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@denepanbHas paboyas mporpamMma 1Mo ydeOHOMY TmpeaMery «MaremaTtnka»
(6azoBbIii ypoBeHB) (mpemMerHas oOjacTh «Martematnka W WH(OpMaTuka») (manee
COOTBETCTBEHHO — IMPOrpaMMa [0 MaTeMaTUKe, MaTEMaTHKa) BKIFOYACT HOSICHUTEIbHYIO
3aIlUCKY, COJICpP)KaHUE OOYYCHHsI, IUTAHUPYEMBbIC PE3yJbTaThl OCBOCHHS IPOTPAMMBI
10 MaTeMaTHKe, TEeMAaTHICCKOE TUTAHUPOBaHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wMaTtemaTuke i oOydarommxcs 5-9 kiaccoB paspaboraHa
Ha ocHoBe PI'OC OOO. B mporpaMme mo mMaTeMaTHKE YYTEHBI UJEH U IOJIOXKEHUS
Konunenmuu pa3Butusi MaTemMaTuueckoro oopaszosanus B Poccuiickoit @enepanumu.

[IpenmeToM MaTeMaTUKu SBISIOTCA (PyHIaMEHTAIIbHBIE CTPYKTYPBI HAILIETO MUPA —
NPOCTPAHCTBEHHBIC (OPMBI M  KOJMYECTBEHHBIC OTHOIICHHS (OT TMPOCTEHIINX,
YCBAaMBAaEMbIX B HEMOCPEICTBEHHOM OIBITE, JI0 JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX
JUIS Pa3BUTHS HAYYIHBIX M MPHUKIATHBIX UIeH). MaTeMaTHdecKre 3HaHUS 00CCIICUNBAIOT
MNOHMMAHUE TMPUHIMIIOB YCTPOWCTBA M HCIOJIb30BaHUS COBPEMEHHON TEXHUKH,
BOCIIPUSITUE W  HUHTEPIPETAUMIO COUHAIBHOW, HKOHOMHYECKOW, MMOJIUTUYECKOU
nHpopMalvK, AAOT BO3MOXXHOCTH BBIMIOJIHATH PAcdy€Thl M COCTABJIATH aAJITOPUTMBI,
HAXOJUTh U IPUMEHSATH (DOPMYJIbI, BIAJETh MPAKTUYECKUMU MPUEMAMH T€OMETPHY €CKUX
U3MEpPEHUN W MOCTPOEHUH, YUTaTh WH(OpPMAIUIO, MPEJCTABICHHYIO B BHJE TaOJIHII,
auarpaMM U TpaUKOB, KUTh B YCJIOBHUSX HEONPEACIEHHOCTH U TMOHUMATh
BEPOSITHOCTHBIN XapakTep CIydailHbIX COOBITHIA.

N3ydenue marematuku (opmupyer y oO0ydarouuxcss MaTeMaTHUYeCKHl CTHIIb
MBIIIJICHUS, TTPOSIBIISIONIMIICS B OMPEEIEHHBIX YMCTBEHHBIX HaBbIKax. OOydarornuecs
OCBaMBAIOT TaKWE MPUEMBI M METOJbl MBINUICHUS, KaK WHAYKIUA W JeIyKIUs,
000011IeHre U KOHKPETHU3alusl, aHAJlM3 U CHUHTE3, Kiaccu(uKanus U cucTeMaTu3alus,
abctparupoBanue 1 aHanorus. OObEKThl MATEMATHYECKUX YMO3AKIIOUCHUM, TIPaBUIIa UX
KOHCTPYMPOBAHUS PACKPBHIBAIOT MEXaHW3M JIOTMYECKUX MOCTPOCHUH, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHHs (HOpMYIHpPOBaTh, OOOCHOBBIBaTh W JIOKA3bIBaTh CYXKICHUS, TEM
CaMbIM PAa3BUBAIOT JIOTMYECKOE MbINUIeHHE. M3ydenne matemMaTtuku oOecrieyuBaeT
dbopMuUpoBaHUE AITOPUTMUYECKONW KOMIIOHEHTHI MBIIUICHUS] W BOCIIHUTAHUE YMEHHM
NeWCcTBOBaTh IO  3aJlaHHBIM  aJTOPUTMAM, COBEPIICHCTBOBATH HW3BECTHHIE W
KOHCTpPYHPOBATh HOBBIE. B mporiecce pemieHuns 3aa4 — OCHOBOW y4eOHOM AesTeIbHOCTH
Ha ypOKaX MaTeMAaTUKH — Pa3BUBAIOTCS TBOPUECKAs U MPUKIIAHASI CTOPOHBI MBIIIJICHUS.

OOyueHne mMaTeMaTUKe MaéT BO3MOXXHOCTh Pa3BUBATh y OOYUYAIOIIUXCS TOUHYIO,
panyoHaIbHYI0 U MHG)OPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJee MOIXOISIINE
SI3BIKOBBIC, CHUMBOJHMYECKHE, TpaduyecKkue CpeACcTBa Ji BBIPAXKEHUS CYXKICHUU U
HarJSIAHOTO UX MPE/ICTaBICHUS.

[Ipy W3ydeHUM MaTEeMAaTHKH OCYIIECTBISETCS OO0IIee 3HAKOMCTBO C METOAaMH
MO3HAHUS JIEUCTBUTEIHHOCTH, MPEJCTABICHUSIMU O MPEIMETE U METOJaX MaTeMaTUKH,
UX OTJIMYUH OT METOJIOB JPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX
MPUMEHEHUSI MATEMaTUKH JIJIsl PEIICHUSI HAYYHBIX U MPUKIIAJIHBIX 33]1a4.
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[TpuopureTHBIMU LIEAAMH 00YyUEHUSI MaTEMaTHKE B 5—9 Kiaccax SBISIOTCA:

(dopMHpOBaHUE TEHTPAITBHBIX MAaTEMATUYECKHX IOHSATUH (YHCIO, BEIMYWHA,
reomeTpudeckas (Qurypa, NepeMeHHas, BEpPOATHOCTb, (PYHKIHsA), 00ECHEUHMBAIOIINX
IPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMAaTHIECKOT0 00pa30BaHus 00 yJarOIINXCS;

MoJIBeJICHNEe OOydaloluxcs Ha JOCTYIIHOM [UIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3HM MaTEMaTUKH M OKPYKAOIIEr0 MUpa, NOHUMAHUE MATEMAaTHKU KaK 4acTH
0011el KyJIbTYpbI UEJIOBEYECTBA,;

pa3BUTHE MHTEIUIEKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH OOydarommxcs,
IIO3HABATEIbHOM AKTUBHOCTH, MCCJIEI0BATEIbCKAX YMEHHUW, KPUTUYHOCTH MBIIUICHNUS,
MHTEpeca K U3y4CHHUIO MaTEMaTUKH;

(GopmupoBaHue (PYHKIMOHAIBHONH MaTeMaTUYeCKOW TI'PAMOTHOCTU: YMEHHUS
pacrno3HaBaTh MPOSBICHUS MATEMATHYECKUX MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEMN
B PEATBHBIX >KU3HEHHBIX CUTYalMSIX W NPU U3YYEHHH JPYTHX Y4EOHBIX MPEIMETOB,
NPOSBIICHUS 3aBUCHMOCTEH W 3aKOHOMEpPHOCTEW, (OpMyIMpoBaTh HX Ha S3bIKE
MaTeMaTUKM W CO3JaBaTh MAaTEMaTUYECKHE MOJIEIM, MPUMEHATh OCBOEHHBIN
MaTEeMaTUYeCKUd anmapar Juid  pelIeHHs NPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJTYYEHHBIE PE3YIIbTATHI.

OCHOBHBIE JTMHUU COJIEPKaHUS MPOTPaMMBI 0 MaTeMaTuke B 5—9 kiaccax: «Hucna
W BBIUHCICHUS», «AnreOpa» («AireOpandecKkue BBIpRKEHUS», «YpaBHCHUS U
HepaBeHCTBa»), «DyHknm», «I'eomerpus» («I'eomeTpudeckue GUrypsl 1 X CBOUCTBAY,
«/3MepeHne TreoMEeTpUYEeCKUX BEIWYMHY»), «BEposITHOCTh W CTaTUCTHKa». JlaHHBIC
JVHUM Pa3BUBAIOTCS MapajljlesIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHaKO HE HE3aBHCHMO OJIHA OT JIPYTOM, @ B TECHOM KOHTAKT€ U B3aMOJICHCTBUU.

ConepxaHue MporpaMMbl MO0 MaTeMaTHKe, pacnpelel€HHOe N0 ToAaM O0y4YeHHus,
CTPYKTYPHUPOBAaHO TakUM O0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIMIHAIbHBIM
BompocaM  oOydaromuecss — oOpaljainch  HEOAHOKPATHO,  4YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH IOHATUSMUA M HaBBIKAMH OCYIIECTBISUIOCH IOCJIEIOBATENBHO H
MOCTYNATENbHO, C COOJIOACHUEM TMPUHLMIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHMUS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MAaTeMaTHYEeCKUX IMPEACTaBICHUI O0y4aromuxcs,
pacimpss U yriyosss e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootrBerctBun ¢ ®I'OC OO0 martematuka ABISETCS 00S3aTENbHBIM y4EOHBIM
MpPEeIMETOM Ha ypOBHE OCHOBHOTO o0Iero oopasomanusi. B 5-9 knaccax maremarnka
TPaIUIIMOHHO U3Y4aeTcs B paMKax CJIEAYIONINX y4eOHbIX KYpCOB: B 5—6 Kilaccax — Kypca
«Maremartuka», B /-9 kiaccax — KypcoB «Anredpa» (BKJI04as 3J€MEHThl CTATUCTUKH U
Teopun BepoATHOCcTer) u «['eomerpusi». Ilporpammoild mo MaremaTHKe BBOJIUTCA
CaMOCTOSITEIbHBIN YueOHbIN Kypc «BeposiTHOCTh U CTaTUCTUKAY.

OOriee 9MCIO YacoB, PEKOMEHIOBAaHHBIX U1 M3ydeHHs MaTeMaTtuku (0a30BbIi
YpOBEHb) HAa YpPOBHE OCHOBHOTrO oOIero ooOpasoBanms, — 952 waca: B 5 kiacce —
170 ygacos (5 yacoB B Henemo), B 6 kimacce — 170 yacos (5 yacoB B Hezemo), B 7 Kiacce —
204 gaca (6 gacoB B Henmemo), B 8 kinacce — 204 yaca (6 yacoB B Hememo), B 9 kimacce —
204 gaca (6 yacoB B HEJIEIIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

I/I3yquI/Ie MAaTCMATUKU Ha YPOBHC OCHOBHOI'O O6IH€FO o6pa3013aHH51 HaIIpaBJICHO
Ha AOCTHKCHUC 06y‘-IaIOH_[I/IMI/ICH JIMYHOCTHBIX, MCTAIIPCAMCTHBIX HW MPCIAMCTHBIX
06p330BaTeJ'II>HBIX PE3YJIbTAaTOB OCBOCHHUA y‘IC6HOFO mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE  pe3yJbTaTbl  OCBOGHHS  NIPOrpaMMbl 1O  MaTeMaTuKe
XapaKTEPU3YIOTCSL:

1) maTpuoTHYECKO€e BOCIIUTAHHE!

MPOSIBJIEHUEM HWHTEpEca K MPOILIJIOMY M HACTOSIIEMY POCCUKCKON MaTEMaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCHUMCKUX MAaT€MAaTUKOB U POCCHUICKON
MaTEMaTUYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITHX JOCTHXKEHUU B JAPYTrUX HayKax H
MPUKJIAJAHBIX cepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE!

TOTOBHOCTBIO K BBIINOJIHEHUIO O0S3aHHOCTEN I'pakIaHWHA U peain3aluu ero mpas,
NPEICTaBIICHUEM O MaTEMaTUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBJICHHH, MIPOLIEAYP IPaKIAHCKOTO 00IIeCTBa (HapUMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYKIEHHIO STHYECKMX TMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JIOCTHDKEHMIM HAyKH, OCO3HAHMEM BAXXHOCTH MOPAIbHO-3TUYECKHUX
NPUHIUIIOB B IESTEIILHOCTH YYEHOTO;

3) TpyZi0BO€E BOCIIUTAHME:!

YCTAaHOBKOW HA AaKTMBHOE y4YacTWE€ B PEHICHUM NPAKTUYECKUX 3a/ad
MAaTEMAaTUYECKOW  HAIPaBJIICHHOCTH, OCO3HAHWEM BAXKHOCTA  MaTEMAaTHYECKOTO
oOpa3oBaHUsI HAa MPOTSHKEHWHW BCEM JKU3HM I YCHENHOW MPOQECCHOHATHLHOM
NESATEIPHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIAUBUIYATbHON TpPAeKTOpPUU OOpa30BaHUSI U IKU3HEHHBIX IIJIAHOB
C Y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTH4YecKoe BOCITUTAHUE:

CIIOCOOHOCTBIO K OMOI[MOHAJIBHOMY M OCTETHYECKOMY  BOCIPHSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, pEIICHUH, pPaCcCY)KICHUN, YMEHHIO BHICTDH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) EHHOCTH HAYYHOT O MO3HAHHUS

OpHEHTALIEN B IESTENBHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX ITPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS YEJOBEKa, NPHUPOAbI U OOIECTBa,
NOHMMaHHEM MaTeMaTH4YEeCKON HayKH Kak c(epbl YeIOBEUECKON NesATENbHOCTH, STAloB
e€ pa3sBUTHA M 3HAYMMOCTH [UIA PAa3BUTHsS LUBWIA3ALWH, OBJIAJACHUEM S3BIKOM
MaTeMaTUKM M MaTEMAaTHUYECKOM KYyJbTYpOM Kak CpeACTBOM IIO3HAHUA MU,

6
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OBJIAACHHUCM HpOCTCﬁIHHMH HaBBbIKaMH HCCJ’IGI{OB&TGJ’IBCKOﬁ ACATCIBbHOCTH,

6) pusnyeckoe BocnmuTaHuWe, (opMHpPOBaHHE  KYJIbTYPbl  30pPOBbA W
IMOLMOHAJIBHOI0 0JIArONOJIyYHUsi:

TOTOBHOCTBIO NMTPUMEHSATh MaT€EMAaTUYECKNE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJICHUST 370pOBOr0 o0Opa3a >Ku3HU (370pOBOE MHTaHHWE, COATAHCHPOBAHHBIN PEKUM
3aHATUHN U OTJBIXA, PETyJsipHas pu3ndecKkasi akTHBHOCTD), C(OOPMHUPOBAHHOCTHIO HABBIKA
pedraexkcun, MpU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKoOro e MpaBa JAPYroro
YEJI0BEKa,

7) 3K0JIOTHYECKOE BOCITUTAHNE!

OpUEHTAIlMell Ha NPUMEHEHHE MaTeMaTHUYEeCKUX 3HAHUW I pElIeHUs 3ajad
B 00JIACTH COXPAHHOCTU OKPYKAIOIIEW Cpeibl, JIaHUPOBAHUS MTOCTYIKOB U OLIEHKU HX
BO3MOXKHBIX TIOCTCACTBUN 11 OKPYXKAIOIIEH Cpeibl, OCO3HAaHUEM TJ100aJbHOTO
XapakTepa IKOJIOTHYECKUX MPOOIEM U MyTeH UX pelIcHUs;

8) aganTanusi K M3MEHSIIOIIAMCS YCJTOBHSIM CONMAIBHOI M NPHPOIHOM Cpebl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHUSX HEOIPEACIEHHOCTH, ITOBBIIIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHHE
YYUTBCA Yy APYTUX JIOAEH, MpuoOpeTaTh B COBMECTHOW JAESTEIbHOCTH HOBBIE 3HAHUS,
HABbIKUA U KOMIIETEHIIMH U3 OIbITA APYTUX;

HEO00XOIUMOCTBIO B (DOPMHPOBAHWN HOBBIX 3HAHUH, B TOM 4HUCIE (POPMYIUPOBATH
UJIeH, TOHATHUS, TUIOTE3bl 00 00BEKTaX U SIBJICHUAX, B TOM YHCIIE pPaHee HE U3BECTHBIX,
0CO3HaBaTh JE(UIUTH COOCTBEHHBIX 3HAHUH M KOMIETEHTHOCTEH, IUIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYKD CHUTYAlLMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaLUIO KaK BbI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMbIE PELICHUS
U AeicTBUs, (GOPMYIHPOBATH U OLICHUBATh PUCKU U TOCIEACTBUS, (DOPMHUPOBATH OIbIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOEHHS IPOrpaMMbl [0 MaTEMAaTHKE HA YPOBHE OCHOBHOT'O OOLIETO
oOpa3zoBaHusi y oOydaromierocss 0yayr chopMHUpPOBaHbI METANPEIMETHbIE PE3yIbTaThl,
XapaKkTEepU3YIOIIHNECsS OBJIAJICHUEM YHUBEPCAJIbHBIMHM I103HABATEIILHBIMU JIEHCTBUSIMM,
YHUBEpPCAJTbHBIMH ~ KOMMYHHUKATHBHBIMA  JIEHCTBUSIMU W YHUBEPCAILHBIMH
PETYASTUBHBIMU JIEHCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBbIe JJoruuyecKkue 1eMcCTBUA:

BBIABJISITH W XapaKTEpHU30BaTh CYIIECTBEHHBIE TNPU3HAKKM MATEMATHUYECKHUX
OOBEKTOB, TOHSATUM, OTHOLIEHUA MEXKIY MOHATUSAMH, (HOPMYJIUPOBATH OIMPEICICHUS
MOHATUHM, YCTAaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KIAaCCU(UKAIIMU, OCHOBAHUS
JUTsl 00OOTIIEHUSI U CPABHEHMSI, KPUTEPUHU ITPOBOJUMOTO aHAJN3a;

BOCIIPUHUMATh, (POPMYIHPOBATh U MPEOOPA30BHIBAThH CY)KICHUS: YTBEPIUTEIIbHBIC
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U OTpUILIATEIbHBIE, €AUHUYHbIE, YaCTHBIC U 0011E, YCIIOBHBIE;

BBISIBISIT MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHUBOPEUMS
B (QaxTtaX, [aHHBIX, HAOJNIOJEHUSAX M YTBEPXKACHUAX, IMpeiaraTb KpUTEPUU
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW M IPOTUBOPEUYMH;

JIeJ1aTh BBIBOJIbI C UCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIOUEHHI 110 aHAJIOTHH;

pa3buparh  JTOKa3aTeIbCTBA MATEMATUYCCKHX  YTBEpXKICHUH  (mpsMble U
OT TPOTUBHOIO), TPOBOJUTH  CAMOCTOSITEIBHO  HECIOXHBIC  JIOKA3aTeNIbCTBA
MaTeMaTUYeCKUX (AaKTOB, BBICTpaUBaThb AapryMEHTAlMIO, MPUBOJIUTH MPHUMEPHl U
KOHTPIIpUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATH Croco0 perreHust ydeOHol 3aaauu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOMpaTh HanboJiee MOAXOMAIUN ¢ yIETOM CaMOCTOSITEIbHO BBIJIEJICHHBIX
KPUTEPHEB).

ba3oBble ucciieoBarebCKHe JeHCTBUA:

WCITOJIb30BaTh BOMPOCHI KaK HWCCJICAOBATECIBCKUA HWHCTPYMEHT TIO3HAHUS,
dbopMynHpoBaTh BOIPOCH], PUKCUPYIOIINE MPOTUBOPEUHE, MTPOOIEMY, CAMOCTOSITEIILHO
yCTaHABJIMBATh UCKOMOE M JaHHOE, (POpMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UINI0, MHCHHE;

IPOBOJUTH 1O CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY HECJIOKHBINA HKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEH MaTEeMaTHUYE€CKOT0 O0BEKTA,
3aBUCHUMOCTEN 00BEKTOB MEXKAY COOOI;

CaMOCTOSITESILHO  (pOPMYIIUPOBATh OOOOIIEHUST W BBIBOABI IO peE3yJibTaTaM
MPOBENEHHOTO HAOIOEHUS, MCCIICOBAHMS, OICHUBATH JOCTOBEPHOCTH MOJY4EHHBIX
pE3yJIbTaTOB, BEIBOJIOB U 00OOIICHMI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIABUTATH
MIPEATOI0KEHHUS O €r0 Pa3BUTHUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTH  MHGOpMAIMH,  JaHHBIX,
HEOOXOIMMBIX JIJISl pELICHUS 3a/1a4H;

BBIOMpATh,  aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W  HHTEPIPETUPOBATH
uH(OPMAITNIO pa3IMYHbBIX BUIOB U (POPM TIPEICTABIICHUS;

BBIOWpATh (HopMy TIpeaAcTaBlieHUS MHPOPMAIMKU U WILTIOCTPUPOBATH pEIIacMbie
3aJla4il CXeMaMH, TuarpaMMaMu, MHON TpadUKoi U UX KOMOMHAIIMSIMU,

OIICHMBATh HAJEKHOCTh MH(OPMAITUHU 110 KPUTEPHUSIM, MPEII0KCHHBIM YUIUTEIIEM
WM CPOPMYITHPOBAHHBIM CaMOCTOSITEIBHO.

KOMMYHI/IKaTI/IBHBIe YHUBE€PCAJIBHBIC yqeﬁnble I[CﬁCTBHH:

BOCHPUHUMATh U (HOPMYIHPOBATH CYXKACHUS B COOTBETCTBUM C YCJIOBHSIMHU H
HEeJIAMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX
Y IMCBMEHHBIX TEKCTaX, JaBaTh IOSACHEHUS 110 X0y PELIEHUs 3a1a4i, KOMMEHTUPOBATh
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IIOJIYYEHHBIN PE3YNbTaT;

B XojA€ OOCYXIEHHUS 3a7aBaTb BOIIPOCHI IO CYIIECTBY OOCYXJA€MOH TEMBI,
npo0JieMbl, pelaeMol 3aJlauM, BbICKA3bIBaTh HJEH, HALICJICHHBIE Ha MOMCK PELICHMUS,
COIIOCTABIISITh CBOM CYXKACHHUS C CYXICHHSAMH JIpYTUX YYaCTHUKOB JHajora,
OOHApY)KMBATh Pa3IMuMe U CXOJCTBO MO3HIIMMA, B KOPPEKTHON Gopme GopMyanpoBaTh
pa3Horjacus, CBOU BO3paKECHUS;

NPECTaBIATh PE3YJIbTaThl pPEIICHUS 3aladyd, 3KCIepUMEHTa, HCCIeI0BaHus,
IPOEKTa, CaMOCTOSATENbHO BBIOMpaTh (opmar BBICTYIUIEHMS C Y4ETOM 3ajad
NPE3EHTALUU U 0COOEHHOCTEN ayTUTOPHH;

IOHMMATh U UCII0JIb30BaTh IPEUMYILIECTBA KOMAaHAHON U HHAUBUAYAIbHON pabOThI
IIPU pEelICHUH YIeOHBIX MAaTeMAaTUYECKUX 3a]1a4;

OPUHUMATh 1I€Jb COBMECTHOM JESITENbHOCTH, IUJIAHUPOBATh OPTraHU3AIINIO
COBMECTHOW PabOThI, paclpenesiaTh BUIbl paboT, J0roBapuBaThHCs, 00CYXIaTh IPOIECcC
U pe3ysbTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJEH;

y4acTBOBaTh B TPYMIIOBBIX (opMax paboTel (0OCYKAeHUs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh Pa0OThI U KOOPIUHUPOBATH CBOU
JEUCTBHSI C APYTUMU YJICHAMH KOMaH/bI, OIICHUBATh KA4€CTBO CBOETO BKJIa/a B OOIIHIA
IPOAYKT MO KpUTEPUAM, CHOPMYITUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBUA.

PeryasiTuBHBIC yHUBEpPCAJIbHbIEC YUeOHbIE J1eiiCTBUA
Camoopranuszanus:

CaMOCTOSITENIFHO COCTAaBJISATh IUIAH, AJITOPUTM PEUICHUS 3aauu (WM e€ro 4acTh),
BBIOMpATh CHOCOO pEIIeHUs ¢ YY4ETOM MMEIOIIUMXCS PECcypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBAaThb M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM
HOBOW MH(pOpMaUU.

CaMOKOHTPOJIb:

BJIaJ€Th CHOCOOAMM CaMOIIPOBEPKH, CaMOKOHTPOJIS Ipoliecca U pe3ysbrara
pELIeHNs MaTeEMaTUYECKON 3a/1a4u;

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHMKHYTH IIpU PELICHUU 3aadH,
BHOCHUTb KOPPEKTUBBI B AESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAlJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YyJIbTaTa [JEATECIBHOCTH IIOCTABJICHHOM LEIH MU
YCIOBUSIM, OOBSCHATH MPUYMHBI JOCTHMKCHHUS WM HEIOCTIKEHHS LIeNH, HaXOJIUTh
OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIBTATHI

IIpenmeTHBIE PE3YNIBTATHI OCBOEHUS MPOTPAMMBI MO0 MAaTEMAaTHKE IPEICTaBICHBI
1o rojiaM oOy4eHHUs B CIEIYIOLIUX pa3JieiaxX MporpaMMbl B paMKax OTAENIbHBIX y4eOHbIX
KypCcOB: B 5—6 kjaccax — Kypca «Matematuka», B /—9 kjiaccax — KypcoB «Anredpa»,
«I'eomeTrpus», «BEpOsITHOCTD U CTaTUCTHUKA».
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OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIACCAX

INOACHUTEJIBHASA 3AIINCKA

[TpuoputeTHBIMU LIETASIMH 00YUYE€HUS MaTeMaTHKE B 5—6 Kaccax sIBISIOTCS:

NpoJIOJDKeHHE (OPMHUPOBAHKS OCHOBHBIX MATEMATHYCCKMX MOHITHH (YHCIIO,
BEJIIMYMHA, TeoMeTpudeckas (urypa), O0OECIeUHBAIOMINX IPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMATUUECKOr0 00pa30BaHus 00yJYarOIIUXCs;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OO0y4aromuxcs,
NO3HABAaTEJIbHOM AKTUBHOCTH, HCCIENIOBATEILCKUX YMEHUW, HHTEpeca K H3YyYEHHUIO
MaTEeMaTHKH;

MO/IBEICHHE OOYYaloIIMXCAd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3H MaTEMAaTUKU U OKPYKarOLIEro MUpa,

(GopmupoBaHue (PYHKIMOHAIBHON MaTeMaTUYeCKOW TI'PAMOTHOCTU: YMEHHUS
pacro3HaBaTh MaTeMaTU4YECKHME OOBEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYalMsX,
IPUMEHATH OCBOCHHBIE YMEHHUS [JIsl PELICHHUsS NPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad,
VUHTEPIIPETUPOBATh IOJYyYEHHBIE pPE3YyNbTaTbl M OLCHUBAaTh HX HA COOTBETCTBUE
MPAKTUYECKON CUTYaLIH.

OCHOBHBIE JMHHHM COJEp)KaHUS Kypca MaTeMaTHKM B 5—-6 Kimaccax —
apupMeTndeckass U TeoMeTpUuYecKas, KOTOpbIe pPa3BUBAIOTCSA NapajuIeibHO, Kaxjaas
B COOTBETCTBUMU C COOCTBEHHOM JIOTMKOW, OJJHAKO, HE HE3aBUCHMO OJHA OT JPYIOH,
a B TECHOM KOHTAaKT€ M B3aMMOJECHCTBUU. Takke B Kypce MaTeMaTHKU MPOMCXOIUT
3HAKOMCTBO C 3JIEMEHTAMH aJIre€Opbl ¥ ONMUCATENbHOW CTATUCTUKH.

N3ydenue apupMeTHyeckoro marepuaia HAYMHAETCsl CO CUCTEMAaTH3aluu U
Pa3BUTHS 3HAHUW O HATYpaIbHBIX YMCIIAX, OJYYEHHBIX HA YPOBHE HAUaJbHOrO OOLIEro
oOpazoBanusi. Ilpu 53TOM COBEpIIEHCTBOBAHME BBIYMCIUTEIBHON TEXHUKU U
(opMUpOBaHHME HOBBIX TEOPETHMUECKUX 3HAHMM  codeTaeTcss C  Pa3BUTHEM
BBIUMCIUTEIBHON KYJIbTYPBl, B YAaCTHOCTH C OOyYE€HHEM MpPOCTEHIIUM MNpuémMam
NPUKAJIKA W OLEHKH pPE3yJbTaTOB BbIYMCICHUI. M3ydeHne HaTypajdbHBIX YHCEN
MPOAOIDKAETCs B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU TOHATUSAMHU TEOPUH JEITUMOCTH.

Havano nzydeHus oObIKHOBEHHBIX U IECITUYHBIX IPOOEH OTHECEHO K S Ki1accy. DTo
NEPBBIN ATAN B OCBOCHUH APOOEii, KOraa MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,
HNOHATUSMU TeMbl. [Ipu 3TOM paccMoTpeHue 0OBIKHOBEHHBIX Apo0Oel B MOJHOM 00BbEME
IPEIIIECTBYET M3YYEHHUIO NECATHUYHBIX ApoOei, 4TO I11e1eco00pa3HO C TOYKU 3pEHUS
JOTUKU W3JIOKEHUS] YHCIIOBOW JIMHUM, KOTJa MpaBuUjia JEUCTBUHA C JECATUUYHBIMU
ApOoOSMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMH aJIrOPUTMAaMU BBITIOJHEHUS AEHCTBUN
C OOBIKHOBEHHBIMU JApOOSIMU. 3HAKOMCTBO C JIECATUYHBIMU JPOOSMU PACHIUPUT
BO3MOXXHOCTHU JIJII TOHUMAHMSI OOYYaIONIMMUCS TPUKIATHOTO MPUMEHEHUsT HOBOMN
3alMCH TPU HU3YYEHUHM JAPYTUX MNPEIMETOB W MPU NPAKTUYECKOM HCIOJb30BAHUH.
K 6 ximaccy oTHecéH BTOpOHM dTam B W3Y4EHUH JpoOe€H, TJe MPOUCXOIUT
COBEPILIEHCTBOBAaHNE HABBIKOB CPABHEHUS U MPeoOpa3oBaHus IpoOeii, OCBOCHHE HOBBIX
BBIYMCIIMTEIbHBIX aJTOPUTMOB, OTTaYMBAHWE TEXHUKH BBIUHMCIECHUH, B TOM 4YHUCIE
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3HAYEHUN BBIPAXKEHUH, coaepkKalluxX U OOBIKHOBEHHbIE, U JIeCATUYHBIE ApoOH,
YCTAHOBJIEHUE CBSI3€d MEXAY HUMH, pACCMOTPEHHE NPUEMOB PEILICHU 3a7a4 Ha JPOOH.
B nHauane 6 kiacca NpouCXOJUT 3HAKOMCTBO C TIOHATHEM MPOIICHTA.

OCo0EHHOCTBIO U3YYEHUSI MTOJIOKUTENBHBIX U OTPULIATEIBHBIX YHCEIN SBJIAETCS TO, YTO
OHU TaK)Ke MOT'YT paccMaTpuBaThCsl B HECKOJIbKO 3TaroB. B 6 kiacce B Hauase M3ydeHus
Tembl «IlonokuTebHbIE U OTPHIIATENIbHBIC YUCIIa» BhIesseTcs nmoareMa «Llenpie uncna»,
B paMKax KOTOpPOM 3HAaKOMCTBO C OTpPHULATEIbHBIMH YHCIAMA W JEHUCTBUSIMU
C TIOJIOKUTEITLHBIMU M OTPUIATEIbHBIMU YMCIIAMHU ITPOUCXOIUT Ha OCHOBE COEPKATEHLHOIO
NOJXO0/1a. DTO MO3BOJIIET HA JOCTYITHOM YPOBHE MTO3HAKOMUTH O0YJArOIIMXCS TPAKTUYECKU
CO BCEMH OCHOBHBIMHM IIOHATHSIMU TE€Mbl, B TOM 4YHCI€ M C TMpaBUJiaMd 3HAKOB
IPH BBIMOJHEHUH apu(PMETHUECKUX JeUCTBUI. V3ydeHne palioHaIbHbIX YHCEN Ha 3TOM He
3aKOHYHUTCS, a OyAET MPOIOJDKEHO B Kypce anreOpbl 7 Kiacca.

[Ipu oOy4eHMM pEUICHHIO TEKCTOBBIX 3a7ad B 9—0 KjaccaX HCIONb3YIOTCA
apupMeTndeckue npuémsl perieHus. [Ipu oTpaboTke BBIYUCIUTEIBHBIX HABBIKOB B 5—6
KJIaCCaxX pacCMAaTPUBAKOTCS TEKCTOBBIE 3a/1a4M CIECAYIOIIMX BUJOB: 3a1a4M HA ABUKECHUE,
Ha YacCTH, Ha OKYIIKH, Ha padOTy U IPOU3BOJUTEIILHOCTD, HA IPOLEHTHI, HA OTHOIICHHUSI
u npornopuud. OOyyaromuecs 3HAKOMSATCS € NpUE€MaMH pEelIeHHs 3a7ad repedopoM
BO3MOXXHBIX BapUaHTOB, ydarcs paboTaTh ¢ MHPOpPMALMEN, IPEICTaBICHHOW B Qopme
Ta0JINIL UK AUATPaMM.

B mporpamme yueOGHOro kypca «MaTtemaTuka» MpeaycMOTPEHO (OpMUPOBAHUE
IPONENIEBTUYECKUX aNreOpanyecKux MpeicTaBlieHuil. bykBa Kak CHMBOJI HEKOTOPOI'O
Yyuciaa B 3aBUCHUMOCTM OT MAaTEMaTUYECKOTO KOHTEKCTAa BBOAMTCS IOCTENEHHO.
BykBeHHasi CHMBOJIMKA MIMPOKO HCHOJB3YETCS MPEXAE BCEro Uil 3alKucu OOLIuX
YTBEPXKJICHUHN U IPEIOKEHHH, (POpMYII, B YACTHOCTH JJIs1 BEIUUCIICHHS] TEOMETPUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD» YHCTIA.

B nporpamme yueOHoro kypca «MaremaTtuka» MNpeACTaBiIeHa HarjasaHas
reOMEeTpHs, HalpaBJIEHHAs Ha Pa3BUTHE OOPA3HOTO MBILUICHHS, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, N300pa3uTENbHBIX YMEHUN. DTO BaKHBIM 3Tall B U3yYECHUH T'€OMETPUH,
KOTOPBIM  OCYIIECTBISETCS HA  HAJSAHO-IPAKTHUYECKOM  YPOBHE,  ONUPAETCs
Ha HarjasAHO-0Opa3HOoe MbllUleHHe oOywaromuxca. bonbimas poias  oTBOAMTCA
MPAKTUYECKON IeATEIbHOCTHU, OMbITY, IKCIIEPUMEHTY, MoenupoBaHuto. O0ydaroniecs
3HAKOMSITCSI C T€OMETPUYECKUMHU (UrypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
NPOCTEHIIMMU  KOH(PUTYpalMsiMU, Yydarcsl H300paXaTb WX HA HEJIMHOBAHHOM W
KJIeT4aToM Oymare, pacCMaTpHBAaIOT MX MPOCTeiIme cBoiicTBa. B mporiecce n3ydeHus
HarJSIAHOM T€OMETPUH 3HAHUS, MOJyYCHHbIE O0yJaroUIMMUCS Ha YpPOBHE HaudajJbHOIO
o011ero oOpa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIIUPSIOTCS.

CornacHo yueOHOMY IJIaHY B 5—6 Kjlaccax M3ydaeTcsi MHTETPUPOBAHHBIN IpeaMeT
«MareMaTtuka», KOTOPBIH BKIIOYACT apU(PMETHUECKUNA MaTepual U HalJSIHYIO
TE€OMETPHIO, a TAKXKE MPOINEAEBTUYECKUE CBEICHUS U3 aJreOpbl, 3JIEMEHTHI JIOTUKU U
HayaJla OMCATEIbHON CTaTUCTUKHU.

OO0111ee YKCIo0 YacoB, PEKOMEHIOBAaHHBIX JJISl U3ydeHus: MateMaTuku, — 340 Jyacos:
B 5 kimacce — 170 gacoB (5 yacoB B Henemo), B 6 kiacce — 170 yacos (5 yacoB B Hezelo).
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COJAEP KAHUE OBYUYEHUA
5 KVIACC

HarypanbHble unc/ia 1 HYJIb

HarypanpHoe wuuncmo. Psg  Harypampabix uwmcen. Ywucimo 0. M3oOpaxkenue
HATYpPAIbHBIX YHACEN TOYKAMHU Ha KOOPIUHATHOW (YHCIOBOMN) MPSIMOMA.

[Tosunnonnass cucrema cuucieHus. PumMmckas HyMmepanuss Kak IPUMED
HEMO3ULIMOHHON CUCTEMBI CUUCIICHHUS. JlecaTnUHas cucTeMa CUUCIICHUSI.

CpaBHeHUE HATypaJbHBIX YHCEN, CpPAaBHEHUE HATYPAJIbHBIX 4YHCENI C HYJIEM.
CrnocoObI cpaBHeHMs. OKpYIJIEHHE HATYPATbHBIX YHCET.

CioxkeHne HaTypaJdbHBIX YHCEI, CBOMCTBO HYJIA NPHU CIIOKCHUU. BblunTaHue Kak
JercTBUE, 00paTHOE CIOKEHUIO. YMHOXKEHHUE HATypaJIbHbIX YHCEN, CBOWMCTBA HYJS U
CAUHUIIBI TPpU YMHOXKEHUHU. JlemeHue Kak JedcTBHE, OOpaTHOE YMHOXXEHHUIO.
KoMrioneHTs! nielicTBuii, cBsi3b Mexay HUMH. [IpoBepka pesynbTara apudMeTUdecKoro
neiictus. [lepeMecTuTeIBHOE W COYETATEIBLHOE CBOMCTBA (3aKOHBI) CJOXKCHUSA |
YMHOEHHSI, PACIPEICIINTEIIbHOE CBOUCTBO (3aKOH) YMHOKCHHUSI.

Hcnonb3oBanue OyKB Juisi 00O3HAUYEHUS HEU3BECTHOTO KOMIIOHEHTA M 3alHCH
CBOICTB apu(pMeTHYECKUX JIeUCTBUM.

Jlemrenu U KpaTHBIE YUCIIA, PA3JIOKEHUE HA MHOXKUTENU. [IpocThie U cocTaBHbIE
yucia. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJlbHBIM TOKa3aTesieM. 3alKCh YMCIA B BUAE CYMMBI pPa3psiAHBIX
CJIaracMblIX.

HucnoBoe BoIpaxkeHUE. BplunciieHHE 3HAYEHUN YKCIIOBBIX BBIPAXKEHUH, MOPSAOK
BBITIOJIHEHUSI JCUCTBUHM. MCMONb30BaHME NPU BBIYMCICHUSX MEPEMECTUTEIIBHOTO M
COYETATEeILHOIO CBOWCTB (3aKOHOB) CJIOKEHHUS W YMHOXKEHHSI, PaCIpeleIMTEIBHOTO
CBOMCTBA YMHOXEHHUS.

Jpodu
[IpencraBnenue o ApoOM Kak CrocoOe 3amucy 4acTh BeUYUHBbL. OOBIKHOBEHHBIC

npobu. IlpaBunbHble W HempaBuiibHbIE JIpoOu. CwmemranHasi JapoOb, MPEACTaBICHUE
CMEIIaHHON JpoOM B BHUJE HENMPABUIBLHOW JIpoOU W BBIJCICHHE IIEJION YacTH 4uCia
W3 HeMpaBWIbHOW ApoOu. M3o0pakeHue apoOel ToYykamMu Ha YHCIOBOM MPSMOM.
OcHoBHOe cBo¥icTBO apobu. Cokparienne apoOeii. IIpuBegenue apodu K HOBOMY
3HameHateno. CpaBHEHHUE ApoOeH.

CrnoxxeHre W BBIUMTAHHUE ApoOEi. YMHOXEHUE U JeleHue ApoOel, B3auMHO-
oOpatHbIe Apoou. HaxoxkIeHne 9acTu 1eI0ro | IIEJI0T0 1O €ro YacTH.

Hecatuunas 3anuck JpoOeit. IlpencraBieHue JecsiTUYHOM JApoOU B BUIE
OObIKHOBEHHOM. M300paskeHne AECATUYHBIX IpoOed TOYKAMH HAa YHUCJIOBOM MPSMOM.
CpaBHeHUE ACCATUYHBIX IPOOEi.

ApudmMernyeckue NEeUCTBUS C IECATUYHBIMU Apo0siMu. OKpyriieHHe AeCSITUUHbBIX
pooeii.
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PemmeHue TeKCTOBLIX 3a1a4

Pemenne TekcTOBBIX 3ajad apu(pMETHUUECKUM CIocoOoM. PerieHue Jormdyeckux
3amaud. Pemienue 3amau mepeOOpoOM BceX BO3MOKHBIX BapuaHTOB. lcmolsb3oBaHue
MIPU PEIICHUU 33]1a4y TaOIUI] U CXEM.

Pemenue 3ama4, comepkaimx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUMHBI: CKOPOCTb,
BpEMs, PACCTOSIHHME, II€HA, KOJMYECTBO, CTOUMOCTh. EAMHUIBI U3MEPEHUS: MaccChl,
00BbEMa, 1IEHBI, PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBA3b MEXKAY CAMHUIIAMH U3MEPEHUS
Ka)KIOW BEJIMUNHBI.

Pelienrie OCHOBHBIX 3aJ1a4 Ha JIPOOHU.

[IpencraBneHre JaHHBIX B BUJIC TaOJMIl, CTOJIOUATHIX TUArPaAMM.

Harasinnasi reomerpust

Harnansele npencraBieHuss o pUrypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIy4, YTOJl, JIOMaHasi, MHOTOYTI'OJIbHUK, OKPYKHOCTb, Kpyr. YToiL. IIpsMon, ocTpbli, Tyrmon
Y Pa3BEPHYTHIN YIJIBI.

JlnuHa oTpe3ka, METPUYECKHE €AWHUIIBI JUIMHBL. JJIMHA JIOMAaHOW, MEpUMETP
MHOT'OYTOJIbHHKA. VI3MepeHne u MoCTPOEHHE YIiIoB C MOMOIIBI TPAHCIIOPTHUPA.

Harnansuele mpexacraBieHus o (urypax Ha IUIOCKOCTH: MHOTIOYTOJbHUK,
IpSIMOYTOJIHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3o0paxkenue Quryp, B TOM umcie Ha kierdatoi Oymare. IlocTpoenue
KOH(pUrypauuii U3 yacTell NpsaMon, OKpPY>KHOCTH Ha HEJIMHOBAHHOM U KileT4aTol Oymare.
Hcrnons30BaHUE CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIBHUKA, KBaApaTa.

[Tnomans OpsIMOYTOJIbHUKA " MHOTOYT'OJIBHUKOB, COCTaBJIEHHBIX
U3 MPSMOYrOJIBHUKOB, B TOM 4Hciie (Uryp, M300paxEHHBIX Ha KierdaTod Oymare.
EnuHubl n3mMepeHus miomaim.

Harnsgnele npencTaBieHuss O MPOCTPAHCTBEHHBIX (UIypax: MNPsSIMOYTOJIbHBIHN
napajuienenumes, Kyo, MmHororpaHHuku. M300paxeHre npocTelmnmx MHOTOTPAaHHHUKOB.
Pa3BépTku kyOa u napaenenunena. Cozganue Mojeneil MHOrOrpaHHUKOB (M3 Oymaru,
TIPOBOJIOKH, TUIACTUJIMHA U IPYTUX MATECPUAJIOB).

O0BEM NPAMOYTOIBHOTO Tapajuienenuneaa, kyoa. Enuauis usmepenus oobéma.

6 KJIACC

HartypajabHble yuciaa

Apudmernyeckre JEWCTBUST C MHOTO3HAYHBIMU HAaTypajdbHBIMH YHCJAMHU.
UucnioBble BhIpKEHUS, MOPSIAOK JCHCTBUHM, WCIIOJNBb30BaHUWE CKOOOK. Mcmonp3oBaHue
IPU  BBIYMCIICHUSAX MEPEMECTUTEIBHOTO M COYETATENBbHOIO CBOMCTB CIOXKEHUSA U
YMHOKEHUS, PACIPEICIUTEILHOIO CBOWCTBA YMHOKEHHs. OKpyrieHue HaTypabHBIX
YHCEIL.

JlenuTenu ¥ KpaTHBIE YKCIIa, HAUOOIBIINI OO eTUTEIh U HAauMEHbIIIee 00I1Iee
KpaTHoe. JlenMMOCTh CyMMBI M TPOU3BENCHUS. JleeHne ¢ OCTaTKOM.
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Apoou
OObIKHOBEHHas1 po0b, OCHOBHOE CBOWCTBO JApOOW, COKpAIIeHHE JIpOOeCi.

CpaBHeHuE U ynopsaouMBaHHE ApoOeil. PermieHue 3amad Ha HaXO0XKICHHE YacTU
OT LEJOro M LENOoro Mo ero vactu. JpoOHOe 4YuCiIo Kak pe3ynbTar JeJICHUs.
[IpencraBnenue AecsITUYHON ApoOUM B BHUAE OOBIKHOBEHHOW JIPOOM M BO3MOKHOCTb
IPEICTaBIECHUsI OOBIKHOBEHHOM IpoOu B BUAE AeCATUYHOU. JlecaTnyHble IpoOH U
MeTpuyecKkas cucrtema Mmep. ApupMeTHdyecKue AEWCTBUS M YUCIIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMH U JIECITHYHBIMU APOOSIMHU.

OtHouenue. JleneHue B JaHHOM OTHoIeHUH. Macitad, nponopuus. [lpumenenue
IIPOTIOPLMI IIPU PELICHUU 3a/1a4.

IloHnatre npoueHTa. BpluncieHre NpoLEeHTa OT BEIMYUHBI M BEIUYUHBI 110 €&
NpOLEHTY. BpIpaxkeHue MNpoLEHTOB JeCATUYHBIMU JpoOsmu. Pemienune 3amau
Ha MPOLICHTHI. BhIpakeHNE OTHOIIEHNS BEJIMYHUH B IIPOICHTAX.

IHonoxuTe/JIbHBbIE M OTPULIATEIBHbIC YHCJIA

[lonoxurenbHble W oOTpuUnaTenbHble yucha. Llenpie uywncnma. Monynes 4wmcina,
reoOMeTpUYECKasi MHTepHpeTanus MoAyss yncia. M3o0paxenue yncen Ha KOOPAMHATHON
npsmoil. YwucnoBsle mpoMexyTku. CpaBHeHue uucesl. ApudmeTHdyeckue AercTBUS
C TIOJIOKUTEIIbHBIMU U OTPULATEIbHBIMU YU CIIAMU.

[IpsmMoyrospHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IJIOCKOCTH, a0cuucca U opauHata. [loctpoenue Touek u Guryp Ha KOOpAMHATHON
IIJIOCKOCTH.

BykBeHHbIE BbIpasKeHUs

[Ipumenenne OyKB MJisi 3alMCH MAaTEMATHYECKUX BBIPAXKEHUN W TPEIJIOKEHUH.
CpoiicTBa apu(pMeTUUYECKUX JeUCTBUIl. DByKBEHHBIE BBIPAXKEHUS U  UYHCIOBBIC
IIOJICTAHOBKH. DYKBEHHBIE PABEHCTBA, HAXOXKIAEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyinbl, GopMynbl TEpUMETpa W IJIOWIAAM NPSIMOYTrOJbHHKA, KBajapaTa, o0béma
napajuiesenuienia u Kyoa.

PemmeHne TeKCTOBBIX 33124

Pemrenne TeKCTOBBIX 3a1ad apuMETHUYCCKUM CIIOCOOOM. PermreHne jgormyeckux
3amad. Pemenne 3ama4 nepedbopoM BceX BO3MOKHBIX BAPHAHTOB.

Pemenue 3ama4, coaepkaimnx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEIMUMHBI: CKOPOCTD,
BpEMsI, pacCCTOsTHUE, IIEHa, KOJIMUYECTBO, CTOUMOCTh, MPOU3BOIUTEIILHOCTD, BpeMsl, 00bEM
pabotel. EquHuIbl U3MEpEHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBsi3b MEXKy €IMHULIAMU U3MEPEHUS KaXKA0W BEIUUYHHBI.

Pemenune 3amau, CBSI3aHHBIX C OTHOIICHUEM, MPOMOPLUHUOHAIBHOCTHIO BEJIMYMH,
IIPOIICHTAMU; pEIIeHNEe OCHOBHBIX 3a7a4 Ha APOOH U IPOIICHTHI.

OueHka W TIpUKUAKA, OKpyrieHue pesyiaprara. CocTaBieHHEe OYKBEHHBIX
BBIPXKEHUH 10 YCIOBUIO 3a/1a4H.

[IpencraBnenue MaHHBIX C TOMOMIbIO Tabmun W auarpamMm. Cros0yaThie
JarpaMMBbl: YT€HHUE U MOCTpoeHue. UTeHne KpyroBbIX JUarpamM.
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Harusagnas reomerpust

Harnsnseie npencraBieHusi o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, yroJj, JIOMaHas, MHOTOYIOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3auMHoOe pacnosioKeHue IBYX NPSMbIX Ha IUIOCKOCTH, MapajuleJbHbIE MPSMBIE,
NEPIEeHIUKYISIpHbIE TpsiMble. I3MepeHne pacCTOSIHUI: MEXy ABYMSI TOUKAMH, OT TOUKH
J10 TIPSIMOM, JUIMHA MapLIpyTa Ha KBAIPATHOM CETKE.

N3MepeHne W TOCTPOEHHE YIVIOB C IOMOIIBI TpaHcmopTtupa. Buabl
TPEYrOJbHUKOB. OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYIOYTOJbHBIA, paBHOOEAPEHHBIH,
pPaBHOCTOPOHHMI. YeTBIPEXYT OJIbHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB. [IpsIMOYroIbHUK,
KBaJIpaT: UCIOJIb30BAHUE CBOWMCTB CTOPOH, YIJIOB, JAuaroHaiei. I3oOpaxenue
reOMEeTpUYEeCKUX (Uryp Ha HEJIMHOBAHHOW OyMare C HCHOJIb30BAaHUEM LIUPKYIIA,
JMHEWKH, YroJIbHUKA, TpaHcnopTupa. [loctpoenus Ha kierdaroit Oymare.

[lepumerp MHoroyronbHuka. [loHATHE TIOWAAM (QUTYpPBI, €IMHULIBI U3MEPEHUS
wiom@aau. [Ipubmmxénnoe n3mepeHue Mmiomwaan GuUryp, B TOM 4YHCIE Ha KBaJpaTHOU
cetke. [Ipubmmxk€HHOE M3MEpeHre JUIMHBI OKPYKHOCTH, IUIOIIAINA KPYra.

CummeTpust: LIeHTpajibHasi, 0CEeBas U 3epKAJIbHASI CAMMETPHH.

[TocTpoeHne CUMMETPUYHBIX PUTYP.

Harnansele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: napajuiesienumnen, Kyo,
npu3Ma, TupaMuia, KOHyc, HWIMHP, map u cdepa. M3o0paxkeHne npocTpaHCTBEHHbBIX
¢uryp. Ilpumeps! pa3BEPTOK MHOTOTPaHHUKOB, LIWJIMHIpa U KOHyca. Co3naHue Mojenei
POCTPAHCTBEHHBIX PUTyp (U3 OyMaru, MPOBOJIOKH, IJIACTHIIMHA U IPYTUX MAaTEPHAJIOB).

[Tonarue oO0BEMA, enuHUIBI U3MepeHus o00bEMa. OOBEM MNPAMOYTOJILHOIO
napaJienenuresna, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC peE3yabTAaThl OCBOCHHS MPOTpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 5 Kjacce:

Yuciaa 1 BBIYMCICHUS

[ToruMaTe W MPaBUIBLHO YIMOTPEOJIATH TEPMUHBI, CBSA3aHHBIC C HATYPAIbHBIMU
YUCIIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHUBAaTh W YNOPAIOUYMBATH HATypalbHBIC UMCIA, CPABHUBATH B MPOCTEUIITNX
cirydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE TPOOH.

COOTHOCHTH TOYKY Ha KOOPIAUHATHOM (YMCIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €if
YHCIOM W HM300pakaTh HATypaJIbHbIC YHCJIAa TOYKAMH Ha KOOPJMHATHOW (YHCIIOBOW)
IIPSIMO.

BeimonaaTh  apudMeTHUecKWe — ICWCTBHS C  HATypalbHBIMH  YHCJIAMH,
C OOBIKHOBEHHBIMH JAPOOSIMU B IPOCTEHIIINX CITydasix.

BEITIOHATE MPOBEPKY, MPUKHUAKY PE3YIbTaTa BEIYUCIICHHH.

OxpyrisTh HATypaJbHBIC YUCIIA.

15



denepanbHas pabodas nporpamma | Maremartuka. 5-9 kiaccel (0a30BbIi YPOBEHD)

PemmeHue TeKCTOBLIX 3a1a4

Pemates TekcTOBbIC 3amaud  apuMETHYECKHM CIOCOOOM H € TOMOIIBIO
OpPraHU30BAHHOTO KOHEYHOTO IMepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemars 3amaum, comeprkaliye 3aBUCIMOCTH, CBSI3BIBAIOIINE BEJIUYUHBI: CKOPOCTD,
BpEMsI, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnons3oBaTh KpaTKUE 3alUCH, CXEMbl, TaONMUIbI, OO03HAYECHUS TPHU PEIICHUU
3a7a4.

[Tonp30BaThbCsi OCHOBHBIMU E€IWHHUIIAMU W3MEPEHUS: IIEHbI, MacChl, PacCTOSHMUS,
BPEMEHHU, CKOPOCTH, BBIPAXKATh OJHU €UHUIIbI BEIMUUHBI YEPE3 APYTrHe.

W3BnekaTh, aHAIM3UPOBATh, OIEHWBATh HWH(OpPMAIUIO, TPEICTABICHHYIO
B TaOJyMIle, HA CTOJIOYATOM JUarpamMme, HHTEPIPETUPOBATh MPEACTaBICHHBIC JaHHBIE,
HCIIO0JIb30BaTh JAHHBIC MPU PEIICHUH 3a]1a4.

Harasinnasi reomerpust

[Tonp30BaThCsA r€OMETPUUYECKUMH MTOHATHIMUA: TOUYKA, IPsIMast, OTPE3O0K, JIyd, yroJl,
MHOI'OYTI'OJIBHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mNpUMEpbl OOBEKTOB OKPYXKAIOIIET0 MHpa, HMeIuX (Gopmy
U3Y4YEHHBIX TEOMETPUUECKUX (PUTyD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3AaHHYIO C YIVIAMHU: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbHUKaMH: YTOJI, BEPIIMHA, CTOPOHA, AUArOHAJIb, C OKPYKHOCTBIO: Paaunyc,
JUaMeTp, LEHTP.

N300paxkaTh U3yyeHHbIE TeOMETpUUecKre (GUTyphl HA HEJIMHOBAHHOM U KJIETYaTOU
Oymare ¢ MOMOIIbIO IUPKYJISA U TUHEUKH.

Haxomute MJIMHBI OTpPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOUIBIO
JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOM JUIMHBL;, CTPOUTH OKPYKHOCTb 3aIaHHOTO paguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSMOYTOJIBHUKA, KBajapara Uil HX
IIOCTPOEHMS, BBIYMCIICHUS IIJIOIIAAN U IIEPUMETpA.

Bbluucasate mepumeTp M IUIOIIAAb  KBajpara, MpsSMOYroJibHUKa, (uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM uncie GUryp, n300paxEHHbIX Ha KIeTYaTon
Oymare.

[lonb30BaThCsi OCHOBHBIMM METPUUECKUMHU E€IUHUIAMU HW3MEpPEHUs JUTUHBI,
IUIOLIA/IH; BBIPAXKaTh OJJHU €JUHULBI BEIMYMHBI Yepe3 APYTHE.

Pacno3naBarp mapansenenures], Ky0, HCIOJIb30BaTh TEPMHUHOJOTHIO: BEPIIHMHA,
pedpo rpaHb, U3MEpPEHUs, HAXOAUTh U3MEPEHUS Napajlieienumnena, Kyoa.

Boruncnate 00b€M  KyOa, mapaienenunena Mo 3aJaHHbBIM — M3MEPEHUSM,
MOJIb30BAThHCS €IMHULIAMU U3MEPEHHs 00bEMA.

Pemlare HecnokHbIE 3aJauyd  HA U3MEPEHUE TE€OMETPUYECKHX  BEIUYUH
B MTPAKTUYECKUX CUTYyalUsX.
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[IpeameTHBIC pe3yabTaThl OCBOCHHS TMPOrPaMMbl y4eOHOIO Kypca K KOHILY
oOydeHus B 6 Kiacce:

Yuciaa 1 BBIYMCICHUS

3HaTh M TIOHMMAaThb TEPMHUHBI, CBSI3aHHBIE C PAa3JUYHBIMM BHUJAMH YHCENT M
croco0aMH WX 3alKCH, TMEePEeXOANTh (€CIM 3TO BO3MOXHO) OT OIHON (POPMBI 3aIHcCh
4yucia K IPYyrou.

CpaBHMBATh U YIOPSAA0YMBATH LENbIE YUCIIA, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
CPaBHUBATh YMCJIA OJHOTO U Pa3HbIX 3HAKOB.

BrinonHsaTh, coyeTas yCTHbIE U MUCbMEHHBIE PUEMBI, apU(PMETUUECKUE TCUCTBUS
C HaTypaJbHbIMU M LEIBIMH YHMCJIAMH, OOBIKHOBEHHBIMH M JECATHYHBIMH IPOOSMHU,
IIOJIOXKUTEIIbHBIMU U OTPULATEIbHBIMU YHCIIAMU.

BplunciiATh 3HAYEHMs YMCIIOBBIX BBIPAKEHUM, BBINOJIHATH IPUKHUIKY U OLICHKY
pe3yiapTaTa BBIYHMCICHHM, BBIMNOJHATH [PEOOpa3oBaHMsI YHUCIOBBIX BBIPAXKEHUI
Ha OCHOBE CBOMCTB apU(PMETUUYECKUX AEHUCTBUII.

COOTHOCUTPH TOUKY Ha KOOPJAWHATHOU NPSAMOU C COOTBETCTBYIOIIUM €U YUCIOM H
n300pakaTh YKcClia TOYKAaMU Ha KOOPJIMHATHON NPSIMOM, HAXOUTh MOJyJIb YHCIIA.

COOTHOCUTBH TOYKH B MPSAMOYTOJIBHOM CHCTEME KOOPAMHAT ¢ KOOPAWHATAMU ITOU
TOYKH.

OKpyrJsTh LENbIe YUCa U AeCATUYHbIE APOOU, HAXOAUTh MPUOIMIKEHUS YU CEIT.

YucsoBble 1 OyKBeHHbIE BbIPAKEHMSI

[TonumaTte U ynoTpeOJIATH TEPMHUHBI, CBSI3aHHBIC C 3aMUCHI0 CTEIIEHU YHCIA,
HaXOJUTh KBaJpaT M KyO 4YHCIIA, BBIYUCIIATH 3HAUCHUS YHCIOBBIX BBIPAKCHUH,
COZEpKAIIUX CTEIICHU.

[Tonb30BaThCs TpHU3HAKAMH JIEJIMMOCTH, PACKJIaJbIBaTh HATypaJbHBIE YHUCIIA
HAa IIPOCTHIE MHOXKHUTEIH.

[Tonb30BaThCst MACIITA0OM, COCTABJISITH TPOMOPLIUKM M OTHOIIEHUSI.

Hcnons3oBaTh OyKBBI 111 OOO3HAYECHHUS YHUCEN TPH 3alMCH MaTeMaTHYSCKHUX
BBIp@KEHUHN, COCTABJISITh OYKBEHHBIC BBIpAXEHUS U (POPMYINbl, HAXOAUTH 3HAUYCHMS
OYKBEHHBIX BbIpa)XEHUM, OCYIIECTBIISISI HEOOXOUMBbIE TTOJACTAHOBKH M ITPEOOpa30BaHMUS.

HaxonuTe HEU3BECTHBINM KOMIIOHEHT PABEHCTBA.

PemieHne TeKCTOBBIX 3a/1a4

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 33/1a4l ApU(PMETHUECKUM CITIOCOOOM.

Pemrare 3amaum, cBS3aHHBIE C OTHOIICHHEM, IPONOPIHOHAILHOCTHIO BEIIMYHH,
MIPOIICHTaMU, PeIlaTh TPH OCHOBHBIC 3aa4M Ha APOOH U IIPOIICHTHI.

Pemrare 3amaun, comeprkaniue 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIUYMHBI: CKOPOCTD,
BpeMs, pPAacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTh, BpEM,
o0béMa paboThl, HCHOJB3YyS apudMETHUYECKUE JACHUCTBUS, OIEHKY, MPUKHUIKY,
MOJIb30BAThCS €AUHUIIAMHU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIUYUH.

CocTaBisaTh OYKBEHHBIE BBIPAKEHUS IO YCIOBHIO 3aJa4H.
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N3Bnekars nHGOpMAIIMIO, IPEICTABICHHYIO B TA0IMIAX, HA JIMHEHHOM, CTOJI0YATOM
WM  KPYroBOM  JuarpamMmax, HWHTEPOPETUPOBATH  IPEJICTABICHHBIC  JIAHHBIE,
MCIIOJIb30BATh JAHHBIC MPU PEIICHUN 33a4.

[IpencraBnarh uHGOPMAIIUIO C TIOMOIILIO TaOIMUIl, JIMHEHHOW M CToJOYaTOU
JTAArpaMM.

Harasinas reomerpusi

[IpuBoauTh mpUMEpPsl OOBEKTOB OKPYXKAIOIIETO0 MHUpPA, HUMEoUMX (opMmy
U3YYEHHBIX T€OMETPUUECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI paBHBIX
U CUMMETPUYHBIX QUTYD.

N300paxkaTh ¢ MOMONIBIO LUPKYIIS, JIMHEWKH, TPAHCIOPTHUPAa HA HEJIMHOBAHHON U
KJIeTyaTol Oymare M3ydeHHbIE IJIOCKHE TeOMEeTpUuYecKrue (PUrypbl U KOH(UTypalu,
CUMMETPHUYHbIE (DUTYPBHI.

[Tonp30BaThCS T€OMETPUUECKMMM MOHATUSIMHU: PaBEHCTBO (PUTYp, CHUMMETpUS,
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETpPUEH: OChb CHUMMETPHM, LEHTP
CUMMETPHH.

HaxoauTe BEIMUYKHBI YTJIOB U3MEPEHUEM C IOMOUIBIO TPAHCIIOPTUPA, CTPOUTH YIIIbI
3aIaHHOW BEJIMYMHBI, IIOJb30BATHCS IPU PEIICHUHM 3a4a4 TPaJyCHOM MEpPOH YIJIOB,
pPacno3HaBaTh HA YEPTEXKAX OCTPBIM, IPSIMOU, pa3sBEPHYTHIA U TYIION YTJIbI.

BeluuciasaTe  MHY JIOMAQHOW, NIEPUMETP MHOTOYTOJbHUKA, II0JI30BATHCS
€AVMHULIAMU HW3MEPEHUs [UJIMHBI, BBIPAXaTh OJHU €AWHULIBI MU3MEPEHUS JIMHBI 4YEpe3
Jpyrue.

HaxomuTe, wncronb3ys 4YepTEXHBIE WHCTPYMEHTBI, PACCTOSHMS: MEXIY JIBYMS
TOYKaMU, OT TOUKH 10 IPSIMOM, ITTMHY ITyTH Ha KBaJPAaTHOM CETKE.

Boruncnsate miomaas GpUryp, COCTaBIEHHBIX U3 NPSIMOYTOJIbHUKOB, HCIOIb30BaTh
pazOueHue Ha  NPAMOYTrOJIbHUKHM, Ha  paBHble  (UIYypbl,  JTOCTpaWBaHHUE
J0 TIPSMOYTOJIbHUKA, ITOJIb30BATHCSI OCHOBHBIMM E€IMHULAMH W3MEPEHHs IUIOIIA/H,
BBIPAYKaTh OJIHU €IMHULIBI U3MEPEHUS TUIOUIaN Yepe3 APYyrue.

PacriozHaBath Ha MOJENSX M HM300paXEHUSAX NUPAMHAY, KOHYC, LIMJIUHIP,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkaTh Ha KJIeT4aTONW OyMare mpsIMOYTOJIbHBIN MapasuiesienuIe]I.

Beraucnare 00bEM  MPSMOYTOJBLHOTO Mapajulesienunesa, KyOa, MO0JIb30BaThCs
OCHOBHBIMU €IMHUIIAMU U3MEPEHHUs 00bEMA;

Pemate HecHOXHBIE 3aJa4yd  Ha HAXOXJAEHUE TE€OMETPUYECKUX BEJIMYUH
B NMPAKTUYECKUX CUTYaIUsX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIACC
HanmenoBanue paznena |Kommdectso OcHoBHOE OCHOBHBIE BHJIBI IEATEITBHOCTH 00YJarOIINXCS
(TemsI) Kypca 4acoB COJIepKaHue
HarypaJibHbIe Yuca. 43 Jecsatruunas Yurarth, 3aNMCHIBATh, CPABHUBATDH HATYypaJIbHBIC YHCIIA;

JlelicTBuUsI ¢ HaTypaJIbHBIMU
YHCIIAMU

CUCTEMA CUUCIICHUS.
Psn HatypanbHbIX
quces.
HatypanbHslii psn.
Yuco 0.
HarypanbsHbie uncna
Ha KOOPJIMHATHOU
MIPSIMOM.
CpaBHeHue,
OKpYTJIEHUE

HATypaJIbHbIX YUCEIL

Apudmernueckue
JICUCTBUSI

C HATypaJIbHBIMHU
yuciiamMu. CBoMcTBa
HYJISI IPU CIIOKEHUU
Y YMHOXKECHUH,
CBOMCTBA €IUHUILIBI
MIPU YMHOKECHUH.

npeIarartb U 00CyKAaTh CIOCO0bI YIIOPSAOUYNBAHUS YHUCEIL
M300paxkaTs KOOPIUHATHYIO IPSAMYIO, OTMEYATh YKCIIA
TOYKaMH Ha KOOPAUHATHOU NPSAMON, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBoOiicTBa HaTypayibHOTO psina, uncen 0 u 1
IIPU CJIOKEHUU U YMHOKEHHU.

Hcnonb3oBaTh NPaBUI0 OKPYTJIEHUS] HATYPAIbHbBIX YUCEIL.
BbInoHATH apupMeTnyecKue 1eiCTBUS C HaTypajJbHbIMU
YHCJIaMH, BBIYMUCJIATH 3HAYECHHS YHCIIOBBIX BBIPAKEHHI

CO CKOOKaMH 1 0€e3 CKOOOK.

3anucbIBaTh POU3BECHNUE B BUJE CTEIICHU, YUTATH
CTETICHH, HCIIOJIb30BATh TEPMHUHOJIOTHIO (OCHOBaHHE,
MOKA3aTeNb), BBIYMCIATH 3HAYEHHUA CTEIICHEH.

BbINoJHATH, NPUKUAKY M OLEHKY 3HAYECHUN YMCIIOBBIX
BBIPQKCHUH, PeAJIaraTb 1 NPUMEHATh NPUEMbI POBEPKU
BBIYMCIICHU M.

HNcnonb30BaTh NPU BHIYMCJIEHUAX TTIEPEMECTUTEIILHOE U
COUYETATENIbHOE CBOMCTBA CIIOKEHHS U YMHOKEHMUS,
pacIpeeNIUTENIbHOE CBOUCTBO YMHOXKEHUS;, (POPMYJIUPOBATH
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IlepemecTuTenbHOE
1 COYETATEIIbHOE
CBOMCTBA CI0XKCHUS
U YMHOXKECHUS,
pacIpeeIUTEIbHOE
CBOMCTBO
YMHOXCHHUS.
Jlenutenu u
KpaTHBIE YUCIIA,
Pa3JIOKEHUE Ynciia
Ha MHOXXHUTEIIH.
JleneHnue

¢ octarkoM. [IpocTeie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JIEJTMMOCTH Ha 2, 5,
10, 3, 9.

CrereHb ¢
HaTypaJIbHBIM
MOKa3aTesIeM.
YucnoBeie
BBIPKCHUS;
MOPSAJIOK JICMCTBUU.
Penienne TeKCTOBBIX
3a7a4 Ha BCE
apudmeTraeckue

U PUMEHSATH MPaBUJIa NIpeoOpa3z0BaHUs YUCIOBBIX
BBIPA)KCHUI HAa OCHOBE CBOWCTB apu(IMETUUECKUX JCHCTBUIA.
HccaenoBarpb 4UCIOBBIE 3aKOHOMEPHOCTH, BIABUIATh U
000CHOBBIBATH TUNOTE3bI, GOPMYIMPOBATH 0000IIEHUS U
BbIBO/IbI 10 PE3YJIbTATAM MPOBEAEHHOTO UCCIICIOBAHUS.
DopMyJIHPOBATH ONPeEAeJeHUS JEIUTEIA U KPATHOTO,
HA3BIBATh JICTUTEIN U KPATHBIC YUCIA; PACIIO3HABATH
IIPOCTBIE U COCTABHBIE YUCIIA; (POPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JI0KEHUS YHCIIA HA ITPOCTHIE
MHOKUTEIN; HAXOAUTh OCTAaTKU OT JEJIEHUs U HEIOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS

0 HATYpAJIbHBIX YUCJIaX, IPUBOAUTH MPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BbICKA3BIBAHUS U OTPHUIIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL
KoncrpyupoBarb MaTeMaTH4eCKHeE NMPEAJI0KECHUSA

C TIOMOIIBIO CBA30K «U», KAJU», KECIIH. .., TO...».

Pemats TekcTOBBIC 3a/1a4u apU(METHIECKUM CITIOCOOOM,
HCIIO/Ib30BATH 3aBUCHMOCTH MEX/Ty BEJIMYMHAMH (CKOPOCTD,
BpEMsl, paCCTOSTHHE; 1IeHa, KOJIMIECTBO, CTOMMOCTb U JP.):
AHAJIM3MPOBATH 1 OCMbBICJIUBATH TEKCT 33/1a4H,
nepegopMyJTHPOBATH YCIOBHUE, N3BJIEKATHh HEOOXOANUMBIE
JAaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIMUYNHAMU,
CTPOUTH JIOTHYECKYIO LIEMIOYKY PACCYKAECHUN.
MogaeaupoBath X0/ PELIEHUS 33/1a4X C TOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBW)KCHUE U
MOKYITKH

CXEMBI, TaOJINLIBI.

IIpuBoauThb, pa3déupaTh, OLEHUBATDH Pa3JIMUHbIC PELICHMUS,
3aIHMCH PELIEHUI TEKCTOBBIX 3a7au.

KpuTHyeckn oneHMBaTh NOJyYEHHBIN PE3YIIbTAT,
OCYLECTBJISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLIMOKH.

PemaTsp 3a1auu ¢ moMouIbko repedopa BceX BO3MOKHBIX
BapUaHTOB.

3HAKOMHUTBHCH C UCTOPHEH Pa3BUTHS apu(PMETHKN

Harnsignast reomerpus.
JIMHUM Ha MJIOCKOCTH

12

Touka, npsmas,
OTPE30K, JIyY.
Jlomanas.
H3Mepenue IiHbI
OTpE3Ka,
METPUUECKHUE
€JIMHUIIBI
WU3MEpPEHHUS JJTUHBI.

OKpYXHOCTB U KpYT.

[IpakTueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEN».
VYron. [psmon,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

PacnioznaBarh Ha yeprexax, pUCyHKax, OUCHIBAT,
WCIIONB3YSl TEPMHUHOJIOTHIO, U M300PaaTh C IIOMOLIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE3O0K, JIyY,
yroJ, JIOMaHy, OKPY>KHOCTb.

Pacno3naBaTth, NpUBOAUTH NPUMEPHI OOBEKTOB PEAILHOTO
MUpa, UMEIOIUX POPMY U3YyUEHHBIX PUTYpP, OLIEHUBATH UX
JIMHENHBIE Pa3MEDPBL.

Hcnonb30BaTh JIMHEVKY U TPAHCIIOPTHP KaK HHCTPYMEHTBI
JUISl IOCTPOEHUS U U3MEPEHHUsSL: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY yIJa; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YIoJl,
3aIaHHOW BEJIMYMHBI, OTKJIAABIBATH LIUPKYJIEM PAaBHbIC
OTPE3KH, CTPOUTHL OKPYKHOCTb 33TaHHOT'0 PaInyca.
N300pakaTh KOHPUTYpALIUU TEOMETPUUECKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEN HA HEJIMHOBAHHOW U
KJIeT4aToi Oymare; nmpeasararb, ONUCHLIBATh U 00CYKIaTh
CIOCO0BI, AJITOPUTMBI [TOCTPOEHUSI.

Pacno3HaBaTh ¥ H300paxaTh Ha HEJTMHOBAHHOM U
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[TpakTrueckas
pabota
«IlocTpoenue
YIJIOB»

KJIETYaTON Oymare mpsMou, OCTPBINA, TYIOH, pa3BEPHYThII
VIJIbl; CPABHUBATH YIJIbL.

BpIuucasiTh JJIMHBI OTPE3KOB, JTOMAHBIX.

IloHuMAaTh U MCIOJIB30BATH NIPH PEIICHUH 32124
3aBHCHMOCTH MEXIY €AUHULIAMU METPUUECKOU CHCTEMBI
Mep; 3HAKOMHUTbCH C HEMETPUUYECKUMU CUCTEMaMU Mep;
BBIPA2KATh JUIMHY B PAa3JIMYHbIX €IMHUALIAX U3MEPEHUSI.
HccnenoBarh GUrypsl 1 KOHPUTypaluu, UCTIONb3YA

M (poBbIE pECypCHI

OOBIKHOBEHHBIE IPOOH

48

Jpo6s. ITpaBuibHbIE
1 HEIIPaBUJIbHBIC
npoou. OCHOBHOE
CBOMCTBO JpOOH.
CpaBHenue apooeil.
Cnoxenue u
BBEIYMTAHHC
O0OBIKHOBEHHBIX
npoOeii. CMelianHas
po0Ob. YMHOXKEHUE
U JICIICHNE
OOBIKHOBEHHBIX
JIpoOeii; B3aMMHO-
oOpaTHble APOOH.
Penienune TeKCTOBBIX
3aJ1a4, COACPIKaIIX
npobu. OCHOBHBIC

MonenaupoBathb B rpaduueckoi, mpeaMeTHol (opme,

C IIOMOUIBIO KOMITBIOTEPA ITOHSATHUS U CBOMCTBA, CBA3AHHBIE

C OOBIKHOBEHHOM JPOOBIO.

YuTaTrh U 3aNIMCHIBATH, CPABHUBATH OOBIKHOBEHHbIE 1pO0H,
npeaiararb, 000CHOBBIBATH M 00CYKIATH CIIOCOObI
YIIOPSIIOUMBAHUS TPOOCH.

N3006pa:xkaTh 0OOBIKHOBEHHBIC IPOOU TOUKAMU

Ha KOOPJAUHATHOM MPAMOM; HCHOJAb30BATH KOOPANHATH VIO
MPSAMYIO JIJIsl CPaBHEHUS IPOoOeEH.

DOopMyTHPOBATH, 3aAIIUCHIBATH € IOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpOOH; MCMOJIB30BAaTh OCHOBHOE
CBOMCTBO JIpOOU Ui COKpaAeHHUs! APOOEH U MPUBEICHU S
JpoOU K HOBOMY 3HAMEHATEITIO.

IIpeacraBiasiTh CMENIAHHYIO IpOOb B BUE HEMPABUIBLHOU U
BBIICIISATH LIETYIO YaCTh YUCJA U3 HEMPABUIBLHOM IPOOH.
BoIinoHATH apupMeTnyecKue 1eicTBus

C OOBIKHOBEHHBIMU JIPOOSIMU; MPUMEHSITH CBOMCTBA
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3a/1a4d Ha IpooOH.
[Ipumenenune OykB
JUTS 3aMUCH
MaTEeMaTHYECKUX
BBIPAKECHUM U
MPEIIIOKEHUN

apuMEeTHUECKUX ACHCTBUM JJIs1 palliOHaIN3aIuu
BBIYHCJICHUUN.
BbINoHATHL NPUKUAKY M OLEHKY pe3yJIbTaTa BIYUCIICHUM;

npeaiaraTb U NPUMEHATH NPUEMBI P OBEPKHU BHIUUCICHUN.

IIpoBoauTh HCCIEA0BAHUA CBOWCTB ApOOEi, ONMUpasiCh

Ha YHCJIOBbIE SKCIIEPUMEHTBHI (B TOM UHCJE C IOMOIIBIO
KOMITBIOTEPA).

PacnosHaBaTh HCTHHHBIE U JIOXKHBIEC BBICKA3bIBAHUS

0 Ipo0sX, NPUBOAUTH MPHUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMA U OTPULAHUS BBICKA3bIBaHUIA.

PemaTh TeKCTOBBIE 3a/1a4H, COJEpKalIUe JPOOHbBIE JaHHbBIE, U
3a/1a4M HA HAXOXKJACHUE YaCTH LEJI0r0 U LIEJIOro 10 €ro YacTy,
BBISAIBJISITH MX CXOACTBA M Pa3JIN4YM.

MopeaupoBarth X011 pelIeHU 3a4a4M C [IOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauTh, pa3dMpaTh, OLEHUBATH PA3JIMYHBIE PEIICHHUS,
3aIMCH PEIICHUN TEKCTOBBIX 3a]1a4.

Kpurnuyecku oueHUBaTh MOJYYEHHBIA PE3YIIbTAT,
OCYLIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSIsL OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOAMTH OIINOKU.
3HAKOMUTBHCH C MCTOPHUEN Pa3BUTHS apUPMETUKU

Harmsigaas reomerpus.
MHOroyroJsHUKN

10

MHOroyroJyIbHUKH.
YeThIpEXyrobHUK,
IPSIMOYTOJIbHUK,
KBaJpar.
[IpakTrueckas

OnuchIBaTh, HCNOJIB3YS TEPMHUHOJIOTHIO, H300PAKATH

C TOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATh U3 OyMaru MHOTOYT OJIbHUKH.

IIpuBoauTH NpUMepbI OOBEKTOB PEATLHOI'0 MUPA, UMEIOIINUX
(GhopMy MHOTOYTOJILHHKA, IPSIMOYTOJIbHUKA, KBAPaTa,
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paborta
«IlocTpoenue
MPAMOYTOJIbHUKA

C 3aIaHHBIMH
CTOpPOHAMHU

Ha HEJIMHOBAaHHOU
Oymare».
TpeyroJyibHUK.
[Inomane u
MIEPUMET]P
MPSAMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3
MIPSAMOYT'OJIbHUKOB,
€ IMHHULIBI
M3MEpPEHUS
TUTOIIAN.
Ilepumetp
MHOTOYTOJIbHUKA

TPEYroJIbHNKA, OLEHUBATh UX JIMHEHHBIE pa3MephI.
BeI4ucasiTh. IEPUMETP TPEYTOJIBHUKA, PSIMOYTOJIBHUKA,
MHOT'OYI'OJIbHHMKA; IUIOIIaJAb IPAMOYTOJIbHUKA, KBaJgpara.
M300pakaTh 0CTPOYTOJIbHBIE, IPIMOYTOJIbHBIE U

TYIOYT OJIbHBIE TPEYTOJIbBHUKH.

CTpouth Ha HEIMHOBAHHOW U KJIETYATON Oymare KBaapaT
IIPSAAMOYTOJIbHUK C 33JaHHBIMU JUIMHAMU CTOPOH.
HccienoBars cBOMCTBA IIPIMOYrOJIbHUKA, KBAaIpaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHU S, U3MEPEHUS, MOJIEIIMPOBAHUS;
CpPaBHUBATh CBOMCTBA KBA/IpaTa U MPSAMOYTOJIbHUKA.
KoHcTpynpoBars MaTeMaTH4ecKue MpPeAJI0KeHus

C TIOMOIIIBIO CBSI30K «HEKOTOPHIi», «1000i». PacmoznaBarb
VCTUHHBIE U JIO)KHBIE BBICKA3bIBaHUS O MHOI'OYI'OJIBHUKAX,
NPUBOAUTHL IPUMeEPbI ¥ KOHTPIIPUMEDHI.

HccaenoBarb 3aBUCMMOCTD IUIOLIAAN KBAApPATa OT JJIUHBI
€ro CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJAPATHOW CETKU JUJISL TOCTPOCHUS
¢buryp; pa3douBaThb NpSIMOYTOJIbHUK HA KBAAPATHI,
TPEYroJIbHUKH; COCTABJATH (DUTYPHI U3 KBAJPAaTOB U
MPSAMOYTOJBHUKOB U HAXOAMUTH UX IJIOLIAAb, pa30UBaTh
(burypsl Ha NPSIMOYTOJIbBHUKHU U KBaIPaThl U HAXOUTh UX
IJIOIIA/Ib.

BripaxaTh BEIMUNHY IUIOMIAAN B PA3JIUYHBIX €IMHALIAX
U3MEPEHUSI METPUUYECKON CUCTEMBI MEP, IOHMMATH H
HCI0JIb30BATH 3aBHCUMOCTH MEXIY METPUUYECKUMU
€AVUHULIAMU U3MEPEHHUS TIJIOIAIN.
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3HAKOMUTBHCS ¢ MPpUMePaMH MPUMEHEeHHs TUIOMATU U
nepuMeTpa B MPAKTUUECKUX CUTyalusx. Pemars 3agaun

U3 peaIbHOM KU3HU, MPeAIaratb U 00CyKAaTh pa3jinyHble
CIOCOObI peleHus 3a1a4

Jlecatuunbie 1podu

38

JlecaTrdHas 3amuch
npobeit. CpaBHeHHUE
JeCATHIHBIX
JpOOeii.

JlericTBus

C ICCATUYHBIMH
JTPOOSMHU.
OxkpyrieHue
JeCATHIHBIX
JpOOCH.

Penienune TeKCTOBBIX
3aJ1a4, CoIepIKaITuX
npoou. OCHOBHBIE
3a/1auv Ha Jipodu

IlpeacTaBiasiTh JECATUYHYIO IpOOH B BUJI€ OOBIKHOBEHHOM,
YUTATH U 3AMUCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
VIIOPSIIOYMBAHUS JECATUUHBIX APOOEH.

N300paxkaTh AeCATUIHBIC IPOOH TOUKAMU Ha KOOPAMHATHOMN
MIPSMOM.

BbIABJIATH CXOACTBA U Pa3JIMUMs NIPABIIT apuUPMETUUECCKUX
JIEUCTBUM C HATYypaIbHBIMU YHCIAMU U TIECSITUYHBIMU
TpOOSIMH, OOBICHSITH UX.

BoinoansaTes apudmMeTuueckue JeUCTBUS C IECATUUYHBIMU
IpOo0sSMU; BBINOJHATH MPUKHUIAKY U OIIEHKY pe3yibTaTa
BBIUMCJICHUM.

IIpumeHsATH cBOMicTBA apu(hMETUUECKUX ACHCTBUI

JUISL palldOHAJIM3AIIUM BEIYHCIICHU.

IIpyMeHSITH NPABUIIO OKPYIJIEHHS JIECATUYHBIX APOOEH.
IIpoBoaAUTH HCCIE€OBAHMS CBOMCTB JICCATUUHBIX JIpOOCH,
OMUPASICh HAa YUCJIOBBIC SKCIIEPUMEHTHI (B TOM UHCIIE

C MOMOIIBI0 KOMITBIOTEPA), BBIIBUTATH TMIIOTE3bI U
MIPUBOJUTH UX 0OOCHOBAHMUSI.

Pacno3HaBaTh HCTHHHBIC U JIOKHBIE BBICKA3bIBAaHHS

0 JIpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAaHUM.
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Pemath TeKCTOBBIC 331a4H, COAepKAIUE APOOHBIC JaHHbBIE, U
Ha HAXOXJICHHUE YaCTH 1EJI0r0 U 1EJIOro MO ero 4acTH;
BBIIBJISITH UX CXOACTBA U PA3JINYMSL.

MoneaupoBaTth X0 pelieHUs 3aJja4M C OMOIIbIO PUCYHKA,
cxembl, Tabmuiel. [IpuBOANTH, pa3duparThb, OLIEHNBATH
pa3iNyYHbIC PEIICHHUS, 3aUCH PEIICHUI TeKCTOBBIX 3a/1ay.
OnepupoBaTthb APOOHBIMU YHCIAMU B PEATTbHBIX )KU3HEHHBIX
CUTYyalHUsIX.

Kputnueckn oneHuBaTh MOJTYyYEHHBIN pe3yibTar,
OCYIIECTBIJIATh CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOJUTh OLIUOKHU.
3HAKOMUTBHCH € HCTOPHEN Pa3BUTHS apUPMETUKU

Harnsignast reomerpus.
Tena u urypsr
B IPOCTPAHCTBE

MHOrorpaHHUKH.
N3o06paxkenue
MHOTOTPaHHUKOB.
Monem
IPOCTPAHCTBEHHBIX
TeJ.
[IpssmoyronpHbIi
napaJuiesienuIe],
ky0. Pa3BépTku kybda
U napajuiesienumnesa.
[IpakTrueckas
pabota «Pa3BépTka
KyOa».

O0BEM KyOa,

Pacno3HaBaTh Ha YyepTekaxX, pUCYHKAX, B OKPY:KaloeM
MHUpe MIPSIMOYTOJIbHBIN TapajuieNenue], Kyo,
MHOTOTPaHHHUKH, ONMUCHIBATH, HCIOJIb3Ys TEPMHHOJIOTHIO,
OlIEHMBATDb JIMHECIHBIC Pa3MEpBHI.

IIpuBoauTH NPUMeEPbI OOBEKTOB PEATHHOT'0 MHUPA, UMEIOIIINX
dbopMy MHOTOTpaHHUKA, TPSIMOYTOJILHOTO TapasiieeuIiea,
KyOa.

N300paxarh Ky0 Ha KjeT4aTOM Oymare.

HccaenoBarh cBoiicTBa Ky0a, MPsIMOYTOJIBHOTO
napaiyiesienuIie/[a, MHOTOTPAHHUKOB, UCTIONB3YSI MOJIEIIH.
Pacno3naBaTh M n300paxkaTh pa3BEPTKH Kyda u
napayenenurena. MoaeaupoBaTh Ky0 U mapajie/ienune]]
u3 OyMaru v Mpoyux MaTepuasioB, 00BICHATH CIIOCO0
MOJICTTMPOBAHMSL.

26



OdenepanibHas padbouas nporpamma | Matemartuka. 5—9 kiaccel (0a30BbIi YPOBEHbD)

MPSAMOYTOJILHOT O
napasuienenumeaa

HaxonuTs n3mepeHus, BBIMUCIATH IUIOLAAb TOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOJIBHOTO MapajieJenunesa;
HCCI1eI0BATh 3aBUCHMOCTh 00bEMa Ky0a OT IJTMHBI €r0
pebpa, BBIABUTaTh U 000CHOBBLIBATH I'IIOTE3Y.
Ha6uaoaaTs 1 NPOBOAUTH AHAJIOTHU MEXITY TOHSATUSIMU
IJIOAAN U 00bEMa, MepuMeTpa U IJIOMAU TOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOT'PAaHHHKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPHUMEPHI,
CTPOMTH BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAHUM.
PemaTh 3aga4u U3 peanbHOM )KU3HU

[ToBTOpEeHue u 0000IIeHNE

10

[loBTOpEHNE
OCHOBHBIX ITOHSITHHN
Y METOJIOB Kypca

5 kitacca,
000011IeHne 3HAaHUHN

BbruncjsiTh 3HaUEHUS BBIPAKEHHM, COACPKAIINX
HaTypaJIbHbIC YHCIIa, OOBIKHOBEHHBIC U JICCATUYHBIE APOOH,
BBITIOJTHATH MPE0OPa30BaAHUS YHUCEIL.

Bri0upaTh criocod cpaBHEHUS YKCEI, BEIYUCICHUH,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX NEUCTBUM

JUISL palldOHAJIM3AIIUM BEIYHCIICHU.

OcymecTBJISATH CAMOKOHTPOJIb BBIMOJIHAEMBIX JEUCTBUN U
CaMOIIPOBEPKY PE3YIbTATA BHIYUCICHUMN.

PemiaTe 3a1aum 13 peanbHON )KU3HU, IPUMEHATH
MaTreMaTu4YecKHue 3HAHUA /IS pEIISHUs 3a/1ad U3 JPyrux
y4eOHBIX TTPEIMETOB.

Pemarp 3a1aun pa3HbIMU CIIOCO0AMHU, CPABHUBATD -
CIoco0bI PEIICHUS 3a/1a4H, BLIOMPATHh PAllHOHAJIbHBI
crnocoo

OBIIEE KOJIMYECTBO
YACOB I1O TIPOTPAMME

170
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6 KJIACC
HaumenoBanue pazaena |KommnuectBo OcHOBHOE OcCHOBHBIE BUJIBI JEATETLHOCTU 00YyYaIOIINXCSI
(TemsbI) Kypca 4acoB coJiepKaHue

HatypanbHbie uncna 30 Apudmernueckue BouinonnsaTs apugmMerndeckue 1eMCTBUSI C MHOTO3HAYHBIMU
JIENCTBHS HaTypaJIbHBIMH YUCJIaMH, HAXOAUTH 3HAYEHHUS YUCIIOBBIX
C MHOT'O3HAYHBIMH BBIPOKECHHUI CO CKOOKaMM B 6€3 CKOOOK; BBIYMCJISITH
HaTypajlbHBIMU 3HAYeHMsI BIPAXXCHUH, COAEpKaIIUX CTEIICHM.
yyciaaMu. Yucnosble | BbINOJHATH NPUKHAKY U OLEHKY 3HAYCHUM YHCIIOBBIX
BBIPXKCHUS, BBIpOXKCHUH, MPUMEHSATH NMPUEMBI IPOBEPKH PE3yJIbTaTa.
MOPSIAOK ACHCTBUM, HMcnonb30BaTh NPHU BHIYMCIEHUAX [IEPEMECTUTEIIBHOE U
HCITOJIb30BaHNE COYETATEIILHOE CBOMCTBA CI0KEHUS U YMHOXKCHHS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YHCEIL.
Jlenmrenu u KpaTHbIE
YHCJIa;, HanOOJIbIINI
OO NeIuTEND U
HauMEHBIIIEe 00IIIee
KpaTHOE.

J1enMuMoCTh CyMMBI 1
MIPOU3BECHMUSI.
Henenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a71a4

pacnpeaenuTeNIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIBHO
CJIOKEHHUSI, CBOMCTBA apu(PMETHUECKUX JICHCTBUM.
HccenenoBaTh 4nCIIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTaTh U 000CHOBBIBAThH
THIOTE3bI.

@DopMyJTUPOBATH ONpeeIeHUsl ISJIUTEeIIs U KPaTHOTO,
HANOOJILIIETO OOIIETO AEIUTENI U HAUMEHBIIIETO OOIIETO
KpaTHOTO, MPOCTOr0 M COCTABHOI'O YHCEIT; UCTIOIb30BaTh 3TU
MOHSTUSI TIPU PELICHUHU 3a/a4.

IIpuMeHATH aJITOPUTMBI BHIYUCIIEHUSI HAUOOJBIIET0 O0IIEro
JEMUTENIS] 1 HAUMEHBIEro 00IIEero KpaTHOTO IBYX YHCEl,
AITOPUTM Pa3IOKEHHUS YHUCIIa Ha TPOCThIE MHOKUTEIIH.
HcceaenoBarh ycioBUs 1eIUMOCTA Ha 4 1 6.

HccaenoBarp, 00cykaarhb, GopmMyJaIupoOBaTh U
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000CHOBBIBATH BHIBO/I O YETHOCTH CYMMBI, IPOW3BEACHUS:
JIBYX YETHBIX YHCEJN, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEYETHOIO YHCEIL

HccaenoBarh CBOMCTBA JICIMMOCTA CYMMBI U IPOU3BEICHUS
YHCEI.

IIpuBoaAMTH MPUMEPHI YKCEN C 33JAHHBIMUA CBOMCTBAMU,
Pacno3HaBaTh BepHbIe U HEBEPHbIE YTBEPKICHUS

O CBOMCTBaXx 4YHUCEJI, ONMPOBEPraTb HEBEPHBIC YTBEPKICHUS
C TIOMOIIIBI0 KOHTPIIPUMEPOB.

KoncrpyupoBarb MaTeMaTH4eCKHe MPeAJI0KCHUA

C IOMOIIBIO CBSI30K KU», KUJIM», «ECIIH. .., TO...».

Pemarhb TEKCTOBBIC 3a4a4M, BKIHOUAIOIINE TOHSATHUS
JeTUMOCTH, apu(METHUIECKUM CIIOCOOOM, MCITOJIb30BATh
nepedop BCeX BO3MOXKHBIX BAPUAHTOB.

MoneaupoBarhb X0/ PEIIEHUS 3aJ]a4U C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauTh, pa3oupaTs, OLEHUBATH PA3JTUYHBIC PELICHHUS,
3aMCH PEIICHUN TEKCTOBBIX 3a7a4.

Kpurnuyecku oueHUBaTh MOJIYYEHHBIA PE3yIbTAT, HAXOIUTh
OIMMOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHE YCIOBUIO

Harsigaas reometpus.
IIpsimble Ha IIOCKOCTH

IlepieHAUKyIIApHBIE
MpsMBIE.
[TapannenbHbie
MpSMBIE.
PaccrosiHue mexnay

Pacno3HaBarh Ha yepTexax, pUCyHKax Clydyad B3AaMMHOTO
PACIIONIOKEHUS ABYX MPSIMBIX.

N300paxaTh ¢ NOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTYaTOM OymMmare JBe MepeceKarouuecs
MpSAMBIE, IBE MAPAIIEIbHBIC MPSIMBIE, CTPOUTH MPAMYIO,
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IBYMS TOUKaMH,
OT TOYKH JI0 TIPSIMOM,
JJTMHA MapIpyTa

Ha KBaJIpaTHOU CETKe

NEPIEHANKYIIIPHYIO TaHHOM.

IIpuBoauTH NpPUMeEPHI NAPALIECTLHOCTH U
MIEPIEHINKYJIAPHOCTH MPSAMBIX B IIPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYTrOJIBHUKAX NIEPIEHAUKYIISIPHBIE U
napajuiesbHble cTOpoHbl. M300paskaTb MHOTOYI OJIBHUKH

C MapaJuIeJIbHBIMU, IEPIICHIUKYISIPHBIMA CTOPOHAMM.
Haxoaurthb paccTosiHue MEXIY ABYMS TOYKaMH, OT TOYKH
J10 TIPSIMOM, JUIMHY IIYTU Ha KBAJAPATHOU CETKE, B TOM YHUCIIE
UCIIOJIb3Ys HU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO JIpo0H,
COKpalieHue apooei.
CpaBHeHue u
YITOPSIOUYMBAHHE
TpoOei.
JlecaTuunble TpodH
U MeTpuyecKas
cucreMa Mep.
Apubdmernueckne
JICUCTBUS

¢ OOBLIKHOBEHHBLIMU
U JIECATUIHBIMHA
TPOOSMHU.
OTtHomeHwue.
JleneHue B JaHHOM

CpaBHUBATH U YHOPSA0YHUBATH JIPOOH, BLIOMPATH CIOCO0
CpaBHEHUS IPOOEH.

IIpeacTaBasiTh AeCATUYHBIC IPOOH B BUAC OOBIKHOBEHHBIX
JpoOeil 1 OOBIKHOBEHHBIC B BUIC ACCATUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHbIE MPeACTABJIEHUs IPOOHBIX YUCEIT TIPH UX
CpaBHEHMH, MPU BhIYUCICHUSIX. MCMOABb30BaATH JIECATUYHbBIC
JpoOu Mpu Mpeodpa30BaHUK BEIMYHH B METPUUSCKOM
CUCTEME MED.

BeinonnaTs apudgMeTnyeckue AeCTBUSA

C OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.

BbIYUCIATH 3Ha4YCHUS BBIPAKECHUM, COAEPKALINX
OOBIKHOBEHHBIC M ACCATUYHBIE APOOH, BHITIOIHITH
npeoOpa3oBaHus Ipodei, BLIOMPATh CMOCO0, MPUMEHATH
cBoOlicTBa apu(pMETUUECKUX JACHCTBUM JIJIs1 palliOHaTIU3aIMN
BBIYMCJICHUM.

CocTaBjsiTh OTHOIICHUS U TTPOMOPIINH, HAXOAUThH
OTHOILIEHHUE BEJIMYHH, JICJIUTh BEJIUUYUHY B JAHHOM
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OTHOIIICHHH.
Macira0,
MPOTOPIHAL.
[TonsATHE NpoLEHTA.
Brruucnenue
MpOIICHTa

OT BEJIMYMHBI U
BEJIMYMHBI 110 €€
MIPOLICHTY.

Peienne TekCTOBBIX
3a/1a4, CoAEpKaIINX
JPOOH U TIPOIIEHTHI.
[IpakTueckas
pabota «OTHOIIICHHE
JUTUHBI OKPYKHOCTH
K €€ JuaMeTpy»

OTHOILIECHUH.
Haxoauth 3KCIIEPUMEHTAJBHBIM IIYTéM OTHOLLIEHUE JITTUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNurepnpernpoBath MacimTad Kak OTHOLIEHUE BEIUYUH,
HAXOAMTH MaclITal MjiaHa, KapThl U BBIUUCIATH PACCTOSHUS,
UCIIOJIb3Yys MAcIITa0.

OO0BACHATD, UTO TAKOE MPOIICHT, YIOTPEOIATh 00OPOTHI peun
CO CJIOBOM «IIPOLIEHT». BbIpamaTh MPOIIEHTHI B APOOSX U
JpoOU B TIPOIIEHTAX, OTHOIIICHHUE JIBYX BEJIMYMH B MPOILICHTAX.
BouruucasiTh TPOLICHT OT YKCIIA U YUCJIO 10 €0 MPOIICHTY.
Oxpyrasite ApoOU U MPOIECHTHI, HAXOAUTH NPUOTUKEHUS
YUCell.

Pemartsb 3aga4um Ha 4acTH, IPOLICHTHI, IPOTOPIIUH,

Ha HaxOoXJIeHHE APoOH (ITPOIICHTA) OT BEJHMUNHBI U BEJIMYHHBI
1o e€ 1pobu (mporeHTy), Apodu (MPOIEHTa), KOTOPbIH
COCTABJISIET OJTHA BEIMYMHA OT Apyrou. IlpuBoaurs,
pa30upaTth, OLleHUBATh PA3JIMYHbIE PELIECHUS, 3aUCH
pELICHNI TEKCTOBBIX 3a]1a4.

N3Biaexats uHGOpMALMIO U3 TAOTUIl U TUAarpamMM,
WHTEPIPETUPOBATH TAOJTUYHBIC JaHHBIE,

OTIpEe/ICIIATh HAauOOJIbIIIee U HAUMEHBIIICEe

13 MPEJICTABIICHHBIX JaHHBIX

Harmsigaas reometpus.
CummMmerpus

OceBast cumMMeTpus.
LentpanbHas
CUMMETPHSL.

Pacno3znaBaTh Ha yepTexax U U300paXKEHUIX, M300paKaTh
OT PYKH, CTPOUTH C ITOMOIIBI0 HHCTPYMEHTOB QUTYPY
(oTpe3ok, ToMaHyt0, TPEYrOJbHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPHUYHBIX
buryp.
[IpakTrnueckas
pabora «OceBast
CUMMETPHUSI».
CummeTpus

B [IPOCTPAHCTBE

OKPY>KHOCTb), CHMMETPUYHYIO TAHHOH OTHOCUTEIBHO
IIPSAMOM, TOYKHU.

HaxoauTs npuMepbl CUMMETPUU B OKPYXKAOIIEM MUPE.
MonesmnpoBatp 13 Oymaru ABe QUIypbl, CHMMETPUUYHBIE
OTHOCHTEJIBHO MPSMOM; KOHCTPYHUPOBATH T€OMETPUUECKUE
KOH(UT'ypalyu, UCIOJIb3ys CBOMCTBO CHMMETPHH, B TOM
YHUCJIEe ¢ TOMOLIBIO IU(PPOBBIX PECYPCOB.

HccaenoBaThb cBOWCTBA U3YUEHHBIX (PUTYp, CBSI3aHHBIE

C CUMMETpUEN, UCTIOIb3Ys SKCIEPUMEHT, HA0II0/IEHUE,
MOZCIIMPOBAHUE.

O060CcHOBBIBATH, OIPOBEPIaTh C IOMOILBI KOHTPIIPUMEPOB
YTBEPKJICHUSI O CHMMETPUH (PUTyp

Bripaxkenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPAKEHUHN U
IPEMJIOKEHUN.
bykBeHHbIE
BBIPAKEHUS U

YU CJIOBBIE
IIOJICTAaHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaXO0X/ICHHE
HEN3BECTHOIO

Hcnonb3oBaTh OyKBbI 1711 0003HAYEHHSI YUCEN, IPU 3aTUCH
MaTEMaTUYECKUX YTBEPKACHUM, COCTABIATh OYKBEHHBIE
BBIPAYKEHUS 10 YCJIOBUIO 3a/1a4HU.

HccienoBaTps HECIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIsl UX 3aMKCH.

BbruncasaTh 4ucioBOe 3HaYeHHE OYKBEHHOTO BBIPAYKEHUS
IIPU 3aJJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh GOPMYJIBI: IEPUMETPA U IUTOIIATN
NPSMOYTOJIbHUKA, KBAAPATA; JIIMHBI OKPYXHOCTH, TTOIIATN
KpYyra; BHINOJHATH BHIYUCIEHHS 110 3TUM (HOpMYyrIaMm.
CocraBasitb (OpMYyJIbl, BbIpRXAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSIHUE; 1I€HA,
KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTEILHOCTbD, BPEMsI, 00bEM
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KOMITOHEHTA. paboThI; BHIMOJIHATH BEIYUCICHUS 110 3TUM (HOpMyJiam.
dopMyItbl HaxonuTh HEM3BECTHBIM KOMIIOHEHT apu(METUYECKOTO
JICUCTBUS
Harnsgnas reomerpus. 14 YeTrIpEXyronbHUK, N300pakaTh Ha HETUHOBAHHOW W KJIETYATOW Oymare
Ourypsl Ha TUIOCKOCTH IPUMEPBI C MICTIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YCTBIPEX YT OJIbHUKOB. | YETHIPEXYTOJILHUKU C 33JJaHHBIMU CBOMCTBAMH
[IpssMOYTOJIBHHK, C TapaJuIeILHBIMU, TIEPIICHIUKYIISIPHBIMHA, PAaBHBIMHU

KBaJpar: CBOMCTBA
CTOPOH, YTJIOB,
aroHajeu.
N3mepenue yrios.
Buner
TPEYrOJIbHUKOB.
Ilepumetp
MHOT'OYT'OJIbHUKA.
[Inomaas Gurypsi.
DopMyibl
nepuMeTpa u
TJI0LIAIH
MPSIMOYTOJIbHUKA.
[Tpubmmxennoe
M3MEpPEHNUE TUIOLAIH
duryp.
[IpakTrueckas

CTOPOHAMH, MPSAMBIMHU yIJIaMU U Ap., PABHOOEAPEHHBIN
TpeyroyibHUK. IIpeasiarars u 00CyK1aTh CIOCOODI,
AJITOPUTMbI IIOCTPOCHUS.

HccaenoBarh, UCNOIb3Ys SKCIEPUMEHT, HAOIIOICHHUE,
MOJEIMPOBAHNE, CBOMCTBA IPIMOYIOJIbHUKA, KBAIpaTa,
pa30uBaTh Ha TpeYrodbHUKH. QOOOCHOBBIBATH, ONPOBEPraTh
C IOMOIIBK KOHTPIIPUMEPOB YTBEPKIACHUS

O MPAMOYTOJILHUKE, KBaJpaTe, paAclo3HABATh BEPHBIE U
HEBEPHBIE YTBEPKIACHUS.

HN3mepsATH ¥ CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIBI,

B TOM YHCJIE B MHOI'OYTI'OJIbHUKE, CPABHUBATH YIUIbI;
pacno3HaBaTh OCTpbIE, IIPSAMBIE, TYIIbIE, PA3BEPHYTHIC YIJIBIL.
Pacno3naBaTh, n1300paxaTb OCTPOYTOJIbHBIN, IPSMO-

YT OJIbHBIN, TYIIOYT OJIbHBIN, paBHOOEIPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKMU.

BopruncjsTs nepuMETP MHOTOYr OJIbHHUKA, TJIOIIA/Ib
MHOT'OYTOJIbHUKA pa30MeHNEM Ha IPSIMOYT OJIbHUKH,
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pabora «IImomranp Ha paBHBIC (PUTYPHI, HCTIOIH30BATh METPUICCKUE €AMHUITBI
Kpyra» MU3MEPEHUS JJIMHBI U TUIOLIAIH.

Hcnoab3oBaTh NpUOIMKEHHOE U3MEPEHHE UTUH U
IJIOMIA/IeH Ha KieTyaToi Oymare, mpuOInKEHHOE U3MEPEHHE
JUTUHBI OKPYXHOCTH, TIJIONIAIA Kpyra

[los10’kUTENIBHBIE U 40 Ilesbie uncna. IIpuBoAUTH NPUMePbI UCIIOJIB30BAHUS B PEAIBHOM KU3HU
OTpULIATEIbHBIC YUCIIA Monyns uncia, IIOJIO)KUTENIbHBIX M OTPULIATEIILHBIX YUCEL.
reoMeTpuIecKas N300pazkatsp 1ieible YKcia, NOJ0XKUTEIbHBIE U
WHTEpHpeTanus OTPULATENIBHBIC YMCIIA TOUKaMU Ha YHMCIIOBOM IPSMOH,
Moayis. Yucnosble HCIIO0JIb30BATh YHCIOBYIO IPSIMYIO JIJI1 CPAaBHEHUS YUCE.
IIPOMEKYTKH. IIpuMeHsATH NpaBUJIa CPABHEHUS, YIOPAAOYUBATH LICIIbIE
[lonoxxurenbHbIE U YHUCIIa; HAXOAMTh MOAYJIb YUCIIA.
OTpULATEIIbHbBIE @®opMyTHPOBATH NPABUJIA BBIUUCIIEHHS C MOJOKUTEIbHBIMU
yucia. CpaBHEHHE Y OTPULIATEIBHBIMH YHCIaMH, HAXOAUTH 3HAYECHUS
MIOJIO)KUTEJIbHBIX U YHUCJIOBBIX BBIPAXKEHU, COACPKAIIUX JEHCTBUSA
OTPULIATENIBHBIX C MOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMU YUCIIAMM.
YUCElL. IIpMeHATH CBOMCTBA CIIOKEHUSA U YMHOKEHUS
Apudmernueckue JUTsl IpeoOpa30BaHMs CyMM U MPOU3BEICHUI
JEUCTBUS

C MOJIOKUTEIbHBIMU
Y OTPULIATEIBHBIMU

YHCJIaMH.

Penienue TeKCcTOBBIX
3aja4
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HpCI[CTaBJICHI/IC JaHHBIX

[IpssmoyronpHas
cUCTeMa KOOpJAUHAT
Ha IJIOCKOCTH.
KoopauHaThl TOUKH
Ha INIOCKOCTH,
abcicca u
OpJIMHATA.
CronbuaTsie u
KPYTOBBIC
JiarpamMMBl.
[IpakTrueckas
pabota «IlocTpoenue
JarpaMmm».
Pemenue TeKCTOBBIX
3a/1a4, COJIeprKaIIMNX
JTaHHBIE,
MpEeJICTaBICHHBIC

B Ta0IMIIAX U

Ha Juarpammax

OO0BACHATH U MJUTIOCTPUPOBATH NMOHATHE TIPSIMOYTOJIbHOMN
CHUCTEMBbI KOOPJAWHAT HA MJIOCKOCTH, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOMTH HA KOOPJAMHATHOW IIOCKOCTH
TOYKHU U (PUTYPHI TI0 33TaHHBIM KOOpANHATAM, HAXOAUTH
KOOPAWHATHI TOYEK.

Yurars cTo104aThie U KPYTOBBIE IHArPAMMBI;
HHTEPNPETUPOBATH JaHHBIC; CTPOUTH CTOIOUYATHIE
nuarpaMmbl. Ucnosib30BaTh HH(POPMAIHIO,
MpeACTaBJICHHYIO B TAaOIWIIAX, HA JUarpaMMax i perieHus
TEKCTOBBIX 3a7a4 U 3a]1a4 U3 PEaIbHOW KU3HU

Harmsigaas reometpus.
@urypsl B IPOCTPAHCTBE

IIpssMOyrOsBHBIN
napaijiesienuIe],
Ky0, Ipu3ma,
nupamuza, KOHyc,
UUJIUHAD, 1Iap U
cepa.
N3006paxenue

PacnoznaBaTh Ha yeprexax, pUCyHKaX, ONMCHIBATH
nupamuay, NpusMy, HWIMHAP, KOHYC, ap, H300pamaTh ux
OT PYKH, MOJEJIUPOBATH U3 OyMaru, riacTUInHa, TPOBOJIOKH
u ap. [IpuBoAUTH NpUMePbI OOBEKTOB OKPYKAIOIIETO MHPA,
UMEIOIMX (POPMBI HA3BAaHHBIX TEJI.

Hcnonb30BaTh TEPMUHOJIOTHIO. BEpPITHHA, peOPO, TPaHb,
OCHOBaHUE, BBICOTA, paNyC U JUAMETP, pa3BEPTKa.

35



OdenepanibHas padbouas nporpamma | Matemartuka. 5—9 kiaccel (0a30BbIi YPOBEHbD)

MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOT'PaHHUKOB,
IIWIMHAPA U KOHYCA.
[IpakTueckas
pabora «Co3nanue
(0 (S (5%
IPOCTPAHCTBEHHBIX
uryp».

[TousiTie 00BEMA,
€VHUIIBI U3MEPEHHUS
00béma. O0BEM

M3y4arth, UCIIOJIb3Ys IKCIIEPUMEHT, HaOJIOICHHE, U3MEPCHHE,
MO/ICJIUPOBaHKE, B TOM YHCIIC KOMITBIOTEPHOE, U ONUCHIBATH
CBOICTBA HA3BaHHBIX TEJI, BHIABISATH CXOACTBA H
PA3THYMA. MOKIY MUPAMUION U TIPU3MOI; MEXKTY
IWIAHAPOM, KOHYCOM H IIapOM.

Pacno3HaBaTh pa3BEPTKU Napajieenuiesa, Kyoa, pu3Mbl,
MUPAMHUJIBI, KOHYCA, [IWJIUHAPA, KOHCTPYHPOBATD JIaHHBIC
TeNa U3 pa3BEPTOK, CO3AaBATh UX MOJICIIH.

Co3naBaTh MOJeJM POCTPAHCTBEHHBIX (puryp (U3 Oymarw,
MIPOBOJIOKH, IUIACTHIIMHA H JIP.)

H3MepsaTH HA MOAEJSAX: JUTMHBI pEOep MHOTOTPAHHUKOB,
JTUaMeTp Imapa.

BoiBoauth ¢opmyity 00bEMa MPSIMOYTOIBLHOTO

IPSIMOYTOJILHOTO napayiesenumnesa.
napajuiesienumnesa, Boruucasite mo gopmyaam: o0bEM MPSIMOYTOJILHOTO
Ky0a, GopMyIIbI napajuiesienumesia, Kyoa; UCojb30BaTh €UHULIBI U3MEPEHUS
00BEMa 00béMa; BBIYMCJISITH 00BEMBI TEII, COCTABJICHHBIX U3 KYOOB,
MapaJiyIeNICITUIICIOB; peliaTh 3aa4i C PCATHHBIMU JaHHBIMHU
[loBTOpeHue, 06001ICHUE, 20 [ToBTOpEHUE BbruncjasiTh 3HaUEHUS BBIPAKEHUM, COIEpKAIIINX

CHCTCMaTHU3alus

OCHOBHBIX ITOHATHU
Y METOJIOB KYPCOB 5
1 6 KJIacCOB,
000011IeHHE U
CHCTEMAaTH3aIlU
3HAHUM

HaTypaJjbHbIE, LIENIbIE, IT0JI0KUTEIIBHBIE U OTPULIATEIIbHBIC
yucia, OObIKHOBEHHBIE U IECATUYHBIE IPOOU, BBITIOJHATD
npeoOpa3oBaHuUs YMCET U BBIPAKECHUI.

Bri0upaThs ciocod cpaBHEHUS YKCEIT, BEIYUCICHUH,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX TEUCTBUM

JUISL PAliMOHAIM3ALMHA BBIYUCIICHUM.
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PemaTe 3aga4u U3 pealbHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA JUUIS PELICHMS 3a7a49 U3 IPYyTrux
IIPEIMETOB.

PemaTe 3aga4u pa3HbIMH CIIOCO0AMH, CPABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 33/1a4H.

OcyuiecTBIsATh CAMOKOHTP0JIb BBITIOJHIEMBIX TEUCTBUI U
CaMOIIPOBEPKY PE3yJIbTATA BEIYMCICHUI

OBIIEE KOJIMYECTBO
YACOB I10 IIPOTPAMME

170
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OEJIEPAJIBHAS PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIIACCAX

INOACHUTEJIBHASA 3AIINCKA

Anrebpa sSBISETCS OAHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEr0 0Opa30BaHUS:
OHa 00ecleynBaeT U3y4eHUe APYruX TUCHUILINH, KaK €CTEeCTBEHHO-HAy4yHOIo, TaK U
TYMaHUTApHOTO IUKJIOB, €€ OCBOEHHE HEOOXOAUMO ISl IPOAOJIKEHUS 00pa30BaHUs U
B TOBCEIHEBHOW >KHM3HU. Pa3zBurHe y 0OydaronuMxcs Hay4HbIX IPEACTABICHUN
O TMPOUCXOXKICHHUH WM CYIIHOCTH alreOpandeckux aOCTpaklMii, CIoco0e OTpa)KeHHs
MaTeMaTHYeCKO HayKoW SIBJIGHMH M TMPOLECCOB B MPUPOAE U OOLIECTBE, POJH
MaTEMaTUYECKOr0 MOJCIMPOBAHUS B HAYYHOM TO3HAHUU U B MPAKTHKE CIIOCOOCTBYET
(GbopMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS W KA4YECTB MBIIIJICHHUS, HEOOXOIMMBIX
JUIA aJlaliTallii B COBpeMEHHOM I poBoM oO1iecTBe. M3ydenue anreOpsl obecrieunBaeT
pa3BUTHE YMEHHS HaOII0JaTh, CpPaBHUBATh, HAXOJUTHh 3aKOHOMEPHOCTHU, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU
JCHCTBUSI W BBIBOABI, (QOpMYyIHpoBaTh yrBepxkaAcHHUi. OcBoeHHE Kypca anreOpbl
o0ecrieunBaeT pa3BUTHE JIOTMUECKOTO MBIIIICHUS OOYYaIOIUXCS: OHU MCIOJIB3YIOT
NEAYKTUBHBIE W HMHAYKTUBHBIC pacCyXICHHUs, OOO0OIIeHHEe U KOHKPETH3AIHIO,
abcTparupoBaHue u ananoruto. O0yueHue aaredpe npeanoiaraeT 3HayuTeIbHbIN 00BEM
CaMOCTOSATEIbHON JIEATENbHOCTH O00YUYaroluXcs, MOITOMY CaMOCTOSITEIIbHOE PELICHUE
3a71a4 SBJSIETCS peanu3alen e TeIbHOCTHOTO MIPUHITUIIA 00 yUeHUS.

B crpykType mporpamMmbl ydyeOHOro Kypca «Asredpa» sl OCHOBHOTO OOLIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJEP’KATEIBbHO-METOIMYECKUE JIMHUU:
«Ywucna u BEIYUCTICHUS», «ANredpandeckue BhIpaKeHUs», <Y paBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxpas W3 3TUX COAECPKATEIBHO-METOIMYECKUX JIMHUM Pa3BUBACTCA
Ha TMPOTSDKEHUU TPEX JIET M3y4eHHs Kypca, B3aUMOJACUCTBYS C IPYTUMH €T0 JTUHUSIMHU.
B xone u3ydenust yueGHOro Kypca o0ydaromuMes IpUXOIUTCs JJOTHYECKN pacCyK/1ath,
UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3U C 3THMM B MporpamMmy
y4eOHOro Kypca «Anredpa» BKIHOYEHbI HEKOTOPBIE OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3lejax MaTeMaTH4YeCKOro oOpa3oBaHMS U CHOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYarOIIMMHCS OCHOB YHHUBEPCAJIbHOTO MaTeMaTHYECKOTO  s3bIKa.
ConepkaTebHOM U CTPYKTYPHON OCOOEHHOCTBIO YyUeOHOT0 Kypca «Anredpa» sBIseTcCs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanne muHUN «YHUCTa W BBIYUCICHUS CIYXUT OCHOBOW JIJIsI TadbHEHUIIIEro
U3YYeHUS] MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOy4YaroMMXCAd JOTHYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHS TIONB30BaThCS  aJrOPUTMaMH, a TaKKe
NPUOOPETCHUIO TMPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX IJIsi MOBCEIHEBHOW >KHU3HHU.
Pa3Butre MNOHATHS O 4YHUCIE HA YPOBHE OCHOBHOI'O OOINEro 0OOpa30oBaHUS CBS3aHO
C paIMOHAILHBIMU M HPPANMOHATIBHBIMH YHCIaMH, (OPMHPOBAHUEM IIPEICTABICHHMA
O JEUCTBUTEIBHOM 4YHCJE. 3aBepIIeHHE OCBOEHUS YHUCJIOBOW JIMHUM OTHECEHO
K CpeHeMy 0011emMy 00pa30BaHMIo.
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Copaepxanue JBYX aiareOpanueckux JMHUKA — «AJreOpandecKkue BBIPAKCHUS» U
«YpaBHEGHUST W HEPABEHCTBA» CIOCOOCTBYET (OPMHUpPOBAaHUIO Yy OOydarommxcs
MaTEeMaTUYECKOro arrapara, He00X0AUMOTO I PELICHHS 3a]]a4 MaTeMaTUKH, CMEKHBIX
NpeIMETOB U TMPAKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe OCHOBHOrO 0011I€r0
oOpa3oBaHMs y4eOHBIH MaTepuana TPYIMIUPYETCS BOKPYr PAMOHATIBHBIX BBIPAKCHHIL.
AnreOpa JEMOHCTpUpPYET 3HAUYE€HHWE MAaTEMaTHKH KaK s3blka I [OCTPOCHHMS
MAaTEMaTHYECKUX MOJIEIIEH, OMMCAHUs MTPOLIECCOB U SIBJIICHUN peaTbHOro Mupa. B 3agaumn
oOyueHus airedpe BXOJAT TAKXKE JalbHEHIee pa3BUTHE alTOPUTMUYECKOTO MBIIIJICHHUS],
HE00XO0JIMMOTO, B YaCTHOCTH, /I OCBOCHUSA Kypca MH(GOPMATUKH, U OBJIAJICHHE HABBIKAMU
JNeAyKTUBHBIX paccykaeHuii. [IpeoOpa3zoBanme CHMBOJIBHBIX (OpPM  CIOCOOCTBYET
Pa3BUTHUIO BOOOPAXKEHHU S, CIOCOOHOCTEN K MATEMAaTHYECKOMY TBOPUYECTRBY.

Conepxanue (QyHKIIMOHAIBHO-Tpa@UUECKOM JIMHUM HAIEJICHO Ha IMOJy4YeHHE
OOy4YalIIUMHUCS 3HAHUM O (QYHKIUSAX Kak BaKHEHIIeW MaTeMaTH4eCKOW MOJIEIH
JUTSL OTMCAHUSI M UCCIEIOBAaHUSI Pa3HOOOpPa3HBIX MPOIIECCOB M SIBIICHUN B NMPUPOJE U
obmiectBe. M3yueHne Marepuajna CrOCOOCTBYET Pa3BUTHUIO Y OOYYAIONIUXCS YMEHHS
WCIIOJIb30BaTh Pa3IMYHbBIC BHIPA3UTEIBHBIC CPEACTBA S3bIKa MAaTEMATHKHA — CIIOBECHBIC,
CUMBOJIMYECKHE, TpapuyecKre, BHOCUT BKJIaJl B (OPMHUPOBAHUE MPECTABICHUN O POJIU
MaTEMaTHUKH B Pa3BUTHU ITUBUIIU3AINA U KYIbTYPHI.

CornacHo yueOHOMY TUIaHy B 7/—9 Kjaccax u3ydaeTcsl y4eOHbI Kypc «Auredpa»,
KOTOPBIM BKJIFOYACT CJICAYIONIME OCHOBHBIE pasfeibl coiaepkanus: «Yumcma w
BEIYHCIICHUS», «AnreOpandeckue BBIpAXKCHUSA», «YPaBHCHUS U HEPaBCHCTBA»,
«DyHKIIUW».

OOmiee YWCIO 4YacoB, PEKOMEHIOBAHHBIX I M3YYCHHS Y4eOHOTO Kypca
«Anredpa», — 306 yacoB: B 7 kmacce — 102 yaca (3 gaca B Hememo), B 8 kiacce —
102 4aca (3 yaca B Henenmo), B 9 kimacce — 102 waca (3 yaca B Hezelo).

COILEPKAHUE OBYUYEHUA

7 KUIIACC
Yuciaa u BBIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U AECATUYHbBIE, IEPEXO0] OT OJHOU POopMBbI 3anucu Apoodeit k
npyroi. lloHsTHEe palMOHANBPHOIO 4YHWCIA, 3alHCh, CPABHEHUWE, YIOPSIOYMBAHHUE
pallMOHAIBHBIX YHcel. ApupMETHUYEeCKHe AEUCTBHUA C PAlUOHAIBHBIMH YHCIaMHU.
Pemenue 3a1a4 u3 peaabHOM MPAKTUKU HA YaCTH, HA JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpeAesieHne, MpeoOpa3oBaHKe
BBIpQ)KCHUI Ha OCHOBE OIpeeNieHus, 3amuch Oonbliux uucen. [IpomneHTts, 3anuch
NPOLIEHTOB B BHJE ApOOM W ApoOM B BUJE NPOLEHTOB. TpH OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PELICHHE 3a/1a4 U3 PEaIbHOW NMPAKTHUKHU.

IIpuMeHeHne NpU3HAKOB JEIUMOCTH, Pa3loKEHHE Ha MHOMXUTEIW HATYPaJIbHBIX
YUCEll.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi ¥ 00paTHas MPOMOPIHOHATBHOCTH.
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AnredOpanyecKkue BbIPasKeHUA

IlepeMeHHBIEC, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C NEpPEeMEHHOM. [lomycTthmble
3HaueHUs nepeMeHHbIX. [IpencTaBieHHe 3aBUCUMOCTH MEXKIY BEJIMYMHAMH B BHJIE
dopmynel. Beruucienuns mo dopmynam. IlpeoOpazoBanue OYyKBEHHBIX BBIPaKEHUM,
TOKJIECTBEHHO PaBHBIE BBIPAXKEHUS, ITPaBUIIa MMPEOOPa30BaHUs CYMM M IIPOU3BENCHUI,
IpaBUJia PACKPBITUSL CKOOOK U MPUBEICHUS TTOJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU ¢ HATypaJIbHBIM II0KA3aTEIEM.

OpnHounensl M MHoOrowieHbl. CreneHb MHorowieHa. ClOXeHHE, BBIYUTAHUE,
YMHOXXEHUE MHOTOWICHOB. POpMYIbl COKPAIIEHHOIO YMHOKEHHS: KBaJpaT CyMMBbl U
KBagpar paszHoctu. @opMmysa pasHOCTHM KBaaparoB. PasoxeHne MHOIO4YJIEHOB
Ha MHO>XMTEJIN.

YpaBHeHUsS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBwia NpeoOpa3oBaHUA  ypaBHEHWS,
PaBHOCHJIBHOCTh YPaBHEHUM.

JInneliHOE ypaBHEHUE C OTHOW NMEPEMEHHON, YNCIIO KOPHEW JIMHEWHOTO YPaBHEHMUS,
penieHue JIMHEWHBIX YypaBHEHUMU. (COCTaBICHHME YpaBHEHHU II0 YCJIOBHIO 33JIayU.
Pemienne TeKCTOBBIX 3a71a4 C IIOMOIIBIO YPABHEHHM.

JIluneitHoe ypaBHEHHE C JBYMs NEpeMEHHbIMU M ero rpapuk. Cucrema IBYX
JMHENHBIX YpaBHEHUN C ABYMsI IEpEMEHHbIMU. PellleHrne cucTeM ypaBHEHHI CIIOCOOOM
IOACTAaHOBKH. [Iprmepsl pemenns TEKCTOBBIX 3a7a4 C IIOMOIIBIO CUCTEM YPaBHEHHI.

DOyHKUNHA

Koopannara Toukn Ha npsamoii. YuciioBble MpoMexyTKU. PaccTossHre Mex Ty AByMs
TOYKaMH KOOPJAMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opauHaTa TOYKA
Ha KOOPAMHATHOM MmIOCKOCTH. [Ipumepsl rpadukos, 3agaHHbBIX (opMynamu. UreHue
rpaduxoB peanbHbIX 3aBucuMocTel. [lonstue dpynknuu. ['papuk Gynkuun. CBoiicTBa
bynkmii. Jlunevinas ¢ynkuus, e€ rpadux. ['padux dynkuumm y = |x|. I'padmgeckoe
pELICHNE JIMHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUN.

8 KUIACC
Yuciia v BBIYUCTCHUS

KBaapatusiii kopenb u3 uncna. [lonarue 06 uppannoHaibHOM uucie. JlecaTuunbie
OpUOIMKEHUST HMppalMOHAIBHBIX uuced. CBoHcTBa apupMETHUYECKUX KBaJIpaTHBIX
KOPHEN U MX MPUMEHEHUE K MPEoOPa30BaHUIO YMCIOBBIX BBIPAXKEHUW U BBHIYUCICHUSIM.
JlericTBUTENIbHBIC YHCIIA.

CreneHb ¢ LenbIM MOKa3aTesieM 1 e€ cBoiicTBa. CTaHAapTHas 3alliCh YNCHA.

AJiredpanvecKue BbIPasKeHHs
KBagparHslil TpEXUIIEH, pa3i0KEHHE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.
AnreOpanueckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoi apoou. CroxxeHue,
BBIUMTAHUE, YMHOXKEHHUE, JIEJICHNE allreOpanuecKkux Ipooeil. ParioHanbHbIe BhIpaXKeHUsI
U UX IIpeoOpa3oBaHue.
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YpaBHeHUs1 U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEHl KBaapaTHOro ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEHHI, CBOISAIIMXCSA K JIMHEMHBIM M KBaapaTHbeIM. [Ipocreimue
TPOOHO-paITMOHAIBHBIC YPABHCHHSI.

['padmyeckass uHTEpHpeTalus ypaBHEHUH C ABYMs TMEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. | [prMepsI pelieHus CucTeM HEJIMHEUHBIX
YPaBHEHHU C IBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 33/1ay alNredpanyeckuM CriocoOOoM.

HucnoBble HEpABEHCTBA M WX CBOMCTBA. HepaBEHCTBO ¢ OAHOW TNEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEIHBIE HEPABEHCTBA C OJIHOM nepeMeHHON. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJHOU NIEPEMEHHOM.

DOyHKIMHA

[lonstue ¢dynxumu. OOnacTb ONpEAENICHUS U MHOXKECTBO 3HAYEHUW (PYHKIIMH.
CrniocoObI 3aanus G YHKITUH.

I'padux pynkuuu. Urenue cBoiictB dhyHkimu no e€ rpaduky. [Ipumeps! rpaduxon
(G yHKITH, OTpa)XarouX peaTbHbIE MPOIECCHI.

@OyHKLMHU, ONMHUCHIBAIOLINE IPIMYIO U 00OpaTHYIO ITPOIIOPLIMOHAIbHBIE 3aBUCUMOCTH,
nx rpaduku. Oynxmun Y = X2, y = X%, y =Vx, y=|x|. I'paduueckoe pemenne ypaBHeHuit
U CUCTEM ypaBHEHUII.

9 KJIACC
Yucya 1 BBIYUCIEHUS

PammmonanpHbie 4Mclia, UppalMoOHAJIbHBIE YKCIA, KOHEYHbIE U OECKOHEUHBIC
JeCATHYHBIC TpoOu. MHOKECTBO NEHCTBUTEIBHBIX YHCEI, JICUCTBUTEIbHbBIC YHCIIa KakK
OCCKOHEYHBbIE JeCATUYHbIC JpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JICUCTBUTEIBHBIX YMCEN U KOOPAUHATHOM MTPSMOM.

CpaBHeHue NENCTBUTEIILHBIX qucel, apupMeTHIECKrE JIEUCTBUSA
C JICUCTBUTEIILHBIMHM UM CIAMHU.

Pa3smepbsl  OOBEKTOB  OKPYXKAIOIIETO  MHpPA, JUIMTEIBHOCTh  MPOIIECCOB
B OKPYXXaKOIIEM MUPE.

[TpubnuxEHHOEe 3HAUYEHWE BEJIMYMHBI, TOYHOCTH MpHOMMKeHUs. OKpyriieHue
yucel. [Ipukuka u oleHKa pe3yJibTaTOB BRIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. Perenne ypaBHEHUN, CBOAALIMXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PenieHue ypaBHEHHI, CBOASIIUMXCA K KBAJPATHBIM.
bukBagpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUW TPETbEM W YETBEPTOU
CTEIICHEHN PA3JIOKEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-palMoHANBHBIX ypaBHEHUH. PemieHne TEKCTOBBIX —3ajad
areOpandecKuM METOIIOM.

VYpaBHeHue ¢ AByMs TEPEMEHHBIMH W ero Tpaduk. Pemenue cucreM AByx
JIMHEWHBIX YPABHECHUH C IByMs IEPEMEHHBIMU. PellieHne cucteM IByX ypaBHEHHUM, OHO
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U3 KOTOPBIX JMHEWHOE, a Apyroe — BTOpoW creneHu. ['paduueckas uHTEpnpeTanus
CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a/1a4 allreOpanyecKuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne sMHEWHBIX HEPABEHCTB C OJHOM HEpeMeHHOW. Pemenue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM nepemeHHol. KBaapaTHble HepaBeHCTBa. ['paduueckast
MHTEPIpETalys HEPAaBEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.

DyHKIMHA
KBanparnunas Qynkuus, e€ rpaguk u coiictsa. Ilapaboia, KoOpAMHATHI BEPIINHEI
napadoIbl, 0Cb CHMMETPHH MapaloJIb.

I'papuxn Qynxumit: y= £x, y= kx+b, y = /f, y=x%y=Vx y=|x],

U UX CBOMCTBA.

YuciioBbIe OCTE€10BATEBHOCTH U NPOrpeccuu

[loHATHE YHCIIOBOM  IOCIEAOBATENBHOCTH. 3aJaHUE  ITOCIENOBATENBHOCTH
peKyppeHTHOI dopmyiol u Gpopmysoit N-ro useHa.

Apudmernueckas U reoMerpuueckas mnporpeccuu. dopmynel N-TO  uieHa
apu(pMEeTHUECKON U TEOMETPUUYECKON NPOrPECCUid, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkeHne 4ieHOB apu(PMETHUECKON U TEOMETPUUECKON MPOrpeccuii TOUKaMu
Ha KOOPIWHATHOW IUTOCKOCTH. JIMHEMHBIM WM SKCIOHEHUMAIBHBIA poCT. CIoKHbIE
IIPOLICHTBHI.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble  pe3yibTaThl  OCBOGHHUS  IpOrpaMMbl  ydyeOHOro  Kypca
K KOHILy OOy4eHHUsl B / KJjacce:

Yucaa 1 BBIYMCICHUS

BrImonHsaTh, codeTas yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(METHIECKUE TCUCTBUS
C pallMOHaJIbHBIMU YHCIIAMHU.

Haxoautb 3Ha4eHMs YUCTIOBBIX BBIPAXKEHUMN, IPUMEHATH Pa3HOOOpa3HbIe CIIOCOOBI
U IPUEMBI BBIYUCIICHUS 3HAUEHUHN JPOOHBIX BRIPAXKEHUM, COAEpKAIIUX OOBIKHOBEHHbBIE
U JIECATUYHBIC TPOOHU.

[Tepexoauts OT OAHOH (OpPMBI 3amMcd 4Yucen K Apyrod (mpeoOpa3oBbIBATH
JECATUUHYIO JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JCCATUYHYIO IPOOB).

CpaBHHBATh U YIOPSIIOYUBATH PAIlIOHATBHBIE YHCTIA.

OKpyrJsATh YKCIIa.

BBIMOMHATS NPUKUIKY W OLEHKY pe3yibTaTa BBIYMCICHUH, OICHKY 3HAYCHHM
YHUCIIOBBIX BBIPAKCHUW. BBINOMHATH NEHCTBUS CO CTEMEHSMU C HATypalbHBIMU
MOKA3aTeIISIMH.

[IpyuMeHsTh NPU3HAKUA JEIUMOCTH, PA3OKEHHWE Ha MHOXKHUTEIM HaTypalbHbIX
YUCEJL.
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Pemarp nmpakTHKO-OpUEHTHPOBAHHBIC 33/1a4H, CBA3aHHBIC C OTHOIIICHUEM BEJIMUNH,
IPONOPIIMOHATBPHOCTRIO  BEJIMYWH, IPOIEHTAMH, HWHTEPIPETHPOBATh PE3yJIbTaThl
pellleHus 3a1a4d ¢ y4€TOM OrpaHHYEHHUH, CBI3aHHBIX CO CBOMCTBAMHU pacCMaTPHUBAEMBIX
00BEKTOB.

AnredOpanyecKkue BbIPpasKeHUsA

Hcnonp30BaTh anreOpanyecKyrd TEPMHUHOJOTHIO M CHMBOJIMKY, NPUMEHATH €€
B IIPOLIECCE OCBOCHMS y4EOHOr0 MaTepuaa.

Haxoauth 3HaueHus OyKBEHHBIX BBIPOKEHUH TMPH 3aJaHHBIX 3HAYCHHSX
IIEPEMEHHBIX.

BoeinonHaTe npeoOpa3oBaHMs LIEJOr0 BBIPAXKEHHST B MHOTOWIEH IPUBEICHUEM
MO/I00HBIX CJIara€MbIX, PACKPBITUEM CKOOOK.

BpInonHATE yMHOKEHNE OJTHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
IPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OCyIIEecTBIATh Pa3JIOKEHNE MHOTOYJICHOB HA MHOYKUTEIH C TOMOLIBIO BBIHECEHUS
3a CKOOKHM OOILIEro MHOXUTENs, TPYNIUPOBKH CIaraeMblX, HpPUMEHEHUs (opMys
COKPAILIEHHOTO YMHOKCHUS.

[IpumeHsTh npeoOpa3oBaHMUsT MHOTOWIEHOB JJI PEIICHUS pa3iMyYHBIX 3a]ad
W3 MAaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON ITPAKTHKHU.

Hcrnonp30BaTh  CBOMCTBA  CTEMEHEM C  HATYPAIbHBIMM  IOKAa3aTeIIMHU
JUIS TIpeoOpa30BaHus BEIPAXKECHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHHUS C OJTHOW MIEPEMEHHON, IPUMEHSIS ITPaBUIIa IEPEX01A
OT MCXOJHOTO YPaBHEHMS K PaBHOCUIBHOMY eMy. IIpoBepsTh, ABISETCA M YHCIIO
KOpPHEM YpaBHEHMS.

[IpumensaTe rpaduyeckre METONbl MPH PEIICHUH JIMHEWHBIX YPaBHEHUW M HX
CUCTEM.

[TonGupate npuMepsl Hap 4Yuces, SABISIOUMXCSA PEeUIeHUEM JTUHEHMHOI0 YpaBHEHHUS
C ABYMS IIEPEMEHHBIMH.

CtpouTh B KOOpPAMHATHOM IUIOCKOCTU TIpadUK JTUHEHMHOrOo ypaBHEHHUS C JBYMs
NEPEMEHHBIMH, MOJIb3YsACh rPpa)MKOM, TPUBOJAUTH PUMEPHI PELLICHUS YPaBHEHUSI.

Pemrars cuctembl 1BYX JIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH, B TOM YHCJIE
rpaduyueck.

CocTaBnsaTe U pemarh JUHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHWHBIX YpPAaBHEHHUU
[0 YCIIOBUIO 3a/1a4M, HWHTEPOPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1ayd
IIOJIyYEHHBIN PE3yNbTarT.

DyHKIMH

N300pakaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTPE3KH, HWHTEPBajbl, 3allACHIBATH YHUCJIOBBIE IPOMEKYTKU
Ha anreOpanyecKkoM si3bIKe.

OtMmeuaTh B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOPJANHATaM, CTPOUTH
rpaduku muHeHbIX QyHKUKNA. CTpouTh Tpaduk QyHKIUU ¥ = |x|.
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OnuceIBaTh ¢ MOMOIIBIO (DYHKIIMA M3BECTHBIC 3aBUCHMOCTH MEXKIY BEIUYMHAMU:
CKOPOCTb, BpeMs, PacCTOSHHE, IIeHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIHHOCTD,
BpeMsi, 00BEM paboTHI.

HaxomuTs 3HaueHne QyHKIMH O 3HAYCHUIO €€ apryMeHTa.

[Torumate rTpaduueckwii cmoco® TpeaAcTaBleHUsS W aHaMM3a WH(popmaImwy,
W3BJICKaTh M WHTEPIPETUPOBATH WH(OPMAINIO U3 TPAPUKOB pPEATHHBIX MPOIECCOB H
3aBUCUMOCTEH.

[IpeaMeTHBIC pe3yabTaThl OCBOCHHS TMPOTPaMMbl y4eOHOIO Kypca K KOHILY
oOydeHus B 8 Kiacce:

YucJa 1 BLIYUCTICHUS

Hcnonb30BaTh HaYadbHBIC MPEACTABICHUS O MHOKECTBE JIEMCTBUTEIBHBIX YHCEIN
JUIS CpaBHEHHUS, OKPYIJICHUS M BBIYHCICHUH, W300pakaThb JCHCTBUTEIIBHBIC YHCIIA
TOYKaMU Ha KOOPJIMHATHOM IIPSAMOMU.

[IpumensaTy TOHSATHE aApUPMETHUUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJ[paTHbIC KOPHH, MCIIOJb3YSd IIPH HEOOXOJAMMOCTH KaJIbKYJIATOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAXKEHUM, COACPXKAIMX KBaJpaTHbIE KOPHHU, HUCIIOJIB3YysS CBOMCTBA
KOpHEM.

Hcnonp3oBaTh 3anycu OOJBIINX U MaJIbIX YHUCEII ¢ ITOMOIIBIO IECATUYHBIX ApoOei
u creneHei uncia 10.

AnredOpanyecKkue BbIPpasKeHUSA

[IpuMEHSTh MOHATHE CTETICHU C IISJIBIM TTOKa3aTesIeM, BBITIOJIHATE IMTPeoOpa3oBaHus
BBIPAKEHHM, COACPKAIIMX CTETICHH C LIEJIBIM IT0KA3aTEIIEM.

BeIMONHATE  TOXIECTBEHHBIE IMPEOOPa30BaHUS  pPAIlMOHAIBHBIX  BBIPAKCHUU
Ha OCHOBE IIPaBUJI ACHCTBUM HaJ MHOTOUYWICHAMH U alreOpandecKUMH JIPOOSIMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA MHOXKUTEH.

[IpumensaTy mpeoOpazoBaHUsl BBIPpAKCHUW JUIS PEIICHUS Ppa3IMYHBIX 3a7ad
M3 MAaTEeMaTUKN, CMEXHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemare snuHEHHbIC, KBaJApAaTHBIE YpPAaBHEHHS W PAIMOHAIbLHBIC YpPAaBHEHUS,
CBOJSILIUECS K HUM, CUCTEMBI ABYX YPABHEHUM C ABYMS IEPEMECHHBIMH.

[IpoBoauThe mpoCTENIINE HUCCIIENOBAHNUS YPABHEHUU U CUCTEM YPaBHEHUW, B TOM
quclie ¢ NPUMCHEHHEM TrpadHuyuecKux TMpeAcTaBicHui (ycTaHaBIWBaTh, HMMEET JIH
ypaBHCHHE WJIM CHCTEMa YPaBHEHHH PEIICHHS, €CITH MMEET, TO CKOJIbKO, U IIpoUee).

[lepexoauTs OT cioBecCHON (HOPMYTUPOBKHU 33/auu K €€ anreOpandecKoil MoJeiu
C NOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YPABHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 33Ja4M MOJYYEHHBINA pe3yJIbTarT.

[IpumeHSITh CBOMCTBA YHCJIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIaTh
JVMHENHBIE HEPABEHCTBA C OAHOW TIEPEMEHHOW M WX CHUCTEMBI, JaBaTh IpauUecKyro
WJUTIOCTPALMEO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DOyHKUNHA

[lonnmMath W HCMONB30BaTh (PYHKIHUOHAIBHBIE TOHATHS H SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAUEHUs), ONpEAENATh 3HaueHUe (QYHKIMH 10 3HAUYEHUIO
apryMeHTa, ONpeeNaTh CBOMCTBa PyHKINHU 1O €€ rpaduKy.

CtpouTth rpaguKu eMeHTapHbIX QYHKIUHN BUA:

£ o o
y=Z2,y=x% y=x3y=+x, y=|x|, onuceiBath cBOHCTBA YHCIOBON (HYHKIIUH
X
o e€ rpaduky.

[IpenmeTHBIC peE3yabTATHI OCBOCHHS MPOTPaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 Kjacce:

YucJa 1 BLIYUCIEHUS

CpaBHUBATh U YIOPAIOYMBATH PAIIMOHATIBLHBIC U UPPAIlMOHAJIbHBIC YUCIA.

Breinonusate apudmernyeckue IEUCTBUS C pallMOHAIBHBIMH YHUCJIAMH, COUYeTas
YCTHBIE W IIMCBMEHHBIE NPUEMBI, BBIOJIHATH BBIUMCICHUS C HWPPAlHMOHAIBHBIMU
YHCJIAMH.

HaxonuTe 3HadYeHUsS CTENEHEW C LEIbIMHM IMOKA3aTCISIMU M KOPHEUW, BBIYUCIISATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUN.

OKpyrnsiTb  JEUCTBUTEJNBHBIC YMCJA, BBINOJHATH MPUKUJAKY  pe3yJibTaTa
BBIYMCJIEHUH, OLICHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHeHHs U HEPABEHCTBA

Pemare nuHelHBIE W KBaJpaTHBIC YPABHEHUS, YPABHECHUS, CBOIAIIMECS K HUM,
npocTeiime 1poOHO-pallMOHATIbHBIE YPABHEHUS.

Pemate cucteMbl JByX JIMHEWHBIX YPABHEHUHN C ABYMS MEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHHMH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIIAECTCS JIMHEHHBIM.

Pemarb TeKCTOBBIE 33[jauM aNreOpandeckuM CrocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHUSI WM CUCTEMBI ABYX YPABHEHHM C JBYMS IEPEMEHHBIMH.

[IpoBoauTh IpOCTENIINE MCCIIENOBAHUSI YPABHEHUW U CHUCTEM YPABHEHUH, B TOM
qHUCclie ¢ TPUMEHEHHWEM TpaUyecKuX TpeacTaBieHui (yCTaHABIMBATh, WUMEET JIH
ypaBHCHHE WM CHCTEMa YPAaBHEHHH PEIICHUS, €CITH HMEET, TO CKOJILKO, U TIpovee).

Pemate nmuHelHbIC HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA, N300paKaTh PEIICHHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3alIUCHIBATH PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemare cuctembl JIMHENMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIKOYAKOIIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YHMCIIOBOU
IIPSIMOM, 3aIIMCBHIBATh PELIEHUE C TIOMOIIBIO CUMBOJIOB.

Hcnosnb30BaTh HEPABEHCTBA ITPU PELICHUH PA3JIMYHbBIX 3a7a4.

DyHKUNHA
PacrioznaBath (yHKIIUM W3y4eHHBIX BUIOB. [loka3piBaTh CXEMaTHUYECKH
pacroIOKeHHEe Ha KOOPIAMHATHOW TUIOCKOCTH TpadukoB (GyHKIUNA BUAa: Y = £X,

£
y=Hkx+b y=-, y=ax?+bx+c, y=x3 y=+x, y=|x| B 3aBucumoctu
OT 3Ha4eHUH K03((PULIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIUH.
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Ctpouts U u300pakaTh CXEMaTHYECKH TpaduKU KBaAPATHUUHBIX (DYHKIUH,
OIMCHIBATh CBOMCTBA KBAAPATUIHBIX (PYHKIIMIA 110 UX TpapuKam.

PacnoznaBath KkBaapaTuyHylo (QYHKIHIO 1O (GopMmyse, HPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (PYHKIMH U3 pealbHON KU3HU, (PU3UKH, TEOMETPHH.

YucioBble MOCTAEI0BATETLHOCTH M MPOrPeCcCHH

Pacrio3HaBath apu(pMETHUYCCKYI0O M T'€OMETPHUECKYIO IMPOTPECCHH IMPU Pa3HbIX
cIroco0ax 3aJaHus.

BEINOIHATE BBIYUCIICHHUS ¢ UCIIOIb30BaHUEM (POPMYJI N-TO YcHa apru(PpMETHUECKOM
U T€OMETPUUECKON IIPOIPECCHil, CYMMBI IIEPBBIX N YJICHOB.

M300pakaTh WICHBI IMOCICAOBATEILHOCTH TOYKAMU HA KOOPIUHATHOM IIJIOCKOCTH.

PemaTte 3amaun, CBA3aHHBIE C YHCIOBBIMHU IIOCIIEAOBATENHLHOCTSIMU, B TOM YHCIIE
3aJ1a4 U3 PeaIbHOM KU3HH (C UCITOJIb30BAHMEM KAJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHHA ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmvmenoBanue paznena |KoaudecTso OcHoBHOE OCHOBHBIE BU/JIBI ICSITEILHOCTH 00yYaIOIIHUXCS
(TeMbI) Kypca 4acoB CoOJIepKaHue
Yuca 1 BEIYUCICHUS. 25 [lonsTue CucreMaTU3UpOBaTH U 000ramATH 3HAHUS
PannoHaneHble yncna paIMOHAILHOTO YUCIA. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudmernueckue CpaBHUBATh U YNOPSA0YHBATH AP00H, TpeoOpa3oBbIBas
JENCTBUS IpU HEOOXOUMOCTH JAECATUYHBIE APOOU B OOBIKHOBEHHBIE,

C palOHAJIbHBIMU
yuciamu. CpaBHEHME,
yIOPSI0YMBAHUE
pallMOHAIBHBIX YHCEIL.
CreneHb

C HATypaJIbHbIM
MTOKa3aTeJIeM.
Pemenne ocCHOBHBIX
3aJ1ay Ha JpooH,
MIPOIIEHTHI

U3 pealbHON
MIPAKTHKHU.

[Ipu3Haku neImMmMoCTH,
pasoXKeHUs

Ha MHOKHTEIIN
HaTYypaJIbHBIX YUCEN.

OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B O€CKOHEUHYIO
JECATUYHYIO IPOOB.

IIpyMeHATH pa3HoOOpa3HbIe CIIOCOOBI M MPUEMBI
BbIYMCJICHHUS 3HAYCHUI IPOOHBIX BbIPAKeHMH,
COJIEpIKaIUX OOBIKHOBEHHBIE U IECATUYHBIE TPOOU:
3aMEHSTh MPU HEOOXOIUMOCTH IECITUUHYIO IPOOH
OOBIKHOBEHHOM ¥ OOBIKHOBEHHYIO JACCITUIHON, TPUBOIUTH
BbIpaKeHUe K popme, Haubosee yao0HOM /il BEIYUCIICHUIH,
peoOpa3oBbIBaTh APOOHBIE BHIPAKEHUS HA YMHOKEHHUE U
JIeJICHUE IECATUYHBIX APOOEH K AEUCTBUAM C IEIBIMU
YUCJTAMH.

IIpuBOAUTH YHCI0BBbIE M OYKBEHHbIE PUMeEPBI CTCIICHU
C HATypaJIbHBIM MOKa3aTesieM, OObSCHSIS 3HAUCHUS
OCHOBAHHUSI CTETICHU U TTOKA3aTelsl CTENECHU, HAXOAUTh
3HAYCHUs CTereHel Bua a" (a — ar0oe panoHaIbHOES
YKCJI0, N — HATYpaJIbHOE YHUCIIO).
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PeanbHbie IHoHuMAaThL CMBICI 3aITUCH OOJIBIINX YUCEN C TOMOIIBIO
3aBUCUMOCTH. [IpsiMast | necaTuuHbIX apobeit u crenene yncia 10, npuMeHsITh X
u oOpaTHas B pEaIbHBIX CUTYaIIUSsIX.

nponopiuoHaabHoCTH | [IpMMeHsITh IPU3HAKY JACTUMOCTH, PA3JIOKCHUS Ha
MHOYKUTEITH HATYPAIbHBIX YHCEIT.

Pemath 3a1a4m Ha 4acTH, IPOLICHTHI, TIPOIIOPIINH,

Ha HaXOXCHHE ApoOu (TIPOICHTA) OT BEJTUYHHBI U
BEJIMYHHEI 110 €€ ApoOu (IPOIIEHTY), Tpodu (TIporieHTa),
KOTOPBII COCTaBIISICT OJIHA BEJIMYMHA OT JIPYrOu.
I[MpuBonuTH, pa3dupaTh, OLEHUBATDH PA3JINYHBIC PEIICHHS,
3aIliCH PEIICHUH TEeKCTOBBIX 3a]1a4.

Pacno3HaBaTh U 00bSICHSITH, ONUPASCh HA OMPEICIICHNUS,
IPSIMO TIPOIIOPIIMOHATBHBIC M 00PATHO MPOMOPIIMOHATIBHEIC
3aBUCHMOCTH MEX/y BEIMUMHAMHU; MIPUBOAUTH PUMEPDI
9THUX 3aBUCHMOCTEH U3 PeasbHOrO MHUpPa, U3 IPYTUX yIeOHBIX
TIPEIMETOB.

PemaThb MpakTUKO-OPHEHTHUPOBAHHBIC 33/1a4d HA JIPOOH,
TPOIEHTHI, IPAMYIO i 00pATHYIO MPOMOPIIMOHATBHOCTH,

MPONOPIUHU

AJredpandeckue 27 bykBeHHbIE OBaagersb anredpandecKoil TEPMUHOJIOTUEN U CUMBOJIMKOM,

BBIPAYKCHUS BBIPKCHUSI. NPUMEHSTH €€ B MPOIECCE OCBOCHUS Y4eOHOro MaTepuania.
[IepemenHsbIe. Haxonuth 3HaueHns OYKBEHHBIX BBIPAKEHUN TIPH 3aTaHHBIX
Jlonmyctumeble 3HAYCHUSX OYKB; BBITIOJHSATH BRIUUCIICHUS IO POpMYJIaMm.
3HAYCHHUS BoinoHATH npeoOpa3oBaHus 11€JI0T0 BEIPAKCHUS
IIEPEMEHHBIX. B MHOT'OYJICH MPUBEJICHUEM MOJOOHBIX ClIaraeMbiX,
DopMyIIbI. packpbITHEM CKOOOK. BBIMOIHATH YMHOXKEHHE OJTHOWJICHA
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[IpeobOpazoBanue
OYKBEHHBIX
BBIPA)KCHUH,
PacKpbITHE CKOOOK U
NpUBEICHUE

MOJIOOHBIX ClIaraeMbIX.

CBolicTBa cTEIICHA
C HaTypaJbHbIM
MOKa3aTEJIEM.
MHorouieHsbl.
Croxenue,
BEIYHMTAHHUE,
YMHOXCHHUE
MHOTOYJICHOB.
DopMyibl
COKPAILIEHHOTO
YMHOXEHHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHO>KHUTEIIN

Ha MHOTOYJIEH 1 MHOTOYJICHA HA MHOTOWICH, PUMEHATH
(opMyJibl KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyuiecTB/ISTh PA3JIOKEHNE MHOTOWICHOB HA MHOKHUTENN
yTEM BBIHECEHUS 32 CKOOKHM OOIEro MHOKUTES,
npUMeHeHus (OpMyJIbl pa3HOCTH KBaJpaToB, (GOpMYII
COKpAILLIEHHOI'O YMHOKCHUS.

IIpumensiTh IpeoOpa3oBaHNEe MHOTOUJIEHOB ISl PEIICHUS
Pa3IMYHBIX 3aJa4 U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB,
U3 peajgbHON PAKTHUKHU.

3HAKOMHUTBHCH C HCTOPHEN Pa3BUTHS MAaTEMAaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuiia
npeoOpa3oBaHus
YpaBHEHUs,
PaBHOCUIIBHOCTD
YPaBHCHUU.
JIunenHoe ypaBHEHUE

Pemiate iMHENHOE YpaBHEHHUE C OHOU NTEPEMEHHOM,
NPUMEHSIS MPAaBUJIA NIEPEX0/IA OT UCXOIHOTO YPABHEHUS

K paBHOCWJIbBHOMY eMy 0oJiee rpocTtoro Buja. IlpoBepsirTs,
SABJISICTCS JIU KOHKPETHOE YHCIIO KOPHEM YPABHEHMUS.
IMoxOupaTs npuMepbI NIap YKCEI, ABISIONIMXCSA PEIICHUEM
JIMHEMHOTO YPAaBHEHUS C ABYMS IEPEMEHHBIMU.
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C OJJHOW NIEPEMEHHOM,
pELICHNE JIMHENHBIX
ypaBHeHUl. Pemenue
3a/1a4 ¢ MOMOUIBIO
YPaBHEHHM.
JlunenHoe ypaBHEHUE
C ABYMs
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema IByx
JIMHEVHBIX YPaBHECHUIN
C ABYMS
MIEPEMEHHBIMU

CTpouTh B KOOPJAMHATHON MIOCKOCTH TpaduK JTUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMH; TIOJIb3YSCh TPapUKOM,
NPUBOIAUTH IPUMEPHI PELICHUS] YPABHCHHUS.

HaxoauTh penieHue CUCTEMBI IBYX JJMHEHHBIX YPABHCHUN
C ABYMSI IEPEMEHHBIMH.

CocTaBJATh U pelIaTh YPABHEHUE UJIU CUCTEMY
YpPaBHEHUI MO YCIOBUIO 33J]a4M, UHTEPIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 33Ja4U 1OJy4YCHHBIN
pe3yabTar

Koopaunate! u rpaduku.
OyHKIUU

24

Koopaunara Toukn
Ha npssMOu. YuCI0BbIE
MIPOMEKYTKHU.
Paccrostnue mexny
JIBYMs TOUYKaMU
KOOPAMHATHOU
IPSAMOM.
IIpsamoyronpHas
CUCTEMA KOOPAUHAT
Ha MJIOCKOCTH.
[Tpumepsl rpadukos,
3aJIaHHBIX
dbopmynamu.

N300paxaTh HA KOOPIUHATHOW MPSIMOIl TOUKH,
COOTBETCTBYIOLIUE 3a/IaHHBIM KOOPJIMHATaM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aMMHUCHIBATh WX HA aJITeOpandecKoM S3bIKeE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJJaHHBIM KOOpPAMHATAM; CTPOUTH IPa(pUKN HECTOKHBIX
3aBUCHMOCTEH, 3aJJaHHBIX (DOpMyIamMu, B TOM YHCTIE

C TIOMOIIIBIO ITU(PPOBBIX JTAbOpaATOPUI.

IIpumMeHsATH, H3y4yaTh NPeuMYylIeCTBA,
HHTEPNPETUPOBATH rpadUIECKUil CIIOCOO PEICTaBICHUS
Y aHaJIM3a pa3HOO0OpA3HON KU3HEHHOU HH(OpMaIUu.
OcBauBarthb NoHsATHE (YHKIINH, OBJIAICBATh

(G YHKIIMOHATHHONU TEPMUHOJIOTHEH.

Pacno3naBathb mHeliHy0 QyHKIU0O Y = kX + D,
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Urenue rpadukon
pearbHBIX
3aBUCUMOCTEH.
[TonsTre GpyHKIINH.
['padpux pyHKIUY.
CpoiicTBa (pyHKIMIA.
Jluneiinas QyHKIUS.
[locTpoenue rpaguka
JMHENHONU QYHKITUH.

ONMCBIBATH €€ CBOMCTBA B 3aBUCMMOCTH OT 3HAYCHUU

ko3 dunmenTos K u b.

Crpouthb rpaduku quHeHOW QyHKIMK, GyHKIUU Y =| x|
Hcnoab3oBaTh HUPPOBHIE PECYPCHI IS IOCTPOCHUS
rpa¢ukoB QYHKINN U U3ydEHUS UX CBOWCTB.

IIpuBOIUTE MPUMEPHI IMHENHBIX 3aBUCUMOCTEN B PEAJIBHBIX
IIpoLIECCaxX U SIBJIECHUAX

['padux pynxumn
y =|xl|
[ToBTOpeHue u 00001IeHNE 6 [ToBTOpEHUE Bri0MpaTh, NPUMEHATH OLIEHUBATH CIIOCO0ObI CPABHEHUS
OCHOBHBIX ITOHATUHI YUCEeJI, BBIYUCIICHUN, TPEOOpa30BaHMI BBIPAXKEHUH,
U METOJIOB Kypca pelieHusl ypaBHEHUM.
7 xiacca, 00001IeHNE OcyiecTBJISATH CAMOKOHTP 0JIb BHITIOJTHAEMBIX ICUCTBUI 1
3HaHUU CaMOTIPOBEPKY pe3ysIbTaTa BRIUUCIECHUH, IPeoOpa3oBaHmil,
MTOCTPOECHHUI.
Pemartsb 3agaum u3 peaabHON KU3HU, IPUMEHSATH
MaTeMaTH4YeCKUe 3HAHUSA /I PELICHUS 3a]1a4 U3 IPYyruxX
MIPEIMETOB.
Pemarth TekcTOBBIE 32/1a4H, CPABHMBATH, BLIOMPAThH
CIOCOObI PEIICHUS 3a/1a4U
OBILEE KOJIMYECTBO 102
YACOB I10 TTPOI'PAMME
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8 KJIACC
HanmvenoBanne paznena |KoamdecTBo OcHoBHOE OCHOBHBIE BH/JIBI ICSITEILHOCTH 00y4YaIOIIHUXCS
(TembI) Kypca 4acoB CoJepKaHue
Uucna 1 BBIYUCIICHHUS. 15 KBagpaTtHslii KOpEHb D®opMyJIHPOBATH ONpeaeJIeHIe KBaIPaTHOTO KOPHS

KBanpaTHbie KOpHU

u3 uncia. Ilonstue
00 UpparmoHaIbHOM
yuciae. JlecsaTuaneie
NPpUOIKEHUS
HMppaloOHaAJIbHBIX
YHCEeI.
JleiicTBUTENIbHBIC
yucna. CpaBHEHUE
JIEUCTBUTEIILHBIX
YHCeII.

YpaBHeHue BHaa

x> = a.

CBoiicTBa
apuMEeTUIECKUX

KBaJPATHBIX KOPHEN.

[IpeobpazoBanue
YUCIIOBBIX
BBIPAKECHU,
COJIePIKAIIUX
KBaJIpaTHBIE KOPHU

U3 4Kclia, apupMETHIECKOro KBaJpaTHOTO KOPHSI.
IIpuMeHATH onepanuio U3BJICUYCHHS KBaJPATHOIO KOPHS
U3 YUCTIa, MCHOJb3YSl TP HEOOXOUMOCTH KAJBKYJISATOP.
OueHnBaTh KBaJpAaTHHIE KOPHU LIEJIBIMU YHCIIAMU U
JECTUYHBIMH JPOOSIMHU.

CpaBHMBATBH U yNIOPSIA0YHBATH PALlOHAJIBHBIEC U
MPPALMOHAIBHBIC YMCJIA, 3aIIUCAHHBIE C TOMOIIBIO
KBa/IpaTHBIX KOPHEN.

HMccienoBaTh ypaBHeHHE X? = @, HAXOAUTH TOYHBIE U
npuOImkEHHBIE KopHH TTpu & > 0.

HccaenoBarb CBOMCTBA KBAJPATHBIX KOPHEW, IPOBOJIS
YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOIb30BAHUEM KAJIBKYIISTOPA
(KOMITBIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBaJAPATHBIX
KOPHEU; NpUMEHSTh UX JIJIsl IPeoOpa30BaHMs BhIPAKEHUH.
BoInoTHATH Mpeodpa30BaHUA BHIPAXKEHUHN, COIEPKAIINUX
KBaJIpaTHbIE KOPHU. BeIpakaTh nepeMeHHbIe

U3 FEOMETPUYECKUX U PU3NYECKUX (HOopMyII.

BbIyucasATh 3HAYEHHU ST BBIPAKEHUM, COACPKAUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3YS TPU HEOOXOIUMOCTH
KAJIBKYJIATOP.
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Hcnoan3oBarTh B X0AC pCIICHUA 3a1a49 3JICMCHTAPHBIC
MMpCaACTABJICHHUA, CBA3AHHBIC C HpI/I6JII/I}KéHHI)IMH 3HAa4YCHUAMMU
BCJIMYHH.

3HAKOMUTLCS C I/ICTOpHeﬁ Pa3BUTHUA MATCMATHUKU

Yuciia U BEIYUCIICHUS.
CteneHsb ¢ 1EIbIM

CrerieHs ¢ 1EJIBIM
[MOKAa3aTEJIEM.

@DopMyJTHPOBATH ONpeieIeHUe CTEIIEHU C 1EITbIM
MOKa3aTeJeEM.

[10Ka3aTeaeM CrangapTHas 3anuch IIpeacraBiasTh 3aNMCh OOJBIINX U MAJIBIX YUCEI
quca. B CTaHJapTHOM BHJie. CpaBHMBATD YHCJIA U BEJINYNHBIL,
Pa3mepbl 00beKTOB 3alMCaHHbBIE C UCTIOb30BaHueM crereHn 10,
OKPYXKaIOILEr0 MUpa Hcnmob30BaTh 3aNMCh YKCEIl B CTAHAAPTHOM BUJIE
(oT aeMeHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB 00BEKTOB, JJIUTEIbHOCTH
YaCTULL IIPOLIECCOB B OKPYKAIOIIEM MHUPE.
J10 KOCMUYECKUX DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJINYECKOil (popme
00OBEKTOB), Y WJIIOCTPUPOBATh NPUMeEPaMM CBOKCTBA CTENIEHU
JUTUTEIIbHOCTD C LEJIBIM MOKA3aTENIEM.
IIPOLIECCOB IIpuMeHATH CBOICTBA CTENIEHU ISl MPeoOpa30BAHMS
B OKPY)KAIOIIEM MHUPE. | BBIPAKECHMM, COAEPKAIIMX CTENEHU C LEIbIM MTOKA3aTENIEM.
CBolicTBa CTEIIEHU BBINOJHATH JeMCTBUSA C UHCIIAMHU, 3aIIMCAHHBIMU
C LIEJIBIM TI0KA3aTeJIeM | B CTaHAApTHOM BHJE (YMHOXCHUE, JCIICHUE, BO3BEICHHE
B CTEIICHb)
AnreOpanyeckue KBagparnslii PacnosHaBarh KBagpaTHbIA TPEXUJICH, YCTAHABIMBATh
BbIpaxeHUs. KBanpaTHblii TPEXUJIEH. BO3MOXHOCTb €0 Pa3JIOKEHUs HA MHOKUTEIH.
TPEXWICH Pasnoxxenue PackinaabiBaTh HAa MHOKHMTEIM KBAaJIPAaTHBIN TPEXUIICH
KBaJPAaTHOTO C HEOTPULIATENILHBIM TUCKPUMHUHAHTOM
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TpEXUJICHA
Ha MHOXUTEIN

AnreOpandeckue
BBIPAKCHUS.
Anredpanueckast 1po0b

15

Anrebpanueckas
apo6b. [lomycTumele
3HAYCHUSI
MIePEeMECHHBIX,
BXOJISIINAX

B ajreOpanyeckue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anreOpanyeckon
npoou. CokpaiiieHue
TpoOei.

Crnoxenue,
BbIUHTAHUE,
YMHOXCHUE U JICJICHUE
anreOpandeckux
TpoOei.
[IpeobpazoBanue
BBIPAKECHU,
COJIePIKAIIUX
anreOpandecKue
podu

3anuckiBaTh anreOpanyeckue BoipaxxeHus. Haxonurp
001acTh onpeesieHUs] pallMOHAIBHOTO BBIPAYKEHUSI.
BbINOJHATH YHCIIOBBIE ITOACTAHOBKY U BBIYMCIATH
3HaYeHHUe IpoOH, B TOM YUCJIE C TOMOIIbIO KaIbKYIATOPA.
®opMyJIMPOBATH OCHOBHOE CBOMCTBO alNreOpanyecKoi
IpoOU U MPUMEHATHb €ro [ IpeoOpa3oBaHus 1pooeii.
BbINOJHATH AeHCTBHA C AIreOpanyecKuMU IPOOSIMH.
[IpumensTh npeoOpa3zoBaHUs BEIPAKEHUN ISl pEICHUS
3ana4y. Beipaxars nepemennsie u3 Gpopmyi (pu3nUecKux,
r€OMETPUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYAIMN )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparHoe Pacno3HaBaTh KBaJpaTHbIC YPABHEHHUS.

KBaznpaTHble ypaBHEHUS ypaBHenue. Henonnoe | 3anumcbiBaTh (popmyJs1y KOpHEN KBaIpaTHOIO ypaBHEHUS;
KBaJpaTHOE pemiaTh KBaJpaTHbIe YPABHEHUS] — IOJHBIC U HEIIOJIHBIE,
ypaBHenue. Gopmyna IIpoBoauTh npocTeine HCCIAETOBAHNA KBAJIPATHBIX
KOpHEU KBaJIpaTHOTO YPaBHEHHUU.
ypaBHeHus. Teopema PemiaTs ypaBHeHUs1, CBOASIINECS K KBaJIPAaTHBIM,
Buera. C TIOMOUIBIO MPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
Pemenune ypaBHeHun, Hao0urogaTh 1 aHAJIM3MPOBATH CBA3b MEXAY KOPHSIMH U
CBOZSALIUXCS K03 pULIIEeHTaMHU KBaIpaTHOTO YpaBHEHHUS.
K KBaJpaTHBIM. ®opmyampoBarthb TeopeMy Buera, a Taxke oOpaTHyIO -
[Ipocreiimue 1poOHO- | TeopeMy, IPUMEHSTh 3TH TEOPEMbI JIJIS PEIICHUSI
panMOHAJIbHBIE 3a/1ad.
ypaBHEHMUSI. Pemiath TekcTOBBIE 32124 AIreOpandecKuM CIOCOOOM:
Pemenne TekCcTOBBIX NEPEXOUTH OT CIOBECHON (POPMYITHPOBKH YCIOBUS 3a/1a4U
3a/1a4 € MOMOUIBIO K aaredpandyeckoi MoJIeiH MyTEM COCTABJICHUSI YPaBHEHUS;
KBaJIpaTHBIX pemaTh COCTaBIEHHOE YPABHEHUE; HHTEPIIPETUPOBATH
YpaBHEHUI pe3ynbTar.

3HAKOMHUTBHCH C MCTOPHMEN PA3BUTHS areOpsbl
YpaBHEHHS U HEPABEHCTBA. 13 JInneniHOe ypaBHEHUE PacniozHaBaTh JIMHENWHbBIE YPABHEHMUS C IBYMs

CucreMbl ypaBHEHUI

C AByMs
IIEPEMEHHBIMHU, €TO
rpaduk, TpUMepsI
peLIEeHNs] YPABHEHUN
B LICJIBIX YUCIIAX.
Pemenune cucrem nByx
JIMHEVHBIX YPAaBHEHUN

IIEPEMEHHBIMH.
CrpouTth rpa@uKy TMHEHHBIX YPABHEHHM, B TOM YHUCIIE
HCNO0JIB3YH HM(pPOBbIE pecypchl.

PasiimyaTthb napasuiesIbHbIE U IIEPECEKAOIINECS IPSIMbIE
110 UX YPABHEHMSM.

Pemiath cucTeMbl JBYX JINHEMHBIX YPABHEHUU C IBYMs

NIEPEMEHHBIMH TOJICTAHOBKOM U CIOKEHUEM.
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C ABYMS
MIEPEMEHHBIMU.
[Tpumepsl pelieHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHU C ABYMS
MIEpEMEHHBIMU.
['padpuueckas
WHTEpIIpETALS
YpPaBHEHUS C ABYMS
MEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUI C ABYMS
TIEPEMECHHBIMM.
Pemenue TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM ypaBHECHHUU

Pemartpb npocreiinime cucTeMsl, B KOTOPBIX OJJHO

U3 ypaBHEHUU HE SIBIISIETCS IMHENHBIM.

IIpuBoguTh rpagu4ecKyr0 MHTEPNPETALMIO PEIICHUS
YpPaBHEHUS C ABYMS IEPEMEHHBIMU U CUCTEM YPaBHEHUMN
C IBYyMsI IEPEMEHHBIMU.

Pemiath TekcTOBbIE 32241 AITreOpandecKuM CrocoOoM

YpaBHEHHS 1 HEPABEHCTBA.
Hepasencrra

12

Hucnosble
HEpPaBEHCTBA U UX
CBOMCTBA.
HepagenctBo ¢ ogHoM
IIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJHOU
IIEPEMEHHOM U UX
petenne. Cuctemsl
JIMHEVHBIX HEPABEHCTB

DopMyJIUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJAWHATHOW MPSAMOU, 10KA3bIBAThH
aNreOpanyecKu.

IIpumeHATH CBOIICTBA HEPABEHCTB B XOJI€ PELICHUS 3a1a4.
PemiaTsp JIMHENHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
M300paxkaTh PEIICHUE HEPaBEHCTBA HA YHCIIOBOM MPSIMOM.
PemaTh cucteMbl TMHEWHBIX HEPABEHCTB, N300paKaTh
pELIEHUE CUCTEMBI HEPABEHCTB Ha YUCIIOBOM MPSAMOM
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C OJTHOM NTEPEMEHHOU
U UX pELICHUE.
N3o6paxenue
peLIeHNs JIMHEWHOT O
HEPABEHCTBA U UX
CUCTEM Ha YHCIIOBOU
IPSAMOU

OyHKIMH.
OCHOBHBIE TOHITHUA

[Tonsitue dhyHKIUU.
OO6nacth onpeeneHus
Y MHOKECTBO
3HAYEHUU (PYHKLIHH.
CrocoOsbI 3aaHus

G yHKUHUH.

['paduk GyHKIIUH.
CaoiicTBa (hyHKIMH,
UX OTOOpaKeHHE

Ha Tpaduke

Hcnoab3oBaTh G yHKIIMOHAIBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.

Boruucasarts 3Havennss QyHKIMM, 3a1aHHBIX (OPMYITaMU
(mpr HEOOXOIUMOCTH UCTIOB30BaTh KAIBKYJISATOP);
COCTABJIATH TA0JMUBI 3HAYEHUH (YHKIUU.

CTpouTth 10 TOYKaAM rpauku QyHKIUH.

OnuceIBaTh CBOMCTBA (YHKIIUKA HA OCHOBE €€
rpaduueckoro mpeacTaBICHUS.

Hcnonb3o0BaTh QyHKIIMOHAIEHYIO TEPMHUHOJIOTUI0 U
CHUMBOJIMKY.

HccaenoBarh npumMepsl rpauKoB, OTPAXKAIONINUX PEATTbHBIC
nporeccol U apieHus. [IpuBoauTh NpUMepPHI MPOLECCOB U
SIBJICHUM C 3aJJTaHHBIMHU CBOMCTBAMHM.

Hcnonb30BaTh KOMNBIOTEPHbIE MPOrPaMMbI

JUTSI IOCTPOEHUs TpapuKoB HYHKIMI 1 U3ydeHUSI UX CBOWCTB

OyHKIUY.
UucroBble pyHKIUU

YreHue u noCcTpoeHne
rpauKoB GyHKIIHIA.
[Tpumepsl rpadukoB

Haxonuth ¢ nomombio rpaguka QyHKIIUNA 3HAYCHUE OTHOU
Y3 paCCMaTpPUBAEMbIX BEJIMYMH MO 3HAYCHUIO IPYTOU.
B HecnoxkHBIX ciiydasx BbIpaKkaTh ()OPMYJI0H 3aBUCUMOCTH
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dyHKuM,
OTpaXKaOIINX
peanbHbIC MPOLIECCHI.
DOyHKINH,
OIMCHIBAOIINE
pSIMYIO 1 OOpaTHYIO
MIPONOPIIMOHAJILHBIC
3aBHCHUMOCTH, MX
rpaduku.

['padux pynxumu

y = X2

OyHKIUU

y = x4y =%,

y =vx, y = |x],
rpaguyecKoe periecHue
YPaBHECHUU U CUCTEM
yYpaBHEHUI

MEKy BETUYMHAMH.
OnuchIBaTh XapakTep U3MEHEHHS OJTHOW BEJIMYHMHBI

B 3aBUCHUMOCTH OT U3MEHEHHUS IPYTOK.

Pacno3naBaTh BubI n3ydaeMbix GyHkiui. [loka3piBaTh
CXeMATUYECKHU MOJIOKECHUE HA KOOPIMHATHOM TJIOCKOCTH
rpadukoB GyHKIMA Buma: y = X4y = x3, y =+/x, y = |x|.
Hcnonb3oBath GyHKIMOHAJIBbHO-TPadUYECKHE
NpPeACTABJICHUS I PEIICHUS U UCCIEAOBAHUS YPAaBHEHUHN U
CHUCTEM YPABHECHUM.

IIpumeHsaTs HU(ppoBbIE pecypehl s TIOCTPOCHUS
rpadukoB ¢yHKIMIMA

[ToBTOpeHue u 0000IIeHNE

IToBTOpEHUE
OCHOBHBIX ITOHSITHM U
METOJIOB KypcoB /7 1 8
KJ1accoB, 00001IeHNE
3HAHUM

Bbi0uparh, IPpUMEHSATH, OLIEHUBATH CIIOCO0OBI CPABHEHUS
YuCell, BBIYUCICHUN, TPeo0pa3oBaHUil BRIPAXKEHUH, PEILICHUS
YpaBHEHUM.

OcCymecTBJISITh CAMOKOHTPOJIb BBINIOJIHAEMbBIX JEUCTBUU U
CaMOTIPOBEPKY pe3yIbTaTa BEIYMCICHUH, TPEOOpa30BaHuUH,
MTOCTPOCHUM.

Pemiathb 3a1a4u U3 peajibHOM )KU3HH, IPUMEHATH
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MaTEMaTUYECKUE 3HAHUA JJIs1 PEUICHUS 3a/1a4 U3 APYIUX
MPEIMETOB.

PemiaTh TeKCTOBBIE 32/1a4H, CPABHUBATH, BLIOUPATH
CIOCOOBbI PEIICHUS 3a7a4r

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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9 KJIACC
HaumenoBanue paznena  |[KonudecTBo OcHoBHOE OCHOBHBIE BHJIBI ACSITEILHOCTH 00 yJarOIIHXCS
(TeMBbI) Kypca 4acoB CoJIepKaHue
Uwncna 1 BEIYUCICHUS. 9 Pannonanbhbie uncna, | Pa3sBuBaTh mpeacTaBjeHHs O YKCIIAaX: OT MHOXKECTBA

JlercTBUTENIbHBIC YHCHIA

UppaLMOHAJIbHbBIC
YHCJIa, KOHCUHBIC U
OCCKOHEUHBIC
JECATUYHBIEC TPOOH.
MHO%€eCTBO
JICUCTBUTEIILHBIX
YHCElT,
JICCTBUTEIIHLHBIC
YHCJa KaK
OCCKOHEUHBIC
JECATUYHBIC TPOOH.
B3anmnao ogHO3HaUHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JIeUCTBUTEIILHBIX
YHCeJI 1 MHOKECTBOM
TOYEK KOOPAUHATHOM
MIPSIMOI.

CpaBHeHMe
JEUCTBUTEIIbHBIX YHCEI,
apudmeTrueckue

HATypaJbHBIX YUCEJI 0 MHOYKECTBA JCUCTBUTEIIHLHBIX YUCEN.
O3HAKOMHUTBCH C BO3MOKHOCTBIO MPE/ICTABICHUS
JIEUCTBUTEIHHOTO YHCIIa KaK OECKOHEYHOM JeCATHIHOM
JpoOH, IPUMEHSTD JIECATUYHBIC PUOITKEHUS
PalMOHAIBHBIX U UPPALMOHAIBHBIX YHCEIL.

HN300paxaTh ACHCTBUTEIIBHBIC YUCIIAa TOUKAMU
KOOPIHHATHOW MPSIMOM.

3anucpiBaTh, CPABHUBATH M YIOPSA0YNBATH
JEWCTBUTEIBHBIC YHCIIA.

BoInoaHATH, coueTast yCTHbIE U TUCbMEHHbIE TPUEMBI,
apumMeTndecKHe NefiCTBUA C PALMOHAIBHBIMU YHCIIAMMU;
HAXOJUTh 3HAYCHUS CTENEHEN C LEIbIMU MOKA3aTEIIMU U
KOPHEW; BBIYUCJIATH 3HAYECHUS YU CIIOBBIX BBIPAKECHUM.
[Monyuurs npeacraBjieHue O 3HAUMMOCTH
JEWCTBUTEIBHBIX YUCET B IPAKTUUECKOUN AESATETbHOCTH
YeJI0BEKa.

AHAJIM3HUPOBATH U 1€J1aTh BBIBOJAbI O TOUHOCTH
MPUOIMKEHUS IEUCTBUTEIBLHOTO YUCIIA MPU PEIICHUN
3a7ad4.

OKpyrJasTh ACHCTBUTEIIBHBIE YUCTIA, BITOJIHATH
NPUKHUAKY pe3yJbTaTa BBIYMCICHUHN, OLEHKY 3HAaYCHUN
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e CTBUA

C JE€HCTBUTCIHLHBIMH
YHCJIAMU.
[Tpubmmxénnoe
3HAYCHHUE BEJIMYUHBI,
TOYHOCTh
IpUOTUKEHUSI.
OxpyriaeHue yuces.
[Ipukuaka U oueHka
pe3yJIbTaToOB
BBIUYHMCIICHUH

YHCIJIOBBIX BBIPAKEHUI.
3HAKOMHUTBHCH C HCTOPHE PAa3BUTHS MaTEMATUKH

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJHOU
MePEMEHHOMN

14

JIunelHOe ypaBHEHHE.
Pemenue ypaBHeHui,
CBOASLIIUXCS

K JITHEWHBIM.
KBagpatnoe
ypaBHeHue. Pemenue
YpaBHEHHU,
CBOZSALIUXCS

K KBaJIPATHBIM.
buksanpartusie
YPaBHEHHUSI.

[Ipumeps! perienus
YPaBHEHUN TPEThEN

Y YETBEPTOU CTEIICHEN

OcBanBarh, 3aIOMUHATH U PUMEHATH rpadguyeckue
MeTOAbI PU PEIICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaTh 1ienbie ¥ JpOOHBIE YpaBHEHUS.

PemiaTes 1MHelHbIC M KBAIPATHBIC YPABHEHUS,
yYpaBHEHUSI, CBOMSIINECS K HUM, IIPOCTEHUIINE TPOOHO-
paIMoHaNIbHbIC YPaBHEHUS.

IIpensaratb BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX
3a/1a4, 00CYKAATh UX U pPelaTh TEKCTOBbIC 3aa4H
pa3HbIMHU CIIOCOOAMH.

3HAKOMHTBHCH € UCTOPUEH PAa3BUTHSI MATEMATHKHU
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pasiioKeHUEM
Ha MHO>KHTEIIH.
Pemenune npo6HO-
paIoHaIbHbIX
YPAaBHEHUU.

Pemnienne TekcTOBBIX
3a/1a4 ajnredpanyecKuM
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUIN

14

YpaBHEHHE C IByMs
IIEPEMEHHBIMU U €0
rpaduxk.

Cucrema nByx
JIMHEVHBIX YPABHEHUU
C ABYMsI
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CHUCTEM JIBYX
YPaBHEHHM, OJTHO

Y3 KOTOPBIX JINHEUHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
UHTEpHpeTas
CUCTEMBI YPaBHEHUU

C IByMSI [IEPEMEHHBIMU.
Peurenue TekcTOBBIX

OcBauBaTh U IPUMEHATH [IPUEMBI PELIEHUS] CUCTEMBI
JIBYX JJMHENHBIX YPAaBHEHMI C IBYMS IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE
ABIIIETCS JIMHEHHBIM.

Hcnoab3oBaTh QpyHKIMOHATBHO-TpadUuecKue
MIPEICTABIICHUS JUIsl pellIeHUs] M MCCJIeJ0BAHUS YPaBHEHU I
U CUCTEM.

AHAJIM3MPOBATH TEKCTHI 32124, peliaTh UX
areOpandecKuM CrocoOOM: MePeXoaUTh OT CIOBECHOU
(GhOpPMYIIMPOBKH YCIIOBHS 33J1aui K alnre0OpanvdecKor MOIeIH
IIyTEM COCTABJICHUSI CUCTEMBI YPABHEHUN; peliaTh
COCTaBJICHHYIO CUCTEMY ypaBHEHUI; HHTEPNPETHPOBATH
pe3ynbTar.

3HAKOMHTBHCH ¢ HCTOPHUEH PAa3BUTHSI MAaTEMATHKU
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3aJ1a4 aJIreOpandecKuM
criocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarb, 3aNMCbIBATh, IOHUMAThH, HHTEPIPETHPOBATH
Hepasencrsa HEpPaBEHCTBA U UX HEPABEHCTBA,; MCIO0JIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinoJHATH peoOpa3oBaHusi HEPABEHCTB, UCMOJIb30BATh
JInnerinble JUTsl peoOpa30BaHMs CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacniozHaBaTh JIMHEWHBIE U KBAIpAaTHBIC HEPABEHCTBA.
C OZIHOM ITIEpEMEHHOM PemiaTe MHElHBIE HEPABEHCTBA, CUCTEMbI IMHEMHBIX
U UX PELICHHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIUX
CucreMbl TMHENHBIX KBaJIpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYKAATh
HEPaBEHCTB C OJTHOU ITOJTYYEHHBIE PELICHUS.
IIEPEMEHHOM U UX M300pakaTh pelieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peuieHue. Ha YHCJIOBOU MPSIMOM, 3alIUCHIBATH PEIICHUE C ITOMOILBIO
KBagpatHbie CHMBOIJIOB.
HEPaBEHCTBA U UX Pematb kBagpaTHbIE HEPABEHCTBA, UCIIOJIB3YS
peuieHue. rpaduyeckuie npeacTaBiICHHUS.
I'padmyeckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPHU PELICHUU
UHTEpIpeTanus Pa3IMYHBIX 337a4, B TOM YUCJIE IPAKTUKO-
HEPaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPaBEHCTB C IBYMS
IIEPEMEHHBIMU
OyHKIUU 16 KBagparnunas PacnoznaBaTh BUABI U3Yy4aeMbIX () YHKIINNA;

bynkuus, e€ rpaduk u
cBoiicta. [lapaboina,
KOOPJMHATHI BEPITUHBI
napaboJibl, OCh

WIITIOCTPUPOBATH CXEeMATHYECKH, O0BSICHATH
pacroio’KeHUe Ha KOOPJIMHATHOM TNIOCKOCTH TpadUuKoB

byukumii Buga: y = kx,y = kx + b,y = ;,y = X
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CUMMETPHUU NapadoJIbI.

I'paduku hyHKIMII:
= kx,
= kx + b,

< <K <K< < < <
|
>
0

y = X3,y =+, ¥ = |x| B 3aBHCHMOCTH OT 3HaUECHMIi
K03((PUIIMEHTOB; ONMUCHIBATh UX CBOWCTBA.
PacnoznaBaTh KBajgpaTHuHyto GyHKIHIO IO opMyIie.
IIpuBoaMTH NpPUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peaabHOMN KU3HU, PU3UKH, TEOMETPHUH.

BoisaBasaThL 1 0000111aTh 0COOEHHOCTH Tpadrka
KBaJpaTuuHOM QyHKIuu Yy = ax? + bx + c.

CTtpourh 1 n300paxkaTb cxeMaTHYeCKHU TpaduKu
KBaJIPAaTUYHBIX (PYHKIIHA, 3aJaHHBIX (OPMYTIaMH BHIA
y =axt,y=ax? +q,y =ax + p3Ay=ax’ + bx + c.
AHAJTU3UPOBATH U MPHUMEHATH CBOICTBA U3y4YCHHBIX
GYHKIUI 715 ©X TOCTPOEHHS, B TOM YHCIIE C TOMOIIBIO

UM(pPOBBIX PECYPCOB

YucioBbIE
OCJIEIOBATEIbHOCTH

15

ITonarune uncioBou
MIOCJICA0BATEILHOCTH.
3amanue
TIOCJICA0BATEILHOCTH
PEKYPPEHTHOMN
dbopmynoi u

dbopmyIoit N-To wieHa.

Apudmernueckas u
reoMeTpuiecKas
IPOrPECCHUHN.
@opmyIibl N-ro wieHa
apumMeTHIecKoi u
reoOMeTpUIECKON

OcBanBaTh U NPUMEHATH UHACKCHbIE 0003HAUEHUS,
CTPOUTH peyeBble BHICKA3bIBAHMA C UCII0JIb30BAHUEM
TEPMUHOJIOTUH, CBSI3aHHOU C TIOHATHEM
MOCJIEI0BATEIbHOCTH.

AHaau3upoBaTtb Gopmyiy N-ro yjieHa
MOCJIEI0BATEIbHOCTH U PEKYPPEHTHYIO (hopmyiTy

¥ BBIYHUCJISATD YJICHBI MI0CIIE10BATEIbHOCTEN, 3aJaHHbBIX
TUMU (HOPMYIIaMHU.

¥YcraHaBaIMBaTh 3aKOHOMEPHOCTb B TIOCTPOCHUU
MIOCTIEIOBATEIBHOCTH, €CJIH BHITIMCAHBI TIEPBHIE HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apu(pMeTHUYECKYIO U TEOMETPUUECKYIO
MPOTPECCUH TPH Pa3HBIX CIIOCO0AX 3aaHMs.
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POTPECCUI, CYMMBI
MEePBBIX N YJICHOB.
N300pakeHne 4ieHOB
apuGMeTHIECKON
r€OMETPUIECKON
MPOTPECCUN TOUYKAMHU
Ha KOOPJIMHATHOU
IJIOCKOCTH.
JIuHenHbIN U
JKCITOHCHIMAJIbHBIN
poCT.

CI10KHBIE IPOLIEHTHI

Pemarp 3a1auu ¢ ucnonb3oBanueM (GopmyIn N-To YieHa
apu(pMETUYECKON U TEOMETPUUECKON MTPOrPECCUil, CYMMBI
NEPBBIX N YJICHOB.

M300paskaTh 4IeHBI IOCIEI0BATEIBHOCTH TOYKAMHU

Ha KOOPJIMHATHOM TIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SABJICHUH

U3 peajbHOU KU3HU, WIUTFOCTPUPYIOLIUE U3MEHEHUE

B apu(hMETUYECKON MTPOrPECCUm, B TEOMETPUUECKOMN
MPOrpeCcCUr; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyueck.

PemaTe 3aga4u, CBSI3aHHBIE C YACIOBBIMA
IIOCJIEOBATENBHOCTSAMHM, B TOM YHUCJIE 3a/1a4 U3 PEAIbHON
’KM3HU C MCII0JIb30BAaHUEM IIU(PPOBBIX TEXHOJIOTUIA
(omeKTpOHHBIX TAOIHII, TPAPUIECKOTO KATBKYIISATOPA | T.I1.).
PemaTp 3a1aun Ha CII0KHBIE IPOLIEHTHI, B TOM YHCIIE
3aJla4 U3 peasibHOM MPAKTUKHU (C UCIIOJIb30BAaHUEM
KaJbKYJISATOPA).

3HAKOMHMTBHCH ¢ HCTOPHEH Pa3BUTHS MAaTEMATHKU

[loBTOpeHue, 06001IeHNE,
cucTeMaTHh3alsg 3HaHUI

18

Yucaa n
BbIYMCJIEHHs (3aITHCh,
CpaBHEHHUE, ICUCTBUSA
C JICUCTBUTEIIbHBIMU
YucaMH, YUCIIOBas
npsiMasi; TIPOLICHTHI,
OTHOILICHHS,
IIPOTIOPIINH;

OnepupoBaTb NOHATHSAMM. MHOKECTBO, TOJIMHOKECTBO,
olepalyy HaJ MHOXKECTBAMU; HCMOJIb30BATh rpaduueckoe
NPEICTaBICHNE MHOXECTB JIJIsl ONTMCAHMSI peabHbIX
IPOILIECCOB U SIBJICHUMN, IPU PELLICHUH 33/1a4 U3 APYrUX
y4eOHBIX MPEIMETOB.

AKTYyaJaIu3upoOBaTh TEPMHUHOJIOTHIO U OCHOBHbIE
AeficTBUSA, CBSI3aHHbIE ¢ YMCJIAMU: HaTypajIbHOE YUCIIO,
IPOCTOE U COCTABHOE YHUCIIA, IEIMMOCTh HATYpPaIbHBIX
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OKpYTJICHHE,
pUOIIKEHHE,
OLIEHKA; peIlICHUE
TEKCTOBBIX 3a/1a4

YHUCEeJl, IPU3HAKU JEIMMOCTH, LIEJI0€ YUCII0, MOAYJIb YHCIIA,
OOBIKHOBEHHAS U IECATUYHAS IPOOH, CTaHAAPTHBIA BUJT
qucna, apupMeTHIECKH KBaApaTHBINA KOPEHb.
BoInoHATH AeiicTBUSA, CPABHMBATH U YIIOPSAA04YUBATH

apupMeTHIeCKUM YKCIIa, IPEACTaBIATh YUCIIA Ha KOOPAUHATHON NPSIMOH,
CTIIOCO0O0M) OKPYIJISITh YKCJIA; BHINOJIHATH NPUKUAKY U OIIEHKY
pe3yabTaTa BEIYMCICHUMN.
PemaTh TekcTOBBIE 3a1a49U apU(PMETUUECKUM CIIOCOOOM.
PemaTes npakTuyecKkue 3aga4u, COAEpKalue IpOLEHTHI,
JI0JIM, YaCTH, BBIPAXKAFOIIHNE 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — PACCTOSIHHE, IEHAa — KOJIMYECTBO — CTOUMOCTD,
00BbEM paboOThl — BpeMsi — IPOM3BOAUTENBHOCTH TPY/a.
Pa30uparthb peasibHbIC )KU3HEHHBIE CUTYAIWH,
(opmyTHpoOBaTH KX HA SA3bIKE MATEMATHKH,
HAXOJUTH PEILICHUE, TPUMEHSSI MaTEMAaTUYECKUN armapar,
UHTEPNPETUPOBATH PE3YIIHTAT
AJsredOpanyeckue OnepupoBaTh NOHATUSIMU: CTENECHD C LEIBIM
BbIPA'KeHUA nokasaresieM, apuMeTHIecKuil KBaipaTHbIM KOPEHB,
(mpeoOpa3oBanue MHOTOYJIEH, airedpanydeckast 1poob, TOXJIECTBO.
anreOpanyecKux BBINOIHATHE OCHOBHBIE A€M CTBHUSA . BBIIIOJIHATH PACYETHI
BBIPaXKCHUH, o ¢hopmysam, Mpeodpa3oBbIBATH IIEJIbIE, APOOHO-
JOITYCTUMBIE palMoHANIbHbIE BHIPAKEHUS U BBIPAXKEHUS C KOPHIMU,
3HAYEHMUS) pEeaIM30BBIBATh PA3JIOKEHUE MHOTOWIEHA HA MHOKHUTEIH,

B TOM YHCJIE C MCTIOJIb30BaHUEeM (hOPMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HAXOAUTh
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JOITYCTUMBIE 3HAYEHUS TIEPEMEHHBIX JJI TIPOOHO-
paIMOHANILHBIX BBIPAKEHUH, KOPHEH.

MoneaupoBath ¢ IOMOIIbIO (HOPMYI peasibHbIE TTPOIECCHI
U SIBIICHUS

DOyHKUMHA
(mocTpoeHue,
CBOMCTBA U3YYCHHBIX
yHKuMI;
rpaduueckoe pelieHue
YPaBHEHHUU U UX
CHCTEM)

OnepupoBath NOHATHAMM: QYHKIIUS, TpaduK QyHKINH,
HYJM (QYHKLMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKM BO3pACTaHusl, yObIBaHUSA, HanOOJIbIIEE U
HauMEHbIIIee 3HAaUCHUsI PYHKIUU.

AHAIH3MPOBATH, CPABHUBATH, 00CY:KIaTh CBOWCTBA
(GyHKUUNA, CTPOUTH UX TpaduKH.

OnepupoBaTh NOHATHAMM: IIPsIMasi TPOMOPLIMOHATIBHOCTb,
oOpaTHasi IPONOPLUUOHATIBHOCTD, JIMHEHHAS (QYHKIINS,
KBaJpaTuuHas QyHKUUA, napadona, runepooia.
HUcnonb3oBarh rpa MKy IS ONPEACIIEHUS] CBOMCTB,
MPOLIECCOB ¥ 3aBUCUMOCTEH, Il pELIeHMs 3a7a4 U3 JPYrux
y4EOHBIX NIPEAMETOB U peaibHOM )KU3HHU; MO/IeJINPOBATH

C IOMOUIBIO IPAPHUKOB peaIbHbIE MPOLIECCHI U SABJICHUS.
Boipa:xkats ¢popMys1aMu 3aBUCUMOCTH MEXAY BETMUYMHAMU

OBLIEE KOJIMYECTBO
YACOB I1O I[TPOTPAMME

102
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OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpust Kak OAMH U3 OCHOBHBIX PA3JECIOB IIKOJbHOW MATEMAaTHKHA, UMEIOIINN
CBOCH 11eJbI0 O00ECIEeYUTh M3y4EHHE CBOMCTB M pa3MepoB (UTYp, UX OTHOILICHUN U
B3aMMHOE DAacCIIOJIOKEHHUE, OIMHUPACTCS Ha JIOTUYECKYIO, JIOKA3aTENIbHYI JIMHUIO.
[leHHOCTh W3y4YEHUS] TEOMETPUM Ha YPOBHE OCHOBHOrO 0OmIero oOpa3oBaHuUs
3aKJIIOYaeTCd B TOM, YTO OOYYAIOMIMICA YYUTCA MPOBOAUTH JI0KA3aTENIbHBIE
pacCyKJI€HHUs, CTPOUTHh JIOTUYECKHE YMO3AKJIIOYEHUs, JIOKa3blBaThb HWCTUHHBIC
YTBEPXKACHUS W CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS
«OT TPOTHBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIUPOBATH OOpATHBIC
YTBEPKICHUS.

BTOpoil LIEHHOCTBIO W3y4EHHsS] TEOMETPUHU SBISIETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTAa NpPU PENICHUM KaK MaTeMaTUYECKWX, TaK W IPAKTUYECKUX 3aj]1ad,
BCTpPEYAIOIIUXCS B pealbHOW >KU3HU. OOydaromuiics: A0JHKEH HAYYUTHCS OINpPEAeUTh
reOMEeTPUYECKyl0 (UTypy, ONUCATh CIOBAMHU JAHHBIM 4YEepTEX WM PUCYHOK, HAUTH
IJIONIA/Ib 3€MENIBHOIO YYacTKa, pacCUUTaTb HEOOXOAMMYIO JJIUHY ONTOBOJOKOHHOTO
Kabenss uau TpeOyeMble pa3Mepbl rapaxa jisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTEIbHAS JIMHUS B HW3y4eHUHU reoMeTpuu. llpum pemennn 3amaq
MPAKTUYECKOTO XapakTepa OOy4arolMKCS YYHUTCS CTPOMTh MATEMaTHYECKUE MOJIEIH
peaNbHBIX KU3HEHHBIX CUTYallMid, MPOBOAUThH BBIYUCICHUS U OLIEHUBATH aJ€KBATHOCTb
MOJIY4EHHOTO pE3yJbTaTa.

Kpaiine BaxxHO mMOMYEPKUBATH CBSI3M TEOMETPUU C JAPYTUMHU Y4€OHBIMU
npeaMeTaMu, MOTUBUPOBATh HCIIOIB30BATh OMPEACJICHUS TeOMETpUUYECKUX (Uryp u
MOHSATUM, TIEMOHCTPUPOBATh MPUMEHEHHUE TMOJTYyYEHHBIX YMEHUN B (DU3UKE U TEXHUKE.
Otu cBs3u HamOonee ApKO BUAHBI B Temax «BekTtopel», «Tpuronomerpudeckue
cooTHoleHus», «Metoxa koopauHaT» u «Teopema [ludaropa».

YueOHbii kypc «['eomeTpusi» BKIIOYAET CIEAYIOIMIME OCHOBHBIE pa3ieiibl
conepkanus: «I'eomerpuueckue GUrypsl 1 UX CBOMCTBa», «3MepeHre reoMeTpruiecKux
BEJIMUMH», «J[€KapTOBBI KOOPAMHATHI HA IUIOCKOCTH», «BeKTopbl», «/[BHKeHUs
iockoctn», «[IpeodpazoBanust mogoOus».

OO0miee YMCIO YacOB, PEKOMEHIOBAHHBIX I M3y4eHUS Y4eOHOro Kypca
«['eomerpus», — 204 vaca: B 7 kiacce — 68 yvacoB (2 yaca B Hemenmo), B 8 kiacce —
68 gacos (2 uaca B Heziel0), B 9 Kiacce — 68 yacoB (2 yaca B He/IeIIO).
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COJAEP KAHUE OBYUYEHUA
7 KIIACC

HauvanbHble noHATHA reoMeTpun. Touka, npsimasi, OTpe30K, JIyd. YTousl. Busl yrios.
BeprukaneHbie W cMexHbIE yribl. buccekrpuca yrima. JlomaHas, MHOrOYroJIbHHK.
[TapannenbHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOICTBa OCeBOM cUMMETpHH. [Ipumepsl
CUMMETPHH B OKPYKAIOIIEM MHUPE.

OCHOBHBIE ITOCTPOEHUS C MIOMOLIBIO LUPKYJIA U JIMHENKU. TpeyronbHuK. BeicoTa,
MeanaHa, OMCCEKTPHUCa, X CBOMCTBA.

PaBHOOEpEHHBIN U PaBHOCTOPOHHUN TPEYTroNbHUKU. HepaBeHCTBO TpeyroibHUKaA.

CBolicTBa M NpU3HAKKW PAaBHOOENPEHHOTo TpeyrojibHUKA. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M NPU3HAKK NApALIENIBbHBIX NpsMbIX. CyMma yriaoB TpEyrojbHUKA.
Breninue yribsl TpeyrojbHUKA.

[IpsMoyrosibHBIA ~ TpeyrosbHUK.  CBOWCTBO ~ MeAMaHbl  IPSIMOYTOJIBHOTO
TPEYroJbHUKa, NMPOBEAEHHOW K TrUIOTeHy3e. [Ipu3Haku paBeHCTBA MPAMOYTOJIBHBIX
TPEYronbHUKOB. [IpsMOYTOIBHBIN TpeyroasHuK ¢ yriom B 30°.

HepaBencTBa B reomMeTpuu: HEPaBEHCTBO TPEYTOJIBHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM YyIiie U OOJbIlIEeH CTOPOHE TpeyrojbHUKa. [lepnenaukysp
Y HaKJIOHHAs.

['eomeTprueckoe MeCTO TOUEK. brccekTpuca yria u CEpeINHHBIN NEPIIEHAUKYIIAP
K OTPE3KYy KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpJa U AUAMETP, UX CBOMCTBAa. B3anmHOe pacrionokeHue
OKpYy)KHOCTH MW mnpsamou. KacarenmpHas m cekymas K OKpYXHOCTH. OKpYKHOCTB,
BIIMCaHHAas B yroJl. BimcanHas u onvcaHHas OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

Yetreipéxyronpuuku. Ilapannenorpamm, €ro mnpu3HakKu W CBOMCTBA. YacTHbIE
clTydau mapajiesorpaMMoB (IPsSIMOYTOJIbHUK, POMO, KBaJIpar), X MPU3HAKK U CBOWCTBA.
Tpaneuusi, paBHOOOKas! Tpanenusi, e€ cBoicTBa U npu3Haku. [IpsiMmoyrosibHas Tpamnenus.

Meron ynBoenus Mmeauansl. LlenTpanbHas cummerpust. Teopema Paneca u teopema
O IPOMOPLIMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojibHuKa.

[Togobue TpeyronbHUKOB, Ko3(pduiment mnomodus. Ilpusnakum momoOUs
TPEeYrodbHUKOB. [IpuMeHeHue moo0us Mpu PEeIIeHNH MPAKTUIECKUX 3a7ad.

CpoiictBa 1momaaet reomerpudeckux ¢Guryp. Dopmynsl  ans  1wIomanu
TpeyrojibHUKa, MapamienorpaMmma, pomOa u Tpanenuu. OTHOIIEHWE TUIOIIAACH
NnoJ00HBIX (UTYP.

Bpruucnenve mnmomane TpPEYyroabHUKOB M MHOTI'OYIOJBHMKOB HA KJIIETYaTOU
Oymare.

69



denepanbHas pabodas nporpamma | Maremartuka. 5-9 kiaccel (0a30BbIi YPOBEHD)

Teopema Iludaropa. IIpumenenue teopembl I[ludaropa mnpu penieHun
MMPAKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHIE€HC OCTPOro yria NPsMOYTrOJbHOTO TPEYrOoJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpUTOHOMETpHUYecKre (YHKIIUUA YIIIOB
B 30°, 45° u 60°.

BrnucanHble M LIEHTpaJbHBIE YIJIBI, YLOJ MEXKIY KacaTelIbHOW W XOPAOW. YTJbl
MEXKIY XOpAaMH U CEKYIIMMHU. BrincaHHbIE 1 ONTHUCAHHBIE YETHIPEXYTOJIBHUKHU. B3anMHoe
pacrnojio)keHne JIBYyX OKpyxkHocTed. Kacanuwe okpyxknocted. OOmme KacaTelbHbIE K
JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Taurerc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUIECKOE
TOX1eCTBO. DOPMYIIBI IPUBEICHHUS.

Pewmienne TtpeyrosbHUKOB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
MIPAKTUYECKUX 33J1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue noaobus. [logo6ue cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 NpOU3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYIIUX, TEOPEMA O KBaAPATE KacaTEeIbHOU.

Bekrop, mmmHa (Moyib) BEKTOpa, COHANpPaBICHHBIC BEKTOPBI, IPOTHBOMOIOXKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALUH
HaJ BEKTOpaMH. PazmokeHuMe BEKTOpa MO [BYM HEKOJUIMHEAPHBIM BEKTOPAaM.
Koopaunater  Bektopa. CkanspHOE€  INpPOMU3BEIECHUE  BEKTOPOB, IPUMEHEHUE
JUIS1 HAXOKJCHHUSI JUIMH U YTJIOB.

JlekapTOoBbl KOOpPAMHATBHI Ha IUIOCKOCTH. YPAaBHEHUS IIPAMOM M OKPYKHOCTHU
B KOOpAMHATaX, IEPECEUYCHHE OKPYKHOCTEM M NPsIMbIX. MeToJa KOOpAWHAT U €ro
MIPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[JTMHA OKPYKHOCTH. | paiycHas ¥ pagraHHas Mepa
yriia, BEBIYUCIIEHUE JUIMH AYT OKpyKHOCTel. [lnomans kpyra, cekropa, CerMeHTa.

JIBMOKEHHMSI TUIOCKOCTM M BHYTPEHHHE CHMMETpuu Guryp (3seMeHTapHbIC
npencrapnenus). [lapamnensusiii nepenoc. [loBopor.

IHNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTrpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B / Kjacce:

Pacnio3HaBath M3y4eHHbIE T€OMETPUYECKHUE (PUTYPHI, ONpPENeNsATh MX B3aUMHOE
pacroysio)keHue, Uu300pakaTb TIeOMETpUYECKHe (Urypbl, BBIIOIHATH YEPTEXKU
10 YCJOBHUIO 3a1aud. M3mepsATh JMHEWHBIE W YIJIOBbIE BEJIWYMHBI. Pemars 3amauu
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJINYHH YIJIOB.

Jlenath rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B PEATbHOM
KU3HU, Pa3MEpPOB MPHUPOAHBIX OOBEKTOB. PaznnuaTe pasmepbl 3TUX OOBEKTOB
I10 TIOPSAJIKY BEJIMYUHBI.
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CTpouTh 4EpPTEXKHU K TEOMETPUUECKUM 3a]]a4aM.

[Tonmp30BaThCsl MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh NPU3HAKHA U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJLHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOIUTE JIOTMYECKHE PACCYXKAECHUS C HCHOJb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCsi MpHU3HAKAMU  PABEHCTBA  MPSIMOYIOJbHBIX  TPEYrOJIBHUKOB,
CBOMCTBOM MEJMAHbI, MPOBEAEHHON K THIOTEHY3€ MNPSMOYIOJIBHOTO TPEYrOJbHUKA,
B PCIIEHUHU TEOMETPUYECKHUX 3a/1a4.

OnpenensTh MapaieAbHOCTh MPSIMBIX C IMOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT
C HUMHU cekymas. OnpenensTe NapalieIbHOCTh MNPSIMBIX C TMOMOIIBID PaBEHCTBA
pacCTOSIHUN OT TOYEK OJHOM IPSMOU A0 TOUEK APYrou IPSMOM.

Pemiats 3a7aum Ha KileTyaToi Oymare.

[TpoBOANTH BBIYMCIICHUS M HAXOJWUTh YUCIOBbIE U OYKBEHHbIC 3HAUYCHUS YIJIOB
B TCOMETPUYECKUX 3aJa4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB  YyIJIOB, OOpa3oBaHHBIX TP IIEPECEYCHUU JIBYX
MapajuieIbHBIX NPSIMBIX CEKYIIEH. Penath npakTHUYeCKUE 3a/1a41 Ha HaX0KI€HUE YTJIOB.

Bnagetp mNOHSATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHSITh
OMCCEKTpHUCY yIJia U CEPeMHHBIN NEPIEHANKYISIP K OTPE3KY KaK TeOMETPUUECKHE MecTa
TOYEK.

@opMyIHpPOBaTh OMNPEICICHUSI OKPYKHOCTM W Kpyra, XOpAbl M JIHaMeTpa
OKPYXHOCTH, IIOJIb30BAaTbCS HMX CBOWCTBAMH. YMETh IMPUMEHATh OTH CBOMCTBA
MU PEIIEHUH 3a7ay.

BrnaneTts noHsATHEM OMMCAHHOM OKOJIO TPEYTr OJIbHUKA OKPY>KHOCTH, YMETh HAXOAUTh
e€¢ ueHtp. Ilomb3oBarbesi pakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroOJbHUKA
MEPECEKAIOTCA B OJTHOM TOUKE, U O TOM, YTO CEPEAUHHBIC TIEPIECHINKYISIPBI K CTOPOHAM
TPEYroJbHUKA MEPECEKAOTCS B OJTHON TOUKE.

Bnagete mnoHsTHEM KacaTelbHOM K OKPYKHOCTH, TOJIb30BaThCS TEOPEMOM
0 TIEPIICHAUKYISIPHOCTH KacaTeJIbHOM U pagnuyca, MPOBEIEHHOIO K TOYKE KaCAHUA.

[Tonp30BaThCsl MPOCTEMIIUMHU TE€OMETPUUECKMMHU HEPABEHCTBAMM, MOHUMAaTh KX
MIPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHUS C TOMOIIBIO LHUPKYJId U
JIMHEMKH.

[IpenmeTHBIC peE3yabTATHl OCBOCHHS MPOTPaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kiacce:

Pacrmo3HnaBaTh OCHOBHBIE BHIBI YETHIPEXYTOIBHUKOB, HX 3JEMEHTHI, TOJIb30BAThHCS
UX CBONCTBAMM IIPH PELICHUN T€OMETPHUYCCKHUX 3a/1a4.

[TprMeHSTh CBOMCTBA TOYKM TEPECCUCHUS MEIHWaH TpeyrojbHUKa (LEHTpa Macc)
B PEIICHUH 3a/1a4.

Biagers MOHATHEM CpelHEH JMHUM TPEYroJbHUKA W TpPANCHUH, MPUMEHATH HX
CBOMCTBA MpU PEIICHHH TeOMETPUYECKUX 3aaad. [lomb3oBarhesi Teopemoinn Paieca
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U TEOpPEMOM O NPONOPLHOHAIBHBIX OTpE3KaX, NPUMEHATh HX [ pEeUIeHUs
MPaKTUYECKUX 3a7a4.

[IpuMeHsTh NpU3HAKM NOAOOUS TPEYrOJNbHUKOB B PELICHUU T'€OMETPUYECKUX
3aja4.

[Tons3oBathcsi  Teopemoit Iludaropa myist  penieHuss TEOMETPUUECKUX U
npakTuyeckux 3agad. CTpOUTh MATEMATHUYECKYI0 MOJENb B IPAKTUYECKUX 337ayax,
CaMOCTOATEJILHO JEJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOLIUE JJINHBI.

BrageTs NOHATUSAMHU CHHYCA, KOCUHYCA M TAHT€HCA OCTPOrO YIiia MPSMOYTOJIBHOTO
TpeyrosnbHuKa. [lo1b30BaThcs STUMU NOHATUSAMU JJIs1 PELLIEHUS MPAKTUYECKUX 3aau.

Bbraucnare  (pa3nmuyHBIME  CHIOCO0AMH) IUIOMIAh TPEYrOJbHHUKA W IUIOMIAIH
MHOTOYTOJIbHBIX (QUTyp (MOJB3YysCh, TNIe HEOOXOIMMO, KAIBKYISTOpOM). [IprMeHSTH
IIOJIYYCHHBIC YMEHMS B IPAKTUYECKUX 3a1a4ax.

BrageTs NMOHATUAMM BIHUCAHHOTO M LEHTPAIBHOTO YIJia, UCIOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX yIIaX, yriax MeXIy XopAaMu (CeKyIIMMU) U YIIIe MEX/Y KacaTelbHOH 1
XOPZIOM ITPU pELIEHUU TEOMETPUYECKHUX 3a/1ay.

Biagete MOHATHEM ONMCAHHOIO YETBIPEXYIOJIbHHKA, IPUMEHATH CBOMCTBA
OIMCAHHOIO YETBHIPEXYTOJIbHUKA [PU PELICHUH 3a/1ay.

IIpuMEHSTh MMONy4YEHHBIE 3HaHUS HA NIPAKTUKE — CTPOUTh MAaTEMaTHYECKUE MOJIEIH
UL 337a4  peajlbHOW JKM3HM M NPOBOAUTH COOTBETCTBYIOLIME BBIYMCIICHUS
C TOpPUMEHEHUEM TMOJ00OMs W TPUTOHOMETpHHM (TOJB3YSACh, TIZ€ HEOOXOAUMO,
KJIbKYJIATOPOM).

[IpenmeTHBIC pe3yabTAaThl OCBOCHHS MPOTpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 Kjacce:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C MX MOMOIIBIO
Pa3IMYHBIC AJIEMEHTBHI TPSMOYIOJIBHOTO TPEYroJbHUKA (KPEHICHUE MPSIMOYTOJIbHBIX
TpEyroJibHUKOB»). Haxoauth (C TOMOIIBIO KABKYJIATOpPA) JJIUHBI H  YTJIbI
JUIS. HETaOJIMYHBIX 3HAUCHUH.

[Tonp30oBaThcst  (opMynaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM  JUISI HAXOXJIEHHUSI COOTHOLIEHWH MEXKIy TPUTOHOMETPHUYECKUMU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAaXOXKIEHHUS Pa3IMYHbIX
3JIEMEHTOB TPEYroJbHUKA («pelleHre TPEyroJbHUKOB»), MPUMEHATh UX TPU PEIICHUN
reOMETPUYECKUX 3a/1ay.

Bnanerp moHsTHSAMU TpeoOpa3zoBaHUs MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB
noa00HbIX Guryp. [losb3oBaThecsi cBOMCTBAMHU MOAOOUS MPOU3BOJIBHBIX (DUTYDP, YMETh
BBIYMCIISATD JJIMHBI U HAXOAUTH YIJIbl Y TOA0OHBIX Guryp. [IpuMensTs cBoiicTBa mogooust
B NPaKTUYECKUX 3a7adyax. YMeTb NPUBOJUTH MPUMEpPHl MOAOOHBIX  (UTYD
B OKPYXaIOILlEM MHpE.

[Tonp30BaThCsl TEOPEMAMHM O MPOU3BENECHUU OTPE3KOB XOpJ, O MPOU3BEIAECHUU
OTPE3KOB CEKYIUX, O KBAaAPaTe KacaTeJIbHOM.
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[Tonmp30BaThCSl BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3NYECKUN CMBICT,
OPUMEHATh UX B PEIIEHUHM TIEeOMETPUYECKMX M (u3nueckux 3agad. IlpumeHATh
CKaJSIPHOE ITPOU3BEIACHUE BEKTOPOB JUUISl HAXO0XKICHHMS IJIMH U YIJIOB.

ITosnp30BaThCS METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €ro B PELICHUU
IE€OMETPUYECKUX U NMPAKTHYECKUX 3a/1a4.

BiiageTs NOHATHAMY NPAaBWIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JJINHBI
JIYyI'd OKPY)KHOCTH M PaJMaHHOM MEpHI yIJa, YMETh BBIYHUCIATH IUIOIIAJAb Kpyra U €ro
yacted. [I[puMeHsITh oNy4eHHbIE YMEHUS B IPAKTUYECKUX 3a7adax.

HaxomuTh ocu (MM IEHTPBI) CAMMETPHUH (DUTYD, IPUMEHSTh JIBHKEHHSI TUIOCKOCTH
B IIPOCTENIINX CIIydasiX.

[IprMeHATH MOTY4YEHHBIE 3HAHUS HA MTPAKTUKE — CTPOUTh MATEMATUYECKHE MOJIEIIN
UL 3aJad  peallbHOM JKU3HU M NPOBOJUTH COOTBETCTBYIOIHUE BBIYUCIICHUSA
C TpPUMCHEHHEM TIOA00WsS ¥ TPUTOHOMETpPUYECKUX (GYHKIUH (MONB3YsICh, TIC
HE00XO0UMO, KAJIbKYJIATOPOM ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmvmenoBanue paznena |KoaudecTso OcHoBHOE OCHOBHBIE BHJIBI IEATEIBHOCTH 00Y4arOIINXCS

(TeMbI) Kypca 4acoB coZiepKaHue
[Ipocrenmme 14 [Ipocrenmme DopMyJIMPOBATH OCHOBHBIC TTIOHATHUS U OIPEICIICHUS.
reoMeTpUudecKue PUrypsl u r€OMETPUYECKHUE Pacno3HaBaTh U3y4e€HHbIE T€OMETPUUECKUE (PUTYPHI,
X CBOUCTBA. MI3Mepenune OOBEKTHI. onpeeJsTh UX B3aHMHOE PACIIONI0KEHUE, BHINOJIHATH
FeOMETPUYECKUX BEIUYNH MHOroyroJyipHHUK, YepTEXK M0 YCIOBUIO 3a/1a4U.
JIOMaHasl. IIpoBoauTh NIpOCTENIINE NOCTPOCHHS C TOMOIIBIO HUPKYJIS

CmexHbie U
BEPTUKAJIbHBIC YIJIbI.
PaGota

C MIPOCTEUILINMU
YepTeKAMMU.
N3mepenne mmHenHbIX
Y YIJI0BBIX BEJIMYMH,
BBIYUCJICHUE OTPE3KOB
U yTJI0B

Y JINHEUKH.

N3mepaATh TMHEWHBIE U YTIIOBBIE BEJIUYHHBI TEOMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha Ia3» pa3Mepbl peaibHbIX 00bEKTOB,
NPOBOIUTH IPyOyIO OLIEHKY MX Pa3MepoB.

PemaTh 3a1a4u Ha BBIYKCIECHUE JAJIMH OTPE3KOB U BEJIMYHMH
YTJIOB.

PemaTsh 3a1a4n Ha B3aMMHOE PACIOIOKEHHE
T€OMETPUYECKUX PUTYP.

IIpoBoauTh KIacCU(PUKALMIO YIIIOB, BBIYUCIAATH
JIMHENHBIE U YTIIOBBIE BEJIMYUHBI, IPOBOAUTH
HE00XOAMMBIE 10Ka3aTeIbHbIEC PACCYKICHHUS.
3HAKOMMTBLCH € HCTOPUEH Pa3BUTHS T€OMETPUU

TpeyroJIbHUKU

22

IToHsiTHE O paBHBIX
TPEYroJIbHUKax 1

Pacno3HaBaTh nmapbl paBHBIX TPEYrOJIbHUKOB Ha TOTOBBIX
yepTekax (¢ yKkazaHHEeM IMPU3HAKOB).
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MIEPBUYHBIE
MpeACTaBICHUS

O paBHBIX (puUrypax.
Tpu npusHaka
paBEeHCTBa
TPEYrOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYroJbHUKOB.
CBOICTBO MEaHbI
MPSIMOYTOJIbHOTO
TpEyrojbHUKa,
MIPOBEAEHHOMN

K TUTIOTEHY3€E.
PaBHOOEApEHHBIE U
PaBHOCTOPOHHUE
TPEYrOJAbHUKH.
[Ipu3Haku 1 CBOKCTBA
PaBHOOEAPEHHOTO
TpEyrojbHUKa.
HepasencrtBa

B F€OMETPUH.
IIpsAMOYTOaBHBIN
TPEYTrOJIbHUK C YIIIOM
B 30°

BoIBoOUTH Ciie/icTBHS (PaBEHCTB COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PAaBEHCTB TPEYT OJIbHIUKOB.
PopMyJIMPOBATH OIPEICIECHUSA: OCTPOYT OJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYT OJIbHOI'0, PABHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYrOJIHLHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEJMaHbl TPEYrOJIbHUKA; CEPEIUHHOIO MEPIEHANKYIISIpa
OTpE3Ka; NEPUMETPA TPEYTOJIbHUKA.

®opMyIHPOBATH CBOMCTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouTsh YepTeKy, pemiaThb 3aa4i C TOMOIIBIO
HAaXO0XJCHUS PaBHBIX TPEYTrOJIbHUKOB.

IIpumMeHATH MPU3HAKKU PABEHCTBA NPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3aJa4ax.

Hcnonb3oBaTh HUPPOBBIE peCypChl AJsl HCCJIe10BAHUSA
CBOMCTB M3y4aeMbIX QUIyYp.

3HAKOMHUTBCH € HCTOPHEN Pa3BUTHUS T€OMETPHUU
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[lapasuiesbHbIe NPAMBIE, 14 [lapannensasie DopMyJIHPOBATH NOHATHE [1APAIIJICIIBHBIX NPSAMBIX,
CyMMa YIJIOB TPEYr OJIBHUKA IPSMBIE, UX CBOUCTBA. | HAXOAUTH MPAKTUYECKUE TPUMEPHI.
Hakpecr nexamue, M3yuaTs cBOIMCTBA YII10B, 00pa30BaHHBIX MIPU NIEPECEUEHUN
COOTBETCTBEHHBIE U [apaJIjIeNIbHBIX NPsAMBIX ceKyluer. IIpoBoauTn
OJIHOCTOPOHHHE YIJIBI, | JOKA3aTeNbCTBA [1APAUICIBHOCTH JABYX NPSAMBIX C IIOMOIIBIO
00pa30BaHHBIE YIJ10B, 00pa30BaHHbIX NPU NEPECCUCHUHN ITUX IPSIMBIX
IIPY TIEPECEYCHUN TPETbEU NPAMON.
NapaJlJICIIbHBIX BbI4uciasaTh CyMMYy yIJIOB TPEYTOJIbHUKA U MHOTOYTOJIBHUKA.
MPSIMBIX CEKYIIEH). Haxoaurp 4nciioBble 1 OYKBEHHBIE 3HAUYEHUS YIJIOB
IIpu3nak B FCOMETPUYECKHUX 3a1a9aX C UCIOJIb30BAHUEM TEOPEM
NapaJuICIbHOCTH 0 CyMME€ YIJIOB TPEYI'OJIbHUKA U MHOTOYIOJIbHUKA.
IIPSAMBIX Y€epes 3HAKOMHUTBCH € HCTOPHEN Pa3BUTHUS T€OMETPHUU
PaBEHCTBO PACCTOSAHUN
OT TOYEK OJHOMN
IPSIMOM 10 BTOPOH
IPSMOM.
CymmMma yrios
TPEYTrOJIbHUKA.
Buemnue yrisi
TPEYTrOJIbHUKA
OKpy>KHOCTB U KpYT. 14 OxKpyXHOCTB, XO0pa 1 | MPOpMy.JIHPOBATH ONpeeeHHs: OKPYKHOCTH, XOPAbI,
["eoMeTpHUYECKHUE JUAaMETpP UX CBOMCTBA. | JUAMETpa U KacaTeJIbHOM K OKpyXHOCTH. M3ydyarh ux
[TOCTPOEHHS KacarenpHas CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEKH.
K OKPY>KHOCTH. HccnenoBars, B TOM 4UCIIE HCIOAb3YH HU(POBLIE
OKpyXHOCTB, PecypcChl: OKPYKHOCTb, BIIMCAHHYIO B YrOJI; LIEHTP

BIIMCaHHAA B YI'OJI.

OKPY>KHOCTH, BIMCAaHHOW B YT OJI; pABEHCTBO OTPE3KOB
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IHonsatue o I'MT,
MIPUMEHECHUE

B 33J1a4ax.
buccektpuca n
CEepPEIUHHBIN
MEPIEHIUKYJIISIP
KaK Fr€OMETPUYECKUE
MECTa TOYEK.
OKpyXHOCTBb,
ONMCAHHAsA OKOJIO
TPEYroJIbHUKA.
OKpyXHOCTBb,
BIIMCAaHHAs

B TPEYTrOJIbHUK.
IIpocrenimne
3a71a4u

Ha MOCTPOEHUE

KacaTeIbHBIX.
HUcnoas3oBarb MeToa ' MT 111 1okazarenbCTBa TEOpEM

0 MepeceuyeHu OUCCEKTPUC YIIIOB TPEYTrOJbHUKA U
CEpPEANHHBIX MEPIICHANKYIISIPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ nomotpo 'MT.

OBJaaeBaTh NOHATUAMM BIIMCAHHON M OIMMCAHHOU
OKPY>KHOCTEU TPEYrOJbHUKA, HAXOAUTh LIEHTPHI 3THX
OKPY>KHOCTEH.

PemiaTe OCHOBHBIC 32/1a4M HA MIOCTPOECHHUE. YIJIa, PABHOTO
JTAHHOMY; CEPEANHHOrO MEPIEHANKYIAPA TAHHOTO OTPE3Ka,
MPSIMOU, TPOXOIAIIEN YEPE3 TAHHYIO TOUKY U
NEPHEeHIUKYJIIPHON TaHHON NPSIMOi; OMCCEKTPUCHI TAHHOTO
yIJia; Tp€yroJbHUKOB

10 Pa3JIMYHBIM IJIEMEHTAM.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUN

[ToBTOpeHUE, 06001TICHIE 4 IToBTOpEHME N PemaTp 3a1aum Ha MOBTOPEHUE, WIITFOCTPUPYIOIIHUE CBIA3U
3HAHUUT 0000IIICHNE OCHOBHBIX | MEXIY Pa3IMYHBIMM YacTIMHU Kypca
HOHSITUN U METOJIOB
Kypca / Kjacca
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC
HaumenoBanue paznena | KoamuecTBo OcHoBHOE OCHOBHBIE BH/JIbI ICSTEILHOCTH 00yYaIOIIHUXCS
(TembI) Kypca 4acoB COJIEpIKaHue

UeThIpEXYroIbHUKH 12 [Tapanmnenorpamm, ero | M300pakaTb U HAXOAUTH HAa YEPTEXKAX
IIPU3HAKHA U CBOWCTBA. | YETHIPEXYTOJbHUKU Pa3HBIX BUAOB U UX DJIEMEHTBHI.
YacTHeie ciryuan @opMyTHPOBATH ONPeIeJICHUs: TapauIesIOrpaMMa,
apajIeIorpaMMOB IpsIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tparneunun, paBHOOOKOM
(IpsSIMOYTOJIBHUK, Tpanenuu, NpIMOYrOJIbHON TPAIECLHH.
pOMO, KBajpar), Ux Jloka3bIBaTh U MCNOJIB30BATH NIPH PeLIEHUH 32124
NPU3HAKK U CBOKCTBA. | MPHU3HAKU U CBOMCTBA: MapajuiesiorpaMma,
Tpanenusi. NpsAMOYTOJbHUKA, poMOa, KBaJpaTa, Tpareuuu, paBHOOOKON
PaBHOOOKas 1 Tpaneuny, NPAMOYTrOJIbHOW TPaNleLnH.
OpsIMOYTOJIbHAst IIpumMeHATH MeTO/ YIBOCHUSI MEAUAHbl TPEYTOJIbHUKA.
Tpaneruu. Hcnoab3oBaTh HUPPOBBIE peCYpChl AJIS UCCIEIOBAHUS
Merton ynBoeHus CBOWCTB U3y4aeMbIX QUryp.
MeIMaHbI. 3HAKOMHMTBHCH ¢ HCTOPHEH Pa3BUTHS TEOMETPUN
LenTpanbHas
CUMMETPHS

Teopema daneca u Teopema 15 Teopema daineca u IIpoBOAMTH MOCTPOEHUS C IIOMOIIBIO HUPKYJIS U JTMHEHKU

0 TIPOMOPITMOHATIBLHBIX
OTpe3Kax, MoA00HbIe
TPEYrOJIbHUKHU

TeopeMa

0 TIPOMOPIIMOHATBHBIX
OTpEe3Kax.

Cpenssis TuHUSA
TpEyroJbHUKA.

C UCIIOJIb30BaHKe TeopeMbl Daseca U TEOPEMBbI

O MPONOPLIMOHAIBHBIX OTPE3KaX, CTPOMTH YETBEPTHIN
IIPONIOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauThH 10Ka3aTEILCTBO TOTO, YTO MEAUAHBI
TPEYroJIbHUKA NIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpenHsst
JIVHUSL.
[IponopunonaibHbIE
OTPE3KHU.

Lentp macc

B TPEYTOJIbHUKE.
[TonoGubIe
TPEYroJIbHUKHU. Tpu
npU3HaKa Mmoaoous
TPEYTrOJIbHUKOB.
[Ipumenenune
oaoous

MIpY PELICHUU
IIPAKTUYECKUX 3a/1a4

CBsI3b C LICHTPOM MacC, HAXOAUTh OTHOIIEHHE, B KOTOPOM
MEJIMAHbI JEIATCA TOUKOM UX NIEPECEUCHMUS.

HaxomnTh ogo0HbIE TPEYTrOJIbHUKHA HA TOTOBBIX YEPTEKAX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB MOT00MS.
Pematp 3aga4u Ha 10J00HBIE TPEYTOIBHUKH C TIOMOILBIO
CaMOCTOSITEIILHOIO IIOCTPOCHUS YEPTEKEN U HAX 0K ICHHUS
OJJOOHBIX TPEYrOJIbHUKOB.

IIpoBoauTh 10Ka3aTEIBCTBA C UCIIOIB30BAHUEM
MPU3HAKOB MOA00HS.

Jloka3pIBaTh TpU MIpU3HAKA I0JOOUS TPEYTOJIbHHUKOB.
IIprMeHATH OTyYECHHBIE 3HAHUS IPU PELICHUN
F€OMETPUYECKUX U IIPAKTUYECKUX 3a]1ay.

3HAKOMMTBCH C UCTOPHEH Pa3BUTHS TEOMETPUN

[ Imomans. Haxoxnenue
MJIOIAAEH TPEYTrOJIbHUKOB
1 MHOTOYTOJIBHBIX (DUTYD.
[Inomaau nogoOHbIX GUryp

14

CBoiicTBa miomageu
r€OMETPUYECKUX
duryp.

DopMyibl

JUTSL TIJTOLIA N
TPEYroJIbHUKA,
napasenorpaMmma,
Tpareuu.
Breruncnenue
TUIOIIAJIEH CIIOKHBIX

dburyp.

OgyageBaTh NEPBUYHBIMHU NMPEACTABJICHUAMHU 00 001IEi
Teopuu 1womaau (Mepsl), GopMyaupoOBaTH CBOMCTBA
TUTOIIA T, BBISICHATH UX HATJISTHBIA CMBICI.

BeiBoauTh (pOopMyIIbl IIIOLMAAN MapajuiesiorpaMmma,
TPEYroJbHUKA, Tpaneuuu U3 GopmMyJbl 10N
psSIMOYTOJIbHUKA (KBajapaTa).

BbIBoAUTH (POPMYIIBI IIJIOUIAIN BBITYKJIOTO
YeTHIPEXYroJIbHUKA Yepe3 JUAroHalIu U Yroi MKy HUMHU.
Haxonuts momanu ¢puryp, n300pakEHHBIX Ha KJIETYATON
Oymare, MCIOJIb30BaTh pa30oreHne PUTypbl HA YaCTU U
JOCTpanuBaHUE.
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[Tnomanu duryp

Ha KJIeT4aTol Oymare.
[Tnomaan nogoOHbBIX
duryp.

3anauu

C IPAaKTUYECKUM
COZICpKAHUEM.
Pemenne 3amau

C TIOMOIIIBI0 METO/1a
BCIIOMOT'aTeJIbHON
TUTIOIIA !

Pa30uparb npumMepbl UCIIOIb30BAHUS BCIIOMOTaTEIbHON
IJIOIIAM JIJISl PEIICHHS] TEOMETPUYECKUX 3a1a4.

HaxomuTsb mommaay mogo0HbIX GUryp.

BbI4ucasTh I0MAaN pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.
Pemath 3a1a4u Ha TUIOMIA]Ib C MPAKTUYECKUM
COZIEpKaHUEM

Teopema ITudaropa u
HayaJila TPUTOHOMETPUU

10

Teopema ITudaropa, u
€€ NpUMEHEHUE.
Onpenenenne
TPUTOHOMETPHUUECKUX
(GYHKUIUNA OCTPOTO
yriia IpsiMOYT OJILHOTO
TPEyroJibHUKa,
TPUTOHOMETPUUECKUE
COOTHOUIEHUS

B MIPSIMOYTOJILHOM
TPEYroJbHUKE.
OcHoBHOE
TPUTOHOMETPHUUYECKOE
TOXIECTBO

Joxka3zbiBaTh TeopeMy [ludaropa, ucnonb3oBarh €€

B IIPAKTUYECKUX BBIUMCIICHUSX.

DopMyJIHPOBATH ONPEIEIECHNS TPUTOHOMETPUUECKUX
(yHKIHI OCTPOro yria, MpoBepsiTb UX KOPPEKTHOCTD.
BbIBOIMTH TPUTOHOMETPUUECKUE COOTHOILLICHHUS

B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBaTs COOTHOLIEHUS MEXAY CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKaX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBaTh GOpMYyIIbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIAECTBO ISl HAXOKACHUS
COOTHOILIEHUI MEX1y TPUTOHOMETPUUYECKUMU (PYHKIIMSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH MOy4eHHbIE 3HAHUS U YMEHHUSI IPU PELLIEHUN
NPAaKTUYECKUX 3a]a4.

3HAKOMMTBLCH C HCTOPUEH Pa3BUTHS T€OMETPUU
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YTJbl B OKPYKHOCTH.
Brniucannbie U ONUCaHHBIC
YEThIPEX YT OJLHUKHU.
KacarenbHble

K OKpykHOCTH. Kacanue
OKPYKHOCTEMN

13

Bnucannbie u
LEHTPAIBHBIE YIJIbI,
YTOJI MEXIY
KacaTeJIbHOU U
XOPJIOH.

Yrael Mexay
XOopaaMy U
CEKYIIUMHU.
Bnucannbie u
OIMCAHHEKIC
YETBIPEX YT OJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue aTux
CBOMCTB

TIPU PEIIEHUU
r€OMETPUYECKUX
3aj1ad4.

BzanmHoe
PaCIIONIOKEHUE IBYX
OKPY>KHOCTEH, 001111e
KacaTeIbHBIC.
Kacanue
OKPYXHOCTEU

DopMyJIHPOBATH OCHOBHBIE ONPEICIICHNS, CBI3aHHbBIC

C yrilaMu B Kpyre (BIUCAHHBIN YroJI, IICHTPAIBHBIN yroJ).
Haxoaurhb BIMCaHHBIE YIJIbl, ONAPAOLINECS HA OJHY JIYTY,
BbIYMCJIATH YIJIBI C TOMOIIBIO TEOPEMBI O BIMCAHHBIX
yrilax, TEOPEMBI O BIIMCAHHOM YETBIPEX YT OJIbHUKE,
TEOPEMBI O IEHTPAJIBLHOM YTJIE.

HccaenoBarh, B TOM YuCie ¢ TOMOIIBIO ITU(POBBIX
peCypCoOB, BIMCAHHbBIC U OIIMCAHHBIC YETHIPEX YT OJIBHUKH,
BbIBOIUTb UX CBOICTBA U MPU3HAKH.

Hcnmosb30BaTh 3TH CBOMCTBA U PU3HAKY IIPU PELICHUN
3a1a4
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[ToBTOpEeHue, 0000IIEeHE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha MOBTOPEHUE, HUTIOCTPUPYIOIIUE CBI3U
3HAHUH OCHOBHBIX TIOHATUH U | MEXIY Pa3IMYHBIMH YaCTSIMH Kypca
METO/I0B KypcoB 7 1 8
KJIacCOB, 00001IIeHNE
3HAHUU
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KJIACC
HanmenoBanue paznena | KonmdectBo OcHoBHOE OCHOBHBIE BUJIBI JICATEIILHOCTH 00Yy4YaIOIINXCs
(TeMbI) Kypca 4acoB COJICp)KaHuE
Tpuronomerpus. Teopemsl 16 OnpeneneHue DopMyJUPOBATH ONpe/ieJeHUs] TPUTOHOMETPUUECKHUX
KOCUHYCOB U CUHYCOB. TPUTOHOMETPUYECKHUX | (DYHKIMH TYIBIX U IPSIMBIX yIJIOB.
Pemenne TpeyroibHUKOB GyHKIUH yrioB OT BbIBoAUTHL TEOpEMY KOCUHYCOB U TEOPEMY CUHYCOB
0° mo 180°. ®opmynsl | (C pagrycoM OMHCAHHOW OKPYKHOCTH).
MIPUBEJICHUS. BoiBoauTh (OPMYJIbI AJI BHIYMCICHHUS IJIOLIAdCH
Teopema KOCHHYCOB, C MCIIOJIb30BAHHEM TeopeM TpuroHomeTpuu (bopmya
TeopeMa CUHYCOB. IJIOIAI TPEYrOJbHUKA Yepe3 IBE CTOPOHBI U YIOJI MEXAY
Pemenue HUMH, GOpMYIIa IUIOMIAIU YETHIPEXYTrOIbHUKA Yepe3 ero
TPEYroJbHUKOB. JUArOHAIN U YTOJI MEXKAY HUMHU).
[IpakTrueckoe PemiaTh TpeyroabHUKH.
MIPUMEHECHUE PemaTh npakTu4eckue 3aa4u, CBOJASAIINECS
JOKa3aHHBIX TEOPEM K HAaXOXKJICHUIO Pa3IMYHbIX AJIEMEHTOB TPEYTOJIbHUKA
[IpeobpazoBanue noao0us. 10 [MonsTune OcBauBaTh NOHsSITHE ITPEOOPA3OBAHUS TIOTOOMS.
MeTpuueckue 0 Mpeodpa3z0BaHUM HccenenoBaTh OTHOIICHHUE JIMHEUHBIX AJIEMEHTOB (QUTYD
COOTHOIIICHUS nomo0ous. Ipy IIpeoOpa3oBaHUM TTOA00HS.
B OKPYKHOCTH CoOTBETCTBEHHbIE Haxoauts npumepsl 000U B OKpYXKarolen
3JIEMEHTHI IONOOHBIX | IEeHCTBUTEILHOCTH.
(bHpr- BriBoauTh METPHUYCCKHE COOTHOIICHUS MEXKIY OTpE3KaMU
Teopema XOpA, CEKyIIMX U KaCaTCIbHbBIX C UCIIOJIb30BAHUEM

O MPOU3BEIICHUN
OTPE3KOB XOP/I,
TeopeMa

BITMCAHHBIX YTJIOB U TIOJIOOHBIX TPEYTOJIHLHUKOB.
Pemath reoMeTpruecKre 33141 U 33]]a4U U3 peaTbHON
YKU3HH C UCTIOIb30BAHUEM TI0JIOOHBIX TPEYTOJIHHIUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIHX,
TEOpEMa O KBaJIpare
KacaTeJIbHOM.
[Ipumenenue

B pEIICHUU
Tr€OMETPUUECKUX
3aJa4

BekTopsl

12

Onpenenenue
BEKTOPOB, CJI0KEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHUE BEKTOPA
Ha YHCIIO.
PuU3nYECKUn U
r€OMETPUYECKUU
CMBICIT BEKTOPOB.
Paznoxxenue BekTopa
10 IBYM
HEKOJUIMHEAPHBIM
BEKTOPaM.
KoopannaTtsl
BEKTOpA.

CkansipHoe
MIPOU3BECHUE
BEKTOPOB, €r0

Hcnmosb30BaTh BEKTOPHI KaK HAINPABIICHHBIE OTPE3KH,
HCCIe0BATh TCOMETPHUYCSCKUH (TIepeMeIlIeHue) U
¢dusnyeckuii (cria) CMBICIBI BEKTOPOB.

3HaTh omnpeaeseHnss CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YHCIIO, HCCIEA0BATh
T€OMETPUYECKUN U (PU3UIECKUN CMBICIIBI ATHX OTEpPaIUi.
PemaTh reomMeTpuyecKue 3aa4u ¢ UCHOJIb30BAHUEM
BEKTOPOB.

PackiiagbiBaTh BEKTOP 10 ABYM HEKOJJTMHEAPHBIM
BEKTOpAM.

Hcnonb3oBaTh CKaIsIpHOE ITPOU3BEICHUE BEKTOPOB,
BBIBOJMTH €r0 OCHOBHBIEC CBOMCTBA.

BuruncjsiTe CyMMy, pa3HOCTh U CKAIAPHOE POU3BEACHUE
BEKTOPOB B KOOpANHATAX.

IIpuMeHATH CKaIsIPHOE MPOU3BEACHUE JUIsT HAXOKICHHUS
JUTMH U YTJI0OB
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IIPUMEHEHUE
JUTSL HAXOXKICHHUS
JUIVH U YTJIOB.
Pemenue 3agau

C ITIOMOILBIO BEKTOPOB.
[IpumeHeHne BEKTOPOB
JUISL PELLICHUS 3a]1a4
busuku

JlekapTOBBI KOOPAVHATHI
Ha TUIOCKOCTH

JlekapTOBBI
KOOPJMHATHI TOYEK
Ha MJIOCKOCTH.
YpaBHEHHE TPSIMOM.
YpaBHeHue
OKPYKHOCTH.
Koopaunatsel Touek
nepeceyeHus
OKPYXKHOCTH H
IPSAMOM.

Meton koopauHaT
MIpU pelIeHUU
reOMETPUYECKUX
3aJ1a4, MPaKTHYECKUX
3aj1a4

OcBauBaTh MOHATHE IIPSIMOYTOJIBHON CUCTEMBI
KOOpPAMHAT, I€KapTOBBIX KOOPAUHAT TOYKHU.

BbIBOAMTH ypaBHEHHE NIPSIMOM U OKPYKHOCTU. BblaesiTh
IIOJIHBIM KBaJpaT U1l HAaXOXACHUS LEHTPA U paanyca
OKPY>KHOCTH 10 €€ YPaBHEHUIO.

PemaTs 3a1a4u Ha HaXOXKJICHUE TOYEK MEPECCUCHUS
IPSIMBIX U OKPY>KHOCTEHN € TOMOILBIO METOAA KOOPAUHAT.
Hcnonab3o0BaTh CBOWCTBA YIIOBOro Koddduirmenta npsiMoi
IIPU pELICHUH 3a7ad, U1l ONPEAEIICHUS PACTIONOKEHUS
IIPSIMOM.

IIpuMeHsATh KOOPAMHATHI IPU PELIEHUH N'€OMETPUYECKHUX U
NPAKTUYECKUX 3aad, JUIsl HIOCTPOEHUSI MATEMATUYECKUX
MOJICJICH peasTbHBIX 3371a4 («METO KOOPIAHHATY).
IHoab3oBaTbes 1715 TOCTPOCHUS U UCCIIEN0OBAHUI

U (DPOBBIMU PECYPCAMH.

3HAKOMHUTBHCH C HCTOPHMEH Pa3BUTHS T€OMETPUH
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[IpaBuIibHBIE
MHOTOYTOJIbHUKHU.
JlmuHa OKpYKHOCTHU U
MJIOIIAAb KPYra.
Brrancienne mioniaaein

[IpaBuiibHBIE
MHOTOYT'OJIbHUKHU.
Yucno n. JInuna
OKPY>KHOCTH, 1yTH
OKPYKHOCTH.
Pannannas mepa
yria.

[Tnomane kpyra,
CEKTOpa, CErMEHTa

DopMyJTHPOBATH ONPEACICHUE MPABUIIBHBIX
MHOT'OYI'OJIBHUKOB, HAXOAUTh UX JJIEMEHTHI.
IHonb30BaTbCs MIOHATUEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOIIBIO NMPABWIIBHBIX MHOI'OYT'OJIBHUKOB, ONPeAeJIATh
YUCJIO T, JUIMHY IYTY U PAIMAHHYIO MEpy yIJa.
IIpoBoauTh mepexoa OT paaAuaHHON MEpBI yriia

K TpalyCHOM U Ha0OOPOT.

OmnpeneasTe I0MAAb KPyra.

BoiBoauTh hopmMyabl (B TpalyCHOM U paHaHHON Mepe)
JUISL JUTMH YT, TUIOIIAAEN CEKTOPOB U CErMEHTOB.
Bbruncasth momaan GUryp, BKIIOYAOUUX 3JIEMEHTHI
OKPYXKHOCTH (Kpyra).

HaxomuTs momaay B 3a1a4ax peanbHON KU3HU

JIBY>KEHUS TIITIOCKOCTH

[ToraTne o ABM>KEHUH
IJIOCKOCTH.
[TapannenpHbIi
MEPEHOC, MMOBOPOT
IIpumeHnenue

TIPU PEIICHUH 3a]a4

Pa30uparhb mpuMepsbl, WILUTIOCTPUPYIOIIME HOHITHS
JBHKCHUS.

DopMyJTHPOBATH ONIPEACIICHNS NTapalICIIbHOTO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAMTH NX CBOWCTBA,
HAXOAMTHb HETIOIBUKHBIE TOUKHU.

HaxoauTh HEHTPBI U OCH CUMMETPUNA MPOCTEUIIUX PUTYD.
IIpumeHsTh MapajuIeIbHbIM IEPEHOC U CUMMETPUIO IIPU
pEIICHUN T€OMETPHUCSCKHUX 3a1a4 (pa30ouparh MPUMEpBHI).
Hcnmosb30BaTh 11 MIOCTPOEHUS U UCCIIEAOBAHUN

U (POBBIC PECYPCHI

[ToBTOpeHUE, 00600IICHNE,
CUCTEMAaTHU3aIUI 3HAHUU

IToBTOpEHUE
OCHOBHGBIX TTOHATUHI U

OnepupoBath NOHATUAMM: QUrypa, TOUKA, IPsIMas, yro,
MHOTOYTOJIbHUK, paBHOOEAPEHHBIN U paBHOCTOPOHHUI

86




OdenepanibHas padbouas nporpamma | Matemartuka. 5—9 kiaccel (0a30BbIi YPOBEHbD)

METOI0B KypcoB 7—9
KJIaCCOB, 0000IIIeHNE
Y CHCTEMATHU3ALUS
3HAHUM.
[Ipocrenine
r€OMETPUYECKUE
burypsl u ux
cBorictBa. MzmepeHue
Ir€OMETPUYECKUX
BEJINYUH.
TpeyroJbHUKH.
[TapannenbHbie U
MEPIIECHANKYJISIPHBIC
MpsIMbIE.
OKpyKHOCTB U KPYT.
I'eomerpuueckue
MMOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Bniucanusie u
OIMCaHHbBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas u
OKPY>KHOCTb.
YeThIpEXYrOJIbHUKH.
Brincanneie

TPEYrOJbHUKH, TPMOYTOJIbHBIM TPEYTOJIbHUK, ME/INAHA,
OMCCEKTpHCA U BBICOTA TPEYTOJIbHUKA, TAPAILIIEIOIPAMM,
pOoMO, IPSAMOYTOJILHUK, KBAJpaT, TpaneLus; OKPYKHOCTb,
KacaTellbHas; PaBEHCTBO U Mo00ue Guryp,
TPEYroJbHUKOB; NapajUIeIbHOCTh U MEPHEHIUKYJIIPHOCTD
OPSIMBIX, YTOJI MEXAY NPSMBIMU, CAMMETPHSI OTHOCUTEIILHO
TOYKH U NPSIMOM; IJIMHA, PACCTOSIHUE, BEIMYMHA YTJIa,
IUI0LIA/1b, TIEPUMETP.

Hcnonb3oBarb popMyJibl: IEPUMETPA U TIIOLIAIN
MHOT'OYT'OJIbBHUKOB, JIJTUHBI OKPY>KHOCTH U IUIOIIA/IN KPYTa,
00BbEMa MPAMOYTOJILHOTO NapaJIIeNICUIE .
OnepupoBaTh NOHATUSIMM: IPSIMOYTOJIbHAS CUCTEMA
KOOpPAMHAT, BEKTOP; UCIOJb30BATh 3TH IOHATHS JUIS
IPE/ICTaBIICHUS JaHHBIX U PEIICHUS 3a/1a4, B TOM YUCJIe

U3 IPYruX y4eOHBIX MPEAMETOB.

PemaTh 3a1a4u Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WUTIOCTPALIMIO CBSI3E€M MEXKIY Pa3IMYHbIMU YaCTAMM Kypca.
BeiOupath MeToa U1l pelIeHUs 3a1a4H.

PemaTs 3a1a4u U3 NOBCETHEBHOW KU3HU
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Y OTMCAHHBIC
YETHIPEX YT OJIbHUKH.
Teopema Iudaropa u
Havaja
TPUTOHOMETPHUH.
Pemrenne o6mmx
TPEYroJIbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
JBwxkenus. [TogoOue.
Cummerpus.
IInomane.
Brruuciienue
orontaaei. Imomanau
MOI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI HA
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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OEJIEPAJIBHAS PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM 1M(POBOM MHpPE BEPOSTHOCTb M CTATUCTHKA MPHOOPETAIOT BCE
OOJIBIIYIO 3HAYMMOCTb, KaK C TOUKHU 3PEHUS MPAKTUYECKHUX MTPUIOKEHUH, TaK U UX POJIH
B 00pa3oBaHHM, HEOOXOIMMOM KaKJIOMYy ueJoBeKy. Bospacrtaer umcio mpodeccuit,
Ipy OBJAJCHUM KOTOPHIMH TpeOyeTcs xXopoiras ©Oa3oBasi MOATOTOBKAa B 00JacTH
BEPOSITHOCTU U CTATUCTHUKH, TaKasl IOJIT0OTOBKA BayKHA IS POJIOJKEHUSI 00pa30BaHUs U
JUI YCIIEIHOW MPOo(eCcCHOHAIBHOM Kapbepsbl.

Kaxx/1p1i1 yenoBek NMOCTOSHHO ITPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIMXCS Y HETO
JAHHBIX. A JUisi 0OOCHOBAaHHOIO MPUHATHS PEUICHUS B YCIOBHMSIX HEAOCTaTKa WM
n30bITKa WHGOpPMAIMU HEOOXOJMMO B TOM YHUCJIE XOpouio cHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILJIEHUE.

VIMeHHO MO3TOMY OCTPO BCTajla HEOOXOJUMOCTh C(POPMUPOBATH y 0OYUAIOIIUXCS
(YHKIMOHAIBHYIO TPAMOTHOCTh, BKJIIOYAIOIIYI0 B €€0sl B KAaueCTBE HEOTHEMIIEMOM
COCTaBJISIIOIIECH YMEHHUE BOCIPUHUMATh M KPUTHUYECKU AHAIM3UPOBATH WH(POPMALHIO,
IPEICTABJICHHYIO B Pa3JIMYHbIX (POpMaX, TOHUMATh BEPOSTHOCTHBIA XapaKTEp MHOTUX
peaIbHbIX MPOLECCOB M 3aBUCHUMOCTEH, MPOU3BOJUTH IMPOCTEUIINE BEPOSITHOCTHBIE
PacU€Thl.

3HaKOMCTBO B y4E€OHOM Kypce€ C OCHOBHBIMHM MpUHUMIIAMU cOOpa, aHaIM3a M
NPECTAaBICHUsI JAHHBIX W3 pa3Iu4HbIX cdep >KU3HU OOIIecTBa M TOCyJapcTBa
npuolbmaer oOyJaronuxcsi K  OOIIEeCTBEHHbIM HWHTepecam. V3yueHue OCHOB
KOMOMHATOPUKH pPAa3BUBAE€T HABBIKM OpraHU3alUMd Mepedopa M TOJACYETAa YHUCIa
BapUaHTOB, B TOM YHCJIE€ B NPUKIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpaoB co3gaér maremaTudyeckuid GyHAAMEHT Uil (OPMHPOBAHUA KOMIIETEHUMN
B o0sacti MHPOPMATUKM W LUPPOBBIX TexXHOJOTWM. Ilpu M3ydeHHH CTaTHCTHKU WU
BEPOSATHOCTU OOOTaIlatoTCs MPEACTABICHUS O0YyJarolUXCs O COBPEMEHHOM KapTHHE
MHpa U METOJaX €ro MCCienoBaHus, (HOPMHUPYETCS MOHUMAHHE POJM CTATUCTUKHM Kak
UCTOYHMKA COLHMAJIbHO 3HAYUMOM HH(OpPMalMKW W  3aKJIAJbIBAlOTCI  OCHOBBI
BEPOSITHOCTHOT'O MBIIIJIEHUS.

B cooTBeTcTBUMU C NaHHBIMH IIEJIIMU B CTPYKTYpe NMporpamMmbl y4eOHOTO Kypca
«BeposSTHOCTh U CTaTUCTHKA» OCHOBHOIO OOIIEro 00pa30oBaHMs BBIJIECICHbI CIIEIYIOIINE
coJiepkarenbHo-MeToauueckue nuHuu: «lIpeacTaBieHre MaHHBIX W ONUCATENbHAS
CTaTUCTHUKa», «BeposTHOCTH», «DneMeHThl KOMOWHATOpUKU», «BBeneHue B TEOpHIo
rpadoB».

Copnepxanue nuHuM «lIpeacraBieHre NaHHBIX W ONMCATENbHAs CTATUCTUKA»
CIIY’KUT OCHOBOM 1Ji1 (hOPMHUPOBAHUSI HABBIKOB paOOTHI ¢ MHGOpMAIMEn: OT YTCHUS U
UHTEpIpeTaud MHPOpPMAIK, MPEICTaBICHHOW B TaOiuIax, Ha JAuarpaMMax M
rpadukax, 10 cOopa, NpPEACTaBIEHUS W aHajdu3a JaHHBIX C HCIOJIb30BAHHEM
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CTaTUCTUYECKHX XapaKTEepUCTHUK CpEeAHMX M paccemBaHus. PaboTtas ¢ JaHHBIMH,
oOyyaromyecss y4daTcsi CYUTBIBAaTb M HWHTEPIPETUPOBATH JAaHHBIC, BBIJIBUTaTh,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIIINE THIIOTE3b], Pa3MBILIUIATE HaJl (pakTopamy,
BBI3BIBAIONIMMH WM3MEHYMBOCTh, M OIEHHBATh MX BJIMSHHE HAa paccMaTpUBaeMble
BEJINYMHBI U ITPOIIECCHI.

WHTYyUTHBHOE TIpEACTaBICHHE O CIy4YailHON W3MEHYMBOCTH, WCCIIEIOBAHNE
3aKOHOMEPHOCTEH M TEHJICHIMI CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOW MJISI M3Y4CHHUS
TEOpPHUH BepOsiTHOCTEH. bolbioe 3HaueHne UMEIOT MPAKTUYECKUE 3aJaHUs, B YaCTHOCTH
OTIBITHI C KIIACCHYECKHUMH BEPOSITHOCTHBIMUA MOJICIISIMHU.

[ToHsiTHE BEPOSITHOCTH BBOJAMUTCSA KaK Mepa MPaBAONOAO00MS CIy4alfHOTO COOBITHSI.
[Tpu n3yyeHnn yuyebHOTO Kypca 00ydaronuecs: 3HaKOMATCS ¢ IPOCTEUITUMHU METOIaMU
BBIUUCIICHUSI BEPOSTHOCTEW B CIy4alHBIX OJKCIEPHUMEHTAaX C PaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMH HMCXOJAaMHU, BEPOSITHOCTHBIMU 3aKOHAMHM, IMO3BOJIIIOIIMMU CTaBUTh U
pematb OoJsiee CIOXKHBIE 3aayd. B ydeOHbIN Kypc BXOAST HadyallbHbIE MIPE/ICTABICHUS
O CIIyJaiHBIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydyeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYy4aromMXcs
C MHOXXECTBAMH M OCHOBHBIMHU OIEpAlMsSIMU HaJ MHOXXECTBAMHU, PACCMATPHBAIOTCS
OpyUMepbl TPUMEHEHHS MJIs pelieHHs 3a/4ad, a TaKKe HCIOJIb30BaHUS B JPYrUX
MaTeMaTHYeCKUX KypcaxX U y4eOHBIX MpeaIMeTax.

B 7-9 xnaccax uzydaercs yueOHbIN Kypc «BeposTHOCTh M CTaTUCTUKA», B KOTOPBIN
BxoaaT pasmensl.  «[IperncraBieHwe JaHHBIX W ONHUCATENbHAs  CTAaTHCTUKAY,
«BepoaTHOCTB», «1eMeHThl KOMOMHATOPUKN», «BBeneHne B TeOpHo rpadoB».

OO0miee YMCIO 4YacOB, PEKOMEHJOBAHHBIX [IJIi HW3Y4eHHUS Yy4eOHOro Kypca
«BepositTHOoCTh M cTatrcTHKa», — 102 vaca: B 7 kiacce — 34 uvaca (1 yac B Hemelno),
B 8 Kimacce — 34 yaca (1 yac B Hezemo), B 9 kiacce — 34 gaca (1 yac B Hezelo).

COILEPKAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienve AaHHBIX B BUAE Ta0nMll, Auarpamm, rpadukoB. 3aroJHEHUE
TaOJIMI, YTEHUE U MOCTPOCHHE JUarpamMm (CTOJIOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Yrenue rpadukoB peanbHbIX MpoieccoB. M3pieueHne MHGOpMALMKM W3 JUArpaMM U
TaOJIUI, UCTIOIb30BaHUE U MHTEPIPETAIUS TaHHBIX.

OnucarenbHasi CTaTUCTUKA: cpeaHee apuMeTHYecKoe, MeIuaHa, pa3Max,
HanOoJIbIIIee U HAUMEHbIIEE 3HAYeHHsI HA00pa YMCIIOBBIX NaHHbIX. [Iprumepsl cirydaitHon
U3MEHYUBOCTH.

CrydaliHplid 9KcriepuMeHT (OTBIT) U ClTydaifHOe COObITHE. BeposTHOCT M 4acToTa.
Posib MasioBEpOATHBIX U MPAKTHUUECKU TOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOIIECTBE.
Momnera u urpajibHast KOCTb B TEOPUU BEPOATHOCTEM.

I'pa¢, BepmmHa, pedpo. Crenenp BepmnHbl. Yucino pédep u cymMMmapHasi CTENEHb
BepuuH. [Ipencrasnenue o cBsznoctu rpada. Lenu u nukisl. [lytu B rpadax. O6xox
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rpada (distlepoB myth). IlpencraBienue 00 opueHTHpOBaHHOM Tpade. Pemenne 3amau
C IOMOIIIBI0 TpaoB.

8 KJIACC

[TpencraBienue faHHBIX B BUJE TaOIHUII, AUarpamm, rpaduKos.

MHO0K€eCTBO, 3JIEMEHT MHOXECTBA, ITOAMHOXKECTBO. OIepanuy HaJl MHOKECTBAMMU:
o0beIMHEHUE, IepecedyeHue, nonojaHeHue. CBOMCTBa omnepanuil HaJ MHOXXECTBaMU:
NIEPEMECTUTENILHOE, COYETATENIbHOE, pacipeeuTeNbHOE, BKIIOUeHus. Vcnoib30Banue
rpau4ecKoro MpeiCTaBICHUs] MHOXECTB JUIsl OIMCAHUS PEalbHBIX IPOLECCOB U
SIBJICHUH, IIPU PEILICHUU 3a1a4.

M3mepenne paccemBaHus JaHHBIX. Jlucriepcuss M CTaHAAPTHOE OTKJIOHEHUWE
YUCJIOBBIX HA0OpOB. JlnarpaMmMa paccerBaHUsl.

DnemMeHTapHble COOBITHS cllydailHOTro onbita. Ciyyalinble coObiTHs. BeposTHoCTH
coObITUH. OmNbITEI C PaBHOBO3MOXHBIMU 3JIEMEHTAapHBIMU COOBITHSIMH. CiydailHbIN
BbIOOp. CBS3b MEXIYy MaJOBEPOATHBIMH M IMPAKTUUYECKU JOCTOBEPHBIMH COOBITUSMHU
B IIPUPO/JIE, OOILIECTBE U HAYKE.

JlepeBo. CBOMCTBa IE€PEBBEB. €AWHCTBEHHOCTh ITYyTH, CYILIECTBOBAHHWE BHCSIYEH
BEPIIMHBI, CBA3b MEXKJY YHMCIOM BEpIIMH U uyucioM pEOep. IIpaBuiio ymMHOKEHHS.
Petienue 3a1a4 ¢ NOMOIIIbiO IpadoB.

[IpotuBomnonoxHeie coobiThd. Jnarpamma Diinepa. O0beAMHEHNE U TIEpPECEUCHUE
coobiTnii. HecoBMecTHble coObITHS. DOpMmyna CIOXEHHS BEpPOSTHOCTEH. Y CIOBHAA
BeposTHOCTh. [IpaBuno ymHokenus. HeszaBucumbie coObiTus. IlpencraBnenue
DKCIIEpUMEHTa B BUJE JepeBa. PelieHue 3amady Ha HaxOXIACHUE BEPOATHOCTEM
C IOMOUIBIO JEPEBA CAY4alHOIO SKCIIEPUMEHTA, IHarpamm Duiepa.

9 KUIACC

[IpencraBienre NaHHBIX B BHUJIE TAOJMI], AUArpamm, rpa@ukoB, MHTEPIPETAIIHS
JTaHHBIX. YTEHHE U TOCTPOCHHE TAOJHII, TUarpaMm, rpauKoB M0 PEATbHBIM JTaHHBIM.

[lepecranoBku u Qakropuan. CoueTaHus M YHUCIO coYeTaHWil. TpeyroapbHUK
[Nackans. Pemenue 3a71a4 ¢ MCMOIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposiTHOCTb. Ciy4yaliHbIii BbIOOp TOYKM U3 (UTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IYTU OKPYKHOCTH.

Ucneitanne. Yenex u Heymada. Cepusi McnbITaHWM 10 TmepBoro ycrnexa. Cepus
ucneiTannii bepaymmu. BepositHocTu coObITHH B cepuu uctibiTanuii beprymm.

CnydaiiHass BEIWYMHA W PACIpPENEIICHUE BEpOSATHOCTEH. MaremaTudyeckoe
O)XMIaHue u aucnepcus. [Ipumepsl MaTeMaTHUECKOrO OKHUIAHMUS KaK TEOPETUYECKOIO
CPEIHEr0 3HAYCHMS BEIIMYMHBI. MaTreMaTUueCcKOe OXKUIAHWE U JUCHEPCHUS CIy4anlHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUM UCIIBITAHUN bepHymm».

[Tonsitue o 3akoHe OonpiINX ynces. 3MepeHne BepoITHOCTEN ¢ TOMOIIBIO YaCTOT.
Posb 1 3HaueHne 3aK0Ha OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.
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HPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pE3yNbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 7 Kjacce:

Yurate wuHpOpMALMIO, TNPEACTABICHHYIO B Ta0iaumax, Ha JaMarpammax,
IPE/ICTABIATh JaHHBIC B BUJIE TAOJUII, CTPOUTH JHATPAMMBI (CTOJIOMKOBBIE (CTOIOUATHIC)
Y KPYrOBBIE) [0 MACCHBAM 3HAYCHHIA.

OnuceIBaTh ¥ MHTEPHPETUPOBATH PEabHBIE YMCIIOBBIE JaHHBIE, MPEICTABICHHbIE
B TA0JIMLIaX, HA MarpaMMax, rpadukax.

Hcnonp30BaTh M1 ONMCAHMS TAHHBIX CTaTHUCTUYECKHUE XAPAKTEPUCTUKU: CpEIHEE
apupMeTnyecKoe, MeinaHa, HauOoJIblIee 1 HAaUMEHbBIIIEe 3HaYCHUs, pa3Max.

HmeTh npeacTaBieHue O ClydailHOM M3MEHYMBOCTH Ha TPUMEPAX LEH, PU3NUECKHUX
BEJIMYMH, AHTPONOMETPUYECKUX AAHHBIX, MUMETh NPEACTABICHUE O CTAaTUCTUYECKOU
YCTOMYHBOCTH.

[IpenMeTHBIC pe3yNIbTaThl OCBOCHHUS IPOrPaMMBI Y4eOHOrO Kypca K KOHITY
oOydeHus B 8 Kjacce:

N3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEICTABICHHYIO B BUAC TaOJIMII,
ayarpamMm, rpauKoB, MPECTaBIIATh JJAaHHBIC B BUJE TAOJIHII, JUarpamMm, rpaduKoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEN: CPETHUX 3HAUYECHUI
U Mep paccerBaHus (pa3Max, TUCIICPCHUS U CTaHIApTHOE OTKJIOHEHUE).

HaxoauTe 9acTOThl YHWCIIOBBIX 3HAYEHWH M YacTOTHI COOBITHH, B TOM YHCIC
10 pe3yJIbTaTaM U3MEPEHUI 1 HaOJIIOICHUIA.

HaxomuTe BepOSTHOCTU CIIy4alHBIX COOBITHI B OIBITaX, 3Has BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIC B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Ucnons3oBath rpaduueckue MOJEIU: JEpPEeBO CIy4alHOTO HJKCIIEPUMEHTA,
arpamMMBbl DWiepa, YMCI0Bast IpsiMas.

OnepupoBaTh MNOHSATUSIMU. MHOXKECTBO, IMOAMHOKECTBO, BBINIOJIHATH OMNEpaIlUU
HaJl MHOXXECTBaMH: OOBEIMHECHHE, TTEpeceUeHne, TOMOJHECHHE, MePEUNCTISATh FJIEMEHThI
MHOECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduyeckoe MPEACTaBICHUE MHOXKECTB U CBA3CH MEXIy HUMU
JUUISL OTIMCAHMS TPOLIECCOB U SIBJICHUHM, B TOM YHCJIE NPU PEIICHUW 3aad U3 JAPYTHX
y4eOHBIX TTPEAMETOB U KYPCOB.

[IpenmeTHBIC peE3yabTATHI OCBOCHHS MPOTpaMMBbI Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 Kiacce:

W3BnekaTe W mpeoOpa3oBBIBaTh WHQPOPMAIMIO, TPEICTABICHHYIO B Pa3IMYHBIX
UCTOYHMKAX B BHUAE TaOJHI, AWAarpaMm, TpaduKOB, MPEICTaBIATh JaHHBIE B BHUJE
TabNIuL, 1Uarpamm, rpauKoB.
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Pemares 3amaum  OpraHW30BaHHBIM  TEepeOOpOM  BapUaHTOB, a  TaKKe
C UCIOJIb30BAaHNEM KOMOUHATOPHBIX MPABUJ U METOJIOB.

Hcnonb30BaTh onucarenbHble XapaKTEPUCTUKH JJIsI MACCUBOB YKCIIOBBIX JaHHBIX,
B TOM YHCJIE€ CPEIHUE 3HAYEHUSI U MEPhI PACCEUBAHMS.

HaxomuTe 9acTOTHl 3HAYEHWH W YACTOTHI COOBITHSA, B TOM YHCIIC TOJB3YSICh
pe3ynbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOCHUH.

HaxomuTe BEpOATHOCTH CITY9alHBIX COOBITUN B M3YYCHHBIX OIBITAX, B TOM YHCIIC
B OIBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHUSX HUCIIBITAHUHN
JI0 TIEPBOT'O yCIIeXa, B CEpUSIX UCTIBITaHUM bepHyu.

NmeTp npeacraBiaeHue O CIIydalHOW BEIMYUHE U O PACHPENECICHUN BEPOSTHOCTEM.

NMerh TmipeACTaBlIeHHE O 3aKOHE OOJIBIIMX YHCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHOM W3MEHYMBOCTH W O POJIM 3aKOHA OOJBIIUX YHUCEN
B MIPUPO/JIEC U OOIIIECTRBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Haunmenoanue pazaena |KommuuecTBo OcHoBHOE cofiepikaHue OCHOBHBIE BH]IBI JESITEIBHOCTH 00 yJaIOIIUXCS
(TeMbI) Kypca 4acoB
[IpencraBieHne naHHBIX 7 [IpencraBieHne naHHBIX OcBauBaTh CNOCOOBI MIPEICTABICHUS

B Tabnuiax. [IpakTudeckue
BBIYUCJICHUS 110 TAOJTMYHBIM
JNaHHbIM. V3Bneuenne u
WHTEpHpeTaIus TaOJIUIHbIX
naHHbIX. [IpakTnueckas
paboTta «TabauIbI».
['paduueckoe
MpeACTaBJIEHNE JAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamMm. Urenue u
MIOCTPOCHHE AHATPAMM.
[Tpumepsl gemorpadguueckux
JIarpamm.

[IpakTuueckas padbora
«JlmarpaMmMbD»

CTaTUCTHUYECKUX JAHHBIX U YUCIOBBIX MaCCUBOB
C MOMOILBIO TAOJINI U AUATPAMM C MCIIOJIb30BAHUEM
aKTyaJbHBIX U BaKHBIX JAHHBIX (eMorpapuuecKkue
JAHHBIE, MPOU3BOJICTBO MPOMBIIUICHHON U
CEJIbCKOXO03IUCTBEHHOU MPOIYKIIMH, OOIIECTBEHHBIE
Y IPUPOJIHBIE SIBJICHUS).

N3yuyaTs MeTOaBI pabOThI C TAOTUYHBIMU U
rpauyecKUMU NpeACTaBICHUSIMH JaHHbIX

C MOMOILBIO LHU(POBBIX PECYPCOB B X0J1€
IPaKTUYECKUX padoT

OmnucarenpHas CTATUCTUKA

Yucnossie HaOOpbl. CpenHee
apu(pMeTUIECKOE.
Menunana yrcnoBoro Habopa.

OcBanBaTh NOHATHS. YUCIIOBON HA0Op, Mepa
IICHTPAJIBHOHN TeHICHIIUYU (Mepa IIEHTPa), B TOM YHCIIC
cpenHee apudmeTnyeckoe, MearaHa.
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VY cTOMYUBOCTb METUAHBI.
[TpakTraeckas pabota
«CpeaHue 3HAUCHUS».
HauOounblliee 1 HanMeHbIIIEe

3HA4YCHUA YN CIIOBOI'O Ha60pa.

Pasmax

OnuceIBaTh CTATUCTHYECKHE TJAHHBIE C TOMOIIBIO
cpenHero apuMETHIECKOro U MeAuaHbl. Pemath
3aJ1auu.

HM3y4yarb CBOMCTBA CPEAHUX, B TOM YHUCIIC

C TIOMOIIIBIO IU(POBBIX PECYPCOB, B XO/1€
IPAKTUYECKUX PadoT.

OcBauBaTh NOHATHS. HAaNOOJIbIIICE 1 HANMEHBIIICE
3HAYEHMS YHCIIOBOIO MACCHUBA, pa3Max.

Pemathb 3aga4m Ha BEIOOD crtocoOa onucaHus
JTAHHBIX B COOTBETCTBUU C MPUPOJION JAHHBIX U
LICJISIMM UCCIICAOBaHUS

CnyqaﬁHaﬂ N3MCHYHUBOCTD

CiyyaliHasi ©'3MEHYMBOCTD
(mpumepsr). YactoTta
3HAYEHUI B MACCUBE
JaHHBIX. | pynnupoBKa.
I'ucrorpammel.
[IpakTuueckas pabora
«CiyyaliHasi ©3MEHYUBOCTD)

OcBauBaTh NOHATHSA. YaCTOTA 3HAYCHUN B MaCCUBE
JNAHHBIX, TPYNIIUPOBKA JAHHBIX, THCTOIPaMMa.
CTpouTh 1 aHATU3UPOBATH THCTOIPAMMBI,
noAdMpAaTh NOAXOAIINN Il TPYIIUPOBKH.
OcBanBarthb rpapuieckue npeacTaBIeHNs pa3HbIX
BUJIOB CIIy4alHOW U3MEHYMBOCTH, B TOM YHUCJIE

C TIOMOUIBIO0 HU(PPOBBIX PECYPCOB, B XOAE
IPAKTUYECKON pabOThI

Beenenue B Teopuio rpadoB

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3anauun

¢ momortpio rpada. CreneHb
(BaJIGHTHOCTH) BEPILUHBI.
Yucno pébep u cymmapHast
CTEereHb BepirH. Llens u

OcBauBaTthb NoHsATHS: Tpad, BepiinHa rpada, pedpo
rpada, crerneHs (BICHTHOCTh BEPILUHBI), IICTIh U
UK.

OcBauBath NOHSATHS. TIyTh B Tpade, dUIepoB MyTh,
00xoJ rpada, opueHTUPOBaHHBIN rpad.

Pemath 3a1a4u Ha TIOUCK CYMMBI CTETICHEH BEPIINH
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nuki. [1yte B rpade.
[IpencraBneHue 0 CBA3HOCTH
rpada. O6xox rpada
(s¥iIepoB MyTBH).
[IpencraBnenue

00 OPHUEHTUPOBAHHBIX

rpagdax

rpada, Ha ToMCK 00Xxoza rpada, Ha OUCK MyTel

B OPMEHTHUPOBAHHBIX Tpadax.

OcBauBaTh CIOCO0bI TIPEICTABIICHUS 33/1a4 U3 Kypca
anreOpbl, TEOMETPHUH, TCOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C TIOMOIIIBIO TpadoB (KapThl, CXEMHI,
AIEKTPUIECKHE 1IeTH, (YHKIIMOHATBHBIC
COOTBETCTBHUSA) Ha MTPUMEPAX

BeposiTHOCTh M yacToTa
CIy4aiiHOTO COOBITHS

CityyaliHBIN ONIBIT U
ciy4aifHOEe COOBITHE.
BeposatHocTh 1 yactora
coObITHs. Poib
MaJIOBEPOSITHBIX U
PAaKTHUYECKU JJOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oO1ecTBe. MoHeTra u
UTpasibHasi KOCTh B TEOPUU
BEPOSTHOCTEM.
[Ipaktrueckas padbora
«YactoTa BbIMaJICHUS OpJIa»

OcBauBaTh NOHATHSA CIIyYalHBIN ONBIT U
ClIy4ailHOe cOObITHE, MAJIOBEPOSITHOE U MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUUMOCTh MAJIOBEPOSTHBIX COOBITUI

B IIPUPOJI€ U OOIIIECTBE HA BAXKHBIX NMPUMEpax
(aBapuu, HecHaCTHBIE CITy4au, 3allIMTa TIEPCOHATEHOM
uH(bOpMAaIUH, Iepeiada JaHHBIX).

H3y4arb poib KIACCUYECKUX BEPOSTHOCTHBIX
MoJieneit (MoHeTa, UrpajibHas KOCTh) B TECOPHH
BEPOATHOCTEM.

Hao6uronaTh U M3y4aThb 4acCTOTY COOBITHI B POCTHIX
AKCIIEPUMEHTAX, B TOM YHCIIEC C TOMOIILIO0 U(PPOBBIX
PECYpCOB, B XO/i€ MPAKTUYECKON pabOThI

O06o06m1enue,
CUCTEMaTU3aUI 3HAHUU

[IpencraBneHue qaHHBIX.
OnmucarenpHas CTaTUCTHKA.
BepostHOCTB cityqaitHOTO
CcOOBITHS

IIoBTOPATH U3YyYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

PemiaTh 3a1aum Ha NPEJICTABICHUE U ONTUCAHUE
JAHHBIX C MIOMOIIIbIO U3YYEHHBIX XaPaAKTEPUCTHUK.
OO0cy:xnaTh NpUMePHI CITyIYalHBIX COOBITUH,
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MaJIOBEPOSITHBIX U MIPAKTUYECKU JOCTOBEPHBIX
CITy4alHBIX COOBITHH, UX POJIM B IPUPOJIE U KUZHU
YeJnoBeKa

OBIIEE KOJIMYECTBO
YACOB IIO I[IPOTPAMME

34
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8 KJIACC
HaumenoBanue paznena |KonuuectBo OcHOBHOE coziepKaHue OCHOBHBIE BUJIbI I€ATEIBHOCTH 00Y4aIOIINXCS
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBnenue naHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CHCTEMY

7 xiacca

OnucarenbHasl CTAaTUCTHKA.
Cﬂy‘{aﬁHaH N3MCHYUBOCTD.

CpenHue 4ynucioBoro Habopa.

CnyualiHbie COOBITHS.
BeposiTHOCTH 1 4acTOTHI.
Knaccuueckue monenu
TEOPUU BEPOSITHOCTEM:
MOHETa U UrpajibHasi KOCTh

3HAHUMU.

PemiaTs 3a7aum Ha NpeICTaBICHUE U ONTMCAHUE
JTAHHBIX C MIOMOIIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
PemiaTs 3aaum Ha npeICTaBICHUE TPYNITUPOBAHHBIX
JTAaHHBIX W OMMMCAHHUE CIyYalHOW U3MEHYHNBOCTH.
Pemiate 3a1aum Ha ornpeiesieHUe YaCTOThI
CIIy4aliHBIX COOBITHI, 00CYX/IEHHE IPUMEPOB
CIIy4aifiHBIX COOBITHI, MAJIOBEPOSATHBIX U
MPAKTUYECKU TJOCTOBEPHBIX CITy4alHbIX COOBITHH, UX
POJIH B TIPUPOJE U )KU3HU YEIOBEKA

OnucarenpHas CTATUCTHUKA.
PaccenBanmne qaHHBIX

Otkionenus. Jucnepeus
YHCJIOBOr0 Habopa.
CranpapTHOE OTKIIOHEHUE
YHCJIOBOT0O Habopa.
Jlnarpammebl paccenBaHus

OcBauBarb NOHATHS: AUCIICPCUS U CTAHAAPTHOC
OTKJIOHCHHUEC, UCIIOJIB30BATh O3TH XaAPAKTCPHUCTUKHU
JJI1 OITMCAaHUA paCCCUBAHUA JaHHDBIX.

BLII[BI/IF aTh I'HIOTE3BI 00 OTCYTCTBHU HWJIKM HAJIMYHUHU
CBs3M 110 JUuarpaMmam pacCCuBaHUsl.

CTpOI/IT]) AuarpaMmabl paCCCUBAaHUS 110 UMCIOIIUMCA
JaHHBIM, B TOM YHCJIC C TIOMOIIBIO KOMIIBIOTEpA
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MHoxKecTBa

MHO0XeCTBO, TOJIMHOKECTBO.
Onepanuu Haz
MHOKECTBaAMHU:
0o0BeMHEHHE, TIEPECCUCHHUE,
JIOTIOJTHEHHUE.

CaolicTBa onepauui

HaJl MHOXKE€CTBaMU:
MIEPEMECTUTEILHOE,
COUYETATEINIbHOE,
pacnpeenuTeNbHOE,
BKJIFOUEHUSI.

['padpuueckoe
MIpEACTaBICHUE

MHOKECTB

OcBanBaTh NOHATHS. MHOXKECTBO, JIEMEHT
MHOKECTBa, MOJMHOKECTBO.

BoInoHATH onepanum HajJ MHOXKECTBAMU:
o0BEAMHEHHUE, IEPECECUCHHE, TOTOTHEHHE.
Hcnonb30BaTh CBOMCTBA: MEPEMECTUTEIHHOE,
COYETATENIbHOE, PACTIPEAEIUTEIBHOE, BKIIOYEHUS.
Hcnonb3oBaTh rpaguueckoe npecTaBiIeHHe
MHO>KECTB MPU OMUCAHUH PEATbHBIX IPOLIECCOB U
SIBJICHUMN, TIPU PEUICHUU 3314 U3 APYTUX YICOHBIX
MPEIMETOB U KYypCOB

BeposTHOCTB CiydaitHOTO
COOBITHS

DnemMeHTapHbIe COOBITHS.
Cny4daitHbie COOBITHSI.
biaronpusitcTByronue
AJIEMEHTAPHBIE COOBITHSI.
BeposiTHOCTH COOBITHIA.
OnBITH C PAaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMHU COOBITHSIMHU.
Cnyualinblii BbIOOD.
[IpakTuyeckas pabora
«OMnBITHI

C PaBHOBO3MOXHBIMU

OcBanBaThb NOHATHS: DJIEMEHTaAPHOE COOBITHE,
CJIydaifHO€ COOBITHE KaK COBOKYITHOCTb
0JIarONPUSATCTBYIOMIUX JIEMEHTAPHBIX COOBITHIA,
PABHOBO3MOXKHBIE DJIEMEHTapHbBIE COOBITHS.
Pemars 3a1a4un Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITHI IO BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIy4alHOTO OIIBITA.

Pemars 3a1a4u Ha BBIUUCIICHUE BEPOATHOCTEU
COOBITUH B OIBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHCIIE

C IOMOIIIbIO KOMITBIOTEPA.
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AJIIEMEHTAPHBIMU
COOBITHUSIMU»

IIpoBoauTH U M3YYATh ONBITHI

C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU
(c UCIIOJIB30BAaHUEM MOHET, UTPAJIbHBIX KOCTEH,
OPYIUX MOZEJIEN) B X0/I€ MPAKTUUECKON padOThI

Brenenue B Teopuro rpados

HepeBo. CBolicTBa epeBa:
€MHCTBEHHOCTh MYTH,
CYIIECTBOBAaHUE BUCAYEH
BEPIINHBI, CBSA3b MEXKIY
YHUCJIOM BEPIIUH U YUCIIOM
pedep. [IpaBuino yMHOXKEHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad 6e3 nukIa,
BHCSUasl BEpIIMHA (JIUCT), BETBb JIEPEBA, MYTh

B JIEPEBE, TUAMETP JI€PEBA.

HN3yuars CBOMCTBA JIepeBa; CYLIECTBOBAHUE BUCAYEH
BEPIINHBI, €AMHCTBEHHOCTh MyTHU MEXAY ABYMS
BEPUIMHAMH, CBSI3b MEXK/Yy YMCIOM BEPIIUH U YHUCIOM
pedep.

Pematsb 3a7a4m Ha IOUCK U EPEUUCTICHUE ITYTEN

B JIEpPEBE, OMpeIeTICHNE YKCIIa BEPIIUH WU PEOEp

B JiepeBe, 00X0j] OMHAPHOTO JEPEBa, B TOM YHCIIC

C IPUMEHEHHUEM TTpaBUjia YMHOKECHHUS

CnydaitHbie COOBITHS

[TpoTuBOMOIOKHOE COOBITHE.
Hwnarpamma Ounepa.
OOBeuHEeHNE U IEpPeceUeHUE
coOpITuii. HecoBmecTHBIC
coObITHs. opmyna
CJI0KEHUS BEPOSITHOCTEM.
[IpaBuiio yMHOKEHUSA
BEPOSTHOCTEM. Y CIIOBHAs
BepOsATHOCTh. HezaBucuMbIe

OcBauBaTh MOHSITHSA B3aUMHO ITPOTUBOIIOJIOKHBIC
COOBITHS, ONIepaIluy HaJl COOBITUSIMU, OObETMHCHUE U
nepeceyeHue coObITUM, TuarpamMmma Disepa
(Ditnepa—BenHa), COBMECTHBIC U HECOBMECTHBIC
COOBITHS.

N3yuyaTh TeopeMbl O BEPOSATHOCTH OOBhCIUHCHHUSI
JBYX COOBITUH ((hOPMYIIBI CTIOKEHUS BEPOSTHOCTEH ).
PemaTh 3aga4u, B TOM YHUCJIC TSKCTOBBIC 3a1aUH

Ha OTpeJiesieHre BEpOsITHOCTEH 00bEeIMHEHUS U
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coOwiTus. [IpencraBienue
CJIy4aifHOTO SKCTIEpUMEHTA
B BUJIC JIepeBa

nepeceueHust COOBITUI C TOMOIIBIO YUCIOBOM
npsAMOi, uarpamMm Disiepa, GOpMYyIIbl CIOKEHUS
BEPOSATHOCTEMN.

OcBanBaThb NOHATHS: IPABUIIO YMHOXKEHUS
BEPOSTHOCTEH, YCIIOBHASI BEPOSITHOCTD, HE3aBUCHMBIE
COOBITHUS JIEPEBO CIYYAHHOIO OIBITA.

H3yuarth cBoiicTBa (ONpeIeicHHs ) He3aBUCHMBIX
COOBITHIA.

Pemartsb 3agaum Ha onpeiesieHUE U UCTI0JIb30BaHUE
HE3aBUCUMBIX COOBITHIA.

PemiaTe 3a1aum Ha NOUCK BEPOSITHOCTEM, B TOM
YUCJIE YCIOBHBIX, C UCMOJIb30BAaHUEM JEPEBa
CIy4aiiHOTO OITbITa

O06o0111eHuE,
cUCTeMaTHU3alig 3HAaHUI

[IpencraBneHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padsi. BeposiTHOCTB
CIIy4alfHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IIoBTOPATH U3Y4EHHOE U BHICTPAMBATH CHCTEMY
3HAHUH.

Pemathb 3a1a4u Ha IPE/ICTABICHUE U OMTMCAHUE
JAHHBIX C MTOMOIIbIO U3YYEHHBIX XapaKTEPUCTHK.
PemaTth 3a1a4u ¢ npuMeHeHHEeM rpados.

Pemathb 3a1a4M Ha HAXOXKJICHUE BEPOSITHOCTH
CIIy9aifHOTO COOBITHSI IO BEPOSITHOCTSM
3JIEMEHTAPHBIX COOBITHH, B TOM YHUCJIE B OMBITAX

C PAaBHOBO3MOKHBIMH 3JICMEHTAPHBIMH COOBITHSIMHU.
Pemate 3a1aumn Ha HAXOXKIEHUE BEPOSITHOCTEN
00bEIMHEHUS U TIepeceUeHrs COOBITUH, B TOM YHUCIIC
HE3aBUCHMBIX, C UCIIOJIb30BAaHUEM TpapuuecKux
NpeACTaBICHUHN U JIepeBa CIy4alHOTrO OIbITA.

101



OdenepanibHas padbouas nporpamma | Matemartuka. 5—9 kiaccel (0a30BbIi YPOBEHbD)

Pemartsb 3agaum Ha niepeurciieHUE KOMOUHAITUN
(umcia mepecTaHOBOK, YHCIIA COYCTAHUH ),

Ha HaXOXKJICHUE BEPOSTHOCTEH COOBITHI C
MIPUMEHEHHUEM KOMOMHATOPUKH, B TOM YHUCJIC

C UCIIOJIb30BaHKMEM TpeyroyibHuKa [lackans

OBIIEE KOJIMYECTBO
YACOB I10 IIPOI'PAMME

34
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9 KJIACC
HaunmenoBanue paznena |KommdectBo OcHOBHOE cofiep)KaHHe OCHOBHBIE BHJIBI IEATEIBHOCTH 00YyJarOIIHXCS
(TeMbI) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpeacraBieHue TaHHBIX. IToBTOPATH U3yYCHHOE U BHICTPAUBATH CHCTEMY

8 kitacca

OnucarenpHast CTAaTUCTHKA.

Omnepanyu HaJi COOBITUSIMH.

He3aBucuMocTh COOBITHIA

3HAHHUU.

Pemats 3a1aun Ha 1IpeICTABICHUE U OIMUCAHUE
JTQaHHBIX.

PemiaTh 3a1a4M Ha HAXOXKICHUE BEPOSITHOCTEN
00bEIMHEHUS U TIepeCceUeHUs COOBITUH, B TOM YHUCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BAaHUEM TpauuecKux
MPEJICTABJICHUN U JIEpEBa CIIYYalhHOI'O OMBITA.
PemaTth 3a1a4u Ha TIEPEUHCIICHUE KOMOWHAITII
(4nciia mepecTaHOBOK, YKCIIa COUETaHUH ),

Ha HAXO0KJICHUE BEPOSTHOCTEH COOBITUIN

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCJIC

C UCTIOJIb30BaHUEM TpeyroiabHuka ITackans

DneMeHThl KOMOUHATOPUKHU

[TepecranoBku. dakropuall.

CoueTanus 1 4UCIO
coueTaHuil. TpeyroapHUK
[Tackans. IlpakTtuueckas
pabota «Beruucienue
BEPOSITHOCTEN

C MCIOJIb30BAHUEM

OcBanBaThb NOHATHSA. KOMOMHATOPHOE MPABUIIO
YMHOEHUS, YIIOPSA0UYEHHAs 1Mapa, Tpoilka 00bEKTOB,
NIEpPECTaHOBKA, (paKTOpHaJl YKCila, COUETaHUE, YUCIIO
codeTaHuii, TpeyrojabHuk Ilackasns.

Pemiathb 3a1a4M Ha IEpeUNCIICHUE YIIOPAAOYEHHBIX
rap, TpoeK, IEPEUUCIICHUE IIEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB Pa3JINYHBIX MHOKECTB.
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KOMOMHATOPHBIX (PYHKIIHIMA
AIIEKTPOHHBIX TAOIHI]»

Pemarp 3a1a4n Ha IpUMEHEHHUE YKC/Ia COYCTaHHM

B ayreOpe (COKpaléHHOe YMHOKECHHE, OMHOM
HriotoHa).

Pemarh, npuMeHsisi KOMOMHATOPUKY, 321241

Ha BBIYHCJICHAE BEPOSTHOCTEH, B TOM YHCIIE C TIOMOIITHIO
DJIEKTPOHHBIX TAOJIHI] B XOJI€ IPAKTUUECKON pabOThI

['eomeTpuueckas
BEPOSTHOCTD

I'eomerpuueckas
BEpOATHOCTh. CllydailHbIi
BBIOOD TOYKHU U3 PUTYPBI
Ha IUTOCKOCTH, U3 OTPE3Ka,
W3 IYTH OKPY>KHOCTH

OcBauBaTh NMOHSATHE T€OMETPUUECKON BEPOATHOCTH.
PemiaTe 3a1aum Ha HAXOXKIEHUE BEPOSITHOCTEN

B ONBITaX, MPEJCTABUMBIX KaK BEIOOP TOUEK

Y3 MHOTOYTOJIbHHUKA, KPYyra, OTPE3Ka WIH Ayry
OKPYXHOCTH, YUCIIOBOT'O ITPOMEKYTKA

HcnbiTanus beprymim

UcnbiTanue. Ycnex u
Heynada. Cepusi UCTIBITAHUM
JI0 TIEPBOTO yCIeXxa.
Ucnierranns bepryiy.
BepositHocTH cOOBITHI

B CEPUU UCITBITAHUI
bepnymu. [Ipaktnueckas
paborta «HcnbiTanus
bepnymm»

OcBauBaTh NOHSATHSA. UCIIBITAHUE, JIEMEHTAPHOE
COOBITHE B UCTIBITAHUY (yCIIeX U HEeyaaya), Cepus
WCIBITAaHUN, HACTYIUICHUE TIEPBOrO yCIiexa
(neynaum), cepus ucnbITanuii beprysum.

Pemars 3a1a4n Ha HAXOXKAECHUE BEPOSITHOCTEN
COOBITHI B CEpUU UCIIBITAHU 10 TIEPBOTO yCIEXa,
B TOM YHCJIE C TPUMEHEHUEM (OPMYJIIbI CYyMMBI
r€OMETPUUYECKOM IPOrPECCUM.

Pemars 3a1a4n Ha HAXO0XKAECHUE BEPOSTHOCTEN
AJIIEMEHTAPHBIX COOBITUIN B CEPUM UCTIHITAHUN
bepnyin, Ha HAX0XKIEHUE BEPOSITHOCTH
ONPEACIEHHOTIO YHUCIIA YCIIEXO0B B CEPUU UCTIBITAHUM
bepuymm.

N3yuyath B X01€ NPpaKTHUYECKOil padoThl,
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B TOM YHCJIE C TIOMOIIBIO ITU(PPOBBIX PECYPCOB,
CBOICTBA BEPOATHOCTH B CEPUU HUCTIBITAHUI
bepnynu

CrnyyaliHas BelIMYuHA

CrnydaiiHasi BEIMYMHA U
pacrpenencHue
BEPOSITHOCTEM.
MaremaT4eckoe 0KHIaHNE
Y JUCIIEPCHUs CIIy4aliHOU
BeNMYUHBL. [[pumepsl
MaTeMaTHUYECKOTO OXKHUIAHUS
KaK TEOPETUYECKOT O
CPEIHErO 3HAYEHUS
BEJINYMHBI.

[TonsiTue 0 3aK0HE OOJIBIINX
yuceil. M3mepenue
BEPOSITHOCTEN € MOMOIIBIO
yacToT. [[pumeHenune 3akoHa
OOJIBIINX YHCEN

OcBOUTH MOHATHSA: CITydailHAs BEJIMYMHA, 3HAUCHUE
CIIy4allHOM BEJIMYMHBI, PAaCIpeICIICHUE
BEPOSITHOCTEM.

N3y4yath 1 00CyKAaTh IPUMEPHI JUCKPETHBIX U
HETPEPBIBHBIX CITy4aiHBIX BEJIMUYUH (POCT, BEC
YEJIOBEKA, YUCIEHHOCTh HACEJICHUS, IPYTHE
VM3MEHYMBbIC BEJIMUUHBI, PACCMATPUBABIINECS

B Kypce€ CTaTUCTUKHU ), MOJIEIbHBIX CIy4alHBIX
BEJINYMH, CBSI3aHHBIX CO CIIy4YalHBIMU OIIBITAMU
(OpocaHue MOHETHBI, UTPATTLHON KOCTH, CO CIIYy4aiiHbIM
BBIOOPOM U T. I1.).

OcBanBaTh NOHATHUS: MATEMATUUECKOE OXKUTAHHUE
CIIy4aliHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEIHEE
3HAYEHUE, TUCIIEPCUS CIIYYaWHOW BEITMUUHBI KaK
aHaJor AUCIEPCUU YUCIIOBOr0O Habopa.

PemiaTe 3a1aum Ha BBIUUCIIEHUE MATEMATUYECKOTO
OXKUJAHUS U JTUCTIEPCUU JUCKPETHOM CIIy4alHOU
BEJIMYMHBI 110 33ITAHHOMY PacCIpeIeICHUI0, B TOM
YHUCJIe 3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESAMH.

3HAKOMHUTBHCS C MATEMATUYECKUM OKHUJIAHUEM U
JHUCTIEPCUEN HEKOTOPBIX paCHPEAECIEHUN, B TOM

YU CJIe PaClpee/ICHNs CIy4aiiHON BEIMYUHBI «YUCIIO
YCIIEXOB» B CEPUU UCHBITAaHUN bepHyIum.
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N3yuyaTh 4acTOTy COOBITHS B TOBTOPSIOIINUXCSA
CIIy4alHBIX OIbITAX KAK CIy4YalHYIO BEIUYUHY.
3HAKOMUTBCA C 3aKOHOM OOJBIINX yucen (B hopme
bepnyinm): ipu 00JIBIIOM YKCIIE ONBITOB YacTOTa
cOOBITUA OJIM3KA K €r0 BEPOSITHOCTH.

Pemathb 3a1a4m Ha U3MEPEHUE BEPOSTHOCTEN

C TOMOIIIBIO YacToT. Q0CyKaaTh pOJb 3aKOHA
OOJBIIMX YUCENT B 000CHOBAHWM YACTOTHOT'O METO/1a
MU3MEPEHUS BEPOSTHOCTEN.

OO0cy:x1aTh 3aKOH OOJIBIITUX YMCEN KaK MPOSIBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYUBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIIUX YHCEN B IPUPOJIE U
B JKA3HU YEJIOBEKA

O0600111eHIE, KOHTPOJIb 10 [IpencraBieHue TaHHbBIX. IHoBTOPATH H3y4EHHOE U BHICTPAUBATH CUCTEMY
OnucarenpHast CTAaTUCTUKA. 3HAHUMU.
BeposiTHOCTB citydyaliHOTO PewmiaTs 3a7aum Ha npeICcTaBICHUE U ONTMCAHUE
COOBITHS. DIIEMEHTEI JTaHHBIX.
koMOuHatopuku. Ciyyaiinsle | Pemarth 3aga4m Ha HaAXOKJEHUE BEPOSITHOCTEN
BEJIMYMHBI U pacipeiesICHHs COOBITHI, B TOM YHCJIC B ONBITaX C

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH,
BEpOSITHOCTEN OOBEMHEHUS U TIEpECeUEHUs
COOBITHI, BBIYUCIISATH BEPOSATHOCTH B OIBITaX

C CEpUsIMU CIIyYaNHBIX UCIIBITAHUN

OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOI PAMME
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