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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro mnpeamera «MaremaTuka» (mpeaMeTHass o00JacTb
«Matemaruka 1 nH(pOpPMATHKa») HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs COCTaBJICHA Ha
ocHoBe TpeOoBaHWil K pe3ysbTaTaM OCBOEHHS INPOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHUS
denepanbHOTO TrOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO  00IIEro
obpazoBanus (nanee — ®IOC O00), DenepanbHO 00pazoBaTEIBLHON MPOrPAMMbI OCHOBHOTO
obmiero obpazosanus (ganee — POIT OO0), OenenanpHON paboueii mporpaMMoil o yueOHOMY
npeamery «Marematukay (6a30BBIi yPOBEHB), @ TAK)KE OPUSHTUPOBAHA Ha I1€JI€BbIEe TPUOPUTETHI,

chopMyupoBaHHbIE B eiepaibHON paboueii mporpaMmme BOCIIUTAHUSI.

OBIIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA

MATEMATHKA.

IIporpamma no maremaTHke i oOydarommxcs /-9 KjlaccoB pa3paboTaHa Ha OCHOBE
®I'OC OOO. B nporpamme 1o MaTeMaTUKE YUYTEHbI HJIEU U TOJOKEHUS KOHLENIUHU Pa3BUTHUS
MaTemaTtuueckoro oopasosanust B Poccuiickoit denepanun.

IIpenmeroM MaTeMaTUKM SBIAIOTCS (YHIAMEHTAJbHBIE CTPYKTYpbl HAllero Mupa -
IPOCTPaHCTBEHHbIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIIEHUS (OT MPOCTEHIINX, YCBAUBAEMBIX B
HEIOCPEJICTBEHHOM OIIbITE, A0 AOCTATOYHO CJIOXHBIX, HEOOXOIUMBIX JJISl Pa3BUTHS HAyUHbIX U
OPUKIAIHBIX ujael). Marematuueckue 3HaHUsS OOecneuyMBalOT IIOHMMaHHWE IPUHIIMIIOB
YCTpOMCTBA M HUCIHOJB30BAaHUS COBPEMEHHOM TEXHHMKH, BOCHPHUITHE U HWHTEPIPETALUIO
COLMAJIbHOM, KOHOMMYECKOH, MOJIMTHYECKOW HH(POpPMALUHU, JAIOT BO3MOXKHOCTh BBIIOJHSATH
pacy€Thbl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (OPMYJIbI, BIAJETh MPAKTUYECKUMHU
npuéMaMy reOMETPUUECKUX U3MEPEHUI U OCTPOEHUH, YNTaTh HHPOPMAIUIO, TPEJICTABICHHYIO
B BUJE TaOJIuL, JuarpaMM M TpaduKoB, )XKUTh B YCJIOBMSIX HEONpPENEIEHHOCTH M MOHMMATH
BEPOSITHOCTHBII XapakTep CiIydaifHbIX COOBITHH.

N3ydenne MmaTeMaTuku GOpMHUPYET Y 00yHarOMUXCs MAaTEMaTHUECKUI CTUIIb MBILIUICHUS,
MPOSBIISIONIUICS B ONpPENENEHHBIX YMCTBEHHBIX HaBblkax. OOyuwaroniyecsi OCBaMBalOT TaKue
IpUEMBI U METO/IbI MBIIIUICHUS, KAaK MHTYKIUS U JeAYKIIHsI, 0000IIeHNE U KOHKPETHU3allHsl, aHATTN3
U CHHTE3, Kiaccu(uKalus M cucTeMaruszauusi, aOcTparupoBaHue M aHanorus. OOBEKTHI
MaTEMaTUYECKUX YMO3aKIIYEHHUH, IpaBUila MX KOHCTPYHPOBAHMS DPACKPBIBAIOT MEXaHWU3M
JIOTUYECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBhIpaOOTKEe yMEHUs (HOPMYINPOBATH, 0OOCHOBBIBATH U
JIOKa3bIBaTh CYKJEHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MbIlLIeHUE. M3yueHne MmareMaTuku
oOecrieunBaeT (HOPMUPOBAHHE AJITOPUTMHUECKOW KOMIIOHEHTHI MBIIUICHUS M BOCIHMTaHUE
YMEHMM J€HCTBOBaTh MO 3aJaHHBIM QJITOPUTMaM, COBEPIICHCTBOBAaTb W3BECTHBIE W
KOHCTPYHpPOBaTh HOBbIe. B mpoliecce perieHust 3agad - OCHOBOM yueOHOW AeATeIbHOCTH Ha

YpPOKaxX MaTEMATHUKHU - Pa3BUBAIOTCA TBOPUYECKAA U MPHUKIIaAHasA CTOPOHBI MBIIIJIICHH.



OOyueHnue MaTeMaTuke Ja€T BO3MOXHOCTb pa3BUBaThb y OOYyYarOIIMXCS TOYHYIO,
palMOHATBLHYIO0 M HH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh HanOoJee MOIXOASIINE I3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CpencTBa JUISl BBIPAKEHUS CYXKIECHHH M HarSIIHOTO UX
IIPEJICTaBICHMUS.

IIpu u3yyeHUn MaTeMaTUKH OCYLIECTBISAETCSA 00Iee 3HAKOMCTBO ¢ METOJIaMH [TO3HAHUS
JEHCTBUTENBHOCTH, MPEACTABICHUSIMU O NPEAMETE U METO/JaX MaTeMaTUKU, MUX OTJIIMYUU OT
METOMOB JPYTUX €CTECTBEHHBIX M TyMaHUTApHBIX HAayK, 00 OCOOEHHOCTSX IPHUMEHEHHS
MaTEMaTHKU JJIs PELICHUS HAYYHbIX U IPUKIIAIHBIX 3a7ad.

[TpuopuTteTHBIMU LIEJIAMU O0YUYEHHS MaTeMaTHKe B /-9 Kiaccax sSBISIFOTCA:

e (dopMHUpOBaHHME IICHTPATHHBIX MATEMAaTHYECKUX MOHATUH (YMCIO, BEIMYMHA,
reOMETpHYECKast ¢urypa, IIEPEMEHHA, BEPOATHOCTb, byHKLUA),
00eCTeYnBaOIUX TMPEEMCTBEHHOCTh M MEPCHEKTHBHOCTh MaTEMaTHYECKOTO
00pa3oBaHUs 00YJaAIONIUXCS;

e [0[BeAE€HUE OOydYaroUIMXCsl Ha JOCTYNHOM /Ui HHUX YpPOBHE K OCO3HAHHUIO
B3alMOCBS3M MaTEMaTHKU U OKPY’KaIOLIEro MUpa, IOHMMaHUE MaTEeMaTHKU Kak
4acTH 001Iel KyJIbTypbl UEJIOBEUECTBA;

® Da3BUTHE HHTEUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH o0Oydaromuxcs,
[I0O3HABATEJIbHOM  aKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH, KPUTHYHOCTU
MBIILIJIEHUS], UHTEPECa K U3YUEHHIO MaTEMaTUKH;

e (opmupoBaHue (PYHKIMOHATIHHOH MAaTEMAaTUYECKOH TIpaMOTHOCTH: YMEHHSA
pacrno3HaBaTb  IpPOSBIEHUS  MaTeMaTHYECKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B PEabHBIX KU3HEHHBIX CUTYalUsAX M MPU U3YUEHHUH JIPYTHX
yueOHBIX MpEJIMETOB, TPOSIBICHUS 3aBHUCUMOCTEHl H  3aKOHOMEpPHOCTEH,
(bopMyaMpOBaTh UX Ha SI3bIKE MATEMAaTHKHU M CO3/1aBaTh MaTeMaTUYECKHE MOJIENH,
MPUMEHITh OCBOCHHBII MaTeMaTH4eCKHil ammapar Ui pelieHus IpPaKTHKO-
OPUEHTHPOBAHHBIX 3a/lad, MHTEPIPETUPOBATb M OLIEHUBATh IOJyYCHHbBIE
pe3yNbTaTHI.

OCHOBHbBIE JIMHUM COJIEpKaHMUS MPOrpaMMbl 10 MaTeMaTuke B 7-9 kmaccax: «Ywucna u
BBIYHCIICHUS», «Anredpa» («Anredpandeckue BBIPOKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Dynkuun», «l'eomerpusi» («I'eomerpuueckue ¢Gurypsl M UX cBoMcTBay, «M3mepeHue
TEOMETPUUYECKHUX BEIMYMH»), «BepodaTHOCT M crarucTuka». JlaHHbBIE JIMHUM DPa3BUBAIOTCS
napaieNbHO, KaX/1asi B COOTBETCTBUHM C COOCTBEHHOH JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJHA OT
JIpyroi, a B TECHOM KOHTaKT€ U B3aUMOJEHUCTBUH.

Copep:xaHve NporpamMMmbl IO MaTeMaTHKE, paclpeaenéHHOe IO rojgaM OOydeHHs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPHUHILMIIHAILHBIM BOIIPOCAM

06yanOH.II/ICC$I O6paH_[aJ'II/ICB HCOAHOKpPATHO, YTOOBI OBJIaAICHUEC MATCMATHUYCCKUMHU ITOHATUAMUA U



HABbIKAMHU OCYIIECTBIISIIOCH MOCIIENOBATENbHO U MOCTYHAaTeIbHO, C COOIOJIEHUEM MpPHUHIIMIIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIOYAIMCh B OOIIYyI0 CHCTEMY MaTEeMaTHYEeCKHX
MPEJICTAaBICHUI O0YyJaIONINXCs, paciiupss U yriayonsis e€, oOpasysl MPOYHbIE MHOXXECTBEHHBIC
CBSI3H.

B cootBerctBun ¢ ®I'OC OOO wmaremaThka SBIsSETCS OOsA3aTEIbHBIM y4eOHBIM
IpeMETOM Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

B 7-9 wimaccax mareMaTuka TPaJWIIMOHHO M3YYaeTCs B paMKax CICAYIOIIMX y4eOHBIX
KypcoB: B 5-6 kiaccax - kypca «Matematuka», B /-9 Kiaccax - KypcoB «Anredpa» (BKIOUas
9JIEMEHTBI CTAaTUCTHKU U TeOpuu BepositHocTel) u «l'eomerpusi». [IporpamMmoii mo maremaruke
BBOJMTCS CAMOCTOSITENbHBIN yUeOHbIN Kypc «BeposSTHOCTh U CTaTUCTUKAY.

Mecto yueoHoro npeamera «MaTreMaTuka» B y4eOHOM ILIaHe

Oo0111ee YKCiIo 4YacoB, PEKOMEHI0BAaHHBIX ISl U3y4YeHUsI MaTeMaTUKU (0a30BbIil YPOBEHbD)
Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, - 612 gacos:

B 7 kiacce - 204 vaca (6 yacoB B Hezenio), B 8 kiacce - 204 vaca (6 yacoB B Hezeno), B 9
kiacce - 204 yaca (6 4acoB B HEZEIIO).

IInanupyemMble pe3yJbTaThl H3yYeHHs npeaMera «MaTeMaTukay

N3yyenne mareMaTHKH Ha ypOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUS HANpPABIECHO HA
JOCTIIKEHUE 00yUYaIONUMUCS JTHYHOCTHBIX, METAIIPEIMETHBIX U MPEJAMETHBIX 00pa30BaTeIbHBIX
Pe3yIbTaTOB OCBOCHUS Y4EOHOTO IIPEAMETA.

JInuyHOCTHBIE pe3yJIbTaThl OCBOEHHS NMPOrpamMmblI no MaTeMaTHKe
XapaKTepu3yloTes:

1) NaTPUOTHYECKOE BOCTIUTAHUE:

MPOSIBIICHUEM HWHTEpeca K TMPONUIOMY U HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOWIEHHEM K JOCTMKEHHSIM POCCHIUCKHUX MAaTeMaTUKOB M POCCUUCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO TUX JOCTH)KEHUN B IPYTHX HAyKaX U MPHUKIAIHBIX
chepax;

2) IpaXXIaHCKOE U JTYXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO OOSI3aHHOCTEH TpaKAaHWHA M pEaTH3alHdd ero IMpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
SBIIEHUH, MPOIEyp TPaXKIAHCKOTrO oO0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXXJICHUIO ITHYECKUX IMPOOJIeM, CBS3aHHBIX C MPAKTHYCCKUM MPHUMEHEHHUEM JIOCTHKCHHI
HAyKH, OCO3HAHHEM BOKHOCTH MOPATHHO-3THYCCKUX IPHUHITAIIOB B IEATEIHHOCTH YUEHOTO;

3) TPYJI0BOE BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTHBHOE y4acTHE€ B PEUICHHHM MPAKTHUYECKHUX 3a/ad MaTeMaTUYECKOM
HaIpaBJICHHOCTH, OCO3HAHWEM BaXKHOCTH MaTEMAaTHYECKOTO 0O0pa30BaHMs HA MPOTHKECHUH BCEH

JKU3HH JIJIS1 YCTICTTHON TpOo(eCCHOHATBHOM NEITeIbHOCTH U pa3BUTHEM HEOOXOJAMMBIX YMEHHH,



OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

4) ACTETUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY U SCTETHUECKOMY BOCIPHUSATHIO MAaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, pacCyK/IeHUH, YMEHUIO BUJIETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) IICHHOCTH HAYYHOT'O MO3HAHMS:

OpHUEHTAIlMel B JIeATeIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX IMpeACTaBiIeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPUPOAbBI U OOIIecTBa, NOHUMAaHUEM
MaTEeMaTHYECKON HayKH Kak c(epbl UYeIOBEUECKOH AEATEeIhbHOCTH, ITAloOB €€ pa3BUTUS U
3HAYMMOCTH JUJIsl Pa3BUTHUS UBWIN3ALUH, OBJIA/ICHUEM SI3bIKOM MAaTEeMaTHKU U MAaTEeMaTHYECKOM
KyJIbTYpOH Kak CpeICTBOM I[IO3HAHHWS MHUpPA, OBJIAJICHHEM [MPOCTEHIIMMH HaBbIKaMU
HCCJIEIOBATENbCKOM 1eATeIbHOCTH;

6) ¢u3nveckoe BocuTaHue, GOPMUPOBAHUE KYIBTYPHI 3[0POBbS U SMOIIMOHATBHOTO
OJiaromnory4us:

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKHWe 3HAHUS B HHTEpecax CBOEro 370POBbs,
BEJICHUS 3J0POBOr0 00pasa >KU3HU (3I0pOBOE MUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHITUN U
OTIbIXa, peryiisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIIeKCHH,
IIPU3HAHUEM CBOETO IIpaBa Ha OLIMOKY M TAKOI'o K€ IpaBa JIpyroro 4eloBeKa;

7) 9KOJIOTHYECKOE BOCITUTAHHE:

OpHUEHTAIlMel Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWM AJs pelieHus 3aaad B o0nacTu
COXPAHHOCTH OKpYXKalolIel Cpespl, MIAaHUPOBAHUS TIOCTYNKOB M OIIEHKHM HUX BO3MOKHBIX
MOCIEACTBUM ISl OKpY’KaloLIel cpesbl, 0CO3HAHUEM TIJI00aNbHOIO XapakTepa SKOJIOrHYEeCKHX
mpoOJIeM U IyTeH UX PEIICHHUS;

8) aJanTanus K U3MEHSIOIIMMCS YCIIOBUSM COLIUATBHONU U IPUPOTHON CPEIbI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHSIX HEOMPEACIEHHOCTH, TOBBIIIICHUIO YPOBHS

CBOEH KOMIIETEHTHOCTH 4epe3 IPaKTHUECKYIO esATeIbHOCTh, B TOM YHCJIE yMEHHE
YUUTBCS y IPYTHX JIO/ICH, TPUOOPETaTh B COBMECTHOM AEATEIHHOCTH HOBBIC 3HAHUS, HABBIKH H
KOMIIETEHIINH U3 OMBITA APYTUX;

HE00X0UMOCThIO B ()OPMUPOBAHUY HOBBIX 3HAHUI, B TOM 4Hclie (OpMYITUPOBAThH HUJIEH,
TIOHATHS, TUTIOTE3bI 00 0OBEKTaxX W SIBICHHSX, B TOM YHCIIE paHee He M3BECTHBIX, OCO3HABATH
JIeQUIHUTHI COOCTBEHHBIX 3HAHUI U KOMITETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHC;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYalllI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMBbIC PELICHUS U
NecTBUs, POPMYIIHPOBAThH M OIICHUBATH PUCKHU M TIOCIEICTBHS, (HOPMUPOBATH OTIBIT.

MeTanpeameTHsblie pe3yabTaThl



B pesyinbrare ocBOEHHS MporpamMmbl O MaTéMaTHKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi y oOyuaromerocss OyayT chopMUpOBaHBl METaNpeIMETHbIE pe3yIbTaThl,
XapaKTepU3yIOIIMeCs  OBJAJCHHEM  YHHUBEPCAJIbHBIMH  I103HABATEJIbHBIMH  JICHCTBUSAMH,
YHHMBEPCAJIbHBIMU KOMMYHUKAaTHUBHBIMH JCHCTBUSIMH U YHMBEPCAIbHBIMH PETYJISATHUBHBIMU
IEUCTBUSIMU.

VYHHUBepcalbHbIe TO3HABATEIbHBIE JEHCTBUS 00ecneunBaloT (popMuUpoBaHHE 0a30BbBIX
KOTHUTHBHBIX MPOIECCOB O0YyYaIOMMXCsl (OCBOCHHUE METOJIOB MO3HAHMS OKPYKAIOLIETO MHUPA,
IPUMEHEHHE JIOTHYECKUX, UCCIIE0BATENIbCKUX ONepaluii, yMeHui pabotaTh ¢ nHGopManuen).

VY obyuatomierocs OyayT chopMUpOBaHbI ciaelyromue 6a30Bble JOrMUECKUE JeHCTBUS KaK
4aCTh YHUBEPCAIbHBIX MTO3HABATENFHBIX YU€OHBIX JCHCTBUI:

BBISIBIISITh U XapaKTEPU30BaTh CYLICCTBEHHBIC MPHU3HAKH MaTeMaTHYECKHUX OOBEKTOB,
NOHATUHM, OTHOWICHMH MEXAy MOHATUAMH, (DOPMYJIHMPOBaTh ONpEAEICHHUS IOHATH,
yCTaHaBJIMBATh CYUIECTBEHHBIH MpPHU3HAK KJIACCU(PUKALMM, OCHOBaHMUS JUIsl OOOOLIEHHS WU
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOTO aHATIN3a;

BOCIIPHHUMATh, ()OPMYJIHPOBATh M TPEOOPa30OBBIBATH CYKICHUS: YTBEPIUTEIbHBIC WU
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE,

BBISIBJIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUMs B (hakTax,
NAHHBIX, HAONIONEHUSX W  YTBEPXKICHUAX, TMpemiaraTb KPUTEPUU IS BBISABICHHS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

MIPOBOJIUTH BHIBOJBI C MCIIOJIb30BAHHEM 3aKOHOB JIOTHUKH, JCTyKTHUBHBIX M MHIyKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIFOUeHUH 110 aHAJIOTUH;

pa3duparh JOKa3aTeNbCTBA MaTEMATUYECKUX YTBEPXKAECHUH (IIpSMbIe U OT MPOTUBHOIO),
MIPOBOJIUTH CAMOCTOSITEIIFHO HECIIOKHBIE TOKA3aTeIhCTBA MATEMATHIECKHUX (DaKTOB, BRICTPAHBATh
apryMEHTAINIO, TIPUBOIUTH IPHUMEPHI

Y KOHTPIIPUMEPHI, 000CHOBHIBaTh COOCTBEHHBIE PACCyKICHHUS;

BbIOMpATh croco0 pemeHus: y4yeOHOM 3amauu (CpaBHMBATh HECKOJBKO BapHUaHTOB
pemieHus, BbIOMpaTh HawOojiee TMOAXOINIIINNA C YYETOM CAMOCTOSITENIEHO BBIICICHHBIX
KpUTEPUEB).

VY oOyuaromerocss OyayT cGOpMHpOBaHBI clenyrolue 0a30Bble MCCIEI0BATENbCKHUE
JIeMCTBUS KaK 4acTh YHUBEPCAIbHBIX MTO3HABATENIBHBIX YUEOHBIX e CTBUI:

WCTIOJIH30BATh BOIIPOCHI KaK MCCIIEIOBATEILCKUN HHCTPYMEHT TIO3HAHUS, (POPMYITHPOBATH
BOTIPOCHI, PUKCHPYIOIINE TPOTHBOPEUHE, IPOOIIEMY, CAMOCTOSITEIIHHO YCTAHABIMBATH HICKOMOE H
naHHoe, ((OPMUPOBATh TMIIOTE3Y, ApIYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHUE;

IPOBOJUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIH HSKCIEPUMEHT,
HEOOJIbIIOE HCCIEI0OBAaHUE IO YCTAHOBJIIEHHIO OCOOEHHOCTEH MAaTeMaTU4ecKoro OOBEeKTa,

3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;



CaMOCTOSITENILHO (POPMYJINPOBaTh OOOOIEHHS M BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOICHNUS, UCCIICOBAHMS, OLIEHUBATh JOCTOBEPHOCTD MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLECCa, a TaK)K€ BBIJIBUTaTh

IIPENIIONIOKEHHS O €70 PA3BUTHUU B HOBBIX YCIIOBHSX.

VY oOyuatomerocss  OyayT copMUPOBAHBI YMCHHUS paboTaTh

¢ uH(opMaImen Kak 4acTh YHUBEPCAIbHBIX TO3HABATEIILHBIX YUEOHBIX JEHCTBUM:

BBISIBJIATh HEJOCTATOYHOCTh M U30BITOUHOCTh uHpOpMaLKH, TaHHbIX,

HEOOXOMUMBIX JUIsl peILeHHs 3a]1auH;

BbIOMPATh, AHATM3UPOBATh, CHCTEMATU3HPOBATH U HUHTEPIPETUPOBATH

MH(OPMAIIHIO PA3INYHBIX BUAOB U (POPM IpECTaBICHNUS;

BbIOMpPATh (GOpMy MpEICTaBICHUsSI MHPOPMALUU U WUIIOCTPUPOBATH pellaeMble 3aauu
cXeMaMH, JuarpaMMamMu, HHOU rpaguKoil 1 HX KOMOMHAIUSAMY;

OLIEHUBATh HAJIE&KHOCTh MH(OPMAIMKM TIO0 KPUTEPHUSAM, MPEAIOKEHHBIM YUUTEIeM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITENBHO.

VHHUBepcallbHble KOMMYHHKAaTHBHbIE JeHCTBUSA o0ecrneunBaoT CcHOPMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00YYaOLINXCS.

VY oOyuatomerocss OynyT copMHUpOBaHBI YMEHHs OOIIEHUS KaK YacTh YHHBEPCAJIbHBIX
KOMMYHHMKATHUBHBIX YYEOHBIX JEHCTBUI:

BOCIIPUHUMATh M (DOPMYIUPOBATh CYKICHHUS B COOTBETCTBHH C YCJIOBHUSAMH M LEISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)kaThb CBOIO TOUKY 3PEHMsI B YCTHBIX M NHChMEHHBIX
TEKCTax, JaBaTh MOACHEHUS 110 X0y PELICHUs 3a/1a4M U ITOJIy4EHHBIM Pe3yJIbTaTaM;

B X071 OOCYXKIEHMsI 3aJ1aBaTh BOIIPOCHI MO CYLIECTBY OOCY’KIaeMON TeMbl, IPOOIJIEMBI,
pemaeMoil 3ajauu, BbICKa3bIBaTh MJIEW, HalleJIEHHbIE HAa MOUCK PEIIEHUs, COMOCTABIATH CBOU
CYXJIEHUS C CYXKICHUSMHU JPYTUX YYaCTHUKOB JMAjora, 0OOHapyXHBaTh pa3iMyde U CXOJCTBO
NO3ULIMH, B KOPpeKTHOU opme HopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHMUS;

MIPE/ICTaBIATh PEe3yNbTaThl PEIICHUs 3aJaud, SKCIEPHUMEHTa, MCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POpMAT BRICTYIIJICHUS C YIETOM 3a/1a4 MPE3EHTAIMNA U OCOOCHHOCTEH
ayJIUTOPHUHN.

VY oOyuatomierocst OyayT copMUpOBaHbl YMEHHS COTPYIHHYECTBA KaK YacThb YHHBEPCAJIbHBIX
KOMMYHHMKATHUBHBIX YUEOHBIX JeHCTBHI:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAWBUIYaTbHOU pabOThl IpH
peleHnH yueOHbIX MaTeMaTHYECKUX 3aj1ay;

IIPUHUMATDH LI€Jb COBMECTHOM AESTEIBHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM
paboThl, pactipeiessiTh BUJIbI padoT, JOrOBapuUBaTHCS, 00CYKIaTh MIPOLECC U PE3YyIbTaT padoThI,

000011aTh MHEHUS HECKOJILKUX YEJIOBEK;



y4acTBOBATh B TPYIIOBBIX (hopmax padoThI (00CYkKIeHUs, 0OMEH MHEHUSIMU, MO3TOBBIC
HITYPMBl ¥ JIPYTHE), BBHIMOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOW JCUCTBHUS C
OPYTHMH YJI€HaMH KOMAaHbl, OIIEHWBAaTh KAauyeCTBO CBOEro BKJaga B OOMIMI MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUS.

YHuBepcaabHbIe peryIsITUBHbIC NeHCTBHUS 00ecreunBaoT (POPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK
Y KU3HEHHBIX HABBIKOB JIMYHOCTH.

VY oOyuaromerocst OynyT chOpMUPOBaHBI YMEHHSI CaMOOPTaHM3allMK KaK 4acTb
YHUBEPCAJIbHBIX PEryISTUBHBIX YUEOHBIX NEHCTBUIL:

CaMOCTOSITENILHO COCTABIIATh IIJIaH, AITOPUTM PELICHUS 3a/1a4uu (WU €ro YacTh), BHIOMpATh
croco0 pemeHuss ¢ Y4€TOM MMEIOIIUXCS PpECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELUICHUN C y4ETOM HOBOM MH(OpPMAITHH.

Y oOyuaromerocsi Oyayt chopMHpoBaHbl yMEHHS CAMOKOHTpPOJISI Kak 4acTb
YHUBEPCAJIbHBIX PErYISTUBHBIX YUEOHBIX NEHCTBUIL:

BJIa/IETh CHOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoLEecca U pe3ysbTara pelieHUs
MaTeMaTHYeCKOM 3a1a49u;

MpEeABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IPH PELICHUH 33Ja4d, BHOCUTh
KOPPEKTUBBl B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIbHOCTU IOCTABJIEHHOW LIETU M YCJIOBMSIM,
OOBSCHATH MPUYUHBI JOCTHXKEHUS WM HEJOCTUXKEHUS 1[EIH, HAXOIUTh OLINOKY, TaBaTh OLICHKY
IpUOOPETEHHOMY OIIBITY.

IIpeameTHbIE pe3yJbTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl IO MaT€MaTUKE IPEICTaBIECHbI

Mo rojaM OOy4YeHHS B paMKax OTIENBbHBIX Y4YeOHBIX KypcoB: B 5-6 Kiaccax - Kypca

«Marematuka», B 7-9 Kkmaccax - KypcoB «Anrebpa», «['eomerpus», «BeposTHOCTh u
CTaTUCTUKA.

B (denepanbHbIX W pETMOHANBHBIX NPOIEAYpaxX OLEHKH KadecTBa 0Opa3oBaHUs

UCIIONIB3YETCS  MepeyeHb (KOAM(PUKATOP) paclpeleleHHbIX T0 KJlaccaM IPOBEPSIEMBIX

TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeNbHOW MpOrpaMMbl OCHOBHOTO

O6H_ICFO O6pa3OBaHI/I}I H DJICMCHTOB COACPIKAHUS 11O MATCMATHUKE.

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOMN

o0pa3oBaTenbHON porpaMmsl (7 Kiacc)

Kon [IpoBepsieMble MpeIMETHBIE PE3yJIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSIEMOTO IIPOrpaMMbl OCHOBHOT'O 00IIer0 00pa30BaHus
pe3yibTara




Yucia U BLIUMCIIEHUSA

BI:IHO.HHSITI:, CoucTass YCTHBIC U IMMCBMCHHLIC TIPHUCMEI, apI/I(I)MeTI/I‘-ICCKI/IG
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JEUCTBHS C PallUOHATIbHBIMU YHCIIAMHU
HaxonuTh 3HaueHWs] 4YHMCIOBBIX BBIPDAKEHHUH, HPUMEHATh pa3HOOOpa3HbIE
1.2 CHOCOOBI U IPUEMBI BBIUMCIICHUS 3HAYEHUI IPOOHBIX BBIPAKEHUH, COIEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH
[lepexoaute OT onHOW (OPMBI 3amUCH 4YUCENT K Jpyroil (mpeodpa3oBbIBaTh
1.3 JECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATUYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUYHYIO APOOh)
14 CpaBHUBATH U YIIOPAIOYNBATH PALIMOHAIBHBIE YNCIIA
1.5 OxpyrasaTh uncia
BpINONHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYUCICHUH, OLICHKY 3HAYCHHUU
1.6 YHCJIOBBIX BBIPAKEHUH. BBINOIHATE NEHCTBUS CO CTENEHSMHU C HATyPAJIbHBIMH
MOKa3aTeNsIMU
17 [TpyMeHsTh NpPU3HAKK AETUMOCTH, PA3JIOKEHHE HA MHOXHUTEIU HATypalbHbIX
' qrcen
Pemars mnpakTUKO-OPHUEHTUPOBAHHBIE 3aJayd, CBA3aHHBIE C OTHOLICHUEM
18 BEJIMYMH, MPONOPLUOHAIBHOCTHIO BEIMYMH, MPOLEHTaMH, HUHTEPIPETUPOBATH
' pE3yJIbTaThl PELICHUs 3a7a4 ¢ y4eTOM OTPAaHUUYEHUH, CB3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX 00BEKTOB
2 AnrebpanuecKue BRIPAKCHHS
21 Hcnonp3oBath ajreOpanueckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATh €€ B
' npoliecce OCBOCHUs y4eOHOro MaTepuasia
29 Haxonute 3HaueHuss OyKBEHHBIX BBIPQKEHMH NPU 3aJaHHBIX 3HAUYEHUSAX
' HEepEeMEHHBIX
23 BeinonuATe npeoOpa3oBaHus 1EI0T0 BBIPAXKEHHUS B MHOTOWIEH NPUBEICHUEM
' MOJO0HBIX CIaraeMbIX, PACKPBITHEM CKOOOK
24 BoInosHATE YMHOXKEHHE OIHOUJIEHA HA MHOTOYJIEH U MHOTO4JIEHa HA MHOTOYJIEH,
' IPUMEHSATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH
OcCylecTBIATh  Pa3jIoKEHUE MHOTOWIEHOB HAa MHOXWTEIUM C IIOMOIIBIO
2.5 BBIHECEHHS 3a CKOOKM OOLIero MHOXUTENs, TPYNIHUPOBKU ClIaraéMblX,
npUMeHeHHs (OpMYJT COKPALIEHHOTO YMHOXKEHUS
26 [TpuMeHsTH NpeoOpa3oBaHKUsT MHOTOWICHOB JUIsl PEIICHUS Pa3IUYHBIX 3a7a4 U3
' MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEabHOMN MPaKTUKU
27 Hcnonp30BaTh CBOMCTBA CTEMEHEH C HATypaJlbHBIMHU IOKAa3aTENsIMU IS
' npeoOpa30BaHuUs BBIPAKEHUN
3 VYpaBHEHMS U HEPABEHCTBA
PemaTte nuHEHHBIE YpaBHEHHMs C OJHOM NEPEMEHHOW, IPUMEHSs IpaBHIIa
3.1 IIEPEX0/1a OT UCXOAHOI0 YPABHEHHUSI K pAaBHOCHIILHOMY eMy. IIpoBepsiTh, sBisieTcs

JIM YUCJIO KOPHEM ypaBHEHUS




[IpumensTh rpaduueckre METOIbl NMPU PELUICHUU JIMHEHHBIX YpaBHECHHHA M HMX

3.2
CUCTEM
33 [TonGupath nmpuMepsI ap YKUCeN, IBISIFOIINXCS PEIIEHUEM JTMHEHHOT0 ypaBHEHHUS
' C IByMsI IEPEMEHHBIMHU
34 Ctpouth B KOOPIWHATHOW IUIOCKOCTU TpaduK JMHEHHOTO yYpaBHEHUS C JBYMs
' MEPEMEHHBIMHU; MOJIb3YACh IPapUKOM, TPUBOIUTH IPUMEPHI PELICHUS ypaBHEHUS
35 Pemarp cuctembl ABYX JIMHEWHBIX ypaBHEHUH C IBYyMs MEPEMEHHBIMU, B TOM
' qucie rpadpuiecku
CocTaBisiTh U peliaTh JUHEHHOE YPAaBHEHUE UM CUCTEMY JIMHEHMHBIX YPaBHECHUN
3.6 [0 YCJIOBHUIO 3a/1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aauu
MOJTy9YEeHHBIN PE3yJIbTaT
4 Koopaunate! u rpadpuku. @yHKIun
N300paxarh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
4.1 KOOpJMHATAM, JIYYH, OTPE3KH, HHTEPBAJIbI, 3alIMChIBATH YHCIOBBIC TIPOMEKYTKH
Ha anreOpanyecKkoM s3bIKe
4.2 OtmeudaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 33/IaHHBIM KOOPIUHATAM
4.3 Crtpourts rpaduku nuHeiHbIX QyHkumid. CTpouTs rpaduk GyHKINU Y = |X]|
OnuceIBaTh C MOMOIIBIO PYHKIIHI U3BECTHBIE 3aBUCUMOCTH MEX/y BETUYMHAMU:
4.4 CKOpOCTb, BpeEMH, paccrosiHue, LIEHY, KOJHUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00beM paboThI
4.5 Haxoauth 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa
[Tormmate Tpaduyeckuii crmoco® TPEICTABICHUS W aHaIu3a HHQPOpPMAIUH,
4.6 U3BJIEKATb M HMHTEPIPETUPOBATh HHPOpPMAIMIO U3 TpadUKOB peEaTbHBIX
MPOLECCOB U 3aBUCUMOCTEM
5 BeposTHOCTB U cTaTHCTHKA
Uurare wuHpOpMalMiO, TNPEACTABIECHHYI0 B TalnMIax, Ha JAUarpaMmax,
5.1 NPEJICTaBISITh JaHHBIE B BUAE TAONUIl, CTPOUTH AMATPAMMEI (CTOIOMKOBBIC
(cronbuarkie) U KPyroBbI€) IO MAacCMBaM 3HAUYCHUM
59 OnuceIBaTh M MHTEPIIPETUPOBATH peaTbHBIC YUCIIOBBIC IAHHBIC, TPEICTABIICHHBIC
' B Ta0nMIax, Ha JuarpaMmax, rpaduxax
53 Hcnonp30Bath J1sl ONMCAHUS JAHHBIX CTATUCTUYECKHIE XapaKTEPUCTUKH: CpeHEe
' apudMeTHIecKoe, MeIuaHa, HanOoJIbIllee M HAaNMEHBIIIee 3HAYCHUS, pa3Max
HNMerp mnpencraBieHHE O CIIy4yalHOM W3MEHYMBOCTM Ha IPHUMEpax LEH,
54 (bU3MYECKUX BEIIUYUH, AaHTPOIIOMETPUUYECKUX JTAaHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH
6 ['eomerpus
PacnioznaBath M3y4yeHHBIE TeOMETpUUYECKUE (PUTYPHI, ONPENesITh UX B3aUMHOE
6.1 pacIooX)eHne, N300paxaTb TeOMETpUUIECKUE (PUTYPBI, BBITOIHATH YSPTEKH T10

YCJIOBUIO 3aJIa4H. I/ISMCPSITL JIMHEWHBIE U YTJIOBBIC BCIIMYNHEI. Pemarn 3aJa4yu Ha
BBIYUCJICHUC NJIMH OTPE3KOB U BEJIMYUH YIJIOB
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6.2

Jenatb TpyOyI0 OLIEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYMH NPEIMETOB B pealbHON
’KM3HH, Pa3MEPOB NPUPOIHBIX 00BEKTOB. Pa3nuyaTh pa3Mepsl 3THX 0OBEKTOB 110
HOPSJKY BEJIUYUHBI

6.3

CTpouth 4epTeKH K FT€OMETPUUECKHUM 3a/1adam

6.4

[Tonb3oBaTbes MpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh MPU3HAKU
U CBOICTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUU 3a]1a4

6.5

[TpoBOIUTH JIOTMYECKHE PACCYXJICHUS C HCIOJIb30BAaHHEM TI'C€OMETPUYCCKUX
TeopeM

6.6

ITonw3oBaThCA IIpU3HAKaMH  paBCHCTBA IIPAMOYIOJIbHBIX TPEYT'OJIbHUKOB,
CBOMCTBOM MCAHUAHBI, HpOBCI[CHHOfI K THIIOTEHY3C MMpsAMOYT'OJIBHOT'O
TPECYTrOJIbHUKA, B PCIICHUH T'COMECTPHUYCCKUX 3aaaYd

6.7

OnpenensTh napajjieIbHOCTh MPSIMBIX C MTOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢
HUMHU cekymias. OnpenensaTh napauiedIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
pPacCTOAHUM OT TOUYEK OJHOM MPSIMOM JO TOYEK APYrou mpsiMoin

6.8

Pematp 3agaun Ha KJIeT4aTon 6yMare

6.9

[TpoBOAUTH BHIYMCIICHUS U HAXOAUTh YHCIOBBIE M OYKBEHHbIC 3HAUCHUS YTIIOB B
TEOMETPUUYECKHUX 3a/1auax C MCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB YTIJIOB, OOpa30BaHHBIX MpPU IEPECEUCHUU BYX
napajuieIbHbIX MPSIMBIX CEKYIIeH. PermaTs npakTuueckue 3a1a4u Ha HAX0XKICHHUE
YTJIOB

6.10

Biiagers MOHATHEM TIE€OMETPUYECKOTO MeECTa TOYEK. YMETb OIPEHeiATh
OuccekTpucy yria M CEpeAMHHBIA MEPHEHAMKYJISp K OTpPe3Ky Kak
F€OMETPUYECKHUE MECTA TOYEK

6.11

@opMyIMpPOBaTh OINPEICICHUS] OKPYKHOCTH W Kpyra, XOpIbl M AHaMeTpa
OKPYXHOCTH, TOJb30BaThCS MX CBOMCTBAMHU. YMETh NMPUMEHSTh 3TH CBOMCTBA
IIPU PELIEHUH 3a1a4

6.12

Brnaners NOHATHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH, YMETh
HaxonuTh ee 1eHTp. [lonp3oBarbest dpakTamMu O TOM, YTO OHMCCEKTPUCH YTIIOB
TPEYroOJIbHUKA IIEPECEKAOTCs B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
MEePIECHINKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MTEPECEKAIOTCS B OJJHOU TOUKE

6.13

Bnaners moHATHEM KacaTeIbHOM K OKPY’KHOCTH, ITOJIB30BAaTbCA TEOPEMOU O
NEPIEHANKYIAPHOCTU KacaTeIbHON U paJnyca, IPOBEIECHHOIO K TOYKE KACAHUs

6.14

ITonw3oBaThCsA HpOCTCI\/'IHII/IMI/I TCOMCTPUICCKUMU HEPABCHCTBAMU, ITIOHUMATh UX
HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

IIpoBOAUTE OCHOBHBIE I'€OMETPUUYECKUE ITOCTPOCHUSA C IMOMOLIBIO LUPKYIS U
JIMHENKHA

[TpoBepsiembie 371eMEHTHI coaepskanus (7 Kacc)

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

Yucna ¥ BEIYUCICHUS
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JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEX0]] OT OJHOM (PopMbI 3amucu Apodeit K

1.1 apyrou. IloHsTHe panMOHaNBHOIO 4YHCIIA, 3alNCh, CPAaBHEHUE, YIOPSAAOYMBAHUE
paloOHaIbHBIX YUCEI
19 Apudmernueckue IeHCTBHS C pallMOHANIBHBIMU YHCIaMU. Pemmenne 3aqay U3 peaibHOM
' IPAaKTUKU Ha 4acTu, Ha ApoOu
13 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM: ONpeeeHNe, Ipeodpa3oBaHUe BEIPaKEHUH Ha
' OCHOBE OIPECIICHHUS], 3aITUCh OOJIBIIUX YHCET
14 [TporneHTsl, 3aMch NPOLIEHTOB B BU/IE JpoOu 1 poOu B BUJE MPOLIEHTOB. Tpy OCHOBHBIE
' 3aJla4M Ha IPOLEHTHI, PELICHHUE 3a/1a4 U3 PEaJIbHON MPAKTUKU
1.5 [IpuMeHeHrEe NPU3HAKOB IEIMMOCTH, PA3JI0KEHNE HA MHOXKUTEIIN HATypaIbHBIX YUCEI
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHas NPONOPLUOHATIBHOCTH
2 AnrebpanuecKue BHIPAKCHUS
21 IlepemeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAKEHHUSI C IIEPEMEHHOM. JlOIyCTUMBIE 3HAYECHUS
' MePEMEHHBIX
29 [TpencraBieHne 3aBUCUMOCTH MEX/1y BEIMYMHAMU B Buje GopMysibl. Beruucnenus no
' dbopmynam
2.3 [TpeoOpazoBanue OyKBEHHBIX BBIPAKEHUH, TOXKIESCTBEHHO PaBHBIC BBIPAKEHUS
24 CBoiiCcTBa CTENIEHU C HATYPaJIbHBIM IMOKa3aTeIeM
25 Opnowiensl M MHorowieHsl. CreneHbp MHorowieHa. CroxeHue, BBIYMTAHUE,
' YMHO>KEHHE MHOTOYJICHOB
26 ®opMyJIbl COKPALLIEHHOTO YMHOKEHUS: KBapaT CyMMbI U KBajapaT pazHocTu. PopMyiia
' pa3HOCTH KBaapaToB. Pa3iiokeHne MHOrO4IEHOB HA MHOXKUTEIN
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpPEHb  ypaBHEHMs, IpaBUja  NpeoOpa3oBaHHUs  ypaBHEHUS,
' PaBHOCHJIBHOCTb YpaBHEHM
32 JInneliHOe ypaBHEHHME C OJHOM NEPEMEHHOW, YMCIIO KOpHEH JMHEHHOIO ypaBHEHMS,
' pelICHUE JIMHEWHBIX YPaBHEHUI
33 CocraBieHne ypaBHEHHH 110 YCIOBHIO 3a7auu. PelleHne TEKCTOBBIX 3aJa4 ¢ TOMOLIBIO
' ypaBHEHUI
3.4 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema ABYX JIMHEHWHBIX YpaBHEHUH C JABYMs II€pEMEHHBIMHU. PelieHue cucrem
35 ypaBHEHUH cr1ocoO0M NocTaHOBKH. [IpruMepsbl perieHrs TeKCTOBBIX 337a4 C IIOMOIIBIO
CUCTEM ypaBHEHUH
4 Koopnunats! u rpaduku. @yHkuun
4.1 Koopaunara Touku Ha nIpsAMOi
4.2 YucnoBsle IpOMEXYTKH. PaccTossHUE MEX Ty IByMsl TOUKAMH KOOPJAUHATHOM IPSAMOK
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[IpsimoyromnpHas cucrema koopauHat, ocu Ox u Oy. Abcrucca U opIuHaTa TOYKH Ha

4.3 N
KOOPJIMHATHOM TIJIOCKOCTH
44 [Ipumepsr TpadukoB, 3agaHHBIX QopMmynamu. UteHHe TpaPUKOB pPeaTbHBIX
' 3aBUCUMOCTEN
4.5 [Monsitue dyukuuu. 'paduk dyrkiun. CroiicTBa GyHKIMNA
4.6 Jlunetinas gynkuus, ee rpaduk. I'padux Gyskmmm y = ||
4.7 ['padpuaeckoe perieHne IMHEHHBIX YPABHEHUH H CHCTEM JIMHCWHBIX YPaBHECHUM
5 BeposTHOCTB U CTaTHUCTHKA
[IpencraBnenre JaHHBIX B BUAC TAOJMII, AMAarpamMM, rpadukoB. 3amojiHeHHUE TaOJuII,
51 YTEHHUE U MOCTPOCHUE AMArpaMM (CTOJOMKOBBIX (CTOJIOUYATHIX) M KPYroBbIX). UTeHUe
' rpauKOB peabHBIX MpoIeccoB. M3BneueHne wHbOpMAIMK U3 AUArpaMM M TaOJIHII,
MCIIOJIb30BAHUE U UHTEPIPETALMS JAHHBIX
OrnucarenbHasl CTAaTUCTHKA: CpeHee apudMeTHIeckoe, MeIMana, pa3Max, HanooJbIIee
5.2 M HauMeHblllee 3HadeHHWsT Habopa YHCIOBBIX JaHHBIX. [IpuMepsl ciayvaitHOU
M3MEHYUBOCTH
Ciry4aifHbIii SKCIIEPUMEHT (OIBIT) U CIy4daiiHoe coObiTe. BeposiTHOCTh 1 yacToTa. Pob
5.3 MaJIOBEPOSATHBIX W TMPAKTHYECKU JTOCTOBEPHBIX COOBITUH B NPHUPOJE U B OOIIECTBE.
MoHnera u urpanpHas KOCTb B TEOPUM BEPOATHOCTEN
I'pad, Bepmmua, pedpo. Crernenb BepmmHBL. Yucio pedep u cCyMMapHas CTEICHb
54 BepiuuH. [IpeacraBnenue o cBa3Hoctu rpada. Llenu u nuxnsl. [Tyt B rpadax. O6xon
' rpada (ainepoB myTh). [IpencraBienne 06 opueHTUpPOBaHHOM rpade. Pemenue 3amad ¢
MOMOIIIBIO TpadoB
6 I'eomerpus
Hauanpubie moHsiTuss reomeTpuu. Touka, mpsiMasi, OTPE30K, Jy4d. YToi. Buasl yrios.
6.1 BeprukanbHble W cMexHble yribl. buccektpuca yrna. JlomaHas, MHOTOYTrOJIbHHK.
[TapanneabHOCTh ¥ MEPIEHIUKYIIPHOCTH TMPSIMBIX
6.2 Cummerpuunbie ¢urypel. OCHOBHBIE CBOMCTBa oOcCeBOM cummeTpun. [Ipumepsr
' CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHUS C MOMOUIBIO IUPKYJd U JIMHEWKU. TpeyronbHUK. Beicora,
' MeauaHa, OMCCeKTpHUCca, MX CBOWCTBA
6.4 PaBHOOEIpEHHBIN 1 pABHOCTOPOHHUN TPEYTOJIbHUKU. HepaBeHCTBO TpeyrojbHUKA
6.5 CoiicTBAa M TpPHU3HAKH pPaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3HaKu paBeHCTBA
' TPEYTOJIbHUKOB
6.6 CBoiicTBa M NpU3HAKU NapaJIeIbHBIX TpsAMbIX. CyMMa yrioB TpeyrojbHuka. BHennue
' YTJIBI TPEYTOJIbHUKA
[IpssMoyronbHBIA TpeyroapHUK. CBOMCTBO MEAUAHBI MPSIMOYTOJIBHOIO TPEYTrOJbHHUKA,
6.7 MPOBEICHHONW K TUnoTreHy3e. [Ipu3Haku paBeHCTBa MPSMOYTOJIBHBIX TPEYTrOJbHUKOB.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK € yTiaoM B 30°
6.8 HepaBenctBa B reoMeTpuu: HEpPAaBEHCTBO TPEYroOJbHUKA, HEPABEHCTBO O JJIMHE

JOoMaHO#, Teopema o OosplieM yriae U OOJbIIEH CTOPOHE TPEYTrOJbHHKA.
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IlepneHquKymsp U HAKIOHHAS

6.9

['eomeTpuueckoe MecTo To4yek. buccekTpuca yria U cepeluHHBIN MEPHEeHIUKYIp K
OTPE3KYy KaK Nr€OMeTpUYECKHE MeCTa TOUEK

6.10

OKpy>XHOCTb M KpyI, XOpJa W JIHWaMeTp, UX CBOWCTBA. B3auMmMHOE pacroyiokeHHe
OKpY’KHOCTHU U npsimoil. KacaTenbHas U cexyas K OKpy>KHOCTH

6.11 | OkpyXHOCTh, BIFICAaHHAS B yTOJI. BrircanHas u onvcaHHas OKPYKHOCTH TPEYTOJbHUKA

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM

o0pa3oBaTesbHOI MporpaMMbl 8 Kilacca

Kon [IpoBepsieMble ITpeIMETHBIE PE3YJILTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSIEMOTO IIPOrpaMMbl OCHOBHOT'O 0011er0 00pa30BaHus
pesynbTaTa
1 Yucna v BBIYUCICHUS
Hcnonp30BaTh HauaabHbIE IPECTABICHUS O MHOXKECTBE JEHCTBUTEIbHBIX UNCEI
11 JUIsl CPABHEHUS, OKPYTJICHUS U BBIYUCIICHUH, 1300paxath IeHICTBUTENbHbIE YUCIIA
TOYKaMHU Ha KOOPJAMHATHOU IIPAMOM
[TpuMeHsaTh MOHATHE apU(METHUECKOro KBAJAPATHOTO KOPHs, HAXOAUTh
19 KBaJIpaTHbIE KOPHM, UCIIOJIb3Ys MPU HEOOXOJUMOCTU KAJIbKYJSTOP, BBINOIHSIT
' npeoOpa3oBaHUsl BBIPAXKEHUH, COAEp)KAIIMX KBaJpaTHbIE KOPHHU, HCIIOIb3Ys
CBOMCTBA KOpHEH
13 Hcnonp30Bath 3anucu 0OJbIIMX U MaJIbIX YHCEN C IOMOIIbIO AECITUYHBIX ApoOei
' u creneHe yucna 10
2 Anrebpanyeckue BhIpaXKeHUs
21 [TpuMeHATh TOHATHME CTENEHHM C  LENbIM  IIOKA3aTeleM,  BBIIOJIHATH
' peoOpa3oBaHus BBIPAXKEHHH, COEPIKALUX CTENIEHH C LEIbIM IIOKa3aTesIeM
99 BhInonHATE TOXKAECTBEHHBIE NMPEOOpa3OBaHUsl PAallMOHAIBHBIX BBIPAXKEHUN Ha
' OCHOBE ITPaBMJI ICHCTBUI Ha/l MHOTOWICHAMHU U ajIredpandyecKuMu IpoosMu
2.3 PacknaapiBaTh KBapaTHBIN TPEXWIEH HA MHOKUTEIN
24 [TpuMeHATh MpeoOpazoBaHMsl BBIPAKEHUN Ul pelleHHs] pa3iMyHbIX 33134 W3
' MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHOMN MPaKTUKU
3 YpaBHEHMS U HEPABEHCTBA
31 Pemars nuHelHBIE, KBaJpaTHBIE YpPaBHEHUS M paLMOHAIBHBIE YpaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMU
IIpoBOINTE MpOCTENIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPABHEHUN, B TOM
32 qucie ¢ IPUMEHEHHEM IpauuecKuX MpeCcTaBleHu (ycTaHaBINBaTh, UMEET JIU
' YpaBHEHHE WM CHUCTEMa YPaBHEHHMM pEIIeHMs, €CIM HUMEET, TO CKOJIbKO, U
npouee)
33 [TepexoauTs OT c10BECHON (POPMYIUPOBKH 337a4H K €€ anredpanyeckoi MoJenu

C TIOMOLIBIO  COCTaBJICHHWsS  YpPaBHEHHs HWIM  CUCTEMBbl  YPaBHEHHH,
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MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaydl MOJyYCHHBIN
pe3ynbTaT

[IprMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, pPEIlaTh
JIMHEHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HMX CHCTEMBI, J1aBaTh

3.4 o
rpadU4ecKy0 HWUTFOCTPAIMI0O MHOXKECTBAa PEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABCHCTB
4 OyHKIUU
[TorrMaTh W HCIOJIB30BaTh (DYHKIIMOHAIBHBIE TMOHSATUS U S3BIK (TEPMUHBI,
4.1 CHMBOJIMYECKHE 0003HAYCHHMsI), ONPENCIATh 3HaUCHUE (DYHKIMU 1O 3HAYCHHIO
apryMeHTa, ONpeIeNsaTh CBOMCTBA (DYHKIIUHU IO ee TpaduKy
CtponTs rpaduKy dMeMeHTapHbIX GyHKImi Buma: Y=—,y =x2, y=x3y = |X|
4.2 |y p p YHKI na: X’ y Y Y :
OIKCHIBATH CBOMCTBA YMCIOBON (YHKIIMH I10 €€ TpaduKy
5 BeposiTHOCTh 1 cTaTHCTHKA
W3Bnekath 1 mpeoOpa3oBbIBaTh HHGOPMAIIHIO, IPEACTABICHHYIO B BHJIC TaOJIHII,
51 quarpamM, TpapuKOB, MPEICTaBIATh JAHHBIE B BHJE TaOJHIl, JHarpamm,
rpauKoB
59 OnwuceiBaTh JIaHHBICE C IOMOIIBIKD CTATUCTHYECKHX IIOKa3aTeliel: CpeaHUX
' 3HAUCHUH M Mep pacCceuBaHUs (pa3Max, TUCIIEPCUS U CTAaHIAPTHOE OTKIIOHCHHE)
53 HaxomuTh 9acTOTHl YHCIIOBBIX 3HAYCHHW W YaCTOTHI COOBITHH, B TOM YHCIIE IO
' pe3yJbTaTaM U3MEPEHHI U HAOJIIOICHHIA
HaxonuTh BEpOSTHOCTH CIy4YailHbIX COOBITUH B ONBITaX, 3Has BEPOSTHOCTH
54 DJIEMEHTAPHBIX COOBITUH, B TOM 4YHCIE B OMNBITaX C PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMH COOBITUIMU
55 Hcnonp3oBarh Tpaduyueckue MOJEIH: JEPEBO CIyY4alHOTO O3KCICPUMEHTA,
' JquarpamMmbl Diinepa, yucioBasi mpsmas
OnepupoBaTh MOHATHSAMH: MHOXECTBO, IMOAMHOXECTBO; BBIMOJIHATH OMEpaliu
5.6 HaJ MHOXECTBaMH: OOBCIWHEHUE, IEepeceueHue, JOMOIHEHUE; TMEePeUUCIIATh
AIIEMEHTHI MHOXKECTB, IPUMEHSATH CBOICTBA MHOXKECTB
Hcnons3oBath rpaduueckoe mpeacTaBlIeHne MHOXKECTB U CBSI3eH MEXAY HUMU
5.7 JUTSI OTIMCAHUS IPOIIECCOB U SIBJICHUI, B TOM YHCJIC TIPU PEIICHUH 3134 U3 APYTUX
y4eOHBIX MPEIMETOB U KyPCOB
6 I'eomeTpus
6.1 Pacrio3naBaTh  OCHOBHBIE BBl  YETBIPEXYTOJIBHUKOB, WX  DJIEMEHTHI,
' MOJIE30BATHCS UX CBOHCTBAMHU MPU PEIICHUN TE€OMETPUICCKIX 3a1a
6.2 [TpuMeHSTh CBOMCTBA TOYKH TIEPECEUYCHUS MEIMaH TPEYyTrolbHHUKA (IICHTpa Macc)
' B pEILICHUU 3a7a4
Brnagers moHATHEM CpeHEH JMHUU TPEyTOJbHUKA M TPAICIUH, IPUMEHSITh X
6.3 CBOMCTBAa MpPHU pEHICHWM TeoMeTpuueckux 3anad. [lomp3oBarbecs Teopemon

daneca u TeOpeMOﬁ O HIpOHOPHHUOHAIBHBIX OTPE3Kax, MNPUMCHATL HUX I
pPEHICHUA NPAaKTUYCCKUX 3a1a4
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6.4

[TpuMeHATh TPU3HAKK MOA0OUS TPEYTOJIBHUKOB B PEUICHUU T€OMETPUYECKUX
3a1a4

6.5

[Tonmp3oBatbest Teopemoit Iludaropa npns  pemieHUs TEOMETPUYECKUX U
MMPAKTUYCCKUX 3aJay. CTpOI/ITb MAaTeMaTUYCCKYI0 MOJCIb B HNPAKTHYCCKHUX
3aJja4ax, CaMOCTOATEIbHO JIeJIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE UTUHBI

6.6

BJ'IaI[eTB IOHATHUAMU CHHYCA, KOCHHYCa H TaHI'CHCa OCTpOro yrja
MpAMOYT'OJIbHOTO TPCYTI'OJIbHUKA. Ilonap30BaThCs ATUMU HOHITHSIMH AJId PCIICHUA
MPAKTUYCCKUX 3a1a4

6.7

Beruncaste (pa3nuuHbBIME Ccrioco0amMM) IUIOIAAb TPEYTOJbHHKA M IUIOLIA M
MHOTOYTONBHBIX GUryp (HOJb3ysich, TI/A€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHsATH Moy4YeHHbIE YMEHHS B IPAKTHYECKUX 3a7adax

6.8

Bnagers NOHATUAMM BIMCAHHOTO U LICHTPAJIIBHOTO YIUIA, UCIIOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX YIWax, yIJax MEXAYy XOpAaMH (CEKyLUIMMH) M YIJIE MEXKIY
KacaTeJIbHOM U XOPJOH IIPU PEIICHUN F€OMETPUYECKUX 3a/1a4

6.9

BJI&[[GTI: IMOHATHUEM OIIMCAHHOI'O YCTBIPCXYI'OJIbHUKA, ITPHUMCHIATH CBOICTBa
OIIMCAHHOTI'O YCTBIPCXYT'OJIbHUKA ITPH PCUHICHUHU 3a1a4

6.10

[IpuMeHsATh MONMy4YEeHHBbIE 3HAHWS Ha IMPAKTUKE - CTPOUTH MaTeMaTHYEeCKUe
MOJENU JUId 3aJa4 pealbHOW JKM3HHM H TPOBOAHWTH COOTBETCTBYIOIINE
BBIYHCIICHUSI C NPUMEHEHHEM IOJ00Ms W TPUTOHOMETPUH (TONB3YSCh, TIE
HE00X0JUMO, KaJIbKYJISTOPOM)

[TpoBepsieMble JI€MEHTHI coiep KkaHus (8 Kitacc)

Kon

[TpoBepsieMblii AIEMEHT COJIep>KaHus

Yucna ¥ BRIYUCICHUS

11

KBanpatHslii kopeHb u3 uucina. [loHsTue 00 uppanuoHanbHOM uucie. JlecsTHuHbIE
NpUOIMKEHNS UPPALMOHATIBHBIX YHCE

1.2

CaolicTBa apu(MeTHYeCKuX KBaIpaTHBIX KOPHEW U X IPUMEHEHHE K IPE0OPa30BaHUIO
YHCIJIOBBIX BBIPAXKEHUN U BBIYUCICHUSAM. JleMCTBUTEIbHBIE YHCTIA

1.3

Crenens ¢ IICIBIM IIOKAa3aTelIeM U €€ CBOICTBA. CTaHI[apTHafl 3aIIMCh YHCJjia

Anrebpanyeckue BbIpaKeHUs

2.1

KBaaparHbIi TpeXuieH, pa3ioKeHUE KBAIPAaTHOTO TPEXWIEHA HA MHOXKHUTEIH

2.2

Anrebpanyeckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckon qpoou

2.3

CrnoxeHue, BRIUNTAaHUE, YMHOKEHHE, JIETICHUE allreOpandecKux apooei

2.4

PanmroHansHbIE BRIpaXEHUS U UX MIPE0Opa3oBaHUE

ypaBHCHI/ISI 1 HCPABCHCTBA

3.1

KBanpatHoe ypaBHeHue, hopMyiia KOpHel KBaapaTHoro ypaBHeHus. Teopema Buera

3.2

Pemienne ypaBHeHHfI, CBOJAIIUXCS K TUHEHHBIM U KBaApaTHbBIM
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3.3

[pocreiimme qpoOHO-pallMOHATIBHBIE YPAaBHEHUS

I'padmueckas uHTEpHpeTaLUsl ypAaBHEHUH C ABYMS IIEPEMEHHBIMU U CHCTEM JIMHEHHBIX

3.4 ypaBHEHUH C JAByMsA TNEpeMEHHbIMHU. [IpuMepbl pelieHHs CHUCTEM HEJIMHEHHBIX
YpaBHEHHUI C ABYMS IEPEMECHHBIMU
3.5 Pemenne TeKCTOBBIX 3374 alreOpanyecKuM criocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOWCTBA
3.7 HepaBeHcTBO ¢ 0JIHOM TTEpeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM NTEPEMEHHOM
3.10 | CucTtembl TUHEHHBIX HEPABEHCTB C OAHOM IMEPEMEHHON
4 DOyHKIMH
41 [Tonstue pynkiuu. O6IacTh OnpeaeaeHus U MHOKECTBO 3HaueHHH GyHKIH. CriocoObl
' 3amanus QyHKIUH
4.2 I'padux Gynkiuu. YreHne CBOWCTB (GYHKINH 110 €€ TpapuKy
4.3 [Tpumepsl rpadgukoB GyHKIUH, OTpaXKarOUIUX peaabHbIC MPOIECCHI
44 OYHKIINH, ONUCHIBAIOIINE PSIMYIO U 0OpaTHYIO MPONOPIIMOHATILHBIE 3aBUCUMOCTH, HX
' rpaduku
4.5 Dynxiun y = x%,y = X3
46 | ®Oyukuun Y= Jx, y = x|
4.7 ['padmyeckoe penieHue ypaBHEHU U CUCTEM YpaBHEHHM
5 BeposTHOCTB U cTaTHCTHKA
5.1 [IpencraBienue JaHHBIX B BUE TAaOIUL, 1UarpaMM, TpaduKoB
59 MHOXeCTBO, 3JIEMEHT MHOXKECTBA, IMOJAMHOXKECTBO. Omnepanuy HaJl MHOKECTBAMU:
' 0o0beIMHEeHNE, TIepeceUeHUE, IOTIOIHEHUE
53 CpoiicTBa omepauuii HajJ MHOXECTBAMHU: IE€PEMECTHTEIbHOE, COYETATENIbHOE,
' pacrpenenuTenbHOe, BKIIOUCHUS
54 Hcnonp3oBanue rpaduueckoro MPEeACTaBICHUS MHOXKECTB JJISl OIMCAHHS PEaTbHBIX
' IPOIIECCOB U SBJICHUH, TP PELLICHUHU 3ajiay.
55 N3mepenue paccenBaHus JaHHBIX. J(Mcnepcust U CTaHIAPTHOE OTKJIOHEHHE YMCIIOBBIX
' HabopoB. JlmarpamMmma pacceuBaHUs
OneMeHTapHble cOObITHA ciiydaiiHoro ombita. Ciydaiinele coObITHs. BepositHocTn
56 coObITHi. ONBITHI C PaBHOBO3MOXKHBIMU 3JI€MEHTApHBIMU CcOObITUSMU. CirydaiiHbIH
' BbIOOp. CBsI3b MEX/ly MaJIOBEPOATHBIMU U MPAKTUYECKU TOCTOBEPHBIMU COOBITUSMH B
npupoje, o0IIeCTBE U HayKe
5.7 HepeBo. CBoiicTBa J€pEeBBEB: E€IMHCTBEHHOCTh IyTH, CYIIECTBOBAHUE BHUCSIYEH
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BEpPIINHBI, CBSA3b MEXAY YUCIOM BEpUIMH U 4HciaoM pebep. IlpaBuino ymMHOXKeHHS.
Pemenue 3anau ¢ momonibio rpadoB
58 [IporuBonomnoxxupie coObITHsA. uarpamma Diinepa. OObeAMHEHHWE W TIEPECEUCHHE
' coObITuil. HecoBmecTHbIe coObITHsI. DOpMyIIa CI0KEHUS BEPOSITHOCTEH
59 YcnoBHas BeposaTHOCTb. [IpaBuino ymHoxkenus. HezaBucumbie cOOBITHS
510 [IpencraBieHue 3KCIepUMEHTa B BHJAE JepeBa. PerieHue 3ahay Ha HaxoXKACHHE
' BEPOATHOCTEH C TOMOIIBIO JIEpEBa CIIy4YaliHOTO SKCIEPUMEHTA, TUarpaMm Jujiepa
6 ['eomerpus
6.1 UYerslpexyroyubHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [TpstmoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA
6.3 Tpaneuus, paBHoOOKast Tparemus, ee cBoiicTBa u npusHaku. [IpsmoyronbpHas Tpanenus
6.4 Merton yasoenust meauansbl. Llentpanbnas cummerpus. Teopema Daneca u Teopema o
' MIPOMOPLUOHATIBHBIX OTPE3KAX
6.5 Cpennuie TUHUM TpEyrojdbHUKA U Tpanenuu. L{eHTp Macc TpeyronbHuKa
6.6 [Tonobue TpeyronsHUKOB, KoddduineHT noaoodus. [Ipuznaku nogo6us TpeyroibHUKOB.
' [TpumeHeHre no100us IPU PEeLIeHNH IPAKTUYECKUX 3a7a4
6.7 DopMmyIbl IS IIOIAAN TPEYToJIbHUKA, MapajienorpamMmma, pom0Oa u Tpanenuu
6.8 CaoiicTBa mIom@aael reomerpudeckux ¢uryp. OTHOLIEHHE IUIOMIAAEH MOI0OHBIX
© guryp
6.9 Boruncnenue miomazneil TpeyrojbHUKOB U MHOTOYTOJIbHUKOB Ha KJIET4aToi Oymare
6.10 Teopema [lugaropa. I[Ipumenenne teopemsl [lnudaropa npu pemieHUH MPaKTUYECKUX
) 3a/1a4y
CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrIjla MPsSMOYTOJIBHOTO TpeyroyibHHKa. OCHOBHOE
6.11 |TpuroHOMETpHYECKOE TOXIECTBO. TpuroHomerpuieckue GyHKIUU yrioB B 30°, 45° u
60°
6.12 BrivcaHHbIE ¥ LIEHTpAJIBHBIE YIJIbI, YTOJI MEXAY KacaTeJIbHOW U XOPJAOW. YTJIbI MEKIY
' XOpJaMU U CEKYITUMU
6.13 |BnucaHHBIE U ONMCAHHBIC YETHIPEXYTOJIbHUKH
6.14 B3aumHoe pacnonoxkeHue AByX OKpykHocted. Kacanue okpyxHocTei. OOmme
' KacaTeJbHbIE K JIBYM OKPYXHOCTSM
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOMN
o0OpasoBarenbHON TTporpamMmsl (9 Kiacc)
Kon ITpoBepsieMble IpeAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO MPOTrpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHuUs
pe3yJibrara
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Yucia U BLIUMCIIEHUSA

11 CpaBHUBATh U YIIOPAI0YNBATH PallMOHAIBHBIE U HPPALOHAIBHBIE YUCIIa
BomonsaTe apupmernyeckre ASHCTBUS C PALMOHATIBHBIMH YHCIAMM, COYETast
1.2 YCTHBIE U ITUCbMEHHBIE IIPUEMBI, BBIIIOJIHATD BBIUYUCICHUS C UPPALMOHAIBHBIMU
qucIaMu
13 Haxonuts 3HaueHUs CTENEHEN ¢ LEIbIMM IIOKA3aTelsIMU U KOPHEH, BBIYMUCIATH
' 3HAYEHUS YNCIIOBBIX BBIPAKEHUN
14 OKpyrisTh [EHCTBUTENIBHBIE UHWCIA, BBINOJIHATh MPUKHUIKY pe3yjbTaTa
' BBIUMCJICHUM, OLICHKY YHMCIIOBBIX BBIPA)KCHUN
2 VYpaBHEHHS U HEPABEHCTBA
21 Pemare JinHeliHbBIE M KBaJpaTHBIC YPABHEHHUs, YPABHEHHUS, CBOIAIIMECA K HUM,
' npocTelime ApoOHO-PaMOHAIBHBIE YPaBHEHUS
29 Pemats cuctembl IByX JTUHEHHBIX ypaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEMBI
' JIByX YPaBHEHUH, B KOTOPBIX OJIHO YPaBHEHUE HE SBISAETCS JINHEHHBIM
23 Permiath TekcTOBBIE 337Uy aIredpanuecKuM CocoOOM C MOMOIIBIO COCTABIICHUS
' YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMs [IEpEMEHHBIMU
IIpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
24 yuciae ¢ NpUMEHEHUeM  rpaduyeckux  HpeACcTaBlIeHMH  (Hampumep,
' YCTaHABJIMBATh, UMEET JIU YPABHEHUE WJIM CHUCTEMa YPAaBHEHUU pEIICHHUS, €CIH
UMEET, TO CKOJIBKO)
Pemate JsnHEiHbIE HepaBeHCTBA, KBaJpaTHblE HEPABEHCTBA, H300pakaTh
2.5 pelIeHre HEPAaBEHCTB Ha YMCJIOBOM MPSMOM, 3alKMChIBaTh PELUICHUE C TIOMOIIbIO
CHUMBOJIOB
Pemats cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIHE
2.6 KBaJpaTHOE HEPAaBEHCTBO, HM300pa)kaTb peEIIEHHE CUCTEMbl HEPABEHCTB Ha
YUCJIOBOU MPSIMOM, 3aIIMCHIBATh PEIICHHE C TIOMOIIBIO CHMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUHN PA3INYHBIX 33/1a4
3 OyHKIUN
PacrioznaBate (QyHKIMM UW3ydeHHBIX BUIOB. I[loka3piBaTh CcXeMaTHYECKH
pacIoyio’keHre Ha KOOpAWHATHOM MII0CKOCTH rpadukoB GpyHKIuM Buga: y =kx, y
3.1 _k ) y
=kx+b, Y= ; , Y = ax© + bx + ¢ B 3aBUCUMOCTH OT 3HaUYe€HUN KOIPPUIIUEHTOB,
ONMCHIBATh CBOMCTBA (DyHKUINH
39 [Toxa3piBaTh CXEMAaTUYECKU pACIOJIOKEHHE Ha KOOPJIMHATHOW TJIOCKOCTH
' rpadukoB QyHKIMH BUIa Y =V X,y = [X| 1 ONUCBHIBaTh CBOMCTBA (DyHKITHIT
33 Crpouth W H300pakaTh CXEMaTHUECKH TpaduKU KBaApaTHUUHBIX (YHKIIMH,
' OINMCHIBATh CBOMCTBA KBaIpaTHUHBIX (QYHKIUH MO UX rpaduxam
34 Pacno3naBaTh KBaJpaTHUHYIO (QYHKIHIO MO (opmyre, NPUBOAUTH IPUMEPHI

KBaJPaTUYHBIX QYHKUUI U3 peaTbHOMN KU3HU, PU3UKH, TEOMETPHH
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4 Apudmerndeckas 1 reoMeTpUIecKas Iporpeccuu
41 Pacno3naBate apupmMeTH4YecKyl0 ¥ FeOMETPUYECKYIO MPOTPECCHH MPU Pa3HBIX
' coco0ax 3aaHus
49 BbINONHATE  BBIUMCIEHUS €  UCHOJb30BaHHMEM  (OpMyJdl N-ro  4jeHa
' apu(METHUECKON U T€OMETPUIECKOI MPOrPECCHii, CyMMBbI IEPBBIX N YJICHOB
4.3 N300paxarh WieHbI I0CIE10BATEIBHOCTH TOUKaMU Ha KOOPAMHATHOM INIOCKOCTH
Pemiate 3a7aun, cBsI3aHHbIE C YUCIOBBIMU 10CIIEI0BATEIbHOCTSIMU, B TOM YHUCIIE
4.4 3aJaud M3 PEaJbHOM >XU3HH (C HMCIOJB30BaHUEM KAJIBKYIATOpPa, LHU(PPOBBIX
TEXHOJIOTHN)
5 BeposiTHOCTB M cTaTnuCTHKA
W3BnekaTth ¥ mpeoOpa3oBbIBaTh MH(MOPMALUIO, NPEACTABICHHYIO B Pa3IMUHBIX
5.1 UCTOYHHUKAX B BUJE TaOJMII, 1UarpamMmm, rpaduKoB, MPEACTaBIATh JaHHbIC B BUJIE
Ta0IuI, TMarpamMmm, rpaduKoB
59 Pemate 3amaun  oOpraHM30BaHHBIM IIepeOOpPOM BAPHAHTOB, a TaKXe C
' UCII0JIb30BaHNEM KOMOWHATOPHBIX IIPABUJI U METO/I0B
53 Hcnonp3oBaTh omnMcaTelbHbIE XapaKTEPUCTUKH JUISI MAacCHBOB YHCIIOBBIX
' JTAHHBIX, B TOM YHCJIE CPEJIHUE 3HAYCHUS U MEPbl pPaCCEUBAHUS
54 HaxonuTh 4yacTOThl 3HaYEHMH M YacTOThl COOBITHS, B TOM YHUCIIE IMOJb3YSACh
' pe3ybTaTaMu IPOBEACHHBIX U3MEPEHUHN 1 HAOJIFOICHUN
HaxoauTh BEposITHOCTH CiTy4ailHbIX COOBITHI B M3yUEHHBIX ONBITAX, B TOM UUCIIE
5.5 B OINBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH, B CEPHSIX
UCIIBITaHUH 10 IIEPBOTO YCIIEXa, B CEPUAX UCTBbITaHUN bepHyum
5.6 MmeTs npescTaBiieHUe O CIy4aifHON BEJTMUMHE U O PACIIPEICIICHUH BEPOSITHOCTEN
Mmerp mpenacraBieHHe O 3akoHE OONBIIMX YHCET Kak O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4yallHOM U3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBLIMX YHUCEI
B IIPUPOJIE U OOILECTBE
6 I'eomeTpus
3HaTh TPUTOHOMETPUYECKHE (PYHKIIUN OCTPBIX YTJIOB, HAXOAUTH C UX MOMOLIBIO
6.1 pa3IUYHbIE  BJEMEHThl  HPSIMOYTOJIBHOTO  TpeyroibHuka  (“pemeHue
' NPSMOYTOJbHBIX TpPEeyroiabHUKOB"). Haxoauth (c HOMOIIBIO KalbKYJsATOPA)
JUTMHBI ¥ YTIIBI 7151 HETAOJMYHBIX 3HAUYCHHH
[Tonb3oBatbes (opMynaMHu MPHUBEACHHUS UM OCHOBHBIM TPUTOHOMETPUUYECKUM
6.2 TOKJAECTBOM JUISI HAXOXJIEHUS COOTHOIIEHUH MEX1y TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMHU
Hcnonp30BaTh TEOPEMBbl CHUHYCOB M KOCHHYCOB I HaXOXKJIEHUS PazIUYHbBIX
6.3 AIIEMEHTOB TpeyroyibHuka ("pelieHue TPeyroJbHUKOB"), MPUMEHITh UX MpPH
pEIIeHNN T€OMETPUYECKUX 3a/1a4
Bnaners monsTusMHU mpeoOpa3oBaHUs MOJ00Ms, COOTBETCTBEHHBIX 3JIE€MEHTOB
6.4 noo0HbIX (uryp. Ilonbp3oBaThcsi CBOWCTBAMM 1M0OJ00MS MPOU3BOJIBHBIX (UTYD,

YMETh BBIYUCIATH JUIMHBI U HAXOJUTh YIJbl y MOAOOHBIX ¢uryp. [IpumeHsTs
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CBOWCTBA TOAOOMS B MPaKTHUECKUX 3aladyax. YMETb NPUBOIUTH IMPUMEPHI
MOA00HBIX (PUTYDP B OKpYKAIOIIEM MUPE

6.5

[Tonp30BaThbCsl TeOpeMaMu O TPOHM3BEACHUM OTPE3KOB XOpA, O MPOM3BEACHUU
OTPE3KOB CEKYIHUX, O KBaJpaTe KacaTelbHOI

6.6

[Tonp30BaThCst BEKTOPAMU, TOHUMATh UX T€OMETPUUYECKHUH U (PU3UYECKHIA CMBICT,
IPUMEHATh MX B PEIIEHUU I'€OMETPUUECKUX U (pu3nueckux 3anad. [IpumeHsaTh
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JUUIS HAXOKICHHUS UIMH U YIJIOB

6.7

ITonw3oBaThCs MCTOIOM KOOPpAWHAT HAa IIOCKOCTH, NPUMCHATH €ro B pCHICHUU
TCOMETPHUICCKUX U IIPAKTHYCCKUX 3ada4

6.8

Bnagers NOHATHUSAMH MNPaBUIBHOIO MHOIOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1yTH OKPY’KHOCTU U PAJIMAHHON MEPHI yTIild, YMETh BBIYUCIIATH ILIOIIAb
Kpyra ¥ ero 4actei. [I[puMeHATh oy4eHHbIE YMEHUS B IPAKTUYECKUX 3a7a4dax

6.9

HaxoauTe ocu Uity IEHTPBI CUMMETPHUH (PUTYD, TPUMEHSTD IBUKECHHUS IIIIOCKOCTH
B IIPOCTEHMILINX CITydasx

6.10

[IpuMeHsTh TMONy4YeHHbIE 3HAHUS HA TPAKTHKE - CTPOUTH MAaTeMaTHYECKHE
MOJACNIU JJIA 3a/ad peajbHOM JKU3HHM U TPOBOJAUTH COOTBETCTBYIOIIWE
BBIUMCJICHHUS] C MPUMEHEHHEM TMOJ00US U TPUTOHOMETPHUYECKHX (DyHKIUN
(MONB3YSICh, I HEOOXOIUMO, KaTbKYJISATOPOM)

[TpoBepsiemble s1eMEHTHI coepkanust (9 kiacc)

Kon

[TpoBepsieMblii 3IEMEHT COJIep>KaHus

Yucna ¥ BRIYUCICHUS

11

ParmonanbHbIe YMCIIa, HPPalOHAIBHBIC YHCiIa, KOHEYHBIC K OSCKOHEYHBIC ACCATUYHBIC
Ipodu

1.2

MHOXeCTBO JIeHCTBUTENbHBIX 4YHCEN, JEHCTBUTENIbHBIE 4YHCIa KaK OECKOHEUHbIe
JeCSTUUHbIE JpoOu. B3auMMHO OJHO3HauYHOE COOTBETCTBUE MEXAY MHOKECTBOM
NEHCTBUTENBHBIX YHCET U KOOpAMHATHON NpsiMOoi. CpaBHEHHE JEMCTBUTENbHBIX YHCEN

1.3

ApI/Iq)MeTI/I‘leCKI/IC JIENCTBUS C ASHCTBUTEILHBIMM YU CIIAMHU

14

W3mepenusi, mpuOIKeHUs, OIEHKU. Pa3mepsl OOBEKTOB OKPYXAIOMIETO MUPA,
JUTUTEIBHOCTD MIPOIIECCOB B OKpyXkatoieM Mupe. [IpubnuxeHHoe 3HaUeHNE BEJIMUNHEI,
TOYHOCTh mpubOmmkeHus. Oxpyrienue uucen. llpukuaka W OlLEHKa pPe3yJIbTaTOB
BBIYHCIICHUH

YpaBHEHHS 1 HEPABEHCTBA

2.1

YpaBHEHHUSI C OJHON ITEPEMEHHON

2.2

JIunelinoe ypaBHeHuMe. Penienne ypaBHEeHUN, CBOAAIIMXCA K JIMHEUHBIM

2.3

KBagparHoe ypaBHeHMe. Pemienne ypaBHEHNH, CBOIAIIMXCS K KBaAPATHBIM

2.4

bukBanpatHoe ypaBHeHue. IIpumepbl pelleHHs YpaBHEHHM TpPETbEM M YETBEPTOU
CTEMEHEN Pa3IOKEHUEM HA MHOKUTEIIH

2.5

Pemenne npoOHO-pallMOHAIBHBIX YpaBHEHUN
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2.6

CucreMsl ypaBHEHUH

2.7 VYpaBHeHHE ¢ ABYMS MIEPEMEHHBIMU U €r0 TpauK

2.8 Pewenne cucreM IByX JIMHEWHBIX YPABHEHUN C IBYMS [IEPEMEHHBIMU

29 Pemenue cucrem nByX ypaBHEHUI, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe - BTOPOM
' CTCIICHU

2.10 |I'paduyeckas nHTEpHpETAUS CUCTEMBI yPAaBHEHUN C IByMsI IEPEMEHHBIMH

2.11 |PemeHue TEKCTOBBIX 33J1a4 aIreOpandecKuM criocooom

2.12  |YwucnoBble HEPABEHCTBA U UX CBOWCTBA

2.13  |PemieHue TMHEHHBIX HEPABEHCTB C OJTHON EPEMEHHOM

2.14 | PemieHue CUCTEM JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM

2.15 | KBagpaTHble HEpaBEHCTBA

216 I'paduueckas uHTEpHpeTanuss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' NepeMEHHBIMU
3 OyHKINU

31 KBangpatnunas ¢ynkuus, ee rpadux u coiictBa. [lapabona, KOOpIUHATHI BEPIINHBI
' napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

3.2 I'padpuku pynkmuit y = kx, y = kx + b u ux cBorictBa

3.3 I'paduku pynkuuit Y = Y= x3 1 ux cBoiicTBa

34  |I'papuku GpyHkuui Yy = Jx, y = |X| u ux cBoiicTBa
4 UucnoBsle nocae10BaTENbHOCTH

41 Onpenenenne W crnocoObl 3aJlaHUsl YKCIOBBIX IMOCIEAOBaTEIbHOCTEH. 3ajaHue
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMyoi 1 popmMyIioil n-ro wieHa

492 Apudmernueckas nporpeccus. opMyinel n-ro wieHa apudMeTHUecKoi mporpeccum,
' CYMMBI TIEPBBIX N YIECHOB

43 I'eomerpuyeckas nporpeccuss. @opMysbl N-TO WIEHAa I'€OMETPUYECKOM IMPOTPECCHM,
' CYMMBI TIEPBBIX N YICHOB

44 N306paxeHue 4aeHOB apu(PMETUUECKON M T€OMETPUUYECKON MpOrpeccuii TOUKaMu Ha
' KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U DKCIIOHEHIIUAIBHBIA POCT

4.5 CnoxHbI€ IPOLIEHTHI
5 BeposTHOCTh M cTaTUCTHKA

51 [IpencraBieHue naHHBIX B BUAe TaOiMIl, AMarpamMM, TpauKoOB, HHTEPIpETALUs
' JTaHHbIX. UTeHre U mocTpoeHue Tabull, AuarpaMm, rpaduKoB 10 peaibHbIM JaHHBIM

52 [TepecTanoBku u paxTopuan
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5.3

CouyeTaHMs M YUCJIO COYETaHHI

5.4 Tpeyronbauk [lackans. Pemenne 3ama4 ¢ UCMOIb30BaHHEM KOMOMHATOPUKHI
55 ['eomerpuueckast BeposATHOCTh. CiiyuyaifHbIil BEIOOp TOUKH U3 (GUTYpHI Ha TUIOCKOCTH, U3
' OTpe3Ka U U3 IyTU OKPY>KHOCTH
5.6 UcnbiTanue. Ycnex u Heygaya. Cepusi HICIIBITAHUN J10 TIEPBOIO ycrexa
5.7 Cepus ucnsitanuii beprymm. BeposiTHocTH coOBbITHI B cepun ucnibiTanuii bepuyum
5.8 CrnyualiHas BeJIMUMHA U paclpeiesieHue BEpPOsTHOCTEN
59 MaremaTtnueckoe oxuaanue u aucrepcus. [Ipumepsl MaTeMaTHUECKOIO 0'KUJAHUS KaK
' TEOPETUYECKOr0 CPEIHErO 3HAYCHMSI BEINYMHBI
510 MaremaTnueckoe 0XKHMJIaHHE U JUCIEPCUsl CIy4YalHOM BEIWYMHBI 'Y4KCIIO YCIIEXOB B
' cepuu ucneltanuii bepuymm"
511 [Tonsitue o 3akoHe OonbpIIMX yucen. M3MepeHue BeposITHOCTEHM € MOMOIIBIO YacTOT.
' Posnb 1 3HaueHne 3aK0Ha OOJIBIINX YHCEI B IPUPOAE U O0IIECTBE
6 I'eomerpus
6.1 Cunyc, kocunyc, taHreHc yriaoB or 0 nmo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne TpeyroapbHukoB. TeopeMa KOCHMHYCOB M TeOpeMa CHUHYCOB. Pemienue
' MPAKTUYECKUX 3aJa4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB
6.3 [TpeoOpazoBanue nonobus. [1oodrne COOTBETCTBEHHBIX 3JIEMCHTOB
6.4 Teopema 0 NpOU3BENEHUU OTPE3KOB XOpA, TEOPEMbl O IPOU3BEACHUU OTPE3KOB
' CEKYILHUX, TEOPEMa O KBaApaTe KacaTeIbHON
Bekrop, /mimHa (MOAynb) BEKTOpa, COHANpPABICHHBIE BEKTOPBI, MPOTHBOIOJIOKHO
6.5 HaIpaBJIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALUU
HaJ BeKTopamu. Pa3ioxxeHne BEKTOpa 10 IByM HEKOJIJIMHEAPHBIM BEKTOpam
6.6 Koopaunarel Bekropa. CKanspHOE NPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE IUIA
' HAXO0X/IEHU JUIMH U YTJIOB
JlexapToBbl KOOPJAMHATBI HAa IUIOCKOCTH. YPaBHEHHs NPSIMOM U OKPYKHOCTH B
6.7 KOOpAMHATaX, IEPECEUEHUE OKPYKHOCTEH M MpsAMBIX. MeTol KOOpAMHAT M €ro
pUMEHEHNE
6.8 [TpaBuIBHBIE MHOTOYTOJIEHUKA
6.9 JlninHa okpyxkHocTtu. ['pagycHas M paauaHHas Mepa yria, BBIYMCIEHHE [UIMH JyT
' OKpY’KHOCTEN
6.10 |Ilmomanp Kpyra, CEKTOpa, CETMEHTA
6.11 JIBukeHHsl IJIOCKOCTH W BHYTpEHHHE cumMmeTpuud  ¢uryp (3yeMeHTapHbIe

npencrasienus). [lapamiensuelii nepenoc. IloBopor

I[J'ISI MMPOBEACHUA OCHOBHOI'O TOCYIApPCTBECHHOI'O 3K3aMCHA IO MaTCMAaTUKE (J:[aﬂee -0OI'D o
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MaTeMaTHKE) UCTIOIb3YETCs epeueHb (KoIu(PUKaTOp) MPOBEPSIEMBbIX TPEOOBAHUI K pe3yIbTaTaM

OCBOCHMS OCHOBHOW 00pa30BaTeNbHOW MpPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHusi U

9JICMCHTOB COACPIKAHUA.

IIpoBepsiembie Ha OI'D Mo MaTeMaTHKe TPeOOBAHUS K Pe3yJibTaTaM OCBOEHHUSI OCHOBHOM

00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

Kon
IIPOBEPSIEMOTO
TpeOOBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUSI OCHOBHOM

00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O OOIIIEro 00pa30oBaHMs HA OCHOBE
OI'oC

1

YMeHue onepupoBaTh NOHATUSIMH: MHOXECTBO, IIOJIMHOKECTBO, ONEPALIUU HAL
MHO>KECTBaMU; YMEHHUE ONEpUPOBAThH MOHATUSAMU: Tpad, CBI3HBINA rpad, AepeBo,
UK, TPUMEHSTh MX MPH PEeIICHUH 3ajad; YMEHHE HCIIOJIb30BaTh rpaduieckoe
MIPEICTABICHUE MHOXECTB JIJIsl ONUCAHMS PEAIbHBIX MPOLECCOB U SIBJICHUM, IPU
pELICHUH 33724 U3 APYTHX YYEOHBIX TPEIMETOB

YMeHue onepupoBaTh TOHATHSIMHU:  OINpEJEICHUE, aKCUOMa, Teopema,
JI0KA3aTeJIbCTBO; YMEHUE PAacClO3HABaTh HUCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTHh BHICKA3bIBAHHUS M OTPHULIAHUS
BBICKa3BIBaHUH

YMeHHe onepupoBaTh MOHATUAMM: HATYPAIBHOE YMCIIO, IPOCTOE U COCTABHOE
YHCII0, NEIMMOCTh HATYpPaJIbHBIX YHUCEN, NPU3HAKHU JIEIMMOCTH, LEJIOE YHCIIO,
MOJyJIb YHCJIa, OOBIKHOBEHHAs! IpOoOb M JecsiTHYHas ApoOb, CTAHIAPTHBIA BH
YuCiIa, PAUOHAIBHOE YHCIO, HPPALMOHAIBHOE YHUCIO, apu(MeTH4ecKuit
KBaJIpaTHbI KOPEHb; YMEHHUE BBINOJHATH JEUCTBUS C YHCIAMH, CPaBHUBATh U
yHOpSAAOYMBATh 4YMCIA, MPEACTaBIATh 4YHCIA Ha KOOPAMHATHOW MpPSAMOIA,
OKpPYTJIATH YUCIIA; YMEHHE JENaTh IPUKUAKY U OLEHKY pe3ysbTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHATHUAMHU: CTENEHb C LEJIbIM  IIOKa3aTeseM,
apu(MeTHUeCKUil KBaJpaTHbI KOpPEHb, MHOTOWIEH, airedpamdeckas ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypajbHOW CTENEHU OOoJblle €IUHUIIBI;
YMEHHUE BBINOIHATh pacyeThl mo GopmysaM, npeoOpa3oBaHus LENbIX, JPOOHO-
PalMOHATILHBIX BBIPAXKEHUI U BBIPAYKEHUH C KOPHSAMH, Pa3JI0KEHUE MHOTOUJIeHA
Ha MHOXXMTEJIH, B TOM YHCIIE C UCIIOJIb30BaHHEM (hOPMYJT pa3HOCTH KBaJIpaToB U
KBaJlpaTa CyMMbl U pa3HOCTH

YMeHue onepupoBaTh MOHATHUAMM: YHCIOBOE PABEHCTBO, YPABHEHHUE C OJHOU
MIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHUE
pelaTh JIMHENHHbIE U KBaIpaTHbIE YpaBHEHUS, APOOHO-PALlMOHAJIbHbBIE YPaBHEHUS
C OJIHOM MNEPEMEHHOW, CHUCTEMBbl [BYX JIMHEUHBIX YPAaBHEHUH, JIMHECHHBIC
HEPAaBEHCTBA U UX CUCTEMBI, KBa/IpaTHbIE U APOOHO-pallMOHAIIbHBIE HEPABEHCTBA
C OJIHOM IEPEMEHHOM, B TOM YKCJIE IIPU PEIICHUH 3a7a4 U3 APYIUX IIPEIMETOB U
MIPaKTUYECKUX 3a/1a4; YMEHUE MCIOJIb30BaTh KOOPJAMHATHYIO MPSAMYK U
KOOPJIMHATHYIO TUIOCKOCTH JUIsl U300pakeHUs PelIeHUH ypaBHEHUM, HEPaBEHCTB
U CUCTEM

YMeHue onepupoBaTh NOHATUIMU: QYHKIHS, rpapuK QyHKINHU, HYJIU QYHKIIH,
IPOMEXYTKH 3HAKOIOCTOSIHCTBA, TPOMEXYTKHM BO3pacTaHus, yObIBaHHUA,
HauOosblllee W HauMEHblee 3HAYeHUS (YyHKIHUM; yMEHHE OIepHupOoBaTh
HNOHATUSAMMU: MpsIMasi POMOPLMOHATIBHOCTD, JTUHEHHAsT QYyHKIHS, KBaJpaTHUHAS
¢byHkus, oOpaTHas NPONOPIUOHATBHOCTh, Mapaboia, rumnepodbona; yMeHue
CTpouTh rpaduku GyHKIMH, UCIOIB30BATh TPa(UKH AJIS ONpeaAeIeHUs CBOUCTB
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IPOIIECCOB U 3aBUCUMOCTEH, IS PELICHNUS 33/1a4 U3 APYTHX YIEOHBIX TPEIMETOB
U pealbHOW JKHW3HU; YMEHHME BBbIpakaTb (OpMyJlaMH 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU

YMeHue onepupoBaTh MOHITHSIMH: TOCICIOBATCILHOCTD, apupMETHIECKas |
reoMeTpuyecKas MIPOrPecCcui; yMEHHE UCIIOJIb30BATh CBOIiCTBa
NOCJIEI0BATENbHOCTEH, (POPMYJIIBI CyMMBI M OOIIETO WICHA MPH PEIICHUH 3ajad,
B TOM YHCJI€ 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U pealbHON KUIHU

YMeHue pemaTh 3aJa4i pa3HbIX TUIIOB (B TOM YKCJIe Ha IPOLEHTHI, JOJIU U YacTH,
JBIDKEHUE, paboTy, IEHY TOBAPOB M CTOMMOCTb MOKYTIOK M YCIIYT, HAJIOTH, 3a71a4i
U3 00NIacTH yHpaBlIEHUS JIMYHBIMU W CEMEMHBIMU (UHAHCAMHU); YMEHHE
COCTaBJIAITh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBbI 110 YCIOBHIO
3aJa4uM, MCCIIeI0BaTh IMOJIyYEHHOE pPELICHHEe M OLIEHMBATh MPaBIONOA00HOCTH
IIOJIyYEHHBIX PE3yJIbTaTOB

YMeHue omnepupoBaTh MOHATUAMHU: (UTYypa, TOYKA, OTPE3OK, HpsMasi, Jyd,
JOMaHas, Yroji, MHOIOYIOJbHHMK, TpPEyrojlbHHK, pPABHOOEIApPEHHBI U
PaBHOCTOPOHHUM TPEYrOJbHUKH, MPSAMOYIOJbHBIA TPEYroJbHUK, MEIUaHa,
OuccekTpuca U BBICOTA TPEYTOJIbHUKA, YETHIPEXYrOJbHUK, HapajjIesIorpamM,
pPOMO, TIPSMOYTOJILHUK, KBaJpaT, Tpameuus; OKpPy>KHOCTb, KpPYT, KacaTelbHas;
3HAaKOMCTBO C MPOCTPAHCTBEHHbIMM (pUrypaMu; yMEHHE PElIaTh 3aJaud, B TOM
YUCJIE U3 NOBCEIHEBHOM KM3HH, HA HAXOXKICHUE I'€OMETPUYECKHUX BEIUYMH C
IPUMEHEHHEM M3YUYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue  omnepupoBaTh  MOHATHSIMH:  PaBEHCTBO  (GUTYp,  PaBEHCTBO
TPEYroJbHUKOB; apaJlIeIbHOCTh U MEPIEHANKYIIIPHOCTD MPSIMBIX, YOI MEXY
IPsIMBIMU, TIEPIICHANKYIISP, HAKIOHHAS, MPOEKIHs, 1oao0ue Guryp, mogo0HbIe
TPEYTrOJIbHUKA, CHUMMETPHUSI OTHOCHUTEIBHO TOYKH U TPSAMOW; YMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPUIO U MoA00He (Uryp, mapamuieIbHOCTh H
MEePHEHANKYIISIPHOCTD MPSMBIX B OKPYKaIOIIEM MUPE

11

YMeHne onepupoBarh MOHATUSIMH: JUIMHA, PACCTOSIHUE, yTroi (BEIWYUHA YIJIa,
CHHYC U KOCHUHYC yTJla TPEYTOJIbHUKA), IUIOIAb; YMEHUE OLEHUBATH Pa3MeEpPbI
MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHUE MPUMEHSTh (HOPMYJIBI
IEpUMETPA M IUIOLIAAM MHOTOYTOJBHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAIAU
Kpyra, o0ObeMa TMpPsSMOYTOJIBHOTO TMapaUIeNieNuIeia; yMEHUe MPUMEHSTh
MPU3HAKU PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHKA,
teopemy [ludaropa, TpuroHOMeTpUYECKHE COOTHOIICHUS JIJIs1 BBIYUCIICHUS JIJTUH,
PacCTOSHUH, IIIOIIAIEH

12

YMeHnue nzobpaxarh IIOCKHE (PUTypbl U UX KOMOWHALMU, IPOCTPAHCTBEHHBIE
GuUrypsl OT pyKH, C HOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJCTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY OITMCaHHIO

13

YMeHHe onepupoBaTh IOHATHUAMM: NPSIMOYIOJIbHAs CHCTEMa KOOPAMHAT;
KOOPJIMHATHI TOUYKH, BEKTOP, CyMMa BEKTOPOB, ITPOU3BEECHUE BEKTOpA HA YHUCIIO,
CKAJIIPHOE IPOM3BEJICHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPHI U
KOOPJAMHATHI I NPEACTaBICHUS NAHHBIX U PEIICHMS 3aJad, B TOM YUCIE U3
JIPYTUX y4eOHBIX MMPEIMETOB U peabHOM KU3HU

14

YMeHue omnepupoBaTh MOHATUSMHU: CTOJOMKOBBIE M KpPYTOBBIE JHarpaMMbl,
TaONMUIBI, cpefHee apudMeTHuecKoe, MeAuaHa, HauOoJblllee M HaMMEHBIIIee
3HAa4YEeHMs, pa3Max 4YHUCIOBOro HabOpa; yMEeHUEe U3BJIeKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh WHGOpPMANNIO, NPEACTABICHHYI0 B Tabiumax W Ha
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Juarpammax, OTpakKarollyro CBOMCTBA U XapaKTEPUCTUKHU PEAJIbHBIX IPOLIECCOB U
SBJICHUI; yMEHHUE paclo3HaBaTh U3MEHUYMBbIC BETMUNHBI B OKPY’KAIOIIEM MHUpe

15

YMeHne onepupoBaTh MOHATUIMH: CITyYalHBIN ONBIT (CITy9YaiHBINA YKCIIEPUMEHT),
AIIEMEHTApPHOE COOBITHE (2JIEMEHTAPHBIN UCXO/) CIIy4alHOTO OMBITA, CydailHOe
cOOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HAXOJIUTh BEPOSITHOCTH CIIyYalHBIX
COOBITHH B OIIBITax C PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU CO6LITI/ISIMI/I; YMCHUC
pelate 3aJa4yd METOJIOM OpraHM30BaHHOrO Tepedopa U C HCIOJIb30BAHHEM
npaBujia YMHOKCHHA; YMCHUC OLCHUBATH BCPOATHOCTU PCAIBHBIX COOBITHH U
SBJICHUHM, TMOHUMATh pOJIb MPAKTUYECKH JIOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUH B OKpYXKAIOIIEM MHpPE M B JKU3HH; 3HAKOMCTBO C IIOHSATHEM
HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJIBILINX YHCE U €r0 POJIbIO B
MAacCCOBBIX ABJICHUAX

16

YMmenue BbIOMpaTh MOAXOAALIMA HM3YYEHHBIA METOA JUIS pEIIeHUs 3a/1auH,
IIPUBOJIUTH IPUMEPBI MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B IPUPOJIE U KU3HHU,
pacno3HaBaTh IPOSIBJICHHE 3aKOHOB MAaTEMaTHKHM B HCKYCCTBE, OIHMCHIBATH
OTIENbHBIE BBIAAIOIIMECA PpE3yJlbTAaThl, IIOJYyYEHHBIE B XOJE€ pPa3BUTHsA
MaTE€MaTHUKU KaK HayKH, IPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITHUM U UX
aBTOPOB B OTEYECTBEHHON U BCEMUPHOI HCTOpUN

HepequL QJIECMCHTOB COACPIKAHUA, ITPOBCPACMBIX HA OI'D nmo maTemaTuke

Kon IIpoBepsiemMblii 2JIEMEHT CONEpKAHUS
1 Yucna ¥ BIYUCIIECHUS
11 Harypanbnble u nensie uncia. [lpu3Haku AeIMMOCTH LEIbIX Yncell
1.2 OOBIKHOBEHHBIE U IECATHYHBIE TIPOOH, MPOIICHTHI, 0ECKOHEUHBIC IEPHUOIUYECKHIE APOOH
1.3 PanronaneHele yncna. ApudmMeTnyeckre onepannn ¢ paloHaJIbHbIMU YUCIIAMHU
14 JleiicTBuTenpHbIE Uncia. ApupMeTHnyeckre onepannu ¢ JeCTBUTEIbHBIMU YHCIaMU
1.5 [TpubnnKeHHble BBIUMCIIEHUS, MTpaBUia OKPYTJIEHUS, IPUKUIKA U OLIEHKa pe3yjbTara
BBIYMCIICHUI
2 Anrebpanyeckue BbIpaKeHUs
2.1 BykBeHHBIE BbIpaXKeHUS (BBIpaXKEHHsI ¢ IEPEMEHHBIMHU)
2.2 Crenenb ¢ 1enbIM nokazateneM. CTeneHb ¢ pallMOHAIBHBIM IMoka3aTeneM. CBoiicTBa
CTETIeHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
2.5 ApudmeTnueckuii KOpeHb HaTypalbHOW cTemneHu. JleHcTBus ¢ apudMeTHYeCKUMH
KOPHSIMU HaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 [{enble u 1poOHO-paiOHaANbHbIE YpaBHEHHs. CUCTEMbI U COBOKYITHOCTH YPaBHEHHM
3.2 Llenmbie 1 1poOHO-paIOHAIEHBIE HepaBeHCTBAa. CUCTEMBI M COBOKYITHOCTH HEPABEHCTB
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3.3 Pemenne TekcTOBBIX 3a0a4
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 ITocaenoBaTeIbHOCTH, CLIOCOOBI 3aJaHus ITOCIEI0BATEILHOCTEH
4.2 Apudmernueckas 1 reoMmeTpuueckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
5 DOyHKIHMH
5.1. dynkus, crnocodsl 3amanus GyHkuu. ['paduk ¢yaknuu. O0macTh ONpeAcICHUs H
MHOXecTBO 3HadeHWH (yHKuuu. Hymu ¢ynkumu. [TpomexyTku 3HAKOMOCTOSHCTBA.
[TpoMexyTKM MOHOTOHHOCTH (YHKUMU. MaKCUMyMbl M MHUHUMYMBI (DYHKIIHH.
Haubosnpiiee n HanMeHbliee 3HaYeHUE (PYHKIUU HAa TPOMEKYTKE
6 KoopauHatsl Ha IPSIMOU U IIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTYpBHI  UX CBOICTBA
7.2 TpeyroabHHUK
7.3 MHOTOYTOIBLHUKH
7.4 OKpyX HOCTb U KPYT
7.5 H3mepeHne reoMeTpuieckiux BeTMIuH
7.6 BekTopbl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTuCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 ['padsr

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA».
7 -9 KJIACCBbI
IHHOACHUTEJIBHAS 3AIITMCKA

Anre0pa sBIseTCd OJHUM M3 ONOPHBIX KypPCOB OCHOBHOTO OOLIEro oOpa3oBaHMA: OHA

obecneynBaeT HU3YYCHUC NPYTUX NUCHUILINH, KaK €CCTCCTBCHHO-HAYYHOI'0O, TAK U TYMAHUTAPHOT'O

OUKJIOB, €€ OCBOECHHUE HCO6XOI[I/IMO AJI1 IPOAOJIKCHU A 06pa3013aH1/151 U B OBCEIHEBHOM JKU3HM.

PazBute y oOyuaromuxcs Hay4yHBIX [MPEACTaBICHUM O MPOUCXOXKIECHUH M CYLIHOCTU
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anreOpanveckux alOCTpakimii, Ccrmoco0e OTpaXEHUs MaTEeMaTUYeCKOW HAyKOW SBICHUH W
IPOIIECCOB B TPUPOAE MU OOLIECTBE, POJIM MATEeMAaTHYECKOTO MOJETUPOBAHHMS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MUPOBO33PEHHUS M KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX ISl aJalTallid B COBPEeMEHHOM LudpoBoM obmiectBe. M3yuenue
anredpbl o0ecreunBaeT pa3BUTHE YMEHHUS HAOII0AaTh, CPAaBHUBAThH, HAXOJUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTH MBbBIIIJICHUA, CHOCOGHOCTI/I APTrYMCHTUPOBAHHO O6OCHOBBIB3,TB CBOH
JeMCTBUSL U BBIBOJBI, (hOpMYIHpOBaTh yTBepkIeHHs. OcBoeHHEe Kypca anreOpsl oOecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHM HCHOJB3YIOT JIeAYKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHUs, 0000IIeHHEe M KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenne anreOpe MNpeArnoiaraeT 3HAYUTEIBHBIA OO0BEM CaMOCTOSTEIBHON AESTeTbHOCTH
o0yyaromuxcs, IMO3TOMY CaMOCTOSITEIbHOE pEIICHHE 3aJad  sBISETCA  pealu3aluei
JESTEIIbBHOCTHOTO MPUHIIUIIA O0YUESHHUS.

B crpykType mnporpammbl y4yeOHOTO Kypca «Aunredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJAEP)KATEIbHO-METOAMYECKUe JMHUM: «Yucna u
BBIUNCIICHUS, «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBA», «DYHKIUNY.
Kaxxgast u3 3TUX coJep>KaTebHO-METOANYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET
M3YYEHHUs Kypca, B3aMMOJICUCTBYS ¢ APYTUMHU €ro JUHHUSAMHU. B Xoze nzydenust yueGHOro Kypca
00yJaronuMcs MPUXOAUTCS JIOTHUYECKU PACCYKIaTh, UCIIOIH30BaTh TEOPETHKO-MHOKECTBECHHBIM
A3bIK. B cBA3M ¢ 3TUM B Iiporpammy y4eOHOTo Kypca «Anredpa» BKIIOUEHbl HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIUE OBJIAJICHUIO O0YUYAIOIIMMICS OCHOB YHUBEPCATLHOTO MAaTEMATUYECKOTO SI3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Amnredpa» sBISETCS €ro
WHTErPUPOBAHHBIN XapaKTep.

Coz[epmaHHe JMHNA «Ynciaa W BBEIUMCIICHUS CIIYXKUT OCHOBOM JIIsL I[&J'IBHC?IHIGFO
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET DPa3BUTHIO y OOYyYarOIIMXCSl JOTMYECKOI'O MBIIIICHHUS,
(OpMHPOBAHUIO YMEHHS IMOJIb30BaThCA AJTOPUTMAMHM, a TakkKe HMPUOOPETEHUIO MPaKTHUECKUX
HaBBIKOB, HGO6XOI[I/IMI)IX JJISA HOBCCILHeBHOﬁ JKU3HU. Pa3BuTHe TIOHATHSA O YHCIIE Ha YPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUsl CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMHU YHCIAMH,
(dbopMHpOBaHUEM MPEJCTABICHUN O JEMCTBUTENILHOM YHCIe. 3aBepIIEHHE OCBOCHUS YUCIOBOM
JIMHUU OTHECEHO K cpellHeMy o011eMy 00pa30BaHUIo.

Conepxanne AByX ainreOpanyeckux JMHUA — «ANTeOpandeckue BBIPAKCHUS |
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (hOPMUPOBAHHIO Y O0YUYaOIIUXCSI MATEMAaTHYECKOTO
anmapara, He0OXOJMMOTro JUIsl PEeleHHs 3aJjad MaTeMaTUKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3ajady. Ha ypoBHe OCHOBHOro oOIiero o0Opa3oBaHHs y4eOHBIH MaTepuan
TpyNOUpPYEeTCsl BOKPYT palMOHANIbHBIX BBIpaKEHUN. Aurebpa JEeMOHCTpUPYET 3HaUYCHHE

MAaTEMATUKH KaK fA3bIKa JJIA IMOCTPOCHUA MATCMATHYCCKUX MO)ICJ'ICfI, OIMHMCaHHA IMPOUCCCOB U
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SBJICHHM peasbHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKXKe NalbHEHIEe pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOAMMOro, B YaCTHOCTH, JJISI OCBOGHHUS Kypca
UHPOPMATUKK, ¥ OBJAJCHHE HaBbIKAMHU JEIyKTHBHBIX paccyxaeHuil. IIpeoOGpasoBanue
CHUMBOJIBHBIX (DOPM CITIOCOOCTBYET pa3BUTUIO BOOOpPaXeHHUs, CHOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanve  (yHKIMOHATBHO-TpPAQUUECKOW JIMHUM  HAIENCHO Ha  IOJy4YeHHUe
00y4JarIUMUCS 3HAHUH 0 QYHKIUSAX KaK BKHEUIICH MaTeMaTHIeCKONW MOJICIH JIsl OTTUCAHUS U
UCCIICIOBaHMsI Pa3sHOOOPA3HbIX MPOLIECCOB W SIBIEHUH B Ipupoje M obmectBe. M3yueHue
MaTepHuajga CIIOCOOCTBYeT Ppa3BUTHUIO y OOYyYalOIIUXCAd YMEHHS HCIONb30BaTh pPa3JInYHbIE
BBIpa3UTENbHBIE CPEICTBA S3bIKa MAaTEMATUKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduuecKue,
BHOCHUT BKJIaJ] B (YOpMUPOBAHHE IPEACTABICHUN O POJIM MATEMATUKH B Pa3BUTUU LIMBUIM3ALINN U
KYJIBTYPBI.

CornacHo yyeOHOMY miaHy B 7—9 kiaccax usy4aercs y4eOHbIl Kypc « Anredpay, KOTOPbIN
BKIIIOYAET CIICAYIONIME OCHOBHBIC pa3lenbl coaepkaHusi: «Umcina © - BBIYHCICHUS,
«AnrebpandecKue BHIPaKEHHs», « Y paBHEHHS U HEPABEHCTBAY, « DyHKITHIY.

Ha usyuenue yuebHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce — 102 vaca (3
yaca B Hejeno), B 8 kiaacce — 102 vaca (3 waca B Hemenmo), B 9 kinacce — 102 gaca (3 gaca B
HEJIEIIO).

COAEPKXAHUE OBYYEHUSA

7 KJIACC

Yucna u BBIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIE, MEPeXoi OT OJHOM (opMbl 3amucu Apodeil k
npyroii. IloHsATHE pallMOHANIBHOTO YKCTIa, 3alUCh, CPAaBHEHHE, YIOPSAOYMBAHUE PAIIMOHATBHBIX
ynces. Apudmernyeckue ASHCTBUS C pallMOHAIbHBIMU YHclaMu. Pemienne 3anad U3 peaibHOU
NPaKTUKU Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJIbHbIM IOKa3aTeJeM: OIpeJiesIeHue, MpeoOdpa3oBaHue BHIPAKEHUN Ha
OCHOBE OTIPE/ICTICHHUS, 3aITUCh OONBININX Yrcen. [IporeHThl, 3armch MPOLEHTOB B BUIE APOOH H
IpoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIC 3a/la4ud Ha MPOICHTHI, PEIICHUE 3a/1a4 U3 PeaTbHOU
HPaKTUKH.

[IpuMeHeHne TPU3HAKOB IETMMOCTH, Pa3I0KEHUE HA MHOKUTEN HaTypalIbHBIX YUCE].

PeanbHBIC 3aBHCUMOCTH, B TOM YHCIIE TIpsSIMasi B 0OpaTHast IPOIIOPIHOHATBHOCTH.

Anrebpanyeckue BbIpaKeHUS

[lepemeHHbIe, YUCIOBOE 3HAUEHUE BBIPAXKEHUS C MepeMeHHOH. JlomycThMble 3HaYeHus
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX/ly BETMYMHAMU B BUJE (hopMyIibl. Beruncnenus

no ¢opmynam. [IpeobpaszoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PAaBHBIC BBIPAYKEHUS,
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IpaBuiIa MpeoOpa3oBaHKsl CYMM U IIPOU3BEJNCHUH, IIPAaBUIIA PACKPBITHS CKOOOK M MPHUBEICHMS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTEIEM.

Opnowiensl 1 MHOrowIeHsl. CtenieHb MHOrO4IeHa. Cl0KEHUE, BBIUNTAaHUE, YMHOKCHHE
MHOro41eHOB. DOpMysbl COKpAIIEHHOIO YMHOMKEHUS: KBaJgpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHrne MHOTOWIEHOB Ha MHOKHUTEIH.

YpaBHEHHUs U HEpABEHCTBA

VYpaBHeHHE, KOPEHb YPAaBHEHMs, MpaBUila PeoOpa3oBaHUsl ypaBHEHUs, pABHOCHIBHOCTh
YpaBHEHUU.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO ypaBHEHUS,
peleHue JIMHEHWHBIX ypaBHeHUH. CocTaBieHHE YPaBHEHMH IO YCJIOBUIO 3ajnadyu. Pemenue
TEKCTOBBIX 3a7a4 C TIOMOIIbIO YPaBHEHUI.

JIuHeltHOe ypaBHEHUE C JBYMs NEpEeMEHHbIMH U ero rpaduk. Cucrema JBYX JUHEHHBIX
ypaBHEHUW C JABYMs TepeMEHHbIMHU. PellleHne cucteM ypaBHEHUW CIIOCOOOM MOJICTAHOBKH.
[TpumMepsl pelieHus: TEKCTOBBIX 3a7au C IIOMOILBIO CUCTEM YpaBHEHUI.

OyHKIMU

Koopaunarta touku Ha npsmoil. UucnoBble nmpoMexyTkH. PaccrosHue Mexay AByMs
TOYKaMH KOOPAMHATHON IPSMOM.

[IpsimoyronpHas cucrema koopauHat, ocu OX u Oy. AbGcuucca W opauHaTa TOYKH Ha
KOOpAWHATHON miockocTH. [Ipumepsl rpadukoB, 3amaHHBIX (Gopmyrnamu. UrteHue rpadukos
peanbHbIX 3aBUcuMocTel. [lonsatue pynkuunu. I'paduk pynkuuun. CoiictBa pyHkuunit. JInneiHas
¢Gynkuus, e€ rpaduk. I'paduk ¢pynkumu y = |X|. [paduueckoe perieHne THHEHHBIX YpaBHEHUH 1
CHUCTEM JIMHEHHBIX YPaBHEHUM.

8 KIIACC

Yucna ¥ BBIYUCIIEHUS

KBagpatHbiif kopeHbp u3 uucia. [loHsTue 00 uppanvoHagbHOM uyucie. JlecATHUHBIE
NpUOIMKEHNsT UppallMOHAIbHBIX uncen. CBolicTBa apu(METUUECKHUX KBAJPAaTHBIX KOPHEH U MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHMH M BBIYMCIEHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1enpIM MokasaresneM U e€ cBoiictsa. CTaHgapTHas 3aluch YHCa.

Anrebpanyeckue BbIpaKeHUS

KBanpathslil TpéxuieH, pa3ioKeHue KBapaTHOro TPEXUWIEHa Ha MHOXKHUTEIH.

Anrebpanueckas aApoOb. OCHOBHOE CBOHCTBO anredpandeckoil apodu. CrnoxxeHue,
BBIUYUTAHUE, YMHOXKEHUE, JeJeHUue anredpandeckux ApoOeil. PanroHanbHble BBIpaXEHHUS U UX
npeobpazoBaHue.

YpaBHEHHs 1 HEpAaBEHCTBA
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KBagparnoe ypaBHenme, opmysia KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buera.
Pemenne ypaBHeHMH, CBOJSIIMXCA K JIMHEHHBIM M KBaapaTHbIM. IIpocteifmue apoGHO-
paloHaIbHbIE YPaBHEHUS.

I'padmueckas uHTEepnpeTalysi ypaBHEHUN € JIByMsI IEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YpaBHEHUU ¢ IBYMsI IepeMeHHbIMU. [[pumeps! penieHust cucTeM HEeIMHENHBIX YPaBHEHUN C IBYMsI
IIEPEMEHHBIMH.

Perrenue TeKCTOBBIX 3a/1a4 AJIreOpandecKuM CrIocOOOM.

UucnoBble HepaBEHCTBA M HX CBOMcTBAa. HepaBeHCTBO ¢ OJHOM IMEPEMEHHOM.
PaBHOCHUnbHOCTh HepaBeHCTB. JIuHelHBbIE HEpaBEHCTBA C OAHON TmepeMeHHON. CHucTeMbl
JIMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM.

OyHKIUU

[Tonstue ¢pynkuuu. O6nacTe onpeneaeHusl 1 MHOXKECTBO 3HaUeHUN GyHKIMH. CrocoOsl
3agaHus QYHKITHI.

I'papux ¢ysknmu. Yrenwe cBoiictB (yHkium mo e€ rpaduky. Ilpumepsr rpaduxos
GyHKIMH, OTpaXkaroliX peaabHble IPOLECCHI.

OyYHKIHMH, ONUCHIBAIOIINE MPIMYI0 U 00paTHYIO IMPOMOPIUOHAIBLHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHKIHH Y = X2, Y = X3,y = Vx, y=|x|. Tpaduueckoe pemenne YPaBHEHUH U CUCTEM
YPaBHEHUM.

9 KJIACC

Yucna 1 BIYUCICHUS

PanmonaneHble yncna, UppaloOHAIbHBIE YUCIIa, KOHEYHbIE M OECKOHEUHBIEC JECSITUYHBIC
npodu. MHOXKECTBO JIeHICTBUTENBHBIX 4YHCEN, JCHCTBUTENbHBIE YHCIA Kak OECKOHEYHbIE
JeCcSITUUHbIE ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXK/Ly MHOKECTBOM JIEHCTBUTEIBHBIX
yycel U KOOPAUHATHOM MPSMOM.

CpaBHeHUE NEMCTBUTENBHBIX 4HCEN, apuPMETHUYECKHe AEHUCTBHS C JeHCTBUTEIBHBIMU
qHCIIaMHU.

Pa3mepbl 00OBEKTOB OKpY)KAIOIIETO0 MHpPA, JJIUTEIBHOCTh MPOLECCOB B OKPYXKArOIIEM
MHUDE.

[TpubnnxEéHHOEe 3HAYEHHWE BEIWYMHBI, TOYHOCTh NpHOMMKeHHS. OKpyIieHHe 4YHCell.
ITpukuaka 1 oLeHKa pe3yJbTaTOB BHIYMCICHUM.

YpaBHEHHs 1 HEpABEHCTBA

JInneiiHoe ypaBHeHHe. PenieHne ypaBHEHUH, CBOIAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. PemeHune ypaBHEHHH, CBOAALIUXCA K  KBaJPAaTHBIM.
bukBanpatHoe ypaBHeHue. IlpuMmepsl peleHus ypaBHEHHMM TPETbel UM YETBEPTOU CTEIECHEHN

Pa3I0KEHUEM Ha MHOKUTCIIN.
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Pemenne  npoOHO-palMOHANBHBIX ~ ypaBHEHHWH.  PereHme  TEKCTOBBIX  3azad
areOpanyecKuM METOOM.

VYpaBHEeHHE ¢ OBYMsI MEpEMEHHBIMU U ero rpaduk. PemieHue cucrem IBYyX JTUHEHHBIX
YpaBHEHUN C JByMs INEPEMEHHbIMU. PellleHne CUCTEM ABYX YpPaBHEHUW, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpPOM creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMHU.

Perrenue TeKCTOBBIX 3a/1a4 AJIreOpandecKuM CrIocOOOM.

UYucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEWHBIX HEPABEHCTB C OJHOM NEpeMEeHHOW. PemeHue cucteM JMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHoil. KBanpaTHble HepaBeHCTBa. I'paduueckas mHTepnpeTaus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMHU.

OyHKIMU

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapabGona, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Ch CAMMETPHUU TTapadoIIblL.

Ipadukn dysxmmit: y = kX, y = kx + b, y = k/x, y = x3, y = \x, Y = |X| i ux cBoiicTsa.

Uucnoble NOCIEI0BATENBHOCTH U IPOTPECCUU

[loHsiTHE YKMCIIOBOM MOCIEA0BATEILHOCTU. 3aJaHNE TIOCIE0BATEIbHOCTH PEKYPPEHTHOM
dbopmyoit u popMyII0ii N-TO UJIeHa.

Apudmernueckass W reoMmerpuyeckas mporpeccur. DPopmynsl  N-TO  4JeHA
apu(QMETUYECKON U FreOMETPUUECKON IPOrPECCHil, CyMMBbI IEPBBIX N UJICHOB.

N300paxenne 4ieHOB apu(PMETHYECKOW U T€OMETPUYECKOM MPOrpeccui TOYKaMU Ha
KOOPJIMHATHOM MJIOCKOCTH. JIMHENHHBIN U SKCTOHEHIIMAIbHBIN pOoCT. CI0KHBIE MPOLEHTHI

IINIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHUSA IIPOI'PAMMbBI VYUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O ObPA3OBAHUS
JIMUHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUSA MPOTrpamMMbl ydeOHOro Kypca «Anredpay
XapaKTEepU3yOTCS:

1) naTpuoOTHYECKOE BOCIIUTAHME:

IIPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTHKEHUSIM POCCUHCKHX MaTeMaTHKOB M POCCHUMCKON
MaTeMaTUYeCKOH IIKOJIbI, K UCIIOJIb30BAHMIO 3TUX JOCTH)KEHUN B IPYIMX HayKaX U MPHUKIaIHBIX
chepax;

2) rpa:KIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHEHHUIO OOSI3aHHOCTEH TpaKIaHWHA W peau3allid €ro Ipas,
MPEJICTaBICHUEM O MaTeMaTHYEeCKHMX OCHOBAaX (PYHKIMOHUPOBAHUS pPa3IMUHBIX CTPYKTYD,

SBJIEHUH, MPOLIEyp T'PakJIaHCKOro olmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K

32



OOCYX/IEHUIO 3TUYECKHUX IpPOO0JIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUM
HayKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPHUHIIUIIOB B JESITEIHHOCTH YUEHOTO;

3) Tpy/i0BO€ BOCIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4yacTHE B PEIIEHUM IMPAKTHUYECKUX 3a7ady MaTeMaTHYecKOu
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOI0 0Opa30BaHUs HA MPOTSKEHUU BCEH
KHU3HH JUIA YCIEIHONW TPOo(EeCCHOHANBHON NesTeIbHOCTH U pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM HHIUBUAYAIBHOW TpPAaeKTOPUH O0Opa3oBaHUS H
KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX UHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) hcTeTHYecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OSMOILIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHUSITHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHU, PacCyKICHHUI, YMEHHUIO BUAECTh MATEMaTHYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMSI:

OpHUEHTAIlMEeH B JEATEIILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX HpPEICTaBICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHs YEIOBEKa, NPUPOABI M OOIIECTBa, IMOHMMaHUEM
MaTeMaTHYeCKOM HayKu Kak cgepbl YeIOBEUECKOW MesTeIbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTHU JUIsl PAa3BUTHS LIUBHIIN3AIMH, OBJIAJJCHUEM A3bIKOM MaTeMaTHKH U MaTeMaTHYeCKON
KyJIbTypO Kak CpEACTBOM TIO3HAHUS MHpPA, OBJAJCHHEM IIPOCTEHIINMH HaBBIKAMH
HCCJIEI0BATEIbCKOM 1E€ATEIbHOCTH;

6) ¢pusnueckoe BocnuTanne, GOpMUPOBaHNE KYJIbTYPHI 3/10POBbS H IMOLIHOHAILHOI0
0J1aronoJIy4us:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10pPOBBS, BEIACHUS
310poBOTO 00pa3a KM3HU (3A0pOBOE NMUTAHWE, COATAHCUPOBAHHBIN PEXUM 3aHATHUH M OT/ABIXA,
peryisipHas gu3uyeckas akTUBHOCTh), C(POPMUPOBAHHOCTHIO HaBbIKa pediieKcuu, MPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TaKOTO K€ MpaBa JIpyroro 4elioBekKa,

7) 3KOJIOrH4eCKO€e BOCIIUTAHHE:

OpHEHTAaIMe Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHWH IS pelIeHHs 3aaad B 00JacTu
COXPaHHOCTH OKpY’Kalomeld Ccpeapl, TUIAHUPOBAHHS TIOCTYNKOB M OIEHKA WX BO3MOXHBIX
HOCJEACTBUM Ul OKpY’KaroIlel cpeibl, OCO3HAaHUEM IJI00aTbHOTO XapaKTepa HKOJOTHUECKUX
npo0JeM U myTel ux pereHus;

8) amanTanus K U3MEHSIOIIMMCS YCJIOBUSIM COI[MAJILHOM M MIPUPOTHO¥ Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEOIPENESIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTUUYECKYIO JAEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
Jrofied, MpuoOpeTaTb B COBMECTHOM JESATETLHOCTH HOBBIE 3HAHUS, HAaBBIKM U KOMIETEHIIUH U3

OIBITA IPYTHUX;
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HEO0OXOUMOCThIO B (POPMUPOBAHUHU HOBBIX 3HAHMIl, B TOM uHcie GOpMYyIUPOBATH UIEH,

IIOHATHUA, THIIOTC3bI 00 00BeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH

neGUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlMI0, BOCIIPUHUMATL CTPECCOBYIO CUTYallHUIO

KaK BbI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTUPOBAaTh MPUHMMAEMbIe pPEIICHUs U IeHCTBUS,

(GhopMyIIMPOBATh U OIICHUBATH PUCKHU U MOCIEICTBHUS, (POPMUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS

Ba3zoBble Jjornueckue aeicTBuA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHATHAMH, (HOPMYIHPOBATH ONPEICICHUS MOHITHIA,
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHUS Il 00001IICHHS
U CpaBHEHUS, KpUTEPUHU IIPOBOJAUMOIO aHAJIN3a;

BOCIPUHUMATh, (POPMYIMPOBATH U MPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHUBOpEUHs B paKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKICHHSX, MpenjaraTb KPUTEPUM [IJS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JIeJIaTh BBIBOJBI C HUCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JAECTYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3AKIFOUEHUH 110 aHAJIOTUH;

pa3z0upath 10Ka3aTeabCTBA MATEMAaTUUECKUX YTBEPKACHUH (TIPSMbIE U OT IPOTUBHOIO),
IPOBOJUTH CAMOCTOSTEIIBHO HECJIOXKHBIE J0Ka3aTelbCTBA MaTeMaTHMYeCKUX (DaKTOB,
BBICTpAauBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE pacCyXICHMUS;

BBIOMpATh CMOCOO pemieHus: y4eOHOW 3ajaud (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh HanboJiee MOIXOAAIIMM ¢ YUETOM CaMOCTOSITENbHO BbIIETICHHBIX

KPUTEPHEB).

Ba3oBbIe ncciienoBareanLcKue AeiicTBUSA.

UCIIOJIB30BaTh  BONPOCHI KAk  MCCIECNOBATEIbCKMM  MHCTPYMEHT  IIO3HAHMS,
(dbopMyIIHpoBaTh BONIPOCHL, GUKCHUPYIOIIKE IPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTEIHHO
YCTaHABIMBAaTh UCKOMOE W JaHHOE, (POpMHUpPOBATh TMIIOTE3Y, ApTYMEHTHUPOBATH CBOIO
IIO3ULIMI0, MHEHUE;

IIPOBOJIUTH II0 CAMOCTOSITEJIBHO COCTABICHHOMY IUIAHY HECIOXKHBIM DKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYecKOro

00BeKTa, 3aBUCUMOCTEH 00BEKTOB MKy COOOM;
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CaMOCTOSTENIbHO  (opMynHpoBaTh OOOOMIEHHWS ¥  BBIBOABI IO  Pe3yJbTaTam
NPOBENEHHOTO HAOIIOJICHHS, UCCIICIOBAHUS, OLICHNUBATh JIOCTOBEPHOCTh MOTYyYSHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHHMIA;

MIPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MIPEIITOIOKCHUS

0 €r'o pa3sBUTUHU B HOBBIX YCJIIOBHUAX.

Paborta ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpPMAIMH, JAHHBIX, HEOOXOAUMBIX
JUIsl pEeLlICHNUs 3a/1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHGOPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEIACTABICHUS;

BbIOMpaTh (OpMy IpeacTaBiIeHU UHPOPMALIMK U WIUTIOCTPUPOBATH pelIaeMble 3a7aun
CXeMaMH, IuarpaMMaMu, HHOW rpaduKoi U MX KOMOWHAIIMSIMH,

OIICHUBATh HAJEKHOCTh MHPOPMAIIUU TIO KPUTEPHSIM, MPEATIOKEHHBIM YUUTENIEeM WIH

C(i)OpMy.HHpOBEIHHBIM CaMOCTOATCIIBHO.

KoMMmyHnKaTHBHBIE YHUBEpCAJIbHbIE YUeOHbIC 1eliCTBUA:

BOCIIPUHUMATEH U (POPMYIUPOBATEH CYXKIACHHUS B COOTBETCTBUU C YCIOBHUSMHU U ICIISIMU
oOmIeHus, SICHO, TOYHO, T'PaMOTHO BBIPaKaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS 10 X0y PEIICHHS 3a]a4i, KOMMEHTHPOBATh
MOJIYYEHHBIN pe3yJIbTaT;

B X0Jie 00CYK/IeHHUS 331aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TeMbI, IPOOIEMBI,
peniaemMoit 3a71aun, BHICKa3bIBaTh UJICH, HAIIEJICHHBIC HA TTOMCK PEIICHHS, COITOCTaBIISATh
CBOM CYKJICHUS C CYXKACHHUSIMH JIPYTUX YYaCTHUKOB JHANIOTa, OOHAPYKUBATh pa3iudue
U CXOJCTBO TO3WIMHA, B KOPpPEeKTHOH Qopme (GopMynupoBaTh pa3HOINIACHS, CBOU
BO3PAKEHUS,

MIPEACTABIISITh PE3YJIbTAThl PEIICHUS 3a/layu, YKCIIEPUMEHTa, UCCIEAOBaHMSs, TTPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (POpMaAT BBICTYIUIEHUS C y4€TOM 3ajad MpPE3CHTAIluu M
0COOEHHOCTEHN ayaUTOpHH;

MOHUMATH U UCIOJIb30BATh MPEUMYIIIECTBA KOMAaHTHOW ¥ MHIANBUAYATbHON paOOThI IPH
pelIeHnr yu4eOHbIX MaTeMaTHUeCKHX 3a]1a4;

MPUHUMATH 11e]Ib COBMECTHOM JEITeIbHOCTH, MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pactipeesiTh BUABI paboT, T0TOBApUBATHCS, 00CYKIaTh MPOIleCcC U Pe3yabTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBATh B IPYIIOBHIX (hopMax paboTel (00Cy aeHMS, 0OMEH MHEHHSIMHU, MO3TOBBIE
HITYPMBI B IPYTHE), BHIIOIHSATH CBOIO YacTh PabOTHl M KOOPIUHUPOBATH CBOU JICUCTBUS
C IPYTUMHU YjIeHAMU KOMaH/Ibl, OIICHHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHN MPOIYKT

0 KpUTEpUsIM, cHOpPMYITHMPOBAHHBIM YUYACTHUKAMU B3aUMOJCHCTBHUSL.
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PeryasiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1eCTBHUS
Camoopranuzanus:
® CaMOCTOSITENBbHO COCTaBIIATH IUIAH, AJITOPUTM pELIEHUS 3ajadd (WIM €ro 4acth),
BBIOMpATh C€Hoco0 pemeHuss ¢ yd4€TOM MMEIOLIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YYETOM
HOBOU MH(pOpMaIUu.
CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:
e BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MpOLiecca U Pe3yJibTaTa pPEeLICHUs
MaTeMaTU4YeCKOW 3a/1auu;
® [peABUAETh TPYJIHOCTH, KOTOPbIE MOI'YT BO3HHMKHYTb IIPH PELICHUM 3a7aud, BHOCUTb
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HANJAEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
® OLICHUBATh COOTBETCTBUE pPe3yJIbTaTa JIEATEIbHOCTH MOCTABICHHON LEIH U YCIOBUSM,
OOBSICHATH PUYMHBI TOCTUKCHHUS T HETOCTHIKSHHUS 1IeITH, HAXOIUTh OINOKY, JaBaTh
OILICHKY MPHOOPETEHHOMY OTIBITY.
HPEIMETHBIE PE3YJIbTATDBI

K koHiy oOyuenuss B 7 kJjacce OOydYalOUIMICS MONYyYUT CIEAYIOIINE NpPEIMETHBIC
pe3yNbTaThI:

Yucsia ¥ BbIYUCICHUSA

BreInonusATe, coueTas yCTHbIE W MHCbMEHHBIE MPHUEMBI, apuMeTHUYecKue IEHCTBUS C
pPalMOHATIbHBIMU YU CIIAMHU.

HaxomuTe 3HaueHHsS YHCIIOBBIX BBIPAKEHWUM, MPUMEHATHh pPa3zHOOOpa3Hble CHOCOOBI U
npuéMbl  BBIYUCIICHUS 3HAU€HUH JPOOHBIX BBIPAKEHHH, coJepkKaluX OOBIKHOBEHHBIE H
JeCATUYHbIE TPOOH.

[TepexonuTh OT 0AHOM (HhOPMBI 3amMCH YKceN K Jpyroi (mpeoOpa3oBbIBaTh IECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHMYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATHYHYIO APOOB).

CpaBHMBATh U yHOPSAA0YMUBATH PALIMOHATIBHBIE YHCTA.

OkpyriasTh yncnia.

BbINONHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIUMCICHUH, OLEHKY 3HAYEHHI YHCIOBBIX
BBIPAXEHUI. BBINIOIHATE AEWCTBUSI CO CTENIEHSMHU C HATYPAJIbHBIMH I10KA3aTEISIMHU.

[TpyMeHsTh NPU3HAKU JEIMMOCTH, Pa3I0KEHNE Ha MHOKUTENN HAaTypalbHbIX YHCEIL.

Pemate mNpakTHKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOLICHMEM BEJIMYUH,
MPOMOPLUOHAILHOCTBIO BEIMUUH, POLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl pEelIeHUs 3aa4
¢ Y4€TOM OrpaHMUYEHUI, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaEMbIX OOBEKTOB.

Auredpanyeckne BbIpasKeHHUs
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Hcnonp3oBathk anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipolecce
OCBOCHHMS yU4eOHOTO MaTepuaa.

HaxoauTe 3HaueHs1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYECHUSAX MTEPEMEHHBIX.

BeinonuaTe npeoOpa3oBaHusl LEJIO0r0 BbIPaKEHHMsI B MHOTOWIEH IPUBEAECHUEM MOA0OHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBINOAHATE yMHOXXEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOTOWIEHAa HAa MHOTOYIEH,
OPUMEHATH (POPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh Pa3I0KEHHE MHOIOWIEHOB Ha MHOMKUTEIM C IIOMOIIbIO BBIHECEHHUS 3a
CKOOKM OOLIero MHOMKUTENS, TPYNIIMPOBKU ClIaraéMblX, PUMEHEHHsI (OpMyJ COKpPaIEHHOTO
YMHOXKEHHUSI.

[IpumensTp mnpeoOpa3oBaHMsi MHOTOWICHOB Ui pEIICHHs Pa3IMyYHBIX 3a7ad U3
MaTEeMaTHKH, CMEXHBIX IPEJAMETOB, U3 PEATBbHOM MTPAKTUKH.

Hcnonb30BaTh CBONCTBA CTENEHEH C HATYpaJbHBIMH IOKA3aTeNIIMU /s IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUS] U HEPABEHCTBA

Pemiate sMHeiHbIE ypaBHEHUS C OJHOM NepeMEHHOW, NMPUMEHss MpaBuia Mepexojia OT
UCXOJHOTO YpaBHEHHS K paBHOCWIbHOMY eMmy. IIpoBepsATb, SBIS€TCS JM 4YHUCIO KOpPHEM
ypaBHEHHS.

[TpumeHsTH rpaduyeckre METObI IPH PEIICHUH JTMHEHHBIX YPaBHEHUHA U UX CHCTEM.

[ToxOupats mpUMepHI Iap YUCEI, SIBISIOUINXCS PEIICHUEM JTMHEWHOTO YPaBHEHHS C ABYMS
HEPEMEHHBIMH.

Crpoutb B KOOpPAMHAaTHOM IJIOCKOCTH TpadHK JIMHEHHOTO YypaBHEHUS C JABYMs
NIEPEMEHHBIMH, TIOJIB3YsICh TPAPUKOM, TIPUBOIUTH IPHUMEPHI PEIICHUS] YPaBHEHUSI.

Pemate cucteMbl OBYX JIMHEHHBIX ypaBHEHHH C JIByMsI TE€PEeMEHHBIMH, B TOM YHCIIE
rpau4ecKy.

CoctaBnaTh M pemiaTh JUHEWHOE ypaBHEHHME WIM CUCTEMY JIMHEMHBIX ypaBHEHUH IO
YCIIOBHIO 3aJlaud, HHTEPIPETHPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/Iayd MOJyYCHHBIH
pe3yJbTar.

DOyHKIUH

N300pakaTb Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOLIME 33JaHHBIM
KOOpJAWHATaM, JIydd, OTPE3KH, WHTEPBaJbl, 3allMChIBATh YHUCIIOBBIC TPOMEXKYTKH Ha
anreOpanvdeckoM sI3bIKE.

OTtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKM IO 3a/JlaHHBIM KOOpJHMHATaM, CTPOUTH

rpaduku TuHeHHbIX QyHKIMNA. CTpouTh rpaduk GyHKUIUH Y = [X|.
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OnuceiBaTh ¢ MOMOIIBIO (YHKIMH HW3BECTHBIE 3aBUCUMOCTH MEXJy BEIMYMHAMU:
CKOpPOCTB, BpEMsl, PAacCTOSHUE, 1I€Ha, KOJIUYECTBO, CTOMMOCTb, HMPOH3BOIUTEIHLHOCTh, BpPEMS,
00BEM paboTHI.

Haxonuth 3HaueHue (QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuil crnocod MpeACTaBICHUS U aHalIM3a MHPOpPMALUHU, U3BIIEKATh U
MHTEPIPETHPOBATH UHPOPMALIMIO U3 TPAPHUKOB PEaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenuss B 8 kJiacce oOydaroUIMiics MOJYyYUT CIEAYIOIIME NpPeAMETHBIC
pe3yJbTaThI:

Yuciia 1 BbIYMCICHUSA

Hcnonb30BaTh HavalbHbIE NPEACTABICHUS O MHOXXECTBE JCHCTBUTEIBHBIX YMCEN IS
CpaBHEHHsI, OKpPYIJICHHS M BBIYUCICHHH, M300pakaTb JCUCTBUTEIbHBIC YHUCIA TOYKAMHU Ha
KOOPJMHATHOU MPSIMOIA.

[TpuMeHsATh TOHATHE apU(METHYECKOIO KBAJAPaTHOTO KOPHS, HAXOJUTh KBaJpaTHbIE
KOPHH, UCTIOJIB3YsI IPH HEOOXOAUMOCTH KAIBKYJISITOP, BBITOIHATH TPEOOpa30BaHUs BEIPAKEHUH,
coJepKaIIX KBaJpaTHbIE KOPHH, UCTIONB3Ys CBOWCTBA KOPHEH.

Hcnonb3oBare 3amucu OOJBIIMX M MajblX YHCEI C MOMOUIbIO JECATUYHBIX ApoOeil u
creneneii yucina 10.

AJiredpanyeckue BbIPaKeHUs!

[IpuMeHSATh TOHATHE CTENEHM C MENbIM IOKa3aTeJeM, BBIMOIHATH IPeoOpa3oBaHUs
BBIPQ)KEHUI, COJIEPKAIIUX CTETICHHU C LEJIBIM ITOKa3aTeNIeM.

BBINONHATE TOXIECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBuiI JeHCTBUI HaJl MHOTOYJICHAMH M aaredpandyecKuMu JIpoOsIMH.

PacknaneiBaTe KBaJpaTHBIN TPEXWICH HA MHOKHTEIH.

[TpumeHsTH TpeoOpa30BaHus BRIPAKEHHH ISl PEIICHUS pa3TMIHBIX 339 U3 MATEMATHKH,
CMEXXHBIX MPEIMETOB, U3 peaIbHOW MPAKTUKH.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHeitHbIe, KBagpaTHBIE YPAaBHEHUS M PAllMOHAILHBIE YPAaBHEHUS, CBOMISIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

[TpoBoauTH MpoCTENIIME HCCAEIOBaHNS YPABHEHUH U CHCTEM ypaBHEHH, B TOM 4HCIE C
IpUMEHEHHEM IrpaduyecKux NnpeicTaBlIeHu (YyCTaHaBIMBaTh, UMEET JIM YpaBHEHHUE WU CUCTEMa
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIbKO, U TIpoUee).

[lepexoauTe OT cOBECHOW (QOPMYIHMPOBKH 3adadll K e€ anreOpamdecKod MOIETH C
[IOMOIIIBIO  COCTaBJICHUS YpPAaBHEHHWs MM CHCTEMbl ypaBHEHMH, WHTEPHIPETHUPOBATh B

COOTBCTCTBHH C KOHTCKCTOM 3aJa4u HOJ’Iy‘-ICHHLIfI pe3yiibTar.
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[TprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OL[CHKH, pEIlaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh TpapHUUECKyl0 HIUTIOCTPALUIO
MHOYECTBa PEIICHN HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[Tonnmath U UCTIONB30BaTh (DYHKLIMOHAIBLHBIE TOHITHS U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYCHMSI ), ONIPECIATh 3HAYCHUE (PYHKIMH 10 3HAYCHUIO apTyMEHTa, ONPE/IeNIATh CBOWCTBA
byHKIMYN 10 €€ rpaduKy.

Ctpouts rpaduku 3eMeHTapHBIX GYHKIUI BUAA:

y = kix, y = x2, y = X3y = x|, Y = VX, orichIBaTh CBOHCTBA YHCIOBON (QYHKIMHA 10 €&
rpapukxy.

K koniy oOyuenuss B 9 kJacce oOydarOUIMiics MOJYyYUT CIEAYIOIIME NpPEAMETHBIC
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

CpaBHHBATh ¥ YHOPSIOUYMBATH PAllHOHAIEHBIC M UPPALIOHAIBHBIC YHCIIA.

BemonssaTe apudmerndeckue ASUCTBUS C PAallMOHAIBHBIMUA YHCIAMH, COYETas YCTHBIC U
MUChbMEHHBIC TPUEMBI, BHITIOJIHATH BHIUMCICHUSI C MPPALMOHATEHBIMH YUCIIAMHU.

Haxoauth 3HaueHusi CTEMEHEeN C IeNbIMH MOKa3aTeIsIMU M KOPHEH, BBIYUCIATh 3HAUCHUS
YHCIIOBBIX BBIPKEHHIA.

OKpyrJisiTh JCUCTBUTEIBHBIC YHWCIA, BBIOJHATH NPUKUAKY pe3yJbTaTa BBIYUCICHHIA,
OLICHKY YMCIIOBBIX BBIPAKCHUH.

YpaBHeHUs] M1 HEPABEHCTBA

Pemiate nuHelHbIE U KBaJJpaTHBIE YPaBHEHNUSI, ypaBHEHHU S, CBOJIAIIMECS K HUM, IPOCTEHIIINE
JIpOOHO-PaLlMOHAJIbHBIE YPABHEHMUS.

Pemate cucTembl IBYX JTMHEHHBIX YpaBHEHUH C ByMsI IEPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHMI, B KOTOPBIX OJJHO YPaBHEHUE HE SABJISETCS JIMHEHHBIM.

Pemate TekcToBBIE 3ajauM aireOpandeckuM CHOCOOOM C TOMOIIbIO COCTaBJICHHUS
YpaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHUH C ABYMS TIEPEMEHHBIMHU.

[IpoBOINTE MPOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMM, B TOM YHCIIE C
IpUMEHEHHEM IrpauyecKux MpeicTaBlIeHui (YyCTaHaBIUBaTh, UMEET JIM YpaBHEHHUE WU CUCTEMa
YpaBHEHMH peLIeHUs], €CIIM UMEET, TO CKOJIbKO, U TIpoyee).

Pemrate nmHEWHBIE HEpaBEHCTBa, KBaJapaTHBIE HEPABEHCTBA, H300pa)kaTb pEIICHHE
HEPaBEHCTB Ha YMCIIOBOW MPSMOM, 3aITUCHIBATh PEIICHHE C TIOMOIIHIO0 CHMBOJIOB.

Pemate cuctembl TMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAOIINE KBAaJPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSAMOM, 3alHCHIBAThH
pelIeHHe C TTOMOIIHI0 CHMBOJIOB.

Hcmons30BaTh HEPABCHCTBA ITPpH PECIICHUH Pa3JIMYHBIX 3a1a4.
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DOyHKIUHA

Pacno3naBate pyHKINU U3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXEMaTHUECKH PACIIONOKEHUE HA
KOOPJAMHATHOM MiockocTh rpadukoB GpyHkuui Bupa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y =X, y = ||, B 3aBHCHMOCTH OT 3HaueHHi KO>((DUINEHTOB, ONUCHIBATH CBOICTBA
GyHKIIHA.

Crpouth M HM300pakaTh CXEeMATUUYECKU TPaQUKH KBAIPATUUYHBIX (QYHKIUH, ONUCHIBATH
CBOWCTBA KBaIpAaTUYHBIX (DYHKIMI 1O UX rpadukam.

PacniozHaBaTh KBaJpaTHUHYO QYHKLHIO 110 (OpMyJIe, IPUBOJUTH IPUMEPBI KBaIPATUYHBIX
(GYHKUMI U3 pealbHON KU3HH, GU3UKU, TEOMETPUH.

YucJioBbIe MOCJIe10BATEIbHOCTH U NPOrPeccHu

Pacno3naBate apuMeTHUECKYI0O M T€OMETPUYECKYIO MPOTPECCHU MPH Pa3HBIX CIOco0ax
3aJlaHuUA.

BbINOAHATE BBIMMCICHHUS C MCIIOJIB30BaHHEM (opMyJa N-ro ujieHa apu(MeTHdecKoll u
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N3006pakaTh WiICHBI MOCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH IJIOCKOCTH.

Pemiate 3agaun, cBA3aHHbIE C YMCIOBBIMU IOCIIEI0BATEIbHOCTSMHU, B TOM YHCIIE 3a/1a4U U3
peabHOM JKU3HU (C UCTIOJIb30BAHUEM KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHUI).

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne Kontpoanr Ilpakruuec (uupposbie)
pa3eioB " TeM
n/n Bcero HbIE KHue 06pa30BaTeJIbele
NPOrpaMMblI
padoTbI padoTbI pecypcbl
1 Hucna u BeIMHCICHUS. o 2 3 https://resh.edu.ru/subject
PanunonaneHble yncia /16/7/
2 Aurebpauueckue 27 2 3 https://resh.edu.ru/subject
BBIPAXKECHUS /16/7/
3 YpaBHeHUs 20 5 3 https://resh.edu.ru/subject
Y HEPaBEHCTBA [16/7]
4 Koopaunatel u | 24 2 3 https://resh.edu.ru/subject
rpaduku. OyHKIMHA 116/7/
[ToBTOpEeHHEe 1O TEeMe https://resh.edu.ru/subject
5 «YpaBHEHUS u g 2 1 116/7/
HEPaBEHCTBAY,
«DYyHKIUN»
OBHIEE KOJIMYECTBO | 102 10 13
YACOB I10 I[TPOTPAMME

40



https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoanuectBo yacos
Ne  HammeHoBaHMe pa3iesioB U Kourtpoanr Ilpaktn  JJeKTpoHHBbIE (LH(POBLIE)
1/ TeM NPOrpaMmbl Becero  HbIe JecKHue o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThbI
1 Yncna " BBIYHCICHHS. {5 1 5 https://resh.edu.ru/subject/16/8/
KBagparusie KOpHU
2 Uwucna u Beruucienus. CTeneHs 7 1 5 https://resh.edu.ru/subject/16/8/
CLEJBIM [T0Ka3aTeIeEM
3 AlreGpaniecKue BEIPaKCHUSI. 5 0 0 https://resh.edu.ru/subject/16/8/
KBagparsslii TpEXuieH
Aure6pandeckue https://resh.edu.ru/subject/16/8/
4 BBIPAKECHUSI. 15 1 2
Anrebpanyeckas 1po0b
5  YpaBHEHHs M HEPABEHCTBa, 15 1 5 https://resh.edu.ru/subject/16/8/
KBagparHsle ypaBHEHUS
6 | YpaBHEHHS M HCPABCHCTBA. 13 1 9 https://resh.edu.ru/subject/16/8/
Cucrembl ypaBHEHU I
7 | YpaBHCHHs MHEDABCHCTBA. 12 1 5 https://resh.edu.ru/subject/16/8/
Hepagencrtpa
8 ®ynukiun. OCHOBHBIE 5 0 9 https://resh.edu.ru/subject/16/8/
TIOHSTHUS
9 Oyukimn. Yuciosie 9 1 1 https://resh.edu.ru/subject/16/8/
byHKIIH
IToBTOpeHue 1o TeMe https://resh.edu.ru/subject/16/8/
10 «VYpaBuenus u HepaBeHCTBa», 6 2 0
«DyHKIUN»
OBIIEE KOJIMYECTBO YACOB 102 9 15
10 ITPOI'PAMME

TEMATHYECKOE INTAHUPOBAHHE
9 KJIACC

KoaunuyecTBO 4acos

Ne  HaummeHoBaHuMe pa3aejioB M JiieKkTpoHHbIe (uudpoBbIe)
Kontpo IIpaktnuec
n/m | TeM NporpamMmsl Bcero o0pa3oBaTe/ibHbIE PECYpPChI
JIbHbIE KHe
padoTrsl  padoTHI
q .
e https://resh.edu.ru/subject/16/9/
1y BeynCHeHHS. 9 1 2
JleficTBUTENIbHBIC YUCIIA
YpaBHeHust
¥ HCPABCHCTRA. https://resh.edu.ru/subject/16/9/
2 YpaBHeHUsS 16 1 2 B I
C onHo
[IEPEMEHHON
3 YpaBHeHHUS 16 1 2 https://resh.edu.ru/subject/16/9/

41



https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

Y HEPaBEHCTBA.
Cucrembl
ypaBHEHUH
VYpaBHeHUs https://resh.edu.ru/subject/16/9/
4 20 1 2
u HepaBeHcTBa. HepaBeHcTBa
5 OyHKIUU 18 1 9 https://resh.edu.ru/subject/16/9/
6 Yucrnossie 15 1 9 https://resh.edu.ru/subject/16/9/
IIOCIICA0BATCIIBHOCTHU
7 I[ToBTopeHue, 060611eH e, 8 3 9 https://resh.edu.ru/subject/16/9/
CucreMarTmui3anusi 3HAHUU
OBHIEE KOJIMYECTBO YACOB 102 9 14
I10 ITPOTPAMME

YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

- Maremaruka. AnreOpa: 7 kinacc: 6a30BbIid ypoBeHb: yueOHuK / FO. H. Makaperues, H. I,

Munaroxk, K. 1. Hemkos, C. b. CyBoposa; nox pea. C. A. TenskoBckoro. — 17-e uz., crep. —

Mockaga : [IpocBemenue, 2025. — 255, [1] c. : un.

- Maremaruka. Anreopa: 8 kinacc: 6a30BbIi ypoBeHb: yaeOHuK / FO. H. Makaperues, H. T,

Munnrok, K. U. Hemkos, C. b. CyBoposa; o pexn. C. A. Tenskosckoro. — 17-e u3n., crep. —

Mockaga : [IpocBemienue, 2025. — 255, [1] c. : un.

- Maremartuka. Anredpa: 9 kiacc: 6a30Bblif ypoBeHb: yueoHuk / FO. H. Makapsiues, H. I'.

Munnrok, K. U. Hemkos, C. b. CyBoposa; noxg pexn. C. A. Tenskosckoro. — 17-e uzn., crep. —

Mockga : [Ipocsemenue, 2025. — 255, [1] c. : un.

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

- PaGouas Terpaas Yacts 1 Anrebpa 7 ki (k yueOHuKy MakapbiueBa)
- PabGouas Terpans Yacts 2 Anredpa 7xi1 (k yueOHHKY MakapbiueBa)
- Iunaktudeckue Marepuansl Anredpa 7 ki (k yueOH. MakapblueBa)

- Temaruueckue Tectsl Anredpa 7 ki (k yueOH. Makapbruesa)

- CamocTOSITENIbHBIE U KOHTPOJIbHBIE paboThl Anredpa 7 ki (k yue6H. MakapbiueBa)

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

- Poccwiickas anekrponnas mkomna https://resh.edu.ru/

- denepasabHBI HHCTUTYT MEAarOrHUeCKUX u3Mepenuit  https://fipi.ru/

- OJIEKTpOHHAs1 OMOIMOTEKA yIeOHUKOB M MeToInYecKkux mMatepuanoshttp://window.edu.ru/

- O6pa3OBaTCJ'IBHBII71 InopTaa Ijid MOATrOTOBKH K 3K3aMCHAM I10 HpO(I)HJIBHOfI 1 0a30BoOM

mateMaTuke https://math-ege.sdamgia.ru
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https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/
https://fipi.ru/

PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS».
7 - 9KJIACCHI

MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJMH M3 OCHOBHBIX Pa3JejOB LIKOJIbHOM MAaT€MaTHKH, UMEIOIIMKI CBOEH
[EeNbI0 00ECleYnTh M3Y4YeHHE CBOWCTB M pa3MepoB (uryp, X OTHOIIEHHUH W B3aMMHOE
pacIoyio’KeHHe, OMMPAEeTCs Ha JIOTMYECKYO, [OKa3aTelbHYIO JHHHIO. LleHHOCTh Hu3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTI'O 00Iero o0pa30BaHMs 3aKI0YaeTCsl B TOM, YTO 00y4daroLuiics
YUUTCSI TPOBOJIUTH JOKA3aTENbHBIE PACCYXIEHHUS, CTPOUTH JIOTHUECKHE YMO3AKIIOYCHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPKICHHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, HPOBOIUTH
paccyKIeHUs «OT IPOTUBHOI0», OTJIMYATh CBOMCTBA OT NMPHU3HAKOB, (JOPMYIUPOBATH OOpaTHbIE
YTBEPKJICHHUSL.

Bropoii nenbio n3ydeHusi reOMETPUH SIBIISICTCSI CTIOJIb30BaHNE €€ KaK MHCTPYMEHTa IpU
pelIeHNH KaK MaTeMaTHIECKUX, TaK U MPAKTHYECKUX 3a71a4, BCTPEYAIOIINXCS B PEAIbHON )KU3HU.
OOyuarouuiics MODKEH HAY4YMThCS ONPEAETIUTh €OMETPUYECKYI0 (UIypy, OINHMCATh CIOBaMH
JTAHHBIN YepTEX WK PUCYHOK, HAMTH IUIOIIA/Ab 3€MEIbHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO
JUTMHY OITOBOJIOKOHHOTO KaOessi Wik TpeOyeMble pa3Mepbl rapaxka Jjisi aBTOMOOWIS. DToMy
COOTBETCTBYET BTOpAsi, BEIYUCIUTENbHAS JIMHUS B M3y4eHHU reoMeTpuu. llpu pemennn 3amaq
NPAaKTUYECKOTO XapakTepa 00ydYaroMMHCsl YIUTCS CTPOUTh MaTeMaTHUECKUE MOJCTH PeabHBIX
KU3HEHHBIX CHUTyallui, MPOBOJUTH BBIYMCIEHUS M OLCHMBATh a/IeKBATHOCTh IOJYYEHHOTO
pe3yJibTara.

KpaiiHe Ba)XHO TOJUYEPKUBATH CBSI3M T€OMETPUU C JAPYTUMH YYEOHBIMH TIPEIMETaMH,
MOTHUBUPOBATh  HCIIONB30BaTh  OMpEICNCHHUs] TeOMETPUYECKHX (GUryp W TOHATHH,
JIEMOHCTPUPOBATh IPUMEHEHHE MTOJYYSHHBIX YMEHUH B (pU3MKe U TEXHUKE. DTU CBA3U Hanbolee
SPKO BUJIHBI B TeMax «Bektopsl», « TpuronomMerpuyeckie COOTHOMEHUs», «MeToa KOOpIuHAaT»
u «Teopema ITudaropar.

VYueOHbIil kypc «['eoMeTpus»» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3lieibl COACpKAHMS:
«l'eomerpuueckue Gurypsl W HUX CBOHCTBay, «lI3MepeHHe TeOMETPUUYECKUX BEITUYUHY,
«/lexapToBBl ~ KOOpPAMHATBI Ha  MJIOCKOCTW», «BekTopwl», «JIBHWXKEHHS  IJIOCKOCTH,
«IIpeobpazoBanust MOAOOUS.

Mecto yueoHoro npeagmera «['eomeTpusi» B y4eGHOM IJIaHe

Ha u3yuenne yuebHoro kypca «['eomerpusi» orBoautcs 204 gaca: B 7 kinacce — 68 yacos (2
yaca B HeJenw), B 8 kiacce — 68 yacoB (2 waca B Hezneno), B 9 kinacce — 68 yacoB (2 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA
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7 KJIACC

Hauanbubie nonsTus reomerpuu. Todka, npsiMas, OTpPE30K, Jyd. Yros. Buael yrios.
BeprukanpHple ¥ CMEXHBIE yIUBl.  buccekrpuca yria. JlomaHas, MHOIOYIOJBbHUK.
[TapamienpHOCTD U NEPIEHIUKYIJIAPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cMMeETpHH. [IpuMepbl cuMMeTpuun
B OKPY’KAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHUS € IOMOILBIO LIUPKYJIS U IMHENKU. TpeyroiasHuk. BeicoTa, Menuana,
OuccekTpuca, UX CBOICTBA.

PaBHOOGe1peHHBIN U PaBHOCTOPOHHUH TpeyroiabHUKU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa W MpU3HAKM PpaBHOOEIPEHHOIrO TpeyroybHUKa. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NMPU3HAKU NapauienbHbIX NpsAMbIX. CyMMa yIJIOB TpeyrojibHHKAa. BHeninue
YTIIBbl TPEYTOJIbHUKA.

[TpstmoyronbHbIN TpeyroiabHUK. CBOMCTBO MeQUaHbl IMPSMOYIOJIbHOTO TPEYroJIbHUKA,
IIPOBEAEHHOW K runoreHys3e. IIpu3Haku paBeHCTBa MNPAMOYTOJBHBIX TPEYIrOJbHUKOB.
[IpssMOYTOJIbHBIN TPEYTOJIBHUK € YoM B 30°.

HepaBeHcTBa B T€OMETpHUN: HEPABEHCTBO TPEYTOJBbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
Teopema o 0oJIbIIeM yriie u 00JbIIeii cTOpOHE TpeyroidbHHKA. [lepreHanKyIsap 1 HaKJIOHHAs.

I'eomeTpuyeckoe MeCTO TOYEK. bucceKkTpuca yrila M CEpeIUMHHBIA NEPIEHAMKYIApP K
OTPE3KY KaK T€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XOopJa M AWaMeTp, MX CBOMCTBa. B3auMHOEe pacnosoxeHue
OKpYy»xHOCTH U npsiMol. KacarenpHas u cexymas K OKpy>KHOCTH. OKpy>KHOCTb, BIIUCAHHAs B YTOJI.
BnucanHas n onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerslpéxyronbHuku. Ilapamnenorpamm, €ro npusHaku U CBOMCTBA. YacTHble ciydau
napauienorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJIpar), UX NPU3HAKM M cBOMCTBA. Tpamerus,
paBHOOOKas Tpaneuus, e€ cBolicTBa U npusHaku. [IpsMoyroapHas Tpanenus.

Meton ynBoenus Menuansl. LleHTpanbHas cummerpus. Teopema Paneca m Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoOue TpeyroabHUKOB, KO3 dunuenT noaodus. [IpuzHaku momodust TpeyroabLHUKOB.
[TpumeneHue mo1o0ust MpH pelIeHUH TPAKTUYECKUX 3a7ay.

CpoiictBa miomianeii reomerpudeckux ¢uryp. @opmyssl Ui MJIOMIATN TPEYroJIbHUKA,
napaiuenorpaMma, pom6a u Tpaneruu. OTHOIIEHHE TUTIOIAel MoJ0OHBIX GUryp.

Brruncnenue miuomaaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema I[Tudaropa. [lpumenenue Teopemsl [Iudaropa npu pemieHnn npakTHYECKUX 3a/1a4.

44



CuHyC, KOCHHYC, TaHI€HC OCTPOrO yrja MNpsSMOYTOJBHOTO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue Gpynkuuu yriaos B 30, 45 u 60°.

BrnucanHble ¥ LEHTpaJbHBIE YIVIBI, YTOJI MEXKAY KacaTeJIbHOW W XOPAOH. YTIUIBI MEXIY
XOpAAaMHU U CeKyIIUMH. BricaHHbIE U ONMCaHHBIE YETBIPEXYTONbHUKU. B3auMHOE pacrionoxeHue
IBYX OKpyxHocTel. Kacanue okpyskHocTeil. O01ue kacaTelbHbIe K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrec yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
®DopMyJIbl IPUBEACHMUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Penienue
IIPAaKTUYECKMX 3a/1a4 C UCII0Jb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nomobus. [Tomodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYILHUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bexrtop, amuHa (MOAyJdb) BEKTOpA, COHAIIPABJIEHHBIE BEKTOPBI, IMPOTHUBOIOJIOXKHO
HalIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPAllUM HaJ
BEKTOpaMHU. PaznokeHue BeKTOpa 110 IByM HEKOJUIMHEApHBIM BeKTOpaM. KoopanHaTel BEKTOpa.
CkassipHOE TPOU3BENCHNE BEKTOPOB, IPUMEHEHUE JJI HAX0XKICHUS JJIMH U YIJIOB.

JlexapToBbl KOOPAMHATBI HA IUIOCKOCTH. YPaBHEHUsA MPSIMOA M OKPYKHOCTH B
KOOpJIMHATAaX, [IEpEeCeUeHUE OKPYKHOCTEHN U NpsAMBIX. MeTo1 KOOpJIMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. J[TMHA OKpY)KHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUNCJICHHME JUIMH OYT OKpy>kHOCTel. [Inomanp kpyra, cekTopa, cCerMmeHTa.

JIBMDKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPUU QUTYp (37€MEHTapHbIe PEACTaBICHNUA).
[TapannensHbIi iepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOIT'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHHS MpOrpaMMbl yuyeOHOro Kkypca «l'eomerpusi»
XapaKTEepU3yOTCS:

1) naTpuoTHYeCKOE BOCIINTAHHE:

IIPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTUKH,
LEHHOCTHBIM OTHOILIEHWEM K JOCTH)KEHHSIM POCCHUHCKMX MATEMAaTUKOB M POCCHUHCKOU
MaTeMaTUYeCKOH IIKOJIbI, K UCIIOJIb30BAHMIO 3TUX JOCTH)KEHUN B IPYIMX HayKaX U MPHUKIaIHBIX
chepax;

2) rpa;KIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOSI3aHHOCTEH TpaKIaHWHA W peald3allid €ro Ipas,

MPEJICTaBICHUEM O MaTeMaTHYEeCKHMX OCHOBAaX (PYHKIMOHUPOBAHUS pPa3IMUHBIX CTPYKTYD,
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SIBJICHHH, TPOIEAYP TPaXAAHCKOTO 00IecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITHUYECKUX MPOOJeM, CBS3aHHBIX C MPAKTHUYECKUM MPHUMEHEHHUEM JIOCTHKCHHN
HAYKH, OCO3HAHHEM BOKHOCTH MOPATbHO-3THUYECKHUX PUHIIUIIOB B IEATEIHLHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOW Ha aKTUBHOE y4yacTHE B PEIICHUM IMPAKTHYECKUX 3a7ad MaTeMaTHYeCKOU
HaNpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMAaTUYECKOro 0O0pa3oBaHMs HA MPOTSHKCHUH BCEH
JKU3HU JJIs YCIICNTHON MPOPECCHOHATBHON JEITEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMECHHIH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM HWHIUBUAYAILHOW TpPAaeKTOPUH OOpa3oBaHUS W
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTTUTAHUE:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY U 3ICTETUYECKOMY BOCIPHUSITHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUI, PACCYKICHUH, YMEHUIO BUICTh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOTI'0 TIO3HAHUS

OpHUEHTAIlMEeH B JEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMYy HAYYHBIX NpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHs YEIOBEKa, MPUPOABI M OOIIECTBAa, IMOHHMMAaHUEM
MaTeMaTHYECKOW HAayKH KakK CQepbl YEIIOBEUECKOW MEATEIbHOCTH, JTaloB €€ pa3BUTHS H
3HAYMMOCTH JIJISl PA3BUTHS [IMBUIIN3AIINH, OBJIAJICHUEM SI3BIKOM MAaTEMATHKHA M MaTeMaTUICCKOU
KyJIbTYpOH KakK CpEICTBOM IIO3HAHWUS MHUpPA, OBJIAJCHHEM MPOCTECHIIMMH HAaBBIKAMU
UCCIIEIOBATEIbCKON AEATEIbHOCTH;

6) pusuueckoe BocnuTaHue, GOPMUPOBAHHE KYJIbTYPhI 3/10POBbS U IMOIHOHAILHOI'0
Os1aromosyqusi:

TOTOBHOCTBIO MPUMEHSITh MAaTEMaTHYCCKHUE 3HAHUS B MHTEPECAX CBOETO 3710POBbS, BEJICHUS
310pOBOTO 00pa3a KMU3HU (340pOBOE NMUTAHKE, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OT/ABIXA,
perynspHas pu3ndeckass akTUBHOCTb), C(hOPMUPOBAHHOCTHIO HABBIKA pe(IEKCHU, TPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ TIpaBa JPYroro 4YeIoBeKa;

7) 9K0JIOTHYECKOE BOCTIMTAHME:

OpHEHTAaIMe Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHWH IS pelIeHHs 3aaad B 00JacTu
COXPAHHOCTH OKpYXKalolIel Cpespl, MIAaHUPOBAHUS TIOCTYNKOB M OIIEHKHM HUX BO3MOKHBIX
MOCNEACTBUMA ISl OKPY>KaIOIIeH cpebl, 0CO3HAHUEM TJI00ANTBHOTO XapaKTepa SKOJIOTHYEeCKHX
poOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K U3MEHSIOIIMMCS YCJIOBUSIM COIMAJILHOM M MIPUPOTHO¥ Cpebl:

TOTOBHOCTBIO K JIGUCTBUSM B YCIIOBHSIX HEOMPEIEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIEeSTEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JPYTHX
JFOJICH, PUOOPEeTaTh B COBMECTHOM JISATEIIPHOCTH HOBBIC 3HAHWS, HABBIKU U KOMIICTCHIIMU U3

OIBITA IPYTHUX;
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HEO0OXOUMOCThIO B (POPMUPOBAHUHU HOBBIX 3HAHMIl, B TOM uHcie GOpMYyIUPOBATH UIEH,
MOHATHS, THIIOTE3bl 00 00BEKTaxX W SBICHHIX, B TOM YHCJIE pPaHee HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTUPOBAaTh MPUHMMAEMbIe pPEIICHUs U IeHCTBUS,
(bopMyIHpOBATH M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS
Ba3zoBble Jjornueckue aeicTBuA:

® BBUIBIISATH M XapaKTEpU30BaTh CYLIECTBEHHBbIC NMPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TIOHATUSAMHU, (OPMYIUPOBATH OINpEAENCHUS MOHATUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAIMK, OCHOBAHUS i 0000IICHUS U
CPaBHEHHUSI, KpUTEPUU ITPOBOAMMOIO aHAJIN3A,

® BOCIPHHHMATH, (HOPMYIHPOBATH M MPEOOPA3OBBIBATH CYKICHUS: yTBEpAUTENbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

® BBIBIATH MAaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3HM M MPOTUBOpEUUs B (akrax,
JNaHHBIX, HAOMIOACHUSIX W YTBEPKACHMSIX, MpeljaraTb KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C UCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHAYKTHBHBIX
YMO3aKJIFOUEeHHH, YMO3AKIFOUEHUH 110 aHAJIOTUH;

e pa30uparh J10Ka3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN (IIPSIMBbIE U OT IPOTUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECIIOKHBIE JO0Ka3aTeNbCTBA MaTeMaTHUeCKuX (PaKToB,
BBICTpAauBaTh apryMeHTalll0, NMPUBOJNUTH MPUMEPHl U KOHTPHPUMEPHI, 00OCHOBHIBAThH
COOCTBEHHBIE PacCyXICHMUS;

e BbIOMpaTh CHOCOO pemeHus y4yeOHOM 3ahaun (CpaBHUBATh HECKOJIBKO BAapHaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOISAIMINNA € YYETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHEB).

ba3oBble ucciienoBaTeIbCKUE NEHCTBHA!

® CNOJNB30BaThb  BOMPOCHl  KaK  HMCCIEAOBATEIbCKUNM  HMHCTPYMEHT  IO3HaHMS,
(dbopMyIIMpOBaTh BOIPOCHI, PUKCUPYIOLINE MPOTUBOPEUHE, POOIEMY, CAMOCTOSTEILHO
YCTaHABIMBAaTh MCKOMOE U JaHHOE, (OpMUPOBATh TUIIOTE3Yy, ApIryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHUE;

® [IPOBOJUTH IO CAMOCTOATEIBHO COCTABIECHHOMY IIJIaHY HECIIOKHBIA DKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIEI0BAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa,

3aBUCHMOCTEH 00BEKTOB MEXKIY COOOI;
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CaMOCTOSITEIIEHO (POPMYITUPOBATH 00OOIICHHS U BBIBOJIBI IO PE3yJIbTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUS, WCCIICAOBAHUS, OIICHUBATh JOCTOBEPHOCTHh ITOJIYUYCHHBIX PE3YJIBTATOB,
BBIBOJIOB M 000OIIEHNI;

MIPOTHO3HPOBATH BO3MOXKHOE PA3BUTHUE MPOIIECCA, a TAKIKE BBIBUTATH MPEATIONOKCHHS O

€TI0 Pa3BUTHUHU B HOBBIX YCJIOBHUAX.

Paborta ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JIJIS
pelleHus 3a1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBAThb U HUHTEPIPETHPOBATH HH(POPMALIHIO
Pa3INYHBIX BUAOB U (OPM NPEICTABICHUS;

BbIOUpaTh opMy MpecTaBiieHus WHOOPMALIUU U WIUTIOCTPUPOBATH peIllaeMble 3a1a4u
CXeMaMH, IuarpaMMaMu, HHOU rpaduKoi U MX KOMOMHAIIMSIMH,

OLICHUBATh HAA&KHOCTh MH(POPMAIMH MO KPUTEPUAM, MPEITIOKEHHBIM YUUTEIEM WU

C(i)OpMy.HHpOBEIHHBIM CaMOCTOATCIBHO.

KoMMmyHnKaTHBHBIE YHUBEpCAJIbHbIE YUeOHbIC 1eliCTBUA:

BOCIIPHHUMATH U (POPMYyITHUPOBATH CYXICHUS B COOTBETCTBHH C YCJIOBHUSMHU W IEIISIMH
oOmieHus, SICHO, TOYHO, TPaMOTHO BBIpaXXaTb CBOI TOYKY 3pEHHMsI B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJY PEIICHHs 3a/a4d, KOMMEHTHPOBATh
MIOJIy4YEHHBIN pe3ysbTar;

B X07€ 00CYKIEeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY 00CYKJIaeMOI TeMbl, IPOOJIEMBI,
peraeMoil 3a1auu, BHICKA3bIBaTh UJI€U, HAllEJICHHbIE HA NTOMCK PEIICHHUs, COIIOCTABIIATh
CBOU CYXJIEHHSI C CYKJICHUSMH APYTUX YYACTHUKOB JHAJIora, OOHapyKUBaTh pa3indyue 1
CXOJICTBO TO3MLMH, B KOppekTHOH (opme dopmynupoBaTh pas3HOriacus, CBOU
BO3PaKEHUS;

IPEJICTaBIIATh PE3yIbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, UCCIEeI0BaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUIEHHS C Y4E€TOM 3a/ad Mpe3eHTaluu U
0COOEHHOCTEHN ayaUTOpHH;

HNOHUMATh M MCIIOJIb30BaTh MPEUMYIIeCTBA KOMaHIHON U MHAMBUYaIbHOM pabOThI MpH
peleHnH yueOHbIX MaTeMaTHYECKUX 3ajiay;

OPUHUMATD 11€JIb COBMECTHON JIEATENBbHOCTH, MJIAHUPOBATh OPraHU3allli0 COBMECTHOM
paboThl, pactpeaensTh BUIbl paboT, JOrOBapUBaTHCs, 0OCYXk/IaTh MPOLECC U Pe3ybTaT
paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBAaTh B TPYMIOBBIX (popmax paboThl (00CykeHNs, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPIMHUPOBATH CBOM JECHCTBHS
C IpyTMMH YJI€HaMU KOMaH/ b, OLICHUBAaTh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOIYKT 1O

KpUTEpUSIM, CHOPMYIUPOBAHHBIM YUYACTHUKAMHU B3aUMOICUCTBHUS.
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PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€l CTBUSA
Camoopranusanus:
® CaMOCTOSITEJILHO COCTaBJIITh IUIAH, AJITOPUTM pelIeHUs 3aaadd (WM ero 4YacTh),
BEIOMpATh CHOCOO pemeHUusT ¢ Y4ETOM HMMEIOIIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh BapHaHThl PEHICHUNA C Y4ETOM
HOBOI MH(pOPMAITUH.
CaMOKOHTPO.Ib, SMOIIHOHAJIbHBIH HHTE/JIEKT:
® BJAJCTh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJibTaTra perieHus
MaTeMaTHYeCKOM 3a1a49u;
® NpPEIBHUACTh TPYAHOCTHU, KOTOPbIE€ MOTYT BO3SHUKHYTH IPU PEIICHUHU 3a]1a4l, BHOCUTH
KOPPEKTUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OILICHUBATh COOTBETCTBHE pe3ysibTaTa JAEATEIbHOCTH IOCTABICHHOMN LIEJIM U YCIOBHSM,
OOBSACHATH MPUYUHBI JOCTHKCHUS WIIK HETOCTHXKEHUS LIEIH, HAXOIUTh OMIMOKY, aBaTh

OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyueHuss B 7 kJacce oOydaroUIMiics MOJYYUT CIEAYIOIIUME HpeAMETHBIE
pE3yJIbTaThI:

PacriozHaBaTh M3ydeHHBIE TE€OMETPUYECKUE (PUIYpbI, ONPEAENATh MX B3aUMHOE
pacnojiokeHue, n300paxxaTb reoOMeTpUUecKre GUTypbl, BHITOIHATH YEPTEKHU 110 YCIOBHUIO 331a4H.
W3mepsaTs NMHEMHBIE U YIVIOBBIE BEIMYUHBI. Pemars 3a1a4yi Ha BBIYKMCIICHUE IJIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenate rpyOyro OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B PEAJbHON KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyars pazmepsl 3TUX 0OOBEKTOB 10 MOPSAKY BETUUHHBI.

Ctpouts 4epTekH K FeOMETPUUECKUM 3a/1a4aM.

Ilonb30oBaTbcsd MNpPU3HAKAMM PABEHCTBA TPEYIOJIBHUKOB, HCIIOJIB30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 33/1a4.

IIpOoBONTE JIOTHYECKUE PACCYKIECHUS C UCIIOJIb30BAHMEM T€OMETPUIECKUX TEOPEM.

[lonb30BaTbcsd MpPU3HAKAMU DPABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBONCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ IIPSIMOYIOJBHOIO TPEYrOJbHUKA, B PELICHUU
T€OMETPUYECKUX 3a/a4.

OnpenensaTh NapauiedIbHOCTh NPSMBIX C MOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢ HUMH
cekymas. OnpenensTh NapayuieIbHOCTh MPSMBIX C TOMOIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK

OJIHOM IIPSIMOM 10 TOYEK APYTrOoH IMPsIMOiA.
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Pemate 3amaun Ha kieT4aroi Oymare.

[TpoBOAWTH BBIYMCICHUS W HAXOAWTh YHUCIIOBBIE W OYKBEHHBIC 3HAYCHHUS YIJIOB B
FeOMETPUUYECKHX 33Jla4axX ¢ UCIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB 1 MHOTOYT'OJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX IPU [IEPECEUCHUH ABYX MapalIesIbHbIX MPSAMBIX ceKyllel. Pemare
MIPaKTUYECKHE 3a7a4l Ha HAXO0KJICHUE YTJIOB.

Brnazsers noHsATHEM reOMETPUYECKOTO MECTA TOUEK. YMETh ONPEACIATh OUCCEKTPHUCY yIiia
Y CEepPEeIMHHBINA MEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOYEK.

DopMyIMpPOBATH ONPEACICHHUS OKPYKHOCTH M Kpyra, XOpAbl U JHUaMETpa OKPY>KHOCTH,
MI0JIb30BAThCSA UX CBOMCTBAMU. Y METh IIPUMEHSTh 3TH CBOWCTBA MPU PELICHUH 3a/a4.

Bnagerp moHsATHEM ONHMCAHHOM OKOJIO TPEYTOJIbHHUKA OKPYKHOCTH, YMETh HAaXOAUTh €€
neHtp. [lonp3oBarbes pakTamMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, U O TOM, 4YTO CEpPEAUHHBbIE NEPIEHAMUKYJSAPbl K CTOPOHAM TPEyTrOJbHUKA
MIEPECEKAIOTCS B OJIHOM TOUKE.

Brnamerp 1noHATMEM KacaTeabHOM K  OKPYXKHOCTH, IIOJIB30BaTbCAd TEOPEMOM O
NEPIEHAUKYISIPHOCTH KacaTelIbHOM U PaJinyca, IPOBEIEHHOIO K TOYKE KaCaHUsl.

[lonb3oBaTbcsl MPOCTEHIIMMH T€OMETPUYECKMMU HEpPAaBEHCTBAMM, [OHUMATh HX
MPaKTUYECKHI CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C TTOMOIIBIO IUPKYJISI U TIMHEUKH.

K koniy oOyuenuss B 8 kJacce 0OydarOUIMiiCs MOJYyYUT CIEAYIOIINE NpPEAMETHBIC
pe3ybTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, MX 3JEMEHTHI, IOJIb30BaThCA HX
CBOMCTBAMH NPU PEIICHUH T€OMETPUUECKUX 3a1ad.

[IpuMeHATh CBOWCTBA TOYKM TIEPECEUCHUs] MEIHUAaH TPEYroysibHUKa (IIEHTpa Macc) B
peneHun 3aaay.

Bragets moHsATHEM CpelHEN JIMHUM TPEYTrOJbHUKA U Tpaneluu, MPUMEHATh UX CBONCTBA
IpU pelIeHUH reoMeTpudeckux 3anad. llomb3oBaTthesi Teopemoirn danmeca U TeopemMol o
MIPOTIOPIIMOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JUIsl pEIICHUS MTPAKTUUECKUX 3a/1a4.

[IpumMeHsATh MpU3HAKU TTOA00US TPEYTOJIBHUKOB B PEIICHHH T€OMETPUUECKUX 3aa4.

[Tonb3oBatbes Teopemoit [Tudaropa ais perennst reoMeTpUYECKUX M MPAKTHUECKUX 3a/1ad.
CTpouTh MaTeMaTUYECKYIO MOJIENb B IPAKTUUYECKUX 33/1ayaxX, CAMOCTOSTENbHO JI€NIaTh YEPTEK U
HaXOJUTh COOTBETCTBYIOIINE IJIUHBI.

BiageTte NMOHATHSAMM CHUHYCa, KOCMHYyCa M TaHI€HCa OCTPOTO yIJla MNPSAMOYIOJBHOTO
TpeyronbHuKa. [101b30BaThCA STUMU MOHATUSAMHU JIJIs1 PEIICHUS MPAKTUYECKUX 3a]1a4.

Beruncnare  (pa3nuuHbIMEH - clIOCOOaMH)  IUIOMIAAL  TPEYTrOJbHUKA W TUIOIIATN
MHOTOYTOJBHBIX Quryp (moab3ysiCh, TJ€ HEOOXOAUMO, KaubKyasTopoMm). [lpumeHsTsh

MOJIYYCHHBIC YMCHUA B IIPAKTUYCCKUX 3a7avdax.
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Bnagers TNOHATHUSAMH BIMCAHHOTO M LEHTPAIBHOTO YIJIA, HCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX yTJaX, yriax MeXIy XopJAaMu (CEKYILMMNU) U yIie MeX/1y KacaTelabHOU U XOpA0H npu
pEILIEHNN T€OMETPUUYECKUX 3a/1a4.

Bnagers MOHATHEM ONUCAHHOTO YETBIPEXYTOJIBHUKA, NPUMEHATH CBOMCTBA OIMCAHHOIO
YETBIPEXYTOJIBHUKA [IPU PELICHUH 3a/a4.

[TpyuMeHsTh NOJyYEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTHYECKHE MOJEIH IS
3a[a4 peaqbHON KU3HU U IPOBOJUTH COOTBETCTBYIOILINE BHIYMCICHUS C IPUMEHEHUEM TOA00HS
U TPUTOHOMETPHH (II0JIB3YSCh, TJI€ HEOOXOAUMO, KAJIbKYJIATOPOM).

K koHiy oOyuenus B 9 kJacce oOydarouuiics IOJY4YUT CIEAyIOIIME IpeAMETHBIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMHU OCTPHIX YIIOB, HAXOAUTH C UX IIOMOIIBIO PA3ITUYHBIC
JJIEMEHTHI MPSMOYIOJIBHOTO TPEYIrOJIbHUKA («pELIeHHE HPSIMOYIOJbHBIX TPEYTrOJbHUKOBY).
HaxonuTh (¢ MOMOLIbIO KAJIBKYJIATOPA) [UIMHBI U YIJIbI AJ11 HETAOJUYHBIX 3HAUCHHH.

[Tonp3oBaTbest GOpPMyITaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM
JUTSL HAXOXKIEHHSI COOTHOIIEHUN MEX/1y TPUTOHOMETPUUECKUMU BEJIIMUYMHAMM.

Hcnonp30BaTh TEOPEMbl CUHYCOB U KOCHHYCOB JUJISl HAXOXACHUS Pa3IMYHbBIX 3JIEMEHTOB
TPEYTOJIbHUKA («pELIEHUE TPEyroJIbHUKOBY), NMPUMEHATh MX NPU PEIIEHUH TeOMETPUYECKUX
3az1a4.

Bnagers nonstusiMu npeodpa3oBaHus 1M0100Ms, COOTBETCTBEHHBIX JIEMEHTOB MOJA00HBIX
¢uryp. [lomp30BaTbcst CBOMCTBAMU 1OI00US IPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCISATH JJIUHBI U
HaXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IlpuMensaTs cBoiicTBa mogo0us B MPaKTUUECKUX 3a]ladax.
YMeTb NpUBOAUTH MPUMEPHI OJJOOHBIX (PUTYP B OKPYKAIOLIEM MUDE.

[Tonb30BaTbcs TeopeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O MPOU3BEIEHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaThbcss BEKTOpaMM, MOHMMATh HMX TIEOMETPUYECKMA U  (PU3MUYECKHH CMBICIH,
OPUMEHATh UX B PEUIEHUH TeOMEeTpUYEeCKUX U (usnueckux 3anad. [IpuMeHATH ckalsipHOe
IIPOM3BE/IEHNE BEKTOPOB AJIsl HAX0XK/I€HUS JUIMH U YIJIOB.

[Tonb30BaThCcs METOAOM KOOpPJAMHAT HA IJIOCKOCTH, MPUMEHSITh €ro B PpELICHUH
FEOMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Bnaners MOHATHSMM NPaBUIBHOIO MHOTOYI'OJIBHUKA, JJIMHBI OKPYXKHOCTH, JUIMHBI JTYyTH
OKPYXHOCTU M paJdaHHOM Mepbl yIJla, yMEeTh BBIYHMCIATH IUIOMIAAh Kpyra M €ro 4YacTew.
[TpyMeHsTh MOoTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax.

HaxoauTe ocu (MM LEHTPBI) CUMMETPUU (QUTYp, TPUMEHSTHh ABMXKEHHS IUIOCKOCTH B

HpOCTCfIH.IPIX ClIyvasx.
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HpI/IMeHﬂTB IMOJIYYCHHBIC 3HAHUA Ha IPAaKTUKEC — CTPOHUTH MAaTEMAaTHYCCKHUEC MOACIIHU IJId

3aaad peaHBHOfI JKU3HHU U IMPOBOAUTHL COOTBCTCTBYIOIINUEC BBIYUCIICHUS C IPUMCHCHUCM HOI[06I/ISI

U TPUTOHOMETPHYECKUX (QYHKIHI (TI0IB3YACH, 1€ HE00X0IUMO, KAIbKYISATOPOM).

TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB
IMpakr OJEKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB u Konrpon wuyecku (uuppoBbie)
n/m TeM NporpamMmmbl Bcero  bHbIE e o0pa3oBaTe/bHbIE
padoThI paGor | pecypchl
bl
IIpocreiimne
1 rE€OMETPHYECKUE durypet 14 1 5 https://resh.edu.ru/subject/17
MHUXCBOMCTBA. N3mepenne [7
T€OMETPUUECKUX BEIIMYUH
2 TpeyrobHAKE 29 2 5 ?;‘;ps://resh.edu.ru/sub|ect/ 17
3 TTapasiebHbIETPAMBIE,CYMM | 14 1 5 https://resh.edu.ru/subject/17
ayTJIOBTPEYTrOJIbHUKA Il
4 OKpyKHOCTBHKDYT. https://resh.edu.ru/subject/17
I'eomeTpuueckuenoctpoenn | 14 1 2 17/
4 i
Hosropenne mo reme https://resh.edu.ru/subject/17
S «TpeyromHuKny, 4 1 1 17/
«ITapanenbHble npsMbIE» —
OBIIEE KOJIMYECTBO YACOB 68 6 9
10 ITPOI'PAMME
TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC
KosmnuecTBo yacos
Ne  HaumeHoBaHHWe pa3leloB M TeM Konrpo IIpaktm JJeKTpoHHbIe (UM(POBbIE)
n/n MnporpaMmmaol Bcero | JbHBIC yecKue 05pa30BaTeJIbele pecypcehbl
padoTsl  padoThI
1 | Gersmpéxyrommm 12 1 3 https://resh.edu.ru/subject/17/8/
Teopema @aneca u TeopemMa o
2 MPOTIOPITHOHATBHBIX OTpe3Kax, 15 1 3 https://resh.edu.ru/subject/17/8/
110/100HbBIE TPEYTOJIbHUKU
IImomane. Haxoxnenue _
3 IUIOWAAEATPEYrOIbHIKOB uoq 1 3 https://resh.edu.ru/subject/17/8
MHOTOyrojibHbIX Quryp. [lnomaau
MoI00HBIX QUryp
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https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/8/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

4  Teopema Iluparopa u matama 1 3 https://resh.edu.ru/subject/17/8/
TPUTOHOMETPHUH
VYrubl B OKpPY>KHOCTH. BriucaHHble U

5 OIHMCAHHBIC YETHIPEXYTONbHUKH. 13 1 3 https://resh.edu.ru/subject/17/8/
Kacarenbnsle KOKPYKHOCTHU.
Kacanue okpyxkHOCTEM

OBIIEE KOJIMYECTBO YACOB IIO 68 5 15

[TPOTPAMME

TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC
Ne  HammeHoBaHHe pa3esioB U TeM KounyecTBo 4acoB JyekTpoHHBbIE (IU(PPOBLIE)
n/n  mporpaMmsl Bcero Konrtpo  IIpakr o0pa3oBaTe/ibHbIE PeCYpPChI
JbHBbIC )|
padoThl  YecKue
pador
bl
1 TPUrOHOMETPHSL. 16 1 3 https://resh.edu.ru/subject/17/9/
TeopeMLI KOCHUHYCOB U CUHYCOB.
Pemrenne TpeyrosbHUKOB
2 Ipeo6pasoBanue MoLoGHs. 10 1 3 https://resh.edu.ru/subject/17/9/
MeTpI/I‘leCKI/Ie COOTHOILICHHUA B
OKPY>KHOCTHU
3 BexTops! 12 1 3 https://resh.edu.ru/subject/17/9/
4 TIeKAPTOBBI KOOPIMHATH Ha 9 1 3 https://resh.edu.ru/subject/17/9/
IIJIOCKOCTHU
5 TIpaBUIIbHBIC MHOTOYTOIBHUKH. 8 1 3 https://resh.edu.ru/subject/17/9/
JInuHa OKpy»XKHOCTHU U IUTONIAb
Kpyra. Beraucnenue miomanei
6 JIBHKEHUATLIOCKOCTH 6 0 3 https://resh.edu.ru/subject/17/9/
7 Toropene o Teme «Pemmenne 7 1 3 https://resh.edu.ru/subject/17/9/
TPCYTrOJIbHUKOBY, «BGKTOPBI))
OBIIEE KOJIMYECTBO YACOB I10O 68 6 3

[TPOIT'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Marematuka. ['eomerpus : 7-9-e xnaccel : 6a30BbIif ypoBeHb :yueOHuK / JI.C. AtanacsH, B.®.

Byty3os, C.B. Kagomies [u mp.], — 16-e uzn., ctep. — Mocksa : [Ipocemenue, 2025. — 416 c. :

niI.

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

Mertoa. nocobue 7-9 I'eomeTpusi, ATaHacsiH
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

- Poccwiickas anekrponnas mkona https://resh.edu.ru/

- denepasabHBI HHCTUTYT MEAarorHueckux usMepenuit https:/fipi.ru/

- OJIEKTpOHHAs1 OMOIMOTEKA YUYEeOHUKOB M METOJIMYECKUX MaTepuasioB http://window.edu.ru/

- o0pa3oBaTeNpHBIA TMOPTAN A TMOATOTOBKM K JK3aMeHaM Mo NpopmibHOM U 06a3oBoi

mareMaTrke https://math-ege.sdamgia.ru

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTBUCTATUCTHUKAN.
7 - 9KJIACCBHI
MNOACHUTEJIBHASA 3ATINCKA

B coBpemeHHOM II(BPOBOM MUpPE BEPOSTHOCTD M CTATHCTUKA MPHOOPETAOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOUYKH 3PEHHs NMPAKTUUECKUX MPUIOKEHUH, TaK U UX POJId B 00Opa30BaHUH,
HE00X0IMMOM KaKAoMy yelloBeKy. Bospacraer uucio npodeccuil, npu OBIaJA€HUU KOTOPHIMU
TpeOyercst xopoias 0a3oBas MOATOTOBKAa B OOJACTH BEPOSITHOCTH M CTaTUCTUKH, Takas
MOJTOTOBKA BaKHA JUIsI MPOJOJDKEHHUS OO0pa30BaHUS W IS YCIENIHOH MPOQeCCHOHATBHON
Kapbephl.

Kax1p1ii uenoBek NocTOsTHHO IPUHUMAET PEIICHUs HA OCHOBE UMEIOIIUXCS Y HETO JJAHHbIX.
A st 000CHOBaHHOTO MPHHATHUS PEIICHUS B YCIOBUSAX HENOCTATKA MM M30BITKAa MH(DOpMAITUH
HEOOXOJUMO B TOM YHUCJIE XOpOouoO C(HOPMUPOBAHHOE BEPOATHOCTHOE M CTATUCTUYECKOE
MBIILUICHHE.

VMIMeHHO 1MO3TOMY OCTpPO BCTajla HEOOXOAMMOCTb C(OPMHPOBATH Y OOYyYarOIIUXCS
(YHKIIMOHAJIbHYI0 TIPaMOTHOCTb, BKIIIOYAIONIYyI0 B ce0d B KauyecTBE HEOThEMJIEMOM
COCTaBJSIIOLIEH yMEHHE BOCHPUHHMMATh M KPUTHUECKH aHAJIM3UpOBaTh HHGMOpMaLHIO,
NPEJCTaBICHHYIO B Pa3IMYHbIX (hopMax, IOHUMATh BEPOSITHOCTHBIN XapakTep MHOTUX peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEM, MPOU3BOINUTE IPOCTEUIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B Yy4e€0HOM Kypce C OCHOBHBIMHM INpUHLMIAMH cOopa, aHaiuM3a H
NPEJICTAaBICHNs JIaHHBIX W3 Pa3IMYHBIX cep KU3HM O0IIecTBa M TrocyAapcTBa MpHOOIIaeT
oOyyaromuxcss K OOIIECTBEHHBIM HHTepecaM. l3yueHne OCHOB KOMOWHATOPHUKH pa3BUBAET
HaBBIKM OpraHM3alliu nepedopa W MojcuéTa YMciia BapHAHTOB, B TOM YHCIE B NMPHKIATHBIX
3aJayax. 3HAKOMCTBO C OCHOBaMHU TeOpHH rpadoB co3gaéT MaTeMaTHueckuil GyHAaMEHT AJis
dbopMupoBaHus KoMIeTeHIM B oOnactu uHGOpMaTUKH U LUGPOBBIX TexHojorui. Ilpu
U3yYEHUH CTAaTUCTHUKH W BEPOSTHOCTH OOOTalaloTcs MpPEeJCTaBICHUS OOy4aroluxcs o

COBpeMeHHOﬁ KapTUHC MHpa U MCTOHAAX €ro HUCCICAOBAHU:, (I)OpMI/IpyCTCSI IOHUMAHHEC PpOJIH
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CTaTHUCTUKM KaK MCTOYHHMKA COLHMAIbHO 3HAUYMMOM HH(OpPMAIMK M 3aKIaJbIBAIOTCS OCHOBBI
BEPOSTHOCTHOT'O MBIIIJICHHUS.

B coorBercTBUM ¢ JaHHBIMH IIENSIMH B CTPYKType IpOrpaMMbl Y4eOHOro Kypca
«BeposTHOCTh W CTAaTUCTUKa» OCHOBHOIO OOIIEro oOpa3oBaHUs BbIIEICHBI CIEAYIONINE
coJiepkaTenbHO-MeToanueckue MuHuu: «llpeacraBnenue JaHHBIX U OMUCATENbHAS CTATUCTHKAY,
«BeposaTHOCTEY», «DIeMEeHTh KOMOMHATOPUKNY, «BBeneHue B Teopuio rpadosy.

Conepxxanne nuHun «llpeacraBieHne DaHHBIX W OMMCATENbHAS CTATUCTHKA» CIIY)KUT
OCHOBOI 111 OpMHUPOBAHUS HABBIKOB pabOTHl ¢ MH(OpPMALMEH: OT YTEHUS M UHTEpIpeTalun
uH(popMallMK, MpPEICTaBICHHON B TalnWIax, Ha JuarpaMmax M rpadukax, a0 coopa,
NPECTaBICHUS U aHAJIHM3a JJAHHBIX C UCIIOJIb30BAaHUEM CTATUCTHUECKUX XapaKTEPUCTUK CPETHUX
u paccenBaHus. PaboTas ¢ naHHBIMH, 00yYaroIIMecs] y4aTcsl CYMTHIBATH M WHTEPIPETHPOBATH
JaHHbIE, BHIBUTATh, ApIYMEHTUPOBATH U KPUTHUKOBATH IPOCTEHIIINE THUIIOTE3bI, PA3MBILIUIATH HaJl
dakTopaMu, BBI3BIBAIOUIMMH HW3MEHYMBOCTb, U OILEHUBATh WX BIIHMSHHE Ha paccMaTpUBaeMble
BEJIMYMHBI M TTPOIIECCHI.

WHTyuTMBHOE  MNpEeACTaBICHUE O  CIy4allHOM  W3MEHYMBOCTH,  HCCIEJOBaHUE
3aKOHOMEPHOCTEH U TEHACHLUN CTAHOBHUTCS MOTHBHUPYIOUIEH OCHOBOW AJIsi U3YYEHUS TEOPUU
BEpOATHOCTEH. boublioe 3HaYeHHe WMEIOT MPAKTUYECKUE 3aJaHMsl, B YACTHOCTH OIBITHI C
KJIACCHYECKUMHU BEPOSITHOCTHBIMHA MO/ICIISIMU.

[TonsiTe BEPOATHOCTH BBOJUTCS Kak Mepa IpaBaonoaodus ciaydaitHoro coOwitud. Ilpu
U3yYeHUH y4eOHOTo Kypca 00ydaronmecs 3HaKOMATCS ¢ TMPOCTEHIIMMU METOAaMU BBIYHCIICHHS
BEPOATHOCTEH B CIIy4alHBIX IKCIEPUMEHTaX C PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU UCXOJAMU,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee CIoXHbIE 3agauu. B
y4eOHBI Kypc BXOISIT HavajbHBIE NPEICTABICHUS O CIyYailHBIX BEIMYMHAX M WX UYUCIOBBIX
XapaKTePUCTHKAX.

B pamMkax yueGHOro Kypca OCylIecTBIsIeTCsS 3HAKOMCTBO 00YYaIOIUXCsl C MHOXKECTBAMU U
OCHOBHBIMHM ONEpalMsIMU HaJ MHOXKECTBAMHU, PAaCCMATPUBAIOTCS HPUMEpPbI NMPUMEHEHUS JUIs
pelieHus 3amav, a TaKKe HCIOJIb30BAHUS B JPYTMX MaTEeMAaTHYECKHX Kypcax M ydeOHBIX
npeaMeTax.

B 7-9 knaccax usyuaercst yueOHbIH Kypc «BepoaTHOCT U CTaTUCTHKA», B KOTOPBIA BXOASAT
paszzensl: «lIpencraBieHue AJaHHBIX U ONUcaTeIbHAs CTaTUCTUKAY», «BeposTHOCTBY, «DNeMEeHTHI
KOMOWHATOpHUKNY», «BBeaenue B Teopuro rpadoy.

Ha w3ydenue ydeOHOrO Kypca «BeposTHOCTh M ctatuctuka» orBogutcs 102 dgaca: B 7
kiacce — 34 vaca (1 yac B Hezento), B 8 kimacce — 34 yaca (1 vac B Henenio), B 9 kinacce — 34 yaca
(1 yac B HenenHO).

COAEPXAHUE OBYYEHUSA

7 KJIACC
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[IpencraBnenne AaHHBIX B BHJE TaOJUIl, Auarpamm, rpadukoB. 3amoJIHEHHE TaOJIuII,
YTEHUE U MOCTPOCHUE JHarpaMM (CTOJIOMKOBBIX (CTONIOUATHIX) M KPYTOBbIX). UTeHHe rpaduxos
peanbHBIX TMporeccoB. V3BrnedyeHue MHPOPMALMU W3 JUArpaMM M TaOIUI], HCIOJIb30BAaHHE U
UHTEpIpeTalys JaHHbIX.

OmnwucarenpHas CTaTUCTHUKA: CpefHee apudMeTHUecKoe, MeluaHa, pa3Max, Hauoouplee U
HaMMEHbIIIee 3HAaYeHUsI Habopa YMCIOBBIX AaHHBIX. [IpuMeps! cirydaifHON N3MEHUHMBOCTH.

Crny4aiiHblif SKCIIEpUMEHT (OTIBIT) U cllydaiiHoe coObiTHe. BeposTHOCTh M yactoTa. Ponb
MaJIOBEPOSTHBIX W MPAKTHUUYECKH JOCTOBEPHBIX COOBITUH B MpUpojae U B oOmiecTBe. MoHeTa U
UrpajibHasi KOCTh B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucno pédep U cyMMapHasi CTETIeHb BEPILIUH.
[TpencraBnenne o csznoctu rpada. Lenu u nukiel. Ilytu B rpadax. O6xon rpada (diinepos
nyTh). [Ipencrasnenue o6 opueHTUpOBaHHOM rpade. Pemenue 3agau ¢ momopto rpagos.

8 KJIACC

[IpencraBienne JaHHBIX B BUJE TaOJIUI, TUarpaMM, rpadukos.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, IOAMHOXecTBO. Onepauuu HajJ MHOXECTBaMHU:
o0beMHEeHHe, IepeceyeHue, JomnojgHeHue. CBolicTBa omepauuMidi  HaJl MHOXKECTBaMM:
[EePEMECTUTENIbHOE, COuYeTaTelNbHOE, paclpeieiuTenabHoe, BKItoueHus. lcnosnb3oBanue
rpadu4ecKoro MpeiCcTaBICHUs] MHOKECTB JUIsl OTIMCAHMS PEabHBIX MPOIECCOB U SBJICHUH, MPH
peLIeHNH 3a1a4.

W3mepenune paccenBaHusl AaHHBIX. Jlucrnepcuss M CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. /lnarpamma paccerBaHusl.

OneMeHTapHble COOBITUS ciyyailHoro ombita. CrydaiiHele coObiTus. BepositTHocTn
coObITH. OTIBITH C PABHOBO3MOKHBIMH JIEMEHTAapHBIMU COObITHSAMU. CiyuaitHbiii BbIOOp. CBs3b
MEXJly MaJOBEPOATHBIMU U MPAKTHUUYECKU JTIOCTOBEPHBIMU COOBITHSIMHU B NPUPOE, OOIIECTBE U
HayKe.

JlepeBo. CBolicTBa 1epEBbEB: €AMHCTBEHHOCTD IIyTH, CYLIECTBOBAHUE BUCAYEH BEPILNHBI,
CBSA3b MEXJy 4YMCIOM BeplMH U yucioMm pédep. IlpaBuno ymHokeHus. Pemenue 3amgau c
MOMOIIBIO TpadoB.

[TpotuBomnonoxHsle coObITUsA. Jnarpamma Diinepa. OObeaMHEHHE U TepecedeHue
coObITuil. HecoBmecTHbIie coObITHS. POpMyIIa CII0KEHUS BEpOATHOCTEH. Y CIIOBHASL BEPOSITHOCTD.
[IpaBuno ymuoxenus. HezaBucumbie coObiTus. [IpencraBnennue skcnepuMeHTa B BUJE JIepeBa.
Pemenne 3a1a4 Ha HaXOXACHUE BEPOATHOCTEN C MOMOIIBIO JIEPEBA CIyYailHOTO dKCIIEPUMEHTA,
auarpamm Jumiepa.

9 KJIACC
[IpencraBienue JaHHBIX B BUJE TaONHIl, Juarpamm, rpagukoB, HHTEpPIIpETalUs JaHHBIX.

UrteHne u mocTpoeHue Tabaull, Auarpamm, rpaduKoB 1O peaTbHBIM TaHHBIM.
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[TepectanoBku u ¢akropuasn. CodyeTaHuss U 4HCIO codeTaHuil. TpeyrombHuK [lackars.
Pemenue 3a1a4 ¢ UCMONb30BaHUEM KOMOMHATOPHKH.

['eomerpuueckast BeposSTHOCTb. CilydaiiHblii BHIOOp TOYKM M3 (UTyphl HA IUIOCKOCTH, U3
OTPE3Ka U U3 1yT'M OKPYKHOCTH.

UcnpiTanue. Ycenex u Heynada. Cepus UCOBITaHUN 10 nepBoro ycnexa. Cepusi UCIbITAaHUN
bepnyu. BeposiTHOCTH cOObITHI B cepuu UcbITaHU bepHyu.

CnyyaifHasi BeJIMUMHA M paclpelielieHue BepoATHOCTEH. MaremaTudeckoe OXXKHJIaHHUE U
auctiepcusi. [IpuMepsl MaTeMaTHYECKOTO OXHUAAHUS KaK TEOPETHYECKOrO CPEIHEr0 3HAYEHUS
BEJIMYMHBL. MaTeMaTuyeckoe OXuJaHue U JUCIEPCHS CIy4alHOW BEJIUYMHBI «UHCIO YCIEXOB B
CepUM UCIBITAHUN bepHyum».

[TonsiTue 0 3akoHe OonbpIIKX yKcen. Mi3Mepenue BeposTHOCTEH ¢ IMOMOIIbIO YacToT. Poib u
3HaYeHHE 3aKOHa OOJIBIINX YHCEN B MPUPOJIE U OOIIECTBE.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INIPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBLIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOEHHUS IporpaMMmbl yueOHOro kypca «BeposTHocTh U
CTaTHCTHKA» XapaKTEePU3YIOTCSI:

1) naTpuoTHYECKOE BOCIIUTAHME:

IpPOSIBJIGHUEM MHTEpeca K TMpOLUIOMY U HACTOALIEMY POCCHHCKOM MaTeMaTuKH,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTHKEHUSIM POCCUHCKHX MaTeMaTHKOB M POCCHUMCKON
MaTeMaTUYeCKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3THUX JOCTH)KEHUHN B JPYIHX HayKaX U MPHUKIaIHBIX
chepax;

2) rpaIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEH TpakJIaHMHA M pealu3allid €ero Ipas,
IPEJICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (PYHKIMOHUPOBAHUS pPa3IMUHBIX CTPYKTYD,
ABJIEHUH, MPOLEyp I'PaXkJIaHCKOro olmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKHUX IMPOOJieM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHXKEHUM
HayKH, OCO3HAHWEM BaKHOCTU MOPAJIbHO-3TUYECKUX NMPUHIIUIIOB B JESITEIBHOCTH YUEHOTO;

3) Tpy/oBOe BocniuTanue:

YCTAaHOBKOW Ha aKTUBHOE y4acTHE B PELIEHUH MPAaKTUYECKUX 3aJad MaTeMaTU4ecKoi
HaNpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMAaTHYECKOro 0O0pa3oBaHUs HA MPOTSXKEHUU BCEH
KHU3HH JUI YCIEIHONW Tpo(ecCHOHANBHOMN NesITeIbHOCTH U pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPaeKTOPUH OOpa3oBaHUS U

JKN3HCHHBIX ITJIAHOB C y‘IéTOM JIMYHBIX UHTCPECOB U O6II_[eCTBeHHI)IX HOTpG6HOCTGI7];
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4) 3cTeTHYECKOe BOCIUTAHHE:

CIIOCOOHOCTBIO K HMOILMOHAIIEHOMY M 3CTETUYECKOMY BOCHIPHUATHIO MAaTEMaTHYECKUX
00BEKTOB, 33124, PEHICHH, pacCyXICHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpHGHTaHHeﬁ B JCATCIBHOCTH Ha COBPCMCHHYI CHCTCMY HAy4YHBIX HpCI[CTaBHCHI/Ifl 06
OCHOBHBIX 3aKOHOMCPHOCTAX pPAa3BUTHUA UYCJIIOBCKA, IIPUPOABI H OGIJ.[CCTBa, IIOHUMAaHHUEM
MaTeMaTHYeCKOW HayKH Kak c(hepbl 4YeIOBEUECKOW NEATEIbHOCTH, JTaloB €€ pa3BUTUSI H
3HAYUMOCTH JJIsl Pa3BUTUS IUBUIN3AIMH, OBJIAJICHUEM SI3bIKOM MATEMAaTUKHA M MAaTEMaTUYECKOM
KyJIbTYpO Kak CpEICTBOM I[IO3HAHHUS MHpPA, OBJIAJCHHEM [MPOCTECUIINMH HABBIKAMH
HCCJIeIOBATEIbCKOM eITCIIbHOCTH,

6) puznyeckoe BocnuTanue, GopMUpPOBaAHHE KYJIbTYPHI 310POBbSI H IMOIMOHAILHOI0
0J1aronosIy4us:

TOTOBHOCTBIO MPUMCEHATH MAaTEMATUUCCKHUE 3HAHUS B MHTCPECAaX CBOCTO 3J0POBbA, BEACHUA
3710pOBOro 00pasa >kKu3HU (30POBOE MHUTAHHUE, COATIAHCUPOBAHHBIN PEXHUM 3aHITHI U OTABIXA,
perynspHas (Gu3nueckas akTUBHOCTb), C(hOPMUPOBAHHOCTHIO HABBIKA pe(IEKCHUU, TPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ IpaBa JPyroro 4eIoBeKa;

7) 3K0JIOTHYECKO€e BOCTIMTAHHE:

OpHGHTaHHeﬁ Ha IMPUMCHCHHUC MAaTCMAaTUYCCKUX 3HAaHUHI AJI1 pCHICHUS 3a1a4 B O6JI&CTI/I
COXPAaHHOCTH OKPY)KaIOHIGI\/JI CpCabl, ILUIAHUPOBAaHUA IIOCTYIIKOB M OLCHKHM HX BO3MOXKHBIX
MOCIEACTBUIA ISl OKPY>KAIOLIEH cpeibl, 0CO3HAHUEM TJI00ANIbHOIO XapakTepa SKOJIOTHYEeCKHX
npo0sieM U yTel UX pelieHus;

8) amanTauus K M3MEHAIOLIUMCS YCJIOBUSIM COIHATBLHOIM M PUPOIHO# cpe/bl:

TOTOBHOCTHIO K I[CI\/'ICTBI/ISIM B YCJIOBUAX HGOHpC)IGJ'IéHHOCTI/I, IOBBIICHUIO YPOBHA cBOEr
KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JESITEIbHOCTh, B TOM YUCJIE YMEHHE YUUTHCA Y APYTUX
Jr0JIel, mMpuoOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHWS, HABBIKU U KOMIETCHIIUU U3
OIIbITa APYTHX;

HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHMI, B TOM uMcie GOpMYJIUPOBATH WUIEH,
MOHSTHSI, TUIIOTE3bl 00 O0OBEKTaX W SIBICHUSAX, B TOM UHCJIE paHee HEW3BECTHBIX, OCO3HABATH
neduIUTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIPUHUMAThH CTPECCOBYIO CUTYAITHIO
KaK BbI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTHPOBaTh NPUHMMAEMble pEIIeHUuss U JeicTBUS,
dbopMyIMpOBaTh U OIIEHUBATH PUCKHU U MOCIECTBUS, HOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/1bHBbIC YHHBEPCAJIbHbIC YUeOHbIEe 1eHCTBUSA

Ba3oBble Jjornueckue aeiicTBus:
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BBISIBJISITh M XAapaKTEpU30BaTh CYLIECTBEHHbIC NMPU3HAKU MATEMaTHYECKHX OOBEKTOB,
NOHATUH, OTHOIIEHWH MEXIYy MOHATHUAMH, (OPMYIMPOBATH OIpPEICICHUS IOHITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIN PU3HAK KJIaCCU(UKALUU, OCHOBAHUSA i1 0000IIEeHUs U
CPaBHEHHUsI, KpUTEPUU ITPOBOAMMOIO aHAJIN3A,

BOCIIPHHUMATh, (HOpMyIupoBaTh U NpeoOpa3oOBHIBATH CYXKACHUS: YTBEPAUTEIbHBIC H
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U O0IINE, YCIOBHBIE,

BBISIBJIATh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U NMPOTUBOpEYUs B (akTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX, Mpeularatb KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTHUBOPEUHIL;

JieNlaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYyKTHBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIACHUN (IIPSAMbIE U OT POTUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECJIOKHBbIE JO0Ka3aTebCTBA MaTeMaTHYeCKuX (aKToB,
BBICTPAaNBaTh apryMEHTALUIO, PUBOJIUTH NMPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PacCyXICHMUS;

BbIOMpaTh crnoco0 pemeHus ydyeOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pemieHusi, BEIOMpaTh HanboJee MOIXOAANIINA ¢ YYETOM CaMOCTOSTENBHO BBIICICHHBIX

KPUTEPHEB).

ba3oBble ucciaenoBaTeLCKHeE AeliCTBHSA:

UCIIONIb30BAaTh  BOMPOCBI  KaK  HCCIICIOBATCIIbCKHA ~ WHCTPYMEHT  IMO3HAHUS,
(bopMyIHpPOBaTH BOMPOCHI, (PUKCUPYIOLIHE MPOTHBOPEUUE, MPOOIIEMY, CAMOCTOSATEILHO
YCTaHaBJ'H/IBaTI) HCKOMOE€ M JaHHOC, q)OpMI/IpOBaTB FI/IHOT€3y, apFYMCHTI/IpOBaTB CBOHO
HO3UINI0, MHCHHE;

MPOBOAUTHL MO CAaMOCTOSITENIbHO COCTABICHHOMY IUIaHYy HECIOXHBIA JKCIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAaHNE TI0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTHYECKOTO O0OBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXIy COOOI;

CaMOCTOSITENLHO (POPMYTUPOBATH 0O0OOIIEHHS U BBIBOJIBI IO PE3YJIbTATaM MPOBEAEHHOTO
HaOIO/IEHUs, HMCCIEOBaHUs, OLIEHUBATh JOCTOBEPHOCTHh IOJIYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 00OOIIEHNI;

HpOFHO3I/IpOBaTI) BO3MOXXHOC paSBI/ITI/Ie HpOIICCCZl, a TaK>KC BBIABHUT'aTh Hpe)]HOJ'IO)KCHI/IH 0

€T0 pa3sBUTUH B HOBBIX YCJIOBHUAX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M U30BITOYHOCTH WH(GOPMAITUH, TaHHBIX, HEOOXOAMUMBIX JIJIS
pelIeHus 3a/1a4u;
BBIOMpaTh, aHAIM3UPOBATH, CHCTEMATHU3UPOBATh U HWHTEPIPETHPOBATH HH(OPMAIIHIO

pa3IMYHbIX BUJOB U (POPM MpeICcTaBICHHUS;
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BbIOMpaTh (opMy MpeIcTaBlieHUs WHOOPMALIUK U WIUTIOCTPUPOBAThH pelllaeMble 3a1a4u
CXEeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;
OLICHUBATh HAJA&KHOCTh MH(POPMAIMN MO KPUTEPUAM, MPEIJIOKEHHBIM YUHUTEIEM HWIIU

c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENILHO.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JeHCTBHUA:

BOCIIPHHUMATh U (POPMYyITUPOBATH CYXAEHUS B COOTBETCTBHH C YCJIOBHUSMHU U LEISMH
oOLIeHMs], SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pEHMSI B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOy PELICHMs 3ajaud, KOMMEHTHPOBATh
MOJTyYEHHBIN pe3yybTar;

B X0JIe OOCYKIEHHS 3a7jaBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaeMOU TE€MbI, MPOOJIEMBbl,
pelaeMoii 3a/1auu, BbICKA3bIBaTh UJICH, HALIEJICHHBIC HA TIOUCK PEIIECHUs, CONOCTABIATh
CBOM CYKJICHUS C CY>KJICHUSIMU IPYTUX YUACTHUKOB JTMAIOra, OOHAPYKUBATh pa3iuiue U
CXOJICTBO TIO3MLIMH, B KOppekTHOH (opme dopmymupoBaTh pasHOTIacus, CBOH
BO3PaKEHUS;

MPEJICTaBIISTh Pe3yIbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTAa, UCCIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpATh (QopMaT BBICTYIUIEHHS C Y4€TOM 3ajad Ipe3eHTaluu Hu
0COOCHHOCTEH ayaUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOM U MHANUBUAYAIbHON pabOThl PU
peleHnr y4eOHbIX MaTeMaTHUYeCKHX 3a]1a4;

IPUHUMATD 11€JIb COBMECTHOM JESITEIBbHOCTH, IJIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOM
paboThl, pacpenensaTh BUIbI padOT, JOrOBApUBATHCS, 00CYKIaTh MPOIIECC U Pe3yJIbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

y4acTBOBATh B TPYMIIOBBIX opMax paboThI (00CYyX IEHUSI, 0OMEH MHEHHUSIMH, MO3TOBBIC
LITYPMBI U JIPYTHE), BHIIOJIHATH CBOIO YacTh PadOThl U KOOPJIMHUPOBATH CBOU JEHCTBUS
C IpyTMMH YJI€HaMU KOMaH/ 1bl, OLICHUBAaTh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOIYKT 11O

KPUTEPHIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

PeryasitTuBHbIC YHUBepCaJbHbIC y4eOHbIE el CTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJISITh IIJIaH, AJITOPUTM pelIeHHs] 3ajadd (WiIM €ero 4Yacth),
BbIOMpaTh C€HocO0 pemeHuss ¢ Y4YETOM MMEIOIIUXCS PECYpPcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh M KOPPEKTHPOBATh BapUaHThl PEIIEHUN C y4ETOM

HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOaAMU CaMOITPOBEPKH, CaAMOKOHTPOJIA IpOoLeCCa U pe3ysibTaTa PCHICHUSA

MaTeMaTHYeCKON 3aJ1a4H;
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® MpeABHAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTH NPHU PELICHUM 3a7aud, BHOCHUTH
KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
® OLIEHUBAThb COOTBETCTBUE pE3ysbTaTa JAEATEIbHOCTU IOCTABICHHON LIEJIU U YCIOBUAM,
OOBSCHSTH MPUYHUHBI JOCTHKCHHS WM HEJIOCTIIKEHUS 1[EJTH, HAXOIUTh OMIHOKY, TaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.
MNPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 7 Kjacce oOydaromMiics MOJIYYUT CIEAYIOIIME IpEeIMETHBIC
pe3yJbTaThl:

Uurath uHpOpPMALHNIO, NPEICTABICHHYIO B TaOJIHMIAX, Ha AMAarpamMmax, HpPEICTaBIATH
JaHHBIC B BUJEC TAOIUIl, CTPOUTH IUArpaMMBbI (CTOJIOMKOBBEIE (CTONOYATHIE) U KPYTOBBIE) TIO
MaccHBaM 3HAYCHHI.

OnuceiBaTh ¥ HHTEPNPETHUPOBATH pEATbHBIC YHCIOBBIC JaHHBIC, IPEJICTABICHHBIC B
Ta0JIMIax, Ha AUarpaMMmax, rpadukax.

Hcnonp30BaTh A ONHMCAHMS JaHHBIX CTAaTUCTUYECKUE XapaKTEPUCTHKU: CpeIHee
apudmeTnyeckoe, MeraHa, HanOoJbIIee U HAaNMEHbIIIee 3HAYCHHUS, pa3Max.

HmeTs mpencTaBieHUE O CIydyalHOM HM3MEHUMBOCTH Ha MpUMEpax IeH, (U3MYECKUX
BEIIMYMH, AHTPOIOMETPUYECKUX JaHHBIX, HMETh TPEJCTABIEHHE O CTAaTUCTUYECKOU
YCTOMYUBOCTH.

K konmy oOyuenus B 8 Kkiacce oOydaromuiics MOJIYYUT CIEAYIOIIME IPEeIMETHBIC
pe3yNbTaThI:

W3Bnekate u mpeoOpa3oBbiBaTh HHGOPMAIUIO, TPEACTABICHHYI0 B BHAE TaOUII,
JIuarpamm, rpauKoB, MPEACTABIATh JaHHBIE B BUAC TaOIUIl, AHarpaMm, rpaduxos.

OnuceIBaTh IaHHBIE C TOMOIIBIO CTATUCTUYECKHUX MOKa3aTesei: CpeAHUX 3HaUYCHUN U Mep
pacceuBaHus (pa3Max, JUCTIEPCUSI U CTAHJAPTHOE OTKIOHEHHUE).

Haxoauth 4aCTOTHI YNCITOBBIX 3HAYECHUN M YACTOTHI COOBITUI, B TOM YHCIIE TI0 pe3yJIbTaTaM
W3MEPEHUN 1 HAOJIOICHUH.

HaxoauTb BepOSITHOCTH CITy4aifHBIX COOBITHI B OIIBITAX, 3HAs BEPOATHOCTH JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OMBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.

Hcnonp3oBaTh rpaduyeckue MOJENH: JI€PeBO CIy4YallHOTO SKCIIEPUMEHTA, JUarpamMmbl
Diisiepa, ynciaoBasi npsmasl.

OnepupoBaTh MOHATUSIMU: MHOKECTBO, IOJMHOECTBO, BBINOJIHATh ONEpPAlUA HaJ
MHOXECTBaMU: O0BbEIMHEHUE, MepeceueHue, JOMOTHEHHE, MEePEUnCIATh JIEMEHThl MHOXKECTB,

MMPUMCHATH CBOMCTBA MHOYKECTB.
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Hcnonp3oBaTh rpaduueckoe NpeACTaBICHHE MHOXKECTB M CBSI3ed MEXAY HUMHU JUIs
OMKCAHUS TPOIECCOB W SIBICHUI, B TOM YHCJIEC MPU PEIICHWU 3alad U3 JPYTUX Y4eOHBIX
MPEAMETOB U KYPCOB.

K xonmy oOyuenus B 9 kiacce oOydaromuiics MOIYYUT CIEAYIOIIME IpPEeIMETHBIE
pe3yabTaThI:

W3Briekath ¥ IpeoOpa3oBEIBaTh HH()OPMAIINIO, TIPEACTABICHHYIO B PA3TUYHBIX UCTOYHUKAX
B BUJC TaOJuWIl, aAuarpamMM, rpa@uKoB, MPEACTABIATh JAHHBIC B BHJE TAONHIl, JAHATPAMM,
rpadguKoB.

Pemarp 3amaun opraHM30BaHHBIM MEPEOOPOM BapHUAHTOB, a TAKXKE C MCIOJIb30BAHHEM
KOMOMHATOPHBIX TIPABUI U METOJIOB.

Hcnonp30BaTh onucaresibHbIE XapPAKTEPUCTUKU U1 MACCUBOB YHMCIIOBBIX JTAHHBIX, B TOM
YUCJIE CPEJHUE 3HAUYEHUS U MEPbI pACCEUBAHMUS.

HaxoauTh 4acTOThl 3HaYEHUI ¥ 4aCTOTHI COOBITHS, B TOM YHUCIIE MOIb3YSCh PE3yIbTaTaMU
MPOBEAEHHBIX U3MEPEHUI U HAOJIOICHUH.

Haxoautb BEpOsSTHOCTH CITy4alHBIX COOBITHN B M3YYEHHBIX OIBITaX, B TOM YHCJIE B OIBITaxX
C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPUSIX UCIIBITAHUN JI0 TIEPBOTO ycrexa, B
cepusix ucnblTanuil bepHymu.

NmeTs peacTaBiieHUE O CIIy4YalHOW BEJIMYMHE U O PACHPEICIICHUN BEPOSATHOCTEM.

HNMeth mpencTaBieHne O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B

CJly4aliHOM U3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U OOLIECTBE.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIACC
DJIeKTpPOHHbIe (uHM(ppoBbIE)
Kosaun4yecTBo 4acoB oOpa3oBaTejibHbIE pecypchl
Ne  HammeHoBaHHMe pa3iejioB U
Mpakr
/I | TeM MPOrpamMMbl Kountpo
HYeCKH
Bcero | JabHBIC e
padoThbI paGoThi
1 IpencraBieHne TaHHBIX 7 0 5 https://resh.edu.ru/subject/16/
2 OnucarenabHas CTaTUCTUKA 8 1 5 https://resh.edu.ru/subject/16/
3 | Ciryuaiinas H3MEHUHBOCTH 6 0 5 https://resh.edu.ru/subject/16/
4  Baenermue B Teoprio rpahoB | 4 0 1 https://resh.edu.ru/subject/16/
5 BepostHocTe M wacToTa 4 1 1 https://resh.edu.ru/subject/16/
CIIy4alHOTO COOBITHS
6  Iloeropenue kypca 7 kiacca g 1 1 https://resh.edu.ru/subject/16/
OBILEE KOJIMYECTBO HACOB 341 3 9
I10 ITTPOIT'PAMME
TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC
DJIEeKTPOHHbIE (uugposbie)
KoanuectBo yacos o0pa3oBaTe/bHbIE pecypcChl
Ne  HaumMeHOBaHHe pa3ieioB
N/l ¥ TeM NPOrpaMMbl Kontpo IIpaktn
Bcero  JabHbIE YyecKue
padorsl  padoThI
1 TToBTopeHye 4 0 1 https://resh.edu.ru/subject/16/
Kypca7kiacca
,  OuHcateibHas cTaTHCTHKE. 4 L 1 https://resh.edu.ru/subject/16/
PaccenBanue n1aHHBIX
3 MuokecTsa 4 0 1 https://resh.edu.ru/subject/16/
4 BeposTHoCTs  CTyuaiinoro | g L 1 https://resh.edu.ru/subject/16/
COOBITHS
c Beemenne B TEOpHIOr 4 0 1 https://resh.edu.ru/subject/16/
pagos
6  Cryuaiiisie coGbrtus 5 1 1 https://resh.edu.ru/subject/16/
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https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

ToBTopenue 3a Kypca 8 4 https://resh.edu.ru/subject/16/
KJj1accCa

7

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC
DJIeKTPOHHbIE (ungposbie)
H KounyecTBo 4yacoB o0pa3oBaTe/ibHbIE PecypChl
AUMCECHOBaAHHUE
Ne pasaesioB " TeM
n/n Konrpo IlIpakTn
NporpaMMbl
Bcero JbHBIE @ YecKue
padoTrbl  padoThI
1 TToBTOpeHHe Kypea 4 0 1 https://resh.edu.ru/subject/16/
8kJacca
5 IeMEHThI 4 1 1 https://resh.edu.ru/subject/16/
KOMOMHAaTOPUKHU
3 ['eomeTpuueckas 5 0 1 https://resh.edu.ru/subject/16/
BCPOATHOCTD
4 cnbiranusBepry i 6 1 1 https://resh.edu.ru/subject/16/
5 Ciryuaiinas BenuamHa 6 0 1 https://resh.edu.ru/subject/16/
6 ToToperme 3a kype 9 g 1 0 https://resh.edu.ru/subject/16/
KJjiacca
OBIIIEE KOJIMYECTBO 34 3 5
YACOB I10 ITPOT'PAMME

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

Marematrka. BeposaTHocTh U cTaTHCTHKA: 7-9-€ Kitacchl: 0a30BbIid ypPOBEHb: yUEeOHUK: B 2

yactsx // U.P. Beiconkuit, 1.B. fAmenko; nox pen. 1.B. Amenko — M.: [Ipocemienne, 2023.

METOINYECKHE MATEPHAJIBI IS YUUTEJIA
Marematrka. BeposaTHOCTh U cTaTHCTHKA: 7-9-¢ Kitacchl: 0a30BbIid ypPOBEHb: yUEeOHUK: B 2

yactsx // Y.P. Beicoukwuii, N.B. Slmenko; nox pen. U.B. Smenko — M.: Ilpocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

- Poccwiickas anexkrponHas mkoma https://resh.edu.ru/
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- denepaabHBI HHCTUTYT MEAarOrHUeCKUX uaMepenuit  https://fipi.ru/
- QIIEKTPOHHAs OMOIMOTEKa YUeOHHKOB U METOIMYECKUX MaTepuanoBhttp://window.edu.ru/

- 00pa3oBaTeNbHBINA TOPTAJ IS MOJATOTOBKH K 9K3aMeHaM 10 MpoduiIbHOM 1 6a30BOi
mareMaTHke https://math-ege.sdamgia.ru

65


https://fipi.ru/

