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INOACHUTEJIBHAS 3AIIMCKA

B coBpeMerHHOM ITU(PPOBOM MHPE BEPOSITHOCTD M CTATUCTHUKA MPUOOPETAIOT BCE OOIBITYIO
3HAYMMOCTh KaK C TOYKH 3PEHHS MPAKTUYECKUX MPUIIOKEHUM, TaK U UX POJU B 00pa3oBaHHM,
HEO0XO0JMMOM KaxJoMy 4desioBeKy. Bo3pacraer uncio npodeccuid, npu oBjiaiecHUU KOTOPBIMU
TpeOyeTcs xopomras 0a30Bas MOATOTOBKAa B 00JIACTH BEPOSITHOCTH M CTATHCTHUKH, TaKas
MOATrOTOBKAa Ba)KHA MJIA MPOJOJDKEHHUST 0Opa3oBaHMs W MJig YCIEMIHOW NpodeccuoHaIbHOU
Kapbephl.

Kaknp1ii 4enoBeK NOCTOSHHO MPUHUMAET pPEIICHUS Ha OCHOBE HMEIOIIUXCA y HEro
JaHHbIX. [[71s 0O0OCHOBAHHOTO MPUHATUS PEIICHUS B YCJIOBUAX HEJOCTaTKAa WIM HU30bITKA
nHpopmanuu HEOOXOAMMO B TOM YHCJIE XOpPOIIO C(HOPMHPOBAHHOE BEPOATHOCTHOE W
CTAaTUCTUYECKOE MbIIIIeHne. VIMEHHO MO3TOMYy BO3HHUKIA HEOOXOAMMOCTH (OPMHUPOBATH Yy
oOyuaromuxcs GyHKIIMOHAIBHYIO IPaMOTHOCTD, BKIIIOYAIOINIYIO B ce0s yMEHHE BOCIIPUHUMATH U
KPUTUYECKH aHATM3UPOBATH MH(POPMALIHIO, MPEIACTABICHHYIO B PAa3IMYHBIX (OpMax, MOHUMATh
BEPOATHOCTHBIN XapaKkTe€p MHOTHUX pEAJbHBIX MPOIECCOB U 3aBHCUMOCTEH, MPOU3BOAUTH
MPOCTENIIINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4YeOHOM Kypce C OCHOBHBIMH TpHUHIMIAMU cOopa, aHaimu3a u
MPEJCTaBICHUS JaHHBIX U3 Pa3IUYHBbIX cdep KU3HMU OOIIecTBa U rocylapcTBa MpHOOIIaeT
oOyyaromuxcsi K OOLIECTBEHHBIM HHTepecaMm. l3ydeHHe OCHOB KOMOMHATOPUKH Pa3BUBAET
HaBBIKM OpraHu3aliu nepedopa W MojAcuéra 4yucia BapUaHTOB, B TOM YHUCIE B NMPUKIATHBIX
3ajaqax. 3HAKOMCTBO C OCHOBaMH TeopuH rpadoB cO3MaET MaTeMaTUYeCKUH (yHIAMEHT IS
dbopMHpOBaHUS KOMIIETEHLIHH B o00slacTh WHPOPMATHKKM M HUPPOBBIX TexHoJoruid. I[lpm
W3YYEHUU CTAaTUCTUKH W BEPOSTHOCTH OOOTAIIAIOTCS MPEJICTaBICHHUS OOYy4YaloImuxcs o
COBPEMEHHOW KapTHHE MHUpPa M METOJaX €ro HcclenoBaHus, GOPMHUPYETCS MOHUMAHHUE POJIH
CTATUCTUKH KaK HCTOYHHKA COLMAIBHO 3HAYMMOW HMH(POPMAIMU M 3aKJIaJIbIBAIOTCS OCHOBBI
BEPOATHOCTHOTO MBIIIJICHHUSI.

B cooTBercTBMM C MaHHBIMH LEISIMH B CTPYKType MNpOrpaMMbl ydeOHOro Kypca
«BeposTHOCTL M CTaTUCTUKA» OCHOBHOTO 00miero oOpa3oBaHusi Ha YriayOJE€HHOM YypOBHE
BBIZICJICHBI CIICIYIONINE COJepXKaTelbHO-MeToanueckue nuHuu: «lIlpencraBieHne NaHHBIX U
omucarelbHas CTaTUCTHKa», «BeposTHOCTE», «DnemMeHThl KOMOWHATOpPUKWY», «BBeneHue B
Teoputo rpadgoBy», «MHokKecTBay, «Jlorukay.

Conepxxanne nuauM «lIpencraBlieHre MaHHBIX W OMHUCATENbHAS CTATHUCTHKA» CIY)KUT
OCHOBOU 11711 (POPMHUPOBAHHS HABBIKOB pabOTHl ¢ HHGOpPMAIMEH: OT YTCHUS W HHTEPIPETAIHHI
nHpopmanuu, mNpeacTaBIEHHOW B Tabnuuax, Ha JauarpamMmax u rpadukax, 10 coOopa,
MIpE/ICTaBJIICHUS Y aHAJIM3a JaHHBIX C UCIIOJIb30BAHNEM CTATUCTUUYECKUX XapaKTEPUCTHK CPEIHUX
u paccenBaHus. Paboras ¢ maHHBIMH, 00ydYaromuecs y4aTcs CYUTHIBATh U MHTEPIPETUPOBATH
JAHHBIE, BBIJIBUTaTh, apTyMEHTUPOBATh U KPUTHUKOBATh MPOCTEHINNE THUNOTE3bI, PA3MBIILISAThH
HaJl (aKTOpamMH, BHI3BIBAIOIIIMMH U3MEHUYHBOCTD, U OTICHUBATh WX BIIMSHHUE HA pacCMaTpHUBaeMbIe
BEJIMYMHBI U TIPOLIECCHI.

NuTtyutnBHOE  TWpeACTaBlieHWE O  CiAy4allHOM  M3MEHYMBOCTH,  HMCCIEJOBaHHE
3aKOHOMEpPHOCTEW W TEHACHIWU CTAHOBUTCA MOTHBHUPYIOMIEH OCHOBOW I HW3YYEHHUS TEOPUHU
BeposATHOCTEH. boiblioe 3HaueHHE HMMEIOT MPAKTUYECKHE 3aJaHus, B YaCTHOCTHU OMBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJEIISIMH.

[ToHsiTue BEpOSATHOCTH BBOJAUTCA Kak Mepa MpaBaoNoaoOus ciaydaitHoro coositus. Ilpu
M3yUYEeHUHU yueOHOro Kypca oOydaromnmecs 3HaKOMSTCS ¢ MPOCTEHITUMHA METOJIaMHU BBIUHUCIICHUS
BEPOSITHOCTEH B CIIy4allHBIX 3KCIIEPUMEHTAX C PABHOBO3MOXXHBIMH 3JIEMEHTapPHBIMH HCXOJaMH,



BEPOSITHOCTHBIMHM 3aKOHAMH, IMO3BOJSIONIMMHU CTAaBUTh M pemiaTh Oojiee CIIOXKHBIE 3a1a4du. B
yqe6HBIfI KypC BXOOAT Ha4YaJIbHBIC IMPCACTABJIICHHUA O CHy‘IaﬁHBIX BCINMYMHAX U HUX YHCIIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCyIIEeCTBIISICTCSI 3HAKOMCTBO O0YYarOIIUXCSI C MHOXKECTBAMH H
OCHOBHBIMH ONIEpAIUSIMU HaJ MHOXECTBAMH, paCCMAaTPUBAIOTCA MIPUMEPHI IPUMEHEHUs TpadoB
U JJICMCHTOB TCOPHH MHOXXCCTB JId PCHICHHA 3aldad, a TaKKE HCIIOJb30BaHHA B APYIrux
MaTeMaTUYECKUX Kypcax U yUeOHBIX IpeaMeTax.

Ha m3ydenue ydueOHOTO Kypca «BepositHocTh m crarucTukay orBoautcsi 102 gaca: B 7
kiacce — 34 vaca (1 gac B Heneno), B 8 kitacce — 34 yaca (1 gac B Hegenio), B 9 kitacce — 34 yaca
(1 gac B HEneMI0).



COJAEP/)KAHUE OBYYEHUA
7 KJIIACC

IIpencraBnenue naHHBIX B BUJE TaOIul, OuarpamMMm. 3aloJIHEHME TalOJiMll, YTeHHE U
MMOCTPOCHUE CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX auarpaMm. UTeHne rpauKoB peasbHBIX
nporeccoB. M3Bimedenue wuHGoOpMaMu ©3 AMarpaMM W TaOJWI, WCIOJb30BaHHE U
MHTEpIIpeTaIys TaHHbIX.

OmnucarenpHas CTaTUCTUKA: cpellHee apupMeTnyecKkoe, MearaHa, pazmMax, Haubosplee u
HaWMEHbIIIEE 3HAYCHMS, KBapTWIH, CpeAHee TapMOHHYECKOE, CpeaHee TrapMOHHUYECKOe
YUCJIOBBIX JaHHBIX.

IIpumepsl cay4ailHOM HM3MEHYMBOCTH IIPU H3MEPEHUAX, B MacCOBOM IPOU3BOJICTBE,
TEHJEHLUMHM U cIydailHble KojebaHus, IpyINIHUpPOBKA [JaHHBIX, MPEJICTABICHHUE CIydailHOM
M3MEHYHBOCTH C TIOMOIIBIO IUarpaMM, YaCTOTHl 3HAUCHHUH, CTAaTUCTHYECKasl yCTOMYNUBOCTb.

I'pad, Bepmnna, pedpo. Crenens BepmuHbl. Yncio pédep u cyMMapHasi CTENIEHb BEPILIUH.
[Tonsitue o cBsa3HbIX rpadax. Ilytu B rpadax. Llenu u nukiael. O6xon rpada (3HIEpoB MyTh).
ITonsiTue 06 opuenTupoBaHHOM rpade. Pemenue 3aaa4d ¢ moMo1bio rpagos.

YTBepKaeHuss M BbIcKa3biBaHus. OTpHUIlaHWE YTBEpP)KICHUS, YCIOBHBIC YTBEPXKICHUS,
00paTHbIE U PaBHOCHJIbHBIC YTBEPKIACHHUS, HECOOXOAMMBIE U TOCTATOYHBIE YCIOBUS, CBOWCTBA U
npu3Haku. [IpoTUBONOIOXKHBIE YyTBEPXKACHUS, 10Ka3aTEIbCTBA OT IPOTUBHOTO.

CryyaliHBI SKCIEpUMEHT (OMBIT) W CiydaitHoe coObiTue. BeposiTHOCTh M YacToTa
CIIy4allHOTO COOBITHS. POJIb MaOBEPOATHBIX U MPAKTHUYECKU JOCTOBEPHBIX COOBITUN B IPUPOJIE
U B 0011€ECTBE.

8 KJIACC

MHokecTBO U OJIMHOXKeCTBO. [IpuMepbl MHOXECTB B OKpyxkatoiem mupe. [lepeceuenue
1 o0beauHeHue MHOXecTB. Jluarpammel Diinepa. YuciaoBsie MHOXKecCTBa. [IpuMepsl MHOXKECTB
U3 KypcoB anreOpel U reomeTpuu. llepeuncieHue >SIEMEHTOB MHOXKECTB C IMOMOIILIO
OpTraHN30BaHHOTO Mepedopa U MpaBuiia yMHOKEeHUS. Dopmyia BKIIFOYCHHS -UCKITIOYEHHUS.

DneMeHTapHble  cOOBITHSA.  BepositHocTm  cimydalHBIX — coObITHi.  OmNBITHI  C
PaBHOBO3MOKHBIMU AJIEMEHTApPHBIMU COOBITUSIMU. CiTydailHBINA BHIOOD.

H3mepenne paccenBaHusi 4MCIOBOTO MaccuBa. Jlucmepcusi u cTaHAApTHOE OTKIOHEHHE
yucioBoro HaOopa. CBolicTBa JHCIEPCUHM W CTaHJAAPTHOTO OTKJIOHEHWs. Jlnarpammbl
paccenBaHMs IBYX HaOII0MaeMbIX BeIW4YnH. JIMHEITHAs CBS3b HA TUarpaMMe pacCeHBaHMUS.

Hepeso. [lepeBo cinyuaiiHoro sxkcnepumenta. CBOMCTBa JAePEBLEB: €AUHCTBEHHOCTh MYTH,
CBSI3b MEXKJIy YHCIIOM BepIIvH 1 yuciioM p&oep. Ilonstue o miockux rpadax. Pemenue 3amgau ¢
MOMOILBIO JIEPEBLEB.

Jlornueckue corosnl «U» u « MJIN». CBsA3b MeXy JIOTHYECKUMH COFO3aMH U OTIEpAIUSIMHU
HaJ MHOKecTBaMH. Mcnoib30BaHNE TOTHYECKUX COI030B B alreope.

Crnydalinple COOBITHSI KaK MHOECTBAa DJIEMEHTApHBIX COOBITHH. [IpoTHBOMONIOXKHBIE
coObITHs. Onepanuu Haj cOObITUSIMH. DOpMYIIa CIIOKEHUS BEPOSITHOCTEH.

IIpaBumo yMHOXEHUS BEPOSATHOCTEW. YClIOBHasg BeposATHOCTh. lIpencraBieHue
CIIy4aifHOTO SKCIIEpUMEHTA B BUJIE JiepeBa. HezaBucumMbie cOOBITHS.

9 KJIACC



Komb6unaropuoe npasuino ymHoxenus. [lepecranoBku u dakropuan. Yucio couetranuit u
TpeyronbHuk Ilackans. CpoiicTBa umncen coderanuil. bunom HrrloTona. Pemienue 3amaq c
WCITOJIb30BAHHEM KOMOUHATOPHKHU.

I'eomerpuueckas BepossTHOCTh. Ciry4aliHbIM BBIOOP TOYKH M3 (UTYpHI Ha MJIOCKOCTH, U3
OTpPE3Ka, U3 NyI'd OKPYKHOCTH.

Ucnpitanus. Ycnex u Heynada. Cepust ucbITaHU# 710 iepBoro ycnexa. Cepusi UCTIBITAaHUI
Bepnymnu. BepositHocTH coOBITHH B cepum ucnblTaHud beprymm. Ciy4daliHbBIA BBHIOOp U3
KOHEYHOI'0 MHOKECTBA.

CiydaiiHasi BeIMUMHA U pacnpeiereHue BeposiTHocTen. [IpuMepsl ciiydallHbIX BEJTMYUH.
BaxHble pacnpeneseHuss — 4YUCIIO IMONBITOK B CEPUM HUCIBITAHUN J0 IEPBOrO yCIeXa M 4YUCIO
YCIEXOB B CEpUH UCTBITaHUI bepHynu (reoMeTpuyeckoe 1 OMHOMHAIBHOE paclpeieNIeHHs ).

Maremarnueckoe O0XKUJIAaHUE CIIy4alHOU BEJIMYUHBI. dusnueckuit CMBICII
MaTeMaTU4eCcKoro  oxunanus. [IpuMepbl  UCHONB30BaHMS ~ MATEMaTHYECKOTO  OXKHJAHMSL.

Jucnepcuss U CTaHAAPTHOE OTKIOHEHHE CIIydyalHOW BenuuyuHbl. CBONCTBA MaTeMaTHYECKOIO
OKUJAHUA U AMCIIepcHH. MaTemMaTtndeckoe OKUAAHWE U JUCHEePCUsl U3YUYEHHBIX paclpesieleHuil.

HepaBenctBo YeObiméBa. 3akoH Oonbmux uucel. MaTeMaTHYecKHe OCHOBAaHHS
u3MepeHus: BeposiTHocTeil. Poinb M 3HaueHue 3akoHa OOJBLIMX YMCENl B HAayKe, B IPHUPOJE U
o011ecTBe, B TOM YUCJE B COI[MOJIOTMYECKUX O0CIEOBaHUAX U B UBMEPECHUSIX.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTb U CTATHCTUKA» HA YIJYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPe3yJIbTAThI OCBOCHHUS NMPOTrpaMMBbl [0 MaTEMAaTHUKE XapaKTEPU3YIOTCS B
YacTH:

1) naTpMOTHYECKOr0 BOCHHMTAHUS:

NpPOSIBICHUEM HHTEpeca K IMPOLIJIOMY M HACTOSIIEMY PpOCCUHWCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHIKEHUSIM PpOCCHUHCKMX MAaTe€MAaTUKOB M POCCHICKOH
MaTeMaTU4eCKOM LIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HAYKaX U NPUKIATHBIX
chepax;

2) rpakIaHCKOTO0 W JAYXOBHO-HPABCTBEHHOI0 BOCIIHTAHMSI:

TOTOBHOCTBIO K BBINIOJIHEHUIO OO0S3aHHOCTEW TpakAaHWHA W peai3alli ero Ipas,
MpPEJCTaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp,
SBIICHHH, TIPOILEAYp I'PaKIAHCKOTO O0IIecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CY)XJI€HUIO ATUYECKUX MpOoOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTH)KEHUM
HAaYKH, OCO3HAHUEM BaXHOCTU MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B JI€SITEIbHOCTH YUEHOTO;

3) TPY/Z10BOT0 BOCIIMTAHMSA:

YCTAaHOBKOHM Ha aKTMBHOE y4YacTHE€ B PELICHUH NPAKTHUYECKUX 3aJad MaTeMaTH4YECKOH
HaIpaBJIE€HHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMaTUYECKOTr0 0Opa30BaHMs HA MPOTSIKEHUHU BCEH
JKA3HU JJIS yCTIEITHOW TTPo(eCCHOHANBHON NESITEIRHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TMOCTPOCHUEM HWHAMBUIYaJbHOW TPAECKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3CTeTHYECKOr0 BOCIHUTAHUSA:

CIIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKHUX
00BEKTOB, 3a/1ad, PEUICHUH, PACCYKIEHUH, YMEHUIO BUICTh MATEMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTEl HAYYHOTO TO3HAHUS:

OpHEHTAllMell B NESITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYUYHBIX IPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YEJIOBEKAa, MNPUPOJbI W OOIIecTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HAayKHW Kak c(epbl YeIOBEYECKOW IeATEIbHOCTH, JTanmoB €€ pa3BUTHSI WU
3HAYUMOCTH JUIsl Pa3BUTHS IUBUIIN3AIMN, OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MaTeMaTUYECKOU
KYJIbTYpOH Kak CpEeIACTBOM IIO3HAaHMs MHpa, OBJIAJCHUEM HaBBIKAMHM MCCIEI0BATEIbCKON
JIeSITETLHOCTH;

6) ¢usuyeckoro BocnuTaHHs, (OPMHPOBAHHMS  KYJIbTYPbI 310POBbsi U
3MOLUMOHAJIBHOIO 0JIATONOJIYyYHS:

FOTOBHOCTBIO NPUMEHATh MAaTEMAaTUYECKHE 3HaHUSA B HHTEPECAX CBOETO 3/10pPOBbBA,
BEJICHUS 3710pOBOr0 o0Opasa XU3HU (3J0POBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHHA U
OTHbIXa, peryispHas (u3NYecKas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HABBIKA peQIIeKCHuH,
MIPU3HAHUEM CBOETO IIpaBa Ha OMMOKY M TAKOT'O e MpaBa APYroro 4eJoBeKa;

7) 3K0JIOrM4eCKOr0 BOCHUTAHUS:

OpHeHTalMell Ha MPUMEHEHHE MaTeMaTH4YeCKUX 3HAHUM JUIs pelieHus 3aaad B o0jacTu
COXpPaHHOCTH OKpY’)Karolleld cpenpl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKH HX BO3MOXHBIX



MOCJIEICTBUI ISl OKpY XKAlomeld Cpenbl, 0CO3HAaHHEM IJIO0AIBHOTO XapaKTepa 3KOJIOTHYECKUX
npoOJeM U myTeil uX penieHus;

8) amanTanuu K M3MEHSIOUIUMCS YCJIOBHSIM COIMAIBLHOW M NMPHUPOIXHON Cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUAX HEOMPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTHU 4epe3 MPAKTUYECKYIO AeATeIbHOCTh, B TOM YHUCJIE YMEHHE YUYUTHCS y IPYTHUX
Iro/1ei, mpruoOpeTaTh B COBMECTHOW JIEATEIIbHOCTH HOBBIC 3HAHMS, HABHIKM U KOMIIETECHIINU U3
ONBITa APYTHUX;

HEOOXO0IUMOCTBI0O B (OPMHPOBAHUHM HOBBIX 3HAHHUH, (OPMYIHUPOBATH UICH, MOHATHSA,
rUnoTe3bl 00 00BEKTaxX U SBJIEHUAX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABATh AE()UIINTHI
COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallUI0, BOCIPHUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMKA KOHTPMEp, KOPPEKTHPOBATh NMPUHUMAEMbIE pEUICHUS U
JIercTBHs, JOPMYITUPOBATH M OLICHUBATh PUCKU U MOCIEACTBUSA, HPOPMUPOBATH OTIBIT.

METANNPEAMETHBIE PE3VJIbTATDBI

B pe3ynbrare OCBOEHHS MpPOrpaMMbl 1O MaTE€MaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuaromierocsi OyayT c(GOpMUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
XapaKTEePU3YIOIIHECs]  OBJIAJICHUEM  YHUBEPCAJIbHBIMU  [MO3HABATEIBHBIMU  JICHCTBUSMH,
YHUBEPCAJTBbHBIMH KOMMYHUKATHUBHBIMH JEHCTBUSIMH W YHHUBEPCAIBHBIMH DPETYJISITUBHBIMU
JIEUCTBUSIMU.

Io3naBaTe/ibHBIE YHUBEpPCAJIbHbIE Yy4eOHbIE jelCcTBUSA
ba3oBble JJoruueckue JelicTBuA:

BBISIBISITH M XapakTEPHU30BaTh CYIICCTBEHHBIC NPU3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOWIEHWW MEXJy TMOHATUSAMH, (GOPMYJIHUPOBATh OMNpEISICHUs] TOHSITHH,
yCTaHABIMBAaTh CYIICCTBEHHBIM NPHU3HAK KiIacCH(PUKAIMK, OCHOBAaHHS [JIi OOOONICHUS U
CpaBHEHUsI, KPUTEPUH ITPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH W TPEOOPA30BBIBATH CYXKJCHUS: yTBEPAUTEIbHBIC U
OTpUIIaTeNIbHbIE, EIMHUYHbBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpeurst B (akrax,
JNAaHHBIX, HAONIONEHUSAX W yTBEPXKICHHUSAX, TMpejaraTb KPUTEPUH I BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHIL;

JIeNaTh BBIBOJBI C MCHOJB30BAaHMEM 3aKOHOB JIOTHKH, AENYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOYEHUH, yMO3AKITIOUEHUHN 110 aHAIOTHH;

pa3dupaTh J10Ka3aTeNbCTBA MaTEeMaTUUECKUX YTBEPKICHUH (MIPSIMBbIE U OT MIPOTHBHOTO),
MPOBOJUTH CaMOCTOSATEIBLHO J0Ka3aTedbCTBA MaTreMaTHYecKuX (DaKToOB, BBICTpAUBATh
apryMeHTaIMI0, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHSATH METOJ MaTeMaTHYeCKOU
WHIYKITMHA, 000OCHOBBIBATH COOCTBEHHBIE PACCyKICHUS,

BBIOMpaTh CHOCO0 pelieHus ydeOHOW 3ajauuM  (CpaBHHUBATh HECKOJBKO BapHaHTOB
pelieHus, BBIOMpaTh HambOoJiee TMOAXONAIIUNA C YYETOM CaMOCTOSTEIBHO BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBarTe/bCcKue JelCTBUSA.

HUCTI0IB30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT TTO3HAHUS, (DOPMYJIUPOBATH
BOIIPOCHI, PUKCUPYIOIIHAE MPOTUBOPEUHE, TTPOOIIEMY, CAMOCTOSITEIFHO YCTaHABIMBATH NCKOMOE
¥ JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHC;



MMPOBOJIUTH 0 CAMOCTOSITEIIHHO COCTABJICHHOMY TUIaHY SKCIIEPUMEHT, HCCIIEIOBAHHE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO0 OOBEKTa, 3aBHCHMOCTECH OOBEKTOB MEXIY
co0oii;

CaMOCTOATENBHO (POpMYyIUPOBaTh 00OOIIEHUS W BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO
HaOMIOICHUS, WCCICAOBaHMSA, OKCIIEPUMEHTA, OICHUBATH JOCTOBEPHOCTH IOJYYCHHBIX
pe3ynbTaToOB, BHIBOJIOB U 0000OIIICHHI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKIKE BBIABUTATh MPEATIONOKEHHS O
€ro Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh U M30BITOYHOCTH MH(POPMAITNH, TaHHBIX, HEOOXOAUMBIX JIIS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAIU3UPOBATh, CHCTEMATH3UPOBATH W HWHTEPIPETHPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUAOB U (POPM MpeACTaBICHUS;

BBIOMpaTh (OpMY MpeacTaBiICHHS MHDOPMAIIMKM W WUTIOCTPHPOBATh peliaeMbie 3a1adu
cXxeMamu, AuarpaMMamu, HHOU rpadukoil 1 nX KOMOWHAIUSMU;

OIICHUBATh  HAASKHOCTH  HMHPOPMAIMKM  TI0  KPUTEPHUSAM, TNPEIJIOKCHHBIM  WIH
c(hopMyITHUpPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHnkaTUBHbIE YHHBepcajbHble yieOHble eiicTBHA:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHUSIMU U LEISIMU
0OIIeHHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M HMHCHhMEHHBIX
TEKCTax, JaBaTh TMOSICHEHHS IO XOJy pCIICHUS 3aJa4d, KOMMEHTHUPOBATh IOJYyYEHHBIN
pe3yIbTar;

B X0/1€ 0OCY’XJIeHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOM TEMBbI, MPOOJIEMBI,
pemaeMoil 3a1a4ui, BHICKA3bIBaTh WJICH, HAIEJICHHBIE Ha MOWCK PEIICHUS, COMOCTABIATH CBOU
CYXXJICHHSI C CYXJACHUSIMHU IPYTHX YYaCTHUKOB JHaiiora, oOHapy>XHBaTh pa3IMuue M CXOJCTBO
MO3UIINH, B KOPPEKTHOU GopMe popMynrpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

MPEJICTABIATh PE3yibTaThl PEIICHUS 3aJadd, SKCIIEPUMEHTa, HCCIEJOBaHMS, IMPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIGHHST C YYETOM 3aJa4 MpE3eHTAuu U
0COOGHHOCTEH ayJaUTOPHUU;

MOHUMAaTh U MCIIOJb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAMBUAYAIbHON pabOTHl NpHU
pemieHnn y4eOHBIX MaTeMaTHYeCKUX 3a7ad, NMPUHUMATh IIeJIb COBMECTHOW NESATEIbHOCTH,
MJIAaHUPOBATh OPraHU3aLMI0 COBMECTHOM pabOThI, pacpeAensiTh BUAbI paboT, JOrOBapUBaTHCH,
00CyK/1aTh MPOLECC U pe3yJIbTaT paboThl, 00001IaATF MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBaTh B TPYIIOBHIX (Gopmax paboTsl (00CyXaeHus, OOMEH MHEHHH, «MO3TOBHIE
MTYpMBD» W HWHBIC); BBITIOIHATH CBOIO YacTh pabOTBHl W KOOPAWHHPOBATH CBOM JCHCTBUS C
JpYTMMHU 4YJ€HaMU KOMAaH]Ibl, OLEHUBATh KAaueCTBO pe3yJibTaTa U KayeCTBO CBOEr0 BKJIaJa B
001N pe3yabTaT MO KPpUTEPHUIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOAEHCTBUSL.

PeryasitTuBHbIe yHHBepcajbHbIEe y4eOHbIE AelCTBUA
Camoopranu3amnus:
BBISIBISITH  MPOOJIEMBI  JJIsi  PEIICHWS B KU3HEHHBIX W Y4YEOHBIX CHUTYyalMsX,
OPUCHTUPOBATHCS B PA3IMUHBIX MOJAX0AaX MPUHATHUS PEIICHUN (MHANBUAYATLHOE, TPYIITIIOBOEC);
CaMOCTOSTEIIFHO COCTABIISTH TUIaH, aITOPUTM PEIICHUS 3a7a4u (WIIH €T0o 9acTh), BEIOUpaTh
Croco0 pemeHus ¢ Y4YETOM HUMEIOUIUMXCA pPEecypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPHUAHTHI PEIICHHH ¢ yIETOM HOBOM MH(POPMAIIHH.



CaMOKOHTPO/Ib, SMOUMOHAJIBHBIA MHTE/JIEKT:

BJIAJIETh CIOCOOaMM CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoliecca U pesyibTaTa pelIeHus
MaTeMaTHYeCKOH 3aJja4H, CAMOMOTHBAIUHU U PeIICKCUH;

MpEeABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTHh NPHU PEUICHUU 3a/add, BHOCUTH
KOPPEKTUBBl B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAWJIEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa JAESITEIbHOCTH IOCTABICHHOW LEIU U YCIOBUSIM,
OOBSCHSATH MPUYMHBI TOCTH)KEHUS WM HEIOCTHXKEHUS 11€J1U, HAaXOAUTh OLIHUOKY, AaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;

BBIpaXaTh SMOLMHM MPU HM3YYCHHUH MaTeMaTHYeCKHMX OOBEKTOB M (DAaKTOB, [1aBaTh
YMOIMOHAIIPHYIO OLICHKY PEIICHUS 3aa4H.

HNPEAMETHBIE PE3YJIbTATBI

K koH1y oOydenus B 7 kjacce oOy4aronuiicss HOJIYIUT CIEIyIONUIME IPEeIMETHbIC PE3yIbTaThl:

Uutath uHGOpMALNIO, MPEACTABICHHYIO B TaONWIaX, Ha IUarpaMmax, MpeICTaBIIsSTh

JaHHBIE B BUJE TaOJUIl, CTPOUTH CTOJIOMKOBBIE (CTOJIOUYATHIE) M KPYTrOBBIE IHArpaMMBbI TIO
MacCUBaM 3HAYEHUIL.

OnuceiBaTh UM HMHTEPIPETUPOBATH pPEATbHBIE YHCIOBBIE JaHHBIC, TMPEICTABICHHBIE B
Ta0nunax, Ha quarpaMmmax, rpaukax.

Ucnonb3oBarh [ OMNMCAaHMS [JAaHHBIX CTAaTUCTHUUYECKHE XapaKTEPUCTUKHU: CpeaHee
apu(dmernueckoe, MenaHa, HauOOoIbIIIee U HAMMEHbBIIIEE 3HAYCHHUS, pa3MaX, KBAPTHIIH.

HNmeTp mpeacTaBieHre O JOTUYECKUX YTBEP)KICHUSX U BBICKA3BIBAHUSAX, YMETh CTPOUTH
oTpuLaHusi, (OPMyYJIUPOBATh YCIOBHBIE YTBEPKICHHUS NPH PEIICHHH 3a]1ady, B TOM YHUCJIE W3
JIPYTHX Y4eOHBIX KypCOB, UMETh MPEACTABICHHE O TEOPEMaX-CBOMUCTBAX U TeOpEMax-MPU3HAKAX,
0 HEOOXOJIUMBIX U IOCTATOYHBIX YCIIOBHUSIX, O METOE JOKA3aTEIbCTBA OT MPOTHUBHOTO.

HNmers mnpencraBieHue O CIy4allHOW WM3MEHUYMBOCTH Ha MOpUMEpax pe3yiabTaToB
M3MEpEHH, 11eH, GU3NYECKUX BEIUYHMH, aHTPOTIOMETPHUUYECKUX NAaHHBIX, UIMETh IMPEICTABICHHE O
CTaTUCTUYECKON YCTONYMBOCTH.

Hcnonp3oBare 111 ONMUCAHUS [TaHHBIX YacTOThl 3HAYEHWH, TPYINIHPOBATH [IaHHBIE,
CTPOUTH TUCTOTPAaMMBbI TPYNITUPOBAHHBIX TAHHBIX.

Ucnonb3oBare rpadel g pelieHus 3ajad, UMETh MPEJICTAaBICHUE O TEPMUHAX TEOPUHU
rpadoB: BepmnHa, pedpo, ek, MUK, MyTh B rpade, NMeTh mpeAcTaBlieHne 00 ooxone rpada u
00 OpHEHTUPOBAHHBIX Ipadax.

K xoHI1y 00y4eHus B 8 ki1acce 00yJaromniics NOMyYUT CIIEIYIOIINE IPEIMETHBIC Pe3yIbTaThI:

OHCpI/IpOBaTB IIOHATHAMH MHOXECTBA, ITOAMHOXECTBA, BBIIIOJIHATH orepanv Haa
MHOXXECTBaMH:  OOBEAMHEHHE, [EpPECeUCHUe, IMEPEUHCISATh  IJIEMEHTBl  MHOXECTB  C
UCIIOJIb30BaHMEM OpPraHW30BAaHHOTO mepebopa W KOMOMHATOPHOTO IMPaBUId YMHOXKECHHS.

Haxoauth BEpOSTHOCTH CIyYalHBIX COOBITUW B CIyYalHBIX ONBITaX, 3Has BEPOSTHOCTH
JJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE B ONBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMH, IMETh TIOHSTHE O CITy4aifHOM BBIOOpE.

OnuceiBaTh JaHHBIE C TOMOIIBIO CPEAHHUX 3HAYCHUU M MEp paccewBaHUs (AHCIIEPCUs U
CTaHJapTHOE OTKIIOHEHHE). YMETh CTPOUTh M WHTEPIPETHPOBATH JHArpaMMBbl PacCEHBaHMS,
MMETb MPECTABICHUE O CBS3U MEXIY HAaOII0IaeMbIMU BETMYNHAMH.



Hmets npencTaBieHne o 1epeBe, 0 BepIIMHAX U pEOpax JepeBa, UCIOIb30BaHIH JICPEBHEB
MpU PEIIeHUHU 3a/ad B TEOPUU BEPOSITHOCTEH, B JPYyrux y4eOHBIX MaTeMaTHYECKHX Kypcax U
3a7a4 U3 IpyruX y4eOHbIX MPEAMETOB.

OnepupoBaTh MOHITUEM COOBITHS KaK MHOKECTBA 3JIEMEHTapHBIX COOBITHI CIydailHOTO
OTIBITA, BBINIOJHATH ONEpAlMU HaJ COOBITUAMH, UCIIOIB30BATh MPU PEIICHUH 3a/1ad JHarpaMMBbl
Diinepa, YUCIOBYIO MPAMYIO, IPUMEHSITh (POPMYITY CIOKEHUSI BEPOSITHOCTEH.

[Tonb30BaTbCs MNpPaBUWIOM YMHOXKEHHS BEPOSITHOCTEW, MCIOJIb30BaTh JEpEeBO I
NPEJCTAaBIEHUs CIy4YallHOro omblTa IpuU pemeHud 3anad.  OnepupoBaTh IMOHATHUEM
HE3aBUCHUMOCTHU COOBITHH.

K xoniy oOyuenus B 9 kij1acce oOyqaromuiics MOIydnT CIESAYIONINE TPEIMETHBIE Pe3yJIbTaTh:

[Tonp30BaThCsi KOMOMHATOPHBIM MPABUIIOM YMHOKEHHS, HAXOAUTh YUCIIO IEPECTAaHOBOK,

YHCIIO COYETaHUM, 0JIb30BaThCs TpeyroibHUKOM [lackans npu pemeHun 3a1ad, B TOM YUCIIe Ha
BBIUHUCIICHUE BEPOSTHOCTEH COOBITHIL.

Hcnonb30BaTh MOHATHE TEOMETPUYECKON BEPOSITHOCTH, HAXOAUTh BEPOSTHOCTH COOBITUI
B OIBITAX, CBS3AHHBIX CO CIIyYalHBIM BBIOOPOM TOYEK M3 IUIOCKOW (pUTYpBI, OTpe3Ka, IITUHBI
OKPY>KHOCTH.

Haxoauth BEpOSTHOCTH COOBITHIA B OIBITAX, CBI3aHHBIX C UCIBITAHUSIMU J10 JOCTHIKEHUS
IIEpBOIO ycIexa, B CEepUsIX UCIIBITAaHUI bepHysuin.

HNmers npeacTaBieHUE O CIyYallHBIX BEJMYMHAX M OMO3HABATh CIy4yaillHbIE BEJIUYHUHBI B
SABJICHUSX OKPYXXaIOIIEro MHpa, ONEpPUPOBaTh MNOHATHEM «PACIPENEIIEHUE BEPOSITHOCTEID.
YMeTh CTPOUTH pacipejiesieHUs] BEPOSITHOCTENW 3HAYEHUH CIIydYalHBIX BEJTUYUH B HM3YUYEHHBIX
ONBITAX.

Haxoaute MaremaThueckoe OXHJAaHUE U JUCIEPCUIO CIy4YaWHOM BEJIWYUHBI IO
pacnpeiefieHuI0, MPUMEHSITh YHUCIOBbIE XapPaKTEPUCTUKH HU3YUEHHBIX paclpeieieHul Mpu
pEeLIeHNH 3a/1a4.

Nmertp npencraBiaeHne o 3aKOHE CIIy4alHBIX YUCEI KaK O MPOSIBIICHUU 3aKOHOMEPHOCTH B
CIy4YailHOW HM3MEHYMBOCTH, MOHWMAaTh MaTeMaTHYecKoe OO0OCHOBaHWE OJM30CTH YaCTOTHI U
BEPOATHOCTU COOBITHS. VIMETh MpeacTaBieHrue O POJIM 3aKOHA OOJIBIIMX YMCEN B INPUPOAE U
oO1mrecTse.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC

HaumeHoBaHue pa3iejioB U TeM

KoanuecTtBo 4acoB

dnextTpoHHble (HUGpoBbIe)

Ne ii/mt Konrposnbubie | Ilpakruueckne | 00Opa3oBaTesIbHbIE
NporpaMmaI Bceero
padoThI padoThI pecypchl
1 [IpencraBnenne maHHBIX 4 [[Bubnnorexa LIOK
https://m.edsoo.ru/596d814c]
2 OnucareapHas CTaTUCTHKA 8 1 Butanorexa LOK
https://m.edsoo.ru/596d814c
3 CiydaiiHasi W3MEHYMBOCTb 5 1 Br6morexa [OK
https://m.edsoo.ru/596d814c
4 Bsenenue B Teopuro rpadoB 4 Bubniorexa LIOK
https://m.edsoo.ru/596d814c
5 Toruxa 3 bubmuoreka [IOK
https://m.edso0.ru/596d814c
5 BeposTHOCTE M HacTOTa CIIy4aHOTO 5 1 bubnmnorexka L{IOK
COOBITHS https://m.edsoo.ru/596d814c
7 [ToBTOpenue, o6o0IIeHNE, 5 1 bubnmuoreka [IOK
CHUCTEMATH3ALHs 3HAHUMN https://m.edso0.ru/596d814c
OBIIEE KOJIMYECTBO HACOB I10 34 1 3

[TPOTPAMME



https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c

8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TEM (mudposbie)
Ne n/m KoHnTpoJibHbIe IIpakTyeckmne
MPOrpamMMblI Bcero o0pa3oBaTe/IbHBIE
padoThI padoThI
pecypchbl
1 IToBTOpenue kypca 7 kiacca 3 bubamorexa LOK
https://m.edsoo.ru/032cfeff
Bubnunoreka IIOK
2 Muomectea 4 https://m.edsoo.ru/032cfeff
. bubnuoreka IHOK
3 BeposiTHOCTh ciTydaitHOTO COOBITHS 4 1 1 https://m.edsoo.ru/032cfeff
4 OmmcarenbHas cTaTUCTUKA. PaccenBanue 5 1 Bubnnoreka IIOK
JTaHHBIX https://m.edsoo.ru/032cfeff
5 Bsenenue B Teoputo rpados 3 Bubanorexa [OK
https://m.edsoo.ru/032cfeff
5 Tormxa 5 bubnumoreka [JOK
https://m.edsoo.ru/032cfeff
7 Ornepanuu HaJ CITy9ailHBIMU COOBITHSIMH. 3 bubmmoreka [JOK
CrnosxeHue BepOSITHOCTEH https://m.edsoo.ru/032cfeff
8 YcnoBHas BEpOSATHOCTb, YMHOXKEHUE 5 bubnunoreka [JOK
BEPOSITHOCTEH, HE3aBHCUMBIE COOBITUS https://m.edsoo.ru/032cfeff
9 [ToBTOpenue, 0600mIEeHNE, 5 1 Bbubnuorexa IIOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/032cfeff
OBILIEE KOJIMYECTBO YACOB 110 [NIPOT'PAMME 34 3 1



https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
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9 KJIACC

KoanuectBo 4acon JIeKTPOHHBbIE
HaumeHoBaHue pa3iejioB U TeM (uudposbie)
Ne n/m KonrtpoJsbhbie IIpakTyeckmne
NPOrpamMMbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
1 [ToBTOpeHwme Kypca 8 kiacca 3 Bubanorexa LJOK
https://m.edso0.ru/8b68c39f
bu6moreka IIOK
2 UEMEHTHL KOMOHHATOPHKH ° https://m.edsoo.ru/8b68c39f
3 I'eomeTpuueckass BEepOSITHOCTh 3 Butanorexa LOK
https://m.eds00.ru/8b68c39f
bu6moreka IIOK
4 Hemerrasmst bepiymt ° https://m.edsoo.ru/8b68c39f
5 CrnyyaiiHasi BelIU4MHA 3 bubnuorexa LOK
https://m.edso0.ru/8b68c39f
6 YHucnoBble XapaKTEPUCTHKHU CIy4alHBIX 6 bubnmnorexka L{IOK
BEJIMYUH https://m.edso0.ru/8b68c39f
7 3aKoH OOJIBIINX YHCET 3 Butanorexa [IOK
https://m.edsoo.ru/8b68c39f
8 IToBTOpenue, 06o0IICHHE, 4 1 butmoreka IIOK
CHCTEMAaTH3aIMS 3HAHUN https://m.edso0.ru/8b68c39f
OBIIEE KOJIMYECTBO UACOB ITO 34 1 0
I[TPOIT'PAMME



https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
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https://m.edsoo.ru/8b68c39f

IPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHOM ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsieMble NpeAMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOI
NpoBepPsieMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOIO 001Iero o0pa3oBaHMsA
pe3yJabTara
5 BeposTHOCTB U cTaTUCTHKA
Uutate MHGOpPMAIUIO, MPEACTAaBICHHYI0 B Ta0nHIax, Ha JUarpaMmmax,
5.1 MPEACTaBIATh TaHHbIE B BUJIE TaOIUIL, CTPOUTDH AUAarpaMMBbl (CTOJIOUKOBBIC
(cTronbuarsie) ¥ KPYyTroBbIe) 10 MAaCCUBAM 3HAYCHHIMA
5.2 OnuceiBaTh W HMHTEPHPETUPOBATH  pPEAJbHBIE  YHUCIOBBIE  JaHHBIC,
' MpeJIcTaBICHHbIE B TAOJIHIaX, HA AUarpaMmMax, rpadukax
Hcnonb3oBaThe Uisi OMUCAaHUS JAHHBIX CTaTUCTUYECKHE XapaKTePHUCTUKU:
5.3 cpenHee apudmeTuyeckoe, MeauaHa, HauOoJblIee U HaWMEHbIIee
3HAYEHUs], pa3Max
HNmers mpencraBieHue O CIy4yailHOM W3MEHYHMBOCTH Ha HpUMeEpax IIeH,
5.4 (U3UYECKUX  BEJIMYHH, AHTPOTIOMETPUYECKUX  JIaHHBIX, UMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O 0011[ero 00pa3oBaHUsA
pe3yJbTara
5 BeposTHOCTB M cTaTUCTHKA
N3Bnekate u mpeoOpa3oBbIBaTh WHPOPMAIIUIO, TIPEICTABICHHYIO B BHIIEC
5.1 TabnuI, auarpamM, TIpauKoB, HPEACTABIATH JaHHBIE B BHUAE TaOHII,
auarpamm, rpagukos
OnuceiBaTh JAHHBIE C MOMOIIBIO CTATUCTUUECKUX MOKa3aTeNIe: CpenHux
5.2 3HAUEHUM M Mep pacceuBaHus (pa3max, AHMCHEpPCUs U CTaHJApTHOE
OTKJIOHCHHE)
53 HaxoauTh 4acTOTHI YUMCIOBBIX 3HAYEHH I M YaCTOTHI COOBITHIA, B TOM YHCIIE
' 10 pe3yJibTaTaM U3MEpPEeHUI U HaOII01eHUH
Haxonnuth BEepOSATHOCTH CITy4alHBIX COOBITUH B OIBITAX, 3HAsI BEPOSITHOCTH
5.4 3JI€MEHTAapHBIX COOBITHH, B TOM YHCJIE B OIBITaX C PAaBHOBO3MOXXHBIMH
3JIeMEHTAapPHBIMHU COOBITHSAMU
55 Hcnonb3oBaTh rpadguyeckue MOJEIU: AEPEBO CIy4aHHOrO SKCIEPUMEHTA,

JIyarpaMMbl Dijepa, YuciaoBas npsimas




OHepI/IpOBaTL HOHATHUAMMU: MHOXKECTBO, ITIOAMHOXKCCTBO, BBIIIOJIHATD

5.6 omnepanuy HajJ MHOXECTBaMU: O0ObEIMHEHHUE, MepecedyeHue, JOMOJIHEHNUE;
MEePEUUCIIATH IJIEMEHTHl MHOYKECTB, IPUMEHSATH CBOWCTBA MHOKECTB
Hcnonb3oBath rpaduueckoe MpeacTaBiIeHUe MHOXKECTB M CBSI3€H MEXIY
5.7 HUMU JJIsl OMMCAHMS MPOLIECCOB U SBJICHUN, B TOM YHCIIE MPU PEUICHUH
3a/1a4 U3 Ipyrux y4eOHBIX MPEIMETOB U KypCOB
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOIO 001ero o0pa3oBaHMsA
pe3yJibTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekarp W mpeoOpa3oBbiBaTh HH(POpPMALNIO, NPEACTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHWUKAX B BHJAE TaOJHI, JUarpamMMm, TrpadHKoB,
MPEACTaBIATh JaHHBIE B BUJE TaONIHUII, [TUarpamMm, rpadukoB
59 Pemate 3amaum opraHu3oBaHHBIM TEpeOOPOM BapHUAHTOB, a TAKKE C
' HCTIOJIb30BAHUEM KOMOMHATOPHBIX TTPABUII U METOJIOB
53 Hcnonp30BaTh OnucaresnbHbIE XapaKTEPUCTUKH I MAaCCUBOB UYHCIOBBIX
' JTAHHBIX, B TOM YHCII€ CPEIHUE 3HAYEHUS U MEPHI paCCEUBaHUS
5.4 Haxonuth 9acToThl 3HAYCHHI ¥ YaCTOTHI COOBITHS, B TOM YHCJIE MOJIb3YSCh
' pe3yJibTaTaMH MPOBEAEHHBIX U3MEPEHUA 1 HAOII0ICHUH
Haxoauth BEpOSITHOCTH CIyYailHBIX COOBITHI B M3y4YEHHBIX OMBITaX, B TOM
9.5 YHUCJIe B OMBITaX C PaBHOBO3MOXKHBIMU DSJEMEHTAPHBIMU COOBITUSIMH, B
CepHsX MCIBITAHHUH 10 IEPBOTO yCIeXxa, B CEpUsAX UCIBITaHUN bepHymn
56 HNmers mnpeacTaBieHUE O CIy4YallHOM BeJIMYMHE M O pacnpeesieHuu
' BEPOSATHOCTEU
NmeTp mpencraBieHue O 3aKOHE OOJBIIMX YHCENT KaK O TPOSIBICHUH
5.7 3aKOHOMEPHOCTH B CIy4aHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBITUX

YHCeN B IPUPOJE U OOIIECTBE




IMPOBEPAEMBIE 9JIEMEHTbBI COJAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMbIi 3JIeMEHT COEPKAHUSA
5 BeposTHOCTB 1 CTaTUCTHKA
[IpencraBienue OaHHBIX B BHAE TaONHI], AHarpamMm, TrpauKkoB. 3amnoJIHEHUE
51 TaOnull, YTEHHE M TOCTPOCHHE AuarpamMM (CTOJOMKOBBIX (CTONOUYATHIX) U
' KpyroBbix). UTeHue rpaukoB peajbHbIX MpoleccoB. M3Bneuenne nupopmanu
U3 MarpamMMm U TaOJuIl, MCTIOJIb30BAHUE W MHTEPIIPETALUs JaHHBIX
OnucarenbHass CTaTUCTUKA: cCpeaHee apudMeTHYecKoe, MeauaHa, pa3Mmax,
5.2 HauOoJplllee W HaWMEHbIIee 3HayeHUs Habopa YMCIOBBIX MaHHBIX. [IpumMepbl
Cly4yaiHOW M3MEHYHUBOCTHU
CnyyaiiHpIi SKCIIepUMEHT (OmbIT) W ciydailHoe coObiTHe. BepositTHOCTh U
5.3 gacToTa. PoIb MaoBEpOSTHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUI B IPUPOIE
U B o6mmecTBe. MOHeTa U UrpajibHasi KOCTh B TEOPUHU BEPOSITHOCTEH
I'pad, BepmmHa, pedpo. Crenenp BepmmHbl. Yuciao pédep u cymmapHasi CTEleHb
5.4 BepmnH. [IpencraBnenue o cBa3HocTu rpada. Llenn u nukinel. [yt B rpadax.
' O6xox rpada (ditnepoB myTh). IlpencraBinenue o0 opueHTHpOBaHHOM Tpade.
Pemenue 3amau ¢ momomibio rpadoB
8 KJIACC
Kon IIpoBepsiemMblii 3JieMeHT COdEPKAHUSA
5 BeposiTHOCTB ¥ cTaTUCTHKA
51 [IpencraBnenne naHHBIX B BUAC TAOJHII, JUarpaMm, rpadukos
5.9 MHOXeCTBO,  AJIEMEHT  MHOXKECTBa,  TMOJMHOXecTBO.  Omepamuu  Haj
MHOKECTBAMU: 00bEMHEHHE, IEPECEUCHHE, JOTOJTHEHUE
5.3 CaoilicTBa omnepanuié HaJ MHOXECTBAMH: IEPEMECTUTEIbHOE, COYETaTeIbHOE,
' pacnpeeuTeNbHOE, BKIIOYEHUS
5.4 Hcnons3oBanue TpaduUecKkoro TMPENCTABICHHUS MHOXXECTB Ui OTNHCAHUSA
' peanbHBIX MPOIECCOB U SIBIICHUH, TIPU PEIICHUH 3a]1a4.
55 N3mepenne paccenBaHusi AaHHBIX. Jlucmepcus W cTaHIapTHOE OTKIIOHCHHE
' YUCIOBBIX HA0OPOB. Jlnarpamma pacceuBaHus
DieMeHTapHbIe COOBITHS ciydaitHoro onbiTa. CiaydaiiHbie coObITHS. BeposiTHOCTH
5.6 coObiTuii. OmNBITBI € PAaBHOBO3MOXXHBIMH ~ DJIEMEHTApPHBIMH  COOBITHUSIMH.
' Crnydaitaeiii  BeIOOp. CBSI3p  MEXAYy MAJOBEPOATHBIMM U MPAKTHUYECKHU
JIOCTOBEPHBIMU COOBITHSIMU B IIPUPO/IE, OOIIECTBE U HayKe
57 Hepeso. CBoiicTBa JIepeBbEB: €AMHCTBEHHOCTh IyTH, CyIIECTBOBAaHHUE BHUCSUYEH

BCPUIMHBI, CBA3b MCKY YUCJIOM BEPIIWH U YUCIIOM pe6ep HpaBI/IHO YMHOXCHUS.




Pemenue 3aau ¢ nomoubio rpados
5.8 [IpoTuBomonoxkubie coObITHS. Juarpamma Ditnepa. OObeTMHEHNE U TIepeceUeHUe
' coObiTuii. HecoBmecTHbIe coObITHSI. DOpMysa CIIOKEHUSI BEPOSTHOCTEN
5.9 VYcnosuas BepostHOCTh. IlpaBuno ymHoxenus. HesaBucumbie coObIThs
5.10 [IpencraBinenue skcnepuMeHTa B BuAE AepeBa. Pemienue 3ajay Ha HaxoXJIEeHUE
' BEPOATHOCTEMN C MOMOIIBIO AEPEBA CIyYaHOIO SKCIIEPUMEHTA, TUarpaMm Dijepa
9 KJIACC
Kon IIpoBepsieMbIi 3JIEMEHT COEPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBienue AaHHBIX B BUIE TaONHI, AuUarpamm, rpaukoB, MHTEpIpETAIUs
' JaHHBIX. YTeHHEe M MOCTpOeHHE TaONHULl, TuarpaMM, rpaKoB MO PEaNbHBIM JTaHHBIM
52 [TepecranoBku u hakTopuan
5.3 CodeTaHus ¥ YUCIIO COYETAHUMN
5.4 Tpeyronbhuk [lackans. Pemenue 3agau ¢ MCHONb30BaHHMEM KOMOMHATOPUKH
55 I'eomerpuueckas BeposiTHOCTh. CydaifHbIl BRIOOP TOYKU U3 (PUTYPBIHA TUIOCKOCTH,
' 13 OTpEe3Ka U U3 1yT'd OKPYKHOCTHU
5.6 Hcneitanue. Yenex n Heynada. Cepust MCIIBITAHUM 10 NIEPBOrO ycrexa
57 Cepuss ucnsiTanuii  bepnynnu. BepostHoctu coObITMIE B CepuUM  HCIBITAHUM
' bepuynnu
5.8 CrnyyaiiHasi BeIMYMHA U pacIpeseeHue BepOsSTHOCTEH
59 Maremarnueckoe oxujanue u gucrepcus. [IpuMmepsl MaTeMaTH4ecKoro 0XUAaHUs
' KaK TEOPETUYECKOTO CPEJHEr0 3HAUYCHUS BETMYUHbI
510 MareMaTrnueckoe 0XXKUJaHUE U AUCIIEPCHUs CIIYYalHOW BEIMUMHBICUHCIIO YCIIEXOB B
' cepuu ucneiTanuii bepaymnm»
511 [TonsiTue o 3akoHe OonpLIMX yucen. M3mepeHne BeposTHOCTEH ¢ TOMOIIBIO 4acToT.
' Ponb 1 3HaueHune 3aKkoHa OOJBIIKX YUCEI B IPUPOJIE U 00IIeCTBE




ITPOBEPSIEMBIE HA OI'S IO MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUMSA OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSieMOro
TpeOOBaAHUS

IIpoBepsiemble TpeGOBaHNS K NPeAMETHBIM Pe3yJbTATAM O0CBOECHHS
OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOT'O 00111ero
oO0pa3zoBanus Ha ocHOBe DT'OC

YMeHune onepupoBaTh MOHATUAMU: MHOXKECTBO, MOJMHOXECTBO, ONEpalluu
HaJ MHOXKE€CTBAMH; YMEHUE OMEePHUPOBATh MOHATHUSMHU: rpad, CBA3HbIN rpad,
JI€peBO, LIMKJ, IPUMEHATh UX MPU PELICHUM 3a/]a4; YMEHHE UCIIOJIb30BaTh
rpaguyeckoe MpeACTaBICHHE MHOXKECTB JUIsl ONUCAaHHUS PeaJbHBIX
MIPOIIECCOB U SIBJIICHHM, IPH PELICHUU 33724 U3 APYTUX yIeOHBIX ITPEIMETOB

YMeHue onepupoBaTh IOHATHUSAMH: OIIPEIAEICHHE, aKCHMOMa, TeopeMa,
JIOKa3aTelbCTBO;  YMEHHME  pACIIO3HABaThb  WCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHMsI, MPUBOAUTH IIPUMEpPBl U KOHTPIPUMEPBI, CTPOUTH

BbICKA3bIBAHUA U OTPUILIAHUA BBICKA3bIBAHUH

YMeHHe onepupoBaTh IOHATHUAMHU: HATypalbHOE 4YHUCIO, IPOCTOE U
COCTAaBHOE YMCIO, ACIMMOCTb HaTypaJbHBIX YMCEN, IPU3HAKHU ACIUMOCTH,
LI€JI0€ YHCIJIO, MOYJIb YMCIa, OOBIKHOBEHHAs JApOOb U JleCATUYHas ApPOOb,
CTaHJAPTHBIA BUJ YHCJIA, PALMOHAIBHOE YMCIIO, HPPALUOHAIBHOE YHCIIO,
apudMeTHYeCKUil KBaJApPaTHBIH KOpPEHb; YMEHHE BBINOJHATH JACHCTBUSA C
4YUCJIaMH, CPaBHHUBATh M YNOPSAJ0YMBATH UYMCIA, NPEJACTABIATh YMCIa Ha
KOOPJAMHATHOW MpPsIMOM, OKPYIVISATh UYUCIIA; YMEHUE JeJaTh NPUKUIKY U
OIICHKY Pe3yJibTaTa BBIYUCIICHUI

YMeHue onepupoBaTh NOHATUSAMU: CTEINEHb C LEJIBIM IOKa3aTeJeM,
apupMeTHYECKHi KBaJpaTHBI KOpeHb, MHOTOWICH, anreOpandeckas JpoOb,
TOXJECTBO; 3HAKOMCTBO C KOpPHEM HATypajJbHOM cTeneHu OoJiblie
€IMHUIIBI, YMEHHUE BBITIOJIHATH PacuéThl Mo GopmynaM, mpeodpa3zoBaHUs
LEJBIX, NPOOHO-PAIMOHATBHBIX BBIPAKCHUH W BBIPAKEHUH C KOPHSIMH,
pas3noxXeHue MHOTOUJIEHA HA MHOXHWTENH, B TOM YHCIIE C UCIIOIb30BAHUEM

(bOpMy.]'I Pa3HOCTHU KBAAPATOB U KBaJipaTa CyMMBbI U pa3HOCTHU

YMeHue onepupoBaTh MNOHATHIMM: UYHCIOBOE PAaBEHCTBO, YPaBHEHHE C
OJHOW NEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
YyMEHHE pemaTh JIMHEHHbIE W KBaJpaTHbIE ypaBHEHUS, JIpOOHO-
pauroOHAIIBHBIE YPABHEHUS C OJTHOM NEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX
YpaBHEHUM, IMHEHHBIC HEPABEHCTBA M UX CUCTEMBI, KBaJpaTHbBIE U IPOOHO-
palOHAJIBHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOW, B TOM YHCIE IIpU
peleHnH 3a1ad U3 OPYIruxX INPEeAMETOB U IPAKTUYECKUX 3a/1ay; YMEHHUE
HCIIOJIb30BaTh KOOPAMHATHYIO MNPSIMYI0O U KOOPIMHATHYIO IUIIOCKOCTBH JUIA
M300pakeHUs pelieHn ypaBHEHH, HEPaBEHCTB U CUCTEM

YMeHue ornepupoBarh MOHATUAMH: GyHKIUMA, rpaduk yHKIUH, HyIH
(GYHKIIMM, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, IMPOMEXKYTKH BO3pacTaHUs,




yObIBaHMS, HAWOOJbIIee W HaWMEHbIIEe 3HAYCHUS QYHKIHUHU, YMCHHE
ONMEepHUPOBATh TMOHATHUSMH: TMpsIMasi MPOMOPLUUOHAIBHOCTh, JIMHEHHAs
dbyHKuusg, KBaApaTudyHas (QyHKIUSA, oOpaTHas MOPOMOPLUHOHAIBHOCTb,
napabosa, runepooiia; yMeHUe CTPOUTh Tpaduku (QYHKIUM, UCIIOJIH30BaTh
rpaguKu O ONpeNeNIeHHs CBOICTB MPOIECCOB M 3aBUCHUMOCTEH, IS
peuieHuss 3ajad M3 APYTUX Y4YEOHBIX MPEAMETOB W pEaTbHOM KU3HU,
yMEHHUE BBIpaXaTb (popMyIamMH 3aBUCHMOCTH MEXIY BEIHMYHMHAMH

YMeHue onepupoBaTh MOHATHUSMHU: MMOCIEI0BATEILHOCTD, apupMeTHIecKast
U TeoMeTpHuYecKas IMpOTPEecCHU; YMEHHE HCIO0JIb30BaTh CBOMCTBA
MOCJIeI0BATENbHOCTEH, (OPMYJIBI CYMMBI U OOIIEro wieHa MpU PEeIICHUH
3a1a4, B TOM 4YHCIIe 33/Ja4 M3 OPYTuX y4eOHBIX MPEAMETOB U peabHOU
YKU3HU

VYMeHue pemiats 3aa4i pa3HbIX TUIOB (B TOM YMCJI€ HA MPOLIEHTHI, AOJU U
4acTH, JBUKEHUE, paboTy, LIEeHY TOBapOB M CTOMMOCTH IOKYIIOK U YCIYT,
HaJIOrM, 3aJayd M3 o00JacTH YIpaBIEHUA JUYHBIMM U CEMEHHBIMHU
(uHaHCaAMM); YMEHHUE COCTABIISTH BBHIPAKECHHS, YPABHCHHS, HEPABEHCTBA U
CHUCTEMBI II0 YCJIOBUIO 3aJadyd, MCCIENOBaTh IIOJyYEHHOE pPEUICHUE U
OLIEHMBAThH IPABJIONOAO00OHOCTh MOJYYEHHBIX PE3yIHTATOB

YMeHHEe OnepupoBaTh MOHATHIMU: QUTypa, TOUKA, OTPE3OK, Mpsmasi, JIyd,
JIOMaHasi, YroJ, MHOTOYTrOJIbHUK, TpPEYrOJbHHUK, PaBHOOCAPCHHBIH U
PaBHOCTOPOHHHI TPEYTOJbHUKH, MPSIMOYTOJbHBIA TPEYTOJIbHUK, MEIUAHA,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOIbHUK,
napasiesiorpaMmm, poM0O, MPsSIMOYTOJIbHUK, KBAJIPAT, TPAIELUs; OKPYKHOCTb,
KpYT, KacaTellbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUTypaMH; YMEHHUE
peuiaty 3aJa4u, B TOM YHUCJIE M3 TMOBCEIHEBHON KH3HU, HA HAXOXICHUE
FEOMETPUYECKHX BEIMYUH C MPUMEHECHUEM H3YYCHHBIX CBOWCTB (UTYp U
(hakToB

10

YMeHue ornepupoBaTh HOHITHUSMH: PABEHCTBO (QUTYpP, PaBEHCTBO
TPEYTOJBHUKOB; TMapaJUIeIbHOCTh M TEPIEHIUKYISIPHOCTh TPSMBIX, YTOJI
MEXy NMPSMbIMH, IEPIICHAUKYISAP, HAKIIOHHAS, IPOEKIKs, nogooue puryp,
MOJIOOHBIE TPEYTOJBHUKH, CHMMETPHUSI OTHOCHUTEIIBHO TOYKH W TIPSMOW;
YMEHHE paclio3HaBaTh pPAaBEHCTBO, CHUMMETpUIO M nogobue uryp,
NapajuiebHOCTh U MEPHEHIUKYISAPHOCTh MPSAMBIX B OKPYXKAlOIIEM MHpe

11

YMeHue onepupoBaTh MOHATUSIMU: JUIMHA, PACCTOSHUE, Yroj (BeIWyuMHA
yIJla, CHHYC U KOCUHYC yTjla TPeYTrOoJbHHKA), IJIOIA/lb; YMEHUE OLICHUBATH
pa3Mephl IpeAMETOB U OOBEKTOB B OKPYIKAIOIIEM MUPE; YMEHUE IPUMEHSTh
(hopMyIIBI TIEpUMETpa U TUIOMIAAN MHOTOYTOJIBHUKOB, JUTMHBI OKPY>KHOCTH U
IO Kpyra, o0beMa MpsSMOYTOJIBHOTO NapajlielenuIea; yMeHue
NIPUMEHATHh MPU3HAKHA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroJbHuKa, Teopemy lludaropa, TpuroHoMeTpuuecKue COOTHOLICHUS
JUIS. BBIYMCIICHUS! JJIMH, PACCTOSHUM, IUIoImazei

12

VYMenue  u3o0paxkaTb  IUIOCKME  (QUIYppl W HX  KOMOHWHAIuH,
MIPOCTPAHCTBEHHbIE  (QUTYpBl OT pYyKH, C TIOMOIIBIO  YEPTEKHBIX




HUHCTPYMCHTOB U 3JICKTPOHHBLIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCaHUIO

13

VYmMmenne OIICpUPOBATh NOHATUAMHU: MNPAMOYIOJIbHasd CUCTEMA KOOpPAMWHAT,
KOOPpAHWHATBhlI TOYKH, BCKTOpP, CyMMa BCKTOpPOB, IMPOMU3BCACHUEC BCKTOpaA Ha
YHUCIO, CKaJIpHOC IIPOU3BCACHHWEC BCKTOPOB;, YMCHHEC HCIIOJb30BAaTh
BCKTOPBI U KOOPAWHATBI JJIA NPCACTABJICHUA JaHHBIX W PCIOCHUA 3aaad, B

TOM YHCJIe U3 IPYTUX YUEOHBIX IPEIMETOB U PEATHHOM KU3HU

14

YMeHue onepupoBaTh MOHSATUSMU: CTOJIOHKOBBIC U KPYTOBEIC THArPaMMEI,
TaOJIUIIBI, CpelHee apuPMETHUECKOe, MeIuaHa, HaunOoJbliee W HAaMMCHbIIEE
3HAaYeHWs,  pa3Max  4YHCIOBOro  Habopa;  yMEHHE  H3BJICKATh,
WHTEPIPETUPOBATH U NMPeoOpa3oBbIBaTh HH(OOPMAIIHIO, MIPEICTABICHHYIO B
TaOIMIAX W Ha JAWarpamMmax, OTPaKaroIIyI CBOMCTBA M XapaKTCPHUCTUKH
pC€ajlbHBIX MPOLECCOB U HBJ'IeHPIfI; YMEHHUE paclio3HaBaTb H3MCHYMBBIC
BCJIMYMHBI B OKPYXAroIIEM MUPE

15

YMeHue omnepupoBaTh MOHATHSMH: CIyYalHBIA ONBIT  (CITydaiHBIN
SKCIEPUMEHT),  JJIEeMEHTapHoe  coObITHE  (JIEeMEHTapHBIH  HCXO.)
CIIy4yalfHOTO OIBITa, CIyyailHO€ COOBITHE, BEPOATHOCTHh COOBITHUS; YMEHHE
HaXOJUTh  BEPOSATHOCTH  CIy4yalWHBIX  COOBITMH B  ONBITax C
PaBHOBO3MOJKHBIMH 3JIEMEHTapHBIMU COOBITHSMU; YMEHHE peliaTh 3afadu
METOJIOM OpraHH30BaHHOIO Imiepedopa M C HCIOIb30BAaHUEM MpaBUIIA
YMHOKE€HUS; YMEHHE OLEHHUBATh BEPOATHOCTU pEANBHBIX COOBITMH U
SIBJICHUH, MOHUMAaTh POJIb MPAKTHUYECKH JOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITUH B OKpPY’KalOIIEeM MHpPE U B JKM3HH; 3HAKOMCTBO C IOHITHEM
HE3aBHUCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCEN U €ro
POJIBIO B MACCOBBIX SIBIICHUAX

16

YMmeHue BbIOMpaTh NOAXOASIINN U3yYEHHBIH METOJ AJs peLIeHHUs 3aJauH,
MPUBOJUTH NPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HU, PAacClO3HaBaThb IPOSBICHUE 3aKOHOB MAaT€MaTUKU B HCKYCCTBE,
OIIMCBHIBATh OTZACIBHBIE BBINAIOIIAECS PE3YyJIbTAThI, NOJNYYECHHBIE B XOJE
pa3BUTHA MAaTEMaTHKHM KaK HAyKW, IPUBOIUTH NPUMEPHl MATEMATUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMHPHOM UCTOPUU




INEPEYEHb 3JIEMEHTOB COJEPXAHUS, ITPOBEPAEMBIX HA OI'D IO
MATEMATHUKE

Kon IIpoBepsiemMblii 3JieMeHT COdEPKAHUSA
1 Yucna v BEIYUCTICHUS
11 Hatypanbnbie u nensie uncina. [IpuzHaku 1eIMMOCTH II€NIBIX YHUCEN
12 OOBIKHOBEHHBIE U JECATUYHBIC TpOOH, MPOLEHTHI, OECKOHEUHBIE MEPUOTUIECKUE
Ipoou
13 ParnyonaneHble yncia. ApupMeTndeckre Onepanyy ¢ pandoOHaIbHBIMHU YHUCIAMU
14 JlelicTBUTEIbHBIE YnCia. Apu(MeTHUYECKHEe OmNepanuu ¢ ACHCTBUTEIbHBIMH YUCIaMU
15 [Tpubnu>x€HHbBIC BHIYUCICHUS, PABUJIa OKPYTIICHUs, IPUKUIKA U OIIEHKA pe3yJibTaTa
BBIYHCIICHUH
2 AnreOpanvecKue BbIpaKCHHS
2.1 BykBeHHbIE BhIpakeHHsI (BBIPAXKECHUSI C MEPEMEHHBIMH)
59 Crenens ¢ nensiM nokasareneM. CTeneHs ¢ pallMOHAIBHBIM NoKa3arenem. CBolicTBa
' cTereHu
2.3 MHoTrOo4JIeHBI
24 AnreOpanyeckast 1po0b
95 Apudmerndeckuii KOpeHb HaTypaJIbHOW cTerneHu. JIeHcTBUS ¢ apupMETHIECKUMHU
' KOPHSIMH HATYPaJIbHOM CTCIICHU
3 VYpaBHEHUsI 1 HEPABEHCTBA
3.1 Lenbie n apoOHO-panoHaNbHble ypaBHeHUsI. CHCTEMBI U COBOKYITHOCTH YpPaBHEHHIA
3.2 Lensie wu npoOHO-panmoHalbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB
3.3 Pemenne TexcTOBBIX 3ama4
4 UucnoBble Mocnen0BaTeIbHOCTU
41 ITocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS IIOCIEI0BATENHHOCTEH
4.2 Apudmernueckas U reoMeTpudeckas nporpeccur. @opMmyna CIOXHBIX TPOLEHTOB
5 DyHKIIHN
OyHk1us, cnocoos! 3aganusa GyHkuuu. ['padux ¢pynkiuu. O6nacTe onpeaeneHus u
51 MHOXECTBO 3HaueHud (pyHkiuu. Hynu ¢yskuun. [IpomMexyTKn 3HaKOMOCTOSIHCTBA.
- [TpomMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl ¥ MHHHUMYMBI (DYHKIIHH.
HauOonbiiee n HauMeHbIee 3HAYEHUE (PYHKIMH Ha MPOMEKYTKE
6 Koopannaats! Ha IpsIMO# U TNIOCKOCTH
6.1 Koopaunathas mpsimast
6.2 JlexkapTOBBI KOOPIUHATHI Ha IIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckue ¢urypsl U ux cBoiicTa
7.2 TpeyroipHUK




7.3

MHOFOYFOJ'IBHI/IKI/I

74 OKpY>XHOCTh U KPYT

7.5 W3mepenune reoMeTpuuecKux BETMYHH
7.6 BekTopsl Ha MIIOCKOCTH

8 BeposaTHOCTh 1 cTaTUCTHKA

8.1 OnucaTenpHasi CTaTHCTHKA

8.2 BepositHOCTB

8.3 KombunaTopuka

8.4 MmuoxecTBa

8.5 I'padwr




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIA YYEHUKA
N.P.Boicoukuii, 1.B.flmenko BepositHOCTh 1 cTatucTHKA 7 -9 KI1 6a30BbIN
ypoBeHb 1 yacth moa penakuuent U.B.SAmenko Mockpa «IIpocsemenne» 2024 r
N.P.Bricoukuii, 11.B.flmenko BepositTHOoCTh U cTatrcTuKa 7 -9 Ki1 6a30BbIi
ypoBeHb 2 yacThb nox penaknueit 1.B.Smenko Mocksa «IIpocBemenue» 2024 ¢

METOAUYECKHUE MATEPHAJIBI JISA YYUTEJA

N.P.Bricoukuii, .B.flmenko BepositHocTh 1 cTatucTuKa 7 -9 K1 6a30BbIN
ypoBeHb 1 yacts non pemakmnueint U.B. SAmenko Mocksa «IIpocsemenune» 2024 r
N.P.Bricoukuii, U.B.Smenko BeposatrHocTs u craTuctuka 7-9 ki1 6a30BbIit
ypoBeHb 2 yacTh noj penakuueit M.B.Smenko Mocksa «IIpocemenue» 2024 r

HOUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/7f4131ce , https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f415b90,

https://m.edsoo.ru/7f419d08, https://m.edsoo.ru/7f415e2e,

https://m.edsoo.ru/7f417e18, https://m.edsoo.ru/7f41al2c, https://m.edsoo.ru/7f415fdc,



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f415fdc

