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HOACHUTEJIBHASA 3AIIMCKA

[IporpammMa mo Marematuke s oOydarommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamme 1mo MareMaTUKE YUTECHBI UJIEU U TOJIOKEHUS
KOHIICTIIIMY PA3BUTHS MaTeMaTUIeCKOTO oOpa3zoBanus B Poccuiickoit deneparuu.

[TpeameToM MaTeMaTHKH SBISIOTCS (PYHIaAMEHTAIBHBIC CTPYKTYPHI HAIIIETO MUPA —
MPOCTPAHCTBEHHBbIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHHS (OT MPOCTEUIINX,
YCBAaMBAE€MbIX B HEMOCPEICTBEHHOM OIIBITE, JI0 JIOCTATOYHO CIJIOKHBIX, HEOOXOIUMBIX
JUTSI pa3BUTHS HAYYHBIX U MPUKIIATHBIX Uel). MaTemMaTH4ecKue 3HaHUS 00ECIIeINBAIOT
MMOHMMAaHUE TMPUHIUIIOB YCTPOWCTBA U HCIOJB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALUI0 COLHAIBHOM, SKOHOMHYECKOM, MOJUTHYECKOMN
nH(pOpMaIuu, AAl0T BO3MOXHOCTH BBIMOJHSATh PACU€Thl U COCTABJISATH aJITOPUTMBI,
HaXOJUTh U IPUMEHSITH (DOPMYJIbI, BIAJETh MPAKTUYESCKUMU TPUEMAMU T€OMETPUUECKUX
U3MEpPEHUN M TMOCTPOEHUM, YUTaTh MH(POPMAIIMIO, TPEACTABICHHYIO B BHUJE TaOJIHII,
auarpaMM U rpadUKoOB, JKUTh B YCJIOBUAX HEOIPEJACICHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapakTep CIIydailHbIX COOBITHIA.

N3yuenune marematviku (QopMupyeT y oOOydalomMXCcs MaTeMaTHYECKUH CTUITh
MBIIUICHUS, POSIBIISIONIUNCS B OMPEICICHHBIX YMCTBEHHBIX HaBbIKax. OOyuaronuecs
OCBaMBAIOT TaKWe TMPUEMbl W METOJAbl MBIIUICHUS, KaK HHAYKIHS W JSAYKIIHS,
000011IeHNe U KOHKPETH3allUs, aHAIN3 U CUHTE3, KJIacCU(pUKAIUSI U CUCTEMATU3AIINS,
abcTtparupoBanue U aHaorus. OOBEKThHl MATEMATHYECKUX YMO3aKIIOUEHUH, MPaBUIIa UX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHW3M JIOTUYECKHX IMOCTPOCHHH, CIOCOOCTBYIOT
BbIpaOOTKE yMeHUs (OpMYIHpPOBaTh, OOOCHOBBIBATH M JOKAa3bIBATH CYXKIACHHS, TEM
cCaMbIM pPa3BHUBAIOT JIOTMUYECKOE MbllUIieHHe. M3yueHne MareMaThkud oOecreunBaeT
dbopMHpoBaHrE AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS U BOCIHUTAHUE YMEHHM
JNEUCTBOBaTh MO  33J]aHHBIM  QJITOPUTMaM,  COBEPIICHCTBOBATb  HM3BECTHBIC
M KOHCTpyUpOBaThb HOBble. B mpolecce pemieHus 3agad — OCHOBHOM Yy4eOHOU
NEATEeIbHOCTH HAa YPOKax MaTEeMAaTHUKH — Pa3BUBAIOTCA TBOpYECKAass W MPUKIIATHAS
CTOPOHBI MBIIIICHUS.



OOyueHne mMaTeMaTUKE JaeT BO3MOXKHOCTh Pa3BHUBATHh y OOYYAIONIUXCS TOYHYIO,
palMoOHANbHYI0O U MH(POPMATUBHYIO peYb, YMEHUE OTOMpPATh HamOoJiee MOIXOJSAIINE
A3BIKOBBIC, CHUMBOJIMYECKHE, TpaduUuecKhe CpelCcTBa Jisi BBIPAKEHUS CYXKICHUN U
HarJIsiTHOTO UX MPEACTaBICHUS.

[Ipu u3ydyeHUM MaTeMaTUKH OCYHIECTBISIETCS 00Ilee 3HAKOMCTBO C METOJIaMU
MO3HAHUS JIEUCTBUTEIBLHOCTH, MPEACTABICHUAMU O MPEAMETE U METOJIaX MATeMaTHUKH,
WX OTJIMYUU OT METOJIOB IPYTHUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
NPUMEHEHUSI MAaTEMATUKH JIJISl pEIICHUS HAYYHbIX U MPUKIIAIHBIX 3a/1a4.

[IpuoputeTHbIMH LETISIMH OOy4YeHHUS MaTeMaThke B 5-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE IEHTPAJIBHBIX MATEeMAaTHYECKUX TOHSITHHN (YHCIIO, BEITUYMHA,
reoMeTpuyeckas ¢urypa, mepeMeHHasi, BEpOSTHOCTb, (DYHKIHS), 0O0eCrneYrBaIOIIUX
IPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHUs 00yUYalOIMIUXCS;

MOJIBEICHUE OOYy4YaloIMXCd Ha JOCTYIMHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIEr0 MUpa, TOHUMAHUE MAaTEMATHKHA KaK 4acTH
oO111eH KyJIbTYphl YEJI0BEUECTBA;

pPa3BUTHE MHTEIUICKTyaIbHBIX M TBOPYECKUX CIOCOOHOCTEW 0O0yYaromumxcs,
M03HABaTEJIbHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILJICHUS,
MHTEpeCca K U3YUEHUIO MAaTEMATHKY;

dopmupoBanrue (QYHKIIMOHATBHON MaTEeMaTHYECKOM TPaMOTHOCTU: YMEHUS
pacrio3HaBaTh MPOSBJICHHUS MAaTEMAaTUUECKUX MOHITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHbIX JKU3HEHHBIX CHUTyallUsIX W TPU HU3YYEHUU IPYTUX Y4eOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH U 3aKOHOMEpHOCTEW, (opMynupoBaTh HX Ha S3bIKE
MaTeMaTUKU W CO3/1aBaTh MaTeMaTUYeCKUe MOJIETH, MPUMEHSITh OCBOCHHBIN
MaTeMaTU4YeCKHil ammapaTr [Jsi pPElIeHUusT NPaKTHKO-OPHUEHTUPOBAHHBIX — 3ajady,
UHTEPIPETUPOBATh U OLIEHUBATH MTOJTYYEHHbBIE PE3YIIbTATHI.

OCHOBHBIC TUHUY COJIEPKAHMSI POTPAMMEI 110 MaTemaThke B 59 kiraccax: «Hwucma
U BBIYUCICHUS», «Anredpa» («AnreOpanyeckue BBIpOKEHUS», «YpaBHEHUA U
HEPaBEHCTBay), «DyHKIMN», «['eomerpus» («I'eomeTprueckre GUrypbl U UX CBOMCTBAY,
«I3MepeHre TeOMETPUYECKUX BEIMYUHY»), «BeposSTHOCTh W cTaTUCTUKa». JlaHHBIC
JUHUM Pa3BUBAIOTCS TAapajuiesibHO, KaX1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJHAa OT JpPyrol, a B TECHOM KOHTAaKTe W
B3aUMOJICCTBUHU.

Conepxanue mMporpaMMbl 10 MaTeMaTHKE, PacpeIesIeHHOE MO rojgaM OO0ydeHMUs,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIIUMHAAIBLHBIM
BolpocaM  oOydyaromuecsi — oOpaljaiuch  HEOAHOKpPAaTHO, UYTOOBI  OBJIQJICHUE
MaTeMaTHYECKUMHU TIOHATUSIMH U HaBbIKAMH OCYIIECTBIISJIIOCH IOCJIEA0BATEIBHO
M TOCTYNaTeNIbHO, C COOJIOACHUEM MPUHIUIIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUS
BKJIIOUAJIUCh B OOLIYI0 CHCTEMY MaTE€MaTUYECKHUX MPEJCTaBICHUN OO0ydYaroImmxcs,
pactmpsisi 1 yriyossst ee, 00pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3U.

B cootBercTBUM ¢ PI'OC OOO MaremaTuka SIBISETCS 0Os3aTEIbHBIM y4eOHBIM
MpeAMETOM Ha YPOBHE OCHOBHOTO o0Iero oopasoBanus. B 5-9 knaccax maremartnka



TPaJUIIMOHHO N3YYaeTCs B paMKaXx CIEAYIOIUX Y4eOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 knaccax — KypcoB «Anre0pa» (BKIItO4as 3J1€MEHThI CTATUCTUKUA U
Teopun BepositHOocTel) u «['eomerpusi». Ilporpammoii 1Mo MmaTreMaThke BBOAUTCS
CaMOCTOATENbHBIN Y4eOHbIN Kypc «BEepOATHOCTh U CTATUCTHKA.

OO01iee YMCIIO 4YacoB, PEKOMEHJOBAHHBIX JJIsi M3Y4YCHHs MaTeMaTHKu (0a30BbIid
YpOBEHb) Ha YPOBHE OCHOBHOTO 00miero ooOpaszomanusi, —1020 wacoB: B 5 kimacce —
204 gaca (6 gacoB B Henmemio), B 6 kimacce — 204 gaca (6 wacoB B Henenmo), B 7
kinacce — 204 gaca (6 4acoB B HeJelno), B 8 kiacce — 204 yaca (6 4yacoB B HEAEIIO), B 9
kiacce — 204 yaca (6 4acoB B HEJICIIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

W3ydeHne MmaTeMaTUKH Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus HallpaBiIeHO Ha
JOCTH)KEHHE OOYYAIOIIMMHCS JIMYHOCTHBIX, METANpEeIMETHBIX U  IMPEAMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB OCBOCHHUS yU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YyJIbTATBl OCBOCHHS IIPOTIPAMMBI ITO MATCMATUKE XaPaAKTCPU3YIOTCS:

1) maTpuoTHYECKOE BOCTIMTAHHE:

IpOSIBJICHUEM HHTEpeca K MPOLLIOMY M HACTOAILIEMY POCCHMCKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIIEHUEM K JOCTHKEHHSIM POCCUMCKUX MaTEMaTHUKOB U POCCHMCKON
MaTeMaTUYECKON IIKOJbI, K MCIOJb30BAHUIO 3TUX TOCTWKEHUH B JIPYrMX HayKax U
MPUKIAAHBIX cepax;

2) rpa:KIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJIlaHWHA U Peau3aliy €ro Mpas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS Pa3JIMYHBIX
CTPYKTYD, SIBICHUH, NpOUEAYp I'PakAaHCKOTO 00LIeCTBa (HapUMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXACHUIO O3TUYECKHX MpOOJEeM, CBSI3aHHBIX C NPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHHM HayKH, OCO3HAHMEM Ba)KHOCTH MOPAJIbHO-3THUYECKUX
MPUHIUIIOB B AESTEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIMTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE Y4YacTME€ B PCEIICHUHW NPAKTUYECKUX  3a1a4
MATEMATUYECKON  HAIMPABICHHOCTH, OCO3HAHUEM BAXHOCTH  MAaTEMaTUYECKOIO
oOpa3oBaHMsl Ha TPOTSHKEHWHM BCEM JKM3HU JUIsl YCHEMHON MpodecCHOHATBbHON
NESTETPHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM
U TOCTPOCHHUEM WHAMBUAYATHLHON TPAeKTOpUU OOpa30BaHUA M KU3HCHHBIX TUIAHOB
C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCIIUTAHNUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY W 3CTETHMYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCcKnX OOBEKTOB, 3aJad, PEIICHUN, pPacCYXICHUN, YMEHHUIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOTI'0 MO3HAHMS

OpHEHTAIUEH B IETEIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHU
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHs 4YEJOBEKa, NPUPOAbI M OOIIECTRa,
MOHMMaHHEM MATeMaTHYCCKON HayKH Kak C(epbl YSTOBEYECKOM e TeIbHOCTH, TAIOB
€¢ pa3sBUTUS W 3HAYMMOCTH JUIS Pa3BUTHs [MBHJIM3AIMH, OBJIAJCHUEM SI3BIKOM



MaTE€MaTUKH W MaTEeMaTHYE€CKOM KYJ'IBTypOI?I KaK CpCACTBOM IIO3HAHUA MHpaA,
OBJIaACHHNCM HpOCTGﬁHIPIMH HaBBIKaMH HCCJICI[OB&TGJIBCKOﬁ ACATCIIBHOCTH,

6) ¢pusnueckoe BOCIIMTAHUE, ¢popmupoBanue KYJbTYPbI 310POBbS
U SMOUMOHAJIBHOIO 0JIATOMOJIYYHS:

TOTOBHOCTBIO TPUMEHSATh MAaTEMATUYECKUE 3HAHHS B MHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3/I0pOBOro 00pa3a >KHU3HU (30pOBOE IMUTAaHHE, COAIAHCHPOBAHHBIN PEXKUM
3aHATHUH U OTABIXA, peryJisipHas (pu3ndecKasi akTUBHOCTH), CHOOPMUPOBAHHOCTHIO HABbIKA
pednexkcun, TMPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO € TpaBa JIPYyroro
YEJI0BEKa,;

7) 3K0JIOTHYECKOE BOCIIUTAHUE:

OpHMEHTALMECH Ha IpPUMEHEHHE MAaTEeMAaTUYECKUX 3HAHUN I PEIICHHs 3a1a4 B
00JIACTH COXPAaHHOCTH OKPYXKAIOLIEH Cpejibl, IIAHUPOBAHUS MTOCTYIIKOB M OIIEHKH HX
BO3MOXKHBIX IIOCIEIACTBMI JUIS OKPYXKAIOIIEH Cpelnbl, OCO3HAHHEM TII00AIBLHOrO
XapakTepa SKOJOTHIECKUX MPOOIEM M IyTEH UX PELIEHUS;

8) apanTanusa K N3MEeHAIOIMMCS YCJIOBHAM CONMAIBLHOI M MPUPOTHOI Cpebl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBHUSIX HEOIPECICHHOCTH, TOBBIIIEHUIO YPOBHSI
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO JIeATeIbHOCTh, B TOM YHCJIE YMEHHE
VUHUTBCS Y APYTUX JIOACH, TPHOOpETaTh B COBMECTHOM ACATEIBPHOCTA HOBBIC 3HAHUA,
HAaBBIKM W KOMIICTCHIIMH U3 OTIBITA APYTHX;

HE0OX0IUMOCTHIO B ()OPMHUPOBAHMUY HOBBIX 3HAHH, B TOM uucie (popMyIupoBaTh
U7IeH, IOHATHS, TUTIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHUCIIE paHee HE U3BECTHBIX,
0CO3HaBaTh Ne(PUIMTHI COOCTBEHHBIX 3HAHWA M KOMIIETCHTHOCTEH, IJIAHUPOBATh CBOE
pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOITUI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIC PEIICHUS
U ACHCTBUSA, (GOPMYIUPOBATH M OIEHUBATH PUCKH U TTOCIIEACTBYS, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOCHUS TPOrpaMMbI IO MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpaszoBaHus y oOydaroiierocsi 6ynyT chopMUpPOBaHbI METaIlpeAMETHbIE PE3yJbTaThl,
XapaKTEPU3YIOIINECs OBJIAJICHUEM I103HABATCIILHBIMA YHUBEPCAIBHBIMUA y4E€OHBIMU
JEUCTBUSAMH, KOMMYHUKATUBHBIMH  YHUBEPCAJbHBIMU  YYCOHBIMU  JCHCTBHUSIMH,
PETYIATUBHBIMU YHUBEPCAITBHBIMU YI€OHBIMU JICHCTBUSMU.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBUS

[lo3HaBaTenbpHBIE  yHUBEpPCAJIbHBIE  y4deOHBIE  JEUCTBUS  0O0ECTICUMBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTUBHBIX MPOIECCOB 00yJaronuxcs (OCBOGHUE METOOB
MO3HAHUS OKPYXKAIOIMIETO MHpa, MPUMEHEHHE JIOTUYECKHUX, WCCIIEeI0BAaTEeIhCKIX
omeparui, yMeHu paborathk ¢ uHOOpMaLIHUECH).



ba3oBble Jloruyeckue 1eiicTBUA:

BBISIBIIATh M XapaKTEPU30BATH CYIIECTBEHHBIE NPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, MOHSATUN, OTHONICHUN MEXIy MOHATUSIMH, (OPMYIUPOBATH OMpPECICHUS
MOHATHUM, YCTAHABIMBATh CYHIECTBEHHBIM NPU3HAK KiacCU(pUKAIMU, OCHOBAHMS IS
00001IIeHNs ¥ CPAaBHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHATHN3a;

BOCIIPUHUMATh, (GOPMYIUPOBATH U TPEOOPA30BLIBATH CY)KICHHUS: YTBEPAUTEIbHBIC
U OTpUlATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISIT MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTHUBOPEUUS
B (¢akrax, [aHHbIX, HAONIONCHUSIX U YTBEPXKACHUSIX, Npeajaratb KpUTEPUU IS
BBIABJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

MPOBOJINTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX
Y UHAYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

pa3ouparh  J0OKa3zaTeJbCTBA  MAaTEMAaTHUYECKUX  YTBEPXKIACHUU  (NpsSMbIC
U OT TMPOTUBHOIO), TMPOBOAUTH CAMOCTOSITEILHO HECJIOXKHBIE JOKa3aTelbCTBA
MaTeMaTudeckux (aKkToB, BBICTpauWBaTh aApPryMEHTAlUIO, MPUBOJIUTH MPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHMUS,;

BBIOMpATh CMOCO0 pelleHus yuyeOHOU 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
penieHus, BHIOMpaTh HauboJee MOAXOSAIINN ¢ YYETOM CaMOCTOSITEIbHO BBIJIEICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBaTebCKIE AeMCTBU.

UCIIOJIb30BaTh BOMPOCHI KAk HCCIEIOBATEIbCKUNM HHCTPYMEHT IO3HAHUS,
(dbopMyIMpoBaTh BONPOCHI, (PUKCHUPYIOIIHE TPOTUBOPEUHE, TTPOOIEMY, CAMOCTOSATEIHLHO
yCTaHABJIMBaTh MCKOMOE M JaHHOE, (JOPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOIO
ITO3UIINIO0, MHEHUE;

MIPOBOJIUTH TI0 CAMOCTOSTEIILHO COCTABICHHOMY IIaHY HECJIOXKHBIN dKCTICPUMEHT,
HEOO0JIBIIIOE UCCIIEAOBAHUE IO YCTAHOBJICHUIO 0COOCHHOCTEN MaTeMaTHYECKOT0 00BEKTA,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITeNIbHO (popMynupoBaTh O0OOOIIEHUSI W BBIBOJALI IO pe3yJibTaTam
MIPOBEICHHOTO HAOJIO/ICHUS, UCCIEIOBaHUS, OICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX
PE3ybTaTOB, BHIBOJIOB M 000OIIEHNUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKE BBIJIBUTaTh
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJIAITH ~ HEJIOCTATOYHOCTh M M30BITOYHOCTh ~ WMH(OpMalMK,  JaHHBIX,
HEOOXOJIMMBIX JJIsl PELICHHUS 3a/1a4u;

BHIOWpaTh,  aHAJIM3UPOBATh,  CHUCTEMATH3WPOBATH W  WHTEPIPETHUPOBATH
nH()OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BbIOMpaTh GopMy mpeacTaBieHuss MHGOPMALIMY U WILTIOCTPUPOBATH pEIIaeMble
3a/layu CXeMamu, irarpaMmmamMu, HHOU rpa@ukoi 1 MX KOMOWHALUSIMU;



OLCHUBATH HAACKHOCTD I/IH(I)OpMaHI/IH 10 KpUTCPUAM, IIPCIAJIOKCHHBIM YUUTCIICM
NN C(bOpMy.III/IpOBaHHLIM CaMOCTOATCIIBHO.

KoMMyHuKaTHBHBIE YHUBepCaJbHble y4yeOHbIe HeHCTBHA
KOMMYHI/IKaTI/IBHBIG YHUBCPCAJIBHLBIC y‘IC6HI>Ie ,ZIGP'ICTBH}I o0ecreunBarT
C(I)OpMHpOBaHHOCTB COIHMAaJIbHBIX HAaBBIKOB o6yqa}0mﬂxc51.

Oo0wmenue:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYKJIEHHS B COOTBETCTBHHM C YCJIOBHUSIMHU
U LIETSIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
NUMCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOAY PEUICHHUS 3aJayd U IOJIyYCHHBIM
pe3yJibTaram;

B XO0/€ OOCYXIEHHs 3aJaBaTb BONPOCHl IO CYLIECTBY OOCYKIAE€MOW TEMBI,
npoOJieMbl, pelaeMoi 3aJlauM, BbICKA3bIBaTh WJIEH, HALIEJICHHBIC HA MOMCK PELICHHUS,
COMNOCTABIISATh CBOM CYXICHUS C CYXACHUSIMU JPYTUX YYaCTHUKOB JUAiora,
0oOHapyKHUBaTh pa3IMNuMe U CXOJACTBO IMO3ULIHI, B KOPPEKTHOU popMe (hopMyanpoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

IOPENCTABIATh PE3YyJbTaThl PEIIEHUS 3aJaud, OKCIEPUMEHTa, HWCCIEAOBaHMS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMPATh (OpMAT BBICTYIJICHUS C YYETOM 3ajad
NPE3eHTALNN U 0COOEHHOCTEN ayTuTOPUH.

CorpyanunuectBo:

MOHUMATh U UCTIOJI30BATh MPEUMYIIIECTBA KOMaHHOW ¥ UHIUBUIYATbHOU PabOTHI
IIPY pelIeHUN YY4EeOHBIX MaTEMAaTHYECKUX 3a/1aY;

NpPUHUMATh 1€7b COBMECTHOW JIEATENbHOCTH, IUIAHUPOBATH OPraHU3aIUIO
COBMECTHOM pabOThI, pacrpeaenaTh BUABI padOT, TOroBapuBaThCs, 00CYKIaTh TPOIIECC
U pe3ynbTaT paboThl, 0000I1aTh MHEHHUSI HECKOJIBKHUX YEIIOBEK;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCykIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI U KOOPAMHUPOBATH CBOU
JIEUCTBUSA C APYTHUMH WICHAMH KOMaH/IbI, OIICHUBATh KAY€CTBO CBOETO BKJIa/la B OOIINIA
IPOIYKT 1O KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YIYaCTHUKAMH B3aUMOCHCTBUS.

PeryjnsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
PerynaruBHble yHUBEpCalbHbIe yueOHBIE AEHCTBUS 00ECIeUynBalOT (HOPMUPOBAHKE
CMBICJIOBBIX YCTAHOBOK M )KM3HEHHBIX HaBBIKOB JIMYHOCTHU.

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJISITH IIJIaH, aJITOPUTM PEIICHHS 3aJa4yu (WA €ro 4acTh),
BBIOMpATh CIOCOO pEIIeHUS C YYeTOM HMMEKIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEUICHUM C y4eTOM
HOBOM HH(OpMaIUH.



CaMOKOHTPOJIBb:

BJIQJIETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yibTara
pelIeHus: MaTeMaTUYeCKOH 3a1auu;

NPEeNBUAECTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPHU PEIICHUU 33]auH,
BHOCHUTh KOPPEKTHUBBI B JIEITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX
OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa JCATEIBHOCTH TOCTABJICHHON IEH
U YCJIOBUSIM, OOBACHITh MPUYUHBI JOCTHXKCHUS WA HEJAOCTHKECHUS 11E€NU, HAaXOAUTh
OIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIbTATbBI

[IpenmMeTHbIe pe3ynbTaThl OCBOCHHUS MPOTPAMMBI 110 MATEMATUKE TPEACTABIEHBI 110
rojaM oOy4eHHs B pamMKax OTACJIbHBIX Y4eOHBIX KypcOB: B 5—6 Kiaccax — Kypca
«Marematuka», B /-9 kiaccax — KypcoB «Anredbpa», «I'eomerpusi», «BeposTHOCTH
Y CTaTUCTHKAY.



PABOYAS ITIPOTPAMMA YYEGHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

[IpuopureTHpIMU 1EIIMH OOy4YEHHs] MareMaTHKe B 5—6 Kiaccax SBIISIOTCS:

IpoJoJDKEeHHE (OPMUPOBAHMS OCHOBHBIX MAaTEMATUYECKUX TOHATUN (YHUCIIO,
BEJIMUMHA, TeoMeTpudeckass Qurypa), o0O0eCNeunuBaIOmUX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMATUYECKOr0 00pa30BaHMs 00yUaIOIINXCS;

pa3BUTHME MHTEJUICEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
[IO3HABATEJIbHOM AKTUBHOCTH, MCCIIEIOBAaTEIbCKUX YMEHMI, HMHTEpeca K H3YYEHUIO
MaTeMaTHKHU;

Mo/BEICHUE OOyYarouMXxcsl Ha JOCTYIMHOM JiJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTHKU U OKPYXKAIOILEro MUPA;

(dopmupoBaHue (DYHKIIMOHAIBHOM MaTEMaTUYECKOM TI'PaMOTHOCTH: YMEHHS
pacrno3HaBaTb MaT€MaTU4YeCKUe OOBEKThl B peajbHbIX JKU3HEHHBIX CUTYyalMsX,
MPUMEHSATh OCBOEHHBIE YMEHHUS [JIsl PELICHUS MPAKTHKO-OPUEHTUPOBAHHBIX 3a]1ay,
UHTEPIPETUPOBATh IIOJYYEHHBIE pe3yibTaTbl W OLEHHUBATh HX HAa COOTBETCTBUE
MIPAKTUYECKON CUTYaALlUH.

OcCHOBHBIE JIMHHM COJEpKaHUsA Kypca MareMaTuku B S5—6 Kiaccax —
apudmeTrnyeckass M TreoMeTpUuecKas, KOTOpbI€ pa3BHBAIOTCS MapajlIeNbHO, KaKJaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT JIPYroH, a
B TECHOM KOHTAaKT€ W B3aMMOJEHCTBUU. Takke B Kypce MAaTeMaTHKU IMPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU alareOpbl U ONMKUCATEIbHON CTATUCTHKHU.

N3yuenue apudmeTndyeckoro wmarepuaja HayMHAEeTCs CO CHUCTEeMaTHU3aluu

Y Pa3BUTHS 3HAHMM O HATypalbHBIX YMCIAX, MOJYYEHHBIX HA YPOBHE HayalbHOTO

oOmiero obOpaszoBaHus. [Ipu >TOM COBEpIIEHCTBOBAHWE BBIYMCIUTEIBHON TEXHUKU
U (GOpMHpOBAaHME HOBBIX TEOPETUYECKMX 3HAHMM coYeTaeTcs C pa3BUTHEM
BBIUMCIUTENLHON KyJNbTYpbl, B YacCTHOCTH C OOy4Ye€HUEM NPOCTEHIIMM MpueMam
NPUKUAKA W OLEHKH PE3yJIbTaTOB BBIYMCICHUN. M3ydeHHe HaTypaJbHBIX YHCEI
MPOJI0JKAETCA B 6 Kilacce 3HaKOMCTBOM € HAYaJIbHBIMU HOHSTUSIMU TEOPUU I€TUMOCTH.

Havano n3zydennsi 0OOBIKHOBEHHBIX U JICCSITHYHBIX IPOOE OTHECEHO K S Kilaccy. DTo
NEPBBIM Tan B OCBOEHUU JpOOEH, KOT/1a MPOUCXOUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH,
HNOHATUSAMU TeMBI. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX APOOEH B MOJTHOM 00BbeME
IpEIIIeCTBYET U3YUCHHUIO NECATUYHBIX ApoOeH, YTO 1eIecO00pa3Ho ¢ TOUYKU 3PEHUs

JIOTUKM M3JI0KEHUSI YMCIIOBOM JIMHMM, KOTJa MpaBujia ACUCTBUH C JECATUYHBIMU
JIpOOsIMH MOKHO O0OCHOBATh YK€ M3BECTHBIMU aJTOPUTMaMHU BBITIOJHEHUS JEHCTBUI
C OOBIKHOBEHHBIMH JApOOSIMH. 3HAKOMCTBO C JACCSATHYHBIMH JAPOOSIMU PACIIUPUT

BO3MOXXHOCTH JJIi TOHMMAaHHUS OOYYaroIIMMHUCSA TMPHUKIAJHOTO MPUMEHEHUS HOBOMU
3aMUCH TpPU HM3YYEHUM JPYTrUX NPEIMETOB U MPU MPAKTHUECKOM HCIOJIb30BAHUH.
K 6 kimaccy oOTHeceH BTOpOWl 3Tall B M3yYEeHUH JApoOel, TAe MNPOUCXOAUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U MPeoOpa3oBaHus Jpodeii, 0CBOEHNE HOBBIX
BBIYMCIIUTEIbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCIECHUW, B TOM YHUCIE



3HAYEHUW BBIPAKEHUM, COAEpPKANIMX M OOBIKHOBEHHBIE, W JECATUYHBIE ApOOH,
YCTAHOBJICHHUE CBSI3€M MEXy HUMHU, PACCMOTPEHHUE MTPUEMOB PEIICHUs 3a]]a4 Ha APOOH.
B nauane 6 kiiacca MpOUCXOAUT 3HAKOMCTBO C MOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO N3YYEHUS MOJOKUTEIBHBIX U OTPULATEIbHBIX YHACEN SABIISIETCS TO,
YTO OHU TaKKe MOTYT pacCMaTpUBAThCS B HECKOJIBKO 3TamnoB. B 6 kiacce B Hauaie
uzydeHus: Tembl «IloJoKUTENbHbIE U OTPULIATENLHBIE YUCIIA» BBIACISIETCS MOATEMA
«llenbie ymcna», B paMkKax KOTOPOH 3HAKOMCTBO C OTPHIATENILHBIMU YHUCIAMHU U
JEUCTBUSAMH C MOJIOKUTEIBHBIMU U OTPUIIATEIILHBIMU YHCIAMU MMPOUCXOJUT Ha OCHOBE
COJIepKaTEeIbHOIO T0JIX0/1a. DTO TO3BOJISIET HA JIOCTYIHOM YPOBHE IO3HAKOMHTH
oOy4Jaronmxcsi MPaKTUYECKH CO BCEMU OCHOBHBIMU MOHSTHUSIMU TE€MbI, B TOM YHUCJE U
C TMpaBWIaMM 3HAKOB NPHU BBHIIOJHEHUM apudmeTnyeckux aeicTBuil. M3ydeHue
paloHaIbHBIX YUCEN OYJET MPOIOJIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oO0yuyeHMM pelIeHHIO TEKCTOBBIX 3aJady B 5—0 KiaccaXx HCIOJIb3YIOTCA
apudmernueckue npuemsl perieHus. [lpu oTpaboTke BEIYUCIUTENBHBIX HABBIKOB B 5—6
KJIACCax pacCMaTPHUBAIOTCS TEKCTOBBIE 3a/1a4U CJIEYIOIIUX BUOB: 33aJa4H Ha IBU)KECHHUE,
Ha YacCTH, Ha MOKYIIKH, Ha pad0Ty U MPOU3BOAUTEIBHOCTD, HA MPOLIEHTHI, HA OTHOILICHUS
U npornopuuu. OOyyaroluecs: 3HaAKOMSTCS C IMpUEMaMM pPELeHUs 3a1ad nepedopom
BO3MOKHBIX BApUAHTOB, ydarcs paboTaTh ¢ MH(pOpMAIMEH, peacTaBIeHHON B Gopme
TaOJIUL WIN AUATPAMM.

B nporpamme yueOHOro kypca «MaremMaTuka» MperyCMOTPEHO (OpMHUpPOBAHUE
IpONEIEBTUUECKUX alNreOpanyeckux npeacTaBiieHui. bykBa kak CUMBOJI HEKOTOPOTO
yycia B 3aBUCHMOCTHM OT MAaTE€MaTHYeCKOro KOHTEKCTa BBOJAMTCS IOCTENEHHO.
bykBeHHass CHMBOJIMKA IMIMPOKO HCHOJB3YETCS MPEXKAE BCEro s 3alMucy OOLIUX
YTBEPKICHUM U IPEAJIOKEHUH, (POPMYJI, B HACTHOCTH JIJISl BBIYMCIEHUSI TEOMETPUUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS) YUCIA.

B nmporpamme yueOHOro kypca «MaTemaTuka» NpeICTaBiIeHA HarjsaHas
reOMETpHs, HAlpaBJI€HHAs HAa pa3BUTHE OOPA3HOrO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, U300pa3UTENbHBIX YMEHUI. DTO Ba)KHBIM 3Tall B U3yYEHUH T'€OMETPUH,
KOTOPBI  OCYIIECTBIISIETCSI HAa HArJISAHO-TIPAKTUYECKOM YpPOBHE, OIMpAETCs Ha
HarIsiAHO-00pa3HOe  MbIIUICHHEe  oOywaromuxcs.  boinbiias  pojib  OTBOAUTCS
PaKTUYECKOMN JEeATENbHOCTH, ONBITY, SKCIIEPUMEHTY, MOAenpoBaHuto. OOydaroniuecs
3HAKOMSITCA C T€OMETPUYECKMMHU (PUTypaMu Ha TUIOCKOCTH M B NMPOCTPAHCTBE, C UX
OpOCTEHIIUMU  KOH(UTypalMsiMU, y4yaTcsi HW300pakaTb HX Ha HEJIMHOBAHHOMN
U KJIeT4yaTor Oymare, pacCMaTpyBalOT UX MPOCTEHIe CBOKMCTBA. B mporiecce nzydeHus
HarJIAIHOM TeOMEeTpUM 3HaHUS, MOJYyYEHHbIE O0Yy4YaloIUMKCSI Ha YPOBHE HayalbHOTO
oO1ero 00pa3oBaHusi, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo yueOHOMY IJIaHY B 5—6 Kjlaccax U3y4yaeTcsi UHTETPUPOBAHHBIN MIpeIMeET
«MaremaTuka», KOTOPBIH BKJIIOYAeT apu(METHUYECKUl MaTepual U HarsAHYIO
reOMETPUI0, a TaKXKe MPOMNEACBTHUECKUE CBEICHUS M3 anreOpbl, 3JIEMEHTHI JIOTHKH
Y HayaJla OMCATENbHOW CTaTUCTUKH.

OO6m1ee 4ynco 9acoB, PEKOMEHIOBAHHBIX IS M3y4eHUs MaTeMaTtuku, — 408 dacos:
B 5 kiacce — 204 vaca (6 gyacoB B Hezeno), B 6 kinacce — 204 vaca (6 yacoB B HEZIEIIO).



COILEPKXAHUE OBYYEHUSA
5 KUIIACC

HarypanbHble 4yucia 4 HYJIb

HartypaneHoe wuyumcno. Psa HatypaneHbix uncen. Ywucno 0. HM300paxenue
HaTypaJIbHbIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YACIIOBOM) MPSMOMA.

Ilo3unnoHHasgs cucrema cudcieHus. Pumckas Hymepauus Kak —IIpUMeEp
HENO3ULINOHHOW CHUCTEMBI CUMCIICHHUS. [lecaThyHas cucTeMa CYMCIICHHUS.

CpaBHEHHME HATypaJIbHBIX 4YHCEN, CPAaBHCHHE HATYypAJIBHBIX YHCEI C HYJEM.
Cnoco0bl cpaBHeHHsI. OKpyTJIEHHE HATYPalbHBIX YUCEIL.

CiioxeHne HaTypaJlbHBIX YUCEJ, CBOMCTBO HYJIA NPH CIOKEHHH. BBIUMTaHHE Kak
JeiicTBUE, OOpaTHOE CIIOKEHHIO. YMHO)XEHHME HATypajbHBIX YHCEJ, CBOMCTBa HYJS
M EIMHMIBI TpH YMHOXKEHHMH. JleneHwe Kak JAeilcTBUE, OOpaTHOE YMHOXKEHHUIO.
KomnoneHnTs! neiicTBui, CBSI3b MeXy HUMU. [IpoBepka pesynbpTaTa apudMEeTHIECKOTO
nevictBusi. llepemMecTUTENbHOE W COYETATENIbHOE CBOWMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHHUSI, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonbs3oBanne OyKB 111 0003HAUEHUS HEM3BECTHOI'O KOMIIOHEHTa U 3aIlllCh
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

JlenuTenu U KpaTHBIE YMCIIa, PA3JI0KEHUE HAa MHOXKUTENU. IIpocTeie U cocTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHp ¢ HaTypaJIbHBIM ITOKA3aTENEM. 3allMCh YUCIa B BUIAE CYMMBI pa3psIHbIX
CJIaracMbIX.

UucnoBoe BbIpakeHHE. BpIUNCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUU, MOPSIAOK
BBIIIOJIHEHUS JEUCTBHN. lcronp30BaHuE INpU BBIYUCIICHUAX IEPEMECTUTEIBHOTO U
COUYETATEJILHOTO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOXEHUS, PaclpeneuTeabHOro
CBOKCTBA YMHOKECHHUSI.

Jpodu
IIpencraBierne o ApoOU Kak crocoOe 3armucH 9acTH BeIMUUHBL. OOBIKHOBEHHBIC

npo6u. [lpaBunbHble W HempaBWwiIbHBIC ApoOu. CMmemanHas ApoOb, MpeCTaBICHUE
CMEIIIaHHOW ApOoOM B BHJE HENPABWIHHOW IpoOU W BBIJIECICHUE 10N YacTH 4Huclia
13 HempaBwiIbHOU npobu. M3o0OpaxkeHue apoOeil ToUukaMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpamenue apooOeit. IlpuBeneHue npodu K HOBOMY
3HameHaTeno. CpaBHEHUE APOOEil.

CnoxxeHrie W BBIUMTAHHE IpoOed. YMHOXEHWE M JieJieHue npoOeid, B3anmMHO-
obpartnble 1pobdu. HaxoxaeHne 4acTy 1ejIoro 1 MeJIoro Mo €ro YacTH.

Hecstuunas 3amuchk apoOeit. [lpencraBnenue AecATHYHONW ApoOM B BUJC
OObIKHOBEHHOM. M300paxeHne AecATUYHBIX ApoOel TOUYKaMH Ha YHCIOBOW TMPSMOIL.
CpaBHeHHE JECATUYHBIX APOOEii.

ApudmMernueckne NEUCTBUS C ACCITUYHBIMU Apo0sMU. OKpYTIIEHUE MECATUIHBIX
TpoOei.



Penienune TeKcTOBBIX 32724

Pemenne TekcTOBBIX 3aha4 apu(METHUYECKUM CIIOCOOOM. PelleHune JoruuecKux
3a1a4. Pemenue 3aga4y nmepebopoM BceX BO3ZMOXKHBIX BapHaHTOB. M cmosib30BaHuEe MpH
pelieHnuu 3aaa4 TabJIvIl U CXEM.

Pemenue 3amay, conepkaimx 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMYUHBI: CKOPOCTH,
BpEMs, PACCTOSIHHUE, II€HA, KOJIMYECTBO, CTOMMOCTb. EIWHUWIIBI WU3MEPEHUS: MACCHI,
00bema, LIEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXAY €IMHUIIAMU U3MEPECHUS
Ka)KI0M BEJINYUHBI.

Pemienrie 0CHOBHBIX 3aj1a4 Ha APOOU.

[IpencrapiieHre TaHHBIX B BUE TaOJMII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsguele npeacraBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, yTOJI, JOMaHasi, MHOTOYTOJIBHUK, OKPY’KHOCTb, KPYT. YToJ. [IpsMOM, OCTpBIi, Tynoi
Y Pa3BEPHYTHIN YIJIBL.

JUiMHa OTpe3ka, METPUYECKME €IWHULBI JUIMHBL. JIMHA JIOMaHOH, NEpUMETP
MHOTOYTOJIbHUKA. MI3MepeHNEe U ITOCTPOEHUE YIJIOB C IIOMOIIBI0 TPAHCIOPTUPA.

Harnsgnele mnpexacraBieHuss o (QuUIrypax Ha IUIOCKOCTH: MHOTIOYTOJIbHUK,
OpSIMOYTOJIBHUK, KBaJIpaT, TPEYrOJIbHUK, O PABEHCTBE (pUryp.

N3o0paxxenne ¢uryp, B TOM uucie Ha kierdaroil Oymare. Iloctpoenue
KOH(Urypanuii u3 yacteil npsMoi, OKpy>KHOCTH Ha HETMHOBAHHOM U KJI€T4aTol Oymare.
Hcnonp30BaHne CBOMCTB CTOPOH M YIVIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Tnomans IpsIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJIbHUKOB, B TOM uuclie (UTryp, M300paKEHHBIX Ha KJeTdyaTol Oymare.
EauHune!l n3mepeHus rioniaim.

Harnsauele mpenctaBiieHHsT O TPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJbHBIN
napauienenunes, Kyo, MHororpanHuku. M3o00paxxeHre npocTelimx MHOTOIpaHHUKOB.
PazBepTku kyOa u napamienenuneaa. Co3aaHue MoAeIe MHOTOIPaHHUKOB (M3 Oymary,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHUAIIOB).

O06beM MpsMOYTOJILHOTO Napajuienenunea, Kyoa. Enuauiibl usmepeHus: oobema.

6 KJIACC

HartypajbHble yncia

ApudmMernueckre JAEUCTBUS C MHOTO3HAYHBIMM HATypaldbHBIMH YHCIIAMHU.
YucnoBble BbIpaKEHHUA, MOPSIIOK JEUCTBHUM, UCMOIb30BaHHE CKOOOK. Mcmonb3oBaHue
IPU BBIYUCIICHUSX IEPEMECTUTENBHOIO W COYETAaTEIbHOTO CBOWCTB CJIOXKEHUSA U
YMHOKEHHUSI, PACIPEACIUTEIBHOIO CBOMCTBA YMHOKEHUA. OKPYIVIEHHME HaTypajbHBIX
YHUCEN.

JlenuTenu u KpaTHbBIE Yncia, HAUOONBIINN OOIIHA AeNUTeNb U HAauMEHbIlee o0I1ee
KpaTHoe. JlenuMOoCTh CyMMBI U IPOU3BEAEHHUS. JleneHne ¢ OCTaTKOM.



Apodu
OOBIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpalieHWe IpoOei.

CpaBHeHue M ynopsjourBaHue ApooOeil. Pemienue 3agad Ha HAXOXXJIEHUE YacTH OT
I1EJIOTO U IIEJIOTO M0 ero YacTu. JIpoOHoe Yrciio Kak pe3ynbTaT neieHus. [IpeacraBnenue
JECATUYHOU NpoOM B BHJIC OOBIKHOBEHHOW APOOM W BO3MOXKHOCTH MPEACTABICHUS
OOBIKHOBEHHOM JpoOM B BUJE JeCATUUYHOU. JlecsaTuuHble apoOM U MeTpuuecKas
cuctemMa Mep. ApudMeThyeckne JCHCTBUS W YHCIOBBIE  BBIPAXKEHUS  C
OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

OtHomienue. Jlenenue B JaHHOM OTHoleHuu. Macmira0, nponopuus. [Ipumenenue
IPONOPLHUI PU PEUICHUH 3a4a4.

[Tonstue mpoueHTta. BeruuciaeHue mporeHTa OT BEIWYMHBI U BEJIUYUHBI MO €€
NpOLIEHTY. BbIpakeHHe TPOIEHTOB JECATUYHBIMH ApoOsimu. Pemienue 3amau
Ha MPOIEHTHI. BbIpakeHuEe OTHOIIICHUS BEJIMYMH B MPOIIEHTAX.

IHonoxuTENBHBIC M OTPHIATEIBHbIC YHCIA

[lonoxxutensHple W oOTpUUATeNbHble uyucna. Llensle wucna. Monpyns dwmcina,
reoMeTpuyecKas HHTepIpeTanus Moy uncia. M3o0paxenue uncen Ha KOOpAUHATHON
npsmoi. YucnoBele nmpoMexyTku. CpaBHeHUE uucen. ApupmeTnueckue ACHCTBUS C
MOJIOKUTENBHBIMUA U OTPULIATEIIHBIMU YHCIIAMHU.

[IpsMoyrosibHast cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH Ha
IUIOCKOCTH, abcuucca W opauHara. IloctpoeHue Touek M ¢GuUryp Ha KOOpAMHATHOM
IUIOCKOCTH.

bykBeHHbBIe BBIpaKEeHUA

[IpumeHeHne OyKB aJi 3allMCH MaT€MAaTUYECKUX BBIPAKEHUA W MPEIJIOKEHUU.
CpoiictBa apudmeTHuecKux JeHCTBUNA. DByKBEHHBIE BBIPDAKEHHS M  UYHCIIOBBIC
IIOJICTAHOBKM. DYyKBEHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOTO KOMIIOHEHTA.
@opMyinbl, GopMysbl MEpUMETpa M IUIOMIAAM MNPSAMOYTOJIbHUKA, KBajapara, oO0bema
napajiiesienunena u Kyoa.

Pemenue TeKCTOBLIX 3a/1a4

Pemienne TEeKCTOBBIX 3adad apu(METHYECKUM CIIOCOOOM. PelieHue JIoruyeckux
3a1a4. Pemenue 3a1ay mepebopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3agay, copeprKaiinx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpeMsl, pacCTOsTHUE, IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEILHOCTD, BpEMS, 00bEM
paboThl. EquHUIIBI U3MEPEHUs: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKy €AIMHULIAMH U3MEPEHUS KaXKJI0M BEJIIMUUHBI.

Pemienue 3amay, CBSI3aHHBIX C OTHOIIEHHWEM, MPOIMOPIIMOHATHHOCTHIO BEIUYMH,
MPOIICHTAMH; PEIIEHNE OCHOBHBIX 3a71a4 Ha IPOOH U TIPOIIECHTHI.

OneHka W TPUKUIKA, OKpyryeHwe pesynbrara. (CocTaBieHne OYKBEHHBIX
BBIPAKEHUH I10 YCIOBHIO 3aa4H.

[IpeacTtaBnenre MaHHBIX C TOMOIIBI0 TaOmUI W auarpamMm. Cronbdateie
JIarpaMMbl: YTEHHE U TOCTPOEHUE. UTeHUE KPYTrOBbIX JUarpaMm.



Harasignas reomerpust

Harnsoueie npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMas, OTPE30K,
Jyd, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPY’KHOCTD,
KpYT.

B3anMHoOe pacrnonoxeHue JIByX NMPSAMBIX Ha IUIOCKOCTH, MapajuleNIbHbIE MpPSMBbIE,
NEPHEeHIMKYISIpHbIE MpsiMble. VI3MepeHne pacCTOsIHUI: MKy JIBYMsI TOUYKaMH, OT TOUKH
710 IPSIMOM, JUTMHA MapIIpyTa Ha KBaPATHOU CETKE.

N3mepenre © TOCTPOEHHE VYIJOB C TMOMOLIBIO TpaHcmoptupa. Bumsl
TPEYTOJIBHUKOB: OCTPOYTOJIbHBIM, NPSIMOYTOJIbHBIN, TYIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI. YeThIpEXYyTrOJIbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. 1 IpsIMOYTOJIbHUK,
KBaJpaT: UCIIOJIb30BAaHUE CBOWCTB CTOpPOH, YIJIOB, auaroHaiei. WM3oOpaxkeHue
reOMETPUUYECKUX (QUIyp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHUEM IUPKYJIH,
JUHENKH, yTolIbHUKA, Tpancnoptupa. [locTpoeHus Ha kietyaToil Oymare.

[lepumerp MHoroyrojpHuka. [loHsiTHEe TUIOMIAnU (PUTYpBI, €IUHULBI U3MEPEHUS
wiomaau. [IpubmmkeHHoe u3MepeHue miomaad Guryp, B TOM 4KCII€ Ha KBagpaTHOU
cetke. [IpubimxeHHOe n3MepeHue JJIMHbBI OKPYKHOCTH, IIJIOIIAAU KpPYTa.

CummeTpus: LIeHTpajabHas, OCeBas U 3epKajbHasi CHMMETPHUHU.

[TocTpoeHne cuUMMETPUYHBIX QUTYD.

HarnsinHele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (UTypax: napajieienunes, Kyo,

npusMa, nupammuaa, KoHyc, IIMHAP, map U chepa. M3o00pakeHue npocTpaHCTBEHHBIX
¢uryp. IlpuMepsl pa3zBepTOK MHOTOTPaHHUKOB, IIMJIMHApPA U KoHyca. Co3naHue Mojenein
MPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MpoBOJIOKH, JIACTHIIMHA U IPYTHX MaTepUasoB).

[Tonsatue oObema, enuHHUIBI H3MepeHHs oO0bema. OO0beM NIPAMOYTOJIHLHOTO

napajienenumnena, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe peE3yabTaThl OCBOCHUS MPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 5 Kjacce.

Yucna v BbIYUCTICHUA

[lonnmath U MPaBUWIBHO YNOTPEOISATh TEPMUHBI, CBA3aHHBIE C HATYpaJbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHHBaTh M YNOPSI0YMBATh HaTypajbHbIE YUCIA, CPABHUBATH B MPOCTEHIINX
cllydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMCIOBOM) MPSAMOM C COOTBETCTBYIOIIUM €i
YHICIIOM U M300paxkaTh HaTypaJibHbIE YMCIa TOYKAMU HAa KOOPAWHATHOM (YUCIIOBOIN)
IIPSAMOM.

BeinonHATe  apudmeTnueckue  JEHCTBUS € HATypalbHBIMU  YHCIIAMU, C
OOBIKHOBEHHBIMU JPOOSIMU B MMPOCTEUILNX CITydasiX.

BrInonHATE IPOBEPKY, IPUKUIKY PE3YIIbTATa BEIYUCICHUM.

OKpyTisATh HaTypaJbHbIE YHACIIA.



Pelienune TeKCTOBBIX 3a/1a4

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHM CIIOCOOOM U C IOMOIIBIO
OpPraHU30BAHHOI'O KOHEUHOTO Iepedopa BceX BO3MOKHBIX BApPHUAHTOB.

Pewate 3amaun, cogeprkamue 3aBUCUMOCTH, CBA3BIBAIOIIUE BEIUYHHBI: CKOPOCTD,
BpEMs, PaCCTOSIHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb.

Vcnonb30BaTh KpaTKUE 3aMMCcH, CXEMBbI, TaOJIMIIbI, 0003HAUYEHUS IIPU PELICHUH 3a1a4.

[Tonb30BaThCd OCHOBHBIMU €IMHULIAMH W3MEPEHHUS: LIE€HbI, MACCHI, PACCTOSHUA,
BPEMEHH, CKOPOCTH, BBIPAXKaTh OJIHU €IMHULIbI BETMUUHBI YEPE3 APYTHE.

W3Bnekarb, aHaIU3UpOBaTh, OLEHUBAaTh HWH(OPMALMIO, TNPEICTABICHHYIO B
Tabnuie, Ha cToi04YaToOM IuarpamMme, HMHTEPIPETUPOBATH IMPEIACTABICHHBIE JaHHBIE,
UCII0JIB30BaTh JIAHHBIC IIPU PELICHUU 3a/1a4.

Harasignas reomerpust

ITonb30BaThCA r€OMETPUUECKUMU MTOHATUAMU: TOUKA, IIPsIMasi, OTPE30K, JIy4, YroJl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs NpUMEpPHI OOBEKTOB OKPYXAIOIIET0 MHpa, HUMEIUX (opMy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcronbs30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YIVIAMM: BEpIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMU: yTOJI, BEpIIMHA, CTOPOHA, NHATOHAJb, C OKPYKHOCTBIO: paJnyC,
IUaMeTp, LEHTP.

N300paxaTh N3y4eHHbIE TEOMETPUYECKHE (PUTYPHI HA HETMHOBAHHOM U KJIETYATON
OyMare ¢ MOMOUIBIO HUPKYJISI ¥ TIMHEUKH.

HaxoauTe HIIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C IOMOLIBIO

JIMHEWKH, CTPOUTB OTPE3KH 33TaHHOW JUIMHBL, CTPOUTH OKPYKHOCTB 3aJJaHHOTO pajauyca.

Hcrnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJBHMKA, KBajgpaTa IUIsl UX
ITOCTPOEHUS, BBIYMCIIEHUS IUIONIAAN U TIEPUMETPA.

Bbruucnsats nepuMeTp  IIoa s KBaapara, IpsMOyrojbHUKa, (PUTyp, COCTaBIEHHBIX
U3 MMPSMOYTOJIBLHUKOB, B TOM Unciie Guryp, n3o0paxeHHBIX Ha KJIETYaTOM Oymare.

[lonb30BaTbcs OCHOBHBIMU METPUYECKMMHU €IMHULAMU HM3MEPEHMs JUIMHBI,
IJIOIIAH; BBIPAYKATh OJHU €IMHULIBI BEIUYHUHBI YEPE3 IPYyTHUE.

Pacno3naBaTh mapasuienenurnes, KyO, UCIOIb30BATh TEPMUHOJIOTHIO: BEPILINHA,
pedpo rpaHb, UBMEPEHUS, HAXOIUTh U3MEPEHHUS MapasuieNenumnena, Kyoa.

Boruncnate  00beM KyOa, mNapajuienenurena MO0 3aJaHHbIM — U3MEpEHHSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUS 00beMa.

Pemlate  HecnokHble 3aJauM  HAa U3MEPEHHE TE€OMETPUYECKHX  BEJIMYMH
B IIPAKTUYECKHUX CUTYALUSIX.

[IpeameTHBIC pE3yJabTAaThl OCBOCHUS TPOrPaMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 6 Kiacce.

Yucia u BoIYHCIEHUS

3HaTh W TOHUMAThb TEPMHHBI, CBS3aHHBIE C PA3JIMYHBIMU BHUAAMHU YHCEIN
U CIoco0aMu WX 3aMKCH, MEPEXOIUTh (€CJIU 3TO BO3MOXKHO) OT OJHOU (POpMBI 3amucu
4yyciia K APYromu.



CpaBHUBATH U YIIOPSAJOYMBATS LIE€TIbIC YMCIIA, OOBIKHOBEHHBIE U JECITHUHBIE APOOH,
CPaBHUBAThH YUCIIA OJHOTO U Pa3HBIX 3HAKOB.

BbInonHATe, coueTast yCTHbIE U IMCbMEHHBIE IPUEMBI, apu(PMETHUECKHUE TEUCTBUSA
C HaTypaJdbHBIMU M UENBIMH YUCIAMU, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JPOOSMHU,
IIOJIOKUTEJIBHBIMU Y OTPULIATEIbHBIMY YHCIaMHU.

BBIUNCHATE 3HAYEHUS YHCIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKUIKY M OLEHKY
pe3ynbTaTa BBIYMCICHUH, BBINOIHATH MPEOOPa30BaHMS YHCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(METHUECCKUX JCHCTBHIA.

COOTHOCHTh TOYKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOUIUM €H YHCIOM
1 M300paKkaTh YUCIIa TOYKAMU HA KOOPJIAWHATHON NPSMON, HAXOJUTh MOIYJb YHACTIA.

COOTHOCHTH TOYKH B MPSMOYTOJIBHON CHCTEME KOOPAMHAT ¢ KOOPAMHATAMH 3TOU
TOYKH.

OKpyTasTh LeNble Yhciia U 1eCATUYHbIE JPOOU, HAXOAUTH MPUOIHKEHHS YUCEIL.

YucsoBbie 1 0yKBEHHbIE BbIPAKEHMSI

[TonumaTe W ynoTpeOJATh TEPMHHBI, CBS3aHHBIE C 3aMUCHIO CTCIEHHU 4YHCIIA,
HaxOJWTh KBaJpaT M KyO dYHMCiIa, BBIYMCIATH 3HAYCHUS YHCIOBBIX BBIPAKCHUH,
coAepKalluX CTETICHHU.

ITonb30BaThCs MpU3HAKaAMU JEIMMOCTH, PacKIaJblBaTh HATypaJbHbIC YHCJIa Ha
MPOCTHIE MHOXKUTEIH.

[Tonb3oBaThca MacITabOM, COCTABIIATH MPOMIOPIIMHU U OTHOIICHHUS.

Ucnonb3oBaTth OyKBBI 1711 OOO3HAUEHMSI YHUCEI NPU 3aMUCU MaTeMaTUYECKHUX
BBIpAQKEHUN, COCTABIATh OYKBEHHBIC BBIpOXKEHUS M (POPMyIsbl, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BbIPaXEHUM, OCYILECTBIISISI HEOOXOIMMbIE TTOJICTAHOBKH U MPE0Opa30BaHMUS.

HaxoauThs HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

Pelenue TeKCTOBBIX 3a/1a4

Pemrats MHOTOIIIAroBBIC TEKCTOBBIC 32/1a9H apU(DMETHISCKIM CIIOCOOOM.

Pemate 3amaum, CBSI3aHHBIE C OTHOIICHHWEM, MPOMOPIMOHATHLHOCTHIO BEIIMYWH,
MIPOIICHTAaMH, PelIaTh TPU OCHOBHBIC 33J1aul HA JIPOOH U MPOIICHTHI.

Pemrars 3amaun, comeprkaiiue 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIIMYMHBI: CKOPOCTD,
BpeMsl, PAcCTOSHHE, II€Ha, KOJMYECTBO, CTOUMOCTH, IPOH3BOJMTEIHHOCTh, BpEMS,
oObemMa pabOThI, HCHOJB3Ys apuPMETHUEeCKUe JEHCTBUS, OLECHKY, MNPUKUIAKY,
MOJIb30BATHCS SAUHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BEIIMYHH.

CocTaBisATh OYKBEHHBIC BRIPKCHHSI 110 YCIIOBHIO 3aa4H.

N3Bnekats nHGpOpMAIINIO, IPEICTABICHHYIO B TA0JINIIAX, HAa IMHEWHOM, CTOJIOYATON
WIM  KPYyroBOM  jJWarpaMMmax, HMHTEPIPETUPOBATh  MPEJCTABICHHBIC  JIaHHBIC,
HCIIOJIb30BaTh JAaHHBIC TIPH PEIICHUH 3a/1a4.

[IpeacrapnsaTe HHGOPMALIHIO C TTIOMOITHIO TAaOJHNIL, TMHEHHON M CTOJIOYATOM JrarpaMM.

Harasignas reomerpust

[IpuBoauTh mpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIIMHX (Hopmy
M3YYEHHBIX TEOMETPUUECKUX TIIOCKUX U MMPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PaBHBIX U
CUMMETPHUYHBIX (DUTYD.



N300paxaTh ¢ MOMOIIBIO LUPKYJSl, JIUHEHMKH, TPAHCIOPTHPA HAa HEJIMHOBAHHOMN
U KJeTyaToil Oymare M3ydeHHbIE TUIOCKHME reoMeTpudeckue Gpurypsl u KoHpUrypamum,
CUMMETpPUYHBIE QUTYPBI.

[Tonb30BaTbCcs TEOMETPUUYECKUMHU MOHATHSIMH: PABEHCTBO (QUTYp, CHUMMETpPHS,
UCIIOb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CHUMMETPUEW: OCb CHUMMETPHUH, LEHTP
CUMMETPHH.

HaxonuTth BEIMYHHBI YTIIOB U3MEPEHUEM C IOMOILBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI
3aIaHHOM BEJIMYMHBI, TOJIb30BATHCS IPU PEUIEHUU 3a7ad TPagyCHOM MEpoil YIJjoB,
pacrio3HaBaTh Ha YEPTEkKAX OCTPBIU, IPAMOU, PA3BEPHYTHINA U TYIION YTJIbI.

BbluucnaTe  JUIMHY JIOMaHOW, IIEpUMETP MHOIOYTOJBHUKA, I10Jb30BATHCS
€AVMHULIAMU W3MEPEHHMS JUIMHBI, BBIPAXXaTh OJIHU €IMHUIBI W3MEPEHUS [UIMHBI Yepes
IpyTHE.

Haxonutb, HMCMONB3ys YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHHS: MEXAY IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaIPaTHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIBHUKOB, UCHOIb30BaTh
pa3OueHre Ha NOPSIMOYTOJbHUKH, Ha paBHble  (ULYpbl, JOCTPAaMBAHHE O
MPSMOYTOJIbHUKA, TOJIb30BAaThCS OCHOBHBIMU €IUHULAMU HM3MEPEHHUsS ILJIOLIA/H,
BBIPAKATh OJHU €IMHHUILIBI U3MEPEHUS IIJIOIIAU Yepe3 Ipyrue.

Pacrio3naBaTh Ha MOJENAX M M300pAKEHUSAX MUpPaMHUIy, KOHYC, LMJIUHJIP,
HCII0JIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOpO, TpaHb, OCHOBAHUE, PA3BEPTKA.

N3o0paxkats Ha KJIeT4aTOM OymMare mpsiMOyroJIbHbIN Napajieenune/.

Boruncnate 00beM NpSIMOYTOJIBHOTO Mapaienenunena, Ky0a, IoiIb30BaThCs
OCHOBHBIMU €IMHUIIAMU U3MEPEHUS 00BEMA;

Pemate HecJOXHbIE 33Jaud  HAa HAXOXXJIEHUE TE€OMETPUYECKUX BEIMYUH
B IIPAKTUYECKHUX CUTYALUSX.



TEMATHYECKOE IINTAHUPOBAHHUE

S KUIACC
HaumenoBanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BU/IBI ACSITETLHOCTH 00YYAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
HatypanbHble ynca. 50 Jecatuanas Yurarth, 32alIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIIA;
JleficTBUA C HATYpaIbHBIMH CUCTEMA CUUCIICHMS. | NMPEAJAararb M 00CYKIATh CIOCO0BI YIIOPSAAOUYNBAHMS YUCEN.

q1CJIaMi

Psn maTypanpHbIX
YHUCEel.
HarypansHsii psa.
Yucio 0.
HarypanbHbie yncna
Ha KOOPJAMHATHOU
IPSAMOM.
CpaBHeHnue,
OKpPYTJICHUE

HATypaJIbHBIX YHUCEI.

Apudpmernyeckue
JICUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJIS IPU CJI0KEHUU
Y YMHOEHUHU,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

HN300paxaTh KOOPAMHATHYIO NPSIMYIO, 0TMEYaTh YUCIa
TOYKaMH Ha KOOPAUHATHOM MPSAMOM, HAXOAUTH KOOPAUHATHI
TOYKH.

HccaenoBaTh cBoiicTBa HaTypaabHOro psiaa, urcen 0 u 1
TIPH CJI0KECHUU U YMHOKEHUH.

Hcnonb30BaTh NPaBUJIO OKPYTIICHUSI HATYPAJIBHBIX YHCE.
BoinoiHATH apupmMeTnyecKue 1ecTBUS C HATyPAIbHBIMU
YUCJIAMU, BBIYHUCJISATH 3HAYCHUS YMCIIOBBIX BBIPAXKEHUN

CO CKOOKaMH M 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIC CTEIICHU, YUTATh
CTEIEeHU, UCTO0JIb30BATh TEPMHUHOJIOTHIO (OCHOBAHMUE,
M0Ka3aTesb), BBIYUCAATH 3HAUEHMsI CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXEHUM, MPeAJIAraTh U NPUMEHSTh IPUEeMbI IPOBEPKU
BBIUHMCJICHUM.

HNcnonb30BaTh NPpH BHIYMCIECHUAX IEPEMECTUTEIBLHOE

Y COUYETATEIBHOE CBOMCTBA CIOKEHUS U YMHOXKEHHS,
pacnpeaeanuTeIbHOE CBOMCTBO YMHOKEHUS; (POPMYIHMPOBATH




ITepemecTuTenbHOE
Y COYETATEIbHOE
CBOMCTBA CJI0KEHUSA
1 YMHOKEHUSI,
pacIpeeTuTeIbHOE
CBOKWCTBO
YMHOKEHHS.
Jemurenu

Y KpaTHBIC YHCIIa,
pPa3oKEeHNE YnCia
Ha MHOKHUTEJIH.
Jlenenue

c octatkoM. [IpocTteie
Y COCTaBHBIC YHCIIA.
IIpr3sHaku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHb

C HaTypaJIbHBIM
TOKa3aTEIIEM.
HucoBbie
BBIPaKCHMUS;
MOPSIOK IEUCTBUM.
Pemnienne TekCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKHe

U PUMEHATH NMPaBUJIA IPeoOpa30BaHUs YUCITOBBIX
BBIP2XEHUI HA OCHOBE CBOMCTB apuU(PMETHUECKUX JCHCTBHIA.
HcciienoBaTh YnCI0BbIE 3aKOHOMEPHOCTH, BBIIBUTATH

1 000CHOBBIBATH FUNOTE3bI, GOPMYJIMPOBATH 0000 LIEHUS
U BBIBOJBI 110 pE3yJIbTaTaM MPOBEICHHOTO UCCIIEN0BaHUS.
DopMyJIHPOBATH ONpeleIeHUs JCIUTENSI U KPaTHOIO,
Ha3bIBATh JICJINTEIN U KPATHBIE YUCIIA; PACIIO3HABATH
IIPOCTHIE U COCTaBHbIC UKCIa; (GOPMYJIUPOBATH

U NIPUMEHATh NPU3HAKM JETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH aJITOPUTM PA3JIOKEHHUS YHUCIIa HA IPOCTHIE
MHOKUTEN; HAXOAUTh OCTATKH OT JCJIICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIC U JI0KHBIE BHICKA3bIBAHUS

0 HaTypaJbHbIX YUCIIAX, IPUBOAUTH IPUMeEPbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHHS
BBICKA3bIBAHUM O CBOWCTBAX HATYPAIbHBIX YHUCEI.
KoncTpynpoBars MaTeMaTU4YeCKHE NPEII0KEHUS

C IOMOIIBIO CBA30K «W», KHIIN», «ECIIH. .., TO...)».

PemaTh TeKCTOBBIC 33124l apUPMETHIECKUM CIIOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEXK]Ty BEJIMUUHAMU (CKOPOCTh,
BpEMsl, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIP.):
aHAJIM3UPOBATH U OCMBICIUBATH TEKCT 3a]1a4H,
nepegopmMyTHPOBATH YCIOBHUE, M3BJIEKATH HEOOXOUMBIE
JIaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK]ly BETMUYNHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUI.
MoaeaupoBarhb X0 PEIUICHUA 3aa41 C HOMOIIBIO PUCYHKA,




JICUCTBUS,
Ha IBIKECHHUE
Y MOKYTIKH

CXEMBbl, TAOJIHIIBI.

IIpuBoauThH, pa3déupaTb, OEHUBATH PA3JINYHBIC PEILICHNUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

KpuTnuyecku onieHMBAaTh MOJYyYEHHBIN pE3yIbTar,
OCYIIECTBJIATH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OLLIMOKH.

Pemarts 3a1auu ¢ HOMOI1IbIO ITepedopa BCEX BO3MOKHBIX
BapUaHTOB.

3HAKOMMTBCH € HCTOpPHe pa3BUTHS apu(PMETUKU

Harnsannas reometpus.
JIvHuM Ha wIoCKOCTH
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Touka, npsmas,
OTPE30K, JTYyY.
JlomaHas.
N3mepenue niimHbI
OTpe3Ka,
METPUYECKHUE
€IMHULIBI
W3MEpPEHUS JJTUHBI.

OKpy»XHOCTb U KPYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEWN».
Yroun. [psamon,
OCTPBI, TYIIOU

Y Pa3BEPHYTHIN
yrbl. MI3mepenne

Pacno3HaBaTthb Ha yepTexax, pUCYHKAX, ONMUCHIBATD,
MCIIOJIb3Ys TEPMUHOJIOTHIO, U H300PaKkaTh C IOMOINIbIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IIPAMYI0, OTPE3OK, JIyY,
YTOJ1, JIOMaHYI0, OKPYKHOCTb.

Pacno3naBathb, NpUBOAUTH NPUMEPBI OOBEKTOB PEATLHOTO
MHUpa, UMEIOIIUX (POpMy U3yUEHHBIX (PUTYD, OLIEHUBATH UX
JIMHENHBIE pa3MepBL.

HNcnonb30BaTh IMHEWKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUUTSL TIOCTPOEHHS M UBMEPEHHUS: M3MEPHATh JJIMHY OTPE3KA,
BEJIMYMHY YIJ1a; CTPOMTH OTPE30K 3aJaHHOU JIJIMHBI, YTOII,
3aJJaHHOW BEJIMYMHBI; 0TKJIAABIBATH LIUPKYJIEM PAaBHbIE
OTPE3KHU, CTPOUTH OKPYKHOCTH 33JIaHHOTO PaJANyca.
N306paxath KOHPUTypaLHH TEOMETPUIECKUX (PUTYD

13 OTPE3KOB, OKPYKHOCTEW, UX YaCTEU HA HEITMHOBAHHOU

U KJIeT4aToi Oymare; mpeajiaratb, OMUCHIBATh U 00CYK/1aTh
CIoco0bl, AJTOPUTMBI IOCTPOCHHUSI.

Pacno3HaBath 1 U300paxkaTh Ha HEJIMHOBAHHOM




VTJIOB.
[IpakTrueckas
paboTta
«ITocTtpoenne
YTIIOB»

U KJIE€T4aToi Oymare mpsiMoil, OCTpbIi, TYIIOH, pa3BEpHYTHIH
YTIIbl; CPABHUBATH YTJIBL.

BbI4uCJIATH 1IIMHBI OTPE3KOB, JIOMaHbIX.

IHoHuMaTh M MCIO/Ib30BATH NPU PELICHUH 3a1a4
3aBMCHMOCTH MEX/y €IMHUIIAMYU METPUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUYECKUMHU CUCTEMAMHU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX CAUHUALIAX U3MEPEHUS.
HccnenoBathb Gpurypsl 1 KOHPUIypaLuu, UCIOJIb3Ys
U(pPOBBIE peCypChbl

OOBIKHOBEHHBIE APOOH
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JpoOs. [IpaBuibHBIC
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Apo0ei.
CnoxeHnue

U BLIYMTAHKE
O0OBIKHOBEHHBIX
npo0Oeit. CmerranHas
JIpo0b. YMHOKEHHUE
U JICJICHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ poOHu.
Penienue TeKCTOBBIX
3a/1a4, CoJepkKaIIux
npobu. OCHOBHBIE

MopeaunpoBaTthb B rpaguieckoil, mpeaMeTHon Gpopme,

C IIOMOIIBIO KOMIIBIOTEPA IIOHATHUS U CBOWCTBA, CBA3aHHbIE

C 0OBIKHOBEHHOM JPOOBIO.

YuraTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpOOH,
NpeaiaraTb, 000CHOBbIBATH H 00CYKIATh CIOCOOBI
YHOpAI0YUBAHUS APOOEH.

N3006paxaTh 0ObIKHOBEHHBIE APOOU TOUKAMHU

Ha KOOPAMHATHOM NPSIMOK; MCIOJIb30BATH KOOPIMHATHYIO
NPSAMYIO JIJI1 CPAaBHEHUS IPOOEH.

D®opMyIMPOBaTh, 3alIUCHIBATH C IOMOLIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ipo0OU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO IpoOU JIsl COKpAIeHUst IpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HaMEHATEJO.

IIpeacraBasiTh CMEIIAHHYIO APOOb B BUJIE HETPABUIIBHON

U BBIJICJATH LIETYI0 YacTh YKCiIa U3 HEMIPaBUIbHOM Ipo0Hu.
BoinoHATH apudmMeTnyecKue 1eicTBUs

C 0OBIKHOBEHHBIMH JPOOSMU; MPUMEHATH CBOMCTBA




3a/1a4u Ha JIPOOHu.
[IpumeneHue OykB
JUISL 3aIHACH
MaTeMaTUYECKUX
BBIPAKECHU

Y NIPEJIOKECHU N

apu(PMETHICCKUX JEHCTBUN I PAITHOHATH3AIIH
BBIYMCIICHUM.

BbINOJIHATH NPUKUAKY U OLIEHKY PE3YyJIbTaTa BBIYUCICHUM;
NpeaIaraTb U NPpUMEHATh PUEeMbI IPOBEPKHU BEIYUCIICHUM.
IIpoBoauTH McC/IeIOBAHUA CBOMCTB ApOOCH, ONUpasich

Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C IOMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 1po0siX, MPUBOIAUTH PUMePbI U KOHTPIPUMEPHL, CTPOUTH
BbICKa3bIBAHUS Y OTPULIAHUS BBICKA3bIBAaHUM.

Pemarsb TekcTOBBIE 3a1a4l, COAEpIKAIIME APOOHBIE JaHHBIE,
Y 33J1a4¥ Ha HAXO0KJICHUE YaCTH LIEJIOT0 U LEIO0Tr0 MO €ro
4acCTH; BBIABJIATH UX CX0ACTBA U pa3in4usi.
MoaenupoBarh X0 PELICHUS 3a/1a4U C [IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTtk, pa3duparhb, OLECHUBATH PA3JINYHbIC PELICHNUS,
3aIIMCHU PEIIEHUHN TEKCTOBBIX 3a1a4.

Kpurudecku oneHUBaTh MOJyYEHHBIN pPE3yibTaT,
OCYILECTBJIAITH CAMOKOHTPOJIb, IIPOBEPSISA OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OLLIMOKH.
3HAKOMUTBCS C HCTOPHE pa3BUTUSA apUPMETUKI

Harnsanas reomerpust.
MHOTOyronbHuKH
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MHOTroyrojbHUKH.
YeTsIpexyroJbHUK,
IIPSAIMOYTOJIBHUK,
KBaJpar.
[IpaxTnueckas

OnucbIBaTh, HCMOJIB3YS TEPMHUHOJIOTHIO, M300PAKATH

C IIOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOIINUX
(dbopMy MHOTOYTOJIbHHKA, TPSIMOYTOJIbHUKA, KBaJIpaTa,




pabota
«Iloctpoenune
MPSIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpOHaMH

Ha HEJIMHOBAHHOU
Oymarey.
TpeyronpHuK.
IImomane

Y IEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€UHULIBI
U3MEPEHUS
TUTOIIAH.
[lepumertp
MHOT'OYTOJIbHUKA

TPEYTOJIbHUKA, OLIeHUBATh UX JIMHEHHBIE Pa3MEpBI.
BuIYHCISTB: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHHUKA,
MHOTOYTOJIbHUKA; IJIOIIAAb IPSIMOYIOJIbHHAKA, KBapara.
M300paxkaTh OCTPOYTOJIbHBIE, TPIMOYTOJIBHBIE

Y TyIIOYT'OJIbHBIE TPEYTOJIbHUKH.

CTponThb Ha HETUHOBAHHOM U KJIeTYaTOl Oymare KBajpar
U IIPSAAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HcciienoBats cBOMCTBA IIPAMOYTOJIBHUAKA, KBAIpaTa IIyTEM
AKCIIEpUMEHTA, HAOJIIOICHH S, U3MEPEHUS, MOJIETIUPOBAHHS;
CpaBHMBATbh CBOMCTBA KBaJpaTa U IPsIMOYTOJIbHHUKA.
KoncTpynpoBats MaTeMaTH4YeCKHE MPEAT0KEHUS

C IOMOUIBIO CBSI30K «HEKOTOPHBII», «JTF000.
Pacno3HaBaTh HCTHUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOYTOJIbHUKAaX, IPUBOAUTH NIPUMeEPbI

Y KOHTPIIPUMEDPBL.

HcciienoBaTh 3aBUCMMOCTB IUJIOIIAIA KBAApaTa OT JJIMHbI
€ro CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAAPATHON CETKHU JJISI IOCTPOCHUS
¢buryp; pa3duBaTh NpsIMOYTrOJIbHUK Ha KBAAPATHI,
TPEYTOJIbHUKHU; COCTABJATH (QUTYphI U3 KBAIPaTOB

U IPSIMOYTOJIbHUKOB M HAXOAUTh UX IUIOLIAAb, pa30UBaTh
¢burypsl Ha IPSIMOYTOJILHUKH U KBAJAPAThl U HAXOIUTh UX
IJIOIAb.

BripamaTh BeIMUMHY IUIOIIAANA B PA3JIUYHBIX €IMHUALIAX
MU3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATH

U HCIO0JIb30BATH 3ABHCUMOCTH MEXIY METPUYECKUMU
€IUHULIAMHU U3MEPEHUS TIJIOIIA IH.




3HAKOMUTHCS ¢ MPUMeEPaMU IPUMEHEeHHs TUI0IA N
U TIEPUMETPA B MPAKTUUECKUX CUTYAIUSX.

Pemarts 3aga4un 13 peasibHOM KU3HU, MPEAJIAraTh

H 00CYKIAaTh pa3jiHYHbIe CIIOCO0bI PEIICHUS 3a/1a4

JlecsiTuunbie ApoOU
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JlecsaTyHas 3aUCh
npo0Oeii. CpaBHEHUE
JIECSATUYHBIX
JpOOeH.

JlenicTBus

C IECATUYHBIMU
JIPOOSIMH.
Okpyrienue
JECATUIHBIX
JIpOOeH.

PenieHue TeKCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha ApooH

IIpencraBisiTh JECATUUHYIO IpOOb B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaIaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YHOOPSIAOUUBAHUS IECATUYHBIX APOOEH.

N300paxaTth necaTUYHBIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BbIABJAATH CX0CTBA M PA3JIUYHUSA TPABIIT apU(PMETHUECKHUX
JIEUCTBUY C HATYPAIbHBIMHU YHCIIAMH U AECATUYHBIMU
JIpoOsiIMU, OOBACHSTH UX.

BoInoJHATH apudMeTHIECKUE TSUCTBUS C ISCITUIHBIMHU
JpoOsIMU; BBINIOJHATh NPUKUAKY U OIlEHKY pe3yJibTaTa
BBIYKCJICHUM.

IIpumeHsTH cBOMicTBA apuMeTHUECKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCICHUN.

IIpyMeHATH NPABUWIO OKPYIJIEHUS JECATUYHBIX JIPOOCH.
IIpoBoauTH MCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OTUPAsICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIbIO KOMITBIOTEPA), BBIIBUTATh IMIIOTE3bI

Y TIPUBOJIUTH UX 0OOCHOBAHMUSL.

Pacno3naBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUIA.




Pemathb TekcTOBBIE 3a1a4, COAEpIKAIINE IPOOHBIE JaHHBIE,
Y Ha HAXOXJEHHUE YaCTU LEJIOr0 U LIEJIOT0 10 €ro YacTH;
BBIAIBJISITH MX CXOJCTBA U PA3JIN4YM.

MopeanpoBaTh X0/ PELICHUS 3aa41 C TOMOIIBIO PUCYHKA,
CXEMBI, TAOJINLIBI.

IIpuBoauThH, pa3déuparTb, OHEHUBATH PA3JINYHBIC PEILICHNUS,
3aMMCH PEUIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHUCIIAMU B PEATbHBIX KU3HEHHBIX
CUTyalUsIX.

Kpuruyecku oueHUBaTh IOJyYCHHBIN PE3YIbTAT,
OCYUIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTh OLINOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETHKI

Harnsinnas reometpusi.
Tena u purypsi
B [IPOCTPAHCTBE

MHOrorpaHHuKy.
N3o6paxkenue
MHOT'OTPaHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TEJL.
IIpssMOyTONIBHBIN
napajuiesienumnesn,
Ky0. Pa3BepTku kyba
U Mapa’suiesienumea.
IIpakTrueckas
pabora «Pa3BepTka
KyOa».

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0lIeM
MHpe [IPSMOYTOJIbHBIN Mapaiesenunen, Kyo,
MHOTOI'PAaHHHKH, ONIMCHIBAThH, HCIOJIb3YSl TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MEPHI.

IIpuBoauTHL NpUMeEPbI 0OHEKTOB PEATLHOTO MUPA, UMEIOIINX
(GbopMy MHOTOTPpaHHHKA, IPSIMOYTOJIBHOTO Napaljiesienunena,
KyOa.

N3o00paxarh Ky0 Ha KIeT4aToi Oymare.

HccnenoBath cBoiicTBa Ky6a, MpsSMOYTrOJIbHOTO
napajuieenune a, MHOTOTPaHHUKOB, HCIIOJIb3YSI MOJEIH.
Pacno3naBath u n300paxkaThb pa3BepTKU KyOa

U napajijiesienunesaa.

MopenupoBarth Ky0 1 napasuienenunes u3 Oymaru u mpoyux




O6bem ky0a,
MIPSIMOYTOJIBHOTO
napasuieNenumnena

MaTEpUajoB, 00bACHATH CIIOCO0 MOJIETUPOBAHUS.
HaxoanTh n3MepeHus, BBIYUCIAATH IUIONIA/1b TOBEPXHOCTH;
00BbeM KyOa, MPSMOYTOJILHOTO MapaljIesIeuIeaa;
HCCJIeA0BATH 3aBUCMMOCTB 00beMa Ky0a OT JTMHBI €T0
pedpa, BBIABUTATh M 000CHOBBIBATH THIIOTE3Y.
Hao0Jurogath 1 NPOBOAUTH AHAJOTUM MEX]Y TIOHATUAMHU
wioniaau 1 o0bemMa, NepuMeTpa 1 IIoaal HOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOT'paHHUKaX, MPUBOAUTH NPUMeEPBI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS Y OTPULIAHUS BbICKA3bIBAaHUM.
Pemiars 3a1a4M U3 peaIbHON KU3HH

[ToBTOpEHME N 0000IIEHHE
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[loBTOpEHME
OCHOBHBIX MOHATHUH
Y METOJIOB Kypca

5 knacca,
00001IeHNe 3HAHU I

BbruncasiTh 3HaYCHHS BBIPAKEHUMN, COACPHKALLINAX
HaTypaJbHbIE YUCIIa, OOBIKHOBEHHBIE U JECATUYHBIC IPOOH,
BBITIOJIHATH MPE0OPA30BAHMS YHUCETT.

Bri0upaTh cn1ocod cpaBHEHUS YUCET, BBIUUCIICHHI,
NPUMEHSITh CBOIicTBa apu(pMETUUECKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCICHUN.

OcyumecTBJISATH CAMOKOHTPOJIb BBITIOJIHAEMbBIX CHCTBUI
Y CAaMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUM.

Pemiats 3aga4mn U3 peanbHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JIJIS PEIICHUS 3a/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

Pemars 3a1a4u pa3HbIMH CII0CO0AMM, CPABHUBATH CIIOCOOBI
pelleHHs 33/1a4, BLIOMPATh PAIMOHAJILHBIN CIIOCO0

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME
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6 KJIACC

cK0OOK. OKpyryieHue
HaTypaJbHBIX YHCEIL.
JlenuTenu u KpaTHbIE
yycia; HauOOoIbIINI
oOIINiT AETUTEID

1 HaHNMCHBIIIEE
oO11ee KpaTHoe.
JlemumocTh CyMMBI

1 TIPOU3BEICHUS.
Jenenue

C OCTaTKOM.
Penienue TeKCTOBBIX
3a/1a4

HaunmenoBanue pazaena |KonmuuectBo OcHoBHOE OcHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 9JacoB coJiepKaHue
HatypanbHble yncia 29 Apudmernyeckue BoinosHaTs apumeTnyeckne AeiCTBUS C MHOTO3HAYHBIMU
NeHCTBUS HATYpaJIbHBIMH YHCIIAMH, HAXOAUTH 3HAYEHHS YHCITOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUM CO CKOOKaMU U 6€3 CKOOOK; BBIYMCJIAATH
HATYpaJbHBIMU 3HAYeHUsl BEIPAKECHUN, COJIEPIKAIIUX CTEIICHH.
yuciamu. YuciioBbie | BBINOJHATH NPUKUIKY H OLEHKY 3HAYCHHUIA YHUCIOBBIX
BEIPKCHUS, BBIPKECHUI, IPUMEHSITh NIPHEMbI IPOBEPKU pe3yjIbTaTa.
MOPSIJIOK JIEHCTBUIA, Hcnosib30BaTh NpH BHIYUCIEHUSX TICPEMECTHTEIEHOE
WCIIOJIb30BaHUC M COUETaTeIHLHOE CBOMCTBA CIIOKCHUS M YMHOXKCHUS,

pacrpeaeauTeIbHOE CBOMCTBO YMHOKEHNS OTHOCUTEIIBHO
CJIOEHUS1, CBOMCTBA apU(PMETUUYECKUX ACHUCTBUH.
HccnenoBaTh YMCI0BbIE 3aKOHOMEPHOCTH, IPOBOIUTH
YHUCJIOBBIE SKCTIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
TUNOTE3bI.

DopMyJUPOBATH ONpeIeIeHUsI JICIUTENS U KPaTHOTO,
HarOOJIBIIIETO OOIIEro AEIUTEN U HAUMEHBIIIET0 OOIIETO
KpaTHOTO, MPOCTOr0 U COCTABHOT'O YKCEJT; UCTIOJIB30BATh ATH
MOHATHSI TIPU PEILICHUH 3a]1a4.

IIpuMeHSATH aJITOPUTMBI BEIYHUCIICHUS HAMOOJIBIIETO 00IIIETOo
JIEUTEII 1 HAMMEHBIIIET0 00IIeT0 KPaTHOTO JIBYX YUCE,
AJTOPUTM Pa3JIOKEHUS YKCIIa HA IPOCThIE MHOXKUTEIH.
HccaenoBath yciaoBus 1eTMMOCTH Ha 4 1 6.

HccaenoBathb, 00CyK1aTh, (POPMYJIUPOBATH




1 000CHOBBIBATH BBIBOJI O YeTHOCTH CYMMBI, IPOU3BEICHNUS:
JIBYX YETHBIX YUCEI, IBYX HEUETHBIX YUCIIC, YETHOTO

1 HEUETHOT'O YHUCE.

HccaenoBath cBOMCTBA JSTMMOCTHA CYMMBI M IPOU3BEICHUS
qHUCel.

IIpuBOAUTH NpUMeEPHI YHCE C 3aJaHHBIMU CBOHCTBAMH,
pacno3HaBaTh BePpHbIe M HEBEPHbIE YTBEPIKICHHUS

O CBOMCTBaX YMCEJ, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS

C TIOMOIITLI0 KOHTPITPUMEPOB.

KoncTpynpoBath MaTeMaTH4ecKHe NMpeai0:KeHUsI

C TIOMOIIIBIO CBSI30K «HY, «HIJIM», «ECHH. .., TO...».

Pemathb TeKCTOBBIC 3a/1aUH, BKIFOYAIOIINE MTOHATHUS
JeTUMOCTH, apu(PMETHISCKUM CTIIOCOOOM, UCITOIB30BaTh
nepedop BCceX BO3MOXKHBIX BAPUAHTOB.

MoeaupoBaTh X0]1 pEIICHUS 3a]1a4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IlpuBOAUTH, pa30UpPaTh, OLIEHUBATH PA3IMYHBIC PEIICHUS,
3aIMCH PEIICHUN TeKCTOBBIX 3a7a4.

KpuTnuyecku onieHMBaTh TIOJYYCHHBIN pe3ybTaT, HAXOIUTh
OIIUOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBHUIO

Harnsagnast reometpusi.
[IpsiMbIE HA IIIIOCKOCTH

ITeprieHAMKyISIpHBIE
MpsIMBIE.
[TapannenbHbie
IpsIMBIE.
Paccrosinne mexny

Pacno3HaBaTth Ha yepTexax, pUCyHKAxX CIydau B3AMMHOIO
PACIIOJIOKEHUS ABYX NPSIMBIX.

MN300pakaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KileTyaTol Oymare JiBe IepeceKaroIuecs
IpsAIMBIE, JBE NTapaJUICIIbHBIE IPSIMBIE, CTPOUTD NPSAMYIO,




JBYMS TOUKAMH,
OT TOYKH JI0 PSMOW,
JUIMHA MapuIpyTa

Ha KBaJPAaTHOM CETKE

NEPHEHIUKYIISIPHYIO TAHHOM.

IIpuBoAUTH MpUMeEPHI TAPAIIETIEHOCTH

Y NIEPHEHIUKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIEHIUKYIISIPHBIC

Y NIapaJIJIEIbHbIE CTOPOHBI.

M300paxkaTh MHOTOYTOJIBHUKH C IApAJLIEIbHBIMH,
NEPIEHANKYJIIPHBIMU CTOPOHAMM.

HaxoauTh paccTostHuEe MEXIY IBYMsI TOUKaMH, OT TOUKH
J10 IIPSAMOM, IMHY IYTH Ha KBAaJIPaTHOU CETKE, B TOM UHUCIIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu
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OOBIKHOBEHHAS
Jpo0Ob, OCHOBHOE
CBOMCTBO J1po0H,
COKpaleHue 1pooei.
CpaBHeHue

1 yIOPSA0YUBAHUC
JpOOeH.
Jecstuunbie 1podu
U METpHYecKas
CHUCTEMa Mep.
Apubdmerndeckue
JICVUCTBUS

C 0OBIKHOBEHHBIMH
U JCCATHYHBIMH
JPOOSIMH.
OTHo1IeHue.

CpaBHMBATB M YIIOPAA0YMBATH ApOOH, BLIOUPATH CIIOCO0
CpaBHEHHUS IpOOeH.

IIpeacraBasiTh AecATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npobeit 1 0OBIKHOBEHHBIC B BUJIE ICCATUYHBIX, HCIO0JIb30BATH
IKBHBAJICHTHBIE MPeJACTABJEHUs TPOOHBIX YUCEN MPU UX
CPaBHEHMH, IIPU BBIYNUCIICHUSIX.

Hcnoan3oBath gecsaTuuHbIe 1poOU TP TpeoOpa3zoBaHUU
BEJINYMH B METPUYECKON CHCTEME MEP.

BeinosHaTs apudmMeTnyeckune 1eHCTBUS

C OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMH.

BoeruncasaTh 3HaueHNs BBIPAKECHUN, COAEPIKALLUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH, BHITIOIHATH
npeodpazoBaHus ApoOeH, BLIOUPATH COCO0, MPUMEHSITh
CBOMCTBA apupMETUUECKUX JEHCTBUH JIJIsI pallMOHATM3ALUH
BBIYMCIICHHM.

CocTaBisiTh OTHOLIEHHUS U IPOIIOPLIUH, HAXOAUTH




JleneHue B JaHHOM
OTHOIIEHUHU.
Macmita0,
MIPOTIOPIIHSL.
[lonsATHE IpOLIEHTA.
Brrancienne
MPOLICHTA

OT BEJIMYMHBI

Y BEJIMYUHBI T10 €€
MPOILICHTY.

Pelienne TeKCTOBBIX
3a/1a4, CoAepKaIINX
JpoOU U MPOIEHTHI.
IIpakTrueckas
pabota «OTHOIIECHUE
JUTUHBI OKPYKHOCTHU
K €€ TUaMETPY»

OTHOUIEHUE BEJINYMUH, IEJTUTh BEJIMYNHY B JaHHOM
OTHOIICHHUHU.

HaxoanTs 3KcnepuMeHTAIbHBIM IIyTeM OTHOIICHHUE JJIMHbI
OKPYXHOCTH K €€ IUAMETPY.

HNuTepnpernpoBath MacmTad Kak OTHOIICHUE BEJIUYUH,
HAXOJAUTh MACIITA0 IJIaHA, KAPTHI U BBIYUCIISITH PACCTOSHUS,
UCIIOJIb3Ysl MacIITao.

OO0BbACHATB, UTO TAKOE MPOLEHT, YIOTPEOIATH 000POTHI peun
CO CIIOBOM «IIPOLICHT.

BoipakaTh NpoLEeHTHI B Ipo0AX U JpOOH B MPOIIEHTAX,
OTHOULIEHUE JIBYX BEJIUYMH B IIPOLECHTAX.

BbI14ucJATh TPOLEHT OT YUCIIA U YUCIIO 110 €r0 MPOLEHTY.
OxpyrisiTh 1poOu U MPOUEHTHI, HAXOAUTbh MPHUOTUKEHUS
qucell.

PemaTh 3a1a4u Ha 4acTH, IPOLIEHTHI, MPOTIOPLIMH,

Ha HAaXO0XJICHUE IpoOU (MPOIEHTA) OT BEJIMUUHBI U BETUYUHBI
1o ee ApoOu (TIPoIeHTY), Apodu (MPOIEeHTa), KOTOPHIN
COCTAaBJISIET OJ[HA BEJIMYMHA OT APYTOMu.

IIpuBoauTh, pa3déuparTb, OLEHUBATH PA3JINYHBIC PEILICHNUS,
3aMKiCH pEeUIeHUN TEKCTOBBIX 3a/1au.

N3BiaexkaTs nHGOpPMALNUIO 13 TAOJIUIl U TUATPaAMM,
MHTEPHPETUPOBATH TAOJINYHBIEC TAHHBIE, ONIPEAEIATh
HanOOoJIbIIIee U HAMMEHbIIIEE U3 MPECTaBICHHBIX TAHHbIX

Harnsagnas reomerpusi.
Cummerpus

OceBast cHMMETpHUSL.
LlenTpanbHas

Pacno3HaBaTth Ha uepTexax U U300paxeHHsIX, H300pakaTh
OT PyKH, CTPOUTH C MIOMOIIBI0 HHCTPYMEHTOB QUTYpY




CUMMETPHSL.
[locTpoenne
CUMMETPHUYHBIX
uryp.
[IpaxTrueckas
pabota «OceBas
CUMMETPHSI.
Cummerpus

B IIPOCTPAHCTBE

(OTpe30K, JOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
OKPY>KHOCTb), CHAMMETPUYHYIO JJaHHOW OTHOCUTEIBHO
MPSIMOM, TOUKH.

Haxoauth npuMepbl CUMMETPUH B OKPYKaIOILIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTENFHO MPSAMOil; KOHCTPYHPOBATh T€OMETPUUECKUE
KOH(UTypaluu, UCIIOJIb3Yysl CBOMCTBO CUMMETPHUH, B TOM
YHCIIe C OMOIIBIO0 U(POBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETPHEH, UCII0NIb3Ys SKCIIEPUMEHT, HaOII0/ICHHUE,
MOJICTUPOBAHUE.

O00CHOBBIBATH, OIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUH PUTYD

Boipaxkenus ¢ OykBamu
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[IpumeneHue OykB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPa)KECHU I

Y IPEVIOKECHUU.
bykBeHHbIE
BBIPAKCHUS

Y YUCJIOBBIE
MOJCTaHOBKH.
bykBeHnHble
PaBEHCTBA,
HaXO0XJICHUE

Hcnoan3oBaTh 0yKBBI 7151 0003HAYEHUS YMCET, IPU 3aITUCH
MaTE€MaTUYECKUX YTBEPKIECHUM, COCTABIATh OyKBEHHbBIE
BBIPAKEHHUS 110 YCIIOBUIO 3aJa4H.

HccnenoBaTh HECIIOXKHBIE YHCIOBBIE 3AKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.

BbruncasTh 4nciaoBoe 3HaueHHuE OYKBEHHOTO BBIPAKECHHUS
MPH 33J]aHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
MPSAMOYTOJIbHUKA, KBAAPATa; JJIMHBI OKPY>KHOCTH, TIJIOILATU
KpYyTa; BBIIOJIHATH BBIYUCJIEHHS 110 3TUM (hopMyJiaM.
CocraBastb GopMyJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHHE; LIEHA,




HEU3BECTHOTO KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTENLHOCTh, BpeMsl, 00beM
KOMIIOHEHTA. pabOThI; BHIMOJHATH BEIYUCIICHUS 110 ATUM (hopMyiam.
DopMybl HaxoanTh HEM3BECTHBIN KOMIIOHEHT apUPMETUIECKOTO
NEeNUCTBUS
Harnsgnas reomerpusi. 16 YeThIpexyroJibHUK, MN300pakaTh Ha HETMHOBAHHOM U KJIeTYaTOM Oymare
@urypsl Ha INTIOCKOCTH pUMEPHI C MCIOJIb30BAHMUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJILHUKOB. | YETBIPEXYTOJIBHUKHU C 3aJaHHBIMU CBOWCTBAMH:
IIpsAMOYTOJIbHUK, C IapaJUICIbHBIMU, IIEPIIEHAUKYJIAPHBIMU, PABHBIMU

KBaJpatT: CBOMCTBa
CTOpOH, YIJIOB,
JTMaroHajei.
N3mepenne yrios.
Buner
TPEYTrOJIbHUKOB.
[lepumertp
MHOT'OYT'OJIbHUKA.
[Inoumanb purypsl.
DopMybl
nepuMerpa

U TUTOLIAN
IPSIMOYTOJIbHHKA.
[Tpubnmxennoe

HU3MCPCHUC IIIOMIAaAN

buryp.
IIpakTrueckas

CTOPOHAaMHU, MPSMBIMU YTJIAMHU U JIP., PABHOOEIPEHHBIIA
TPEYTOJIbHUK.

Ipensaratb ¥ 00Cy:KIaTh CIIOCOOBI, AJITOPUTMbI
ITOCTPOEHHUS.

HccnenoBarth, UCONb3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJEIUPOBAHUE, CBOMCTBA IIPSIMOYTOJIbHUKA, KBAIpaTa,
pa30uBaTh Ha TPEYTOJIbHUKU.

O00CHOBBIBATH, ONIPOBEPIATH C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHUS O MPSMOYTOJIbHUKE, KBapaTe, paclo3HaBaTh
BEPHBIC U HEBEPHBIEC YTBEPKICHHUS.

H3mepsATH M CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
Pacno3HaBaTh OCTPHIE, IPSAMBIC, TYIbIE, PA3BEPHYTHIC YTJIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN,
NPSAMOYTOJIbHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBIN,
PABHOCTOPOHHUM TPEYTOJIBHUKH.

BuIyucasiTh epuMeTp MHOIOYIOJIbHUKA, IIJIOIAb




pabota «Ilnomanp
KpyTay

MHOT'OYTOJIbHUKA pa30MeHNEM Ha MPSIMOYTOJIbHUKH,

Ha paBHBIC (PUTYPHI, UCTIOJIB30BaTh METPUUCCKHUE €TUHUIIBI
M3MEPEHUS JITTUHBI U TUTOIIAIH.

Hcnoab30BaTh NpudINKEHHOE U3MepeHue JTJINH

Y TIJIOIIAIeH Ha KJeT4aTo Oymare, mpuOIMKEHHOE
HM3MEpPEHUE JJTMHBI OKPYKHOCTH, TUIOIIAAN Kpyra

[looXXuTENBHBIE
Y OTPUIIATEIIbHBIC YUCIIA
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Ilenble yncna.
Monayne yucia,
reoOMETPUYECKast
HMHTEpIIpeTaIUs
MoayJist. UucioBelie
MIPOMEXKYTKH.
[TonoxxurtenbHbIE

Y OTPULIATEIbHBIC
yucina. CpaBHeHUe
MOJIOKUTEIIBHBIX

Y OTPULIATEIBHBIX
YHUCEIL.
Apudmernyeckue
JICUCTBUS

C TIOJIOKUTEIbHBIMU
U OTpUIATEIbHBIMU
YHCJIAMU.

Permenune TeKCTOBBIX
3aga4

IIpuBoauTH NpPUMeEPHI UCIIOJIB30BAHUS B PEATILHON KU3HU
IIOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YUCEIL.

HN300paxaTh 1ebIe YUCIA, MOJ0KUTEIBHBIE

Y OTPULATEIBHBIC YMCIIa TOYKAMH Ha YUCJIOBOM MPAMOH,
HCII0JIb30BATh YKCIIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpumeHsaTH PaBUJIA CPABHEHNS, YIIOPSAA0YUBATD 1IEJIbIC
YHUCIia; HAXOAUTh MOJYJIb YUCTIA.

DopMyJIHPOBATH NPABUJIA BBIUNCIIEHUS C OJIOKUTEIbHBIMU
Y OTPULIATEIBHBIMY YHCJIaMU, HAXOAUTh 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUHN, COACPIKALINX IEUCTBUS

C MOJIOKUTEIBHBIMUA U OTPULATEIIbHBIMA YU CIIAMH.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHUS

JUTSI IPe0Opa3oBaHuUsl CyMM M MPOU3BEICHUMA




HpCI[CTaBJ'ICHI/IC JaHHBIX

IIpsitmoyroJibHasA
CUCTEMA KOOPIUHAT
Ha IJIOCKOCTH.
Koopaunatel Toukn
HAa [JIOCKOCTH,
abcuucca

U OpJIMHATA.
Cronbuarbie

U KPYTOBBIC
JIMarpamMMBbl.
IIpakTrueckas
pabora «IToctpoenue
JarpamMm.
Pemenne TeKCTOBBIX
3a/1a4, CoAepKAIINX
JTAaHHBIE,
MPECTABJICHHbBIC

B Ta0IMIIaxX

Y Ha JuarpaMmmax

OO0BsACHATHL M MILJIIOCTPHPOBATH NOHATHE ITPSIMOYTOJIBHON
CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BATh
TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM IUIOCKOCTH
TOYKH U (PUTYpPBHI IO 3alaHHBIM KOOPJAUHATAM, HAXOAUTH
KOOPAWHATHI TOYEK.

YuraTh CTOIOUYATHIE U KPYTOBBIE AUATPAMMBI;
HHTEePHPETHPOBATH JaHHBIC; CTPOUTH CTOI0YATHIE
JMarpamMMBel.

HUcnoab3oBaTh HHGOPMALMIO, IPEICTABICHHYIO

B Ta0JIMIIAaX, HAa IMarpaMMax JUisl pellieHus] TEKCTOBBIX 3aja4
Y 3371a4 U3 peajbHOU KU3HU

Harnsgnas reometpus.
@urypsl B IPOCTPAHCTBE

IIpssMOyTONIBHBIN
napajuiesienumnesn,
KyO, mpu3ma,
nUpaMua, KOHYC,
UIUHJD, T1ap

u cepa.
N3o0paxenue

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONMCHIBATH
nUpaMuy, IpU3MYy, HUJIUHIP, KOHYC, 11ap, H300paXkaTh X
OT PYKH, MOJEJIMPOBATH 13 OyMaru, MiIacTHJINHA, TTPOBOJIOKH
u Jp.

I[MpuBoauTH MpUMeEPHI 00BEKTOB OKPYKAIOIIETO MUPA,
UMeroIuX (OpMbl HA3BAaHHBIX TEN.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, pEOPO, TPaHb,




MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BepTOK
MHOTOTPaHHHUKOB,
UJIMH]IpA U KOHYCa.
IIpakTrueckas
pabota «Co3nianue
MOJIeIen
MIPOCTPAHCTBEHHBIX
buryp».

ITonstne oObeEMa;
CTMHUITBI H3MEPEHUS
oobema. O6beM
MPSIMOYTOJIBHOTO
napajuiesienumnena,
Ky0a, popMyibl
o0Bema

OCHOBAHHUE, BBICOTA, PAJINYC U TUAMETP, Pa3BEPTKA.
N3yuaTh, UCTIOJIB3YS IKCIIEPUMEHT, HAOIIOCHUE, U3MEPEHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOCTBA

U PA3JIMYMSA. MEXKy MUPAMHUION U TPU3MOM; MEXKITY
HUIMHAPOM, KOHYCOM U IIApOM.

Pacno3naBaTth pa3BepTKu napajuienenurneaa, Kyoa, mpu3Msl,
MAPaMHUJIbl, KOHYCA, HUIUHAPA; KOHCTPYUPOBATh JaHHBIE
TeJIa U3 Pa3BEPTOK, CO3/1aBaTh UX MOJEIIH.

Co3naBath MoJeJIM IPOCTPAHCTBEHHBIX PUTYp (K13 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)

N3mepaTb Ha MOeIsSIX: ITTUHBI peOep MHOTOTPaHHUKOB,
JMaMeTp IIapa.

BoiBoauthb popmyiiy ooObema mpsiMOyToJILHOTO
napajuieienuneaa.

Boruunciasarts no gpopmysiaMm: 00beM NPSIMOYTOIBHOTO
napajuienenunena, Kyoa; uCroJib30BaTh €IMHUIIBI M3MEPEHUS
00beMa; BBIYUCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napasuielIenUNe0B; peliaTh 321241 C PEATbHBIMU JaHHBIMU

[ToBTOpEeHue, 0000IICHHE,
CUCTEMATH3aLUs
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IToBTOpEHUE
OCHOBHBIX IOHATHUH
U METOJIOB KYpPCOB
5 1 6 KaccoB,
000011IEH1E

BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypaJIbHBIE, LIEIIbIE, ITOJIOKUTEIIBHBIE U OTPULIATEIbHbIE
4KCia, OOBIKHOBEHHBIE U ICCSITUYHBIE IPOOU, BBITTOJIHSTh
peoOpa3oBaHus YHCE U BHIPAKEHUH.

Bri0upaTh c1oco0 cpaBHEHMS YHCEIN, BBIYUCICHH,




U CUCTEMATU3AIIN
3HAHUU

NPUMEHATH CBOICTBA apuPMETHUECKHUX JCHCTBUI

JUISl pallMOHAIN3alX BBIYMCIICHHM.

PemaTp 3agaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA JUUIS peLICHUs 3a1a4 U3 IpYrux
MIPEIMETOB.

PemaTh 3a1a4u pasHbIMHU clIOCO0aMH, CPABHUBATD,
BBIOMPATH CIIOCOOBI PELICHUS 3aJa4H.

OcyumecTBIATE CAMOKOHTPOJIb BBIITOIHAEMBIX I€HCTBHM
Y CaMONIPOBEPKY PE3yJIbTaTa BHIYUCICHUIA

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HHOACHUTEJIBHASA 3AIINCKA

AnreOpa sIBIII€TCA OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa O0ECMEeUYMBACT U3YYEHUE JPYTrUX AUCHUIUIMH, KaK €CTECTBEHHO-HAy4YHOTO, TaK
¥ TYMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOMMO JJIs POJAOJDKEHUS 00pa30oBaHUs U
B NOBCEAHEBHON kW3HU. Pa3ButHe y oOydaromuxcsi HAay4YHbIX MPEACTABICHHI O
MPOUCXOXKJCHUM M CYIIHOCTH aireOpanyeckux aOCTpakiuil, Croco0e OTpaxeHUs
MaTeMaTUYECKOM HAyKOHl SIBJICHUN U TMPOIECCOB B NPUPOJE U OOIIECTBE, POIH
MaTeMaTUYECKOr0 MOJECIUPOBAHUSI B HAYYHOM IO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHNIO HAYYHOTO MHPOBO33PCHHSI M KAa4ECTB MBINIJICHUS, HEOOXOAMMBIX JIJIs
ajanTalui B COBpeMEHHOM IMdpoBoM olmiectBe. M3yuenue anreOpsl oOecrneunBaeT
pa3BUTHE yMEHHUS HaOJ0/aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOABI, (OpMYIHpOBaThH yTBepxkAcHUSA. OCBOCHHE Kypca anreOpsbl
00ecreynBaeT pa3BUTUE JIOTHUYECKOTO MBIIUICHUS OOYYAIOIIMXCA: OHM HCIOJb3YIOT
JNEAYKTUBHBIE ¥ WHAYKTHBHBIC pACCYXICHHs, 0000meHne W KOHKPETH3AIHIO,
abcTparupoBanue u aHajgoruto. O0yueHue anredpe npeanoaaracT 3HaYuTeIbHbIA 00beM
CaMOCTOSTENIbHON JEATEIbHOCTH 00YyYarouuxcs, TO3TOMY CaMOCTOSITENIbHOE PEIIEHUE
3a/1a4 SIBJISIETCS peau3aluen 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUS.

B crpykType mporpamMmbl yuyeOHOro Kypca «AireOpa» [jsi OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATETbHO-METOJUYECKUE JIMHHU:
«YHucna 1 BBIYUCIIEHUD», «AJredpanyecKkue BRIPaXKEHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuun». Kaxnas u3 3THX coliepKaTeabHO-METOAUYECKUX JIMHUM pa3BUBAETCS HA
MPOTSDKCHUH TPEX JIET M3YYCHHS Kypca, B3aUMOACHCTBYSI C IPYTUMHU €ro JUHUAMH. B
X0JI€ M3YUYEHHsI Y4eOHOro Kypca oOydarolUMCsl IPUXOIUTCS JIOTUUYECKU PacCyXIaTh,
UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBECHHBIM SI3BIK. B CBSA3M ¢ 3TUM B NpPOTpaMMy
yueOHOTo Kypca «Airedpa» BKIOYEHBI HEKOTOPBhIE OCHOBBI JIOTHKHU, MPEACTABICHHbBIC
BO BCEX OCHOBHBIX pa3fiellax MaTEeMaTUYECKOro 0Opa3oBaHHs U CHOCOOCTBYIOLIUE
OBJIAJICHUIO OOYyYarOUIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTEMaTHYECKOTO  S3bIKA.
ConeprxkaTenbHON U CTPYKTYPHOM OCOOCHHOCTBIO yUeOHOTO Kypca « Anredpay sSBIseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUA «YHCIa U BRIYUCICHUS» CIIYKUT OCHOBOM ISl TAJIbHEHIIETO
M3Y4YCHUSI MAaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYaIONMIUXCS JIOTUYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO yMEHUS TOJB30BAaThCS  alNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO TPAKTUIECKUX HABBIKOB, HEOOXOMUMBIX ISl TTOBCEAHEBHOM JKU3HH.
Pa3BuTHe moHATHS O 4YHCIE HA YPOBHE OCHOBHOTO 00IEro oOpa3oBaHMs CBA3aHO
C paIMOHAILHBIMU U HPPAIMOHAIBHBIMU YWCIaMHU, (HOPMUPOBAHHEM TIPEICTABICHUN
O JICUCTBUTEIHLHOM 4YHUCJE. 3aBEpPIICHUE OCBOEHUS YHUCJIOBOM JIMHUUM OTHECEHO
K cpefiHeMY 001IeMy 00pa30BaHUIO.



ConepxaHue IBYX alreOpandecKux JTUHUNH — «AnTeOpandecKue BBIPAKCHUS)
U «YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYYArOMINXCS
MaTEeMaTHYECKOT0 armapara, HEOOX0IUMOTO JUIsI PEeIICHUS 33]]a4 MaTeMaTUKH, CMEKHBIX
MpeIMETOB M TMPAaKTUKO-OPMEHTHUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero
o0pa3oBaHMs y4eOHBIA Marepuai IpynnupyeTcss BOKPYT PAalMOHAIbHBIX BBIPAKEHUU.
Anrebpa JEeMOHCTpUPYET 3HayeHHME MAaTeMaTHKH KaK S3bIKa ISl TOCTPOEHUs
MaTeMaTUYECKUX MOJIENIEH, OMMCAHUS MPOIIECCOB U SIBJICHUI peaabHOro Mupa. B 3anaun
o0yueHus anreOpe BXOAAT TAKKe JAJIbHENIIEe Pa3BUTHE aJITOPUTMUUYECKOTO MBILIUICHHUS,
HEOOXOJUMOT0, B YAaCTHOCTH, IJS OCBOCHHS Kypca HH(OpPMATUKH, U OBJaJICHUE
HaBBIKAMM JENYKTUBHBIX paccyxkiaeHuid. I[IpeoOpazoBaHne CHMBOJIBHBIX (OpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUsI, CIIOCOOHOCTEN K MATEMATUYECKOMY TBOPUECTBY.

Conepxanve GyHKIHMOHAIBHO-TpAQUUECKON JIMHUM HAIlEJICHO Ha TOJIyYeHUE
oOyJaronMMucs 3HaHUM O (QYHKIMSAX Kak Ba)KHEWIIEH MaTeMaTHU4ecKOW MOJAeNn
JUIsL ONHMCAHMSI M MCCIEIOBAaHUSA Pa3HOOOPA3HBIX MPOLIECCOB M SIBJICHUH B MPUPOJIE
u odOmectBe. M3ydyeHne matepualia cmiocoOOCTBYET Pa3BUTHUIO Y OOYYaIOIIUXCS YMEHUS
HCIIOJIb30BaTh PA3JIMYHbIE BBIPA3ZUTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, rpaduuecKre, BHOCUT BKJIAJ B (HOPMUPOBAHKE NIPEACTABICHUN O POJIH
MaTE€MAaTHUKHU B Pa3BUTUU LUBWIN3ALNHA U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax mM3yyaeTcsl yu4eOHbI Kypc «AnreOpay,
KOTOpPBI  BKJIIOYAET CIEAYIOIIME OCHOBHBIE pasfensl coxepxkanus: «Yucna
U BBIYMCICHUS», «ANre0panyeckue BbIPAKEHUS», «YPaBHEHUS U HEPABEHCTBaY,
«DyHKIHN.

OOmiee 4YKMCIO YacoB, PEKOMEHIOBAHHBIX JJIS HW3Y4YeHHsS] Yy4eOHOro Kypca
«Anredpa», — 306 wacoB: B 7 kiacce — 102 yaca (3 wyaca B Hexmeno), B 8 kimacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HeJIEIO).

COAEPXAHUE OBYYEHUA

7 KIIACC
Yuciia v BbIYUCTICHUS

Jpo6u 0OBIKHOBEHHBIE U IECITUYHBIE, IEPEX0]] OT OJTHON (POPMBI 3aITUCH IPOOEi K
npyroii. IloHATHME panMOHAIBPHOIO YMCIA, 3alUCh, CPABHEHUWE, YIIOPSAOYMBAHUE
palMoOHANbHBIX 4KceNl. Apudmernueckue ACHCTBUS C palUMOHAIbHBIMU YHCIAMHU.
Pemenue 3amau u3 peaqbHON NMPAKTUKKU HA YaCcTH, HA IPOOH.

Crenenb C HaTypajbHBIM TIOKa3aTejieM: OIpejesieHue, MpeoOpa3oBaHUe
BBIDAKEHUI Ha OCHOBE OIpPEENICHMs], 3almuch OonbIIMX yucen. [IpoueHTsl, 3amuch
IOPOLIEHTOB B BHJE ApoOM M ApoOM B BHUAE MPOIEHTOB. Tpu OCHOBHBIE 3aJlayd Ha
IPOLIEHTHI, PEMICHUE 3a7a4 U3 PEaIbHON IIPAKTHKHU.

[IprMeHeHnE TTPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOYKUTENIM HATYypalbHbIX
YHUCEN.

PeanpHble 3aBUCUMOCTH, B TOM YHUCIIE IPSMast U 00paTHas MpONOPLHOHATEHOCTH.



AJireOpanyecKue BbIPasKeHUsI

[lepeMeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUSI C TMepeMeHHOU. [lomycTtumblie
3HaueHUs TepeMeHHbIX. [IpefcTaBieHuEe 3aBUCMMOCTH MEXKIY BEIMYMHAMHU B BUJE
dbopmynbl. Beruucnenuss no ¢dopmynam. IlpeoOGpazoBanue OyKBEHHBIX BBIpaXKEHHI,
TOXJIECTBEHHO PaBHBIC BBIPAKEHMUsI, ITpaBuiIa MpeoOpa3oBaHMsl CyMM U MPOU3BEACHHM,
IpaBuiia PACKPBITUS CKOOOK M MPUBEICHUS MOJOOHBIX CIaracMbIX.

CBoiicTBa CTEINEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

Onnowiensl ¥ MHoOrousieHbl. CteneHb MHorowieHa. Clo)KeHHe, BbIYUTAHUE,
YMHOXEHHE MHOTroujaeHOB. DopMynbl COKpAIIEHHOTO YMHOXKEHHS: KBaJIpaT CyMMBbI
M KBajapaT pasHoctu. DopMyiia pa3HOCTH KBaJapaToB. Pa3noxkeHue MHOrO4JIEHOB Ha
MHOKUTEJIH.

YpaBHeHMs M HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBWia NpeoOpa3oBaHUs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeHOEe ypaBHEHUE C OJTHOW IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YPaBHEHU,
pelIeHNnEe JIMHEMHBIX YypaBHEHUW. COCTaBICHHE YPAaBHEHUW II0 YCIOBHIO 3aJa4H.
Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.

JIuneitHoe ypaBHEHHE C JIByMs NEepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JMHEHHBIX YpaBHEHUN C IBYMs IEpeMEeHHbIMU. Pelienre cucteM ypaBHEHU criocoOoM
ITOJCTaHOBKU. [[puMepshI pelieHns TEKCTOBBIX 3a/1a4 € MOMOIIBIO CUCTEM YPaBHEHUM.

DYyHKIUHA

Koopannara Touku Ha npsimon. HuciioBsie npoMeXyTKu. PaccTosinue Mmex 1y 1Byms
TOYKaMHU KOOPJIAWHATHOW MPSAMO.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAMHATHOW TiockocTu. [Ipumepsl rpadukoB, 3amanabix popmynamu. Urtenue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue gynkiuu. 'padux dhynkunu. CBoiicTBa
bynkuui. Jluneitnas yukmus, ee rpadux. ['paduk bynkuuu y = |x|. I'paduyeckoe
pelLICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUH.

8 KIIACC
Yucsia 1 BBIYUCICHUS

KBanpatusiit kopenb u3 uncia. [lonstue 06 uppanuoHaibHOM unciie. JlecaTuunsie
MPUOJIMOKEHUST HUppalMOHAIBHBIX Yucen. CBolcTBa apu(METUYECKUX KBAJIPATHBIX
KOpHEH U MX MPUMEHEHHE K TPeoOpa30BaHUI0 YMCIIOBBIX BHIPAKCHUM U BHIYUCIICHHSIM.
JlerCTBUTEIbHBIC YHCIIA.

CrenieHs € 11eJIbIM TTOKA3aTeNieM U €€ cBorcTBa. CTaHIapTHAs 3alUCh YHCIIA.

AJsire0OpanyecKue BbIPasKeHUsI
KBagpaTHblii TpexusieH, pa3joXKeHHe KBaJpPaTHOTO TpeXuwieHa Ha MHOXKHUTEIH.
Anrebpanyeckast Jpodb. OCHOBHOE CBOMCTBO anredpanyeckoit Apodu. CrnoxeHue,
BBIUMTAHNE, yMHOXKCHUE, JICTICHHE alreOpandeckux Apo0ei. ParrioHabHbIe BBIPaKEHHUSI
U UX IIpeoOpa3oBaHue.



YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opMmyia KOpHEW KBaApaTHOTO ypaBHEHHS. Teopema
Buera. Pemienne ypaBHEHUH, CBOASIIMUXCS K JIMHEMHBIM M KBaapaTHbIM. [Ipocrelimme
JIPOOHO-pallMOHAIbHBIC YPABHEHHUSI.

I'padudeckass wHTEpHIpeTansi YpaBHCHHWHA C JBYMS TIEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU. [ [puMepbI pelieHrs CUCTEM HEJTMHEUHBIX
YPaBHEHHI C IBYyMS IEPEMEHHBIMHU.

Pelienne TeKCTOBBIX 3a/1a4 aIreOpandeckuM CriocoOoMm.

HucnmoBble HEpABEHCTBA M HMX CBOMCTBA. HepaBeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHMIBHOCTH HEpaBeHCTB. JIMHEITHBIE HEPABEHCTBA C OJJHOM MepeMeHHON. CHCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOYyHKIUHA

[Tonstue ¢ynxuuu. O6nacTh omnpeAeneHUus U MHOXKECTBO 3HAUEHUN (PYHKIIUU.
CnocoObl 3agaHust PYHKITHA.

I'padux pynkumu. Urenue cBoicTB pyHKIMM 1o ee rpaduky. [Ipumeps! rpagukos
(YHKUMN, OTpaXaIOIUX peajJbHbIE MPOIECCHI.

@OyHKIMH, ONUCHIBAIOIIKE MPSAMYIO U 00paTHYIO IPONOPLIUOHATIEHBIE 3aBUCUMOCTH,
ux rpaduxu. OyHKIMU Y = X%,y = X3,y =Vx, y=|x|. I'paduueckoe perieHre ypaBHEHU
Y CHCTEM YPAaBHEHUM.

9 KJIACC
Yuciia 1 BHIYUCICHUA

PaunoHanbHbple 4uMCa, UpPpaLMOHAIbHBIE YHUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecsITUUHbIe TpoOu. MHOXKECTBO JEWCTBUTEIbHBIX YUCEN, JEHCTBUTENbHBIC YHCIIa KaK
OecKOHEUHbIE JecATUYHbIe JApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKAY
MHOKECTBOM JIEICTBUTENIBHBIX YUCET U KOOPAWHATHOU MPSMOM.

CpaBHeHME IeHCTBUTENBHBIX YHCeN, apuMETHIECKUE TEUCTBUS C NEUCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepsl  OOBEKTOB  OKPYXKAIOIIETO  MHpPA, JJIMTEIBHOCTh  MPOLECCOB B
OKPY’KAIOILEM MUPE.

[Ipubnu>keHHOE 3HAYE€HHE BEJIMYMHBI, TOYHOCTH MpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHKa pe3yJIbTaTOB BEIYUCIECHUN.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneriHoe ypaBHeHHME. PelieHue ypaBHEHHM, CBOJAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHenue. PemieHune ypaBHEHUN, CBOJAIIMXCS K KBaJAPaTHBIM.
bukBaaparHoe ypaBHeHue. I[Ipumepsl pelieHUs YpaBHEHUN TPETbEM M UYETBEPTOU
CTEIIEHEHN PA3JI0KEHUEM HA MHOKHUTEIIN.

Pemenne npoOGHO-pallMOHANBbHBIX ypaBHEHM. PelneHne TEKCTOBBIX 3ajad
anre0pandecKuM METOJIOM.



VYpaBHeHHe C JByMsl TEpPEeMEHHBIMH U ero rpaduk. Pemenuwe cucrem AByx
JIMHEVHBIX YPABHEHUH C IByMs IEPEMEHHBIMHU. Pellienne cuctem AByX ypaBHEHHM, OJHO
U3 KOTOpBIX JIMHEHHOE, a JIpyroe — BTOPOM creneHu. I'paduueckas MHTEpHpeTaLMs
CHUCTEMBI YPABHEHHU C IBYMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a7a4 aNredpandeckum crocooom.

YucIiioBbIE HEPABEHCTBA U MX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. Pemenue cucrem
JTUHEHHBIX HEPABCHCTB C OJHOW nepeMeHHoi. KBanpaTHeie HepaBeHCcTBA. | padrueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IByMs IEPEMEHHBIMH.

DOYyHKUNH
KBanpatuunas ¢pynkuus, ee rpaduk u cBoiictsa. [lapadoia, KoOOpAUHATHI BEPIIUHbI
napabosbl, 0Cb CHMMETPUHU MapadOJIbI.
o k _
Ipabuxu  ¢ynximit: y= kx, y= kx+b, y= -, y= x3,y = VX, y = ||,
X
Y UX CBOMCTBA.

YucJioBbIC 10CIEA0BATEIHHOCTH U IIPOTrPecCUM

[loHATHE YHCIIOBOM  IOCHEAOBATEIBHOCTH. 3aJaHUE  IOCIEIOBATEIBHOCTH
peKyppeHTHOH (opmynoi U popmyIoil N-ro yieHa.

Apudpmernueckas U TreoMerpuueckas nporpeccud. Popmyabl N-ro 4jaeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N3o00pakeHne 4wieHOB apuMETUUECKON U TEOMETPUUECKON TIPOTPECCUl TOUKaMHU
HAa KOOpPJWHATHOW IJIOCKOCTH. JIMHEHWHBIM W HSKCHOHEHIMAIbHBIM POCT. CIIOXKHBIE
IIPOLICHTHI.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC PE3yNbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO Kypca «Anredpa» K
KOHITy 00OyueHus B 7 KJiacce.

Yuciia v BbIYUCTICHUS

BoInonHsTh, coueras yCTHbIE M TUCbMEHHBIE MTPUEMBI, apuMeTrHuecKkue AeiCcTBUs
C pallMOHAJIBHBIMH YHCIAMU.

HaxoauTh 3Ha4eHHs YUCIIOBBIX BBIPAXKEHUN, IPUMEHITH pa3HOOOpa3Hble CIOCOOBI
Y MIPUEMbl BBIYUCIICHUS 3HAUEHUN TPOOHBIX BBIPAKEHUH, CONIEPIKALUX OOBIKHOBEHHBIE
U JICCATUYHBIC JPOOHU.

IlepexoauTh OT oOAHOW (HOPMBI 3amMCH YUCEd K Jpyrod (mpeodpa3oBbIBATH
JECATUYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHMBATh U YIOPSAOYUBATH PALIMOHAIIBHBIE YNCIA.

OKpyTasTh yucna.

BBINONHAT NPUKUAKY W OLEHKY pPE3yJbTaTa BBIYMCICHHM, OLIEHKY 3HA4YCHHIA
YUCJIOBBIX BBIPAXEHUN. BBINONHATE NEHCTBUS CO CTENEHSIMH C HaTypajlbHBIMU
MTOKA3aTEISIMHU.



[IpuMeHATh TPU3HAKK NETUMOCTH, Pa3JIOKCHHE HA MHOXHUTEIH HATypaJbHBIX
YHCEIl.

PemaTe mpakTHKO-OpUEHTHPOBAHHBIC 3a1a41, CBSI3aHHBIC C OTHOIICHUEM BEIINYHH,
IPOITOPIMOHAILHOCTRIO  BEJIUYMH, IPOICHTAMH, WHTEPIPETHPOBATh PE3YJIBTATHI
pEIICHUS 3a1a49 C YYeTOM OIPAaHMYCHUMN, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX
OOBEKTOB.

AJire0OpanyecKue BbIPasKeHUsI

Hcnonb3oBarh anreOpanvyeckyr0 TEPMHHOJOTHUIO U CHUMBOJUKY, MPUMEHSThH €e
B IIPOIIECCE€ OCBOEHUS yueOHOTO MaTepHaa.

Haxogute 3HaueHuss OYKBEHHBIX BBIPAXEHUM TIPU 3aJaHHBIX 3HAYCHUAX
NIEPEMEHHBIX.

BoinonaaTe mpeoOpa3oBaHUsl I1IEJIOT0 BBIPAKEHHUS B MHOTOYJIEH MPUBEICHUEM
MOJ0OHBIX CIaraéMbIX, PaCKpbITUEM CKOOOK.

BpINOMHATS YMHOXEHHE OJHOYJIEHA HA MHOTOYIEH U MHOTOWJIEHA HA MHOTOYJIEH,
MPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcynIecTBIATh Pa3I0KeHUE MHOTOWICHOB HA MHOXUTEIN C MOMOIIbIO BHIHECEHUS
3a CKOOKHM OOIIEro MHOXHUTENS, TPYNIHUPOBKH CJIAraeMbIX, MpUMEHEHHUS (OopMyI
COKPAIIIEHHOTO YMHOKEHHSI.

[IpumensaTy mpeoOpa3oBaHUs MHOTOYJICHOB [JISl PEUICHUS DPAa3IMYHbIX 3a7ad U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEATbHOW MPAKTUKH.

Hcnonwp30oBaTh  CBOMCTBA  CTENEHEM €  HATypaJbHBIMU  ITOKAa3aTEJSIMU
JU1sl TpeoOpa3oBaHus BBIPAXKEHUM.

YpaBHeHUS ¥ HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHUS ¢ OJHOM IEPEMEHHOM, TPUMEHSS IPABUJIA IIEPEX0/1a
OT MCXOJHOIO YpPaBHEHHUsS K PaBHOCWIBHOMY eMmy. lIpoBepsTs, ABIsSeTCA JIM YHUCIO
KOPHEM ypaBHEHMS.

[Ipumensaty rpaduyueckre METONbI MPHU PEIICHUH JIMHEWHBIX ypaBHEHUN W HX
CUCTEM.

[TonGupath mpuMepsI Map YKCe, IBISIONINXCS PeHICHHEM JTMHEWHHOTO YPaBHEHHUS C
JIBYMSI TIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JIMHEWHOTO ypaBHEHHUS C JBYyMS
MePEMEHHBIMHU, MOJIB3YAICh TPaPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucteMpl IByX TMHENHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU, B TOM YHUCJIE
rpaduyecku.

CocraBnsaTe 1 pemiaTh JUHEWHOE YPAaBHEHUE WJIM CUCTEMY JIMHEMHBIX YpaBHEHUN
[0 YCJIIOBMIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadu
IIOJIy4YE€HHBIN PE3yJIbTaT.

DYyHKUIMHA

N300pakaTh Ha KOOPAWMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, Jy4Yd, OTPE3KW, WMHTEpPBAJIbI, 3alUChIBATh YHCIOBBIE IMPOMEXKYTKH Ha
anreOpandecKoM sI3bIKe.



OTmeuath B KOOPAMHATHOM IJIOCKOCTH TOYKH T10 33/1aHHBIM KOOpJMHATAaM, CTPOHUTD
rpaduku nuHeHbIX QyHkumid. CTpouth rpaduk QyHKINU ¥ = |x|.

OnucelBaTh ¢ NOMOIIBIO (PYHKIIMIA W3BECTHBIE 3aBUCUMOCTU MEXYy BEIMUMHAMMU:
CKOPOCTh, BPEMsl, pacCTOSIHUE, I[€Ha, KOJIWYECTBO, CTOMMOCTh, MPOU3BOIUTEIBHOCTD,
BpeMsl, 00beM pabOTHI.

HaxoauTs 3HaueHue pyHKIMN 1O 3HAYEHHUIO €€ apTryMEHTA.

[lonnmars rpaduueckuii crmoco0 TMpeAcTaBlIeHUS W aHaidu3a UHGOpPMAaIUH,
U3BJIEKaTh M WHTEPIPETUPOBATh MH(GOPMALMIO U3 TpaUKOB pealbHBIX IPOLECCOB
Y 3aBUCUMOCTEH.

[IpeameTHbIe pe3yJbTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

Yuciia 1 BbIYUCICHUA

Hcronbs30BaTh HaYaJbHbIE NPEICTABICHAS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEI
JUIsl CpPaBHEHMS, OKPYIJICHHUS M BBIYMCICHHWI, H300pa)kaTh ACHCTBUTENBbHBIE YHUCIA
TOYKaMH Ha KOOPJIUHATHOU HPSIMOM.

[IpuMeHATh MOHATHE apUPMETHUYECKOTO KBAAPATHOIO KOPHA, HAXOAMTH
KBaJpaTHbIE KOPHU, HCHOJB3Yd NP HEOOXOOUMOCTH KaJIbKYJIATOP, BBIIOJHATH
npeoOpa3oBaHus BBIPAXKEHHM, COIEpKaIIUX KBAaJpaTHbIE KOPHU, MCIOJb3Ys CBOWCTBA
KOPHEH.

Hcnonb30BaTh 3a1MCH OOJIBIIMX M MaJIbIX YMCET C MMOMOIIBIO JECATUYHBIX Apo0eit
u creneHeit yncna 10.

AJiredpanyecKue BbIPaKeHHUS

[IpuMeHSTh TOHATHE CTETICHU C LIEJILIM TTOKa3aTeIeM, BBITIOIHATH TPeoOpa3oBaHus
BBIpAKEHUMN, COACPIKAIIMNX CTETICHU C IIEJIbIM MOKa3aTeJIeM.

BhITIONHATE  TOXKJECTBEHHBIE TMPEOOpa3oBaHWs  PAlMOHAIBHBIX  BBIPAKECHUN
Ha OCHOBE IMPaBWJI JEHCTBUHN HAJl MHOTOUYJICHAMU U aJITeOpandecKUMH APOOSMH.

PacknanpiBaTh KBaApaTHBIM TPEXUJICH HA MHOKUTEITH.

[IpumensTr TpeoOpa3oBaHUS BBIPAKCHUM JJISI  PEUICHUS PA3NIUYHBIX 33734
13 MAaTEMATHKH, CMEKHBIX ITPEAMETOB, U3 PEabHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemwars sMHENMHBIE, KBaApaTHBIE YpPAaBHEHUsS W pPaALMOHAJIBHBIC YpPaBHEHUS,
CBOJSILMECS K HUM, CHCTEMBI IByX YPABHEHHU C IBYMS IIEPEMEHHBIMM.

[IpoBoauTe mpocrenme uccieIoBaHus YPaBHEHUNW U CUCTEM YpPaBHEHUN, B TOM
qyclie C MPUMEHEHHEM TrpapuuecKuX MpeACTaBlIeHUN (yCTaHABIUBAaTh, HMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

IlepexonuTh OT CIOBECHON (POPMYIUPOBKH 33]1a4H K €€ anredOpanyeckoil Moenu ¢
IIOMOIIIbIO COCTABJICHHUsSI YPaBHEHUS WIM CHUCTEMBbl YPaBHEHWM, MUHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4y IIOJIy4YECHHBINA PE3yIbTar.



HpI/IMCHHTI) CBOMCTBA YHMCIOBBIX HCPAaBCHCTB AJIA CpaBHCHHA, OLOCHKH, PCIIATDH
JIMHCHUHBIC HCPABCHCTBA C OI[HOﬁ HepeMeHHOﬁ N X CUCTCMbI, JaBaTb Fpa(l)I/I‘IGCKYIO
HIUIIOCTPALMIO MHOKCCTBA peHICHI/Iﬁ HCPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOYyHKUMHU
[lonnmath M UCHONB30BaTh (PYHKIMOHAIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHUE OOO3HAUEHHUSA), ONPEACNATh 3HaueHHEe (QYHKIUU 1O 3HAYEHUIO
apryMeHTa, ONpPeIeTsATh CBOWCTBA (DYHKIIMU MO €€ TpaduKy.
Ctpouts rpa@uKu 3eMeHTapHBIX (PyHKIUN BUAA:
y=_,y=x% y= x3,y = V&, y = |x|, onuceBaTh CBOICTBA YNCIOBOI DYHKIHH
X

1o ee rpaduky.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TPOTPaMMBI Y4EeOHOTO Kypca K KOHITY
oOyueHus B 9 kiacce.

YucJia ¥ BbIYHCIEHUS

CpaBHMBATH U YIIOPAIOYMBATH PAIMOHAIBHBIE M UPPALTMOHAIIBHBIC YUCIA.

Breimonuars apudmernueckue NEUCTBUS C pPAMOHAIBHBIMU YHCIAMH, COYETas
YCTHBIE W TIMCbMEHHBIE TPHUEMBI, BBINOJHATH BBIUKMCIEHUS C WPPAUIUOHAIBHBIMA
YHCJIaMU.

Haxonute 3HaueHUs CTENEHEW C LENbIMU MOKA3aTeIsIMU W KOPHEU, BBIUHMCIATH
3HAYEHMS YUCIIOBBIX BBIPAKECHUM.

OKpyriiaTh  JI€UCTBUTEIBHBIC YMCJA, BBINOJHATH MPUKUIAKY  pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUH.

YpaBHeHMs M HEPABEHCTBA

Pewars nuHelHbIE M KBaJpaTHBIC YPaBHEHUSA, YPAaBHEHUS, CBOAALIMECA K HUM,
MpocTellne ApoOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemars cucTeMbl IByX JIMHEHHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMUA U CUCTEMBI
IBYX YPAaBHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE SABISAETCS JIMHEUHBIM.

Pemarp TeKCTOBBbIE 3a1auu anreOpaudeckuM CIIOCOOOM € MOMOIIBKO COCTaBIICHMUS
YPAaBHEHHMS WM CUCTEMBI JBYX YPABHEHUU C ABYMS IEPEMEHHBIMH.

IIpoBoauTh MpOCTEUIINE MCCICAOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM
qyclie C MpPUMEHEHHEeM TIpaduyecKuX NpeacTaBlIeHUN (yCTaHaBIMBaTb, HUMEET JIH
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarth nuHeliHbIe HEpAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXKaTh PeIlIeHUE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemate crucTeMbl JTMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAOIIME
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaThb PELICHUE CUCTEMbl HEPABEHCTB HAa YMUCIOBOMN
IIPSIMOU, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcrnons30BaTh HEPABEHCTBA IPU PEILIEHNUHN PA3JIMYHBIX 33/a4.



DOYyHKIUU
Pacno3naBate  (QyHKIMU W3ydeHHBIX BUIOB. [loKa3biBaTh CXEMaTHYECKU
pacrojoXeHue Ha KOOPAWHATHOW IUTIOCKOCTH rpadukoB ¢yHkumii Bupa: y = kx,

y=kx+b y= f, y=ax2+bx+c, y= x3, y= X y=|x| B 3aBucuMOCTH
X

OT 3HaYeHUN KOA(P(HUIIMEHTOB, OMIMCHIBATH CBOMCTBA (DYHKITUH.

Crpoutb M H300pakaTh CXEMAaTUYECKU TpapuKd KBAJIpaTHUUHBIX (PYHKIIHUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUYHBIX (YHKIIUN MO UX TpaduKaM.

PacnioznaBath KBajgpaTuuHyro (GYHKIUIO 10 (opmyse, NPUBOAUTH MPUMEPHI
KBaJAPaTUYHBIX (DYHKIMHN U3 PeaTbHOM XU3HU, (U3UKH, TECOMETPHUH.

YucioBbIe MOC/I€10BATEIBHOCTH U IPOrPecCUm

Pacnio3naBaTh apuMeTHUECKYI0 U T€OMETPUUYECKYIO MPOIPECCUU TP Pa3HbIX
croco0ax 3agaHusl.

BbINOTHATE BBIYMCIEHUS C UCTIONBb30BaHUEM (OPMYJI N-TO WieHa apu(PMeTHIECKOM
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N YWICHOB.

N3006paxaTh 4ieHbl HOCIEI0BATEIBHOCTH TOUKAMH HAa KOOPAUHATHON MJIOCKOCTH.

Pemate 3a7a4n, CBSI3aHHBIE C YHCIOBBIMH IIOCIIEIOBATEIBHOCTSMH, B TOM YHUCIIE
3aJ]auu U3 peabHOM KU3HU (C UCIOIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOIOTUI).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |[KoaumuecTtBo OcHoBHOE OcCHOBHBIE BUJIBI JIEATEILHOCTH O0YHAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Yucna v BBIYHCIICHHUS. 25 [lonsiTne CucremMaTu3upoBaTh U 000ralaTh 3HAHUS
PanyoHaneHbIe yncaa paloHaNbHOIO YUCHA. | 00 OOBIKHOBEHHBIX U JECATHUUHBIX IPOOSIX.
Apudmernueckue CpaBHMBATB U YHOPSII0YMBATH JAPO0H, TPeoOpPa30BHIBAS
NENCTBUSA IpU HEOOXOJUMOCTHU AECSITUUHBIE JPOOU B OOBIKHOBEHHBIE,

C palMOHAIbHBIMU
yucinamu. CpaBHEHHUE,
YIIOPSAI0YNBAHUE
PalMOHAIIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHBIM
TOKa3aTeJIEM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLIEHTHI

W3 peAUTbHOU
MIPAKTUKH.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOKHUTEIN
HaTypaJIbHBIX YHCEIL.
PeanbHble

OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYTO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMbI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalinx OOBIKHOBEHHBIE U IECATUYHBIE POOH:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUUHYIO APOOh
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, IPUBOIUTD
BbIpaKeHUE K PopMme, Hanbosee y100HO! /ISl BBIYUCIICHUH,
peo0pa3oBbIBAThH APOOHBIC BHIPAKCHHS HA YMHOKEHUE

U JIeJICHUE NeCITUYHBIX APOOEH K IEUCTBUSIM C IETBIMH
YHUCJIAMHU.

IIpuBOAUTH YUC/IOBBIE H OYKBEHHbIE IPUMeEPbI CTETICHU
C HATypaJIbHBIM MOKa3aTesieM, OObICHSS 3HAUCHUS
OCHOBAHMS CTETICHU M MOKa3aTessl CTETICHH, HAXOUTh
3Ha4YeHUs cTeneHel Buaa a" (a — mo0oe paroHaIbHOES
YUCJI0, N — HATYpaJIbHOE YHUCJIO).

IloHUMATB CMBICIT 3aMUCH OOJIBIIIUX YUCET C TIOMOIIHIO




3aBHCUMOCTH. [IpsimMast
1 oOpaTHas
IPOTIOPIIMOHATLHOCTH

JECATHUHBIX Ipo0eit u cteneneii uncna 10, npuMeHATH X
B PEAJBbHBIX CUTYAIHIX.

IIpumeHsITH TPU3HAKY ETUMOCTH, PA3I0KECHHS Ha
MHOKUTEJIA HATYPaJIbHBIX YHCEI.

PemaThb 3a1a4m Ha 9aCTH, IPOLICHTHI, POTIOPIIHH,

Ha HaXOKJEHHUE IpoOH (IIPOLEHTa) OT BEIMYUHBI U
BEJTMYHUHBI IO €€ IpoOu (MPOIIEHTY), IpoOu (TpOIeHTa),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoanTsh, pazdéupaTh, OHEHUBATDH PATUYHBIE PEIICHHUS,
3aMKCH PEIIEHUI TeKCTOBBIX 33/1a4.

Pacnio3HaBaTh M 00bSACHATD, OIIMPASCh HA OIIPENEICHMUS,
IPSIMO TIPOTIOPIIMOHATIBHBIE U 00OPAaTHO MPOMOPIIMOHAIBHEIC
3aBHCHUMOCTH MEX/y BeTUYMHAMU; PUBOIUTH MPUMeEPbI
3THX 3aBUCUMOCTEN U3 pEaNbHOr0 MUpa, U3 IPYTUX YUEOHbIX
IPEIMETOB.

PemaTh npakTHKO-OpUEHTHUPOBAHHBIE 33]1a4M HA JPOOH,
IPOLEHTHI, MPSIMYIO U OOPATHYIO MPOMOPLHUOHATIBHOCTH,
IPONOPIUU

Anrebpanueckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKEHUSI.
IIepemeHHBIE.
Honycrtrmsle
3HAYEHUS
NIEPEMEHHBIX.
DopMyIbI.
[IpeobpazoBanue

Ogaanerhb anreOpanvdeckoil TePMUHOIOTHEH U CHMBOJIMKOMH,
NPUMEHSITh €€ B MMPOIECcCe OCBOCHUS YyueOHOTr0o MaTepHaia.
HaxoauTs 3HaueHUs1 OYKBEHHBIX BBIPAKEHUHN MPU 3aJJaHHBIX
3HAYCHUSX OYKB; BBITIOJIHITH BBIYMCIICHUS TIO (POopMyIiam.
BoInosHATH npeoOpa3oBaHus 117100 BBIPAKCHUS

B MHOTOYICH NMPUBEACHUEM MMOJJOOHBIX CaraeMblIX,
PaCKpBITHEM CKOOOK.

BbINOJHATH YMHOXEHHUE OJTHOYJICHA HA MHOTOYJICH




OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
U TIPUBEJICHHE

MOJIOOHBIX CIIAracMBbIX.

CBolicTBa CTCIICHU
C HATypaJIbHBIM
TOKa3aTesIeM.
MHOro4JIEHHI.
CnoxxeHue,
BBIYMTAHUE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMybl
COKpAaIIIEHHOTO
YMHOXKCHHUS.
Paznoxenne
MHOT'OYJICHOB
Ha MHOXKHUTEIHN

¥ MHOTOYJIEHA Ha MHOTOWICH, IPUMEHATh (DOPMYJIbI
KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyumecTBJIATH Pa3JI0KEHNE MHOTOUJIEHOB HA MHOKUTEU
IIyTE€M BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHUTEIS,
npUMEHEHUs: (POPMYJIbI pa3HOCTH KBAJPaToOB, PopMy
COKpAILIEHHOTO YMHOKEHHS.

IIpumensTh Npeodbpa3oBaHNE MHOTOUJICHOB ISl PELICHHUS
Pa3IMYHBIX 33]1a4 U3 MaTEMATUKH, CMEKHBIX [TPEAMETOB,
U3 PEAbHON MPAKTHKU.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MaTEMaTUKU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHHUM.
JIunelinoe ypaBHEHUE
C OJIHOM IEPEMEHHOM,

Pemiateb nmuHEliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHsAS MPAaBUJIA IIEPEX01A OT UCXOAHOTO YPABHEHUS

K PaBHOCUJIBHOMY eMy OoJiee MpOCTOro BUAA.

IIpoBepaATH, ABISAETCS JIM KOHKPETHOE YUCIIO KOPHEM
YpaBHEHMUSL.

IHoa0upaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PELIEHUEM
JIMHEMHOTO YPAaBHEHMUS C IByMSI IEPEMEHHBIMU.




peLIECHNUE JIMHEUHBIX
ypaBHeHUM. Pemienue
3a/1a4 € MOMOUIBIO
YPaBHEHHU.

JIuneliHoe ypaBHEHUE
C AByMsA
IIEPEMEHHBIMU U €0
rpaduk. Cucrema AByx
JIMHENHBIX YPABHEHUN

CTponTh B KOOPAMHATHOMN MJIOCKOCTH rpaduK JIMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TpauKoMm,
NPUBOAMTH IPUMEPbI PEUICHUS YPABHEHUS.

HaxoauTh penieHue CUCTEMbI ABYX JUHEHHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMU.

CocraBJisATh U peliaTh YPABHCHUE WIIA CUCTEMY
YPaBHEHHUM I10 YCIIOBUIO 3aa41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 33]1a41 MMOJTYYEHHBIN
pe3ynbTar

C AByMS
[IEPEMEHHBIMU
Koopaunate! u rpaduku. 24 Koopannara Touku MN300paxkaTh HA KOOPAWMHATHOMN MPSIMOM TOYKH,
OyHKIMU Ha npsAMOou. UUCIIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMHATAM, JIYYH, OTPE3KH,
ITPOMEKYTKH. MHTEPBAJIbL; 3aIIUChIBATh UX HA aIreOpanvyeckoMm si3bIKe.

Paccrosiane mexnay
JIBYMsI TOUKaMU
KOOPJMHATHOU
MPSIMOU.
IIpssmMoyronbHas
CUCTEMa KOOpJIMHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
dbopmynamu.
Yrenwne rpaduxon

OTMeuaTh B KOOPAMHATHOM MJI0CKOCTH TOYKU

10 33JIaHHBIM KOOPANHATAaM; CTPOUTH IPaPUKU HECTOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (JOpMYyJTaMH, B TOM YHUCIIE

C MOMOIIIBIO ITUGPOBBIX JTAOOPATOPHIA.

IIpuMeHsITH, H3yYaTh MPEUMYIIIECTBA,
HHTEPHPETHPOBATH Tparueckuii Criocod npecTaBICHUS
Y aHaJIM3a Pa3HoOO0pa3HOM KU3HEHHON HHGOPMAIIHIH.
OcBauBaTthb NoHsATHE (PYHKITNH, OBJIAICBAThH
(GYHKIIMOHATBLHOW TEPMUHOJIOTHEH.

Pacno3naBathb juHelHYyI0 QyHKIMIO Y = KX + b,
ONMUCHIBATH €€ CBOKCTBA B 3aBUCUMOCTH OT 3HAYCHUH




peaTbHBIX
3aBUCUMOCTEMN.
[Tonsarue GpyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QyHKITHIA.
Jluneiinas QyHKIus.

ko3 uimeHToB K u b.

Ctpoutsh rpaduku JimHeiHON QyHKIMYU, QyHKIMHA Y = | X |.
Hcnoan3oBath nudpoBbIe pecypehbl i IOCTPOCHUS
rpadukoB QyHKUIMN U U3y4EHUS] UX CBOICTB.

IIpuBOAUTH NPUMEPBI TUHEUHBIX 3aBUCUMOCTEN

B pPEaJIbHBIX MPOIECCaX U SBJICHUSIX

[locTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpEeHue u 00001ICHNE 6 IToBTOpEHNME Bp10upaTh, IPUMEHSATH OLIEHUBATH CIIOCO0OBI CPABHEHUSA
OCHOBHBIX MOHATUI qucesl, BEBIYUCICHUH, TpeoOpa3oBaHU BbIPAXKEHUM,
Y METOJIOB Kypca pelieHus ypaBHEHUH.
7 xnacca, 00001IeH e OcyumecTBJIATH CAMOKOHTPOJIb BBIITOTHAEMBIX IEACTBHIMA
3HAHUU Y CaMOIIPOBEPKY pE3yiIbTaTa BEIYMCICHUH,
npeoOpa3oBaHUiA, MOCTPOCHUH.
Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHSITh
MaTeMaTH4YecKne 3HAHUSA JJIsI PELICHUs 3a1a4 U3 APYTrux
MPEIMETOB.
PemaTthb TekcTOBBIE 32124, CDABHUBATDH, BLIOMPAThH
CNocoObl pelIeHus 3a1aun
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




8 KJIACC

YpaBHEHHE BUIA
X? = a.
CsoiicTBa
apudmeTrnuecKux

KBaJIPATHBIX KOPHEU.

[IpeoGpazoBanue
YHCIIOBBIX
BBIPAKCHUI,
COJIepKAIINX
KBaIpaTHbBIC KOPHU

HanmenoBanue paznena |KomugecTBo OcHoBHOE OcCHOBHBIE BUJIBI IEATEILHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 9JacoB coJiepKaHue

Uucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbIil KOpEHb DopMyJTHPOBATH ONpPeAeJIeHHe KBAIPATHOIO KOPHS

KBaaparHbie KOpHH u3 yucna. [lonsarue U3 4Kciia, apu(pMETUIECKOro KBaJApaTHOIO KOPHSL.
00 HppalOHAIBHOM IIpumMeHsATH onepanuio u3BJIEUECHNU KBaPATHOIO KOPHS
yucne. JleciTuunbie U3 YHCIIA, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJISATOP.
IPUOIIKEHUS OueHnBaTh KBAJPATHBIE KOPHU LIEJIBIMU YHCIAMHU U
UPpalMOHAIbHBIX JNECATUYHBIMH IPOOSIMH.
quCell. CpaBHMBATB M YIIOPSI0YMBATH PALIIOHAIbHbBIE
JlelicTBUTENbHBIC Y UPPalOHAIBHBIE YHUCIIA, 3AITUCAHHBIE C TOMOIIBIO
yucia. CpaBHEHUE KBaJIpaTHBIX KOPHEM.
JENCTBUTENIbHBIX HMccaenoBaTh ypaBHEHHE X° = @, HAXOJAUTh TOUHBIE
qrcell. U IpuOIvKeHHbIe KopHu Tipu a > 0.

HccaenoBarh cBOMCTBA KBAAPAaTHBIX KOPHEW, IPOBOS

YU CJIOBBIE SKCIIEPUMEHTHI C UCIOJIb30BAaHUEM KaJIbKYJISTOPA
(koMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHICCKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX ISl PeoOpa3oBaHus BEIPAKECHUIA.
BoInoJHATH NIPeo0dpa30BaHuUsl BEIPAXKEHUMN, COIEPHKALIUX
KBaJIpaTHbIE KOPHHU.

Bbipa:kaTh nepeMeHHbIe U3 TeOMETPUIECKUX U (PU3NUECKUX
dbopmy.

BbIyucsATh 3HAYEHMS BBIPAKEHNM, COJICPKAIUX
KBaJIpaTHbIE KOPHH, UCTIOIB3YsI IPU HEOOXOAMMOCTH




KaJIbKYJIATOP.
Hcnonb30BaTh B X0/1€ PEILICHUS 3a]1a4 JIEMEHTapHbIE
IIPE/ICTaBIICHUS, CBI3aHHBIE C MPUOIMKEHHBIMUA 3HAUYCHUSMHU
BEJIUYMH.

3HAKOMUTBCS C HCTOPHEN pa3BUTUS MAaTEMATUKU

Yuiciia i BEIYUCIICHUS.

CreneHs ¢ HeabIM

®opMyTHPOBATH ONIpeIeIeHHEe CTCIICHH C IISITBIM

CreneHs ¢ UEIbIM II0KA3aTeJIEM. IIOKA3aTEeIIEM.
MTOKa3aTelIeM CranpapTtHas 3anucCh IIpeacTraBiasaTh 3anUch OOJIBIIUX U MAJIBIX YHUCET
qyuca. B CTaHJAPTHOM BUJIE.
Pa3Mepbl 00beKTOB CpaBHHMBATBb YKCJIa U BEJIMYUHBI, 3aIIMCAHHBIC
OKPY’KAIOIIEro Mupa ¢ ucnoJib3oBaHuem crenenu 10.
(OT DyIEMEHTapHBIX Hcnoab30BaTh 3aNMCh YUCEI B CTAHAAPTHOM BUJIE
YaCTHII JUTSI BBIPQXKEHUS pa3MEPOB 00BEKTOB, ITUTEILHOCTH
J10 KOCMHYECKHUX IIPOLIECCOB B OKPYIKAIOILIEM MHUPE.
OOBEKTOB), DopMyJIHPOBATH, 3aAIIMCHIBATH B CUMBOJIHYECKOH (popme
JUTUTETLHOCTD Y WIJIIOCTPUPOBATH NPUMEPAMM CBOVCTBA CTENIEHU
IIPOLIECCOB C LIEJIBIM MOKA3aTEeIIEM.
B OKpyxatoiieM Mupe. | IlpumeHsiTh cBoiicTBa CTENEHU ISl MPEe0Opa3oBaHUs
CBolicTBa cTENEHU BBIPAKEHUI, COJIEPKALIUX CTEINIEHU C LEJIbIM ITOKA3aTEIIEM.
C LIEJIbIM ITOKa3aresieM | BbINOJHATH JeMCTBUSA C YKCIIaMU, 3alTMCAHHBIMU
B CTaHJApPTHOM BHjE (YMHOXEHUE, ICTICHUE, BO3BEICHUE
B CTEIICHb)
Anrebpanueckue KBagpatubii Pacno3HaBaTh KBaJIpaTHbBIN TPEXUWICH,
BbIpakeHUsA. KBagpaTHbIi TPEXUJIEH. YCTaHAaBIMBATh BO3MOXHOCTb €r0 Pa3JIOKECHUS
TPEXUJIEH Pasnoxenue Ha MHOYKUTEJIN.




KBaJIpaTHOT'O
TpeXuJIeHa
Ha MHOXXUTENHN

PaCKJ'laI[I)IBaTb HAa MHOZKHMTCIN KBaI[paTHBIfI TPCXYJICH
C HCOTPpHIATCIBbHBIM JHUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPAKCHUS.
AnreOpanyeckasi ApoOb
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Anrebpanueckas
JIPOOB.
Honyctrmblie
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIINX

B aJire0panvecKkue
BBIPAKCHUSI.
OCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokpallieHue
JpOOeH.
Cnoxxenue,
BBIUYMTAHHE,
YMHOKEHUE

U JICJICHUE
areOpandecKux
JpOOeH.
IIpeobpaszoBanue
BBIPAKCHU,
COJIepIKaITuX
anrebpandeckue
Ipodu

3anucbIBaTh anreOpanyecKyue BbIPaXKEHUS.

Haxoautb 001acThb onpenesaeHus paiuoHaIbHOTO
BBIPAKCHUSI.

BbINOJIHATH YHCIOBHIE TIOJCTAHOBKH U BHIYUCIATH
3HaYeHHUe JPoOU, B TOM YHUCIIE C TOMOUIBIO KAJIbKYJISTOpPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO airedpandeckon
IpoOU 1 MPUMEHSITh €ro AJid peoOpa3oBaHusl IPOOEH.
BbInoaHATH AeiicTBUA ¢ anredpanyeckuMu ApoOsMH.
IIpuMeHATH Npeodpa3oBaHUA BIPAKECHUN [T PELLICHUS
3a11ad4.

Broipa:kath nepemennble u3 Gopmyn (puU3MUECKHX,
r€OMETPUYECKUX, OUCHIBAIOLIUX OBITOBBIE CUTYaLIUH )




YpaBHEHUS U HEPABEHCTBA.
KBazpaTHbie ypaBHEHUS
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KBanpatHoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE
ypaBHeHue. opmyia
KOpPHEH KBaJIPaTHOTO
ypaBHeHUs. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbIE YPAaBHCHUS.

3anucbIBaTH (POPMYJIYy KOPHEH KBaJIpaTHOTO YPABHEHUS;
pelaTh KBaJpPaTHbIe YPABHEHUS — MIOJIHBIE U HETIOJIHBIE.
IIpoBoauTh MpocTeiinue MccjieI0BAHUA KBaIPATHBIX
YPaBHEHU.

Pemath ypaBHeHUs, CBOISIIIMECS K KBaJPATHBIM,

C TOMOIIIBIO MPEe0OPa30BaAHUI U 3aMEHOUN IEPEMEHHOM.

Pemenue ypaBHeHun, Hao0JropaTh 1 aHAJIM3UPOBATH CBS3b MEXY KOPHSAMU
CBOISIINXCS 1 K03 (HULIMEHTaMH KBAaIPaTHOTO YPABHEHUS.
K KBaJpPaTHBIM. dopmyaupoBaTh TeopeMy Buerta, a Takxke oOpaTHYyIO -
ITpocreimme poOHO- | Teopemy, IPUMEHSTh 3TH TEOPEMBI JIs pEIICHUs 3a/1a4.
palMOHAJIbHBIE Pemath TeKkCcTOBBIE 321a4UH aNTreOpanuecKUM CIOCOOOM:
YPaBHEHMUSL. NEPEXOAUTH OT CIIOBECHON (POPMYIIMPOBKH YCIOBHS 3aa4n
Pemienne TeKCTOBBIX K aJireOpandecKoi MOJIENIN IyTEM COCTaBJICHUS YpaBHEHUS;
3a/1a4 € MOMOUIBIO pelaTh COCTaBICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATH
KBaJpPaTHBIX pe3yJibTar.
YpaBHEHUH 3HAKOMHUTBCS C HCTOPHEi pa3BUTHUS AITreOphbI

YpaBHEHUS 1 HEPABEHCTBA. 13 JInnenHoe ypaBHEHNE Pacno3HaBaTh TMHEIHBIC YPABHEHUS C IByMSI

CucremMbl ypaBHEHUN C AByMs NIEPEMEHHBIMU.

IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
pELICHUs] ypPaBHEHU

B LIEJIBIX YUCIIAX.
Pemenne cucreM nByx
JIMHEWHBIX YPaBHEHUU
C IByMs

Crpoutsh rpaduku JIMHEWHBIX YPABHEHUH, B TOM YHCIIE

HCIOJIb3YS HU(PPOBHIE pecypChl.

Paznuuarth napasuiesbHble U IEPECEKAIOIIUECS NIPSIMbIE
10 UX YPAaBHECHUSM.

PemaTe cucTteMsl ABYX JIMHEHHBIX YPABHEHUN C ABYMsI

IIEPEMEHHBIMU MOJICTAHOBKOU U CII0KEHUEM.

Pemath npocreniye CUCTEMBI, B KOTOPBIX OJHO




MIEPEMEHHBIMU.
[Ipumeps! pereHus
CHUCTEM HEJIMHEUHBIX
YpaBHEHUU

C AByMS
MIEPEMEHHBIMU.
['padmueckas
VMHTEPIIPETALUS
YpaBHEHUS

C ABYMs
MEPEMEHHBIMU

Y CHUCTEM JINHEWHBIX
YPaBHEHUN C IBYMS
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM ypPaBHEHUM

Y3 YPABHEHHM HE SIBJIACTCS JIUHCUHBIM.

IIpuBoauTh rpadpuuecKyr0 HHTEPNPETALUIO PEIICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMUA M CUCTEM YPAaBHECHUU
C IBYMsI IIEPEMEHHBIMM.

PemiaTh TEKCTOBBIE 3a1a4M ANITEOPANIECKUM CITOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrtaa
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Yucnossie
HEPABEHCTBA U X
CBOMCTBA.
HepaBenctBo ¢ ogHOM
MIEPEMEHHOM.
JIunerinbie
HEPABEHCTBA C OJJHOU
MEPEMEHHON U UX
peuieHue. Cuctemsl

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOW MPSAMOM, JOKA3bIBATH
anreOpanvecku.

IIpuMeHSATH CBOMCTBA HEPABCHCTB B XOJI€ PEIICHHUS 3aa4.
PemiaTe MHElHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSIMOM.
PemaThb cucTeMbl IMHEHMHBIX HEPABEHCTB, U300paXaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YMCIIOBOU IPAMOU




JIMHEWHBIX HEPABEHCTB
C OJHOW MEPEMEHHOM
Y UX PEIICHUE.
N3o0paxenue
pELIEHUS TUHEHHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
MIPSMOU

OyHKIMH.
OCHOBHBIE NOHATHUS

[lonsiTue pyHKUuUU.
OO6nacThb ornpeeIeHus
Y MHOECTBO
3HAYEHUN (PYHKIIHH.
CriocoObl 3a1aHus
GyHKIUH.

['padux pyHKUIUM.
CaoiicTBa QyHKLINH,
UX 0TOOpaxxeHue

Ha Tpaduke

Hcnoab3oBath (QyHKIMOHATIBHYIO TEPMUHOJIOTHIO

U CMMBOJIUKY.

BoruncasTe 3HaYeHHs PYHKIMMA, 3aJaHHBIX

dbopmynamu (Mpyu HEOOXOUMOCTH UCTIOIB30BaTh
KaJIbKYJIATOP); COCTABJISITH TA0JIMLbI 3HAYeHHIT

(GyHKIIH.

CrpouTh 1m0 TOYKAM rpaukm QyHKIUN.

OnuceiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
rpaguuecKoro NpeICTaBICHUs.

Hcnoan3oBath (QyHKIMOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

HccnenoBarhb npumepsl rpauKoOB, OTPAXKAIOLUIUX pealbHbIe
IPOLIECCHI U SIBJICHUS.

IIpuBoAUTH MpUMeEPHI MTPOLIECCOB U SBJICHUH C 3aJJaHHBIMU
CBOWCTBaMH.

Hcnoab3oBaTh KOMIIbIOTEPHbIE NPOTPAMMBI

JUTSl TOCTpOEeHUs TpaduKoB QYHKIMI U U3yUeHHUS]

UX CBOMCTB




QyHKINUH.
UucnoBsle pyHKINU

YreHue 1 TOCTpOEHUE
rpadukoB QyHKIUHA.
[Tpumeps! rpaduxos
byHKINH,
OTpaXKAFOIIIHUX
peajbHbIe MPOIIECCHI.
OyHKINH,
OTTHCHIBAIOIITHE
PSMYIO U 00paTHYIO
MIPOITOPIIMOHATEHBIC
3aBUCUMOCTH, UX
rpaduky.

I'paduk GyHKIIMN

y = X2,

DOyHKIUU

y = x5,y =X,

y =vx, y = x|,
rpaduyeckoe
pellIeHUE ypaBHEHU I
Y CUCTEM YPaBHEHUU

Haxoauthb ¢ nomoubio rpadpuka pyHKIMNA 3HaAYCHUE OJTHOM
U3 PACCMaTPUBAEMBIX BEJINYUH 110 3HAYCHUIO APYTOM.

B HecoXHBIX Cilydasx BbIPaKaTh (POPMYJI0M 3aBUCUMOCTH
MEXKy BEJIMYNHAMH.

OnuceIBaTh XapakTep U3MEHEHHSI OAHOW BEITNYUHBI

B 3aBUCUMOCTH OT U3MEHEHMS IPYTOM.

Pacno3HaBaTh BU/IbI M3y4aeMbIX (QYHKIHIA.

Ioka3pIBaTh cCXeMaTHYECKHU II0JIOKEHUE HA KOOPIUHATHOU
II0CcKOCTH TpadukoB GpyHKIMi Buga: Y = X2,y = X3,

y =Vx, y = |x].

HUcnoab3oBath GyHKUMOHAJIBHO-TPAGHYECKUE
NpeACTABJICHUS Ul PELIEHUS U UCCIIEIOBAHUS YPABHEHUN

Y CUCTEM YPAaBHEHUM.

IIpuMeHsaTH HM(POBBIE pecypChl LI TIOCTPOCHUS
rpaguKoB QyHKIHIA

[ToBTOpeHue u 00001ICHNE

IToBTOpEeHue
OCHOBHBIX IOHATHUH
U METOJIOB KYpPCOB
7 1 8 KJ1acCoB,
0000111eHNE 3HAHUI

Bpi0MpaTh, NPMMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS
YuCell, BRIUUCIEHUH, TPpeoOpa30BaHUM BEIPAKEHUM, pelIeHUs
YPaBHEHHUHU.

OcyuecTBJIATH CAMOKOHTPOJIb BBITOIHSAEMBIX JICHCTBHM

Y CaMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUN, IPe0Opa30BaHuH,




ITOCTPOCHUM.

Pemath 3agaum U3 peajibHOM KU3HH, IPUMEHATH
MaTeMaTHYECKUE 3HAHUS JJIsl pEIICHUs 3a]1a4 U3 JPYTUX
PEAMETOB.

PemiaTh TeKkCcTOBBIE 32/1a4M, CDABHUBAThH, BHIOUPATH
CIOCO0OBI PEIICHNA 3a1a4n

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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9 KJIACC

YHCJIa, KOHCYHBIC

1 OCCKOHEUYHBIC
JIECATUYHBIC IPOOH.
MHOkX€eCTBO
JIEUCTBUTEIBLHBIX
YHCeTI;
JIEUCTBUTEIILHBIE
YHCiIa Kak
OECKOHEYHEBIE
JECATUYHbBIC TPOOH.
B3aumHo ojHO3HaYHOE
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JIECTBUTEIBLHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICHCTBUTEIILHBIX YHCET,
apudMeTUIECKHe

HaunmenoBanue paznena  ([KonuuectBo OcHoBHOE OcCHOBHBIE BUJIBI IEATEILHOCTH 00YHAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
Urcrna 1 BBIYHCICHUSI. 9 Panmonaneueie uncia, | Pa3BuBaThH mpeacTaBJIeHUs O YUCIIAX: OT MHOXKECTBA
JleficTBUTEBHBIC YKCIIA HppaliOHATLHBIC HATypaJbHBIX YHCEJI 10 MHOXECTBA ICUCTBUTEIIHHBIX YUCEN.

O3HAKOMUTBCH C BO3MOXKHOCTBIO MPEICTABICHUS
JEUCTBUTEILHOTO YKCIIa KaK OECKOHEYHOMN JAECATUUHON
JpoOU, MPUMEHSATH JICCATUYHbBIC PUOTHUKEHUS
palMOHATIBHBIX U UPPALMOHATBHBIX YUCEIL.
HN300paxaTh 1€VICTBUTEIBHBIC YUCIIA TOUKAMHA
KOOPJIUHATHOM MPAMOM.

3annchIBaTh, CPABHUBATH U YIOPSA0YUBATH
JICUCTBUTEIIbHBIC YHCIIA.

BbInoIHATH, cOYeTas YCTHBIE U MIUCbMEHHBIE TPUEMBI,
apudmMeTuvecKue AeiiCTBUS C PAlMOHAIBHBIMU YUCIIAMU;
HAXOJAUThb 3HAUYCHUS CTENICHEU C LEIIBIMU IMOKA3aTEIIIMU
Y KOPHEW; BBIYUCIATH 3HAUEHUS YHCIIOBBIX BHIPAKECHUMU.
IHosyyuTs mpeacraBjaeHue 0 3HAUMMOCTH
JICVCTBUTEIBHBIX YUCEI B MPAKTUYECKOU IEATEIIBHOCTH
YEJI0BEKa.

AHAJIU3MPOBATH M [1€J1aTh BbIBO/IbI O TOUHOCTH
MPUOIVKEHUS ACHCTBUTEIHLHOTO YK CTIA MPU PEIICHUU
3a/1a4.

OKpyriasTh JEHCTBUTEIIBHBIE YUCIIA, BHINIOJIHATH
NPUKHAKY PE3YJIbTaTa BBIYMCICHNUM, OEHKY 3HAUEHUI




JICUCTBUS

C ICICTBUTEIbHBIMU
YUCJIaMHU.
[TpubmxenHoe
3HAYCHUE BEIIMUHHEIL,
TOYHOCTb
MPUOJIMKEHUS.
OkpyriieHue yuced.
[Tpukuaka u orieHKa

YHCIJIOBBIX BBIPAKECHU.
3HAKOMUTBCS C HCTOPHEi pa3BUTUS MAaTEMATHKU

pE3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH U IPUMEHATH rpauyeckue
YpaBHEHUS C OTHOU Pemienune ypaBHeHui, MeTOAbI IPU PEIICHUHN YPABHEHUI, HEPABEHCTB U UX
[IEPEMEHHOU CBOAIIMNXCA CUCTEM.
K JIMHCWHBIM. Pacno3naBars 11e/1bie U IpOOHBIC YPaBHEHUS.
KBanparnoe Pemiate JiMHeHHbIE M KBAJAPAaTHbIC YPABHECHUS,
ypaBHeHue. Pemienue ypaBHEHUS, CBOJISALIMECS K HUM, ITPOCTEHIINE APOOHO-
YpaBHECHUH, palMOHAIbHBIE YPABHEHHS.
CBOSAIINXCS IIpeanarars BO3MOXKHbBIE CIIOCOOBI pELIEHUSI TEKCTOBBIX
K KBaJpaTHBIM. 3a/1a4, 00CyKIaTh UX U PelIaTh TEKCTOBBIE 3a/1a4n
bukBanpaTtHbie pa3HbIMHU CIIOCOOAMHU.
YpaBHEHHS. 3HAKOMUTBHCS ¢ HCTOPUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

YPaBHEHUN TPETbEU
Y YETBEPTOU CTENIEHEN




pasoKeHUEM
Ha MHOKHTEIIH.
Pemenue qpoGHo-
paIMOHaTIBHBIX
YPaBHEHHUM.

Penrenune TekCTOBBIX
3a/1a4 aire0panyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI
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YpaBHEHUE ¢ ABYMS
IIEPEMEHHBIMU U €TO
rpaduk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C IBYMsI
NEePEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YpPaBHEHUM, OJTHO

13 KOTOPBIX JUHENHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
UHTEPIIPETALHS
CHUCTEMBI YPaBHEHU

C ABYMsI [IEPEMEHHBIMH.
Pemenune TekcToBBIX

OcBauBaTh 1 IPUMEHSTD IIPUEMBI PEIIEHUS] CHCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU

Y CUCTEMBI IByX YPAaBHEHHMI, B KOTOPBIX OJJTHO YPABHEHUE
HE SIBJIICTCS JIUHEHHBIM.

Hcnoan3oBarh GyHKIMOHAIBHO-TpaQUUECKUE
IIPEICTABIICHHUS JUIsl pellleHUs M MCCIeAOBAHUS YPaBHEHUI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOoOM: NMepexoauTh OT CIIOBECHOU
(GhopMYJIMPOBKH YCIOBUS 3a7a4H K aJireOpandecKon MoIesun
MyTEM COCTaBJICHUS CUCTEMbl YPAaBHEHUIl; pemiaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI; HHTEPIPETUPOBATH
pe3yJbTar.

3HAKOMUTHCS ¢ MCTOPUEN Pa3BUTUS MATEMAaTUKH




3a/1a4 aire0panyecKkum
crocooom

YpaBHEHU U HEPABEHCTBA. 16 Yucnossle Yurarth, 32alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaseHncrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOICTBA. BbInoHATH Ipe00pa30BaHNs HEPABEHCTB, HCIOJIb30BaTh
JIuneiinbie TSl TpeoOpa3oBaHusl CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh J1MHENHHbIE U KBAaIpAaTHBIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH
HEPABEHCTB C OJJHON IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHOU U UX MN300pakaTh pelieHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelIeHuE. Ha YKCJIIOBOM NPSAMOM, 3alIUCHIBATH PELIEHHUE C TOMOUIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX Pemars KBaipaTHbIC HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduyeckue npeacTaBICHUsI.
I'paduueckas OcBauBaThb ¥ IPUMEHATH HEPABEHCTBA IIPU PEILICHUH
VUHTEPIPETALINS pa3IMYHBIX 337a4, B TOM YHCJIE€ TPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKIMH 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

byHK1IHA, €€ TpaduK

u cBoiicTBa. [lapaborna,
KOOPJIMHATHI BEPIITHBI
napadoJibl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
PacmoJioKeHNe Ha KOOPAMHATHON TNIOCKOCTH TpadUuKoB

Gynkumii Buga: Y = kx,y = kx + b,y = _,y = X%,
X




CUMMETpPHUU NapadoJIbl.

I'paduku PyHKUIMIA:
y = kx,
y = kx + b,

_k
y - —

X

y = x,
y = X,
y =vVx,
y = |x|

y = X3,y =+/x, Y = |x| B 3aBHCUMOCTH OT 3HAUCHHiT
K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3naBaTth KBaipaTHUHYIO (HYHKIUIO IO POpMyTIE.
IIpuBoaANTHL PUMeEPHI KBAIPATUUHBIX 3aBUCUMOCTEH
U3 peasibHOM KU3HU, PUUKH, TECOMETPUH.

BoisaBasaTh 1 0000111aTh 0COOCHHOCTH Irpadrka
KBaApaTUUHON QyHKIMu Yy = ax? + bx + c.

CTponthb M N300paxkaTh cXeMATHYeCKHU rpaduKu
KBaJIpaTHYHBIX (DYHKIIHH, 3a1aHHBIX POpMyJIaMH BH]IA
y = axt,y=ax’ +q,y = ax + p?y =ax> + bx + c.
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3YYCHHBIX
GbyHKIUI 1715 BX TOCTPOEHUS, B TOM YHCIIE C IIOMOIIBIO

U (POBBIX PECYPCOB

YucioBkie
IOCJIEJIOBATEILHOCTH
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[TonsiTre yncnoBoit
MOCJIEI0BATEIBLHOCTH.
3ananue
NOCIIEA0BATENbHOCTH
PEKYpPPEHTHOU
dbopmyroit

u (popmyIoit N-ro
YJieHa.
Apudmerndeckas

U T€OMETpHUYECKast
IPOrPECCUM.
@opmyJibl N-ro 4ieHa
apudMeTHUIeCcKon

OcBanBaTh U NPUMEHSATH UHJICKCHBIC 0003HAYCHHSI,
CTPOMTH PeuYeBble BLICKA3bIBAHMS C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOH C TIOHATHEM
MOCTIeIOBATETTLHOCTH.

AHaJu3UpoBaTH GOpMYITy N-TO YICHA
MOCIIEI0BATEIHLHOCTH UM PEKYPPEHTHYIO (OpMYITY

U BBIYUCJIATH WICHBI TTOCIICIOBATEIFHOCTEH, 38 JaHHBIX
TUMHU HOopMyJIamu.

YcraHaBIMBaTh 3aKOHOMEPHOCTh B TTIOCTPOCHUHT
MOCJIETIOBATEILHOCTH, €CJIH BBITTUCAHBI TIEPBBIC HECKOJIBKO
ec YJICHOB.

Pacno3HaBaTh aprupMETHICCKYIO K TEOMETPUICCKYIO
IIPOTPECCUU MPH Pa3HBIX CIIOCO0AaX 3aaHUsI.




Y TEOMETPUYECKOMN
IIPOTPECCUI, CYMMBI
NEPBBIX N YJIEHOB.
N300pakeHue 4ieHOB
apubMeTHUIeCKOn

Y TEOMETPUYECKOU
MPOrpeCcCui TOUKaMHU
Ha KOOPAWHATHOU
TJTOCKOCTH.
JInHeHHbIN

Y SKCTIOHEHIINATbHBIN
pOCT.

CI10HBIE POLEHTHI

Pemarsb 3a71a4u ¢ ucnoab30BaHUEM (OPMYJI N-TO WieHa
apu(pMeTHYECKON U FeOMETPUUECKOI TPOrpeccuil, CyMMbl
HEPBBIX N YJICHOB.

N300paxkaTh WieHbI IOCIEI0BATENBHOCTH TOUKAMHU

Ha KOOPJAMHATHOM MJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJIEHUI

U3 peaNbHON KU3HU, WITIOCTPUPYIOIINE U3MEHEHUE

B apU(PMETUUECKOIN MPOTrPECCUU, B FEOMETPUUECKON
IPOrPecCuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3agaum, CBA3aHHBIE C YMCIOBBIMU
IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3aJa4U U3 PEaIbHOU
’KU3HU C UCIIOJIb30BAaHUEM LU(PPOBBIX TEXHOJIOTUNA
(9NEeKTPOHHBIX TAOIUI, TPadUIECKOTO KaJbKYJISITOPA U T.11.).
PemaTh 3a1a4n Ha CIOKHBIE MPOLEHTHI, B TOM YHCIIE
3a]lauM U3 pealbHOM MPAKTUKH (C UCTIOIb30BAaHUEM
KaJIbKYJIATOPA).

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTUS MAaTEMAaTUKHU

[ToBTOpEHuUE, 0000IICHHE,
CUCTEMATH3allig 3HAHUMI
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Yucna ¥ BEIUMCICHUS
(3amuch, CpaBHEHHE,
JICHCTBUSA

C 1€ CTBUTEIbHBIMU
YHCJIAMH, YUCIIOBAS
npsiMasi; IPOLICHTHI,
OTHOIIICHUS,
MIPONOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOAMHOKECTBO,
orepalyy HajJl MHOKECTBAaMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIECHUU 3a]a4 U3 APYTHUX
y4eOHBIX MPEIMETOB.

AKTYaJqIu3HPOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
NelCTBHSA, CBSI3aHHbIE C YMCJIAMU: HATYypaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JEIUMOCTb HaTypaJIbHbIX




OKpYTJICHHUE,
NpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

quce, MPU3HAKK JeTUMOCTH, 11€J10€ YUCII0, MOYJIb YHCIIa,
OOBIKHOBEHHAsI M IECSITUYHAS IPOOU, CTAaHIAPTHBIN BHU]T
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.
BbINoJIHATH AeiicTBUS, CPABHUBATH U YIIOPSII0YNBATH

apu(MeTHIeCKUM YHCIIa, MPEACTABISTH YACa HA KOOPIUHATHOU MPSMOH,
crocoOom) OKPYTJISATH YMCJIa; BHIMOJHATH MPUKUIAKY H OLIEHKY
pe3ynbTaTa BIYUCICHUH.
PemaTh TeKcTOBBIC 321a4M ApU(PMETHUECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoJepsKalye MpoIeHTHI,
JIOJIU, YACTH, BBIPAYKAIOLIUE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsl — PACCTOSHUE, IEHA — KOJIMYECTBO — CTOMMOCT,
00BbeM paboThl — BpeMsI — IPOU3BOJUTENBLHOCTD TPY/a.
Pa30uparsb peanbHbie )KU3HEHHBIE CUTYAIINH,
(opmMyIMpPOBaAThH UX HA A3BIKE MATEMATHUKH,
HAXOMTh PEIICHNE, TPUMEHSSI MAaTEMaTHUECKUI ammapar,
HHTEPNPETHUPOBATH PE3yIbTaT
AnreOpanyeckue OnepupoBatb NOHATUAMM: CTETIEHD C LEIBIM
BBIPAKEHUS nokasaresnem, apupMETHIECKHII KBapaTHbIN KOPEHb,
(mpeoOpa3oBaHUe MHOTOWIEH, anreOpandeckas Apo0b, TOKIACCTBO.
anreOpanyecKux BbInogHATH 0CHOBHBIE /I€iiCTBHUSI: BBIITOTHATH PACUCTHI
BBIPAKECHUM, 1o ¢opMysam, npeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOITyCTUMBIC paIMoHaIbHBIC BEIPAKCHUS W BBIPQKCHUS C KOPHIMH,
3HAYEHU) peaNM30BBIBAThH PA3JIOKEHIE MHOTOWICHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJpaTOB U KBAIpaTa CYMMBI U pa3HOCTH; HAXOJUTh




JIOTYCTUMBbIE 3HAYEHUS IEPEMEHHBIX JUIsl TPOOHO-
palMOHAIbHBIX BBIPAXKEHUHN, KOPHEH.

MopaeanpoBath ¢ TOMOIIBIO (HOPMYIT peasibHbIE POLIECCHI
U SIBJICHUS

OyHKINU
(mocTpoeHue,
CBOICTBA U3YUYEHHBIX
yHKLwMi;
rpadguueckoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATUSAMU: QYHKIIMS, TpauK QYHKIUH,
HYJI QYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKU BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEEe

Y HaMEHbBITIee 3HAUCHUS (PYHKITHH.

AHaJIM3MPOBATh, CPABHUBATH, 00CYKAAaTh CBOICTBA
GyHKIHHA, CTPOUTH UX TpadUKy.

OnepupoBaTh NOHATHSIMU: TIPSIMAst POTIOPITUOHATBHOCTb,
oOpaTHasi IPOMOPIIMOHATILHOCTb, TUHEHHAsT (DYHKITHS,
KBaJpaTuyHas QyHKIMs, mapabosa, runepooa.
HUcnonb3oBaTh rpapuku 1151 ONPEAEICHUS CBOKUCTB,
MPOIIECCOB U 3aBUCUMOCTEH, JIJISl PEIICHUS 3a/1a4 U3 APYTHX
y4eOHBIX MPEIMETOB U PeaTbHOM KU3HU; MOJAEJIMPOBATH

C ITOMOTIIbIO TPa)UKOB PeaTbHBIC TIPOIIECCHI U SBIICHUSI.
Bripaxkars popmysiamu 3aBUCUMOCTH MEXY BEIMUNHAMU

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KNIACCAX

HHOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3/JEJOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOCH IeNIbI0 00ECTIeYuTh H3YYCHHE CBONCTB U pPa3MEpoOB (UTYp, MX OTHOILIECHUMN
U B3aMMHOE pPACIIOJIOKEHHUE, ONMUPAETCA Ha JIOTMYECKYIO, JOKA3aTENbHYIO JIMHUIO.
[leHHOCTh W3y4YEHHS] TEOMETPUUM HA YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
3aKJII0YAETCSt B TOM, 4YTO OOYYaloOIUWCS YYUTCS MPOBOJUTH JIOKA3aTEJIbHbBIC
pacCcyXIeHus, CTPOUTHb JIOTUYECKUE YMO3AKIIOUEHUs, [OKAa3bIBaTh HMCTUHHBIC
YTBEPKIACHUSA W CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJUTH PACCYKICHUS
«OT TPOTHUBHOTO», OTIUYATh CBOMCTBAa OT MPHU3HAKOB, (HOPMYIUpOBaTH OOpaTHBIC
YTBEPKICHHUS.

[lenbio M3yUeHHUs] TEOMETPUU SIBISIETCS MCIOJIB30BAHUE €€ KaK MHCTPYMEHTa MpU
pelIeHUd KaK MaTeMaTH4YeCKUX, TaK W MPaKTUUYECKUX 3ajlay, BCTPEYAIOIIUXCS B
peanbHOM Ku3HU. OOY4YarOMIMICS JOHKEH HAYYUTBhCS OMNPENEIsITh T'€OMETPUUECKYIO
burypy, OMUCHIBATH CIOBAMHU YEPTEK WJIM PUCYHOK, HAWTHU IUIONIAJb 3E€MEJIbHOTO
y4acTKa, pacCyuTaTh HEOOXOJAUMYIO JIJTMHY ONTOBOJIOKOHHOTO KaOessl Wih TpedyeMblie
pasmepsl rapaxa i aBTomMoOuss. [lpu pemieHun 3agayd MpakTUYECKOTO XapakTepa
OOyYaroIUiiCs YYUTCS CTPOUTH MATEMATHUYECKHUE MOJIEIN PEATbHBIX KU3HEHHBIX
CUTYyaluii, TPOBOAUTH BEIYUCIICHUS U OLICHUBATH MOJTYUYECHHBIA PE3yJIbTar.

BaxxHo momuepkuBaTh CBSI3M TEOMETPHHM C JIPYTUMU YYE€OHBIMH TPEIMETaMH,
MOTHUBHUPOBATh HCIOJIL30BaTh OMNpPEACICHUS TeOMETPUUYECKUX QUTYp U TOHSITHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOTYYEHHBIX YMEHUN B (PU3HKE M TEXHUKE. DTH CBS3U
HauOoJsiee sIpKO BUAHBI B TeMax «BekTopb», « TpUTOHOMETpUUYECKHUE COOTHOIICHUS,
«Meton koopauHat» u «Teopema [udaropay.

VYuebnbiit kypc «l'eoMeTpus» BKJIIOYAET CICAYIOIIME OCHOBHBIC pa3eiibl
cojaepxkanus: «['eomerpudeckue GUTrypsl U UX CBOMCTBAY, «VI3MepeHne reoMeTpudecKnx
BEJIMUMHY», «JlekapToBbl KOOpAMHATHI Ha TUIOCKOCTH», «Bektopwy, «J[BrkeHus
miockocTny, «IIpeobpasoBaHust OI00MS.

OO0miee YMCIO YacoB, PEKOMEHJOBAHHBIX JUISI M3Yy4eHUsT YydeOHOro Kypca
«I"eomerpusi», — 204 gaca: B 7 kimacce — 68 yacoB (2 vaca B Hememo), B 8 kimacce —
68 yacoB (2 Jaca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).

COILEPKXAHUE OBYYEHUA
7 KIIACC

Havansablie nonsaTus reomerpun. Touka, nmpsMasi, OTpe30K, JIyd. YToi. Buas! yrios.
BeprukanbHble M CMEXHBIE yIUIbl. buccektpuca yria. JlomaHas, MHOIOYIrOJbHUK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.



Cummerpuunble ¢urypbl. OCHOBHBIE CBOMCTBAa OCeBOM cuMMeTpuu. lIpumepsl
CUMMETPHH B OKPYKAIOLIEM MUPE.

OCHOBHBIE NTOCTPOEHUS C TOMOIIBIO HUPKYJIS U JUHEHKH. TpeyroabHuk. BricoTa,
MeanaHa, OMCCEKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TPEYroJbHUKU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa M NpPU3HAKK PABHOOEIPEHHOIO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpPU3HAKU IAPAVIEIBHBIX NpAMBIX. CyMMa YIJOB TPEyrOJbHHKA.
BHemHue yrisl TpeyroyibHUKA.

[IpsMoyronbHblid  TpeyroiabHUK.  CBOWCTBO ~ MEAMAaHBl  IPSIMOYTOJBHOTO
TPEYTOJbHUKA, NPOBEICHHOW K THUNOTEHy3e. lIpu3Haku paBeHCTBa NPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [[pAMOYTONIBHBIN TPEYTOIBHUK C yriaoMm B 30°.

HepaBencTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOoJIbIIEM yIJIie U OOJIbLIEH CTOPOHE TpeyroibHUKA. [lepnennukymnsp
Y HaKJIOHHAsl.

['eomeTpudeckoe MecTo To4YeK. buccekTpuca yria U CepeuHHbBIN NEPIEHANKYIIAP
K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK.

OKpy»XHOCTb M KpYT, XOpJla U JUaMETp, UX CBOMCTBAa. B3anMHOE pacmosioxeHne
OKpPYXXHOCTM M npsMoin. KacarenpHas M ceKymas K OKpPYXHOCTH. OKpYXKHOCTb,
BIIMCaHHAasA B yroJyl. BnucanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipexyronpauku. IlapamnenorpamMm, €ro npu3Hakd W CBOWCTBA. YacTHbIe
Clly4au napaiesaorpaMmmoB (IIpsIMOYTOJIbHUK, pOMO, KBaJIpaT), X MPU3HAKHA U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpaneuus, ee CBOMCTBa U pu3Haku. [IpsimoyrosibHasi Tpamnernus.

Meton yaBoenust meauansl. LlenTpanbHas cummetpus. Teopema @Daneca u Teopema
O MPOIOPLUOHAIBHBIX OTPE3KAX.

CpenHue nMHUY TPEYTroabHUKA U Tpaneunu. LIeHTp Macc TpeyrojibHHKA.

[Togobue TpeyronbHUKOB, Kod(pduiment mnoxodus. IlpuzHaku momobus
TpeyroJibHUKOB. [I[puMeHenne noao0us npu peleHuy MpakTUYECKUX 3a/1ay.

CpoiictBa 1iomaged reoMerpudeckux Quryp. DopMynbl IS TUIOMIAIH
TPEYroJibHUKA, TMapauienorpaMmma, pomba u Tpaneruu. OTHOIIEHHWE TUIOMIACH
MO00HBIX (HUTyp.

Bpruncnenne rmomanei TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. IIpumenenne teopembr I[ludaropa mnpu pemeHun
NPAKTUYECKUX 3a/1a4.

CHuHyC, KOCHHYC, TAaHI'€HC OCTPOTrO yrja MpsSMOYroJIbHOTO TPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUrOHOMETpUUECKUE (DYHKIIMH YIJIOB B
30°, 45° n 60°.



BrnucanHuble U LEHTpalibHBIEC YTJIbI, YTOJ MEXK]Y KacaTelbHOW W XOpJOH. YTJbI
MEXAY XOpJlaMU U CEKYIIMMU. BriricaHHbIe 1 ONMCaHHbBIE YETHIPEXYTrONIbHUKU. B3anmHoe
pacmoJio)KeHue NBYX OKpykHocTei. Kacanme okpyxknocted. OOmue KacaTtelbHbBIE K
JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauresc yrios oT 0 n1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYIIbI TPUBEACHUS.

Pemienne TpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CHUHYCOB. Pemienue
MPaKTUYECKHX 33J1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpa3zoBanue nogpobus. [logoOre cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O NMPOU3BENECHUH OTPE3KOB
CEKYLIUX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAysb) BEKTOpA, COHANIPABICHHBIE BEKTOPBI, MPOTHUBOMOIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALIUU
HaJ BeKTopamMu. PasznoxkeHue BeKTOpa IO JBYM HEKOJUIMHEApPHBIM BEKTOPAM.
Koopaunater Bektopa. CkansipHOe€ MPOU3BEAEHUE BEKTOPOB, MPUMEHEHHUE IS
HaXOXKJE€HUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSAMOW M OKPYKHOCTH B
KOOpJMHATAaX, MEPECEUECHUE OKPYKHOCTEH U MpsAMBIX. MeToj KOOpAMHAT W €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpY>KHOCTH. | panycHas u paguanHas Mepa
yIJIa, BBIYMCIICHHUE UTMH OyT OKpyXHOCTeH. [Inomanp kpyra, cekTopa, CErMeHTa.

JIBUKEHHST TUIOCKOCTHU M BHYTPEHHHE CHUMMETpuUU (uryp (3JeMeHTapHbIe
npeactasienus). [TapannensHbiii nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yabTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Pacmio3HaBaTh M3y4eHHBIE T€OMETPUUYECKHE (PUTYPHI, OMPENEISITh MX B3aUMHOE
pacmoyioKeHue, H300pakaTh TeOMETpUUECKHEe (UTYpBI, BBIMOIHATH YEPTEKH
[0 YCJIOBUIO 3aaud. V3MepsATh JIMHEWHBIE U YIJIOBbIE BeMWYUHBI. Pemiats 3amaun Ha
BBIYUCJICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

[TpoBoauTh rpyOYyIO OIIEHKY JIMHEHHBIX U YTIOBBIX BEJIMUMH MPEIMETOB B peaTbHON
KU3HHU, Pa3MEPOB MPUPOJHBIX O0BEKTOB. Paznmuuarh pasmepbl TUX OOBEKTOB IO
NOPSIAKY BEJTUYUHBI.

CtpouTh 4epTEXKH K FEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BAaTh NPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.



[IpoBOAUTE JIOTHYECKUE PACCYKACHUS C UCTIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonmp3oBaTbCs  NpU3HAKaAMU  PAaBEHCTBA  NPSIMOYIOJIBHBIX — TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHbI, TPOBEJICHHON K THMIIOTEHY3€ MPSMOYTOJIbHOIO TPEYTrOJIbHUKA, B
pPEILICHUY TEOMETPUUECKHX 3a/1a4.

Onpenenars NapajjieIbHOCTh MPSAMBIX C MOMOINBIO YIJIOB, KOTOpbIe 0Opaszyer
¢ HUMHU cekymas. Onpenenarh MNapauieibHOCTh MPSAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOW MPSMOU O TOYEK APYTOU MPSIMOU.

Pemate 3aaun Ha KiieT4aToOi Oymare.

[IpoBOIUTH BHIUMCICHUS U HAXOAUTh YUCIIOBbIE U OYKBEHHBIC 3HAUYECHMS YTIIOB
B TEOMETPUYECKHX 3a7a4aX C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPU TEPECEYCHUH JBYX
MapaJJICITbHBIX NPSMBIX CEKYIIEH. PemaTe mpakTHYecKue 3a/1a4i Ha HaX0XKACHUE YTJIOB.

Brnagerp MOHATHEM TE€OMETPUYECKOIO MECTa TOUYEK. YMETh ONPEACATh
OUMCCEKTPUCY yTIIa U CEPEIUHHBIN MEPIICHANKYJIISP K OTPE3KY KaKk FTEOMETPUUECKIE MeCTa
TOYEK.

@opMynUpOBaTH OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl W JuUaMeTpa
OKPYKHOCTH, I0JIb30BaThbCsl MUX CBOWCTBAMHU. YMETh INPUMEHATh 3THU CBOMCTBA IPU
pelLIeHnH 3a1a4.

Brnaners noHATHEM ONMCAHHOW OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh HaXOAUTh
ee nentp. [lonmp3oBaTbes ¢dakTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYrojJbHUKA
MIEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEANHHBIEC NEPIICHINKYISPHI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OHOU TOUKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYXXHOCTH, MOJIb30BaTbCSI TEOPEMOU
O NEPICHAUKYJISIPHOCTHU KAcaTEIbHOW U paJnyca, IPOBEIEHHOTO K TOUKE KaCaHUs.

[Tonp30BaThCS MPOCTEHUIIMMU TE€OMETPUUYECKUMU HEPABEHCTBAMH, MOHUMATh HMX
MMPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TE€OMETPUUECKHUE IOCTPOCHUS C IOMOIIBIO LHUPKYIS U
JIMHEWKH.

[IpeameTHBIE pE3yabTaThl OCBOCHUS MPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyuenus B 8 kiacce.

Pacrnio3zHaBaTh OCHOBHBIE BUBI YETHIPEXYTOJbHUKOB, UX 3JIEMEHTHI, IMOJIb30BATHCA
MX CBOMCTBaMH IIPH PEUICHUH F'€OMETPUYECKUX 3a/1aU.

[IpuMeHsATh CBOWMCTBA TOYKH MEPECEUCHUS MEIUaH TPEyrojbHUKa (LIEHTpa Macc)
B PEILICHUU 3aa4.

Bnagere moHATHEM CpeIHEN JIMHUM TPEYTOJbHUKA W TpaIleluy, NPUMEHSTh UX
CBOMCTBAa MpPHU PELICHUU TeoMeTpuueckux 3anad. [lomp3oBartbcsi Teopemon dDareca
W TEOPEMOM O MNPONOPLHUOHAIBHBIX OTPE3Kax, MPUMEHATbh UX ISl PELICHUS
MPAKTUYECKUX 3a7a4.



[IpuMeHsATh TPU3HAKK TOJOOUS TPEYTOJIHHUKOB B PEIIEHHUH TE€OMETPUYECKHUX
3aa4.

[Tons3oBatbes  Teopemoit  Iludaropa anms  pemieHHs  TeOMETPUYECKHX U
npakTHueckux 3amad. CTpOUTh MaTeMaTHYECKYI0 MOJETh B MPAKTUUYECKUX 3ajayax,
CaMOCTOSITENIbHO MPOBOJUTH YEPTEK U HAXOJAUTH COOTBETCTBYIOIINE JJTUHBI.

Brnaners moHATHAMYU CHHYCA, KOCHHYCA U TAHTEHCA OCTPOTO YIila IPSIMOYTOJIBHOTO
TpeyroiabHuKa. [1onb30BaThcs STUMU MOHITHSIMH JAJISl PEIICHUS MPaKTUYECKHUX 3a/1a4.

Boruncnate (pa3nuyHbIMEA - CIIOCOOAMU) IUIOMIA[b TPEYroJbHUKA M IUIOIIAIU
MHOTOYTOJBHBIX (GUTyp (HOJB3YsCh, I/Ie HEOOXOAMMO, KalbKyJIsaTopoMm). IIpumeHars
MOJTy4YE€HHBIC YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Brnagets moHSATHSAMH BIIMCAHHOTO U IIEHTPAJIIBHOTO YTJIa, UCIIOIBb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIiax MEeXIy XOopJaMu (CEeKyIIMMH) U yIiie MEeXy KacaTelbHOU U
XOPIOH TP PELICHUH TEOMETPHUYECKHX 3a7ad.

Brnagerp mMOHSATHEM OMHMCAHHOTO YETHIPEXYTOJbHUKA, MPHUMEHITh CBOWCTBA
OTHMCAaHHOTO YETHIPEXYTOJIbHUKA TPU PEUICHUH 3a/1a4.

[IpuMeHSTh MOTy4YeHHBIE 3HAHUS HA MTPAKTHUKE — CTPOUTH MAaTEMATHUYECKHE MO/ICIH
UIA  3aJad  pealbHOM JKM3HM U MPOBOAUTH COOTBETCTBYIOUIME BBIYUCIICHUS
C NPUMEHEHHEM IMOJA0OMs U TPUTOHOMETpUU (IOJIB3YSACh, IJI€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl Y4e€OHOTO Kypca K KOHIY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPHUCCKHE (PYHKITMU OCTPHIX YTJIOB, HAXOAUTH C MX MOMOIIBIO
pa3IUYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («pelieHrue MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxoauTe (¢ MOMOMIBIO KaJIbKYJISITOpA) JUIMHBI H  YTJIbI
JUTSI HeTaOJTMYHBIX 3HAYCHUH.

[Tonp3oBaThes  (popmylaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJIECTBOM  JUIsl HAXOXKJICHUSI COOTHOIIEHWHA MEXAY TPUTOHOMETPHUYECCKUMHU
BEJIMYMHAMM.

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHMHYCOB [JISi HAXOXICHHUS Pa3THMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOJbHUKOBY), TPUMEHSITh UX MPU PEIICHUN
TCOMETPUYCCKUX 3aJ1ad.

Brnaners monHsTHSIMU TIpeoOpa3oBaHUsl MOJ00US, COOTBETCTBEHHBIX JJIEMEHTOB
mogo0HbIX Guryp. [lomb30BaThCsi CBOWCTBAMH OO0 MMPOU3BOIBHBIX (PUTYDP, YMEThH
BBIYHCIIATH JUTMHBI 1 HAXOAHUTh YTl Y MO00HBIX (huryp. [IpuMeHsITh CBOMCTBA TOT00MS
B TPAKTUYECKUX 3a7avyaX. YMETh MPUBOAUTHL TMPUMEPH MOAOOHBIX (GUTYP
B OKPY’KaroIIeM MHUpE.

[Tonb30BaThCs TeOpeMamMH O TMPOU3BEACHHHM OTPE3KOB XOPH, O TMPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.



[Tonb30BaThCA BEKTOpaMH, MIOHUMATh UX T€OMETPUYECKUN U (HU3UUECKUI CMBICI,
OPUMEHSATh HMX B PEHICHUM T'e€OMETpUYECKUX u (¢u3nueckux 3anad. [lpumeHsrtsb
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB ISl HAXOXKJICHUS JUTUH U YTJIOB.

[Tonb30oBaThCAd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €ro B pEUICHUU
r€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4.

Branets NOHATHSIMU MPABUILHOTO MHOTOYTOJIbHUKA, JUTMHBI OKPYKHOCTH, JJIMHBI
IYyTU OKPYKHOCTU U PauaHHOM MeEpbl yIila, YMETh BBIYUCISATH IUIOLIAAb KPyra U ero
yacteil. [[puMeHsITh MoJyYeHHbIE YMEHHUSI B MPAKTUUYECKUX 3a/1auax.

Haxonuth ocu (Wi1u HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTh JIBHXKEHUS IITIOCKOCTH
B IIPOCTEUIINX CIyYasX.

IIpuMEHSATH MOIy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMaTHUYECKUE MOJEIIN
JUIsL  3a7a4  peajbHOM JKM3HM UM IPOBOJUTH COOTBETCTBYIOIIME BBIUYHUCICHUS
C TNpUMEHEHHEM TNOoJ00HUs U TPUTOHOMETPUUYECKUX (yHKUMN (TOJB3YysCh, TIe
HEO00XO0JIUMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonugecTBo OcHoBHOE OcCHOBHBIE BUJIBI IEATEILHOCTH 00YHAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreiimme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHHUS.
reoMeTpudeckue (GUrypsl u r€OMETPUUYECKHUE Pacno3naBaTh n3ydeHHbIE TEOMETPUUECKUE PUTYPHI,
UX cBoUCTBa. M3mepenue OOBEKTHI. OIPeAeJATH UX B3aUMHOE PACIIOJIOKEHUE, BHINOJIHATH
FEOMETPUUECKUX BEJIUUYNH MHOroyronbHUK, YepTexK 0 YCIOBUIO 3aJa4U.
JIOMaHasl. IIpoBoaUTH NPOCTENIINE TOCTPOCHHUS C IIOMOILBIO IUPKYJIS
CMexHbIE U Y JIMHEUKHU.
BEPTUKAIBHBIE YIJIbL. N3mepATh TMHEWHBIC U YTIIOBBIE BEJIMYMHBI TEOMETPUUYECKUX
Pabota U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUILIUMHU OnpeneyasiTh «Ha TJ1a3)» pa3Mepbl peaIbHBIX 00BEKTOB,
YepTEKAMU. NMPOBOAUTH IPyOYIO OLICHKY UX Pa3MEpOB.
N3mepenue nmuHerHbix | Pemiarhb 3a1a4yn Ha BBIYUCIIEHUE UIMH OTPE3KOB U BEJIUYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
Y yTJIOB

YTJIOB.

Pemiarsb 3a1aun Ha B3aMMHOE PACIIOJIOKEHHE
reOMETPUYECKUX (Uryp.

IIpoBoanTs Kiaccu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTeIbHbIE PACCYKICHNUS.
3HAKOMUTBCS € MCTOPUEH Pa3BUTHUS TEOMETPUN

TpeyrosbHUKN

22

ITonsTHE O paBHBIX
TPEYrOJIbHUKAX

Pacno3HaBaTh napsl paBHBIX TPEYTOJIHBHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHeM IIPU3HAKOB).




Y IEPBUYHBIE
MIPEACTABICHUS

O paBHBIX (pUrypax.
Tpu npuszHaka
paBeHCTBa
TPEYTOJIBHUKOB.
IIpu3Haku

paBeHCTBA
IIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIMAHBI
IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbIE

Y PABHOCTOPOHHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrsa

B TCOMETPHH.
ITpsAMOYTOJIbHBIN
TPEYTOJIBHHUK C YTJIOM
B 30°

BeiBoauTh cienctBus (paBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyIHPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIbHOTO, IPSIMOYT'OJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIBHUKA; CEPEINHHOIO NEPIEHANKYIPA
OTpe3Ka; IEpUMeETpa TPEYroabHUKa.

®opMyIMpPOBaTh CBOKCTBA U MPU3HAKU PAaBHOOEIPEHHOTO
TPEYrOJIbHUKA.

CTpouThb 4yepTexkH, peliaTh 3a4a4M C TIOMOLIBIO
HAXOXKJICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATh NpHU3HAKHU PABEHCTBA IPSMOYTOJIBHBIX
TPEYTOJIBHUKOB B 3a7a4ax.

Hcnonb3oBath 1UGPOBLIE PECYPCHI VI HCCJIETOBAHUS
CBOMCTB M3y4aeMbIX (puUryp.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPUN




[lapannenbHble NpsIMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA

14

[TapamienbHbIE
IPsIMBIE, NX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIC

Y OTHOCTOPOHHUE
YTJIbI, 00pa30BaHHbIC
IIPU NIEPECECYEHNN
IapajuIeIbHbIX
MPSIMBIX CEKYIIEH).
[Ipu3Hax
NapaJUIeIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO PACCTOSHUMN
OT TOYEK OJHOMN
MPSIMOU IO BTOPOU
MPSIMOU.

Cymma yrioB
TPEYTrOJIbHUKA.
Bneninue yrisl
TPEYroJIbHUKA

@®opMyIMPOBATh MOHATHE [1APAJUICIBHBIX NIPSIMBIX,
HAXOJMTH NMPAKTUYECKUE IPUMEPBI.

H3yuarth cBOICTBA yIiI0B, 00pa30BaHHBIX MTPH MEPECCUCHUH
NapaJuIEIbHBIX IPSIMBIX CEKYLIEH.

IIpoBoauTh A0KA3aTEJBCTBA APAIICIBHOCTH ABYX
IPSIMBIX C IOMOILBIO YIJIOB, 00pa30BaHHBIX MPU NEPECCUCHUN
ATUX MPAMBIX TPETHEU MPSIMOM.

BeI4HCasITH CyMMY YIUIOB TPEYTOJIBHUKA U MHOTOYTOJIBHUKA.
HaxoauTsb unciioBble 1 OYKBEHHbIE 3HAUEHHSI YTIIOB

B TEOMETPUYECKHUX 3a7a4ax C UCIIOJIb30BAHUEM TEOPEM

O CYMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN

OKpy HOCTb U KPYT.
['eomeTpuyeckue
MTOCTPOEHUS

14

OKpyX)HOCTb, XOpJ1a
U TUAMETP UX
CBOMCTBA.
KacarenbHas

K OKPY’KHOCTH.
OKpy»XHOCTb,

D®opMyJIHPOBATH ONPEAEJIEHH . OKPYKHOCTH, XOP.IbI,
JIMaMETPa U KaCaTeJIbHOM K OKPYKHOCTH.

MN3yyaTh ux CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBathb, B TOM YKCIIE HCHOJIb3YH UM pPOBHIE
pecypchl: OKPYKHOCTb, BIMCAHHYIO B YTOJI; LIEHTP
OKPY>KHOCTH, BIIMCAHHO! B YI'OJI; PABEHCTBO OTPE3KOB




BIIMCAHHAs B yTOJL.
ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccexrpuca

Y CEpEIVHHBIN
TIEPIICHIUKYJISIP
KaK F'€OMETPUYECKUE
MecTa TOYEK.
OKpyKHOCTB,
ONMCAaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>XHOCTb,
BIIMCAHHAs

B TPEYTOJIbHUK.
IIpocrenmue
3a/1a4u

Ha MMOCTPOEHUE

KacaTelbHbIX.
HUcnoas3oBatrs meroa I MT nis nokasarenscTBa TeopeM

0 IepeceyeHrH OUCCEKTPUC YTII0B TPEYTOJbHUKA U
CEPEANHHBIX IEPIIEHANKYJIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbso I'MT.

OBJageBaTh NOHATHAMHU BIMCAHHOW U ONTMCAHHOM
OKPY’KHOCTEU TPEYTOJIbHUKA, HAXOAUTH LIEHTPHI OTUX
OKPY>KHOCTEM.

Pemiarb OCHOBHBIC 3a1a4U HA IIOCTPOEHME: YIJia, PABHOIO
JAHHOMY; CEpEIMHHOIO MEPIEHANKYIISIPA JAHHOTO OTPE3KA;
IIPSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY

U TIEpIICHANKYIIPHON JaHHOM NPSMOM; OMCCEKTPUCHI
JTAHHOT'O YIUIa; TPEYTOJIBHUKOB I10 Pa3JIMYHBIM JJIEMEHTAM.
3HAKOMUTBCS ¢ HCTOPHEH pa3BUTUS TEOMETPUN

[ToBTOpEeHUE, 06001ICHNE 4 IToBTOpEHUE Pemiate 3a1a4um Ha MOBTOPEHNE, UIUTIOCTPUPYIOLINE CBSA3U
3HAHUI U 00o01IeHNe MEXy pa3JIuYHbIMH YaCTSMHU Kypca

OCHOBHBIX IIOHSATHM

1 METOJOB Kypca

7 xnacca
OBILEE KOJIMYECTBO 68

YACOB I1O ITPOT'PAMME




8 KJIACC

Tpaneuus, ee cpeHss

HaunmenoBanue paznena | KomuuecTtso OcHoBHOE OcHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue

UeThIpeXyroJIbHUKH 12 [Tapamienorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJbHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPEIeICHUA: TapAIIIEIOrpaMMa,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBajpara, Tparneluu, paBHOOOKOM
(MpsSIMOYTOJILHUK, TpaIeuuu, NpsIMOyTrOJIbHON TpaneLuu.
pomO, KBaapar), Ux Jloka3pIBaTh M HCIOJIB30BAThH IIPH PELICHUH 32124
IPU3HAKU U CBOMCTBA. | NPU3HAKHU U CBOWMCTBA: MapajuieaorpamMmma,
Tpanenus. IpsIMOYTOJIbHHUKA, poMOa, KBaJpara, Tparneuuu, paBHOOOKOM
PaBHOOOKas Tpareuuu, NpssMOyTroJIbHON TpaneLuuu.
Y IPSIMOYTOJIbHAS IIpumeHsiTh METOA YABOCHUS MEIUAHBI TPEYTOJIbHUKA.
TpaneLuu. Hcnoan3oBath 11U poBbIE PECYPCHI I UCCIEAOBAHUS
Merton yaBoeHus CBOMCTB M3y4aeMbIX (DUTYD.
MEINaHBbI. 3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUSA T€OMETPUN
IenTpanbHas
CUMMETPUS

Teopema Paseca 1 TeopemMa 15 Teopema Paneca IIpoBoaAMTH OCTPOEHM S C IOMOLIBIO LIUPKYJIS U TUHEUKH

0 IPONOPLIMOHAIIBHBIX U Teopema C UCIOJb30BaHue TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MOJOOHBIE O IPONOPLMOHAIBHBIX | O MPOMOPLUHOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYTOJIbBHUKN OTpE3Kax. IPONOPLUHUOHAIIBHBIN OTPE3O0K.
Cpenusst TUHUS IIpoBoauTh 10KA3aTEIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA. TPEYTOJbHUKA MIEPECEKAIOTCA B OTHOU TOUKE, U HAXOAUTH

CBA3b € HCHTPOM MacCC, HAX0AUTb OTHOIICHUEC, B KOTOPOM




JINHUA.

MCAHAHbI ACIIATCA TOYKOH MX IMCPCCCUCHUA.

[IponopuroHanbHbIE HaxoauTthb mo1o6HbIE TPEYTOIbHUKN Ha TOTOBBIX YepTEkKaX
OTPE3KHU. C YKa3aHHEM COOTBETCTBYIOLIUX MTPU3HAKOB IOI00US.
IlenTp Macc Pemathb 3aga4mn Ha 10100HBIE TPEYTOJIBHUKHU C IOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEIILHOTO MIOCTPOEHUS YEPTEKEN U HAXOKACHUS
[TonoOHBIE 0JJOOHBIX TPEYTOJIbHUKOB.
TPEYTOJIbHUKH. IIpoBoauTh 10KA3aTENBCTBA C UCIIOJIB30BAHUEM
Tpu npusHaka IPU3HAKOB MMOA00US.
nojo0us Jloka3pIBaTh TP MPU3HAKA 000U TPEYTOJIbHUKOB.
TPEYTrOJIbHUKOB. IIpuMeHATH MOTyYEHHbIE 3HAHUS [IPU PEIIEHUN
[Ipumenenue F€OMETPUYECKUX U MPAKTUYECKUX 3a4ad.
noo0us 3HAKOMMTBCS € HCTOPHEH Pa3BUTHUSA T€OMETPUN
IIPU pELIEHUU
IIPaKTUYECKUX 3a/1a4
[Tmomane. Haxoxnenue 14 CaolicTBa IUIOMIAIEH OgBJaeBaTh NEPBUYHBIMHU MPECTABJIEHUAMEU 00 0011ICH
IJIOIAJEH TPEYTOJIbHUKOB r€OMETPUYECKUX TEOpUH IIIOMAIU (Mepbl), (POPMYJITUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (PUTYD. buryp. IUIOLIAAM, BBISCHITH UX HATJISIIHBIA CMBICIL.
[Tnomanu nogoO6HbIX puryp DopMybl BeiBoauTh (hOpMyIIBI TUIOUIAAM TApAJIEIOrpaMma,
JUTSL TUTOLIAAM TPEYroJbHUKA, TPANneuu U3 GopMyJIbl IUIOLIAAN
TPEYTrOJbHUKA, IpsIMOYTOJIbHUKA (KBaJpara).
napajuiesiorpamma, BbIBOAMTH (OPMYJIBI IJIOMIAAH BBITYKJIOTO
Tpaneuuy. YETHIPEXYTOJIbHUKA Yepe3 AUArOoHaIN U Yol MEXKIy HUMHU.
Boruncnenue HaxoauTs ruioniaau Gpuryp, n300pa’k€HHbIX Ha KJIETYATOM

TUTOIIAZIEN CIIOKHBIX

dburyp.

Oymare, HCIOJIb30BaTh pazOueHne GUrypsl Ha 4acTu
U JO0CTpavBaHUE.




[Tnomaau puryp

Ha KJIeT4aToi Oymare.
[Tnomany momo0HbBIX
uryp.

3amauu

C IPAKTUICCKUM
COJIEp’)KaHUEM.
Pemenue 3anau

C TIOMOIITBIO0 METO/1a

Pa3oupaTh npuMepbI UCITOIH30BAaHUS BCIIOMOTaTSIbHON
TUTOIAM JIJISI PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTtsb muiomnaay nof00HbIX GUTYP.

BbIUnCJIATH IUIOIIAINA PAa3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha IUIONIAIb C IPAKTHYCCKUM
CoJIepKaHueM

BCIIOMOTaTEJIbHON
IO

Teopema [ludaropa 10 Teopema ITudaropa, Joxka3biBaTh TeopeMy [ludaropa, ucnoanzoBarh ce

Y Hayaja TPUTOHOMETPUU €€ IPUMEHEHHUE. B MIPAKTUYECKUX BBIYUCIICHUSX.
Onpenenenue D opMyJUPOBATH ONIPEACIICHUS] TPUTOHOMETPUUECKHUX
TPUTOHOMETPUUYECKUX | (YHKIMI OCTPOro yria, HpoBepsATh UX KOPPEKTHOCTb.
(GyHKUIHNA OCTPOTo BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS
yria IpsAMOYT'OJIBHOIO | B MPSIMOYTOJIEHOM TPEYTOJbHUKE.
TPEYTOJIbHHKA, HccaenoBaTh COOTHOIIEHUS MEXAY CTOPOHAMU
TPUTOHOMETPHUYECKUE | B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX C yIiIaMu B 45° u 45°;
COOTHOLLIEHUS 30° u 60°.
B IIPSIMOYTOJILHOM Hcnoan3oBath GopMyIibl TPUBEIEHUS U OCHOBHOE
TPEYTrOJIbHUKE. TPUTOHOMETPHUYECKOE TOXKJIECTBO ISl HAXOXKICHUS
OcHoBHOE COOTHOIICHUHN MEXIY TPUTOHOMETPUIECKUMU (PYHKITASIMHU
TPUTOHOMETPUYECKOE | PAa3IMYHBIX OCTPHIX YIJIOB.
TOXJIECTBO IIprMeHATH NOTyYEHHbIC 3HAHUSI 1 YMEHHUS IPU PEIICHUN

OPAaKTHYECKUX 3aau.
3HAKOMHUTBCS C HCTOPHE pa3BUTUS TEOMETPHUH




YTJ1bl B OKPY>KHOCTH.
BnucanHble 1 onrcaHHBIC
YETHIPEXYTOJIbHUKH.
KacarenbHbIe

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannslie

Y LICHTPAJIbHbBIC
YIJIBI, YTOJI
MEKTY
KacaTeJIbHOU

U XOpJOH.

Yriasl Mexay
Xopaamu

Y CEKYIIUMHU.
Bnoucanusie

U OITMCaHHbBIC
YETHIPEXYTOJIbHUKH,
WX MMPU3HAKU

U CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIPU PEICHUU
T€OMETPUYECKUX
3ajad4.

Bzanmnoe
PacloJIOKEHUE
JBYX OKPY>KHOCTEH,
o01HMe
KacaTelIbHbIC.
Kacanue
OKPY>KHOCTEHN

®opMyJIMPOBATH OCHOBHBIE OIIPEICIICHMS], CBI3aHHBIC

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, EHTPAJIbHBIN YTroJI).
HaxoauTsp BriMcaHHBIE YTIIbl, ONUPAIOIINECS HAa OJIHY AYTY,
BBIYMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbI O BIIMCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBbHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO HU(POBBIX
pECYpPCOB, BIIMCAHHBIE U ONMCAHHBIC YETHIPEX YT OJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOMCTBA M ITPU3HAKU [IPU PELICHUN
3aj1a4




[ToBTOpEeHUE, 0600IIICHNE 4 [ToBTOpEHME PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
3HAHMUI OCHOBHBIX IOHITHHI U MEXIY Pa3TuIHBIMU YaCTSIMHU Kypca

METOJIOB KYpCOB

7 1 8 KIaccoB,

0000111eHNE 3HAHUNA
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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0 IIPOU3BEICHUU
OTPE3KOB XOPJ,
Teopema

HanmenoBanue paznena | KomuuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATEILHOCTH 00YYAIOIIUXCS
(TemnI) Kypca 9JacoB coJiepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAeJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U MIPSAMBIX yTJIOB.
Pemenne TpeyroJibHUKOB bysakui yriaoB oT 0° | BeIBOAMTBL TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB
1o 180°. @opmysl (c pamnycoM OMUCAHHOW OKPYKHOCTH).
TIPUBEJICHHS. BoiBoauTh hopMyJIbI 1J11 BBIYUCIEHUS II0INAAeH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMy.]Ia
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBHUKA YEPE3 IBE CTOPOHBI U YTOJ MEXKIY
Pewenue HUMH, (HOopMyJIia TUIOMIAJAN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEyroIbHHUKOB. JTMArOHAJIM U YTOJI MEXy HUMH).
ITpakTHueckoe PemiaThb TpeyroabHUKM.
TIPUMEHEHHE PemaTp npakTuyeckue 3aaum, CBOASIIMECS
JI0Ka3aHHBIX TEOPEM K HaX0>KJICHUIO Pa3JINYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
[TpeoOpa3zoBanue nogoous. 10 [lonsitue OcBauBaTh NOHAITHE PEOOPA30OBAHUS TOJOOMS.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu npeoOpa3oBaHUM MOJ00US.
B OKPY>KHOCTHU CoOOTBETCTBEHHbIE HaxoauTs npuMepsl ogo0us B OKpyKaroien
AJIEMEHTHI MOJOOHBIX | ACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METPUUECKUE COOTHOIICHUS MEXY OTPE3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C UCHOJIb30BAHUEM

BIIMCAHHBIX YI'JIOB U HOI[O6HBIX TPCYT'OJILHUKOB.
Pemarn reoOMCTPHUYCCKHNC 3aa491 1 3a/1a4U U3 peanLHoﬁ
KHN3HHU C UCIIOJIBb30BaHUECM l'IOI[O6HI>IX TPEYTroOJbHHUKOB




0 TIPOU3BEJCHUM
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
FEOMETPUYECKUX
3aJ1a4

Bekropsl

12

OnpeneneHue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
Ou3nYeCKui

Y TEOMETPUYECKHI
CMBICJI BEKTOPOB.
Paznoxenue BexTopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannarsl
BEKTOpA.

CkansipHoe
IIPOU3BEICHUE
BEKTOPOB, €ET0

Hcnoab30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIeI0BATH T€OMETPUUECKU (TIepeMelieHre)

U ¢pu3NYecKuil (Cuiia) CMBICIIBI BEKTOPOB.

3HaTh onpejieieHHsi CyMMBI U Pa3HOCTH BEKTOPOB,
YMHOKCHHSI BEKTOpA Ha YUCIIO, HCCJIeI0BATH
T€OMETPUYECKUN U (PU3MUECKHI CMBICIIBI ATUX OTEpaIuil.
PemiaTh reoMeTpUUeCcKue 3aa91 C UCITOJIb30BAHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 IBYM HEKOJUTHHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKAIIPHOE ITPOU3BEICHUE BEKTOPOB,
BBIBOJIMTH €TI0 OCHOBHBIE CBOMCTBA.

BbIuncjasiTb CyMMy, Pa3HOCTb M CKQJIIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOPIMHATAX.

IIpuMeHSATH CKaNIpHOE IPOU3BEACHHUE TSI HAXOXKICHUS
JUTMH U YTIIOB




IPUMEHEHNE
JUISL HAX 0K ICHUS
JUTVH U YTJIOB.
Pemenne 3amau
C ITIOMOIIIBIO BEKTOPOB.
IIpuMmeHeHne BEKTOpOB
JUISL pELICHUS 3a1a4
17635097
JlekapTOBBI KOOPIMHATHI 9 JlexapTOBBI OcBauBaTh NOHATHE IPIMOYTOJIBHON CUCTEMBI
Ha IJIOCKOCTH KOOPAUHATHI TOUYEK KOOPAMHAT, IEKAPTOBBIX KOOPJIANHAT TOYKH.
Ha IIJIOCKOCTH. BbIBOAMTH ypaBHEHHUE NPSIMOU U OKPYKHOCTH.
YpaBHEHUE NPSIMON. Bb1aeJATh OJHBIM KBAAPAT 11 HAXO0XKIACHHUS LIEHTPa
YpaBHeHHE Y paauyca OKpPY>KHOCTH I10 €€ YPaBHEHHUIO.
OKPY>KHOCTH. Pemarhb 3a1a4M Ha HAXO0XKJCHUE TOYEK
Koopannatel Touek [IEpEeCeUYEHNUs NPAMBIX U OKPYKHOCTEH C IIOMOILBIO METOAA
IIEPECCUCHUS KOOp/JIMHAT.
OKPYKHOCTH Hcnonb30BaTh CBOMCTBA YTII0BOr0 KO PUIIMEHTA IPSIMON
Y TIPSMOM. IIPU PELLIEHUH 3a]1a4, JUIsl ONPEEIICHUs PACIION0KEHUS
Meton koopauHaT IIPSIMOM.
IIPU PELICHUU IIpumeHsITh KOOPAUHATHI [TPU PELICHUU
FE€OMETPUYECKHUX F€OMETPUYECKHUX U MPAKTUYECKUX 3a/a4,
3a1a4, MPAKTUYECKUX | UL TIOCTPOCHUS MATEMAaTUUECKUX MOJEIEN
3aaa4 peanbHbIX 3a7a4 («METOJl KOOPAUHATY).
IMoab30BaThLCA 1151 HOCTPOCHUS U UCCIIEAOBAHUIN
U POBBIMU peCypcamu.
3HAKOMHMTBHCH € HCTOPHEN Pa3BUTHUS TEOMETPUU




[IpaBusibHBIE
MHOTOYTOJIbHUKH.
J{muHa OKpYKHOCTH

Y TJIOIIA/Ib KpYTa.
Brruucnenue miomanen

[IpaBusibHBIE
MHOTOYTOJIbHUKM.
Yucmao n. Jlnuna
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

®opMyIMPOBaTh OINPECICHNUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAHUTb UX 3JIEMEHTHI.
IHob30BaThLCSI NOHATUEM JUIMHBI OKPY’KHOCTH, BBEICHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJsTh
YUCJIO T, JUIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTh MEpexoa OT paAMaHHON MEPHI yIia

K IPaJlyCHOM 1 HA0OOPOT.

OnpenessiTh IUIOMIAb KPyTa.

BoiBoauTh GopMy.Jibl (B rpayCHOMN U paluaHHON Mepe)
JUISL JUTAH IyT, TUIOIAJEN CEKTOPOB U CETMEHTOB.
BbI4ncJasiTh I101aam Guryp, BKIFOYAOUIMX 3JIEMEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTts ruiomany B 3aj1a4ax peajbHON KU3HH

JIBM>KEHUS TTTIOCKOCTH

ITonsTue o ABMXKEHUU
TJIOCKOCTH.
[TapannensHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

MIPY PEIICHUM 3a7a4

Pa30uparte npuMepsbl, WUTFOCTPUPYIOIIUE TOHATHUS
JIBUKCHUS.

®opMyIMPOBaTh OIPEIEICHUS [TAPALIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOW CUMMETPHHU.

BbIBOAMTH MX CBOVCTBA, HAXOAMTH HETIOIBH)KHBIE
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUN ITPOCTEUILINX
Puryp.

IIpuMeHsaTh napaaienbHbli IEPEHOC U CUMMETPUIO
IIPU PEIICHUU TeOMETPUUECKUX 3314 (pa3oupaTh
IPUMEPBHI).

Hcnonb30BaTh 11 IOCTPOEHUS U UCCIEA0OBAHUN
1 pOBbIE pECypChI




[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AIUS 3HAHUU

[ToBTOpEHUE
OCHOBHBIX OHSATUI

Y METOJ0B KypCOB
7-9 xnaccos,
o0o011eHne

Y CUCTEMAaTHU3aLIHs
3HaHuu. [Ipocreiimme
F€OMETPUYECKUE
buUrypsl u ux
cBoricTBa. M3mepenne
F€OMETPUYECKUX
BEJTUYMH.
TpeyroapHUKHU.
[TapannensHbie

U MIEPIICHIUKYJISIPHbBIC
psIMBIE.
OKpY»XHOCTb U KpYT.
I'eomerpuueckue
IOCTPOCHUS. YTIIbI

B OKPYHOCTH.
Bniucannsie

Y OTNIMCAHHbIE
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsamas

1 OKPYXHOCTb.

OnepupoBath NOHATHAMM: (PUTrypa, TOUKa, IpsiMasi, yro,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBI U PABHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMAHA,
OMCCeKTpuca U BbICOTA TPEYTOJIbHUKA, TAPAIIIEIIOrpaMM,
pOMO, IPAMOYTOJIBHUK, KBaIpaT, TPAINlEeUUs; OKPY>KHOCTb,
KacaTelbHasl; paBEHCTBO U nojiodue ¢uryp,
TPEYTOJIBHUKOB; MMAPAJUIENIBHOCTD ¥ NEPIIEHANKYJIIPHOCTD
NPSAMBIX, YTOJI MEXAY NPSIMBIMU, CHMMETPHSI OTHOCUTEIIEHO
TOYKHU U NPSMOW; JUIMHA, paCCTOSIHUE, BEIUYMHA YIJIa,
IUIOIIAb, IIEPUMETP.

Hcnoab3oBath (popMyJibl: nepuMeTpa U IIIOMIAIN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIAAU KPyTa,
o0bemMa MpsIMOYTOJIbHOTO MapaJljiesIeuIeaa.
OnepupoBatb NOHATHAMM: IPSIMOYTOJIbHASL CUCTEMA
KOOPAUHAT, BEKTOP; HCIOJb30BATH 3TH ITOHATHUS

JUIS TIPEICTABJICHUS JAHHBIX U PELICHU 3a1a4, B TOM YHCIIe
U3 IpYruX y4eOHbIX MPEIMETOB.

Pemath 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUM,
WJUTFOCTPALIAIO CBA3EN MEXAY Pa3IMYHBIMU YaCTSIMU Kypca.
Bbi0upath MeTo [UIsl pelIeHUs 3a/1a4u.

Pemathb 3a1a4u 13 NOBCETHEBHOM KU3HU




YeThIpeXxyroJbHUKH.
Brincanubie

Y OTIMCaHHbBIC
YEThIPEXYTOJIbHUKH.
Teopema I[Tudaropa
U Hayaja
TPUTOHOMETPHH.
Pemenne o0Omux
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
MJIOCKOCTH.
Jmxkenus. [Togobue.
Cummertpust.
[Lnomans.
Brruncienune
romanaei. I nomann
no1I00HBIX GUTyYp.
JlexapToBbI
KOOPJIMHATHI

Ha IJIOCKOCTH.
Bexropsl

Ha IJIOCKOCTH

OBILIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME
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PABOYASA TIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1H(DPOBOM MHpE BEPOSITHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIIYIO 3HAYMMOCTD, KaK C TOUKH 3PEHUS MTPAKTHUECKUX MPUIOKEHHUH, TaK U UX POJIU
B 00pa3oBaHUU, HEOOXOIUMOM KaXKJI0MY 4elloBeKy. Bo3pacraer uncino npodeccuit, npu
OBJIAJICHUH KOTOPBIMH TpeOyeTcs Xopoias 6a30Bast OATOTOBKA B 00JIaCTH BEPOSATHOCTH
U CTaTHUCTUKH, Takas TMOJIOTOBKAa Ba)KHA IJisi TMPOJODKEHHS 0O0pa3oBaHUS U IS
ycreumHon npogecCUOHATbHON Kaphephl.

Kaxxpiii yenoBek MOCTOSIHHO IPUHKUMAET PEIIEHUS] HA OCHOBE UMEIOLUXCS Y HErO
JaHHBIX. A 711 0OOOCHOBAHHOTO NPUHATUS PELIEHUS B YCJIOBHUSX HEAOCTaTKa WU
n30bITKa HWHGOpPMALIUM HEOOXOJUMO B TOM 4YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOATHOCTHOE M CTAaTUCTUUECKOE MBIIIUICHHUE.

VIMeHHO 1M03TOMY OCTpPO BCTajla HEOOXOAUMOCTh COPMHUPOBATH y 00YUArOIIMXCS
(YHKUIHMOHAIBHYIO TPAMOTHOCTh, BKJIIOYAIOUIYI0 B CE€OSl B KayeCTBE HEOTHEMIIEMOM
COCTaBIISIIOIIECH YMEHUE BOCIPUHUMATh M KPUTHYECKH aHATU3WPOBATHh WH(OPMAIIHUIO,
IPE/ICTABIICHHYIO B Pa3JIMYHBIX (POpMax, MOHUMATh BEPOATHOCTHBIM XapaKTep MHOTHUX
pEAbHBIX TPOIECCOB M 3aBHUCHUMOCTEH, MPOU3BOIUTH MPOCTEHIINE BEPOSATHOCTHHIC
pacueTsl.

3HaKOMCTBO B Y4eOHOM Kypceé C OCHOBHBIMH MpHHIMIIAMUA cOOpa, aHaln3a
¥ TPEICTaBICHUS NAHHBIX M3 PA3NUYHBIX Ccdep XU3HU OOIIecTBa M TOCYyAapCTBa
npuoOmaeT oOydalomuxcs K OOIIEeCTBEHHbIM HHTepecaM. I3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHW3allMy Mepedbopa W ToJcYeTa dYucia
BAapUAHTOB, B TOM YHWCJE B MPUKIAAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMHU TEOpPUU
rpadoB co3gaeT MaTeMaTHYeCKUi (QyHIaMeHT 1 (OPMUPOBAHUS KOMIIETCHIIUMA
B oOnactu uHGOpPMATUKH U IMGPOBBIX TexHosoruil. Ilpu wu3yyeHuMm CTaTUCTUKU
U BEPOSATHOCTHU 00O0TaLIAIOTCS MPEACTaBICHUs 00YyYarOIUXCsl O COBPEMEHHON KapTHUHE
MHUpPa ¥ METOJaX €ro MCCIeIOBaHMs, (OPMHUPYETCS MOHMMAaHUE POJIM CTATUCTHKHU Kak
MCTOYHUKA COIMAIBbHO 3HAUMMON MWHGOpMalMU U 3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOT'O MBILUICHUS.

B cooTBeTcTBMUM ¢ MaHHBIMH LIEISMH B CTPYKTYpE MPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCT U CTAaTUCTHKA» OCHOBHOTO 001Iero 00pa30BaHUs BbIICICHBI CICIYIOIINE
coJiep)kaTenbHO-MeToanueckue JauHuM: «lIpencTaBieHrne AaHHBIX W OINUCATENbHAs
CTaTHCTHKa», «BeposaTHOCThY, «DmeMeHThl KOMOMHATOpUKH», «BBeneHue B TEOPHIO
rpadoBy».

Copepxxanne nunHun «llpencraBieHne NaHHBIX M OINHKCATENbHAs CTATUCTUKA»
CIIy’KUT OCHOBOM 1Jisi POPMUPOBAHUSI HABBIKOB paOOThl ¢ MHGOPMALIME: OT YTEHHUS U
UHTEpIpeTaluu HUH(pOpMalMM, TMpeAcTaBIeHHOW B TaOiMIax, Ha JAUarpaMMax u
rpadgukax, no0 cOopa, MPEACTaBICHUS M aHajiu3a JaHHBIX C MCIOJb30BaHUEM



CTATUCTUYECKUX XapaKTEPUCTHK CpPEOHUX U pacceuBaHus. Pabortas ¢ gaHHBIMH,
oOydaroluecsi ydarcs CUYUTBIBATh M HUHTEPIPETHPOBATh JAaHHBIC, BBIIBHUIaTh,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUIOTE3bI, PA3MBILUIATH HaJl PaKkToOpamH,
BBI3BIBAIOIIMMHI H3MEHYMBOCTh, U OIICHHBATh MX BIUSHUE Ha paccMaTpUBacMbIe
BEJIMYUHBI U MTPOLIECCHI.

NHTyuTUBHOE TIpEACTaBIIEHHE O CIy4yalHOM W3MEHUYMBOCTH, WCCIEAOBAHHE
3aKOHOMEPHOCTEN M TEHACHUMK CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3yYECHUS
TEOPUU BEPOSATHOCTEH. bolibllioe 3HaueHne UMEIOT MPAKTUYECKUE 3a/1aHUs], B YaCTHOCTHU
OTIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJIECIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBIONO 00U CITydaifHOTO COOBITHSI.
[Tpu n3ydeHnun yueGHOro Kypca o0ydaromuecs 3HaKOMSTCS ¢ IPOCTEHIIIMMHU METOJaMH
BBIUHCIICHUSI BEPOSTHOCTEH B CIyYyaWHBIX OJKCIEPUMEHTaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU HCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHaMH, MO3BOJIAIOIIMMHU CTABUTh U
pemiath 0oJiee clioKHbIe 3a7aun. B yueOHbIi Kypc BXOJAT HauyalbHbIE IPEICTABICHUS O
CIIy9aiiHbIX BETUYMHAX M UX YMCIOBBIX XapaKTePUCTHKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaromIMXcCs
C MHOXXECTBAaMH W OCHOBHBIMH OIEpalMsIMH HaJl MHOKECTBAMH, PACCMaTPUBAIOTCS
npuUMephl TPUMEHEHHWs N7 pElIeHUs 3a7ad, a TaKkXKe HCIOJIb30BaHUSA B JPYTHX
MaTeMaTHUYECKUX Kypcax U yueOHBIX MpeAMETax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc « BeposITHOCTh U CTaTUCTHKA», B KOTOPBIN
BXOJAT pasznensl: «llpencraBieHne JaHHBIX M ONUCATeNbHAs CTaTHCTHUKAY,
«BeposTHOCTBY, «D11eMEeHThl KOMOMHATOPUKWY», «BBenenue B Teoputo rpadony.

OO6miee YMCIIO 4YacoB, PEKOMEHJOBAHHBIX JJisi HM3y4eHHUs] Y4eOHOro Kypca
«BeposiTHOCTh M craTtucTHKay, — 102 vaca: B 7 kiacce — 34 vaca (1 vac B Hemeno),
B 8 kiacce — 34 yaca (1 gac B Henento), B 9 kimacce — 34 yaca (1 gac B Henenio).

COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpeacraBnenrie AaHHBIX B BHUAE TaONuI, AMarpamm, rpaduxoB. 3amnojgHEHHE
Ta0JIMIl, YTEHHE U MOCTPOCHUE AUarpamm (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpaduKoOB peajbHBIX IMpoieccoB. M3BiaedueHnne uHpoOpMaLMK M3 AUarpaMmm
U TaOJIMI, UCIIOJI30BAaHUE U UHTEPIIpETaUs JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelHee apu@MeTHdyeckoe, MeAuaHa, pa3Mmax,
HauOOJbIIEE U HAMMEHBIIIEE 3HaUeHUsI HaOopa YMCIIOBBIX JaHHBIX. [[puMepsl ciryyaitHoOM
U3MEHYUBOCTH.

CnyyailHbIl SKCIIEPUMEHT (OMBIT) U CllydyailHOE cOObITHE. BEpOATHOCTH M yacToTA.
Posb ManoBeposITHBIX U MPAKTHUECKH JTOCTOBEPHBIX COOBITHI B MPUPOE U B OOIIECTBE.
MoHneTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedbpo. Crenenb BepuuHbl. Uncio pedbep u cymmapHasi CTEreHb
BepiuH. IIpencrasnenue o ca3Hoctu rpada. Lenu u nukisl. Iyt B rpadax. O6xon



rpacda (dinepoB nyTh). [IpencraBiaenue o6 opueHTHpOoBaHHOM rpade. Pemenue 3agau
C TIOMOIIEI0 TPadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUAE TaOIUII, JUarpamm, rpadukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOAMHOKECTBO. Onepanuy HaJi MHOKECTBaAMMU:
oObeIMHEHUE, NepeceyeHue, nonoiaHeHue. CBoOMCTBa omnepanuid HaJ MHOKECTBAMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEIEIUTENBHOE, BKIOUeHUs. Mcnonb3oBanne
rpaduyecKkoro MpeACTaBICHUS MHOXXECTB JJIsi OIMMCAHUS PEATbHBIX MPOIECCOB U
SIBJICHUM, [TPU PEILICHUN 3a]1a4.

N3mepenune paccenBaHus JAaHHBIX. Jlucrepcuss M CTaHOAPTHOE OTKJIOHEHME
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHus.

DnemMeHTapHbIe COOBITUS ciyyaiiHOTro omnbITa. Ciay4aiiHble coObITHs. BeposaTHocTH
coObITHI. ONBITBI C PAaBHOBO3MOXHBIMH 3J€MEHTAapHBIMU COOBITHSAMU. CiydailHbIi
BbIOOp. CBSI3b MEXKIY MaJOBEPOSITHBIMU U NMPAKTUUECKU JTOCTOBEPHBIMU COOBITUSIMU B
OpUpoJie, OOIIECTBE U HAYKe.

JlepeBo. CBONMCTBa NEPEBBEB: €IMHCTBEHHOCTHh ITyTH, CYIIECTBOBAHHUE BHUCSYECH
BEpPILUHBI, CBSI3b MEXJY UYHCIOM BEpIIMH U 4HucioM pebep. IlpaBuiio yMHOXeHUS.
Pemenue 3amau ¢ momoiibio rpados.

[IpotuBononoxueie coobiTus. uarpamma Ditniepa. OObeIUHEHNE U IEpECEUEHUE
coObiTii. HecoBmecTHbie coObITHS. DOpMmylsia CIOXKEHHSI BEpOSATHOCTEH. YclnoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IIpencraBneHue
DKCIIEPUMEHTAa B BHJAE JAcpeBa. PemeHue 3agad Ha HAxXO0XKIECHUE BEPOATHOCTEU
C IOMOIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, JUarpamm Jdiliiepa.

9 KJIACC

[IpencraBienue JaHHBIX B BUJIE TAOJUI, JAUarpaMm, rpadukoB, MHTEpHpETAIUs
JTaHHBIX. UTeHHEe U TOCTpOEHUE TabIuIl, IUarpamMmm, rpaduKoB MO PEaTbHBIM JaHHBIM.

IlepecranoBku u Qakropuan. CodeTaHuss WM YUCIO coYeTaHUN. TpeyrojbHUK
ITackans. Pemenne 3ama4 ¢ uCmoiab30BaHUEM KOMOMHATOPHKH.

['eomerpuyeckas BeposATHOCTh. CiaydalHbBIE BBIOOp TOYKH ®3  (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanune. Ycnex u Heyaaua. Cepusi ucnblTaHuil 10 mepBoro ycmnexa. Cepust
ucneiTanuii bepaymim. BepostHocTu coObITHiI B cepun uctibiTanuii bepryiu.

CnyyailHasg BeJIMYMHA W pacCOpelesieHHe BepoATHOCTEW. MaremaTudeckoe
oXuaaHue u nucnepcus. [IpuMepbl MaTeMaTUYECKOTO OKUAAHUSA KaK TEOPETHUUECKOTO
CPEIHEr0 3HAYCHUS BEJIWYMHBI. MaTEMATUYECKOE OXKUIAHUE U JUCIEPCUS CIyYaHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIum.

[TonsiTue 0 3aKoHe OONBIINX UKcell. Mi3MepeHne BepossTHOCTEHN ¢ MOMOIIBIO YaCTOT.
Ponp 1 3HaUeHME 3aK0HA OONBIINX YHUCEIT B MPUPOJIC U OOIIECTBE.



IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIE pE3yabTAaThl OCBOCHHUS TPOrPAaMMbI Y4EOHOTO Kypca K KOHITY
oOyueHus B 7 Kjacce.

Yurate wuHpOpMaLMIO, TNPEACTABICHHYI0 B TalOiuIax, Ha Jauarpammax,
MPE/ICTaBIATh JaHHbIE B BUJIE TAOHUI, CTPOUTH AUATPAMMBI (CTOIOUKOBBIE (CTOI0UYATHIC)
U KPYTOBBIE) [10 MaCCUBaM 3HaUYCHUH.

OnuceIBaTh U HHTEPIPETUPOBATH PEAIIBHBIE YNCIIOBBIC JAHHBIC, IPEICTABICHHBIC B
TabnuIax, Ha Auarpammax, rpaukax.

Hcnonb30Bath A1 ONUCAaHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEAHEE
apupMeTnYecKoe, MeIMaHa, HanOoJIbIIee U HAUMEHbLIEE 3HAYEHUS, pa3Max.

HmeTs npecTaBieHue o cilydaiiHOM M3MEHYMBOCTH HA PUMeEpax LeH, PU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEACTABICHHE O CTATUCTUUYECKOMN
YCTOMYHUBOCTH.

[IpeameTHbIe pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

N3BnekaTs u peoOpa3oBbIBaTh MH(YOPMALIHIO, MMPEICTABICHHYIO B BHJC TaOJIHII,
auarpamMm, rpauKoB, MPEICTABIATh JJAHHBIE B BUE Ta0JIUIl, TuarpaMm, rpauKoB.

OnuceIBaTh TAHHBIE C TOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEH: CPETHUX 3HAUCHUI
U Mep paccerBaHus (pa3Max, JUCIIEPCUS U CTaHIAPTHOE OTKIIOHEHHUE).

HaxoauTh 4acTOTBHI YHCIOBBIX 3HAYCHWH W YacTOTHI COOBITHI, B TOM YHCIE
0 pe3yJIbTaTaM U3MEpPEHUN U HaOJII0ICHUI.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHMM B OIBITaX, 3HAas BEPOATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMHU
COOBITHSIMU.

Hcnonb3oBath rpadudeckue MOJEIH: JIEPEBO CIIYYalHOTO JKCIIEPUMEHTA,
JIarpaMmebl Diliepa, YhuciaoBas npsimas.

OnepupoBatTh MOHATUIMHU: MHOKECTBO, TTOAMHOKECTBO, BBITIOJIHATH ONEpallii Ha/l
MHOKECTBAMHU: OOBEAWHEHHE, IIEPECCUCHHE, JONMOIHEHUE, IEePEUYUCIATh DJIECMCHTHI
MHOXECTB, MIPUMEHATh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe MpeicTaBIeHne MHOKECTB U CBA3€H MEXTy HUMH JIJIS
OTHCaHMS TIPOLIECCOB U SBJICHHM, B TOM YUCJIC TIPU PEIICHUH 3371a4 U3 IPYTUX YICOHBIX
MPEIMETOB U KyPCOB.

[IpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
o0yueHus B 9 kiacce.

W3Brnekath U mpeoOpa3oBbIBaTh HWH(OPMAIINIO, MPEACTABICHHYIO B PAa3IHYHBIX
WCTOYHHMKAX B BHUJAC TaONWIl, nuarpamm, TpaduKoB, MPEACTABIATH JaHHBIC B BHJE
Ta0IuIl, AUarpamMm, rpaduKoB.



Pemarp 3amauM  OpraHuM30BaHHBIM  IIEpeOOpPOM  BapHMaHTOB, a  TaKke
C HCTIOIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh ONMKUCATENBHBIE XapAKTEPUCTUKHU JJI1 MACCUBOB YHCIIOBBIX JAHHBIX,
B TOM YHCJIE€ CPEIHAE 3HAYECHHSI U MEPBI PACCEUBaHUS.

HaxoauTe 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCJE IOJIB3YACH
pe3yJibTaTaMy MPOBEACHHBIX U3MEPEHUI U HA0JIIOIEHUH.

HaxoauTs BEpOSITHOCTH CITy4ailHBIX COOBITHI B M3yUEHHBIX OIBITAaX, B TOM YHCIIE B
OMbITaX C PaBHOBO3MOKHBIMH JIEMEHTApPHBIMU COOBITUSIMHU, B CEPHSIX HCHBITAHU 110
IIEPBOr0 YCIIEXa, B CEPUSIX UCIBITAHUN bepHyium.

MMeTp npeAcTaBICHUE O CIIy4aiiHOW BEJIMYMHE U O PACIIPEIAEICHUHN BEPOSATHOCTEN.

WMmeTe mnpeAcTaBieHME O 3aKOHE OONBIIMX YHCENT Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CIy4YalHOH HM3MEHYMBOCTM M O POJM 3aKOHA OOJBIIMX YHCEN
B IPUPOJIE U OOILIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazaena |Komnuectso OCHOBHOE COJIepKaHNE OCHOBHBIE BU/IBI JICITEIIBHOCTH 00YyYaIOIIUXCs
(Temsl) Kypca 4acoB
[IpencraBieHne JaHHBIX 7 IIpencraBnenue qaHHBIX OcBauBaTth CIOCO0BbI MPEACTABICHUS

B TaOnuuax. [Ipaktuueckue
BBIYHCIICHUSI TIO TAOJTUYHBIM
JnaHHbIM. V3BNeueHue

U MHTEPIpETaIns
TaOIMYHBIX TAHHBIX.
[Ipaktrnueckas pabota
«Tabmuisy.

['padmueckoe
MIPEICTABIICHUE TAHHBIX

B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamM. UreHue u
MOCTPOEHUE AHArPamMM.
[Tpumepst nemorpaduaeckux
JUarpamm.

[IpakTrueckas padora
«JlmarpamMmbI»

CTATUCTUYECKUX JAHHBIX M YUCIOBBIX MAaCCUBOB
C MOMOILBIO TAOJIUI] ¥ IUArPaMM C UCIIOJIb30BAHUEM
aKTyaJIbHBIX M BaXXHBIX JAHHBIX (IeMorpaduueckue
JaHHbIE, IPOU3BO/ICTBO POMBILIUIEHHOM

Y CEJIBbCKOXO3SIMCTBEHHOW NMPOAYKIINH,
OOIIIECTBEHHBIE W IPUPOIHBIC SBJICHHUS).

N3yuaTh MeTOABI pabOTHI C TAOTUIHBIMU

U rpaUuecKuMU MPEICTaBICHUSIMH JaHHBIX

C MOMOIIIBIO IU(PPOBBIX PECYPCOB B XOA€
MPAKTUYECKUX PadOT

OnucaresapHas CTAaTUCTUKA

Yucnossie HaOOphl. CpenHee
apupMeTHIeCcKoe.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
HEHTpaJbHON TeHACHIIMU (Mepa IIEHTpa), B TOM YHCIIe




Menunana yucioBoro Habopa.

Y CcTOMYUBOCTH METUAHBI.
[IpakTudeckas padbota
«CpenHue 3HaUCHU.
HauGonplee n HauMeHbIIIEE

3HAYCHHUS YUCIIOBOTO HAabopa.

Pasmax

cpenHee apupMeTHIECKOe, MEANAaHa.

OnucepIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
CpeIHero apu(MeTH4ecKoro U MeJuaHsbl.

Peniats 3agaumn.

H3y4yars cBOMCTBA CPETHUX, B TOM YHCIIE

C MIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA. HaUOOJIbIIIEE U HAUMEHbBIIIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

PemaTh 3a1a4u Ha BBIOOp crioco0a onucaHus
JAHHBIX B COOTBETCTBUU C PUPOION JAHHBIX

U LEJISIMU UCCIIEI0BAHUS

CiyuaiiHasi UBMEHYMBOCTD

CiyuaiiHast "BMEHYUBOCTh
(mpumepsr). Yactora
3HAYEHHI B MaCCHBE
JNaHHbIX. [ pynmnupoBka.
I'mcrorpammel.
[Ipaktruueckas padbota
«CnyyaiiHast ©'3MEHYHBOCTb

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUM B MAaCCHBE
JTAHHBIX, TPYNIIUPOBKA JAHHBIX, TUCTOTpAMMA.
CTpouTh U aHAJIU3MPOBATH THCTOTPAMMBI,
NOAOUPATH MOAXOIAIINAN AT TPYIITHUPOBKHU.
OcBauBathb rpaduyecKue MpeICTaBICHUS pa3HbIX
BUJIOB CJIy4aHOW U3MEHYMBOCTH, B TOM YHCJIC

C MOMOIIBIO IIU(GPOBBIX PECYPCOB, B X0OJ1€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencraBiienue 3amaun

¢ momorteto rpada. Crenenp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pebep u cymmapHas

OcBauBath noHsiTusi: rpad, BepurHa rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIIUHBI), LICTIh

U ITUKJL.

OcBauBaTh NOHSITUS: TTYTh B Tpade, SHUIEPOB MyTh,
o0xop rpada, OpMEeHTUPOBAHHBIH rpad.




cTerneHb BepuuH. Llens

u 1ukiI. [1yTs B rpade.
[IpencraBieHue 0 CBA3HOCTH
rpada. O6xon rpada
(3iis1IEpOB MyTH).
[IpencraBnenue

00 OpHEHTUPOBAHHBIX

rpagax

Pemathb 3a1a41 Ha TOMCK CYMMBI CTEIIEHEW BEPILINH
rpada, Ha mouck ooxozaa rpaga, Ha MOUCK MyTen

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh c1OCOOBI ITPEICTABICHUS 33/1a4 U3 Kypca
anredppl, FEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYrUX
IPEIMETOB € MOMOILBIO rpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE LENH, PYHKINOHAIbHBIE
COOTBETCTBHS) Ha IPUMEPaAxX

BepoATHOCTh 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHbIN OIBIT

U ClIy4ailHOoe cOOBITHE.
BeposATtHOCTh M yacToTa
coObITHsi. Poib
MaJIOBEPOSITHBIX

Y TIPAKTUYECKH JIOCTOBEPHBIX
COOBITHH B IPUPOJIC

u B obmiectBe. MoHeTa

U UTpaJIbHAs KOCTh B TCOPHH
BEPOSITHOCTEM.
[Ipaktuueckas pabora
«YacToTa BbIMIaICHUS OpIIay

OcBauBaTh NOHATHSA: CIIyYaANHBIN ONIBIT

U CcllydyaifHOE COOBITHE, MaJIOBEPOSITHOE

U MPAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuyaTh 3Ha4UMOCTH MAJIOBEPOSTHBIX COOBITHI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEpPax
(aBapuM, HECHACTHBIE CITy4YaH, 3alUTa IEPCOHAILHON
uHpOopMaIuy, repesaya J1aHHbIX).

H3y4arh posb KIIACCUYECKUX BEPOSATHOCTHBIX
Mojienelt (MoHeTa, UrpajibHasi KOCTh) B TEOPUH
BEPOSATHOCTEM.

Ha6aroaaTh U M3y4aTh 4acTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YKCJIE C TIOMOIIBIO IIU(PPOBBIX
PECYPCOB, B X0/I€ MPAKTUYECKON paboThI

O0o0011eHue,
CUCTEMATH3allA 3SHAHUHN

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposTHOCTS CitydaiiHOTO
COOBITHS

IToBTOPATH HU3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUH.

Pemars 3aga4u Ha NPEACTABICHUE U OMTUCAHUE
JTAHHBIX C MIOMOIIBIO U3YYEHHBIX XapAKTEPUCTHK.




OO0cy:xaaTh npuMepbI CIYIANHBIX COOBITHI,
MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, X POJIK B IPUPOJIE U KU3ZHU
YeJioBeKa

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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8 KJIACC

7 xJjacca

OnucarenpHasi CTATUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.
Cpennue ymncioBoro Habopa.
Crnyqaitnbie cOOBITHS.
BeposiTHOCTH 1 4aCTOTHI.
Knaccuueckue Mmoaenu
TEOPUU BEPOSTHOCTEHU:
MOHETA U UTPaJIbHAS KOCTh

HanmenoBanue pasnena |[KonuuecTBo OcHoBHOE cozepkanne OcHOBHBIE BUJIbI ACSTEIBHOCTH O0YYarOIINXCS]
(Temsl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH N3YYEHHOE U BHICTPAMBATDH CUCTEMY

3HAHUMU.

Pemiarb 3a1a4m Ha NIpEACTABICHUE U ONMCAHUE
JIAHHBIX C TIOMOIIBIO N3yYECHHBIX XapAKTEPUCTHK.
Pemiarh 3a1a4yu Ha peICTABICHUE ITPYIIIIUPOBAHHBIX
JTAHHBIX U ONMCAHUE CIy4YalHOW N3MEHUYUBOCTH.
Pemiars 3aga4m Ha onpeeieHUe 4acTOThI
CIIy4ailHbIX COOBITUI, 00CYKIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHH, MAJIOBEPOSITHBIX

Y MPAKTUYECKHU TOCTOBEPHBIX CIIYHYailHBIX COOBITHIA,
UX POJIY B IPUPOJIE U )KU3HU YEJIOBEKA

Onepaunu

OmnucarenbHas CTATUCTHKA. 4 Otknonenus. ucnepcus OcBauBaTh NOHATHSA: TUCTIIEPCUSI U CTAHIAPTHOE
PaccenBanue NaHHBIX YK CIOBOTO Habopa. OTKJIOHEHHE, UCII0JIB30BATh 3TH XapaKTEPUCTUKN
CraHIapTHOE OTKIIOHEHUE JUISl ONTUCAHUSI PACCEUBAHMS TAHHBIX.
YHICIOBOI0 Habopa. BoiaBUraThH rUNOTE3bI 00 OTCYTCTBUU WM HATTUYUU
JlmarpaMMbl paccenBaHus CBSI3M 10 JUarpaMMamM pacCerBaHUs.
CrpouTs AriarpaMMbl pacCEMBaHUs 110 UMEIOIIMMCS
JTAHHBIM, B TOM YHCJIE€ C TOMOILbIO KOMIIBIOTEPA
MHuosxecTBa 4 MHO0XeCTBO, MOAMHOXKECTBO. | OcBaMBaTh NOHATHS: MHOKECTBO, 3JIEMEHT

MHOKECTBA, ITIOJMHOXKECTBO.




HaJl MHOKECTBAMHU:
o0beIMHEHUE, TIEpEeCceUCHHUE,
JIOTIOJTHCHHE.
CgolicTBa onepanui
HaJl MHOKECTBAMHU:
MIEPEMECTUTEIBHOE,
coueTaTesbHOE,
pacupeaeuTeNIbHOE,
BKJIFOUCHHUS.
['pacmueckoe
MPEJCTABIICHHE
MHOKECTB

BbInoOJIHATH Onepanuu HaJ MHOKECTBAMU:
o0beIMHEHHE, TIEpeceUeHHUE, JOTOTHEHUE.
Hcnosib30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATEIIbHOE, PACIIPEICIIUTENBLHOE, BKIIFOUCHHS.
Hcnoab3oBaTh rpaguyeckoe MpecTaBIeHUe
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB

U SIBJICHUM, TIPU PEIICHUH 33724 U3 IPYTUX yUeOHBIX
MPEIMETOB U KypPCOB

BeposTHOCTB ciy4aliHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Cryqaitabie cCOOBITHS.
braronpustcTByromume
AJIIEMEHTapHbIE COOBITHSI.
BepostHOCTH COOBITHIA.
OMnBITHI ¢ pABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU COOBITHSIMH.
Crnyualinbiii BEIOOD.
[Ipaktrueckas pabora
«OnBITHI

C PAaBHOBO3MOKHBIMH
DJIEMEHTAPHBIMU
COOBITUSIMI

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
CIIyJaitHOe COOBITHE KaK COBOKYITHOCTD
0JIaroNpUATCTBYIONIUX AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYHBIE 2JIEMEHTAPHBIC COOBITHSI.
PemiaTh 3aga4m Ha BEIYMCIICHUE BEPOATHOCTEN
COOBITHH 11O BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUI
CJIy4alHOTO OIIBITA.

PemaTrs 3a1aum Ha BBIYKCIIEHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCJIE

C IIOMOIIIBIO0 KOMITBIOTEPA.

IIpoBoaAMTHL U U3Y4YATh ONBITHI

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUSMU




(C MCTIOJIB30BAHUEM MOHET, UTPATIBHBIX KOCTEH,
JPYTUX MOJIeIel) B X0/1€ PAKTUYECKOM paboThI

Brenenue B Teopuro rpados

Hepeso. CBoiicTBa nepena:
€IMHCTBEHHOCTH ITyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPIITNHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YUCIIOM
pebep. [IpaBuio yMHOXKEHUS

OcBauBaTh NOHATHA. IEPEBO Kak Tpad 6e3 nuKia,
BHCsUas BepinHa (JIUCT), BETBb JIepeBa, MyTh

B JIEPEBE, AUAMETP JIEPEBA.

N3yuaTh cBOMCTBA AepeBa: CYLIECTBOBAHNUE BUCAUYEH
BEPILUHBI, €UHCTBEHHOCTh ITyTH MEXY IBYMS
BEPILIMHAMMU, CBA3b MEK/Iy YUCIIOM BEPIIUH U YHCIOM
peoep.

Pemiats 3a1a41 Ha TOMCK U IEPEYUCIIEHUE Y TEU
B JIEpPEBE, OIPEACIICHUE YUCIIa BEPIIUH I pedep
B JIepeBe, 00X0]1 OMHAPHOTO JepeBa, B TOM YUCIIE

C IPUMEHEHHUEM TTPaBUJia YMHOKEHUS

Crny4daitHble COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Juarpamma Diinepa.
OObenMHEeHNE U TIepeceueHre
coosiTuil. HecoBMecTHbIE
coObITUsA. Dopmyra
CJI0KEHHUSI BEPOATHOCTEH.
[IpaBuiio yMHOXEHUSA
BEPOSATHOCTEM.

VY ciioBHasA BEPOSITHOCTb.
HezaBucumeie coObITHS.
IIpencraBnenue

OcBauBaTh NOHATHSA: B3aUMHO IPOTHUBONOJIOKHbIE
COOBITHSI, OTIEpallUK HAJT COOBITUSIMH, OOBCTUHEHNE
U TIepeceueHue CoOObITUH, Aruarpamma Jitniepa
(Diinepa—BeHHa), COBMECTHBIE U HECOBMECTHBIC
COOBITHS.

H3yuath TeopeMbl O BEpPOATHOCTH 00bEIUHEHHUS
JBYX COOBITHH ((hOPMYJIBI CIIOKEHUS BEPOSITHOCTEN ).
Pemarts 3aga4um, B TOM YKCIi€ TEKCTOBBIC 3aa4H
Ha oMnpeJielieHue BEPOATHOCTENH O0bEAUHEHUS U
repeceueHust COOBITUHN ¢ TTIOMOIIBIO YHCITIOBOM
npsIMOM, Tuarpamm Ditniepa, GopMyJIbl CI0KEHUS




CIIy4alHOT0 DKCIIEPUMEHTA
B BHJIE JIEpeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOSITHOCTEN, YCIIOBHASI BEPOSITHOCTh, HE3aBUCHUMBIEC
COOBITHS IEPEBO CIYYANHOTO OMbBITA.

N3yuatsb cBoiicTBa (ONpe/Ie/ICHHS ) HE3aBUCHUMBIX
COOBITHI.

PemiaTh 3a1a4um Ha ONpeICIICHUE U UCITOI30BAHHUE
HE3aBHCUMBIX COOBITHH.

PemiaTh 3a1a4m Ha MOMCK BEPOSITHOCTEM, B TOM
YHCJIE YCIOBHBIX, C UCTIOJIb30BAHUEM JICPEBA
CIIy4ailHOTO OIbITA

O0o0011eHue,
CUCTEMATH3AIIU 3HAHUU

IIpencraBneHue TaHHBIX.
OnucarenabHas CTaTUCTHKA.
I'padri. BepostHOCTH
CITy4alfHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPSATH N3YYEHHOE U BLICTPAMBATH CUCTEMY
3HAHHM.

PemiaThb 3aga4m Ha IPEACTABIIEHNUE U OMTMCAHUE
JIAHHBIX C IOMOIIBIO U3YYEHHBIX XapAKTCPUCTHK.
Pemarts 3agaum ¢ npuMeHeHueM rpados.

Pemarh 3aga4u Ha HAXO0XKJACHUE BEPOSATHOCTH
CITy4alfHOTO COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OTBITAX

C PAaBHOBO3MOKHBIMH JICMEHTAPHBIMHU COOBITHSMHU.
Pemars 3aga4u Ha HAX0XKACHUE BEPOATHOCTEN
00BbETMHEHUS U TICPECCUCHUS COOBITHI, B TOM UHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuIeCKUX
IIPEJICTABICHUM U JepeBa CIIy4aiiHOIO OIbITA.
PemaTth 3a1a4u Ha TIEpEUNCIICHIE KOMOWHAITAN
(unciia mepecTaHOBOK, YHCIIA COUCTAHUI),




Ha HaXOXKXKIACHUC BCpOSITHOCTGfI COOBITUH
C IPUMCHCHHUCM KOM6I/IHaTOpI/IKI/I, B TOM 4YHUCJIC
C UCII0JIb30BAHUCM TPCYI'OJIbHHUKA ITackams

OBILEE KOJIMYECTBO
YACOB I1O ITPOI PAMME
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9 KJIACC

8 Kimacca

OmnucaresibHas CTaTUCTUKA.
Ornepanuu HaJ, COOBITHSIMU.
HezaBucumocTs COOBITHIA

HaunmenoBanue paznena |KonuuecTBo OcHOBHOE coJiep>KaHue OcHOBHBIE BUJIbI JEATEIBHOCTH O0YUAIOIIUXCS
(Temnl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHne TaHHBIX. IToBTOPATH N3YUCHHOE U BHICTPAUBATH CHCTEMY

3HAHUU.

Pematsb 3a1a4u Ha IPEACTaBICHUE U OMMCAHUE
JTAHHBIX.

Pemath 3agaum Ha HaX0XXIEHUE BEPOSTHOCTEN
00bEIMHEHUS U TIepeCceUeHUs! COOBITHI, B TOM YHCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM IpadUuecKux
IIPEJCTABJICHUN U JEPEBA CIIYUYalHOTO OIIBITA.
Pemarts 3a1a4u Ha iepevyrciIeHUE KOMOWHAIINI
(urcna mepecTaHOBOK, YKMCiIa COYETAHUM ),

Ha HAXOXKJIEHHUE BEPOSITHOCTEN COOBITUI

C MPUMEHEHUEM KOMOUHATOPUKH, B TOM UHCIIC

C UCIOJb30BaHUEM TpeyrojbHuKa [lackans

DNeMEeHTbl KOMOMHATOPUKHU

ITepecranoBku. Pakropua.

CoueraHus ¥ YUCIIO
codeTaHuu. TpeyrojibHuK
[Tackams. IpakTnyeckas
pabota «Beraucnenue
BEPOSITHOCTEUN

C UCITIOJIb30BAaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, yIOPSA0UYSHHAs Tapa, TPOKa O0BEKTOB,
epecTaHOBKa, (paKTOpUai YUCiIa, COUYECTaHUE, YHCIIO
cOoYeTaHui, TpeyrojabHuK [lackamns.

Pemarhb 3a1a4u Ha IEPEUNCIICHUE YIIOPSJOUYECHHBIX
1ap, TpOeK, EPEUHUCICHUE IIEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB Pa3JIMYHbIX MHOYKECTB.




KOMOMHATOPHBIX (DYHKITUN
AIIEKTPOHHBIX TAOIUID)

PemaTh 3a1a4mn Ha IPUMEHEHHUE YUCIIa COYCTAHUN

B ajreOpe (COKpallleHHOEe YMHOXKEHUE, OMHOM
HrroToHa).

Pemath, npuMeHsisi KOMOMHATOPHKY, 3a1a91

Ha BBIYHCIICHUE BEPOSITHOCTEH, B TOM YHUCIIE C TIOMOIIIBIO
AIIEKTPOHHBIX TAOJIUI] B XOJI€ MPAKTUIECKON pabOThI

['eomeTprueckas
BEPOSITHOCTh

I'eomeTpuueckas
BEpOSATHOCTh. CiyyaliHbIN
BBIOOP TOUYKU U3 (PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPYKHOCTH

OcBauBaTh NOHATHE TECOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a4M Ha HAXOXKJACHUE BEPOSITHOCTEMN

B OIIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KPyTra, OTpe3Ka WU TyTH
OKPYHOCTH, YHCJIOBOTO MPOMEXKYTKA

Hcnpitanus bepryium

UcnbiTanue. Ycnex

u Heynada. Cepus
VCTIBITAHUH 10 TIEPBOTO
ycnexa. cnibiranus
bepuymmu. BepositHocTn

COOBITUH B CEpUM UCTIBITAHUM

bepnymnu. [Ipaktnueckas
pabota «/cnpiTanus
bepnymm»

OcBauBaTh NOHATHA UCTIBITAHKUE, DJIEMEHTAPHOE
coObITHE B UCTIBITAHHUH (YCTIEX U HEyAa4a), CEpHsl
VCIIBITAHUI, HACTYIUIEHUE MIEPBOIO ycrexa
(Heynmaum), cepusi ucnbiTanuii bepuym.

Pemats 3a1a4u Ha HAXOXKIAECHUE BEPOSTHOCTEU
COOBITHH B CEpUU UCTIBITAHUH /IO TIEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHHEM (OPMYIIbI CyMMBI
F€OMETPUYECKON IIPOTrPECCUM.

Pemats 3aga4u Ha HAX0KAECHUE BEPOSTHOCTEHN
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHIMA
bepHym, Ha HAX0XKIECHUE BEPOATHOCTHU
ONPENECIICHHOI0 YK CJa YCIIEXOB B CEPUU UCTIBITAHUN
bepnymn.

M3yuaTs B X01€ NpaKTH4YeCKOi padoThlI,




B TOM YHCJIE C MOMOIIBIO ITU(POBHIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnymm

Cnyualinas BeJIMYMHA

CiyyaiiHast BeTUYMHA

U pacnpeicicHue
BEPOSITHOCTEM.
MaremaTu4yeckoe 0OxKuJaHue
Y JUCIIEPCHUs CIIy4alHON
BeJMYUHEL. [IpuMepsl
MaTeMaTU4YECKOrO OKHIaHHS
KaK TEOPETUYECKOTO
CPEIHEr0 3HAaYCHUS
BEJTUYMHBI.

[TonsiTue o 3akoHE OOIBITNX
yucein. M3mepenue
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [ [puMeHenue 3akoHa
OOJIBIIIUX YUCETT

OcBoUTH NOHATHA: CllyyaiiHas BEJINYNHA, 3HAUCHUE
CJIy4alHOM BEJIMYMHBI, pacIpeieiICHUue
BEPOSITHOCTEM.

N3yyars 1 00CyKAaTh IPUMEPHI JUCKPETHBIX

Y HEMPEPHIBHBIX CIIyYalHBIX BEJIMUUH (POCT, BEC
YEJIOBEKA, YNCIIEHHOCTh HACEJICHUS, APYTUE
V3MEHUYMBBIC BEJIMYMHBI, PACCMaTPUBABLINECS

B KypC€ CTAaTHUCTUKH ), MOJEIbHBIX CIIy4YalHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYallHBIMU OIBITAMU
(OpocaHye MOHETBI, UTPATTLHOM KOCTH, CO CIIyIaiHBIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA: MATEMATUYECKOE OKUIAHUE
CJIy4alHOW BEJIMYUHBI KaK TEOPETUYECKOE CPEHEE
3HAYEHHE, JUCIICPCHS CTyYalHOW BEJIMYUHBI KaK
aHaJIoT JIMCIIEPCUN YMCIIOBOTO Habopa.

PemiaTs 3a1a4M Ha BEIYMCIIEHUE MATEMATUYECKOTO
0XKHUJIAHUS Y JTUCIIEPCUU TUCKPETHOW CIIy4aluHON
BEJIMYUHBI 10 33JaHHOMY PaCIpPEICIICHUIO, B TOM
YHUCJIE 33]1a4, CBS3aHHBIX CO CTPAaXOBAaHUEM

U JIOTEPESIMHU.

3HAKOMHMTBHCS C MATEMATUYECKUM OKHUJIAHUEM

Y IMCIIEPCUEH HEKOTOPBIX pacIpeeIeHUl, B TOM
YUCJIE PACIIPEICIICHUS CIIyYalHON BEIIMYUHBI «YUCITIO
YCIIEXOB» B CEPUU UCIIBITAHUU bepHyu.




M3y4yaTh 4acTOTy COOBITUS B MOBTOPSIFOLINXCS
CIIy4allHBIX OMBITAX KaK CIy4aiHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OOoJbITUX yucen (B popme
bepnyinu): mpu 00JIBIIOM YKCII€ OMBITOB YacTOTa
cOOBITHUS OJIM3KA K €r0 BEPOATHOCTH.

PemaTh 3a1a4u Ha U3MEPEHHUE BEPOSITHOCTEN

C TIOMOIIBIO YaCTOT.

OO0cy:kaaTh pojb 3aK0HA OOJIBIITNX YUCEI

B 000CHOBaHUM YaCTOTHOTO METO/1a U3MEPEHUS
BEPOSATHOCTEM.

OO0cyxnaTh 3aKOH OOJIBILIMX YUCEN KAK MPOSIBJICHUE
CTaTUCTUYECKON YCTOMUYUBOCTH B U3BMEHUYUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBILIMX YHCEI B IPUPOE
U B )KU3HHU YEJIOBEKa

YACOB I10 ITPOTPAMME

O0600uIeHNE, KOHTPOIb 10 [IpeacraBneHue NaHHBIX. IMoBTOPATH N3YYEHHOE U BHICTPAMBATH CUCTEMY
OnucarenpHasi CTaTUCTUKA. 3HaHUH.
BeposiTHOCTB citydaliHOro PemiaThb 3a1a4m Ha IPEICTaBJICHNE U OTUCAHUE
COOBITHSA. DJIEMEHTbI JTAHHBIX.
koMOnHaTOpukh. Ciaydaiinsle | PemiaTh 3a1a4m Ha HAXOXKICHHE BEPOSTHOCTEH
BEJIMYMHBI U PACIIPENCICHUS | COOBITUM, B TOM YHCJIE B OMBITAX
C PaBHOBO3MOXXHBIMH JIEMEHTAPHBIMH COOBITHSIMU,
BEPOATHOCTEH 0OBEAMHEHUS U TIEPECECUCHHUSI
COOBITHM, BEIYUCIISITh BEPOSITHOCTH B OIBITaX
C CEpUsIMU CIIyYalHBIX UCTIBITAHUN
OBIIEE KOJIMYECTBO 34




NEPEYEHD (KOJUPUKATOP) PACIIPEJEJEHHBIX 11O KJTACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM MTPOI'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA30BAHMUS Y DJIEMEHTOB COJAEPXKAHUS

IO MATEMATHUKE

B ¢denepanbHbIX W perHOHAIBHBIX MPOIEAYpPaX OIEHKH KadecTBa OO0pa3oBaHUS
UCIIOJIB3yeTCs MepedueHb (KOAU(PUKATOP) pacHpeae/ICHHbIX M0 KiaccaM IMPOBEPAEMBIX
TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0O0pa30oBaTEIbHOM IPOrPaMMBbI
OCHOBHOT'O 00I1IeTO 00pa30BaHUsI U JIEMEHTOB COACPKAHUS IO MAaTEMATHKE.

5 KJIACC

IIpoBepsiembie TPEOOBAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpaMMbl

Kon IIpoBepsiemblie MPeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1IETO 00pa30BaHUs
pe3yibTaTa
1 Yucia U BBIYUCIIEHUS
11 [lonuMath W TPaBUIBLHO YMNOTPEOJSITH TEPMHUHBI, CBSI3aHHbBIC
' C HATypaJIbHBIMHU YHCJIAMH, OOBIKHOBEHHBIMHU M JICCITHUHBIMH JPOOSIMHU
12 CpaBHMBaTh W YIOPSAJAOYMBATH HATypajbHBIC YHUCJIA, CPABHUBATH

B MPOCTEUIINX CITy4YasX OOBIKHOBEHHBIC IPOOU, ECATUUHBIC TpOoOU

CoOoTHOCUTHh TOYKY Ha KOOPAMHATHOM (YMCIOBOM) MPSIMOil C
1.3 COOTBETCTBYIOIIMM € YHCIIOM M H300pakaTh HATypajbHbIE 4YMCIIA
TOYKaMH Ha KOOPJAMNHATHOM (YUCIIOBOM) MPSIMOM

BrImonHITh apudMeTHuuecKkne ACUCTBUS ¢ HATYPAIbHBIMU YHCIIAMU,

14 C OOBIKHOBEHHBIMU JPOOSIMHU B TIPOCTEUIITNX CITydasx
1.5 BBITIONHTE IPOBEPKY, TPUKUIKY PE3YIIbTaTa BRIYUCICHUIN
1.6 OKpyIJIsITh HaTypaJbHbBIE YNCIa
2 Perrenne TeKCTOBBIX 3a1a4
51 Pemmats TekcTOBBIE 331a41 apU(METHIECKIM CIIOCOOOM U € IOMOIIBIO

OpPTraHNM30BaHHOI'0 KOHCYHOI'O nepe6opa BCCX BO3MOJKHBIX BAPHAHTOB

Pemate 3amaum, conaepkamme  3aBUCUMOCTH,  CBSI3BIBAIOLIUE
2.2 BEJIMYUHBL: CKOPOCTb, BPEMSI, pACCTOSHHUE, II€HA, KOJWYECTBO,
CTOMMOCTh




2.3

Hcnonb30BaTh KpaTKUE 3alIUCH, CXEMBI, TaOJIHIIbI, 0003HAYEHUSI IPU
pelieHuu 3aaad

2.4

[Ionp30BaThCsi OCHOBHBIMM CANHHULIAMHN HN3MCPCHMA: ILICHBI, MACCHI,
PacCTosAHuA, BPCMCHH, CKOPOCTH, BbIpaAXKaTb OJHH CIAWHHUIIBI
BCJIMYUHBI UCPC3 APYTUC

2.5

H3Biekars, aHATM3UPOBATh, OLICHUBATh uH(popMaImio,
NpeICTaBiICHHYI0O B  Talbnuie, Ha croi04yaTod  Jauarpamme,
UHTEPIPETHPOBATH NPEACTABICHHBIC JaHHBIC, MCIIOJIb30BaTh JTAaHHbIC
NP pEIICHUH 3a/1a4

HaFHHI[HaH IrcoOMCTpHUA

3.1

[Tosp30BaTbCs  TEOMETPUYECKMMHM TMOHATUSAMH: TOYKa, HpsMas,
OTpE30K, JIy4, YToJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

3.2

[TpuBoaUTH HpUMEPBl OOBEKTOB OKPYXAIOIIET0 MHUpa, UMEIOLINX
(bopMy U3YUEHHBIX TEOMETPUUECKUX PUTYD

3.3

Hcnonb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C yrjaMH: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMHU: YTOJ1, BEpLUINHA, CTOPOHA, AUArOHab;
C OKPY>KHOCTBIO: pauyc, THaMeTp, LEHTP

3.4

N300paxkaTh U3y4yeHHbIE TeOMeTpUUecKue (PUrypbl HA HETMHOBAHHOMN
U KJIeTYaTol OyMare ¢ MOMOILBIO LIUPKYJIS U JIMHEUKU

3.5

Haxomute MIMHBI OTPE3KOB  HEIMOCPEICTBEHHBIM  U3MEPEHUEM
C IOMOLIBIO JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOU JJIMHBI, CTPOUTH
OKPY>KHOCTb 3aJIaHHOTO pajinyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTIOJIbHUAKA, KBAJIpaTa
JUJISL KX TIOCTPOCHMS, BBIYUCIICHUS TUIOIIAN U TIEPUMETPa

3.7

Bbranciste nepuMeTp M II0HIab KBaJpaTa, IpsIMOyrojbHUKaA, GUryp,
COCTaBJICHHBIX U3 TPAMOYTOJbHUKOB, B TOM 4Hcle Quryp,
M300paKEHHBIX Ha KJIeT4aToi Oymare

3.8

ITonp30BaThCs OCHOBHBIMU MCTPHUYCCKHMMH CAWMHHUIIAMHN H3MCPCHHA
JJIMHBI, TNIOIIAAW; BeIpaXXaTb OAHHW CAVMHUIBLI BEJIMYWHBI YCPE3 APYTrUc

3.9

PacriosnaBaTh mapaiienenumnes, Kyo, UCIOJb30BaTh TEPMHHOJIOTHIO:
BepIIMHa, pebdpo, TpaHb, W3MEPCHUS; HAXOAUTh H3MEPEHUS
napasuienenurnesaa, kyoa

3.10

Beraucnate 00BeEM KY68,, napaJuieacruicaa 110 3aJaHHbIM
HN3MCPCHUAM, I10JIL30BATHCA CAMHUITAMUA U3MCPCHUA o0beMa

3.11

Pemarts Hecn0KHBIE 3aJ1a41 Ha UBMCPCHUC IT'COMCTPHUICCKNX BCIIMINH
B IIPAKTUYICCKUX CUTYyalUAX




HpOBepﬂeMl:.Ie IJIEMEHTHBI COACPKAHUA

Kon

[IpoBepsieMblii 3IEMEHT COJICPIKAHUS

1

HarypanbHble uncna u Hylb

1.1

Harypansnoe uucno. Psg Harypanenbix uucen. Yuciao 0. M3o6pakenue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) IPSIMOI

1.2

HOBI/IHI/IOHHEUI cUcTeMa cuucieHus. Pumckas HyMcCpanu:. HGC}ITI/I‘{Haﬂ
CHUCTCMA CUHHUCJICHUSA

1.3

CpaBHeHHE HaTYpaJIbHBIX YHCEI, CPABHEHUE HATYPAIbHBIX YUCET C HYJIEM.
OxpyrieHue HaTypajJbHbIX YUCEI

1.4

CrnoxeHue, BBIUMTAHHE, YMHOXXEHHE U [ICJICHUE HATypajJbHbIX YHCEN.
CBOICTBO HYJISl IPH CIIOKEHUH, CBOMCTBA HYJISI U € IMHULIBI TP YMHOKEHUH.
[lepemecTUTENPHOE M COYETATEIBHOE CBOMCTBA (3aKOHBI) CIOKEHUS U
YMHOKEHHUSI, paclpeIeITEILHOE CBOMCTBO (3aKOH) YMHOKEHHUS

1.5

Ucnonr3zoBanue OykB nsi 0003HAYEHUS! HEU3BECTHOIO KOMIIOHEHTa
U 3aIlMCU CBOMCTB apu(METUUECKHUX JEHCTBUN

1.6

JlemuTtenn W KpaTHBIE 4YHCNA, pa3joKeHHWE Ha MHOXHTETH. I[IpocTeie
U cocTaBHbIe uKcha. [Ipu3Haku nemmmocTr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkom

1.7

Crenenb ¢ HaTypaJdbHbIM IOKA3aTe€JEM. 3aluCh YKCIa B BHUJE CYMMBI
Pa3pAAHBIX CIIAaracMbIX

1.8

HucnoBoe BbIpakeHHE. BpIlUMCIEHHE 3HAYEHUM YUCIIOBBIX BBIPAXKEHUM,
MOPSAJIOK BBIMNOJHEHUSI JEUCTBUU. MCmonb3oBaHWE NOpPU  BBIYHUCICHUSX
MEPEMECTUTEIILHOTO M COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOKEHUS, PACIIPEICITUTEIIBHOIO CBOMCTBA YMHOXKCHUS

Hpobu

2.1

IIpencraBierrie o apoOM Kak CIOCOOE 3alMCH  YacTH  BEIMYHMHBI.
OO6bikHOBeHHBIE 1poOu. [IpaBuiibHBIE U HEMpaBUIIbHBIE IpoOu. CMenTanHas
IpoOb, TIPEACTABICHUE CMEIIaHHOW JpOoOW B BHUJE HEMPABWIBHOW IpoOU
Y BBIJICJICHHE IIEJION YacTH YHuCja U3 HeNpaBUILHON Apobu. M3o0paxkeHue
IpoOelt TOuKaMH Ha YHUCIIOBOU MPSMOM

2.2

OcuHoBHoe cBoiicTBo apoou. Coxparmienue npobdeit. [IpuBenenue npobu
K HOBOMY 3HaMeHaTteno. CpaBHeHUe apo0eit

2.3

Crnosxenue v BeIYUTaHHE ApoOei. YMHOXKEHHUE U IeTieHre ApoOeit, B3aUMHO-
oOpatHble 1pobu. Haxoxx1eHre 4acTu 1eaoro U 1eJoro Mo ero 4acTu

2.4

Hecstuunas 3anuck npobeit. IlpencraBnenue aecsaTuuHON npoOu B BHUIE
0ObIKHOBEHHOM. 300paxkeHne AeCITUUHBIX ApoOeil ToukaMu Ha YHCIOBOU
npsimoii. CpaBHEHHE JECATHYHBIX ApoOei




Apudmerndeckue JEHCTBUS C JECATUYHBIMU JIpoOsiMu. OKpyTiieHue

2.5 .
NECATUYHBIX ApoOei
3 Pemienne TekCTOBBIX 3a/1a4
3.1 Pemenue TekcTOBBIX 3a7a4 apu(PMETHIESCKUM CITOCOOOM
3.9 Pemenne nornyeckux 3agad. Pemenue 3amad nepeObopoM BCEX BO3ZMOKHBIX
' BapuaHTOB. Vcnonp30BaHue MpU PENICHUH 3a7a4 TaOJIHI] U CXEM
Pemienne 3amad, copepiKalux 3aBUCUMOCTH, CBS3BIBAIOIINE BEJTUYHMHBI:
33 CKOpPOCTb, BPEMS, PAacCTOSIHUE, IIEHY, KOJWYECTBO, CTOMMOCTh. EJIMHUIIBI
' M3MEpEHUS: MacChl, 00beMa, IIEHbI, PACCTOSHUS, BpEMEHH, CKOPOCTH. CBsI3b
MEXK]ly €AUHULIAMHU U3MEPEHUS KaXKI0M BEIMUUHbI
3.4 Petienrie 0CHOBHBIX 3aj1a4 Ha ApoOuU
3.5 [IpencrapiieHne NaHHBIX B BUJE TaOJIUII, CTOJIOYATHIX TUArpaMM
4 Harnsanasa reomerpust
Harnsauele npencraBienus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTPE30K, JIy4, YroJi, JIJOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTh, KpPYT. YTOI.
[IpsAMOii, OCTpPBIi, TYIION U Pa3BEPHYTHIN YTJIIbI
JlnuHa oTpe3Kka, MeTpUUYECKUe €AMHUIIBI IJIMHBL. J[JInHa TOMaHOH, IEpUMETp
4.2 MHOTOYroJIbHUKa. F3MepeHue u MOCTpOEHHWE YIVIOB C  I[OMOUIBIO
TpaHCIopTUpa
43 Harmsinaele npencraBineHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' MPSIMOYTOJIbHUK, KBaJpaT, TPEYTOJIbHUK; O PaBEHCTBE (DUTYp
N3obpaxkenne ¢uryp, B ToM 4yucie Ha kieTdatoi Oymare. Iloctpoenue
44 KOH(pUTypaluii W3 dYacTell MpsMON, OKPY)KHOCTHU Ha HEJIMHOBAHHOMN
' U KieTdaTor Oymare. Wcmonp3oBaHuWE CBOWCTB CTOPOH U YIJIOB
MPSIMOYTOJIbHUKA, KBaJIpaTa
[Inomaas nOpsIMOYroJbHUKA ¥  MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX W3
4.5 MPSIMOYTOJIBHUKOB, B TOM 4YHCie (UTyp, U300paKEHHBIX HA KJIETYATOU
Oymare. EnuHUIIBI U3MEpEHUs TII0IA U
Harnsaueie MpeACTaBICHUS 0 MIPOCTPAHCTBEHHBIX dburypax:
NPSMOYTOJILHBIN Tapajuiesnienunesi, Ky0, MHOrorpaHHuku. M3oOpakeHue
46 |mpocTedlIuX MHOTOrpaHHUKOB. Pa3zBepTkum ky0a u mapasuiesenurena.
Coznanue mojieneil MHOIOrpaHHUKOB (M3 OyMaru, MpoOBOJIOKH, MJIACTUIMHA
U IPYTUX MaTepHaJIOB)
47 O0BeM MPSMOYTOJIBHOTO Tapayuienenunena, Kyoa. Equauimsr namepenus

o0BeMa




6 KJIACC

IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpaMMbl
Kon IIpoBepsieMble ITpeIMETHBIE PE3YJIBTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa30BaTeNbHON IPOrpaMMBbl OCHOBHOTO O0IIETO0 00pa30BaHHUs
pe3ynbTara
1 UYucna v BEIYMCIIEHUS
3HaTh U TOHUMATh TEPMHHBI, CBA3aHHBIE C PA3JTMYHBIMU BHIAMHU YHCET
1.1 U CIIOCO0aMU UX 3aMHUCH, IEPEXOIUTH (€CJIM 3TO BO3MOXKHO) OT OJHOMI
(dbopMBI 3anKcH Yuciia K Apyrou
12 CpaBHMBAaTh U YNOPAJOYMBATH IEJbIE YHUCIA, OOBIKHOBEHHBIE
' U IeCATUYHBIC 1pOoOU, CPAaBHUBATH YUCIIA OJTHOTO M Pa3HBIX 3HAKOB
BbmonusaTe, coderas  yCTHbIE WU INUMCBMEHHBbIE  IPUEMBI,
13 apumeTnyeckue NEHCTBUS C HATYPAJbHBIMH U LEJIBIMUA UYHCIAMH,
' OOBIKHOBEHHBIMH M JI€CATUYHBIMU APOOSIMH, MOJIOKUTEIBHBIMU U
OTPHUIATENFHBIMH YUCIIAMU
BbruncnsaTe 3HaU€HUS YUCIOBBIX BHIPAXKEHUHN, BHIIOJIHAT MPUKUAKY U
14 OLICHKY pe3yJibTaTa BBIUYMCICHHUHA, BBIMOJIHITH MPEOOPa3OBAHUS
' YHUCJIOBBIX BBIPAKEHUNW Ha OCHOBE CBOWCTB apu(PMETHUECKUX
JNEUCTBUN
15 OkpyrnsiTh LeNble YWCIa M JIECATHUYHBIE JApOoOM, HAXOAWUTh
' NpUOIMKEHUS YHCET
COOTHOCUTB TOUKY HAa KOOPAUHATHON NPSIMOM C COOTBETCTBYIOIIUM €1
1.6 YUCJIOM M M300pa)kaTh 4YMCIa TOYKAMU Ha KOOPAMHATHOW MPSMOMH,
HaXOAUTh MOAYJb YUCIIA
17 CoOTHOCUTH TOYKY B TPSAMOYTOJIBHOM CHUCTEME KOOpJIUHAT
' C KOOpAMHATAMH ITOH TOUKH
18 OkpyrnsiTh 1eNble YWCla ©  JeCATHYHBbIe ApoOW, HAXOAWUTh
' NpUOIFKEHUST YHCET
2 YucnoBble U OYKBEHHBIE BHIPAKEHUS
[Tornmath ¥ ynoTpebsaTh TEPMUHBI, CBSI3aHHBIC C 3alTUCHIO0 CTETICHU
2.1 YHclla, HAaXOAUTh KBaJapaT M KyO uMcCIa, BBIUUCIATH 3HAYCHHS
YHCJIOBBIX BBIPAXKEHUH, COJEPIKAIIMNX CTENEHU
99 [Tonp30BaThCs MpU3HAKAMU JAEITUMOCTH, PACKJIAbIBATh HATYpaJIbHbIE
' YHClia Ha MPOCTHIE MHOXKHUTEN




2.3

[Tonp3oBaThCs MaCHITa6OM, COCTAaBJIATH IIPOIIOPIHH M OTHOIICHU S

2.4

Hcnonb3zoBaTh OykBbI I 00O3HAUEHUS YHUCENT TMPU  3aMKCH
MaTEMaTUYECKUX BBIPAKCHHM, COCTABIIATh OYKBECHHBIC BBIPAXKCHUS U
(bopMyIIbl, HAXOIUTh 3HAYCHHUS OYKBEHHBIX BBIPAKEHUN

2.5

Haxoauts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemenue TeKCTOBBIX 3aaa4

3.1

Pemiate MHOrOIIIaroBbie TEKCTOBBIE 3aJla4u1 apI/I(bMeTI/ILIEECKI/IM CIIOCOOOM

3.2

Pemars 3amaun, cBA3aHHBIE C OTHOLIEHUEM, NMPOIOPLHUOHATBHOCTHIO
BEJIMYMH, MPOLIEHTAMH, PEIIaThb TPU OCHOBHBIE 3a/ladyd Ha ApoOH
Y TIPOLIEHTHI

3.3

Pemares 3agmaum, coaepxkamue  3aBUCHMOCTH,  CBSI3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpEMs, pacCTOSHHUE, LEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOJIUTEIBLHOCTh, BpeMs, 00BEM padOThI, HCHOIB3YS
apu(pMeTHYecKue JACHCTBUSA, OLIEHKY, HPUKUJIKY; [OJb30BATHCA
€AUHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BEIUYNH

3.4

CocTaBniaTh 6YKB€HHI)IG BBIPAKCHHU 110 YCIIOBHUIO 3a1a49U

3.5

W3Bnekats uH(OpMaIMIO, TPEJNCTAaBIEHHYIO B  TabJMIax, HA
JIMHEWHOU, CTONIOYATOMN VU KpYrOBOH AyarpaMmas,
UHTEPIIPETUPOBATh MPEICTABIICHHbIE JaHHbIE, NCIIOJIb30BATh JAaHHbIE
IIPU PEIICHUH 33724

3.6

[IpeacraBnsate uHGOPMAIMIO ¢ TOMOIIBIO TAONWI, JIMHCHHOU
U CTOJIOUATON AUarpaMmm

Harnsannas reomerpust

4.1

[TpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUPA, HMEIOLIUX
(bopMy M3YUYEHHBIX T€OMETPUUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX
buryp, npuMepbl paBHBIX 1 CHMMETPUYHBIX QUTYD

4.2

N300pakarb ¢ TMOMOIIbIO LMPKYJS, JUHEHKH, TPaHCIOPTHpPA Ha
HEJIMHOBAaHHOW M KJIeT4aTol Oymare H3y4yeHHbIE IIJIOCKHE
reoMeTpuyeckue GUrypsl 1 KOHQUTrypaluu, CAMMETPUYHbIE (PUTYPBI

4.3

[Tonp30BaThCs TEOMETPUUECKUMHU MOHSITHSIMH: PABEHCTBO (QUTYD,
CUMMETPHS; UCIIOJIb30BATh TEPMHHOJIOTHIO, CBSI3aHHYIO C
CUMMETPHUEN: OCb CHMMETPHH, LIECHTP CUMMETPUU

4.4

Haxoaute BEIMYMHBI YTII0B U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTHPA,
CTPOUTH YIUIbl 3aJaHHOW BEJIWYMWHBI, IOJB30BAaThCS IMPU PELICHUU
3a/1a4 rpaJyCHOM MEpPOM YTrioB, paClO3HABaTh HA YEPTE)KAX OCTPHIM,
MPSIMOU, PA3BEPHYTHIN U TYIION YIJIbI




4.5

Breraucnsare HJINHY JIOMaHOﬁ, IICPUMCETP MHOI'OYT'OJIbHHUKaA,
IMOJIb30BATHCA CAWMHHIAMH HU3MCPCHUA JIMHBI, BbIPAKATH OIHHU
CANHUIBI U3MCPCHUA AJINHBI YCPC3 APYIHC

4.6

HaxoauTe, UCIIOIb3ys YEPTEIKHBIE UHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY
JBYMs TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH HA KBaIPATHOM CETKE

4.7

Boerancnsate miomans Guryp, cOCTaBICHHBIX M3 MPSIMOYTOJIbHHUKOB,
UCIIONIb30BaTh pa30NeHne Ha MPSMOYTOJbHUKH, HA paBHbIC (PUTYPHI,
JNOCTPauBaHWE [0 MPSAMOYIOJIbBHUKA, II0JIb30BATbCS OCHOBHBIMH
€AUHULAMM W3MEPEHUs IUIOIIAAN, BBIPAXKATH OJHU  EIUHMIIBI
MU3MEPEHUS IUTONIAAN YE€pEe3 APyTrue

4.8

Pacrio3naBaTh Ha MOJENSAX M HM300paXKEHUSAX NUPAMHUIY, KOHYC,
UWIMHAP, WCIONb30BaTh TEPMUHOJOIHUIO: BEPIIMHA, pedpo, IpaHb,
OCHOBAHUE, pa3BEpPTKa

4.9

N300paxkaTh Ha KJIeT4aTOM OymMare mpsiMOyroJibHbIN Mapasiesienunet

4.10

BbrunciaTe  00b€M  IPSIMOYTOJIBHOTO — MMapajuieNienurena, Kyoa,
M0JIb30BATHCS OCHOBHBIMU €TMHUIIAMU U3MEPEHHS 00BheMa

411

Pemrate HecoXHBIC 3aa4YM Ha HaXO0XKIACHUC TI'COMCTPHUUCCKHX
BCJIMYHUH B IIPAKTHYCCKUX CUTYAIIHUAX

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
1 HarypanbHbie uncna
Apudmernueckue ASUCTBUS ¢ MHOTO3HAUYHBIMH HaTypajbHBIMU YHCIAMH.
11 YucroBble BbIpaXEHUS, MOPSAOK JEUCTBHUM, HCHOJIb30BAaHUE CKOOOK.
' Hcnonb3oBaHre Mpu BHIYUCICHUSX MEPEMECTUTEIBLHOTO U COYETATEIbHOTIO
CBOMCTB CIIO’KEHHSI U YMHOKEHUSI, PACHIPEIETUTEIILHOTO CBOMCTBA YMHOKEHHUS
1.2 OkpyrieHue HaTypajJbHbIX YUCEIT
13 JlenuTenu v KpaTHBIC YUCIa, HAMOOJIBIIUKA OOIIHM IeTUTENIb 1 HAaUMEHbBIIICS
' oO1ee kpaTHoe. [{enrMocTh CyMMBbI U IPOU3BEICHHUS
1.4 Jlenenue ¢ ocraTkom
2 Hpobu
51 OObIKHOBEHHAas! IpoOb, OCHOBHOE CBOMCTBO ApOOH, COKpallleHue IpoOeil.
' CpaBHeHHUe U yropsiouuBaHue apooeit
99 Pemenue 3a1ay Ha HAX0XAEHHUE YACTU OT LIEJIOT0 U LIEJIOTO MO €ro YacTu.
' JIpoOHOE YHCII0 KaK pe3yibTaT ACICHUS




[IpencraBnenne aecsiTUYHOW JpoOM B BUAEC OOBIKHOBEHHOW JpoOu

2.3 . .
Y BO3MOXHOCTb MPEJCTABIEHUSI OOBIKHOBEHHOU JPOOU B BUJE AECITUUHON
Hecsituunble npoOM W MeTpuyeckas cucteMa wmep. Apudmerudyeckue

2.4 JEUCTBUS U YHUCIIOBBIE BBIPAKEHUSI C OOBIKHOBEHHBIMH M JI€CSITHUYHBIMU
IpoOsIMU

25 OtHowienue. [leneHue B JaHHOM OTHOWEHWH. MacmTad, nmponopuus.

' IIprmeHnenne mponopLunii NP PELICHUH 33134
[Tonstue mpoiieHTa. BoluncieHrue npoieHTa OT BEJIMYUHBI U BEJTUYUHBI 110

2.6 ee NPOLEHTY. BbIpakeHue NmpoLEeHTOB JECATUYHBIMHU po0siMu. PemeHue

3a/1a4y Ha NPOLEHTHI. BripaxkeHue OTHOLIEHUS BEJIMYHH B MPOLEHTAX
3 [TonoxxuTenbHbIE U OTPULIATENBHBIE YUCIIA
[TonoxxutenbHble U OTpULIATENbHBIE yncaa. Llenpie uncna. Monynp yucna,

3.1 reoMeTpuYecKasl MHTEpIpeTaus MOy uucia. M3o0paxkenue 4ducen Ha
KOOPAMHATHOM IpsAMOU. YncII0BbIE MPOMEXYTKH. CpaBHEHUE YHCEI

3.2 Apudmerrueckue ACUCTBUSL C TMOJOXKUTEIBHBIMU UM OTPUIATEIBHBIMU

' YHCITaMHU
[IpsiMmoyrosibHas cucTeMa KOOPAMHAT Ha TI0CKOCcTU. KoOpAMHATHI TOUKH Ha
3.3 IOCKOCTH, abcumcca W opauHarta. Iloctpoenne Touek u  uryp Ha
KOOPJIMHATHOM IJIOCKOCTH
4 BykBeHHbBIE BBIPAKEHUS
[Ipumenenne OykB Uil  3allUCH  MAaTeMaTHYECKUX  BBIPAKECHUM U
41 npennoxkennii. CBolicTBa  apuMETHUYECKUX JeHcTBUM. bBykBeHHbIE
' BBIPAKEHUS U YHUCIIOBBIE MIOJICTAHOBKHU. ByKBEHHbIE PABEHCTBA, HAXOXKICHHE
HEU3BECTHOIO KOMIIOHEHTA
49 dopMmybl, HOPMYIIBI IEPUMETpa U TUIOMIAIA MPSIMOYTOJIbHUKA, KBApaTa,
' 00beMa mapaiesienune1a u Kyoa
5 Penrenue TeKCTOBEIX 3a1a4
5.1 Petrenre TeKCTOBBIX 337124 apu(METUUECKUM CTIOCOO0M
59 Pemenue noruveckux 3anad. Pemenue 3amay nepedbopoM Bcex BO3ZMOKHBIX
' BapUAHTOB
Pemienne 3amay, conaepKalMx 3aBUCUMOCTHU, CBSI3BIBAIOLIMX BEIUYUHBI:
CKOpPOCTb, BpEMS, pacCTOSIHUE, [I€Ha, KOJUYECTBO, CTOMMOCTb,
5.3 MIPOU3BOJUTENILHOCTD, BpeMsi, 00beM padoThl. EMHUIIBI H3MEPEHHUS: MACCHI,

CTOMMOCTH, PaCCTOsAAHHSA, BPEMCHHU, CKOPOCTH. CBs3b MCXKAY CAWHHUIaMU
HN3MCPCHUA Ka}KILOI\/’I BCIIMYMWHBI




Pemenue 3a/la4, CBA3aHHBIX C OTHOIICHUCM, IIPOIIOPIHNOHAIBHOCTBIO

5.4
BEJIMYMH, POIICHTAMHU; PEIIEHNE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLIEHTHI
55 OneHka ¥ NpUKUAKA, OKpyTieHue pesyiabrata. CocTraBieHre OYKBEHHBIX
' BBIPKEHUI 110 YCIOBHIO 331a4H.
56 [IpeacTaBienre JaHHBIX C MOMOIIBIO Tabnuil U auarpamm. CtonO4darbie
' auarpamMmbl. YTeHHE KPyTrOBBIX AHarpamMm
6 Harnsnnast reomerpust
6.1 Touka, mnpsmas, OTpe30K, Jy4d, YroJ, JIOMaHas, MHOTOYTOJbHUK,
YETBIPEXYTOJIbHUK, TPEYTOIbHUK, OKPY>KHOCTh, KPYT
6.2 B3aumHoe pacrnoyiokeHue JIByX HpsSIMbIX Ha IJIOCKOCTH, MapaulebHbIE
' MPSAMBIC, IEPIICHIUKYIISIPHBIC TIPSIMBIC
6.3 W3mepenue paccTosHUI: MEXAY JIBYMsSI TOUKaMH, OT TOUYKH O HPSIMOH,
' JUTMHA MapIIpyTa Ha KBaJAPAaTHOU CETKe
6.4 | 3mepenue u mOCTpOEHHUE YTIIOB C TOMOIIIBIO TPAHCTIOPTUPA
6.5 Bunbl TpeyrojibHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJBHBIN, TYIIOYTOJbHBIMN,
' pPaBHOOEIPEHHBIN, pABHOCTOPOHHUH
6.6 YerbipexyroabHuK. IIpAMOyronpHuK, KBajpaT: HUCIIOJIb30BAHUE CBOMCTB
' CTOPOH, yIJIOB, THAroHaIekH
N3o00paxkenne reoMeTpuyeckux (Guryp Ha HETWHOBAaHHOW Oymare
6.7 |c wucCnomp30BaHWEM IUPKYJS, JIMHEHKH, YrOJbHUKA, TPaHCIOPTHPA.
[TocTpoenus Ha kieT4aTol Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
[lonsitue  momanu  GUryphl, EIUHUIBI ~ W3MEPEHHs]  IUJIOIIA[H.
6.9 [TpubnuxeHHoe n3MepeHue miomaau Guryp, B TOM 4UCie Ha KBaApaTHOU
CeTKe
6.10 | IIpuGmmkeHHOE H3MEPEHUE TTMHBI OKPYKHOCTH, TIJIOMIAIN KpyTa
6.11 CummeTpus:  UeHTpanbHasi, oceBas W 3epkaibHas. [loctpoenue
' CUMMETPUYHBIX QUTYP
Harnsoasie NpeCTaBICHUS 0 IPOCTPaHCTBEHHBIX durypax:
napasuiesienumnen, Kyo, mpu3ma, mupaMuaa, KOHycC, IUIUHJP, ap u cdepa.
6.12 N3o0paxenne  mpocTpaHCcTBeHHBIX  Quryp. [lpumepbr  pa3BepTok
' MHOTOTPaHHUKOB,  HHWJIMHApa W  koHyca. Co3gaHue  mojuenei
IPOCTPAHCTBEHHBIX (uryp (u3 Oymaru, IpOBOJOKH, IUIACTUIMHA U JPYTUX
MaTepHasoB)
6.13 [TousTe o6bema, equHUIBI U3MepeHust oobema. O0BeM TPSIMOYTOIBHOTO

napajienenunena, kyoa




7 KJIIACC

IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpamMmMbl
Kon [IpoBepsiembie peAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa30BaTeNbHON IPOrpaMMBbl OCHOBHOTO O0IIETO0 00pa30BaHHUs
pe3yJibraTa
1 Uucna u BEIUMCICHUS
11 BbinmonHATe,  coyeTass  yCTHBIE W NHCBMEHHBIE  MPUEMBI,
' apu(pMeTHYecKue AEICTBUS C PAllMOHATbHBIMU YHCIIAMU
Haxonute  3Ha4eHWs]  YHUCIOBBIX  BBIPAKEHUW,  NPUMEHATH
1.2 pa3zHO00pa3Hbie CIIOCOOBI U TPUEMBI BBIYMCIIEHUS 3HAYEHUN TPOOHBIX
BBIPKEHU, COIEPKAIINX OOBIKHOBEHHBIE U AECITUYHbBIE APOOU
[lepexoguts oOT onHOW GOpPMBI 3allMCH 4YHCEN K JPyrou
13 (mpeoOpa3oBbIBaTh  AECCATHYHYIO  JApoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHUBATH U YNIOPAI0YMBATH PALlMOHAJIbHBIE YKCTIa
1.5 OKpyrisTh yncia
BBINONHATS TPUKUIKY M OLUEHKY pe3yjbTaTa BBIYMCIECHHH, OLIEHKY
1.6 3HAYCHUW  YMUCJIOBBIX  BBIPAKCHHW. BBITIOMHATH  OEUCTBHUS CO
CTENEHSIMHU C HAaTypaJIbHBIMH MOKA3aTEISIMU
17 [IpuMeHsATh TNPU3HAKK JETUMOCTH, Ppa3JIOKEHHE HAa MHOXKHUTEIU
' HATypaJbHBIX YUCEI
PemaTe  mpakTUKO-OPUEHTHUPOBAHHBIE  3aJlayd,  CBSI3aHHBIE C
OTHOLIEHUEM BEJINYMH, MIPONOPLUOHAIIBHOCTHIO BEJINYMH,
1.8 MPOLIEHTAMH, HWHTEPIPETUPOBATh PE3YIbTAaThl PELICHUS  3a4ad
Cc y4€TOM OTPaHUYECHUH, CBSI3aHHBIX co CBOWMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB
2 AnreOpanueckue BhIPaKCHUS
21 Hcnonb3oBate anreOpanyecKkyld TEPMUHOJOTHIO W  CHMBOJIUKY,
' IPUMEHATH €€ B IPOIlecce OCBOCHUS yueOHOro MaTtepuasa
99 Haxomute 3HaueHHs OYKBEHHBIX BBIPKEHUM TIpU  3aJlaHHBIX
' 3HAYEHHUAX EPEMEHHBIX
53 BbimonaaTte npeoOpa3oBaHUS 1LEJIOT0 BBIPAKEHHWS B MHOTOWIEH
' MPUBEACHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPBHITHEM CKOOOK




BeinoasaTe YMHOKCHHC OJHOWICHA HA MHOI'OWICH WM MHOI'OYJICHA

24 HAa MHOTOWIEH, IPUMEHATh (OpMyJbl KBaJpaTa CyMMbI U KBajJpaTa
Pa3HOCTH
OCyIIeCTBIIATh Pa3JI0KEHNE MHOTOUYJIEHOB HA MHOXKHUTEH C TOMOILBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIET0 MHOKUTENSI, TPYIIUPOBKH CIaraeMbiXx,
npuMeHeHus: (POPMYJI COKPAILEHHOTO YMHOKEHHUS
26 [IpumensTh MpeoOpa3zoBaHKs MHOTOUYJIEHOB JIJISl PEIICHUS] Pa3JIMYHbIX
' 3aJ1ay U3 MaTeMaTHUKH, CMEKHBIX IIPEMETOB, U3 PEATbHON TPAKTUKH
57 Hcronb30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMU IOKA3aTEIsIMU
' JUISL Ipe0Opa30BaHUs BBIPAKEHUI
3 YpaBHEHUs 1 HEPABEHCTBA
Pemate nuHEVWHBIE YypaBHEHHS C OJHOW IIEPEMEHHOW, IMPUMEHSSA
3.1 npaBuia Mepexoja OT UCXOJAHOIO YPABHEHHS K PABHOCUJIBHOMY €MY.
[IpoBepsITh, SABISIETCS JI YUCIO KOPHEM YPABHEHUS
3.9 [TpumensaTes rpaduyeckue METOIbl MpPH PEHICHUH JMHEHHBIX
' YpPaBHEHUI U UX CUCTEM
33 [TopOupaTe mpuMepsl ap YKUCel, SBISIIOUUXCS PEHIEHUEM JIMHEHHOTO
' YpaBHEHHUS C ABYMSI IEPEMEHHBIMU
CtpouTh B KOOPJAMHATHOM MIOCKOCTH TpadUK JMHEHHOTO YpaBHEHUS
3.4 C IByMs TEPEMEHHBIMU; TOJIb3YSICh rpadKOM, TPUBOJIUTH IPUMEPHI
peuIeHus] ypaBHEHHUSI
35 PemaTte cucremsl AByX JTMHENHBIX YPABHEHUH C IByMS IEPEMEHHBIMU,
' B TOM YHCJIe TpapuUuecKu
CocTaBiATh U pelaTh JUHEWHOE YPABHEHUE UM CUCTEMY JIMHEHWHBIX
3.6 ypaBHEHUH 1O YCIOBUIO 33/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJIyYeHHBIN Pe3yJIbTaT
4 Koopnunate! u rpadpuxu. Oynknmm
N3o0paxkaTh Ha KOOPJWHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIWE
4.1 3aIaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aMUCHIBATH
YHCIIOBBIE TPOMEXYTKH Ha aNre0pandeckoM s3bIKe
49 OTmedaTh B KOOPJAMHATHOM IUJIOCKOCTH TOYKH IO 3aJIaHHBIM
' KOOpPIHHATAM
43 Crpouts rpaduxu nuHEHHbIX QyHKIMA. CTpouTh rpaduk QyHKIUH

y = x|




4.4

OnuceiBaTh C ITOMOIIIBIO q)YHKHHfI HN3BCCTHBIC 3aBUCUMOCTU MCIKIAY
BCIIMUYMHAMH: CKOPOCTb, BpPCM:A, pPaACCTOAHUC, ICHY, KOJHUYCCTBO,
CTOUMOCTD, ITPOU3BOAUTCIBHOCTDL, BPEMA, 00BeM pa6OTI>I

4.5

HaXOI[I/ITI) 3HA4YCHUC (i)YHKHI/II/I I10 3HAYCHHIO €C apryMCHTa

4.6

[Tonumate rpaduueckuit cmocod TMpeACTaBICHUS U aHAIW3a
uHpOpMalluy, U3BJIEKAaTb W MHTEPHPETUPOBATH HH(OPMALUIO U3
rpauKOB pealbHBIX MPOIECCOB U 3aBUCUMOCTEH

BCPO}ITHOCTI) N CTaTHCTHUKA

5.1

Ywurars nHPOpMAIHIO, TPEACTABICHHYIO B TA0JIMIIAX, HA JUArpaMMaXx,
NpEeACTaBIATh JIaHHBIE B BHAC TaOJWIl, CTPOUTH JdUATPAMMEBI
(cTosIOMKOBBIE (CTOMOYATHIC) U KPYTOBBIE) IO MAaCCMBAM 3HAYCHU I

5.2

OnuceiBaTh H HHTCPIIPCTHUPOBATL PCAJIBHBIC YHCJIOBBIC OJAHHBIC,
MMpCaACTAaBJICHHBIC B Ta6JII/II_IaX, Ha JhuarpaMmax, I"pa(bI/IKaX

53

Hcnoap3o0BaTh JJIA OIIMCaHuA JaHHBIX CTaTUCTHUYCCKHUEC
XAPAKTCPUCTHUKHU: CPCIAHCC apI/I(l)MCTI/I‘-ICCKOC, MCauaHa, HauOoIbIIee U
HaMMCHBIICC 3HAYCHU, Ppa3Max

5.4

HNmeTp npeacrasieHue o CiiydaiHOW M3MEHUYMBOCTH HA ITPUMEPax LIEH,
(GU3MYECKUX BEJIMYUH, AHTPONOMETPUYECKUX JIaHHBIX, HMETh
IIPEACTABIICHUE O CTATUCTUYECKON YCTOMYNBOCTH

['eomerpus

6.1

Pacrio3naBaTh M3ydeHHBIE T€OMETPUYECKUE (DUTYpBI, ONPENEsATh UX
B3aMMHOE PaCIOJIOKEHHE, H300pakaTh TeOMETpUuYecKkue (Urypsi,
BBITIOJTHATh YEPTEXKHU MO YCJIOBUIO 3adauu. M3MepsaTh JMHEHHBIE U
YTJIOBBIE BEJIMYMHBI. PemaTe 3a1a4n Ha BBIYUCIIEHUE JUIMH OTPE3KOB U
BEJINYMH YTJIOB

6.2

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYKH MIPEIMETOB B
peaNbHON JKU3HU, pa3MEpPOB MPHUPOAHBIX OOBEKTOB. Paznmuarh
pa3Mephl 3TUX 0OBEKTOB IO MOPSIAKY BETUYUHBI

6.3

CTpouTh 4epTE)H K TEOMETPUUECKUM 33]1a4am

6.4

Ilonp30BaThCA MIPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh
MPU3HAKHU U CBOWCTBA paBHOOEPEHHBIX TPEYTOJbHUKOB IIPHU PEILICHUH
3a1a4y

6.5

HpOBO,Z[I/ITB JOTHUYCCKHUC pPacCy K ACHUA C HCIIOJIB30BaHHUEM
reOMCTPHUUICCKUX TCOPEM

6.6

[lons30oBaThCs IIPU3HAKAMU PaBEHCTBA IIPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB, CBOMCTBOM MEIHAHBI, IPOBEACHHON K THMIIOTEHY3€E
IPSAMOYTOJIBHOI'O TPEYIOJIbHUKA, B PELICHUU T'€OMETPUUYECKUX 3a71a4




6.7

OnpenensaTe napamiedbHOCTh MPSMBIX C IMTOMOIIBIO YIJIOB, KOTOpPHIE
oOpa3zyeT ¢ HUMH cekymas. OnpenensaTh mapaieabHOCTh MPSAMBIX C
ITOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSIMOU JI0 TOYEK
JPYrou MpsiMOM

6.8

Pematsp 3aJa4H Ha KJI€TYaTOMN 6yMare

6.9

[TpoBOAMTH BBIYMCICHUS M HAXOAUTh YHCIOBbIE U OyKBEHHBIE
3HAQYEHUSA YIJOB B TEOMETPUYECKHUX 33a4ax C HCIOJb30BAHUEM
CYMMBI YIVIOB TPEYI'OJBbHUKOB U MHOI'OYI'OJIbBHUKOB, CBOWCTB YIJIOB,
O0Opa30BaHHBIX MpPH TMEPECEUCHUH [BYX MapaJICIbHBIX MPSIMbIX
cekylen. Pemars npakTryeckue 3a1a4n Ha HAX0XKIEHUE YTIIOB

6.10

Brmagete DNOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh
ONpENENATh OHCCEKTPUCY yIJIa U CEPEAUHHBIA TMEPIEHIUKYISP K
OTpE3Ky KaK F€OMETPUUYECKHE MECTA TOUEK

6.11

@opMyJIMpOBaTh OINPEACICHUST OKPYKHOCTH M  Kpyra, XOpJbl
U JUaMeTpa OKPYKHOCTH, IIOJIb30BaTbCsi MX CBOMCTBaMH. YMETh
IIPUMEHSATH 3TH CBOMCTBA IIPHU PEUICHUH 3a1a4

6.12

Brnanete moHATHEM ONHMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH,
yMETh HaxonuTh ee meHtp. [lombp3oBaThcs (akTamMu O TOM, UYTO
OMCCEKTPUCHI YTJIOB TPEYTrOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE, U
O TOM, YTO CEpPEAUHHBIC NIEPIICHANKYJIISIPBI K CTOPOHAM TPEYTrOJIbHUKA
MEPECEKAIOTCS B OJTHOW TOUKE

6.13

Brnagerp mNOHATHEM KacaTelbHOM K OKPYXXHOCTH, IOJIb30BaThCs
TEOPEMOM O TMEPHEHIUKYJISIPHOCTH KAacaTEJIIbHOM W pajuyca,
MPOBEICHHOTO K TOYKE KacaHUs

6.14

ITons30BaThCS HpOCTCﬁIHHMH IreOMCTPUICCKNMHN HCPABCHCTBAMMU,
ITIOHUMAaTh UXx HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

IIpoBOAUTE OCHOBHBIE I'€OMETPUYECKHE ITOCTPOCHUS C IOMOILIBIO
LIUPKYJISL U TUHEUKH

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT COIEPIKAHUS
1 Yucna v BEIUUCIICHUS
Jpobu OOBIKHOBEHHBIE U JAECATUYHBIC, IEPEXO]T OT OJHOU (POPMBI 3aITUCH
1.1 npobeit k apyrou. [loHsTHE palMOHAIBHOTO YHCNA, 3alKCh, CPaBHEHUE,
YHOPSAOYMBAHUE PALIMOHATIBHBIX YHCEI




ApudmeTnueckne JEHCTBUS C pallMOHATBHBIMU YuciaMu. Perenue 3amaq

1.2 .
U3 PeabHON MTPaKTUKU Ha YacTH, Ha ApoOu
13 CreneHp ¢ HaTypaJbHbIM IOKa3aTelieM: ONpEJelIeHue, IMpeodpa3oBaHue
' BBIPKEHUI Ha OCHOBE OMPEeNICHNs, 3aITUCh OOJIBIINX YHCEI
14 [IpoueHTsl, 3anuch TPOLEHTOB B BUJIE APOOU U 1poOU B BUE MPOLIEHTOB.
' Tpu ocHOBHBIE 3a1a41 HA IPOLICHTBHI, PEIIICHHE 33/1a4 U3 PeaTbHOU MPAKTUKU
15 [IpumeHeHne TPU3HAKOB JEIMMOCTH, PA3JIOKEHHE HA MHOXKHUTEIH
' HATypaJlbHBIX YUCEI
16 PeanbHple  3aBUCMMOCTM, B TOM uucie IOpsMas U oOpaTHas
' POMOPIIMOHATLHOCTH
2 Anrebpanydeckre BbIpaKECHUS
21 IlepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHNUS C IEPEMEHHOM. JlomycThMBIE
' 3HAaYEHUs IEPEMEHHBIX
59 [IpencraBieHure 3aBUCUMOCTH MEX]y BEJIMYMHAMH B BHUAE (POPMYJIBL
' Boruncnenus no popmynam
53 [IpeoOpazoBanrie  OYKBEHHBIX  BBIPQKECHUM, TOXKICCTBEHHO  paBHBIC
' BBIpaKCHUS
24 CBoiICTBA CTENEHH C HATYPAIbHBIM IMOKA3aTEIEM
95 Opnounensl 1 MHOTOWIEHBI. CTeneHs MHOTOWIeHa. CliojkeHne, BRIYUTAHNE,
' YMHOXXEHHE MHOTOUJICHOB
@opMmyJbl  COKPAILIEHHOTO YMHOXKEHUS: KBaJapaT CyMMbl W KBajpar
2.6 |pasHoctu. Popmyrna pa3sHOCTH KBaapaToB. Pa3nmoskeHHEe MHOTOWIECHOB Ha
MHOKHUTENN
3 VYpaBHeHus
31 VYpaBHEHHE, KOPEHb YpaBHEHHsI, MpaBWiIa MPeoOpa3oBaHMs ypaBHEHHUS,
' PaBHOCUIILHOCTh ypaBHEHU I
39 JIuHeHOE ypaBHEHHUE C OJHOW MEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOIO
' YPaBHEHUS, PELIEHUE JINHEWHBIX YPABHEHUN
33 CocTraBieHre ypaBHEHHI 10 YCIOBHIO 3a7a4uu. Perenne TeKCTOBBIX 3a/1a4
' C TMIOMOIIIbIO YPaBHEHUH
3.4 JluneitHoe ypaBHEHUE C ABYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema AByX JIMHEWHBIX ypaBHEHUH € JIBYMs NE€peMEHHbIMH. Pemenue
3.5 | cHcTeM ypaBHEHH ClIOCOOOM MOACTaHOBKH. [IprMephI pemeHns TeKCTOBBIX

3a/1a4 C MMOMOIIBIO CUCTEM YPaBHEHUI




Koopaunate! u rpadguku. OyHKIMHU

4.1 Koopaunara Touku Ha npsiMoit
4 YucnoBbie IpOMeXyTKH. PaccTosiHre Mex Ty ABYMsI TOUKAMHU KOOPJAMHATHOM
' npsSMOi
43 [IpssmoyrousibHast cucrema koopauHat, ocu Ox u Oy. Adcuucca 1 opiMHaTa
' TOYKHU Ha KOOPAMHATHOU MJIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1anHbIX hopMynaMu. YTeHne rpauKoB peanbHbBIX
' 3aBHCUMOCTEH
4.5 [Tonsitue pyukuuu. I'papuk pynkunn. CoricTBa pyHKUMN
4.6 | Jluneitnas ¢pysakuwys, ee rpaduk. ['paduk pynkmmm y = [X|
47 ['paduueckoe pernieHre JIUHEHMHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHHUI
) BeposATHOCTB U CTaTHCTHUKA
[IpencraBneHue JaHHBIX B BUJIE TaOJIUII, JUarpamMm, rpaukoB. 3aroIHEHUE
TaOJUIl, YTEHWE U TMOCTPOEHUE auarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX)
5.1 U KpYyroBbix). UreHue TpaduKoOB peallbHBIX MporeccoB. l3Bneuenue
uH(popManuu W3 AUarpaMM M TaOJUL, KCIOJb30BAHUE U HHTEpIpETalus
JTAaHHBIX
OnucarenpHasi CTaTUCTUKA: cpellHee apudMeTndyeckoe, MeAMaHa, pa3max,
5.2 HauOoJIbIlIee M HAaUMEHbILIee 3HaU€HUsI HA0Opa YUCIIOBBIX JaHHBIX. [Iprmepsl
CIIy4YalHON U3MEHYUBOCTHU
CrnydaliHBIN SKCIIEPUMEHT (OMBIT) U CIydailHoe coObiTHe. BeposTHOCTh U
g3 | dacrora. Ponb ManoBepoOsITHBIX M MPAKTHUYECKH JOCTOBEPHBIX COOBITUM B
' npupojie 1 B odiecTBe. MoHETa U UrpajibHasi KOCTb B TEOPUH BEPOSITHOCTEH
I'pad, Bepmmnua, pedbpo. Crenenp BepmmHbl. Yucao pedep U cymmapHas
54 creneHb BepiuH. [Ipencrabnenue o cesazHoctu rpada. Henu u uukiel. [Tytu
' B rpadax. OO0xom rpada (dinepoB myth). IlpeacraBnenme 00
OpueHTHpOoBaHHOM rpade. Pemenue 3a1au ¢ moMouibo rpados
6 ['eometpust
HauanbHble nonsaTus reometpuu. Touka, npsimMasi, OTpE30K, JIyd. YToi. Bubl
6.1 yriioB. BeprukanpHble M CMexHBIE yriabl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapainenbHoCTh U NepIeHAUKYISIPHOCTD MPSMBIX
6.2 Cummerpuunbie  (urypbl. OCHOBHBIE CBONCTBA OCEBOW CHUMMETPHUHU.

[Ipumepsl CHMMETPUHU B OKPY’KAIOIIEM MUPE




OCHOBHBIE MOCTPOEHHUS C IMOMOIIBIO LUPKYJS U JUHEHKH. TpeyroapHUK.

6.3 .
BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOEIpeHHBII W  PABHOCTOPOHHWH  TpeyroibHUKH. HepaBeHCTBO
' TPEyroJIbHUKA
6.5 CpoiicTBa W TMpU3HAKU PABHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3Haku
' paBEHCTBA TPEYTrOJILHUKOB
6.6 CpoiicTBa W TpHU3HAKW MapaUlebHbIX nOpsAMbiX. Cymma  yrioB
' TpPEYroJibHUKA. BHEIIHUE yTIiIbl TPEYTrOJIbHUKA
[IpsmoyrosbHbIA  TpEYronbHUK. (CBOWCTBO MEIHMAHBI IMPAMOYTOJIBHOTO
6.7 TPEYroJabHUKA, MPOBEACHHOM K THUNOTEeHy3e. IIpu3Haku paBeHCTBa
' IPSAMOYTOJBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIBHBIN TPEYTOJIBHUK C YTJIOM B
30°
HepaBencTBa B reoMerpun: HEPABEHCTBO TPEYIOJbBHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, Teopema O OojbIIeM yrie W OoJblIel CTOPOHE
TpeyrojabHuKa. llepneHiuKysap u HakJIOHHAs
6.9 ['eomerpuueckoe wmecTto TOYEK. buccekTtpuca yriia W CepeAUHHBIN
' NEPHEHIUKYJIIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK
OKpyXHOCTb W Kpyr, XOopAa M JuUaMeTp, HuX CBoiicTBa. BzaumHoe
6.10 |pacnonoxkeHne OKpyxkHOCTH U mnOpsmoil. KacarenbHass U cekyias
K OKPY>KHOCTH
6.11 OKpy>XHOCTb, BIIMCAHHAsd B YroJl. BrincaHHas W onucaHHas OKPY>KHOCTH

TPEYTrOJbHUKA




8 KJIACC

IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NpOrpaMmbIl
Kon [IpoBepsiembie peAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa30BaTeNbHON IPOrpaMMBbl OCHOBHOTO O0IIETO0 00pa30BaHHUs
pe3yibTaTa
1 Uucna u BEIUMCICHUS
Hcmonp30BaTh  HaydalbHBIC  TMPEACTABICHUS O  MHOYKECTBE
11 JEHCTBUTEILHBIX YHCEIT U CPABHEHUS, OKPYTJICHUS W BBIYMCIICHUH,
' M300pakaTh JEHCTBUTEIbHBIE YHCIA TOYKAMU HA KOOPIUHATHOM
IpSAMOM
[IpumeHsATh TOHSATHE AapUPMETUYECKOTO KBAJAPATHOTO  KOPHS,
12 HaXOJUTh KBAaJpaTHbIE KOPHHU, HCIOJB3YSd IPU HEOOXOIUMOCTH
' KaJIbKYJISITOP, BBITIOJIHATH MPE0O0pa30BaHuUs BRIPAXKEHUH, COAEPKAITUX
KBaJIpaTHbIE KOPHU, UCTIOJIb3YsI CBOMCTBA KOPHEM
13 Hcnonme30BaTh 3amucu  OONBIIMX M MalbIX YHCET C TIOMOIIBIO
' NEeCATUYHBIX ApoOei u creneHelt yucna 10
2 AnreOpanueckue BbIPaKECHUS
[IpuMeHsATh TOHATHE CTETEHH C IEbIM IOKa3aTejeM, BBITIOIHATh
2.1 npeoOpa3oBaHus BBIPAKECHHUM, COAEpXKAIUX CTENEHH C IEIbIM
MoKazaresaem
BBITIONHATE ~ TOXKAECTBEHHBIE  MPEoOpa3oBaHUsS  PAIlMOHAIBLHBIX
2.2 BBIPQKCHUM HA OCHOBE IMPABWI JCUCTBUUA HAJ MHOTOWIECHAMU M
anredpandyecKuMu ApoosiMu
2.3 PackianpiBaTh KBaJpaTHBIM TPEXUJICH HA MHOXXHUTEIN
24 [TpumeHsATh peoOpa3oBaHUs BBIPAKESHUN JJI PEUICHUS Pa3IMIHBIX
' 3aJlay U3 MaTeMAaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTUKH
3 YpaBHEHUS U HEPABCHCTBA
PemaTte nuHeElHBIC, KBaJApaTHHIC YypPaBHCHUS H PaIlMOHAILHBIC
3.1 ypaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPaBHCHHH C ABYyMS
TIEPEMECHHBIMU
[IpoBomuTh mpoCTEilIKe UCCIENOBaHUS YpPAaBHEHUH U CHCTEM
3.2 ypaBHEHUH, B TOM YHCI€ C TNPUMEHEHHEM TpadudecKux
MPEICTaBIICHN (YCTaHABIMBATh, UMEET JIM YPAaBHEHHUE WM CHCTEMa
ypaBHEHUH PEILICHUs, €CJIU UMEET, TO CKOJIBKO, U MPOYEE)




3.3

[lepexoguts OT cioBecHOM (OPMYJIUPOBKM 3aJayd K €€
anredpanyecko MOJIEIU C MOMOUIbIO COCTaBJICHUS YPAaBHEHHUS WM
CUCTEMBbl  ypaBHEHHM, WHTEPNPETUPOBATH B  COOTBETCTBHUU C
KOHTEKCTOM 3a/1a4il MOJIyYeHHBIA PEe3yJIbTaT

3.4

[IpuMeEHATH CBOMCTBA YMCIOBBIX HEPABEHCTB U1 CPABHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  TpadUUECKyr0  WUIIOCTPAIUI0  MHOXKECTBA  PEIICHUMA
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIUU

4.1

[lonumMaTe W HCNOJIB30BATh (PYHKUMOHAIbHBIE TOHATHA M SI3BIK
(TepMUHBI, CHUMBOJUYECKHE OOO3HAYCHMsI), OINpPEAEIATh 3HAUCHUE
(GYHKUIHMM MO 3HAYEHUIO apryMeHTa, ONPENENsITh CBOMCTBA (YHKLIUU

o ee rpaduky

4.2

K
Crpouts rpaguky >neMeHTapHBIX (QyHKUME Buma: Y=_, Yy = X
X

y = X3, y = |X|, onuceBaTh cBOiicTBa YKMCIIOBOM (PYyHKIUH MO €€
rpaduky

BeposaTtHoCcTh U cTaTUCTHKA

5.1

W3Bnekats ¥ mpeoOpa3oBbIBaTh WH(OPMAIUIO, TPEICTABICHHYIO B
BUJIC TaONHWII, TUarpamMm, TpaduKoOB, MPEICTABIATH IaHHBIC B BHUJC
TabauI, AuarpamMm, rpapukos

5.2

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATHCTHYCCKUX TTOKa3aTeleH:
CpeIHUX 3HAYCHWA W Mep paccenBaHus (pasmax, ITUCTICPCHUS U
CTaH/apTHOE OTKJIIOHEHUE)

5.3

HaxoauTh 4acTOTHI YNCI0BBIX 3HAUYEHHUI U 4YaCTOTHI COOBITHH, B TOM
YHUCJIe 10 pe3yJibTaTaM U3MEPEHUN 1 HaOIIOICHU

5.4

HaxoauTe BEpOSTHOCTH CIydyalHBIX COOBITUH B ONBITaxX, 3Has
BEPOSITHOCTU DJIEMEHTapHBIX COOBITHH, B TOM 4YHCIE B OIbBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU

5.5

Hcnonp3oBate  rpapuueckue  MOJENIU:  JIEPEBO  CIy4alHOro
HKCIIEPUMEHTA, AMarpaMMbl Dijiepa, YUCI0Bas MpsMast

5.6

OHCpI/IpOBaTB NOHATHUAMHA. MHOXKCCTBO, ITIOAMHOXCECTBO, BBIIIOJIHATH
orncpanuu Hanqg MHOKCCTBAMM.: O6T>€I[I/IHCHI/Ie, NepeCcCUCHUC,
AOIIOJIHCHHUEC, TICPCUHUCIIATE OJICMCHTLBI MHOXCCTB, IIPHUMCHATDH
CBOMCTBA MHO>XECTB




5.7

Hcnonb3oBaTh rpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBS3EH
MEXIy HUMHU JUIsl ONMUCAHUS TMPOILIECCOB W SIBIICHUH, B TOM 4YHUCIE
IIPU pEUICHUU 3a]1a4 U3 APYTUX yueOHBIX MIPEAMETOB U KYPCOB

['eomerpus

6.1

Pacnio3naBaTte OCHOBHBIC BHUAbI YCTBIPCXYT'OJIBHUKOB, X 3JICMCHTHI,
MOJIb30BAaThCSI MX CBOMCTBAMHM IIpHU PpCIICHUN I'COMCTPUUICCKUX 3aaay

6.2

[IpuMeHsATh CBOWMCTBA TOYKHM MEpPECEUEHUs] MEIUaH TPEyrobHUKa
(LleHTpa Macc) B pelIeHuH 3a1a4

6.3

Bnagers moHSATHEM CpEIHEN JMHWUW TPEYTOJbHUKA W TpaIElHH,
MPUMEHATh WX CBOMCTBAa IPU PEIICHUM TE€OMETPUUYECKUX 3ajad.
[Tonb3oBatbes Teopemort Daseca U TEOPEMOM O MPONOPLIMOHAIBHBIX
OTpPE3Kax, MPUMEHATh UX ISl PEHIEHUS] TPAKTUYECKUX 3a/1a4

6.4

[IpuMeHsATh NpPU3HAKKM TMOAOOMS TPEYrOJbHUKOB B  PEIICHUU
T€OMETPUYECKUX 3a]1a4

6.5

[Tonb3oBaThcs Teopemoit [Tudaropa uist perieHuss recOMETPUYECKUX |
npakTudeckux  3agad. CTpouTh  MaTeMaTUUYECKyl0  MOJIEJb B
MPaKTUYECKHUX 33/1a4aX, CAMOCTOSITENIbHO AEJIaTh YePTEXK U HAXOJIUTh
COOTBETCTBYIOIIHE IJTUHBI

6.6

Bianerp NMOHATHUSAMM CHUHYCA, KOCMHYCAa M TaHIE€HCA OCTPOrO yIja
PSAMOYTOJIBHOTO TpeyroibHuKa. [lonp30BaThCsd ITUMH TOHATUSAMH
JUISL PELIEHUS ITPAKTUYECKUX 3a1a4

6.7

Beruncnars (pa3auyHbIMU CIIOCOOAMHU) TUIONIA[L TPEYTrOJbHUKA WU
IJIOLIAAM MHOTOYTOJIbHBIX (Uryp (MOJB3ysCh, T/A€ HEOOXOIUMO,
KAJIbKYJISATOpOM). [IpUMEHSTh MOMyYEeHHbIE YMEHHS B MPAKTHUYECKUX
3aa4ax

6.8

Brnagetp  MOHATMSMM ~ BIOMCAHHOTO M [IEHTPAJbHOrO  yIJa,
MCIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX yIJlaX, YIiax MEXKIy XOpAamu
(CeKyIuMH) U yIJie MEXKIY KacaTeJIbHOM W XOPAOW MpHU pEelICHUH
reOMETPUYECKUX 3a/1a4

6.9

BJIaI[eTB IIOHATUCM OIMMCAHHOI'O YCTBIPCXYI'OJIbHUKA, TMPHUMCHATH
CBOMCTBA OIMHMCAHHOTO YCTBIPCXYTOJIbHUKA IIPpU PCIICHUHA 3a1a4

6.10

[IpumMeHsATh TOJIyYeHHBbIE 3HAHUS Ha TPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJIENU ISl 3a7a4 peajbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIUE  BBIUMCIEHUS C  TMPUMECHEHHEM  TOJ00us
U TPUTOHOMETPUH (II0JIb3YSICh, II€ HEOOXO0IUMO, KaJbKYISTOPOM)




HpOBepﬂeMl:.Ie IJIEMEHTHBI COACPKAHUA

Kon [IpoBepsieMblid 3JIEMEHT COIEPKAHUS
1 Yucna u BEIYUCIICHUS
11 KBagpatueiii kopeHb u3 uucina. [loHstue o0 uppalrMoHaTIbLHOM YHCIE.
' JlecsiTuuHbie MPUOTMKEHUS UPPATMOHATBHBIX YHCEI
CpoiicTBa apuMeTHUYECKUX KBaJIPATHBIX KOPHEHM M HX NPUMEHEHHUE K
1.2 peoOpa30BaHUIO YACIOBBIX BHIPAXKEHUN U BRIUUCICHUSIM. J{eCTBUTEIbHbBIE
qucia
1.3 | Crenens ¢ 1iesbIM NOKa3aTesaeM U ee cBoiicTBa. CTaHgapTHas 3alluch YMCia
2 Anrebpanyeckue BbIPAKEHUS
21 KBagpatueli  Tpexuies, pa3lIOKEHWE  KBAApaTHOIO  TpEX4JIeHa
' Ha MHOXKUTEITU
2.2 | Aare6panueckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoi 1poou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOKECHHE, JIeJIeHHUE anreOpandeckKux apooei
2.4 PanronanbpHbie BRIpOXKEHHS U UX IPEOOpa30BaHKE
3 VYpaBHEHUS 1 HEpAaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢dopMmyna KOpHEW KBagpaTHOTO YpPaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHUid, CBOASIIMXCA K JIMHEWHBIM U KBAIPATHBIM
3.3 | [Ipocreiimme npoOHO-paIiioHaIbHBIC YPABHEHHUS
I'padmyeckas uHTEpIIpeTalvs YPaBHEHHUM ¢ JBYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEMHBIX YPAaBHEHUN C IBYyMs NlepeMeHHBIMU. [Iprmepsl perienus cucreM
HEJIMHEWHBIX YpPaBHEHUH C IByMS IIEpEMEHHBIMU
3.5 Pemrenne TekCTOBBIX 3a/1a49 anredpandeckKuM criocooom
3.6 | YucnoBbie HEPaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO € 01HOM IEpEMEHHOM
3.8 | PaBHOCWIIBHOCTh HEPABEHCTB
3.9 JIuHeliHbIE HEPAaBEHCTBA C OAHOU EPEMEHHON
3.10 | CucremMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOI
4 OyHKIUU
41 [lonsatne @ynkuuu. OO6macTh oOmnpeneneHUus] W MHOXKECTBO 3HAYCHHU
' Gynkipn. CrocoObl 3a1anus GyHKIUI




4.2

I'paduk pynkuun. UteHne cBOWCTB PyHKIMH 110 €€ TpaduKy

4.3 [Tpumeps! rpadukoB GYHKIUH, OTPAXKAIOIIMX PeaTbHbIC MTPOIIECCHI
44 OYHKIMY, OMNKCHIBAIOIIME TNPSIMYIH0 M OOpaTHyI0 MPOMOPLUHUOHAIBHBIC
' 3aBHCUMOCTH, UX TPadUKH
4.5 dynxnum y = X2, y = X3
46 | Oynkuum Y =+/X,y=X|
4.7 ['paduueckoe pelieHre ypaBHEHU U CUCTEM ypaBHEHUHN
) BeposTHOCTh 1 cTaTUCTUKA
51 [IpencrapiieHre TaHHBIX B BUE TaOJIUII, TUarpamMm, rpadukoB
59 MHOX€eCTBO,  3JEMEHT  MHOXECTBAa,  INOJAMHOXecTBO.  Omnepanuu
' HaJ MHO>XECTBAMU: 00bEIUHEHHE, IIEPECEUCHHE, JOTIOJIHEHNE
53 CaoiicTBa onepanun HaJl MHO>KECTBAMU: MIEPEMECTUTEIBHOE,
' COYETATENBHOE, PACTIPEACTUTEIBHOE, BKIFOYEHNUS
54 Hcnons3zoBanne rpaduyueckoro MpeacTaBICHUs] MHOXKECTB JUJISl ONKCAHUS
' peanbHBIX IPOLECCOB U SIBJIICHUI, IPU PEUICHUU 3a]1a4.
55 N3mepenue paccenBaHus TaHHbBIX. /ucniepcus U CTaHAApTHOE OTKJIIOHEHUE
' YUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl
DOnemeHTapHble CcOObITHS ciay4yaiiHoro omnbita. CoydaiiHble COOBITHS.
56 BepositHocTn coObITHiA. ONBITBI C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
' coObitusiMu.  CrydaiiHpiii  BeIOOp. CBs3b  MEXAY MaJOBEPOSTHBIMHU
Y IPAKTUYECKU JOCTOBEPHBIMHU COOBITHSIMU B IPUPOJE, OOILIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
5.7 BUCAYEH BEPIIMHBI, CBSI3b MEXKIY YKCIOM BEpPIIMH M YUCIOM pedep.
[IpaBuno ymHoxxenusi. Pemenue 3a1a4 ¢ momonibio rpados
[IpotuBomonoxueie coObiTusA. Jluarpamma Ditnepa. OObeauHEeHUE U
5.8 |mepeceuenue coObiTui. HecoBmecTHbie coObITUS. DPopMyna CIIOXKEHUS
BEPOSITHOCTEUN
5.9 YcnoBHas BeposTHOCTE. [IpaBuio ymHoxeHus. HezaBucumbie coObITHS
[IpencraBmenue HSKkCriepuMeHTa B BHJE JepeBa. Pemenwe 3amad
510 |Ha HaxXOXJCHHE BEPOSITHOCTEH C TOMOIIBIO JepeBa CIy4yalHOTO
AKCIIEPUMEHTA, Auarpamm Jilsiepa
6 ['eometpus
6.1 YerpipexyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyrosibHUK, pOMO, KBaApaT, UX IPU3HAKKU U CBOMCTBA




Tpanenus, paBHOOOKas Tpameuus, €€ CBOWCTBA M  TMPU3HAKU.

6.3
[IpssmoyroJibHast Tpaneuus
6.4 Meron ynBoenus menuansl. LlenTpanbHas cummerpus. Teopema Daieca
' Y TeOpeEMa O MPOMOPLIUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUU TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKa
6.6 [lonobue TpeyronpHUKOB, K03pduueHT mnoaodus. IlpusHaku momoOus
' TpeyroibHUKOB. [IpuMeHeHue mogoOust mpu pelIeHUH MPAKTUYECKUX 3a7a4
6.7 @opmynbel U1 IUIOLIAAM  TPEYroJibHMKA, Mapajuiesorpamma, pomoba
' U Tpanenuu
6.8 CpoiicTBa muiomaael reomerpuyeckux (uryp. OTHOIIEHHE IUIOIAACH
' oT0OHBIX (QUTYP
6.9 Brruucnenue miomasei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu  perieHUn
' MPaKTUYECKUX 33/1a4
CuHyC, KOCUHYC, TAHT€HC OCTPOr0 yrila MPsSMOYTOJbHOTO TPEYroJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. | PUTOHOMETPHYCCKHE
¢ynkiuu yrios B 30°, 45° u 60°
6.12 BrincanHbele W IEHTpaNbHBIE YIJIbI, YTOJ MEXAY KacaTelIbHOM W XOPAOM.
' YTl MEXy XOpIaMU U CEKYLIUMU
6.13 | BriucaHnHble ¥ OMMCaHHBIC YETHIPEXYTOJIbHUKH
6.14 B3auMHoOe pacrnonoxeHue ABYX OKpykHOCTeW. KacaHue OKpyx HOCTEM.

OO0mue kacaTenbHbIE K IBYM OKPYKHOCTSIM




9 KJIACC

IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpamMmMbl
Kon [IpoBepsiemble IpeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHUs
pe3yJibTara
1 Yucina v BBIYMCICHUS
11 CpaBHUBATh U yHOPSIOYMBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIC
' quclia
Breinonuars apudpmeTndaeckue ASHCTBUS ¢ pallUOHATIBHBIMUA YHCIIAMH,
1.2 coueTasl YCTHhIE U MUCHMEHHBIC MPUEMBI, BBITIOJIHATH BBIUUCIICHHUS C
UpparMoHaIbHBIMU YUCIaMU
13 HaxoauTe 3HaueHHs CTENIEHEH C LIEJIBIMUA MOKA3aTeNsIMU U KOPHEW,
' BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKEHUIN
14 OkpyrisiTb  ACUCTBUTENBHBIE  YHUCHA,  BBINOJHATh  IPUKUIKY
' pe3yJibTaTa BRIUUCIICHUH, OLIEHKY YMCJIOBBIX BBIpaKEHUN
2 YpaBHEHUS U HEPABEHCTBA
21 Pemate nuHeEWHbIE U KBajgpaTHbIE ypaBHEHUS, ypaBHEHUS,
CBOJISILIIMECS K HUM, MMPOCTENIINE IPOOHO-pallMOHATBLHBIEC YpaBHEHUS
Pemats cucTeMsl AByX JIMHEWHBIX YPABHEHHM C IBYMS ITIEPEMEHHBIMU
2.2 Y CUCTEMBbI IBYX YPaBHEHUH, B KOTOPHIX OJIHO YPABHEHUE HE SIBIIACTCS
JIMHENHBIM
PemaTe TekCTOBBIE 3a/1auu aNreOpanyecKuM CIOCOOOM C TOMOIIBIO
2.3 COCTaBJICHUSI yYPaBHEHUsI WM CHUCTEMBbI JBYX YpaBHEHUU C JBYMS
NEePEMEHHBIMU
[IpoBoaUTE TPOCTEHIINE WCCICAOBAHUS YPAaBHEHUW W CHUCTEM
ypaBHEHHH, B TOM 4YHCJI€ C MNpPUMEHEHHEM TpaduiyecKux
2.4 MpeACTaBICHUN (HampuMep, ycCTaHaBJIMBaTh, MMEET JIM ypaBHEHUE
WM CHUCTEMa YpPAaBHEHUM pEIICHHS, €CIU HUMEET, TO CKOJBKO)
Pemate nMHEWHBIE HEPABEHCTBA, KBAJpPAaTHBICE HEPABEHCTBA,
2.5 M300pakaTh perieHue HEPABEHCTB HA YUCIIOBOU MPSMOM, 3aICHIBATh
PELICHUE C MMOMOIIBIO CUMBOJIOB
26 Pemate cuctembl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
' BKJTIOUAIONME KBAJPAaTHOE HEPABEHCTBO, H300paKaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMUChIBATh PCIICHUC
C ITIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA PH PELIEHUH PA3JIUYHBIX 33144

OyHKIUH

3.1

PacrosHaBath  (YHKIIMH  WM3YyYCHHBIX  BHAOB.  IlOKa3bIBaTh

CXEMaTHYECKH  pacIojoKeHHe Ha  KOOPAMHATHOW  IUIOCKOCTH

rpagukoB QpyHkimil Buga: Y =kx, y=kx+b, Y=_,y=ax?+bx+c
X

B 3aBUCUMOCTH OT 3HaYCHHH KOA(P(PHUIIMEHTOB, ONMKUCHIBATH CBOMCTBA

byHKIMHA

3.2

[Toka3piBaTh CXEMATHYECKHM pACTOJIOKEHUE Ha KOOpPJIUHATHOMU

miockoctu rpadukoB QpyHKIM Buaa Y =Jx , Y = |X| u onuceiBaTh

CBOMCTBa (DyHKIIMIA

3.3

Crpoutrb M wu300pakaTb CXE€MaTUYECKH TpadUKU KBaJPATHUYHBIX
(GyHKUMIA, ONMHMCHIBATH CBOMCTBA KBAJAPATUYHBIX (PYHKUUNA MO UX
rpadukam

3.4

Pacno3naBaTh KBagpaTHuHyl0 (QYHKLHIO 1O (opMysie, TPUBOAMUTH
OpUMEphl KBaJApPaTUUYHBIX (YHKIUN M3 pealibHOM KU3HH, (PUUKH,
TEOMETPHUH

Apudmernueckas 1 reOMETpUYECKas IPOrpeccuu

4.1

Pacno3naBath apuMeTHUECKyI0 M TEOMETPUUYECKYIO MPOTPECCUU
IIPU pa3HbIX Coco0ax 3adaHus

4.2

BBINIONHATS BBIYUCIEHUS C HWCHOJIb30BaHUEM (OPMYN N-TO UjieHa
apru(PpMETUYECKON U T€OMETPUUECKON MPOrpecchii, CyMMbI NIEPBBIX N
YJICHOB

4.3

N300paxkaTh 4ieHbI OCIEA0BATEILHOCTH TOUKAMU Ha KOOPIUHATHOM
IUIOCKOCTH

4.4

Pemate 3amaum, CBS3aHHBIE C YMCJIOBBIMH I10CIJIEOBATEIBHOCTSIMH,
B TOM UYHCII€ 33Ja4d W3 PEAIbHOW JXH3HU (C HCIOJIb30BAHHEM
KaJIbKYJISTOPA, TA(PPOBBIX TEXHOJIOTHIA)

BeposTHOCTB U cTaTHCTUKA

5.1

W3Bnekaths U npeoOpa3oBbiBaTh MH(MOPMAIUIO, MPEICTABICHHYIO B
pa3IMYHBIX HCTOYHHMKAX B BHUAE TaONUL, Jauarpamm, TIpadukos,
MPEACTABIATH IaHHbIE B BUJIE TaOJUI, AMarpaMM, rpadpuxon




5.2

Pemate 3a7aun opraHu30BaHHBIM NEPEOOPOM BAapUAHTOB, a TAKKE
C UCIIOJIb30BaHUEM KOMOMHATOPHBIX NPABUI U METOJIOB

5.3

HNcnonp3oBaTh ONHUCATEIbHBIC XApaKTCPUCTUKN OJIs1 MACCHUBOB
YUCJIOBBIX MOAHHBIX, B TOM YHCJIC CPCAHHC 3HAYCHUA U MCPbI
PpaCcCCUBaHUA

5.4

HaxonuTh 4acToThl 3HAYEHUNW M YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSACh pe3yJIbTaTaMU MPOBEICHHBIX U3MEPEHUN U HAOIIOICHUI

5.5

HaxonuTh BEpOSITHOCTH CIIy4aiflHBIX COOBITUI B U3yUYEHHBIX OMbITAX, B
TOM YHUCIIE B ONBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTapPHBIMU
COOBITUSIMU, B CEPUSX HUCIBITAHUNM 10 TMEPBOr0 yCIexa, B CEPUsX
ucnslTanui bepHymm

5.6

HNmMeTp mpeacraBieHue O CIy4YaliHOM BEJIMYMHE U O PaACIpPEICIICHUU
BEPOSATHOCTEN

5.7

HmeThs npencTaBieHue o 3aKOHE OOJIBLIMX YHCEN KaK O MPOsBICHUU
3aKOHOMEPHOCTM B CJIyYallHOM HW3MEHYMBOCTH M O pPOJHM 3aKOHA
OO0JIBILINX YUCEI B IPUPOJIE U OOIIECTBE

['eomeTrpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C UX
MMOMOIIBI0 PA3JIUYHBIE BJIEMEHTHI MNPSMOYTOJBHOIO TPEYrOJbHUKA
(«pemeHue MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY ). Haxoauts
(C TOMOIIBbIO KAJIbKYJSITOpA) JJIMHBI W YTJbl JJIS HETaOJWYHBIX
3HAYCHUH

6.2

[Tonp3oBaThCA dhopmynamu MIPUBEACHUS 151 OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIESCTBOM JIJII HAXOXIACHUS COOTHOIICHUMN
MEK]ly TPUTOHOMETPUUYECKUMU BEJIIMUUHAMU

6.3

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHUHYCOB ISl HAaXOXICHHS
Pa3JIMUHBIX 3JIEMEHTOB TPEYrOJbHUKA («PEIIEHUE TPEYrOJIbHUKOBY),
MIPUMEHATH UX IIPU PELICHUHU T€OMETPUUECKUX 3a10a4

6.4

Brnanets moHATHAMEH TIpeoOpa3oBaHUs TOJ0OMS, COOTBETCTBCHHBIX
AJIEMEHTOB TOA00HBIX (uryp. [lomp3oBaThCs CBOMCTBAMHU TOI0OMS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JJIMHBI M HaXOIUTH YTJIBI
y nmojio0HbIX uryp. [IpumMeHsATh CBOMCTBA OAO0MS B MPAKTUYECKUX
3ajladyaX. YMETh TMPUBOJUTH MPUMEPHI  MOAOOHBIX  GUTYP
B OKPY’KaIOIIEeM MHUPE

6.5

[lonb30BaTbcss TeopeMaMu O MPOU3BEIECHUM  OTPE3KOB  XOP/,
O MPOU3BEJECHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIbHOU




6.6

Ilonp30BaTbCd  BEKTOpaMH, IIOHUMAaTb HUX  T'€OMETPUYECKUU
U (QU3NYECKUN CMBICH, MPUMEHITh UX B PEHICHUH T€OMETPHUECKUX
u pusndeckux 3aaa4. [[puMeHsATh CKaIsIpHOE MTPOU3BEICHNE BEKTOPOB
JUISL HAXOXKJICHU JUIMH U YIJIOB

6.7

[Tonp30BaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IIPUMCHATH €TO
B PCHICHUU I'COMCTPHUYCCKUX U IIPAKTUICCKUX 3a a4

6.8

Biagerp NOHATHSAMH  TPaBUJIBHOIO  MHOTOYTOJBHUKA,  JUJIMHBI
OKPY’KHOCTH, IUIMHBI IyI'M OKPYKHOCTH W PaJUaHHOM MEphl yIJIa,
YMETh BBIUHCIATH IUIOIIAAbL Kpyra M ero dacrtei. IIpumeHsaTh
ITOJTyYECHHBIE YMEHHS B IPAKTUYECKUX 3a/1a9ax

6.9

HaxoauTs ocu Uiu LEHTPbl CUMMETPHUH QUTYD, IPUMEHSATh IBUKEHUS
IIJIOCKOCTHU B MPOCTEUIINX CITydastX

6.10

[IpuMEHATh TOJMydYeHHBIC 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTHYECKUE MOJIEIH I 3a7ad peajlbHOW JKU3HH W MPOBOJIUTH
COOTBETCTBYIOIIME  BBIYHCICHHWS C  NPUMEHEHHEM  TOJ00US
U TPUTOHOMETPUYCCKHX (YHKIMH (TIOJIB3YSICh, TJIe HEOOXOIMMO,
KaJIbKYJISITOPOM)

IIpoBepsieMbie 3J1eMEHTHI COACPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 Uucna v BBIYKCICHUS
11 PanmonanpHbie yncnia, upparmoHaIbHbIE YKCIIa, KOHEUHBIC U OECKOHEYHBIC
' JCCATHYHBIC POOH
MHOX€ECTBO JEUCTBUTEIIBLHBIX YHUCEJ, JICMCTBUTEIBHBIE UHCIA KakK
12 OCCKOHEYHbBIE JECATUYHBIC ApoOU. B3aMHO OJHO3HAYHOE COOTBETCTBHUE
' MEXKIY MHOXECTBOM JICMCTBUTEIBHBIX YUCEI WM KOOPAUHATHOM MPSIMOM.
CpaBHEeHUE NEUCTBUTEIBHBIX YUCEI
1.3 Apudmernyeckue TeUCcTBUS C IEUCTBUTEIbHBIMUA YUCIIaMHU
N3mepenust, npubiamkeHus, olneHKU. Pa3Mepbl OOBEKTOB OKpYKAIOIIETO
14 MHpa, IIUTEIBHOCTH MPOIECCOB B OKpykartomieM wmupe. [IpubmnkenHoe
' 3HaQYEHUE BEJIWYWHBI, TOYHOCTb MpUOMMKeHus. OKpyrieHue 4Yucel.
[Ipyukuaka v OLEHKa PE3YyIbTATOB BHIUYMCICHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OJTHON IEPEeMEHHOM
2.2 JInneniHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K JIMHEWHBIM




2.3

KBagpatHoe ypaBHeHue. Penienue ypaBHeHH, CBOASIIMXCS K KBaJIpaTHBIM

bukBanparHoe ypaBHeHue. llpumepsl penieHusT ypaBHEHUW TPEThEH

24 Y YETBEPTOM CTENEHEU PA3JI0KEHUEM HA MHOKHUTEIIN

2.5 Pemenue npoOHO-paimoHaIbHBIX YPaBHEHUN

2.6 CucreMbl ypaBHEHHUI

2.7 | YpaBHeHHE ¢ IByMS IEPEMEHHBIMH U €T0 rpaduk

2.8 Pemenue cuctem AByX TMHEHWHBIX YPABHEHUM C IBYMsI [IEPEMEHHBIMU

29 PemeHVHe CUCTEM JBYyX YpaBHEHUH, OJIHO U3 KOTOPBIX JIMHEWHOE, a IPyroe —
BTOPOI1 CTETIEHU

2.10 |I'paduyeckas uHTEpHpeTaIlMs CUCTEMbI YPAaBHEHUN C IBYMsI IEPEMEHHBIMU

2.11 | Pemenne TEKCTOBBIX 3374 anreOpandecKuM CriocooomM

2.12 | YucnoBble HEpaBEHCTBA U MX CBOWCTBA

2.13 | Pemenue MMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU

2.14 | Pemienuie cucteM JIMHEWMHBIX HEPABEHCTB C OJTHOM MepeMeHHON

2.15 | KBampaTHble HEpaBEHCTBA

516 ['padmyeckas nHTEpHIpeTaIsl HEPABEHCTB U CHCTEM HEPABEHCTB C JABYMSI
NepeMEHHBIMU

3 OyHKIUN

31 KBagpatuunas gynkius, ee rpaduk u cBoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI 1TapabOoJIbl, 0Ch CAMMETPHH ITapa0OJIbI

3.2 | I'paduxu dpynkmmii y = kx, y = kX + b u ux cBoricTa

3.3 I'paduxu pynxmuii Y = _, y = X3 u ux cBoiicTBa

X
34 | T'paduxu Gpynkumii y = Vx| y = [X| u ux cBolicTBa
4 YucnoBbie MOCIIeA0BATEILHOCTH

Omnpenenenve W CcHOCOObI 3afaHUsl YMCIOBBIX TOCJIEIOBATEILHOCTEH.

4.1 3amanne TOCIENOBATEIBHOCTH PEKYppPEeHTHOU (opmyoil u GopMyIioi n-
ro 4jieHa

49 Apudmernueckast nmporpeccusi. opMyibel N-ro 4ieHa apuPMETHUECKON
MIPOrPECCUU, CYMMBI MIEPBBIX N YICHOB

43 I'eomerpuueckas mnporpeccud. Popmyiibl N-TO 4YJ€HA TE€OMETPUYECKON

IIPOTPECCHUU, CYMMBI IIEPBBIX N YWICHOB




N3ob6pakeHne 4YIeHOB apu(PMETHUUECKON U TCOMETPUYECKON IPOTpecCHid

4.4 TOYKaMHU Ha KOOPJIUHATHOM IJIOCKOCTHU. JIMHEHMHBIN U SKCIIOHEHIUAIbHBIN
poct
45 CroXxHbIe POICHTHI
) BeposTHOCTh U cTaTUCTHKA
[IpeacraBinenre JaHHBIX B BUAe TaOMUl, JuMarpamM, TIpauKoB,
5.1 WHTEpOpeTanusi MaHHBIX. UTeHHWE ¥ TOCTPOCHHWE TaOJuIl, aHarpamw,
rpauKoB MO peaabHbIM JIaHHBIM
52 [lepectanoBku U dakropuan
5.3 CoueTaHus ¥ YHUCIIO COUYCTAHUH
5.4 Tpeyronsuuk [lackans. Pemenue 3a1a4 ¢ UCOJIb30BAHUEM KOMOUHATOPUKU
55 ['eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOP TOYKH U3 (PUTYPHI
' HA MJIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPYKHOCTH
5.6 UcnbiTanue. Ycenex u Heynada. Cepuist HICIBITAaHUM 10 IEPBOTO ycexa
57 Cepus ucnbitanuii bepuysu. BepostHocTr cOObITHI B CEPUM UCTIBITAHUN
' bepnymnmu
5.8 CiyvaiiHas BeJIMUMHA U pACTIPE/ICIICHUE BEPOSTHOCTEM
5 9 Maremartudeckoe oxxkupaHnue u aucrepcus. [Ipumepsl MateMaTndaeckoro
' OXKHMJIaHUS KaK TEOPETUYECKOTO CPEIHETO 3HAUCHUS BEJTMUHUHBI
510 MareMaTu4eckoe OXKHUIAHUE W JAUCIIEPCHUS CIYyYalHOM BEJIIMYHMHBI «YUCIIO
' YCIIEXOB B CEpUH UCIIBITAaHUN bepHyum»
511 [TousTre o 3akoHe OosbIMX uncell. 3mMepeHnre BEpOITHOCTEHN C MOMOIIbIO
' gacToT. Posib ¥ 3HaueHHE 3aKOHA OOJIBIITUX YHUCEI B PUPOE U 00IIEeCTBE
6 ['eometpust
6.1 Cunyc, kocunyc, Tanrenc yrmoB or 0 mo 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOXKIeCTBO. DOPMYIIbI IPUBEACHUS
Pemenne TtpeyrompHukoB. TeopemMa KOCHMHYCOB M TEOPEMA CHUHYCOB.
6.2 Pemenne nmpakTuuecKkux 3ajad C MCHOJIb30BAHUEM TEOPEMbl KOCUHYCOB H
TEOPEMBbI CUHYCOB
6.3 ITpeo6pazoBanme nmogodus. [1ogo0me COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 MPOM3BEIECHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHHU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaAPaTE KaCATEIbHOMN
6.5 Bektop, muMHa  (MOIyZb)  BEKTOpA, COHANpPAaBJIEHHbIE  BEKTOPBI,

IMPOTHUBOIIOJIOKHO HAIIPAaBJICHHBIC BCKTOPbI, KOJUIMHCAPHOCTH BCKTOPOB,




PaBCHCTBO BCKTOPOB, OIICpallMM HaZ BCKTOPaMMU. Paznoxenue BCKTOpa
I10 ABYM HCKOJIJIMHCAPHBIM BCKTOPAM

KOOpI[I/IHaTI)I BCKTOpA. CKaJ'IHpHOG IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHUC
AJI1 HaXOKACHUA OJIMH U YIJIOB

6.6

JlekapToBBI KOOPAUHATHI HA IJIOCKOCTH. Y PaBHEHUSI PSAMON U OKPYKHOCTH
6.7 B KOOpJIMHATAaX, IEPECEUECHUE OKPYKHOCTEN U NpAMBbIX. MeTo1 KOOpAUHAT U
€ro MpuMeHEHue

6.8 [TpaBUsIEHBIE MHOTOYTOJIBHUKH

6.9 JlnuHa okpyxHOCTH. ['pagycHas U pajuaHHas Mepa yriia, BRIYUCICHUE UTHH
' JyT OKPYXKHOCTEH

6.10 | ILmomanp kpyra, CEKTOpa, CETMEHTa

JIBUKEHUSI TUIOCKOCTU M BHYTPEHHUE CUMMETPUH (UTYp (3JIEMEHTapHbIE

6.11 .
npencrasiienus). [lapamnensHbiii nepenoc. [loBopor




NEPEYEHDb (KOAU®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJIBHON
IHPOI'PAMMbBI OCHOBHOTI'O OBLHIEI'O OBPA3OBAHMSA U 9JIEMEHTOB
COLEPKAHUA ITO MATEMATHUKE

JIj1st mpoBeEeHUsI OCHOBHOT'O FOCYAapCTBEHHOIO 3K3aMEHa [0 MaTeMaTHKe (J1anee —
OI'> mno wmaremaTHKe) WUCHOJIb3yeTcs TMepeyeHb (KoAu(pUKATOp) MPOBEPSIEMBIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTENbHOW MPOrpaMMbl

OCHOBHOTO 00TIET0 00pa30BaHUs 1 AIIEMEHTOB COJCPKAHMUS.

IIposepsiembie Ha OI'D Mo Maremaruke TpeOOBaHMSI K pe3yJibTaTaM OCBOCHUSA
OCHOBHOI1 00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMsI

Kon
IIPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K TIPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI
OCHOBHOM 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIETO
obpazoBanus Ha ocHoBe DI'OC

1

YMeHue ornepupoBaTh IOHATUSMHU: MHOXECTBO, I[OJIMHOXECTBO,
omepanuy HaJ MHOXXECTBAaMH; YMEHHUE OINEPUPOBATH MOHSITUSIMMU:
rpad, cBs3HBIA Tpad, nepeBO, LUK, MPUMEHITh WX TPHU PEIICHUU
3aJlay; yMEHUE UCII0JIb30BaTh rpapuuecKoe MpeACcTaBICHUE MHOKECTB
JUJISL ONTMCAHUS PEATbHBIX MPOLIECCOB U SIBIICHUM, IPU PEIICHUHU 33/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSAMHU: ONPEAEICHUE, AKCHOMA, TEOPEMa,
JI0Ka3aTEIbCTBO; YMEHHME paClO3HaBaTb HCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, INPUBOJUTH IPUMEPBI W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUSIMHU: HATYpAIbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YMCJO, [JEJIIMMOCTh HATYpPaJlbHBIX YHCEIN, IPU3HAKU
JEeTUMOCTH, 1I€JI0€ YUCII0, MOJIYJIb 4uciia, OOBIKHOBEHHAs JIpoOb U
JecsATUYHasi poOb, CTAHAAPTHBIN BUJ YMCIIA, PAIMOHAIIBHOE YHUCIIO,
UPpALMOHATIBHOE YHUCJIO0, apU(PMETUUYECKU KBAAPATHBIA KOPEHbD;
YMEHUE  BBINOJHITH  JEWCTBUS C  YHUCIAMH, CpPaBHUBATH
Y yIOPSA0YMBATh YHUCIIA, MPEICTABIATh YMCIA HAa KOOPIAWHATHOM
NpsAMOM, OKPYIJISATh YHCIA; YMEHUE [€JIaTh TPUKUJKY U OLEHKY
pe3yJibTaTa BhIYUCIECHUN

YMeHHe onepupoBaTh MOHATUSAMHU: CTENEHb C LEIBbIM IOKAa3aTeleM,
apu(MeTHyecKuil KBaJpaTHbI KOPEHb, MHOTOYJIEH, ajreOpanyeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENEHH
Oonbllle €IUHUIIBI; YMEHHUE BBINOJHATH pPacyeThl MO (Qopmynam,




npeoOpa3oBaHus UENbIX, JIpPOOHO-PAllMOHATBHBIX BBIPAKEHUN U
BBIPAKEHUN C KOPHAMH, PA3JI0KEHUE MHOTOUYJIEHA HA MHOXKUTEIU, B
TOM 4YHCIIE C WCIOJb30BaHHEM (GOpPMYyNl Pa3HOCTH KBaJpaToOB U
KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHUSAMU: YACIOBOE PABEHCTBO, YPABHEHHUE C
OTHOM TIEPEMEHHOM, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOW; YMEHME peIIaTh JIMHEMHBIE U KBAJPATHBIC YPAaBHEHUS,
JpOOHO-pALIMOHAJIBHBIE YPABHEHUSI C OJHOW NEPEMEHHON, CHUCTEMBbI
JBYX JIMHENHBIX YPAaBHEHUM, JUHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YUCJIE IIPU PEIICHUU 3a1a4 U3 IPYTUX [IPEIMETOB
M TPaKTHYECKUX 3aJa4; YMEHHE UCIIOIb30BaTh KOOPJIWHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IUIOCKOCTb Ul M300paKeHUsI peLeHUi
YPAaBHEHUM, HEPABEHCTB U CUCTEM

YMeHune onepupoBaTh MOHATUAMU: PYHKIUSA, Tpa@UK PYHKIINHU, HYITU

byHKIUH, IIPOMEKYTKH 3HAKOIOCTOSHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOOJIbLIEE M HAUMEHbIIEE 3HAYCHUS
byHKUINY; yMEHUE ONepUpOBaTh HOHATUSAMU: npsimas

MPOTNOPIIMOHANILHOCTD, JIMHEWHAsT (PYHKIUS, KBalpaTUIHAsT PYHKITHUS,
oOpaTHasi TPOMOPLMOHAIBHOCTh, TapaboJia, rumepOoia; yMEHHE
CTpouTh  Tpaduku  (yHKUMHA, HUCHONB30BaTh  Tpaduku IS
ONpENICJICHAS]  CBOMCTB  TMPOIECCOB WU 3aBUCUMOCTEH, IS
peleHust 3aja4 U3 JIPyrux y4eOHbIX MPEAMETOB U PeabHOM KU3HU;
yMEHUE BhIpaKaTh (popMysiaMu 3aBUCUMOCTH MEXKIY BEIMUYMHAMU

YMenue OIEPUPOBATH NOHATHAMMU: IIOCJIEI0BATEIBHOCTD,
apupmeTnyeckas UM T€OMETpUYECKas  MPOTPEeCcCUr;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA MOCJIEI0BATENBHOCTEH, (POPMYIIBI CyMMBI U
oOLIEero 4jieHa Mpu PelieHuH 3ajlad, B TOM YHUCIe 337ad U3 APYrHxX
y4eOHBIX MPEAMETOB U PEATLHON KUZHU

YMeHue pemaTh 3a/la4yd pa3HbIX THUIIOB (B TOM YHCJIE HA MPOLICHTHI,
JOJIM U YacTH, JIBIJKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK M YCJIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH YIpPaBJICHUS JTUUHBIMU
U CceMelHbIMM (PUHAHCAMH); YMEHUE COCTaBJIATH BbIPAXKECHHUS,
YPaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHIO 3aJayH,
UCCIIEIOBATh MOJyYEHHOE PEIICHUE U OLEHUBATh MPaBAONOI00HOCTD
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath MOHATUAMU: PUTYypa, TOUKA, OTPE3OK, MpsiMas,
Jy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PABHOOEIPEHHBIN




U PaBHOCTOPOHHHI TPEYTOJIbHUKH, MPSMOYTOJIBHBIA TPEYTONbHUK,
MeanaHa, OMCCEKTpUCca U BBICOTA TPEYTOJbHHUKA, YETHIPEXYTOJbHUK,
napajuieiorpaMMm, pomO, TNPSMOYTOJbHHUK, KBajapaT, Tparnenus;
OKPY>KHOCTB, KPYT, KacaTeiabHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
durypamu; ymMeHue peuiath 3aJaud, B TOM YHCIE U3 MOBCEAHEBHOU
KHU3HHU, HA HAaXOXJEHHE I'€OMETPUYECKUX BEJIHYUH C MPUMEHEHHEM
U3YYEHHBIX CBOMCTB QUryp u ¢pakToB

10

YMeHue omnepupoBaTh MOHSATHUSAMH: PaBEHCTBO (QUTYP, PABEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD NPSIMBIX,
yroa MEXAy MpsSMbIMU, NEPHEHAMKYJApP, HAKIOHHAsA, MPOEKLHUS,
nojobue puryp, noJoOHbIE TPEYTrOJIbHUKH, CAMMETPHUS OTHOCUTEIBHO
TOYKM M TNPSIMOW; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO
u nojobue Guryp, mapauieIbHOCTh U NEPIEHANKYISIPHOCTh MPSIMbIX
B OKPY’KarOIIEM MUPE

11

YMeHue omnepupoBaTh MOHSATUAMH: JJIMHA, PACCTOSHUE, YIoJl
(BeMUMHA yTIJIa, CHHYC W KOCHHYC yrja TPEyrojbHUKA), ILJIOIIA/Ib;
YMEHHE OIIEHHUBATh pa3Mephl IMIPEAMETOB U 00BEKTOB B OKPYKAIOIIEM
MUpE; YMEHUE MNPUMEHATH (OPMYJIBI MEpUMETpa W IUIOHIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAJH Kpyra, oobema
NPSIMOYTOJILHOTO MapaJUieienuIe a; YMEHUE MPUMEHSTh MPU3HAKU
pPaBEHCTBA TPEYTOJBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYTroJIbHUKA,
teopemy [ludaropa, TPUTOHOMETPHUECKHE COOTHOIICHUS IS
BBIYUCIICHUS JIJIUH, PACCTOSTHUM, TUIOIIAACH

12

YMeHue wu300paxkarb IUIOCKME (UTYpl W HMX KOMOMHAIUH,
IPOCTPAHCTBEHHbIE (QUIYPHl OT PYKH, C TIOMOIIbIO YEPTEKHbBIX
UHCTPYMEHTOB U DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU
CUMBOJIbHOMY OTIIMCaHUIO

13

YMeHue onepupoBaTb MOHATUSMH: NPSIMOYTOJbHas CHCTEMA
KOOpAMHAT; KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA 4YHCIO, CKAISIPHOE IPOU3BEICHHE
BEKTOPOB; YMEHHE HCIOJIb30BATH BEKTOPbI M  KOOPIWHATHI
JUIS TIPEJICTABIIEHUS JAHHBIX U PELICHMs 3a7a4, B TOM YUCJIE U3 IPYTUX
y4€OHBIX MPEAMETOB U PEabHOMN )KU3HU

14

YMeHue omepupoBaTh TMOHSATHUSMH: CTOJOMKOBBIE U KPYTOBBIC
auarpaMMbl, TaOmuIbl, cpeaHee apudmeTnueckoe, MeauaHa,
HanOOJIbIIIeE W HAWMEHBINIEEe 3HAYCHUS, pa3Max YHCIOBOTO Ha0Opa;
yMEHUE W3BJEKaTh, HMHTEPIPETUPOBATH W  MPeoOpPa3OBHIBATH
uH(pOpMaIMIO, TPEJCTABICHHYI0O B TaOMMIaXx M Ha JAuarpaMmax,
OTPAXKAIOUIYI0 CBOICTBA M XAapaKTEPUCTUKHU PEATbHBIX MPOLIECCOB




W SIBJICHUH; yMEHUE paclio3HaBaTh HW3MEHYMBBIE  BEIMYHUHbI
B OKPY’KaIOIIeM MHUPE

15

YMeHue ornepupoBaTh MOHATUSIMU: CIyYalHBIA OMNBIT (CITy4YalHBIN
DKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (3JEMEHTApHBIA HCXOJ)
CIIy4ailHOTO OMbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
yMEHUE HaXOJUTh BEPOATHOCTU CIy4YallHBIX COOBITHH B OIBITax ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH; YMEHUE pelaTh
3a/1aud METOJOM OPraHM30BaHHOTO Tepedopa M C UCHOJb30BaHUEM
IIPABWJIa YMHOXXEHUS; YMEHHE OLICHHBAThb BEPOSITHOCTH PEAIBHBIX
COOBITHII W SIBJICHUW, MOHUMATh POJIb MPAKTHYECKH JIOCTOBEPHBIX
U MAaJOBEPOSTHBIX COOBITUII B OKpYXalOUIeM MHUpPE U B KU3HU,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBILINX YUCEI U €TI0 POJIbIO B MACCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh MOAXOISALIMNA HU3YUYCHHBIM METOA IJIsi PEelIeHUs
3a7a4¥, MPUBOAUTH MIPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U )KU3HU, PACTIO3HABATH MTPOSBJICHUE 3aKOHOB MAaTEMATUKU B
WCKYCCTBE, OIUCHIBATh OTHACJIBHBIE BBIJIAIOIIMECS PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHUA MATEMATHKW KAaK HAayKW, IMPUBOJUTH
MIPUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX ABTOPOB B OT€UYECTBEHHOM
Y BCEMUPHOM UCTOPHUH

IlepedyeHb 3JIeMEHTOB COAep:KaHUs, MPOBepsieMbIX HA OI'D mo maTemaTuke

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 Uucna v BBIYKCICHUS
1.1 Harypanbhubie u uenblie uncia. [TpuzHaku JeIMMOCTH EbIX YUCET
1.2 OOBIKHOBEHHBIE W  JICCATHUYHBIC JpOOH, TMPOIEHThI, OECKOHEUHbIE
MIePUOANICCKHE TPOOH
1.3 Pammonanpupie uncna. ApudMeTHUYECKHE Olepaluu C pardoOHAIbHBIMU
YuCIaMHu
1.4 JeiicTBuTenbHBIC yncia. ApudMeTHIecKre onepaluu ¢ IeMCTBUTEIIbHBIMU
YuCIaMu
1.5 [Tpubnu>keHHbIE BBIYUCIICHUS, MMPABUIa OKPYTJICHUS, IPUKUAKA U OLEHKA
pe3yJibTaTa BhIYUCIEHUN
2 AnreOpanyeckue BbIpaKESHUS
2.1 BykBeHHBIE BbIpaXKEHHSI (BBIPAXKEHHSI C IEPEMEHHBIMM )




2.2

Crenens ¢ OCJIbIM IMTOKA3aTCICM. Crenens ¢ paiuOHAJIbHBIM ITOKAa3aTCJICM.
CBolicTBa cTEIICHU

2.3 MHorousieHbl
2.4 AnreOpandeckas apoOb
2.5 Apudmernaeckuit KOpPEHb HaTypaJIbHOU CTEIIEHH. JlenicTBust
¢ apuPMETHYECKUMU KOPHSMHU HATypaJIbHON CTENEHU
3 VYpaBHeHUs U HEPABEHCTBRA
3.1 | Uensle u apoOHO-panmoHanbHbie ypaBHeHUS. CHCTEMBI M COBOKYITHOCTH
YpaBHEHUI
3.2 | Uensie u npoOHO-parioHagbHble HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Penrenne TeKCTOBBIX 3a1a4
4 YucioBbIe MOCIIEI0BATETLHOCTH
4.1 ITocienoBaTeNbHOCTH, CIOCOOBI 3aJIaHUS ITOCIICIOBATEILHOCTEH
42 | Apudmernueckass U reoMmerpuyeckas mporpeccur. dopmyra CIOKHBIX
MIPOLICHTOB
3) OyHKIHUH
5.1. | ®ysaknusa, crnocodsl 3amanus ¢yHkuud. [padux  Pyskmuu. Obnacth
ompeneneHusT W MHOXKeCTBO 3HaueHud ¢Gynkuuu. Hymm  yskium.
[IpomexxyTKkH 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (YHKIIHH.
Makcumymbl ¥ MUHUMYMBI (QyHkiuu. HawuOonbiiee W HauMeHbIlee
3HaYCHHUE (DYHKITUU Ha TIPOMEKYTKE
6 KoopannaTtel Ha TpsIMOI U TNIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue GUrypsl 1 UX CBOMCTBA
1.2 TpeyronpHuk
7.3 MHOroyrojabHuKH
7.4 OKpy>KHOCTb U KPYT
7.5 | I3MepeHne reoMeTpUYECKUX BEIUYNH
7.6 BekTops! Ha 110CKOCTH




BepOSITHOCTB " CTaTHUCTHUKA

8.1 OnucarenbHas CTaTUCTHKA
8.2 | BepostHocTh

8.3 | KomOunaropuka

8.4 MHosxecTBa

8.5 I'padsr
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