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Cooepoicanue yuebHoeo Kypca

8 knacc

[IpencraBnenue NaHHBIX B BHJE TaONMI, auarpamm, rpadukoB. 3amoyiHEHHE TaOJHI,
YTEHUE M MOCTPOCHHUE JUArpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBbIX). UTeHHE rpaduKoB
peanbHBIX TporeccoB. V3prnedeHue MHPOPMALUU U3 AUATPaAMM M TaOJIUI, HCIOJIb30BAaHUE U
UHTEpIpeTalys JaHHBIX.

OmnwucarenpHas CTATUCTHKA: cpeiHee apupMeTHuIecKoe, MeIuana, pa3Max, HanooJIbIIee 1
HalMEHblIIee 3HaYeHUs1 Habopa YMCIOBbIX AaHHBIX. [IpuMeps! ciryyailHON U3MEHYMBOCTH.

Cay4aliHbIi 5KCTIEpUMEHT (OIBIT) U CiIydaiiHoe coObITHE. BepostHOoCTh M yacToTa. Poib
MaJIOBEPOSTHBIX U NMPAKTUYECKH JOCTOBEPHBIX COOBITHI B IpHpoje U B obmecrse. MoHeTa u
urpajibHasi KOCTb B TEOPUH BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepiiMHBL. Yucio pebep UM cCymMMmapHas CTElEeHb
BepmnH. [Ipencrasnenue o cBszHoctu rpada. lenu u mukimel. [lyta B rpadax Ob6xon rpada
(s¥inepoB mytb). [IpencraBnenne o0 opueHTHpOBaHHOM rpacde. Pemenue 3agau ¢ Momoluibro
rpados.

9 knacc

[IpencraBnenne AaHHBIX B BUAE TaOHI, AUarpamm, rpadukoB. MHOECTBO, DJIEMEHT
MHOX€ECTBa, MOJMHOXkecTBO. Onepaluu HaJ MHOXECTBaAaMM: OObEJUHEHUE, IepeceueHue,
nononHeHre. CBolicTBa omepaluil Haj, MHOXKECTBAMH: IEPEMECTUTENIBHOE, COYETATEIbHOE,
pacrpeeuTeNbHOe, BKIOYeHMs. Mcronb3oBaHue TIpaduyecKoro IMpeacTaBIeHHs MHOXECTB
JUISL OIUCAHMsI peaJIbHBIX MIPOLIECCOB U SBJICHUH, U PELICHUH 3a/1a4.

W3mepenue paccerBaHus JaHHbIX. JlUclepcus U CTaHJApTHOE OTKJIOHEHUE YHCIIOBBIX
HaOopoB. JluarpaMma paccenBaHHUs.

OneMeHTapHble COOBITHS cilyyaiiHoro ombita. CiydvaiiHele coObiTusA. BepostHOCTH
coObITHii. OMBITEI ¢ PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMHU. CiydaifHBIA BBIOOD.
CBsi3b MEXJy MaJlOBEpOATHBIMU M TMPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMHU B MPUPOJE,
oOLIeCTBE U HayKe.

HepeBo. CBoiCTBa [€pEBBEB: E€OUHCTBEHHOCTh IIyTH, CYLIECTBOBAHHME BHCSYEH
BEPILMHBI, CBSI3b MEXAY YUCIOM BepIIMH U yucioM pedep. IlpaBuno ymHoxkeHus. Pemenue
3aja4 ¢ nomouibio rpagos. [IpotuBononoxueie codbiTud. uarpamma Jiinepa. OObeuHEHNE U
nepeceyeHure coobiTuil. HecoBMecTHbIe coObITHS. DOpMyIia CI0KEHUS BEPOATHOCTEN. Y CIIOBHAS
BeposATHOCTb. [IpaBuno ymHoxxenus. HezaBucumsie cobbitus. [Ipencrapnenue skcriepumMeHTa B
BHJIE JepeBa. PelieHne 3aa4 Ha HAXO0XKICHUE BEPOSITHOCTEW C MOMOIIBIO JIepeBa CIy4alHOIo
HKCIEPUMEHTA, TuarpaMm Ditiepa.
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IIpencraBnenue JaHHBIX B BUJAE TaOJUL, AUarpamm, rpadukoB, HHTEpHpeTalys JaHHbIX.
UreHnue u noctpoeHue Taldiaull, Juarpamm, rpadukoB 1o peaabHbIM JaHHbBIM.

Ilepebop BapuanToB. I[lepectanoBku u ¢akropuan CodeTaHUs U YHCIO COYETAHHH.
Tpeyronbuuk [lackans. Pemenne 3a1ad ¢ ucrnosib30BaHEM KOMOMHATOPUKH.

I'eomerpuueckast BeposTHOCTh. CilyyaifHbIil BEIOOp TOUKH M3 (UTYpHI Ha MJIOCKOCTH, U3
OTpe3Ka U U3 Iyr'¥l OKPYKHOCTH.

Hcneiranne. Ycenex u Heymauya. Cepust ucnbliTaHuii g0 mnepBoro ycmexa. Cepus
ucnelTanuii bepuymnnu. BepostHocTu coObITHii B cepun uctibiTanuit bepHysu.

CriyuvaiiHas BeJMUMHA W paclipe/ielieHne BeposTHOCTe. Maremaruyeckoe OXHIaHHE U
mucnepcus. [Ipumepsl MareMaTH4eCKOro O0XHJIaHUS KaK TEOPETHUECKOI'O CPEeIHEro 3HaueHus
BEJIMYMHBI. MaTeMaTuyeckoe 0KUJaHue U AUCIEPCHs CITydaifHOW BETMYMHBI «YHUCIIO YCIIEXOB B
CEpHUH UCIBITAHUN bepHym».

[TonsaTue o 3akoHe OoNbIINX yuces. M3MepeHne BeposSTHOCTEN ¢ TOMOIIbIO 4acTOT. Pojb
Y 3HAYCHHE 3aKOHA OOJBIINX YUCEN B IPUPOJE U OOIIECTRE.

IInanupyemvle pesynomamel yuebno2o npeomema «Mamemamurxa» Ha YpOGHE OCHOBHO2O0
00we20 0bpazoearus



1) ymeHue omnepupoBaTh IOHATHUSIMU: MHOKECTBO, ITOJAMHOXKECTBO, OIEpali HaJ
MHOXECTBaMH; YMEHHE OIEpUpOBaTh IOHATUAMM: Tpad, CBSI3HBIA rpad, IepeBo, LUK,
OPUMEHATh MX TPU PELICHWW 3a7ad; yMEHHE HCIIONb30BaTh rpaduyeckoe NpeacTaBiIeHUE
MHOXECTB Ul ONMCAHUS PeaJbHbIX NPOLECCOB U SBJICHUH, IPU PELIEHUU 3aJad U3 JIPYTUX
y4€OHBIX IIPEIMETOB;

2) yMeHHE OIepupoOBaTh MOHATHIMHU: OIpPEEICHUEe, aKCHOMa, TEOpEeMa, JJ0Ka3aTeabCTBO;
YMEHHME paclo3HaBaTb MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, IPUBOJUTH IPUMEPHl U
KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U OTPULIAHMSI BHICKa3bIBAHUM;

3) yMeHue onepupoBaTh MOHATUSMU: HATYPaJIbHOE YHMCIIO, IPOCTOE U COCTABHOE YUCIIO,
JIETUMOCTh HATypalbHbIX 4YMCEJI, IPU3HAKK JEIMMOCTH, IL€JI0€ YHUCIO0, MOAYJb 4YHCa,
OOBIKHOBEHHAs IpoOb W AECATHUYHAS APOOb, CTAaHAAPTHBIM BHJ YMCIA, PAMOHAIBHOE YHCIIO,
UppalMOHATIBHOE YUCIIO, apu(PMeTHUeCKUi KBaJApaTHbIM KOPEHb; YMEHUE BBINOIHATH ACHCTBUS
C YHUCJIaM{, CPaBHMBATh U YHOPSAAOYMBATH YMUCIA, NPEIACTABIATH 4YMCIA HAa KOOPAMHATHOMN
IPSMOM, OKPYIJIATh YHCIIA; YMEHUE JIeNIaTh IPUKUAKY U OLICHKY pe3yJibTaTa BEIYUCIICHUI;

4) yMeHue OnepupoBaTh MOHATUSIMU: CTEIIEHb C LIEJbIM [TOKa3aTeleM, apupMeTHUECKU
KBaJpaTHBI KOpEHb, MHOTOWIEH, ajaredpandeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJIbHOM CTeleHu OoJbllie €IMHULbI; YMEHHE BBIIOJHATh pacdeThl Mo (opMyliam,
npeoOpa3oBaHusl LEINbIX, JAPOOHO-PALMOHAIBHBIX BBIPQKEHUN M BBIPAKEHHH C KOPHSIMH,
pa3ioKeHUEe MHOTOWJIEHA Ha MHOXHUTENIU, B TOM YMCIE C MCIOJIb30BaHUEM (DOPMYN pa3HOCTU
KBaJ[paTOB U KBaJpaTa CyMMbI U Pa3HOCTH;

5) yMmeHue omnepupoBaTh IOHATUSMHU: YHCIOBOE pPAaBEHCTBO, YPAaBHEHHE C OJHOMN
IEPEMEHHOI, YICII0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOMN; YMEHHE pelaTh JUHEHHbIE U
KBaJpaTHbIC YpaBHEHHS, IPOOHO-pAIlMOHAIBHBIC YPAaBHEHHS C OJHOM TEPEMEHHOW, CHCTEMBI
JIBYX JIMHEWHBIX YpaBHEHUH, JTMHEWHbIE HEPAaBEHCTBA M HUX CHUCTEMbI, KBaJpaTHbIe M JPOOHO-
palMOHaIbHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOMN, B TOM YHCJIE IIPU PELICHUH 33/1a4 U3 IPYIHX
IPEIMETOB M IPAKTUYECKHMX 3a/ad; YMEHHE MHCIIOJIb30BaThb KOOPAMHATHYIO NPSIMYI0 H
KOOPJMHATHYIO TUIOCKOCTb JIJIsl H300pakeHUs pellieHUui YpaBHEHH, HEPAaBEHCTB U CUCTEM;

6) yMeHMEe OmNepupoBaTh MOHATUAMHU: (DYHKIMS, Tpapuk (QYHKIUH, HyId (QYHKLIUH,
IIPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHMs, yObIBaHUS, HauOojbllee U
HalMEHbllee  3HAYeHHs  (QYHKIUU;  yMEHHE  ONEpUpOBaTh  IMOHATUSAMHU:  IpsMas
IPONOPLUMOHANIBHOCTh,  JIMHEWHas  (QyHKUWsA,  KBajpaTtuyHas  (QyHKOuUs,  oOpaTHas
IPOMOPLUHUOHATBHOCTh, Mapabona, rumepdoia; yMEHHE CTPOUTh rpaduku  QyHKIMIA,
MCIIOJIb30BaTh Ipauku 1 ONpeneseHts] CBOMCTB MPOIECCOB U 3aBUCUMOCTEH, JUIsSl pEeLICHUS
3aa4 M3 JIPYTUX y4eOHBIX MPEIMETOB U pPEalbHOM XHU3HHM, yMEHHUE BbIpaxaTb (opMyiIamu
3aBUCHUMOCTH MEXKy BETMUMHAMY;

7) yMeHue OIepupoBaTh MOHATUSAMH: TIOCIEIOBAaTENLHOCTh, apudMeTHyeckas Hu
reoMeTpuueckas IpOrpecCur; YMEHHME HCIOJIb30BaTh CBOMCTBA IOCJIEIOBATENbHOCTEH,
(bopMyIbl CyMMBI U OOIIETO WiIeHa MpU PELIeHUH 3aj1ay, B TOM YHCie 3a/1a4 U3 IPYTUX y4eOHBIX
MPEIMETOB U pEAIbHOM )KU3HU;

8) yMeHue pemaTh 3aJauyd pa3HbIX THIOB (B TOM YHCJE€ Ha MPOLEHTHI, TOJU U YacTH,
JBUXKEHHE, paboTy, IIeHy TOBapOB U CTOMMOCTb MOKYIOK M YCIIYT, HAJIOTH, 3a/la4l U3 o0acTu
yIpaBJIeHUS TUYHBIMUA U CEMEHHBIMU (PMHAHCAMM); YMEHHE COCTAaBIIATH BBIPAKEHUS, YpaBHEHHUS,
HEPAaBEHCTBA M CHUCTEMBI TI0 YCIOBHIO 3aJ1a4M, UCCIIEOBATh MOJYyYEHHOE PELIeHHE U OL[CHUBATh
paBJON0100HOCTh MOTYYEHHBIX PE3yIbTATOB;

9) ymeHue onepupoBaTh MOHATHAMH: (pUrypa, TOUKa, OTPE30K, MpsMas, Jyd, JOMaHasd,
yrojl, MHOTOYTOJIbHUK, TPEYrojJbHHK, PaBHOOEIPEHHBIH W PaBHOCTOPOHHUH TPEYrONbHUKH,
NpSIMOYTOJIBHBI ~ TPEyTroJIbHMK, MeJIWaHa, OMCCeKTpuca U BbICOTAa  TPEYroJbHHKA,
YeTBIPEXYTOJIbHUK, MapajyIeIorpaMM, poMO, MPSMOYTOJIHUK, KBaJIpaT, TPAIeus; OKPYKHOCTb,
KpYT, KacaTeslbHast; 3HaKOMCTBO C IMPOCTPAHCTBEHHBIMH (UTypaMy; YMEHUE pelaTh 3aJaui, B
TOM YHCJIE U3 IOBCEAHEBHOMN KU3HHU, HA HAX0XACHNE T€OMETPUYECKUX BEJIMYMH C IPUMEHEHUEM
W3Y4YEHHBIX CBOMCTB puryp u (paxTos;



10) ymenue omepupoBaTh MOHATUSAMU: PABEHCTBO (DUTYpP, PAaBEHCTBO TPEYTOJIbHUKOB;
NapaJUIeIbHOCTh U NEPNEHIUKYIAPHOCTD MPSMBIX, YrOJd MEXKIY NPSAMBIMH, MEPIECHIUKYID,
HAKJIOHHAsA, MPOEKIHUs, 1Mojgodue Guryp, nogoOHbIe TPEYrOJIbHUKHA, CUMMETPHUSI OTHOCHTEIHHO
TOYKM W NpsSIMOH; yMEeHHe paclo3HaBaThb pPaBEHCTBO, CHMMETPUI0O M mojodue Quryp,
[apajuIeIbHOCTD U NEPIEHAUKYISIPHOCTD IPSIMBIX B OKPYKAIOLIEM MUPE;

11) ymenue onepupoBatrh MOHATUAMU: JUIMHA, PACCTOAHUE, Yroi (BEJIMYMHA YIiia, CUHYC
¥ KOCHHYC YIJla TPEyrojbHHUKa), IUIO0MIA/h; YMEHUE OLIEHUBATh pa3Mepbl MPEAMETOB H 00bEKTOB
B OKpY’KaloIleM MHUpE; yMEHUE IPUMEHATh (OPMYJIbl IEPUMETPA U IUIOLIA MHOIOYIOJIbHUKOB,
JUIMHBI OKPY)KHOCTH M IUIOMIAJH Kpyra, o0bemMa MpsiMOYroJbHOTrO Mapaiiesienunena; yMeHue
IIPUMEHATh IIPU3HAKUA PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpHUECKUE COOTHOIICHUS JAJISl BBIYMCICHHS JUIMH, PACCTOSHUM,
TUIOIIAJICH;

12) ymenue u3oOpaxkaTb IJIOCKHE (GUTYphl W UX KOMOWHAIMM, HPOCTPAHCTBEHHBIE
Gurypel OT pyKH, C IOMOILBIO YEPTEXKHBIX HHCTPYMEHTOB M HJIEKTPOHHBIX CPEACTB IO
TEKCTOBOMY WJIM CUMBOJIBHOMY ONHMCAHHUIO;

13) ymeHue omnepupoBaTh MOHATUAMU: MPSAMOYrojbHas CHCT€Ma KOOpAMHAT;
KOOpJMHATbl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOM3BEJCHHE BEKTOpa Ha YHUCIO, CKaJISPHOE
IIPOU3BENICHNE BEKTOPOB; YMEHHUE HCIIOIb30BaTh BEKTOPBI U KOOPAMHATHI I IIPEICTaBICHUS
JAHHBIX U PEIIECHUs 3a]a4, B TOM YHCJIE U3 JPYTUX YUEOHBIX MIPEIMETOB U PEaIbHOM JKU3HH;

14) ymenue onepupoBaTh MOHATUSAMU: CTOJIOMKOBBIEC U KPYTOBbIE JHArpaMMbl, TaOIULIbL,
cpennee apudmMeTnueckoe, Mearana, HanOoJbIIee 1 HAaUMEHbIIIee 3HAUCHHsI, pa3MaX YUCIOBOTO
HaOopa; yMeHME M3BJIEKAaTh, MHTEPIPETUPOBATH M  NPeoOpa3oBbIBaTH HHGOPMALHIO,
IIPEJICTAaBICHHYIO0 B Ta0JMLaX M Ha JAuarpaMmax, OTPaKarolllyl0 CBOMCTBA U XapaKTEPUCTHKHU
pEaIbHBIX IIPOLECCOB M SIBIEHWM; YMEHHE paclo3HaBaTb W3MECHUYMBBIE BEJIMYUHBI B
OKpYXKaroIleM MHUPE;

15) ymeHue omepupoBaTh HMOHATHAMM: CIy4ailHBIA ONBIT (CIyyailHBIN SKCIIEPUMEHT),
JJIEMEHTapHOEe COOBITHE (RJIEMEHTapHbIM HCXOA) CIy4ailHOro OmbITa, CllydailHOE COOBITHE,
BEPOSITHOCTh COOBITUS; YMEHHE HAaXOJUTh BEPOSTHOCTH CIIyYallHBIX COOBITHMIl B OIBITaX C
PaBHOBO3MOXKHBIMHM ~ DJIEMEHTapHBIMH  COOBITUSIMH; YMEHHE pelaTh 3aJadyd  METOJOM
OpPraHM30BaHHOTO Mepedopa M ¢ HCHOJIb30BAHMEM IpaBHJa YMHOXKEHUS; YMEHHE OIICHMBATh
BEPOATHOCTH pPEaJbHBIX COOBITMM M SBJIEHUH, NOHMMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITMI B OKpYXKAaloIleM MHpe M B KHM3HHM;, 3HAKOMCTBO C IOHSATHEM
HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENI M €ro poJibl0 B MAaCCOBBIX
ABJICHUSX;

16) ymeHue BbIOMpaTh MOAXOASIINN N3YYEHHBIH METO/T /I PEIIeHUs 3a/1a4M, IPUBOIUTh
IIPUMEPBl MATEMaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HHU, PACIIO3HABATH IIPOSBICHUE
3aKOHOB MAaTeMaTHMKHd B MCKYCCTBE, OIMCHIBaTh OT/JEJIbHBIE BBIJAIOLINECS PE3YJIbTAThI,
MIOJIyUYEHHBIE B XOJI€ Pa3BUTUSI MAaTEMATUKU KaK HAyKH, IPUBOJUTH MPUMEPHI MAaTEMATHUECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOUN UCTOPHUH.

CrnennanbHble pe3yibTaThl:

Bragenue 3puTenpHO-0CA3aTENBHBIM CITOCOOOM OOCJIETOBAHUS M BOCIIPUATHS ITBETHBIX
(MM KOHTPACTHBIX, YEpHO-0ENbIX) peabePHbIX HU300paKEHUH NPEeAMETOB, KOHTYPHBIX
M300paXKeHU reOMeTpUUECKUX GUTyp U T.II.

YMeHue BBINONHATH IPU IOMOIIM YEPTEXKHBIX MHCTPYMEHTOB TI'€OMETPUUYECKUE
MOCTPOEHHUS, TOCTPOEHKE TpaduKOB HYHKIUH, TUarpaMm | T.I1.

YMeHue uuTaTh IBETHbIE (MM KOHTPACTHBIE, 4epHO-Oeible) perbedHble Trpaduku
ANIeMEHTapHBIX (YHKIIUNA Ha KOOPJIUMHATHON TIJIOCKOCTH.

Brnanenue nmpaBuiamMu 3arucy MaTeMaTHYECKUX (GOPMYIT U CIIEIUATIBHBIX 3HAKOB.

Bnanenue mpuemamu mpeoOpa3oBaHUsl MATEMATHYECKUX BBIPAKEHUH.
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