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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIYyONEHHOTO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOIO0 Yy4eOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPEIHETo o0Iero oopasoBaHus. Y4eOHbBINH KypcC
npenHa3HavyeH uisi GOpMUPOBAHUS Y OOyUYaIOIIMUXCS CTATUCTUUYECKOW KYJIbTYphI U
NOHUMAaHHUSI POJIU TEOPHUM BEPOSITHOCTEN KaK MATEMAaTUYECKOI0 MHCTPYMEHTA AJIS
U3Y4YEeHHs CIIy4ailHbIX COOBITHH, BEIMYMH M mpoueccoB. llpu m3yuenum Kkypca
o0OoramarpTcsi NOpPEJCTaBICHUsT O00y4alolUMXcsli O METoJax HCCleOBaHus
U3MEHYMBOIO MHUpa, pa3BUBAETC [OHUMAHME 3HAYMMOCTH U  OOILIHOCTH
MAaT€MAaTUYECKUX METOJOB MO3HAHHA KAaK HEOTHEMJIEMOW YAaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepxanue y4eOHOro Kypca HampaBi€HO Ha 3akKpervieHHue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha pa3BUTHUE NPEACTABICHUWA O CIy4YalHBIX BEJIIMYMHAX U B3aMMOCBA3SX MEKIY
HUMH Ha BaXXKHBIX NPUMEPAX, CIOKETbI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaromuxcs A0IKHO chOpMHUPOBATHCA MIPEICTABIEHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIMX MAaTEMATUYECKUX MOJACIIAX, UCTIOIb3YEMBIX
JUIST  ONMHMCAHHMS  AHTPOMOMETPUUECKHMX W JeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pPa3jMYHbIE POJAa HU3MEPEHUSX, MIUTEIHLHOCTH Oe30TKa3HOM
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUH U MPOIECCOB
B oOmecTBe. YUeOHBIH Kypc sBseTcs 0a30i I OCBOCHHUS BEPOSTHOCTHO-
CTaTUCTHYECKHX METOAO0B, HEOOXOJAMMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXE COIMAJIbHBIX W MCHXOJOTUYECKHX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHLHOM MEpEe MCIOJIb3YIOT amnmapar
aHanu3a OONBIIMX JaHHBIX. lleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOCyXXJeHHE 3aKOHa OOJBIIMX YHCeNl — (PYHIAMEHTaJIbHOTO 3aKOHA MPHUPOJBI,
MMEIOIIETO MaTeMaTHUECKYI0 (popMaTu3aluio.

B cooTBeTrcTBMM C yKa3aHHBIMM LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTP M CTATUCTUKa» Ha YIIyOJEHHOM YPOBHE BBIJCJIECHBI OCHOBHBIE
conepxkarenbubie TuHUK: «CiydaiiHbie COOBITHS U BEpOSITHOCTH» M «CiydaiHbIe
BEJIMYUHBI U 3aKOH OOJIBIINX YHCEID.

[ToMHMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB M TEOPHUH MHOXXECTB, HEOOXOAMMBIE [JIsl TOJIHOLIEHHOTO OCBOCHHS
Marepuaia JaHHOrO0 Y4eOHOro Kypca M CMEXKHBIX MaTEeMaTHYECKUX Y4eOHBIX
KYpCOB.

Conepxanue nuHuM «CnydailHble COOBITUSI U BEPOSTHOCTHUY» CIIYXKUT
OCHOBOM Jisi (hOpMUpOBaHUS TPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEKly 3HAUYCHHUSMU CIIyYalHBIX BEJIMYMH. BaXXHyI0 4acTh B 3TOW COAEPKATEIBHON
JVHUM 3aHUMAET U3YyYEHUE T€OMETPUUYECKOTO U OMHOMHUAIILHOTO PACIpEeICHUIN 1



3HAKOMCTBO C WX HEMNPEPHIBHBIMHU aHAJIOTaMH — IOKa3aTeJbHBIM U HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaiHBIMM BEIUYMHAMH U
pacrpesielieHus MM, aKIEHTUPYIOT BHHMMaHUE OOYYaloIMXCS Ha ONUCAHUM U
U3YUYEHUHU CIIyYalHbBIX SIBICHUN C MOMOIIbI0 HEMPEPHIBHBIX QyHKIMH. OCHOBHOE
BHUMAaHUE YACNISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/IeICHUsIM.

B ydeOHOM Kypce mpeaycMaTpUBaeTCsS O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXIy CIIy4dallHBIMH BEJIWYMHAMH U OINHUCAaHUE OTOHW CBSI3U C TOMOIIBIO
Kod(PUIMEeHTa KOPPENSIMK M €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIep>KaHMsI Pa3BUBAIOT TeMY «/[uarpaMMbl paccenBaHusI», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero 0o0pa3oBaHMsi, © BO MHOI'OM ONUPAIOTCS HAa CBEACHUS U3
KypCOB aireOpbl U TEOMETPUH.

Emé€ oaun sneMeHT  couepXkaHWsA, KOTOPBIM  MpeajaraeTcs  Ha
03HAKOMUTEJILHOM YPOBHE — TIOCJICAOBATEIPHOCTh CIYYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOIINX B €IUHUIY BpeMeHH. O3HaKOMIJICHUE C pacrpeielieHueM
BEPOSTHOCTEH KOJMYECTBA TaKMX COOBITUH HOCUT pa3BUBAIONIUMN XapakTep H
ABJIIETCS AKTyaJlbHBIM I OyIyIIMX aOUTYypUEHTOB, MOCTYMAIONIMX Ha y4eOHbIE
CHEIUANTbHOCTH, CBA3aHHBIE C OOIECTBEHHHIMM HayKaMH, TIICHUXOJIOTHEH W
yIPaBIICHUEM.

Ha wusydenue yueOGHOoro kypca «BeposiTHocTh u  cTaTucTUKay Ha
yrayoJiecHHOM ypoBHe oTBojutTcs 68 dvacoB: B 10 kmacce — 34 waca (1 yac B
Henento), B 11 kimacce — 34 yaca (1 yac B Heemio).



COAEPXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBsa3ublii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbl. ['padsl Ha mmockocTu. JlepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4YailHble COOBITHSA. DJIEMEHTApHbIC
coObITus (MCcx0Jbl). BeposTHOCTH ciaydaitHOro coObITHs. Ban30cTh 4acTOTHl U
BEPOSITHOCTU  coObITUM.  CiyuyallHble  ONBITBI  C  PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJl COOBITUSMU: TIEpecCeUCHUE, 00beTMHEHUE, POTUBOIOJIOKHbIS
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEN.

VYcioBHAas BEPOSTHOCTh. YMHOMKEHUE BEPOSITHOCTEH. [lepeBO cCiy4yalHOTO
skcnepuMmenTa. Gopmyna nosHou BeposTHocTH. Dopmyna barieca. HesaBucumslie
COOBITHUSI.

bunapHbIil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u dakropuan. Yucno coueranuit. TpeyrompHuk Ilackams. ®opmyna OuHOMA
HerotoHa.

Cepust He3aBUCUMBIX HcHbITaHui bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  [Iuarpamma
pactpenenenusa. Onepanuu Haj Cly4yallHbIMHM BelM4YMHaMu. buHapHas cioydaitHas
BenuuuHa. llpumepsl pacnpeneneHuid, B TOM UHCIE€ TIE€OMETPUYECKOE H
OMHOMMAIIEHOE.

CoBMmecTHOE pachOpenesieHHe JBYX Ciy4yalHbIX BenauunH. HesaBucumele
CIydaillHble BeJIMYMHbL.MaremMaTndyeckoe OXHAAHUE CIIy4YalHOW BEJIWYWHBI
(pactipenenenus). [Ipumepbl  OpPUMEHEHUS  MaTeMaTHYECKOTO  OXKHUIAHUSA
(ctpaxoBaHue, JioTepes)). MaremMaTHuecKOe OXHJaHUE OWHApHOW CiydyailHOM
BEJIMUMHBI. MaremaTuyeckoe  OXHUIJAHUE CYMMbBI  CIIyYalHBIX  BEJIMYUH.
Maremarnueckoe 0XKUJAHUE r€OMETPUYECKOTO u OMHOMUATIBHOTO
pacnpeneneHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pacopenenenus). Jucnepcus OUHapHOM CllydyalHOW BEJIMYMHBI. MaTtemMaTHueckoe
OXXHUJAHUE TPOU3BEIACHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHbBIX
BenuuuH. Jlucmepcus U CTaHJApTHOE  OTKJIOHEHHWE  OMHOMHUAIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacnpeneneHus.

11 KUIIACC



HepaBenctBo YeoOniméBa. Teopema UebOnmméBa. Teopema bepuymnu. 3akon
OonpmMx  yuced. BbplOOpouHbIi  MeTOA — uccienoBaHW.  BeiOopouHble
XapakTepucTUKU. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka MpOCTENUIINX TUTIOTE3 C MOMOLIBIO U3YUEHHBIX PACIIPEICICHUM.

HenpepeiBuble ciy4yaiiHble BenudyuHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclnpelesiceHus. PaBHOMEpPHOE paclpenereHue U €ro CBOWCTBA.
3ajaun, NpUBOSIIKE K MOKA3ATEIBHOMY PACIPEACIICHUIO. 3aauu, TPUBOASIINE K
HOPMaJIBHOMY pacrpeeneHuro. OyHKIUA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOT0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenus. OyHKIMS IIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIIpEEICHNUs.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajmauw,
npuBoAsUIME K pacnpeneneHuto Ilyaccona.

KoBapmarmuss naByx ciaydaiiHeix BenuuuH. KoadduimeHt nuHeHOM
koppesnsiuu.  CoBMeCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunrent koppensuuu. Paznuuve Mexay JTMHEHHONW CBSI3bI0 M NMPUYUHHO-
CJIEICTBEHHOM CBsI3b10. JIMHEHHAs perpeccus, METO/I HAMMEHBIINX KBaJpaTOB.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA YYUEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBIM YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YyYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCHUHCKOro  OO0IecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIbI,
UCIIOJIb30BaHUE D3THUX JOCTWXKEHHUH B JIPYrUX HayKaX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKd U JEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIAJIa B IOCTPOEHUE YCTOWYMBOTO OYyTyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a]a4, PEIICHUI, PacCyKJAeHUN, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aclleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTEeMaTHYeCKWE 3HAHHUS B
MHTEpEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIIbIXa, PETyIsipHas GU3NUEcKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-030POBUTEIIBHON I€SITENBHOCTBIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYAOIOOUs, HHTEpEC K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa30BaHUI0 U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K aAKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOW HATPaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJIOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-2KOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPUPOJHON M COIMATBLHOMN
Cpelbl, OCO3HaHUE III00aIbHOTO XapaKTepa SKOJIOTMUECKUX MPOoOJIeM, OpUEHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JI8 penieHus 3aaad B 00J1acTH
OKpYKarolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH ISl OKPY’KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH U  OOIIECTBEHHOW  MPaKTHUKU, T[MOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeIOBEYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHUA W 3HAYUMOCTH JUIS Pa3BUTHUS [MBUJIM3AINH, OBJIAJCHUE SI3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEI0BATEIBCKYIO JICSATEIBLHOCTh
UHAUBUAYAIBLHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTAaHABIUBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIIH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHbIE,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO J10Ka3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh C€MOCO0 pelieHus ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BapUMAHTOB  pEIlCHMs, BbIOMpaTh  HauOoyiee  MOAXOASIIMH € y4€TOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibckue 1eiicTBHSA:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOiIemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIOTE3Y, apryMEHTUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYecKoro oObeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00BEKTaMU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSATENIbHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI IO pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUsS,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BbIABUTATh
NPEOJIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CHUCTEMAaTU3UPOBAaTh M HMHTEPIPETUPOBATh HH(OPMALMIO pPA3JIUYHBIX BUAOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(GOpPMALUIO, MPEJICTaBIATh €€ B pazIuuHbIX (opmax,
WITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBATh Ha/1€KHOCTh UHpOpMaLUH o CaMOCTOSITEIbHO
c(OpMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJYUYCHHBIN pe3ysIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
npoOJieMbl, pelIaeMoi 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
avajaora, oOHApY)KMBATh Pa3IMYUEe W CXOJCTBO IO3WIIHH, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIICIOBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (PopmaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3eHTAIlMU 1 OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC yqeﬁmﬂe IleﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJLIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOLIECCOB, UX PE3yIbTAaTOB, BIAJECThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTa perIeHHs
MaTeMaTU4YeCKOW 3a/1auH;

NpeaBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPHU PEUICHUH 33/1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, IaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTCH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATa LEIH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEIOCTH)KCHUSI PE3yJIbTATOB JCSITEILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAWBHIYaTbHOM
paboThl TpU pelleHHH YYeOHBIX 3aJad, MOPUHUMATh IeJib COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacmpeiesTh
BUIBl paboOT, JOroBapuBaTbcsa, OOCYKIAaTh MpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBIMIOJHATH CBOIO YacTh pabOTBl U
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

CBOOOJTHO OMepUpOBaTh MOHATHSAMU: Tpad, TUIOCKM Tpad, CBSI3HBIN Trpad,
nyTe B rpade, Ienb, UK, JEPeBO, CTENCHb BEPIIWHBI, JEPEBO CIIy4ailHOTO
AKCHEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYAWHBIA JKCIEPUMEHT (OTIBIT),
ClIyyallHO€ COOBITHE, AJIEMEHTApHOE CIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4yalHOrO  ONbITa, HAaXOAUTh BEPOSITHOCTH COOBITUH B  ONbITaX C
PAaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HaXoAuTh M (DOPMYIHUPOBATH COOBITUS: MEpPEceUeHne, 00ObEINHECHUE TaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JIAHHOMY, HCIOJIb30BATh JHArPaMMBbl
Diisiepa, KOOPJIMHATHYIO NPSIMYIO JUIsl PELIeHHs 3aJ]iay, MOJb30BaThcs (HOpMyIoi
CJIOKEHUS BEPOSITHOCTEN ISl BEPOATHOCTEN ABYX U TPEX CIydalHBIX COOBITHH;



ONEPUPOBATh  NOHATUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOATHOCTEH, HE3aBUCUMbIE COOBITHS, JEpPEBO CIy4alHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMA C TOMOLIBIO MIpaBWUJIa YMHOXKEHHsS, IepeBa
CIIy4ailHOTrO OmbITa, MCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpMYITy
baifeca mpu pemienun 3ajay, onpeaeisiTh HE3aBUCUMOCTh COOBITHI 10 (popmysie u
110 OpraHU3aluy CIIy4YalHOr0 IKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpPHBIE (OPMYJNBI ISl MEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4YalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OMepuUpoBaTh MOHATUSAMHU: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucmibITaHUE), YCIeX M HeyJada, He3aBUCUMbIEC HCIBITAHMS, CepUs HCIbITAaHUM,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUN JO MEPBOTO ycrexa, B
cepuM UCTbITaHUN bepHyJIM, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOpPOM W3
KOHEUYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: CiIy4daliHash BEIWYMHA, pacrlpeereHue
BEPOATHOCTEH, aMarpamMma pacrpejesieHus, OuHapHas cliydaiiHas BeJlWYHUHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeielieHuE;

ONEPHUPOBATH TOHATUSMU: COBMECTHOE paCIpEETICHUE ABYX CIy4alHbIX
BEJIMYMH, UCIOJB30BaTh TAOJMIy COBMECTHOTO pacIpeesieHus ABYX CIy4YaHbIX
BEJIMYMH JUIsl BBIICJICHHS PACHPENEIICHUS KaXIOW BEJIUYHMHBI, OIPEICIICHUS
HE3aBHUCHUMOCTH  CIyYalHBIX  BEJIIUYUH;CBOOOJHO  ONEpUPOBATh  MOHITHEM
MaTE€MAaTHYECKOTO OKUJIaHUSI CIy4ailHOW BEJMYUHBI (paClpeeeHNUs), IPUMEHATD
CBOMCTBA MAaTEMAaTHUYECKOTO OXUIAHUS TMPU PEUICHUH 3a7a4, BBIYUCIATH
MaTEMaTUYECKOE OKHJIaHWe OMHOMHUAIBLHOTO U TEOMETPUUYECKOTO paCIpe/ieNICHUN;
CBOOOJTHO OIEPUPOBATHh TMOHATUAMH: JUCIEPCUS, CTAaHIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIIMYUHBI, IPUMEHATH CBOMCTBA JIUCIEPCUU CIIyYaHHOW BEIWYWHBI
(pactpeneneHusi) NpU PELICHUW 3a]ay, BBIYUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUYECKOT0 1 OMHOMHAIIBHOTO paclpeaesieHuil.

K xonmy 11 kiacca o0yJaronuiics HayquTCs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O JTaHHOM BHIOOPKE U OLIEHUBATh
XApAaKTEPUCTUKH TE€HEpPaJIbHOM COBOKYIHOCTH JaHHBIX IO BBIOOPOYHBIM
xapaktepucTukaMm. OIeHUBATh BEPOSTHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUITOTE3bI, MOJIb3YSACh H3YUYEHHBIMU PACIPEICICHUSIMU;

OPUBOAUTH  HPUMEPHl  3a4a4, NPUBOAAIIMX K  IOKa3aTeIbHOMY
pacrpeneneHuro, 3axad, NPUBOASLIIMX K HOPMAIBHOMY PacHpeacsICHUIO.
OnepupoBaTh NOHATUSAMU: (YHKIMS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIBHOIO
pacnpeneneHus, QyHKIMs IIOTHOCTH BEPOSTHOCTH HOPMAJIBHOIO paclpeeieHus,
(yHKIMS IUIOTHOCTH M CBOWCTBa HOPMAJIBHOIO pacCIpelesICHUs;0NpenesaTh
KOA(pULIMEHT TMHEITHON KOPPENIH, BEIOOPOUHBIN KO (PUIIUEHT KOPPEIALIHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 DeMeHTHI Teopuu TpadoB 3
9 CrnyyaiiHble OTBITHI, CIIydailHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHI
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClO’KEeHNE U YMHOKEHHUE 5
BEPOSITHOCTEHN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1
Cepuu nocienoBaTeNIbHBIX UCIIBITAHUI.
5 Ucnprtanus beprymu. CiydaifHbIi BBIOOD 5
13 KOHEYHOW COBOKYITHOCTH
6 CrnyuaiiHble BEJIMYMHBI U pacpeesICHUs 14 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 2 0




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKoH OOJIBIITUX YUCETT 5
DneMeHTbl MaTeMaTUYeCKOM CTaTUCTUKU 6
HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI
3 (pacmipeniesieHns ), TOKa3aTeIbHOE 4
HOPMaJIbHOE pacrpe/iesieHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YallHBIMU BEJIMUUHAMU
O060011eHre 1 cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

I'pad, cBsa3HbII rpad, npeacTaBiIeHUe
3a/1a4u ¢ TOMOIIBIO Tpada

Crenensb (BaJleHTHOCTD) BepiIuHbL. [1yTh
B rpade. llenu u uKIbI

I'padbr Ha mnockocTu. [epeso
CIIy4aiHOTO AKCIIEPUMEHTA

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U
CITy4JaiiHbIe COOBITHS. DJIeMEHTapHBIC
COOBITHS (MCXO/IBI)

BeposTHOCTB city4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

BeposTHOCTD CIydaitHOro cOOBITHSL.
BeposTtHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMH

[lepeceuenue, 00beTMHEHNE MHOXKECTB
Y COOBITHIA, TPOTHUBOTIOIOKHBIE
coObITHsi. DopMyra COKEHUS
BEPOSITHOCTEN




VYcioBHas BEPOSITHOCTh. Y MHOYKEHHE

8 BeposTHOCTEH. DopMyna ycIoBHOU
BEPOSATHOCTH
YcnoBHast BEpOSATHOCTh. Y MHOKEHUE

9 BeposTHOCTEH. DopMmyra yCIOBHON
BEPOSATHOCTH

10 dopmyria MOTHOW BEPOSITHOCTH

11 ®opmyina baneca. HezaBucumele
COOBITUSA

12 KomOnHaTOpHOE MPaBMIIO YMHOKEHUSI.
[lepecranoBku U (hakTopuan

13 Yucno couerannii. TpeyroJbHHUK
[Tackansa

14 ®dopmymna 6mnoma HeroToHa
Kontponbras padota Nel: "I'padswr,

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpHUKa"
bunapHbIii cirydaliHbIN OTIBIT
(ucmblTaHKe), ycexX U Heynava.

16 HesaBucumsie ucneitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUI JI0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCHUMBIX UCTIBITAHUH J10
NIEPBOTo ycrexa

18 Cepust HE3aBUCUMBIX HCTIBITAHUH
bepnymm

19 Crydaiinelii BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
HCIIOJIb30BAHHUEM JJICKTPOHHBIX Ta6JII/III

21

Cnyugaitnas BenuuuHa. Pacnipenenenue
BeposiTHOCTEN. [lnarpamma
pacupeneneHus

22

Onepanuu Haj cay4aiHbIMU
BennuuHaMH. [Ipumepsl pacnpeneneHui.
bunapnas ciydaiiHas Beau4rHa

23

['eomeTpuueckoe pacnpeneneHue.
bunoMuanbHOE pacnpeneneHne

24

MareMatnueckoe 0)XKUAAHNE CITydalHON
BenmnurHbl. COBMECTHOE paclpe/Ie/ICHHE
JBYX CIIy4allHbIX BEJIMYNH

25

He3aBucumpblie ciiydailHble BETUYHHBI.
CBOJICTBa MAaTEMATHUYECKOTO OKUIaHUSI.
MareMatnueckoe OxXugaHue OMHAPHOM
CIIy4aiHOM BEJIMYHUHbI

26

MatemaTtuueckoe OKuJaHue
reOMETPUYECKOT0 U OMHOMHAIILHOTO
pacrnpeneneHuit

27

[[chepcnﬂ U CTAaHAAPTHOC OTKIIOHCHUC

28

Jucnepcust OMHapHOU ciiydaiiHOMN
BesnunHbl. CBOMCTBA JUCTIEPCUU

29

MareMaTH4eCcKoe OKUIaHHE
MPOU3BCACHUA U NUCIICPCUA CYMMBI
HC3aBHUCUMBIX CHy‘IﬁﬁHBIX BCINYNH

30

Jucniepcusi OMHOMHATIBHOTO
pacnipenenenus. [Ipaktuueckas padota ¢




HCIIOJIb30BAHUEM 3JICKTPOHHBIX TAOJIHUI]
Jlucriepcust ¥ CTaHAaPTHOE OTKIIOHCHUE

31 TE€OMETPUIECKOTO PACTIPE/ICIICHUSI. . 1
[IpakTuyeckas pabora c
HCIIOJIb30BAHNUEM JICKTPOHHBIX TaOJIHUIL

32 O0o01IeHre U CHCTeMAaTH3alns 3HaHU N 1
Kontponsnas padota Ne2: "McneiTanus

33 Beprymmu. CryqaiiHbie BETHYUHBI U 1
pacnpeneneHus"

34 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuectBo
JacoB

Jara usyyenus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Hepasencrso YeOniesa.
Teopema YeobbiueBa. Teopema
bepnymnu. 3akoH GOIBITIIX
qucen

04.09.2025

Hepasencto YeOniesa.
Teopema YebbimeBa. Teopema
bepnymnu. 3akoH 6OIBITIIX
qucen

11.09.2025

Hepaencto UebnIena.
Teopema Ueobrimena. Teopema
bepnymu. 3akoH 6OIBIIMX
qucel

18.09.2025

Br16opounsIit MeTOT
HUCCIIEI0BAaHUI

25.09.2025

[IpakTuyeckas padora ¢
HCII0JIb30BAHUEM AJICKTPOHHBIX
Ta0IuIL

02.10.2025

I'enepanbHast COBOKYIHOCTb U
cilyyaifHasi BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakTepucTukamu. O1eHka
CPEIIHETO U TUCTIEPCUH

09.10.2025




TrE€HEPAIIbHONW COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX
XapaKTEPUCTUK

I'enepanbHast COBOKYIIHOCTb U
cilydaifHasi BIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakrepuctukamu. O1eHka
CPEIHEro U IUCIEPCUn
TE€HEPAIBHONW COBOKYITHOCTH C
MTOMOIIBIO0 BEIOOPOYHBIX
XapaKTEePUCTHK

16.10.2025

OueHnBaHue BEPOSTHOCTEN
COOBITHH TIO BEIOOPKE

23.10.2025

Craructuueckas runoTesa.
[IpoBepka NpoCTEUIIUX TUIIOTES C
MTOMOIIBIO CBOMCTB U3yYEHHBIX
pacrnpeneneHui

06.11.2025

10

CraTucTtuueckas runoresa.
[IpoBepka npoCcTEUIIUX TUIIOTES C
MTOMOIIBIO0 CBOMCTB H3yYEHHBIX
pacrnpeneneHuit

13.11.2025

11

[IpakTuyeckas padora ¢
WCIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0IuIL

20.11.2025

12

IIpuMepsl HEPEPBIBHBIX
CIIy4aiHbIX BeIUYuH. OyHKIMA
IIJIOTHOCTH BEPOSATHOCTH

27.11.2025

13

PaBHOMEpHOE pacnpeneneHue.
IIpuMepsl 3a1a4, IPUBOIAILIMX K

04.12.2025




II0KA3aTEIbHOMY U K
HOPMaJIbHOMY PACIPEIECICHUAM

14

@yHKIUSA INIOTHOCTH
BEPOSATHOCTH MOKA3aTEIBbHOTO
pacnpeneneHus

11.12.2025

15

@yHKIUSA INIOTHOCTH
BEPOSATHOCTH HOPMAIILHOTO
pacnpeneneHus

18.12.2025

16

TlocnenoBaTeabHOCTE
OJIMHOYHBIX HE3aBUCUMBIX
coObrTuil. [Ipumep 3amaun,
MPUBOJISIIEN K paCpPEICTICHUIO
ITyaccona

25.12.2025

17

[IpakTrueckas padoTa ¢
WCTIOJIb30BAHNUEM 3JICKTPOHHBIX
TaOJINILL

15.01.2026

18

KoBapuanus aByx ciny4ailHbIx
BenmuuuH. KosddunmeHt
KOppesIuu

22.01.2026

19

CoBMecTHBIE HAOIIOICHUS ABYX
BEIIMYUH

29.01.2026

20

Bri6opounsiit koapdurmeHt
KOppemsaIuu

05.02.2026

21

Paznuune Mex 1y TMHENHON
CBSA3BIO U IPUYUHHO-
CJIEICTBEHHOM CBSA3bIO

12.02.2026

22

JInneiiHas perpeccus

19.02.2026

23

[IpakTuyeckas pabora c

26.02.2026




HCIIOJIb30BAHUEM AJICKTPOHHBIX
TaOIUIL

24

[IpencraBnenue JaHHBIX C
MOMOIIIBIO TAOJIHII U IUATPaMM,
omMcaTeNbHast CTAaTUCTUKA

05.03.2026

25

OMBITEI ¢ PABHOBO3MOXHBIMHU
AJIeMEHTAPHBIMH COOBITUSIMHU

12.03.2026

26

Brrunciienue BepoaTHOCTER
COOBITHI ¢ TPUMEHEHUEM

hopmy

19.03.2026

27

Brrunciienue BepoaTHOCTER
COOBITHI ¢ TPUMEHEHUEM
rpauIeCcCKuX METOJIOB:
KOOpJUHATHAs MpsiMasi, IEPEBO,
JarpaMmma Jidiepa

02.04.2026

28

Cny4aliHble BEJIMYUHBI U
pacnpeseneHus

09.04.2026

29

Matematuueckoe OKuJaHue
CIIy4aiHOM BEJIMYUHbI

16.04.2026

30

MaremaTHueckoe 0XxuJaHue
CIIy4ailHO# BEJIUYHHbI

23.04.2026

31

KonTpoabHasi padora:
"BeposTHOCTD U cTaTUCTHKA"

30.04.2026

32

Brruncnenue BeposiTHOCTEH
COOBITHIA ¢ IPUMEHEHUEM
(dbopmyn u TpadUIECKIX METOIOB

07.05.2026

33

Brruncnenue BeposiTHOCTEN
COOBITHH ¢ IPUMEHEHUEM

14.05.2026




dbopmyn u TpadUIECKIX METOIOB

CrnyuaiiHble BEJIMYUHBI U

34 PACTPEACTEHHA. 1 21.05.2026
Maremarudeckoe OXKHUJaHNUE
CIIy4aliHOM BEJIMYHHBI
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KITIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BeposTHOCTEH U CTATUCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.2 OnepupoBaTb  NOHATUSIMU:  CpeOHEE  apU(PMETUUYECKOE,  MEJAuaHa,
' HauOoJbIlIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIy4alHBIM SKCIIEPUMEHT (ONBIT) U Clly4dailHoe
coObITHE, 3JEMEHTapHOE COObITHE (DIEMEHTApHBIM HCXOM) CIy4alHOTOo
6.3 OTbITa; HAXOJUTh BEPOATHOCTHM B ONbITAX C PABHOBO3MOKHBIMHU
CIIydallHbIMHU COOBITHSMHU, HAXOJAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CITy4alHBIX SKCIIEPUMEHTAX
Haxomute u ¢dopmynupoBath COOBITHS: TepecedeHue U OObEeIUHECHUE
6.4 JAHHBIX COOBITHUM, COOBITHE, MPOTHUBOIIOJIOKHOE JAaHHOMY COOBITHIO;
' MOJIb30BaThCS IUarpaMMaMu Jijepa u GOpMyIION CIIOKEHHUST BEPOSTHOCTEH
MIpH pElIeHUHU 3a]1a4
OnepupoBaTh MOHIATHIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJWUThb BEPOSTHOCTU C IMOMOUIBIO MMpaBWJIa YMHOXEHHUS, C TOMOIIbIO
JiepeBa CIIy4aifHOTro OTbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATUSMU: HCHBITAHHE, HE3aBHCHUMBIC HCIIBITAHUS, CEPHs
6.7 UCIIBITAaHUH, yCTieX U HeyAauya; HaXOJAUThb BEPOSITHOCTH COOBITHI B cepuu
' HE3aBUCHUMBIX HCIBITAHUNA 10 TEpPBOrO YycleXa, HaXOAWTh BEPOSTHOCTU
coOBITHII B cepuH UCTIBITaHUN bepHynu
6.8 OnepupoBaTh MOHATUSAMHU:  CiIydyailHas  BENUYMHA, paclpe/eieHHe
' BEPOSITHOCTEMH, AMarpaMma pacripeaencHus
11 KJIACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJbTara
5 Teopus BeposATHOCTEN U CTaTUCTUKA
51 CpaBHMBaTh  BEpPOATHOCTM  3HAYEHWH  CIy4allHOM  BEIWYMHBINO
' pacnpeesIeHUIO WIK C TOMOLIBIO UarpaMM
5.2 OnepupoBaTb NOHATHEM MAaTEMaTUYECKOTO  OXKMJIAHUS, IPUBOJIUTH




IIPUMEPBI TOTO, KaK MPUMEHSETCd MaTEMAaTUYECKOE OKMJAHUE CIIydalHOMN
BEJIMYMHBI, HAaXOIUThb MAaTeMaTU4YECKOE OXUAAHME 10  JAHHOMY

pacnpeeeHuIo
5.3 Nmets npencraBieHre 0 3aKOHE OOJIBIINX YHCETT
5.4 HNmets npencraBiieHre 0 HOPMaJIbHOM PaCIpeeIICHHN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenune qaHHBIX ¢ TOMOIIBIO Tabmuil U Auarpamm. CpenHee apupMeTHUYECKOE,
MeraHa, HanOoJIbIlIee ¥ HauMEHbIIee 3HAYCHHS, pa3Max, JUCIIEPCUS U CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

6.2

CrnyyaitHble 3KCTIEpUMEHTHI (OTBITHI) U CIy4aiiHbIE COOBITUS. DJIE€MEHTapHbIE COOBITUS
(ucxonwr). BeposiTHOCTH CitydaifHOTO COOBITHS. BAM30CTh YacCTOTHIM BEPOSTHOCTH
coObiTuil. CitydaiiHble OMBITBI C PAaBHOBO3MOXKHBIMHU 3JEMEHTAPHBIMU COOBITHUSIMHU.
BepositHOCTH COOBITHH B ONBITAXC PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Oneparun  Hajg COOBITHSIMHU: TIEpECEUYCHHE, OOBEIUHEHHE, MPOTHUBOTIOIOKHBIC
coObITus. uarpammsl Diinepa. dopmya ciaokeHus: BEpOATHOCTEH

6.4

YcnoBHass  BEpOSITHOCTh.  YMHOXEHHE  BEpOATHOCTEH. JlepeBo  ciaydailHOTO
skcriepuMenTa. dopmyrna nmosHO#M BeposiTHOCTH. HezaBucrumMbie cOOBITHS

6.5

KombOunaropnoe mnpaBuno ymHoxeHus. IlepectaHoBkum wu ¢akropuan. Yucio
couerannii. Tpeyronpauk [lackamsa. ®opmyna bunoma HeroToHa

6.6

bunapuplii ciayuyaliHblii OmbIT (MCHBITAaHHWE), ycleX W Heyaada. HeszaBucumble
ucneiTanud. Cepus HE3aBHCUMBIX UCHBbITaHUM 10 mepBoro ycrmexa. Cepus
HE3aBUCHUMBIX UCIIbITaHul bepHyin

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrnpenesieHusl.
[Ipumeps! pacnipenienieHnii, B TOM 4HCIie TeOMETpUIecKoen OMHOMUATILHOE

11 KIJACC

Kox

IIpoBepsieMbIi 3JI€MEHT COAECPKAHUS

Teopus BEpOATHOCTEHN U CTATHCTHKA

5.1

UucnoBele XapaKTEPUCTUKU CIY4YalHBIX BEJIMYMH: MAaTE€MaTH4YECKOE OKHMJAHUE,
JUCIIEpCUsl U CTaHJAPTHOE OTKJIOHEHHWE. [IpuMmepbl mpuMeHEeHus MaTeMaTUu4ecKoro
OKHJaHMs, B TOM 4YHCIE B 3aJa4yax M3 NOBCEAHEBHOM >XM3HU. MareMarmdeckoe
OXKUJlaHue OMHApHOM cilyyailHOH BenMYMHBI. MaTeMaTHUecKoe OXHJIAHHE CYMMBI
CIIydaliHbIX BEJIMYMH. MaTeMaTnyeckoe 0XKUJAaHuE U JUCIEPCUsl TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacnpeaeaeHui

5.2

3akoH OOJNBIIMX YHCENT M €ro poiib B Hayke, mpupojae U olmiecTBe. BriOOpouHBIif
METO]] UCCJIEOBAHUN

5.3

IIpuMepsl  HempepbIBHBIX — CIIy4alHbIX  BeauuuH. [IoHATHME O  IUIOTHOCTH




pacnpeneneHus. 3agauu, NPUBOAALIME K HOpMaJIbHOMY pacripeeneHuto. [lonsatue o
HOPMaJIbHOM paclpeaeaeHun




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Bnagenue MeromaMu J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3a/ay;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TEOopeMa, CIIEJICTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHITh MX; YMEHHE (POPMYIHPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHUH;
MIPOBOJUTH JOKa3aTeJIbHbIE PACCYKICHUS MPH PELIEHUH 3a/1a4, OLIEHUBATh
1 JIOTHYECKYI0  TMPaBWIBHOCTh  PACCY)KJIEHUH; YyMEHHE  OINepHUpOBaTh
MOHATUSMH: MHOKECTBO, MOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  ajis
OTIMCAHUS pPeaNbHBIX MPOIECCOB U SIBJICHUN W MpPU PEIIeHUH 3a7ad, B TOM
YHCclie U3 JIPYruX y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMU:
rpad, cBs3HBIM rpad, nepeBo, HUKI, rpad Ha IUIOCKOCTH; YMEHUE 3a]aBaTh
U OMHCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue OnepupoBaTh IOHATHAMH: HATYpPAJIbHOC YHCJIO, LEJI0C YUCIIO,
CTCIICHDb C LICJIBIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOfI CTCIICHHU, CTCIICHD C
palliOHAJIbHBIM IIOKA3aTcjiIeM, CTCIICHbL C HeﬁCTBHTGHBHBIM II0Ka3aTcCJlICM,
norapn(bM qucia, CHHYC, KOCHUHYC U TaHI'CHC HIPOU3BOJIBHOI'O 4YHCJIA,
OCTaTOK II0 MOAYJII0, PAlUMOHAJIIBHOC YHUCIIO, HPpAlMOHAJIBHOC YHCIIO,
MHOXECTBa HATYPAJIbHBIX, MNCJIbIX, PANUOHAIBHBIX, JIEMCTBUTEIIHLHBIX
2 YUCCII; YMCHHEC UCIIOJIb30BATh MMPU3HAKU ACIIMMOCTH, HalMEHBIINN 06H.IHﬁ
JACIUTCIIb W HAMMCHBIICC 06Luee KpaTHOC, aJIrOPUTM EBknupga npu
peIICHNU 3aaav; 3HAKOMCTBO C pa3JIMYHbIMU MO3UIUOHHBIMU CHUCTCMaMHU
CUUCJICHUA; YMCHUC BBIINIOJIHATH BHIYUCIICHUC 3HaYCHUU U Hp606pa30BaHI/I}I
BLIpa)KCHI/Iﬁ CO CTCIICHAMU U JIOI‘apI/I(I)MaMI/I, Hp606pa3OBaHI/IH ,Z[pO6HO-
palluOHAJIbHBIX BBIpa)KeHHfI; YMCHUC ONICpUPOBATH TIOHATHUAMMU

oCJICA0OBATCIIbHOCTD, apI/I(bMeTI/ILIeCKaSI nporpeccust, rcoMETpUUCCKaa




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Huclia, (GopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
MIPUBOJIUTH MIPUMEPHI HCIOIb30BaHUSI KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
MOHATHSAMM:  MaTpuua 2X2  wu  3x3,  onpenenurenb  MaTpUILBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: palMOHAJbHbIE, HpPpPALMOHAIbHBIE,
MoKa3aTejabHble, CTENEHHBbIE, JOTrapupMUUYecKre, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIIEpUPOBATH
MOHATHSIMH: TOXIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUI, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniatb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBbl C IOMOUIBIO DPA3NIUYHBIX MPUEMOB; peIlIaTh
ypaBHEHHUS, HEpPaBEHCTBA M CHUCTEMBl C [apamMeTpoM; NPUMEHATH
ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI Ul DPEUICHUS MaTeMaTHUYECKUX

3a/laq U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblllee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HeNpepbIBHAs (YHKIIHS, aCUMOTOTHI rpaduka
GbyHKIMY, TiepBasg W BTOpas MPOW3BOJHAS (YHKIUH, T€OMETPUUYECKUI U
(u3nuecKuii CMBICI TPOU3BOJHOM, MepBoOOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIYUCIISITH ~ IPOM3BOJHBIE  CYMMbI, IPOMU3BEJEHUSA, YAaCTHOTO U
KOMIIO3UIIMHN (DYHKIUH, HAaXOOUTh ypaBHEHUE KacaTelbHON K Tpaduky
(GyHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIONb30BaTh MPOU3BOJIHYIO JUISI HCCIEAOBaHUA (DYHKIUH,
HaxOJUTh HauWOOJbIINE M HAUMEHBIINE 3HAYeHUs (QYHKIHHA; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHWEM ammapara MaTeMaTH4eCKOTro
aHallM3a; TPHUMEHSTh TMPOU3BOAHYIO JUISI HAXOXACHUS HAMIYUIIETO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(bu3nueckux 3a7adax; HaXOAWTh TUIOMATU U 00BEMBI PUTYp C MOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

MOMOIIEI0 MU (EepPeHIINATBLHBIX YPABHCHHIMA

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKIMiA, JMHeWHas QYHKIUS, KBaapaTHYHAs (QYHKIHS,
panmoHanpHas (GYHKOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHU, MOKa3aTelabHas U
norapupmuueckas (GyHKIUU; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHuss  TrpadukoB  (QyHKIUH,
WCTIONb30BaTh TPaQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHnn 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYIaMH 3aBHCHMOCTH MEXIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUUN Ui pelleHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemniaTh TEKCTOBBIE 3aJadyd pPa3HBIX THIOB (B TOM 4YHCIIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBWKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIyT, HAJIOTH, 33a4id U3 0OJACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJaud, HCCIIEOBaTh MOJYYEHHOE pEIIEHUE U
OIICHUBATh MPABIONOAOOHOCTh pPE3ylIbTaTOB, YMEHUE MOJEIHPOBATH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISITh BBIPAKECHHUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 3314, UCCIIEI0BATh
NOCTPOCHHBIE  MOJEJIM C  HCIHOJb30BaHHWEM  ammapara  aireOpsl,

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yiibTart

YMeHue omnepupoBaTh MOHATUAMU: CpeaHee apu]MeTHdecKoe, MeHaHa,
HauOoJiplllee U HaMMEHbILIee 3HAUYEHUs, pa3Max, AUCHEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE 4YHCIIOBOTO HAabOpa; yMEHHME H3BJEKaThb, MHTEPIPETHUPOBATH
UH(pOpMaLMIO, IPEACTAaBICHHYI0 B Ta0lIMIaxX, Ha AMarpammax, rpadukax,
OTpaXKarollyl0 CBOWCTBA PEajbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
UHQOpMALMI0O C TOMOIIbIO TabiaWll W JuarpamMM; HCCIIEAOBaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCIIE C NPUMEHEHHEM TIpadUUecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; Ipa)UuecKu UCCIEeI0BaTh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IMIOMOIIBIO AUArpaMM paCCCUBAHUS U JIMHEHHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMH: CIy4aWHBIA OIBIT U CllydalHOe

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C UCIOJIb30BaHHEM TpapUUECKUX METOAOB; NPUMEHATH
(GopMyNbl CIHOXKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyiny beprymnn, komOuHaTopHbIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUpPOBATH
NOHATUSMH:  CIIydailHas BEIUYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHJAapTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH  paclpeneieHuss ¥  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHuil; ymeHne
WCIIOJNIb30BaTh CBOWCTBA M3YYEHHBIX PACIPENEICHUN I PEUIeHUs 3a/ad;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIINX 4YHCENT B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHITHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYCTaHHIA,
YHCIO  TEpPecTaHoBOK; OwHOM  HplOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KACHUS IUIS PEHICHUs 3a1ad; OICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUMA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM YTroj, CKpeUuUMBaroluecs: IpsMble, NapaiieIbHOCTh U
HNEPIECHIUKYISIPHOCTh HPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXIy MpsSMONW U IUIOCKOCTBIO, YroJl MEXAy IJIOCKOCTSIMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HPSIMBIMU,
paccTosiHie MEXAY IUIOCKOCTSMHU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3a/a4 U3y4eHHbIe (DAKTHI U TEOPEMBbl INITAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpPa; CTPOUTh MaTeMaTHYecKue
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX MOHATUA U BEJIUYUH, pPElIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUEC 3a1a9U
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATL (GUIYpbl, 00BEM GUrYpHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0, napamienenurne], Opu3Ma, NOHpamuaa, Qurypa M MOBEPXHOCTb
BpallleHus, IWINHIP, KOHyc, map, cdepa, miomans chepsl, MI0MmaIb
MOBEPXHOCTH MHUPAaMUAbI, TNPHU3MBI, KOHyca, IWIMHApa, 00BEM KyOa,
NPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEpPTKa IMOBEPXHOCTH, CEUEHMs] KOHyca M LMIMHIPA,

nmapalyiCJIbHBIC OCH HWJIK  OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdepsl, LIWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M IMOBEPXHOCTHU
BpAILEHUsA, UX CECUYCHHUs], B TOM YHUCJIE C MIOMOLIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(opMynHpOBaTh OINpEaeNICHHs] U3y4aeMbIX (HUTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; yMEHHE MPOBOAUTH KiIaccHuKanuioo ¢GUryp Imo
pa3IUYHBIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHBIE

MOCTPOCHUS
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VYMmenne OIICpUpOBATH IIOHATUAMMU: JIBHUXKCHUC B IMPOCTPAHCTBCE,
MapaJuIeNIbHBIN TTePEeHOC, CHMMETPHUSI Ha IIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, THpeoOpa3zoBaHuEe M0A00Ms, TOAOOHBIE (UTYPBI; YMEHUE
pacrno3HaBaTh paBHble UM TOJOOHBIE (DUTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; MCIIOIh30BaTh T€OMETPHUSCKHAE OTHOIICHUS MTPH
peiCcHUHU 3aJa4; HaxXOAWUTb TI'COMCTPHYCCKHUEC BCIMYMHBI ()IJ'II/IHa, yroiu,
IJI01aTb, 00BEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YIeOHBIX MPEAMETOB U
W3 pEaJbHOM JKU3HHM, YMEHHE BBIYHMCISATH TI'E€OMETPUYECKHE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIE (OPMYyNIbl M METOJbI, B TOM YHMCIIE: IUIOIAb MMOBEPXHOCTU
nUpaMupbl, MPU3MbI, KOHYCa, LWIMHApA, IUIOMIaas cdepbl; 00bEM KyOa,
OPSAMOYTOJbHOIO MapajuleNienunesia, MOUpaMUbl, MPU3MBblL, UIHHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAd CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha YHCJIO, PaA3JIOKCHHC BCKTOpa IIO 6331/1(3}/,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTO

U PEIICHUA TCOMECTPUYCCKUX 3a/1a4 U 3aJia4 JPpYTIux y‘IC6HLIX MpeaAMETOB

13

YMmenue BLI6I/IpaTL MOAXOOAIINH METO IS peuieHus 3aaa4u; NIOHUMAaHUC
S3HAYMMOCTHU MATEMATUKHU B HU3YYCHUU TPUPOAHBIX U O6H_ICCTBCHHI>IX
ImpoueccoB u HBHCHHﬁ; YMCHHUE pacClio3HaBaTh TIIPOSABIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHHUC IMMPUBOJAUTL ITPUMCPBI MAaTCMATUUCCKUX

OTKPBITUM POCCUICKON U MUPOBOM MaTeMaTU4ECKON HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbubie u nenbie yncia. [Ipu3Haku JeTMMOCTH LENbIX YUCel
12 Pammonaneupie  umucima. OOBIKHOBEHHBIE € JCCSATHYHBIC JIpOOU, TMPOICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMU HATypaJIbHOW CTETICHN
14 Crenens ¢ 1enbpIM nokaszarenaeMm. CTeneHb ¢ pallMOHaIbHBIM Moka3aTtesneM. CBoHcTBa
' CTETIeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJIbHBIC JOTaPHUPMBbI
JelictButenbHple  4Hucia. Apudmerndeckue omepanuu ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIE BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BIUMCICHUN
1.8 [IpeoOpazoBaHue BhIpaKEHUN
1.9 KommnekcHsie yncna
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHs
2.4 [TokazarenbHbie U orapudMUIecKre ypaBHEHUS
2.5 Lenblie u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppannonansHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPUIIbI
3 OyHKIMH U TpadUKU




Oynkius, cnocoObl 3amanus ¢yHkiuuu. I'padux ¢ynkumu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHUss W MHOXKECTBO 3HadeHWd ¢yHkiuuu. Hymun ¢yHkuum.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIUH. HanGomnpimee W HanMEHbIIEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 CrenenHasi (yHKIUS C HATypajJbHBIM M IEJbIM IoKa3aTesneM. EE cBolicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if creneHu
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnemoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Hauana MmaTemMaTn4eckoro aHaiamsa
4.1 [IpousBomnas pynkuun. [Ipon3BoaHbIC 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre MNPOW3BOTHOW K HCCIEAOBaHWIO (QYHKIIMA HAa MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoskeHne HanOoJIbIIero U HaAaMMEHBIIETO 3HAYCHHUs! (YHKITUU Ha
OTpe3Ke
4.3 [TepBooGpa3nas. Unurerpan
5 MHoecTBa U JIOTUKA
5.1 MHoO€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEPXHOCTH BpALLICHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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