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HOACHUTEJBHAASA 3AIINCKA

B coBpeMenHOM 1u(ppoBOM MUpE BEPOATHOCTh U CTATHUCTHUKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAUUMOCTh, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK U
UX poJu B 00pa3oBaHUM, HEOOXOAUMOM KakJIOMYy 4eloBeKy. BospacTtaer uucio
npodeccuii, mpu OBIAJEHUU KOTOPBIMU TpeOyeTcs Xopoiiiasi 0a30Bas MOJArOTOBKA B
00J1acTh BEPOSTHOCTU U CTATUCTUKH, TaKas MOATOTOBKA Ba)kKHA JIJIsL TIPOJIOTKEHUS
o0Opa3zoBaHus U JIJIs1 yCIEUTHON PO eCcCUOHAbHON Kaphephl.

Kaxplii 4enoBek MOCTOSSHHO MPUHUMAET PEUICHUs] HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A JUIsi 00OCHOBAHHOTO MPHUHSATHS PEIICHUS B YCIOBUAX HEAOCTATKa
Wi n30bITKa HHGOPMAIIUKM HEOOXOIUMO B TOM YHCIIE XOPOIIO C(HOPMHUPOBAHHOE
BEPOSTHOCTHOE U CTATUCTHUYECKOE MBIIICHUE.

NmMeHHO mMO3TOMYy OCTpO BCTalla HEOOXOAUMOCTh CHOPMUPOBATH Y
oOyyaromuxcst PyHKIHOHABHYIO IPaMOTHOCTh, BKIIFOUAIOIIYIO B CE0s1 B KAUECTBE
HEOTHEMJIEMOM  COCTaBIISIIOIIEA  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHaJTU3UPOBaTh UHPOPMAIUIO, TIPEACTABICHHYIO B PA3IMYHBIX opMax, MOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTHX pealbHbIX MPOIECCOB U 3aBUCHUMOCTEM,
MPOU3BOAUTH IPOCTENIINE BEPOSITHOCTHBIE PACUYETHI.

3HAKOMCTBO B Y4€OHOM Kypce€ ¢ OCHOBHBIMHU MpPHUHIUIIaMH cOOpa, aHalu3a U
MpEJCTAaBICHUS JAaHHBIX W3 Pa3IUYHBIX cep *KU3HU 0OIlecTBa U TOCyJapcTBa
npuoodIaer oOydJaromuxcs K OOIIECTBEHHBIM HHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKU DPa3BUBAET HABBIKM OpraHU3allMu Iepedopa U MoAcYETa 4uciia
BAPUAHTOB, B TOM YKCJI€ B MPUKIAJHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMU T€OPUU
rpadoB co31aéT MmaTeMaTuueckuii PyHaamMeHT 11t GOpMUPOBAHUS KOMIIETCHIINHN B
obnactu nHPopMaTuku U MUPPOBBIX TexHONIOTHN. [IpU M3yuyeHUH CTAaTUCTUKU U
BEPOSITHOCTU OOOTAIllalOTCS TMPEACTaBICHUS] OOyYalolUXCd O COBPEMEHHOMU
KapTHHE MHUpa U METOJax €ro HccienoBaHusi, (GopMUpPYETCS MOHUMAaHUE POJIH
CTATUCTUKHU KaK MCTOYHHUKA COLIMAIBHO 3HAUMMOUN MH(OpPMALINK U 3aKJI1aIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIUICHUS.

B cooTBeTcTBUM ¢ TaHHBIMU LEISIMU B CTPYKTYPE MPOTPpaMMbl yueOHOT0 Kypca
«BeposiITHOCT M CTaTUCTUKA» OCHOBHOIO OOIIEro 0oOpa3oBaHUs BBIJICICHBI
CIeAYIOIINE CcoaepKaTeabHO-MeToAnueckue JTuHuu: «lIpencraBieHue NaHHBIX U
omucaTeJIbHasl CTaTUCTUKa», «BepodarHocThy», «DJIeMEHThl KOMOUHATOPUKI,
«BBenenue B Teoputo rpadony.

Conepxanue nuHuu «lIpencraBieHue TaHHBIX U ONMUCATENIbHAS CTATUCTHUKA
CIIY>KUT OCHOBOM 1711 (DOPMUPOBAHUS HABBIKOB Pa0OTHI ¢ MH(OpPMALIUEH: OT YTEHUs
U UHTEpIpeTanuu uH(OpMalnu, IpeIcTaBiIeHHON B Ta0MuIlax, HAa JUarpaMMax u
rpadukax, 10 cOopa, MPEJICTAaBICHUS U aHAIW3a JAHHBIX C HCIOJIb30BaHUEM
CTaTUCTUUYECKUX XapaKTePUCTUK CPEHUX U pacceuBaHusi. Paboras ¢ JaHHBIMU,
oOyyaromuecsi ydarcsi CUMTBHIBATh U HWHTEPHPETUPOBATH JAHHBIC, BBIJABUTATh,



apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEUINNE THUIOTE3bl, PA3MBIIUISTh HaJ
(akTOpamMu, BbBI3BIBAIOIIMMU H3MEHUYHUBOCTh, W OLIEHMBAaTh HMX BIUSHHE Ha
paccMaTpuBaeMbl€ BEIMUUHBI U TTPOIIECCHI.

NHTyuTHBHOE MpENCTaBICHUE O CIy4allHOW M3MEHUMBOCTH, HCCIIEIOBAHHE
3aKOHOMEPHOCTEM W TEHAEHLUHWN CTAHOBUTCS MOTUBHUPYIOIIECH OCHOBOW JJISI
U3YUYCHHS] TEOPUU BEpOSTHOCTEH. bosblioe 3HaUYeHHE HMMEIOT MPaKTHUYECKUe
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[lonaTre BEpOSTHOCTH BBOAUTCSA KakK Mepa MpaBIonofoOusi CIydyailHOTO
coobiTusi. [lpu wu3yueHun y4yeOHOTO Kypca oOydaromuecsi 3HaKOMSTCS C
MPOCTEUIITUMU METOIAMU BHIYUCIICHUS BEPOSITHOCTEN B CITyUYaHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU HCXOJIAMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMH CTaBUTh U peIIaTh OoJee CIOXHbIEe 3anaud. B y4eOHbI Kypc
BXOJST HAdaJIbHbIE MPEACTABICHUSI O CIyYallHBIX BEIMYMHAX U UX YHUCIOBBIX
XapaKTEepUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYArOUIUXCS C
MHO>XKECTBAaMU M OCHOBHBIMHU OTEpPAIUSIMU HaJ| MHOKECTBAMHU, PacCMaTPUBAIOTCS
MpUMEpHl IPUMEHEHUS JIJIsl PELICHUs 3a/lad, a TaKKe MCIOJIb30BaHUS B JIPYTHUX
MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 knaccax usywaercs y4eOHBIM Kypc «BeposSTHOCTH M CTaTUCTHKa», B
KOTOPBIN BXOAAT pasnaeinsl: «[IpencraBpienue qaHHBIX U ONKUCATEIbHAS CTATUCTUKAY,
«BeposTHOCTEY, «I1eMEeHThl KOMOMHATOPUKNY, « BBenenne B Teoputo rpadoBy.

Ha usyuenne yue6HOTO Kypca «BeposSiTHOCTh U CTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kinacce — 34 gaca (1 gac B Heaento), B 8 kiracce — 34 yaca (1 gac B Hezeno),
B 9 knacce — 34 gaca (1 gac B Hezenio).



COAEPKXAHUE OBYUEHUA
7 KIIACC

[IpencraBienrie faHHBIX B BUJIE TaOJUIl, JUarpamm, rpauKoB. 3arnolHEHHUE
TaONuUIl, YTEHHWE W TOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTONOYATBIX) H
KpyroBeix). UTeHue rpadukoB peanbHbIX IpoiieccoB. M3Bneuenue nndopmanuu u3
arpamMM U TaOJaull, UCIOIb30BaHUE U MHTEPIIPETALINs TaHHBIX.

OnucarenbHasi CTaTUCTUKA: CpeaHee apudMmeTrhyeckoe, MeauaHa, pazmax,
HauOoJbIlleE M HAaWMEHbIIIEE 3HAYCHUs HAOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYHUBOCTH.

CnyyaliHbIil SKCIIEpUMEHT (OMBIT) M cliydaiiHoe coObiThe. BeposTHoCTh U
gacToTa. Pojab ManoBepOSATHBIX U MPAKTUUYECKU JTOCTOBEPHBIX COOBITHI B IPUPO/IE
1 B oOmiecTBe. MoHeTa U urpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepmnHbl. Yuciao pédep u cymmapHas
crenenb BepmuH. [IpencraBnenne o cBszHOCTH Tpada. Ilenu u mukiel. [lytu B
rpadax. O6xon rpada (ditiepoB myTh). IlpencraBieHue 00 OPUEHTUPOBAHHOM
rpade. Pemenne 3a1a4 ¢ mnomoiibio rpados.

8 KIIACC

[IpencraBienue TaHHBIX B BUJE TAOJIHI], AMArpaMm, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Omepanuu  HaJ
MHOXEeCTBaMu: 00beIMHEHUE, IepeceueHue, nonoiHenue. CBoiicTBa onepaiuii Haj
MHOJKECTBAMU:  NEPEMECTUTEIBHOE,  COYETATEIIbHOE,  PACHPEACIUTEIIBHOE,
BKJItOueHUs. Vcnonb3oBanue rpaduueckoro MpeaCcTaBICHUST MHOXECTB s
OMMCaHUS pealbHBIX MPOILIECCOB U SIBJICHUM, PU PEIICHUHU 3a/a4.

N3mepenue paccenBaHusi AaHHBIX. Jlucnepcusi U CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HAOOpOB. J[narpamMmma paccenBaHusl.

DOneMeHTapHble COOBITHSL ciaydailHoro ombiTa. CiyyaliHble COOBITHUSL.
BepostHoctrt  coObiTHIl. OMNBITEI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
cooObiTusiMu. Cry4daitHeiil BEIOOp. CBsI3b MEXIYy MajlOBEPOSTHBIMU U MPAKTHUUECKU
JIOCTOBEPHBIMU COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBA AEPEBBEB: EANHCTBEHHOCTD Iy TH, CYIIECTBOBAHNUE BUCIYEH
BEPIIUHBI, CBSA3b MEXKIY YUCIOM BEPIIUH U YuciaoM pédep. [IpaBuino ymMHOXKEHUS.
Pemenue 3ama4 ¢ momoipio rpados.

[IpoTuBononoxusie coObiTHs. Juarpamma Dinepa. OObenuHeHue U
nepeceyeHre  coObITHil. HecoBmecTHblie  coObiTus. @PopMmyna  CIOXKEHUS
BEPOSITHOCTEW. YCIOBHAsI BEpOATHOCTh. [IpaBmiio ymHOxeHus. Hes3aBucumbie
coObiTus. IlpencraBnenue skcrnepuMeHTa B BHJE JAepeBa. Pemienuwe 3amad Ha



HaxO0XXJICHUE BEPOSTHOCTEW C MOMOILIBIO JepeBa CIy4ailHOTO SKCIEPUMEHTA,
ararpamm Ditnepa.
9 KJIACC

[IpencraBnenrie JaHHBIX B BUAE Ta0nul, JuarpamMm, IpaduUKoB,
MHTEpIIpeTalus JaHHbIX. YTeHHe U MOCTPOeHUE TaOull, [UuarpaMm, rpauKoB Mo
pEeaIbHBIM JaHHBIM.

[lepectanoBku u gakropuan. CoyeTaHust U YUCIO coueTaHUU. TpeyroabHUK
[Tackans. Pemienue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKHU.

I'eomeTrpuueckast BeposiTHOCTh. CiydailHbli BBIOOp TOYKH U3 (UTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

Ucneitanue. Ycnex u Heygaya. Cepust UCTIBITAHUM A0 NepBOro ycnexa. Cepus
ucnbiTanuii bepuymnu. BepositHocT coObITHI B cepun ucnibiTaHui bepHysu.

CiyvaiiHass BeJIMYMHA W PACIpECIICHUE BEPOATHOCTEW. MaTeMaTudyeckoe
oXujgaHne u aucnepcus. llpuMepsl MaTEMAaTHYECKOTrO  OXUJIAHHUS — Kak
TEOPETHUYECKOTO CPEOHEr0 3HAUYEHUS BEIWYMHBL. MaTeMaTH4eCKOE OXHUIAHUE U
OUCTIEPCUS  CIy4YaWHOW BEJIMYUHBI «YHUCIO YCIEXOB B CEPUM HCIBITAHHUI
bepnymm».

[TonsTe o 3akoHe OONBIIMX yHcell. M3mMepeHne BEpOsITHOCTEH ¢ MOMOIIBIO
4acToT. PoJib 1 3HaueHUe 3aKOHA OOIBIIUX YKCEI B MPUPOJIE U OOIIECTRBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIuuHOCTHBIE Ppe3yabTaThl OCBOCHHMS MPOTpaMMbl y4eOHOro Kypca
«BeposTHOCTD U CTAaTUCTUKA» XapaKTEePU3YIOTCS:

1) naTproTHYecKkoe BOCIIUTAHUE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY M  HACTOSIIEMY POCCUHCKOM
MaTeMaTHKH, IIEHHOCTHBIM  OTHOIIIEHHMEM K  JIOCTHXKEHHSIM  POCCHHCKHUX
MaTE€MaTHKOB M POCCHMCKOM MaTeMaTHYeCKON IIKOJbI, K HCIIOJb30BAHUIO 3THX
JOCTHKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:xJaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHHUIO O0SI3aHHOCTEH TpakJaHMHA U peaiu3alfiu €ro
MpaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp TpakKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCKI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM MPUMEHEHHEM JIOCTUXKEHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSTEILHOCTU YUEHOTO;

3) TpyA0OBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTH€ B PEHICHUU MPaKTUYECKUX 3ajad
MaTEeMaTHYECKOM HAIPaBICHHOCTH, OCO3HAHHMEM BAXXHOCTH MaTEeMaTHYE€CKOTO
o0pa3oBaHUs Ha MNPOTKEHUU BCEM JKM3HU U1 yCHEUIHOM MpodeccroHaIbHOU
NEATeNIbHOCTU W PAa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUIYATBHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U 0OIIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K  SMOILMOHAIIBHOMY H©  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lau, PEUICHUN, pacCyXIEHUU, YMEHHUIO BUJIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaIMel B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeICTaBACHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YeJIOBEKa, IPUPOIBI U
oOllecTBa, MOHMMAHUWEM MATEMaTUYECKOM HayKu Kak c@epbl 4YelIOBEYeCKOU
NEATEIBHOCTH, 3TANOB €€ Pa3BUTHUS W 3HAYMMOCTH IS Pa3BUTHS LIMBUIU3ALINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEeICTBOM
MO3HAHUS MHpaA, OBJAJCHHEM MPOCTEHITMMH HaBBIKAMH HCCIEI0BATEIIHCKOM
NeATEIbHOCTH,



6) ¢usuveckoe BocnuTanue, (GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIAaroNmoJyYns:

TOTOBHOCTBHIO MPUMEHITh MAaTEMAaTHYECKUE 3HAHUS B HHTEPECaX CBOETO
3I0pPOBbS, BEACHUSA  3J0pOBOro  oOpa3a KM3HU  (30pOBOE  MUTAHWUE,
cOaTaHCUPOBAHHBIM pEXKUM 3aHATUM U OTIbIXa, peryispHas Quznueckas
aKTHUBHOCTB), CPOPMHUPOBAHHOCTHIO HAaBbIKA pe(hIIEKCUH, MPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO0 K€ MpaBa APYroro 4eioBeKa;

7) 3K0J10THYECKOe BOCITUTAHUE:

OpUEHTAaIMel Ha TPUMEHEHNE MaTEMAaTUUECKUX 3HAHUM JIJIs1 pelIeHus 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPY>KaIOIIEH Cpejibl, IIIaHUPOBAHUS MOCTYIIKOB U OLIEHKU
MX BO3MOXKHBIX MOCJIEICTBUH JIJISi OKPYKAIOMIEH Cpejibl, 0CO3HAHUEM TJI00aTBLHOTO
XapakTepa SKOJOTHUECKUX MPOOJIEeM U MyTel UX PEIICHUS;

8) ajanranusa K M3MEHAWIIMMCH YCJOBHSAM COLMAJBLHON U NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIeSITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y NPYTUX JIOJeH, mpuoOpeTaTh B COBMECTHOU JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
(bopMyIHpOBAThH UJIEU, OHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPEOYIOUIUUA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JEUCTBUSA, (HOPMYJIMPOBATH U OLEHUBATh PUCKU U
MOCJHEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATDHI

Ilo3naBare/ibHBIE YHUBEPCAJIBbHBIC y‘{eﬁﬂble IleﬁCTBHH

Bba3oBble Joruueckue aeiicTBUA:

e BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHbIE MPU3HAKU MATEMaTUUYECKUX
OOBEKTOB, TMOHSTUH, OTHOIIEHUN MEXAY MOHATUAMH, (HOPMYIUPOBAThH
ONpeNeNieHus]  TOHSATUM, YCTaHABIMBATH  CYIIECTBEHHBIH  IMPU3HAK
KJaccupuKaluu, OCHOBaHUS It OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MPOBOJAMMOTO aHAJN3a;

e BOCHOpPUHUMATH, (QopMynupoBaTh U  NpPeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEpIUTEIbHbIE W OTpHULIATENIbHbIC, E€IUHUYHBIE, YacTHbIe U OO0IIue,
YCJIOBHBIE;



BBISBJISIT ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSX,
npejiaratb KpUTEPUU ISl BBISIBIICHHS] 3aKOHOMEPHOCTEHN ¥ IPOTUBOPEUUIA;
JieJaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

pa3Ouparh JOKa3aTeabCTBA MAaTEMATUUECKUX YTBEPKICHUM (MIpsSMble U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSTENILHO HECIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4eCKuX (PaKTOB, BBICTpaUBaTh AapPTyMEHTAIUI0, MPUBOAUTH
MpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUS;
BBIOMpaTh CHOCOO pelieHus: y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BbIOUpATh HauOolee MNOAXOASINIMNA C YYETOM
CaMOCTOSITETIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBbie uccien0BaTe/ILCKUe HeﬁCTBHHI

MCIIOJIB30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopmynHpoBaTh BOMPOCH, (UKCHUPYIOIIUE MNPOTUBOpPEUHE, MpodIeMy,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh MCKOMOE U JlaHHOe, (QOopMHUpPOBATh
TUNOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTh TO CaMOCTOATENIBHO COCTAaBJICHHOMY IUJIaHY HECJIOXKHBIN
AKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAHUE MO0 YCTAHOBIECHUIO 0COOECHHOCTEN
MaTeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSITENTbHO (OPMYJIMPOBATH OOOOIIEHUSI M BBIBOABI MO pe3yJibTaTam
MPOBEJEHHOTO HAOJIONICHHS, HCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000IIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKXe BBIJIBUTATh
MPEANOJIONKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISBJISITh HEJIOCTATOYHOCTh U HM30BITOUHOCTH HH(MOpPMALUM, JTAHHBIX,
HEOOXOIMMBIX JJIsSI pEILICHUS 3a/1auu;

BBIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPHPETHUPOBATH
MH(OpPMAIINIO PA3IMUHBIX BUJOB U (DOPM MpECTABICHHUS;

BbIOMpaTh GopMmy TmpeacTaBlieHus HHGOPMAMU U WUIIOCTPUPOBATH
peliaeMble 3aJjadyd CcXeMaMu, JuarpaMmMaMu, HWHOM Tpadukoid u ux
KOMOHWHAIMSIMU,

OLICHUBATh HAJEKHOCTh HMHPOPMAIMU TO KPUTEPHUSIM, MPEIT0KEHHBIM
y4YUTENEM UIN CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:

BOCIIPUHUMATL U (I)OpMy.HI/IpOBaTI) CYXKIACHNA B COOTBECTCTBUU C YCIOBUAMU
Hu ncjIsiMu 06HIGHHH, SICHO, TOYHO, 'PaAaMOTHO BbIpa’XaThb CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0Jie 00CYXJIeHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYK/1aeMOU TE€MBbI,
npoOJieMbl, periaeMoi 3a7auu, BHICKA3bIBATh HJI€H, HAIlEJICHHbIE Ha MOUCK
pEIIEHUs, COTIOCTABIATH CBOU CYXKEHUS C CYXKIECHUAMU JPYTUX YYACTHUKOB
Janora, OOHapyKMBaTh Pa3IMuM€ M CXOJCTBO MO3UIMH, B KOPPEKTHOU
dbopme hopMynHpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJIbTaThl PEIICHUS 3aa4H, SKCIIEPUMEHTA, UCCIIeI0BaHU,
MPOEKTAa, CAMOCTOATENILHO BBIOUPATh (pOpMAaT BHICTYIUICHUS ¢ YUETOM 3a]1a4y
MpEe3eHTAIlMU U 0OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAUBUIYaIbHON
paboOTHI MPU PEIICHUU YUEOHBIX MaTEMaTUYECKHUX 3a/aY;

MPUHUMATH 1€ COBMECTHOM IEATENbHOCTH, IUIAHUPOBATH OPTaHU3ALIUI0
COBMECTHOM pabOThI, pachpeaeiasaTh BHIbI paboT, J0roBapHUBaThHCH,
o0Ccy»XIaTh MpoLecC U pe3yiabTar paboThl, 0000aTh MHEHUS HECKOJIbKUX
JII0JIeH;

y4acTBOBAaTh B TpyNmHoBBIX Qopmax paboTel (0OCyxkAeHus, OOMEH
MHEHUSIMU, MO3TOBBIE IITYPMbI U JAPYTHUE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPJMHHUPOBATH CBOU JCHCTBHUS C JPYIMMHU YJE€HAMH KOMAaHJbI,
OLICHMBATh KA4Y€CTBO CBOEr0 BKJIaJia B OOMIMI MPOAYKT MO KPUTEPUSIM,
c(hOopMyJIHPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBUS.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH

CaMoopraHmaunﬂ:

CaMOCTOSITENTbHO COCTaBJISATh IUIAH, aITOPUTM PEIICHUS 3a7adyu (WU ero
4acTh), BBIOMpATh CIOCOO pEIIeHUsI ¢ YYETOM HMEIOUIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBAaTb M KOPPEKTUPOBATh
BAPUAHTHI PEIICHUN ¢ YUYETOM HOBOUM MH(MOpMALIUH.

CaMOKOHTpO.HL, 3MO]_II/IOHaHLHLIﬁ HHTEJJICKT.

BJIAJETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
peneHns MaTeEMaTHIECKOM 3a/1auu;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEIICHUH 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBHSIM, OOBSICHATH NPUYUHBI JTOCTHOXKEHHS] WJIM HEIOCTH)KEHHUS LENH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI



K xoHiy oOyuenus B 7 Kjacce oOy4arOUIMICS MOJYYUT CIEIYIOLIUE
MPEIMETHBIE PE3YJIbTATHI:

Yurare uH(OpMaALUIO, NPEICTABICHHYIO B Ta0nuuax, Ha JuMarpaMmmax,
NPEACTABIATh JaHHbIE B BHJE TaONMI, CTPOUTh JUArpaMmbl (CTOJOHUKOBBIE
(cTonbyaThie) U KPYroBhI€) IO MAacCUBaM 3HAUYCHUH.

OnuceiBaTh W MHTEPHPETHPOBATH  pEaJbHbIE  YHUCIOBBIE  JIaHHBIE,
IpeICTaBICHHbIE B TA0JINIIAX, HA IUarpaMmax, rpaukax.

Hcnonb3oBaTh Il ONUCAHUS JAHHBIX CTATHCTHYECKHE XAPAKTEPUCTUKHU:
cpenHee apu(pMEeTHYecKoe, MeJIuaHa, HauOoJbllee KW HauMEHbIIEe 3HAYEHUS,
pa3mMax.

NMeTp mnpencTaBieHUE O CIy4allHOW HM3MEHYMBOCTM Ha MNpUMEpax LEH,
(U3NYECKUX BEJIMYUH, AHTPONOMETPUYECKHUX JAHHBIX, UMETh IPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHiy oOyueHus B 8 kjacce oOydaroUIMics MOJYYUT CIEIYIOLIUE
MPEIMETHBIE PE3YJIbTATHI:

W3BnekaTte U npeoOpa3oBbIBATH MH(POPMALMIO, NPEACTABICHHYIO B BHJE
Tabnul, Iuarpamm, rpa)ukoB, NPEICTABIATh JaHHbIE B BUJIE TAOJIHII, TUArPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C IMOMOILIBIO CTATUCTUYECKUX IOKAa3aTeNIel: CPEeIHUX
3HAUYEHUN U Mep paccenBaHus (pa3max, JUCIEPCHUsS U CTAHIAPTHOE OTKJIOHEHUE).

HaxonuTe 4acTOTHI YUCIOBBIX 3HAYEHUIN U YACTOTHI COOBITHIA, B TOM YHUCJIE 110
pe3yibTaTaM U3MEPEeHHI 1 HAOII0EHUH.

HaxonuTte BEpOSITHOCTH CIIy4ailHBIX COOBITUH B ONBITax, 3Has BEPOSTHOCTU
AIIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B ONBITAX C PABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSMHU.

Hcnonb3oBaTh rpauyeckue MOJEIH: JEPEBO CIy4ailHOTO 3KCIIEPUMEHTA,
auarpaMMbl DUsepa, YuciaoBas npsamast.

OnepupoBaTh MOHATUSAMH: MHOXECTBO, IOJMHOXECTBO,  BBIIOJIHSITH
olepaldyd HaJ MHOXECTBaMHU: OOBEIWHEHUE, IE€pPECEUYECHHE, OMOJHEHUE,
NEPEYUCIIATH FEMEHTHI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb30BaThk rpaduyeckoe MpeACTaBICHHE MHOKECTB U CBSI3€M MEKly HUMU
JUISL OTIMCAHMSI TPOLIECCOB U SIBJIEHUH, B TOM YHUCJIE IPH PEIIEHUN 3a4a4 U3 JPYyrux
y4eOHBIX PEMETOB U KYypPCOB.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi MOIYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YJIBTATHI:

W3BnekaTs U mpeoOpa3oBbIBaTh HH(OPMALUIO, IPEACTABICHHYIO B pa3JIMYHBIX
MCTOYHHMKAX B BUJAE TaOJIUL, AUarpamm, rpaukoB, MPEACTaBIATh JAHHBIE B BHUJIE
Ta0aull, AUarpamm, rpauKoB.



Pemiath 3amauu OpraHMW30BaHHBIM MEPEOOPOM BapHAHTOB, a TaKkKe C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOIOB.

Hcnonb30BaTh OMMCATENBHBIE XAPAKTEPUCTUKU JUISI MACCHUBOB YHMCIOBBIX
JAHHBIX, B TOM YHMCJIE CPETHUE 3HAUEHUS U MEPBI PACCEHBAaHMUS.

HaxoauTh 4acToThl 3HAYEHUN U YaCTOTHI COOBITHS, B TOM YHUCIE MOIb3YACH
pe3yiibTaTaMu IPOBEAEHHBIX U3MEPEHUIN 1 HAOIIOEHUH.

HaxoauTh BEpOSTHOCTU Cily4yalHBIX COOBITHMN B M3YYEHHBIX ONBITaxX, B TOM
YHUCJI€ B OMBITaX C PAaBHOBO3MOXHBIMHU JJIEMEHTAPHBIMU COOBITUSMHU, B CEPUSIX
UCIIBITAHUM J10 IEPBOTO yCIIeXa, B CepUSIX UCTIBITaHUN bepHyin.

Nmere mnpencrtaBiieHWE O CIy4allHOM BEJIMYMHE W O paCOPEACICHUU
BEPOSITHOCTEM.

NmeTs mpencraBieHue O 3akoHE OOJBIIMX YHCET KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM U3MEHUYHMBOCTH M O POJIM 3aKOHA OOJIBIIIUX YKCEN B
MIPUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KosnnuyectBo 4yacos
HanmeHoBaHMe pa3e/ioB U TeM
Ne i/m Kontpoasnsie | IlpakTn
NMPOrpaMMbl Bcero
padoThI padoThI
1 [IpencraBnenue qaHHBIX 7 2
2 OnucarenpHas CTaTUCTUKA 8 1
3 CrnyuaiiHast ”3MEHYMBOCTh 6 1
4 Beenenue B Teoputo rpagos 4
5 BeposATHOCTB U yacToTa CIry4aliHOTO 4 |
COOBITHSA
6 O0001enue, cucTeMaTH3alusa 3HaHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10 34 ) )

I[TPOTPAMME




8 KIIACC

KosnnuyecTBo 4yacos
HanmeHoBaHMe pa3ie/ioB U TeM
Ne ni/m KonTtpoasnbie | IIpakTn
NMPOrpaMMbl Bcero
padoThI padoThI
1 IToBTOpenue kypca 7 kiacca 4
) OnwucarenpHas cratucTuka. PaccenBanue 4
TaHHBIX
3 MHosxecTBa 4
4 BeposiTHOCTB ciiy4aifHOTO cOOBITHS 6 1
5 Beenenue B Teoputo rpagos 4
6 Cnyuaitabie cOOBITHS 8
7 O06o001eHue, cucTeMaTu3alus 3HaHUH 4 2
OBIIEE KOJIMYECTBO YACOB I10 34 ) |

I[TPOTPAMME




9 KIIACC

KosnunuyectBo 4yacos
HanmeHoBaHMe pa3ie/ioB U TeM
Ne ni/m KonTtpoubnbie | IIpakTm
NMPOrpaMMbl Bcero
padoThI padoThI
1 IToBTOpEeHME Kypca 8 kiacca 4
2 DneMeHThl KOMOMHATOPUKH 4 1
3 I'eomeTpuueckas BEpOATHOCTb 4
4 Hcnbitanus beprymm 6 1
5 CnyuaiiHas BellMYMHA 6
6 O0600611eHre, KOHTPOITh 10 1
OBUIEE KOJIMYECTBO YACOB I10 34 1 )

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosnnuyectBo 4yacos
Ne Jan
. Tema ypoka Beero Koutpoasnbie | IlpakTnueckue u3y
padoTsbI padoThI
1 [IpencraBneHune TaHHBIX B 1
TabIuIax
) [TpakTHdeckrie BEIYUCICHUS TI0 1
TaOJIMYHBIM JaHHBIM
3 W3BrieueHne u HHTEPIIPETALIHS !
TaOJIMYHBIX TAHHBIX
4 [TpakTuueckas padora "Tadmuibr" 1 1
I'paduueckoe mpeacraBieHue
5 JAHHBIX B BUJIC KPYTOBBIX, 1
CTOJIOUKOBBIX (CTOIOYATHIX)
auarpamMmm
UreHne U OCTPOCHUE TUATPAMM.
6 [Tpumeps! nemorpaduveckux 1
auarpamMmm
7 [TpakTryeckas padora | 1
"Muarpammbr"
g Yucnossie Habopbl. CpenHee |
apupMeTHIECKOe
9 Yucnossie Habopbl. CpenHee |
apupMeTHIECKOe




Menanana grcioBoro Habopa.

10 VY cTONUNBOCTS MEAUAHBI
1 Menanana 9rcioBoro Habopa.
VY cTOMUNBOCTS MEAUAHBI
12 [Tpaktuyeckas padora "Cpeanue
3Ha4YeHHS"
Hawubombliiee 1 HauMEHbIIIEE
13 3HAYEHMsI YUCTOBOTO Habopa.
Pazmax
Hawubomblliee 1 HaUMEHbIIIEE
14 3HAUYEHMsI YUCTOBOTO Habopa.
Pazmax
Hawubomblliee 1 HaUMEHbIIIEE
15 3HAUYEHMsI YUCTIOBOTO Habopa.
Pazmax
Konrponsnas pabora no remam
16 "[IpencraBnenue JaHHBIX.
OnucarenbHas CTaTUCTHKA"
17 CnyuaiiHas ”3MEHYHBOCTh
(mpumeps)
13 YacToTa 3HaUCHU B MACCHBE
JTAHHBIX
19 I'pynnupoBka
20 I'ucrorpammel
21 I'ncrorpammel




22

[TpakTuyeckas padora
"CiyyaiiHasi UBMEHYUBOCTD"

23

I'pad, Bepmuna, pedpo.
[IpencraBnenue 3agaum ¢
MIOMOIIIBIO Tpada

24

Crenenb (BaJICHTHOCTB)
BepiuHbIL. Yncio pédep u
CyMMapHasi CTeTICHb BEPIIIHH.
Ilenb u 1uKn

25

ens u k. IlyTe B rpade.
[IpencraBienue o CBSI3HOCTH

rpada

26

[IpencraBnenue 06
OpPHEHTUPOBAHHBIX Tpadax

27

CrnyualiHblii ONIBIT U CIy4aiiHOE
coObITHE

28

BeposiTHOCTB 1 4acTOTa COOBITHSL.
Posp ManoBeposATHBIX U
IIPAKTUYECKH TOCTOBEPHBIX
COOBITHIA B IPHPOJIC U B OOIIECTBE

29

Momneta u urpanbHasi KOCTb B
TEOPUH BEPOATHOCTEU

30

[TpakTuyeckas padora "Hactora
BbITIaJICHUs opJa"

31

Konrponsnas pabora no Temam
"CiyyaiiHasi UBMEHYHBOCTb.
I'padsl. BeposiTHOCTB cityuaitHOTO
coObITHs"




0 [ToBTOpeHue, 06001IIeHNE. |
[IpencraBnenue qaHHBIX

13 [ToBTOpeHue, 06001IeHNE. |
OmnucarenpHas CTaTUCTUKA
[ToBTOpeHue, 06001IIeHUE.

34 BeposiTHOCTB citydaiiHOro 1
COOBITHSA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




8 KIIACC

KoaunuyecTBO 4acoB

Ne Ja
Tema ypoxa KonTtpoabnbie | IIpakTnueckue
n/n Bcero u3y
padoThI padoThI
1 [IpencraBnenue JaHHBIX. |
OmnucarenbHasl CTaATUCTUKA
) CnyuaiiHast U3MEHYUBOCTD. 1
Cpennue yrcnoBoro Habopa
3 Cayuaiinele coObITHs. BeposTHocTH 1
U 4aCTOTBI
Knaccuueckue Mozaenu teopuu
4 BEPOSTHOCTEN: MOHETA U UTpajibHast 1
KOCTh
5 OTkII0HEHUS 1
6 Jlucriepcust 4ucioBoro Habopa 1
7 CranapTHOE OTKIIOHEHUE |
YHICIIOBOTO Habopa
8 JlnarpaMMbl pacCEMBaHUs 1
9 MHOXeCTBO, MOJIMHOKECTBO 1
Onepaiuu HaJ MHOKECTBAMM:
10 o0BbeIMHEHNE, TIEpEeCeUCHHE, 1

JOIIOJITHCHHEC




11

CaoiicTBa onepanuii Haj

MHOXCCTBAMU: IICPCMCCTUTCIILHOC,

COYETaTCILHOE,
pacrpeaenuTeabHOE, BKIIOUCHUS

12

I'paduueckoe mpeacraBieHue
MHOKECTB

13

Konrponsnas pabora o Temam
"Craructuka. MHOXecTBa"

14

DneMeHTapHbIe COOBITHSL.
Cnyuaitabie cOOBITHS

15

biaronpusarcryronue
3JIEMEHTAPHBIE COOBITHS.
BepositHOCTH cOOBITHIT

16

biaronpusarcryronue
3JIEMEHTAPHBIE COOBITHS.
BepositHOCTH cOOBITHIT

17

OmnBITH C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITHUSMHU.
Cryyaiinslii BEIOOp

18

OmnBITH C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITHUSMHU.
Cryyaiinelii BEIOOp

19

[TpakTuyeckas padora "ONBITHI €
PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU"

20

Jepeso




CBoiicTBa epeBa: €AMHCTBEHHOCTD
IIyTH, CYLIECTBOBAHNUE BUCSIYEU

21 BEPILIMHBI, CBSI3b MEXY YHUCIOM
BEPIIMH U YrciIoM pEdep

22 IIpaBui0 yMHOXEHUS

23 IIpaBuI0 yMHOXEHUS

24 [TpoTHBOIONIOXKHOE COOBITHE

’5 Huarpamma Diinepa. O0bequHEHNE
U TIepecevYeHrne COOBITHIA

%6 HecoBmecTHblie coObiTus. ®opmyna
CJIOKEHUSI BEPOSTHOCTEN

7 HecoBmecTablie coObiTus. @opmyna
CJIOKEHUSI BEPOSTHOCTEN
IIpaBuI0 yMHOXEHUS

)3 BEPOSITHOCTEH. Y CIIOBHAs
BEpOATHOCTH. HezaBrucumblie
COOBITHSA
IIpaBuiI0 yMHOXEHUS

29 BEPOSITHOCTEH. Y CIIOBHAsA
BEpOATHOCTH. HezaBrucumeblie
COOBITHSA

30 IIpencrasienue ciry4aitHOro
SKCIIEPUMEHTA B BUJIE IepEBA

31 IIpencrasienue ciry4aitHOro

OKCIICPUMCHTA B BUAC ACPCBA




[ToBTOpenue, o6o0IICHNE.
32 [IpencraBieHune n1aHHbBIX.
OnucarenbHas CTaTUCTUKA

33 IToBTOopenue, o6o0menue. ['pads

Konrponsnas pabora o remam
34 "CrydaiiHble COOBITHSL.
BepositHocTs. ['padsr”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




9 KIIACC

KoaunuyecTBO 4acoB

Ne Ja
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero u3y
padoThI padoThI
1 [IpencraBnenue qaHHBIX 1
2 OnucarenpHas CTaTUCTUKA 1
Omnepanuu HaJ COOBITUIMU 1
He3zaBucumocTs coObITHI 1
5 KomOunaTtopHoe mpaBuio 1
YMHOKEHUS
6 ITepecranoBku. daxkropual. 1
CoueraHus U YUCIIO COYETAaHUM
7 Tpeyronbnuk Iackains 1
[TpakTyeckas padora
2 "Brruncnenue BeposITHOCTEM ¢ 1 1
UCTIOJIb30BAHUEM KOMOMHATOPHBIX
(byHKIMI IEKTPOHHBIX Ta0muI"
I'eomeTpuueckas BEpOATHOCTb.
9 Cryyvaiinelii BEIOOp TOUKH U3 1
(burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 JyT¥ OKPY>KHOCTH
10 I'eomeTpuueckas BEpOATHOCTb. 1
Cryyvaiinelii BEIOOp TOUKH U3




(burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 IYT'H OKPY>KHOCTH

11

I'eomerpryeckast BEpOATHOCTb.
Cryvaiinelii BEIOOp TOUKH U3
(burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 Iy OKPYKHOCTHU

12

I'eomerpryeckast BEpOATHOCTb.
Cryyvaiinelii BEIOOp TOUKH U3
(burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 Iy OKPYKHOCTHU

13

HcneiTanue. Ycnex u Heynaya.
Cepus ucnbITaHUM 70 NIEPBOTO
ycrexa

14

HcneiTanue. Ycnex u Heynaya.
Cepus ucnbITaHUHM 70 NIEPBOTO
ycrexa

15

HcneiTanue. Ycnex u Heynaya.
Cepus ucnbITaHUH 70 NIEPBOTO
ycrexa

16

Hcnbitanusa beprymm.
BeposiTHOCTH cOOBITHI B cCepuH
ucneITanui bepryim

17

Hcnbitanus beprymm.
BeposiTHOCTH cOOBITHH B cCepuH
ucneITanui bepryim

18

[TpakTuyeckas padora
"Ucnpiranusa beprynan"




19

CrnyualiHas BeIMUMHA U
pacnpeneseHrne BepoITHOCTEN

20

MaremMmaTtudeckoe OKUJaHue U
JUCIIEPCHS CIIy4YalHOM BEJIMYHUHbI

21

IIpumepsl MaTeMaTU4ECKOTO
OKMJIaHUS KaK TEOPETUYECKOrO
CPEIHEr0 3HAYCHUS BEJINYUHBI

22

[TousaTHE 0 3aKOHE OONIBLINX
qucen

23

N3mepenue BepoATHOCTEN €
IIOMOIIBIO 4aCTOT

24

[Tpumenenue 3akoHa OOJIBIINX
qHcen

25

O0001menne, cucTeMaTU3aLMs
3HaHui. [IpencraBnenne 1aHHBIX

26

O0001menne, cuCTeEMaTU3aLM
sgaguii. OnmcareinpHas
CTaTUCTHUKA

27

O0001menue, cucTeMaTU3aLMs
3HaHui. [IpencraBnenre 1aHHBIX.
OnucartenbHas CTaTUCTHKA

28

O0001menue, cucTeMaTU3aLMs
3HaHUU. BeposATHOCTH CiIy4aliHOTrO
COOBITHS

29

O0001menue, cucTeMaTU3aLMs
3HaHUU. BepoATHOCTH Ci1y4aliHOTrO
COOBITHS. DIEMEHTHI
KOMOWHATOPUKH




O0001enne, cucTeMaTU3aLMs

30 3HAHUU. DIEMEHTHI 1
KOMOMHATOPUKHI
O0001menue, cucTeMaTU3aLMs

31 3HAHUU. DIEMEHTHI 1
KomOuHaTopuku. CiaydaiiHbie
BEJIMYUHBI U pacTpeiesieHus
O0001menne, cucTeMaTU3aLMs

32 3HaHui. CiiyyaiiHble BEJIMUUHBI U 1
pacnpeneneHus

33 HToroBasi KOHTpOJIbHAsA paboTa 1

34 O06001IeHre, CUCTEMaTH3 IS 1
3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoOBEPsSIEMOro .
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl
pe3yJbTarTa
5 BeposATHOCTB U CTaTUCTHKA
Yurath wuH(pOpMAIMIO, NPEICTaBICHHYI0 B TabiuIax, Ha
51 auarpaMmax, TpeACTaBiATh JaHHbIE B BHAEC TaOJHI, CTPOUTH
IUarpamMmbl (CTOIOMKOBBIE (CTOJI0UYATHIC) M KPYTOBBIE) IO MacCUBaM
3HA4YCHUI
55 OnucelBaTh M HHTEPIPETUPOBATh PEAIBHBIE YMCIOBBIE JIaHHBIE,
npejCcTaBICHHbIC B TaOIMIIAaX, HA TUarpaMMax, rpapukax
Wcnonp3oBath A ONHCAHUS  JIAHHBIX ~ CTATUCTUYECKHE
53 XapaKTePUCTHKH: CpeJHee apupMeTrudecKoe, Meuana, HanOobIee
Y HaMMEHbIIEEe 3HAaUCHHUs, pa3Max
HNMers mpencraBiieHde O CIly4alHOM W3MEHYMBOCTH Ha IIpUMeEpax
54 1eH, (pU3NYeCKNX BEIMYUH, aHTPOMOMETPUYECKUX JIaHHBIX, UMETh
IIPEICTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBEPsSIEMOro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus!
pe3yJbTarTa
5 BeposATHOCTB U CTaTUCTHKA
W3BnekaTh U mpeoOpa3oBbIBaTh WH(GOPMAIHMIO, MPEICTABICHHYIO B
5.1 BUJIC TaOJIUI, AMArpamMM, Tpa(uKoOB, MPEICTABIATh JaHHbIC B BUJC
TabmuIl, AMarpamm, rpaukoB
OnucelBaTh JaHHBIE C IIOMOIIBIO CTAaTUCTHYECKUX IIOKA3aTEJIEH:
5.2 CpPEeIHMX 3HAYEHMH M Mep pacceuBaHus (pa3max, QUCHEpcUs H
CTaH/IapTHOE OTKJIIOHEHUE)




5.3

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHI, B TOM

YHCIIe 10 pe3ybTaTaM U3MEepeHU 1 HaOIr01eH i

5.4

HaxoauTe BepOSTHOCTH CIy4YalHbIX COOBITUH B OMNbBITAax, 3Has
BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OMNBITaX C

PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU COOBITUSIMA

5.5

Hcnonp3oBath  rpaduueckue MOJENH:  JEPEBO  CIydyailHOTro

9KCIIEPUMEHTA, AMarpaMMbl Diiepa, UucioBas npsmas

5.6

OnepupoBaTh NOHITHSIMU: MHOXECTBO, MOJMHOKECTBO; BBIMOJIHATh
omepanuy  HaJ MHOXECTBAMH: OOBEIUHCHHE, IIepecedycHHe,
JOTIOJTHEHUE; TEPEUYHCIIATh DSJEMEHThl MHOXECTB, HPUMEHSThH

CBOMCTBA MHOYXECTB

5.7

Hcnonp3oBark rpaduueckoe MpeACTaBICHUE MHOXECTB M CBs3EH
MEXIy HUMHU IS OIIMCAHUs IIPOLIECCOB U SIBIICHUM, B TOM YMCJIE IIPU

peIIeHNH 33124 U3 APYTUX YUeOHBIX MPEIMETOB U KYpCOB

9 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NMPOrpPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHust

5

BeposTHOCTB U cTaTUCTHKA

5.1

W3BnekaTh U mpeoOpa3oBbIBaTh WH(GOPMAIHMIO, MPEICTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BUAE TaONWI, AMArpamM, TpaguKoB,

MPEJICTaBIISITh JaHHBIC B BUJE TaOMHII, JUAarpamMm, rpadpukos

5.2

Pemrate 3a1aun opraHM30BaHHBIM 11epeOOPOM BapUaHTOB, & TAKXKE C

HUCIIOJIB30BaHUCM KOM6I/IHaTOpHBIX IpaBHUI 1 MCTOJ0OB

53

Hcnonp30BaTh ONMHCATEILHBIC XapaKTCPUCTUKU JI1 MaCCHUBOB
YUCJIOBBIX HOAHHBIX, B TOM 4YHCJIC CPCAHUC 3HAUCHUA U MCPbI

pacceuBaHus

5.4

HaXOIII/ITB YaCTOTHl 3HAUEHHH W YaCTOTHI CO6I>ITI/ISI, B TOM 4YHCIJIC

MOJIB3YSCh PE3yIbTaTaMH MMPOBENEHHBIX U3MEPECHHI U HAOIIOICHUI

5.5

HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITHI B U3yUEHHBIX OMBITAX,

B TOM YHUCIIC B ONbITaxX € PAaBHOBO3MOXXHBIMH 3JICMCHTApPHBIMU




COOBITUSIMM, B CEpPHUSAX HUCIBITAHUI 1O NEPBOrO YCIEXa, B CEPHUIX

ucneITaHui bepryiu

HMerts npencraBieHrue O CIIy4YalHOM BEIWYMHE U O PacCIpeleiICHUN

5.6

BEPOATHOCTEN

HmeTts npeacTaBieHne o0 3aKOHE OOJBIINX YHUCEN KaK O MPOSBICHUT
5.7 3aKOHOMEPHOCTH B CIIy4allHOM H3MEHYMBOCTM U O POJIM 3aKOHA

OOJIBIINX YKCEIN B IPUPOJE U OOIIECTBE




IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
5 BeposATHOCTD U CTaTUCTHKA
[IpencraBneHne JaHHBIX B BUJE TAOIUIL, AUArpaMMm, TpaduKoB. 3aroIHEHHE
TaOJIUIl, YTEHUE U TOCTPOCHUE NUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBbix). UYteHue rpaduKoB peanbHBIX HporeccoB. I3BieueHue
UHPOPMALIMU U3 AMArpaMM M TaOJUI], UCIOIb30BAaHUE W WHTEPIpETALUs
JAHHBIX
OmnwucarenpHasi CTaTUCTUKA: CpefHee apu(METHYECKoe, MeIuaHa, pa3Max,
52 HauOoJbIllee M HaMMEHbIIEe 3HAYeHUs Ha0Opa YHCIOBBIX JIAHHBIX.
[IpuMeps! cirydaiiHOM U3MEHYUBOCTH
CryyaiiHblii 3KCTIepUMEHT (OIBIT) U CiIy4aiiHoe coObiTHe. BeposTHOCTh U
53 yacTtoTa. Poib ManoBepOsITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B
npupoze U B o0mecTBe. MoHeTa U UrpajbHast KOCTh B TCOPHH BEPOSITHOCTEH
I'pad, Bepmmna, pedbpo. Crenenp BepmnmHbL. Yucino pédep u cymmapHas
54 creneHs BepiuuH. [Ipeacrasienue o csa3noctu rpada. Lenu u uukist. [Tytn
' B rpadax. OOxon rpada (siiepoB myTh). IlpencraBnenue 00
OpUEHTUPOBAaHHOM rpade. Pemenue 3agau ¢ momomnipio rpados
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
5 BeposATHOCTB U CTaTUCTHKA
5.1 [IpencraBneHne JaHHBIX B BHJIE TaOJIUI, UarpaMM, rpa(uxkon
59 MHOX€eCTBO, 3JEMEHT MHOXXECTBA, NOJIMHOXKecTBO. Omepanuu Haj
‘ MHOXECTBaMU: 00bEMHEHUE, TIEpeceueHue, JOMOTHEHNE
53 CaoiicTBa onepanui HaJ MHOXKECTBAMH: [IEPEMECTUTEIBHOE,
‘ COUETATENbHOE, PaCIPEACINTENBHOE, BKIOUECHHUS
54 Hcnonp3oBanue rpaguueckoro MpeicTaBIeHUs] MHOXKECTB Ul OMHMCAHUS
‘ peaJIbHBIX MTPOLIECCOB U ABJICHUH, IPU PELIECHUH 3a/1a4.




55 N3mepenue paccenBaHus JaHHBIX. JlUcriepcus U CTaHIAPTHOE OTKJIOHEHUE
‘ YHCIOBBIX HA0OpOB. JlMarpamMmma paccenBaHUs
DneMeHTapHble COOBITHA cilydaiiHoro omnbita. Cioy4aifHble COOBITHSL.
56 BepositHocTi coObITHil. ONBITHI ¢ PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMHU
‘ coobitusiMu.  CotydaiiHplii  BBIOOp. CBS3b MEXIY MallOBEpOSATHBIMU H
NPaKTUYECKH JOCTOBEPHBIMH COOBITUSAMH B IIPHPO/JIE, OOLIECTBE U HAYKE
JepeBo. CBoilicTBa JA€peBbEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 BUCSIYEH BEPIUUHBI, CBS3b MEXKIy YHCIOM BEPUIMH M YHUCIOM pEbep.
[IpaBuno ymHoxxeHus. Perienue 3aia4 ¢ momoursio rpagos
[IpotuBomnonoxusle coObiTusA. [uarpamma Diinepa. OObeauHeHHe U
5.8 nepeceueHre coObITH. HecoBmecTHble coObITHs. DOpMyna CIOXKEHHS
BEPOSATHOCTEMN
59 YcnoBHast BepossTHOCTB. [IpaBuio ymHoxxenus. HezaBucumblie coObITHS
[IpencraBnenue »skcnepuMeHTa B BUIE JAepeBa. Pemenuwe 3amad  Ha
5.10 HAaXOKJICHUE BEPOATHOCTEN C IOMOILBIO IEPEBa CIIy4alHOTO HKCIIEPUMEHTA,
auarpamm Jinepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBneHne qaHHBIX B BUJIE TAOIUIL, AMArpaMM, rpauKoB, HUHTEPIPETALIUS
5.1 JNaHHBIX. UTeHHe M MocTpoeHue Tabiul], JuarpaMM, rpaguKoB MO peasbHbIM
JTAaHHBIM
5.2 [lepecTanoBku U paxkropuan
53 CoueraHus U YUCIIO COUETAaHUI
5.4 Tpeyronbauk [lackans. Pemenne 3a1a4 ¢ UCMONIb30BaHUEM KOMOMHATOPUKHI
55 I'eomerpuueckas BeposTHOCTh. CiydaiiHbI BBIOOpP TOYKM U3 (QUIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 JYTU OKPY>KHOCTHU
5.6 Hcneitanue. Ycenex u Heyaauya. Cepus UCIBITaHUMN 10 IEPBOIO ycrexa
57 Cepus ucnbitanuii bepHysmu. BeposiTHOCTH COOBITHIT B CepUU HCIIBITAHUI
' bepnymm
5.8 CrnyualiHas BeJIMUMHA U pacpeelIeHue BEPOSATHOCTEN




MaremaTtuueckoe OXKUJAHUC U OUCIICPCHUS. HpI/IMepBI MaTeMaTUu4CCKOro

> 0’KMJIaHHS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEJIUYUHBI

510 Maremarnueckoe OXUAAHUE M JUCIEPCUs CIy4alHOW BEJIIMYUHBI «YHUCIIO
' YCIIEXOB B CEpUU UCIIbITAaHUN bepHyum»

511 [TonsTie o 3akoHe OonpmuX ywcen. M3MepeHue BEPOSITHOCTEH C MOMOIIBIO

4gacToT. Posib 1 3HaueHue 3akoHa OOJIBIIUX YUCEI B IPUPOJIE U O0IIEeCTBE




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUSI K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Koa
NpPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl 0CHOBHOI0 0011Iero
o0pa3zoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBarTh  IMOHATUAMM: MHOXKECTBO, IIOJMHOXECTBO,
Olepalliy HaJ] MHOXKECTBAMH; YMEHHE OINEPUPOBATh MOHATUAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, UK, MIPUMEHATh UX IIPH PELICHUH 3a]1a4; YMEHHE
UCTOJB30BaTh IpauuecKkoe MpPEACTABICHUE MHOXECTB JJIS ONHCAHHS
peanbHBIX IPOLIECCOB U SIBJICHUH, IPU PEILICHUH 33124 U3 IPYTUX yUEOHBIX
IIpEAMETOB

YMeHue oInepupoBaTh IMOHATUSAMU: OIPEIAEICHUE, AaKCHMOMa, TeopeMma,
JI0Ka3aTelIbCTBO; YMEHME  pPAcCIO3HaBaTb WMCTUHHBIE M JIOJKHBIC
BBICKA3bIBAHUsA, IPUBOAUTH IPUMEPBl M KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BbICKa3bIBAHUI

YMeHue ornepupoBaTh MNOHSATUSMU: HATypalbHOE YUCIO, MHPOCTOE U
COCTaBHOE€ YHUCJIO, ACIIUMOCTb HATYyPaJbHbBIX YUCEN, TPU3HAKHU JIETUMOCTH,
1[eJI0€ YUCII0, MOIYJIb YHCIa, OOBIKHOBEHHAS IPOOb U JECATUYHAS IPOOH,
CTaHJAPTHBIN BUJ YKCIIA, PAlMOHAIBHOE YUCIIO, UPPALIMOHATBHOE YHCIIO,
apu(pMEeTHYECKUI KBaapaTHBIA KOPEHb; YMEHHE BBINOJHATH JEHCTBUS C
YUCJIaMH, CPABHUBATH M YMOPSJOYMBATH YKCIIA, MPEACTABIATh YUCIA Ha
KOOPJAMHATHOU TPSIMOM, OKPYTJSATh YKCIIAa; YMEHUE JeNaTh MPUKUIKY U
OLICHKY pe3yJIbTaTa BHIYMCICHUM

YMeHue omnepupoBaTh MOHATHUSMHU: CTENEHb C IEJIbIM I0Ka3aTeleM,
apu(pMeTHYECKUI KBaJgpaTHBIH KOPEHb, MHOTOWIEH, aireOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO ¢ KOPHEM HATYypaJbHOM CTETEeHU OoJblIe
€IMHUIIBl; YMEHHUE BBIOTHATH pacuéTsl o (opmynam, npeodpazoBaHUs
LEJNbIX, APOOHO-PAIMOHANBHBIX BBIPRKEHUH M BBIPAKEHHHA C KOPHSMH,
pa3iokeHue MHOTOYIeHA Ha MHOXKUTEIH, B TOM YHCIIE C UCIIOIb30BAHUEM
(dbopMys pa3HOCTH KBaIPaTOB M KBaJpaTa CyMMbI U pa3HOCTH

YMeHue omnepupoBaTh INOHATHUSAMHU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE peliaTh JUHEWHbIe U KBaJpaTHblE ypaBHEHHSA, JAPOOHO-
palMOHAIbHBIE YPAaBHEHUsS C OJHOW IIEPEMEHHOM, CHUCTEMBI IBYX
JIMHEWHBIX YpPAaBHCHMI, JIMHEWHBIE HEPAaBEHCTBA U MX CHCTEMBI,
KBaJ[paTHbIE U IPOOHO-palMOHATILHBIC HEPABEHCTBA C OJJHON ITEPEeMEHHOMH,
B TOM 4YMCJIE IIPU PELICHUN 3a7a4 U3 APYTUX MIPEIMETOB U IPAKTUYECKUX
3a/1a4; yMEHUE UCIIOJIb30BaTh KOOPAUHATHYIO NPSMYIO U KOOPAUHATHYIO
TUTOCKOCTH JIJIs1 U300pakeHUs! pellieHUi ypaBHEHHI, HEPAaBEHCTB U CUCTEM




YMeHue omnepupoBaTh MOHATHAMU: (GYHKUMSA, rpaduk QyHKIUH, HyIH
(GYHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,
yObIBaHUS, HAWOOJbIIEe W HAUMEHbIEEe 3HAYCHUS (QYHKIUH; yMCHHE
ONEpPUPOBATh MOHATHAMH: TpsMas MPONOPLUUOHAIBHOCTb, JIMHEHHAS
¢byHKUMsA, KBagpaTuyHas (QyHKUOUS, oOpaTHash MHPONOPLHUOHAIBHOCTD,
napabona, runepbosa; yMeHre CTpouTh rpaduku pyHKIUHA, HCIIOIB30BaTh
rpaduKy JUISL ONpENeIeHUs] CBOMCTB MPOLIECCOB U 3aBUCHUMOCTEH, JUIS
pemieHus 3a1a4 U3 JIPYrux y4eOHBIX MPEIMETOB U pPEalbHOM >KU3HU;
yYMEHHUE BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXKAY BEIMUMHAMHU

Ymenue ONepUpOBaThH MOHATHUSIMU: MOCJIEA0BATEIBHOCTb,
apudmeTnyeckas ¥ reoMeTpudecKasi MPOTrPECCHH;, YMEHUE HCIIOIb30BaTh
CBOICTBa MOCIEAOBATEIHHOCTEH, (DOPMYITBI CYMMBI U OOIIIETO YJieHa TIPH
pelIeHnr 3a7ad, B TOM YHUCIE 3a7a4 U3 APYTUX YYeOHBIX MPEAMETOB U
peaNbHON KU3HU

YMeHue pemaTs 3ajaui pa3HbIX TUIIOB (B TOM YMCJIE HAa MPOLEHTHI, JOJIH
U 4acTH, ABMKEHHE, paboTy, IEHY TOBApOB U CTOUMOCTH ITOKYIIOK U YCIIYT,
HAJIOTH, 337aydl M3 OO0JAaCTH YIpaBICHHUsS JMYHBIMH WU CEMEHHBIMH
(uHaHCaMU); YMEHHE COCTABIIATh BHIPAKCHUS, YPAaBHEHU], HEPAaBEHCTBA U
CUCTEMBI II0 YCJIIOBHMIO 3aJa4M, MCCIECIOBATh IIOJYyYEHHOE pELICHUE U
OLIEHUBATh MPABJONOI00HOCTD MOJTYUYECHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATHIMHU: QUTYpa, TOUKA, OTPE30K, IpsAMas, JIyd,
JIOMaHasi, Yroj, MHOTOYTOJbHHMK, TPEYrOJbHHUK, pPaBHOOCAPEHHBIN U
PaBHOCTOPOHHHMM  TPEYrOJIbHUKH,  MPSMOYTOJIBHBIA  TPEYrOJbHUK,
MenuaHa, OMCCEKTpHCa W BBICOTA TPEYrOJbHHMKA, YETHIPEXYTOJBHHUK,
napajjiesiorpaMM, — poM0O,  TPSAMOYTOJIBHUK,  KBaJIpar,  Tpamerws;
OKpY>KHOCTB, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢burypamu; yMeHue pemath 3a1a4u, B TOM YUCIIE U3 IOBCETHEBHON KU3HH,
Ha HaXOXKJICHHE T'€OMETPUUYECKUX BEIUYMH C TMPUMEHEHUEM H3YyYEHHBIX
CBOWCTB uryp u pakron

10

YMeHue omnepupoBaTh IOHATHUSMHU: PpABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIBHUKOB; MapaJUIEIbHOCTh U IEPIEHAUKYIIAPHOCTD MPSMBIX, YTOJI
MEXIy MpSIMbIMH, TEPHEHIUKYISAp, HAKIOHHAs, HPOCKIHs, Noao0ue
¢uryp, mogoOHbIE TPEYTrOJIbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKU H
npsMOI; yMEHHE paclo3HaBaThb PABEHCTBO, CHUMMETPUIO M TOJ00HE
¢buryp, napajsuieabHOCTh U NEPIEHANKYIIPHOCTh MPSIMBIX B OKPY>KaloILIeM
MHUpe

11

YMeHue onepupoBaTh MOHATHAMM: AJIMHA, PACCTOSIHUE, Yroi (BeJINYMHA
yria, CHHYC U KOCHHYC YIJIa TPEYTOJIbHUKA), IUIOIIA/lb; YMEHUE OLICHUBATh
pasMepsl MpPEeaIMETOB M OOBEKTOB B OKpPY)KAIOLIEM MHUpPE; yMEHHUE
IPUMEHATH (HOPMYJIIBI IEPUMETPA U TUIOLIAAN MHOTOYT'OJIbHUKOB, JUTHMHBI
OKpY)KHOCTM M  IUIOHIagd  Kpyra, o0beMa  NPSMOYTOJIBHOTO
napajuleJienuIe a;  yMEHUE  IPUMEHATh  [PU3HAKM  PaBEHCTBA
TPEYTrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TpPEYrOJbHHUKA, TEOPEMY




[Mudaropa, TPUTOHOMETPUYIECKHUE COOTHOIICHUS ISl BHIUMCICHHS JJTUH,
paccTOsIHUM, IO

12

YMmenue u3zo0pakaTh IUIOCKME (QUTYypl H  HUX  KOMOMHAIWW,
IPOCTPAHCTBEHHBIE (UTYPBI OT pPYKH, C TIOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIbHOMY OIHCaHHIO

13

YMeHnue onepupoBaTh NOHATUAMU: NPSIMOYTOJbHAS CUCTEMA KOOpJUHAT;
KOOpJMHAThl TOUKH, BEKTOP, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA Ha
4HCIIO, CKAJIIPHOE IIPOU3BENECHUE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI U KOOPJMHATHI JJIs IPEICTABICHUS JAHHBIX U PEIICHUs 3a/1a4, B
TOM YHCJI€ U3 APYTUX YUEOHBIX MPEAMETOB U pPeaIbHOM KU3HH

14

YMeHue onepupoBaTh NOHATUAMU: CTOJIOUKOBBIE U KPYTOBBIE IUAarpaMMBbl,
TaOaMLbI, cpeaHee apudmMeTHueckoe, MenuaHa, HauOoJbllee H
HaMMEHbIIIee 3HAUCHUs, pa3Max YHMCIOBOro Habopa; yMEHHE M3BIIEKATh,
MHTEPHPETHPOBATH U MPEeoOpa3oBbIBaTh WHPOPMALINIO, TIPEACTABICHHYIO
B Ta0JIMIIaX ¥ HAa AMarpaMMax, OTPakarollylo CBOMCTBA U XapaKTePUCTHKH
peanbHBIX IMPOLECCOB M SBJICHHI; YMEHHE pAcIO3HABaTh HM3MEHUYHBBIC
BEJIMYUHBI B OKPYXKAIOIIEM MUPE

15

YMeHue onepupoBaTh IOHATUSMHU: CIy4alHBIM ONBIT (CiIydaliHBIN
HKCHEPUMEHT), 3JEMEHTapHOe COOBITHE  (DJIEMEHTapHBIH  HCXON)
CJIy4aifHOTO OTIBITA, CIy4aiHOE COObITHE, BEPOSTHOCTH COOBITHS;, YMEHHE
HaXOJWUTh  BEPOSTHOCTH  CIy4YalHBIX COOBITUH B  ONBITax C
PaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMH COOBITHSIMU; YMEHHE PEIaTh 3aauu
METOZIOM OpraHM30BaHHOTO Mepedopa M C HUCIOIb30BaHUEM IMPaBUIIA
YMHOXXEHUS; YMEHHE OLICHUBATh BEPOSTHOCTH pealbHBIX COOBITHH H
SIBJICHUH, TIOHUMATh POJIb IPAKTUUECKHU JOCTOBEPHBIX U MAJIOBEPOSATHBIX
COOBITHI B OKpYXaroIlleM MHUPE M B JKU3HHU; 3HAKOMCTBO C MOHSATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHMSIX

16

YMeHue BIOMpaTh MOIXOASIINN N3y4eHHBI METO 7S peILICHHs 3a/1a4Hu,
IIPUBOAUTH IIPUMEPHI MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U
JKU3HM, PACIO3HABATh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
ONMCBIBATh OTIEIbHBIC BBIIAIOIIMECS PE3YJIbTATHI, IOJYYECHHBIE B XOJIE
Pa3BUTHUSA MaTEMATUKU KaK HAyKH, IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUS, ITIPOBEPJAEMBIX HA OI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Hucna 1 BBIYMCIEHUS

1.1 Hatypanbhble u niensie yncia. [IpusHaku AeTMMOCTH LENbIX YHCE

12 OOBIKHOBEHHBIC U JECATUYHBIE POOH, MPOIEHTHI, OECKOHEUHbIE MEPHOANMYECKUE
' apoou

1.3 ParmonanbHele uncia. ApupMeTHIECKUe Onepaly ¢ paliioHAIbHBIMU YUCIaMU

14 JlelicTBuTenbHbIe uHuchna. ApudmMeTnueckue omepanuu C  JIeHCTBUTENBHBIMU
' YHCITIAMA

L5 [TpubnuxEHHBIE BBIUMCICHUS, TMpaBUia OKPYIJIEHHUsS, MpPHUKHIKA U OLEHKa
' pe3ybTaTa BRIYHCICHUN
2 Anrebpanyeckue BhIpaXKEHUs

2.1 bykBeHHbIE BBIpaXKEHUSI (BBIPAKEHUS C IEPEMEHHBIMU )

27 Crenenp ¢ wenbiM mnokasateneM. CTENEHb € PalUOHAIBHBIM I1OKA3aTEJIEM.
' CBoiicTBa CTENCHH

23 MHorousneHs!

24 Anrebpanueckas 1pooOb

)5 Apudmernueckuil KOpeHb HaTypaIbHOU cTeneHu. JefcTBHs ¢ apuMeTHIecKUMu
' KOPHSIMU HAaTypaJIbHOM CTETIEHU
3 VYpaBHEHMsI U HEPABEHCTBA

31 Ienbie u apoOHO-panMoOHaNbHblE ypaBHeHHsA. CHCTEMBI M COBOKYITHOCTH
' ypaBHCHUit

39 Lenbie u apoOHO-panMoOHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBCHCTB

33 Pemenue TekcToOBBIX 3aa4
4 UYucnoBsle NOCIEN0BATENBHOCTH

4.1 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus MOCIIEI0BATEILHOCTEH

4.2 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyia CI0XXKHBIX MPOLIEHTOB
5 OyHKIHUH

@Oynk1us, cnocoOs! 3axanus GyHkyy. ['paduk pynkuun. O61aacts onpeaeacHus 1

51 MHOXecTBO 3HaueHuH pyHkimn. Hynu @yskiun. IIpoMexyTku 3HAKOMOCTOSIHCTBA.

o [IpomMexyTKH MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl ¥ MHHUMYMBI (YHKIIHH.
Haubonpiiee n HaumeHblee 3HaYeHUE (PYHKIIMN Ha TPOMEXKYTKE

6 Koopaunats! Ha psAMOii U IIIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlexapToBbI KOOPAUHATEI HA IIJIOCKOCTH
7 I'eomerpus




7.1

I'eomeTpuueckue GpUrypsl 1 UX cBOcTBa

7.2 TpeyronbHuk
7.3 MHOroyrojasHUKU
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4eCKUX BEIUYUH
7.6 Bexkropsl Ha iockoCcTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pads




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET
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