MHUHUCTEPCTBO ITPOCBEIIEHUSA POCCHUMCKOM OEJIEPALINA
MyHununajibHoe 0101:KeTHOe 001e00pa3oBaTe/ibHOE YUpeKIeHHue OCHOBHAS
o0meoOpa3oBareabHas mkoaa Ne 38 ropona HoBomaxruncka

ropoa HoBomaxruHck

PACCMOTPEHA COI''TACOBAHA YTBEPXJIEHA
MO ITen.coBeTom Hupextop MBOY OOIII
No 38
Muponuenko C.1O. EBceena E.B.
ITpoToxon Ne 3 ot «26.» 09.  IIporokois Ne 7 ot «27» Epmakosa T.B.
2025 T. aBrycrta 2025 . HpI/IKaS No 74 oT «28»

aBrycra 2025T.

PABOYASA ITPOI'PAMMA
(ID 9385878)

yueOHoro kypca «BeposiTHOCTb M CTATHCTHKA

U1 oOyJaromuxcs 7-9 KiaaccoB

HoBomaxtunck 2025



IHHOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1npoBOM MHUpE BEPOSTHOCTb U CTAaTUCTHKA MPHUOOPETAIOT
BCE OOJNBIITYIO 3HAYUMOCTb, KaK C TOUYKH 3PEHUS MPAKTHUECKUX MPUIOKECHHN, TaK U
UX pOIH B 00pa3oBaHWHU, HEOOXOIWMOM KaKIOMY 4YeloBeKy. BospacTtaer umcio
npodeccuii, pu OBIAJEHUU KOTOPBIMU TpedyeTcs Xxopolias 6a3oBasi IOATOTOBKA B
00J1aCTH BEPOSITHOCTH W CTATHCTHKH, TaKasl MOATOTOBKA Ba)KHA JJISl MPOIOKCHHUS
00pa3oBaHMs U IS YCTICITHOM MPO(eCcCHOHATBHON Kapbephl.

Kaxapiii yenoBek MOCTOSHHO MPUHUMAET PEIISHUS] HA OCHOBE MMEIOIIUXCS Y
HEro JIaHHbIX. A 111 000OCHOBAHHOTO MPUHSTHUS PEUICHUS B YCIOBUSAX HEIOCTaTKa
WM M30BITKAa MHPOPMAIIMH HEOOXOIMMO B TOM YHCJIE XOpOIIo chOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHUECKOE MBITIIICHUE.

NMeHHO 1Oo3TOMY OCTpO BCTalda HEOOXOAMMOCTh cOopMUpOBATH Y
oOy4Jaromuxcst GyHKIMOHATBHYIO TPAMOTHOCTD, BKIIFOUAIOIIYIO B ce0s B KaUeCTBE
HEOTBEMIJIEMOM  COCTABIIOIIENM  YMEHME BOCIHPUHHMATh W KPUTHYECKHU
aHAJIM3UPOBATh MHPOPMAINIO, IPEICTABICHHYIO B Pa3INYHBIX (hOpMax, TOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTMX peaJbHBIX MPOLECCOB M 3aBUCUMOCTEM,
OPOU3BOAUTH NMPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM KypC€ C OCHOBHBIMH MPUHIIUTIAMU cOOpa, aHAIu3a 1
NPEICTABICHUs JAHHBIX U3 PA3NMUYHBIX cep >KU3HU OOIIecTBa M TOCyIapcTBa
npuoOIIaeT Oo0y4yaloluXcsi K OOIIECTBEHHBIM HHTepecaM. V3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpTaHHM3allMU Tiepedopa W Mojcyéra yucia
BapUAHTOB, B TOM YHUCJIC B MIPUKJIQTHBIX 33a/1adaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3maér MaTemMaTnueckuil GyHIaMeHT A1 GOPMUPOBAHHS KOMITETEHITUH B
o0nactTu UHPOpPMATUKH U UGPOBBIX TexHONOrui. [Ipyu M3ydueHUn CTATUCTUKU U
BEPOSATHOCTH OOOTaIIaloTCsl MpPEeACTaBlIeHUs] OOYyYaloIUXCS O COBPEMEHHOU
KapTHHE MHpa U METOJaX €ro HcCieqoBaHus, (OpMHpYyeTCs MOHUMaHHE POJIU
CTaTHCTUKH KaK UCTOYHUKA COITMAIIBHO 3HAYMMON MH(OPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTcTBHM C JaHHBIMHU IENIIMH B CTPYKTYPE MPOTPaMMBI y4eOHOTO Kypca
«BeposSTHOCTP W CTaTUCTUKa» OCHOBHOT'O OOIIEro 0Opa3oBaHHS BBIACICHBI
CIeAyIoIure coaepkareabHo-MeTonudeckue auann: «lIpencraBieHne MaHHBIX U
onucareyibHasg CTAaTUCTUKA», «BepoATHOCTH», «IIEeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoB.

Conepxxanne nmunun «lIpencraBieHne JaHHBIX U OMHUCATEIbHAs] CTATUCTHKAY
CIIY>KUT OCHOBOM 11711 (HOPMUPOBAHUS HABBIKOB Pa0O0THI C HH(GOPMAIIUEH: OT YTCHUS
U UMHTEpIpeTanuu nH(opmaiuu, IpecTaBIeHHON B Ta0iIuIaX, Ha JUarpaMMax u
rpadukax, 10 cOopa, MPEJACTABICHUS W aHAIW3a JaHHBIX C HCIOJb30BAaHUEM
CTAaTHCTUYECKUX XapaKTEPUCTUK CPENHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydaroluecsi y4arcs CUMTHIBaTh W HWHTEPIPETUPOBATH JAaHHBIC, BBIIBHUTATh,



apryMEHTUPOBAaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUISITh HaJl
(dbakTOpaMH, BBI3BIBAIOIIMMH W3MEHYMBOCTh, M OIICHUBATh HX BIMSHUE Ha
paccMaTpuBaeMble BEJIMYMHBI U TTPOIIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4ailHOM W3MEHUYMBOCTH, UCCIEHOBAHUE
3aKOHOMEPHOCTEW M TEHACHLUMM CTAHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM IS
U3YYEHUsI TEOpUU BeposTHOCTEH. bosbllloe 3HauYeHHE HMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTH OMBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEIISIMU.

[TonsiTue BEpPOSTHOCTH BBOAMUTCS KaK Mepa MPaBIONON00US CIy4alHOTO
coobrtus. [lpu w3ydeHun yueOHOTO Kypca OOydarommuecss 3HAKOMSTCS C
MPOCTEHIIIMMU METO/IaMH BBIYUCIICHUS BEPOSITHOCTEHN B CIy4aHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMHM 3JIEMEHTapPHBIMH HCXOJIaMHU, BEPOSATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMHU CTaBUTh M peliath Ooyiee CIOXKHBIE 3ahaud. B ydeOHBIN Kypc
BXOJSIT HayaJbHbIC MNPEJICTABICHUS O CIYYaWHBIX BEIMYMHAX U HMX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOydYarouIuxcsi ¢
MHO>KECTBAMU U OCHOBHBIMH OIE€paLMSIMU HaJ MHOXECTBAMH, pacCMaTPHUBAIOTCS
npUMEpbl TPUMEHEHUS ISl pElIeHUs 3ajlad, a TAKXKE€ HCIOJIb30BaHUA B JIPYTUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax usydaercs y4eOHBIM Kypc «BepoSTHOCTh M CTaTHUCTHUKA», B
KOTOPBIN BXOAST pa3nensl: «lIpeacTaBiieHre JaHHBIX U ONUCATeNbHAs CTATUCTUKAY,
«BeposTHOCTEY, «D1eMeHThl KOMOUHATOPUKNY, «BBeneHne B Teopuio rpadoB.

Ha uzyuenue yuebHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBoaUTCs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hegento), B 8 kinacce — 34 gaca (1 gac B Hezeno),
B 9 knacce — 34 yaca (1 gac B Hezeno).

B 2025-2026 yueObnom romy OymeT mpoBeaeHo B 7 kimacce — 33 gaca, B 8
kiacce- 34 daca, B 9 knacce — 34 gaca, 1. k. 01.05, 09.05 nepabouue qHU.



COJEPXAHME OBYYEHUA
7 KIIACC

[IpencraBnenue NaHHBIX B BUJE TaOJUIl, AUarpaMM, rpadukoB. 3amoaHeHNE
TAONHIl, YTEHWEe W TIOCTPOCHUE JuarpamMMm (CTOJIOMKOBBIX (CTONOYATBHIX) U
KpYroBbIX). UTeHue rpadukoB peasibHbIX MpoleccoB. V3pneueHne nHpopMaluu us3
JUarpaMM U TaOJIMIL, UCTIOJIb30BAHUE U MHTEPIPETALUs JAHHBIX.

OnucarenbHas CTaTUCTHKA: cpelHee apupMeTHYecKoe, MeauaHa, pa3max,
HanOonblliee W HaWMEHbIee 3HAUCHHUs HAOOpa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aitHplil 3KCIIEpUMEHT (OIBIT) U ciydaiiHoe coObiTHe. BeposTHOCTh H
yacTtoTa. Pojib MaJoBEpOSITHBIX M IPAKTHUUECKU JIOCTOBEPHBIX COOBITHI B MPHUPOJIE
U B oOmecTBe. MoHeTa U UrpajibHast KOCTb B TEOPUHU BEPOATHOCTEN.

I'pad, Bepmmna, pedpo. Crenenp BepuuHbl. Yucno pédep u cymmapHas
creneHb BepuuH. [IpencraBnenue o cpsizHoctu rpada. Lemu u nuknsl. [lytu B
rpadax. OO6xon rpada (ditnmepoB mnyth). [lpeacraBienne o0 OpUEHTHPOBAHHOM
rpade. Pemenue 3a1ay ¢ TOMONIbIO rpadoB.

8 KUIACC

[IpencraBienuie NaHHBIX B BUE TaOIUI], AMarpamMm, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, MOAMHOXeCTBO. Omnepauuu Hax
MHOECTBaMU: 00bEMHEHHE, ITepeceueHue, Jonoanenre. CBoNCTBa onepanuii Haj
MHOKECTBAMU:  IIEPEMECTUTENIBHOE,  COYETATENbHOE,  PACHPEINEIUTEIBHOE,
BKItOUeHus. Mcmonb3oBaHue Tpaduueckoro MpEACTaBICHUS MHOXECTB s
OMUCAHUA PeajbHbIX MPOILIECCOB U SIBIICHUM, PU PEUICHUHU 3aa4.

N3mepenne paccenBaHMsl JAaHHbIX. JlMcrnepcus U CTaHIAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00POB. /lnarpaMma paccenBaHusl.

DOneMeHTapHble COOBITHS ciiydaiiHoro ombita. CiiydaifHble  COOBITHS.
BepositHoctrt  coObiTuit.  OmBITBI ¢ pPaBHOBO3MOXKHBIMHU — 3JIEMEHTapHBIMU
coObrTusiMu. CiyyaiiHblil BbIOOp. CBS3b MEXAY MAJOBEPOSTHBIMU U MPAKTHYECKHU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOICTBA 1EPEBHEB: €AUMHCTBEHHOCTD MMYTH, CYIIIECTBOBAHUE BUCSIYECH
BEPIINHBI, CBS3b MEXIY YMCIOM BEPIIUH U 4yrcioM pedep. [IpaBuiio yMHOKEHUS.
Pemrenue 3amau ¢ momoiipio rpados.

[IporuBomnonoxueie coObiTUsA. Juarpamma Oinepa. OObenuHeHue WU
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTHs. Dopmylia  CIOKEHHS
BEPOSITHOCTEN. Y CIIOBHAsE BEpOSATHOCTh. IlpaBwiio ymHoxeHunsa. HeszaBucumeble
coObITus. IlpencraBienue skcrnepuMeHTa B BHJE JAepeBa. Pemienue 3amad Ha



HAXOXKJICHUE BEPOSITHOCTEH C IMOMONIBIO JIepeBa CIy4YallHOrO 3KCIEPUMEHTA,
nuarpaMmm Diepa.

9 KIIACC

[IpeacraBnenre JOaHHBIX B BUAe TaOMUL, JuarpamMMm, rpaduKoOB,
WHTEpIpeTaus JaHHBIX. YTeHHe U MoCcTpoeHue Tabuil, Auarpamm, rpadukoB 1Mo
pEabHBIM JTaHHBIM.

[lepectanoBku u akropuan. CoyeTaHus U YUCIO coueTaHuil. TpeyroibHUK
[Tackans. Pemenue 3a1ay ¢ MCMOJIb30BAHHMEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CilydailHbIA BBIOOp TOYKM W3 (pUTyphl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnsiTanne. Ycenex u Heyaada. Cepust ucnelTaHui 10 repeoro ycrexa. Cepus
ucneiTanuii bepaynnu. BepostHocTr cOOBITHI B ceprr UCTIBITaHUN bepHyin.

CnyvaiiHass BeNUYMHA W pacHpeliesieHUe BEPOATHOCTEH. MaTemaTuueckoe
OXuJaHue W jaucnepcus. llpumepsl MaTEMaTUYECKOro  OXHUJAHUS KAk
TEOPETUYECKOI'0 CPEAHEr0 3HAUEHUs BEIMYMHBL. MaTeMaTH4ecKOe OXKUIAHUE U
JUCIEPCUSl CIY4YalHOW BEJIIMYUHBI «YUCIIO YCIEXOB B CEPUU HCHBITAHUU
bepnynnm».

[Tonsatue o 3akoHe OonbmKMX uucell. M3MepeHne BeposSTHOCTENH C MOMOIIbIO
4acToT. Posib ¥ 3HaueHrEe 3aKOHA OOJIBIIIMX YHUCEI B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMDBbI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS MPOrpaMMbl Y4eOHOro Kypca
«BeposSTHOCTB U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKOe BOCTIMTAHME:

IPOSIBJIEHWEM HMHTEpeca K IMPOUUIOMY H HACTOSUIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MAaT€MAaTUKOB U POCCHICKOW MAaTeMaTHYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3THUX
JOCTHKEHUH B IPYTUX HayKax U MPUKIAJAHbIX chepax;

2) rpaskaaHcKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO O0S3aHHOCTEN IpakJaHWHA U PEaTU3alUKU €ro
nopaB, NpPEICTaBICHHUEM O MaTEeMaTHYEeCKUX OCHOBaX ()YHKIMOHHUPOBAHMS
Pa3INyYHBIX CTPYKTYp, SBJICHHUH, MPOLEAYp Ipa)kAaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKJIEHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM TPUMEHEHHUEM JIOCTMXKEHHI HayKH, OCO3HAHHEM Ba)KHOCTH
MOpPaJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSITEIBHOCTU YYEHOTIO;

3) TpyA0BO€ BOCIMTAHHUE:

YCTAHOBKON Ha AaKTHBHOE Yy4YacTHE B pEUIEHUWM MPAKTHYECKUX 3a/ad
MaTEMaTUYECKON HANpaBJI€HHOCTH, OCO3HAHMEM BaXXKHOCTH MATEeMaTH4YE€CKOIro
o0pa30BaHUs Ha TMPOTSHKEHMM BCEHM JKM3HM ISl yCHENHON MNpodeccroHaIbHOM
NEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHAMBUIYAIbHON TPAGKTOPUH 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  OICTETUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEILICHUM, pacCyXJEeHUW, YMEHUIO BUIETbH
MaTEeMaTH4YECKHUE 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUSL:

OpUEHTalUuel B [JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHSI YETIOBEKA, MPUPOIBI U
oOlIecTBa, MOHMMAaHMEM MAaTEMaTHUYeCKOM HayKu Kak cdepbl 4YeloBEeYECKOH
JEATENbHOCTH, JTANOB €€ pa3BUTUSA W 3HAYMMOCTH JUIS PA3BUTHS LIMBUIM3ALINU,
OBJIaJICHUEM SI3bIKOM MaT€MaTHKH U MAaT€MaTUYECKOW KyJbTypOd Kak CpeACTBOM
NO3HAHUS MHpA, OBJIAJICHUEM IMPOCTEUIIMMU HaBBIKAMHU MCCIIEI0BATEIbCKON
NEeATENbHOCTH;



6) ¢usnmuyeckoe BocnuraHue, (opmMHpOBaHHE KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1aronmoyYusi:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
30pOBbSl, BEIEHUS  370pPOBOro  oOpa3a  KU3HU  (3I0pOBOE  IHUTAHHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATUM W OTAbIXa, peryispHas Quanueckas
AKTUBHOCTH), C(POPMUPOBAHHOCTHIO HABBIKA pe(PIIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOTO0 K€ MpaBa JPYyroro 4eioBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTalMEl HAa MPUMEHEHHE MaTEeMATUYECKUX 3HAHUM JUIsl pEeLIeHUs 3a1a4 B
00J1aCTH COXPAaHHOCTU OKPYXAIOLEl Cpelibl, IJITAHUPOBAHUS MOCTYIKOB U OLIEHKH
UX BO3MOXKHBIX MOCJIEICTBUM JJI OKpYXKaloLel cpeibl, 0CO3HAHUEM TJI00aJIbHOT O
XapakTepa dKOJIOrMYeCKUX MpoOJieM U MyTeil UX pelieHus;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM COLMAJIBHONW M NMPHPOSHOH
cpenbl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBUSAX HEONPEAECIEHHOCTH, IOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO AEATEINbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCA y JAPYTUX JIOAEH, MpuoOpeTaTh B COBMECTHOM NESITEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAHUHW, B TOM YHUCIIE
(GopMynupoBaTh UJEH, TOHATHUS, TUIOTE3bI 00 0OBEKTAX U ABJICHUSIX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JCPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYyallMl0, BOCIHPHUHHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBAThH
NpUHUMAEMble PEUICHUS W JEeUCTBUA, (POPMYIUPOBATH M OLICHUBATH PUCKH U
NOCIEACTBUA, (POPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTeabHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble l[eﬁCTBHﬂ

ba3oBble JJornueckue JaeiicTBUA:

e BBISBISITh M XapPAaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMATUUYECKUX
O0OBEKTOB, TMOHSTHI, OTHOIIEHUN MEXAYy TMOHITUSIMH, (OPMYIUPOBATH
ONpPEACICHUS]  TOHSATUW, yCTAHABIMBATh  CYIIECTBEHHBIA  MPU3HAK
KJaccU(UKaIlMd, OCHOBAaHUS JJIsi OOOOIIEHUS W CpPaBHEHHS, KPUTEPUHU
MMPOBOJAMMOrO aHAIN34;

e BOCIpPUHUMATh, (GOPMYIHPOBATH W  MPeoOpa3OBBIBATH  CYKJICHUS:
YTBEpAUTEIbHbIE M OTpHUIATENbHbIC, C€AMHUYHBIC, YacTHbIE U OOIIue,
YCJIOBHBIE;



BBISIBJSITH ~ MAaTEMaTM4YECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOpeurss B (aKTaxX, [JAHHBIX, HAONIOACHUSIX U YTBEPXKICHHSIX,
npeajaraTb KpUTEPUHU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;
JieNlaTh BBIBOJIBI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHU 110 aHAJIOTUH;

pa30upaTh J0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUHN (MPSMbIE U OT
IPOTHUBHOI0), MPOBOAUTH CAMOCTOSTEIBLHO HECIOXKHbBIE J0KAa3aTeIbCTBA
MaTeMaTUYecKuX (aKToB, BBICTPAWBAaTh APryMEHTALMI0, MPHUBOJIUTH
IpUMEpPHI U KOHTPIIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh Crnoco0 pelieHus y4yeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BApUAHTOB peIIeHUs, BBIOUpPATh HauOoJNiee TMOAXOASIMHUN C Y4ETOM
CaMOCTOSITEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKie 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCH KaK HCCIICIOBATCILCKHI WHCTPYMEHT ITO3HAHUS,
GbopMyIMpOBaTH BOIPOCH, (UKCHPYIONIUE TMPOTUBOPEUHE, IPOOIEMY,
CaMOCTOSITCJIbHO ~ YCTAaHABIMBaTh HMCKOMOE M JIaHHOE, (hOPMHUPOBATH
THIIOTE3Y, apTyMEHTHPOBAThH CBOIO IMO3UIINI0, MHEHHUE,

NPOBOJNUTH IO CaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCICAOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOr0 00BhEKTa, 3aBUCUMOCTEH 00bEKTOB MEKTy COOOI;
CaMOCTOSITEIbHO (POPMYIUPOBATH 00OOIEHHS] U BBIBOJBI MO pe3yJbTaTam
NPOBEJACHHOIO HAOIOACHUS, WCCICAOBAaHUSA, OICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OOIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIBHUTAThH
IPE/IITOIOKEHUS O €ro Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nngopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMALIMH, JAHHBIX,
HEOOXOIUMBIX JIJIS PEIICHUS 3aa4H;

BBIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBATh U HUHTEPHPETUPOBATH
uH(GOpPMAIIUIO Pa3IUYHbIX BUAOB U (OPM MPEICTABICHNUS;

BbIOWpaTh (GopMy TpeACTaBiICHUS HHPOPMALMU U WUIIOCTPUPOBATH
pemaeMpie 3a7ayd  CXeMaMH, IuarpaMMmami, WHOW Trpadukod ©u UX
KOMOWHAIIUSIMU;

OLICHMBATh HAA&HKHOCTh HMH(MOpPMALMK IO KPUTEPUSIM, MPEII0KEHHBIM
y4uTEeIeM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHMKAaTHUBHBIE YHUBeEPCAJbHbIE YueOHbI€e 1eldCTBUSA:

BOCIIpUHHUMATL U (bOpMy.TII/IpOBaTB CYXKIACHUA B COOTBETCTBUHN C YCIIOBUAMU
H OeisiMu O6H_ICHI/I$I, ACHO, TOYHO, 'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHHA



B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS MO XONIY PEUICHUS
3a/1a4l, KOMMEHTUPOBATh MOJIYyUYCHHBIN pe3ybTar;

B X0Ji¢ 0OCYXXJICHUS 33a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIA€MON TEMBI,
npo0OJieMbl, pelIaeMon 3a/aud, BHICKA3bIBaTh UCH, HAIIEJIEHHbIE Ha TTOUCK
pelIeHNs, COMOCTABIATh CBOU CYKJIEHHUS C CYKIECHUIMU JIPYTUX YYACTHUKOB
nuanora, OOHapy>KUBaTh pa3fiMyue W CXOJICTBO MO3UIUNA, B KOPPEKTHOM
dbopme hopMyIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJAbTAThl PELICHUS 3aa4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
MIPOEKTa, CAMOCTOSTEIHHO BHIOUPATh (hOpMAT BBICTYIUICHUSI C YIETOM 33124
MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPUU;

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYATbLHON
paboTHI IPU PENICHUH YIEOHBIX MATEMATHYECKUX 3a71aY;

MPUHUMATh 1IE€1b COBMECTHOM IEATENbHOCTH, IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW paboOThl, pacnpenensatb BUAbI pabOT, JIOroBapUBATHCH,
00CYX/1aTh MPOLECC U Pe3ybTaT paboThl, 00001IaTh MHEHHS] HECKOIbKHUX
JIFOJIEH

y4acTBOBaTh B TPYyHmNoBBIX ¢opmax paboTel (00CyxkaeHus, oOMeH
MHEHHSIMU, MO3TOBBIE IITYPMbI U JAPYTHE), BBHINOIHATH CBOIO YacTh PabOTHI
U KOOPJIMHUPOBATh CBOW JEUCTBHS C JPYTMMH YICHAMH KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJAJa B OOIIMA MPOAYKT TIO KPHUTEPHUSM,
c(hopMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOICUCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe 1elicTBUs

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIAH, AIrOPUTM pELIEHUs 3aJauyd (WIH €ero
4acTbh), BBIOMPATH CIOCOO pEIHIEHHs C Y4ETOM HMMEIOLIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BapHAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(OpPMALIUH.

CaMOKOHTpOJ'lL, AMOIMOHAJIbHBbIN HHTE/JIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECcCa U pe3ysbTara
peleHns MaTeMaTUYeCKOM 3a/1a4u;

IIPEABUIETD TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPY PELICHNUHN 331a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HalIeHHBIX OLIMOOK, BBISIBJIEHHbBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa NEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHKEHHUSI WIM HEJOCTHO)KEHHS LEIH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIBTATBI



K koHmy oOydenns B 7 kJacce OOYYAIOIIMICS TOJYYHUT CICAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

Yurate uH(pOpPMAIMIO, NPEACTABICHHYI0 B TalnuIax, Ha JuarpaMmax,
OpPEICTaBlIATh JAaHHbIE B BHUAE TaONMI, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE
(cTronbuaThie) U KPYTOBBIE) IO MaCCUBaM 3HAYEHUH.

OnucelBaTh ¥ UHTEPHPETUPOBATH  PEAIbHbIE  YUCIOBBIE  JIAHHBIE,
NpECTaBICHHbIC B TA0INIIAX, HA JUarpaMmax, rpadukax.

Wcnonb3oBaTh 71 ONMCAHUS JAHHBIX CTATHCTHUYECKHE XapaKTEPUCTUKHU:
cpenHee apu@MeTHUYECKOe, MeauaHa, HauOosblllee W HAaUMEHbIIEE 3HAYCHMUS,
pazmax.

Nmers mnpencraBieHue O CIIydalHOM W3MEHUYMBOCTM HA IPUMEpax IEH,
bu3nUecKNX BETUYHH, aHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xonHmy oOyuenus B 8 KJjacce 0Oy4arOUIUMHCS TOMYYUT CIEAYIONINE
OpeIMETHBIE PE3YyJIbTaThI:

W3Bnekate U mpeoOpa3oBbIBaTh HHGPOPMAIINIO, MPEICTABICHHYIO B BHUIE
TabyHIl, TUarpamMm, rpadukoB, MPEACTABIATh JaHHBIC B BUAC TaOIUII, TUArpaMM,
rpaduKoB.

OnuceiBaTh aHHBIE C ITOMOIIBIO CTATUCTHYECKUX ITOKA3aTENEH: CPEIHUX
3HAUEHUN U MEp paccenBaHus (pa3Max, JUCIEPCHs U CTaHJaPTHOE OTKIOHEHHE).

HaxonuTh 9acTOTHI UMCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJIE 110
pe3ynbTaTam U3MepeHui U HaOJIIOICHHIA.

HaxonuTth BEpOATHOCTH CIy4ailHBIX COOBITUW B ONBITAX, 3HAs BEPOSATHOCTHU
AJIEeMEHTApHBIX COOBITUHA, B TOM YHCIE€ B ONbITAX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonp3oBaTh rpaduueckue MOAENTHU: ACPEBO CIYYaHOIO SKCIEPUMEHTA,
nyarpamMMbl DWiiepa, YMciIoBas mpsmasl.

OnepupoBaTh MNOHATUSIMH: MHOXECTBO, IOAMHOXECTBO,  BBIIOJHATH
orepalyy HajJ MHOXECTBAMHM: OOBbEIUMHEHHE, IIepecedeHHe, JOINOJHEHHE,
NEPEYUCIATh HIEMEHTBl MHOXKECTB, IPUMEHATHh CBOMCTBA MHOYKECTB.

Hcnonb3oBaThk rpaduyeckoe MpeicTaBICHUEe MHOKECTB U CBSI3€M MEXly HUMU
JUISl OMCAHUSI TIPOLIECCOB U SIBJICHHI, B TOM YKCIIE MPU PEIICHUH 3a7a4 U3 APYTHX
y4€OHBIX MTPEIMETOB U KYpPCOB.

K konmy oOyuenuss B 9 kJiacce o0OyYaromMiics TMOTYYHUT CIEAYIOIINE
peIMETHbIE PE3yJIbTaThI:

N3Baekats 1 mpeoOpa3oBbIBaTh HHGOPMAIIUIO, IPEACTABICHHYIO B PA3IMYHBIX
UCTOYHUKAX B BHJI€ TAOJHII, TUarpaMm, rpaduKoB, IPEICTABIATh JaHHBIC B BUJC
Ta0JHILL, JUarpaMm, rpaQuKoB.



PemaTte 3amaunM OpraHu3oBaHHBIM NE€peOOPOM BApPHAHTOB, a TAKKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MMPABUI U METOJIOB.

Hcnonp30BaTh onucaTenbHblE XapaKTEPUCTUKU JUII MAacCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEJHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

Haxoautb 4acToThl 3HaYEHUM M YaCTOThI COOBITHS, B TOM YHCJIE MOJb3YAChH
pe3ynbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxonuTth BEpOATHOCTH CIy4alHBIX COOBITUN B M3YyUEHHBIX OMbBITAX, B TOM
quclieé B ONbITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMHU, B CEPHSIX
VICTIBITAHUH JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIBITAaHUN bepHyiu.

Nmers mnpencraBiaeHue O CIIydalHOM BEJIWYMHE U O PpaCIpPEIEIICHUH
BEPOSATHOCTEN.

Nmetp mpencraBieHHe O 3aKOHE OONBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIINX YHUCEN B
OPUPOJE U OOILIECTBE.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC
Konun4yectBo yacos DJIEeKTPOHHBIE
HaunMmeHnoBaHue pa3aesioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie  IIpakTnueckue (mupp )
NMPorpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypchbl
bubmuoreka [JOK
1 IT 7 2
PEACTABICHHC AHHBIX https://m.edsoo.ru/7f415fdc
2 OmnucarenbHas CTaATHCTHKA 8 1 bubmmorexa LHOK
https://m.edsoo.ru/7f415fdc
3 CrnyyaiiHast ”3MEHYMBOCTh 6 1 Bubnrorexa LIOK
https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 B 4
BEICHHE B TCOPHIO rpacos https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M "yacToTa Ciiy4ailHOro 4 1 bu6nmoreka [IOK
cOOBITHS https://m.edsoo.ru/7f415fdc
6 O0001enne, cucTeMaTH3anysa 3SHAHUH 4 2 bubmmorexa LIOK
https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO YACOB I10 3 ) 5

[TPOTPAMME




8 KUIACC

Koaun4yecTBo yacon DJIeKTPOHHbIE
HaunmeHoBaHuUe pa3/iesioB U TEM nudpoBbIe
Ne n/m P Konrpoabubie | IlpakTnyeckue (mupp )
NMPOrpamMMbl Bceero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
1 IToBTOpEeHue Kypca 7 kiaacca 4 bubmorexa OK
https://m.edsoo.ru/7f417fb2
) OrmmcarenpHas cTaTicTHKa. PaccenBanue 4 bubmuorexa [IOK
JaHHBIX https://m.edsoo.ru/7f417fb2
3 MHOsKECTED 4 bubmuorexa [IOK
https://m.edsoo.ru/7f417fb2
4 BeposiTHOCTB citydyaliHOTO COOBITHS 6 1 bubamorexa [TOK
https://m.edsoo.ru/7f417tfb2
bubnunorexa LIOK
5 B 4
BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/7f417fb2
bu6nmorexa [IOK
6 C i 0 8
TYHAHHRIC COOBITHA https://m.edsoo.ru/7f417fb2
7 O000menne, cucTeMaTH3anysa 3SHAHUHA 4 2 bubmorexa OK
https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 ) |

[TPOTPAMME




9 KVIIACC

KoanuectBo yacos DJIeKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI

pecypcsl

1 IToBTOpeHue Kypca 8 kiacca 4 bubmorexa OK
https://m.edsoo.ru/7f41a302
b K

2 DneMeHThl KOMOMHATOPUKH 4 1 nonmorexa [0
https://m.edsoo.ru/7f41a302

3 I'eomeTpuyeckas BEpOATHOCTh 4 bubmorexa OK

P P https://m.edsoo.ru/7f41a302

4 Hcnertanus beprymm 6 1 bubnrorexa LIOK
https://m.edsoo.ru/7f41a302

5 CrnyuaiiHas BeJMuMHA 6 bubamorera HOK
https://m.edsoo.ru/7f41a302

6 O06001enne, KOHTPOJIb 10 1 bubmorexa OK
https://m.edsoo.ru/7f41a302

OBUIEE KOJIMYECTBO YACOB I10 34 | ’

[NPOIT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBo yacoB
JlarTa
Ne ni/m Tema ypoka Koutpoabubie IpakTnyeckue
Bcero H3yYeHUs]
padoThbI padoTbI

1 [IpencraBieHre JaHHBIX B TAOIHIIAX 1 5.09
[TpakTHyeckue BEIYUCICHUS 10 TAOIUYHBIM

2 1 12.09
JTAHHBIM
W3BnedyeHre ¥ MHTEPIIPETAINS TAOJTHIHBIX

3 priperan 1 19.09
JAHHBIX

4 ITpakTnueckas padota "Tabmumpr" 1 1 26.09
['paduueckoe npeacraBieHUE TaHHBIX B

5 BUJIE KPYTOBBIX, CTOJIOUKOBBIX 1 3.10
(cTonmbuaThIX) AUArpaMM

6 UreHure U MOCTPOSHUE TUarPaMM. 1 10.10
[Tpumeps! nemorpapuueckux guarpamm '

7 [Tpaktrueckas padota "IuarpamMmmsr" 1 1 17.10
Yucnossie Habopbl. CpenHee

8 P pet 1 24.10
apupmeTHIecKoe
Yucnossle Habopbl. CpenHee

9 pet. Cpen 1 7.11
apudmernyeckoe
Menunana 9iciIoBOro Habopa.

10 e P 1 14.11
Y CcTOWYMBOCTh MEAHAHBI
Menauana yucioBoro Habopa.

11 A P 1 21.11
YcToHIMBOCTE MEeTHAHBI




[Tpaktuyeckas padora "Cpennue

12 g 1 28.11
3HAYCHUS

13 Haubonpiee 1 HaMMEHbIIIEE 3HAYCHUS 1 512
yucioBoro Habopa. Pazmax '
Haubonbiiee n HauMeHbIIee 3HAYCHUS

14 1 12.12
9uCI0BOT0 Habopa. Pazmax
Haubonpiee 1 HaMMEHbIIEe 3HAYCHUS

15 1 19.12
yucioBoro Habopa. Pazmax
KonTponbHas pabota mo Temam

16 "[IpencraBnenue nanHbix. OnucaTeabHast 1 26.12
cratuctuka"

17 CrnyyaiiHast U”3BMEHUYUBOCTH (IIPUMEPHI) 1 16.01

18 YacToTa 3HaUueHUN B MacCUBE JaHHBIX 1 23.01

19 I'pynnupoBka 1 30.01

20 I'uctorpammel 1 6.02

21 I'ucrorpammsl 1 13.02
[TpakTrueckas padota "CinydaitHas

22 P P i 1 20.02
U3MEHUYUBOCTD
I'pad, Bepmmna, pedpo. Ilpeacrasneaue

23 pab, pepuitiia, pepo. Hpea 1 27.02
3a/1a4¥ ¢ MOMOIIBIO Tpada
Crenens (BaJIEHTHOCTB) BepIIUHBL. Hucio

24 p€Oep u cymMmmapHasi CTEIeHb BEpIITHH. 1 6.03
Ilens u Uk

ernb 1 HUKI. [IyTh B rpade.

25 Hene u . Tlyrs B rpad 1 13.03
[IpencraBieHue o CBI3HOCTH rpada
[IpencraBnenue 06 OpUEHTUPOBAHHBIX

26 pea PHEHTHD 1 20.03

rpadax




27 CrydaiiHbli OIIBIT M CIy4aiiHOE cOOBITHE 1 27.03
BepositHOCTB 1 yacToTa coObITUsA. Posb
MaJIOBEPOSITHBIX M MIPAKTHYECKH

28 P b 1 10.04
JIOCTOBEPHBIX COOBITUH B IPUPOJIE U B
o0rmiecTBe
MoHerta u urpajibHas KOCTb B TEOPHH

29 P P 1 17.04
BEPOSITHOCTEH
[Tpaktuueckas padora "HactoTta

30 P b 1 24.04
BBITIAJICHUS OpJa
KonTponbHas pabota no temam

31 "Ciy4aitHasi ©BMEHYHBOCTb. [ padml. 1 8.05
BeposiTHOCTB city4aitHoro coObrTus"
IToBTOpenue, 00o001IeHKE. [IpencTaBienue

1 P i pea 1 15.05
JAHHBIX
IToBTOpenue, 0000meHne. OnucareIbHas

33 P H 1 22.05
CTaTUCTHKA

OBUIEE KOJIMYECTBO YACOB IT10 I[TPOTPAMME 33




8 KUIACC

KoaunuecTBo 9acoB

Ne Jara
Tema ypoka KonTpoabhbie IIpakTH4eckue
n/n Bcero H3YyYeHM s
padoThbI padoThI

| [IpencraBnenue nanubix. OnucaTenbHas | 4.09
CTaTHCTUKA '
Canyyaitnast usmeH4uBOCTh. CpeiHue

2 1 11.09
YHCIIOBOTO Habopa
Cnyyaitable coObiTus. BeposaTHocTu u

3 i P 1 18.09
4acCTOTHI
Knaccuueckue Mmoaenu teopun

4 ) P 1 25.09
BEpPOSITHOCTEI: MOHETA U UTPAJIbHASI KOCTh

5 OTKJIOHEHUS 1 2.10
Jucniepcus ynucinoBoro Habopa 1 9.10
CraHmapTHOE OTKJIIOHEHUE YHCIOBOTO

7 1 16.10
Habopa
Jlnarpammel paccerBaHus 1 23.10

9 MHO0KECTBO, ITOJIMHOKECTBO 1 6.11

10 Omnepanuu HaJ MHOXKECTBaMU: O0BEIUHEHHUE, | 1311
nepeceyeHue, JOMOoTHEHIE '
CaoiicTBa omnepaiuii HaJl MHOKECTBAMH:

11 MePEMECTUTENBHOE, COYETATEIbHOE, 1 20.11
pacrpeaeuTeNbHOE, BKIFOUCHUS

12 I'paduueckoe mpeacTaBIeHUE MHOKECTB 1 27.11
KonTponbhas pabota no temam

13 P P 1 1 4.12

"Cratuctuka. Muoxectna"




OnemeHTapHble coObITHS. CydaliHble

14 11.12
COOBITUA

1 bnaronpusTcTByIOLIME 3JIEMEHTAPHBIE 18.12
COOBITHS. BeposSTHOCTH COOBITHIA '

16 bnaronpusTcTByrOnIMe 3J€MEHTAPHBIE 55 12
coOpITHs. BeposiTHOCTH COOBITHIA
OnbIThl ¢ PABHOBO3MOXHBIMU

17 aJIEMEHTAapHBIMU cOObITUAMU. CitydaitHbIN 15.01
BBIOOp
OmnbITHI ¢ PABHOBO3MOXXHBIMH

18 3JIeMEHTapHBIMH COOBITUSIMU. CydaiHbII 22.01
BBIOOD
[Tpaktuyeckas padota "OnbITHI €

19 PaBHOBO3MOXXHBIMH 3JIEMCHTAPHBIMU 29.01
coObITuAMHU"

20 Hepeso 5.02
CBolicTBa iepeBa: €IMHCTBEHHOCTD ITyTH,

21 CYILIECTBOBAHUE BUCSYEN BEPILINHBI, CBSA3b 12.02
MEX/y YACIOM BEPIIMH U YHCIOM pEOGep

22 IIpaBuno ymMHOXEHUS 19.02

23 IIpaBuno yMHOXEHUS 26.02

24 [TpoTHBOIIOI0KHOE COOBITHE 5.03
Huarpamma Diinepa. O0bequHeHNE U

25 . 12.03
nepeceyeHne COOBITHIA
HecoBmecTnbie coObiTusi. opmyna

26 . 19.03
CJIO’KEHUSI BEpOATHOCTEH
Hecosmectnpie coOpiTHsI. DopMyna

27 26.03

CJIO’KEHUS BEPOSATHOCTEN




[TpaBuii0 yMHOXKEHHSI BEPOSATHOCTEIA.

28 YcnoBHas BepossTHOCTh. HezaBucumbie 1 9.04
COOBITHA
[IpaBuino yMHOKEHUSI BEPOSITHOCTEM.

29 YcnosHas BepossTHOCTh. He3aBucumblie 1 16.04
cOOBITHS
IIpencraBnenune cirydaifHOTO dKCIIEpHUMEHTA

30 pedl e P 1 23.04
B BHJIE JIepeBa
IIpencraBnenue cirydaifHOrO YKCIICpUMEHTA

31 el ya P | 30.04
B BHJIC JIepeBa

1 [ToBTOopenue, o600meHune. [Ipencrapnenne | 705
nanHbeIX. OnucaTennpHast CTATUCTHKA '

33 IToBTOopenue, o6o0meHue. I'pade 1 14.05
Kontponsnas padora mo remaMm "CiaydaiiHble

34 p p ya 1 21.05
coObITud. BepostHocTs. ['padnr"

OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34




9 KVIIACC

KoaunuecTBo 9acoB

Jlara
Ne ni/m Tema ypoka Kontpoabubie IIpakTuyeckue
Bcero U3y4YeHHus
padoTbI padoTsI
1 [IpencraBienue qaHHBIX 1 4.09
2 OnucarenbHas CTaTUCTHKA 1 11.09
3 Ornepanuu HaJl COOBITHSIMU 1 18.09
4 HezaBucuMocTs coObITHI 1 25.09
5 KomMOuHaTopHO€E MpaBUiIO YMHOKCHUS 1 2.10
6 IlepecranoBku. ®axtopuan. CoueraHus u 1 9.10
YHCJIO COYETaHUN
7 TpeyronbHuk Iackains 1 16.10
[TpakTrueckas padota "Beraucienue
BEPOATHOCTEMN C UCMOJIB30BAHUEM
8 . 1 1 23.10
KOMOMHATOPHBIX (PYHKIUH SJIEKTPOHHBIX
TabnI"
I'eomerprueckast BepoATHOCTb. CiryyaliHbIN
9 BBIOODP TOUKH U3 (PUTYpHI HA TIIOCKOCTH, U3 1 6.11
0Tpe3Ka, U3 IyTH OKPY>KHOCTH
I'eomeTrpuueckast BepoaTHOCTb. CiryuallHbIN
10 BBIOODP TOUKH U3 (PUTYpHI HA TIIOCKOCTH, U3 1 13.11
OTpE3Ka, U3 IyTU OKPY>KHOCTHU
I'eomeTrpuueckast BepoaTHOCTb. CiryyaiiHbIN
11 BBIOOp TOUKH U3 (PUTYPHI HA TUIOCKOCTH, U3 1 20.11
OTpe3Ka, U3 IyTH OKPY>KHOCTH




['eomeTprueckas BeposTHOCTb. CiryyaifHblIit

12 BBIOOp TOUKH U3 (GUTYPHI HA TUIOCKOCTH, U3 27.11
0Tpe3Ka, U3 IyTU OKPY>KHOCTH

13 Hcnsitanue. Yenex u Heynava. Cepus 412
WCIBITAaHUH J10 TIEPBOTO ycIexa

14 UcnbiTanue. Ycnex u veynaya. Cepust 1112
WCIBITAaHUH 10 IEPBOTO ycIexa

s Hcnsitanue. Yenex u Heynava. Cepus 18.12
WCIBITAaHUH J10 IIEPBOTO ycIexa

16 Ucnbitanus bepnynmu. BeposarHoctu 25 19
COOBITHH B CEpUU UCTIBITAaHUIN bepHym '

17 Ncnerranus beprymu. BepostHocTn 1501
coOBITHI B cepuu UcnbITaHuil beprysu '

13 [TpaxTrueckas pabora "UcnbpiTanus 2201
Bepaysm" '

19 Cnyyaiinast BE!JII/I‘H/IHa U paclpesieiicHue 2901
BEPOATHOCTEN

20 MarteMaTnueckoe 0XKHIaHUE U JUCTIEPCUs 5 0
CIIy4yallHOM BEJIMYHUHBI
[TpumMepsl MaTEMATHUECKOTO OKUIAHUS KaK

21 TEOPETUYECKOT0 CPETHEr0 3HAYCHUS 12.02
BEJINYUHBI

22 [TonsiTHE O 3aKOHE OOJIBLIMX YUCEI 19.02

3 N3mepenune BeposiTHOCTEN C TOMOILBIO 26.02
4acToT

24 [TpumeneHne 3aKoHa OOJBIITUX YHCET 5.03

’5 O06001EeHne, CUCTEMATH3aLMs 3HAHUH. 12.03

[IpencraBnenue qaHHBIX




O00011eHHEe, CUCTEMATH3AII 3SHAHNMH.

26 1 19.03
OnucarenbHas CTaTUCTUKA
O06001eHne, cCHCTEMAaTH3aIMsI 3SHAHUH.

27 [IpencraBnenue nanHbix. OnucaTeabHas 1 26.03
CTaTHCTUKA

)3 O000111eHHEe, CUCTEMATH3AIH 3HAHWM. 1 9.04
BeposiTHOCTB citydyaifHOTroO cOOBITUS
O0001enne, cucTeMaTu3alig 3HAHAH.

29 BeposTHOCTH ci1y4aiiHOro COOBITHS. 1 16.04
DneMeHTbl KOMOMHATOPUKH

30 O06001eHne, CUCTEMATH3aLM 3HAHUH. | 23.04
DneMeHThl KOMOWHATOPUKH
O00011eHNEe, CUCTEMATH3AIIAI 3SHAHNM.

31 OnemeHTsl KoMOMHaTopuku. CirydaiiHbie 1 30.04
BEJIMUMHBI U pacrpeesieHus

1 O06001eHne, cHCTEMAaTH3aIMsI 3SHAHUH. | 705
CrnyyaifHple BEIMUUHBI U pacCIIpeeTICHUS

33 HToroBast KOHTpOJIbHAs paboTa 1 14.05

34 O00011eHne, cCUCTEMATH3aIMA 3HAHUI 1 21.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemblie npeAMeTHBIE Pe3yabTaThl 0CBOCHHMS OCHOBHOI
NpoBePSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJabTara
5 BeposTHOCTB 1 cTaTUCTHKA
Yurtate uHpOpMaALUIO, NPEICTaBICHHYHO B Tabiuuax, Ha
s 1 quarpaMMmax, IMpeACTaBIATh JaHHble B BUAE TaOIMI, CTPOUTH
JquarpaMMsl (CTOJIOMKOBBIE (CTOI0UYAThIE) M KPYTOBbIE) IO MacCUBaM
3HAYCHUN
52 OnucelBaTh M HUHTEPIPETUPOBATH DPEAJIBHBIE YHUCIOBBIE JAHHBIE,
Ipe/CTaBICHHbIE B TAOIMIIAaX, HA IUarpamMMax, rpadukax
Hcnonp3oBaTh I8 ONMCAaHUS  JAHHBIX  CTATUCTHYECKHE
53 XapaKTepUCTUKH: CpeiHee apu(pMeTniecKoe, MeiuaHa, Hanbombliee
U HauMeHbllIee 3HaAUeHUs, pa3Max
HmeTp mpencraBlieHHE O CIIy4alHOM M3MEHUYMBOCTM Ha NpPHUMEpax
54 1eH, (U3NYECKUX BEIMYWH, aHTPOMOMETPUUYECKUX JAHHBIX, UMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOMIMBOCTH
8 KVIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJabTaTa
5 BeposiTHOCTB ¥ cTaTHCTHKA
W3Bnexats U mpeoOpa3oBbIBaTh MH(YOPMAIUIO, MPEICTAaBICHHYIO B
5.1 BUJIe TabyUIl, nuarpamm, rpadMKoB, PEACTABISATh JAaHHBIE B BUJIC
TabIuUII, AUarpaMm, rpadukoB
OnucelBaTh JJaHHBIE C IIOMOIIbIO CTAaTUCTUYECKUX IIOKa3aTENeH:
5.2 CpPeIHMX 3HAYeHUH M Mep pacceuBaHMsA (pa3Max, AUCHEPCUS U
CTaHJAPTHOE OTKIIOHEHUE)




5.3

HaxoauTh 4acTOTHI YMCIIOBLIX 3HAYEHHI U YaCTOThI COOLITHH, B TOM

qHCIie TI0 Pe3yabTaTaM U3MEPEHUHN 1 HAOIIOACHHIA

54

Haxoauts BEPOATHOCTU CJ'Iy‘-I&ﬁHLIX COOBITHII B OIlbITax, 3Hasd
BCPOATHOCTU SJICMCHTAPHBIX CO6BITPII>1, B TOM 4YHUCJIC B OIIBITax C

PaBHOBO3MOKHBIMU 3JICMECHTAPHBIMU COOBITHSIMH

5.5

Hcnone3oBaTh rpacbnqecxne MOAOCIIN: ACPECBO CHy‘I&ﬁHOFO

AKCIIEpUMEHTA, IUarpamMMbl Diljiepa, YucaoBas npsamas

5.6

OHCpI/IpOBaTI) HNOHATHUAMU. MHOXCCTBO, ITIOAMHOXXCECTBO, BBIIIOJIHATH
onepannun Hazg MHOXECTBaAMHU: O6T)€HI/IHCHI/I€, MepeccUcHuce,
AOIMOJIHCHHUEC, MNCPCUUCIIATH JJICMCHTBI MHOXKCECTB, MPUMCHATH

CBOMCTBA MHOECTB

5.7

Hcnonb3oBath rpaduyeckoe MpPeACTaBICHUE MHOXECTB M CBs3eH
MEXKIy HUMHU JUJI ONUCAHUS IPOLECCOB U SBICHUN, B TOM YUCJIE IIpU

peUICHUHU 3a1a1 U3 APYTUX y‘Ie6HHX npeaMeToB U KypCOB

9 KIIACC

Kon
NpoBepsieMOro
pe3yJjbTara

5

HpOBepﬂeMme NMpeAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOI1
06pa30B3TeJ’ILHOﬁ nmporpaMmmMmsl OCHOBHOTI'O oﬁmero 06pa30BaHI/Iﬂ

BepoaTHOCTh U cTaTUCTHKA

5.1

M3Bnekats U npeoOpa3oBbIBaTh MH(POPMALMIO, MPEICTABICHHYIO B
pa3NUYHBIX MCTOYHHMKAX B BHJAE TaONuIl, Iuarpamm, rpadukos,

MPEACTABIATH JaHHBIC B BUJIC TaOIHI, TUarpamMmm, rpadukoB

52

PemaTh 3amaun opraHn30BaHHBIM IIEPeOOPOM BapUAHTOB, & TAKKE C

HCIIOJIB30BaHHUECM KOM6I/IHaT0pHBIX IpaBHuiI 1 MECTOJJ0B

53

Hcmonp30oBaTh OIHCATEILHBIE XapaKTCPUCTUKN JII MACCHUBOB
YUCJIOBBIX OAHHBIX, B TOM 4YHCJIIC CPCAHUC 3HAYCHUA H MCEPHBI

pacceuBaHus

54

HaXO,Z[I/ITL YacTOTHl 3HAUCHHMH M YacCTOTHI C06BITI/ISI, B TOM 4YHCIJIC

HOJIB3YACh Pe3y/bTaTaMU IPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUN

5.5

Haxoautb BeposiTHOCTH Clay4alHBIX COOBITUN B M3yYEHHBIX OIbITaX,

B TOM 4YHUCJIC B OIbITax C PABHOBO3MOXHBIMH 3JICMCHTAPHBIMU




COOBITUSIMH, B CEpUSAX HCIBITAHUH 1O MEPBOTO yclexa, B CEpHUsiX

ucnblTaHuil bepHymm

HNmeTn npeaACTaBJICHUC O CHy‘I&ﬁHOﬁ BCJIMYHUHE U O PACHPCACICHUN

5.6

BEpPOSITHOCTEH

Wmetsb mipencTaBieHre 0 3aK0OHE OOJIBIINX YHCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIYyYalHOW HM3MEHUYMBOCTH M O POJIA 3aKOHA

OOJBIINX YHCET B IIpHUpoaAC 1 06I_HCCTBC




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
5 BeposTHOCTB 1 cTaTUCTHKA
[IpencraBnenue TaHHBIX B BUJE TaOIUIl, AUarpamMM, rpadukoB. 3amogHEHUE
Ta0JIML, YTEHHUE U MOCTPOEHHUE NHUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBoix). UreHHe TpaduKOB pealbHBIX TpoIeccoB. 3BieueHue
UHPOpPMALIMK U3 AMArpaMM M TaOJIUI, MCIOIB30BAHUE W HHTEPIIPETALIUS
JAHHBIX
OmnwucarenpHasi CTaTUCTUKA: cpeAHee apupMeTHYecKoe, MeIuaHa, pazmax,
5.2 HauOoJplllee M HaUMEHbIIee 3HAueHUs: Habopa YHCIOBBIX JIAHHBIX.
IIpumepsl ciiy4aliHOM U3MEHYUBOCTH
CrnyvaiiHplif 5KcIiepuMEHT (OIBIT) M ciiydaiiHoe coObITHe. BeposTHocTh 1
53 yacTtoTa. Pojib MaloBEpOSTHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B
npupojie U B ob1iecTBe. MoHeTa 1 UrpajibHas KOCTh B TEOPUU BEPOSATHOCTEN
I'pad, Bepmmna, pebpo. Crenenp BepmmHbL. Yncno pédep u cymmapHas
54 crerieHs BepiuH. [Ipencrasnenue o csa3noctu rpada. Lenu u nukist. [Tytn
' B rpadax. OOxom rpada (siinepoB myth). IlpencraBmenue 00
OpUEHTHUPOBAaHHOM rpade. Pemenue 3agau ¢ momopto rpagos
8 KVIACC
Kon IIpoBepsieMblii 31eMEeHT COAEPKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
5.1 IIpencraBneHne AaHHBIX B BUJE TaOJIUL, JUarpaMm, rpaukoB
55 MHOXKECTBO, DJIEMEHT MHOMECTBA, IOAMHOXeCTBO. Onepauuu Haz
' MHO€ECTBaMU: 00bEJUHEHNUE, [IEPECEUECHUE, JOTIOJIHEHHUE
53 CBoilicTBa onepanuii Hajg MHO>KECTBaMH: TIEPEMECTUTENBHOE,
. coueTaTesIbHOE, paclpeeuTeIbHOE, BKIIOUEHUS
- Hcnonb3oBanue rpaguueckoro MpencTaBIeHUs] MHOXKECTB Ui OMHCAHUS
' peabHbIX ITPOLIECCOB U ABJICHUH, IPU PELIEHUH 3a/1a4.




5 N3mepenue paccenBanus JaHHBIX. Jlucrepcust 1 CTaHJAPTHOE OTKJIOHEHUE
. YHCIIOBBIX HA0OpOB. Jlnarpamma paccenBaHHs
DrneMeHTapHble COObITHA ciy4yailHOro onbita. CioydaifHble COOBITHSL.
s6 BepositHocTH cOOBITHI. OMBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
' coobitusiMu.  CitydaifHblii  BBIOOp. CBSI3b MEXIY MaJOBEPOSTHBIMH U
MPAKTUYECKH JJOCTOBEPHBIMH COOBITHUSMU B IIPUPOJIE, OOILIECTBE U HayKe
HepeBo. CBoiicTBa J€peBbEB: E€IMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
5.7 BUCAYEH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BEPIIMH U 4YHUCIOM pEOep.
[IpaBunio ymHoOxeHus. Penenue 3aad ¢ momoribio rpagon
[IpotuBononoxueie coObiTus. Juarpamma Oilnepa. OObequHEHHE U
5.8 nepeceueHue coObiTHil. HecoBmecTHbie coObiTua. dopmyna cioxeHHs
BEPOATHOCTEMN
5.9 YcnoBHas BeposTHOCT. [IpaBuino ymHoxenust. HezaBucumblie coObITHS
IIpencraBnenne sKcnepuMeHTa B BHIE JepeBa. Pemenue 3agad Ha
5.10 HaXO0XJEHUE BEPOATHOCTEH C TOMOIIBIO JIEPEBA CIIYUYaHOTO SKCIIEPUMEHTA,
auarpamm Jisepa
9 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAeP:KAHUS
5 BeposiTHOCTB U cTaTHUCTHKA
[IpencraBneHue 1aHHbIX B BUJIE Ta0JIULL, JUarpaMm, rpaduKoB, HUHTEPIIpEeTalUs
5.1 naHHbIX. UTeHune u nmoctpoeHue Tabiul, AuarpaMm, rpadukoB Mo peajbHbIM
JTAaHHBIM
5.2 [epecTanoBku U pakTopuai
5.3 CoueTaHus U YUCIIO COUYETAHUM
54 Tpeyronbuuk [lackans. Pemenue 3a1au ¢ ucroib30BaHEM KOMOMHATOPUKU
ss I'eomeTpuueckas BeposATHOCTh. CiydaiiHbIM BBIOOp TOUKH W3 (PUTYpHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYI' OKPYKHOCTH
5.6 Ucneitanue. Yenex u Heyaaua. Cepust UCIIBITAaHUN 10 IEPBOTO ycrexa
57 Cepust ucnbitanuii bepuymum. BeposTHOCTH COOBITHIA B CEpUM HCIIBITAHUN
' bepnymm
5.8 CrnyuaiiHas BeJIMUMHA U pacpeelIeHue BEPOSTHOCTEN




MarteMaTudeckoe OXHUIAaHUC U AUCICPCUA. HpI/IMepBI MaTE€MaTU4YCCKOIO

> OKUJaHUS KaK TEOPETUUYECKOIO CPETHEr0 3HAYECHUSI BEJIMYMHBI

510 MaremaThueckoe OXHJAaHWE U JUCIEPCUs CIIYy4alHOM BEIMYMHBI «UYHUCIIO
' YCIIEXOB B CEpUU UCTIbITaHUHM bepHyin»

s 11 [lonsiTe o 3akoHe OonblIMX yKcel. M3MepeHue BepOATHOCTEH C MOMOIIBIO

4acToT. Poab 1 3HaYeHne 3aKOHA OOJIBIINX YHCE B Ipupoac u O6H.I€CTB6




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
INPOTPAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHMUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TpeGOBaHUSI K MPeIMETHBIM Pe3ybTATAM OCBOECHHS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI'O 0011IET0
o0pa3oBanusi Ha ocHOBe PI'OC

YMeHue onepupoBaTh TMOHATUSMHU: MHOXECTBO, IOAMHOXECTBO,
Olepaliy HaJ] MHOXKECTBAaMH; YMEHHE ONEpUpPOBaTh MOHATUSAMU: rpad,
CBSI3HBIN rpad, 1epeBo, IUKII, TPUMEHSATh UX IIPU PEIICHUH 33]1a4; YMEHHE
UCIONIb30BaTh Ipaduueckoe MpeACTaBICHHE MHOXKECTB ISl OMHCAHUS
peabHBIX MPOIIECCOB U SIBJICHUM, PU PEIICHUH 3a/1a4 U3 APYTUX yUYEOHbBIX
MIPEeIMETOB

VYmMmenue OIICpUPOBATH IOHATHAMU: OIPCACICHUC, aKCUOMa, TCEOpCMa,
J0Ka3aTCJIbCTBO, YMCEHUC paciio3HaBaTb HCTUHHBIC n JIOXKXHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI MW KOHTPIIPUMECPLI, CTPOHUTH
BBICKAa3bIBAHHA U OTPpULIAHUSA BBICKA3bIBaHHI

YMeHue onepupoBaTh IOHATUSAMH: HATYPAIBHOE YHUCIO, IPOCTOE U
COCTaBHOE YUCJIO, AECIIMMOCTb HATypaJIbHBIX YUCEII, IPU3HAKU JEITUMOCTH,
1I€JIO€ YUCIIO0, MOAYJIb YHCIIa, OOBIKHOBEHHAs APOOb U IeCATHYHAs 1pO0b,
CTaHJAPTHBIM BHUJI YHACIIA, PAMOHAIBHOE YUCJIO0, HPPALMOHAIBHOE YUCIIO,
apu(METHIECKUI KBaJpaTHBI KOPEHb; YMEHHE BBIOIHATH JCUCTBUS C
YHUCJIAMH, CPABHUBATH M YIOPSJAOYUBATH YKCIIA, IPEACTABIIATL YUCIIA HA
KOOpJAMHATHOM NPSIMOM, OKPYIJIATH YWCJA; YMEHHME JENaTh NPUKUIKY H
OLIEHKY p€3yJIbTaTa BEIYACICHUN

YMeHue omnepupoBaTh MOHATHUAMU: CTENEHb C IEJbIM IOKa3aTeIeM,
apudmeTnuecKkuil KBaJpaTHBI KOPEHb, MHOTOWICH, anre0pamdyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENEHU OOIbIIe
€IMHUIIBI; YMEHHUE BBIMOIHATH pacu€Thl 1Mo dopMynaMm, npeodpa3oBaHus
HENbIX, TPOOHO-PAlIMOHANBHBIX BBIPAXKEHUNH U BBIPAKEHUH C KOPHIMH,
pa3iIoKEeHUE MHOTOYJICHA HA MHOYKUTEIH, B TOM YHCJIE C UCIIOJIb30BAHUEM
(dbopMyIT pa3HOCTH KBAJPATOB U KBaJpaTa CyMMBI H Pa3HOCTH

YMeHHEe OmepupoBaTh NMOHATUSAMHU: YKMCIIOBOE PABEHCTBO, YPABHEHUE C
OJTHOM EPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO € IIEPEMEHHOM;
yYMEHUE pellaTh JIMHEMHble W KBaJpaTHbIE YypaBHEHHA, JPOOHO-
palMOHAIbHBIE YPAaBHEHUS C OJHOW IEPEMEHHOM, CHUCTEMBI JIBYX
JIMHEUHBIX YPaBHCHMM, JIMHEWHBIE HEPAaBEHCTBA U HX CUCTEMBI,
KBaJ[paTHbIE U JJPOOHO-pallMOHATILHBIC HEPABEHCTBA C OJHOM EPEMEHHOM,
B TOM YHCJIE ITPH PEIICHUM 3aa4 U3 JPYTUX MIPEAMETOB U MPAKTHYECKUX
3a/1a4; YMEHHUE MCIOJIb30BaTh KOOPAMHATHYIO NPSIMYI0 U KOOPJANHATHYIO
IUIOCKOCTB J1J1s1 U300pakeHUs PEIIEHUI YpaBHEHU, HEPABEHCTB U CUCTEM




YMeHne omnepupoBaTh MOHATUSAMHU: (QyHKUUsS, rpaduk (GyHKOIHH, HYIH
(GyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, MPOMEXKYTKH BO3pPACTaHMUSA,
yObIBaHUs, HauOoJsblllee M HaUMEHbIIEee 3HAYeHUS (QYHKIUH;, yMEHHUE
ONEPUPOBATh TMOHATHSMU: IMpsiMas I[PONOPLUUOHAIBHOCTb, JIMHEHHas
byHKIMsA, KBaapaTHuHas (QYHKIMS, oOpaTHas MPONOPLUOHAIBHOCTD,
napaboJa, runepboa; yMeHue CTpouTh rpaduku (pyHKIHIA, HCIIOIB30BaTh
rpaduKy JUISL OTpENIENeHUs] CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, IS
peleHus 3a7a4 W3 JPYruX y4eOHbBIX HPEIMETOB M pPEealbHOM JKU3HH,
yYMEHHUE BbIpaXkaTh (JOpMyJIaMH 3aBUCUMOCTH MEXKAY BETMUNHAMU

YMeHnue OIICpHUPOBATH IIOHATUSAMMU.: I10CJIEA0BATCIIBHOCTD,
apudmeTnyeckas U reoMeTpuiecKas MpOrpecCHr; YMEHUE UCTIONb30BaTh
CBOMCTBA MOCIENOBATEIBHOCTEHN, (DOPMYIIBI CYMMBI M OOIIETO YeHA TpU
pelleHny 3a7a4d, B TOM YHUCIe 3a7a4 U3 JAPYruxX y4eOHBIX MPEeIMETOB U
peaIbHOM JKU3HU

YMeHue pemats 3a/1auM pa3HbIX TUIIOB (B TOM YKCJIE HA IPOLEHTHI, JOIH
W 4acTH, JBIKEHHUE, paboTy, IIEHy TOBAPOB M CTOMMOCTh OKYTIOK M YCIIYT,
HQJIOTH, 337aydl M3 OO0JAaCTH YNpPaBICHHUS JUYHBIMM M CEMEHHBIMU
(buHaHCaMU); yMEHUE COCTABIIATH BEIpAXKEHUs], ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI 110 YCJOBMIO 3aJlayM, HMCCIEJO0BaTh IOJYYEHHOE pEIlIeHUE U
OLIEHUBATh MPABONOI00HOCTD NOTYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: PUTypa, TOUKA, OTPE30K, IpsMasi, JIyd,
JOMaHas, Yroyl, MHOTOYTOJIbHHK, TPEYTOJbHHK, PaBHOOCAPCHHBIH U
PaBHOCTOPOHHHMI  TPEYTrOJbHUKH,  TPSMOYTOJIBHBIA  TPEYroJbHHK,
MeaHnaHa, OWCCEKTpHCa M BBICOTA TPEYTOJIBHUKA, YETHIPEXYTONbHUK,
napajjienorpaMM, — poM0O,  TPSAMOYTOJbHHMK,  KBaapaT, Tpameuus;
OKPY>KHOCTb, KpYI, KacaTeslbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢durypamu; yMeHHe penath 3a1a41, B TOM YHCIIE U3 IOBCEAHEBHOM )KU3HH,
Ha HaXOXJEHHE T'€OMETPHUYECKUX BEIUYMH C NMPUMEHEHHEM H3YUeHHBIX
CBOUCTB (uryp u (akToB

10

YMeHue onepupoBaTh MOHSATHUSMHM: pPaBEHCTBO (UTYp, PpaBEHCTBO
TPEYrOJIbHUKOB; MMAPAJUIEIbHOCTD U NEPIEHAUKYIISIPHOCTD MPSMBIX, YOI
MEXAYy NpSAMbIMHU, MEPHEHAUKYISpP, HAKIOHHAS, IPOEKIHs, I[0a00ue
¢buryp, momoOHbIE TPEYroJbHUKH, CUMMETPHSI OTHOCUTEIBHO TOUYKHU U
npsMOi; yMEHHE pacro3HaBaTh pPAaBEHCTBO, CHUMMETPUIO M TOA00HE
¢buryp, napaaienbHOCTh U IEPHEHIUKYIIPHOCTD MPSAMBIX B OKpY>KaroIleM
MUpE

11

YMeHue onepupoBaTh NOHATUAMMU: JJIMHA, PACCTOSTHUE, YTON (BEIUYMHA
yria, CHHYC ¥ KOCUHYC yIJla TPEyrojbHUKA), IJI01a/1b; YMEHUE OLICHUBATh
pa3Mepbl MpeIMETOB M OOBEKTOB B OKPYXXAIOLIEM MHUDPE; YMEHHE
MPUMEHSTHh (POPMYIIBI IEPUMETPA U TUIOIIAIU MHOTOYTOJIbHUKOB, JJIMHBI
OKpPY’)KHOCTM ¥  IUIOHIaAd  Kpyra, oObeMa  MPsIMOYrOJILHOTO
napajuleJienunena;  yMEHWe  IPUMEHATh  NPU3HAKU  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYroJIbHUKA, TEOpEMY




[Tudaropa, TpPUrOHOMETPUUECKUE COOTHOILIEHUS ISl BBIYUCICHUS JJIUH,
pacCTOSIHUH, TIJIOIIAIEH

12

YMmeHue u3zo0pakaTh IUIOCKME (QUIYyppl M UX  KOMOHMHaLuW,
MPOCTPAHCTBEHHbIE (UTYPHl OT PpPYKH, C TIOMOIIBIO YEepPTEKHBIX
MHCTPYMEHTOB U  JJIEKTPOHHBIX CpPEJCTB IO TEKCTOBOMY WM
CUMBOJIbHOMY OIIMCaHHUIO

13

YMeHHe onepupoBaTh MOHATUAMMU: NPAMOYIOJIbHAs CUCTEMa KOOPAUHAT;
KOOPAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, [IPOU3BEACHUE BEKTOPA HA
4HCIIO, CKAJLIPHOE IIPOMU3BENCHHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI M KOOPJAMHATHI IS IPECTABICHUS JaHHBIX U PEIIEHUs 33/1a4, B
TOM YHCJI€ U3 JPYTUX yYeOHBIX MPEAMETOB U PEaTbHOM KU3HU

14

YMeHue onepupoBaTh MOHATHIME: CTOJIOUKOBBIE U KPYTOBBIE TUATPAMMBI,
TaOuIBl, cpeaHee apudmeTnueckoe, MeauaHa, HauOojbIIee U
HAaUMEHBIIIee 3HAYCHHS, pa3MaxX UYUCIIOBOTO HA0Opa; YMEHHE W3BIICKATH,
UHTEPIPETHPOBATH U IPEOOPA30BHIBATH HH(POPMAIIHIO, TPEICTABICHHYIO
B Ta0JMIIaX ¥ Ha JUarpaMMax, OTPaKarolyto CBOMCTBA U XapaKTePUCTUKU
pCeaNbHBIX MPOLIECCOB W SIBICHHUW; YMEHHE PaclO3HAaBaTh HW3MCHUHBBIC
BEJIMYHHBI B OKPYKAIOMIEM MHPE

15

YMeHue onepupoBaTh IOHSATHUSAMU: CIyYalHBIM OMBIT (CIydalHBIN
HKCHEPUMEHT), d3JEMEHTapHOe COObITHE  (PJIIEMEHTapHBIA  HCXON)
CJIy4aillHOTO OIbITa, CilydaifHOE COOBITHE, BEPOSITHOCTb COOBITHS; YMEHHE
HaXOAWUTh  BEPOSTHOCTH  CIy4allHbIX  COOBITMM B  OmBITaX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE PEILIATh 3a/1a4l
METOJIOM OPraHM30BAHHOI'O Iepedopa M C HUCIOJIB30BAHUEM IIPaBUIIA
YMHOXXEHUS; YMEHHE OILIEHHUBATh BEPOSTHOCTH pealbHBIX COOBITUH H
SBJICHUH, TIOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSTHBIX
COOBITHI B OKPYXKalOLIEM MHUpPE M B JKU3HH; 3HAKOMCTBO C IOHSITHEM
HE3aBHCHMBbIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBILIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SBJIICHUSAX

16

YMmeHnue BeIOMpaTh MOAXOASIINN N3YUYEHHBIH METO AJIsl pEeLICHU 3a/1a4H,
MPUBOJIUTH MPUMEPhl MAaTEMaTHUYECKHX 3aKOHOMEPHOCTEHW B MpUpOJE U
KHU3HU, PAclO3HABaTh IPOSBIECHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
OMHCHIBATh OTJEIBHBIC BBIJAIOIIUECS PE3YIbTAThl, TIOJYUYCHHBIE B XOJI€
pa3BUTHS MaTEMAaTHKH KaK HAYKH, IPUBOJUTH MPUMEPHI MATEMATUYECKUX
OTKPBITUI U UX aBTOPOB B OTE€UECTBEHHOW Y BCEMUPHOU UCTOPUU




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

1 Yucna 1 BBIYUCICHUS

1.1 Hatypanbhble u nensle uncna. [Ipu3Haku JenMMOCTH LEIbIX YACET

12 OOBIKHOBEHHBIE U JI€CATUYHBIE JPOOH, MPOIEHTHI, OECKOHEUHbIE MEPUOANUECKHE
' npobu

1.3 ParronaneHble uncina. ApupmMeTndeckre ornepauy ¢ paroHaIbHBIMU YUCIIaMU

14 HeiictButenpHple yucina. ApupMETHUYECKHE ONepalud C JeHCTBUTEIbHBIMU
' YUCITAMH

L5 [Tpubnux€HHbIE BBIYMCIEHUS, NpPaBUJIa OKPYIJIEHUS, NPUKHIKA M OLEHKa
' pe3ynbTaTa BEIYHCIICHUH
2 Anrebpanueckue BbIpaKeHUs

2.1 BbykBeHHBIC BhIpaXKeHUs (BBIPAKECHHSI C TIEPEMEHHBIMU )

29 Crenenp ¢ nenbiM MnokaszateneM. CTeNeHb C palUOHAJIbHBIM IOKa3aTEJEM.
' CaoiicTBa CTENEHN

2.3 MHorouieHsl

24 Anrebpanyeckas ApoOb

)5 ApudmeTnueckuii KOpeHb HaTypaJIbHOW cTeneHu. JedcTBHs ¢ apupMeTHIeCKUMU
' KOPHSIMM HaTypaJbHOM CTENEHU
3 YpaBHEHUS U HEPABEHCTBA

31 Llenbie u japoOHO-panuoHanbHble ypaBHEHUS. CHUCTEMBI M COBOKYIHOCTHU
' ypaBHEHUI

39 Ilensile u JpoOHO-panMOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIMHOCTH
' HEPABEHCTB

3.3 Perrenne TeKCTOBBIX 3a1a4
4 YucnoBsle OCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33JaHNS TIOCIIEI0BATEIbHOCTEN

4.2 Apudmernueckas 1 TeoMeTpuUecKas nporpeccun. GopmMyiia CI0KHBIX MMPOIIEHTOB
5 OyHKUINUN

®Oynxnust, criocoos! 3ananus GyHkuuu. I'paduk Gynkumn. O6macts onpeaeneHus u

51 MHO>KecTBO 3HaueHul pynkiuu. Hynu @ynkmuu. [IpomexxyTku 3HAKOOCTOSIHCTBA.

o [IpomMeXyTKM MOHOTOHHOCTH (PYHKIHMH. MakCUMyMbl U MUHUMYMbI (DYHKIIHU.
Haubonbiiee n HauMeHblee 3HaueHUE QyHKIIMU HA TPOMEKYTKE

6 KoopauHatsl Ha IPsIMOi U INIOCKOCTH

6.1 Koopaunatnas npsimast

6.2 JlexapToBbI KOOPIMHATHI Ha TJIOCKOCTH
7 I'eomerpus




7.1 ['eomeTprueckue GpUrypbl 1 UX CBOWCTBA
7.2 TpeyronbHuk
7.3 MHOroyroibHUK1
7.4 OKpy’>XKHOCTb U KpyT
7.5 N3MepeHne reoMeTpu4ecKuX BEIUUUH
7.6 BekTopsl Ha IIIOCKOCTH
8 BeposaTHOCTh U cTaTUCTHKA
8.1 OnucartenpHas CTaTUCTUKA
8.2 BeposTHOCTB
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 ['pads




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET
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