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1. COOJEPKXAHUE OBYYEHUS

7 KJIACC

[IpencraBienue JaHHBIX B BHJE TaOnMil, Auarpamm, rpadukos. 3amonHeHue TaONUL, YTEHHE W MOCTPOCHUE AUarpamMm (CTOIOMKOBBIX
(cronbuaThIX) U KpYroBbIX). UTeHune rpadukoB peanbHbIX MpoleccoB. M3BneyeHne nHpopManuu U3 AuarpaMMm M TaOJIUL, MCIIOJIb30BaHUE U
MHTEpIIpETalNsl JaHHBIX.

OmnucarenbHasi CTaTUCTHKA: cpelHee apupMeTHdYecKoe, MeluaHa, pa3Max, HauOoJiplllee W HauMEHblIee 3HaueHUs Habopa YHCIOBBIX
JaHHbIX. [IpuMepsl ciaydaliHOM U3MEHYUBOCTH.

Crny4aiiHblii 3KCTIEpUMEHT (OIIBIT) U cily4aiiHoe coObITHE. BeposaTHOCTh M yacToTa. Pojb MalOBEpOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX
coOBITHI B TpupoJe U B oOmIecTBe. MOHEeTa U UrpajibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepumHa, pedpo. Crenens BepunHbl. Yuciao pédep u cymMmapHas creneHb BepluuH. [IpencraBienue o cBsizHocTH rpada. Llenu u
mukotel. [lytu B rpadax. O6xox rpada (itnepoB myts). [IpencraBienue 06 opueHTHpOBaHHOM Tpade. Pemenune 3ama4 ¢ moMomnsio rpagos.

8 KJIACC

[IpencraBnenue naHHBIX B BUE TaOIUIl, AUArpaMM, rpaduKoB.

MHOKeCTBO, 2IEMEHT MHOKECTBA, MOAMHOkecTBO. Onepany HaJ MHOKECTBaMU: 00beUHEHHE, TIepeceueHne, nonoiaHenrne. CBoiicTBa
OTepalvii HaJl MHOXXECTBAMH: TEPEMECTHTEIIbHOe, COuYeTaTelIbHOE, pachpeneauTenbHoe, BKIOYeHHUs. Vcnonb3oBanue rpaduyeckoro
MIPEACTABICHNS] MHOKECTB JIJIsl OMCAHUs PEAIbHBIX MPOLECCOB U SBJICHUM, IPU PELICHUU 3a]1a4.

N3mepenne paccenBanus JaHHBIX. J{ucmiepcus U cTaHIApTHOE OTKJIOHEHHE YMCIIOBBIX HA0OpOB. Jlnarpamma paccenBaHusl.

DneMeHTapHble COOBITUSL chy4aiiHoro ombiTa. CiydaiiHble coObITHs. BepositHocTH coObITHil. ONBITEI C  PaBHOBO3MOXKHBIMU
AJIEMEHTapHBIMU COOBITHAMU. CiydailHbId BBIOOP. CBsI3b MEXKIY MAJIOBEPOSTHBIMU M MPAKTUYECKUA JTOCTOBEPHBIMH COOBITHUSMU B MPUPOJIE,
o0111ecTBE U HayKe.

HepeBo. CBolicTBa J€peBbEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAHWE BUCSYEH BEPIIUHBI, CBS3b MEXIY UYMCIOM BEPIIMH U YHUCIOM
pEbep. [IpaBuno ymHoxenwus. Pemenne 3a1a4 ¢ momMoIuisio rpados.

[IporuBononoxusie coObiTus. Jumarpamma Ditepa. OO0benuHeHne W mepeceueHne coObiTuil. HecoBmecTHbie coObiThs. ®Dopmyna
CIIOKEHHsSI BEpOSATHOCTEH. YCIOBHAas BEpOSTHOCTH. lIpaBuno ymHokeHus. HeszaBucumbie coOwiTus. [IpencraBineHune 3KCreprMeHTa B BHJIE
nepeBa. Penienure 3aa4 Ha HaX0kKJAEHUE BEPOATHOCTEN C OMOIIBIO JIEpeBa CIIy4alHOTO SKCIIEPUMEHTA, Juarpamm Jusepa.



9 KVIACC

[IpencraBienue JaHHBIX B BHJE TaOJUI], Iuarpamm, rpaukoB, UHTEpHpETAlUs JaHHbIX. YTeHHe W MOCTpOeHHEe Tabull, Juarpamm,
rpaMKOB 1O peaIbHBIM JaHHBIM.

[TepectanoBku u ¢daktopuan. Coueranus u 4ucio couyetaHuid. TpeyroiapHuk Ilackans. Pemenwe 3agad ¢ HWCHOJb30BaHUEM
KOMOMHATOPUKHU.

['eomeTpuyeckast BeposTHOCTh. CirydaiiHbIi BEIOOP TOUKH U3 (GUTYpPHI HA MIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanue. Yenex u Heynada. Cepust ucnbiTaHuil 10 nepsoro ycnexa. Cepust ucnbitanuii bepnyiinu. BepositHocTu coObiTuil B cepuun
ucnbiTanui bepuysm.

CnyualiHas BelIMYMHA M paclpelesieHHe BepoATHOCTeW. Martemaruueckoe oxuaanue W aucrepcus. [Ipumepbl mMareMaTndeckoro
0XKMJIAHHSI KaK TEOPETUYECKOI'O0 CPEJHEro 3HAU€HUsl BEJIMYMHBI. MaTeMaTH4ecKOe OKMUJIAHUE U JUCIEPCUs CIIy4ailHOM BEIMYHUHBI «UHCIIO
YCIIEXOB B CEpUM UCTIBITAaHUN bepHyim».

[TonsiTre o 3akoHe OONBIIKUX YKcen. MI3MepeHne BEpOSITHOCTEH ¢ MOMOIIBI0 YacTOT. Polib 1 3HaueHne 3aKoHa OONBIINX YKCEN B IPUPOJIE
U 001IIeCTBe.



2. IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS MPOrPaMMBbI Y4eOHOTO Kypca «BeposSTHOCTh U CTATUCTHKAY XapaKTEPH3YIOTCS:

1) naTpuoTHYeCKOe BOCIIMTAHHE:

IIPOSIBIEHUEM MHTEpPEca K MPOIIJIOMY M HACTOSALIEMY POCCUHCKON MaTeMaTHKHU, IEHHOCTHBIM OTHOLLIEHUEM K IOCTUKEHUSAM POCCUM CKUX
MaTEMaTHKOB U POCCUHCKOIM MaTeMaTH4ECKOH 1IKOJIbI, K UCIIOIb30BaHUIO 3TUX JOCTHKEHUH B APYrUX HayKax U MPUKIaIHBIX chepax;

2) rpa;KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHHE:

TOTOBHOCTBIO K BBIIOJHEHUIO OOs3aHHOCTEH TIpakIaHMHA W pealu3allid ero Ipas, MPeJICTaBIEHHEM O MaTeMaTHYECKUX OCHOBaxX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJIEHHM, MpoOLELyp I'paXAaHCKOro oO0IiecTBa (HampUMep, BbIOOpPHI, ONPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO ATUYECKMX HPOOJEeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHMH HayKH, OCO3HAHMEM BaXXHOCTH MOPAIbHO-
ATUYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOIO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUU MNPAKTUYECKUX 3aJa4 MaTeMaTHYeCKOM HalpaBJIE€HHOCTH, OCO3HAHHUEM Ba)XHOCTHU
MaTeMaTHYeCKOro oOpa3oBaHusl HAa MPOTSHKEHUM BCEH YKU3HU JUIsS YCIEIIHOM MpOo(decCUOHANBHOM AesITeNbHOCTH U pa3BUTHEM HEOOXOIUMBIX
YMEHMM, OCO3HAHHBIM BBIOOPOM M TOCTPOEHUEM HHJMBHUIYaJbHOM TpPaeKTOPUU OOpa3oBaHMsI U YKU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX
MHTEPECOB M 0OLIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOIIMOHAIBHOMY W 3CTETHUECKOMY BOCHPUSATHIO MaTEeMAaTHYECKUX OOBEKTOB, 3ajay, PElICHHH, paccyXJIeHUil,
YMEHMIO BUIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 TIO3HAHMSI:

OpHUEHTAIMEN B 1eATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4HBIX MPEAICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHSI YEIOBEKA,
HOPUPOBI U 00IECTBA, TOHUMaHUEM MaTeMaTUUECKOM HayKH Kak c(epbl YEIOBEUECKON NesITeIbHOCTH, ATANOB €€ Pa3BUTHsI U 3HAYMMOCTH ISt
pPa3BUTHS IIUBUIM3AIMK, OBJIAJCHUEM S3bIKOM MaTE€MaTHKH M MaTeMaTUYECKOM KyJIbTYpoM Kak CpEICTBOM IMO3HAHUS MHpA, OBJIAJEHUEM
IIPOCTEHIIMMHU HaBbIKAMH MCCIIEA0BATENbCKON NEATENBHOCTH;

6) pusuueckoe BocnuTaHue, GopMUpPOBAHUE KYJIbTYPhI 310POBbsI M SMOIHOHAIBHOTO (JIATONIOIYYHSI:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTHUECKHE 3HAHMS B HMHTEpPEcax CBOETO 3J0POBbs, BEIEHHUS 370pOBOr0 00pasza >KU3HU (340pOBOE
nuTaHue, cOaTaHCUPOBAHHBIA PEXXUM 3aHATHI U OTHbIXa, peryispHas (usudeckas akTUBHOCTbH), C(POPMHPOBAHHOCTHIO HaBbIKa pediekcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa JIPyroro 4eiaoBeKa;

7) K0JIOTHYECKOE BOCTIMTAHME:



OpUEHTallel Ha TNpPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM [ pemieHus 3anad B 00JacTH COXPAHHOCTH OKpPYXKAroIIe cpeabl,
IUIAHUPOBAHUSI IOCTYIIKOB M OLIEHKM HUX BO3MOXKHBIX IIOCIEICTBUH IJISl OKPY’KAIOLIEH Cpelbl, OCO3HAHHWEM TIJI00AJIBHOIO XapakTepa
9KOJIOTMYECKHUX MPOOJIeM U IMyTel UX pelIeHHs;

8) amanTanus K H3MEeHSIONIMMCS YCJIOBHSAM COIMAIBLHOI M IPUPOIHON Cpebl:

FOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEOINPENEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 IPaKTUYECKYIO
JeSITeIbHOCTh, B TOM YHCJIE€ YMEHUE YUYHUTHCS y APYTUX JIOAEH, MpHOOpeTaTb B COBMECTHOW JAEATEIbHOCTH HOBBIC 3HAHHS, HABBIKU U
KOMIIETEHIIMH U3 ONbITA APYIHX;

HE00X0IMMOCTHIO B ((OPMUPOBAHUM HOBBIX 3HaHUH, B TOM YHucCIie (OPMYIUPOBATEH UIEH, IIOHATHS, TUIIOTE3bI 00 00bEKTaX U SBJICHUSX, B
TOM YHCJI€ PaHEE HEU3BECTHBIX, OCO3HABATDH JEPUIIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CUTYyallMI0, BOCIHPHUHHUMATh CTPECCOBYIKD CUTYyallMI0 KaK BbI3OB, TPEOYIOUIMIl KOHTpMEp,
KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUS U ACHCTBUS, (POPMYIHPOBATH U OIICHUBATh PUCKU U MOCIEICTBUSA, HOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/IbHBbIe YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornyeckne aelcTBHSA:

o BBIABJIIATE U XapaKTepI/ISOBaTI) CyHIGCTBeHHI)Ie HpI/IBHaKI/I MATECMATHUYCCKUX 06T>GKTOB, HOH?[TI/II\/'I, 0THOHI€HI/II71 Me)K)Iy IIOHATUAMU,
dbopMynupoBaTh ONpeAeNieHus] MOHSATUHM, YCTaHABIMBATH CYIIECTBEHHBIH MPU3HAK KIAcCU(PUKAIUU, OCHOBAHHS sl 0000IIeHUs U
CpaBHEHMS, KPUTEPUHU IPOBOAUMOIO aHAIIN3A;

e BOCIPHHHUMATbH, GOPMYTUPOBATH U MPEOOPA3OBHIBAThH CYKIEHUS: YTBEPAUTEIbHBIC U OTPUIIATENbHBIC, €IUHUYHbBIC, YACTHBIE U O0IIHe,
YCIIOBHBIE;

e BBIBIATH MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTUBOpEYHs B (pakTaxX, JaHHBIX, HAONIOACHUAX U YTBEPKICHHSIX,
HpGI[J'IaFaTI) KpI/ITepI/II/I JJI BBISIBJICHUS BaKOHOMepHOCTeﬁ " HpOTHBOpe‘{HfI;

e JIeNIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, J€AYKTUBHBIX U NHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUYEHUM 110 aHAIOTUH;

e pa3buparh JOKa3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKAECHUN (MpSMblE U OT MPOTHUBHOIO), MPOBOAMTH CAMOCTOSITENIbHO HECIOXKHbBIE
JIOKA3aTeNbCTBA MaTeMaTU4YeCKuX (aKTOB, BHICTpAaMBaTh apryMEHTAllMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PaCcCYXICHUS;

e BBIOMpaATh CHoco0 permieHus yuyeOHOW 3ajaud (CpaBHHMBAaTh HECKOJBKO BapHAaHTOB DEIIEHUS, BBIOMpPATh Hauboyee MOAXOISIINA ¢
Y4ETOM CaMOCTOSITEIHHO BBIJIETICHHBIX KPUTEPHUEB).

basoBble nccienoBarebcKue 1eCTBHA.

e HCIOJIb30BAaTh BOMPOCHI KAaK MCCIEN0BATEIbCKUII MHCTPYMEHT MO3HaHUS, (HOPMYIHpPOBaTh BOIPOCH], (PUKCHPYIOIINE MPOTUBOpPEUHE,

npo0iieMy, CaMOCTOSITEIHPHO YCTaHABIMBATh HCKOMOE U JaHHOE, ((OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3HIINIO, MHEHUE;



IPOBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIOXKHBIH JKCIIEPUMEHT, HEOOJIBIIOE HCCICIOBAHUE IO YCTAHOBJICHHIO
0COOEHHOCTEHN MaTEeMaTHIEeCKOTO 00BEKTa, 3aBHCUMOCTEI 00BEKTOB MEXy CO00i;

CaMOCTOATENIFHO (hOPMYJIMPOBATh OOOOIICHNS M BBIBOJBI MO PE3YNIbTaTaM INPOBEAEHHOTO HAOIIIOACHUS, WCCIEeIOBAaHUS, OLEHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000IIECHUH;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MTPOIIECCA, a TAK)KE BBABUTATH MPEIIONI0KEHHS O €T0 PAa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTH M M30BITOYHOCTh HH(POPMAIIMH, TAHHBIX, HEOOXOAMMBIX ISl PEIICHUS 3a/1a4H;

BEIOHMpaTh, AaHATM3UPOBAThH, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH HH(POPMAIIHIO pa3IMIHBIX BUIOB ¥ JOPM MPEACTABICHUS;
BBIOMpATh (hOpMY MpeIcTaBIeHUs HHOOPMAIIMU U WLTIOCTPUPOBATH pelIacMbIe 3aJ1a4d CXEMaMH, TuarpaMMaMi, HHOU TpaduKoi U ux
KOMOWHAIIASIMU;

OLICHUBATh HAAEKHOCTh UH(POPMALIMH 110 KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

BOCIIPUHUMATh U (HOPMYIUPOBATh CY)KJIEHHS B COOTBETCTBUU C YCIOBUSAMM M LEJISAMHU OOLICHUs, SICHO, TOYHO, PAMOTHO BBIPAXKaTb
CBOIO TOUKY 3pEHHUSI B YCTHBIX U IMUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PELICHUS 3a7aud, KOMMEHTUPOBATh MOJy4YEHHBIH
pe3ysbTar;

B X0 OOCYKICHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMBI, pelIaeMoil 3aJadu, BHICKA3bIBaTh WJIEH,
HalleJICHHbIE Ha TIOUCK PELIeHHUs], COIIOCTABIATh CBOM CYXKICHUS C CYXKJIEHUSAMH JPYTUX YYaCTHUKOB JHajiora, oOHapyKUBaTh pazindue
U CXOJCTBO MO3MIINH, B KOPPEKTHOI opMe popMyIHpOBaTh pa3HOIJIACHs, CBOM BO3PAKECHUS,;

NpPEACTaBIATh PE3yJNbTaThl pelIeHHUs 3a7ayd, HKCIEPUMEHTa, HCCIEeIOBaHMs, IPOEKTa, CaMOCTOATENBHO BBIOMpaTh Qopmar
BBICTYIUIEHHUS € Y4ETOM 3aJ]1a4 NPE3eHTAMH U 0COOEHHOCTEN ayIUTOPHH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHIMBHIyaIbHON pabOThI P peIIeHNH YUeOHbIX MaTeMaTHUECKUX 3a]a4;
IPUHUMATh 1€JIb COBMECTHOW JI€ATENbHOCTH, IUIAHWPOBATh OPIraHMU3AlMI0 COBMECTHOW paboThl, pacmpeneisTb BUIbl padoT,
JIOTOBapHUBAaThCS, 00CYKIaTh MPOLECC U pe3yabTaT paboThl, 0000I1aTh MHEHUS! HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYNNOBBIX (hopmax paboThl (00CYyKaeHHs,, 0OMEH MHEHHUSIMHU, MO3TOBbIE IITYPMBbI U JIPYTHE), BBIIOIHITH CBOIO YaCTh
paboThl U KOOPJMHUPOBATH CBOM JACUCTBUS C IPYTMMHU WIEHAMH KOMaH]Ibl, OLEHUBATh Ka4eCTBO CBOET0 BKJIaja B OOIIMI MPOIYKT 11O
KpUTEpUSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

CaMOCTOSITENIFHO COCTaBJIATH IUIAH, allTOPUTM DPELICHHUs 3a/aud (WM €ro 4acTh), BEIOMpATh Coco0 pemeHust ¢ y4€TOM MMEIOLINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(pOpMaLUu.

CﬂMOKOHTpOJ’IL, AMOLMOHANbHBIA HHTEJIEKT:

BJIAJACTH crocobamu CaMOITPOBEPKH, CAMOKOHTPOJIA MMpoHecca U pe3yJibTaTa pCIICHUS MaTeMaTHIEeCKOM 3aJa4u,



e INPEIBUACTH TPYIAHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTbH IIpU PEILICHUM 3aa4H, BHOCUTh KOPPEKTHUBBI B IEATEILHOCTL HA OCHOBE HOBBIX
0OCTOSTENILCTB, HAHICHHBIX OMINOOK, BBISABICHHBIX TPYIHOCTEH;

e OIICHUBaThb COOTBETCTBHME pE3y/bTaTa JESATEIbHOCTU IOCTABICHHOM L€ M YCIOBHUAM, OOBSCHATH HPUUYMHBI JTOCTHMIKEHUS WIU
HEIOCTHKECHHUS 11e]TH, HaXOAUTh OUIMOKY, AaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

HPEAMETHBLIE PE3YJIbTATHI
K koHIty 00y4eHus B 7 Kjiacce 00yJarOIIMIACS MOIYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Uurate MHQOpMAIUIO, MPEACTABICHHYI0 B TaOIMIAX, Ha JuUarpaMMax, MpeJCTaBIsATh JaHHBIE B BUJE TaONUI, CTPOUTH JUArPAMMBbI
(cronbukoBbIe (CTOIOUYATHIC) M KPYTOBBIE) [0 MaCCHBAM 3HAYCHUH.

OnwuceIBaTh U MHTEPIPETUPOBATH peaIbHBIC YNCIIOBBIC TaHHBIC, TIPE/ICTABICHHBIC B TA0INIAX, HA AHarpaMMax, rpadukax.

Wcnonp30BaTh JjIsl ONMMCAHUS JAaHHBIX CTATHCTUYECKUE XapaKTCPUCTUKH: CpelaHee apudMeThueckoe, MeauaHa, HauOoJbIIee |
HaMMEHbIIIee 3HAYCHUS, pa3Max.

HmeTh mpejicTaBieHUEe O CIIy4ailHOW M3MEHYMBOCTH Ha MPHUMEPax IeH, (PU3MYECKUX BEIUYMH, aHTPOIIOMETPHUECKUX JAHHBIX, UMETh
IIPEICTABJICHUE O CTATUCTUYECKON YCTONYMBOCTH.

K xoniy o0y4yenus B 8 kiacce o0yJaronuiics MoyquT CICIYIONTUE TPEIMETHBIE PE3YIbTATHI:

W3Bnekats U npeoOpa3oBbIBaTh MH(OPMALINIO, MPEACTABICHHYIO B BUAE TaOJMI], [UarpaMM, rpaukoB, NMpeACTaBIATh JaHHbIE B BUJE
TabJIML, AUarpamMmm, rpauKoB.

OnuceiBaTh JAaHHBIE C TOMOINBIO CTATUCTUYECKUX IIOKa3aTelei: CpeJHUX 3HAaYeHWM W Mep pacceuBaHMs (pa3max, IUCHEpcHUs M
CTaHJApTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThI UNCIIOBBIX 3HAYEHUI U YaCTOThI COOBITHI, B TOM YHUCIIE IO pe3yJibTaTaM U3MEPEHUN U HaOII0JCHU.

HaxonuTh BEpOSTHOCTH CIIydallHBIX COOBITMH B ONBITaX, 3Has BEPOSTHOCTH 3JEMEHTApHBIX COOBITHH, B TOM 4YHCIE B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb30Bathk rpadguueckie MoJIeNu: AEPeBO CIy4YaifHOrO AKCIIEPUMEHTA, JUarpaMMbl Dijiepa, YMciaoBas npsmasi.

OnepupoBaTh MOHATUSIMH: MHOKECTBO, IOJMHOKECTBO, BBIMOJHATH ONEpallMy HaJ MHOXECTBaMU: OOBEJAMHEHHE, IepeceueHue,
JIOTIOJIHEHUE, TIEPEUUCIIATD SJIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpaduieckoe MpeICTaBIeHHEe MHOKECTB M CBSI3€H MEXIy HUMH JUIsl OMUCAHMS MPOLIECCOB U SBJICHUI, B TOM YHCIIE MPU
peLIeHUH 3aj1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U KYPCOB.



K koH1y 00yuenus B 9 kjacce o0yJaromuiics MoJIyduT CIEIyIOIIe TpeIMeTHbIe Pe3yIbTaThl:

U3Bnekaty u npeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B PA3JIMYHBIX HCTOYHUMKAX B BHJE TaONWI, AUAarpaMM, rpadukos,
MPEJICTABIISITh JAHHBIC B BUJIE TAOJHII, JHArpaMm, TpaduKoB.

Pemmars 3a1aun opraHu3oBaHHBIM I1epe0OpOM BapUAHTOB, a TAKXKE C UCIIOJIb30BAHHEM KOMOMHATOPHBIX MIPABUII U METOJIOB.

Hcnonp30BaTh onucaTeabHbIC XapaKTCPUCTUKHU JIsI MACCUBOB YHCJIIOBBIX JAaHHBIX, B TOM YUCJIC CPCAHUC 3HAYCHHUA U MCPbI PACCCHUBAHUA.

HaxoauTb 4acTOThI 3HAUEHUHN M YAaCTOTHI COOBITHS, B TOM YHCJIE MOJIb3YACh Pe3yJbTaTaMH MPOBEAEHHBIX U3MEPEHHI U HAOIIOICHUH.

HaXOl[I/ITB BCPOATHOCTHU CHy‘-IﬁfIHBIX COOBITHH B HU3YUYCHHBIX OIbITaX, B TOM YHUCJIC B OIIbITaAX C PABHOBO3MOKHBIMHU 3JICMCHTApPHBIMU
COOBITUSIMH, B CEPUSIX UCTIBITAHUI /10 IEPBOTO yCIieXa, B CEpUSIX UCIbITaHUI bepHyn.

NmeTs npeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

HmeTh mipencTaBieHHe O 3aKOHE OOJNBIIMX YUCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B CIIy4allHON M3MEHYMBOCTU M O POJIM 3aKOHA
0OJIBIINX YKCEN B IPUPOAE U OOLIECTBE.



3. TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo DJIeKTPOHHbIE
aKaJeMUYeCKHX YaCOB
Ne i/ HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbI !t ’ (posric)
OTBOJAMMBIX HA o0pa3oBaTejbHbIE
OCBOCHHE KAXKIOr0 pecypchl
pasaesia u TeMbI
bu6mmoreka [IOK
1 Tpencrapnenue ganHbIx ! https://m.edsoo.ru/7f415fdc
2 OmnucarenpHas CTAaTUCTUKA 8 bubmorexa [TOK
https://m.edsoo.ru/7f415fdc
3 CiyyaiiHast U3MEHUYUBOCTh 6 bubnorexa [IOK
yi https://m.edsoo.ru/7f415fdc
bu6nmoreka [JOK
4 B 4
BeJCHUE B TeopuI0 rpaos https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE M 9acToTa CIIy4aiiHOTO COOBITHS 4 bubmmorexa [IOK
p ya https://m.edsoo.ru/7f415fdc
bu6nmoreka [JOK
6 00600 7 5
ODIICHHC, CUCTCMATH3aIMA SHAHKH https://m.edsoo.ru/7f415fdc
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8 KUIACC

KouunvecTBo DJIeKTPOHHbIE
aKaJeMH4YeCKHX 4acoB
Ne n/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI A > (undpossie)
OTBOJMMBIX HA o0pa3oBaTejibHbIE
O0CBOEHHE KaKI0T0 pecypcsbl
pa3aesia U TeMbI
bubnunoreka LIOK
1 I1 4
OBTOPEHHE Kypea 7 kiiacca https://m.edsoo.ru/7f417fh2
2 OmnmcaTenpHas CTaTUCTHKA. PaccemBaHue JaHHBIX 4 bubmmorexa [JOK
' A https://m.edsoo.ru/7f417fh2
bubnunoreka LIOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fh2
. bubmuoreka [{OK
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 https://m.edsoo.ru/7f417fb2
bu6nmorexa LIOK
5 B 4
BEJICHHC B TCOpHIO rpadoB https://m.edsoo.ru/7f417fbh2
. bubnuoreka [{OK
6 Crrysaidnbie coObrTHs 8 https://m.edsoo.ru/7f417fbh2
bubnmorexa LIOK
7 0600 i 4
ODIIEHHE, CHCTCMATH3alUA SHAHHH https://m.edsoo.ru/7f417fb2
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9 KUIIACC

KouunyecTBo JJIeKTPOHHbIE
aKaJeMHYeCKHX YacoB, (nmudpossbie)
Nen/m  HaumeHoBaHHe pa3/esioB M TeM MPOrPaMMBbI
OTBOJAMMBIX HA o0pa3oBaTejbHbIE
OCBOECHHE KAXKIOIr0 pecypchl
pasaesia U TeMbI
bubmuorexa [JOK
1 II 4
OBTOpeHHE Kypea 8 knacca https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 IMEMEHTH! KOMOAHATOPHKH 4 https://m.edsoo.ru/7f41a302
3 I'eoMmeTpuyeckast BEpOSITHOCTD 4 bubmorexa [TOK
p P https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 n b 6
CHBITAHHA DEPHYIUIH https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
5 7| 6
Cry4alinas BETHIHHA https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
1
6 OBobmene, KOHTPOIH 0 https://m.edsoo.ru/7f41a302
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4. IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM TPOI' PAMMABI

7 KUIIACC
Kon nposepsiemoro IIpoBepsiemble MpeAMeTHbIE Pe3yIbTAThI 0CBOEHHS OCHOBHOI 00pa3oBaTe/IbHOI MPporpaMMbl
pe3yJbTara OCHOBHOI0 00111er0 00pa30BaHUsA
5 BeposTHOCTB U cTaTUCTHKA

51 Yurate uMH(pOpPMAIMIO, TPEACTABICHHYIO B TaOIWIAX, Ha AUarpaMmax, MpEeACTaBIATh JaHHBIE B BUJE
TaOJIMI], CTPOUTH AMArpaMMbl (CTOJIOMKOBBIC (CTOJIOYATHIC) M KPYTOBBIC) IO MAaCCHBAM 3HAUYCHUMA

59 OnucelBaTh W HMHTEPIPETUPOBATh peajbHbIE YHUCIIOBBIC JaHHBIC, IPEICTaBICHHBIE B TaONHMIax, Ha
Jquarpammax, rpadukax

53 Hcnonp30BaTh Il OMHMCAHUSA JAaHHBIX CTATUCTUYECKHE XapaKTEPUCTUKH: CpeaHee apu(MeTHYecKoe,
MeMaHa, Hauboublllee M HAMMEHbIIEe 3HAUEHHUs, pa3Max

54 HNmeTty mpeacTaBieHHE O CIOy4ailHOW W3MEHYMBOCTH Ha HpuMepax  LeH, (bu3MYECKUX BETUYMH,
AQHTPOTIOMETPHUECKUX JAHHBIX, UMETh MPEJICTABICHHE O CTATHCTUYECKON YCTOMUYUBOCTH

8 KUIACC
Kon nposepsiemoro IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/1bHOI MPOrpaMMbl
pe3yJbTara OCHOBHOT0 00111er0 00pa3oBaHusA
5 BeposiTHOCTh U CTaTUCTHKA

51 W3Bnekath W npeoOpa3oBbIBaTh MHPOPMALUIO, NMPEICTABIECHHYIO B BUjAE TaONMIl, AUarpamm, rpagukos,
NPEJICTABIIATh JAaHHBIE B BUJE TAaOJHII, AUarpamMm, rpad)ukoB

59 OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTHUYECKUX IMOKazaTeslel: CpeJHUX 3HAYEHUH U Mep paccerBaHUS
(pa3Max, 1ucnepcus U CTaHJIapTHOE OTKJIOHEHHE)

53 HaxonuTh 4acTOThI YMCIOBBIX 3HAYEHUN U YACTOTHI COOBITUH, B TOM YHCJIE IO pe3yabTaTaM U3MEpPeHUN U
HaOJIFOIEHUN

54 HaxoauTh BepoOsSITHOCTH CIydyalHBIX COOBITUN B OIbITaX, 3Hash BEPOSTHOCTU 3JIEMEHTApHBIX COOBITHI, B
TOM YHCJI€ B OIIBITAX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUSIMU

55 Hcnonp3oBath rpaduyeckue MOJENN: JEPEBO CIyYalHOrO SKCIEPUMEHTa, AUarpaMMbl Jiliepa, YucioBas
npsiMast




Kon nposepsiemoro IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThHI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI
pe3yJbTara OCHOBHOI0 00111er0 00pa30BaHus

OnepupoBaTb NOHATHAMH: MHOXKECTBO, IIOJMHOKECTBO; BBIIOJIHATh OINEpPAalUU HAJ MHOXKECTBAMU:

5.6 00beAMHEHNE, IIEPECEUEHUE, JAOIOJIHEHUE; IEPEUUCISITh AJIEMEHThl MHOXECTB, IPHUMEHATH CBOWCTBA
MHOKECTB

57 Hcnonb30Bath rpagueckoe MpeacTaBICHIe MHOYKECTB U CBA3EH MEXly HUMH JIJISl OITUCAHUS MIPOLIECCOB U
SBJICHUH, B TOM YHCJIE IPH PEIICHUH 33]1a4 U3 APYrHX Y4eOHBIX IPEIMETOB U KYpCOB

9 KVIACC
Kon nposepsiemoro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI ITPOrPaMMBbI
pe3yjabTara OCHOBHOI0 00111er0 00pa30BaHUA
3) BeposTHOCTB M cTaTUCTHKA

51 W3Bnekats 1 mpeoOpa3oBbIBaTh HHPOPMALINIO, TIPEICTABICHHYIO B PA3JINYHBIX HCTOYHUKAX B BUJE TAOIHII,
JarpaMmm, rpaukoB, IPeJICTaBIIATh JaHHBIC B BHJIE TaOJIUI, TUarpaMM, rpaduxkon

59 Pemrate 3amaun opraHu30BaHHBIM 1EpeOOPOM BAapHAHTOB, & TAKXKE C HMCIOIB30BAaHMEM KOMOWHATOPHBIX
IIPaBWJI U METOJIOB

53 Hcnonp30BaTh onucaTenbHble XapaKTEPUCTUKU JJIi MaCCUBOB YHUCIJIOBBIX JIaHHBIX, B TOM YHUCJIE CPEIHUE
3HAYEHUS] U MEPBI PACCENBAHNUS

54 HaxonuTh 4acTOThl 3HaYEHUH M YacTOTHI COOBITHS, B TOM YHCIE MOJIb3YACh Pe3ylbTaTaMH MPOBEIEHHBIX
M3MEPEHHI 1 HAOII0IeHN
HaxonuTh BepoOATHOCTH CIy4alHBIX COOBITHMM B M3YYEHHBIX ONBITAX, B TOM YHCJIE€ B OIBITaX

5.5 C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPHUSIX UCHBITAHUHN JI0 MEPBOrO yCIIEXa, B CEPUAX
ucnbeITanui bepnyim

5.6 VMeTs npencraBiaeHue o CaydyaiHON BEIUYUHE U O PACIPENEICHUN BEPOSITHOCTEN

57 HmeTs mpencTaBieHHEe O 3aKOHE OOJBLIMX YHCEN KaK O TPOSBICHUM 3aKOHOMEPHOCTU B CIydailHOM
M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIINX YMCEIl B IPUPOE U OOIIECTBE




5. MNPOBEPAEMBIE 3JIEMEHTbBI COJAEPXKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31EMEHT COCPKAHUS
5 BeposiTHOCTB M cTaTHCTHKA

[IpencrarieHre MaHHBIX B BHIC TaONHIl, AMArpaMM, rpaduKoB. 3arOJHEHUE TAOJMIl, YTCHHE W MOCTPOCHUE AUArpaMM (CTOJIOMKOBBIX

51 (cToyIOUaThIX) U KPYroBhIX). UTeHHE rpaduKoB peabHBIX MpoleccoB. V3BneueHne nHGOpPMAIUKN U3 AHarpaMM H TaOJIHII, UCIIOJIb30BaHUE
Y MHTEPIPETANUS TAaHHBIX

59 OmnmcaTenpHas CTATHCTHKA: CpelHee aphU(MeTHUecKoe, MeAWaHa, pa3Max, HauOolbllee W HaWMEHbIIee 3HAUCHHs Habopa UYHCIOBBIX
JTaHHBIX. [IpuMeps! cirydaitHOW N3MEHUYNBOCTH

53 Crny4JaifHbIif SKCTIEpUMEHT (OIBIT) U cily4aiiHoe coObITHe. BepodaTrHocTh U yacToTa. Posib ManoBepOSITHBIX U MPAKTHYECKH JAOCTOBEPHBIX
coOBITHI B TpHpoAe M B 00mecTBe. MOHETA M UTpalibHAsI KOCTh B TEOPHUH BEPOSITHOCTEH

54 I'pad, Bepmna, pedpo. Ctenenp BepmnHbL. Yuciio pédep u cymmapHas cTerneHb BepiiuH. [IpencraBienue o cBsa3HocTH rpada. Lenu u
uukisl. [lytu B rpadax. O6xon rpada (siinepos myts). [Ipeacrasienue 06 opueHTHpoBaHHOM rpade. Pemenne 3aqau ¢ momonibio rpados

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
5 BeposiTHOCTB M cTaTHCTHKA

51 [Ipencrapiienue JaHHBIX B BUIE TaOJNII, AHArpaMm, rpadukoB

5.2 MHOKECTBO, 3JIEMEHT MHOXKECTBA, MOAMHOXKeCTBO. Onepanuy HaJl MHOXKECTBaMHU: 00beIMHEHUE, IEPECeUeHHE, TOTIOJTHEHNE

5.3 CBoiicTBa omepamuii HaJl MHOKECTBAMH: IEPEMECTHTENIHFHOE, COUETATeIhbHOE, pACTIPENENIUTEIbHOE, BKITIOUCHHUS

5.4 Hcnonb3oBanue rpaduueckoro npecTaBlIeHUus MHOXKECTB JIJIsl OMUCAHHUS PEeabHBIX TIPOIIECCOB M SBJICHUH, PH PEIICHUH 3a/1a4.

5.5 Vzmepenne paccenBanms JaHHBIX. Jlucniepcrst U cTaHTapTHOE OTKIOHSHHE YHCIOBEIX HA00poB. JlnarpamMma paccenBaHus
OneMeHTapHble COOBITHS cirydaiiHoro omelta. Ciy4aiiHele coObITHs. BepostHocTn coObITMH. OIBITEI €  PaBHOBO3MOXKHBIMH

5.6 3JIeMEHTapHBIMU COOBITUSIMU. City4daiiHbIil BBIOOP. CBS3b MEXILy MaJIOBEPOATHHIMU M MPAKTHYECKU JOCTOBEPHBIMH COOBITHSMHU B TIPUPO/IE,
o0I1IecTBE 1 HAayKe

57 JHepeso. CBoiicTBa JIepeBbEB: €NUMHCTBEHHOCTh IYTH, CYIIICCTBOBAHHE BUCSIUEH BEPIIUHBI, CBA3b MEX/Y YUCIIOM BEPIIUH U YHCIIoM pEdep.
[IpaBmiio ymHOKeHHs. Perenue 3amay ¢ nomorpto rpagos

58 HpOTI/IBOHOJIS))KHBIe coObiTHs. Jlnarpamma Diinepa. O0beuHeHNE U TiepecedeHne coobITHi. HecoBMmecTHbIe coObITHS. DOpMyna CIIOKEHUS
BEPOSTHOCTEH

5.9 YcnoBHas BepossTHOCTE. [IpaBminio ymHOKeHHs. HezaBucuMeble coObITHS

510 [IpencraBiieHne 3KCIepUMEHTa B BHUAE JiepeBa. PemieHue 3aay Ha HAXOXJICHUE BEPOSTHOCTEH C IMOMOIIBIO JIepeBa CIy4ailHOTO
SKCHEPUMEHTA, TuarpamMm JDiiepa




9 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
51 [IpencraBneHue NaHHBIX B BUAE TaOJHIL, JHarpaMm, TpadMKoB, HHTEpIpETans JaHHbIX. UTeHne 1 IocTpoeHne TabuIl, AuarpamMmM, rpagukoB 1o
peabHbIM JaHHBIM
5.2 [TepectanoBKY 1 (akTOpUAI
5.3 CoueTraHusi ¥ YUCJIO0 COYETaHUI
5.4 Tpeyromsuuk [lackais. Pemenue 3a1a4 ¢ HCIOJIb30BaHUEM KOMOMHATOPHKHU
5.5 I'eomeTpudeckasi BeposSTHOCT. CirydaifHbIi BHIOOp TOUKH U3 (PUTYPHI HA IUNIOCKOCTHU, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH
5.6 Wcnprranme. Yenex u Heynaua. Ceprisi HCTIBITAHUIA O IIEPBOTO ycmexa
5.7 Cepus ucnsliTanuil bepaymnu. BeposTHOCTH cOOBITHI B cepuy UCTIBITaHUM bepHymniu
5.8 CrnyyJaiiHas BeJIMYMHA U pacrpeieTICHHE BEPOATHOCTEH
5.9 Marematrnieckoe oxugaHue u aucnepcus. IIpruMepbl MaTeMaTHIECKOro 0XKHIaHUS KaK TEOPETUIECKOTO CPEAHET0 3HAUCHUS BETUIHHBI
5.10 MareMaTnieckoe OXHIAHNE U AUCICPCHS CITyJaliHOW BEJIMIHHBI «IUCIIO YCIIEXOB B CEPHH MCTIBITAaHUH bepHyImm)
511 H60H$[TI/IG 0 3aKOHE OOJBIINX uHceld. M3MepeHue BeposTHOCTEH C IOMOIIBI0 4acTOT. Posb U 3HaueHHe 3aKOHA OOJNBLIMX YMCEN B MPUPOAE U
o0I1IeCTBE

6. MIPOBEPSIEMBIE HA OI'3 110 MATEMATHKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBbI OCHOBHOTI'O OBHIEI'O OBPA30BAHUSA

Ko . .
A IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3yJibTaTaM O0CBOEHHS OCHOBHOI 00pa30BaTe/JbLHON NPOrpaMMbl OCHOBHOI'O 001IIero
NPOBePseMOro
oOpa3zoBanus Ha ocHoBe PI'OC
TpeOoBaHMA

'YMeHne onepupoBaTh MOHSTHSAMU: MHOXKECTBO, IIOJAMHOXECTBO, ONEpAlMU HaJ MHOXKECTBAMH; YMEHHE ONEpPHPOBATh MOHSTHSIMU: Tpad,
1 CBSI3HBIN Tpad), HepeBo, IUKI, MPUMEHSITh WX IMPH PEIICHUH 3a1ad; YMEHHE HCIIONB30BaTh Tpaduieckoe MpeAcTaBICHHE MHOXKECTB UL
OTIMCAHUS PEaIbHBIX MPOIIECCOB U SIBJICHUH, MIPU PEIICHUH 3a/1a4 U3 IPYTUX yIeOHBIX PEIMETOB

2 'YMeHue OIICpUPOBATh MOHATUAMMU: OIPECACICHHUEC, AKCHMOMa, TCOpPEMaA, AOKaA3aTCJIbCTBO, YMCHUC PpPACIO3HABATb MCTHUHHBIC U JIOXHDBIC
BbICKA3bIBaHUS, IPUBOAUTDH IPUMCPBI U KOHTPIIPUMEPHI, CTPOUTL BBICKA3bIBAHWA U OTPULIAHUA BBICKA3bIBaHMI

'YMeHHe onepupoBaTh MOHATUAMU: HATYPAIBHOE YUCIIO, IPOCTOE U COCTABHOE YHUCJIO, NEIMMOCTb HaTypPAJIbHBIX YUCEIL, IIPU3HAKU ACIUMOCTH,
3 [1eJ10€ YMCII0, MOYJIb YHCIIa, OOBIKHOBEHHAs! APOOb M AeCATHYHAs Jpo0b, CTAHNAPTHBIN BUJ YHCIIA, PAMOHATBHOE YHCIIO, HPPAlMOHATIBHOE
HCII0, apu(METHIECKUIT KBaJPATHBIH KOPEHb; yMEHHE BBIIIOIHATE JICHCTBUS € UNCIIAMH, CPABHUBATh U YIOPSJOYMBATE YHCIIA, IPEACTABIIATh
uKcila Ha KOOPAMHATHOM NPSAMOMN, OKPYIJIATh YUCIIA; YMEHUE A€IaTh IPUKUIKY U OLIEHKY pE3yJIbTaTa BEIYUCICHUI

4 YMeHHe omepupoBaTh MOHSATHUSAMH: CTENEHb C IIETBIM ITOKa3aTesieM, apu(METHUCCKHH KBaJpaTHBIH KOpPEHb, MHOTOWICH, ajlredpanyeckas
po0B, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATYPaJIbHOM CTETIEHH OOJIBIIEC CAMHUIB; YMEHHE BBITOIHITH PAcuETHI IO hopMyiaM, mpeodpaso-




Kon
MPOBEPIEMOT0
TpeOoOBaAHMSA

IIpoBepsieMble TPeGOBaHUS K MPEAMETHBIM pe3ybTaTaM 0CBOEHUsI OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOT'O 0011IeTr0
oOpa3zoBanus Ha ocHoBe PI'OC

BaHUS IICJIBIX, Hp06HO'paHI/IOHaHI>HLIX BLIpa)KeHHfI u BLIpa)KeHHﬁ C KOpHAMH, Pa3JIOKECHUE MHOI'OYWICHAa HAa MHOMXHUTEIW, B TOM YHCIIC C
M CIIOJIb30BAHUEM (bOpMyJ'I PA3HOCTU KBAAPATOB U KBaJApaTa CyMMBbI U pa3HOCTU

YMeHHEe omepHpoBaTh MOHATHSMH: YHCIOBOE PABEHCTBO, ypaBHEHHE C OJHOW IEPEeMEHHOH, YHCIOBOE HEPABEHCTBO, HEPAaBEHCTBO C
[epEMEHHOW; YMEHUE PEIaTh JIMHEHHBIC ¥ KBaPAaTHBIC YPaBHEHUS, IPOOHO-PAMOHAFHBIC YPABHEHHUS C OJTHOM MMEPEMEHHOM, CHCTEMBI JIBYX
MUHEMHBIX YpaBHEHUH, JTMHEHHbIE HEPABEHCTBA U X CHUCTEMBI, KBaJIpaTHbIC U JPOOHO-pallMOHAIEHBIE HEPABEHCTBA C OJJHON MEePEMEHHOMH, B
TOM YHCJIC MPH PEIICHUH 3a7ad M3 APYTHX MPEIMETOB U MPAKTHUYECKHUX 3a/ad; YMEHHE WCIIOIB30BaTh KOOPAMHATHYIO NPSIMYIO H KOOPAHU-
HATHYIO TUIOCKOCTD JJIsl H300paKeHHs PeIleHHi ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHne omepupoBaTh MOHATHAMH: (yHKUMs, rpaduk QyHKOHH, HyIH (YHKOAH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKA
BO3pacTaHus, yOBIBaHHS, HANOOJbIIee M HANMEHBIIIEe 3HAYCHUS (PYHKINN; YMEHHE ONEPUPOBATEH TOHATUSAMI: IIPsMasi IIPONOPIAOHAIEHOCTD,
muHelHas GYHKIMS, KBaJpaTHuHas (GYHKIUs, 0OpaTHas MPOHOPLUOHAIBHOCT, apadona, runep0oia; yMEeHUEe CTPOUTh rpaduku QyHKIuI,
MCTIONB30BaTh Tpa(uKy IS ONIPENeNICHHsT CBOMCTB MPOIECCOB U 3aBUCHMOCTEH, IUIS pEIIeHHs 3a1ad U3 APYTHX YUIeOHBIX MPEIMETOB U pe-
QIEHOU JKU3HI, yMEHHE BBIPAXKATH (POPMYIaMH 3aBUCHUMOCTH MEKIY BETHMIMHAMHI

YMeHHe onepupoBaTh MOHATUSIMU: TIOCTIEIOBATEILHOCTD, apupMeTHYecKast U TeOMeTpHIecKas MPOrpecCHy; YMEHHE HCIOJIb30BaTh CBOMCTBA
[ociieIoBaTeIbHOCTEH, (GOPMYITBI CyMMBI M OOIIETO YiICHA NIPH PEIICHUM 3a]1a4, B TOM YHCIIEe 3aJa4 U3 JPYIHX y4eOHBIX MPEIMETOB M pe-
AILHOM JKU3HU

'YMeHne pemarh 3a1a4d pa3HBIX THUIIOB (B TOM YHCIIE HA MPOICHTHI, TOJH U YaCcTH, IBIDKEHHE, padoTy, IIeHy TOBApOB U CTOMMOCTH IIOKYIIOK H
YCIIYT, HaJIOTH, 3a/1a4i U3 00IacTH yIPaBICHUS JUUYHBIMHA U CEMEHHBIMU (PMHAHCAMH); YMCHUE COCTaBJISAThH BHIPAKEHUS, YPABHEHHUSI, HEPABEH-
CTBA M CUCTEMBI 110 YCIIOBHIO 33/1a4H, UCCIIEA0BATh ITOJIyICHHOE PEIICHHE U OIIEHUBATH NPABIONO00HOCTD MOIYYCHHBIX PE3yIbTaToB

'YMeHHe oneprpoBaTh MOHATUAMH: (QUTypa, TOUKa, OTPE30K, IpsAMas, JIyd, JOMaHas, yrojl, MHOTOYTOJIbHHK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
I PaBHOCTOPOHHHMH TPEYrOJBHHUKH, MPSIMOYTOJBHBIM TPEyrojbHMK, MeIuaHa, OMCCEKTpHUCa M BBICOTA TPEYTOJbHMKA, YETHIPEXYTOJIBHIK,
MapayuiesiorpaMM, poMoO, NPSAMOYTOJNIBHHK, KBaJpaT, Tpalenus; OKPYXHOCTb, KpyT, KacaTelbHas; 3HAaKOMCTBO C IIPOCTPaHCTBEHHBIMH
¢urypamy; yMeHHe penraTh 3ajadd, B TOM YHCJIE M3 ITOBCEIHEBHOW JXM3HHW, Ha HAaXOXKJICHHE T€OMETPHYECKHX BEJMYNH C IPHMCHEHHEM
M3y4YCHHBIX CBOMCTB GUryp u (pakTos

10

YMeHHe onepupoBaTh MOHITUSMH: PaBEHCTBO (PUTYpP, PABEHCTBO TPEYTOJHFHUKOB; MAPAILICIBHOCTh U MEPIECHANKYISIPHOCTD MPSIMBIX, YTOII
MEXIy NPsIMBIMM, TEPIECHANKYISIP, HAKJIOHHASA, MPOEKIHs, mogodue ¢uryp, momoOHbIE TPEyroIbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKH
U IpsIMOif; YMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPUIO U Mojobue (uryp, mapauieIbHOCTh M IMEPHEHIUKYISIPHOCTh TNPSIMBIX B
OKPY’KaIOLIeM MUPE

11

'YMeHne ornepupoBaTh MOHATHSIMHM: JJTUHA, PACCTOSHUE, Yroil (BEIMYMHA YTIia, CHHYC M KOCHHYC yIila TPEYTrOJbHHKA), IUIONIab; YMCHHE
OILICHHUBATh pa3MepPhl IIPEAMETOB H 00BEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE MTPUMEHATH POPMYITBI TIEpUMETPa | TUIOIIAIH MHOTOYTOJIbHUKOB,
JUIMHBI OKPYXXHOCTH W IUIOIIAaU Kpyra, oObeMa MpsSIMOYTOJIBHOTO TapajuieNienuIiesa; yYMEHHE MPUMEHSITh TPU3HAKH pPaBEHCTBA
TPEYTOJIBHUKOB, TEOPEMY O CyMME YTIIOB TPEyrojbHUKa, TeopeMy [Tudaropa, TpuroHOMEeTpHUECKUE COOTHOIICHHS IS BBIYUCICHHUS JJTUH,
[paccTOAHMI, MIoMaAein

12

'YMeHne m300pakaTh IJIOCKUE (QUTYPHI M UX KOMOMHAIINH, MIPOCTPAHCTBEHHBIC (DUTYPHI OT PYKH, C MOMOIIBIO YEPTEKHBIX NHCTPYMEHTOB
1 DJIEKTPOHHBIX CPEICTB 110 TEKCTOBOMY MJIM CUMBOJIBHOMY OIMCAHUIO

13

'YMeHnue ONICPUPOBATH NOHATUAMHU: MPAMOYTOJIbHAsA CUCTEMAa KOOPJWHAT, KOOPAUHATHI TOYKH, BEKTOP, CyMMa BCKTOPOB, IPOMU3BCIACHHC




Kon
MPOBEPIEMOT0
TpeOoOBaAHMSA

IIpoBepsieMble TPeGOBaHUS K MPEAMETHBIM pe3ybTaTaM 0CBOEHUsI OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOT'O 0011IeTr0
oOpa3zoBanus Ha ocHoBe PI'OC

BCKTOpa Ha 4YHUCJIO, CKAJSIPHOC ITPOU3BEACHHUE BEKTOPOB; YMCHHE HCIIOJIB30BAaThb BEKTOPHI MU KOOPAWHATBHI MJIA NPEACTABJICHUA HJAHHBIX H
[PCHICHUA 3a/1a4, B TOM YUCJIC U3 APYTrUux y‘Ie6HBIX npeaMETOB U peaﬂLHOﬁ KU3HU

14

'YMeHHe OnepupoBaTh MOHITHAMH: CTOJOMKOBBIE W KPYTOBBIE THArpaMMBI, TAOJHIEL, CpeaHee aph(pMeTHUecKoe, MeAuaHa, HamOOJIbIIce
M HAMMCEHBIIIeE 3HAUCHU, pa3Max YHCIOBOrO HabOpa; yMEHHE M3BICKATh, HHTEPIIPETUPOBATH U MPEOOPa30BhIBATh HH(POPMAIIHIO, TIPEACTAB-
MeHHyI0 B TaOIMLAaX ¥ HAa AMarpaMMax, OTPaXKarollyl0 CBOWCTBA U XapaKTEPUCTUKH PEabHBIX MPOLECCOB U SIBIICHUI; yMEHUE Paclio3HaBaTh
M3MEHYMBbIE BEIMUUHBI B OKPYKaIOLLEM MUPE

15

YMeHue omnepupoBaTh IOHATUSAMH: CIyJalHBIA ONBIT (CIy4alHBI SKCHEPUMEHT), 3JEMEHTApHOE COObITHE (3JIEMEHTAPHBIM HCXO)
CIly4aifHOTO OIIBITA, CIy9aiiHOe COOBITHE, BEPOSITHOCTH COOBITHS, YMCHHE HAXOAWUTh BEPOSTHOCTH CIyYaHBIX COOBITHH B OIBITAX C
[PAaBHOBO3MOJKHBIMH JJIEMEHTAPHBIMH COOBITHSAME; yMEHHE pellaTh 3aJadd METOIOM OPTraHW30BAaHHOTO Tepedopa M ¢ HCHOIb30BaHHEM|
[paBUIa YMHOXKCHMS; YMEHHE OLCHMBAaTh BEPOATHOCTU PEAJbHBIX COOBITMH M SBICHUI, NMOHUMATh POJb NPAKTHYECKU TOCTOBEPHBIX
1 MaJIOBEPOSITHBIX COOBITUIH B OKPY’KalOIIeM MHUpE U B JKU3HH; 3HAKOMCTBO C ITOHSATHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM
OOJIBIINAX YHCEIT M €r0 POIBIO0 B MACCOBBIX SIBJICHUSIX

16

'YMeHue BBIOMpaTh NMOIXOMASAIIMN W3yYeHHBIH METOA JUIsl pelleHHs 3aJadd, IPUBOJUTH NPHUMEpPhl MAaTEMAaTHUECKHX 3aKOHOMEpPHOCTEH B
[IPUPOJE U >KU3HU, PACIO3HABATh IPOSBICHUE 3aKOHOB MAaTEMAaTUKU B HUCKYCCTBE, ONUCHIBATH OTIEIBHBIE BBINAIOIIMECS PE3YJIbTaThI,
[OJTy4EHHBIE B X0/l Pa3BUTHUS MAaTEMAaTHKU KaK HayKH, IPUBOJUTH NPUMEpPhl MATEMATHUECKUX OTKPBITHH M UX aBTOPOB B OTEUECTBEHHOH U
BCEMUPHOIT HCTOPUU

7. NEPEYEHDb DJIEMEHTOB COJAEPKAHUSI, ITIPOBEPSIEMbBIX HA OI'D ITIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uycia ¥ BEIYMCIICHUS

1.1 HartypanbsHbie 1 esbie yncna. [[pu3Haku 1eTuMOCTH HENBIX YHCET

1.2 OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, MPOLICHTHI, OECKOHEYHBIC MEPHOINUCCKUE TPOOH

1.3 PartmonanbsHbIe Yncna. ApupMETHIECKHE OTIEPaliy ¢ PAIMOHATBHBIMU YHUCIAMH

14 JleiicTBUTENBHBIC YKclia. ApHu(MeTHIeCKHEe OTIepalui ¢ ISHCTBUTEIBHBIMHA YHCIAMH

15 [TpuOIKEHHBIE BRIYUCIICHHS, TIPABUIA OKPYTIICHHS, IPUKH/IKA M OIICHKA Pe3yJIbTaTa BEIYUCICHUH
2 AnreOpandeckue BEIPaKCHUS

2.1 [bykBeHHBIE BhIpOKEHHUS (BBIPAXKEHUS C TIEPEMEHHBIMH )

2.2 CterneHb ¢ 1enbiM nokasareseM. CTerneHb ¢ palMoHaIbHbIM MToKazareneM. CBONCTBA CTETIEHH

2.3 MHOTOYJIEHBI




Kon

IIpoBepsiemMblii 31eMEHT COIePKAHMS

2.4 AnreOpandeckas 1po0b
2.5 ApudMeTHIeCKU KOPEeHb HATYpaIbHOU cTeneHu. [IeicTBrs ¢ apu(METHISCKUMI KOPHSIMH HATypalbHOMN CTEIICHH
3 'YpaBHEHUS ¥ HEPABEHCTBA
3.1 1{enbie U qpoOHO-paloHaNbHbIE YpaBHeHU. CHCTEMBI U COBOKYITHOCTH YpaBHEHUH
3.2 [enbie U qpoOHO-palOHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Perienre TEKCTOBBIX 3a1a4
4 UwrcIitoBbIe OCIEI0BATEIBHOCTH
4.1 TTociiemoBaTEILHOCTH, CITOCOOBI 3aIaHMs IIOCIIEI0BATEILHOCTEH
4.2 ApudMeTHUecKas u reoMeTpudeckas nporpeccun. @opmyiia CIOKHBIX TPOICHTOB
5 DyHKIMN
DyHKIUs, criocoOsl 3ananus Gyakun. ['paduk pyHkmmun. O6IacTh onpeneacHus 1 MHOXeCTBO 3HaueHuH GyHkiuu. Hymu ¢pyraknnu. [IpomexyTkn
5.1. 3HAKOIIOCTOSIHCTBA. [IpoMekyTKH MOHOTOHHOCTH (DyHKINH. MakcHMyMBI 1 MUHIMYMBI GpyHKInH. Hanbomnbiiee 1 HanMeHbIee 3HaUYeHne QYHKIHN
Ha TPOMEIKYTKE
6 KoopanHaThl Ha IPSIMOM U TWIOCKOCTH
6.1 KoopnuHatHas mpsmast
6.2 /lekapTOBBI KOOPAMHATHI HA IIOCKOCTH
7 ["comeTpus
7.1 ["'eomeTprueckue GUrypsl 1 UX CBOHCTBA
7.2 TpeyrobHUK
7.3 MHOroyroJIbHUKH
7.4 OKpY>KHOCTb U KpYyT
7.5 3MepeHre TeOMETPUICCKUX BETUINH
7.6 [BekTopbl Ha MIIOCKOCTH
8 BeposSTHOCTP U CTaTUCTHKA
8.1 OrnucarenbHas CTATUCTUKA
8.2 BeposTHOCTb
8.3 KombOunaropuka
8.4 MHoxecTBa
8.5 ['padbt
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