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IMNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 111poBOM MHUpPE BEPOSITHOCTh M CTATUCTHKA MPUOOpETAIOT BCE
OOJBIIYI0 3HAYMMOCTh, KaK C TOYKU 3PEHUS] MPAKTHUECKUX MPUIOKEHHUH, Tak U UX
poau B 00pa3oBaHMHM, HEOOXOIMMOM KaXJOMYy ueloBeKy. Bospacraer uucio
npodeccuil, mpu OBIAJCHUH KOTOPBIMHU TpeOyeTcsi xopoinas 6a30Bas MOATOTOBKA B
o0JacTh BEpOATHOCTH W CTATUCTHKH, TaKas MOATOTOBKA Ba)KHA ISl MPOJOJIKCHHS
o0pa30BaHMs U Il YCHEIIHOM MpoQecCHOHANbHON Kaphephbl.

Kaxaplii yenoBek MOCTOSIHHO NMPUHUMAET PEUICHUs] Ha OCHOBE HMMEIOIIUXCS Y
HEro JaHHbBIX. A JUIs1 0OO0OCHOBAHHOT'O IPUHATHUS PEIICHUS B YCIOBMSIX HEJOCTATKA UIIH
n30bITKa MHGOpPMALMK HEOOXOAMMO B TOM YHCJIE XOpolo CchHOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTHUUECKOE MBIIIUICHHUE.

HMeHHO 103TOMY OCTpPO BCTasla HEOOXOIMMOCTh C(POPMHUPOBATH Y 00YUAIOIIHUXCS
(YHKIIMOHAJIBHYIO I'PaMOTHOCTh, BKJIIOYAIOIIYI0 B €e0sl B KauecTBE HEOTHEMJIEMOM
COCTaBJISIOLIEH YMEHNE BOCIPUHUMATh U KPUTHUYECKH aHAIM3UPOBATh MH(OpMALHIO,
NIPEJICTABICHHYIO B Pa3IMYHBIX (hOpMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHX
peasbHBIX MPOIECCOB M 3aBUCHMOCTEH, MPOM3BOAMTH MPOCTEHINNE BEPOSATHOCTHHIC
pacyETHI.

3HaKOMCTBO B y4e€OHOM Kypc€ C OCHOBHBIMU NpUHIMIAMHU cOOpa, aHaIW3a U
NPEICTaBICHUS TAaHHBIX W3 Pa3NIU4YHBIX cdep KU3HU OOIIecTBa W TOCYIapCcTBa
npuoOuiaer oO0ydallmMxcs K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKM OpraHuM3aluud Iepebopa M moacuéra ducia
BapUAHTOB, B TOM 4YHCJI€ B IPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMHU TEOPHHU
rpa¢oB co3qaéT MaTeMaTHMUECKUd (QyHIAMEHT g (GOPMUPOBAHUS KOMIETEHLUH B
obnactu wHpOpMaTUKU U HHUPPOBBIX TexHONOTWH. [IpM H3yuyeHUM CTATUCTHKU H
BEPOATHOCTH O0OTAIIAOTCS MPEACTABICHUSI O0YYAIONINXCA O COBPEMEHHOW KapTHHE
MHUpPA U METOJaX €ro MccieA0BaHus, GOPMUPYETCS OHUMAHUE POJIM CTATUCTUKU KaK
UCTOYHMKA COLMAJIBHO 3HAYMMOM HMHGPOpMalMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOI'O MBILIUICHHUS.

B cooTBeTcTBUU C JaHHBIMU LEISIMH B CTPYKType MPOTpaMMbl yU4eOHOTO Kypca
«BeposiTHOCT W CTaTUCTHKa» OCHOBHOTO 0OIIEro 0oOpa3oBaHMs  BBIJCIICHBI
CIIEyIOIINE COJEepKaTeNbHO-MeToAuueckue JuHUU: «lIpeicTraBieHne NaHHBIX WU
omnucarenbHas  CTaTUCTUKa», «BeposaTHocTh», «OneMeHThl KOMOWHATOPUKWY,
«BBenenue B Teoputo rpadoBy.

Conepxxanne nuuuu «llpencraBneHne NaHHBIX W OMUCATENIbHAs CTATHCTUKA»
CIIy’KHT OCHOBOM AJ11 (POPMUPOBAHHUSI HABBIKOB PaOOTHI ¢ HHPOPMAIIMEH: OT UTEHUS U
UHTepIpeTanud WH(POpMalluu, MPEACTaBIEHHOW B TabiuIax, Ha JAMarpaMMax H
rpa¢ukax, a0 cOopa, MPEACTAaBICHUS M aHalu3a JaHHBIX C MCIOJIb30BAaHUEM
CTaTHCTUYECKUX XapaKTePUCTHK CPEAHMX M paccenBaHusa. Pabortas ¢ JaHHBIMY,
oOydaromuecsi ydarcs CUMTHIBaTh W HMHTEPIPETUPOBATH JIaHHBIC, BBIIBUTaTh,



apryMEHTHPOBaTh W KPUTUKOBATh MPOCTEUIINE THUIIOTE3bl, Pa3MBIIUISATh HaJ
dakTopamu, BBI3BIBAIOUIMMU HM3MEHUMBOCTh, M OLEHUBATh WX BIUSHUE Ha
paccMaTpuBaEMbI€ BEIMUUHBI U TIPOIIECCHI.

NHTYynTHBHOE NPEACTABICHUE O CIy4alHOM HW3MEHYMBOCTH, WCCICIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUWKW CTAHOBUTCS MOTHMBHUPYIOLIEH OCHOBOW I U3YUYCHUS
TEOPUU BEPOSITHOCTEH. bonbIioe 3HAUEHWE HMMEIOT MPAKTUYECKUE 3aJaHusd, B
YaCTHOCTH OMBITHI C KJIIACCUYECKUMH BEPOSTHOCTHBIMU MOJICIISIMU.

[loHaTHE BEpPOSTHOCTH BBOAUTCA KakK Mepa MpaBIoNofoOusi CIydailHOTO
coObiTud. [Ipu n3ydennu yue6HOro Kypca oOydaromnuecs: 3HaKOMATCA € MPOCTEUIITIMHU
METOJIAMU  BBIYHCIICHUS  BEPOSITHOCTEM B CIyYaWHBIX  OKCIHEPUMEHTax C
PaBHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMM ~ MCXOJIaMH, BEPOSITHOCTHBIMU  3aKOHaMH,
MO3BOJIAIOIIMMHU CTaBUTh U pelliaTh 0oJiee CloKHBIC 3aa4uu. B yueOHbIN Kypc BXOIAT
HadaJlbHbIE  NPEACTABJICHUS O CIy4YalHBIX BEJIMYMHAX W WX  YHUCIOBBIX
XapaKTepUCTHUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaroOlIUXCs C
MHOXECTBAMU M OCHOBHBIMHU OIIEpALMSIMUA HaJ MHOYKECTBAMH, pPacCMaTPUBAIOTCS
MpUMEPBl TPUMEHEHHS Ui pPEIIEHUs] 3a7ady, a TaKKe HCMOJIb30BaHUS B APYTUX
MaTEMaTUIECKUX Kypcax U yUeOHBIX MPeaMETax.

B 7-9 xmaccax wu3ydaercs y4deOHbIN Kypc «BeposTHOCTb W CTaTUCTHKa», B
KOTOPBIM BXOIAT pasneibl: «lIpeacTaBneHne NaHHBIX U OMUCATEIbHAs CTATUCTUKA,
«BepoaTtHocThY», «DIeMEHThl KOMOMHATOPUKIY, «BBeeHue B Teoputo rpadosy.

Ha wuzydenue ydeOHOro kypca «BeposiTHOCTh U CTaTHUCTHKa» OTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 yac B Heento), B 8 knacce — 34 yaca (1 gyac B Heneno), B
9 knacce — 34 yaca (1 yac B HeemIO).



COJEPKXAHUE OBYUYEHUA

7 KUIIACC

[IpencraBnenne AaHHBIX B BHUJAE TaONuWIl, auarpamm, rpauKoB. 3aroTHEHHUE
Ta0JIUIl, YTCHUE U TTOCTPOCHHUE AUArpaMM (CTOJOMKOBBIX (CTONOUYATHIX) U KPYTOBBIX).
Urenue rpadukoB pealbHBIX MPOIECCOB. M3BIedueHHe MHPOpMANUKA U3 JUArpaMM U
TaOJIHII, UCTIONH30BAHNE U MHTEPIPETAIINS TAHHBIX.

OnucatenpHasi CTAaTUCTUKA: cpeaHee apudMeTHYecKoe, MeauaHa, pa3Mmax,
HaumOoOJbIlIeE W HaWMEHbIIEe 3HaueHUss Ha0opa YHMCIOBBIX JaHHBIX. [IpuMepbl
CIIy4allHOW U3MEHYUBOCTH.

Cny4ailHblil SKCHEpUMEHT (OMbIT) U CiiydailHoe coObiTue. BeposTHOCTh H
gacToTa. Pojib MaTOBEPOSITHBIX 1 MPAKTHYECKH JOCTOBEPHBIX COOBITHIA B MPUPOJIC U B
obmiectBe. MoHeTa U urpajibHasi KOCTb B TEOPUH BEPOSITHOCTEIA.

['pad, Bepmnna, pedpo. CteneHs BepiuHbl. Ynciao pédep 1 cyMMapHasi CTETIeHb
BepivH. [Ipencrasnenne o ca3Hoctu rpada. Llenu u nukisl. [lytu B rpadax. O6xox
rpada (diepoB nyTh). [IpeacraBienue 06 opueHTUpoBaHHOM rpade. Pemenue 3agau
C TIOMOIIBI0 TPadoB.

8 KIIACC

[IpencraBienuie NaHHBIX B BUE TaOIMI], 1UarpamMmm, rpad)uKoB.

MHOXEeCTBO,  DJIEMEHT  MHOXECTBA, NOAMHOXKeCTBO. Omnepauum  Haj
MHOXECTBaMU: OOBbEIMHEHUE, MepeceueHue, nonoiHeHne. CBOWCTBa ornepauuil Hal
MHOECTBAMU: IIEPEMECTUTENIBHOE, COYETATEIbHOE, PACIPEAEIUTEIBHOE, BKIOYEHHUS.
Hcnonb3oBanue rpauyeckoro MpeAcTaBICHUS MHOXKECTB JUIsl OMHCAHUS PEabHBIX
IIPOLIECCOB U SIBJICHUH, IIPU PELLICHUU 3a/a4.

N3mepenne paccenBaHusl AaHHBIX. Jlucmepcuss M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA00OPOB. /lnarpamMma paccenBaHus.

DOneMeHTapHble  COOBITHS  ciay4yailHOro  ombiTa.  CiyyailiHble  COOBITHS.
BepositHocTn coObiTuii. ONBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.
Cnyyaitubiii BbIOOp. CBSI3b MEXY MaJOBEPOSATHBIMU U MPAKTUYECKHU JTOCTOBEPHBIMU
COOBITUSIMU B MPUPOJIE, OOLIECTBE U HAYKE.

JepeBo. CBOMCTBa 1€pEBbEB: €AMHCTBEHHOCTh IyTH, CYIECTBOBAHHE BUCSYEHN
BEPIINHBI, CBS3b MEXKIY YHCIOM BEpIIMH U uyuciaoMm peodep. [lpaBuiio yMHOKEHUS.
Pemenue 3aau ¢ noMouisio rpados.

[IpoTuBomnonoxkusle  coObiTusA. Juarpamma  Oinepa. OObeauHEHUE U
nepeceduenne coopiTuii. HecoBmecTHbie coObITHsI. DOpMysia CIIOKEHUST BEPOSITHOCTEH.
VYcnoBHass  BeposiTHOCTh.  [IpaBuno  ymHOxkeHusi.  HeszaBucumbie — cOOBITHSA.
[IpencraBieHne sKCHEpUMEHTa B BHAE JAepeBa. PemieHue 3agad Ha HAXOXKICHUE
BEPOSATHOCTEN C MMOMOLIBIO JIEPEBA CIIyYalHOIr0 3KCIIEPUMEHTA, THarpaMm Jujepa.



9 KIIACC

[IpencraBienne AaHHBIX B BUAE TAOJHUILI, TUarpamm, rpad@uKoB, HHTEPHpPETALUS
JNaHHbIX. UTeHHe U MoCcTpoeHre Tadaull, AUarpamMmm, rpa@ukoB Mo peaabHbIM JaHHBIM.

[lepecranoBku u Qakrtopuan. CodeTaHuss U YUCIO coyeTaHUl. TpeyroiabHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIb30BAHUEM KOMOMHATOPUKHU.

['eomerpuueckass BeposTHOCTh. CiydailHbIA BBIOOp TOYKM U3 (UTYypbl Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

HcnbiTanne. Yenex m Heyaaua. Cepus UCHbITaHUKA 10 nepBoro ycmexa. Cepus
ucnbiTanuil bepuymnu. BepostHocTr coObITHii B cepun ucnibiTanuit bepHysu.

CnyvailHas BeJIMYMHA W paclpelesieHne BeposiTHOCTed. MaremaTuueckoe
OXuJaHue u aucnepcus. [Ipumepsl MaTEMaTUYECKOTO OKUAAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHMS BEJIMYMHBI. MaTeMaTuyecKkoe 0KUJAAHUE U JUCIIEPCUS CIyYaluHOU
BEJIMYMHBI «YHCIIO YCIEXOB B CEPUU UCTIBITAHUN bepHymmy.

[TonsaTne o 3akoHe OOJNBIIMX YHCEN. M3MepeHne BEpOSTHOCTEH C ITOMOIIBIO
yacToT. Posb 1 3HaUeHHEe 3aKOHA OOJBIITNX YUCEN B MPUPOJIEC U OOIIECTBE.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJabTaThl OCBOCHHMS  MpPOrpaMMbl  y4yeOHOro  Kypca
«BepoATHOCTb U CTAaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOEe BOCTIMTAHUE:

IPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH,
LHEHHOCTHBIM OTHOILIEHUEM K JTIOCTHXKEHHSIM POCCUHUCKUX MAaT€MaTUKOB M POCCHUICKOMN
MaTEMaTUYECKOM WIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHKEHUH B APYrMX HayKax U
NPUKIATHBIX chepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOS3aHHOCTEH TIpa)<IaHWHA U pealu3alu €ero
paB, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (YHKUHOHUPOBAHUS Pa3TUUYHBIX
CTPYKTYp, SBJICHHH, NpPOLEAYp TpaXIaHCKOro ooumecTtBa (Hampumep, BBIOOPSI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHIO OTHYECKUX TIPOOJIEM, CBSI3aHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JIOCTUKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAJIBHO-
ATUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOIO;

3) TpyA0BOE BOCIMTAHHE:

YCTAaHOBKOM HA AaKTHMBHOE YYacTU€ B pEUICHUM NPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM  HAIPaBIEHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTeMaTH4ECKOIro
oOpa3oBaHMsI Ha NPOTSHKEHUMM BCEH JKM3HU U1 YCHEIIHOM MpodeccHoHaTIbHOM
NESATENbHOCTH W Pa3BUTUEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM HHAMBUAYAJIbHON TPAEGKTOPUM OOpa30BaHUS U KU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MIOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHME:

CIHOCOOHOCTBIO K  SMOLIMOHAIBHOMY M 3CTETHMUECKOMY  BOCIPHSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEHICHUM, pacCyXICHUH, YMEHHUIO BUIETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpHEHTAallMed B  JIEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEICTaBICHUA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs 4YEJIOBEKa, MPUPOABI U
oOliecTsa, MNOHMMAHMEM MAaTE€MAaTHUYECKOW HayKu Kak cdepbl 4eloBEeYeCKOH
NEeATENbHOCTH, 3TAllOB €€ pa3BUTHS W 3HAYMMOCTH JUISl Pa3BUTUS LIMBUIM3ALUU,
OBJIAJICHUEM $I3BIKOM MAaTEMAaTHKH W MaTeMaTUYeCKOM KyJIbTypOH Kak CpeICTBOM
NO3HaHWs MHUpPA, OBJAJECHUEM MPOCTEHIIMMHM HAaBBIKAMHM  HCCIEI0BATEIBCKOM
NesITeNbHOCTH;



6) ¢usnyeckoe Bocnutanue, GopMHpoOBaHHME KYJbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO 0JIArONOJIY YU :

FOTOBHOCTBHIO MPUMEHATh MAaTEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0POBBS, BEACHUS 3J0pPOBOr0 00pa3a >KU3HU (3J0pOBOE MUTAHUE, COATaHCUPOBAHHBIN
pEXUM 3aHITHU u OT/IbIXa, peryispHas bu3ndeckas AKTUBHOCTB ),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIIeKCUM, TIPU3HAHUEM CBOETO MpaBa Ha OMIHUOKY U
TAKOTI'0 JK€ MpaBa IPyroro 4eJ0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpPUEHTAIIME HA MPUMEHCHHE MATEMATHYECKUX 3HAHWUW I PEIICHUs 33/1a4 B
00J1aCTH COXPAaHHOCTH OKPYXKAIOIIEH Cpebl, IJIAaHUPOBAHMS TTOCTYIKOB M OLICHKHA HX
BO3MOXKHBIX TIOCJICACTBUM JJIi OKpY’)Karolled Cpejbl, OCO3HAHHUEM TIJI00aJIbHOIO
XapakTepa SKOJOTHYECKUX MPOOJIeM U MMyTeH X pelieHus;

8) amanranusi K HU3MEHSIIOIIMMCH YCJAOBMSIM COLMAJBLHOM M NPHUPOIHOM
cpenbl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUSIX HEONPEAETEHHOCTH, ITOBBIIIIEHUIO YPOBHS
CBOCH KOMIETEHTHOCTH 4YEPE3 MPAKTUYECKYIO JACSATEIbHOCTh, B TOM YHCJIE YMEHHUE
YUUTHCA Yy APYTHUX JIIOAEH, MpruoOpeTaTb B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHUSI,
HAaBBIKH U KOMIIETECHIIMU U3 ONbITA APYTHX;

HEOOXOJIUMOCThIO B  (OPMHpPOBAaHMHM HOBBIX 3HAHWW, B TOM  YHCIE
bopMyIMpOBaTh UJCH, MOHATHUS, THIOTE3bl 00 OOBEKTaX W SBJIICHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh  JEe(PUIIUTHI  COOCTBEHHBIX  3HAHUM U
KOMIIETEHTHOCTEM, IIIAaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYaIMIO, BOCIIPUHUMAThH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEP, KOPPEKTUPOBATh INPUHUMAEMBIC
peuieHuss W JAeUCTBUs, (HOPMyIMpOBaTh M OIEHWBATh PUCKH | TOCJEIACTBUS,
dbopMUpOBaTH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS

Ba3oBble Jjorunyeckue AeiicTBUA:
* BBISIBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKA MATEMATHUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXAY MOHATUSIMHU, (POPMYJIUPOBATH OMPEACICHUS MOHSATHUM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCU(HUKAIIUHA, OCHOBAHUS JJISI 0000ICHUS
Y CpPaBHEHMS, KPUTEPUHU MMPOBOJIUMOTO aHAIU3a;
* BOCIIPUHUMATh, (POPMYITUPOBATH U NMPEOOPA30BHIBAThH CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpUIlaTeIbHbIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;
* BBIBJISITH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NPOTUBOPEYHS B
dakTax, MaHHBIX, HAONIOJAEHUSIX W YTBEPXKICHUAX, MpeajaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTENW U MPOTUBOPEUHI;



e JIeTIaTh BBIBOJIBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUCHUM, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

e pa30upaTh JOKa3aTeNbCTBA MAaTEMaTHYECKHX YTBEpXKIEHUH (mpsMble ©  OT
OPOTUBHOIO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECIIOXHBIE  JIOKA3aTEelIbCTBA
MaTeMaTU4eCKuX (HaKTOB, BBICTPAMBATH APTyMEHTAIMIO, MPUBOAWTH MPUMEPHl U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS,;

 BpIOUpaTh croco0 peieHus yd4eOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOupaTh Hanbosee MOAXOAAIINI ¢ yUETOM CaMOCTOATENbHO BBIIEIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

* HCMOJB30BaTh BONPOCHI KAaK  HCCIEAOBATEIIbCKUNM  HMHCTPYMEHT  MO3HAHUA,
dbopMyIpoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npo0iemy,
CaMOCTOSATENIbHO YCTAaHABIMBaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

* POBOJUTH MO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY HECJIOKHBINA IKCIEPUMEHT,
HEOOJIBIIIOE HKCCIEAOBAHME 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

e caMOCTOSITETLHO  (hopMynupoBaTh OO0O0OIIEHNWS W BBIBOJABI IO  pe3yJbTaTaM
IPOBEAEHHOTO HAOIOIECHNUS, UCCIIEOBaHMs, OLEHUBATh JOCTOBEPHOCTh MOITYYEHHbBIX
pe3yIabTaTOB, BHIBOJIOB M 000OIIEHHUI;

* IPOrHO3UPOBATH  BO3MOXKHOE  pa3BUTHE TMpollecca, a TakKe  BBbIIBUIaTh
MPEONIOKEHHUS O €0 PAa3BUTUHU B HOBBIX YCIOBHUSX.

Pabora c uHpopmanueii:

* BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX
JUTSL pEeUIeHUs 3a]1a4u;

* BBIOMpATH, AaHATTU3UPOBATH, CUCTEMATH3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIHIO
pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

 BIOUpaTh (GopMy MpeAcTaBiIcHUS HHPOPMAIMHA W WILIIOCTPUPOBATH pEIIaeMbIe
3a/layu CXeMaMu, TuarpaMmmMamMu, HTHOUM rpaukoi U MX KOMOUHAIIUSIMU;

* OLICHUBATh HAAEKHOCTh MHPOPMALMU MO KPUTEPUSM, MPEIIOKEHHBIM YUHUTEIEeM
WK CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKATHBHBIE YHHMBepPCAJbHbIE YueOHbIe NeiCTBUS:

e BOCIIpUHUMATh U (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMH U
HEJISIMU OOIICHMS], SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 XOIy PEIICHUS 3aa4i, KOMMEHTHPOBATh
TIOJTyYEHHBIN Pe3yJIbTaT;

* B X0Je OOCYXJEHHS 3aJaBaTh BOINPOCHl IO CYIIECTBY OOCYKIA€MON TEMBI,
po0JIeMBbI, perraeMoi 3aJa4u, BhICKA3bIBATh HJICH, HAIICJICHHBIE HA MOUCK pEelIeHus,
COMOCTAaBIIATh CBOM CYXACHHUS C CYXXICHUSMHU JIPYTUX YYaCTHUKOB JIMAJora,



0oOHapyXMBaTh Pa3jIN4Ke U CXOJCTBO MO3UIUHI, B KOPPEKTHOH hopme hopMyIupoBaTh
pa3HOIIIacHsl, CBOU BO3PAKEHUS;

e MPEACTABIATh pPE3yJbTaThl PEIICHUs 3a/Jadyl, OSKCIEPUMEHTa, HCCIeI0BaHus,
IPOEKTa, CAaMOCTOSITEIFHO BBIOMpPATh (GopMaT BBICTYIUIGHHS C Y4YETOM 3aj]ad
MPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPUH;

e MIOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUAYaJIbHOU paOOTHI
IIPY PEIICHUHU YUYEOHBIX MaTEMAaTHYCCKUX 3a]1a4;

e MPUHUMATHh 1I€JIb COBMECTHOW JIESITCIIBHOCTH, IUIAHUPOBATh  OPTAaHHU3AIUIO
COBMECTHOI pabOThl, pacrnpenessaTb BUIAbl padOT, AOrOBapHBAaThCSA, OOCYKIATh
IIPOIIECC M Pe3yabTaT paboThl, 0000IaTh MHCHUS HECKOJIBKUX JIFOJICH;

e YUaCcTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYXJACHHUS, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI M JPYTHE), BHINOJHATH CBOKO YacTh padOTHI U KOOPJIUHHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMAaHJbl, OIICHUBATh KAYECTBO CBOETO BKJIAJa B
00ITUi TPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

* CAMOCTOSITEJILHO COCTAaBIISITh IUJIAH, QJITOPUTM pEIICHMs 3aJaud (WU €ro 4acThb),
BBIOMpATh CHOCOO pemieHus ¢ Y4YE€TOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapHUaHTHl PEIICHUN C y4ETOM
HOBOW MH(OpPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIeKT:

* BIQJIETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTpOJS IIpoliecca M Pe3yJibTara
pELICHHs] MaTEMaTUYECKOM 3a7auH;

* MPEABUAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUHU 3a/1a4, BHOCUTh
KOPPEKTHUBBI B JACSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAHJACHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

* OLICHUBAaThb COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IOCTABJIEHHON MLeIu U
YCIIOBUSIM, OOBSICHATh NMPUYMUHBI JTOCTHKEHUS WIM HEAOCTH)KCHMS LIEJH, HAXOIUTh
OmuOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 Kjacce OOyYarOIIMHCA TONYYHUT CIEAYIOLINE
IpeIMETHBIE PE3YJIbTaThI:

Yurate wuHOpMaLMIO, NPEACTaBICHHYIO B Ta0iaulax, Ha Jauarpammax,
NPEACTaBISATh JaHHBIE B BHIE TaONHI, CTPOUTH JUArpamMmbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCUBaM 3HAUYCHUH.

OnuceiBaTh U UHTEPIPETUPOBATH PeasIbHbIE YUCIOBbIE JaHHbIE, IPEICTABICHHbIE
B TabiuIax, Ha JuarpaMmmax, rpadukax.



Hcnonb3oBaTh 111 ONMCAaHUS JAaHHBIX CTAaTUCTUYECKUE XAapaKTEPUCTUKMU:
cpenHee apupMeTuyecKoe, Mearuana, HauOoblllee U HaMMEHbIlIee 3HAUCHUS, pa3Max.

NmMers mnpeacraBiieHME O CIyYaliHOM HW3MEHYMBOCTM Ha [pUMEpax ILIeH,
(GU3MYECKNX BEJIMYMUH, AHTPONOMETPUYECKUX JAHHBIX, HMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xonmy oOyuenus B 8 kJjacce oOydyaromuics TMOJYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

N3BnekaTs u mpeodpa3oBbIBaTh HHPOPMAIIUIO, TPEACTABICHHYIO B BUJIE€ TaOIUII,
auarpaMm, TpauKoB, IPEICTABIATH JaHHBIC B BUE TaOIUIl, TUarpamMmm, rpaduKoB.

OnuchlBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX I[IOKA3aTeNel: CpeaHuX
3HAUYCHUN U Mep paccenBaHus (pa3max, TUCIIEPCHS U CTAHIAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUW M YACTOTHI COOBITHI, B TOM YHCIIE TIO
pe3yabTaTaM U3MEpPEeHHU 1 HaOJIIOCHUH.

HaxomuTe BEpOSTHOCTH CIyYalHBIX COOBITHII B OMbBITAX, 3HAS BEPOSTHOCTH
DJIIEMEHTAPHBIX COOBITHI, B TOM YHCIE€ B ONBITaX C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh Tpaduueckue MOJEIN: JEPEeBO CIy4allHOrO 3KCIEpPUMEHTA,
ayarpamMMbl DWiiepa, YucioBas mpsmasi.

OnepupoBaTh MOHSATUSIMU: MHOMXECTBO, MOJMHOKECTBO, BBINOJIHATH OIEpaLUU
HaJl MHOKECTBaMU: O0OBbEMHEHUE, TIepeceueHre, JOMOTHEHUE, IEPEUUCISITh DJIEMEHThI
MHOJKECTB, IPUMEHSTH CBOMCTBAa MHOKECTB.

Hcnons3oBaTh rpaduyeckoe MpeCTaBICHUE MHOXKECTB U CBS3€H MEXAYy HUMHU
JUISL ONMCAHUA TMPOLECCOB U ABJICHUM, B TOM YHMCJIE IPU PELICHHUM 3a]1a4 U3 APYTUX
y4€OHBIX MPEIMETOB U KyPCOB.

K xoniy oOyuenus B 9 kjacce o0Oydyarolmuics TMOJYYUT CHEAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

M3Bnekath U npeoOpa3oBbIBaTh MUHPOPMAIUIO, MPEACTABICHHYIO B Pa3IMUHbBIX
WUCTOYHUKAX B BHJE TaONHWI], TuarpamMm, rpauKoB, MPEICTABIATHh JAaHHBIC B BUJIC
Ta0JIHII, TUarpaMm, rpapuKoB.

Pemate 3amaum  OpraHM30BaHHBIM IEepeOOpPOM BapHAHTOB, a TaKkKe C
WCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh ONHUCATENBHBIE XAPAKTEPUCTUKHA I MACCUBOB YHUCIOBBIX
JTAHHBIX, B TOM YUCJIE CPEIHUE 3HAUEHUS U MEPBI PACCEHBaHMUS.

Haxonuth 4acToThl 3HAYEHUH W YaCTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yJibTaTamMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOJIIOICHUH.

HaxoauThs BEpOSATHOCTU CIIy4alHbIX COOBITUN B U3YYEHHBIX OIbBITAX, B TOM YUCJIE
B ONBITaX C PABHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSAX HCIBITAHUN
JI0 TIEPBOTO yCIIeXa, B CEPUSAX UCHBITaHUN bepHyIu.



Nmers 1mpencraBieHWe O CIy4YalHOM BEJIMYMHE M O  PacClpelesIeHUU
BEPOSTHOCTEM.

NmMetrr mpencraBieHUEe O 3aKOHE OOJBIIMX 4YHCENT KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIyYallHOM WM3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHUCEN B
IpUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4gecTBO YacoB DIeKTPOHHbIE
HaunmenoBanue
Ne (undposbie)
pa3iesioB H TeM Kontpoasnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTbI padoThI
pecypcsbl
1 [IpencraBnenue 7 ) but6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f415fdc
) OnucarenbHas 2 | bubnunoreka [JOK
CTaTHUCTHKA https://m.edsoo.ru/7f415fdc
3 Crnyuaiinas 6 1 bubmuoreka [IOK
U3MEHYHUBOCTD https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo 4 bu6muoreka [IOK
rpagoB https://m.edsoo.ru/7f415fdc
BepositHOCTB 1
5 qacToTa CIIy4ailHOro 4 1 bubmmorexa TIOK
y https://m.edsoo.ru/7f415fdc
COOBITHS
O0001enue,
6 CUCTEMATH3aIHA 5 2 bubmmorexa TIOK
. H https://m.edsoo.ru/7f415fdc
3HAHUU
OBIIEE KOJIMYECTBO 34 ) 5
YACOB 110 [TIPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

Koan4yecTBo yacos D1eKTPOHHbIE
HaumMeHnoBanue
Ne (uugposbie)
pa3iesioB U TeM Kontpoasbnsbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTbI padoThI
pecypchbl
1 [ToBTOpeHme Kypca 7 4 bu6mmoreka [JOK
KJlacca https://m.edsoo.ru/7f417tb2
OmnmcarenbHast
bubnunoreka [IOK
2 CTaTUCTHKA. 4
https://m.edsoo.ru/7f417fb2
PaccenBanmne maHHBIX
3 MHosKecTEa 4 bubnunoreka [JOK
https://m.edsoo.ru/7f417tb2
4 BepositHoCTh 6 | bubnuoreka LIOK
CITy4aifHOTO COOBITHS https://m.edsoo.ru/7f417{b2
5 Brenenue B Teopuro 4 bubnmnoreka [JOK
rpados https://m.edsoo.ru/7f417fb2
. bubmorexa [JOK
6 Crnyuaiiabie co0 8
TyHanHet prTHA https://m.edsoo.ru/7f417fb2
O000mmenue,
7 CHCTEeMaTH3aIus 4 2 bubmorexa HOK
. H https://m.edsoo.ru/7f417fb2
3HAHUH
OBIIEE KOJIMYECTBO
- 34 2 1

YACOB I10 [IPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoauvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbie)
pa3esioB U TeM Kontpoasbnsbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTbI padoThI
pecypchl
1 [ToBTOpenme Kypca 8 4 bu6mmoreka [JOK
Kjacca https://m.edsoo.ru/7f41a302
) DIJIEMEHTHI 4 | bubmuorexa [JOK
KOMOWHATOPHUKHU https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bubnuorexa LIOK
BEPOATHOCTH https://m.edsoo.ru/7f41a302
bubnuorexa [JOK
4 nu b 6 1
CTBITAHHA SEpHYILH https://m.edsoo.ru/7f41a302
bubnunoreka [IOK
5 C i 6
DA https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
6 Oobrwenne, KOKTPOIH 10 ! https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO
- 34 1 2

YACOB IIO ITPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Kosau4vecTBO 4acoB D1eKTPOHHbIE
Ne Tema ypoka Kountpoasnsbie | IlpakTuueckue Hata unpposkIe
n/n Bceero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoTsbI
pecypcbl
1 [IpencraBnenue qaHHBIX 1 bu6mmoreka [IOK
B Ta0IUIIaX https://m.edsoo.1u/863ec1{8
[IpakTrnueckue
2 BBIYMCIICHHUS T10 1 bubmorexa [IOK
https://m.edsoo.ru/863ec324
TaOJIMYHBIM JaHHBIM
N3Bneuyenue u
3 HHTEPIIpETAIUS 1 bubmmorexa HOK
priperatt https://m.edsoo.ru/863ec78e
TaOJIMYHBIX JTAHHBIX
[IpakTuyeckas pabora
4 ' 1 1
'"Tabmumer"
I'paduueckoe
MPEICTABICHUE IaHHBIX
5 BI;HI[ €K FOBBI)I([ 1 bubmmorexa [IOK
S 24 ’ https://m.edsoo.ru/863ed18e
CTOIOMKOBBIX
(cronbyaThIX) AUAarpaMm
YreHne 1 NOCTpOCHHUE
6 nuarpamm. [Ipumepst 1 bubmmoreka [IOK
neMorpauuecKkux https://m.edsoo.ru/863ed602
JIUarpaMm
. [IpakTuyeckas pabora | 1 bub6mmoreka [IOK

"lnarpammsr"

https://m.edsoo.ru/863ed72e



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e

YucrioBbie HAOOPHI.
Cpennee
apudmeTnueckoe

bu6mmorexa [IOK
https://m.edsoo.ru/863ed846

Uucnossie HAOOPBHI.
Cpennee
apupmeTHIecKoe

bu6mmoreka [IOK
https://m.edsoo.ru/863ed846

10

Menunana unciioBoro
Habopa. Y CTOMYNBOCTH
Me€IUaHbI

bubmuoreka [JOK
https://m.edsoo.ru/863edb3e

11

Menuana unciioBoro
Habopa. Y CTOMYNBOCTH
MEIaHbI

12

[IpakTuyeckas pabora
"Cpennue 3HaueHus"

bubnuoreka [JOK
https://m.edsoo.ru/863edcba

13

Haubomabiee u
HaUMEHBIIIEE 3HAYEHUS
YHUCIIOBOTO HabOpa.
Pazmax

bubmuoreka [JOK
https://m.edsoo.ru/863ee07a

14

Haubonbee u
HaUMEHBIIIEE 3HAYEHHS
YHUCIIOBOTO Habopa.
Pazmax

15

Haubonbiee u
HaUMEHBIIIEE 3HAYEHUS
YHUCIIOBOTO Habopa.
Pazmax

16

KonrtponbHas pabora no
temaM "[IpencraBinenue

bu6nmoreka [IOK
https://m.edsoo.ru/863ee390



https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390

JaHHBIX. OmnucarenpHas

craTucTuka'
CryuaiiHas
17 I/I313I,€H'-II/IBOCTB buomorexa LIOK
https://m.edsoo.ru/863eedbe
(mpumMepsI)
13 YacToTa 3HAaYCHUI B bubnuoreka [JOK
MacCCHBE JaHHBIX https://m.edsoo.ru/863ee69¢c
bubnuoreka [JOK
19 r
PYIHpoBia https://m.edsoo.ru/863ee9d0
20 ['ucrorpammel
bu6nuoreka [JOK
21 r
HCTOTPaMMbI https://m.edsoo.ru/863eeelc
[IpakTuyeckas pabora Bu6 110K
HOINOTEKA
22 "C i
flysanaas . https://m.edsoo.ru/863eeccd
M3MEHYHUBOCTh
I'pad, BepmuHa, pedpo. BuGmorexa LOK
23 II
PEACTABJICHHC 3a]1atu ¢ https://m.edsoo.ru/863eef52
MOMOIIIbIO Tpada
Crenenb (BaJIGHTHOCTB)
24 BepuHbL. Yncio pédep bubmmoreka [IOK
1 CyMMapHasi CTEIICHb https://m.edsoo.ru/863efOba
BepuH. Llens u nukn
Herte u i yrs 5 bubmmoreka [IOK
25 T
rpage. lpezcrasienue o https://m.edsoo.ru/863ef236
CBSI3HOCTH rpada
[IpencraBnenue 06 BuGmorexa IOK
26 OpPUEHTUPOBAHHBIX

rpagax

https://m.edsoo.ru/863ef3b2



https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2

CityyaliHbI{ OTIBIT U

bu6mmoreka [IOK

27
CiIy4daiiHOE COOBITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTB M yacToTa
coObITHs1. Ponb

)3 MaJIOBEPOSATHBIX U bubmuorexa [JOK
MPAKTAYECKHU https://m.edsoo.ru/863ef646
JIOCTOBEPHBIX COOBITHII B
HpUpPOIE U B OOIECTBE
Momneta u urpanbHas

29 KOCTh B TEOPUU
BEPOSATHOCTEU
[TpakTrueckas pabora

30 "YacToTa BbIIAAEHUS brbmmorexa LOK

" s https://m.edsoo.ru/863ef8a8
opia
KonTponbHas pabota no
teMaM "CiydaiiHas
31 U3MEHYHMBOCTD. [ padnr bubmorexa LHOK
P ’ https://m.eds00.ru/863f0186
BepositHOCTB
CIIy4aifHOTO coOBITHS"
[ToBTOpEHME,
17 0B0BILEHIC bubmuorexa [JOK
H ) https://m.edsoo.ru/863efa24
[IpencraBneHue n1aHHBIX
IToBTOpEHME,

13 00o0mmeHwue. bu6mmoreka [IOK
OnucarenbHast https://m.edsoo.ru/863efbaa
CTaTUCTUKA

14 [ToBTOpEHwUe, bubmmoreka [IOK

00o001IEHHE.

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



https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

BepositHOCTB
CIIy4aifHOTO COOBITHS

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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8 KVIACC

Koan4gecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoubnbie | IIpakTnueckue Aara uHpposLIe
n/n Bceero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
1 [IpencraBnenue JaHHBIX. | bubmuoreka [IOK
OmnuncarenbHas CTaTUCTHKA https://m.edso0.ru/863f029¢
) CrnyvaitHasi ”3BMEHUHUBOCTb. | bubnmoreka [JOK
Cpennue 9ucioBoro Habopa https://m.edsoo.ru/863f03fc
3 Cayyaiinbie cOOBITHS. 1 bubnuoreka [IOK
BeposiTHOCTH 1 4acTOTBI https://m.edso00.1ru/863f0578
Knaccuueckue Moienu Teopuun
4 BEpPOSITHOCTEH: MOHETa U 1 bubmmorexa HOK
p ) https://m.edso00.1ru/863f076¢
UrpaibHas KOCTb
bu6mmoreka [IOK
5 O 1
TICTOHCHIA https://m.edso0.ru/863f0a50
bu6mmoreka [JOK
6 3] 1
Jlucniepens unciosoro Habopa https://m.edsoo.ru/863f0a50
. CrangapTHOE OTKIOHEHUE | bubnuorexa [IOK
YUCIOBOTO Habopa https://m.edsoo.ru/863f0bfe
8 JuarpaMMbl pacCeMBaHUS 1 bubmmorexa [IOK
p p https://m.edsoo.ru/863f0eab
b K
9 MHO0KeCTBO, ITOJIMHOKECTBO 1 nomorexa O
https://m.edsoo.ru/863f1180
Omneparuy HaJ MHOYKECTBAMM:
10 00beIUHEHNE, TIEPECEUCHIE 1 bubmmorexa TIOK
g - TIep ’ https://m.edsoo.ru/863f143¢
JIOMIOTHEHUE



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

ColicTBa onepanuii Hajl

MHO>KECTBAMU:

1 MepEMECTUTEIBLHOE, bubnuoreka [IOK
COYETATENbHOE, https://m.edsoo.ru/863f1784
pacnpenenuTenbHoe,

BKJIFOUCHUS

12 ['padpuaeckoe nmpeacraBieHue bubnuoreka [IOK
MHOECTB https://m.eds00.ru/863f198¢c
KoHnTtponbHas paboTa mo

13 temaM "CraTtucTuKa.

MmuoxecTBa"

14 DeMeHTapHbIE COOBITHS. bubnuorexa [JOK
CryvaitHbie COOBITHS https://m.edsoo.ru/863fldec
bnaronpustcTByromme

15 3J'I€M€Hi)a HbIE ZO6I>ITI/I$[ bubmorexa HOK

P . https://m.edsoo.ru/863fldec
BepositHocTH COOBITHIT
bnaronpusrcTByromme
16 aJIeMeHIT)a HbIE ZOGLITI/IH bubmorexa HOK
P . https://m.edsoo.ru/863f1{72
BepositTHOCTH COOBITHIT
OnbITHI ¢ paBHOBO3MOXXHBIMHU
17 DJIEMEHTAPHBIMU COOBITUIMU bubmorexa HOK
. pv ' https://m.edsoo.ru/863f21ca
CryualiHblii BBIOOD
OnbITHI ¢ paBHOBO3MOXXHBIMHU
18 3JIEMEHTAPHBIMU COOBITUSIMHU bubmorera [JOK
. pu ' https://m.edsoo.ru/863f21ca
CryualiHblil BBIOOD
[TpakTideckas pabota
" bubmuorexa [JOK
19 OnbITEl ¢ pABHOBO3MOXHBIMU

3JIEMEHTAPHBIMH COOBITUAMU"

https://m.edsoo.ru/863f235a



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a

bu6mmoreka [IOK

20
Hlepeso https://m.edsoo.ru/863f2ade
CaolicTBa aepeBa:
€IMHCTBEHHOCTb Iy TH,
71 CyLIECTBOBaHUE BUCSYEN bubnunoreka [JOK
BEPILIUHBL, CBSA3b MEXKIY https://m.edsoo.ru/863f2bac
YUCJIOM BEPIIUH U YHCIIOM
péodep
bu6mmorexa [JOK
22 IT
PABIIIO yMHOMCHIA https://m.edsoo.ru/863f2cd8
bub6mnoreka IIOK
23 I1
PABIIIO YMHOMCHHIA https://m.edsoo.ru/86312¢36
bu6mmoreka [IOK
24 II
POTHBOMONIOKHOE COOBITHE https://m.edsoo.ru/863f2f8a
varpamMma Duiepa.
25 g6bep WHEHUE U Hpe eCeUCHUE bubmmorexa I[IOK
s . p https://m.edsoo.ru/863f3214
COOBITHI
HecoBMecTHbIE COOBITHS.
26 dopmyia CI0KEHUT bubmorexa HOK
pMY . https://m.eds00.ru/863{3372
BEpPOSITHOCTEH
HecoBmecTHBIE COOBITHS.
27 dopmMyiia CIOKCHUS bubmorexa HOK
pMY . https://m.edsoo.ru/86313764
BEPOSITHOCTEHN
[IpaBuio yMHOXKEHUS
)3 BEpPOSITHOCTEN. Y CcllOBHAsA bubnuorexa [JOK
BEpOATHOCTH. HezaBucumeble https://m.edsoo.ru/863f38ae
COOBITHS
29 [IpaBuio yMHOXEHUS bubmuorexa [JOK



https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae

BEPOATHOCTEH. Y CIIOBHAsA
BepoATHOCTh. HezaBucumblie
cOOBITHS

https://m.eds00.1u/86313b06

30 [TpencraBienue ciaydyaitHOro | bubmuorexa [IOK
JKCIIEPUMEHTA B BUJIE JE€PEBA https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciyyaifHOro 1 bubnuorexa [IOK
JKCIIEPUMEHTA B BUJE AEpPEBA https://m.edsoo.1u/863f3f20
[ToBTOpenue, o6oOIICHNE.
32 [IpencraBneHue JaHHBIX 1 bubmmorexa [IOK
peat g ' https://m.edso0.ru/863f4128
OnucarenbHasi CTaTUCTHKA
13 [ToBTOpenue, oboOIeHNE. | bub6nuorexa [IOK
I'pads https://m.edsoo.ru/863f4312
KonrponbHas padora no
34 temaM "CiydaiiHble COOBITHSL. 1
BepostHocts. ['padsr”
OBIIEE KOJIMYECTBO YACOB 14

I10 ITPOT'PAMME



https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KJIACC

Koan4yecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoasnsbie | IlpakTnueckue Jlara uHpposkIe
n/n Bceero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 IIpencraBneHne TaHHBIX 1 Bubmorexa TIOK
pea a https://m.edsoo.ru/863f47ea
) OmnucarenpHas 1 but6mmoreka [{OK
CTaTUCTHKA https://m.edsoo.ru/863f47ea
Onepanuu Haj
3 1
COOBITHSIMH
HezaBucumocTsb
4 8 1
COOBITHI
5 KombunaTtopnoe 1 bub6nuoreka [IOK
MIPAaBUIIO0 YMHOKEHUS https://m.edsoo.ru/863f4e16
IlepecTanoBKH.
6 ®akropuan. CoueTaHus 1 bubmorexa [TOK
pHa. . https://m.edso0.ru/863f4e16
Y YUCJIO COUCTaHUH
bu6nuoreka [JOK
T IT 1
7 PEYTOIBLHHIK Hackastd https://m.edsoo0.ru/863f5014
[IpakTuyeckas pabora
"Beruncnenue
BEPOSITHOCTEM C
8 HCTO0JIb30BaHUEM 1 1 bubmmorexa [IOK
https://m.eds00.ru/863f5208
KOMOWHATOPHBIX

(GYHKIUH 3JICKTPOHHBIX
Tadaui"



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208

I'eomeTpuyeckas
BEPOSITHOCTD.
Cayyaiinblii BbIOOp

but6mmoreka [JOK

? TOYKHU U3 PUTypHI HA https://m.edsoo.ru/863f5884
IUIOCKOCTH, U3 OTPE3Ka,
U3 IYT'H OKPY’KHOCTH
['eomeTpuyeckas
BEPOSATHOCTb.
10 CrnyuaiiHblii BEIOOD bubnmnorexa [JOK
TOYKH U3 PUTYpPHI HA https://m.edso0.ru/863f5a50
IUIOCKOCTH, U3 OTpPE3Ka,
U3 IYTU OKPY>KHOCTH
I'eomerpuueckas
BEPOSATHOCTb.
1 Cry4aiiHblii BBIOOp bubnmnoreka [JOK
TOYKH U3 QUTypbI HA https://m.edsoo.ru/863f5bfe
IJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTH
I'eomerpuueckas
BEPOSATHOCTb.
12 CrnyualiHblii BEIOOD bubnuorexa [JOK
TOYKH U3 (PUrypsl HA https://m.edsoo.ru/863f5e10
IJIOCKOCTH, U3 OTPE3Ka,
U3 IYT'¥ OKPY’KHOCTH
Hcneitanue. Ycnex u
13 Heynaua. Cepust bubnuotexa [JOK
WCIIBITAHUH 10 IIEPBOTO https://m.edso0.ru/863f6162
ycrnexa
14 Hcneitanue. Ycnex u but6mmoreka [JOK



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162

Heynava. Cepust
UCIBITAaHUH J10 IEPBOTO
ycrnexa

https://m.eds00.1u/863f6356

HcnrpiTanue. Ycenex n
Heynaya. Cepust

15
UCIIBITaHUH 10 IEPBOTO
ycrnexa
Hcnerranus beprymn.
16 BepositHocTH cOOBITHI B bubmuoreka [JOK
CEpHUHU UCTIBITAaHUHN https://m.edsoo.ru/863f64d2
bepnyn
Hcnerranus beprymn.
17 BepositHocTH cOOBITHI B bubmuorexa [JOK
CEepHUHU UCTIBITAaHUHN https://m.eds00.ru/863f6680
bepnymn
18 [TpakTnueckas pabora bubnmnorexa [JOK
"Ucneitanusa bepuymm" https://m.edsoo.ru/863f67de
CrydaifHast BeIMYMHA U
19 acIpeielICHUe bubmmorexa [IOK
pactipen . https://m.edsoo.ru/863{6b44
BEPOSITHOCTEN
Maremarnueckoe
20 0KUJAHUE U TUCTIEPCUS bubmorexa HOK
A N A P https://m.edsoo.ru/863f6da6
CITy4yailHOM BEJTUYHHBI
ITpumepsl
MaTeMaTHU4eCKOTro
bubnuoreka [JOK
21 0KUJIaHUS KaK

TCOPECTUUCCKOTO
CpEAHET0 3HAUCHUA

https://m.edsoo.ru/863{6186



https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86

BCIIMYHUHBI

IloHaTue o 3akoHEe

bubnuoreka [JOK

22
OOJIBIINX YHCEIT https://m.edsoo.ru/863{72¢c4
H3mepenue

23 BEPOSITHOCTEH C bubnnorexa [IOK

p https://m.eds00.ru/863f7652
IIOMOIIBIO YaCTOT

24 IIpumeHeHue 3aKoHa bubnmoreka [IOK
OOJIBIIUX YHCET https://m.edso0.ru/863f7116
O0001enue,

25 cucTeMaTu3alus 3HaHu! bubmmorexa ITOK

H ’ https://m.eds00.ru/863f783¢
[IpencraBnenue gaHHBIX
O6o0611IEHNE,
cUCTEMATU3aLMs 3HAHUH.

26
OnucarenbHast
CTATHUCTHKA
O06o00611IEHNE,

CUCTEMATU3aLMs 3HAHUH.
27 IIpencraBinenue JaHHBIX bubmmorexa ITOK
el 8 ' https://m.eds00.ru/863f893a
OnucarenbHast
CTaTUCTHKA
O0001enue,

73 CHCTEMAaTH3alMsl 3HaHHUH. bubmuorexa [JOK
BeposTHOCTB https://m.edsoo.ru/863f7a4e
CIIy9aifHOTO COOBITHS
O0001enue,

29 CHCTEMAaTH3alNS 3HAHUH. bubmuoreka [JOK

BepostHOCTB
CIIy9aifHOTO COOBITHSI.

https://m.eds00.1u/863f7¢9c



https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c

DIIEMEHTHI
KOMOWHATOPHKHU

30

O000mmenme,

cUCTeMaTHU3alus 3HaHUN.

DIIEMEHTHI
KOMOWHATOPHKHU

bubmuoreka [JOK
https://m.edsoo.ru/863f7e54

31

O06o06mienue,

cUCTeMaTHU3alus 3HaHUN.

DIIEMEHTHI
KOMOWHATOPHKHU.
CrnyualiHbple BETUYHUHBI U
pacmpeeneHus

bu6mmorexa [IOK
https://m.edsoo.ru/863f8408

32

O6o0611IEHNE,

CHUCTCMAaTHU3al i1 3HAHUI.

CryyvaiiHble BeTMYUHBI U
pacnpeneneHus

but6mmoreka [IOK
https://m.edsoo.1ru/863f861a

33

HToroBasi KOHTpOJIbHAS
pabora

bubmmorexa [IOK
https://m.eds00.ru/863f8b56

34

O6o0611IEHNE,
cUCTeMaTu3alus 3HaHuH

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34



https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

Ilepeuens (koaupuKaTop) NpoBepsieMbIX TPeOOBAHUI K MeTaNpeaAMeTHbIM
pe3yJabTaTaM OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

OCHOBHOT0 0011ero 00pa30BaHus

Kon
IPOBEPSEMOTO
TpeboBaHUs

[TpoBepsieMbie TpeOOBaHUS K METAPEAMETHBIM PE3yJIbTaTaM OCBOSHHSI OCHOBHOM
00pa3oBaTesIbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs

1

Hoznasamensnuvie YY/[

1.1

basoevie nocuueckue oeticmeus

1.1.1

BbIsSBIATE M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI)

1.1.2

VcranaBauBaTh CyHIGCTBGHHBIfI IIpHU3HAK KJ'IaCCI/I(l)I/IKaHI/II/I, OCHOBaHUA  JJIA
O606H_ICHI/IH M CpaBHCHU:A, KPUTCPHUH IIPOBOAUMOI'O aHaJIn3a

C yueToM NpeUIoKEHHOM 3a/layd BBISBIATh 3aKOHOMEPHOCTH W MPOTUBOPEUUS B
paccMaTpuBaeMbIX (akTax, JAaHHBIX W HaOIIOAEHUSX;Ipe/araTb KpUTEPUH JUIs
BBISIBIICHUSI 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA;BBIABIATE NeDUIMT HH(DOpMAIUH,
JAHHBIX, HEOOXOAMMBIX JIJIs1 peIlIeHHs] TIOCTAaBICHHOM 3a1aun

1.1.4

BriaBagaTh MNPUIUHHO-CIICACTBCHHBIC CBA3U IPU U3YUYCHHUU SIBJICHUHN U nmponeccoB

1.1.5

HeHaTI) BBIBOJIbI C UCITIOJIB30BAHUEM ACAYKTUBHBIX U HHAYKTUBHBIX YMO?;aKJ'II-O‘—IeHI/Iﬁ,
YMO33.K.]'IIOLICHI/II7I 110 aHaJIOT'HuH, (bOpMyHHpOBaTL THUITIOTE3bI O B3aMMOCBA3AX

CamocrosTenbHO BBIOMpaTh CcHocod pemieHuss y4deOHOW 3amaun  (CpaBHHMBATH
HECKOJIbKO BapHaHTOB peIlEHHs, BbIOMpaTh Haubojee MNOAXOMAMMUI € ydyeToM
CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB)

1.2

basosvie uccneoosamenvckue oeticmeus

1.2.1

[IpoBoUTH 1O CaMOCTOATENBHO COCTABICHHOMY IUIaHY OIIBIT, HECJIOXKHBIH
9KCIIEPUMEHT, HEOOJIbIIIOE HUCCIIEI0OBAaHUE 110 YCTAaHOBJIEHUIO OCOOCHHOCTEN 00BbEKTa
U3y4YEHUs,, NPUYMHHO-CIEJCTBEHHBIX CBSA3€H M 3aBUCHUMOCTEH OOBEKTOB MEXIY
coboi

1.2.2

OneHuBaTh Ha MIPUMEHUMOCTH U IOCTOBEPHOCTh UH(OPMAIIHIO, TIOTYYEHHYIO B X0/1€
uccaeaoBaHus (IKCIEPUMEHTA)

1.2.3

CamocrosiTenbHO  (hOpMYyJIHUpOBaTH O0OOIIEHUST ¥ BBIBOABI IO pe3yJibTaTaM
IIPOBCACHHOT'O Ha6JHOIICHI/I$I, OIlbITa, HUCCIICAOBAHUA, BJIAACTH HWHCTPYMCHTAMH
OLIEHKH JIOCTOBEPHOCTH TIOJYYCHHBIX BHIBOJIOB M 000OIICHUH

1.2.4

HpOFHO3HpOBaTB BO3MOXXHOC naﬂLHeﬁmee pa3sBUTHE MPOLECCCOB, COOBITHMH W HUX
MMOCJICACTBUA B aHAJIOTUYHBIX WU CXOAHBIX CUTYAlUAX, BBIABHUIATH IMPCAIIOJIOKCHUA
00 ux Pa3BUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTax

1.2.5

Hcnonbs3oBath BOIIPOCHI KaK HCCIIEI0BATENbCKUM WHCTPYMEHT
MO3HaHUS;(hOPMYIHPOBATh BOIPOCH, (PUKCUPYIOIIUE PAa3PbIB MEXIY PEAlbHBIM H
KENaTeIbHBIM COCTOSHUEM CHUTYallH, OOBEKTa, CaMOCTOSTEIbHO YCTaHABIUBAThH
HCKOMO€ U JaHHOE;(OpMUPOBATh TUIIOTE3y 00 UCTUHHOCTU COOCTBEHHBIX CYXKICHHIMA
U CY>XJICHUM JIPYTUX, ApTYMEHTHUPOBATH CBOIO MO3UIUIO0, MHEHUE

1.3

Paboma ¢ ungpopmayueii

1.3.1

[IpuMeHsATh pa3iavyHbIE METOAbI, UHCTPYMEHTBI U 3allpOChl IPU MOUCKE U 0TOOpE
nH(OpPMAaLIMY WIHM JAHHBIX U3 UCTOYHUKOB C YUETOM IPEIOKEHHON yueOHO! 3a1aun




" 3aJaHHBIX KPUTCPHUCB

1.3.2

Br10upath, aHaTM3UpOBaTh, CUCTEMATH3UPOBATh M UHTCPIIPETHPOBATh HH(POPMAITHIO
pa3IUYHBIX BHUIOB M (QOpPM TMPEACTABICHUS;HAXOIUTh CXOJHBIE apPTYMEHTHI
(moaTBEpKAAOIIME WIM ONPOBEpralolue OHYy U Ty JK€ HJICH, BEPCUIO) B
Pa3IUYHbBIX HH(GOPMALIMOHHBIX HCTOYHUKAX
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CamocTosTenbHO BBIOMpATh ONTUMANBHYIO (OpMY MpejacTaBieHUs MH(YOpMaIH U
WIITIOCTPUPOBATh PELIaeMble 3a/1aul HECIOKHBIMH CXEMaMH, JHarpaMMaMH, WHOMH
rpadukol ¥ MX KOMOMHAIIUSIMH

1.3.4

OueHuBaTh  HANEKHOCTh  MHPOPMALMM 1O  KPUTEPUAM,  HIPEJIOKEHHBIM
NearornyeckuM paboTHUKOM UM ¢(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO

1.3.5

D¢ dhexkTuBHO 3aIOMHHATH U CUCTEMATH3UPOBATh HHPOPMAIIUIO

Kommynuxamuenwvie YY/[

2.1

Obwenue

2.1.1

BoipakaTh ce0s (CBOIO TOUKY 3pEHHUS) B YCTHBIX U IMCbMEHHBIX TEKCTAX

2.1.2

B xone nuanora u (Wam) IUCKYCCHM 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMou
TCMbl U BBICKA3bIBATb HJICHU, HALICJICHHBIC Ha PCHICHUC 3ada4yu U IMOAACPKAHUC
OJaro’KenaTeNbHOCTH  OOUICHHUS;COTIOCTABIISITh CBOU CYXICHHS C CYXICHHSIMHU
JPYTUX YYaCTHUKOB JMAJIOra, OOHAPYKUBATh Pa3InyMe U CXOJCTBO MO3ULIUI

[IyOnuuHO TIpeACTaBIATh PE3yNbTaThl BBIMOJHEHHOTO ONBITa (IKCIEPUMEHTA,
WCCIIEIOBaHMS, TPOEKTA);CaMOCTOATEIbHO BBIOMpATh (OpMaT BBICTYIUICHHUS C
y4E€TOM 3aJlay Mpe3eHTAIlMd U OCOOCHHOCTEH ayJIUTOPHH U B COOTBETCTBHUHU C HUM
COCTaBJISITh YCTHBIE M NMHUCBMEHHBIE TEKCTHl C HCIIOJIb30BAHMEM WIUTOCTPATUBHBIX
MaTepuasoB

Bocnpunumats u GopMyIupoBaTh Cy)XKICHUS, BEIpaKaTh IMOIMU B COOTBETCTBHH C
LENSIMU U YCIIOBHSIMH OOIIEHHS;pacIio3HaBaTh HEBEpOAJbHBIE CPEICTBA OOIICHHS,
MOHUMATh 3HAYEHHE COIMAJIBbHBIX 3HAKOB, 3HATH M PACIO3HABATH MPEATIOCHUIKU
KOH(UIMKTHBIX CUTYallMii M CMAT4aTh KOH(QUIMKTBI, BECTH IEPETOBOPHI;IOHUMATH
HaMEpeHUs] IPYTHX, NPOSBIATH YBAKUTEIBHOE OTHOIIEHHE K COOECETHHKY U B
KOPPEKTHOH Gopme (HOopMyIHPOBATH CBOU BO3PAKECHUS

2.2

Cosmecmuas 0esmenbHOCHb

2.2.1

[ToHnMarth U UCHONB30BATh MPEUMYIIECTBA KOMAaHIHONW U MHAWBHUIYabHON paObOTHI
IIpU PEIIEHUH KOHKPETHOH Mpo0seMbl, 000CHOBBIBaTh HEOOXOIUMOCTh ITPUMEHEHHUS
rpynnoBbIX (GOpM B3aUMOJICHCTBUS MPHU PELICHUU MOCTABICHHON 3a1auu;IPUHIMATD
[EeNb COBMECTHOW JESTEIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBHA 1O ee
JOCTHMXKEHHIO: paclpeleNiaiTh pOJIM, JOTOoBapuBaThCsA, OOCYXAaTh TMpolecc Hu
pe3yJIbTaT COBMECTHOH pPabOTHI;yMeTh 00O0OINATh MHEHHUS HECKOJIBKHUX YEJIOBEK,
MIPOSIBIISATH TOTOBHOCTD PYKOBOJUTB, BBITIOTHSTh MOpYYEHUS,
MOTYMHATHCS; TNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PAaOOTHI, OIMPENENATh CBOIO
ponb  (C  y4eroM MpEANOYTeHHH W  BO3MOXKHOCTEH BCEX  YYaCTHHUKOB
B3aMMOJICHCTBHS), paCIpEACATh 3a/1a4l MEXKIy WICHAMH KOMaH/bI, Y4aCTBOBATh B
rpynnoBbix Gopmax paboTsl (00CYKIeHHs, 0OMEH MHEHUH, "MO3TOBBIE HITYPMbI" U
VHBIC);BBINIOJIHATh CBOIO 4YacTh pabOTHI, AOCTHTaTh KAa4eCTBEHHOTO pe3yjbTara Mo
CBOEMY HANpaBIECHUIO M KOOPJIWHUPOBATH CBOHM NEHCTBUS C JIPYTMMH YICHAMHU
KOMAaH/IbI;0I[CHUBATh KauyeCTBO CBOETO BKJIQJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aWMOJECUCTBUSA; CPAaBHUBATH




pe3yJIbTaThl C UCXOAHOM 3aJavyeil M BKJIAJ Ka)XJOTO 4YJ€Ha KOMaHIbl B JOCTHXEHUE
pe3yabTaToOB, pasnensiTh cdepy OTBETCTBEHHOCTH M TMPOSBIATH TOTOBHOCTh K
MPEIOCTABIICHUIO OTYETA ITepel IPYIIION

Pezynamuenvie YY/[

3.1

Cam oopzanuzayus

3.1.1

BouBnate  mpoOneMbl Ui pelIeHUMss B OKM3HEHHBIX M Y4eOHBIX
CUTYaLUSAX;CaMOCTOSITENIbHO COCTABIISTh aJITOPUTM PEILIEHUs 3aJauu (WM €r0 YacTh),
BbIOMpPATh CrOCOO pelieHus y4eOHOW 3aJayM C y4eTOM HMEIOIIUXCS PeCcypcoB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATH IIpe/ijlaraéMble BApUAHThI PEeLLIEHUI

OpueHTHPOBATECS B Pa3IMYHBIX MOJAXO/aX MPHUHATUS pelleHU (MHIMBUAYaAJIBHOE,
NPUHATHE pEUICHUs] B TpYIIE, MPUHIATHE PELICHUM TIpYyMIoi);COCTaBIATh IUIaH
JelcTBUi (IU1aH peanu3aliid HAMEYEHHOTO aJrOpUTMa pelleHHs), KOPPEKTUPOBATh
MPEIJIOKEHHBI AITOPUTM C YYETOM IOJY4YEHHMs] HOBBIX 3HAaHUH 00 HM3yyaeMOM
00BbeKTe;IeNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE

3.2

Camorxoumponw

3.2.1

Bnanmers criocobamMu caMOKOHTPOJISI, CAMOMOTHBALIMK U PEDICKCHH

322

Brocuts KOPPCKTHUBBI B JACATCIIBHOCTbL Ha OCHOBC HOBBIX O6CTO$IT€J'IBCTB,
N3MCHUBIINXCA chyauHﬁ, YCTaHOBJICHHBIX OH_II/I6OK, BO3HHKIINX prIIHOCTef/'I

3.23

JlaBaTh aleKBaTHYIO OLEHKY CUTyallu Y MpelaraTh IUIaH €€ U3MEHEHUS;yYUThIBATh
KOHTEKCT U MpPEABHUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTb IIPH PELICHUH
yu4eOHOIt 3a/1a4H, aJanTHPOBATh pelieHne K MEHSOIUMCS
00CTOSATENLCTBAM;00bACHATh NPUYMHBI JOCTHKCHHUS (HEIOCTIIKEHHS) pe3yJIbTaToB
NESITEeIbHOCTH, JlaBaThb OLIEHKY IPUOOPETEHHOMY ONBITY, YMETb HAXOJIUTh
IIO3UTUBHOE B IIPOU3OLIEAIIEH CUTyalluU;0L€HUBATh COOTBETCTBUE PE3YJIbTaTa LICJIH
U YCIIOBHSIM

33

OMOYUOHATBHBLI UHMETTIEKN

3.3.1

Pa3znuyath, Ha3bIBATh M YIIPABIATH COOCTBEHHBIMH SMOIIMSIMHI U SMOIUSIMH PYTHX;
BBISIBJISITh W QHANU3UPOBATh NPUYUHBI SMOIMI;CTaBUTh Ce0s HAa MECTO JPYroro
YeJIOBeKa, IMOHMMaTh MOTHBBI M HaMEpPEHHUS JPYroro;peryjaupoBarbh Crocoo
BBIPAKEHUS YIMOLIMIA

3.4

Ipunsmue cebs u Opyeux

3.4.1

OC03HaHHO OTHOCHUTHLCA K APYrOMYy UEJIOBEKY, €0 MHEHHIO; IPU3HABATH CBOE MPABO
Ha OMMUOKY M Takoe e NpaBO Jpyroro; MNpUHUMATh ce0s U JApYyTrux, He
OCYKJIast;0TKPBITOCTh Ce0€ M JPYTHM;0CO3HABATH HEBO3MOXHOCTH KOHTPOJIUPOBATH
BCE BOKPYT




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI

7 KJIACC
Kona .
IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJabTara
5 BeposATHOCTE M cTaTHCTHKA
Yurate uHpOpMAIHMIO, MPEACTABICHHYIO B TaOImuIlaX, Ha AMAarpaMMax,
5.1 MPEACTABISITh JIaHHBIE B BUAEC TaOJUIl, CTPOUTH JIHArPaMMBI
(cTonOukoBbIe (CTONOUATHIE) M KPYTOBBIE) 110 MAacCHBaM 3HAUYCHUH
55 OnuceiBaTh M MHTEPIPETUPOBATH pEAIbHBbIE YHUCJIOBBIE JIaHHBIE,
' MIPEJICTABJICHHBIC B TA0IHIIAX, HA qUarpaMmax, rpadukax
Hcnonb30Bath u1sl ONMMCAHUS TAHHBIX CTATUCTUYECKHE XapPaKTEPUCTUKH:
5.3 cpenHee apudmernyeckoe, MeauaHa, HaWOOIbIIee M HaWMEHbIIIee
3HA4YEHUs, pa3Max
HMMeTrs mpencraBieHue O CIy4alHOW M3MEHYMBOCTH Ha NpPHUMEpax LEH,
54 bu3NYeCKUX  BEIWYMH,  AaHTPOIIOMETPUYECKUX  JaHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KVIACC
Koxa .
IIpoBepsiemble NpeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
MPOBEPAEMOro .
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHus
pe3yJbTara
5 BeposTHOCTB U cTaThCTHKA
W3Biiekath U MpeoOpa3oBBIBATE MH(POPMAIUIO, MPEACTABICHHYIO B BUJIC
5.1 Tabnul, auarpamMM, rpaduKoB, MPEACTABIATh JAHHbIE B BHAE TaOIHII,
Juarpamm, rpagukoB
OnuceiBaTh JaHHBIE C MOMOINBIO CTATHCTHUYECKUX IMOKA3aTeNIeil: CpeHux
5.2 3HaYeHU U Mep paccewBaHHs (pa3Max, OUCIEPCUS M CTaHAAPTHOE
OTKJIOHCHHE)
53 HaxoauTe 4acTOTHI YMCIOBLIX 3HAYEHUI U YaCTOThHI COOBITHUM, B TOM YHCIIE
' M0 pe3yJibTaTaM U3MEPEeHH U HaOI0IeHUI
54 HaxoauTh BEpOSTHOCTH CIy4YailHBIX COOBITUI B OMBITAX, 3HASI BEPOATHOCTH




SJIEMCHTAPHBIX CO6I>ITI/Iﬁ, B TOM 4YHUCJIC B OIIBITaX C PAaBHOBO3MOXHBIMH

9JICMCHTAapHbBIMHU COOBITUSIMU

Hcnonb30BaTh rpaduueckue MOJICNN: JIEPEBO CIYYaHOTO SKCIEPUMEHTA,

5.5
JarpaMMbl DHsepa, YucioBas npsmas
OnepupoBaTb NOHATHAMH: MHOXECTBO, IIOAMHOXECTBO; BBIIIOJIHATH
5.6 ornepanuuy HajJ MHOXECTBaAMM: OOBEIMHEHUE, NEPEeCceYeHUE, NONOIHEHNUE;
NIEPEUYUCIIATD JIIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB
Hcnonb3oBaTe rpapuueckoe MpeiCcTaBIEHUE MHOXKECTB U CBSI3€H MEXITY
5.7 HUMH JUIs ONIMCAHMS IIPOLECCOB U SIBJICHWUM, B TOM YHUCIE NPU PELICHUHU
3a7ja4d U3 IpYrux y4eOHbIX IPEIMETOB U KYpPCOB
9 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJbTaThl 0CBOCHUS] OCHOBHOI
NpoBepPseMoOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yabrara
5 BeposTHOCTB U CTaTUCTHKA
W3BnekaTb u mpeoOpa3oBbIBaTh HH(POPMAIUIO, MPEJICTABICHHYIO B
5.1 pa3NMYHBIX WCTOYHMKAX B BHAE TalOnui, JuarpaMM, TIpagHKoB,
IIPEJICTaBIATh JaHHbIE B BUJIE TaOIMIL, AUarpamMmm, rpa(puxkos
Pemate 3amauM OpraHM30BaHHBIM NEpeOOPOM BAapPHAHTOB, a TaKXKe C
5.2
MCIIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUI U METO/IOB
Hcnonp30BaTh onucaTesbHbIE XapaKTEPUCTUKHU JJII MACCHBOB YHCJIOBBIX
53
JAaHHBIX, B TOM YMCJIE CPEHNE 3HAYCHUS U MEPhl PACCEUBAHUS
HaxonuTh 4acTOThI 3HAYCHUN U YaCTOTHI COOBITHSA, B TOM YHCIIE TIOIb3YACh
54
pe3ysibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HaOII0IeHN I
HaxonuTh BEpOSTHOCTH CIy4aHBIX COOBITHI B M3YYEHHBIX OIBITAaX, B TOM
5.5 YHUCJIe€ B OIBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTApPHBIMU COOBITHSIMH, B
CEpHAX UCIBITAaHUH 10 MIEPBOr0 yCIIEXa, B CEPUAX UCTbITaHUI bepHynun
HNMers mnpencraBieHHEe O CIIy4yalHOM BEIMYMHE M O PACIPECICHUN
5.6
BEPOATHOCTEM
HmeTs mpencTaBieHHE O 3aKOHE OOJBIIMX 4YHUCENl KaK O MPOSBICHUH
5.7

3aKOHOMCPHOCTH B CHy‘I&ﬁHOﬁ H3MCHUYUBOCTHU U O POJIM 3aKOHaA OONBIINX




YuCes B IPUPOJIE U OOIIECTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposTHOCTB U cTaTHCTUKA
[IpencraBneHne AaHHBIX B BUJE TAONHI], AMArpamMM, rpauKoB. 3alOTHEHHE
TaONMI, YTEHUE M IOCTPOEHHE IuarpaMMm (CTOJIOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBbix). Urenwe rpaduKOB peadbHBIX TMporeccoB. M3BnedeHue
uHbOpMallMl M3 OUarpaMM M TaOJMI], UCIOJIb30BAaHUE U HHTEPIpPETAUs
JAHHBIX
OrnucaTenpHas CTaTHCTHKA: cpelHee apu(MmeTHyecKkoe, MeauaHa, pa3zMmax,
5.2 HauOoJIbIlIee U HaUMEHbILIEe 3HaUeHUs1 Habopa YMCIIOBBIX JaHHBIX. [IpumMepbl
CITy4ailHOM M3MEHYHUBOCTH
CrnyuyaliHpIf SKCIIEpUMEHT (OMBIT) U CilydaiiHoe coObiTHe. BeposTHocTh u
53 yacTtoTa. Poib MamoBEpOATHBIX M NPAKTUUECKH IOCTOBEPHBIX COOBITUH B
npupojie u B obmiectse. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, BepmmHa, pedbpo. Crenennp BepmuHbl. Yucino pédep u cymmapHas
54 ctenenb BepiuH. [Ipencrasnenue o csisHOCTH rpada. Llenu u muknsl. [Tytu
' B Trpadax. OO0xom Trpada (ditmepoB myth). IlpencraBienue 00
OpUEHTHPOBAaHHOM rpade. Pemmenue 3a1au ¢ momouibio rpadon
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BepositHOCTB 1 cTatucTHKa
5.1 [IpencraBnenne JaHHBIX B BUJE TAOIUII, JHAarpaMm, rpadukoB
- MHOX€eCTBO, JJIEMEHT MHOXECTBa, MOJAMHOXecTBO. Omepanuu  Haj
' MHO’KECTBaMU: 00bEAMHEHUE, TIepeceYeHHe, JOMOTHEHUE
53 CpoiicTBa omnepaiuii HaJi MHOXKECTBAMU: MIEPEMECTUTEIBHOE, COUETATEeNbHOE,
' pacnpeenuTenbHOe, BKIYEHUS
s4 Hcnonp3oBanue rpaduyeckoro MNpeACTABICHUS MHOXKECTB JUIsl ONUCAHUS
' peaNbHBIX MPOLIECCOB U SBICHUH, PU PEUICHUH 3a/1a4.
55 N3mepenne paccenBaHusl JaHHBIX. /[ucriepcusi U cTaHIApTHOE OTKIOHEHUE

YHCIOBBIX HA0OpOB. JlMarpamma pacceuBaHUs




DOneMeHTapHble COOBITUA CciaydaiiHOro ombiTa. CiydaifHble COOBITHS.

BepositHocTi  cOOBITHIL. ONBITEI ¢ PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIMH

>0 coObrtusiMmu.  CoyuadiHbiii  BBIOOp. CBsI3b  MEXIYy MaJIOBEPOSITHBIMH U
MPAKTUYECKH JJOCTOBEPHBIMH COOBITHUSMU B IIPUPOJIE, OOIIIECTBE U HAYKE
HepeBo. CBolicTBa JEPEBbEB: EAMHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE
5.7 BHCSIYEH BEPIIHUHBI, CBA3b MEXKY YHMCIIOM BEPIIMH U ynuciioMm pédep. [Ipasuio
yMHOXeHUs. Perienue 3a1a4 ¢ moMouisio rpagos
[TpotuBomnonoxHusle coObiTUs. Juarpamma DOiinepa. OObeauHeHHEe H
5.8 nepeceyeHne coObiTui. HecoBmecTHbie coObiTus. Dopmyna ciioxeHUs
BEPOATHOCTEMN
59 YcnoBHas BepossTHOCTB. [IpaBuio ymHoxxenus. HezaBucumelie coObITHs
IIpencraBnenue 5skcnepUMeHTa B BuAe JepeBa. Pemenue 3agad  Ha
5.10 HaXO0XJCHHUE BEPOSITHOCTEN € MOMOIIBIO JEpPEBa CIYYaHHOIO SKCIEPUMEHTA,
nuarpamm Ditnepa
9 KJIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB 1 cTaTuCTHKA
[IpencraBneHue gaHHBIX B BUAE TaOJIHI, AMArpaMM, TpaduKoOB, UHTEPIPETALS
5.1 naHHbIX. UTeHHe W mocTpoeHue Tabnull, auarpaMM, rpaduKoB MO pPealbHBIM
JTAHHBIM
5.2 [TepectanoBku u pakTopua
53 CouyeTaHus ¥ YUCIIO COYETAHUI
5.4 Tpeyronsuuk Ilackans. Pemenue 3a1ay ¢ HCOIb30BaHUEM KOMOMHATOPUKH
5 I'eomerpuueckass BeposaTHOCTb. Cily4ailHbId BBIOOp TOYKHM W3 (UTYPHI Ha
. IJIOCKOCTH, U3 OTPE3Ka U U3 1yT'H OKPYKHOCTH
5.6 Hcneiranne. Ycenex u Heyaaua. Cepus UCIBITAHUN 10 IEPBOIO ycrexa
57 Cepus ucnbeiTanuii bepnyman. BepositTHocTH coOBITHH B CepUM HUCTIBITAHUN
' bepnynnu
5.8 CrnyyaliHasi BeTMYMHA U paclpeiesIeHHe BEPOSTHOCTEH
59 Maremartnueckoe oxxugaHue u - gucnepcus. I[lpumepsl MaTeMaTHYECKOro
' OKUJAHMSI KaK TEOPETUUECKOI0 CPEJHETO 3HAUEHUS BETUUMHBI
5.10 MatemaTnueckoe OXKHUIAaHUE W JUCHEpPCUsl CIy4dyalHOW BEJIMYUHBI «UHCIIO




YCIIEXOB B CEPUU UCTIBITAHUN bepHyin»

5.11

[Tonsitne o 3akoHe OodbIIMX yucen. M3mMepeHue BEpOATHOCTEH C MOMOIIBIO

gacToT. Poib 1 3HaueHue 3aKkoHa OOJIBIINX YHCE B IPUPOJIE U OOIIIEeCTBE




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

Kon
NpoBepPsIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOT'0 001IIero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh MOHATUSMU: MHOXKECTBO, MOJAMHOKECTBO, ONIEPAIIT
HaJl MHOXECTBAMM; YMEHUE ONEpUPOBaTh MOHATUAMU: Ipad, CBA3HBIN rpad,
JEPEeBO, LUKJ, IPUMEHATh UX MPH PEUICHUH 3aJa4; YMEHHUE HCIOJb30BaTh
rpadguueckoe TPEACTaBICHHE MHOXECTB [UIsl OINHCAaHUS peallbHBbIX
MIPOLIECCOB U SIBIICHU, P PEIICHUH 3a/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB

YMeHue omnepupoBaTh MOHSATUSIMU: ONpEIENIeHHEe, aKcuoma, Teopema,
JOKA3aTeNbCTBO;  yMEHHE  pacro3HaBaTh  UCTHHHBIE U JIOXKHbBIE
BBICKA3bIBAHUS, MPUBOAUTH TMPHUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPHIIAHUS BBHICKA3bIBAHUI

YMeHune onepupoBaTh IOHATHSAMHU: HATyPAIBHOE YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, ACIMMOCTb HATYPAJIbHBIX YUCEI, NPU3HAKU AEIUMOCTH,
LIEJIOE YUCII0, MOJYJIb YMCa, OOBIKHOBEHHAs! OpoOb M JAecsATHYHas JpoOb,
CTAaHJAPTHBIA BHJ YUCJA, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKUIl KBaJpaTHBI KOPEHb, YMEHHUE BBINOJIHATH JACUCTBHUS C
YUCJIAMM, CPaBHHUBAThb U YIOPSAN0YMBATH YMCJIA, IPEACTABIATH 4YUCIA HA
KOOPJIMHATHOM MpPsIMOM, OKPYIJIATh YHWCIA; yMEHUE JelaTh NPUKUIKY H
OLICHKY p€3yJIbTaTa BbIYMCICHHI

YMeHue ONCprupoBaTh TMOHATUAMU: CTCHCHL C MCJIbBIM II0Ka3aTCJICM,
apu(MeTHUECKUI KBaIpaTHBIM KOPEHb, MHOTOWICH, alredpandeckas qpoos,
TOXIECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENeHU OOoJbIie
€VHUIIBI; YMEHHE BBINOJHATH pacd€Tbl 1Mo ¢GopMysiaM, IpeodpazoBaHuUs
LEJbIX, APOOHO-PAMOHATIBHBIX BBIPAKECHHH W BBIPAKCHUH C KOPHSIMH,
pa3JIoKeHHe MHOTOWICHa Ha MHOXHTEIH, B TOM YHCJIE C UCIOIb30BAaHUEM
(opMyI1 pa3HOCTH KBaJPaTOB M KBaIpaTa CYMMBI U Pa3HOCTH

YMeHue omnepupoBaTh MOHSATUSMHU: YHUCIOBOE DPABEHCTBO, YpaBHEHUE C
OJHOU MEPEeMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE pellaTh JIMHEHHbIE W KBaJpaTHbIE ypaBHEHHUA, JAPOOHO-
palMoOHalIbHbIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI ABYX JIMHEUHBIX
yYpaBHEHM, TMHEHHbIE HEPABEHCTBA M UX CUCTEMBI, KBaJIpaTHbIE U APOOHO-
palloHalbHbIE HEPABEHCTBA C OJHOM IEPEMEHHOW, B TOM YHCIE INpU
pelIeHnU 3aja4 W3 JPYruxX IMpeIMETOB M MPAKTUYECKUX 3a/jay; YMEHHE
UCIIOJIb30BaTh KOOPJIMHATHYIO HPSIMYIO U KOOPAMHATHYIO IUIOCKOCTH JJIst
M300pakeHUsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, Tpapuk (yHKIUM, HYIH
(YHKIMK, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IMPOMEXYTKH BO3pACTaHUS,




yObIBaHMS, HauWOOJIbIIEE W HAWMEHbIIIee 3HA4YCHUs (QYHKIUU, YMECHHE
ONEPHPOBATh TOHATHSAMHU: TIpsAMas MPOMOPIHOHAIBHOCTh, JHHEWHAs
GyHKIUsA, KBajpaTHuHas (QYHKIOUS, OOpaTHas MPOMOPIHOHAILHOCTS,
napabona, rumnepooia; yMeHue CTpOUTh rpa@uku (PyHKUIUN, UCIOIB30BaTh
rpaduku A7 ONpEeNeNeHHUs CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, s
pemieHus 3a7a4 M3 JPYyruxX Y4eOHBIX NPEJAMETOB M PEAJbHOW >KU3HU;
YMEHHE BBIpaKaTh (POPMYJIAMU 3aBHCUMOCTH MEKIY BETUINHAMU

YMeHue onepupoBaTh NOHATHAMM: MOCIEI0BATEIBLHOCTD, apu(mMeTnueckas
U TEOMETpUYECKas IPOrpEeCcCHMH; YMEHME HCIIOJIb30BAaTh  CBOMCTBA
NOCJIEI0BATEIBHOCTEH, (OPMYINIBI CyMMBI M OOIIETO 4iIeHA MPU PEHICHUU
3a7a4, B TOM YHCJE 3aJa4 U3 JPYTruX ydyeOHbBIX IMPEIMETOB U peaibHOU
KU3HH

YMeHue pemate 3a1a4M pasHbIX TUIOB (B TOM YKCJIE HA MIPOLEHTHI, JOJIU U
4acTH, JBWKEHHE, paboTy, IIeHy TOBAPOB M CTOMMOCTH MOKYIIOK U YCIYT,
HAJIOTH, 3aJa4yd #3 O00JacTh YNpPaBICHHUS JIMYHBIMH W CEMEHHBIMHU
(¢buHaHCaMM); YMEHHUE COCTaBIISATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U
CUCTEMBI IO YCJIOBHMIO 3aJayd, HCCIENOBATH IIOJYyYEHHOE pEIICHHE H
OLIEHUBATb MIPABJIONOA0OHOCTb NOJYUYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUTypa, TOYKA, OTPE30K, MpsMasi, JIyd,
JIOMaHas, YroJl, MHOTOYTOJIbHUK, TpPEYTOJbHHUK, paBHOOCAPECHHBIA U
PaBHOCTOPOHHHI TPEYTOJBHUKH, MPSIMOYTOJIBHBIN TPEYrOJbHHUK, MEIUAHA,
OuccekTpuca u BBICOTA TPEyroJibHUKA, YeTHIPEXYTOJBHHUK,
napajiesiorpaMM, poM0O, MPSMOYTOJILHUK, KBaIPaT, TPANCIHs; OKPYKHOCTb,
KpYT, KacaTenbHasi; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMH (QUTYpPaMH; YMEHUE
pemiats 3a/a4d, B TOM YHKCJIE M3 MOBCEAHEBHOW XU3HU, HA HAXOXKICHUE
TEOMETPUYECKUX BEIMYWH C TPUMEHEHUEM HM3yYeHHBIX CBOWCTB (QUryp U
¢dakToB

10

YMeHue omnepupoBaTh IMOHSATHSAMHU: PABEHCTBO  (QUIYp, PaBEHCTBO
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPHNEHAMKYJIAPHOCTh MPSMBIX, YroJl
MEXY MPSIMBIMH, NIEPIEHANKYIISIP, HAKJIOHHAS, IPOEKIHs, mogodue Gpuryp,
NOJOOHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCUTENIIBHO TOYKH U TMPSMON;
YMEHHE paclo3HaBaTh pPABEHCTBO, CHUMMETpPHI0O M Tmojxodue ¢uryp,
NapajIeNIbHOCTh U NEPIEHAUKYIISIPHOCTD NPSMBIX B OKPY>KaOLIEM MUPE

11

YMeHue ornepupoBaTh MOHATHUSMU: JIJIMHA, PACCTOSHHUE, Yroji (BeIMYMHA
yrila, CHHYC U KOCHHYC yTJIa TPEYroJIbHUKA), TJI0IA/h; YMEHUE OLIEHUBATh
pa3Mepsl IPEAMETOB H OOBEKTOB B OKPYIKAIOIIIEM MUPE; YMEHHUE TIPUMEHSTh
(bopMyIIBI IEpUMETPa U TUIOMIATH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
IO Kpyra, oObeMa MpSIMOYTOJIBHOTO IMapajuieienuIeia; YMEHHUE
MPUMEHSATH MPU3HAKNA PABEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroibHuKa, TeopeMy Iludaropa, TpUrOHOMETPUYECKHUE COOTHOILICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIJIOIIAIEN

12

Ymenne  u3obpaxarb  miuockue  GuUrypl U HUX ~ KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (QUTYpPBl OT PYKH, C TOMOIIBIO  UYEPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPEACTB II0 TCKCTOBOMY HJIM CMUMBOJIBHOMY
OIMNCaHUIO

13

YMmenue ONCpHUPOBATH MOHATUAMHU: HNPAMOYIroJIbHad CHCTEMa KOOPAWHAT,
KOOpAWHATBI TOYKH, BEKTOpP, CyMMa BCEKTOPOB, IMPOU3BCIACHUC BCKTOpA Ha
YUCIIO, CKaJIAPHOC MPOU3BCACHUC BCKTOPOB, YMCHUC HCIIOJIbB30BaTh
BCKTOPBI U KOOPAUHATBI JJIA NPCACTABIICHUS JAaHHBIX W PCHICHUA 3a1a4, B
TOM YHUCJIC U3 APYTUX y‘leGHHX npeaMETOB U peaanoﬁ KHU3HHU

14

VYmMmenne OICpHUPOBATH MMOHATHAMMU: CTOJIOMKOBBIE U KPYTOBEIC AUarpamMmal,
TaOIHIIBI, cpeHee apudMeTHIecKoe, MeIrnana, HanOoIbIlIee 1 HANMEHBITIEe
3HAQYEHWs, pa3Max  YHCIOBOTO  HA0Opa;  yMEHUE  H3BJICKATh,
UHTEPIPETHPOBATh U MPEOOPa30BLIBATh HHPOPMAIIUIO, TIPEACTABICHHYIO B
TabNIMIaX ¥ Ha JUarpaMMax, OTPaKalollyl CBOMCTBA M XapaKTEPUCTUKU
pealbHBIX IIPOLIECCOB U SBJICHUW; YMEHHE DPAaclO3HaBaTb HM3MEHYUBBIC
BCJIMYHMHBI B OKPYKArOIEM MHUPC

15

YMeHue omnepupoBaTh MOHATHAMHU: CIIydalHBIH ONBIT  (CIy4alHBIN
OKCIEPUMEHT),  DJIEMEHTapHOe  COOBbITHE  (dJIEMEHTapHbIM  HCXON)
CJIy4aifHOT'O OIIbITa, CIlydyaifHOE COOBITHE, BEPOSTHOCTh COOBITHS; yMEHHUE
HaXOAWTh  BEPOSTHOCTU  CIy4yallHbIX  COOBITMH B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMM; YMEHHME pellaTh 3aJauu
METOAOM OpPraHM30BAaHHOIO Iepebopa M € HCIOJIb30BAaHMEM IpaBHIIA
YMHOXXEHUS; YMEHHME OLEHMBATh BEPOSITHOCTU pEAIbHBIX COOBITUH U
ABJICHUH, NTOHMMATh POJIb INPAKTUYECKH JOCTOBEPHBIX M MaJIOBEPOATHBIX
COOBITUIl B OKpY’)KAalOIIeM MHpE U B JKU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCEN U €ro
POJIBIO B MaCCOBBIX SIBJICHUSX

16

VYMeHue BbIOMpaTh NOAXOAALIMM M3YYEHHBIH METOJ AJIS PELIeHUs 3a]auu,
IPUBOJUTH INPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPHUPOAE U
JKU3HHM, DPACIIO3HABAaTh IIPOSBIICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE,
OIMUCBIBATh OT/IEJbHBIE BBIJAIOIINMECS PE3yJbTaThl, IIOJIYYCHHBIE B XOJIE
pa3BUTHS MAaTEMaTUKU KaK HAayKH, IIPUBOAUTH IPUMEpPbI MATEMaTHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUHU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 Hucna 1 BBIYUCIEHUS
1.1 Harypanbnble u nensie yncna. [IpusHaky Je1MMOCTH LEIbIX YUCEN
12 OOBIKHOBEHHBIE U JIECATUYHbBIE ApPOOU, MPOLEHTHI, OECKOHEUHBIE IMEPHOIUUYECKHE
Ipodu
1.3 Parnmonanbheie uncia. ApupMeTHuecKue onepayy ¢ paloHAIbHBIMU YUCIIaMU
1.4 HeiicTButenpHbie yncna. ApudmMeTndeckue onepamnuu ¢ AeMCTBUTEIbHBIMU YHCIAMU
L5 HpH6J‘II/I)KéI-£HBIe BBIUMCIICHHUS], TPaBUiIa OKPYTJICHUS, TPUKUIKA U OLIEHKA pe3yibTara
BBIYHMCIICHUI
2 AnrebpanyecKkue BEIpaXKESHHUs
2.1 BykBeHHbIE BbIpa)KeHHsI (BBIPAKEHUS C IEPEMEHHBIMHU)
9 Crenenb ¢ nensiM nokasaresneM. CTeneHb ¢ palMoOHAIBHBIM Moka3zaTesnemM. CBOMCTBa
' CTETIeHH
23 MHorouieHb!
24 Anrebpanueckas 1pooOb
)5 ApudmeTrueckuii KOpeHb HaTypallbHOM cTerneHu. JIeHCcTBUA ¢ apudMeTHUYeCKUMU
’ KOPHSIMH HaTypaJbHON CTETIEHU
3 VYpaBHEHHUsI 1 HEpABEHCTBA
3.1 [enblie u 1poOHO-paroHANIbHBIE ypaBHeHUsI. CUCTEMBI U COBOKYITHOCTH YpaBHEHUH
10 Lensle u apoOHO-palMoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
’ HEPaBEHCTB
33 Pemrenne TekCTOBBIX 33124
4 UYucnoBsle NOCIEA0BATENbHOCTH
4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEIbHOCTEH
4.2 Apudmerrdeckast 1 TeoMeTpudecKas nporpeccuu. @opmMyiia CII0KHBIX IPOLIEHTOB
5 DyHKIHUH
OyHk1us, cnocoOsl 3ananus GyHkuu. I'padux Gynkuu. O6aacTh onpeneneHus u
51 MHOXeCTBO 3HaueHui ¢yHkimu. Hynu ¢ynkuuu. [IpomexyTku 3HaKOMOCTOSHCTBA.
o [IpomMexXyTKH MOHOTOHHOCTH (YHKIMHA. MaKCUMyMbl U MHHUMYMBI (YHKIIHH.
Haubonpiiee n HanmeHblee 3HaYeHUE (DYHKIIMN Ha TPOMEKYTKE
6 Koopaunats! Ha IpsAMOIA U IJIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GpUrypsl 1 UX CBOMCTBA




7.2 TpeyroapHuk
7.3 MHOroyrojapsHuKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3Mepenne reoMeTpru4ecKiX BEJTMYNH
7.6 BexkTopsl Ha T10CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
MatemaTtuka. BeposaTHOCTh U cTaTUCTHKA: 7 — 9 —e Ki1acchl: 0a30BbIi YPOBEHD:
y4ueOHuK B 2 yactsax / Beicoukuii U.P., Amenko U.B.; nox penakuueii Amnienko
N.B. — M.: AkninonepHoe obmectBo «M3narensctBo «IIpocsemenuey, 2024

METO/IUYECKHUE MATEPUAJIbI IS YUUTEJISA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

MHTEPHET
1. [Tnatdopma GaHKa TPEHUPOBOUHBIX 3aJaHUM JIJIs1 TOJATOTOBKH K
TECTUPOBAHUIO (DYHKIIMOHALHON TPAMOTHOCTH 00YYaIOIUXCS
https://fg.resh.edu.ru

2. Ilopran «Poccuiickas anekTpoHHas mKosa» https://resh.edu.ru

3. HaBuratop Hay4HO-METOAMYECKHUX Pa3pabOTOK
https://apkpro.guppros.ru/navigator/

4. bubnauoTeka mudppoBOro 00pa3zoBaTeIbHOr0 KOHTEHTa https://urok.apkpro.ru

5. Ilopran ®I'BHY «®enepanbHblii MHCTUTYT NEAATOTUYECKUX U3MEPEHUIN
https://fipi.ru

6. l'ocynapctBennas uadopmarmonnas cucrema « CoppeMeHHas mudponast
oOpazoBaTenbHas cpena» https://online.edu.ru
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