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HOACHUTEJIbBHAA 3AIINCKA

B coBpemeHHOM 1M(POBOM MUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTh KaK C TOYKHM 3PEHHUS MPAKTUYECKHX MPUJIOKEHUH, TaK M MX POJM B OOpa30BaHMH,
HEOOXOIMMOM KaXJIOMY ueloBeKy. Bo3spacraer umcino mpodeccuil, mpu OBIaJAEHUU KOTOPHIMU
TpeOyeTcst Xxopomas 6a30Basi MOATOTOBKA B 00JIACTH BEPOATHOCTH M CTATUCTHKH, TaKasi OJArOTOBKA
Ba)XXHA YIS TIPOJIOJDKEHUSI 00pa30BaHMs U /ISl YCIIEUTHOM MPO(ecCHOHANBHOM Kaphephl.

Kax/ip1if 4eoBeK MOCTOSIHHO NMPUHUAMAET PEUICHUS] Ha OCHOBE MMEIOIIUXCS Yy HETO JaHHBIX.
st 000CHOBAaHHOTO TPHWHSITHS PEIICHHUS B YCIOBHSIX HENOCTAaTKa WM W30BITKA WHPOpPMALUU
HEOOXO0MMO B TOM YHCIE XOpOmIo C(HOPMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE
MBIIIIeHHE. VIMEHHO TI03TOMY BO3HHUKIA HEOOXOJUMOCTh (OPMHpPOBATH Yy OOYJAFOIIHUXCS
(GYHKIMOHATBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ce0S YMEHHE BOCIPHHHMATh M KPUTHUECKU
aHATM3UPOBATh MH(OPMAIIHIO, TPE/ICTABICHHYIO B Pa3IMUHBIX (POPMAX, TOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHUX peajbHBIX IPOIECCOB W 3aBUCHUMOCTEH, MPOM3BOJUTH MPOCTEHINNE
BEPOSITHOCTHBIE PACUETBHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMH IPHHLIUIIAMU cOOpa, aHAIN3a U IPECTaBICHUS
JAHHBIX W3 Pa3IMUHBIX cdep >KU3HU O0OIlecTBa M rocyaapcTBa IMpuoOmiaer oOydaromuxcs K
oOmIecTBEHHBIM HHTEpecaM. M3ydeHne OCHOB KOMOWHATOPHWKH pa3BUBAET HABBIKM OpraHU3aIlUH
nepebopa M mojacy€ra yuciaa BapUAHTOB, B TOM YHCIE€ B NPUKIAAHBIX 3a7adaX. 3HaKOMCTBO C
OCHOBaMH TEOPHHU TpadoB CO3MaET MaTeMATHIECKUH GyHAaMEHT [Tt GOPMUPOBAHHS KOMIIETESHITUHA
B oOmacti mH(MOpMATHKH U NHUQPOBBIX TEXHOJOTHH. [Ipy M3ydyeHHH CTAaTUCTHKU U BEPOSITHOCTH
o0oramarTcsl MpeACcTaBlIeHUss OOy4JaloUIMXCs O COBPEMEHHOW KapTHMHE MHpa U METOoJax ero
uccieloBaHus, (POpMUPYETCsl TIOHUMAHNE POJIM CTATUCTUKU KaK MCTOYHHUKA COLMAIBHO 3HAYUMOMN
MHGOPMAILIUU U 3aKJIAABIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIIJIEHHUS.

B coorBercTBMM C JaHHBIMM LEISIMM B CTPYKType IpOorpamMMbl Y4eOHOro Kypca
«BeposTHOCTP W CTaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHUsA Ha YriayOnE€HHOM ypOBHE
BBIJICJIEHBl CIEYIOIIME coJepkKaTeabHO-MeToandeckue JuHuu: «llpeacraBieHne naHHBIX U
onucaTeNbHasi CTATUCTUKA», «BeposTHOCTBY, «DeMeHTbl KOMOMHATOPUKNY, «BBeneHue B Teoputo
rpadoBy», «MHOXecTBay, «Jlorukay.

Conepxanne nuHuu «lIpencraBieHre OaHHBIX W ONUCATENIbHAs CTATHUCTUKA» CIY)KUT
OCHOBOHM Uil ()OPMHPOBAHUS HABBIKOB pabOTHl ¢ MH(OpMaLuei: OT YTEeHHs U HHTEpIpeTaluu
uHbopMaluy, MpeacTaBIeHHON B Tabiuuax, Ha JuarpaMMax M rpadukax, 1o coopa,
IIPEJCTABICHNUS U aHAJIM3a JAHHBIX C UCIOJIb30BAHUEM CTATUCTHUYECKHX XAPAKTEPUCTUK CPEAHUX U
pacceuBanus. PaGoTas ¢ JaHHBIMH, OOy4arolIMecs Y4YaTcsi CUMTHIBATb M HHTEPIPETHPOBATH
JIaHHBIE, BBIIBUraTh, apryMEHTHPOBATh U KPUTUKOBATh MPOCTEHIINE TMIOTE3bl, Pa3MbIILIATh HAJl
(dakTOopamMM, BBI3BIBAIOIIMMU H3MEHUYMBOCTh, M OLICHUBAThb WX BIMSIHME Ha paccMaTpUBacMble
BEJIMYUHBI U [IPOLIECCHI.

WHTynTHBHOE  NpEeACTaBICHHE O  CIOy4aHOM  M3MEHYMBOCTH,  HCCIIEJOBAaHUE
3aKOHOMEPHOCTEH M TEHJCHLUUH CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOW JUIsl M3y4EHUS TEOPUHU
BeposATHOCTeH. boiblioe 3HaueHHe MMEIOT NpaKTHUECKHE 3a/laHHsl, B YacTHOCTU OIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMH MOJICIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaKk Mepa MpaBIONoAoOMs ciydaiiHOTOo coObiTHs. Ilpm
U3yYeHHH Y4eOHOro Kypca oOydaromuecst 3HaKOMSTCS C MPOCTEHIIMMHU METOJAMU BBIYHCICHUS
BEPOSATHOCTEH B CIydallHBIX HKCIIEPUMEHTaX C PaBHOBO3MOXKHBIMM 3JE€MEHTapHBIMU HCXOJaMH,
BEPOATHOCTHBIMU 3aKOHAMH, MO3BOJISIIOIIMMH CTaBUTh M pemiate OoJiee CIOXKHBIE 3agaud. B



y4eOHBI Kypc BXOJSAT HadalbHbIE MPEACTABICHHUS O CIydyallHBIX BEIMYMHAX W WX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eGHOro Kypca OCYIIECTBIIAETCS 3HAKOMCTBO OOYYAIOIIMXCS C MHOXECTBAMHU U
OCHOBHBIMH ONEpAIMSIMU HaJ MHOXKECTBaMH, PAaCCMAaTPUBAIOTCS MPUMEpPbI MPUMEHEHUs rpadoB u
2JIEMEHTOB TEOPUHM MHOXKECTB JUISl pPELIEHUs 3aJad, a TakKe MCIOIb30BaHUs B JPYrux
MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeaMETax.

Ha usyuyenue yueOGHOro kypca «BeposiTHOCTh M CTaTHCTHKa» OTBOJAUTCS B 9 kiacce — 34
yaca (1 gac B Hezeno).

COJEPKAHUE OBYYEHUA

9 KJIACC

KombunatopHoe npasuiio ymHOxeHus. IlepecranoBku u axropuan. Yucno couetaHuit u
TpeyronpHuk Ilackans. CpoiictBa umcen coderanuil. bunHom HproToHa. Pemenue 3amau c
WCII0JIb30BAHNEM KOMOMHATOPUKH.

I'eomerpuueckass BeposATHOCTb. CitydailHbIE BBIOOpP TOYKM W3 (QUIypbl Ha IUIOCKOCTH, U3
OTpE3Ka, U3 IYTH OKPYKHOCTH.

Hcneitannda. Yenex n Heynada. Cepus MCHBITaHMM A0 nepBoro ycrexa. Ceprsi UCIIBITaHUU
bepnymnmu. BepositHocTu coObiTuii B cepun wucnbiTanuil bepnymnu. Cryuaiinelii BeIOOp U3
KOHEYHOT'O MHO>KECTBA.

CnydaiiHas BeJIMYMHA WM PACIPENEIICHHE BepOSATHOCTEH. IIpumepsl cilydallHBIX BEJIWYUH.
Baxxnble pacnpeneneHuss — 4UCIO MOINBITOK B CEpUM HUCIBITAHUN 10 MEPBOTO yCIeXa M YHCIIO
YCIIEXOB B CepUU UcIbITaHUM bepHymu (reomerprueckoe 1 OMHOMHUAIBHOE PaCIpeaeICHHs).

MatemaTnueckoe OKHIaHUE CIlydalHOM BenWuuHbL. DU3HYECKHUN CMBICI MATEMaTH4ECKOIO
oxxujanus. lIpuMepsl ucnonb30BaHWs MAaTEMATUYECKOTO OXUIAHMA. Jlucnepcus W CTaHIapTHOE
OTKJIOHEHHE CIy4alHOW Beau4uHbL. CBOMCTBA MAaTEMaTHYECKOTO OXUIAHHUA M JUCIICPCHUU.
MatemaTnueckoe OXUAAHAE U JUCIIEPCHs] H3YYCHHBIX PaclpeaeIeHUi.

HepaBenctBo UeObiméBa. 3akoH OonblIMX yKcend. MaTeMaTndeckue OCHOBAHUS U3MEPEHUs
BeposATHOCTeH. Posb 1 3HaueHHe 3akoHA OOJBIIMX YMCEN B HayKe, B IPUPOJAE U OOILIECTBE, B TOM
YHCIIe B COLIMOJIOTHYECKUX 00CIEeI0OBaHUAX U B U3MEPEHUSIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOT'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTD M CTATHCTHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJabTaTbl OCBOCHHUS IporpaMMbl ydeOHOro kypca «BeposTHocTs u
CTaTUCTHUKA» XapaKTEePU3YIOTCS:

1) naTpuoTHYecKOe BOCIINTAHHE:

IIPOSIBJIECHUEM MHTEPECA K MPOIIJIOMY M HACTOSAIIEMY POCCUHCKON MaTEMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTIKEHMSIM POCCUHCKMX MAaTEMaTUKOB U POCCUMCKOW MAaTeMaTU4YECKOW IIKOJIBI,
K UCHOJIb30BAHUIO ATUX JOCTHKEHUH B IPYyruX HayKax U MPUKIaJHBIX chepax;

2) rpaKaaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpaxJIaHUHA M peaju3allid ero Ipas,
MPEJCTaBICHUEM O MaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHHH,
IpoIelyp TpakJaHCKOro oOIiecTBa (HampuMep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO



ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHUN HAyKH, OCO3HAHUEM
BaKHOCTH MOPAJIbHO-ITUYECKUX IPUHIUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) TpyaoBOe BOCIIUTaHME:

YCTAaHOBKOW Ha AKTUBHOE Yy4YaCTHE€ B PELICHUM IPAKTUYECKUX 3ajad MaTeMaTH4eCKOu
HAIpPaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHUYECKOTo OOpa3oBaHMs Ha MPOTSIKEHUH BCEU
KHU3HU ISl YCHEITHOW NMpO(ecCHOHAIBHOM NEATETbHOCTH M PAa3BUTHEM HEOOXOJWMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U MOCTPOEHUEM MHAMBHUAYAIBHON TPAEKTOPHUH 00pa30BaHUS U KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYecKoe BOCIIUTAHME:

CMOCOOHOCTBIO K OSMOLMOHAIBHOMY M OICTETUYECKOMY BOCIPHUSITHIO MaTEeMaTHYECKUX
00BEKTOB, 3a1a4, PEIICHHUH, PAacCCY)KICHNH, YMEHHUIO BHJIETh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 NO3HAHUSA:

OpUEHTAlle B JESITEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4yHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs UeJlOBEKa, MPUPOJAbl U 00IlecTBa, IOHUMaHUEM
MaTeMaTHYeCKOH HAayKd Kak cgepbl YelIOBEYECKOM MEsITeITbHOCTH, 3TanoB €€ pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTUS LMBUIM3ALUHU, OBJAJEHUEM S3bIKOM MAaT€MaTUKU U MaTeMaTHYeCKOM
KyIbTYpOH KaK CpEICTBOM I[O3HAaHUS MHpa, OBJAJEHUEM MPOCTEHIIMMHU  HaBBIKAMH
HCCIIEIOBATENIbCKON AESITETbHOCTH;

6) pusuyeckoe Bocnuranue, popMupoBaHHE KYJAbTYPHI 310POBbSl U 3MOLHMOHAJIBLHOIO
O0s1aronosiy4us:

TOTOBHOCTHIO MPUMEHATh MaTeMaTHUECKUE 3HAHHS B MHTEPECax CBOETO 370POBbs, BEICHUS
310pOBOro 00paza >KM3HU (30pOBOE NMUTaHHE, cOaJTaHCHUPOBAHHBIA PEXUM 3aHATHH U OTIbIXA,
perynspHas (u3uueckass aKTUBHOCTh), C(POPMUPOBAHHOCTHIO HaBbIKa pedUIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTAllel Ha NMPUMEHEHHE MAaTeMaTH4YeCKHX 3HaHWM s pelleHus 3axad B objacTtu
COXPAaHHOCTH OKpYXKalolleld cpeapl, IUIAHUPOBAaHUS TMOCTYIKOB M OLEHKH HUX BO3MOXHBIX
MOCJIECTBUIM JUIsl OKpYXKarollel cpenbl, OCO3HAHMEM TIJI0O0AJBHOTO XapakTepa 3KOJOTHYECKHX
mpoOJIeM 1 yTel UX pelIeHNs,

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COUUAIbHON U IPUPOAHOI Cpeabl:

TFOTOBHOCTBIO K JICHCTBHUSIM B YCIOBUSIX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 NPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCJIE€ YMEHHUE YUYUTHCS y APYTHUX
JoJel, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHMS, HAaBBIKM M KOMIIETCHLUHU U3
OIIBITA IPYTHX;

HE0OXO0IUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4Hcie (HOpMyIUpoBaTh UACH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX W SABICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
JIeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IUITAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TpPEOYIOUINII KOHTpMEp, KOPPEKTUPOBaTh MNPUHMMAaeMble pEIICHHS M JeHCTBUA,
(dbopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEJIMETHBIE PE3YJIbTATBI
IHo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble JJornueckue aeiicTBUA:

® BBIBIATH M XapaKT€pPU30BaTh CYLIECTBEHHBIE NPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUHM, OTHOIIEHUH MeXay MOHATUAMH, (QOPMYIUPOBATH OMpEACTICHUS MOHATH,



yCTaHABIMBATh CYIICCTBEHHBIA MPHU3HAK KIACCU(PUKALMU, OCHOBAaHUS i 0000IIeHUsT U
CpPaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

® BOCHPUHUMATH, (POPMYIHPOBATH W MPEOOPA30OBBIBATH CYXKACHUS: YTBEPAMUTENIbHBIE U
OTpHUIATENIbHBIC, SJMHIYHBIC, YACTHBIC W 00IITUE, YCIOBHBIC,

® BLBIABJIATL MATCMATUYCCKHUC 3dKOHOMCPHOCTH, B3aMMOCBA3UM W IPOTHBOPCUYHSA B d)aKTaX,
JaHHBbIX, Ha6JHOII€HI/I$IX U YTBCPKACHHUAX, IMpCaiaratTb KpUTCPUU [JId BbISABJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JCJaTb BBIBOABI C HCIIOJIB30BAHHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX W HWHAYKTHBHBIX
YMO3aK/IIO4YECHNUN, yMO3aKIIIOUYEHUH 110 aHAJIOTHU;

e pa3duparh I0KA3aTEIbCTBA MAaTEMATHYECKUX YTBEPXKICHHH (MPSAMBIE U OT MPOTHBHOTO),
IpOBOAUTE CaAMOCTOSATCIBHO HCECJIOXKHBIC JOKAa3aTCJIbCTBA MATEMATHYCCKUX q)aKTOB,
BBICTPAaWBaTh ApPryMEHTAlLlMI0, MPUBOJUTH NPUMEPHI U KOHTPIPUMEpPHI, OOOCHOBHIBATh
COOCTBEHHBIE PaCCYKICHUS;

BBIOMpATH CIIOCOO perieHus yueOHOH! 3a7auu (CpaBHUBATh HECKOJIbKO BApUAHTOB PELICHMS,
BBIOMpATh HaHOOJIEe MOIXOAINI ¢ YIETOM CaMOCTOSITETIHHO BBIZICTICHHBIX KPUTEPHEB).
Ba3oBble ucciaenoBarebcKue 1elicTBUS:
® HCIOJIb30BaTh BOIMPOCHI KaK MCCIIEIOBATENLCKUN MHCTPYMEHT IMO3HAHUS, (POPMYIUPOBATH
BOTIPOCHI, (PUKCHpYOIIME MPOTHBOpPEYHE, MPOOIEMY, CaMOCTOSTETHHO YCTaHABJIMBATH
HCKOMOE H JaHHOE, ()OPMHUPOBATH THIIOTE3Y, apPTyMEHTHPOBATH CBOIO MO3HUIINIO, MHCHHE;
® IPOBOJUTH MO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECIOKHBIA OKCIEPUMEHT,
HeOOJIBIIOe UCCIIEOBAHNE MO0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Ty CO00;
® CaMOCTOSITEIHHO (OPMYIHUPOBATH OOOOIIEHUS W BBIBOJBI MO pE3yIbTaTaM IMPOBENEHHOTO
HaOJIIOIEHUs, HCCIEI0BAaHMs, OLEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX pPE3YJIbTaTOB,
BBIBOJIOB H 000OIICHHIA;
® IIPOrHO3HMPOBATh BO3MOKHOE PA3BUTHE NPOLIECCA, & TAKXKE BBIABUIaTh MPEINOJI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.
Pa6ora ¢ undopmanmeii:
® BBIBJIATH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(DOPMALMM, JAHHBIX, HEOOXOAUMBIX IS
peleHus 3a1a4u;
e BbIOMpaTh, AaHAIU3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETHPOBATH HHGPOPMALUIO
pa3UYHbIX BUJOB U (OPM IIPEICTABICHHUS;
e BbIOMpaTh (GOopMy NpeAcTaBiICHUs HMH(OPMaLUK M WIIOCTPUPOBATh peIlaeMble 3aJauu
cXeMaMH, AuarpaMMamu, HHOHM rpadukoil 1 ux KOMOMHALUAMU;
® OLCHMBATh HAAE&KHOCTb HMH(OPMALMM 1O KPUTEPUSM, IPEUIOKEHHBIM YUYUTENIEM WIH
c(OpMYIINPOBAHHBIM CAMOCTOSTENIBHO.
KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIEC 1eiiCTBUS:
® BOCHPUHUMATH U (POPMYIHPOBATh CY)KICHHS B COOTBETCTBUHM C YCIOBUSIMU U LEISAMHU
oO11eHus, SICHO, TOYHO, PaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHMS B YCTHBIX U MUCbMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUS 10 XOJy peIIeHUs 3aJadd, KOMMEHTHUPOBAThb IMOJY4YEHHBIN
pe3yibTar;
e B X0Jie 0OCYXJEHHUS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOH TeMbl, MpPOOJIEMBI,
pemaemMoil 3ajauu, BBICKA3bIBaTh HJIEW, HALlEJIEHHBbIE HA TOUCK PELICHMs, COMOCTABIAThH
CBOM CYXJIEHUS C CY)XJICHMSIMU IPYTUX YYaCTHUKOB JMANOra, OOHApYXHUBaTh pa3indyue U
CXOJICTBO TO3MIMH, B KOppeKTHOW Qopme QopMyaupoBaTh pa3zHOIJIacUs, CBOU
BO3PAKEHMUS,;
® IMIPEJCTABIATh PE3yJAbTAaThl PEIIEHUS 3a/laud, SKCIIEPUMEHTa, HCCIENI0BaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (hopMaT BBICTYIUICHUS C YYETOM 3a/Jad MPE3EHTALUU H
0COOEHHOCTEH ayTUTOPHH;



® [IOHMMATh W HCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW M HHIUBUAYaIbHOU pabOTHI HpU
pelieHNH yueOHbIX MAaTEMATHUCCKUX 3a71a4;

® [PUHUMATh IICJIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATH OPIraHU3AI[UI0 COBMECTHOMN
paboThI, pactpeaessTh BHAbI pabOT, JOTrOBAPHBATHCS, OOCY)KIATh MPOILECC U PE3yabTar
paboTeI, 00001IaTH MHCHHSI HECKOJIBKUX JTFO/ICH;

e yYaCTBOBATh B IPYMIOBLIX (hopmax pabOTHI (0OCYKIACHHS, OOMEH MHCHHSIMH, MO3TOBBIC
HITYPMBI U JIPYTHE), BHITOJHATH CBOIO YacTh PabOTHI U KOOPAMHUPOBATH CBOM JCUCTBHS C
JIPYTUMH 4JIeHAMH KOMAaH/Ibl, OIICHUBATh KaYeCTBO CBOETO BKJaJa B OOIIMIA MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIIbHBbIC y‘leﬁl—[ble JeHCTBUSA

Camoopranu3anus:
® CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, AJITOPUTM pellleHus 3aJauu (WK €ro 4acTb), BHIOMpATh
Ccroco0 pemeHus ¢ Y4€TOM HUMEIONIMXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(OpMALIUH.
CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJVIEKT:
e BIAJETh CHoco0aMH CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpolecca U pe3yiabTaTa pelIeHHs
MaTeMaTUYeCKOH 3a1auH;
® MpeABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpU PEIIEHWU 3aJaud, BHOCUTH
KOPPEKTHUBBI B JESATENIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAWJIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;
® OILICHUBAaTh COOTBETCTBUE pe3yJibTaTa MAESITEIbHOCTH IOCTABIEHHOM LEIM U YCIOBUSM,
OOBSICHATh NMPUUYUHBI JOCTHXKEHHUS WM HE JNOCTHKEHUS LeJIM, HaXOIUTh OUIMOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

INNPEJMETHBIE PE3YJIbTATDBI

K xonmy oOydyeHuss B 9 KkJjacce OOydalOmMICS TOJYyYUT CIEAYIONIUE TPEIMETHBIC
pe3ynbTaThl:

W3Bnekars u npeoOpa3oBbIBaTh HH(POPMALINIO, IPEICTABICHHYIO B Pa3IMYHBIX HCTOUHHUKAX B
BHJIE TaOIHII, TUarpamMmm, rpaduKoB, MPEACTaBIATh JaHHBIE B BUJIE TaOIHII, JUarpamMmm, rpa(ukos.

Pemarp 3amaunM OpraHu3oBaHHBIM IEPEOOPOM BAPUAHTOB, a TAKXKE C MCIOJIb30BAHHEM
KOMOMHATOPHBIX MPaBUI U METOJIOB.

Hcnonp30Barh onucareabHble XapaKTEPUCTHKU JUIsI MAacCCUBOB YHUCIIOBBIX JIaHHBIX, B TOM
YHUCJIE CPEHUE 3HAUEHUS U MEPBI pacCEerBaHUsI.

Haxonuth 4acTOThl 3HAYEHUI M YaCTOTHI COOBITHS, B TOM YHCJE MOJB3YICh pe3ylbTaTaMu
MPOBEIEHHBIX U3MEPEHUI U HAOIIOACHUN.

Haxoautb BepoSTHOCTH CITy4aliHBIX COOBITHI B M3yYEHHBIX OIbBITaX, B TOM YHUCJIE B OIBITAX C
PaBHOBO3MOKHBIMH JJIEMEHTapHBIMH COOBITHSMH, B CEPHUSX HCIBITAHUN IO MEPBOrO ycrexa, B
cepusx ucnblTanui beprymim.

Nwmetsb npencraBieHue o cilydailHOW BEJIMYMHE U O PACHpPEICTICHUN BEPOSITHO CTEH.

Nmets mpencraBieHue O 3aKOHE OONBIIMX YHUCEN KaK O MPOSBICHHUH 3aKOHOMEPHOCTH B
CIIydaifHOM M3MEHYMBOCTH M O POJIHM 3aKOHA OOJBIIUX YKCEN B MPUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

KosaunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue
Ne a3/1eJI0B U TeM K 1 (wngposkie)
/i ﬁ Oi - Beero OHTPOJIbHBIE PaKTHUYECKHE 00pa3oBaTelbLHbIE
porp padoThI padoThbI pecype
1 Hostopenue 4 Bu6mnorexa [[OP
Kypca 8 Kiacca
2 DTIeMEHTI 4 1 bubnuorexa [IOP
KOMOMHATOPUKHU
3 T'eomerpueckas 4 bubnuorexa [IOP
BEPOSITHOCTh
4 Menerranis 6 1 Bu6mmorexa [JOP
beprymm
5 Caryuaitras 6 bubnuorexa [IOP
BEJIMYMHA
6 Obobmene, 10 1 bubnuorexa [IOP
KOHTPOJIb
OBIIEE
KOJIMYECTBO 34 1 )
YACOB I10
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IHOYPOYHOE INVIAHUPOBAHMUE

Jr:{;_’n Tema ypoxa Bcero JlaTa u3yueHust
1 [IpencraBieHne JaHHBIX 1 01/09
2 OnucarenpHasi CTaTUCTHUKA 1 08/09
3 Omnepanmu HaJ COOBITUSIMU 1 15/09
4 HezaBucumocTs coObITHi 1 22/09
5 KomMOuHaTopHO€E IpaBMIo YMHOKEHUS 1 29/09
6 E;ffgiﬁiﬁﬁ gl)aKTOpI/IaJI. Coueranus u 1 06/10
7 Tpeyrosnbnuk Ilackans 1 13/10
[IpakTnueckas pabota "Boruncnenue
] BEPOSATHOCTEMN C MCIOJIB30BAHUEM 1 20/10

KOMOMHATOPHBIX (PYHKIIUH AIIEKTPOHHBIX
Tadanr"

I'eomeTrpuueckas BeposiTHOCTh. CirydaliHBIN
9 BBIOOP TOUKH U3 (GUTYpHI HA MIJIOCKOCTH, U3 1
OTpe3Ka, U3 IyTU OKPYKHOCTH

I'eomerpuueckas BeposTHOCTh. CitydaiiHbIi
10 BBIOOP TOUKH U3 (GUTYpHI HA IIJIOCKOCTH, U3 1
OTpe3Ka, U3 JyI'¥ OKPYKHOCTH

I'eoMerpuueckast BepoSITHOCTh. CirydaitHbIi
11 BBIOOP TOYKH U3 (PUTYpHI HA TUIOCKOCTH, U3 1
OTpe3Ka, U3 IyTU OKPYKHOCTH

I'eomerpuueckas BepoSITHOCTh. CiiydailHbIN
12 BBIOOP TOYKH U3 (PUTYpHI HA TUIOCKOCTH, U3 1
OTpe3Ka, U3 IyTU OKPYKHOCTH

UcneiTanue. Ycnex u Heynava. Cepust

13 VCIIBITAaHUH 10 IEPBOrO ycrexa !

14 HCHLITaHHf:. VYcnex u Heynava. Cepust 1
VCIIBITAHUH 10 IEPBOrO ycrexa

15 HCHLITaHHf:. VYcnex u neynaua. Cepust 1
VCIIBITAaHUH 10 IEPBOrO ycrexa

16 Hcneitanusa bepnynnu. BepostHocTu 1
coOBITHII B cepuH UCTIBITaHUN bepHynnu

17 Hcneitanusa bepnynnu. BepostHocTu 1
coOBITHII B cepuH UCTIBITAaHUN bepHynnu

18 IIpaktruyeckas padora "McnbiTaHus 1
bepnymm"

19 Cnyuaiinas BEJMIMHA 1 PACIIPE/ICICHAE 1
BEPOSATHOCTEN

20 MaremaTuyecKkoe 0KUIaHUE U JTUCTIEPCUS 1

CIIy4aiiHOM BEJIUYMHBI




[Ipumepbl MaTeMaTHYECKOTO 0XKMJIAHUS KaK

21 TEOPETUYECKOIO CPEIHErO 3HAYCHUS 1
BEITUYHHBI

22 [TonsiTHE 0 3aKOHE OONBIINUX YUCEIT 1

73 N3mepenune BEpOATHOCTEH C IIOMOIIBIO 1
9acToOT

24 [IpumeneHue 3aKoHa OOJIBIINX YHCEN 1

75 O06006111eH1E, CUCTEMATU3aLMs 3HAHUI. 1
[IpencraBnenue JaHHBIX

26 O06006111eH1E, CUCTEMATU3aLMs 3HAHUI. 1
OnucarenpHas CTaTUCTUKA
O0600611IeH1E, CUCTEMATH3aLMS 3HAHUIA.

27 [IpencraBnenue ganapix. OnucaTenbHas 1
CTaTHCTHKA

73 O06006111eH1Ee, CUCTEMATH3aLMs 3HAHUIA. 1
BeposaTHOCTh ciiyqaitHOTO COOBITHS
O0o001Ienue, cucTeMaTH3anus 3SHaHUH.

29 BeposTHOCTB CcilyualiHOTO COOBITHSI. 1
DneMeHTbl KOMOMHATOPUKH

30 O0o001enue, cucTeMaTH3anus 3SHaHUH. 1
DneMeHTbl KOMOMHATOPUKH
O0o001Ienne, cucTeMaTH3aus 3SHaHUH.

31 DneMeHThl KoMOnHaTopuku. CiiydaitHbie 1
BEJIMYMHBI U pacrpeiesieHus

3 O0001Ienne, cucTeMaTH3aIus 3SHaHUMH. 1
CiyyaliHble BEJIMYMHBI U pacIpeeIICHUS

33 Hrtorosas koHTpoJIbHAs paboTa 1

34 O0o001enue, cucTeMaTH3aius 3HaHuH 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHSA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

Kox

NpoBepPsieMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

5

BeposTHOCTh U cTaTUCTHKA

5.1

W3BnekaTh u mpeoOpa3oBbIBaTh HWHPOPMALNIO, MPEICTABICHHYIO B
pa3NUYHBIX HCTOYHMKAX B BHUAE TaONMI, auarpamMm, TpaduKoB,
NPEACTaBIISTh JaHHBIC B BUE TaOIHII, IUarpamMmm, rpauKoB

5.2

Pemrate 3amaun opraHu3oBaHHBIM TEPeOOPOM BAPUAHTOB, a TAKXKE C
MCII0JIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB

5.3

Hcmonn3oBath OIINCATCJIBHBIC XapaKTCPpUCTUKHU JJIA MaCCHUBOB
YHUCJIOBBIX JAaHHBIX, B TOM YHUCJIC CPCAHHUC 3HAUCHUA W MCEPLbI
paccerBaHuUs

54

Haxomuth 4YacTOThl 3HAYEHUH W YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSICh PE3YJIbTATAMH MIPOBEIEHHBIX H3MEPEHUIN U HAOII0IeHUI

5.5

HaxonuTs BepOsITHOCTH CIlydallHBIX COOBITUN B M3YYEHHBIX ONBITAX, B
TOM 4YHCJIE€ B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMHM, B CEpUAX HCIBITAHUNA J0 TEpPBOTO Ycrexa, B CEepUsiX
ucneiTanuid bepnynnm

5.6

HNmers mpeacTaBieHre O CIy4ailHOM BEJIMYMHE W O PACIPEIACICHUU
BEPOSITHOCTEN

5.7

Nmets mpencraBiieHne 0 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOW HM3MEHYMBOCTH WU O POJIM 3aKOHA
OOJIBIITUX YHCETT B IPUPOJIE U OOIIECTBE

IMTPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposATHOCTB U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUAE TaOIHI], AMarpamMm, rpaduKoB, UHTEPIPETALHS
5.1 NaHHbIX. YTeHwe u mocTpoeHue Tabiaul], AuarpaMm, rpaduKoB MO peaibHbIM
JAHHBIM
5.2 [TepecTtanoBkM U haKkTOpHAIT
5.3 CoueTtaHus U YUCIIO COUYETaHUN
5.4 Tpeyronbpauk [lackans. Pemenne 3anau ¢ ucnosib30BaHueM KOMOMHATOPUKU
55 I'eomerpuueckas BeposTHOCTh. CiydaiiHblii BBIOOpD TOUKM H3 (GUTYphl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JYI'M OKPYKHOCTH
5.6 HcnbiTanue. Yenex u Heyaada. Cepusi ICIBITAHHUM 10 IEPBOrO ycHexa
57 Cepus ucneitanuii bepHymiu. BepostHocTH cOOBITUH B CepUM HUCHBITAHUH
bepuymin
5.8 CrnydaiiHasi BEeIMYMHA U paclpeiesIeHUe BEPOSATHOCTEN
59 Maremaruueckoe oOkuJaHue U aucnepcus. [lpumepsl MaTeMaTHyecKOro
0>KMJIaHHSI KaK TEOPETUYECKOT0 CPETHETO 3HAYEHUs] BETUUMHBI
510 MareMaTuueckoe OKHMJaHUE M JUCIEpPCUsl CIlydalHOW BEITUYHMHBI «YHUCIO
YCIEXOB B CEpUU UCTIBITAHUN bepHyminy
5.11 [TonsiTre 0 3akoHE OONBIITUX YUCEIl. YaCTOT.
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IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHON ITPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUAMH: MHOKECTBO, ITOJMHOKECTBO, ONIEPALIUU
HaJ MHOXXECTBaMH; YMEHHUE ONEepUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUH 3aJa4; YMEHHE HCIOJIb30BaTh
rpajguyueckoe TpPEICTaBICHHE MHOXKECTB JJIsl ONHCAaHUS pealibHBbIX
MIPOLIECCOB U SIBJICHUH, IPU PEICHUH 33/1a4 U3 IPYTUX YUeOHBIX PEAMETOB

YMeHHne onepupoBaTh MOHATHAMH: OIPEACIICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHME  paclo3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBaHUs, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAHNS M OTPUIIAHUS BBICKA3bIBaHUI

VYMmenne OIICpHUPOBATH TIIOHATUAMMU: HATYpPAJIbHOC YHCIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIETUMOCTh HATYPaJbHBIX YHCEN, TPU3HAKH JEIUMOCTH,
L[eJI0€ YMCII0, MOAYJb Yncia, OObIKHOBEHHAs! JpoOb U JeCsTHYHAas IpoOb,
CTaHJAPTHBIA BUJ YMCJA, PallMOHAIbHOE YHCIIO, WPPALMOHAIBHOE YHUCIIO,
apudMETUYECKU KBAAPATHBIH KOPEHb, YMCHHE BBITOJHATH JEHCTBHS C
YHCllaMU, CPaBHUBATh M YIOPSA0YMBATh YHCIA, MPEACTABIATh YMCIa Ha
KOOPJIMHATHOU MPSAMON, OKPYTJISATH YHUCIA; YMEHHUE JAeNaTh NPUKHUIAKY U
OIICHKY Pe3yJIbTaTa BHIYMCICHUN

YMeHue onepupoBaTh NOHSTUSIMHU: CTENEHb C LEIbIM I[OKa3aTeleM,
apudmeTHyecKuil KBaJIpaTHbIN KOpEeHb, MHOTOWIEH, aredpandeckast Ipoos,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENeHu OoJblle
€MHULIBI; YMEHHUE BBIMOJHATH pacuérel 1o dopmynam, npeodpazoBaHUs
HENbIX, APOOHO-PALMOHAIBHBIX BBIPAXEHUH M BBIPAKEHUH C KOPHSIMHU,
pa3nokeHne MHOTOYJIeHa Ha MHOKUTEIH, B TOM YHUCIIE C HCIOJIb30BaHUEM
(dhopMyI pa3HOCTH KBaJIPaTOB U KBaJIpaTa CyMMbl M Pa3HOCTH

YMeHue OIICpHUPOBATH TMOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YHUCJIOBOC HECPABCHCTBO, HCPABCHCTBO C HepeMeHHOﬁ;
YMCHHEC  pCLIaTh JIMHEWHbIE U KB aZIpaTHBIC  ypaBHCHUSA, OPO OHO-
palOHAJIbHBIC YPABHCHUS C OHHOﬁ HepeMeHHOﬁ, CHUCTCMBI JIBYX JIMHEUHBIX
ypaBHeHHfI, JIMHEHHEBIC HCPABCHCTBA U UX CUCTCMbI, KBaAAPATHBLIC U I[pO6HO-
paliOHAJIbHBIC HEPAaBCHCTBA C OHHOﬁ HepeMeHHOﬁ, B TOM 4YHCIC IIpHU
peliCHUN 3aJa4 U3 ApYrux IMpeaAMCTOB W IMPAKTHYCCKUX 3aJad; YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYHO HNPAMYIO U KOOPAUHATHYIO IUIOCKOCTH IJIA
I/1306pa)l(eHI/I$[ peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUSAMH: (yHKUUSA, rpaduk (YHKUUH, HYIH
(GYHKLIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IMPOMEXKYTKH BO3pacTaHus,
yObIBaHuUs, HauOoJibllleeé W HaMMEHbIIee 3HAYeHUS (QYHKLUUHU; yMEHHUE
ONEpPHPOBATh TMOHATUAMHU: TpsiMasi PONOPLUOHAIBHOCTh, JIMHEHHAs
¢byHkuus, KBagpaTuyHass (QyHKIUSA, oOpaTHas MPONOPIHOHAIBHOCTS,
napaboJa, runepbosa; yMeHue cTpouTh rpaduku GyHKIMN, UCIOIb30BATh
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rpaduKy Ui ONpENEeNIeHUs] CBOWMCTB MPOIIECCOB M 3aBUCHMOCTEH, s
pelieHus 3ajgad M3 JPYTUX Yy4YeOHBIX NPEIMETOB U pEAIbHON KHU3HU;
yYMEHHUE BBIpaXKaTh (HOpMyIaMu 3aBUCUMOCTH MEX/1y BETHUYNHAMHU

YMenue ONICpUPOBATH MOHATHUAMU: MTOCICAOBATCILHOCTD, apI/I(l)MeTI/I‘-IeCKaSI
W TeoMEeTpUuecKas TMPOTPECCUU; YMEHUE HCIOJIb30BaTh CBOMCTBA
MOCIIeZIOBAaTEILHOCTEH, POPMYIIBI CyMMBI W OOIIET0 WieHa MPU PEIICHUN
3a/1a4, B TOM YHCIIE€ 3a/lad U3 JIPYrUX Y4YEOHBIX MPEIMETOB M pPealbHOU
KHU3HN

YMeHue peiate 3a/1a4 pa3HbIX TUIOB (B TOM YMCJIE Ha MPOLEHTHI, I0JIU U
4yacTH, JBUKEHUE, paboTy, LIeHy TOBapOB M CTOMMOCTb HNOKYIOK U YCIYT,
HaJOr¥, 3aJa4d W3 O0O0JIaCTH YNpPaBIEHUS JIMYHBIMU U CeMEHHBIMU
(uHaHCaMM); YMEHUE COCTABJIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHIO 3aJadd, MCCIEAOBATH IIOIYYEHHOE pELICHHE U
OIICHMBATh MPaBAOINO0I00HOCTh MOITYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATUSAMU: (pUrypa, TOUKA, OTPE30K, IpsMas, JIyd,
JOMaHas, YrojJ, MHOTOYI'OJIbHUK, TPEYroJIbHUK, PAaBHOOCAPEHHBIA U
PaBHOCTOPOHHHUM TPEYTrOJbHUKH, IPSIMOYIOJIbHBIA TPEYrOJIbHUK, MEINAHA,
OuccekTpuca 5 BBICOTA TpeYrojbHUKa, YETBIPEXYTOJIbHUK,
napajuiesiorpaMmm, poM0, IPSMOYTOJILHUK, KBaJIpaT, TPAIEIUs; OKPY>KHOCTH,
KpyT, KacareiabHasl; 3HAKOMCTBO C MTPOCTPAHCTBEHHBIMH (PUTYpAMU; YMECHHE
peumiatb 3aJa4d, B TOM YHUCIIC H3 HOBCGHH@BHOﬁ KHM3HH, Ha HAXOXJICHUC
FeOMETPUYECKUX BEIMYMH C MPUMEHEHUEM HM3yYEHHBIX CBOMCTB (QUryp U
(hakToB

10

YMeHHne OomnepupoBaTh IMOHATHSIMHU: PaBEHCTBO (QUryp, PaBEHCTBO
TPEYroJIbHUKOB; TMapauIeIbHOCTh U TEPICHAUKYISIPHOCTh TPSMBIX, YroJl
MEX]y TIPSIMBIMHU, TIEPIICHINKYIISP, HAKIIOHHAS, IPOCKIHsI, ogooue Gpuryp,
moI00HBIE TPEYTOJIBHUKH, CUMMETPHSI OTHOCHUTEIFHO TOYKH W MPSIMOM;
YyMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETPUIO U Tomooue ¢uryp,
NapaJIeIbHOCTD U MEPICHAUKYIISIPHOCTD MPSIMBIX B OKPY)KAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATUSAMHU: JUIMHA, PACCTOSHHUE, Yroi (BeTUYHHA
yria, CHHYC M KOCHHYC yIJla TPEeyrojbHHKA), IJIOMIA/lb; YMEHUE OLIEHUBAThH
pa3Mepsl MPEIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE MPUMEHSATH
(dhopMyIbl IepuMeTpa U IIIOHIAAN MHOTOYTOJIbHUKOB, ITMHBI OKPYKHOCTHU U
IWIoMaaM Kpyra, oObeMa NpPSIMOYrOJIbHOTO Mapajulefienunesia; yMeHHue
OPUMEHSTh MPU3HAKUA PAaBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojabHuka, teopemy lludaropa, TpuroHomMerpuyeckrue COOTHOIICHUS
JUIS BBIYMCIICHUS IJTUH, PACCTOSHUH, TIIONIAeH

12

YMeHue I/I306pa)KaTb IIJIOCKHC (1)I/Il" YPbL n nux KOM6I/IHaHI/II/I,
IIPOCTPAaHCTBCHHLIC (bHprbI OT DYKH, C IIOMONIIBIO IIepTé)KHLIX
HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCAHHIO

13

YMmenue ONICpUPOBATh NOHATUAMU: NPAMOYIOJIbHasA CUCTEMa KOOPAWHAT,
KOOpAWHATBI TOYKHU, BEKTOpP, CyMMa BCKTOPOB, IMMPOU3BCIACHUC BCKTOpPA Ha
YUCJIO, CKAIAPHOC TMPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJb30BATH
BCKTOPBI U KOOPAWHATHI UIA MPCEACTABJICHUA NAHHBIX W PCIICHHA 3a/ia4d, B
TOM YUCJIC U3 JPYT'UX y‘-Ie6HBIX MNpeaAMCTOB U peaanoﬁ KHN3HHU

14

YmMmenue OICpHUpPOBaTh INMOHATHAMU: CTOJIOMKOBBIC U KPYroBbBIC THArpaMmal,
TaGJ’II/ILILI, CpCaHCC apI/I(I)MCTI/I‘-IeCKOC, MEuaHa, HanOOJIbIIIee U HAUMEHbIIICE
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3Ha4YeHUs,  pa3Max  4YHMCIOBOrO  Habopa;  yMEHUE  M3BJICKATh,
WHTEPIPETUPOBATh U NMPeoOpa30BhIBaTh MH(POPMALINIO, PEACTABICHHYIO B
TabJMIIaX U Ha AMarpamMMmax, OTPaKarollyld CBOMCTBA M XapaKTEPUCTHUKH
pealbHBIX IIPOLIECCOB U SABJICHHUM; YMEHUE pPAaCIO3HaBaTb W3MEHYUBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUSAMHU: CIy4allHBIA ONBIT  (CIy4alHbIN
SKCIEPUMEHT),  DJIEMEHTapHOE  COObITUE  (PJIEMEHTapHBIH  HCXOJ)
CIIy4aifHOTO OTIbITa, CIly4aiiHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHHE
HaxXOJUTh  BEPOSATHOCTU  CIAy4alHbIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMM; YMEHUE pEIliaTh 3a7auu
METOJIOM OpPraHU30BaHHOIO Iepedopa U C MCHOJIB30BAaHMEM IpaBHIIA
YMHOKEHUS; YMEHHE OLEHUBAaTh BEPOSITHOCTU pEAIbHBIX COOBITHMH U
SBJICHUH, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHI B OKpY)KAIOIIEM MHUPE U B KM3HHM; 3HAKOMCTBO C IOHSTHUEM
HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHMCET U €ro
POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHne BbIOMpATh MOIXOIANANA U3yYEHHBIN METOJ JJI PEIICHUs 3aayuH,
MPUBOJNTH TMPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U
JKU3HH, PACMO3HABATh IMPOSIBJICHHE 3aKOHOB MATEMAaTUKH B HCKYCCTBE,
OIHUCHIBaTh OTHEJbHBIE BBIJIAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHSI MAaTE€MaTUKU KaK HAyK{, MPUBOJUTH MPUMEPHl MAaTEMATHYECKHUX
OTKPBITHM U UX aBTOPOB B OT€YECTBEHHON Y BCEMUPHON UCTOPUU
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HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO
MATEMATHUKE

Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
1 Hucna v BIYMCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky qeMMoCTy HEIbIX YUCe
12 OOBbIKHOBEHHbIE U JECSATHUYHBIE OPOOH, MPOLEHTHI, OECKOHEUHbIE MEPUOIUUECKHE
' npobu
1.3 PanmonanpHble yncna. ApudmMerndeckue onepanyy ¢ pallMoOHaIbHBIMU YUCIIaMU
1.4 JleiicTButenpHble yncia. ApudpMeTndyecKre onepainmy ¢ AeHCTBUTEIbHBIMU YHCIIAMU
15 HpI/I6J'II/DKéI-£HBI€ BBIYMCIICHUS, ITPaBUIa OKPYIJIEHUS, IPUKUJIKA U OLIEHKa pe3yibTara
BBIYMCIICHUI
2 Anrebpandeckue BbIpaKeHHs
2.1 BbykBeHHbIE BbIpa)XeHUs (BBIPAKEHHS C IEPEMEHHBIMH )
29 CreneHs ¢ nenbIM nokasareneM. CTeneHb ¢ pallMOHAIBHBIM HOKa3areneM. CBONCTBa
CTENEeHU
2.3 MHorouneHs!

24 Anrebpanyeckas 1poOb

Apudmernueckuil KOpeHb HaTypanbHOU creneHH. JlelicTBusa ¢ apudMeTndecKuMu

2.5 KOPHSIMU HaTypaJbHOW CTEIIEHU
3 YpaBHEHUs 1 HEPABEHCTBA
3.1 enwie 1 npoOHO-paroHaabHbIe ypaBHEeHUSI. CUCTEMBI i COBOKYITHOCTH YpaBHEHUM
39 ensie u ApoOHO-panMoOHANIbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYIMHOCTH
HEPABEHCTB
3.3 Perrenye TeKCTOBBIX 3ama4
4 YucoBeIe MOCISIOBATEILHOCTH
4.1 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEN
4.2 ApubmMernueckas ¥ TeOMEeTprUUecKas nporpeccuu. @opmMyia CJI0KHBIX MPOIEHTOB

5 DyHKIUN

Oynkuus, cnocoosl 3aaanus Gpynkuuu. ['paduk dyHkuuu. O6nacTe onpeaencHus u
MHOJKECTBO 3Ha4YeHui (yHKiuu. Hymu ¢yHknuu. [IpoMexyTKku 3HaKOMOCTOSIHCTBA.

31 IIpoMeXyTKM MOHOTOHHOCTH (QYHKIUH. MaKCUMyMbl M MHUHUMYMbI (YHKIUH.
HauOouibliee 1 HauMeHblee 3HaYeHUE (PYHKIUU Ha TPOMEKYTKE
6 KoopauHaTs! Ha IpsAMOM U IIJIOCKOCTU
6.1 Koopnunarnas npsimas
6.2 JlexapTOBbI KOOPAMHATEI HA INIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue GUrypbl ¥ UX CBOHCTBA

7.2 TpeyroJibHUK

7.3 MHOTOyroJabHUKH

7.4 OKpYXHOCTb U KpyT

7.5 I/I3MepeHHe IrCOMCTPHUICCKUX BCIINYNH




7.6

BekTops! Ha IIJIOCKOCTH

8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BeposiTHOCTD
8.3 KombunaTopuka
8.4 MHuoxecTBa
8.5 I'padsr

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBSIBATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJI51 YUHEHUKA

Maremaruka. BeposiTHOCTb U cTaTucTuka: 7- 9-e Ki1acchl: 0a30BbIi ypOBEHb: yUEOHUK: B 2
yacTsx; 1-oe uznanue, Boicorkuii U.P., Slmenko U.B., Mocksa «IIpocsemnienue» 2024

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

- Briconkuii U.P.: BepositHocTh u cTatucTtika 7-9 kinaccel CamocTosiTenbHbIe padoThl, MOCKBa

«IIpocsemmennen, 2025;

- lectakos C.A., flmenko 1.B., Matemarnka. YHUBEpCaTbHBIE MHOTOYPOBHEBBIN COOPHUK
3agad. 7 — 9 knaccel, Mocksa «IIpocsemienue», 2025.
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