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MOACHHUTEJIBHASA 3AITHMCKA

B coBpeMeHHOM IH(POBOM MHPE BEPOATHOCTH U CTATUCTUKA NPUOOpPETArOT
BCE OONBILIYIO 3HAYUMOCTH KaK ¢ TOYKH 3PEHHA MPAKTUYESCKUX MPHIOKECHHUH, TaK U
HX ponu B 00pa3zoBaHNM, HEOOXOAUMOM KaKAOMY uesioBeky. Bospacraer umcio
nmpodeccuii, Mpu OBIANACHUM KOTOPBIMHU TpeOyeTcs xopoias 0a3oBas MOArOTOBKA
B 0ONacTH BEPOATHOCTM H CTAaTHCTHKH, Takas [MOArOTOBKA BaXHA A
MPOJOIDKEHUS 00pa30BaHUs U AJIS1 YCTICIIHOM NPOo¢eCCHOHANBHON Kapbephi.

Kaxaprii 4enoBek MOCTOSHHO TIPHHUMAET PELICHHS Ha OCHOBE HMEIOIINXCS Y
HEro JaHHbBIX. {nd 000CHOBAHHOTO TIPUHSTHS PEIICHUS B YCIOBHSAX HEAOCTATKA
WM U30BITKa HHPOPMAMH HEOOXOIHMMO B TOM YHCIIE XOPOIIO ¢(POPMHPOBAHHOE
BEPOATHOCTHOE M CTATUCTHYECKOE MBIIUIeHHE, VMIMEHHO MO3TOMY BO3HHKIA
HEOOX0AUMOCTE (JOPMUPOBATh ¥ OOYYArOMINXCA (PYHKIIMOHANBHYIO TPAMOTHOCTS,
BKTIOYAKINYID B Ce0d YMEHHE BOCHPUHUMATH M KPUTHYECKH AHAIUM3UPOBATh
HHpOpMALMI, MPEACTABIEHHYXY B pasnMuHbBIX  (opmax, MOHUMATh
BEPOATHOCTHEIM XapakTep MHOTHX pEalbHBIX TPOLIECCOB W 3aBUCHMOCTEIA,
IPOW3BOAUTH MPOCTEHIINE BEPOATHOCTHBIC PACUETHI.

3HAKOMCTBO B yu4eOHOM KYpPCE€ ¢ OCHOBHBIMH MpPUHIUNAMH ¢Oopa, aHAIH3a U
MPEACTABNCHUA JAHHBIX W3 PA3IMUHBIX cdep sku3HH oOmiecTBa M rocygapcTBa
npuodmaer obydaromuxcad K OOLICCTBCHHBIM HHTEepecaM. HM3yuenue OcHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OPraHU3alMu nepebopa M MOACYETA YHCIa
BAPHAHTOB, B TOM YHCJIE B IPUKJIAJHBIX 33/ja4aX. 3HAKOMCTBO C OCHOBaMH TE€OPHHU
rpa)oB CO3AAET MAaTEMAaTHIECKUH (PyHIAMEHT A1 (POPMUPOBAHHUS KOMIIETCHIMIA B
obnacTi HHPOPMATHKH U LUQPPOBBIX TEXHOMOrHH. [Ipd U3YUCHHH CTATUCTHKHU H
BEPOATHOCTH 00O0TamawTcs TNpeAcTaBleHus OOyYalomuXcs O COBPEMEHHOIM
KapTUHE MHpa W METOHAaX €ro HCCIeAOBaHMA, (POpMUpPYETCs TOHHMAHHE POJH
CTAaTUCTUKN KaK HCTOYHMKA COLMAIBHO 3HAYMMON MHPOPMALIMK U 3aK/IaJBIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBILIUICHHS.

B cOOTBETCTBMH C JAHHBIMH LEISAMH B CTPYKTYpe NpPOTpamMMmbl yueOHOro
Kypca «BepoATHOCTh M CTaTHCTHKA» OCHOBHOTO oOOIIero o0pa3oBaHHSA Ha
yIIyONEHHOM YPOBHE BBIACNIEHB! CICAYIOIHE COACPKATENBHO-METOANYECKHE
muHnH: «[IpencTapneHne NaHHBIX M ONUCATENbHAA CTAaTHCTHKAY, «BEpOATHOCTHY,
«3neMeHTH KOMOWHATOPUKHY, «BBeleHHe B Teoputo rpadomy, «MHOKECTBAY,
«Jlorukay.

Coneprxanne nuHnd «IIpeacTaBneHne TaHHBIX W OTIUCATENBHAsA CTATHCTHKAY
CIY>KAT OCHOBOH i (OPMHpPOBAaHHS HABBIKOB PalOTHl ¢ WH(poOpMalHel: OT
YTeHHs M HMHTEpIpeTaudy wWHPOpPMAUHM, TNPEACTABICHHOH B Talnuuax, Ha
agarpaMMax u rpadukax, oo cOopa, HPEeACTABJIICHHS M aHAIW3a JAHHBIX C
HCTIOJIB30BAHHEM CTAaTUCTHYECKHX XAPAKTCPUCTHK CPEAHHX W PacCEMBaHMAL



Paboras ¢ maHHBIMH, O0OyualolMecd Y4yarcd CUHUTHIBATE M WHTEPIPETHPOBATH
JAHHBIE, BBIABUIATh, APIYMEHTHUPOBATh U KPUTUKOBATh NPOCTEHIIME TUMOTE3HL,
pPasMBIILIATE Haa (PaKTOpaMH, BBISBIBAKIIMMH H3MEHYHMBOCTh, M OLCHHUBATH WX
BIMSAHHE HA PACCMATPUBACMBIE BETMYUHEL U TIPOLECCHL

VHTYUTUBHOE MPEACTABICHHUE O CAy4ailHOH HM3MEHUHUBOCTH, HCCIEAOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHBHPYIOIUEH OCHOBOIM A
H3yYCHUs TCOPUM BEPOATHOCTEH. BONBIIOE 3HAYEHHE HMEIOT TPAKTHYCCKHE
3aJaHNs, B YACTHOCTH OMBITHL ¢ KIIACCUYECKAMH BEPOATHOCTHBIMA MOACIIAMH.

[IoHATHE BEPOSTHOCTH BBOAUTCA KaK Mepa MpaBAONOAOO0Ws CIy4alHOTO
cobptua. Ilpm wM3yuyeHHM Yy4YeOHOTO Kypca oOydalommecs 3HAKOMATCA C
MPOCTEHNIMMH  METOJAaMH  BBIYHCICHHS  BEPOATHOCTEH B CIyYaHHBIX
3KCTIEPUMEHTAX C PaBHOBO3MOXXHBIMH JIEMEHTaPHBIMH UCXOaMHU,
BEPOATHOCTHBIMH 3aKOHAMHU, MMO3BOJSONIMMY CTABUTh U pellaTh 0OJiee CIIQXKHBIE
3amaud. B yueOHBI Kypc BXOJAAT HA4YaJbHBIE MPEACTABICHUS O CIy4aiiHBIX
BEJIMYMHAX U HX YACITOBBIX XAPAKTEPUCTUKAX.

B pamkax y4e0HOro Kypca OCYLIECTBIACTCA 3HAKOMCTBO OOYYAIOMIMXCH C
MHOKECTBAMH W OCHOBHBIMH OINEPALMAMH HAJ MHOXKECTBAMH, PACCMATPUBAKOTCS
NpUMEPbl TPHMEHEHUS TPa(oB M SNEMCHTOB TCOPUW MHOXKECTB AJIS PELICHHUA
3aja4, a TAKKE MCHOJB30BAHMUS B APYIHX MATEMATHYCCKHX KypcaX M y4eOHBIX
MpeaMeTax.

Ha usyueHune yueOHOro kypca «BepoATHOCTh U CTaTUCTHKA» OTBOAUTCA 102
yaca: B 7 kmacce — 34 vaca (1 yac B Heaenw), B 8 kmacce — 34 4vaca (1 vac B
HEAENH), B 9 kmacce — 34 yaca (1 yac B HEAEMIO).



COIAEPXAHUE OBYYEHHUA
7 KIIACC

[IpeacTaBneHue OAHHBIX B BUAC TaOML, OHarpamM. 3anojHEHWE Talnw,
YT€HHE H TOCTPOCHHE CTOMOMKOBBIX (CTONOYATHIX) W KPYrOBBIX JUATrPAMM.
Urenne rpamKoB peanbHBIX NPOLeccoB. M3pneuenne nHGopManuu U3 JHarpamMmm
u TabJn1, NCIMONB30BAHNE Y UHTEPIIPETALHS JAHHBIX.

OnucarenbHas CTAaTUCTHKA. CpPEIHEE apU(PMETHUYECKOE, MEAMAaHA, pa3Max,
HauOONbIIeE M HANMEHBIEE 3HAYCHWS, KBAPTUJM, CPEAHEE TapMOHHYECKOE,
CpEe/HEE TAPMOHHYECKOE YHCIOBBIX JAHHBIX.

[Tpumepbl cnyvyailHOH M3MEHUMBOCTH TPU HU3MEPEHUSIX, B MacCOBOM
MPOU3BOACTBE, TCHACHUMHM W CIy4yaiHbIe KoJeOaHWs, TPYNIHPOBKA JAHHEBIX,
MPEACTABICHUE CIYYalHOW H3MEHUMBOCTH C [MOMOLIBIO AWArpamMM, YacTOTHI
3HAYEHHN, CTATUCTHYECKAA YCTOHIUBOCTE.

['pad, BepmmHa, pebpo. CreneHb BepIMHBL. Ymcno pédep W cyMMapHas
creneHb BepuH. [ToHaTue o cBsa3HbIX rpadax. [Iytn B rpadax. Llenu U LMKIEL.
O0xon rpada (3iinepoe nyts). [ToHdarue o6 opueHTHpOBaHHOM rpade. Peinenne
3a/1a4 ¢ IOMOLIBIO TpagoB.

YTBEpXKICHUA M BBICKA3bIBaHHs. OTpHLAHHE YTBEPKACHHS, VYCIOBHBIE
YTBEPK/ACHUs, OOpAaTHBIE M PAaBHOCUJIBHBIE YTBEPKACHHA, HEOOXOAUMBIE H
JNOCTATOYHBIE YCIOBUS, CBOHCTBA U NpU3HAKU. [IpOTUBOMONOKHEIE YTBEPIKIACHHA,
IOKA3aTeIbCTBA OT IPOTHBHOTO.

CnyyaiiHbpli SKCIEPUMEHT (ONBIT) U ClyyaliHoe cOObITHE. BEpOATHOCTE U
4acTOTa CHAy4YaiHOro coObiTHA. Pomb  MalOBEPOSTHBIX M MPAKTHYECKH
OOCTOBEPHEBIX COOBITHIA B TPUPOAE U B OOMIECTBE.

8 KNIACC

MHOKECTBO ¥ IOAMHOKECTBO. [IpHMEPEI MHOKECTB B OKPYIKAKOLIEM MHPE.
Ilepeceuenne m oObBCAMHEHME MHOXKECTB. Jluarpammbl Diinepa. UHCIOBBIC
MHOKeCTBA. [IpHUMEpEl MHOMKECTB M3 KypcoB anreOpel M ICOMETPHH.
Ilepeurcnenye 3MEMEHTOB MHOYKECTB ¢ MOMOILBIO OPTaHW30BAHHOIO TNepebopa U
npaBuia YMHOKeHHs. DopMyna BKIHOYCHUSA-UCKITHOUEHHSL.

OneMeHTapHBle COOBITHA. BepoATHOCTH Ciay4alHBIX COOBITHI. ONBITHL €
PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHAMHA. CilydaiiHbIi BEIOOP.

W3MepeHne paccedBaHHs YHMCIOBOrO MacCHBA. J[UCHEpCHs U CTaHAAPTHOE
OTKJIOHEHWE 4UCIOBOTO Habopa. CBOIiCTBA AUCOEPCHM W CTAHAAPTHOIO
OTKJIOHEHHUA. [[marpaMMBl pacCE€MBaHHA JBYX HAOJFOAACMBIX BeNUYHUH. JIMHeiHad
CBSI3b HA JHArpaMMe pacCeHBaHHUI.



Hepepo. [lepero cny4ailHOro skcnepuMeHTta. CBOICTBA  IEPEBBEB.
€IMHCTBEHHOCTh NYTH, CBA3b MEXKAY YHCJIOM BEPIIMH H 9HcaoM pédep. [ToHsaTue o
II0CKUX rpadax. PemeHue 3a1a4 ¢ MOMOIIBIO ACPEBLEB.

Jlornueckue coro3el «HM» U «JIHM». CBs3p MEXKAY JTOTHYECKUMH COH3aMH H
oNepalusMH HaJl MHOKECTBaAMU. M Cnob30BaHHE JIOTHYECKUX COFO30B B ajIredpe.

CnyvaiiHple  COOBITMA  KaK  MHOMKECTBA  JJICMEHTAPHBIX  COOBITHIA.
ITpotuBOonONOXKHEIE COOBITHA. Onepaunu Hag COOBITHAMH. DopMyma CIOKCHUA
BEPOATHOCTEIHA.

[IpaBuno YMHOKCHHUA BEPOATHOCTEN. YcnoBHas BEPOATHOCTE.
Ilpeacrapmenne Cny4amHOro OJSKCICPUMEHTa B BHAEC JepeBa. HesaBucHMBIC
COOBITHSL.

9 KNIIACC

Komb6uHnaroproe mpasuino ymHoxkeHus. IlepectanoBku u ¢axkropuan. Hucno
coueTanuii u TpeyronbHHK Ilackand. CpoiicTBa 4Wcen coveTtaHuil. BuHOM
Herotona. Pelienne 3aaa4 ¢ HCTIOIB30BAHHEM KOMOHHATOPHKHL

[eoMeTpuueckas BepOATHOCTh. ClydaiiHblii BHIOOp TOUKHM W3 (QHUIYPH HA
IUIOCKOCTH, U3 OTPE3KA, U3 NyTH OKPYKHOCTH.

Wcneitanusa. Yenex u Heyaada. Cepus MCMBITAaHUH A0 MEPBOro ycmexa.
Cepus wucneiTanuii bBepHynnu. BeposTHocTH COOBITHII B CEpUM HMCHBITAHUIA
beprymnu. Crny4aiiHblii BEIOOP H3 KOHEYHOTO MHOYKECTBA.

CnyyaiiHas BenHYMHA W pacnpedesicHue BeposTHocTei.  [Ipumepsl
CIIyYaliHBIX BENHYMH. BakHble pacnpencineHus — 4YWCIO TONBITOK B CEPUH
UCIIBITAHUH 0 NEPBOIO YCIEXa W YHCJIO YCIEXOB B CEPUM MCTIBITAHUI BepHyuu
(reoMeTpHYeCKOe H OMHOMHMAJIBHOE PACIIPEICIICHH ).

MareMaruueckoe OXHAAHUE CIOy4aiiHOH BeNUYMHBL. DHU3HYECKUH CMBICI
MATEMAaTU4YeCKoro OXuJaHus. [IpuMepsl HCMONB30BAaHHA MAaTEMAaTHYECKOTO
o)kuaaHud. Jlucnepcus M CTaHJAPTHOE OTKIOHEHHE CIyYalHOUW BEIHYHHBEL
CpoiicTBAa MaTEeMaTHYECKOr0 OXKUAAHMA M JUcnepcud. Maremaruueckoe
OKUAAHHE U AUCTICPCHS U3YUEHHBIX PacTpeaceHHIA.

HepaBenctBo YeOwimnépa. 3axkoH Oonpliux 4ucen. Maremarudeckue
OCHOBAHHS U3MEPEHHS BEPOATHOCTEH. POb U 3HaUYeHHE 3aKoHa OONBIINUX YHCEN B
HAyKe, B IPHPOJAE U 00MIeCTBE, B TOM YUCIIE B COLUMOIOTHUECKUAX OOCICIOBAHUAX 1
B H3MEPCHUAX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA HITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTb H CTATHCTHKA» HA
YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJ/IBTATBI

JIHYHOCTHBIC Pe3yJbTATbl OCBOCHHSA TMPOTPAMMBI [0 MATEMATHUKE
XapaKTEPH3YIOTCA B YACTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHHS

NPOABICHHUEM HMHTEpeca K TMPOLUIOMY H  HACTOAIEMY POCCHICKOM
MAT€MaTHKH, LEHHOCTHBIM OTHOLIEHHMEM K  JOCTHXKCHHIM  POCCHIICKHX
MATEMAaTUKOB M POCCUICKON MaTEMaTHYECKON IMIKOJIBI, K HCIONB30BAHUIO 3THX
OOCTHXKCHWIA B IPYTUX HAYKAX H MPUKIAAHBIX cpepax;

2) rpazkaaHCKoOro H 1yX0BHO-HPABCTBEHHOT 0 BOCIIHTAHUS:

TOTOBHOCTBIO K BBITOJNIHEHUIO OOSI3aHHOCTEH IPAKIAHMHA U PEATM3ALMU €10
MpaB, TMPEACTABICHHEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIHOHHPOBAHHS
Pa3TUYHBIX CTPYKTYP, ABICHUH, NPOLECAYp TPaXAAHCKOTO OOmiecTBa (HAMpUMep,
BBIOOPEL, ONIPOCH!), TOTOBHOCTERE) K OOCY>KIACHHEO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TMPAKTHYECKUM TPUMEHECHUEM JOCTIDKCHUII HAyKH, OCO3HAHHUEM BaXKHOCTH
MOPAIBHO-3THYECKUX NPUHIIUIIOB B AEATENBHOCTH YIEHOTO,

3) TpyAOBOro BOCIIHTAHUA:

YCTAHOBKO Ha AaKTHBHOE Yy4acTUE€ B PEUICHHH MOPAaKTHYECKUX 3a1ad
MATEMATUYECKOM HANPABJICHHOCTH, OCO3HAHHEM BAa)KHOCTH MATEMATHYECKOTO
o0pa3oBaHHUA HA TPOTHKECHHM BCEH JKU3HM I YCIELIHOH NpodeCcCHOHANBHOM
OCATCTBHOCTH M PA3BUTHEM HEOOXOAMMBIX YMCHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHAWBUAYAIBHOH TPACKTOPUN 0OPA30BAHUA U KU3HECHHBIX TIJIAHOB C
YUYETOM JIMYHBIX HHTEPECOB M OOMIECTBEHHBIX MOTPEOHOCTEH;

4) 3CTEeTHYECKOro BOCIHTAHHS:

CNOCOOHOCTBED K 3MOIMOHABHOMY M 3CTETHYECKOMY  BOCHPUATHEO
MaTeMaTHUECKUX OOBEKTOB, 3a7ay, PEIUCHUH, PacCy>KACHUH, YMEHHIO BHIETH
MaTEMATUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE,

5) neHHOCTel HAYYHOT0 MO3HAHUS:

OpUCHTAMEH B OCATCTBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
MPCOCTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHA YEJIOBEKA, MPUPOALI H
o0liecTBa, MOHUMAHUEM MAaTEeMATHYCCKONM HAyKH KakK Cepel YeIOBEYECKOI
OCATENIBHOCTH, 3TAMOB €& Pa3BUTHA U 3HAYHMOCTH AJIA PA3BUTHS LHUBWIN3ALHKH,
OBJIANCHHUEM SI3BIKOM MATEMATUKH MU MAaTEMaTHYCCKON KyJNBTYPOH KaK CpPeacTBOM
MO3HAHUS MUPA, OBNAJACHUEM HABBIKAMH HCCIIECA0BATEIBCKON ACATETBHOCTH,

6) ¢u3uUecKkoro BOCHHTAHHS, (POPMHPOBAHHSA KYJbTYPbI 3A0POBbH H
IMOLHOHAJILHOTO (/1aromoJyyHsa:



TOTOBHOCTBE) TPUMEHATh MATEMATHUYECKNE 3HAHUSA B HHTEPECAX CBOETO
3M0pOBBS, BEICHHA 370poBOr0  o0pasa  >KM3HH  (30pPOBOE  NUTAHUE,
cOaaHCUPOBAHHBII PEXKUM 3aHATHII W OTABIXA, peryiaspHas (usmyeckas
AKTUBHOCTB), C(POPMHPOBAHHOCTBI) HaBBIKA pe(raekcHU, TNPHU3HAHHEM CBOETO
MpaBa Ha OIIUOKY M TAKOTO K€ MpaBa APYroro YeIoBEKa;

7) 3K0JIOrHYE€CKOr0 BOCIHTAHUS:

OpPHEHTALMEH HA PUMEHCHNE MATEMATHYSCKUX 3HAHUN A7 PEIICHHA 33424
B 00IacTH COXPAHHOCTH OKPYKAIOWICH cpeapl, IUIAHUPOBAHHA IMOCTYNKOB H
OLECHKHA HMX BO3MO)KHBIX IMOCINEACTBUN [N OKPY)KAIOLWICH Cpedpl, OCO3HAHWEM
rno6anbHOro XapakTepa KONOTHUSCKHX TPo0aeM U MyTei UX pemeHus;

8) apanTanMH K U3MEHSIIOLIHMCS YCJIOBHAM COLMANBLHOH H NPHPOAHOI
cpeabi:

TOTOBHOCTBI) K ACHCTBHUAM B YCIOBHAX HEOMPEACNEHHOCTH, MOBBILICHHIO
YPOBHS CBOSH KOMIETCHTHOCTHU YEPE3 MPAKTHUECKYIO AEATENBHOCTE, B TOM YHCHE
YMEHUE YUUTBCS Yy APYIHX ToJeH, mpuodperars B COBMECTHOH ACATENBHOCTH
HOBBIC 3HAHUSA, HABBIKH M KOMIIETCHIHH W3 OTIBITAa APYTHUX,

HEOOXOAUMOCTEIO B OPMUPOBAHWH HOBBIX 3HAHWI, (OPMYJIMPOBATH WACH,
MOHATHS, THTIOTE3bl 00 0OBEKTaX U ABICHHAX, B TOM YMCJIC PAHEE HEH3BECTHBIX,
0CO3HABaTh ACPUUUTE COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, IJIAHHPOBATH
CBOE Pa3BUTHE,

CNOCOOHOCTBED  OCO3HABaTh  CTPECCOBYXD  CHUTYAlMK), BOCTIPHHHMATh
CTPECCOBYI0 CHUTYAIMK) KaK BBI30B, TPEOVIONIUI KOHTPMEP, KOPPEKTUPOBAThH
MPUHUMAEMBIE PEIICHUS WU ACHCTBUA, (POPMYTHUPOBATH U OIECHUBATh PHUCKH H
MOCIeACTBHSA, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesynbTare 0CBOCHUA MPOrPaMMBL [0 MAaTEMATHKE HAa YPOBHE OCHOBHOTIO
o01ero oopasoBanud y obydarowerocs OyayT c(pOpMHPOBaHE MeTanpeAMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOLHECS OBJIAJICHUEM YHUBEPCATBHBIMH
MO3HABATENBHEIMU ~ JACHCTBUAMH,  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMH
ACHCTBUSAMHM H YHUBEPCATBHBIMH PErYJIATUBHBIMH ACHCTBUSMU.

ITo3HaBaTe/IbHBIE YHHBEPCAJILHBIE YUeOHbIe IelicTBUS
ba3zoBbie TOrH4YeCKHe JeHCTBHA:

BBIABIIATE M XAPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MaT€MaTUYECKUX
OOBEKTOB, TIOHATHWIA, OTHOIICHWA MEXAYy MNOHATHAMH, (POPMYyJIHPOBATH
OTNpEe/ICNICHNS TOHATUH, YCTAHABIUBATE CYIIIECTBEHHBIH NPU3HAK KIacCH(pUKaIVH,
OCHOBaHHs JJ1s1 0000NICHHS U CPaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHANIN3A,



BOCIpUHMMATh, (OpMynHpoBaTh M  NpeoOpasoBBIBATh  CYXKACHUS:
YTBEPANUTENBHBIE H OTPULIATENILHBIC, ¢TUHUYHBIE, YaCTHBIE U OOIIUE, YCIOBHBIE,

BBIABJIATE MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H H NPOTUBOPEYHS
B (aKkTax, AAHHBIX, HAOMIONEHHUAX M YTBEPXKACHHUSX, MpeAIarath KPUTEPHUH A
BBHISIBJICHHS] 3aKOHOMEPHOCTEH H MPOTUBOPEUHIA,

Aenath BBIBOABI C WCMOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX H
HHAYKTHBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHUIT M0 aHAIOTHH;

pa3bupare AOKA3aTebCTBA MATEMATHUYCCKUX YTBEPKICHHH (TIPAMBIE H OT
POTHBHOIO), MPOBOAUTH CAMOCTOATENIBHO JOKA3aTeNbCTBA MATEMATHYCCKHX
¢dakToB, BHICTpPAaMBATH APTYMEHTALMIO, MPUBOIUTH TPUMEPHI W KOHTPIPHUMEPHI,
MPUMEHATE METOA MATEMaTHYeCKOM HHAYKIMH, OOOCHOBHIBATh COOCTBEHHBIC
pacCy>KIeHN,

BEIOMpaTh Cmoco0 pemieHus yueOHOH 3agaud (CpaBHMBATB HECKOJBKO
BAPHAHTOB  pEIUEHUs, BHIOMpare HauOonee TNOAXOMAMMA ¢ y4ETOM
CaMOCTOATENBHO BBIACICHHBIX KPUTEPUER).

Bba3oBbie Hcc/1e10BaTeNIbCKHE AeifiCTBHA:

WCIONB30BaTh BOMPOCH KAaK HMCCICAOBATCIIBCKHNA HHCTPYMEHT TO3HAHWA,
dopMyIHMpPOBATE  BOMPOCH,  (UKCHPYIOIMKME  TMPOTHBOPEYHE,  MPodneMmy,
CaMOCTOATENBHO YCTAHABIMBATL HCKOMOE M JaHHOE, (POPMHPOBATH THIOTE3Y,
ApryMEHTUPOBATH CBOK) MO3HLIUIO, MHEHHE,

NPOBOJUTh [0 CAMOCTOATENBHO COCTABJIEHHOMY IUTAHY 3KCIIEPUMEHT,
HCCIE0BAHNE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEMaTHYeCKOro OOBEKTa,
3aBHCHMOCTEH 0OBEKTOB MEXAY COOOIA,

CAMOCTOATENBHO (POPMYIHPOBATE OOOOIIEHHA H BBIBOABI MO PE3yJbTaTaM
MPOBEAEHHOTO  HAOMIOACHWS, HCCICOOBAHHA, OKCIIEPUMEHTA, OLCHUBATH
IOOCTOBEPHOCTH MONMYYCHHBIX PE3YIbTAaTOB, BHIBOAOB 1 00001ICHNIT,

NPOrHO3UPOBATh BO3MOJKHOE pPAa3BUTHE MPOLIECCA, a TaKkKe BBIABUIATh
PETIONIOKEHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaGora ¢ unopMaunei:

BBIABJIATE HEAOCTATOYHOCTE M M30BITOUHOCTH HH(POpPMALNM, JAHHBIX,
HEOOXOMMMBIX /ISl PEILICHHUS 3a]a4H;

BBIOMpATh, AHAMM3UPOBATh, CHCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
HH(OPMALMIO PA3THYHBIX BUAOB U (JOPM MPEACTABICHHS,

BEIOMpaTh (opMy mpeacTaBiIcHUA HHPOPMALMH ¥ WIUIIOCTPHUPOBATH
pelIacMBele 3aja9l CXEMaMH, AMarpaMMaMy, HHOH rpaukoi U MX KOMOHHALMAMY,

OLICHHBATh HAEKHOCTh MHPOPMALWH TIO KPUTEPHAM, TPEIHIOKCHHBIM HITH
chopMyIMPOBAHHBEIM CAMOCTOATEBHO.

KoMMyHHKATHBHBIE YHHBEpCAIbHbIE YUeOHbIe AeiicTBHS:



BOCIIPUHUMATE M (JOPMYIHPOBATH CYXIEHHS B COOTBETCTBHHU C YCIOBHAMHU U
HeasIMH OOLICHUd, ACHO, TOYHO, PAMOTHO BBIPAXKATh CBOK TOYKY 3PEHUS B
YCTHBIX U THCBMEHHBIX TEKCTAX, NABaTh TMOSCHEHHS MO XOAy PEIICHHS 3a1a4H,
KOMMEHTHPOBATh NONYYEHHBIH pE3yIIbTar,

B XOJ¢ OOCY>KIEHHS 3a4aBaTh BOMPOCH MO CYLIECTBY OOCYXKIAEMOM TEMBEIL,
npoOneMel, pemaeMoil 3aJauM, BBICKA3BIBATh MICH, HALCICHHBIE HA MMOHCK
PEIICHUA, COMOCTABIATE CBOM CY)KOCHHMA C CY)KICHHAMH APYTHX YYACTHUKOB
auanora, oOHApPYKUBATh PA3IMUME U CXOACTBO TO3HMLHMH, B KOPPEKTHO# ¢opme
dbopMyIMpPOBATH PA3HOTIACHS, CBOU BO3PAKCHHUSA,

NPEACTABNATh PE3yJIbTaThl PEILEHHS 3aJa4H, SKCIICPUMEHTA, HCCIICIOBAHNS,
MPOEKTa, CAMOCTOATENBHO BHIOMpATh (POpMAT BBHICTYNNCHHA ¢ YYETOM 3a/a4
MPE3CHTALMY U OCOOCHHOCTEH ayIUTOPHUH;

TIOHHUMATh M HCMOJB30BaTh MPEUMYINECTBA KOMAHAHOH W HHAUBHAYAIBHOI
paboThl TIpH penieHHNM Y4eOHBIX MaTeMaTHYeCKHX 3a4a4, NPHHUMATh LENb
COBMCCTHON AEATENbHOCTH, IUIAHHPOBATh OPraHM3ALHUI0 COBMECTHOH paboTEl,
pacnpenenaTs BUABI paboT, AOTOBApUBATECH, OOCYKOATH MPOLIECC U Pe3yNabTar
paboThl, 060011aTE MHEHHS HECKONIBKUX TTIOACH;

YYaCTBOBATH B IPyHNoBeIX Popmax pabotel (00cykaeHus, 0OMEH MHEHHM,
«MO3TOBBIC WOTYPMBI» M HHBIC), BHINOJHATE CBOK 4YacTb padoTel H
KOOPAUHUPOBATh CBOM JCHCTBUS € JAPYTHMH 4YICHAMH KOMaHJbI, OIICHHUBAaTh
KaueCTBO pe3yJsTaTa M Ka4yeCcTBO CBOEro BKIana B OOMMiEl pe3ynbrar mo
KpPUTEPUAM, CHOPMYJHPOBAHHBIM YYACTHUKAMH B3aUMO/IEHCTBHSI.

PeryasiTHBHbIe YHHBepCAJIbHbBIE Y4eOHbIe TeHCTBHS
Camoopranmsanus:

BBIABIIATE NMPOONEMBI UId PELICHHUA B YKM3HECHHBIX U YYEOHBIX CHTYaUMAX,
OPHEHTHPOBATBCA B PA3IMYHBIX TOAXOAAX NPHHATHS PELICHWI (MHAUBAAYAIBHOE,
TPYIIIOBOE);

CAMOCTOATENIBHO COCTABIIATE IUIAH, AJITOPHTM PEIUCHHS 3afa4dd (MIH €ro
4acTh), BBIOMpPATH CIOCOO PpEIIEHHS C YYETOM HMMEIOIMMXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATH BapHAHTHI
peleHmii ¢ yuéToM HOBOM HH(pOpMaLUH.

CaMOKOHTPOJIb, IMOIHOHANILHBIH HHTEIEKT:

BIAJETh CNOCO0AMH CAMONIPOBEPKH, CAMOKOHTPOJIA TPOLECCa H Pe3yJibTaTa
peIICHUA MAaTEMAaTHYECKOM 3aJa91, CAMOMOTHBALIMH U pedIeKCcHu;

NPEABHACTh TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTEH NPU PELICHUU 3aJa4H,
BHOCUTb KODPEKTHBEI B JCATENBHOCTE HA OCHOBE HOBBIX OOCTOATENBCTB,
Hall ACHHBIX OIINOOK, BEISBICHHBIX TPYAHOCTEH,



OLICHHBATh COOTBETCTBHE PE3YJIbTATAa ACATEIBLHOCTH IMOCTABICHHOH NEMH H
YCIOBUAM, OOBACHATH MPHUYHHBL AOCTHXKEHUA WIH HEMOCTHKEHUA 1IENH, HAXOUTh
OIIHOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BBIPKATh 3MOLMH MpPU HM3YYEHUHM MATEMaTHYeCKHX OOBEKTOB M (PaKTOB,
JaBaTh 3MOLMOHATIBHYIO OLIEHKY PELICHHs 3a1a4H.

IMMPEAMETHBIE PE3YJIBTATHI

K xoH1y o0yueHns B 7 kjaacce 00y4aroMics MOYYHT CEAYIONNE MPEIMETHBIE
PE3YIIBTATHL

Uurate WHPOpPMALMIO, NPEACTABICHHYI) B TalNuIax, Ha QUarpamMax,
MPEACTABIATE AAHHBIC B BHJAE TaOJHUL, CTPOUThH CTONOUKOBBIE (CTOJOUYATHIE) U
KPYTrOBBIC AHMATPAMMEIL IO MACCUBAM 3HAYCHHUH.

OnuceiBaTe HM = MUHTEPIPETUPOBATH  PEANIbHBIC  YHCIIOBHIE — JAHHBIC,
NMpeIOCcTaBICHHBIC B TaONKLIAX, HA AUarpaMMax, rpadukax.

Hcnonp30Barte ANA OMUCAHUA JAHHBIX CTATHCTUYECKHE XAPAKTCPUCTHUKH:
cpeaHee apupMETHUECKOe, MEAWaHa, HAuOONbIIEC M HAUMCHBILEE 3HAYCHHA,
pazMax, KBapTHJIH.

VIMeTh TIPEACTABICHHE O JIOTHYECKUX YTBEPKACHHAX U BHICKA3BIBAHHAX,
YMETh CTPOUTh OTPUIAHUA, (POPMYJHPOBATh YCIOBHBIE YTBEPXKACHHS IPH
pelieHHH 3a/1a4, B TOM YHCJIe M3 APYTHX YU€OHBIX KYPCOB, HMETh MPEACTABIICHUE
O TEOPEMAX-CBOHCTBAX U TEOPEMAX-NPU3HAKAX, 0 HEOOXOAUMBIX U AOCTATOYHBIX
YCIOBHAX, O METOJE A0KA3aTENBCTBA OT MPOTUBHOIO.

MMeTs TPEeACTaBICHHE O CIYy4aiHONM W3MEHYMBOCTH HA [PHUMEpPax
pe3yNbTaTOB W3MEPEHHUH, LCH, (PU3NUECKUX BEIMYHH, AHTPONOMETPUYECKUX
OAHHBIX, UMETH MMPEACTABICHUE O CTATUCTHYECCKONH YCTOHIMBOCTH.

Hcnone3oBare AAS OMMCAHUA JAHHBIX YaCTOTHl 3HAYEHMH, TPyNNUpPOBaTh
JAHHBIE, CTPOUTH TUCTOTPaMMBI TPYNNHUPOBAHHBIX TaHHBIX.

Hcnone3oBare Tpadel and pelieHds 3a4ad, HMETh MPEACTABJICHHE O
TEpPMHHAX TEOpUH rpadoB. BeplIMHA, peOpo, LENb, UK, MyTh B rpade, HMETh
npeAcTaBiaeHue 06 00xoae rpada u 00 OPUEHTHPOBAHHKIX rpadax.

K xoHny o0yucHns B 8 kimacce oOydaromuics MoIydnT CICAYIOINE IpeAMETHRIC
PE3YJIBTATHL

OnepupoBaTh NOHATUIMH MHOXKECTBA, MOJAMHOKECTBA, BHITIONHATE ONEPAlIH
HaJl MHOXECTBAMH. OOBCIAUHEHHE, MEPECCUCHUE, MNEPEUHCTATh JIIEMEHTHI
MHOJKECTB € MCIIONB30BAHUEM OPTaHH30BaHHOTO mepebopa M KOMOHHATOPHOTO
MpaBuia YMHOXKEHHS.

Haxoaute BEpPOATHOCTU CNYYAHBIX COOBITHH B CIy4alHBIX ONBITAX, 3HAs
BEPOATHOCTH  JJIEMCHTApHBIX COOBITHH, B TOM 4YHCJIE B ONBITaX C



PaBHOBO3MO)KHBIMH 3JIEMEHTAPHBIMH COOBITHAMHU, UMETh TIOHATHE O CIy4YalHOM
BHIOOpE.

OnuchBaTh JAAHHBIE ¢ MOMOIUBIO CPETHHX 3HAYEHWH M Mep pacceuBaHMA
(Iucmepcus U CTaHAAPTHOE OTKIOHEHHE). YMETh CTPOUTH U HHTEPNPETUPOBATH
AUArpaMMBbl PaCCEHBAHNS, UMEThH MIPEACTABJICHUE O CBA3H MEXAY HaOJF0JaeMbIMH
BEJIMYMHAMH.

MMeTs mnpeAcTaBieHHE O JOepeBe, O BepIMHAX W pédpax Jepea,
HCTIOJIB30BAHHM ACPEBLEB MPHU PCLICHUN 3aJa4 B TCOPHH BEPOATHOCTEH, B APYTUX
yueOHBIX MAaTEMaTHYECKUX Kypcax U 3aJa4 H3 APYTHX YIeOHBIX MPEAMETOB.

OnepupoBatk NOHATHEM COOBITUS KaK MHOKECTBA SJIEMEHTAPHBIX COOBITHIA
CIIyYAfHOTO OMBITA, BBHIMOJHATH OMEPAUUU HAA COOBITHSAMH, HCMONB30BATH MPH
peIICHHH 3aAa4 AuMarpaMMbl Jiifiepa, YUCIOBYK) MPAMYIO, NIPUMEHATH (GOpMyIy
CIIOXKEHHUS BEPOATHOCTEH.

[Tonb30BaThCA MPABUIOM YMHOXKEHHS BEPOATHOCTEH, HUCTIONB30BATH NEPEBO
IJId TIPEACTABICHHS CIYYAHHOTO ONBITA TPU pelleHUH 3a1ad. OmnepHpoBarhb
MOHATHEM HE3ABUCUMOCTH COOBITHIA.

K koH1y oO6yueHus B 9 kinacce oOydalomuicsa MOMyInT CACOYIOINE MTPEIMETHBIC
PE3YIBTATHL

[Tonp30Barbcd KOMOHHATOPHBIM TNPABHJIOM YMHOXXEHHSA, HAXOAMTH YHCIIO
MEPECTAHOBOK, YHUCIO COYETaHWil, MONB30BaThCs TpeyroyibHukoM [lackansa mpu
pelleHNH 33134, B TOM YHCJIE HA BHIYUCIIEHHE BEPOATHOCTEH COOBITHIA

Hcnone3oBare  MOHATHE  FEOMETPUYECKOH  BEPOATHOCTH,  HAXOAUTh
BEPOATHOCTH COOBITHIH B ONBITAX, CBA3AHHBIX CO CIIyYAifHBIM BBHIOOPOM TOYEK W3
IUIOCKOH (PUTYPEI, OTPE3KA, JJIHHBI OKPYKHOCTH.

HaxoanuTe BEpOATHOCTH COOBITHII B OMBITAX, CBA3AHHBIX ¢ HCTIBITAHUAMH [0
OOCTIDKCHUA TIEPBOrO YCIEXA, B CEPUAX UCTIBITAHUI bepHyin.

VIMeTs mpencTaBneHUE O CIyYaHBIX BEIMYMHAX M OMO3HABATH CIIyYaiiHbIC
BEJIMYMHBI B  ABICHUAX OKPYXAWIIET0 MHpa, ONEPUPOBATh TOHATHEM
«pacmpeAcicHUe BEPOATHOCTENY. YMETh CTPOUTH PAaclpeleiCHHs BEPOSITHOCTEM
3HAYECHU CIYYAfHBIX BEIUYNH B U3YUYEHHBIX OTIBITAX.

Haxoaute MareMaTu4yeckoe OXKUAAHHE U JUCTICPCHIO CNYYaiiHOM BEJIMYHHBI
M0 paclpeacieHHIO0, TPUMEHATh YHCIOBBIE XAPAKTEPUCTUKH  HM3YYCHHBIX
pacnpeaeNiCHHi TP PELICHUH 3a7ad.

VIMeTh TIpeACTaBIICHHE O 3aKOHE CYYaHBIX YHCET KAK O TPOSBICHUH
3aKOHOMEPHOCTH B CIIy4aiiHOW H3MEHUHBOCTH, IMOHHMATh MATEMaTHYECKOE
000CHOBaHHE OJIM30CTH YacTOTH H BEPOSTHOCTH COOBITHSA. IMETh MpeACTaBICHHE
0 PO 3aKOoHa GOJIBIIMX YHCEJ B IPUPOAE U OOIIECCTRE.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIIACC

KoauuecTBo yacos DJIeKTPOHHbBIE
HaumeHOBaHMeE PA3/1e/IOB H TeM un(pposbie
Ne n/n . Konrpoabnsie | Ipakruueckue (twapp )
NnporpamMmmsI Bcero o0pa3zoBartejibHbIe
padoThI padoThI
pecypchbl
[[bubnuoreka ITOK
1 I1 4
PRACTARICHRE Ha R https://m.edsoo.ru/396d8 14¢]
Bbubnauoreka LIOK
2 R Sy 8 ! https://m.edsoo.ru/596d8 14¢
5 bubnuorexa [JOK
3 SR > 1 https://m.edsoo.ru/596d8 14¢
bubnuoreka LIOK
4 B 4
BEUSHIRE B FEoliaR TR https://m.edsoo.r/596d8 14¢
Butnuoreka IIOK
5 JI 3
ormKa 7 https://m.edsoo.ru/596d8 14¢
6 BeposTHOCTD M yacTOTa Ciy4altHOrO 5 | bubnuoreka LIOK
coObITHS https://m.edso0o.ru/596d8 14¢
. IToBTopenue, obobuieHue, 5 1 bubmoreka [IOK
cUCTeMaTH3alusl 3HaHU I https://m.edsoo.ru/596d8 14¢
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 3




8 KUZIACC

KonauuecTBo uacos D/IeKTPOHHBIE
HaumenoBaHue pa3aesioB U TeM nudposbie
Ne n/n P Konrpoabubie | I[IpakTuueckue o ‘
NpoOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypcsbl
Bbubauoreka LIOK
1 Il 7 3
AHIOREHI KPRl AR https://m.edsoo.ru/032cfeff
Butnunoreka IIOK
2 M 4
HowecTsa https://m.edsoo.ru/032cfeff
. bubmuoreka [IOK
3 B 4 1 1
€POSITHOCTD CJTy4aHOTO COOBITHS https://m edsoo ra/032cfoff
4 OnucarenbHas craTucThka. PaccenBanue 5 1 bubauoreka LIOK
JIaHHBIX https://m.edsoo.ru/032cfeff
Bbubmuoreka LIOK
5 B 3
S e https://m.edsoo.ru/032¢cfeff
Bbubnuoreka IIOK
6 JI 2
AN https://m.edsoo.ru/032cfeff
7 Onepauun Haa ciry4aiHBIMU COOBITHSMH. . bubnuoreka LIOK
CrnoxeHue BepOATHOCTEH i https://m.edsoo.ru/032cfeff
8 YcnoBHas BEPOSTHOCTb, YMHOKEHHE 5 bubnunorexa [IOK
BEPOSITHOCTEH, HE3aBUCHUMBbIE COOBITHS https://m.edsoo.ru/032cfeff
9 ITosTopenue, obobuieHue, 5 . Bbubmmoreka [IOK
cUCTeMaTHU3aLus 3HAHUH https://m.edsoo.ru/032cfeff
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 1




9 KJIACC

KonauuecTBo uacos D/IeKTPOHHBIE
HaumeHnoBaHHe pa3aesioB H TEM uupposbie
Ne n/n P Konrpoabubie | I[IpakTuueckue o ‘
NpoOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypcsbl
Bbubauoreka LIOK
1 TlosTopessR Kypod & Kmceh 3 https://m.edso0.1u/8b68c39f
Butnunoreka IIOK
2 AT REG S . https://m.edsoo.ru/8b68c39f
3 I'eomeTpuueckast BEpOSITHOCTb 3 bnlmmorexa TIOK
i P https://m.edso0.1u/8b68c39f
Bubnuoreka IIOK
* Mg BEp s . https://m.cdsoo.ru/8b68c39f
5 CnyyaiiHas BeTMYMHA 3 huemereslIOK
Y ’ https://m.edsoo.ru/8b68c39f
6 Yucnosble XapaKTEPUCTUKH CITyHaHHBIX 6 bubnuorexa [JOK
BEJIMYHUH https://m.edso0.1u/8b68c39f
bubnuoreka LIOK
T 3
Sl e https:/m edsoo.ru/8b68c39F
g IToBTopenue, obobuieHue, 4 1 bubmoreka [IOK
cucreMaTu3alnus 3HaHUH https://m.eds00.1u/8b68c39f
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0




IHOYPOYHOE INTAHHPOBAHHE

7 KIIACC
KoauvecrBo yacoB
Harta
Ne n/n Tema ypoka KouTponbhbie IIpakTHYecKne
Bcero H3Y4YeHHA
padoTbl patoThI

IlpencraBneHue JaHHBIX B BUAE TAOIUL,

! auarpaMm. 3anonHeHHe TabJHL, YTeHHe H 1 1.09.-
MOCTPOEHHE CTONOHKOBBIX (CTONOYATHIX) H 6.05.2025
KPYTOBBIX JHATPAMM
IpencraBneHye JaHHBIX B BUAE Tabuiui,

5 nuarpamm. 3anonHeHue TabiuLl, YTeHue u 1 8.09.-
MOCTPOSHUE CTONOHKOBBIX {CTONCUATBIX) H 18.09.2025
KPYTOBBIX JHAPAMM

15.09.-

3 YreHne rpaduKoB peaNbHbIX MPOLECCOB 1 20.09.2025
IMpaxTuueckas pabora no reme

4 "H3sneuenne nHGOpPMaLMH H3 JHATPAMM H 1 1 22.09.-
TaOUL, HCHONB30BAHHE H HHTEPIPETALHs 27.09.2025
NaHHBIX"
OnucarenbHas CTATUCTHKA. CPEHES 29.09.-

5 1 4.10.2025
apudMeTHUECKOE, METHAHA
0O . 6.10.-

MHcaTeNbHas CTaTHCTHKA: CpeliHee

6 1 11.10.2025
apudpMeTHUECKOe, MeIHAHA
0 : 13.10.-

MHCATEJIbHAA CTATHCTHKA: pa3max,

7 1 18.10.2025

HaHGOHbI_IIee H HAHME€HBLICEC 3HAYCHHS,




KBApTHUJIHU

auarpaMm. YacToTel 3HaUCHUI,

OnucarenpHas CTATUCTHKA: Pa3Max, 20.10.-
8 HAaHOOJIbIIEE H HAMMEHbBIIIEE 3HAYSHHS, 25.10.2025

KBapTHIH

OnucarenbHas CTaTUCTHKA: pa3Max, 3.11.-
9 HaubOoJblIee H HAUMEHbLIee 3HAYEHHS, 8.11.2025

KBapTJIH

OnucarenpHas CTaTHCTHKA: CPEIHEE 10.11.-
10 FrapMOHHYECKOE, CPEHEE TAPMOHHYECKOE 15.11.2025

YHCJIOBBIX JAHHBIX

OnmucarenbHas CTaATHCTHKA: CPEAHEE 17.11.-
11 TrapMOHHYECKOE, CPEIHEE rapMOHHUYECKOE 22.11.2025

YHCJIOBBIX JaHHBIX

IMpakTHyeckas paboTa no Teme 24.11.-
12 "OnucaTteNnbHas CTaTUCTHKA: MPaKTHYECKas 29.11.2025

pabora"

1.12.-

13 O60o0meHne, KOHTPOIbL 6.12.2025

ITpuMepbl cnyyalHOH H3MEHYHBOCTH MPH 8.12.-
14 U3MEpPEHHUAX, B MACCOBOM MPOU3BOACTBE. 13.12.2025

TeHmeHUWH U cny4aiiHble KoneOaHHA

I'pynnupoBKa JaHHBIX, MPEeOCTaBICHHE

CIy4aiiHOH H3MEHYHBOCTH C MOMOILBIO 15.12-
15 . 20.12.2025

nuarpamMm. HacToTe! 3HAMEHHUIT,

CTaTHCTHYECKAs YCTOHYHBOCTD

I'pynnupoBKa JaHHBIX, MpeaCTaBIeHHE 92.12.-
16 CNy4aiiHON H3MEHYHBOCTU C MOMOLLBIO 27.12.2025




CTaTHCTHYCCKAaA YCTOﬁ‘{I/IBOCTb

I'pynnupoBKa JAHHBIX, NPEACTABISHHE

17 Cy4aiHOH H3MEHYHBOCTH € TOMOILBIO 12.01--
nuarpaMm. HacToTe! 3HA4EHUIT, 17.01.2026
CTATHCTUYECKAA YCTOHYHBOCTh

18 IMpakTH4eckas pabora mo reme 19.01-
"Cray4aliHas H3MEHYHBOCTB" 24.01.2026
I'pad, Bepmuna, pedbpo. CreneHn
BepiHHbL Uncno pébep u cymmapHas 26.01-

19 31.01.2026
creneHp BepiunH, [ToHATHE O CBA3HBIX
rpadax. ITytu B rpadax
Lenu u uuknasl. O6xox rpada (3iinepos 2.02.-

20 nyTb). [IoHATHE 00 OpHEHTHPOBAHHOM 7.02.2026
rpage
Lenu u uuknsl. O6xon rpada (siinepos 9.02.-

21 nyTb). [IoHATHE 00 OpHEHTHPOBAHHOM 14.02.2026
rpace

16.02.-

22 Pemenne 3ana4u ¢ moMouero rpagos 21.02.2026
Jloruka. YTBep:kAe€HUS U BbICKa3bIBAHHA.

OTpHUaHHe YTBEpP:KOCHNUS, YCIIOBHBIS 24.02-

23 28.02.2026
yTBEpKOCHUA, OOpaTHBIE H PABHOCHJIBHBIE
yTBEPKOCHUA
HeoGxonuMble 1 AOCTaTOYHBIE YCIIOBHS, 205

24 . 7.03.2026
CBOICTBA H MPH3HAKH
ITpoTHBONOIOKHBIE YTBE €HHS,

25 P YTBEPHA 10.03.-

AOKa3aTCabCTBA OT MPOTHBHOIO




14.03.2026

26 CnyyaliHbli 5KCrepyUMeHT (OMbIT) U 1 10,05
ciy4aiiHoe coObITHe 21.03.2026
B o 30.03.-

27 €POATHOCTD H MacTOTA CIIyHaliHOrO 1 1089026
coObITHS .04,

a8 BepoATHOCTD M HaCTOTa ClIy4aiiHOrO 1 6.04.-
COBLITHS 11.04.2026
Posib ManoBepoATHBIX H MPAKTHYECKH 13.04.-

29 NOCTOBEPHBIX COOBITHIT B PUPOAE H B 1 18.04.2026
obmecrse
IIpakTHueckas padboTa no Teme 20.04.-

30 "BeposATHOCTb H 4aCTOTa CJAy4aitHOTO 1 25.04.2026
cobbITHA"
IMosropenue u 0600wEeHNE. 27.04.-

31 IMpencraBnenne naHHpIX. ONHCATENbHAS 1 30.04.2026
CTATHCTHKA
IMoeropenue u 0600weHNe. 4.05.-

32 IIpenctaBneHue qaHHbIX. OnHcaTeNbHAsA | 8.05.2026
CTATHCTHKA
i 606 B 12.05.-

13 oBTOpeHHe U 0060b1eHne. BepoarHocTs )

2
CNy4aiHOTO COOBITHS 16.05.2026
11 18.05.-

oBTOpeHHE U 00001eHne. MHOXKeCTBA H
34 1 23.05.2026

MOAMHOXKECTBA. DJIEMEHTBI TEOpHU rpados

OBILEE KOJIMYECTBO YACOB IT1O ITPOTPAMME

34




8 KIIACC

Ne n/m

Tema ypoka

KoauuyecTso yacos

Bcero

Kourpoabneie
paboTn

IIpakTnaeckne
padoTel

Jdara
H3yYeHHSs

IMoeropenne/ Ilpencrapnenne naHHbBIX B
BHAE TaOnu ¥ quarpamm. OnucarenpHas
CTATHCTHKA

ITosTropenue/ CnydaiiHasg H3MEHYHBOCTE.
Cayyatinple cOObITHS. BepoaTHOCTH H
YacTOTHI.

I

[ToBTOpeHue. INEeMEHTH TEOPHU
MHOXECTB. DJIEMEHTBI TEOPUU IPpadoB

MHOkecTBO H NOAMHOKECTBO. [IpuMepsr
MHOXECTB B OKPY2KAKILEM MHpPE

IlepeceyeHne U 0ObeAUHEHHE MHOKECTB.
AuarpaMmel Diinepa

Yucnaosbie MHOKeCTBA. [IpHMeph
MHOXECTB H3 aJIredpel H T€OMETPUH

IMepeuncaeHue 31EMEHTOB MHOXKECTB €
MOMOLIBKY OPraHHU30BAHHOrO nepebopa u
npaBHia yMHOXeHHs. PopMyna
BKIIFOUCHHA-HCKITIOUYCHHA

DneMeHTapHble cOObITHA. BeposaTHOCTH
CIy4aiiHbIX COOBITHIT. OMBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
coOprrusimu. Ciy4aiinelii BEIOOp

JneMeHTapHble COObITHA. BeposTHOCTH




CIy4aifHbIX COOBITHIA. OMBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
coOprrusamu. Cay4aiineiii BEIGOD

10

DneMeHTapHbie COObITHA. BeposTHOCTH
cnydaiiHbIX COObITHI. OmBITH ¢
PaBHOBO3MOXHBIMH 3JIEMEHTaPHBIMH
coObITHAMH. CaydaliHblii BLIGOD

11

IIpakTHueckas padoTa no Teme
"BepoaTHOCTD cliydaiiHOTro coObITHS "

12

H3mMepeHHe paccenBaHUs YHCIIOBOIO
maccuBa. Jlucrnepcus u CTaHAapTHOS
OTKJIOHEHHE YHCIIOBOrO Habopa

13

HsmepeHne pacCc€HBaHHuA YHCJIOBOTO
MaCCHBA. ,Z[ncnepcm W CTAaHOAPTHOC
OTKJIOHCHHE YHCIIOBOT'O Ha6opa

14

CeoiicTBa AUCNEPCHN H CTAHAAPTHOTO
OTKJIOHCHHA

15

JlnarpaMmel PaCCeHBAHUS IBYX
HaOnmonaeMelx BeIuuuH. JIMHeiHaA CBA3h
Ha AMArpPaMMe PAacCeUBaHUS

16

IIpakTuyeckas paboTa no reme
"PaccenBaHue JaHHbIX"

17

KonrponrHas paGoTta no teMe
"OnucarenbHas CTaTUCTHKA"

18

Hepero. Jlepeso cayqaiiHoro
skcriepuMeHTa. CBOICTBA JEPEBbEB:
€IHHCTBEHHOCTD MYTH, CBA3b MEXAY
YHCJIOM BEPLIHH H YHCIOM pédep




19 ITonarue o mnockux rpadax

20 Pemenne 3ana4 ¢ NOMOLIBI) 1€PEBLEB
Joruueckue cow3wl «HM» u «MJIH». Cease

21 MeXIAY JOrHYeCKUMHU COK3aMH H
onepauusaMH Hal MHOXKEeCTBaMHU

2 Hcnonb3oBaHHE JIOTHYECKHX CONO30B B
anrebpe
Cnyuaiinble cOOBITHS KaK MHOXECTBA

2 3JIEMEHTAPHBIX COOBITHIA

24 IIpotuBonono:kHbie coObiTusA. Onepaunn
Hag cOOBITHAMHU

25 ®opmMyna ClOKEHUS BEPOATHOCTEIH
IMpaBiio YMHOXKEHHS BEPOATHOCTEIN.

26 YcnosHas BepoaTtHocTs. Ilpencrasnenue
CITy4aliHOTO 3KCIIEPHMEHTA B BUJIE JIepeBa
IIpaBuiao yMHOKEHHS BEPOATHOCTEN.

27 YcnaoBHas BepoaTHOCTD. [Ipeacrasnenne
CIy4alHOTO 3KCIEPHMEHTA B BUAE NepeBa
IIpaBuiao yMHOXKEHHS BEPOATHOCTEN.

28 YcnoBHas BepoaTHocTh. [Ipeacrasnenue
CITy4alfHOro 3KCMEPHMEHTA B BHJIE AepeBa

29 HeszaBucrmbie COOBITHS

30 HesaBucHMbIE COOBITHSA

31 IToeropenue u obobiieHue. PacceriBaHue
OAHHBIX B UHCJIOBBIX MacCHBax
IMosropenue u 0bobiwenne. Onepauny Haz

32 MHO>X€CTBaMH U COObITHAMH. JlepeBbs u

MIocKHe rpadul




ITosTOpeHue u obobiueHne. BepoaTHOCTD
33 cny4anHoro codbrrus. CnoxeHue u
YMHOXX€HHE BEPOATHOCTEH

IToeropenue u obodimeHue. Jlepesbs u
TUIOCKHE rpadibl

OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME

34




9 KIIACC

Ne n/m

Tema ypoka

KoauuyecTso yacos

Bcero

Kourpoabneie
paboTn

IIpakTnaeckne
padoTel

Jdara
H3yYeHHSs

ITosropenne. [IpencrapaeHne JaHHBIX.
OnucarenbHas CTATHCTHKA

[\

ITosTOpeHne. Onepauuu Haa COOBITHAMHU.
Hes3aBHCHMOCTB COOBITHIA

ITosTopenue. HepeBbs 1 MIOCKHE rpadbl

KoMbuHaTOpHOE NpaBHIO YMHOXKEHHS

IMepecTanoBky U axropuan

Yucno codetaHuii U TpeyrojpHuk Ilackans

CBOICTBA YHCEJ COUECTAHUH

O |~ | || | W

Bunom HeroToHa

[Rray (e [T (e e— i —

PeleHue 3ana4 ¢ HCMOJAb30OBAHHEM
KOMOWHATOPHKH

10

I'eoMeTpudeckas BepoaTHOCTb. CrydaiiHblit
BBIOOP TOUKH U3 (DUTYPHI HA MIOCKOCTH, U3
OTpe3Ka, U3 AYTH OKPYXKHOCTH

11

I'eomeTrpuueckast BepoATHOCTD. CryqaiiHbli
BBIOOP TOYKH U3 (PUryPbI HA TUIOCKOCTH, U3
OTpe3Ka, U3 NYTH OKPYIKHOCTH

12

I'eoMeTpudeckas BepoATHOCTb. CrnydalHbIi
BBIOOP TOUKH U3 (PUrypbl Ha MIOCKOCTH, U3
OTpe3Ka, H3 AYTH OKPYXKHOCTH

13

Henbrranusa. Yenex u Heynada. Cepus




HCMBITAHUN OO NEPBOTo yCnexa

14

Henbrranus. Yenex u Heynada. Cepus
UCTIBITAHUH 710 MEPBOro ycnexa

15

Cepus ucnbitanuii bepHymnm.
BepoaTHOCTH cOOBITHIT B cCepUH HUCMBITAHHH
bepnymnu

16

Cepua ucnpitanuii bepuymn.
BeposATHOCTH COOBITHI B CEPUH HCIIBITAHUIH
Bepuysun

17

Cepus ucnerranuii bepaym.
BepositHOCTH COOBITHIT B CEPHH HCIIBITAHHIA
Bepuysun

18

Cay4yaiHbli BBIOOpP H3 KOHEYHOTO
MHOKeCTBa

19

CayuaiiHas BeNHYHHA U pacnpeneNeHne
BeposaTHOCTEH. [Ipumepe! ciyualiHbx
BEJTMYHUH

20

BasxHble pacnpeAeneHus — 4UCIIO
MOIIBITOK B Cepl‘ll/l I‘ICl'IbIT&HI‘Iﬁ pi (8] l'lepBOI"O
ycrexa H YHCIIO YCMeXOB B CepUH
vcnbiTaHuii bepHyanu (reoMeTpHueckoe H
OMHOMHaNBHOE pacnpenenaeHus )

21

BaxkHble pacnipeneneHus — 4ucio
TMONBITOK B CePHH HCTIBITAHHUI A0 NEPBOTO
YCIIEXa H YHCIIO YCIEXOB B CEPHH
ucnbiTaHuil bepHyn (reomerpuueckoe u
OMHOMHAJIBHOE PACTIPEACISHHS )

22

MareMaTHUeCKOE OKHAAHHE CITYy4aHHOH




BeIMYMHBL. PU3HUECKHI CMBICI
MaTEMaTHHYECKOTO oxkuaanus. ITpumeprr
UCIIOJIB30BAHHS MATEMATHUYECKOTO
OXXHIAHUSA

23

MareMaTHUeCKOE OXKHAAHHE CITy4aHHOH
BEIUUHUHBIL, PUINIECKHH CMBICT
MatemMaTuieckoro oskugaHus. [Ipumepel
UCTOJNIL30BAHHSA MATEMaTHYE€CKOTO
OKHOAHUA

24

Aucnepcus U CTaHOapTHOE OTKJIOHEHHE
CNy4aifHOH BETHYHHBI

25

CBOliCTBa MATEMATUYECKOrO OXKHIAAHUA U
AHCTIEPCHH

26

MaTeMaTHuUeCkOe OXKHAAHHE U AHCTIePCHS
M3y4YE€HHbBIX pacrpeneneHui

27

MaTeMaTHuUeCKkOe OXKHAAHHE U AHCTIePCHS
M3y4YEeHHbBIX pacrpeneneHui

28

Hepasencreo Uebbnmera. 3akoH Gonpmnx
qHCeN

29

MareMaTHUECKHE OCHOBaHHS U3MEpeHUA
BEPOATHOCTEN

30

Ponb H 3HaYeHHe 3aKOHA OOJbLIMX YHCEN B
Hayke, B IpUpoae H o0ILecTBe, B TOM YHCIe
B COLUOJIOTMUECKHX 00CIeNOBAHHAX H B
U3MEePEHUAX

ITorTOpeHune U obobiueHue. BepoaTHocTH
CIy4aiiHbIX COOBITHIT. 3NEeMEHTEI
KOMOHHATOPHKH




ITosTOpeHune U obodiueHe. 3aKoH

32
OONBLIHX YUCE

33 Hrorosasi kKOHTpOJIbHAsA paboTa

ITosTOpenue u obobieHue. Cepus
ucnbiTanuii bepuymnu. Cnydafinbie

34 BEJWYHHBI U pacripeaencHud. Yucnosrie
XapaKTEePUCTUKH CJyYaHHBIX BEJTHYHH.
3aKkoH OONBLIKUX YHCEN

OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI

7 KJIIACC
Kon %
IIpoBepsiembie NpeaMeTHBIE PE3yJIbTATHI OCBOCHHS OCHOBHOMH
npoBepsieMoro .
o0pa3zoBaTeIbHOM NPOrpaMMbl OCHOBHOI0 00mero o0pa3soBaHusi
pe3yJabTara
5 BeposiTHOCTB 1 cTaTHCTHKA
Yutare uH(OpMALMIO, NMPENCTAaBICHHYIO B Ta0NMI@Ax, Ha JAMarpaMmax,
5.1 NpPeJCTaB/IATh JaHHbIe B BUAE TabJIML, CTPOUTDH AHArpamMmbl (CTONIOUKOBbBIE
(cronGuaThie) U KPYroBbie) M0 MacCMBaM 3HAYSHHH
59 OnuceiBaTb W HUHTEPNPETHPOBATH  PEAbHBIE  YHCIOBBIC  JAHHBIE,
' npencTaBaeHHbIe B TaOIHLax, Ha AuarpaMmax, rpadukax
Hcnonb30BaTh i OMHCAHHUS AAHHBIX CTATHCTHYECKUE XApPaKTEPUCTHKH:
2.3 cpenHee apudmeTrueckoe, MenuMaHa, HauOousibliee W HauMeHbllee
3HaYeHMs, pa3Max
HNwmerb npezacraBieHUe O CIy4ailHONH M3MEHUMBOCTH HAa NpUMEpax LEH,
54 (bu3nuecknx  BENMYWH,  AHTPOMOMETPUYECKMX  JaHHbIX,  HMeTb
NpPECTaBJIEHUE O CTATUCTHYECKON YCTOMYUBOCTH
8 KUIACC
Kon -
IIpoBepsiemMble NpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepPsIeMoro .
00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 001ero 00pa3soBaHMs
pe3yabTara
5 BepositHOCTB M cTaTUCTHKA
W3snekate u mpeoOpa3oBbiBaTh MHPOPMALIMIO, MPEACTABICHHYIO B BHJIE
5.1 Tabnuy, auarpaMM, rpaduKoB, MPEACTaBIATb NaHHbBIE B BUAe TaOmuL,
auarpamm, rpadukoB
OnuchiBaTh JJaHHbIE C MOMOIIBIO CTATHCTUYECKUX [OKa3aTeseil: CpeiHuX
52 3HayeHuil W Mep pacceuBaHus (pa3Max, AMCIEPCUsi M CTaHAAapTHOE
OTKJIOHEHHE)
53 HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHHH M YaCTOThI COOBITHIA, B TOM YHCJIE
' O pe3yabTaTaM U3MepeHuil u HabmoAeH i
Haxonute BepOSITHOCTH CllydaiiHbIX COOBITHIA B OMbITAX, 3HAsi BEPOSTHOCTH
5.4 3JIEeMEHTApHBIX COOBITHUIH, B TOM YHCJI€ B ONbITAX C PaBHOBO3MOXHBIMH
3JIeMEHTAPHBIMU COOBITUSMU
55 Hcnonb3oBarh rpadguueckue MOAETH: NepeBO CIy4allHOro 3KCIEPUMEHTa,

nuarpaMMbl Diijiepa, YMcioBas npsmasi




OHCpHpOBaTb IMMOHATHSAMH. MHOXECTBO, IMOAMHOXECTBO, BbIMOJHATDH

5.6 OnepalMy Haj MHOKECTBAMHU: OObENMHEHHE, NepecedeHHe, NOMOJHEHHE,
NEPEYUCIIATD JIEMEHThI MHOKECTB, MPUMEHATh CBOMCTBA MHOXKECTB
Hcnonp3oBath rpaduueckoe mnpencraBieHHEe MHOMXKECTB M CBSA3E€H MEXKIY
*7 HUMH Ul OMMCAHHs MPOLECCOB M SBJICHMH, B TOM YHCHIE MPH PEILIEHHH
3a1a4 U3 APYrux y4eOHBIX MPEIMETOB U KYPCOB
9 KJIIACC
Kon %
[IpoBepsiemble npeaMeTHBIE PE3yJIbTATHI 0CBOEHHSI OCHOBHOH
NpPOBEPsIeMoro >
00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOrO0 00111ero o0pa3oBanust
pe3y.JibTaTa
5 BepositTHOCTB M cTaTUCTHKA
Uspnekate W npeoOpa3oBbiBaTh HMH(POPMALMIO, MPEACTABIEHHYIO B
5.1 pPa3NMYHBIX MCTOYHMKAX B Buae Tabmuu, auarpamm™, rpadukos,
NPEJCTABIATh IaHHbIe B BUIe TabJHLL, Juarpamm, rpagukon
59 Pemate 3amaum OpraHU3OBaHHBIM TEpeOOPOM BAPHAHTOB, a TaKKe C
UCIIO/Ib30BAaHHEM KOMOWHATOPHBIX MPABUJI U METOIOB
53 Hcrnonb3oBark onucarenbHble XapaKTEPUCTUKHM Uil MAaCCUBOB YHCIIOBBIX
JIAHHBIX, B TOM YUCJIe CPEIHUE 3HAYEHHsI U MEPbI PACCEUBAHUS
54 HaxonuTte 4acToThl 3Ha4€HUI U YACTOTBI COOBITHS, B TOM YUCIIE MOJIB3YSICh
pe3yJibTaTaMy NMPOBEAEHHBIX M3MEePEeHMI 1 HaOJIro e HU
Haxonutb BEepOATHOCTH CydailHBIX COOBITHII B M3yYEHHBIX OMbITAX, B TOM
5 YHCIE€ B OMNBITAX C PABHOBO3MOJKHBIMU JJIEMEHTAPHBIMH COOBITHUSIMH, B
CepusX UCMBbITAHMII A0 MEPBOro yCnexa, B Cepusx ucnbitanuii bepuymim
56 HNwmets npezic*raBneHne O CHIy4aiHOW BEJIMYMHE U O paclpeeNeH’u
BEPOSITHOCTEH
Hmerp mnpezncraBiieHHe O 3aKoHe OONBIIMX 4YHMCEN KaK O MpOSIBIEHUU
5.7 3aKOHOMEPHOCTH B Clly4yailHOW M3MEHYMBOCTH W O POJIM 3aKOHA OOJBIIMX

4HCeN B IPUPOAE U 00LIeCTBe




INPOBEPSEMBIE SJIEMEHTBI COAEPKAHUSA

7 KVIACC
Kon IIpoBepsieMbli 21EMEHT COCPKAHHUSE
5 BeposTHOCTB 1 cTaTUCTHKA
ITpencraBnenue naHHbIX B BuAE Tabmui, Auarpamm, rpadukoB. 3amojHeHHE
5 TabnuL, 4YTeHHWe M MOCTPOeHHe auarpamm (CTonOMKOBBIX (CTONOUATBHIX) U
. Kpyrosbix). Urenue rpadukos peanbHbIX mpoueccos. M3snedyenne nnpopmanuu
M3 MarpamMM M TabJuL, UCTIONb30BAHUE U MHTEPIPETaLMs AaHHbIX
OnucarenbHasi CTaTHCTUKA: CcpejlHee apupMeruyeckoe, MeaHMaHa, pasmax,
32 Haubonbllee W HauMeHbllee 3HauyeHusi Habopa 4YMCIOBBIX AaHHbIX. [Ipumepbl
cay4yaliHON U3MEHYUBOCTHU
Cnywaiinblii dkcnepuMeHT (OMbIT) M cay4daiiHoe coObitue. BepostHocTs M
5.3 4yacToTa. POjb MaJOBEPOSATHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITHIA B IPHUPOIE
u B obmecTse. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSTHOCTEH
I'pad, Bepiuna, pedpo. Crenenb BepuHbl. Yucno pédep u cymmapHasi crereHb
54 BepuinH. [IpencraBnenue o cesizHoctu rpada. Llenu u uumkubl Ilyti B rpadax.
O6xon rpada (siinepos mytb). Ilpencrapnenue o0 OpHeHTHPOBaHHOM rpade.
PerueHue 3a1a4 ¢ MoMoILbi0 rpagos
8 KUIIACC
Kon IIpoBepsieMblii 2J1IeMeHT COAePRAHUSA
5 BepositHOCTB M cTaTucTHKa
5.1 IIpencrasnenue naHHbIX B BUAE TaOnuL, AuarpamM, rpagukos
59 MHOKECTBO,  DJIEMEHT  MHOXKECTBa, NoAMHOxkecTBO.  Omepaumu  Hapg
MHOJKECTBaMH: 00BEUHEHHE, TepeceueHne, JOMOTHEeHNe
53 CaoiicTBa onepauuii HaJy MHOKECTBAMH: MEPEMECTUTENIBHOE, COUYEeTaTEeIbHOE,
pacIpeneuTeNbHOe, BKIFOUYEHUS
5.4 Hcnone3oBanue rpacbnqecxorf) NPEACTABIEHUsT MHOXKECTB Il  ONUCAHMs
peaibHbIX MPOLECCOB U SIBJICHUMH, MPH PELIEHUH 3a1ay.
55 H3smepenne pacceuBanust maHHbIX. Jlucrmepcus W CTAHAAPTHOE OTKJIOHEHHE
' YHUCIOBBIX HAOOPOB. [larpamma paccenBaHus
DneMeHTapHble coObITHS ciydaiiHoro onbita. Ciyyaiinbie coObiTusi. BepositHocTn
56 coObiTuii.  OmnbITBl  C  PaBHOBO3MOKHBIMH  3JIEMEHTAPHBIMH  COOBITHSIMH.
Cayuaiinbiii  BeiOOp. CBsi3b  MeXKAYy MaJOBEPOSTHbIMM M TPAKTHYECKU
JOCTOBEPHBIMH COOBITUSIMHU B IPUPOJIE, OOLIECTBE U HAyKe
57 Hepeso. CBoiicTBa N€peBbEB. €AMHCTBEHHOCTb MYTH, CYLIECTBOBAHHE BUCSIHEH
BEpLIMHBI, CBS3b MEXKIY YHCJIOM BEpPIINH U 4uciaoM pédep. IlpaBuno ymuoxeHHs.




Pewienue 3a1a4 ¢ MoMoLbio rpagos
58 [Tporusononosxueie codOwbiTus. Jluarpamma Ditnepa. OObvenuHeHue u nepeceveHue
' coOpiTuit. HecoBmecTHbIe coObITHSI. POpMyIa CIIOKEHUS BEPOSTHOCTEH
59 YcnoBHasi BeposiTHOCTb. [IpaBuno ymMHokeHus. HesaBucumblie coObITHS
510 IIpencraBienne 3kcrnepuMeHTa B BUjE JiepeBa. PelieHue 3aa4 Ha HaXxOXKAEHUE
BEPOSITHOCTEMN C MOMOILBIO ZIepeBa Cy4ailHOro SKCIepUMeHTa, JuarpamMmm Diiiepa
9 KUIIACC
Kon [IpoBepsiemMblii 2JIEMEHT COAEPKAHHS
3 BepositHOCTb M cTaTucTHKa
51 IIpencraBnenne naHHbIX B BHAe TaOmuu, auarpaMM, rpaukoB, WHTEPIpETALHs
naHHbIX. UTeHne u noctpoenue Tabamu, guarpamm, rpauKoB MO PeaybHbIM JAHHBIM
5.2 [TepecTanoBku u paxTopuan
53 Coueranus U YUCIIO COUETaAHMIA
54 Tpeyronbuuk [Tackans. Pemenune 3ana4 ¢ HCMONb30BaHHEM KOMOMHATOPHKH
55 I'eomerpuueckast BeposTHOCT. CryvaiiHblii BBIOOP TOUKM U3 (PUTYpbIHA TUIOCKOCTH,
' U3 OTPe3Ka U U3 AYTH OKPYIKHOCTH
5.6 Hcnbiranue. Yenex u Heynaya. Cepusi MCnibITaHU 10 MEPBOrO ycnexa
57 Cepusi wucnbitanuii bepHysiun. BepositTHocTH cOOBITUH B CepUM  UCTIBITAHUMN
' bepnynnu
5.8 CnyuaiiHas BeIMYMHA U pacrpeeieHne BePOATHOCTEH
59 MaremaTtuueckoe oxxkumanue u nucnepcus. [Ipumepsr MaTeMaTHueCKOro OXKHAAHUS
' KaK TEOPETHYECKOro CPEIHEr0 3HAYEHUs BEJIUYHHBI
510 MaremaTueckoe OKUAAHUE U JUCIIEPCHsl CIy4allHOW BEJIMYUHBIKYUCIIO YCIIEXOB B
' cepuu ucneiranuii beprymimn»
511 [Tonsitue o 3axone Oonpmux yncen. M3mepenne BepoOATHOCTEH C MOMOIIBIO YaCcTOT.
Ponb u 3HaueHune 3akoHa OONBIINX YHCEN B PUPOAE U 0OIIeCTBe




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpPOBEPSIEMOro
TpeboBaHusi

[IpoBepsiembie TPeGOBAHNS K PEIMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOH 00pAa30BaATEILHON NPOrPAMMBI OCHOBHOTO 001Iero
oOpa3oBanusi Ha ocHoBe PI'OC

Ymenue onepupoBaTh MOHATHSMHU. MHOJKECTBO, NMOAMHOXKECTBO, ONepaLuu
HaJl MHOJKECTBaAMU, YMEHHE ONEePUPOBATh MOHATUSAMU: Tpad, CBsA3HbIH rpad,
JOEepeBO, LUKJ, MPUMEHATh UX MPHU PELICHUM 3aAad, YMEHHE HCMOJIb30BaTh
rpaduueckoe TpPEACTABIEHHE MHOXECTB JJsi  OMNHCAHMA pPeabHBIX
MPOLIECCOB U SIBJICHHI, TIPH PEIICHIH 33/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh TMOHSATUSAMM: ONpEAENeHHe, aKkCMoMa, Teopema,
JI0Ka3aTejbCTBO,  YMEHHE  pPacro3HaBaTb  UCTUHHBIE M JIOXKHbIE
BbICKA3bIBaHMs, [PHUBOAUTL TMPUMEPbl W  KOHTPIPUMEPBLI, CTPOUTH
BBICKA3bIBAHHs MU OTPULIAHUS BBICKA3bIBAHUIA

YMeHue onepupoBarh TMOHSITHSMHU. HaTypajbHOE YMCIO, TMPOCTOE WU
COCTABHOE YHCJIO, JAEIUMOCTb HATYPAJbHBIX YHCEJN, MPU3HAKU JETUMOCTH,
LeJI0e YHCII0, MOAY/Ib YHCIA, OOBIKHOBEHHAss OpoOb M AecsiTu4YHas OpoOdb,
CTaHJAPTHBIH BUA YMCJIA, PALIMOHAIBHOE HYHCIIO, HPPALMOHAIBHOE YHCIIO,
apudmerrueckuil KBaJApPaTHBIH KOPEHb, YMEHHE BBIMOJHATL AEHCTBUS C
YHC/IaMH, CPaBHUBAThb M YMOPSAOYMBATHL YHCJA, MPEACTaBIATh YHCIA Ha
KOOPAMHATHOI NPAMOH, OKPYIJISATH YUCIA, YMEHHE OeNaTh MNPUKUAKY H
OLIEHKY pe3yJIbTaTa BbIYHCICHUH

VMeHHe onepupoBaTh TMOHATHUSIMHM. CTENeHb C LEebIM [OKa3aTesem,
apupMeTHYeCKuii KBaIpaTHbIH KOPEeHb, MHOTO4JIEH, ajiredpanyeckas apodb,
TOXIECTBO, 3HAKOMCTBO C KOpPHEM HaTypaJbHOW crerneHu Ooublie
€IMHHLIbI, YMEHHE BBIMOJIHATh PacuéThl 1Mo (Gopmysam, npeodpasoBaHusI
LeJbIX, JpOOHO-palMOHANBHBIX BbIPAKEHHIH M BBIPAKEHHUH C KOPHSIMH,
pasyokeHHe MHOrouJieHa Ha MHOJKHTENM, B TOM YHCJIE€ C MCIOJIb30BAaHHEM
(dbopmy pa3HOCTH KBAAPATOB U KBAAPaTa CyMMBI U PA3HOCTH

Ymenue ONepHUpOBaTh MOHATHAMHU. YHCJIOBOC PABCHCTBO, YPAaBHCHHE C
OZHOI MEPEMEHHOMH, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM,
yMEeHHe pellaTb JIMHEeHHble W KBaJpaTHbIE YpaBHEHUs, JIpoOHO-
PaLMOHAIbHbIC YPABHEHHUS ¢ OJHON MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUI, JTMHEIHbIe HEPaBEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE H APOOHO-
paLMOHabHblE HEPABEHCTBA C OJHOW MEPEeMEHHOI, B TOM 4HClie TNpU
pelleHuH 3a7a4 U3 JAPYrUX NPeAMETOB M MPaKTHYECKHX 3aay;, YMEHHue
UCIOJIb30BaTh KOOPJAMHATHYIO MPSAMYIO M KOOPAMHATHYIO TJIOCKOCTBH IS
n300paKeHHsl PeLeHHH YPaBHEHUH, HEPABEHCTB U CHCTEM

Ymenne onepupoBaTb NOHATHAMM: (QyHKUMA, rpadux QyHKLUH, HYJIH
(yHKUHH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKH BO3PACTAHUS,




yOBIBaHHS, HauOonblIee H HaUMeHblIee 3HAaYeHUA GYHKUMH, yMeHHE
ONEPHPOBATb NOHATHAMH. IPsMas NPONOPLHOHAIBHOCTL, JIHHEIHas
¢byHkusa, kBagpatuuHad (PyHKUms, oOpaTHasT NPOMOPLMOHANBHOCTE,
napabona, runepbona; ymeHue crpouTh rpaduku GyHKUuiA, HCIONB30BAThH
rpaduky s ONPEAENIeHHs CBOICTB MPOLECCOB M 3aBHCHMOCTEH, IS
peleHus: 3ana4 M3 APYrux y4eOHbIX NPEAMETOB U PEAJbHON KH3HU,
YMEHHE BbIpaxKaTb (POPMyJIaMH 3aBUCHMOCTH MEXK/y BeIHYMHHAMH

YMeHHe onepupoBaTh MOHATHAMU: MOCEIOBATENbHOCTh, apU(pMeTHYEeCKas
H TeoMeTpudeckas TNpOrpecCHMH, YyMeHHe HCMONb30BaTb CBOICTBa
nocaenoBaTeNbHOCTeH, (HOpMyJIbl CyMMBI M OOLIEro YieHa MPH peLleHHU
3aja4d, B TOM YHCIE 3agad U3 APYrHx yueOHbIX MpeAMETOB W peasbHOM
JKH3HH

YMeHHe peniaTh 33/]a4i Pa3sHbIX TUIOB (B TOM YHCJIE HA NPOLEHTHI, JOIH U
4aCTH, JABIDKEHHE, paboTy, LEHY TOBApOB H CTOMMOCTb NOKYNOK H YCIYT,
HaJOry, 3afa4d U3 O0NacTH yNpaBieHHs JIMYHBIMH @ H  CeMeHHBIMH
¢uHaHCAMU), YM@HHE COCTABJATH BBIPAKEHHS, YPABHEHHs, HEPABEHCTBA U
CHCTEéMBl N0 YCJIOBHIO 33/1a4H, HCCIEN0BATH NOJAYYEHHOE PELIEHHE H
OLIEHHBATb MPABAONOROOHOCTh MONYUEHHBIX PE3YJIbTATOB

YMeHHe OTepupoBaTh MOHATHAMH: (HTypa, TOYKA, OTPE3OK, MpsAMas, Jyd,
JOMaHas, yroi, MHOTOYrOJbHHK, TPeyroJbHHK, paBHOOGApEHHbId H
PaBHOCTOPOHHHIT TPEYrONbHHKH, TMPSMOYTOJbHBIN TPeyroNbHHK, MeIuaHa,
BuccekTpuca il BBICOTA  TPEYTONbHHUKA, 4eThIPEXYTONBHHK,
napaiunenorpamMM, pomG, MpAMOYTONbHHK, KBaApaT, Tpaneuus, OKPYKHOCTb,
KPYT, KacaTelbHas, 3HaKOMCTBO ¢ MPOCTPAHCTBEHHBIMH GUTYpaMH, YMeHHe
pelaTh 3a7auM, B TOM YHCNE U3 MOBCEJHEBHOW KH3HH, HA HAXOXKIEHHE
reOMETPHYECKHX BEJIHYHH ¢ NMPUMEHEHHEM H3YYeHHBIX CBOWCTB (huryp u
axros

10

YMeéHHEe ONepHPOBATH MOHATHAMH. PaBEHCTBO (uryp, paBeHCTBO
TPEYrONIbHUKOB, MapajlIeNIbHOCTh M MEPNeHANKYSIPHOCTh MPAMBIX, YrOJ
MeX Iy MPAMBIMH, NEePreHAnKYJISAp, HAKIOHHAs, NPOeKLHs, nogodue Gpuryp,
nogoOHble TPeYrOJbHUKH, CHMMETPHS OTHOCHTENbHO TOYKM M MPAMOIi;
yMEeHHe pacro3HaBaTb PaBEHCTBO, CHMMETPHIO M mopodue Guryp,
NapaUIeNbHOCTb U MEPNEHANKYIAPHOCTE MPSMBIX B OKPY KaoLIeM MHpe

11

YMeHHe OMepHpOBaTh MOHATUAMH. AJIHHA, PACCTOSHHE, Yron (BeNHYHHA
yIia, CHHYC H KOCHHYC YIJla TPEYrOJIbHHKA), IUIOIAAb, YMEHHE OLICHHBATD
pasMepbl NpeaMeToB H 0OBEKTOB B OKPYXKAKOIEM MUPE;, YMEHHE NPHMEHATh
(popMyJIbI mEpHMETPa U IIIOLAAH MHOTOYTOJIbHHKOB, [UIMHBI OKPYXXHOCTH H
miomany kpyra, o0beéMa NpAMOYIOJBHOIO MApAJUICNIENHIEAR; YMEHHE
NPHMEHATH NPHU3HAKH PABEHCTBA TPEYTOJBHHKOB, TEOPEMY O CYMME YIJIOB
TpeyroibHHKa, Teopemy Iludaropa, TPHrOHOMETpHUECKHE COOTHOLICHHS
INS BbIYHCIIEHYA IUTHH, PaCCTOAHHIA, Miowaneii

12

YMeHue  uzoOpaxarb  riockHe  Guryppl M HX ~ KOMOMHALWH,
NpOCTPaHCTBEHHbIe (UIYypbl OT PyKH, ¢ TOMOLUBIO YepTEXKHBIX




HHCTPYMCHTOB H SJICKTPOHHBIX CPCACTB MO TCKCTOBOMY WJIH CHMBOJIBHOMY
OMHCAHHKD

13

YMeHHe OnepHpOBaTh MOHATHAMH. NPSMOYIOJbHAs CUCTEMa KOOPIHHAT,
KOOPAMHATH! TOYKH, BEKTOP, CYMMa BEKTOPOB, MPOM3BENCHHE BEKTOPa Ha
YHCJIO, CKASIPHOE MpPOHM3BEICHHE BEKTOPOB, YMEHHE HCIOJb30BaTh
BeKTOpbl H KOOp,I[HHaTbI JAJIA l'[pe,uCTaBJ'leHHﬂ JAaHHBIX U peU.IeHI/Iﬂ 3a4a4, B
TOM YHCJIe H3 JPYTUX yueOHBIX NPEeAMETOB U pealbHOH KU3HH

14

YMeHHe oneprupoBaTh MOHATUAMHU: CTONOHKOBBIE M KPYTOBbIE OHArPaMMBI,
TabnuUEl, cpeaHee apupmeTHieckoe, MearaHa, Haubonbluee H HAHMEHbLIee
3HaueHusd,  pasmMax  4YucAOBOre  Habopa,  yMeHHE  M3BJIeKaTh,
HHTEPIIPETHPOBATE U Mpeodpa3oBbiBaTek MHPOPMALIIO, MPEACTABIECHHYIO B
TaONHL@AX H Ha JHArpaMMax, OTPAXKAKILYK CBOMCTBA M XapPaKTePUCTHKH
peanbHBIX TPOLECCOB M ABJICHHIl, YMEHHE PAacHO3HaBATh H3MEHUYHBLIE
BEJIHYHHBI B OKPYXXAKLIEM MHpPe

15

VYMeHHe OnepupoBaTb MOHATHAMH: CJy4YaiHbIM  ONBIT  (COydaiHbII
IKCIEPHMEHT),  JJIEMEeHTapHOe  coObITHE  (3NEMEHTapHBI  HCXON)
CIy4yaiiHOro ombiTa, ciay4yafiHoe COOBITHE, BEPOATHOCTb COOBITHA, YMEHHE
HAaXOIOHTb  BEPOATHOCTH  Cly4aHHBIX  COOBITMH B OMNBITAX €
PaBHOBO3MOKHBIMH 3JI€MEHTapHbIMH COOBITHAMH, YMEHHE pellaTb 3aJavH
METOIOM OpraHH30BaHHOTO mnepebopa H ¢ HCMONb30BAaHHEM MpaBHJA
YMHOXEHHsA, YMeHHE OLEHHBaTb BEPOSTHOCTH pPealbHbIX COOBITHH U
ABJIEHHUI, NMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBLIX H MAaJIOBEPOATHBIX
COOBITHII B OKpY’KaloLleM MHpe H B SKH3HH, 3HAKOMCTBO C TOHATHEM
HE3aBHCHMBIX COOBITHH, 3HAKOMCTBO € 3aKOHOM OOJIBIIMX YHCEN W €ro
POJIBK) B MACCOBBIX SABJICHHSX

16

VMeHne BuIOHPATh MOAXOMLIMI M3y4eHHBINH METOA AJISI PeIUeHHs 3a1auH,
NPHBOJANTL MPHMEPbI MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B MPHPOAE H
KH3HH, PACMO3HABATH MPOSBJICHHE 3aKOHOB MATEMATHKH B HCKYCCTBE,
OMHCBIBATh OTHACJIbHLIE BBIAAKINUECH PE3YIbTATHI, MOJYUYEHHBIE B XOAE
Pa3BHTHA MaT€MAaTHKH KaK HayKH, NMPUBOOHTL MPHMEPbl MaTEMaTHYECKHX
OTKPBITHI H UX aBTOPOB B OTEYECTBEHHOI H BCEMHPHON HCTOPHU




HNEPEYEHDb 3JIEMEHTOB COJAEPXKAHUS, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon
1

IIpoBepsiembiii 2J1eMEHT COAEPRAHUS

Yucna ¥ BBIYUCICHUS

1.1

HatypanbHble 1 Lesbie yrcna. [TpusHaku AeTMMOCTH LeNbIX YHuce

OObIKHOBEHHbIE M JECSTHYHbIE JPOOH, NMPOLIEHTHI, OECKOHEUYHbIe MEePHOAHYECKHe

1.2 i
13 Panmonanbubie uncina. ApupmMernyeckue onepauuu ¢ pauoOHaIbHbIMU YUCIAMU
1.4 JleticTBuTenbHbIE UnCia. ApudMeTHIECKHE ONEePALUU C JeHCTBUTEIbHBIMU YHCIAMU
15 HpI/IGHI/DKéI-iHbIe BBIYMCJICHMS, TIPABHJIA OKPYIJICHUs, MPUKU/IKA U OLEHKA pe3ybTaTa
BbIYMCACHUIN
2 Anrebpanyeckne BbIPaKEeHUs
2.1 BykBeHHbBIE BRIpaXKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)
22 Crenens ¢ uenbim nokasareneM. CteneHb ¢ pauuoHanbHbIM nokaszarenem. CpolicTpa
CTENeHH
2.3 MHorouneHsl
24 Anrebpanueckast 1poOb
95 Apudmernyueckuii KOpeHb HATypajbHOH creneHH. JleHcTBuA ¢ apudmeTHUeCKUMHU
' KOPHSIMU HaTypaJIbHOW CTENEeHU
3 VYpaBHEHMs U HEPABEHCTBA
3.1 Llenbie u npobHO-paoHaNbHbIe ypaBHeHHs. CHCTEMBbI M COBOKYITHOCTH YPaBHEHHI
39 Ilensie u npoOHO-paumoHanbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
HEpPaBEHCTB
3.3 Peuienue TeKCTOBbIX 3a1a4
4 YucnoBbie NoCae10BaTENbHOCTU
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS MOCAEAOBATEIbHOCTEH
42 Apudmernueckas 1 reOMeTpHUeCcKas nporpeccu. Popmyna CI0KHbBIX MPOLIEHTOB
5 DyHKUMH
@ynkuus, cnocodw! 3amanusa Gyuxuuu. I'paduk Gynkuuu. Obnacte onpenenenus u
51 MHOkecTBO 3HaueHui (pynxuun. Hymn ¢ynxmun. [IpomexyTkn 3HaKONOCTOSIHCTBA.
o ITpomexxyTku MOHOTOHHOCTH (yHKUMH. MakKCHUMyMBl M MHHMMYMBI (DYHKIHH.
HaubGonbuiee 1 HauMeHblIee 3HaUeHNE (PYHKLMH HA TPOMEXKYTKE
6 Koopaunatel Ha NpsAMOii U MJIIOCKOCTH
6.1 KoopaunaTthHas npsimasi
6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
¥ ["'eomerpust
7.1 I'eomeTrpuyeckue GUrypbl 1 UX CBOHCTBA
7.2 Tpeyronbuuk
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MHOroyronbHUKH!

7.4 OxpyKHOCTb U KPyr
7.5 H3mepeHne reOMeTpHUEeCKUX BeJTHYHH
7.6 BekTophl Ha MNOCKOCTH
8 BepoATHOCTD M CTAaTHCTHKA
8.1 OmnucarenbHas CTaTHCTHKA
82 BepoaTtHocTs
83 KomOuHaropuka
34 MHoxecTBa
8.5 I'padsr
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