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INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM II(PPOBOM MHUpE BEPOSTHOCTD M CTATHCTUKA MPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPHUIOKEHHUH, TaK U UX POJIH B 00pa30BaHUM,
HEOOXOJIMMOM KaXKIOMY 4elloBeKy. Bo3pacraer umciio nmpodeccuii, mpu OBIaJIeHUH KOTOPBIMU
TpeOyercs xopornas 0a3oBas MOATOTOBKA B 00JIACTM BEPOSTHOCTH M CTAaTHCTHKH, TaKas
NOJITOTOBKA Ba)kKHA JUISI TIPOJOJDKCHHS OOpa30BaHUS W JUISl YCIENIHON MpodecCHOHATLHOU
Kapbephl.

Kax1p1ii uenoBek MOCTOSHHO MPUHUMAET PELICHUsI HA OCHOBE UMEIOIIUXCS Y HETO JIAHHBIX.
A 111 000CHOBAaHHOTO MPHUHSATHUS PEIICHHs B YCIOBUSAX HEIOCTATKa MM M30BITKAa MH(OpMAIIH
HEOOXOIMMO B TOM 4YHCIIE XOpOIIO C(HOPMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE
MBIICHHE.

NmMenHO moATOMY OCTpO BCTajga HEOOXOAUMOCTH CHOpPMHUPOBATH Yy OOYyYaAIOIIUXCS
(YHKIIMOHATBHYIO TPaMOTHOCTh, BKIIOYAMOIIYI0 B ce0d B KadyeCTBE HEOThEMIIEMOU
COCTABJIIIONICH YMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBATh HWH(POPMAIIHUIO,
NPE/ICTABJICHHYIO B PA3JIMYHBIX (hopMax, MIOHMMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PeabHbBIX
IPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOIUTH MTPOCTEHUIIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMM NpHUHIUIAMU cOoOpa, aHaiM3a |
NpPEACTaBICHUS JTaHHBIX W3 Pa3lWYHBIX c(hep >KU3HU OOIIeCTBa M TOCYAapcTBa IMpHOOIIaeT
oOyJaromuxcss K OOIIECTBEHHBIM HHTepecaM. V3yueHne OCHOB KOMOWHATOPHKH DPa3BHBACT
HaBBIKM OpPTaHM3alMU Tiepedopa W MoJcUéTa YMClia BapHaHTOB, B TOM YHWCIIC B TPHKIIAIHBIX
3amadax. 3HAKOMCTBO C OCHOBAaMH TEOPHH TpadoB CO3MAET MAaTEeMAaTUYCCKUH (YHIAMEHT JUIS
(hopMHUpOBaHKS KOMIIETSHITUI B 00s1acTH HHYOpMATHKH 1 IU(PPOBBIX TexHOoIoruit. [Ipn n3yuenun
CTaTUCTHKH ¥ BEPOSITHOCTH OOOTAIIAIOTCS MPEICTABICHHUS OOYYAIOUIUXCS O COBPEMEHHOU
KapTHHE MHpa M METOJaxX ero uccienoBaHus, (OpMHUPYETCs NOHUMAHHUE POJIM CTATUCTUKU Kak
UCTOYHMKA COLIMAIBHO 3HAUYMMOW MH(OpPMALMU U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIUTICHHUS.

B cooTBercTBMM C JaHHBIMH IEISIMH B CTPYKType MpOTrpamMMbl y4eOHOTO Kypca
«BepoSATHOCTP W CTaTUCTHKA» OCHOBHOTO OOMIET0 OOpa30BaHMs BBIJIEIEHBI CIIEAYIONINE
cozepkatenbHO-MeTouueckne TuHun: «[Ipencrapnenne qaHHBIX U ONMcaTeIbHAs CTATHCTUKA,
«BeposTHOCTEY, «DNIeMeHTh KOMOMHATOPHUKIY, «BBeneHune B Teoputo rpadopy.

Conepxxanne nuHun «lIpencraBieHne NaHHBIX W OMHCATENbHAS CTATUCTHKA» CITY)KUT
OCHOBOH 11 (hOPMUPOBAHKSI HABBIKOB paOOTHI ¢ WH(POPMAILIMEH: OT YTCHUS U WHTEPIpPETAIUU
uHbOpMaIluu, TPEICTAaBICHHON B Tabiuiax, Ha AuarpaMMax u rpadukax, 10 cOopa,
NpEeCTaBICHUS U aHAJIM3a JaHHBIX C HCIIOJIb30BaHUEM CTATUCTHYECKUX XaPaKTEPUCTUK CPETHUX
U paccenBaHus. PaboTas ¢ maHHBIMH, OO0ydYaroIIuecsl ydaTcsl CUMTHIBATH M MHTEPIPETHPOBATH
JTAHHBIE, BBIBUTATh, apTYMEHTHPOBATh U KPUTUKOBATH MPOCTEHININE THITOTE3BI, PA3MBIIIISATH HAJT
(akTOpamMu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, M OICHMBATH WX BIIMSHUE HA paccMaTpHUBaeMbIe
BEJIMYMHBI U TIPOIIECCHI.

WHTYyUTHBHOE  TPEACTAaBICHHE O  CIy4YailHOH  W3MEHYMBOCTH,  HCCIICJIOBAHUE
3aKOHOMEPHOCTEW W TEHJCHIIUI CTAaHOBUTCS MOTHBHPYIOIICH OCHOBOW IUIsi U3YyUYCHHS TECOPHH
BepOsATHOCTEH. bonbloe 3HaueHHEe HMMEIOT MPAKTHUECKUE 3aJaHHs, B YACTHOCTH OIBITHI C
KJIACCUYECKHMHU BEPOSTHOCTHBIMH MOJICIISIMU.



[lonaTHe BEpOATHOCTH BBOJMTCS KaK Mepa MpaBaonofodus ciydailHoro coObitus. Ilpu
U3Yy4YEHUH YUEOHOro Kypca o0ydaroniyecsi 3HaKOMATCS C MPOCTEHIIMMHU METOJJaMHU BBIYMCIICHUS
BEPOSITHOCTEN B CIy4alHBIX JKCIEPUMEHTAX ¢ PAaBHOBO3MOKHBIMH JJIEMEHTAPHBIMUA HUCXOJIAMH,
BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIONIMMH CTaBUTh M peliath Oosiee CIOKHbIE 3agauu. B
y4eOHBIH Kypc BXOJAST HayallbHblE MPEACTABIEHUS O CIy4YallHBIX BEJIMYMHAX U UX YHUCIIOBBIX
XapaKTePUCTHKAX.

B pamkax yueOHOTro Kypca OCyIIECTBISETCS 3HAKOMCTBO 00YYarOIUXCs ¢ MHOXKECTBAMH U
OCHOBHBIMM OIEPALMAMH HaJ MHOXECTBAMH, PAaCCMaTPUBAIOTCA IMPUMEPHI NMPUMEHEHUS IS
pelieHust 3agad, a TaKXKe HCIOJb30BaHUS B JPYyrUX MaTeMaTHUYECKUX Kypcax U y4eOHBIX
IIpeaMeTax.

B 7-9 xnaccax u3yuaercst yueOHbIH Kypc «BeposaTHOCT U CTaTUCTHKA», B KOTOPBIA BXOJST
paznensl: «lIpencraBnenne qaHHBIX U oNMcaTeIbHAasl CTATUCTHKA», «BeposTHOCTbY, « DI€MEHTHI
KOMOHMHATOpHUKN», «BBeaeHne B TeOpUIo rpadosy.

Ha uzyuenue yue6HOTO Kypca «BeposITHOCTh U CTaTHCTHKa» B 8 Kiacce OTBOAUTCS 34 yaca
(1 gac B Henenio).



COJEPXKXAHUME OBYUYEHUA
8 KJIACC

[IpencraBneHue JaHHBIX B BUAE TAOJUL, AUarpaMM, rpaduKoB.

MHoOkecTBO, 3JEMEHT MHOXECTBa, MOJAMHOXecTBO. Omepanuu HaJd MHOXKECTBAMU:
oObenuHeHUe, TiepecedyeHue, pomnosiHeHne. CBolcTBa omepaluii  HajJ  MHOXKECTBaMHU:
IIEPEMECTUTENBHOE, COYETATENIBHOE, PACIPEACIUTENIbHOE, BKIOUeHus. Mcmosb3oBaHue
rpauuecKoro npeCcTaBlIeHUs] MHOXKECTB Ul ONUCAHMs PEaJbHBIX MPOIECCOB U SBJICHUH, MU
pelIeHnH 3a1a4.

W3mepenue paccemBaHusi HaHHbIX. /lucnepcus M CTaHAApTHOE OTKJIOHEHWE YHCIOBBIX
HabopoB. /lmarpamma paccenBaHusl.

DOnemMeHTapHble COOBITUS cilydaiiHoro omnbiTa. CiywaiiHele coObiTHs. BepositHocTH
coObITH. OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMU cOObITHsIMU. City4aiiHblii BEIOOD. CBSI3b
MEXY MaJOBEPOSTHBIMHU M MPAKTHYECKU JOCTOBEPHBIMHU COOBITHUSMHU B IPUPOJE, OOLIECTBE U
HayKe.

JepeBo. CBOWCTBA NEpEBBEB: €AMHCTBEHHOCTD ITyTH, CYLIECTBOBAHUE BUCSYEH BEPILUHBI,
CBSI3b MEXJy YHMCIOM BepIIMH W uuciaoM pédep. IlpaBuno ymuoxkenus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[IpotuBononoxueie coObiTudA. Juarpamma Oiinepa. OObeAuHEHHE U IEpECEUEHHE
coObITHil. HecoBmecTHbIE cOOBITHS. DOpPMYITa CIIOKEHUS BEPOATHOCTEH. Y CIIOBHAS BEPOSTHOCTD.
[IpaBuno ymuoxenus. HesaBucumbie coObitus. IIpeacraBienue sxcriepuMeHTa B BUJIE J€peBa.
Pemenue 3a1au Ha HAXOXKJIEHUE BEPOSITHOCTEN C MOMOILBIO IEPEeBa CIYYaWHOTO IKCIIEPUMEHTA,
JarpaMm Dusepa.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUHA TIPOI'PAMMDBbI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JJUUHOCTHBIE PE3YJIBTATBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHUS IPOTpaMMbl y4deOHOro Kypca «BeposTHOCTh U
CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpruoTnyeckoe BOCIIMTAHUE:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSAIIEMY POCCHUICKOM MAaTeMaTHKH,
LIECHHOCTHBIM OTHOLUEHHEM K JOCTHKECHUSM POCCUMCKUX MAaTeMaTUKOB M POCCUHUCKOMN
MaTEeMaTUYECKOU MIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJTHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaju3alii ero Ipas,
MPEACTABICHHEM O MAaTeMaTHYeCKHMX OCHOBAaX (PYHKIIMOHUPOBAHHUS PaA3IUYHBIX CTPYKTYD,
SIBJICHHM, TIPOIIEAYP TPakJIaHCKOTO oOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYKJIEHUIO ITHUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM IOCTHKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:



YCTAaHOBKOW Ha AKTUBHOE y4YacTUE B PELIEHUM IMPAKTUYECKUX 3aJad MaTeMaTU4eCKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMATHUYECKOTO 0Opa30BaHUs Ha MPOTSKEHUM BCel
KHU3HH ISl YCHEITHOW MPo(eCcCHOHANBHOM AEITENBHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaJIbHOW TpPAEKTOPHUH OOpa3oBaHUA U
KU3HEHHBIX TJIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMAaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKJI€HHH, YMEHHUIO BHJIeTh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUS:

OpUEHTalel B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeEJOBEKa, MPHUPOABI U O0OIIEecTBa, NOHWMaHUEM
MaTeMaTHYeCKOM HayKd KakK c@epbl 4YeIOBEUECKOH MAESITEeIbHOCTH, ATAaloB €€ pa3BUTUS U
3HaYUMOCTH JUIsl Pa3BUTHUS LUBUIN3ALUHU, OBJIAJICHUEM SI3bIKOM MaTEMAaTHUKU U MaTeMaTHYECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHHA MHUPA, OBJIAJEHUEM IPOCTEHIIMMM  HAaBBIKAMU
MCCIIE0BATEIBCKOM 1EATENbHOCTH;

6) puznueckoe BocniuTaHue, HOPMUPOBAHUE KYJIbTYPbI 310POBbS M SMOLMOHATIBHOI O
Os1aromosyqusi:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHUS
3I0pPOBOTO 00pa3a KU3HU (310pOBOE MHUTAHUE, COANAHCHPOBAHHBIA PEKUM 3aHATHIA U OTIBIXA,
peryisipHas gusuueckas akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HAaBbIKA pedIeKCUH, TPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTro K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHME:

OpHEHTalel Ha MPUMEHEHHE MaTeMaTHYeCKMX 3HaHWN JUIs pelleHHs 3a7ad B 001acTH
COXPAHHOCTH OKpYXKarolleW Cpelpl, IJIaHUPOBAaHUS IIOCTYIIKOB M OLIEHKM HX BO3MOYKHBIX
HOCJEICTBUM Il OKpY>KaloIlel cpeibl, OCO3HAaHHEM TJI00AIBHOIO XapaKTepa 3KOJOIMYECKUX
npoOJIeM U MyTel UX pereHus;

8) aganTanus K H3MEHAIMMCS YCI0BUAM COUAIBLHON M IPUPOAHOI cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIIEHNUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO NeSTEIIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYrHX
Jrofiel, MpuoopeTaTh B COBMECTHON J€SITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMH U3
OIbITA IPYTHX;

HEOOXOIMMOCThIO B ()OPMHPOBAHNU HOBBIX 3HAHWM, B TOM uucie (GOpMYIUpPOBATh UIECH,
HOHATHS, TUIIOTE3bl 00 0OBEKTaX M SBJICHMUAX, B TOM UYHUCIIE paHEe HEU3BECTHHIX, OCO3HABATH
JneGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCHIPUHUMATH CTPECCOBYIO CUTYaLIUIO
KaK BBI3OB, TPEOYIOUIMI KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHUS U JIEHCTBHA,
(hopMynupoBaTh U OLIEHUBATh PUCKU U MOCIEICTBUSA, GOPMUPOBATDH OTbIT.

METAIIPEJIMETHBIE PE3VYJIBTATBI
I[Ho3naBaTebHBbIE YHMBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble JJoruueckue qeMcTBUA:
L4 BBISIBJIATE U XapaKTepI/ISOBaTI: CyH_IeCTBCHHLIe HpI/I3HaKI/I MaTeMaTUYCCKUX O6’bCKTOB,
MOHATUH, OTHOWICHWH MEXIY HOHATHAMH, (OPMYIMPOBATH OMNpPEICICHHUS MOHATHH,



yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaIK, OCHOBaHUS 7151 0000IIEHUS U
CpaBHEHHUS, KpUTEPUU TIPOBOMMOTO aHAIIN3A,

BOCIIPUHUMATh, (OPMYIIMPOBATh U TPEOOPA30BHIBATL CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpUIaTeNIbHbIC, ANHIUYHBIC, YACTHBIC U O0IITUE, YCIOBHBIC,

BBISBJISTH MAaTEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUNs B (haKTax,
JAHHBIX, HAONIONCHHUSX M YTBEPXKICHUSIX, NpeiaraTh KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEW U MPOTUBOPEUHNH;

JieNiaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIFOUEeHUH 110 aHAJIOTUH;

pa3bupath 0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUH (TIPSIMBIE U OT TIPOTHBHOTO),
MIPOBOANTHh CAMOCTOSTEILHO HECIOKHBIC JI0OKA3aTeIhCTBA MATEMATHYECKUX (aKTOB,
BBICTPanWBaTh apryMCHTAIHUIO, NMPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CHOCOO pemieHuss y4yeOHOW 3ajaun (CpaBHMBATh HECKOJIHKO BapHUaHTOB
peleHusi, BEIOUpaTh HanOosee MOAXOMANIMNA C YYETOM CaMOCTOSTEIIBHO BBIICICHHBIX
KPUTEPHEB).

Ba3oBble ncciienoBaTe/IbCKHE JeiicCTBUA:

UCIONIb30BaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKUA  MHCTPYMEHT  IO3HAHUS,
(hopMyIHPOBATh BOMPOCH], PUKCUPYIONIUE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEILHO
YCTaHABJIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH CBOIO
MTO3UIUIO, MHCHHE,

MPOBOJMTH IO CaMOCTOSITCIBHO COCTABJICHHOMY IUIAHY HECJIOXHBIA 3KCIICPUMEHT,
HeOOJIBIIIOE MCCIIEIOBAHUE 10 YCTaHOBIICHHIO OCOOCHHOCTEH MaTEMAaTHIECKOTO OOBEKTa,
3aBHCUMOCTEH 00BEKTOB MEXKTy COOOI;

CaMOCTOSTENbHO (POPMYTHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HaOIIO/IEHUs, WCCIEAOBaHUs, OIICHUBATh JOCTOBEPHOCTH IMOIYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M O0OOIICHUIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BHTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEATIOTOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

PatGora ¢ undopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh U U30BITOYHOCTh HH(OPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIs
pelIeHns 3a1a4H;

BbIOMpPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATb W HMHTEPIPETUPOBATH HH(OPMAIIHIO
pa3NUYHBIX BUAOB U (POPM NpPEICTABICHHUS;

BbIOMpAaTh (opMy MpeacTaBIeHUS WH(GOPMAIMK U WILIIOCTPUPOBATH peliaeMble 3a/1a4u
cXeMaMH, AuarpaMMaMu, HHOHM rpadukoil 1 uX KOMOWHAIMAMU;

OLIEHUBATh HAAEKHOCTh MHOOPMAIMH O KPUTEPHUSIM, MPEIUIOKEHHBIM YYUTEIEM HWIIH
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KomMMyHuKkaTHBHbBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYXAEHUS B COOTBETCTBUM C YCIOBHUAMHU U LEISAMU
o0IIeHus, SCHO, TOYHO, TPAMOTHO BBIPAXKaTb CBOK TOYKY 3pEHHMS B YCTHBIX H
IIACBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUSA I10 XOIy PEIUCHMS 3aJayd, KOMMEHTUPOBATH
IIOJIyYEHHBIN pe3yJIbTaT;



® B X0/€ O0OCYX/IEHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY O0CY>KAaeMOi TEMbI, POOIEMBI,
peraeMoi 3a/1aud, BHICKA3bIBaTh MJIEH, HAIIEJICHHbIE HAa MOMCK PELICHHUs, COMIOCTABIAThH
CBOU CYXJIEHUS C CYXXKIEHHSIMH APYTUX YYaCTHUKOB quaiiora, 0OHapyKWBaTh pa3inyue
U CXOJICTBO TMO3WIMHA, B KOPPEKTHOH ¢opme (HOpMyITHpOBaTh pPa3HOTIACHS, CBOH
BO3PAKECHHS,

® IpEACTABIATH PE3YJIbTAThl PEIICHHS 3a/la4M, YKCIICPUMEHTA, MCCICIOBAHMUS, TPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHHS C Y4E€TOM 33134 MPE3CHTAIlMH |
0COOEHHOCTEH ayTUTOPHH;

®* TOHMMAThH M MCIOJH30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHAMBUAYAIbHON pabOTHI IPU
peleHnH yueOHbIX MaTeMaTHYECKUX 3a/ay;

® [PUHUMATH LIEJTb COBMECTHOH AEATENbHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOU
paboThl, pactpenensiTh BUIAbl paboT, JOTOBapUBATHCS, OOCYKIaTh MPOIECC M PE3yIbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

® y4acTBOBAaTh B IPYMNIOBBIX opMax padboThl (00CyX aeHHUS, 0OMEH MHEHUSMH, MO3TOBBIC
IITYPMBI M IPYTHE), BHITIOTHITH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JICHCTBHS
C IPYTUMHU YJICHAMH KOMaH]Ibl, OIICHUBATh KAYECTBO CBOETO BKJIa/1a B OOIIHIA TIPOIYKT MO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YUYACTHUKAMU B3aUMO/ICHCTBUS.

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicCTBUA
Camoopranu3anusi:
®  CaMOCTOSITEJIbHO COCTaBJISITH IUIaH, QJITOPUTM peUIeHHs] 3ajadd (WM €ro 4acth),
BBIOMpaATh CHOCOO peleHuss ¢ Y4ETOM HMEIOIIUXCS PECYpPcOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBAThb BAPUAHTBI PEIIECHUN C Y4ETOM
HOBOM MH(}OpMaIH.
CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:
® BIaJeTh croco0aMH CaMOINPOBEPKH, CAMOKOHTPOJIS Hpoliecca M pe3yibTaTa pelieHus
MaTeMaTHU4YEeCKOM 3a1a4u;
® [peIBUIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HHUKHYTh IPHU PEIICHHUU 3a]1a4M, BHOCUTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLICHMBATH COOTBETCTBUE PE3YJIbTaTa NEATEIBHOCTH IOCTABICHHOW IICJIM U YCIOBUAM,
OOBSICHATh MPUUYUHBI JOCTHKEHHSI MJIM HEJOCTHKEHUS LI, HaXOAUTh OIIMOKY, aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xonHmy oOyuenus B 8 kjacce oOy4aromuiicss TOJIYYUT CICAYIOIIHAE IPEIMETHBIC
pe3yJIbTaThl:

N3Bnexkarp u mpeoOpa3oBbiBaTh HWHOOpPMAIMIO, TPEICTABICHHYIO B BHAE TaOJIHII,
auarpamm, rpaduKoB, MPEACTABIATH JaHHBIC B BUAE TaOIUI, TUarpamMmm, rpaduKoB.

OnuceIBaTh TaHHBIE C MTOMOIIBI0 CTATUCTUUECKHUX MOKAa3aTeNe: CpeqHUX 3HAUYCHUN U Mep
pacceuBanHus (pa3Max, JUCTIEPCUS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YUCIOBBIX 3HAYSHHI U YACTOTHI COOBITHM, B TOM YHKCJIE MO pe3yIbTaTaM
M3MEpEeHUI 1 HaOII0ICHUH.



HaxoauTe BepoATHOCTH CIy4ailHBIX COOBITUI B ONBITaX, 3Has BEPOSTHOCTH AJIEMEHTAPHBIX
CO6BITI/II71, B TOM YHUCJIC B OIbITaX C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBare TpaduuecKkue MOJAETH: JEPEBO CIYYalHOTO SKCIIEPUMEHTa, AHarpaMMbl
DOlinepa, ynuciaoBas npsmasi.

OHepI/IpOBaTI) MOHATHUAMU: MHOXCECTBO, IMOAMHOXXCECTBO, BBIIIOJHATE OIICpallui Hal
MHO)KECTBaMH: OOBETMHEHHE, TepeceueHre, JOMOJHEeHNE, TePEUNCISATh JIEMEHTHl MHOXECTB,
HNPUMEHSTH CBOWCTBA MHOKECTB.

Hcnons3oBate Tpaduyeckoe MPEACTaBICHUE MHOXKECTB M CBA3eH MEXIy HUMH IS
OINMCaHMs TPOLIECCOB U SABJICHWH, B TOM YHUCIIE MpPU pEIIeHUM 3a1ad M3 JAPYTHX y4eOHbIX
IpeMETOB U KypCOB.



TEMATHUYECKOE IINTAHUPOBAHUE
8 KJIACC

KoanuyecTBO 4acos

Ne DJIeKTpPOHHbIE (LM(ppPOBbIE)
HaunmeHoBaHHe pa3aesioB M TEM MPOrPaAMMBbI Kontpoabubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
1 | IToBTOpeHue xypca 7 k1acca 4 bubmorexa HOK
p yp https://m.edsoo.ru/7f417{b2
) OmnucarenpHas cTaTUCTHKA. PaccenBanme 4 but6mmoreka [JOK
JTAHHBIX https://m.edsoo.ru/7t417fb2
bubmuorexa [JOK
M 1
3 Hoxectsa > https://m.edsoo.ru/7f417fb2
4 | BeposSTHOCTH CIYUYaiiHOTrO COOBITHS 6 1 bubmorexa HOK
P y https://m.edsoo.ru/7f417{b2
but6mmoreka [{JOK
> | Beenenme B Teopuio rpagos 4 https://m.edsoo.ru/7{417fb2
. bubmmoteka LIOK
6 | Cayuaiibie cobprria 8 https://m.edsoo.ru/7f417fb2
bubmorexa [JOK
I 3 1
7 | O60011IeHNE, cCCTEMATH3AIIN 3HAHUH https://m.edsoo.ru/7F41 7b2
OBHIEE KOJIMYECTBO YACOB 110 14 ) 1

ITPOI'PAMME
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INIOYPOYHOE INIAHUPOBAHME

8 KUIACC
flara Hara Jdara uzyvyenus
N KosauuyecTBo uyacoB U3y4eHust H3ydeHusi 8B Kace DieKTpoHHbIE HU(POBbIE
o Tema ypoka 8A kmace 8b kaacc o0pasoBaTe/bHbIe
Bcero Kowrpoan Tpasririec IJIAH (par IUIaH (par IJIAH dakr pecypen!t
HbIe pa0oThl | KHe padoThI T T
[IpencraBnenue JaHHBIX. bubnuoreka [JOK
1 1 4. . 2.
OmnucarenpHas CTaTUCTUKA 04.09 05.09 02.09 https://m.edso0.ru/863f029¢
Cny4aiiHasi ”3BMEHYUBOCTb. bubnmnorexka [JOK
2 1 11.0 12.0 09.0
Cpennue uncinoBoro Habopa ? ) 909 https://m.edsoo.ru/863f03fc
Cry4daifHbie COOBITHS. bubnuorexa [JOK
1 18. 19. 15.
3 BepositHOCTH M 4acTOTHI 8.09 9-09 309 https://m.eds00.ru/863f0578
4 K::I a: Cméf KePI i MZHZHZ a 1 25.09 26.09 23.09 Bubmmorera LIOK
BEPOSITHOCTEH: MOHETA U . . .
P https://m.edso0.ru/863f076¢
UrpagbHas KOCTh
bubnuoreka [IOK
5 | OTknoHeHust 1 02.10 03.10 30.09 hitps://m.edsoo. /863050
but6mmoreka [IOK
6 | Jlucniepcus yucioBoro Habopa 1 09.10 10.10 07.10 httos://m.edsoo.ru/363£0a50
CrannapTHOE OTKIIOHEHHUE bubnmoreka [JOK
7 1 16.10 17.10 14.10
YHUCJIOBOr0 Habopa https://m.edsoo.ru/863f0bfe
bubmorexa [JOK
8 1 23.10 24.10 21.10
JlarpamMBI paceeHBaHs https://m.edsoo.ru/863f0eab
but6mmoreka [IOK
9 | MHOXecTBO, ITOJMHOKECTBO 1 06.11 07.11 11.11 https://m.edsoo /8631 180
10 Onepanyy HaJ MHOKECTBAMU: | 1311 1411 1811 bu6mmoreka [IOK
o0beMHEeHne, IEPECCUCHHE, https://m.edsoo.ru/863f143¢c



https://m.edsoo.ru/863f029e
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JOIIOJTHECHHE

CaoiicTBa onepauuii HaJ

11 hepevecrten 20.11 21.11 25.11 buborexa LIOK
HEPEMECTHTEIIRHOS, ' ' ' https://m_edsoo.ru/863f1784
COYeTaTeNIbHOE,
pacrpeneuTeIbHOE, BKIFOUCHHUS
I'paduueckoe npeacraBieHue bubmuoreka [IOK

12 27.11 28.11 2.12
MHOKECTB ! 8 0 https://m.edsoo0.ru/863f198c

13 KontposbHas padora 1mo reMam 04.12 05.12 09.12
"Craructuka. MHOxecTBa"

DneMeHTapHbIC COOBITHS. bubnmoreka [JOK

14 11.12 12.12 16.12
Crydaitabie cOOBITHS https://m.edsoo.ru/863fldec
b

15 | o H? r(emp: HTCT: Z:%me 18.12 19.12 23.12 bubmorexa LIOK

JICMEHTAPHBI BITHSI. . . .
p . https://m.edsoo.ru/863fldec
BepositHOCTH COOBITHI
16 E;I:;ZEIT): H;;T: Z&ﬁia 25.12 26.12 13.01 bubmorexa LIOK
P o ' ' ' https://m.edsoo.ru/863f1{72
BepositHocTH cOOBITHI
17 S ZHZH ZpaBHOB:ZthKHHMH 15.01 16.01 20.01 bubmiorexa LIOK
oM IiT ijHMH PITHANMIL. ' ' ' https://m.edsoo.ru/863f21ca
Cay4JaiiHblii BEIOOp
18 S r;ig;p;:ﬁ; ﬁhészﬁf 22.01 23.01 27.01 bubmmoreia LOK
. . pv ’ ' ' ' https://m.edsoo.ru/863f21ca
CrnyualiHblii BEIOOD

o HpaKTquCK;l(ﬂ pabota "OnsIThI € oo . .00 BuGmiorexa LIOK
PABHOBOSMOCHBIMI . ' ' ' https://m.edsoo.ru/863f235a
3JI€MEHTAPHBIMU COOBITUAMHU

20 | Hepeso 05.02 06.02 10.020 bubmorexa [JOK



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
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https://m.edsoo.ru/863f2ade

CsoiicTBa nepesa:
€AMHCTBEHHOCTD ITyTH,

. bubnuoreka [JOK
21 | cyiecTBOBaHME BUCSYEH 12.02 13.02 17.02 https:/m.edsoo rw/86312bac
BEPIIHHEI, CBSI3b MEX]Ty YUCIOM
BEPIIUH U YUCIIOM pEdep
bubnunoreka [IOK
22 | IIpaBuio yMHOXXEHHUS 19.02 20.02 24.02 htps:/m.edsoo rw/863f2cd8
but6mmoreka [IOK
23 | [IpaBuio yMHOXKEHUS 26.02 27.02 03.03 httos://m.edsoo.ru/863£2e36
bubmuorexa [JOK
24 | 11 . . 10.
POTHBOTIONIOKHOE COOBITHE 05.03 06.03 0.03 https://m.edsoo /863284
25 ggarpaMMa . 12.03 13.03 17.03 Bubmoreica LIOK
Beﬂﬂi{ CHIE H Tepeceaetie ' ' ' https://m.edsoo.ru/863f3214
COOBITUI
HecoBmecTHble cOOBITHS.
bu6nmoreka [IOK
26 | ®opmyina CJ'I(\)’)KCHI/IH 19.03 20.03 24.03 hitps:/m.cdsoo r/863£3372
BEPOSITHOCTEH
HecoBmecTHbIe COOBITHSI.
but6mmoreka [IOK
27 | ®opmyna CJ'I(i)KCHI/IH 26.03 27.03 07.04 httos://m.edsoo /3633764
BEPOSITHOCTEH :
[IpaBuno yMHOXEHUS
BEpOSITHOCTEH. Y cil0BHas bubnuoreka [IOK
28 09.04 10.04 14.04
BeposiTHOCTh. He3aBucumbie https://m.edsoo.ru/863f38ae
COOBITUA
[IpaBuno yMHOXEHUS
b K
29 | BeposTHOCTEIH. YCiOBHAS 16.04 17.04 21.04 nommorexa 11O

BEpOATHOCTH. HezaBuCHMBIE

https://m.edsoo0.ru/863f3b06



https://m.edsoo.ru/863f2a4e
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https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
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COOBITHSA

30 IIpencrasienue ciry4aitHOro 1 23.04 24.04 73,04 bubmuoreka [JOK
HKCIEPUMEHTa B BUJIE IepeBa https://m.edsoo.ru/863f3cbe
[IpencraBienue ciry4yaiiHOTO bubnuoreka [JOK

31 1 30.04 08.05 12.05
IKCTIEPUMEHTA B BUJIE JIepeBa https://m.edso00.ru/863f3120
[ToBTOpenue, o6o0IICHNE.

bubmuoreka [JOK
2 |11 . 1 . 15. 19.

3 pencTaBiIeHUE JaHHBIX 07.05 5.05 9.05 https://m.edsoo r/863F4128
OnucarenbHas CTaTUCTHKA

33 | UroroBast KOHTpOJIbHAS paboTa 1 14.05 22.05 26.05

but6mmoreka [IOK
34 | TloBTopenue, obo6menue. ['padm 1 21.05 httos://m.edsoo.ru/S63f43 12
OBIIEE KOJIMYECTBO YACOB 14

11O ITPOI'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

8 KVIACC
Kon N o
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHs OCHOBHON 00pa3oBaTe1bHOM
TIPOBEPSIEMOTO NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHust
pe3yJbTarTa
5 BepositTHOCT 1 cTaTUCTHKA
51 W3BnekaTth 1 nmpeoOpa3oBbIBaTh HH(POPMAIUIO, IPEACTABICHHYIO B BUJIE TaOJIMII, JUarpaMm,
rpaduKoOB, MPEACTABIATH JaHHBIC B BUJE TaOIUII, AUAarpaMm, rpadukoB
59 OnuceIBaTh aHHBIE C MOMOILBIO CTATUCTUYECKUX IOKa3aTelel: CpelHUX 3HAYCHUH U Mep
) pacceuBaHus (pa3Max, JUCIEPCUs U CTaHAAPTHOE OTKJIIOHEHUE)
53 HaxoauTh 4acTOThl UUCIOBBIX 3HAYEHUM M 4acTOThl COOBITUMN, B TOM UYHCIE MO pe3ybTaTaM
’ U3MepEHUI 1 HaOJIIO e HN
54 HaxoauTe BEpOSTHOCTH CIIy4allHBIX COOBITHH B OIBITAX, 3HAas BEPOSTHOCTH 3JIEMEHTapHBIX
' COOBITHI, B TOM YHCIIE B OIBITaX C PABHOBO3MO)KHBIMH AJIEMEHTAPHBIMH COOBITUAMU
55 Hcnonb3oBate rpaduyeckre MOJENU: JE€PEBO CIYyYaHHOro SKCHEPUMEHTa, IuarpaMMbl
' Diinepa, yuciioBas npsiMas
OnepupoBaTb MOHATHUAMU: MHOXECTBO, I1OJAMHOXECTBO; BBIIIOJHATH OINEPALUUA HAJ
5.6 MHOKECTBaMHU: OOBEIUHEHHE, II€PECeUCHue, JOINOJHEHUE; MEePEeYUCHATh SJIEMEHTbI
MHOX€ECTB, IIPUMEHSTh CBOMCTBA MHOXKECTB
Hcnonp3oBatk rpadguueckoe npeacTaBIeHue MHOKECTB U CBSI3€M MEXy HUMHU JIJIsl OTTMCAHUS
5.7 IPOLIECCOB U SIBJIEHUH, B TOM UYHUCIIE€ IIPU PELIEHUM 3a/ad U3 JPYTUX Y4eOHBIX IMPEIMETOB U
KypcoB

HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 | BepoATHOCTB U CTaTUCTUKA

5.1 | [IpencraBneHue JaHHBIX B BUAE TAOJIUL, AUarpaMM, rpaukoB

59 MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXkecTBO. Ormnepalnuu HaJl MHOXKECTBAMU: OOBEAMHEHHE,
" | mepeceueHue, TOMOTHEHNE

53 CpolicTBa omepanuil HaJ MHOKECTBAMHU: IEPEMECTUTENBHOE, COYETATEIBHOE, PACIPENCIUTEIBHOE,

BKJIFOUEHUS

54 Hcnonp3oBanne rpaduyeckoro MpeacTaBICHUS MHOMKECTB JUIS ONUCAHHUS PEaJbHBIX MPOIECCOB U
" | SIBJICHHH, IPU PEICHHUH 3a/1a4.

55 W3mepenne paccerBaHus JaHHbIX. Jlucmepcuss W cTaHAApTHOE OTKJIOHEHHE YHCIOBBIX HaOOpOB.
| Jluarpamma paccerBaHus

5.6 | DnemeHTapHbIe COOBITHA ciydailHOTO ombiTa. Ciy4aitHeie coObITHs. BeposTHocTH coObITHI. ONBITHI C




PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH cOOBITUAMU. CitydaiiHbiii BEIOOp. CBA3h MEXKAY MaJIOBEPOSITHBIMU
Y TIPAaKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMH B IPUPOJIE, OOIIECTBE U HAYKE

5.7

JlepeBo. CBOHCTBA A€pPEBBEB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BUCSYEH BEPILUHBI, CBA3b MEKIY
YHCIIOM BepUIMH U uuciiom péoep. [IpaBuno ymHoxkenus. Pemenue 3anau ¢ momomuibio rpadon

5.8

[IpotuBomnonoxxkupie coObiTHsA. [Jmarpamma Oiinepa. OObeIWHEHHE W TEPECEUYCHHE COOBITHIA.
HecoBmectable coObITHA. DOpMyIIa CIIOKEHHUS BEPOSITHOCTEH

59

YcnoBHas BepossTHOCTB. [IpaBuio ymuosxxenus. HezaBucumblie coObITHS

5.10

Hpe,I[CTaBJ'IeHI/IC OKCIICPUMCHTAa B BHAC JCPCBA. Pemenne 3aJa4 Ha HaXO0XICHHC BepOHTHOCTCﬁ C
IIOMOIIBIO ACPEBaA cnyqaﬁHoro OKCIICpUMCHTA, fuarpaMmm Bﬁnepa

ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM Pe3yJbTAaTAM OCBOEHUSI OCHOBHOI

NMPOBEPSAEMOT0 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

TpeOGoOBaHUSA

YMmenune OICpHUPOBATH IIOHATUAMMU: MHOXCECTBO, IIOAMHOXECTBO, onepanun Hazjg
MHOXXECTBAMH; YMEHHE ONEepUPOBATh MOHATHAMH: Tpad, CBS3HBIA rpad, IepeBo, IHKI,
1 MPUMEHSTh WX TIPH PENICHWH 3a/ad; YMCHHE HCIIOJIB30BaTh rpaduuecKkoe IMpeICTaBICHHE
MHOXCECTB IJId OIMMCAaHUA pCaIbHBIX IPOUECCOB U ﬂBHeHHﬁ, IIpu pCIICHUHN 3a7a4 U3 OPYyrux
Y4EOHBIX TIPEIMETOB

YMeHHe OnepupoBaTh MOHATUAMU: OIPEIEICHUE, aKCHOMa, TEOpEMa, [0Ka3aTelIbCTBO;
2 YMEHUE pPaclO3HaBaTb MCTUHHBIE M JIOXKHBIC BBICKA3bIBAHMs, NPUBOJUTH IIPUMEPBl U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHNS BBICKA3bIBAHUI

YMeHue onepupoBaTh IMOHIATUSMH: HATYpPaJbHOE YHCIO, MPOCTOE M COCTABHOE YHUCIIO,
JETMMOCTh HATypaJbHBIX YHCEJ, MNPHU3HAKUA JACIMUMOCTH, LEJIOE YHUCIO, MOAYJb YHCIA,
OOBIKHOBEHHAS IPOOh U NECITHYHAS APOOb, CTAHAAPTHHIN BHUJ YHCIIA, PAIMOHAIBHOE YUCIIO,
3 HWPpAIMOHAIEHOE YHCJIO, apu(PMETHYECKH KBaJIpaTHBIM KOPEHb, YMEHHE BBHITIOJHATH
JEUCTBUSA C YHUCIAMU, CPaBHUBATh M YIOPSJAOYMBATH 4YHWCIA, MPEACTABIATH YKCIA Ha
KOOPJAMHATHOW MPSIMOM, OKPYIJIATh YKCIIA; YMEHUE JAeNiaTh MPUKHUIKY U OLEHKY pe3ysbTaTa
BBIUMCIICHU N

YMeHue omnepupoBaTh MOHATUSMH: CTENEHb C IENbIM IOKa3aTeieM, apuPMeTHYecKUi
KBaJIpaTHbI KOPEHb, MHOTOUJIEH, ajaredpanyeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJbHOM CTENEHU OOoJbllle €IWHUIBI; YMEHHE BBIIOJIHATH pacd€Thl Mo Qopmyiam,

4 peo0pa3oBaHus LEJbIX, IPOOHO-PAlIMOHANBHBIX BBIPAXKEHUNH W BBIPAXKEHUH C KOPHSIMH,
pa3ioKeHue MHOTOYIEHa Ha MHOKUTEIH, B TOM YHCJIE€ ¢ UCIOIb30BaHUEM (POpMyIT pa3HOCTH
KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH
YMeHue onepupoBaTh MOHATUSAMU: YUCIOBOE PaBEHCTBO, YPAaBHEHUE C OJHOW NEPEMEHHOM,

5 YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOW; YMEHME pellaTh JMHEHHBIE WU

KBaJpaTHbIC YpaBHEHUs, IPOOHO-PALIMOHATIEHBIC YPAaBHEHUS C OJJTHOM MEPEMEHHOM, CUCTEMBI

JBYX JIMHEHHBIX YpaBHEHUH, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBbI, KBaJIpaTHbIE U JPOOHO-




palMOHaIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHCIIE IIPU PELICHHUH 3a7a4d U3
JAPYTUX IPEIMETOB U IIPAKTUYECKUX 3aJa4; YMEHUE UCIOJIb30BAaTh KOOPAUHATHYIO NPSMYIO
Y KOOPJIUHATHYIO MJIOCKOCTD JJIsl H300pa)KeHUsI PELICHU YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHune onepupoBath MOHATHAMUA: (GyHKIWS, Tpaduk GyHKINHU, HYIH GYHKINU, TIPOMEKYTKH
3HAKOIIOCTOAHCTBA, HNPOMCKYTKH BO3paCTaHHA, Y6BIBaHI/I$[, HanOOJbIlIeE W HaNMEHBIIEE
3Ha4YeHUs (PYHKIUH, yYMEHHE OIEPHPOBATH IOHITHAMHU: MpPsIMas MPOIOPLIHUOHATBHOCTD,
nuHelHas (QYHKIWSA, KBagpaTHdHas (yHKIHsS, oOpaTHas MPOIOPIMOHAIBHOCTh, Mapaboa,
runep0oiia; yMEHHE CTPOUTh TpaduKu PYHKIUH, UCIIOIH30BATh TPAPUKH IS OTPEACICHUS
CBOMCTB MPOIECCOB M 3aBUCUMOCTEM, JIJIsl PEeIIeHus 3a/1a4 U3 APYTUX YYEOHBIX MPEIMETOB U
peabHOM JKU3HH; YMEHHUE BBIpaKaTh (hOpPMyJIaMU 3aBUCHMOCTH MEXKy BETUYMHAMU

YMeHue  omnepupoBaTh  MOHATHUSAMH:  IIOCJIECIOBATCILHOCTh,  apupMETHUecKas |
reoMeTpuueckas IPOrpecCUd; YMEHHE HCIIO0JIb30BaTh CBOMCTBA IOCIEIOBATEIHLHOCTEH,
(dbopMynbl CyMMBI M OOIIETO WIE€HA MPU PEUICHWW 3a7ad, B TOM YHCJIE 3a1ad U3 JAPYTHX
y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue peuaTrs 3ala4i pa3HbIX TUIIOB (B TOM YHCJIC HAa IPOUCHTLI, 10JIM U 4aCTHU, IBUKCHUC,
pa60Ty, HOCHY TOBapOB M CTOMMOCTHL IIOKYIIOK W YCIyI, HAaJOI'W, 3ada4u U3 obnactu
yOpaBJICHUSA JIMYHBIMUA U CEMEHHBIMU (I)I/IHchaMI/I); YMCHUC COCTABJIAATh BbIPAKCHUA,
YpaBHCHH:A, HCPABCHCTBA U CUCTEMEI 110 YCJIOBUIO 3aaa4U, UCCICIOBATH IMOJTYYCHHOC PCIICHUC
n OLICHUBATh HpaBI[OHOI[O6HOCTB IMMOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBath MOHATUAMU: QUTYypa, TOUKA, OTPE3OK, MpsAMas, JIyd, JIOMaHasl, yrod,
MHOTOYTOJIbHUK, TPEYrOJIbHUK, PaBHOOEAPEHHbII M pPaBHOCTOPOHHUN TPEYrOJIbHUKH,
NpPSMOYTOJIbHBIM  TPEYrojbHMK, MEJMaHa, OMCCEeKTpUCAa U BbICOTAa TPEYrOJbHUKA,
YeThIPEXYTOJIBHUK, MapajienorpaMM, poM0O, NpsSMOYTOJbHUK, KBajapar, Tpareuus;
OKpYKHOCTB, KPYyT, KacaTelbHas; 3HAaKOMCTBO C IPOCTPAaHCTBEHHbIMU (DUTYypaMu; yMEHUE
pewmaTs 3a1a4y, B TOM 4YHCJIE U3 ITOBCEJHEBHOM >XU3HU, HA HAXO0XIACHUE I€OMETPUYECKUX
BEJIMYHUH C IPUMEHEHNEM U3YYCHHBIX CBOMCTB (pUryp U (akToB

10

YMenue omnepupoBaTh TOHATHSIMHU: PaBEHCTBO (UIYp, PABEHCTBO TPEYTOJIbHUKOB;
NapajuieIbHOCTh U MEPHEHAUKYIISIPHOCTh MPSAMBIX, YTOJI MEXAY MPSMBIMH, IEPIEHIUKYIIAP,
HaKJIOHHAs, POEKIHs, To1o0ue Gpuryp, nogoOHbIe TPEYTOIbHUKN, CHMMETPHSI OTHOCUTEIHHO
TOYKM W TPSMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CHMMETPUIO U moaobue uryp,
MapajieIbHOCTh ¥ NEPIIEHIUKYIIIPHOCTD NPSIMBIX B OKPY’KaIOIIEM MHUPE

11

YMeHue onepupoBaTh MOHSATUSMHU: JJIMHA, PACCTOSIHUE, Yroia (BEJIMYMHA YIJIA, CHHYC U
KOCHHYC yTJIa TPEyTOJIbHHUKA), IO Ih; YMEHHUE OIICHUBATH Pa3Mephl IIPEIMETOB U OOHEKTOB
B OKpYXalolleM MHpE; YMCHHE MPUMCHATh (QOpMyIBl TEepuUMeTpa ¥ IUIOMAIH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXKHOCTH U IUIOIIATU Kpyra, o0bemMa MpsIMOYTOJIBHOTO
napajuieJienuIea; yMEHUE NPUMEHATh NPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe€ YIJIOB TpeyrojibHHKa, Teopemy [ludaropa, TpuroHomeTpuyeckue COOTHOIICHUS IS
BBIYUCIICHUS JUIMH, PACCTOSHUM, IJIOIIAIeH

12

YMeHue nzobpakaTh IUIOCKHE (QUTYphl U UX KOMOMHAIIMU, IPOCTPAHCTBEHHBIE (UTYpPBI OT
PYKH, C TIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY MJIU
CUMBOJIbHOMY OIMCAHHUIO

13

VYMmenne OIICpHUPOBATH MOHATUAMU: HIPAMOYTOJIbHAA CUCTEMA KOOPAUHAT, KOOPJAWHATEI TOYKH,
BEKTOpP, CyMMa BEKTOPOB, IMPOW3BEJCHHE BEKTOpPAa HA YHCIO, CKAISAPHOE IMPOU3BEICHHE




BCEKTOPOB;, YMCHHC HCIIOJIB30BATH BCKTOPBI U KOOPAHWHATHI JIA MPCEACTABJICHUA HAHHBIX U
peuiceHud 3a1a4, B TOM YHUCJIC U3 APYTUX y‘{e6HLIX npeaMETOB U peaﬂLHOﬁ JKHN3HHU
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YMeHue onepupoBaTh NOHATUSAMU: CTOJIOMKOBBIE U KPYTOBBIE AMArpaMMbl, TAOJIULIbI, CPEIHEE
apupMeTHYeCKoe, MeJMaHa, HauOoJblee M HAMMEHbIIEEe 3HAYEHUS, Pa3Max YHCIOBOTO
Habopa; yYMEHHE U3BJIEKaTh, WHTEPIPETHUPOBATL M MpeoOpa3oBbIBaTh HHPOPMAIHIO,
IIPEJCTABICHHYIO B TaOJIMIIaX M Ha JUarpaMMmax, OTPaskarollylo CBOMCTBA U XapaKTEPUCTUKU
pEaJIbHBIX IIPOLECCOB M SBICHUM; yMEHHE paclO3HABaTb W3MCHUUBBLIC BEIWYMHBI B
OKpYKaroIleM MUpPe
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YMeHue onepupoBaTh TMOHATUSMHU: CIyYalHBIM ONBIT (CIy4aWHBI AKCIEPUMEHT),
3JIEMEHTApHOE COOBbITHE (PIEMEHTApHBIA MCXO) CIy4ailHOrO OmbITa, CIy4aifHOe COOBITHE,
BEPOSTHOCTh COOBITHS; YMEHUE HAXOJUTh BEPOSTHOCTH CIYYalHBIX COOBITHH B OIBITAaX C
PaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMH  COOBITHSIMH; YMEHHE peIlaTh 3aJadd  METOJOM
OpPraHM30BAHHOIO Mepedopa U ¢ UCIOJIB30BaHUEM IMpaBUIa YMHOXKEHHS; YMEHUE OLICHUBATh
BEPOSATHOCTH PEaIbHBIX COOBITHHA U SBJICHUH, TOHUMATh POJIb NPAKTUYECKHU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPY)KAIOLIEM MHpPE U B KHU3HHM;, 3HAKOMCTBO C IOHSATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO € 3aKOHOM OOJIBIIMX YUCEN M €r0 POJIbI0 B MAaCCOBBIX
SIBJIICHUAX
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YMeHue BBIOMpATh TMOAXOJSAINIMN HM3YYSHHBIM METOZ Ul pPEUIeHHs 3aJaud, MPHUBOIAMTH
MpUMEphl  MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE U JKU3HHU, pPACIO3HABATH
IMPOABJICHUC 3aKOHOB MATCMATHKUW B HMCKYCCTBC, OIIMCbIBATH OTACJIBHBIC BbIJAAIOMIUCCA
PE3YIbTATEI, MMOJIYUYCHHBIC B XOAC PA3BUTHUA MATEMATUKW KAaK HAYKW, IPUBOAUTL MPHUMCEPEI
MAaTeMaTUYECKUX OTKPBITUN U X aBTOPOB B OT€UECTBEHHOW U BCEMUPHOU UCTOPUHU

IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 | Yucna u BeIUKCIEHUSA
1.1 | HatypanbHble u nensle yncina. [Ipu3Haku JeTMMOCTH LeNbIX YHCe
1.2 | OObIKHOBEHHBIE U IECATHUYHBIE IPOOH, IPOLICHTHI, OECKOHEUHBIE TIEPHUOANMUYECKUE TpodU
1.3 | ParmonanbHele yncia. ApudMeTHIECKUe ONepaliy ¢ palioHAIbHBIMU YHUCIaMHU
1.4 | Je#ictBuTenbHble ynucna. ApugmMeTuyeckre onepauu ¢ JeCTBUTEIbHBIMU YUCIaMU
1.5 | IIpubnnxkEHHBIE BEIYUCIICHUS], IPABUIIa OKPYTJIICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN
2 | AnreOpanueckue BbIpaKEHUS
2.1 | BykBeHHbIE BbIpa)Ke€HUs (BBIPRXKEHUS C IEPEMEHHBIMH )
2.2 | CreneHs c 1enbIM MokazaTesneM. CTeneHb ¢ pallMoHaIbHBIM TToka3zareneM. CBOMCTBA CTENEHU
2.3 | MHorouneHsl
2.4 | Anrebpanueckas 1poOb
)5 Apudmernueckuil KopeHb HaTypaibHOM cremeHu. JlelicTBus ¢ apupMETHUECKUMH KOPHSIMHU
| HaTypaIbHOU CTENeHH
3 | YpaBHEeHUs U HEpaBEHCTBA
3.1 | Lensie u npoOHO-paninoHanbHbIe ypaBHEeHUsA. CHCTEMBI U COBOKYITHOCTH YPaBHEHUM




3.2

]_ICJIBIC n ﬂpO6HO-paHI/IOHaJ'ILHBIe HEPaBCHCTBA. CucteMsl u COBOKYITHOCTHU HCPABCHCTB

3.3 | Pemenue TeKCTOBBIX 3a7a4
4 | YucnoBsle 1OCIIE0BATEILHOCTH
4.1 | IlocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIEA0BATEILHOCTEH
4.2 | Apudmerrueckas U reoMeTpuIecKas rnporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
5 OyHKIMU
Oynkuus, crnocodbl 3ananus Qyskuuu. ['padux ¢ynkumu. OOnacTh ONpeAeneHUs W MHOXECTBO
51 3HaueHuil Qynkounu. Hymu gynkmmm. [IpomMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTHU
" | pyskumu. MakcuMyMbl 1 MEHMMYMBI QyHKIKMA. HauOonbllee n HauMeHbllee 3HaYeHne (QyHKIMH Ha
IPOMEXKYTKE
6 | KoopauHatsl Ha NpAMON U TIIOCKOCTH
6.1 | KoopaunaTtHas npsimas
6.2 | JlexapTOBBI KOOPAMHATHI HA IUIOCKOCTH
7 | I'eomerpus
7.1 | T'eomerpuueckue (GpUrypsl U UX CBOMCTBA
7.2 | TpeyroibHuK
7.3 | MHOTOyroJbpHUKH
7.4 | OKpyXHOCTb U KpyI'
7.5 | U3mepenne reoMeTpu4ecKux BEJIMYHUH
7.6 | BekTopbl Ha MITOCKOCTH
8 | BepoATHOCTh U CTaTUCTUKA
8.1 | OnucarenbHasi CTaATUCTUKA
8.2 | BeposTHOCTB
8.3 | Kombunaropuka
8.4 | MHo)ecTBa
8.5 | I'padbr

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

Martematuka. BeposTHOCTh U cTaTHcTHKA: 7-9 Kiacchl: 0a30BbIN ypOBEHb: YUEOHUK: B
2 gactax/ U.P.Beiconkuii, M.B.flmenko; nmox pen.M.B.Smenko. — Mocksa: [IpocBemnienue

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Marematuka. BeposTHOCTh U cTaTHCTHKA: 7-9 Kiacchl: 6a30BBIN YPOBEHb: YUCOHHK: B
2 gactax/ U.P.Beicoukwuii, U.B.SImenko; nox pen..B. Amenko. — Mocksa: [IpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

bubnnoreka [{OK https://m.edsoo.ru/
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