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HOACHUTEJIBHAA 3AIINCKA

Y4aeOHblli Kypc «BeposiTHOCTP W CTaTUCTHKa» yrayOJEHHOTO YpPOBHS
SBIISIETCS. TPOJODKCHHEM H  pPa3BUTHEM OJHOMMEHHOTO yd4eOHOro Kypca
yriyOJIEHHOTO YPOBHS Ha YPOBHE CpEJHEro o0Iero oopa3zoBanus. Y4eOHBINH Kypc
npeaHa3HadeH Uit (GOPMHUPOBAHHS Y OOYJAIOIINXCS CTATUCTHYECKON KYJIbTYPHI U
MOHUMAaHUS POJM TEOPUU BEPOATHOCTEW KaK MaTeMaTHYECKOTO0 MHCTPYMEHTA IS
W3YyYCHUs CIyYalHBIX COOBITHH, BENMWYWH W mporeccoB. [lpu m3yueHuu Kypca
o0oram@aroTcsl MpeJICTaBIeHUs] OOydYaloUIMXCsS O METOJaX  HUCCIIeAOBaHUS
W3MEHYMBOTO MHpa, pa3BUBAcTCI TOHMMAaHWE 3HAYUMOCTH M  OOIIHOCTH
MaTEeMaTHYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOW YacTh COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS.

Conepkanue ydueOHOTO Kypca HamlpaBiIeHO Ha 3aKperyieHHe 3HaHUM,
MOJTyYEHHBIX MPH U3YYCHUU Kypca Ha YPOBHE OCHOBHOTO OO0Iero odpa3zoBaHus, U
Ha Pa3BUTHE TPEJCTABICHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBSI3AX MEXKIY
HUMH Ha BaXXHBIX MPUMEPAX, CIOXKETHI KOTOPHIX MOYEPHHYTHI U3 OKPYIKAIOIIETO
mupa. B pesynbrate y o0y4aromuxcs I0IKHO chOpMUPOBATHCS MIPECTABICHUE O
Hanboee ymoTpeOUTENbHBIX U OOINX MaTEMAaTHIECKIX MOAECISAX, UCIOIb3YEMBIX
IS ONHCAHHWS  AHTPOIIOMETPUYECKUX W JeMOrpauuecKuX  BeJIHYHH,
MOTPEITHOCTE B pa3NWYHbIE pPOAAa H3MEPEHUsSX, IUTEIHHOCTH Oe30TKa3HOU
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHUK MACCOBBIX SBICHUN U MPOIIECCOB
B oOmecTBe. Y4eOHBI Kypc sBisieTcss 0a30i AJii OCBOEHHUS BEPOSITHOCTHO-
CTaTHUCTUYECKUX METOJIOB, HEOOXOIUMBIX CIEIHAIMCTAM HE TOJIBKO WH)XKEHEPHBIX
CHEeIMATbHOCTEH, HO TaKKe COLMAIBHBIX W TICHXOJOTUYECKUX, MOCKOIBKY
COBpEMEHHBIC OOIIECTBCHHBIE HAYKH B 3HAUMTEIBHON Mepe MCIOIB3YIOT ammapaT
aHanmm3a OONBIINX MJaHHBIX. LleHTpanbHYI0 YacTh y4eOHOrO Kypca 3aHHMaeT
oOcyX/IeHHe 3aKOHa OOJbIIMX 4YHcesl — (YHIAAMEHTAIBHOTO 3aKOHA MPUPOJIbI,
UMEIOILEro MaTeMaTHYECKyI0 (popMaIn3auio.

B cooTBeTcTBMM ¢ yKa3aHHBIMH IEISIMH B CTPYKType ydeOHOro Kypca
«BeposATHOCT, M CTaTUCTUKa» Ha YIrIyOJNEHHOM YPOBHE BBIJICICHBI OCHOBHEIC
conepkaTenbHble TUHUN. «ClydaifHble COOBITHS U BepoATHOCTH» U «CiryJaifHbIe
BEJIMYMHBI U 3aKOH OOJBIINX YHUCEIT».

[ToMrMO OCHOBHBIX JIMHUW B y4EOHBIH KypC BKIIOUEHBI AJIIEMEHTBHI TEOPUHU
rpadOB M TEOPHUH MHOXKECTB, HEOOXOAMMEBIE [JIsl TIOJHOIICHHOTO OCBOCHWSI
MaTepuaiga JaHHOTO Y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHYeCKUX YIeOHBIX
KYpPCOB.

Conmepxanne nmHUM «CrydaiiHble COOBITUS W BEPOSITHOCTH»  CITY)KUT
OCHOBOW JIsi ()OPMUPOBAHUS TPEACTABICHUI O paCHpeeICHUNd BEPOSTHOCTEH
MEXTy 3HAUCHUSMHU CIyYaiHBIX BETUYHH. BakHYI0 9acTh B 3TOU COJIepKaTEIbHON
JVHAH 3aHUMAaeT N3YYCHHE T€OMETPHUECKOT0 U OMHOMHUAIBHOTO pacipeneeHI U
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3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMH — TOKA3aTeJIbHBIM U HOPMaJbHbBIM
pacnpeIeICHUSIMHU.

Tembl, CBsi3aHHBIE C HCIPEPHIBHBIMH  CIydalHBIMA BEJIMYMHAMU U
pacnpenecHUsIMH, AaKICHTUPYIOT BHHMaHUE OOYYalOIIMXCS HAa ONHCAaHWUU U
W3YYCHUH CIyYalHBIX SBJIICHUW C MOMOIIBIO HEMPEephIBHBIX (PpyHKIMH. OCHOBHOE
BHHMaHHE YCISICTCS MMOKa3aTEIbHOMY U HOPMAJIbBHOMY PacIpeCIICHUSIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHTEIBHOE HM3YUYCHHUE CBS3H
MEXIY CIy4alHBIMM BCJIIMYMHAMHU W ONHCAHHE OSTOH CBSA3M C ITOMOIIBIO
ko3 pHIMeHTa KOPPENISIIMM M €ro BBIOOPOYHOTO aHajgora. OTH DJIEMECHTHI
coJiep KaHMs pa3BUBAIOT TeMY «JlarpaMMBbl pacCEHMBAHUS», H3YUYCHHYIO Ha YPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHHs, U BO MHOTOM OIHMPAIOTCS HAa CBEJICHUS U3
KYPCOB aJITeOpbl K TEOMETPHH.

Emé oamH osmeMeHT  coaepiKaHWs, KOTOPBIM  Tpeajiaraetcss  Ha
03HAKOMHUTEJIBHOM YypOBHE — IIOCJIEIOBATEILHOCTh CIyYalHBIX HE3aBHCHMBIX
COOBITHH, HACTyNaIONUUX B €IUHUITY BpeMeHH. O3HAKOMIICHHE C paclpeIeICHHEM
BEPOSITHOCTECH KOJUYECTBA TaKUX COOBITUH HOCHT pa3BUBAMOIIMKA XapakTep H
SIBJIIETCSI aKTYaJbHBIM IS OyIyIIUX aOUTYpPHEHTOB, TOCTYIAIONMINX Ha YueOHBIC
CICIMANBPHOCTH, CBS3aHHBIC C OOINECTBEHHBIMH HayKaMH, TIICHXOJIOTHCH W
yIIPaBIICHUEM.

Ha wusydenue yueOHOro Kkypca «BeposATHOCTP M CTaTHCTHKa» Ha
yriIyoJieHHOM ypoBHe oTBoauTcs 68 wacoB: B 10 kmacce — 34 uaca (1 ugac B
Heneno), B 11 kinacce — 34 yaca (1 gac B Hezeno).
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COIEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cs3ubiii rpad), mytu B rpade: mukisl u nenu. CTeneHp (BaJICHTHOCTB)
BepnHbL. ['padsl Ha uiockocTu. JlepeBbs.

Cry4aiiHble SKCIIEpUMEHTBI (OTBITHI) U CIyYaiHbIC COOBITHS. DIIEMEHTAPHBIC
coObITHsI (MCXOMbI). BeposTHOCTH Ciy4aiflHOTO COOBITHS. BiIM30CTh 4YacTOTHl U
BEpOSATHOCTH  coObITHil.  Ciy4ailHble  ONBITBI  C  PaBHOBO3MOKHBIMU
AJIIEeMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HajJ COOBITUSIMU: NepecedeHue, 00beJMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Juarpammel Ditnepa. @opMyiia CI0KEHUS BEPOSTHOCTEM.

VYcioBHas BEPOATHOCTb. YMHOXKEHHUE BEPOSTHOCTEU. JlepeBo cCiydailHOToO
akcriepuMenTa. @opmyna nonHou BepoaTHOcTH. Popmyna balieca. HezaBucumpie
COOBITHS.

BunapHbIii ciydaiiHbIil ONBIT (MCTIBITAHKE), YCIIeX U Heynada. HezaBucumeble
ucnbiTanus. Cepusi He3aBUCUMBIX MCIBITAHUN 10 mepBoro ycrexa. IlepectaHoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®dopmyna OuHOMa
HprotoHa.

Cepust He3aBUCHMMBIX ucnbiTaHUK bepnymiu. CryvaiiHslii  BbIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaitnas  BennuuHa. Pacnpenenenue  BeposTtHocTeil.  [{uarpamma
pactpenenenus. Onepanuu Haj ClIy4YallHbIMH BeIM4YMHaMu. buHapHas cinydaiiHas
BesnurHa. lIpuMepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE W
OMHOMHUAJILHOE.

CoBMECTHOE pacnpenesieHHe [BYX CIy4alHbIX BeIW4YMH. HeszaBucumbie
Cly4dailHble BeJIMYMHbl.MaremaThueckoe OXHJaHUE CIy4alHOW  BEJIUYMHBI
(pactipenenenus). Ilpumepbl  NPUMEHEHUS ~ MATEMAaTHYECKOTO  OXKHJIAHUS
(cTpaxoBaHue, JoTepes). MaremaTndeckoe OXHIAaHHEC OWHAPHOW ClydaitHON
BEJIMYMHBI. MaremaTndeckoe OXUJaHUE CYMMbl  CIIyYalHBIX  BEJIWYHUH.
Maremarnueckoe 0KUJAHUE r€OMETPUYECKOTO 51 OMHOMMAJIBHOTO
pacupeaeieHuu.

Jluciepcuss W CTAHZAPTHOE  OTKIIOHEHWE  CIYYalHOW  BEJIMYMUHBI
(pacnpenenenus). Jlucnepcust OMHAPHOHN CIy4YaiHON BeTUYHMHBI. MaTeMaTHYECKOES
OKUJAHUE TPOU3BEICHUSA M JUCIIEPCUS CYMMBlI HE3aBUCUMBIX CIyYaWHbBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAJIBHOTO
pacnpenenenus. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOrO

pacnpeeneHusl.
11 KJIACC
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Hepasenctso YebOnimépa. Teopema YUebObimeéBa. Teopema bepnymnu. 3akon
OonpmMx  yucen.  Boibopounblii  MeTon  uccienoBaHuil.  BuibopouHble
xapakTepucTuk. OlEeHUBaHUE BEPOSITHOCTU COOBITHS MO BBHIOOPOUHBIM JIAHHBIM.
IIpoBepka NpoOCTEUIINX TUNIOTES € MOMOUIBIO U3YYEHHBIX paCIpeIeICHUM.

HenpeppiBHble cinyyaliHnble Benu4yuHbl. lIpumeppl. @yHKIUSA IIOTHOCTH
BEPOSATHOCTU pacnpeneiieHus. PaBHOMepHOe pacnpelneineHue U €ro CBOMCTBA.
3agauu, IPUBOASAIINE K TTOKA3aTEIbHOMY PACIpEACICHUI0. 3a/1a4, PUBOISIINE K
HOPMaJIbHOMY pacrpeaeneHuro. OyHKIMA IJIOTHOCTH BEPOSITHOCTH
MOKA3aTeNIbHOTO pacnpeaeneHus, QyHKIUS JIOTHOCTH BEPOSTHOCTH HOPMAJIbLHOTO
pactpenenenus. yHKIMSA IIOTHOCTH U CBOMCTBA HOPMAJIBHOTO paclpeIeTICHuUs.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajmauw,
[puBOAALIME K pacnpeneneHuro Ilyaccona.

KoBapuanuss nByx ciydaitHeix BenuuuH. KoaduuueHt auHEHHOM
koppensitud.  CoBMecTHble  HAONIOACHUS  JIBYX BEJIMYMH. BbIOOpOUHBIN
kodhunment koppensauuu. Paznuune Mexay TUHEHHON CBS3bIO UM MPUUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METO] HAMMEHBIIINX KBaJgpaTOB.
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IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATHCTHUKA» (YIJYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpaIaHCKOT0 BOCTIMTAHUSI:

Cc(OPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYAIOIIErocs KaK aKkTHBHOIO H
OTBETCTBCHHOTO  4YJE€HA  POCCHICKOro  OOIIeCTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHHPOBAHHUS PA3IUYHBIX CTPYKTYpP, SBICHHIA,
OpoLeAyp TpaXkIaHCKOro o0IecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHe
B3aMMOJICHICTBOBATh C CONMAJIBHBIMM HHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIHUAMHA ¥ Ha3HAYEHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh POCCUICKON IPayKIaHCKON HAEHTUYHOCTH, YBaKEHHUS K
IPOIIJIOMY U HACTOSIIEMY POCCHHCKOM MAaTEMaTHKH, IIEHHOCTHOE OTHOIICHHE K
TOCTIOKEHHSIM POCCHIACKHUX MaTEMATHKOB M POCCHHCKOM MaTeMaTHUECKOU MIKOJIBI,
UCIIONIb30BaHUE DTUX JOCTIDKCHHMI B JAPYrHMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE TYXOBHBIX I[CHHOCTEH POCCHICKOTO Hapoja, chopMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO IMMOBEIEHUS, CBSI3aHHOTO C IMPAKTHYECKHM
OpUMEHEHHEM JOCTH)KEHHH HayKM M JEATEJIbHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYMBOTO Oy IyIIEro;

4) 3¢TETHYECKOI0 BOCIIUTAHMS:

SCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYass 3CTETHKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIIeHUH, pacCyKICHHMH, BOCIIPUUMYNBOCTh
K MaTEMaTHYECKHUM acleKTaM Pa3IuYHbIX BHIOB HCKYCCTBA;

5) pu3HUecKOro BOCIUTAHMS

C(OPMHPOBAHHOCT, YMCHHS IPHMEHAThH MaTEMaTHYECKHE 3HAHUS B
UHTEpecax 3J0pOBOro 1 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3I0pOBBIO (3I0pOBOE IHTaHHE, COAIAHCHPOBAHHBIM PEKUM 3aHATHH U
OTBIXa, PeryisgpHas (U3uUecKas aKTUBHOCTH), (DU3MUECKOE COBEPIIECHCTBOBAHUE
IPHU 3aHATHIX CIIOPTHBHO-03I0POBUTEILHOMN IEATEIBHOCTHIO;

6) TPy/10BOI0 BOCIIMTAHMA:

TOTOBHOCTH K TPYAy, OCO3HAaHHE IIEHHOCTH TPYAOIIO0OHS, HHTEPEC K
pasimu4yHbBIM  cepaM  MPOPECCHOHAIBHON  JEATENIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ NPHUIOKEHHUSIMH, yYMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oymymeii mpodeccMd M pealn30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTH W CIIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa30OBaHUIO |
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caM0o00pPa30BaHUI0 Ha MPOTSHKEHHH BCEH JKU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PELICHUH IPAKTUYECKHX 3a/1a4 MaTEMAaTHIECKON HAIIPaBIEHHOCTH

7) 3KO0JI0rH4€eCKOr0 BOCIIUTAHHUSA:

C(OPMHPOBAHHOCTh  DKOJOTHYECKON KyIbTYPHI, IOHUMAHHE BIIUSHHS
COIHATbHO-D)KOHOMHYECKHX MPOIECCOB HA COCTOSIHHE MPHPOJHON M COLMATBHOM
Cpeibl, 0CO3HAHME TII00aIBHOTO XapaKTepa SKOJOTHUECKUX MPOOIIeM, OpUEHTAIINS
Ha [PHMEHCHME MaTeMaTHMYeCKHMX 3HAHWU JUIs pElIeHHs 3amad B 00JacTH
OKpYJKaroIleld Cpefpl, IUIAHUPOBAHHME ITOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
MOCJIECTBHM [T OKPY KAIOIIEH CPEIBI;

8) IeHHOCTH HAYYHOTO MO3HAHUSI:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOIIECCTBEHHOM  IMPAKTHUKH, IOHUMAaHHE
MaTEMaTHYEeCKOM HayKd Kak cC(epbl YeIOBEYECKON IeATCIIBHOCTH, JTalloB €é
pasBUTHS W 3HAYUMOCTH JUIS Pa3BUTHs [UBUIN3AIMH, OBJIAICHHE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOHW KyJIbTypOoi KaK CpEJCTBOM ITO3HAHHMS MHDA,
TOTOBHOCTH OCYIIECTBJIATh IMPOEKTHYI0 W HCCIEIOBATEIbCKYIO JIEATEIBHOCTD
UHIUBUAYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIe el CTBUS

ba3oBble JJornyeckune aeiicTBU .

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTUUYECKHUX
OOBEKTOB, TOHSTUH, OTHOIICHHH MEXAYy TMOHATUSIMH, (HOPMYIHPOBATH
ompeeNieHUs TOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJacCU(PUKAIINH,
OCHOBaHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KPUTEPHUH MPOBOIUMOTO aHAIHN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOoOpPa3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIE,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTUBOPEUUS
B ¢akTax, JaHHBIX, HAOMIOJCHUSX U YTBEPXKICHHIX, IpeajiaraTb KPUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTENW U MPOTUBOPEUUN;

JeJaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3AKIIOUYEHUI 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeJILCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMbIE€ ¥ OT MPOTHUBHOTO), BBICTPAMBAaTh apryMEHTAIUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI,

BBIOMpaTh CMOCOO pelieHust ydeOHOW 3amauu  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  PEIICHMS, BbIOMpaTh  Haubojee  MOAXOMAUIUA ¢ Yy4ETOM
CaMOCTOSITEJILHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBrbIe ncciienoBaTe/IbCKUeE JeliCTBHA.
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MCTIONIb30BaTh BONPOCHI KaK HCCIIENOBATEIbCKUI WHCTPYMEHT TIO3HAHUS,
dbopMymupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MPOOJIEeMYy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3HIINIO, MHEHHUE,

MIPOBOJIUTH CAMOCTOSITEIPHO CIUTAHWPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYecKOro 00beKTa, SIBICHUs, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy 00bEKTaMH, SBICHUSMH, TIPOIIECCAMU,;

CaMOCTOSITETTFHO (HOPMYITHPOBATh OOOOIIEHHS W BBIBOJBI IO Pe3yJIbTaTaM
NPOBEAEHHOTO  HAONIOJNEHUWsS, HWCCICNOBAaHUS, OICHHBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIhTaTOB, BEIBOJOB U 0000IIIECHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKXKe BBIABUTATH
MPEIONI0KEHUS O €T0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora c nnpopmanueii:

BBISIBIISITh ACQUIIUTHl MHPOPMAIINH, JaHHBIX, HEOOXOAMMBIX JUIsI OTBETa Ha
BOTIPOC U IS PEIICHUS 3aauH;

BBIOMpaTh WH(OOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTM3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh M HMHTEPIPETUPOBATH HHMDOPMAIMIO pPA3IUYHBIX BUIOB H
dbopm npeacTaBIeHUS;

CTPYKTYpUpPOBaTh WHGOPMAIUIO, TPEACTABIATh €€ B pa3iudHbIX (opmax,
WLTIOCTPUPOBATH TpapUIECKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaLIUn o CaMOCTOSITEITEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeasIMA OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHS B
YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHS IO XOIYy pelIeHUs 3aj]layu,
KOMMEHTHUPOBATH MOJTyUYCHHBIH pe3yJbTar;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBAaTh UJEH, HAIlEJICHHbIE Ha TOUCK
pElIeHus, COIMOCTaBJISATh CBOM CYXKACHUS C CYXICHUSAMH APYTUX YYaCTHHKOB
auainora, oOHapyXMBaTh Pa3IMYUE U CXOJCTBO MO3UIMN, B KOPPEKTHOU (dopme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAXKCHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJa4ud, KCIEPUMEHTa, UCCISTOBAHMUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4€TOM 3ajady
MIPE3CHTAIUU U OCOOCHHOCTEHN ayAUTOPHHU.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUueOHbIE 1eiicCTBUSA
Camoopranuzanus:

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO
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COCTAaBJIATH IJIaH, aJITOPUTM PEILIEHUs 3aJlaui, BRIOUpATh CIIOCOO PEIICHHS C
y4€TOM MMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTHUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOW MH(OpMaIUu.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII NHTEJJIeKT:

BJaJ€Th  HAaBbIKAMHU  [O3HABaTEJIbHOM  pedieKCMH  Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAACTh
croco0aMu CamMoOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pelieHUs
MaTeMaTU4YecKOH 3a1auu;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOHUKHYTh IPHU PEUICHUU 3aJlayH,
BHOCUTBH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJEHHBIX OIIHUOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHXKEHUSI U HEJOCTHXKEHHS pPe3yJbTaTOB ACSATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMAaTh U HCIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHAUBHUAYATbHOU
paboThl MpU pelleHuH Y4eOHbIX 3ajad, MPUHUMATh 1edb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPalOOThI, pachpeneisTh
BUJIBI PabOT, JOTOBapUBAThCs, OOCYX AAaThb TMpOLIECC W pe3yjiabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH

y4acTBOBaTh B IPYMNIOBBIX Gopmax paboTsl (00CyxacHHs, 0OMEH MHEHHI,
«MO3TOBBIC IITYPMBI» HM HHBIC), BBINOJHATh CBOK 4acTb pabOTBl U
KOOPJIMHUPOBAaTh CBOU JACHCTBUS C JPYTMMU 4I€HAMHU KOMAaHbl, OIIEHUBATh
KauecTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICHCTBHUS.

NHNPEAMETHBIE PE3YJIBTATHI

K xony 10 knacca oOyJaromuiicst HAy4UTCs:

CBOOOJHO OIEepUpoBaTh MOHATUSAMU: Tpad, Tuiockuil rpad, CBS3HBIN rpad,
nyTb B rpade, Uenb, IUKI, JEepeBO, CTENEHb BEPIIMHBI, JEPEBO CIYy4YalHOTO
DKCIIEPUMEHTA,

CBOOOJTHO OIEPUPOBATh TMOHITUAMHU:. CIy4YalHBIH dKCHepuMeHT (OIBIT),
cllydailHOe COOBITHE, JIIEMEHTAPHOE CIIy4aliHOE COOBITHE (DIIEMEHTApHBIA UCXON)
CIIy4ailHOrO  OMbITA, HAXOJUTh BEPOSITHOCTH COOBITHMM B  ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMH;

HaXOJUTh U (HOPMYIHUPOBATH COOBITHUS: MepeceyeHrue, 00bEeIMHEHUE JaHHBIX
COOBITHH, COOBITHE, TPOTUBOIOJIONKHOE IJaHHOMY, HCIOJIb30BaTh JAHATPAMMBI
DOlinepa, KOOPAWHATHYIO MPSIMYIO JUIsl pEelIeHUsl 3a]ad, Mojiab30BaThCs (HOpMyoif
CJIOKEHHS BEPOSITHOCTEN sl BEPOATHOCTEN ABYX U TPEX CIIydalHBIX COOBITUH;

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

KPACHOSIPCKAS CPEAHSIA LUKOJIA KOTEJIbHUKOBCKOIo (MSK)
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ONEepUpOBaTh  MOHATUSMH.  YCJIOBHAas  BEPOSTHOCTD, YMHOKEHHUE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIYyYaHOTO 3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITMM C TOMOIIBIO MpaBWja YMHOXKEHHS, JepeBa
CIIy4ailHOTO OTmbITa, HCIOJb30BaTh (POPMYIY TIOJTHOW BEPOATHOCTH, (opmyiy
baifeca nipu pelieHuu 3a7ad, ONpeAeNsTh HE3aBUCUMOCTh COOBITUM 110 opMyIie U
M0 OpPTaHMU3aIUU CIIYYailHOTO KCIIEPUMEHTA,;

NPUMEHATh M3yYEHHbIE KOMOWHATOpHbIE (OPMYNBI ISl TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4allHOrO OIbITa, PElICHUsS
3aJ1a4y Mo TEOPUH BEPOSITHOCTEH;

CBOOOJHO  OmMepupoBaTh MOHATUSIMHU: OWHAPHBIM  CIAy4yalWHBIM  ONBIT
(ucmipiTaHKE), yCeX W HeyJada, HE3aBHCHUMbIC HCIBITAHUS, CEpPHs WCIBITAHUH,
HaXOJUTh BEPOSTHOCTU COOBITHI: B CEpPUM HCHBITAHUW O MEPBOrO ycrexa, B
CepuM UCTbITaHUN bepHyJUIM, B OMBITE, CBA3aHHOM CO CIy4alHBIM BBIOOpPOM W3
KOHEYHOM COBOKYITHOCTH,

CBOOOJTHO OIEPUPOBATH MOHATHUSAMH: ClIy4yallHas BEJIMYMHA, pACIpeeIeHHUe
BEpOSITHOCTEH, JAuarpamMma pachnpeneneHus, OWHapHas CiydailHas BEJIMYHWHA,
reoMeTpudeckoe, OMHOMUAIBHOE pacipeiesieHue;

ONEpUPOBATH MOHSATUSMU. COBMECTHOE paclpeesieHue JBYX CIydalHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOI'O PACIIPEIECICHHS JBYX CIy4dailHbIX
BEJIMYMH JUIsl BBIJACJICHHUS paclpelesieHus KaKI0W BETWYUHBI, ONpe/eIeHUs
HE3aBUCUMOCTH  CIyYalHBIX  BEJIMYMH;CBOOOAHO  ONEPUPOBATH  IMOHSATHEM
MaTeMaTHYECKOTO OXKUIAHUS CIIYyYallHOW BEJIUYMHBI (paclpeeieHus ), IPUMEHSITh
CBOICTBA MaTEMaTHYECKOTO OXMJAHUA TpPU PEIIeHUH 3a/ad, BBIYUCIATH
MaTeMaTUYEeCKOe 0XKHMJIaHHEe OMHOMUAILHOTO U T€OMETPUUECKOTO PACTIPEIEIICHHIT;
CBOOOJHO OMNEPUPOBATH TMOHATUAMH. JAHUCIEPCUs, CTAHJAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUN CIyYalHOU BEIUYUHBI
(pacmpeniesieHus1) MU PELICHUM 3ajad, BBIYHMCISATH IUCICPCUI0 U CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTr0 U OMHOMHAILHOTO PACTIPEIEICHHM.

K konny 11 kiacca oOyyarouuiicss HAy49uTCs:

BBIYHCIIATh BEIOOPOUYHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE U OLIEHUBATH
XapaKTepUCTUKN TEHEpPaIbHOM COBOKYNMHOCTH JAHHBIX 110 BBIOOPOYHBIM
xapakTepuctukaMm. OLIEHHBaTh BEPOSTHOCTH COOBITUI M MPOBEPSATh MPOCTEHIINE
CTaTUCTUYECKHUE TUIOTE3bI, TIOJb3YsACh U3yUEHHBIMU paCTpeeICHUSIMU;

OPUBOAUTH  TMpPUMEPHl  3aja4, MNPUBOMAAMIMX K  IOKa3aTelbHOMY
pacnpelesieHuIo, 3ajay, MNPUBOIAIIMX K HOPMAJIbHOMY paclpeleleHUIO.
OnepupoBaTh NOHATUSAMHU: (YHKIUS MIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOTO
pacnpeneneHusi, QyHKIHS MIIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO pacipeieseHus,
GyHKUMS TUIOTHOCTM M CBOWCTBA HOPMAJIBHOTO pacHpeIesICHUs ;ONpeaeaTh
KO3 DUIMEHT TUHEHHOIN KOppesIu, BBIOOPOUHBIN KO3(PGULUEHT KOPPEISALHUU.

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

KPACHOSIPCKAS CPEAHSIA LUKOJIA KOTEJIbHUKOBCKOIo (MSK)
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposnbie)
Ne n/n Kontpoabnbie | IIpakTuyeckue
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIe
padoTsI padoTsl pecypest
1 OneMeHTHI TeopuH IpadoB 3
2 Ciy4aiiHble OIBITHL, CllydaiiHble COOBITUS U 3
BEPOSITHOCTH COOBITUI
Onepauuu HajJ MHOKECTBAMU U
3 coObITusMu. ClOXKEHNE U yMHOXKCHHE 5
BEpOATHOCTEH. Y ClIOBHAS BEPOSTHOCTD.
HesaBucumsle coObITHS
4 DneMeHTbl KOMOMHATOPHKU 4 1
Cepuu nocien0BaTeNbHbIX UCTIBITAHUH.
5 Hcnsitanus beprynnu. CaydaiiHblii BBIOOD 5
13 KOHEYHO! COBOKYIMHOCTH
6 CryualiHble BeIMYUHbI U PACIIPEACICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0

HATAJTbSA MABJIOBHA
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11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbBIE

HaumeHoBaHMe pa3esioB U TeM (uudposbie)
Ne n/m Konrpoubnbie | IpakTuyeckue

MPOrpaMMbl Bcero o0pa3oBaTesibHbIE

pa6oTsl pa6oTsl
pecypchbl

3akoH OOJBLIMX YHCeN

OJeMeHTbl MaTeMaTHYEeCKOH CTaTUCTUKHI

HenpepsiBHBIE ClTy4yaiiHbIe BETUYNHBI

(pacrmipenenenus), oKa3aTeIbHoe U 4

HOPMaJbHOE PaclpeeIeHus

Pacnpenenenue Ilyaccona

CBs13b MEXIY CITy4alfHBIMHU BEJIMYHMHAMHI

O0001EHNE U CUCTEMATH3ALIAS 3HAHUI 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0

HATAJTbSA MABJIOBHA
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IHOYPOYHOE NINTIAHUPOBAHUE
10 KJIACC

Ne n/m

Tema ypoka

KoJunuecTBo yacos

Bcero

KonrposabHbie
pa6oTsl

IIpakTHyeckune
padoTsl

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

I'pad, cesa3ublii rpad, npencrasneHue
3aJ]a4M ¢ MOMOILbIO rpada

Crenenb (BaJIEHTHOCTH) BepIUMHbL [IyTh
B rpade. Llenu u nukisl

I'padst Ha mnockoctu. lepeBo
CIIy4aifHOTO IKCIIEPHMEHTa

CiygaiiHbIe 9KCIEPHUMEHTSI (OMBITHI) 1
Clly4aifHble COOBITHS. DIEMEHTAPHBIC
coObITHS (MCXOIBL)

BeposarHOCTb ClTydaiiHOrO COOBITHSL
BepositHOCTH COOBITHIA B OTIBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHAMH

BeposiTHOCTB Ci1ydaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHIA B OTIBITAX C
PaBHOBO3MOXKHBIMU JIEMEHTapHBIMU
COOBITHAMH

Ilepeceuenue, 0ObeIUHEHNE MHOKECTB
U COOBITUH, IPOTUBOIOIOXKHbIE
coObITus. Popmyra ClloKeHUs
BEPOATHOCTEH

HATAJTbSA MABJIOBHA
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VYcnoBHas BEPOATHOCTD. YMHOXECHHE

8 BeposaTHocTel. Popmyra ycIoBHON
BEPOATHOCTH
YcinoBHas BepOATHOCTb. Y MHOXKEHUE

9 BeposiTHOcTel. Dopmyra ycloBHOM
BEPOSITHOCTH

10 DopMmyria MOIHON BEpOSTHOCTU

1 dopmyna baiieca. HezaBucumsie
coObITUS

12 KomOuHaTopHoe npaBuiio yMHOKEHHS.
MepecranoBku 1 daxropuan

13 Uucno couetanuil. TpeyroabHUK
Ilackans

14 dopmyna buHoMa HeroToHa
KontponsHas padota Nel: "T'pacsr,

15 BEPOSATHOCTH, MHOXECTBA,
KoMOuHaTopuka"
bunapHblil ciiydaiiHbIi OIBIT
(ucmbITaHue), yCIeX U Heyaua

16 HesaBucumsle ucnbiranus. Cepus
HE3aBUCUMBIX HCIBITaHUI 10 EPBOro
ycnexa

17 CepHs He3aBUCHMBIX HCIIBITAaHUH 10
HepBOro ycrexa

18 Cepus He3aBUCUMBIX HCIBITAHUIT
Bbepnymn

19 Cry4aiiHblii BEIOOP U3 KOHEUHOU

COBOKYITHOCTH

HATAJTbSA MABJIOBHA
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20

I[Npaktiyeckas pabora ¢
UCIIOJIb30BaHHUEM 3JIEKTPOHHBIX TaOIIHI]

21

22

Cny4aitnas BenuuuHa. Pacnpenenenue
BeposiTHOCTeH. [luarpamma
pacnpeseneHus

Onepanuy Haj cIydyaHbIMU
BenuyuHaMu. IIpumepsl pacipeieeHu.
bunapnas cimyyaiinas BenuunHa

23

reOMeTpI/I'{eCKOE pacnpeacicHue.
BunomuansHoe pacnpeacii€eHue

24

Maremarndeckoe 0XKHJIaHUE CITydaiHON
BenyuHbl. COBMECTHOE pacmpe/ielicHue
JIBYX CIy4alHBIX BETUYUH

25

HesaBucumele ciiyyaiiHbIe BETHYNHEL.
CBolicTBa MaTEMaTHYECKOTO OKHIAHHS.
Marematuyeckoe 0XUIaHue OUHAPHOH
CITydaifHOW BEJTMYMHBI

26

27

MaremMaTuueckoe 0>Ku1aHue
TreoMeTPUYECKOro 1 OUHOMHUAIBHOIO
pacrnpeneneHui

[lncnepcnﬂ 1 CTaHAAPTHOE OTKIIOHCHUE

28

Jucnepcust OuHapHOil ciyyaitHON
BenuuHBL. CBOWCTBA TUCTIEPCHH

29

Maremaruueckoe oXKugaHue
MPOU3BEICHUS U AUCTIEPCUS] CyMMBbI
HE3aBHCHUMBIX CIIy4aiiHbIX BEIHMYUH

30

Jucnepcust OMHOMHUAIBHOTO
pacnpenenenus. [Ipaktuueckas paboTta ¢

HATAJTbSA MABJIOBHA
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MCIIOIb30BaHNUEM 3JIEKTPOHHBIX TaOIHI]
Jlucniepcus ¥ CTaHIaPTHOE OTKJIOHECHHE

3 TEOMETPUYECKOrO paclpeeCHHs. . 1
IpakTuueckas padora ¢
HCTIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHIL

32 O06001IeHNEe U CUCTEMaTH3aLis 3HAaHUH 1
KonTtponbshast pabota Ne2: "Hcnbrranust

33 Bepuymmu. City4aiiHble BETUYMHBL H 1
pacmpeneneHus’

34 O0o01IIeHNe U cUCTeMaTU3alis 3HAHUMN 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME

HATAJTbSA MABJIOBHA
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11 KJIACC

Ne
n/n

Tema ypoka

KoJunuecTBO 4acos

Bcero

KonrposabHbie
padoTsl

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

HepasenctBo YeoOnimeBa. Teopema
Yeobimena. Teopema bepuymnu. 3akoH
0OJIBLIMX YHCeN

HepasenctBo YeObiueBa. Teopema
Yeobiuena. Teopema bepuymu. 3akon
0O0JIBLIMX YHCeN

HepasenctBo YeObiuea. Teopema
Yeobiuesa. Teopema bepuymu. 3akon
6OJIBILIMX YUCEI

BbI00poUHBIH METO UCCIICIOBAHUI

[IpakTryeckas padoTa ¢ UCIIOIb30BAHHEM
JJIEKTPOHHBIX TAOJIHIL

I'enepanbHasi COBOKYITHOCTb U ClIyyaiHas
BbIOOpKA. 3HAKOMCTBO C BBIOOPOUHBIMU
xapakTepucTukaMu. OlLieHKa CpeHero u
JIUCIEPCUU TeHepaIbHOH COBOKYITHOCTH C
MOMOIIBIO BBIOOPOUHBIX XapaKTEPUCTHK

I'enepanbHasi COBOKYIIHOCTb U CilydyaiiHas
BbIOOpKa. 3HAKOMCTBO € BEIOOPOUYHBIMU
xapakTepucTukamy. OlLieHKa CpeTHero u
JIUCIEPCUU T'eHepaIbHONH COBOKYITHOCTH €
MOMOILBIO BBIOOPOUHBIX XapaKTEPUCTHK

HATAJTbSA MABJIOBHA
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OrieHUBaHUE BEPOSITHOCTEH COOBITHI IO
BBIOOpKE

10

CraTtucTHYECKas THIIOTE3a. HpOBepKa
HpOCTefIIIIPIX TUIIOTE3 C TIOMOILBIO CBOMCTB
H3YYCHHBIX pacnpeneneHHﬁ
CraTtHcTHYeCKas THIIOTE3a. HpOBepKa
HpOCTeﬁmHX THUIIOTE3 C IIOMOIIBIO CBOWCTB
H3Y4YCHHBIX pacnpeneneHHI‘x’I

11

HpaKTI/I‘{eCKaﬂ pa60Ta C UCIIOJIb30BAHUEM
DJICKTPOHHBIX Ta6J'II/ILI

12

[TpyMepsl HEeNpephIBHBIX CITyYaifHbIX
BenurH. OYHKIHS IUIOTHOCTH
BEPOSTHOCTH

13

PaBHOMepHOe pacnpenencnue. [Ipumeps
3a/1a4, PUBOJISIINX K TOKA3aTENEHOMY U K
HOPMAJIbHOMY pacTpeielIeHAsIM

14

q)yHKLII/Iﬂ TUIOTHOCTHU BEPOSATHOCTH
IIOKa3aTEJIbHOT'O paclpeaCICHUsA

15

(DyHKLII/IFI TUIOTHOCTU BEPOSATHOCTHU
HOPMAJIbHOT'O pacOpeaeICHus

16

ITocnenoBaTeabHOCTh OAMHOYHBIX
HE3aBHCHUMBIX coObITHIA. [IprMep 3a1aun,
NPUBOAIIEH K pacripeneneHuro [lyaccona

17

IMpaktuueckas paboTa ¢ UCIOIb30BAHHEM
AJIEKTPOHHBIX TaOIHIL

18

KoBapuanus JByX ci1y4aifHbIX BEIHYHH.
Koadpunuent koppensuuu

19

CoBMecTHbIE Ha6J'HOL[CHI/I$[ JBYX BCJIMUNH
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20

Bp100pouHbIi KOAPOUITHEHT KOPPETSIIUT

Pasznuuue mexny TuHEIHON CBS3BIO U

21 IIPUYUHHO-CIIEICTBEHHOI! CBS3bI0

22 Jluneiinas perpeccust

23 IMpaxTuueckas paboTa ¢ UCIOIb30BAHHEM
3JIEKTPOHHBIX Ta0NUIL
IpencraBieHye JaHHBIX C IOMOILBIO

24 TaOJIML ¥ JJMarpaMm, orucaresibHas
CTaTHCTUKA

25 OmnBITHL ¢ PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Beraucnenue BeposiTHOCTEH COOBITHI C
mpUMeHeHHeM GopMy
Beraucnenue BeposiTHOCTEH cOOBITHI C

97 IpUMEHEHHEM IpadHIeCKUX METOIOB!
KOOpAUHATHAs IpsiMasi, IepeBo,
JIuarpamma Ditnepa

28 Cry4aliHble BeIMYUHbI ¥ PacIIpeieICHUS

29 MatemMaTHueckoe 0’KUJaHKue CIIydaiHOM
BEJIUYMHBI

30 MaremaTiueckoe 0’KuJaHnue CIIydaiHOM
BEJINYMHBI

31 KonTponsHas pabota: "Beposraocts 1
CTaTHCTUKA"
Brraucnenue BeposiTHOCTEH COOBITHI C

32 IpUMeHeHHeM GopMy U rpaduueckux
METOJ0B

33 Brraucnenue BeposTHOCTEH COOBITHI C
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pUMEHEHHEM (OpMYIT U rpagpuIeckux
METOJI0B

CrydaiiHble BEeJIMUMHBI U pacrpeeIeHusl.
34 MareMaTHuecKkoe 0KUJaHNe CIIydaliHOMI 1

BCIINYNHBI

OBILIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

34 1 0

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.11.25 09:20 Mpocras noanuce
KPACHOAPCKAS CPEAHAS LUKOJIA KOTEJIbHUKOBCKOIO (MSK)

MYHULMMANbHOIO PAAOHA BOJIFOrPALCKOW OB/IACTW, MAKAPEHKOBA

HATAJTbSA MABJIOBHA




[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.11.25 09:20
KPACHOAPCKAS CPEAHAS LUKOJIA KOTEJIbHUKOBCKOIO (MSK)

MYHULMMANbHOIO PAAOHA BOJIFOrPALCKOW OB/IACTW, MAKAPEHKOBA
HATAJTbSA MABJIOBHA

MpocTtas noanucb




IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrpPaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yabTara
6 Teopust BEpOATHOCTEH U CTATUCTHKA
6.1 YuTath U CTPOUTH TAOJIULIBI U JUATPAMMBbI
6.2 OnepupoBaTb  NOHATHUSIMU:  CpefdHee  apudmeTrhyeckoe,  MeaAHaHa,
' HauOoJbIlIee, HAMMEHbILIEE 3HaYeHHE, pa3Max MacCHBa YHUCIOBBIX JaHHBIX
OmnepupoBaTh MOHITUSIMH: CIYYaHHBIH SKCIIEPUMEHT (OTBIT) M CIydaiiHOE
COOBITHE, 3JIEMEHTApHOE COOBITHE (JJIEMEHTApHBI HCXOJ) CIydailHOTO
6.3 ONbITA; HAXOJWUTh BEPOSATHOCTH B ONbITAX C PaBHOBO3MOXXHBIMU
CIIy4ailHbIMHM COOBITUSIMU, HAXOAUTh U CPAaBHUBATh BEPOSATHOCTH COOBITHI B
M3YYEHHBIX CITyYalHbIX SKCIIEPUMEHTAX
Haxonuts u QopmynupoBaTh cOOBITHS. mepecedyeHne U OObeAUHEHUE
6.4 JNAHHBIX COOBITUH, COOBITHE, MPOTUBOIOJOXKHOE JAaHHOMY COOBITHIO;
' M0JIb30BAThCS [uarpaMmmamu Jiisepa u GopMyioi ClIoKeHHsI BEpOsSTHOCTEN
IIPU pELICHUH 3a]a4
OnepupoBaTh MOHATUSIMH: YCJIOBHAs! BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS,
6.5 HaXOJUTh BEPOSATHOCTH C IMOMOIIBIO TMpaBUja YMHOMKEHHS, C MOMOIIBIO
JIepeBa CIy4allHOTO OIbITa
6.6 [IpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IIPH PEILICHNH 3324
OnepupoBaTh MOHATUSMU. UCHBITAHUE, HE3aBHUCHUMbIE HCIBITAaHUS, CEpUs
6.7 UCIIBITAHUH, YCIeX U HeyJaua; HaXOJUTh BEPOSTHOCTU COOBITHH B Cepuu
' HE3aBHCHMBIX HCIIBITAHUM [0 TMEpPBOTO YCIeXa, HAaXOIUTh BEPOSTHOCTU
coObITHI B cepuu ucnibiTanuii beprymnnu
6.8 OnepupoBaTb MOHATUSAMU:  CilydailHas  BEJIWYMHA, paclpeesieHue
' BEPOSITHOCTEH, TMarpaMma pacnpeaesieHus
11 KJACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrpPaMMBbI Cpe/IHero o01ero 00pa3oBaHus
pe3yabTara
5 Teopust BepoATHOCTEN U CTaTUCTUKA
51 CpaBHHBaTH BEPOSITHOCTH 3HAYEHU I CIIy4alHOU BEJIMYMHBITIO
' pacupeneneHrIo WA € TOMOIIBIO JUarpaMm
5.2 OnepupoBaTb HOHATHEM MaTEMaTUYECKOTO  OKHJIaHUS, IMPUBOAUTH
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IIPUMEPBI TOTO, KaK NPUMEHSAETCS MAaTEMaTHYECKOE OKHUJAHUE CIy4ailHOMN
BEJIMYUHBI, HAXOAUTb MATEMaTU4YECKOE OXKHWJAHWUE [0 JaHHOMY
pacnpeneneHuIo

5.3

Hmets npeacraBieHue o0 3aKOHE OOJIbIINX YHCET

5.4

NmeTh MNpeACTaBJICHUEC O HOPMAJIBHOM pacpEaCICHUN
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IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJePKAHMS

Teopust BEpOSITHOCTEN U CTATHCTUKA

6.1

[IpencraBnenne qaHHBIX ¢ MOMOIILI0 Tabaull u auarpamm. Cpennee apudmeTndeckoe,
MeauaHa, HanOoJblllee ¥ HAUMEHBIIIEEe 3HAYCHUS, pa3Max, JUCHEPCHS U CTaHIApTHOE
OTKJIOHCHHUE YHCIIOBBIX HAOOPOB

6.2

CryuaifHble SKCTIEpUMEHTHI (OTIBITHI) U CITydaliHbIe COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxop1). BeposSTHOCTD CaydaliHOTO COOBITHS. BIIM30CTH YAaCTOTHIM BEPOSITHOCTH
coObITil. CiydaiiHble ONBITHI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BepositTHOCTH COOBITHH B ONBITAXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMU

6.3

Oneparuu  HaAg COOBITHSMHU: TIEPECEUYCHHE, OOBEAMHEHHE, MPOTHUBOMOJIOKHBIC
coObITust. {uarpammsl Diinepa. @opmyrna ciokeHus: BEpOATHOCTEH

6.4

VYcnoBHas  BEpOATHOCTh. YMHOXKEHHE  BeposTHOCTEH. JlepeBo  ciaydallHOTO
skcriepuMenTa. Dopmyina mosHo#M BeposTHOCTUH. HezaBucumbie coObITHS

6.5

KombunatopHoe mpaBwio ymHoxeHus. IlepecranoBku u Qaxrtopuan. Yucio
couetanuil. Tpeyroapauk Ilackans. ®opmyna Ounoma HeroToHa

6.6

bunapublii ciydaiiHbplii  omBIT (MCHBITAHWE), YyCHEeX W Heydgada. HeszaBucumble
ucneiTanug. Cepus HE3aBUCHMBIX HCHbITaHUM 10 mepBoro ycrmexa. Cepus
HE3aBUCHMBIX UCIIBITAHUI bepHymimn

6.7

Cnyuaitnas BenuuuHa. Pacmpenenenue BeposiTHocTel. JluarpamMma pacnpeiesneHus.
[Ipumeps! pactipeneneHuid, B TOM YHCie TEOMETPUIECKOeU OMHOMUAIILHOE

11 KJACC

Kon

IIpoBepsieMblii 3J1IeMEHT COePKAHMS

Teopust BEpOSITHOCTEN U CTATHCTUKA

5.1

UucnoBble XapaKTEPUCTUKH CIIYYalHBIX BEJIMYHMH. MAaTE€MAaTHYECKOE OKUJIaHUE,
JUCHEPCHUS M CTAHIAPTHOE OTKJIIOHEHHE. [Ipumepsl MPUMEHEHHs] MaTeMaTH4eCKOro
0’)KMJIaHHs, B TOM YHCIE B 3a7a4ax W3 MOBCEAHEBHOM XU3HHM. MartemaTudeckoe
OXHJIaHWe OWHAPHOU CITy4ailHOW BENMWYMHBI. MaTeMaTH4ecKOoe OXKHJIAaHWE CYMMBI
CIIy4aiiHbIX BEJIMYMH. MareMaTudecKoe OKHUJIaHNE U TUCTIEPCUs T€OMETPUYECKOTO U
OMHOMUAIBHOTO pacIpeieIeHHH

5.2

3akoH OOJBIINX YHCET M €ro poJib B Hayke, Mpupojae u odmecTBe. BriOOpouHBIi
METOJ UCCIIENOBAaHUN

5.3

[IpuMepsl  HENmpepbIBHBIX  CiIy4alHbIX BedWduH. lloHsATHE O  TUIOTHOCTH
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pacnpezeneHus. 3ajayu, NpUBOAAIINE K HOpMaJIbHOMY pacrpezeneHuto. [lonsatue o
HOPMaJIbHOM pacrpeeeHuu
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IMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEGOBAHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
IHPOI'PAMMBI CPEJTHETI'O OBILIETI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJIbTaTaM OCBOEHHS
MPOBEPsIeMOro0 | OCHOBHON 00pa30BaTeJbHOI NPOrPaMMBI CPeIHEro 001ero
TpeOoOBaHUSs o0pa3zoBaHus

Bnagenue MeTomaMu JJOKa3aTeNbCTB, AITOPUTMAMHU pELICHHs 3ajad,
yMeHHe (GOpMyIUpOBaTh M ONEPUPOBATH MOHITUSIMH. OIpeEeieHuE,
akcuoma, TeopeMma, CIeACTBHE, CBOMICTBO, NpPU3HAK, [0KAa3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKHU; MPUMEHATh UX; YMEHHE (OPMYIUPOBATH
oOpaTHO€ M MPOTUBOINOJIOKHOE YTBEP)KJIEHHUE, NMPUBOAUTH HPHUMEPHl U
KOHTPIPUMEPBI, HCIOJb30BaTh METOJ| MaTeMaTH4YeCKOM HHIYKIIUH,
MIPOBOAMTH JOKa3aTEJIbHbIE PACCYKICHUS NP PEILIEHUH 3a/1a4, OLICHUBATh
1 JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXJACHUN; yMEHUE OIEepUpOBATH
MOHATUSMH. MHOKECTBO, MOJMHOXKECTBO, ONEpaly HaJ MHOKECTBAaMU,;
YMEHHE UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OIMMCAHUS PeaIbHBIX MPOIECCOB U SIBJCHUN W NPU PEIIEHUU 337ay, B TOM
quclie U3 JIPYruX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHUIMHU:
rpad, cBA3HBIA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a71aBaTh
U ONMCHIBATh Ipadbl pa3inYHBIMU CIIOCOOAMU; UCHOJIb30BaTh Ipadbl Npu

pelIeHn  3a1a9

YMeHHe omnepupoBaTh MOHITHSIMH: HATypaJlbHOS YHCIIO, IEJI0e YHCIIO,
CTEIICHD C IIEJIBIM TO0Ka3aTelieM, KOPEeHb HATYpaJIbHOUM CTCTIICHH, CTCIICHD C
panrOHAJIBHBIM ITOKa3aTCJICM, CTCIICHb C HCﬁCTBHTeHBHBIM II0Ka3aTecJIEM,
jmorapudM dHCIa, CHHYC, KOCHHYC M TAHTEHC IPOU3BOJLHOTO YHCIA,
OCTaTOK II0 MOJIYJIO, pPAalMOHAJIBHOE YHCIIO, HPPANUOHATIBHOE YHCIIO,
MHOXCCTBAa HaTypaJbHBIX, ULCJbIX, PpPallOHAJIbHBIX, HeﬁCTBHTeﬂbHBIX
2 YHCEeJI; yMEHUE UCTIOIh30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBIITUN 001Nz
JeNUTeh W HAaWMEHbBIIee oOIee KpaTHOE, auropuT™M EBKIWa mpH
pPEeIICHUHU 3aJa4, 3HAKOMCTBO C Pa3InYHbIMU MMO3UIUOHHBIMH CUCTEMaMU
CUUCJICHUS, YMCHHUCEC BBIITOJIHATH BBIYHUCIICHHUEC 3HaYECHUHU U Hp606pa30BaHI/I$[
BBIPQKCHUN CO CTEMEHsSMU W JorapudpmamMu, mpeodpa3oBaHusi IpPOOHO-
panroHaJIbHBIX BI)Ipa)KeHI/Iﬁ ; YMCHHC OnCpUupoOBaTh MMOHATUSMU.

IOoCJICA0BATCIIBHOCTD, apI/I(i)MeTI/I'—ICCKaSI mporpecCcusda, TreoOMETPUICCKaA
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mporpeccus, OCCKOHEYHO YyOBIBalomas TeoOMeTpUYecKas TpOTrpeccHs,
yMEHUE 3a/aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TOMOIIBIO
PEKYPPEHTHBIX (POPMYJ;, YMEHHE ONIEPHPOBAThH MOHATHAMHU: KOMIUICKCHOE
9HCIIO0, CONPSDKEHHBIC KOMIUICKCHBIC YHCIA, MOIYJIbh UM  apryMEHT
KOMILJICKCHOTO ~ 4Ymcia,  (GopMa  3amuCH  KOMIUICKCHBIX — YHCET
(reomMeTpuyeckas, TPUTOHOMETPHYCCKAss | anreOpandeckas); yMeETh
MPOU3BOJIUTE APHU(PMETHICCKAE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMHU;
MIPUBOJIUTH MTPUMEPHI UCTIOIB30BAaHUS KOMIUICKCHBIX YHCEJI; OTICPUPOBATH
MOHATHSAMH.  Martpuiia 2X2 wu  3X3, onpeneiuTe]b  MaTPHIIH,

FGOMeTpI/ILICCKI/Iﬁ CMBICJI OTTPCACIIUTECIIA

YMeHHe onepupoBaTh MNOHATUSAMU: PALMOHAIbHBIC, HPPALMOHAIBHBIE,
MoKa3zareibHble, CTENEHHBbIE, JOorapupMUYecKrue, TPUTOHOMETPUYECKUE
YpPaBHEHUST M HEPABEHCTBA, MX CHCTEMBI; YMEHHME ONEPHUPOBATH
MOHATHSIMM. TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKE, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YPAaBHEHUHM M HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME peniaTb YypaBHEHHS,
HEpPaBEHCTBA M CHCTEMBl C IOMOLIBIO pPa3IWYHBIX NPUEMOB; peIIaTh
YpaBHEHUS, HEPABEHCTBA W CHCTEMBI C IapaMETpPOM; IIPUMEHSATH
YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI JUIsl PEIICHUS MAaTeMaTHYECKUX

3a/1a4 M 3a/1a4 U3 Pa3IMIHBIX 00JacTell HAyKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MNOHATHSAMH: (GYHKUIMS, YETHOCTh (DyHKUHH,
MEePUOJUYHOCTh (DYHKIIMHM, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpEeMyM (PYHKIIMH, HAUOOJbIIEe W HAaWMEHbIEEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXYTKEe, HempepblBHAs (YHKIMS, aCUMIITOTHI rpaduka
GbyHKIMY, TepBas U BTOpas MpOu3BOJHAs (YHKIMU, T€OMETPUUYECKUN U
¢u3MuecKuii CMBICIT MPOU3BOAHOM, MEpPBOOOpa3zHas, OIpeaeaEHHbIN
UHTErpai; yMEHUE HaxOIuThb AaCUMNOTOTHI Tpaduka (QyHKUUU; yMEHUE
BBIUMCIISATh  NPOU3BOAHBIE  CYMMbI, NPOU3BEICHMS, YAacCTHOIO U
KOMITO3UIIMU (PYHKUMH, HAXOJIWUTh YpaBHEHHE KacaTelIbHOM K rpaduky
(GyHKIIMM, YMEHUE HAaXOJWUTh IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHUH;
YMEHHE HCIOJNb30BaTh MPOU3BOAHYIO JJISi MCCIEIOBaHUS (PYHKIIMIA,
HaxXOJUTh HAuOOJbIIME U HAUMEHbIIWE 3HAYCHUS (QYHKLUMH; CTPOUTH
rpadUky MHOTOYIEHOB C HCIOJb30BaHUEM ammapaTa MaTeMaTHUYeCKOTO
aHaJiM3a; MPUMEHATHh MPOU3BOAHYIO [UIsl HAXOXKACHUS HAWIy4lIero
pelieHrs B MPHUKIAJAHBIX, B TOM YHUCIE€ COLMATbHO-)KOHOMHUYECKUX U

(bU3MYEeCKUX 3a/auaxX; HAXOJIUTh TUIOMIAIN U 00BEMBI (PUTYP C MTOMOIIBIO
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MHTCrpaja; NpUBOAUTH NPUMEPbl MATCMATHYCCKOIo0 MOICIHPOBAHUS C

OMOIIBI0 UG depeHInaTbHbIX YpaBHEHUN

YMmeHnue onepupoBath NOHIATUSIMU: Tpaduk GyHKIUU, oOpaTHast QyHKIuS,
KOMIIO3ulusl (QYHKIMM, nuHeWHas (QyHKOUS, KBaApaTU4Has (QyHKIUS,
panuoHanbHas (yHKUUSA, cTeneHHas (yHKUUSA, TPUTOHOMETPUYECKHE
¢GbyHKIIMY, OOpaTHbIE TPUTOHOMETPUYECKUE (YHKIIMH, MOKa3aTelbHas WU
Jorapupmuueckas QYHKIHH; YMEHUE CTPOUTh TIpaQUKUd HU3YHYEHHBIX
GbyHKIUH, BBIIIOJIHATh ~ MpeoOpa3oBaHus  rpagukoB  (YHKIMIA,
MCI0JIb30BaTh I'pauKH JUIsl U3y4eHHUsS] MPOLECCOB U 3aBUCUMOCTEH, Mpu
pellleHny 3afjad U3 JAPYruX Yy4eOHbIX NPEIMETOB U 3ajady U3 peaibHOU
KU3HU; BBIp@XaTh (GOpMyJaMH 3aBUCUMOCTH MEXIY BEJIMYUHAMY,
UCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKIMHA Uil pElIeHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Jad C IapaMeTpamMH; H300pakaTb Ha KOOPIMHATHON

IJIOCKOCTH MHOKECTBA PELIEHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

VMeHHe peliaTh TEKCTOBBIC 3aJa4yd pa3HbIX TUMOB (B TOM 4YHCIe Ha
MPOLIEHTHI, AOJM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3a/la4i U3 00JIaCTH YNpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(bUHAHCAMU); COCTABIISATh BBIPAKCHHS, YPaBHCHHs, HEPABEHCTBA M HX
CUCTEMBI II0 YCIOBUIO 3aJa4M, HMCCIIEIOBATH IOJYyYEHHOE pEIICHUE U
OLICHUBATh MPABJONOAOOHOCTh pPE3YIbTATOB; YMEHUE MOJIEIUPOBAThH
peanbHblE CUTyallud HA SA3bIKE MATEMAaTHKH; COCTABIISTH BBIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 33J1a4H, UCCIIEN0BATh
MIOCTPOCHHbIE ~ MOJIEIM €  HCIOJB30BAaHHWEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOITYYEHHBIA PE3yIbTaT

YMeHue omepupoBaTh MOHATUSIMH. cpefHee apupMeTHYecKoe, MeIuaHa,
HanOoJIbIlIee U HAMMEHBIIIEE 3HAUYCHUsI, pa3Max, JTUCIEPCHUs, CTaHIapTHOE
OTKJIOHCHHE YHCJIOBOTO HabOpa, yMEHHE HW3BJICKAaTh, WHTEPIPETHPOBATH
nH(pOpMaINIo, TPEICTABICHHYIO B Ta0JMIlaX, HA JUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEAbHBIX MPOIIECCOB U SBJICHHM, MPEACTaBIATh
nHpOpMaNUI0 C TIOMOIIBIO TaONHMIT W JUarpaMM, HCCIIEI0BaTh
CTAaTUCTHUYECKHE JaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpaduuecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; TPaPUIECKH HUCCIEAOBATh COBMECTHBIC

HaO0JI0/IEHUS C IIOMOIIBIO IMarpaMM pacCeMBaHUs U JIMHEWHOU perpeccuun

YMeHHne onepupoBaTh IOHATHAMH. CIy4allHBIA OIBIT W CIIydallHOE

cOOBITHE, BEpPOSTHOCTH CIy4aHOTO COOBITHS; YMEHHE BBIUUCIATH
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BEPOSITHOCTh C HCIOJIb30BaHHEM TpapUuecKUX METOJIOB; NPUMEHSThH
(GOopMyIbl CIOXEHUS U YMHOXKEHUS BeEpOsiTHOCTEH, (opMyly MOJHON
BeposTHOCTH, (hopmyny bepHymiu, komOuHaTopHble (HakThl U HOPMYIIHI,
OLICHUBATh BEPOSATHOCTU pealbHBIX COOBITUH; yMEHHE ONEpUpPOBaATh
MOHATUSAMM.  CiydaiiHas BeJIMYMHA, paCIHpElie]ICeHHEe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHUJaHWe, AUCIEpPCHs U CTaHJIapTHOE OTKJIOHEHHE
CllydailHOM  BeIM4YMHBL, (YHKUUM  paclpeAeieHUuss U  IUIOTHOCTHU
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBHOIO paclpesieieHuil; yMeHue
UCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX PACHpPECIICHUN ISl pelleHus 3a/aad,
3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX YHMCEJ, METObl BHIOOPOUHBIX
UCCIIEIOBAaHUM; yMEHUE NPUBOJUTH NPHUMEpbl MPOSABICHUS 3aKOHA
OOJBIIMX YHUCENl B MPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX, YMEHUE
ONEpUPOBATh MOHATUSMU. COYETAHUE, MEPECTAHOBKA, UMCIO COYETaHUH,
YUCIO  MNepecTaHoBOK, OuHoM  HbroToHa;, ymMeHHE  NPUMEHATH
KOMOHMHATOpHbIE (DAKThl U PACCYKICHUS JJS PELICHHs 3a]ay; OLEHUBAThH
BEPOSITHOCTH PEATBHBIX COOBITHII; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOITYYEHHBIA pE3yIbTaT

VYMenne ONCprUpoOBaTh MMOHATUSAMMU. TOYKa, npsamasd, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA yIia, IJIOCKUN YroJl, IBYIPAHHBIN
YroJi, TpEXTPaHHbIMA YTOJI, CKPEIIMBAIOIIMECS MPAMbBIEC, APAUICIIbHOCTh U
NEPHNCHAUKYIIAPHOCTE MPAMBIX H HHOCKOCT@I\/II, yYroja MCExKay IMpsSIMbIMH,
YroJq MEeXIy MNOpsIMOA M IJIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH,
paccTosiHME OT TOYKHM N0 IUIOCKOCTH, pPACCTOSHUE MEXIY NPSIMBIMH,
pacCTOsTHUE MEXY IJIOCKOCTSMH; YMEHHME HCIIOIb30BaTh IPHU PEIICHUH
3aaa4 HU3Yy4YCHHBIC q)aKTI)I H TCOPCMBI l'IJ'[aHI/IMeTpI/II/I; YMCHHE OLCHUBATH
pa3Mepbl OOBEKTOB OKpPYXKAIOIIETO0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJCIN C IMOMOMIBIO TCOMCTPHUUYCCKUX MOHATHHA U BCJIMWYHH, pCHIATh

CBA3aHHBIC C HUMU MPAKTHYCCKUEC 3aa9U
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YMeHue omnepupoBaTh MOHATHSAMU. IUIOLIAAb (GUIYypbl, 00BEM (UTYDHI,
MHOTOTPAaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHE MHOTOIPaHHUKA,
KyO, mMapajenenumnesn, Opu3Ma, NUpaMuaa, ¢Gurypa M TMOBEPXHOCTh
BpallieHus, IWINHAP, KOHYyC, mmap, cdepa, miomans cdepsl, MmIomanb
MOBEPXHOCTH MUpaMUbl, NPHU3MBI, KOHyca, LWIMHApA, O00BEM KyOa,
MPSIMOYTOJIbHOTO MapajljieNienuieaa, MNUpaMupl, OPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHAPA,

napamiCJIbHbIC OCH HWJIW OCHOBAHWIO, CCUCHHC MIapa, IJIOCKOCTD,
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Kacaromasicss cdepbl, LWIMHIAPA, KOHyCa, YMEHHUE CTPOUTh CEUeHUue
MHOTOTpaHHUKa, M300pa)kaTh MHOTOTPAaHHHUKH, (PUTYpbl U MOBEPXHOCTU
BpalEHUs], UX CEYEHUs, B TOM YHUCIIE C ITOMOIIBIO JIEKTPOHHBIX CPEJCTB;
YMEHHME MPHUMEHSTh CBONCTBA I'€OMETPUUYECKUX (UTYp, CaMOCTOATEIHHO
(bopMynupoBaTh ONPEEIICHUS U3y4aeMbIX (PUTYp, BBIABUraTh FMIIOTE3bI O
CBOMCTBaxX M MpHU3HAKAX TI'€OMETPUYECKUX (uUryp, 0oOOCHOBBIBATH WU
OmpoBepraTh HX; YMEHUE MPOBOJUTH KIacCUPHUKALUIO GUryp 1o
pPa3IMYHBIM [PU3HAKaM, BBINOJHATE HEOOXOJUMBIE JIOTIOJHUTENbHBIC

MTOCTPOCHUSI

11

YMeHne omepupoBaTh TOHATHSIMH. JBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH W B IPOCTPAHCTBE,
MOBOpOT, THpeoOpazoBaHue Moa00Ms, NOJNOOHBIE (QUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIE W TMOA0OHBIE (UTYPHI, B TOM 4YHCJIE B TPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh TEOMETPHUYECKIE OTHOIICHUS TIPU
PCUICHUHU 3a]a4; HaxXOJUTh TICOMETPHYCCKUE BEIMYHMHBI (IJIMHA, YroJ,
IUIOIIA/Ib, 00BEM) TPH PEHICHUH 337a4 U3 IPYrHX YYEOHBIX MPEIMETOB U
U3 pEabHOW JKM3HHW, YMEHHE BBIYHCIATH TE€OMETPUYECKHE BEITHUMHBI
(mHa, yroii, IIom@ms, O0BEM, IUIOMANb MOBEPXHOCTH), HCIOIB3YS
n3ydeHHbIe (OPMYIIBI MU METOJbI, B TOM YHCIIE. IUIOMIAJh MOBEPXHOCTH
MApaMUbl, MPU3MBI, KOHYyCa, IWJIMHIAPA, IUIomans cepsl; 00bEM Kyoa,
NPSMOYTOJIBHOTO — TapajuleNieNuIiea, NHpPaMUbl, TPHU3MBI, HIHHAPA,

KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIIEHHE 00bEMOB TTOTI0OHBIX (pUryp
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VYMmenune OICpUpOBaThH MOHATHUSIMMU. IpsAMOYTroJibHass CUCTEMAa KOOpPAHHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAWHATHEI BCKTOpPA, CyMMa BECKTOPOB,
NpPOM3BEIICHHE BEKTOpa HA YHUCIO, pa3jioKEHHE BEKTopa Mo Oa3wucy,
CKAJSIPHOE MPOM3BEICHHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMI/I; YMCHHUEC HCIIOJb30BaTh BCKTOpHI)Iﬁ n KOOpI[HHaTHBIfI METOL

A PEIICHUA TCOMECTPHUICCKUX 3a1ad M 3a1a4 JPYTrux y‘I€6HI)IX npeaAMETOB

13

YMeHne BeIOMpaTh MOAXOMSIINA METOJT IS PEIICHUs 3a1a4H; TOHUMaHHe
3HAYMMOCTH MATeMaTHKA B HM3yYEHHWU MPUPOIHBIX U OOIICCTBEHHBIX
MIPOLIECCOB U SIBJICHWH; YMEHHE pACIIO3HAaBaTh IPOSIBICHHE 3aKOHOB
MaTE€MaTHKH B UCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHI MATEMAaTHUECKHUX

OTKPBITHI POCCUICKOM U MUPOBOM MaTeMaTHYE€CKOW HayKn
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HEPEYEHD 3JIEMEHTOB COAEPKXAHUS, ITPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

1 Yucna v BIYUCIECHUS
11 Hatypanbuble u nensie yrcina. [Ipu3Haku 1e1MMOCTH LENTbIX Yuces
19 Panmonaneupie uwmcima. OOBIKHOBEHHBIE W JECATHYHBIE JpOOH, MPOICHTHI,
' OecKOHEYHbIE IEPUOANUECKUE ApooU
13 Apudmernueckuii KOpeHb HaTypajdbHOU creneHu. [leficTBus ¢ apudmernueckumu
' KOPHSIMHU HAaTypajJbHOW CTENEeHU
14 Crenens ¢ 1enbIM nokaszareneMm. CTeNeHb ¢ palMoOHAIbHBIM Noka3aTeneM. CBoicTBa
' CTETIeHU
15 CuHyc, KOCHMHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT€HC YMCIIOBOI0 apryMeHTa
1.6 Jlorapudwm uncna. JlecsTuanbie M HATYpaTbHBIC JIOTAPU(MBI
JleiictBuTenbHbIe 4YHCia. ApudMETHYECKHE Omeparuud ¢ JACHCTBUTEIHLHBIMU
1.7 gyycnaMu. [IpubnuxEHHbIE BHIYMCIIEHUS, TpaBUila OKPYIJICHUS, IPUKHUJIKA U OIICHKa
pe3ynbTaTa BEIYMCICHUN
1.8 [TpeobOpazoBaHne BEIpaKECHUN
1.9 KowmmuiekcHpie uncia
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [enbie 1 1poOHO-paliiOHaTbHBIE YPaBHEHHS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuueckue ypaBHEHUS
2.4 [TokazarenbHbIe U JIOrapuPMUUECKHE YPaBHEHUS
2.5 [enble U 1poOGHO-paIMOHaIbHbIE HEPABEHCTBA
2.6 HppanronaisHbie HEpaBEHCTBA
2.7 [TokazarenbHble U JTOrapupMUUECKHEe HEPaBEHCTBA
2.8 TpuroHomerpruueckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
211 Martpuliia cucTeMbl JMHEWHBIX ypaBHEeHUH. OnpenenuTenb MaTpULIbl
3 OyHKIUN 1 TpaduKu
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Oynkuus, cnocoObl 3amanus QyHKkuuu. ['papux (yHkumu. B3aumHo oOpaTHbIE

31 ¢byukuun. YétHble u Heu€THbIe GyHkuMH. [lepuoauueckue QyHKIun
Ob6nacth ompeneneHuss W MHOXKECTBO 3HadeHWd QyHkuuu. Hynu dyHkuun.
3.2 [TpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKHM  MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymMbl U MUHUMYMBI QyHKIMH. HamOomnbiiee W HauMeHbIee 3HAYCHHE
(GYHKIIMHM Ha IPOMEKYTKE
33 CremeHHast (QYHKIUS C HATypajdbHBIM M IENbIM MoKa3aTenem. EE cBoiicTBa m
' rpaduk. CpoiicTBa U rpaduk KOpHS N-Oi CTENEHH
3.4 Tpuronomerpuueckre GyHKIINH, UX CBOMCTBA U IrpaduKu
3.5 [Toka3zarenpHas u norapudgmuueckas QyHKINN, UX CBOMCTBA U rpaduKu
36 Touku paspbiBa. AcuMnToTel rpapukoB (yHkuuid. CBoiicTBa  (QYyHKLHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas ¥ reoMeTpudeckas mporpeccu. @opmyina ClI0KHBIX POIIEHTOB
4 Hauvana maremaruueckoro ananmza
4.1 [IpousBonHas ¢pyHkiuu. [Ipor3BoIHbIE 3JIEMEHTAPHBIX (PYHKIIHUMA
[IpumeHeHre NPOM3BOAHONW K HCCIENOBAaHUIO (PYHKUMH HAa MOHOTOHHOCTh U
4.2 AKCTpeMyMBbI. HaxosxaeHne HauOOJBIIET0 M HAMMEHBIIETO 3HaueHUs] (QYyHKIUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MuaTerpan
5 MHo’xecTBa U JIOTUKa
5.1 MHoXecTBO, onepanuu Haj MHOKecTBamMu. J{unarpammel Ditnepa — Bernna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OrmucatesbHas CTATHCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpPXHOCTH BPAILEHUS
7.5 Koopaunats! 1 BEKTOpBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHAJIBI JJISA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.11.25 09:20 MpocTas noanuck
KPACHOSIPCKASA CPEAHAA LWKOJIA KOTEJIbHUKOBCKOIo (MSK)

MYHULMMAJIbLHOIO PAIOHA BOJITOrPALCKOI OBJIACTU, MAKAPEHKOBA

HATAJTbSA MABJIOBHA




[IOKYMEHT NMOAMUCAH 3IEKTPOHHOI NMOAMUCHIO

MYHUUUNAJIbHOE KA3BEHHOE OBLUEOBPA30BATEJ/IbHOE YYPEXXAEHUE 01.11.25 09:20
KPACHOAPCKASA CPEHAS LUKOJIA KOTEJIbHUKOBCKOIO (MSK)

MYHULMMAJILHOTO PAAOHA BOJITOrPALLCKO# OBJIACTU, MAKAPEHKOBA
HATAJIbS MABJTOBHA

MpocTas noanucb




