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HHOACHUTEJBHAA 3AIINCKA

VYuebublil Kypc «BeposTHOCTh M CTaTHCTUKa» YTIyOJIEHHOTO YPOBHS SBISCTCS MPOJODKEHUEM U
pa3BUTHEM OJIHOMMEHHOTO Y4YeOHOro Kypca yriayOJa€HHOTO YpPOBHS Ha YPOBHE CpeIHEro oOIero
oOpa3zoBaHus. Y4eOHBIH Kypc MpenHazHadyeH Ui (OpPMHUPOBAaHUS y OOYYAIOUIMXCSA CTAaTHCTHYECKOM
KYJbTYpPbl U IOHUMaHUs POJIM TEOPUU BEPOSITHOCTEH KaK MaT€MAaTHYECKOI0 MHCTPYMEHTA ISl U3yUYEHUs
CIly4ailHBIX COOBITHI, BETUYMH U TpoueccoB. [Ipum m3yueHHMH Kypca 0OOTramarTcsi IMpencTaBICHHUs
oOyyaroluxcsi 0 METO/ax MCCIeIOBAaHUS M3MEHYMBOIO MUPA, Pa3BUBACTCS MOHUMaHHE 3HAYUMOCTU U
OOIIHOCTH MAaTeMaTHYECKUX METOJOB MO3HAHMUS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4HOI'0O MUPOBO33PEHHUS.

Coneprxanue y4eOHOTrO Kypca HalpaBlIeHO Ha 3aKpeIuieHHe 3HAHWM, MOJIyYEeHHBIX MPU U3yYCHHU
Kypca Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHUS, U Ha DPa3BUTHE IMPEICTaBICHHM O CIIy4aiHbBIX
BEJIMYMHAX U B3aMMOCBS3SIX MEXAY HUMHU HA BaXHBIX IPUMEpaX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3
OKpykaroliero mupa. B pesynbrare y oOywarommxcs OOKHO C(HOpPMUPOBATHCS MPEACTABICHUE O
Hanbosiee yYMOTPEOUTENBHBIX M OOIIMX MaTeMaTHYECKUX MOJEINAX, HCIOJIb3YeMbIX ISl OMHCAHUS
AHTPONOMETPUUECKUX M JIeMOrpauuecKiX BEIUYMH, MOTPEIIHOCTeH B pa3jMyHble poJla U3MEPEHHSIX,
JUTUTENILHOCTH 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUU H
IIPOLIECCOB B 001IecTBe. YUeOHBIH Kypc sBIseTCsS 0a30il /Ui OCBOCHHSI BEPOATHOCTHO-CTATHCTUYECKUX
METOJI0B, HEOOXOIUMBIX CIIELUATIUCTAM HE TOJIBKO MHKEHEPHBIX CIIELUATbHOCTEHN, HO TAK)KE COLMATbHBIX
Y TICUXOJIOTHYECKHUX, TIOCKOJIbKY COBPEMEHHBIE 00IIIECTBEHHbIC HAYKH B 3HAUUTEILHONU MEpe UCIOJIb3YIOT
anmnapar aHajiu3a 00JpIIMX JaHHBIX. L[eHTpanbHy0 yacTh y4eOHOro Kypca 3aHUMaeT 00CYX/IEHHUE 3aKOHa
00JIbIINX YKcel — GyHIAMEHTABHOTO 3aKOHA MPUPOBI, HMEIOIIEr0 MaTEMaTHYECKYI0 (hopManu3aluio.

B cooTBeTcTBHM C yKazaHHBIMH LEJISIMU B CTPYKTYpE Y4eOHOTO Kypca «BeposTHOCTh U CTaTHCTHUKA»
Ha yrayOn€HHOM YypOBHE BBIJCNIEHBI OCHOBHBIE colep)kKareibHble JMHUU: «CiydaiiHble COOBITHS U
BEpPOATHOCTH» U «CirydaliHble BETUYUHBI U 3aKOH OOJIBLINX YHCEID.

[ToMMMO OCHOBHBIX JHHMI B y4eOHBIH KypC BKIIIOUEHBI 3JI€MEHTHI TeOpuu rpadoB U TEOpUU
MHOYECTB, HEOOXOTUMBIE [T TOTHOLIEHHOTO OCBOCHUS MaTepraa JaHHOTO y4eOHOTO Kypca M CMEKHBIX
MaTEeMaTHYECKUX y4EOHBIX KYyPCOB.

Conepxanne nmuann «CirydaiiHbie COOBITHS U BEPOSATHOCTHY CIYKHT OCHOBOH AJIst (DOPMUPOBAHHS
MPEACTABICHUI O pacHpelesieHUHd BEPOSITHOCTEH MEXIY 3HAUCHHUSIMU CIIyYallHbIX BEJIMYMH. BaxHyro
yacTb B JTOH COJEP)KATEJbHOM JIMHUM 3aHUMAEeT H3Y4YEHHE TI'€OMETPUYECKOTO M OMHOMUAIBHOIO
pacnpeesieHnii U 3HAKOMCTBO C MX HENPEPHIBHBIMHU AHAJOTaMH — IOKA3aTEJIbHBIM M HOPMaJIbHBIM
pacpeneneHusIMH.

TeMmsl, cBsI3aHHBIE C HENTPEPBIBHBIMU CIIy4allHBIMHM BETUYMHAMU U PACIPEACIICHUSIMH, AKIIEHTUPYIOT
BHUMaHHE OOy4aroluXcsl Ha ONMMCAHMM U W3YYEHHUM CIy4YallHbIX SIBJICHHUH C MOMOIIbIO HEMPEPBIBHBIX
¢ynkuuit. OCHOBHOE BHUMaHHE YIENIIETCs MO0Ka3aTeIbHOMY M HOPMAJIbHOMY paclpeieIeHUsIM.

B ydueOHOM Kypce mpeaycMaTpUBaeTCsl O3HAKOMMTEIBHOE HM3YYEHHME CBSI3U MEXKIY CIydalHbIMU
BEIMYMHAMU M OIHUCAHHWE 3TOH CBA3M C MOMOILIBI0 KO3((UIMEHTa KOppeNlsluud U e€ro BBIOOPOYHOrO
aHajiora. OJTH 3JIEMEHTHl COJEpXKaHUS pa3BUBAIOT TeMy «JluarpamMmbl pacceuBaHMs», U3YyYEHHYIO Ha
YPOBHE OCHOBHOI'O O0ILlEro 00pa3oBaHMs, U BO MHOTOM OIUPAIOTCS HA CBEIECHUS M3 KYypCOB alreOpbl U
FE€OMETPHH.

Emé onmH »sieMeHT coaepXkaHMs, KOTOpBIM MpenIaraeTcsi Ha O3HAKOMUTEIBHOM YPOBHE —
MOCJIEZI0BATENbHOCTh CIIyYalHbIX HE3aBUCHUMBIX COOBITHH, HACTyMaloIMX B €IWHUIY BPEMEHH.
O3HakoMJIEHHE C paclpe/ie]IeHHeM BEpOATHOCTEH KOJIMYECTBA TaKUX COOBITUI HOCHUT pPa3BUBAOLIMIMA
XapakTep W SBISETCA aKTyalbHBIM JUIsl Oyaymux aOWTypUEHTOB, IIOCTYMAMOIIMX Ha YydeOHbIE
CMELUAIBbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMU HAyKaMU, IICUXOJIOTHEN U yIIpaBIEHUEM.

Ha uzydenne yaeOHoro Kypca «BeposiITHOCTh ¥ CTaTUCTUKA» Ha YTIIYOJICHHOM YPOBHE OTBOJIUTCS 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B Hezlenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubI rpad, mytu B rpade: mukibl U 1enu. CreneHs (BAICHTHOCTH) BepIIHHbL. ['padsr Ha
IIJIOCKOCTH. [lepeBbs.

CrnyuaitHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YailHbIe COOBITHS. DIIEMEHTapHBIC COOBITUS (MCXOJBI).
BeposiTHOCTB CitydaitHOTO COOBITHS. BIU30CTh 4acTOTHl U BEpOATHOCTH COOBITHI. CiydaliHbIE OIBITHI C
PaBHOBO3MOYKHBIMH JJIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu HaJ COOBITUSIMU: TIEpecedeHre, 00beJUHEHHE, IPOTUBOIOJIOKHbIE COOBITHA. J{narpaMmmel
Diinepa. Gopmyna ClI0XKEHUs BEPOSATHOCTEH.

VYcioBHas BepOsSITHOCTh. Y MHOKEHUE BeposATHOCTEN. [lepeBo cinydaitHoro skcnepuMmenta. opmyna
noyiHo# BeposiTHOCcTH. Dopmyia baiieca. HezaBucruMblie cOOBITHS.

bunapHbIl CiTydaiiHbId OMBIT (MCHBITAHKHE), YCIIeX W Heyaada. HeszaBucumbie ucnbitanus. Cepust
HE3aBHCHMBIX HCIBITAHUN J0 TepBoro ycrmexa. IlepecranoBkn u dakropuan. YucIo COUYETAHHIMA.
Tpeyronsuuk Ilackans. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX UcnbITaHUM bepHyn. CiiydaliHblil BBIOOP U3 KOHEUHOM COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocTel. Jluarpamma pacnpenenenus. Onepanuu Hajl
CIy4yailHBIMM BEJIMYMHAMU. buHapHas ciiydaiiHas BenuuuHa. [Ipumepsl pacnpenesieHuid, B TOM YHCIIE
reoMeTpUYECcKoe U OMHOMHUATIBHOE.

11 KJIACC

CoBMecTHOE pacnpeiesieHne JBYX ClydalHbIX BelnuruH. He3aBucuMeble citydailHble BEIMYUHBI.

MaremaTHueckoe OXKUJaHuE ciay4dalHOW BenuuuHbl (pacrpeneneHus). Ilpumepsl nmpuMeHeHHs
MaTeMaTHYECKOIo 0KHUIaHus (CTpaxoBaHUe, loTepes). MaremaTtnyeckoe okujaHue OMHApHOW cllydyaiiHOM
BEIMYMHBI. MaTeMaTH4ecKoe OXHUAAHUE CYMMBbI CIIyd4alHBIX BEIMYMH. MareMaTH4ecKoe OKUIaHHUE
reOMETPHUECKOT0 U OMHOMHUAIBHOTO paclpeieeHU .

Jlucniepcuss M CTaHJIApPTHOE OTKJIOHEHHWE ClIy4yalHOM BenuuuHbl (pacmpeneneHus). Jucnepcus
OMHApHON CIy4ailHON BeNWYHMHBI. MaTeMaTH4ecKoe OXKUJAaHUE MPOM3BEACHUS U AHUCIEPCUS CyMMBI
HE3aBUCHMbIX CIy4yalHbIX BeNWYMH. Jlucnmepcuss W CTaHAApPTHOE OTKJIOHEHHE OWHOMUAIBHOTO
pacupeneneHus. Jucnepcus U CTaHAAPTHOE OTKIOHEHHE N€OMETPUYECKOTO PaCIIpECIICHHUS.

HepaBenctBo YeObimuéBa. Teopema YeObiméBa. Teopema bepHymnn. 3akoH OONBIIMX YHCEI.
Br16opounsiii MeTo ucciieoBanuii. Beidbopounsie XxapakrepucTuku. OLeHuBaHUE BEPOSTHOCTU COOBITUS
110 BEIOOPOUYHBIM JIaHHBIM. [IpoBepka npocTeimux runoTe3 ¢ MOMOIIBIO H3YUEHHBIX paclpeesIeHui.

HenpepsiBable  ciydailiHbple BenuuuHbL.  lIpumepbl. @DyHKIMSA  IUIOTHOCTH  BEPOATHOCTH
pacnpezeneHus. PaBHOMEpHOE paclpeieIeHUe U €ro CBOMCTBA. 3a1auu, IPUBOAIINE K IOKa3aTEIbHOMY
pacnpeseneHuto. 3ajaud, MPUBOASAIIME K HOPMalbHOMY pacnpeaeneHno. @OyHKIHS TUIOTHOCTH
BEPOSTHOCTH IMOKa3aTeIbHOIO paclpeneneHus, (QYHKIHUS IUIOTHOCTH BEPOSITHOCTH HOPMAaJIbHOIO
pacnpeneneHns. @yHKIHS INIOTHOCTH U CBOWCTBA HOPMAJIBHOTO PACIIPECIICHMUS.

[TocnenoBaTenbHOCT OJJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3a/1a41, IPUBOAIINE K PACHIPEICIICHUIO
Ilyaccona.

KoBapuanus aByx cinydaiiHbix BenuunH. Kosdduuument nuneiinoit xoppemnsuun. CoBMeCTHBIE
HaONoleHUsl ABYX BeJWYMH. BbiOOpouHBI KO3 (dULMEHT Koppenduuu. Paznuune Mexay TuHEHHOU
CBSI3bI0 M IPUYMHHO-CIIEACTBEHHOM CBA3bI0. JIMHENHAs perpeccusi, METOl HAMMEHBIINX KBaIPaTOB.



ILTAHUPYEMBIE PE3YJbTATbI OCBOEHHMSI YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOrO BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaromerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUUCKOrO OOINeCTBa, MPEICTAaBICHHE O MAaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3INYHbIX CTPYKTYD, IBJICHU, MPOIeAyp IPaskJaHCKOT0 0011ecTBa (BEIOOPHI, OTPOCHI U IPYroe), yMEHHE
B3aMMO/ICHCTBOBATH C CONMAILHBIMA MHCTUTYTAMU B COOTBETCTBHH C UX (PYHKIMSIMU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCHHMCKON TPaKAAHCKOM HICHTUYHOCTH, YBKEHHS K NPOIUIOMY U
HACTOSIIEMY POCCHUHMCKOM MaTe€MaTWKH, LEHHOCTHOE OTHOLIEHHWE K JOCTH)KEHUSM POCCUUCKHX
MAaTeMaTUKOB U POCCUMCKOM MATEMaTUUYECKOM IIKOJIbI, MCIIOJb30BAaHUE ATHUX JIOCTMIKEHHH B JIPYTHUX
HayKax, TEXHOJIOTUSIX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEM POCCUHCKOro Hapoia, c(HopMHpPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS, STUYECKOTO TOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM OCTH)KCHUN HAyKu U
JeSTeNIbHOCTBIO YIEHOT0, 0OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

3CTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOUYasg 3CTETHKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a]1a4, PEIICHUH, pacCyKIeHUH, BOCIPHUMYHUBOCTh K MAaTEMATHUYECKUM aCIICKTaM Pa3IMIHbIX
BHJIOB UCKYCCTBA;

5) pu3nveckoro BOCHMTAHUSA:

cOpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYeCKHE 3HaHHs B HHTEpecax 3/I0pOBOTO U
0e30macHOT0 00pa3za KHU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHHE,
cOanmaHCUpPOBAaHHBIA PEXUM 3aHATUA WM OTAbIXa, PEryisipHas (u3MuecKas aKTHUBHOCTB), (hU3HUECKOe
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JESITEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE LIEHHOCTH TPYAOIIOOUs, HMHTEpEC K pa3audyHbiM cdepam
npoeccHoHaNbHOM IeATENbHOCTH, CBSI3aHHBIM C MATEMATUKON U e€ MPUIIOKEHHUSIMH, YMEHHE COBEPILaTh
OCO3HAHHBIN BEIOOP OyyIIel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI, TOTOBHOCTh
U CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HH,
TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUUYECKUX 33]1a4 MAaTEMaTUYECKON HaIPaBIEHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTINTAHUSA:

c(hOpPMHUPOBAHHOCTD PKOJIOTHYECKOW KYJIBTYPhI, TOHUMAHUE BIUSHUS COIMAIIBHO-YKOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHME MPHUPOJHOM W COIHUAIBHON Cpeibl, OCO3HAHHE TI00ATbHOTO XapakTepa
9KOJIOTUYECKUX MPOoOJIeM, OpUEHTAllUs Ha MPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM JJIA pelieHus 3a/1a4y B
o0JacTu OKpyXaromiei cpeipl, MIaHUPOBAHUE MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIEICTBUN IS
OKpY>Karolllen Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IIIECTBEHHOW MPAKTUKU, TOHUMAaHUE MaTeMaTHIeCKON HayKH Kak cepbl YeTOBEUECKOH eI TeNIbHOCTH,
9TanmoB €€ pa3BUTHS M 3HAYUMOCTH IS PA3BUTUS ITMBWIM3AIUH, OBJIAJCHHUE S3bIKOM MAaTeMaTHKU U
MaTeMaTUYeCKOU KYJIbTYpPOM KaK CPEeICTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISTh MPOEKTHYIO U
HCCIIE0BATENbCKYIO IS TENHFHOCTh MHIUBUIYAIHHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBble JJornuyeckue AelicTBUA:



BBISIBJISITH M XapaKTEPU30BaTh CYIIIECCTBEHHBIC MPU3HAKH MaTEMaTHYEeCKHX OOBEKTOB, MOHSTHUH,
OTHOIICHUN MEXIy NOHATUAMHU, (GOPMYIUPOBATH ONPEAEICHHS MOHATUN, yCTaHABINBAThH CYHIECTBEHHBIN
MpHU3HAK KIAcCU(PUKAIIMN, OCHOBAHUS 7151 00OOIICHHS U CPABHEHHUSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (GOpPMYyIUPOBAaTH W  NpPeoOpazoOBbIBaTh CYXKJACHHUA: YTBEpPAUTEIbHBIE U
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

BBISBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3M U MPOTHUBOpeuus: B (akTax, JaHHBIX,
HAONIOJICHUSAX W YTBEPKACHHSX, IMpeajiaraTb KPUTEPUM IS BBISABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO JIOKa3aTeIbCTBA MaTEeMaTHYECKUX YTBEPKIEHUU (TpsiMble U OT
MIPOTUBHOT0), BBICTPaMBaTh apryMEHTAllMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpaTh croco0 pemieHuss y4eOHOHM 3amauu (CpaBHMBaTh HECKOJIBKO BApUAHTOB pEILICHMUS,
BBIOMpaTh HanboJIee OIXO AN C Y4ETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

MCIOJIb30BaTh BOMIPOCHI KAK UCCIIEIOBATEICKII HHCTPYMEHT MO3HAHMS, (JOPMYITUPOBATEH BOIIPOCHI,
¢bukcupymole TpoTUBOpeyre, nNpodieMy, ycTaHaBIMBaTh KCKOMOE U JIaHHOE, (OPMHUPOBATH TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIEJOBAHUE MO YCTaHOBJICHUIO
OCOOCHHOCTECH MaTeMaTHYECKOTO OOBEKTa, SIBJICHHUS, IPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOSITENILHO (D OPMYJTHPOBaTh OOOOINEHUS ¥ BBIBOJIBI IO pPe3yJbTaTaM IPOBEAEHHOTO
HaOIIO/ICHUsI, HUCCIICJIOBAHMs, OLIEHUBATh JIOCTOBEPHOCTh IMOJIYUEHHBIX pPE3YJIbTAaTOB, BBIBOJAOB H
00001IeHMIT;

MIPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE MpOIlecca, a TaKkKe BBIIBUraTh MPEIIONOXKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBIIATH A€PUIUTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JJII OTBETA HA BOIIPOC U JIJIsl PEIICHUS
3a/1a4u;

BBEIOMpATh MHPOPMAITUIO U3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATM3UPOBAThH, CHCTEMATU3UPOBATh
MHTEPIPETHPOBATH HHPOPMAIIHIO Pa3TUYHBIX BHIOB U (POPM MpeACTaBICHUS;

CTPYKTYpUPOBaTh HWHGOPMAINIO, MPEACTABIATh €€ B pa3IWyHBIX (opmax, HILTIOCTPUPOBATH
rpadpuyuecky;

OIICHUBAThH HAJEKHOCTh MHPOPMAIIMH TTI0 CAMOCTOSITEIbHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KomMyHuKaTHBHbIE yHHBepPcaIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIpYMHUMATb U q)OpMy.]'H/IpOBaTI) CY)KACHUA B COOTBECTCTBHU C YCJIOBUAMU U LECIISAMU 06III€HI/I$I,
SCHO, TOYHO, TPAaMOTHO BBIpaKaTb CBOIO TOYKY 3pEHHUS B YCTHBIX M IHUCbMEHHBIX TEKCTaX, JaBaTh
IMMOsAICHCHUA 110 X0y PCIICHUA 3aa4i, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:Iﬁ PE3YIbTAaT,

B X0J1¢ 00CYXJI€HMs 3a7]aBaTh BOIIPOCHI MO CYILECTBY 00CYkKJIaeMO TeMBbl, IPOOJIEMBI, pelaeMon
3aaa4yud, BBICKA3bIBATb HWACH, HALCJICHHBIC Ha IIOMCK PCIICHUSA, COIIOCTaBJIATH CBOU CYXIACHHA C
CYXJIEHUSIMH JIPYTUX YYAaCTHUKOB JIMAJIOra, 0OHAPYKMBATh pa3jIMyue U CXOJCTBO MO3ULMI, B KOPPEKTHOM
dhopme popMynHpOBaTH pa3HOTIACHS, CBOM BO3PAKCHHS;

NpPEICTAaBIATh pE3yJAbTaThl  peIICHHs 3aJauyd, OJKCIEPHUMEHTa, HCCIICAOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMAaT BBICTYIUIEHHS C Y4€TOM 3a7ad Mpe3eHTallMd U OCOOeHHOCTEeH
ayJAUTOPHUH.

PeryasiTuBHble yHUBepPCcaJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszauus:



COCTABIIAATH IIJIaH, AJITOPUTM PEIEHUs 3a[auu, BEIOUPATh CIOCO0 pelIeHus ¢ y4ETOM MMEIOIIUXCs
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BapHAHTHI PEIICHUN C
y4€TOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIaJICTh HABBIKAMHU IIO3HABATENIILHOW pe(IIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA H
MBICIIUTENBHBIX TPOIECCOB, HX pPE3yJIbTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHsl MaTeMaTH4YeCKON 3a1auH;

MIPeIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb [P PEIICHUU 33]]a4l, BHOCUTh KOPPEKTUBHI B
JeSITeTbHOCTh HAa OCHOBE HOBBIX 00OCTOSITEIbCTB, JAaHHBIX, HAHJICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pEe3yjbTaTa LEIH U YCIOBUSM, OOBICHATH MPUUYMHBI JOCTHXKEHUS WIH
HEIOCTHKEHHS PE3YNIbTATOB JACSITEIBHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

IIOHUMATh U UCIIOJIb30BaTh [IPEUMYIIECTBA KOMAaHAHON U MHAMBUAYAJIbHON pabOThl IPU PELIEHUU
y4eOHBIX 3a7ay, MIPUHUMATh 1IeJIb COBMECTHOU NESTEIbHOCTH, MIIAHUPOBATh OPraHU3alUI0 COBMECTHOU
paboThI, pacpeaesaTh BUIBI padoT, TOTOBapUBATHCS, 00CYKIATh MTPOLIECC U Pe3yabTaT paboTh, 00001IaTh
MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBATh B TPYMIIOBEIX popmax paboTsl (00CYkaeHHS, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBD» U
UHBIE), BHIIIOJIHATH CBOIO YacTh pabOThl M KOOPIMHUPOBATH CBOU ACUCTBUS C IPYTUMH YWIEHAMU KOMAaH/IbI,
OLIEHUBATh Ka4eCTBO CBOETO BKJIAJ[a B OOIIMI POILYKT IO KPUTEPHSIM, CHOPMYTUPOBAHHBIM y4aCTHUKAMHU
B3aMMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny 10 kiacca o0yyaroniuiicss HAy4uTCs:

CBOOOJTHO OTIEpUPOBATH MOHATHIMHU: Tpad), IUIOCKUi Tpad, CBsI3HBIN rpad, MyTh B rpade, 1erb, UK,
JIepeBO, CTENIEHb BEPIIUHBI, IEPEBO CIYyYaHOTO SKCIIEPUMEHTA,

CBOOOJIHO OMNEPHUPOBATH TMOHSTHAMU: CIy4alHBIA SKCHEPUMEHT (OMBIT), Ciy4ailHOe COOBITHE,
3JIEMEHTapHOE CIIy4aiiHOE COObITHE (3J€MEHTapHBIA MCXO0/) CIy4ailHOro OIbITa, HAXOAUTh BEPOSTHOCTH
COOBITHI B OTBITaX C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITHIMU;

HaxXoAuTh U (opMyJIUpOBaTh COOBITHS: NepeceueHue, 00beIUHEHNEe JaHHbIX COOBITUH, cOOBITHE,
IIPOTUBOIOJIOKHOE JAHHOMY, UCIIOJIb30BaTh AMArpaMMbl Dilyiepa, KOOPAUHATHYIO IPSIMYIO JJIsl peIIeHUs
3aJa4, MoJb30BaThcs (POPMYIOH CIOXKEHUSI BEPOATHOCTEH I BEpOATHOCTEH ABYX M TpeX CIydalHBIX
COOBITHUI;

OIIEpUPOBATh TOHATUSAMU: YCIOBHAs BEPOSITHOCTb, YMHO)KEHHE BEPOSTHOCTEH, HE3aBUCHUMBIE
COOBITHS, JEPEBO CIYYalHOIO SKCIEPUMEHTA, HAXOIUTh BEPOSITHOCTU COOBITHH C MOMOIIBIO IMpaBHIia
YMHOKEHHUSI, JiepeBa CIy4aiiHOro OIbITa, UCII0JIb30BaTh (hOpMyITy OJTHOM BeposaTHOCTH, (popmyny baiieca
TIPU pEUICHUU 3a7a4, ONPeeNsITh HE3aBUCUMOCTh COOBITHH 1O (JOpMYJie U TIO OpTaHU3AINK CITy4alHOTO
JKCIIEPUMEHTA;

MPUMEHTh W3YYEHHbIE KOMOMHATOpHbIE (POPMYNBlI JJsl MEPEUYUCTICHHUS 3JEMEHTOB MHOXECTB,
3JIEMEHTAPHBIX COOBITUH CIYy4aiiHOTO OMbITA, PELICHUS 3a1ay 110 TEOPUU BEPOSITHOCTEH;

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: OMHAPHBIN CIIy4aillHbIN ONBIT (MCHBITAHUE), YCIIEX U HEy/aua,
HE3aBUCHMBbIC UCTIBITAHUS, CEpUsl UCIIBITAHUHM, HAXOUTh BEPOSITHOCTU COOBITUNA: B CEpPUU UCHBITAHUN /10
IIEpBOro ycliexa, B Cepuu HCHbITaHUM bepHymiM, B ombiTe, CBSI3aHHOM CO CIy4ailHIM BBIOOpOM U3
KOHEYHON COBOKYITHOCTH;

cBOOOJIHO ONEpUpOBAaTh MOHATUSAMHU: CIy4yaiiHas BeJIMYMHA, paclpeiesieHue BepOSTHOCTEM,
auarpamMma  paclpenelieHusi, OWHapHas cly4yailHas BeJIMYMHA, T'€OMETpUYEcKoe, OWHOMHAIbHOE
pacnpezeneHue.

K koniy 11 kaacca oOyyaromuiicss HAy49uTCs:

OTIepUPOBAThH MOHATHSIMH: COBMECTHOE pacIpeliejieHHe JIBYX CIydyallHbIX BEJTUYMH, UCIIOJIb30BATh
TaOJIMIy COBMECTHOTO paclpeieIeHus ABYX CIydaiHbIX BETUUMH JUIS BBIACTICHUS pacTIpe/IeIeHUs KaKa0H
BEJIMYMHBI, ONIPEIEICHNS HE3aBUCUMOCTH CIy4YailHbIX BEJINYUH;



CBOOOJHO OINEpPUPOBATH TOHSATHEM MAaTEMaTHYECKOTO OXUIAHUSA CIy4yallHOH BETUYMHBI
(pacnpeneneHus), IPUMEHTh CBOMCTBA MaTeMaTHUECKOrO OXMJAHMS IPU PEIICHUH 3a/1ad, BBIYMCIATH
MaTeMaTHYeCKOe OKUaHne OMHOMUAIBHOTO U TEOMETPUUYECKOTO PACIIPEICIICHU;

CBOOOJHO ONIEpUPOBATh MOHATHIMMU: TUCIEPCHUs], CTAHAAPTHOE OTKJIOHEHHUE CITy4yailHON BEIMYMHBI,
IIPUMEHSTh CBOMCTBA IMCIIEPCUN CIyYailHOW BETMYMHBI (pacIipeieIeHUs ) IPU PELLICHUH 3a/]1a4, BBIYUCIIATD
JMCIIEPCUIO U CTaHAAPTHOE OTKJIIOHEHHE M'€OMETPUYECKOr0 M OMHOMHAIIBHOTO PacCIpeeIeHUN;

BBIUUCIIATh BBIOOPOYHBIE XapAaKTEPUCTHUKU IO JAHHOW BBIOOPKE M OLIEHUBATh XapaKTEPUCTHKH
IeHEPAJbHONM COBOKYIHOCTH [aHHBIX IO BBIOOPOYHBIM XxapakTepucTukaMm. OLleHHBaThb BEPOATHOCTH
COOBITUM W  TPOBEPATh MPOCTEHIINE CTATUCTHYECKUE THIOTE3bl, MOJb3YACh HM3yYCHHBIMH
pacnpenelIeHUsIMU.



TEMATHUYECKOE IINTAHUPOBAHUE
11 KIIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne ni/n

KoanuecTBo 4acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTHYeckue
padoTshI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

3aKoH OOJBIINX YHCET

DJeMEHTHl MaTeMaTHYEeCKON CTaTUCTUKH

HenpepsiBHBIE ClTydaliHbIE BETMYHHBI
3 (pactipeenienusi), oka3aTeIbHOE U
HOpPMAaJIbHOE pacIpeieIeHUs

Pacnpenenenue Ilyaccona

CBs13b MCKOY CHy‘l&ﬁHHMH BCIN4YMNHaMn

O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IHHOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto YeOnimena. Teopema
UYeonimena. Teopema bepnymu. 3akon
OOJIBIINX YHCET

1 Henena

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akon
OOJIBIINX YHCET

2 Hexensd

Hepasencto YeOnimena. Teopema
YeonimeBa. Teopema bepuyinu. 3akon
OOJIBIINX YKCeT

3 Henensa

Br16opouHbIii METO iCCIIeOBaHUN

4 wenens

[IpakTrueckas paboTa ¢ HCIOIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

5 Henens

I'enepasibHast COBOKYITHOCTb U CIIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OlleHKa CpeHEro U
JUCTIEPCUU TeHEPaIbHOM COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

6 Henens

I'enepasibHast COBOKYITHOCTb U CIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OlleHKa CpeHETo U
JUCTIEPCUU TeHEPaIbHOM COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOUYHBIX XapaKTEPUCTHK

7 Henens

10



OneHnBaHNE BEPOSTHOCTEH COOBITUH TIO
BEIOOpKE

8 Henena

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
M3Y4YEHHBIX pacIpeiesICHUN

9 Henens

10

Cratucruueckas runoresa. [IpoBepka
MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
M3YYEHHBIX pacIpeiesIeHUN

10 wemens

11

HpaKTI/I‘leCKaﬂ pa60Ta C HCIIOJIB30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_[

11 genensa

12

[Tpumepbl HENIPEPHIBHBIX CIIy4YalHbBIX
Benn4rH. OYHKIUS IJIOTHOCTH
BEPOATHOCTH

12 genensa

13

PaBHOoMepHOEe pactipenenenue. [Ipumepsl
3a/1a4, IPUBOSIIUX K [MOKA3aTEIbHOMY U K
HOPMAaJIbHOMY pacIlpeeIeHUsIM

13 Henensa

14

qDYHKHI/ISI IIJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paCcupCaACICHUA

14 wenens

15

DYHKIUSA IIIOTHOCTUA BEPOSTHOCTH
HOPMaJIbHOTO pacrpeaeneHus

15 Hepens

16

ITocnenoBarenbHOCTh OTMHOYHBIX
He3aBUCUMBIX coObITHil. [Tpumep 3anaun,
IPUBOASIIEH K pacnpenenenuto [lyaccona

16 Henens

17

HpaKTI/I‘-ICCKaH pa60Ta C UCIIOJIb30BAHHUECM
QJICKTPOHHBIX Ta6J'II/II_[

17 uenensa

18

KoBapuanus nByx Ciiy4allHbIX BEJIMYUH.
Koaddunument xoppensuuun

18 nwenmensa

19

CoBMecTHBIC HAOMIOIEHUS IBYX BEITUYHH

19 wenmensa

11



20 wenmens

20 Br16opounbiii K03 PUITHEHT KOPPETAINHA
21 Paznuuue Mexy TMHEHHON CBS3BIO U 21 Henmens
MPUYHUHHO-CIICICTBEHHOMN CBS3bIO
. 22uenens
22 Jluneitnas perpeccust &
23 [TpakTideckasi paboTa ¢ UCIOJIB30BAHUEM 23 wenens
AJIEKTPOHHBIX TAOIHUI]
[IpencraBieHue JaHHBIX C TOMOIIIBIO
24 wenens
24 TaOJIUI] M TUarpamMM, OIHucaTeIbHas
CTaTUCTHKA
o5 OnbITHI C PABHOBO3MOKHBIMU 25 wenens
3JIEMEHTapPHBIMU COOBITUSMHM
26 Brruucnenue BepoaTHOCTENH COOBITHI € 26 Henmens
puMeHeHneM hopmyI
Brruncnenue BeposiTHOCTEN COOBITUH C
97 MIPUMEHEHUEM TpauIECKUX METOJIOB: 27 wenens
KOOpAMHATHAS TpsiMasi, 1IepeBo,
nuarpaMmma Jitnepa
. 28 Henensd
28 Crny4daiiHble BETMYMHBI U pacipeieNeHus
29 MaremaTuuecKoe OKHUIAHUE CIyYalHON 29 nenensg
BEJINYHNHBI
30 MaremaTH4ecKoe OKHUIAHUE CIyYaHOM 30 Henens
BEJINYNHBI
31 Kontponbnas padota: "BeposTHocTs 1 31 venens
cTaTUCTUKA"
Brruncnenmue BeposiTHOCTEH COOBITUI C
32 wenens
32 pUMeHeHHeM (opMyIl U TpapuuecKux

METOIOB

12



Brruuciienue BeposiTHOCTEH cOOBITHI C

33 npuMeHeHHeM (opMyIT U TpapuuecKux 1 33 nenens
METOZIOB
CrnyuaiiHble BEJIMUUHBI U PACIIpeAEICHUS.
N 34 nenens
34 MareMatnueckoe 0KMIaHHUE CIIy4aliHON 1
BEJIMYMHBI
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

13



14



IPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC
Koxn .
e et IIpoBepsiemble npeAMeTHBIE Pe3yJabTAaThl 0CBOCHHS OCHOBHOM
P o0pa3oBaTe/IbHON MPOIrPaMMbl CpeHero o01ero 00pa3oBanus
pe3yJbTara
6 Teopust BeposSTHOCTEH U CTaTHCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M TUATPAMMBI
6.2 OnepupoBaTb  MOHATUAMHU:  CpeHee  apudmMeTHyeckoe,  MeAMaHa,
' HanOoJIpIlIee, HAMMEHbIIIEe 3HAYCHNE, pa3MaX MacCHBA YHCIOBBIX JTaHHBIX
OnepupoBaTh NOHATUSIMU: CIIY4alHbIN SKCIIEPUMEHT (OIBIT) U CllydaliHOE
CcOOBITHE, 3JIEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIH KCXOJ) CIy4ailHOTO
6.3 OTIBITA; HAXOAUTH BEPOSTHOCTH B OIBITAX C PABHOBO3MOYKHBIMU CITyYaitHBIMH
COOBITUSIMH, HAaXOAUTh U CPABHUBATH BEPOSTHOCTH COOBITUH B M3Yy4EHHBIX
CIIy4alHBIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedyeHHe U OObEIHMHEHUE
6.4 JAHHBIX COOBITMH, COOBITHE, IPOTUBOIIOJIOKHOE JIAHHOMY COOBITHIO;
' MOJIb30BATHCS AMAarpaMMaMu Diiiepa 1 GOpPMYIIOi CII0KEHHUS BEPOSATHOCTEH
IpU PEUICeHNH 33134
OnepupoBaTb HOHATHAMM: YCIOBHAs BEPOATHOCTh, HE3aBUCHMBbIE COOBITHS,
6.5 HAXOJUTh BEPOSITHOCTH C TIOMOIIBIO NpPaBUIa YMHOXXEHUS, C ITOMOIIBIO
JiepeBa CIy4alHOro omnbITa
6.6 ITprMeHsTh KOMOMHATOPHOE NPABHJIO YMHOXKEHUS NP PEIICHUH 33a4
OnepupoBaTbh MOHATUSAMH: HCIBITAHUE, HE3aBUCUMBbIE HUCIBITAHUSA, CEpUS
6.7 UCTIBITAHNH, YCIIeX M Hey/laya; HAXOAWTh BEPOSITHOCTU COOBITHI B CEPHH
' HE3aBUCHMBbIX HCHBITAHUN /10 NEPBOrO yCHexa, HAXOOUTh BEPOSTHOCTH
coOBITUH B cepuu ucnbiTanuii bepuymm
6.8 OnepupoBaTh MOHATHUSAMH:  CIy4aifHash  BENUYMHA, pacIpeesieHue
' BEPOSITHOCTEH, IarpaMma pacupesieseHus
11 KJIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble npeAMeTHBIE Pe3yJAbTAThl 0CBOCHHUS OCHOBHOM
poBep o0pa3oBaTe/IbHON MPOTrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJabTara
5 Teopust BEepOsITHOCTEN U CTaTHCTUKA
51 CpaBHMBAaTh  BEpOSTHOCTH  3HAUYEHUH  ciyyaliHOH  BEJTUYMHBINO
' pacnpeesIeHNI0 UITH C MOMOUIBIO AHarpaMm
OnepupoBath MOHATHEM MAaTEMAaTHIECKOTO OJKUIaHUS, IPUBOINUTH IPUMEPHI
5.2 TOTO0, KaK MPUMEHSETCS MaTeMAaTHYEeCKOe OKUAAHUE CIyYaitHON BEIMYUHBI,
HAXOJUTh MaTEMaTUUYECKOE OKUAHKE 110 JaHHOMY pacIpe/ieIeHHI0
5.3 VmeTh npejcTaBieHne o0 3aKOHE OOJIBIINX YHCe
5.4 VIMeTh npeacTaBiaeHne 0 HOPMAJIBHOM pacIpeiesIeHUN

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA




10 KJIACC

Ko IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

6 Teopust BEpOSTHOCTEN U CTATHCTHKA

[IpencraBiaeHre JaHHBIX ¢ TOMOIIBIO TabuIl U quarpamMm. CpenHee apudMeTHIECKoe,
6.1 | Menuana, HauboJblllee U HAMMEHbIIEE 3HAYCHHS, pa3Max, AUCIIEPCUS U CTaHAapTHOE
OTKJIOHEHHWE YHCJIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITBI) U CIy4YailHbIe COOBITHS. DIeMEHTapHBIC COOBITHS
(ucxonpl). BeposTHOCTH ciy4ailHOrOo cOOBITHS. BIM30CTH YacTOTHIM BEPOSITHOCTH

6.2 coObiTuii. Ciy4aiiHblE ONBITBI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH cOOBITHH B ONBITAXC PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3 Omnepanuu Hajl COOBITHAMU: IIepeceyeHre, 00beJMHEHUE, TPOTUBOIIOIOKHBIE COOBITHUS.
Juarpammsl Diinepa. @opmysia cj10KeHUsT BEPOATHOCTEN

6.4 VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Ciy4aiiHOro
skcnepuMenTa. @opmyna nonHoii BepositHocTH. HezaBucumble coObITUS

6.5 KomOunaropHoe mpaBuno ymHoxxeHus. [lepectaHoBku u dakrtopuan. Yucio

couetanuil. Tpeyronbuuk Ilackans. @opmyna 6uaoma Herotona

bunapHblli ciydaliHbIi oOmBIT (MCHBITAaHHE), yclex U Heygadya. HesaBucumble
6.6 ucnelTanus. Cepust HE3aBUCUMBIX UCIIBITAHUH 10 IIEpBOTO ycrexa. Cepust He3aBUCUMBIX
vcnbITaHUN bepHyumn

Cnydaitnas BenuuuHa. Pacnpenenenue BeposiTHocTel. J(marpamma pacnpenesneHus.

6.7 .
ITpumepsl pacripesieneHuil, B TOM YHUCJIe TeOMETPHUECKOer OMHOMHAIbHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
S) Teopust BeposiTHOCTEN U CTaTUCTHKA
YUucnoBble XapaKTEpUCTUKHU CIy4YalHBIX BEIMYMH: MAaTEMAaTHYECKOE OKHJAHUE,
JUCIIEpCUs U CTaHAAPTHOE OTKJIOHEHHE. [IpuMepsl MpUMEHEHHs MAaTeMaTH4eCKOro
51 O)KMJIaHMsI, B TOM YHCIE B 337a4ax W3 IOBCEAHEBHOM >XU3HH. Maremarndeckoe
' OKU/laHue OMHApHOHM cilyyallHOM BeIMUYMHBL. MaTeMaTHUecKoe OXHJaHUE CYMMBbI
CIIy4alHBIX BEJIUYHMH. MareMaTu4ecKoe OKHUJIaHUE U TUCIEPCHSI TEOMETPUUECKOTO U
OMHOMMAJILHOTO pacrnpeaeaeHui
59 3aKoH OOJBIINX YHCENT U €T0 POJib B HayKe, IpUpoe 1 oduiecte. BeioopouHslit MeTox
' WCCIICIOBAaHUN
IIpumepsl  HENpPEpBIBHBIX  CIIy4alHbIX BeanuuH. [loHATHE O  IUIOTHOCTH
5.3 pacnpezneneHus. 3ajauy, NPpUBOIAIIME K HOpMAIbHOMY pactpeneneHuto. [lonsatue o
HOPMAJIBHOM pacnpeieIeHuN

INPOBEPSEMBIE HA EI'D IITO MATEMATHKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBLHOM MPOT'PAMMBI CPEJTHET'O OBIIIETO
OBPA3OBAHUA



Kon
NMpoBepPSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CPeIHEro 001ero
00pa3oBaHus

Brnanenne Meromamu J0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/1ad;
yMeHue (GOpMyIHpOBaTH M OINEPUPOBATH TMOHATHIMU: OIpE/ACICHNUE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPU3HAK, JOKA3aTelbCTBO,
PaBHOCWIIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE ¥ TPOTUBOIIOIOXKHOE YTBEP)KACHHUE, NPHBOAUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIWU;
MPOBOANTH J0OKa3aTeIbHbIC PACCYXKICHUS ITPHU PELICHUH 33/1a4, OLICHUBATh
JOTMYECKYI0  MPaBUIBHOCTh  PACCY)KICHHI; yMEHHE OIEepUpOBaTh
MOHSATHAMHU: MHOXXECTBO, ITOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMHU;
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar it OUCaHUs
pEaNbHBIX MPOIECCOB U SBICHUH W MPHU PEIICHUH 33a/1a4, B TOM YHCIC U3
JIPYruX Y4eOHBIX MPEIMETOB; YMEHHE OIEpUpOBaTh MOHATHIMHU: Trpad,
CBSI3HBII Tpad, AepeBo, UK, Tpad Ha IIIOCKOCTH; YMEHHUE 3a/1aBaTh U
OINHUCHIBATh T'padbl Pa3IMYHBIMH CHOCO0AMH; HCHOJIB30BAaTh Tpadbl MpH
peLIeHnN 3a1a4

YMeHHne onepupoBaTh MOHATUAMM: HATYpaJbHOE YKCIIO, LIEJIOE YHUCIIO,
CTENEHb C IIEJIBIM MOoKa3aTejaeM, KOpeHb HATypajlbHON CTETEHH, CTEIEHb C
palMoHAIBHBIM TTOKA3aTeIeM, CTCIICHb C JICHCTBUTEIIBHBIM ITOKA3aTEIIeM,
jgorapuM YHCIA, CUHYC, KOCMHYC W TaHI€HC MPOM3BOJLHOTO 4YHUCIA,
OCTaTOK IO MOAYNI0, PAallMOHAIbHOE YHCIIO, UPPAIMOHAIBHOE YHUCIIO,
MHOECTBA HaTYPAJIbHBIX, IIEJIBIX, PAIIMOHATBHBIX, IEHCTBUTEIIbHBIX YHCEIT;
YMEHHME WCIOJIb30BaTh MPHU3HAKU JEIMMOCTH, HAaWMEHBIIMHA 0Ouuit
JIEUTEIb 1 HaUMEHbIIIee 00111ee KpaTHoe, anroput™ EBkiuaa npu peueHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU TO3UITMOHHBIMH CHCTEMAaMH CUHUCIICHNS,
YMEHUE BBITIOJHATH BHIYUCIICHUE 3HAYCHHUI 1 TPe0Opa30BaHMs BhIPAXKEHUN
CO CTemeHsMH U Jiorapudmamu, mpeoOpa3oBaHus IPOOHO-PAIIMOHATBHBIX
BBIPDOKCHHUI; YMEHHE ONEPUPOBATH TMOHITHUSMU: TOCIEI0BATEIHHOCTD,
apudmeTnueckas MporpeccHsi, TeOMETpUUEcKas MPOorpeccusi, O0ECKOHEUHO
yObIBaroIas reoMeTpudecKas MIPOTPECCHST; yMEeHHUEe 3aJ1aBaTh
MOCIIEZI0BATEILHOCTH, B TOM YHUCIE C TIOMOIIBIO PEKYPPEHTHBIX (OpMYI;
YMEHHUE OIEepPUPOBATh MOHATHAMHU: KOMIUJIEKCHOE YHWCJIO, COMPSIKEHHBIC
KOMIUIEKCHBIE YHCIa, MOAYJIh M apryMEHT KOMILJIEKCHOTO uucia, Gopma
3alMCU KOMIUJIEKCHBIX 4hceNl (TeoMeTpHuYecKas, TPUTOHOMETpHYEcKas W
anrebpauveckas); yMeThb MPOHU3BOAUTH apudMeTnyecKkue IeHUCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMHU;, TPUBOJUTH  MPUMEPHl  UCIOJIb30BaHUSA
KOMILUIEKCHBIX YHCEJ; ONEpPUpPOBATh MOHATHSAMHU: MaTpuua 2x2 u 3x3,
OTIPEICTTUTENh MATPUILIBI, TEOMETPUUECKUN CMBICI ONIPEICTUTENS

YMeHHne onepupoBaTh MOHATHAMU: PalMOHAIbHBIE, HPPALHOHAIbHBIC,
NoKa3aTeJbHble, CTENEHHbIE, JOrapupMUUEcKue, TPUTOHOMETPUUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONIEPUPOBATH OHATUSAMU:
TOX/IECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE, HEPAaBEHCTBO,
CUCTEMA YPABHEHUHW W HEPABEHCTB, PABHOCWIBHOCTb YPAaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHUE PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBbI
C NOMOIIBIO PA3IMYHBIX NPUEMOB; PEIIATh YPAaBHEHHWs, HEPABEHCTBA U
CUCTEMBI C TapaMeTPOM; IPUMEHATh YpaBHEHUS, HEPABEHCTBA, X CUCTEMBbI
JUI pelIeHHs] MaTeMaTUYecKuX 3a7ad W 3a/ad U3 pazIudHbIX oOsacTeit
HayKH U peaJIbHOM JKU3HU
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YMeHue omnepupoBaTh MOHATUSAMH: (QYHKIMS, YETHOCTh (QYHKIHH,
NEPUOUYHOCTD (PYHKIIMHM, OTPAaHMYCHHOCTb (PYHKIIMH, MOHOTOHHOCTBH
GbyHKIMHM, SKCTpeMyM (QYHKIIMH, HAuOOJbIIee W HaUMEHBbIIee 3HAYCHUS
(GYHKIMK Ha TPOMEXYTKE, HEeNpepbIBHAs (DYHKIIUS, aCUMIITOTHI Tpaduka
GbyHKIUYM, TiepBas U BTOpas Npou3BOJHAS (YHKIUH, T€OMETPUUYECKUI U
¢u3nvyeckuid CMBICT TPOU3BOJHOHM, TEepBOOOpasHas, ONpeAeIEHHbIH
WHTErpai;, yMEHUE HaxOJuUTh AacCUMOTOTHI Tpaduka (QyHKIUH;, yMEHHUE
BBIUUCIIATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HILIUU
(GyHKIUH, HAXOUTh ypaBHEHHUE KacaTeIbHOU K TpaguKy QyHKIUU; YMEHUE
HAXOJUTh NPOU3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIIMIA; YMEHHE UCIIOIb30BaTh
MIPOU3BOJIHYIO JUISl WCCIENOBaHUS (PYHKUUNA, HAXOIUTh HAaUOOJbIINE U
HAaUMEHBIINE 3HAauYeHUs (YHKIUHA;, CTPOUTh TpaUKH MHOTOUIECHOB C
WCIIOJIb30BAaHUEM  aliapaTa MaTeMaTHUYeCKOTO aHajiu3a; [PUMEHSTh
MPOU3BOIHYIO JUISI HAXOXKACHUS HAWIYYIIEro PEelIeHUs B MPUKIIAIHBIX, B
TOM YHCJI€ COLMATbHO-IPKOHOMUYECKUX U (PU3NYECKHUX 3ajjauyax; HaXOJIUTh
IUIOIIAN U 00BEMBI (GUTYP C TIOMOIIBIO0 HHTErpalia; MPUBOIUTH TPUMEPHI
MaTEeMaTHYeCKOro MOJEIMPOBAHUS C MNOMOUIbI0 U depeHInaTbHbIX
ypaBHEHUH

YMeHne onepupoBaTh NOHATUSAME: TpaduK QyHKIMH, oOpaTHas GyHKIHS,
KOMIO3uLusl (DyHKIUH, JIMHEHHAas (QYHKIUs, KBaJpaTU4Has QYHKIUS,
panmoHanbHast (QYHKLUS, CTENeHHass (QYHKIWSA, TPUTOHOMETPUYECKHE
GyHKIIMU, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIIUH, MOKa3aTelbHAS |
naorapumuueckasi (QyHKIWU; yMEHHE CTPOUTh TpapuKu H3yIEHHBIX
(GyHKIUH, BBITIONHATE MpeoOpa3zoBaHus rpaduKoB PYHKIIHI, HCIIOIB30BATh
rpaduKu ISl U3YYEHUS TPOLIECCOB U 3aBUCHUMOCTEH, MPH PEIICHUH 3a7ad
U3 IPYTUX y4eOHBIX MPEAMETOB M 33734 U3 PealibHOW YKU3HH, BBIPAKATh
(bopMyIaMy 3aBUCUMOCTH MEX/I1y BEIMYMHAMU; UCIOIB30BATh CBOMCTBA U
rpadukyd (GYHKIUHA IS pEIICHUs YpPaBHEHWH, HEPABEHCTB M 3alad C
napameTpamu; H300pakaTh Ha KOOPAWHATHOH IJIOCKOCTH MHOXECTBa
pellieHN YpaBHEHHI, HEPABCHCTB M UX CHCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTW, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIyT, HAJOTH, 3a/la4d U3 00JacTH YNpaBIEHUs JIMYHBIMH M CEMEHHBIMU
(MHaHCaMM); COCTaBJISATh BBIPAKEHMS, YpaBHEHHS, HEPAaBEHCTBA U HX
CUCTEMBI IO YCIOBUIO 3aJa4yd, HUCCIIEI0BATh IIOJYYEHHOE pEIICHUE U
OLIEHUBAaTh IPABJIONOAOOHOCTE pPE3YyIbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33]1a4M, UCCIIEI0BATh
MIOCTPOCHHBIE  MOJIEIM C  HCHOJBb30BAaHHMEM  ammaparta  anreopsl,
MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJblllee U HaMMEHbIIIee 3HAUYEHUs, pa3Max, JUCIEepPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
nH(pOpMaIMIo, MPEJCTaBICHHYIO B Ta0nMIax, Ha AUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEaJIbHBIX MPOIECCOB M SIBIEHUIl; MPEICTaBIATh
uHpOpMALMIO C TOMOMIbIO TAaOMUI] W JAMarpamMM; HCCIIEA0BaTh
CTaTHUCTUYECKUE JIaHHBIe, B TOM YHCJIE C NPUMEHEHHEM TrpaduyuecKkux
METOIOB M 3JIEKTPOHHBIX CPEICTB; rpa)uuecku UCCIe0BaTh COBMECTHBIE
Ha0JII0/IEHNUs C TOMOIIBIO TarpaMM pacCeuBaHus U JINHEHHOM perpeccuu

YMeHHne onepupoBaTh IOHATHSAMH: CIyYalHBIA OIBIT W CIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHUCIATH
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BEPOSITHOCTh C HCIIOJIb30BAaHHEM TPaQHUUECKUX METOJOB; IPHUMEHSTh
(GopMyJBl CIOKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (popMyny IMOIHOM
BeposTHOCTH, (popmyny beprymmm, koMOuHaTOpHBIE (AaKTBI U (POPMYIIBL;
OLICHUBATh BEPOSITHOCTU pealibHBIX COOBITHI; YMEHHE ONepUpOBaTh
MOHATUSIMHU:  CIIydaiiHas BEIIMYMHA, pAaclpelesieHHe BEPOSITHOCTEH,
MaTEeMaTHYeCKOe OXHJIaHWe, JUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyYallHOW  BENWYMHBL, (QYHKIHUHA  pPACHpElCNCHHss W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBHOTO pacIpeielieHuil; yMeHne
WCIIOJIh30BaTh CBOWCTBA M3YYCHHBIX PaCHpeACICHUN I PElICHUs 3a71ay;
3HAKOMCTBO C MOHSITHSIMH: 3aKOH OOJBIINX YHUCCJI, METOAbI BBI60pO'—IHbIX
WCCIICIOBAHHIT; YMEHHE PHUBOIUTH IIPUMEPHI IMTPOSIBIICHUS 3aKOHA OOJIBIITUX
YUCCI B MNPUPOAHBIX U O6H.I€CTBCHHBIX SABJICHUAX, YMCHHUC OIICPUPOBATH
MOHATUSIMU: COYETAHWE, TEPECTAHOBKA, 4YHCIO COYECTaHUH, YHCIO
NEepecTaHoBOK; OMHOM HpBIOTOHA; yMeHHE NPUMEHSATh KOMOMHATOpPHBIC
(bakTel M PACCYXACHUS UISI PEUICHHs 3a1ad; OICHHBATH BEPOSITHOCTH
PCAJIBbHBIX CO6BITI/II>'I; COCTaBJIATH BCPOATHOCTHYIO MOACJIb u
WHTEPIPETHUPOBATH OJTYYCHHBINH PE3YJIbTaT

YMeHue onepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHMHA yIia, IUDIOCKUN YroJl, ABYI'PaHHbIN
yroJl, TPEXTPaHHBIM YIroj, CKPELIUBAIOLIUECS IPSMBIE, TAPAJLIEIBHOCTD U
NECPHNCHAUKYIIAPHOCTD IIPAMBIX U HHOCKOCTefI, yYroJj MExay npsaMbIMHU, yroj
MEXy IIPSIMON M IUNIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMM, PACCTOSHUE OT
TOYKH 0 INIOCKOCTH, PACCTOAHHUC MCKAY HNPAMBIMU, PACCTOAHHUC MCKIY
IUIOCKOCTSIMU; YMEHHUE HCIIOJIb30BAaTh IIPU PELICHUM 3alad H3Y4YCHHbIE
(hakTel U TEOPEMbI IIAHUMETPUHU; YMEHHUE OLEHUBATH pa3Mepbl 0OBEKTOB
OKpPY’KAIOIIEr0 MHpA; CTPOUTh MATEMATHUYECKHUE MOJAEIU C IOMOILBIO
TCOMCTPHUICCKUX MOHATHH U BCJIMYMH, pClIaTb CBA3aHHLBIC C HHUMU
IIPAKTUYECKHE 3a/1a4U

10

YMeHue omnepupoBarh MOHATHAMH: IUIOHIaAb (QUTYpbI, 00bEM (GUTYPHI,
MHOI'OrpaHHUK, HpaBHJII:HLIﬁ MHOI'OrpaHHUK, CCYCHHEC MHOI'OI'paHHHKA,
Ky0, mMapaijenenumnesn, MOpu3Ma, NUpaMmuaa, (Gurypa U TOBEPXHOCTh
BpalleHus, IWINHAP, KOHYC, Imap, cdepa, miomaab chepsl, III0maIb
MOBEPXHOCTH MUPAMUbI, TPU3MBI, KOHYyca, LMUIUHApPA, O0BEM Kyda,
OpsAMOYITOJIBHOTO IMapalyICJICIMIICaa, HOHUpaMUAbI, IIPU3MBI, LOUIWHApPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHs] KOHYycCa M IHIMHIPA,
napajyielbHble OCH  WJIM OCHOBAaHWIO, CEUEHHE IIapa, IUIOCKOCTH,
Kacaromiasics cheppl, UWIMHIpPA, KOHyCa, YMEHHE CTPOUTh CEYCHUE
MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHl U TOBEPXHOCTHU
BpAIlICHUs, UX CEYCHHsS], B TOM YHCIIe C TIOMOIIBIO 3JEKTPOHHBIX CPEICTB;
yYMEHHE MPHUMEHSTHh CBOMCTBA I'€OMETPUYECKUX (DUTYp, CaMOCTOSTEIBHO
(dhopMynupoBaTh OMpeAeNeHUs] N3y4aeMbIX (QUTYp, BBIIBUTAaTh TUTIOTE3BI O
CBOMCTBaX M MpHU3HAKAX TE€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH WIIHU
OTpoBepraTh HX; YMEHHE TMPOBOJAUTH Kiaccudukamuio ¢Guryp Imo
Pa3JIMUHBIM MPU3HAKAM, BBIIIOJIHATH HGO6XOI[I/IMBI€ JOIIOJIHUTCIIbHBIC
MTOCTPOCHHUS

11

YMeHue onepupoBaThb HOHATHSAMH: JBWKEHHME B  IPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CUMMETPHsI Ha IIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe MOA0OMsA, TMON00HBIE (UTYpBI; yMeHue
pacrio3HaBaTh PaBHBIE W IMOJO0OHBIE (UTYpPHL, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; MCII0JIb30BaTh T€OMETPUUYECKIE OTHOLIEHUS TPU
peleHnH 3a/la4; HaXOJWTh TEOMETPHYECKHE BEJIWYWHBI (JUITMHA, YTOJI,
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IJI0IA b, 00BEM) NP PEIISHUH 3a71a4 U3 IPYTUX y4eOHBIX TPEAMETOB U U3
peaIbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUICCKIE BETMUNHBI (JJTHHA,
yroJ, IJIonaab, 00bEM, TUIONMAAb MOBEPXHOCTH), UCIIOIB3Yys W3YUYCHHBIC
(GopMyIIBI ¥ METOIIbI, B TOM YHCJE: IUIOMIAh TMOBEPXHOCTH MMHPAMHUIBI,
MIPU3MBI, KOHYCA, IIMJIHHPA, TUIOIAAb cephl; 00BEM KyOa, IPSIMOYTOIEHOTO
napasuieNienuneia, MupaMuIbl, MPU3MbI, [IUIUHIPA, KOHYCA, IIapa; YMEHHE
HaxOJIUTh OTHOIIIEHHE 00BEMOB MTOTOOHBIX (hHUTYp

12

YMeHue ornepupoBaTh HNOHATUSAMU: MPSAMOYTOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOP, KOOpPJIHMHAThl TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa HA YHUCIO, pa3JIoKEHHWE BEKTOpa Mo Oasucy,
CKAJIPHOE IPOU3BENCHHUE, BEKTOPHOE IIPOU3BEACHHUE, YIOJd MEXIY
BEKTOPaMH; YMEHUE UCIIOIb30BATh BEKTOPHBII U KOOPAUHATHBIN METO AJIs
pelIeHusl TEOMETPUUYECKUX 3aJ1ay M 3a]1a4 JIPYTUX Y4eOHBIX MPEAMETOB

13

YMeHue BeIOUpATh MOAXOSAIUN METO AJIsl PELICHNS 33/1a4H; TOHUMaHNe
3HaYMMOCTH MAaT€MaTHKHd B H3YYEHUM IPHUPOJHBIX U OOILECTBEHHBIX
IIPOLIECCOB M SIBJICHUM; YMEHHE pAacCIlO3HABaTh IIPOSIBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHHUE NPUBOAUTH IPUMEPBI MAaTEMaTHUECKUX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MAaTEMaTUYECKON HAyKU

HEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA EI'I 110

MATEMATHUKE
Kon IIpoBepsieMblii DJIEMEHT COJIePKAHUS
1 Yucna u BBIYMCICHUS

11 Hatypanbhble u nesble yncina. [Ipu3Haku JeTMMOCTH LeNbIX YHCell

19 Pammonanbhple  uuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, IPOLICHTHI,
0eCKOHEUHBIE TIEPUOIMUECKUE IPOOH

13 Apudmernaeckuit KOpEHE HaTypalbHOH ctemneHu. [leiicTBus ¢ apupMeTHIECKUMU
KOPHSIMU HAaTypaJIbHOW CTENEeHU

14 Crenens ¢ nenbM nokaszareneM. CTeneHb ¢ pallMoHalIbHBIM MoKa3areneM. CBoiicTBa
CTETIeH!

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAHT'€HC YUCIIOBOI'O apryMEeHTa

1.6 Jlorapudm uncna. JlecasTUUHbIE U HATYpaJIbHBIE JTOrapHUPMbI
JlelicTBUTENbHBIE uucia. ApupMETHYEeCKHe ONepalud C  JIeHCTBUTEIbHBIMU

1.7 gyrciaamu. [IpuOmmKkEHHbIe BEIYUCICHHS, TIPaBIIIa OKPYTIICHUS, IPUKUIKA W OLEHKA
pe3yJbTaTa BHIYMCICHUN

1.8 ITpeoOpa3oBaHue BoIpaXKeHUH

1.9 KomM1uiekcHele yncia

2 YpaBHEHMsI 1 HEpaBEHCTBA

2.1 Ienbie 1 1pOOHO-paIOHANIbHBIE YPABHEHUS

2.2 WppainmoHanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUs

2.4 IToka3zaTenbHble U JOrapuPMHUUECKIE YPAaBHEHUS

2.5 Ilesbie 1 1pOOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppaimoHanbHble HEpaBEHCTBA

2.7 IToka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA
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2.8

Tpuronomerpuveckrne HepaBeHCTBA

2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEpABEHCTBA M CHCTEMBI C TTapaMeTpamMu
211 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanTeab MaTPUILLbI
3 OyHKIIUU U Tpaduku
31 OyHKIUA, cnocoObl 3amanus GyHkuuu. ['padux ¢yHkiuu. BzanmHo oOpaTHbIC
¢ynkuuu. Yérneie n HeuétHble pyHkuuu. [leprnoanyeckue GyHKIMu
OOnacte ompeneneHuss ¥ MHOXKECTBO 3HadeHWH ¢yHkuumu. Hymum ¢ynknum.
39 [IpoMexyTkl  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumymMbl U MUHUMYMBI (yHKiuu. HauGonpliee M HauMeHbIIee 3HAYCHHE
(GYHKIIMN Ha IPOMEKYTKE
33 CrenenHas QyHKIHS C HATypalIbHBIM U LIEbIM MOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CBoiicTBa U rpaduk KOpHS N-0if CTeNeHn
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 IToka3zarenbHas u orapudmMudeckas QyHKINU, X CBOHCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢yHkumid. CBoiicTBa (GYyHKIUH,
HEMPEPBIBHBIX HAa OTPE3Ke
3.7 ITocnegoBarenbHOCTH, CIOCOOBI 3aJaHUSI TOCJIEIOBATEILHOCTEN
3.8 Apudmernueckas U reomeTpuyeckas nporpeccuu. DopmMyia CI0KHBIX MPOIICHTOB
4 Havana marematuyeckoro ananmsa
4.1 ITpousBonnas ¢ynkimuu. [IpousBoiHbIe 37eMEHTAPHBIX (PYHKIIHIA
[IpumeHeHne NPOM3BOAHON K UCCIENOBaHHIO (YHKIMNA HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxoxaenne HauOosbIIero ¥ HaMMEHBIIETO 3HaueHHsT (QYyHKIMUA Ha
OTpe3Ke
4.3 IlepBoobpaznas. MuTerpan
5 MHo’xecTBa U JIOTHKA
5.1 MHOxecTBO, onepanuu HajJ MHOKecTBaMu. Jnarpammel Diliepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTopuka
7 I'eomeTpust
7.1 @urypsl Ha IOCKOCTH
7.2 [TpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpAIlICHHUS
7.5 KoopauHaTsl 1 BEKTOPBI

YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbHOI'O NIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Teopus BepOSATHOCTEN W CTATUCTHMKA. 3KCNepuMeHTansHoe y4ebHoe nocobue
ans 10 n 11 knaccoe obweobpasosatensHbix yupexaexuin / HO. H. TropuH,

A. A. Makapog, W. P. Beicoukuni, WM. B. Awerko. — M.: MUHMO, 2014, —

248c.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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https://ptlab.mccme.ru/vertical

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

denepanbHas ciryx0a o Hag30py B chepe oOpa3oBaHUs U HAYKU

http://www obrnadzor.gov.ru ®eaepaibHblii HHCTUTYT Mearorn4eckux u3mepenuii. Bece o EI'D
http://www.fipi.ru

[Topran undopmanronHoii noanepkku EQMHOro rocy1apcTBEHHOTO SK3aMeHa

http://ege.edu.ru Jlemonctpaimontsie BapuanTsl EI'D Ha noprae

«Poccuiickoe 06pazoBaHue» — IO PyCCKOMY SI3BIKY, TUTEpaType, MaTeMaTuke, HH(HOpMaTUKeE,

aHIJIMHCKOMY SI3BIKY, HCTOPUH, OOIIIECTBO3HAHNIO, XUMUH, (prsuke, reorpaduu. Bee miis Adutypruenra
2009

http://edu.ru denepanbHbIiA HEHTP TECTUPOBAHUS

JdemoBepcusi KOHTPOJIBLHOM PadoOTHI

1. B rpynne typuctoB 30 dyemoBek. Mx BepTon€roM B HECKOJbKO MHPUEMOB 3a0pachIBAlOT B
TPYAHOJOCTYITHBIN pailoH 1o 6 udenoBek 3a peic. [lopsimok, B KOTOPOM BEPTOJIET MEPEBO3UT TYPHUCTOB,
cinyvyaeH. Haiigure BepOATHOCTb TOTO, 4TO TYpHUCT 11. moneTuT nepBeiM pericoM BepToJIETA.

2.BeposTHOCTB TOTO, YTO Ha TECTUPOBAHUH 110 UCTOPUU ydamuiics T. BepHO pemuT Ooublie § 3a1a4,
paBHa 0,76. BepositHocTh TOTO, uTO T. BepHO pemut Oosbie 7 3anay, pasHa 0,88. Haitnure BepoITHOCTD
TOro, 4To T. BEpHO PEUIMT POBHO 8§ 3aj1ad.

3.B cnyuaiiHoMm 3KcniepuMeHTe OpocaroT TpU UrpajbHble KocTu. Haiiaure BeposITHOCTH TOTO, YTO B
CyMMe BbIIaJIeT 6 04ukoB. Pe3ynabTaT OKpyIriiuTe A0 COTHIX.

4. Ha ¢pabpuke kepamuueckoil mocyzast 10% npousBeaéHHbIX Tapenok uMerot aedekr. [Ipu kontpone
KayecTBa MpOoTyKIuu BeisiBIsieTcs 80% nedexTHBIX Tapenok. OcTallbHbIe TAPEITKH TTOCTYHAOT B TIPOIAKY.
Haiinute BeposATHOCTH TOro, 4To Ciay4ailHO BbIOpaHHAs NpH IOKYIKE Tapelika He HUMeeT Ie(EeKTOB.
Pe3ynbTaT OKpyrimre 10 COThIX.

5. B marasune Tpu npoaasia. Kaxaplii U3 HUX 3aHAT OOCIyKMBaHHEM KJIMEHTa C BeposTHOCTHIO 0,7
HE3aBUCUMO OT JIPYTHX NpoaaBuoB. Hailgure BEpOSITHOCTh TOrO, YTO B CIIy4YalHbIA MOMEHT BPEMEHH BCE
TPpHU NPOJABIIA 3aHSTHI.

6. B ToproBom IeHTpe [1Ba OJMHAKOBBIX aBTOMara MpojaaroT koge. OOciayKHBaHHE aBTOMAaTOB
MIPOUCXOJUT MO BeUepaM Iociie 3aKpbITUs LeHTpa. V3BecTHO, 4To BeposITHOCTH coObITHS «K Beuepy B
NIEPBOM aBTOMaTe 3aKOHUUTCS Kode» paBHa 0,25. Takas xe BeposaTHOCTh coObITUs «K Beuepy Bo BTOpOM
aBTOMAaTe 3aKOHUYUTCS Kode». BeposTHOCTh TOro, 4ro Kode K Bedepy 3aKOHUYMTCS B 000MX aBTOMAaTax,
pasna 0,15. Haiinute BeposSTHOCTb TOT0, UTO K Beuepy JHs Koe ocTaHeTcss B 000X aBTOMaTax.
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https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXYVN4b2ZoNGM0eWVFUnFUenU4TEF3NmtFT0JKUXlPbHd1UkJjR0g1YlVUZzlKcllBMTM1Y3JTNkNtYmpxNE00bWc&b64e=2&sign=2100029581272d348a1ccb74da7b8195&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXWlNLdEcxYUxKVE1XTGNEb1h2MDh5ZTR0UVpvc2lhR2g2SXRjdnZMd0NSTXhJdnRTakdaMjBlZHZ4Tnl5UlFfdzdjUkVUelVTU05s&b64e=2&sign=6677cedd75a9ae8c4385ce8e09379c58&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXWGdWRW9xQ0xISW5ralBaX3A2Tkc4SmhhZThDOTh2S1EzU0VkTTBQXzVST3U0QlZwdm5YMVBhTko2LUZyR3RGZUt2Yk1nTVVtc3VP&b64e=2&sign=c4e3fa78c8290f7ca6e627c5afa804f7&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXVEpwdGJRNlFEVzZXRmJVRXZfM25QU0d0S0xSXzMwZTFKZmtBM1huRzNKeWpEbmJISFB4aWNrVlNwamhPdXBENmhuZXdRSmpMWXVo&b64e=2&sign=3a4ea26f3cb03d92d556222a3fd8a6ca&keyno=17
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