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INOACHUTEJIBHASA 3AIINCKA

VYyeOunlii Kypc «BeposSTHOCT W CTAaTUCTHUKA» YriayOJE€HHOTO YpOBHS
ABIIACTCS TPOJOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca
yrayOnEHHOTO YPOBHS Ha YPOBHE CpeHero oluiero oOpa3zoBaHus. Y4eOHBINA Kypc
npeaHa3HavyeH sl GOpMUPOBAHUS Y 00YUAIOIINXCSI CTATUCTUYECKON KYJIBTYPhI U
MOHUMAHUS POJIM TEOPUU BEPOSATHOCTEW KaK MaTEMaTUYECKOTO MHCTPYMEHTA IS
W3YUCHHUs CIIy4yalHBIX COOBITUM, BEIMYMH U TiporieccoB. Ilpu u3ydeHHM Kypca
o0OoramarmTcsi NOPEACTaBlICHUs OO0ydYalIIUXCi O METOAAX HCCIEAOBAHUS
U3MEHYMBOTO MHUpPA, pa3BUBAaeTCs IOHUMaHWE 3HAUYMMOCTH M  OOLIHOCTHU
MaTeMaTUYeCKUX METOJOB IO3HAHHMS KaK HEOThEMJIEMONl YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHSI.

Copepxanue y4eOHOro Kypca HalpaBiI€HO Ha 3aKpeIyieHue 3HaHUM,
MOJIYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3zoBaHusl, U
Ha pa3BUTHE MPEACTABICHUN O CIy4YalHBIX BEIMYMHAX U B3aMMOCBA3SAX MEXKIY
HUMH Ha Ba)KHBIX MPHUMEpPaX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaroumxcsi JOJIKHO ¢cHOpMUPOBATHCS MPEACTABICHHUE O
HauOoJiee ynoTpeOUTEIbHBIX U OOIMX MaTEMAaTUYECKUX MOJIENSAX, UCIOJIb3yEMBIX
JUIsL  ONHMCAHWS  AHTPOINOMETPUYECKUX W JeMOrpauueckux  BEJIHYHUH,
HOTPEIIHOCTE B pa3iMyHbIE pPOJAa H3MEPEHUSIX, IUTEIBHOCTH O€30TKa3HOMN
pabOThI TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U MTPOIIECCOB
B oOmiecTBe. YUeOHbI Kypc sBIseTcs 0a30il 1Jii OCBOEHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJIMMBIX CIIELMAIMCTAM HE TOJBKO MHKEHEPHBIX
CIIEIMAIBHOCTEM, HO TaKXE COLMAIBHBIX M IICUXOJIOTHYECKUX, IOCKOJIbKY
COBpPEMEHHBIE O0IIIECTBEHHBIC HAYKHU B 3HAYUTEIILHONW MEpe HCHOJB3YIOT ammapar
aHanM3a OOJBIIMX JaHHBIX. lleHTpalbHyl0 YacTh Y4eOHOro Kypca 3aHUMAaeT
o0cyX/IeHre 3aKoHa OONbIIMX 4YHcel — (YyHAAMEHTAIBHOTO 3aKOHAa MIPHUPOJbI,
UMEIOILIET0 MATEMATHYECKYI0 (POPMATTU3ALIMIO.

B cooTBeTrcTBMM C yKa3aHHbIMM LEISIMH B CTPYKType YYEOHOro Kypca
«BeposTHOCTh M CTAaTUCTHKA» Ha YIIIyOJIEHHOM YPOBHE BBIJIEICHBI OCHOBHBIC
conepxkatenbHble TUHUU: «Ciydyalinble cCOOBITUS U BeposiTHOCTH» U «CriydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILINX YHUCEI.

[ToMUMO OCHOBHBIX JUHUH B y4€OHBII KypC BKJIIOYEHBI 3JEMEHTHI TEOPHUH
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMBIC JSi TOJHOLEHHOTO OCBOCHHUS
MaTepualia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYpCOB.

Copepxanune suHMM «CioydaiiHble COOBITHSI U BEPOSITHOCTU»  CIIY>KHT
OCHOBOU 711 (DOPMUPOBAHMS TPEACTABICHUA O PACIPEACIICHUA BEPOSATHOCTEH
MEK1y 3HAUCHUSIMU CIIyYalHbIX BEJIMUYUH. BaXKHYI0 4acTh B 3TOM COAEP)KATEIBHOU
JIMHUY 3aHUMAET U3yYEHHE TEOMETPUUYECKOTO U OMHOMHUAIBHOTO pacipeiesieHu U



3HAKOMCTBO C UX HENPEPHIBHBIMH AHAJIIOTaMU — MOKA3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeneaeHusIMu.

Tembl, CBsiI3aHHbIE C HENPEPHIBHBIMU  CIIyYaWHBIMM  BEJIMYMHAMH U
pacnpeniesieHusIMH, aKIEHTUPYIOT BHUMAHUE OOYYaIOIIMXCS Ha OINUCAHUU W
W3YUYCHUM CIyYalHBIX SIBJICHUM C TIOMOIIBIO HEmpephiBHBIX (yHKIUNA. OCHOBHOE
BHUMAaHUE YACISIETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY PaclpeIeIICHUSIM.

B yue6HOM Kypce mpeaycMaTpuBaeTcs 03HAaKOMHUTEIBHOE HM3YyUYEHUE CBSI3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMHU U ONHCAaHUE O3TOW CBA3M C TOMOIIBIO
Kod(ppuLMeHTa KOPPEJSIIIUM W €ro BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJICpKaHUs Pa3BUBAIOT TEMY «JluarpamMmbl pacCeMBaHUs, U3YUCHHYIO Ha YPOBHE
OCHOBHOTO 001Iero 0o0pa3oBaHHs, © BO MHOTOM OINHUPAIOTCS HAa CBEICHUS W3
KYpCOB alTeOpbl K TEOMETPHUH.

Emé omun oaneMeHT  coiep)kaHus, KOTOPBIA  MpeasiaraeTcss  Ha
03HAKOMHUTEILHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYTAIONIUX B €AUHUIYY BpeMeHU. O3HaKOMJIEHUE C pacipeaeieHueM
BEPOSITHOCTEH KOJMYECTBA TAKUX COOBITUH HOCHUT Pa3BUBAIOIIMKA XapakTep U
SBIIETCS AKTyaJbHBIM IS OyIyIIMX aOUTYpPHEHTOB, MOCTYHAIOIIUX HA y4eOHbBIE
CIICIMAJIBHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMM HayKaMH, TICUXOJIOTHEH U
yIpaBIECHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP U cCTaTHCTHKa» Ha
yIIIyOJICHHOM YypOBHE oTBoauTcs 68 wacoB: B 10 kmacce — 34 uvaca (1 yac B
Henento), B 11 kinacce — 34 gaca (1 yac B HeIel0).



COJEPXXAHME OBYUYEHUA
10 KIIACC

['pad, csa3ubIil rpad, myTH B rpade: mukisl u nenu. CteneHsb (BaIEHTHOCTH)
BepinHblL. ['padbl Ha miiockocTu. JlepeBbs.

Cry4aitHble SKCIIEPUMEHTHI (OTBIThI) M CIyYailHble COOBITHS. DJIEeMEHTapHbBIC
coObITUsl (Mcx0/bl). BeposTHOCTH ciiydallHOTO COOBITHSA. BIM30CTh YacTOTHI U
BepOSITHOCTU ~ coObITHi.  Ciy4aifHble  ONBITBI  C  PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuu Haj COOBITUSIMU: TIEpECeUCHUE, 00beTMHEHUE, TPOTUBOIIOIO0KHbBIC
coObITus. J{narpammel Ditnepa. @opMyiia CIOKEHHS] BEPOATHOCTEH.

VYcnoBHass BEPOATHOCTb. YMHOKEHHME BEPOATHOCTEW. [lepeBo ciryyallHOTro
skcnepumenTta. Gopmyia nosHou BeposTHocTH. Popmyna balieca. He3zaBucumsie
COOBITHSI.

bunapHbIil cirydaiiHblil ONBIT (MCHIBITAHUE), YCIIeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepus HE3aBUCHMBIX UCIIBITAHUN 10 IEepBOro ycrexa. IlepecranoBku
u (Qakropuan. Yucno coueranuit. Tpeyrompauk [lackans. ®dopmyna OuHOMA
Hprotona.

Cepust He3aBUCHMBIX wucnblTaHUNd bepuymnu. CryvaiiHplii  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyuaitnas  BennunHa. Pacnpenenenune  BeposATHocTen.  [Imarpamma
pacnpenenenusa. Onepanuu HaJl CIydYalHbIMU BelWYMHaMu. buHapHas ciiyyailiHas
BenMunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE W
OMHOMUATLHOE.

CoBMECTHOE pachnpelesieHHe [BYX CIy4alHbIX BeauuuH. He3aBucumble
CIy4yallHble BEJIMYMHBL.MATEMaTHUYECKOE OKHAAHUE CIIYYalhHOU BEIWYHHBI
(pacnpenenenusi). I[lpumepbl  NPUMEHEHUST  MATEMaTUYECKOTO  OKHJIAHMS
(ctpaxoBaHme, JoTepes). MaremaTHueckoe OXXKHJIaHWe OWHApPHOW Ciy4dailHOM
BEJIMYMHBI. MaremMaTU4ecKoe  OXHUJAHUE CYMMbI  CIIYYallHbIX  BEJWYHH.
MaremaTtnueckoe 0)KUJIaHuE r€OMETPUYECKOTO " OMHOMHUATILHOTO
pacnpeieeHU .

[ucnepcus W CTaHZAPTHOE  OTKJIOHEHUE  CIIyYalWHOW  BEJIMYMHBI
(pactipenenenus). Jucnepcust OuHapHOM cilyyailHON BeMTWYMHBL. MaTemMaTH4ecKoe
O0XKUJAHWE TPOM3BEICHUA U JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss ©W CTaHAApPTHOE  OTKJIOHEHHME  OMHOMHUAILHOTO
pacnpenenenusd. Jlucrnepcuss W CTaHAAPTHOE OTKJIOHEHHE T€OMETPHUYECKOrO
pacnupeneneHusl.

11 KVIACC



HepasenctBo YeoOpiméra. Teopema YUeoOsméra. Teopema bepryinu. 3akoH
Oonpmmx  uucen.  BpIOOpouHBIE  MeTOA ~— HWccienoBaHWid.  BeiOopouHbIe
xapakTepucTuku. OLEeHUBaHUE BEPOSTHOCTH COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUNIOTES C TOMOLIBIO U3YUEHHBIX PACIPEICICHUN.

HenpepsiBHble ciy4aliHble BenuyuHbl. Ilpumepsl. DyHKIMA IIIOTHOCTH
BEPOSATHOCTH pacmupenesicHus. PaBHOMepHOE paclpeleneHne U €ro CBOMCTBA.
3aiayy, NpUBOASIINE K [TOKA3aTEIIbHOMY PaclpeeieHUI0. 3a1aun, MPUBOIAIINE K
HOPMaJIbHOMY pacrpeeneHuro. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeJIbHOTO pachpeneneHus, PyHKIMS MIIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO
pactpenenenus. PyHKIMA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEIETICHUS.

[TocnenoBaTenbHOCT,  OJMHOYHBIX  HE3aBHUCHUMBIX  COOBITMH. 3agauu,
IIpUBOAILME K pacnpeneneHuro Ilyaccona.

KoBapmarnus naByx ciydaiiHbiXx BenuuuH. KoadduiueHt muHeHOM
koppensitud.  CoBMecTHble  HAOMIOACHUS  JBYX BeIWYUH. BbIOOpOUYHBIN
Ko3(ppuumueHT Koppendauuu. Paznuune Mexay JTUHEUMHOW CBSI3bI0 M MPUYHHHO-
CJIEICTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HAaMMEHBIIINX KBAIPATOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTHUKA» (YTJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaKaaHCcKOTro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUUCKOro  OOIecTBa,  MpEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPakKIaHCKOTO oOIecTBa (BBIOOpPHI, OMPOCHI M JPYroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONH HIACHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCHMCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMM B JPYTMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOro Hapoia, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJICHHS, CBSA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy AyIIETo;

4) 3CTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aJ]1a4, PEIICHUMN, pacCyXJAeHUN, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0e30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pOBBIO (3JI0pPOBOEC IHUTAHHWE, COATAHCUPOBAHHBIM PEKHUM 3aHIATHH WU
OTIIbIXa, peryisipHas (GuU3uvecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIBHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
paznmuuabiM  chepaMm  TPOPECCHOHATLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun W pean30oBbIBAaTH COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa3oBaHHI0 U



CaMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1ad MaTeMaTUYECKOW HApPaBICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIHSHUS
COIMAIbHO-PKOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHONU M COIUAIbLHOU
Cpelbl, OCO3HaHUE TII00ABHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUCHTAIUS
HAa TPUMEHEHHE MAaTeMAaTUYeCKHX 3HAHWM JUIsl perieHus 3a7gad B obiactu
OKpY>Karolel cpefpl, IUIAHWPOBAaHUE TMIOCTYNKOB W OIEHKH HMX BO3MOKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KaIOIIEeH CPeibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAYKHW W  OOIIECTBEHHOW  MPAKTUKH, [OHHUMaHUE
MaTEMaTUYECKON HayKh Kak cdepbl 4YeIOBEUEeCKOW esITeNIbHOCTH, ATaloB €&
pa3BUTUS W 3HAYMMOCTH JUISl DPAa3BUTHUS I[MBUJIU3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM TIO3HAHUS MUPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO ACSTEIbHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue AecTBU:

BBISIBISITh U XapAaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MATEeMaTUYECKHUX
00OBEKTOB, TOHATHH, OTHOLIGHWWA MEXAy TOHITHSIMH, (POopMyIHpOBaThH
OTIPE/ICJICHHS TIOHSATUH, YCTAaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIUH,
OCHOBAHUSI JiJ1s1 000OIIEHHS M CPABHEHUSI, KpUTEPUH TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIE, EIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEUHS
B (hakTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTECPUU s
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BEIOWpATh Cmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumOoJiee TOAXOAAIMIUA €  y4E€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



WCIIOJb30BaTh BOMPOCHI KAaK HCCIEIOBATENbCKUNA MHCTPYMEHT IO3HAHUS,
dbopMynIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MMO3UIINI0, MHEHHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEAOBAHKE
110 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMAaTHYECKOro 00bEKTa, SBJICHUS, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00bEKTaMHU, SIBJICHUSIMU, TPOIECCAMU;

CaMOCTOSATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
IPOBENEHHOTO  HAOJMIOJIEHUS, MCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCa, A TAKKE BBIIBUIaTh
MNPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSAX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH ACHUIINTHI HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U JJI PELICHUS 3aauH;

BBIOMpPATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh WH(OOPMAIUIO PA3IMYHBIX BHUIOB U
dbopm npeacTaBICHUS,

CTPYKTYpHUpOBaTh WH(OpMAIHIO, MPEACTaBISITh €€ B pa3duyHbIX ¢dopmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOSITEJILHO
c(hOopMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBEpPCAJbHbIE YYeOHbIe 1elCTBUSA

OoOmmenne:

BOCIIPMHUMATh U () OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUIMHU H
HeJasIMA  OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, pelIaeMoi 3a7adu, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha TIOUCK
pElIeHUsl, COIMOCTABIATh CBOU CYXKACHUS C CYXJICHUSIMHU JPYTUX YYaCTHHKOB
Juanora, oOHapyKUBaTh Pa3Uyue U CXOJICTBO MO3UIIUM, B KOPPEKTHOUN (opme
bopMyIIHPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1a4uM, SKCIIEPUMEHTA, MUCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajad
MPE3CHTAIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PENICHUS 3a/1a4ul, BIOUPATh CIIOCOO PELICHUS C
y4€TOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJIETh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHUS
COBEpIIAEMbIX JCHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
crocodamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoIecca W pe3yibTaTa pelieHus
MaTeMaTU4YeCKOM 3a/1a4H;

MpPEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTHh KOPPEKTUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, IAHHBIX,
HAWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCT)KEHUS WIIA HEJIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JIlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHJUBUIYAIbHOU
paboThl mMpU pEHIeHHH YYEOHBIX 3a7ad, MNpPUHUMATh IeJb COBMECTHOMU
JeATEeIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOoThl, pacrpeneisTh
BUJIbI palbOT, JOroBapuBaThCs, OOCYXAaTh MPOLECC U pe3yabTaT padoTHI,
0000maTh MHCHHUS HECKOJILKHX JIIOACH;

y4acTBOBaTh B TPYNNOBBIX GopMax paboThl (0OCyxkaeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBl» H HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPJAVUHUPOBATh CBOU JCHUCTBHUS C JPYTMMH YJieHaMH KOMAaH/bI, OICHUBATh
KaueCTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMHU B3aUMO/ICHCTBUSL.

HNPEAMETHBIE PE3YJIBTATDI

K xoniry 10 kiacca oO0ydaronuiicss HAy4uTCS:

CBOOOJIHO OIEPUPOBATH MOHATUIAMU: Tpad, TIOCKUMA Tpad, CBI3HBIA Tpad,
nyTb B rpade, Uenb, LUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOro
HKCIEPUMEHTA;

CBOOOHO OMEPUPOBATH TMOHATHUSAMH: CIyYalWHBIA OKCIEPUMEHT (OIIbBIT),
Clly4aiiHOe COOBITHE, DJIEMEHTAPHOE CIy4aiiHOe COOBITHE (PIIEMEHTAPHBIN MUCXO/)
CIIy4alHOTO  OIbITA, HAaXOJWUTh BEPOSATHOCTU COOBITMM B  ONBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTapPHBIMU COOBITHUSIMU;HAXOUTh U (POPMYTUPOBATH
COOBITHSI:  TepeceueHue, OOBSAUHCHHWE  JAHHBIX  COOBITHH,  COOBITHE,
MPOTUBOIOJIOKHOE JTAHHOMY, HUCIOJb30BaTh JIUArpaMMbl Jijepa, KOOPAUHATHYIO
OpsAMYIO JUIsl PellieHus 3a7a4, TO0Jb30BaThCsl (DOPMYJION CIOXKEHUST BEPOSATHOCTEN
JUISL BEPOSITHOCTEN JIBYX M TPEX CIyYaHBIX COOBITHIA;



OIEpUpOBaTh  MOHATHUSAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXXECHHE
BEPOSATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yalHOrO HKCIEPUMEHTA,
HaXOJMUTh BEPOATHOCTU COOBITUH C NOMOIIbI IpaBWJIa YMHOXEHMs, JAepeBa
CIIy4yallHOTO ONBITA, MCMOJIb30BATh (OPMYIY MOJHOM BEPOSTHOCTH, (QOpMYyIy
baiieca npu pelieHuu 3a1a4, ONpeaeNsITh HE3aBUCUMOCTh COOBITHI TI0 hopMyJie U
110 OPTaHHU3ALUU CIIYYallHOTO SKCIIEPUMEHTA;

OPUMEHATh W3y4YeHHble KOMOMHATOpHBbIE (OPMYJBI ISl NEPEYUCIICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OMbITa, PELICHUS
3a/lady TI0 TEOPUHU BEPOSITHOCTEW;CBOOOAHO ONEPUPOBATH MOHATUAMH: OMHAPHBIN
CIIy4alHBI ONBIT (MCHBITAHHE), YCIIEX M HEyJaua, HE3aBUCUMBIE HCIIBITAHUS,
cepuisi UCIBITaHWI, HAaXOJIUTh BEPOSTHOCTH COOBITHI: B CEPUU HCIBITAHUN [0
NEPBOr0 YyCIieXa, B CEpPUM HCHbITaHWA bBepHysuIM, B OIBITE, CBSI3aHHOM CO
CJIy4aiiHbIM BBIOOPOM U3 KOHEUYHOU COBOKYITHOCTH;

CBOOOJTHO OIEpPUPOBATH MOHATHSIMU: ClIy4yalHas BEJIMYMHA, pACIpEeIeHHUe
BEPOSITHOCTEW, JAMarpaMMma paclpefesieHusl, OuHapHas cllydailHas BeJIMYWHA,
r€OMETPUYECKOE, ONHOMHUAIILHOE PaCIIPEEIICHHUE;

OIEpUPOBAaTh IOHATUSMU: COBMECTHOE pPaCHpEIEleHUE JBYX CIy4YalHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACHPEEICHUS JBYX CIy4YailHbIX
BEJIMYMH [UIsl BBIJEICHUS paACIpeAesieHUs KaKI0M BEJIUYUHBI, OMNpEeeICHUs
HE3aBUCUMOCTH  CIyYallHbIX  BEJIHMYMH;CBOOOAHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTO OXKUIAHUS CIyYallHOM BEJIMYMHBI (paclpeeeHys ), IPUMEHSITh
CBOMCTBA MAaTE€MaTHYECKOrO0 OXUAAHUS NPU PELICHUU 3a]a4, BBIYUCIATH
MaTEMaTUYECKOE OKUJaHNE OMHOMHAIBHOTO U TEOMETPUUECKOT0 PACTIPEIEIICHUIT;

CBOOOJTHO OINEpPUPOBATh MOHATUSAMU: UCIEPCHUS, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IIPUMEHATh CBOMCTBA JIHUCHEPCUM CIIyYaWHOW BEJINYWHBI
(pactipeenieHrsl) NMpU PEIIEHUU 33J1a4, BBIYMCIATH AUCHEPCHIO M CTAHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIIBHOTO pacIpeIeIeHUN.

K xonity 11 kiacca oOyJaronuicsi Hay4uTCs:

BBIYHCIIATH BEIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BBIOOPKE M OLIEHUBATH
XapaKTePUCTHKU TEHEPATbHOM COBOKYMHOCTH JI@HHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSITHOCTU COOBITUN U MPOBEPSITH MpOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bl, OJIb3YSICh M3yUEHHBIMU paclpeleIeHUsIMU;

OPUBOAUTH  TMpPUMEPHl  3aj]ady, MNPUBOAAIIMX K  IOKa3aTelbHOMY
pacIpeneneHuto, 3a1ad, NOPUBOASALIIMX K HOPMAJbHOMY PaCIHpENEIeHUIO.
OmnepupoBaTh NOHATUAMU: (YHKUUS IUIOTHOCTH BEPOSTHOCTU TMOKAa3aTEebHOTO
pacnpezenenusi, QyHKUUS MJIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO pacIpe/leleHHUs,
(GyHKIMS MJIOTHOCTU U CBOMCTBA HOPMAJILHOTO paclpe/ieieHus;

onpenensaTb  KO3PQGUUUEHT  JUHEHHOM  KOppensiuuu,  BbIOOPOYHBIM
KOA((DHUITHEHT KOPPEITSIIHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

DneMeHTs! Teopuu rpados
CrnyualiHbl€ OIIBITHI, CITy4aliHble COOBITHS U

BEPOSITHOCTH COOBITUIA

Onepanuu HaJ MHOKECTBAaMU U
coObrTusimu. CroskeHre U YMHOXKEHHE
BEPOATHOCTEM. Y CJIOBHASI BEPOSITHOCTb.
He3zaBucumbie coOBITHS

OJEeMEHTBI KOM6I/IHaT0pI/IKI/I

Cepu nocie1oBaTeNbHbIX UCIIBITAHUM.
Ucneiranus bepnymum. CioyuaiiHsiii BbIOOp
13 KOHEYHON COBOKYITHOCTH

CryvaiiHble BEJIMYMHBI U pacIpe/ieNICHHs

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

Koan4yecTBo 4acoB

Bcero

14
34

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoThbI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KITACC

HaumenoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/

3aK0H OOJIBIINX YHCEIT
DJ1eMEHTHI MATEMATUYECKOU CTATUCTUKHU

HenpepbiBHBIE CllyyaliHbIE BEJIMYUHBI
(pacmipenenenus), MoKa3aTeabHOE U
HOpMaJIbHOE pacIpeaeIcHus

Pacnpenenenue Ilyaccona
CBs13p MEXy CITydyallHBIMU BEJTMYUHAMU

O0001IEeHNE U CUCTEMATH3AIINS 3HAHUH

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

11
34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

I'pad, cBsa3HbIi rpad,
NpeJCTaBICHUE 3aa4H C
MOMOIIBIO Tpada

Crenenp (BaJIGHTHOCTB)
BepuuHbl. [1yTh B rpage. Lenu
U LIUKJIBI

I'padbr Ha miockocTH. [epeBo
CIIy4alfHOT 0 3KCIIepUMEHTa

CnyualiHble SKCIIEPUMEHTHI
(OIBITHI) U CiTy4aiiHbIE
COOBITHS. DJIEMEHTapHBIE
COOBITHSA (MCXO/IbI)

BepositHOCTE ciiydaitHOTO
coObITHs. BepositHOCTH
COOBITHI B OIIBITAX C
PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMUA COOBITUSIMHU

BepositHOCTE ciiydaitHOTO
coObITHs. BepostHOCTH
COOBITHI B OIIBITaX C
PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMUA COOBITUSIMHU

Koan4yecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3yYeHUs

DJIeKTpOHHbIe I poBbIE
o0pa3oBaTe/ibHbIE peCypChl

https://m.edsoo.ru/DNVFQSSRQ

https://m.edsoo.ru/UXI4HCLA1

https://m.edsoo.ru/24XFA5016

https://m.edsoo.ru/JIIN2M7PO

https://m.edso00.ru/8S3C8YCML

https://m.edsoo.ru/N2R1G2PJ5



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5

10

11

12

13

14

15

16

[Tepeceuenue, 0ObeTUHEHHE
MHOJKECTB U COOBITHIA,
MIPOTUBOTIOIOKHBIC COOBITHSL.
dopmyJia CIOKEHUS
BEPOATHOCTEM

VYcnoBHas BEPOSTHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyiia yCI0OBHOU
BEPOSTHOCTH

VY cioBHas BEPOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
®opmyiia yCI0BHOU
BEPOSTHOCTH

dopmyJia OJTHON BEPOATHOCTH
®opmyna baiieca.
He3zaBucumblie coObITHS
KomOunaTopHOe mpaBuiio
yMHOeHus. [lepecTaHOBKY U
bakropuan

Hucno coueranui.
Tpeyronbuuk Iackains
®opmyna 6unoma HproToHa
KonTponbnas padora Nel:
"I'padsb1, BeposiTHOCTH,
MHOKeCTBa, KOMOMHATOpUKA"

bunapHbIi Cly4alHBIN OIBIT

(ucmpITaHKe), ycrex U HeyAaua.

He3aBucumMble ncnbITaHuS.

https://m.edso00.ru/183Y3NKOQ

https://m.edsoo.ru/W5ZFDS3AA

https://m.edso00.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09C5LX

https://m.edsoo.ru/NYF9VJ6R6

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo.ru/Q3DKAYADF

https://m.edsoo.ru/1Y4T46J0Q6



https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6

17

18

19

20

21

22

23

24

25

Cepust He3aBUCHUMBIX
WCTBITAHUH J0 MEPBOTO yCIIeXa

Cepust HE3aBUCUMBIX
WCIIBITaHUH J0 MEPBOTO ycrexa

Cepust HE3aBUCUMBIX
ucnbITaHui bepHysm

Cryyaiinelii BBIOOp U3
KOHEYHOHN COBOKYITHOCTH

[IpakTudeckas padbora ¢
MCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJIAILL

CrnydaifHasi BeJTMYMHA.
Pacnpenenenue BeposTHOCTEH.
Juarpamma pacnpesesneHus

Onepauuu Haj ciy4yailHBIMU
BenmuuHaMmu. [Tpumepst
pacnpenenennii. bunapnas
Clly4aiiHas BETUYHMHA

I'eomeTrpuueckoe
pacnpenenenne. buHoMuanbHOE
pacrpeaeseHme

MareMatuueckoe 0XXKHIaHHue
CIIy4ailHOM BEJTUYUHBI.
CoBMecTHOE pacripesiesieHue
JBYX CIy4alHBIX BETUYHUH

HeszaBucumesle ciyyalinbie
BeanuuHbl. CBOMCTBA
MaTEMATUYECKOTO OKUIAHU.

https://m.edsoo.ru/Q1KT2Y91U

https://m.edsoo.ru/HIWIZ7FD8

https://m.edsoo.ru/VVCL7PSUOX

https://m.edsoo.ru/NE69MIZJO

https://m.edsoo.ru/SMFB4W1JM

https://m.edsoo.ru/C6 TDDUNJ8

https://m.edsoo.ru/lJTT2F54GL

https://m.edsoo.ru/77Z76Y7KB

https://m.edsoo.ru/N9D71J9PM



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM

26

27

28

29

30

31

32

MateMmaTtndeckoe OKUJaHue
OMHAPHOI ciTy4aiiHOM
BEJINYNHBI

MaremaTH4ecKoe OKHIaHUE
Te€OMETPHUYECKOTO U
OMHOMHUAJIEHOTO
pacrnpenesieHuin

ILchepcwI H CTAaHAAPTHOC
OTKJIOHCHHC

Jucnepcust OuHapHOU
CIIy4ailHOM BEJTMYUHBI.
CaoiicTBa nucnepcuu

MartemMaTu4deckoe OXXHNIAaHUC
MMPOU3BCACHUA N JUCIICPCUA
CYMMBbI HC3aBUCHUMBIX
CquafIHBIX BCJIIMYHH

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktruueckast
paboTa ¢ UCIOIb30BaHUEM
AJIEKTPOHHBIX TaOJIHUIT

Jlucniepcus M cTaHAapTHOE
OTKJIOHEHHE T€OMETPUIECKOTO
pacrpeneneHus. .
[IpakTuueckas pabora c
HCTIOB30BAaHUEM AJIEKTPOHHBIX
TalJIHIL

O06001IeHYE ¥ CUCTEMATU3 AU
3HAHUH

https://m.edso00.ru/C6HWOBTQQ

https://m.edsoo.ru/BGX67VSNV

https://m.edsoo.ru/HYZZFP2Y7

https://m.edsoo.ru/K52203JU2

https://m.edso00.ru/BOWSYV6LT

https://m.edso0.ru/NSGZU1L92

https://m.edso0.ru/K2Y9U56JG



https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG

Konrpomnsnas pabora Ne2:
"Ucneitanusa bepryim.

33 N
CJ'I JanHBbIC BCJINYUHBI U
y
pacmipeneneHus"
34 O00011IeHIE U CUCTEMATU3ALIIUS

3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/EZTQ5A060

https://m.edsoo.ru/ZEKKZP13J



https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KITACC

Ne
n/n

KoandyecTBO 4acoB

Tema ypoxka KoHTpoJbHbIe
Bcero
padoTbl

HepaBencto YeOrnIena.
Teopema YeOrimena. Teopema 1
bepnynnu. 3akoH 60JIBLINX YUCE

Hepasenctso YeOriena.
Teopema Uebsimena. Teopema 1
bepnyum. 3akoH OOJBITUX YKCET

Hepasenctso YeOrIiena.
Teopema Yeobbimena. Teopema 1
bepnyum. 3akoH OOJBITUX YnCET

Bri6opounsiii MeTox
HCcCIe0BaHuI

[TpakTnueckas padbora ¢
MCIOJIb30BaHNEM DIIEKTPOHHBIX 1
TaOJIAILL

I'enepanbHast COBOKYITHOCTb U
ciy4yaiiHas BBIOOpKa. 3HaKOMCTBO
C BBIOOPOYHBIMU
xapaktepuctukamu. OneHka
CPEIHETO U JUCIIEPCUN
TE€HEPAIBHON COBOKYITHOCTH C
IIOMOLUIbIO BEIOOPOYHBIX
XapaKTePUCTHUK

FeHepanLHas{ COBOKYITHOCTb U 1

IIpakTH4eckue
padoThbI

Jlara
H3YYeHH S

DJIeKTpPOHHBIe N (pPOBBIE
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/E251PS7YZ

https://m.edsoo.ru/84DPQY5U5

https://m.edso00.ru/795RTYVP7

https://m.edso0.ru/TSHDIU6R5

https://m.edsoo.ru/7918IHPHP

https://m.edsoo.ru/1234058PN

https://m.edso0.ru/UFS5LUWZX



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/UFS5LUWZX

10

11

12

13

14

cirydaiiHast BHIOOpKa. 3HaKOMCTBO
C BBIOOPOYHBIMU
xapakrepucTukamu. OLeHKa
CPEIHETO U TUCTIEPCHH
reHepaJIbHON COBOKYITHOCTH C
IIOMOILBIO BEIOOPOYHBIX
XapaKTePUCTHK

OneHuBaHue BEpPOSTHOCTEN
COOBITHI IO BHIOOPKE

CraTuctrueckas runoresa.
IIpoBepka npOCTEUIINX THIIOTES €
IIOMOILBIO CBOMCTB U3YYEHHBIX
pacrnpeneseHuin

CraTuctuueckas runoresa.
IIpoBepka IpOCTEUINX TUIIOTES C
IIOMOILBIO CBOMCTB U3YYEHHBIX
pacnpeneneHui

[TpakTnueckas padbora ¢
MCIOJIb30BaHNEM DIIEKTPOHHBIX
TaOJIAILL

[Tpumeps! HeNTpephIBHBIX
CIy4aHbIX BeMUnH. DyHKIMS
MJIOTHOCTU BEPOSITHOCTH
PaBHOMepHOE pacnipeneneHue.
[Tpumepsr 3a1a4, TPUBOISIINX K
MOKa3aTeIbHOMY H K
HOpPMaJIbHOMY pacIpeleIeHUsIM

@yHKIMSA ITIOTHOCTH
BEPOATHOCTH MOKA3aTEIbHOIO

https://m.edso0.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5VIR1

https://m.edso00.ru/6VQ7WZS6U

https://m.edsoo.ru/ASKODEFOW

https://m.edsoo.ru/R7UJAF3E7

https://m.edsoo.ru/TBYPVV96N

https://m.eds00.ru/0TSV4AN5SGH



https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/0TSV4N5GH

15

16

17

18

19

20

21

22

23

24

pacnpenenexus

OyHKIUS ITTOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO
pacrpeaeseHus

ITocienoBaTeIbHOCTE
OJIMHOYHBIX HE3aBUCUMBIX
coObrTui. [Ipumep 3agaun,
MPUBOJIAIICH K pacpeIeICHUIO
Ilyaccona

[IpakTuueckas pabora c
WCIIOJIb30BAHUEM DJICKTPOHHBIX
TalJIuIL

KoBapuanus 1Byx ciry4aiHbIX
BennuuH. Koapdumnuenr
KOPPEIISIIT

CoBMecTHBIE HAOMIOEHUS IBYX
BEJINYUH

Bri6opounsii ko durmeHT
KOppesIuu

Paznuune mexny TMHEHHON
CBSI3BI0 U IPUIUHHO-
CIIEICTBEHHOU CBS3EIO
JInnelinas perpeccust
[IpakTuueckas pabora c
MCIOJIb30BaHUEM JIEKTPOHHBIX
TaOJIAILL

[IpencraBnenve TaHHBIX €
MTOMOIIIBIO TAOJIUIT U TUATPAMM,
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OImucaTcijabHasd CTaTUCTHUKA

OMEBITH C PaBHOBO3MOXHBIMHU
SJICMCHTApPHBIMHU COOBITHAMH

Brrunciienue BepossiTHOCTEM
COOBITHH C TIPUMEHEHUEM
hopmy

Brrunciienue BepossiTHOCTEM
COOBITHI C IPUMEHEHUEM
rpaduyecKux METO/I0B:
KOOPJMHATHASI psMasi, 1IEPEBO,
nuarpaMma Diiepa

Crny4daiiHbie BEIMYUHBI U
pacrpeneieHus
MaremaTtnueckoe 0)XKHIaHHUE
CIIy4yallHOM BEJIMYHHBI
MateMmaTnueckoe OKUJaHue
CIIy4ailHOM BEJTMYUHBI
KonTponbHast pabora:

"BeposiTHOCTB M cTaTUCTHKA"

Brruncienue BeposTHOCTEM
COOBITHH C IPUMEHEHUEM

dbopMy U TpadUIECKUX METOIOB

Brrunciienue BeposiTHOCTEM
COOBITUH C TPUMEHEHUEM

dhopmys u rpadUUECKUX METOIOB

Crny4daiiHbie BEIMYUHBI U
pacrnpeesieHus.
MateMmaTnueckoe OKUJaHue
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM NPOT'PAMMBI

10 KIIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTarTa

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KJIACC

Kon
NPoBEPsAEMOro
pe3yJbTarTa

5
5.1

5.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa30BaTeILHOM NMPOrPAMMBI CpeIHero 001ero o0pa3oBanusi

Teopust BEpOATHOCTEHN M CTATUCTHUKA
UutaTh ¥ CTPOUTH TAOJIHUIIBI U IUATPAMMBI

OnepupoBaTh  NOHATUSAMHU:  CcpeaHee  apudmeruyeckoe, MeaAHaHa,
HauOoJIbIlIee, HANMEHbIIIee 3HAUCHHE, Pa3MaX MACCUBA YHUCIOBBIX JaHHBIX

OnepupoBaTh NOHATUAMMU: CIyHYalHBIN SKCIIEPUMEHT (OIBIT) U CiydailHOe
coOBITHE, 3JIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIH KCXOJ) CIyYaiHOIO
OMbITa; HAXOAWTh BEPOSATHOCTH B ONbITAX C PAaBHOBO3MOXKHBIMU
CIIy4aiiHBIMHU COOBITUSMU, HAXOAUTh U CPABHUBATh BEPOSTHOCTU COOBITHIA B
M3yYEHHBIX CITy4alHBIX SKCIIEPUMEHTAX

Haxomute u QopmynupoBaTh coObITHS: IMepeceyeHue U oObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, IPOTHBOIOJIOKHOE JI@HHOMY COOBITHIO;
II0JIb30BaThCA AUarpaMmamu Ditsiepa u GopMysIoi CII0KEHHUs BEPOSITHOCTEN
IIPY PELICHUN 3a]a4

OnepupoBaTh NOHIATUSAMMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
HaxOJIWUTh BEPOATHOCTU C IMOMOUIBIO IMPAaBWIA YMHOXEHUSA, C IOMOUIbIO
JiepeBa CIIy4aiHOro OIbITa

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUU 3aa4
OnepupoBaTh NOHATHAMH: HCHBITAHUE, HE3aBHCHMBIE HCIBITAHUS, CEPHUS
UCTBITAHUH, yCEX M HeyJauya; HaXxOAUTb BEPOSTHOCTH COOBITHI B cepuu
HE3aBUCHUMBIX MCIBITAHUM J10 IEPBOIO yCIeXa, HAXOAUTb BEPOSTHOCTH
cOOBITHI B cepuu HctibITaHui bepHynmu

OHCpI/IpOBaTB HNOHATHUAMMU: cnyqaﬁHaﬂ BCJINYHHA, pacipeaciCcHue
BCPOHTHOCTCI;'I, JuarpaMma pacrpeCacaCHuAa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa30oBaTeIbLHOM NMPOrPaMMBbI CpeiHero o01ero odpasoBanusi

TeOpI/IH BCPOHTHOCTeﬁ U CTaTUCTHUKA

CpaBHHBaTh BEPOSITHOCTH 3HAYEHUI CIIy4aitHOMN BEJINYNHBIIO
pacIpeaeIICHAIO WIH € TOMOILBIO AUarpaMm

OHGpHpOBaTB IIOHATHUEM MaTEMaTHYCCKOI O OXUJaHUs, IMPpHUBOAUTD



5.3
5.4

IIPUMEPBI TOr0, KaK IPUMEHSAETCS MAaTEMaTUYECKOE OKUJAHUE CIIly4aiHOU
BEJIMYUHBI, HAXOAUTb MATEMaTU4YECKOE OXHUAAHWE 10  JAaHHOMY
pacIpeeIIeHUI0

Nmetn IpeACTaBJICHUEC O 3aKOHC OOJIBIINX YHCEN

NmeTh IpeaACTAaBJICHUEC O HOPMAJIBHOM pacCpCaAcICHUN



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

6.1

6.2

6.3

6.4

6.5

6.6

6.7

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBienue qaHHBIX ¢ TOMOIIBIO0 TabmuIl U nuarpamm. CpenHee apudMeTHIecKoe,
MeraHa, HauboJblllee U HaUMEHbLIee 3HAaYeHUsI, pa3Max, AUCIEPCHs] U CTaHJIapTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB

CrnyualiHbie SKCTIEPUMEHTHI (OTIBITHI) U CIy4YaiiHbIe COOBITHS. DJIeMEHTapHBIC COOBITHS
(ucxomsr). BepoATHOCTH cily4ailHOTO COOBITHA. BIM30CTh 4YaCTOTHIM BEPOATHOCTH
coOpiTuid. CilydaiiHble OMNBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.
BeposiTHOCTH cOOBITHI B OIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
Onepaunu Hajg COOBITUSIMH: TepecedyeHue, OObEIUHEHUE, MPOTUBOIOIOKHbIC
coObITHs. narpammsbl Ditnepa. @opmMyiia ClI0KEHUs] BEpOATHOCTEH

VYcinoBHas  BEpOSITHOCTh.  YMHOXKEHHUE  BeposATHOcTe.  [lepeBo  ciydailHOro
skcnepumenTa. @opmyiia MoyHoM BepossTHOCTH. HezaBucumble coObITHs
KombOunaropunoe mnpasBwio yMHoxkeHus. IlepecranoBku u ¢dakropuan. Yucno
couetanuil. Tpeyronbuuk [lackans. ®opmyna bunoma HproToHa

bunapHblli ciy4aiiHbIi ONBIT (MCHBITAaHUE), ycnex M Heyjaada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX MCHbITaHUMM 10 1nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyum

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposiTHOCTEH. [[marpamma pacnpeneneHus.
[Tpumeps! pacnipesieseHni, B TOM YHCIIe FeOMETPHUECKOer OMHOMHAIBLHOE

11 KVIACC

Kon

5.1

5.2

5.3

IIpoBepsieMblii 3J1eMEHT COACPKAHMUS
Teopust BEpOATHOCTEN U CTATUCTHUKA

YucioBeie XapaKTECPUCTHUKHU CHy‘—I&fIHI:IX BCJIIMYHUH. MAaTE€MaTUYCCKOC OXHUJIaHHC,
JMCHepCHs M CTaHAAPTHOE OTKIOHEHHE. [IpuMephl MpUMEHEHHsS MaTeMaTHYeCKOTO
OXHJaHUS, B TOM YHCIE B 3a7adax M3 IOBCEJHEBHOH JXM3HH. MaTemaTHdyeckoe
OKHJlaHue OMHApHOM CilydailHOH BeTMYMHBL. MaTeMaTHuecKoe OXHJIAHHE CYyMMBI
CllydyaliHBIX BETMYMH. MaTremMaTudeckoe 0KUAaHuE U AUCHIePCHsl TEOMETPUUYECKOTO U
OMHOMMAIBHOTO pacrpe/ielIeHNui

3akoH OOJBIIMX YMCET W €ro pojb B Hayke, Mpupojae U obmiecTBe. BoiOOpoUHBIH
METO/]1 UCCIIETOBAHHIA

IIpuMepsl  HENpEepBIBHBIX  Cily4aWHbIX BenW4MH. [loHATHE O  IUIOTHOCTH



pacnpenenenus. 3agadu, NpUBOIALINE K HOpMAIbHOMY pacnpezaeneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeielIeHun



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
ITPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHS
NpoOBepPsieMOro  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero 0o1ero
TpeOoBaHuUs o0pa3zoBaHust

Brnagenne MeromaMu JJOKa3aTENbCTB, AJITOPUTMAMHU PELICHUS 3a4ady;
yMeHue (GopMyJIMpOBaTh W ONEPUPOBATH MOHATUSAMM: OIpEeSICHHE,
aKCUOMa, TEeOpeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JOKAa3aTeIbCTBO,
paBHOCWIbHBIE (POPMYJIMPOBKH; NPUMEHATh UX; YMeHHE (POpMYIHpPOBATH
0o0paTHOE M NPOTHUBOMNOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHMYeCKOW MHIYKILNY;
IIPOBOAUTH J0KA3aTEJIbHbIE PACCYKIECHUS IIPU PELLIEHUU 3a]1a4, OLIEHUBATh
1 JOTMYECKYI0  IPAaBWIBHOCTh  PACCyXJIEHHH; yMEHHE OIepUpOBaTh
MOHATUSIMU: MHO>KECTBO, IOJMHO)KECTBO, OIEpPAalMU HAaJ MHOKECTBAMU;
YMEHHE  UCHOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
ONMCAaHUs PEATBHBIX MPOLECCOB U SIBICHUN U MPU PELICHUU 3a/1ad, B TOM
qucie U3 IPYruX y4eOHbIX NPEIMETOB; YMEHHUE ONePUPOBATh NMOHITUAMHU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh
Y OMMCHIBATh I'padbl pa3IMYHBIMU CIIOCOOAMU; UCIOIB30BaTh Tpadbl Npu

PCHICHUH 3a1a1

YMeHue onepupoBaTh MOHITHSIMM: HATypalbHOE YHUCIO, LIEJIOE YHCIIO,
CTENeHb C LIEeJbIM MoKa3aTeleM, KOpEeHb HaTypaJbHOW CTENEeHH, CTETIEHb C
panMoHaIbHBIM OKA3aTENIEM, CTENEHb C JACHCTBUTEIBHBIM IOKA3aTEIEM,
jgorapumM YuCIa, CHUHYC, KOCMHYC M TAaHI€HC MPOU3BOJBHOIO YHUCIA,
OCTaTOK I0 MOAYJI0, PALMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHUCIIO,
MHO)KECTBa HATypajbHBIX, IEJbIX, PALMOHAIBHBIX, JEHCTBUTEIbHBIX
2 qrces; yMEHHUE HCII0JIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIUI 00IIni
JenuTeNnb W HauMeHbllee oOmiee KpaTHoe, anroputMm EBkianaa npu
pELIeHNH 337a4; 3HAKOMCTBO C Pa3JIMYHBIMHM NO3UIMOHHBIMH CHUCTEMAMHU
CUMCJICHUS; YMEHUE BBINOJIHATH BRIYUCIICHNUE 3HAYEHUI 1 TpeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palMOHAJbHBIX  BBIPAKEHUN; yMEHHME  ONEpUPOBATh  MOHITHUIMH:

oCIC€a0BAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusda, reoMCTpUICCKas



nporpeccusi, OecKOHEYHO YyObIBalolass reoMeTpuieckas MpOTrpecCHs;
yMEHHE 3a/JaBaTh TOCJIEIOBATEILHOCTH, B TOM YHCIE€ C TOMOIIBIO
PEKYpPPEHTHBIX (POPMYJ; YMEHHE ONEepUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢opMa  3amucH  KOMIUIEKCHBIX  YHCET
(reomeTpuyeckas, TPUTOHOMETpUYECKAass W aireOpanueckas); yMeTb
MPOU3BOJUTE apU(PMETHUECKHE JCUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMHU:  MaTpuma 2X2  u  3X3, omnpeieiauTeab  MaTpUIbI,

FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHSTHSAMHU: palMOHAJIbHBIE, WPpPALMOHATBHEIC,
MOKa3aTeNbHbIE, CTENEHHbIC, JOrapu(pMUUECKHe, TPUTOHOMETPUUECKUE
ypaBHEHUsST M HEPABEHCTBA, MX CHUCTEMbI, YMEHHE ONEPHUPOBATH
HNOHATUSAMU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW M HEPABEHCTB, PaBHOCWJIBHOCTD
ypaBHEHUH, HEpPaBEHCTB U CHCTEM; YyMEHHUE peulaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbl C TOMOUIBIO PA3IUYHBIX MPUEMOB; pEIIAThH
yYpaBHEHHUS, HEPABEHCTBA M CHUCTEMBl C I[apaMeTpoM; MPUMEHSTh
ypaBHEHUsI, HEPABEHCTBA, UX CHCTEMbl JJI1 DPEIICHUS MaTeMaTHUYeCKHUX

3a/lav U 3a7la4 U3 pas3JINIHbIX obnacrei HAayKHU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MNOHATUSAMM: (QYHKIMS, UYETHOCTh (PYHKIMH,
NEPUOIMYHOCTD (PYHKIIUHM, OTPAaHUYEHHOCTb (DYHKIUH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (QYHKIHMH, HauOoJbllee W HaWMEHbIIee 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
¢GbyHKIMU, TiepBas U BTOpas MpOou3BOJHAs (YHKIUH, T€OMETPUUYECKUN U
¢u3nyeckuii CMBICT TPOMU3BOJHOM, TMEepBOOOpa3Has, ONpeaeNEHHbII
WHTErpajl; yYMEHHE HaxOJuThb AacCUMNOTOTHI rpaduka (QYHKIMH; YMEHUe
BBIUNCIIATh  NPOU3BOJHBIE  CyMMBI, TNPOM3BEIEHHS, YacTHOIO U
KOMITO3UIIMU (PYHKIMHA, HAXOIUTh YpaBHEHHME KacaTelIbHOM K TIpaduky
(GYHKIMH; YMEHHE HaXOJIUTh IPOU3BOJAHBIE 3JIEMEHTAPHbIX (QYHKLUH;
YMEHHE HCIIOJIb30BAaTh MPOU3BOJHYIO JJIsi HCCIEIOBaHUS (DYHKIIHA,
HaXOJWTh HauOONbIIME M HAUMEHbIIWE 3HAYCHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYWIEHOB C HCIOJB30BaHHMEM ammapara MaTeMaTHUeCKOIo
aHaJIM3a; NPUMEHATH IPOM3BOAHYIO JUIS HAXOXACHHUS HAWIy4dlIero
pemeHuss B MPUKIAIHBIX, B TOM YHCJIE COLHMAIBHO-D)KOHOMUYECKHX H

(I)I/I3I/IQCCKI/IX 3agadax; HaXOJUTh INIOIAaanu U 00BEMBI (I)I/Il"yp C IIOMOIIIBIO



HUHTCrpaa;, HNpUBOAHUTL MPHUMEPBI MATCMATHUYCCKOI'O MOACIUPOBAHUSA C

MTOMOIIBI0 AU PEepPeHIINATHHBIX YPABHCHHMA

YMeHue onepupoBaTh NOHATUAMU: Tpapuk QyHKIMH, 0OpaTHAs (YHKLHS,
KOMMO3UIUS (YHKIHK, JTuHeHHas (yHKIUSA, KBaapaTU4Has QyHKINS,
panMoHanbHas (QYHKUMS, CTerneHHas (QYHKIHSA, TPUTOHOMETPUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIMH, TOKa3aTelbHas W
aorapumuueckas (YHKIHUH; YMEHHE CTPOUTh TpapuKH H3YYSHHBIX
(GyHKOMA,  BBINOJHATH  IpeoOpa3oBaHusi  TIpadukoB  (QyHKIHH,
WCIOJIB30BaTh TPAPUKH JUISI U3YUYEHHUS TPOLECCOB U 3aBUCUMOCTEH, IpHu
pelleHNH 3a7ad W3 APYTUX YYeOHBIX NPEIMETOB W 3a/a4 U3 peallbHOU
KHU3HHM;, BBIpAXKaTh (OpMyJaMH 3aBUCHMOCTH MEXIy BEIUYMHAMU;
UCIIOJIB30BaTh CBOMCTBA W Tpauku (pyHKIUI JUIs pelieHHus ypaBHEHHH,
HEpaBEHCTB M 3a/Ja4 C IapaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHCHHﬁ, HEPaBCHCTB U UX CUCTEM

YMeHue pemate TEKCTOBBIE 3a/auMd Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, AOJIM U YacTH, Ha JIBUKEHUE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJOTH, 3a/a4i U3 00JacTH YNpaBJICHUS JIMYHBIMU U CEMEWHBIMU
(uHaHCAMU); COCTaBIATH BBIPAKCHHS, ypPAaBHEHHs, HEPABEHCTBA M HX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIENO0BAaTh IIOJYyYEHHOE pPELICHUE U
OLIGHUBATh IPaBJIONOAOOHOCTh pPE3YyJbTATOB;, YMEHHE MOJIEIUPOBAThH
peanbHbBle CUTyallud Ha $3bIKE MAaTE€MATHKH; COCTaBIIATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a7a4M, UCCIIEIOBATh
MOCTPOEHHBIE  MOJEIM C  HCIHOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH NOJTYUYEHHBIH pe3ybTaT

YMeHue omepupoBaTh MOHATHSAMU: CpelHee apupMeTHUecKoe, MeIAnaHa,
HaI/I6OJ'II)H_Iee 1 HAUMCHbBIIEC 3HAUYCHUSI, pasMaX, zmcnepcm{, CTaH}IapTHoe
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
nH(pOpMaIIKIo, MPEACTaBIECHHYI0 B TabMuIax, Ha auarpammax, rpaduxax,
OTPa)KaIOIYI0 CBOMCTBA PEANbHBIX MPOLIECCOB U SIBICHU; MPEIACTaBIATh
vHpOpMANIUIO C TIOMOIIBIO TaONWII W JAWarpaMM; HCCIIEIOBaTh
CTaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE€ C TPUMEHEHHEM TrpadruecKux
METOOJ0B U 3J'I€KTpOHHI>IX CpGJICTB; Fpa(l)I/I‘—IeCKI/I HUCcciIea0BaTb COBMECTHBIC

HaGJIIO,Z[CHI/IH C IMIOMOIIBIO JUAarpaMm pacCCUBaHUusd U JIMHENHOM perpeccuun

YMenue omnepupoBaTh TMOHSATUSIMHU: CIYyYaHBIM ONBIT M CIy4ailHOE

cOOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYMCIATH
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BEPOSITHOCTh C MHCIIOJIb30BAaHUEM TpapUUECKMX METOOB; INPUMEHATh
(GOpMyTIBI CIOKEHUST W YMHOXKEHHS BEPOSATHOCTEH, (GopmMyiry TOITHOM
BEPOSTHOCTH, popmyny bepHynnu, koMOMHATOpHBIE (GakThl U (OPMYIIbI;
OLICHMBATh BEPOSATHOCTU pEaJbHBIX COOBITHI; yMEHHE OIEpUPOBATH
NOHATUAMM: CiIy4ailHas BEIWYMHA, PpACIpPElIEICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUAAHUE, JUCIEpPCHs U CTaHIApTHOE OTKJIOHEHHE
CllyuallHOW  BENWYMHBL, (YHKIMU paclpeieiieHus U IJIOTHOCTH
PaBHOMEPHOT0, II0KA3aTEIbHOIO U HOPMAIbHOIO PACIpEACICHUN; YMEHHE
UCIIOJIB30BaTh CBOMCTBA M3YUYEHHBIX PACHpPEIEICHUN Ul PELICHUs 3a/ad;
3HAaKOMCTBO C MOHATHUSIMH: 3aKOH OOJIBIIMX YHCEJ, METOJbI BHIOOPOYHBIX
UCCIICOBAHUM; YMEHHUE IPUBOAUTH IIPUMEPHI INPOSBICHUS 3aKOHA
OONBIINX YHCEN B TNPHUPOAHBIX W OOLIECTBEHHBIX SIBJICHHUAX; yMEHHUE
OIIEpUPOBATh MOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETAHUH,
YUCJIO  NEPEeCTaHOBOK; OuHOM  HplOTOHA; yMeHHME  NPUMEHSATH
KOMOUHATOpPHBIE (PAKTHI U PACCYKACHUS Ul pEIleHUs 3ajad; OLCHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBIATH BEPOSTHOCTHYIO MOJAETb U

UHTEPIIPETUPOBATDH MOJYYSHHBIN pe3yabTar

YMeHue omnepupoBaTh IMOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA YIJIA, IJIOCKUI yroJl, 1ByrpaHHbIN
yroJj, TPEXIPaHHbINA yIoJj, CKPEUIMBAIOIINUECS NPSIMbIE, MapauIeIbHOCTh U
NEPHEHIUKYJSIPHOCTh MPSIMBIX M IUIOCKOCTEH, yrosl MexX1y MpsSMbIMH,
Yroja MeXAy MpsAMOHM U IUIOCKOCTBIO, YIOJI MEXJy IUIOCKOCTSAMH,
paccTossHHE OT TOYKH JO IUIOCKOCTH, PACCTOSSHUE MEXAY HPSMBIMH,
pPacCTOSTHUE MEXKIYy IJIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh MPU PELICHUU
3aa4 M3ydeHHbIE (aKThl U TEOPEMBI IIAHUMETPUHU; YMEHHE OIICHUBATH
pa3Mepbl OOBEKTOB OKpYXKAIOIIETO0 MHpa; CTPOUTH MaTeMaTU4YECKue
MOJIEJIM C TIOMOIIbIO TE€OMETPUYECKHX IOHATUNH M BEJIWYMH, pEIIaTh

CBsA3aHHBIC C HUMH IIPAKTUYCCKHUC 3a1a4U

YMeHue onepupoBaTh MOHATHAMU: IUIOUIAAb (QUIYpPBI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUIbHBI MHOIOTPaHHHMK, CEUYEHUE MHOI'OIPAaHHUKA,
Ky0, mMmapamjenenures,, Npu3Ma, OUpaMuia, QUrypa M IOBEPXHOCTH
BpallleHus, UWIMHApP, KOHyc, map, cdepa, miomans chepsl, IIOMAIL
MOBEPXHOCTH MUPaMUbI, TPU3MBI, KOHYyca, LWIMHIApa, O0BEM KyoOa,
MPSIMOYTOJIBHOIO NapajljiesieNuIeaa, MNUpaMHUAbl, NPU3MbI, IWINHAPA,
KOHycCa, Iapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHHUS KOHyca U IWIMHIPA,

napauiCJibHbIC OCH HWJIKM OCHOBAHWUIO, CCUYCHHUC IIapa, IIJIIOCKOCTD,
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12

13

Kacaromasicsi cdepsl, IMIMHApPA, KOHYyCa; YMEHHE CTPOHMTb CEUEHHUE
MHOTOTpaHHHUKa, W300pakaTh MHOTOTPAHHUKH, (PUTYpPBHI M MOBEPXHOCTH
BpAILEHUs, X CEYEHHUs, B TOM YHCJIE C MIOMOILBIO JIEKTPOHHBIX CPEICTB;
YMEHHE TPHUMEHSATh CBOWCTBA T€OMETPUYECKHX (DUTYpP, CAMOCTOSTEIHHO
(opMyIMpOBaTh ONpEENEeHHs N3ydyaeMbIX (UTYp, BBIABUTaTh THIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIeOMETPUYECKUX (uryp, 0oOOCHOBBIBATH WIIU
OlpoBepraTb HUX; YMEHHE MpPOBOIUTH Kiaccuukauuioo Quryp 1o
pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JIOTIOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHHe onepupoBaTh HOHSATHSMH: JBIDKEHHE B  IPOCTPAHCTBE,
MapayIeNIbHbI MMEePeHOC, CHMMETPHUSl Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, TMOAOOHBIE (UTYPBI, yMEHHUE
pacmo3HaBaTh paBHBICE W TOJOO0HBIC (DUTYPBI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPHUYECKUE OTHOIICHUS TIPU
pelIeHnH 3aJlad; HAXOAWUTh TC€OMETPHUYECKHE BEIUYHMHBI (IJTMHA, YTOJI,
IUIOIAAb, 00BEM) TIPU PEHICHUU 3a/1a4 U3 JIPYTHX YYCOHBIX MPEIMETOB U
W3 peajbHOW J>KWU3HM, YMEHHE BBIYHCISATH T'C€OMETPHYECKHUE BEIIMIMHBI
(mwHA, yroi, IioOHIaab, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
M3y4deHHBIE (OPMYIJIBI ¥ METOJbI, B TOM YHUCIIC: TUIOMAJb MOBEPXHOCTU
NMpaMUIbl, TPU3MBbI, KOHyCa, IWJIMHApA, IUIoNaas cepbl; 00bEM Kyoa,
MPSIMOYTOJIFHOTO  MApajuIeeNuIeia, MUPaMUAbI, TPU3MBI, IHIUHIPA,

KOHYCa, [11apa; yMEHHE HaXOIUTh OTHOIIEHUE 0OBEMOB MOIOOHBIX QUTYP

VYmMmenne OINCpHUPOBATH IMOHATHUAMMU: MNPAMOYTOJbHAsA CUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJIMHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BEJICHNE BEKTOpa Ha 4YKCJIO, pa3lIoOKCHHE BEKTopa Mo 0a3ucy,
CKaJIIPHOE TMPOU3BEJCHUE, BEKTOPHOE TPOU3BEICHHUE, YIrOl MEKIY
BCKTOpaMH;,; YMCHHE HCIIOJIb30BAaTh BeKTOpHBIﬁ )51 KOOp}IHHaTHBIfI METOL

IJIg PECHICHUA TCOMCTPHUICCKUX 3a1a1 U 3aJla4 ApYTUX y‘-Ie6HBIX npeamMeToB

YMmenue BBIGI/IpaTB HO,Z[XO,I[HH_II/Iﬁ MCTOJ AJid pCIICHUA 3ala4r, IOHUMAaHHC
SHAYUMOCTU MATEMATUKKW B MU3YUCHUH TPUPOJHBIX H O6H_[eCTBeHHBIX
oponeccoB U HBHGHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABIICHUC 3aKOHOB
MaTE€MaTUKHU B UCKYCCTBC, YMCHUC NTPHUBOJUTH ITPUMEPBI MAaTEMATHICCKUX

OTKPBITUNA POCCUMCKON U MUPOBOW MaTeMAaTUYECKOU HAyKHU



INEPEYEHD 9JIEMEHTOB COJAEPXAHUS, TIPOBEPAEMBbIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsiemMblii JJIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCIICHUS

11 Hatypanbnble u nemnbie uncina. [Ipu3Haku 1enMMOCTH LENbIX YUCes

12 Panmonanbupie  yucna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, MPOLEHTHI,
' OeCKOHEYHBIE IEPUOINUECKHUE JPOOH

13 ApudmeTndeckuii KOpeHb HAaTypaJlbHOU cTeneHu. J[elcTBus ¢ apudMeTHIeCKuMU
' KOPHSIMU HaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ pallMoHaNIbHBIM Moka3aTeneM. CBOHCTBa
' CTETICHU

15 CuHyc, KOCHMHYC M TaHI'€HC YMHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuynable U HaTypajIbHbIE JOrapupMbl

HevictBurenbHble  4Yucia. ApudmeTHdyeckue omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkEHHbIe BRIYUCICHHS, TPABHIIa OKPYTJICHHUS, IPUKHUIKA U OLECHKA
pe3yJibTaTa BRIYUCICHUN

1.8 [IpeoGpa3oBaHue BhIpAKCHHUI

1.9 KomrmuiekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 I{enpie u 1pOOHO-palIMOHATBHBIC YPaBHEHUS

2.2 HppaunoHanbHble ypaBHEHUS

2.3 TpuroHoMmeTpuveckne ypaBHEHHUS

2.4 [ToxazarenbHble U JOrapuPMUUECKHE YPaBHEHUS

2.5 Hensle u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanuonaibHbie HEpaBEHCTBA

2.7 [Toxa3zaTenbHbBIE U JTOrapuPMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuieckue HepaBEHCTBA

2.9 CucTteMbl 1 COBOKYTHOCTH YpaBHEHUN M HEPABEHCTB

2.10 VYpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C MTapaMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OTnipeeIuTenb MaTpUIbI
3 OyHKINUK U TpapUKH



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

41

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OyHk1us, crnocodbl 3amanus QyHkuuu. ['padux ynkumuu. B3zaumuo oOparHbie

bynkuun. YétHple 1 HeY€THBIC QyHKIMU. [leproandyeckue GyHKITMN

O6nacth ompeneneHUuss W MHOXKECTBO 3HavueHW ¢Gyuknuu. Hymm QyHKIumm.
[TpoMexyTKM  3HAaKONMOCTOSHCTBA. [IpOMeXyTKM  MOHOTOHHOCTH  (DyHKLUH.
MakcumMyMbl U MHUHUMYMBI (QyHKUMU. HauOombilee W HauMeHbIIee 3HAYCHHE

(GYHKIMU Ha IPOMEXKYTKE

CrenenHast (QyHKIUS C HATypalbHBIM U IEJBIM TOKa3aTeneM. EE cBolicTBa u

rpa¢uk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEeHN
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3arenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku

Touku paspeiBa. AcuMmMnToThl rpadukoB QyHkuuil. CpoiicTBa  (QyHKIMA,

HENPEPBIBHBIX HA OTPE3KE

[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS M1OCIIEA0BATENIBHOCTEH
Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyria ClI0XKHbIX MPOLIEHTOB
Havana maTemMaTn4eckoro aHanusa

[TpousBogHas ¢pyHkiuu. [Ipon3BoHbIE 371€MEHTAPHBIX PYHKIIMMA

[IpumeHeHre NPOU3BOJAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
3KCTpeMyMbl. Haxoxnenue HanOOJBIIEro U HAUMEHBINEro 3HaYeHUs (YHKLIUU Ha

OTpe3Ke

[TepBooOpasnas. Murerpain
MHoOXecTBa 1 JTOTUKa

MHoOecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammsl Ditnepa — Benna
Jloruka

BeposTHOCTB U cTaTUCTHKA
OnucaTrenbHasi CTaTUCTUKA
BeposTHOCTB

KomOunaropuka

I'eomerpus

@urypsl Ha INIOCKOCTH

[IpsiMbIe ¥ MJIOCKOCTU B TPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEpXHOCTH BpaILIEHUS

KOOpI[I/IHaTBI N BEKTOPLI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

BepositHocTs 1 cratuctuka.10-11 kinaccel. ba3oBblit 1 yriyOneHHbINH YPOBHH.
bynumosud E.A.; M.: IIpocBenieHue

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Teopust BEpOATHOCTEN U CTATUCTUKA. DKCIEPUMEHTAIILHOE YUEOHOE
nocodue ans 10-11 kimaccoB 0011e00pa3oBaTeNbHBIX YupexaeHu; M.:
Mocksa

2. BeposiTHOCTB B urpax u passiedenusx. ['meman M, Bapra T.
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