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IHHOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1M(GPOBOM MHpE BEPOSITHOCTh M CTAaTHCTUKAa MNPHOOpETaroT BCE
OO0JIBIITYI0 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPHIOXKEHHH, TaK U UX POJIU B
oOpa3zoBanun. Kaxaplii 4enoBeK MOCTOSHHO NPHUHUMAET PEIICHHS HA OCHOBE UMEIOIIUXCS Y
HEro JIaHHBIX. A i1 00OCHOBAHHOTO MPHUHSTHS PELICHUS B YCIOBUSIX HEAOCTAaTKa UM U30bITKA
uHbOpMaMM HEOOXOJAWMO B TOM YHCIE XOpOImIO CHOPMHPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHYECKOE MBIIIICHHE. FIMEHHO M03TOMY OCTpO BCTasla HEOOXOAUMOCTh CPOPMHUPOBATH Y
oOyyaromuxcs, B ToM 4umcie oOydaromuxcs ¢ 3IIP, ¢GyHKOMOHAIBHYIO T'PaMOTHOCTb,
BKJIIOUAIOLIYI0 B ce0s B KayeCTBE HEOTHEMJIEMOM COCTABISIOLIEH YMEHHE BOCIPHUHUMATH U
KPUTHYECKH aHAIM3UPOBATh MH()OPMAINIO, TPEICTABICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTHMX pEaJIbHbIX IPOLIECCOB U 3aBHCUMOCTEH, NpPOU3BOAUTH
MIpOCTENIINE BEPOSTHOCTHBIE pacyEThl. 3HAKOMCTBO C OCHOBHBIMU NMPUHIMIIAMH cOOpa, aHaIu3a
U TPEICTaBICHUS JAaHHBIX U3 Pa3jIMuYHBIX cep *KU3HU OOIIecTBa M rocyAapcTBa MpHOOIIaeT
oOyuaronuxcs K 00IIeCTBEHHbIM UHTEPECaM.

B crpykrype mporpamMmbl ydeOHOro Kypca «BeposTHOCTh M CTaTUCTHKa» OCHOBHOM
IIKOJIbI  BBIJICJIEHBI CIEAYIOIINE CcOJepKaTellbHO-MeToauueckue nuHuM: «lIpencraBnenue
JAHHBIX W OMNHcaTelbHas CTAaTUCTHKaA»; «BeposATHOCTb»; «DJeMEeHThl KOMOWHATOPUKH;
«BBenenue B Teopuio rpadony.

Copnepxanne nauHuu «lIpeacraBieHue NaHHBIX U OMHCATENbHAsl CTATHUCTUKA» CIYKUT
OCHOBOI 111 pOpPMHUPOBAHUS HABBIKOB pabOTHI ¢ MH(OPMAaLMEN: OT YTEHUS U MHTEpIpeTaluu
nHpopManuu, TPEACTABICHHOW B TabMWIax, Ha JuarpaMmax ©u rpadukax g0 coopa,
MIpe/ICTaBJICHMS U aHaJIN3a JAHHBIX C UCIOJIb30BAaHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPETHUX
U paccenBaHusa. PaGoras ¢ maHHbIMH, oOywatontuecs ¢ 3I[IP ywarcs cuurteiBaTh U
MHTEpPIPETUPOBATh JAHHBIE, BBIABUIATh, ApPryMEHTUPOBaTh W KPUTHUKOBATH IpOCTEUIINE
TUIOTE3bl, Pa3MBILUIATh HaJ (PaKTOpamu, BBI3BIBAIOIIMMH W3MEHYMBOCTb, W OLEHHUBATh HX
BIJIMSIHUE HA paCCMaTPUBAEMbIE BEJTUUYMHBI U TPOLIECCHI.

NuaTyutnBHOE  TpEeACTaBICHHE O  CIy4allHOW  M3MEHYMBOCTHU,  HUCCIEIOBaHHE
3aKOHOMEPHOCTEH M TEHJCHIIMN CTAaHOBUTCS MOTHMBUPYIOIIEH OCHOBOW I M3Y4EHUS TEOPUU
BeposTHOCTEH. bosbimoe 3HadeHue st obywaronuxcs ¢ 3I[IP 3mece mmeroT mpakTUdeckue
3a/1aHHs], B YACTHOCTH OMBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMUA MOJEIISIMH.

[TonsiTHEe BEpOSATHOCTH BBOJIUTCS Kak Mepa MpaBaonono0ust ciaydaiHoro coobitus. [lpu
u3yueHuu Kypca oOyuaromuecsi ¢ 3I1P 3HakomsTcs ¢ mpocTeHIIMMU METOJaMU BBIYMCIICHUS
BEPOSATHOCTEHN B CIIy4alHbIX 3KCHEPUMEHTAX ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIOUIMMH CTaBUTh W pellaTh 0OoJiee CIOXKHbIE 3amadd. B
KypC BXOJAT HayaJlbHbIE MPEACTABICHUS O CIY4YailHbIX BEJIMYMHAX U HUX YHCIOBBIX
XapaKTEePUCTUKAX.

Takxke B pamkax 3TOro Kypca OCYIIECTBIsieTCs 3HAKOMCTBO oOyuatomtuxcsa ¢ 3IIP ¢
MHOXECTBAMH W OCHOBHBIMHU OIE€palMsIMH HaJ| MHOYKECTBAMH, PACCMATPUBAIOTCA HPUMEPHI
MIPUMEHEHHUS JJI pelIeHUs 3a7a4, a TaK)Ke UCIOJIb30BaHUS B IPYTMX MAaTEMaTUUYECKUX Kypcax U
y4eOHBIX MpeAMETax.

B cBs31 ¢ TeM, UTO TaHHBIN KypC BBI3BIBAET HAUOOJIBILINE CIOXKHOCTH JUI 00yUYaroImuXCs
¢ 3IIP, cBs3aHHBIE CO CHMIKEHHBIM YPOBHEM DPa3BUTHUS CIOBECHO-JIOTMUECKOTO MBILUIECHHUS, €r0
U3yYeHHE JOJKHO CTPOMUTHCS Ha 0a30BOM YPOBHE U JIOCTYITHOM Uil YUEHHKOB MaTepuale.
OCHOBHOE BHUMAaHHE CIENyeT yAEIUThb pa3leslaM, CBA3aHHBIMHM C IIOBTOPEHHEM IPONAECHHOTO
MaTepuaga, YBEJIMYUTh KOJIMYECTBO YNPAKHEHWM M 3alaHUM, CBSA3aHHBIX C IPAKTHYECKON
JeATeIbHOCTHIO 00YUaIOIIMXCSL.

B 7-9 xmaccax usydaercs yueOHbIH Kypc «BeposITHOCTh M CTaTUCTHKa», B KOTOPBIH
BXOJAT paznensl: «lIpencraBieHne NaHHBIX M OINHUCATENbHAs CTATUCTHKA», «BeposTHOCTBY,
«OneMeHThl KOMOMHATOPHKIY», «BBezieHne B TEOpHUIO TpadoBy.



Ha m3ydenue ydebHOrOo Kypca «BeposTHOCTh M craTHCcTUKa» oTBoauTcs 102 waca: B 7
kiacce — 34 yaca (1 yac B Hegento), B 8 kiacce — 34 vaca (1 gac B Hezento), B 9 kiacce — 34 yaca
(1 yac B Heneno).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenne MaHHBIX B BHJE TaONWL, AUarpamMm, rpadukoB. 3amoiHEHUE TaOmwil,
YTCHHE U MMOCTPOCHHE JrarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHne rpadukos
peanbHBIX TporeccoB. M3BiedeHnne WHGOpPMANMK W3 JUArpaMM M TaOJIUI, HCIIOJB30BAaHUE H
UHTEpIIpEeTaIs JaHHBIX.

OmnwmcarenpHasi CTaTUCTHKA: CpeHee apudMeTHUecKoe, Meluana, pa3Max, HanOoJIbIIee 1
HauMeHblIIee 3HaueHus1 Habopa YMCIIOBBIX TaHHBIX. [Ipumepsl ciiyyaiiHOM U3MEHUNBOCTH.

CnyyaiiHbll SKCIIEpUMEHT (OIBIT) U cilyyaiiHOoe coObiTue. BeposrHocTs u yactorta. Poib
MaJIOBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B mpupoje U B oOuiectBe. MoHeTa u
UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepiiuHbl. Yncno pédep u cyMMapHas CTETICHb BEPIIHH.
[IpencraBnenune o cszHoctu rpada. Llenn u muxnsl. [lytu B rpadax. O6xoxn rpada (siiaepos
nytb). [IpencraBnenne o6 opueHTHpoBaHHOM Ipade. Pemenne 3agad ¢ noMoIibio rpagos.

8 KVIACC

[IpencraBneHune JTaHHBIX B BUJIE TAOJIUII, TUArpaMM, Tpa(uKoOB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, NOJMHOXeCTBO. Omepamuu HajJ MHOXKECTBaMHU:
oObeMHEHUEe, TepecedyeHue, pgonojgHeHue. CBoiicTBa omepanuii HaJ MHOXECTBaMHU:
MepeMecTUTENbHOE, COYeTaTelbHOE, paclpeAeauTeNbHoe, BKIoueHus. lcnonb3oBaHue
rpauIecKOTO MPEACTABICHUS MHOXKECTB ISl OTIMCAHMS PEATbHBIX MPOIECCOB U SBICHUU, TIPH
pelIeHNH 3a/1ay.

N3mepenue pacceuBanus naHHbIX. Jlucmepcus M CTaHIApTHOE OTKIOHEHHME YHCIIOBBIX
HabopoB. /luarpamma paccerBaHHUsI.

DOneMeHTapHble COOBITHS cllydailHOro ombiTa. CrydaiiHple coObITHS. BepositTHoCTH
coObITHH. ONBITBI C PAaBHOBO3MOXHBIMHU DJIEMEHTAPHBIMU COOBITHSAMHU. CiydailHBI BBIOOD.
CBsi3b MEXIy MAaJOBEpPOSTHBIMU U MPAKTHUUECKU JOCTOBEPHBIMH COOBITHSIMH B MPHUPOJIE,
00I1IeCTBE U HAYKe.

HepeBo. CBoiicTBa JepeBbeB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BUCSYEH BEPIIUHBI,
CBS3b MEXKJy UYMCJIOM BepuIMH U yucioM pé&bep. [lpaBuno ymHokenusi. Pemenue 3amau c
MTOMOTIIBIO TpadoB.

[IpoTuBononoxkHbie coObITHA. [(uarpamma DOitntepa. OObeauHEHHWE | IEPECEUYCHHUE
coopiTuii. HecoBmecTHbie coObiTusA. Dopmyna  CIOKEHUS  BEPOATHOCTEH.  YcCIoOBHas
BepOsATHOCTH. [IpaBuno ymHoxxenus. HesaBucumbie coObitus. [IpeacraBieHne sKkCepuMeHTa B
BUJIE JiepeBa. PelieHne 3amay Ha HAXOXJACHUE BEPOSITHOCTEH C MOMOUIBIO JIEpeBa CIy4aHOTO
SKCIIEPUMEHTA, TUarpaMmm Juiepa.

9 KIIACC

[IpencraBnenue AaHHBIX B BUAE TaONMLl, AUarpamm, rpadMKoB, HHTEpIpPETAlUs JaHHBIX.
Urenue 1 nocTpoeHue TabNIuL, TuarpaMM, rpaMKoB 10 peaabHbIM JIaHHBIM.

IlepectanoBku u Qaxropuan. CodyetaHus U 4yuciao couetaHuid. TpeyronpHuk Ilackans.
Pemienue 3a1a4 ¢ uCrosib30BaHNEM KOMOWHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CilyyaifHblil BEIOOp TOUKM M3 (UIYpHI HA IUIOCKOCTH, M3
OTpPE3Ka U U3 YT OKPYKHOCTHU.

Hcneiranne. Yenex u Heygada. Cepust uCIIBITaHUM 10 iepBoro ycnexa. Cepust UCIBITaHUN
bepuymu. BepostHocT coObITuil B cepun ucnbTanuii bepuysnu.

CnyvaiiHas BEIMYMHA M DPACIpPENEICHHE BEPOSATHOCTEH. MaTemMaTHuecKoe OKHIaHUE U
mucnepcus. I[IpuMepsl MaTEMaTHYECKOTO OXKHUAAHMUSA KaK TEOPETUYECKOTO CPEAHETrO 3HA4YCHUS



BEJIMYMHBL. MaTeMaTHuuecKoe OKUJaHue U JUCIIEPCUS CIIyYalHOW BEIUYMHBI «UUCIIO YCIIEXOB B
cepuM ucnblTaHui beprymm.

[TonsTie o 3akoHe OosblIMX yncen. Mi3MepeHue BEpOSITHOCTEN ¢ MOMOIbI0 YacToT. Poib
U 3HAYCHUE 3aKOHA OOJIBIINX YHCEI B IPUPOE U OOIIECTBE.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA <«BEPOATHOCTD MU CTATUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTAaThbl OCBOCHHUS MPOTpaMMbl y4eOHOro Kypca «BeposTHOCTh u
CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHHUCKMX MATEMaTUKOB M POCCUHCKOM
MaTEeMaTHYECKOM MIKOJIbI, K UCMOJI30BAHUIO 3TUX JOCTIKEHUM B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3ald ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaKJaHCKOTO 00IecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE y4YacCTHE B PEIICHUH NPAKTUYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYECKOTO 0Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JIJIS1 YCIIENTHON Mpo(decCHOHATBHON EeATeThHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUAYAIbHONW TpaeKTOpUM 0Opa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHH, YMEHUIO BUJIETh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAIlel B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBEKa, MHPHUPOAbI U OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak c(epbl ueloBeYecKOW MAesTeTbHOCTH, ITAaloB €€ pa3BUTUS U
3HAQYUMOCTHU JJIs1 Pa3BUTHUS LIMBUIM3ALNH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HAaHUS MHpA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBaHHMEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/10POBbA,
BEJICHUS 3[I0pPOBOr0 00pasa >KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas ¢Qusuveckass aKTUBHOCTH), C(HOPMUPOBAHHOCTBHIO HaBbIKAa pedriexcuwu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXpPAaHHOCTH OKpYKAIOIIEeW cpeabl, IUIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJIEJICTBUH ISl OKpY>KalolIel cpefbl, 0CO3HaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0JieM U MyTell X peuieHus;

8) ajanTanus K M3MEHAIUMCS YCJIOBUSIM COLMATbHOM M PUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y IPYTUX



moziei, mpuoOperaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIIUU 3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHHUM, B TOM 4Hcie (HOPMYyIHpPOBATh HUJCH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX M SIBICHUAX, B TOM UYHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYALMI0, BOCHPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
JeWcTBUS, GOPMYTUPOBATH U OLIEHUBATH PHCKH U TOCIEACTBHSA, (JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUS

Ba3oBble 1ornyeckue neicTBuUsi:

® BBIABIIATE M XapaKTEPU30BATh CYIICCTBCHHBIC TMPU3HAKKM MATEMaTHYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHHWNA MEXIY IMOHSATHAMH, (OPMYIHUPOBATH OMPEACICHUS TOHSATHH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMHA, OCHOBAHUS JUISI OOOOIICHHUS 1
CpaBHCHHUSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3A;

® BOCIPHHUMATH, (HOPMYJIUPOBATH M IMPEOOPA30BHIBATH CYXJICHUS: YTBEPIUTCIBHBIC U
OTpHIATEIIbHBIC, SIMHIUYHBIC, YACTHBIC B O0IITUE, YCIIOBHBIC,

® BBISBIIATH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPEUHS B (haKTax,
TAHHBIX, HAONIOJCHUSX W YTBEPXKJICHUAX, WpeiaraTh KPUTCPUU JUIS BBISIBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNIaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUYEHUM TI0 aHAJIOTUH;

e pa3buparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKAECHUHN (IIpsIMbIEe U OT MPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJOXKHBIE JI0Ka3aTelbCTBA MaTeMaTHYeCKUX (aKToB,
BBICTPaNWBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0O0OCHOBBIBATH
COOCTBEHHBIE PACCYXK/ICHUS,

e BBIOMpaTh CrMoOcoO pemieHUs ydeOHOW 3amayu (CpaBHUBATH HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BbIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

® CIOJB30BaThb  BONPOCHI  KaK  MCCJIENOBATENIbCKMM  MHCTPYMEHT  IO3HaHUS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTHBOPEUHE, MPOOIeMy, CaMOCTOSITEILHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OPMUPOBATH THIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIMI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIbHO COCTaBICHHOMY IUIAaHY HECJIOXHBIA JKCIECPUMEHT,
HEOOJBIIOE HCCIIENOBAaHME IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKLy COOOM;

e caMocToATenbHO (opmynupoBaTh 00O0OIIEHMS U BBIBOABI MO  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BAaHUS, OLEHUBATh JTOCTOBEPHOCTh MOJIYYEHHBIX
Pe3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [POTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAaK)Ke BBIIBUTATh MPEINOIOKEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIOBHUSX.

Padora ¢ undpopmanueii:

®  BBIABIATH HEJAOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIIUHU, JTAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

e BBIOMpATh, AHATU3UPOBATH, CUCTEMATHU3MPOBATh M WHTEPIPETHPOBATH HH(POPMAIUIO
Pa3TUYHBIX BUJIOB B JOPM MPECTABICHUS;



BbIOMpaTh (hopMy mpeacTaBiIeHUs WHGOPMAIMK U WLIIOCTPUPOBATH peliacMble 3a/1a4u
CXeMaMH, AuarpaMMamu, HHOH rpadukoil 1 nx KOMOMHALUAMU;

OILICHUBATh HAAEKHOCTh MH(OPMAIMK TO KPUTEPHSIM, MPEUIOKEHHBIM YUUTENIEM WU
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHLIe YHUBEPCAJTBHBLIC y‘leﬁl—[l)le JelcTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU M ICISIMH
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPpAXAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, JaBaTh MOSICHCHHSI 10 XOJy PEIICHUS 3a7add, KOMMEHTHPOBATh
IIOJIY4EHHBIN pe3ysbTart;

B XOJIe 0OCYXICHHUS 33]aBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMOi TE€MbI, TIPOOIEMBI,
pemaemMoi 3a/1a4d, BHICKA3bIBATh MJIEH, HAIIEJICHHBIC HAa TIOUCK PEIICHUSs, COMTOCTABIIATh
CBOM CYXKJCHHS C CY)KICHHSIMH JIPYTMX YYaCTHHKOB JAAjora, 0OHAPYKUBATh Pa3lIndue
U CXOJCTBO TIO3UIMHA, B KOPPEKTHOH (opme (HOopMyaHpoBaTh pPa3HOTIACHS, CBOH
BO3PAKCHUS;

MPEJCTABIATh PE3YJAbTAThl PEHICHUS 3a7adyM, SKCIEPUMEHTA, UCCIEIOBAHMS, MPOEKTa,
CaMOCTOSITEIbHO BBIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3a/1ad TPE3eHTAUU U
0COOEHHOCTEH ayIuTOpUH;

MMOHUMATh ¥ UCIOJIH30BaTh MIPEHMYIIECTBA KOMAHHOW ¥ WHIUBHUIYaTbHOW PabOTHI TIPH
pelIeHnH y4eOHBIX MaTeMaTHYCCKHX 3a71a49;

MPUHAMATPH 1IeJTb COBMECTHOU NESATEIFHOCTH, TUIAHMPOBATh OPraHHU3AIUI0 COBMECTHOM
paboThI, pactpenensiTh BUIBI pabOT, JOTOBApUBATHCS, OOCYKIATh MPOIECC M Pe3yIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

y4acTBOBATh B TPYMIOBKIX opMax paboThl (00Cyx1eHns, 0OMEH MHEHHUSIMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YAaCTh Pa0OTHI U KOOPIUHUPOBATH CBOU JEHCTBUS
C APYrUMU YJeHaMU KOMaH]Ibl, OIIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMIUNA MPOIYKT
10 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIe TeliCTBHS

Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTABJISITh IUJIaH, AJITOPUTM pEIIeHUs 3a1aud (WIK €ero 4acTh),
BBIOMpATh CIOCOO pelIeHUuss € Y4ETOM MMEIOIIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTHPOBATh BApUAHTHI PELICHUN ¢ y4ETOM
HOBOM nHpOpMaLIUU.

CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTEJJIEKT:

BIIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI TMpollecca U pe3yibTara pPelieHUs
MaTeMaTH4eCKOM 3a1auu;

MPEeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPU PEIICHUH 3a7aud, BHOCHUTH
KOPPEKTHUBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNIbTATa JEATEIBHOCTH MOCTABIEHHOMN LIETU U YCIOBHUSIM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WM HEOCTUKEHUSI 1IENIU, HaXOJUTh OIINOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koHmy oOyueHuss B 7 kJjacce OOydaroUIMiics MOJyYUT CIEAYIOIIUME HpPEIMETHBIE

pE3yIbTaThI:



Yurath uHGOpPMALUIO, MPEICTABICHHYIO B TaOnMIax, Ha jAdarpammax, HpeACTaBiIsATbh
JaHHBIE B BUJE TAaONWL, CTPOUTH AUArpaMMBbl (CTOJOMKOBBIE (CTOJOYATHIE) U KPYroBBIE) IO
MacCHBaM 3HAYCHUU.

OnucelBaTh M HHTEPIPETUPOBATh PEAIbHBIE YMCIOBBIE JAHHBIE, IPEJCTABICHHBIE B
TabnMIax, Ha JUarpaMMax, rpapukax.

Wcnonb3oBarh A1 ONMUCaHUS J@HHBIX CTaTHUCTUYECKUE XapaKTEPUCTHKU: CpeaHee
apupmMeTHIecKoe, MeIiana, HanOOoJIbIlIee ¥ HAaNMEHBIIIee 3HAYCHUs, pa3Max.

WNwmers mpencraBiieHne O CiydallHOM W3MEHYMBOCTH Ha IpUMeEpax LeH, (pU3n4ecKux
BEJIMYMH, aHTPOINOMETPUYECKUX JAHHBIX, UMEThb IHPEJCTABIEHUE O CTAaTUCTUYECKOU
YCTOWYHUBOCTH.

K xonmy oOyueHuss B 8 KkJacce oOydaromuiics TIOJyYUT CIEAYIOIIME MPEIMETHBIC
pe3yIbTaThl:

W3Bnexkatp u mpeoOpa3oBbiBaTh WHGOpPMAIUIO, TMPEACTaBICHHYI0 B BHJIE TaOmuIl,
rarpamm, rpauKoB, MPEACTaBIATh JaHHbIE B BUJIE TaONUIl, JUarpamm, rpaukosB.

OnuceIBaTh JaHHBIE C IOMOIIBIO CTATUCTUYECKUX MOKA3aTeIe: CpeqHUX 3HAUYCHUN U Mep
pacceuBaHus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).

Haxomuth 9acTOThl 4YMCIOBBIX 3HAYEHMM U YacTOThl COOBITUH, B TOM YHCJIE IO
pe3ynbTaTaM U3MEPEHHUN 1 HaOTIOACHUH.

Haxonuth BeposSTHOCTM  cioy4yailHBIX COOBITUH B  ONBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHBIX COOBITUH, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXHBIMU 3JIEMEHTApHBIMU
COOBITHSAMH.

Wcnonb3oBath rpaduueckue MoJAEIH: JAEPEBO CIyYalHOrO SKCIEPUMEHTa, JUarpammbl
Diinepa, 4ncaoBas npsmasl.

OnepupoBaTh MNOHATHSAMM: MHOKECTBO, ITOJMHOKECTBO, BBINOJHATH OINEPAalUU  HAJ
MHOJKECTBaMU: O00bEIUHEHUE, NIEPECeYEHUE, JOMOJHEHHE, NEPEUNCIATh 3JIEMEHThl MHOMKECTB,
IIPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonp3oBate rpaduyueckoe MNPeICTABICHUE MHOKECTB M CBS3€M MeXAy HUMH IS
OMMCAHMs TNPOLECCOB M SABICHHM, B TOM YHUCIIE NPU PELICHUM 3aJad U3 JPYrux y4eOHBIX
IIPEIMETOB U KYPCOB.

K koHmy oOyueHuss B 9 kiacce oOydarouiuiics MOJIyYUT CIEAYIOIIME HpPEIMETHBIE
pE3yJIbTaThI:

W3pnexkatb u mnpeoOpa3oBbIBaTh HMH(OPMAIMIO, TNPEACTABIECHHYIO B  pa3IMYHBIX
UCTOYHMKAX B BHJE TaOuul, Auarpamm, rpa@ukoB, NPEACTaBIATh JaHHbIE B BUE TaOIMIL,
IMarpamm, rpa@ukos.

Pemare 3a7auM OpraHu30BaHHBIM 11€peOOPOM BApUAHTOB, @ TAKXKE C HCIOJIb30BAHUEM
KOMOHMHATOPHBIX IPABUI U METOJIOB.

Hcnonp30BaTh onucaTenbHble XapaKTEPUCTUKHU Ul MACCHBOB UYMCIIOBBIX JaHHBIX, B TOM
4HCJIe CPEJHUE 3HAYCHUS U MEPbI PaCCEUBAHUS.

HaxonuTh 4acTOThl 3HAUEHUI U YaCTOTHI COOBITHS, B TOM YHUCIIE MOJIB3YACh Pe3yIbTaTaMU
IIPOBEAEHHBIX U3MEPEHUI U HAOMIOCHUH.

HaxonuTh BEpOSTHOCTH CIydallHBIX COOBITHMI B M3Y4YEHHBIX OIBITaX, B TOM YHUCIE B
OMBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPUSAX MCIBITAHUH 10 MEPBOTro
ycliexa, B Cepusx UcIbITaHui beprymn.

HMeTs npencTaBieHne O CIy4aiiHOW BEJIMYHUHE U O PaCIPEIEIIEHUH BEPOSITHOCTEM.

HmeTh mpejacTaBieHUe O 3aKOHE OOJBIIMX YHMCEN KakK O MPOSIBICHUHM 3aKOHOMEPHOCTH B
Clly4yaifHOM M3MEHUYMBOCTHU M O POJIM 3aKOHA OOJIBIIKX YKCEN B IPUPO/JIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsie | TpaxTieckie (uudgpossbie)
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThbI pecypebi
bubmmoreka [{OK
I TpenicTannenne aHHbX 7 2 https://m.edsoo.ru/7f415fdc
bubmmoreka [{OK
2 Onmcarenbras craTucTuKa 8 I https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
3 Coryuaiitas H3MEHHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
4 Brenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YacTOTa CIIy4aitHOTO 4 1 bubmuorexa [JOK
COOBITHSA https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
6 O0o001Ienne, cucTeMaTH3anus 3SHaHUH 5 2 https://m.edsoo.ru/7415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 ’ 5
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8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoTsI padoThI pecypesl
bubmmoreka [{OK
! HosTopenue kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
’ OmnucarenpHas craTucTuka. PaccemBanue 4 bubnuoreka [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmmoreka [{OK
3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTE cityyaitHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417b2
bu6moreka [IOK
> Beezenne B Teopiio rpagos 4 hitps://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
6 CnysaibIe COOLITHA 8 hitps://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
7 O0o0011enre, cucTeMaTH3anus 3SHaHUH 4 2 https://m.edsoo.ru/7417£b2
OBUIEE KOJIMYECTBO YACOB I10 34 ’ 1

I[TPOTPAMME




9 KJIACC

KosaunuecTBo 4acos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne m/m NMPOrpaMmblI Bcero Koutposbnpie | Tpakruyeckue odpa3oBaTejibHbIE
padoTsbI padoThI pecypesI
bubmmoreka [{OK
1 Tosropenne xypca 8 Kacca 4 https://m.edsoo.ru/7f41a302
bubmmoreka [{OK
2 DIEMEHTEI KOMOMHATOPUKH 4 I https://m.edsoo.ru/7f41a302
bubmmoreka [{OK
3 T'eomeTpuieckas BepoATHOCTH 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 cnerranns beprynm 6 I https://m.edsoo.ru/7f41a302
5 Cryualigas BeJIMUMHA 6 Bubmaorexa IIOK
yi https:/m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obodmenne, KOHTPOIE, 10 I https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 )

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsinyecTBO yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Ne i/t Tema YpoKka Beero KOHTpOJIbeIe HpaKanecxne 05pa3OBaTeJII)HI)Ie
padoTsI padoThbI pecypchl
1 [IpencraBnenune TaHHBIX B TAOIUIIAX 1 bubmorexa [JOK
https://m.edsoo.ru/863ec1{8
) [IpakTHueckuie BEIYUCICHUS 110 1 bubnuorexa [JOK
TaOJIMYHBIM TAHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedyenne n nHTEpIIpETaINs TAOTHIHBIX 1 bubnuotexa [JOK
JTAHHBIX https://m.edso0.ru/863ec78e
4 [IpakTuueckas padbora "Tabnuibr" 1 1
j | Do e s | Bumorera 0K
’ https://m.edsoo.ru/863ed18e
(cToO9aThIX) TUarpamMm
6 UTeHne U TOCTPOCHHUE AUATPAMM. 1 bubnuorexa [JOK
[Tpumepsr neMorpaguvecKux quarpamMmm https://m.edsoo.ru/863ed602
7 [IpakTuueckas padota "/[narpammser" 1 1 Eggg?;;giﬁii?ﬁ 1863ed72e
3 Yucnossie Habopel. CpenHee 1 bubnuorexa [JOK
aprupMeTHIECKOe https://m.edsoo.ru/863ed846
9 Yucnossie Habopel. CpenHee 1 bubnuorexa [JOK
aprupMeTHIECKOe https://m.edsoo.ru/863ed846
10 Menuana yrciioBoro Habopa. 1 bu6mmoreka [JOK
VY CcTOMYNBOCTh MEIUAHBI https://m.edsoo.ru/863edb3e
11 Menuana yrcnoBoro Habopa. 1
Y CTONYMBOCTD MEMAHBI
12 [Ipaktnyeckas pabdota "Cpennue 1 1 bubnuorexa [IOK
3Ha4YeHUS" https://m.edsoo.ru/863edcba
13 HawubGomnbiree 1 HauMeHbIIIee 3HAYCHUS 1 bu6mmoreka [JOK
49KiCcIIOBOro Habopa. Pazmax https://m.edsoo.ru/863ee07a




Hawubobiiree ¥ HauMeHbIIICe 3HAUCHUS

14
YHCIOBOr0 Habopa. Pazmax
15 HauGonpIiee 1 HanMeHbIIee 3HAYCHHUS
9HCIIOBOr0 Habopa. Pazmax
16 'Ifl_(};fﬂpc(:)f;;aeﬂHEI?;;}?Hi?xT?ﬁrcaTenLHasl bubmorexa HOK
" ) https://m.edsoo.ru/863ee390
CTaTUCTHKA
17 CrnyuaiiHasi ”3MEHYUBOCTD (TTPUMEPHI) bubmiorexa HOK
https://m.edsoo.ru/863eedbc
18 YacTtoTa 3Ha4YC€HUI B MacCUBE JaHHBIX bubmorexa HOK
https://m.edsoo.ru/863ee69¢
19 I'pynmupoBKa bu6moreka [IOK
https://m.edsoo.ru/863ee9d0
20 ['ucrorpammel
bu6moreka [IOK
21 Tucrorpamus! https://m.edsoo.ru/863eeelc
2 [Ipaktrueckas padota "CiyqaitHas bubnuorexa [JOK
W3MEHYUBOCTh" https://m.edsoo.ru/863eecc8
73 I'pad, Bepmmna, pedpo. [IpencraBnenue bubnuorexa [JOK
3a/1a4y C TOMOIIBIO rpada https://m.edsoo.ru/863eef52
| oo o) s S Buorra LOK
) https://m.edsoo.ru/863efOba
Lenps u nuxn
75 Hens u nuxin. [Tyt B rpade. bubnuoreka [JOK
[IpencraBnenue o cBsi3HOCTH Tpada https://m.edsoo.ru/863ef236
26 [IpencraBneHue 06 OPUECHTHPOBAHHBIX bubnuoreka [JOK
rpadax https://m.edsoo.ru/863ef3b2
27 CrydaiiHblii OTIBIT U CITy4aifHOE cOObITHE bubmmorexa [IOK
https://m.edsoo.ru/863ef4d4
BeposTHOoCTh M yacToTa coObiTusA. Ponb Bubmiorexa LIOK
28 MAaJIOBEPOSITHBIX U IPAKTUYECKHU

JIOCTOBEPHBIX COOBITHI B TPUPOJE U B

https://m.edsoo.ru/863ef646




oO1ecTBe

MoHera u urpanbpHas KOCTb B TEOPUHU

29 . 1
BEPOSATHOCTEH
30 [Ipaktuyeckas padora "Yacrora 1 bubnuorexa [JOK
BbINIAJICHUS opJa" https://m.edsoo.ru/863ef8a8
31 *Cayeainan viwesnsocrs. Tpads | buGmorexa LIOK
N ) " https://m.edsoo.ru/863f0186
BeposTHOCTB cllyyaltHOTO COOBITUS
3 [ToBTOpenue, 0606menue. [lpencrasnenue 1 bubnuorexa [JOK
JAHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, 0606menue. OnucarenbHast 1 bubnuoreka [JOK
CTaTHCTHKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, 06061menue. BeposTHOCTh 1 bubnuoreka [JOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




8 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe I (ppoBbIE

Ne i/t Tema YpoKka Beero KOHTpoJu,H],]e HpaKanecxne 06pa3OBaTeJH)HI)Ie
padoTsI padoThI pecypchl
1 [IpencraBnenue nanHbix. OnucarenbHast 1 bubnuorexa [JOK
CTaTUCTHKA https://m.edsoo.ru/863f029¢
) Crnyuaiinast ”3BMeHUUBOCTh. CpeHue 1 bubnuotexa [JOK
YHUCJIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiinble coObITHA. BeposiTHOCTH 1 1 bubnuotexa [JOK
YaCTOTBI https://m.edsoo.ru/863f0578
4 Knaccuueckne moaenu Teopun 1 bubnuorexa [JOK
BEPOSATHOCTEHN: MOHETA U UTPaIbHAsI KOCTh https://m.edso0.ru/863f076¢
bu6moreka [IOK
> OTKnoHCHMs I https://m.edsoo.ru/863f0a50
bubmuoreka IIOK
6 Jlucnepens ancnosoro nagopa ! https://m.edsg).ru/863f0a50
7 CrangapTHOE OTKIIOHEHHE YHUCIIOBOTO 1 bu6moreka [IOK
Habopa https://m.edsoo.ru/863f0bfe
bu6mmoreka [JOK
8 Jluarpammbl pacceuBaHns 1 https://m.edsoo0.ru/863f0eab
9 MHO0KecTBO, ITOIMHOKECTBO 1 Eubmorexa HOK
- 11O https:/m.eds00.ru/863f1180
10 Ornepainuu HaJl MHOKECTBAMU: 1 bu6mmoreka [JOK
00beIMHEHUE, TIEPECEUCHHE, IOTIOJTHCHUE https://m.edsoo.ru/863f143¢c
CaolicTBa oniepainuii HaJl MHO>KECTBAMH:
11 MEePEMECTUTEIILHOE, COYETATENbHOE, 1 E;Iésgl;l/(r)geeliiorli/g 631784
pacrpenenuTenbHOE, BKIOUEHUs DI ]
12 I'paduueckoe nmpeacTaBieHE MHOXKECTB 1 bubmmorexa [IOK
https://m.edsoo0.ru/863f198c
KoHnTtponsHas pabota no temam
13 " " 1 1
Crartuctuka. MHOKeCTBa




14 DOnemeHTapHbie coObITHS. CiyyaiiHbie bubnuorexa [JOK
COOBITHS https://m.edsoo.ru/863fldec
15 biraronpusTcTBYIOIKE 3JIEMEHTAPHBIE bubnuorexa [JOK
coObITHsI. BeposiTHOCTH COOBITHH https://m.edsoo.ru/863fldec
16 biraronpusTCTByIOIIKE 3JIEMEHTAPHBIE bubnuorexa [JOK
coObITHsI. BeposiTHOCTH cOOBITHI https://m.edsoo.ru/863f1{72
17 gineifllzll){lT(;glj:Ith; Zzhé‘;;;(;lii’[ﬂ“ Cny4aiiHbIit bubmmorexa [TOK
' https://m.edsoo.ru/863f21ca
BBIOOpP
18 ;Heﬁ?;;;g:ﬁp? Zzhéiﬁzﬁgl CyyaitHblit bubmmorexa [TOK
' https://m.edsoo.ru/863f21ca
BBIOOD
19 Hiz(ggl:?,el\igi:;llﬁ\fgzz;el\(Z:I?”I[F;HHCBIMI/I bubmorexa HOK
p N p https://m.edsoo.ru/863f235a
COOBITHAMHU
bu6moreka [IOK
20 flepeso https://m.edsoo.ru/863f2ade
. CCBOIéI((;JTBg zlaepe:a: CCI[I/II;STBCCHHOCTB réyTI/SI, Bubmiorexa [[OK
YHICCTBOBAHMNE BUCATCH BEPIIIHHBL, CBASL https://m.edsoo.ru/863f2bac
MEX1Y YMCJIOM BEPIIUH U YUCIOM pEdep
bu6mmoreka [JOK
22 TpaBiiio ymHOXeHM https://m.edsoo.ru/863f2cd8
bu6mmoreka [JOK
23 TpaBuio ymHOeHHA https://m.edsoo.ru/8632e36
bubmuoreka [JOK
24 [IpoTuBOMONOKHOE COOBITHE https://m.edso0o.ru/8632{8a
75 Huarpamma Ditnepa. O0beuHEHUE U bubnuoreka [JOK
nepeceyeHne coObITUI https://m.edsoo.ru/863f3214
2% HecoBmecTHble coObiTus. @opmyna bubnuorexa [IOK
CJIOJKEHHUS] BEPOATHOCTEN https://m.edso0.ru/863f3372
27 HecoBmecTHble coObiTus. @opmyna bubnuoreka [IOK

CJIOXKCHHUA BepOHTHOCTCﬁ

https://m.edsoo.ru/863f3764




[IpaBuiIO YMHOXEHHUS BEPOSTHOCTEN.

bubnuoreka [IOK

28 VYcnoBHas BeposaTHOCTh. He3aBucumblie 1 https://m.edsoo.ru/863f38ae
COOBITHS
29| Venomt nepontioer Hesmmemie | BuGmrotera LIOK
' https://m.edso0.ru/863f3b06
COOBITHS
30 [IpencraBnenue Ciry4aifHOro 3KCIIEPUMEHTA 1 bubnuorexa [JOK
B BUJIE JIepeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue Ciry4aifHOro 3KCIIEPUMEHTa 1 bubnuorexa [JOK
B BHJIE JIepeBa https://m.edsoo.ru/863f3120
3 [ToBTOpenue, 0606menue. [lpeacrasnenue 1 bubnuoreka [JOK
manueiX. OmnucarenbHast CTATUCTHKA https://m.edsoo.ru/863f4128
bu6moreka [IOK
33 Tostoperne, obodmerne. I'padur ! https://m.edsoo.ru/863f4312
KonTtponbHas pabota no temam
34 "Cnyqaitaeie COOBITHS. BeposSTHOCTD. 1
I'padnr"
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




9 KJIACC

KoJsnyecTBo yacoB JJleKTPOHHBbIE HU(PPOBHIE
Ne i/t Tema YpoKka Beero KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJH)HI)Ie
padoTsI padoThbI pecypchl
1 [IpencraBnenue qaHHBIX 1 bubmorexa HOK
el A https://m.edsoo.ru/863f47ea
bubmmoreka [{OK
2 OrnmcatenbHas CTaTHCTHKA 1 https://m.edsoo.ru/863f47ea
3 Onepanuu Haj COOBITUIMU 1
4 HezaBucumoctb coOBITHI 1
5 KomMOuHaTopHO€E IpaBHII0O YMHOKEHUS 1 ll?tl/tISJsI'I;I/?rTlZIZiasiOrIlf 1263416
6 [TepecranoBku. @akropuan. CoueTanus u 1 bubnuorexa [JOK
YHCIIO COYETaHUMN https://m.edsoo.ru/863f4el6
bu6mmoreka [IOK
! Tpeyrompmic Hackazs ! https:/m.edsoo.ru/863£5014
[IpakTrueckas padota "Beruncnenue
3 BEPOSITHOCTEHN C UCIOJIB30BAHUEM 1 1 bubnuorexa [JOK
KOMOMHATOPHBIX (DYHKIIUN SJIEKTPOHHBIX https://m.edsoo.ru/863f5208
Taoaur"
I'eomeTrpuueckas BEpOSITHOCTb.
9 Crny4daifHpli BBIOOpP TOYKH U3 (PUTypBI HA 1 bubnuoreka [JOK
IJIOCKOCTH, U3 OTPE3Ka, U3 Iyru https://m.edsoo.ru/863f5884
OKPY>KHOCTHU
I'eomeTrpuueckas BEpOSITHOCTb.
10 Cnydaiinelif BBIOOp TOUKH U3 (pUTyphl HA 1 bubnuorexa [IOK
IIJIOCKOCTH, U3 OTPE3Ka, U3 Iyru https://m.edso0.ru/863f5a50
OKPYKHOCTHU
I'eomeTpuueckasi BEpOSITHOCTb.
11 Crydaiinelii BBIOOp TOUKH U3 (PUTYypHI HA 1 Eﬁﬁ/ﬁiﬁiﬂﬁ/g 63f5bfe
IIJIOCKOCTH, U3 OTPE3Ka, U3 Iyru T ]




OKPYXHOCTH

I'eomeTpuueckasi BEpOSITHOCTb.
Caydaiineiii BEIOOp TOUKH U3 (pUrypsl Ha

bu6mmoreka [IOK

12 IJIOCKOCTH, U3 OTPE3Ka, U3 Ayru https://m.edsoo.ru/863f5e10
OKPYKHOCTH
13 Wcneitanue. Yenex u neynava. Cepus bubnuorexa [JOK
WCIBITAHUN J0 IEPBOTO ycrexa https://m.eds00.ru/863{6162
14 Ucneitanue. Yenex u Heynaua. Cepust bubnuorexa [JOK
WCIBITAHUN J0 IEPBOTO ycrexa https://m.eds00.ru/863{6356
15 I/ICHHTaHI/If:. VYcenex u Heynaya. Cepust
WCIIBITAHUHN JI0 TIEPBOTO yCIexa
16 Ucnbitannsa beprynnu. BepostHocTn bubnuoreka [JOK
cOOBITHH B cepuu UCTBITaHU bepHymmn https://m.edsoo.ru/863f64d2
17 Ucneitannsa beprynnu. BepostHocTn bubnuoreka [IOK
coOBITHH B cepuu UcTbITaHni beprymmn https://m.edso0o.ru/863f6680
13 [Ipaktrueckas padota "UcnbiTanus bubnuorexa [JOK
bepnymm" https://m.edsoo.ru/863f67de
19 CnyvaliHasi BeIMUMHA U pacpeiesiCHUe bubnuorexa [JOK
BEPOSTHOCTEH https://m.edsoo.ru/863f6b44
20 MaremaTruyecKkoe OKUAaHUE U JTUCTICPCUS bu6mmoreka [JOK
CITyJaitHOM BETUYHHBI https://m.edsoo.ru/863f6da6
21 A —————— ubmotexa LIOK
BT https://m.edso0o.ru/863{6{86
bubnuoreka [JOK
22 [TonsiTre 0 3akoHE OONBIINX YUCEI https://m.e dS(])_E).ru 163f72cd
23 H3Mepenne BepoSATHOCTEN C TOMOIIIBIO bubnuoreka [JOK
4acTOT https://m.edsoo.ru/863f7652
24 [IpumeHeHne 3aKk0Ha OOJBIINX YHCENT Egg;?;;f;iicﬁfm 6317116
75 O06o0menre, cucTeMaTru3aiys 3SHaHHH. bubmuoreka [JOK

Hpe,[[CTaBJ'IeHI/IC JaHHBIX

https://m.edsoo.ru/863f783¢c




O0001enue, cucreMaTH3ausa 3HaHUH.

26 1
OnmcaTenbHas CTaTUCTUKA
2 N ——— | uGaorexa IOK
pedl A ' https://m.eds00.ru/863f893a
CTaTHCTHKA
73 O06o01IeHne, cucTeMaTu3anys 3HaHUH. 1 bubnuotexa [JOK
BeposTHOCTB cllyyaltHOTO COOBITUS https://m.edsoo.ru/863f7ade
| oo e[ o LOK
p y1 ’ https://m.edsoo.ru/863f7c9c
DneMeHTbl KOMOMHATOPUKH
bu6moreka [IOK
30 Wrorosas koHTposbHas paboTa 1 https://m.edsoo.ru/863f7e54
31 SmewnT xowGARaTopIKH, Cryaaie | bumrorexa LIOK
P, STyH https://m.edsoo.ru/863f8408
BEJIUMYHMHBI M pacTpe/iesICHUs
32 O06o06meHre, cucTeMaTH3alys 3HaHHH. 1 bu6moreka [IOK
CrnydaifHble BEIMYUHBI U PACTIpEACIICHUS https://m.edsoo.ru/863f861a
33 O06o06meHre, cucTeMaTrU3alys 3HaHH. bu6moreka [IOK
BeposaTHOCTB Ciiy4aitHOTO COOBITHSI. https://m.eds00.ru/863f8b56
34 O0o001Ienre, cucTeMaTH3anus 3SHaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34







IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIE Pe3yJIbTaThl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJibTara
5 BeposaTHOCTB U cTaTUCTHKA
UYuraTe nHbOpMaIINIO, IPEACTABICHHYIO B TaOIHIIAX, HA JUArpaMMax,
5.1 MPEeACTABIATh JIaHHBIE B BHJAE TaONHWIl, CTPOUTH JUArpaMMBbI
(cTosiOuKOBBIE (CTOIOYATHIE) M KPYTOBBIE) TT0O MACCMBAM 3HAYECHHI
59 OnuceiBaTh W MHTEPIPETUPOBATH pEATbHBIC YHCIOBHIE JIAaHHEIE,
' MpeCTaBJICHHBIC B TAOIUIAX, HA TUarpaMmax, rpaduxax
Hcnonws3oBath TUTSt OTHCaHUSs JTAHHBIX CTaTUCTUYECKHE
5.3 XapaKTEPHUCTHKU: CpelHee apupMeTHnyecKoe, MearuaHa, HanbobIIee u
HauMEHbIIIee 3HAUCHUS, pa3Max
HNmets npencraBiieHne 0 Cay4alHOM M3MEHYMBOCTH Ha IPUMEPAX LEH,
5.4 (UBUYECKUX  BEIMYMH, AHTPONOMETPHYECKHX JaHHBIX, HWMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KVIACC
Kon .
poBepsIeMoro IIpoBepsiemble NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3zoBaHusl
pe3yJibTara
5 BeposiTHOCTB M cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B
5.1 BUJEe TaOnlull, Auarpamm, rpauKoB, MPEACTaBIATH JAHHBIE B BUIE
TabyHIl, TMarpamm, rpaduKoB
OnuceiBaTh JaHHbIE C TOMOIIBID CTAaTUCTUYECKHX I[OKa3aTeseil:
5.2 CpeoHUX 3HAYeHWM W Mep paccenBaHus (pa3Max, IUCTepCUs |
CTaHJIaPTHOE OTKJIOHEHHE)
53 HaxonuTh 4acTOThl YHMCIOBBIX 3HAYEHHUH M YacTOTHI COOBITUMH, B TOM
' YHClie IO pe3yabTaTaM U3MEPEeHUN U HaOII0ieHU !
Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHII B OIBITax, 3Has
5.4 BEPOSITHOCTH DJJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OMBITaX C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUAMU
55 Hcnonb3oBate  rpaduueckue  MOJENH:  JEPEBO  CIy4alHOTO
SKCIIEPUMEHTA, TMarpaMmsbl Jilsiepa, YiciIoBas npsmas
OnepupoBaTh MOHATUSMU: MHOKECTBO, IMOJMHOKECTBO; BBIIIOJIHSTH
56 omepanuy  HaJA  MHOXECTBaMU:  OOBEIUHEHHE, nepecedeHue,
JOTIOJIHEHUE; IEPEYUCIISITh JIEMEHTBI MHOKECTB, IPUMEHSTh CBOICTBA
MHOXECTB
5.7 Hcnonp3oBath rpaduveckoe MpeAcTaBICHHE MHOXKECTB U CBsi3eH




MEKy HUMU JJI OIMCAaHUs IPOLECCOB U SBICHUM, B TOM YHCIIE IIPU
pELIEHNH 33J1a4 U3 IPYTUX YYEOHBIX IIPEIMETOB U KYPCOB

9 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaThl 0CBOEHHs! OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yabTara
5 BeposTHOCT U cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABIECHHYIO B
5.1 pa3IMYHBIX HCTOYHMKAX B BHJAE TaOmuL, AuarpaMM, TIpadukos,
MIPE/ICTaBIIATh JaHHbIE B BUJIE TaOJIHII, TUarpamm, rpagukoB
59 Pematp 3agauu OpraHu30BaHHBIM IEpEOOPOM BapHAHTOB, a TAKKE C
) HCII0JIb30BAHNEM KOMOMHATOPHBIX IPABHJI U METOJIOB
Wcnonb3oBath omucaTenbHble  XapaKTEPUCTHKU JJIi  MacCHUBOB
53 YHUCIIOBBIX JAaHHBIX, B TOM 4YHCJIE CpEIHHME 3HAUEHUS U Mepbl
paccenBaHUs
54 Haxomuth 4yacTOThl 3HAUEHMH W YAaCTOTHI COOBITHSA, B TOM 4YHCIIE
' MOJIb3YSICh PE3yJIbTaTaMH NMPOBEAEHHBIX U3MEPEHHUN U HAOIIOACHUH
HaxonuTb BepOSITHOCTH CilydallHBIX COOBITUN B U3YYEHHBIX ONBITAX, B
55 TOM YHCJIE€ B ONBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' COOBITUSIMM, B CEPHUAX HCIHBITAHWHA 10 MEPBOTO yclexa, B Cepusx
ucnbiTaHuid bepHymim
56 HNmets TIPENICTABICHHE O CIIy4yalHOW BEJMYMHE U O PaCIpeleTICHUH
BEPOSITHOCTEN
Hmets mpencraBieHue O 3aKOHE OOJIBIIMX YUCEN KaK O MPOsBICHUU
5.7 3aKOHOMEPHOCTH B CIIydalHOM WM3MEHYMBOCTM M O pOJIM 3aKOHA

OOJIBIIMX YKCEN B IPUPOJE U OOLIECTBE




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

5

BeposTHOCTB U cTaTUCTHKA

5.1

[IpencraBnenue gaHHBIX B BUAE TaOIUIl, quarpamm, rpadukoB. 3anojHeHHe
TaOJMIl, YTEHWE M TOCTPOCHHE AMarpamMm (CTOJIOMKOBBIX (CTOJOYATHIX) H
KpyroBbix). UreHue rpaduKoB peanbHBIX IpoueccoB. M3BiedeHue
nHpopMallMi M3 OuarpamMM M TaONMll, MCIOJb30BaHUE M UHTEpIIpeTalus
JTAHHBIX

5.2

OnucarenpHasi CTaTUCTUKA: CpeaHee apupMeTHYecKoe, MeIuaHa, pa3Mmax,
HauOoJIbIlIee M HAUMEHbIIIEEe 3HaUECHU HaOOpa YUCIIOBBIX JaHHBIX. [Ipumepsl
CIy4aiiHON U3MEHYMBOCTH

53

CrnydaifHpI SKCIIEpUMEHT (OTBIT) W CIIy4ailHOEe coObITHE. BeposTHOCTH M
gacToTa. PoJIb MallOBEPOSITHBIX W TMPAKTHUYECKH JIOCTOBEPHBIX COOBITHIA B
pupo/Jie U B obmecTBe. MoHeTa 1 UrpajgbHas KOCTh B TEOPHH BEPOSATHOCTEH

54

I'pad, Bepmmna, pebpo. Crenennp BepumuHbl. Yuciao pébep M cymmapHas
cTeneHb BepiiuH. [IpeacraBnenue o cesi3HOCTH rpada. Llenu u uukiel. [Tytu
B rpadax. OO0xonm rpada (ohimepoB 1myth). llpencraBinenue 00
OPHEHTHPOBAHHOM Tpade. Pemenne 3agad ¢ momomipo rpados

8 KVIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

5

BepOHTHOCTB U CTaTHUCTHUKA

5.1

[IpencraBneHue JaHHBIX B BUJIC TAOJIHII, TUArpaMM, IpapuKoB

52

MHO)I(CCTBO, QJICMCHT MHOXKECTBa, ITOAMHOXECTBO. OnepauI/m Haj
MHO>KECTBaMHU: O6’B€I[I/IHCHI/IC, MEPECCUYCHUEC, NJOIIOJTHCHHUC

5.3

CpolicTBa onepauﬂﬁ Haa MHOXECTBaMU: IIECPEMECTUTEIILHOC, COYCTATCIIbHOC,
pacupCacInTCIIbHOC, BKIIKOUCHHA

54

Hcnonn3oBanue rpa(bﬂqecxoro NpeaACTAaBJICHHUA MHOXKCCTB MJId OIIMCAHHA
PCAJIbHBIX ITPOLCCCOB U SIBJICHI/Ifl, IIpyu pCIICHUHN 3a1a4.

5.5

I/ISMepCHI/Ie paCcCCUBaHuA AAaHHBIX. I[I/ICHepCI/ISI U CTaHJApPpTHOC OTKIIOHCHHC
YHCJIOBBIX Ha60pOB. I[I/Ial"paMMa PaCCCUBAHUA

5.6

OneMeHTapHble cOObITHA ciydailHoro omblta. CiydailHble COOBITHSL
BepostHocTi coOBITHI. ONBITEI C PaBHOBO3MOKHBIMH  3JIEMEHTAPHBIMU
coObitusiMu.  CitydaiiHblif  BbIOOp. CBSI3p MEXIYy MAJIOBEPOSTHBIMH U
NPaKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOIIIECTBE U HAyKe

5.7

I[epeBo. CsoiicTBa ACPEBLCB: CAUHCTBCHHOCTHL IIYTH, CYIIECTBOBAHUC
BHUCSUYEH BCPUIWHBI, CBA3b MCKY YUCIIOM BEPIIHUH W YUCIIOM pe6ep HpaBI/IJ'IO
YMHOKCHMUAL. Pemienue 3ama4d ¢ MOMOIIbIO Fpa(bOB

5.8

[IpotuBomnonoxxusie coObiTus. Juarpamma Oiinepa. OObeauHeHHEe WU
nepeceuenne coObITHil. HecoBmecTHble coObITH. PopMmyna CIOXKEHHS




BEPOSITHOCTEN

5.9 YcnoBHast BeposiTHOCTh. [IpaBuino ymHoxeHust. HezaBucumble coObITHS
[IpencraBnenne »SKcnepUMEHTa B BHJE JepeBa. PemieHue 3amau  Ha
5.10 HaX0XJEHUE BEPOSITHOCTEN C MOMOUIBIO JE€PEBA CIy4allHOTO 3KCIEPUMEHTA,
quarpaMm Dumepa
9 KJIACC
Kox ITpoBepsieMblii 3JIEMEHT COJAEePKAHUS
5 BeposaTHOCTB U cTaTUCTHKA
[IpencraBnenue qaHHBIX B BUAE TaOIMI, AMarpaMm, rpaduKoOB, UHTEPIPETALHS
5.1 NaHHbIX. YTeHWe W mocTpoeHue Tabiul], AuarpamM, rpaduKoB MO peabHbIM
JTAHHBIM
5.2 [lepectanoBKM U (hakTOpUaAT
5.3 CoueTaHusi ¥ YUCIIO COUYETAaHUIN
5.4 Tpeyronpauk I[Nackans. Pemenue 3amay ¢ ucnoip3oBaHueM KOMOWHATOPUKHU
55 I'eomerpuueckas BeposTHOCTb. CiydallHbIi BBIOOpD TOUKM M3 (UIYphl Ha
IJIOCKOCTH, M3 OTPe3Ka U U3 AYTU OKPYKHOCTHU
5.6 Wcnpitanue. Yenex u Heynada. Cepus UCIIBITAHUH /10 IEPBOTO ycIexa
57 Cepus ucnbiTanuii bepuymm. BeposTHOCTH COOBITHII B CEpUU HCIBITAHHNA
bepnynau
5.8 CnyyaliHasi BeJIMUMHA U paclpeiesIeHHE BEpOSTHOCTEN
59 Martematuueckoe oxkugaHue u gucnepcus. llpumepsl MaTeMaTHyecKoro
0’KHUJaHHS KaK TEOPETHUECKOTr0 CPETHET0 3HAUCHUS BETUUMHbI
510 MareMaTtnueckoe OKHMJIaHHE M JUCIEpPCUsl CIydalHOW BEJIMYUHBI «UHUCIIO
yCIIEXOB B cepuu ucnblTaHuil bepuymim
511 [TonsitTne o 3akoHe OonpIIMX uucen. M3mMepeHHe BEpOSITHOCTEH € MOMOIIbIO

yacToT. Pojib ¥ 3HaUYeHHe 3aK0HAa OOJIBIINX YHCETI B IIprupoac u O6H_IGCTBC




IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Koxa
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEPALUU
HaJl MHOXXECTBAMU; YMEHHE OTIEPUPOBATH MOHATUSMHE: Tpad, CBA3HBIN Tpad,
JEPEBO, LUK, IPUMEHATh UX MPU PELICHUHU 3a]a4; YMEHHE HCIO0JIb30BaTh
rpajguyueckoe TPEICTaBICHHE MHOXKECTB JJIsI ONHCAaHUS pealibHBbIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATHAMH: OIPEACIICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO; ~ YMEHME  paclo3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUs, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKAa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUHI

YMeHHne omnepupoBaTh MNOHATHSAMH: HATypaJlbHOE YHCIO, MPOCTOE H
COCTaBHOE YHCIIO, JIEIUMOCTh HATYPAJIBHBIX YHCEN, IPU3HAKHU JEIUMOCTH,
LeJI0e YHCII0, MOJY/b YMCIIA, OOBIKHOBEHHAs JIpoOb M AecsATHYHas JpoOb,
CTAaHJAPTHBIA BHJI YWCJA, PALIMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb; YMEHHE BBINOJIHATH IEHCTBUS C
YHMCJIAMHU, CPAaBHUBATb M YNOPSIAOYMBATh YMCIIA, NPEACTABIATh YMCIA Ha
KOOPJIMHATHON MPSAMOW, OKPYIJIATh YHUCIIA; YMEHHUE AeNaThb NPUKUAKY MU
OILICHKY PE3y/IbTaTa BBIYMCICHUN

YMeHHne onepupoBaTh TOHSATHUSMH: CTEIEHb C IEJBIM TOKa3aTeseM,
aprudMeTHYECKU KBAaIPaTHBIM KOPEHb, MHOTOWICH, anredpandeckas a1po0sb,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaIbHOH CTEreHu OoJbine
€IMHUIIBI; YMEHHE BBITMOJHATE Pacu€Thl MO (GopMmynnaM, IpeoOpa3oBaHUs
IEeNBIX, JPOOHO-pAIlMOHALHBIX BBIPAKCHUH M BBIPAKCHUH C KOPHSMH,
pa3oKeHNe MHOTOWICHA HAa MHOXKUTENHU, B TOM YHCIIE C UCIOJIb30BAaHUEM
(dbopMyi pa3HOCTH KBAIPAaTOB M KBAJIpaTa CYMMbI H Pa3HOCTH

VYmenune OIICpHUPOBATH MOHATHUAMU: YHCIIOBOC PABCHCTBO, YPABHCHHE C
OﬂHOﬁ nepeMeHHoﬁ, YHCJI0OBOC HEPABEHCTBO, HECPABCHCTBO C HCpCMeHHOfI;
YMCHHEC  pClIaTh JIMHEWHBIE U KBaApaTHBIC  ypaBHCHUA, PO OHO-
palOHAJIBHBIC YPABHCHUS C OHHOﬁ HepeMeHHOﬁ, CHUCTCMBI JIBYX JIMHEUHBIX
ypaBHeHHfI, JIMHEHHBIE HCPABCHCTBA U UX CUCTCMbI, KBaAAPATHBLIC U I[pO6HO-
palliOHAJIbHBIC HEPAaBCHCTBA C OHHOﬁ nepeMeHHoﬁ, B TOM 4HCIIC IIPpHU
peliCHuN 3a4aq U3 ApYrux IMpeaAMCTOB W IPAKTHYCCKUX 3aJa4d; YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYHO HNPAMYIO U KOOPAUHATHYIO IIOCKOCTH IJIA
I/1306pa)KeHI/I$[ peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (yHKUUsA, rpadpuk (yHKIMH, HYIU
(GyHKLIMH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHus,
yObIBaHUs, HauOoJibllleeé W HaMMEHbIee 3HAYeHUS (QYHKLUUHU; yMEHHUE
ONEpHpPOBATh TMOHATUAMHU: MpsiMast PONOPLUOHAIBHOCTb, JIMHEHHAs
¢GbyHKkuus, KBagpaTuyHass (QyHKIUS, oOpaTHas MPONOPIHOHAIBHOCTS,
napabosa, runepoosa; yMeHue CTpouTh rpaduku GyHKIUH, HCIIOJIBb30BaTh
rpaduKu Ui ONpENeNIeHUs] CBOMCTB MpPOIIECCOB M 3aBUCHUMOCTEH, s
pemeHus 3afady U3 JPYrux Y4eOHBIX IMPEeIMETOB M pEaNbHOM JKU3HHU;
yMEHHUE BhIpaXKaTh (POpMyIaMu 3aBUCUMOCTH MEX/1y BETHUYUHAMHU




YMenue ONICPpUPOBATH MOHATHUAMU: NTOCICAOBATCIIBHOCTD, apI/I(bMeTI/I‘-IeCKaSI
U TeoMEeTpUYecKass TMpOTPEecCMH; YMEHHE HCIOJIb30BaTh CBOWCTBA
MOCJIEIOBATENLHOCTEH, (DOPMYIIBI CYMMBI M OOIIErO WiICHA MPH PEIICHUU
3ama4, B TOM YHMCJE 33a4 U3 JPYruX Yy4eOHBIX MPEIMETOB U pPEaTbHON
KHU3HN

VYMeHnue peiars 3a1a4i pa3HbIX TUIOB (B TOM YKCIIE Ha IPOLEHTHI, 10U U
4yacTH, JBWKEHUE, paboTy, LIEHy TOBapOB M CTOMMOCTb HNOKYIOK U YCIYT,
HQJIOTHM, 3aJaud U3 OOJacTH yNpaBICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCAMM); YMEHHUE COCTABJISTH BBHIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 33Ja4d, HCCIENOBATh IIOJYYEHHOE pPELICHHE U
OIICHMBATh MPaBAOIO0I00HOCTh MOITYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATHSAMU: (PHUTypa, TOYKA, OTPE30K, IpsMasi, JIyd,
JOMaHas, Yroj, MHOTOYI'OJIbHUK, TPEYroJbHUK, pPAaBHOOCAPEHHBIA U
PaBHOCTOPOHHUH TPEYTrOJIbHUKH, MPAMOYTOJIBHBINA TPEYTOJIbHUK, MEIUaHa,
ouccekTpuca " BBICOTA TPEYTrOJIbHUKA, YEeTBHIPEXYTOJIbHHUK,
napajuiesiorpaMmm, poM0, IpSMOYTOJILHUK, KBaJIpaT, TPAIEIUS; OKPY>KHOCTH,
KpyT, KacareiabHasl; 3HAKOMCTBO C MTPOCTPAHCTBEHHBIMH (PUTYpAMU; YMCHHE
pemrath 3ajJa4d, B TOM YHCJE W3 IOBCETHCBHOW J>KHM3HH, HAa HAXOXICHHE
TCOMETPUYCCKUX BEIMYMH C TPUMEHEHUEM HM3yYCHHBIX CBOMCTB (puTyp
(hakToB
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YMeHue omnepupoBaTh HOHATHUSIMU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapallICJIbHOCTE W NCPHCHAUKYIIAPHOCTE IMPAMBIX, YI'OJI
MEX]y IPSIMBIMHU, TIEPIICHIUKYIISIP, HAKIIOHHAS, TPOEKIHs, mogooue Gpuryp,
moI00HBIE TPEYTOJIBHUKH, CUMMETPHSI OTHOCHUTEIFHO TOYKH W MPSIMOM;
YMEHHE pAclo3HaBaTh pPaBEHCTBO, CHUMMETPUIO U Toxooue ¢uryp,
MapajuIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSMBIX B OKPY)KAIOIIEM MUPE
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YMmeHue onepupoBaTh MOHATUSMU: JUIMHA, PACCTOSHUE, YTroi (BETUYHMHA
yria, CHHYC U KOCHHYC yIJia TPEeyrojbHHKaA), IJIOIIa/lb; YMEHUE OLIEHUBATh
pa3Mepsl MPEIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE MPUMEHSATH
(dbopMyIibl IepuMeTpa U IIOHIaAd MHOTOYTOJIbHUKOB, ITMHBI OKPYKHOCTHU U
IIOMIaAM Kpyra, oObeMa NpPSIMOYTOJIbHOTO Mapajulefienunesia; yMeHHe
IPUMEHSTH NMPU3HAKKA PABEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuka, teopemy lludaropa, TpuroHomerpuyeckrue COOTHOILICHUS
JUIS BBIYMCIICHUS IJTUH, PACCTOSHUH, IO

12

YMeHue I/I306pa)KaTb IIJIOCKHEC (1)I/Il" YPbL n nux KOM6I/IHaI_[I/II/I,
IMPOCTPAaHCTBCHHLIC (bHprbI OT DPYKH, C IIOMONIIBIO IIepTé)KHLIX
HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCAHUIO
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YMeHue onepupoBaTh MOHATHSMU: HPSIMOYTOJIbHAs CHCTEMa KOOpAMHAT;
KOOPJMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOpA Ha
YHUCIIO, CKaJIAPHOE MPOU3BEIACHHE BEKTOPOB; YMEHHME MCIIOJIb30BaTh
BEKTOPBl U KOOPAMHATHI Ul MPEJICTABICHHs JaHHBIX U pelleHHs 3a/ad, B
TOM YHCJI€ U3 JPYIUX Y4eOHBIX MPEIMETOB U PealbHOM KU3HU
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YMmenue OIeprUpoOBaTh IMOHATHAMU: CTOJIOMKOBBIC U KPYroBbBIC THUArpaMMmabl,
Ta6J'II/II_ILI, cpeaHee apI/I(l)MeTI/I‘-IeCKOC, MEaraHa, HanOOJIbIIICe U HAMMEHBIIIEE
3HA4YCHUA, pa3Max YHUCJIO0BOI'O Ha60pa; YMCHUC H3BJICKATDh,
HUHTCPHPCTUPOBATE U Hp606pa30BBIBaTB I/IH(I)OpMaI_II/IIO, NpEACTaBJICHHYIO B
TaGJ’II/ILIaX W Ha JuarpamMmmax, OTpaKaroulyro CBOICTBA H XapaKTCpUCTUKHU
PCAJIBbHBIX TIPOLECCOB U HBHCHHﬁ; YMCHHUEC pacCliO3HaBaTb H3MCHYHMBBIC




BEJIMYMHBI B OKPYXKAIOLIEM MHUpE

15

YMeHue omnepupoBaTh TMOHATHUSMH: CIyYalHBIM OMNBIT  (CIIy4alHBIN
SKCIIEPUMEHT),  3JEMEHTapHOE€  COOBbITHE  (DJIEMEHTAapHBIM  MCXON)
CIIy4aifHOTO OTIbITa, CIly4aiilHOE€ COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHUE
HaxXOJMTb  BEPOSATHOCTU  CIAy4alHbIX  COOBITUH B OOBITax  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMM; YMEHHUE pEIliaTh 3a7auu
METOJIOM OpPraHM30BAaHHOIO Iiepedopa M C HCIOJIB30BAHMEM IIPaBUIIA
YMHOXXCHHUS; YMEHHE OIICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH |
SIBJICHUH, TIOHUMAaTh POJIb MPAKTUYECKH JOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHIM B OKpPY)KAIOILEM MHUPE U B KM3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHMCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMeHnue BbIOMpaTh MOJIXOSAIINNA U3YYEHHBIH METOJ JUIsl pEeLIeHHs 3aJauH,
MIPUBOJUTH NPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE H
JKW3HHU, PACIO3HABaTh IPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONMCBIBATh OTJENbHBIE BBIJAIOIINECS PE3YNIbTATHI, IIOJYYEHHBIE B XOJE
pa3BUTUSA MAaTE€MaTHKU KaK HAyKH, IPUBOAUTH NMPUMEPBl MATEMATHYECKUX
OTKPBITHM M UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOU HCTOPHH




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, TIPOBEPAEMBIX HA OID ITO
MATEMATHUKE

Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
1 Yucna v BIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
12 OOBIKHOBEHHBIE M JECSATHYHBIE IPOOH, TMPOLEHTHI, OCCKOHEYHBIC MEPHOANYCCKHE
' apobu
1.3 PannonanbHble yncna. ApudmMerndyecke onepanmy ¢ paluoHaIbHbBIMU YUCIIaMU
1.4 JleiicTButenpHble yncia. ApudpMeTuyecKre onepaumy ¢ AeUCTBUTEIbHBIMU YHCIAMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIUMCIICHUS, TpaBUJIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA pe3yabTaTa
BBIYHMCIICHUI
2 Anrebpandeckue BbIpaKeHHs
2.1 BykBeHHbIE BbIpa)XKeHUsI (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ 1ensiM nokaszateneM. CTeNneHb ¢ pallMoOHaIbHBIM TMoKa3aTesneM. CBoiicTBa
CTETEeHU
2.3 MHorousneHsl

24 Anrebpanyeckas 1poOb

Apudmernueckuil KOpeHb HaTypallbHOW creneHH. JlefcTBus ¢ apupMeTHYeCKUMHU

2.5 KOPHSIMH HATYPaJIbHOW CTETIeHU
3 YpaBHEHUS] 1 HEPABEHCTBA
3.1 [enpie 1 npoOHO-paroHaIbHbIe ypaBHEeHUsI. CHCTEMBI M1 COBOKYITHOCTH YPaBHEHHM
39 ensie u apoOHO-panMoHaNbHBIE HepaBeHCTBAa. CHCTEMBI MW COBOKYITHOCTH
HEPaBCHCTB
3.3 Pemenne TekcTOBBIX 3a4a4
4 YucoBeIe MOCISIOBATEILHOCTH
4.1 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEN
4.2 ApubmMernueckas ¥ TeOMeTpruUecKas rnporpeccuu. @opmysia CiI0KHBIX IPOIIEHTOB

5 DyHKIIUU

OyHKus, crocoObl 3aganus GyHkuuu. ['paduk dynkiuu. O0macTh onpeaeaeHus u
MHOJKECTBO 3Ha4YeHui ¢QyHkiuu. Hymu ¢ynkuuu. [IpoMexyTKku 3HaKOMOCTOSIHCTBA.

>1. [IpomMexyTku MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl M MHUHUMYMBI (DYHKIIHU.
HauOouibliee 1 HauMeHblIee 3HaueHHe (DYHKLMU Ha IPOMEXKYTKE

6 Koopaunatel Ha npsiMO# U TIJIOCKOCTH

6.1 Koopnunarnas npsimas

6.2 JlexkapTOBbI KOOPAMHATHI HA INIOCKOCTH
7 I'eomerpus

7.1 I'eomeTpuueckue GUrypbl 1 UX CBOMCTBA

7.2 TpeyroyibHUK

7.3 MHOroyrojasHUKH

7.4 OKpyXHOCTb U KpyT

7.5 N3mepenune reoMeTpu4ecKiX BEIUYNH

7.6 BekTopsl Ha IIJIOCKOCTH

8 BeposATHOCTB U CTaTUCTHKA




8.1

OnucarenpHas CTaTUCTHKA

8.2 BeposiTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa

8.5 I'padst




YUYEBHO-METOJIUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA
N.P.Beicoukuii, 1.B. fmenko, matematuka: BepoaTHOCTh U cTaTuCTUKA 7-9, 0a30BBIi
ypOBeHb, yueOHHK B 2-X yacTsax: M: IIpocBenienue, 2023.

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
Metouueckoe mocodue K NpeIMETHON JIMHUU Y4€OHUKOB 10 BEPOSITHOCTU M CTaTUCTHKE
N.P.Beicoukuii, 1.B.flmenko nox penakuuei U.B. Smenko, M: npocsenienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e bubmmoreka [IOK https://m.edsoo.ru/863f7e54
e https://ptlab.mccme.ru/vertical
e Poccuiickas anexkrponHas mkosa. — https://resh.edu.ru
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