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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo matematwke Ajisi oOydaromuxcs 5—9 kimaccoB pa3paboTaHa Ha OCHOBE
®I'OC OOO. B nporpamme 1o mMaTeMaTuke y4TeHbl UAeH U nojioxeHuss KoHuenuuu pazButus
MaTeMaTH4ecKoro oopasoBanus B Poccuiickoit dexepannu.

[IpenmeroM MareMaTWKH SIBISIFOTCS (DyHIaMEHTANbHBIE CTPYKTYphl HAIIer0 MHUpa —
IIPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHbIE OTHOLIEHMS (OT MPOCTEUIINX, YCBAaUBAEMBIX B
HETIOCPEJICTBEHHOM OTIBITE, JI0 IOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX JJIsl pa3BUTHUSI HAYYHBIX U
NPUKIAJAHBIX uAel). MareMaTHdeckue 3HaHUS O0ECleuYMBalOT TOHWMAaHHWE TNPHHIIUIIOB
YCTpOICTBA M HCIIOJIb30BAHUS COBPEMEHHOM TEXHUKHM, BOCHPUITHE U HMHTEPIPETALUIO
COLIMANIBHOM, YKOHOMUYECKOH, MOJUTHYECKOW HH(OPMAIMH, AAI0T BO3MOXHOCTH BBITIOJHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOUTh U MIPUMEHSTH (GOPMYJIbI, BIAJETh IPAKTUYECKUMHU
npuéMaMy reOMETPUUECKUX U3MEPEHHUI U MOCTPOSHUH, YNTaTh HHPOPMALUIO, TIPEICTABIECHHYIO
B BUJE TaONUL, AuarpaMM M IpaduKoB, )KUTh B YCIOBHUAX HEONPEICIEHHOCTH W MOHUMATh
BEPOSITHOCTHBIN XapakTep CIIy4alHbIX COOBITHI.

WN3yuenne wmarematuku Qopmupyer y oOydarolmuxcs MaTeMaTHYecKuid  CTUIb
MBIIIJICHUS, TPOSBISIOUIUIICS B ONpeAeNEHHBIX YMCTBEHHBIX HaBblkax. OOywatromuecs
OCBaMBAIOT TaKUe MPUEMBI U METOJbl MBINIJICHUS, KaK MHIYKIUS U JeAyKUus, 00001eHue u
KOHKpEeTH3allus, aHaJU3 M CHUHTE3, KJIacCUpUKallUsg U cHUCTeMaTH3alus, abcTparupoBaHue U
aHasiorust. OOBEKTbl MaTeMaTHUYECKHUX YMO3aKIIOUEHHH, TMpaBuia HMX KOHCTPYHPOBAHMS
PacKpbIBalOT MEXaHU3M JIOTMUECKHUX IIOCTPOEHHUM, CIOCOOCTBYIOT BBIpaOOTKE YMEHHS
(dbopMynupoBaTh, 000CHOBBIBATH U JIOKA3bIBaTh CY)KJIEHHUS, TEM CaMbIM Pa3BUBAIOT JOTMUYECKOE
MblieHne. M3ydyeHune MaTemaTwku —oOecrnieunBaeT  (OPMUPOBAHHME  AITOPUTMHYECKON
KOMIIOHEHTBI MBIIUICHUS W BOCIIMUTAaHWE YMEHHUH JACHCTBOBATh IO 3aJaHHBIM aJITOPHUTMaM,
COBEpUICHCTBOBATh M3BECTHBIE UM KOHCTPYHpOBaTh HOBBIE. B mpomecce penieHus 3agad —
OCHOBOM Y4eOHOH J[eATENbHOCTH Ha YpOKaX MAaTeMaTHKH — DPa3BUBAIOTCA TBOpUYECKass H
IIPUKIJIAHAsE CTOPOHBI MBIIUICHUS.

OOyueHne MaremaTHke JAa€T BO3MOXHOCTh pa3BUBaTh Yy OOYYalOIIMXCS TOYHYIO,
palMoHaNbHYI0 U HH(GOPMATUBHYIO PeUb, YMEHUE OTOMPATh HauOOJIee NOIXOMAIINE A3bIKOBBIE,
CHUMBOJIMUECKHE, TIpadUuecKue CpeicTBa [Uld BBIPAKEHUS CYXKICHMH M HarsHOTO UX
IIPEICTaBICHHUS.

[Ipu u3ydeHnn MaTeMaTUKU OCYIIECTBISETCs 00lee 3HAKOMCTBO ¢ METOJaMH IIO3HAHUS
JNEUCTBUTEIBHOCTH, MPEACTABICHUSIMU O NPEAMETE M METOJaX MAaTeMAaTUKH, UX OTIMYUU OT
METOJIOB JPYTMX €CTECTBEHHBIX M TyMaHHUTApHBIX HayK, 00 OCOOEHHOCTSX NpPUMEHEHUs
MaTeMaTUKU JJI PELICHUS HAYYHbIX U IIPUKIIAIHBIX 3a/1a4.

[IpuopureTHBIMU LIENIIMU 00YYEHUS MaTeMaTHKe B 5—9 Kiaccax sBISIOTCA:

¢dbopMHpOBaHME  LEHTPAJBHBIX MaTeMaTHUECKMX IOHSATHH  (YUCIO, BEJIMYMHA,
reomMeTpuyeckas  Qgurypa, IepeMEHHas, BEpPOSATHOCTb, (QYHKIMs), OOecreYnBarOLIUX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTHUYECKOT0 00pa30BaHus 00YJaroLINXCs;

M0/IBEJICHNE O0YJarOLINXCsl Ha JIOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMaTUKU M OKPYKAIOLIEr0 MHpa, NOHUMaHME MaTeMaTHKU KaK 4YacTH oOued KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE  MHTEJUICKTYaJIbHBIX W TBOPYECKMX  CHOCOOHOCTeH  oOywarommuxcs,
[I03HABATEIbHON aKTUBHOCTH, HCCIIEI0BATENBCKIMX YMEHUH, KPUTUYHOCTH MBIIUIEHUS, HHTEpeca
K U3Y4YCHHMIO MaTEMATUKH;

¢dopmupoBanue GyHKIIMOHAIBHON MaTeMaTHYeCKON TPaMOTHOCTH: YMEHHsI paclio3HaBaTh
MIPOSIBJICHUS] MaTEMAaTUUYECKUX MMOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEN B peasibHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YYEHUU JPYTrUX Y4YEOHBIX NPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, (hopMyIHpOBaTh UX HA SI3bIKE MAaTEMAaTUKU U CO3/aBaTh MaTeMaTHYeCKUe
MOJENU, IPUMEHATh OCBOCHHBI MAaT€MaTU4YeCKMM ammapar Uil pEIIeHHUs [PaKTHKO-
OPUEHTHUPOBAHHBIX 3334, MHTEPIIPETUPOBATH U OLIEHUBATh MOJIYYEHHbBIE PE3YJIbTATHI.



OcHOBHbIE JTUHUM COJEpPKaHUS MPOrpaMMbl IO MareMmatuke B 5-9 kinaccax: «Hucna u
BBIUMCIIEHUSY, «Auredpa» («Anredpandeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA»),
«Dynkuuny, «l'eomerpus» («I'eomerpuueckue @urypsl U HX CcBoiicTBa», «M3Mepenue
IF€OMETPUYECKUX BEIMUUH»), «BeposATHOCTh M cTaTUCTHKaA». JlaHHBIE JMHUM pPa3BUBAOTCS
napajieNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOH JIOTHKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT
JIPYrO#, a B TECHOM KOHTaKT€ U B3aHUMOJICHCTBHH.

Copepxanue mporpaMMbl IO MaTeMaTHUKe, paclpenesiéHHOE MO ToAaM OO0y4eHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, INPUHUUIUAIBHBIM BOIPOCAM
oOyyaroruecst 00panagTuch HEOJHOKPATHO, YTOOBI OBJIAJICHNE MaTeMaTUYECKUMU MTOHATUSAMHI U
HaBbIKAMHU OCYIIIECTBJISJIOCH MOCJEI0BATEIbHO U MOCTYNATENbHO, C COOMIOJEHUEM IpPUHLMIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIOYAIUCh B OOILIYI0 CHCTEMY MaTeMaTHYECKUX
MPEACTABICHUN 00YJarOUUXCsl, paclIupsisi U yriryonss e€, oOpa3ys MpOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

B cootBerctBu ¢ ®I'OC OOO wMmaremaruka sBIsieTCS 00s3aTeNbHBIM Yy4EOHBIM
MpeAMETOM Ha YpPOBHE OCHOBHOTO o0miero oOpaszoBanusi. B 5-9 kiaccax maremaTuka
TPaJMLIMOHHO H3Yy4YaeTcs B paMKax cleAyoluX Y4eOHBIX KypcoB: B 5—0 Kiaccax — Kypca
«MaremaTkay», B 7-9 kiaccax — KypcoB «Anredpay (BKIOYas 3I€MEHThl CTATUCTUKU U TEOPUU
BepositHocTei) U «['eomerpus». IlporpamMmoii mo MaTeMaTWKEe BBOJUTCS CaMOCTOSITEIBHBIN
yueOHbII Kypc «BeposiITHOCTh M CTaTUCTHKA.

OO1ee yKcao yacoB, peKOMEHI0BAaHHBIX JIJISl U3yUEHUsl MaTeMaTHKH (0a30BbIil ypOBEHb)
Ha YpOBHE OCHOBHOTO 00miero obpazoBanus, — 952 gaca: B 5 ximacce — 170 gacoB (5 4acoB B
Heneno), B 6 kimacce — 170 gacoB (5 wacoB B Hemento), B 7 kimacce — 204 yaca (6 4acoB B
Heqeno), B 8 kimacce — 204 gaca (6 gacoB B Hefenio), B 9 kimacce — 204 vaca (6 4acoB B HEJIENIO).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
INPEIMETA «MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl yueOHOro Kypca «l'eomeTrpus»
XapaKTepU3YIOTCS:

1) narpuoTnyeckoe BOCIIMTAHUE:

MpOSIBIIGHUEM HHTEepeca K TMPOLIIOMYy M HACTOSIIEMY POCCHIICKONl MaTeMaTuKH,
LIEHHOCTHBIM OTHOIIIEHHEM K JIOCTH)KEHUSIM DPOCCHUHCKHX MaTeMaTUKOB U POCCUUCKOU
MaTeMaTHYeCKOMN IIKOJIbI, K UCTIOIb30BAHUIO ATHX JOCTHKEHUN B IPYTHX HAyKaX U MPUKIATHBIX
chepax;

2) rpa:xkaaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHWHA M pealu3allid ero Ipas,
MPEJICTABJICHUEM O MAaTeMaTH4YeCKHMX OCHOBaX (YHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIEyp TPakJaHCKOTO oOmiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHIO JTUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTHKEHHI
HayKH, 0CO3HAHHEM BXKHOCTH MOPATFHO-3TUYECKUX MPUHIIUIIOB B AEATEILHOCTH YUEHOTO;

3) TpyAoBOe BOCIMTAHUE:

YCTaHOBKOW Ha aKTHUBHOE y4YacTHE B PEIICHHH IMPAKTUYECKHX 3aJad MaTeMaTH4YeCKOU
HaIMpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHUYECKOTO 00pa30BaHHUs Ha MPOTSKEHUH BCel
KU3HU JJIs1 YCHEIHON MpodeCCHOHATBHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJWMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIMBUAYAIbHON TpaeKToOpuu oOpa3oBaHUS W
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTH4YeCKOe BOCIIUTAHME:



CMOCOOHOCTBIO K SMOLMOHATBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMAaTHYECKUX
00BEKTOB, 33/1a4, PELICHU, PACCYKICHUN, YMEHHIO BHJIETh MaTEMaTHIECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 NO3HAHUS:

OpHUEHTAIe B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEICTABICHHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YEJIOBEKa, IPHUPOAbI U OOLIECTBA, MOHUMAaHUEM
MaTeMaTH4YEeCKOH HayKu Kak c(epbl 4eloBEYeCKON MJESTEeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JJISl Pa3BUTUS LIMBUIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKU U MaTEMaTHUECKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAHHWA MHUpPA, OBJIAJEHHEM [POCTEHIIMMU HaBbIKAMU
HCCIIEI0BATENIbCKON JESITENIHOCTH;

6) ¢usnueckoe BocnuTanue, (OpMHpPOBaAHMEe  KYJIbTYpPbl  310POBbS U
IMOLMOHAJIBHOIO $JIaronoJIyus:

FOTOBHOCTBbIO MPHUMEHATh MAaT€MaTUYeCKHE 3HaHUS B MHTEpPEcax CBOEro 3/0pOBbs,
BEJICHUS 3I0pPOBOr0 00pasa >KHU3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTHbIXa, peryiaspHas (usnueckas aKTUBHOCTh), COPMHPOBAHHOCTBbIO HaBbIKa pediekcuw,
MIPU3HAHUEM CBOETO ITpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIpyroro 4esloBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTAIlell Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pelieHus 3agad B o0nactu
COXPAHHOCTH OKpY)KAIoIlel cpenabl, IUIAaHUPOBAHMSI TMOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEICTBUI JUIsl OKpYXKaloLIel cpefbl, 0CO3HAaHUEM TJI00AIbHOIO XapakTepa SKOJIOTHYECKHUX
po6JIeM 1 yTel WX PelIeHNS,

8) ajanTanms K M3MEHAOIUMCS YCI0BUAM COLMATBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBUSIX HEOMPEIENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO ACATEIbHOCTb, B TOM YHCJIE YMEHUE YUUTHCA Y APYTUX
mroziel, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHMS, HABBIKA M KOMIIETCHLIUU U3
OTIBITA IPYTHX;

HE00XO0AUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWH, B TOM 4ucie (GOpMYIUPOBATH UAEH,
MOHATHUSA, TUNOTE3bl 00 00BEKTaX W SABJICHHSX, B TOM UYUCIIE pPaHEE HEU3BECTHBIX, OCO3HABATh
ne(GUIUTBl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYK) CHUTYallMl0, BOCHPUHUMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPEOYyIOLIUIl KOHTpMEp, KOPPEKTUPOBATh IPUHUMAEMble PEIICHUS U
NelcTBUs, GOPMYIUPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTe/1bHbIE YHHBepcaAJbHbIE YUeOHbIe 1elCTBUSA

Ba3oBble JJornueckue JeiicTBUA:

® BBIABIATH M XapaKTEPU30BATh CYIICCTBEHHbIE MPU3HAKKM MAaTEMaTUYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHHNA MEXAY TMOHATUSAMHU, (OPMYIUPOBATH ONpEACNCHUS TOHSATUH,
yCTaHABIUBATh CYIECTBEHHBIN MPU3HAK Ki1accu(uKau, OCHOBaHUS AJ1s1 0000IIeH s U
CpPaBHEHUS, KPUTEPUHU IPOBOUMOTO aHAJIM3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh M TMPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpUIaTeNbHbIE, €MHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B (haKTax,
JTAHHBIX, HAONIONCHUSAX M YTBEPXKICHUSX, TMpeAaratb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEW U MTPOTUBOPEUUIA;

e JlenaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOU€HHUM, YMO3aKIIFOUEHHUI 10 aHAJIOTHH;



pa3duparhb 10Ka3aTeNbCTBA MATEMATUYECKUX YTBEPXKICHHUN (IPSIMbIE M OT IPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITENILHO HECIOXKHBIE J0Ka3aTeIbCTBA MaTeMaTHUECKUX (DaKToB,
BBICTPaNBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHHUS,;

BBIOMpATh CMOCO0 pemeHus ydeOHOH 3amaun (CpaBHUBATh HECKOJBKO BAapHAHTOB
perieHusi, BEIOMpaTh HanOoJee MOIXOMANINA C YIETOM CaMOCTOSTEIBHO BBIICIEHHBIX
KpUTEPUEB).

Bba3oBble nccienoBareibCKHe AeiiCTBHS.

WCIIOJb30BaTh ~ BONPOCHI  KAaK  MCCIENOBATEIILCKUW  MHCTPYMEHT  IO3HAHUS,
(hopMyIUpOBaTh BOMPOCH], (GUKCUPYIONINE TPOTHBOPEUHE, MPOOIEMY, CAaMOCTOSTSIIEHO
YCTaHaBJIMBATb MCKOMOC W OAHHOC, q)OpMI/IpOBaTI) TUIIOTE3Y, ApTYMCHTHUPOBATH CBOIO
MO3UINIO0, MHCHUE,

MPOBOJIUTH IO CAMOCTOATENFHO COCTaBJIEHHOMY IUTaHY HECJIOXKHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIEOBAHUE 110 YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4YeCKOTro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO0H;

CaMOCTOSITENIbHO  (opMynupoBaTh  00O0OIIEHHMST U BBIBOJABI IO  pe3yjbTaTaM
MPOBEAEHHOTO HAOJIO/IEHUS, WCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOTYYCHHBIX
pe3ynbTaTOB, BRIBOJIOB U 000OIICHMIA;

IMPOTHO3UPOBATh BO3MOXXHOC Pa3sBUTUC MPOLECCCA, a TAKKEC BbIABUIaTh MPEAIIOJIOXKCHHUA
0 €ro pasBUTHUH B HOBBIX YCJIOBUAX.

Patora ¢ undopmaunmueii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAITUH, TAHHBIX, HEOOXOTUMBIX IS
pelIeHUs 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIIIO
Pa3IMYHbBIX BUJIOB U (POPM MpEACTaBICHUS;

BBIOMpaTh (HOpMY MpecTaBlieHUss HHQOPMAIMU U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMamu, HHOM rpadukoi U uX KOMOUHALUSAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUYUTEIEM HIIN
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

BOCIIPUHUMATH U (HOPMYIHPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBHSAMHU U LEISIMH
oOIIeHns, SICHO, TOYHO, T'PaMOTHO BBIpAXaThb CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEHICHUs 3a/1aud, KOMMEHTHPOBAThH
MOJIy9CHHBIH Pe3yJbTaT;

B X0Jie 00CYX/ICHHsI 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBbI, IIPOOIEMBI,
pelraeMoii 3a/1auu, BBICKA3bIBaTh W1, HALICIICHHBIC HA MMOUCK PEIICHHUS, COMOCTABIISATh
CBOU CYXJICHHS C CYXKJCHUSMH JPYrHX YYaCTHHKOB JHajiora, 0OHapyKUBaTh pa3iIMyuue
U CXOJICTBO IO3HMLMUHA, B KOPPEKTHOH Qopme (opMyIUpoBaTh pasHOTIACUS, CBOH
BO3pa)KEHMUS,;

IPEACTAaBIATh PE3YyNbTaThl PELICHUS 33/1a4d, SKCIEPUMEHTa, MCCIEI0BaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4ETOM 3ajad Mpe3eHTaluHu |
0COOEHHOCTEH ayTUTOPHH;

MOHMMAaTh M UCIOJIb30BaTh MPEUMYILECTBAa KOMaHIHOW U HHAMBUYaJIbHOM pabOThI MpH
peleHnH yueOHbIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMAThH 1IeJIb COBMECTHON NIEATENbHOCTH, MJIAHUPOBATh OPraHU3allli0 COBMECTHOM
paloThl, pacnpenensTh BUIbl pabOT, 10rOBapUBATHCS, OOCYKJIAaTh MPOLECC U PE3YJIbTaT
paboTbI, 060011aTh MHEHHS HECKOJIBKHX JIIOJICH;

y4acTBOBAThH B I'PYIIOBBIX opMax paboThl (00CykaeHUs,, 0OOMEH MHEHUSIMH, MO3TOBbIE
LITYPMBI U IPYTUE), BBIOIHATH CBOIO YacThb pabOThI U KOOPIMHUPOBATH CBOM JCHCTBHS



C IpYTMMH YJI€HAMH KOMAaH[Ibl, OLIEHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT
10 KpUTEPHUIM, C(HOPMYITUPOBAHHBIM YJACTHUKAMU B3aUMOJICHCTBUSI.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBUSA

Camoopranmu3anus:

CaMOCTOSITEIIFHO COCTABJIATh IUIAH, AITOPUTM pEUICHHs 3agadd (WM €ro 4YacTh),
BBIOMpATh C€roco0® pemeHuss ¢ Y4ETOM MMEIOMIMXCS PECypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMeHTHPOBAaTh M KOPPEKTHPOBATH BapUAHTHI PEIICHUH C y4E€TOM
HOBOH MH(pOpPMAITUH.

CﬁMOKOHTpOJIb, MOLMOHAJIbHBIA HHTEJIEKT:

BJIAJIETh CIIOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI TMpoliecca U pe3yibTaTa pelieHUs
MaTeMaTUYEeCKOM 3a1a9Hu;

MPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NpPU PEIIEHUH 3a7aud, BHOCHUTH
KOPPEKTHUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, HAWJEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OIICHMBAaTh COOTBETCTBUE pe3yjbTaTa AESTEIbHOCTH MOCTABIEHHOM L€ U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJOCTUKEHUSI LIEJIU, HaXOJUTh OLINOKY, 1aBaTh
OIIEHKY TPUOOPETEHHOMY OTIBITY.

PABOYAS MPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA» B 5-6

KJIACCAX

IHHOACHUTEJIbHASA 3AIINCKA

[IpuopureTHBIMHU 1IETIMU OOYICHHS MaTeMaTHKE B 5—6 KJ1accax sBIISIOTCS:

npoJoDKeHne  (GOPMUPOBAHHMS OCHOBHBIX MAaTEMaTHYECKMX TOHATHH  (YHCIIO,
BEIIMUMHA, TeoMeTpuueckas ¢Qurypa), oOeceunBaronuXx MPEEMCTBEHHOCTh H
MEPCIEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHUs O0yJIArOIIIUXCS;

pa3BUTHE MHTEIUICKTYAIbHBIX W  TBOPYECKHUX CIOCOOHOCTEH  OOydarommxcs,
MO3HABATEIBHON AKTHMBHOCTH, WCCIEIOBATECIbCKMX YMEHHH, MHTEpeca K H3YyYCHHIO
MaTeMAaTUKH;

MOJIBEJICHNUE 00YJAIONIMXCS Ha JOCTYITHOM JUISI HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTEeMAaTUKU U OKPYKAIOIIETO MUPA;

dbopmupoBaHre  (QYHKIMOHAIBHOW  MaTeMaTHYECKOW  TI'PaMOTHOCTH:  yMEHUS
pacro3HaBaTh MaTeMaTHYECKHE OOBEKThI B PEalIbHBIX JKU3HEHHBIX CHUTYAIHsIX,
MPUMEHSATh OCBOCHHBIC YMEHUS ISl PEUICHUS MPAKTHKO-OPUEHTHPOBAHHBIX 3aj1ad,
WHTEPIPETUPOBATh TMOJYYCHHBIC pPE3yJIbTaThl W OICHMBATh MX HAa COOTBETCTBUE
MPAKTUYCCKON CUTYAIUH.

OCHOBHBIC JIMHUU COACPKAHUA KypCa MATCMATUKHU B 5—-6 xiaccax — apI/I(i)MeTI/IquKaH n
ICOMCTPUYCCKAA, KOTOPBIC PA3BUBAIOTCH IApAJUICIIBHO, KaXK/J1asAd B COOTBECTCTBUU C CcOOCTBEHHOM
HOFHKOﬁ, OJHaKoO, HC HC3aBHUCHUMO OJHa OT ,[[perﬁ, a B TECHOM KOHTaKT€ M B3aHMOJICHCTBHM.

Taxoxe

B KYpCC MATCMATHUKU NPOUCXOIUT 3HAKOMCTBO C 3JICMCHTAMU aJ'IFe6pI>I U OIHCaTeIbHOM

CTaTUCTHKH.

I/IzyquI/Ie apH(bMeTquCKOFO MaTeprajia HAYUHACTCA CO CUCTEMATHU3AllUU U PA3BUTHUA
3HAaHUU O HATYypaJIbHBIX 4YHCJIAX, IMOJYYCHHBIX Ha YPOBHC HAYAJIBHOTO 061].161"0 06p330BaHI/I${.
HpI/I 9TOM COBCPHICHCTBOBAHUC BBIYHCIUTEILHONM TEXHHUKU U (I)OpMI/IpOBaHI/Ie HOBBIX
TCOPCTUYCCKUX 3HaHUI COYeTaeTcs C pPa3BUTHEM BBIYHCIUTEILHOMN KYJIBbTYpPbI, B YaCTHOCTU C
O6y‘~IeHI/ICM HpOCTCﬁMHM HpI/IéMaM MNPUKHUIKU U OUCHKU PC3YIILTATOB BBIYHCIICHHH. I/ISY‘-IGHI/IG



HaTypaJIbHbIX YHCEJ IPOJ0JDKaeTcs B 6 Kjacce 3HAKOMCTBOM € Ha4yaJbHbIMU MOHSTUSIMUA TEOPUU
JETMMOCTH.

Havano wm3ydeHusi OOBIKHOBEHHBIX W JCCATHYHBIX JPOOEH OTHECEHO K S5 Kiaccy. DTo
NEpPBBII 3Tal B OCBOGHHMHU ApoOei, Korja MpPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH,
NOHATUAMH TeMbl. [Ipu 3TOoM paccMoTpeHHe OOBIKHOBEHHBIX JApoOeil B TOJIHOM 00BEME
MPEIIIECTBYET M3YyYCHHIO JIECATUYHBIX IPOOEH, 4TO IeecO00pa3sHO C TOYKH 3PEHUS JIOTUKU
U3JI0’KEHUS YWCJIOBOM JIMHHUM, KOTJa IpaBWia JEHCTBUH C JAECATUYHBIMU JIPOOSIMH MOKHO
000OCHOBaTh YK€ W3BECTHBIMU aJTOPUTMAMH BBITIOJHEHUSI JEHCTBUH C OOBIKHOBEHHBIMH
IpoOsiMu. 3HAKOMCTBO C JECATUYHBIMH JPOOSMU PACHIMPUT BO3MOKHOCTH JJISi TIOHUMAaHUS
00y4aromuMUCs MPUKIIAJTHOTO TPUMEHEHHUS HOBOW 3aIMCH TPU U3YYEHHUH APYTHX MPEIMETOB U
IIPY IPAKTHYECKOM HCIosb3oBaHuU. K 6 Kilaccy OTHECEH BTOPOM 3Tal B U3y4yeHUU JpoOeil, rae
MIPOUCXOJUT COBEPIICHCTBOBAHNWE HABBIKOB CPAaBHEHHUs M MpeoOpa3oBaHUs ApoOel, 0CBOEHUE
HOBBIX BBIYMCIUTENBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHHUH, B TOM 4HCIIE
3HAYEHUH BBIPAXKEHUMN, COJEpKAIIMX M OOBIKHOBEHHBIE, U JECATUYHbBIEC JPOOH, YCTAHOBIIEHUE
CBs3€M MeXay HHMH, pacCMOTpEHHE MPUEMOB pellleHus 3ajad Ha apoou. B Hauane 6 kiacca
MIPOUCXOJUT 3HAKOMCTBO C MOHSATHUEM IPOIIEHTA.

OcoOeHHOCTbIO M3YyUEHUS TOJIOKHUTEIbHBIX U OTPULATENIbHBIX UYHUCEN SBISIETCS TO, YTO
OHM TaKXe MOTYT pacCMaTpHUBaThCS B HECKOJBKO 3TanoB. B 6 kiacce B Hayalle U3y4eHUs] TEMbI
«[lonoxuTenbHple U OTPHUIATEIbHBIE YUCHIa» BblAenseTcs noarema «llemple uncna», B pamkax
KOTOpOIl 3HAKOMCTBO C OTPHUILATEIbHBIMU YHMCIAMH M JEHCTBUSMH C MOJIO)KUTEIbHBIMU U
OTpUIATENIbHBIMU YHCIIAMU MTPOUCXOUT HA OCHOBE COJIEPKATENBHOTO MOAX0/1a. DTO MO3BOJISET
Ha JIOCTYTHOM YpPOBHE IO3HAKOMHUTh OOYYaroUIMXCs MPAKTHUECKH CO BCEMH OCHOBHBIMU
MOHATHAMHM TEMbl, B TOM 4YHCJI€ U C MpaBUJIAMU 3HAKOB IPH BBINOJIHEHUU apUPMETHUECKUX
nevictBuil. V3yueHne palMOHAIBHBIX YHUCEN HA 3TOM HE 3aKOHYMTCS, a OydeT MpOJOJIKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu oOyueHuHM pemIeHWIO TEKCTOBBIX 3a7ad B S5—6 Kjaccax HMCHOJIB3YIOTCS
apu¢pmeTnueckre npuémsl pemenus. [Ipu oTpaboTke BHIYUCIUTENBHBIX HABBIKOB B 5—06 Kiaccax
paccMaTpuBarOTCA TEKCTOBBIE 3alayM CIEIYIOIIMX BHIOB: 3aJa4d Ha JIBIKCHHUE, HA 4acTH, HA
MOKYIIKM, Ha pabOTy M NPOU3BOAUTENIBHOCTh, HA MPOLIEHTH, HA OTHOLIEHHUS U TNPONOPLUH.
OOyuaromuecss 3HaKOMATCS ¢ NMpuéMaMH peleHus 3a7ad 1nepebopoM BO3MOXKHBIX BapUaHTOB,
yuatcs paboTathk ¢ MH(opMaIMel, peIcTaBIeHHON B popMe TabIMIl WIIK AUarpaMM.

B mporpamme yueOGHOro kypca «Marematuka» HOpeaycCMOTpeHO (opMupoBaHUE
IIPONEIEBTUUECKUX alIredpandeckux npeacTaBieHuid. bykBa Kak CMMBOJ HEKOTOPOTO 4Mcia B
3aBUCHUMOCTH OT MAaT€MaTH4E€CKOrOo KOHTEKCTa BBOJIUTCS IOCTENEHHO. ByKkBeHHas CHMBOJIMKA
IIMPOKO MCIIOJIB3YETCSl MPEKIE BCEro JUlsl 3allMCH OOIIMX YTBEP)KICHUH M IPEUIOKEHHUH,
(dopMyI, B YACTHOCTHU Il BBIYUCIICHHS] FTEOMETPUUECKUX BEIMYUH, B KAUECTBE «3aMECTUTEIIS»
qucia.

B nporpamme yuebGHOro kypca «MaremaTHkay NpeACTaBICHA HarJggHas T€OMETPHs,
HamnpaBjiCHHAs Ha pa3BUTUE OOpPA3HOIO MBIIICHHUS, NPOCTPAHCTBEHHOTO BOOOPAXKEHMS,
n300pasUTENbHBIX yYMEHUH. OTO BaXHBIH STal B H3YYEHUM TEOMETPUH, KOTOPBIH
OCYLIECTBIISICTCS HA HAIVIAJHO-IIPAKTUYECKOM YpPOBHE, OIMpAaeTcs Ha HarlisiqHO-00pa3Hoe
MBIIIUIEHHE OOyyaromuxcsa. bosblias poiab OTBOAWUTCS NMPAKTHUECKOM JESTENbHOCTH, OIBITY,
HKCIEPUMEHTY, MOJAeIMpoBaHuio. OOyJaromuecss 3HaKOMATCS ¢ F€OMETPHUECKUMH (PUTypaMu
Ha TUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEHIINMHI KOH(DUTYpalIUsIMH, ydaTcsi H300pakaTh UX
Ha HeTMHOBAaHHOM U KieT4aroil Oymare, paccMaTpUBAIOT UX IpocTeiine cBoiicTBa. B mporecce
M3yUYEHHs! HarJsAHOM reoMeTpuM 3HaHUs, MOTydYeHHble 00yJaloUIMMKCS Ha YPOBHE HAYAJIbHOTO
o0riero oOpa3oBaHMs, CUCTEMATU3UPYIOTCS U PaCIIUPSIOTCS.

CornacHo y4yeOHOMY IuUlaHy B 5—6 Kiaccax H3y4aeTcsi HMHTETPHUPOBAHHBIM IpeaAMeT
«MateMaTiKkay, KOTOpbI BKJIIOYACT apu(METHUECKUil MaTepuall M HarjsHyl0 TeOMETpHIo, a
TaKKe MPOINEIEeBTUUECKUE CBEJICHHUs W3 anreOpbl, 2J€MEHTHl JIOTUKA M Hayaja OMHCaTeIbHOM
CTaTUCTUKH.



Ha uzyuenmne yueOHOro Kypca «Matemaruka» orBoautcs 340 gacos: B 5 kimacce — 170
yacoB (5 yacoB B Hezelo), B 6 kiacce — 170 yacoB (5 yacoB B HEECIIO).



COJEPKAHUE OBYYEHUA

5 KVIACC

HartypaJjbHble uncia 1 HyJIb

Harypanbnoe umcno. Psn nHatypanpabix uucen. Yucno 0. M3o0paxkeHne HaTypagbHBIX
Yycelsl TOUKaMU Ha KOOPAMHATHOM (UMCIIOBOM) IPSIMOM.

[To3unmonHas cucremMa cyucieHus. PuUMckas Hymepanus Kak IPUMEDP HENO3UIMOHHOMN
CUCTEMBbI CUMCIeHUs. [lecsaTuuHas cuctemMa CUMCIICHUS.

CpaBHeHuE HaTypaJbHBIX 4YMCEJ, CPAaBHEHUE HATYpaJbHBIX uuced ¢ HynéM. CrnocoObl
cpaBHeHUs. OKpyIJIeHHEe HaTypaJIbHbIX YHCEI.

CnoxeHre HaTypaJlbHbIX YHCEN, CBOMCTBO HyJd NpU CIOKEHUU. Bpbrunranume kak
neicTBre, 00paTHOE CIOKEHUIO. Y MHOXKEHHE HAaTypaJIbHbIX YHMCEJl, CBOMCTBA HYJS U €IUHUIIBI
IpU yYMHOXXEHUHU. JleneHue Kak JedcTBUE, 0OpaTHOe YMHOKEeHHIO0. KOMIIOHEHTHI aelcTBUH,
CBsA3b MeXJy HUMU. [IpoBepka pesynbTara apupmernueckoro neictBus. llepemectutensHoe u
COUeTaTeNIbHOE CBOWCTBA (3aKOHBI) CIOKEHUS UM YMHOXKEHHS, paclpelesuTeNbHOE CBOMCTBO
(3aKOH) YMHOKEHHSI.

Hcnonb3oBanue OykB it 0003HAYEHMs] HEM3BECTHOIO KOMIIOHEHTAa M 3alliCU CBOWCTB
apu(METUYECKUX JICUCTBUH.

JlenuTtenu U KpaTHbIE YMCIa, pa3jiokeHHe Ha MHOXUTeNnu. [IpocThie U cocTaBHbBIE YUCIA.
[Tpusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ OCTaTKOM.

CreneHb C HaTypaJbHBIM TIOKa3aTelleM. 3amuch YWCIa B BUJE CYMMBI pPa3psIHBIX
CJIaraeMblIX.

UucnoBoe BbIpaKE€HHE. BpIUKCIIEHHE 3HAYEHUN YMCIOBBIX BBIPAXKECHHUM, TMOPAIOK
BBIIIOJIHEHUST  AeWcTBUi. Vcnonp30BaHWE TPU  BBIUYKUCICHUAX MEPEMECTHTEIIBHOTO H
COUYETATEeNIbHOTO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXEHHS, pacHpelesIuTeIbHOrO CBOICTBA
YMHOXKEHUS.

Apoou

[IpencraBnenue o aApodbu Kak crocoOe 3amicu 4acTh BenuduHbl. OOBIKHOBEHHBIE APOOH.
[IpaBunbHbBIE U HeNpaBWIbHBIE IpoOu. CMeranHas Apo0k, IpeICTaBIeHHe CMEIIaHHOM 1po0u B
BUJIE HENPaBWJIBHOM JApoOM W BbIJEICHHE IEJNOM YacTH 4ucia M3 HEMpaBHIBHON apoOu.
N3obpaxenune npodeit ToukamMu Ha YMCI0BOM MpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokparieHue
npo6eit. [IpuBenenue npodu Kk HoBoMyY 3HaMeHaTeno. CpaBHEHHE IpoOeH.

CrnoxxeHue u BelUMTaHUE ApoOed. YMHOXKEHHE U JielieHHe OpoOeid, B3auMHO OOpaTHbIE
npo6u. HaxoxaeHre 4acTu 1enoro U Leioro 1o ero YacTH.

Jecsatuynas 3anuch apooeit. [Ipeacrapnenue necaTnuyHoi Apodu B BUAC OOBIKHOBEHHOM.
N3o0paxkenue aecaTUyHbIX ApobOell ToukamMu Ha 4HMCIOBOM MpsiMoil. CpaBHEHHE IECATUYHBIX
npoOei.

Apudmernueckue AEUCTBUS C JECATUUHBIME IApo0sMu. OKpyrieHUe TeCATUUYHBIX JPOOCH.

Penrenune TeKCcTOBBIX 32124

Pemenne TekcToBBIX 3amau apudmeruyeckuM crnocobom. PemieHue nmoruyeckux 3ajau.
Pemenue 3amau nepebopomM BceX BO3MOKHBIX BapHaHTOB. Vcmonb30BaHKe MPU PEHICHUU 3a7a4
TAOJIUI[ U CXEM.

Pemenue 3anad, cogepxalinx 3aBUCUMOCTH, CBS3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BpeMH,
paccTosiHMe, 1I€Ha, KOJIMYECTBO, CTOMMOCTb. EJIMHMIIBI M3MEpEeHHus: Macchl, 00bEMa, IIEHBI,
paccTOsHUA, BpEMEHH, CKOPOCTH. CBA3b MEXIY €IMHULIAMU U3MEPEHUSI KaX 10N BEIUYNHBI.

Perienne 0CHOBHBIX 33124 Ha APOOH.

[IpencraBneHye AaHHBIX B BUJIE TAOJIUI, CTOJIOYATHIX UATPaMM.

Harasanas reomerpus

Harnsaneie npencraBineHus o purypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, YroJl,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPY’KHOCTb, Kpyr. Yrou. IIpsMoii, OCTpsIid, TynOi U pa3BEPHYTHIN

YTJIBL.



JUlnHa oOTpe3Kka, METPUYECKHE €IUHULBI JUIMHBL. J[nuHa JoMaHOH, mnepumerp
MHOTOYroJIbHUKA. MI3MepeHne 1 OCTpOEHHUE YIJIOB C IOMOLIBIO TPAHCIOPTHPA.

Harnsaneie npencraBienus o Gurypax Ha IIOCKOCTH: MHOTOYTOJIBHUK, IPSMOYTOJIbHUK,
KBAaJ[paT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3ob6paxxenue ¢uryp, B TOM ymcie Ha kierdatoid Oymare. [Tocrpoenne koHpurypammii u3
qacTeil mpsiMOH, OKPY)KHOCTH Ha HEJIMHOBAHHOW M KieT4aroil Oymare. Mcrnonbp30BaHue CBOWCTB
CTOPOH U YIJIOB MIPSIMOYrOJIbHUKA, KBaJpaTa.

[Inomanas NpsAMOYroibHUKAa U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM yHciie GUryp, n300pakEHHBIX Ha KJIeT4aTol Oymare. EQMHUIBI M13MEpEHUS TII0MIA 1.

Harnsaneie mpeactaBieHuss O  NPOCTPAHCTBEHHBIX — (QHUrypax:  MPsIMOYTOJBHBIN
napajuienenunesn, Ky0, MHOTOrpaHHUKU. M3o0pakeHHe NpOCTEMIIMX MHOTOTPaHHHUKOB.
Pa3Béprku kyba u mnapamienenunena. CoznaHue Mojeneil MHOTOIpaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHUAIIOB).

OO0BEM IPAMOYroJIbHOTO Napajuienenunena, kyoa. Enununel namepenus oobéma.

6 KJIACC

HarypajbHble ynciaa

ApubmMeTrnueckne ICHCTBHUSA C MHOTO3HAYHBIMH HATYpaJbHBIMU YHCIAMU. YHCIOBBIE
BBIpKEHUS, TIOPSIOK JCUCTBUHM, MCIOJIb30BaHHWE CKOOOK. M Crmonap30BaHWe TPH BBIYUCICHUIX
MEPEMECTUTEIHLHOTO U COUETATEIHLHOTO CBOMCTB CIIOKEHHUSI U YMHOXEHUS, PacIpeeIuTeILHOTO
CBOMCTBA YMHOkeHMs. OKpYIrJI€HUE HaTypalbHbIX YUCEL.

Jlenutenn W KpaTHBIE YHWCIA, HAWOOJBIIWN OONIMI JETUTEeNh W HaWMEHbIee oOIee
KpatHoe. J[emuMOoCcTh CyMMBI U TIpou3BeieHus. [lenenne ¢ ocTaTKoM.

Apoou

OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOMCTBO NIpoOH, cokpaimieHue apobeii. CpaBHEeHHE U
ynopsiiounBanue aApooOei. Pemenne 3a1ad Ha HaXOXKIECHUE YaCTH OT IIEJIOTO M IEJIOr0 IO €ro
gacTu. [[poOHOE YmMCiIO Kak pe3yapTaT neieHus. [IpencraBineHne necaTMUHOW NIpoOW B BHIE
OOBIKHOBEHHOM JpOoOM W BO3MOXKHOCTH TNIPEJICTaBICHUS OOBIKHOBEHHOW JpoOW B BHUIE
necaTudHoM. JlecsTuaHble TpoOW M MeTpHYecKas cuctema mep. ApudMeTudeckue NEeHCTBHUS U
YHUCJIOBBIC BRIPAKCHUS C OOBIKHOBEHHBIMH M JICCITUYHBIMU APOOSMHU.

Otnomenue. [lenenne B gaHHOM OTHOIICHWH. MacmTad, mpomopius. [IpumeneHue
MPOTIOPITMI TIPH PEUICHUH 3a/1a4.

[Tonsatue mporeHTa. Beiuncienre mpoleHTa OT BEIMYUHBI U BEJIMUMHBI TI0 €€ MPOIICHTY.
BripaxkeHue NporeHTOB ACCSITHYHBIMU JIpoOsMH. PermeHue 3amayd Ha MpolieHTHL. BwipaxeHue
OTHOIIICHHUS BEJIMYMH B MPOIICHTAX.

IMonoxuTEIbHBIE H OTPULIATEIbHBIE YHCJIA

[lonoxwurensHple #  oTpUIaTeNbHble uncia. lLlenmbie wuymcna. Moayns  yucna,
reoMeTpuuecKkas HHTepHperanus Mojayis uucia. M3o0pakeHHe ducen Ha KOOPAWHATHOU
npsamoii. Ywucnosble mpoMexyTkud. CpaBHeHue uwmcen. Apudmerudyeckue ACUCTBUS C
MTOJIOYKUTEIBHBIMHU M OTPUIATEIbHBIMUA YHCIaMHU.

[IpsimoyromnpHas cuctemMa KOOpPAMHAT Ha MIOoCcKocTH. KoopauHaThl TOUKH Ha IIOCKOCTH,
abcuucca u opaunara. [loctpoenue Todek U GUryp Ha KOOPAUHATHOM MIOCKOCTH.

BykBeHHBbIE BbIpakeHHs

[Ipumenenne OyKB Ui 3aMMcH MaTEMaTHUYECKUX BBIpOKEHUHN U mpemioxeHuil. CBoicTBa
apudmeTnyeckux AeWcTBU. BykBEHHBIE BBIPAKEHHUS W UYHUCIOBBIE MOJCTAHOBKU. ByKBEeHHBIE
paBEHCTBA, HAXOXKJIEHHWE HEW3BECTHOTO KOMIOHEHTa. Dopmynbl, (GopMmynbl mepuMmerpa u
TUIOIIAIM MIPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa apaienenumnena u Kyoa.

Pellenue TeKCTOBBIX 3224

Pemenune TekcToBBIX 3amau apudmerudeckuM crocobom. PemieHue nmoruyeckux 3ajad.
Pemenue 3a1ay mepebOpoM BceX BOSMOKHBIX BAPUAHTOB.



Pemenue 3anay, conepxaiiyux 3aBUCUMOCTH, CBSI3bIBAIOLUX BEJIMYUHBL: CKOPOCTb, BPEMSI,
paccTosiHMe, 1IeHa, KOJIMYECTBO, CTOUMOCTb, INPOMU3BOJUTEIBHOCTh, BpEMs, 00bEM padOTHI.
EnuHunbsl M3MepeHusi: Macchl, CTOUMOCTH, PAacCTOSIHUS, BPEMEHH, CKOpOCTH. CBA3b Mexay
€IMHULIAMU U3MEPEHUS KaXK10 BEJIIMUUHBI.

Pemenune 3amay, CBsS3aHHBIX C OTHOLUEHUEM, IPONOPLUUOHAIBHOCTHIO BEJIUYMH,
MPOIICHTaMU; pEIIeHNEe OCHOBHBIX 3a/1a4 Ha IPOOH U TIPOLICHTHI.

OmneHka W MPHUKHUIKA, OKpYyrieHue pesyabTara. CocTaBieHHe OYKBEHHBIX BBIPOKEHHH I10
YCIIOBUIO 3a/1a4H.

[IpencraBnenne AaHHBIX C MOMOIIBIO Tabmwm u auarpamm. CrosiduaTeie AWArpaMMBIL:
YTEHUE U NocTpoeHue. UTeHne KpyroBbIX AUarpaMMm.

Harnsanasi reomerpust

Harnsanaele npencrasieHus o Gpurypax Ha mjioCKOCTU: TOUKa, MpsiMasi, OTPE30K, Iy, Yro,
JIOMaHasi, MHOTOYT OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHoe pacnosiokeHHe JBYX MPSMBIX Ha IIJIOCKOCTH, MapajulelbHbIe TpsSMBIE,
MEpIEeHIUKYIApHbIE NpsiMble. M3MepeHne pacCTOSIHUM: MEXTy JBYMsS TOYKAMM, OT TOUKH JO
MPsIMOM, JJTMHA MapUIpyTa Ha KBaJIpaTHON CEeTKe.

N3mepenue u MOCTpoeHHE YIJIOB C IMOMOUIBIO TpaHCIOPTHpa. Buabsl TpeyrojbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYIOJIbHBIM, TYNOYrOJbHBINA, pPaBHOOEIPEHHBIN, PaBHOCTOPOHHUM.
YeTbIpEXyrobHUK, MPUMEPHI YETHIPEXYTOIBHUKOB. [IpsMOyrosibHUK, KBaJpaT: HUCIOJIb30BAHUE
CBOMCTB CTOpPOH, yIJIOB, AuaroHaineil. M3o00paxkeHue reoMeTpuiyeckux GUryp Ha HeJIMHOBaHHOMU
Oymare c HCIOJb30BaHUEM LMPKYIs, JUHEHKH, YrojpHUKa, TpaHcrnoprtupa. [loctpoenus Ha
KJieT4yaroil Oymare.

[lepumerp MHOTOYrONIBHUKA. [loHATHE TUTOIIAMM GUTYPBI, €AUHULIBEI U3MEPEHUS TIIOLIA/IH.
[TpubnuxénHoe wu3MepeHue IIomaan ¢Guryp, B TOM YHCIE€ Ha KBaJpaTHOM CeTke.
[TpubnmxE€HHOE U3MEpPEHNE AIMHBI OKPYKHOCTH, IUIOLIAAN Kpyra.

CumMmeTpus: LIeHTpajIbHasl, 0CeBas U 3epKajbHas CHMMETPHUH.

ITocTpoenune cuMMeTpUUHBIX QUTYP.

Harnsanele npenctaBieHMst O MPOCTPAHCTBEHHBIX (urypax: napaenenunes, Kyo,
Mpu3Ma, MUpaMuaa, KOHYC, IWIMHADP, map u cdepa. M3o00pakeHrne nmpoCcTpaHCTBEHHBIX (QUTYP.
IIpumepbl  pa3BEPTOK MHOTOIPAaHHMKOB, LWIMHApa M KoHyca. Co3naHue Mojenei
IIPOCTPAHCTBEHHBIX (Uryp (13 Oymaru, poBOJIOKH, IUIACTUIIMHA U APYTUX MATEPUATIOB).

[Tonsitue o0bEMa, eaUHUIBI U3MepeHUs 00bEMa. OOBbEM MPSAMOYrOJILHOIO Mapasulesenunesna,
Kyo0a.

INJIAHUPYEMBIE INIPEJIMETHBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMbI
YYEBHOI'O KYPCA «MATEMATHUKA» (5-6 KJIIACCbl) HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUS
K xonmy obOydenus B S5 kjacce oOydaromwuiics MOTYYUT CIEAYIOIIUE MPEeIMETHbIE
pE3yIbTaThI:
Yuciaa v BbIYMCTIEHUS
[ToHumath ¥ MPaBUIBHO YMOTPEONATh TEPMUHBI, CBSI3aHHBIE C HATYPAIbHBIMU UYHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU.
CpaBHUBATh U YNOPSAIOUYMBATH HATYpaJbHBIE YUCIA, CPABHUBATH B MPOCTEUIINX CIydasx
OOBIKHOBEHHBIE APOOH, TeCATUUHBIE JPOOU.
CoOTHOCUTH TOYKY Ha KOOPAWHATHOW (YHCIOBOM) MPSIMOW C COOTBETCTBYIOIIUM e
YHUCIIOM M U300paXkaTh HATYpaIbHbBIE YHCIIAa TOYKAMU Ha KOOPJIMHATHOMN (YMCIOBOM) MPSMOI.
BoimonHaTe apudmernyeckue NEHCTBUS C HATYpPalbHBIMU YUCIAMH, C OOBIKHOBEHHBIMU
JIPpOOSIMU B POCTEUIITNX CITydasiX.
BrInoNTHATE IPOBEPKY, MPUKUAKY PE3yIbTaTa BRIYUCICHUN.
OxpyriaTh HaTypalIbHBIC YHCTIA.
Pellenue TeKCTOBBIX 32124



Pemate TekcToBBIE 3a/1auM apU(METHUECKIM CIOCOOOM U € TIOMOIIBIO OPraHU30BaHHOTO
KOHEYHOTO nepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pematp 3amaun, copeprkaline 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUUYUHBI: CKOPOCTb, BPEMSI,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3alIUCH, CXEMbI, TAOIUIbI, 0003HAYECHUS PU PEIICHUH 3a/1a4.

[Tonb30BaThbCcsi OCHOBHBIMHU €IUHHUIIAMH W3MEPEHUS: LIEHbI, MaCChl, PAaCCTOSIHUSI, BPEMEHH,
CKOPOCTH, BBIPA)KaTh OJIHU €IMHUIIbI BEIUYUHBI UEpE3 JIpYTHeE.

W3BnekaTh, aHAIM3UPOBATh, OIICHWBATh MH(OPMAIHIO, MPEJCTABICHHYIO B TaOIuIle, Ha
cTon04aroil quarpamme, WHTEPIPETHPOBATH MPEICTABICHHBIC JaHHBIC, UCIOJIH30BATH JaHHBIC
IIpU pelIeHNH 3aj1au.

Harnsanasi reomerpust

[lonb3oBaThcsi T€OMETPUYECKUMM MOHSATHSMHU: TOYKa, MpsMas, OTPE30K, Jyd, Yroll,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTe mpHUMepbl OOBEKTOB OKPYXKAIOIIET0 MHpa, UMEIUX (opMy H3y4EeHHBIX
reOMETPUUECKUX QUTyp.

Hcnonb3oBaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C  YIJaMu: BepUIMHA, CTOpPOHA, C
MHOTOYT'OJIbHUKAMHU: YroJl, BEpPIIMHA, CTOPOHA, AUAroHallb, C OKPY)KHOCTBIO: pajnyc, JUaMeTp,
LEHTD.

N300paxkaTe u3yyeHHbIE TeoMeTpuyeckue (GUrypbl Ha HEJIMHOBAaHHOM M KJIETYaTOU
Oymare ¢ OMOUIBIO IIUPKYJIS U JTUHEHKH.

Haxomuth IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBI0 JMHEWKH,
CTPOUTH OTPE3KU 3aJaHHON JUIMHBI; CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajuyca.

Hcnonb3oBaTh CBONCTBA CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaJipaTa JUlsl KX MOCTPOCHHUS,
BBIYMCIICHUS TUIOINALU U IEPUMETPA.

Bbruucnare nepuMeTp U mioiaap KBajapara, IpAMOYTroJIbHUKA, (UIYp, COCTaBJIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM YHCIIe (GUTYp, N300paKEHHBIX HA KJIETYaTOM Oymare.

Ilonb30BaTbCcsl OCHOBHBIMM METPUYECKUMHU €IUHHMIIAMHM W3MEPEHMS [UIMHBI, IUIOIIAIU;
BBIPAYKATh OJJTHU €IMHULBI BETUYUHBI YEPE3 IPYTHE.

Pacnio3naBare mapajuienenumnesn, KyO, MCIOJIB30BaTh TEPMUHOJIOTHMIO: BEpLIMHA, pedpo,
I'paHb, U3MEPEHUs, HAXOAUTh U3MEPEHUS MapajuleNnenunena, Kyoa.

Bbruucnare 00b€M KyOa, mapajuienenunena Mo 3aJaHHbIM H3MEPEHUsIM, I0JIb30BAThCS
eIMHUIIAMU U3MEepEeHus 00bEMa.

PemaTe HecllOKHBIE 3aa4d HAa W3MEPEHUE T'€OMETPUYECKUX BEJIWYUH B NPAKTUYECKUX
CUTYaLUsX.

K koHmy oOyueHuss B 6 kiacce oOydarouiuiics IMOJIyYUT CIEAYIOIIUME HpPEIMETHBIE
pE3yJIbTaThI:

Yucia ¥ BBIYUCTICHUSA

3HaTh U OHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIMYHBIMU BUIAMHU YUCEN M CHOCO0aMU MX
3aIUCH, EPEXOAUTH (€CIIM ITO BO3MOXKHO) OT OJHOM (hOPMBI 3aIIUCH YKCIa K JIPyroi.

CpaBHMBAaTh M YNOPSAAOYMBATH Li€Jble YHCIa, OOBIKHOBEHHbIE M JECATUYHBIE Ipo0H,
CPaBHMBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BbImonHATh, couyeTas yYCTHble M NHCbMEHHbIE NPUEMBI, apudMeTHdeckue IeUCTBUS C
HaTYpaJIbHBIMM W LEJIbIMM YHCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH  JApOOsSMH,
MIOJIOKUTEIIbHBIMU U OTPULATEIbHBIMU YMCIIAMHU.

BbrunciaTe 3HaUEHUS YMCIIOBBIX BBIPAKEHUM, BHIIOJIHATh IPUKUIKY U OLIEHKY pE3yJbTaTa
BBIUMCIIEHUH, BBINOJHATH MPeoOpa3oBaHUs YHUCIOBBIX BBIPAKEHHH Ha OCHOBE CBOMCTB
apu(pMeTHUECKUX AEHCTBHM.

CoOoTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOIIMM €l YHCIOM U
M300pakaTh YMCIIa TOYKAMH Ha KOOPJMHATHON MPSAMON, HAXOJUTh MOy b YUCIIA.

CoOTHOCUTB TOUKH B NPSMOYTOJIbHOM CUCTEME KOOPANHAT C KOOPAUHATAMM STOU TOUKH.

OKpyTsTh LieNble YUCIIa U JeCATUYHbIE JpoOU, HAXOAUTh IPUOIMKEHUS YUCell.



YucsioBble U OyKBEeHHbIE BHIPAKEHUS

[Torumath u ynoTpeOnsiTh TEPMUHBI, CBSI3aHHBIC C 3aIMCHIO CTEMCHU YHCIA, HAXOJIUTh
KBaJIpaT U KyO YUCJIA, BEIYUCIISTH 3HAYCHUS YUCIIOBBIX BRIPAKCHUN, COJCPKAIINX CTCTICHU.

[Tonp30BaThbCs MpU3HAKAMU JIETMMOCTH, PAcKiIaJblBaTh HAaTypaldbHbIE YHCIIa HA MPOCTHIC
MHOXHUTEJIH.

[Tonp3oBaTbest MacITaboM, COCTABIIATH TPOTIOPIIUKN M OTHOIIICHHSI.

Hcnosb30BaTh OYKBBI AJ1s1 0003HAYCHUS YHCEI IIPU 3aIMCH MAaTEeMATUYECKUX BBIPAKCHHUN,
COCTaBIISATh OYKBEHHBIC BBIPKCHHS U (DOPMYIIBI, HAXOIUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHUM,
OCYILECTBJISIS1 HEOOXOIUMBbIE IIOJICTAHOBKH U NPE0OpPa30BaHMUsL.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.
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Pemrate MHOTOIIIAarOBBIE TEKCTOBBIE 3a/1a4U apUPMETHIECKUM CITIOCOOOM.

Pemate 3amaud, CBsI3aHHBIE C OTHOIIEHHUEM, MPOTOPIIMOHATIBHOCTHIO  BEJTUYHH,
MPOIICHTaMHU, PeIIaTh TPU OCHOBHBIE 337]a4M Ha IPOOU U TTPOLICHTHI.

Pemrate 3amaun, comepkaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTh, BPEMS,
paccTrosiHMe, IieHa, KOJWYECTBO, CTOMMOCTb, IMPOU3BOJUTENBHOCTh, BpeMs, O0O0BEM paboTHl,
UCTIONB3Ysl apuMeTHYecKue JACHCTBUS, OIEHKY, TMPUKHUAKY, TOJh30BATHCA EIUHUIIAMU
W3MEPEHUST COOTBETCTBYIONTUX BETHMYHH.

CocraBiaTh OyKBEHHBIE BRIPAKECHHUS TI0 YCIOBHIO 33Ja9H.

N3Bnekaty uHGOPMAIINIO, TTPEACTABICHHYIO B TAOJIWIIAX, HA JUHEHHOM, CTOIOYATON WITH
KPYTrOBOM JuarpaMMax, WHTEPIPETUPOBATH MPEACTABICHHBIE NaHHBIE, MCIOIh30BaTh TaHHBIC
MIPU PEIICHUH 3a/1a4.

[IpencraBasTs HHPOPMAIUIO C TOMOIIBIO TAONIHUL, TUHEHHON U CTON0YATON AUArpaMM.

Harasignasi reomeTpus

[IpuBoauTe mpUMEpbl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIUX (HopMy H3y4EeHHBIX
reOMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, TMPUMEPHI PaBHBIX U CHUMMETPHUUYHBIX
¢buryp.

N3obpaxaTe ¢ MOMOIIBIO MHUPKYJIS, JUHEHKH, TPAHCIOPTHpPA Ha HEJIMHOBAHHOW U
KJIeT4aTol Oymare W3y4YeHHBbIC IUIOCKHE TeoMeTpuueckre GUrypsl W KOHQUTYypaluw,
CUMMETpUYHbIE (QUTYPHI.

[lonb3oBaTbcsi TrEOMETPUYECKHUMH — TOHATUSMU:  PaBEHCTBO  (GUTYp, CHUMMETpPHS,
MCI0JIb30BAaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEI: 0Cb CHMMETPHH, LIECHTP CUMMETPHUH.

Haxonuth BeNWYHMHBI YIJIOB HW3MEPEHUEM C TMOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJNMYMHBI, T[OJb30BAThCSl MPU PEHICHUH 3a/ad TIpaJyCHOM Mepoil YIJOoB,
pacro3HaBaTh HAa YEPTEkKAX OCTPHINA, MPSAMOU, pa3BEPHYTHIN U TYMOU YIJIbI.

BoruncnsaTe UIMHY JTIOMaHOW, MEPUMETP MHOTOYTOJbHHUKA, MOJb30BAThCS EAMHHUIIAMU
WU3MEepeHUs JJIMHBI, BRIPAXKaTh OJHU €MHHIIBI H3MEPEHUS UIUHBI Yepe3 Apyrue.

Haxonutb, ucnonb3ys 4epTéxHbIE HHCTPYMEHTHI, PACCTOSIHUSA: MEXKY ABYMSI TOUKAMH, OT
TOYKH /IO MPSMOM, [UTMHY ITyTH Ha KBAJAPATHOU CETKE.

Boruncnate mnomaabs GuUryp, COCTAaBICHHBIX W3 NPSIMOYTOJBHUKOB, HCIOJIB30BaTh
pa30bueHre Ha NPAMOYTOJbHUKU, HAa pPaBHbIE (QUIYpHI, JOCTpPaWBaHHE 10 MPSIMOYTrOJbHUKA,
MOJIb30BATHCSI OCHOBHBIMHM €IMHMIIAMU HM3MEPEHUs IUIOLIAAM, BbIpAXKaTh OJHU E€IUHUIIBI
M3MEPEHUS TUIOLIAAH Yepe3 ApyTHe.

PacrioznaBath Ha MOAENSAX M M300paKEHUSIX MUPAMUIY, KOHYC, HMUJIUHIP, UCIIOJIH30BATh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N300paxkaTs Ha KieT4aToi Oymare mpsIMOYTOJIbHBIN TapasuieTIenume].

Boruncnsate 00bEM NpAMOYToOIBHOTO Mapaiienenuiesa, Kyoa, mojab30BaThCsl OCHOBHBIMU
eIMHULIAMU U3MEPEHHS 00bEMa;

Pemrate HecnoxHbIe 33/1a4M HA HAXOXKJIEHUE T'€OMETPUYECKUX BEIMYHMH B MPAKTUUECKUX
CUTYaLHSIX.
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Uurarh, 3amuChIBaTh, CpPaBHUBAThb HATypallbHbIE YHCIIA;
npeaiarate U 00CyX/1aTh CIOCOOBI YIOPSIIOUMBAHUSI YUCEIL.
N300paxkaTh KOOpAMHATHYIO TMpsMYyI0, OTMeYaTh dHCla
TOYKaMH Ha KOOPJIMHATHON MpPsIMON, HaXOJUTh KOOPIUHATHI
TOYKH.

HccnenoBaTe cBoiicTBa HaTypaiabHOTO psiaa, yncen 0 u 1 mpu
CJIOEHUH U YMHOKEHHH.

Hcnonp30BaTh MpaBuilo OKPYIJICHUS HaTypaJIbHBIX YHCEIL.
BeimonHATe apudmernyeckue JeMCTBUS €  HATypaJIbHBIMHU
YHUCJIAMHU, BBIYUCIATH 3HAYEHUS YHUCIOBBIX BBIPAXKCHHU CO
ckoOkamMu 1 0e3 CKOOOK.

3anuchIBaTh NMPOU3BEACHUE B BHUJIE CTEIICHU, YUTATh CTCIICHH,
UCIIOJIb30BaTh  TEPMMUHOJIOTHIO  (OCHOBaHHE, I10Ka3aTellb),
BBIYHCIIATH 3HAYCHUS CTEIICHEH.

BBIONHATE  NPUKUAKY M OLECHKY 3HAYEHUM YHUCIIOBBIX
BBIPQKEHUM, Ipeanaratb M IPUMEHATbH IPUEMBI IIPOBEPKHU
BBIYMCIICHUM.

Hcnonp30BaTe Ipu  BBIUHUCICHUAX IEPEMECTUTENBHOE U
COUETATECIIBHOE  CBOWCTBA  CJOXKEHUS UM YMHOJXKEHU,
pacrpenenuTeNbHOEe CBOMCTBO YMHOXKEHUS; (OpMYIUPOBAThU
NPUMEHATh NpaBUiIa MPeoOpa30BaHMsI YUCIOBBIX BBIPAKEHUH
Ha OCHOBE CBOMCTB apHU(PMETUUECKUX NeHCTBUH.

HccnenoBaTh  4YMCIIOBBIE  3aKOHOMEPHOCTH, BBIIBUraTb U
00OCHOBBIBAaTh TUNOTE3bl, (OopMyIHpoBaTh 0O0OOIIEHUsS U
BBIBOJIBI 110 PE3YJIbTaTaM IPOBEIEHHOTO UCCIIEIOBAHMS.
@opMyIMpOBaTh  ONPEACNIECHUS  JEJIUTENs]l M KPaTHOTO,

bubnuoreka [HOK
https://m.edsoo.ru/7f4131ce
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HA3bIBATh JICJIUTEIN M KPAaTHBIC YKCIIA; PACIIO3HABATH IMPOCTHIE
U COCTaBHBIC YMCia; (OPMYIUPOBATh U MPUMEHITh NMPHU3HAKU
JIEMUMOCTH Ha 2, 3, 5, 9, 10; mpuUMeHSTh aJTOPUTM Pa3I0KEHUS
YHClia Ha MPOCThIE MHOYKHUTEIIH; HAXOJUTh OCTATKU OT JCIICHUS
Y HETIOJTHOE YaCTHOEC.

PacriosnaBaTh WCTUHHBIE W JIOKHBIC BBICKA3BIBAHUS O
HATypaJIbHBIX YHCIIaX, IPUBOIUTH MIPUMEPHI U KOHTPIIPUMEDHI,
CTPOUTh BBICKA3bIBAHWUS W OTPHUIAHWS BBICKA3BIBAHUH O
CBOMCTBaX HATYPaJIbHBIX YHCEII.

KoHcTpyrpoBaTh MaTreMaTH4ecKue MPEJIOKEHUS C MTOMOIIBIO
CBSI30K «H», «HJIN», «ECIH..., TO...».

Pemate TekcToBbIE 3amaunl  apUPMETHUYCCKHM  CIIOCOOOM,
WCIIOJIb30BaTh 3aBHCHMOCTH MEXKIY BEIMYMHAMH (CKOPOCTH,
BpeMsi, PacCTOSHUE; IIeHA, KOJUYEeCTBO, CTOUMOCTH H JIp.):
aHAJIU3UPOBATH u OCMBICIINBATh TEKCT 3aJauu,
nepeopMyIupOBaTh  YCIOBHE, H3BJIICKaTh HEOOXOJAMMBIC
JAaHHbIE, YCTAHABJIMBATh 3aBUCHUMOCTH MEXAYy BeIMYMHAMU,
CTPOUTH JIOTUYECKYIO LIETIOUKY PACCYKACHUM.

MopenupoBaTh  XOJl  pelIeHUs 3aJa4yd C  [OMOUIBIO
PHUCYHKA,CXEMBbl, TaOJIHUIIBL.

[IpuBonuTh, pazOuparh, OLEHUBATH pA3IUYHbIC pPEILCHUS,
3aMKCcH PeIIeHUu TeKCTOBBIX 3a/1ay.

Kputnuecku OIICHUBATD MOJTyYSHHBIN pe3yinbTart,
OCYILIECTBIISITh ~ CAMOKOHTPOJIb, ~ IPOBEpsii ~ OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTH OIIHMOKH.

Pemarp 3amaun ¢ momomiplo mepebopa BCEX BO3MOMKHBIX
BapHaHTOB.

3HAKOMHTBHCS C UCTOPHEH pa3BUTHS apUPMETHKU




PacriozHaBarh Ha ueprexax, pUCYHKaX, ONMCHIBAThb, UCIOJIb3YS
TEPMHHOJIOTHIO, M M300pa)kaTb C IOMOULIbIO YEPTEKHBIX
WHCTPYMEHTOB: TOUKY, IIPAMYI0, OTPE30K, JIy4, YroJl, JJOMaHyko,
OKPYXHOCTBb.

PacnioznaBath, NpUBOANTH IPUMEPHI OOBEKTOB PEATILHOTO MUPA,
uMeroux GopMy U3y4eHHBIX (UTYp, OLIEHUBATh UX JIMHEHHbIE
pa3Mepsl.

Wcnonb30BaTh NUHENHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIs
MIOCTPOCHUSI U U3MEPEHUS: U3MEPATH UIMHY OTpE3Ka, BEIMUUHY
yria; CTPOWUTHh OTPE30K 3aJaHHOM JUIMHBI, YroJ, 3aJaHHOU
BEJIMYMHBI; OTKJIAJbIBaTh I[UPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPYXXHOCTb 3a/IaHHOTO paJuyca.

Harnmannas ~ reomerpus. 12 N3obpaxate KoHuUrypanum reoMeTpuueckux ¢uryp u3 | bubimoreka [HOK
JInHMYM Ha MIJIOCKOCTH OTPE3KOB, OKpPYXHOCTEW, HX dYacTel Ha HEIMHOBaHHOM u | https://m.edsoo.ru/7f4131ce
KieryaToil Oymare; TmpejyiaraTh, ONHCBIBAaTH M OOCYXKIATh
CIOCOOBI, AITOPUTMBI TOCTPOCHUS.
Pacmo3naBate u m300pakaTh Ha HEJIMHOBAHHOW HKJIETYATON
Oymare mpsMOM, OCTpbIH, TYyMHOW, pPa3BEPHYTHIA  YIJIBI,
CpPaBHHMBATbh YIJIb.
BoruncnsaTe JJIMHBI OTPE3KOB, IOMaHBIX.
[loHumath ¥ HCMONB30BATh MPU PEIICHUU 3a]a4 3aBUCUMOCTHU
MEX1y eIMHUIIAMU METPUUYECKOU CUCTEMBI MEpP; 3HAKOMHUTbHCS C
HEMETPUYECKUMHU CHCTEMaMu Mep; BbIpaXaThb [UIMHY B
pa3IMYHBIX €AUHULIAX U3MEPEHUS.
HccnenoBath Gurypsl u KOHQUrypamuu, UCHOIb3YS HU(PPOBBIE
pecypchbl
MopenupoBaTte B rpauueckod, NOpeaMeTHOl dQopme, ¢
MOMOIIBI0 KOMIIBIOTEpAa TOHSTHS M CBOWCTBA, CBA3AHHBIE C
OOBIKHOBEHHOH APOOBIO.
OOBIKHOBEHHBIE IPOOH 48 Uutate u BaHI/ICIiIBaTB, CpaBHHMBaTh OOBIKHOBEHHBIE IpOOH, bubmiorexa LOK

npeasaratb, OOOCHOBBIBATH M OOCYXIaTb  CIOCOOBI
YIIOPSIIOUMBAHUS TpoOeit.

https://m.edsoo.ru/7f4131ce
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N3o06paxath OOBIKHOBEHHBIE ~ JIpoOM  TOYKaMH  Ha
KOOPJAMHATHOM  MNPsAMOM;  HCIOJB30BaTh  KOOPJIMHATHYIO
HPSIMYIO JUI CpaBHEHUS Apo0ei.

®opMyIMpoBaTh, 3alMCHIBaTh C MOMOIBIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpOOH; HCHOJB30BATH OCHOBHOE
CBOMCTBO JpoOM [Uisl COKpallleHuss ApoOeld W NpUBEICHUS
IpoOu K HOBOMY 3HAMEHATEITIO.

[IpencraBiasTh cMelIaHHYI JpoOb B BHUJAE HENPaBUWIbHOU U
BBIJIEIIATH LENYI0 YaCTh YKCia U3 HEMPaBUIbLHOU JpoOH.
Boinmonuate apudmeTnueckue JEHCTBUS € OOBIKHOBEHHBIMU
Opo0siIMU; TIPUMEHATH CBOMCTBaapU(PMETHUUECKUX JeHCTBUI
JUIS palliOHaIN3auHi BBIYMCIICHUH.

BbINONHATE NPUKUAKY M OLEHKY pe3ylibTaTa BBIYMCIICHUN;
npeaiaraTh U NPUMEHSATh TPUEMBI IPOBEPKH BHIYUCICHUH.
[IpoBoauTh WCCHIEAOBAaHUS CBOWCTB ApoOeH, omupasch Ha
YHUCIOBBIE SKCIIEPUMEHTHl (B TOM 4YHCIE C IOMOUIbIO

KOMIIBIOTEPA).
Pacrnio3HaBaTe UCTHHHBIC W JIO)KHBIC BBICKA3bIBAHUS O JPOOSIX,
NPUBOJUTH  TPUMEPbl M KOHTPIPHMEPBI,  CTPOUTH

BBICKA3bIBaHUS U OTPUIIAHUS BBHICKA3bIBAHUM.

Pematp TekcToBBIE 3a/1auM, cOJep KalIMe IpOOHbIE TaHHbIE, U
3a/laud Ha HaXO0KJIEHWE YacCTH I1IeJIOT0 U IEJOT0 M0 €ro 4acTu;
BBISIBJISITH MX CXOJ/ICTBA U PA3JIUYUSL.

MopenupoBaTh XOJ peHIeHHs 3a/addl C MOMOIIBI0 PHCYHKA,
CXEMbI, TaOJIUIIBI.

[IpuBoauTh, pazOuparh, OLEHUBATH pA3IUYHBIE pPEILCHUS,
3aMKCcy PeIIeHUu TeKCTOBBIX 3a/1a4.

Kputnuecku OLIEHUBATh HOJTY4YEHHBIN pe3ynbTar,
OCYILECTBIIATH ~ CaMOKOHTPOJIb, ~ IIPOBEPsII ~ OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTh OIIMOKH.

3HaKOMUTbCS C UCTOPUEH pa3BUTHsI apu(PMETHKU




Harnannas reOMETPHSL.
MHOroyrojabHUKH

10

OnuceiBaTth, HCHOJNB3Yyd TEPMHUHOJIOIHMIO, H300paxarb C
IOMOUIBI0  YEpPTEXKHBIX  MHCTPYMEHTOB W OT  DYKH,
MOJIETUPOBATh U3 OymMaru MHOTOYI'OJIbHUKH.

npUMepbl  OOBEKTOB pPEATbHOTO MHUpPA, HMEIOMHX (HopMy
MHOTOYT'OJIbHUKA, MNPSAMOYIOJIbHUKA, KBaJpaTa,TPEyrojabHUKA,
OIICHUBATh UX JIMHEHHBIEC Pa3MeEpBI.

BoluncnsaTe:  mepuMerp  TpPEeYrojbHUKA, MPSIMOYTrOJbHUKA,
MHOTOYT'0JIbHUKA; MJI0LIAAb PSMOYTOJIbHUKA, KBaJpaTa.
N3o06paxats OCTPOYTOJIbHBIE, MPSIMOYTOJIbHBIE u
TYNOYTOJIbHBIE TPEYTOJbHUKH.

Crpouth Ha HEIMHOBAHHOM W KierT4yaToid Oymare KBajpaT U
MPSIMOYTOJIbHUK C 3a/IaHHBIMH JUTMHAMH CTOPOH.

HccnenoBate CBOMCTBA MNPAMOYrOJbHUKA, KBajapaTa IIyTEM
JKCIIEPUMEHTa, HaONIOIEHUs, W3MEpPEHUs, MOJIEIUPOBAHMUS;
CpPaBHMBATh CBOMCTBA KBAJPATa U NPSIMOYIOJbHUKA.
KoHcTpynpoBaTh MaTreMaTH4YeCKUE NMPEMJIOKEHUS C MOMOUIBIO
CBSI30K «HEKOTOPBIN, «IF000».

PacriosHaBaTe HCTHUHHBIE M JIOKHBIE BBICKAa3bIBAHHUA O
MHOT'OYTOJIbHUKAX, IPUBOIUTH IIPUMEPBI U KOHTPIIPUMEPBI.
HcenenosaTh 3aBUCMMOCTD IUIOIIAAU KBajapaTa OT JUIMHBI €ro

CTOPOHBI.
Hcnonb3oBath CBOMCTBA KBaJpaTHOM CETKH Ui MOCTPOCHUS
¢uryp;  pa3buBarb  NPSAMOYrOJBHUK  Ha  KBaJparhl,

TPEYrOJbHUKU; COCTAaBIATh (UTYphl U3  KBaJpaToB U
OPSIMOYTOJIBHUKOB M HaxOOuUTh HX IUIOUIaAb, pa30HBaTh
¢burypsl Ha TPSIMOYTOJBHUKH M KBaApaThl U HAXOAUTh HX
IJIOIIAb.

BolpakaTe BeIMUMHY TMJIOIMIATM B Pa3IUYHBIX EAMHMIIAX
U3MEPEHHUS] METPUYECKOM CHUCTEMBl MeEp, I[OHUMAaTh U
HCITOJIB30BaTh 3aBUCHMOCTH MEXIY METPUYECKUMHU
€AMHULAMU U3MEPEHUS TUIOMIAIN.

3HaKOMHUTbCA C TpUMEpaMH TPUMEHEHUS IUIOMAgd U
MepruMeTpa B MPAKTUYECKUX CUTYaIUSX.

bubnmmoreka IHOK
https://m.edsoo.ru/7f4131ce
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Pematp 3amaun U3 peasbHOM KU3HU, IIpeIarath 1 00CyXIaTh
pa3IMYHbIE CIIOCOOBI peIIeHUs 3a/1a4

JlecsTuunbie Tpo0U

38

[IpencraBiasTh JecATHUHYIO JIpoOb B BUJE OOBIKHOBEHHOW,
YUTaThb M 3alKChbiBaTh, CPaBHUBATh JECSITHYHBIE ApOOH,
npeniaratb, OOOCHOBBIBaTH W OOCYXKIaTb  CHOCOOBI
YIOPSAOYMBAHUS AECATUYHBIX JIpOOEii.

N300paxkaTe necsATUYHbIE POOM TOYKAMHM Ha KOOPIMHATHOMN
MIPSIMOM.

BbIsSBIATE CXOJCTBA M pa3iuyusl MpaBHI apUPMETHUECKUX
NeUCTBUM ¢ HaTypaJbHBIMM YHUCIAMU U JIECATUYHBIMU
IpOOSMH, OOBSICHATH UX.

Boinmonuate  apudmernyeckue AEHCTBUA € JIECATUYHBIMU
OpoOsiMU; BBIMOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHUH.

[IpuMensTh  cBolcTBa  apu(METHUYECKUX JCHCTBUH IS
palMoHaIN3aluy BEIYMCICHUMN.

[IpuMeHsTh NpaBUIIO OKPYTICHUS AECATUUHBIX IPOOEH.
[IpoBomuTh HCCNEAOBaHUS CBOMCTB JECATUYHBIX JApoOeH,
OMHpasiCh Ha YHUCIOBBIE HKCHEPUMEHTHI (B TOM 4YHCIE C
MOMOIIBI0 KOMIIBIOTEPA), BBIABUTATh TMIIOTE3bI M MPHUBOJIUTH
X 000CHOBaHHSL.

Pacrio3naBaTh MCTUHHBIC U JIOKHBIE BBICKA3bIBAHUA O IPOOSIX,
OPUBOIUTH  NPUMEpPbl U KOHTPIPUMEPHI,  CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUH.

Pemate TekcToOBBIE 3a/auM, cojaeprKaliue ApoOHbIE JaHHBIE, U
Ha HaxXOXJEHHE 4YacTH LEJOro M MLeJoro IO €ro 4YacTy;
BBISIBIISITH X CXOJ/ICTBA U PA3IMUUSL.

MopnenpoBaTe XOJ pEIICHHs 3aladd C MOMOIIBI0 PHUCYHKA,
CXEMBbl, TaONHUILIBI.

bubnuoreka [HOK
https://m.edsoo.ru/7f4131ce
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[IpuBoauTH, pazduparh, OIEHUBATHL PA3IUYHBIC PEIICHUS,
3aIlMCH PELICHUI TEKCTOBBIX 3a4a4.

OmnepupoBaTh APOOHBIMH YHCIAMH B PEATBHBIX KU3HEHHBIX
CUTyalUsX.

Kputnuecku OLICHUBATh MOy YECHHBIN pe3ynbTar,
OCYIIECTBJIATh ~ CAMOKOHTpOJIb,  MPOBEpsisi  OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOUTH OITHOKHU.

3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS apU(DMETUKHI

Hal".]'[f[I[Haf[ reoMETpus.

Tema w  ¢uryps
MPOCTPAHCTBE

B

Pacrio3naBath Ha yepTekax, pUCyHKaX, B OKPYKalOIIEM MHPE
MPSIMOYTOJIBHBIM ~ TIapaJljIeNienunen, Ky0, MHOTOTPaHHUKH,
OTIMCBIBATh, UCIIOJIb3yS TEPMHUHOJIOTHIO, OIEHUBATh JINHCHHBIC
pa3Mepsl.

[IpuBoUTH TIpUIMEPHI OOBEKTOB PEATBHOTO MHpPA, HUMEIONTUX
(¢hopMy MHOTOTrpaHHHMKA, HPSIMOYIOJBHOTO Mapasulesenunena,
Kyo0a.

N3obpaxaTs Kyd Ha KJIeTUaTOM Oymare.

Hccnenosath CBOMCTBA KyOa, MPSAMOYTOJIBHOTO
napajuieJienuIea, MHOrOTPaHHUKOB, UCIIOJIb3YsI MOJEIIH.
PacrioznaBate u  u300paxkaTb  pa3BEPTKU  Kyba U
napajuienenunesaa.

MonenupoBaTh Ky0 M mapajienenure] u3 Oymaru u mpodux
MaTepuaioB, OOBACHATH CIOCOO MOIETUPOBAHUSI.

Haxonuts wu3MepeHus, BBIYMUCIATH IUIOUIAAb ITOBEPXHOCTH;
00BEM Kyba, MPSMOYTOJIBLHOTO Mapaslieienurea; uccie0BaTh
3aBUCUMOCTh 00bEMa Kyba OT JUIMHBI ero pedpa, BHIABUTATH U
000CHOBBIBAThH THIIOTE3Y.

Habnmionate ¥ MpPOBOIUTH aHAIOTHM MEXIY MOHATUSMU
TUIOMIAM U 00bEMa, IEpUMETpa U TMJIOMIAIN TOBEPXHOCTH.
Pacno3HaBath MCTMHHBIE W  JIO)KHBIE BBICKa3bIBaHUS O
MHOTOI'PAaHHUKAX, IMPUBOJUTh NPUMEPHl M KOHTPIPUMEPHI,
CTPOUTD BBICKA3bIBAHUS U OTPUIIAHUS BbICKA3bIBAaHUM.

Pemate 3a1aun U3 peanbHOU KU3HU

bubnuoreka [HOK
https://m.edsoo.ru/7f4131ce
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BrruncnsaTe 3HAYCHHUS BBIPOKEHHM, COJEPKAIIUX HATypajibHbIE
9uclia, OOBIKHOBEHHBIC M JCCATUYHBIC JApOOH, BBIMOJHATH
npeoOpa3oBaHus YUCEI.

Brei6upath cmoco® CpaBHEHHS YHCENl, BHIYHCICHHUH, TPUMCHSTh
CBOMCTBa apH(PMETHUSCKUX ACUCTBHA I PpaldOHATU3AMNN
BBIUHCIICHU M.

HosToperne 1110 OcymiecTBISATh CaMOKOHTPOJb BBITIONHAEMBIX JIEUCTBUH U bubmorexa LOK
000011IeHNe i P . https://m.edsoo.ru/7f4131ce
CaMOIIPOBEPKY pe3y/bTaTa BEIYUCICHUI.
Pemare  3amaum w3 peasibHOM  JKU3HHW,  NPUMEHSTH
MaTeMaTH4eCKHe 3HaHUs Ui pelleHds 3afad M3 JIPYTux
y4eOHBIX MPEAMETOB.
Pematp 3agaum pasHbIMU crioco0aMu, CpaBHUBATh - CHOCOOBI
pelIeHus 3a/1a4k, BHIOMPATh PallMOHATIBHBIN CIIOCO0
6 KJIACC (170 v)
DJIeKTPOHHBbIE
HanmeHnoBanme
(ungposbie)
pa3aesioB u Tem | KosmmuecTBo OcHoBHbIE BH/bI A€SITEJIHLHOCTH O0yYAIOUIUXCHA € Y4eTOM 00PAZOBATENbHLIE
NMPOrpamMmmbl 4acoB padoueii nporpaMMbl BOCIIUTAHMS P
pecypcsl
Boimonnate apudmernyeckue AEHCTBUS C MHOTO3HAYHBIMU
HATypallbHBIMU YHCJIaMH, HaxXOOUTh 3HAYEHUS] YHCIOBBIX
BBIPKEHUI cO CKOOKamMu u 0e3 CKOOOK; BBIYUCIATH 3HAUCHUS
BBIPQXKEHUH, COAEpKAIIUX CTENECHU. BBIMOIHATH MPUKHUIKY U
OLIEHKY 3HAYEHUH YHCIIOBBIX BBIPAXKEHUM, MPUMEHATh NpUEMBbI | bubnuoreka I[HOK
HatypanbHble uncna 30

ITPOBEPKHU  pE3yJibTaTa. Hcnons3oBaTh IIpru  BBIYUCIICHUAX
MEPEMCCTUTCIIBHOC U COUYCTATCIIbHOC CBOMCTBA CJIOXKEHUSA U

YMHOKCHU, pacnpeaciiuTCIbHOC CBOMCTBO YMHOKCHUA
OTHOCHUTCIIBHO CJIOXKCHHUA, CBOICTBa apI/I(bMeTI/I‘-IeCKI/IX
JIENCTBUI. HccnegoBathb YHCJIOBBIC 3aKOHOMCPHOCTH,

https://m.edsoo.ru/7f414736
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IPOBOJIUTH  YHUCIOBBIE  OKCIIEPUMEHTHI,  BBIABHTaTh |
000CHOBBIBaTh THIOTE3bl. DOpMyIHpOBaTh  ONMpPEICTCHHS
JETUTENs] W KPaTHOTo, HaWOOJbIIEro oOmero AETUTeNs Hu
HaMMEHBIIET0 OOIIer0 KpaTHOTO, MPOCTOTO M COCTABHOTO
YHCeN;, WCIOJBb30BaTh ATH TOHATHA TPU PEHICHWH 3ajad.
[IpuMeHsATh anrOpuUTMbl BBIUYMCIEHHUS HaWOOJBIIEro OOIIEro
JEeTUTENs] W HauMEHBIIET0 OOIINero KpaTHOTO MABYX YHCEl,
QITOPUTM  pa3JOKEHUS 4YHclIa Ha TPOCThIE MHOXKHUTEIH.
UccnenoBate ycnoBusi nenumoctd Ha 4 u 6. Wccnenosats,
o0cyxaarb, (GOpMyIUpOBaTh HOOOCHOBBIBATH BBIBOJ O
YETHOCTA CYMMBI, NPOU3BEICHUS: JBYX YETHBIX YHCEN, JBYX
HEUETHBIX YHcle, YETHOTO M HeuéTHoro umcen. McciaemnoBarh
CBOWCTBA JEIMMOCTH CYMMBI U TIPOM3BEICHHS YHUCEIL.
[lpuBoauTh TpUMEpH dYHCEX C 33JaHHBIMA CBOWCTBAMH,
pacrno3HaBaTh BEPHbIE M HEBEPHBIE YTBEPXKACHUS O CBOMCTBaX
Yycell, OMNpPOBEpraTh HEBEPHbIC YTBEPXKJIEHUS C IMOMOUIBIO
KOHTPIPUMEPOB. Kouncrpynposath MaTeMaTU4YEeCKue
MPEIJIOKEHUSI C TOMOIIBIO CBSI30K «H», «UJN», «ECIH...,
TO...». PemiaTe TeKCTOBbIE 3aqaud, BKJIIOYAIOIIME MOHSITUS
NeIMMOCTH,  apu(MEeTHUYeCKuM  CcrmocoOOM, HUCIOJIb30BaTh
nepebop BceX BO3MOXKHBIX BapUaHTOB. MoOJIENUpoBaTh XOJ
pelleHus 3aJadyd C IOMOIIBI0 PUCYHKA, CXEMBbI, TaOJIULIBI.
[IpuBonuTh, pazOuparh, OLEHUBATH paA3IUYHbIE pPEILICHUS,
3aMMcH pelIeHud TeKCTOBBIX 3anad. Kputuyecku olieHUBATh
MOJIYYEHHBIH pPE3yNbTaT, HAXOAUTh OMIMOKH, OCYIIECTBIISTH
CaMOKOHTPOIIb, IPOBEPSS OTBET Ha COOTBETCTBUE YCIOBUIO

Harnsagnas reomMeTpus.
HpSIMLIC Ha IIJIOCKOCTHU

Pacno3HaBate Ha depTekaxX, PUCYHKaxX Cilydyald B3aUMHOIO
pacroyio’keHust JByX HpsAMbIX. HM300pakaTh ¢ MOMOIIbIO
YepTEKHBIX MHCTPYMEHTOB Ha HEJIMHOBAHHONW M KIETYaTOH
Oymare JaBe Iepecekaroluecs MpsMble, JABE MapasuleibHbIe
OpsiMble, CTPOUTH  NPAMYIO,IIEPHEHIANKYISPHYIO  JaHHOM.
[TpuBoaNTH pUMeEpbI napasieIbHOCTH "
NIEPIEHIMKYJIIPHOCTH MPSIMBIX B MpocTpaHCTBE. Pacno3HaBaTh

bubnuoreka HOK
https://m.edsoo.ru/7f414736
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B MHOIOYTOJIbHUKAaX IEPHEHAMKYJSPHbIE W Iapajule/IbHbIC
cTopoHbl. M300pakaTh MHOTOYIOJBHHKH C TapauieIbHBIMHU,
NEPHEHANKYJAPHbBIMU  cTOpoHaMH. Haxomute paccrosiHue
MEXIYy IBYMS TOYKAaMH, OT TOYKM J0 IPSMOM, JUIMHY IIyTH HA
KBaJpaTHOH CETKE, B TOM YHCIE HCHONB3Yysd MH(POBbIE

pecypcehl

Hpobu

32

CpaBHuBaTh U yHnopsao4MBaTh JApoOH, BBIOUpPATH CIOCOO
cpaBHeHus aApooOeil. [IpencraBnarsy AecaTUYHBIE APOOU B BHUJIE
O0OBIKHOBEHHBIX po0Oei 1 OOBIKHOBEHHBIE B BUJIE JECATUYHBIX,
HCI0JIb30BaTh 3KBUBAJICHTHbIE MPEJICTABICHUS IPOOHBIX YUCE
MpU WX CpPaBHEHWUHW, TMPU BBHUKCICHUsAX. Mcmoap30Bath
JecSITUYHblE JpoOM TpH MpeoOpa3oBaHUM BEJIWYMH B
METpPUUYECKON cuctemMe Mep. BrImonHATh apudmernueckue
NeUCTBUSL C OOBIKHOBEHHBIMH M JECATUYHBIMU JAPOOSMHU.
Brruncnare 3HAYEHUS BBIPAKECHHUI, coaepKaIux
OObIKHOBEHHBbIE W JECATUYHBbIE  JPOOH,  BBHIIOJIHATH
npeoOpazoBaHusi ApoOei, BeIOUpaTh CMocoO, MPUMEHSTH
CBOWCTBA apu(PMETHYECKUX NEHCTBHM I parioOHaIN3aIlUN
BblunciaeHnil. COCTaBIsATh OTHOLIEHUS U IPOTIOPIINH, HAXOIUTh
OTHOIIICHHE BEJIMYMH, JICIUTh BEIMUYNHY B JAHHOMOTHOIICHHUU.
Haxomuth 3KCHepuMEHTalbHBIM MYTEM OTHOUICHHE JUTHHBI
OKPYKHOCTH K €€ nuamerpy. MHTepnpeTupoBaTh MaciTad Kak
OTHOIIICHHE BEIWYHMH, HAaXOJUTh MacliTad IUlaHa, KapThl U
BBIUUCIISATh PACCTOSHUS, UCTIONB3Yd MacTad. OOBACHATh, YTO
TaKO€ TPOIEHT, YHNOTPeONIATh OOOPOTHI pPEUYh CO CIOBOM
«pOILIeHT». BpIpakaTh NPOIEHTH B Jpo0sSX U Japodu B
NOPOIEHTaX, OTHOLIEHHWE JBYX BEIWYHMH B IIPOICHTAX.
BbluncasTe NpoUEHT OT Yuciaa W YUCIO MO €ro IPOLEHTY.
Oxpyrnare OpoOM ¥ TMPOIEHTHI, HAXOIUTh MPUOTUKEHHS
yucen. Pemars 3amauM Ha 4acTH, HNPOLEHTHI, MPOMOPLUH, HA
HaxoJAeHue Apoou (MpoIeHTa) OT BEIUYUHBI U BEIMUYUHBI T10
e€ 1pobu (MpoLeHTy), Jpodu (IMpoLeHTa), KOTOPbIM COCTaBIIsET
OJIHa BeIMYMHA OT Apyroi. [IpuBoauTts, pa3buparb, OllEHUBATH

bubnuoreka [HOK
https://m.edsoo.ru/7f414736
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pa3IMYHbBIE PEUICHHUS, 3alUCU PEIIEHHM TEKCTOBBIX 3aJad.
W3Bnekarp  wHpOpMAIMI0O W3 TAONMIl ©W  JAHATPAMM,
UHTEPIIPETHPOBAThL  TAONUYHBIE  JAaHHEIE, ONPEACIISTH
HanOOoJIbIIIee U HANMEHBIIIEE U3 TPECTABIICHHBIX TAHHBIX

Harnsannas T€OMETPHA.
Cummerpus

Pacnio3HaBaTh Ha yepTekax U U300paKEHUsX, U300pakaTh OT
PYKH, CTPOUTH C MOMOILBIO MHCTPYMEHTOB (QUIypy (OTpPE30K,
JIOMaHYy1o, TPEYTrOJIbHUK, MPSIMOYTOJIBHUK,OKPYXHOCTb ),
CUMMETPUYHYIO JIaHHOW OTHOCUTEIBHO MPSAMON, TOYKH.
Haxomuth mnpuMepsl CHMMETpUM B OKpYXKalOIIeM MUpE.
MopnenupoBate u3 Oymaru JABe (QUIypbl, CHUMMETPUYHbBIE
OTHOCHUTENIbHO TPSAMOM; KOHCTPYMpPOBaTh T€OMETPUYECKHE
KOH(UTypalyu, UCIOoIb3ys CBOMCTBO CUMMETPUHU, B TOM YHCIIE
¢ momompio UMPOBEIX pecypcoB. MccrmemoBaTh CBOMCTBA
U3yYEHHBIX (UTYp, CBA3aHHBIE C CUMMETPHUEH, HCIOJb3Ys
IKCIIEpUMEHT, HaOmto/eHne, MoaenupoBanue. OOOCHOBHIBATH,
ONpOBEpraTh C IOMOIIBI0 KOHTPIPUMEPOB YTBEPKACHUS O
CUMMeETpUHU HUryp

bubmmoreka

[IOK

https://m.edsoo.ru/7f414736

Beipaxenus ¢ Oyksamu

Hcnonb3oBate OykBbl Ul 0003HAUEHUS 4HUCEN, NPHU 3alUCH
MaTeMaTHYECKUX  YTBEPXKAEHUH, COCTaBIATh OyKBEHHBIE
BBIPQ)KEHUS 10 YCIOBHIO 3aiaud. VccienoBaTh HeECIOXKHbBIE
YUCIIOBbIE 3aKOHOMEPHOCTH, HCIHOJb30BaTh OYKBBI IS HX
3anucd. BplUMCHATH  4MCIOBOE  3HaueHHE  OYKBEHHOTO
BBIPQ)KEHUS NpPU 3aJaHHBIX 3HAuYeHUsAX OYKB. 3amuChIBaTh
(opMyIbl: HepuMeTpa U oA IPSIMOYTOJIbHUKA, KBAApaTa;
JUITUHBI OKPY’KHOCTH, IUIOIIAN KPYra; BHIMOJIHATH BHIYHUCIECHUS
no stuM Qopmynam. CocTaBiasaTh (GOpMyJbl, BbIpakarolue
3aBUCUMOCTH  MEXJYy BEIMYMHAMU: CKOPOCTb, BpeMd,
paccTosIHUE; LIEHa, KOJIMYECTBO, CTOMMOCTB;
IPOM3BOJIUTENIBHOCTb, BpeMs, O0O0BEMPAOOTHI;  BBIIOJIHATH
BBIUMCIIEHUS] TO 3THUM ¢opmynam. HaXxonuTh HEM3BECTHBIH
KOMIIOHEHT apu(PMETHUECKOro JeHCTBUS

bubnaunoreka

[HOK

https://m.edsoo.ru/7f414736
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Harnsannas T€OMETPHA.
@urypsl Ha IIIOCKOCTH
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N300paxkaTp Ha HETMHOBAaHHOW H KJIeT4aTo Oymare c
UCII0JIb30BaHUEM 4epTEKHBIX UHCTPYMEHTOB
YEeTHIPEXYIOJIBHUKM € 3aJaHHBIMU  CBOWCTBaMH: c
napajuleIbHbIMU, NEPIEHIUKYIIPHBIMU, PaBHBIMUA CTOPOHAMH,
OpSIMBIMU  yIJIaMU W JIp., PABHOOEIPEHHBIN TPEYroJbHUK.
[Ipennarate U 0OCyX/aaTh CIOCOOBI, AITOPUTMBI MOCTPOCHHUSL.
UccnenoBath,  HCHONB3ys  SKCIEPUMEHT,  HAONIIO/EHUE,
MOJIEIUPOBAaHUE, CBOICTBA NPSIMOYroJIbHMKA, KBaJpara,
pazOuBaTh Ha TpeyroiabHUKH. OOOCHOBBIBATH, OMPOBEPTaTh C
MIOMOIIBI0 KOHTPIPUMEPOB YTBEPKACHUS O MPSMOYTOJbHUKE,
KBaJipaTe, pacro3HaBaThb BEPHbIE U HEBEPHbIE YTBEPKIACHUS.
N3mepsaTh U CTPOUTH C MOMOIIBI0 TPAHCHIOPTHPA YIJbl, B TOM
Ylclie B MHOTOYIOJIbHUKE, CpaBHUBATh YIJIbl; Paclo3HaBaTh
OCTphI€, MpsMbIe, TYIble, pa3BEPHyThIe yribl. Pacrmo3HaBats,
n300paxxarhb OCTPOYTOJIbHBIMH, MPSAMOYTOJIbHBIM,
TYNOYT OJIbHBIM, paBHOOEIPEHHBIH, PaBHOCTOPOHHHI
TPEYrOJbHUKU. BBIYUCIATH THEpUMETp MHOTOYTrOJbHUKA,
JI0LIa/1b MHOTOYTOJIbHUKA pa3buneHueM Ha
OpSIMOYTOJIbHUKM,HA ~ paBHble  (UTYpHI,  HCIOJIb30BaTh
METPUYECKUE EIUHUIBI HM3MEPEeHHs] JJIMHBl M  IUIOLIA/IH.
Hcnonb3oBarh npubamkEHHOE M3MEpPEeHHEe JUIMH U IIouaaen
Ha KJeT4yaroil Oymare, HpuUOMDKEHHOE H3MEPEHUE UTHHBI
OKPY>KHOCTH, IJIOIAN Kpyra

bubnnoreka HOK
https://m.edsoo.ru/7f414736

IlonoxutenpHbIE u
OTPULATCIIbHBIC YNCIIa

40

HpI/IBOI[I/ITL INpUMEPbI HCIIOJIb30BaHUA B peanLHoﬁ KHN3HHU
IMOJIOKHUTCIIbHBIX U OTPHULATCIIbHBIX YHUCCII. I/I306pa)KaTL O CIIbIC
quciia, IHOJOXKXHUTCIIbHBIC U OTPHULATCIIBHBIC YKCJIa TOYKAMU Ha
YHCI0BOM HpﬂMOﬁ, HCIIOJIB30BATh YUCIIOBYHO MPAMYHO JISA
CpaBHCHHA YHUCCII. HpI/IMeHﬂTB ImpaBujia CpaBHCHUA,
yrnopssaounuBaTb MLEJIbIC YHCIA; HAXOAUTb MOAYJIb YHCJIA.
(DOpMy.]'II/IpOBaTb MpaBHJIa BBIYHUCIICHUA C NOJIOKHUTCIBbHBIMA U
OTPULATCIIbHBIMU YHCJIIAMU, HAXOAWUTHb 3HAUCHUA UYUCIOBBIX
BLIpa)I(eHHfI, COJACpKaInX JEHUCTBHUS C IIOJIOKUTEIBHBIMH U
OTPULATCIIbHBIMU YU CJIAMU. HpI/IMCH}ITB CBOMCTBA CJI0XKEHUS U

bubnuoreka HOK
https://m.edsoo.ru/7f414736
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YMHOKEHUS 7151 IpeoOpa30BaHusl CyMM U IPOU3BEACHUN

[IpencraBnenue qaHHBIX

OOBCHATP W WUIIOCTPUPOBATh TOHATHE MPSMOYTOJIHHOU
CHUCTEMBl  KOOpJIMHAT HA  IUIOCKOCTH,  HUCIOJb30BaTh
TEPMUHOJIOTHIO; CTPOUTh Ha KOOPJAMHATHOW TUIOCKOCTU TOYKH
1 GUTYPHI TI0 3aJaHHBIM KOOPJAWHATAM, HAXOJIUTh KOOPIUHATHI
ToyeK. YuTaTh CTOJOYATHIE ¥ KPYrOBBIE JHArpPaMMBbI,
WHTEPIPETUPOBATH JJAHHBIC; CTPOUTH CTOJIOYATHIE AHATPAMMBI.
Hcnons3oBath nHGOpMAIIHIO, TPEICTABICHHYIO B Ta0IHMIaX, HA
auarpaMmax JUIsi pelIeHHs TEKCTOBBIX 3a1ad | 3a1ad |3
peabHOM )KU3HU

bubnnoreka HOK
https://m.edsoo.ru/7f414736

Harnsagnas ~ reomerpus.
Ourypsl B IpOCTPAHCTBE

PacriozHaBate Ha yepTexax, pUCyHKaX, ONHCHIBATh MTUPAMHUTY,
npu3My, IWIMHAP, KOHYC, IIap, W300pakaTb HUX OT pYKH,
MOJICTUPOBaTh W3 OyMarw, IUIACTHJIIMHA, IPOBOJIOKH H JIp.
[MpuBomuTE mTpHUMEpHl OOBEKTOB  OKPYXKAIOLIETO  MHUDA,
uMmeromux  ¢GopMbl  Ha3BaHHBIX  Tedn.  Mcmosb3oBath
TEpPMHHOJIOTHIO: BEpIINHA, PeOpo, rpaHb, OCHOBAHUE, BHICOTA,
pamuyc W aumamerp,  pa3Béprka.l3ydarh,  HCIONB3Ys
OKCIIEPUMEHT, HAOJIOIeHHE, H3MEpPEHHE, MOJCIMPOBAHHE, B
TOM YHCJIe KOMIIBIOTEPHOE, U OTHCHIBATh CBOMCTBA Ha3BAHHBIX
TEJ, BBISBISATH CXOJCTBA M PA3IMYMA: MEKAY NUPAMHION U
NpU3MOH;  MEXIYy IIUIMHIPOM, KOHYCOM M IIapoM.
PacriozHaBate pa3BEpTKM mMapaienenunena, Kyba, MPU3MBI,
NUpaMU/Ibl, KOHYCa, IUIMHJPA; KOHCTPYUPOBATh JaHHbIE Teja
U3 pa3BEPTOK, co3maBaTh MX Mojaenu. Co3naBaTh MOJAEIH
OpOCTPAaHCTBEHHBIX  (uryp (U3  Oymaru, HpPOBOJIOKH,
IIacTUiIMHA M Jp.) M3MepsaTh Ha MoAeNsIX: UIMHBI pédep
MHOTOI'pPaHHHMKOB, AHaMeTp mapa. BeiBoauts hopmyny o0bEMa
NpsIMOYTOJIBHOTO  Mapajuleienurnena.  BpluMcnsat 1o

bubnuoteka HOK
https://m.edsoo.ru/7f414736
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dbopmynaMm: 00BEM TPSIMOYTOJIBHOTO Tapauieenuiena, Kyoa;
HCIIOJIb30BaTh CAWHHUIBI H3MCPCHUSA O6’béMa; BBIYUCIIATH
00BEMBI TEJ, COCTABJICHHBIX M3 KyOOB, NapauIC/ICIHIIC/IOB;
peuaTth 3aga4n ¢ p€aJibHbIMHU JaHHBIMU

[ToBTOpeHue, 0600mICHNE,
cucreMaTtni3aimsa

20

Brrancnare 3HAYCHUS BBIPAKECHHUI, COJIepKaImxX
HaTypaJbHbIE, IEJIble, IIOJOXKUTEIbHBIE W OTPULATEIIbHBIC
yKclia, OOBIKHOBEHHBIE M JECSITUYHBIE ApPOOH, BBINOJHATH
npeoOpa3oBaHMsl uYucen M BbIpaxkeHWil. BpiOupate cmnoco0
CpPaBHEHMsI YHCEJl, BBIYUCICHUN, TPUMEHSITh CBONCTBA
apuMeTHIECKUX JNENCTBUI inie: palMoOHAIN3AUA
BbIUMCIIEHUN. PemaTe 3a1a4n U3 peaslbHOM KW3HU, IPUMEHSTH
MaTeMaTH4eCKHe 3HaHUs MJs pelIeHdus 3a7ad U3 JIpYTrux
npenMeToB. Pemath 3aaun pa3HbIMH CIOCOOaMU, CPaBHUBATD,
BBIOMpaTh  CcmocoObl  pemieHus  3amadu.  OCyIIeCTBIATH
CaMOKOHTpPOJIb  BBINIOJIHAEMBIX JIEHCTBUIL M CaMOIPOBEPKY
pe3ynbTaTa BBIYMCICHUN

bubnnoreka HOK
https://m.edsoo.ru/7f414736
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PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7-9 KNTACCAX

MNOACHUTEJBbHAS 3AIINCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHA
o0ecrieynBaeT U3ydeHHE IPYTrUX TUCHUIUINH, KaK €CTECTBEHHO-HAyYHOT0, TAK M TYMAaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHUs U B TIOBCEIHEBHOM KU3HH.
PazButne y oOydarommxcsi Hay4YHBIX TIPEACTABICHUH O TPOUCXOKICHHH € CYHIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MATEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B TPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB
MBIIUICHUS,, HEOOXOMMBIX Ul aJalTallid B COBPEMEHHOM IM(poBoM obmiecTtBe. M3ydenune
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HAOI0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
JEWCTBUSL U BBIBOJBI, (OpMYIMpoOBaTh yrBepxkaeHus. OcBoeHne Kypca anreOpbl oOecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOYYaIONIMXCS: OHHM HCIOJB3YIOT JIEAYKTHBHBIE U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W AaHAJIOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAYUTETBHBIM OO0OBEM CaMOCTOATEIHLHON JCSATEIHHOCTH
oOyJaromuxcs, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
JEeSATeTPHOCTHOTO TPHHIINATIA 00YIeHHUS.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» A OCHOBHOTO 0OILEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JuHUN: «Yucma u
BEIUUCIICHUS», «AJNreOpandeckue BBIPAKCHUS», «YPaBHEHHS W HEPaBEHCTBa», «DYHKIUWY.
Kaxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
W3yUYEHHs Kypca, B3aMMOJICHCTBYS C IPYTHMMH €ro JIMHUSAMH. B Xozle n3yueHus: yaeOHOTO Kypca
00y4aromuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMmy yueOHOTO Kypca «Anredpay BKIIOYEHbI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliaXx MaTeMaTH4ecKOro OoOpa3oBaHUS H
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3b1ka. ConepKaTeTbHON M CTPYKTYPHOH OCOOCHHOCTHIO YUeOHOTO Kypca «Anredpay siBIseTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepkanne nuHHM «YWCna W BBIYUCICHHS» CIYXHT OCHOBOHM JUIS JaiibHEHIIIEro
W3yUYEHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONMIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX JUIsi MMOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHITHS O YHCIE HAa YPOBHE
OCHOBHOTO 00IIIero 0o0pa3oBaHMs CBS3aHO C PAlMOHAIBHBIMU U MPPANUOHAIBHBIMH YHCIAMH,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEIILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YKMCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «ANreOpandeckre BBIPAXKCHHUS» U
«YpaBHEHUSI W HEPABEHCTBa»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOyYarOIIMXCS
MaTeMaTUYeCKOTO arapara, HEOOXOJWMOIrO Uil PpEHICHUs 3aJad MaTeMaTHKH, CMEKHBIX
MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHus
yuyeOHBIH ~ MaTepuan TPYNNUpPYyeTcs BOKPYT  PallMOHANBHBIX  BBIpaXKeHHWH.  AnreOpa
JEMOHCTPHUPYET 3HAUEHUE MATEeMAaTHUKH KakK S3bIKa JJIsi MOCTPOCHUS MAaTEMaTHYECKUX MOJIENEeH,
OTIMICaHHUs TMPOLIECCOB U SIBICHUH peabHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TaKkKe
JanbHEelIee pa3BUTHE AalNTOPUTMHYECKOTO MBIIIIEHUS, HEOOXOJWMOro, B YAacCTHOCTH, IS
OCBOGHHSI Kypca HH(POPMATUKUA, M OBJAJEHUE HAaBBIKAMHU JCITYKTHUBHBIX PACCYXICHHI.
[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHHs, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxanne  (QyHKIMOHATBHO-TpaUYECKOW JIMHMM  HAIEIeHO Ha  IOJy4eHHue
00Oy4aronMMuUCs 3HaHUN 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTH4ecKo MOAETH sl ONIHCAHUS
U HCCIEJOBAHUS Pa3HOOOpa3HBIX NMPOILIECCOB M SBJICHUN B mpupojae u obmecTtse. M3ydyenue
MaTepualia CHOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHsI MCIIOJIb30BaTh pa3IUyHbIe



BBIPA3UTEIbHBIC CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CHUMBOJIMYECKUE, TpaduyecKue,
BHOCHT BKJIaJ B ()OPMHPOBAHUE MPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU LIMBUIM3ALIAN
U KyJBTYPHI.

CornacHo y4yeOHOMY TuUTaHy B 7-9 Kimaccax u3ydaercsi y4eOHBI Kypc «Anrebpay,
KOTOPBIH BKJIIOYAET CIEAYIOIIME OCHOBHBIE PAa3leNibl cojepKaHus: «Yuciaa W BBIYHUCICHUS,
«AnredpanyecKue BHIPAKEHHS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yuenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezeno), B 8§ kimacce — 102 gaca (3 gaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

COJEP/KAHUE OBYYEHUA
7 KJIIACC

Yuciia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECATHUYHBIE, MEpexoj] OT OJHOM (OpMbI 3amucH Apoleil K
npyroi. IloHsiTHE palMOHAIBLHOIO YMCIIa, 3allMCh, CPABHEHUE, YIOPSIOYUBAHNUE PALlMOHAIBHBIX
yucen. ApudmMernyeckue AEHCTBUA C palliOHaIbHBIMU 4KciIaMu. Pemienue 3aqau u3 peanbHON
MPaKTUKH HAa YaCTH, HA JPOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelieM: oINpefeNieHue, npeoOpa3oBaHUe BBIPAKEHUN Ha
OCHOBE OTpejieNieHus], 3anich O0onbmux yucen. [IpoenTsl, 3amuce IpoOIEeHTOB B BUJIE APOOU U
Ipobu B BUJE MPOLEHTOB. Tpy OCHOBHBIE 33/1a4dl HAa MPOLIEHTHI, PEIlIeHUE 3a/1ad U3 peabHOM
MIPaKTUKH.

IIpuMeHeHNEe IPU3HAKOB ACTUMOCTH, PA3JIOKEHNE HA MHOXKHUTEIN HATYPAIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHask IPONOPLUOHATIBHOCTH.

AnredOpanyeckue BbIpasKeHU s

[IepemenHble, YMCIOBOE 3HAYEHUE BBIPAXKEHUSI ¢ MEpPEeMEHHOW. JlomycTUMble 3HAYEHUS
nepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH  MEXIy BeIMYMHAMM B BHUAE (OPMYIIBI.
Beruucnenus no gopmynam. IIpeobpazoBanne OyKBEHHBIX BbIPaXKEHUH, TOXKIECTBEHHO PABHBIE
BBIPAXKEHHUs, IPaBUJIa MPeoOpa3oBaHMsl CyMM M IPOM3BEAEHUI, MpaBUila PacKpbITUs CKOOOK U
IIPUBEICHUS MOJIOOHBIX Cl1araeMbIX.

CBoOMiCTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

Opnounensl U MHOrowieHsl. Crenenb MHOrouieHa. ClloKeHHE, BBIYUTAHUE, YMHOKCHHE
MHOTOWIEHOB. DOpPMyJbl COKpAIIEHHOIO YMHOMKEHUS: KBaJgpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBapaToB. Pa3noxkeHne MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHus 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb yYpaBHEHUs, IpaBUia NpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIIO KOPHEH JIMHEWHOIO YpaBHEHUS,
pelleHHe JHMHEWHBIX ypaBHEHMM. CoOCTaBlI€HHME ypaBHEHUN IO YCIOBHUIO 3ajauu. PemieHue
TEKCTOBBIX 33/]1a4 C IOMOLIbIO YPABHEHUM.

JIuHeliHOE ypaBHEHME C JBYMsI IIEpeMEHHbIMH M ero rpadpuk. Cuctema IBYX JHMHEHHBIX
ypaBHEHUH € JByMs MNepeMeHHbIMH. PelneHue cucTteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumepsI perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunata Touku Ha mnpsmMol. YuciioBble NPOMEXKYTKH. PaccrosiHue Mexay IByMs
TOYKaMH KOOPAUHATHOU MPSMOMU.

[IpsmoyronbHast cucrema koopauHat, ocu Oxu Oy. AOcmucca M opIuHaTa TOYKH Ha
KOoOpAMHATHOM TuiockocTH. [IpumMepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTei. [lonstue ¢ynkuun. I'paduk Pyaknun. CpoiictBa  (QyHKIMIA.
JIuneitnas ¢ynkuus, e€ rpaduk. ['padux pynkumun y = |x|. ['paduueckoe perienue JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPaBHEHUM.



8 KJIACC

Yuciaa ¥ BEIYMCICHUS

KBangpatusiii kopenb u3 uncia. [lonarue o0 wuppanmoHanbHOM uyucie. JlecsTuyHble
NpUOJIMKEHNUS UPPALMOHATBHBIX uncesl. CBOMCTBA apuMETHUECKUX KBAJPATHBIX KOPHEH U UX
MIPUMEHEHHE K NpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUM M BBIYMCIEHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Aaredpanyeckue BbIpaKeHHs

KBanpatublil TpEXUsieH, pa3aoKeHUE KBaJPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO ayreOpamveckoir npodu. CroxeHwue,
BBIYMTAHUE, YMHOXKEHUE, JielieHue anreOpanueckux apoOeil. PanmoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBa

KBanpatHoe ypaBHeHue, (opmyna KopHEH KBaJpaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JMHEWHBIM U KBaapaTHbIM. Ilpocreiimine npoGHO-
palyoHaIbHbIE ypaBHEHUS.

I'pacdmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs IE€pEeMEHHBIMHU. [Ipumepsl pemeHns CUCTeM HEIWHEHMHBIX YpaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6nacTh onpeneaeHuss ¥ MHOXKECTBO 3HaYeHH (yHKIUU. CriocoObl
3aanus QyHKITUH.

I'padux dyaxkumu. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GyYHKIHM, 0TpaXkaloUINX peaabHbIe MTPOIECCHI.

OyHKIMH, ONUCHIBAIONIKE MPSAMYI0O M OOpaTHYIO MPOMOPLHOHAIbHbIE 3aBUCUMOCTH, UX
rpaduxu. Oyskmmu y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pelicHre ypaBHCHHI U CUCTEM
YpaBHEHUH.

9 KIIACC

Yucsia 1 BBIYUCICHUSA

PanonanbHble yuciia, UppalMoHaIbHbIE YHUCIA, KOHEUHbIE U OECKOHEUHBIE JECITUYHbIC
npoOu. MHOXKECTBO J€HCTBUTENBHBIX 4YHCEN, JACHCTBUTEIbHbIE 4YHCIA KaK OECKOHEUHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOYKECTBOM
JNEUCTBUTEIBHBIX YACET U KOOPAUHATHON IIPSIMOM.

CpaBHeHUE JEWCTBUTENBHBIX YHUCEl, apu(MeTHYecKHe IEHCTBHS C AECHCTBUTEIbHBIMU
YK CIIAMHU.

PasMepsl OOBEKTOB OKPYKAIOLIET0 MHpa, IUTEIBHOCTh IPOLIECCOB B OKPY)KAIOLIEM
MHpE.

[TpubnmxéHHOE 3HAYEHHWE BEIUYMHBI, TOYHOCTh MNpHOMKeHHs. OKpyrieHue 4yuced.
IIpuknaka v OLlEHKa pPEe3yIbTaTOB BHIYUCICHUIA.

YpaBHeHHUS U HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PellieHne ypaBHEHUH, CBOAAIIMXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHUs ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEHHWH.  PemeHne  TEKCTOBBIX  3ajay
anreOpandeckuM METOJIOM.



VYpaBHeHHE C JIBYMS NEpPEeMEHHBIMH U ero rpaduk. PemeHune cucteM ABYX JTHHEWHBIX
YpPaBHEHUH C JBYMs IIEpEMEHHBIMU. PellleHHe cucreM JBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpoH cremneHu. |'paduueckass MHTEpIpETalns CUCTEMbl YPaBHEHUH C
JBYMS IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpanvdeckuM CrocoOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne JNMHEMHBIX HEPAaBEHCTB C OJAHOW NEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHON mnepeMeHHOW. KBanpaTHplie HepaBeHCTBa. |'paduyeckas mHTEpHpeTanms
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

D yHKUUHA

KBangparnunas ¢ynkmus, e€ rpadpuk u cpoiictBa. I[lapabGona, KOOpIUHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbL.

Ipadukn dysxrmit: y = kx, y = kx + b, y = k/x, y = X%, y = \x, y = |X| 1 ux cBoiicTpa.

Yucii0BbIe 0CJIEA0BATEIBHOCTH U NPOIPECCUH

[ToHsiTHE YMCIIOBOW MOCIEI0BATENIBHOCTH. 3a/laHUe IOCIIE0BATEIbHOCTH PEKYPPEHTHOMN
dhopmyroit u popMysioi N-To UeHa.

Apudmernueckas U reomerpuueckas — nporpeccur.  Dopmynsl  N-ro  uieHa
apu(MeTHyecKoil ¥ reoOMeTpUUECKO MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N300paxkenue uieHOB apu(pMETHUYECKOW U T€OMETPUYECKOM MpOTpeccHil TOukaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.

INIAHUPYEMBIE MNPEIAMETHBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMDbBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

K koHmy oOydyeHuss B 7 kJjacce OOydYalOMIMICS TMOJIYYUT CIACAYIOMIHUE TPEIMETHBIC
pEe3yIbTaThI:

Yucsia 1 BBIYUCTCHHUSA

BoinonHATh, coderass yCTHbIE W MHCbMEHHBIE NPUEMBI, apupMeTHUYecKue AECUCTBUS C
paloHaIbHBIMU YHCIAMHU.

Haxonuth 3HaueHHsS YHCIOBBIX BBIPAKEHUN, NPUMEHATH Pa3sHOOOpa3HbIE CIOCOOBI U
NpuEMBbl  BBIYMCICHHUS 3HAYCHUN JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (popMBI 3amucu Yucen K Apyroi (mpeoOpa3oBHIBATh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh U YHOPSAIOUMBATH PAlIUOHAIIbHBIE YUCIIA.

OxpyriaTh ynca.

BhINONHATE PUKUIKY M OLEHKY pEe3yNbTaTa BBIYMCICHUH, OIICHKY 3HAYEHUN UYMCIOBBIX
BBIPKEHUN. BBIMONHATE EHCTBUS CO CTETIEHAMHU C HATYPaJIbHBIMH MMOKA3aTEISIMHU.

[IpuMeHsTh MPU3HAKK JEIUMOCTH, Pa3iokKeHHe Ha MHOXKUTEIH HATypalbHbBIX YHCET.

PemaTth mnpakTUKO-OPHUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHHUEM BEIUYHH,
MPONOPIUOHATBHOCTBIO BEJIMYUH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3YyIbTaThl PELICHUS 3a]a4
C Y4€TOM OTpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

AuredpanyecKkue BbIPaKeHHA

Hcnonb3oBath anredpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMS y4eOHOTO MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BHIPAKEHUN TIPU 3aJJAHHBIX 3HAYCHUSIX TIEPEMEHHBIX.

BrimonHATh TpeoOpazoBaHus 1ENOTO BBIPAXKEHUS B MHOTOWIECH MPHUBEACHUEM TMOI0OHBIX
ClIaraeMbIX, PaCKPBITHEM CKOOOK.

BbINOMHATE yMHOXKEHHE OJHOYJIEHA HAa MHOTOYJIEH M MHOTOWIeHa Ha MHOTOYJIEH,
MPUMEHSTH POPMYIIBI KBaapaTa CyMMBI U KBaJpaTa pasHOCTH.



OcymiecTBiATh pa3ioXKEeHUE MHOTOWIEHOB HA MHOKHUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKH OOIIEero MHOKHUTENS, TPYIIUPOBKH ClaraeMbIX, IpUMEHEeHUs: (GOopMysT COKpamEHHOTO
YMHOKCHHUSL.

[IpumensTh npeoOpa3oBaHUs MHOTOWICHOB Ui pEIICHHs pa3jIuyHbIX 3343y U3
MAaTE€MAaTUKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHOMN IPAKTUKHU.

Hcnonb3oBaTh CcBOICTBa cTENEHE ¢ HAaTypaJlbHBIMU MOKa3aTelsIMU Ui IpeoOpa3oBaHus
BBIPAXKCHUM.

YpaBHeHHUs U HEPABEHCTBA

PemaTte ymHeElHBbIE ypaBHEHHUs C OJHOM IMEPEMEHHOM, MPUMEHSS MpaBuja MEepexoJa OT
HCXOJIHOTO YpPaBHEHUS K paBHOCHUIBHOMY eMy. IIpoBepsTs, SBISIETCS JIM YUCIO KOpPHEM
YPaBHEHUS.

[IpumensTh rpadguueckre MeTo bl IPH PELICHUH JTUHEWHBIX YPaBHEHUH U UX CHCTEM.

[ToxpOupath npuMepsl map YUCe, SBISIOMNUXCS PEIEHUEM JTUHEMHOTO ypaBHEHUS C IBYMS
IIEPEMEHHBIMU.

Crpoutrh B KOOPAMHATHOW IUIOCKOCTH Tpa@UK JHUHEWHOTO YpaBHEHHS C JIBYMs
MIEPEMEHHBIMHU, N0JIb3YACh I'PpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS ypaBHEHUS.

Pemarps cucrembl ABYX JMHEHHBIX ypaBHEHHMIl C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocraBiATh M pelIaTh JMHEWHOE YpaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJa4yM IOJIy4ECHHBIN
pe3ynbTar.

LORIIN1700

N300paxkaTe HA  KOOPAMHATHOMMOPSAMON  TOYKH, COOTBETCTBYIOLIME  3aJaHHBIM
KOOpJIWHATaM, Jy4H, OTpPE3KH, WHTEpBalbl, 3alUCBIBAaTh YHCIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm s3bIKE.

OTrmedaTs B KOOPAMHATHOM INIOCKOCTHM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHEeWHbIX QyHKIui. CTpouTh rpaduk GyHKIUH y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMI M3BECTHbIE 3aBUCHUMOCTH MEXIY BEIUYMHAMM:
CKOPOCTb, Bp€Ms, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOIUTENBHOCTb, BpeMH,
00bEM paboTHI.

HaxonuTh 3HaueHne GpyHKIMN 110 3HAYEHHUIO €€ apryMeHTa.

[lonumath rpaduyeckuil cnocod NMpeicTaBiIeHUs M aHAIW3a MHPOPMALUMM, WU3BIEKaTh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEANbHBIX IPOLECCOB U 3aBUCUMOCTEH.

K xoHmy oOyuenuss B 8 kuacce oOydarouiuiics IMOJIyYUT CIEAYIOIIUME HpPEIMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HayalbHBIE IPEICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YUCEN IS
CpaBHEHMsI, OKpYIJIEHUS M BBIUMCICHHMH, M300pakaTh AEHCTBUTENbHBIE YHUCIIAa TOYKAMU Ha
KOOPAWUHATHOM MPAMOHA.

[IpuMeHsATh NOHATHE apU(METHUYECKOIO KBAJAPATHOIO KOPHS, HAXOJIUTh KBaJpaTHbHIC
KOPHH, MCIIOJIb3Ys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BBIIIOJIHATH IPE0Opa30BaHus BbIpaKEHUMH,
CoJZIeprKaluX KBaJpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHCEI C TMOMOULIbIO JIECATUYHBIX ApoOei u
crenener uncia 10.

AuredpanyecKkue BbIPaKeHHA

[IpuMeHsATh TMOHATHE CTENEHW C LENbIM I[OKa3aTeleM, BBIIOJHATH HpeoOpa3oBaHUs
BBIPAKEHUH, COAEPKALUX CTENIEHH C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXJECTBEHHBIE MPEOOpa3oBaHMs PALMOHANBHBIX BBIPAXEHUH Ha OCHOBE
MPaBUJI IeHCTBUI Ha/l MHOTOWICHAMU U alredpanyecKuMHU JpoOsMu.

PacknaapiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUH s peUIeHUs pa3IMyHbIX 3a/7ad4 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOMN MPAKTUKH.



YpaBHeHuUsI 1 HEPABEHCTBA

Pemarp nuHelHbIe, KBapAaTHbIE YPABHEHUS U PALlMOHAJIbHBIE YPABHEHUS, CBOJAAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTHs MpOCTENIINE UCCIAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IpUMEHEHHEM TIpadUUecKuX TIpeACTaBIeHUil (yCTaHaBIMBAaTh, MMEET JH YPaBHEHUE WU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIbKO, U IpoYee).

[lepexoauTs OT cIOBEeCHOW (GOPMYIUPOBKH 3amadn K e€ anreOpandeckoid MOAeTH C
IIOMOIIBIO COCTaBJICHUS YPaBHEHUsS WJIM CHCTEMbl ypaBHEHUM, WHTEPIPETUPOBaThH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJIY4EHHbIN pe3yNbTar.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpPAaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 HLIOCTPALUIO
MHO>KECTBA PELlIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumath W  UCHONMB30BaTh  (PYHKIMOHAJIBHBIE TOHATUS U S3BIK  (TEpPMUHBL,
CUMBOJIMYECKHUE O003HAYCHUS), ONPENENSITh 3HauYeHHWE (PYHKIMU [0 3HAUYCHUIO apTyMEHTa,
OTIPEIeNATh CBOMCTBA PYHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 31eMEeHTapHbIX QYHKIUNA BUJIA:

y=kix,y=x% y=x%y=|x|, y= VX, OmHCbIBaTH CBOICTBA UHCIOBOH (BYHKIHH IO €&
rpaduky.

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

Yucia v BBIYUCTICHUSA

CpaBHUBaTh U YHOPSAI0UYMBATH PAllMOHAIbHBIE U UPPALIMOHAIIBHBIE YUCIIA.

BoinonuaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMACbMEHHBIE NPUEMBI, BBITIOJIHATH BEIYMCIICHHS C UPPALMOHAIBHBIMA YUCIIAMM.

Haxonuth 3HaueHUs CTENEHEN ¢ LENbIMU NOKa3aTeNs MU U KOPHEH, BBIYUCIIATH 3HAYECHUS
YHUCIIOBBIX BBIPAKECHUN.

OKpyrisiTe JE€WCTBUTENBHBIE YHCIA, BBIOJHATh NPUKUIKY pE3yibTaTa BBIYMCIICHHIA,
OLICHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pewlate nuHEHHBIE M KBaJpaTHbIE YpPaBHEHHUs, YpPAaBHEHUsS, CBOJSAIIMECS K HUM,
npocTreire JpoOHO-pallMOHAIbHBIE YPAaBHEHHUS.

Pemrate cucteMbl JByX JIMHEHMHBIX YPaBHEHHUU C IByMs NEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISIETCS JINHEUHBIM.

Pemarh TekcToBble 3ajauM  anreOpanyecKuM CHOCOOOM C TOMOIIBIO COCTABIICHUS
YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C JBYMS IIEPEMEHHBIMHU.

[IpoBoauTH MpOCTEHIINE UCCAEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHMI, B TOM YHCIIE C
MpUMEHEHHEeM TrpapuuecKux IMpeacTaBieHuil (yCTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CHCTEeMa YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U Tpoyee).

Pemarp nuHeliHble HepaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pa)KaTh pEIICHHE
HEPABEHCTB Ha YMCJIOBOU MPAMOM, 3alIMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Pemarte cucTeMBl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIHOYANOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM MPSAMOIA,
3aIHUCHIBATh PELIEHUE C TOMOLILIO0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacrnio3HaBathk (yHKIIMHM H3y4eHHBIX BUJIOB. [IoKa3bIBaTh CXeMAaTHYECKU PACIIOJIOKEHHE Ha
KOOPJAMHATHOM TUIOCKOCTH rpadukoB ¢yHkimil Buma: Yy = kx, y = kx + b,y = k/x, y = ax® + bx +
¢,y =x3 y=1x, y = [X|, B 3aBHCHMOCTH OT 3HaUeHHI KOI(DPHIIUEHTOB, OMICHIBATE CBOHCTBA
GbyHKIUH.

Crpouth U m300pa)kaTh CXeMaTHYECKH T'paduKu KBaJApPaTHUYHBIX (YHKIIHH, OMHCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUI 1O UX rpadukam.



Pacno3naBare  kBagpatnyHyro (QyHKOHIO 10  (opmyne, HPUBOAUTH  MPHUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

Yucii0Bble 0CJIE10BATEIBHOCTH U NPOrPECCUH

Pacnio3naBate apu(MeTHUECKyt0 U T€OMETPUUYECKYI0 IPOTPECCUU MPH Pa3HBIX CIIOCOOaxX
3a/1aHusl.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYI N-TO WieHa apu(PMETHYECKOH U
F€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TIOCKOCTH.

Pemrate 3amaum, CBA3aHHBIE C YUCIOBBIMHU IOCIEA0BATEIBHOCTAMH, B TOM YHUCIE 33]1a4U
U3 peaJbHOM KU3HU (C MCIIOJIB30BAaHUEM KaJIbKYISITOPA, U(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC (102 )

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTtBo
JacoB

OcHoOBHbBIE BH/BI 1eSIT€JILHOCTH 00y4aI0IMXCSl € Y4eTOM
padoyeii mporpaMMbl BOCIMTAHUS

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Ypcaa ¥ BEIYMCIICHUS.
PaI_[I/IOHaJ'II)HI)IC quciia
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CucremaTu3upoBaTh U 00OTramarh 3HaHUSI 00 OOBIKHOBEHHBIX U
JECATUYHBIX JPOOSX.

CpaBHUBaTh M yNOPSAOYMBATH JIpOOH, NMpeoOpazoBbIBas MpuU
HEOOXOMUMOCTH  JIECATHYHBIE JApoOM B  OOBIKHOBEHHEIE,
OOBIKHOBEHHBIC B JCCATUYHBIC, B YaCTHOCTH B OCCKOHECUHYIO
NECSITUYHYIO IPOOb.

[IpumeHsTh pa3zHOOOpa3HbIE CHOCOOBI W MPHUEMBI BBIYUCIICHUS
3HaYeHUI IPOOHBIX BBIPAXKEHUH, colepKalux OObBIKHOBEHHbBIE
W JECATUYHBIC JIpOOW: 3aMEHATh TMPH HEOOXOIUMOCTH
JNECATUYHYI0  ApOoOb  OOBIKHOBEHHOH ¥  OOBIKHOBEHHYIO
JECATUYHOM, TPUBOIAUTH BBIpaXKeHHEe K (opme, Hambosee
ynoOHOW Ui  BBIUMCICHUH, TIPEoOpa3oBBIBATh JIPOOHBIC
BBIPQKEHUSI HAa YMHOXEHHE U JeJIEHUE JECATUYHBIX Jpoleil K
JEHCTBUSAM C LIETBIMU YHCIIAMHU.

[TpuBouTH YHUCIIOBBIE M OYKBEHHbIE IPUMEpPHI CTENEHH C
HATypaJIbHbIM TIOKa3aTejeM, OOBSCHSS 3HAYEHHS OCHOBAHUS
CTETNeHHU M TOKa3aTelss CTENEHU, HAXOAUTh 3HAUEHUsl CTereHei
BUJa a n (a — mo0oe palroHaIbHOE YMCIIO, N — HaTypalbHOE
YKCII0).

[Tonumate cmbicn 3amucH  OOJIBIIMX YHCEN C MOMOIUIBIO
JNECSITUYHBIX JIpoOeil u crtemened uucia 10, mpUMEHSTh UX B
pealbHbIX CUTYaIUsX.

[IpuMeHsITh MpU3HAKU IETHUMOCTH, Pa3NIoKEHUsT HA MHOXKHUTEIN
HATypaJlbHBIX YHCET.

Pemare 3amauMm Ha YacTH, WPOIEHTHI, MPOIMOPILHUHU, Ha
HaX0XJIeHHWe JpoOu (IPOIEHTa) OT BEJIMYUHBI U BEITUYHHBI IO

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90
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e€ npobu (mporeHty), qpodu (MpoleHTa), KOTOPBIA COCTABISET
OJIHA BEJIMYMHA OT IPYroi.

[IpuBoguTh, pa3duparb, OICHMBATH pa3IUYHbIC PEUICHHUS,
3aIMCH PEIICHUH TEKCTOBBIX 3a/1a4.

Pacnio3naBate 1 0OBSACHATH, OMUPASICh HA OIPENENEHHS, TPSIMO
IPOTIOPIHOHATILHBIE " o0OpartHO MPOTIOPLIIMOHATILHBIE
3aBHCHMOCTH MEXJY BEIMYMHAMH; MPUBOJIUTH MPHUMEPHI ITHX
3aBUCUMOCTEH W3 pealbHOrO MHUpa, M3 JpYTUX YueOHBIX
IPEMETOB.

Pemrate  mpakTHKO-OPHEHTHUPOBAHHBIE 3a/Ja4d Ha  JpoowH,
NPOICHTHL, TPSAMYIO ¥ OOpaTHYIO MPOIMOPIHOHAIEHOCTH,
MTPOTIOPITHH

OBnageTs anredbpanyeckod TEPMUHOJOTHEH W CHMBOJIMKOM,
MIPUMEHSTH €€ B MPOIECCe OCBOCHHS YI€OHOTO MaTrepurara.
Haxomuth 3HaueHuss OyKBEHHBIX BBIpaXEHUI MpH 3aJaHHBIX
3HAYCHUSIX OYKB; BBITIOJIHATH BEIYMCICHUS 110 (hOpPMYIaMm.
BrimonHaTe nmpeoOpazoBaHus IEIOTO BRIPAKEHUS B MHOTOUJICH
MIPUBEJICHUEM MOJOOHBIX CIaraéMbIX, paCKpPBITHEM CKOOOK.
BrImonHATE  yMHOXEHHWE OJHOYJICHA HAa MHOTOYIEH W
MHOTOYJICHAa HAa MHOTOYJICH, MPUMEHSTh (OPMYJIbI KBajpaTa

AnreOpandeckue 97 bubnuoreka [IOK
BBIPAKECHUS CYMMBI I KBAZpaTa pasHOCTH, https://m.edsoo.ru/7f415b90

OcymiecTBiATh  pa3iIOKEHHE MHOTOWIEHOB Ha MHOXKUTEIN

yTEM BBIHECEHUS 32 CKOOKHM OOLIEro MHOXHTENS, IPUMEHEHUS

(GopMynbl  Pa3HOCTH KBaJAparoB, (QOPMYNT COKpaIIEHHOTO

YMHOKEHUS.

[IpumensaT, mnpeoOpa3oBaHWE MHOTOWIEHOB [UI  PELICHUS

pa3IM4YHBIX 3a7ad U3 MAaT€MaTUKH, CMEKHBIX IIPEIMETOB, W3

pEaIbHOM NPAKTUKH.

3HAKOMMTHCS ¢ UCTOPUEN pa3BUTHsI MaTEMaTUKU

Pemrars nMHEWHOE ypaBHEHUE C OJHOM MEPEMEHHOM, IPUMEHS

MpaBAIa NEPEX0/ia OT MCXOJHOTO YPABHEHHS K PaBHOCHNIBHOMY | Bcnyorera [TOK
VYpaBHEHMS U HEPABEHCTBA 20 emy 6oJjiee IPOCTOrO BHIA.

HpOBCpHTL, ABJIACTCA JIM KOHKPETHOC YU CJIO KOPHEM YPABHCHHA.
HOI[6I/IpaTL INpUMEPBI  MMAap YHCCI, ABJIIONHUXCA PCHICHUCM

https://m.edsoo.ru/7f415b90
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JIMHEHHOI'O YPAaBHEHMS C IBYMsI [IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JHHEHHOTO
yYpaBHEHHS C JBYMsS [E€PEMEHHBIMH; IOJIB3YACh TpaduKOM,
IIPUBOJUTH IIPUMEPBI PEILICHUS YPABHEHUS.

Haxomute pemenue cucTeMbl ABYX JIMHEHMHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMHU.

CocTaBiiaTh U peliaTb ypaBHEHUE WM CUCTEMY YpPaBHEHUU IO
YCIOBUIO 33Ja4M, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33/1a4M MTOJIYYEHHBIN pe3ybTaT

N3o006paxats Ha KOOPJMHATHOU IpsAMON TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOPAHWHATAM, Jy4H, OTPE3KH,
WMHTEPBAJIbI; 3aIIUCHIBATH UX HA aIreOpandeckoM s3bIKeE.

OTrMeuaTp B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3a/IaHHBIM
KOOpJIMHATaM; CTPOUTh TpadUKU HECIOXKHBIX 3aBUCHMOCTEH,
3alaHHBIX (OopMynTaMH, B TOM YHCJIE€ C MOMOUIBIO HHPPOBBIX

nabopaTopuid.
[TpumensiTh, u3yyaThb MNPEUMYLIECTBA, HWHTEPIPETHUPOBATH
KoOpauHATSI i TpadHKiL. rpapuvecKuit § croco0 _ TIPE/ICTaBIICHHS u AHAMM3A | By oreka [TOK
OyHKINU 24 PasHOO0OPA3HOH HKIU3HEHHOH uH(popMaItt, . | https://m.edsoo.ru/7f415b90
OcBauBarh MoHATHE (DPYHKIMHM, OBJIa/IeBaTh (PYHKLIHOHAIBLHOM
TEPMHUHOJIOTHUEH.
Pacnio3naBatp nuHeliHyo QyHkuo y = kx + b, onuceiBath e
CBOWCTBA B 3aBUCHUMOCTH OT 3HaueHUH ko3 dummentos k u b.
CtpouTts rpaduky TuHEHHON QYHKIMH, GYHKIIUU Y =| X |.
Hcnonb3oBath 1U(pOBBIE pecypchl Al MOCTPOEHUS rpadUKoB
(GbyHKIMIA U U3y4eHUsI UX CBOUCTB.
[IpuBoauTE mpUMeEpHl JIMHEHHBIX 3aBUCHUMOCTEH B peallbHbIX
mporeccax M sIBJICHUSIX
Bri6upath, NpuMeHSITh OIICHUBATh CHOCOOBI CpaBHEHHS YHCEl,
BBIUMCIICHUH,  TpeoOpa3oBaHUil  BBIpAKEHUH,  pelIeHUs
[ToBTOpeHue u 060061IeHNE 6 YPABHCHHH. Bubmmorexa LIOK

OcyniecTBIATh  CaMOKOHTPOJIb  BBIIIOJIHSEMBIX JIEHCTBUN U
CaMOIIPOBEPKY pe3yibTaTa BbIUMCIEHUH, MpeoOpa3oBaHMH,
IIOCTPOEHUN.

https://m.edsoo.ru/7f415b90
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Pemwars  3amaum U3 peaNbHOM  JKHU3HU,  IIPUMEHSTH
MaTeMaTHYeCKUe 3HAHMA Ul DPELICHMs 3aJad U3 JAPYrux
IIPEMETOB.

PemaTth TekcroBble 3adauu, CpaBHUBATh, BbIOMpaTh CHOCOOBI
peuieHus 3a1a4u
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DJIeKTPOHHBbIE
HaumeHoBaHue (undgposrbie)
KoanuectBo OcHoOBHbBIE BH/IbI 1eSIT€JILHOCTH 00y4al0IMXCSl € Yy4eTOM
pa3aeyioB M TeM . o0pa3oBaTe/ibHbIE
4acoB padoyeii mporpaMMbl BOCIMTAHUS
NPorpamMmbIl pecypchl
dopMynHpoBaTh OMpPENEICHUE KBAIPATHOTO KOPHS W3 YHCIIA,
apruMETUUECKOTO KBAJIPATHOTO KOPHSI.
[IpuMensTh oOmepanuio HM3BJICYEHHUS KBAJAPATHOTO KOPHS U3
YuUCa, UCTIONB3YS TPU HEOOXOAUMOCTH KAJIbKYIISTOP.
OneHuBaTh  KBaJpaTHbIE KOPHU [EIBIMH YHUCIAMH W
JECATUYHBIMU APOOSIMHU.
CpaBHMBaTH W yHOOPSAJOYMBATH  PallMOHATHHBIC "
HppalMoOHAIbHBIE  YWCJa,  3allMCaHHBIE C  TIOMOIIBIO
KBaJpaTHBIX KOPHEH.
WccnenosaTh ypaBHEHHE X° = a, HAaXOAWTh TOYHBIE U
npuOIMKEHHBIE KOPHU TIpH a > 0.
UccnenoBaTth CBOMCTBA KBAaJApPATHBIX KOPHEW, MPOBOMAS
Hucna 1 BEIYUCIICHUS. 15 YHCIIOBBIE JKCIIEPUMEHTHI C HCIOJb30BaHHEM KambKynsTopa | bubmamorexa [IOK
KBagparHbeie KopHU (koMITBIOTEDA). https://m.edsoo.ru/7f417af8
Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAAPATHBIX KOPHEH;
MPUMEHSITh UX JUIs peoOpa3oBaHusl BhIPAKEHUN.
Boimonuate  mpeoOpa3oBaHUs — BBIPAKEHUH, COJEpKalINX
KBaJIpaTHbIEC KOPHHU.
BolpaxxaTe mepeMeHHble M3 T€OMETPUYECKUX U (DU3HUECKUX
dbopmyi.
BrbluncnsaTe 3HaueHUs BBIPAKEHUN, COJEpKalllMX KBaJpaTHBIC
KOPHH, UCHOJIB3YsI PU HEOOXOAUMOCTHU KaIbKYISATOP.
Ucnonp3oBarh B X0JA€ pemIeHUs 3aJad  dJIEMEHTapHbIE
MPEJICTABICHUS, CBSI3aHHBIE C MPUOMMKEHHBIMU 3HAYEHHUSIMU
BEJIMYMH.
3HaAKOMUTBHCS C UCTOPHUEN pa3BUTUSA MATEMATUKHU
Yucna ¥ BEIYMCIIEHU. 7 (I)opMyﬂHp()BaT], CTCIICHU C LEJIBIM BI/I6JII/IOTeKa L[OK

OMpCACIICHUC



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

CreneHs ¢ LETBIM

IIOKa3aTCICM.
Hpe,Z[CTaBJISITB 3aIMiCh OOJIBIIMX M MalbIX 4YHCEI B

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

II0Ka3aTejIeM
CTaH/IapTHOM BHJIE.
CpaBHMBaTh  4YMcClia W BEIUYUHBI,  3allMCaHHBIE C
ucnoJib30BanueM crenenu 10.
Wcnonb3oBarh 3amuch Yucesl B CTaHAAPTHOM BUAE IS
BBIPQXCHUSI pa3MEpOB OOBEKTOB, JUTMTEIBHOCTU MPOLIECCOB B
OKpPY’KaIOIllEM MUDE.
®opMyaMpoBaTh, 3alUCHIBATh B CHMBOJMYECKON (opme u
WUTIOCTPUPOBATh TNPUMEPAMU CBOWCTBA CTENEHU C LENbIM
MIOKa3aTeJeM.
[IpumensTs  cBoiicTBa  cTemeHW s IpeoOpazoBaHUs
BBIPAKEHUI, COIep KalluX CTENEHH C LEJIbIM TI0Ka3aTeeM.
BreimonHsATe  AEWCTBUS € YHCIAMH, 3alUCaHHBIMH B
CTaHJAapTHOM BuAe (YMHOXXEHHE, [eJIeHHEe, BO3BEJCHUE B
CTETICHb).
AJreGpanieckue Pacno3snaBate  KBagpaTHBIA  TPEXUYIEH,  YCTaHABJIUBATH
peipakens, KpazparHeLi 5 BO3MOKHOCTh €10 PA3IONKCHMs Ha MHOKHTEI. bubimoreka [LIOK
. PacknmanpiBath Ha MHOXUTENM KBaApaTHBIM TpéxuwieH c | https://m.edsoo.ru/7f417af8
TpextiicH HEOTPULATEIbHBIM JTUCKPUMHUHAHTOM
3anuceIBaTh alreOpanuecKkrue BhIPaKEHUSI.
Haxomuts o6nacth onpenenenus paruoHalIbHOTO BBIPAXKECHHUSL.
BBINOMHATE 4MCIIOBBIE MOACTAHOBKM M BBIYMCIISITH 3HAUYECHUE
AJreGpandeckue IpoOu, B TOM UHUCIIE C NOMOLLBIO KaJbKYIIATOPA. }
BEIPAKCHELL. 15 ®opMyaHpOBaTH OCHOBHOE CBOMCTBO anrebpamueckoil apodu | bubmmoreka [JOK
Y TIPUMEHSTD €ro I IpeoOpa3oBaHus IpoOek. https://m.edsoo.ru/7f417af8
Anrebpanieckas poos Beimonsare neiicteud ¢ anred 0
PAandECKUMHU IPOOSIMH.
[IpumensaTs npeoOpa3zoBaHus BBIPAXKECHUHN 11 PELICHUS 3a7a4.
Boipaxxate  mepemenHble U3 Qopmyn  ((PpU3UYECKHX,
T€OMETPHUYECKUX, OMUCHIBAIOIINX OBITOBBIE CHUTYAITHH)
Pacnio3naBath KBaJpaTHbIC ypaBHEHHUS.
YpaBHEHHS 1 HCPABEHCTBA. 15 3anuceiBaTh  OPMYNy KOPHEH KBajpaTHOTO ypaBHenwus; | bubmmoreka [JOK

KBanpaTtHble ypaBHEHUS

peuiaTh KBAAPATHBIC YPABHCHUA — IOJIHBIC U HCIIOJIHBIC.
HpOBOJII/ITL HpOCTCfII.HPIC HUCCICIOBaHUA KBaJApPAaTHBIX

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

Pemath ypaBHEHMS, CBOAALIMECS K KBaJpPaTHBIM, C ITOMOLIBIO
npeoOpa3oBaHUM 1 3aMEHOM IEPEMEHHOM.

Habmtonate u aHamu3upoBaTh CBSI3b MEXAY KOPHAMU U
K03 puLmeHTaMN KBapaTHOTO YpaBHEHUSI.

®opmynupoBath TeopeMy Buera, a Takke oOpaTHyo -
TEOpEMY, IPUMEHSTH 3TU TEOPEMBI JJIsl PELICHUS 3a/1a4.
Pemate TekcToBBIE 3a7aud  ANreOpanuecKHM  CIIOCOOOM:
NEPEXOIUTh OT CIOBECHOW (OPMYIMPOBKH YCIOBHS 3a1auu K
anreOpandecko MoOJAENM NYTEM COCTaBJICHHUS YypaBHEHUS;
pemarb  COCTaBJI€HHOE  ypaBHEHHE, HMHTEPIPETHPOBATH
pe3ynbrar.

3HAKOMUTBHCS C UICTOPHEH pa3BUTHUS aIreOpsl

Pacrio3naBath MHEWHbIE ypaBHEHUS C ABYMS IEPEMEHHBIMHU.
Crpouth rpaukud JHMHEWHBIX YpaBHEHUH, B TOM 4HCIE
UCIIOJIB3YS LIU(PPOBHIE PECYPCHI.

Paznuuare mapamienpHbIe U EPECEKAOIINECS NPSIMBIE 110 UX
ypaBHEHUSIM. Pemiath cucTemMbl JBYX JMHEWHBIX YPaBHEHUH C

VYpaBHEHHUS ¥ HEPABEHCTBA. 13 JBYMSI TIEpPEMEHHBIMH T0ICTAHOBKO# M CIIOKECHHEM. bubmorexa IIOK
Cucremsl ypaBHEHUI PemaTe npocrelinme cUCTEMBI, B KOTOPBIX OJHO M3 ypaBHEHHMH | https://m.edsoo.ru/7f417af8
HE SIBJIAETCS JINHEWHBIM.
[TpuBomuTh  rpaduuecKyr0  HHTEPHpPETAlUI0  pelleHUus
YpaBHEHUsI C JIByMsl NEPEMEHHBIMU U CHCTEM YPAaBHEHUU C
JBYMSI [IEPEMEHHBIMHU.
PemaTh TeKCTOBBIE 33a4u AJIreOpanvdeckuM CrocoOoM
DopMynHpoOBaTH CBOICTBa YHUCIIOBBIX HEPaBEHCTB,
WUTIOCTPUPOBATh MX HAa KOOPAMHATHOW MPSMOM, JOKa3bIBAThH
anreOpanvecKu.
YpaBHEHUs 1 HCPABCHCTBA. 12 IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/a4. bubanoreka LIOK
HepasenctBa Pemrate nuHEHBIE HEPABEHCTBA C OJHOW IIEpeMEHHOM, | https://m.edsoo.ru/7f417af8
n300paXkaTh peleHre HepPaBEeHCTBA Ha YNCIIOBON MPSMOH.
Pemate cucTeMbl JIMHEHHBIX HEPAaBEHCTB, H300pakaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YNCJIOBOM IPAMOM
®yukiuu. OCHOBHbIE S Ucnonb3oBaTh  (DYHKIMOHANBHYIO  TepMuHOJoruio  u | bubmmorexa [IOK
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IIOHATHUA

CUMBOJIHKY.

Bbruncnare 3HadeHus QpyHKIMA, 3a1aHHBIX (GopmynaaMu (TIpu
HEOOXOUMOCTH HCIIOJIb30BaTh KaJIbKYJISITOP); COCTaBIATh
TaOIHIIBI 3HAUYCHUHA (DYHKIIUH.

CrpouTs 1o Toukam rpaduku QyHKIHH.

OmnwuceiBaTh CBOMCTBAa (YHKIMU Ha OCHOBE €€ rpa)uueckoro
IPEJICTaBICHHUS.

Ucnonb3oBate (YHKIIMOHATBHYIO ~ TEPMHUHOJOTHIO U
CUMBOJIHKY.

UccnenoBate mpuMepsl rpaduKoB, OTPAKAIOIIMX pPeabHBIC
IIPOLIECCHI U SIBJICHHUSL.

[IpuBoIUTE mpUMEpPHI MPOLECCOB U SBICHUN C 3aJaHHBIMU
CBOWCTBAMHM.

Hcnonb3oBaTh KOMIBIOTEPHBIE MPOTPAMMBI Ui MOCTPOCHUS
rpadukoB QYHKUUN U U3y4EHHUS] X CBOMCTB

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

OyHKIMU. Yucnosbie
byHKIIUN

Haxomuth ¢ momompto rpaduka GyHKIUHA 3HAYEHHE OHOU U3
paccMaTpuBaeMbIX BEJTMYUH MO 3HAUYEHUIO APYroil.

B HecnoxHBIX ciydasx BbIpaxaTb (HOpMyJION 3aBUCUMOCTH
MEX1y BEIMYUHAMHU.

OnuceiBaTh XapakTep HW3MEHEHHMs] OJHOM BEJIMYHUHBI B
3aBUCHUMOCTHU OT U3MEHEHUS APYrOi.

PacrioznaBath BUIbI H3ydaeMbIX QYHKIHI.

[Toka3piBaTh CXEMaTHYECKH IIOJIOKEHHE Ha KOOPIMHATHOMN
IIIOCKOCTH rpadKkoB GyHKImi Brga: y=x 2,y =X 3, y=x,
y=Ix|.

Hcnonb3oBath (QyHKIMOHAIBHO-TpadUYecKUue MpeicTaBlICHUS
JUIS pelIeHWs] M UCCIEIOBaHHUS YPaBHEHUW U CHCTEM
YpaBHEHUH.

[IpumensaTs mudpoBsie pecypehl sl MOCTPOEHHUs TpaduKoB

byHKIMI

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

[ToBTOpeHue u o6o0IIEeHNEe

BbiOuparh, NpUMEHATh, OIEHHWBATH CIIOCOOBI CpaBHEHUS
qrcesl, BBIYMCICHUH, MpeoOpa3oBaHuil BBIPAKEHUH, pEIICHUS
YpaBHEHUM.

OcyniecTBIATh  CAMOKOHTPOJIb  BBINOJIHSEMBIX JCUCTBUM U

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
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CaMOIIPOBEPKY pe3yibTaTa BBIYUCICHHUM, NpeoOpa3oBaHUl,
IIOCTPOCHUN.

Pemwrare  3amaum W3 peaJlbHOM  JKM3HU,  IIPUMEHSATH
MAaTeMaTUUCCKUEC 3HAHUA Jid PCIICHHA 3aJad U3 JOPYyrux
IIPEIMETOB.

Pemare TekcToBBIC 3aaa4yu, CpaBHHBATb, BI)I6I/IpaTI> CIIOCOOBI
peleHus 3agaqyu
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HaunumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoaunuecTtBo
JacoB

OcHoOBHbBIE BH/BI 1eSIT€JILHOCTH 00y4al0IMXCSl € Yy4eTOM
paboyeii mporpaMMbl BOCIMTAHUS

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Uucna v BRIYUCICHUS.
JleicTBUTEIbHBIC YKCIIa

Pa3zBuBaTh  mpencTaBiieHMsT O  YMCIAX: OT  MHOXECTBa
HATypaJbHBIX YHCEJ 10 MHOKECTBA JICHCTBUTEIbHBIX YHCEIL.
O3HAKOMHUTHCS c BO3MO’KHOCTBIO MPEICTABICHUS
JNEHCTBUTEILHOTO YHCIa KaK OSCKOHEYHOM NeCATUYHON Apoow,
MPUMEHSTHh JICCATHYHBIC TPUONIKECHUS PAlUOHAIBHBIX U
HApPaAlMOHAIIBHBIX YUCE.

N3obpaxaTs NEUCTBUTENbHBIC YHCIIa TOYKAMH KOOPJAMHATHOU
MPSMOIA.

3anuchiBaTh, CPAaBHUBATh M YHOPSAOYMBATH JACHCTBUTEIbHBIE
qHCa.

BpinonHATh, coyeTas YCTHbIE M NHUCBMEHHBIE TPUEMBI,
apudMeTUYECKUE JICUCTBUS C PAIMOHAIBHBIMU  YHCJIAMHU;
HAaXOJWUTh 3HAYCHMSA CTEICHEH C IEILIMHM IIOKa3aTeasIMH U
KOPHE; BBIYMCIIATh 3HAYEHHUS YHCIIOBBIX BHIPAXKEHHUI.

[Tosyuuts mpeACTaBICHUE O 3HAYUMOCTH JIEHCTBUTEIbHBIX
YyuCcell B MPAKTUYECKOUN AESTEIbHOCTH YETIOBEKa.

AHanu3upoBaTh W JAENAaTh BBIBOABI O TOYHOCTH IPHOIMKEHUS
JIEMCTBUTENILHOTO YKCIIa IIPU PEIICHUH 3a/1a4.

OKpyriisiTb  I€WCTBUTENbHBIE YHWCIA, BBINOJHATh HPUKUIKY
pe3ynbTara BBIYHCIICHUH, OLIEHKY 3HAYECHUHYHCIOBBIX
BBIPAKCHUI.

3HAKOMUTBHCS C UCTOPHUEN pa3BUTUS MATEMATUKHU

bu6moreka [IOK
https://m.edsoo.ru/7f419d08

YPaBHCHI/IH 1 HCPABCHCTBA.

YpaBHEHUs C OTHOU
MIEPEMEHHOMN

14

OcBauBathb, 3allOMHHATh M HPUMEHATH TpadUuecKHe MEeTO[bl
IIPY PELIECHUN YPaBHEHU, HEPABEHCTB U UX CUCTEM.
Pacnio3HaBarth 1emnble 1 JpoOHbIE ypaBHEHUS.

Pemate nMHeHHBbIE M KBajJpaTHbIE YpPaBHEHMs, YpaBHEHMS,

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08
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CBOJSIIITMECST K HUM, NpOCTEHIIne ApOOHO-palMOHAIbHBIC
ypaBHEHUSI.

[Ipemiarate Bo3MOKHBIE CHOCOOBI PEIIEHUs TEKCTOBBIX 3ajad,
00CyXJaTh HMX W pelarb TEKCTOBBIE 3a/Jauyd  pa3HbIMU
cIrocobamu.

3HAKOMUTBHCS C UCTOPHUEH pPa3BUTHSI MAaTEMATUKH

YpaBHEHHs 1 HEPABEHCTBA.

Cucremsl ypaBHEHUI

14

OcBanBaTh W TPUMEHATH MPUEMBI PEIIEHUS CHUCTEMBI ABYX
JUHEWHBIX YpaBHEHUHN C JBYMS MEPEMEHHBIMU U CHUCTEMBI JABYX
ypaBHEHUH, B KOTOPBHIX OJIHO ypaBHEHHE HE SBIACTCA
JIMHEWHBIM.

Hcnonb3oBath (yHKIMOHAIBHO-TpadUUYECKUE MPeACTaBICHUS
JUIS PEIIeHUs U UCCIIEJOBAHUS YPAaBHEHUHN U CUCTEM.
AHanu3MpoBaTh TEKCTHI 3aJay, peliarb UX anredpandyeckum
CHOCOOOM: MEePEXOUTh OT CIOBECHON (POPMYIUPOBKU YCIOBUS
3a/1auM K anreOpanyeckoil MoAeau MyTéM COCTaBJICHUS CHCTEMBbI
YpaBHEHHWH; pelarh COCTAaBICHHYID CHUCTEMY YpPaBHEHHI;
HWHTEPIPETUPOBATH PE3YNbTAT.

3HAKOMUTBHCS C UICTOPUEN Pa3BUTHS MATEMATUKHU

bu6moreka [IOK
https://m.edsoo.ru/7f419d08

YPaBHeHI/IH U HCPABCHCTBA.

Hepagenctpa

16

I‘II/ITaTh, 3aI1MChIBAaTh, IIOHHUMATh, HHTCPIPETUPOBATH
HEPABCHCTBA, UCIIOJb30BaTh CUMBOJIMKY U TCPMHUHOJIOTUIO.
BremmoaHaTh Hp606p330BaHI/IH HEPAaBCHCTB, HCIIOJIb30BaTh I
Hp606pa3OBaHI/I5[ CBOMCTBA YHCJIOBBIX HECPAaBCHCTB.

Pacno3naBats MHEMHBIE 1 KBaJApaTHbIC HECPpaBCHCTBA.

Pemars JIMHEHHBIE HCPABCHCTBA, CHUCTCMBI JIMHEMHBIX
HCPAaBCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOHIHNX KBAaAPATHOC
HCPAaBCHCTBO, U PCIIATDH UX; 06CY)K,I[8.TB IMMOJIYYCHHBIC PCILICHU.
I/I306pa)I(aTI> PCUICHHUC HCPABCHCTBA MU CHUCTCMblI HCPABCHCTB Ha
YHCI0BOM HpHMOﬁ, 3alMUCbIBaThb  peIICHHUEC C TMOMOUIbBIO
CHMMBOJIOB.

Pemars KBaJApAaTHBIC HCPABCHCTBA, MUCIIOJIb3Yyd rpa(bnqecxne
IMPEACTABJICHUA.

OcBauBaTh 1 MMPUMCHATH HCPABCHCTBA IIPU PCILICHHUU PA3JIMYHBIX
3aia4, B TOM YHUCJIC ITPAKTHUKO-OPHUCHTHPOBAHHBIX

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08
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Pacnio3naBare BHIBI H3y4aeMbIX (DYHKIHIA, WILTIOCTPHUPOBATH
CXEMAaTU4YEeCKH, OOBSICHATH PACHOJOKEHHE Ha KOOPIUHATHOU
IUIOCKOCTH TpadukoB QyHKIMHA Buaa: y =kx, y=kx +b, y=kx
,Yy=x%,y=x3,y=1\x, y=|X | B 3aBHCHMOCTH OT 3HAYCHHII
K03(pPpUIIMEHTOB; ONTMCHIBATH MX CBOHCTBA.

Pacnio3naBate kBagpaTuuHy0 GYHKIHIO IO GopMyIie.
[lpuBoguTh TpUMEpPH  KBAAPATHYHBIX  3aBHCUMOCTEH W3

DyHKIHH 16 peasbHOM KU3HH, (PU3UKHU, TEOMETPHH. Bub6mmorexa IIOK
BoisiBnsaTe 1 000011aTE 0COOEHHOCTH Tpaduka KBaapaTH4HOM | https://m.edsoo.ru/7f419d08
¢byakun y = ax2 +bx +c.

Crpoutb 1 M300paXkaTh CXeMaTU4YeCKH I'pauKU KBaJApPaTUUHBIX

dynKImit, 3a7aHHBIX GOPMYNTaMU BHAA Yy = ax’,y = ax? + ¢, Y =

a(x +p)?,y=ax?+bx +c.

AHanu3MpoBaTh U NPUMEHATH CBOWCTBA M3YYEHHBIX (YHKIIMH

VIl UX TOCTPOEHHUs, B TOM 4YHCIE C IMOMOUIBIO IM(PPOBBIX

pecypcoB.

OcBauBaTh MW NPUMEHATh HHICKCHbIE OOO3HAYEHMS, CTPOMUTH

pedeBble BBICKA3BIBAHMS C MCIIOJIB30BAHMEM TEPMHUHOJIOTHH,

CBSI3aHHOM C MOHATHEM I1OCIIEJOBATEIBHOCTH.

Ananu3upoBath (GopMyIy N-ro 4jaeHa MOCIeJ0BaTEILHOCTH UIIH

PEKYPPEHTHYIO bopmyny " BBIYHCIIATH YJICHBI

II0CJIeI0BATENbHOCTEHN, 3alaHHbIX ATUMHU (HOPMYJIaMHU.

YcranaBnuBarth 3aKOHOMEPHOCTh B IIOCTPOCHUN
UnCIoBLIC 5 TOCIIEI0BATEIbHOCTH, €CJIH BBIIMCAHBI IEPBBIC HECKOIBKO €8 | pooo o o 1JOK
IIOCJIE0BATEIBbHOCTH TCHOB. https://m.edso0.ru/7f419d08

Pacnio3naBatb apu(pMeTUYECKYIO u reOMETPHUYECKYIO
IPOTPECCUU MPH pa3HbIX CIIOCO0AX 3aJaHMUS.

Pemate 3amauM ¢ ucnoib3oBaHMeM (GOpPMYT n-TO 4JeHa
apu(pMeTHYeCKO M T'€OMETPHUYECKOM MpOrpeccHif, CyMMBbI
IIEPBBIX N YJICHOB.

N300paxxaTh  wWiIeHbl  NOCJIEIOBATENBHOCTH  TOYKAMM  Ha
KOOPJAMHATHOM IIOCKOCTH.

PaccmaTpuBaTh NpUMeEpbl IPOLECCOB U SIBICHUN M3 peaJbHOM



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

KHU3HU, WUIIOCTPUPYIONIUE H3MEHEHHE B apu(METHUECKOH
IpOTPECCUU, B TEOMETPUYECKOH MPOTrpeccur; H300paxkarh
COOTBETCTBYIOIIME 3aBUCUMOCTH IpapUUECKU.

Pemars 3aJ1auu, CBSI3aHHbBIE c YHUCJIOBBIMU
II0CJIEI0BATENbHOCTSIMYA, B TOM YHCJIE 33Ja4d U3 PEalbHOMU
JKU3HM  C  HCHOJb30BaHMEM  IUQPPOBBIX  TEXHOJOTHUI
(37eKTPOHHBIX TaOIUL], FPaPUUECKOr0o KaJbKyIATOpa U T.I1.).
Pematp 3a1aun Ha ClI0KHBIE MPOLIEHTHI, B TOM YHCJIE 33Ja4d U3
peaIbHOM MPAKTUKH (C UCHOIb30BAaHUEM KaJIbKYJISTOPA).
3HAKOMHUTBHCS C HUCTOPUEN pa3BUTUS MATEMATHKHU

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMaTH3alUsl 3HAHHUH

18

OnepupoBaTh  MOHATHSMH:  MHOXECTBO,  MOJMHOKECTBO,
omepany HaJ MHOXECTBAMH, HCIIOJIH30BaTh Trpaduyeckoe
MPEJICTaBICHUE MHOMXECTB ISl OMMCAHUS PEATbHBIX MPOILIECCOB
Y SBJICHUM, TIPU PEIICHUH 3a/1a4 U3 IPYruX YIeOHBIX MPEIMETOB.
AKTyalM3upoBaTh TEPMHUHOJIOTMIO W OCHOBHBIE JCHCTBUA,
CBSI3aHHBIE C YHCIAMHU: HATypaJIbHOE YHCIO, IPOCTOE U
COCTAaBHOE YHCJIA, JETUMOCTh HATypaJbHBIXUUCEN, MPU3HAKHU
JNETMMOCTH, II€J0€ YHCIO0, MOAYJIbh YHCIAa, OOBIKHOBEHHAas H
JecsTUYHas IpoOu, CTaHIAPTHBIN BUJ 4ucCia, apuPMeTHISCKU
KBaJIpaTHbIA KOPEHb.

BoInosHATE N€WCTBUS, CpaBHHMBATh M YIOPSAJIOYMBATH YHUCHA,
MPEACTABIISATh, YHCIAa Ha KOOPAMHATHOW MPSIMOHM, OKPYIIATh
YUCa;  BBINOJHATH MPUKUIKY W OLEHKY  pe3yjbTara
BBIUMCIICHHUH.

Pemrate TekcTOBBIC 3a/1aUn apUPMETHUUECKUM CIIOCOOOM.

Pemate mpakThueckue 3agadyu, CoJEpiKallyde MPOLEHTHI, I0JIH,
YaCcTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOpPOCTh — BpeMs —
paccTosiHMe, I1IeHa — KOJHMYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMsi — MPOU3BOIUTENLHOCTD TPY/A.

Pa3bupath peanbHbIe KU3HEHHBIE CUTYAINH, (OPMYTUPOBATH UX
Ha S3bIKE MaTEMAaTHKH, HAXOAUTb pELICHHE, IPUMEHS
MaTeMaTUYECKUH armapar, UHTEPIPETUPOBATh PE3YJIbTaT.
OnepupoBaTh MOHATUSIMHU: CTENEHb C IEJNBbIM TOKA3aTelleM,

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
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apuMeTHIECKHHA KBaJPaTHBIN KOpEHb, MHOT'OYJIEH,
anreOpandeckas ApoOb, TOXKIECTBO.

BEBINMONHATE OCHOBHBIE JICHCTBHSA: BBINOJHATH PACUETHl 10
¢dopmynaM, mpeoOpazoBBIBATH MEJbIE, APOOHO-PAIMOHATBHEIC
BBIPQKCHUST W  BBIPAKEHUS C KOPHSAMH, pEaIM30BBIBATH
pa3oXeHWe MHOTOWIEHAa Ha MHOXHTEIH, B TOM YHCIE C
WCTIONb30BaHMEM (OPMYNT Pa3HOCTH KBaJgpaTOB M KBajpara
CyMMBI W  Pa3HOCTH;  HAXOJUTHAONYCTHMBIC  3HAYCHHS
MepEMEHHBIX ISl APOOHO-PAMOHATBHBIX BBIPAKEHHH, KOPHEH.
MonenmupoBaTh C TOMOIIBIO (QOPMYNT peaabHBIE MPOIECCHl U
SIBIICHHS

OnepupoBarh MoHATUAMU: (QyHKIUSA, rpaduk GyHKIUH, HYIU
(GyHKIIMU, TIPOMEKYTKH  3HAKOMOCTOSIHCTBA,  IPOMEXYTKH
BO3pacTaHusl, yObIBaHUS, HANOOJIbIIIEe U HANMEHBIIIEE 3HAUYCHHS
byHKIHAH.

AHanu3upoBaTh, CpaBHUBATH, OOCYKIATh CBOWCTBA (YHKIUH,
CTPOHTDH UX TpauKy.

OnepupoBaTb MNOHATUSAMU: TpsMas MOPONOPLHUOHAIBHOCTD,
oOpaTHasi ~ MPOMOPLUOHANBHOCTb,  JIMHEHHas byHKIHS,
KBajpaTuyHas QyHKIHs, mapadosia, runepbosna.

Wcnonb3oBath rpaduku 11t onpeneneHus: CBOUCTB, MPOIIECCOB U
3aBUCHUMOCTEH, JUIsl pelIeHus 3agad U3 JAPYruxX YyueOHbIX
OpEeIMETOB W pealbHOM >KHU3HM;, MOJECIUPOBATH C IMOMOIIBIO
rpauKOB peasbHbIE MPOILIECCHI U ABICHUSI.

Boipaxkats hopMynaMu 3aBUCUMOCTH MEXy BETHUMHAMU




PABOYASA NPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUSI» B 7-9
KJIACCAX

IHHOACHUTEJIBHASA 3ATINCKA

['eomeTpust kKak OOMH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MaTE€MaTHKH, UMEIOIIUNA CBOEH
[EeNbI0 00ECIeYnTh H3Y4eHHE CBOWCTB M pa3MepoB (UTYp, WX OTHOWICHWHA H B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNlbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus 3aK/IH0YaeTCs B TOM, YTO 0Oydarouuiics
YUUTCS TPOBOAMTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WCTHHHBIC YTBEPXIACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJeHHs «OT MPOTUBHOIO», OTJINYATh CBOIMCTBA OT NMPU3HAKOB, GOPMYIUPOBATH OOpATHbIE
YTBEPIKICHHSL.

Bropoii 11enbi0 u3y4eHus reOMETpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
peleHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydarolmuics TOJKEH HAay4YMTbCS OIPENeNUTh T'€OMETPUYECKYI0 (Urypy, Ommcarb
CIIOBAMHU JaHHBIA 4YepTEX WIM PUCYHOK, HAWTH IUIOMIA[b 3€MENBbHOTO Y4YacTKa, pacCUUTaTh
HEOOXOIUMYIO JIJTMHY OINTOBOJIOKOHHOTO Kalens wid TpeOyemble pasMepbl Trapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIUTENIbHASA JIMHUS B U3y4YEHUU T'C€OMETPHH.
[Ipn pemennn 3amad  MPAKTHYECKOTO — XapakTepa OOydYaloUIuiics  y4uTCS  CTPOUTH
MaTeMaTHYeCKUE MOJIENIM PEaJbHBIX JKU3HCHHBIX CHTYallld, TPOBOJUTH BBIYHCICHUS U
OILICHUBATh aJIeKBaTHOCTb MOJIyYEHHOTO pe3yJIbTaTa.

KpaitHe BaxHO MOAUEPKMBATH CBSI3U T'€OMETPUU C JIPYTMMU Y4YeOHBIMHU MpeIMeTamu,
MOTHBUPOBAaTh  HCIOJIb30BAaTh  OMpPENEICHHUS TEeOMETpPUYECKUX (QUryp U  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBS3U Hauboliee
SPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueOusblii Kypc «l'eomeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3felibl COJIEPKaHUS:
«['eomerpuueckue ¢Gurypsl M UX CBOicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBbl ~ KOOpAWMHATHl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 00Ms».

Ha usydenue yuebnoro kypca «I'eomerpusi» otBoautcs 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Heneno), B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauanenubie nonaruss reomerpuu. Touka, mpsiMasi, OTpe30K, Jiyd. Yroida. Buasl yrios.
Beprukanbaele M cMexHbIE yribl. buccekrpuca yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPYKAIOIIEM MUPE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs M JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W MNpU3HAKK paBHOOEAPEHHOTO TpeyrojpHuka. Ilpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIil TpeyroJbHUK. CBOMCTBO MEIUaHBl IPSAMOYIOJBHOIO TPEYTrOJIbHUKA,
MpOBEACHHOW K rumoTeHy3e. lIpu3Haku paBeHCTBa MNPSAMOYrOJIBHBIX TPEYrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yriIoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyroJbHuKa. [leprneHuKyasp U HakJIOHHasL.

I'eomerpuueckoe mecto Touek. buccekTpuca yria U CepeAVMHHBIA TEPHNEHIUKYISIp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTb M Kpyr, XOpJa W JuaMeTp, MX CBOWCTBa. B3auMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsMoil. KacarenbHasi U cekyiiass K OKpyKHOCTH. OKpy>XKHOCTb, BIMCAHHAs B
yroz. BnimcanHas 1 onMcaHHas OKPYKHOCTH TPEYrOJIbHHKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mpu3Hakd U CBOMcTBAa. YacTHbIe cCiydau
napajuieorpaMmoB (MpsSMOYTOJIbHUK, POMO, KBaJapar), WX NpHU3HAKU U cBOMCTBa. Tpamerus,
paBHOOOKas Tpamenus, e€ cBOWCTBa U npu3Haku. [IpsMoyronbpHas Tpanenus.

Meton ynBoenus menuanbl. LlentpanbHas cummerpus. Teopema Daneca U TeopeMa o
MIPOIMOPIIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHUKA.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[Ipumenenue mogoOHs MPHU PEIICHUH MPAKTUYECKHUX 3a]au.

CpoiicTBa momaaei reomerpudeckux ¢uryp. @opmynbl Uil TUIOMIAANA TPEYrOJIbHHKA,
napasuienorpaMma, pom0a u tpanenuu. OTHOIIEHHE TUI0IIa e NoJ0OHBIX QuUryp.

Brruncnenue niomianeit TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. IIpumenenue teopemsl Iludaropa mpu pemeHud MPaKTUYECKUX
3ajau.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO Yrja MpsSIMOYTOJIbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrincanHble ¥ LEHTpaANbHBIE YIJIBI, YTOJ MEXIy KacaTelbHOW W XOPJOW. YTIIBI MEXIy
XOpJlaMH ¥ CeKylIMMH. BrucaHHble W ONUCaHHBIE YETBIPEXYrOJbHUKH. B3aumuHoe
pacrioynio)keHue JByX OKpyxHocTed. Kacanume oxpyxnocreid. OOmme KacarenbHble K JBYM
OKPYXHOCTSIM.

9 KJIACC



Cunyc, xocunyc, taHrec yriaoB or 0 1po 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOKJeCTBO. POpPMYIIbl IPUBEACHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYCOB. Pemienue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanne mompoowus. [Togo0Me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o pou3BeIEeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrtop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpalUd Haj
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MMPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS IJIMH U YIJIOB.

JlexapTOBBl KOOPJIMHATBI Ha IIOCKOCTH. YPaBHEHUS MpPsMOM U OKPY)KHOCTH B
KOOpJMHATaX, epecevyeHrne OKPYKHOCTEH U NpsAMBIX. MeTo1 KOOpJMHAT U €ro IPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. [[TMHA OKpYXKHOCTHU. ['pajiycHas u paaraHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Imomans kpyra, ceKTopa, CerMeHTa.

JIBUKEeHMS IJIOCKOCTU U BHYTPEHHHUE CUMMETPUH QUTYp (371eMEHTapHbIe MPeACTaBICHuU).
[TapannensHbiii neperoc. [ToBopoT.

IINIAHUPYEMBIE NPEIMETHBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

K koHmy oOydyeHuss B 7 kJjacce oOOydarOIMMICS TMOJMYYUT CICAYIONIAE TPEIMETHBIC
pe3ynbTaThl:

PacrioznaBath U3ydeHHBbIE TeOMETpUYECKHE (UTYpBI, OMNpeAesTh HX B3aUMHOE
pacmojio’)keHue, n300pakarb TeoMeTpuyeckue (UTyphl, BBIOJHATH UYEPTEKU IO YCIOBUIO
3amauu. M3MepsaTh JMHEWHbIE W YIJIOBbIE BEIWYMHBI. Pemarh 3aJaud Ha BBIYUCIICHHE JJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyro OIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B PEabHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTre pa3mMepsl 3TUX 0OBEKTOB IO MOPAIKY BEINYNHBI.

CTpouTh 4epTexu K FeOMETPUUECKUM 3aa4aM.

[lonp30BaTbCcsi NpU3HAKAMM PABEHCTBA TPEYIOJbHUKOB, HCIIOJIb30BaTh IPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPHU PEIICHUH 3a]1a4.

[IpoBOANTH JIOTHUECKHUE PACCYKICHUSI C UCIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[lonp30BaTbCcsi NMpU3HAKAMU PABEHCTBA MPSMOYIOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHOM K TUIOTEHY3€ NPSIMOYIOJIbBHOIO TpPEYrOJbHUKA, B PELICHUU
r€OMETPUUYECKHX 3a/1a4.

Onpenenars napamiedbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cexymas. Onpenenars NapajieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSAHUM OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK APYroy ImpsIMOM.

Pemats 3agaun Ha kieT4aroi Oymare.

[IpoBOIUTH BBIYUCICHHUS W HAXOAWUTh YHUCIOBbIE M OyKBEHHBbIE 3HAYEHHUS YTIIOB B
FEOMETPUUYECKUX  3aJa4aX C  MCIOJb30BAHMEM CYMMBI  YIJIOB  TPEYTOJBHUKOB U
MHOTOYTOJILHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MpPH IMEPECEUCHUU JBYX NapaieIbHBIX
MpSIMBIX CeKylIel. Pemare mpakTuyeckue 3aaun Ha HaX0XKI€HUE YIiIOB.

Brnagers moHATHEM TE€OMETPUUYECKOTO MECTa TOUEK. ¥ METh ONPEAeNsTh OMCCEKTPUCY yTia
U CEpEIMHHBIN NEPIEHIUKYISAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK.



@opMyIMpOBaTh ONPEIEICHUS OKPY)KHOCTU M Kpyra, XOpAbl U AMAMETpa OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3T CBOKWCTBA IIPU PELIEHUH 3aa4.

Brnaners moHATHEM OINMHUCAHHON OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
ueHtp. [lonp3oBarbes (pakTamMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYrOJIbHHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEAMHHBbIE MEPHEHIUKYIAPbl K CTOPOHAM TpPEYroJbHHUKA
IIEPECEKAIOTCS B OHON TOUKE.

Biagete noHATMEM KacaTenpHOM K  OKPY/KHOCTH, IIOJI30BaTbCA TEOPEMOM O
MEPIEeHIUKYJIIPHOCTU KacaTeIbHOU U paauyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonp30BaThCcsi MPOCTEHIIMMU T€OMETPUYECKMMU  HEPAaBEHCTBAMH, IMOHUMATh HUX
MIPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MIOCTPOEHUS C ITOMOIIBIO HUPKYIISl U IUHEHKU.

K koHmy oOydyenuss B 8 kiacce oOydarImMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

Pacmio3naBaTth OCHOBHBIE BHJIBI YETBIPEXYTOJLHUKOB, WX AJIEMEHTHI, IMOJH30BATHCSI UX
CBOMCTBaMHM NPU PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOYKHM IE€pEeceYeHHUs] MEIUaH TpeyrojbHUKa (LEHTpa Macc) B
pelIeHNH 3a/ay.

Bnagets monsiTHEM CcpefHEN JIMHUM TPEYroJIbHUKA U TPAIelnd, TPUMEHATh UX CBOMCTBA
P pElIeHUuM reoMeTrpudeckux 3anad. llosb3oBarecs Teopemoit daseca m TeopemMoil o
MPOTIOPITMOHATBHBIX OTPE3KaX, MPUMEHSITh MX JUISI PEeIIeHUS MPAKTUYECKUX 3a]1a4.

[IpuMeHsTh MpU3HAKK OO0 TPEYTOJIHPHIUKOB B PEIICHUH T€OMETPUYECKUX 3a/1a4.

[Tonw3oBatbest Teopemoit [ludaropa mns pemieHUss TEOMETPUUECKHX M TPAKTHYCCKUX
3ama4. CTpoUTh MaTEMaTUYECKYI0 MOJENIb B MPAKTHYECKUX 3a/adax, CaMOCTOATENIbHO JAENaTh
YepTE)K U HAXOAUTh COOTBETCTBYIOLIUE JJIVHBI.

Brnagets mOHATHSAMM CHHYCa, KOCMHYCAa M TaHI€HCAa OCTPOTO yrjia HpsMOYTOJbHOTO
TpeyronbHuKa. [101630BaThCs STUMH MOHATHSIMU JUIS1 PELLICHUS IPAKTUYECKUX 3a1a4.

Boruncnare  (pa3nuyHbIMH - clloco0amM) — IJIOHIaAb  TPEYroJbHUKA W IJIOUIAAd
MHOTOYTOJIbHBIX ~ Guryp (moip3ysch, TIJ€ HEOOXOaUMO, KalubKynaropoMm). IlpumeHsiTs
MOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a7adax.

Bragete NOHATHSAMH BIMCAaHHOTO M LEHTPAJIBHOIO YIja, HCIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX yIJIaX, yriiax MEXAy XopJaMu (CEeKYIIMMHU) U yriie MEeXIy KacaTelbHOW U XOpAon
[IPU PELICHUH F€OMETPUUECKHUX 3a/1ay.

Bragete moHATHEM ONHMCAHHOIO YETHIPEXYrOJIbHUKA, MPUMEHATh CBOMCTBA ONMMCAHHOTO
YEThIPEXYTOJIbHUKA [TPU PELICHUH 3a/1ay.

[IpuMeHsTh MONMy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJEIU s
3a/1a4 peajbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHHEM 000U
Y TPUTOHOMETPUH (TIOJIB3YSCh, 1€ HEOOXOUMO, KAIbKYISITOPOM).

K xoHmy oOyueHus B 9 kiacce oOydarouuiics MOJYYUT CIEAYIOIIUME HpPEIMETHBIE
pe3ynbTaThl:

3HaTh TPUTOHOMETpUYECKHWE (GYHKIMH OCTPHIX YIJIOB, HAXOAWTh C HMX MOMOUIBIO
pa3iMyHbIE  3JEMEHThl  MPSMOYTOJIBHOTO  TPEYrOJbHUKA  («pEUIeHHWE  MIPSIMOYTOJBHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) AIMHBI U YIJIBl JUISI HETaOIMYHBIX
3HAYECHUU.

[Tonp3oBatbest hopMynaMu MPUBEIECHUS B OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUTSL HAXOXKACHUSI COOTHOIIEHHUI MEX/1y TPUTOHOMETPUUYECKUMH BEITMUUHAMH.

Hcnonp30BaTh TEOpEMbI CUHYCOB U KOCHUHYCOB /I HAXOXIEHUS PA3JIMYHBIX 3JIE€MEHTOB
TPEYroJibHUKA («pPEUIEHUE TPEYroJIbHUKOBY), MPUMEHATh WX NPU PEUICHUU T€OMETPUUYECKUX
3az1ad.



Brnanets noHsTHAMEU NpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB IOI00HBIX
¢uryp. [lonp30BaTbcs CBONCTBaMHU 10100 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JUJTUHBI U
HAXOJUTh YIIbl y MOA00HBIX ¢uryp. [IpuMeHsaTs cBOMCTBAa MOJO0HS B MPAKTUYECKHUX 3a/1a4ax.
YMeTb NpUBOAUTH IPUMEPHI TOJOOHBIX (PUTYP B OKPYXKAIOIIEM MHpE.

[Tonp30BaTbCcst TEOpEeMaMH O IIPOU3BEACHUU OTPE3KOB XOPJH, O MPOU3BEACHUM OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonmp30BaThCcs BEKTOpaMH, IMOHUMATh HMX TEOMETPUYECKUH U (U3WYECKHHA CMBICI,
IPUMEHSATh MX B PEHICHUHM TE€OMETpUYecCKUX M (usmuecknx 3amad. [IpuMEHATH CKalspHOE
IIPOU3BEICHUE BEKTOPOB U1l HAX0XKACHUS JJIMH U YIJIOB.

[lonp30BaTbCcsi METOJOM KOOpPAMHAT HA IUIOCKOCTH, IIPUMEHSTh €ro B PEUICHUH
F€OMETPUUYECKHUX U NTPAKTUYECKUX 3a/1a4.

Bnagers moHATHSAMU NPaBUIBLHOIO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH, JUIMHBI JTyT'U
OKPYXKHOCTHM M paJUaHHOM MeEpbl YIJIa, YMETh BBIYHCIATH IUIOLIAJb Kpyra M €ro 4acTeu.
[IpyMeHSTH NOTy4YEeHHbIE YMEHMS B IPAKTHUECKUX 3ajadax.

Haxomuts ocu (wim LEHTphI) CUMMETPUH (DUTYp, MPUMEHSTH ABM)KEHUS IUIOCKOCTH B
MPOCTENIINX CITyqasiX.

[IpuMeHATh MONMy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJEIU IS
3a/1a4 peajbHOM JKU3HU U MPOBOAUTH COOTBETCTBYIOUINE BHIYMCICHHS C IPUMEHEHUEM MO100Us
Y TPUTOHOMETPUUYECKUX (PYHKIUHN (TOTIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC (68 1)

DJIeKTPOHHbIE
HaumeHoBaHue (ungposrbie)
KosmmuectBo OcHOBHbIE BU/bI 1eIT€IbHOCTH 00YUYAIOLIUXCS € y4eTOM
pa3iesioB U TeM . o0pa3oBaTe/bHbIe
4acos padoyeii mporpaMMbl BOCIIMTAHUS
MPOrpaMMblI pecypchbl
®opMynTupoBaTh OCHOBHBIC IOHATHS M OTIPE/ICIICHUSI.
PacnosnaBats N3y4YCHHBIC F€OMETPUYECKHE ¢burypsl,
OTIpENIEeNATh MX B3aUMHOE PACIOJIOKEHHE, BBITIOIHITH YEPTEK
10 YCIIOBHUIO 3a/1a4H.
[IpoBoauTH MpOCTEHIIME TMOCTPOEHUS C MOMOILBIO LUPKYJIS H
JIMHEWKH.
. W3mMepsTh MHEHHBIE U YIIIOBBIE BEITUYWHBI TEOMETPUUCCKUX H
Tpocrefimme NPAaKTUYECKHX 0OBEKTOB.
reOMETPHYCCKIE (QUIYPBI U 14 OnpenensiTh «HA TJa3» pasMepbl peanbHbIX oObektoB, | buoOmoreka [JOK
uX cBoiicTBa. M3mepenue IIPOBOIUTH IPyOyIO OIICHKY MX pa3MepOB. https://m.edsoo.ru/7f415e2e
T€OMETPUUECKUX BEJTNYNH Pemratn 3ala4d Ha BBIYUCICHUC JIMH OTPE3KOB U BCIWYHUH
yTJIOB.
PemaTth 3amaun Ha B3aUMHOE PACIIOJIOKEHHE T€OMETPUUYECKHUX
dburyp.
[TpoBoauTh KiIACCU(UKALMIO YIIIOB, BBIUUCIATH JIMHEWHBIE WU
YIJI0BBI€ BEIMYMHBI, MPOBOJUTH HEOOXOAUMBIE J0Ka3aTeIbHbIe
paccyxIeHus.
3HAKOMUTBHCS C UCTOPHEH pa3BUTHUSI T€OMETPUN
PacrioznaBath mapbl paBHBIX TPEYrOJBHUKOB Ha TOTOBBIX
yeprexax (C ykazaHueM MPU3HAKOB).
BoiBoUTh criencTBUS (PAaBEHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB)
TpeyroasHuKn 29 U3 PaBEHCTB TPEYTOJILHUKOB. bubnmnoreka IIOK
dopmynupoBaTh OTIpeJIeNICHUS: ocTpoyrossHoro, | https://m.edsoo.ru/7f415e2e
TYNOYTOJBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO  TPEYroJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeIUaHbl  TPEYroJbHUKA; CEPEeIMHHOIO  IEepIeHAUKYIspa



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

OTpPE3Ka; IEpUMETpa TPEYTOJIbHUKA.
@opmynupoBaTh CBOMCTBA M MpPU3HAKH PABHOOEIPEHHOTO
TPEYrOJIbHUKA.

Crpouth uepTexku, peuiarh 3aJa4d C MNOMOIIbIO HAXOXKJIECHUs
PAaBHBIX TPEYTOJILHUKOB.

[IpumensTH MIPU3HAKU paBeHCTBA IIPSIMOYTOJIBHBIX
TPEYroJIbHUKOB B 33/1a4ax.

Wcnonb3oBath 1UGppoBEIE pecypchl IJis HCCIEA0BaHUS CBOWCTB
U3y4aeMbIX (QUTYP.

3HAKOMMTBHCS C UICTOPHEN pa3BUTHS T€OMETPUN

@opMyaMpoOBaTh MOHATHE MAPAJIEIbHBIX MPSAMBIX, HAXOJIUTh
MIPaKTUYECKHUE MTPUMEPHI.

W3yuarp cBoilicTBa yrjioB, 0Opa30BaHHBIX IpU IME€PECEUECHUU
napajIeNIbHbIX IPSIMBIX CEKYIIIEeH.

[IpoBouTh MOKa3aTeNbCTBA MapaLIEIbHOCTH ABYX MPAMBIX C

apannenbHble NpsMBIE, 14 MOMOIIBIO  YIJIOB, OOpa30BaHHBIX NpH mepeceueHnn otux | buomoreka [JOK
CyMMa YTJIOB TPEYroJIbHUKA IPSIMBIX TPEThEH TPSIMOIA. https://m.edsoo.ru/7f415e2e
BBIYHCTSITE CYyMMY YIJI0B TPEYTOJIbHHKA U MHOTOYTOJIBHUKA.
Haxomute 49ucioBble W OyKBEHHBIC 3HAYCHUS YIJIOB B
TFEOMETPUYECKUX 3a/1a4ax C HCIOJH30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJbHHUKA H MHOTOYTOJIbHHKA.
3HAKOMHUTHCS C UCTOPUEH Pa3BUTHUS FCOMETPUHN
DopMyIHPOBaTh OMPEACICHHS: OKPYKHOCTH, XOP/IbI, IHaMETPa
U KacaTeJbHOM K OKPY)KHOCTH.
W3y4arh X CBOICTBA, MPU3HAKH, CTPOUTH YEPTEKU.
HccnenoBath, B TOM 4YHCJIE HCHOJB3YS HUPPOBBIE PECYPCHI:
OKPYKHOCTb U KDYT. OKPYKHOCTb,  BIMCAHHYIO B YroJ; LEHTp OKPYKHOCTH,
TeoMeTprdecKe 14 BIIMCAHHOMW B yIOJI; paBEHCTBO OTPE3KOB KacaTEIbHbIX. BH6H.I/I0T6K3 LHOK
- Hcnonp3oBate meron I'MT mms jmokasarenbcTBa Teopem o | https://m.edsoo.ru/7f415e2e

nepeceyeHn OMCCEKTPHUC YIJIOB TPEYTOJIbHUKA U CepeIMHHBIX
NEPIEHIUKYIIAPOB K CTOPOHAM TPEyroyibHHUKa ¢ momouisro ['MT.
OBnazneBaTh NOHATHAMHU BIMCAHHON U OMMCAHHOM OKPYKHOCTEN
TPEYTrOJIbHUKA, HAXOANUTh LEHTPBI 3TUX OKPYKHOCTEH.

Pemate OCHOBHBIE 3a7auM Ha IOCTPOEHHUE: YIJa, PaBHOIO



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

JAHHOMY; CEpEIUHHOTO NEPHEHAMKYIApa JIaHHOIO OTPE3Ka;
IPSIMOY, MIPOXOASAIIEH yepes JIaHHYIO TOYKY u
NEPIEHIUKYIAPHON JaHHOW HpAMOM; OHUCCEKTPUCHl JAHHOTO
yIJ1a; TPEYrOJIBHUKOB 110 PAa3JIMYHBIM JJIEMEHTAM.
3HAKOMHUTHCS C UCTOPUEN pa3BUTHUSI TEOMETPUN

[ToBTOpEenue, 060061IEHNE
3HaHUHI

Pemate 3amaun Ha TOBTOPEHHE, WUIIOCTPUPYIOIIKUE CBSI3U
MEX/1y pa3IMYHbIMU YacTsAMU Kypca

bu6mmoreka [{OK
https://m.edsoo.ru/7f415e2e
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8 KJIACC (68 uv)

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMmbl

KoaunuecTtBo
JacoB

OcHoBHbBIE BHBI 1eSITEJILHOCTH 00y4aIOIIMXCS € Y4eTOM
padoyeii mporpaMMbl BOCIMTAHUS

duexkTpoHHble (U¢poBbIE)
o0pa3oBaTe/ibHbIE Pecypchl

YeThIpEXYyroJIbHUKN

12

N3obpaxaTs 1 HAXOIUTH

Ha YepTe)Kax YETHIPEXYrOJbHUKHA Ppa3HBIX BHIOB H HUX
JJIEMEHTHI.

DopMyaHpoBaThH oTpeieNIeHusI: napajuiesiorpaMmma,
MpsMOYTOJIbHUKA, pom0a, KBajapaTa, Tpanenu, paBHOOOKOM
Tpaneuuu, IpsIMOyroJIbHOM Tpaneruu.

Jloka3pIBaTh M HMCMOJIB30BaTh MPHU PELICHUU 33/]ay MPU3HAKU U
CBOMCTBa:  mapajuiejiorpaMma, MpsSMOYTrojbHHKa,  poMoOa,
KBaJpaTa, Tpamneluu, paBHOOOKOHW Tpameruu, MpsMOYyroJbHON
Tparneuuu.

[TpuMeHsITh METO/ yIBOCHUSI MEAUAHbI TPEYT OJIbHUKA.
Hcnonb3oBaTh UQPOBBIE PECYPCHI TSI UCCIEIOBAHMS CBOMCTB
H3y4aeMbIX (UTYP.

3HAKOMHTBHCS C UICTOPHEH pa3BUTHS T€OMETPUU

bu6moreka [IOK
https://m.edsoo.ru/7f417¢18

Teopema dasneca u Teopema
0 MPOTMOPLHUOHAIBHBIX
OTpe3Kax, MoJ00HbIE
TPEYrOJIbHUKU

15

[TpoBOIUTH MOCTPOEHHUS C TOMOINBIO LUPKYIS U JIMHEHKU C
ucrnoiib3oBanue  Teopembl  Qajeca U TEOpeMBl O
IPOMOPIHUOHAIBHBIX OTpe3Kax, CTPOUTH 4eTBEPTHIiA
MPOMOPLUUOHAIIBHBIN OTPE30K.

[IpoBouTH MOKA3aTENBCTBO TOTO, YTO MEAMAHBI TPEYTOJIbHUKA
MEePeceKanTcs B OJHOM TOYKE, M HAXOJUTHCBA3b C LIEHTPOM
Macc, HaxOIUTh OTHOIICHHE, B KOTOPOM MEIMAHBI JENSTCS
TOYKOM MX MEPECCUCHHUS.

Haxonuth mogoOHbIe TPEeYroJbHUKKM Ha TOTOBBIX YEpPTEkKaX C
yKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB MMOI00MUS.

Pemate 3amaum Ha TOMOOHBIE TPEYrONBHUKH C TIOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOEHHUsI YEPTeXKEe M HaXOXKIEHUs

bubmuoreka [JOK
https://m.edsoo.ru/7f417e18
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NOJIOOHBIX TPEYrOJIBHUKOB.

[IpoBomuTh JOKa3aTENIbCTBA C WCIOJH30BAHHEM MPHU3HAKOB
oa00us.

Jloka3pIBaTh TP MpPU3HAKA [1000US TPEYTOJIbHUKOB.
[IpumensATH [I0JIy4Y€HHBIEC 3HAHUS npu pelieHuu
FCOMeTpI/ILIGCKI/IX nu HpaKTI/I‘-ICCKI/IX 3a1a4. 3HaKOMI/ITI)C$I C
UCTOPUEN pa3BUTHUSA T€OMETPUHU

[Tnomane. Haxoxnenne
IIJIOIIAIEH TPEYTOJIbHUKOB
Y MHOTOYTOJIbHBIX (PUTYP.

[Tnomaau nogo6HBIX puryp

14

OBnazneBaTh NEPBUYHBIMU IPEJCTABICHUIMH 00 00IIEH TEOpUH
mwiomanu  (Mepel), (GOpPMYyIHpOBaTH CBOWCTBA  IUJIOIIA[IH,
BBISICHSITh VX HATJISAHBINA CMBICIT.

BreiBouTh (hopMyIBI TUTOTIIATH napajuiesorpaMmma,
TPEYroJIbHUKA, Tparnenn u3 bopmyIbI TUTOTIA/IA
MPSIMOYTOJTbHUKA (KBaJpaTa).

BeIBOUTE (hOPMYITBI TUTOIIAN BBITYKIOTO YeTHIPEXYTOIbHUKA
Yyepe3 AMaroHalld ¥ yrojl MeX1y HAMHU.

Haxomute tmromamu ¢uryp, u300paxEHHBIX Ha KIETYATOU
Oymare, UCIOJB30BaTh pa3OueHne QUrypbl Ha 4YacTH U
JOCTpanBaHUE.

Pa3buparp  mpuMepsl  HCIOJB30BAHHMS  BCTIIOMOTATEIBHOM
IIOHIaAM ISl pellieHus TreoMeTpuueckux 3anad. Haxomuthb
TJIOIIA TN TIOT00HBIX (UTYD.

BoruncnsaTe miomany pa3inyHblX MHOTOYTOJIBHBIX (QUTYD.
PemaTh 3aaun Ha MIoMIaab ¢ MPAKTHUYECKUM COJIEpP’KaHuEM

bu6moreka [IOK
https://m.edsoo0.ru/7f417¢18

Teopema [Iudaropa u
Hayajia TPUTOHOMETPUU

10

Joxka3piBath  Teopemy Iludaropa, wucnompzoBath €€ B
MPAKTHYECKUX BBIYUCIICHUSX.

DopMyaMpOBaTh OMpEeNeHUs TPUTOHOMETPHUUECKUX (PYHKIIHA
OCTpOTO yria, MPOBEPATH UX KOPPEKTHOCTb.

BreiBoguts TPUT'OHOMCETPUYCCKUC COOTHOLICHUA B
MIpAMOYTOJIBHOM TPCYTI'OJIbHUKCE.
HccnenoBath COOTHOIIICHUA MCKIAY CTOpOHaMHn B

IPSIMOYTOJIBHBIX TPEYTroJbHUKAX ¢ yriaamu B 45° u 45° 30° u
60°.

Hcnonw3oBath  QopMynsl  HpUBENEHHS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOKJECTBO IS HaXO0XKICHHUSI

bubmuoreka [JOK
https://m.edsoo.ru/7f417e18
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COOTHOIIEHUI MEXIy TPUTOHOMETPHUYECKUMH  (DYyHKIMAMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

[IpuMeHATh MONy4YEHHBIE 3HAHWS W YMEHUS IPH PELICHHUH
IPAKTUYECKUX 3aJlady. 3HAKOMUTbCA C MCTOPUEH pa3BUTHS
reoOMeTPUH

VYTIbl B OKpYKHOCTH. 13 @opMyIMpOBaTH OCHOBHBIE OINPEAEICHUS, CBSI3aHHBIE C yIJIaMU
Bnucannsie u onucaHHbIe B Kpyre (BIUCAHHBIN yToJ, IIEHTPAIbHBIN yTroJ).
YeThIPEXYrOJIbHUKH. Haxonuth BmnMcaHHbIE YIJIbI, ONMpAIOLIMECS Ha OJHY JYry,
KacarenbHble k BBIUUCIIATh YIJIBl C MOMOUIbIO TEOPEMBI O BIIMCAHHBIX YTrjax,
okpyxHocTu. Kacanne TEOPEMBl O BIIMCAHHOM YETBIPEXYIOJIBHUKE, TEOPEMBI O bubnuorexa [JOK
OKpY)XHOCTEH HEHTPAJIBHOM YTJIE. https://m.edsoo.ru/7f417e18
HccnenoBath, B TOM YHCIIE ¢ MOMOIIBIO IMU(PPOBBIX PECYpPCOB,
BIIMCAHHBIE U OINMCAHHBIE YETHIPEXYTOJbHUKHU, BBIBOIAUTH HX
CBOMCTBA M NPU3HAKHU.
Hcnonp30BaTh 3T CBOKWCTBA U IPU3HAKU TP PELIEHUU 33144
[ToBTOpeHue, 0600IICHNE 4 Pemate 3amaum Ha TMOBTOpPEHHWE, WJUTIOCTPHUPYIOIINE CBS3H

3HaHUU

MEX1y pa3TUYHBIMU YacTsAMU Kypca

bu6mmoreka [IOK
https://m.edsoo0.ru/7f417¢18
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9 KJIACC (68 1)

HaunmenoBanue
pa3iesioB U TeM
NMPOrpamMmmbl

KoaunuecTtBo
JacoB

OcHoBHbBIE BHBI 1eSITEJILHOCTH 00y4aIOMIMXCS C y4eTOM
paboyeii mporpaMMbl BOCIMTAHUS

DJIeKTPOHHbIE
(uu¢posrwie)
o0pa3oBaTe/ibHbIE

pecypchbl

Tpuronomerpus. Teopemsl
KOCHHYCOB U CHHYCOB.
Pemenue TpeyrojgbHMKOB

16

@opMyIMpPOBaTh OMNPEIENIEHUS TPUTOHOMETPUUYECKUX (YHKIUI
TYIBIX U TMPSIMBIX YTJIOB.

BriBOoMTH TEOpEMY KOCMHYCOB M TEOPEMY CHHYCOB (C pajnycoMm
OTIMCAaHHOU OKPY)KHOCTH).

BoiBoguth  Qopmynbl  Juis  BBIUMCIIEHHS — IUIoHIaied ¢
WCTIOJIb30BAHUEM TEOpeM TpuUroHoMmeTpun (opmyrna TuIOmIaIN
TPEYroJbHUKA Yepe3 JIB€ CTOPOHBI U YToJl MEXAY HUMH, hopMmyra
IUIOUIAAM YETHIPEXYTOJbHUKA Yepe3 €ero JuaroHadud M yroi
MEXTy HUMH).

PemaTte TpeyroabHUKH.

Pemats mnpaxkTHueckue 3a7ayd, CBOJASAIIMECS K HaXO0XKJIECHUIO
Pa3IMYHBIX AJIEMEHTOB TPEYroJIbHUKA

bu6moreka [IOK
https://m.edsoo.ru/7f41al

2c

[IpeoOpazoBanue Mo 100usl.

MeTtpuueckue
COOTHOIIECHUS B
OKPYXHOCTH

10

OcBauBath MOHATHUE NTPEOOPA3OBAHUS TIOJOOHS.

HccnenoBaTh OTHOIIEHHWE JIMHEWHBIX OJIIEMEHTOB (GUTYp TIpH
npeoOpa3oBaHUH MO00HS.
Haxonuts IpUMEPbI
JCWCTBUTEIILHOCTH.
BBIBOIMTh METPUUECKUE COOTHOLICHHSI MEKIY OTPE3KaMHu XOp[I,
CEeKYIIMX U KacaTeJbHBIX C UCIOJIb30BAHUEM BIIMCAHHBIX YIIIOB U
N0JIOOHBIX TPEYrOJIBHUKOB.

Pemath reomeTpuueckue 3alaud U 3a7aud U3 pPEaNbHOMN JKU3HH C
UCIOJIb30BaHUEM TIOJIOOHBIX TPEYrOJbHUKOB

oa00us B OKpYIKaIoIIen

bubmuoreka [JOK
https://m.edsoo.ru/7f41al

2c

Bexkropsl

12

Hcnonb3oBaTh  BEKTOpBl  KAaK  HaIMpaBJICHHBIE  OTPE3KH,
UCCIIeJIOBaTh T€OMETpUYECKUl (TepeMenieHne) U QU3nIecKuit
(cuna) CMBICITBI BEKTOPOB.

3HaTh OMpeNeeHHs] CYMMBI M Pa3HOCTH BEKTOPOB, YMHOXKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al
2C
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BEKTOpAa HA YHCJIO, UCCIEA0BATh T€OMETPUUYCCKUN U (pU3HUESCKHA
CMBICJIBI 9TUX OIlEpaLUi.

Pemrats reomeTprueckue 3aja4un ¢ UCIOJIb30BAHUEM BEKTOPOB.
PacknanpiBate BEKTOp MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Hcnonp30Bark CKalsipHOE NPOU3BEACHHE BEKTOPOB, BBIBOJWTH
€ro OCHOBHBIE CBOWCTBA.

Beluucnsate CymMMy, pasHOCTb U CKALIPHOE IIPOU3BEIACHUE
BEKTOPOB B KOOpAMHATAaX.

[IpuMeHATH CKaNspHOE MPOU3BENCHUE VISl HAXOXKICHHS JUIMH U
YTJIOB

JlexapTOBbI KOOPAWHATHI Ha
MJI0CKOCTH

OcBauBarh TMOHATHE MPSAMOYTOJbHOW CHCTEMbl KOOPAMHAT,
JIEKapTOBBIX KOOPIUHAT TOUKH.

BrIBOIMTE ypaBHEHHME NPSIMOM U OKPYKHOCTH.

BoiiensaTe mosHbIN KBagpatr JUid HaXOXKIEHHs LIEHTpa U pajuyca
OKPYXHOCTH MO €€ YPaBHEHUIO.

Pematp 3agaun Ha HaXOXKJIEHUE TOYEK MEPECEUCHMs MPSAMBIX U
OKPY>KHOCTEH C MOMOIIBI0 METO/1a KOOPAUHAT.

Hcnonws3oBath cBOMCTBa yriioBoro koddduimenta mpsMoun npu
pelIeHnH 3aa4, Ui OTPeeNICHUs PACTIONOKEHUS TPSIMO.
[IpuMeHsITh KOOpAMHATHI TPU PEHICHUH TEOMETPUUECKUX U
NPAKTHUYECKUX 3aJ1a4, JUIsl IOCTPOCHUS MaTeMaTHYeCKUX MOoJeneit
peaIbHBIX 3a/1a4 («METOJ KOOPAUHATY).

[Tonb3oBatbest sl MOCTPOCHHS U HCCIENOBaHUM LHU(PPOBBIMU
pecypcamu.

3HAKOMHTBHCS C UICTOPHEH Pa3BUTHUS T€OMETPHU

bubmmoreka [IOK
https://m.edsoo.ru/7f41al

2c

[IpaBunbHBIE
MHOTOYTOJIbHUKHU. [[Ha
OKPYKHOCTH U IUIOIIAb
Kpyra. Beruncienue
TIonanen

@opMyIHpOBATH OINPEACICHUE NPABUIbHBIX MHOTOYTOJIBHUKOB,
HAXOJIUTh UX 3JIEMEHTHI.

[Tonb30BaTbCs MOHATHEM [UIMHBI OKPY)KHOCTH, BBEIEHHBIM C
IIOMOLIBIO MPABUJIBHBIX MHOTOYTOJIBHUKOB, ONIPEACIIATh YUCIIO T,
JUIMHY IYT'Y U PaJiaHHYIO Mepy yria.

[IpoBoauTh mepexon OT paavMaHHOM MeEpbI yrila K rpaayCHON U
Hao0opoT.OnpenensaTs iomaas kpyra. BeiBoguts Gopmynsl (B
rpaJlyCHOM M paJuaHHON Mepe) A JUIMH Jyr, IUIoaiei

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al

2c
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CEeKTOPOB W  CErMEHTOB. Bprumcmare 1omamu  ¢uryp,
BKJIIOYAIOIINX 3JIEMEHThl OKpYy)XHOcTH (kpyra). Haxonuts
IUIONIA/IU B 33Jla4ax peajbHON )KU3HU

JIBM>KEHUS TNIOCKOCTH

Paz0upats mpuMepsl, WIUTFOCTPUPYIOIINE MOHSTUS IBHKCHHSL.
@dopMynupoBaTh  ONpEIENICHUs  MapajUIeIbHOIO  IEpeHoca,
IIOBOPOTA U OCEBOM CUMMETPHH.

BbiBOoMTH UX CBOWCTBA, HAXOAUThH HEMOBUKHBIE TOUKH.
Haxoauts HeHTphl U OCH CUMMETpUI IpocTerux (uryp.
[IpumensTh NapasuieabHbINA IEPEHOC U CUMMETPUIO TIPU PELICHUN
reOMEeTPUUECKUX 3a/1a4 (pa30uparh MPUMEpHI).

Wcnonb3oBath A MOCTPOCHHUS M HCCIEAOBaHUN LHU(POBBIE

pecypchl

bu6moreka [IOK
https://m.edsoo.ru/7f41al
2c

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMaTH3alUs 3HAHHUH

OnepupoBaTh MNOHATUSAMHU: (Gurypa, TOYKa, TNpsAMas, VYroi,
MHOTOYTOJIbHUK, paBHOOEAPEHHBIN u PaBHOCTOPOHHHUI
TPEYrOJbHUKH,  MPSAMOYTOJbHBIA  TPEYroJIbHUK,  MeEIHaHa,
OMCCEeKTpHCa U BBICOTA TPEYroJIbHUKA, MapajuiesiorpaMM, pomo,
MPSIMOYTOJIbHUK, KBAJpaT, Tpamneuus; OKpy>KHOCTb, KacaTellbHas;
PaBEHCTBO U Mojio0ue GUryp, TpeyroJabHUKOB; NapalieIbHOCTh U
HNEPIECHIUKYISAPHOCTh  MPSIMBIX, YTOJd  MEXAY MPSMBIMH,
CUMMETpPHUS OTHOCUTENIBHO TOYKH U MPSAMOM; JJIMHA, PACCTOSIHUE,
BEJIMYMHA YTJIa, TUIOIIA b, IEPUMET.

Hcnonb3oBath (bopMyIbI: nepuMerpa u U0 AU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIATU Kpyra,
00BEMa IPSIMOYTOJIBLHOTO MapaliesenuIea.

OnepupoBaTh MOHATHSAMU: MPAMOYTOJbHAS CHCTEMa KOOPIHMHAT,
BEKTOD; HCIIOJIb30BAaTh 3TU MOHATHUA JUIA MPEICTaBICHUS JTaHHBIX
U pelIeHUs 3a/1a4, B TOM YUCIIE U3 IPYTHX YYEOHBIX MPEIMETOB.
Pemarpr 3amaum  Ha  TOBTOPEHHE  OCHOBHBIX  TOHSTHIA,
WLTIOCTPALIMIO CBSI3€H MEXTy Pa3IMuHbIMHU YacTsAMU Kypca.
Br10upaTh METOI 7S pelieH sl 3a1a4H.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al
2C
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PABOYASA ITPOI'PAMMA VYYEBHOI'O KYPCA «BEPOATHOCThD U
CTATUCTHUKA» B 7-9 KITACCAX

IHHOACHUTEJIBHASA 3ATINCKA

B coBpemMeHHOM IT(PPOBOM MUPE BEPOSTHOCTD M CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHHUH, TaK U UX POJIM B 0Opa30BaHHH,
HEOOX0IMMOM KaKIOMY 4elloBeKy. Bospacraer umcio mpodeccuii, mpu oBIaeHHH KOTOPBIMH
TpeOyercsi xopomas 0a30Bas TOATOTOBKAa B OONACTH BEPOSTHOCTH W CTATUCTHKH, TaKas
MIOATOTOBKA Ba)KHA ISl MPOJOJDKEHUS 00pa3oBaHUs W I YCHEIIHOM HNpo¢eCCHOHANbHON
Kapbephl.

Kaxnpiii 4enoBeK MOCTOSHHO NPUHHMAET pEIICHHs Ha OCHOBE HMEIOIIUXCS y HEro
TaHHBIX. A JUIsI 00OCHOBAaHHOTO TPWHATHS PEUICHHS B YCIOBHUSX HEIOCTaTKa WM H30BITKA
nHpopManuu HEOOXOJAMMO B TOM YHCJIE XOpomo CHOPMHPOBAHHOE BEPOATHOCTHOE U
CTaTUCTHYECKOE MBIIIICHHE.

NmenHO moOATOMY OCTpO BCTajga HEOOXOIMMOCTH cOpMHUPOBATH Yy OOYJarOUIUXCS
(YHKIIMOHAJIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIyI0 B ce0s B KauyecTBE HEOTheMJIEMOM
COCTABJIIONICH yYMEHHE BOCIPUHUMATh W KPUTHYECKH aHAIM3UPOBATh HWH(POPMAIHIO,
MPEJCTaBICHHYI0 B pa3IHYHBIX (opMax, IOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peabHBIX MPOIECCOB M 3aBUCUMOCTEH, TPOU3BOINUTH MPOCTEHIITNE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH TIPHHIUIIAMH cOOpa, aHamm3a |
MPEJCTaBICHUS JAHHBIX W3 pa3IW4HbIX chep KU3HU OOIecTBa M rocyaapcTBa npuoOniaer
oOyJaromuxcss K OOIIECTBEHHBIM HHTepecaM. M3ydeHHe OCHOB KOMOWHATOPUKH pa3BHBACT
HaBBIKM OpraHu3aluu nepedopa W MmojAcyéra 4uciaa BapHAHTOB, B TOM YHCJIE B MPHUKIATHBIX
3a/layax. 3HAaKOMCTBO C OCHOBaMHU T€OpHH rpadoB co3AaéT MaTeMaTHuyecKuil (yHIaMEHT IS
dbopmMupoBaHUs KOMIIETCHIIMA B oOjactu wHOOpMATUKM M IUPPOBBIX TexHojorui. [Ipum
M3YYEHUHU CTaTHUCTUKM M BEPOSTHOCTH O0O0OramaiTcs MpeJICTaBlICHUs OOydJalolmuxcs o
COBPEMEHHOM KapTHHE MHpa U METOJaX ero HccleoBaHMs, (pOpMUpPYETCS MOHHMaHUE POJIU
CTaTHUCTUKH KaK MCTOYHHMKA COLMAIBHO 3HAYMMOW HMH(OPMALMK U 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHHSL.

B cootBercTBMM C JaHHBIMU IENsIMU B CTPYKType HpOrpaMMbl yueOHOro Kypca
«BeposATHOCTD W CTAaTUCTHKa» OCHOBHOTO o0OIIero o00pa30BaHUsl BBIJICICHBI CIEAYIOIINE
coJiepkarenbHO-MeToauueckue nuHuu: «lIpeacrapnenue JaHHBIX U OMKUCATEIbHAs CTATUCTUKAY,
«BeposTHOCTBY, «D7eMEeHThl KOMOUHATOPUKNY, «BBeeHne B Teopuio rpadoBy.

Copnepxanune nuHun «lIpencraBieHue NaHHBIX W OMUCATENbHAs CTATUCTHKA» CIYXKUT
OCHOBO 111 POpMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(OPMAaLIMEH: OT YTEHUS U MHTEPIpeTaIuu
uHpopmaluy, TMpEeACTaBICHHOW B TalnMiax, Ha JAMarpaMMmax W rpadukax, g0 cOopa,
MIPEJICTaBJICHHS U aHaJN3a JaHHBIX C UCIOJIB30BAHUEM CTATUCTUYECKHX XapaKTEPUCTUK CPEIHUX
U pacceuBanus. PaGoTas ¢ gaHHbIMH, 0Oydarouiuecss y4aTrcs CUMTHIBATh M MHTEPHPETHPOBATH
JaHHbIC, BBIJBUTaTh, apTyMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIIINE TUIIOTE3bl, Pa3MBIILISATh
HaJ GakTopamu, BHI3BIBAIOIIMMHU U3MEHYHBOCTh, U OIICHUBATh UX BIMSHHE HA pacCMaTpUBaeMble
BEJIMYUHBI U ITPOIIECCHI.

WHTynTHBHOE  MpeJCTaBle€HHE O  CIy4yalHOW  M3MEHYMBOCTH,  HCCJEOBAHUE
3aKOHOMEPHOCTEH M TEHAEHIMI CTaHOBUTCS MOTHUBHPYIOIEH OCHOBOM AJSI M3y4EHUS TEOPUHU
BEpOATHOCTEeH. bBosblioe 3HaueHHWe MMEIT NpPAaKTUYECKHUE 3a/aHusl, B YAaCTHOCTHU OIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMH MOJIEIISIMU.

[ToHsiTHE BEPOSITHOCTH BBOJMTCS Kak Mepa IMpaBIoNoaoOMs ciydaiiHoro coObrtus. Ilpu
M3yYeHHH y4eOHOTro Kypca oOydaromuecs: 3HaKOMATCS ¢ MPOCTEHITUMHU METOAaMU BBIYHCIICHUS
BEPOSATHOCTEH B CIy4alHBIX SKCIEPUMEHTAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU HCXOJAMH,
BEPOATHOCTHBIMH 3aKOHAMM, IMO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee CIoXHbIE 3agaud. B



y4eOHBI Kypc BXOZST HAdalbHbIC MPEICTABICHHUS O CIy4alHBIX BEIIMYMHAX M MX YHCIOBBIX
XapaKTepUCTHUKAX.

B pamkax yueGHOTro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO 00YUYaIOIIMXCSI ¢ MHOYKECTBAMHU U
OCHOBHBIMM OIIEpAaLUIMU HaJ MHOXECTBAMM, PACCMATPHUBAIOTCS IPHUMEPBI NPUMEHEHUS IS
pemieHusl 3agad, a TaKXKe HCIOJIb30BaHUS B JPYrUX MaTeMaTHUYECKUX Kypcax M Y4eOHBIX
npeaMerax.

B 7-9 knaccax usyuaercs yueOHBIM Kypc «BeposTHOCTh M CTAaTHUCTHKa», B KOTOPBIH
BXoJAT paznensl: «lIpencraBieHne JaHHBIX W ONUCATENIbHAs CTATUCTHKA», «BeposATHOCTHY,
«OneMeHThl KOMOMHATOPHKIY, «BBeZieHne B TEOPHUIO TpadoBy.

Ha uzyuenue yuyeOHoro kypca «BeposTHOCTh U cratuctuka» orBoaurcs 102 waca: B 7
kiacce — 34 yaca (1 yac B Henento), B 8 kiacce — 34 vaca (1 gac B Hezento), B 9 kinacce — 34 yaca
(1 gac B Henemo).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

[IpencraBnenne naHHBIX B BHjE TaOMUIl, nuarpamMm, rpadukoB. 3amojHEHWE TaOmuIl,
YTEHHE U MOCTPOCHHUE auarpamm (CTOJOMKOBBIX (CTOJIOUYATHIX) U KPYroBbIX). UTeHue rpagukoB
peanpHBIX TporieccoB. M3BiedeHne WHPOPMANWU W3 TUArpaMM M TaOIUI], WCIIOJIb30BAaHHUE H
WHTEPIPETAIUS JTAHHBIX.

OmnwmcarenpHasi CTaTUCTHKA: CpeHee apudMeTHuecKoe, Meiana, pa3Max, HanOoJbIIee 1
HauMeEHBIIIee 3HAUCHUT HAa0Opa YMCIIOBBIX JIAHHBIX. [IpuMepsl CiTydaiiHO H3MEHYHBOCTH.

CrnydaifHbI SKCTIEPUMEHT (OTBIT) M CiIy4aitHoe coObITHe. BeposTHOCTh M "actoTa. Posb
MaJIOBEPOSTHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHII B Mpupoje U B oOuiectBe. MoHeTa U
UrpajgbHas KOCTb B TEOPUHU BEPOSTHOCTEM.

I'pad, Bepmmna, pedpo. Crenens BepiuHbl. Yncino pédep u cyMMapHas CTETICHb BEPIITHH.
[IpencraBnenue o cszHoctu rpada. llenmm m muknel. [lytu B rpadax. O6xoxn rpada (siiaepos
nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM T'pade. Pemenne 3agau ¢ momoibio rpados.

8 KJIACC

IIpencraBnenue AaHHBIX B BUJE TaOJIUL, JUarpaMm, rpadukos.

MHO€ecTBO, 3JIEMEHT MHOXKECTBA, INOAMHOXKecTBO. Omnepanuu HaJ MHOXKECTBAMU:
oObenuHEeHHe, IepecedyeHue, gonoiHeHue. CBoiicTBa omepauuil Hajg  MHOXKECTBAMU:
IIEPEMECTUTENBHOE, COYETATENbHOE, PACIpPENEIUTENbHOE, BKIOYeHus. Mcmosb3oBaHue
rpauuecKoro MpeiCcTaBIeHUs] MHOKECTB Ul OMUCAHUS PEalbHbIX MPOLIECCOB U SIBJICHUH, Ipu
pELIEeHNH 3a]ay.

N3mepenune paccemBaHus JaHHbIX. Jlucnepcus M CTaHIApPTHOE OTKIOHEHHE YHCIIOBBIX
HabopoB. /luarpamMma paccenBaHusl.

OneMeHTapHble COOBITUS cilydaiiHOro omblta. CiyyaifHble coObiTHs. BepostHOoCcTH
coObITu. ONBITHI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMU cOObITUSAMH. CilyyaifHblil BBIOOD.
CBs3b MEXJy MaJOBEpOSATHBIMU U TPAKTHUYECKH JIOCTOBEPHBIMH COOBITUSMH B THPUPOJE,
oO11ecTBe U HayKe.

JlepeBo. CBolicTBa JepeBbEB: €AMHCTBEHHOCTD IyTH, CyLIECTBOBAaHUE BUCAYEH BEPILMHEI,
CBSI3b MEXKJy YHMCIOM BepIIMH U 4uciaoM pébep. IlpaBuino ymHokeHus. Pemienue 3amau c
MOMOIIIBIO I'padoB.

[IpotuBomnonoxusle coObiTus. Jnarpamma Oiinepa. OObenuHeHME U IEepecevyeHue
coObiTuil. HecoBmecTHble coObITHS. DoOpMyna CIOXKEHHsS BEpOSTHOCTEH.  YciioBHas
BeposATHOCTh. [IpaBuno ymHoxxenusi. HezaBucumbie coObiTus. [IpencraBnenue skcnepuMenTa B



BUJE JiepeBa. PelieHue 3a1a4 Ha HaXOXKIAEHUE BEPOSTHOCTEW C MOMOILIBIO JIEpeBa CIIy4allHOIO
SKCIEPUMEHTA, Auarpamm Jiliepa.

9 KJIACC

[IpencraBnenue AaHHBIX B BUAE TaOaMIl, AUarpamm, rpadukoB, MHTEPIIPETALHS TaHHBIX.
UreHue 1 IOCTpOCHUE TaONIHUI, TUarpaMM, rpauKoB MO peaTbHBIM JaHHBIM.

ITepecranoBku u (akropuan. CodyeraHus W 4HCIO codeTanwid. TpeyronpHuk [lackais.
Pemenue 3a1a4 ¢ ucmosib30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposiTHOCT. CitydailHbIN BBIOOp TOYKM M3 (PUTYpHI HA TUIOCKOCTH, U3
OTpPE3Ka U U3 IyTU OKPYKHOCTHU.

Wcneitanue. Yenex u Heyaauya. Cepust ucnbITaHU 10 niepBoro ycnexa. Cepust UCIBITaHUN
bepnynnu. BepositHocTH coObITHI B cepun ucbiTaHU bepHysu.

CnyyaiiHast BeTMYMHA M pAacIpe/ielieHHe BEpOSITHOCTEH. MaremMaTHdeckoe OXHJaHue U
mucnepcus. [IpuMepsl MaTeMaTHYECKOTO OKUIAHMS KaK TEOPETHYECKOIO CPEIHEro 3HAa4YeHUs
BEJINYMHBL. MaTeMaTH4ecKoe OKUJaHUE U JUCIIEPCUS CIIYYalHOW BEJIUYUHBI «UUCIIO YCIIEXOB B
cepuM UCIbITaHUK bepHymm.

[TonsiTre o 3akoHe GonblIMX uyncen. M3mepenue BeposiTHOCTEN ¢ MOMOIIbIO YyacToT. Poub
Y 3HAYCHHE 3aKOHA OOJIBIITUX YMCE B IPUPOJIE U OOIIIECTBE.

INVIAHUPYEMBIE HNPEJIMETHBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

K xoHmy oOydyeHuss B 7 kJacce OOyUYarONIMICS TMOJYYUT CIEAYIONIAE MPEIMETHBIE
pe3yNabTaThl:

Uurate uHpOpMAIUIO, MPEACTAaBICHHYI0 B TaOnuilax, Ha Iuarpammax, MNpeiCTaBIATh
JTaHHBIC B BHJIE TAOJHWIl, CTPOUThH IUarpamMmbl (CTOJOMKOBBIE (CTONOYATBIE) M KPYTOBBIE) TIO
MacCHBaM 3HAYEHUU.

OnuceiBaTh M HHTEPHPETHUPOBATH pEAbHbIC YHUCIOBBIE JaHHBbIEC, INPEACTABICHHBIE B
Tabiuuax, Ha AuarpaMmax, rpapukax.

Hcnonb3oBarh A OMUCaHUS JaHHBIX CTAaTHCTUYECKHE XapaKTEPUCTUKH: CpelHee
apudmernyeckoe, MeraHa, HanOoJbIlIee U HAaMMEHbIIee 3HAYCHU, pa3Max.

Nwmers mnpencraBiieHne O CiydallHON WM3MEHYMBOCTH Ha MpUMEpPax LeH, (U3NYECKHX
BEJIMYMH, aHTPONOMETPHUYECKHX JAHHBIX, HWMETh NPEJICTABICHHE O CTATUCTUYECKOU
YCTOMYHUBOCTH.

K xonmy oOydenus B 8 kiacce oOydaromwuiicss MONYYUT CIEAYIOUIUE MpeIMETHBIC
pE3yIbTaThI:

W3Bnekatb u mpeoOpazoBbiBaTh HHGPOpPMAIUIO, MPEACTaBICHHYI0O B BUIE TaOmIuIl,
auarpamm, rpauKoB, MPEACTaBIATh JaHHBIE B BUJIE TaONHUII, JUarpamMmm, rpaduKosB.

OnuceiBaTh JaHHBIE C MOMOIIBI0 CTATUCTHUECKUX MOKA3aTeNel: CpeqHUX 3HAYCHUI U Mep
pacceuBaHus (pa3Max, TUCHEPCUs U CTAHIAPTHOE OTKIOHEHHUE).

HaxonuTh 9acTOThl 4YMCIOBBIX 3HAYEHWM W YacTOThl COOBITUH, B TOM YHCJIE TIO
pe3ynbTaTaM U3MEpeHH U HaOIIOICHHI.

Haxonuth BepOSTHOCTH CIHy4allHBIX COOBITHII B  OMbBITAX, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCIE B OMNBITaX C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBathk rpaduueckue MoJAENIH: JAEPEBO CIYyYaHOTO SKCIEPUMEHTA, JUarpamMmbl
Diinepa, 4ucaoBast mpsmasi.



OnepupoBaTb MNOHATUSMHM: MHOKECTBO, IIOJIMHOKECTBO, BBINOJHATH OINEpPALlUU Hal
MHOKECTBaMHU: OOBETUHEHUE, MEPECeUeHUE, TOMOJHEHHE, TePEUUCIIATh JIEMEHThl MHOXKECTB,
IIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBath Trpaduyueckoe MpenCcTaBIeHHE MHOXKECTB M CBS3€H MEXIy HUMHU IS
OMMCAHMS TPOLIECCOB W SBICHWI, B TOM YHUCIE TPU PELUICHUM 3aJad U3 JPYTUX Y4eOHBIX
IIPEIMETOB U KYPCOB.

K konmy oOyueHuss B 9 kjiacce OOydYalOUIMICA MOJYYUT CJCIYIONIUE TMPEAMETHBIC
pe3yJabTaThl:

W3Bnexkatp u mnpeoOpa3oBbiBaTh WHGOPMAIMIO, MPEACTABICHHYI0O B  Pa3JIMYHBIX
WUCTOYHMKAX B BHJE TaONHWI, AuWarpamm, rpadukoB, NMPEICTABIATH JaHHbIE B BUAC TaOJHIL,
yarpamm, rpauKosB.

Pemarp 3amaun opraHM30BaHHBIM MEPEOOPOM BapHUAaHTOB, a TAKXKE C HCIIOJIb30BAHUEM
KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonb3oBaTh onucaTenbHble XapaKTEPUCTUKHU Ui MAacCUBOB UYUCIIOBBIX JaHHBIX, B TOM
qlclie CPEeTHUE 3HAUEHUS U MEPbI pacCEeUBaHUSI.

Haxoautb 4acToThl 3HaU€HUI U 4aCTOTHI COOBITHSI, B TOM YHCIIE MOJIb3YSACh PE3yJbTaTaMu
MIPOBEIEHHBIX U3MEPEHUN U HAOIIOJCHUM.

Haxomuts BepoATHOCTH ciy4ailHBIX COOBITMHM B M3Yy4EHHBIX OMbBITaX, B TOM 4YHCIE B
OTIBITaX C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU, B CEPUSIX HUCIBITAHUN N0 MEPBOTO
ycrexa, B CepHsIX UCIbITaHui bepHymm.

Nmets npencTaBieHne o0 CIIydallHOW BEJIMYMHE U O PaCIpeIeI€HUH BEPOSATHOCTEN.

Nwmets mpeacraBieHne 0 3aKk0HE OOJBIINX YKCENT KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
CIIydaifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YKCEN B MPUPOJE U OOIIECTBE.






TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC(34 u)

HaumenoBanue
pa3iesioB U TeM
NMPOrpamMmmbl

KoaunuecTtBoO
JacoB

OcHoBHbBIE BH/BI 1eSITEJILHOCTH 00y4aI0OIIMXCS € Y4eTOM
padoyeii mporpaMMbl BOCIMTAHUS

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTejibHbIE

pecypchbl

[IpencraBnenue qaHHBIX

OcBanBaTh CrocoObI MPEACTABICHUS CTATUCTUICCKUX JAHHBIX U
YUCJIOBBIX MACCHBOB C TIIOMOINIBIO TaOMUIl W JUarpamMm c
WCTIOJTb30BaHUEM aKTyalbHBIX W BOKHBIX  JTAHHBIX
(memorpaduyeckrie NaHHbBIE, TPOU3BOACTBO MPOMBIIIUICHHONW U
CEJILCKOXO3SIMCTBEHHON MPOAYKIUH, 0OIIIeCTBEHHBIE Hu
MPUPOJIHBIE siBJICHMS). M3ydaTh MeTOIbI pabOThI ¢ TAOTUIHBIMU
U TpapUYeCKUMH TPEJACTABICHUSAMH JAHHBIX C ITOMOIIBIO
I (PPOBBIX PECYPCOB B XOJI€ MPAKTUUECKUX PabOT

bu6moreka [IOK
https://m.edsoo.ru/7f415fdc

OmnucartenbHas CTaTUCTHKA

OcBanBaTh TOHSATHS: YHUCIOBOW HAOOp, Mepa IEHTpaIbHOM
TeHaeHIMu  (Mepa IeHTpa), B TOM YHCIE CpeIHee
apudmernueckoe, Meauana. ONUCBHIBATH CTATUCTUYECKHE
JTAHHBIE C MOMOIIBI0 CPETHEro apu(pMETUYECKOro U MeIUaHBL.
Pemate 3amaun. M3yudarh cBOMCTBA CpeIHMX, B TOM YHCIE C
MOMOUIBIO0 IIU(PPOBBIX PECYPCOB, B XOJI€ MPAKTHYECKUX PadoT.
OcBauBarh MOHATHS: HAUOOJIbIIEE W HAaUMEHbIIEE 3HAYCHUS
YHCIIOBOTO MaccHBa, pa3Max. PemaTh 3aaun Ha BbIOOD criocola
OTHCAHUA JIAaHHBIX B COOTBETCTBUU C MPUPOJION NaHHBIX U
HEJSIMHU MCCIIEIOBAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc

CnyqaﬁHa;I U3MCHYHNBOCTDb

OcBauBaTh MOHATHSA: YacTOTa 3HAUYEHUH B MacCUBE IAHHBIX,
IpYyIIIUPOBKA JIAHHBIX, THCTOrpaMMa. Crpouthb U
aHaJTM3UPOBATh TUCTOTPAMMbI, MOAOHPATh MOAXOIAIIMMN Iuar
rpynnupoBku. OcBauBath rpaduyeckue npecTaBIeHus pa3HbIX
BUJIOB CIIy4allHOM M3MEHYMBOCTH, B TOM 4YHCJIE C IOMOUIBIO
IU(PPOBBIX PECYPCOB, B XOJI€ MPAKTUYECKOH pabOTHI .

bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc

Beenenue B Teoputo

OcBauBarh moHATHS: Tpad, BepmmHa rpada, pedpo rpada,

bu6nmoreka [JOK
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rpa¢os

CTENEHb (BAJEHTHOCTb BEPILIUHBI), Lenb U HUKI. OcBauBaTh
NOHITHSI: TyTh B rpade, DdiiepoB Mmyrh, 00xoa rpada,
OpUEHTHpOBaHHBIN Tpad. Pemars 3agaum Ha TOHWCK CYMMBEI
CTeTICHEeW BepIuH rpada, Ha MOUCK 00Xxojaa rpada, Ha MOWCK
nyTeii B OpUEHTHPOBAaHHBIX Tpadax. OcBamBaTh CIIOCOOBI
NpEeICTaBICHUS 3a/1a4 M3 Kypca ainreOpbl, T€OMETPUH, TEOPUHU
BEPOSITHOCTEH, APYrUX MPEIMETOB C MOMOUIbIO IpadoB (KapThl,
CXEMBI, JJEKTPUUYECKUE 1IeTH, (PYHKIIMOHAIbHBIE COOTBETCTBUS)
Ha IpuMepax.

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

BepostHOCTB M yacToTa
CITy4aifHOTO COOBITHS

OcBauBatrh MOHATHUSA: CIY4YalHBIN ONBIT U CllyyailHOe cOOBITHE,
MaJOBEpPOSITHOE U  NPAKTHUYECKH JOCTOBEPHOE COOBITHE.
N3y4yarh 3HaYMMOCTHh MaJIOBEPOSATHBIX COOBITHII B MpUPOJE U
oOlIecTBe Ha BaXKHBIX NMpUMepax (aBapuu, HECUACTHBIE CITydaw,
3allMTa TMEepCOHANbHOW uHOpMaluyu, Iepenada JaHHbBIX).
N3ydath posib KITaCCHUECKUX BEPOSTHOCTHBIX MojieNel (MOHeTa,
UrpalibHasi KOCTh) B TEOpUU BeposTHOCTed. HalOmomate u
U3y4yaTh 4acTOTY COOBITHUI B MPOCTBIX 3KCIEPUMEHTAX, B TOM
qucie ¢ IOMOLIbI0 U(POBBIX PEeCypcoB, B X0J€ NPAKTUYECKON
paboThI

bu6moreka [IOK
https://m.edsoo.ru/7f415fdc

O06o0Ommenue,
CUCTEMaTH3alUsl 3HAHHUH

[ToBTOPSITH M3Yy4EHHOE U BBICTPAUBATh CUCTEMY 3HaHUM. Pemarh
3a/layd Ha TPEACTABICHUE M ONMHCAHHE JaHHBIX C MOMOIIBIO
U3YYEHHBIX XapakTepucTuk. OOCykaaTh MPUMEPhl CIydalHbBIX
COOBITHI, MaJIOBEPOSATHBIX M TMPAKTUYECKU JIOCTOBEPHBIX
CIIy4allHbIX COOBITHIL, UX POJIM B IPUPOJIE U KU3HU YETIOBEKa

bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc
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8 KJIACC (34 u)

HaumenoBanue
pa3jiesioB U TeM
MPOrpamMmmbl

KoaunuecTtBo
JacoB

OcHoBHbBIE BHBI 1eSITEJILHOCTH 00y4aIOIIMXCS € Y4eTOM
padoyeii mporpaMMbl BOCIMTAHUS

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

IToBTOpEenue kypca 7
KJacca

[ToBTOpATE M3y4EHHOE U BBICTPANBATh CUCTEMY 3HaHUU. Pemarte
3a/layd Ha NPEJCTABICHHWE U OINMCAaHUE JAHHBIX C IOMOIIbIO
U3YYEHHBIX XapaKTepuCTUK. Pemiate 3agaun Ha IpeaCcTaBlICHUE
TPYNIIMPOBAHHBIX  JAHHBIX W OINMCaHUE  CIy4yalHOH
W3MEHUMBOCTH. Pemiath 3amauM Ha ONpENENIEHHE YacTOThI
CIIydallHbIX COOBITHII, OOCYXIeHHE TPUMEPOB CIydalHbIX
COOBITHI, MAaJOBEPOSTHBIX M THPAKTUYECKH JOCTOBEPHBIX
CIIydallHbIX COOBITHI, UX POJIM B IPUPOJIE U KU3HU YEJIOBEKa

bubmmoreka [{OK
https://m.edsoo.ru/7f417tb2

OmnucarenbHas CTaTHCTHKA.

PaccenBanue naHHEBIX

OcBauBarh MOHATHUS: AUCIEPCUS W CTaHAAPTHOE OTKJIOHEHHE,
UCIIOJIb30BaTh ATH XapaKTEPUCTUKH JJIsl OTMCAHUS PacCEUBAHUS
JMaHHBIX. BpIIBUraTh TUMOTE3bl 00 OTCYTCTBUM WM HAIUYUHU
CBA3M MO JuarpamMmaMm pacceuBaHusa. CTpPOUTH AMArpaMMbl
paccerBaHMs IO UMEIOIIUMCS JAHHBIM, B TOM YHCJIE C TIOMOIIbIO
KOMIIbIOTEpa

bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2

MmuoxecTBa

OcBauBaTth IIOHATHUA:
IIOAMHOKECTBO.

MHOXECTBO, JJIEMEHT MHOXKECTBA,
BbInonHATe omepanuu  HaJl MHOXKECTBaMM:
oObeMHEHHEe, TIepecedeHue, JonosnHeHue. Mcmnoab3oBarh
CBOIicTBa! NIEPEMECTUTENBHOE, coYeTaTeNbHOE,
pacrpenenuTensHoe, BKIOYeHHs. lcrnonb3oBaTe rpaduueckoe
IPEeCTaBICHUE MHOXECTB IIPU ONMMCAHUM PEATIbHBIX MPOLECCOB
U SIBJICHUH, IPU PELICHUHU 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB
U KypCOB

bubnuoreka [JOK
https://m.edsoo.ru/7f417fb2

BepositHOCTB ciiydaiiHOTO
CcOOBITUA

OcBauBaThb IOHATHUS: QJICMCHTApHOC COGBITI/IC,
coOBITHE KakK COBOKYITHOCTb 6J'IarOl'IpI/I$[TCTBy10H_II/IX
DJICMCHTAPHBIX CO6LITI/II71, PaBHOBO3MOKHBIC 3JICMCHTAPHBIC
coObITHsA. Pemrath 3aga4d Ha BBIYHCICHUC BepOHTHOCTeﬁ

ciIy4yaiHoe

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2
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COOBITUH MO  BEPOSATHOCTSIM  DJIEMEHTApPHBIX  COOBITHI
ciy4amHoro omnslTa. Pemare 3amayn Ha  BBIYMCIICHUE
BEPOSTHOCTEH COOBITHH B OMBITaX C PaBHOBO3MOXXHBIMH
JJIEMEHTAPHBIMU  COOBITHSIMH, B TOM YHCJIE€ C IOMOIIBIO
KOMIIBIOTEPA. [IpoBouTh u M3y4aThb OIIBITHI c
PaBHOBO3MOKHBIMH 2JIEMEHTapHBIMU COOBITUSMHU (c
UCII0JIb30BAHUEM MOHET, UTPAJIbHBIX KOCTEH, IPYTUX MOJIENEN) B
X0/J1e IPAKTUYECKOU pabOThI

BBenenune B Teoputo
rpadoB

OcBauBarh MNOHATHS: JA€peBO Kak rpad Oe3 IuKiIa, BHUCSYas
BEpILMHA (JIKCT), BETBb JI€PEBA, IYTh B JEpPEBE, TUAMETP JIepeBa.
N3yuaTe CBOMCTBa JepeBa: CyHIECTBOBAHUE BHUCSYEH BEPIIMHBI,
€IMHCTBEHHOCTh MyTH MEXIY IBYMS BEpPIIMHAMH, CBSI3b MEKIY
YHCIIOM BEpUIMH U uyucioM pébep. Pemats 3amaun Ha MouCK U
TIepeyunciIeHre myTel B JiepeBe, oNpeAeeHIe YNCia BEPIINH WU
pébep B nepeme, 00Xoa OWMHAPHOTO JepeBa, B TOM YHUCIE C
IPUMEHEHHEM MPaBUIIa YMHOKEHHUSI

bu6moreka [IOK
https://m.edsoo.ru/7f417tb2

Crnyuaiinple COOBITHS

OcBauBarh MOHATHUS: B3aUMHO MPOTUBOMOJIOXKHBIE COOBITHS,
omepanuy HajJ COOBITHSAMH, OOBEIWHEHHWE W IepeceUcHUe
coObITHH, TUarpamma Jinepa (Dinepa—BenHa), coBMecTHBIE U
HECOBMECTHbIE COOBITHA. M3yuaThb TeopeMbl O BEPOSITHOCTH
oO0benmuHEeHHUsT  ABYX  cOObITUH  (OpMyNnBI  CIIOXKEHUS
BeposITHOCTe). PemaTh 3a1aun, B TOM 4HClie TEKCTOBbIE 3a]aun
Ha OIpEJesIeHUe BEPOSITHOCTEH OOBEAMHEHUS U TEPeceUeHUs
COOBITHH C TOMOIIBIO YUCIIOBOW MPSMOM, JUarpamMm Ouiepa,
dbopmynbl  cioxeHuss BeposTHOCTel. (OcBauBaTh MOHSTHS:
MPaBWJIO YMHOKEHHUS BEPOSITHOCTEH, yCJIOBHAas BEPOSITHOCTH,
HE3aBHCHUMBbIE COOBITHSI JEpeBO cCiydailHOro ormbita. W3ydats
CBONCTBa (ompeleneHusi) He3aBUCHUMBIX coObITHil. Pemartp
3alayd  Ha OMpeeNieHHe U HCIOJIb30BaHHE HE3aBUCUMBIX
coObITHil. Pemiate 3aaun Ha MOUCK BEPOSITHOCTEH, B TOM UHCIIE
YCIIOBHBIX, C MCIIOJIb30BAHUEM JIepeBa CIIy4aifHOTO OIbITa

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2

O06001menue,
CHUCTEMATH3aIlHsl 3HAHUI

HOBTOpﬂTL HU3Y4YCHHOC U BBICTPpAUBATL CUCTEMY 3HaHui. Peniate
3alauyi Ha HOpCACTABJICHUC W OIMMCAHHUC HNAHHBIX C ITOMOLIBIO
N3YUCHHBIX XapaKTCPUCTUK. Pemate 3amaun ¢ IMPUMCHCHUCM

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2
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rpagoB. Pemare 3amaum  Ha HAXOXKACHUE BEPOSTHOCTH
CIIyYailHOTO  COOBITHS 10  BEPOSATHOCTSIM  DJIEMEHTapHBIX
COOBITHI, B TOM 4YHCIE B OIBITAX C PaBHOBO3MOXKHBIMU
JJIEMEHTAPHBIMU COOBITUSAMH. PemaTs 3a7aum Ha HaXOXXICHHE
BEPOSATHOCTEH OOBEAWHEHHS] M TEpecedeHUs] COOBITHIA, B TOM
Ypcie  HE3aBHUCHMBIX, C  HCIOJB30BAaHHEM  TIpadUUecKuX
IIPEICTABIICHUM U JEpeBa CIy4alHOTO OombITa. Pemars 3a1aun Ha
nepeunciieHne KOMOMHAIMi (Yuciia TepecTaHOBOK, YHcia
COUETaHMWil), Ha HaXOXXJIEHUE BEPOATHOCTEH COOBITHI C
IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIE C HCIIOIb30BaHUEM
TpeyroJibHuKa Ilackais.




9 KJIACC (34 u)

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaunuecTtBoO
JacoB
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DJIeKTPOHHbIE
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o0pa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEenue kypca 8
KJacca

[ToBTOPATE M3y4EHHOE U BBICTpANBATh CUCTEMY 3HaHUU. Pemars
3a/lauM Ha IpPEJCTaBICHHUE U ONMCaHUE NaHHBIX. Pemars 3amaun
Ha HaXOXXJIEHHWE BEPOATHOCTEW OOBEAMHEHUS U TEepecedeHUs
COOBITHI, B TOM 4YHCJIE HE3aBHUCHMBIX, C HCIIOJIb30BaHHEM
rpaduyecKkux MpeICcTaBlIeHUH W JepeBa CIydalHOro OTbITA.
Pemate 3amaum  Ha mepeuncieHue KoMmOuWHanmii  (dmclia
[IEPECTAaHOBOK,  4YMCJIa  COYETaHWil), Ha  HaxoXJEHHE
BEPOATHOCTEH COOBITHH ¢ MPUMEHEHUEM KOMOMHATOPUKH, B TOM
4HCJIE C MCIOJIBb30BaHUEM TpeyroabHuka Ilackans

bu6moreka [IOK

https://m.edsoo.ru/7f41a302

OneMeHTBI KOM6I/IH8,T0pI/IKI/I

OcBauBaTh TMOHATHS: KOMOWHATOPHOE TPABWIIO YMHOMKEHHUS,
yIOpSIOUeHHAss Tapa, TpoWKa OOBEKTOB, IEPECTaHOBKA,
(dakTopuan 4ucia, coueTaHWe, YUCIIO COYCTAaHHH, TPEYTrOJIbHUK
[Mackans. PemaTh 3amaun Ha TEPEYHCICHUE YHOPSIOYCHHBIX
map, TPOGK, TIEPEYHCICHUE TIePECTAaHOBOK M  COYCTaHHHU
JJIEMEHTOB  Pa3JIMYHbIX MHOXeECTB. Pemiate 3agaun  Ha
NPUMEHEHHE 4YHCIa COoYeTaHHi B aireOpe (COkpamiéHHOe
yMHOXeHue, OuHoM  Hprotona).  Pemars,  mpumenss
KOMOWHATOPHKY, 33J]auydl Ha BBIYUCICHHE BEPOSITHOCTCH, B TOM
YHCJIC ¢ TOMOIIBIO AIEKTPOHHBIX TAOJIUI[ B XOJIC MPAKTHUECKOM
paboThI

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a302

I'eomerpuueckas
BEPOSATHOCTh

OcBauBaTh IIOHSATHE FCOMeTqueCKOﬁ BCPOATHOCTH. Penrate
3aJa4d Ha HaXOKIACHHC BCPOHTHOCTCﬁ B OIIbITAX, IMPEACTABUMBIX
KakK BLI60p TOYCK U3 MHOTI'OYIrOJIbHUKA, Kpyra, OTpE3Ka WJIN AYyT'U
OKPYKHOCTH, YUCJIOBOT'O ITPOMECIKYTKA

bu6mmoreka [JOK

https://m.edsoo.ru/7f41a302

Hcnbitanusa bepryinu

OcBauBaTh IOHSITHS: HCIIBITAHUC, 3JICMCHTAPHOC coOBITHE B

bu6mmoreka [JOK
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ucnblTaHuu (ycnex U Heyjaua), Cepusi UCIBITAHUN, HACTYIUIEHHE
nepBoro ycmexa (Heyaauu), cepusi HUcCHbITaHuN bepHymiu.
Pemrate 3amaun Ha HAXOXKACHUE BEPOSITHOCTEH COOBITHII B CepUu
UCIIBITAaHUM 10 IIEPBOTO yCIieXa, B TOM YHUCIIE ¢ IPUMEHEHUEM
(hopMyIBI CyMMBI T€OMETPUIECKOI nporpeccuu. Pemats 3amaun
Ha HaxOXJEHHE BEPOSATHOCTEN 3JIEMEHTAPHBIX COOBITHI B cEpUU
WCIBITAHUKA  bepHyuM, Ha  HaxoXJIEHUE  BEPOATHOCTH
OIIPENENEHHOTO YHUCIIA YCIEXOB B CEPUM HCIBITaHUN bepHyim.
W3ydyatp B XO0Je NpakTHUYECKOH pabOThl, B TOM YHUCIE C
MTOMOIIBI0 IU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B CEPUU
ucnblTaHui bepHymim

https://m.edsoo.ru/7f41a302

Cnyvaiinasi BeTMYMHA

OCBOWTH TIOHSATHSA: CIydaiiHAs BEJMYMHA, 3HAYCHUE CIy4allHOU
BEJINYMHBI,  paclpeiesieHne  BeposTHOocTed. M3ydate wm
00CyX/1aTh IPUMEpPBI AUCKPETHBIX U HEMPEPHIBHBIX CIy4allHBIX
BEJIMYHUH (POCT, BEC YEJIOBEKA, YMCICHHOCTh HACEJIEHHUs, ApYyrue
W3MEHYMBBIE  BEJIMYUHBI, paccMaTpuUBaBLIMECS B  Kypce
CTaTUCTHKH), MOJIEJIbHBIX CIIy4allHbIX BEJIUYMH, CBA3aHHBIX CO
CllydailHBIMHM OMbITaMU (OpOCaHUE MOHETHI, UTPATBHOM KOCTH,
CO ciny4yalHeIM BbIOOpoM M T. 1.). OcBauBaTh IOHATHSA:
MaTeMaTHYeCKOe  OXHMJAHME  CIydyailHOW  BEIMYMHBI  Kak
TEOPETUUYECKOE CpelHee 3HadyeHue, AUCHepCust CciaydailHOM
BEJIMYMHBI KaK aHaJoOr JAUCHEPCUM 4HUClIoBOro Habopa. Pemarts
3aJaud  Ha BBIYUCIIEHME MAaTEMaTHYECKOTO OXXUAAHUSA M
JMCIIEPCUN JUCKPETHOM CaydallHOW BENHMYMHBI 10 3aJlaHHOMY
pacmpeneneHio, B TOM 4YHCIE€ 3aJad, CBS3aHHBIX CO
CTpaXxOBaHHEM U JIOTEPESIMU. 3HAKOMMUTBHCS C MAaTEeMAaTUYECKUM
OKUJIAaHUEM M JIUCIepCHe HEKOTOPBbIX pacHperesieHHi, B TOM
qucie pacupefeseHus ClydaiHON BEIMUYUHBI «UUCIO YCIEXOB»
B cepuM ucnbITaHuil bepuymmu. M3yuaTh wyactoTy coObITHS B
HOBTOPSIIOLINXCS CIy4alHBIX OMBITAX KaK CIIy4ailHYIO BEJIUUUHY.
3HaKOMUTbBCS € 3aKOHOM OoJbivx yucen (B Gpopme beprymm):
npu OOJBIIOM YHUCIIE OMBITOB 4YacTOTa COOBITHUSA OJIM3Ka K €ro
BepoATHOCTH. Pemate 3aauy Ha WM3MEpEHUE BEPOSITHOCTEH C

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302
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OMOIIBI0 YacToT. OOCYKIIaTh POJb 3aKOHA OOJBIIUX YUCEN B
000CHOBaHMM YacTOTHOTO METO/a W3MEPEHHUs BEPOSTHOCTEH.
OO6cyxnare 3akOH  OOJBIIMX  YWCEN  KaK  TPOSBICHUE
CTaTUCTHUYECKOW YCTOHYMBOCTH B U3MEHUMBBIX SIBJICHHUSAX, POJIb
3aKoHa OOJIBIIMX YKCEJ B IPUPOJIE U B )KU3HU YEITOBEKA

O0600611eH1Ee, KOHTPOJIb

10

[ToBTOpATE M3y4EHHOE U BBICTpAaWBaTh CUCTEMY 3HaHUM. Pemars
3a/1a4M Ha IPEJICTaBICHUE U ONMCaHUE JaHHbIX. Pemare 3amaun
Ha HAXOKJIEHUE BEPOSITHOCTEH COOBITHI, B TOM YHCIIE€ B OIBITAX
c PaBHOBO3MOKHBIMU AJIEMEHTapHBIMU COOBITUSIMH,
BEPOSITHOCTEN  OObETUHEHHS] U  MEepecedeHHs]  COOBITUH,
BBIYHCIISATE BEPOSITHOCTH B OINbBITAX C CEPUSIMHU CIydallHBIX
HCTIBITAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302
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