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[IpencraBienue AaHHBIX B BUJIE TaOIWI, Iuarpamm, rpadukoB. 3amojHEHUE TaOuil,
YTEHHUE U MOCTPOCHHUE AUArpaMM (CTOJOMKOBBIX (CTONIOYATHIX) U KPYTrOBBIX). UTeHue rpaukoB
peanpHBIX TporeccoB. M3BiedeHne mHGOpMANUU W3 OUArpaMM M TaOJUI], UCIOIB30BaHUE U
MHTEpIpETALNS JAHHbIX.

OmnwucarenbHasi CTaTUCTHUKA: CpefHee apu(MeTHIeCKoe, MeInana, pa3Max, HauboJbIiee u
HauMEHbIlIee 3HaYeHHs] Ha0opa YUCIOBBIX TaHHBIX. [I[puMepsl ciiydaiiHON H3MEHYUBOCTH.

CrnyyaliHblil SKCIIEpUMEHT (OIBIT) U cllydaliHoe coObITHE. BepositHocTh 1 yacToTta. Poib
MaJIOBEPOATHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHI B mpupoje u B obmiectBe. MoHeTa U
urpajiabHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

I'pad, BepminHa, pedpo. Crenens BepmuHbl. Yncno pédep u cymmapHas CTEleHb BEPIIHH.
[TpencraBnenne o csazHoctu rpada. Llenu m mukel. [Tytn B rpadax. O6xox rpada (ditepos
nyTh). [Ipencrasnenue o6 opueHTHpoBaHHOM rpade. Perenne 3amau ¢ momoribio rpados.

8 kuace

[IpencraBieHue JaHHBIX B BHJIE TAOIUIL, TUarpamMm, rpauKoB.

MHoO€ecTBO, 3JEMEHT MHOXECTBa, MNOJAMHOXecTBO. Omepanuu HajJd MHOXXECTBAMU:
oObeMHEeHHEe, IepecedyeHue, jonoigHeHue. CBOMCTBa omepauuii  Haj  MHOXKECTBAMHU:
NEePEMECTUTENIbHOE, COYeTaTeNIbHOE, pacIlpeleauTeNbHOe, BKIoueHus. lcnonb3oBaHue
rpau4ecKoro npeicTaBIeHUs] MHOKECTB JUIs ONMCaHMs peajbHBIX MPOLECCOB U SIBICHUH, pU
peLIeHNH 3a]1a4.

N3mepenune paccenmBaHus AAaHHBIX. JlUcrmepcus M CTaHIAPTHOE OTKJIOHEHHME YHMCIIOBBIX
HabopoB. JluarpaMma paccenBaHHUs.

OneMeHTapHble COOBITUS ciyyailHoro omeita. CiydaiiHele coObITHS. BepostHocTH
coObITHi. ONBITEI C PaBHOBO3MOYKHBIMU 3JIEMEHTapHbIMU COObITHSMHU. Ciy4yaiiHbId BBIOOP.
CBsi3b ME@XJy MaJlOBEPOATHBIMA M TMPAKTHYECKU JIOCTOBEPHBIMH COOBITUSMH B HPUPOAE,
oOILIeCTBE U HayKe.

JlepeBo. CBolicTBa 1€pEBbEB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BUCSYEH BEPILUHBI,
CBS3b MEX]y YMCIOM BepmMH U uucioMm pé&bep. IlpaBuno ymHoxenus. Pemenue 3amad c
MOMOIIBIO TpadoB.

[IporuBomonoxusie coObITHsA. [uarpamma Oitepa. OObequHEHHE U TEepeceUCHUE
coObiTuil. HecoBmecTHble coObiTHA. DoOpMyna CIIOKEHUS BEpOSTHOCTEH.  YcCIOBHas
BepoATHOCTb. [IpaBuino ymHoxenus. HesaBucumbie coObitus. [IpencraBinenue skcnepuMeHTa B
BUJE AepeBa. Pemenue 3a1a4 Ha HaXO0XKJIEHUE BEPOSITHOCTEN C MOMOLIBIO JIEPEBA CIY4aliHOTO
AKCIIEPUMEHTA, THarpaMm Juiiepa.

9 k1acc

[IpencraBienue JaHHBIX B BUAE TaONUll, AUarpamm, rpaukoB, UHTEPHpPETAIUS JaHHBIX.
YreHue U OCTPOCHUE TAONIHUL, TUarpaMM, rpa(uKoB MO peasbHBIM JaHHBIM.

[TepectanoBku u Qakropuan. Coderanuss U 4ucio coderanuit. TpeyrompHuk [lackans.
Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKH.

['eomerpuyeckas BeposiTHOCTh. CiydaliHBIA BBIOOP TOYKH W3 (UTYpHI Ha TUIOCKOCTH, U3
OTpe3Ka U U3 Iyr'¥ OKPYKHOCTH.



HcneiTanue. Ycenex u Heyaauda. Cepust HCTIBITAaHUM 10 epBoro ycnexa. Cepust UCTIBITAaHUN
bepnymu. BeposTHOCTH COOBITHII B cepun UCTIBITAHUN bepHyIu.

CrnyualiHas BEIMYMHA M DPACIpPENEICHUE BEPOATHOCTEH. MareMaTHdecKoe OXHIaHue U
auctiepcus. [Ipumepsl MaTeMaTH4eCKOro 0XXHJIAHMS KAaK TEOPETUYECKOrO0 CPEIHEro 3HaueHUs
BEJIMYMHBI. MaTemMaTnyeckoe oKuJaHue U JTUCIEPCUs CIydyallHOM BEIMYMHBI «UUCIIO YCIEXOB B
cepuu ucubiTaHui bepHymm.

[TonsiTue 0 3akoHe GonbUIMX yucen. M3MepeHue BeposSTHOCTEH ¢ TOMOIIBIO YacToT. Poib
Y 3HAa4YCHHE 3aKOHA OOJIBIINX YKCEN B MPUPOE U OOLIECTBE.



[InanupyemMble pe3yabTaThbl OCBOEHUSI NMPOrpaMMbl Y4eOHOIO Kypca «BepPOAATHOCTH H
CTATHCTHKA)» HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus

JInuHOCTHBIE pe3yJIbTaThl

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS INporpammbl ydeOHOro kypca «BeposTHocTh u
CTaTHCTUKA» XapaKTEePU3yIOTCSI:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIEHUEM MHTEpeca K IMPOLUIOMY U HACTOSILEMY POCCHUICKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSIM PpOCCUHCKMX MaTEeMAaTUKOB M POCCHICKOMN
MaTeMaTHYECKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTH)KEHUH B IPYTUX HayKaX U HMPUKIIAJHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

FOTOBHOCTBIO K BBINOJIHEHUIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allid €ro Ipas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKLMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEAYpP TPakJAHCKOTO O0IIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HAyKH, OCO3HAHUEM BaKHOCTHU MOPAJIbHO-3TUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PELICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOu
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4YECKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
YKU3HU JJIs YCHEIIHON NpOoQecCUOHANbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJIbHOHM TPaeKTOpUM OOpa30BaHUs U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKICHHUH, YMEHUIO BHIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) neHHOCTH HAYYHOT0 NO3HAHMA:

OpUEHTaIe B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HbIX NpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPUPOAbI M O0OIIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOM NeATelNbHOCTH, JTalloB €€ pa3BUTHS U
3HAYMMOCTH JIJIsl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4ECKON
KyJIbTYpOH Kak CpEICTBOM II03HAHWUS MHUpPA, OBJAJACHUEM MPOCTEHIIMMU HaBbIKAMU
MCCIIEIOBATEIBCKOM 1E€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpOBaHMe  KYJBTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOyYusi:

FOTOBHOCTBIO NPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOEro 3J0POBbs,
BEJICHUS 3JI0POBOTO 00pa3a >KM3HM (37]0pOBOE NMUTaHME, COATAHCUPOBAHHBIM PEKUM 3aHATHH U
OTIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
NPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOI'o K€ MpaBa JIPYroro 4eiaoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAllMe Ha MPUMEHEHHE MAaTeMaTW4YeCKUX 3HAHWW NI pelleHHs 3a7ad B 001acTH
COXPAHHOCTH OKpY)KaloIlel cpeibl, IJIAHUPOBAHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEACTBUM Il OKpY’Karolled Cpesibl, 0OCO3HAHHEM TIJI00aJIbHOTO XapakTepa SKOJIOTHYECKHX
npo0JieM U myTel UX peleHus;

8) aganTanusa K H3MEHAIMMCS YCIOBHAM COLMAILHON M IPUPOAHOI Cpelbl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCIOBHUSAX HEOIPENENEHHOCTH, MOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUECKYIO AESITEIBbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS Y APYTHUX
Jrofiel, MpuoOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIC 3HAHMSI, HAaBBIKM U KOMIIETEHIIMH U3
OTIbITA APYTHX;



HEO0OXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,
MOHSITHSI, THIIOTE3bI 00 OOBEKTAaX M SIBICHUSAX, B TOM YHUCIIC PaHEe HEU3BECTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYAallMIO, BOCHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIE DPELICHUS U
JneicTBUS, POPMYITUPOBATEH U OIEHUBATH PUCKH U TIOCTEACTBUS, (DOPMHUPOBATH OIIBIT.

MertanpeameTHble pe3yJibTaThl
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBuA:

® BBUIBIATH M XapaKTEpU30BaTh CYLIECTBEHHBbIC MPU3HAKK MATEMATUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHWH MEXIy MOHATHUSAMHU, (OPMYIHPOBATH OIMPEACICHUS TOHSATHH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaccu(UKAIMKU, OCHOBAHUSA JIJIsl 000OIICHUS U
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAJIN3a;

e BOCIPHUHHUMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHbBIC U
OTpUIATENIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIBIISATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOpEYHs B (paKTax,
JAHHBIX, HAOMIOJIEHUSIX U YTBEPXKIACHUSAX, Ipeajaratb KPUTEPUU JUIsl BBISBICHUSA
3aKOHOMEPHOCTEH U POTUBOPEUHIi;

e JieNlaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30uparh JI0KA3aTeIHCTBA MATEMATUYECKUX YTBEPXKIEHUH (IIPSIMbIE U OT MPOTHUBHOTO),
MPOBOAUTHL CAMOCTOSTEIHHO HECJOXKHBIE [[0KA3aTeNbCTBA MAaTEMAaTU4YECKUX (HaKTOB,
BBICTPAWBaTh APTYMEHTAILIMIO, TPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIE PACCYXICHHUS,

e BBIOMpaTh cHocoO pemieHus ydeOHOW 3anaduu (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASIIUN C YYETOM CAMOCTOSTEIbHO BbIAEJIEHHBIX
KPUTEPHEB).

Ba3oBble nccienoBarebckme 1eiCTBUSA:

® JCIOJIb30BaTh  BOMPOCHl  KaK  HCCIEAOBATEIIbCKUA  MHCTPYMEHT  IO3HaHUA,
(dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOLINE MPOTUBOPEUNE, IPOOIIEMY, CAaMOCTOATEIBHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHUE;

® [POBOJUTH IO CAaMOCTOSITENIBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIA SKCIEPUMEHT,
HeOOJIbIIIOE  HCCIEIOBAHWE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXITY COOO0M;

® CaMOCTOSATENbHO (opMynHpoBaTh OOOOIIEHWS MW  BBIBOABI IO  pe3ylbTaraM
MPOBEAEHHOTO HAOMIOEHUS, UCCIEOBAHUS, OICHUBATh JOCTOBEPHOCTh IMOTYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IICHMIA;

® [IPOrHO3UMPOBATh BO3MOXHOE Pa3BUTHUE IMPOIIECCA, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS
0 €ro pa3BUTHUHU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmaumeii:

®  BBIBIATH HEAOCTATOYHOCTh U M30BITOUHOCTh MH(DOPMAILIMH, JAHHBIX, HEOOXOTUMBIX IS
peLIeHHs 3a1a4H;

e BHIOMpATh, aHAJTU3UPOBATH, CHUCTEMATHU3MPOBATh W WHTEPIPETHPOBATH HHQPOPMAIIHIO
pa3IMYHbIX BUIOB U (DOPM IMpe/ICTaBICHHUS,

e BBIOMpaTh hopMy TpeacTaBICHHUS HHPOPMAIUU U WILTIOCTPUPOBATH pEIlaeMbIe 3a7auu
CXeMaMH, IuarpaMMaMu, HHOW rpaduKkoi U MX KOMOMHAIIMSIMH,

® OlEHUBATh HAAEKHOCTH MH(GOPMALMU MO KPUTEPUSIM, MPEAJIOKEHHBIM YYUTEIEM WIU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



® BOCIPHUHUMATHh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBHUSIMH U LIEISMU
oOuIeHusi, SICHO, TOYHO, TPAaMOTHO BBIpaXKaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3a/a4l, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3ybTaT;
e B X0Je 0OCYXXICHHUS 33aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOil TeMbI, TPOOIEMBI,
penraemMoii 3a/1auu, BbICKA3bIBaTh UJICH, HAICJICHHBIC HA MOUCK PEHICHUSs, COMTOCTaBISATh
CBOM CYXXJEHUS C CY)KIEHUSMHU JPYTrUX YYaCTHUKOB JMajora, 0OHapyKuUBaTh pa3iinyue
U CXOJICTBO IMO3UIMH, B KOPpeKTHOH (opme dopMmynupoBarh pa3HOTIACHS, CBOU
BO3PaKEHUS;
® TIPEJACTaBIATH PE3YJbTAThl PEIICHHS 3a/layd, SKCIIEPUMEHTA, MCCIEIOBAHUs, MPOEKTA,
CaMOCTOSITENILHO BBIOMpATh (opMaT BHICTYIUICHHS C YYE€TOM 3a1a4 TPE3CHTAIHUUA |
0COOCHHOCTEH ayAUTOpHH;
® [IOHUMAaTh U MCIOJB30BATh MPEUMYIIECTBA KOMAHIHON Y WHANBUIYaTHHOU paOOTHI TIPH
pelIeHnH y4eOHBIX MATEMaTUICCKHIX 3a]1a4,
® [PUHUMATH 1€Ib COBMECTHOHN NESATEIBHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacpenensaTh BUIbl padOT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U PE3yabTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;
® y4acTBOBAaTh B IPYIIOBBIX Gopmax paboTsl (00Cyk1eHUsI, 0OMEH MHEHUSMHU, MO3TOBbBIE
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YacTh paOOThI U KOOPJUHUPOBATH CBOM JCHCTBUA
C APYTMMH WICHAMH KOMAaHJbl, OIICHUBATh KAYECTBO CBOETO BKJIJa B OOIIMI TPOIYKT
M0 KpUTepusiM, cHOpMyIHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUS.
PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3amnus:
® CaMOCTOATENBHO COCTaBJISITh IUIAH, AJITOPUTM pelIeHUs 3anadu (WM €ro 4YacTh),
BBIOUpaTh CHOCOO pelIeHUS ¢ Y4ETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ yUETOM
HOBOU WH(pOpMAIUH.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/JIEKT:
® BIAJCTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOISI MpoIlecca W pe3ylibTaTa peuieHus
MaTeMaTHYeCKOH 3a1auu;
® MpeABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH NP PEUICHUM 3a7add, BHOCHUTH
KOPPEKTHUBHI B JICATECIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, HAMJICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OIEHUBATh COOTBETCTBUE pe3yNbTaTa JIEATEIbHOCTH MOCTABICHHON LENH U YCIOBUSM,
OOBSACHATH MPUYHHBI JOCTHKCHUS WITH HEJOCTHKCHHSI 1IeJIH, HaXOIUTh OIIMOKY, TaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.
IIpenmeTHbIE pe3yJIbTATHI

K konmy oOyueHus B 7 Kjacce OOYyJarOIIMICA TMONTYYHUT CIEAYIOUIUE TPEeIMETHBIC
pe3yJIbTaThI:

Yurate wHPOpMAIMIO, MPEACTAaBICHHYI0 B Ta0NMIAX, HA auarpamMmax, MNpeICTaBIATH
JIaHHBIE B BUJIE TAOJUIl, CTPOUTH JUArpamMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTOBBIC) IO
MacCHBaM 3HAYCHHIA.

OnuceiBaTh M WHTEPIPETHPOBATH PEAbHBIC YHCIOBBIC JaHHBIC, TPEJICTABICHHBIC B
TabNuIax, Ha AUarpaMMmax, rpagukax.

Hcnonp3oBaTh 171 OMHMCAHMS MJAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKHU: CpelHee
apudmeTnyeckoe, MearaHa, HauOOIbIIee U HANMEHbIIIee 3HAUCHHUS, Pa3Max.

NMeTp mipeAcTaBieHHE O CIIy4allHOM HM3MEHYMBOCTH Ha TMpPUMEpax IIeH, (DU3NIECKUX
BEJIMYMH, AaHTPONIOMETPUYECKUX JAHHBIX, UMETh MPEACTABIEHHE O CTATUCTHYECKOMN
YCTONYUBOCTH.

K konmy oOyueHus B 8 Kkijacce OOyYarOIIMiiCS TMONYYHT CIEAYIONIUE TPEIMETHBIC
pE3yJIbTaThI:



W3Bnekate u mpeoOpa3oBbIBaTh HMHGOPMAIMIO, TPEACTAaBICHHYI0 B BHJIE TaOJMII,
arpaMmm, rpaukoB, MPEICTaBISATh JaHHBIC B BHJIE Ta0JIUII, TUarpaMM, rpadukos.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUUECKUX MOKAa3aTeNel: CPeIHUX 3HAUCHUN U Mep
pacceuBaHusl (pa3mMax, JUCIIEPCUS U CTaHJAPTHOE OTKIOHEHUE).

HaxoauTh 4YacToThl YHUCIOBBIX 3HAYEHMH M YacTOThl COOBITHUH, B TOM 4YHUCIE IO
pe3yibTaTaM H3MEPEeHUN U HaOI0ICHHIA.

HaxoauTh BepOSTHOCTH  Ciy4yailHBIX COOBITMII B  ONbBITaX, 3Has BEPOSATHOCTU
AJIEMEHTApHbIX COOBITUH, B TOM YHCJIE B ONBITAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTapHBIMHU
COOBITUSIMH.

Hcnonp3oBath rpaduyecKkue MOJENH: JIEPeBO CIy4ailHOTO SKCIIEPUMEHTA, IUarpammbl
Dlinepa, ynuciaoBas mnpsmasi.

OnepupoBaTh MOHATHSIMH: MHOKECTBO, IOJIMHOXKECTBO, BBINOJNHATH ONEpALlUU Hal
MHO’KECTBaMU: OOBEAMHEHUE, NIEPECEUCHUE, JOIOJIHEHUE, NEPEUNUCTIATh 3JIEMEHTHl MHOXKECTB,
MPUMEHSTh CBONCTBA MHOXKECTB.

Hcnonp3oBate rpaduveckoe MpencTaBICHHE MHOXKECTB M CBS3€H MEXIy HHUMHU IS
OMKCAHUS TPOIECCOB U SIBICHUN, B TOM YHCIIE MPHU PELICHUU 3a7ad U3 JIPYTUX YUeOHBIX
IIPEIMETOB U KYPCOB.

K konmy oOyuenus B 9 kiacce oOydaromuiics TMOMYYHUT CIEAYIOUIUE IpPEeIMETHBIC
pe3yJIbTaThl:

W3Bnekatb u mpeoOpa3oBeiBaTh HH(OpPMALMIO, TMPEACTABICHHYI0O B  Pa3IMYHBIX
UCTOYHMKAX B BHUJAE TAaONHWI, AWarpamMm, rpaduKoB, MPEICTAaBIATH JaHHBIC B BUAE TaOJHIL,
Iuarpamm, rpa@ukos.

Pemate 3amaum OopraHM30BaHHBIM TEpeOOPOM BapUAHTOB, @ TAKXKE C HCIOJIH30BAHHUEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

Hcnonp3oBaTh onucaTenbHble XapaKTEPUCTUKU U1 MACCUBOB YHMCIIOBBIX JaHHBIX, B TOM
qHCJIe CPEAHUE 3HAYEHUSI U MEPBI paCCEUBaHUS.

HaxoauTh 4acToThl 3HaUE€HUI U 4acTOThI COOBITHS, B TOM UHUCIIE MOIb3YSICh PE3yIbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUA.

Haxonute BepoATHOCTH ciay4yallHBIX COOBITMH B HM3YyYEHHBIX ONbITaX, B TOM 4HCIE B
OMBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITHUSMH, B CEPUSX UCIBITAHUNA IO MEPBOTO
ycrexa, B Cepusax UCIbITaHUN bepHyium.

MMeTh npeacTaBlIeHUE O CIIy4aliHOM BEIMUUHE U O PACIPEIEIICHUH BEPOSITHOCTEM.

Nmetp mpencraBieHne o 3aKOHE OONBIIMX YHMCET KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
cilydyaifHON M3MEHUMBOCTHU M O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.

TeMaTnuyeckoe NIAHMPOBAHUE
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rpadoB dc
Bepoxocts 1 BuGmorexa LOK
. 4 1 https://m.edsoo.ru/7f415f
CITy4aitHOTO
dc
COOBITHUA
O06o6mieHue, bubnmoreka [JOK
cucTeMaru3anu 5 2 https://m.edsoo.ru/7f415f
s1 3HaHUU dc
OO01IEee KOJIMYECTBO 34 ) 5
9acoB IO MPOTrpaMMe
8 kiacc
Ne HaumenoBanu KoJnuecTBo 4acoB DJIeKTPOHHbBIE
B e pa3ieJioB U (undposbie)
2/ Tem Bceer KOH;pOJIbHLI Hpagwmecnm 0fpA30OBATELHEIE
nporpaMMeI 0 € padoThl € padoThI pecypes
ToBTODEIIE bubmnoreka IIOK
P 4 https://m.edsoo.ru/7f417f
Kypca 7 kiiacca b2
OTI:;I;ai;iI;Haﬂ bubmorexa [JOK
¢ ¢ ) 4 https://m.edsoo.ru/7f417f
PaccenBanne b2
TAHHBIX -
bu6nuoreka [IOK
MHuosxecTBa 4 https://m.edsoo.ru/7f417f
b2
BepositHOCTB bubnmnorexka HOK
CIIy4alHOTO 6 1 https://m.edsoo.ru/7f417f
COOBITHS b2
Baenenue B but6mmoreka [IOK
TEOPUIO 4 https://m.edsoo.ru/7f417f
rpadoB b2
CorvaaiiibLe but6mmoreka [IOK
ya 8 https://m.edsoo.ru/7f417f
COOBITHS
b2
O0600menue, but6mmoreka [IOK
cucTeMaTu3alu 4 2 https://m.edsoo.ru/7f417f
s 3HAaHUU b2
OO0111e€ KOJINYECTBO 34 ’ 1
9acoB IO MPOTrpaMMe
9 kaacc
No HanMeHoBaHU KoanuecTBo 4acoB 3HeKTp0HHLIe
n/ e pa3ieioBH Bcer  Kontpoabnbl  Ilpaktuueckn  (uudposbie)




1| TeM 0 e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
NMpOrpamMmbl pecypcsl
ToBTopeHe bu6nmoreka [IOK
p 4 https://m.edsoo.ru/7f41a3
Kypca 8 Kiiacca 02
OJeMEeHTBI bu6nmoreka [IOK
KOMOWHATOPUK 4 1 https://m.edsoo.ru/7f41a3
u 02
r < bu6nuoreka [IOK
COMCTpHHCC 4 https://m.edsoo.ru/7f41a3
ast BEpOSITHOCTh 00
o bubnnoreka IIOK
CHbITARMA 6 1 https://m.edsoo.ru/7f41a3
bepnynnu
02
Corvaaiinas bubmnoreka IIOK
vy 6 https://m.edsoo.ru/7f41a3
BEJIMYKMHA
02
bubnnoreka IIOK
Obobuente, 10 1 https://m.edsoo.ru/7f41a3
KOHTPOJIb
02
OO611ee KOJIMYECTBO 34 1 )
4acoB M0 MPOrpamMme

IIpoBepsiemble TPeOGOBaHMSA K pPe3y/IbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTe/IbHOM

NPOrpamMmsl
7 knace
Kon .
HpOBEpREMOro IIpoBepsiembie Npe1MeTHbIE Pe3y/IbTaThl 0CBOCHUs OCHOBHOI
0o0pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabTara
5 BeposiTHOCTh U cTaTHCTHKA
Yurate uMHpOpMAIUIO, NMPEACTABICHHYIO B TabiuIax, Ha guarpammax,
5.1 OpeJCTaBIATh JaHHble B BHJE TaOJHMI, CTPOUTh JAHArPaMMBbI
(cronOuKkoBbIe (CTOIOUATHIE) M KPYTOBBIE) [0 MacCUBaM 3HaUYE€HUMI
59 OnucelBaTh UM HUHTEPNPETUPOBATH peajbHbIE YHCIOBBIE JaHHbIE,
' npeJCTaBIeHHbIE B TaOIMIIAX, HA TUarpaMMax, rpapukax
Hcnonp30Bath 1)1 ONMCAHUS JAaHHBIX CTATUCTHYECKHE XapaKTEPUCTHUKU:
5.3 cpenHee apuMeTHUYECKOe, MeauaHa, HauOoJblllee W HaWMEHbIIee
3HAYEHMS, pa3zMax
HNMeTp mpencraBieHue O CIy4allHOM M3MEHYMBOCTH Ha IPUMEpPAX LEH,
54 ¢u3nUecKUX  BEIMYMH,  AHTPOIIOMETPHYECKUX  JAaHHBIX,  HMETh
IIPEACTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 knace
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOI
NpoBepPsSIEeMOro

pe3yJabTara

o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus




BeposTHOCTh U cTaTHCTHKA

5.1

W3Bnekath ¥ mpeoOpa3oBbIBaTh WH(GOPMAIIHIO, MIPEICTABICHHYIO B BHJIC
Ta0JIUIl, aAuarpaMM, rpauKoB, MPEACTABIATh JaHHBIC B BUJEC TAOJMHII,
Jrarpamm, rpadukoB

5.2

OnwuceIBaTh JIaHHBIC C MOMOIIBIO CTATUCTHYECKUX MTOKA3aTeNe: CPEeIHIX
3HaUEGHUH W Mep paccewBaHus (pa3Max, AWCIECPCHS W CTaHAApTHOE
OTKJIOHCHHE)

5.3

HaxomuTh 9acTOTHI YMCIOBBIX 3HAYEHHM M YaCTOTHI COOBLITHH, B TOM
YHCJIC 110 Pe3yJIbTaTaM U3MEPEHUHN U HAOJII0 ICHUIA
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HaXOI[I/ITB BEPOATHOCTHU CﬂyqaﬁHBIX COOBITUH B OIIbITax, 3Hasd
BCPOATHOCTU DJJICMCHTAPHBIX CO6LITI/II71, B TOM 4YHCIC B OIIbITax C
PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMHA COOBITHSIMU

5.5

5.6

5.7

Hcnonb30Bathk rpaguueckue MOAEIH: JEPEBO CIIy4aHOro SKCIEPUMEHTA,
Juarpammsl Diiiepa, yucioBasi npsmas

OHCpHpOBaTI) INOHATHUAMU. MHOXCCTBO, IIOJMHOXXCCTBO, BbIIIOJHATH
OoIIepanr Hal MHOXCCTBAMMU: O6T:>CI[I/IHCHI/IG, nepeCCUCHUC, JOITOJIHCHHUC,
NEPCUUCIIATE 3JICMCHTBI MHOXKCCTB, IPUMCHATDH CBOMCTBA MHOXKECTB

Hcnonb30Bate Tpadguueckoe NpeaCcTaBICHUEe MHOXKECTB U CBSI3EH MEXIy
HUMH JJIs ONIMCAHUS MPOLECCOB U SIBICHUH, B TOM YHUCIJIE NPHU PELICHUU
3aJa4 U3 JIpYrux y4yeOHbIX PEAMETOB U KYpCOB

9 kaacc
Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

5

BCPOHTHOCTB 1 CTaTUCTHKA

5.1

W3Bnekatb M NpeoOpa3oBbIBaTh MH(OPMAIMIO, TPEACTaBICHHYIO B
pa3IMyYHBIX MCTOYHHMKAX B BUAE TaOnMl, Jguarpamm™m, TIpadukos,
IPEJCTaBIATh JaHHbIE B BUJE TAaOJHIL, AUarpamMm, rpadukoB

5.2

5.3

Pemarn 3alauu OpraHU30BAHHBIM nepe6op0M BAPHUAHTOB, a TAKXC C
HCIIOJIB30BaHHEM KOM6I/IHaT0pHI>IX IIpaBHJI 1 METOJ0B

Hcmonp30BaTh onucaTelIbHBIE XapaKTEPHUCTHUKU TJII MAaCCHUBOB YHUCIIOBBIX
JaHHBIX, B TOM YUCJIC CPCAHUC 3HAYCHUSA U MEPBI paCCCUBAHUA

5.4

5.5

5.6

HaxonuTh 9acToThl 3HAYEHUH M YAaCTOTBI COOBITHS, B TOM YHCIE
MOJIB3YSICh PE3YJIbTaTaMH MPOBEIEHHBIX U3MEPEHUHN U HAOIII0 ICHHIA

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITHI B M3YyYEHHBIX OIBITAX, B
TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH,
B CEpUAX MCIBITAHWM [0 IEPBOrO YCIeXa, B CEPUSIX HCIBITAHUN
beprymn

HNMeTp mpencraBieHHE O CIy4allHOM BEIMYMHE M O pPacHpeleleHUn
BEPOSATHOCTEN

5.7

Nwmets MNpEaACTaBJICHHUC O 3aKOHC OOJIBIIINX YHCET KaK O MMPpOABJICHUUA
3aKOHOMEPHOCTH B CITyYaifHOW M3MEHYMBOCTHU M O POJIH 3aKOHA OOJIBIIHX
YHCeN B IPUPOJIE U OOILECTBE




IIpoBepsiemMble 3J1eMEHTHI CO/IEPKAHUS

7 Kjacc

Kon

IIpoBepsieMblii 3JIEeMEHT COJIePKAHUS

5

BCPOHTHOCTB U CTaTUCTHUKA

5.1

[IpencraBieHre AaHHBIX B BUJE TAOIUI, qUarpaMm, rpadukoB. 3amoiHeHHE
Ta0JIUIl, YTCHWE W TOCTPOSHUE auarpaMM (CTOJOHMKOBBIX (CTONOYATHIX) W
KpyroBbix). UreHue TpauKOB pealbHBIX TporeccoB. V3BieueHue
uH(bOpMallMi W3 JUarpaMM M TaOJUIl, WCIOJIb30BAaHWE M HWHTEPIPETalUs
JTAHHBIX

5.2

OnucarenpHas CTAaTUCTUKA: cpeaHee apu(MeTHYecKoe, MeIHWaHa, pa3Max,
HauOoJIbIlIee U HAMMEHbIIIEE 3HAUCHUSI Ha0opa YHCIOBBIX JaHHBIX. [Ipumepsr
CIy4yallHOI U3MEHUYMBOCTHU

5.3

CrnyyaliHplli SKCIIEpUMEHT (OMBIT) M ciay4aiiHoe coOwiThe. BeposTHOCTh U
gacToTa. Poib MaJOBEpPOATHBIX M TPAKTUYECKH JTOCTOBEPHBIX COOBITUH B
npupojie u B odmiectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
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8 kiaacce

I'pad, Bepmmnua, pebpo. CreneHp BepmmHbL. Ywncino pédep m cymmapHas
crenenpb BepiuuH. [Ipencrasnenue o cBszHocTH rpada. Lenn u nuxisl. [Tytu
B rpadax. OOxom rpada (simepoB myth). IlpencraBienue 00
OpPHEHTHPOBAaHHOM rpade. Penienue 3agau ¢ momonipo rpagos

Kon

ITpoBepsieMblii JJIEMEHT COJePKAHUSA

5

BCPOHTHOCTB 1 CTaTUCTHUKA

5.1

HpeI[CTaBJ'IeHI/IC JaHHBIX B BUAC Ta6J'II/II_I, Auarpamm, l"pa(bI/IKOB

5.2

5.3
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MHO)I(CCTBO, 9JICMCHT MHOXCCTBA, ITOAMHO>XKCCTBO. OHepaLII/II/I Hax
MHOXECTBaAMM: 06T)€I[I/IH€HI/IC, MNEpECCUCHUC, NJOIMMOJTHCHUC

CaoiicTBa onepaiuii HaJy MHOXECTBAMHU: IEPEMECTUTENBHOE, COUETATEIBHOE,
pacupenenuTeabHOe, BKIOUEHUS

Ucnonb3oBanne rpaduyecKkoro MpeACTaBICHUS MHOMXECTB JUIsl OMHCAHUS
peanbHBIX MIPOLIECCOB U ABJIEHUN, IIPU PELIEHNUHN 3a/a4.

5.5

5.6

N3mepenne paccemBaHus AaHHbIX. [lucnepcus M CTaHAApTHOE OTKJIOHEHHE
YKCIIOBBIX HA0OpOB. /lnarpamMmma paccenBaHus

DNeMeHTapHbIE COOBITHSI ClydailHOTo ombiTa. CiydaifHble COOBITHSI.
BepositHocTH  coObITHI. ONBITBI ¢ PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU
coObiTusimu.  CitydaiiHbiii  BbIOOp. CBS3b MEXIy MAaJOBEPOATHBIMH U
NPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIECTBE U HAYKe

5.7

HepeBo. CBoiicTBa JepeBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BHCSIYCH BEPIITUHBI, CBS3h MEXTY YHUCIIOM BEPIUH U yuciaoM péoep. [IpaBuio
yMHOXKeHUs. Pemenue 3a1a4 ¢ momoiisto rpados

5.8

[IporuBomonoxxupie coObiTHsA. [uarpamma Ditnepa. OObenuHeHHe U
nepecedeHne coObiTui. HecoBmecTHbIe coObITHS. DoOpMmyna CIOXKEHHS
BEPOSATHOCTEM

5.9

YcnoBHast BeposiTHOCTh. [IpaBuiio ymHoxeHus. HezaBucrumbie cOObITHS

5.10

[IpencraBnenue »sKkcnepuMeHTa B BHUIE JAepeBa. Pemienwe 3amad  Ha
HAaXO0JJIEHUE BEPOSITHOCTEHM C MOMOIIBIO JEpeBa CIYy4ailHOTO 3KCIIEPUMEHTA,
JIrarpaMm Oumepa




9 kjaacc

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUA
5 BeposiTHOCTB U cTaTHCTHKA
[IpencraBnenue TaHHBIX B BUJE TaOMIl, TUarpaMM, rpaduKkoB, HHTEPIPETALIUS
5.1 NaHHbIX. YTeHHe W MmocTpoeHue Tabiul], AuarpaMM, rpaduKoB MO peaIbHBIM
JTAHHBIM
5.2 [lepecTanoBKkHU U pakTOpHAT
5.3 CoueTaHus ¥ YKCIIO COYETAHUUN
5.4 Tpeyronsuuk Ilackans. Pemenue 3a1ay ¢ HCoabp30BaHUEM KOMOMHATOPUKH
55 I'eomerpuueckas BeposATHOCTb. Cily4ailHBI BBIOOp TOYKH U3 (QUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTHU
5.6 Wcneitanue. Yenex u Heynaya. Cepus UCIIBITAHUN 10 IEPBOIO ycrexa
57 Cepus ucneitanuii bepaymm. BeposTHOCTHM COOBITHII B CEpUM MCIBITAHUN
bepnyinu
5.8 CrnydaiiHasi BeJIMUMHA U paclpe/iesieHne BEpOsITHOCTEN
59 Maremarnueckoe oxxugaHue u - gucnepcus. Ilpumepsl maTeMaTHYECKOIo
OKUJaHHS KaK TEOPETUUECKOI0 CPETHEr0 3HAUECHUSI BEIMYMHBI
510 MareMatnueckoe OXKUJAHUE M JUCHEPCUs CIy4YalHOM BEJIMYHUHBI «YHUCIIO
YCIIEXOB B CEpHUM MCHIBITAaHUN bepHymm»
511 [lonstue o 3akoHe OoOnbIIMX uucen. M3MepeHune BEpOATHOCTEM C MOMOILBIO
' qacToT. Pojb ¥ 3HaueHue 3aKoHa OOJIBIIMX YKCell B IPUPOJIE U 00IIECTBE

IIpoBepsiemblie Ha OI'D Mo MmaTemMaTuKe TPeOOBAHMS K Pe3y/JIbTATaAM OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Kon

IIpoBepsiemble TpeOOBaHUA K NPeAMETHBIM pPe3y/JbTAaTaM OCBOCHUS

NMpOBePsieMOr0  OCHOBHON 00pa30BaTeIbHOI MPOTrPaMMBbI OCHOBHOT'O 00IIIEr0

TpeOoBaHMs

o0pa3oBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh NOHATUSIMH: MHOXECTBO, IIOJMHOKECTBO, ONEpaLlun
Ha/l MHOXXECTBaMH; YMEHHE ONepUpPOBATh MOHATUSAMU: Tpad, CBA3HBIHN rpad,
JI€PEeBO, LUKJI, TPUMEHATh UX MpPH PEUICHUH 3a7ad; YMEHUE HCIOJIb30BaTh
rpa¢puyeckoe TpeICTaBIEHUE MHOXKECTB JJIsI ONHCAHUS  pPealbHbIX
IIPOLIECCOB U SIBJIEHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHHne omnepupoBaTh MOHATHAMU: OIPEACIICHHE, aKChoMa, Teopema,
JI0OKa3aTeIbCTBO;  YMEHUE  paClO3HAaBaTb  HCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, IPUBOAWTH NPUMEPBl W  KOHTPHPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHNS BbICKA3bIBAHUI

YMeHue onepupoBaTh IOHATHUSAMHU: HATypajJbHOE 4YHCIO, IPOCTOE U
COCTaBHOE YHCJIO, JIETUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU JIETUMOCTH,
IIEJIOE YMCIIO0, MOJYJIb YMCa, OOBIKHOBEHHAs! poOb M JecsiTHYHAs JpoOb,
CTaHJApPTHBIA BHJ YHCJA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YHUCIIO,
apu(MeTHUECKUl KBaJpaTHBI KOpEHb;, YMEHHE BBINOJHATH ICUCTBUS C
YHUCJIAMHU, CPaBHUBAThb M YNOPSIAOYMBATH YHMCIIA, NMPEACTABIATH YMCIA Ha
KOOpJMHATHOM NpPSIMOM, OKpPYIJISATh YMCIA; YMEHHUE [JeNaTh NPUKUIKY U
OLICHKY Pe3yJIbTaTa BBIYUCICHUN

YMmenue ONnCpupoOBaTh TMOHATUAMU: CTCICHbL C TCJIBIM IIOKAa3aTCJICM,




apudmMeTHuuecKuil KBapaTHbI KOpPEeHb, MHOTOUIEH, alredpandeckas 1poosb,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEeHH OOJbIle
€IMHULIbI; YMEHHUE BBIMOJHATH pacuéThl Mo Qopmysnam, Mmpeodpa3oBaHUs
LEJbIX, APOOHO-PAMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUU C KOPHSIMH,
pa3ioKeHUe MHOTOWIEHAa HA MHOXKUTENH, B TOM YHCJE C HUCIIOJIb30BAHUEM
(dbopMyI pa3sHOCTH KBaJIpaTOB M KBaJpaTa CyMMBI M Pa3HOCTH

YMeHue OmnepupoBaTh MOHATUAMHU: YHUCIOBOE DPABEHCTBO, YPABHEHUE C
OJIHOM IEPEMEHHOH, YMCI0BOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE pemarh JMHEHHBIE W KBaJpaTHBIE YypaBHEHUS, JPOOHO-
paloHaIbHbIE YPABHEHHUS C OJHOM NIEPEMEHHOM, CUCTEMBI IBYX JIMHEWHBIX
YpaBHEHUH, TMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBa/IpaTHbIE U JPOOHO-
paloOHaJIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON, B TOM 4MHCIE IIpU
pelIeHU 3a1ad U3 JIPYrux IPEeIMETOB M INPAKTHUYECKUX 33]a4; YMEHHUE
MCIIOJIb30BaTh KOOPAMHATHYIO NPAMYI0 M KOOPAMHATHYIO IIJIOCKOCTbH JUIS
M300paKe€HUs! pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATHAMH: (QyHKUMS, Tpapuk (YHKIUH, HYIU
GyHKIIMHM, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXKYTKHA BO3paCTaHMUs,
yObIBaHMs, HauOoOJIbIlIeE M HAWMEHbIEEe 3HAYCHUS (YHKIUU; YMEHHUE
ONEepUPOBaTh MOHATUSIMU: TMpsiMas MPONOPIHUOHATIBHOCTh, JIMHEHHAS
¢yHKIMA, KBagparuyHass (QyHKUUs, oOpaTHas MNPONOPLHOHATBHOCTD,
napabona, rumnepbosa; yMeHue CTpouTh rpaduku GyHKIUN, UCHOIb30BaTh
rpaduKy IS ONPENEeNICHUs] CBOWCTB MPOIIECCOB M 3aBHUCHMOCTEH, IS
peleHust 3ajad U3 JPYyruxX Y4eOHBIX NPEAMETOB M PEaJbHOM JKU3HHU;
YMEHHUE BBIpaXKaTh (HOpMyJIaMH 3aBHCUMOCTH MEXIY BETMINHAMHU

YMmenne OIICPHUPOBATH MOHATHAMU: IMOCICAOBATCIBHOCTD, apI/I(i)MeTI/IT-ICCKaSI
U TEOMETpHUYECKas IPOrpecCHMd; YMEHHE HCIIOJIb30BAaTh  CBOMCTBA
nocJe0BaTeNbHOCTEN, POPMYJIbl CyMMBbl U OOIIETO 4YjeHa MpPU PELICHUU
3ajja4, B TOM 4YMCJ€ 3a7ay U3 JAPYIMX Y4eOHBIX NPEIMETOB M pPealbHOM
KHU3HU

VYMeHnue pemars 3ajaui pa3HbIX THIOB (B TOM YMCIIE€ HA MPOLICHTHI, JOIH U
4yacTH, JBHKEHUE, paboTy, 1IEHy TOBapOB U CTOMMOCTb MOKYIOK M YCIYT,
HAQJIOTH, 3aJaud M3 00JacTh YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢buHaHCaMM); YMEHUE COCTaBISATh BBHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBMIO 3a/laud, HCCIIEN0BATh IIOJYyYEHHOE pEIICHUE U
OILICHUBATh MPaBAOINOI00HOCTh MOJYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: (QUTypa, TOUKA, OTPE3OK, MpsMas, JIyd,
JIOMaHas, YroJ, MHOTOYTOJIbHUK, TPEYTOJbHHUK, PaBHOOCIPEHHBIA U
PAaBHOCTOPOHHHUI TPEYTrOJIbHUKH, IPSIMOYIOJBHBINA TPEYrOJIbHUK, MEINAHA,
OuccekTpuca u BBICOTA TpPEeYroJbHUKa, YeThIPEXYTOTbHUK,
napajuIesiorpaMm, poMO, MPSMOYTOJIBLHUK, KBaJIpaT, TPAIEIUs; OKPYKHOCTH,
KpYT, KacaTelbHast, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (GUTYpaMU; YMEHUE
pemiaTts 3ajadd, B TOM YHUCIIC U3 HOBCGHHGBHOI\/'I KU3HH, Ha HaXOXICHUC
reOMETPUYECKUX BEJIMYMH C MPHUMEHEHHEM H3YyYEHHBIX CBOMCTB (uryp u
(dhakToB

10

YMeHrne OmnepupoBaTh IMOHITHSAMHU: PABEHCTBO (QUTYp, PaBEHCTBO
TPEYroJbHUKOB, IapauIeIbHOCTh U IMEPIEHAUKYIAPHOCTL IMPSAMBIX, YOl
MEXy MPSIMBIMH, TIEPIICHANKYIISIP, HAKIIOHHAS, IPOCKIIHsI, mogo0ue Gpuryp,
HOIIOGHBIC TPCYrOJIbHUKU, CUMMCTPHUSA OTHOCUTCIIBHO TOYKH H HpHMOﬁ;
YyMEHHE pAcrlo3HaBaThb pPaBEHCTBO, CHUMMETPUI0O W Tomobue ¢uryp,




NapajICJIbHOCTE U NCPICHAUKYIAPHOCTD IIPAMBIX B OKPYXKAarOIIEM MUPEC

11

12

YMeHue omnepupoBaTh MOHITHSAMU: JIMHA, PACCTOSHUE, Yroy (BeJIMYHHA
yrila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IJIOIA/b; YMEHUE OLIEHUBATh
pasMephl MPEIMETOB U 0OBEKTOB B OKPYIKAIOIIEM MHUPE; YMEHUE TPUMEHSATH
(dbopMyITBI IEPUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, JTHHBI OKPYKHOCTH H
IJIOMIAU Kpyra, o0beMa MPsSMOYTOJBHOTO TMapajuieienuIe/a; yMeHHe
MIPUMEHSATH MPU3HAKKA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroysibHUKa, Teopemy [ludaropa, TPUrOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIOIIAACH

Ymenune  u3zo0pakaTb  IMJIOockMe  GUTyppl W HX  KOMOMHAamuw,
NPOCTPAaHCTBEHHbIE (GUTYpHl OT PYKH, C TOMOLIBIO YePTEKHBIX
MHCTPYMEHTOB H AJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIM CUMBOJIEHOMY
OIMCAHUIO

13

YMeHue OIICpHUPOBATH IHOHATUAMU: IMPAMOYIOJIbHAA CHUCTEMa KOOPAWHAT,
KOOpAWHATbl TOYKHU, BEKTOpP, CyMMa BCKTOPOB, MPOU3BCACHUC BCKTOpPA Ha
YUCJIO, CKAJLIpHOC IIPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIb30BATh
BCKTOPBI U KOOPAWHATHI IJIA IMPCACTABICHUA JAaHHBIX W PCIICHHA 3a/a4d, B
TOM YHUCJIC U3 APYIUx y‘Ie6HBIX npeaAMETOB U peanLHoﬁ KH3HU

14

15

16

YMeHue onepupoBaTh MOHATHSIMU: CTOJIOMKOBBIE M KPYrOBBIE UArpaMMbl,
TaOJIUIIBI, cpesiHee apu(pMeTHIecKoe, MelnaHa, HauboJIblIee U HauMEHbILIee
3HAa4eHUs,  pa3Max  4YMCIOBOrO  Habopa;  yMEHHE  M3BJIEKATh,
MHTEPIPETHPOBATh U MPeoOpPa3OBbIBATh HHPOPMALINIO, IPEACTABICHHYIO B
TabMIax M Ha JuarpaMmax, OTPaKalollyl0 CBOMCTBA U XapaKTEPUCTUKU
pEAIbHBIX NPOLECCOB W SIBICHUN; YMEHHE paclo3HaBaTh W3MEHYMBbIE
BEJIMYMHBI B OKPYXKAIOLIEM MHpE

YMeHue omnepupoBaTh TOHATHUAMHU: CIy4dallHBIA ONBIT  (CIay4yailHbIN
DKCIIEPUMEHT),  JJEMEHTapHOe€  CcoObITHE  (dJIIEMEHTApHBI  HMCXON)
CIIy4ailHOTO OIbITa, CIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE
HaXOJUTh  BEpPOSATHOCTH  CIy4alHbIX  COOBITMM B OmBITAX C
PaBHOBO3MOYKHBIMU 3JIEMEHTapHBIMH COOBITUSIMM; YMEHUE pellaTh 3ajadu
METOZIOM OpPraHM30BAaHHOIO Iepedopa M C HCHOJIb30BAaHHUEM IpaBHJIa
YMHOXEHHS; YMEHHE OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
ABJICHUM, NMOHMUMATh POJIb IMPAKTHYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITHI B OKpYXaroIlleM MHPE W B KM3HU; 3HAKOMCTBO C TOHATHEM
HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MACCOBBIX SIBJICHUSIX

YMeHne BbIOMpaTh MOIXOANINNA M3yYE€HHBIH METOM IS PeUIeHUs 3aaduH,
MPUBOJIUTH TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U
KU3HHU, PACIO3HABaTh MPOSIBICHHE 3aKOHOB MATEMAaTUKH B MCKYCCTBE,
ONMCHIBATh OTJAEJIBHBIE BBIJAKOLIMECS PE3YJIbTAThl, MOJYYEHHBIE B XOJIE
pa3BUTHS MaT€MaTUKH KaK HAyKW, MPUBOJUTH MPUMEPHl MAaTEMATHYECKUX
OTKPBITUWA U UX aBTOPOB B OTEUECTBEHHON U BCEMUPHON UCTOPUU

Ilepedyenn 31eMeHTOB coepkaHusi, NpoBepsieMbIX Ha OI'D mo matemaTuke

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHMUS
1 Uucrna u BBIYUCTIECHUS
1.1 HarypanbsHble 1 nenbie yucina. [Ipu3Haku 1eIMMOCTH TETBIX YUCeI
1.2 OOBIKHOBEHHbIE U JECSTHYHbIE APOOU, MPOLEHTHI, OECKOHEUHbIE MEPHOIUUYECKHE




Ipodu

1.3 Panmonanehbie yncna. ApudmMeTndeckue onepamnuy ¢ paidoHaIbHBIMH YUCIIaMU
1.4 JetictButenbHble yncia. ApupMEeTHYECKHUE ONIEPaIiH C ICHCTBUTSIIBHBIMUA YUCTIAMHU
15 Hpn@mméﬂuﬂme BBIYMCIICHUS], IPABUJIA OKPYIJIEHUS, IPUKUJIKA U OLIEHKA pEe3yJibTaTa
BBIUMCIICHUM
2 Anrebpanyeckue BhIpaXKEHUs
2.1 bykBeHHbIE BhIpaKeHUS (BBIPAKECHHS C TIEPEMEHHBIMH )
29 Crenenb ¢ nenbiM nokazatenieM. CTeneHb ¢ pallMOHANbHBIM MoKa3aTeneM. CBOMCTBa
CTENEHU
2.3 MHorouseHsbI
2.4 Anrebpanueckas 1poob
)5 ApudmeTnueckuii KOpeH? HaTypallbHOH creneHu. JlelcTBus ¢ apupMeTHYeCKUMHU
KOPHSIMU HAaTypaJIbHON CTENEHU
3 YpaBHEHUs 1 HEPABEHCTBA
3.1 Lenbie u npoOHO-panrioHanbHbIe ypaBHEeHUs. CUCTEMbI 1 COBOKYITHOCTH YPaBHEHU I
39 Lenbie u npoOHO-pamMoHaNbHBIE HEpaBeHCTBAa. CHCTEMBI H  COBOKYITHOCTH
HEPABEHCTB
3.3 Peienne TeKCTOBBIX 335124
4 YucnoBble OCIEI0BATENHHOCTH
4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus [IOCIEN0BATEILHOCTEN
4.2 ApudmeTrnueckas 1 reomeTpuyeckas nporpeccuu. @opmMyiia CI0KHBIX IPOIIEHTOB
5 OyHKIMH
@yHK1Ms, cnocoOsl 3aaauust pyHkuuu. ['padux ¢pynknuu. OOnacTb onpeneneHus u
51 MHO>KeCTBO 3HaueHud QyHkuuu. Hymn ¢ynkuuu. [IpomMexxyTku 3HAKOMOCTOSHCTBA.
o [IpomexxyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl W MHUHUMYMBI (DYHKITUH.
Haubonbiiee u HanMeHbllee 3HaUeHNEe (YHKIIUU Ha IPOMEKYTKE
6 Koopaunatsl Ha IpsIMOM U MIIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyroapHuK
7.3 MHOroyrojapsHUKH
7.4 OKpy’»KHOCTb U KpyT
7.5 H3mepenune reoMeTpuuecKux BEIUUYUH
7.6 BekTopsl Ha IIJIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomMmOunaropuka
8.4 MHoxecTBa
8.5 ['padmr
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