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IToacHuUTEABHAA 3aIIMCKA

Vuaebubiii Kypc «BeposATHOCTD U CTATHCTHKAa» 0A30BOrO YPOBHSA ABAACTCHA IIPOAOAIKECHUIEM H
PasBUTHEM OAHOMMEHHOIO y4eOHOIOo Kypca ©0a30BOro ypOBHA OCHOBHOH IIKOABL Kypc
IIpeAHA3HAYEH AASl (POPMUPOBAHUSA Y OOYUAFOIINXCA CTATHCTHYECKOM KYABTYPEI H ITIOHUMAHUA POAT
TEOPHH BEPOATHOCTEH KAK MATEMATHYECKOTO HHCTPYMEHTA AAfl HM3YYICHUA CAYYAHHBIX COOBITHH,
BEeAMYHH M I1porieccos. [Ipn msydennn xypca oOOramaroTca IPEACTABACHHA YUAIIHXCA O METOAAX
HCCAGAOBAHHUA H3MEHYMBOIO MHpPA, PAa3BUBACTCA IIOHUMAHHE 3HAYUMOCTH W OOIIHOCTH
MAaTEMATHYECKUX METOAOB IIO3HAHHUA KaK HEOTBEMAEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-
HAYYHOIO MHPOBO33PEHHIA.

CoaeprkaHue Kypca HAIIPABACHO Ha 3aKPEITACHHE 3HAHUIA, ITOAYIEHHBIX P H3YYEeHHH Kypca
OCHOBHOM IIIKOABI M Ha Pa3BHTHE IIPEACTABACHUN O CAYYANHBIX BEAMYNHAX U B3AHMOCBA3AX MEKAY
HHMHM HA BA’KHbBIX HPI/IMCPQX, CIOKCTBI KOTOprX HO‘ICPHHYTI)I 3 Opr'}KaI'OLHCFO MHpa.

B coorBerctBHmM ¢ yKazaHHBIME IIEAAMH B CIPYKIype ydeOHOro kypca «BeposrHocts
CTATHCTHKA» CPEAHEH INKOABL Ha 0a30BOM YPOBHE BBIACGACHBI ~CACAYFOIIHE OCHOBHBIC
coaepixaTeAbHble AUHAN: «CAydaiiHBIe COOBITHA M BEPOATHOCTHY, «CAyJaliHbIe BEAUYHHB U 3aKOH
OOABIIIHX YHCEAN.

Baknyro wacte Kypca 3aHHMAaeT H3yYEHHE TEOMETPUYECKOrO M OHHOMHAABHOIO
PACIIPEACACHHI B 3HAKOMCTBO C HX HEIIPEPHIBHBIMI AHAAOTAMHU — IIOKA3aTEABHBIM H HOPMAABHBIM
PaCIIPEACACHUAM.

Coaepxanme Ampmn  «CAydaifiHble COOBITHS M BEPOATHOCTH» CAYAKHT OCHOBOH AAfA
dpopMHUPOBAHIA IPEACTABACHHH O PACIIPEACACHHH BEPOATHOCTEH MEKAY 3HAYCHUAMU CAYIARHBIX
BEAUYHH, 4 TAK/KE 3Ta AHHHAA HEOOXOAMMa Kak 0a3a AASl M3y9YEHHA 3aKOHA OOABIIUX YHCEA —
pyHAAMEHTAABHOIO 3aKOHA, ACHCTBYFOIIIEIO B IIPUPOAE U OOIIECTBE U MMEIOIIEIO MATEMATHIECKYEO
dopmarmsanmro. CaM 3aKOH OOABIIHX YHCEA IIPEAAATACTCA B O3HAKOMHTEABHOH dopme ¢
MHHHMAABHBIM HCIIOAB30BAHHEM MaTEMATHIECKOTO (DOPMAAH3MA.

Tembl, CBA3AHHBIE C HEIPEPHIBHBIMU CAVYANHBIMA BEAHYNHAMU, AKIICHTHPYFOT BHIMAHHC
IITKOABHHMKOB HAa OITMCAHUWU 1 I/I3Y°ICHI/H/I CAY‘Ia;IHbIX ABACHUH C IIOMOIIIBIO HCHpCprBHbIX q)yHKL[I/IfI
OcCHOBHOE BHHMAaHUE YACAACTCA ITOKA3ATEABHOMY M HOPMAABHOMY PAaCIIPEACACHHAM, IIPH TOM
IIPEATIOAATAETCH O3HAKOMHTEABHOE U3yIEHHIE MATEPHAAa O3 AOKA3aTEABCTB IIPUMEHACMEIX (DAKTOB.

Mecro kypca B yueOHOM nAaHe
Ha nsygenne xypca «BepostHOCTh M CcTaTHCTHKA» Ha 0A30BOM ypOBHE OTBOAHMTCA 1 49ac B

HEACEAIO B TEUYCHHE KAKAOI'O I'OAA O6y‘ICHI/IH, Bcero 68 y‘IC6HbIX 9aCOB.

CoaeprxaHne yaeGHOro Kypca
10 KAACC

[IpeacTaBACHHEE AQHHBIX C IOMOINBIO TaOAmMIT m Amarpamm. Cpeanee apudmerHdecKoe,
MEAMAHa, HAMOOABIIIEE M HAMMEHBIIIEE 3HAYCHUSA, Pa3Max, AUCIIEPCHUA U CTAHAAPTHOE OTKAOHEHHE
YHCAOBBIX HAOOPOB.

CAygaliHple 9KCIIEPHMEHTHI (OIIBITBL) M CAYYalHbBIE COOBITHA. DAEMEHTAPHBIE COOBITHA
(ncxoarr). BeposTHOCTD CAy4afiHOTO COOBITHA. DBAH3OCTE YaCTOTBI M BEPOATHOCTH COOBITHI.
CAy9aliHBIe OIBITBI C PABHOBO3MOKHBIMH 3AEMEHTAPHBIMU COOBITHAME. BepoATHOCTH COOBITHH B
OIIBITAX C PABHOBO3MOKHBIMU 9ACMEHTAPHBIMHI COOBITUAMU.

Omneparun HaA COOBITHAMM: IIEpECEUYEHHE, OOBEAMHEHHE, IIPOTHBOIIOAOMKHBIEC COOBITHA.

Amnarpammer Diirepa. Popmyaa CAOKEHUA BEPOATHOCTEH.



VcaoBHAS BEPOATHOCTB. YMHOKEHHE BEPOATHOCTEH. AEpPeBO CAYIaHOIO 9KCIIEPHMEHTA.
dopmyaa moaHoI BepoaTrHocTH. HezaBucumele coObITHA.

Kombunaroproe mpasuro ymHOKeHuA. [lepectranoBku n dakropmas. UncAo codeTaHHi.
Tpeyroapauk [lackaas. Popmyaa 6mroma Herorona.

bunapueii cAygaliHbIN OIBIT (MCHBITAHME), yCIIEX M HeyAada. HesaBmcmmele wmcrbrraHps.
Cepus HE3aBHCHMBIX HCHBITAHUIT AO ITepBoro ycrexa. Ceprs He3aBUCHMBIX HCHBITAHUI bepHyAAmn.

Cayuaiinas BeanunHa. Pacupeaeaerue BepoaTHocTeil. Auarpamma pacripeaeserus. [Ipumvepst
PACIIPEACACHHH, B TOM YHCAE, TEOMETPUYECKOE M OMHOMUAABHOE.

11 KAACC

YncAoBBIE XapaKTEPUCTUKA CAYYANHBIX BEAHYHH: MATEMATHIECKOE OKHUAAHHE, AUCIIEPCHSA 1
cTaHAapTHOE OTKAOHeHHE. [IprMepsl IpUMeHEHNA MATEMATHYECKOTO OXKHAAHHA, B TOM HYHCAE B
32A29axX M3 ITOBCEAHEBHOI kM3HH. MaremaTHdeckoe OKMAAHHE OMHAPHOM CAYYANHON BEAHYNHBL
MaremaTrdeckoe OKHAAHIE CYMMBI CAYYAHHBIX BEAUMYHH. MaTeMaTHIecKoe OKIAQHUE U AUCIIEPCHSA
reOMETPHUIECKOTO U OMHOMHAABHOTO PACIPEACACHHI.

3aKOH OOABINNX YHCEA H €rO POAb B HAyKE, IPUPOAC K OOIecTBe. BRIOOPOYHBIN METOA
HCCAEAOBAHUM.

[Ipumepsl HEMPEPBIBHBIX CAYIAHHBIX BeAWYHH. [loHATHE O IAOTHOCTH pacIpeACACHHA.
3aAaun, IIPUBOAAIIIIE K HOPMAABHOMY pacupeAcAcHuro. [TonATHe 0 HOPMAABHOM PACIIPEACACHUN.

ITaanupyemMble pe3yAbTATHI
AV4HOCTHBIE Pe3yABTATHI

AMYIHOCTHBIE PE3yABTATBI OCBOCHHA IIPOTPAMMBI y4eOHOro mpeamera «MaremaTrkay
XaPAKTEPHUIYIOTCH:

I'pasxaanckoe BocnuTaHUe:

cpOPMHPOBAHHOCTBIO  TPAKAAHCKOH  IIO3UIHUH  OOYYAFOIIErocs KK  aKTUBHOIO — H
OTBETCTBEHHOIO YAEGHA POCCHICKOIO OOIINECTBA, IPEACTABACHHEM O MAaTEMATHYECKHX OCHOBAX
PYHKIIMOHUPOBAHUA PA3AUIHBIX CTPYKTYP, ABACHUIL, IIPOIIEAYP IPAKAAHCKOIO OOIECTBA (BBIOOPHI,
OIIPOCHL U IIP.), YMEHHUEM B3aHMOAEHCTBOBATD C COIMAABHBIMU MHCTHTYTAMU B COOTBETCTBUU C UX
PYHKIHAME 1 Ha3HAYCHHEM.

ITarpnoTnyeckoe BOCIIUTAHHE:

cpOPMHPOBAHHOCTBIO POCCUICKON I'PAKAAHCKOM MACHTHYHOCTH, YBAKEHUA K IIPOIIAOMY H
HACTOSAIIEMY POCCHICKOH MaTEMATHKH, IIEHHOCTHBIM OTHOIIICHHEM K AOCTHKCHHAM POCCHHCKUX
MAaTEMATUKOB M POCCHICKOH MATEMATUYECKOM IITKOABI, K HCIOAB30BAHUIO 3THUX AOCTHKCHHH B
APYIHX HAYKaX, TEXHOAOTHAX, C(hepax SKOHOMHUKH.

AyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMA:

OCO3HAHUEM  AYXOBHBIX  IIEHHOCTEH  POCCHICKOIO  HapOA2;  CPOPMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUsA, 3THYECKOTO ITOBEACHUS, CBA3AHHOIO C HPAKTHYECKUM ITPUMEHEHHUEM
AOCTIKEHHII HAYKH H ACATEABHOCTBIO YY€HOIO; OCO3HAHHEM AHYHOIO BKA2AAd B IIOCTPOCHHE
YCTOWYHNBOTO OYAYILIETO.

DcreTnueckoe BOCIIUTAHUE:

3CTETUYECKUM OTHOITICHHEM K MHUPY, BKAIOYAA 3CTETUKY MATEMATHYECKAX 3aKOHOMEPHOCTEN,
OODBEKTOB, 3aAad, PEINEHHUI, PACCYKACHUI; BOCIIPUUMYUBOCTBIO K MATEMATHYECKHM aCIEKTaM
PA3AMYHBIX BHAOB HCKYCCTBA.

®Pu3uyecKoe BOCIIUTAHUE:

cpOPMHPOBAHHOCTBIO YMEHHA IIPUMEHATh MATEMATHIECKUE 3HAHNA B HHTEPECAX 3A0POBOTO U
©e30I1acHOro 00pasa KU3HU, OTBETCTBEHHOIO OTHOIIIEHUA K CBOEMY 3AOPOBBIO (3AOPOBOE ITHUTAHHE,
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cOAAAHCHPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PEryAdpHad (DU3MYECKad AKTHBHOCTD); (DU3MIECKOTO
COBEPIIIECHCTBOBAHMUA, IIPU 3aHATHAX CIIOPTHBHO-O3A0POBUTEABHOH ACATEABHOCTBIO.

TpyAoBoe BocrTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOAIOOHS; HHTEPECOM K PA3AHYHBIM chepam
PO EeCCHOHAABHON ACATEABHOCTH, CBA3AHHBIM C MATEMATHKOH M €€ IPHAOKEHUAMH, YMEHHEM
COBEpIIATh OCO3HAHHBINA BEIOOP OYAyIIEH PO ecCHn B PeaAn3OBBIBATH COOCTBEHHBIE KU3HEHHBIC
ITAAHBI; TOTOBHOCTBIO I CIIOCOOHOCTBIO K MATEMATHYECKOMY OOPAa3OBAHMIO M CAMOOOPA30BAHUIO HA
IPOTAKEHUH BCEH KU3HM; TOTOBHOCTBIO K AKTUBHOMY YYACTHIO B PEIICHHH IIPAKTUYECKUX 32Aa9
MaTEMATHYIECKOIN HAIIPABACHHOCTH.

DKoAormueckoe BOCIIHTAHUE:

cpOPMHPOBAHHOCTBIO 9KOAOIMYECKOM KYABTYPBI, IOHHUMAHHEM BAUAHHUA COIIMAABHO-
SKOHOMHYECKUX ITPOIIECCOB Ha COCTOSHUE IIPHUPOAHOM M COIHMAABHOHM CPEABI, OCO3HAHUEM
I'AODAABHOTO XapaKTepa 3KOAOTHYECKHX ITPOOAECM; OPUEHTAITUEH HA IIPUMEHEHNE MATEMATHIECKUX
3HAHUI AAfl PEIIICHHUSA 32Aa9 B OOAACTH OKPYIKAFOIIEH CPEABI, IIAAHIPOBAHUA ITOCTYIIKOB 1 OLICHKHI
HX BO3MOKHBIX ITOCACACTBHIT AASl OKPYZKAFOITIEH CPEABL.

IlenHoCcTH HAyYHOTO MO3HAHUA:

c(hOpMUPOBAHHOCTBIO ~ MHPOBO33PEHHUSA, COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YPOBHIO
pasBUTHA HAYKH M OOINECTBEHHON MPAKTUKH, OHNMAHHEM MATEMATHYCCKOH HAYKH Kak Ceper
YEAOBEYECKOH ACATEABHOCTH, 3TAIIOB €€ PasBUTHA M 3HAYNMOCTH AAA PA3BUTHA ITHBHAN3AIIHH,
OBAAQAEHHEM f3BIKOM MATEMATHKH M MATEMATHYECKOW KYABTYPOH KaK CPEACTBOM ITO3HAHWA MHpa;
TOTOBHOCTBIO OCYIIECTBAATDH IIPOEKTHYIO U UCCACAOBATEABCKYIO ACATEABHOCTh MHAUBHAYAABHO U B
rpymIe.

MeTanpeAMeTHBIE Pe3yABTATEI
MeranpeAMeTHBIE PE3YABTATBI OCBOCHHA IIPOIPAMMBI yueOHOro mpeamera «Martemarnkay
XaPAKTEPU3YIOTCA OBAAACHHUEM YHHUBEPCAADHBIMU ITO3HABATEABHBIMH 0¢Uc/I6UAMHU, VHUBECCANbHBIMU
KOMMYHUKAIIUSHBIMU 0eUCIIEUIMU, YHUEEPCANBHBIMU Pe2)AAIMUEHBIMU 0CUCIIEUAMU.
1) Yuusepcanrsnsze mosmaBaTeAbHBIE dellcnisus, obecnewusarm Popmuposariie 6azo6urx KOZHUNMUEHBIX
npoyeccos  o0yuarmuxca  (0ceoerue  Memo00s  NOSHANUT  OKPYIHCANWez0  Mupa;  HpUMeHerue  A02UYECKUX,
UCCNE008amIeNbCKUX Onepayutl, YMerull pabomants ¢ ungpopmayuei).
basoBrble Aoruueckue ACUCTBHA:
® BHMBAATP U XaPaKTEPHU30BATh CYIIECTBEHHBIC IPHU3HAKA MAaTEMATHYECKHX OOBEKTOB,
ITOHATUH, OTHOIINEHUI MEKAY HOHATUAMU; (POPMYAHPOBATH OIPEACACHUA IIOHATHI,
YCTAaHABAMBATD CYITIECTBEHHBIN IPHU3HAK KAACCU(PHUKAIINN, OCHOBAHUA AAA OOOOIIEHU 1
CPaBHEHUSA, KPUTEPUU IIPOBOAUMOTO aHAAN32;
® BOCHPHUHHMATH, (POPMYAHPOBATH H IPEOOPA3OBHIBATH CYKACHHUS: YIBEPAUTEABHBIC U
OTPHUIIATEABHBIE, CAHHIYHBIE, YACTHBIE U OOIIHE; YCAOBHBIC;

® BEABAATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBA3H M IPOTHBOpEYNA B (PAKTAX,
AQHHBEIX, HAOAFOACHHUAX M VIBEPKACHHAX; IIPEAAAraTh KPHUTEPHH AAA  BEIABACHHSA
3aKOHOMEPHOCTEI U IPOTUBOPEYNLI;

® ACAATH BBIBOABI C HCIIOAB30BAHHMEM 3aKOHOB AOTHKH, ACAYKTUBHBIX U HHAYKTHBHBIX

YMO3aKAFOYEHHH, YMO3aKAFOUEHHUI 110 AHAAOTHH;
® IIPOBOAHTBH CAMOCTOATEABHO AOKA32ATEABCTBA MATEMATHYECKUX YTBEPHKACHHH (IIPAMBIE U OT
IIPOTUBHOIO), BHICTPAMBATD APIYMEHTAIIUIO, IPUBOAUTDL IIPUMEPHI M KOHTPIPHMEPHI;

0DOCHOBBIBATH COOCTBEHHBIE CY>KACHHUSA U BEIBOABI,



BEIOHPATH CIIOCOD pEIIeHHUA YIeOHOI 3aAadn  (CPaBHHBATH HECKOABKO BapHAHTOB
perreHus, BHIOMPATh HAHOOAEE IIOAXOAAIIUI C YIE€TOM CAMOCTOATEABHO BBIACACHHBIX

KPHUTEPHUEB).

bazosbie HCCACAOBATCABCKHC AeﬁCTBHH:

HCIIOAB30BATH BOIIPOCH! KAK HCCACAOBATEABCKII HHCTPYMEHT ITO3HAHMSA; (POPMYAUPOBATD
BOIIPOCHI, (DHKCUPYIOIINE IPOTUBOPEYHE, IIPOOAEMY, YCTAHABAUBATD NCKOMOE M AAHHOE,
opMHEPOBATH THIIOTE3Y, APIYMEHTHPOBATH CBOIO ITO3HUIIMIO, MHECHHCE;

IIPOBOANTH ~ CAMOCTOATEABHO  CIIAAHHUPOBAHHBIH OKCIICPUMEHT, HCCACAOBAHHE IIO
YCTAHOBACHHUIO ~ OCOOEHHOCTEH  MATEMATHYECKOIO OOBEKTA, ABACHHA, IIPOIECCA,
BBIABACHIIO 3aBHCUMOCTEH MEKAY OOBEKTAMH, ABACHIAMI, IIPOLIECCAMIT;

CaMOCTOATEABHO (POPMYAHPOBATH OOODITIEHHUA U BEIBOABI ITO PE3YABTATAM IIPOBEAEHHOTO
HaOAFOACHHSA, HCCACAOBAHHSA, OICHHUBATH AOCTOBEPHOCTh IIOAYYCHHBIX PE3YABTATOB,
BBIBOAOB 1 OOOOIIEHNIT;

IIPOTHO3HPOBATH BO3MOKHOE PAa3BUTHE IIPOIIECCA, A TAKAKE BHIABUIATH IIPEAIIOAOKEHHA O

€ro pa3BI/ITI/II/I B HOBBIX YCAOBUAX.

PaGora c uadopmarueri:

2)

BBIABAATH ACDUIINTH HH(POPMAITIH, AAHHBIX, HEOOXOAUMBIX AASl OTBETA HA BOIPOC U AAA
peIIIeHUA 3aA29H;

BBIOMPATE HH(OPMAIIHMIO N3 HCTOYHHKOB PAa3ANYHBIX THIIOB, AHAAM3HPOBATH,
CHCTEMATU3HPOBATh M HHTEPIPETUPOBATh MH(MOPMAINIO PA3AHUYHBIX BHAOB U (POpM
HIPEACTABACHUS;

CIPYKTYpUPOBaTh ~ HMH(OPMAITUIO,  IIPEACTaBAATH €€ B  pasAHYHBIX  opmax,
HAAFOCTPHPOBATD IPaUIECKI;

OIICHUBATD HAACKHOCTD HMH(MOPMAIIMA II0 CAMOCTOATEABHO CHOPMYAHPOBAHHBIM
KPUATEPUAM.

Vnusepcanvnvie KOMMYHHKATHBHEIC Oelcnsus, 00ecnedusarons c@hopMuposaniocny coyuassisrx

HAaAB8bIK08 O@QdIOZl/ZtX[ﬂ.

OO0meHue:

BOCIIPUHUMATh B (POPMYAHPOBATH CYKACHHA B COOTBETCTBHH C YCAOBHAMH H I[EAAMU
OOIIeHHSA; ACHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHUA B YCTHBIX 1 IIMCHMEHHBIX
TEKCTAX, AABATh ITOACHEHHUA IO XOAY PEIIEHHA 3aAAYH, KOMMEHTHPOBATH ITOAYYEHHBIIN
PE3yABTAT;

B XOAE OOCYKACHHA 33AaBATh BOIIPOCH IIO CYINECTBY OOCYKAAEMOH TEMBI, IIPOOACMBI,
peIraeMOi 3aAaYH, BBICKA3bIBATh MAEH, HAIIEACHHBIE HA IIOMCK PEIIEHHSA; COIIOCTABAATD
CBOU CYKACHHUSA C CYKACHUAMU APYIHX YIACTHHKOB AHAAOTA, OOHAPYKHBATH PA3AUYHCE U
CXOACTBO IIO3HIIUI; B KOPPEKTHOH dopme (POPMyAHpPOBATH Pa3HOIAACHA, CBOU
BO3PAKECHIS;

IPEACTABAATE PE3YABTATHL PEIICHUA 3aAA9H, SKCIIEPUMEHTA, HMCCACAOBAHHA, IIPOEKTA;
CAMOCTOATEABHO BBHIOHPATh (POPMAT BBICTYIIACHUA C YIETOM 33Aa9 IIPE3CHTALMU U

OCODEHHOCTEN ayAHTOPHH.

CortpyaHnyecTBo:

ITOHUMATh ¥ HCITOAB30BATDH ITPEUMYIIIECTBA KOMAHAHON M HHAHUBHAYAABHOH paOOTHI IIPH

penIcHuM Y"I€6HI>IX 3aAa4, HpI/IHI/IMaTb IIEAD COBMECTHOM ACATCAPHOCTH, HAaHHpOBaTb
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OpFaHI/IE}aL[I/IIO COBMECTHOM pa6OTbI, paCHpCACA}ITb BHADBI pa60T, AOFOBapI/IBaTbCi{,

o0c ATDb IIPOITECC U PE3VABTAT PAOOTHI; 00OOINATh MHEHUA HECKOABKIX AFOACIT,
Yy 5 ;

® y4acTBOBATH B IPYHIIOBBIX (pOpMax padOTEl (OOCYKACHUA, OOMEH MHEHUM, «MO3TOBBIC
IITYPMBD ¥ MHBIE); BEIIIOAHATH CBOIO YACTh PAaOOTHI B KOOPAHHHUPOBATH CBOM ACHCTBHA C
APYTHMH YACHAMU KOMAHABI; OLICHHBATH KA4ECTBO CBOETO BKAAAQ B OOIIHE IIPOAYKT ITO
KpHUTEpHUAM, COOPMYAHPOBAHHEIM YIACTHUKAMH B3aHMOAEHCTBHIA.
3) Vuusepcanrvnvie peryAaTHBHBIE Oelicinsis, obecneuusarom QopMuposanue cmuicao6six Yemaro6ox U
HCUSHEHNBIX HABLIKOS AUUHOCHIN.
CamoopraHusanms:
COCTABAATD IIAQH, AATOPHTM PEIIEHHA 33AAYM, BBIOMPATH CIOCOD PEIIEHHA C YIETOM
HIMEFOIIUXCA PECypCcOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH U KOPPEKTHPOBATH
BAPHAHTEI PEIIEHUH C YIETOM HOBOH HH(POPMAIIHH.

CaMOKOHTPOAB:

o BAAACTHb HAaBbIKAMI IIO3HABATEABHON pCCt)AeKCI/H/I KaK OCO3HaHHMs COBCPHIACMBIX ACﬁCTBHfI
1 MBICAUTCABPHBIX IIPOIIECCOB, HMX PE3YABTATOB; BAAACTH cnocodbamm CaMOIIPOBEPKH,

CAMOKOHTPOASA IIPOILIECCA 1 PE3YAbTATA PCIICHUA MATEMATHICCKOM 3aAa4YH,

o TOPCABHUACTD TPYAHOCTH, KOTOPBIC MOTYT BO3HHUKHYTH IIPHU PCIICHHN 33aAaY9M, BHOCHTDH
KOppCKTI/IBbI B ACATEABHOCTb Ha OCHOBE HOBBIX O6CTOHTCAI)CTB, AAHHBIX, HafIACHHbIX

OITMOOK, BBIABACHHBIX TPYAHOCTEI;

®  OIEHUBATH COOTBETCTBHE PE3YABTATA IIEAU H YCAOBUAM, OOBACHATD IPUIHMHBI AOCTHAKCHIA
HAM HEAOCTHUKEHHA PE3YABTATOB AEATEABHOCTH, HAXOAUTH OIIHOKY, AaBaTh OLEHKY
IIPHOOPETEHHOMY OIIBITY.
ITpeameTHEIE pe3yABTATHI
10 KAACC

YuraTe ¥ CTpOUTH TAOAHIIB M AUATPAMMEL

OmnepupoBare HOHATHAME: CPEAHEe aprPMETHIECKOE, MCAMAHA, HAHOOABIIICE, HANMCHBIIICE
3HAYCHIE, PA3MaX MACCHBA YHCAOBBIX AAHHBIX.

OmnepupoBarh ITOHATUAMU: CAYYaMHBIA 3KCIEPUMEHT (OIBIT) H CAy9allHOE COOBITHE,
SACMEHTAPHOE COOBITHE (IACMEHTAPHBIH HMCXOA) CAYYaMHOIO OIIBITAd; HAXOAUTH BEPOATHOCTH B
OIIBITAX C PABHOBO3MOKHBIMH CAYYAWHBIMH COOBITHAME, HAXOAUTH M CPaBHUBATH BEPOATHOCTH
COOBITHIH B U3Y9IEHHBIX CAVYAIHBIX 9KCIIEPUMEHTAX.

Haxoants u pOpMyAHpPOBAaTH COOBITHA: IEPECEYECHUE U OOBEAHMHEHNE AAHHBIX COOBITHII,
COOBITHE, IIPOTUBOIIOAOKHOE AAHHOMY COOBITHIO; ITOAB30BATHCA AUATPAMMaMU Difaepa 1 (POPMYAOI
CAOKEHHA BEPOATHOCTEH IIPH PEIICHUH 3aAQY.

OmnepupoBare IOHATUAMH: YCAOBHAf BEPOATHOCTb, HE3ABHCHUMBIC COOBITHA; HAXOAHUTH
BEPOATHOCTH C ITOMOIIBIO IIPABUAA YMHOKCHISA, C TIOMOIIBIO ACPEBA CAYYAIHOTIO OIIBITA.

[TpumeHATS KOMOHMHATOPHOE IIPABUAO YMHOKEHHSA IIPH PEILICHUN 32AQ4.

OmnepupoBath IIOHATUAMU: UCIIBITAHUE, HE3ABUCUMBIEC UCIIBITAHISA, CEPUA UCIIBITAHIH, YCIIEX 1
HEYAQ4Ya; HAXOAUTH BEPOATHOCTH COOBITUI B CEPHH HE3ABUCHMBIX HCIIBITAHUNI AO IIEPBOIO yCIIEXa;
HAXOAUTB BEPOATHOCTU COOBITUH B CepUM UCIIBITAaHUI BepHyAAmn.

OmnepupoBarh MOHATUAMU: CAyIalHAS BEAUYHHA, PACIPEACACHIE BEPOATHOCTEI, AUarpamMma

PaCIIpEeACACHHH.
11 KAACC



CpaBHHBATH BEPOATHOCTH 3HAYCHHH CAYYAHHOH BEAHMYHHBI 11O PACIIPEACACHHIO HAHM C
ITOMOIIIBIO AHATPAMM.

OmnepupoBarh IIOHATHEM MATEMATHUYECKOTO OXKHAAHHA; IIPUBOAUTH IIPHUMEPBI, Kak
IIPUMEHACTCA MAaTEMATHYECKOE OXKHAAHHIE CAYIAHHON BEAHMYHHBI HAXOAUTH MATEMATHYECKOE
OKIAQHUE TIO AAHHOMY PACIIPEACAEHUIO.

VmeTp mmpeAcTaBACHHE O 3aKOHE OOABIIIIX YHCEA.

VmeTp mpeAcTaBACHHE O HOPMAABHOM PACIIPEACACHUH.



Temarnueckoe IIAAHUPOBAHUE

10 KAACC
Koamaecrso DAaeKTpOHHBIE
4acoB
Ne HanmeHoBaHME pa3AE€AOB U TEM (cpponere)
Kownrp. o0pasoBaTeAbHBIE
n/u IIPOrpaMMBbI
Bcero | paGorst pecypcsl
ITpeAcTaBACHIE AAHHBIX U https://ptlab.mceme.ru/vertical
1 OIMCATEABHAS CTATUCTUKA 4
CAy9aiiHbIC OTIBITHL U CAYIANHBIC https://ptlab.mccme.ru/vertical
5 COOBITHS, OIIBITHL C PABHOBO3MOKHBIME 3
SACMEHTAPHBIMI HCXOAAMI
Orreparnn Hap cobprruamn. CAoxenue https://ptlab.mccme.ru/vertical
3 | BepoATHOCTEH 3
VcaoBHas BeposiTHOCTE. AepeBo
4 cAay4aiinoro omsrra. PopmMyaa OHOM 6 1
BEPOSTHOCTH U HE3aBUCHMOCTD
COOBITHI.
https://ptlab. . tical
5 DAeMEHTB KOMOMHATOPUKHI 4 ps //p ab.mceme.ru/vertica
. https://ptlab.mceme.ru/vertical
6 Cepuu IOCAEAOBATEABHBIX HCITBITAHUI 3
. https://ptlab.mccme.ru/vertical
- CAyuaiiHEIC BEAUYIHHBL X PACIIPEACACHI 6
8 O06001IEHNE U CUCTEMATU3AIS 3HAHII 5 1
OBIIEE KOAMYECTBO YACOB I1O a4 5
TTPOI'PAMME
11 KAACC
KoanuectBo uacos Daexrponnble
Ne HanmeHoBaHME pa3A€AOB U TEM Kowrp. (tmdposnic)
o/ DOrDAMMET B 5 o0pa3oBaTeAbHBIE
porp cero | paGoTsl pecypcai
1 MaremaTuaeckoe OXKUAAHIE CAYIATHON 4 https://ptlab.mceme.ru/vertical
BEATIIHEI
5 Amcriepcns 1 CTAHAAPTHOE OTKAOHCHHE 4 https://ptlab.mcecme.ru/vertical
CAYIAHHON BEAMYIHHEL
https://ptlab. . tical
3 3aKOH DOABIIINX YHCEA 3 ps://ptlab.mceme.ru/vertica
HenpepbiBHbIE CAy9IafHBIC BEAUYNHBL 5 https://ptlab.mcecme.ru/vertical
(pacrrpeaeAeHuA)
HOpMa/\bHOe pacnpeAe/\eHHe 2 1 https://ptlab.mccme.tu/vertical
6 ITosropenne, 00oOIIEHIE U 19 1
CHCTEMATU3AIIAA 3HAHII
OBLIEE KOAMYECTBO YACOB I10 34 5
ITPOI'PAMME




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YABTATAM OCBOEHUSA OCHOBHOI

OBPA30BATEABHOM ITPOTPAMMBI

10 KAACC
Koa .
IIposepaemsble IpeAMETHBIE PE3YABTATEI OCBOCHUA OCHOBHOM
MPOBEPAEMOIO .
00pa30BaTEeABLHOI IIPOrPaMMBI CPEAHETO 00IIEro oopa3opaHuA
pe3yabTara
6 Teopus BepOATHOCTEH U CTATHCTHKA
6.1 Yurare ¥ CTPOUTH TAOAUIIBI I AUATPAMMBI
60 OrmepupoBaTh IOHATHAMI: CPEAHEE apH(METHICCKOE, MEAHAHA, HAMOOABIIICE,
' HAUMEHbIIICE 3HAYCHUE, PA3MAX MACCHBA YHCAOBBIX AAHHBIX
OmnepupoBarh IIOHATHAMH: CAYYIAHHBIA OKCIICPHUMEHT (OIBIT) U CAydYaiiHOE
COOBITHE, YAEMEHTAPHOE COOBITHE (IACMEHTAPHEIN HMCXOA) CAYYAHHOIO OIIBITA;
6.3 HAXOAHTD BEPOATHOCTHU B OIIBITAX C PABHOBO3MOKHBIMU CAYIANHBIME COOBITHAMI,
HAXOAHUTb U CPABHHBATE BCPOATHOCTH COOBITHH B H3YYCHHBIX CAYIaHHBIX
SKCIEPHUMEHTAX
Haxoauts 1 pOpMyAHpOBaTh COOBITHSA: IIEPECEUYEHUE U OOBEAMHEHHE AAHHBIX
6.4 COOBITHIH, COOBITHE, IPOTHBOIIOAOKHOE AAHHOMY COOBITHIO; IIOAB30BATHCH
AHArpaMMaMu Diiaepa # POPMYAOH CAOKEHUA BEPOATHOCTEH IIPH PEILICHIN 3aAAY
OrmnepupoBarh IIOHATHUAMHU: YCAOBHAA BEPOATHOCTb, HE3ABHUCHMBIE COOBITHSA;
6.5 HAXOAHUTH BEPOATHOCTH C IIOMOINBIO IIPABHAA YMHOMKCHHSA, C IIOMOIIBIO ACpPEBa
CAYYaITHOTO OITBITA
6.6 [TpumeHATE KOMOMHATOPHOE IIPABUAO YMHOKEHHSA IIPH PEIICHUH 33A2Y
OrmnepupoBarh IIOHATHAMH: HCIIBITAHAE, HE3ABHCUMBIE HCIBITAHHA, CEPHUA
67 WCIBITAHUH, VCIIEX H HEYAAYd; HAXOAUTb BEPOATHOCTH COOBITHH B CEPHH
HE3aBHCHUMBIX UCIBITAHUHA AO IIEPBOTO yCIIeXa, HAXOAUTH BEPOATHOCTU COOBITHI B
cepnn NCIBITAHIH bepryaan
6.8 OrnepupoBath ITOHATUAME: CAVYAHHAS BEAUIHHA, PACIPEACACHHE BEPOATHOCTEH],
' AMArPaMMa PACIIPEACACHHS
11 KAACC
Koa .
ITpoBepaemsble IpeAMETHBIE PE3YABTATEI OCBOCHUA OCHOBHOM
MPOBEPAEMOIO .
0o0pa3oBaTeAbHOMU MPOIrPAMMBI CPEAHEr0 0011Iero oopa3oBaHua
pe3yabTara
5 Teopus BepoOATHOCTEN U CTATHCTHKA
51 CpaBHHBATD BEPOATHOCTH 3HAYCHHUI CAYYAHHON BEAMYHHBI 11O PACIIPEACACHHIO
' HAH C IIOMOIIBIO AUATPAMM
OrepupoBaTh IOHATHEM MATEMATHYIECKOTO OKUAAHUSA, IPUBOAUTD IIPUMEPHI TOTO,
5.2 KaK IPHMEHACTCA MATEMATHYECKOE OKHAAHUE CAYIAHHOHN BEAMYHHBI, HAXOAUTDH
MATEMATHYIECKOE OKUAAHHE 10 AAHHOMY PACIPEACACHHIO
53 Vimers mpeAcTaBACHIE O 3aKOHE OOABIIIHX YHCEA
5.4 Vmets mpeAcTaBACHIE O HOPMAABHOM PACIIPEACACHIH
ITPOBEPAEMBIE DAEMEHTDBI COAEP?KAHM A
10 KAACC
Koa ‘ IIpoBepaeMEbIil 3AeMEHT COAEPIKAHUA
6 ‘ Teopus BepOATHOCTEN U CTATHCTHKA




6.1

6.2

IIpeacTaBacHIE AAHHBIX C IIOMOINBIO TabAmir um Amarpamm. CpeaHee apudmermdeckoe,
MEAMAHA, HAWOOABIIICE U HAHMEHbBIIEE 3HAYCHUA, Pa3MaX, AHCIEPCHSA H CTAHAAPTHOE

OTKAOHCHHC YHCAOBBIX H216OPOB

CAydgaiiHBIE SKCIIEPHMEHTHL (OIBITB) K CAyYafiHBIE COOBITHA. DAECMEHTAPHBIC COOBITHA
(cxoasl). BepostHocTs cAygafiHOTO COOBITHA. BAM3OCTD 9aCTOTHI B BEPOATHOCTH COOBITHIL.
CAyvafiHBIE OIBITEL C PABHOBO3MOKHBIMH 3AEMEHTAPHBIMH COOBITHAMHU. BeposrHoctn

COOBITHI B OIBITAX C paBHOBOBMO)KHI)IMI/I 3ACMCHTaprIMI/I COOBITHAMA

6.3

Omeparun HaA COOBITHAMI: IIEPECCYCHHE, OOBECAMHEHIE, IIPOTHBOIIOAOKHBIC COOBITHA.

Amnarpammer Diiaepa. Popmyara CAOKEHNA BEPOATHOCTEH

6.4

VcAoBHAs BEPOATHOCTB. YMHOMKEHHE BEPOATHOCTEH. AepeBO CAyIallHOTO SKCIIEPHMEHTA.

(DopMyAa IIOAHOI BepOHTHOCTI/I. Hesasucumbie coobrrus

6.5

Kombuuaropaoe mpasuao ymaOxeHus. [lepecranoBku u hakropmas. Yucao coderaHuil.

Tpeyroapuux [Tackansa. @opmyaa 6GurOoMa HeroroHa

6.6

6.7

BunaprpIil cAy9aliHBIT OHBIT (MCIIBITAHHE), yCIIEX M HeyAaada. HesaBucuMBIE HCIBITAHHA.
CepuA HE3aBHCHMBIX FHCITBITAHHH AO IlepBoro ycrrexa. Cepus HE3aBUCHMBIX HCITBITAHUIN
Bepnayaan

Cayuaiinas Beangusa. PaciipeaeaeHne BeposTHOCTEN. Amarpamma pacpesescHus. [ Ipumepsr

paCHpCACACHI/II‘/‘I, B TOM 9YHCA€ I'€OMETPHUICCKOE U OMHOMHAABHOE

11 KAACC

Koa

ITpoBepAeMBbIil 9A€MEHT COACPIKAHUA

5.1

52

53

TCOpI/IH BCpOSITHOCTCfI M CTATUCTHUKA

YucAOBBIE XAPAKTEPUCTHKH CAYIANHBIX BEAMIHH: MATEMATHIECKOE OKHAAHIE, AUCIIEPCHA U
CTAaHAAPTHOE OTKAOHeHHE. [ IpruMeprl IPpUMEHEHNA MATEMATHIECKOTO OKUAAHHIA, B TOM YHCAE
B 33A2YaX M3 IIOBCEAHEBHOM JKH3HH. Maremarmdeckoe OKHAAHUE OMHAPHOM CAYYaiHOI
BEAMYUHBEL MaTeMaTHYIeCKOE OKHMAAHHE CYMMBI CAYYAaHHBIX BeAmdnH. MaremaTmdeckoe

OXKUAAHUEC 11 AI/ICHGPCI/IH FCOMGTPI/I‘IQCKOFO nu 6I/IHOMI/IaAI>HOFO paCHpeAeAeHI/IfI

3aKOH OOABIIIHX YHCEA K €O POAB B HAYKE, IIPHPOAE U OOIecTBe. BoIOOPOUHBIN METOA

MCCAEAOBAHUIT

HpI/IMepr HCHpCprBHI)IX CAY‘IafIHbIX BeAanuuH. |lomarume o mAOTHOCTH paCHpeACAeHI/IH.

32Aa‘II/I, IIPpUBOAAINHNE K HOPMAABHOMY PACIPCACACHUIO. Ilomsatne o HOPMAABHOM

pacpeACACHUN

ITPOBEPAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHIA K PESYABTATAM
OCBOEHUA OCHOBHOI OBPA3OBATEABHOUW ITPOTPAMMBI CPEAHETO

OBIIEI'O OBPA3OBAHMHMA
Koa =
ITposepaemblie TpeOOBaHNA K IPEAMETHBIM PE3yABTATAM OCBOEHHA OCHOBHOII
IIPOBEPAEMOrO
poBep 06pa30BaTEABLHOI IIPOrPAMMBI CPEAHETO OOIIIEro 0Opa3oBaHUA
TpeboBaHuA

BAQACHI/IC METOAAMH  AOKA3aTCABCTB, EI.AI‘OPI/ITMaMI/I pCIHCHI/IH 3aAav; YMCHHC
cpopMyAEpOBaTE M OLEPUPOBATH IOHATHAMH: OIIPEACACHHE, AKCHOMA, TEOpEMa,
CAGACTBHE, CBOMCTBO, IIPU3HAK, AOKA3aTEABCTBO, PAaBHOCHABHBIE (DOPMYAHPOBKH;
IPUMEHATL UX; yMEeHHE (POPMYAHPOBATH ODpaTHOE M IPOTHBOIIOAOKHOE
YTBEPKACHUE, IIPUBOAUTL IIPUMEPHl M  KOHTPIIPHUMEPEI, HCIOAB3OBATH METOA
MaTEMATHYECKOH MHAYKIINH; IIPOBOAUTH AOKA3aTEABHBIE PACCYKACHUSA IIPH PEIICHIN

3aAa4, OLICHUBATH AOIHYCCKYIO HpaBI/IAbHOCTb paCCY)I(ACHl/IfI; YMEHHE OHCpI/IpOBaTb

IIOHATHUAMM: MHOXKCECTBO, IIOAMHOKCCTBO, onepaumm HaA MHOXKCCTBAMH; YMCHHUC
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HCIIOAB30BATh TEOPETHKO-MHOKECTBEHHBIN AIIapaT AAA OIHMCAHHA PEAABHBIX
IIPOLIECCOB U SIBACHUIH H IIPU PEIICHUU 3aAaY, B TOM YHCAE U3 APYIUX YIeOHBIX
IIPEAMETOB; YMEHHE OLIEPUPOBATH IOHATHUAMU: IPadd, CBASHBIA Ipadd, ACPEBO, IIUKA,
rpad Ha IIAOCKOCTH; YMCHIE 32AABATH M OIHCHIBATD IPAdBI PASAMIHBIME CIIOCOOAMY;

HCIIOAB30BATH I‘p‘a.(lbe HpI/I peLHCHI/II/I 3aAaY9

VMeHne omepupoBaTh HOHATHAMU: HATYPAABHOE HUHCAO, I[EAOE HUHCAO, CTCICHD C
IIEABIM ITOKA3aTE€AEM, KOPEHb HATYPAABHOM CTEIICHW, CTEIEHB C PAITMOHAABHBIM
ITOKA34TEACM, CTCIICHb C ACHCTBUTEABHBIM IIOKA3aTCACM, AOrapH(M UICAQ, CHHYC,
KOCHHYC H TAHICHC IIPOH3BOABHOIO YHCAQ, OCTATOK IO MOAYAIO, PAI[HOHAABHOE
YHCAO, HPPAITHOHAABHOE YHCAO, MHOKECTBA HATYPAABHEIX, IIEABIX, PAITHOHAABHBIX,
ACHCTBUTEABHBIX YHCEA; YMEHUE HUCIIOAB30BATH IPU3HAKA ACAUMOCTH, HAUMCHBITTHI
ODIIII ACAUTEAD M HAUMCHBIIICE ODIIEE KPATHOE, AATOPHTM EBKAMAA IIPH PEIICHIH
33A29; 3HAKOMCTBO C Pa3AMYHBIMH HO3UITMOHHBIMH CHCTEMAMHU CUHMCACHUSA; YMECHIE
BBIIOAHATH BBIYUCACHHCE 3HAYCHUI U IPEOOPA3OBAHHUA BBIPAKCHHUH CO CTEIECHAMU 1
AorapudmaMu, IpeoOpasoBaHuA APOOHO-PAIIMOHAABHBIX ~BBIPAKEHHI; yMEHHE
OIIEPUPOBATh IOHATHAMHE: IIOCAEAOBATEABHOCTD, apU(PMETHIECKAA IIPOIrpeccHs,
LEOMETPHYECKAsA IIPOIPECCHs, OECKOHEYHO YOBIBAIOIIAS TEOMETPUYECKAS IIPOIPECCHS;
YMEHHUE 33AaBATH IIOCAEAOBATEABHOCTH, B TOM HYHCAE C IIOMOIIBIO PEKYPPEHTHBIX
dopmyA; yMeHHE OLEepUpOBATh HOHATHAMU: KOMIIAEKCHOE HYHCAO, COUPKEHHBIE
KOMIIACKCHBIC YHCAd, MOAYAb H APIYMEHT KOMIIACKCHOIO YHCAZ, (DOPMa 3AIIHCH
KOMIIACKCHBIX YHCEA (T€OMETPHYECKAsA, TPHUIOHOMETPHYECKAA K aAreOpamdeckas);
YMETb IPOU3BOAUTH apUPMETHIECKHE ACHCTBUA C KOMIIACGKCHBIMU YHCAAMU;
IIPUBOAUTDH ~ IIPUMEPHl  HCITOAB30OBAHHUA  KOMIIAEGKCHBIX — YHCEA;  OIIEPHPOBATH
ITOHATHAME: MaTpuIa 2X2 i 3X3, OIPEACAUTEAD MATPHUIIE, TEOMETPIUIECKUI CMBICA

OIIPCACAHUTCAS

Vmenne OIIEpHUPOBATH IIOHATHUAMM: paltmOHAABHEBIC, UPppanHOHAABHBIC,
ITIOKA3aTCABHBIC, CTCIICHHBIC, AOI“apI/I(l)MI/I‘ICCKI/IC, TPUTOHOMETPHUYICCKHEC YPABHCHUA 1
HEPAaBEHCTBA, HUX CHCTEMBI; YMEHHE OIIEPUPOBATH IIOHATHUAMHU: TOXKAECTBO,
TOXKACECTBECHHOC Hp€O6paSOBaHI/I€, YPpaBHEHHNE, HEPABCHCTBO, CHUCTEMA ypaBHeHPII;'I %8
HEPaBEHCTB, PAaBHOCHUABHOCTD ypaBHCHHﬁ, HEPAaBCHCTB M CHCTCM; YMCHHC PCIIATH
YpaBHCHUs, HEPABCHCTBA M CHCTEMBI C IIOMOIIBIO PAZAMYIHBIX HpI/IéMOB; pemarb
YpaBHEHUA, HCEPABCHCTBA M CHCTEMBI C IIAPpaMETPOM; IIPUMCHATH YpPaBHCHUS,
HCPABCHCTBA, HX CHCTEMBI AAf PCIICHHA MATCMATHYCCKHUX 32Aa9 M 3aAa9 M3

PAa3SAMYHBIX 00AACTEN HAYKH U PEAABHON KU3HI

Vmenue onepuposarh HOHATUAMK: (DYHKIUA, YETHOCTD (PYHKIIHH, IIEPUOAUIHOCTD
PyHKIIMH, OIpaHUYEHHOCTh (OYHKIUM, MOHOTOHHOCTb (PYHKIIHH, 9KCTPEMyM
yHKIIHH, HANOOABIIIEC M HAUMEHBIIECE 3HAYCHUA (PYHKIIHH HA IIPOMEKYTKE,
HenpepbiBHAA ((PYHKOMA, acHMITOTH rpadmka yHKOMM, IepBas H  BTOpas
IIpOU3BOAHAA (DYHKIIUH, I€OMETPHYECKUN U (DU3UIECKUH CMBICA IIPOH3BOAHOI,
epBOOOpasHas, OMPEACACHHBIH HHTEIPAA; YMEHHE HAXOAUTH ACHMIITOTHI Ipadpuka
PyHKIINH; yMEHHE BBIYHCAATH IIPOM3BOAHBIC CYMMBI, IIPOM3BEACHHUA, YaCTHOIO U
KOMITO3UIIUN (DYHKIHH, HAXOAUTH VPaBHEHHE KacaTeABHOH K rpadpuky yHKIuW;
YMEHUE HAXOAUTD IIPOU3BOAHBIE SAEMEHTAPHBIX (PYHKIIHE; YMEHHE HCIOAB30BATH
IIPOM3BOAHYIO AAS HCCACAOBAHUA (DYHKIIUI, HAXOAUTh HAMOOABIINE 1 HAMMEHDIIIHE
3HageHusA (yHKUUH; CTponuTh rpadHKU MHOIOYACHOB C HCIIOAB30BAHHEM aIllIapara
MATEMATHYECKOIO aHAAN32; IPUMEHATD IIPOU3BOAHYIO AAA HAXOKACHHSA HAUAYYIIIETO

penrenus B IIPUKAAAHBIX, B TOM YHCAC COITMAADPHO-IKOHOMHYCCKHUX H CbI/ISI/I‘ICCKI/IX

32AA9AX; HAXOAUTD IIAOIIAAN B OOBEME (PUIYP C IIOMOIIBIO HHTEIPAAA; IIPUBOAUTD
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IIPUMEPHI  MATEMATHYECKOTO MOAEAHMPOBAHMA C IIOMOINBIO AMP@EpEHINAABHBIX

ypaBHEHUI

Vmenue omepupoBars mHoHsTHAMH: rpacduk QyHKunm, oOparHas (DyHKIHA,
KOMITO3UIIUA (DYHKIIMH, AMHEITHAA (DYHKIIUA, KBAAPATHIHAA (DYHKIINSA, PAITHOHAABHASL
dyuxnmsa, cremeHHad ((QPYHKINA, TPUTOHOMETPHYECKHE (PYHKINM, OOpaTHBIC
TPUTOHOMETPUYECKAE (DYHKIHH, ITOKA3ATEABHAA 1 Aoraprudmerdeckas (OyHKITHH;
yMEHHE CTPONTh IPAPUKH H3YIEHHBIX (PYHKIIHH, BBIIOAHATH IIPEOOPa3OBAHUA
rpapukoB  (DYHKIIHI, KCIIOAB30BaTh TIPAUKH AAf H3YICHHA IIPOIIECCOB U
3aBUCHMOCTCH, IPH PEIICHUU 33AaY M3 APYIHX YICOHEIX IIPEAMCTOBH 3aAAY U3
PEAABHOH KM3HH; BHIpaXaTbh (POPMYAAMH 3aBHCHMOCTH MEXKAY BEAHYNHAML,
HCIIOAB30BATh CBOHCTBA U IPpaUKH (DYHKIINN AASL PEILICHUA YPABHEHHUI, HEPABEHCTB
U 33A29 C IAPAMETPAMI; HM300paKaTh HA KOOPAMHATHON IIAOCKOCTH MHOKECTBA

peIeHnil ypaBHEHUM, HEPABEHCTB U UX CHUCTEM

VMeHue perars TEKCTOBBIE 3aAAYH PA3HBIX THUIIOB (B TOM YHCAE Ha IIPOLIEHTHI, AOAT
U YACTH, HA ABIDKEHUE, PabOTy, CTOMMOCTh TOBAPOB H YCAYT, HAAOTH, 3aAAYM U3
OOAACTH VIIPABACHUS AUYHBIMHU M CEMEHHBIMU (DHHAHCAMHE); COCTABAATD BEIPAKCHIS,
VpaBHEHHNsA, HEPABEHCTBA M HX CHCTEMBI IO YCAOBHIO 32AQYH, HMCCAEAOBATDH
IIOAYYEHHOE pEeINeHHE U OIICHUBATH IIPABAOIIOAOOHOCTh PE3YABTATOB; YMCHHE
MOAEAHPOBATL PEAABHEIC CHUTYALIMH Ha A3BIKE MATEMATUKH; COCTABAATD BBIPAMKCHMIS,
VpaBHEHHNsA, HEPABEHCTBA M HX CHCTEMBI IO YCAOBHIO 32AQYH, HMCCAEAOBATDH
IIOCTPOEHHBIE MOACAH C HCIIOAB3OBAHHMEM allllapara aAreOpEl, HHTEPIPETHPOBATH

ITOAYYIEHHEBIN PE3YABTAT

VMeHHE — OLEpHpPOBATH  IOHATHAMU: CPEAHEE  apH(METHYECKOE, MCAMAHA,
HaHOOABIIIeE U HANMEHBIIICEC 3HAYCHHA, pasMaX, AHCIEPCHA, CTAHAAPTHOE
OTKAOHEHHC 9HCAOBOIO  HA0Opa; YMCHHE H3BACKATH, HHTCPIPCTHPOBATEH
nH(MOPMAIIUIO, IIPEACTABACHHYIO B TaDAMIAX, Ha AMArpamMmax, rpadukax,
OTPAXKAIOIIYIO CBOWCTBA PEAABHBIX IIPOLIECCOB U ABACHHH; IIPEACTABAATDH
nH(GOPMAIIIIO C IIOMOIIBIO TAOAHII M AHATPAMM; HCCAEAOBATH CTATHCTUYECKHE
AAHHBIE, B TOM YHCAE€ C UPHMEHEHHEM IPadHIECKUX METOAOB H IACKTPOHHBIX
CPEACTB; TPpa(pUIECKH HCCACAOBATH COBMECTHBIEC HAOATOACHHUSA C IIOMOIIBIO AHATPAMM

paccenBaHusA U AMHEHHON perpeccun

VMeHHE OIEepHpOBATH IIOHATHAMHU: CAYYAHHBIA OIBIT M CAyYailHOE COOBITHE,
BEPOATHOCTb ~ CAYIAaHHOTO  COOBITHA; YMEHHE  BBIMHUCASTH  BEPOATHOCTD  C
HCIOAB30BAHHEM IPAHIECKUX METOAOB; IIPHUMEHATH (DOPMYABI CAOKEHHA H
YVMHOMCHHA BEPOATHOCTEH, (DPOPMYAY IIOAHOH BepOSATHOCTH, (POPMYAY bepHyaawn,
KOMOHHATOPHBIE (PAKTBI X (POPMYABL; OLIEHUBATD BEPOATHOCTH PEAABHBIX COOBITHI;
yMEHUE OLIEPUPOBATD  IOHATHAMH: CAYYaHHAA BEAUYHHA, PACIIPEACACHUE
BEPOATHOCTEMN, MATEMATHYECKOE OMKUAAHUE, AUCIIEPCHA U CTAHAAPTHOE OTKAOHEHUE
CAVYAHHON BEAMYHHBI, (DYHKIIMH PACIPEACACHHA H IIAOTHOCTH PaBHOMEPHOIO,
ITOKA32TEABHOTO M HOPMAABHOIO PACIIPEACACHUI; YMEHHUE HCIIOAB30BATH CBOHCTBA
HM3yYECHHBIX PACIPEACACHHH AAA PEILICHHA 3aA4aY; 3HAKOMCTBO C ITOHATHAMHU: 3aKOH
BOABIIINX YNCEA, METOABI BBIDOPOYHBIX HCCACAOBAHNMN; YMEHIE IIPUBOAUTH IIPHUMEPEI
IIPOABACHHUSA 3aKOHA OOABINMX HYHCEA B IIPHPOAHBIX U OOIIECTBCHHBIX ABACHIUSAX;
YMEHUE OLIEPUPOBATh IIOHATHAME: COYETAHUE, IIEPECTAHOBKA, YHCAO COYETAHUI,
YHCAO IIEPECTAHOBOK; OmHOM HBFOTOHA; yMeHIe IPUMEHATh KOMOMHATOPHBIE (DAKTHI
1 PACCYKACHHSA AASl PEIIICHUA 3aAAY; OLICHUBATH BEPOATHOCTH PEAABHBIX COOBITHIL;

COCTaBAATD BEPOATHOCTHYIO MOACAD M HHTCPIIPECTUPOBATD HOAy‘ICHHbeI pe3yAbTaT
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VMeHne omepupoBaTh IMOHATHAMH: TOYKA, IIpAMad, IIAOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, AYY, BEAUYNHA yI'AQ, TAOCKUN YTOA, ABYTPAHHBIM YTOA, TPEXIPAHHEII YTOA,
CKPEIIUBAIOINHEC IIPAMBIE, ITAPAAACABHOCTh M IIEPIEHAUKYAAPHOCTD IPAMBIX U
ITAOCKOCTEI, YTOA MEKAY HPAMBIMH, YTOA MEKAY HPAMOH B IIAOCKOCTBIO, YTOA MEKAY
ITAOCKOCTSIMH, PACCTOAHUE OT TOYKH AO ITAOCKOCTH, PACCTOSIHUE MEXKAY IIPAMBIMU,
PACCTOSIHUIE MEKAY IIAOCKOCTAMH; YMEHHE HCIIOAB30OBATH IIPU PEIIECHHM 32A2Y
n3ydeHHbIe (DAKTHI X TEOPEMBI IIAAHIMETPHIH; YMEHIE OLIEHHBATH Pa3MePB OObEKTOB
OKPYKAIOIIIEIO ~ MHP2a;  CTPOUTh  MATEMATHYECKHME  MOAEAH  C  IIOMOIIBIO
IEOMETPUYECKUX ITOHATUN M BEAWYHUH, PEITATL CBA3AHHBIE C HUMH IIPAKTUYECKUE

3aAA9IH

10

VMeHHE OLEpHPOBATH IMOHATHAMH: IAOIIAAb  (puryper, o00béM  urypsr,
MHOTOIPAHHUK, IIPABHABHBI MHOTOTPAHHHK, CEYCHHE MHOTOTPAHHHKA, KO,
ITAPAAACACIIUIICA, IIPU3MA, IMPAMUAL, (PUIYPA U IIOBEPXHOCTD BPAIECHHUA, IIHAUHAD,
KOHYC, IIap, cdepa, IAOIIAAb cEpPbL, IIAOIIAAD ITOBEPXHOCTH ITHPAMUABL, IIPH3MEL,
KOHYyCa, IHUANHAPA, OOBEM KyDa, IPAMOYTOABHOTO IIAPAAACACIIHIICA, ITHPAMUAEL,
IIPH3MBI, IIHAHHAPA, KOHyCa, IIapa, PasBEPTKA ITOBEPXHOCTH, CCUCHMA KOHyCA I
LUAHHAPA, IIAPAAACABHBIC OCH HAHM OCHOBAHHIO, CEYEHHE IIapa, IIAOCKOCTB,
KACAFOIIAACsA C(PEPHI, IUAMHAPA, KOHYC4; YMCHHC CTPOHTH CCYCHHE MHOTOTPAHHIKA,
1300paKATh MHOTOTPAHHUKH, (DHIYPHL B IIOBECPXHOCTH BPAILCHHSA, HX CCYCHIU, B TOM
YHCAC C IIOMOINBIO JACKTPOHHBIX CPEACTB; YMEHHE IIPUMEHATH CBOHCTBA
LEOMETPHYIECKUX (PUTYP, CAMOCTOATEABHO (POPMYAHPOBATH OIIPEACACHHSA U3YIAEMBIX
uryp, BHABUTATh THIIOTE3B O CBOMCTBAX M IIPH3HAKAX ICOMETPHYCCKHX (HIyp,
OOOCHOBBIBATBIAH OIIPOBEPraTh UX; YMEHUE IIPOBOAUTD KAACCH(HUKAIIUIO (DHUIYP IO

PpasATYIHBIM HpI/ISHaKaM, BBIIIOAHATD HCO6XOAI/IMI)IC AOITIOAHUTCABHBIC HOCTPOGHI/IH

11

VMeHHE OIlepUpOBaTh IIOHATHAMH: ABIDKEHHE B IIPOCTPAHCTBE, IIAPAAACABHBIH
IIEPEHOC, CUMMETPHUS HA IIAOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, IPEOOpa3oBaHue
I10AOOHA, TOAOOHBIE (DUIYPHI; YMEHHE PACIIO3HABATH PABHBIE U IIOAOOHBIE (PUIYPEL, B
TOM YHCAE B IPHUPOAE, HCKYCCTBE, APXUTEKTYPE; HMCIOAB30BATH TCOMETPUICCKUE
OTHOIIICHUA IIPHU PEIICHUN 33Aa49; HAXOAUTh I€OMETPHUYCCKHE BEANYIHHBI (AAHMHA,
JTOA, IIAOIIAAb, OOBEM) IIPH PEIICHUHN 33AaY U3 APYTHX YVIeOHEIX IIPEAMCTOB H H3
PEAABHOH KHU3HH; YMEHHE BBIYHCAATH I'€OMETPHYECKUE BEAMYIHHBI (AAMHA, YIOA,
IIAOIIAAb, OODBEM, IIAOIIAAD IIOBEPXHOCTH), HCIIOAB3YS H3yICHHBIE (DOPMYABL U
METOABL, B TOM HYHCAE: IIAOIIAAb IIOBEPXHOCTH IIMPAMHABL, IIPU3MEI, KOHYCA,
LIHAHHAPA, IAOIIAAb Cepr; 00bEM KyOa, IPAMOYIOABHOIO IAPAAAEACIIHIIEAR,
[INPAMHUABL, IIPU3MBL, LIHAHHAPA, KOHyCa, IIapa; YMEHHE HAXOAUTH OTHOIIICHHUE

00BEMOB ITOAOOHEIX (pUTyp

12

VMeHne omnepupoBaTh HOHATHAMU: IIPAMOYIOABHASl CHCTEMa KOOPAHHAT, BEKTOP,
KOOPAMHATE TOYKH, KOOPAMHATEI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEACHIE BEKTOPA
Ha YHCAO, Pa3AOKEHHE BEKTOpa II0 0A3HCy, CKAAAPHOE IIPOU3BEACHUE, BEKTOPHOE
IIPOU3BEACHHUE, JTOA MEXKAY BEKTOPAMH; YMEHHE HCIIOAB30BATh BEKTOPHBIH U
KOOPAMHATHBIN METOA AAfL PEIIICHUA TCOMETPUYICCKIX 3aAAY U 3aAQ9 APYIUX YICOHBIX
IIPEAMETOB

13

VMeHue BEIOHPATb ITOAXOAAIIMIT METOA AAfA  PCIIEHHA 3aAa4YM; IIOHHMAHHE
3HAYUMOCTH MATEMATUKU B H3YYE€HUHU IPHPOAHBIX U ODIIECTBEHHBIX IIPOLIECCOB U
ABACHMI; YMEHME PACIO3HABATH IIPOABACHHE 3aKOHOB MATEMATHKH B HCKYCCTBE,
yMEHHE IIPUBOAHUTH IPUMEPE MATEMATHYECKUX OTKPBITHI POCCHHCKOM M MHUPOBOM

MATEMATUYECKON HAYKH
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ITEPEUEHDb SAEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D ITO

MATEMATUKE
ITpoBepaeMBbIil 9A€MEHT COACPIKAHUA
Koa
1 YricAa ¥ BEIYUCAECHUS
1.1 HarypaasHere u rieaste uncaa. [IprsHakm ACAMMOCTH ITEABIX YHCEA
12 Parmonaapuere  yucaa. OOBIKHOBEHHBIE U ACCATHYHBIC APOOH, IIPOLIEHTBL, OECKOHEYHBIC
' LIEPHOANYCCKHE APOOH
13 Apudmeraaeckuil KOpeHb HATYPaAbHOH cremeHH. AeHcTBusA € apH(PMETHIECKUIMH KOPHAMH
' HATYPAABHOH CTEIICHU
1.4 Cremnrens ¢ meAnM mmokasateAem. CTEIeHs ¢ palimoOHAABHBIM IToKasaTeAeM. CBOMCTBA CTEIIEHH
15 CuHyCc, KOCHHYC H TaHICHC YHCAOBOIO apryMeHTa. APKCHHYC, aPKKOCHHYC, apKTAHICHC
YHICAOBOIO apIyMEHTA
1.6 Aorapudm ducaa. AecATHYHBIE I HATYPAABHBIE AOTapI(OMBI
AeficTBuTeAbHEIC YnCAd.  APH(PMETHICCKHE OICPAINMU C ACHCTBHTCABHBIMU — UHCAAMI.
1.7 [1puOAmx€HHEbIE BBIYMHCACHUSA, IIPABHAA OKDPYTACHHSA, IIPHKHAKA K OIICHKA pPE3YABTATA
BBIYMICACHUI
1.8 ITpeobpazosanue BoIpaKeHHIT
1.9 Komnaexkcusie uncaa
2 VpaBHeHUA 1 HEPABEHCTBA
2.1 LleAbre 1 APOOHO-PAIIHOHAABHBIE YPABHEHHUA
2.2 HpparnmmonaAbHEIE ypaBHEHUA
2.3 TpHUrOHOMETPUYIECKUE YPABHECHUSA
2.4 ITokasareabHble B AOTapH(MUIYECKHE YPABHECHUA
2.5 IleAbre 1 APOOHO-PAITHOHAABHBIE HEPABEHCTBA
2.6 HpparnmmmonasbHEIE HEPABEHCTBA
2.7 ITokasareabHbIE B AOrapr(MUYECKHE HEPABEHCTBA
2.8 TpuroHomeTpryIecKre HEPaBEHCTBA
2.9 CrcreMBl B COBOKYITHOCTU YPaBHEHHIT M HEPABECHCTB
2.10 VpaBHeHUA, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMn
2.11 Marpuria cucTeMBl AMHEHHBIX YpaBHEHIH. OTIPEACATTEAD MATPHITE!
3 Oyrxunn 1 rpadpukn
31 Oyakous, coocobwr 3aaanns dyakunn. I'pacduk dysxunn. Bsanmbao oOpartHble (DyHKIHML
' Yeérusie u Heuéruele dynkimu. [leprosndeckue QyHKImm
O0aacTp OmpeAeACHHA M MHOMXKECTBO 3HadeHuH (yuxumn. Hyanm dysxnnm. [lpomexyrkn
3.2 3HAKOITIOCTOAHCTBA. lIpomMexyrku MoHOTOHHOCTH —(PYHKIHH. MaKCHMyMBI X MHHHMYMBL
Pynkiuu. HauboAbltiee u HauMeHbIlree 3HaYeHIE (DYHKINUN Ha IIPOMEKYTKE
33 Crenennas (OyHKIIUA C HATYPAABHBIM U IIEABIM ITOKa3aTeaeM. E€ corictBan rpacpuk. Cpoiicrtsa u
' rpadpuK KOpHSA 7#-OI CTCIICHH
3.4 Tpuronomerpudeckue OYHKIIHH, UX CBOHCTBA U rpaduKu
3.5 ITokasareapHas u Aorapudpmugeckas PYHKIIHH, HX CBOMCTBA U IpadduKu
36 Toukn paspeBa. Acumirrorst rpadukos ¢yuknumii. Cpo#cTBa (DYHKIMI, HEIIPEPHIBHEIX Ha
' oTpeske
3.7 TTocaeaoBaTeABHOCTH, CITOCOOBI 3AAAHUS TOCACAOBATEABHOCTEN
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3.8 Apudmermgeckas u reomerprdeckas mporpeccun. PopMyAaa CAOKHBIX IIPOLIEHTOB
4 Hagaaa maremarmueckoro anaamsa

4.1 ITponsBoanas dpyukiun. [IponsBoAHbBIE 9AEMEHTAPHEIX (DYHKIIHH

40 [IpumeHeHHE IPOM3BOAHOH K HMCCACAOBAHMUIO (DYHKINN HA MOHOTOHHOCTb U 9KCTPEMYMBL
' Haxoxaenre HauOOABIIIEIO M HANMEHBIIIETO 3HAYCHUA (PYHKIINN HA OTPE3KE

4.3 IlepBooOpasuas. Murerpana
5 MHuoOKeCTBa 1 AOTHKA

5.1 MHO:xecTBO, oIepanuu Haa MHOxKecTBaMu. Auarpammer Diiaepa — Benna

5.2 Aornxa
6 BeposrHOCTS 1 CTaTHCTHKA

6.1 OmnmcaTreAbHAS CTATUCTHKA

6.2 BeposaraocTs

6.3 Kombunaroprka
7 T'eomeTpns

7.1 Puryps! Ha TAOCKOCTH

7.2 ITpsambre 1 TAOCKOCTH B IIPOCTPAHCTBE

7.3 MuororpaHHIKI

7.4 TeAa 1 TOBEPXHOCTH BPAILCHUA

7.5 KoopAnHaTH 11 BeKTOPEHI

YueGHO-MeTOAUECKOE O0ecriedeHe 00pa3oBaTeABHOIO IIPOIECCA
OOGsa3areApHbIE yUeOHBIE MATEPHAABI AAF YICHHUKA
1. Vaebroe mocobue «Matematuka. Bepostaocts u cratuctuka 10 kaacc. basossrit u yrayOoAEHHbIN
yposenb». —M: IIpocsemenue. Apropsr: bynuvmosma E.A., Byasraes B.A.,2023.
2. Yaebnoe rocodune «Maremartnka. Beposrnocts u craructuka 11 kaacc. bazoBbrit i yrayoAE€HHBIT

yposerb». — M: [Ipocsererre. Aropsr: byrnvosua E.A., Byasraes B.A.,2023.

MeToAHYECKIE MATEPUAABI AASL YIUTEAA

1. Teopnst BEPOSTHOCTEN M MaTeMaTHYIeCKas cratnctuka. 1 Ipuvepst u 3apauu / V1.B. Beasko, I'.I1.
Csupua.- Mzpareascrso «Hosoe snamme»

2. Teopust BEpOSTHOCTEH U MaTEMATHYICCKAs CTaTHCTHKA: Y4eOHoe mocobue / A.I'. Buprokosa, I'.11.
bobpux, B.M. Marsees.-M., «udpo-M»

3. Teopus BepoATHOCTEI 1 MaTeMAaTHIECKas CTATUCTHKA B 3aAadax: boaee 360 3apa49 1 yripaskuHeHumit
/ AJA. Bopssix. - Mocksa: URSS

4. Teopusi BEpOSATHOCTEH M MaTEeMATUYECKas CTATHCTUKA B 3aaa4ax / B.A. Baryrun, I'.1. VBuenko,
FO.M. Measeaes, B.IT. Uncrsakos- MsaareapctBo «Apoda»

5. Teopua BepoaTHOCTEH. 3asauum H KOHTpOAbHBIE pabors. 10 Kaacc / T.P. Bslconxkwuii.-

M3zpareapcrso MILTHMO

ITudposrie 06pazoBaTeABHBIE PECYPCHI H PECYPCHI CETH HHTEPHET
1. https://resh.edu.ru

2. https://www.yaklass.ru
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