HOACHUTEJIBHAA 3AIIMCKA

B coBpemenHOM 1IM(POBOM MHUpPE BEPOSTHOCTh M CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTb, KaK C TOUYKU 3PEHUSI MPAKTHUECKUX MPHUIOKEHUH, TaK
U UX pOJiM B 00pa3oBaHUM, HEOOXOJMMOM KakJI0oMy 4enoBeKy. Bo3spacraer uucio
npodeccuit, Mpu OBJIAJACHUU KOTOPBIMU TpeOyeTcss xopoiasi 6a3oBas MOATrOTOBKA
B O00JaCTH BEPOATHOCTH W CTAaTUCTHKW, Takas IMOATOTOBKA BaKHA I
MIPOJIOJDKEHUST 00Pa30BaHUSI M I YCIIEITHON MTPodheCCUOHAILHON Kaphephl.

Kaxxpiii ueoBeKk MOCTOSTHHO MTPUHUMACT PEIICHUS HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JJIsi 00OCHOBAHHOT'O TIPUHATUS PEUICHUS B YCIOBHUSIX HEIOCTAaTKa
Wi U30bITKa HOpMAIMK HEOOXOAUMO B TOM YHCIJIE XOPOIIO chOpMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUUECKOE MBIILICHHUE.

NMeHHO T1OATOMY OCTPO BCTaja HEOOXOAUMOCTh Cc(OopMHpOBATH Y
oOydJaronmxcs PyHKIMOHAIBHYIO TPaMOTHOCTD, BKJIIOUAIOIIYIO B CE0S B KaUueCTBE
HEOTHEMJIEMOM  COCTABIMAIOLIEH YMEHUE  BOCHPUHUMATh U KPUTUYECKH
aHaJIM3UPOBaTh UH(OpPMAIINIO, IPECTABICHHYIO B Pa3IUYHbIX (hopMax, MOHUMATh
BEPOSITHOCTHBIA XapakTe€p MHOTHUX PEaJIbHBIX IIPOLIECCOB M 3aBUCHUMOCTEM,
MIPOU3BOJUTH MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yUeOHOM Kypce C OCHOBHBIMM MPUHIIUTIAMU cOOpa, aHATN3a U
MPEICTaBICHUS JaHHBIX M3 Pa3IMYHbIX chep KU3HU OOIIeCTBA U TOCYAapCTBa
npuoliaer o0ydaromuxcsi K OOIIeCTBEHHbIM HHTepecaMm. M3yueHne OCHOB
KOMOWHATOPUKHN pPa3BUBAET HABBIKM OpraHu3aluu mnepedopa M Mmoicuéra yucia
BapUaHTOB, B TOM YHUCJIE B MPUKJIAHBIX 33/ladaX. 3HAKOMCTBO C OCHOBAMHU TEOPUH
rpadoB co31aéT MaTreMaTu4eckuil GyHIaMEHT i1 OPMUPOBAHUSI KOMIIETEHIIUHN B
obnacti MHPOpPMATUKU U HU(PPOBBIX TeXHONOrUH. [Ipy U3yueHUU CTATUCTUKHU U
BEPOSITHOCTA O0OTamIaloTCsl TMPEACTaBICHUS OOYJalOIMXCA O COBPEMEHHOM
KapTUHE MHUpa U METOJaX ero HccleqoBaHus, (HOpPMHUPYETCS MOHHUMAHHE POJH
CTaTHUCTHKHU KaK UCTOYHMKA COIMATbHO 3HAYMMONU WH(POPMALIUH U 3aKJIa{bIBAIOTCS
OCHOBBI BEPOSTHOCTHOT'O MBIIILJICHHUS.

B cooTBercTBUM ¢ AaHHBIMU LENSIMH B CTPYKTYpPE MpPOrpamMMbl y4eOHOIO
Kypca «BeposTHOCTb U CTaTHCTHUKA» OCHOBHOI'O OOIIEro 00pa30BaHUs BbIJIEJIECHBI
CIIEIYIONINE COAepkKaTebHO-MeToandeckne nuHuM: «lIpencraBienrne MaHHBIX |
onucaTejbHasi CTAaTHUCTHKa», «BeposATHOCTb», «DJIEMEHThl KOMOWHATOPHUKN,
«BBenenue B Teoputo rpadoBy.

Conepxanue uann «lIpeacraBiieHne JaHHBIX U OMKCATENbHASI CTATHCTUKAY
CIIY’)KUT OCHOBOW JJi1 (pOpMHpOBAaHHMS HABBIKOB pabOThl ¢ HWHGOpPMAIUE: OT
YTEHUSI W UHTEpHperanuu HHOOpMalUU, TMPEACTaBICHHON B Ta0iuIax, Ha
auarpaMmax M rpadukax, g0 cOopa, HpeAcTaBiIeHUS U aHalu3a JaHHBIX C
UCIIOIb30BAaHUEM CTAaTUCTUYECKUX XapaKTePUCTHK CPEAHUX U PaCCEHUBAHMUS.
PabGoTtass ¢ nmaHHbIMU, OOyYaroIIMecs ydaTcsi CUUTHIBATh U HMHTEPIPETHUPOBATH



JIAHHBIE, BBIIBUTATh, ApPryMEHTUPOBATh M KPUTHUKOBATh MPOCTEUIINE THUIOTE3BI,
pPasMBIIUIATh HaJ (paKTOpaMu, BBI3BIBAIOIIUMH H3MEHUYMBOCTh, M OIEHUBATh MX
BJIMSTHUE HA PACCMAaTPUBAEMBIE BEJIMUYUHBI U ITPOLECCHI.

NHTYyUTUBHOE NPEACTABICHUE O CIy4alHOU U3MEHUYMBOCTH, MCCIIETOBAHUE
3aKOHOMEPHOCTEW W TEHAEHUUN CTAaHOBUTCA MOTHUBHUPYIOLIEH OCHOBOM JUIA
M3Y4YEHHUSI TEOPUM BEpPOATHOCTEM. bomblioe 3HaueHME HMMEKT IPAKTUYECKUE
3a/1aHHS, B YACTHOCTH OIIBITHI C KJIACCHYECKUMU BEPOSATHOCTHBIMHA MOJEIISIMU.

[ToHsiTHE BEPOSITHOCTH BBOJIMTCS KaK Mepa MPaBIOMOA00Us CIIy4aitHOTO
coObiTusi. Ilpm wu3ydeHun yueOHOro Kypca oOOydaroIIuecs 3HAKOMSATCS C
MPOCTEMIIUMHA  METOJAMH  BBIYMCICHUS  BEpPOATHOCTEM B  CIyYaMHBIX
AKCIIEpUMEHTaX c PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HCXOJIaMHU,
BEPOSITHOCTHBIMU 3aKOHAMM, MO3BOJIIIONIUMU CTaBUTh U pelIaTh 0o0Jiee CIOXKHbIE
3ajaud. B yueOHBI Kypc BXOJSAT HayajbHbBIE MPECTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax ydyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYUYarOIIUXCSl C
MHOYKECTBAMHU M OCHOBHBIMM ONEpPalUsIMU HaJ MHOXECTBAMH, paCCMaTpPUBAIOTCS
MIPpUMEPBI IPUMEHEHUS JJIs1 PELICHMS 3a]ad, a TAaKXKE HCIOJIb30BaHUSA B JIPYTUX
MaTEMaTHYECKUX Kypcax U yueOHBIX IpeIMeTax.

B 9 knmaccax usywaercs y4eOHBIH Kypc «BepoSTHOCTH M CTAaTHCTHKA», B
KOTOpbI  BXOmAT paspensl: «lIpencraBneHue AaHHBIX M ONUCATENbHAA
CTaTUCTUKaY», «BeposTHOCTb», «DJeMEeHThl KOMOMHATOpUKW», «BBenenue B
Teopuio rpadoBy.

Ha usydenue yuebHoro Kypca « BeposSsTHOCTh M CTaTUCTUKA» OTBOJIUTCS B 9
kiacce — 34 gaca (1 yac B HEZEN0).



COJEPKAHUE OBYUEHUSA
9 KITACC

[IpeacTaBnenne MAaHHBIX B BHAE TaOnuil, JAuarpamMm, Tpadukos,
WHTEpHpeTanus JaHHbIX. UTeHrne U mocTpoeHue Tabiaull, Auarpamm, rpadukoB mo
pEanbHbIM TaHHBIM.

[lepecranoBku u ¢akropuan. CoueTaHus U YUCIO codeTaHuil. TpeyroJbHUK
[Tackansd. Pemienue 3a1ad ¢ UCIOJIb30BAaHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposSTHOCTh. CirydaliHbI BBIOOpP TOYKH M3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JyTH OKPYKHOCTH.

Hcnbitanne. Ycenex u Heynada. Cepust MCHOBITaHUK A0 MEPBOrO YCIEXa.
Cepus wucnbitanuii bepuymnu. BeposTHOCTH COOBITHM B CEpUM  HCHBITAHUM
bepnymm.

CnyvaliHas BeJIMYMHA W PACHPEACICHHUE BEPOSTHOCTEN. MaremaTtnueckoe
oxupanue W jaumcnepcusd. lIpumepbl MaremMaTHMYeCKOro  OXHUIAHUS — Kak
TEOPETUYECKOI'0 CPEAHEr0 3HAUEHUs BEIMYMHBI. MaTeMaTHUuecKOe OXUJAHUE U
IUCIIEPCUSl  CIyYalHOM BEJIIMYHMHBI «YHUCIO YCIIEXOB B CEPUM HCIIBITAHUU
bepnymm».

[TonsiTe o 3akoHe OonblIMX yuceld. M3MepeHue BeposSTHOCTEH C MOMOIIBIO
yacToT. Poiib 1 3HaueHue 3aKoHa OOJIbIIKUX YKCeI B IPUPOE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCThD MU CTATHUHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHMS NpOrpaMMbl y4yeOHOro Kypca
«BeposATHOCTB M CTATUCTHUKA)» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSBJICHUEM HMHTEpEca K TMPOIUIOMY M  HACTOSIIEMY POCCHUUCKOU
MarT€MaTHuKu, OEHHOCTHBIM OTHOILIECHUEM K JOCTHXKCHUAM pOCCHﬁCKHX
MaTeMaTUKOB U POCCHUMCKOM MATEMaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JOCTHKEHUH B APYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpaxkaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMOJIHEHUIO 00sI3aHHOCTEHN Ipa’kKJaHUHA U peau3aluu €ro
npaB, MPEACTAaBICHUEM O MaTEMaTHYEeCKUX OCHOBAaX (PYHKIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SBICHUH, MPOLEAYP TpakAaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO STUYECKUX TPOOJIEM, CBA3AHHBIX
C TMPAKTUYECKUM TMPUMEHEHHEM JOCTHKEHHM HayKHh, OCO3HAHHEM BaKHOCTH
MOPaJbHO-3TUYECKUX MMPUHIUIIOB B J€ITEILHOCTH YUYEHOTO;

3) Tpyn0BOE BOCIIUTAHHE:

YCTaHOBKOW Ha AaKTHUBHOE YYacTH€ B pPEIICHUU NPAKTUYECKUX 3a7ad
MAaTeMaTUYE€CKOW HaNpaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTU4YECKOro
o0pa3oBaHUsl Ha MPOTSKEHUU BCEU XKU3ZHU I YCHENHOW MpoecCHOHAIbHOM
JESTEIbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBHUIYATLHON TPAeKTOpUH 00pa30BaHUs U KU3HCHHBIX TIAHOB C
y4ETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acreTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBI0 K HAMOIMOHAJIBHOMY U  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, PEIICHUH, pacCyXICHHIl, YMEHUIO BUJIETh
MAaTeMaTU4E€CKUE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 IO3HAHMS:

OpPHEHTAllUENl B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX
MpPEeICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YE€IOBEKA, MPUPOABI U
o0uiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM Haykh Kak cdepbl YeloBEYECKOi
NEATEIIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYUMOCTH JUIA PA3BUTUS LUBUJIM3ALNH,
OBJIQJICHUEM SI3BIKOM MATEMaTUKU U MaTeMaTUYECKOW KYJIbTYPOM KaK CpeICTBOM
IMIO3HAHUA MHpPA, OBJAACHUCM HpOCTCﬁHIPIMH HaBbIKaMU I/ICCJIGHOBaTeJILCKOﬁ
NEATEIIbHOCTH;



6) ¢usmueckoe BocnuTaHuMe, GOPMHPOBAHHME KYJIBTYPbl 310POBbSl H
IMOLMOHAJIBHOI0 0JIAr ONOJIYYHSI:

TOTOBHOCTHIO TPUMEHSITh MaTEMaTHUYECKHWE 3HAHUSI B HHTEpPecax CBOETO
3I0pOBBS, BEACHUS  3I0pOBOr0  oOpa3za KW3HH  (3J0pOBOE€  THTaHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHITUA U OTABIXa, peryispHas ¢u3ndeckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HABBIKA PEeQIEKCUU, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY U TAKOT0 )K€ IMpaBa APYroro 4eJI0BeKa;

7) 3KoI0rM4ecKoe BOCIIUTAHHUE:

OpUEHTAallMEeN Ha MPUMEHEHHE MaTEeMaTHUYECKUX 3HAHUU JJIsI pellieHus 3a1ad
B 00JIACTM COXPAaHHOCTH OKpYXKalollel Cpebl, MIAHUPOBAHUS IOCTYIKOB H
OLICHKA HX BO3MOXKHBIX MOCHEACTBUM I OKPYKAIOIIEH Cpelbl, OCO3ZHAHUEM
rJ100adbHOTO XapaKkTepa IKOJIOTMUECKUX TPOOJIEM U MyTeH UX PEelICHUs;

8) aganTanusi K U3MEHAIOIMUMCS YCJIOBUSM CONHAJIbHOH M MPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUIECKYIO NIeATeTbHOCTh, B TOM YHUCIIE
YMEHUE YYUTBHCSA Y NPYTUX JIOJAeH, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU M KOMIIETEHITUU U3 OMBITA APYTHX;

HEOOXOAMMOCTEIO B (OPMHUPOBAHWM HOBBIX 3HAHUM, B TOM YHCIIE
dbopMynTUpoBaTh UAEH, MMOHATHS, TUIIOTE3bl 00 00BEKTAX U SBICHUSIX, B TOM UHCIIC
paHee HEHW3BECTHBIX, OCO3HaBaThb JAC(UUUTHI COOCTBEHHBIX 3HAHHM U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHTYallMi0, BOCIHPHUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIONUN KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAaEeMbIe PEIICHHUs] U JACUCTBUS, (OPMYIHpPOBATH M OIEHUBATH PHUCKU H
MOCIIENCTBUS, (GOPMHUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIbTATHBI
ITo3HaBaTe/bHbIEC YHHBEPCAJbHBIC YYeOHbIE AeHCTBUSA

ba3oBble joruveckue geiicTBus:

e BBISIBISITh U XapaKTepU30BATb CYIIECTBEHHbIE MPHU3HAKU MATEMaTUYECKHU X
OOBEKTOB, TMOHSATHI, OTHOIICHUH MEXIYy TMOHATHAMHU, (POPMYIUPOBATH
ONIpEICNICHUs  TOHATHUHA, YCTAaHABJIMBATh  CYIIECTBEHHBIA  MPU3HAK
KJIaccu(ukauyu, OCHOBaHUA [IJid OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOAMMOTO aHAIN3a;

e BOCHpHHHMATH, (opMynTUpOBaTH W  MNPEOOPA3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE U OTpUIlATEIbHBIC, €IUHWYHBIC, YacCTHbIE H OOIIHe,
YCJIOBHBIE;



BBISBIISITh ~ MaTeMaTHYeCKHMe  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (akrax, JaHHBIX, HAOJIONEHUAX U YTBEPXKICHUSX,
npeasaraTb KpUTEPUU JJIs BISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JeNlaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
VHAYKTUBHBIX YMO3AaKJIIOUECHUN, YMO3aKJIOUECHUN 110 aHAJIIOTUH;

pa30upaTh JOKa3aTesbCTBAa MaTEMaTUYECKUX YTBEPKACHUH (IpsIMbIE U OT
MPOTUBHOIO), TPOBOAUTH CAMOCTOSTEIHLHO HECIOXKHBIE J10Ka3aTeIbCTBa
MaTeMaTU4YeCKuX (aKTOB, BBICTpAUBaTh APryMEHTALUIO, MPUBOIUTH
pPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOHMpaTh croco0 pemieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIbKO
BapHMaHTOB peUIeHUs, BbIOMpaTh HauboJiee MOAXOAAIUMH C Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie ucciieq0BaTEe IbCKHE NEUCTBUS

UCIIO0Jb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUM MHCTPYMEHT IMO3HAHMUS,
dbopmynupoBaTh BOMPOCHl, (UKCUPYIOUIUE MPOTHUBOPEUHE, MpodsIeMy,
CaMOCTOSITETIbHO YCTAaHaBIIMBATh HMCKOMOE W JaHHOe, (OPMHUPOBATH
THIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEHHO COCTABICHHOMY IUIAaHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAaHOBJIECHUIO 0COOCHHOCTEH
MaTeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOSITEJIbHO (POPMYITUPOBATH 0OOOIIEHUS W BBIBOJBI MO pe3yiabTaTaM
MPOBEAEHHOTO HAOMIOAEHUS, HCCIENOBaHUS, OLEHUBATh JOCTOBEPHOCTD
MOJTy4YE€HHBIX PE3YIbTATOB, BHIBOJIOB M O0OOIIECHHUIA;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHE IMPOIECCa, a TAaKXKE BBIIIBUTATH
MPETIOI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSX.

PabGora ¢ undgopmanueii:

BBISIBJIATh HEAOCTATOYHOCTh M HW30BITOYHOCTH HWH(OPMAIUHU, JTaHHBIX,
HEOOXOIUMBIX NI pElISHUsI 3a]1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh W MHTEPHPETHUPOBATH
nH(oOpMaLNIO pa3TUYHbIX BUAOB U (OPM MPEACTABICHUS;

BbIOMpaTh GopMy TpeAcTaBieHUs UHPOpPMAIUU U WIUTIOCTPUPOBATH
peraeMble 3a7aud  CXeMaMH, JAuarpaMMmamu, HHOM Trpadukod U uUX
KOMOMHAIUSIMU;

OLICHUBATh HAAEKHOCTh WH(POPMAIMK TI0 KPUTEPUSIM, MPEITOKECHHBIM
yUUTENIeM WA COPMYTUPOBAHHBIM CaAMOCTOSITEIILHO.

KoMMyHHUKAaTHBHBIE YHHBEpCAJIbHbIEC YUeOHbIe 1eliCTBHSA:

BOCIIpUHHUMATH U q)OpMYJ'II/IpOBaTB CYXACHUA B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu 06IJ_ICHI/I51, SACHO, TOYHO, TpaMOTHO BBIPpAXXaTh CBOIO TOYKY 3PCHUA



B YCTHBIX U MHUCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHS 1O XOJY PEUICHUS
3aJ1auyn, KOMMEHTUPOBATh MOJY4ECHHBIN pe3yJbTar;

B X0JI¢ OOCYXKJICHHS 3aJ]aBaTh BOIMPOCHI MO CYIIECTBY 00CYX IaeMON TEMBbI,
npoOJeMbl, perraeMoil 3a/iauu, BhICKa3bIBaTh UJIEH, HAIICJICHHBIE HA MOUCK
pelIeHus], COMOCTaBJIATh CBOM CYXICHUS C CYXKICHHSIMU JIPYyTUX
YYaCTHUKOB JAHaiora, oOHApyX UBaThb PAa3UYUE U CXOJCTBO TMO3UIUU, B
KOppeKTHOH popme popMyIrpoBaTh pa3HOTIaCHs, CBOU BO3PKCHHUS;
MIPE/ICTaBIISATh pe3yabTaThl perieHus 3aa4u, IKCIIEPUMEHTA,
HCCIIEIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BHIOMPATh (hOpMAaT BBHICTYIJICHUS
¢ y4€TOM 3a/1a4y Npe3eHTalul U 0COOEHHOCTEH ayuTOpuUH;

MOHUMATh U UCIOJbH30BATh NMPEUMYIECTBA KOMAHIHON W WHIUBUIYaTbHOM
paboThI P PEIICHUH YyUeOHBIX MAaTEMATUUYECKUX 3a/1a4;

NPUHUMATH 1I€Jb COBMECTHOM AESATENbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboOThl, pachpenensiTh BUIbI pabdoOT, I0roBapuUBaThCA,
00CYXXJIaTh MPOIIECC U PE3yJbTaT pabOThI, 0000IIaTh MHEHHUS HECKOJBKHX
JIIOJIEH;

y4acTBOBaTh B TPYINIOBBIX (opMax padboTel (0OCyx)IeHus, oOMeH
MHEHHSIMU, MO3T'OBBIE LITYPMBbI U IPYTHUE), BBIOJIHATH CBOIO 4acTh padOThI
U KOODJIWHUPOBATH CBOW JICUCTBUS C JPYTUMH 4YJI€HAMU KOMaH/IbI,
OLICHMBATh Kay€CTBO CBOEr0 BKJIaJa B OOMIUNA MPOAYKT MO KPUTEPUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHUCTBUSI.

PeI‘y.HHTPlBHbIe YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

CﬂMOOpI‘aHI/I3aIII/ISIZ

CaMOCTOATEIBHO COCTAaBIIATH IUIAH, AJITOPUTM PEIICHUS 3aaadyu (WM €ro
4acTh), BBIOMpATh CHOCOO pEIICHHS C YYETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATH
BapUaHTHI pElIeHUH ¢ y4€TOM HOBOM HHGPOPMAIIUU.

Cam OKOHTPOJIb, IMOIIMOH aJIbHbIA UHTEJLJIEKT:

BJIaJIETh CITIOCOOAMHM CaMONPOBEPKU, CAMOKOHTPOJIS TIpoIlecca U pe3yibTara
pEIIeHUs] MAaTEMATUYECKOM 3a/1a4u;

MPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOBHUKHYThH IIPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHBBI B JICSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
HalJICHHBIX OMMOOK, BBHIABIECHHBIX TPYAHOCTEH;

OIICHHUBATh COOTBETCTBHUE pe3yJibTaTa AEATEIbHOCTU IMOCTaBJICHHOW 1EIU U
YCJIOBHSM, OOBSCHATh NMPUYUHBI JOCTHXKCHHS WU HEIOCTHIKCHHS I1CJIH,
HaxOJIUTh OMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATHBI

K xonmy oOydenus B 9 kiacce oOy4damOUIUMKACS TMOJYYUT CIECIYIOIIHE
MIPEAMETHBIE PE3YIIbTATHL:

W3Bnexkarb W mpeoOpa3oBbIBaTh HHGOpPMAIMIO, MPEACTABICHHYIO B
pa3lIMYHbIX HCTOYHUKAX B BHJE TaOJUl, AUAarpaMm, rpapuKoB, MPEICTABIATH
JaHHBIC B BUJIC TAOJUII, AUATPaMM, TPaPUKOB.

Pemarpe 3amaum  OpraHuM30BaHHBIM IEpeOOpPOM BapHAHTOB, a TaKKE C
HCITOJIh30BaHMEM KOMOMHATOPHBIX MTPABUJI U METOIOB.

Hcnonp30Bare omnucaTesIbHbIE XApPAaKTEPUCTUKUA [JII MAaCCHUBOB YHMCIIOBBIX
JAHHBIX, B TOM YU CJI€ CPEAHUE 3HAYCHUS U MEPbI pACCEHBAHUS.

Haxonuth 4acTOThI 3HAYEHHUM W YaCTOTHI COOBITHSI, B TOM UYHCJIC MOJb3YSICh
pe3yibTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUM.

Haxonuth BEpOATHOCTH CIy4allHBIX COOBITUI B M3YyYEHHBIX OMBITaX, B TOM
YHUCJI€ B OMBITAX C PaBHOBO3MOXXKHBIMHM 3JIEMEHTApPHBIMH COOBITHSIMU, B CEPHUSIX
WCIBITAHUM [0 IIEPBOIO yCII€Xa, B CEPUAX UCIIBITAHUN bepHyuin.

NMerp 1npeacraBiieHHME O CIy4YalHOM BEJIMYMHE U O pacClpelesICHUU
BEPOATHOCTEH.

NMeTh mpeAcTaBlieHHE O 3aKOHE OOJBIIUX YHCEN KaK O TPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YUCEN B
MIPUPO/JIe U OOIIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE
9 KIIACC

KonuyecTBo yacos
HaumeHoBaHue pa3jejioB U TeM JyeKTpoHHbIEe (HU(PPOBBIE)
Ne n/n Kontpoabnsie | IlpakTuyeckue
NPOrpamMMblI Bcero o0pa3oBaTeJibHbIE pecypChl
padoThI padoThI
1 IToBTOpEHuE Kypca 8 kiacca 4 https://m.edso0.ru/X9A3D4T1U
2 DneMeHThl KOMOUHATOPUKU 4 1 https://m.edsoo.ru/L6WOD6VIY
3 I'eomeTpuueckast BEpOSITHOCTh 4 https://m.edsoo.ru/AOAOP8J5T
4 Ucnerranus bepuynnu 6 1 https://m.edsoo.ru/J6R7P1A7B
5 Crnydaiinasi BeTU4HMHA 6 https://m.edsoo.ru/VV4B3M7S20
6 O0600611eHre, KOHTPOJIH 10 1 https://m.edsoo.ru/W6F6R9I30
OBILIEE KOJIMYECTBO YACOB I10 34 1 2

[TPOTPAMME



https://m.edsoo.ru/X9A3D4T1U
https://m.edsoo.ru/L6W0D6V9Y
https://m.edsoo.ru/A0A0P8J5T
https://m.edsoo.ru/J6R7P1A7B
https://m.edsoo.ru/V4B3M7S2O
https://m.edsoo.ru/W6F6R9I3O




IHOYPOYHOE IINTAHUPOBAHHE

9 KJIACC
KoauuecTBo yacoB
Ne Hara DJIeKTPOHHbIE HU(POBHIE
Tema ypoka KontpoJsbnbie | IIpakTHueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE PeCypChl
padoThI padoThI
1 [IpencraBnenue naHHBIX 1 https://m.edsoo.ru/BW9IR9C3I
2 OmnmcarenbHas CTaTUCTHKA 1 https://m.edsoo.ru/N3J5A8Q2F
3 Omnepanuu HaZ COOBITUSIMU 1 https://m.edsoo0.ru/P2R1IN7M6K
4 He3aBucuMocTb COOBITHI 1 https://m.eds00.ru/R4Q0U503T
Komb6unaTopHoe npaBuiio
5 1 https://m.edsoo.ru/X1E7S7V6E
YMHOXEHUS
IlepecTranoBku. @akTopuanl.
6 p P . 1 https://m.edso0.ru/Z4L612B3F
CouyeTaHusa U YUCIO COYETaHUI
7 Tpeyronbauk Ilackans 1 https://m.edso0.ru/00Q7U507W
[IpakTHueckas padota
"Bbruncienue BeposITHOCTEN C
8 HCIIOJIE30BAHHEM 1 1 https://m.edsoo0.ru/B9J5U1D2Y
KOMOHMHATOPHBIX (DYHKITHH
AJIEKTPOHHBIX TaOIUI"
I'eomeTpuueckast BEepOSITHOCTb.
Cny4aliHBIF BEIOOD TOUKH U3
9 Y p 1 https://m.edsoo.ru/U3P4X409P
(dburypsl Ha IJIOCKOCTH, U3
OTpe3Ka, U3 IyTH OKPYKHOCTH
I'eomeTpuyeckasi BEpOSITHOCTb.
Cny4aliHBIF BEIOOD TOUKH U3
10 Y p 1 https://m.edso0o.ru/Z2R9VIT5E

(burypsl Ha IJIOCKOCTH, U3
OTpe3Ka, U3 IyTH OKPYKHOCTH



https://m.edsoo.ru/B8W9R9C3I
https://m.edsoo.ru/N3J5A8Q2F
https://m.edsoo.ru/P2R1N7M6K
https://m.edsoo.ru/R4Q0U5O3T
https://m.edsoo.ru/X1E7S7V6E
https://m.edsoo.ru/Z4L6I2B3F
https://m.edsoo.ru/O0Q7U5O7W
https://m.edsoo.ru/B9J5U1D2Y
https://m.edsoo.ru/U3P4X4O9P
https://m.edsoo.ru/Z2R9V9T5E

11

['eomeTpuueckas BEpOSITHOCTD.
CrnyyaiiHblif BIOOpP TOUKH U3
(Gurypsl Ha IIOCKOCTH, U3
OTpe3Ka, U3 IyT¥ OKPY>KHOCTH

https://m.edsoo.ru/M6K6F3H3N

12

I'eomeTpuueckas BEpOSITHOCTD.
CrnyyaiiHblif BEIOOpP TOUKH U3
(burypsl Ha IIOCKOCTH, U3
OTpe3Ka, U3 Iy OKPYKHOCTH

https://m.edso0.ru/C9C4C0OB4E

13

HcneiTanue. Ycenex u Heyaaya.
Cepus ucbITaHUN 1O IEPBOTO
ycrnexa

https://m.edsoo.ru/M6ASE3Z9W

14

Hcneitanue. Yenex u Heynaua.
Cepus UCTIBITAHUH JI0 TIEPBOTO
ycrexa

https://m.edso00.ru/S20Q8K0F8G

15

HcneiTanue. Ycenex u Heyaaya.
Cepus ucnbITaHUN 1O IEPBOTO
ycrexa

https://m.edso0.ru/J8S4U1C4K

16

HcnsiTannsa bepHymm.
BeposiTHOCTH COOBITHIA B CEpUH
ucnbiTaHui bepHynnu

https://m.edsoo.ru/Z9K5P2G2J

17

HcnsiTanusa bepryim.
BeposiTHOCTH COOBITHIA B CEpUH
ucneITaHui bepHymm

https://m.edso00.ru/O3L707G9S

18

[IpakTHueckas padota
"Ucneitannsa beprynnn"

https://m.edsoo.ru/Z8P1T5A50

19

Ciydalinas BeJIM4MHA U
pacnpenenieHle BEposSTHOCTEN

https://m.edso0.ru/L40316T1G

20

MareMaTH4eckoe OXHUJaHUuC U

https://m.edsoo0.ru/O3A8V504M



https://m.edsoo.ru/M6K6F3H3N
https://m.edsoo.ru/C9C4C0B4E
https://m.edsoo.ru/M6A8E3Z9W
https://m.edsoo.ru/S2Q8K0F8G
https://m.edsoo.ru/J8S4U1C4K
https://m.edsoo.ru/Z9K5P2G2J
https://m.edsoo.ru/O3L7O7G9S
https://m.edsoo.ru/Z8P1T5A5Q
https://m.edsoo.ru/L4O3I6T1G
https://m.edsoo.ru/O3A8V5Q4M

JUCIIEPCHS CIIy4alHON
BEJINYUHBI

21

[IprMepbl MaTEMAaTHYECKOTO
O’KHJIaHUS KaK TEOPETUYECKOrO
CpCAHCTO 3HAYCHHWA BCIIMYNHBI

https://m.edsoo0.ru/G5Z5V4D9A

22

TTousiTre 0 3aK0oHE OOJIBIITNX
qucenn

https://m.edsoo.ru/U3V1V9V50

23

N3mepenue BeposITHOCTEN €
MIOMOIIIBIO YacTOT

https://m.edso0.ru/C8K9X9C10

24

[Ipumenenune 3akoHa OOJIBIINX
qrcen

https://m.edsoo.ru/F6H1X4P6W

25

O0o001Ienye, cucTeMaTH3aIus
3HaHui. [IpencraBienue
JTAHHBIX

https://m.edso0.ru/Q4D3Q5Y1L

26

O0001Iene, cucTeMaTH3aIus
sgaguil. OnucarenbHas
CTaTUCTHKA

https://m.edsoo.ru/D7V5N8V7R

27

O0001enue, cucTeMaTH3amus
3HaHui. [IpeacraBienue
Ja"HeIX. OnucarenbHas
CTaTHUCTHKA

https://m.edso0.ru/O9P8Q7G7E

28

O0001enue, cucTeMaTH3amus
3HaHUU. BeposTHOCTH
CIIy4aifHOTO COOBITHS

https://m.edsoo.ru/U3A3P1B70

29

O0001Iene, cucTeMaTH3aIus
3HaHWUN. BeposaTHOCTH
CITy4aifHOTO COOBITHSI.
DeMeHTbl KOMOMHATOPUKH

https://m.edsoo.ru/NSR5D5T6X



https://m.edsoo.ru/G5Z5V4D9A
https://m.edsoo.ru/U3V1V9V5O
https://m.edsoo.ru/C8K9X9C1O
https://m.edsoo.ru/F6H1X4P6W
https://m.edsoo.ru/Q4D3Q5Y1L
https://m.edsoo.ru/D7V5N8V7R
https://m.edsoo.ru/O9P8Q7G7E
https://m.edsoo.ru/U3A3P1B7O
https://m.edsoo.ru/N5R5D5T6X

O0o00611eH1Ee, CUCTEMATH3ALIHS

30 3HAHMI. DIEMEHTHI 1 https://m.edso0.ru/I8Q0Y8D6K
KOMOHMHATOPUKHU
O00011eHEe, cCUCTEMATH3AIUs
31 SHAHM, NCMEHTEL . 1 https://m.edso0.ru/NSH7Q1F0Y
koMOuHaTOpUKH. CiiyuyaiiHbIe
BEJIMYUHBI U pacrpeieiICHUs
O0001Ienue, cucTEMaTH3aIUs
32 3HaHWi. CirydaiiHble BEIMYHHBI 1 https://m.edsoo.ru/\V2W9P8R5Z
U pacnpeesieHus
33 WroroBast KoHTpoNbHAs padora 1 https://m.edsoo.ru/D1A2F2U0W
34 iizi;elme, CHCTEMaTHEAtA 1 https://m.eds00.ru/EQVAW6EHIV
OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/I8Q0Y8D6K
https://m.edsoo.ru/N5H7Q1F0Y
https://m.edsoo.ru/V2W9P8R5Z
https://m.edsoo.ru/D1A2F2U0W
https://m.edsoo.ru/E0V4W6H9V




ITPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJBLHOM IPOT'PAMMBI

9 KITACC
Kon .
IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
NpoBepPsieMOro .
00pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekats u mpeoOpa3oBbIBaTh HH(GOPMAINIO, TPEICTABICHHYIO B
5.1 pa3IUYHBIX HCTOYHUKAX B BHUAEC TaONWIl, auUarpamm, TrpaduKoB,
NpeCTaBIATh JaHHbBIE B BUJE TaOIUII, AHarpamMm, rpadukoB
£ 5 Pemare 3amaum OpraHM30BaHHBIM IEpPEOOPOM BAPHAHTOB, A TAKKE C
' HCIOJIb30BAHNEM KOMOMHATOPHBIX MPABHJI U METOJIOB
Hcrnonp30BaTe  ONMUCAaTENIbHBIE  XapAaKTEPUCTUKU  JUII  MAacCUBOB
5.3 YHUCJIOBBIX [JAHHBIX, B TOM YHCJIE CPEAHHE 3HAYEHUS U MeEpbI
paccenBaHus
54 Haxoaute 4acToThl 3HA4eHUH M YacTOThl COOBITHS, B TOM 4YHCIE
' HOJIb3YSICh Pe3yJIbTaTaMu MPOBEAEHHBIX U3MEPEHUIN U HAOII0IeHUH
Haxoaute BEepOATHOCTH CIy4alHBIX COOBITUI B M3yYEHHBIX OIBITAX, B
- TOM YHCJIE B OIbITAX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
' COOBITUSIMH, B CEpPHAX MCIBITAHUM J0 MEPBOro ycrmexa, B CepHsx
ucnslTaHui bepryim
5 6 HNmetp mpencraBiieHUE O CIIyYallHOW BEJIMYHMHE W O PacHpeiesieHUur
. BEPOATHOCTEN
Nmets npencraBieHne o 3akOHE OOJIBIIMX YMCET KaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTM M O pOJM 3aKOHa

OONBIIUX YHCEN B IPUPOJIE U OOIIECTBE




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPAKAHUS
5) BeposiTHOCTB U cTaTUCTHKA
[IpencraBneHne JaHHBIX B BHJE TAOJHII, TUarpaMM, rpaduKoB, HHTEPIIPETALIHS
5.1 JTaHHBIX. UTEeHUEe U MOCTPOEHHE TaONuIl, AMArpaMM, rpa@HUKOB MO peaibHbIM
JTAHHBIM
5.2 [TepecranoBku U (hakTopHa
5.3 CoueTaHus ¥ 9UCIIO COYCTaHUH
5.4 Tpeyronsuuk Ilackans. Pemenue 3a1au ¢ UCMONIb30BaHHEM KOMOUHATOPUKHU
- ['eomerpuueckass BepoSTHOCTh. CIIy4ailHBIN BBIOOP TOYKH W3 (QUTYpPBl Ha
' IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPYKHOCTH
5.6 HcnbiTanne. Ycnex u Heyaada. Cepusi UICIIBITAHUN 10 IEPBOTO ycIexa
5.7 Cepust ucnbiTanuii bepHymn. BeposTHOCTH COOBITHH B CEpUM HUCTIBITAHHMA
' bepnymm
5.8 CirydaliHasi BEIMYMHA U PacIIpeie]ICHUE BEPOATHOCTEN
£ g MaremaTtuueckoe oxuaanue u gucnepcus. Ilpumepsl MaTeMaTH4eCKOro
' 0KHMJIaHUS KaK TEOPETUYECKOTO CPEIHET0 3HAUCHUS BETUUNHBI
510 MareMarnueckoe OXHJIaHHE M JUCHEPCHs] CIyYalHOM BEJIMYMHBI «YHCIIO
' YCIIEXOB B C€pUU HCTbITaHUN bepHyim»
511 [TonsiTue o 3akoHe OonbIMX unced. M3MmepeHue BEPOSTHOCTEH C MOMOIIBIO
' 4acToT. PoJib ¥ 3HaUCHME 3aKOHA OOJIBIIMX YHCEN B IPUPOJIC U OOIIECTBE




ITPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHUS OCHOBHOI OBPA30OBATEJIbLHOH
ITPOT'PAMMBbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHMS K MPEeAMETHBIM Pe3yJIbTATAM OCBOEHUSA
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOIO 001I1er0
oOpasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHITUSIMU: MHOXECTBO, ITOJIMHOKECTBO, OINEpALUU
Ha/l MHOKECTBAMMU; YMEHHUE ONEPUPOBATh MOHATUAMU: Tpad, CBSI3HbIN rpad,
JIEpEeBO, LUKJ, IPUMEHATh UX MPHU PELICHUM 3aJay; YMEHHUE HCIOJIb30BaTh
rpaduUecKoe TPEACTABICHWE MHOXKECTB JUUISl OIMCAHUS  PeajlbHBIX
NPOLIECCOB U SBJICHUM, IIPU PEIICHUH 33]a4 U3 APYTUX yUEOHBIX MPEIMETOB

YMeHue onepupoBaTh IMOHATUSAMU: OINPEACICHUE, aKCHOMa, TEOpeEMa,
NOKa3aTelIbCTBO;  YMEHHE  pacllo3HAaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUs, IIPUBOJUTH IPUMEPBI W  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMSI BBICKA3bIBAHUN

YMeHune omnepupoBaTh NOHATHSMHU: HATypallbHOE YHUCIO, HPOCTOE U
COCTaBHOE YHCJIO, JIETUMOCTh HATYpaJIbHBIX YUCEN, MPU3HAKU JEITUMOCTH,
L[eJI0€ YHUCIIO, MOAYJb YHCIa, OOBIKHOBEHHAs! Ipo0b U JEeCSATUYHAs ApoOb,
CTaHAAPTHBIA BHJI YUCIA, PALMOHAIBHOE YKCIIO, UPPALMOHAIBHOE YHUCIIO,
apupMeTHIeCKUil KBaapaTHBIH KOPEHb; YMEHHE BBITIOJNHATH JCHCTBUSA C
YUCJIAMU, CPAaBHUBATh M YIMOPSAOYMBATH YHUCIA, MPEACTABIATH YMUCIA HA
KOOPAMHATHOW MPSMOM, OKPYIJIATH YMUCIA; YMEHHUE JelaThb MPUKUIKY U
OLIGHKY pe3yJibTaTa BbIYUCICHUN

YMeHue onepupoBaTh MOHATHSMM: CTENEHb C IEJIbIM IOKa3aTeseM,
apupMeTHUecKuil KBaJpaTHbII KOPeHb, MHOTOWJIEH, anredbpanyeckast 1poob,
TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM cTeneHu OoJiblie
€IMHUIIbI; YMEHHE BBINOJIHATh Pacdy€Tel 1o (opmyiaM, NpeoOpa3oBaHMs
LEJNBbIX, JPOOHO-PAIlMOHATBHBIX BBIPAKEHUA U BBIPAKEHUH C KOPHSIMHU,
pa3iioKeHNe MHOTOYJIeHa Ha MHOXHTENH, B TOM YHCIE C UCIOJIb30BaHUEM
(dbopMyJ1 pa3HOCTH KBaJpaTOB U KBaJApaTa CyMMBbI U Pa3HOCTU

YMeHne onepupoBaTh MOHATUSMH: YHCIOBOE DPABEHCTBO, YPAaBHEHHE C
OJIHOM IIEpEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHME pellaTh JIMHEHHbIE W  KBaJpaTHble YypaBHEHUs, JpOOHO-
palMOHAaIbHBIC YPABHEHUS C OHOM IIEPEMEHHOM, CUCTEMBI IBYX JINHEHHBIX
ypaBHEHHIA, TUHEWHBIE HEPABEHCTBA U UX CUCTEMBI, KBa/IpaTHbIE U IPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OAHOM IIEPEMEHHONM, B TOM 4YHCIE IpH
peleHun 3a1a4 U3 APYruX INPEeIMETOB U INMPAKTUYECKHUX 33]ay; YMEHUE
HCIIOJIB30BAaTh KOOPJAMHATHYIO MPAMYI0 M KOOPAWHATHYIO IUIOCKOCTH JUIS
n300paKeHUsl pellieHU ypaBHEHUI, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: (yHKIMA, Tpapuk (yHKIUM, HYJIU
(GYHKIMY, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IMPOMEXYTKH BO3pACTaHUS,




yObIBaHWs, HaWOOJbINICC M HAWMCHbIEE 3HA4YCHWs (YHKIUH; yMCHHC
ONEepUPOBaTh TMOHATHAMM: TpsAMas MPONOPLUUOHAIBHOCTb, JIMHEWHAs
byHKIMSA, KBaapaTHuHas (yHKIMS, oOpaTHas MPOMOPIMOHATHLHOCTS,
napabosa, rurnepoosia; yMeHne CTpouTh rpaduky (QyHKIHHA, WCTIOIb30BaTh
rpaduKy U8 ONpEeAeNeHUs CBOMCTB IMPOLECCOB M 3aBUCUMOCTEH, Uit
pemieHust 3a7a4 W3 APYTUX YYEeOHBIX IPEJIMETOB M PEANTbHON JKU3HU;
YMEHHE BBIpaXKaTh GOPMYITaMHU 3aBUCHIMOCTH MEX/y BETHIHHAMHA

YMenne OICpHUPOBATH NOHATHUAMU: MMOCICIOBATCIIBHOCTD, apI/ICI)MeTI/ILIGCKaSI
U TreoMeTpuyecKkas MpOrpeccuH; YMEHUE UCIOJIb30BaTh  CBOMCTBA
MOCJIeI0BaTeIbHOCTEN, (DOPMYIIBI CYMMBI M OOIIETO WICHA MPU PEHICHUHN
3aJa4, B TOM 4HWCJE 3aJad U3 JAPYTruxX y4deOHBIX MPEeIMETOB U peaibHOU
KN3HU

YMeHue pemaTh 3aJjaud pa3HbIX TUIOB (B TOM YMCIIE HA MPOLEHTHI, A0JIU U
4yacTH, JBWKEHHUE, padoTy, LIEHy TOBAPOB U CTOMMOCTb MOKYMOK U YCIIYT,
HaJOTH, 3aJa4d H3 O00JaCTU YIpaBJICHUS JUYHBIMM U CEMEHHBIMU
(¢uHaHCAMU); YMEHHE COCTaBISATh BBIPAKCHMS, YPABHEHUS, HEPABCHCTBA U
CUCTEMBI II0 YCIOBHUIO 3a/Jayd, HCCICAOBATH IIOJYyYEHHOE PEUICHUE H
OLIEHUBATH MPABIONOA0OHOCTD MOTYUYEHHBIX PE3yJIbTaTOB

YMeHne onepupoBaTh MOHATHAMH: QUTYpa, TOUKA, OTPE30K, HpsAMasi, Jyd,
JIOMaHasi, Yroj, MHOTOYIOJbHUK, TpPEYrOJbHUK, pPaBHOOCAPEHHBIN U
PaBHOCTOPOHHHH TPEYTOJIbHUKH, MPSIMOYTOJIBHBIN TPEYTONBHUK, MEINaHa,
Ouccektpuca u BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOJBHUK,
napaiesiorpaMm, poMO, IpSMOYTOJIbHUK, KBaJpaT, TPareus; OKPYKHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMHU (DUTypaMu; yMEHHE
pemaTh 3a7ayd, B TOM YHCJIE€ M3 TOBCEJHEBHOW XM3HM, HA HAXOXKICHHE
reOMETPUYECKHUX BEIMYMH C MPUMEHEHHEM H3YYEHHBIX CBOMCTB (QUTyp U
¢bakToB

10

VYMeHue OomnepupoBaTh IOHATHSMH: PAaBEHCTBO (UTYyp, PaBEHCTBO
TPCYTOJIbHHUKOB; MapauICIIbHOCTL W MCPICHAUKYIIAPHOCTL MNPSAMBIX, YI'OJ
MEXIy MPSAMBIMH, IEPHICHANKYIISAP, HAKIOHHAS, MTPOEKIHs, ogooue duryp,
NOJ00HBIE TPEYTrOJbHUKH, CUMMETPHS OTHOCHUTEIBHO TOYKH W IPSIMOU;
YMEHHE paclo3HaBaTh pPAaBEHCTBO, CHMMETPHIO U Tojaodue ¢uryp,
napayieIbHOCTh U NEPHEHIUKYIIPHOCTD MPSMBIX B OKPYXKAIOLEM MUPE

11

YMeHue onepupoBaTh MOHATHUAMU: JUIMHA, PACCTOSTHUE, Yroy (BeIMYMHa
yrila, CHHYC U KOCHHYC YIJIa TPEyroJIbHUKA), IJIOMIa/lb; YMEHHE OIICHUBATh
pa3Mepsl IPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM MUPE; YMEHHUE TPUMEHATh
dbopMyIIBl IEpUMETpa | IJIOMAA1 MHOTOYTOJILHUKOB, JUTMHBI OKPY>KHOCTH U
WIOMaAd Kpyra, oO0beMa MPsSMOYTOJBHOTO TapasuIeeluIea; yYMECHHUE
MIPUMEHATh MPU3HAKH PABEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroibHuka, Teopemy Iludaropa, TpuroHoMeTpuuecKne COOTHOIICHHS
JUISl BBIYUCIICHUS JUIMH, PACCTOSIHUAM, IITONIaAeH

12

Ymenne  u3o0paxarb  IUIOCKHe  GUTyphl HW WX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE  (QUTYPBI OT PYyKH, C TIOMOUIbIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CHUMBOJIBHOMY
OIIMCAaHHUIO

13

YMmenue OIICpHUPOBATh HNOHATUAMM: IMPAMOYIroOJiIbHass CHCTEMa KOOPAWHAT,
KOOPpAHWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, IIPOU3BCACHUC BCKTOpA HaA
YuCJI0, CKaJApHOC MPOU3BCACHUC BCKTOPOB;, YMCHHC HCIIOJIB30BAaTh
BCKTOPbI U KOOPAWHATHI AJId NPCACTABICHUA NJAHHBIX W PCHICHUA 3a11a4, B
TOM YHCJIC U3 JPpYTHUX y‘le6HBIX npeaMEToOB U peanLHoﬁ KHU3HU

14

YMeHue onepupoBaTh MOHATUSMH: CTOJOMKOBBIE U KPYI'OBbIE JUarpaMMBl,
TaONUIIBI, CpeiHee apupMeTHIecKoe, MeIraHa, HanOoJIbIlee 1 HAaNMEHbIIIee
3HAUYEHHUs,  pa3Max  4YHCIOBOro  Habopa,  yMEHHE  M3BJIEKATb,
MHTEPIPETUPOBaTh U MpeoOpa3oBbIBaTh MH(OPMALMIO, IPEICTABICHHYIO B
TabMuax ¥ Ha JuarpaMMax, OTpPakalollyl0 CBOMCTBA U XapaKTEPUCTUKU
pEaIbHBIX IPOLECCOB U SBJICHWM; yYMEHHME pACIIO3HAaBaTh H3MEHYMBBIC
BEJIMYMHBI B OKPY>KaIOIIEM MUPE

15

YMeHue omnepupoBaTh TMOHATHAMM: CIIydalHbIH ONBIT  (CIy4alHBIN
OKCIIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (PJIEMEHTApHBIH  HCXON)
CJIy4alfHOTO OIIbITa, CIIyd4aifHOE COOBITHE, BEPOSITHOCTb COOBITHS; YMEHUE
HaXOJUTb  BEPOATHOCTH  CIIy4alHbIX  COOBITUM B  oOmbITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU; YMEHHUE pElIaTh 3a/auu
METOJIOM OpraHU30BaHHOTO TIepedopa U C HCHOJIb30BAaHHUEM IpaBHIIA
YMHOXEHUS; YMEHHE OLEHHMBATH BEPOSITHOCTH PpEAIbHBIX COOBITUH U
SBJICHUH, MIOHUMAaTh POJb MPAKTUYECKU TOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITHII B OKpY’KarollleM MHpPE W B KU3HH; 3HAKOMCTBO C TOHSTHEM
HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET U €ro
POJIBIO B MACCOBBIX SIBJICHUSAX

16

YMeHue BbIOMpATh MOAXOSAIINN U3yYEHHBIH METOM Ul pelleHHs 3a/auu,
[IPUBOAUTHL MPHUMEPHI MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U
KW3HHM, PACIO3HABaTh IIPOSIBICHHE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE,
ONMCBIBaTh OTJEJIBbHBIE BBIJAIOIIMECS PE3YJbTAThl, IIOJIYYEHHBIE B XOJE
pa3BUTHS MAaTEMaTHKU KaK HayKH, IPUBOJUTH NPUMEPbl MaTEMaTUYECKUX
OTKPBITUHI U UX aBTOPOB B OTEUYECTBEHHON U BCEMUPHON UCTOPHUU




IHHEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IPOBEPSAEMBIX HA OI'D

IO MATEMATUKE
Kon ITpoBepsieMblii 3JIEMEHT COePKAHUSA
1 Yucna v BEIYUCIICHUS
11 Harypanbnsie u nensie uyncina. [Ipu3Haku 1eIUMOCTH LEJIBIX YUCET
19 OOBIKHOBEHHBIE U JIECATHYHBIE JIPOOH, MPOIECHTHI, OECKOHEYHBIC MEPHOIUYECKHE
apoOu
1.3 PanmonanbHele uncna. ApudMeTHuecKue onepanuy ¢ paldoHaIbHBIMU YHACIIAMU
1.4 JlelicTBuTenbHbIE Uucaa. ApupMeTHIeCKUe onepalnuu ¢ 1eHCTBUTEIbHBIMU YUCIaMU
15 [TpuGnuKEHHBIE BHIUMCIIEHUS, TPaBUJIa OKPYIJICHUs, TPUKHUIKA U OLIEHKa pe3yJibTara
' BBIYHMCIICHUI
2 AnrebpanuecKue BhIPaKECHHS
2.1 BykBeHHbIE BbIpa)keHUsI (BBIPXKEHUSI C IEPEMEHHBIMH )
99 Crenessb ¢ 1eabM nokasateneM. CTeneHb ¢ palMoHaIbHbIM Noka3areneM. CBoiicTBa
' CTereHu
2.3 MHorousneHsl
2.4 AnreGpanueckas 1podb
25 Apudmerndecknii KOpeHb HaTypalbHOU cTemneHu. JleWcTBUS ¢ apupMeTHIeCKUMU
' KOPHSMU HaTypaJbHOH CTeNeHn
3 VYpaBHEHUS U HEPaBEHCTBA
3.1 Lenpie u ApoOHO-panMoHaNbHbBIE ypaBHEHHS. CHCTEMBI M COBOKYITHOCTH YpaBHEHHI
3.2 Lenbie u apoOHO-panMoHaNbHBIE HEpaBeHCTBA. CHUCTEMBI W COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemienue TeKCTOBBIX 3a/1a4
4 YucnoBbie MOCIe10BaTeIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATCIbHOCTEH
4.2 Apudmerndeckas U reoMmeTpudeckas rnporpeccur. opmyra CI0XKHBIX TPOLIEHTOB
5) OyHKIMH
@Oynkuus, cnocoOsl 3ananus pynkuuu. ['paduk ¢pynkunu. O6nacTe onpenesneHus u
51 MHOeCTBO 3HaueHui pynkuuu. Hynun ¢pynknuu. I[TpomexyTKu 3HaKOMOCTOSIHCTBA.
o IIpoMexyTKH MOHOTOHHOCTH (QYHKIMHU. MaKCHUMyMbl M MUHUMYMBI (YHKIHU.
Haunbonpee u HaumeHblliee 3HaUeHHE (PYHKIIMH HA TIPOMEXKYTKE
6 KoopaunaTsl Ha MpsIMOii 1 TIIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlekapTOBBI KOOPIMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuieckre GUTypsl U UX CBOHCTBA
7.2 TpeyronabHuk




7.3

MHOroyroJbHUKH

7.4 OKpy>KHOCTb U KpyT'
7.5 N3mepenne reoMeTpuiIecKrux BeTUIuH
7.6 BekTops! Ha I0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHasi CTATUCTUKA
8.2 BepostHoCTh
8.3 KomMOuHnaTopuka
8.4 MHuoxecTBa
8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAUJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






