAbl, MPU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BéPTKAa MOBEPXHOCTH, CEUCHMS KOHyca M IMJIMHIPA,
napajjieibHple OCH WM OCHOBAHHIO, CEUEHHE I1apa, IUIOCKOCTb,

Kacaromasics cQeppl, NUWIUHAPA, KOHYCa, YMEHHE CTPOUTh CEUCHHE




MHOTOTpaHHHKa, U300pa’kaTh MHOIOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpAILIEHUs, UX CEYEHHs, B TOM YHCIIE C IIOMOILBIO JIEKTPOHHBIX CPECTB;
yMEHHE MPHUMEHSTHh CBOMCTBA T€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
(dbopMyIIMpOBaTh ONpeAeNeHUs U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T€OMETPHUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccudukanuio Quryp 1o
pPa3NUYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE JIOTIOJIHUTEIbHbIC

MTOCTPOCHUS
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YMenue onepupoBaTh MOHSTUSAMM: JBHKEHHE B  IPOCTPAHCTBE,
napajvieJbHbI MEepPEeHOC, CUMMETPHS Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUE TOM00MS, TMOAOOHBIE (QUTYPBI, YMEHHUE
pacrmo3HaBaTh paBHbIE U MOJOOHBIE (UTYPBI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3aJla4y; HaXOJWUTh T'€OMETPUYECKHE BEIUYMHBI (JJIMHA, YTOJ,
Iomaab, 00bEM) IpU PEICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peanLHoﬁ KU3HU, YMCHHUC BBIUYUCIIATH TCOMETPHUYCCKUEC BCIMYHNHBI
(nmuHA, YTroON, TUIOMAAh, OOBEM, IUIOIMIAAL TOBEPXHOCTH), HUCIOJIB3YS
HN3YYCHHBIC (i)OpMy.IH)I U MCTOJbI, B TOM YHCJIC: ILIOINAJAb ITOBCPXHOCTHU
MUpaMuIbl, MPU3MBI, KOHYCa, UWIMHIpA, IJomans chepsl; o0béM Kyoa,
NpAMOYTOJIBHOI'O  Mapajuiejiciumneaa, IMmupamMuibl, I[IPU3MbI, OUWIWHAPA,

KOHYcCa, II1apa; yMEHHE HaXOIUTh OTHOIIIEHHE 00BbEMOB TTOTI00HBIX (pHUTyp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOpAMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPJAWUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa HA YHCIO, pa3ioKeHHWE BEKTOpa Mo Oasucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENICHUE, YTOJN MEXIY
BEKTOPAMH, YMCHHE WCIIOIH30BaTh BEKTOPHBIH M KOOPJWHATHBIA METOJ

AJI1 peIICHUA T'COMETPHUICCKUX 3a/[aY U 3ala4 APYTI'UX y‘le6HBIX npeaAMCTOB
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YMeHue BbIOMpATh MOIXOIAMINNA METO IS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TMPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB M SIBJICHWM, YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHl MATEMATHYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKN




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Yucaa ¥ BEIYUCICHUS

1.1 Hatypanbnsle u nensle yncina. [Ipu3Haku 1e1MMOCTH LETBIX YACET
12 Pammonaneubie  uyncia. OOBIKHOBEHHBIE U JIECATHYHBIE JpOOH, TIPOLICHTHI,
' OeCcKOHEeuHbIe IEPUOUECKUE TpodU
13 ApudmeTnuecknuii KOpeHb HaTypaJlbHOW cTemneHu. J[elicTBHs ¢ apudMeTUIECKUMHU
' KOPHSIMHM HaTypaJbHOW CTEIIEHU
L4 Crenens ¢ nenslM nokasareneM. CTENeHb ¢ pallMOHAIBHBIM NToKa3areneM. CBOMCTBa
' CTETEeHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HaTypalbHbIE JOrapu(Mbl
JlelictButensHble 4Yuciia. ApudmeTndeckue omnepanuu ¢ JSHCTBUTEIHHBIMHU
1.7 yrciaamu. [IpuOmkéHHbIe BRIYUCICHHS, IPaBUIa OKPYTICHHUS, IPUKHUJIKA U OLICHKA
pe3yabpTaTa BEIYMCICHUN
1.8 [IpeobpazoBanue BeIpaKeHUN
1.9 KommiekcHbie yucna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lensle n 1poOHO-paliiOHAIbHBIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUSA
23 Tpuronomerpruyeckre ypaBHEHUs
24 [TokazarenbHble U TOrapu(pMUUECKHE YPaBHEHUS
2.5 [enbie u 1poOHO-palIMOHATFHBIC HEPABEHCTBA
2.6 HppaunoHaiibHbie HEPABEHCTBA
2.7 [TokazarenpHbIe U TOTapuPpMUUIECKHEe HEPABECHCTBA
2.8 TpuroHomeTpuyeckre HepaBeHCTBA
2.9 CucremMpl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IApaMeTpaMu
2.11 Matpuiia cuCTeMBI JIMHENHBIX YypaBHEHUI. OnpeaenuTeslb MaTPULIbL




OyHKIUH U TpaPuKH

OyHKUA, cnocodbl 3amanus ¢yHknuu. ['padux GyHkiuu. BzammHO oOpaTHBIC

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [leproanueckue GpyHKINHI
OOnacTe ompeneneHuss M MHOXKECTBO 3HaueHuWH ¢yHkuumu. Hymum ¢yHkuum.
39 [IpoMexyTKu  3HAKOMOCTOSHCTBA. [IpOMeXyTKM  MOHOTOHHOCTH  (DYyHKIUH.
' MakcumMyMbl U MUHUMYMBI (QyHKUuH. HanbGonbliee ¥ HauMeHbIee 3HAYCHUE
(GyHKIIUU Ha TPOMEKYTKE
13 Crenennas ¢GyHKUMS C HATypaJibHBIM M II€JIbIM TokazareneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa U rpaduK KOpHS /-0l CTENECHH
34 Tpuronomerpudeckne GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazarenbHas u gorapudmuueckas GyHKIUU, UX CBOMCTBA U IrpaduKu
16 Toukm paspeiBa. AcumnToTel rpadukoB (yHkmui. CoiicTBa  (QyHKIHH,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 ApudmeTrnueckas u reomeTpudeckas nmporpeccur. opmMyiia CI0KHBIX POLIEHTOB
4 Havana maTemaruueckoro ananmsa
4.1 [IpousBonnas Gpynkuuu. [IpousBoaHble 31eMeHTApHBIX QYHKIUN
[IpumeHeHne TNPOU3BOAHON K HCCIEAOBaHUIO (YHKIHMA Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxosxxaeHne HauOoJbIIero 1 HAaMMEHbBIEro 3HaYeHUs (QYHKLUUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. MuTerpan
5 MHosxecTBa U JIOTHKa
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. J{narpaMmel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCcTHKa
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUuKH
7.4 Tena u MOBEpXHOCTH BpaIIeHUS




7.5

Koopaunats! 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI JIA1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



