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OenepanbHas paboyas mporpamMma Mo ydeOHoMy mpeamery «MaremaTtuka
(Oa3oBbINt ypoBeHb) (mpeaMmerHas obnacth «Maremarnka ¥ uHGOpMaTUKay) (nanee
COOTBETCTBEHHO — IPOrpaMma Mo MaTeMaTHKe, MaTeMaTHKa) BKITIOYAET MOSCHUTEIbHYIO
3allUCKY, COJEpX)aHHe OOydeHUs, IJIAaHHpPyEeMbIe pe3yJabTaThl OCBOCHHUS MPOTPaMMBbI
Mo  MaTeMaTuKe, TeMaTHYeCKoe IUIAHWPOBAaHME, TepeueHb  (KoaAu(pUKaTop)
pacrpeiefIeHHbIX 10 KJlaccaM IpOBEpSEMBbIX TpeOOBaHHUI K pe3ysbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30oBaHUs U 2JIEMEHTOB
COJIEp’KaHUs 0 MaTeMaThKe, nepeueHb (KoaupukaTop) MpoBepseMbIX TPeOOBAHMIMA
K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOIN MpOrpaMMbl OCHOBHOT'O OOIIETO
00pa30BaHUs U JIIEMEHTOB COJIEP)KAHUS 10 MAaTEMAaTHUKE.

INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo MaremMaruke s oOydaromuxcs 5-9 kjmaccoB paspaboraHa
Ha ocHoBe PI'OC OOO. B mporpamme Mo MareMaTUKE YYTEHBI UJEU U TMOJOKECHHS
KOHIICTIIIUY Pa3BUTHS MaTeMaTHIECKOro oopasoBanus B Poccuiickoit Deaepanun.

[IpenmeToM MaTeMaTUKH SBISIFOTCS G yHAAMEHTAIbHBIE CTPYKTYPBI HAIIIETO MUpa —
MPOCTPAHCTBEHHBIE (OPMBI U  KOJMYECTBEHHBIE OTHOLIEHUS (OT MPOCTEHIIHNX,
YCBaMBaEMbIX B HEMOCPEICTBEHHOM OIMBITE, O JIOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX
JUISL Pa3BUTHSI HAYYHBIX M MIPUKIIAHBIX Ujel). MaTteMaTuueckue 3HaHus 00eCIeunBaroT
MNOHUMAHUE TPUHLMUIIOB YCTPOWCTBA W HCHOJb30BAaHUS COBPEMEHHON TEXHUKH,
BOCHPUATHE W  HHTEPIPETANUI CONUAIBHOW, HKOHOMHUYECKOW, ITOJUTHYECKOU
nH(popMalKK, MalOT BO3MOXXHOCTH BBITIOJIHATH PAcueThl U COCTABJISATH AJITOPUTMBI,
HaxOJIUTh U IPUMEHATH (POPMYJIBI, BJIaJIETh TPAKTUUECKUMHU ITPUEMaMU T€OMETPUUECKUX
U3MEPEHUN M TMOCTPOCHMM, YUTAaTh MHQPOPMAIINIO, MPEJICTABICHHYIO B BHUAEC TaOJUII,
auarpaMM U TpauKOB, JKATh B YCIOBUAX HEOINPEIACICHHOCTH W IOHUMATh
BEPOSATHOCTHBIN XapaKTep CIydallHbIX COOBITHIA.

N3ydenue marematuku (opMupyer y oO0ydaromuxcsi MaTeMaTHU4yeCKUl CTUIIb
MBIILIEHUS, MPOSIBISIIONINICS B ONpPEeICHHBIX YMCTBEHHbBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TAaKWE MPUEMbl U METOJbl MBIIUICHUS, KaK WHIYKIUS W JEIYKIIUS,
00001IeHe U KOHKPETH3aIus, aHAIN3 U CUHTE3, KJIacCH(PUKAIUSI U CUCTeMaTH3aIlns,
abctparupoBanue u aHaorus. OOBEKTH MATEMAaTHIECKUX YMO3AKIIIOUCHHM, TIPABHJIA UX
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXAHM3M JIOTUYECKUX MOCTPOCHUM, CHOCOOCTBYIOT
BbIpa0OTKE yMEHUs (POpMYIUpPOBaTH, OOOCHOBBIBATH U JIOKA3bIBATh CYXKIEHUS, TEM
CaMbIM Ppa3BUBAIOT JIOTMYECKOE MblIlIeHHEe. M3ydeHue mareMaTtuku OOeCIeurBaeT
dbopMUpoOBaHUE AITOPUTMUYECKOM KOMIIOHEHTBHI MBIIUICHUSI M BOCIUTAHUE YMEHHI
JNEWCTBOBaTh MO  33JlaHHBIM  QJIrOpUTMaM,  COBEPIICHCTBOBATh  HM3BECTHBIC
U KOHCTPpYMpPOBaTh HOBBIC. B mporecce pemieHuss 3agad — OCHOBHOM ydeOHOM
JEATeIbHOCTA Ha YpPOKax MaTEeMaTHKW — Pa3BUBAIOTCA TBOpYECKass W MPUKIIATHAS
CTOPOHBI MBIIICHHUS.
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OOyueHre mMaTeMaTHKe JaeT BO3MOXKHOCTh pa3BUBaTh y OOydarOIIMXCS TOYHYIO,
palMoOHAIbHYI0 U MH(GOPMAaTUBHYIO pedb, YMEHUE OTOMpaTh Hambojee MOAXOASIINe
A3BIKOBBIE, CHMBOJIMYECKUE, TpapUUecKue CpeACTBa MJiA BBIPAXKEHUS CYXIACHUI
Y HarJIITHOTO UX MPEICTABIICHHUS.

[Ipn u3yd4eHHMM MaTEMaTHUKH OCYIIECTBIAECTCS OOLIEE 3HAKOMCTBO C METOJAMHU
MO3HAHUS JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O MPEIMETEe U METOAaX MATEMATHKH,
UX OTJIMYUU OT METOJIOB IPYI'MX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
NPUMEHEHUS MAaTEMATHUKH JIJIS1 PELLIEHUS] HAYYHBIX U MPUKIIAAHBIX 33]1a4.

[IpuopureTHBIMU LIETSIMU O0YUEHHsI MaTeMaTuKe B 5—9 Kilaccax sSBISIOTCS:

(opMHUpOBaHUE LEHTPAIBHBIX MaTeMaTUYECKUX MOHATUN (YMCIO, BEIMYHMHA,
reoMeTpuueckas ¢Gurypa, nepeMeHHas, BEpPOSITHOCTh, (PYHKIHsI), 00€CIIeUrBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMATUYECKOr0 00pa30BaHus 00 ydaroluxcs;

NOJBEACHUE OO0YyJarOUIMXCs Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTeMaTUKU U OKPYXKAOLIEro MHUpa, TOHUMAaHUE MaTEMaTUKHA KaK 4acTH
0011el KyIbTYpbl YETOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX U TBOPYECKHUX CHOCOOHOCTEH OOy4arommxcs,
MO3HABATEJIbHON aKTHUBHOCTHU, MCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
MHTEpECca K U3YYCHHUIO MaTEMaTUKH;

(GopmMupoBaHUE (PYHKIIMOHAIBHONH MaTeMaTUYeCKOW TI'PaMOTHOCTH: YMEHHUS
pacro3HaBaTh NPOSBICHUS MaTEMaTHUYECKUX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEN
B pEabHBIX JKU3HEHHBIX CUTYyallUsIX U IPU H3YyYEHHHM APYrUX Y4eOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCHMOCTEH W 3aKOHOMEpHOCTEH, (OpMYIMpPOBATh HMX Ha S3bIKE
MaTeMaTUKM MW CO3/[aBaThb MaTE€MaTUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKU ammapar g pelIeHUus NPAaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLIEHUBAThH MMOJTY4YEHHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUH COAEPXKAHUS IPOrPaMMBI IT0 MareMaruke B 5-9 knaccax: «Hucna
U BBIYUCICHUS», «AnreOpa» («AnreOpandeckue BBIPAXKEHUSD», «YPaBHEHUS
U HepaBeHCTBa»), «Dynkuumy», «leomerpusi» («I['eomerpuueckue QUIypsl U HX
cBOWCTBay, «/3MepeHne reoMeTpuYecKUX BEIUUYUHY»), «BEposTHOCTh M CTATUCTHKAY.
JlaHHblE JTMHMM Pa3BUBAIOTCS MAapaJUIENIbHO, KaX/Jas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJHAa OT JApPYrod, a B TECHOM KOHTAaKTe
Y B3aUMOJICHCTBUU.

CopneprxaHue mporpaMMbl IO MaTeMaTHKE, paclpeeeHHOE 10 rojaMm o0y4yeHus,
CTPYKTYPHUPOBAaHO TaKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHUUIUAIbHBIM
BolpocaM  oOydyaromudecs: — oOpaliajiuch  HEOJAHOKPATHO, UYTOOBI  OBJAJCHUE
MaT€MaTUYEeCKUMHU TOHATHSMM M HaBbIKAMU OCYIIECTBIBLIOCH IOCIIEI0BATEIbHO
U TOCTYNAaTeIbHO, C COOJIOJICHUEM NPUHIMUIIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHMS
BKJIIOYAJIMCh B OOILIYI0 CHUCTEMY MaTeMAaTUYECKUX MPECTaBICHUN OOy4aroumxcs,
pacimpss U yriayossist ee, o00pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaruka sBISETCS 00s3aTENbHBIM y4EOHBIM
IpeIMETOM Ha YPOBHE OCHOBHOro ofmiero oopasoBanus. B 5-9 kimaccax maremaruka
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TPaUIIMOHHO U3yYaeTCsl B paMKax CIEIYIONINX y4eOHBIX KYpCOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKIIOYas 3JEMEHTHI CTaTUCTUKU
u teopun BeposTHOcTeH) u «['eomerpusi». I[lporpaMmoil Mo mMaTreMaTUKe BBOIUTCS
CaMOCTOSITEIbHBIN Y4eOHbIN Kypc « BeposTHOCTh M CTATUCTHUKAY.

OO0muiee 4KMCIIO YacoB, PEKOMEHJOBAaHHBIX JJI M3Y4€HUs MaTeMaTUKH (0a30BbIN
YpPOBEHb) Ha YpPOBHE OCHOBHOT'O oOImIero oopaszoBanusi, — 952 wyaca: B 5 kiacce —
170 yacoB (5 wacoB B Hemenw), B 6 kimacce — 170 dacoB (5 4acoB B HENEIo),
B 7 knacce — 204 yaca (6 4yacoB B Henelno), B 8 kinacce — 204 daca (6 4acoB B HEJZIEIIO),
B 9 knacce — 204 gaca (6 4acoB B HEJIEIIIO).
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3ydeHne mareMaTUKH Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHHWs HAMPaBICHO
Ha JIOCTIDKCHHE OOYYArOIIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX M MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YyJbTaTOB OCBOCHHS YUEOHOIO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE ~ pe3yJIbTaTbl ~ OCBOGHHMS  MpOrpaMMbl [0  MareMaThKe
XapaKTEePU3YIOTCS:

1) naTpuoTHYECKO€e BOCIUTAHME:

NPOSIBJICHUEM HMHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIICHUEM K JOCTHKCHHUSIM POCCHUICKHX MAaTEMaTWKOB U POCCHUICKOM
MaTeMaTUYeCKOM MIKOJBI, K HCIOJB30BAaHUIO JTHX JOCTIKCHHUH B JPYrHX HayKax
¥ TIPUKJIATHBIX cepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHHIO 00SI3aHHOCTEN I'pakJaHWHA U pealnu3ally ero mpas,
NPEICTaBIIECHUEM O MaTEMaTUYeCKUX OCHOBaX (PYHKUIMOHUPOBAHMS PA3TUYHBIX
CTPYKTYD, ABJICHUM, MPOLIETYP IPaXKIAHCKOr0 001IecTBa (HalpuMeEp, BIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHHIO AITHYECKUX NPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHHM HAyKH, OCO3HAHUEM Ba)XHOCTH MOPAIBHO-3TUYECKHUX
IPUHIUIIOB B JESITEIBHOCTH Y4EHOIO;

3) TpyaoBOE BOCIIUTAHHeE:

YCTaHOBKOﬁ Ha AKTUBHOC ydqaCTuc B PEIICHUHU IMPAKTHYCCKHUX 3a1a4
MaTeMaTHYEeCKOW  HAlpPaBICHHOCTH, OCO3HAHHEM  BAXXHOCTH  MaTEMATHYECKOro
00pa3oBaHUs Ha TPOTSHKEHWH BCEW JKU3HM I YCIIEMIHOM IPOQeCCHOHATbHOM
JEATEIBbHOCTH W Pa3BUTHEM HEOOXOAMMBIX yMEHHH, OCO3HAHHBIM BBHIOOPOM
U IOCTPOEHHEM HHANBHIYAILHOM TPACKTOPHHM OOpa3OBaHMs W JKM3HEHHBIX IUIAHOB
C y4ETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M 3CTETHYECKOMY  BOCIIPUSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajad, pELIEHUH, pacCy)KIEHHH, YMEHHIO BHJIEThH
MaTeMaTH4eCKUe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT O NMO3HAHMA:

OpHEHTAIMeH B JSSITEIbHOCTH HA COBPEMEHHYIO CHCTEMY HaYUHBIX MPEICTaBICHHUH
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, NPUPOABI W  OOIIECTBa,
NOHUMaHHEM MaTEMAaTHYECKON HAyKH Kak c(hephl 4eI0BEYECKO AesATEIbHOCTH, dTAlOB
€€ Ppa3BUTHUS W 3HAYUMOCTH JUIA Pa3BUTHS I[MBHIM3AIHMHM, OBJIaJCHHEM S3BIKOM

7
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MaTeMaTUKM M MaTeMaTHUYECKOM Ky.]'[BTypOﬁ KaKk CpCIACTBOM IIO3HAHUA MHDPa,
OBJIaACHUCM HpOCTefIHJI/IMI/I HaBbIKaAMH I/ICCHeI[OBaTeHBCKOﬁ ACATCIBbHOCTH,

6) puzmueckoe BOCIIUTAHMeE, ¢popmupoBanue KYJbTYPbI 3/10POBbS
U SMOLMOHAJIBLHOI0 0JIAT OIOJIYYHS:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOErO 3/10POBbS,
BEJCHMSI 3/10pOBOr0 00pa3a KU3HU (30pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM
3aHATHI U OT/AbIXA, pEryJIsipHas pU3nyeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA
pedrnexkcun, MpU3HAHMEM CBOEro IpaBa HAa OMIMOKY M TaKOro e MpaBa JIpyroro
YEJ0BEKa,

7) KOJIOTHYECKO€e BOCTIUTAHNE:

OpHEHTallMe Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM M7 PelIeHHUs 3ajad
B 00JIACTH COXPAHHOCTH OKPYXAIOIIEH cpebl, IJIAHUPOBAHMS MOCTYIIKOB U OLIEHKH HUX
BO3MOXXHBIX TIOCJEACTBUN Il OKpPYXKAIOIIEH Cpeibl, OCO3HAHHEM TJI00aJIbHOIO
XapakTepa IKOJIOTHYECKUX MPoOJIeM U MyTe UX PelIeHUs;

8) amanTanusi K H3MEHSIIOIIUMCS YCJIOBHSIM COHAIbHOI M MPUPOTHON Cpe/bI:

TOTOBHOCTBIO K JIEUCTBUSM B YCIOBHUSAX HEONMPEACICHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMITETEHTHOCTH 4Yepe3 MPAKTHYECKYIO IEATEIHbHOCTh, B TOM YHCIIC YMCHHUC
YUUTBCS Y APYTHX JIIOJIeH, MpUOOpeTaTh B COBMECTHON NIEATEILHOCTH HOBBIC 3HAHWSI,
HABBIKUA U KOMIIETCHIINH U3 OTbITA APYTUX;

HEOOXOJMMOCTBIO B (JOPMUPOBAHUHN HOBBIX 3HAHWM, B TOM 4ducie HOpMyaupoBaTh
U7, TIOHATHS, THTIOTE3bI 00 0OBEKTAX U SBJICHUSX, B TOM YHUCIIC paHEe HE M3BECTHBIX,
OCO3HaBaTh JASHUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TJIaHHUPOBATh CBOE
pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOMNN KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIC PEIICHUS
U JIelicTBUsA, (HOPMYIUPOBAThH U OLIEHUBATH PUCKH U MOCIEACTBUS, (OPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTare ocBOEHUS MpOrpaMMsbl IO MaTeMAaTUKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusl y oOyuarouierocsi Oynyr copMHpOBaHbl METANPEAMETHBIE PE3YJIbTATHI,
XapaKTEpU3YIOIIMECs OBJIQJACHUEM I103HABATEIbHBIMU YHUBEPCAIBHBIMU Y4E€OHBIMU
JNEUCTBUSAMH, KOMMYHUKATHBHBIMM  YHUBEPCAIbHBIMU  Y4E€OHBIMU  JICWCTBHUSIMU,
PEryIATUBHBIMU YHUBEPCAIbHBIMU Y4€OHBIMU JCHCTBUSMH.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA

[lo3HaBaTenpHbIE ~ yHUBEpCAlbHbIE  y4eOHbIE  JIEHCTBUS  00ECIEYMBAIOT
dbopMupoBanue 0a30BbIX KOTHUTHUBHBIX MPOIECCOB O0YJArOMINXCS (OCBOCHHE METOJIOB
NO3HAHMUSI OKPYXAIOIIero MHpa, TPUMEHEHHE JIOTHYECKHX, HCCIeI0BaTeIbCKUX
orepaiui, yMeHuil paborarb ¢ nHpopmarmei).
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Bba3oBble Jornueckue aeMcTBUA:

BBISIBISITH W XAPAKTEPHU30BAaTh CYIIECTBEHHBIC NPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, MOHATHI, OTHOLICHUA MEXIY MOHATUSAMH, (POPMYIMPOBATH ONpENEICHUs
NOHATUHM, YCTAHABIMBATH CYLIECTBEHHBIM MpHU3HAK KilacCU(UKAIMK, OCHOBAHMS
JUTsl 00OOIIIEHUSI U CPAaBHEHUS, KPUTEPUU ITPOBOJIUMOTO aHAJIH3a,;

BOCIPUHUMATH, (POPMYIHPOBATH U TIPEOOPA3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIC
U OTpUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aHUMOCBS3HM W NIPOTUBOPEUUS
B (¢akrax, [aHHbIX, HAONIONCHUSIX W YTBEPXKICHUSX, TMpejiaraTb KPUTEPHUH
JUTISL BBISIBJIEHHS] 3aKOHOMEPHOCTEN W TPOTUBOPEY M,

MPOBOAUTH BBIBOJIBI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JIE€AYKTUBHBIX
Y MHIYKTUBHBIX YMO3AKIOYEHUN, YMO3AKIIOUYEHUN 110 AaHAJIOTHUH;

pazbuparb  Jl0KazaTejbCTBA  MaTeMaTUYECKUX  YTBEpXKACHUN  (mpsAMble
U OT TPOTUBHOTO), IMPOBOJUTH CAMOCTOSITEIHHO HECIOXKHbBIE JI0Ka3aTelbCTBa
MaTeMaTh4eckux (hakToB, BBICTpPaMBATh AapryMEeHTAIUIO, MPUBOJIUTH IMPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHbBIE PACCYKICHHUS;

BbIOMpATh Ccroco0 pelieHus y4eOHOM 3ajaun (CpaBHUBATh HECKOJBKO BapHAHTOB
peleHus, BbIOMpaTh HaubosIee MOAXOMSAIMINNA C YYETOM CaMOCTOSITENIbHO BBIIEJICHHBIX
KPUTEPUEB).

ba3oBble ucciieoBaTe1bCKuE ACHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICMOBATEIbCKHA HWHCTPYMEHT TIO3HAHUS,
bopMyIMpPOBaTh BOMPOCHI, (PUKCUPYIOMINE POTUBOPEUHE, IPOOIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (OPMHUPOBATh THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UINI0, MHCHHC,

IIPOBOJINTH MO CAMOCTOSITEIbHO COCTABICHHOMY TUJIAaHY HECJIOKHBIA IKCIIEPUMEHT,
HEOOJBITIOE UCCIIEAOBAHMUE 110 YCTAHOBIICHUIO OCOOEHHOCTEH MaTEMaTHIECKOTO 0ObEKTa,
3aBHCHMOCTEH 0OBEKTOB MEXTY COOOM;

CaMOCTOSITETTLHO  (pOPMYTUPOBATH OOOOIIEHHWS] W BBIBOALI IO pPeE3yJibTaTaM
MIPOBEJICHHOTO HAOJIOJCHUS, MCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pE3yJIbTaTOB, BEIBOJIOB U 000OIICHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BBIIBUTATH
MIPEINOJIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmneii:

BBISIBIISAITh ~ HEJOCTaTOYHOCTb M M30BITOYHOCTh  MH(OpPMAIUH, JAHHBIX,
HEOOXOMMBIX JIJISl peLICHUS 3a/1a4u;

BbIOMpATh,  AHAJIM3UPOBATh,  CHCTEMATU3UPOBaTh W  UHTEPHPETUPOBATH
MH(}OpMAIINIO Pa3IMYHbIX BUJOB U OPM IPEICTABICHUS;

BbIOMpaTh (HOpMy NpencTaBlieHUs UHPOPMALMU W WLTIOCTPUPOBATH pEIIaeMble
3aJ]a4¥ CXEMaMH, IMarpaMMamMu, HHOU rpaduKkoil 1 uX KOMOMHAIIUSAMU;
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OLIEHUBATh HAJEKHOCTh MH(OPMALIUU MO KPUTEPHSIM, MPEITIOKEHHBIM YUUTEIEM
WK cPOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KomMmyHMKaTHMBHbBIE YHUBEPCAJIbHbIE Y4eOHBIE JeiiCTBUS
KoMMyHHMKaTHBHBIE  yHHMBEpCaJdbHbIE  y4eOHBIE  JIEHUCTBHUS  OOCCIEYHMBAIOT
c(hOpMHUPOBAHHOCTD COITMATBLHBIX HABBIKOB 00 yJarOIITUXCA.

Oomenue:

BOCIIpUHUMATh W (OPMYJIMPOBATH CYXICHUS B COOTBETCTBUHU C YCIIOBUSIMH
U 1EIIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOKO TOUKY 3PCHHUS B YCTHBIX
U TTHCbMCHHBIX TEKCTaX, J1aBaTh MOSCHEHHS 110 XOJy PEIICHUS 3aJ1a4d U IMOJTYYCHHBIM
pe3ynbTaram;

B XOAC¢ OOCYXICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAE€MOH TEMBI,
poOJIeMBbl, pemaeMoil 3a7aur, BBICKA3bIBAaTh HJCH, HAICJIICHHBIC HA TMOWCK PEIICHHUS,
COIIOCTABJIATh CBOM CYXKACHHS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JHANIOTa,
OOHApYXUBATh Pa3IMYUE M CXOJICTBO MO3UIUHI, B KOPPEKTHOU (hopme hopmymnpoBaTh
pa3HOTJIACHsI, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3yAbTaThl PEMICHUS 3a7add, SKCIEPUMEHTa, MCCIICIOBAHUS,
MPOEKTa, CaMOCTOATEIHLHO BBIOMpATh (OpMAT BBICTYIUICHHS C YyYE€TOM 3aaad
TIpEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

Corpyanu4ecrso:

MOHUMATh U UCTIOJH30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUIYAIbHON pabOThI
MIPH pEIICHUHN YIEOHBIX MAaTeMaTHIECKUX 3a/1a4;

OPUHUMATh 11€7Tb COBMECTHOM JEeATENbHOCTH, IUTAHMPOBATH OPTraHHU3AIUIO
COBMECTHOW pabOThI, paclpeeNaTh BUABI PadOT, JOTOBApUBATHCS, OOCYKIATh MPOIIECC
U pe3ysbTaT padoThl, 00001aTh MHEHUSI HECKOJIBKHUX YETIOBEK;

y4acTBOBaTh B TIpymmnoBbIX (opmax padboThl (00CYX)JIeHUs, OOMEH MHEHHSIMU,
MO3TOBBIC IITYPMBI U APYTHE), BHIMOIHATH CBOIO YacTh pPabOThl M KOOPAMHUPOBATH CBOU
JICHCTBHSI C IPYTUMU WICHAMU KOMaH/bl, OIICHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIIUIA
MPOAYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YyHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
PGFYJ'IHTI/IBHI)IG YHUBCPCAJIbHBIC y‘IG6HBIe I[GﬁCTBPIfI 00ecCIeYnBaroT (bOpMI/IpOBaHI/IG
CMBICJIOBBIX YCTAHOBOK H JKU3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, AJITOPUTM PELICHUs 337aud (WM €ro 4acTh),
BBIOMpATh CMOCO0 peHieHus] C YYETOM MMEIOLIMXCS PECYpcOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUAHTHl PEUICHUN C y4ETOM
HOBOW MH(OpMaIUu.
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CaMOKOHTPOJIBb:

BJIaJIeTh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ylbTaTa
peleHns] MaTeMaTUYeCKOM 3a/1a4H;

NPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH TpPH pPEIICHWW 3a/ayW,
BHOCHUTb KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HaMJIEHHBIX
OITNOOK, BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yibTara JACSITEIbHOCTH IIOCTABICHHOW LIEJH
U YCIOBUSAM, OOBSCHATH NMPUYMHBI JOCTH)KEHUS WIM HEIOCTIKEHMS I1IeJId, HaXOJUTh
OUIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pE3yNbTaThl OCBOEHHUS MPOrPAMMBI MO MAaTEMAaTHKE IPEICTABICHBI
no rogaM OOydeHHs B paMKaxX OTJENIbHBIX y4eOHBIX KypcOB: B 5—0 Kiaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpa», «l'eomerpusi», «BeposTHOCTH
U CTATUCTHKA».

11
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

[TpropureTHBIMU LIETSIMU O0YUEHHSI MaTeMaTHUKe B 5—6 Kilaccax sSIBISIOTCS:

OpOAOHKEHUE (OPMUPOBAHUS OCHOBHBIX MAaTE€MaTUYECKHX MOHSTHHI (YHUCIO,
BEIMYMHA, TeoMeTpuyeckas  Qurypa), oOecrneuyuBarOmIUX  MPEEMCTBEHHOCTh
Y TIEPCTIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00y4arolNUXCs;

pa3BUTHE WHTEJUIEKTYalIbHBIX W TBOPYECKUX CIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHM, MHTEpeca K H3yYEHUIO
MaTeMaTHKH;

NOJIBE/ICHUE OOy4YaloIMXCs Ha JOCTYMHOM JUIsi HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKarOL[E€ro MUpa;

dbopmupoBanue GYHKIMOHATBHONM MaTEeMaTUYECKOM TIpaMOTHOCTH: yMEHHS
pacrno3HaBaTh MAaT€MAaTHYECKHME OOBEKTHl B PEANBHBIX JKU3HEHHBIX CHTYalUsX,
NPUMEHSATh OCBOCHHBIC YMEHHS Uil pPEHICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATh IIOJYYEHHBIE PE3YJIbTaThl M OLEHUBATh KX HA COOTBETCTBHE
MIPAKTUYECKON CUTYaLUU.

OCHOBHbIE JIMHHUM COAEP)KaHUS Kypca MareMaTuku B S5—6 Kiaccax —
apudmeTnyeckass U TeOMETPUYECKasl, KOTOPbIE Pa3BUBAIOTCS MApALIETbHO, KaxKIas
B COOTBETCTBHH C COOCTBEHHOH JIOTMKOHM, OJHAKO, HE HE3aBHCHUMO OJIHA OT JPYroM,
a B TECHOM KOHTaKT€ U B3aUMOJAEUCTBUM. Takke B Kypce MAaTeMaTHKW MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMH aJire0Opbl U ONMUCATEIbHON CTaTUCTHKH.

N3ydyenue apudpMeTHyeckoro marepuaiga HAYMHAETCS CO CHUCTEMaTU3aliU
U pa3BUTUS 3HAHUW O HATypPalbHBIX YHMCIIAaX, MOJYYEHHBIX HA YPOBHE HAUYAIBLHOIO
oOmiero obOpazoBaHusi. [Ipy 3TOM COBEpIIEHCTBOBAHWE BBIYMCIUTEILHOW TEXHUKHU
U (OpMHUPOBAHME HOBBIX TEOPETUYECKUX 3HAHHUM COUETAaeTCsl C pa3BUTHUEM
BBIUKMCIIUTENbHOW KYJIbTYpPhl, B YaCTHOCTH C OOYy4YE€HHEM MPOCTEHIINM MpUeMaM
NPUKUJIKH W OLUEHKH pEe3yJbTaTOB BbIYMCICHUI. M3ydeHue HaTypalbHBIX YHCEI
PoJoIKaeTcsl B 6 Kijlacce 3HAKOMCTBOM C HAUaJbHBIMU MOHATUSIMU TEOPUU JEIUMOCTH.

Havano n3y4uenus OOBIKHOBEHHBIX M JECATUIHBIX IPOOEH OTHECEHO K 5 KI1accy. ITo
NIEPBBIN ATAIl B OCBOCHUH JPOOEii, KOraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMHU,
NOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX IPOOEii B MOJIHOM 0O0beMe
IPEIIECTBYET M3YYEHUIO JECATHUYHBIX IpOOEH, YTO LENecOO00pa3HO ¢ TOYKH 3PEHUs
JIOTUKH M3JI0’KEHUS YMCIOBOM JIMHUM, KOrJa NpaBWIa JEUCTBUI C JECATUYHBIMU
IpoOsIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMHM QJITOPUTMAMH BBIIOJIHEHUS JEHCTBUIM
C OOBIKHOBEHHBIMU JApOOSIMHU. 3HAKOMCTBO C JE€CATUYHBIMU JpOOSIMU pPACHIUPUT
BO3MOKHOCTH JJI1 MOHMMAaHMs OOYy4alOUIMMUCS NPUKIATHOTO MPUMEHEHUS HOBOM
3alUCH TIPY W3YYEHHM JPYTUX MPEIMETOB W IPU NPAKTUYECKOM HCIOJIb30BAHMM.
K 6 kiaccy oTHeceH BTOpOW J3Talml B U3y4yeHUU JApoOei, TIae NPOUCXOAUT
COBEpILIEHCTBOBaHNE HABBIKOB CPaBHEHUS U MpeoOpa3oBaHus ApoOei, OCBOEHUE HOBBIX
BBIUKMCIIUTENbHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKHU BBIUMCIECHUM, B TOM 4YHUCIE
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3HAYEHUM BBIPAKEHUMN, COJEp)KAIIMX U OOBIKHOBEHHbBIE, U JECSATHUYHBIE JpoOH,
YCTAHOBJIEHUE CBSI3€1 MEXIy HUMHU, PACCMOTPEHUE TPUEMOB PEIICHUS 33a]1a4 Ha APOOH.
B Hauane 6 kjacca IpOMCXOAUT 3HAKOMCTBO C OHSITHEM IIPOLIEHTA.

Oc0OEHHOCTBIO U3YYEHHUS MOJOKUTEIBHBIX U OTPULIATENBHBIX YHUCEN ABIAETCA TO,
YTO OHM TaKXe€ MOIYT pacCMaTpUBaTbCi B HECKOJIBKO 3TanoB. B 6 kiacce B Hauvane
n3ydeHus: TeMbl «II0JIOKUTENbHBIE W OTPULIATEIBHBIE YHCIIA» BBIIEISAETCS IMOATEMA
«llenpie ymcma», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIIbHBIMU YHCIIAMU
Y IEUCTBUSMHU C MOJOXKUTEIBHBIMH U OTPULIATEIbHBIMHU YU CIAMH IPOUCXOUT HA OCHOBE
COJEP)KATENBHOIO MOAX0Ja. OTO IMO3BOJIIET HA JIOCTYITHOM YPOBHE IO3HAKOMHUTH
OOy4YaOIIMXCA MPAKTUYECKH CO BCEMU OCHOBHBIMHU MOHATHUSIMH TE€MbI, B TOM YHCIIE
W C TpaBWIaMH 3HAKOB TIPH BBIMOJIHEHUHM apudmeTrndeckux aectBuil. M3ydeHue
panMoHaNBbHBIX YKcen OyaeT IpoAOoKEHO B Kypee anreOpsl 7 Kiacca.

IIpu 00ydyeHMM pElIeHHI0 TEKCTOBBIX 3azad B 5—60 KiaccaXx HCHOJIb3YIOTCS
apupmMeTndeckue nmpuemsl pemenus. [Ipu oTpaboTke BHIYUCIUTENbHBIX HABBIKOB B 5—6
KJIaccax pacCMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CIEAYIOIIMX BUIOB: 3a/1a4M HA JIBU)KEHUE,
Ha YacTH, Ha MOKYIKHU, Ha pabOTy U POU3BOJUTEIBHOCTh, Ha IIPOLIEHTHI, HA OTHOIIEHHUSI
u npornopiuu. OOydJaromuecs 3HAKOMATCS C IMpUEMaMH PELIeHUs 3a1ad mnepedopom
BO3MOXXHBIX BAPUAHTOB, ydaTcsi padoTaTh ¢ MHPOpMaLUEn, MPEACTABIECHHON B (opme
TaOJIUL WIN JUarpaMmm.

B mporpamme yueOHOro kypca «MaTemaTuka» MNpeaycMOTpeHO (OpPMHUPOBAHUE
MPOIEAEBTUYECKUX AIreOpanyecKuX MpeacTaBieHuid. bykBa Kak CUMBOJ HEKOTOPOIO
Yyclia B 33aBUCUMOCTH OT MaTEMaTUYECKOTO KOHTEKCTa BBOJIUTCSA IOCTENEHHO.
bykBeHHass CMMBOJMKa LIMPOKO HCIOJNB3YETCS MPEXKIE BCEro M 3aluch OOUIUX
YTBEPKIAECHUHN U IPEITIOKEHUM, (DOPMYJI, B YUACTHOCTH ISl BBIYUCIICHUS] TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISH YUCIIA.

B nmporpamme yueOGHoro kypca «MareMmartuka» TpeACTaBiICHA HarJsIHAS
reoMeTpusi, HampaBjieHHAas Ha pa3BUTHE OOPA3HOrO MBILIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUsI, N300PA3UTENBHBIX YMEHHI. DTO BaXHBIA 3Tal B W3YYEHUHU T€OMETPHH,
KOTOpPBIM  OCYIIECTBISIETCA HA  HAIVIIAHO-TIPAKTHUYECKOM  yYpOBHE,  ONUPAcTCs
Ha HArsIHO-0Opa3HOe MbIIUIEHHEe oOydJarommxcs. bomnbimas poib OTBOAMUTCSA
MPAKTUYECKON AESATENBHOCTH, OMBITY, IKCIIEPUMEHTY, MOJeIpoBanuio. O0yyaromuecs
3HAKOMSTCS C T€OMETPUYECKMMH (PUrypamMH Ha IJIOCKOCTH M B IPOCTPAHCTBE, C UX
OPOCTEUITUMHU  KOHPUTYypalusiMU, ydarcd H300paxaTb WX Ha HEJIWHOBAaHHOM
U KJIeT4aToM Oymare, paccMaTpuBarOT UX MPOCTENIINE CBOMCTBa. B mpouecce n3yuenus
HarJsiAHOM F€OMETPUM 3HAHUA, MOJydeHHble OOYy4YalolMMUCA Ha YPOBHE HAYaJIbHOI'O
o0uiero o0Opa3zoBaHus, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY MIIaHy B 5—6 Kiaccax M3y4aeTcsi UHTETPUPOBAHHBIN MTpeIMET
«MareMatukay, KOTOPBIM BKJIIOYACT apu(METHUECKUl MaTepual W HarjsaHyIo
TrE€OMETPHUIO, a TAKXKE IMPONEIEBTUUECKUE CBEJECHUS M3 aiareOphl, SJIEMEHThI JIOTUKH
Y HayaJla OnucaTesIbHOM CTaTUCTHKHU.

OO111ee Yrcio 4acoB, pEKOMEHI0BaHHBIX JJIS1 U3y4YeHUs MareMaTuku, — 340 yacos:
B 5 kiacce — 170 gacoB (5 yacoB B Hezieo), B 6 kiacce — 170 yacoB (5 4acoB B HEJEIIO).
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COILEPKAHUE OBYUEHUSA
5 KUIIACC

HarypanbHble ync/ia 4 HYJIb

Harypansnoe wumcno. Psg warypambubix uwucen. Yuciao 0. M3oOpaxenwue
HATypaJbHBIX YUCEJI TOUKAMU Ha KOOPAUHATHOM (YMCIIOBOM) MPSIMO.

[lo3ummonHass cucrema cuUucieHHs. PuMmckas HyMmepanuss Kak NpHUMED
HETO3UIIMOHHOM CUCTEMBI CUUCIEHUS. [lecsaTuuHas cucrema CUMCIICHHUS.

CpaBHeHUE HATypajdbHBIX YHUCEJI, CPABHEHHE HATYpPAJIbHBIX YHCEI C HYJIEM.
Crioco6sl cpaBHeHUs. OKpyTJIeHHE HATypalIbHbIX YUCEIL.

CrnoxeHHne HaTypaJbHBIX YKCEJ, CBOMCTBO HYJIA MPU CIOKEHHH. Bpluntanue kak
JENUCTBUE, OOpaTHOE CIIOXKEHUIO0. YMHOXEHHE HATypajbHbIX UYMCEN, CBOMCTBA HYJS
U eIUHUIBI TpU yMHOXEHUU. JlenmeHue Kak JelcTBUe, OOpaTHOE YMHOXKEHHUIO.
KoMroneHTsI neiicTBri, CBSI3h MKy HUMH. [IpoBepka pe3ynbTaTa apupMeTudecKoro
neictBusa. llepemecTUTENbHOE W COYETATEIbHOE CBOWCTBA (3aKOHBI) CIIOKEHHUS
U YMHOXEHUS, paclpeieIMTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanue OykB 11 00O3HAYEHHs] HEHW3BECTHOTO KOMIIOHEHTAa M 3alHCh
CBOMCTB apu(PMETUUECKUX JICHCTBUM.

JlenuTenu U KpaTHbIE YHCIIA, PA3IOKEHUE HA MHOXKUTENH. [IpocThie U cocTaBHBIE
yucina. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocTaTKoM.

Crenenb ¢ HaTypaldbHBIM IOKa3aTelIeM. 3alllCh YKCIA B BUJE CyMMBI pa3psaHbIX
CJIaracMblIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHUN YMCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBIIIOJIHEHUSL JEeUCTBUM. JCnonb30BaHWE TP BBIYMCIEHUAX IEPEMECTUTENBHOTO
U COYETATENHbHOI0 CBOMCTB (3aKOHOB) CIJIOKEHUSI U YMHOXKEHHS, PaclpeeIUTeIbHOIO
CBOMCTBA YMHOKEHHS.

JApodu
[IpencraBienne o apodu Kak crocobe 3amucu 4acTu BeaMduHbl. OOBIKHOBEHHBIC

npobu. IlpaBunbHble W HempaBWiIbHBIE ApoOu. CmeniaHHas apoOb, MpPECTaBICHHE
CMEIIaHHOW JIpoOW B BHJI€ HEMPABWJIBHOW JIPOOM M BBIJCJICHUE IIEJION YacTh 4YHclia
W3 HemnpaBWIbHOU apoou. M3olOpaxenuwe apobell TouykaMyd Ha YHUCIOBOW MIPSIMOM.
OcHoBHOe cBoMcTBO Apodu. Cokpamienue npoOei. IlpuBenenuwe npoOW K HOBOMY
3HameHareno. CpaBHEHHE ApOOeii.

CnoxeHne W BbIUUTaHHE ApoOed. YMHOXKEHUE U JeJeHHE ApoOeil, B3aUMHO-
oOpatHble Jpodu. HaxoxneHre yacTu 1enoro U LeJoro Mo ero 4YacTy.

JHlecatuunas 3anuck JgpoOeid. IlpeacraBieHue nAeCSITUYHOM JpoOU B BHUIE
OObIKHOBEHHOU. M300pa’keHre AECSATHYHBIX ApOoOeil TOUKaMU Ha YMCIOBOW MPSIMOM.
CpaBHeHHE JECATUUHBIX APOOEH.

Apudmernueckue NEHCTBUS C IeCATUUHBIMU ApoOsMU. OKpyriieHHne AeCSITHYHBIX
TpoOei.

14



denepanpHas pabouas mporpamma | Marematuka. 5—9 kinacchl (6a30BbIi yPOBEHB)

Penienue TeKkcTOBBIX 3a1a4

Pemienne TekCTOBBIX 3adad apu(METHYECKUM CHocoOoM. PerieHue JOrmuecKkux
3amad. Pemenue 3amad nepebOpoM BCeX BO3MOXKHBIX BapuaHTOB. Mcnonb3oBaHue
MIPU PEIICHUH 33]1a4 TaOJIUIl U CXEM.

Pemrenue 3agay, cogepxkammx 3aBUCUMOCTH, CBS3bIBAIOIINE BEIIMYMHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EJWHUIBI M3MEpPEHUs: MACCHI,
o0beMa, 1IeHBI, PaCCTOSTHUS, BpeMEHH, CKOpOCTH. CBSI3b MEXY SIUHHUIIAMU U3MEPCHHS
KaKON BEJIMUYNHEI.

Pemrenre oCHOBHBIX 3a/1a4 Ha JIPOOH.

IIpencraBienne TaHHBIX B BHJIE TAOJMII, CTONIOYATHIX THArPAMM.

Harusagnas reomerpust

Harnsnuele npencraBieHus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, YyroJ1, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YTod. [IpsMoin, ocTpeii, Tynou
Y Pa3BEPHYTHIN YIJIbI.

JInuHa oTpe3ka, METPUYECKHE EIWHMIbI JUIMHBL. JlJIMHA JOMaHOW, NEpUMETP
MHOI'OYTr'oJIbHHKA. MI3MepeHne 1 MoCTpOEHUE YriloB ¢ TOMOIIBIO TPAHCIIOPTUPA.

Harnanuele mnpexacraBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYIOJIbHUK,
NPSIMOYTOJIBHUK, KBaApaT, TPEYTOJbHUK, O pABEHCTBE (PUTYP.

N3oOpaxkenue ¢uryp, B TOM uuciae Ha kieryatoil Oymare. IlocTpoenue
KOH(UTypaluii U3 yacteu npsiMmoi, OKpy>KHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTol Oymare.
Hcrnons30BaHue CBOKMCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaApaTa.

[Tnomane MPSAAMOYT OJIbHUKA U MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX
U3 TPSIMOYTOJIbHUKOB, B TOM u4ucie (uryp, u300paKCHHBIX Ha KJeT4aTou Oymare.
Enuuuiisl u3mepeHus miomaim.

Harnsnaele mnpenctaBieHuss O MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOJIbHBIN
napajienenuresi, Kyo, MHOTOrpaHHUKH. M300pakeHne mpocTermmx MHOTOTPAHHUKOB.
PazBeptku kyda u mapautenenumnena. Co3gaHue Moieleii MHOTOTpaHHUKOB (13 Oymard,
MPOBOJIOKH, IJIACTUJIMHA U IPYTUX MATEPHUAIIOB).

O6beM MPsIMOYTOJILHOTO MapaieNienunena, kyoa. EquHuis: nusmMepenus oobema.

6 KIIACC

HarypajabHble yuciaa

ApubdmMernyeckue JCUCTBUS € MHOTO3HAYHBIMM HATYpPAIbHBIMH  YHCIAMHU.
UucnoBble BhIpaXXEHUs, MOPAIOK JIEHCTBUN, MCIIONb30BaHUE CKOOOK. Mcmonmb3oBanue
MPU  BBIYUCIICHUSAX TIEPEMECTUTEIIBHOTO U COYETATEIBHOIO CBOMCTB CIIOKECHUSA
Y YMHOXXEHUSI, pacpeICINTEILHOIO CBOMCTBAa YMHOKEHU. OKPYTJICHUE HATYpPaJIbHBIX
YHCeJL.

JlenuTenu v KpaTHbIE YMCa, HAUOONBIITNN OOIIMM IeTUTEIh U HauMEeHbIIee o01ee
KpaTtHoe. J[enTMMOCTh CyMMBI U IPOU3BEICHUS. [[eJIeHre ¢ OCTaTKOM.
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Jpoon
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpoOH, COKpalieHue ApoOei.

CpaBHeHHE U yHopsouuMBaHue JpoOeld. PemeHuwe 3amady Ha HaXOXKACHUE 4YacTH
OT IEeJOro W I1EeJoro mo ero 4yactu. J[poOHoe 4YHuCiIo Kak pe3ylbTar JACJICHHUS.
[IpeacraBneHue AECSITUYHOM ApOOM B BUJE OOBIKHOBEHHOW ApOOM W BO3MOXKHOCTH
Npe/CTaBlIeHUs OOBIKHOBEHHOM JIpoOM B BUIE JecATUYHOW. JlecaTuuHbie Apoou
U MeTpuyeckas cucreMa mep. ApupMeTHYecKrue JCUCTBUS U YHMCIOBBIC BBIPAKEHUS
C OOBIKHOBCHHBIMU U JICCATUIHBIMH APOOSIMH.

Otnomienue. Jlenenue B JaHHOM OoTHOIICHUH. Macita0, nponopius. [Ipumenenne
MIPONIOPLINH MPU PELICHUU 3a1a4.

[Tonatne npoueHta. BplunciieHHEe MpPOLEHTa OT BEJIWYMHBI U BEJIUYUHBI MO €€
NpOLEHTY. BbIpakeHue TMPOLEHTOB JECATUYHBIMU JIpoOsimu. Peimenue 3amau
Ha MPOLIEHTHI. BhIpakeHNe OTHOLIEHHUS BEIMYMH B IPOLICHTAX.

Ilos0:kUTENbHBIE M OTPULIATEIbHbIE YHCJIA

[lonoxurensHsle u oTpunarenbHble uyucia. Llenpie uyncma. Mopyne 4yucna,
reoMeTpudecKas MHTepIpeTanys Moy yucia. M300paxeHue yrcen Ha KOOPANHATHOU
npsmoi. Ywucnosble mnpomexyTku. CpaBHeHue uucen. ApudMeTudyeckue IercTBUs
C MOJIOKUTEINbHBIMU U OTPULIATEIIbHBIMU YUCIIAMH.

[IpsMoyroyibHasE cHUCTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUYKH
Ha IUIOCKOCTH, abcuucca u opauHara. Iloctpoenue Touek u Guryp Ha KOOpPIMHATHOU
IUIOCKOCTH.

BykBeHHBbIE BbIpaKeHHUs

[Ipumenenue OyKB NSl 3allUCH MaTEMAaTUYECKHX BBIPAKEHUN W TPEIJIONKCHUH.
CpoiictBa apudMeTHYECKUX JeUCTBUI. DByKBEHHBIE BBIPAXKEHUS W  YHCIOBBIC
MOJCTAHOBKH. DyKBEHHBIE paBEHCTBA, HAXOXKICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, (Gopmyiibl MepuMeTpa U IJIOWAAM MPSIMOYrOJbHHUKA, KBajpara, oObema
napasJenenurena u Kyoa.

Penienue TeKcTOBBIX 3aa4

Pemenne TeKCTOBBIX 3amad apuPMETHIECKUM CHOCOOOM. Perenne JorudaecKux
3asay. Pemenue 3amau mepebopoM BceX BO3MOXKHBIX BAPHUAHTOB.

Pemenue 3agay, coaepxaiiux 3aBUCUMOCTH, CBI3bIBAIOIINX BEIIMYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE, IICHA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOIUTEIFHOCTE, BpeMsi, 00beM
paboTel. EAMHUIIBI U3MEPEHUS: MACChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBsi3p MEXY €IMHULIAMUA U3MEPEHUS KAKI0W BETUYUHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOIIEHHUEM, IMPOMOPIHAOHAIBHOCTHIO BEJIMYUH,
MPOLICHTaMU; pelIeHHe OCHOBHBIX 3aJ1a4 Ha JPOOU U MPOIICHTHI.

OueHka W TpUKUAKA, OKpyrieHue pesyiabrara. CocTraBieHUe OYKBEHHBIX
BBIPAKEHUM 110 YCIIOBUIO 3aJ1a4H.

[IpencraBieHne AaHHBIX C IIOMOINBIO TaOmmn W amarpamMm. CronOdarbeie
JAArpaMMbl: YTEHUE U MTOCTpOeHNE. UTeHNE KPYrOBbIX JUArpaMM.
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Harasinas reomerpust

Harnsanele npencraBieHus o gurypax Ha IUIOCKOCTH: TOYKa, HpsMas, OTPE30K,
Jy4, Yroj, JioMaHasi, MHOTOYTI'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3auMHoe pacnoiokeHHe JBYX MPSIMBIX Ha MJIOCKOCTH, MapajielbHbIE MPSMBIE,
NEepNeHIUKYJISIpHbIE NpAMble. MI3MepeHre pacCTOSHUN: MEXIY IByMsI TOUKaMH, OT TOUKH
JI0 TIPSIMOM, JUIMHA MApILIPyTa HAa KBAIPATHOU CETKE.

N3MepeHne W TOCTPOEHHE YIVIOB € IIOMOMIBIO  TpaHCHOpTUpa. Buubl
TPEYrOJLHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJBHBIN, TYIOYTOJIbHBIA, PaBHOOEIPEHHBIH,
PaBHOCTOPOHHMI. UEeTBIPEXYTOJIbHUK, IPUMEPBI YETHIPEX YT OJILHUKOB. [IpIMOYTOJbHUK,
KBaJpaT: MCIOJb30BAHME CBOWCTB CTOpPOH, VYIJIOB, jAuaroHanei. W3oOpaxkenue
reOMETPUYECKUX (QUIYp Ha HEJIMHOBAHHOM OyMare ¢ HCHOJIb30BAaHUEM IUPKYII,
JMHENKU, YroJIbHUKA, TpaHcriopTupa. [locTpoenus Ha kieTyaToi Gymare.

[lepumerp MHoroyrosnbHuka. [loHsiThe miomanu GuUrypbl, €IUHULBI U3MEPEHUS
wiomaau. [IpubmmkeHHoe n3MepeHue Iiomand Guryp, B TOM 4YUClIe Ha KBaJpaTHON
cetke. [IpubnmkeHHOe H3MEpeHne ATMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CummeTpus: HEHTpaIbHasA, OCEBas U 3€pKajbHasi CAMMETPHHU.

[TocTpoeHue CUMMETPUYHBIX PUTYD.

HarnsaHsle npeacTaBieHus O MPOCTPAaHCTBEHHBIX (DPUTypax: napajuieienumnen, Kyo,
npu3sMa, TupaMuja, KOHyc, IMIMHAP, wap U chepa. M300paxkeHne mpocTpaHCTBEHHBIX
¢uryp. Ilpumeps! pa3BepTOK MHOIOIpaHHUKOB, IMIUHAPA U KoHyca. Co3/laHue Mojenen
MPOCTPAHCTBEHHBIX QUTYp (U3 Oymaru, IpoBOJIOKHU, TUTACTUIIMHA U IPYTHX MAaTEPUATIOB).

[Tonatue oObeMa, enuHUIBI u3MepeHust oObema. OO0BEM MNPSAMOYTOJILHOTO
napajuienenuena, kyoa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yJabTAaTHl OCBOCHHS MPOTPaMMBl Y4eOHOrOo Kypca K KOHITY
oOydeHus B 5 KJjacce.

Yuciaa 1 BBIYMCICHUS

[loHumMaTe W MPaBUIBHO YHNOTPEOJATH TEPMUHBI, CBSA3aHHBIE C HATypalbHBIMH
YHUCIIaMU, OOBIKHOBEHHBIMH U JIECITUYHBIMU IPOOSMHU.

CpaBHUBATh M YNOPAIOYMBATH HAaTypalbHbIE YMCIA, CPABHHUBATH B MPOCTEHIINX
cllydasix OObIKHOBEHHBIE JPOOU, JECITUUHBIE IPOOH.

CoOTHOCUTB TOUKY Ha KOOPJUHATHOM (UKCIOBOI) MPSIMOM C COOTBETCTBYIOLIUM €if
YUCIOM M M300paxkaTh HaTypajibHbIE YMCIa TOYKaMU Ha KOOPAMHATHON (YHMCIIOBOIN)
MPSIMOM.

Boeimonuare  apudMernyeckue  ACHCTBUS € HATYpaJbHBIMU  YHCIIAMU,
C OOBIKHOBEHHBIMH JAPOOSIMH B IPOCTEHIINX CIydasix.

BoInonHATh NpOBEPKY, MPUKUAKY PE3YbTaTa BHIYUCICHUH.

OKpyrasaTe HaTypajabHBIE YUCHA.
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Penienue TeKkcTOBBIX 3a1a4

Pemarh TekcToBBbIE 3agauu  apU(PMETHYECKUM CIOCOOOM M € TOMOIIBIO
OpraHM30BaHHOT'O0 KOHEYHOT0 Mepedopa BCeX BO3MOXKHBIX BAPUAHTOB.

Pemars 3agaun, comepkaniye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTb,
BpEMsI, pACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp3oBarh KpaTkue 3aicH, CXEMbI, Ta0IMIIbI, 0003HAUEHUS MTPH PEIICHUH 3a]1a4.

[Tosb30BaThCA OCHOBHBIMHM E€IWHUIIAMA W3MEPEHUS: II€HBI, MACChl, PACCTOSHU,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €WHULIBI BEJIMUNHBI YEPE3 IPYTHE.

W3Bnekarp, aHaMM3UpoOBaTh, OIEHWBAThL HMHGOPMAIMIO, MPEICTABICHHYIO
B TabJivIle, Ha CTOJIOYATOM auarpamMMe, MHTEPIPETUPOBATh MPEACTaBICHHBIC JaHHBIE,
HCTOJIb30BaTh JAHHBIC MPHU PEIICHUU 33]1a4.

Harusagnas reomerpust

[Tonp30BaThCS FEOMETPUYECKUMH NOHATUSAMHU: TOUKA, MIPsAMast, OTPE30K, JIyd, YroJl,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoguTh mNpUMEpbl OOBEKTOB OKPYXKAIOUIEr0 MHpa, HMEmuX (Gopmy
U3YYEHHBIX T€OMETPUUECKUX (PUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C YIJIaMH: BEpUIMHA CTOpPOHA,
C MHOT'OYI'OJIbHUKAMM: YIOJl, BEpPIIMHA, CTOPOHA, JUArOHalb, C OKPYKHOCTBIO: paaunyc,
JUaMETP, LIEHTP.

N300paxkaTh U3y4yEHHbIE TEOMETPUYECKHE (PUTYPhl HA HETMHOBAHHOM U KJIETYaTOM
Oymare ¢ MoMOILbIO IUPKYJISA U TUHEHKH.

HaxomuTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C ITOMOILBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTb 33JIaHHOT'O pajuyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH M YIJIOB MPSAMOYIOJIbHHMKA, KBajpara IJs HX
NOCTPOEHMS, BEIUUCIEHUS IJIOMAAN U IEPUMETPA.

Bbrumcnsats nepuMeTp U IIJI0MIaAb KBaipara, IpsiMOYroJbHUKA, (PUTYp, COCTABICHHBIX
U3 MPSMOYTOJIBHUKOB, B TOM 4HcIie (PUryp, N300paskeHHbIX Ha KJIeT4aTol Oymare.

Ilonp30BaThC OCHOBHBIMM METPUYECKMMH CIMHHUIIAMM HM3MEPEHMS JUIMHBI,
IUIOLIA/IM; BBIpAXKaTh OJJHU €UHULBI BEJIMYMHBI YepE3 IPYIHeE.

Pacno3naBarhs mapamienenunes, KyO, MUCIOJb30BaTh TEPMUHOJIOTHIO: BEPILIMHA,
peOpo rpaHb, U3MEPEHUS], HAXOAUTh U3MEPEHUS NapajuIeIenuIena, Kyoa.

Boruncnate o0beM Kyba, mapajuielenunena 1o 3aJaHHbIM — U3MEPEHUSIM,
M0JIb30BaThCs €AMHUIIAMU U3MEPEHUS 00beEMa.

Pemate HecnoXHbBIE 3aaud  HAa U3MEPEHUE TE€OMETPUYECKUX  BEIUMYMH
B IIPAKTUYECKUX CUTYyalUSX.

[IpenqMeTHble pe3ynbTaThl OCBOCHMS MPOrPaMMBbI Yy4eOHOTO Kypca K KOHILY
oOydeHus B 6 KJacce.

Yucia 1 BBIYMCICHUSA

3HaTh M TIOHUMAaThb TEPMHUHBI, CBA3aHHBIE C pA3JIMYHBIMU BHJIAMH YHUCEIN
U croco0amMu UX 3allliCy, NEPEXOUTh (€CIM 3TO BO3MOXHO) OT OJHOM (hOpMBI 3amucu
YHCIIa K APYromu.
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CpaBHUBATh U YIOPSAA0YMBATH LEJIbIE YUCIIA, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
CPaBHMBATH YUCJIA OJHOIO U PA3HBIX 3HAKOB.

BrlInonHsATh, coyeTast yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(PMETHUYECKUE JEHCTBUS
C HATypaJIbHbIMU U LEJIBIMH 4YMCIaMH, OOBIKHOBEHHBIMU U JECATUYHBIMU JAPOOSMHU,
IIOJIOKUTENBHBIMU U OTPULIATEIILHBIMU YU CIIAMMU.

BpuuCIATh 3HaYEHHS] YHCIIOBBIX BBIPAKEHUMW, BBINOIHATH NMPUKUAKY U OLEHKY
pe3yibTaTa BbIUUCICHWM, BBINOJHATH MPeoOpa30BaHUSl UYMCIOBBIX BBIPAXKEHUN
Ha OCHOBE CBOMCTB apu(METUYECKUX ACHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW MPSMOW C COOTBETCTBYIOIIMM €M YHUCIOM
¥ N300pakaTh 4Kciia TOYKaMU Ha KOOPAUHATHOM MPsSMOI, HAXOJUTh MOJTYJIb YUCIIA.

COOTHOCUTBH TOYKHM B MPSMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPAWHATAMH ITOU
TOYKH.

OKpyTJIATh LENbIe YNUCa U JECITUUHbIE TPOOH, HAXOAUTh MPUOIHNKEHHS YHUCE.

YucioBbie 1 OyKBeHHBIC BHIPAXKECHUS

[lonumare u ymnoTpeOJIATh TEPMHHBI, CBSI3aHHBIE C 3alMChI0 CTENEHU 4YHCIIA,
HaXOIWTh KBaJpaT W KyO 4YHCHA, BBIYUCIATH 3HAUEHHUS YHUCIOBBIX BbIPaKEHUH,
COJEpKalIUX CTEIICHH.

[Tonb30BaThCs TNpPU3HAKAMU JIETMMOCTH, PAaCKJIAJIbIBaTh HAaTypaJIbHBIC 4YHCIA
Ha IIPOCThIE MHOXKHUTEIIN.

[Tonb30BaThCcst MacITabOM, COCTABIIATH MPONOPLUUU U OTHOLIEHUSI.

Hcnonbs3oBaTh OYKBBI A1 00O3HAUEHMs] YMCEN MPH 3alMCH MaTeMaTHYEeCKHX
BBIPQ)KEHUN, COCTABIISATh OYKBEHHBIE BBIPRXKEHUS M (OPMYJbI, HAXOAUTh 3HAUYEHUS
OYKBEHHBIX BbIPAKEHUN, OCYHIECTBIISISI HEOOXOAMMBIE MTOICTAHOBKU U TPE0Opa30BaHMUS.

Haxonuths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 3a/1a4

PemaTe MHOTOITIArOBBIE TEKCTOBBIC 33141 aPU(PMETHIECKUM CTIOCOOOM.

Pemate 3agaun, CBSI3aHHBIE C OTHOIIEHHEM, MPOMOPLUOHAIBHOCTHIO BETUYMH,
MPOIEHTAaMHU, PEIIaTh TP OCHOBHBIC 3a7]a4¥ HA IPOOU U MIPOIICHTHI.

Pemiars 3amauu, conuepxkaniue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUYUHBIL: CKOPOCTb,
BpeMsi, PACCTOSIHUE, II€Ha, KOJUYECTBO, CTOMMOCTb, IPOU3BOAMUTEILHOCTh, BpEMS,
o0bemMa paboTHI, WCMONB3yS apudMEeTHUeCKHe JCHCTBUSA, OIEHKY, MNPUKHIKY,
MOJIb30BATHCS €AUHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEJIUYMH.

CocTaBnsaTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 331aUU.

N3BnekaTe HHPOpMALMIO, TPECTABICHHYIO B TA0OIMIAX, HA JMHEHHOM, CTOI04YaTOM
WIM  KPYroBOM  JuarpamMmax, HHTEPIPETUPOBATh  MPEICTaBICHHBIE  JaHHEIE,
UCII0JIb30BaTh JAHHBIE TP PELICHUH 33a4.

[TpencrapnsaTe HHPOPMALIKIO C TOMOIIBIO TAOHII, TMHEHHOU U CTOJIOUATON JUarpamM.

Harasignasi reomerpust

[IpuBonuTh mNpUMEpPHl OOBEKTOB OKPYKAIOLIETO0 MHpa, HUMEUUX (QopmMy
U3YYEHHBIX T€OMETPUUYECKHUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI paBHBIX
U CUMMETPUYHBIX QUTYD.
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N300paxkaTh ¢ MOMOUIBIO ITUPKYJIA, JMHEUKH, TPAHCHOPTHUpPAa HA HEIMHOBAHHOU
U KJIeT4aTol Oymare M3ydeHHbIE TJIOCKHE reoMeTpudeckue Gurypbl U KOH(GUTypaluu,
CUMMETpPUUHbIC (DUTYPHI.

[Tonb30BaThCsl TEOMETPUUECKUMH TOHATHUSIMH: PaBEHCTBO (UTYP, CUMMETpHS,
WCIIOJIb30BAaTh TEPMUHOJIOTHIO, CBA3AHHYI0 C CHMMETPUEH: OCh CHUMMETPHUH, LIEHTP
CUMMETPHH.

Haxonuth BeIMUUHBI YIT10B U3MEPEHUEM C TOMOLIBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI
3aIaHHOM BEJMYMHBI, TOJIb30BATHCA NPU PEUICHUM 3aJad IpaJyCHOM MEpPOU YIJIOB,
pacrio3HaBaTh HA YEPTEXKaX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIIOW YIJIBL.

Bpruucnate IMHY JIOMaHOW, TEpPUMETP MHOIOYIrOJbHHUKA, MOJIb30BaThCS
€AVMHULIAMU HU3MEPEHUs [JIMHBI, BBIPAXKAThb OJHU E€IUHULIBI U3MEPEHUS JIMHBI 4epes3
JIpyTue.

Haxonuth, MCnonb3ys 4YEpTEKHBIE WHCTPYMEHTBI, PACCTOAHHUA: MEXKIY IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaJIPATHOU CETKE.

Brruucnars miomanb GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbLHUKOB, UCTIOIL30BATh
pa3OmeHue Ha  MPSAMOYTrOJIbHUKH, Ha  paBHbIE  (QUTYpHI,  JOCTPaWBAHHE
JI0 TPSMOYIOJIbHHUKA, IOJb30BaThCSI OCHOBHBIMU E€IWHUIAMU W3MEPEHUS TUIOILIAJIH,
BBIPAXAaTh OJIHU €AUHUIBI U3MEPEHHUS TUIOMIAAN YEPE3 IPYTHUE.

Pacrio3HaBath Ha MOJENSAX M HM300paXKEHUSAX NUPAMHUAY, KOHYC, UMIUHID,
HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N3006paxkaTs Ha KJeTYaTOM Oymare MpsiMOYTOJIbHBIN Tapaiyieaemumnes.

Beruucnare o0beM MNpsSMOYTOJBLHOIO Mapajviesienunena, kKyOa, MOiIb30BaThCs
OCHOBHBIMM €MHUIIAMU U3MEPEHUSI 00bEMA;

Pemate HecnoxHble 3a4auuM  HAa HAXOXKIACHHUE TEOMETPUUYECKHUX BEJIUYUH
B MPAKTUYECKUX CUTYyAIUAX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
HaumenoBanue paznena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00y4arOIIUXCs
(Tembl) Kypca 4acoB COZIEp)KaHUE
HaTtypanbHbie uyncia. 43 JecaTnunas Yurarb, 3aNMCbIBATh, CPABHUBATH HATYPAJIbHBIE YHCIIA;

JlelicTBus ¢ HaTYypaJIbHBIMU
qyciIamMu

CHUCTEMA CUMCIICHHS.
Pspa HaTypanbHBIX
quce.
Harypanensiil ps.
Yucno 0.
HarypanbHabie uncia
Ha KOOPJIUHATHOMN
MIPSAMOM.
CpaBHeHue,
OKpYTJIEHUE

HaTyPaJIbHBIX YHCEIL.

Apudmernueckue
NIEUCTBHUSI

C HaTypaJIbHbIMHU
yrciaaMu. CBolicTBa
HYJISl TIPU CJIOKEHUH
1 YMHO>KCHUH,
CBOMCTBA CIUHHUIIBI
MPU YMHOKECHUU.

npeaiaraTb H 00CyKI1aTh COCO0ObI YIIOPSIOYMBAHUS YHCE.
M300paxkaTh KOOPAMHATHYIO NPAMYIO, 0TMEYaTh YUCIIa
TOYKaMU Ha KOOPAUHATHOW MPSMOM, HAXOAUTb KOOPAUHATEI
TOYKHU.

HccnenoBars CBOMCTBA HATYypaIbHOro psja, yucen 0 u 1
IIPU CJIOKEHUHU U YMHOKEHUU.

Hcnonb3oBaTh NPAaBUJIO OKPYTICHUS HATypaIbHBIX YHCEIL.
BoeinmonnsaTe apudMernyeckue AeMCTBUS C HATYPAIbHBIMU
YUCJIaMH, BBIMUCISATH 3HAYEHUSI YUCIIOBBIX BBIPAXKEHUM

CO CKOOKaMH 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHNUE B BUJIE CTEIIEHU, YUTATH
CTENEHH, UCIIOJIb30BATh TEPMHHOJIOTUI0 (OCHOBAaHHUE,
MIOKAa3aTeJIb), BBIYUCIAATH 3HAYEHUS CTEIICHEN.

BbINOJHATHE NPUKUAKY M OLEHKY 3HaYCHUIN YUCIIOBBIX
BBIPQKCHUN, MPEAIaraTb ¥ IPUMEHATH IIPHEeMbl IIPOBEPKHU
BBIYUCIICHU.

Hcnonb30BaTh NPU BBIYHMCJICHHUAX IEPEMECTUTEIBHOE

Y COYETaTEeNIbHOE CBOMCTBA CIOKEHUSI U1 YMHOXKEHHS,
pacnpeeauTeIbHOe CBOMCTBO YMHOXEHUS; (POPMYJITUPOBATH
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[TepemecturenbHOE
U COUYETaTeIIbHOE
CBOMCTBA CJIOKCHUS
Y YMHOXKEHHUS,
pacnpeneuTeILHOE
CBOMCTBO
YMHOXEHHS.
Jlenurenu

Y KpaTHBIE YUCIIA,
Pa3JIO)KEHUE YnCIIa
Ha MHOKHUTEIIH.
Jlenenue

¢ ocratkoMm. [IpocTeie
1 COCTaBHBIC YKCIIA.
[IprsHaku
JIETMMOCTH Ha 2, 5,
10, 3, 9.

Crenenp

C HaTypaJbHbIM
TOKa3aTesieM.
Yucnosbie
BBIPAXKCHUS;
MOPSAJOK ICUCTBHM.
Pemenue TeKCTOBBIX
3aJ1a4y Ha BCE
apudmeTndeckue

U IPUMEHSITh NMPaBMWIa MpeoOpa30BaHUs YUCIOBBIX
BBIPKEHUW Ha OCHOBE CBOMCTB apu(PMETUUECKUX JEHCTBUH.
HccnenoBarpb 4KCIIOBBIE 3aKOHOMEPHOCTH, BBIABUTATh

1 000CHOBBIBATH I'MIIOTE3bI, (POPMYJIHPOBATH 00001ICHUSA
U BBIBOJbI 110 pe3yJibTaTaM MPOBEJAECHHOIO UCCIIEIOBAHMUS.
D®opMyJIMPOBATH ONPeEAeJeHUS JETUTEIS U KPaTHOTO,
HA3bIBATh JEIUTEIN U KPATHBIE YUCIA; PACIIO3HABATH
IIPOCTHIE U COCTaBHbIC YKCia; GOPMYJIMPOBATH

U IPUMEHSATh MPU3HAKH JCIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATh AJITOPUTM PA3JIOKEHUS YHCIIA HA TPOCTHIE
MHOXKUTEN; HAXOAUTh OCTAaTKU OT JEJIEHUS U HEMOJHOE
YacCTHOE.

PacnosHaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

0 HAaTypaJbHBIX YHCIIAX, IPUBOAUTH MPUMeEPbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMUSA U OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCENL.
KoncTpynpoBaTrs MaTeMaTH4ecKue MpeIJ0KeHUs

C IOMOUIBIO CBSI30K «M», «AJIN», «ECIH. .., TO...».

PemaTh TekcTOBBIE 33/1a4u apUPMETUUECKUM CIIOCOOOM,
HCIOJb30BATh 3aBUCUMOCTH MEX]1y BEJIMUUHAMU (CKOPOCTb,
BpEMsi, PACCTOSIHUE; 11€HA, KOJTMYECTBO, CTOUMOCTD U Jp.):
AHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a]1a4H,
nepedopMyJIUpOBaTh YCJIOBHUE, H3BJIEKATH HEOOXOAUMBbIE
JIaHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEK1y BEIIMUMHAMM,
CTPOHUTH JIOTUYECKYIO LIEMOYKY PACCYXKICHUM.
MopeanpoBaTth X0J1 pEIIEHUS 3a/1a4H C TOMOIIbIO PUCYHKA,
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JeNCTBUS,
Ha JABH)KCHHE
Y TMIOKYTKH

CXEMBI, TaOIUIIBI.

IIpuBonnTH, pa3dupaThb, OEHUBATH PA3JINYHBIC PEIICHUS,
3aIMCH PELICHUN TEKCTOBBIX 3a1a4.

Kpurnuyecku oueHUBaTh MOJIYYEHHBIN PE3yJIbTar,
OCYIIEeCTBJISATh CAMOKOHTPOJIb, TPOBEPSS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTh OIIHOKHU.

PemaTsp 3a1auu ¢ moMolIbI0 epedopa BceX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMUTBCH C UCTOPHEH Pa3BUTHUS apUPMETUKH

Harmnsignas reomerpus.
JIuHnn Ha TIOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3Mmepenne nivmHbI
OTpe3Ka,
METPUYECKHUE
€TMHUIIBI
M3MEPEHUS JIJTUHBI.

OKpY>XHOCTb U KPYT.

[IpakTrueckas
paborta
«IlocTpoenue y3opa
13 OKPYKHOCTEW.
VYromn. [Ipsamon,
OCTpBIH, TYIIOU

Y Pa3BEpPHYTHIN
yribl. I3mepenue

Pacno3HaBaTh Ha yepTekKax, pUCyHKaX, ONUChIBATD,
UCIOJIb3Yd TEPMUHOJIOTHIO, U H300PaKaTh C TOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, JIyd,
yroJ1, JOMaHy0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMEPBI OOBEKTOB PEATTLHOTO
MHUpa, UMEIOUX POpMY U3YyUEHHBIX (PUTYp, OLIEHUBATH UX
JIMHEVHBIE Pa3MEPBL.

Hcnonb30BaTh TUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUISl TIOCTPOEHUS U U3MEPEHHUS: M3MEPHATH JUINHY OTPE3Ka,
BEJIMYMHY yTJa; CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIOJ,
3a/IaHHOW BEJIMYMHBI, OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYXHOCTh 33JJaHHOI'0 paguyca.
N300paxath KOHPUTYypaIlIuU TEOMETPUIECKUX (QUTYD

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEH HAa HETMHOBAHHOMN

U KJIETYaTOM OyMmare; mpeajiaratrb, OMcbIBaTh U 00CYKIATh
CIIOCOOBI, AJITOPUTMBI ITOCTPOEHUSI.

Pacno3HaBaTh ¥ H300pa:xkaTh Ha HEIIMHOBAHHOMN
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YTJIOB.
[IpakTrueckas
pabora
«IlocTpoenue
YTJIOBY

U KJIeT4aToM Oymare npsMoi, OCTPBIi, TYNOW, pa3BepHYTHIN
YIJIbl; CPABHUBATH YIIBL.

BuI4uCaAATh JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMAaTh ¥ MCIIOJB30BATH NP PelICeHUH 32124
3aBHCHUMOCTH MEXAY CAUHULIAMU METPUUYECKOU CUCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUUECKHUMU CUCTEMaMU Mep;
BBIPA’KATh JUIMHY B PAa3JINYHbIX €UHULIAX U3MEPECHUS.
HUccaenoBares Gurypsl 1 KOH(QUTypaLuy, UCIOIb3YsI

U (pOBBIE PECYPCH

OOBIKHOBEHHBIE JIpOOU

48

JHpoOs. [IpaBuiibHBIC
Y HETIpaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue apooeil.
Cnoxenue

Y BBIYUTAHUEC
OOBIKHOBEHHBIX
npo6eit. CMemnanHas
IpoOb. YMHOXKEHHE
U JIeJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Penienue TeKCTOBBIX
3a71a4, CoAepIKaIIuX
npobu. OCHOBHBIE

MopeaupoBarthb B rpaduuecKkoi, mpeaMeTHOU Gopme,

C IIOMOIIBIO KOMITBIOTEPA IOHATHS U CBOMCTBA, CBA3aHHbBIC

C OOBIKHOBEHHOM JIPOOKIO.

YuTaTh U 3aIIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIpOOH,
npeaiararb, 000CHOBBIBATH U 00CYKIATh CIIOCO0BI
YIOPSA0YMBAHUS APOOEH.

N300pakaTh 0OBIKHOBEHHBIC IPOOU TOUKAMHU

Ha KOOPJUHATHOM MPAMOM; UCHOJAB30BATH KOOPJIANHATHYIO
OPSIMYIO JJIs1 CPaBHEHHSI IPOOEii.

D opMyTHPOBATH, 3AIIUCHIBATH € OMOLIbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOM! IpO0OH; HCIOIB30BATH OCHOBHOE
CBOWCTBO JIpO0H /1JIs1 COKpAIEHUsI 1po0€eil U MPUBEACHUS
JpoOU K HOBOMY 3HaMEHATEITIO.

IIpencraBasTh cMeIaHHYIO JpOOb B BU/IE€ HENPABUILHON

Y BBIIEISATH LIETYIO YaCTh YMCIa U3 HEMPABUILHON APOOH.
BeinonnaTs apudmMernyeckue 1eHCTBU

C OOBIKHOBEHHBIMU JAPOOSIMU; MPUMEHATH CBOMCTBA
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3a/1auyd Ha IpOOH.
[Ipumenenue OykB
JUTS1 3aMUCH
MaTeMaTUYECKUX
BBIPAKCHU U

U NIPEUI0KEHUN

apu(pMETUUECKUX ACHUCTBUM NJIs1 palliOHATN3 AU
BBIYHCIICHUN.
BbINOJIHATH NPUKUAKY M OLEHKY PE3YyJIbTaTa BIUUCIICHUN;

npeaiaraTb U NPUMEHATH NPUEMbI NPOBEPKH BLIUUCICHUN.

IIpoBoauTh UcceT0BAHUSA CBOMCTB APOOEC, OMUPASICH

Ha YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TTIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS

0 Ipo0siX, MPUBOAUTH MPUMePbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAaHUH.

Pemartsb TeKCTOBBIC 3a/1a4H, CO/iepKalle TPOOHbBIC JaHHBIE,
Y 337]a4¥ Ha HAXOXKJICHUE YaCTH LEJIOTO U LEJOro Mo €ro
YacCTH; BBIIBJISATH UX CXOACTBA U Pa3JIN4usl.
MogaenupoBaTth X0 PEIIEHUs 33/1a4l C TOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBonnThH, pa3dupaThb, OEHUBATH PA3INYHbBIC PEIICHUS,
3aMCH PEIICHUH TEKCTOBBIX 3a7ad.

Kpurnuyecku oneHUBaTh MOJYYEHHBIN pEe3yJbTar,
OCYUIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSIS] OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTh OLINOKH.
3HAKOMUTBCA C UCTOPHEN Pa3BUTHUS apUPMETUKH

Harnsanast reomerpus.
MHOroyrojabHUKH

10

MHOroyrojgpHuKH.
YeTpIpexyroiabHuK,
IPSAMOYTOJIbHUK,
KBaJpar.
IIpakTrueckas

OnucpIBaTh, MCNOJIB3YS TEPMUHOJIOTHIO, H300PAKATH

C IOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJICIUPOBATH U3 OyMaru MHOTOYT OJIbHUKH.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEATTLHOT'O MUPA, UMEIOIINX
(dhopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBaIpaTa,
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pabota
«IlocTpoenue
MPSMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOPOHAMH

HA HEJIMHOBAHHOM
Oymare.
TpeyronbHUK.

[ momane

U IEPUMETP
MPSAMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3
MPSAMOYTOJIbHUKOB,
€MHULbI
W3MEpPEHUS
TTOIIAIH.
ITepumerp
MHOT'OYTOJIbHUKA

TPEYroJIbHUKA, OLEHUBATh WX JIMHEWHBIE Pa3MEPHI.
BbIuncJIATh: IEpUMETP TPEYT OJIbHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOMIAAb NPAMOYT OJIbHUKA, KBaJApaTa.
N300paxaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIC

Y TYIIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HEJIMHOBAHHOU U KJIeT4YaTol Oymare KBaapar
Y NIPSAMOYT'OJIbHUK C 33JaHHBIMU JUJIMHAMU CTOPOH.
HccienoBars CBOMCTBA NIPAMOYIOJIBHUKA, KBAJApaTa yTEM
HKCIIEPUMEHTA, HAOIIOICHU S, U3MEPEHUS, MOJICTUPOBAHUS;
CpPaBHHMBAThH CBOKMCTBA KBAIPATa U MPAMOYTOJIbHUKA.
KoncTrpyupoBarb MaTemaTu4ecKue mpeasioKeHust

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN», «ITH000I».
PacnosHaBaTh UCTUHHBIEC U JIO)KHBIE BHICKAa3bIBAHUS

O MHOTI'OYTOJIbHUKAX, HIPUBOAUTH MPUMeEPbI

Y KOHTPIIPUMEDBL.

HccaenoBars 3aBUCMMOCTD TUIONIAAN KBAApaTa OT JJIMHbI
€ro CTOPOHBL.

Hcnonb3oBaTh CBOMCTBA KBAJAPATHON CETKHU JJIS1 TOCTPOEHUS
¢buryp; pa3douBaTh NPIMOYTOJIbLHUK HA KBAAPATHI,
TPEYroJIbHUKH; COCTABJATH QUTYPHI U3 KBAJPaTOB

U TIPSIMOYT'OJIbHUKOB M HAXOJIUTh UX TUIOMIA/b, pa30MBaTh
(GUTyphI Ha IPSIMOYTOJIbHUKY 1 KBAAPATHl U HAXOJIUTh UX
IJIOIIAIb.

Boipaxkars BeIMUMHY TUIOMIAAN B Pa3JIMYHbBIX €AUHUIAX
M3MEPEHUS METPUYECKOU CUCTEMBI MEP, IOHUMATH

U MCIOJIB30BATH 3aBUCUMOCTH MEXK/1y METPUUECKUMU
€AMHULAMU U3MEPEHUS TIJIOLIAIN.
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3HAKOMUTBHCA ¢ IPUMepaMu NPUMeHEeHMs TUTOoIaan
Y [IEPUMETPA B MPAKTUYECKUX CUTYaALUSX.

Pemiars 3a7aum 13 peanbHOU )XU3HU, NPEAJIararb

U 00CYKIaTh pa3jIM4HbIe CIOCO0bI PEIICHUS 3a7a4

JlecsiTuunbie 1podou

38

JlecsiTuHas 3aMMCh
npobeii. CpaBHEHHE
JECATUYHBIX
pooeii.

JlencTBus

C ACCATUYHBIMH
TPOOSMHU.
Okpyrnenue
JECATUYHBIX
Tpo0ei.

Penienue TekCTOBBIX
3aj1a4, COAepIKaIIuX
npobu. OCHOBHBIC
3aJ1auyu Ha Ipoou

IIpeacraBasiTh AECATUYHYIO 1p0oOh B BUJI€ OOBIKHOBEHHOM,
YUTATHh U 3aNMUCHIBATH, CPABHUBATD JICCATHYHbBIE APOOH,
npeaiaratb, 000CHOBBIBATH U 00CYK/IATh CIIOCOOBI
YIIOPSIZIOYMBAHUSI TIECATUYHBIX IPOOEH.

N300pakarth necaTuyHble 1poOU TOUKAMU Ha KOOPJIUHATHOM
IIPSAMOM.

BoIsIBASAITH €X0ACTBA M Pa3JIM4us PABIIT apUHMETUUECKUX
JICVUCTBUAN C HATypPaJIbHBIMH YUCIAMH U JECATUYHBIMU
JIpOOSIMU, OOBSICHSTD HX.

BoinonnaTes apudgmernueckue JeUCTBUS C AECATUUHBIMU
JIPOOSIMU; BHINOJIHATH NPUKHIKY M OIIEHKY pe3yJibTaTa
BBIUMCJICHU M.

I[pumeHnsaTs cBolicTBA apuMETHUECCKUX JEHCTBUN

JUISL PALIMOHAIN3ALUH BBIYUCICHUMN.

[IpuMeHATH NPAaBUII0 OKPYIJIEHUS IECATUIHBIX IPOOEH.
IIpoBoaAUTH HCCIETOBAHUS CBONCTB JICCATUYHBIX JIpOOEH,
OMUPASICh HA YHCIIOBBIE SKCIIEPUMEHTHI (B TOM UHCIIC

C TIOMOIIBIO KOMITBIOTEPA), BBIABUTATh IMIIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHUS.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 JIpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS W OTPULIAHUS BBICKA3bIBAHUM.
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PemaThb TeKCTOBBIE 3a/1a4H, COJEPKAIUE APOOHBIEC JaHHBIE,
Y Ha HaXOXKJICHUE YaCTH LEJI0r0 U LEJIOrO I10 €ro 4acTy;
BBISIBJIAATH UX CXOACTBA M Pa3IM4M.

MopeaupoBarth X0 peLICHUs 3a1a41 C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauTk, pa3duparTs, OHEHUBATH PA3JINYHbIE PELICHUS,
3allMCH PEIICHUI TEKCTOBBIX 3a/a4.

OnepupoBaTthb I1pOOHBIMU YUCIIAMU B PEaIbHBIX KU3HEHHBIX
CUTYyaLUsX.

Kpurnyecku oueHMBaTh MOJy4CHHBIM pE3ysbTar,
OCYILECTBJIATh CAMOKOHTPOJIb, IIPOBEPSSI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLIUOKH.
3HAKOMUTBCA C HCTOPUEH Pa3BUTUS apPUPMETUKU

Harmnsinnast reomerpusi.
Tena u purypsr
B MPOCTPAHCTBE

MHOrorpaHHuKH.
N306paxkenue
MHOT'OI'PaHHUKOB.
Mopnenn
IPOCTPAHCTBEHHBIX
TEJ.
[IpsitMmoyronbHbIT
napajuieIenuIe I,
Ky0. Pa3BepTku kyda
U Mapajvielieumneaa.
[IpaxkTnueckas
paborta «Pa3BepTka
KyOa».

PacnozHaBaTh Ha yepTekax, pUCYHKaX, B OKPY KaloLieM
MHpe IpSIMOYTOJIbHBIN Mapajuieaenunes, Kyo,
MHOT'OI'PaHHUKH, ONUCHIBATh, HCHOJIb3Ys TEPMHHOJIOT HIO,
OLICHMBATh JINHEHBIE PA3MEPBI.

IIpuBoauTh NpuMepbl OOBEKTOB PEATLHOI'0 MUPA, UMEIOIIHNX
¢dbopmMy MHOTOTpaHHUKA, IPSIMOYTOJIBLHOTO MapasljieNenumnesaa,
KyoOa.

N300paxarh Ky0 Ha KieT4aTon Oymare.

HccnenoBars cBOMCTBA Ky0a, MPSIMOYTOJIbHOTO
HapaJlJIeNICIIAIIE1a, MHOTOIPaHHUKOB, UCIIOJIb3YSI MOJIEIIN.
Pacno3HaBaTh M H300paxkaTh pa3BEepTKH KyOa

Y NIapaJuIeIICIUIIe .

MonenupoBarth Ky0 U napauieiaenunea u3 Oymard 1 Npoumnx
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O6mneM kyoa,
MPSIMOYTOJILHOT O
napasuiesenumnesa

MAaTEPUAIOB, 00bSICHATH CIIOCO0 MOJIEIMPOBAHUS.
Haxoauth u3sMepeHus, BBIYUCASTD TUIOMIAb [IOBEPXHOCTH;
o0BeM Kyba, MPSAMOYTOJIBHOTO MapaieenuIea;
HCCJIEI0BATh 3aBUCHMOCTh 00beMa Ky0a OT JIJTUHBI €r0
pedpa, BLIABUTaTh U 000CHOBBIBATH IT'UIIOTE3Y.
Ha0aroaaTs ¥ NIpoBOAUTH AHAJOTMH MEX]TY TIOHATUSIMHU
IJIOIIAIM U 00beMa, IEpUMETPa U IIJIOIIAIA TTOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS

O MHOTOT'paHHHMKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI,
CTPOUTH BbICKA3LIBAHMS 1 OTPUIIAHUS BHICKA3bIBAHU.
Pemars 3a1aum u3 peajabHOU )KU3HU

[ToBTOpeHue u 00001IeHNE

10

[ToBTOpEHUME
OCHOBHBIX ITOHSITHU
1 METOJIOB Kypca

5 Kiacca,
0000111eHHE 3HAHUI

BuI4ucaATh 3HaYEHUS BBIPAXKEHUH, CONECPKALUX
HaTypajbHbIE YKCia, OOBIKHOBEHHBIE U JECATUUHBIE IpOOH,
BBINOJIHATH IPEOOPA30BAHMS UHCEL.

Br10upaTh ciocod cpaBHEHUS YHCEIl, BBIYUCIECHUN,
NPUMEHSTH CBOMCTBA apU(PMETUICCKUX TCHCTBUM

JUISL PALIMOHAIN3ALMH BBIYUCIICHUMN.

OcymecTBJasITh CAMOKOHTPOJ1b BBINOJHSAEMBIX JCUCTBUN
Y CaMOIIPOBEPKY pE3yJIbTaTa BEIYUCICHUN.

Pemiatb 3a7a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA U1 PELICHUS 33/1a4 U3 APYTUX
y4EOHBIX NTPEAMETOB.

Pewarp 3a1a4m pa3HbIMH CII0CO0aMU, CPABHUBATH CIIOCO0OBI
pELIeHNs 33/1a41, BLIOUPATh PAMOHAIBHBIN CIIOCO0

OBIIEE KOJIMYECTBO
YACOB IIO IIPOIPAMME

170
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6 KJIACC
HaumenoBanue paznena |KomudectBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB COZIEp)KaHue

HatypanbHbie uncia 30 Apudmernueckne BoeinmonnaTs apudmMeTnyeckue 1eMCTBUSI C MHOTO3HAYHBIMU
JeNCTBUSA HATypaJbHBIMU YHCIIAMUA, HAXOAUTh 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPKEHUN CO CKOOKaMu U 6€3 CKOOOK; BHIYMCISATH
HATypaJbHBIMU 3HAYEHHA BHIPAKCHUM, COACPKAIINX CTETICHU.
yyciaMu. YucioBele | BBINOJIHATH NPUKUAKY U OLEHKY 3HAUYEHUN YHCIIOBBIX
BBIPAXKEHUS, BBIPKEHUH, MPUMEHATH MPUEeMbI IPOBEPKH pe3yibTaTa.
MOPSZIOK JEHCTBUH, Hcnonb30BaTh NPU BBIYMCJIEHHUAX IEPEMECTUTEIHHOE
UCIIOJIb30BaHKE U cOoueTaTeIbHOE CBOMCTBA CIOKEHUS U YMHOKEHUS,

cko0OK. OKpyriieHue
HaTypaJIbHBIX YUCET.
Jlenurenu u KpaTHbIE
YHCJIa; HanOOJIbIITHN
001U JenuTenh

Y HauMEHbIIIee
o01ee KpaTHoE.
JlenmmMocTh CyMMBbI
Y TIPOU3BE/ICHHUS.
Jlenenue

C OCTAaTKOM.
Pemenune TekcTOBBIX
3aj1a4y

pacpeeIUTENbHOE CBOMCTBO YMHOKEHUS OTHOCUTEIBHO
CJIO)KEHMSI, CBOMCTBA apu(PMETUUECKUX JIEHCTBUM.
HccaenoBarps 4MCIOBBIE 3aKOHOMEPHOCTH, MPOBOJAUTD
YHCIIOBBIE SKCIIEPUMEHTHI, BBIIBUTaTh U 000CHOBBIBATH
TUIIOTE3BbI.

DopMyIMPOBATH ONPEACJICHUA JETUTEIS U KPAaTHOTO,
HauOOJIBITIIETO OOIIETO ACIUTENS ¥ HAUMEHBIIIEro 00IIero
KpaTHOT0, POCTOr0 ¥ COCTABHOT'O YKCEIT; UCIIOJIb30BATh 3TH
MOHSATHS TIPU PELLICHUM 3aa4.

I[IpuMeHATH AJITOPUTMBI BHIYUCIICHUST HAUOOJBIIET0 O0IIEro
JICIIUTENSI 1 HAMMEHBIIIETO 00I1IeTr0 KPaTHOTO ABYX YHUCE,
AITOPUTM PA3TIOKEHUS YHACIIA HA TPOCTHIE MHOXKHUTEIIN.
HccaenoBarp ycioBus 1eIUMOCTH Ha 4 U 6.

HccaenoBarp, 00Cyka1arb, GopmMyJIupoOBaTH
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1 000CHOBBIBATH BBIBOJI O YCTHOCTH CYMMBI, IIPOU3BEACHHS
JIBYX YETHBIX YHCE, IBYX HEUCTHBIX YHUCIIE, YETHOTO

¥ HEYETHOTO YHCEIL.

HccienoBars CBOMCTBA ACITMMOCTA CYMMBI U IIPOU3BEICHUS
JHCETL.

IpuBoauTH MPUMeEPBI YKCEI C 3aJaHHBIMH CBOHCTBAMH,
pPacmo3HaBaTh BepHbIe H HEBEPHBIE YTBEPKICHUS

O CBOKMCTBax 4YKCEJl, ONMPOBEPraTh HCBEPHBIC YTBEPIKICHUS

C TIOMOIIbI0 KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4YecKHe MpPeaoKeHusl

C IIOMOIIIBIO CBSI30K «HY, «HITH, «ECIIH. .., TO...».

Pemarp TeKCTOBBIC 3a/1a4H, BKIIOYAIOIINC TOHSITHS
JETMMOCTH, apUPMETHIECKAM CIIOCOOOM, UCTIOIB30BATh
repedop BceX BO3MOXKHBIX BAPUAHTOB.

MoneanpoBaTh X0 PEIICHUS 3a/1a4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauTH, pa30upaTh, OIEHUBATH PA3INIHBIC PEIICHUS,
3allMCH PEIICHUI TEKCTOBBIX 3a/1a4.

Kputnuecku oneHUBATH IMOTYICHHBIA pe3yIbTaT, HAXOAHUTh
OIITMOKH, OCYIICCTBIISITH CAMOKOHTPOJIb, IIPOBEPSIST OTBET

Ha COOTBETCTBHE YCIIOBHIO

HaFJ'ISII[HaH rcoMCTpHU:.
Hp}IMBIe Ha IINIOCKOCTH

[lepneHauKyIApHBIE
IIPSIMBIE.
[lapannenpHble
IIPSIMBIE.
Paccrosinue mexay

Pacno3HaBaTh Ha yepTexkax, pUCYHKax CIy4yau B3aUMHOIO
PACIIOJIOKEHHUS JBYX IPSAMBIX.

N300paxaTh ¢ NOMOIBI0 YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeT4aToN Oymare JBe epeceKaronmecs
MpsIMBIE, ABE MapAJIICTbHBIE MPSIMbIC, CTPOUTH MPIMYIO,
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JIByMSI TOYKaMH,
OT TOYKH JI0 MIPSMOH,
JUIMHA MapuipyTa

Ha KBAJIPaTHOU CETKE

MEPIEHANKYJIIPHYIO TaHHOU.

IIpuBoauTH NpPUMeEPHI APALIEIBHOCTH

Y NIEPIIEHIUKYJIIPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.
PacnozHaBaTh B MHOIOYIrOJIBHUKAX IIEPIECHIUKYIISIPHbBIC

Y NapajulesIbHbIE CTOPOHBI.

MN300pamxaTs MHOTOYTOJIBHUKY C MTAapaJIeIbHBIMH,
NEPIECHANKYJIIPHBIMU CTOPOHAMM.

HaxoauTh paccTossHME MEXIY IBYMs TOYKaMH, OT TOYKH
JI0 TIPSIMOM, JUIMHY ITyTH Ha KBaJPaTHOW CETKE, B TOM YHUCIIE
UCTIOJIB3YsI IU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpo0H,
COKpaleHue apooei.
CpaBHeHne

U YIOPSAI0YMBaHUE
TpoOei.
JlecsiTuunblie 1poou
U METpUIeCKas
CUCTEMA Mep.
Apudmernueckue
EeHUCTBUSI

C OOBIKHOBCHHBIMH
U JICCATUIHBIMU
JTPOOSMHU.
OTHoIIEHHE.

CpaBHMBATBH U YHOPSIA0YUBATH IpOOH, BLIOUPATH CIIOCO0
CpaBHEHHS IPOOEH.

IIpeacraBasiTh necaTUUHbBIE APOOU B BUIEC OOBIKHOBEHHBIX
JpoOel 1 OOBIKHOBEHHBIC B BUJIE JCCATUUHBIX, HCMOJIbB30BATh
IKBUBAJIEHTHBIE MPEACTABJIEHHUA IPOOHBIX YUCE MPU UX
CpPaBHEHUH, MPU BBIYUCICHUSIX.

Hcnonb3oBaTh JeciTUYHBIE IpOOU MTPU MpeoOpa30BaHUU
BEJIMYMH B METPUYECKON CUCTEME MED.

BeinonHATe apudgmMernyecKue 1ecTBUs

C OOBIKHOBEHHBIMH U ICCATHYHBIMU APOOSIMHU.

Bb1uncJiiTh 3HaUCHHS BBIPAXKECHUM, COAEPKAIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, BBITIOTHSATh
npeoOpa3oBaHus Ipodei, BLIOMPATh CIOC00, MPUMEHATH
CBOICTBA apU(PMETUUECKUX JACUCTBUI JIs1 palliOHAIN3AINH
BBIYMCIICHUU.

CocTaBJATh OTHOIIEHUS U IPOMOPIIUU, HAXOAUTh
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Jlenenue B JaHHOM
OTHOIIICHUM.
Maciura0,
MIPOTOPILIUSL.
[ToHsTHE IpOLIEHTA.
Beruncnenue
MPOIIEHTA

OT BEJIMYUHBI

Y BEJIMYUHBI 110 €€
MPOLICHTY.

Penrenne TeKCTOBBIX
3a/1ay, CoieprKaIux
JpOOM U MPOLIEHTBHI.
[IpakTrueckas
pabora «OTHOIIICHHE
JUTMHBI OKPYXHOCTH
K €€ IHaMeTPy»

OTHOIIICHUE BEJIMUMH, ICJIUTh BEIMUYUHY B JIAHHOM
OTHOLIEHHUH.

Haxoauthb 3KCIIepUMEHTAJBHBIM IyTe€M OTHOLIEHUE JITTUHBI
OKPYKHOCTH K €€ TUaMEeTpPy.

HNuTepnperupoBath MacmTad Kak OTHOIIICHUE BEJIMYNH,
HAXOAMTH MacIITad MmjiaHa, KapThl U BEIYUCIISITH PACCTOSIHUS,
UCIIOJIb3ys MacIlTal.

OO0BbSACHATH, UTO TAKOE MPOIIEHT, YIOTPEOIATH 000POTHI peUH
CO CIIOBOM «IIPOLIEHTY.

BoipakaTh NporeHTsl B Apo0SX U IpoOH B MPOIICHTAX,
OTHOIIICHUE JIBYX BEJIMYMH B MPOIECHTAX.

BbI4ucasTh TPOLICHT OT YKCIIA U YUCTIO 1O €ro MPOIEHTY.
Oxkpyrasite ApoOU U MPOLIEHTHI, HAXOAUTH MPUOIKEHUS
qucen.

Pemartsb 3a1a4m Ha 4acTH, IPOLIEHTHI, IPOMOPLIUH,

Ha HAXOXKJICHHE IPoOu (TIPOIEHTA) OT BETUYMHBI U BETUINHBI
o ee podu (TIPOIeHTY), ApoOH (MPOIIEHTA), KOTOPHIi
COCTaBJISIET OJIHA BEJIMYMHA OT JIPYTOM.

IIpuBoauTh, pa3dupaTh, OEHUBATH PA3JINYHbIC PELICHUS,
3aMMCHU PELICHUI TEKCTOBBIX 33/1a4.

N3Biaexath nHGOpMAaLKMIO U3 TaOIUIl U THArPaMM,
WHTEPIPETUPOBATH TAOJUIHBIC JAHHBIC, ONPEACIIATh
HauOOoJbIIIEe U HAUMEHBIIIEE U3 MPEICTABICHHBIX JaHHBIX

Harmsgnast reomerpusi.
Cummerpus

OceBast cUMMeTpHsI.
LlenTpanbHas

Pacno3znaBarh Ha yepTexkax U H300paKeHUAX, H300paxKaTh
OT PYKH, CTPOUTH C TIOMOIIbI0O UHCTPYMEHTOB (pUTYpy
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CUMMETpHUSI.
[TocTpoenune
CUMMETPUYHBIX
duryp.
[IpakTrueckas
pabora «OceBas
CUMMETPHUS».
CummeTtpusi

B [IPOCTPAHCTBE

(OTpe30K, JTOMaHyI0, TPEYTOJIbHUK, TPSIMOYTOJIbHUK,
OKPY>KHOCTb), CHAMMETPUYHYIO TaHHOH OTHOCUTEIBHO
MIPSIMOM, TOUKH.

HaxoauTs npuMepbl CUMMETPUU B OKPYKAIOIIEM MUDE.
MonenupoBarthb u3 6ymaru a8e (GUTypbl, CAMMETPHUYHBIE
OTHOCHUTEJIBHO MIPSIMOI; KOHCTPYHPOBATH F'€OMETPUUECKUE
KOH(UTypaliy, UCTIONIb3ys CBOMCTBO CUMMETPHUH, B TOM
YHCIIe ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccnenoBaTh CBOMCTBA U3YyYEHHBIX (PUTYD, CBSI3aHHbIE

C CUMMETPHEN, HUCTIONb3Ysl SKCIIEPUMEHT, HAOII0IEHNUE,
MOJIEJTMPOBAHHUE.

O00CHOBBIBATH, OIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJICHUSI O CHMMETpHH (puryp

BoipakeHust ¢ OykBamu

[Tpumenenue OykB
JUISL 3aIIUCH
MaTEMATHYECKUX
BBIPAKECHU I

Y IPEIJI0KEHU M.
bykBeHHbIE
BBIPAXKCHUS

Y YHCIIOBBIE
ITOICTAHOBKH.
bykBenHnbie
paBEHCTBA,
HaXO0XJECHUE

Hcnoab3oBaTh OyKBbI 1)1 0003HAYSHUSI YHUCEIN, ITPU 3alUCH
MaTeMaTUYeCKUX YTBEPKIACHUH, COCTABIISATh OYKBEHHbIE
BBIPAYKEHUS 110 YCIOBUIO 3a/1a4U.

HccnenoBaTh HECTOXKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JJIsl X 3aIKCH.

BbIYyMCJIATH 4MCTI0BOE 3HaYCHHE OYKBEHHOT'O BHIPAYKEHUS
IIPU 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh opMyJIbI: IEPUMETPA U IUIOIIATN
PsIMOYTOJIbHUKA, KBAJPATa; IJIMHBI OKPYKHOCTH, TUIOIIA/IA
KpYyra; BBINOJHATH BHIYUCIEHHS 110 3TUM (popmyram.
CocTaBiasaTh ()OPMYJIbI, BRIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; LIEHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEIBHOCTh, BPEMS, 00bEM
KOMIIOHEHTA. paOOoThI; BHIMOJIHATH BEIYMCIEHUS 110 3TUM (HOpMYyJIaM.
dopmyibl HaxonuTh HEM3BECTHBIN KOMIIOHEHT apr(pMETHIECKOTO
JNEUCTBUSA
Harisgnas reomerpusi. 14 YeThIpexyroiabHuK, M300pakaTh Ha HETUHOBAHHOM U KJeTYaToi Oymare
@urypsl Ha INIOCKOCTH IIPUMEPEI C UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYT OJIbHUKOB. | YETBIPEXYI'OJBHUKHU C 3aJaHHBIMUA CBOUCTBAMU:
[IpAMOYTOJIbHUK, C IapaJUIEIbHBIMU, ITEPIICHINKYJIAPHBIMH, PABHBIMHU

KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
JTaroHaJIeH.
N3mepeHue yrios.
Buanr
TPEYrOJIbHUKOB.
[lepumetp
MHOTOYTOJIbHUKA.
[Tnomans Guryps.
DopMyJIbl
nepuMeTpa

U TUIOLIA/IH
IPSIMOYTOJIbHUKA.
[TpubmmxeHnHoe

HN3MCPCHUC IIJIOIIa AN

dburyp.
[IpakTrueckas

CTOpPOHAMHU, MPSMBIMU YIIaMH | JIp., PABHOOEIPEHHBIN
TPEYT OJIbHUK.

IIpennarare U 00CyK1aTh CIIOCO0OBI, AJITOPUTMBI
IIOCTPOEHHS.

HccaenoBarh, NCNONIB3YS HKCIIEPUMEHT, HAOIIOCHHE,
MOJIEJIMPOBAHNE, CBOMCTBA NPSIMOYTOJIbHUKA, KBAPaTa,
pa3duBaTh Ha TPEYTOJILHUKH.

O00CHOBBIBATH, ONPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHUS O MPSAMOYTOJIbHUKE, KBaJApaTe, pacno3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPKICHUS.

N3mepsaTh U CTPOUTH C TOMOLIBIO TPAHCIOPTHPA YIJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATH YIJIbI;
PACIO3HABATH OCTpPHBIE, MIPSMBIE, TYNbIE, PA3BEPHYTHIEC YIJIbI.
PacnozHaBarb, M300paxaThb OCTPOYT OJIbHBIN,
MPSIMOYTOJIbHBIN, TYIOYT'OJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHMI TPEYTOJIbHUKH.

Beruunciasitb nEpUMETP MHOTOYT OJIbHUKA, IIJIOIIAb
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pabora «ILnomanp
KpyTa

MHOTOYTOJIbHAKA Pa30MUeHUEM Ha TIPSIMOYTOJIbHUKH,

Ha paBHBIC (DUTYPHI, UCTIOIH30BATh METPUICCKUE CTUHUIIBI
M3MEPEHUS JIJTUHBI U IO TH.

Hcnosb3oBaTh NpUOIMKEHHOE U3MEPEHHe JTHH

U TUIONIA/ICH Ha KileTyaToi Oymare, mpuOImKeHHOE
U3MEpeHre JUTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa

[{o1o)xuTEILHEIE
Y OTPULIATEIIbHBIE YUCTIA

40

[{enbie yncna.
Monayns yncia,
reoMeTpruYecKas
UHTEpIIpeTaus
MoayJsa. UucnoBbIe
TIPOMEKYTKH.
[TonoxureabHbIE

Y OTpUIIATEIIbHBIE
yucia. CpaBHEHUE
MTOJIOKUTEIILHBIX

U OTPHUIIATEIIBHBIX
YHCeJL.
Apudmernueckue
JICUCTBUS

C MOJIOKUTECIbHBIMHU
U OTpULIATEIIbHBIMU
YHUCJIaMU.

Pemienne T€KCTOBBIX
3a71a4

IIpuBOAMTH PUMeEPBI UCIIOJIB30BAHUS B PEAIBHON KU3HU
MOJIOKUTENBHBIX U OTPULIATENBHBIX YUCETT.

HN300paxarh 1ebie YUCIa, MOJ0KUTEIbHBIC

Y OTPULATENIBHBIE YMCIIA TOYKAMU HA YUCJIOBOU MIPSMOW,
HCIOJIB30BATH YHUCIIOBYIO MIPAMYIO JUJI1 CDABHEHUS YHCEL.
IIpuMeHATH NpaBHJIa CPABHECHUS, YIIOPAAOYUBATD LIEIIbIC
YHUCIIa; HAXOAMTh MOAYJIb YUCIIA.

DopMyIMPOBATH NPABWJIA BEIYMCIICHHUS C MTOJOKUTEIIbHBIMU
Y OTPULIATEIIbHBIMU YUCIaMU, HAXOAUTH 3HAYEH U
YHCJIOBBIX BBIPAXKEHUM, COAEPKAIIUX JCUCTBUSA

C TIOJIOKUTEIBHBIMU ¥ OTPUIIATEIIbHBIMU YHUCIIAMM.
IIpuMeHATH CBOMCTBA CIIOKEHUS 1 YMHOXKEHUS

TUTs IpeoOpa3oBaHMs CyMM W MPOU3BEICHUI
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[IpencraBneHne JaHHBIX

[IpssmMoyroapHas
CHUCTEMa KOOpJHUHAT
Ha IIJIOCKOCTH.
KoopanHatsl ToOukn
Ha IJIOCKOCTH,
adcrcca

Y OpJMHATA.
CronbuaTtbie

1 KPYrOBbIC
JMarpamMmMel.
[IpakTrueckas

pabora «Iloctpoenue

Jarpamm».
Penienune TeKCTOBBIX
3a7a4, CoJIep KaIINX
JTaHHEBIE,
MpeICTaBICHHBIC

B Ta0JIMIIaX

U Ha JMarpammax

OO0BACHATH U WJUTIOCTPUPOBATH MOHATHE TTPSIMOYTOJIbHON
CHUCTEMBI KOOPAMHAT HA MJIOCKOCTH, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPJIMHATHOM IIOCKOCTH
TOYKH B (PUTYPHI 110 33TAaHHBIM KOOPJAMHATaM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurarh cTon0uaTbie U KPYroBbI€ TUArpaMMBbI;
HHTEPNPETUPOBATH JaHHbBIE; CTPOUTH CTOJIOUYATHIE
JIAarpaMMmbl.

HUcnonb3oBaTh HH(POPMALMIO, IPEICTABICHHYIO

B Ta0JIMIIaX, HA IUAarpaMMax JijIs pelIeHUsT TeKCTOBBIX 3a/1a4
Y 33724 U3 PEATbHOMN KU3HU

Harnsinnas reometpus.
®urypsl B MpoCcTpaHCTBE

[IpsstMOyronbHBIN
napajuieJenuIe]I,
KyO, mpu3ma,
nupamuja, KOHyc,
UUJTUH]IP, 11ap

u cepa.
N306paxenue

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMCHIBATH
NUpaMUly, IpU3MY, HWIMHIP, KOHYC, Iap, H300paaThb UX
OT PYKH, MOEJIUPOBATH U3 OyMaru, riacTUINHA, IPOBOJIOKH
u Jp.

IIpuBoauTh NpuMepbI OOBEKTOB OKPYKAIOILIETO MUPA,
UMEIOIINX (POPMbI HA3BAHHBIX TEJL.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILNHA, peOpO, TPaHb,
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MPOCTPAHCTBEHHBIX
¢buryp. IIpumepsr
pa3BEpPTOK
MHOTOTPaHHUKOB,
UUJIMH]Ipa U KOHYCA.
[IpakTnueckas
pabora «Co3nanue
MoeJen
POCTPAHCTBEHHBIX
buryp».

ITonsiTHe 0OBEMa;
CAMHULIBI U3MEPEHUS
o0peMa. O0bemM

OCHOBaHHE, BBICOTA, PAANYC U AUAMETP, pa3BepTKa.
N3yuarth, CNob3ys IKCIIEPUMEHT, HAaOIIOIeHIE, N3MEPEHHE,
MOJIEJIMPOBAaHKE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHbBIX TN, BHIABJIATH CXOACTBA

U Pa3JIMYMs: MEXYy TUPAMUION U ITPU3MOM; MEXKITY
HWIMHIPOM, KOHYCOM U IIapOM.

PacnosHaBaTh pa3BepTKu Napaienenunena, Kyoa, mpu3Msl,
NUPaMHU[Ibl, KOHYCA, IMJIUHAPA; KOHCTPYMPOBATH JIaHHBIE
TeNa U3 pa3BepTOK, CO3/1aBaTh UX MOJIEIH.

Co3naBath MoJeJIM MPOCTPAHCTBEHHBIX (puryp (u3 Oymaru,
MIPOBOJIOKH, MJIACTUIIMHA U JIp.)

M3MepsaTH HA MOAeSIX: ITTMHBI peOep MHOTOTPAaHHHUKOB,
JTUaMETp Iapa.

IPSIMOYTOJILHOTO BoiBoguth ¢opmyay o0bemMa npsMOYyroabHOTO
napasuiesenumena, napasuieienumnesa.
Ky0a, hopmyIsl Boruncasats no popmysiam: 060beM NpSIMOYTOITHHOTO
o0bema napasuiesienumnena, Kyoa; uCroiab30BaTh €IMHULBI H3MEPEHUS
00beMa; BBIYMCIATH 00bEMBI TEJl, COCTABIEHHBIX U3 KYOOB,
napaijieNienuIe0B; pemaTh 3aa4u C pealbHbIMU JaHHBIMU
[ToBTOpenue, o0o0IIeHHE, 20 [ToBTOpEHNE Bbrunc/siTh 3Ha4€HNS BBIPAXKEHHI, COAEPHKAIINX

CUCTEMAaTHU3aluA

OCHOBHBIX ITOHSITUHN
1 METOJIOB KypCOB
5 1 6 KJIaccoB,
000011ICHIE

HaTypaJIbHBIE, 1IEJIbIC, TOJIOKUTEIBLHBIC U OTPULIATEIbHBIE
qucia, OOBIKHOBEHHBIC M ICCITUYHBIC POOH, BHITIOJIHSITH
npeoOpa3oBaHuUs YUCEI U BRIPAXKCHUM.

Bpi0upatb cnoco0 cpaBHEHUS YUCENl, BHIYUCICHUH,
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U CUCTEMATHU3alHU
3HAHUU

NPUMEHSATH CBOMCTBA apU(PMETUUECKUX IEUCTBUM

JUISL pAallMOHAJIN3ALIUM BBIYUCIICHU .

Pemiare 3a1a4um 13 peanbHON )KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUA U PELICHUS 3a1a4 U3 IPYTUX
IIPEAMETOB.

PemiaTe 3a1aun pa3HbIMHU CIIOCO0AM U, CDABHUBATD,
BbIOUPATH CIOCOOBI PEILICHUS 3aJa4H.

OcyuiecTB/IsITh CAMOKOHTP 0JIb BBITIOJIHSAEMBIX IEVCTBUN
Y CaMOIIPOBEPKY PE3YJIbTaTa BBIYUCICHUM

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170
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®OEJEPAJIBHAS PABOYAS IPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AITMCKA

Anre0pa sBISIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro oOpa3oBaHMS:
OHa 00eCreYMBaeT W3YUYCHHE NPYTUX AUCHUIUIMH, KaK €CTeCTBEHHO-HAay4HOTO, TaK
¥ TYMaHUTAPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl TIPOAOIIKEHUSI 00pa30BaHUS
W B TOBCEIHEBHOM >XKWM3HHW. Pa3BuThe y OOydaOmMXCS HAYYHBIX MPEACTABICHHM
O TPOUCXOXKJICHUU U CYIIHOCTH ajreOpanueckux aOCTpakiuii, crocode OTpaKeHHs
MaTeMaTUYeCKOW HAyKOW SIBJICHWH ¥ TMPOIECCOB B TPHUPOAE W OOIIECTBE, POJHU
MaTEeMaTUYeCKOrO MOACIMPOBAHUS B HAYYHOM TO3HAHWUU U B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOI'O MHPOBO33PEHUSI M KAuyeCTB MBILIUICHHUS, HEOOXOAMMBIX
JUTSI afianTalliy B COBpEMEHHOM (ppoBOM obO1iecTBe. Mzydenne anredpsl ooecrneunBaeT
pa3BUTHE YMEHHUSI HaAONIOJaTh, CpPaBHUBAThH, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOABI, (GopMymupoBaTh yTBepkaAcHHSA. OCBOCHHE Kypca aureOpbl
00€CIEeUnBaET Pa3BUTUE JIOTUUECKOTO MBIIIJICHUS] OOYYalOMIMXCS: OHU HCHOJB3YIOT
JNEAYKTUBHbIE W HHAYKTUBHBIC pacCCyXIeHUs, O0O00OIIeHHEe U KOHKPETU3aIIUIO,
abcTparupoBanue 1 aHamoruto. O0yueHnue airedpe npenoaaracT 3Ha4uTebHbIA 00beM
CaMOCTOSITEILHOM JIEATEIbHOCTU 00YyYaroIINXCsl, TOATOMY CaMOCTOSTEIILHOE PEIICHHE
3a71a4 SBJISICTCS pealu3aluen NeITeIbHOCTHOTO MPUHIIUITA 00 yUeHUS.

B crpykrype mporpammbl yueOHOro Kypca «Airedpa» sl OCHOBHOIO OOIIEro
o0pa3oBaHUsi OCHOBHOE€ MECTO 3aHUMAIOT COAECP)KATEIbHO-METOAUYECKUE JIUMHUU:
«Ywmcna v BBIYUCICHUSD, «AJre0pandecKre BIpaKEHU, «Y paBHEHUSI K HEPABCHCTBAY,
«Dyukiuny. Kaxngas w3 3THUX coaepkKaTelbHO-METOAUYECKUX JIMHUW pa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET U3YYEHUS! Kypca, B3aUMOJICUCTBYS C APYTUMH €r0 JTUHUSMH.
B xoxme n3yuenus yq4eOHOTo Kypca 00y4JaromuMcst TPUXOIUTCS JIOTUUECKH PACcCYXKIaTh,
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHbIH $3bIK. B CBSI3M ¢ 3TUM B Mporpammy
y4e0HOro Kypca «AJredpa» BKIIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHKH, MPEICTABICHHBIE
BO BCEX OCHOBHBIX pa3leiiaXx MaTeMaTHYeCKOoro oOpa3oBaHUS W CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYYaIOIUMHCS OCHOB YHHMBEPCAJIbHOIO MAaTeMaTHYE€CKOro  Si3bIKA.
CopepxaTeabHOU U CTPYKTYPHON OCOOEHHOCTBIO y4eOHOT 0 Kypca «Anredpay sBiseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUU «Huclia U BBIYUCIEHUS CIYKUT OCHOBOW MJIs1 JAdbHEUILErO
U3YYCHHUS] MATEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS JIOTUYECKOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHS TOJB30BAaThCS  AJITOPUTMaMM, a TaKKe
MPUOOPETCHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX ISl TOBCEAHEBHOM IKU3HH.
Pa3BuTue moHATHS O 4YHUCIE HAa YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUS CBS3aHO
C palMOHAJIbHBIMU M UPPALMOHAIHBIMU YHCIaMU, (POPMUPOBAHHEM MPECTABICHU I
O JEHUCTBUTEIIBHOM 4YHCIIC. 3aBEpUICHUE OCBOEHUS YHUCIOBOM JIMHUM OTHECEHO
K CpeTHeMY 00111eMy 00pa30BaHUIO.
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Copepxanue AByX ainreOpanveckux JMHUN — «AJreOpandyecKkue BBIPAKCHUS
U «YpaBHEHHSI U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAOIIUXCS
MaTeMaTH4YECKOro amnrapara, He00OX0IUMOT0 ISl pEIICHUs 3a]1a4 MaTEMaTUKHU, CMEKHBIX
MPEIMETOB W MPaKTUKO-OPUEHTHUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3oBaHUsl Y4eOHBIM MaTepual TPYNIUPYETCS BOKPYT pallMOHATLHBIX BBIPAKCHUI.
Anrebpa JEMOHCTPUPYET 3HAUCHUE MAaTEeMaTUKW KakK S3bIKa JUJII  TTOCTPOEHUS
MaTEMaTUYECKUX MOJICJIEH, ONMCAHUS MPOLIECCOB U SABJICHUN pealiIbHOrO Mupa. B 3amauun
oOydeHus anredpe BXOAAT TaKkKe aTbHEeHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIUICHHUS,
HEOOXOAMMOro, B YAaCTHOCTU, JJII OCBOCHHUS Kypca HH(POpPMATUKH, U OBJIAJCHUE
HaBbIKAMH JICIYKTUBHBIX paccyxnenuil. [IpeoOpazoBanne CHUMBONBHBIX (HOpM
CIIOCOOCTBYET  Pa3BUTUIO BOOOpPaKEHMs, CIOCOOHOCTEH K MaTreMaTHYECKOMY
TBOPYECTBY.

Conepxanne (QyHKIMOHATLHO-TpahUUECKOW JIMHUW HAIEJIEHO Ha TMOJYYCHHE
OoOy4JarolmuUMHCsl 3HAaHUKW O (QYHKIUSAX KaK BaKHEHMIIEH MaTeMaTH4ecKod MOeu
JUIsl OMMCAHUSI M UCCIENOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJIE
u obmiectBe. M3yueHne marepuana CocOOCTBYET Pa3BUTHIO Y OOyUarOIIUXCS YMEHUS
UCIIOJb30BaTh Pa3JIMYHbIE BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, TpadudecKre, BHOCUT BKJIaA B (DOPMHUPOBAHKE MPEACTABICHHUN O poJin
MaTeMaTUKHU B PA3BUTHH IIUBWIN3AIUNA U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax M3y4aeTcsi yueOHbIN Kypce «Anredpay,
KOTOPbI ~ BKJIIOYAET CJIEAYIOUIME OCHOBHBIE pa3fenbl cojepxkanus: «Yucna
U BBIYUCICHUS», «AITeOpandyecKue BBIPAKEHUS», «YPABHEHHS U HEPABEHCTBAY,
«DyHKIHWY.

OOmiee YMCIO YacOB, PEKOMEHIOBAaHHBIX JUIA HW3Y4YEHHS Y4eOHOro Kypca
«Anrebpay», — 306 ygacoB: B 7 kiacce — 102 yaca (3 gaca B Hefenw), B 8§ Kiacce —
102 yaca (3 yaca B Hezento0), B 9 kinacce — 102 gaca (3 yaca B HEZIETIO).

COJEPXAHUE OBYUYEHUA

7 KIIACC
Yucsia v BbIYUCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO0] OT OAHON (POPMBI 3amucH Ipodeit
K apyroi. IloHATHE panMOHANBHOIO 4YHMCIA, 3allMCh, CPABHEHUE, YIOPSAOYMBAHUE
pallMOHATBHBIX YHCeNl. ApU(PMETHYECKHUE JEUCTBHUS C pPalUOHAIBHBIMH YHCIIAMHU.
Pemenue 3a1a4 u3 peaabHON NPAaKTUKK HA YacTH, HA IPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpelesieHre, mpeoOpa3oBaHue
BBIPQXEHUI Ha OCHOBE OIpEAeNiCHUs, 3amuch OonbluMx yuced. IIpoueHTsl, 3amnuch
NPOLEHTOB B BHJE ApoOM W ApoOU B BHUAE MNPOLUEHTOB. Tpu OCHOBHBIE 3aJa4u
Ha IIPOLEHTHI, PEIICHHE 3a/1a4 U3 peabHOU IMPAKTHKHU.

[IpumMeHeHne MpU3HAKOB JEIMMOCTH, Pa3joK€HUE Ha MHOXHUTEIW HATYypaJbHbBIX
qHCeTl.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE MpsiMas U o0OpaTHas MPONOPLUUOHATILHOCTH.
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AJireOpanyecKkue BbIpasKeHUs

IlepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C IEpeMEHHOW. Jlomyctumblie
3HAYECHUS NEpPeMEHHBbIX. [IpeacTaBieHne 3aBUCHMOCTH MEXKIY BEIMYMHAMHU B BHJIE
¢dopmynel. Boruncnenus no ¢opmynam. IlpeoOpasoBaHue OyKBEHHBIX BBIPaKEHUH,
TOXJIECTBEHHO PaBHbIE BBIPAKEHHUSI, NMpaBUiIa MPeoOpa30BaHUsl CYMM U MPOU3BEJICHUN,
IpaBUJIa PACKPBITHUSI CKOOOK M MPUBEJIEHUS MOAOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM [IOKA3aTEIEM.

OnHowiensl u MHoroujeHbl. CreneHp MHorowieHa. ClioKeHHE, BBIUUTAHUE,
YMHOXKEHUE MHOrowieHOB. DOpMynbl COKPAIIEHHOTO YMHOXEHHS: KBAaJpaT CYMMBI
U KBagpar pasHocTu. PopMmyna pa3HOCTH KBaapaToB. Pas3nokeHMe MHOIOYJICHOB
Ha MHOYKUTEJIN.

YpaBHeHus] 1 HEPaBEHCTBA

VYpaBHeHuEe, KOpEHb ypaBHEHHUS, TMpaBWjia NpeoOpa3oBaHUs ypaBHEHWS,
PaBHOCHUJIBHOCTb YPAaBHEHUM.

JInHerHoe ypaBHEHHUE C OJTHOW IEPEMEHHOM, YUCIIO KOPHEN JIMHEMHOTO YPaBH CHUS,
peuieHue JIMHEWHBIX YypaBHEHUH. COCTaBlI€HUWE YpPaBHEHMH II0 YCJIOBHUIO 3aJayHu.
Pemienne TEKCTOBBIX 337]a4 € MOMOILBIO YPABHEHUN.

JluneitHoe ypaBHEHHE C JBYMsI MEepeMEeHHbIMH U ero rpaduk. Cucrema JBYX
JMHENHBIX YpaBHEHUH C ByMs IEpEeMEHHbIMU. Pelnienne cucteM ypaBHEHHM criocoOom
MOACTaHOBKH. [IpuMepbI penieHnst TEKCTOBBIX 3a7a4 C MTIOMOIIBI0 CUCTEM YPaBHCHUU.

DOyHKIMHA

Koopaunara Touku Ha npsamon. HucmoBsie npoMexyTku. Paccrosinue Mexay 1Byms
TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyrosibHast cucteMa koopauHaT, ocu OX u Oy. Abciuucca u opauHaTa TOUYKU
Ha KOOPAMHATHOW TMIOCKOCTH. [Ipumepsr rpadukoB, 3agaHHBIX GopMynamu. UreHue
rpadukoB peanbHbIX 3aBucuMocTei. [lonstue dynkumu. ['paduk Gynkmmu. CBoiicTBa
¢byukuuit. Jlunelinas ¢ynkuus, ee rpaduk. I'papuk ¢pynkuun y = |x|. ['paduyeckoe
pELICHUE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHECHUU.

8 KUIIACC
Yucia 1 BbIYMCICHUS

KBanpatHsiit kopens u3 yncina. [loustue 06 uppanroHanbHOM uncie. [lecsaTuunble
OpUOIMKEHUST UPpPAlMOHATBHBIX 4YHcesl. CBolcTBa apu(pMETHUYECKUX KBaJpaTHBIX
KOpHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUN U BbIUUCIICHUSM.
JlenCTBUTENbHBIC YUCIIA.

CrerneHsb ¢ LeabIM MOKa3aTeNIeM U ee cBoMcTBa. CTaHmapTHas 3alliCh YHCIIA.

Auredpanyeckue BbIpaKeHHA
KBanpatHblil TpexusieH, pa3ioKeHne KBaIpaTHOIO TpeXuieHa Ha MHOKUTEIIN.
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit gpoou. CioxeHue,
BbIUWTAaHUE, YMHOKEHHUE, JIeJICHHE alreOpandeckux Ipooeil. ParonanbHbIe BHIPaKEHUS
U uX npeoOpa3oBaHue.
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YpaBHeHUs] M1 HEPABEHCTBA

KBagpatnoe ypaBHeHue, ¢dopMyia KOpHEW KBaJpaTHOTO ypaBHEeHHs. Teopema
Buera. Pemenune ypaBHEHUN, CBOMSIIMXCS K JUHEWHBIM M KBagparHbIM. lIpocreiimme
JTpOOHO-paIlMOHAIBHBIE YPABHEHUS.

I'paduueckass uHTEpHpeTanusi ypaBHEHUH C JBYMSI TMEPEMEHHBIMH WU CHUCTEM
JIMHEVHBIX YPAaBHEHUH C IByMs IEpEMEHHBIMU. [ [prumepsl pereHnss CuCTeM HEJIMHENHBIX
YPAaBHEHHM C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HucnoBele HEpAaBEHCTBA M WX CBoOWCTBAa. HepaBeHCTBO ¢ OOHOM IIEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIuHeliHbIe HEPABEHCTBA C OJHON NIepeMeHHON. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJJTHOM NIEPEMEHHOM.

DyHKUNH

[lonsitue Qynxnuu. OOMacCTb OMpeaeNeHuss U MHOXKECTBO 3HAUEHUN (DYHKITHH.
CniocoObI 3agaHus PyHKIIHM.

I'paduk dhyakuuu. Urenue cBoricTB GyHKIMH 110 ee rpaduky. [Ipumepsl rpadukos
GYHKIHI, OTpaXkaroluX peaibHbIe TPOIECCHI.

OyHKINH, OMUCHIBAIOIIUE IPSIMYIO M 00PATHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH,
ux rpauxu. @ynxmun y = X%,y = %%, y =vx, y=|x|. I'padudeckoe pemenue ypaBHeHuit
Y CUCTEM YPaBHECHUM.

9 KITIACC
Yucia ¥ BBIYMCTICHUA

PannonanbHble 4HMCa, UpPpAalMOHAIBHBIE YMCIA, KOHEYHbIE M OECKOHEUYHbIE
JecsITUUHbIe TpoOu. MHOXKECTBO IEHCTBUTENLHBIX YHCEN, NEUCTBUTEIbHBIC YHCa KaK
OECKOHEUHbIE JeCATUYHBbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXAY
MHOECTBOM JIEUCTBUTENBHBIX YACEN U KOOPAUHATHOM IIPSMOM.

CpaBHeHHE IEHCTBUTENBHBIX YU CEN, apU(PMETUUECKUE NENUCTBUSA C ACHCTBUTEIBbHBIMU
YUCIIAMH.

Pa3smeppl  OOBEKTOB  OKpYXKalOIIETO  MHpa,  JJIUTEIBHOCTH  IMPOLIECCOB
B OKPY’KaroILlEM MHUpE.

[TpuOn>keHHOE 3HAa4YEHWE BEIMYMHBI, TOYHOCTh NpuOMxkeHus. OKpyrieHue
yucen. [Ipukuaka v oleHKa pe3yabTaToB BIYUCICHUN.

YpaBHeHUs] 1 HEPABEHCTBA

JluneriHOe ypaBHeHHE. Pemenne ypaBHEHNH, CBOASAIIMNXCS K JIMHECUHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHMH, CBOJAIIMXCS K KBAJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pemeHus ypaBHEHUH TpPETbe M YETBEPTOU
CTETIEHEU Pa3JIOKEHUEM HAa MHOKHUTEIH.

Pemenne npoOHO-paliioHaIbHBIX YypaBHEHUH. PelmieHne TeKCTOBBIX 3amad
areOpanyecKuM METOIOM.
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VYpaBHeHHE C JABYMsS NEPEMEHHbIMM U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU. PellleHne cucTem IByX ypaBHEHUM, OJTHO
U3 KOTOpBIX JHMHEIHOE, a Apyroe — BTOpPOMl creneHu. |'paduyeckas WMHTEpHpeTanus
CUCTEMBI YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1ay aNreOpandeckuM CriocoOOM.

UucnoBble HEPaBEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHou. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMmeHHOM. KBanpaTHbie HepaBeHCcTBA. ['paduueckas
MHTEPIIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DyHKUMH
KBaapatnunas ¢hyHkius, ee rpaguk u cBoiictsa. [lapabora, KoopauHATHI BEPIIHHBI
napadoJibl, 0Cb CHMMETPUH MapadOJIbL.

I'papuxn  ynxumit: y = kx, y= kx+b, y = S, y=x%y=+x y=|x],
U X CBOWCTBA.

YucioBbIe MOCTECA0BATEIbHOCTH U MPOrpPeccum

[IoHATHE YHCIIOBOM  MOCIEAOBATEIBHOCTU. 3aJaHUE IOCJEN0BATEIbHOCTH
pEKyppeHTHOI opMyol u Gpopmysoit N-ro 4ieHa.

Apudmernueckas M TreoMeTpuueckas mnporpeccud. @opmyibl N-To  YieHa
apu(METUYECKON U TEOMETPUUYECKON MPOrPECCUil, CYMMBI NIEPBBIX N UJICHOB.

N300paxkenre 4wieHOB apu(pMETHIECKON U T€OMETPUUECKON MPOrpecCuil TOUKaMu
Ha KOOPJIWHATHOW IUTOCKOCTH. JIMHEMHBIN M SKCHOHEHIMAIbHBIA poOCT. CIoKHBIE
IIPOLICHTBI.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC peE3ynbTaThl OCBOCHUS TMPOTPaMMBI yueOHOTO Kypca «Anredpa
K KOHILy oOyueHus B 7 Kjacce.

Yuciia M BHIYUCTICHUA

BoinmonHsaTh, coyeTast yCTHbIE U MUCbMEHHBIE IPUEMBbl, apu(MeTHuecKue AeiCTBUs
C pallMOHAIbHBIMH YHCIaAMHU.

HaxonuTth 3Hau€HMsI YMCIIOBBIX BBIPAXKEHUMN, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI
U MIPUEMBbI BBIYUCIICHUS 3HAUCHUN TPOOHBIX BRIPAXKECHHM, COACPIKAIINX OOBIKHOBEHHBIC
U JIECATUYHBIC TPOOH.

[lepexoaute OT ofHOW (OpMBI 3amucu 4YHUceNn K JApyrod (mpeoOpa30oBbIBATH
JNECATUYHYIO JAp0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTH
B 0ECKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATh U YIOPSAIOYMBATh PALIMOHAIIBHBIE YHCIA.

OkpyriATh yucna.

BbINONHATh NMPUKHUAKY W OLEHKY pe3yibTaTa BBIYMCICHHM, OLEHKY 3HAaueHUM
YUCJIOBBIX BBIPAXEHUN. BBIIONHATH NEUCTBHS CO CTENEHSIMU C HaTypaJbHBIMH
MOKA3aTEeJISIMH.
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[IpuMeHATh MPU3HAKU ACIMMOCTH, PA3JIOKCHHE HAa MHOXUTEIW HATypaabHBIX
YHCE.

Pemate mpakTHKO-OpUEHTHPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM BEJTMYHH,
MIPOMOPITMOHATILHOCTRIO  BEJIMYWH, IIPOLICHTAMH, HWHTEPIPETUPOBATh PE3YJIbTAThI
peIIeHUs 33/1a4 ¢ YIE€TOM OrpaHWYEHUH, CBI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMBIX
0OBEKTOB.

AuiredpanvecKue BbIPaKeHHUS

Hcnonb3oBaTh anreOpanyecKkyr0 TEPMUHOJOTHIO W CHMBOJHKY, NPUMEHSTH €€
B IIPOLIECCE OCBOCHUS y4€OHOr0 MaTepurala.

Haxomute 3HaueHWss OyKBEHHBIX BBIPAKEHUW TMpU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

Boinonuars mnpeoOpa3oBaHUs IIEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPUBEICHUEM
MOJI00HBIX ClIarae€MbIX, PACKPBITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJTHOWIEHA Ha MHOTOYJIEH U MHOTOWIEHA Ha MHOTOYJIEH,
IPUMEHSATH (POPMYJIIBI KBaApaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh pa3yIoKEHNE MHOTOWJICHOB HA MHOYKUTEIM C ITIOMOLIBIO BEIHECEHHUS
3a CKOOKHM OOIIEro MHOXHUTENs, TPYINIUPOBKH CIaraéMblX, MpUMEHEHHUs (HopMyl
COKPAILIEHHOI'O YMHOKEHHSI.

[IpumeHsaTh npeoOpa3oBaHMsT MHOTOWIEHOB JMJIi PEIIECHUS pa3IM4YHBbIX 3a]ad
U3 MAaTEMAaTHKU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTte  CBOWCTBA  CTENEHEW €  HATypajbHBIMU  IIOKA3aTEISIMU
JUIS IPe0Opa30BaHUs BBIPAKECHUI.

YpaBHeHUA U HEPABECHCTBA

Pemiats nuHeHbIe ypaBHEHUS C OTHOM ITIEPEMEHHOM, IPUMEHSS ITPaBUJIa Iepexoaa
OT MCXOAHOTO YPaBHEHMS K PaBHOCUIBHOMY eMy. [IpoBepsATs, ABISIETCA 1M YHCIIO
KOPHEM YPAaBHEHHSI.

[IpumeHsaTh Tpaduueckue METOAbl MPU PELICHUM JIUHEWHBIX YPaBHEHUH U HX
CUCTEM.

[TonGupate mpuMepsl Tap YKCeN, SABISIOMUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUs
C IBYMs [IEPEMEHHBIMH.

CTpouTh B KOOpAWHATHOM IUIOCKOCTU TpaduK JIMHEWHOTO ypaBHEHHS C ABYMS
NEPEMEHHBIMH, MMOIb3YSICh I'Pa(hUKOM, IPUBOAUTH IPUMEPHI PELIECHUS YPABHEHHUS.

Pemrars cuctemsbl 1ByX JIMHEWHBIX YPABHEHUMN C ABYMS IIEPEMEHHBIMU, B TOM YUCIIE
rpaduyecku.

CocTaBisITh 1 pemiaTh JMHEWHOE YPaBHEHHE WM CUCTEMY JIMHEWHBIX YPABHEHUU
[0 YCJIOBUIO 3a/a4M, HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauu
ITOJIYYEHHBIN PE3ybTaT.

DOyHKUNH
N3o0paxkaTe Ha KOOPAWHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOUIWE 3aJaHHBIM

KOOpJMHATaM, Jy4d, OTPE3KH, WHTEPBAIbl, 3alUCHIBATH YHUCJIOBBIE MPOMEKYTKU
Ha anreOpanyecKoM sI3bIKE.
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OtMeyaTh B KOOPJMHATHOM IJIOCKOCTU TOYKH T10 33JJaHHBIM KOOpJIMHATAaM, CTPOUTh
rpaduku TMHEHHBIX QYyHKIUNA. CTpouTh rpaduk GyHKINHN Y = |X|.

OnuceiBaTh ¢ TOMOIMIBIO (DYHKIIMI H3BECTHBIE 3aBUCHMOCTU MEXAY BEINYMHAMU:
CKOpPOCTb, BpEMs, PacCcTOSHUE, II€Ha, KOJUYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTS,
BpeMmsi, 00beM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apIyMEHTa.

[lonumate rpaduyeckuii crnocod TMpeACTaBICHUS W aHalIW3a WHOOpMaIuH,
U3BJICKaTh W WHTEPIPETUPOBATh WH(POPMAIUIO W3 TPaQHUKOB peabHBIX MPOILECCOB
Y 3aBUCUMOCTEM.

[IpenmeTHBIC pe3yJabTAaTHl OCBOCHHS MPOTPaMMBl Y4eOHOrOo Kypca K KOHITY
oOydeHus B 8 Kjacce.

YucJa ¥ BLIYMCTIEHUS

Hcnonb3oBaTh HaYaIbHBIC MPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX YHCEN
JUIS CPaBHEHMs, OKPYTJEHUS M BBIYUCICHUN, HM300pakaTh JICUCTBUTEIbHBIE YHCIA
TOYKAaMH Ha KOOPIWUHATHOU IPSIMOM.

[IpumensaTy TOHSATHE apUPMETHUYECKOTO KBAJAPATHOI'O KOPHS, HAXOAUTh
KBaJpaTHbIC KOPHH, HCIIOIB3yS TMPH HEOOXOJAMMOCTH KaJbKYyJISATOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COACPKAIMMX KBaJApPaTHBIC KOPHU, UCIOJB3YysS CBOWMCTBA
KOpHEM.

Hcnonw3oBaTh 3anvcu OOJIBIIMX U MAJIbIX YHCEI C ITOMOIIBIO IECATUYHBIX ApoOeit
u crerneHei yuciaa 10.

AJureOpanyeckue BbIpasKeHHUs

[IpuMeHsTh OHSATHE CTENEHH C LIEIbIM MTOKa3aTesIeM, BHIOIHATH PEeoOpa3oBaHUs
BBIP@XEHUH, COJIEPXKAILNX CTENEHU C LIEJIBIM MTOKA3aTEeJIEM.

BBINOIHATE  TOKIAECTBEHHBIE MPEOOpa30BaHUsl PALMOHAIBHBIX  BBIPAKECHHI
Ha OCHOBE ITpaBWJI JCHCTBUM HaJl MHOTOWIEHAMHU U aJIreOpandyecKUMU Ipo0sMU.

PacknaipiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXUTEIH.

[IpumensaTh mnpeoOpa3oBaHUsl BBIPAKEHUW JJI PELIEHUS PA3IAYHBIX 3a]ad
U3 MAaTEMAaTHKU, CMEXHBIX ITPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare 1nuHEHHBIC, KBaJApAaTHBIE YPABHECHUS W PAMOHAIBHBIE YpaBHEHHS,
CBOJSILLIMECS K HUM, CUCTEMBI JBYX YPaBHEHUM C JBYMsI IIEPEMEHHBIMU.

[IpoBoauTe mpocTerme UCCiaeI0BaHusl YPAaBHEHUNW U CUCTEM YPaBHEHHUM, B TOM
Yyyciae C NPUMEHEHHEM TpauyecKux MpeAcTaBieHU (yCTaHaBIMBaTh, UMEET JIK
YpaBHEHHE WA CUCTEMA YPaBHEHUM pelIeHUsI, €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

[lepexoauTs OT cioBecHOW (POPMYIMPOBKU 337aUd K €€ anredpandeckor MoJenu
C IIOMOULIBID COCTaBJICHUS YPABHEHUS WA CUCTEMbI YPAaBHEHWM, WHTEPHPETUPOBATH
B COOTBETCTBHU C KOHTEKCTOM 33Ja4M IOJYYEHHBIA PE3yJIbTAaT.
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[IpumeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB JUJII CPABHEHMS, OLICHKH, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI, JaBaTh TpadHUuecKyro
WJUTIOCTPAIIMIO MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKUNH

[loHumMath W HCHONB30BaTh (PYHKIMOHAJIBHBIE TOHATHA U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUEHUs), OINpenesaTh 3HadeHHe (QYHKIUU IO 3HAUYEHUIO
apryMeHTa, OnpeeisiTh CBOMCTBA (DYHKIIMU MO €€ rpaduky.

Ctpoutb rpapuku 3€MEHTapHBIX PYHKIUN BUJIA:

k y .
y=_y=x}y=xy= Vx, y = |x|, onuchiBaTh CBOICTBA YHCIOBOH (QYHKIUH

1o ee rpaduxy.

[IpenMeTHBIE pE3ynbTaThl OCBOEHHUS MPOTPaMMBbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce.

YucJa 1 BLIYUCTIEHUS

CpaBHUBATh U YHNOPSIAOUYUBATH PAlMOHATBLHBIE U UPPALIMOHABHBIE YHCIIA.

Breimonusate apudmernyeckue ACUCTBUS C PAMOHAIBHBIMU YHCIAMU, COYETast
YCTHBIE W TIMCBMEHHBIE NPUEMBI, BBINOJHATh BBIYUCICHUS C HUPPANUOHAIBHBIMU
YU CJIaMH.

HaxomuTte 3HadyeHHs CTENEHEW C LEJIbIMU MOKA3aTeIsIMU W KOPHEH, BBIUUCIATH
3HAYCHUS YUCIIOBBIX BHIPAXKCHUU.

OKpyrasiTb  JEUCTBUTENBHBIC UMCIAa, BBIMNOJHATH TNPUKUIKY  pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemare nuHelHBIE W KBaJpaTHBIE YPaBHEHHUsS, YPABHEHUS, CBOASLIMECS K HHM,
IpOCTEUIINE TIPOOHO-pAIIOHAIbHBIE YPaBHEHUS.

Pemate cuctemsbl IByX JIMHEWHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHMH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBIISIETCS JINHEVHBIM.

Pemate TeKCTOBBIE 337ja4Kl AJIr€OPandecKUM COCOOOM C MOMOIIBIO COCTaBICHUS
YPAaBHEHHUSI WM CUCTEMBI ABYX YPABHEHHUU C IBYMS IIEPEMEHHBIMM.

[IpoBoaUTE MpOCTEHIINE UCCIEAOBAHUS YPABHEHUN M CHCTEM YPABHEHMH, B TOM
yucie ¢ NpUMEHEHUWEM TIpaduueckux mpeacTaBiieHui (ycTaHABIMBAaTh, HUMEET JIU
YpaBHEHHUE WM CUCTEMA YPABHEHUI pEelIECHUs, €CITU UMEET, TO CKOJIBKO, U IPOUEe).

Peate MHEliHbIE HEPABEHCTBA, KBaPATHBIE HEPABEHCTBA, N300paKaTh pelIeHUe
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3alMCBIBATh PELICHUE C TOMOIIBIO CHMBOJIOB.

Pemare cucreMsl JIMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIKOYAIOIIHE
KBaJI[paTHOE HEPABEHCTBO, M300pakaTh pPELIEHHE CHCTEMbl HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIMCBHIBATh PELICHUE C ITIOMOILBIO CUMBOJIOB.

Hcronp30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIMYHBIX 3a4a4.
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DyHKUNH

PacniozHaBath ¢GyHKIMKM U3y4yeHHBIX BHUJIOB. [loka3piBaTh CXeMaTHYECKH
pacroyio)KeHHe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKIuM Buma: y = kx,
y=kx+b, y= S y=ax?>+bx+c, y= x3 y=+/x, y=|x| B 3aBucumocrtn
OT 3HaYCHUM KOIPPUIIMEHTOB, OMKUCHIBATH CBOMCTBA (D YHKIIHA.

Ctrpoutrb u u300pakaTb CXEMaTHYECKHM TpapuKh KBAIAPATUUHBIX (DYHKIIHM,
OIMHMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHMH 1O WX TpaduKam.

Pacno3naBath kBaapaTuuHyio GyHKUHMIO 10 (opmyie, NPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKUIUNA U3 peanbHOU KU3HU, PUZUKHU, TEOMETPUH.

YucsioBbIe MOCIE10BATEIBHOCTH U NP OrPeccHun

Pacno3naBath apuMeTHUECKYl0 U TE€OMETPUYECKYIO MPOrPEecCUU MPH PA3HBIX
crioco0ax 3a/1aHusl.

BBINOTHATH BBIYMCIEHUS C UCIIOJIB30BaHUEM (POPMYI N-TO UjieHa apu(pMETUIECKON
Y T€OMETPUYECKON IPOTPECCH, CyMMBI IIEPBBIX N YJIECHOB.

N300pakaTh WieHbl OCIEN0BATEIbHOCTH TOUKAMH Ha KOOPAMHATHOM MJIOCKOCTH.

Pewmate 3amaun, CBA3aHHBIE C YMCIOBBIMU MOCIEAOBATEIBHOCTSIMH, B TOM YHCIIE
3aJ]a4¥ U3 PEATbHOM XKU3HH (C UCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(PPOBBIX TEXHOIOTHI).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC
HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00Yy4arOIUXCs
(TembI) Kypca 4acoB COJICpKaHUE
Yucia 1 BEIYUCIICHUS. 25 Ilousitue CucreMaTu3upoBaTh U 000ramaTb 3HAHUS
PanuonanesHBIE YHCIa PaIMOHAIILHOTO YUCA. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudmernueckne CpaBHMBAThH U YIIOPSIA0YUBATH APOOHU, TPeoOpPa30BHIBAS
TEWCTBUS Ipy HEOOXOAMMOCTH JCCATUYHBIC IPOOH B OOBIKHOBEHHBIE,

C pallMOHAIbHBIMHU
yrciamu. CpaBHEHHE,
YIOPSI0YMBAHUE
palMoOHAIbHBIX YHCET.
CreneHp

C HaTypaJIbHbIM
MMOKAa3aTeJIeM.
Pemnienne ocHOBHBIX
3aja4 Ha ApooH,
MIPOLICHTHI

W3 peaibHOM
IPaKTUKHU.

[Ipu3Haku 1eTuMOCTH,
Pa3JIOKEHUS

Ha MHOKHUTEJIN
HaTypaJbHBIX YHCET.
Peanbuble

OOBIKHOBEHHBIE B JICCITHYHbBIC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO JIPOOb.

IIpyuMeHATH pa3HOOOpa3HbIE CIIOCOOBI M MPHEMBbI
BbIYHCJICHUS 3HAYECHUH IPOOHBIX BbIPAKEHUH,
coJiepKaniux OObIKHOBEHHBIE U JECATUYHBIC JPOOH:
3aMEHATh IPU HEOOXOIUMOCTH JACCATUYHYIO TPOOh
OOBIKHOBEHHOMN U OOBIKHOBEHHYIO JIECSITUIHOM, TPUBOIUTH
BhIpakeHUe K popme, Hanbomee yaqo0HOM I BRIYUCICHUH,
IPeoOpa30BBIBATH APOOHBIE BEIPAKEHUS HA YMHOXKCHHE

U JICNIEHNE JECATUIHBIX APOOEH K JEHCTBUSAM C LETBIMU
YUCTIAMU.

IIpuBoauTh YKCI0BbIE M OYKBEHHbIC IPUMEPbI CTETICHU
C HaTypaJbHBIM MOKa3aTeJIeM, OOBICHSS 3HAUCHHUSI
OCHOBAHUS CTEMNEHU U MOKA3aTeNs CTEIEHH, HAaXOAUTh
3HAYCHUs CTereHel Buaa " (a — moboe paroHaIbHOES
YHUCII0, N — HATypaJbHOE YUCIIO).

IloHuMATB CMBICI 3aMUCH OOJBIITUX YUCEIT C TIOMOIIIBIO
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3aBucuMocTu. [Ipsamas
1 oOpaTHas
MPONOPIUOHATILHOCTH

JNECATUYHBIX ApoOeit u crenenet uncna 10, npuMeHsTh UX
B PCATbHBIX CUTYaIIHX.

IIpuMeHsITH NIPU3HAKK ICTMMOCTH, PA3JIOKESHUS Ha
MHOHTEIN HAaTypaJbHBIX YHCEIL.

Pemartp 3aa4u Ha 9aCTH, IPOLICHTHI, ITPOIIOPITUH,

Ha HaxOXKJIeHHe ApoOu (TIPOLIEHTA) OT BEJIMUYUHBI U
BEJIMYUHEI TI0 €€ ApoOu (TIPOIIEHTY), ApoOH (TIPOIIEHTA),
KOTOPBIN COCTABJIIET OJ{HA BEJIMUMHA OT JPYTOil.
IIpuBoauTH, pa30UpPaTh, OLIEHUBATH PA3IMYHBIC PEIICHUS,
3aMUCH PEIICHUH TEKCTOBBIX 3a/1au.

Pacno3HaBaTrh ¥ 00bSICHATD, ONIUPASICh HA ONPEICIICHMUS,
IPsIMO TIPOTNOPIIMOHATBLHBIE U 00PAaTHO MPONOPIIUOHAIILHBIC
3aBUCHUMOCTH MEXK/y BEIMYNHAMHA, PUBOAUTH NPUMeEPbI
ATUX 3aBUCUMOCTEH U3 peallbHOr0 MUPa, U3 APYTUX yI4eOHBIX
MPEIMETOB.

Pemath IpakTHUKO-OpPHEHTHPOBAHHBIC 3a]]a4l HA JIPOOH,
MPOIEHTHI, MPSMYIO U 00pPaTHYIO TPOMOPIIMOHATHFHOCTH,
IPOTIOPITAN

Anredpandeckue
BBIPKCHHUSI

27

bykBeHHbIE
BBIPAKCHHUS.
IlepemeHnHsbIe.
JlonmycTrmMbie
3HAYEHUS
IIEPEMEHHBIX.
DOopMyIIbL.
[IpeobpazoBanue

OBaaneTs anredpandyecKkoil TEPMUHOIOTHENH U CUMBOJIMKOM,
NPUMEHSITh €€ B IIPOIECCE OCBOCHUS y4EOHOr0 MaTepuara.
Haxoauth 3HaueHUs1 O YKBEHHBIX BBIPAKEHUM TIPU 3aJaHHBIX
3HAYCHUSAX OYKB; BBITIOJHSATH BRIUUCICHUS IO (hOpMYJIaM.
BoInmosHATH npeoOpa3oBaHus €00 BEIpaXKEHUs

B MHOT'OYJICH MPUBEICHUEM MOJOOHBIX CJIaraeMbiX,
PacKpbITHEM CKOOOK.

BbINOJHATHL YMHOKEHHUE OJTHOYJICHA HA MHOTOYJIEH
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OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
Y TIPUBE/ICHHE

MOJOOHBIX ClIaraeMbIX.

CBoliCTBa CTEIICHU
C HaTypaJbHbIM
IIOKa3aTejIeM.
MHOro4jeHbl.
Cnoxxenue,
BBIYHTAHHE,
YMHOXKECHUE
MHOTOYJICHOB.
Dopmyiibl
COKPAIIIEHHOT O
YMHOXEHHUS.
Paznoxenue
MHOTOYJICHOB
Ha MHOXKHUTEIIN

¥ MHOTOWICHA HA MHOTOWICH, PUMEHATh (hOPMYJIbI
KBaJipaTa CyMMBbI U KBaJipaTa Pa3HOCTH.

OcyecTBJSITH Pa3I0)KEHUE MHOTOYJICHOB Ha MHOKHUTENN
IIyTEM BBIHECEHHS 32 CKOOKH OOIIIEro MHOXKHUTEII,
npuMeHeHUsT (HOpMYIIbl PA3HOCTH KBaapaToB, (hopmyi
COKPAIIEHHOT'O YMHOKCHHS.

IIpumeHATH TPe0OpPa30BaHNE MHOTOUJICHOB JJISl PEIICHUS
Pa3MYHBIX 33724 U3 MaTeMaTHKH, CMEXKHBIX TIPEIMETOB,
U3 peaJbHON MPAKTHKHU.

3HAKOMUTBHCA C MCTOPHEN PA3BUTHS MaTEMaTUKHU

YpaBHEHMS 1 HEPABEHCTBA

20

YpaBHeHUE, IpaBuiIa
peoopa3oBaHUs
YPaBHEHUS,
PaBHOCWJIBHOCTD
YPaBHEHU.
JIuHeitHoOEe ypaBHEHUE
C OJTHOM MEPEMEHHOM,

Pemiarb mMHENHOE ypaBHEHHE C OJHON NIEPEMEHHOM,
NpUMEHAS MPAaBWJIA I1EPEX0a OT UCXOAHOTO YPaBHECHHUS

K PaBHOCWJIBHOMY €My 0oJiee IpOCTOro BUJIA.

IIpoBepATh, ABISACTCA I KOHKPETHOE YHUCIIO KOPHEM
YpaBHEHUS.

ITopOupaTes mpuMepHI Map YKCEI, SBISIOIUXCS PEILIECHUEM
JIMHEWHOT'O0 YPABHEHUS C JBYMs EPEMEHHBIMU.
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pELICHHUE JTUHEUHBIX
ypaBHeHUi. Peuienue
3a/1a4 ¢ MOMOUIBIO
YPaBHEHUM.
JIuneniHoe ypaBHEHUE
C IBYMsI
NEPEMEHHBIMU U €TO
rpaduk. Cucrema 1ByX
JINHEWHBIX YPABHEHUMN
C ABYMSI
MEPEMEHHBIMU

CTpouTh B KOOPJIMHATHOM TJIOCKOCTH T'paUK JMHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMHU; MOJIb3YACh IpauKoM,
NPUBOAUTH NPUMeEPbI PEILICHUSA YPABHEHHUS.

HaxoauTth pelmieHue CUCTEMBI IBYX JJMHEWHBIX YPaBHEHHUMN
C ABYMS IIEPEMEHHBIMH.

CocTaBJfATh M peliaTh YPaBHECHUE UJIH CUCTEMY
YPaBHEHHI O YCIOBUIO 337ja4l, UHTEPIIPETUPOBATh

B COOTBETCTBHM C KOHTEKCTOM 3a/1a4M MOJy4ECHHBIH
pe3yabTaT

Koopnunatel u rpaduku.
OyHKIIMU

24

Koopaunara Touku
Ha npssMou. Yucnosblie
MIPOMEKYTKHU.
Paccrosaaue mexny
JIBYMSI TOUKaMU
KOOPAWHATHOMN
IIPSAMOM.
IIpssmoyrosbHas
CUCTEMA KOOPAUHAT
Ha TUIOCKOCTH.
[Tpumeps! rpaukoB,
3aJITaHHBIX
dhopmynamu.

Urenue rpagukon

N300paxaTh HA KOOPIUHATHOW MPSIMOI TOUYKH,
COOTBETCTBYIOIIME 3aIaHHBIM KOOPAWHATAM, JTy4H, OTPE3KH,
WHTEPBAJIbI; 3aMMUCHIBATh UX Ha alre0panyeckoM si3bIKE.
OTmMeyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKHU

110 3aJJaHHBIM KOOPAMHATAM; CTPOUTH IpaKu HECITOXKHBIX
3aBHCHMOCTEH, 3aJJaHHbIX (DOpMYJIaMH, B TOM YHCIIC

C TIOMOIIIBI0 U(PPOBBIX JTAOOPATOPHIA.

IIpuMeHsTh, U3y4aTh NPEeUMYyLIECTBA,
HHTEPNPETUPOBATH TPAPUICCKUIN CITOCOO MPEICTABICHUS
U aHaJIM3a Pa3HOOOPa3HOU KU3HEHHOU MH(POPMAIIUH.
OcBauBathb noHaTHe QPyHKIINHU, OBJIaJI€BATh

G YHKIIMOHATBHONU TEPMUHOJIOTHEH.

Pacno3naBatsh nuHelHy0 QyHKIHIO Y = KX + b,
ONMUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHHI
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peaTbHBIX
3aBUCUMOCTEH.
[Tonsitue GhyHKIUU.
['padux dbyHxIUN.
CaoiicTBa (hyHKITHH.
Jluneiinas QyHkuus.
[Toctpoenue rpaduka
JUHEWHOU (PYHKIIUH.

k03 dunmentos K u b.

Crpouthb rpadpuku nuHelHoW GyHKIMH, GyHKIHN Y =] X |.
HUcnoab3oBars uudpoBbie pecypesbl 1l TOCTPOCHUS
rpadukoB GyHKIHUA U U3yIEHUSI UX CBOWCTB.

IIpuBoauTH NPUMEPHI JIMHENHBIX 3aBUCUMOCTEN

B PCATbHBIX MPOIIECCaX U SBIICHUSIX

I'paduk GpyHKIIUMA
y =[x
[ToBTOpenue u o0o01IEHIE 6 IloBTOpEeHue Bei0upaTh, IpUMEHATH OLEHUBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX ITOHATUHI YHCEeJl, BBIYUCIICHUHN, TPeoOpa3oBaHU BhIPAKEHUH,
Y METOJOB Kypca pELIEHUsT YPAaBHEHU.
7 xnacca, 000011IeHNE OcyecTB/ISITh CAMOKOHTP0JIb BBITTOJIHIEMBIX AEHCTBUI
3HAHUU Y CaMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUM,
npeoOpa3oBaHUi, MOCTPOCHUH.
PemiaTs 3a1a4um 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA U1 PELICHUS 33/1a4 U3 APYTHUX
IIPEAMETOB.
Pemarth TeKCcTOBBIE 32/1a4H, CPABHMBATDH, BHIOUPATH
CIOCco0BbI pelIeHUs 3a0a4u
OBIIEE KOJIMYECTBO 102
YACOB I10 IIPOI'PAMME
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8 KNIACC
HaunmenoBanue paznena |KosmmuecTBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB COZIEp)KAHUE
Hucna v BBIYUCIIEHUS. 15 KBanparHblii KOpeHb DopMyJIMPOBATH ONpeaeJeHHe KBAIPATHOTO KOPHS

KBapaTHble KOpHU

n3 yncna. [lonstue
00 upparmoHaIbHOM
yucie. JlecsTunaHbie
PUOJIHKCHUS
UPPpaLIMOHATILHBIX
YHCelL.
JlelicTBUTEIIbHBIC
yucna. CpaBHEHUE
JIENCTBUTEIIbHBIX
YHCEJL.

YpaBHeHue BUAa

X2 = a.

CaoiicTBa
apruMeTHIECKUX

KBaJIpaTHBIX KOPHEH.

[IpeobOpazoBanue
YHCIIOBBIX
BBIPAKCHUH,
COZIepKAIIUX
KBaJIpaTHbIE KOPHU

U3 4ucia, apuhMeTHIeCcKoro KBaJApaTHOTO KOPHSI.
IIpuMeHATH Onepanuio U3BJICUYEHUS KBAAPATHOIO KOPHS
U3 YUCIa, MCHOJIb3Ysl TP HEOOXOJUMOCTH KAJBKYJIATOP.
OueHuBaTh KBaJApaTHbIE KOPHU 1EIBIMU YUCIIAMHU U
JECATUYHBIMU JIPOOSMH.

CpaBHUBATH U YNOPSAJA0YUBATH PAlMOHATILHbBIC

Y UPpalMOHAJIbHBIE YHCIIA, 3alIUCAHHBIE C TOMOIIBIO
KBaJPATHBIX KOPHEW.

HMccaenoBarh ypaBHEHUE X2 = @, HAXOIUTh TOYHbIE

U puOImKeHHbIe KopHu Tipu @ > 0.

HccaenoBars CBOMCTBA KBAPATHBIX KOPHEH, ITPOBOS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOIb30BAHUEM KaJIbKYJISTOpA
(KOMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAAPATHBIX
KOpHEH; NPUMEHSTh UX JIJIsl IPeoOpa3oBaHMs BhIPAKEHUH.
BoInOTHATH MPeo0pa30BaHUs BEIPAXKECHUM, CONEPKALINX
KBaJpaTHbIC KOPHH.

Bripa:xkaTh nepeMeHHbIe U3 TCOMETPUIECKUX U (PUBNUECKUX
dbopmyL.

BbIyucasTh 3HaYeHUs BRIPAKCHUH, COIEPIKAITUX
KBaJIpaTHBIE KOPHU, UCIIOJIb3YS MPU HEOOXOAUMOCTH
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KaJIbKYJISITOP.

Hcnonb30BaTh B X0/I€ PEHICHUS 3aa4 3JIEMEHTapHbIC
IPEJICTABIICHUS, CBI3aHHBIC C MTPUOJIMKEHHBIMU 3HAUCHUSIMU
BEJINYUH.

3HAKOMUTBHCH C UCTOPHEN Pa3BUTHSI MATEMATUKH

Uucrna u BHIYUCIICHUS. 7 CreneHb ¢ UeIbIM DopMyJIMPOBATH ONpPeeIeHHe CTETIEHHU C LEJIbIM
CreneHs ¢ LeIbIM MOKa3aTeseM. MIOKa3aTEJIEM.
[MOKa3aTEIEM CranpaprHas 3anuch IIpeacraBasTh 3anMchb OOJBIINX U MAJIBIX YUCEI
quca. B CTAaHAAPTHOM BUJIE.
Pa3mepsr 00BeKTOB CpaBHUBATH YNCla U BEIUYUHBI, 3a[IUCAHHBIC
OKPYXKAIOILIEr0 MUPA C UcnoJib30BaHueM crernenu 10.
(0T PNIEMEHTapHBIX Hcnonb30BaTh 3alIUCh YKCEIT B CTAHIAPTHOM BHU/JIE
YaCTHI] JUTSL BBIPQXKEHHS Pa3MEPOB OOBHEKTOB, NITUTEILHOCTH
J10 KOCMUYECKUX IIPOLIECCOB B OKPYKAIOLIEM MUDE.
00BEKTOB), DopMyJIMPOBaATh, 3ANIMCHIBATH B CUMBOJIMYECKOH opme
JUTUTENBHOCTD Y WJUIIOCTPUPOBATH PUMeEPaMM CBOKCTBA CTENIECHU
ITPOLIECCOB C LEJbIM TTOKA3aTEeNEM.
B oOkpyxatouieM mupe. | IlpuMeHsiTh cBoOlicTBA cTENEHU Ui MpeoOpa30BaHUs
CBolicTBa CTENEHU BBIPAKEHUH, COIEPHKAIIMX CTENEHHU C LIEJIBIM [TOKA3aTEIIEM.

C LIEJIBIM TOKa3aTeeM | BbINOJHATH AeliCTBHUSA C YHUCIAMHU, 3alIMCAHHBIMU
B CTaHAAPTHOM BUJE (YMHOXXEHHE, I€JICHUE, BO3BECHUE

B CTCIICHD )
Anrebpanveckue 5 KBanparubrit Pacno3HaBaTh KBaJIpaTHBIN TPEXUJICH,
BhIpakeHHS. KBagpaTHBIH TPEXUJICH. yCTaHABIIMBATh BO3MOYKHOCTD €TI0 Pa3JI0KCHHS
TPEXUJICH Paznoxenue Ha MHOXHUTEITH.
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KBaJIpaTHOT O
TpEXUJICHA
Ha MHOXKUTENN

PaCKJIa)ILIBaTL Ha MHOKHUTEJIN KBaI[paTHBIﬁ TPECXUJICH
C HCOTPULATCIbHBIM TUCKPUMHUHAHTOM

AnreOpandeckue
BBIPAKEHUS.
Anrebpanueckas IpoOb

15

AnreOpandeckas
TPOOB.
JlommycTrumebie
3HAYEHUS
NEPEMEHHBIX,
BXOJISINX

B alireOpanyecKue
BBIPKEHUS.
OCHOBHOE CBOWMCTBO
anreOpandeckou
npobu. CokpalineHue
TpoOei.
Cnoxenue,
BBIYHMTAHHE,
YMHOXEHUE

U JieJieHue
anreOpandecKux
TpoOeii.
[TpeoOpazoBanue
BBIPAKCHUM,
COJIePIKAIITX
anredpanveckue
Ipoou

3anucbIBaTh anreOpandecKre BHIPAKEHUS.

Haxoaurts 0051acTh onpeieneHrs paluoHaIbHOIO
BBIPKECHUSL.

BbINOIHATH YKCIIOBBIE TOACTAHOBKU U BBIYHCJIATH
3HaY€HUE JPOOH, B TOM YHUCIIE C MOMOIIbIO KAJIbKYISITOpPA.
@D opMyJUPOBATH OCHOBHOE CBOMCTBO aireOpandecKoit
IpoOu ¥ MPUMEHATHb €ro NI MpeoOpa3zoBaHus ApoOeit.
BoInoTHATH AeiicTBUSA C aJIre0pandyecKuMu IpoOsSIMHU.
IIpuMeHATH MPeodpPa30BaHM BBIPAKECHNUN I pELICHUS
3a/1a4.

Broipakats nepeMmennbie u3 hopmyn (pu3ndecKux,
reOMETPUYECKUX, OMMCHIBAIOIIUX OBITOBBIE CUTYAIIUN)
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YpaBHEHHUS Y HEPABEHCTBA. 15 KBanpatnoe Pacno3HaBarh KBaJpaTHbIC YPABHEHUS.

KBagparHbie ypaBHEHUS ypaBHeHue. HenonmHoe | 3amuchiBaTh (pOpMYJTy KOpHEN KBAIPATHOTO YPABHEHUS;
KBaJIpaTHOE peliaTh KBaJIPpaTHbIE YPABHEHUS — IIOJIHBIE U HETIOJHBIE.
ypaBHeHue. Dopmyiia IMpoBoauTh NMpocTeHIINe UCCIAEA0BAHUS KBAIPATHBIX
KOpPHEW KBaJpaTHOIO YPaBHEHUU.
ypaBHeHus. Teopema Pemiath ypaBHeHUs1, CBOISIINECS K KBAPATHBIM,
Buera. C TIOMOIIIBIO MPe0Opa30BaHUM U 3aMEHOM MEPEMEHHOM.
Pewienne ypaBHeHuil, Ha0urogaTh 1 aHAJIM3UPOBATH CBS3b MEXKIY KOPHAMU
CBOJSILIIUXCS U K03 (HUIIMEHTaMH KBaJIPaTHOT'O YpaBHEHHUSI.
K KBaJPaTHBIM. dopmyaupoBaTh Teopemy Bueta, a Takke 00paTHYIO -
[Tpocreitmue ApoOHO- | TEOopeMy, IPUMEHSITH 3T TEOPEMBI JIJIsl PEIICHUS 3a7a4.
pallOHAIbHBIE PemaTh TeKcTOBBIE 321241 aNTeOpandecKuM CIIOCOOOM:
YpaBHEHHUS. NEPEXOJUTh OT CJIOBECHOM (hOPMYIMPOBKHU YCIOBHS 3a/auu
Pemenne TekcToBBIX K anreOpandeckoil MOJIEIN MMyTEeM COCTaBJICHUS YPABHEHHUS;
3a/1a4 C TIOMOUIBIO pelarb COCTAaBIIEHHOE YPaBHEHUE; HHTEPIIPETUPOBATH
KBaJIPaTHBIX pe3yJibTar.
YpPaBHEHU 3HAKOMUTBHCH C UCTOPHEN PA3BUTHS alIreOphI

YpaBHEHUS U HEPABEHCTBA. 13 JIunerHoe ypaBHEHUE Pacno3HaBarh JTMHENHbBIE YPABHEHUS C IByMS

CucreMbl ypaBHEHU

C IBYMS
MEPEMEHHBIMHU, €TO
rpaduK, IpUMEpHI
peleHuss ypaBHEHUN
B LIEJIBIX YHCIIAX.
Pemenue cucrem aByx
JIMHENHBIX YPaBHECHUH

C AByMs

IIEPEMEHHBIMU.

Crpours rpaduky TMHEHHBIX YPaBHEHH, B TOM YUCIIE
HCNO/Ib3Yys HM(POBbIE pecypChl.

Pasiimyarth napajuiesbHbIC U IIEPECEKAIOIIMNECS ITPSAMBIC
10 UX YPaBHEHUSIM.

PemiaThb cucteMsl IByX JIMHENHBIX YPABHEHUH C IBYMS

IIEPEMEHHBIMU IOJICTAHOBKOU U CIIOKEHUEM.

PemiaTp npocTeiine CUCTEMbI, B KOTOPBIX OJTHO

57




denepanpHas pabouas nporpamma | Marematuka. 5-9 xinaccel (0a30BbIi YPOBEHB)

IIEpEMEHHBIMM.
[Tpumepsl pelieHus
CHUCTEM HEJIMHEHHBIX
ypaBHEHUI

C ABYyMs
MepEMEHHBIMHU.
I'paduueckas
UHTEpIIpEeTaIUs
YpaBHEHHUS

C AByMS
MepEMEHHBIMU

U CUCTEM JIMHECHHBIX
YpaBHEHUM C ABYMS
MepEMEHHBIMM.
Pemmenune TeKCTOBBIX
3aJ1a4 C TIIOMOIIbLIO
CUCTEM YpPaBHEHUH

U3 YPaBHEHUI HE SIBISECTCS JIMHEHHBIM.

[MpuBoauTs rpaguuecKyr0 MHTEPNPETANUIO PEIICHUS

YpaBHEHUS C IBYMsI IEPEMEHHBIMU U CUCTEM ypaBHEHHUI
C ABYMSI IEPEMEHHBIMU.

Pemath TeKCTOBBIE 321241 AJIreOpandecKUM CIiocoOoM

YpaBHEHUS 1 HEPABEHCTBA.
Hepasencrpa

12

YucnoBele
HEpPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JInHenHbIC
HEPABEHCTBA C OJHOMU
MEPEMEHHON U X
petienne. CucteMmsl

DopMyTHPOBATH CBOMCTBA YKCIIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATh UX Ha KOOPJAMHATHOMN NPSAMON, 10KA3bIBATH
anreOpanvyecKu.

IIpuMeHsATH CBOMCTBA HEPABEHCTB B XOJ€ PELICHUS 3a/1a4.
Pemiath TMHENHBIE HEPABEHCTBA C OJTHOW IIEPEMEHHOM,
n300pakaTh pelIeHUE HEPAaBEHCTBA HA YUCIOBOM MPSIMOil.
PemaTh cucTteMbl JIMHEWHBIX HEPABEHCTB, H300paXkaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YHCIIOBOM MTPAMON

58




denepanpHas pabouas nporpamma | Marematuka. 5-9 xinaccel (0a30BbIi YPOBEHB)

JIMHENHBIX HEPABEHCTB
C OJTHOM IIEpEMEHHOM
U UX PELICHHUE.
N300paxkenue
pELIeHNS TUHEUHOTO
HEPABEHCTBA U UX
CUCTEM Ha YMCIIOBOU
IPAMON

DOyHKINH.
OCHOBHBIE TTOHITHUSI

[Tonsarue ¢pyHKIIMY.
O6unacTp onpeneaeHus
Y MHOKECTBO
3HAYECHUU (PYHKLIHH.
CnocoOb! 3a1aHus
GyHKUIMH.

I'padux pyHKUIUM.
CaoiicTBa (hyHKITHH,
X 0TOOpakeHHE

Ha rpaduke

Hcnoab3oBaTh PyHKIMOHATBHYIO TEPMHHO0JIOT IO

U CUMBOJIMKY.

BoruncasaTs 3HaveHust QyHKUNN, 3aJaHHBIX

dbopmynamu (Mpu HEOOXOIUMOCTH UCIIOJIb30BAThH
KaJIbKYJISITOP); COCTABJATH TA0JIMIbI 3HAYECHU I

G yHKIUU.

CrpouTthb 1o Toukam rpaguku QyHKIui.

OnucpIBaTh CBOMCTBA QYHKIIMU HAa OCHOBE €€
rpaduueckoro mpeaCTaBICHHUS.

Hcnoab3oBaTh PyHKIMOHATBEHYIO TEPMHHO0JIOT IO

U CUMBOJIMKY.

HccaenoBarps npumepsl rpagikoB, OTPAXKAIOUINX PEAIbHbIE
IIPOLIECCHI U SIBJICHMUS.

IIpuBoAUTH NpUMeEPbI IPOLIECCOB U SBICHUH C 3aJaHHBIMU
CBOMCTBaMU.

Hcnonb30BaTh KOMIIBIOTEPHBIE IPOrPAMMbI

JUTSL TOCTPOEHUs rpauKOB QYHKIMI U U3ydeHUs

UX CBOWCTB
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OyHKIINH.
Uucnosble QyHKIUU

UreHne u moCcTpoeHue
rpaduxoB ¢ yHKIIHMA.
[Tpumepsl rpaduxoB
bynxnmii,
OTpaXKAFOIINX
peanbHbIC TIPOIECCHI.
DOyHKUINH,
OIKCHIBAIOIIINE
OpSIMYIO U 0OPaTHYIO
MIPOTTOPIIMOH ATTLHBIC
3aBHCHMOCTH, UX
rpadukmu.

I'paduk GpyHKIIUMA

y = X2

DOyHKIUU

y =x,y =x,

y =vx, y = |x];
rpaduyueckoe
pelieHnue ypaBHEHAN
U CHCTEM YPaBHEHUH

Haxoauthb ¢ nomombio rpadguka QyHKIMY 3HAYEHUE OJHOU
U3 pacCMaTPUBAEMBbIX BEJIUYUH 10 3HAYECHUIO IPYrOM.

B HecnmoxHBIX ciyyasx BbIpaKkaTh (pOPMYJ10H 3aBUCUMOCTH
MEXKy BEJIMYMHAMU.

OnuchIBaTh XapakTep U3MEHEHUS OJJHOW BEJIUYHHBI

B 3aBUCHMOCTH OT U3MEHEHHUS APYTrOM.

Pacno3HaBatrh BUAbI U3y4aeMbIX (DYHKITUH.

IHoka3pIBaTh cXeMAaTHYECKHU MOJ0KEHNE Ha KOOPAUHATHON
IUIOCKOCTH IpadMKoB QyHKIMHI Buma: y = X2,y = X3,

y =vx, y = |x|.

Hcnonb30BaTh QYHKIUOHAIABHO-TPaduUecKue
NpeACTABJICHHU U1 PEILICHUA U UCCIICA0BAaHNs YPaBHEHUN
Y CUCTEM YPaBHECHHM.

IIpumensTe ungpoBbie pecypebl sl TOCTPOEHUS
rpapukoB ¢ yHKIHMA

[ToBTOpeHue u 00001IICHIE

IloBTOpEHUME
OCHOBHBIX ITOHSITHU
1 METOJIOB KYPCOB
7 1 8 KJ1acCOB,
0000111cHHE 3HAHUI

Bri0uparTb, NpUMEHATDH, OLEHUBATH CIIOCOOBI CPABHEHUS
YuCell, BBIYUCICHH, TpeoOpa30BaHUil BEIPAKEHHM, pEIICHUS
YpaBHEHHUM.

OcyuecTBIsITh CAMOKOHTP 0JIb BBITIOJHIEMBIX IEUCTBUN

¥ CaMOIIPOBEPKY pe3yJibTaTa BEIUUCICHUMN, TPeoOpa3oBaHuH,
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IIOCTPOCHUM.

Pemiarp 3a1a4M U3 peajibHOU KU3HHU, IPUMEHATH
MAaTeMaTHYECKUE 3HAHUS ISl PEIIEHU 3a1a4 U3 APYTHUX
IIPEAMETOB.

Pemath TeKCcTOBBIE 321241, CPABHUBATH, BLIOMPAThH
CIoCco0bI PEIICHUS 3a0a4u

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102
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9 KJIACC
HanmenoBanue paznena  |KonuuecTBo OcHoBHOE OCHOBHBIC BHJIBI JISATEIILHOCTH 00 yJarOuXCs
(Tembl) Kypca 4acoB coJiepKaHue

Yucna u BEIYUCIICHUS. 9 Panmonanehbie ynciia, | Pa3BuBarh mpeacTaBjeHMsl O YMCIAX: OT MHOXKECTBaA

JlelicTBUTENIbHBIC YKCIa UppalMOHAIIbHBIC HATypaJIbHBIX YHCEJI 10 MHOXKECTBA JIEICTBUTEIBLHBIX YHCEIL.
Yyuciia, KOHCUHBIC O3HAKOMUTBHCS C BOBMOXKHOCTBIO MPEICTABICHUS
1 OECKOHEYHBIE JIEHCTBUTEIILHOIO YHMCJIa KaK OSCKOHEYHOM JIeCATHYHOMN
JECATUYHBIC IPOOH. JpoOH, MPUMEHSITh JCCATUYHbBIC TPUOKCHUS
MHOX€ECTBO PAlMOHAIBHBIX U UPPALUOHAIBHBIX YUCETL.
JIENCTBUTEIILHBIX HN300paxars NEHCTBUTEIBHBIE YUCIIA TOUKAMU
YHUCET; KOOPAWHATHOM TIPSMOI.
JICCTBUTEIIbHBIC 3anucbiBaTh, CPABHUBATH M YIIOPSAA0YNBATH
Yyuclia KaK JICUCTBUTEIILHBIC YHCIIA.
OeCKOHEUHEIC BbInosHATH, cOueTast yCTHbIE U MUCbMEHHBIC ITPUEMBI,
JIECATUYIHBIC TPOOH. apupMeTHyecKue IelCTBUS C PAMOHAIBHBIMU YHUCIIAMU;
B3anMHO 0qHO3HAUYHOE | HAXOAMTb 3HAUYCHUS CTEICHEH C LICILIMU ITOKa3aTeIIsIMU
COOTBETCTBUE MEKIY Y KOPHEN; BBIYMCJIATH 3HAUCHUS YUCIIOBBIX BBIPAKEHUI.
MHO>KECTBOM IHonyuyuts npeacraBjeHue O 3HAUMMOCTH
JIEHCTBUTEIBbHBIX JIEUCTBUTENILHBIX YMCEN B MPAKTUYECKON JIEATEIbHOCTH
YHuCelI U MHOXKECTBOM YeJI0BEKa.
TOYEK KOOPAUHATHOU AHAJIM3UPOBATH U A€JIaTh BbIBOAbI O TOYHOCTH
MPSMOI. MPUOIMKEHUS IEUCTBUTEIHHOTO YUCIIA MPU PEIICHUN
CpaBHeHue 3a1a4.
JEUCTBUTEINILHBIX unces, | OKPYrasTh JeHCTBUTEIbHBIC YHCIIA, BHIIOJIHATH
apru(pMeTHIECKHE NPUKHUIAKY pE3ybTaTa BEIYMCICHUM, OLEHKY 3HAYCHUMN
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JNEUCTBUA

C ACHCTBUTEIbHBIMU
YU CIIaMU.
[Tpubnuxennoe
3HAYECHUE BEJIMYUHBI,
TOYHOCTh
PUOJIMKECHHUS.
OkpyrieHue yuces.
[Ipukuka u oleHka
pPE3yIbTAaTOB
BBIUMCIICHU I

YU CJIOBBIX BBIpa)KeHHﬁ.
3HAKOMUTBLCS C I/ICTOpHeﬁ Pa3BUTHA MATCMAaTUKHU

YpaBHEHMS 1 HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[IEpPEMEHHOMN

14

JIuHelHOe ypaBHEHHE.
Pemenue ypaBHeHui,
CBOZSLIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenne
YPaBHEHUH,
CBOJAILIAXCS

K KBQJIPATHBIM.
bukBanpartHsie
YPaBHEHHUS.

[Ipumeps! perieHns
YPaBHEHHUU TPETHEN

Y YETBEPTOM CTEIICHEN

OcBanBaTh, 3a1I0MUHATH U IPUMEHSATH rpaduyeckue
MeTO/bI NPY PEIICHUN YPaBHEHUM, HEPABEHCTB U UX
CHUCTEM.

Pacno3naBarhb Lienbie U JpOOHBIE YPABHEHUS.

PemiaTes 1uHelHbIC M KBAIPATHbIC YPABHEHUS,
ypaBHEHUSI, CBOJIAIINECS K HUM, TIPOCTEHUIIINIE TPOOHO-
pallMOHAJIbHBIE YPaBHEHUS.

IIpensaratb BO3MOXHBIE CITIOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00CYKIaTh UX U pelaTh TEKCTOBbIC 3aa4l
pa3HBIMU CIIOCOOaMMU.

3HAKOMHUTBHCS ¢ HICTOPHUEH PA3BUTUSI MATEMATUKH
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paznoxKeHueM
Ha MHOKUTEJIN.
Pemenue qpobHO-
panoHaIbHBIX
YpaBHCHUM.

Pemenne TekcToBBIX
3aJ1a4y areopanyecKum
METOJIOM

YpaBHEHUSI U HEPABEHCTBRA.
CucreMbl ypaBHEHUN

14

VYpaBHEHUE C IBYMS
NEPEMEHHBIMU U €0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUN
C AByMS
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPAaBHEHHU, OJTHO

13 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpou
CTEICHH.
I'paduueckas
MHTEpIpeTanus
CUCTEMBI YpaBHEHUN

C IByMs IIEPEMEHHBIMU.
Pemenne TekcTOBBIX

OcBanBaTh U NPUMEHATH [IPUEMBI PELICHUS] CHCTEMBI
JIBYX JINHEHHBIX YPaBHEHU C ABYMsI IEPEMEHHBIMU

U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPHIX OJHO YpaBHEHUE
HE SIBJIICTCS TMHEUHBIM.

Hcnonb3oBaTh QYHKIIMOHAIBHO-TpadUUECKHe
MPEICTABJICHUS IS pellleHHs] U MCCilel0BAHUsI YPaBHEHUN
U CUCTEM.

AHAJTHM3UPOBATH TEKCTHI 32124, peliaTh UX
aredpanyecKuM CrmocoOOM: MepexXoauTh OT CIIOBECHOM
(bopMyIMPOBKH YCIOBHUS 33[]a4H K anreOpanyeckon Moaenu
MyTEM COCTaBJICHUS CUCTEMbI YPaBHEHUI; pelllaTh
COCTaBJICHHYIO CUCTEMY YPAaBHEHUI; HHTEPIPETHPOBATH
pe3yJbTart.

3HAKOMHUTBCH C MCTOPUEH Pa3BUTHUS MATEMATUKU
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3a/1a4u anreOpanyecKkum
Cocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarb, 3aNIMCbIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaBencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinoansaTh npeoOpa3zoBaHusl HEPABEHCTB, HCNOJIb30BATh
JIuueiHble JUTsl peoOpa30BaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacnioznaBaTh JIMHEWHBIE U KBAIPAaTHBIE HEPABEHCTBA.
C OJTHOM ITEPEMEHHOU Pemiarb nuHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIFOYAIOIINX
CucreMsl TMHEMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEILIATh UX; 00CYKAATh
HEPaBEHCTB C OJTHOU [IOJIYYEHHBIE PELICHUS.
IIEPEMEHHON U UX M300paxare penieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YUCJIOBOU NPAMOM, 3alIMCHIBATH PELICHNUE C IIOMOIIBIO
KBaapatHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemiatb kBagpaTHbIE HEPABEHCTBA, UCIIOJIB3YsI
pelieHue. rpaduyeckue npeacTaBICHUs.
['paduueckas OcBauBaTh ¥ NPUMEHATH HEPABEHCTBA IIPU PELICHUN
MHTEPIIPETALUS pPa3IUYHBIX 337a4, B TOM YU CJIE TPAKTUKO-
HEPaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
IIEPEMEHHBIMHU
OyHKIINH 16 KBagparnunas Pacno3HaBaTh BUJIBI H3y4aeMbIX (DYHKIINH;

byHK1MA, ee rpaduk

u cBoiicTBa. [lapabona,
KOOPJIMHATHI BEPIINHBI
napaboJibl, OCh

HIIOCTPUPOBATDL CXEMATHYCCKH, 00bACHATDH
PAacCIIOJIOKCHUC Ha KOOpI[PIHElTHOfI IIJIOCKOCTH I‘pa(l)I/IKOB

¢Gynkuumii Buga: y = kx,y = kx + b,y :§,y = X2,
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CUMMETPHUU NapadoJIbI.
['paduxu byHKINNA:

= Kk,
kx + b,

<< << < <<
TRTINT
0% %

I
=

y = X3,y =+/x, ¥ = |x| B 3aBHCHMOCTH OT 3HaUEHMii
K03((PULIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3naBarh kBagpatnuHyro GyHKIHIO 110 popmyrie.
IpuBoauTh NpPUMEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 pealIbHOM KU3HU, (PU3UKU, TEOMETPUHU.

BoisaBasiTL 1 0000111aTH 0COOCHHOCTH Tpaduka
KBaZpaTH4HOM QyHKIMU y = ax? + bx + c.

CTtpouthb u u300paxarh cxeMaTu4ecku rpaduku
KBaIpaTUYHBIX (G YHKIUN, 3aJIaHHBIX (POpMYyJlaMu BHIA
y = axi,y =ax’* + q,y = a(x + p)y = ax*> + bx + c.
AHAJIN3UPOBATH U MPUMEHSATH CBOMCTBA N3YYCHHBIX
GYHKIUN IS X TOCTPOCHUS, B TOM YHUCIIE C TIOMOIIBIO
UU(pPOBBIX PECYPCOB

YuciioBble
MOCJIEIOBATEIbHOCTH

15

[TonsiTe yncnoBou
[OCJIE0BATEILHOCTH.
3amanue
NIOCJIEIOBATEIIBHOCTH
PEKYPPEHTHOMN
dopmymnoi

u GpopmyIoi N-To
YJICHA.
Apudmernaeckast

U TeOMETpHUYECKas
IIPOI'PECCUMU.
®opmyibl N-ro 4ieHa
apuMeTHIecKoi

OcBanBaTh U NPUMEHATH UHJCKCHbIE 0003HAUYEHHUS,
CTPOUTH peyeBble BHICKA3bIBAHMSA C UCIIOJIb30BAHUEM
TEPMHHOJIOTUH, CBI3aHHOU C MOHITHEM
MI0CJIEZI0BATEIbHOCTH.

AHaau3upoBaTh GOpMYITy N-TO WieHa
MOCTIeI0BATEIbHOCTH WU PEKYPPEHTHYIO (hopmyiTy

U BBIYHUCJSATD YJICHBI TIOCIE0BATEIbHOCTEHN, 3aJaHHbBIX
TUMHU POPMYITaAMHU.

YcTaHaBIMBaTh 3aKOHOMEPHOCTH B IOCTPOCHUU
MOCJIEI0BATENbHOCTH, €CJIM BBITUCAHbI IIEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apupMETUUECKYIO U T€OMETPUUECKYIO
IPOTPECCUH MPH Pa3HbIX CIIOCO0AX 3aaHMUsL.
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Y TEOMETPUYECKON
IIPOrPECCUI, CYMMBI
NEPBBIX N YJIEHOB.
N3o0pakeHne 4IeHOB
apupMeTHIeCKOM

U TeOMETPUYECKON
MpOrpeccuii TOYKaMu
Ha KOOpJAMHATHOMN
MJIOCKOCTH.
JInHelHbIN

Y 3KCIIOHCHIIUAJIbHBIN
pOCT.

Ci1o:xHBIE IPOLIEHTHI

Pemartp 3a1auu ¢ ucnonb3oBanueM (HopMmyn N-TO YjieHa
apu(METUYECKON U TEOMETPUUYECKON MPOrPECCUI, CYMMBI
NEPBHIX N YJICHOB.

N300paxath 4eHbI OCIEI0BATEIILHOCTH TOUKAMHU

Ha KOOPJIMHATHOU MJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPoOLECCOB U ABJIEHU I

U3 pealibHOM KU3HU, WJUTIOCTPUPYIOIINE U3MEHEHNE

B apuU(pMETUYECKON POrpeccuu, B reOMETPUUECKON
Mporpeccun; n300pakarb COOTBETCTBYIOIINE 3aBUCUMOCTHU
rpaduvecKH.

Pematsb 3aga4u, CBA3aHHBIC C YUCIOBBIMH
MOCTIEIOBATEIbHOCTSIMH, B TOM YHCIIE 3a/1a4U U3 peaTbHON
KU3HU C UCIIOIb30BaHNEM ITU(POBBIX TEXHOIOTHIA
(2TIEKTPOHHBIX TAOJHIL, TPAdUIECKOr0 KATBKYIATOpA U T.I1.).
Pemartp 3a1auu Ha CIOXKHBIE TPOLIEHTHI, B TOM YHCIIE
3a71aui U3 peasibHOM MPaKTUKHU (C UCTIOIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHTBHCH € HCTOPHMEH Pa3BUTHS MAaTEMAaTUKH

[loBTOpeHue, 0600IIEeHE,
CHUCTEMaTH3allis 3HAHUH

18

Yucna 1 BEIUUCICHUS
(3amuch, CpaBHEHUE,
TICUCTBUSI

C IEeUCTBUTEIbHEIMU
YHCJIaMU, YUCIIOBasI
npsiMas; IPOLICHTHI,
OTHOIIICHH,
MPOMNOPIINH;

OnepupoBaTh NOHATHAMM: MHOXECTBO, IIOJJMHOKECTBO,
OIlEpaLIY HaJ MHOXKECTBAMHU; UCIOJIb30BaTh rpaguueckoe
MPE/ICTaBIIEHNE MHOXKECTB JIJI1 OIUCAHUS PEAIbHBIX
MIPOLIECCOB U SIBJIEHUH, IPH PEIICHUH 3a7a4 U3 IPYrux
y4€OHBIX TPEMETOB.

AKTYyaJIU3UPOBATH TEPMUHOJIOTMI0 1 OCHOBHbIE
NAeHCTBHUS, CBSI3AHHBIE ¢ YMCJIAMM: HATYPAJILHOE YHCJIO,
IIPOCTOE U COCTABHOE YMCIIA, AEIMMOCTh HAaTypalbHBIX
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OKpYyTJICHHE,
npuOIMKEHUE,
OIICHKA; peIlIeHne
TEKCTOBBIX 3a/1a4

quces, IPU3HAKU JENMMOCTH, LEN0E YUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAs U JIECATUYHAs JPOOH, CTAHIaPTHBINA BU]T
qyucia, apupMETHIECKUN KBaJPaTHBIN KOPEHb.
BbInoJHATH 1eiCTBUS], CPABHUBATH U YIIOPSAA04YUBATH

apu(MeTH4eCcKuM Yclia, MPEACTaBIIATh YKCIa Ha KOOPAUHATHOMN MPSMOH,
CrocoooM) OKPYIJIATh YHUCIA; BHINOJIHATH MPUKUAKY U OLEHKY
pe3yJbTaTa BBIYMCICHUH.
Pemath TekcTOBBIC 320291 apUPMETUUECKUM CITIOCOOOM.
Pematp npakTyeckue 3a1a4u, CoIEpKaIIUE POLIEHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — PACCTOSIHHUE, [IEHA — KOJIWYECTBO — CTOMMOCTb,
00BbeM paboThl — BpeMsl — MPOU3BOJUTEIBHOCTh TPY/A.
Pa30uparthb peanbHbIC )KU3HEHHBIC CUTYAllUH,
(opMyIMpPOBATH UX Ha S3bIKE MAaTEMATHKH,
HAXOIMTh PELICHHE, IPUMEHsSI MaTeMaTUYeCKUi anmnapar,
UHTEPNPEeTUPOBATH PE3yibTaT
AnrebGpanueckue OnepupoBaTh NOHSATUSIMM: CTENIEHB C IEJIBIM
BBIPa)KEHUS nokaszaTesieM, apu(pMeTnyecKuil KBapaTHbIN KOPEHbD,
(npeobOpa3oBanue MHOTOYJIEH, anredpandeckas 1poob, TOXKIECTBO.
areOpanyecKux BbINOIHATH OCHOBHBbIE JeHCTBHUS: BBIIIOJIHATH PACUETHI
BBIPAKEHUH, no opmynam, mpeodpa3oBLIBATH LIEIbIe, APOOHO-
JOITYCTUMBIE palMOHAJIbHBIE BHIPAKEHUS U BBIPAXKEHUS C KOPHSIMU,
3HAYCHMUS]) pEaIM30BBIBATH PA3JI0KEHUE MHOTOWJICHA HA MHOKHUTEIIH,

B TOM YHCJIE C UCIOJIB30BAHUEM (POPMYJT Pa3HOCTH
KBaJpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOJUTh
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JIONyCTUMBbIE 3HAUEHHUS NIEPEMEHHBIX 111 JPOOHO-
paluMOHAIbHBIX BBIPAXKEHUM, KOPHEM.

MopnesnpoBaTth ¢ OMOLIBIO (POPMYII pEAJIBHBIE POLIECCHI
U SBJICHUSA

OyHKIMHU
(moctpoenue,
CBOMCTBA U3Y4YEHHBIX
dynxumi;
rpadudecKoe pereHue
YPAaBHEHUH U UX
CUCTEM)

OnepupoBath noHsiTusiMu: QyHKIws, rpaduk QyHKINH,
HYJU (YHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
NPOMEXYTKH BO3pacTaHus, yObIBaHUs, HAUOOIbIIIEE

Y HalMEHbIlIee 3HAUEHUS PYHKIUU.

AHaIU3MPOBATh, CPABHUBATH, 00CY:KAAaTh CBOWCTBA
GyHKIM, CTPOMTH UX TpaduKH.

OmnepupoBaTh NOHATHSAMM: IIPSIMAsi IPOIIOPLIMOHAIILHOCTb,
oOpaTHasi IPONOPUHUOHAIBHOCTb, TMHEHHAs (DYHKIIHS,
KBajipaTu4Has QyHKIUS, mapadoia, runepoona.
Hcnonb3oBaTh rpamKu I ONMPEAECICHUS CBOWCTB,
ITPOLIECCOB M 3aBUCUMOCTEH, JIJISl PELICHUS 3a1a4 U3 IPYrux
y4eOHBIX NMPEAMETOB U pealbHON KU3HU; MOAEJITUPOBATH

C MOMOIIBIO IPa(h)UKOB peasIbHbIE ITPOLIECCHI U SBICHMUSL.
Bripaxars ¢gopMyIaMu 3aBUCUMOCTU MEXY BEIUYMHAMU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPHUS» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

['eomeTpust kKak OIMH U3 OCHOBHBIX Pa3/I€JIOB IIKOJbHOW MAaTEMAaTUKHU, UMEIOLINN
CBOCH LEIbI0 O0ECNEeUUTh H3YYEHHE CBOWCTB W Pa3MeEpoB (UTYyp, UX OTHOLUEHUU
U B3aUMHOE pAacClOJIOKEHHE, OIMUPAETCS Ha JIOTMYECKYI0, JO0Ka3aTelbHYIO JIMHHUIO.
[leHHOCTh U3Yy4YEHUS TEOMETPUM Ha YPOBHE OCHOBHOIO 00mero o0Opa3oBaHUs
3aKJII0YaeTcd B TOM, UTO OOYYaIOIIMICS y4YUTCA TPOBOIAUTH JOKa3aTelbHbIC
paccykJeHusl, CTPOUTh JIOTHYECKHE YMO3aKJIIOYEHHUs, JOKa3blBaTb HCTUHHbBIC
YTBEPXKACHUSI M CTPOUTh KOHTPIOPUMEPBI K JIOKHBIM, IPOBOAUTH PACCYKIACHUS
«OT TPOTUBHOrO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHbBIE
YTBEPKIACHUS.

Llenpto HW3ydeHHs TEOMETPHUM SBISETCA MCIOJIb30BAHHE €€ KaK HMHCTPYMEHTa
IpU PEIICHUH KaK MaTreMaTHUYeCKHX, TaK M IPAKTUYECKUX 3a/ad, BCTPEUYAIOLIUXCS
B peanbHOW ku3HU. OOydaromuiics JOHKEH HAYUYUThCS ONPEAENSTh T€OMETPUUECKYIO
¢Gurypy, ONHCHIBATH CIOBAMHU YEpPTEK WM PUCYHOK, HANTH IUIOMIAIb 3E€MEIbHOIO
y4acTKa, pacCyuTaTh HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOTO KabOelys Wik TpeOyeMbie
pa3Mepbl rapaxka ajig apromoOwis. Ilpu pemieHnn 3amay TPAKTUYECKOTO XapakTepa
OOy4YalOIIMICS YYUTCA CTPOUTh MaTEMaTUYECKUE MOJEIN PEAbHbIX >KHU3HEHHBIX
CUTYyallUid, TPOBOAUTH BHIUMCIICHUS U OLIEHUBATh MOJIYYEHHBIN PE3YbTaT.

BaxxHo momuepkuBaTh CBSI3U TEOMETPUU C APYTMMHU YUE€OHBIMHU TIpEIMETaMH,
MOTHBUPOBATh HCIOIL30BATh OMpPENCICHUS TEOMETPUYECKUX (UTYp W TIOHSTHIA,
JIEMOHCTPUPOBATh MPUMEHEHHE MOTYYCHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBS3H
HamOoJee SpPKO BUAHBI B TeMax «BekTtopwl», «TpuroHoMerpudeckue COOTHOIICHUS,
«Meton koopaunat» u «Teopema ITudaropa.

YueOHblii kypc «l'€oMeTpusi» BKIIOYAET CIEAYIOIIMNE OCHOBHBIE Ppa3Jieiibl
cogepxanus: «I eomeTpuueckue GUrypbl U UX CBOMCTBaY, «/3MepeHne reoMeTpruuecKux
BEIIMYMHY», «/leKapTOBBI KOOpPAMHATBI HA INIOCKOCTH», «Bekropb», «/IBrmkeHus
I0CKOCTHY, «IIpeoOpazoBanus mogo0us».

OOmiee 4YMCIO YacoB, PEKOMEHIOBAHHBIX JJIsi HW3Y4YEHHUS Yy4eOHOro Kypca
«I"'eomerpusi», — 204 gaca: B 7 kiacce — 68 gacoB (2 yaca B Helel0), B 8 Kiacce —
68 yacoB (2 4aca B HeJleno), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEP)KXAHUE OBYUYEHUA
7 KIIACC

Havanpuble nonstus reomerpun. Touka, npsimas, OTpe3oK, Jiyd. YToi. Buael yrios.
BeprukanbHble U cMmexHble yribl. buccexkrpuca yria. JlomaHas, MHOTIOYIrOJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIISPHOCTD IIPSAMBIX.
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Cummerpuunble ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOW cUMMETpUHU. llpumepsl
CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OcCHOBHBIE TTOCTPOEHHMS C MOMOIIBIO TUPKYJISA U JTUHENKHU. TpeyronpHuk. Beicora,
MeanaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOEApEHHBIN U PABHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa M TpHU3HAKU PABHOOEAPEHHOro TpeyrojbHuka. IIpu3Haku paBeHCTBa
TPEYr OJIbHUKOB.

CBoiicTBa M NPU3HAKM MApaLICNbHBIX NpsMbIX. CymMMa yriioB TPEyrojbHHUKA.
Breninue yriel TpeyrojapHUKA.

[IpsimoyrosibHblid ~ TpeyroiabHUK.  CBOMCTBO  MEAMAHBI  MPSMOYrOJIBLHOTO
TPEYTrOJIbHUKA, MPOBEICHHOW K TUIOTEHY3€. [Ipu3Haku paBeHCTBA MNPSIMOYTOJBHBIX
TPEYrOJbHUKOB. [IpMOYTOIbHBINM TPEYTrOIBHUK € YIaoM B 30°.

HepaBencTBa B reoMmerpun: HEPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 O0JIbILIEM Y€ U 0OJIbIIENH CTOPOHE TpeyroyibHUKA. [lepnenaukysip
Y HaKJIOHHAs.

['eomerpruueckoe Mecto ToueK. bruccekTpurca yria u CepeIMHHbBINA MTEPIICHAUKYISP
K OTPE3KYy KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb U KpYT, XOpJa U JHAMETP, UX CBOMCTBA. B3auMMHOE pacnonokeHue
OKpyKHOCTH M mpsaMou. KacarenpHas M cekymas K OKpPYKHOCTH. OKpyKHOCTB,
BIIMCaHHAas B Yrojl. BrimcaHHas ¥ onucaHHasi OKPYKHOCTH TPEYTrOJIbHHUKA.

8 KVIACC

UYerpipexyronpHuku. llapannenorpamm, €ro mnpu3Haku U CBOMCTBA. YacTHbIE
Cllydau napaijiesiorpaMMoB (MPSAMOYTOJIbHUK, pOMO, KBaApaT), UX IPU3HAKU U CBOMCTBA.
Tpameuwusi, paBHOOOKast Tpameuusi, €€ CBOWCTBa W mnpuzHaku. [IpsMoyronbpHas
Tpaneuus.

Meron ynBoenuss meauansl. Llentpansaas cummerpus. Teopema Daneca u reopema
O NMPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue MTMHUM TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[TomoOue TpeyroapbHUKOB, KodhduImeHT nomodusa. I[lpusHaku mogo0Us
TPEYroiabHUKOB. [IpMeHeHne no100us npy pelieHur MPaKTUYECKUX 3a]1ay.

CpoiictBa 1momaaet reomerpuueckux ¢Guryp. Dopmynsl ans  momanu
TpeyrojibHUKa, MapajienorpamMmma, pomOa u Tpaneuun. OTHOILIEHUE TUIONIAEH
oA00HBIX QUryp.

Brruncnenne miomaneid TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
MPaKTHYECKUX 33]1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yIrjia IpsAMOYTOJbHOIO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKACCTBO. TpUTroHOMETpUUecKHue (DYHKIIMH YTIIOB
B 30°,45° n 60°.
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BrnucanHuble ¥ LEHTpaiIbHBIE YIUIBI, YIOJl MEXAY KacaTeJIbHOM M XOpAOH. YTIbl
MEK]ly XOpAaMU U CeKyIIMMU. BrincaHHbIe 1 OMMMCAaHHBIE YEThIPEXYTOJIbHUKH. B3anMHoe
pacnoyioxkeHue JIBYX OKpyxkHocTed. Kacanme okpyxHocted. OOIlIue KacaTelbHBIC
K JIBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanresc yriaos ot 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJ1ecTBO. DOPMYIIBI IPUBEIECHHUS.

Pemenne tpeyrompHuUKoB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. Peuienue
IPAKTUYECKUX 337a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogobus. Ilonodne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOW3BENEHUM OTPE3KOB XOpA, TEOPEMBI O IPOU3BENCHUU OTPE3KOB
CEKYLIMX, TEOPEMA O KBaAPaTE KacaTEeIbHOM.

BekTop, nnmHa (MOAyab) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTUBOMOIOXKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaLUH
HaJ BEKTOopamMu. PaznoxkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel  Bektopa. CKalsipHOE  NPOM3BEAEHUE  BEKTOPOB, IPUMEHEHUE
JUISI HAXOXKJICHHUS ITUH U YIJIOB.

JlekapToBBl KOOpPAMHATBI HAa IUIOCKOCTH. YPAaBHEHUS NPSAMOA U OKPYKHOCTHU
B KOOpIMHATaX, IEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METON KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBusIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpYKHOCTH. [ 'pagycHas u paauaHHas Mepa
yria, BBIYUCIEHUE IMH AyT OKpykHocTel. [Imomans kpyra, cektopa, CEerMeHTa.

JIBMKEHHsSI ITUIOCKOCTM U BHYTPEHHHE CHUMMETpUU (uryp (31eMeHTapHbIe
npeactaienus). [lapannensusiil nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHust B 7 Kjacce.

Pacmo3HaBath M3ydeHHBIE TE€OMETPHUYCCKHE (DUTYpHI, ONMPEACNISITh WX B3aMMHOE
pacmoiokeHre, u300paxkaTb TEOMETpUYECKUE (QUTYpHI, BBIIOJHITH YEPTEKHU
[0 YCIIOBHIO 3aiauu. M3MepsTh JMHEWHBIE W YIIOBbIE BEJIWYMHBL Pemars 3agauu
Ha BBIUYMCIICHUE JUIMH OTPE3KOB U BEJINUUH YTJIOB.

[TpoBoaAUTE TpyOYIO OIEHKY JUHEHHBIX U YTIIOBBIX BEIMYMH IPEIMETOB B PeaIbHOM
KU3HH, pa3MEpOB TMPHUPOJHBIX OOBEKTOB. Pasznmuarh pasmepbl 3THX OOBEKTOB
I10 TIOPSIAKY BEJTUYUHBI.

CTpouth 4epTexKr K TEOMETPUUECKUAM 3a/1a4aM.

[Tonp30BaThCs MpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, WMCMOJBb30BaTh MPU3HAKU
Y CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1a4.
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IIpoBOAUTE JOTMYECKUE PACCYKIECHHUS C UCIOIB30BAHUEM IE€OMETPUYECKUX
TEOPEM.

[lonb30BaTbCs  NpPU3HAKAMU  PABEHCTBA  NPAMOYIOJBHBIX  TPEYTrOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEICHHOM K THIIOTEHY3€ NPAMOYIOJIBHOIO TPEYrOJIbHHUKA,
B PELICHUN I€OMETPUYECKUX 3a1ay.

Onpenensatey mapamieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 0Opa3yer
C HAMHM cekymas. OnpenensaTe NapajuIeIbHOCTh MPSAMBIX C NOMOIIBIO PaBEHCTBA
PacCTOSIHUAM OT TOYEK OAHOM MPSAMOM 1O TOUEK APYrou MpsMOi.

Pemate 3aauun Ha KaeT4yaToi Oymare.

[IpoBOANTH BBIYMCIIEHUS M HAXOAWTHb YMCIOBbIE M OYyKBEHHBbIC 3HAUCHUS YIJIOB
B TEOMETPUYECKUX 3a1adyaX C UCIOIb30BAHUEM CYMMBI VIJIOB TPEYrOJIbHUKOB
U MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbIX NpPU TMEPECEUECHUU JABYX
IapaJUIEIIbHBIX NIPAMBIX CEKYIIEH. Pelars NpakTH4ecKue 3a1a4y Ha HaX0XKICHHUE YIJIOB.

Brmamerp mnOHATMEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENesITh
OHMCCEKTPHUCY YIJIa U CEPEIUHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPHUYECKUE MECTA
TOYEK.

@opMynupOBaTh ONPEIECICHUS OKPYXKXHOCTM M Kpyra, XOpAbl U AuaMerpa
OKPY)KHOCTH, IIOJIb30BATbC HX CBOWCTBaMHM. YMETb IPUMEHATb JTH CBOMCTBa
IIpY pELICHUH 3a/1a4.

Bianers moHsATHEM ONMCAaHHOW OKOJIO TPEYT OJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
ee 1eHtp. [lomb3oBarbes pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYroJjbHHKA
IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE NIEPIECHAUKYIISAPBI K CTOPOHAM
TPEYroJIbHUKA [IEPECEKAKOTCS B OJHOM TOYKE.

Bnagers mnoHsATHEM KacaTelbHOM K OKPYXKHOCTH, IIOJIb30BaTbCsl TEOPEMOM
O MEPHEHAUKYIISIPHOCTH KacaTeIbHON U painyca, IPOBEAEHHOIO K TOYKE KaCaHHUs.

ITonb30BaTbCs MPOCTEMIIMMH I'€OMETPUYECKMMHU HEPABEHCTBAMM, NOHUMATh MX
MIPAaKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE TI'€OMETPUYECKUE IIOCTPOCHHUS C TIOMOIUBIO LUPKYJIA
U JIMHEUKU.

[IpenMeTHBIC pe3ybTaThl OCBOCHHWS IPOrpaMMBbl Y4eOHOrO Kypca K KOHILY
oOydeHus B 8 Kjacce.

Pacnio3snaBath OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10JIb30BATHCS
UX CBOMCTBAMHU IIPU PELICHUN T€OMETPUUYECKUX 3a1ay.

[IpuMeHsTh CBOMCTBAa TOYKU NEpeceueHuss MEAMaH TPeyrojbHUKa (LEeHTpa Macc)
B PEIICHUU 3a/1a4.

Brnaners moHATHEM CpeqHEN JMHUM TPEYrOJbHHUKA W TPAICLMH, MPUMEHATh HUX
CBOMCTBA IIpU peLICHUU reoMerpuueckux 3anad. llomb3oBarbcs Teopemon daieca
U TEOpEMOM O IMPONOPLUMOHANBHBIX OTPE3KaX, NPUMEHATb UX Ui PELICHHUs
IIPAKTUYECKUX 3a]1a4.
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[IpumeHsATh TNpU3HAKKW MOAO00US TPEYrOJIbHUKOB B PEIICHUH T'€OMETPHUUYECKUX
3a1ad4.

[Tons3oBatbesi  Teopemoit  Iludaropa  myg  pemieHHss  FEOMETPUYECKUX
U MpakTHuecKux 3anady. CTpouTh MaTeMaTUYECKYIO MOJENb B MPAKTUYECKHUX 3a/1ayax,
CaMOCTOSITEIBHO MPOBOINTH YEPTEX U HAXOAUTH COOTBETCTBYIOILIUE JIJTUHBI.

BiianeTs NOHATUAMHU CHHYCA, KOCUHYCA M TAHT€HCA OCTPOrO yrijia IpsIMOYT OJIbHOTO
TpeyrojipbHuka. [lomb30BaThCs HSTHUMHU MOHATUSAMHU ISl PEUICHUS MPAKTHUYECKUX
3ajady.

Beruucnare (pazauyHbIMU  CIIOCOOaMM) TUIONIAAb TPEYrOJbHUKA W TUIOHIATU
MHOTOYTOJIbHBIX (UTyp (MONB3YsCh, IZle€ HEOOXOAUMO, KaldbKynaTopoMm). [lpumeHsTh
MOJIyYCHHbBIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

Bragers NMOHATHUAMM BIMCAHHOTO M LEHTPAJIBLHOTO YIJia, UCHOJIb30BaTh TEOPEMBbI
O BIHMCAHHBIX yIiaX, yriax MeXAy XOpAaMH (CeKyIMMH) U yIie MEXIy KacaTelbHON
Y XOPJI0i IIpH PEIIEHHH T'€OMETPUYECKHX 3a]1ay.

Brnagets MOHATHEM ONKMCAHHOIO YETHIPEXYTrOJbHUKA, HPUMEHSITh CBOMCTBA
OIKMCAHHOI'0 YETHIPEXYrOJIbHUKA TP PELICHUH 3a/a4.

IIpuMeEHSTh MOTy4YEeHHBIE 3HAHMS HA IPAKTHKE — CTPOUTh MAaTEMATUYECKUE MOJEIIN
UL 3a7ad  peajbHOW JKU3HM M NPOBOAMUTH COOTBETCTBYIOLIME  BBIYMCIICHHUS
C TNpUMEHEHUWEM Moao0us U TPUTOHOMETPUU (MONB3YSICh, TJ€ HEOOXOAMMO,
KAJIbKYJISITOPOM).

[IpenmeTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMbl y4e€OHOrO Kypca K KOHILY
oOydeHus B 9 Kjacce.

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIIOB, HAXOIUTHh C MX MOMOIIBIO
pa3IMYHBIC JJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTrONbHUKA («PEIICHUE MPSIMOYTOJIbHBIX
TPEYTONbHUKOB»). Haxomuth (¢ MOMOMIBIO KaJdbKyasATOpa) MAJIUHBI W YIJIBI
JUTS. HeTAOJTMIHBIX 3HAUCHUH.

[Tonb3oBaThecst (opmynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKHUM
TOXKJIECTBOM  JUISI HAXOXKJICHHUSI COOTHOIIEHWHW MEXKIYy TPUTOHOMETPUUECKHUMU
BEIMYMHAMU.

Hcnonp30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB JUISI HaXOXKICHUS DPa3TUIHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJBHUKOBY), MPUMEHATh WX TIPH PEIICHUN
TCOMETPUICCKUX 3a1a4.

Brnagers monsTHSIMH TNpeoOpa3oBaHUs MOAO0OHS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIx (uryp. Ilomp3oBarbest cBOMCTBaMU MO00MSI TPOU3BONIBHBIX (DUTYD, YMETh
BBIYHCIISATD JUIMHBI 1 HAXOJUTD YTJIbl Y MOJ00HBIX (huryp. [IpuMeHsTh cBOMicTBA MO00MS
B TPAKTHYECKUX 3aJadax. YMEThb TMPUBOAWTH TPUMEPHl TOMOOHBIX  (QUTYD
B OKpPY)KaIOIIeM MHUPE.

[Tonb30BaThCs TEOpEeMaMH O TPOW3BEACHHH OTPE3KOB XOpHA, O MPOU3BEIACHHUU
OTPE3KOB CEKYIINX, O KBAAPATE KacaTeIbHOM.
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[Tonb30BaThCsl BEKTOpaMU, MOHUMATh UX T€OMETPUYECKUN U (DU3MUECKHUI CMBICI,
OPUMEHATh HMX B PEUIEHMM TE€OMETpUYECKUX M (¢u3nyeckux 3agad. IlpumeHsTh
CKaJIIPHOE MPOM3BEICHNE BEKTOPOB AJIs1 HAXOXK/ICHUS JJIMH U YTJIOB.

[Tonmp30BaThCS METOOM KOOPJAWHAT HA IJIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
TEOMETPUYECKUX U MPAKTUIECKHUX 3a7ad.

Brnagers moHATHSAMH TIPaBUILHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPYKHOCTH, JJIMHBI
JyTH OKPY>KHOCTH U PaTUaHHON MEpbhl yria, YMETh BBIYUCIATH IUJIONIAJb Kpyra U €ro
yacted. [IpuMeHsATh moyyeHHbIe YMEHUS B MPAKTUUYECKHUX 3a/auax.

Haxoauts ocu (W11 1IEHTPHI) CUMMETPHUH (PUTYD, TPUMEHSITH ABHKSHUS TUIOCKOCTH
B IIPOCTEUIINX CITydasix.

[IpuMeHsTh MoTy4YeHHbIEC 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMATUYECKUE MOIENN
JUISL  3a7ad  peajbHOW JKM3HM M MPOBOAUTH COOTBETCTBYIOLIME BBIYMCIICHUS
C TpPUMEHEHUEM TMOA00US U TPUTOHOMETPUUECKUX (QYHKUUNA (MMONB3YsCh, TJe
HE00XO0IUMO, KAJIbKYJIITOPOM ).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC

HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATETLHOCTH 00YyUYarOIIUXCs

(TembI) Kypca 4acoB COJICpKaHUE
[Ipocrenmme 14 [Ipocrenmme DopMyJIMPOBATH OCHOBHBIC IIOHATHUSA U OIPEIICIICHUS.
TeOMETPUIECKUE (DUTYPHI U r€OMETPUUYECKHUE Pacno3naBaTh n3ydeHHBIC T€OMETPUUECKUE PUTYPHI,
UX CBOMCTBA. MI3MepeHue OOBEKTHI. onpeaeJsATh UX B3aHMHOE PACIIOJI0KEHUE, BHINOJIHATH
r€OMETPUYECKUX BEJIUYNH MHOroyroJjbHuK, YEPTEXK IO YCIOBUIO 33/1a4H.
JIOMaHasl. IIpoBoauTH NPOCTEUIIINE TOCTPOEHHUS C TTOMOIIBIO LIUPKYJIS

CMexHbIE U
BEPTUKAJILHBIC YTIIBI.
Pabora

C MPOCTEUILIUMU
JepTeKaMHu.
N3Mepenne mTmHENHBIX
Y YIJIOBBIX BEJIMYMH,
BBIYHCIIEHUE OTPE3KOB
U yTJIOB

Y JIMHEUKU.

HN3mepsATh JIMHENHBIE U YIJIOBBIE BEJIMYMHBI T€OMETPUYECKHUX
U TIPaKTUYECKUX OOBEKTOB.

Omnpenensith «Ha ria3» pa3Mepbl peaJbHbIX 00BEKTOB,
NPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEpOB.

Pemarsp 3a1a4n Ha BBIYKCIIEHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemiarhb 3a1aun Ha B3aMMHOE PACIIOI0KEHUE
reoMeTpUIecKux Quryp.

IIpoBoauTh KIacCUPHUKAIUIO YIIIOB, BBIYUCIATH
JIMHENHBIE U YTIIOBBIE BEJIMYMHBI, POBOAUTH
HE00X0AMMBbIE J1I0Ka3aTeIbHbIE PACCYKICHUS.
3HAKOMHTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH

TpeyrojJbHUKU

22

ITonsTre 0 paBHBIX
TpeyroJIbHUKax

Pacno3HaBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKa3aHHeM IPU3HAKOB).
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Y TICPBUYHBIC
MIpPEICTaBIICHUS

0 paBHBIX (puUrypax.
Tpu npusHaka
paBEeHCTBA
TPEYTrOJIbHUKOB.
[Tpuznaku
paBEeHCTBA
IPSIMOYTOJIbHBIX
TPEYrOJILHUKOB.
CBOMCTBO MeaHaHbI
MPSIMOYTOJILHOTO
TPEYroJIbHUKA,
MPOBEAECHHOMN

K TUTIOTEHY3E.
PaBHOOenpeHHbBIC

Y PaBHOCTOPOHHUE
TPEYrOJLHUKH.

[Ipu3naku 1 cCBOKMCTBA

PaBHOOEAPEHHOTO
TPEYrOJIbHUKA.
Hepasencrsa

B FEOMETPUHU.
[IpssMOyTONIBHBIN

TPEYTOJIBHUK C YTIIOM

B 30°

BoiBoauTh creAcTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJLHUKOB.
®opMyJHPOBATH ONPEICIICHUS: OCTPOYTOJILHOTO,
TYIOYTOJIbHOTO, IPSIMOYTOJIBHOT O, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeIUaHbl TPEYrOJIbHUKA; CEPEIMHHOTO MePICHANKYIISIpa
OTpe3Ka; ePUMETpa TPEYroJbHUKA.

D opMyJIHPOBATH CBOWCTBA U NMPU3HAKU PAaBHOOCIPEHHOT'O
TPEeYroJibHUKA.

CTpouTh 4epTEKH, pemiaTh 3a1a4M C TTIOMOIIIBIO
HAXO0XICHUS PAaBHBIX TPEYTOJILHUKOB.

IIpuMeHATHL TPU3HAKN PABEHCTBA TIPSIMOYTOJILHBIX
TPEYrOJIbLHUKOB B 3a/1aUax.

Hcnoab3oBaTh udPOBHIC PECYPCHI AJIS1 HCCIeI0BAHUS
CBOMCTB H3y4aeMbIX puryp.

3HAKOMUTBHCA ¢ UCTOPHEH Pa3BUTHS TCOMETPUH
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[lapaienbHbIE IPSMBIE, 14 [lapannenbHbie ®opMyJIMPOBATH MOHATHE ITAPATIICIBHBIX MPSMBIX,
CyMMa yTJIOB TPEYr OJIbHUKA IIpsAMBIE, UX CBOMCTBA. | HAXOAMTH IIPAKTUYECKUE IIPUMEPHI.
Hakpecr nexammue, N3yuaTs cBOMCTBA YIII0B, 00pa30BaHHBIX MPH MEPECEUCHUN
COOTBETCTBEHHBIE ITapAJUICIIBHBIX MPSIMBIX CEKYILIEH.
Y OJHOCTOPOHHUE IIpoBoauTh J0Ka3aTENbLCTBA NIAPAJUICIIBHOCTH IBYX
yTJIbl, 00pa30BaHHbIC MPSIMBIX C TOMOLIBIO YTJIOB, 00pa30BaHHBIX MPHU NIEPECEUECHUN
IIPU [IEPECCUCHUU ATUX MPSAMBIX TPETHEH NMPSIMOM.
napaJuIesIbHbIX BbruuciasiT CyMMy yIJIOB TPEYTOJIbHAKA U MHOTOYTI'OJIbHHKA.
OPSAMBIX CEKYILEH). Haxoauts ynciioBsle 1 OYKBEHHbIE 3HAUEHUS YIJIOB
IIpu3nHax B F€OMETPUUECKUX 33/1a4aX C UCIIOIb30BAHUEM TEOPEM
I1apaJuIeIbHOCTH 0 CYMME€ YIJIOB TPEYI'OJIbHUKA U MHOTOYT OJIbHHKA.
IIPSAMBIX Yepe3 3HAKOMMTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHON
MPSIMOM 1O BTOPOU
MPSMOM.
CymmMma yrios
TPEYT OJIbHUKA.
BHemnue yrist
TPEYroJIbHUKA
OKpYy>KHOCTb U KPYT. 14 OKpy»XHOCTB, XOpaa D®opMyJIMPOBATH ONPeAeJICHUs . OKPYKHOCTH, XOPABL,
['eomeTpuueckue U IUaMETP UX JaMeTpa M KacaTeJIbHOM K OKPYKHOCTH.
[IOCTPOEHHUS CBOMCTBA. M3y4yaTh uX CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKH.
KacarenpHas HccaenoBarp, B TOM 4KUCIIE HCIOJAB3YH HU(PPOBLIE
K OKPYKHOCTH. pecypcehl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKpyXHOCTB, OKPYKHOCTH, BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
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BIIMCAaHHAS B YrOJI.
[Tonsitue o I'MT,
[IPUMEHECHUE

B 33J1a4ax.
buccexkrpuca

U CEpEeIMHHBIN
NEPHEHIUKYJIISP
KaK TEOMETPUYECKHUE
MECTa TOYEK.
OKpYy»KHOCTB,
ONMCaHHAasl OKOJIO
TPEYrOJIbHUKA.
OKpyXHOCTB,
BIIMCaHHAs

B TPEYI OJIbHUK.
IIpocrenmme
3a1a4u

Ha MMOCTPOCHHE

KacaTeIbHbIX.
HUcnonb3zoBarb Metox ['MT 1151 1oKa3aTesibCTBa TEOPEM

0 MepPEeCeUueHUH OMCCEKTPHUC YTIIOB TPEYTrOJIbHUKA U
CEPEANHHBIX MEPIIEHAUKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomouipto 'MT.

OBiaeBaTh NOHSATHUSIMHU BIIMCAHHON U OMHMCAHHOU
OKPYXKHOCTEU TPEYTOJIbHUKA, HAXOAUTh LIEHTPBI 3TUX
OKPYHOCTEH.

Pemats OCHOBHBIE 32/1a4M HA MMOCTPOCHME: yIiia, PABHOTO
JTAHHOMY; CEPEAMHHOTO MEPIICHANKYIAPA TAHHOTO OTPE3Ka;
IIPSAMOM, MTPOXOASAIIEN YEPE3 JaHHYIO TOUKY

Y TIEPICHIUKYISPHON JaHHOMN MPSMOMN; OUCCEKTPHUCHI
JTAaHHOTO YTJIA; TPEYTOJbHUKOB O PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMUTBHCH C HCTOPHEH PAa3BUTHS TEOMETPUH

[ToBTOpEeHue, 0000meHNE 4 [ToBTOpEHUME Pemiare 3a1a4m Ha NOBTOPEHUE, WILTIOCTPUPYIOLINE CBSI3U
3HAaHUU 1 0000111eHIE MEX1Y Pa3IMYHbIMU YaCTSIMH Kypca
OCHOBHBIX ITIOHATHI
U METOJIOB Kypca
7 xnacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOITPAMME
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8 KNIACC
HanmenoBanue pasnena | Konuuectso OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB coJiepKaHue

UeThIpeXyroabHUKH 12 [Tapannenorpamm, ero | M300paskaTh 1 HAXOAUTh HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBHIPEXYTrOJbHUKHU PA3HBIX BUIOB U UX JIEMEHTHI.
YacTHble cnydyaun @®opMyJIMPOBATh ONPeEAeJIeHUs: TTapaIeIorpaMma,
MapasseaorpaMMoB PSIMOYTOJIbHUKA, poMOa, KBapaTa, Tparennn, paBHOOOKOH
(IpSAMOYTOJIbHUK, Tpareuuu, NpssMOyrOJIbHOU TPAIELUH.
pomMO, KBaapar), UX Jloka3bIBaTh M UCIIOJIb30BATH NIPU PELICHUM 3a1a4
IPU3HAKU U CBOMCTBA. | IPU3HAKU U CBOMCTBA: Mapajuiesiorpamma,
Tpanenus. IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpareunu, paBHOOOKOH
PaBHoOOKas Tparenuu, NpsaMoyroabHON TPaAIEIUN.
Y MPSIMOYT OJIbHAS IIpuMeHATH MeTO YIBOCHUS MEIUAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnonb3oBaTh HUPPOBBIE peCYPCHI ISl HCCIAEAOBAHUS
Meron ynBoeHus CBOMCTB U3y4aeMbIX puryp.
MEIUAHBI. 3HAKOMUTBHCH C UCTOPHEN Pa3BUTHS T€OMETPUU
LentpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema Daneca ITpoBoAMTH MOCTPOECHMS C IOMOIIBIO IUPKYJIIA U JUHEHKHU

O TIPOTIOPITUOHAIILHBIX
OTpe3Kax, MOT00HBIC
TPEYrOJIbHUKHU

Y TeopeMa

O MPOMOPUHOHAIBHBIX
OTpE3Kax.

Cpennsis muHUs
TPEYroJbHUKA.
Tpaneuus, ee cpenHss

C UCIOIB30BaHKe TeopeMbl Pareca U TeOpPEMBI

0 MPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPIIMOHATBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEIBCTBO TOTO, YTO MEIHAHBI
TPEYrOJIbHUKA NIEPECEKAOTCSA B OJJHOM TOUKE, U HAXOAUTh
CBA3b C LIEHTPOM MAacCC, HAXOAUTh OTHOIIEHUE, B KOTOPOM
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JIUHUS.
[IponopuroHaNbHbBIE
OTPE3KH.

Lentp macc

B TPEYT OJIbHUKE.
ITonoOHEIE

TPEYT OJIbHUKHU.

Tpu npusHaka
moa00ust
TPEYTrOJIbHUKOB.
[Ipumenenune
MOJ00HS

MIPU PEIICHUU
MPaKTUYECKUX 3a]1a4

MEJIMaHbI JEIATCA TOUYKOM UX NIEPECEUCHUS.

Haxoaurte nonobHbIe TPEyroJIbHUKN Ha TOTOBBIX YEpTEkKaX
C YKa3aHMEM COOTBETCTBYIOIIUX MPU3HAKOB MO100US.
Pematp 3aga4m Ha 0JJOOHBIE TPEYTOJIBHUKHU C TIOMOILBIO
CaMOCTOSITEJILHOTO ITOCTPOECHUS YEPTEKEN U HAXOKICHUS
OJIOOHBIX TPEYTr OJbHUKOB.

IIpoBoauTh 10Ka3aTEIBCTBA C UCIIOIb30BAHUEM
IPU3HAKOB M10100MSL.

Jloka3pIBaTh TpU MIPU3HAKA II0J00US TPEYTOJIbHUKOB.
IIpyMeHATH [TONy4EHHBIEC 3HAHUS IPU PELICHUN
T€OMETPUYECKUX U NTPAKTUYECKUX 3a/1a4.

3HAKOMMTBCH C UCTOPHEH Pa3BUTHS T€OMETPUH

[Inomans. HaxoxxneHue
TJIOIIAJIEN TPEYTOJIbHUKOB
1 MHOTOYT'OJIbHBIX (DUTYD.
[Lnomaan mogoOHBIX puryp

14

CBolicTBa iomaaeun
r€OMETPUYECKUX
duryp.

DopMyIbl

JUIS TUIOIIA N
TPEYTroJIbHUKA,
napasjenorpaMmma,
TpaIenuu.
Brruucnenue
IUIOIIAJICH CIIOMKHBIX

duryp.

OgJ1aieBaTh NEPBUYHBIMH NpeacTaBJIeHUAMHU 00 001Ieit
TeOopuU IIomaau (Mepsl), GopMyJIMpPOBaTH CBOMCTBA
TUTOIIA T, BBISICHSATH WX HATJIAHBIA CMBICIT.

BbiBoauTh (OpMYIIBI IIIOMIAAN MTApAIIEIOrpaMma,
TPEYroJbHUKA, TPaneunu u3 GOpMyIbl MO TN
NpSAMOYTOJIbHUKA (KBaapaTa).

BoiBoauTH (DOPMYIIBI TUIOIIAINA BBITTYKIIOTO
YEeTHIPEXYroJbHUKA Yepe3 JUaroHad U Yroj MeXy HUMHU.
Haxoauts mnomanu guryp, n300pa’keHHbIX Ha KJI€TYaTON
Oymare, HCIIOJIB30BATh pa30reHne (GUrypsl Ha 4acTU

U IOCTpanuBaHUE.
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[Tnomanu gpuryp

Ha KJIeT4aTon Oymare.
[Inomaau mogo0HBIX
duryp.

3amaun

C IPAKTUYECKUM
COJIepKAaHUEM.
Pemenue 3agau

C IIOMOII[BLI0 METO/1a

Pa30uparb npuMepbl UCIIOIb30BAHUS BCIOMOTaTEIIbHON
IJIOIIAU JJIsl PELLIEHUSA TEOMETPUYECKUX 3a1a4.

HaxoauTthb miomaan noio0HIX Guryp.

BbIumncasiTh MIONIAAH Pa3IMYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTs 3a1a4u Ha MJI0Ab C TPAKTUYECKUM
COZIEpKaHUEM

BCIIOMOTaTeIILHOU
TUTOIIA !
Teopema ITudaropa 10 Teopema Iudaropa, Hoxka3biBaTh Teopemy [ludaropa, ucnonb3oBars ee
W HavyaJla TPUTOHOMETPUHN ec MPUMCHCHHE. B IIPAKTUYECKUX BBIUUCIICHUSX.
OmnpeneneHue DopMyTHPOBATH OIPEICIICHUS TPUTOHOMETPHUIECKUX
TPUTOHOMETPUYECKUX | (YHKIIUH OCTPOTO yTjia, MPOBEPSITh X KOPPEKTHOCTD.

GyHKUHA OCTPOro
yriia IpsMOYTOJILHOTO
TpPEeyroJibHUKA,
TPUTOHOMETPUYECKHUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYrOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUIECKOC
TOXKJIECTBO

BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLICHUS

B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccnenoBars COOTHOLIEHUS MEKIY CTOPOHAMHU

B MIPSIMOYTOJILHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°;
30° u 60°.

Hcnoab3oBaTh Gpopmysbl IpUBEIEHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO JIJISI HAXOKICHUS
COOTHOIIEHUM MEXIY TPUTOHOMETPUUECKUMHU (PYHKIHUSIMHU
Pa3IMYHbBIX OCTPBIX YIJIOB.

IIpuMeHsATH MOJTydeHHbIE 3HAHUS U YMEHHUS IPU PELICHUN
IPAKTUYECKUX 3a7a4.

3HAKOMMTBCH C UCTOPHEN Pa3BUTHS T€OMETPUN
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YTIIBI B OKPYKHOCTH.
BriucaHHbIe U ONIMCaHHbIE
YETBIPEX YT OJIbHUKH.
KacarenbHble

K OKpykHOCTH. Kacanue
OKPYKHOCTEU

13

Bnucannsie

Y [ICHTPAJIbHBIC
YIJIbI, YTOJI
MEXITY
KacaTeJIbHOU

Y XOpHOM.

YTibl MeXIy
XOpJaMu

1 CEKYIIIUMH.
Bnoucannsie

U OIMCAHHEBIC
YETBIPEXYT OJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUU
r€OMETPUYECKUX
3aj1a4.

B3aumnoe
pacIoJIOKEHUE
JIBYX OKPYXKHOCTEH,
obmne
KacaTebHEBIC.
Kacanue
OKPYXHOCTEU

DopMyJIHPOBATH OCHOBHBIE ONPEICIICHNUS, CBA3aHHBIC

C yIJlaMu B Kpyre (BIIMCAaHHBIA YroJl, HEHTPaIbHBIN yrodl).
HaxoauTthb BIIMCaHHBIE YIIbl, ONAPAOIIMECS HA OAHY IYTY,
BBIYHMCJIATH YIUIBI C IIOMOILBIO TEOPEMBI O BIIMCAHHBIX
yrilax, TEOPEMBI O BIMCAHHOM YETBIPEX YT OJIbHUKE,
TEOPEMBI O LIEHTPAILHOM YTJIE.

HccaenoBarp, B TOM YHCIIE C TOMOIIBIO IUPPOBBIX
pPECYPCOB, BIIMCAHHBIE M OIIMCAHHBIC YETHIPEXYTOJIbHUKH,
BBIBOJAMTH X CBOWCTBA U MPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA U IPU3HAKU IIPU PELLICHUHU
3a1a4
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[loBTOpeHue, 006001IeHE 4 [ToBTOpEHUE Pemartp 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIUE CBS3U
3HAHUI OCHOBHBIX MOHATUM U | MEX]Y pa3IMYHBIMHU YacTSIMU Kypca
METOJI0B KYPCOB
7 1 8 KJ1acCoB,
000011eH1e 3HaHUI
OBIEE KOJIMYECTBO 68
UACOB I10 ITPOT'PAMME
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9 KUIACC
HanmenoBanue paznena | KonuuectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEILHOCTH 00yUYarOIUXCs
(Tembl) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopembl 16 Omnpenenenne DopMyJIMPOBATH ONPEAEJeHU TPUTOHOMETPUUECKHUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U MPSIMBIX yIJIOB.

Pernienre TpeyrojbHUKOB ¢yukwii yriaos or 0° | BBIBOIMTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmysl (c paauycoM ONMKHCAHHOUN OKPYKHOCTH).
IIPHUBEICHHS. BoeiBoauts ¢opmyJibl 1J151 BHIYUCICHUSA TU10IAEH
TeopeMa KOCHUHYCOB, C UCITOJIB30BAHHUEM TECOPEM TPUTOHOMETPHUHA ((bOpMy.TIa
TeopeMa CHHYCOB. IJIOIIAN TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YO MEXKTY
Pemenue HUMH, popMYyJia MIIOLIAN YEThIPEXYTOJIbHUKA Yepe3 ero
TPEYTrOJIbHUKOB. JUAroHajind U Yyrojl MCxKIY HI/IMI/I)
[TpakTHyeckoe Pemiath TpeyroapHUKH.
NpUMEHEHHe PemiaTh npakTH4eCcKue 3a1a4M, CBOISAIINECS
JI0Ka3aHHbIX TEOpPEM K HAXOXKJICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTrOJIbHUKA

[IpeobpazoBanue momo0usl. 10 [TonsiTue OcBauBaTth NOHSITHE TTPeOOpPa30BaHUS TTOOOUS.

MeTpuueckue
COOTHOILIECHUS
B OKPYKHOCTH

0 NMpeoOpa30BaHUM
nooous.
COOTBETCTBEHHBIC
DJIEMEHTHI MTOT00HBIX
duryp.

Teopema

O MIPOU3BEICHUHU
OTPE3KOB XOP]I,
TeopemMa

HccaenoBarh OTHOLIEHUE JIUHEHHBIX 3JIEMEHTOB (PUTYD
pu Mpeodpa3oBaHuu MO00US.

HaxonuTs mpumepsl o100 B OKpYXKarolen
JEHUCTBUTEIBHOCTH.

BbIBOAMTH METPHUECKHE COOTHOIICHUS MEXAY OTpe3KaMu
XOP/JI, CeKYIIUX U KacaTelIbHBIX C UCTIOIB30BAHUEM
BIIMCAHHBIX YIJIOB U MOJA0OHBIX TPEYTOJbHUKOB.

Pemath reoMeTpudecKue 3a1a4u U 33141 U3 PeaTbHON
HU3HU C HCTIOJIb30BaHNEM MOIOOHBIX TPEYTOJIHHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
TeopeMa O KBaapare
KacaTeIbHOM.
IIpumenenue

B PEIICHUU
r€OMETPUUYECKUX
3a7a4

BekTopsl

12

Omnpenenenue
BEKTOPOB, CJI0KEHUE
Y BBIYUTAHHE
BEKTOPOB,
YMHOXXEHHUE BEKTOPA
Ha YHCIIO.
DuU3NUECKU

Y T€OMETPUYECKUU
CMBICJT BEKTOPOB.
Pasznoxenue Bekropa
10 IBYyM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
IIPOU3BEACHUE
BEKTOPOB, €ro

Hcnonb30BaTh BEKTOPHI KAK HAPABICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUYECKUN (MIEpeMEIICHUE)

U (u3HUecKuil (Cuiia) CMBICIBI BEKTOPOB.

3HaTh onpeaeJeHnsi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHUSI BEKTOpa Ha YUCJIO, HCCJIeI0BATH
T€OMETPUYECKUN U (PU3NUECKUN CMBICIIBI ATHX OTEpPAIIU.
PemaTh reoMeTpuyecKue 3aa41 C UCIOJIb30BAHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP MO ABYM HEKOJJTMHEAPHBIM
BEKTOpAM.

Hcnonb30BaTh CKaISIPHOE MTPOU3BEICHUE BEKTOPOB,
BBIBOJAMTH €0 OCHOBHBIE CBOMCTBA.

BbruncjsTe CyMMy, Pa3HOCTb U CKUTAPHOE TPOU3BEACHUE
BEKTOPOB B KOOpPJIMHATAX.

IIpyMeHATH CKaJIsIpHOE MPOU3BEICHUE IJI1 HAXOXKICHUS
JUITMH U yTJI0B
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pUMEHEHUE

JUIS1 HAXOKJICHUS
JUTMH U yTJIOB.
Pemenue 3anau

C ITOMOIBIO BEKTOPOB.
IIpumeHneHne BEKTOPOB
JUISL PELLICHUS 3a/1a4
(0737095

I[CKapTOBBI KOOpAHWHATHBI
Ha IIJJOCKOCTHU

JlexapToBbI
KOOPAWHATHI TOYEK
Ha IUIOCKOCTH.
VYpaBHEHHE IPSIMON.
YpaBHeHHe
OKPY>KHOCTH.
Koopannatsl Touek
IepeceUCHUs
OKPY>KHOCTH

Y IIPSIMOM.

Meron koopauHaT
MIPU PELICHUN
F€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TIPIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, I€KaPTOBBIX KOOPAUHAT TOYKHU.

BbIBOAUTHL ypaBHEHUE IPSIMOM U OKPY/KHOCTH.
BbiaessiTh NOMHBIA KBAAPAT AJIsI HAXOXKACHUS LIEHTpA

Y painyca OKPYKHOCTH IO €€ YPaBHEHUIO.

Pemathb 3a1a41 Ha HAXOXKJICHUE TOYEK

IepecedyeHus NMPSMbIX U OKPYKHOCTEW C IOMOILBIO METOA
KOOpJMHAT.

Hcnonb3oBaTh CBOWCTBA YIIIOBOro KoddduiimeHTa npsamon
IIPU PELLICHUH 3a]a4, JJ1s1 ONPEEIEHUS PACIIOJIOKEHUS
MIPSAMOM.

IIprMeHsITL KOOPANMHATHI IPU PELLICHUH

T€OMETPUYECKUX U MTPAKTUYECKUX 3a/]1a4,

JUISl TOCTPOEHUS MAaTEMAaTHIECKUX MOJIEIIEH

peabHBIX 3a7a4 («METOJ KOOPANHAT).

[Honb30BaTbes IS MIOCTPOCHUS U UCCIIEAOBAHNUN

I (DPOBBIMU PECYpPCAMH.

3HAKOMHUTBHCH C HCTOPHEH PAa3BUTHUS T€OMETPUHU
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[IpaBuIIbHBIE
MHOT'OYTOJIbHUKH.
JlmHa OKpy>)XHOCTH

Y IUIOLIAJb Kpyra.
Brraucnenue miomaaen

[IpaBuibHBIE
MHOTOYT OJIbHUKH.
Yucno w. JInuna
OKPY>KHOCTH, IyTH
OKPY>KHOCTH.
Panuannas mepa
yria.

[Inomanp kpyra,
CEKTOpa, CErMEHTAa

D opMYyJIMPOBATH OIPEICIICHUE MTPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
I[Monb30BaTHC NOHATHEM JIJIMHBI OKPY>KHOCTH, BBEIEHHBIM
C IIOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPEAeJIATh
YHUCJIO T, JJIMHY AYTU U PAAUAHHYIO MEpY yTJia.
IMIpoBoauThs mepexoa OT paAuaHHONW MEPHI yria

K IpagyCHOM U HAa00OPOT.

OnpeaejasaTs mIoMAaAL Kpyra.

BoiBoauth opmMyiibl (B IpaJlyCHON U paguaHHON Mepe)
JUTSL JJIAH YT, TUIOIIAIE CEKTOPOB U CETMEHTOB.
Boruncasith miomanu GuUryp, BKIIOYAIOIINX 3J1E€MEHTHI
OKPYXHOCTH (KpyTra).

HaxoauTh miomaau B 3aa4ax peaabHOU KU3HU

JIBM>KEHUS TIITIOCKOCTH

ITonsaTHE O NBM>KEHUH
TJIOCKOCTH.
[TapannenpHbIN
MEPEHOC, MOBOPOT
[Ipumenenune

IIPY PELICHUH 33/1a4

Pa30uparthb npuMepsl, WIUTFOCTPUPYIOIINE TTOHATUS
JIBUKEHUS.

DopMyJIMPOBATH OINPEICIICHUS MapalIeIbHOTO MEPEHOcCa,
II0BOPOTa U OCEBOW CUMMETPUH.

BbIBOAUTH UX CBOMCTBA, HAXOAMTH HEIIOIBUKHBIE
TOYKH.

Haxoaurhb HEHTPBI U OCH CUMMETPUN MPOCTENIIINX
buryp.

IIpuMeHATH MapaJuIeIbHBIN IEPEHOC U CUMMETPHUIO
IIpU pEIICHUHN TeOMETPUUECKHX 3a/1a4 (pa3ouparh
IPUMEDHI).

Hcnonb30BaTh U1 TOCTPOCHUS U UCCIICAOBAHUM
U (pPOBBIE PECYPCHI
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[loBTOpeHue, 00001IeHKE,
CHCTEMAaTH3allMsl 3HaHUH

[loBTOpEHME
OCHOBHBIX ITOHATUHI

1 METOZ0B KypPCOB
7-9 xJ1accos,
0bo01ieHne

Y CUCTEMAaTU3alHs
3HaHuu. [Ipocrenmme
r€OMETPUYECKHUE
buUrypsl u ux
cBoicTBa. M3mepenne
F€OMETPUIECKUX
BEJINYMH.
TpeyronbHuKH.
[TapannenbHbie

Y NIEPIEHIUKYIS pHbIE
npsiMbIE.
OKpy>KHOCTb U KPYT.
I'eomerpuueckue
MIOCTPOEHHUS. Y TJIbI

B OKPY>KHOCTH.
Brnincanuele

Y OIIMCAHHBIE
OKPYKHOCTH
MHOT'OYTI'OJIbBHUKOB.
IIpsamas

U OKPY’KHOCTb.

OnepupoBath noHaTusiMu: GuUrypa, Touka, npsiMasi, yroi,
MHOT'OYT'OJIbHUK, PAaBHOOEAPEHHBIN M PaBHOCTOPOHHUM
TPEYTroJIbHUKH, IPAMOYTOJIbHBINA TPEYTOJIbHUK, MEIMAHA,
OMCCeKTpHCa U BBICOTA TPEYT OJILHUKA, TTapaJLICIIOTPaMM,
pOMO, IPSAMOYTOJILHUK, KBAJPAT, TPAMEIHS; OKPYKHOCTD,
KacaresbHas; paBEHCTBO U Noj100ue Quryp,
TPEYTOJIbHUKOB; MapaJuIeIbHOCTh U NEPHEHIUKYISPHOCTD
MPSIMBIX, YTOJI MEXAY OPSIMbIMU, CAMMETPHUSI OTHOCUTEIBLHO
TOYKH U NPAMOM; JJIMHA, paCCTOSHUE, BEJIMYMHA yTIJIa,
IJIOIIAAb, IEPUMETD.

HUcnonb3oBarb popmyJibl: IEPUMETPA U TUIOLIAIH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIIAIA KPYra,
o0beMa MpsIMOYTOJILHOTO Tapasuieieunea.
OnepupoBaTh NOHATHUAMM: TIPSIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, BEKTOP; UCMOJIb30BATh 3T ITOHITHS

JIJIS1 TIPEJICTaBICHUS JAaHHBIX U PEIICHUS 3a7a4, B TOM YHCIIE
U3 IPYruX Y9€OHBIX MMPEIMETOB.

PemaTh 3a1a4m Ha MOBTOPEHUE OCHOBHBIX MTOHSATHUH,
WJUTIOCTPAIMIO CBSI3€M MEXKY Pa3IMUHBIMU YacTSIMH Kypca.
BpiOupars MeTox sl peuieHus 3a1a4Hu.

Pemiath 3aga4m 13 noBceJHEBHON KU3HUA
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YeTsIpexyronbHUKH.
Briucanueie

Y OIIMCAHHBIE
YETHIPEX YT OJIbHUKHU.
Teopema [Tudaropa
Y Hauaja
TPUTOHOMETPUH.
Permenne o0mmx
TPEYT OJIbHUKOB.
[IpaBuibHBIE
MHOTOYTOJIbHUKHU.
[IpeoOpazoBanus
MIJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
[TInomane.
Brruucnenue
momaaei. [ nomanu
O00HBIX QUTyp.
JlexapToBbl
KOOPJIMHATBI

Ha MJIOCKOCTH.
Bexkropsl

Ha MJIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOB I10 IIPOI'PAMME

68
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM LM(POBOM MHUpPE BEPOSATHOCTb M CTATUCTHKA MPHOOPETAIOT BCE
OOJBIIYIO 3HAUUMOCTbh, KaK C TOYKU 3pEHHSI MPAKTUYECKUX MTPHIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHMM, HEOOXOAMMOM KaKIOMY 4YeloBeKy. Bospactaer wucno mpodeccuid,
Ipy OBJAJCHUM KOTOPbIMU TpeOyeTcss Xopomias O0a3oBasi MOJATOTOBKAa B 001acTu
BEPOSITHOCTU U CTaTHCTHKH, TaKasi MOJIrOTOBKA Ba)KHA IS MPOJOJKEHUST 00pa30BaHUs
U I yCTEeIHON TPpo(eccuOHaIbHON Kapbephl.

Kaxxapiii yenoBek MOCTOSHHO MPUHUMAET PEIICHHUS] HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A JUIs OOOCHOBAHHOTO TPHUHSATHS pEIICHHsS B YCIOBUAX HEJOCTaTKa
Wik u30bITKa WHGOPMAIMK HEOOXOAMMO B TOM YHCJE XOpoIio chopMupoBaHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIUICHHUE.

HNMeHnHO 1I03TOMY OCTpO BCTajla HEOOXOAUMOCTh CPOPMUPOBATH Yy 00YUAIOLTUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B Cce0s B KauecTBE HEOThEMIIEMOM
COCTaBJISIIOIIEH YMEHHME BOCHPUHHUMATh M KPUTHUECKHU aHAIU3UPOBATh MH(POpPMAIUIO,
MPEJICTABIICHHYIO B Pa3JIMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
pEeaIbHBIX MPOILIECCOB M 3aBUCUMOCTEW, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHHIE
pacuerTsl.

3HaKOMCTBO B Y4E€OHOM Kypce C OCHOBHBIMHU MpUHUUIIAMH cOOpa, aHaiu3a
U TPEACTaBICHUS HaHHBIX W3 pa3jMuHbIX cdep KU3HU OOILIecTBa U TOCyAapcTBa
npuoOmaer oOydJaromuxcss K  OOIIECTBEHHBIM HHTepecaMm. V3ydeHue OCHOB
KOMOMHATOpPUKH pa3BUBAaE€T HABbIKM OpraHu3aluud mepedopa W ToJcYeTa dYHcia
BapUaHTOB, B TOM YHCJE B MPHUKJIAIHBIX 3a/JayaX. 3HAKOMCTBO C OCHOBaMHU TEOpUU
rpadoB co3naer maremaruueckuil (yHaameHT it (GOPMUPOBAHUS KOMIIETEHIIMMI
B oOnactu uHOpMaTUKU M UUPPOBBIX TexHOJOrud. IlpM M3ydeHHH CTATUCTUKH
U BEPOATHOCTU OOOTrallaloTCs MPECTaBICHUSI 00YJaIOIIMXCS O COBPEMEHHOM KapTHHE
MHpa U METOJaxX €ro uccienoBaHus, (GOpMHUpPYETCsl MOHUMAHUE POJIM CTATUCTUKHU Kak
UCTOYHMKA COLMAIbHO 3HAYUMOW HWH(OpMalMu U  3aKJIAABIBAIOTCS  OCHOBBI
BEPOSATHOCTHOT O MBIIIUICHUS.

B cooTBeTcTBUUM C MaHHBIMH LENSMHU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTB M CTaTUCTUKA» OCHOBHOIO OOLIEro 00pa30BaHUs BBIAECIEHBI CIEAYIOIINE
cofiepKarelibHO-MeToiuueckue JuHuu: «llpeacraBienue NaHHBIX U ONUcCaTeIbHas
CTaTUCTUKa», «BeposTHOCTh», «JIeMEHThl KOMOMHATOpUKWY, «BBepeHue B TeopHio
rpadoBy.

Conepxxanne nuHuu «llpeacraBieHue NaHHBIX W ONMCATENbHAs CTATUCTHKA
CIIY’)KUT OCHOBOM 1Ji1 (hOpMHUPOBAHUSI HABLIKOB palboOThl ¢ MHpOpMAIUEH: OT YTCHUS
¥ HHTEpHpeTanuu WHGOpMAIMU, TMPEICTABICHHON B TabnmuIax, Ha JguarpaMmmax
u rpadukax, n0 cOopa, NpPENCTaBICHHWS M aHalIM3a JAHHBIX C HUCHOJIb30BAaHUEM
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CTaTUCTHUUYECKUX XapaKTePUCTUK CPEeIHUX U pacceuBaHuss. Paboras ¢ JgaHHBIMH,
oOydarIuecss ydarcs CYUTHIBAaTh U HWHTEPIPETUPOBATH JIAHHBIC, BbBIJBUTATh,
apryMeHTHpPOBATh U KPUTUKOBATH IPOCTEHUIIINE TUIIOTE3bL, Pa3MBIILIATE Ha/l (PaKTOpaMmH,
BBI3bIBAIOIIMMH HM3MEHUYMBOCTh, W OLEHUBAaTh HX BIIMAHHE Ha pPaccCMaTpUBAEMble
BEJIMYMHBI U MTPOLIECCHI.

NHTynTHBHOE TIPEACTABICHHE O CIY4YalHOW W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJECHUWW CTAaHOBUTCS MOTHUBUPYIOLIEHM OCHOBOW JJISI M3YYEHUS
TEOPUU BEPOSITHOCTEN. Bonplioe 3HaUueHNE UMEIOT MPAKTUYECKHUE 3a/1aHHs], B YACTHOCTH
OIIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMH MOJEISIMHU.

[TonsiTe BEPOSITHOCTU BBOJAUTCS KaK Mepa IMpPaBIONOA00Ms CIy4ailHOro COOBITHS.
[Ipu n3ydyeHnn yueOHOro Kypca o0y4aromuecs 3HaKOMSTCS ¢ MPOCTEUIIUMHU METOAaMHU
BBIYMCJIEHUSI BEPOATHOCTEM B CIYYalHBIX SKCIEPUMEHTAX C PAaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU HMCXOAAMHU, BEPOSTHOCTHBIMU 3aKOHAMH, IO3BOJISIOIIMMU CTABUTH
U pelath 0oJiee CIoXKHbIe 3a7aun. B yueOHbIN Kypc BXOAST HauyaJIbHbIE TIPE/ICTABICHUS
O CIy4alHBIX BEIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCS
C MHOXXECTBAMU M OCHOBHBIMHM ONEpPALUSIMHU HAJ MHOXECTBAMHU, PACCMATPHUBAIOTCS
OpUMEpPbl TPUMEHEHUsS [Js pPEIIeHUs 3aJad, a TakKe MCHONb30BaHUA B JPYrHX
MaTeMaTUYECKUX Kypcax U y4eOHBIX IpeMeTax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc «BepoaTHOCTb U CTaTUCTHKA», B KOTOPBIT
BXxomaT pasmpensl:  «lIpencraBieHue JIaHHBIX M ONHUCATENbHAs]  CTATHCTHKAY,
«BeposATHOCTBY, «DneMeHThl KOMOMHATOPUKNY», «BBeneHue B Teoputo rpagoB.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX I H3y4eHUs Yy4eOHOro Kypca
«BeposiTHOCTh M cTaTucTuka», — 102 yaca: B 7 knacce — 34 yaca (1 yac B Henenio),
B 8 kitacce — 34 gaca (1 gac B Heneno), B 9 knacce — 34 vaca (1 yac B HeCIIO).

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienue AaHHBIX B BUJE TaOMUl, auarpamMm, rpadukoB. 3aroJIHEHUE
Ta0JIMIl, YTCHUE U MOCTPOSHUE auarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYT'OBBIX).
Yrenue rpaukoB peajbHBIX MpoleccoB. V3Bieuenune uHPOpMAIMM U3 AHUArPaMM
¥ TaOJIHII, MCIIOF30BaHUE U UHTEPIPETALNS JAHHBIX.

OnucarenbHas CTAaTUCTUKA: CpelHee apu(MeTnueckoe, MeauaHa, pa3Max,
HanOoJbIIEE U HAMMEHbBIIIEE 3HaYE€HU HaOOpa YMCIIOBbIX AaHHBIX. [Ipumepsl citydaitHon
U3MEHYUBOCTH.

CrydaliHbIN SKCIIEPUMEHT (OMBIT) U CydyaifHOe cOObITHE. BeposaTHOCTh U YacToTa.
Posb MaioBEpOATHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITHI B IPUPOJIC U B OOIIIECTBE.
MosneTta 1 urpajibHast KOCTb B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepimuHbl. Yucao pedep U cymMMapHas CTENEHb
BepiuH. [Ipeacrasnenue o cBszHoctu rpada. Llenu u nukiel. [yt B rpadax. O6xox

92



denepanpHas pabouas mporpamma | Marematuka. 5—9 kinacchl (6a30BbIi yPOBEHB)

rpada (dinepoB nyTh). [IpencraBienne 06 opueHTUpoBaHHOM Tpade. Permenue 3amau
C IOMOIIIBIO TpadoB.

8 KJIACC

[IpencraBiieHre JaHHBIX B BUJIE TA0JIULI, JUarpaMm, rpauKos.

MHOX€CTBO, 3JIEMEHT MHOKECTBA, IIOAMHOXKECTBO. Onepauy Hal MHOKECTBAMMU:
oObeAMHEHUE, TepeceueHue, nonoiHeHue. CBoicTBa omepauuii HaJ MHOXECTBAMMU:
IIEPEMECTUTENILHOE, COYETATENBHOE, paclpeaeauTenbHoe, BKIIIoYeHus. Vcenons3oBanue
rpaduuecKoro TMpeACTaBICHUS MHOXECTB JUIsl OINHUCAHUS PEaThbHBIX IPOIIECCOB
U SIBJICHU, IPU PELLICHUH 3a]1a4.

N3mepenne paccenBaHus HAaHHBIX. Jlucnepcuss WM CTaHAAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA0OPOB. JlnarpamMmma paccermBaHUsI.

DneMeHTapHble COOBITUS ciydailHoro onbita. Ciydaiinbie coObiTHs. BepositHoCcTH
cOObITHI. OMNBITHI C PAaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITHAMU. CydaiHbIN
BbIOOP. CBsI3b MEX]y MaJIOBEPOSTHBIMU U MPAKTUUYECKU JTOCTOBEPHBIMU COOBITHUSMHU
B IIPUPOJIE, OOILIECTBE U HAYKE.

JlepeBo. CBOICTBAa AEPEBBEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BUCAYEU
BEPIIMHBI, CBA3b MEXKIY YHUCIOM BEPIIMH M 4YuciIoM pedep. [lpaBuno yMHOXEHHS.
Perienue 3a7a4 ¢ moMoIibio rpados.

[IporuBomnonoxueie coobiThs. uarpamma Ditiepa. OObeAMHEHUE U TTIEpECEUCHHE
coOwpiTrii. HecoBmecTHble coObiTHs. DopMyrna CIIOXKEHHS BEPOATHOCTEH. Y CIOBHAs
BeposTHOCTh. [lpaBuno ymHoxkeHus. HeszaBucumbie coObiTusi. IlpencraBnenue
JKCIIEpUMEHTa B BHJE JepeBa. PelleHne 3amady Ha HaXO0XKICHHE BEPOSTHOCTEU
C IOMOUIBIO JIEPEBA CIIYYAHOTO SKCIIEPUMEHTA, THarpamMm Jujepa.

9 KITIACC

[IpencraBienue NaHHBIX B BUJIE TaONMI], AUarpamm, rpa@ukoB, UHTEPIPETALIUS
JTaHHBIX. YTEeHHE U TOCTPOCHKE TAOIHII, TUarpaMm, rpaMKoB MO0 PEATbHBIM JaHHBIM.

[lepecranoBku u dakrtopuan. CodeTaHuss W YUCIO COYETaHUU. TpeyroilbHUK
[MTackans. Pemenue 3ama4 ¢ UCmoib30BaHuEeM KOMOMHATOPHKH.

['eomerpuyeckass BeposTHOCTh. Crhy4ailHbIE  BbIOOpP TOYKH U3  (PUTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Ucnbitanne. Yenex m Heyaaua. Cepusi UCHbITaHUM 10 nepBoro ycmnexa. Cepust
ucneiTanuii bepuymm. BepositHocT coObITHI B cepuu UCTIbITaHUN bepHyru.

CnydailHas BenMYMHA MW paclpeleieHue BeposTHOCTEH. MareMarndeckoe
OXXKUAaHUE U aucnepcud. [IpuMepbl MaTeMaTHYECKOTO OKHUAAHUS KaK TEOPETUYECKOTrO
CPEIHEr0 3HAYEHUS BEIMYMHBL. MaTeMaTH4eCKOe OKHUAAHWUE W JUCIEPCUs CIydalHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEpUM UCIIBITAHUN bepHyImm».

[TonsiTue o 3akoHe 6oabIINX yKcell. M3MepeHne BEepoATHOCTEN C MOMOIIBIO YacTOT.
Ponb 1 3HaueHHE 3aK0HA OONBIINX YUCEN B IPUPOJE U OOIIECTRBE.
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HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHBIC pe3yJabTAaTHl OCBOCHHS IMPOTpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 7 Kjacce.

Yurate wuH(OpMaLIMIO, TNPEACTaBIEHHYIO B TallMuax, Ha JguarpaMmmax,
IPECTABIATD JaHHbIE B BUJIE TA0JIUL, CTPOUTH AUArpaMMBbl (CTOJIIOMKOBBIE (CTOIOUATHIE)
U KPYrOBBI€) [0 MAaCCUBaM 3HAUYECHHM.

OnuckIBaTh U MHTEPHPETUPOBATH peaIbHbIE YHCIOBBIC JAHHBIE, PE/ICTABICHHBIC
B TA0JIMIIAaX, HA AMarpaMmax, rpadukax.

Hcrnonp30BaTh A1 ONMKUCAHUS JAHHBIX CTATUCTUYECKUE XapAKTEPUCTUKU: CPEIHEE
apupMeTnyeckoe, MeaHa, HauOoJbIlIee U HAUMEHbIIIEe 3HAUCHUS, pa3Max.

HmeTs mpeacTaBieHue o cydyaiiHOW N3MEHYHBOCTH Ha MMPUMEPaXx LieH, (PUu3nieckux
BEJIMYMH, AHTPOIIOMETPHUYECKUX JAHHBIX, UMETh IPEACTABIEHUE O CTATUCTUUYECKON
YCTOMYUBOCTH.

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kjacce.

N3Bnekars u mpeoOpa3oBbiBaTh UHGOPMAIIUIO, MPEICTABICHHYIO B BHUJE TaOIMII,
JIyarpamm, rpauKoB, MPEICTABIATh JaHHbBIE B BUJI€ TaOUII, JUarpaMmM, rpauKoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX MTOKA3aTEIICH: CPEIHUX 3HAYCHU N
U Mep paccerBaHus (pa3Max, JUCIIEPCUS U CTAHIAPTHOE OTKJIOHEHUE).

HaxoauTe YacTOTBI YHCIIOBBIX 3HAYEHWH M YaCTOThI COOBITHII, B TOM 4YHCIIE
0 pe3yibTaTaM U3MEPEHUN U HAOJIIOICHUA.

HaxomuTe BeposITHOCTH CIydyalHBIX COOBITUHA B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OMBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

Ucnons3oBaTh rpaduueckue MOJICTU: JIEPEBO CIYYalHOTO JKCIEPUMEHTA,
JAarpaMMmbl Ditnepa, YucaoBas npsimasi.

OnepupoBaTh MOHSATUSMH: MHOXKECTBO, IMOJMHOKECTBO, BBIMOJHSITH OINEpALUU
HaJl MHOYKECTBaMH: OOBCIMHECHHE, TTIEPECCUCHUE, JOMOHCHHE, TEPEUHCIIATh YJIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh Tpaduydeckoe MPEnCTaBICHUE MHOXECTB M CBSI3€H MEXKIYy HUMH
JUISL OTIMCaHMSI MPOLIECCOB U SIBJICHUW, B TOM YHMCJE MPU PEIIEHUM 3a4ad U3 JPYrux
y4eOHBIX TIPEAMETOB U KYPCOB.

IIpeaqMeTHBle pe3ynbTaThl OCBOCHHS MPOrPaMMbl Yy4eOHOTO Kypca K KOHILY
oOydeHus B 9 KJacce.

N3Bnekars u mpeoOpa3oBbiBaTh HHGOpPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHJE TaONMuUl, auarpaMm, IpadUKoB, NPEJCTaBISATh JAHHBIE B BHJIE
TabJIUll, [UarpaMm, rpauKoB.
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Pemate  3amaum  OpraHM30BaHHBIM  TIepeOOpOM  BapHaHTOB, a  TaKke
C MCTOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh onucaTeNbHbIE XapaKTEPUCTUKH 1JII MACCUBOB YMCIIOBBIX TAHHBIX,
B TOM YMCJIE CPEIHUE 3HAYCHUSI U MEPBI PACCEUBAHMSI.

Haxonuth 9acToThl 3HAYEHUW M YACTOTHI COOBITHSA, B TOM YHCIE TMOJb3YAChH
pe3yabTaraMy MPOBEJACHHBIX U3MEPEHUN 1 HAOJIIOACHUH.

HaxoauTe BEpOSATHOCTH CIIy4alHBIX COOBITUI B U3YyYEHHBIX OMBITAX, B TOM YHCIIC
B ONBITaX C PAaBHOBO3MOXKHBIMHU D3JIEMEHTAPHBIMU COOBITUSAMH, B CEPHSIX HCIBITAHUN
JI0 TIEPBOI0 yCIEXA, B CEPUSIX UCIIBITAHUN bepHymm.

NmeTts npesicraBieHne o CIy4aiiHON BEJIMUUHE U O PACIPEICICHUN BEPOATHOCTEN.

NmeTs mnpencraBieHue O 3aKOHE OOJIBIIMX YHCET KaKk O MPOSIBICHUU
3aKOHOMEPHOCTU B CIY4alHOW H3MEHYMBOCTM M O POJM 3aKOHA OOJBIIUX YHUCEI
B IIPUPOJI€ U OOILIECTBE.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonuuectBo OCHOBHOE coaepKaHue OcHOBHBIE BUJIBI JEATEILHOCTH 00y4YaroIuxcs
(Tembl) Kypca 4acoB
[IpencraBineHne JaHHBIX 7 [IpencraBnenne qaHHBIX OcBauBaTh CrOCcOObI NPE/ICTABICHUS

B Tabnunax. [Ipaktuueckue
BBIYHCIICHUS 110 TAOJIMYHBIM
JTaHHBIM. V3BieueHue

U MHTEpIIpeTaIus
TaOJIMYHBIX TAHHBIX.
[IpakTnueckas padbora
«Tabmuupb.

I'papuueckoe
MpeCTaBICHNUE JaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamm. Urenue u
MOCTPOEHUE AUATPAMM.
[Ipumepsl gemorpapuieckux
JTUarpamMmM.

[IpakTrueckas padbora
«/InarpamMmbny

CTaTUCTUYECKUX JIAHHBIX U YUCIOBBIX MACCHBOB
C MOMOIIBIO TAOJHUII U AUATPAMM C UCTIOIb30BAHUEM
aKTyaJIbHBIX M BaKHBIX JaHHBIX (JeMorpaduueckue
JaHHbIE, IPOU3BOJCTBO MPOMBIIIJIEHHON

U CEJIbCKOXO03HCTBEHHOM NMPOIYKIUH,
OOLIECTBEHHBIE U MPUPOHBIC SBJICHHS).

H3yuyaTs MeTOnBI pabOThI C TAOTUYHBIMU

U rpa)uueCKUMU IPEICTABICHUSIMU JTAHHBIX

C IOMOUIBIO LIU(PPOBBIX PECYPCOB B XO/I€
MPAKTUYECKUX paboT

OmnucarenpHasg CTaTUCTHKA

Uucnossie HaOopwl. CpenHee
apudmeTudeckoe.

OcBauBaTh NOHATHS: YUCIOBOW HaOOp, Mepa
LHEHTPAILHON TEHACHIIMH (Mepa UEHTPA), B TOM YHCIIE
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Menuana 4uciioBOTO Habopa.

Y CcTOHYNBOCTh METHAHBI.
[IpakTuueckas pabora
«CpenHue 3HaYCHUS.
HauOounblee n HauMeHbIIIEEe

3HAYEHUS YHMCIOBOrO Habopa.

Pa3max

cpenHee apupmMeTuyecKoe, MeraHa.

OnuceIBaTh CTATUCTUYECKNE JAHHBIE C IOMOIIBIO
cpeaHero apu(pMeTH4ecKoro u MeauaHsbl.

Pemars 3agaumn.

H3y4yarhb cBOMCTBA CPEIHUX, B TOM YUCIIE

C TIOMOUIBIO0 LIU(PPOBBIX PECYPCOB, B XO/€
IPaKTUYECKUX padoT.

OcBanBaTh NOHATHSA: HAaUOOJIbIIIEE U HAUMEHBIIIEE
3HAYEHHUs] YACIOBOIO MACCHUBA, pa3Max.

PemaTs 3aga4u Ha BEIOOp crioco0a ONMMCaHUS
JAHHBIX B COOTBETCTBUH C MPUPOAOU TAHHBIX

Y LEJISIMH UCCIIETOBAaHUS

CnyyaiiHasi U3BMEHYUBOCTD

CinyyaiiHasi U'3BMEHYMBOCTD
(mpumepsr). YacroTa
3HAYEHHUU B MacCCUBE
naHHbIX. [ pynmupoBka.
I'ucrorpammel.
[IpakTnueckas padbora
«CnyyaiiHasi “3BMEHYUBOCTB)»

OcBauBaTh MOHATHS: YACTOTA 3HAYEHUI B MacCUBE
JAHHBIX, TPYNIIUPOBKA JaHHBIX, TUCTOrpaMMa.
CTpouTh 1 aHATU3UPOBATH TMCTOTPAMMBI,
NoAOMPATH MOAXOISIINN [Iar TPYIITHPOBKH.
OcBauBathp rpaduyeckue npeACcTaBICHUs pa3HbIX
BUJIOB CIIy4ailHON U3MEHYMBOCTH, B TOM YHCJIE

C MOMOILBIO LIU(PPOBBIX PECYPCOB, B XOAE
IPaKTHYECKOH pabOThI

Beenenne B Teopuro rpadoB

['pad, Bepimna, pedpo.
[IpencraBnenue 3ama4u

¢ nmomortblo rpada. CteneHb
(BaJIGHTHOCTH) BEPIIIHUHBI.
Yucno pebep u cymmapHas

OcBanBarthb NOHATHSA: Tpad, BepuinHa rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTh BEPIIUHBI), 1IETh

U TTUKJL.

OcBanBaTh NOHATHSA: NIYTh B rpade, 3iIepoB NyTh,
00xoJ rpada, OpUeHTUPOBAHHBIHN Tpad.
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CTeneHb BepiuH. Llens

u uukia. Ilyte B rpade.
[IpencraBieHue 0 CBI3HOCTU
rpada. O6xox rpada
(2il1epOB MYTH).
IIpencrasnenue

00 OpUEHTHUPOBAHHBIX

rpadax

Pemarthb 3a1a41 Ha TOMCK CYMMBbI CTETICHEH BEPIIUH
rpada, Ha mouck 0o6xona rpada, Ha MOUCK MyTeH

B OPMEHTHUPOBAHHBIX Tpadax.

OcBauBaTh CrOCOOBI NPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUH BEPOSTHOCTEH, TIPYTUX
PEIMETOB C TOMOUIBIO TPadoB (KapThl, CXEMBI,
AIEKTPUUECKHE 1eNH, (YHKIIMOHAIbHbBIE
COOTBETCTBHUS) Ha MIPUMEPAX

BeposiTHOCTh U yacToTa
CIIy4allHOTO COOBITHS

City4ailHblil ONIBIT

U CITy4aitHOe COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX

Y TIPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIC

u B obmectBe. MoHeTa

U UTrpajbHas KOCTb B TEOPUHU
BEPOSITHOCTEM.
[IpakTnueckas padbora
«Yactora BbINaJICHUS OpIay»

OcBanBaTh NOHATHS: CITYYAUHBIN OIBIT

U CIIy4ailHoe COOBITHE, MAJIOBEPOSITHOE

Y IPAKTUYECKU JJOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUMMOCTh MAJIOBEPOATHBIX COOBITUI

B IIPUPOJIE U OOILIECTBE HA BAXKHBIX MPUMEpPAX
(aBapuu, HeCHACTHBIE CITy4au, 3allUTa NePCOHATBHON
uH(opMaIy, epeaya JaHHbIX).

H3y4ath poib KIACCUYECKUX BEPOATHOCTHBIX
Mojenel (MOHeTa, urpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Haoaroaars 1 M3y4aThb 4acTOTY COOBITHI B IPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbIO IU(PPOBBIX
pPECYPCOB, B XO€ MPAKTUUECKON pabOThI

O06006m1eHuE,
cHCTeMaTH3amus 3HaHUU

[IpencraBnenne JaHHBIX.
OnucarenbHast CTAaTUCTHKA.
BeposiTHOCTB citydaiiHOTO
COOBITHS

IHoBTOPATH U3YyYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

PemiaTh 3a1a4m Ha NPE/ICTABICHUE U ONTMCAHUE
JTAHHBIX C MIOMOIIBIO N3YYEHHBIX XapaKTECPUCTHK.
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OO0cy:knaTh NpUMepbI CIIYYaHBIX COOBITHI,
MaJIOBEPOSITHBIX U IIPAKTUYECKU JOCTOBEPHBIX
CIIy4ailHBIX COOBITUH, UX POJIU B IPUPOJIC U KUZHH
YeJI0BEKa

OBIIEE KOJIMYECTBO
YACOB IIO I[TPOTPAMME

34
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8 KIIACC
HaunmenoBanue paznena |KosmmuecTBo OcHOBHOE coepKaHue OcCHOBHBIE BUJIbI IESITEILHOCTH 00 y4arOIInXCs
(Tembl) Kypca 4acoB
[ToBTOpEHME Kypca 4 IIpencraBneHrie JaHHBIX. IoBTOPATH N3YYEHHOE U BHICTPAUBATH CUCTEMY

7 KJ1acca

OmmcarenpbHas CTaTUCTHKA.
Crny4aitHasi U3BMEHUYHUBOCTb.
CpenHue 4ynucioBoro Hadopa.
Cny4daitHble COOBITHS.
BeposiTHOCTH 1 4acTOTHI.
Knaccnueckne Mmoaenu
TEOPUH BEPOSTHOCTEH:
MOHETa U UTpajibHasi KOCTh

3HAHUMU.

PemaTs 3a7a4u Ha IpEACTaBICHUE U ONIMCAHUE
JAHHBIX C IIOMOLIBIO U3YYCHHBIX XAPAKTEPUCTHUK.
Pemate 3aga4u Ha NpeACTaBICHUE IPYNIIMPOBAHHBIX
JAHHBIX U ONHMCAHME CIy4alHON U3MEHUYNBOCTH.
PemaTe 3aga4uu Ha onpeesieHue 4acTOThI
CIIy4ailHBIX COOBITHI, 00CYXAEHUE MPUMEPOB
CIIy4ailHBIX COOBITHI, MAJIOBEPOATHBIX

Y TIPAKTUYECKU JOCTOBEPHBIX CIIyYailHBIX COOBITHH,
UX POJI B IIPUPOJE U )KU3HU YEIIOBEKA

OnucaTenbHas CTaTUCTHKA. 4 Otknonenus. Jlucnepcus OcBanBaTh NOHATHUSA: JUCIIEPCUS U CTAHIAPTHOE
PaccenBaHue TaHHBIX YHCJIOBOr0 Habopa. OTKJIOHEHHE, UCIIOIb30BaTh 3TH XapaKTE€PUCTUKHU
CranaapTHOE OTKIIOHEHUE JUTSL OTIMCaHUsl PACCEMBAHUS JJAHHBIX.
YHCJIOBOT0 Habopa. BouiaBurars runore3bl 00 OTCYTCTBUM WJIM HATUYUH
JlnarpamMMBbl paccerBaHUs CBSI3H I10 IMarpaMMmaM pacCEUBaHUSI.
CrpouTh 1rarpaMMbl paCCEMBAHUS MO UMEIOIAMCS
JTAHHBIM, B TOM YHCJI€ C TOMOIIIbIO KOMIIBIOTEPA
MHoxecTBa 4 MHOK€ECTBO, TOAMHOXKECTBO. | OcBaMBATH MOHATHA: MHOXKECTBO, DJIEMEHT

Onepanuu

MHOXKECTBA, ITIOAMHOXKECTBO.
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HaJl MHOXECTBAMH:
o0ObeAMHEHUE, IEpEeceUCHHE,
JOTIOJTHEHHE.
CaoiicTBa onepanuii
HaJ MHOXKECTBAMH:
NepPEMECTUTENBHOE,
codeTarebHOe,
pacrpenenuTeNbHOE,
BKJTIOUCHUSI.
I'paduueckoe
MPECTaBICHNE
MHOKECTB

BpInoTHATH onepanuM HaJ MHOKECTBAMMU:
o0ObeAMHEHUE, IEpEeCceUEHHE, T0NOTHEHHUE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
COUETATENIbHOE, PACIPEACIUTENIBHOE, BKIIFOUCHUSI.
Hcnonb3oBaTh rpapuueckoe NpeacTaBIeHue
MHOKECTB MPU OMHUCAHUU PEATbHBIX TPOLIECCOB

U SIBJICHUH, IPU PEIICHUH 3a7a4 U3 APYruX y4eOHbIX
MPEeIMETOB U KYypPCOB

BeposATHOCTH CIIy4aliHOTO
COOBITHS

DyieMEeHTapHbIC COOBITHS.
Crny4daitHble COOBITHSI.
biaronpusitcTByronue
AJIEMEHTApHBIE COOBITHS.
BepositHOCTH COOBITHT.
OnbITEI C paBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU.
Crnyualinblil BIOOD.
[IpakTrueckas padbora
«OnbITBI

C PAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU
COOBITHUSMUY

OcBanBaTh NOHSATHS: DJIIEMEHTApPHOE COOBITHE,
CllydaifHO€ COOBITHE KaK COBOKYITHOCTh
OJIaroNpUATCTBYIOUINX AJIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOKHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemiate 3a1aum Ha BRIYMCIIEHNUE BEPOATHOCTEN
COOBITUH IO BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4aifHOr'O OIIBITA.

Pemath 3aqa4u Ha BBIUMCIICHUE BEPOSITHOCTEH
COOBITUH B OIBITaX C PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMHU COOBITUSIMU, B TOM YHCTIC

C MIOMOIIBIO KOMITBIOTEPA.

I[IpoBoaANTH U U3y4aTh ONBITHI

C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMU
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(C UCTIOIB30BAaHUEM MOHET, UTPATBHBIX KOCTEH,
JIPYrux Mojieiei) B X0e TPaKTUUECKON padoThI

Brenenue B Teoputo rpados

HepeBo. CBolicTBa JiepeBas:
€UHCTBEHHOCTh MYTH,
CYILIECTBOBAaHHE BUCSYEN
BEPIINHBI, CBS3b MEXKITY
YUCJIOM BEPIIMH U YUCIIOM
pebep. IIpaBuno ymMmHOXKeHUS

OcBauBaTh NOHSITHSA: IEPEBO Kak rpad Oe3 1uKIa,
BHCsIHasi BepIInuHa (JIKCT), BETBb JIEPEBA, MMYTh

B JiepeBe, 1UaMeTp JepeBa.

HN3yuyath CBOMCTBA JIEpEBA: CYLIECTBOBAHUE BUCSYECH
BEPILUHBI, EAMHCTBEHHOCTb MMYTHU MEXKIY ABYMS
BEPILIMHAMH, CBSI3b MEXK/Ty YMCIIOM BEPIUIUH U YUCIIOM
peoep.

PemaTh 3a1a4u Ha MMOUCK U MTEPEUHCIICHUE TTYTEH

B JIEPEBE, ONPENEICHUE YUCIIa BEPIINH WK pedep

B JiepeBe, 00x0 OMHAPHOTO JIepeBa, B TOM YHCIIE

C IPUMEHECHHEM TIPaBHJIa YMHOKEHUS

CrnydaitHpie COOBITHS

[TpoTHBOIIONIOKHOE COOBITHE.
Huarpamma Diinepa.
OObeMHEeHNE U TIePECeUCHUE
coObITHil. HecoBMecTHbIE
coObITHs. Dopmyna
CJIOKEHUST BEPOSITHOCTEH.
[IpaBuiio yMHOKEHUSA
BEPOSTHOCTEMN.

Y ciioBHast BEpPOSITHOCTb.
HezaBucrumbie cOOBITHS.
[IpencraBnenue

OcBauBaTh NOHSITUS: B3aHMHO MTPOTHUBOIIOJIOKHBIE
COOBITHS, OIIepaIlii HaJl COOBITHUSAMH, O0BEIUHCHHE
U TiepeceueHre coObITHH, Tuarpamma Ditiepa
(Oiinepa—BenHa), COBMECTHbBIE 1 HECOBMECTHbBIE
COOBITHSI.

N3yuyaTh TEeopemMbl 0 BEPOSATHOCTH O0BEAUHEHUS
ABYX COOBITHH ((POPMYIIBI CIOKEHHS BEPOSTHOCTEH ).
PemaTh 3a1a4u, B TOM 9HUCJIC TEKCTOBBIE 3aa4H
Ha OTpeICIICHNE BEPOSTHOCTEH 0OBETUHCHUS U
repeceyeHus COOBITUI C TOMOIIBIO YUCIOBOM
psIMOM, TuarpamMm Jisiepa, GopMyIIbl CIIOKEHUS
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CIIy4alHOI 0 dKCIIEPUMEHTA
B BUJIE JIEpeBa

BEPOSATHOCTEN.

OcBanBaTh NOHATHS: IPABUIIO0 YMHOXKEHUS
BEpPOSITHOCTEM, YCIIOBHAs! BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHS IEPEBO CIIYHAHOTO OIbITA.

N3yuarth cBolicTBa (OnpeiesieHNs) HE3aBUCUMbBIX
COOBITH.

PemaTh 3aga4u Ha onpeeneHue U UCIIOJIb30BAHKE
HE3aBUCUMBIX COOBITUH.

PemaTh 3a1a4u Ha MOMCK BEPOSTHOCTEH, B TOM
YHUCJIE YCIIOBHBIX, C UCIOJIb30BAaHUEM JIEpeBa
CIIy4aiiHOT'O OIbITA

O06006m1eHuE,
cHCTeMaTH3aIus 3HaHUU

[IpencraBneHne JaHHBIX.
OnucarenbHast CTAaTUCTHKA.
I'padn1. BeposTHOCTH
CITy4alfHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IHoBTOPATHL U3yYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUH.

PemaTp 3a1aum Ha NpeICTaBICHUE U ONKMCAHUE
JTAHHBIX C MOMOIIBIO U3YYEHHBIX XapaKTEPUCTUK.
Pemartpb 3agauu ¢ npuMeHeHHeM TpadoB.

Pemathb 3a1a4u Ha HAXOXKJICHUE BEPOSITHOCTH
CITy4alHOT'O COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OMBITAX

C PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSMHU.
Pemartsb 3agaum Ha HAX0XKJICHUE BEPOSITHOCTEN
00BEIMHEHUS U NTepEeCceUEHUs COOBITUH, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM I'paPUUIECKUX
IIPEACTABIICHUN U IEPEBA CIIy4allHOTO OMBITA.
Pemartpb 3a7a4uu Ha IepedrciicHUE KOMOMHAITUT
(dmcia mepecTaHOBOK, YKCIIa COUCTAHUMN),
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Ha HaXOXJICHUE BEPOSTHOCTEN COOBITHI
C IPUMEHECHHEM KOMOMHATOPUKH, B TOM YHUCJIC
C UCTIOJIb30BaHUEM TpeyroiabHuka [lackans

OBILIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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9 KITIACC
HaumenoBanue paznena |[Konnuectso OcCHOBHOE coziepKaHue OCHOBHbIE BUJIbI I€ATEIBHOCTH 00yJarOUXCs
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBiieHre JaHHBIX. IHoBTOPATH U3y4YEHHOE U BHICTPAUBATH CHCTEMY

8 Kimacca

OmnucarenpHas CTAaTUCTHKA.

Omnepanyu HaJl COOBITUSIMH.

HezaBucumMocTtb COOBITHI

3HAHUU.

Pemarsb 3aa4m Ha IpeICTaBIECHUE U ONIMCAHUE
JAHHBIX.

Pemartsb 3a1a4m Ha HAXOXKJICHUE BEPOSITHOCTEMN
O00BEIMHEHUS U MEPECEUEHUs COOBITUHN, B TOM YUCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM I'paPUUIECKUX
MPEACTABICHUN U JIEPEBA CIy4ailHOTO OMBITA.
Pematsb 3a7auu Ha IepedrciicHuE KOMOMHAITUT
(4ncna mepecTaHOBOK, YUCIIA COUETaHUM ),

Ha HAXO0XJICHUE BEPOSATHOCTEN COOBITUI

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCJIC

C UCIOJIb30BaHUEM TpeyronbHuka [lackais

DJeMeHTbl KOMOWHATOPUKHU

IlepecTtanoBku. @akTopual.

CoueraHus ¥ YUCIIO
coueTtanuil. TpeyrosbHUK
[Tackans. [lpakTtuueckas
pabota «Bbruncienue
BEPOATHOCTEN

C MCIIOJIb30BAHUEM

OcBauBaTh NOHSITUS: KOMOMHATOPHOE MTPABUIIO
YMHOXXEHUS, YIOPSAI0YCHHAs Napa, TPoilka 00BEKTOB,
nepecTaHoBKa, (PaKTOpUAI YHCIIa, COUETaHUE, YUCIIO
COYETAHUM, TpeyroJbHUK [lackas.

Pemiare 3a1aum Ha EPEUUCIICHHUE YIIOPATOUYECHHBIX
Tap, TPOEK, MEPEUUCIIEHUE IIEPECTAHOBOK

Y COYETAHUH BJIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOWHATOPHBIX (PYHKINI
AJIEKTPOHHBIX TAOIHUI»

PemiaTe 3a1aum Ha NPUMEHEHUE YHUCIIA COYCTAHUN

B anreOpe (COKpalieHHOe YMHOXKEHHE, ONHOM
HrroToHa).

Pemath, npuMeHsii KOMOMHATOPHUKY, 3a7a4H

HA BBIYHCJICHUE BEPOSITHOCTEN, B TOM YHCJIE C TIOMOIIIBIO
AIIEKTPOHHBIX TAOJIUII B XO/I€ MPAKTUUECKON PaOOTHI

['eomeTpuueckas
BEPOATHOCTD

I'eomeTpuueckas
BEpPOSITHOCTh. CilydaiiHbIN
BBIOOP TOUKH U3 (UTYPBI
Ha TUIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTHU

OcBauBaThb NOHATHE FCOMCTpPI‘IﬁCKOI\/’I BCPOATHOCTH.
Pemarn 3aaYM Ha HaXOXIACHUC BCpOHTHOCTef/’I

B OIIBITax, IMPCACTABUMBIX KadK BI)I60p TOYCK

N3 MHOI'OYI'OJIbHUKA, Kpyra, OTpC3Ka UiIn OyIr'u
OKPYKHOCTH, YHUCJIOBOI'O IIPOMCIKYTKaA

HcnbiTanus bepuynnu

UcnbiTanue. Ycnex

u Heyaada. Cepust
WCTBITAHUN 10 TIEPBOTO
ycnexa. Mcnbrtanus
bepnymm. BepostHocTn

COOBITHI B CEpUM UCTIBITAHUI

bepnymu. [Ipaktnueckas
pabota «McnbiTanus
bepnymmm»

OcBauBaTh NOHATHSA: UCIIBITAHNE, YIIEMEHTAPHOE
COOBITHE B HCTIBITAHWU (YCIIEX U HEeya4a), Cepus
WCIIBITAHNUM, HACTYILJIEHNE IIEPBOr0 ycrexa
(Heynaumn), cepust ucnblTaHuii bepHymm.

Pemars 3a1a4un Ha HAXOXKJAECHUE BEPOSITHOCTEN
COOBITUH B CEpUU UCHBITAaHUI 10 IEPBOTO YCIEXa,
B TOM YHCJIE C MPUMEHEHUEM (POPMYJIIbI CYyMMBbI
r€OMETPUYECKON TPOTPECCHH.

PemaTe 3a7a4u Ha HAXO0XKJICHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEPUM MCIBITAHUN
bepHymum, Ha HAXOXKIEHNUE BEPOATHOCTH
OIIPEJETICHHOI0 YNCJIA YCIIEXOB B CEpUU UCIIBITAHUIN
bepnyinu.

H3yuyarthb B X01€ NpaKTHYECKO# padoThI,
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B TOM YHCJIE C IOMOILBIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTH B CEPUU UCIIBITAHUN
beprymnm

CnyualiHas BeTMYuHA

CnyuaiiHas BeTM4nHa

U pacnpeneiicHue
BEPOATHOCTEM.
MaremaTuyeckoe 0XXuaHue
Y TUCIIEPCUS CIIyHYANHOU
BEeIUYUHBL. [Ipumepsl
MAaTeMaTU4YECKOr0 OXKHUIaHUs
KaK TEOPETUYECKOTO
CPEIHEr0 3HAYCHHUS
BEJINYMHBL.

[TonsaTHe o 3aKkoHEe OOJIBIINX
yucen. 3mepenue
BEPOATHOCTEN C MOMOILBIO
yacToT. [Ipumenenue 3akoHa
OOJIBIITNX YUCEI

OcBOUTH MOHATHSA: CITy4yaliHAsI BEJIMUYNHA, 3HAUEHUE
CIIy4aliHOM BEJIMYUHBI, PaCIpEAECICHUE
BEPOATHOCTEM.

N3yuath u 00Cy:KAaTh IPUMEPHI JUCKPETHBIX

Y HEMPEPBIBHBIX CIyYallHBIX BETUYUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEIICHUS, IPYyTHE
W3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS

B KypC€ CTaTHUCTHKH ), MOJIETbHBIX CIy4ailHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(bpocanue MOHETHI, UTPATTLHON KOCTH, CO CIIydailHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHS: MATEMATUYECKOE OXKUJIAHHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeHEe
3HAYCHUE, TUCIIEPCUA CIIyYalHOW BEJIMYMHBI KaK
aHaJIOT TUCIIEPCUH YHCIOBOTO Habopa.

Pemiate 3a1a4M Ha BRIYMCIEHUE MATEMATUYECKOTO
0KUJIAHUS Y TUCTIEPCUM JTUCKPETHOM CIIYYalHOU
BEJIMYMHBI 110 33JJaHHOMY PACIIPENEIICHUIO, B TOM
YUCJIE 3a71a4, CBA3aHHBIX CO CTPAaXOBAHUEM

U JIOTEPESIMU.

3HAKOMHUTBHCH C MATEMATUYECKUM OKHUIaHUEM

U JUCIIEpCUEN HEKOTOPBIX PaCIpeeIeHUi, B TOM
YUCJIE PACTIPEAETIEHUS CIIY4aiiHON BETMYNHBI «YHCIIO
YCIIEXOB» B CEPUU UCIIbITAHUM bepHyIum.

107



denepanpHas pabouas nporpamma | Marematuka. 5-9 xinaccel (0a30BbIi YPOBEHB)

N3yuath yacTOTy COOBITHS B IOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAX KAK CIyYalHYIO BEIUYUHY.
3HAKOMMTBCA C 3aKOHOM OOJIBIITUX YHcen (B popme
bepnymnm): ipu 60IBIIIOM YHCIIE OMBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemrarb 3a1aum Ha U3MEPEHUE BEPOSITHOCTEN

C IOMOIIbIO YACTOT.

O6cyxaaTh POJib 3aKOHA OOJBIITUX YUCE

B 000CHOBaHUM YaCTOTHOTO METO/Ia U3MEPEHUSI
BEPOSATHOCTEN.

OO0cy:k1aTh 3aKOH OOJIBIINX YHCEN KaK MPOSIBICHUE
CTaTUCTHUYECKOW YCTOMYMBOCTH B U3MEHUYMBBIX
ABJICHUSX, POJIb 3aKOHA OOJIBIIMX YHCET B IIPUPOIE
U B KU3HH Y€JIOBEKA

O0600611eHIEe, KOHTPOJIb 10 [IpencraBieHne 1aHHBIX. IToBTOPATH U3y4EHHOE U BHICTPAMBATH CUCTEMY
OrnucarenpHasi CTaTUCTHKA. 3HAHMM.
BeposiTHOCTB ciydaitHOTO Pemiars 3ajaum Ha npeICTaBICHUE U ONTUCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
komOuHaTopuku. CiaydaitHeie | PemaTh 3aga4ym Ha HAXO0XKJIEHUE BEPOSTHOCTEN
BEJIMYMHBI U PACHPEICTICHUS COOBITHI, B TOM YHUCJIE B OIbITaxX
C PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMHU COOBITHIIMU,
BEPOATHOCTEN OOBEAMHEHUS U TIEpeceUeHuUs
COOBITH, BBIYUCIISATH BEPOSATHOCTH B OTIBITAX
C CEpPUSMH CITYYaAWHBIX UCIIBITAHUM
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMbBIX TPEFOBAHUM K PE3YJIBTATAM OCBOEHMUS
OCHOBHOI OBPA3OBATEJBHOM MPOT'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUSA

IHO MATEMATHUKE

B denepaibHBIX U pPErHOHATBHBIX MPOIEAYpPaX OLEHKH KadecTBa 0Opa30OBaHUS
UCIIONB3YeTCs MepeueHb (KoAu(pUKaTop) paclpeeeHHbIX MO KjaccaM MPOBEPsSeMbIX
TpeOOBaHMII K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI
OCHOBHOTO 00IIIEro 00pa3oBaHMs U JIEMEHTOB COJICP)KAHMS 110 MATEMATHKE.

5 KUIIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30BaTe/ILHOM
MporpamMMmabl

Kon [IpoBepsieMble MpeIMETHBIEC PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO o0pazoBaTeIbHON TporpaMMbl OCHOBHOT'O 00I1IETO 00pa30BaHUs
pe3yJsbTara

1 Yuca U BBIYUCIEHUS
11 [TonumaTh ¥ TpaBUIBHO YHOTPEOJATH TEPMHHBI, CBSI3aHHBIC
' C HaTypaJbHBIMH YHCJIaMH, OOBIKHOBECHHBIMH U JICCATUIHBIMU JIPOOSIMH
19 CpaBHHMBaTh U YHOPSAOYMBATH HATypalbHbIE YKCIA, CPAaBHUBATH

B IIPOCTEHTITNX CITydassXx OOBIKHOBEHHBIE APOOH, IECATUYHBIE TpOoOH

COOTHOCHTH TOYKY Ha KOOPJAWHATHOW (YUCIOBOM) MPAMOM
1.3 C COOTBETCTBYIOIIUM €1 YHCIIOM U M300pa)kaTh HATYPAJIbHbIE YUCIIA
TOYKaMHU Ha KOOPAMHATHOM (YMCIOBOI) NpIMO

BoimonusaTe apudmeTnueckue ASMCTBUS ¢ HATYpaJbHBIMU YHCIAMHU,

1.4 N
C OOBIKHOBEHHBIMH APOOSIMU B TIPOCTEHIITNX CITydasx
1.5 BrIimonHATh npoBepKy, NPUKUIKY pe3yIbTaTa BEIYUCICHUN
1.6 OKpyrasTh HaTypajabHbIC YHUCIIA
2 Perttennie TEKCTOBBIX 3a1a4
21 PemaTh TekcTOBBIC 32191 apUPMETHICCKAM CITOCOOOM U ¢ TIOMOTIIHIO
' OpPraHN30BaHHOTO KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB
Pemrarp  3amaum, coaepikamide — 3aBUCHUMOCTH,  CBSI3BIBAIOIIIHE
2.2 BEJIMUMHBL: CKOPOCTb, BpPEMs, PpACCTOSIHUE, I1I€Ha, KOJUYECTBO,

CTOUMOCTH
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2.3

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMBbI, TAOJUIIBI, 0003HAYEHUS TIPU
peIICHUH 3a1a4

2.4

[Tonp30BaThCsi OCHOBHBIMM EAWHHUIAMH HM3MEPEHUS: LIEHBI, MAaCCHI,
pacCTOsiHUSl, BPEMEHU, CKOPOCTH, BBIpaXaTb OJHU  €IUHUIIBI
BEJIMYMHBI YEPE3 IPYTHE

2.5

M3Bnekars, aHaIM3UPOBATD, OLICHUBATH uH(pOpMAIHUIO,
NpeICTaBICHHYI0O B  Ta0nuie, Ha CToj04yaTod Juarpamme,
UHTEPIPETUPOBATh MPEICTABICHHbBIE TaHHbIE, UCIOJIb30BaTh JIAHHbIC
IpU peLleHUH 3a1a4

HaI‘JISI,Z[HaH reomMeTpus

3.1

[Tonb3oBaTbCsi TEOMETPUUECKUMHU TOHSTHSAMU: TOYKa, MpsAMas,
OTPE30K, Jy4, YT0Jl, MHOTOYT OJIbHUK, OKPYKHOCTb, KPYT

3.2

[IpuBoauTh mMpUMEPHl OOBEKTOB OKPYKAIOUIETO MHUpPA, HMEIOIIUX
(dbopMy U3yUYEHHBIX T€OMETPUUECKUX PUTYp

3.3

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yrjaMu: BeEpIIMHA
CTOPOHA; C MHOTOYTI'OJIbHUKAMU: yroJl, BEpIIMHA, CTOPOHA, JUArOHAalIb;
C OKPYKHOCTBIO: paiuyC, THAMETP, LIEHTP

3.4

N300pakaTh U3ydeHHbIE TeOMeTpUYecKre (PUTrypbl Ha HETMHOBAHHOMN
U KJIETYaTON OyMare ¢ ImOMOIIbIO UPKYIIS U TUHEHKH

3.5

HaXOI[I/ITB OJIMHBI ~ OTPE3KOB  HCIOCPCACTBCHHBIM  MU3MCPCHHEM
C IIOMOIIBIO J'IHHGIZKPI, CTPOUTL OTPC3KHU 33}13_HH0171 JAJIMHBI; CTPOUTH
OKPYXHOCTB 3aJIaHHOI'O paJanyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBApaTa
JUIS X TIOCTPOEHHUS, BBIUUCIIEHMS IUIOLIAAN U IEpUMETpa

3.7

BoruucasTs nepumeTp U Iionaab KBaapara, npsiMoyrojibHuKa, Guryp,
COCTaBJICHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM 4ucie QUrYyp,
M300paXEHHBIX Ha KJIeT4aTon Oymare

3.8

Ilonp30BaThCsi OCHOBHBIMH MCTPHUYCCKUMHU CAHMHUIAMU HN3MCPCHUA
JJINHBI, INIOMAAH; BbIPA’KaTb OAHU CAMHUIIBI BCIIMYWHBI UCPE3 APYIUC

3.9

PacnioznaBarh napasienenurmnesi, Kyo, HCIOJIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, pedpo, TpaHb, UBMEPEHUs; HAXOAUTh H3MEPEHUS
napasenenumnesna, kyoa

3.10

Beruncnare  o6bem  kyOa, mapaienenumnena 1o 3aJlaHHBIM
HU3MEPEHUSIM, ITOJIb30BaThCS SAMHUIIAMHU U3MEPEHUS 00heMa

3.11

Pemiate HecIOXHBIE 3ala4ii Ha UBMCPCHUC T'COMETPHUICCKHUX BCIIMYHNH
B IPAKTUYICCKUX CUTYyalIUAX

110



denepanpHas pabouas mporpamma | Marematuka. 5—9 kinacchl (6a30BbIi yPOBEHB)

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon

HpOBGpHCMBIﬁ QJICMCHT COICPIKAHUA

1

HatypanbHbie yncia v Hylb

1.1

HarypansHoe uucino. Pan HatypanbHbix uucen. Yucno 0. M3oOpaxenue
HATypaJbHBIX YUCEJI TOUKAMU Ha KOOPJUHATHOM (YMCIIOBOM) MPIMOM

1.2

ITosunmonnas cucrema cuucieHus. Pumckas Hymepanus. JlecaruyHas
CUCTEMa CYUCIICHUSA

1.3

CpaBHEHUE HAaTypaJIbHBIX YHMCEN, CPABHEHHE HATYPAJbHBIX YHCEI C HYJEM.
OxpyrieHue HaTypaibHbIX YUCEIT

1.4

CnoxxeHue, BBIYMTAHHWE, YMHOKEHHE W [IEJICHUE HaTypalbHbIX YHCEIL
CBOMCTBO HYJISI TPU CIOXKEHUHU, CBOWCTBA HYJIS U €AUHULIBI TP YMHOXKEHUU.
[lepemecTuTeNnbHOE U COYETATENIbHOE CBOWCTBA (3aKOHBI) CJIOXKEHUS
Y YMHOXEHUS, PacTIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS

1.5

Ucnonb3oBanue OykB i 0003HAYEHUsST HEU3BECTHOIO KOMIIOHEHTA
U 3allUCU CBOMCTB apU(PMETUUECKUX TEUCTBUIN

1.6

Jlemurenn W KpaTHbIE 4YHWCTa, pas3liokeHWe Ha MHoxuTend. [Ipocteie
1 coctaBHble uncna. [Ipusnaku gemamoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octatkom

1.7

CreneHp ¢ HaTypaJibHbIM IIOKa3aresieM. 3aluch YWCIa B BHUJIE CYMMBbI
Pa3psIAHBIX CIAraeMbIX

1.8

UucnoBoe BbIpakeHHE. BpluncieHWe 3HAYEHHM YHCIIOBBIX BBIPAXKEHUM,
MOPANOK BBINOJHEHUS JIEUCTBUU. VCnonb30BaHWE TIPU  BBIYUCICHUSX
MEPEMECTUTEIILHOTO W COYETaTeJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS
Y YMHOXEHMUS, PACIIPEICIIUTENBHOIO CBOMCTBA YMHOKECHUSA

Hpobu

2.1

IIpencraBnenne o papoOuM Kak cHocoO€ 3amucH  YacTH  BEIUYHUHBL
OObIkHOBEHHBIE IpoOu. [IpaBuibHBIE 1 HENpaBUIbHBIE JpoOH. CMenaHHas
poOb, MpeACTaBlICHUE CMEIIaHHOW NpoOW B BHUAE HEMPABUWILHOW IpoOH
Y BbIJIEJICHHUE LIEJIOM YacTy YKcia U3 HenmpaBUibHOU apodu. M3o0paxeHue
JIpoOeil TOUKaMH Ha YUCIIOBOW MPSIMOI

2.2

OcHoBHOe cBoicTBO apodu. Cokpaiienue npooeil. [lpuBenenue apoOu
K HOBOMY 3HamMeHarelno. CpaBHeHHE ApoOeit

2.3

CrnosxeHue U BeIYUTaHUE ApoOeid. Y MHOKEHHE U JieJIeHnEe Apo0Oeii, B3BaUMHO-
oOpartHble Apoou. HaxoxaeHne 4acTu 1eiaoro U Uesaoro no ero 4acTu

2.4

Hecarnunas 3anuchk apooOei. [IpencraBieHne AeCATHYHOM APOOH B BHJIEC
OOBIKHOBEHHOM. M300paskeHue NeCITUYHBIX ApoOel TOUKaMHU Ha YUCIOBOM
npsimoii. CpaBHEHHUE NECATUYHBIX IpoOei
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ApupmMernyeckre JEUCTBHS C JECATUYHBIMH Jpo0saMu. OKpyrieHue

2.5 .
JECATUYHBIX ApoOeit
3 Pemenue TekcTOBBIX 3a1a4
3.1 Pemenne TekCTOBBIX 3a/1a4 apu(PMETHIECKUM CTIOCOOOM
39 Pemenue nmornueckux 3amad. Pemenue 3amad nepedbopoM BceX BO3MOXKHBIX
' BapuaHTOB. Vcobp30BaHue MIPH pEIIEHUH 3a/1a4 TabJIUIl U CXEM
Pemenue 3amay, copepKamux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIWYWHBI:
33 |CKOPOCTb, BPEMS, PacCTOSIHNE, LICHY, KOTHYECTBO, CTOMMOCTD. Enunautisn
WU3MEPEHUS: MacChl, 00bEMa, IICHBI, PACCTOSHUS, BPEMEHH, CKOpOCTH. CBS3b
MEXy €AMHUIIAMA U3MEPECHUSI KaXKI0W BETUINHBI
3.4 Perienrie OCHOBHBIX 3a/1a4 Ha IpoOH
3.5 [IpencraBneHue TaHHBIX B BHjIE TaOJMII, CTOIOYATHIX AHArPaMM
4 Harnsanas reomerpus
Harnsnaeie mpenctaBiaeHuss o ¢Gurypax Ha TUIOCKOCTH: TOYKA, MpsMas,
4.1 OTPE30K, JIy4, yroJy, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYr. YTOIL
IIpssmoi1, OCTpPBI, TYIIOW U Pa3BEPHYTHIN YIJIbI
JlnrHa 0Tpe3Ka, METPUUYECKHE eIUHUIIBI ITMHBL. JITMHA TOMaHO#, IEpUMETp
4.2 MHOIOYrojibHHKa. V3MepeHne W TOCTpOEHUE YIJIOB C  I[OMOUIbIO
TPAHCTIOPTHPA
43 Harnanueie npencrabienus o (urypax Ha TJIOCKOCTH: MHOTOYTOJIbHHK,
' MPSIMOYTOJILHUK, KBAJPaT, TPEYTOJLHUK; O paBEHCTBE (PHUTYp
N300paxenue ¢uryp, B ToM uuciae Ha kierdatoir Oymare. Iloctpoenue
44 KOHQUTypaluii M3 YacTed MNpsAMOM, OKPYXKHOCTH Ha HEJIWHOBAHHON
' u Kkierdato Oymare. Vcmomb3oBaHWE CBOWCTB CTOPOH U YIJIOB
MPsIMOYTOJIbHUKA, KBaJpaTa
[[romans  mpsSAMOYroJdbHUKA W MHOTOYTOJIBHUKOB,  COCTABJICHHBIX
4.5 | U3 NpsAMOYTOJIHUKOB, B TOM 4YHcie (UTYpP, H300paKEHHBIX Ha KJIETYATON
Oymare. EnuHuiibpl uaMepeHus miomaan
Harnsnueie MpeJICTaBIICHUS 0 IPOCTPAHCTBEHHBIX dburypax:
MPsIMOYTOJIbHBIN Mapajuienenures;, Kyo, MHororpaHHukud. M3o0pakeHue
4.6 | mpocTeHIIMX MHOTOTPaHHUKOB. PasBepTkn KyOa © mapaieenunenaa.
Coznanue mMojeneil MHOTOrpaHHUKOB (U3 Oymaru, MpoBOJIOKH, IJIACTHIIMHA
U JIPYTUX MaTEpPHAIIOB)
4.7 O0beM TPSIMOYTOJIBHOTO Mapajienenurnena, Kyoa. EnUHUIBI U3MepeHus

o0beMa
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6 KIIACC
IIpoBepsieMmble TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM
MpOrpaMmblI
Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pazoBaTelbHON TporpaMMbl OCHOBHOT'O O0IIIETO 00pa30BaHUs
pe3yJbTara
1 Yucna v BBIYUCICHUS
3HaTh ¥ IOHUMATh TEPMUHBI, CBI3aHHBIC C PA3THIHBIMHU BUIAMHU YUCEIT
1.1 U crioco0aMu uX 3aMucH, NEPEXOaUTh (€CIU ATO BOZMOXKHO) OT OJJHOM
(OpMBI 3aMKCH YUCIIA K APYroi
19 CpaBHUBaTh U YHOPSJOYMBATH IIE€JIble 4YHKCIa, OOBIKHOBEHHBIE
' U JICCSITUYHBIE JPOOH, CPAaBHUBATH YKCIIA OJJHOTO U Pa3HbBIX 3HAKOB
BemmonHsTh,  coueTas  YCTHBIE WM THCHBMEHHBIE  IIPHEMBI,
13 apugMeTH4YecCKrue JEUCTBUS C HATypaJbHBIMU M LEJIbIMH YHUCIAMH,
' OOBIKHOBEHHBIMU U JCCATUYHBIMH JIPOOSMH, TOJIOKUTEIHHBIMU
U OTPUIATEIbHBIMU YHCTIAMU
BoruucisaTh 3HaY€HUS YMCIOBBIX BBIPAKEHUH, BBITOIHATH MPUKUAKY
14 U OIIEHKY pe3yJbTaTa BBIYUCIICHHM, BBITIOJHATH MPeoOpa3zoBaHUS
' YUCJIOBBIX BBIPAKEHUNW HAa OCHOBE CBONCTB apu(PMETHUECKUX
JNEUCTBUU
15 OkpyrnsTh 1enIble YWuciia W JeCATUYHBIE JApoOu, HAXOIUTh
' MPUOTTNKEHUS YUCE
COOTHOCUTB TOUKY Ha KOOPIMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €I
1.6 YUCIIOM M M300pakaTh YMClIa TOYKAMH Ha KOOPIWHATHOW MPSIMOiA,
HAXOJIUTh MOJYJIb YUCIIA
17 CooTHOCUTP TOYKY B MPSMOYrOJbHOW CHUCTEME KOOpAMHAT
' C KOOpJIMHATAMH 3TOH TOYKH
18 OkpyrasTe LenIble Yucia W JECATUYHBIE JApoOU, HAXOIUTH
' NPUOTIKEHUS YHCET
2 UucnoBble 1 OYKBEHHBIE BBIPAYKEHUS
[Tonumate U ynoTpeOasTh TEPMUHBI, CBSI3aHHBIC C 3AIUCHIO CTCTICHU
2.1 Yyyciaa, HAXOAWTh KBaApaT M KyO 4YHCIIA, BBIUKMCIATH 3HAYCHHS
YUCJIOBBIX BBIPAKEHUM, COACPKAITUX CTETICHH
99 [Tonb3oBaThCs MpU3HAKAMHE JIETMMOCTH, PACKIIAIbIBATh HATypadbHbIC

YHrCJia Ha IIPOCTBIC MHOXKXHUTCIIN
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2.3

[Tonp3oBaThCs MacITabOM, COCTABIIATH MPONOPLUUN U OTHOLIEHUS

2.4

Ucnons3oBaTh OyKBBI Il  OOO3HAYEHUs] 4YHCEN TMPU 3aMUCH
MaTeMaTUYECKUX BBIPAKEHUH, COCTaBISATh OYKBEHHBIC BBIPAKCHUS
U (hOpMYyIIbl, HAXOJIUTh 3HAYCHUS] OYKBEHHBIX BBIPAKCHUI

2.5

HaxoauTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemienne TeKCTOBBIX 3a7a4

3.1

Pemmars MHOTOITIarOBBIC TEKCTOBBIC 331a49M APHU(PMETHUSCKIM CITOCOOOM

3.2

Pemiate 3aa4u, CBA3AHHLIC C OTHOIICHUCEM, IIPOIIOPHHOHAJIBHOCTBIO
BCJIMYMWH, NPOUOCHTAMH, pPCIIaTb TPU OCHOBHBLIC 3ad/la4iM Ha I[pO6I/I
" IPOUCHTLI

3.3

Pemware  3amauyu, coaepikalMe  3aBUCHUMOCTH,  CBSA3BIBAIOLLKE
BEJIMYUHBI: CKOPOCTb, BpEMsl, pPACCTOSHHE, LIEHY, KOJNYECTBO,
CTOMMOCTb, TPOM3BOAUTEIBHOCTD, BpeMs, 00BEM PabOThI, UCIIONIb3 Y
apudmMeTnyecKkue JEHCTBHUS, OICHKY, NPUKHIKY; TOJB30BaTHCS
€AMHULIAMHU U3MEPEHHS COOTBETCTBYIOINX BEJINYNH

3.4

CocTaBisITh 6YKBCHHBI€ BbIPAKCHHUA 110 YCJIOBHIO 3a1d4U

3.5

W3pnekarp  uHpOpMaIMIO,  NPEACTaBICHHYHO B Ta0auIax,
HAa  JUHEHHOW, CcTOjNO4YaToil  WIM  KpYroBOM  JIuarpammax,
WHTEPIPETUPOBATh NIPEACTABICHHBIE JAHHBIE, UCIIOJIB30BATh TaHHBIC
IIPU PELICHUH 3a]1a4

3.6

[IpeacraBnsate wuHOpPMAIUIO C TOMOIIBIO TaOJUIl, JIMHEHHOM
U CTOJ0YATON ArarpaMmm

Harnsnnasa reomerpus

4.1

[IpuBoauTh mHpHUMEpPHl OOBEKTOB OKPYXKAIOIIET0 MHUpPA, HMEIOLIUX
(dopMy M3YUEHHBIX T'€OMETPHUYECKHUX IIOCKUX M MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX 1 CHMMETPHYHBIX (HUTYD

4.2

N300paxkaTh C MOMOIIBIO IUPKYJS, JIMHEWKH, TPaHCIOPTUPA
HAa HEJIVMHOBAHHOW M KJIETYaTO OyMare u3y4eHHbIE IUIOCKHE
reoMeTpudeckue (GUrypbl 1 KOHPUIrypanuu, CAMMETPUYHBIE (PUTYPBI

4.3

[lonp30BaThCs TEOMETPUYECKHMMU MOHSATUSMH: PABEHCTBO (QUryp,
CUMMETPHUS; WCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3AHHYIO
C CUMMETPHEN: OCb CUMMETPHH, LIEHTP CHMMETPUN

4.4

Haxonuts BEIMUHHBI YIJI0B U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHUPA,
CTPOWUTH YIUIBI 3aJaHHOW BEJIIMYMHBI, IOJb30BATHCA IIPU PELICHUHU
3a71a4 TPaJlyCHOM MEPOU YIJIOB, PACIIO3HABATh HA YEPTEXKAX OCTPBIN,
IIPSIMOM, Pa3BEPHYTHIN U TYIIOU YIJIbI
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4.5

BreraucaaTs JJINHY HOMaHOﬁ, IIEpuMeETp MHOT'OYT' OJIbHHKA,
IIOJIb30BATLCA CAWMHHUIAMU HW3MCPCHHA OJIMHBI, BbIPpAKaTb OAHU
CANMHHUIBI U3MCPCHUA NJIMHBI YCPEC3 APYI'UC

4.6

Haxonuts, HCTIONIB3YysI UEPTEHKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITYTH Ha KBa{PATHOU CETKE

4.7

Boruucnsate mnomanas Guryp, cOCTaBiICHHBIX U3 MPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa30MEHNEe Ha MPSIMOYTOJIbHUKH, HA paBHBIC QUTYPHI,
JNOCTpauBaHUE 10 TNPSMOYIOJIbHUKA, IIOJb30BaThCSI OCHOBHBIMU
€OAMHUIAMHU H3MEPEHUsS IUIOMIAAW, BBIpaXaTb OIHU EIUHHIbI
V3MEPEHHUS TUIONIAAU Yepe3 Apyrue

4.8

PacniozHaBath Ha MOZAENAX M HM300paXKEHUSAX NUpPaMHUAY, KOHYC,
IWIMHIpP, MCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, T'paHb,
OCHOBAaHUE, pa3BepTKa

4.9

N300paxkaTs Ha KJIeTYATON Oymare mpsiMOYTOJILHBIN TTapaijIeICTTHIIE]T

4.10

Bbruncnare 00beM NpSAMOYroJbHOIO —MapajuleNenuiena, Kyoa,
MOJIb30BaThCSl OCHOBHBIMU €AMHUIIAMH U3MEPEHHS 00beMa

4.11

Pemarr HecnoXHEBIC 3aa9YM Ha HAXO0XICHUC TI'COMCTPHUYCCKHUX
BCIIMYHH B ITPAKTUYICCKUX CUTyallUAX

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon IIpoBepsieMBbIl DIIEMEHT COAEPKAHUS
1 HarypanbHeie uncia
Apudmernueckue IEHCTBHS ¢ MHOTO3HAYHBIMU HATypajJbHBIMUA YHCIIAMHU.
11 YucnoBble BbIpAKEHUS, MOPAJOK JEHCTBUI, HCHOIb30BAaHUE CKOOOK.
' Hcnonp3oBaHue MpH BBIYUCICHUSAX MTEPEMECTUTEIHLHOIO U COUETATEIHHOTO
CBOICTB CJIOXKEHUSI 1 YMHOXKEHHSI, PacIpeIeMTEeIbHOTO CBOMCTBA YMHOKEHHS
1.2 OxpyrieHue HaTypaibHbIX YUCEIl
13 JlenuTtenu n KpaTHbIE YHCIIA, HAMOOIBIINNA OOLIUI NEIUTENh U HAUMEHBLIEE
' obuiee kpatHoe. J[eTMMOCTh CyMMBI U IPOU3BEICHUS
1.4 JleneHue ¢ ocTaTKOM
2 Hpobu
21 OObIKHOBEHHAas! JpoOb, OCHOBHOE CBOMCTBO ApPOOH, COKpalleHue IpoOei.
' CpaBHeHUe U yopsiiouMBaHue 1pooei
29 Pemenue 3a1ay Ha HAXOXAEHUE YaCTH OT LEJIOT0 M LEJOro MO €ro 4acTH.

JIpoOHOE 4ncio Kak pe3ysbTaT AeJIeHUs
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[IpenacraBnenue JecATUYHOW JpoOM B BHUJAE OOBIKHOBEHHOM JIpoOu

2.3
Y BO3MOXKHOCTb IIPEJCTaBICHNs OOBIKHOBEHHOU JpOoOU B BUJIE NECATUYHON
Jlecsituunble aApoOM U MeTpUYecKas cucremMa Mmep. ApudpmeTuueckue
2.4 | ICUCTBUS W YHUCJIOBBIC BBIPAKCHUS C OOBIKHOBEHHBIMH U JICCATUYHBIMH
JIPOOSIMHU
25 OtHomieHue. JleneHne B JaHHOM OTHOLIEHMH. MacmTad, Mponopuus.
' IIpruMmeHenune mponopuui Mpy pEeUICHUH 3a1a4
[Tonsitue mporeHTa. Beruucienne mporieHTa OT BETUYUHBI M BEITMYUHBI
2.6 | 1o ee mpoieHTy. BeipaykeHne mpoIeHTOB AECATUIHBIME Ipo0siMu. Perenue
3aJ1a4 Ha MPOLEHTHI. BripakeHre OTHOIIEHUSI BEJIMYMH B MPOLIEHTaX
3 [TonoxxutenbHbIE U OTPULIATENBHBIC YUCIIA
[lonoxurenpHble U OTpULATENbHBIE Uyncia. Llensle yncna. Moayne uucna,
3.1 |reoMerpuueckas HHTepIpeTaluss MOAyJs uucia. M3o0paxkeHuwe yucen
Ha KOOpAMHATHOU MpsiMoi. YucnoBble NpoMexxyTKH. CpaBHEHUE YK CEN
39 Apudmernueckue ACUCTBUA C TOJOXKUTEIBHBIMA M OTPUIATEILHBIMU
' YHCIaMHU
[TpsimoyronbHas cucTteMa KOOpAMHAT HA IIOCKOCTH. KoopAawHAThl TOYKH
3.3 |Ha miockoctH, abcumcca u opauHara. lloctpoenwe Touek u  GuUryp
Ha KOOPJIMHATHOM TNIOCKOCTH
4 ByKkBeHHbIE BBIpAKEHUS
[Ipumenenne OykB 1O 3alUCH  MAaTEMaTUYECKHX  BBIPAKCHUH
41 u npemioxeHud. CpoiicTBa apudmMernueckux aercTBuil. bykBeHHBIE
' BBIPAYKEHUS U YMCIIOBBIE TIOJICTAHOBKHU. byKBEHHBIE paBEHCTBA, HAXOXKICHHUE
HEN3BECTHOI'O KOMITIOHEHTA
49 ®opmynbl, GOpMYNBI IEpUMETpa U IUIOMAAN MPSIMOYroJbHUKA, KBajapaTa,
' o0beMa mapajjienenuiena u Kyoa
5 Penrenue TeKCTOBBIX 327124
5.1 Perienne TeKCTOBBIX 337124 apu(METHUECKUM CIIOCOOOM
5 o Pemenue nornueckux 3agau. Pemenue 3anad nepeGbopoM Bcex BO3MOKHBIX
' BapHaHTOB
Pemenne 3amad, copepKammux 3aBUCHMOCTHU, CBSI3BIBAIOIINX BEITMYWHBI:
CKOpOCTb,  BpEMs, pacCTOSHUE, L€Ha, KOJIUYECTBO, CTOMMOCTb,
5.3 | MpOM3BOAMUTENHHOCTH, BpeMsi, 00beM paboThl. EAMHUIIBI H3MEPEHUsI: MacCHhl,

CTOMMOCTH, PaACCTOsAHUSA, BPEMCHH, CKOPOCTH. CBs3b MCXKAY CAWMHHULIAMU
HU3MCPCHUA Ka)K,HOI;'I BCJIMYHMHBI
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Pemenue 3a1a4, CBSA3daHHBIX C OTHOHNICHHUCM, IIPOIIOPHUOHAJIBbHOCTBIO

54
BEJIMYMH, TPOIICHTaMU; PEIICHUE OCHOBHBIX 3a/1a4 Ha IPOOH U MPOIICHTHI
55 Onenka W TpPUKHIKA, OKpyrieHue pesynbrata. CocTaBieHHe OYyKBEHHBIX
' BBIPQKCHUI 10 YCIIOBHUIO 3a/1a4H.
56 [IpencraBnenre NaHHBIX C MOMOIIBIO Tabmuil ¥ auarpamm. CromOuaTsie
' auarpamMmbl. YTeHUE KPyroBbIX AHarpaMmm
6 Harnsannas reomerpus
6.1 Touka, mnpsmasi, OTpe30K, Jyd, Yrojd, JIOMaHas, MHOTOYIOJIbHUK,
YETHIPEXYTOJBbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3aumHoe pacnosioxkeHue IBYX MNPsSMBIX Ha IJIOCKOCTH, MapajlieibHbIE
' npsIMble, IEPIEHANKYISPHBIE MTPSIMBbIE
6.3 W3mepeHne pacCcTOSHMUNA: MEXAy ABYMsS TOYKaMH, OT TOUKH O MPSIMOM,
' JUIMHA MaplIpyTa Ha KBaJIpaTHOM CETKe
6.4 | lI3MmepeHue 1 NOCTPOEHUE YIIIOB C MOMOLIBIO TPAHCIOPTUPA
65 Buael TpeyroibHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOJIbHBIM, TYIOYT OJIbHBIN,
paBHOOEIPEHHBIN, PABHOCTOPOHHUN
6.6 YetpipexyroiabHUK. [IpsSMOYronbHHMK, KBaapar: HCIOJIh30BAaHUE CBOWMCTB
' CTOPOH, YIJIOB, JHAroHajen
N300paxkenne reomerpuueckux (Uryp Ha HEIMHOBaHHOW Oymare
6.7 |c HCHONb30BAaHWEM LMPKYJS, JHMHEWKH, YrOJbHHKA, TPaHCIOPTHUPA.
[TocTpoeHus Ha keT4aTon Oymare
6.8 | Ilepumerp MHOTOYTOJIbHHUKA
[lonatue mmomaan  GUTYpHl, EAUHHUIBI  HU3MEPEHUS  IUIOLIA/IM.
6.9 | IIpubnmxeHHoe u3MepeHue miomanu Guryp, B TOM 4HCIe Ha KBaIpaTHOM
CEeTKe
6.10 | [IpuGamxeHHOE U3MEPEHHE JJIMHBI OKPYKHOCTH, TUIOMIAIH Kpyra
6.11 Cummerpusi:  UeHTpalibHasg, oceBasi U 3epkaibHas. [loctpoenue
' CUMMETPHUYHBIX (DUTYD
Harnsgasie PECTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuiesienumes, Kyo, npusma, nupaMmua, KOHyc, HMIUHAP, map U cdepa.
6.12 N3o00paxkxenne  mpocTtpaHcTBeHHbIX  (uryp.  [lpumepsl  pa3BepTok
' MHOTOTPAaHHUKOB,  LOWIMHApa ©  KoHyca. Co3pmaHue — Mopeneu
MPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpoBOJIOKH, MIIACTUIMHA U IPYTUX
MaTepHaoB)
6.13 [Tonsitue oobema, eqUHUIBI U3MepeHus oobeMa. OObeM TPSIMOYTOJIBLHOTO

napajuienenumnena, kyoa
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7 KIIACC
IIpoBepsieMmble TpeOOBaHMA K pe3yibTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbLHOM
MpOrpaMmblI
Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pazoBaTenbHOM MporpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHuUs
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 BeimmonHaTh,  couyeTas  YCTHBIE W TNHCHBMEHHBIE  TIPHEMBI,
' apumeTudecKre JeHCTBUS C PallMOHATILHBIMU YHCIIaMU
HaxomuTe  3Ha4YeHWS  YWCJIOBBIX  BBIPAKEHUW,  MPUMEHATH
1.2 Pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BEIYMCICHUS 3HAUCHUH JPOOHBIX
BBIPAXXEHUH, COJIEpPIKAIMX OOBIKHOBEHHBIE U JIECATUYHBIE 1po0U
[lepexomute OT omHOM (GOPMBI 3allUCH YWCEN K JAPYrou
13 (mpeoOpa3oBhIBaTh  JIECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JECATHYHYIO, B YAacCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO JIPpOOBb)
1.4 CpaBHUBATH U YIIOPSAIOUMBATH pAIIOHATILHBIC YKCTIa
1.5 OkpyriATs yucna
BBIMOMHATE MPUKUAKY U OIEHKY pe3ysibTaTa BBIUMCICHHUM, OIEHKY
1.6 3HAQYEHUM  YMUCJOBBIX  BBIPAKECHUW.  BBIIONHATH  ACHCTBUA
CO CTETICHSIMH C HAaTypallbHBIMH ITOKa3aTeIsIMU
17 [IpuMeHATh TpHU3HAKK JAETMMOCTH, PA3JIOKCHHE Ha MHOXHUTEIN
' HaTypaJbHBIX YUCEI
Pemarn MPAKTHUKO-OPUEHTUPOBAHHBIC 3aJa4uH, CBSI3aHHbIE
C OTHOILIEHHWEM BEJIMYMH, MPOMOPLUUOHATIBHOCTHIO  BEJIUYMH,
1.8 IPOLEHTAMU, MHTEPIPETUPOBATh pe3yJbTaThl peEUICHUs 3ajad
C  y4eToM  OrpaHUYeHH#,  CBSI3aHHBIX  CO  CBOMCTBaMH
paccMaTpUBaEMbIX 0ObEKTOB
2 AnreOpanuecKkue BhIpaKEHUs
21 Hcnonb3oBaTh aireOpanyeckyr0 TEPMHUHOJIOTUIO U  CHUMBOJIHKY,
' OPUMEHATH €€ B MPOLIECCEe OCBOEHUS y4EOHOro MaTepuana
29 HaxoauTh 3HadueHWsT OYKBEHHBIX BBIPAXCHUN TIPU  3aJaHHBIX
' 3HAYEHUSX MTEPEMEHHBIX
23 BreimonHAT TpeoOpa3oBaHMs IIEIOTO BBIPAKEHUS B MHOTOYJICH

IMPUBCACHUEM HO)106HBIX CJIara€MhIX, paCKpPbITHEM CKOOOK
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BrinmonHsaTh YMHOKXCHHC OJHOYJICHA Ha MHOI'OYICH WM MHOI'OYJICHA

2.4 Ha MHOTOWIEH, MPUMEHATh (OpMYJbl KBajJpaTa CyMMbl M KBaJpara
pa3HOCTH
Ocy1ecTBISATh pa3ioKeHUE MHOIOWIEHOB HA MHOXKHUTENN C TOMOILBIO
2.5 BBIHECEHHS 32 CKOOKH OOIIET0 MHOXKUTENS, TPYIITUPOBKHU CIaraeMbiX,
npUMeHeHUs: (HOpMyJI COKPALLIEHHOTO YMHOXEHUS
26 [TpumensTh npeoOpa3zoBaHKsi MHOTOUWICHOB IS PEIICHUS Pa3TuYHbIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKH
97 Hcronp30BaTh CBOMCTBA CTEIEHEN C HATypajbHBIMU [OKa3aTEIIMU
' JUIs IpeoOpa30BaHus BbIPAXKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemare nmMHEVHBIE ypaBHEHUsS C OJHOW IIEPEMEHHOW, IPUMEHSS
3.1 IIpaBuja IepPexoaa OT UCXOMHOIO YPAaBHEHMS K PaBHOCWIBHOMY E€MY.
[IpoBepATh, ABISETCA JIM YUCIO KOPHEM YPaBHEHUS
39 [Ipumensitb rpaduueckue MeTOAbl NPU PEUICHUH JMHEWHBIX
' YpPaBHEHHI U UX CUCTEM
33 [TonGupate mpuMepsl map YKUCce, ABISIOIUXCS PEIIEHUEM JIMHEHHOTO
' YPaBHEHHUs C IBYMsI IIEPEMEHHBIMU
Crpoutb B KOOPAMHATHOW MJIOCKOCTU TpaUK JMHEHHOTO YpaBHEHUS
3.4 C IByMS TIEpEMEHHBIMU; MOJIB3YAICh TpadUKOM, IPUBOIUTH IPUMEPHI
penieHus ypaBHEHUS
35 Pematp cucTeMbl ABYX TUHEMHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU,
' B TOM 4HCJIE TpapUUECKU
CocTaBasTh M pelIaTh JUHENHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH MO YCIOBHUIO 3a/1a4d, HUHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4M IOJIyYEHHBIN pe3yabTaT
4 Koopaunate! u rpaduku. OyHxuu
N300paxatb Ha KOOPAMHATHOM MNpPSMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3aIlUCHIBATH
YUCJIOBbIE MPOMEXYTKU Ha AJIreOpanyecKoM S3bIKe
49 OTMeuaTp B KOOPAWMHATHOM IIJIOCKOCTHM TOYKM II0 3aJaHHBIM
' KOOpIUHATAM
43 Crpoutb rpaguku auHeHbIX QyHKIUNA. CTpouTh rpaduk GyHKIUH

y =[x
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4.4

OnuceiBaTh ¢ MOMOIIBIO (PYHKIUN H3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEIMYMHAMHU: CKOpPOCTb, BPEMS, PACCTOSHHE, ILIEHY, KOJIUYECTBO,
CTOUMOCTb, ITPOU3BOIUTEIBLHOCTD, BPEMsI, 00bEM pabOThI

4.5

HaxoauTe 3HaueHne pyHKIIMU 10 3HAYEHHIO €€ apryMeHTa

4.6

[Tonumate rpaduueckuil crnoco0 TMPEACTABICHUS W  aHalu3a
uHQOpMaNMK, W3BJICKAaTh W HHTEPIPETUPOBATH WHOOPMAITUIO
U3 rpauKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEMN

BeposiTHOCTB M cTaTucTHKa

5.1

Yurate HHPOpMAIIHIO, IPEICTABICHHYIO B TA0IMIIaX, HA JUarpaMmmax,
OPECTaBIATh JaHHbIE B BHUJE TaONIUL, CTPOUTh JHUArpPaMMBI
(cronOuKoBBI€ (CTONOYATHIE) U KPYTOBBIE) MO MACCHBAaM 3HAYEHHI

5.2

OnuceiBaTh H HHTCPIPETUPOBATE PCAJIbHBIC YHMCIIOBBIC JIAHHBIC,
MpCaACTaBJICHHLIC B Ta6JIHIIaX, Ha JuarpamMmax, I‘pa(bI/IKaX

5.3

Hcnonp3oBaTh 171 ONMCAaHWS  JI@HHBIX  CTATUCTHYECKHE
XapaKTepUCTUKU: CpefHee apu(pMeTHYecKoe, MeauaHa, Haubopliee
Y HauMEHbIIIEE 3HAYEHUs, pa3Max

5.4

HNmets npeacTaBieHue o CIy4aliHOM U3MEHYMBOCTH Ha IIPUMEPAX 1IEH,
GU3UYECKUX BEJIWYUH, AHTPONOMETPUYECKUX JaHHBIX, HMETh
MPEJICTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH

['eomerpus

6.1

Pacnio3HaBath M3ydeHHbIE T€OMETpUUECKHE (UTYPBI, ONPEAETSATh UX
B3aMMHOE PACMOJIO)KEHUE, M300pa)kaTh TeOMETpUYECKue QUryphl,
BBITNIOJHATh YEPTEXHU M0 YCIOBHIO 3adadd. M3MepsATb JIMHEHHBIE
Y YIJIOBBIE BEIMYMHBL. Pemars 3a1aun Ha BBIYUCIIEHUE JITIMH OTPE3KOB
Y BEJIWYHH YIJIOB

6.2

Jlenath rpyOyr0 OIIEHKY JMHEWHBIX U YITIOBBIX BEJIUYMH MPEIMETOB
B pEaJIbHOM >KHU3HHU, Pa3MEPOB MPUPOJHBIX OO0BEKTOB. Paznuuarh
pa3Mepsl 3TUX OOBEKTOB IO MOPSAAKY BETUYHHBI

6.3

CTpOI/ITI) YCPTCKU K TCOMCTPUICCKUM 3aladaM

6.4

ITonb30BaTbCs NPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BATh
IPU3HAKH U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJbHUKOB ITPH PELLICHUH
3a1a4

6.5

[IpoBOOMTE  JIOTMYECKME  paACCyKIEHUS C  HCIOJIb30BAHHEM
TEOMETPUUYECKUX TEOPEM

6.6

[Tonb3oBaTbCs IPU3HAKAMHU paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAHbI, IPOBEICHHOW K THIIOTEHY3€E
NPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU TEOMETPUUECKUX 3a7au
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6.7

OnpenensTe napauieTbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPbHIE
oOpa3yeT ¢ HUMHU cekyias. Onpeaensits NapauieIbHOCTh MPSMBIX
C IOMOUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOU MPAMOM 10 TOUEK
JIPYrou npsiMoun

6.8

Pemrars 3amaun Ha KireTyaTroi Oymare

6.9

[IpoBOAUTL BBIYUCIACHUS U HAXOJIUTh YHCJIOBbIE U OYKBEHHBIC
3HAQYEHHS YIJIOB B TE€OMETPUUYECKUX 33Jadyax C HCHOJIb30BAHUEM
CYMMBI YIJIOB TPEYrOJIbHHKOB U MHOTIOYTOJIbHHKOB, CBOWCTB YTIJIOB,
00pa30BaHHBIX TMPU TEPECEUCHUH JIBYX IMapajlieIbHbIX MPSMbIX
ceKyleu. Pemares npakTuyeckre 3aa4yn Ha HaX0XKIEHUE YIJIOB

6.10

Brnagetp 1NOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh
ONpenessITh OHCCEKTPUCY YyIJla U CEPEeIUWHHBIA MEePHeHAUKYIAP
K OTPE3KY KaK T€OMETPUYECKHE MECTA TOUEK

6.11

@opMynMpOBaTh ONPEIACICHUs OKPYXKHOCTM M Kpyra, XOpAbl
U JHaMeTpa OKPYKHOCTH, IOJIb30BAaTbCS HX CBOWCTBAMM. YMETh
IIPUMEHSTBH OTU CBOMCTBA MPU PEIICHUU 3a/1a4

6.12

Bnanerp moHATHEM ONHMCAHHOM OKOJIO TPEYTOJbHHKA OKPYKHOCTH,
yMETh HaxoAuTh €€ LeHTp. [lomp3oBarbest (akTamMum O TOM, YTO
OMCCEKTPUCHI YIJOB TPEYrOJbHUKA MEPECEKaloTCsl B OJHOM TOYKeE,
U O TOM, YTO CEpEAUHHbIE MEPHEHAUKYJSAPbl K CTOpPOHaM
TPEYroJIbHUKA MIEPECEKAOTCS B OHOM TOYKE

6.13

Brnaners mnoHsATHEM KacaTeabHOM K OKPYKHOCTH, IIOJB30BATHCS
TEOPEMOM O TMEPHEHIMKYISIPHOCTH KacaTelbHOW M pajauyca,
IIPOBEJEHHOr 0 K TOUKE KaCaHUs

6.14

ITonp30BaThCs HpOCTCﬁH.IPIMPI ICOMCTPUYCCKMMHU HCPABCHCTBAMU,
ITIOHUMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTE OCHOBHBIE T€OMETPHUUYECKHE IOCTPOCHUS C MOMOIIBIO
UPKYJIA U JTUHEHKH

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon [IpoBepsieMBlil AIEMEHT COACPKAHUS
1 Yucna v BEIYUCIICHHS
Jpobu OOBIKHOBEHHBIE U AECCATHUYHbBIC, IEPEXO] OT OAHOU (HOPMBI 3aluch
1.1 npobeit k apyrou. lloHaTHe palmoHAILHOTO YHCIA, 3allKCh, CPaBHEHUE,

YIOPAA0YUBAHNC PAIUOHAJIBHBIX YHUCCII
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ApudpmMernyeckre ACHCTBUSA C pallMOHAJIbHBIMHU yuciaaMH. Pemenue 3amay

1.2 .
U3 peaJbHON MPAKTUKU Ha YacTH, Ha ApolOu
13 CreneHp C HaTypaJbHBIM TIOKa3aTeleM: OIpeAeTeHHe, Mpeodpa3oBaHue
' BBIPQXCHUI HAa OCHOBE OIPEIETICHMSI, 3a1Ch OOJBIINX YHCET
14 [TporeHTHI, 3aUCh POIICHTOB B BHIE ApoOU U ApoOH B BHUAE MPOICHTOB.
' Tpu ocHOBHBIE 3371241 Ha TIPOIICHTHI, PEIICHUE 3a]1a4 U3 peaTbHON MPaAKTUKH
15 [IpumeHeHrne TPU3HAKOB JEIMMOCTH, PA3OKCHHE Ha MHOXHUTENN
' HATypaJIbHBIX YHCET
16 PeanbHble  3aBUCMMOCTHM, B TOM uucie TpsMmas U oOpaTHas
' MPOMOPLIUOHATTLHOCTH
2 Anrebpandeckue BbIpaKeHUs
21 IlepeMeHHBIE, YUCIOBOE 3HAUEHUE BBIPAKEHUS C IEPEMEHHON. [lomycTrMbie
' 3HAYEHUS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXKIY BETUYMHAMU B BHUAEC (POPMYIIBI.
' Berancienus mo popMynam
93 [IpeoOpazoBanue OyKBEHHBIX BBIPQKECHHUH, TOXJAECTBEHHO paBHBIC
' BBIPKCHHSI
2.4 CBoiicTBa CTENEHU C HATYypaJIbHBIM MOKa3aTelIeM
25 OnnouneHsl 1 MHOTOUJICHBI. CTeneHh MHOTOWIeHa. Cllo)keHne, BEIYUTaHHe,
' YMHOXEHUE MHOTOYJICHOB
@opMynbl  COKPAIICHHOTO YMHOXKEHHS: KBagpaT CyMMBI U KBajpar
2.6 |pasHoctn. Dopmyia pa3HOCTH KBaApaToB. Pa3nmokeHne MHOTOWICHOB
HA MHOXHUTEIN
3 VYpaBHeHus
31 VYpaBHeHUe, KOpEeHb YpaBHEHUS, MpaBuUiia MpeoOpa3oBaHUsI ypaBHEHWS,
' PaBHOCWJIBHOCTh YpaBHEHUH
39 JIuHeiHOe ypaBHEHME C OJIHOW NEPEMEHHOM, YHCIIO KOPHEN JIMHEHMHOIO
' yYpaBHEHUS, pEeLICHUE JIUHEHHBIX YpaBHEHUN
33 CocraBrieHue ypaBHEHHI MO yCIOBHIO 3a7aun. PeleHne TeKCTOBBIX 3ajad
' C MOMOIIIBIO YPaBHEHHI
3.4 | JluneitHoe ypaBHEHHUE C IBYMsI TIEPEMEHHBIMU U €T0 TpauK
Cucrema AByX JIMHEHMHBIX YpaBHEHUW C JBYMs MEpEeMEHHbIMU. PerieHue
3.5 CUCTEM YpaBHEHUN CIIOCOOOM IMOACTAHOBKH. [IpuMepsI perieHnst TEeKCTOBBIX

3a71a4 C MOMOUIBIO CUCTEM YPABHEHUH
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4 Koopaunate! u rpaduku. OyHKIIIHA
4.1 KoopannaTa TOYKM Ha IpAMON
49 YucnoBele TpoMexyTKu. PaccTosiHue Mex 1y AByMs TOUKaMU KOOPIUHATHON
' npsAMOi
43 [IpsimoyronbHas cuctema koopaunat, ocu Ox u Oy. Alcrucca u opuHaTa
' TOYKHU Ha KOOPAMHATHOW IJIOCKOCTH
44 [Tpumeps! rpaduxoB, 3aganubix Gopmynamu. Urenne rpadmkoB peaibHBIX
' 3aBUCHMOCTEN
4.5 |Ilonsarue ¢pynkun. I'padux pynkunn. CBoicTBa PyHKIIHIA
4.6 | Jluneiinas ¢yukuus, ee rpapuk. I'paduk GyHkmu y = |X|
47 ['paduyeckoe penieHre JIUHEWHBIX YpPaBHEHUM W CHUCTEM JIMHEHHBIX
' ypaBHEHUI
3) BeposiTHOCTB 1 cTaTUCTUKA
[IpencraBiieHre JaHHBIX B BUJIE TA0JIUL, JUarpaMM, rpadukoB. 3aroIHEHUE
Ta0JIUI, YTEHUE M IOCTPOCHHE IUarpaMM (CTOJOMKOBBIX (CTOJOYATHIX)
5.1 U KpyroBbiX). YUrTeHue rpauKoOB pealbHbIX MHporeccoB. 3BieyeHue
uH(boOpMalMu U3 JMarpaMM U TaOJIML, KCIOJb30BaHUE M UHTEpIIpEeTalus
JTAHHBIX
OnucaTenbHas CTaTHCTHKA: CpelHee apu(dmeTrnueckoe, MeauaHa, pa3max,
5.2 HanOOoJIbIIIEe U HAMMEHbIIIEE 3HAYEHUST Ha0Opa YMCIIOBBIX TaHHBIX. [IpumMepsr
CIIy4aliHOM M3MEHYUBOCTH
CrnyyaliHbIil SKCHepUMEHT (OIBbIT) U ciay4ailHoe coObiTHe. BeposiTHOCTBH
5g |1 HacToTa. Posib ManoBeposSTHBIX M MPAKTHYECKH TOCTOBEPHBIX COOBITHUIA
' B Ipupone M B obOmectBe. MoHeTa W WurpaibHas KOCTb B TEOPUHU
BEPOATHOCTEN
I'pad, Bepmunua, pedbpo. Crenenp BepmmHbL Ywcmo pedbep U cymMMmapHas
54 crenenb BepiuH. [IpencraBnenne o cBsizHocTH rpada. Llenu u nukist. [Tytu
' B rpadax. O6xox rpada (ditnepoB myth). IlpencraBnenue 00
OpPUEHTUPOBAHHOM rpade. Penienue 3aga4 ¢ nomoibio rpadoB
6 ['eometpus
HauanbHbie noHsTus reomerpun. Touka, npsmasi, OTpe30K, Jyd. Yroin. Buabl
6.1 |yrmoB. BeprukampHbie U cMexHBbIe yribl. buccekrpuca yrma. Jlomanas,
MHOTOyroJibHUK. [lapaiinenbHoCTh U NepHeHANKYIIPHOCTh MPSIMBIX
6.2 Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHH.

[IpuMepbl CUMMETPHH B OKPYXAIOIIEM MUPE
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OCHOBHBIE MOCTPOCHHS C MOMOIIBIO LUPKYJIS U JIMHEUKU. TpeyrojbHUK.

6.3 .
Bricora, mennana, OuccekTpuca, ux CBOicTBa
6.4 PaBHOOEApEHHBII M  PABHOCTOPOHHHUH TpEeYroiabHUKH. HepaBeHCTBO
' TPEYTOJIbHUKA
65 CpolicTBa M TpPHU3HAKKM PABHOOEAPEHHOIO TpeyrojbHuka. I[lpu3Haku
' pPaBEHCTBA TPEYTOJHLHUKOB
6.6 CpoiicTBa W TpuU3HAKU MapawieldbHbIX nOpsMbix. CymMa  yrjos
' TpeyrojibHUKa. BHELIHUE yIriibl TpeYrojbHUKA
[IpsiMoyrosibHbIA  TpeyroiabHUK. (CBOWCTBO MEIHUAHBI MPSMOYTOJIBHOIO
6.7 | TPEYrOIbHNKA, NIPOBEICHHOW K rumnoreHy3e. [Ipu3Haku paBeHCTBA
' MPSAMOYTOJBHBIX TPEYrOJIBHUKOB. lIpSIMOYronbHBIN TPEYTrOJIBHUK C YIJIIOM
B 30°
HepaBeHcTBa B IeOMETpPUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO
6.8 O JUIMHE JIOMaHOW, Teopema O OOJIbIIeM yriie U OOJIbIIeH CTOpOHE
TpEYroiabHUKa. [lepneHauKysip U HaKJIOHHAs
6.9 I'eomerprueckoe MecTO TO4YeK. buccekrtpuca yriia W CcepeIvHHBIN
' NEPIEHANKYJIIP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK
OKpyXHOCTb M Kpyr, XOpAa W JUWaMeTp, HUX CBOWCTBA. B3amMHOe
6.10 |pacnonokeHue OKpy)XHOCTH U mpsMod. KacatenbHas u  cekymas
K OKPY’KHOCTH
6.11 OKpy)XHOCTh, BOHMCaHHas B yroi. BrucaHHas v omucaHHash OKPY>KHOCTH

TPEYrOJIbHUKA
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8 KUIIACC
IIpoBepsieMmble TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM
NPOrpaMMbl
Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIbHOM MpOorpaMMbl OCHOBHOTO 00IIIETO 00Opa3oBaHUs
pe3yJbTara
1 Yucna v BBIYUCICHUS
Hcnonb3oBaTh  HayallbHbIE  MPEACTABICHHUS O  MHOXECTBE
11 JENCTBUTENBHBIX YHUCEI I CPABHEHMS, OKPYTIJICHUS U BBIYMCIICHMI,
' n300pakaTh JACUCTBUTENBHBIE YHCIA TOYKAMM Ha KOOPIMHATHOM
PAMOU
[IpumeHsATh MOHATHE apUPMETHUECKOIO KBaJpaTHOTO  KOpPHS,
19 HaXOJIWUTh KBaJpaTHbIE KOPHU, HCHOJb3Ys MpPU HEOOXOAUMOCTH
' KaJIbKYJISATOP, BHITOJIHATE NPeoOpa30BaHUs BbIPAKEHUH, COEPIKALUX
KBaJpaTHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEMN
13 Hcnonp3oBaTh 3amucu OOJBIIMX W MAIbIX YHCENT C IOMOILBIO
' JECSITUUHBIX ApoOel u creneneit yucna 10
2 AnreOpanuecKkue BhIpaKEHUs
[IpyMeHsATh MOHATHE CTENEHH C LEJIbIM MOKAa3aTeleM, BBINOJIHATH
2.1 mpeoOpa3oBaHusl BBIPAKECHUM, COACPXKAIIMX CTENEHU C IEIbIM
NOKa3aresieM
BrInonHATh  TOXKAECTBEHHBIE  MPEeoOpa3oBaHUsl  PallMOHAJIBHBIX
2.2 BBIDAKECHUM Ha OCHOBE MPABUJ JEHUCTBUM HAJ MHOIOWICHAMH
U anreOpanyecKuMHu IpoosiMu
2.3 PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOKHUTEIN
24 [IpumensTh npeoOpa3oBaHusl BBIPAKEHUN ISl PEIICHUs Pa3IUYHBIX
' 3a]1a4 U3 MaT€MaTHKU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKA
3 VYpaBHEHUS U HEPAaBEHCTBA
Pemate JnuHelHbIE, KBaJpaTHbIE YPAaBHEHUS M PALMOHAIbHBIE
3.1 YpaBHEHMSI, CBOASIIHUECS K HUM, CUCTEMbI JBYX YPaBHEHUU C IBYMs
IEPEMEHHBIMU
[IpoBomuTh NpPOCTEHIINE MCCIENOBAHUSA YPAaBHEHHM W CHUCTEM
39 YpaBHEHWI, B TOM UHCIE C NOpPUMEHEHUEM TpaduuecKux

Mpe/CcTaBlIeHn (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WU CHCTEMa
YpaBHEHUM pELICHUS], €CIIA UMEET, TO CKOJIBKO, Y TIPOYEE)
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3.3

[lepexoguTs OT ciOBeCHOM (OPMYIUPOBKM 3a7aud K €€
anreOpanyeckod MOJIEIM C TIOMOIIBID COCTaBJIEHUS YpaBHEHHUS
WIH CHCTEMbl YpPaBHEHMI, HMHTEpPIPETHPOBATh B COOTBETCTBHUH
C KOHTEKCTOM 3aJ]a4M MOJYyYEHHBIN pe3yabTaT

3.4

[IpumeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsI CPABHEHHUS, OLICHKHU,
pelaTh JMHEWHbIE HEPABEHCTBA C OJTHOU MEPEMEHHON U UX CUCTEMBI,
JTaBaTh  rpaUYEeCKyr0  WJLTIOCTPAIIMI0O  MHOXKECTBA  PEIICHHM
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMU

4.1

[lonumMaTh W HCHOJB30BATH (YHKIMOHAJIBHBIE MOHATUS M SI3BIK
(TepMUHBI, CHUMBOJIMYECKHE OOO3HAYEHHUs), ONPENesTh 3HAYCHUE
(GYHKIMU 10 3HAYEHHUIO apryMEeHTa, ONpeNessiTh CBONCTBA (PYyHKIIMU
1o ee rpapuKy

4.2

k

Ctpouts rpaduku 3MeMEHTApHBIX (QYHKIMNA BUJA: y=;, y = X2,

y = X3, y = |x|, onMCcBIBaTh CBOMCTBA YUCIOBOM (YHKLUH IO €€
rpaduKy

BepositHOCTE M cTaTHCTHKA

5.1

M3Bnekarh W mOpeoOpa3oBbIBaTh HHGOPMAIINIO, TPEACTABICHHYIO
B BUJE TaOmul, Auarpamm, rpauKoB, MPEACTaBIATh JaHHbIE B BHUJIE
TabJIull, JUarpaMm, rpaukoB

5.2

OnuceiBaTh JTaHHBIE C TOMOLIBIO CTATUCTUYECKHX I1OKA3aTeJNCH:
CpPeIHUX 3HAUYeHHM W Mep pacceuBaHus (pa3max, AucCHepcus
Y CTaHJapTHOE OTKJIOHEHUE)

5.3

HaxoauTh 4acTOTHI YUCIOBBIX 3HAYEHHUI M YaCTOTHI COOBITHH, B TOM
YHUCIIe N0 pe3yJibTaTaM U3MEPEHU U HAOII0ICHUM

5.4

HaXOIII/ITB BCPOATHOCTH CHyIIafIHBIX COOBITHH B OIIbITax, 3Hasid
BCPOATHOCTH J3JICMCHTAPHBIX CO6I>ITI/II>'I, B TOM 4YHCJIC B OIIbITax
C pPaBHOBO3MOXHBIMH 3JICMCHTAPHBIMHU COOBITHUSIMH

5.5

Hcnonb3oBaTh rpa(bnqecxne MOICIIM: ACPCBO cnyqaﬁﬂoro
9KCIICPUMCHTA, JharpaMMBbl Eﬁnepa, qHUCJIOBasd IMpsaMast

5.6

OnepupoBaTh NOHATHUSIMHU: MHOKECTBO, MOJIMHOKECTBO; BBIMOJIHSIThH
omepalvy  HaJl MHOXECTBaMM: OObEIMHEHUE, TMEePEeceUeHHUe,
JIOTIOJTHEHUE; TMEPEYUCHATh AJIEMEHThl MHOXECTB, MNPUMEHSTH
CBOMCTBA MHOKECTB
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5.7

Hcnonp3oBaTh rpaduueckoe MPeACTaBICHUE MHOXECTB U CBA3CH
MEXAY HUMHU JUIsl ONUCAaHUS MPOLECCOB W SIBICHUH, B TOM YHUCIE
IIpU pElIeHUH 337a4 U3 APYrux y4eOHBIX IPEIMETOB U KYypCOB

['eomeTpus

6.1

Pacro3HaBaTh OCHOBHBIC BHJIbI YETHIPEXYTrOJBHUKOB, UX 3JCMEHTHI,
IOJIb30BaThC WX CBOMCTBAMU IPU PCIICHHH TI'€OMETPHUECKHUX
3a1a4

6.2

[IpuMeHsATH CBOWMCTBA TOYKH MEPECEUEHUS MEAUAH TPEYroIbHHUKA
(eHTpa mMacc) B PelICHUH 3a]1a4

6.3

Bnagere mnoHsTHEM CpeaHEW JHMHUM TPEYTrOJbHUKA W TPAICLUU,
MPUMEHATh KX CBOWCTBA MPH PEIIEHHH T'€OMETPUUYECKUX 3ajad.
[Tonb3oBatbes TeopeMort dasneca U TEOPEMOM O MPONMOPIHUOHATBHBIX
OTpe3Kax, IPUMEHSTh UX JJISI PELICHHS TPAKTUUECKUX 3a]1a4

6.4

[IpumeHsTh mNpu3HAKM TMOAOOUS TPEYrOJbHUKOB B  PEHICHUH
reOMETPUYECKUX 3a1a4

6.5

[Tonw3oBatrbest Teopemoit [ludaropa nas pernieHus reoMeTpudecKux
U TpakThueckux 3agad. CTpouTh MaTeMaTUYECKyl0 MOJIEJb
B IPAKTUYECKUX 33]1a4ax, CAMOCTOSTENbHO JIeJIaTh YEPTEK U HAXOAUTh
COOTBETCTBYIOIIIHUE IITUHBI

6.6

BJ'IaI[GTB IMOHATHAMMA CHHYC4, KOCHMHYCAa WM TaHI'CHCA OCTPOro yrjia
MpsAMOYTOJIBHOTO TPCYTOJIbHHKA. [Tonp30BaThCsd ATUMHU MNOHSATHUSIMH
A pCIICHUA ITPAKTHYCCKUX 3ada4

6.7

Boruncnate  (pazauuHbIME - cioco0aMu) IUIOINAAb TPEyroJIbHUKA
U IUIOLIAJAX MHOTOYTOJNBHBIX (Uryp (IOJB3YSCh, TIe HEOOXOIUMO,
KAJIBKYIATOpOM). [IpUMEHATh MONy4eHHbIE YMEHHS B MPAKTUYECKUX
3aa4ax

6.8

Bnanerp  moOHATHSIMM ~ BOMCAHHOTO M LEHTPAJIbHOTO  yIja,
UCIIO0JIb30BaTh TEOPEMbI O BIIMCAHHBIX yIriax, yriiax MEXIy XOopJIaMu
(CeKylMMH) U yriie MEXJy KacaTelIbHOM M XOpJIOH MpU pelieHuu
FEOMETPUYECKUX 3a/1a4

6.9

Brnagete MOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH
CBOWCTBA ONKMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PELLIEHNUH 3a]1a4

6.10

[IpyMeHAT, TOMYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH
MAaTeMaTH4YECKUE MOJEIU U1 33/1a4 PeajbHOW KU3HU U IIPOBOJUTH
COOTBETCTBYIOIIUE  BBIYMCICHUS C  MPUMEHEHHEM  MOoJa00us
¥ TPUTOHOMETPHUH (TIOTB3YSACH, T/I€ HEOOXOAUMO, KATLKYISITOPOM)
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IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon [IpoBepsieMblii AIIEMEHT COACpKAHUS
1 Uucna v BBIUKUCICHUA
11 KBanpaTtHbiii kopeHb u3 uucna. [loHste o0 HppalMOHAIBLHOM YHCIE.
' JlecsaTnaHbIe MPUOIMKEHUS UPPATMOHATBHBIX YHCETT
CpoiicTBa apu(METHUECKMX KBaJpPAaTHBIX KOPHEH W WX MPUMCHCHHUE
1.2 K  TpeoOpa3oBaHUIO  YHCIOBBIX  BBIPQXKEHUW M BBIYHCICHUSIM.
JIeMCTBUTENBHBIE YHUCTIA
1.3 | CremneHb ¢ ueabIM MokazaTesneM U ee cBoiicTBa. CTaHapTHas 3allKich Yucia
2 Anrebpandeckue BbIpaKeHUS
21 KBagparHelii  TpexX4jeH,  pas3lOKEHHE  KBAaApaTHOIO  TPEXWICHA
Ha MHOXKHTEITN
2.2 | AnreGpanueckast Apoob. OCHOBHOE CBOMCTBO aredpandeckoi 1poou
2.3 | CrnoxeHue, BBIYUTAaHUE, YMHOKEHHE, JIeJIEHNE alreOpandeckux apooen
2.4 | PanmoHanbHBIC BRIPAKCHUS M X TIPEOOpa30BaAHUE
3 YpaBHEHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, GopMyna KOpHEW KBaJgpaTHOTO ypaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHU, CBOASAIINUXCS K IMHEMHBIM U KBaJPaTHBIM
3.3 | I[Ipocreiimue npoOHO-paIiiOHAIbHBIE YPABHEHHUSI
['paduueckas unTEepnpeTanus ypaBHEHUH ¢ JBYMs IEPEMEHHBIMU U CUCTEM
3.4 | IMHENHBIX ypaBHEHUH ¢ ABYMs NepeMeHHbIMU. [IpuMepsl petieHus cuctemM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU
3.5 | Pemenue TEKCTOBBIX 3a/1a4 aNredOpandeckum crocooom
3.6 | YucnoBbie HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ OTHOM NTEpEMEHHON
3.8 PaBHOCHUJIBHOCTH HEPABEHCTB
3.9 JIuHeHbIe HEpaBEHCTBA C OAHOM IIEPEMEHHON
3.10 | CucreMbl TMHEHHBIX HEPABEHCTB C OJHON TIEpeMEHHON
4 DyHKIIUH
41 [Tonsitue ¢Qynakmuu. OOmacTh omNpeneneHuss W MHOXECTBO 3HAYEHUU

¢bysakuuu. CriocoObl 3aaHus QyHKIMMA
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4.2 | I'padux ¢pyakiun. Urenne cBocTB pyHKINU O ee TpaduKy
4.3 | IIpumepsl rpaduKoB QYHKINH, OTPAXKAIOMINX peabHbIC IPOIECCHI
44 @OyHKUMK, ONUCHIBAIOIIME TPSAMYI0 M OOpaTHYIO MPONOPLUOHAIIBHBIC
' 3aBHCUMOCTH, UX TPapHKH
45 |Oyrkmuny=x2% y=x3
46 | dynkuuu Y =X,y =X
4.7 ['paduueckoe pelieHrne ypaBHEHUN U CUCTEM ypaBHEHUN
5 BeposiTHOCTh U cTaTUCTHKA
5.1 |IlpeacraBneHue JaHHBIX B BUAE TAOIUI, 1UarpaMM, rpadukoB
5 o MHOXeCTBO,  2JIEMEHT  MHOXKECTBA,  NOAMHOXecTBO.  Omnepauuu
' HaJ MHOXECTBaMU: 00bEINHEHHE, TIEPECEUCHHE, JOMOTHECHUE
53 CpoiictBa  omepauuii  HaJl  MHOXKECTBaMHU: HEPEMECTUTENIBHOE,
' COYETATENbHOE, PACHPENEIUTEIBHOE, BKIIIOUEHUS
5 4 Hcnonb3zoBanue rpaduyeckoro MmpeacTaBiICHUs MHOXKECTB JUIsl ONMHMCAaHUs
' pEAIbHBIX IPOLIECCOB U SIBICHUI, IIPHA PEILICHUH 3a/1a4.
55 N3mepeHne paccenBaHus JaHHBIX. JlUcnepcrs U CTaHAAPTHOE OTKJIOHEHUE
' YHCIIOBBIX HA0OPOB. J{narpamma paccemBaHUs
DneMeHTapHble COOBITHSL cliydaiiHOro onbita. CiydallHble COOBITHS.
56 BepositHocT  coObITHii. ONBITEI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU
' coobiTusiMu.  CrydaiiHelii  BbIOOp. CBsi3b  MEXAY MaJOBEPOSTHBIMU
U TIPaKTUYECKU JOCTOBEPHBIMU COOBITUSIMH B PUPOJIE, OOLIECTBE U HAyKe
HepeBo. CBoiicTBa [€peBbEB: E€IWHCTBEHHOCTh IYTH, CYILIECTBOBAaHUE
5.7 |BHUCSUYEH BEpIIMHBI, CBA3b MEXAY YHCIOM BEpIIMH W YHUCIOM pedep.
[IpaBuno ymuoxxenus. Pemenne 3agau ¢ momonibio rpagos
[IpotuBomonoxueie  coObiTHsi. Jmarpamma  Dinmepa. OObeauHEHUE
5.8 | u mepeceuenue coObiTuil. HecoBmecTtHbie coObITHS. DopMyna CIOKEHUS
BEPOATHOCTEN
5.9 YcnoBHas BepoATHOCTH. [IpaBuino ymHokenus. HezaBucrumbie cOOBITHS
[IpencraBiieHne SKCIEpUMEHTa B BHJE JepeBa. Pemenwe 3amau
5.10 |Ha HaxOXIECHHE BEpPOSATHOCTCH C TIIOMOIIBIO JIepeBa  CIy4alHOIO
JKCIIEPUMEHTA, THarpaMmm Jisepa
6 ['eomeTpus
6.1 YereipexyronpHuku. [lapamienorpamm, ero npu3HaKkyu U CBOMCTBA
6.2 [IpsimoyrosibHUK, pOMO, KBaJIpaT, UX IPU3HAKU U CBOMCTBA

129



denepanpHas pabouas mporpamma | Marematuka. 5—9 kinacchl (6a30BbIi yPOBEHB)

Tpamemnusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA H  TNPHU3HAKU.

6.3
[IpssMoyToNbHAS Tpanenus
6.4 Meron ynBoenust menuansl. LleHTpanbHas cumMmerpus. Teopema Daneca
' 1 TeopeMa O MPONOPLHOHAIBHBIX OTPE3Kax
6.5 CpenHure nuHAM TPEyrojabHUKa U Tpaneuuu. LleHTp Macc TpeyroyibHUKa
6.6 [lomobue TpeyroapbHUKOB, Kod(pduiment momodbus. I[lpusHaku mnomoOus
' TPEYroiabHUKOB. [IpuMeHeHne no1o0us npy perieHuy NPakKTHIECKUX 3a/1a4
6.7 dopmynel IS TUIOMIAAM  TPEYroJbHUKA, TapajuiesiorpaMma, pomoba
' U Tpareiuu
6.8 CpoiicTBa momazeit reomerpuueckux ¢uryp. OTHOLIEHHE TUIOMIACH
' OJJO0HBIX (HUTYD
6.9 Brruucnenue miomaaen TpeyroJbHMKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
' NPaKTHYECKHUX 3a/1a4
CuHycC, KOCUHYC, TaHT€HC OCTPOro yrja HpsIMOYTOJBbHOIO TPEYroJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE  TOXKAECTBO. |pUrOHOMETpPHUYECKHE
¢bynkuuu yriaos B 30°, 45° u 60°
6.12 BrnincanHbple ¥ LEHTPAIBbHBIE YIVIBL, YTOJ MEXAY KacaTeJIbHOM U XOPIOH.
' VYrasl MeXAYy XOpAaMU U CEKYILIUMU
6.13 | BnucanHble U ONMCAaHHBIE YETHIPEXYTOJbHUKU
6.14 B3anmHOe pacrnionoxkeHue IByX OKpyxHocTe. KacaHue OKpyKHOCTEH.

OO1ue KacaTenbHbIE K IBYM OKPYKHOCTSIM
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9 KJIACC
IIpoBepsieMmble TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM
MPOrpamMmbl
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOU
MIPOBEPSEMOTO o0pa3oBaTenbHOM IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHuUs
pe3yJibTaTta
1 Yuca 1 BBIYUCTIECHUS
11 CpaBHUBaTh W YHOPSAOYMBATH PALMOHAIBHBIE W MPpPALUOHAIBHBIC
' yucia
Brimonusate apudMeTrHdecKkue AUCTBUS C palliOHATLHBIMUA YHCIIaMH,
1.2 coueTasl YCTHbIE M NMUCHbMEHHBIE MPUEMBbI, BBIIOJHITh BBIYUCICHUS
C UPPALMOHAILHBIMU YUCIIAMU
13 Haxonuth 3HaueHUs] CTENEHEH C LEeNbIMU TMOKa3aTeIsIMU U KOPHEH,
' BBIYUCIISITH 3HAUEHUST YUCIIOBBIX BBIPAXKEHU
14 OKpyrasiTh  JEWCTBUTENIbHBIE  YHCJIA,  BBIMOJHATH  HPUKUAKY
' pe3yJibTaTa BHIYUCICHUM, OLICHKY YHCIIOBBIX BBIPAKCHUIN
2 YpaBHEHUS 1 HEPABEHCTBA
51 Pemare  snMHEWHBIE W KBaJpaTHbIE ypaBHEHUS, YpaBHEHWS,
' CBOJSIIIUECS K HUM, TTPOCTEHIIINE NPOOHO-PAIMOHATBHBIC YPaBHEHHUS
Pemars crucTteMsbl ABYX JTUHENHBIX YPABHEHUM C IIBYMS IIEPEMEHHBIMHU
2.2 Y CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBHIX OJHO YPaBHEHUE HE SBIISICTCS
JIMHEUHBIM
Pemate TekcToOBBbIE 3a7a4M aIreOpavuecKUM CIOCOOOM C MOMOIIBIO
2.3 COCTABJICHUS YpPAaBHEHUSA WA CHUCTEMBI JIByX YPaBHEHUU C JBYMS
NEPEMEHHBIMU
[IpoBoauTh TIPOCTEHIIINE WCCIECAOBAHUS YPABHEHUHW W CHUCTEM
ypaBHEHHUM, B TOM UHCIE C TPUMEHEHHEM TIpadruuecKux
2.4 IIPEACTaBICHUAN (manpumep, YCTaHABIIMBATh, MMEET  JH
YpaBHEHHE WJIM CHUCTEMa YpPABHEHUU peElIeHUs, €CId HMEET,
TO CKOJIBKO)
Pemiatr  nuHeliHbIE  HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
2.5 n300pakaTh pelieHue HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alUChIBATh
penieHre ¢ MOMOIIbI0 CHMBOJIOB
26 Pemarh cucTtembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
' BKJIFOYAIOIIME KBAJpaTHOE HEPABEHCTBO, U300paKaTh peEIICHUE
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CUCTCMblI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMChIBATh PCIICHHC
C IOMOIIIBIO CHMBOJIOB

2.7

Hcnonb3oBaTh HCPABCHCTBA IIPHU PCIICHUU PA3JIUYHBIX 3a1a4

OyHKIIMU

3.1

Pacno3naBarh  (QyHKIMKM ~ u3ydeHHbIX  BUJOB.  [loka3bIBaTh
CXEMAaTHUYECKH  PACIOJOXKECHHE Ha KOOPAMHATHOW  TIOCKOCTH

K
rpadgukoB GpyHkimi Buga: y =kx, y=kx +b, Y= YT ax?+bx+c

B 3aBUCHMOCTH OT 3HAYCHHUU KO3 (UIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMI

3.2

[loka3pIBaTh CXEMAaTHYECKU PACMOJNIOKEHUE HA KOOPAWHATHOMU

IUIOCKOCTH TpapuKkoB GpyHKUMN Buxa Y = Jx , ¥ = |X| u onuceiBarsb
CBOICTBa (DYHKLIHIA

3.3

Ctpouts u wu300pakaTh CXEMAaTHUYECKU TpauKu KBaJApPaTHIHBIX
(GyHKUUKA, ONMUCHIBATH CBOMCTBA KBAApPAaTHYHBIX (YHKIHMI IO HX
rpadukam

3.4

PacnioznaBatrh kBagpatuuHyro GYHKIUIO 1O (GopMyse, TPUBOAUTH
PUMEPHI KBAAPATUYHBIX (YHKIUHA W3 pEabHOW JKHM3HU, (PHU3UKH,
TCOMETPUHU

ApubdmMernueckast 1 reOMeTpUYecKasi MPOTPECCU

4.1

Pacro3HaBath apuPMETHYECKYI0O M TEOMETPHYECKYIO TPOTrPEeCCHUU
MIPU Pa3HBIX CIIOCO0aX 3aaHuUs

4.2

BbINoONHATh BBIYUCICHHUS C HKCIIOJIB30BAHMEM (QOpPMYN N-TO ujieHa
apuPMETUYECKON M TeOMETPUYECKOW MPOTrpeccHii, CyMMBbI MEPBBIX
N 4JICHOB

4.3

N300paxkaTh 4ieHbl NOCIE0BATEIIBHOCTH TOYKAMU Ha KOOPAMHATHOM
IUIOCKOCTH

4.4

Pemate 3agaum, CBSI3aHHBIE C YHMCIOBBIMH IOCIIEOBATEIILHOCTSIMU,
B TOM YHCII€ 3a/layd W3 pealbHOW >KU3HU (C HCHOJIb30BAHUEM
KaJIbKYJISATOPA, HU(POBBIX TEXHOIOTUI)

BeposiTHOCTB M cTaTucTHKa

5.1

N3Bnekats u mpeoOpa3oBbIBaTh WH(OpPMAIKIO, MPEACTABICHHYIO
B Pa3IMYHBIX MCTOYHUKAX B BUJE TaONWIl, AWarpamm, rpagukos,
MPENICTABIISATh JAHHBIE B BUJE TAaOIUI, AUarpamm, rpadukoB
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5.2

Pemate 3amaum OpraHu30BaHHBIM IIEPEOOPOM BAPUAHTOB, a TAKXKE
C MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MIPABUIJ U METOJIOB

5.3

Hcnonb3oBaTh ONHMCATENIbHBIE XApPAKTEPUCTHKH I MacCCHBOB
YUCJIOBBIX JAHHBIX, B TOM YMCJIE€ CPEAHUE 3HAYCHUS WU MEPHI
pacceuBaHusA

5.4

Haxonuth 4acTOThl 3HAYEHUW M YacCTOThl COOBITHS, B TOM YHCIIE
MOJIB3YSCh PE3yJIbTaTaMU ITPOBEICHHBIX U3MEPEHUN 1 HAOIIOACHU

5.5

HaxoauTe BEpOSITHOCTU CIy4alHBIX COOBITUI B U3YUEHHBIX OIbBITaX,
B TOM 4YHCJIE B OIBITAX C PABHOBO3MOXXHBIMU JJIEMEHTApPHBIMU
COOBITUSIMH, B CEPUSIX HCHBITAHUM 10 MEPBOrO YCIeXa, B CEPUsIX
UCIIBITAHUN bepHyim

5.6

Nmerts mpencraBieHUe O CaydyalHOW BEJIMYMHE U O PaCIpEeleSICHUU
BEPOSITHOCTEN

5.7

Nmets npeacTaBieHne o 3aK0HE OOJBIIMX YUCEN KaK O MPOSBICHUU
3aKOHOMEpPHOCTH B CIy4yalHOM H3MEHYMBOCTM U O POJM 3aKOHA
OOJIBIINX YUCEN B IPUPOE U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKITUU OCTPBIX YIJIOB, HAXOJIUTh C UX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI MNPSMOYTOJIBHOTO TPEYroJIbHUKA
(«pereHune MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY ). Haxonutb
(c TOMOIIBIO KadbKYJIATOpA) [JIMHBI W YIJIBI JJI HETAOJIMYHBIX
3HAUYCHUMN

6.2

[Tonp30BaTbCs bopmynamu MIPUBEIAECHUS 151 OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAESCTBOM ISl HAXOXKIACHHS COOTHOLICHUU
MEXKI1Y TPUTOHOMETPUUECKUMHU BETUUYNHAMU

6.3

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUII HAXOXICHMS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTrOIbHUKOBY),
IIPUMEHSITH UX IIPHU PEIICHUH F'€OMETPUYECKUX 3a1a4

6.4

Brnaners mousatusMu mpeoOpa3zoBaHHs MOJ00USI, COOTBETCTBEHHBIX
3JeMEHTOB ToA00HbIX (uryp. Ilomp3oBaThcs cBoOWMCTBaAMU TOA00MS
MPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOAUThH YTJIbI
y oa00HbIX ¢uryp. IlpuMeHaTs cBoiicTBa MOI00MS B MPAKTUYECKUX
3aja4yaXx. YMETh TNPUBOAUTH MNPUMEPHl  MOJOOHBIX  (UTYp
B OKpPYXKaroLEM MUPE

6.5

ITonp30BaThCsi TEOpEeMaMu O TIPOM3BEICHUU OTPE3KOB  XOPI,
0 MPOU3BEJECHUH OTPE3KOB CEKYIIINX, O KBAaJIpaTe KacaTeabHOU
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6.6

ITonb30BaThbCs BCKTOpaMH, IIOHUMATb Hux FeOMCTpI/I‘-IeCKI/Iﬁ
)51 ¢)H3H“I€CKI/II‘/JI CMBICI, IMPUMCHATH MX B PCHICHHHN I'COMCTPHYCCKUX
)51 (I)I/I3I/ILI€CKI/IX 3aaad. HpI/IMeHiITB CKaJIPHOC ITPOU3BCACHUC BCKTOPOB
I HAXOXKIACHUA NJIMH U YI'JIOB

6.7

ITonp30BaThCs MCTOAOM KOOpAHWHAT Ha IINIOCKOCTH, IIPUMCHATH Cro
B pCHICHHUHU I'COMCTPHUUYCCKHX U IIPAKTUYCCKUX 3ada4

6.8

Bnagetp THOHATHUAMH  NPaBWIBHOIO  MHOTOYTOJIbHUKA,  JJIMHBI
OKPY>KHOCTH, JUIMHBI AYIM OKPYKHOCTH W PAJAUAHHOW MEpPHI Yrija,
YMETh BBIYUCIATH IUIOWAAb Kpyra HU ero uacrteu. lIpumeHsTs
MOJIyYCHHBIE YMEHHS B MPAKTUYECKUX 33/1a49axX

6.9

Haxoauts ocu mnu eHTpsl CHMMETpUH (PUTYDP, TPUMEHSATD JBUKCHUS
IIJIOCKOCTH B MPOCTEUIINX CIIydasx

6.10

[IpuMeHsTH TONMYYEHHBIE 3HAHWSA HAa TPAKTUKE — CTPOHTH
MaTeMaTHYeCKUe MOJENU IS 33/a4 PeaylbHOM XKU3HU M MPOBOAUTH
COOTBETCTBYIOIIME  BBIUMCICHHUA C  TNPUMEHEHHEM  IOA00Us
U TPUTOHOMETPUYECKUX (QYHKIUN (MONB3YSICh, T/I€ HEOOXOAUMO,
KAJIbKYJISITOPOM)

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon [IpoBepsieMbll AIIEMEHT COAEPKAHUS
1 Yucia 1 BEIYUCICHUS
11 PanmonanbHbie yncia, UppalioHaIbHBIC YHCTIa, KOHEUHBbIE U OCCKOHEUYHBIC
' JeCATUYHBIC IPOOHU
MHOXECTBO AEMCTBUTCIBHBIX YHCEJI, JCUCTBUTEIBbHBIC 4YHCIA Kak
19 OCCKOHEUYHBbIE JeCATUYHBIC IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHUE
' MEXJY MHOXKECTBOM JICCTBUTEJBHBIX YHCEI M KOOPJAWHATHOW MPSMOM.
CpaBHeHME AEHCTBUTEIIBHBIX YUCE
1.3 Apudmernueckue AeHCTBUS C ACHCTBUTEILHBIMHU YUCIIAMHU
N3mepenusi, mpuOIMKeHUs, OLEHKU. Pa3mepbl OOBEKTOB OKPYXKAIOIIETO
14 MHpa, JUIUTEIBHOCTh MPOILIECCOB B OKpyxaromiem mupe. [IpubmmkeHHoe
' 3HAYCHUE BEJIMYWHBI, TOYHOCTh NpUOMMKeHUsA. OKpyrieHue dYucedm.
IIpuknka U OLEHKA pe3yJIbTaTOB BEIYMCICHUN
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHHUS C OHOMN TTEPEMEHHOMN
2.2 JIunentHoe ypaBHeHue. PermieHne ypaBHEHHM, CBOASAIINXCS K JIMHEUHBIM
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2.3 KBagparHoe ypaBHeHue. Penienne ypaBHeHHM, CBOASIIMXCS K KBAIPATHBIM

24 BHKB&I{p&TIiOG ypaBFeHHe. [IpumMeppl pemeHnsT ypaBHEHUH TpETbEU
Y YE€TBEPTOH CTETEHEH pa3ioKeHHEM Ha MHOKUTENN

2.5 | Pemenue npoOHO-paiioHaIbHBIX YPaBHEHUN

2.6 Cucrembl ypaBHEHU I

2.7 | YpaBHeHUE C IByMsI IEPEMEHHBIMU U €ro rpadux

2.8 Pemenue cucreM AByX JIMHEHHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU

29 Pemeline CUCTEM JBYX YPaBHEHUU, OJHO U3 KOTOPBIX JIMHEUHOE, a APYroe —
BTOPOM CTENEHU

2.10 | I'paduueckas HHTEpOpPETAIMS CUCTEMbI YPaBHEHUI C ABYMS IEPEMEHHBIMU

2.11 | Pemenne TEKCTOBBIX 3324 aNreOpandecKuM CIiocoOomM

2.12 | YwucrnoBble HEpaBEeHCTBA U MX CBOMCTBA

2.13 | Pemenue nuHEHHBIX HEPABEHCTB C OJIHOM MTepeMEHHON

2.14 | Pemenue cucteMm JTUHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON

2.15 | KBamparHble HepaBEeHCTBA

516 ['padmueckas uHTEpHIpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS
nepeMEHHbIMU

3 OyHKITUH

31 KBagpatuunas ¢yHkuus, ee rpaguk u cpoiictBa. [lapabosna, KOOpIUHATHI
BEPIIUHBI Tapado0JIbl, 0OCb CHMMETPUHU MTapadOoIIbl

3.2 | I'paduxu byukumii y = kX, y = kx + b u ux cBoricTBa

3.3 |I'papuku pysxiuii Y = Y= X3 M MX CBOMCTBa

3.4  |I'paduxu pynkumii Y = Vx| y = |X| u ux cBoiicTBa

4 YucnoBble MOCIEA0BATENLHOCTH

Omnpenenenue U cHnocoObl 3aJaHUSl YHUCIOBBIX IOCJIEI0BATEIbHOCTEN.

4.1 3agaHue TI0C/IEIOBATCIIBHOCTH PEKYpPpeHTHOU QopMmynoil u  dopmyoi
N-TO uJIeHa

49 Apudmernueckass nporpeccusi. dopmynel n-ro wieHa apudMeTHUEeCKOU
IPOTPECCUH, CYMMBI IIEPBBIX N YJICHOB

43 I'eomerpuueckas mnporpeccuss. Dopmynbl N-ro 4jieHa TIE€OMETPUUECKOU

mporpeccrum, CyMMbI IICPBLIX N YJICHOB
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N300paxkeHne wieHOB apu(METHYECKOW U TEOMETPUUYECKOM mporpeccuid

4.4 TOYKaMHU HAa KOOPJMHATHOM TJIOCKOCTH. JIMHEWHBIM M 3KCIIOHCHIHAIbHBIN
poct
4.5 | CioxxHbI€ TPOLIEHTHI
5 BeposiTHOCTB U cTaTUCTUKA
[IpencraBnenve JaHHBIX B BUAEC TaOJWI], JOUarpaMM, TpaduKoB,
5.1 UHTEpHpeTanus JaHHbIX. YTeHHe M TMOCTPOCHHE TalJMl], Auarpamw,
rpauKOB MO pealbHbIM JaHHBIM
5.2 [lepectanoBku u akTopHam
5.3 | CoueraHus u 4UCIIO COYCTAHUI
5.4 Tpeyronsuuk [lackans. Pemenue 3aiau ¢ KCOIb30BaHUEM KOMOWHATOPUKHI
55 ['eomerpuueckass BepoATHOCTh. CliydailHbIA BBIOOpP TOYKHM U3 (UTYPHI
' Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTU
5.6 | Ucneiranue. Ycnex u Heynava. Cepust HICIIBITAHUN JI0 TIEPBOTO ycrexa
5 7 Cepus ucnbiTanuii bepuymnu. BeposTHOCTU COOBITHI B CEpUM UCTIBITAHUI
' bepuynmu
5.8 CrydaiiHasi BEJIMUMHA U PACIIPENEIEHNE BEPOATHOCTEN
59 MaremaTuueckoe oxujaHve u aucnepcus. lIpumepbl MaTeMaTH4ecKOro
' OKHMJIAHUSI KaK TEOPETUUYECKOTO CPEHEr0 3HAUCHHUS BEJIMUNHBI
510 MareMaTu4yeckoe OXUIJAHWE W JHUCIEPCUs CIy4alHOW BEJIWYUHBI «UYHCIIO
' YCIIEXOB B CEpUU UCNIBITAHUMN bepHyium»
511 [Tonsitue o 3akone OonbIMX yucen. Mi3MepeHne BEpOSTHOCTEH C MOMOIIBIO
' gacToT. Posib 1 3HaYeHHE 3aK0Ha OONBIIUX YHUCEIT B IPUPOE U OOIIECTBE
6 ['eomeTpus
6.1 Cunyc, kocuHyc, TaHreic yraoB or 0 go 180°. OcHoBHOe
' TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYIIbI TPUBEICHHS
Pemienne TpeyronbHukoB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
6.2 Pemienne nmpakTUYECKUX 3aad C HMCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB
1 TEOPEMbI CHHYCOB
6.3 | I[IpeoGpazoBanue momoous. [Tomobre COOTBETCTBEHHBIX PJIEMEHTOB
6.4 Teopema o mNpoU3BENEHUH OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEIACHHUU
' OTPE3KOB CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
6.5 Bektop, 1nuHa (MOOyNlb)  BEKTOpa, COHANpaBJICHHBbIE  BEKTOPBI,

IMPOTUBOITIOJIOKHO HAMPAaBJIICHHBIC BCEKTOPLI, KOJJIMHCAPHOCTL BEKTOPOB,
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pPaBEHCTBO BEKTOPOB, OIEpallMM HaJ BeKTOopaMu. Pa3znoxeHue BeKTopa
10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM

Koopaunatel BekTopa. CKaIsIpHOE NPOU3BEACHUE BEKTOPOB, IIPUMEHEHHE
JUISL HAXOKJICHHS JUIMH U YIJIOB

6.6

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PaBHEHHUSI IPSIMOM U OKPYKHOCTH
6.7 | B KOOpAMHATAX, MEPECEUCHNE OKPYKHOCTEH U MPSIMBIX. MeTo KOOpIUHAT
Y €ro NPUMEHEHNE

6.8 | [IpaBuibHBIE MHOTOYTOJIBHUKH

JnmvHa okpyxHOCTH. ['pagycHas u paauaHHas Mepa yria, BBIYUCIECHUE JITNH

6.9 .
JIyT OKPYXKHOCTEM

6.10 |IImomane kpyra, ceKTOpa, CeTMEHTa

JIBWKEHUS TUIOCKOCTH W BHYTPEHHUE CUMMETpUU (PUTYp (dJIEMEHTapHBIC

6.11 .
npeactasnenus ). [lapannensHsiil neperoc. [loBopot
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INEPEYEHDb (KOJUP®UKATOP) TPOBEPSIEMbBIX TPEBOBAHUN

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHOMN
IMPOI'PAMMBbBI OCHOBHOI'O OBILIEI'O OBPA3ZOBAHH S U DJJEMEHTOB
COJEPXAHUS IO MATEMATHUKE

Jls1 poBeieHNsI OCHOBHOT'O IOCYAAPCTBEHHOr0 dK3aMeHa 10 MaTeMaTtuke (aanee —
OI'D mno wMaremaTuke) WCHOJB3YyETCS TNepedeHb (Koau(duKaTtop) MpoBEpSIEMBbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOW MpPOrpamMMbl

OCHOBHOTO 00I11ero 00pa3oBaHMs U JJIEMEHTOB COACPKAHUS.

IIposepsiembie Ha OI'D mo maremaTuke TPeOOBAaHMA K pe3yJibTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHusA

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl OCHOBHOTO OOIIIEro
oOpazoBanusi Ha ocHoBe PI'OC

1

YMeHue omnepupoBaTh IOHATHUSAMH: MHOXKECTBO, ITOAMHOXKECTBO,
Olepalyu HaJ MHOXXECTBAMHU; YMEHHUE OIECPUPOBATH IIOHATUAMU:
rpad, cBs3HBIA Tpad, AEpeBO, LUK, TPUMEHSATh UX MPHU PEIICHUH
3aJa4; yMEHHE UCNOJIb30BaTh IpahuuecKoe NPeICTaBICHNE MHOXKECTB
JUISl ONTACAHUS PEATIbHBIX MPOLIECCOB U ABJICHUH, NIPU PELICHUH 3a7a4
U3 IPYruX y4eOHbIX MMPEAMETOB

YMeHue onepupoBaTh MOHATUSAMHU: OIPEACIICHUE, AKCHOMA, TEOpEMa,
NIOKa3aTeNbCTBO; YMEHHE pPACIO3HABATh WCTUHHBIE M JIOKHBIC
BBICKA3bIBaHMS, IMPUBOJAWUTH IMPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUMN

YMeHHE OIepUpOBaTh MOHATHAMU: HATYPAIBHOE YHUCIO, IMPOCTOE
U COCTAaBHOE 4YHCJO, ACIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JEIMMOCTH, LEJI0€ 4YHUCIO0, MOAYJIb 4YHCIA, OOBIKHOBEHHass ApoOb
U JeCSITU4HAas Apo0b, CTaHJAPTHBIN BUJI YKCIIA, PALIHOHAIBHOE YHUCIIO,
UPpAalMOHAIIBHOE YHCIIO, apu(PMETHUECKUN KBaJpaTHbIH KOPEHb;
YMEHUE  BBIIOJHATH  JEHUCTBHS C  YUCIAMH,  CpPaBHUBATH
U YHNOpALOYMBATH YHUCIA, MPEICTABIATH YUCIA HA KOOPAUHATHOU
IPSAMOM, OKPYIJIATH YMCIIa; YMEHUE JenaTh IPUKUAKY U OLEHKY
pe3yibpTara BIYUCICHUN

YMeHne onepupoBaTh MOHITHUSMU: CTEIECHb C ILIENBIM MOKa3aTeleM,
apu(pMETUIECKUN KBAJPAaTHBI KOPEHb, MHOTOWICH, anreOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTEICHH
OOJbIIIe €IUHUIIBI; YMEHHUE BBINOJHITH pPacdyeThl 1O QopMyam,
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npeoOpa3oBaHUsl  IENBIX, JAPOOHO-PAIIMOHATBLHBIX  BBIPAKCHHM
U BBIPOKEHUN C KOPHSMH, Pa3I0KEHUE MHOTOYJIEHA Ha MHOXUTEIH,
B TOM YHUCJIE€ C HCHOJIb30BaHUEM (OPMYNI Pa3HOCTH KBaJApPaToB
U KBaJipaTa CyMMBbI U Pa3HOCTU

YMeHne onepupoBarh MOHATUSMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM IIEPEMEHHOW, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IIEPEMEHHOM; YMEHHUE PEILIaTh JUHEUHBIE U KBAJAPATHBIC YPABHEHUS,
JPOOHO-paIIOHANILHBIE YPABHEHHS C OJHOW TEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUM, JJUHENHBIE HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIe U JIpOOHO-pallMOHAJIbHBIE HEPaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUU 3a]a4 U3 JPYTUX PEIMETOB
Y IIPAKTUYECKUX 3a1a4; YMEHUE WCIOJIb30BaTh KOOPAUHATHYIO
IPSIMYI0 ¥ KOOPJWHATHYIO TUIOCKOCTh JIUISI M300pa)KEHUs PEIlCHUMA
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: GYHKIUS, Tpaduk GYyHKINUU, HYJIA
byHKIINAA, MIPOMEKYTKHU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHus, YObIBaHMs, HAWOOJbIIEe W HAWMEHBIIEE 3HAYCHUS
byHKINN; YMCHHE OTIepUPOBATH MOHATHUSIMU: npsMast
IPOMOPLUUOHATIBHOCTh,  JIMHEHHass  (QyHKUMS,  KBajpaTH4yHas
dbyHKIIMA, 0OpaTHas MPOMOPIMOHATIBLHOCTD, IMapadoja, TUrepoona;
yMEHHE CTpouTh Trpaduku (YHKIUNA, HCIOIB30BaTh TpaduKu
UL ONpENENICHUST  CBOMCTB  NPOLIECCOB M 3aBUCHUMOCTEH,
JUTSL pelIeHUs 3a/1ad W3 JAPYruX Y4eOHBIX NPEIMETOB W PeabHOM
KU3HHM, YMCHHE BBhIpaXaThb (OpMyJIaMH 3aBHCHMOCTH MEKIY
BEJIMYMHAMU

Ymenue OIEpUPOBATH MTOHSATUSIMU: NOCJIEIOBATEILHOCTb,
apupmeTuyeckass M TeOMeTpUuYecKass  MpPOTrPeccUuu;  yMEHHUE
UCIOJIb30BaTh CBOMCTBA IOCJENOBATEILHOCTEH, (HOPMYIBI CYMMBI
¥ OOWIEro 4jieHa MpY PEIlIeHUU 3aJlad, B TOM YUCIE 3a7a4 U3 JPYyrux
y4eOHBIX TIPEAMETOB U PEaTbHON KU3HH

YMeHue pemath 3aJa4d pa3HbIX TUIOB (B TOM YHUCIE HA MPOIEHTHI,
JOIM M 4YacTu, JBWXKEHHE, paboTy, LIEHy TOBapOB U CTOMMOCTb
NOKYIOK U YCIIYT, HaJIOTH, 33/1a4i U3 00JIaCTH YIPaBJIECHUS JTUYHBIMU
U CeMEHbIMM (UHAHCAMH); YMEHHUE COCTaBIATh BBIPAKEHUS,
YPAaBHEHHUs, HEPaBEHCTBA MW CHCTEMBI 110 YCIOBHIO 3aJadyH,
UCCJIEIOBATh MOJYYEHHOE PEIIEHUE U OLIEHUBATh MPaBIONOJ00HOCTh
IIOJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBarh MOHATUSIMU: (PUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasl, yroJji, MHOTOYTI'OJIbHUK, TPEYT'OJIbHUK, pAaBHOOEIPEHHbBIN
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Y PaBHOCTOPOHHUHN TPEYrOJIbHHUKH, IMPSMOYrOJIbHBIA TPEYTrOJIbHUK,
MearaHa, OMCCEKTpHUca U BBICOTA TPEYrOJIbHHUKA, YETHIPEXYTOJIbHUK,
napajienorpaMM, pomM0, NOpSAMOYTOJIbHUK, KBajpaT, Tpaleuus;
OKPYXHOCTb, KpyT, KacaTelIbHasl; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHue pemarhb 3a/add, B TOM YHUCIE U3 MOBCEIHEBHON
KU3HHU, HA HAXOXKICHUE T'€OMETPUUECKUX BEIUYUH C MPUMEHEHHEM
U3Y4YEHHBIX CBOMCTB (QUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHATHSMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYroJIbHUKOB; MapalIeTbHOCTh U MEPHEHAUKYISIPHOCTh MPAMBIX,
YyroJl MEXIY HpSIMbIMH, NEPIECHIUKYISP, HAKIOHHAsA, MPOEKIIHUS,
nosooue uryp, nogo0HbIE TPEYTOJIbHUKN, CAMMETPUSI OTHOCUTEIBHO
TOYKA M MPAMON; YMEHHME pPACMO3HABATh PABEHCTBO, CUMMETPHIO
U nogobue Gpuryp, napamieabHOCTh U NEPHEHANKYISIPHOCT MPSMBIX
B OKpPYKaroILEM MUpPE

11

YMeHHne OomnepupoBaTh MOHATHSMM: JUIMHA, PACCTOSIHUE, YTroJl
(BenMuMHA yrila, CHHYC M KOCHHYC YIJIa TPEyrojibHUKa), IJIOLIA/b;
YMEHHUE OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TMPUMEHIThH (QOpPMYJbl TEepUMETpa U IUJIOMIAU
MHOT'OYT'OJIbHUKOB, JIJIMHBI OKPY>KHOCTU M TUIOIIAAW Kpyra, oObeMa
MPSAMOYTOJIBHOTO TapaJUICJICINIEIa; YMEHUE TPUMEHSITh IPU3HAKU
paBEHCTBA TPEYrOJLHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
TEOpEMY ITudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHUS
JUTS BBIYUCIICHUS JJIMH, PACCTOSHUMN, TIJIOIIAACH

12

YMenne u300paxkaTh IUIOCKME€ (UTYpbl W WX KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TIOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX  CPEIACTB IO  TEKCTOBOMY
WJIA CUMBOJILHOMY OIHCaHUIO

13

YMeHue onepupoBaTh IOHATUSAMH: NOPSIMOYIOJIbHAs  CUCTEMaA
KOOpJIMHAT, KOOpPAWHATBl TOYKH, BEKTOp, CYMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOpa Ha YHUCIO, CKaJSIPHOE IIPOU3BEICHUE
BEKTOPOB; yYMEHHUE HCIIOIb30BaTh BEKTOPbl U  KOOPAMHATHI
IUIs IIPEACTABIICHNS JaHHBIX U PEILICHUSA 3a1a4, B TOM YHCIIE U3 APYTUX
y4€OHBIX IPEMETOB U PEATbHON KU3HU

14

YMeHue ornepupoBaTh IOHSATHUSIMHU: CTOJIOMKOBBIE U KPYTOBBIC
auarpaMMbl, TaOJMIBI, cpeaHee  apudmeTHyeckoe, MeauaHa,
HaumOOJIbIIICE W HAMMEHBIIIEE 3HAUCHUS, pa3Max YHUCIOBOTO Habopa;
YMEHHE W3BJICKaTh, WHTEPIPETHPOBATH W  MpeoOpa3oBHIBATH
uH(OpMaIWIO, TPEICTABICHHYIO B TaOMWIaX W Ha JWarpammax,
OTpPaXKAIOIIYI0 CBOWCTBA M XapaKTECPHCTHKH pPEabHBIX IPOIECCOB
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" HBHCHHﬁ; YMCHHUC  paCllO3HABATb  HW3MCHYHMBBIC  BCIIMYMWHBI
B OKpYKaromcM MHPC

15

YMeHue omnepupoBaTh MOHITUSMH: CIIy4allHBIA OMNBIT (CIydailHbIN
SKCIEPUMEHT), JJEMEHTApHOE COOBbITHE (PJIEMEHTApHBIA HCXON)
CIy4allHOTO OIBITa, CIAy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAaXOJUTh BEPOSTHOCTH CIy4aWHBIX COOBITHH B OIbBITAX
C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHE PEIIaTh
3aJlayd METOJOM OPTaHW30BAHHOTO TMepedopa W C HCIOIb30BAHUEM
npaBuja YMHOXXECHHS; YMEHHE OILICHUBATh BEPOSITHOCTH PEabHBIX
COOBITUI W SBJICHWUN, TMOHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX
U MaJIOBEPOSITHBIX COOBITHII B OKpYXKalOIIEeM MHpPE U B KU3HH;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO
C 3aKOHOM OOJIBIIIMX YUCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh MOIXOJAUIUN W3YYEHHBIA METOJ JI PEIICHUS
3a1a4d, TPUBOAUTH MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEU
B IPUPOJE U KU3HH, PACTIO3HABATH MPOSBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OIMCBHIBATH OTJICJIbHBIE BBIAAIOIIMECS PE3YJIbTATHI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHS MATEMATHUKU KaK HAYKH, MPUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OT€UECTBEHHOM
Y BCEMUPHOU UCTOPHUU

IlepeyeHsb 3J1eMeHTOB coaep:xaHus, NpoBepsieMbiX Ha OI'D Mo MmaremaTuke

Kon IIpoBepsieMBbIl DIIEMEHT COAEPKAHUS
1 Uucna v BBIUUCIICHUSA
1.1 | HarypanbHble u uensle yncia. [I[pu3Haku 1eIMMOCTH LENIbIX YACET
1.2 OOBIKHOBEHHBIE W JICCATHYHBIC JpOOU, TPOIEHTH, OECKOHEUHBIC
nepruonyYecKue Apoou
1.3 | PaunonanpHble uucna. ApUPMETHUECKHE ONEpAlMU C PALUOHAIBHBIMU
qHClIaMu
1.4 | JleiicTBuTenbHbIE yncaa. ApupMeTHYecKUe ornepanuu ¢ AeHCTBUTEIbHBIMU
quClIaMu
1.5 | IIpubnmkeHHbIE BBIYMCICHHUS, NMpaBUjla OKPYIJIEHUS, MPUKUJIKA U OLEHKa
pe3yJibTaTa BIYUCICHUI
2 AnreOpanuyecKkue BhIpaKeHUs
2.1 | bykBeHHbIE BbIpaXKECHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
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2.2 | Crenenp c neibiM nokasareneM. CTENeHb ¢ paloHaIbHBIM MTOKA3aTeIeM.
CBoiicTBa CTETIEHU
2.3 | MHOTOYICHBI
2.4 | AnreGpanueckas ApoOb
2.5 | Apubmernueckuii KOpPEHb HaTypaJibHOU CTEIEHH. HelictBus
c apu(pMEeTHUECKUMU KOPHIMHU HATypaJIbHOW CTENEHU
3 VYpaBHeHUS 1 HEPaBEHCTBA
3.1 | Lensle u apoOHO-parMoHANBbHBIE ypaBHEHUsS. CHCTEMBI M COBOKYITHOCTH
YpPaBHEHUU
3.2 | Uensle u npoOHO-paliMoOHaNbHbIE HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH
HEPABEHCTB
3.3 Permrenne TeKCTOBBIX 337124
4 YucaoBble MOCIEI0BAaTENbHOCTH
4.1 ITocnemoBaTeIbHOCTH, CIIOCOORI 3aJaHUS ITOCJIE0BATEILHOCTEMN
4.2 | Apubmernueckas U reoMerpuueckas mnporpeccuu. dopmyna CIOKHBIX
MIPOIICHTOB
5 OyHKITUH
5.1. | dyukuus, crnocoObl 3amanus GyHkmuu. [paduk  Pyakmuu. OO6macTh
OmpeieNieHusT M MHOXKeCTBO 3HaueHud Gyakuuu. Hymm QyHkumm.
[IpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpoMEXKyTKM MOHOTOHHOCTH (DYHKITUU.
MakcumymMbl u MuHUMYMBl (yHKIuH. Haunbonpiiee u HauMeHbIlee
3HaueHHe (DYHKIIUH HA IPOMEKYTKE
6 KoopannaTel Ha npsAMOM U TIIIOCKOCTH
6.1 KoopaunaTtHas npsimas
6.2 | JlekapTOBBI KOOPJMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyroyibHUK
7.3 | MHOrOyrojisHUKU
7.4 OKpyXHOCTb U KpYT
7.5 | IsMepeHue reoMeTpuyECKUX BEIUYHH
7.6 | BekTophl Ha MIIOCKOCTH
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8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 | OmmcarenpHast CTAaTUCTUKA
8.2 BepositHOCTB
8.3 | KomOuHnaropuka
8.4 MHoxecTBa
8.5 |I'padsr

143



