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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no marematuke A ooyyatrouiuxcst 5—9 knaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B nporpaMmme 1o MaTeMaTUKE YYTEHBI UJIEH U TTOJOKEHUSA
Konnenmuu pazputusi Matematudeckoro odpasoanus B Poccuiickoit denepanmu.

[IpenmeToM MaTeMaTUKH SBASIOTCA PyHIaMEHTaJIbHbIE CTPYKTYPhI HAILIETO MUPa
—POCTPAHCTBEHHBIE POPMBI U KOJIMYECTBEHHBIE OTHOIICHHS (OT MPOCTEUIINX,
YCBAaWBAEMBIX B HEITOCPEACTBEHHOM OIIBITE, A0 TOCTATOYHO CII0KHBIX,
HEOOXOUMBIX JIJISl Pa3BUTHS HAYYHBIX U MPUKIIATHBIX UEH).

MaremaTuyeckue 3HaHHUsI 00eCIeYrBal0T MOHUMAHKUE MPUHIIUIIOB YCTPONCTBA U
UCIIOJIb30BaHUSI COBPEMEHHON TEXHUKHU, BOCIIPUSATUE U UHTEPIIPETAIUIO
COLIMAJIbHOM, SdKOHOMHYECKOM, MOJIUTUYECKONH UHPOpMALIUH, JAIOT BO3MOKHOCTb
BBITIOJHATH PAcU€Thl M COCTABIISATH aJTOPUTMBbI, HAXOJAUTH U IPUMEHATH (POPMYJIbI,
BJIA/IETh MPAKTUYECKUMU MPUEMAMH T€OMETPUUECKUX U3MEPEHUI U MOCTPOCHHUIA,
YUTAaTh UHPOPMALIKIO, PECTABICHHYIO B BUJIE TAOJIHII, TUarpaMM U rpaduKoB,
KUTh B YCIOBUSX HEONPEEIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapakTep
cilydaiHbIX coObITUH. M3ydueHne MaTeMaTuKu GOopMUpPYET Y 00ydarouxcs
MaTEMaTUYECKUI CTUIIb MBILLUICHNS, IPOSIBISIOIIANCS B ONPEACIIEHHBIX
YMCTBEHHBIX HaBBIKAX.

OOyuaromyecst OCBauBarOT TaKHWE MPUEMBI K METOAbI MBIIIIICHUS, KaK WHAYKIIHS
JeAyKIUs, 0000IIeHNEe M KOHKPETHU3allvs, aHAJIN3 U CUHTE3, KiIaccuukamus u
cucTemMaTHu3anus, abcrparupoBanue u aHaorus. OObEKThI MATEMAaTHYCCKUX
YMO3aKJIIOUCHUH, IPaBUIIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOSHUM, CIIOCOOCTBYIOT BEIPAOOTKE yMEHUS (OPMYITUPOBATH,
000CHOBBIBATh M JIOKA3bIBATh CYXKIACHHS, TEM CaMbIM Pa3BUBAIOT JOTHYCCKOE
MBIIIJICHHE.

N3yyenue maTemMaTuku obecrieunBaeT (OpMHUPOBAHUE ANTOPUTMHUECKON
KOMIIOHEHTBI MBIIIJIEHUS U BOCIIUTAHUE YMEHUN I€ICTBOBATH 110 3aJaHHBIM
aJIropuTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B
Mpoliecce penIeHus 3a7a4 — OCHOBOM y4eOHOM JEeSITEIIbHOCTH Ha ypOKax
MaTeMaTUKU — Pa3BUBAIOTCA TBOPUYECKAsl U MPUKJIIAJIHASI CTOPOHBI MBIIILJICHHUS.
OO0yueHune MaTeMaTHKE JAET BO3MOKHOCTh Pa3BUBATh Y O0YUaIOIIUXCSl TOUHYIO,
palMoOHaIbHYIO0 U HHPOPMATUBHYIO peUb, YMEHUE OTOUpaATh Haubosee
MOAXOASINE SA3bIKOBbIE, CHMBOJIIMUECKHUE, TPAPUUYECKHIE CPEICTBA JAJIsI BEIPAKECHUS
CYXKJICHHI U HAIJISIAHOTO UX npejcTaBieHus. [Ipyu u3ydeHnn maTeMaTuku
OCYIIECTBIISIETCS] 00111€€ 3HAKOMCTBO C METOJaMU MO3HAHUSI I€HCTBUTEIBHOCTH,



MIPEACTABICHUAMU O MPEIMETE U METOAAX MATEMATUKH, UX OTINYUU OT METOJ0B
JIPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HayK, 00 0COOCHHOCTSAX MPUMEHEHUS
MaTE€MaTHKH JUIS PELICHUs HAYYHBIX U PUKJIAJHbIX 3a1a4.

IIpuopuTreTHBIMH LEJAMHU 00y4EeHUSI MAaTEeMaTHKe B 59 KJiaccax siBJIAIOTCH:

e (opmMupoBaHHE LIEHTPATbHBIX MATEMATUYECKUX MOHATUM (YUCIIO, BEIUUMHA,
reoMeTpuyeckas purypa, nepeMeHHas, BEpOsITHOCTb, DYHKIIMS),
o0ecrevnBaroInX
PEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUUYECKOT0 00pa3oBaHus
oOyyJarommxcs;

® [0/BeICHUE O0YYaIOIIMUXCS HA JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKHU M OKPYXKaIOUIEro MUpa, TOHUMAaHUE MaTEeMaTUKU KaK
4acTH
oO11el KyJIbTYphl YEJIOBEUECTBA;

® DPa3BUTHE UHTEJUICKTYaAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydarommnxcs,
NO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUM, KPUTUYHOCTH
MBIIILICHHUSI,

MHTEpECA K U3YYCHUIO MATEMATUKH;

e (opmupoBanue QPyHKIIMOHATBHON MaTEMaTUYECKON TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSIBICHUS MAaTEMAaTHUYECKUX MOHATHIA, 0ObEKTOB U
3aKOHOMEPHOCTEHN
B PEAJIbHBIX KU3HEHHBIX CUTYAIUSIX U MIPU U3YUECHHUH JIPYTUX yUEeOHBIX
IPEIMETOB,

NPOSIBIICHUS 3aBUCUMOCTEHN M 3aKOHOMEPHOCTEH, (DOPMYITUPOBATH X HA S3BIKE
MaTE€MAaTHKHU U CO3/1aBaTh MaTeMaTUYECKUE MOJIENIN, IPUMEHITh OCBOCHHBII
MaTE€MAaTHUYECKUW anmnapar i peuIeHUs MPaKTUKO-OPUEHTUPOBAHHbBIX 3a/1a4,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJIYyYEHHBIE PE3YJIbTATHI.

OCHOBHBIE TUHUU COZIEpPKAHUA IPOrPaMMBI IT0 MaTeMaTHKe B 5—9 Kilaccax:
«Ywucna v BEIYUCICHUS», «ANredpa» («Anredpandeckre BRIPAKCHUSY,
«YpaBHEHUS U HEPABEHCTBAY), «DyHKuUN», «I'eomerpus» («I'eomeTpuueckue
Gurypsl u ux cBoiictBay, «/3MepeHre reoOMeTpUUECKUX BETUUUHY),
«BeposTHOCTB U cTaTUCTHKAY. J[aHHBIE JIMHUU Pa3BUBAIOTCS MapajuiesibHO,
Ka)KJasl B COOTBETCTBUU C COOCTBEHHOMH JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJ(HA OT
JOpYroM, a B TECHOM KOHTaKT€ U B3AaUMOJCHUCTBHH.

Copaep:xaHue nporpaMmbl o0 MaTeMaTHKe, pacipeaeaéHHOe 0 TojlaM O0y4eHMUs,
CTPYKTYpPUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHIIUITUATIbHBIM
BOIIpocaM oOyuaroiiuecs: 00palaauch HEOJHOKPATHO, YTOOBI OBJIaICHUE



MaTeMaTUYeCKUMH MOHSATUSIMH U HaBBIKAMU OCYIIECTBISUIIOCH MOCIE0BATENbHO U
MOCTYNaTEIbHO, C COOTIOJICHUEM MTPUHIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS
BKJIIOYAIUCH B OOIIYI0 CUCTEMY MaTeMaTUYECKUX MPECTABICHUN 00y4aromuxcs,
pacuupsis 1 yriryossist e€, o00pa3ysi IpOYHbIE MHOKECTBEHHbBIE CBSI3H.

B cootBerctBUM ¢ ®I'OC OO0 Marematuka siBisieTcsi 00s3aTeNbHBIM yUeOHBIM
MpPeIMETOM Ha YPOBHE OCHOBHOTO o01iero oopazosanus. B 5-9 knaccax
MaTeMaTHKa M3Yy4yaeTcs B paMKax CIEAYIOIUX y4eOHBIX KypcoB: B 5—6 Kkiaccax —
Kypca «MartemaTukay», B /-9 kinaccax — Kypco «Auredpa» , «['eomerpusi» u
«BeposTHOCTh U CTATUCTHKAY.

OO6r1ee 9nciIo YacoB, OTBEICHHBIX IS U3YYCHUSI MATEMATUKH Ha YPOBHE
OCHOBHOTO 00111eT0 0OpazoBanus, — 1054 yaca: B 5 kimacce —204 yaca (6 4acoB B
HeJento), B 6 kimacce — 204 yaca (6 yacoB B Henelnto), B 7 kitacce —238 vacos (7
4acoB B HeJelto), B 8 kitacce — 204 vaca (6 gacoB B Heeno), B 9 kimacce —204 yaca
(6 yacoB B HEJICIIO).

®opmbl yueTa padoueil nporpaMMbl BOCIIUTAHUA.
BOCIIUTATEJIbHBINA IOTEHIIUAJ YYEBHOI'O IIPEJMETA «MATEMATHKA»

peayin3yeTcs uepes:

e [IpUBJICYCHUE BHUMAHUS OOYYAIOUIMXCS K HMCTOPUM MaTE€MaTHKH M BKIJIATY
PYCCKHX YUYEHBIX B Pa3BUTHE HAYKH, UX CUCTEME KU3HEHHBIX IIEHHOCTEH,
00II1eCTBEHHOM TTO3UIIMH U 00pa3y KU3HH,
aKIEHTHI Ha IICHHOCTHBIE ACTIEKThI M3yYaeMbIX HA YPOKax MOHITUN U METOJIOB,
nogbop  TEKCTOBBIX  337ad  HA  UCTOPUYECKOM,  KpPAeBEIUECKOM,
HKOHOMHYECKOM, SKOJIOTUYECKOM MaTepHase;

e OpraHm3anuio paboThl C TOJIy4aeMoll Ha ypoke uHpopmarmend (B T.4.
CTaTUCTHYECKOW), HHUIIMMPOBAHUE €€ aHalin3a, OOCYKICHHS, BBICKa3bIBAHUS
00y4aromMMHCs CBOETO MHEHHS TI0 €€ TIOBOY, BRIPAOOTKHA CBOETO OTHOIIICHUS
K HEW;

e JIEMOHCTPAIMIO OOYYAIOUIUMCSl MPUMEPOB JYUIINX YEJIOBEUECKUX KAadyeCTB
gepe3 moAadOp COOTBETCTBYIONIMX IMPAKTUKO-OPUEHTHUPOBAHHBIX 3a1a4 JJIs
peleHus;

e IMOWCK pa3HbBIX CHOCOOOB pelieHuss MNpOOJEMHBIX CUTyallud M HX
o0cyXIcHHE;

e IPUMEHEHUE HA YPOKE HHTEPAKTUBHBIX (hOpM pabOThl ¢ OOYHAIOUIUMUCH:
WUHTEIJICKTyaIbHBIX WrP, CTUMYJIUPYIOMUX TMO3HABATEIBHYIO MOTHBAIIHIO
o0yyJaromuxcsi; AUCKYCCUM, KOTOpbIE AAIOT OOY4YaroIIMMCS BO3MOXKHOCTh
MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO JTUAJIOTA; TPYIMIIOBON pabOTHI



WK paboThl B Mapax, KOTOpPbIE y4yaT OOy4aromuxcs KOMaHJHON pabore u
B3aMMOJIEHCTBUIO C IPYTUMU 00yYaIOIIMMUCS;

e VHUIMMPOBAaHME U  HOAJEPKKY  HCCIEIOBATEIbCKOM  NESATENBHOCTH
o0yJarolmuxcsd B paMKax pealu3allid UMU HHIUBUIYaJIbHBIX M TPYHIOBBIX
UCCIIEOBATENbCKUX IIPOEKTOB, YTO JacT OOydyaroluMCs BO3MOYKHOCTb
NpUOOPECTH HABBIK CaMOCTOSATENIBHOTO PEIICHUS TEOPETUUECKOM MpOOIIEMBI,
HaBbIK TEHEpUpOBaHHS U OQOpMIIEHUS COOCTBEHHBIX WJEH, HaBbIK
YBOKUTEIBHOIO OTHOILEHUS K YYXKUM HJesM, Oo(QOopMJIEHHbBIM B padoTax
ApYyrUX  HCCIENOoBaTeNel, HaBbIK MMyOJIMYHOrO  BBICTYIUICHHS  THeEpen
ayJUTOpHUEH, apryMEHTUPOBAHUSI U OTCTaWBaHUs CBOEH TOUKH 3PEHHSL.

N3y4yeHue MaTeMaTHKHM HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHus
HAINPaBJIEeHO HA JOCTUKeHUEe 00YyYAIIIMMHCS JUYHOCTHBIX,
MeTanpeAMeTHbIX H MPeAMETHBIX 00pa30BaTeIbHbIX Pe3yJbTATOB 0CBOEHHS
y4eOHOro nmpeaMmera.

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJbTAaThl OCBOCHUS MPOTPaMMbl Yy4eOHOTO Kypca
«Anrebpa» XapaKTepu3yloTCs:

1) naTpuoTHYeCKOe BOCTIMTAHME:

NPOSIBJIEHUEM HMHTEpeca K MPOIUIOMY H©  HACTOSIIEMY POCCHICKON
MAaT€MAaTHK{A, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUUCKUX
MAaTEMATUKOB M POCCUUCKOW MAaTeMaTUYECKOW IIKOJbI, K HMCIIOJb30BAHUIO ATHUX
JTOCT)KEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskaaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN Trpak/laHWHA U pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TPakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXIECHUIO 3TUUECKHUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTHYECKUM MPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MaTeMaTH4YeCKOM HAMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHWs Ha TMPOTSKEHWU BCEW JKM3HU JISl YCIEMHOW MpodhecCHOHATBHOM
JESTENPHOCTH W PA3BUTHEM HEOOXOJMMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHINBUIYAIBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:



CIOCOOHOCTBIO K 3MOLUMOHAIBHOMY M 3CTETUYECKOMY  BOCIHPHUSITHIO
MaTeMaTUYecKuX OOBEKTOB, 3aJay, PEUICHHM, pacCyXJICHUW, YMEHHUIO BHUJIEThH
MaTeMaTUYeCKrue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'O IO3HAHMA:

OpUEHTaluel B JIEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHbIX
MIPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOlIecTBa, MOHMMAaHUEM MATEMAaTUYECKOM HAyKH Kak cQepbl YeI0BE4YECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAUYMMOCTH JJIsl Pa3BUTHUS LIMBUIM3ALUU,
OBJIaJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKOH KyJIbTYpOil KaK CpeJcTBOM
NO3HAHUS MHpA, OBJAJEHUEM MPOCTEHIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NesITebHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YHsI:

TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHMYECKHUE 3HAHUS B MHTEpPECax CBOETo
3I0pOBbs,  BENIEHHUSA  3JI0pOBOro  oOpa3a KM3HM  (3I0pOBOE  TUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBBbIKa pPEQIIEKCHUU, MPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHUM JJIs pelleHus 3a1a4
B 00JIaCTH COXPAaHHOCTU OKpY)KAIOIIEH Cpenbl, IUIAHUPOBAHUSA IOCTYIKOB MU
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUI MJIs OKpY)KaloLeH Cpebl, OCO3HAHUEM
r7100aJIbHOI0 XapaKkTepa dKOJIOTMUECKUX Mpo0OJieM U MyTel UX pelleHus;

8) ajanTanusi K U3MEHSIIOIMMCS YCJOBHSIM COLMAJBHON M NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEIl KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIE
YMEHHUE YUUTHCS y JPYTUX JIoJeHd, NMpuoOpeTarb B COBMECTHOH NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHLIUH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoOBaTh WU, MOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCPUIMUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE PAa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYI0  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAaEMble pPELICHUS] U JAEUCTBUS, (POPMYIHpPOBaTH U OLEHUBATH PUCKU H

MOCIEACTBUSA, POPMHUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBIIAATD M XapaKTePU30BaTh CYHICCTBEHHBIC MPU3HAKH MAaTEMaTHUECKUX
OOBEKTOB, TOHATHI, OTHOLICHUH MEXIy MOHSATHAMH, (OPMYITUPOBATH
OTpe/ieNeHUs]  TMOHSTHUW, YCTaHABIMBATh CYIIECTBEHHBIM  MpPU3HAK
KJaccu(UKalMi, OCHOBaHUS Jii OOOOIIEHHS W CpaBHEHHS, KpPHUTEpUU
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (HopMynupoBaTh ¥  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENbHBIE M OTpHUIATENbHBIC, CIWHWYHBIE, YacTHBIE W 0O0Inue,
YCITIOBHBIE;

BBISIBIIATH ~ MaTEeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeunss B (akTaxX, MAaHHBIX, HAONIOMECHUSX U YTBEPKICHUSAX,
npeiaraTh ~ KPUTEPUH  JJISl  BBISABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNiaTh BBIBOJBI C HWCIOJB30BAHHUEM 3aKOHOB JIOTUKH, IEAYyKTHBHBIX M
VMHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;
pa3dupaTh T0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (TIPSMBIE U OT
NPOTHBHOIO), MPOBOJHWTH CAMOCTOATEIHLHO HECIOXKHBIC JIO0Ka3aTelhCTBA
MaTEeMaTUYEeCKUX (AKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BBIOMpATh CIOCOO pemieHus ydeOHOW 3ajadyu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIIeHHs, BHIOMpaTh HauOoJiee MOAXOAAIUNA C YIETOM
CaMOCTOSATEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBareLCKue TeCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIIENOBATEIBCKANA WHCTPYMEHT IO3HAHUSA,
dbopMyUpoBaTh BOMPOCHl, (UKCUPYIOIIME TMPOTHBOpEUYHE, MpPoOIeMYy,
CaMOCTOSATETIbHO YCTAaHAaBIMBAaTh HCKOMOE U JaHHOe, (HOpMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAaMOCTOSITENIBHO COCTaBIGHHOMY TUIaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOONbIIIOE  WCCIIENOBaHME  TIO0  YCTAHOBJICHUIO
OCOOCGHHOCTEM MaTeMaTUYEeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATETHHO (POpMyIHpOBaTH 000OIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAaHUS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U O00OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIBUTATH
MIPEIIOIOAKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BbIIABJIATHE HCAOCTATOYHOCTH H N30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBIX,
H€O6XOI[I/IMBIX AJIA pCHICHUA 3ada4u,



BbIOMpATh, aHAJIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
MH(}OPMAIUIO Pa3IMYHbIX BUAOB U (POPM MpPENCTABICHUS;

BbIOMpaTh (QopMy TmpeacTaBieHHs HWHGOpPMAUUMU W WIUTIOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMHM, JAuarpaMMaMiu, HWHOW Tpadukoil U ux
KOMOHHAIIHSIMU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMU IO KPUTEPHUSM, MPEAJIOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIpUHMMATh H  (HOPMYJIUPOBATh CYXKICHUS B COOTBETCTBHHM C
YCIIOBUSMH M LEISIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M NMHCBMECHHBIX TEKCTaX, JaBaTh MOSCHCHHS TIO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYXICHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY OOCYKIaeMOHN TEMBI,
pOOJIEMBI, peacMOM 3aJa4M, BICKa3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUAMH JPYTHUX
YYAaCTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHM, B
KOpPpeKTHOU (hopme hOpMYITUPOBATh PA3HOTJIACHS, CBOM BO3PAKEHUS;
NPEJICTaBIATh  pE3yJbTaThl  pEIICHWS  3aJa4yd,  SKCICPHMCHTA,
UCCIIEIOBAaHUsA,  TMPOEKTa,  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3CHTAIMH U OCOOCHHOCTEN ayTMTOPUU;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIECTBA  KOMAaHJAHOM |
UHAUBUAYATbHOM paOOThl MpU pPEHICHHH Y4YeOHBIX MaTeMaTUYECKUX
3ajay;

NPUHUMATH 11€JIb COBMECTHOM JESATEIBHOCTHU, MJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTh BHABI padOT, TOTOBApUBATHCA,
0o0CcyX1aTh TPOLIECC U Pe3yJIbTaT padoThl, 0000IaTh MHEHUS HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYyNMHoBBIX ¢Gopmax paboTel (0OCyKaeHus, oOMeH
MHEHUSIMH, MO3TOBbIE€ IITYpPMBl U JPyTU€), BBIMOJIHATH CBOIO YacThb
paboOThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTHMMH YJI€HAMU KOMAaH/IbI,
OIICHMBATh KadyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM pEUIeHUs 3aAadyu (WU ero
4acTh), BHIOUPATHh CIMOCOO PEIHIEHUS] ¢ YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ yU€TOM HOBOU MH(POPMAIUU.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



e BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca H
pe3yibpTaTa peueHrs MaTeEMaTUYECKON 3aa4u;

e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OUTMOOK, BHISBICHHBIX TPYAHOCTEH;

e OLECHMBATh COOTBETCTBHUE PE3YyJbTATA JAEATEIBHOCTH IMOCTABICHHOW LEIN
U YCIIOBUSIM, OOBSICHATh IPUUYMHBI JOCTUKEHUS WA HEAOCTUIKEHUS LIETH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIbTATbBI

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI IO MaTEMaTUKE MPEICTABICHBI
0 rojilaM 00y4YeHHUs B CJICAYIOIINX pa3jiesiax MporpaMMbl B paMKax OTJIEITbHBIX
y4eOHBIX KypcOB: B 5—6 Kjaccax — Kypca «Maremaruka», B 7-9 kiaccax — KypcoB
«Anrebpay, «['eomeTpus», « BeposiTHOCTh U CTATUCTUKAY.

Y4ueOnbii Kypc «MaTemaTuka»
U1 00yJaromuxcs 5-6 Kiaccos

[TpuopuTeTHRIMHU LEISIMU O0YUCHHSI MaTeMaTHKe B 5—6 Kilaccax sSBISIFOTCS:

e TpOAODKEHHE (OPMUPOBAHUS OCHOBHBIX MAaTEeMaTHYEeCKHX TOHSATHN
(uncnmo, BeNMMYHMHA, TreoMeTpuyeckas ¢urypa), 00ecTeUHBAIOIINX
IIPEEMCTBEHHOCTh W MEPCIEKTHBHOCTh MAaTEMaTHYEeCKOro 00pa3oBaHUs
oOydJarommxcs;

e pa3BUTHE UHTCIUICKTYyalbHBIX U TBOPYECKUX  CIIOCOOHOCTEH
oOyJaromuxcs, IO3HABATCIIBHONH  aKTUBHOCTH,  HCCIICIOBATEIBCKHIX
YMEHHH, HHTepeca K U3yUYeHUIO MAaTEeMaTHKU;

e TMOJABEACHHE O0YYAIOIIUXCS HA JOCTYITHOM JJISI HUX YPOBHE K OCO3HAHUIO
B3aMIMOCBSI3M MaTEMAaTUKH M OKPYKAIOIIETO MUPA;

e (dopmupoBanne GYHKIUOHATHHOW  MATEMAaTHYECKONM  T'PaMOTHOCTH:
YMEHHS PAcTiO3HABATh MATEMAaTUYECKHE OOBEKTHI B PEaTbHBIX KU3HCHHBIX
CUTyallusiX, TMPUMEHATh OCBOCHHBIE YMEHHUS I PEIICHUS TPaKTHKO-
OpHEHTUPOBAHHBIX 3aJ]1a4, HHTEPIPETUPOBATH MOJYYECHHBIC PE3YIbTAThl U
OIICHUBATh UX HAa COOTBETCTBHUE MPAKTHIECCKON CUTYaIUH.

OcCHOBHBIC JMHUU COJEpPKaHHWsS Kypca MaTeMaTHku B 5—6 Kimaccax —

apuMeTHYeCKass W TEeOMETpPHUYeCKas, KOTOphIE€ pPAa3BHUBAIOTCS IMapajlIeIbHO,
KaXXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT



IpYroy, a B TECHOM KOHTAaKTE€ U B3aUMOACHUCTBUU. Takke B Kypce MaTeMaTHUKU
MIPOUCXOUT 3HAKOMCTBO C DJIEMEHTaMU alureOpbl U ONMUCATEIILHONW CTATUCTUKH.

N3yuyenue apupMeTnyeckoro maTepuana HAUMHAETCS CO CUCTEMAaTH3aluu U
pa3BUTHUSL 3HAHUN O HATYPaJbHBIX YMCIAX, MOJYYEHHBIX HAa YPOBHE HA4YaJIbHOTO
oOmrero o0pazoBanusi. [Ipu 3TOM COBEPIIEHCTBOBAHUE BBHIYUCIUTEIHHON TEXHUKH
u (HOPMUPOBAHHME HOBBIX TEOPETUUYECKUX 3HAHUW COYETACTCS C pPa3BUTHEM
BBIYUCIIUTEIBHON KYJIbTYPhl, B YaCTHOCTU C OOYyYEHHUEM MPOCTEHIINM MNpuéMam
MPUKUJKUA U OIIEHKU PE3yJbTAaTOB BBIYHUCICHUN. M3ydeHHE HATypalibHBIX YHUCEI
npoaoJKaeTcss B 6 Kiacce 3HAKOMCTBOM C HAaYaJdbHBIMU TOHATUSIMH TEOPUU
JNETUMOCTH.

Hauano u3yueHus: OOBIKHOBEHHBIX M JECATHYHBIX IpoOe OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Tal B OCBOEHUU APoOeil, Korja MpoMCXOJUT 3HAKOMCTBO C
OCHOBHBIMU HJICSIMU, TTOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
npo0eil B TOJIHOM 00BEME MPEIIeCTBYET U3YUYEHUIO JECSITHYHBIX IPOOCH, 4TO
11eJIECO00pa3HO C TOYKH 3PEHMsSI JIOTUKH H3JIOKEHHUS YUCIOBOW JIMHUM, KOT/a
npaBuja JICUCTBUHA C  JIECATUYHBIMH JpOOSIMH  MOXXHO OOOCHOBAaTh YK€
U3BECTHBIMU QJITOPUTMAMHU BBITIOJIHCHUS JICMCTBUN C OOBIKHOBEHHBIMH JIPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU JIPOOSIMU PACIIUPUT BO3MONKHOCTU JJISI TIOHUMAHUS
0Oy4YaromMUMHCS MPUKIATHOTO MPUMEHEHHUSI HOBOW 3allMCH MPU U3YYCHUH JIPYTUX
IPEAMETOB U MPU MPAKTUYECKOM HCHOJb30BaHHH. K 6 Kilaccy OTHECEH BTOPOM
Tan B U3YYEHHM JApoOeil, rje NPOUCXOAUT COBEPUICHCTBOBAHWE HABHIKOB
CpaBHEHUS W TIpeoOpa3oBaHUsl ApOOEH, OCBOCHHE HOBBIX BBIUYHUCIUTEIBHBIX
aIrOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUYMCICHHUM, B TOM YHUCJIE 3HAYCHUH
BBIPKEHUH, COIepKAIIUX U OOBIKHOBEHHBIE, U ICCSITHYHBIE IPOOH, YCTAHOBIICHUE
CBsI3€H MEXIy HUMHU, PACCMOTpPEHHE MPUEMOB PEIlIeHUs 3a7a4 Ha TpoOu. B Hauane
6 KJ1acca MpOUCXOAUT 3HAKOMCTBO C MOHATHEM IPOLIEHTA.

OCOOEHHOCTBI0O M3yUYEHHUS TOJOXKUTEIBHBIX W OTPULIATEIBHBIX YHCEI
SABJISIETCS TO, YTO OHU TAK)KE€ MOTYT PacCMAaTPUBATHCA B HECKOJIBKO 3TamnoB. B 6
KJIacce B Haudayie u3ydyeHuss Tembl «llomoKuTenbHblE W OTpULIATEIBHBIC YHCIIA»
BblIIENAeTCd noaTeMa «Llemple uwmcima», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENIBHBIMU ~ YWCIAMH U JEUCTBUSIMU C  MOJOXHUTEIbHBIMU U
OTPULATEIIBHBIMU YKCJIAMUA IPOUCXOJUT HA OCHOBE COAEPHKATEIBHOIO IMOJAXOAA.
DTO0 MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYAIOIIMXCS MPAKTHUECKH
CO BCEMM OCHOBHBIMH IOHATUSIMHU TEMBI, B TOM YHWCJIC U C PaBUJIAMHU 3HAKOB IIPU
BBITIOJTHEHUN apu(METHUCCKUX NeWCTBHUM. M3ydeHne pannoHaIbHBIX YUCENT Ha
ATOM HE€ 3aKOHYHUTCS, a OyJEeT MPOJIOJIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOy4eHHMM pEIIeHHI0 TEKCTOBBIX 3a/1ad B 5—6 Kiaccax HCIOJIB3YIOTCS
apudmeTrueckue npuémsl pemenus. [Ipu oTpaboTKe BRIYUCIUTEIbHBIX HABBIKOB B
5—6 KJjaccax paccMaTpUBAIOTCS TEKCTOBBIE 3aJlau CJIEAYIOIIMX BHUJIOB: 3aJa4l HA



IBUKEHUE, Ha YacTH, HA INOKYNKH, Ha pPabOTy M MPOU3BOAUTENBHOCTh, Ha
MIPOLIEHTHI, HA OTHOLIEHU U Tponopuuu. OOydarouecss 3HaKOMSTCS ¢ IpUEMaMu
pemieHuss 3ajad  nepedopoM BO3MOXKHBIX BapHaHTOB, YyyaTcsi paboTaTth C
uH(popmalmeil, npeacTaBIeHHON B (popMe TaOIHIl UM AUATPAMM.

B mporpamme yueOHoro kypca «MaremMartuka»  MpeayCMOTPEHO
(opMupoBaHUE TPOINEAEBTUYECKUX alreOpanveckux npejctaBieHuil. bykBa kak
CUMBOJI HEKOTOPOT'O YHUCJIa B 3aBUCMMOCTH OT MaTEMaTUYECKOTO KOHTEKCTa
BBOJUTCSl MOCTENEHHO. BykBeHHass CHMBOJIMKA HIMPOKO HCIOIB3YETCS MPEXKae
BCEro JUIsSl 3alMCH OOIIMX YTBEPXKICHUU U MPEeIOKEHUH, PopMyll, B YaCTHOCTH
JUTSI BBIYMCJICHUS] TEOMETPUUECKUX BEJIMYUH, B KAUECTBE «3aMECTUTEIIS) YHUCTA.

B mporpamme yuebHoro kypca «Maremaruka» MpeACTABICHA HaIJIsIHAS
reoMeTpus, HaIpaBJICHHAS Ha pa3BUTHE o0Opa3Horo MBIIILJICHUS,
IPOCTPAHCTBEHHOTO BOOOpaXKEHUs, U300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN ATam
B HU3YyYEHUU T'C€OMETPUHU, KOTOPHIA OCYIIECTBISETCS HA HAIJISIIHO-TIPAKTUYECKOM
yYpOBHE, OMMPAETCs HA HArJIsAIHO-00pa3HOe MbIlUIeHHe oOydvatoniuxcs. bombinas
pOJiIb  OTBOAMTCS  MPAKTUYECKOM  JIEATEIBHOCTHU, OIBITY, OSKCIEPUMEHTY,
MozenupoBanuio. OOydaromuecs: 3HAaKOMSITCS ¢ TEOMETPUUECKUMU (PUTypamMu Ha
IUIOCKOCTH U B TMPOCTPAHCTBE, C UX MPOCTEUIIMMU KOHPUTYpAIUsSMU, YydaTcs
U300pakaTh WX HAa HEJIMHOBAHHOM M KJET4aToW Oymare, paccMaTpUBaIOT HX
npocreiine cBolcTBa. B mporecce M3ydeHUs HArjasiiHOM Te€OMETpPUU 3HAHUS,
NOJIyYeHHbIE OOYYaroImIMMHUCS Ha YpOBHE HadajdbHOro oO0Iero ooOpa3oBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSFOTCS.

CornacHo yueOHOMY IUJIaHy B 5—6 Kiaccax H3y4aeTcsi MHTETPUPOBAHHBIM
npeaMeT «MaTeMaThka», KOTOPBIM BKJIIOYaeT apuMeTHUeCKuid Marepual Hu
HATJISAIHYI0 TEOMETPHUIO, a TaKKe MPONEACBTUUECKUE CBEACHHS U3 anreOphl,
AJIEMEHTHI JIOTUKH M HavaJla ONUCATEIbHOW CTaTUCTUKHU.

Ha usyuenue ydebHOoro kypca «Martemarumka» orBogutcs 408 gacoB: B 5
kiacce — 204 yaca (6 yacoB B Henelnto), B 6 kinacce — 204 yaca (6 4acoB B HEJETIO).



COIAEPKXAHUE OBYYEHUA
5 KITIACC

HatypajbHble 4ncjia 1 HYJIb

Hatypansnoe uucno. Psa nHarypanbhbix uncen. Yucno 0. M3oOpaxenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJAUHATHOU (YUCIOBOM) PSIMOM.

[lozurnmonnass cucrtemMa cuuclieHus. Pumckas Hymepanus Kak MpUMeEp
HETO3UITMOHHOM CUCTEMBI CUUCIeHUs. JlecaThuuHasi cucTeMa CUMCICHUS.

CpaBHeHHE HATypaJIbHBIX YHUCEJ, CPAaBHEHHUE HATYPAJIbHBIX UUCEN C HYJIEM.
Cnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCET.

CrnoxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJS MPH CIOXKEHUU. Brruutanue
KaK JelcTBHe, 0OpaTHOE CIOKEHHUIO. Y MHOKEHHE HATypaJIbHBIX YUCEJ, CBOMCTBA
HyJd W ©IWHMIBI TIpU YMHOXKEHWH. JleneHue Kak JeicTBue, O0OpaTHOE
yMHOeHUI0. KOMITIOHEHTHI AEHCTBUM, CBS3h MEXAy HUMH. [IpoBepka pesynbTaTa
apudMeTHIecKoro JneicTBusa. llepemecTuTenbHOE M coueTaTelIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUSI U YMHOXXECHUS, PACHpPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OyKB /st 0003HAUEHUSI HEU3BECTHOTO KOMITIOHEHTA U 3alHCH
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

JlenuTenu W KpaTHBIE YHWCIA, pa3iokKeHWe Ha MHoxuTenu. I[IpocTeie u
COCTaBHbIE 4YHCla. J[eMMMOCTh MpOU3BEeAEHUA. [[eTMMOCTh CyMMBI M Pa3HOCTH.
[Ipuznaku npemumoctn Ha 2, 5, 10, 3, 9. HauOGonpmuii oOmUNA JEIUTEIb.
Hanmensinee obimiee kpaTHoe. JleneHue ¢ 0CTaTKOM.

CreneHp C HaTypaJibHbIM MOKa3aTeJeM. 3aluCh 4YHUCIa B BHJE CYMMBI
Pa3psIHBIX CIAraeMbiX.

HucioBoe BbIpaxkeHUE. BpIUHCIEHHE 3HAYEHUW YMCIOBBIX BBIPAKECHU,
MOPSANOK  BBINIOJHEHUS  JAeUcTBUM.  Mcrionb3oBaHWE  NOpW  BBIYMCIIEHUAX
MIEPEMECTUTEIIBHOTO M  COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJOXEHHUS U
YMHOXEHUS, PACIPEICIUTEILHOTO CBOMCTBA YMHOXKECHUSI.

podu

[IpencraBmenne o Jgpobm Kak cmocoOe 3aldCH  YacTH  BEIIMYMHBL.
OObikHOBeHHBIC ApoOu. [IpaBuibHBIE W HempaBWibHBIE ApoOu. CmenraHHas
Ipo0b, TPENCTABICHUE CMENIaHHOW JpoOM B BHUJE HEMPABWIBHONW ApoOW W
BBIJICIICHUE TICJIOW YaCTH YHCIIa M3 HEeNpaBMIbHOW apobu. M3o0paxkenue apodei
TOYKaMH Ha YUCJIOBOM mpsMoii. OCHOBHOE CBOKCTBO Jipoou. CokpalieHue aApooei.
[IpuBenenue n1pobu Kk HOBOMY 3HaMeHareln. CpaBHEHUE APOOEH.

CrnoxeHue U BbIUMTaHUE JpoOeil. YMHOXKEHUE U JelieHHe ApoOei, B3auMHO
oOpatHble poOu. HaxoxaeHrue 4acTv 1eaoro W IEJIOoro Mo ero 4acTu.3ajayu Ha
COBMECTHYIO paloTy.



Jlecatuunasi 3anuck aApoOei. IlpencraBienue aecsiTUYHON OpoOu B BUIE
OObIKHOBEHHOH. MM300paxkeHne AEecATUYHBIX JApoOel ToukaMu Ha YHCIOBOM
npsiMoil. CpaBHEHUE AECATUYHBIX IpOOEH.

Apudpmernyeckue JAEUCTBUS € JAECATHUHBIMU JpoOsmu. OKpyrieHue
JECATUYHBIX IPOOEH.

Pemenne TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3amay  apudMeTHyecKUM  crocoOoMm. Pemienue
Jornyeckux 3aaad. PemieHuwe 3amad mepedOpoM BceX BO3MOXKHBIX BapHAHTOB.
Hcnonb3oBaHue npu penieHnu 3a7a4 TaOIuI] U CXEM.

Marematuyeckue monenu. llepeBoj ycnoBusi 3ajJayd Ha MaTeMaTUYECKUM
a3bIK. PaboTa ¢ MaTeMaTHYeCKUMU MOJACIISIMH.

Pemenue 3amad, coiep)Kallux 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIUYUHBI:
CKOpPOCTb, Bpe€Ms, pacCTOSIHHE, I1I€Ha, KOJMYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEpEHUsi: Macchl, 00bEMa, IEHBI, PACCTOSHUSA, BpPEMEHH, CKOpocTH. CBs3b
MEXy €IUHUIIAMUA U3MEPEHUS KaXK0N BETUINHBI.

Pemenne ocHOBHBIX 33724 Ha JpoOu.

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUArPaMM.

HarusaHas reomerpust

Harnsanuele npencrtaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTpE30K, JIyY, yroJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTo1. [Ipsamoi,
OCTpPBIH, TYIIOU U Pa3BEPHYTHINA YTJIbL.

JInnHa oTpe3ka, METPUYECKUE E€IUHULBI JUIMHBL. [[I1uHa JoMaHOU, nepuMeTp
MHOTOYroJibHHKa. VI3MepeHne U MocTpoeHue yrioB ¢ MOMONIBIO TPAHCIIOPTHUPA.

Harnsnseie mnpeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
pSIMOYTOJILHUK, KBAJpAaT, TPEYTOJIbHUK, O PABEHCTBE (hUTYP.

N3o0paxenune ¢uryp, B TOM UHClIe Ha Kkietdaroid Oymare. Iloctpoenue
KoH(UTrypanuii u3 gacted mpsMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOM
Oymare. Mcrnionb30BaHue CBOWCTB CTOPOH U YTIIOB MPSAMOYTOJIbHUKA, KBAApATa.

[Inomans nOpsIMOYrolbHUKA W  MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4Hcie GUryp, n300paxEHHBIX Ha KJIETYaTONW Oymare.
Enununel uamMepeHus miomaim.

Harnsnnbie mpencTaBieHus O MPOCTPAHCTBEHHBIX GUTYpaX: MPSIMOYTOJIbHBIH
napajienenunen,  Ky0,  MHOTOrpaHHUKH.  M300paxkeHwe  MPOCTEUIIUX
MHOrorpaHHukoB. Pa3épTku ky0a u mnapamienenunena. Co3gaHue Mojenen
MHOTOTPAaHHUKOB (M3 OyMaru, NpoBOJIOKH, TUIACTHUIIMHA U APYTUX MAaTEPUATIOB).

O0BEM MPSMOYTOJIBHOTO Tapayienenunena, kyoa. Eauaumsl w3mepeHus
o0BEMma.



6 KJIACC

HartypanbHble yuciaa

ApudmeTtndyeckue IEUCTBUS C MHOTO3HAUHBIMU HATypaJIbHBIMH YHUCJIAMHU.
YucnoBble  BBIpAXKEHUS, MOPSNOK  JIEUCTBUN,  HCIOJB30BAHUE  CKOOOK.
Hcnonb3oBanue TMpyU BBIYUCICHUSAX TMEPEMECTUTEIBHOTO M COYETATEIBHOTO
CBOWCTB CJIOKEHUSI U YMHOXKEHUS, PACHPEACIUTEILHOIO CBOMCTBA YMHOMXCHMUS.
OkpyrieHne HaTypajabHbIX YUCEIL.

JlenuTenu ¥ KpaTHbIE YKCIIa, HAMOOJBIITUN OOIINI ACIUTENIb U HAUMEHBIIIee
oO1iee kpaTHoe. JlenmMMOoCcTh CyMMBI U TIpou3BeicHus. JlejeHne ¢ OCTaTKOM.

podu

OObIKHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO JApOOH, COKpallleHHE IpoOeil.
CpaBHeHue U ynopsiiounBaHue apooei. Penenue 3a1a4 Ha HAX0XKJEHUE YacTH OT
[eJOro M IeJIoro mo ero yactu. J[poOHoe 4HCIIO Kak pe3ynbTaT JCJICHHUS.
[IpencraBnenue aecaTUUHOM IpoOU B BUE OOBIKHOBEHHON IPOOU M BO3MOKHOCTH
peACTaBICHUs OOBIKHOBEHHOM MpoOU B BHJIE JECITUYHON. JlecaTuunbie Apodu u
MeTpuYecKasi cucteMa Mep. Apudmernyeckue AEHCTBUS U YUCIIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JECATUYHBIMH JIPOOSMHU.

Otnomenue. Jlenenne B JaHHOM OTHOIIEHWU. MacmTad, TPOMOPIHS.
OcHoBHOE cBOMCTBO nponopuuu. [I[puMeHeHrne NponopLnii Ipyu pelIeHnH 3a1a4.

[TonsiTue npoueHTa. BerunciaeHrne npoueHTa OT BEIUYUHBI U BEJIMYUHBI 110 €€
NPOLEHTY. BbIpaskeHre NMpOIEHTOB ACCATUYHBIMU JpoOsMH. Perienue 3amayd Ha
IPOLIEHTHL. BbIpaXkeHne OTHOIIEHUSI BEJIMYMH B MPOLEHTaX. 3aJa4l Ha JIBH)KEHUE
no peke. CpenHee apupMeTHIECKOE.

IHonoxuTeabHbIE U OTPULATEIbHbIE YHCIA

[TonoxurenbHple U OTpULIATENbHBIE yucia. Llenpie uncima. Moayns yucia,
reoMeTpuyecKas HMHTEpIpeTanus Moayias 4uucia. M3o0paxeHue wyucen Ha
KoOpAuHAaTHOM  mpsmoil.  YUucrmoBble  mpomMexxkyTku. CpaBHEHHE  YHUCElL.
Apudmernyeckue qeHCTBUS C MOJOKUTEIHHBIMA U OTPUILIATEIHHBIMU YHCIIAMHU.

[IpssmoyronpHas cucTteMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaThl TOYKM Ha
MI0CKOCTH, abcuucca U opaunara. [loctpoeHne Touek U GUTyp Ha KOOPAUHATHOM
IJTIOCKOCTH.

BykBeHHbIE BbIpaKeHHs

[Ipumenenune OykB g 3allCM  MATEMAaTHYECKUX  BBIpAXXEHUH U
npemnoxxkennii. CBolcTBa apudMeTHdecKux AeicTBU. BykBeHHBIC BBHIPAKCHUS U
YUCJIOBBIC TOACTAaHOBKH. PackpeitTne ckoOok. Koadpdumment. IlogoOnble
cinaracMble. byKBEeHHbIE PABEHCTBA, HAXOXKJICHUE HEU3BECTHOIO KOMIIOHEHTA.
YpaBHenue. Pemienune ypaBHeHuil. PemieHue 3amad ¢ MOMOINBIO YPaBHEHHUIM.
®opmyibl, (hOpMyIIbl IEPUMETPA U MIIOMIAU MPSIMOYTOJIbHUKA, KBaJpaTa, o0bEMa
napajuielienunesaa u Kyoa.



Pemenne TekCTOBBIX 3a4a4 PerieHue TEKCTOBBIX 3a/1a4 apu(pMETUUECCKUM
cnocoboMm. Pemenne normyeckux 3anay. Pemienuwe 3amad mepedbopoM  Bcex
BO3MOXHBIX BAPUAHTOB.

Pemenne 3amau, copepkalmUX 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEJIMYMHBI:
CKOPOCTb, BpeMs, paccrosiHue, LIEHa, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOJUTENLHOCTh, BpeMs, 00BEM paboThl. EquHUIIBI HU3MEpEeHHUs: MaccChl,
CTOMMOCTH, pPAacCTOAHHUSA, BpPEMEHHU, CKOpocTU. OCBsA3bp MEXAy €IUHULAMU
W3MEPEHUS KaX0M BEIIMYNHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOIIEHUEM, MPONOPLHMOHAIBHOCTHIO
BEJIMYUH, MIPOIICHTAMU; PEIlIEHHE OCHOBHBIX 3aJ1a4 Ha pOoOU U MPOIIECHTHI.

OueHka W TpHUKUAKA, OKpyrieHue pesynbrara. CocraBieHue OYKBEHHBIX
BBIPAXKEHUH T10 YCIIOBUIO 33/1a4d. Pemenue 3aiad ¢ moMONIbI0 ypaBHEHUM.

[IpencraBienne JaHHBIX C MOMOIIbIO Tabmuu W jpuarpamm. CronOuatble
JIarpaMMbl: YTEHUE U TOCTpOoeHUE. UTEeHHE KPYTOBBIX AUArpamMM.

HarusaHas reomerpust

Harnsgueie npencraBieHuss o (¢urypax Ha IDIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJbHUK, TPEYTOJbHUK,
OKPYKHOCTb, KPYT.

B3anMmHOE pacnonokeHue IBYX NpPSIMBIX Ha IUIOCKOCTH, NapajlielibHbIe
npsIMbIE, MEPHNEHIUKYIAPHbIE MpsiMble. M3MepeHue pacCTOSIHUN: MEXAYy IBYMs
TOYKaMH, OT TOYKH J0 MPAMOM, IJIMHA MAPILIPYTa HA KBAIPATHOM CETKE.

N3mepenne M MOCTpPOEHHE YIIOB C MOMOUIBIO TpaHCIoOpTUpa. Bumsl
TPEYTrOIbHUKOB: OCTPOYTOJIbHBIH, MPSIMOYTOJIBHBIH, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUI. YeTbIpE€XYroabHUK, MIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpAMOYyronbHUK, KBaApaT: UCIOIb30BAHUE CBOICTB CTOPOH,
yriaoB, auaroHaiei. M3oOpakeHwe reoMerpuyeckux (Guryp Ha HEIMHOBAHHOMU
Oymare C UCIOJIb30BAaHUEM LHUPKYJS, JHMHEWKH, YroJbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieT4aTon Oymare.

[lepumetp MHoOroyronpHuka. [loHsTHe TUIOMAAM (QUTYPHI, EIUHUIIBI
u3Mepenus miomanu. [Ipubnmkénnoe n3amMepenue miomand Guryp, B TOM 4uCIe
Ha KBajsipaTHOU ceTke. [IpubnmxkEHHOEe M3MEpEeHHe JUTMHBI OKPYKHOCTH, TUTOIIAIH
Kpyra.

CummMmeTpusi: LIeHTpalibHAasl, OCeBas U 3€pKalibHasi CAMMETPUHU.

[TocTpoeHue CUMMETPUIHBIX PUTYD.

Harnsgneie MpeACTaBICHUS 0 POCTPAHCTBEHHBIX ¢durypax:
napajienenunen, Kyd, mpu3Ma, TUpaMuaa, KOHYC, IWUIMHAp, map u cdepa.
N3006paskenne mpocTpaHCTBEHHBIX Guryp. [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB,
uunuHapa u konyca. Co3gaHue mojelnieid mpoCcTpaHCTBEHHBIX Guryp (u3 Oymary,
MIPOBOJIOKH, TUIACTHJIMHA U APYTUX MaTEPUAIIOB).



[lonsitue oOBEMa, eauHUIBI u3MepeHus o0béma. OO0BEM MPAMOYTOIBLHOTO
napajjienenunena, Kyoa.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B S5 kJjacce OOYyYaloOIIMICS TMOJIYYUT CIEAYIOIINE
MIpEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BLIYUCTICHUS

[lonumMath W  TpPaBWIBHO  YIOTPEOJSITh  TEPMUHBI, CBS3aHHBIE C
HATypaJbHBIMH YUCJIAMU, OOBIKHOBEHHBIMU U JICCITUYHBIMU JIPOOSIMHU.

CpaBHUBaTh U YIOPSAJOYMBATH HATypallbHbIE YHCIIa, CpPaBHUBATh B
MPOCTEUIINX CIydasiX OOBIKHOBEHHBIE APOOH, JECATUYHBIC IPOOH.

CoOTHOCUTHL  TOYKY HA  KOODJAWHATHOM  (YMCIIOBOM)  mpsSIMOM ¢
COOTBETCTBYIOIIMM €H YHMCIIOM M W300pa)kaTh HATypajbHBIC YKCJIA TOYKAMH Ha
KOOPJMHATHOM (YMCIIOBOM) TPSIMOM.

BeimosiHATh  apudMeTHUecKue JCUCTBHS C HATypaJIbHBIMH YHUCJIAMH, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITyYasiX.

BBITIOJIHATE POBEPKY, MPUKHUJKY Pe3yiIbTaTa BEIYUCICHUH.

OxkpyrasTh HATypaJIbHBIE YUCIIA.

Penrenue TeKCcTOBBIX 32124

Pemate TekcToBbIE 3a7auM apU(PMETUYECKUM CIOCOOOM U C IMOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO 1nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, cojaepaiive 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIUYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE, 11€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3alUCH, CXEMbI, TaONHIbl, OOO3HAYEHUS TMPH
pElICHHUH 3a/a4.

[lonb30oBaThCS  OCHOBHBIMH  €IUHUIIAMU  HM3MEPEHUS: I1IEHbI, MAacChl,
pPAcCTOSIHHS, BPEMEHHU, CKOPOCTH, BbIpaXaThb OJHH EIUHUIIBI BEIWYUHBI Yepes
IpyTHE.

W3BnekaTh, aHAMM3UPOBATH, OIICHUBATh MH(POPMAIHIO, MPEACTABICHHYIO B
Tabiuile, HAa CTOJNOYATON JUarpaMMe, HMHTEPIPETUPOBATH MPE/ICTABICHHBIC
JaHHBIE, UCIIOJIH30BATh TAHHBIC TIPH PEIICHUU 3a]1a4.

HarasigHasi reomerpust

[Tonp30BaTHCS TEOMETPUUICCKUMU TIOHITHIMU: TOUYKA, TIPsiMasi, OTPE30K, JIyY,
YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOoAUTh TIPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEKIMUX (GopMy
M3YYCHHBIX TEOMETPUICCKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YTJIAMH: BEPILKWHA, CTOPOHA, C
MHOT'OYTOJIbHUKAMU: YTOJ, BEpIIMHA, CTOPOHA, JUAroHallb, C OKPYXHOCTHIO:
paauyc, AuameTp, EeHTP.



N300paxath W3yueHHbIE T€OMETpUYecKHe (UTryphl HAa HEIMHOBAHHOW U
KJIETYATON Oymare ¢ MOMOIIBIO ITUPKYIS U TUHEHKH.

Haxonuth niuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHOM JIMHBI; CTPOUTH OKPYKHOCTH 3aJIaHHOTO
panguyca.

Hcnonb3oBaTh CBOKMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa sl UX
MOCTPOEHUSI, BBIYMCIICHUS TIONIAU U IEPUMETPA.

Boluncnare mepumerp W IUIOHIaAL KBajpaTa, NPsSMOYrojibHUKa, (UTyp,
COCTaBJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4ucjie (Uryp, m300pakxEHHBIX Ha
KJIeT4aToi Oymare.

[Tonb30BaThCd OCHOBHBIMU METPUUECKUMHU E€AUWHUIIAMU W3MEPEHUS JJIMHBI,
IJIOIIAAH; BBIPAXKATh OJHU €IMHUIBI BEIMYMHBI YEPE3 JIPYTHE.

Pacno3naBath mapauienenunen, KyO, HCHOJb30BaThb TEPMUHOJIOTHIO:
BepIIMHa, peOpo, rpaHb, U3MEPEHUS, HAXOJIUTh W3MEPEHUS IMapajuliesienunesa,
KyOa.

Beruncnare 00bEM KybOa, mapasnienenurnesa Mo 3aJaHHbIM H3MEPEHUSIM,
M0JIb30BaThCS €UHUIIAMH U3MEPEHUST 00bEMA.

Pemiate HecNOXHBIE 3a7a4yM HAa M3MEPEHHE T'E€OMETPUUECKUX BEIUYMH B
NPaKTUYECKUX CUTYAIUsX.

K xoniy oOyuenus B 6 Kiaacce oOydYaromIMiiCsS MOJNYYHUT CIIETYIOIIHNE
PEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

3HaTh U MOHMMAaTh TEPMHHBI, CBA3AHHBIE C PA3JUYHBIMU BHJIAMHU YUCET U
croco0aMu WX 3aluCH, MEePeXOIUuTh (€clid 3TO BO3MOXKHO) OT OJHOW (HOpMBI
3aIliCHU YHCIa K APYTOu.

CpaBHUBATH U YHOPSAIOYUBATH II€JIBIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIA OJTHOTO U PA3HBIX 3HAKOB.

BeimonHATh, co4eTas yYCTHbIE W NHChbMEHHBIE NPUEMBI, apudMeTHuecKue
JNEUCTBHUSI C HATypaJdbHbIMM M LEJIBIMH 4YHUCJIaMH, OOBIKHOBEHHBIMU U
JECATUIHBIMU JPOOSMHU, TTOJIOKUTEIBHBIMU U OTPUIIATEIHHBIMUA YUCTAMH.

BpuncnaTe 3HAYEHHsI YHCIOBBIX BBIPAXKEHHM, BBIIOIHATH MPUKUIKY H
OIICHKY pe3yJbTaTa BBIYUCIICHHUM, BBITIOJHATH MPEOOPa30OBaHUS YHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETHIECCKUX IEHCTBUA.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM M HM300pa)kaTh 4YKCIIAa TOYKAMH Ha KOOPAMHATHOW MNpSAMOW, HAXOAUTh
MOJIyJIb YUCJIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAUHATaAMU
3TON TOYKH.



OKpyrJisITh LIEJIble YuCla U JCCATUYHBIE APOOU, HAXOAUTH MNPUOIMKEHUS
YHUCEN.

YucaoBble 1 OyKBEeHHbIEC BIPAKEHUS

[Tonnmats 1 ynoTpeOasiTh TEPMUHBI, CBSI3aHHBIEC C 3aMMCHIO0 CTEIICHU YHCIA,
HaxOJIUTh KBaJpaT M KyO 4MCIIa, BBIYUCISATH 3HAUYECHUS YHMCIIOBBIX BBIPAXXCHUH,
coAepKallX CTEICHHU.

[Tonp30BaThCs MpU3HAKAMH JEIUMOCTH, PACKIIAIbIBaTh HATypalbHbIC YUCIIA
Ha MPOCThIE MHOKUTEH.

[Tonp30oBaThCcst MacITaboM, COCTABIIATh MPOMOPIIUU U OTHOIIICHHUS.

Ncnonw3oBaTh OYKBBI 1711 0003HAYCHUST YUCEN MPHU 3aMUCH MATEMaTUUYECKUX
BBIPKEHUH, COCTABIIATh OYKBEHHBIC BRIPAXKECHUS U (POPMYIIbI, HAXOAUTh 3HAYCHUS
OYKBEHHBIX  BBIPAXEHUW, OCYIICCTBJISISI  HEOOXOJAMMBIE  TOJACTAHOBKU M
npeoOpa3zoBaHusl.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcTOBBIX 3a1a4

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U apUPMETHUUECKUM CITOCOOOM.

Pemate 3amaum, CBSI3aHHBIE C OTHOIIEHHUEM, MPOMOPHHUOHATBLHOCTHIO
BEJIMYMH, MIPOIICHTaAMU, PEIIaTh TPY OCHOBHBIC 3a]1a4u HA JPOOU U MPOIICHTHI.

Pemate 3amaum, comepkaliue 3aBUCUMOCTH, CBSI3BIBAIOLIME BEJIMYHMHBI:
CKOPOCTb, BpeMs, paccrosiHue, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJIUTEILHOCTh, BpeMs, OOBEM pabOThl, HCHONB3Ys apupMeTHUECKHE
NEUCTBHS,  OIIEHKY, MPUKHIKY, TI0JIb30BaTbCsl  €OUHULIAMU  U3MEPEHUs
COOTBETCTBYIOIINX BEJIMYHH.

CoctaBisaTe OyKBEHHBIE BRIPAKEHUS M0 YCIOBUIO 33/1a4H.

N3Bnekars uHGOpMAIUIO, TPEACTABICHHYIO B Ta0iuIaX, HAa JHWHCHHOM,
CTONOYATON WM KPYTrOBOM [HarpaMmax, HHTEPIPETHPOBATH MPEICTaBICHHBIC
JAHHBIE, UCIIOJIB30BATh IAHHBIC MPU PEUICHUHU 3aaY.

[IpencraBnsars HHGOPMAIMIO C MTOMOIIBIO TAOJHII, JIUHEWHON U CTOIOYATOM
Iarpamm.

HarasigHasi reomerpust

[IpuBomUTh TPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIIMUX (GopMy
M3YYCHHBIX T€OMETPUUYECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (DHUTYp, TpPUMEpPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath ¢ TIOMOIIBIO IUPKYJNSA, JUHEHKH, TpPAaHCIOPTHpa Ha
HEJITMHOBAHHOW M KJIETYAaTONM OyMare W3y4YeHHBIE TUIOCKHE TEeOMETPUYECKHE
burypsl 1 KOHDHUTYypaIi, CAMMETPUIHBIC (DUTYPHI.

[Tonp30BaThCS ~ TEOMETPUYECKUMH  TMOHATUSAMH:  PaBEHCTBO  (QUTyp,
CUMMETpPHUS, MCIIOIb30BaTh TEPMHUHOJOTHIO, CBA3aHHYK) C CHUMMETPHUEH: OCh
CUMMETPHUH, LICHTP CUMMETPUHU.



Haxonuth BEIMYUHBI YITIOB HU3MEPEHHEM C IOMOIIBIO TPaHCIOPTUPA,
CTPOUTH YIUIBI 3aJaHHOM BEJIMYUHBI, [10JIb30BAaThCA [PU PELICHUU 3a1a4 TPaLyCHOU
MEPOH YITIOB, paCIO3HABATh HA YEPTEKAaX OCTPBIN, IPSIMOM, pa3BEPHYTHIA U TYIIOH
YTIIBL.

BpuucnaTe QiMHY JIOMaHOW, IIEPUMETP MHOIOYTOJIBHHMKA, I10Jb30BATHCS
SAMHUIAMU W3MEPEHUs [UIMHBI, BBIPAXXAThb OJHU CAUHUIBI U3MEPEHUS JIMHBI
4yepes Apyrue.

Haxonuts, uCronb3ys 4epTEKHBIE UHCTPYMEHTHI, PACCTOSIHUA: MEXKIY IBYMS
TOYKAaMH, OT TOYKHU JI0 NPSAMOM, JUIMHY IIyTHU HA KBaJAPaTHOM CETKE.

Boruncnars  miomaas  Guryp, COCTaBIEHHBIX U3
UCIIOJIb30BaTh  pa30MeHue Ha  MPSAMOYTOJIbHUKH, Ha

IPsIMOYTOJIbHUKOB,
paBHble  (UTYPBI,
NOCTpavBaHWE 1O MPSIMOYIOJIbHUKA, II0Jb30BaTbCA OCHOBHBIMU E€IWHULIAMHU
U3MEPEHUS IUIOIIAAW, BbIpakaThb OJHU E€IWHUILBI M3MEPEHHs IUIOLIAINd Yepes
TpyTHe.

Pacrio3HaBaTh Ha MOJAENSAX U U300PAKEHUSIX MUPAMUAY, KOHYC, IMIMHIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N3006paxkath Ha KileTyaTol Oymare nNpsiMOYTOJIbHBIN Mapajieaenune.

Boruucnsars 00bEM IpsIMOYTOJIBHOTO Napalijiesienunena, Kyoa, mojab30BaThCs
OCHOBHBIMHU €MHMIIAMU U3MEPEHUs 00BEMA;

PemaTte HecnOXHBIE 3aJa4d HA HAXOXKJIECHUE I€OMETPUUYECKUX BEIMYHMH B

MMPAKTUYICCKUX CUTYallUAX.
Cucrema olleHKH JOCTH:KeHHS IVIAHMPYeMbIX pe3yJibTaTOB

S KJace
BH1b! KOHTPOIIA I tpumectp | II tpumectp | III Tpumectp | MToro 3aron
KOJIMYECTBO | KOJMYECTBO | KOJUYECTBO KOJIMYECTBO
KontposbHas padoTa 2 3 2
ITpakTuueckas padoTa 2 1 1
BCBY 1 14(6%)
KontponpHas padota 3a 1 1
MOJIYTOINe
HroroBast KOHTpOJIbHAS 1
pabota
6 x1acc
Buns! koHTpOIIA I tpumectp | II tpumectp | III rpumectp | Hroro 3arox
KOJINYECTBO | KOJIMYECTBO | KOJUYECTBO KOJINYECTBO

KonTposnbHas padora 3 3 2
ITpakTuyeckas pabora 1 1 3
BCBY 1
KonTposnpHast padota 3a 1 1 15 (7%)
MIOJIyTOIHe
HTorosast KOHTpOJIbHAS 1
pabota




TEMATHUYECKOE IINIAHUPOBAHUE

5 KIIACC
KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (uudposbie) JonosHuTeIbHASA
Kourpoububie | IlpakTHyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTte/ibHbIE uHdopMmanus
padoThI padoTsbI
pecypchl
HarypanbsHbie yncna.
1 JIGIZIZIT)BHZI?;;H :J'IBHBIMI/I 53 1 BCBY* Bubnmorexa [IOK
P 2 TeMaTUEeCKHe https://m.edsoo.ru/7f4131ce
YUCIIAMH
9 Harnsannas reomerpusi. 12 5 bubnuotexa [JOK
JIvHMM Ha TIIOCKOCTH https://m.edsoo.ru/7f4131ce
3t bu6 HOK
nonnoreka
3 06
bIKHOBCHHBIC pOGH >8 Laal https://m.edsoo.ru/7f4131ce
MOJIYrOJiue
4 Harnsannas reomerpusi. 10 1 bubnuoreka [JOK
MHOroyrojabHUKH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
5 0 42 2
JlecaTurireIe ApoOH https://m.edsoo.ru/7f4131ce
6 Harnsannas reomerpust. Tena 9 1 bubmuoreka [IOK
U (Urypsl B IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubnuorexa [JOK
7 I1 606 20 1
OBTOPCHHE 1 OLODICHME https://m.edsoo.ru/7f4131ce
BIIEE KOJIMYECTBO HACOB I1
ObIIl O CTBO HACOB I1O 204 10 4

I[TPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

KosnnyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U JonoiHUTEILHASI
Ne n/n KoHTpobHbIe Mpaktuyeckn | (uHppoBbIE)
TeM MPOrPaMMbI Bcero uHdopMmanus
padoThI e padoThI o0pa3oBaTe/ibHbIE
pecypcbl
1. [ToBTOpEHUE 7 1(BCBY)
bubmmoreka [JOK
2 Harypanbiibie wncia 21 1 https://m.edsoo.ru/7f414736
3 Harnsanas reomerpus. [Ipsmeie 7 bubmmoreka [IOK
Ha [IJIOCKOCTH https://m.edsoo.ru/7f414736
3 TeMaTHYECKHE bubmmoreka [JOK
4 1 1
Jlpodu ° +1 3a 1 monmyroaue https://m.edso0.ru/7f414736
5 IlonmoxxutenbpHbIE U 37 2 bub6mmoreka [JOK
OTpHUllaTENIbHBIE YKCIIa https://m.edsoo.ru/7f414736
bub6mmoreka [JOK
1
6 Berpaxcerns ¢ Gyksamn 21 https://m.edsoo.ru/7f414736
bub6mmoreka [JOK
! TlpercTanieye TaHHbX 9 1 https://m.edsoo.ru/7f414736
3 Harnsaaas reomerpusi. 6 1 bu6mmoreka LJOK
Cummerpus https://m.edsoo.ru/7f414736
9 Harmsaaaas reomerpusi. @urypst 14 1 bu6mmoreka LJOK
Ha [JIOCKOCTH https://m.edsoo.ru/7f414736
9 Harnsanas reomerpusi. @urypsl 9 1 Bbubnuorexa [IOK
B IPOCTPAHCTBE https://m.edsoo.ru/7f414736
[ToBTOpenue, 0b6o0mEeHNE, Bubnuoreka IJOK
10 22 1
CHUCTEMaTU3ALIH https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 204 10 5
[NPOI'PAMME
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IIporpamma y4eOHOro Kypca «AJredopa»
AJIs o0ydarimuxcs 7-9 Kiaccos

Anrebpa sBiseTCSs OAHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOILETOo
o0pa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIs
MPOJOJKEHUsI 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. Pa3BuTHe y 00yvaromuxcs
HAy4YHbIX TMPEJCTaBICHUI O TMPOUCXOKIACHUM U CYIIHOCTH aireOpandyecKkux
abCcTpakiMii, cnoco0e OTpakeHHUs MaTEeMaTUYECKON HAayKOU SBJIICHUI U MPOILIECCOB
B MpUpOJIe U OOIIECTBE, POJM MaTeMaTHUYECKOro MOJEIHUPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHUKE CIOCOOCTBYET (hOPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM IH(poBOM
oOmectBe. M3ydyenume anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS M BBIBOJIBI,
dbopmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca airedpbl o0ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaloU[MXCsi: OHM HCHOJB3YIOT JIEYKTUBHBIE U
UHAYKTHUBHBIE pacCyXaeHHs, 0000IIeHre U KOHKPETU3alluio, adCTparupoBaHue u
aHasornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJIbHOW  JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 ABISETCs pealn3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B crpyktype mnporpammel ydeOHOro Kypca «Asredpa» aiasi OCHOBHOTO
o01miero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJIEP)KAaTEIbHO-METOINYECKUE
auHUK: «Yucna u BBIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxpas Hu3 3TUX coAepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUs Kypca, B3aUMOJAECHCTBYS €
ApPYTUMHU €ro JuHUsAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OO0Oy4arolIumcs
MPUXOJUTCS JIOTHUECKH PACCyXAaTh, UCIOJB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Aisredpa» BKIHOUYECHBI
HEKOTOpbIE OCHOBBI JIOTMKM, IPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOr0o 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaIOITUMUCS
OCHOB  YHHUBEPCAJbHOTO  MaTemaTrhyeckoro ss3bika. CopaepkaTrenbHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Y4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «YMcna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aITOPUTMaMHU, a
TaKXKe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX JJISi TIOBCEAHEBHON
KU3HU. PazBuTHE NMOHATHS O YMCJIE HA YPOBHE OCHOBHOIO 0O0ILEro 0Opa3OBaHMS



CBA3aHO C pAalMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIaMHU, (POPMUPOBAHHEM
IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpellHeMY o011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHAIOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro /Jis pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha yposHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbhIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MaTEeMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHMCAHHUs MPOLECCOB U
ABJICHUNA peajdbHOro Mupa. B 3amaun oOydeHus anreOpe BXOASAT TaKxkKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOO0XOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHsI, CHOCOOHOCTEN K MaTeMaTHUYE€CKOMY TBOPUYECTBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMUMHCS 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeNH
JUTSL OMIMCaHUSI U UCCJIeIOBaHUS Pa3HOOOPa3HBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaroIIMXCs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
Npe/ICTaBIEHUI O POJIM MaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yduebHOro Kypca «Anredpa» orBoautcs 340 gacoB: B 7 Kiacce
— 136 4vacoB (4 vaca B Hegeno), B 8 kiacce — 102 yvaca (3 vaca B Henenwo), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).
COIAEPKXAHUE OBYUEHUASA

7 KIIACC

Yuca v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIC W JICCSATHYHBIC, TIEPEXOJ] OT OAHON (POPMBI 3aIHUCH
npobeit k apyrou. IloHsATHE panMOHAIBLHOTO UYHCIIA, 3alKCh, CpPAaBHCHUE,
YOOPSIIOUYMBAHUE  PAlMOHANBHBIX  4ucell. ApudMETHYECKHE JCHCTBUS C
palMOHAILHBIMM 4YKCIaMH. PelieHue 3aad w3 peaibHOM MPAaKTUKHW HAa 4acTH, Ha
Ipoowu.



CreneHb C HaTypajbHBIM [IOKa3aTeJIEeM: ONpeAeNIeHHe, Npeodpa3oBaHUe
BBIpaKECHUU HA OCHOBE OMPEACIICHUS, 3aMUCh OONbIINUX uncel. [IpoleHTsl, 3anuch
MPOIICHTOB B BUJE APOOU U JIpOoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3aJa4l Ha
MPOLEHTHI, PEIICHUE 3a7a4 U3 peabHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIMMOCTH, PAa3JIOKEHUE HA  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4ucjie TipsMas W oOparHas
MPONOPIIMOHAIBHOCTH.

AJire0panyvecKue BbIpaKeHHU s

[TepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C IEpEeMEHHOM. JlomycTuMble
3HayeHus nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEX1Yy BETUUYUHAMU B BUJIE
dbopmynsl. Beraucnenus no ¢popmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKESHHUIM,
TOXKJICCTBEHHO paBHBIC BBIpOXEHUS, TNIpaBUja MpPeoOpa3oBaHUS CyMM U
IPOU3BEICHHM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEJACHUS MOJOOHBIX ClIaracMbiX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHouneHnbl 1 MHOTOWIeHbl. CTeneHb MHorowieHa. CloxeHue, BhIYUTAHUE,
YMHOK€HHUE MHOTOWICHOB. DOpMyJibl COKpAIIEHHOTO YMHOXEHHUS: KBaJpar
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IMpaBuja NpeoOpa3oBaHUs ypaBHEHWS,
PaBHOCHUJIBHOCTh YPAaBHEHUM.

JluHeliHOEe ypaBHEHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
ypaBHEHUSA, pEIICHUE JUHEHUHBIX YypaBHeHUH. CoCTaBlieHME YpaBHEHUW I10
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C MOMOILIBIO YPABHEHHUIA.

JluneitHOE ypaBHEHHE C IByMs MEpEeMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX YpPaBHEHUW C JByMs I€pEeMEHHbIMHU. PernieHue cucreM ypaBHEHHH
CrIocoOOM TOJCTaHOBKHU. [IpuMepbl pereHus: TEKCTOBBIX 3aad C IOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUMN

Koopaunnara Touku Ha npssMoi. UHCIIOBBIE POMEXKYTKH. PaccTosiHue Mexny
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[TpssmoyronbHas cuctema koopamaat, ocu OX u Oy. AbGcumcca u opauHaTa
TOYKHM Ha KOOPJAWHATHOU TutockocTu. [Ipumeps! rpadukoB, 3aaHHBIX (HOpMYIIaMHu.
Urenne TrpadukoB peanbHbIX 3aBucuMocTel. [lomstue ¢yakuun. [paduk
¢bynkiuu. CoiictBa dyHkiui. Jluneitnas gynkmus, e€ rpadux. ['padux dyaknmm
y = x|, y=x?, y=x3. I'padudeckoe pemieHne IWHEWHBIX YPAaBHCHHH U CHCTEM
JIMHENHBIX YPaBHECHUM.

8 KIIACC



Yucaa v BbIYMCICHUS

KBagpatueiii kopeHb u3 uucia. [loHsTue 00 uUppalMOHAIBHOM YHCIIE.
JlecaTuunbie TPUOIMKEHUS] UppallMOHAIbHBIX uncell. CBoiCcTBa apu(METHUECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPEe0Opa30BaHUIO YUCIOBBIX BBIPAKCHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIIBLHBIC YHUCIIA.

CreneHb C LENbIM MoKa3zaTeneM U €€ cBoricTBa. CTaHIapTHAS 3allKMCh YKCIA.

AJire0panydecKue BbIpPaKeHU s

KBagpaTHplii  TpEXwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA  HA
MHOKUTEJIH.

AnrebGpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyecko Japoowu.
Cnoxenue, BbIYMTAHUE, YMHOXKEHUE, [IeJIeHHE anreOpandeckux JpooOeit.
PanrionanbHbIe BRIpAXKEHUS M UX MPeoOpa3OBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHEW KBaapaTHOTO YypaBHEHUS.
Teopema Buerta. PelieHue ypaBHEHUM, CBOASIIUXCA K JUHEHUHBIM U KBAaJAPATHBIM.
[Ipocreiimue ApoOHO-paIIMOHAIbHBIE YPABHEHHUS.

I'paduueckas uHTEepripeTalvs ypaBHEHUN C JBYMs MEPEMEHHBIMH U CHUCTEM
JIMHEMHBIX ypaBHEHUW C JAByMsA NEpeMEHHbIMU. [IpuMepbl penieHus: CcucTeM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CriocoOoM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OHOU NEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHEVHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN.
CucTembl JINHEITHBIX HEPABEHCTB C OJJTHOM EPEMEHHOM.

DOyHKUUMN

[lonstue @yukmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1anus yHKIIHIA.

I'paduk dynkuuu. Urenue cBoicTB ¢GyHKOUM 1o e€ rpaduky. Ilpumeps
rpadukoB GyHKIIHA, OTPAXKAIOMIUX PeaTbHbIE MPOIECCHI.

OYHKIIMY, OMUCHIBAIONIME TIPSIMYI0 H OOpaTHYI MPONOPIHOHATHHBIC
3aBrCHMOCTH, HX rpaduku. PyHkuun Y = X2, y = X3, y = \x, y=|x|. ['padudeckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KIIACC

Yucja ¥ BLIYUCTIEHUS

ParmonanbHble 4Ynclia, UppallMOHATIbHBIC YHCIIA, KOHEYHbIE U O€CKOHEYHbIC
JeCSITUYHBIE Apo0u. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YUCTIA
KaKk OCCKOHCUYHBIC JECATHYHBIC IpoOH. B3amMHO OJHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YUCEII K KOOPJAUHATHON TIPSIMOM.



CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHPA, IUTEIBHOCTh IPOLECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOUYHOCTh NMpUOInKeHus. OKpyrieHue
yucen. [Ipukuika v oueHKa pe3yabTaToB BHIYHUCICHUMN.

YpaBHEHUA U HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIMXCS K JIUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOMU
CTEINEHEW pa3JI0KEHUEM HAa MHOKHUTEIH.

Pemiennie npoOHO-palMoHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3aaad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE C OBYyMs MEPEeMEHHBIMU U €ro Trpaduk. PermeHue cuctem ABYX
JIMHEMHBIX YPaBHEHUM C ABYMS NIEPEMEHHBIMU. PellleHne CUCTEM JIBYX YpaBHEHU,
OJIHO M3 KOTOpPHIX JMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEpIIpETalrs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Periennie TeKCTOBBIX 3a/1au anreOpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW TnepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEprpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IEPEMEHHBIMU.

DOyHKUUMN

Ksampatnunas ¢yukius, eé rpaduk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIIUHBI TapabOoJIbl, OCb CHMMETPHUH TTapaOoIbl.

Ipaduxu pynkmmit: y =kx, y=kx +b, y =k/x, y=x3, y = Vx, y = |x| 1 ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpeccuu

[lonsiTHE YKCITIOBOM MOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopmynon u Gopmymoi N-To wieHa.

Apudmernyeckas U TreoMerpuueckas mporpeccud. Dopmynsl N-TO dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHrne YICEHOB apu(PMETUUYECKOM W TEOMETPHUYECKOW MPOTrpecCHid
TOYKaMH Ha KOOPJAWUHATHOMW IJIOCKOCTH. JIMHEHWHBIN M SKCMOHECHIMAIBHBIA POCT.
CnoxHbIe TPOLICHTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuenuss B 7 kJjacce OOyYarolIMICS TMOJIYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:



Yucaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE TPUEMBI, apUMETHUYECKUE
JEUCTBUS C PALIMOHATIBHBIMH YHCIAMHU.

HaxonuTh 3Ha4YeHUsT YHCIOBBIX BBIPAXKECHUN, MPUMEHSATH Pa3zHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT 0fHOM (OPMBI 3aMHMCH YUCET K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIOYMBATH PALIMOHATILHBIE YHCTIA.

OKpyrJsITh yncna.

BhINOTHATS TPUKUJIKY U OIEHKY Pe3yJibTaTa BHIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH NEUCTBUS CO CTEMEHSMHU C HATypaJbHBIMHU
MOKa3aTeJIsIMU.

[IpumeHsAT,  TpPU3HAKU  JEIUMOCTH,  pa3JIoKEHHE Ha  MHOXKHUTEIH
HATypaJbHBIX YHUCET.

PemaTe NpakTUKO-OPUEHTHPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYUH, MPOMOPIHUOHATBHOCTBIO BEJIWYUH, TMPOIEHTAMH, HHTEPIPETHUPOBATH
pe3yabTaThl pElICHUs 3aAa4 C Y4ETOM OTpaHWYEHUM, CBSI3aHHBIX CO CBOWCTBAaMH
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyeckue BbIpasKeHUS

Hcnonb3oBaTh anreOpandyecky0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTDH
e€ B Ipoliecce OCBOCHHs Y4eOHOTro MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TPU 3aJaHHBIX 3HAYCHHIX
NEPEMEHHBIX.

BoeimonHaTh  mpeoOpa3oBaHMS  IENOTO  BBIPAXKEHUS B~ MHOTOWICH
IIPUBEICHUEM TI0JIO0OHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIBIO
BBHIHECEHUS 3a CKOOKM OOIIEro MHOMXHWTENS, TPYNIHUPOBKH  CIAracMbIX,
npuMeHeHusT HOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMensTh npeoOpa3zoBaHKsi MHOTOYJICHOB JJISI PEIICHUSI Pa3IMUHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHss MpPaBUIIa
nepexoa OT UCXOJHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABisgeTcs
JIM YUCIIO KOPHEM YpaBHEHHUSI.

[IpumeHsATh rpaduueckre METOAbI IPU PEIICHNUN JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YKCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
ypaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JIByMsI TEPEMEHHBIMHU, TOJIb3YSICh TIpadUKOM, MNPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctemsl IByX JUHEWMHBIX YPAaBHEHUMN C JABYMS IEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisaTh M pewmaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPAaBHEHH 1O YCJIOBHMIO 3aJlayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1ay¥l TIOJyUYEeHHbIN pe3yJbTar.

DOyHKUUH

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aMUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAWHATHOW IJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpIAWHATAM,
CTpOUTH rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN y = |X|.

OnuceiBaTh € TMOMOIIBIO (QYHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apTryMEeHTa.

[Tornmarts rpaduueckuii cmoco0 MpeacTaBiICHUS W aHaIM3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEATHHBIX MTPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYarOIMICSA TIOJYYHUT CIICAYIOIIHEC
MPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonp30BaTh HayajabHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
qyucen A CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOM.

[IpuMensTy noHSATHE apUPMETHUYECKOrO0 KBAJIpaTHOTO KOPHS, HAXOJIUTh
KBaJIpaTHBIE KOPHU, WCIIONB3Ysl MPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeo0pa3oBaHusl BBIPAKEHUHN, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJIb3YS
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHedt yucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE NMPaBUJI JICHCTBUHN HaJ MHOTOYICHAMH U alreOpandecKuMu ApoOsMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates JMHElWHBIC, KBaJpaTHbIC YPaBHCHUS W PAIMOHAJILHBIC YpaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHCHUEM rpadUUuECKUX MPECTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUE WJIM CUCTEMa YPaBHCHUH pEIICHUS, €CIIM MMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3yIbTarT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lorumaTe ¥ UCTONIB30BaTh (PYHKIIMOHANBHBIC TOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y =kix, y=x2, y = x3,y = [x, y = VX, OmHCBIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonHaTh  apudmeTHdyecKkue NEWCTBUS C PAIMOHAIBHBIMU YHCIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC C TPUMEHEHUEM TpauiecKux mpeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pElIEHUE HEPABEHCTB HA YHMCIIOBOM MNPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUH PA3JIMYHBIX 33]1a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=k/x,y=ax2 + bx + ¢,y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX (QYHKIUNA U3 peaTbHOU KU3HU, GU3HKU, TECOMETPHUH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BBIMONHATS  BBIYHCIICGHUS C  HWCIOJB30BaHWEM (OpPMYyT n-ro 4ieHa
apupMeTHUECKON U TEOMETPUUECKON TPOrPeCCUii, CyMMBbI MEPBBIX N YJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCIIEIOBATEIbHOCTAMH, B TOM
YuClIe 33/1a4d U3 PEeaJbHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYJISATOpA, U(PPOBBIX

TEXHOJIOTHIA).

Cucrema OLCHKHU JOCTUIKCHUS IVIAHUPYEMBIX pE3yJbTaTOB

7 KJacc
I tpumectp | II tpumectp | III tpumectp | Hroro 3arox
Buasl koHTpOIIS
KOJIMYECTBO | KOJMYECTBO | KOJUYECTBO KOJIMYECTBO
Kontposnbhas padota 2 1 2
BCBY 1
KouTposnsHast padoTa 3a 1 1 8(6%)
MOJIYTOA1E
Hrtorosast KOHTpOJIbHASA 1
pabota
8 kiace
Buns! koHTpOIIA I tpumectp | Il Tpumectp | III Tpumectp | Hroro 3arox
KOJIMYECTBO | KOJUYECTBO | KOJIMYECTBO KOJIMYECTBO
KonTtponbHas pabora 2 3 2
BCBY 1
KonTponsHast paboTa 3a 1 1 10 (9,8%)
MIOJIYTOA1E
Hrtorosas KOHTpOJIbHAS 1
pabota
9 kJacce
BH/1b1 KOHTPOJIS I tpumectp | II tpumectp | III Tpumectp | MToro 3aron
KOJIMYECTBO | KOJHMYECTBO | KOJUYECTBO KOJIMYECTBO
KontposnbHas padoTa 2 2 2
BCBY 1
KonTponsHas padora 3a 1 1 9(8,8%)
MOJIYTOI1e
HroroBast KOHTpOJIbHAS 1

pabota




TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/mm KonrtpoJsbubie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe 97 1 +1(BCBY) bubmmoreka [{OK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 47 2
AJIrCOPAHICCKHE BIpaXCHHA https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
24 2
3 ¥PaBHCHILA 1 HEPABEHCTBA https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 27 1
OOPAHMHATI H rpaguicH. OyHiuHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 11 1
OBTOPEHHE I 0DODIEHHE https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 136 8 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KoanuecTBo 4yacos DJ1eKTPOHHbBIE
HaumeHoBaHMe pa3nesioB U TeM (uuppoBbIe)
Ne n/m KounTtpoabHbie IIpakTHUyeckue
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsl
1 [ToBTOpenue 5 1
5 AnreOpanveckue BhIPaXKCHHUSI. 15 5 bubnuoreka IJOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
bubauoreka LIOK
3 Yucna u BerunciieHus. KpagpaTHble KOpHU 14 2 https://m.edsoo.ru/7f417af8
YpaBHeHud U HepaBeHCTBA. KBajipaTHbIe bubmoreka [IOK
4 14 1
ypaBHEHHUS https://m.edsoo.ru/7f417af8
5 AnrebOpandeckue BeIpakeHus1. KBanpaTHbIi 5 bubmoreka [IOK
TpEXUIIEH https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. CHCTEMBI bubnuoreka ITOK
6 . 12 1
ypaBHEHU https://m.edsoo.ru/7f417af8
bub6 OK
7 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 11 1 htPtIp::I;I/(;:ZI:jZ(I)_}).ru [7f417af8
3 Yucna v BerauciacHusA. CTEeHb ¢ HeIbIM 6 1 bu6mmoreka IJOK
MoKa3arenem https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
9 o .0 5
YHICHHH, LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
Bbubnuoreka IJOK
10 Oyniumi. Tucsossie GyHKumi d https://m.edsoo.ru/7f417af8
bubmmoreka IJOK
11 II 000 6 1
OBTOPCHHE I ODOBIICHIE https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne n/n P Konrpoiasbubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1. [ToBTOpEHUE 5) 1
bub6mmoreka [IOK
o 21 2
2 YT https://m.edso0.ru/7f419d08
3 VYpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 12 1 bubmuoreka [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 11 1 httos://m.edsoo.ru/7f419d08
s VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 1 bubnuoreka [JOK
ypaBHEHU U https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
16 1
6 Yucnossle MOCIEI0BATEILHOCTH httos://m.edsoo.ru/7f419d08
; Uucna u BerancieHus. JlelicTBUTEIbHBIC 3 bubmuoteka [{OK
yucna https://m.edsoo.ru/7f419d08
g [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 21 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
8+1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3al 0

noayroaue=9



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IIporpamma y4edHoro kypca «I'eomerpusp»
1St oOyvaromuxcs 7-9 kinaccoB

['eoMeTpusi kak OJMH W3 OCHOBHBIX PAa3/eiOB IIKOJbHOM MAaTeMaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHE, ONUPAETCS HAa  JIOTUYECKYIO,
J0KA3aTeNIbHYI0 JIMHUIO. LIEHHOCTh M3ydeHUsI T€OMETPUU HAa YPOBHE OCHOBHOTO
o01iero oOpa3oBaHus 3aKJIIOYACTCS B TOM, YTO OOYYAIOIIMICS YYUTCS TTPOBOJIUTH
JI0OKA3aTeNIbHBIE PACCYXJAEHUSI, CTPOUTH JJOTUYECKUE YMO3AKIIOUEHUS, JOKA3bIBATh
VUCTUHHBIE YTBEPXKACHUS M CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, HPOBOJIUTH
pacCykJIeHusi «OT NOPOTUBHOTO», OTJIMYAaTh CBOWCTBA OT IPU3HAKOB,
dbopmynUpoBaTh 0OpPATHBIC YTBEPKICHHUS.

Btopoii 1enpi0 M3ydeHUsT T€OMETPUHU SBJISETCS HCMHOJIb30BaHUE €€ Kak
WHCTPYMEHTA TNPU PEIICHUU KaK MaTeMaTUYeCKUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peaybHOW sku3HU. OOydaromuiicss JOJDKEH HayYUThCS
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, OmMmHcaTh CIIOBAMHU JaHHBIM UYEPTEK WIH
PUCYHOK, HANTH TUIOLIAAb 3€MEJIbHOTO Y4acTKa, pacCYUTATh HEOOXOIUMYIO IJTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl Trapaxka Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMUCIUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYaroNIMIiCs yUWUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH pPEalbHBIX JKU3HEHHBIX CUTyalluid, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIYYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTMMU Y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE TOJYyYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBS3M Haumbojee spKo BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpuueckue cooTHOWEHUs», «Meroxg koopauHary U «Teopema
[Tudaropar.

VYueOHbii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIMNE OCHOBHBIC Pa3Jeibl
conepxkanusi: «['eomerpuyeckue (¢Gurypel M UX CBoWcCTBay, «M3mepenwue
F€OMETPUUYECKAX  BEIUYUH», «JleKapTOBbl KOOpPAWMHATBI HAa  IUJIOCKOCTH,
«BexTopsi», «JIBrkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» otBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YT0Jd. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyrojibHUKAa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTrOJIBHBIN TPEeYroJabHUK ¢ yriioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbLIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto ToudeKk. buccekrtpuca yrima ©  CepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUameTp, HuX CBoMcTBa. B3anmHoe
PACIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TpeyronbHUkoB, Koddduuuent mnogodus. Ilpusznaku nomodus
TPEYroiabHUKOB. [[puMeHenne nogo0us npu peieHny NPakTUYECKUX 3a1ay.



CaoiicTBa miomaneit reomerpuueckux ¢uryp. dopmynsl s 1UIomanU
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE TUIOLaaeh
MoJ00HBIX GUryp.

Brruuciienue miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOIO yIJia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

BrincanHele ¥ LEHTpPaJIbHBIE YIUIbI, YIOJ MEXKAY KAacaTeJIbHOW WU XOPAOM.
Yrael  Mexay — XopJamMH M CeKyIIMMHM. BriMcaHHele H = ONKCAHHBIE
YEThIPEXYTOIbHUKHN. B3auMHOE pacnofiokeHue JByX OKpykHocted. Kacanue
OoKpyxkHOCTeH. OO1IHe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOopMyIbl mpuBeaEHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmompoous. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O TPOU3BEICHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPATE KACaTEIbHOM.

Bektop, mamHa  (MOIyidb) — BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
OPOTUBOMOJIOKHO  HAMNpPAaBIEHHbIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalyy HaJ BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapToBbl KOOPJAWHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpPJIMHATAX, MEPECECUCHUE OKPY>KHOCTEH U MPSIMbIX. MeTOl KOOpJAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dIeMEeHTapHbBIE
npeactasnenus). [lapannensHelili nepeHoc. [loBopor.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHUE (UTYpBI, OMNPEAeisITh HX
B3aMMHOE pPaCIOJIOKEHHE, H300pakaTb TeOMETpUYECKHE (UTypbl, BBINOIHITH
YEpTEXKU 10 YCIOBUIO 3anaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYHUH TPEAMETOB B
peasbHOM JKM3HU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. PaszmuuaTh pa3Mepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIH30BaTh
MIPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUU 33/1a4.

[TpoBOIUTH JIOTHUYECKHUE PACCYXKICHUS C MCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1ay.

Onpenenste NapaIeIbHOCTD MPSMBIX C IIOMOIIBIO YTIJIOB, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyieabHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

Pemath 3agaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
yIJI0OB B TIEOMETPUUYECKHX 3aJayaX C MCIOJIb30BAHHEM CYMMBbI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEpPECEYEHUN JABYX IMapajuleNIbHbIX NPsIMBIX CceKyllei. Pemars mnpakTuyeckue
3a/1a4M Ha HAXO0XJACHUE YTJIOB.

Bianetp mNoOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh ONPEACHATH
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK r€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, TTOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA NIPHU
peLIeHUN 3a7a4.

BiageTp MoHATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThcs (pakTamMum O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, 4YTO CEPEAVHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOUN TOUKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOM U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPAaBEHCTBAMU, TTIOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MOMOIIBIO LIUPKYJISI U
JINHEWKMU.

K koHmy oOyuenuss B 8 kJjiacce OOydYaromMiiCs TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTueM cpeHed JIMHUM TPEYroJdbHUKA U Tpamneluu, MPUMEHSTh
UX CBOMCTBAa MpU pEIICHUU TEOMETpUYECKUX 3anad. [lonbp3oBaThCcsi Teopemoit
daneca ¥ TEOPEMOI 0 IPOMOPIIUOHATBHBIX OTPE3KaX, MPUMEHSITh UX ISl PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/ay.

[Tons3zoBaTthest TeopeMoit Iludaropa miis pemieHUss TeOMETPUYECKUX U
npakTuueckux 3agad. CTpoUTh MAaTeMaTHYECKYI) MOJeb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PEIICHHS
NpPaKTUYECKUX 3a]a4.

Boruncnars (pa3nuuHbIMU coco0aMu) TUIOMAAL TPEYTOJIbHUKA U TUIOLIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMHM BIHCAHHOTO M LEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIaxX MEXAY XOpAaMu (CEKYLIUMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh NOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENH JJIs 3374 PealbHOM KM3HHU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kjacce o0OydarOUIUMCS MOJYYUT CIEAYIOIINE
MpPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue



MPSIMOYTOJIBHBIX TPEYTONIbHUKOBY»). HaXxonuTh (¢ MOMOIIBIO KATbKYJISTOPA) AJIUHBI
Y yTJIbl U1l HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcst popMysiaMH MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJECTBOM JUII HAxXOXKJICHHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXO0XKACHUS Pa3IudHbIX
AJIEMEHTOB TPEYrolbHUKA («PELIEHUE TPEYroJbHUKOBY), MPUMEHATh HUX HpH
pPELIEHNN TEOMETPUUECKUX 3a/1a4.

Bnagetrs nonsTHsMU  mpeoOpa3zoBaHus  MOa00wS,
AJIeMEeHTOB MoJ00HbIX Guryp. Iloas30BaThes cBOMCTBAMU MMOAOOMS MPOU3BOIBHBIX

COOTBC€TCTBCHHBIX

buryp, ymMeThb BBIYUCISATH JUIMHBI M HAXOJWUTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHATH CBOWCTBA TOM00MS B TMPAKTHUYECKHX 3ajJadax. YMETh MPHUBOIHTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMU O MTPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaThCSA BEKTOPAMH, IMOHUMATh HMX TCOMETPUYCCKHA M (U3HUCCKHM
CMBICII, TIPUMEHATH WX B pEHICHUU TCOMETPUYCCKUX M (PU3NYSCKHX 3aj]ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHSI IJTUH U YTJIOB.

[Tonp30BaTBCA METOJOM KOOPJAMHAT Ha TIUIOCKOCTH, INPUMEHSATH €ro B
PEIICHUH TeOMETPHUYSCKHUX U TIPAKTUYCCKUX 3a]1a4.

BnageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHHMKA, JJTMHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPYXKHOCTH W paJuaHHOW MEphl YIJIa, YMETh BBIYHUCIATH IUIOIIAb
Kpyra u ero 4actei. [[puMeHsTh IMoydeHHbIC YMEHHUS B MPAKTHYCCKUX 3a/1a4ax.

Haxomute ocu (WM LEHTPBI) CUMMETPHHM (HUTyp, TPUMEHSTH JBHIKCHHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TprMeHATH TTOJTyYCHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTh MaTEMaTHICCKUE
MOJICIIH IS 3a/1a49 PEaIbHOM KH3HU U IIPOBOIUTH COOTBETCTBYIOIINEC BEIYUCIICHHUS
C IPUMEHCHHEM TI0I00US M TPUTOHOMETPHYECKUX (DYHKITUH (TTOJIB3YACh, T
HEO0OXO0UMO, KAJIbKYIISITOPOM).

CucremMa OleHKH TO0CTHKEHH S IVIAHNUPYEMBbIX pe3yJibTaTOB

7 kJaacc
BHiibi KOHTPOIIA I tpumectp | II tpumectp | III rpumectp | Hroro 3arox
KOJIMYECTBO | KOJMYECTBO | KOJUYECTBO KOJIMYECTBO

KonTposnbHas padora 1 2 1
KonTponpHas padota 3a 1
TIOJTyTOJTHE 5(7%)
Hrorosas KOHTpOJIbHAS 1
pabota




8 kiacce

Buns! koHTpOIIA I tpumectp | II tpumectp | III tpumectp | Hroro 3arox
KOJIMYECTBO | KOJMYECTBO | KOJUYECTBO KOJIMYECTBO
KonTponsHas pabora 2 2 1
KonTponbnas padora 3a 1
OJIyTOJTHE 6(8,8%)
Hrtorosast KOHTpOJIbHAS 1
pabora
9 kJ1acc
BHIb! KOHTPOIIS I tpumectp | Il tpumectp | III tpumectp | Hroro 3arox
KOJIMYECTBO | KOJMYECTBO | KOJUYECTBO KOJIMYECTBO
KontponbHas padoTa 2 2 1
KouTposnsHast padoTta 3a 1 6(8,8%)
MOJIYTOA1e
Hrtorosast KOHTpOJIbHASA 1

paborta




TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/mm KonrtpoJsbubie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
[Ipocreitmme reome eCKHe
1 I/I)I() CBZ;:;;P; 11;131\1:[6 TepHHI/Iqe FE(I;IMeq) HFH}:IpeI;IKI;IIX 14 1 bubmorera [JOK
) P P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
5 I1 606 4 1
OBTOPCHHUE, ODODIICHIE SHATHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsl
1 [ToBTOpEHUE 2
N bubnuoreka [JOK
2 q 11 1
STHPEXYTOILIHIY https://m.edsoo.ru/7f417e18
[Tnomane. Haxoxnenne momanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubmorexa [TOK
peyr r P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
5 MIPOMOPLIMOHANBHBIX OTPe3Kax, MOI00HbIE 14 1 Bubmmorexa [JOK
POTIOPTL P > HOA https://m.edsoo.ru/7f417e18
TPEeYrOJIbHUKU
VYriasl B OKpY>KHOCTH. Briricanuble u
6 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
Kacarenbnble k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEH
. bubmuoreka [JOK
7 I1 606 4 1
OBTOPCHHE, ODODIIEHHIE SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrtpoiasbubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
1. [ToBTOpEHUE 2
9 [IpeoGpa3zoBanue nmonobus. Metpuueckue 6 1 bubnuorexa [JOK
' COOTHOIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3. B 10 1
SITOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4. 11 1
JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH https://m.edsoo.ru/7f41al12¢
5 Tpuronomerpus. TeopemMbl KOCUHYCOB 1 15 1 bubnuoreka [IOK
' CHUHYCOB. Penienue TpeyrojbHMKOB https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
6 OKPY>KHOCTH U ILIOLIAAb Kpyra 10 1 Bubmmorexa [JOK
' Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue miomaseit
bu6mmoreka [JOK
7. 2
JIBIDKEHNS LIOCKOCTH https://m.edsoo.ru/7f41al2c
3 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 12 1 bubnunoreka [JOK
' 3HAHWUH https://m.edsoo.ru/7f41a12c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IIporpamma y4eOHOro kypca «BeposiTHOCTb M CTATHCTHKA»
AJIs o0ydarimuxcs 7-9 Kiaccos

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPHOOpPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTH, KaK C TOYKH 3PCHHS MPAKTHUECKUX MPHIOKCHUH, TaK
U UX pON B 00pa30BaHWU, HEOOXOIUMOM KaKIOMY 4eloBeKy. Bo3pacraeT uncio
npodeccuii, Mpu OBIAJEHUHN KOTOPBIMU TpeOyeTcsi xopoiasi 6a3oBasi MOATOTOBKA
B 00JlacTH BEpPOSITHOCTM W CTAaTUCTHKH, Takas IIOATOTOBKA BaXKHA IS
MPOIOJDKEHUST 00pa30BaHMS U JUIS YCTICITHOW MPpodecCHOHABHOM Kapbephl.

Kaxx b1l 4estoBek OCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAaHHOT'O NIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM u30bITKa MHQOPMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO ChOPMUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHHUE.

NMeHHO TO3TOMY OCTpO BCTaima HEOOXOAMMOCTh c(OopMHpOBaTH Y
oOydarommuxcs GyHKIHOHAIBHYO IPAMOTHOCTD, BKITIOYAIOIIYIO B C€0s1 B KA4eCTBE
HEOTHEMJIEMOM  COCTaBJISAIOIICH yYMEHHWE  BOCHPHHMMATh M KPUTHYECKH
aHAIM3UPOBATh MH(POPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOJIUTh MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce€ ¢ OCHOBHBIMU NPHUHIIMIIAMU cOOpa, aHallu3a U
NPEJICTABIIEHUs] JAHHBIX U3 Pa3IUMYHbIX cep KU3HM 00IIecTBa U TOCyAapCTBa
npuoOIaeT o0yyaromuxcsi K OOIIEeCTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHM3alluu repedopa U Mmojcy€Ta yucia
BapUAHTOB, B TOM YHCJI€ B MIPUKJIAJAHBIX 33/ladyaX. 3HAKOMCTBO C OCHOBAaMHU T€OPUHU
rpadoB co3maéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTCHITUN B
obnmactu MHPOPMATHKK U MUGPOBBIX TeXHOJOTUU. [Ipy M3ydeHUN CTATUCTUKH H
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOYYaIOIIUXCS O COBPEMEHHOM
KapTUHE MHUpa M METOJlaX €ro MCCienoBaHus, (popMuUpyeTrcs MOHWMAaHHUE POJIU
CTaTHCTHKHU KaK UCTOYHHKA COI[MATBHO 3HAYMMOW MHPOPMAIIMU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMM C MaHHBIMU NEISIMU B CTPYKTYpE MPOTrpamMMbl y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHUs BBIIEICHbI
CIIEYIONINE CONepKaTeIbHO-MeToAndeckue auHum: «lIpencraBnenne MaHHBIX H
ommcaTreNbHAs CTATUCTUKA», «BeposATHOCTH», «IIEeMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX M OMUCATEIbHAS CTATUCTHUKAY
CIIY’)KUT OCHOBOW st (hOPMHUPOBAHUS HABBIKOB palbOTHl ¢ WH(pOpMaIumen: oT
YTCHHWs] W WHTEpPHpeTaruyl WHQPOPMAIMK, TMPEACTaBICHHOW B Ta0nwiax, Ha
auarpaMMax W rpadukax, A0 cOopa, TPENCTaBICHUS W aHaIW3a JaHHBIX C



UCIIOJIb30BAaHUEM CTAaTUCTUYECKUX XapPaKTEPUCTUK CpPEIHUX U PACCEHBAHUS.
PabGotast ¢ naHHbIMH, OOydarllMecs Y4aTcsi CUUTBIBaTb U HHTEPHPETUPOBATH
JTAaHHbIE, BBIJBUTATh, apTyMEHTUPOBATh U KPUTHKOBATH MPOCTEUININE THUIOTE3HI,
Pa3MBIILIATh HAJ (PAaKTOpaMH, BHI3BIBAIOIIUMHU HW3MEHYMBOCTb, U OLICHUBATh UX
BJIUSIHUE HA pacCMaTPUBAEMbIE BETUYMHBI U MIPOLIECCHI.

NHTYyuTHBHOE NpEACTaBICHUE O CIy4alHOW HW3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3Y4YEHHUS] TEOPUM BEPOSTHOCTEW. boiblloe 3HaUYeHHE HMMEIT MPAKTHYECKHUE
3aJlaHUs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTue BEpPOSITHOCTH BBOAMTCS KaK Mepa MpPaBAONOA00Us CIy4yalHOTro
coObrtus. Ilpm wu3ydeHuun yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEHIIMMU ~ METOJIaMHM  BBIYMCIIEHUS  BEpPOSITHOCTEH B CIy4alHBIX
AKCIIEPUMEHTAX C PaBHOBO3MOKHBIMHU 3JIeMEHTApHBIMU UCXOJ]aMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJISIOIIMMHU CTAaBUTh U peliaTh 00Jiee CIOKHBIE
3amaun. B ydeOHBIM Kypc BXOAST HayalbHbIE NPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYalOIIUXCS C
MHOKE€CTBAMHM M OCHOBHBIMH OTIEPALUSIMH HAJ MHOXXECTBAMHU, PACCMATPUBAIOTCS
npUMeEpbl TPUMEHEHHUs JUIsl pEUIeHUs 3a]ay, a TaKKe HCIOJIb30BAHUS B JPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B 7-9 xnaccax usyuaercs ydeOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpbIA  BXOHAT pasnenbl: «lIpeacraBieHne [OaHHBIX W ONUcCATeNIbHAs
CTaTHCTHKa», «BepoATHOCTb», «JeMeHThl KOMOWHATOpUKH», «BBeigeHue B
TEOpHIO TpadoBy.

Ha usyuenne yueOHOrOo Kypca «BeposSTHOCTh M cTaTUCTHKa» oTBOaUTCs 102
yaca: B 7 knacce — 34 yaca (1 yac B Heneno), B 8 kiacce — 34 ydaca (1 ygac B
Henento), B 9 kiacce — 34 yaca (1 gac B Henento).

COIAEPKXAHUE OBYUEHUASA
7 KIIACC

[IpencraBienne MaHHBIX B BUE TaOIUIl, AMarpamMm, rpadukoB. 3amoTHEHHE
TaOJIUIl, YTEHWE W TOCTPOCHHE AuarpaMM (CTOJIOMKOBBIX (CTOMOYATHIX) W
KpYyroBbIX). UTeHue rpaukoB peaibHbIX NpoleccoB. V3Biaeuenue nHPpopMaIum us
qyarpamMM U TalJaull, UCMIOIb30BaHUE U UHTEPIPETAIUs JaHHbIX.

OmnwucarenbHasi CTAaTHUCTHKA: cpelHee apu(pMeTHUecKoe, MeauaHa, pa3Mmax,
HanOoJIbIlIeE W HAaWMEHbBINIEe 3HAUCHWsS HaOopa YHCIOBBIX JaHHBIX. [IpuMepsr
CIIy4ailHOM M3MEHYUBOCTH.

CrnydaliHBIN SKCIIEPUMEHT (OTBIT) M CIlydallHOE COObITHE. BeposTHOCTH H
yacToTa. Pojib MalOBEpOSATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B MPUPOJIE
U B o0mecTse. MoHeTa M UrpajibHast KOCTh B TEOPUH BEPOATHOCTEH.



I'pad, Bepmmua, pedbpo. Crenenp BepwmuHbl. Yuciao pébep um cymmapHas
creneHb BepiiuH. [IpencrtaBnenune o cBs3HOCTH Tpada. Llenu u muxnsl. Ilytu B
rpadax. O6xon rpada (vitiepoB myth). IlpencraBieHue 006 OpUEHTUPOBAHHOM
rpade. Pemenne 3ana4d ¢ noMouIb0 rpados.

8 KIIACC

[IpencraBienne JaHHBIX B BUJI€ TaOJIHILI, TUArpaMMm, rpauKoB.

MHOX€ECTBO, JJIEMEHT MHOXKECTBA, NOAMHOXKecTBO. Omnepauuu Hax
MHOXECTBaMH: O0bEIMHEHHE, NepeceueHue, nonojHeHue. CBoilcTBa omepanuii
HaJl MHOXECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, PAaCHpPEAECIUTEIBHOE,
BKJItOueHusa. Mcrnonb3oBaHue rpadUyeckoro MpeAcTaBICHUS MHOXKECTB s
OMMCaHUs peajbHbIX MPOLECCOB U SIBJIECHUMN, IPYU PEUICHUH 3a1a4.

N3mepenue paccenBaHus NaHHBIX. [[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YHCJIOBBIX HAa0OpOB. JlnarpaMMa paccenuBaHusl.

DOneMeHTapHble COOBITHS  ciiydaiiHOro ombiTa. CiydailHbie  COOBITHSI.
BepositHoct  coObiTHif. OmnbITBI € PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coopiTusaMu. CrnydaitHbiii BBIOOP. CBsI3b MEXy MaJOBEPOSITHBIMU U MPAKTUYECKHU
JIOCTOBEPHBIMU COOBITUSIMHU B TIPUPOJIE, OOILIECTBE U HAYKE.

JlepeBo. CBolcTBa [J€pEBbEB: E€AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BUCSYEH BEPILUHBI, CBSI3b MEXKIY YHUCIOM BepIIMH U yucioM pédep. IIpaBuio
yMHOKeHus. Penrenue 3amau ¢ momouisio rpados.

[IpotuBomnonoxkueie coObiTus. Juarpamma Oiinepa. OObenuHeHue u
nepeceueHne coOwbiTuil. HecoBmectHble  coObiTHs. @DopMmyna  CIOXKEHHS
BEpPOSITHOCTEN. YcloBHasg BEPOATHOCTh. I[IpaBuno ymHoxkeHus. HeszaBucumbie
coObrtus. IlpencraBinenue skcrepuMeHTa B BUie jAepeBa. Pemienue 3amad Ha
HAXOXKJICHHE BEPOSITHOCTEN C IIOMOINIBIO JEpeBa CIYyYalHOro 3KCIEPUMEHTA,
auarpamm Ditniepa.

9 KITIACC

[IpencraBnenne JaHHBIX B BUjAe TaOmUI, JAuarpamM, TpaduKoB,
WHTEpIpeTanus JaHHBIX. UTeHHe u mocTpoeHne Tabaull, nuarpamm, rpad)ukoB 1o
peaIbHbIM JaHHBIM.

[lepectanoBku u ¢daxktopuan. CoueTaHuss U YUCIO coueTaHUU. TpeyroapHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIb30BAHUEM KOMOUHATOPUKH.

['eomerpuueckass BeposTHOCTh. CiydalHBIN BBIOOP TOYKM U3 (QUTYPHI HA
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYI'M OKPYKHOCTH.

Ucnbitanne. Ycnex u Heyaaua. Cepusi UCHBITaHUM 0 MEPBOro ycrexa.
Cepust ucnbiTanuii bepHymnn. BeposTHOCTH COOBITUI B CEpUM HCIBITAHUM
bepnymnn.

CiyyaiiHasi BeJIMYMHA W pacIpeleSieHHe BEpOSATHOCTEM. MaremaTtnueckoe
oXugaHue u jaucnepcus. lIpuMepbl MareMaTHUeCKOro  OXHUAAHUS — Kak



TEOPETUUECKOI0 CPEIHEr0 3HAYCHHS BEJIMYMHBI. MaTeMaTHyecKoe OXKUAAHUE U
JUACTIEPCUS  CIIyYaWHOM BEJIMYMHBI «YHUCJIO YCIEXOB B CEpPUM UCIBITAHUN
bepnymmy.

[TonsiTue o 3akoHe OoybIIKMX uucell. M3MepeHue BepOsSTHOCTEH C MOMOIIBIO
yacToT. PoJsib 1 3HaUeHUE 3aKOHA OOJIBIIINX YKCEI B MPUPOJIE U OOIIECTBE.
IMPEJIMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYYaIOIIMICS TMOJIYYUT CICAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalIUIO, MPEICTABICHHYIO B TaONMIaX, Ha Jguarpammax,
NpeACTaBIsATh JaHHbIE B BUJIE TaOJMI, CTPOUTH JUATPaMMBbI (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbIE) MO MAaCCUBaM 3HAYEHUH.

OnuceiBaTh M UHTEPNPETUPOBATH  PEAJTbHBIC  YHUCIOBBIE  JIaHHBIE,
npeCTaBICHHbIE B Ta0IUIAX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh Ajis1 ONMMCAaHUS JTAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU:
cpenHee apudMeTHUECKOE, MeauaHa, HauOoJblliee W HaWMEHbIIEe 3HAYCHMS,
pazmax.

NmeTs mpencraBieHue O CiIydyailHOM W3MEHUYMBOCTHM Ha MpUMEpax IIEH,
bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenus B 8 kJjacce OOyYarOmMICS TMOIYYUT CIECAYIOIIHE
IpEMETHBIE PE3YIIbTATHI:

N3Bnekats W mpeoOpa3oBbIBaTh HHQPOPMAIMIO, TPEACTABICHHYIO B BHJIE
TaOIMI, AUArpamMm, TpauKoB, MPEICTABIATh JaHHBIE B BUIE TaOIHIl, JUATPaMM,
rpaduKoB.

OnuceiBaTh JAaHHBIE C MOMONIBIO CTATUCTHUYECKUX ITOKa3aTeseh: CpeaHuX
3HAYEHUM ¥ Mep pacceuBaHus (pa3max, JUCIEPCHs U CTaHIAPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHWHM M YACTOTHI COOBITHM, B TOM YHCIIC
10 pe3yJIbTaTaM U3MEPEHUN U HaOJII0ICHUH.

HaxonuTe BEpOATHOCTH CIydalHBIX COOBITHUH B OMBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJIE B OINbBITAX C PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonp3oBaTh rpaduyeckue MOJEIH: JEPEBO CIYYaHOTO JKCIEPUMEHTA,
auarpamMMbl Dijiepa, YicIoBas psiMas.

OnepupoBaTh MOHATHUSIMHU: MHOXECTBO, IOJMHOXECTBO,  BBIOJHATh
omepaly HaJ MHOXECTBaMHU: OOBEIUHEHHUE, TMEepeceyeHue, JIOMOJIHEHUE,
MIEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonw3oBaTh rpaduyeckoe MpEeACTAaBICHUE MHOXECTB W CBSI3€M MEXIy
HHUMU JUIs1 ONUCAHUA MPOLIECCOB U SIBIICHUM, B TOM YMCJIE IIPU PEUICHUM 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KYPCOB.



K koHmy oOyuenuss B 9 kJjacce oOydYarolluiicsi TMOJYYUT CJEAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

W3Bnekatp W 1peoOpa3oBbIBaTh  MH(GOPMAIHIO,
pa3IUYHBIX KWCTOYHMKAX B BHUJE TaOMuL, Iuarpamm, rpauKoB, MPECTaBIATh
JaHHBIE B BUJI€ TaOIUII, TUAarpaMmm, rpauKoB.

PemaTte 3amaum OpraHuM3OBaHHBIM NEpeOOpPOM BApUAHTOB, a TaKXKe C
HCI0JIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBaTh onucaTeNbHbIE XapaKTEPUCTUKU [JIi MAacCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEHUE 3HAYEHUSI U MEPhl PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAUEHUM M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ysibTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU.

HaxoauTh BEpOATHOCTH CIy4aHBIX COOBITUN B M3YYEHHBIX OMBITAX, B TOM
Yyclie B OMNbITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUSX
UCIIBITAHUM JTO TIEPBOTO ycrexa, B cepusix ucnbiTanuii bepuymnu.

Nmerp mnpencraBieHUE O CIydYaHOM BEIMYMHE U O PACHPEACICHUU
BEPOSTHOCTEN.

Nmerp mnpencraBieHue O 3aKOHE OONBIIMX YHCENI KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YUCEN B
OpUpoJe U 00ILECTBE.

Cucrema OLCHKHU JOCTHKCHUSA IIVIAHUPYEMBIX PE3YJbTATOB

MPEJCTAaBICHHYIO B

7 kaace
BH/1b1 KOHTPOJIS I tpumectp | II tpumectp | III Tpumectp | MToro 3aron
KOJIMYECTBO | KOJHMYECTBO | KOJUYECTBO KOJIMYECTBO
KonTtponsHast/ 1 1 3(9%)
IpaKTH4eckas pabora
HroroBast KOHTpOJIbHAS 1
pabota
8 kuacce
Buasl koHTpOIIS I tpumectp | Il tpumectp | Il pumectp | Hrtoro 3arox
KOJMYECTBO | KOJMYECTBO | KOJIUYECTBO KOJIMYECTBO
KonTponsHast/ 1 1 3 (9%)
npakTHieckas pabora
HroroBast KOHTpOJIbHAS 1
pabota
9 ki1ace
BHiibi KOHTPOIIA I tpumectp | II tpumectp | III rpumectp | Hroro 3arox
KOJIMYECTBO | KOJMYECTBO | KOJUYECTBO KOJIMYECTBO
KonTtposnbsHas 1 1 3(9%)
/mpakTHyeckas padoTa
NroroBas KOHTpOJbHAsS 1
pabota




TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/mm KonrtpoJsbubie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1 7 1
PECTABICHIE NaHHRX https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 OmHcatensiias craTHeTHKa 8 https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
1
3 Catysaiitiast H3MCHHBOCT 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezenne B Teopiio rpagpos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTE 1 YyacToTa CIIy4aitHOTO bubnuoreka [JOK
5 4
COOBITHS https://m.edsoo.ru/7f415fdc
6 O0o001Ienne, cucTeMaTH3anus 3SHaHUH 5 1 Et?[iﬂll;lr?f:(;(s?)gglli f415fdc
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 34 1 2



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIIACC

KosunyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/n P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 IT 4
OBTOpEHHe Kypca 7 kacca https://m.edsoo.ru/7f417fb2
9 OrnmcarenpHas cTaTuCcTHKA. PaccenBanue 4 bubmmoreka [{OK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4 1
3 HoxecTBa https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B 0 6
CPOATHOCTD CIYIALHOTD CODRITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4 1
BE/ICHHE B TCOPHIO rpadoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 C 0 8
JIYHAHHBIC CODBITHA https://m.edso0.ru/7f417fb2
7 O0o001Ienre, cucTreMaTH3anus 3SHaHUH 4 1 Et?[iﬂll;lr?f:(;(s?)gglli £417F02
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 1 2



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm KonrtpoJsbnbie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 II 4
OBTOpeHHeE Kypca 8 Knacca https://m.edsoo.ru/7f41a302
bubmmoreka [{OK
2 DIICMEHTEI KOMOUHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eomerprueckas BEpPOATHOCTh 4 bubmorexa LOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 enprranus bepuyiuim 6 1 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
JyHaHHas BEHHHA https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI TEJATOT'A:
5-6 ky1acchl
Kypc «Marematuka»

1. Bunenkun H.f., XKoxos B.U., Yecnokos A.C., llIBapioypn C.1. « Matematuka 5 ki»

2. Bunenkun H.., JKoxor B.U., YecnokoB A.C., llIBapiioypn C.U. « Maremaruka 6 xim»

3. T'. B. lopodees, JI. I'. Ilerepcon. Matemarnka «Y4ych y4UThCS». Y4eOHUK. 5 kiacc. B 2
qacTsx

4. T. B. opodees, JI. I'. Iletepcon. Marematuka «Y4ych yuutbcsa». YueOHHUK. 6 knacc. B 3
qacTsx

5. JI. T. Ilerepcon. Metoauueckue matepuaibl K ydeOHUKaM MaTeMaTHKHU JUIsl 5—6 KJaccos.
Metouyeckue nocoOus i yuyuTens

6. E. C. CmuproBa. ['eomeTprueckas simaus B yaeOnukax I'. B. Jlopodeesa, JI. I'. [TeTrepcon

7. M. A. KyObiieBa. CaMoCTOSITENTbHBIE U KOHTPOJIbHBIE PA0OTHI O KypCy MaTeMaTHKH s S—
6 xnaccoB «Yuych yuuthes» JI. I'. Iletepcon u ap.

8. E.C. CmupHOBa CaMocCTOSITEeNIbHBIC U KOHTPOJIbHBIC paOOTHI 10 MaTeMaTHke, 5-6 Kiace

7-9 kaaccpl
Kypc «Aareopa»

0. H. Makapsrue, H. I'. Munmiok, K. . HemkoB u ap. / Ilox pen. Temsxockoro C.A.
Anrebpa. YueOHUK. 7 Ki1acc

0. H. Makaperue, H. I'. Munmiok, K. . HemkoB u ap. / Ilox pen. Temskockoro C.A.
Anrebpa. YueOHuUK. 8 Kitacc

0. H. Makaperue, H. I'. Munmiok, K. . HemkoB u ap. / Ilox pen. Temskockoro C.A.
Anrebpa. YueOHuK. 9 kiacc

B.U. XKoxog, JI.b. KpaiineBa Ypoku anredpsl. Knura s yaurens

JL.LW. 3BaBuy, JI.B. Ky3nenona, C.b. CyBopoBa Anre0pa. Jlunakrudeckue MaTeprabl

IO.I1. Qynuaunsin, B.JI. Kponrays AnreOpa. TemaTuuecknue TECThI

Kypc «I'eomerpus»

JI.C. Artanacs, B.®. byry3os, C.b. Kagomies u ap. 'eomerpusi. YueOuuk. 7-9 kmaccol

JI.C. Aranacsn, B.®. byrys3os, I0.A. I'maskoB, B.b. Hekpacos, M.M. IOguna W3ydyenue
reomeTpuu B 7-9 kitaccax

b.I'. 3uB, B.M. Meiinep [Iunaktudeckure MaTepraibl

T.M. Mumenko, A.Jl. binakoB TemaTudeckne T€CTHI

Kypc «BeposiTHOCTB U CTATHCTHKA)



N.P. Beicoukuii, 1.B. Sluenko BeposiTHoCTh U cTatuctuka. 7-9 kinaccel. bazoBbiit
yposenb.Hactb 1,2

METOANYECKHE MATEPHUAJIbBI JJIS1 OBYYAIOIIUXCS:

5-6 KkJacchl

Kypc «Marematuka»

1. Bunenkun H.41., XKoxos B.U., UecnokoB A.C., llIBapiioypa C.U. « MaTematuka 5 Kin»
2. Bunenkun H.41., XKoxoB B.U., UecHokoB A.C., [lIBapubypa C.1. « Marematuka 6 Ky

3. . B. lopodees, JI. T'. Tlerepcon. Matemaruka «Y4ych YIuThCs». Y4eOHUK. 5 kimacc. B 2
JacTsIX

4. T'. B. lopodees, JI. I'. [lerepcon. MaremaTtnka «Ydych yduTbcsi». YueOHUK. 6 kimacc. B 3
JacTsIx

7-9 kaaccpl
Kypc «Aaredpa»

1. 1O. H. MakapsrueB, H. I'. Munmiok, K. . HemkoB u ap. / Ilox pen. TemsxoBckoro C.A.
Anrebpa. YueOGHHK. 7 Kilacc

2. 1O. H. Makapsrues, H. I'. Munarok, K. 1. HemkoB u np. / Tlox pen. Tensxosckoro C.A.
Anrebpa. YueOHUK. 8 Kilacc

3. 1O. H. Makapsrues, H. I'. Munarok, K. 1. HemkoB u ap. / [lox pen. Tenskockoro C.A.
Anrebpa. YueOHuK. 9 kitacc

Kypc «I'eomeTpus»

1. JI.C. Artanacsn, B.®. byry3os, C.b. Kagomue u ap. ['eomerpust. YueOHuk. 7-9 Kiaccel
2. JI.C. AranacsH, B.®. byryzos, 10.A. I'nazko, .1. IOguna Paboyas terpanas 7 kimacc
3. JI.C. AranacsH, B.®. byry3os, 0. A. I'nmazkos, .1. FOauna Paboyas terpans 8 kimacc
4. JI.C. AranacsH, B.®. byry3os, 0.A. I'nmazkos, .J. FOnuna Pabouas TeTpanps 9 kimacc

Kypc «BeposiTHOCTb U CTATHCTHKA)

N.P. Beicoukuii, U.B. fmenko BepoarHocTs u ctatuctuka. 7-9 kinaccel. bazoBblit
ypoBenb.Hacth 1,2

HU®POBBIE OBPA3ZOBATEJIBHBIE PECYPCblI U PECYPCbI CETH
UHTEPHET
Marepuanbl 1O MaTeMaTHKE:

bubanorexa L{OK: https://m.edsoo.ru



https://m.edsoo.ru/
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