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COJEPXKXAHUME OBYUYEHUA
7 KIIACC

[IpeacraBnenre naHHbIX B BUJE TAOJHUILI, JUarpaMm, rpaukoB. 3anojHEHNE
Ta0JIul, YTEHHE W TOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOIOYATBIX) H
KpPYroBbIX). UTeHue rpaukoB peajabHbIX mpoiieccoB. M3pneuenne nnpopmanuu u3
JarpaMM U TaOJINIL, UCTIOIH30BAHNE U UHTEPIPETALIUS JAHHBIX.

OnucarenpHasi CTaTHCTHKA: cpelHee apudmeTudeckoe, MeauaHa, pa3Max,
HaumOoJblIee M HaUMEHbIEE 3HA4YCHHs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYMBOCTH.

CrnydaifHbI 3KCIIEpUMEHT (OMBIT) W Cly4aiiHoe coObiThe. BepostHocTs u
yacToTa. Pojib MaloBEpOSITHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ecTBe. MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenbp BepmuHbl. Ywucio pédep M cyMmapHas
crenienb BepmnH. [IpencraBnenue o cBszHocTH rpada. Lenu u muxmnsl. [lytu B
rpadax. O06xon rpada (dinepoB myth). [IpencraBienne o0 OpPUEHTHPOBAHHOM
rpade. Pemenue 3axau ¢ momolisio rpados.

8 KUIACC

[IpencraBieHue JaHHBIX B BUIE TaOIUL, TUarpaMm, rpaukoB.

MHOXeCTBO, 2JIEMEHT MHOXECTBa, MOJAMHOXecTBo. Omnepauuu Haj
MHOXKECTBaMu: 00bEAMHEHHE, IIepecedeHue, JonoaHenue. CBoiicTBa onepanui Hal
MHOJKECTBAMHU:  NEPEMECTUTEIBHOE,  COUYETATENIbHOE,  PacCIpeleIUTEIbHOE,
BKJItoueHus. Mcmonb3oBaHue Tpaduyeckoro MpencTaBiICHUs] MHOXKECTB IS
OINHCAaHUs PEATIbHBIX MPOIIECCOB U SIBJICHUM, IPU PEILICHUH 3a/au.

N3mepenne paccenBaHusi AaHHBIX. Jlucrnepcusi U CTaHAAPTHOE OTKJIOHEHUE
YHUCIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DOneMeHTapHble COOBITUSL cilydalHOro ombiTa. CrydailHble COOBITHS.
BepositHoct  coObiTuii.  OmbBITBI ¢ PaBHOBO3MOXKHBIMH ~ 3JIEMEHTApHBIMU
coOpiTuAMU. CiyuaiiHbiil BbIOOp. CBA3b MEXKIY MaJOBEPOATHBIMHU U MPAKTUUECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBoMCTBA AEPEBBEB: €ANHCTBEHHOCTD IIyTH, CYIIIECTBOBAHHUE BUCSYEHN
BEPILUHBI, CBSA3b MEXIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHHUS.
Pemenue 3amau ¢ momorpio rpados.

IIpotuBononoxueie coObiTusA. [uarpamma Oiinepa. OObeauHEHHE WU
nepeceueHne  coObiThil. HecoBmecTHbie  coObiTus. @PopMyna  CIOXKEHUS
BEPOSATHOCTEH. YCIIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHwus. HeszaBucnmbie
coOpiTusa. IlpencraBienue skcrepuMeHTa B BUAE JepeBa. Perienue 3amau Ha



HaXO0XJICHUE BEPOSTHOCTEW C MOMOIIBIO JEpPeBa CIYy4YallHOTO SKCIEPUMEHTA,
nuarpamm Jitepa.
9 KUIIACC

[IpeacraBnenrie nmaHHBIX B BUAE TaOmuI, JAuarpamM, TIpaduKoB,
WHTEpIIpeTalus TaHHbIX. YTeHHe U MOCTpOoeHUe TabJIuIl, [uarpaMm, rpauKoB Mo
pEAIbHBIM JJAHHBIM.

[TepectanoBku u (hakropuan. CodeTaHuss U YUCIO COUCTAHHUMA. TpPEyTrObHUK
[Tackans. Pemenne 3a1a4 ¢ UCIONb30BaHUEM KOMOMHATOPHKH.

I'eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOp TOYKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

HcnsiTanue. Yenex n Heygada. Cepust UCIBITaHUN 10 nepBoro ycnexa. Cepus
ucneiTanuii bepaymim. BepostHocTH coOBITHIT B cepun ucnibiTaHuil bepHyu.

CnyyaiiHasg BeIMYMHA W PACOpeAelICHUE BEPOSTHOCTEN. MaremaTuueckoe
oxumanue W gucnepcus. llpumepsl MareMaTHYeCKOro  OXUIAHUA — Kak
TEOPETHUYECKOTO CPEAHEr0 3HAUYCHUS BEJIMYMHBL. MaremMaThdecKoe OXUIAHUE U
JUCHEPCUA CIyYaWHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHHUI
bepnymm».

[Tonsitue o 3akoHe GoONBIINX uyKcen. M3MepeHne BEpOATHOCTEH € MOMOIIbIO
4acToT. PoJib 1 3HaueHHEe 3aKOHA OOJIBIITUX YHUCEI B IPUPOJIE U OOIIECTRE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«BeposATHOCTb U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PEAIU3alUU €ro
npaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMyYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAaIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpoQecCHOHaIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHWI, pacCyX ICHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTE€MaTUYECKOW KYJIbTYpPOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMupoBaHHE KYJbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHUS B HMHTEpEcax CBOErO
3I0pOBbS, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  IHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTB ), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00J1aCTH COXPAaHHOCTH OKPY KAIOIIIEeH Cpe/ibl, INTAHUPOBAHMS MOCTYIIKOB M OLICHKH
UX BO3MOXXHBIX MOCJICICTBUH ISl OKPYIKAOIICH Cpejibl, 0CO3HAHUEM TJI00aTLHOTO
XapakTepa IKOJOTHUECKUX MPoOJIeM U MyTeH X perieHus;

8) ampanranus K M3MEHAKINUMCH YCJIOBHAM COUMAJBHON U NMPUPOIHOH
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NE€SATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHUS, TUIIOTE3bl 00 0O0BEKTaX U SIBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpPUHUMAEMbIe pelieHUus U JeHcTBUS, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U
NOCJIeICTBUSA, (POPMUPOBATH OIMBIT.

METAIIPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jiornuyeckue aeicTBuA:

e BBISABIATh U XapaKTEPU30BaATh CYIIECTBEHHbIC MPU3HAKU MATEMaTHUYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUW MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpPENECICHNUS]  TOHSATHUM, YyCTAHABIMBATh  CYUIECTBEHHBIM  IPU3HAK
KJIacCU(UKAIIMA, OCHOBAaHMS JJIi OOOOINEHHWS W CpPaBHECHHS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCIpUHMMATh, (GOPMYJIHPOBATH H  MPEeOOPa30OBBIBATH  CYXKJICHMS:
yTBEPAUTEIbHbIE M OTpHULIATENIbHbIC, C€IUHUYHBIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTHBOpeYHsi B (akTaxX, [IaHHBIX, HAOMIONEHUSX U YTBEPKICHHUSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH W MPOTHBOPEUHH;
JieNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUSHHH 110 aHAIOTHH;

pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (NIpsIMBbIE W OT
IPOTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIHLHO HECIOXHBIC JO0KA3aTeIbCTBA
MaTeMaTU4eCcKnX (DAKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh Croco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOOIee TMOAXOMANMH C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciieaoBarTe/IbCKHeE AeiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIUME MPOTUBOpEeUne, Mpodiemy,
CaMOCTOATENIbHO YCTAHABJIMBATh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOT0 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENNLHO (HOPMYITHPOBATH 0OOOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MPOBEAEHHOIO HAOJIOACHMS, HCCIEAOBAHMS, OIIEHUMBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TAKXKE BBIIIBUraTh
MPETNOIOXKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ unpopmaumeii:

BBISIBJIAITh HEJIOCTATOYHOCTh M  M30BITOYHOCTh HWH(OpPMAIUHU, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(POPMALMIO PA3IUYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMH, HWHOM TpauKod H HUX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

BOCIIPUHUMATh U POPMYITUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4i, KOMMEHTUPOBATh MOJIYYECHHBIN PE3yiIbTaT;

B X0JI¢ 0OCYXXJICHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY O00CYXIaeMOW TEMBI,
po0OJieMbl, periaeMoi 3a7auu, BHICKa3bIBaTh UJECH, HAIICJICHHbIC HA TIOUCK
pEIIeHMS, COTIOCTABIIATH CBOU CYKJICHHUS C CYKICHHUSIMU IPYTUX YUaCTHUKOB
nuaaora, OOHapy>XKMBaTh paszliMude U CXOJACTBO TO3UIIMH, B KOPPEKTHOMU
dbopme hopmMyIMPOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MIPECTABIIATH PE3yJIbTaThl PELICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIE0BaHU,
MPOEKTa, CAMOCTOSTEIHLHO BRIOUPATh (hOpMAT BBICTYIUICHHS C YUETOM 33729
IIPE3EHTAIMU U OCOOEHHOCTEH ayIUuTOpHUY;

MIOHUMATh U UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAUBUYaTbHON
paboTHI PU PENICHNH YUEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3aLIUI0
COBMECTHOW pPabOThl, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MPOIIeCC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNINoOBBIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHE), BBITIOIHATH CBOIO YacTh PAaOOTHI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOET0 BKJIajJa B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBePCAJbHbIE YUeOHbIE [1eiiCTBUSA

CaMOOPFaHI/ISaHI/IH:

CaMOCTOATENIBHO COCTABJIAThH IUIAH, aJrOPUTM PEIICHMs 3a1add (WiIu €ro
4acTh), BBIOMpATh CIOCOO pEeUIeHHs ¢ Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, 3M0Hl/IOHa.]1])HbII7[ HHTEJIJICKT.

BJaJIETh CIIOCOOaMH CaMOITPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pELIeHUs MaTEMaTHYECKOM 3a]a4uH;

IPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTMXKEHUS WIM HEJOCTHKEHUS IIElIH,
HAXOJUTh OLIKNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOydeHuss B 7 kJacce OOyYaroIIMIICS TOJYYHUT CIECAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Uutate wuH(OpMaIMio, TPENCTAaBICHHYIO B TaOnmuIax, Ha audarpaMmmax,
NPEACTaBIATh JAaHHBICE B BUJE TaONHI], CTPOUTH JUArPaMMbl (CTOJIOUMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MacCHBaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPOPETUPOBATH  PEAJbHBIE  YHUCJIOBBIE  JIAHHBIC,
IpeCTaBICHHbIC B Ta0INIIaX, HAa AUarpaMmax, rpapukax.

Hcnonw3oBaTh Uil ONMCAaHHUS JAHHBIX CTATUCTUYECKHE XapPaKTEPUCTUKMU:
cpenHee apupMETUYECKOEe, MeJIHWaHa, HauOoJblllee U HAaWMEHbIIEe 3HAYCHUS,
pa3max.

Nmetp mpencraBneHue O CiydyalHOM HW3MEHYMBOCTHM Ha IPUMEpPAX IEH,
bu3HUecKNX BETWYNH, aHTPOTIOMETPUUYECKUX JTaHHBIX, UMETh MPEJCTABICHHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

K xoniy oOydenuss B 8 kJjacce o0Oydyarolmuics TMOMYYUT ClEAYIOLINE
IIPEAMETHBIE PE3YIbTATHI:

W3Bnekarb u mpeoOpa3oBbIBaTh HWH(OPMAILNIO, MPEACTABICHHYIO B BHUJC
Tabyuil, quarpamMm, rpadMKoB, MPEJACTaBIATh JaHHBIC B BUJEC TaOIUII, JUATPAMM,
rpadrKoB.

OnuceiBaTh JaHHBIE C ITOMOIIBIO CTATUCTHUYECKUX IIOKA3aTENEl: CPEeIHUX
3HAYEHUN U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTpk 4acTOTHI YMCIOBBIX 3HAUEHUI U YaCTOTHI COOBITUM, B TOM YHKCIIE IO
pe3yJbTaTaM U3MEPEHUHN U HAOII0ICHUM.

Haxonutb BEpOSITHOCTH CIy4ailHBIX COOBITUN B OIBITaX, 3Has BEPOSATHOCTHU
AJIEMEHTapHbIX COOBITHI, B TOM YHCJI€ B ONBITAX C PABHOBO3MO>KHBIMU
3JIEMEHTapPHBIMU COOBITUSIMHU.

Hcnonp3oBath rpaduueckue MOIENIU: IEPEBO CIy4yalHOTO 3KCIEpHUMEHTa,
ayarpamMMsbl Dilliepa, YucioBas mpsmasi.

OnepupoBaTh MNOHATUSMH: MHOXECTBO, IIOJMHOXECTBO,  BBINOJHATH
omepalid HaJl MHOXECTBaMHU: OOBEIMHEHUE, IEPECEUCHHE, OMOJHEHUE,
NIEPEYUCIATD IJIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBate rpaduyeckoe MpeACTaBICHHE MHOXKECTB U CBSI3€H MEXKTy HUMU
JUISl ONTMCAHMS MIPOLIECCOB U SIBJICHH, B TOM YKCIIE IIPYU PEIICHUU 3a7a4 U3 APYyTrUX
y4eOHBIX MPEAMETOB U KYPCOB.

K kxoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCS TOJYYHUT CIECAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

N3Bnekats u mpeoOpa3oBbIBaTH HHMOPMAITUIO, TPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BUJE TaOJMI, [Uarpamm, rpadmkoB, MPEACTABIATh JaHHBIC B BUJIE
Ta0JIUlLL, JUarpaMm, rpauKoB.



Pemarp 3agaunm opraHu30BaHHBIM MEpPeOOpPOM BapUAHTOB, a TaKXKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONUCATENBHBIE XApPAKTEPUCTUKU U1 MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCEUBAHU.

HaxoauThs 4acToThl 3HaYEHUI M 4acTOTHI COOBITHSI, B TOM YHUCIIE TOJb3YSICh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHUN.

Haxonutb BepoOSITHOCTU CIly4alHBIX COOBITHI B M3Y4YEHHBIX OIbITaxX, B TOM
YHUCJI€ B OMNbITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX
VCIIBITAHUN 10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUN bepHyIuIn.

Nmers mnpexacraBiieHMEe O CIy4alHOW BEJIMYMHE M O PACHPEACIICHHUU
BEPOSTHOCTEM.

NMeTh mnpencTaBieHWE O 3aKOHE OOJIBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYallHOM M3MEHYHMBOCTH U O POJIM 3aKOHA OOJBLIMX YHCEIN B
IpUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HaunmenoBanue KoanuyecTBO 4acoB
Ne DJIeKTpPOHHBIe (LM(pPOBbIE)
pa3aeiioB H TeM Kourpoasnsie | IlpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMbl padoThI padoThI
I1
1 PEACTABIICHIE 7 2 https://m.eds00.ru/89N37X690
JTAHHBIX
2 Onncatenphas 8 1 https://m.edsoo.ru/1LSVALDNF
CTaTUCTHKA
C .
3 HyHanHas 6 1 https://m.edsoo.rt/GWRMYO3Z0
M3MEHYHUBOCTh
BBenenue B Teopuio
4 BEJCHHC B TeopH 4 https://m.edsoo.ru/ZC1IM6K 65
rpa¢oB
BepositHOCTE M
5 4acTOTA CIIy4alHOIO 4 1 https://m.edsoo.ru/H3K1SSMAW
COOBITHS
O06001enue,
6 CHCTEeMaTH3alus 5 2 https://m.edsoo.ru/LFUSEKRSF
3HaHUI
OBIIEE KOJIMYECTBO
- 34 2 5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/89N37X69O
https://m.edsoo.ru/1LSV4LDNF
https://m.edsoo.ru/GWRMYO3Z0
https://m.edsoo.ru/ZC1IM6K65
https://m.edsoo.ru/H3K1S5MAW
https://m.edsoo.ru/LFUSEKR5F

8 KVIACC

HaumeHnoBanmue KoanugecTBo 4acoB
Ne DJIeKTpPOHHBIE (LM(pPPOBbIE)
pa3aesioB U TeM Kontpoububie | IIpakTuyeckue
n/n Bcero o0pa3oBaTebHbIE PeCypChl
NporpamMmbl padoThbI padoThI
[ToBTOpenue kypca 7
1 4 https://m.edsoo.rw/X3FZS77JT
Kjacca
OmnucarenbHas
2 CTaTUCTHKA. 4 https://m.edso00.ru/8DX3YEE7C
PaccenBanue naHHbIX
3 MHoxecTBa 4 https://m.edsoo.ru/5SGSLMI7R3
B
4 eposluT HOCTR 6 1 https://m.edsoo.ri/LUSYQKXOL
CIIy4yallHOTO COOBITHUS
Brenenue B Teopuro
5 4 https://m.eds00.ru/40G4X25TN
rpacdos
6 Cry4daitabie COOBITHS 8 https://m.edsoo.ru/F5SE58710K
O06o06meHue,
7 cUCTeMaTu3alus 4 2 https://m.edsoo.ru/I37K3MSIF
3HAaHUH
OBILIEE KOJIMYECTBO 14 ) 1
YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/X3FZS77JT
https://m.edsoo.ru/8DX3YEE7C
https://m.edsoo.ru/5GSLMI7R3
https://m.edsoo.ru/LU8YQKXOL
https://m.edsoo.ru/4OG4X25TN
https://m.edsoo.ru/F5E58710K
https://m.edsoo.ru/I37K3MSIF

9 KJIACC

HaumeHnoBanue KosnuuecTBo yacos
Ne DJIeKTpPOHHBIE (LM(pPPOBbIE)
pa3aesioB U TeM Kontpoububie | IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
NPOrpamMMbl padoTsI padoThI
[ToBTOpenue kypca 8
4 https://m.edsoo.ru/F1SB2Q6TK
KJjlacca
DIIEMEHThI
2 4 1 https://m.edsoo0.r/OTVIFYMO08
KOMOWHATOPUKH
I'eomerpuueckas
3 4 https://m.edsoo.ru/JRA02MMJ7
BEPOATHOCTD
4 Hcnbitanusa beprysum 1 https://m.edsoo.ru/PVPMDGFCN
CiyyaiiHas BeJIMUYMHA https://m.edsoo.ru/PC35SFWECN
O0600611eHre, KOHTPOITh 10 1 https://m.edsoo.ru/BBETYCMQO
OBILEE KOJIMYECTBO 14 | )
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/F1SB2Q6TK
https://m.edsoo.ru/OTVIFYM08
https://m.edsoo.ru/JRA02MMJ7
https://m.edsoo.ru/PVPMDGFCN
https://m.edsoo.ru/PC35FWECN
https://m.edsoo.ru/BBFTYCMQ0




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCT 1 cTaTUCTHKA
Uurtate wuHOpManuMio, TNPENCTABICHHYIO B Tabnuiax, Ha
51 quarpamMmax, NOpeICTaBisITh JaHHbIE B BHUAE TaOJHIl, CTPOUTH
JuarpaMmbl (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) IO MacCCHUBaM
3HAYEHUU
- OnuceiBaTh M HUHTEPIPETHPOBATH pEalbHbIE YHCIIOBBIC JIaHHBIE,
NPEJICTABJICHHBIC B TA0IMIIAX, HA JUarpamMmax, rpadukax
Ucnonws3zoBarh 118 omvcaHUs  JAHHBIX  CTATUCTUYECKHUE
53 XapaKTepUCTHUKU: cpeaHee apumeTuyeckoe, Mearana, HauboblIee
Y HaWMEHbIIIEE 3HAUCHUS, pa3Max
Nmets mpexacraBieHre O Cily4ailHOM M3MEHUYMBOCTH Ha IMpUMEpax
5.4 1eH, (PU3NYECKNX BEJMYMH, aHTPOTIOMETPUUYECKHX TaHHBIX, UMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KUIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yjabTarta
5 BeposiTHOCTB 1 cTaTuCTHKA
W3Bnekaty U mpeoOpa3oBbIBaTh MHGOPMAIUIO, TPEICTABICHHYIO B
5.1 BUJIE TAOIUIl, qUarpamm, rpaduKoB, MPEACTABIATh NaHHBIC B BHJIC
TabnuIl, Tuarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C TOMOIIBbIO CTATHCTUYECKUX IOKAa3aTeJeH:
5.2 CpEeHUX 3HAYEHMH M Mep pacceuBaHMs (pa3max, OUCHepcus Hu
CTaHJapTHOE OTKJIOHCHHE)




53

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHUH M YaCTOTHI COOBLITHI, B TOM

YHUCJIC T10 pE3yJibTaTaM I/IBMepCHI/Iﬁ 151 Ha6J’IIO,Z[eHPII>i

5.4

Haxozme BCPOATHOCTHU CHy‘l&fIHLIX COOBITUHA B OIIbITax, 3Hasd
BCPOATHOCTU SJICMCHTAPHBIX CO6I>ITPII>1, B TOM YHCJIC B OIIbITax C

PaBHOBO3MOKXHBIMU 3JICMCHTAPHBIMHA COOBITUSIMU

5.5

Hcnonp3oBaTh  rpaduyeckue  MOJENM:  JEPEBO  CIy4ailHOTro

9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, YuciioBas npsmas

5.6

OniepupoBaTh NOHIATHSIMU: MHOKECTBO, MOJMHOKECTBO; BBIMOJIHATH
omepalii  HaJ MHOXECTBaMH: OOBEAMHEHHE, TepeceueHue,
JIOTIOJTHEHUE; TEPEUYMCIIATh JSJEMEHThl MHOXECTB, NPUMEHSThH

CBOMCTBA MHOYKECTB

5.7

Hcnonb3oBathk Tpaduueckoe NPEICTaBICHUE MHOXXECTB M CBS3CH
MCIKAY HUMU UIS OIMMCAHUA TIPOLIECCOB U HBHCHHﬁ, B TOM YUCJIC IIpU

pELIeHNH 3a]a4 U3 IPYruX yu4eOHbIX MPEAMETOB U KypCOB

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepHeMLIe NMPEAMETHBIC PE3YJbTAThI 0CBOCHUSA OCHOBHOI1
06p330BaTeJ'le0ﬁ nporpaMmmMmsbl OCHOBHOI'O 0o01Iero 06p330BaHI/IH

5

BepOﬂTHOCTB " CTaTUCTHUKA

5.1

W3Bnekath U mpeoOpa3oBbIBaTh MHGOPMAIUIO, TPEICTABICHHYIO B
pa3MyYHBIX MCTOYHHMKAX B BHJE TaOnWil, Iuarpamm, rpaduxos,

NPEJICTaBIISITh JaHHBIC B BUJE TaOHII, AHArpamMm, rpaduKkoB

5.2

PemaTe 3a/la4ui OpraHn30BaHHbIM nepe6op0M BAapUAHTOB, a4 TaKXC C

HCIIOJIBb30BaHUEM KOM6I/IHaTOpHBIX paBHUI 1 MECTOJ0B

53

Hcmonp30BaTh ommcaTeabHBIC XapakKTCPUCTUKKU [JI1 MaCCHBOB
YUCJIOBBIX HOAHHBIX, B TOM YHCIIC CPCAHHUC 3HAYCHHUA U MCPBI

paccenBaHuUs

54

Haxoaute 4acToThI 3HAYECHUH M YacTOTHI CO6I>ITI/I$I, B TOM YMHCIJIC

MOJIB3YACH Pe3yJbTaTaMH MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHU

5.5

HaXO,I[I/ITB BCPOATHOCTH CJ'Iy‘IEIfIHI:IX COOBITHH B HN3Y4YCHHBIX OIIbITAaX,

B TOM 4YHUCIIC B OINbITax € PAaBHOBO3MOXXHBIMH 3JICMCHTAPHBIMHU




COOBITUSIMH, B CEPHUSIX HCHBITAHUI O MEPBOrO yclexa, B CEepHsX

ucnblTaHui bepHyu

HNmets npencraBieHne 0 CIly4yallHOM BEIMYHMHE W O PacIpeielIeHuN

5.6

BEPOATHOCTEM

Nmets mpejcTaBieHue 0 3aKOHE OOJIBITNX YHCeT KaK O TPOSBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4YalHOW HW3MEHYHMBOCTH M O POJIA 3aKOHA

OOJIBIINX YHCEN B Ipupoac u O6H.[CCTBC




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 BeposTHOCTB M cTaTUCTHKA
[IpencraBnenne JaHHBIX B BUJE TAOIUII, AUArpamMMm, TpaduKoB. 3ar0THEHHE
Ta0NHI], YTEHUE M MOCTPOCHHE TUarpaMm (CTOJIOMKOBBIX (CTOIOYATHIX) U
5.1 KpyroBbix). UreHue rpaduKoB pealbHBIX TpoIreccoB. l3BrneueHue
UHQOpPMALMU U3 AMAarpaMM M TaOJIuL, MCIIOJb30BaHME W MHTEpIpeTalus
JAHHBIX
OmnwucarenpHasi CTaTUCTUKA: CpefHee apu(METHYeCKoe, MeIuaHa, pazMax,
5.2 HauOoJplllee M HaMMEHbIIEEe 3HA4YeHUs Habopa YHCIOBBIX JIaHHBIX.
[Ipumepsl cirydaiiHONM U3MEHYUBOCTH
CryyaiiHblif 3KcTIepUMEHT (ONBIT) U Cily4aiiHoe coObITHe. BeposTHOCTh U
53 yacToTa. Pojib MamoBepoOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B
npupoze U B obuecTse. MoHeTa 1 UrpajibHas KOCTh B TEOPUU BEPOSTHOCTEH
I'pad, Bepmmna, pedbpo. Crenenp BepumuHbl. Yucino pédep u cymmapHas
54 cTenieHb BepiiuH. [IpeacraBnenue o cBsa3Hoctu rpada. Llenu n uukisl. [Tytn
. B rpadax. OOxon rpada (siziepoB myTh). IlpeacraBnenue 00
OpUeHTHpOBaHHOM rpade. Pemenne 3anau ¢ nomouibio rpagos
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBnenue naHHBIX B BUAE TaOJIUL, AUarpaMM, rpauKkoB
- MHOX€ecTBO, 3JEMEHT MHOXKECTBa, MOJAMHOXecTBO. Ormnepanuu HaJ
' MHOX€eCTBaMU: 00beMHEHHUE, IepeceueHue, JONOTHEHNE
53 CpolicTBa  onepauuidi  HaJ  MHOXECTBAMM: IIEPEMECTUTENBHOE,
' COUeTaTeNIbHOE, paclpeeuTeIbHOE, BKIIOUEHUS
s4 Hcnonp3oBanue rpaguueckoro MpencTaBICHUs] MHOXKECTB JIsSi OTHCAHUS
' peaJIbHBIX ITPOLIECCOB U ABJICHUH, IPU PELICHUM 3a/1a4.




ss W3mepenue paccenBaHus JaHHBIX. JlUcTiepcusl U CTaHIAPTHOE OTKIOHEHHUE
' YHCIOBBIX HA0OpOB. JluarpamMmma pacceuBaHUs
OneMeHTapHble CcOObITHA ciydaiiHoro onbita. CiydaiiHble COOBITHSL.
s6 BepositHocTi coObITHI. ONBITEI ¢ PaBHOBO3MOXKHBIMHM 3JIEMEHTAaPHBIMU
' coobiTusiMu.  CitydaiiHelii  BbIOOp. CBSA3b MEXIy MAaJIOBEPOSITHBIMU U
IPAKTUYECKU JOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE
JlepeBo. CBolicTBa J€pEBBEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 BUCSIYEH BEPIUUHBI, CBSI3b MEXJy UHCIOM BEpUIMH U YHUCIOM péEdep.
[IpaBusno ymHosxxenwus. Pemenue 3amau ¢ momouisbio rpagos
[IpotuBomnonoxHusle coObiTuss. [uarpamma Oiinepa. OObenuHeHHE WU
5.8 nepecedeHue coOwbiTHii. HecoBmecTHble coObITHS. Dopmyrna CIIOXKEHUS
BEPOSATHOCTEM
5.9 YcnoBHas BepossTHOCTB. [IpaBuio ymHoxenus. HezaBucumble coObITHS
[IpencraBnenne skcnepuMeHTa B BHJE JepeBa. Pemenue 3agad Ha
5.10 HAax0’KJICHHE BEPOSITHOCTEN C ITIOMOILBIO JIEPEBA CIIy4allHOIO SKCIIEPUMEHTA,
auarpamm Juepa
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposTHOCT 1 cTaTUCTHKA
[IpencraBneHne JaHHBIX B BUJE TaONIHUL, AUArpamMm, rpaukoB, HHTEPIIPETALUs
5.1 JnaHHbIX. UTeHue u moctpoeHue Tadiul, AUarpamMm, rpaukoB Mo peasbHbIM
JTaHHBIM
5.2 [TepecTanoBku U pakTopuan
53 CoueTtaHus U YUCIIO COUYETaHUN
5.4 Tpeyronbauk Iackans. Pemenue 3amau ¢ ucnosib3oBaHuEM KOMOWHATOPHKH
s ['eomerpuyeckass BeposATHOCTh. CiydaliHBIM BBIOOp TOUKM W3 (PUTYpHI Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTU
5.6 Ucneitanue. Yenex u Heyaaua. Cepus UCIBITAaHUI 0 IIEPBOIO ycrexa
57 Cepus ucnbitanunii bepuynnmu. BeposiTHocTH cOOBITUI B CepUU HCIIBITAHUM
' bepuymm
5.8 CrnyualiHas BeIMYMHA U paclpeielieHne BeposSTHOCTEN




MaremaTuyeckoe OXuJaHue | jaucrnepcus. IlpuMepbl mMaTeMaTH4ecKoro

> OKHUJaHMS KaK TEOPETUUECKOIO CPEIHErO 3HAYCHMSI BEIMYMHBI

510 MareMaTtuyeckoe OXHAaHHE WU JUCIEPCUsl CIy4YalHON BEIWYMHBI «UHCIIO
‘ YCIIEXOB B CEpHUH UCTIbITAaHUN bepHyum»

- [Tonsatue o 3akoHe OonbmKX uyucen. VM3MepeHue BEpOATHOCTEH C MOMOIIBIO

qacTOT. PojIb ¥ 3HaYeHHEe 3aKOHA OOJIBIINX YHCEI B npupoac u 06H_ICCTBG




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOOBaHNSs

IIpoBepsiemble TPeGOBaAHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUSI
OCHOBHOM 00pa30oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'0 00IIIEro
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue  onepupoBarb  IOHATHSAMHU:  MHOXECTBO, IIOJMHOXECTBO,
Olepaluy HaJl MHOXECTBAMHU; YMEHHUE ONepUpoBaTh MOHATHUAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, LUK, IPUMEHATh UX MPHU PEIICHUH 3aja4; YMEHHE
UCTIONIb30BaTh Tpaduueckoe MpPEeCTaBICHUEe MHOXXECTB Ui OIUCAHUS
peabHBIX IPOLIECCOB U ABJIECHUN, TP PELLIEHUH 33/]1a4 U3 APYTUX yUEOHBIX
IIPEMETOB

YMeHue OmnepupoBaTh MOHATUAMU: OIpPEACIICHHE, aKCHOMa, TeopeMma,
JI0OKa3aTelIbCTBO; yMEHUE  pacCllO3HaBaTb HUCTUHHBIE W JIOJKHBIE
BBICKA3bIBAaHUS, IPUBOAUTH IPUMEPBI U KOHTPIPUMEDPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUU

YMeHue onepupoBaTh MHNOHATHSAMM: HATypajllbHOE YHCIO, IPOCTOE U
COCTaBHOE YHUCJIO, IETUMOCTb HaTYpaJIbHbIX YHMCEl, IPU3HAKH JEIUMOCTH,
1eJI0€ YUCII0, MOAYJIb YUCIIa, OOBIKHOBEHHAsl IPpOoOb U JIeCATUYHAs IPOOb,
CTaHJApPTHBIN BUJI YMCIIA, PALMOHAIBHOE YHUCIIO0, UPPALUOHAIBHOE YHCIIO,
apu(METHYECKUI KBaJIpaTHBIA KOPEHb, YMEHUE BBITIOJIHITH JACUCTBUS C
YHClIaMi, CPaBHUBATh U YNOPSA0YMBATh YMCIA, MPEJCTABIATh YUCIIA HA
KOOPAMHATHOHN MpPSAMOM, OKPYIJIATh YMCIIA; YMEHHUE JieJaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUN

YMeHue onepupoBaTh MOHSATHSAMHU: CTENEHb C LEJNbIM IOKa3aTeleM,
apu(METHYECKUI KBaJIpaTHBI KOPEHb, MHOTOWICH, aire0panveckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypPaJIbHOW CTETEHH OOJbIIe
€IMHMIIBI; YMEHHUE BBIIOJIHATH pacyEThl 1Mo (GopMyiaM, IpeoOpa3oBaHUs
EJbIX, APOOHO-PAlMOHAIBHBIX BBIPQKEHUH W BBIPAKCHUH C KOPHSIMH,
pa3noXKeHne MHOTOYIeHA HA MHOYKHTEIH, B TOM YHCJIE C HCIIOIb30BaHUEM
(dopMyI1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

VYmMmenne ONneprupoOBaTh IMOHATUAMMU: YHCIIOBOC PABCHCTBO, YpPaBHCHHE C
OJIHOM MEPEMEHHOMI, YUCITIOBOE HEPABEHCTBO, HEPABEHCTBO C NMIEPEMEHHOI;
yMEHHE pelniath JUHEHHbIE W KBaJpaTHbIE ypaBHEHUs, ApPOOHO-
palyoHalbHbIE YpPAaBHEHUS C OJHOM IEPEeMEHHOM, CHCTEMBI JBYX
JUHENUHBIX YpPaBHEHWM, JMHEIHbIE HEPABEHCTBA M HUX CHUCTEMBI,
KBaJIpaTHbBIE U IPOOHO-paAIIMOHATIFHBIC HEPABEHCTBA C OJTHOM IEPEMEHHOH,
B TOM YUCJIC IpU pCIICHUUN 3aJia4 U3 APYTUX NPCAMETOB U NPAKTUICCKUX
3a/1a4; YMEHHUE UCIIOIb30BATh KOOPAUHATHYIO MPSMYIO U KOOPAUHATHYIO
TJIOCKOCTh JIJIsl M300paKEeHUsI pellieHn ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh HOHATUAMH: (QyHKIUS, rpaduk (QyHKIUH, HYIH




(GYHKIMHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUf,
yObIBaHMS, HaWOOJbIIEe W HAWMEHbBIIEEC 3HAUYCHUS (PYHKIIUH; yMEHHUE
ONEPHPOBATh TMOHATUSAMH: TpsSMas MPONOPIHOHAIBLHOCTh, JIMHEHHAS
GyHKIUsA, KBaapaTuyHas QYHKIHs, OOpaTHas MPOIOPLUUOHAIBHOCTD,
napaboa, runep0oia; yMeHue cTpouth rpaduku GyHKIUH, UCIIOIB30BATh
rpaduku 7S ONpeneseHHs] CBOWCTB MPOIECCOB U 3aBUCHUMOCTEH, IS
pemeHust 3aja4 M3 JAPYrHX y4eOHBIX NPEIMETOB M pEaIbHOW KU3HH,
yMEHHUE BBIpaXKaTh POPMYyJIaMH 3aBUCUMOCTH MEK/Ty BEJIMUUHAMHU

Ymenue ONEpUPOBATH TIOHATUSAMM: MOCJIEI0BATEIbHOCTD,
apudmeTnyeckas U TeoMeTpUUYECcKas MPOrPecCuu; YMEHHE HCIOIb30BaTh
CBOWCTBA IOCIIEI0BATEIBLHOCTEH, (POPMYIIBI CyMMBI U OOLIETO WieHa MpU
pelIeHnn 3a7a4d, B TOM YHCIIE 3a7ad U3 JPYTUX y4eOHBIX NMPEIMETOB U
pEATbHOM KU3HU

YMeHue pemaTh 331a4l pa3HbIX TUIOB (B TOM YMCJIE HA MPOLEHTHI, JOJIH
Y 4acTu, ABMKEHHUE, paboTy, LIeHY TOBapOB U CTOMMOCTb TIOKYIIOK U yCIIYT,
HAJIOTH, 33Ja4dl W3 00JacTH yNpaBICHUS JUYHBIMH U CEMEHHBIMU
(¢uHAHCAMH); YMEHHE COCTaBIATHh BBIPAKEHHSI, YPaBHEHUs, HEPABCHCTBA
U CHCTEMBI 10 YCIOBHUIO 3a[a4M, UCCIIECJOBATh IIOJIy4YCHHOE PEUICHUE U
OLICHUBATH MPaBAONOI00HOCTH MOTYYEHHBIX PE3YJIHTaTOB

YMeHue onepupoBaTh NOHATUAMU: (UTypa, TOUKA, OTPE3OK, NpsAmasi, 1y,
JoMaHasi, Yroj, MHOTOYTOJbHHK, TPEYTOJbHUK, PaBHOOCIPEHHBIA WU
PaBHOCTOPOHHHM  TPEYTOJIBHHUKH,  MNPSMOYTOJBHBIA  TPEYTOJIbHUK,
MenuaHa, OHCCEKTpHCa W BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJHHHK,
napajienorpaMM, — poM0O, TpPSAMOYTOJNBHHK,  KBaapaT,  Tpamlelus;
OKPYXHOCTb, KpYT, KacaTelbHas; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMH
¢durypamu; ymMeHue penats 3a1a4m, B TOM YUCIIE U3 IOBCEIHEBHOM KU3HH,
Ha HAaXOXJICHHE FeOMETPHUYECKUX BEJIMYMH C NMPHUMEHEHHUEM H3YYCHHBIX
CBOWCTB Guryp u pakron

10

YMeHue omnepupoBaTh MOHSTUSAMH: PABEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; MapauIeIbHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX, YIOJ
MEXIy NpSIMbIMHU, MEPIEHINKYJSAP, HAKIOHHAs, NpPOEKUus, Moxodue
buryp, mogoOHbIE TPEYroOJIbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKU U
IpsSMOIf; yMEHHE pacro3HaBaTh PaBEHCTBO, CAMMETPHIO U ofobue uryp,
[apaJuIeJIbHOCTD U NEPIEHINKYJIIPHOCTD IPSIMBIX B OKPY’KAIOLEM MHUPE

11

YMeHne onepupoBaTh MOHIATHAMU: IJIWHA, PACCTOSHUE, YroJl (BeIWYMHA
yIJla, CHHYC ¥ KOCHHYC yTJIa TpE€yTroJbHUKA), TUIOIIa/Ib; YMEHHE OLICHUBATh
pa3Mepbl TMpeIMeTOB M OOBEKTOB B OKPYXAIOIIEeM MHpE; yMEHHE
OPUMEHATH (POPMYIIBI IEpUMETPa U TIOUIAAN MHOTOYTOJBbHUKOB, AJTUHBI
OKpY)KHOCTH ¥  IUIOIIAAM  Kpyra, oObemMa  MPSMOYTOJBHOTO
napajuiejenunesa;  yMEHHE  NPUMEHSITh  TMPU3HAKK  PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJIbHUKA, TEOPEMY
[Mudaropa, TpuroHoMeTpUYECKUE COOTHOIICHUS JJISi BBIYUCIICHUS JIJIUH,
pacCTOSIHUM, IO




12

YMenue u3o0paxkaTh 1iockue (GuUrypel U HUX ~ KOMOHMHAIUH,
IPOCTPAHCTBEHHbIE (UIYpPbl OT PYKH, C IIOMOLIBIO YEPTENKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPECTB 10 TEKCTOBOMY HJIM CUMBOJIBHOMY
OIHCAHUIO

13

YMmenue OIICPHUPOBATH IMMOHATHAMU: MPAMOYIOJIbHasd CUCTEMAa KOOPAWHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, ITPOMU3BCACHUC BEKTOpPA HaA
YUCIO0, CKaJIApHOC IIPOMU3BCACHUC BCKTOPOB; YMCHUC HCIIOJIB30BAaTh
BCKTOPBI U KOOPAWHATHI JJIA IIPCACTABICHUA JAaHHBIX U PCUICHUA 3a/1aY, B
TOM YHUCJIC U3 OPYIrUx y‘le6HBIX npeaMCETOB U peanLHoﬁ KHU3HHU

14

VYMmenne ONCpHUPOBATH ITOHATHUAMMU CTOJ'I6I/IKOBI)IC 1 KPYI'OBBIC JUArpaMMBl,
TaOnuIpl, cpeaHee apumeTHUecKoe, MeauaHa, HauOoyblIee |
HaVMEHBIIIEe 3HAUCHUS, Pa3Max YHCIOBOTO Ha0Opa; yMEHHUE W3BIICKATh,
UHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH(DOPMAITUIO, MTPEICTABICHHYIO
B Ta0JIMIaX ¥ HAa JUarpaMMax, OTPa)kKarollyr CBOMCTBA M XapaKTEPUCTUKH
peallbHBIX MPOLIECCOB M SBJICHMIA, YMEHHE pPAclO3HAaBaTh W3MEHUYUBHIC
BCJIMYMHBI B OKPYKArOIICM MHUPC

15

YMeHne ornepupoBaTh TOHSATHUAMH: CIIyYaWHBIM ONBIT (CIydalHBIN
SKCTIICPUMEHT), JJIEMEHTapHOE COOBITHE  (dJIEMEHTapHBIM  HCXOM)
CJIy4alHOTO OTIBITA, CIyYaifHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMCHHE
HAaXOAWTh  BEPOATHOCTH  CIyYalHBIX COOBITMA B  OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMU; YMEHHUE PEIIaTh 33141
METOZIOM OpPraHU30BaHHOTO TMepedopa MW C HCIOJB30BAaHHEM MpaBUiIa
YMHOXEHUS; YMCHHE OIICHHBATh BEPOSTHOCTH PEATBHBIX COOBITHI H
SIBIICHUH, TIOHUMATh POJIb MTPAKTUYECCKH JIOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITHI B OKpYJ)KAalOIIEeM MHPE W B XH3HH, 3HAKOMCTBO C TOHSTHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U €ro
POJIBEO B MACCOBBIX SIBJICHUSIX

16

YMeHne BRIOUpaTh MOAXOSMIINN H3YYSHHBI METO JUIs PELICHUS 3a1a4H,
IPUBOANTh IPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B NPUPOJE U
JKU3HU, PacloO3HaBaTh INPOSIBICHHE 3aKOHOB MATEMAaTUKH B HCKYCCTBE,
ONMCHIBATh OTIENIbHBIE BBINAIOIIUECS PE3YJIbTaThl, IOJYyYEHHBIE B XOXE
pa3BUTUS MaTEMaTUKU KaK HAyKH, IPUBOJAUTH IPUMEPHI MAaTEMATUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna v BIYUCICHUS

1.1 Hatypanbnsle u nensle yncina. [Ipu3Haku 1eaMMOoCTy LENbIX YUCeN

12 OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOLEHThI, OECKOHEUHbIE NEPUOANYECKIE

npodu

1.3 Parmonanbheie uncia. ApudMeTHIeCKUe onepalyy ¢ paloHAIbHBIMU YUCIaMU

L4 JlefictBuTenbHble 4YHCla. ApU(DMETHYECKHE ONEpalMi C JICHCTBUTEIHHBIMH
' YHCIIaMU

15 [IpuOnmxE€HHbIE BBIUMCIECHMS, TpaBUiIa OKPYTJEHUS, NPUKHIKA M OLEHKA
' pe3ybrara BEIYHCIICHHIA
2 Anrebpanueckue BhIpaXKEeHUs

2.1 BykBeHHbIe BbIpakeHU (BbIpaKEHHSI C IEPEMEHHBIMHU )

29 Crenens ¢ nenbM nokasarenaeM. CTENeHb C palliOHAIBHBIM IOKa3aTesieM. CBolcTBa
' CTerneHu

2.3 MHorousneHsl

2.4 Anrebpanueckas 1pooOb

)5 ApudmeTHnueckuii KOpeHb HATypalIbHON cTeneHu. J{eldcTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMH HaTypalbHON CTETICHU

3 YpaBHEHHS 1 HEpABEHCTBA

3] HCJ'IBIG )51 IlpO6HO-paI_[I/IOHaJ'ILHBIe YpaBHCHU. CucreMbl © COBOKYITHOCTH

ypaBHEHUU

32 [lenbie u  apoOHO-panMOHANBHBIE HepaBeHCTBa. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Perreniie TekCTOBBIX 3a1a4

4 YucnoBble MOCIEA0BATEIbHOCTH

4.1 IlocienoBaTenbHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEN

4.2 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0XXKHBIX MPOLIEHTOB

5 OyHKINH

Oynk1us, cnocoOsl 3aganus GyHkimu. I'paduk ¢pynkmauu. O0nacTe onpeaeneHus
U MHOXECTBO 3HadeHWd  ¢yHkumu. Hymu  Qynkumu.  IIpomexyTku
5.1. 3HAKONOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl |
MUHUMYMBI (QyHKIuW. Haunbonbimee W HauMeHbllee 3HauYeHHE (QYHKIUM Ha
MIPOMEKYTKE

6 Koopaunats! Ha psAMOii U IIIIOCKOCTH

6.1 Koopaunarnas npsmas

6.2 JlexapToBbI KOOPAUHATEI HA IIJIOCKOCTH




I'eomerpus

7.1 I'eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyrosnbHUK
7.3 MHOroyrojabHuKu
7.4 OKpY>KHOCTb M KpyT
7.5 N3mepeHne reoMeTpu4eCKuX BEIUYUH
7.6 BekTopel Ha TJIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






