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INOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM 1T (POBOM MHPE BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT BCE OOJIBIITYIO
3HaYUMOCTh, KaK C TOYKU 3PEHUS] MPAKTHUECKUX MPUIOKEHUH, TaK U UX poJid B 00pa3oBaHUM,
HEOOXOIMMOM Ka)kJIoMY uesoBeKy. Bospacraer umncio npodeccuil, npu oBlIaJeHUH KOTOPHIMU
TpeOyeTcs xopomrass 0a3oBas MOArOTOBKAa B 00JIaCTH BEPOSTHOCTH M CTAaTUCTHKH, TakKas
MOATOTOBKA Ba)KHA JUISI TMPOJMOJDKEHHS OO0pa30BaHUsI W JUISl YCIEMHOW mpodeccroHambHOM
Kapbephl.

Kaxxaplii uenoBeK MOCTOSIHHO NPUHUMAEeT pELIeHHWS Ha OCHOBE HMMEIOLIMXCS y HEro
JaHHBIX. A 1751 0OOOCHOBAaHHOT'O TPHHSITHS PEIICHUS B YCIOBHSIX HENOCTaTKa WM M30BITKA
nHpOpPMALIMM HEOOXOOUMO B TOM YHCJIE XOpOWO C(HOPMHPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIILIEHHUE.

NMeHnHO mMO3TOMY OCTpO BCTalia HEOOXOAUMOCTH CGHOPMHUPOBATH Y OOyUYAIOIIUXCS
(YHKIMOHAJIbHYIO TI'PaMOTHOCTh, BKJIOYAIOIIYI0 B ce0s B KadecTBE HEOTbEMJIEMON
COCTaBJIAIONICH yMEHHWE BOCHPHUHUMATh M KPUTUYECKH aHAIM3UPOBATh HWH(OpMAIIHIO,
IPEACTABICHHYI0 B PAa3JIMYHBIX (opmax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTUX
peanbHBIX MPOLECCOB U 3aBUCUMOCTEH, IPOU3BOUTh POCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4yeOHOM Kypce ¢ OCHOBHBIMU MpHUHLIMIAMU cOOpa, aHaiu3a H
NpPEACTAaBICHUS JaHHBIX M3 pa3iUyHBIX cdep KU3HM OOLIeCTBa M TOCyIapcTBa MPHOOIIAET
oOyyarommxcs K OOIIECTBEHHBIM HHTepecaMm. l3ydeHne OCHOB KOMOMHATOPHKH pa3BHBAET
HABBIKM OpraHM3aliy mepedopa W mojcuéra 4ucia BapHaHTOB, B TOM YHUCIE B MPUKIAIHBIX
3ajlagyaX. 3HAKOMCTBO C OCHOBaMH Teopuu IrpadoB co31aéT MaTeMaTUYecKui (QyHIaMEHT IJis
¢dopMupoBaHUs KOMIETEHIMH B o0nactu HHGOpMATHKH M HUPPOBBIX TexHonoruu. Ilpu
U3YYEHUU CTAaTUCTUKU U BEPOSTHOCTH OOOramlaroTCsl MpEACTaBIEHUS OO0ydarolmmxcs o
COBpPEMEHHOW KapTMHE MHpa U MeETOoJaxX €ro MccieloBaHus, (popMUpyeTcs MOHUMaHUE POJIU
CTaTUCTUKM KaK HCTOYHMKA COLIMAJIBHO 3HAUYMMOM WHGOpMAIMU M 3aKJIabIBAIOTCS OCHOBBI
BEPOSATHOCTHOTO MBIIILICHUS.

B cooTBeTcTBMM ¢ JaHHBIMH IIEIIMH B CTPYKType MpOrpaMMbl Yy4eOHOro Kypca
«BeposiTHOCTP M CTaTHUCTHKAa» OCHOBHOIO O0OIEro oOpa30BaHMs BBIJCIEHBI CIEIYIOIINE
coZiepXKaTesbHO-MeToanueckue uaun: «lIpencraBiieHne JaHHBIX U OMKUCATENbHAs CTATUCTUKAY,
«BeposTHOCTEY, «DJIeMEHTH KOMOMHATOPUKINY, «BBenenne B Teopuio rpadosy.

Conepxanue nunun «llpeacraBieHne NaHHBIX M OMUCATENbHAS CTATUCTUKA» CIYXKUT
OCHOBOH 711 JOPMUPOBAHUSI HABBIKOB PabOTHI ¢ MH(POpMALMEN: OT YTEHUS U MHTEPIPETALUH
nHpopmanuu, MPEACTaBICHHOM B TabnuIax, Ha AuarpaMMmax u rpadukax, mo0 coopa,
NPEICTABIICHUS U aHAJIN3a JAHHBIX C UCIOJIb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPEAHUX
U paccenBaHus. PaboTas ¢ JaHHBIMHU, OOydaroUIMecs y4aTCsi CUMUTBHIBATH U MHTEPIPETHPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTHUPOBAaTb U KPUTUKOBATh MPOCTEHIIME THIOTE3bl, Pa3MbILUIATh
HaJ (pakTOpaMHu, BBI3BIBAIOLIMMH U3MEHUNBOCTbD, U OLIEHUBAThH X BIMSHUE HA paCCMATPUBaEMbIe
BEJIMYMHBI U TIPOLIECCHI.

NHTYyUTHBHOE  TIpEJICTABJIEHME O  CIy4allHOMW  M3MEHYMBOCTHU,  HCCJIECAOBAHUE
3aKOHOMEPHOCTEH M TEHJEHIIMI CTaHOBUTCS MOTUBHUPYIOLIEH OCHOBOHM JIJIs1 M3Y4YEHHUS TEOpUU
BeposATHOCTEH. boublioe 3HaueHHe HMMEIOT MPAaKTHUECKHE 3aJaHusl, B YaCTHOCTHU OIBITHI C
KJIACCUYE€CKUMHU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHaTHE BEepOATHOCTH BBOAMTCA KaK Mepa MpaBIonoaodus ciydaiiHoro coObrtus. [1pu
M3Yy4eHUHU Yy4eOHOro Kypca odydaronmecs 3HaKOMSATCS C MPOCTEHIIMMU METOAAMH BBIYMCICHUS
BEPOSATHOCTEH B CIlydyalHBIX 3KCIIEPUMEHTAaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU MCXOAAMH,



BEPOSATHOCTHBIMHM 3aKOHAaMH, IMO3BOJISIIOIIMMU CTaBUTh M pellaTh Oojee CIOoXKHbIE 3a1adu. B
y4eOHBII Kypc BXOISAT HauaJbHBIC MPEICTABICHUS O CIYYalHBIX BEIMYMHAX M WX YHCIOBBIX
XapaKTepUCTUKAX.

B paMkax yueOHOTr0 Kypca OCYIIECTBISIETCS 3HAKOMCTBO O0yUaIOLIMXCS C MHOXKECTBAMU U
OCHOBHBIMU ONEPALMAMU HaJ MHOXXECTBAMHU, PACCMATPUBAIOTCA MPUMEPHI MPUMEHEHUS Jis
pelieHns 3a7ady, a TaKKe MCIOJIb30BaHUS B JPYTUX MaTeMaTHUECKHX KypcaX M y4eOHBIX
npeaMeTax.

B 7-9 kmaccax m3yudaercs y4eOHbBIH Kypc «BeposSiTHOCThP M CTaTHCTHKa», B KOTOPBIH
BXOAAT paszzaensl: «lIpeacTtaBieHue AaHHBIX M OINHUCATEIbHAs CTaTUCTUKA», «BeposTHOCTHY,
«DneMeHThl KOMOMHATOpUKNY, «BBenenne B TeopHio rpadosy.

Ha u3yuenne yueOHOro xypca «BeposiTHOCTh M craThcTHKa» oTBOAMTCS 102 waca: B 7
knacce — 34 vaca (1 gac B Heneno), B 8 kiacce — 34 gaca (1 yac B Heneno), B 9 kimacce — 34 yaca
(1 gac B HEnmEMO).



COJAEPKXAHUME OBYYEHUA
7 KJIIACC

[IpencraBnenre AaHHBIX B BUIE TaOJMI], AMarpamMMm, rpauKoB. 3amoixHEHHE TaOIuIl,
YTEHUE U TTOCTPOCHUE UarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYroBbIX). UTeHne rpadukoB
peanbHbIX TporeccoB. M3Bneuenne nHopManuu U3 JUarpaMM M TaOJMIl, UCIIONb30BAaHUE H
UHTEPIpETALNs JAHHbIX.

OnucarenpHas CTaTUCTUKA: CpelHEe apu(MeTHIecKoe, MeIMaHa, pa3Max, HaubosplIee U
HauMEHbIIIee 3HaUeHHsI HA0Opa YHCIIOBBIX JaHHBIX. [IpuMeps! ciaydaiiHoi H3MEHUYUBOCTH.

Cay4aitHblil SKCIEPUMEHT (ONBIT) U ciaydaiiHoe coObiTue. BeposTHOCTh M yacToTa. Poisp
MaJIOBEPOATHBIX M MPAKTUYECKH JTOCTOBEPHBIX COOBITHI B mpHpoae U B obmectBe. MoHeTa u
UrpanbHas KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, BepmuHa, pedpo. Crenenp BepmnHbl. Ynuceno pédep u cyMMapHasi CTEEeHb BEPIINH.
[IpencraBnenue o cBa3Hoctu rpada. Llenu n nukisl. [Iytu B rpadax. O6xon rpada (siinepon
nyTh). [IpeacraBnenue 06 opueHTHpOBaHHOM rpade. Pemenne 3amay ¢ momomibto rpados.

8 KJIACC

[IpencraBneHre JaHHBIX B BUJE TaOIUIL, AUarpaMM, IrpaduKos.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, IOAMHOXeCTBO. Onepauuyd HaJg MHOXECTBAMHU:
oO0bequHEeHNe, TIepeceyeHue, JaonosHeHue. CBolicTBa  omepauuil  HaJ  MHOXECTBAMHU:
IIEPEMECTUTEIIBHOE, COUYETATENIbHOE, PpacCHpelNelIUTeNbHOe, BKIIOYEHMs. [lcnonb3oBaHue
rpaduuecKoro MpeACTaBICHNs MHOXXECTB JUISl OMMCAHUS peasIbHBIX MPOIIECCOB U SBJICHUH, IPU
pellIeHnN 3a4a4.

N3mepenne paccenBaHUsl NaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX
Habopos. J[narpamma paccenBaHusl.

OnemeHTapHble COOBITHS ciyyailHoro onbiTa. CiydaiiHple coObiTHS. BepositHocTH
coObITHI. OMNBITHI ¢ PaBHOBO3MOXKHBIMH 3JI€MEHTApHBIMU COOBITUSMU. CiydaifHbIil BBIOOD.
CBsi3p MEXAYy MAaJOBEPOATHBIMU M TPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMH B TIPHUPOJIE,
o011eCTBE U HayKe.

Jepeso. CBolicTBa 1€pEBHEB: €IUHCTBEHHOCTD ITyTH, CyIIECTBOBAHUE BUCSIYEN BEPIINHBI,
CBSI3b MEX]IY YHMCIOM BepIIMH M uucioM péodep. IlpaBmiio ymHOxeHus. Pemenue 3azmau c
MOMOIIIBI0 TpadoB.

[TpotuBononoxusie coObITHs. Juarpamma Oinepa. OObenIuHEHHME U IEpeceucHue
coopiTuii. HecoBmecTtHbie coObiTus. @Dopmylia  CIOXKEHHMS BEpPOATHOCTEH. Y cCilOBHas
BeposATHOCTb. [IpaBuino ymHoxxkenus. HezaBucumele cobbitust. Ilpencrasienue skcriepuMeHTa B
BHUJE AepeBa. PeleHne 3am1ad Ha HAXOXKJEHUE BEPOSATHOCTEH C MOMOUIBIO JAEpeBa CIy4alHOr O
SKCIIEPUMEHTA, Juarpamm Jitepa.

9 KJIACC

[IpencraBieHne NaHHBIX B BUJE TaOJUI], JUarpaMm, rpadukoB, MHTEPIPETALUs JaHHbIX.
UreHue 1 MOCTpoeHHE TabJIHULL, TUarpaMM, rpaMKoB MO peasibHbIM JaHHBIM.

ITepectanoBku u Qaxtopuan. Coueranuss U yucio coderaHuil. TpeyronpHuk Ilackans.
Pemenue 3agad ¢ uCoab30BaHUEM KOMOWHATOPHKH.

I'eomerpuueckas BepoaTHOCTh. Ciay4yaiiHbI BHIOOP TOYKM M3 (PUTYPHI HAa IUIOCKOCTH, U3
OTpe3Ka U U3 AYTU OKPYKHOCTH.



Hcneitanue. Yenex n Heyaada. Ceprs HCOBITAHUM 10 TIepBOro ycnexa. Cepust HCIbITaHUN
Bepnymu. BeposiTHOCTH COOBITHI B CEpUU UCTIBITAHUHN bepHyum.

CrnyuaiiHas BenMYMHA U paclpesesieHne BeposiTHocTed. MaTtemaTuueckoe OXHJIaHHe U
nucnepcusi. [Ipumepbl MaTeMaTUYECKOr0 OXKUJAHUSA KaK TEOPETHUYECKOrOo CPEeIHEro 3HaueHUus
BENMYMHBL. MaTemMaTuyecKkoe 0XKMIaHue U TUCIEePCUs CIIy4alHOM BETMYHMHBI «YUCIO YCIEXOB B
CEpHH UCIIBITAHUN bepHym».

[TonsiTre o 3akoHe OonbIIUX yucen. M3MepeHne BeposTHOCTEN ¢ MOMOIIBI0 YyacToT. Poib
Y 3HaYCHUE 3aKOHA OOJBIINX YHCEN B IPUPOJIE U O0IIECTBE.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTbD U CTATHCTUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOEHHUS MporpamMmbl ydeOHOro Kypca «BeposiTHOCTh H
CTaTHCTHKA» XapaKTepU3YIOTCS:

1) naTrproTnyeckoe BOCIUTAHME:

MpOSIBJICHMEM MHTEpeca K TMPOIUIOMY U HACTOSAIIEMY POCCHIMCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUWEM K JOCTH)KEHHUSM POCCUHCKMX MATEMAaTHKOB M POCCUKCKOMN
MaTeMaTUYeCKOM HIKOJIbI, K UCIOIB30BAHUIO ATUX JIOCTHKEHUM B IPYTUX HAyKaX U MPUKIIAIHBIX
chepax;

2) rpasaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMIOJIHEHUIO O0S3aHHOCTEW TpakJaHWHA W peaju3aliil ero Impas,
IPEACTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYD,
SIBIICHUH, TPOLEAYp TPa’KJaHCKOro 00IecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJICHHUIO STHYECKHX MPOOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTUKCHHMA
HAaYKH, OCO3HAHUEM BayKHOCTU MOPAJbHO-3TUYECKUX IPUHLIMIIOB B AEATEIIBHOCTH YUYEHOIO;

3) Tpya0BO€e BOCIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUHM MPAKTUYECKUX 33/1a4 MAaTEMaTHYECKOU
HaIpaBJICHHOCTH, OCO3HAHUEM BOXXHOCTH MaTEMAaTHUYE€CKOr0 00pa30oBaHUs Ha MPOTSHKECHUHU BCEH
KU3HH JIJIS1 YCIIEITHOW MPo¢eCCHOHAIBHON ACATEIbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHAWBUIYaTbHONH TPAaeKTOPHH OOpa3oBaHUA U
KU3HEHHBIX IJIAHOB C Y4ETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYeCcKOEe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHATHIO MaTEMaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUN, YMEHUIO BHJIETh MATEMATUIECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOTO NO3HAHMSA:

OpHEHTalllel B JEITEeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeACTaBJICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSI 4YEIOBEKa, MPUPOABI U 00IIecTBa, MOHUMAaHUEM
MaTeMaTU4YeCKOW HayKu Kak c¢epbl YelOBEUeCKOH AesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JJIs1 Pa3BUTUS UBUIN3AIUHU, OBJIaJECHUEM SI3bIKOM MAaTEMAaTUKU U MATEMATHYECKOM
KyJIbTYpO Kak CpEICTBOM [O3HAHUA MHpA, OBJAJECHUEM MPOCTEHIIMMH HaBbIKAMHU
UCCIIEI0BATEIbCKOM eI TENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GopMHPOBaAHME  KYJAbTYPbl  310POBbS W
3MOLMOHAJIBHOIO (J1aroNOJTyYHUs:

FOTOBHOCTBIO MPUMEHSATh MAaTeMaTHYECKUE 3HAHUS B MHTEPECax CBOEro 370POBbS,
BEJIEHUS 3I0pOBOr0 0o0pa3a >KMU3HU (370pOBOE MUTaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OT/ABIXa, pEryispHas (usnueckas akTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKAa pediieKcHH,
MPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOT O JKE MpaBa JIPyroro 4eI0BeKa;

7) 3K0JI0TMYECKOEe BOCIIMTAHME:

OpUEHTallMel HAa MPUMEHEHUE MaTeMaTHYECKUX 3HAHUU I pelleHHs 3ajad B 00JacTu
COXPaHHOCTH OKpYXalollleld Cpeabl, IMJIAHUPOBAHUS TIOCTYNKOB M OIIEHKH HUX BO3MOXHBIX



HOCIEACTBUN AJISl OKPYXKAIOIIEH Cpellbl, OCO3HAHUEM I100aJIbHOIO XapaKTepa 3KOJIOIMYECKHX
po0JeM U MyTel UX peleHUs;

8) aganTanus K H3MEHAOIMMCS YCJIOBHAM COLHATBHON U PUPOAHOH Cpeabl:

TFOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSIX HEOINPENEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIE YMEHUE YUUTHCSA y APYTHUX
Jro/iel, MpruoOpeTaTh B COBMECTHOM /EATENbHOCTH HOBBIC 3HAHMS, HABBIKK U KOMIETEHIIMH U3
OIIbITA IPYTHX;

HEOOXOAMMOCTBIO B (DOPMHUPOBAHMHM HOBBIX 3HAaHUU, B TOM uHciie GOpMYyJIHpPOBATH UIEH,
MOHSTHUS, TUIIOTE3bl 00 OOBEKTaxX M SBJICHMUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX, OCO3HABATh
ne@UIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHTYallMI0, BOCIHPHHHMMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIONIMIA KOHTpMEp, KOPPEKTHPOBATh MPHUHUMAEMble PEIICHUS U
nencTBus, HOpMYIUPOBATh U OLIEHUBATH PUCKU U MTOCIEACTBUS, HOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeJbHBIE YHUBEPCAJBbHbBIC y‘leﬁﬂble JeHCTBUA

ba3oBrblie 1ornueckue 1eMcTBUA:

® BBIBIATH U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKH MaTEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHONICHUH MEXIYy MOHATHSAMHU, (HOPMYJIMPOBATH OIPEACICHUS TMOHATHM,
yCTaHaBJIMBAaTh CYLIECTBEHHBIN MPU3HAK KJIACCH(UKALMU, OCHOBAHUSA /I 00001eHUs U
CpaBHEHHUS, KPUTEPUU MPOBOJIMMOTO aHAIN3a;

® BOCIIPUHHMATh, (POPMYIHPOBATH W MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTCIbHBIE U
OTpHIIATEeNbHBIC, IMHUYHBIC, YACTHBIC M O0IINE, YCIOBHBIE;

® BBHIABJIATH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOpEYUs B (haKTax,
JAHHBIX, HAOMIOACHUSX W YTBEPKICHUSIX, MpeAiaraTb KPUTCPUU [IJIsl BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUI;

e JieNaTh BBIBOJBI C HMCIOIb30BAHUEM 3aKOHOB JIOTHKHU, JEIYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIIOYEHU 110 aHAJIOTUH;

e pa30upaTh J0Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEP)KIEHUI (MPsSMbIE U OT MPOTUBHOTO),
MPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE JO0Ka3aTelbCTBA MaTeMaTH4eCKHX (PaKToB,
BBICTpaNBaTh apryMEHTAIMIO, IPUBOAUTH MPUMEPbl U KOHTPHPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PaCCyKEHUS;

e BpIOMpaTh crnoco0 pelieHuss y4yeOHOM 3agaud (CpaBHMBAaThb HECKOJIBKO BapUaHTOB
pelieHus, BIOUpaTh Hanbosee MOAXOAAIIMNA ¢ y4ETOM CaMOCTOSTENbHO BbIIEIEHHBIX
KPUTEPUEB).

Ba3oBble ucciieqoBareibckme 1eicTBUS:

® HCIOJIb30BAaTh  BONPOCHI  KAaK  HCCICAOBATENbCKHA  MHCTPYMEHT  IO3HAHWS,
(hopMyIHpPOBaTh BOMPOCH], GUKCUPYIOIIUE ITPOTUBOPEYHE, IPOOIEMY, CAMOCTOSTEIBHO
yCTaHABIMBAaTh UCKOMOE M JJaHHOE, (OPMHPOBATH THIIOTE3Yy, apryMEHTHPOBATH CBOIO
MO3UIIHI0, MHEHUE;

® T[POBOJUTH IO CAMOCTOSITENIbHO COCTABICHHOMY ILIAHY HECJIOKHBIA OSKCIIEPHUMEHT,
HeOONbIIIOE HCCIIEIOBaHWE IO YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKY COOOI;



CaMOCTOSITENIbHO  (pOPMYJIUPOBATH  OOOOIIEHHUS M  BBIBOABI IO  pe3ysbTaTam
MPOBEACHHOIO HAOJIOACHHS, HCCIIEIOBAHMS, OIIEHUBATH JOCTOBEPHOCTH ITOJYUYEHHBIX
pE3yIbTaTOB, BEIBOJOB M 0000IIECHUI;

MIPOTHO3UPOBATHh BO3MOXHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIIIBUTAThH ITPEIIIOIOKCHHS
0 €ro Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmanueii:

BBISBIISITH HEAOCTATOUHOCTh M M30BITOUHOCTh MH(POPMAIIUH, JTAaHHBIX, HEOOXOIMUMBbIX JIJIS
pEIICHU 3a1a4H;

BbIOMpATh, aHANM3HPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETHPOBATH HHGOPMAIIIO
Pa3IMYHBIX BUAOB U (OPM IPECTABICHNUS;

BBIOMpATh (GOpPMY MpeacTaBICHUS HHPOPMAIIUN M WIUTIOCTPUPOBATH peIIaeMble 3a1a4u
CXeMaMH, AMarpaMMaMy, MHOH rpauKoi u uX KOMOMHALUAMY;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSIM, MPENJIOKEHHBIM YUHUTEIEM HIIU
c(pOpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHbIE YHHBEpPCAJIbHbIE YUeOHblIe AelicTBUS:

BOCIIPUHUMATh U (HOPMYJIHPOBATH CY)KJEHHS B COOTBETCTBUHU C YCIOBUSMHU U LEISIMU
O0IEeHHs, SCHO, TOYHO, I'PaMOTHO BBIPAXKAaTh CBOI TOUYKY 3pEHUS B YCTHBIX H
INUCbMEHHBIX TEKCTaX, aBaTh MOSCHEHMs 10 XOJYy pPEIICHUs 3a7aud, KOMMEHTHPOBATh
HOJTY4YEHHBIN pe3ysbTaT;

B X0/ie 00CYX/I€HHs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYXk/1aeMON TEMbI, IPOOJIEMBI,
pemaeMoi 3ajauM, BbICKAa3bIBaTh UJEH, HAllEJIEHHbIE HAa MTOUCK PEIIEHUs, COOCTABIATh
CBOU CYXKICHMS C CYXACHUSIMM JPYTUX YYaCTHHUKOB JHasiora, OOHapy>KUBaTh pa3iuyue
U CXOJCTBO NO3UIMUI, B KOpPpeKTHOH ¢(opme ¢opMyIupoBaTh pazHOIJIACUS, CBOU
BO3PaXKEHUS;

MPEACTABIATh Pe3yibTaThl PElIeHUs 3aJaud, HKCIEPUMEHTa, UCCIIEAOBAHMS, MPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIUIEHHS C Y4YETOM 3ajay IMpEe3eHTAllUu U
0COOEHHOCTEN ayTUTOPUH;

MOHUMATh U HCIIOJIb30BaTh MPEUMYIECTBAa KOMAaHIHON U UHIUBUIYaJbHON pabOThI MpU
peleHuH yueOHbIX MaTeMaTHUECKUX 3a/1a4;

IIPUHHUMATh LI€Jb COBMECTHOW J€ATEIbHOCTH, IIJIAHUPOBATH OPraHMU3ALMI0 COBMECTHOM
paboThl, pacnpeaenaTb BUAbl paboT, J0roBapuBaThes, 00CYKAaTh IPOLECC U PE3yJbTaT
paboThl, 000011aTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYIIOBBIX (popMax paboThl (00CYXkIeHHs, 0OMEH MHEHUSIMHU, MO3TOBbIE
IITYPMBI U APYTHE), BBIIOIHATH CBOIO YaCTh PaOOThl U KOOPAUHUPOBATH CBOU JACHCTBUS
C JIpYT'MMH 4YJ€HAaMH KOMaHbl, OLIEHUBATh KAYECTBO CBOETO BKJAJa B OOILUI MPOAYKT
0 KPUTEPUSAM, CPOPMYINPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBUS.

PeryisiTuBHbIE YHUBEpPcAIbHbIE yueOHBbIE 1eiiCTBHSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIATh IUIaH, aJTOPUTM pEIIeHUs 3ajauu (WIM ero 4YacTb),
BBIOMpATh CIOCOO pemieHuss ¢ y4€TOM HMEIOLIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAapHAHTBI PELICHUN C Y4ETOM
HOBOHM MH(pOpMAIUH.

CaMOKOHTPOJIL, 3MOLMOHAIbHbII HHTEJJIEKT:



® BJAJCTHh CIIOCOOAMHM CaMONPOBEPKU, CAMOKOHTPOJIA IMpoIlecca U Pe3ysibTaTa peuieHus
MaTeMaTHYECKON 3aJ1a4H;

® [IpPEABUJIETh TPYAHOCTHU, KOTOPbIE€ MOI'YT BO3HUKHYTh IMpPHU PELICHHH 3aJla4d, BHOCUTH
KOPPEKTHUBBI B JICSTEIHPHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB, HAWJEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIEHMBAaThb COOTBETCTBHUE peE3yJibTaTa JESATEIbHOCTU MOCTABICHHOW LENH U YCIOBHSM,
OOBSICHATH TPUYUHBI TOCTHKEHUS UITH HEAOCTIKEHUS 11e]TH, HAXOJUTh OLTUOKY, TaBaTh
OLIEHKY TTPUOOPETEHHOMY OIBITY.

INPEJMETHBIE PE3YJIbTATDBI

K xonny oOyuenus B 7 kJjacce oOydaromiuiics MOJIYYHUT CIEAYIOLIME IpEeIMETHbIE
pe3yabTaThl:

Uurate mHOpMaIMIO, TMPENCTABICHHYI0O B Ta0iMIlaXx, Ha AMarpaMMmax, MpPEICTaBISATh
JaHHbIE B BUJE TaOJHI], CTPOUTH AHArpaMMbl (CTOJIOMKOBBIE (CTOJOYATHIE) U KPYTOBBIE) IIO
MacCUBaM 3Ha4ECHUM.

OnuceiBaTh M HMHTEPIPETUPOBATH pEAbHBIE YMCIOBBIC JAHHBIC, IIPEICTABICHHBIE B
TabnuIax, Ha quarpammax, rpadukax.

Hcnonb3oBaTh Al ONMCAHUS JAHHBIX CTAaTUCTUYECKHE XapAKTEPUCTUKU: CpEIHEe
apudmMernueckoe, MearaHa, HanOobIIee U HauMEHbIIIee 3HAYCHHS, pa3Max.

HNMeTh mpencTtaBieHHE O CIIy4ailHOM W3MEHYMBOCTH Ha NIpUMEpax IIeH, (U3NYECKHUX
BEJIMYMH, AaHTPOINOMETPUYECKHX JIaHHBIX, HMMEThb IMPEACTaBIEHUE O CTaTHCTUYECKOU
YCTOMYUBOCTH.

K xonmy oOydenunss B 8 KJjacce 0OOy4yaromUNCS TOJYYHT CICIYIONUE TPEIMETHBIE
pe3yabTaThl:

W3Bnekate u mpeoOpa3oBbIBaTH HMH(POpPMAILMIO, MPEACTABICHHYIO B BHUIE Ta0JMII,
auarpamm, rpauKoB, MPEICTaBIATh JaHHbIE B BUJE TaOJIUI, AUarpaMM, rpauKoB.

OnucelBaTh JaHHBIE C TOMOILBIO CTATUCTUYECKUX MMOKa3aTeNel: CpeAHUX 3HaUYECHUN U Mep
paccenBaHus (pa3Max, IUCIEPCHUS U CTAaHAAPTHOE OTKIOHEHHE).

HaxomuTe 4YacTOThl YHCJIOBBIX 3HAYEHUM W YACTOThI COOBITUH, B TOM YHCIE IO
pe3yiabTaTaM U3MEpPEHUN U HAOII0ACHUM.

Haxonuth BepoATHOCTH  ciy4aillHBIX COOBITUH B  OIBITaX, 3Has BEPOSTHOCTH
JJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OMNBITAX C PABHOBO3MOXXHBIMU 3JI€MEHTaPHBIMU
COOBITHSIMU.

Hcnonb3oBaTh rpauyeckue MOAENIU: JEPEBO CIy4aHOTO 3KCIIEPUMEHTA, JUarpaMMbl
Diinepa, yucnoas mpsmasi.

OnepupoBaTh MNOHATUAMHU: MHOXKECTBO, IOJMHOXXECTBO, BBIIOJHATH OIEpaluud Haj
MHO>KECTBaMU: O00BbEIMHEHUE, MepeceueHne, JTONOTHeHUE, IEPEUUCIATh JIEMEHTh MHOXKECTB,
MIPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh Tpaduveckoe MpeACTaBICHHE MHOXKECTB M CBSI3ed MEXIYy HUMHU A
OINKCaHUS TIPOLECCOB M SIBICHUH, B TOM YHCIEe NPH PEUICHHH 3373y W3 JAPYTUX Y4eOHBIX
MIPEIMETOB U KYPCOB.

K xonmy oOydenunss B 9 kJjacce 0oO0ydarOmUNCS TOJYYHT CICIYIOIUE TPEIMETHBIE
pe3yabTaThl:



W3Bnexkate u mpeoOpa3oBbiBaTh WHGPOPMALUIO, TMPEACTABICHHYI0 B  Pa3IMYHBIX
WUCTOYHUKAX B BHUAE TaONWI, AWAarpamm, rpadukoB, MPEACTaBISATh JaHHbIE B BHJAE TaOJUII,
JTUarpamMm, rpaduKos.

Pemate 3amaun OpraHM30BaHHBIM TEpeOOPOM BapHAHTOB, a TAKXKE C HCIOJIb30BAaHHEM
KOMOMHATOPHBIX MTPABHUI K METOOB.

Hcnonb30BaTh onucaTenbHble XapaKTEPUCTUKU JIJII MAaCCHUBOB YUCJIOBBIX JAHHBIX, B TOM
YHUCIIe CPeIHNE 3HAUCHHSI U MEPhl PaCCEHBAHUS.

HaxoauTh 4acTOTHI 3HAYEHHI ¥ 9YaCTOTHI COOBITHS, B TOM YHCIIC MOJIB3YSCh pe3yJbTaTaMu
MPOBENEHHBIX N3MEPEHUHN U HAOIIOICHUHA.

HaxomuTe BEpOSTHOCTH CIydyalHBIX COOBITHH B HM3yYECHHBIX OINbBITAX, B TOM YHUCJIE B
OIBITAX C PAaBHOBO3MOXXHBIMH JJICMEHTAPHBIMU COOBITUSIMH, B CEPUSAX UCIBITAHUN IO TIEPBOTO
ycriexa, B Cepusix UCrbITaHui bepHymm.

HmeTh npencTaBieHue O CIydyailHOM BEJIMYMHE U O paclpeelieHud BEPOsSTHOCTEH.

NmeTpb npencraBieHne 0 3aKOHE OOJBIIUX YHCENT KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aiiHOM U3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX YK CEI B IPUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaunMeHnoBaHue pa3aesioB M TeEM nudposBbie
Ne n/m P Konrpoasbnbie | IlpakTuyeckue (mupp )
MPorpaMmabl Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchl
| I . . 7 ) bu6mmoreka [JOK
DE/ICTABICHHIE JIAHHbIX https://m.edsoo.ru/7f415fdc
2 OmnucarenbHasl CTATHCTHKA 8 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f415fdc
3 Cray4aiinast "3AMEHYHBOCTD 6 1 Bromorexa OK
ye https://m.edsoo.ru/7f415fdc
bubmmoreka [IOK
4 B 4
BE/ICHUE B TEOPHIO rpaon 0 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa CIly4aitHOro 4 | bu6mmoreka [IOK
COOBITHSA https://m.edsoo.ru/7f415fdc
bu6moreka [JOK
5 2
6 O000611IeHNE, CHCTEMATH3AINS 3HAHUI 5 0 hitps://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO HACOB I10 34 ) 5

I[TPOT'PAMME




8 KJIACC

KounuecrBo yacos JIEKTPOHHBIE
HanMeHnoBaHnue pa3aeiioB M TeEM nudpoBbie
Ne n/m P KonrTpoasnbie | IlpakTuyeckue (mucpp )
MPorpaMmabl Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypchl
bu6moreka [JOK
1 I1 4 0
OBTOpCHHC Kypea 7 kiacca https://m.edsoo.ru/71417{b2
) OnucarenpHas cTaTUCTHKA. PaccenBanue 4 0 but6moreka [JOK
TAHHBIX https://m.edsoo.ru/7{4171b2
bu6moreka IIOK
3 M 4 0
HOKECTBA https://m.edsoo.ru/7f417tb2
4 BepositHoCTE ciiydyaiiHoro cod 6 1 bubmiorexa [OK
POATHOCTD CILYHAMHOT P https://m.edsoo.ru/7{4171b2
bu6moreka [JOK
5 B 4
BE/ICHUE B TCOPHIO rPahos 0 https://m.edsoo.ru/7f417{b2
. bu6moreka [JOK
6 Catyuaiirbie cOObITHS 8 0 https://m.edsoo.ru/71417{b2
. bu6mmoreka I[IOK
7 OO0o006111eHe, CUCTEMAaTH3aIsl 3HAHWH 4 2 0 https-//m.edsoo.ru/7f417b2
OBLIEE KOJIMYECTBO HACOB I10 34 ) |

ITPOTPAMME




9 KJIACC

KosauyecTBo yacoB DJIeKTPOHHbBIE
HauMeHoBaHUe pa3aeiioB M TeM nudpoBbIe
Ne n/m P Konrtpoasbnbie | IIpakTuyeckue (mupp )
NPOrpaMMsl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
bubmioreka [IOK
! Tosropenne Kypea 8 rnacca 4 0 https://m.edsoo.ru/7f41a302
2 DieMeHThl KOMOMHATOPUKU 4 1 bubmorexa [OK
P https://m.edsoo.ru/7f41a302
3 T'eoMmeTprueckas BEpOATHOCTD 4 0 bubmorexa TIOK
p P https://m.edsoo.ru/7f41a302
bu6moreka [JOK
4 n b 6 1
CHBITAHHA DEPHYILIH https://m.edsoo.ru/7f41a302
. bu6moreka IIOK
> Catyqaiinas penuinna 6 0 https://m.edsoo.ru/7f41a302
bu6moreka [JOK
6 OGobmene, KoHTpOIH 10 ! 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 | )

I[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
No KoanuyecTBo yacoB Jara DJIeKTPOHHBbIE HU(POBbIE
Tema ypoka Koutpoabhbie | IlpakTuueckue oOpa3zoBaresibHbIE
n/n Bcero H3YyYCHUA
padoThI padoThbI pecypchl
: [IpencraBienue naHHBIX B : 0 bubmmorexa [IOK
Tabmuax https://m.edsoo.ru/863ec1{8
) [IpakTyeckue BIYUCIECHUS 110 | 0 bubmmoreka LIOK
TaOJIMIHBIM JTAHHBIM https://m.edsoo.ru/863ec324
3 H3Bneuenre u MHTEPIpETALIUS | 0 bubmotexa [JOK
Ta0JIUYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 [Tpaktuueckas padora "Tabmmib" 1 1
I'paduueckoe npencraBieHue
5 JTAHHBIX B BUJIE€ KPYTOBBIX, | 0 bu6mmoreka [JOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JarpaMm
UreHue 1 MOCTPOEHUE JuarpaMm.
6 [Tpumepsl I[CM(I))I‘pa(I)I/I‘-IIELDCKI/II; 1 0 bubmmoreta LIOK
https://m.edsoo.ru/863ed602
auarpamMm
7 [IpakTryeckas pabota | 1 bubmotexa [JOK
"IuarpaMmbl" https://m.edsoo.ru/863ed72e
8 UYucnossie HaOopbl. CpenHee 1 0 bubmuorexa LIOK
apudpmMeTHIecKoe https://m.edsoo.ru/863ed846
9 Yucnossie HaOopbl. CpengHee | 0 bubmmorexa [IOK
apupMeTHIECKOe https://m.edsoo.ru/863ed846
10 MenuaHna yncioBoro Habopa. | 0 bubmmoreka LIOK
YcTounBOCTE METMAHEI https://m.edsoo.ru/863edb3e




Menuana uncioBoro Habopa.

1 Y cTOMYUBOCT MEAUAHBI
12 [Ipaktueckas pabora "Cpennue bubmmoreka [IOK
3HavYeHUs" https://m.edsoo.ru/863edcba
HawuGosnpiiee 1 HauMeHbIIEE
13 3HAauYEHMs YUCIIOBOro Habopa. Brbmiorexa LIOK
https://m.edsoo.ru/863ee07a
Pazmax
Hawubonrbiiee 1 HanMeHbIIIee
14 3HAYEHMsI YMCIIOBOrO Habopa.
Pazmax
Hawubonpiee n HammMeHbIICe
15 3HAYEHMsI YUCIIOBOTO Habopa.
Pasmax
KontpoabHas pabora 1mo TeMam
16 "HpeECTaBneHEIe JITAaHHBIX. bubmorexa [OK
https://m.edsoo.ru/863ee390
OnucarenbHas CTaTHCTUKA"
17 CnyyaliHasi ”3BMEHUYHBOCTh bubmotexa [JOK
(mpuMepsI) https://m.edsoo.ru/863eedbc
18 YacToTa 3HaUECHUM B MAaCCHUBE bubmioreka [IOK
TAHHBIX https://m.edsoo.ru/863ee69¢c
19 I'pymmiposka bu6moreka [JOK
https://m.edsoo.ru/863ee9d0
20 I'ucrorpammel
bubmioreka [IOK
21 I'ucrorpammel
https://m.edsoo.ru/863eeel c
2 [IpakTueckas padota bubmuorexa LIOK
"CnyuaiiHasi UBMEHYHUBOCTD" https://m.edsoo.ru/863eecc8
23 I'pad, Bepmuna, pedpo. bubmotexa [JOK




[IpencraBnenue 3agauu ¢
MOMOIIBIO rpada

https://m.edsoo.ru/863eef52

Crenenb (BaJIEGHTHOCTB)
BepiuHbL. Yucno pédep u

bu6mmoreka [JOK

24 CyMMapHasi CTENE€Hb BEPIIHH. https://m.edsoo.ru/863ef0ba

Ienp u nuka
enb u 1ukd. [1yTs B rpade.
25 EPGI[CT;BJIGHI/IC}; CBﬂ3Ii)O((1Z)TH bubmmorexa TIOK
https://m.edsoo.ru/863ef236

rpada

26 [IpencraBnenue 06 bu6mnoreka [JOK
OpPUEHTUPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2

7 CityyaliHbl{l ONIBIT U CIIy4alHOE bubmotexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTD ¥ yacToTa COOBITHS.

)3 Posnp ManoBeposATHBIX U bubmmorexa [IOK
MPAKTAYECKUA JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHI B ITPUPOJIC U B OOIIIECTBE
MoseTta u urpaibHasi KOCTh B

29 TEOPUH BEPOSTHOCTEN

30 [IpakTtrueckas padota "Yacrora bubmotexa [JOK
BbIIaJIeHHs opJia https://m.edsoo.ru/863ef8a8
KonTtposnphas pabora no remam

31 "CnyyaiiHasi U3MEHYHUBOCTb. bubmotexa [JOK
I'padsl. BeposiTHOCTB cityyaiiHOTo https://m.eds00.ru/863f0186
coObITHS"

1 [ToBTOpEHue, 06006IICHHE. bu6moreka [JOK
IIpencraBienne 1aHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpEHME, 000O0IICHHE. bubmoteka IJOK




OnucarenpHasg CTATUCTUKA

https://m.edsoo.ru/863efbaa

34

[ToBTOpEHue, 06006IICHHE.
BeposiTHOCTB citydaitHOro
COOBITHA

bu6mmoreka [JOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34




8 KJIACC

KoaunuecTBo yacoB

JJieKTPpOHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka Konrtpoasbnsie | IlpakTuyeckue o0pa3oBaTesbHbIE
n/n Bcero H3YyYCHUA
padoThI padoThI pecypcsl
| [IpencraBiieHnEe JaHHBIX. | 0 bubmioreka [IOK
OmnucarenbHas CTaTUCTHKA https://m.edsoo.ru/863f029¢
) Cnyuaitnas usmMmeHunBoCTh. CpenHue | 0 bubmmoreka LIOK
YHCII0BOr0 Habopa https://m.edsoo.ru/863{03fc
3 Cnyuaiiable coObITHS. BeposiTHOCTH | 0 bubmotexa [JOK
U 4YaCTOTBI https://m.edsoo.ru/863{0578
Knaccuueckue Mmoaenu Teopuu
4 BEPOSITHOCTEN: Mojj{eTa U pranLHas[ 1 0 Bubmiorexa LIOK
COCTE https://m.edsoo.ru/863f076¢
bu6moreka [JOK
> Oricnonenns ! 0 https://m.edsoo.ru/863f0a50
6 Jucnepcust aucioBoro Hadopa 1 0 Bubmiorexa LIOK
https://m.edsoo.ru/863f0a50
. CrangapTHOE OTKJIOHEHHE | 0 bubmioreka [IOK
YHCII0BOrO Habopa https://m.edsoo.ru/863f0bfe
8 JunarpaMmbl paccerBaHuUs 1 0 bubmoreta LIOK
https://m.edsoo.ru/863f0eab
9 MHO0XeCTBO, HOIMHOXKECTBO 1 0 bubmorexa OK
’ https://m.eds00.ru/863f1180
Omnepanuy HaJl MHOXXECTBAMU:
10 06L:H;HGHHCT[HGP€C€HCHHG, 1 0 bubmorexa [OK
https://m.edsoo.ru/863f143c
JIOTIOJTHCHHU ©
11 CaolicTBa onepauuii Haj 1 0 bubmmoreka LIOK




MHOXCCTBaAMU: ICPEMCCTUTECIILHOC,
COUCTATCIIBHOC,
paciupeacIMTCIbHOC, BKIIIOYCHUS

https://m.edsoo.ru/863f1784

I'paduueckoe mpeacraBieHme

bu6mmoreka [JOK

12 MHOXECTB https://m.eds00.ru/863f198¢

13 KontponpHas pabora o remam
"Cratuctuxka. MHoxectna"

14 DieMeHTapHbIE COOBITHS. bubmotexa [JOK
CnyuaiiHble COOBITHS https://m.edsoo.ru/863fldec
brnaronpustcTByronme

15 3JIeMeHIT)apHHe ZOGL:ITI/IFL Bubmiorexa LIOK

. https://m.edsoo.ru/863fldec
BepositHocTH COOBITHIA
bnaronpusrcrByromme
16 BJIGMGHI"I)"aprIe ZO6L:ITI/I}I. brbmorexa [{OK
. https://m.edsoo.ru/863f1 72
BepositHOCTH COOBITHIA
OMNBITHI ¢ PABHOBO3MOKHBIMH
17 BJIeMeHTaIIf;)HBIMH COOBITUSIMU. Bubmiorexa LIOK
L https://m.edsoo.ru/863f21ca
Cayyaitablit BEIOOD
OMBITHI ¢ PAaBHOBO3MOKHBIMU
18 SHGMCHTa[I;)HbIMI/I COOBITHSIMU. Bubmmorexa [OK
L https://m.edsoo.ru/863f21ca
CayyaitHbliii BEIOOD
[Ipaktuueckas padota "OnbITH ¢
19 paiHOBOIiMO)KHII:IMI/I Bubmiorexa LIOK
https://m.edsoo.ru/863f235a
AIIEMEHTAPHBIMU COOBITHSIMU"

20 Tepeso bu6mmoreka [JOK

https://m.edsoo.ru/863f2ade

71 CBoiicTBa iepeBa: €AMHCTBEHHOCTh bubmotexa [JOK

MyTH, CYLIECTBOBAaHUE BUCAYEN

https://m.edsoo.ru/863f2bac




BEPILUHBI, CBS3b MKy YHCIOM
BEPIIMH U YUCIIOM pEOEp

22 IIpaBuno ymMHOXEHHS bubmoreta LIOK
https://m.edsoo.ru/863{2cd8
23 IIpaBuno yMHOXEHUS bubnmorexa LIOK
https://m.edsoo.ru/863f2e36
24 [TpoTHBOIONIOXKHOE COOBITHE Bubmiorexa LIOK
https://m.edsoo.ru/863f2{8a
)5 Huarpamma Ditniepa. O0benuHeHue bubmmoreka LIOK
U 1epeceueHue coobITuit https://m.edsoo.ru/863{3214
26 HecoBmectHble coObiTus. Dopmyina bubmuorexa [IOK
CJIOKEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmecTtHble coObITHs. PopMmyiia bubmuorexa IIOK
CIIO)KEHHUS BEPOATHOCTEH https://m.edsoo0.ru/863{3764
IIpaBuno yMHOXEHUS
)3 BEPOSATHOCTEN. Y CIIOBHAs bubmorexa [IOK
BEepOATHOCTh. He3aBucnumele https://m.edsoo.ru/863f38ae
COOBITHS
[TpaBuno yMHOXECHHS
29 BEPOSTHOCTEU. Y CIIOBHAs bubmmoreka LIOK
BeposiTHOCTh. HezaBucumMble https://m.edso0.ru/863f3b06
COOBITHS
[IpencraBienue cirydyaitHOro bubmotexa [JOK
30
AKCIIEPUMEHTA B BUJIE JIepEBA https://m.edsoo.ru/863f3cbe
31 IIpencraBnenue ciy4aiitHOro bubmuoreka IIOK
HKCIEPUMEHTA B BUJE J€peBa https://m.edsoo0.ru/863{3f20
1 [ToBTOpEHUE, 000OIICHHE. Bbu6moreka [JOK

[IpencraBieHue TaHHBIX.

https://m.edsoo.ru/863f4128




OnucarenpHas CTaTUCTHKA

33 [ToBTOpenue, o6odmenue. ['padbl 1 Bubmmorexa LIOK
https://m.eds0o.ru/863f4312
KonTtponsHas pabora mo remam
34 "Ciy4aiiHble COOBITHS. 1
BepositHocTb. I'padsr”
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




9 KJIACC

KoaunuecTBo yacoB

DJIeKTPOHHbBbIE HU(POBbIE

Ne n/m Tema ypoka KouTtpoabHbie IIpakTHyeckue fata oOpa3oBaTe/ibHbIE
Bcero H3YyYCHUA
padoThI padoThI pecypchl
1 [IpencraBienne gaHHBIX 1 0 Bubmmorexa [OK
https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaATUCTUKA 1 0 Bubmmorexa [OK
https://m.edsoo.ru/863f47ea
Ornepanuu Hag COOBITUAMEI 1
4 HezaBucumocTs coObITHIA 1
5 KomoOunaropHoe mpaBuiio | 0 bubmuorexa LIOK
YMHOXEHHS https://m.edsoo.ru/863f4el6
6 [TepectanoBku. @akTopual. | 0 bubmoteka [JOK
CoueTaHUs U YUCIO COUETAHUN https://m.edsoo.ru/863f4el6
bu6mmoreka [JOK
! Tpeyromerui Hackazs : 0 https://m.edsoo.ru/863f5014
ITpakTueckas padbota
8 "BrrunciieHre BEpOsSITHOCTEN C | | bubmotexa [JOK
MCIOJIb30BaHUEM KOMOUHATOPHBIX https://m.edsoo0.ru/863f5208
(YHKIIUH AJIEKTPOHHBIX TabIuUI"
I'eomerpuueckast BEpOSTHOCTD.
9 Crny4aiiHblil BEIOOP TOUKH U3 | 0 bubmotexa [JOK
(burypsl Ha JIOCKOCTH, U3 https://m.edsoo.ru/863f5884
OTpe3Ka, U3 AYTU OKPY>KHOCTH
['eomerpudeckasi BEpOSTHOCTb.
10 Cnyqaﬁlljimﬁ BBIOOp zquH u3 1 0 bubmorexa LIOK
https://m.edsoo.ru/863f5a50
(buUryphI Ha IOCKOCTH, U3




0Tpe3Ka, U3 AYT'H OKPY>KHOCTU

['eomerpuieckasi BEpOSTHOCTb.

1 Crny4aifHbIi BEIOOP TOYKHU U3 bubmotexa [JOK
¢burypsl Ha JIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 AYTU OKPY>KHOCTH
['eoMerpuueckasi BEpOSTHOCTD.
12 Crny4aiiHblil BBIOOP TOUKH U3 bubmuotexa [JOK
(GuUrypsl Ha NJIOCKOCTH, U3 https://m.edsoo.ru/863f5e10
OTpe3Ka, U3 AYTUd OKPYKHOCTH
HcnbiTanue. Ycnex u Heynaya.
13 Cepust ucnIbITaHUM 10 ne}[/)ioro bubmmorexa [OK
https://m.edsoo.ru/863{6162
ycrnexa
UcnbiTanue. Ycnex u Heynaya.
14 Cepust ucnbITaHUM 10 IEPBOTO bubmioreia OK
https://m.eds00.ru/863{6356
ycrexa
UcneiTanue. Ycnex u Heynaya.
15 Cepust uCOIBITAaHUH 10 TIEPBOTO
ycrexa
Ucnwitanust bepnyim.
16 BepositHocTH CIZ)6zITI/II71 B CEpUH Bubmioreta OK
. https://m.edsoo.ru/86364d2
ucnbeiTanniit bepaym
Wcnbitanus bepuyium.
17 BepositHocT CI())6ZITPII>'I B CEpUU bubmmorexa [OK
. https://m.edso00.ru/863{6680
ucneiTanuii bepnym
13 [TpakTuueckas padota bubmuorexa IIOK
"Ucnpitanus bepuymm" https://m.edsoo.ru/863f67de
19 CnyvaiiHas BETMYMHA U bu6mmoreka LIOK

pacrnpeneneHne BEpOSITHOCTEH

https://m.edsoo.ru/863f6b44




MartemaTnueckoe OKUIaHue 1

bu6mmoreka [JOK

20 JIUCTIEPCUS CITyYaHOW BETMYMHBI https://m.edsoo.ru/863f6da6
[Ipumeps MaTeMaTHYECKOTO
21 O)II:I/IJIaII{)I/ISI KaK TEOPETUIECKOT O bubmorera TIOK
https://m.edsoo.ru/863f6{86
CpeIHEero 3HAYCHUS BEITMYUHBI
22 [TonsaTre 0 3aK0HE OOIBIINX YHCET bubamorexa [IOK
https://m.edsoo.ru/863f72c4
73 N3mepenne BepoITHOCTEN C bubmotexa [JOK
IMOMOIIBIO YaCTOT https://m.edsoo.ru/863f7652
24 [TpumeHeHue 3aKkoHa O0IbIINX bubmuorexa LIOK
quCces https://m.edsoo.ru/863f7116
’s O0001IeHE, CHCTEMATH3AIIA bu6mnoreka [JOK
3HaHui. [IpeacraBieHne JaHHBIX https://m.edsoo.ru/863f783¢
O0600111EH1E, CHCTEMATU3ALIUS
26 3HaHnil. OnucareabHast
CTAaTHCTHKA
O0001IeHE, CHCTEMATH3AIIHS
27 3HaHI/II;. [IpencraBnenue ,[IIZ-IIHHBIX. bubmmorexa TIOK
https://m.edsoo.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0600111eH1 e, CHCTEMATU3ALIUS
28 3HaHHm171. BepositHOCTB cnyr]jaﬁHoro Bubmiorexa LIOK
https://m.edsoo.ru/863f7ade
COOBITHS
O000111EHHE, CHCTEMATH3AIIAS
29 3HaHUW. BeposTHOCTh clly4ailHOTO bubmotexa [JOK
COOBITHSA. DIEMEHTHI https://m.edsoo.ru/863f7c9¢
KOMOWHATOPUKH
30 O06o0mIeHne, cucTeMaTH3aIus bubmotexa [JOK

3HAHUI. DJIeMEHThI

https://m.edsoo.ru/863f7e54




KOMOWHATOPUKU

O00011eHE, CHCTEMATH3AIIH

31 3HAHUM. DIEMEHTHI | bubmotexa [JOK
komOuHatopuku. CiyyaiiHble https://m.edso0.ru/863f8408
BEJIMYHMHBI U PACIpeeTICHUS
HUE, CHCTEMaTH3aIUs
32 g{iiiH;%Cn?q:ﬁ;;e Beﬂglfl‘fI/IHH u 1 Bubmmorexa [OK
https://m.edsoo.ru/863f861a
pacmpeneneHus
33 Hrorosasi KOHTpOJIbHAS paboTa 1 Bubmmorexa [OK
https://m.edso00.ru/863{8b56
34 O0600111EH1E, CHCTEMATU3ALIUS !
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSIEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHHUSI OCHOBHOM
OBPA3OBATEJLHOM ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsieMble MpeAMeTHbIE Pe3yJbTATHI OCBOEHHS 0CHOBHOM
NpoBEPsIEMOT0 .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusl
pe3yJibTara
5 BeposTHOCTD 1 cTaTHCTHKA
Yurate uH(OpMAIKIO, IPEICTABICHHYIO B TaOIMIIAX, HA TUarpaMmax,
5.1 OpeACTaBIATh JaHHblE B BHJE TaONUI, CTPOUTh JAHATrPAMMBI
(cronbukoBbIe (cTOI0YaTHIE) U KPYTOBBIE) IO MACCUBAM 3HAYCHHM
- OnuceiBaTh M HMHTEPOPETUPOBATH pPEAJIbHbIE YHUCIOBBIE JaHHBIE,
IpeACTaBJICHHbIC B TAOIMIAX, HA AUarpaMMax, rpadukax
Hcnonb3oBath TS onucaHus JAHHBIX CTaTUCTUYECKUE
5.3 XapaKTEePUCTUKH: cpelHee apudMeTHIecKoe, MeIrana, HanoobIIee U
HavMMeEHblIee 3HaYeHUs1, pa3Max
HmMeth nipencraBieHe o ciiydyailHOM U3MEHYUBOCTH Ha MpUMeEpax 1eH,
54 ¢u3NYecKNX BENMYMH, AaHTPOINOMETPUYECKUX JaHHBIX, HMETh
IIPENCTABIEHUE O CTATUCTUYECKOW YCTOMYNBOCTH
8 KIIACC
Kon .
IIpoBepsieMble mpeAMeTHbIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NpoOBEPsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJbTara
5 BepostHOCTb U cTaTHCTHKA
W3Bnekate u mpeoOpa3oBeiBaTh HWH(OpPMALHIO, MPEICTaBICHHYIO B
5.1 B¢ Tabiui, AuarpamMM, TpaduKoB, MPEACTABISATH JaHHBIE B BHJE
TabauLl, [uarpamMmm, rpauKoB
OnuceiBaTh J@aHHBIE C TIOMOUIbIO CTATHUCTUYECKUX IOKa3aTeleu:
5.2 CpeIHMX 3HAYeHMM U Mep pacceuBaHus (pa3Max, AHUCIEpPCHS U
CTaHJapPTHOE OTKJIOHEHHUE)
53 HaxoauTe 4acTOThl YMCIOBBIX 3HAUYEHUW M YaCTOTHI COOBITHUH, B TOM

YUCIIE TT0 pe3yJibTaTaM U3MEpEeHU U HaOII0IeH ]




HaxoauTth BepoSTHOCTH CllydalHbIX COOBITHH B ONbITaX, 3Has

54 BEPOSITHOCTU 3JIEMEHTApHbIX COOBITUH, B TOM 4YHCJIE B OIbITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSMU
ss Ucnonp3zoBaTh  rpaduueckue  MOJENU:  JIEPEBO  CIIy4yalHOr O
' JKCIIEPUMEHTA, AMarpaMMbl DUJepa, 4ucioBas mpsmas
OnepupoBarh MOHATHSMHU: MHOYKECTBO, MOAMHOXKECTBO; BBINOJHATH
56 ormepalMy  HaJ  MHOXECTBaMHU: OObEAMHEHHE, MepecedeHue,
' JIOTIOJTHEHH €; IEPEUUCIIATh 3JIEMEHThl MHOXKECTB, IPUMEHSTh CBOMCTBA
MHOKECTB
Hcnonp30BaTh rpaduueckoe MHpeICcTaBIeHHMEe MHOXKECTB M  CBs3eil
5.7 MEXJy HAMHU JJI ONMCAHMS MPOLECCOB U SBJICHUM, B TOM YMCIIE IIPU
peLIeHnH 3a7a4 U3 IPYTUX yu4eOHbIX IPEAMETOB U KypCOB
9 KJIACC
Kon .
IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
NPoOBEPsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJbTrara
5 BeposTHOCTh U cTaTHCTHKA
W3Bnekath W mpeoOpa3oBbIBaTh HMH(OPMAINIO, MPEIACTABICHHYIO B
5.1 pa3IMYHBIX HMCTOYHUKAX B BUAE TabnMil, Juarpamm, TrpadHKoOB,
NPEACTABIATh JaHHbBIE B BUJI€ TAOJIHUI, TUarpamMm, rpagukos
5o PemaTh 3a7auu OpraHM30BaHHBIM I1€peOOPOM BAPHAHTOB, a TAKKE C
' UCII0JIb30BaHHEM KOMOMHATOPHBIX MPABUII U METO0B
Hcnonp3oBaTh  ONMUCATENBbHBIE XAapAaKTEPUCTUKH ISl  MAaCCHBOB
53 YHUCIOBBIX JIaHHBIX, B TOM UHCJIE CpEJHUE 3HAYECHUS M MEPHI
paccenuBaHUs
4 HaxoauTh 4acTOThl 3HAaU€HUHl M YACTOTBl COOBITHS, B TOM YHCIE
' HOJIb3YSICh pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHUIN 1 HaOM01eHU
Haxonuth BEpOSATHOCTH Ciay4ailHBIX COOBITHI B MU3YYEHHBIX OIBITAX, B
ss TOM 4YHCJIE B OIBITaX C PABHOBO3MOXXHBIMHM 3JIEMEHTApHBIMHU

COOBITUSIMU, B CEpHUSX HCHBITAHWN JO TMEpPBOrO yCIeXa, B CEpHsX

ucneltanuii bepnym




HNmets MNpeacTaBjJICHUC O CJ'Iy‘IﬁfIHOfI BCIIMYMHC U O pacCHpCACICHUH

5.6

BEPOSITHOCTEN

Nmets npeacraBieHre o 3aKOHE OONbIIMX YMCENl KaK O MPOsBIECHUU
5.7 3aKOHOMEPHOCTH B CIy4allHOM M3MEHYMBOCTH M O POJM 3aKOHA

OOJBIINX YUCEN B IPUPOJIE U 00IIEeCTBE




IMPOBEPAEMBIE 9JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BepostHoCTb U cTaTUCTHKA
[IpencraBineHre NaHHBIX B BUJE TA0JHII, IUarpaMM, rpadukoB. 3aroHEeHHe
TabIUI, YTEHUE M TMOCTPOCHHE AuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBbix). UYUreHue rpaduKOB peanbHBIX MpoleccoB. M3BieueHue
uHboOpMalMU W3 AMArpaMM M TaONHI], HCIOJIb30BAaHUE M HHTEpPIpeTalus
JAHHBIX
OmnucarenbHas CTATHUCTHKA: CpeAHEe apu(MeETHYecKoe, MEeAHaHa, pa3Max,
5.2 HauOoJbIllee U HauMEeHbIIee 3HaYeHUsT Habopa YUCIOBBIX NaHHBIX. [IpuMepsr
CIIy4yaliHOW U3MEHYHBOCTH
CrnyyaiiHplii SKCriepuMEHT (OMBIT) U CiIy4aiiHoe coObiTHEe. BeposTHOCTH U
53 yacTtoTa. Poiab MajoBEpOSITHBIX M TMPAKTUYECKH JOCTOBEPHBIX COOBITUN B
pupojie 1 B obiecTBe. MoHeTa U urpajbHasi KOCTb B TEOPUHU BEPOSTHOCTEN
I'pad, BepmmHa, pebpo. Crenens BepmmHb. Yucrno pédep m cymMapHas
54 crerenb BepunH. [IpencraBinenue o cBsizHocty rpada. Lenn u nuknsl. [Tytu
. B Trpadax. OOxonm rpada (ditmepoB myth). IlpeacraBienue 00
OpHeHTHpOBaHHOM Tpade. Pemienue 3agau ¢ momomiso rpagos
8 KJIACC
Kon IIpoBepsieMblii 3JieMeHT coepKaHUsI
5 BeposTHOCTb U cTaTHCTHKA
5.1 [IpencraBienue JaHHBIX B BUJE TaOaMlLl, AMarpaMm, rpaduxkos
- MHOXeCTBO, DJJIEMEHT MHOXECTBA, MOAMHOXecTBO. Omepanuu HaJ
' MHO>KECTBaMU: 00beJUHEHHE, [TIepeceueHme, JONOTHEHNE
53 CaolicTBa onepaluii HaJi MHOKECTBaAMU: MTEPEMECTUTEIBHOE, COYETATEIbHOE,
' pacnpenenuTenbHOe, BKIIOUEHHS
s4 Hcnonp3oBanue rpaduveckoro MpeNCTaBICHUS MHOXECTB JJIsl ONMUCAHUs

PCaJIbHBIX MPOLECCOB 1 HBJICHI/If/'I, IIpu pCUICHUU 3a4a4.




I/I3MepeHHe pacccuBaHrd OJaHHBIX. I[I/ICHepCI/IH U CTaHJApPTHOC OTKJIIOHCHHUC

> YHCI0BBIX HabopoB. /lnarpamma paccerBaHus
DneMeHTapHble COOBITHS chnydaiiHoro ombiTa. CrydaliHple COOBITHS.
56 BepostHoctu coOpiTuii. OnBITBI ¢ PaBHOBO3MOXKHBIMU  3JIEMEHTaPHBIMU
' coopiTusaMu. CryuaiiHelii  BbIOOp. CBSI3b  MEXAY MAaJOBEPOSTHBIMH U
MIPaKTUYECKU JOCTOBEPHBIMH COOBITHSIMHU B MPUPOJIE, OOIECTBE U HAyKe
HepeBo. CBolicTBa Ja€peBbEB: €AMHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE
5.7 BUCSYEH BEPIIMHBI, CBA3b MEXAY YHCIOM BepIIUH U uynciaoM pédep. [Ipasuio
yMHOXKeHHs. Pemenue 3aad ¢ momouisio rpagoB
[IpotuBomnonoxuble coObiTus. Juarpamma DOinepa. OObenuHeHue u
5.8 nepecedeHue coObiTui. HecoBmecTHbie coObiTus. Dopmyna CIOXKEHHS
BEPOSITHOCTEN
5.9 YcioBHas BepossTHOCTD. [IpaBuiio ymHoxkeHus. HezaBucumbie cOOBITHS
IIpencraBneHnne »SKcliepuMeHTa B BUIe JepeBa. Pemenwe 3amad  Ha
5.10 HaXO0XJICHUE BEPOSTHOCTEN C MOMOIIBIO JIEPEeBa CIyYallHOTO AKCIIEPHUMEHTA,
auarpamm Diiepa
9 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepKaHUsI
5 BeposTHOCTb U cTaTHCTHKA
[IpencraBieHre NaHHBIX B BUJE TAOJIUI, AMarpamMm, rpadMKoB, MHTEPIpETAUs
5.1 JaHHBIX. UTeHue W mocTpoeHue Tabiuil, Auarpamm, rpaukoB IO peajbHbIM
JTAHHBIM
5.2 [TepecTanoBkH U (hakTOpHAT
53 CoueTanus ¥ YUCI0 COYETAHUN
54 Tpeyronsuuk [lackans. Pemenue 3aga4 ¢ MCoab30BaHNEM KOMOMHATOPUKHU
5 s I'eomerpuyeckass BeposTHOCTh. Criy4aiiHelii BbIOOp TOYKM U3 (UTypHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYT'H OKPYKHOCTH
5.6 HcnsiTanue. Ycenex n Heynada. Cepust HCIIBITaHUM 10 IEPBOrO ycrexa
57 Cepust ucnwitTanunii bepnymm. BeposTHocTH cOOBITHI B CEpUM W CIBITAHUNA
' bepnynmm
5.8 CrnyuaiiHas BeIMYMHA U PaCIPeeIeHUE BEPOSITHOCTEN




Marematnueckoe oOxuaaHue U aucnepcus. I[lpuMepbl MaTeMaTH4eCKOro

> OKHMJIAHUS KaK TEOPETUYECKOr O CPEAHEro 3HAUYCHHUSI BETUYNHBI

51 MareMaTuyeckoe OXHUJIAHUE W JUCIEpPCUs] CIy4alhHOW BEIUYMHBI «YHUCIO
10 YCIIEXOB B CEpUU UCHBITAHUI bepHymm»

511 [Tonstue o 3akoHe OonpmMX umcel. V3mMepeHue BEpOsSTHOCTEH C MOMOIIBIO

gyacToT. Poib ¥ 3HaUYCHKE 3aKOHA OOJIBIIIMX YU CEII B IIPUPOJIC U OOIIECTBE




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHMS OCHOBHOI OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBEPsIEMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHMA K NPeIMETHBIM Pe3yJ1bTaTaM 0CBOCHHS
OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMbl 0CHOBHOT'0 0011Ier0
oOpazoBanusi Ha ocHOBe ®I'OC

YMeHue onepupoBaTh MOHATHSIMH: MHOXKECTBO, MOAMHOXKECTBO, ONEpaIuu
HaJl MHOXKECTBAMH; YMEHHUE OIEePUPOBATh MOHATHSMHU: Tpad, CBA3HBIN Tpad,
JIEpeBO, MUK, MPUMEHITh WX MPH PEIICHUH 3aJlay; YMEHUE HCIIOJb30BaTh
rpaduyeckoe TMpeNCTaBICHHE MHOXECTB JJisi ONHUCAHUA  PpeasbHbIX
MIPOIIECCOB U SBJICHU, TPU PEIICHUH 3a]]a4 U3 JPYTUX Y4eOHBIX TPEIMETOB

VYmenne OepupoBaTh MOHATUAMU: ONPEACICHUEC, aKChoMa, TCOpEMaA,
J0Ka3aTCJIbCTBO, YMCHUEC paciio3HaBaThb N CTHHHBIC u JIOKHBIC
BbBICKAa3bIBaHUSA, INPUBOJUTL IIPUMEPbI KW  KOHTPIIPUMCPLI, CTPOUTH
BBICKAa3bIBaHUA 1 OTPULIAHHA BBICKA3bIBaHUM

YMeHue onepupoBaTh IMOHATUSMHU: HATypaJIbHOE 4YHCIO, IPOCTOE U
COCTaBHOE 4YMCJIO, JEIUMOCTh HATypaJbHBIX YHCEJI, IPU3HAKU JEIMMOCTH,
LEJI0€ YUCIIO, MOAYJIb YUCIA, OOBIKHOBEHHAs JpOOb U AECATHYHAs JpoOb,
CTaHJAPTHBIM BUJ YMCIIA, PAMOHAIBHOE YHMCIIO, UPPALMOHAIBLHOE YHCIIO,
apudMeTHuecknil KBaJpaTHbIM KOPEHb, YMEHHE BBIIOJHATH JIEHCTBUS C
YUCIIAMH, CPABHUBATh W YNOPSAAOYMBATH YUCIA, MPEACTABIATh YMCIA HA
KOOPJAMHATHON MpPSIMOM, OKPYIVIATh YMCIA; YMEHHE JeJaTh NPUKHUIKY U
OLIEHKY pe3yJbTaTa BhIUUCICHUI

YMeHHue onepupoBaTh IOHATUSAMH: CTENEHb C IEJbIM I10Ka3aTeleM,
apu(MeTHIeCKUii KBaJJpaTHBI KOPEHb, MHOTOUJICH, anredpandeckas 1po0b,
TOXAECTBO; 3HAKOMCTBO C KOpPHEM HAaTypajJbHOM CTeNeHu Ooublie
€IMHUILIbI, YMEHHE BBIMOJHATH pacd€Thl Mo (opmyrnam, mpeodpa3oBaHuUs
LENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUNW U BBIPAXKEHHH C KOPHIMH,
pa3nokeHre MHOTro4JeHa Ha MHOJKUTENH, B TOM YHUCJIE C MUCIOJIb30BaHUEM
(dbopMyI pa3HOCTH KBAJpaTOB M KBAApPaTa CYMMBI U Pa3HOCTU

YMeHue onepupoBaTh INOHATUSAMHU: YHMCIOBOE PaBEHCTBO, YPaBHEHHE C
OJIHOM IEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHE pelaTh JIMHEHHblE M  KBaJpaTHbIE ypaBHEHUS, JpOOHO-
palMOHAJIbHBIE YPABHEHUS C OJIHOW MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUH, JIMHENWHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJIpaTHbIE U APOOHO-
palMOHAIBHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOW, B TOM YHCIIE IpHU
pelIeHnH 3a7a4 HU3 APYIMX MPEAMETOB U INMPaKTHUECKHX 3a7ad; YMEHUeE
HCIOJIB30BaTh KOOPAMHATHYIO MPSMYI0 M KOOPAMHATHYIO IJIOCKOCTh JJIS
M300pakeHUs pelIeHU ypaBHEHHH, HEPaBEHCTB U CUCTEM

YMeHue OonepupoBaTh IMOHATUAMHU: QYHKIHS, Tpapuk (QyHKIHH, HYJIU
(GYHKIMM, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,




yObIBaHUs, HamOoiblIee M HaUMEHblIee 3HAYeHUs (YHKIUHM; YMEHHe
ONEpUPOBATh MOHATUSAMH: MpsMas IIPONOPIHOHAIBHOCTh, JIMHEHHAs
¢byHKUMs, KBaJpaTU4yHas (QYHKIMsS, oOpaTHas MPONOPLUUOHAIBHOCTD,
napabosa, runep0Ooa; yMeHue CTpouTh rpaduku (yHKUIMH, UCIIOJIb30BaTh
rpa@uKy IS OMpENeNieHuss CBOWMCTB MPOIIECCOB W 3aBUCHUMOCTEH, IS
pemieHns 3ama4 W3 JAPYruX Yy4eOHBIX MPEIMETOB W peajbHOH >KHU3HH;
YMEHHUE BBIpaxaTh (OpMyJIaMy 3aBUCUMOCTH MEXK]Ty BETHMYNHAMH

YMeHue onepupoBaTh MOHATUSAMH: TOCIEAOBATEIILHOCTD, apH(pMeTHIEeCKas
U TeOMETpUYeCKas IPOrpecCHM; YyMEHHE HCIOJIb30BaTh  CBOWMCTBA
nocieoBaTeNbHOCTeH, GOPMYIIBI CyMMBI W OOIIEr0 YjieHa MpPU PEIICHUU
3aj1a4, B TOM 4YMCJI€ 3a/Jad U3 APYTHX Yy4eOHBIX NPEIMETOB U peajbHOU
KU3HU

YMeHue pemarts 3aJauy pa3HbIX TUIIOB (B TOM YHCJIE HA MPOLEHTHI, OO U
4acTH, JBUXKEHUE, paboTy, LIeHy TOBApOB U CTOMMOCTb IOKYIOK U YCIYT,
HQJIOTM, 3aJayd K3 00JacTH yNpaBJe€HUS JMYHBIMH U CEMEHHBIMHU
(¢uHaHCAaMM); YMEHHE COCTaBJISATh BBIPAXKEHMSI, YPABHEHUsI, HEPABEHCTBA U
CHCTEMBI II0 YCIOBHIO 3aladd, HCCIEN0BAaTh IIOMyYCHHOE PEIICHHE U
OLIEHMBATh IPABIONOA00HOCTh NOJYUYEHHBIX PE3YIbTATOB

YMeHue onepupoBaTh NOHATHAMH: (QHUrypa, TOUKA, OTPE3OK, IMpsAMas, JIyd,
JOMaHas, YroJl, MHOTOYTOJIbHHK, TPEYroJbHUK, PaBHOOCIPEHHBIH H
PaBHOCTOPOHHUI TPEYTOJIbHUKH, IPIMOYTOJIbHBIA TPEYroJdbHUK, MEIHaHa,
OuccekTpuca u BBICOTA TpEyroJibHHKa, 4eThIPEXYTOJIBHUK,
napajiesorpaMm, poM0, MpIMOYTOJIbHUK, KBaPaT, TpaIleLHsl; OKPYKHOCTb,
KpYT, KacaTelbHasi; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (UTypaMH; YMEHHE
pemath 3aga4d, B TOM YHCIE U3 MOBCEIHEBHOH >KM3HU, Ha HAXOXKICHHE
rEeOMETPUYECKUX BEIWYMH C MPUMEHEHHUEM H3YYCHHBIX CBOMCTB (UTYyp U
¢baxToB

10

VYMeHue onepupoBaTh MOHATUSMM: paBEHCTBO (uUryp, paBEHCTBO
TPEYroJIbHUKOB; MapajIeIbHOCTh M HEpHEeHAUKYISPHOCTh MPSIMbIX, Yo
MEXy IPSIMbIMH, EPIEHINKYJISP, HAKJIOHHAS, IPOEKIUs, mogodue ¢puryp,
O0J00HBIE TPEYTOJIbHUKH, CUMMETPUS OTHOCHTEIbHO TOYKH M IPSIMOI;
YMEHHME paclio3HaBaTh pPAaBEHCTBO, CHUMMETpUI0O U T1opobue uryp,
NapajuIeIbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B OKPYXKaIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATHUSIMH: JJIMHA, PACCTOSHHUE, Yroy (BeIWYWHA
yrjla, CAHYC M KOCHHYC yTJia TPeyrojbHUKa), TUIOIAb; YMEHHE OIlCHUBAThH
pa3Mephl MPEMETOB U 00BbEKTOB B OKPYIKAIOIIEM MUPE; YMEHUE TPUMEHSTh
($hopMyJIBI TIEpUMETpa M IJIONIAJM MHOTOYTOJIbHUKOB, JIUIMHBI OKPY>KHOCTH H
IO Kpyra, o0beMa MPSIMOYTOJIBHOTO Tapajlielenurena; yMEeHUe
MIPUMEHSTH MPU3HAKU PABEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YTJIOB
TpeyrojabHHKa, Teopemy lludaropa, TpUroHOMETpHUECKHE COOTHOIICHHS
JUISL BBIMMCIIEHUS JUIMH, PACCTOSHUM, TIITIOIIAaJei

12

YMmenue  u3o0pakaTh  IJOCKMe  (QUIyphl M MX  KOMOMHAIuW,
MPOCTPAHCTBEHHBIE (UTYpBl OT pPYKH, C TIOMOLIbI0  YEpPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB I10 TCKCTOBOMY HJIM CUMBOJIbHOMY
OIMMCaHUIO

13

YMeHue onepupoBaTh MOHATUSAMM: MPSIMOYIOJIbHAs CUCTEMa KOOPAUHAT;
KOOpJIMHATHI TOYKU, BEKTOpP, CyMMa BEKTOPOB, IIPOM3BEIECHUE BEKTOpa Ha
YUCIO0, CKAISIPHOE NIPOMU3BEIECHUE BEKTOPOB; YMEHHME HCIOJIb30BATH
BEKTOPBI U KOOPJIMHATHI JUIsl IPEACTABICHHS JAaHHBIX U pEIlIEHUs 3ajad, B
TOM YHCIIE U3 JPYTUX YUYEOHBIX MPEIMETOB U PEAJIbHON KU3HU
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YMeHue onepupoBaTh MOHATHUSIMU: CTOJOMKOBBIE M KPYTrOBBIC JHATrPaMMBI,
TabIUIBl, cpegHee apudMeTnueckoe, Menana, HanOoJbIlee U HauMeHblee
3HaYeHHs,  pa3Max  YHUCIOBOro  Habopa;  yMeHHE  H3BJIEKaTh,
WHTEPIPETUPOBATh U MPeoOpa30BbIBATh HMHPOPMAIIHIO, TTPEICTABICHHYIO B
TabIuIax ¥ Ha JuarpamMmax, OTpa)kalollyl0 CBOWCTBA M XapaKTEPHUCTUKH
pearbHBIX MPOILIECCOB M SBJICHWH; YMEHHE paclo3HaBaThb H3MEHUYHUBBIC
BEJIMYUHBI B OKPYKAIOILIEM MUPE

15

YMeHue onepupoBaTh TMOHATUSIMH: CIyYaWHBIH OMNBIT  (CIy4aWHBIN
OKCIEPUMEHT),  JJIEMEHTApHOE  COObITHE  (DJIEMEHTApHBIM  HCXO)
CIly4allHOTO OIBITA, CIy4dailHoe COOBITHE, BEPOATHOCTb COOBITHS; YMEHHUE
HAaXOAUTh  BEPOSTHOCTH  CIYYalHBIX  COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE PelIaTh 3a/1auu
METOJIOM OPraHM30BAaHHOTO Iepedopa M C MCHOJb30BAaHHWEM IpaBUIIa
YMHOXEHHUS, YMEHHUE OLEHUBATh BEPOSTHOCTH peaJbHbIX COOBITUH U
SBJICHUM, TIOHUMAaTh POJIb MPAKTUYECKU JOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITUH B OKpYXAalOIIEeM MHpPE M B JKU3HH; 3HAKOMCTBO C IOHSITHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENT M €ro
POJIbIO B MAaCCOBBIX SIBJICHUAX
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YMeHue BHIOMPATh MOAXOAAIINN U3yUEHHBIH METOA AJs pelleHus 3aaauH,
MPUBOJUTH MPUMEPHl MAaTEMATUYECKMX 3aKOHOMEPHOCTEH B MpPUpOLE U
KM3HHU, DPACIO3HABaThb IIPOSABJIEHUE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE,
OIMCBHIBaTh OTIEIbHBIE BBIJAIOIIMECS PE3YJIBTAThl, IOJYYEHHBIE B XOIE
pa3BUTHS MATEMATUKH KAaK HAyKHW, PUBOJUTH IIPUMEPHI MATEMaTHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMHUPHON UCTOPUH




INEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, TIPOBEPAEMBbIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Uucna v BEIYMCIEHUSA

1.1 Harypansnblie u nenbie uncna. [Ipu3Haky 1eIMMOCTH LENbIX YHCEN

12 OOBIKHOBEHHBIC U JECATUYHBIE NPOOU, MPOIEHTHI, OCCKOHEUHBIE TEPUOJIUUECKUE
' apobu

1.3 PanmonanbHble uncna. ApupMeTniyeckue onepaluu ¢ palioHaJbHbIMU YK CIIaMU

1.4 JelicTBuTenbHBIC yncaa. ApudMeTHIecKue onepanuu ¢ JeHCTBUTETLHBIMI YHCIaMU

15 [TpubnuxEHHbBIE BRIYMCICHUS, IPAaBUIIa OKPYTIICHUS, TPUKUIKA U OIlEHKA pe3yjbTaTa
’ BBIYHMCIIEHHI
2 AnredpanvecKue BEIPaKCHUS

2.1 bykBeHHbIe BbIpa)keHUS (BBIPAKEHUS C IEPEMEHHBIMU)

’ Crenenb ¢ uenbiM nokasaresneM. CTeneHb ¢ pallMoHaIbHBIM NoKa3areneM. CBolicTBa
’ CTeneHu

2.3 MHorouJieHbl

2.4 AunreOpandeckas 1po0b

)5 ApudmeTrueckuil KopeHb HaTypasbHOH cTeneHu. [leficTBus ¢ apupMeTHUeCKUMU
' KOPHSIMU HATypaJIbHON CTENEHU
3 VYpaBHEHUS U HEpaBEHCTBA

3.1 [ensie u 1poOHO-panoHaNbHBIC ypaBHEHUSI. CHCTEMBI U COBOKYITHOCTH YPaBHEHUM

19 Ilensie w npoOHO-pamuoHaIbHBIE HepaBeHcTBa. CHCTEMBI W COBOKYITHOCTH
’ HEPABEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4
4 YucioBble NOCIEN0BATENBHOCTH

4.1 ITocnnemoBaTellbHOCTH, CIIOCOOBI 3aIaHUS TOCIEA0BATEILHOCTEH

4.2 Apudmetnueckas 1 reomerpudeckas nporpeccun. @opmyiia CloKHBIX TPOLIEHTOB
5 OyHKUMU

OyHKIMsA, cmocoObl 3aaanus GyHkuu. I'paduk GyHkiuu. O6macte onpeneacHus 1

51 MHOeCTBO 3HaueHud pynkuuu. Hymu dynxmun. [IpomMexyTKu 3HaKOMOCTOSHCTBA.

o [TpoMeXyTKM MOHOTOHHOCTH (QYHKIUH. MaKCUMyMbl M MHHHUMYMBI (YHKIIHH.
HauGonbuiee 1 HanMeHblIee 3HaUeHNE GYHKIIMH HA TTPOMEX YTKE

6 KoopauHate! Ha psIMOM U IIJIOCKOCTH

6.1 KoopaunatHas npsimast

6.2 JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl u UX CBOWCTBA

7.2 TpeyronbHuk




7.3 MHOroyroiasHUKA
7.4 OKpy>KHOCTB U KpyT
7.5 N3mepenre reoMeTpuuecKknuxX BeJIMYUH
7.6 BekTops! Ha miockocTu
8 BepostHoCTb U cTaTUCTHKA
8.1 OnucarenbHas CTATUCTHKA
8.2 BeposTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOJUYECKOE OBECITEYEHUE OBPA30BATEJILHOTO
MPOLIECCA
OBSI3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JI/IS1 YYUEHUKA

YueOnuk MatemaTtuka. BepostHocTh U cTaTuCTHKA, 7-9 Ki1acchl, 0a30BbI YPOBEHB, 4acTh | u

2, aptop M.P.Beicoukuit u 1.B.fmenko, Mocksa «IIpocsemenue» 2023 rog

METOJIUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
MeTtonuueckoe nocodue. Marematuka. BeposatHocTh U cTaTucTHKA, 7-9 Kilacchl, 0a30BbIN

ypoBeHb, aBTop U.B.fmenko, Mockpa «IIpocsemenue» 2023 roa

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

P3LW,M3LU, Yun.py, Pewy BIMP, Pewy O3
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