


HOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM 1M(PpOBOM MHpE BEPOSTHOCTh U CTAaTUCTHUKA TPHOOPETAIOT
BCE OOJIBITYIO 3HAYMMOCTD, KaK C TOUYKH 3PCHUS MPAKTHUYCSCKUX MPUIOKEHUH, TaK H
UX poJId B 00pa3oBaHUM, HEOOXOAUMOM KaxJAOMy 4desioBeKy. Bospacrtaer umcio
npodeccuii, Mpy OBIaJACHUN KOTOPBIMU TpeOyeTcst Xxopoiiasi 6a30oBas MOJArOTOBKa B
00J1aCTH BEPOSITHOCTH M CTATUCTUKH, TaKasi MMOATOTOBKA Ba)kKHA TSI TTPOJIOJDKCHUS
00pa30BaHUA U JJIs YCIEITHOW MPpodhecCHoHATbHOW Kapbephl.

Kaxp1it 4estoBek MOCTOSTHHO MTPUHUMAET PEIICHHUSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JI7I1 000OCHOBAaHHOT'O NIPUHSATHS PEIICHUS B YCIOBHUSIX HEJIOCTATKA
WM u30bITKa MHQOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHUE.

NMeHHO TOdTOMY OCTpO BCTajga HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOydarommxcs GyHKIMOHAIBHYI TPAMOTHOCTD, BKJIIOYAIOIIYIO B ce0s B KAUECTBE
HEOTHEMJIEMOM  COCTaBJISIOIICH  yYMEHHWE  BOCHPUHMMATh M KPUTHYCCKHU
aHAIM3UPOBATh MH(GOPMAIIMIO, IPEACTABICHHYIO B pa3IMYHBIX (popmMax, MOHHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX pPEabHBIX IIPOIIECCOB W 3aBHCHMOCTEH,
IPOU3BOJIUTh MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMH MPUHIIMIIAMU cOOpa, aHajau3a u
NpEe/ICTaBIIeHUs] JaHHBIX M3 Pa3IMYHbIX cdep KU3HU 00IIecTBa M rocyaapcTBa
npuoOIaeT o0yyarmuxcsi K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHU3aluu Tnepebopa U mojacuéra yucia
BapHAHTOB, B TOM YHCJI€ B MPUKJIAAHBIX 3a]ja4aX. 3HAKOMCTBO C OCHOBAMHU TEOPHH
rpadoB co3maét MmaTeMaTuueckuit pyHmamMeHT s GOPpMUPOBAHUS KOMITCTCHITUHN B
obnactu MHPOPMATHKN U MUPPOBLIX TeXHOJOTUH. [Ipy M3ydeHUU CTATUCTUKU U
BEPOSATHOCTH OOOTAIAIOTCS TPEACTABICHUS OO0YydYalolmUXCs O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaX €ro HcclieqoBaHus, (GOpMHUpPYETCS MOHMUMAaHHE POJIH
CTAaTHCTHKHU KaK UCTOYHHMKA COIMATBHO 3HAUYUMOW MH(GOPMAIINH U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHUM C JAaHHBIMH IIEISIMU B CTPYKTYPE MPOrpaMMbl Y4€OHOTO Kypca
«BeposTHOCT, W CTAaTUCTHUKa» OCHOBHOTO OOIIEro O0Opa30BaHMs BbIIEICHBI
CIEYIONINE COoNepkKaTeIbHO-MeToAndeckue nuHuu: «lIpencraBieHue NaHHBIX U
ommcaTreNbHas CTAaTHCTHKA», «BeposTHOCTB», «INEeMEHTH KOMOWHATOPHKI,
«BBenenue B Teoputo rpadony.

Conepxanue muann «lIpencraBneHne NaHHBIX U ONMUCATEIbHAS CTATHCTHKA
CIIY’>KUT OCHOBOM 7151 )OpMHUPOBAHUS HABBIKOB pa0OTHI ¢ MH(OpMAITUEH: OT YTCHHS
¥ WHTepHnpeTanuu uHPOpMaIy, MpeJACTaBICHHON B Ta0IMUIaX, Ha JUarpaMmax u
rpadukax, mo cOopa, TPEACTaBICHUS W aHaIW3a JAaHHBIX C HCIIOJIH30BAHUEM
CTAaTHCTHYECKUX XapaKTEPUCTHK CPEIHUX M paccenBanus. Pabortas ¢ maHHBIMH,
oOydJaromuecs: y4aTcsi CUATHIBATH W HMHTEPIIPETHPOBATH



JaHHbIE, BBIIBUIaTh, apryMEHTUPOBATh U KPUTHUKOBATh IMPOCTEUIINE THUIIOTE3bI,
pa3MBIIUIATh HaJ (PaKTOpaMH, BbI3bIBAIOIIMMU W3MEHUYMBOCTh, M OIIEHUBATh HX
BJIUSIHUE HA PaCCMAaTPUBAEMbIE BETUUMHBI U MIPOLIECCHI.

NHTYUTUBHOE NpPENCTABICHUE O CIy4alHOW HM3MEHYMBOCTH, HCCIIENOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMUM CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM JIA
U3Y4YEHHUs] TEOPUH BEpOSTHOCTEW. bonblioe 3HaYeHHWE HMEIOT MPaKTUYECKUe
3aJl1aHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTue BepOSATHOCTH BBOAMUTCS KaK Mepa MpaBAONOA00Us CIy4yalHOTO
coObrtus. Ilpm wu3ydyeHuun yueOHOro Kypca oOydaromiyecsi 3HAKOMATCA C
IPOCTEHIIIMMU METOAaMH BBIYHMCIICHUS BEPOSITHOCTEHN B CIIy4ailHBIX SKCIIEPUMEHTaX
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH HMCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
NO3BOJIAIONIMMU CTaBUTh M peuiaTh Oosiee CIOXKHble 3ahaud. B yueOHbIM Kypc
BXOJT HauyaJbHbIE MPEACTABICHUS O CIy4YallHBIX BEJIIMYMHAX U HMX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHOKE€CTBAMHM M OCHOBHBIMHU ONEPALMSIMHU HaJl MHOXXECTBAMHU, pACCMaTPUBAIOTCS
OpUMepbl MPUMEHEHUS IS PElICHMs 3a7ad, a TaKXKe HCIOJIb30BaHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U YUYeOHBIX MpeIMeTax.

B 7-9 xnaccax uzyuaercss yueOHBIM Kypc «BeposaTHOCTh M CTaTHCTHKa», B
KOTOPBIN BXOIAT pa3aensl: «[IpeacTaBieHne JaHHBIX U ONMCATENbHAS CTATUCTHKAY,
«BeposTHOCTEY», «DNEeMEHTh KOMOMHATOPUKNY, «BBenenue B Teopuio rpadoBy.

Ha uzydenne yyebHoro kypca «BeposiTHOCTh U cTatuctukay otBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heneno), B 8 kinacce — 34 yaca (1 gac B Heieno),
B 9 kiacce — 34 yaca (1 gac B Heneno).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

[IpencraBienue NaHHBIX B BUAE TaOMUL, AUarpamm, rpaukoB. 3anojiHEHUE
TaOJMI, YTEHWE U TMOCTPOEHUE AuarpamMm (CTOJIOMKOBBIX (CTONOUYATHIX) U
KpYroBbIX). UTeHue rpa@ukoB peanbHbIX npoueccoB. M3pneuenue nunpopmanum u3
auarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAlUsl JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apu(MeTHyeckoe, MeJuaHa, pa3max,
HauOoJbIIee M HAaWMEHbIee 3HayeHUsi Habopa YUCIOBBIX AaHHBIX. [Ipumepsl
CIy4alHOM U3MEHYHUBOCTH.

Cny4ailHbIil SKCIIEpUMEHT (OMBIT) W cliydaiiHoe coObiTHe. BeposTHOCTH u
yacTtoTa. Poib ManoBepoATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oO1ecTBe. MoHeTa v UrpajibHast KOCTb B TEOPUH BEPOSATHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBienue o cBsizHoctu rpada. Llenmu u nmxnsl. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencraBieHue 006 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ moMouisio rpados.

9 KJIACC

[IpencraBienne OaHHBIX B  BUAE TaONWl, JuarpamMM, TpaguKoOB,
UHTepIIpeTanus JaHHBIX. UTeHHe U MmocTpoeHue Tabiaull, auarpamm, rpad)ukoB 1o
peaIbHbIM JaHHBIM.

ITepecranoBku u akropuan. CodeTaHus U 4YUCIO coueTaHuil. TpeyroJbHUK
[Tackans. Pemenue 3aa4 ¢ MCIOJIB30BAaHUEM KOMOMHATOPUKH.

I'eomeTpuueckas BeposTHOCTh. CiydaliHBIA BBIOOP TOYKHM W3 (PUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Ucneitanue. Ycenex u Heynada. Cepust ucblTaHui 10 nepeoro ycrnexa. Cepus
ucneiTannii bepaymm. BepostTHoCTH cOOBITHII B cepun ucnibITaHuil beprym.

CnyyailHass BeJMYMHA W pPACHpeelICHHE BEpOSITHOCTEH. MaTemaTtuyeckoe
oXugaHue U aucnepcus. IlpuMepbl MaTEeMaTHYECKOro  OXUIAHHUS KAk
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHMS BEIMYMHBL. MaTeMaTU4YeCcKoe OKHUIAHUE U
JIUCTIEPCUS CIIy4YaliHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyum».

[TonsiTue o 3akoHe OoybIIMX yuced. M3mepeHne BEepOSTHOCTEH C MOMOIIIbIO
gacToT. Poiib 1 3HaUeHNE 3aKOHA OOJIBIIMX YHCEIT B MPUPOJIC M OOIIECTBE.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINHUHOCTHBLIE PE3YJIbTATDI

JInyHOCTHBbIEe pe3ynbTaTbl OCBOEHUSI  NporpamMmbl  y4ebBHoro
Kypca

«BeposiITHOCT M CTAaTUCTUKAY XapaKTEPU3YIOTCS:

1) naTpuoTHyYecKkoe BOCIIMTAHUE:

NPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY M  HACTOSIIEMY POCCUHCKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MAaTeMaTHKOB W POCCHMCKONH MaTEeMaTHYECKOHN IIKOJIbI, K HCIIOJB30BAHUIO ITUX
JOCTH)KCHUH B IPYTUX HAyKaXxX W MPUKIAIHBIX chepax;

2) rpaKJIaHCcKoe H TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEH TpakJaHWHA M pealiu3alliu ero
npaB, TMPEJACTAaBICHHMEM O MaTeMaTHYECKMX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIENYyp TpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUW HayKd, OCO3HAHHEM Ba>XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/i0BO€E BOCTIMTAHHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHUEM BaXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUM BCEH XWU3HU JUIS YCIEIIHOW MpodecCHOHAIBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM UHAMBUAYATBbHON TPACKTOPUM 00PA30BaHUS U KUZHEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOE BOCTIMTAHHE:

CIIOCOOHOCTBIO K  OMOIIMOHATBHOMY U  3CTETHUYECKOMY  BOCIPHUATHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJay, PEUICHUH, PACCYXICHHA, YMEHHUIO BUJICThH
MaTeMaTH4eCKrue 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHWS:

OpUEHTAIlME B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, MPUPOJIbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HAayKH Kak cQepbl UYeIOBEYECKOU
NEATEeNIbHOCTH, ATAloB €€ Pa3BUTHUS W 3HAYMMOCTH JJIS PAa3BUTUSI IUBWIM3ALINM,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MaTeMaTUYECKOW KYJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEHUIIMMU HaBBIKAMU HCCIIEA0BATEIbCKON
e TeIbHOCTH;



6) ¢u3nueckoe BocmHTaHWE, (POPMHPOBAHHE KYJIbTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0JIATOIOJIyYHsl:

TOTOBHOCTBIO NPHMEHSITh MaTeMaTHYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbSl, BEIEHUS  3740pOBOro  oOpa3a  JKU3HU  (310pOBOE  IUTAHHE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA M OTAbIXa, peryispHas ¢uznueckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HABBIKA PEPIIEKCUU, TPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOro e MpaBa Jpyroro 4ejoBeKa;

7) 3IKOJIOrHYeCKOoe BOCITUTAHNE:

OpUEeHTaluel Ha MPUMEHEHe MaTeMaTUYEeCKUX 3HAHUH [Tl pelieHus 3a1a4 B
00JIaCTH COXPAaHHOCTH OKpYKarouleil cpe/ibl, MIaHUPOBAHUS MMOCTYNKOB M OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM I OKpYKalOUIel cpe/ibl, 0COZHAHUEM TJI00aTbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIUAIBHOH W NMPHPOTHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUYECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJAEH, mpuoOpeTaTh B COBMECTHOM NEATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UEH, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYKD  CHUTYyallMl0, BOCIPHUHHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPeOyIOIMHA KOHTPMEp, KOPPEKTHPOBATh
NpUHUMAaEMble pEUIeHUs] W JEeHUCTBUS, (OPMYIHpOBaTh U OLEHUBATh PUCKU U
nocjuencTBus, (OPMUPOBATDH OMBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Jiornyeckue 1eiCcTBUA:

e BbISIBMSATL W  XapakTepu3oBaTb  CYLWECTBEHHbIE  MPU3HAKK
MaTtemMaTu4yeckmnx  OBBLEKTOB, MOHATUMM, OTHOWEHUA  Mexay
NOHATUAMK, POPMYNMPOBATL ONpeaeneHns NOHATUIA, yCTaHaBNMBaTb
CYLWECTBEHHbIA  MpuU3HaK  Knaccudukaumm, OCHOBaHMS  Ons
0606LWeHNA N CpaBHEHUS, KpUTEPUN NPOBOANMOIO aHanuaa;

e BOCMPUHMMATb, (opmMynupoBaTb M Mpeobpa3oBbiBaTb CYXOEHUSA:
yTBEPOAUTESNbHLIE N OTpULATENbHbIE, EANHUYHbIE, YaCTHbIE N obLyme,
YCIOBHbIE;



BbIBNATb MaTemaTuyeckme 3aKOHOMEPHOCTW, B3auMOCBA3N U
NpoTUBOPEYnNAa B pakTax, JaHHbIX, HAONIOEHUSAX U YyTBEPXOEHUSX,
npegnarate  KpUtepum [ONS  BbISBEHUS 3aKOHOMEpPHOCTENn U
NpoTNBOpPEYNN;

Aenartb BbIBOAbl C UICMOSMb30BaHMEM 3aKOHOB JTOTUKN, Ae0YKTUBHbIX U
NHOYKTUBHbIX YMO3aKMOYEeHUN, YMO3aKNtoYeHU N0 aHanoruu;
pa3bupaTb AoKa3aTeribCTBa MaTeMaTUYeCcKUX yTBepXaeHnn (npsamble
M OT MNPOTUBHOrO), MNPOBOAUTL CaAMOCTOATENbHO HECIOXHble
AoKasaTenbCcTBa MaTeMaTU4yeCcKmx drakToB, BbICTpamBaTtb
aprymeHrtaumio, npuBOAUTL  NPUMEPbl U KOHTPMpUMepHl,
00OCHOBbIBaTb COBCTBEHHbLIE PACCYXOEHUS;

BblbUpaTh cnocob pelieHns y4ebHom 3agayum (CpaBHUBaTb HECKOMBKO
BapuaHTOB pelleHus, Bblbupate Hanbonee noaxogswnn c y4€ToMm
CaMOCTOSTENbHO BblAESIEHHbIX KpUTEPUEB).

ba3oBble ucciaeaoBaTeIbCKHE J€HCTBUSA

MCNONb30BaTb BOMPOCLI KaK WCCNeaoBaTENbCKUA  MHCTPYMEHT
No3HaHWA, GoOpMynmnpoBaTb BONPOCHI, UKCUPYIOLLME NPOTUBOPEYNe,
npobnemy, CaMOCTOATENbHO YyCTaHaBNMBaTb WMCKOMOE W AaHHOe,
dopmMmunpoBaTtb rmnoTesy, apryMeHTMpoBaTb CBOIO NO3MLNIO, MHEHWUE;
NPOBOAUTL MO CaMOCTOSTENbHO COCTaBMIEHHOMY MNaHy HECMNOXHbIN
9KCNEPUMEHT, Hebonblloe uccrnegoBaHMe MO YCTAHOBMNEHMIO
0CODEeHHOCTEN MaTeMaTU4YECKOro 0ObekTa, 3aBUCUMOCTEN 0OBEKTOB
mMexay cobon;

CaMOCTOATENbHO opMynupoBatb 0006LWEeHMA U  BbiBOAbI MO
pe3ynbTatam NpoBeaEHHOro HabnogeHus, nccnegoBaHus,
OLEeHMBaTb [OCTOBEPHOCTb MOSTIyYEHHbIX pe3ynbTaToB, BbIBOAOB U
0600LWweHun;

NPOrHo3MpoBaTb BO3MOXHOE pa3BUTHE NPOLIECCa, a TaKKe BblaBUraTb
NpeAanonoXeHns 0 ero pasBmMTMN B HOBbIX YCIOBUSIX.

Pabora ¢ undopmanueii:

BbISIBMSATb HEOCTATOYHOCTb U U3OBLITOYHOCTb MHAOPMAaLMK, AaHHbIX,
HeobXxoAuMbIX AN peLleHns 3aaauu;

BblOMpaTh, aHanuanpoBaTb, cucTemaTuanpoBaTtb "
NHTEpPNpeTMpoBaTb WHMOPMAaLMIO pasfnUyHbIX BUAOB U opm
npeacTaBneHns;

BbIbUpaTtb popmy npeacraBneHns MHopmaummn n UNnNCTpMpoBaTh
pewlaemMble 3agayM cxemamu, guarpammamun, MHOM rpadoukon n unx
KOMOUHaUMAMU;

oueHunBaTb HaOEXHOCTb MHGOOpMaLn no KpUTepuam,
npeasioXXeHHbIM yuyntenem nnm ChopMynMPOBaAHHLIM
CaMOCTOSATENbHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIBbHBIC y‘leﬁﬂble HeﬁCTBHﬂi



BOCNpPUHUMATL U OPMYyNMpoBaTb CYXAEHUSs B COOTBETCTBUM C
YCNOBUSIMM U LENSIMU OOLLEHUS, SCHO, TOYHO, TPaMOTHO BbipaXaTb
CBOIO TOMYKY 3p€EHMS

B YCTHBIX M IHCBMCHHBIX TCKCTAX, AaBaTb IMOACHCHHUA IO XOAYy PCHICHUA
3a7ja4i, KOMMEHTUPOBATH I10JYYEHHBIN PE3yJIbTaT;

B Xxo4de obcyxaeHnsa 3agaBaTb BOMPOCHI NO CYLLECTBY 06CyxaaemMomn
Tembl, npobrnembl, pewaeMon 3agayn, BbiCKasbiBaTb UWAEWN,
HauerneHHble Ha MOWUCK PELLEHUS, COMOCTaBNATb CBOU CYXOEHMUS C
CY)KOEHUAMM OPYrUX YH4aCTHUKOB Anarora, obHapyxmnBatb pasnunyve
M CXOOCTBO MO3UUMK, B KOPPEKTHoM doopme dopmMynupoBaTh
pasHornacus, CBom BO3paxxeHus;

npeacTaBnATb  pesynbTaTbl  pPELIEHUA 3afjayn, IKCNepUMEHTa,
nccnenoBaHusa, MNpoekTa, CamMOCTOATENbHO BblIOMpaTh opmar
BbICTYNNEHNA C YY4E€TOM 3agay npes3eHTaumm u 0coBeHHOCTEMN
ayantTopuu;

NOHUMATb W  UCMNONb30BaTb MpeMMmyllecTBa KOMaHOHOM U
NHOVBUAYaNnbHOW paboTbl NPU PELIEHUN y4EBHbIX MaTeMaTUYECKNX
3agav;

NPUHUMAaTL  Ueflb  COBMECTHOW  AedATEeNbHOCTW, NnaHMpoBaTb
opraHusaumio coBMecTHou paboTbl, pacnpefenatbs BuAbl paborT,
porosapueatbcs, obcyxagate npouecc W pesynbtart  paboThl,
0606LaTh MHEHUS HECKOMbKUX Jtoaen;

yyacTBoBaTb B rpynnoBbiX doopmax paboTbl (0bcyxaeHusi, obmeH
MHEHUSIMW, MO3rOBble LUTYPMbl U OpYyrne), BbIMOMHATL CBOK 4acTb
paboTbl M KOOPAWMHMPOBATbL CBOM OENCTBUA C OPYrUMU YrieHamu
KOMaHAbl, OLEeHMBaTb Ka4eCTBO CBOEro Bkraga B obwui npogykT no
KpUTepuam, cpopMynmpoBaHHbIM y4aCTHUKaMM B3auMMOLENCTBUS.

PeryasiTuBHbIe YHUBEpCAJbHbIE YUeOHbIe NeHCTBUS

Camoopranm3anus:

CaMOCTOATENbHO COCTaBNATb MMaH, anropuTtMm peLleHUs 3agayu
(vnun ero

4acTh), BBIOMpATh CHOCOO pEIIeHUs] ¢ YYETOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATb H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUH.

CaMOKOHTpOﬂb, AMOIMOHAJIbHbII HHTEJJIEKT:

BnageTb cnocobamy camornpoBEpPKM, CaMOKOHTPOMsS npoLecca U
pes3ynbTaTa pelleHns MaTeMaTU4eckon 3agauu;

npeaBuaeTb TPYAHOCTU, KOTOPbIE MOMYT BO3HUKHYTb MPU PELUEHUM
3a/la4M, BHOCUTb KOPPEKTUBbI B AEATENIbHOCTb Ha OCHOBE HOBbIX
00CTOATENLCTB, HANAEHHbIX OLUMOOK, BbISIBNEHHbIX TPYAHOCTEN;



e OLEHMBATb COOTBETCTBME pe3ynbTaTa AeATENbHOCTM NOCTaBNEHHOM
UenM wn  ycnoBusiM, OOBACHATb MNPUYUHBbI  OOCTMXKEHUS UMK
HEOOCTWXKEHMS  Lenu, HaxoauTb  OwubKy, [gaBaTb  OLIEHKY
NPUOBPETEHHOMY ONMbITY.



NPEAMETHBIE PE3YJIBTATHI

K xoumy oOyuyenus B 7 KJjacce OOy4arONIUNCA MOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, MPEICTABICHHYIO B TaOaMIlaX, Ha Jguarpammax,
MPEACTaBIsATh JaHHbIE B BHJAEC TaOJWIl, CTPOUTH JaUarpaMMbl (CTOJIOHKOBBHIE
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh W UHTEPNPETUPOBATH  PEATBHBIC  YHUCIOBBIE  JIaHHBIE,
npeCTaBICHHbIE B Ta0IMIIAX, HA JUAarpamMmax, rpadukax.

Hcnonb3oBaTh AJis1 ONMMCAaHMUS JNAHHBIX CTATUCTUYECKUE XapaKTePHUCTUKH:
cpenHee apudMeTHUECKOE, MeAuaHa, HauOOJIbIlIee M HaWMEHbIee 3HA4YCHUS,
pa3max.

NmeTs mpencraBieHUEe O CiIydyalHOM W3MEHYMBOCTM Ha NIpUMEpax IEH,
bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOydenus B 9 kJjacce oOy4aroOImMiiCsS TMOJTYyYUT CIEAYIOIIHNE
IPEMETHBIE PE3YIbTATHI:

N3Bnekats 1 mpeoOpa3oBbIBaTh MHPOPMAITHIO, TIPEICTABICHHYIO B PA3TUYHBIX
UCTOYHUKAX B BHJI€ TAOJMII, TUarpaMM, rpauKoB, IPEICTABISATh JaHHBIE B BUJC
TaOIMIL, JUArpaMM, TpaduKoB.

Pemate 3amaum oOpraHuM30BaHHBIM TIEpPeOOPOM BApPUAHTOB, a TaKXKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonp3oBaTh oOnucaTelbHbIE XAPAKTEPUCTUKU [JII MACCHBOB YHCJIOBBIX
JAHHBIX, B TOM YHCJIE€ CPEIHUE 3HAUEHUSI U MEPbI PACCEUBAHMSL.

HaxoauTe 4acTOTHl 3HAYEHUM M YaCTOTHI COOBITHSI, B TOM YHUCJIE MOJIBb3YAChH
pe3yabTaTaMy IPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxoauTe BEpOATHOCTH CIIy4ailHBIX COOBITUN B M3YyYEHHBIX OMBITAX, B TOM
YHUCJI€ B OMBITaX C PAaBHOBO3MOXXHBIMHM 3JIEMEHTapPHBIMH COOBITHSIMU, B CEPUSX
WCIBITAHUH J10 TIEPBOTr0 yCII€Xa, B CEPUAX UCHBITAHUN bepHymin.

NmeTrp mnpencraBieHWE O CIyd4alHOM BEIMYMHE W O PaCIpPEIeIICHUU
BEPOSATHOCTEM.

HNmers mpencraBieHuE O 3aKOHE OONBIIUX YHCENT KaK O TMPOSBICHUH
3aKOHOMEPHOCTH B CIY4ailHON U3MEHUYHUBOCTH U O POJIM 3aKOHA OOJBIINX YUCET B
MIPUPOJIe U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrpoasubie | IIpakrnueckue (1wucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
! TIpeACTaBIeHHE AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 Ompcarenpias craTneTHia 8 . https://m.edsoo.ru/7f415fdc
N bubnuoteka [IOK
3 CorydaitHas H3MCHIMBOCTE 6 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 yacToTa CIy4aiiHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001Ienue, cucTeMaTH3als 3HaHUH 5 2 httos://m.edsoo.ru/7f4155dc
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5



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

9 KJIACC

KosmyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/nt KonrpoJbnbie | IIpakTnyeckue
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
! Tostopenue kypea 8 knacca 4 https://m.edso0.ru/7f41a302
bubmmoreka [JOK
2 DIEMEHTHI KOMOHHATOPHKH 4 . https://m.edso0.ru/7f41a302
3 I'eomeTpHueckas BEpOSTHOCTh 4 bubmorexa [OK
p p https://m.edso0.ru/7f41a302
bu6mmoreka [JOK
4 Henrranus bepiysm 6 1 https://m.edsoo.ru/7f41a302
. bubmmoreka [JOK
> Cotysainas BenHuHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Obobmenue, KoHTpOIE 10 1 https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 1 2



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KINACC
Koxa .
IIpoBepsiemble MpeAMeTHbIE Pe3yabTAThHI 0CBOEHHUSI OCHOBHOI
NpoBEPSIeMOro .
o0pa3oBaTe/IbHON MPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJjbTara
5 BeposTHoCTh U cTaTucTHKA
Ywutath nHGOPMALIHIO, TIPEJICTABICHHYIO B TA0IHMIIAX, HA TUarpaMMax,
5.1 MPEACTaBIATh JIaHHBIE B BHJE TaOJMUIl, CTPOUTH JAHArpamMmbl
(cTronbuxoBbIe (cT0JIOUAThIE) M KPYTOBBIE) [0 MACCUBAM 3HAYEHUI
£ 5 OnuceiBaTh M WHTEPIPETHPOBATh PEATbHBIC YHCIIOBBIC JaHHBIC,
Mpe/icTaBjiIeHHbIE B Ta0IMIIaX, HA AMarpaMmax, rpadukax
Hcnonmbs3oBaTh TUTSt OTTHCaHUS JTAaHHBIX CTaTHCTHYCCKUE
5.3 XapaKTEPUCTHKU: CpelHee apuPpMeTHIeCcCKoe, MeIuana, HanboIbIIee u
HauMEHbIIIee 3HaYeHUs, pa3Max
NmeTs nipeacTaBieHue o CIy4ailHOM U3MEHUYMBOCTH Ha TPUMeEpax IIEH,
54 bU3MUECKUX  BEIMYMH, AHTPOIIOMETPUYECKUX  JAHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
9 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJjbTara
5 BeposiTHOCTB 1 cTaTHCTHKA
W3Bnekatp u mpeoOpazoBbIBaTh HH(POPMAIIHIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHHMKAX B BHJAC TaONHI, auarpamm, TrpaduKoB,
MPEJICTABISITh JaHHBIC B BUE TAOIUII, TUarpaMM, rpauKoB
Pemath 3amaum opraHM30BaHHBIM MepeOOPOM BapUAHTOB, a TaKKE C
5.2
UCIOJIb30BaHUEM KOMOWHATOPHBIX MPABUI U METOJIOB
Hcnonp3oBaTh  OmucarenbHbIE  XapaKTEPUCTUKU  JUII  MAacCHBOB
53 YUCIOBBIX JAHHBIX, B TOM YHCIE CpEJHHE 3HAUEHUS U MephI

paccCuBaHUA




2.4

HaXOI[I/ITB YacTOTHl 3HAYCHUM M YaCTOTHI C06BITI/ISI, B TOM 4YHCIIC

MOJIL3YSCH pe3yJIbTaTaMu MPOBEAEHHBIX U3MEPEHUH 1 HAOTIOACHUI

5.5

Haxoautb BepoSTHOCTH CilydailHBIX COOBITHM B M3yUYEHHBIX OIBITAX, B

TOM YHCJIC€ B OIbITaxXx C PaBHOBO3MOXHBIMU  3JICMCHTAPHBIMU

COOBITHSIMM, B CEpPUSX HCHBITAHUN JI0 IEPBOrO ycliexa, B CEPUiX

ucnbITaHUM bepHyiu

5.6

HNmers mpexncraBiieHHe O CIIydallHOM BEIWYMHE UM O PaCIpeesICHUU

BEPOSTHOCTEMN

5.7

HNmets mpencraBieHue 0 3aKOHE OOJIBIIUX YUCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4alHOM HW3MEHYMBOCTH W O pOJIM 3aKOHA

OOJIBIIINX YKCEN B IPUPOJIC U OOIIECTBE

INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS

5 BeposiTHOCTB U cTaTHCTHKA
[IpencraBieHue naHHBIX B BHJAE TaONUIL, AUAarpaMM, rpadukoB. 3anoJHEHHE
Ta0JIHMI], YTCHHE W TOCTPOCHHE aUarpamMMm (CTOJOMKOBBIX (CTOJOYATHIX) H

5.1 KpyroBoix). UreHue TpaduKOB pealbHBIX MpoIlecCOB. VI3BineueHue
uHbOpMAllMKU W3 AMAarpaMM M TaOJNHIl, HCIOJIb30BAaHHE U HUHTEPIpETalus
JTAHHBIX
OnucarenpHasi CTaTUCTHKA: cpeiHee apudMeTHUecKoe, MeIHaHa, pa3Max,

5.2 HauboJIbIlIee ¥ HAUMEHbIIIee 3HaUeHUs1 Habopa YUCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4ailHO U3MEHUYUBOCTHU
CrnyyaitHblii SKCriepUMEHT (OMBIT) U chydaiiHoe coObiTHe. BeposTtHocTh u

5.3 gactoTa. Poib ManoBepOSTHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHUI B

Impupoac u B O6H.[€CTB€. MoHeTa u HUrpajibHasgd KOCTb B TCOpHUU BCPOHTHOCTCI‘/’I




I'pad, Bepmmna, pebpo. Crenens BepumHbl. Yncno pébep u cymmapHas

creneHs BepimH. [IpencraBnenue o cesizHocty rpada. Lenu n nukisl. [lytu B

>4 rpadax. OO6xonm rpada (ditmepoB myte). [lpencraBienme 00
opueHTHpOBaHHOM rpade. Pemenne 3agau ¢ momomisio rpados
9 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
5 BeposTHOCTb U cTaTHCcTHKA
[IpencraBnenue faHHBIX B BUJE TaONIULl, AUarpaMM, TpaduKoOB, HHTEPIPETALUs
5.1 NaHHbIX. UTeHHe M MoCTpoeHHe Taliull, AuarpaMm, rpa@HUKoB IO peaTbHbIM
JTAaHHBIM
5.2 [TepectanoBku u (hakropuan
53 CodeTaHus ¥ YACIIO COYCTAHUH
5.4 Tpeyronpauk [ackamns. Pemenue 3a1a4 ¢ HCNoJib30BaHUEM KOMOMHATOPHKH
55 I'eomerpuueckas BepoATHOCTb. CiydailHbIi BbIOOp TOUKM U3 (UTYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTU
5.6 HcnwiTanue. Ycnex u Heyaada. Cepus UCOBITAaHUN 10 IEPBOTO ycIexa
57 Cepus ucneitannii bepHymnu. BeposTHOCTH COOBITHIT B CEpUM WCIBITAHUN
' bepuymiu
5.8 CrnydaifHasi BeJTMYMHA U PACTIpeICTICHUE BEPOATHOCTEN
59 Maremarnueckoe oxuganue U gucnepcus. [lpumepbl MaremMaTH4eCKOro
' 0>KMJIaHUSI KaK TEOPETUYECKOTO CPETHErO 3HAUEHNUS BEJTMUUHBI
510 MareMaTtnueckoe OXUJAaHUE W JUCIEPCUs CIIyYalHOW BEJIWYUHBI «UYHUCIIO
' YCIEXOB B CEpUU UCTIBITAaHUI bepHymn»
E11 [Tonsitne o 3akoHe Oonplux yucen. M3mepeHue BEpOSTHOCTEH C MOMOIIBIO
' yacToT. Posb v 3HaueHune 3aKkoHa OOJBIINX YKCes B MPUPOJE U OOIIeCcTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NPoOBEPSIEMOT0
TpeOOBaAHUA

IIpoBepsiemble TPeOGOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATHSMU: MHOXECTBO, MOJAMHOMXECTBO, OTEPALUH
HaJl MHOKECTBAMH; YMEHHUE ONEPUPOBATh MOHATUSAMU: rpad), CBA3HBIN rpad,
JIEPEBO, IUKJI, MPUMEHATh UX MPU PEUICHUU 3aJa4; YMEHHE HCIOJIh30BaTh
rpagudeckoe TMPEACTABICHHE MHOXKECTB [UIsl ONHMCAHHUS PEeabHBIX
MIPOIIECCOB U SIBJICHUM, TIPU PEUICHUH 3a]1a4 U3 APYTUX yUYECOHBIX TPEIMETOB

YMeHHne onepupoBaTh IOHATHSAMH: OIpPEACIICHHE, aKCHOMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHWE  paclno3HaBaThb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBAHUS U OTPHIIAHUS BbICKA3bIBaHUI

VYMmenne ONICpHUpOBATh TIIOHATUAMU: HATYPAJIbHOEC YHUCIIO, IIPOCTOC U
COCTAaBHOE YHCJIO, JCIIMMOCTh HATYPaJIbHBIX YHCEII, MPU3HAKH JCITUMOCTH,
1IeJI0€ YUCII0, MOJYJIb YHCJIa, OOBIKHOBEHHAs! POOb W JIeCATUYHAs APOOb,
CTaHJAPTHBIA BUJ 4YMCJA, pAllMOHAIbHOE YHCIIO0, UPPALUOHAILHOE YHUCIO,
apudMeTUYECKU KBAAPATHBIH KOPEHb, YMECHHE BBIMOJHATH JCUCTBUS C
YHClIaMU, CPAaBHUBATh M YIOPSAOYMBATH YMCIA, MPEICTABIATH YHCIa Ha
KOOPJIMHATHOU MPAMOM, OKPYIJIATh YMCIIA; YMEHHE JeNaTh MPUKUIKY U
OIICHKY pe3y/IbTaTa BbIUMCICHUIN

YMeHue omnepupoBaTb MNOHSTUSIMHU: CTENEHb C LEIbIM I[OKa3aTeleM,
apudmeTnyecKuil KBaJpaTHbIA KOPEHb, MHOTOUJICH, anredpanyeckas 1poob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTENEHH OOJIbIIIe €IUHUIIBI,
YMEHHE BBINOJHATH pacuéTel 1Mo ¢dopMmynaaMm, NpeoOpa3oBaHUs UENbIX,
JTPOOHO-PALIMOHAIBHBIX BHIPAKEHUN U BBIPAXKEHUI C KOPHSIMU, PA3JIOKEHUE
MHOTOYJIEHA Ha MHOKUTEJH, B TOM YHUCIIE C UCIOJIb30BaHUEM

(dhopMyI pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMBbI H Pa3HOCTH

YMeHue olepupoBaTh MOHATUAMMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OTHOM
IIEPEMEHHOH, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHUE
pewiath JIMHEHHbIE W KBaJpaTHbIE YpaBHEHHs, JAPOOHO-paLMOHANIbHBIE
YPaBHEHUSA C OJHOW NEPEMEHHOW, CUCTEMBI IBYX JIMHEWHBIX YpaBHEHUH,
JVHEWHBbIE HEPaBEHCTBA M UX CUCTEMbI, KBaJpaTHble U JpoOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOW, B TOM 4YHUCIE IIPU
pELICHUHU 3aJa4y M3 JIPYruxX MNPEeIMETOB M INPAKTUYECKUX 3a]ad; yMEHHUE
UCIIO/Ib30BaTh KOOPAMHATHYIO MPSMYI0 U KOOPAWHATHYIO IUIOCKOCTH IS
n300pakeHus pellieHU ypaBHEHUI, HEPaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (YHKUUS, rpaduK (QYHKIUH, HYIHA
(GyHKUIMH, TPOMEXYTKH 3HAKOIMOCTOSHCTBA, INPOMEXKYTKH BO3PACTaHUS,




yObIBaHus, HauOoJibIlleeé W HaMMEHbIIEE 3HA4YeHUS (QYHKUUHU; yMEHHUE
ONEpPHPOBATh TMOHATHAMHU: TpsiMas MPONOPHUOHATBHOCTD, JIMHEHHAS
¢byHKIMA, KBagpatudyHas QyHKIOUSA, oOpaTHas MPOTMOPIHOHATBHOCTS,
napaboJa, runepoosa; yMeHue CTpOUTh rpaduku QyHKUIUH, WCHOJIB30BaTh
rpaduKy Ui OTIPENeNICHUs] CBOWMCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pemieHusl 3a7ad W3 APYrHX Yy4YEOHBIX MPEIMETOB W PEaTbHON >KU3HHU;
yYMEHUE BBIPaXaTh (YOPMYIIaMU 3aBUCUMOCTH MEXKITy BEIMINHAMU

YMenune OIICpHUPOBATH IMOHATHAMU: MMOCICA0OBATCIILHOCTD, apI/I(bMCTI/I‘-IGCKaSI
U TeoMEeTpUuYecKass TMPOTPEeCcCUU; YMEHUE HCIOJIb30BaTh CBOMCTBA
rocjeaoBarebHOCTeH, (HOPMYIIBI CYMMBI W OOIIETO WIEHA MPU PEHICHUH
3a/1a4, B TOM YHCIE 3a7a4 U3 JAPYruX Y4eOHBIX MPEIMETOB U peabHOMN
KN3HN

YMeHnue pemiate 3a/1a4i pa3HbIX THUIOB (B TOM YHCJ€ HA MPOLEHTHI, T0JIU U
4yacTH, JBWKEHUE, paboTy, LIEHy TOBAapOB U CTOMMOCTb MOKYIOK U YCIYT,
HaJOr¥, 3aJa4d W3 O0O0JIaCTH YNpaBJIEHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHMIO 3aJa4yd, MCCIENOBATh IIOJNYYCHHOE pEIICHUE H
OIIEHUBATh IIPABIONOJ00HOCTD MOJIY4YEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATHSAMU: (QHUTypa, TOUKA, OTPE30K, IpsMasi, JIyd,
JOMaHas, Yroj, MHOTOYIOJIbHUK, TpPEYrOJIbHUK, paBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TPEYrOJIbHHUKH, MPSMOYTOJIbHBIN TPEYrOJIbHUK, MEANaHa,
OucceKTprca ¥ BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIBHIK, MapajuieorpamMmMm,
poMO, TPSAMOYrOJNBHHWK, KBaJpar, Tpamelus; OKPYKHOCTb, KpYT,
KacaTelbHas, 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (UTypamMH; yMEHHUE
pemaTh 3a7add, B TOM YHCJIE W3 TOBCEJIHEBHOW JKWU3HU, Ha HAXOXKICHHE
TCOMETPUYECKUX BEJIMYUH C TMPUMEHEHHEM HM3YYCHHBIX CBOHCTB (puryp m
(hakToB

10

YMeHue omnepupoBaTh HOHATHUSAMU: PABEHCTBO  (QUIYp, PABEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEPHEHIUKYISIPHOCTh MPAMBIX, Yroll
MEXy MPSMBbIMU, EePIEeHANKYIISApP, HAKIOHHAS, TPOEKLUs, oaooue Guryp,
NoJ0OHbIE TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTENBHO TOYKH U MPSAMOIi;
YMEHHME paclo3HaBaTh pABEHCTBO, CHMMETPUIO U Tojaobue ¢uryp,
napauieTbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX B OKPYXKAIOIIEM MHUPE

11

YMeHue OIICpHUPOBAaTh IMOHATUAMHA: AJIMHA, PACCTOSAHHC, YI'OJI (BGJ'II/I‘II/IHa
yria, CHHYC U KOCUHYC yrIJia TpeyTOJ'H:HI/IKa), monazb; YMCHHUEC OLICHUBATH
pa3MEpPLI NPCIMETOB U 00BEKTOB B OKpYyKaromeM MUpe; YMCHUC IIPUMCHSITH
(I)OpMy.]'ILI NnepuMeTpa U miomaau MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTHU U
mjiomaan Kpyra, o0beMa MMPAMOYT'OJIBHOTO IapaUICJICTIMIICad; YMCHHUC
IMPUMCHATDH IPU3HAKN PABCHCTBA TPECYI'OJIbHUKOB, TCOPEMY O CYMMC YIJIOB
TPEYroJIbHUKaA, TCOPEMY HI/I(I)aropa, TPUTOHOMCTPUUCCKUEC COOTHOILICHUA
JJI BBIYMCICHUA OJIMH, paCCTOHHHﬁ, IUIoImaaeu

12

YMmenue I/I306pa)KaTB IIJIOCKUE (I)I/II‘ YPEBL u nx KOM6I/IH3.I_II/II/I,
IpOCTPAHCTBCHHBIC (I)I/Il" Ypbl OT PYKWH, C TIOMOIIBIO I-IepTé)KHIJIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIKM CUMBOJIBHOMY
OIIMCAaHHIO

13

YMeHue onepupoBarh MOHATUAMU: HMPSAMOYIOJIbHAS CUCTEMA KOOPJIMHAT;
KOOpAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHHUE BEKTOPA Ha
YHUCII0, CKAISIPHOE IPOU3BEACHUE BEKTOPOB; YMEHHUE UCIIOIb30BATh BEKTOPHI
Y KOOPAMHATHI JUIsl IPEACTABIICHUs JAHHBIX U pEUICHUs 3a4ad, B

TOM YUCJIE U3 APYTUX YU€OHBIX IPEIMETOB U PEATILHON KU3HU

14

YMeHne onepupoBaTh MOHATHUSIMH: CTOJOUKOBBIE U KPYTOBBIE AHArPaMMBbI,
TaOIHIIBI, cpeiHee apuMeTHIecKoe, Merana, HanooJIblIee U HAaNMEHbIIIEe
3HaueHus,  pa3Max  YHUCIOBOro  Habopa;  yMEHHE  W3BJIEKaTh,
HMHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh UH(YOPMAIIHIO, MPEIACTABIECHHYIO B
TabMuIax U Ha JuarpaMmax, OTPaKalollyl0 CBOMCTBA M XapaKTEPUCTHKU
peaJIbHbIX MPOLECCOB M SBJIEHUI; YMEHHME pacllo3HaBaTh H3MEHUYUBBIE
BEJIMYMHBI B OKPYXKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHSTUAMU: CIy4alHBIM ONBIT  (CIOy4alHbBIN
9KCIIEPUMEHT), JIEMEHTApHOE COOBITHE (PTIEMEHTAPHBIN UCXO) CIIY9aiiHOTO
OTbITa, CIy4ailHOe cOObITHE, BEPOSTHOCTH COOBITHS, YMEHHUE HaXOIHUTh
BEPOSITHOCTH CIy4alHBIX COOBITMM B OIBITaX C PaBHOBO3MOYXHBIMU
JJIEMEHTAapHBIMU  COOBITHSIMHM; YMEHHE pelaTh 3aJaud  METOJO0M
OpraHU30BaHHOTO Mepedopa U C HCIOJIb30BAHMEM IIpaBHJIa YMHOXKEHMS,
YMEHUE OLIEHUBATh BEPOSITHOCTU PeabHbIX COOBITUI U SIBICHUH, TOHUMATh
pOJIb  NPAaKTUYECKH JOCTOBEPHBIX U  MAJOBEPOSITHBIX COOBITMH B
OKpYXKaloIlleM MHPE U B JKU3HU; 3HAKOMCTBO C IOHSITHEM HE3aBUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHMCEI U €ro

POJIBIO B MACCOBBIX SIBJICHHSX

16

YMeHne BBIOMPATh MOJIXOIAIINNA U3yYEHHBIH METOJ IS PEIICHUs 3aJa4H,
MPUBOANTH TPUMEPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoje U
JKU3HHU, PaCIo3HaBaTh TMPOSBIICHHE 3aKOHOB MaTEMaTHKH B HCKYCCTBE,
OTIMCBHIBATh OTJEIBHBIC BBIJAIONIAECS PE3YJbTAThl, IOJYYCHHBIE B XOJI€
pPa3BUTHS MaTEMaTUKH KaK HAyKH, MPUBOJUTH MPUMEPbl MaTEeMaTHYECKUX
OTKPBITHH U X aBTOPOB B OTCUECTBEHHOW U BCEMHUPHON UCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMBbIX HA OI'D
IO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSA

1 Yucna 1 BBIYUCIICHUS
11 HarypaneHble u nenslie yncna. [IpusHaku qenMMoCTy HebIX Yucel
12 OOBIKHOBEHHBIE U JAECATUYHBIE APOOU, MPOLIEHTHI, OECKOHEUHbIE MEPHOIUUECKUE
' IpooH
1.3 PannonaneHble yrcna. ApupmMeTnieckrue onepaum ¢ pallioHaJIbHBIMHU YUCIaMU
14 JleiicTBUTENnbHBIE Ucaa. ApU(PMETHUECKHE OTIEPALINU C IeHCTBUTEIbHBIMU YUCIIaMHI
15 Hpn6nH>KéIiHHe BBIUMCJIEHUS], TPABUIIAa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa
BBIUMCIICHU I
2 AnreOpandecKue BRIpaKeHHUs
2.1 BbykBeHHbIe BbIpakeHUs (BBIPAXKEHHSI C IEPEMEHHBIMH)
29 Crenens ¢ 1nensiM nmokasaresneM. CTeNeHb ¢ pallMoHaIbHBIM MoKa3zareneM. CBoiicTBa
' CTEreH
2.3 MHorouneHsl
24 Anrebpaundeckas qpoob
25 ApubMeTnuecknii KOpeHb HATYpaJIbHOW cTerneHu. JIeHCTBUA ¢ apudMEeTHIECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHHs 1 HEPaBEHCTBA
3.1 enwie u qpoOHO-parmoHanbHbIe ypaBHeHH. CHCTEMBI M COBOKYITHOCTH ypaBHEHUI
3.2 ensle u npoOHO-panioHalibHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pertenue TekCTOBBIX 3a1a4
4 YucnoBble NOCIeA0BaTEIbHOCTH
41 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 110CIIEI0BATEIbHOCTEH
4.2 Apugmernueckas 1 reomeTpuueckas rnporpeccuu. @opmysa Cli0KHbIX IPOLEHTOB
5 OyHKINUU
Oyukuus, crnocodsl 3aganus Gynkuuu. 'padux ynkumnu. O61acTh onpeneneHus u
51 MHO>KeCTBO 3HaueHuil ¢yHkuuu. Hymu ¢ynkuuu. IIpomMexyTku 3HaKONOCTOSHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (QYHKIUH. MakCUMyMbl M MHUHUMYMbI (YHKIUH.
HauOoubiiee u HanMeHblee 3HaYeHUE (PYHKIIUU HAa IPOMEKYTKE
6 KoopannaTsl Ha IpSAMOii U MJIOCKOCTH
6.1 KoopaunatHas npsiMast
6.2 JlekapTOBBI KOOPJMHATHI Ha MJIIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypbl 1 UX CBOWCTBA
7.2 TpeyronpHuk




7.3 MHOroyrojibHUKU
1.4 OKpyXHOCTb U KPYT
1.5 N3mepenue reoMeTpu4ecKuX BEIUUNH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader
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