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Pabouas mporpamma mno yueOHoMy npeamery «MaremaTrkay (0a30BbI YPOBEHbB)
(mpeametHas obnacth «MaTemaTuka U HMHPOpMATHKa») (dajsee COOTBETCTBEHHO —
nporpaMma MO MaTeMaTUKe, MaTeMaThKa) BKJIIOYACT TMOSCHUTEIbHYIO 3aIllHCKY,
coJilepikaHre OOy4eHHs, IUTaHHpYEeMble pe3yJabTaThl OCBOCHHUS MPOrpaMMbl IO
MaTeMaTHuKe, TEMaTUYECKOE IJIaHUPOBAHHUE, nepeyeHb (xonudukarop)
pacmpesieieHHBIX M0 KjaccaMm TMpOBEpsieMbIX TpeOOBaHMI K pe3ysbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTelbHONM MpOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHus U
AJIIEMEHTOB COJEpXaHUs IO MaTeMaTuke, MepedyeHb (KoaupukaTop) MpPOBEPSEMBIX
TpeOOBaHMII K pe3yibTaTaM OCBOCHHMS OCHOBHOM 00Opa3oBaTEeNbHOW MPOTrpaMMbl
OCHOBHOT0 00111€r0 00pa30BaHMs U 3JIEMEHTOB COJIEPKAaHUs TI0 MaTEMAaTHKE.

IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMMa mo maremartuke A oOywarommxcs 5—9 kimaccoB paspaboTaHa Ha
ocHoe ®I'OC OOO. B mporpamme mo MaTE€MAaTUKE YYTECHBI HACU M TOJIOKECHUSA
KOHIIENIINM pa3BUTHsI MaTeMaTHueckoro oopasosanus B Poccuiickoit denepanun.

[IpeameToM MaTeMaTUKH SBJISIOTCS (QyHAAMEHTAIbHBIE CTPYKTYphI HAIIErOo MUpa
— MPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE OTHOUIEHUS (OT MPOCTEUIINX,
yCBanBAaEMbIX B HETOCPEJICTBEHHOM OIbBITE, O JOCTATOYHO CJOXKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX U MIPUKIAAHBIX UAel). MaremaTnueckue 3HaHHus 00eCeYnBaoT
NOHUMAHUE NPHUHIMIIOB YCTPOMCTBA M MCIOJB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHIO0 COLMAIBHOM, JKOHOMHYECKOW, MOJUTHYECKON
uHbOpMaIMU, JAIOT BO3MOXKHOCTb BBINOJHSATH PAacueThl M COCTABIATH AJITOPUTMBI,
HAaXOJUTh M  MNPUMEHATH  (OPMYJbl, BIAAETh MNPAKTHUYECKUMH  [PHUEMAMHU
reOMETPUYECKUX U3MEPEHUI U MOCTPOEHUH, YNTaTh UHPOPMAIIHIO, TPEICTABICHHYIO B
BUJIe TaOnWI], AuarpaMM U rpaduKOB, >KUTb B YCIOBHUSIX HEOINPEACICHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIydalHbIX COOBITHH.

N3yuenne maremaTukd (GOpMHUpPYET y OOyYaroUMXcsli MaTeMaTHUYeCKUH CTUIIb
MBIILJICHUS, IPOSIBIISIIOUIMICS B ONpPEACIIEHHBIX YMCTBEHHBIX HaBbIkax. OOyyaromuecs
OCBaMBAIOT TAaKW€ MPUEMBl W METOAbl MBILUICHUS, KaK WHAYKOUS M JEeTyKUHs,
000011IeHNEe W KOHKPETU3allMsl, aHAJIU3 M CHUHTE3, KJacCU(PUKalUg U cucTeMaTh3alus,
abctparupoBanue u aHanorus. OOBEKTHl MaTEeMATUYECKUX YMO3aKJIIOYEHH, IpaBuiia
UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHH, CHOCOOCTBYIOT
BbIpabOTKEe yMeHUusi (popMynHpoBaTh, OOOCHOBBIBaTh M JOKa3bIBATH CYXKIEHUS, TEM
caMbIM pa3BMBAIOT JIOTMUECKOE MbIlIUIEHHE. M3ydeHne MaTreMaTuku O0ecreuyuBaeT
dbopMupOBaHUE ANTOPUTMUYECKON KOMIOHEHTHI MBILIUICHHUS M BOCIHMTAHUE YMEHHIA
JNEUCTBOBAaTh IO 3aJaHHBIM QJTOPUTMAaM, COBEPIIECHCTBOBATH W3BECTHBIC U
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KOHCTpYHpOBaTh HOBbIE. B mpoliecce pelieHus 3agady — OCHOBHOM y4ueOHOM
NEeATEIbHOCTH Ha ypOKAaX MaTEMaTUKH — pPa3BHBAIOTCA TBOPYECKAs W NPHUKIAJHAS
CTOPOHBI MBIIIEHUSI.

OOyueHne MaTeMaTUKE JaeT BO3MOKHOCTH pPa3BHBATh y O0YyYarONIUXCS TOYHYIO,
palMoHaNbHYI0O U MH(GOPMATHUBHYIO peyb, YMEHHUE OTOUpaTh Haubosee MOAXOMISIINe
SI3LIKOBBIC, CUMBOJIMUECKHE, TpadUUecKre CpPE/CTBAa NI BBIPAKCHHUS CYXKICHUA W
HaIrJISIAHOTO UX NPEACTABICHUSA.

[Ipn u3yueHMun MaTEeMaTHKU OCYIIECTBIISIETCS O0OIIee 3HaKOMCTBO C METOJaMHU
MO3HAHUS JEUCTBUTEIBLHOCTH, MPEJACTABICHUSAMU O MPEAMETEe U METOJaX MaTEMAaTHKH,
UX OTJIMYUM OT METOJOB JPYTUX ECTECTBEHHBIX W TYMaHHMTApHBIX HAyK, 00
OCOOCHHOCTSIX TPUMEHEHUSI MATEMATUKHU JIJIs1 PEIICHUS] HAYYHBIX W MPUKJIATHBIX 3a]1ay.
[TpuopuTeTHBIME 1EISIMU O0yUEHUS MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

dbopMupoBaHUE IEHTPAIbHBIX MATEMAaTUYECKUX TMOHATUH (YUCIIO, BEIMYMHA,
reoMeTrpudeckas ¢urypa, mepeMeHHasi, BEpOSITHOCTb, (PYHKIHs), 00eCIeunBarOIuX
IPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMS 00YUYarOIINXCS;
MOJIBeICHHE 00YyYaroNIMXCsl Ha IOCTYITHOM JIJIsSi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKU U OKPYXKAIOLIEro MHpa, MOHMMAHUE MaTEeMaTUKHW KaK YacTH oOmieit
KyJbTYPhl YETOBEYECTBA; PA3BUTHE WHTEIUICKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEU
oOyyJarouuxcsi,  MO3HABAaTEIbHOM  AaKTUBHOCTH,  MCCIIEOBATEIbCKUX  YMEHHI,
KPUTUYHOCTH MBIIUJICHUS, HMHTEpeca K U3YUYCHUI0 MaTeMaTuku; (popMHupoBaHUe
(GyHKIIMOHATBLHOM MaTEeMAaTHYECKOM TPAMOTHOCTH: YMEHHUS
pacno3HaBaTh MPOSBIECHUS MaTEMATHYECKUX MTOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX >KHU3HEHHBIX CUTYyaIUsX M TPU H3YUYCHHH JPYTUX Y4EOHBIX MPEIMETOB,
NPOSIBICHHS] 3aBUCHUMOCTE W 3aKOHOMEpPHOCTEH, (OpMyNIHpOBaTh KX Ha S3bIKE
MaTeMaTUKH UM CO3/1aBaTh MAaTEMAaTHYECKHUE MOJENIH, MPUMEHATh OCBOEHHBII
MaTeMaTHYECKU ammapaT Jid pelieHUs MPaKTUKO-OPUEHTUPOBAHHBIX — 3ajiad,
WHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHbIEC PE3YIIbTATHI.

OCHOBHBIE JMHUU COJEpXkKaHUsS IPOrpaMMbl IO MaremaTuke B 5-9 kiaccax:
«Yucna u BeaUCIeHus», «Anredpay («Anredpandeckue BHIPOKCHHSY, « YPABHCHHUS U
HepaBeHCTBa»), «DyHkuun», «l'eomerpusi» («['eomerpuueckue @urypsl u Hx
CBOMCTBa», «M3MepeHne TeOMETpUYECKUX BEIMYUHY»), «BeposSTHOCTh M CTaTHCTHKA.
JlaHHBIC JIMHUM Pa3BUBAIOTCS TMapaJlIeIbHO, KaXK/as B COOTBETCTBHU C COOCTBEHHOMU
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJHA OT JApPYyrod, a B TECHOM KOHTaKTe W
B3aUMOJICCTBUMU.

ConeprxaHue mporpaMMbl 10 MaTeMAaTHUKE, PACIpe/IeICHHOE MO rojgaM oOy4eHHs,

CTPYKTYPUPOBAHO TaKWM 0O0pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHHIUITHAIHHBIM



BompocaMm  oOydaronigecss — oOpallajuch  HEOJHOKpPATHO, 4YTOOBI  OBJIAJIEHUE
MaTEMaTUYECKUMH TOHATHUSMU W HaBBIKAMU OCYILECTBIBUIOCH IOCIENI0BATEIBHO U
MOCTYIATEIbHO, C COOJIOJIEHUEM IMPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAIMCh B OONIyI0 CHCTEMY MAaT€MaTHYEeCKHX TMPECTaBICHUN OO0yJaronmxcs,
pacumpsisi ¥ yriryouss ee, 00pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 maremartuka sBIsSETCS 00S3aTEIbHBIM yUCOHBIM
IpeIMETOM Ha YpOBHE OCHOBHOro o0miero oopazoBanusi. B 5-9 knaccax maremaruka
TPaJMIIMOHHO M3y4aeTcs B paMKaxX CIEIyIONIMX y4eOHBIX KypcoB: B 5—6 Kiaccax —
Kypca «Marematuka», B 7-9 kimaccax — KypcoB «AunreOpay» (BKIIOYasi 3JIEMEHTHI
CTaTHUCTUKH U TeopuH BepositHocTel) u «I'eomerpus». [Iporpammoii mo mMaremaTHKe
BBOJIUTCSI CAMOCTOSTENbHBIN YUeOHBI Kypc «BeposITHOCTh U CTATUCTHKAY.

OO1iee 4MCcaO YacoB, PEKOMEHJIOBAHHBIX ISl U3Y4YEHHUs MaTeMaTuku (0a30BbIil
YPOBEHb) Ha YPOBHE OCHOBHOTO 00mIero oopazoanusi, — 952 gaca: B 5 kmacce — 170
yacoB (5 yacoB B HeJeNi0), B 6 kiacce — 170 dacoB (5 yacoB B Hezeno), B 7 Kiacce —
204 4gaca (6 yacoB B Heier0), B 8 kinacce — 204 gaca (6 yacoB B HeZie0), B 9 Kiacce —
204 gaca (6 4acoB B HEJIEIIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHMUAA

W3ydyeHne mMaTeMaTWKd Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsS HAIPaBJICHO
Ha JIOCTH)KEHHE OOYYalolMMUCS JIMYHOCTHBIX, METANpPEeJIMETHBIX U TPEIMETHBIX
o0pa3oBaTeNbHBIX PE3YJIbTATOB OCBOCHHUS yUEOHOIO MpeIMeETa.

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE ~ pe3ynbTaTbl  OCBOEHMS  NPOrpaMMbl IO  MAaTEMAaTHKE
XapaKTEPU3YIOTCS:
1) maTpHoTHYECKOE BOCTIMTAHHE:

INPOSIBIECHUEM HHTEpEca K MPOILUIOMY M HACTOAILIEMY POCCHICKONW MaTEMAaTHKH,
[IEHHOCTHBIM OTHOIIECHUEM K JOCTH)KEHHUSIM POCCUUCKAX MATEMATHUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX AOCTHXKCHUN B JIPYTMX HAayKax H
IPUKJIAJHBIX cepax;

2) rpaKIaHCKoe W TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH TpakIaHNHA U pean3allii ero Mpas,
NpEeACTAaBICHUEM O MAaTeMaTUYeCKUX OCHOBax (PYHKIMOHUPOBAHUS PaA3IMUHBIX
CTPYKTYD, SIBJICHUH, MPOIEAYP TPAKITAHCKOTO OOIIECTBA (HAapUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO OSTUYECKUX MpoOJieM, CBA3aHHBIX C NPAKTUUYECKUM
NPUMEHEHUEM JIOCTMKEHHM HayKH, OCO3HAHHEM BaXXHOCTH MOPAIbHO-ITUYECKUX
MPUHLINIOB B AESATEIbHOCTU YUEHOTO;

3) Tpy/10BO€E BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE€ B PEHICHWH MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW  HAMpaBJICHHOCTH, OCO3HAHHMEM BAXKHOCTHM  MaTEMaTHYE€CKOTO
oOpa3oBaHMsi Ha TPOTHKCHUHM BCEH KU3HMU [JIs YCHEHIHOW MpodeCcCHOHATbHON
NEATCIbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHAMBUAYAJTHLHON TPACKTOPUH OOpa30BaHUS M KU3HCHHBIX IUIAHOB C
Y4E€TOM JIMUHBIX HHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYeCKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY U OCTETHYECKOMY  BOCIIPHUSTHIO
MaTeMaTU4eCKuX OOBEKTOB, 3aJad, pEIICHW, pacCyKIECHWUW, YMEHHUIO BHJICTh

MAaTCMAaTUICCKNUEC 3aKOHOMCPHOCTHU B UCKYCCTBC,

5) HeHHOCTH HAYYHOTO MO3HAHUS:



OpUEHTallMe B  JEATEJIBHOCTM HAa  COBPEMEHHYH0 CHCTEMY  Hay4HbIX
NPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YeNIOBEKa, MPHUPOABI U
oOuiecTBa, IOHUMAHUEM MaTEMAaTHMYECKOM HayKM Kak c@epbl 4YeI0BEUYECKOH
NEeATEIbHOCTH, 3TAllOB €€ pa3BUTUS M 3HAYUMOCTH [UJIS Pa3BUTUSA LMBWIM3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKW M MaTeMAaTUYECKOM KyJIbTypoH KakK CpEeICTBOM
NO3HAHUA MHUpa, OBJAJACHHUEM MPOCTEUIIMMH HABBIKAMH  HCCJEJI0BATEIbCKON

JIeSITCIIbHOCTH;

6) pusnueckoe BoOCHUTAHHE, (¢popMupoBaHue KYJbTYPbI 310POBbS U
IMOLMOHAJIBLHOI0 0JIArONMOTyYHs:

TOTOBHOCTBIO ITPUMEHSITh MATEMATHUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 3I0pOBOr0 00pa3a >KU3HU (3J0pOBOE MHUTAHHME, COATAHCHUPOBAHHBIA pPEKUM
3aHATUH U OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO
HaBbIKa pe(dIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OLIMOKY M TaKOT'O e IpaBa APYyroro
YEJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIHTAHHUE:

OpHEHTalMel Ha TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUU ISl pelIeHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPY>KaroUIed Cpefibl, IUNITAHUPOBAHUS MOCTYIIKOB M OLIEHKH HX
BO3MOXXHBIX TIOCJEACTBUNA JJIi OKpY’)Kalolel cpenbl, OCO3HAHMEM TJI00aIbHOIO
XapakKTepa dKOJOTUYECKUX MPOOJIEM U IMyTeH UX pelIeHus;
8) amanTanmus K M3MEHSIIOIHUMCH YCJIOBHSIM CONMAIbHOH W TPHPOIAHOW Cpeabl:
TOTOBHOCTBIO K ICCTBUSIM B YCJIIOBHSIX HEOMPENEIEHHOCTH, MOBBIIIIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO NEATEIbHOCTh, B TOM YHCIE YMEHUE YUUTHCH Y
JIpYruX JroJeH, MpuoOpeTaTh B COBMECTHOW AESATENbHOCTA HOBBIE 3HAHMS, HABBIKK U
KOMIIETEHIIMH U3 ONbITA IPYTHX; HEOOXOAUMOCTHIO B (POPMUPOBAHNUN HOBBIX 3HAHUI, B
TOM 4Hciie (POPMYIUPOBATH UIEH, IOHATHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSIX, B TOM
YHUCJl€ paHee HE W3BECTHBIX, OCO3HABaTh JeMUIMTBHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, IUJIAaHUPOBAaTh CBOE pPa3BUTHE; CIOCOOHOCTHIO  OCO3HABATh
CTPECCOBYIO CUTYaIMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOMUNA KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMBbIC
peuieHuss W ACUCTBUA, (OpPMYIUpOBaTh M OLIEHMBaTh PHUCKM U  MOCJEICTBHUS,

(GhopMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare OCBOSHHS MPOrpaMMbl [0 MAaTEMAaTHKE Ha YpPOBHE OCHOBHOTO
oOmiero oOpa3oBaHusi y oOydaromierocst OyayT chOpMHUpPOBaHBI MeETalpeaIMETHBIC

PE3YJIbTAThI, XAPAKTCPHU3IYIOHNIUCCA OBJIAACHUCM I103HABATCIIbHBIMU YHUBCPCAJIbHBIMUA
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y‘{C6HBIMI/I I[CﬁCTBPIHMPI, KOMMYHHKATHNBHbBIMHU YHHUBCPCAJIbHBIMHA y‘le6HBIMI/I

JEHCTBUSIMH, PETYIATUBHBIMU YHUBEPCAIBHBIMHU YY€OHBIMH JICHCTBUSMHU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
[lo3naBaTenbHbIE ~ yHHUBEpCalbHbIE  yueOHBIE  JOEHCTBUS  00eCredyMBarOT

dbopMupoBaHre 0a30BBIX KOTHUTHUBHBIX MPOIIECCOB O0yUaIONMXcs (OCBOCHHE METOJIOB
MO3HAHUSA OKPYKAIOIMIETO MHpa, TNPUMEHEHHE JIOTUYECKHX, HCCICI0BATEILCKIX
omneparui, yMeHul pabotath ¢ HHGOpPMALIUEH ).

Bba3oBble Jjoruueckue J1eiicTBHA:
BBISIBIIATh M XAPAKTEPU30BATh CYIIECTBEHHBIC IIPU3HAKK MATEMAaTHYECKHUX

O00OBEKTOB, TMOHATHH, OTHOIICHWA MEXTYy TOHATHUAMHU, (HOPMYIUPOBATH OMPEICIICHUS
MOHSTHH, YCTaHABIIMBATh CYIICCTBEHHBIM MPU3HAK KiIacCH(PHKAIIMK, OCHOBAHMS IS
0000IIeHNsT W CpaBHEHWsS, KPUTEPHH TIPOBOJMMOTO aHAIW3a; BOCIPUHUMAT,
(dbopMyIMpOBaTh U IPEOOPA30BHIBAThH CYKJICHHUS: YTBEPIUTCIIHHbIC

U OTpHIATeIbHBIC, CIWHUYHBIC, 4YaCTHbIE ¥ OOIIWE, YCIOBHBIC, BBISBIATH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUHs B (paKTax, JaHHBIX,
HAOJIIOJICHUSIX WM YTBEPXKICHUAX, MpeyiaraTh KPUTCPUHU JUIS  BBIABIICHUS
3aKOHOMEPHOCTEH W MPOTHBOPEYUIA; TIPOBOJUTH BHIBOJBI C HCIIOJH30BAaHHEM 3aKOHOB
JIOTHKH, e TyKTUBHBIX

U UWHAYKTHBHBIX YMO3aKIIIOUCHUH, YMO3aKIIOUCHUH TI0 aHaJIOTHUH; pa30upaTh

J0Ka3aTeJIbCTBA MAaTEMATHUCCKUX YTBEPIKICHUH (TIPsMbIC
U OT TPOTUBHOTO), TIPOBOJUTH CAMOCTOSATEIHHO HECIOXKHBIC JIOKA3aTelbCTBA
MaTeMaTHUECKUX (PAKTOB, BBICTpAWBATh apPryMEHTAIMIO, MPUBOJUTH TNPUMEPBHl U
KOHTPIpPUMEPHLI, OOOCHOBBIBATH COOCTBEHHBIE PACCYXACHHS; BBIOMpPATh CIOCO0
pelieHus ydeOHOM 3ajayu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEINCHHS, BBHIOMPAThH
HanboJIee MOAXOSIINN C YIeTOM CaMOCTOSITEIILHO BBIJICIICHHBIX KpUTepreR). ba3zoBble
HccjaenoBarejbcKkye 1eMCTBUSA.

WCIIOJIb30BAaTh  BOMNPOCHI KaK HCCICIOBATEIIbCKUH HWHCTPYMEHT ITO3HAHW,
(GbopMyIHPOBaTh BOMPOCH], PUKCUPYIOIIKME TPOTUBOPEUHE, ITPOOIEMY, CAMOCTOSTEIIHHO
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (POPMHpOBATh TMIIOTE3Y, apryMEHTHPOBATH CBOIO
MIO3UIINIO, MHEHHUE; TTPOBOAMTH 10 CAMOCTOSTEIHLHO COCTABJICHHOMY TUTAaHY HECJIOXHBIN
OKCIIEPUMEHT, HEOONBIIOE HCCICIOBAaHUE [0  YCTAHOBJICHUIO  OCOOCHHOCTEH
MaTEMaTUYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB MEXKIY COOOM; CaMOCTOSTEIHHO
dbopMynupoBaTh 00OOIICHHUS M BBIBOJBI IO PE3yJIbTaTaM MPOBEICHHOTO HAOIIOICHMUS,
WCCIICJIOBAHMSI, OIICHUBATh JOCTOBEPHOCThH ITOJIYYCHHBIX PE3yJIbTaTOB, BBHIBOJOB U
000011IeHNIT; MPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATH



IPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX yCiOBHsIX. PaboTa nHopmanueii:

BBISIBJIATb ~ HEJIOCTATOYHOCTh U HM30BITOYHOCTH  MHGOpPMAIUU,  JIaHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHUs 3a]]a4l; BBIOUpaTh, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBATH u HUHTEPIIPETUPOBATH
uHOpPMAIMIO Pa3IMYHBIX BUAOB U (OpPM MpeACTaBICHUs; BbHIOMpPATh (Hopmy
MPEACTaBICHNS] HHPOPMAIUU U WLTFOCTPUPOBATH PEIIacMble
3a/1auyu CXeMaMu, IuarpaMmMaMu, HTHOU rpaukoi U uX KOMOUHALIMSIMU;
OIICHWBAThH HAJAC)KHOCTh WH(DOPMAITUHU TI0O KPUTEPHUSIM, TTPEIITIOKCHHBIM YIUTEIIEM

WIH C(POPMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA
KoMMyHUKaTHUBHBIE  yHUBEpCalbHble  y4yeOHbIE  JEHCTBUSA  00OECIEYMBAIOT

c(hOpMUPOBAHHOCTH COLIMATBHBIX HABBIKOB 00YUYaIOIINXCS.

O0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIECHHS B COOTBETCTBUHM C YCIOBUSIMH H
HeJsIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PELICHUs 3aJa4d M MOJyYECHHBIM
pesylbraTaM; B XOJA€ OOCYXIEHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYyKIaeMon
TEMBbI, MPOOJIEMbI, pPEIIAEMOM 3aJlayd, BBICKA3bIBATh WJIEH, HALIEJIEHHbIE Ha TMOUCK
peLIeHus], COMOCTABIATh CBOU CYXKIEHUS C CYKICHUSMH IPYIrMX YYaCTHHUKOB JUAiora,
0OHapyKMBaTh PA3IMUME U CXOJCTBO MO3UIMH, B KOPPEKTHOU (hopme (POopMyIHpOBaTh
pa3HOIVIACHS, CBOM BO3PAXEHMS; INPEICTABISATH PE3YJbTAThl PELICHUS 33JayH,
AKCIEPUMEHTA, HCCIEAOBAaHMS, TMPOEKTa, CaMOCTOSTENbHO BbIOMpaTh (dopmar

BBICTYIIICHHA C YYCTOM 3ada4 IIPC3CHTAINN 1 0cOOeHHOCTEH AyJIUTOpPHUH.

CorpyaHu4ecTBo:
MMOHUMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON ¥ MHIUBUIYATHHOU PaOOThI

IpU  pelieHWH Yy4eOHBIX MAaTeMAaTHUYeCKHX 3a/ad; MPUHUMATh I11e7b COBMECTHOM
JeSTeIbHOCTH, TUTAHUPOBATh OPTaHU3AIUIO

COBMECTHOM paboThI, pacrpeAessiTh BUIbI padOT, JOTOBApUBATKLCS, 00CYX)IaTh MPOIIECC

U pe3ynabTaT paboThl, 0000IIaTh MHEHHUS HECKOJbKHX YEJIOBEK; Y4YaCTBOBAaTh B

rpynnoBeiX (popmax paboTsl (00CyXkaAeHHs, OOMEH MHEHHUSMH, MO3TOBBIE IITYPMBI U

JIPYTHE), BHIMOIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH CBOU JIEHCTBUSI C IPYTUMU

YJIeHaMH KOMaHJbl, OILICHMBATh KaueCTBO CBOEro BKJIaJa B OOHIMI MOPOAYKT IO

KpUTEpUsM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
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PerynsiTuBHbIC YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
PerynaruBHble yHUBepcalbHbIE YueOHbIE IEHCTBUS 00ecneunBaoT (OpMUPOBAHHE

CMBICJIOBBIX YCTAHOBOK U JKM3HCHHBIX HABBIKOB JIMYHOCTHU. CaMoopraHmaunﬂ:

CaMOCTOSATENIbHO COCTaBIIATh IUIaH, aJrOPUTM pElIeHUs 3aJa4yd (MU €ro 4acTh),
BBIOMpATh CMOCOO pEIICHUS C YYETOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAapUaHThl PELICHUN C Y4ETOM
HOBOW MH(pOpMaIIUU.

CaMOKOHTPOJIB:
BJIQJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IPOLIecca U pe3yJibTara

pelieHus MaTeMaTU4YeCKOM 3aJaud; MpPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT
BO3HHMKHYTh MpPU PEIICHUH 33Ja4d, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE
HOBBIX OOCTOSITENICTB, HAWJEHHBIX OIIMOOK, BBISBIECHHBIX TPYJHOCTEH; OLIEHUBATH
COOTBETCTBUE PE3yNbTaTa AESATEIBHOCTH ITOCTABICHHOW LIEIH

U YCJIOBUSM, OOBSCHATh MPUYMHBI JOCTHUKEHHSI WM HEAOCTMXKEHUS LIE€TH, HAXOJIUTh
OIIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUS MPOrpaMMBI MO0 MaTE€MaTHUKE MPECTaBJICHbI
0 roj1aM 00y4YeHHUs B paMKaxX OT/EJIbHBIX YUeOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpa», «I'eometpusi», «BeposTHOCTE U

CTaTUCTHUKA).
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PABOYAS ITPOIT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

MNOACHUTEJIBHAS 3AIINCKA
[TpuoputeTHbIME LIETSIMU O0yUEHUSI MaTeMaTHUKe B 5—6 Kilaccax sSIBISIOTCA:

IpoAOHKeHNE (POPMUPOBAHUS OCHOBHBIX MaTEMATHUECKUX MOHATUH (YUCIIO,
BEJIMYMHA, TIeoMeTpuueckass @urypa), 00eCleuMBaIOUMX IPEEMCTBEHHOCTb U
NEPCIEKTUBHOCTh ~ MAaTEMaTHYECKOro  oOpa3oBaHMs  OOy4yaroOUIUMXCs;  pa3BUTHE
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN OOydarouuxcs, MO3HABATEIbHOM
aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHI, HHTEpeca K H3YyYEHUIO MAaTEMATHKHU;
NOJIBEICHUE 00YYarOIIMXCs Ha TOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSA3M MaTEMAaTUKH M OKpY)Karollero mMupa; (GopMupoBaHHE (PYHKIMOHAIbHON
MaTEMaTUYECKOM TPAMOTHOCTH: YMEHHUs paclo3HABaTh MAaT€MAaTHYECKHE OOBEKTHI B
peanbHBIX JKA3HEHHBIX CHUTYalHsAX, NPUMEHATb OCBOCHHBIE YMEHHMS JUISl PEIICHMS
PaKTUKO-OPUEHTUPOBAHHBIX 3aJ]a4, MHTEPIPETUPOBATh IMOIYUYEHHBIE pPE3YyJbTaThl U
OLICHMBATh UX HA COOTBETCTBUE ITPAKTUYECKON CUTYALUH.

OcCHOBHBIE JIMHMM COJEpXKaHWS Kypca MaremaTuku B S5—-60 Kiaccax —
apumeTrnyeckas U reoMeTpuueckasi, KOTOpble pa3BUBAIOTCS NapajuIebHO, KaXIas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCUMO OJHA OT APYrou, a B
TECHOM KOHTaKT€ W B3aMMOJEHUCTBHM. Takke B Kypce€ MaTeMaTUKH MPOMCXOAUT
3HAKOMCTBO C 3JIEMEHTaMHU aireOpbl U ONUCATETbHONW CTATUCTUKH.

N3yuyenue apudmeTnueckoro marepualia HAuMHAETCAd CO CHCTeMaTH3alud |
pa3BUTHS 3HAHUN O HATYPaJIbHBIX YHCJIaX, IOJyY€HHbBIX HAa YPOBHE HauaIbHOIO 0OIIEro
oOpazoBanusi. Ilpu >TOM COBEpPIIEHCTBOBAHWE BBIYMCIUTEIBHON TEXHUKHU u
dbopMUpOBaHHE HOBBIX TEOPETUYECKUMX 3HAHMM  COUETaeTcsi C  pa3BUTUEM
BBIYMCIIUTEILHON KYJIBTYpbl, B YaCTHOCTU C OOYy4YE€HHEM MPOCTEHIINM IpUeMaM
OPUKUIKH W OLUEHKH PE3yJbTaTOB BBIYMCICHHUN. l3yueHue HaTypallbHbIX YHCEIl
npojoibKaeTcs B 6 Kilacce 3HAKOMCTBOM C  HAYaJbHBIMU TOHSATUSMU TEOPHUH
JETUMOCTH.

Hayano u3ydeHus OObBIKHOBEHHBIX M JIECATUYHBIX APOOE OTHECEHO K 5 Kiaccy.
DTO nepBbIi 3Tall B OCBOCHUM JAPOOEH, KOrjJa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UACSIMH, TOHATUAMH TeMbl. [Ipu 3ToM paccMoTpeHre 0OBIKHOBEHHBIX APOOEH B MOJTHOM
o0beMe MPEAIIECTBYET U3YUEHHUIO IECATUYHBIX IPOOEH, YTO 1e1eco000pa3sHO ¢ TOUYKHU
3pEHUs JIOTUKH U3JI0’KEHUS YMCIOBOW JIMHUM, KOT/1a IPaBUJIa AEVCTBUM C AECITUYHBIMU
JIpOOSIMH MOXKHO 0OOCHOBATH YK€ M3BECTHBIMU AJITOPUTMAaMU BBIIIOJIHEHUS JEUCTBUM €

OOBIKHOBEHHBIMU ~ JIpOOSIMH. 3HAKOMCTBO C JCCSATHYHBIMU JAPOOSAMHU PACUIUPUT
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BO3MOKHOCTH JUIsl TIOHMMaHUs OOYy4YalolUMHCS MPUKIATHOTO MPUMEHEHUsT HOBOM
3aMUCH TIPU U3YUYEHUH JPYTUX MPEIMETOB U MPU MPAKTUYECKOM HCHONb30BaHUU. K 6
KJIacCy OTHECEH BTOPOM dTal B  M3YYEHHH JIpoOed, Tle  MPOUCXOIUT
COBEpIICHCTBOBAHME HABBIKOB CPABHEHUS U IIpeoOpa3oBaHus ApoOEH, OCBOCHUE HOBBIX
BBIYHMCIIUTEIBHBIX aJTOPUTMOB, OTTAUYMBAHHE TEXHUKU BBIYMCICHHM, B TOM YHCIIE
3HAUYCHUN BBIPAXKCHUHN, COAEpPXKAIMX ¢ OOBIKHOBEHHBIE, W JECATUYHBIC IpoOH,
YCTaHOBJICHHE CBSI3€H MEXIy HUMHU, PACCMOTPEHHE MMPUEMOB PEIICHUS 3a/1a4 Ha TPOOH.
B Hauane 6 kiacca mpoucXoaUT 3HAKOMCTBO C TMOHSATHEM IPOIICHTA.

OcoOEHHOCTBIO U3YUYCHUS TTOJIOKUTEIBHBIX U OTPUIATEIbHBIX YUCEN SIBISETCS TO,
YTO OHHM TAKXKE MOTYT paccMaTpUBAThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hayaie
u3yueHusi TeMbl «lloJIOKUTENbHBIE W OTPHULIATENIBHBIE YKCIIa» BBIJEIACTCS MOATEMA
«llenpie ymcna», B paMKax KOTOPOMl 3HAKOMCTBO C OTPUUATEIbHBIMA YHCIAMU H
JNEUCTBUSMHU C MOJIOKUTEILHBIMU M OTPUIIATEILHBIMUA YUCIaMU MPOUCXOJAUT Ha OCHOBE
COZIEP/KATEIBHOrO MOJAXO0Aa. JTO TO3BOJSET HAa JOCTYIIHOM YpPOBHE IO3HAKOMUTH
00yYaroMMXCs MPAKTUYECKU CO BCEMH OCHOBHBIMU MOHSTUSMH TEMBI, B TOM YUCJIE U C
npaBujaMd 3HAKOB TIPU  BBIMOJHEHUU apudMeThuyeckux nedctBuil. V3yueHue
palMOHANIBHBIX YKCeN OyAET MPOIOHKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu o0Oy4yeHMM pEIICHHI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax MCHOJIBb3YIOTCS
apudmeTndeckue npuemsl pemieHus. [Ipu oTpaboTKe BHIYMCIUTETHHBIX HABBIKOB B 5—6
KJIacCcax pPacCMATPUBAIOTCS TEKCTOBBIE 3aJlayd CIEAYIOUIMX BHUAOB: 33Jaud Ha
JIBIDKEHUE, HA YaCTH, Ha TIOKYTIKH, Ha PabOTy U MPOU3BOIUTEILHOCTh, HA TPOIEHTHI, HA
OTHOIIEHUST U Tpornopuuu. OOydarouecss 3HAKOMSTCS ¢ MpUEMaMH pEIIeHUs 3aj1ady
nepeboOpoM  BO3MOXKHBIX  BAapWaHTOB, ywarcs pabotath C  HHPOPMAIMEH,
MpeACTaBICHHON B popMe TaOJIUIl UK TUarpaMM.

B mporpamme yueGHOro Kypca «MaTtemaTuka» MNpeaycMOTpeHO (GopMHUpOBaHUE
MPOMEACBTUUECKUX aire0pandecKux MpeycTaBieHuid. bykBa Kak CMMBOJ HEKOTOPOTO
yycia B 3aBUCUMOCTH OT MAaTEMAaTHUYECKOIO0 KOHTEKCTa BBOJUTCS IOCTEIECHHO.
bykBeHHasi CHUMBOJIMKA IIUPOKO HCMOJB3YETCS MPEXKIE BCEro sl 3amucHu OOIIUX
YTBEPXKIECHUM U  MpeajokeHud, GopMys, B YAaCTHOCTH ISl  BBIYMCIICHUS
reOMETPUYECKUX BEJIMUMH, B KAUE€CTBE «3aMECTUTEIS YUCIIA.

B mporpamme yueOHOro kypca «Maremarukay TMpeAcTaBieHa HariasgHas
TEOMETpHs, HaNpaBJICHHAs HAa Pa3BUTHE OOPa3HOTO MBIIUICHUS], TPOCTPAHCTBEHHOTO
BOOOpaKeHUS, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIM 3Tall B U3yYCHUU T€OMETPUH,
KOTOPBIM OCYIIECTBIIETCSI HA HArJISJHO-TIPAKTUYECKOM YpPOBHE, ONHpAETCS  Ha
HarJIIHO-00pa3Hoe  MbllIUIeHHe  oOydaromuxcsa.  bonblmias  posnb  OTBOJAUTCSA
MPAKTUIECKOHN NeATEIHLHOCTH, OIBITY, SKCIIEPUMEHTY, MOJeIrpoBannto. O0yyaromuecs
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3HAKOMSTCS C F€OMETPUYECKUMHU (UTYypaMH Ha TIJIOCKOCTH M B MPOCTPAHCTBE, C MX
MPOCTEUITUMH KOH(PUTYpAITUsIMHU, yYaTrcsl H300pakaTh WX Ha HEIWMHOBAHHOW U
KJIeT4yaTol Oymare, pacCMaTpUBaIOT MX MPOCTEHIMe CBOMCTBAa. B mpoliecce uzyueHus
HaTJISTHOM T€OMETPHUH 3HAHUSA, TOJYICHHBIC OOYyJaroNMMHUCS Ha YPOBHE HAYAIBHOTO
o011ero o0pa3oBaHus, CHCTEMATU3UPYIOTCS U PACIITUPSIOTCS.

CormacHo yueOHOMY IJIaHy B 5—6 Kilaccax M3y4aeTcsi HHTETPUPOBAHHBIN MPEAMET
«MaremMaTuka», KOTOpPBIM BKJIIOYaeT apu(dMETHUYCCKHM MaTepual | HarJsJIHYIO
TCOMETPHIO, a TaK)Ke MPONEACBTUUECKUE CBEJACHUS U3 alreOphl, 2JIEMEHTHI JOTUKA U
HayaJia ONMKUCATEIbHON CTATUCTUKH.

OO611ee yncio 4acoB, pEKOMEHIOBAHHBIX JIJISl U3y4YeHUsI MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 4dacoB (5 yacoB B Henenmwo), B 6 kimacce — 170 gacoB (5 dacoB B
HEJISTIO).

COJEP)XAHUE OBYUYEHUA

5 KUIACC
HartypajbHble ync/ia 1 HYJIb

HarypaneHoe wuyumcno. Psag Harypanmenbix uwmcen. Yucno 0. HM3o0paxeHue
HaTypaJIbHBIX YMCENl TOUKAMH Ha KOOPJMHATHOU (YUCIOBOI) MPSIMOIA.

[lo3unmonnas cucrema cuuciaeHus. Pumckas HyMmepanuss Kak IIpUMEp
HEIO3ULMOHHOM CUCTEMBI CUUCIIeHUs. [lecaTuuHas cucteMa CUUCIICHMUS.

CpaBHeHrE HaATypaJIbHBIX YHCEJN, CPABHEHHWE HATYyPAJIBbHBIX YHCENI C HYJEM.
CrniocoOb1 cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CrioxeHne HaTypalIbHBIX YMCEJI, CBOWCTBO HYJIS NPU CIIOKEHHWH. BBIYMTaHHE Kak
NeiicTBUe, 0OpaTHOE CIIOKEHHIO0. Y MHOKEHHE HaTypajbHBIX YHMCEJI, CBOMCTBA HYNISI U
CAMHMIIBI TIPU YMHOXEHUHM. JleneHue kak JelcTBHE, O0OpaTHOE YMHOXKEHHUIO.
KoMrioneHTsI neiicTBuUiA, CBA3b MEX My HUMU. [IpoBepka pe3ynbrara apuMeTudecKoro
neuctBud. IlepemecTuTenbHOE M COueTaTENbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOKEHHUS, paclpeieIuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonp3oBanne OykB Aiisi 00O3HAUEHUST HEU3BECTHOIO KOMIIOHEHTAa U 3alUCH
CBOMCTB apu(METHUUECKUX JCHCTBUIA.

JlenuTenu ¥ KpaTHbBIE YMCla, Pa3jIOKEHHE Ha MHOXKUTENU. [IpocTeie n cocTaBHbIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM IOKA3aTENEM. 3allUCh YMCIA B BUJIE CYMMBI Pa3psaHbIX
CJaraeMplix.

UucnoBoe BbIpaKeHUE. BBIYMCIECHNE 3HAYEHUM YHUCIIOBBIX BBIPAXKECHHM, IMOPSAIOK

BBINIOJIHEHUS JeucTBUM. Mcnonb3oBaHue IIPHU BBIYUCIICHUAX MNCPEMCCTUTCIBHOTO U
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COYETATEIbHOIO CBOMCTB (SaKOHOB) CJIOXCHHUA M YMHOXXCHUA, PACIPCACIUTCIBbHOIO

CBOWCTBA YMHOKECHUS.

Apodu
[IpeacraBnenue o apodu Kak crocode 3amucu 4acTh BeIU4UHbl. OOBIKHOBEHHBIE

npobu. IlpaBunpHble M HempaBWiIbHbIE Apobu. CMemianHas ApoOb, MpeACTaBICHUE
CMEIIaHHOW JpoOu B BHUJI€ HEMPaBUILHOW JpOOU U BbIAEICHHUE LIETON YacTH yuciaa U3
HenpaBWIbHOW Apobu. WM3o0pakenue apoOel TOYKaMU Ha YHCIOBOW MPSIMOM.
OcHoBHOe cBoiicTBO apobu. CoxkpamieHue napobeii. [IpuBenenue apodbu Kk HOBOMY
3HameHareno. CpaBHeHHUE ApOOEH.

CnoxxeHue U  BblUMTAaHUE JpoOeil. VYMHOXeHue U  JelieHue JpoOeH,
B3aMMHOOOpaTHbIe 1poOu. HaxokieHne yacT 1eaoro U Leaoro mo ero 4YacTy.

JHlecatuunas 3anuck JapoOeit. IlpencraBieHue necsITUYHOM ApoOU B BUIE
O0OBIKHOBEHHOU. M300paxkeHue NecATUYHBIX ApoOei TOYKAMH Ha YKCIOBOM MPSIMOA.
CpaBHEHHUE JECATUYHBIX APOOEH.

ApudmMernueckue AEUCTBUS C JECATUUYHBIMU APoOsiMU. OKpyTiIeHUE AECATUUHBIX
Tpo0eii.

PemeHnue TeKCTOBBIX 3a/1a4

Pemenne TeKCTOBBIX 3ajad apu(PMETHUECKUM crocoOoM. PemieHue noruueckux
3anay. Pemenne 3amay nepeOOpoM BceX BO3MOXKHBIX BapHAaHTOB. Mcronb3oBaHue mpu
pelieHnn 3a7a4 TaOJIHI] U CXEM.

Pemenune 3anay, copepxaninx 3aBUCUMOCTH, CBA3BIBAIOIUE BEJIMUYUHBI: CKOPOCTD,
BpEMs, PACCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb. EAVHUIIBI W3MEPEHHMs: MaccChl,
00beMa, LIeHbl, paCCTOSTHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXly €IMHULIAMUA U3MEPEHUS
KaK10M BEJINYUHBEI.

Pelienne oCHOBHBIX 3a71a4 Ha IpOOH.

HpeI[CTaBJIeHI/Ie JaHHBIX B BUJC Ta6J'II/II_I, CTOJIOYATHIX Juarpamm.

Harasignas reomerpus
Harmsinaele mpencrabiennst o (Gurypax Ha TUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,

Jy4, yrojl, JIOMaHas, MHOI'OYIOJbHHUK, OKPYKHOCTb, Kpyr. Yrous. lIpsmoi, ocTpsii,
TYyIIOM ¥ Pa3BEPHYTHIN YIJIBL.
JlnuHa oTpe3ka, METpUYEeCKUEe €AUHULbl JUIMHBL. JlIMHA JIOMaHOHW, NHEPUMETP
MHOI'OYroJIbHUKA. MI3MepeHne U OCTPOECHUE YIUIOB C IIOMOILBIO TPAHCIIOPTUPA.
Harnsguele mnpeacraBieHuss o ¢Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHHK,
IpSIMOYTOJIBHUK, KBaIpaT, TPEYTOJbHUK, O PABEHCTBE PUTYP.
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N300paxenne ¢uryp, B TOM uucie Ha kieryatod Oymare. Iloctpoenue
KOHGUTYypaluii W3 dYacTeld MNpsSMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOW U KJIETYATON
oymare.

Hcnonp30BaHne CBOWICTB CTOPOH U YIUIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Inomanes NpPAMOYrOJIBHMKA W MHOTOYTOJBHHUKOB,  COCTaBJICHHBIX u3
OpSIMOYTOJIBHUKOB, B TOM uucie Quryp, M300paXEHHBIX Ha KJIET4aTol Oymare.
EnvHUIBI H3MEpEHHUS IUTOIIAIH.

Harnsguele mpencTaBieHHs O TPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJbHBIN
napajuienenunes, Kyo, MHororpanHuku. M3o0paxeHue nmpocTelImx MHOTOTPaHHUKOB.
Pa3Beptku ky6a u napamnenenunena. Co3ganue Moieeii MHOTOIpaHHUKOB (M3 OyMaru,
IPOBOJIOKM, IUIACTWJIMHA MW ApYrux wmartepuaioB). O0beM NPSAMOYTOJIBHOTO
napajuienenunena, kyoa. Enunuiel nsmepenust oobema.

6 KJIACC
HarypaJjbHble yncia
Apudmernueckre ACHCTBUS C MHOTO3HAQUYHBIMU HATYpPaJIbHBIMH  YHCJIAMHU.

UucaoBele BBIpaKEHUs, MOPSIOK JIEHCTBUM, HUCIOJIb30BaHUE CKOOOK. Mcmonb3oBaHue
P BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIIBHOIO CBOMCTB CJIOXEHHUS U
YMHOXEHUSI, PaCIpeACIUTEIHLHOTO CBOMCTBA YMHOXEHUS. OKpyrieHHe HaTypaibHBIX
qHCel.

JlenuTenu u KpaTHbIE YUCia, HAUOOJIBIINKM OOITUHN JeIUTEeNh U HaUMEHbIIee o011ee

KpaTHoe. JlenuMOoCTh CyMMBI U IPOU3BEACHHUS. JleleHne C OCTaTKOM.

Apodu
OObIKHOBEHHasi ApoOb, OCHOBHOE CBOMCTBO JApoOH, COKpalieHue apooei.

CpaBHeHue W ymnopsijiounBaHue apoOeit. PemreHue 3amau Ha HaxXOXXJICHHUE YacTH  OT
[EeJ0T0 W IeJoro Mo ero vactu. J[poOHoe uYuclio Kak pe3yjbTar JeJICHHUS.
[IpencraBienne AeCATUYHON IpoOM B BHC OOBIKHOBEHHOH IpoOM M BO3MOXKHOCTH
MpeACTaBIeHUs] OOBIKHOBEHHON ApOOM B BHUJAE ACCATUYHOU. JlecsaTUUHBIE OpoOH W
MeTpUYecKasi cuctemMa Mep. ApudmeTrnyeckue ASHCTBHS W YHCIOBBIC BBIPAXKCHUS C
OOBIKHOBEHHBIMH U JIECSITUIHBIMHU APOOSMH.

OtHomienue. JlemeHne B JaHHOM  OTHOIIGHHMH. MacmTab, MpOIOPIHS.
[IprumeHenune mponopuUri NPy PEIICHUN 3a1a4.

ITonsitie mporieHTa. BhryuciaeHne MpoIlleHTa OT BEJIWYMHBI M BEJIMYMHBI IO €€
MPOIICHTY. BhIpakeHHe MNPOIEHTOB ACCATUYHBIMU ApoOsmu. Pemenwe 3amay  Ha

IMPOUCHTHI. Bpr&)KCHI/Ie OTHOHICHH: BCJIMYMH B ITPOLICHTAX.
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ITos0:KkuUTEIBLHBIE U OTpHLHATECJIbHbBIC YHUCIA
[lonmoxxutenbHbIE U OTPHULATCIIBHBIC YHCJIA. HGHLIG qucia. MOI[y.III) qucia,

reoMeTpuueckas UHTepnpeTanus Moxayias uucia. M3oOpaxkenue dyumcen Ha
KOOpAMHATHOH npsiMoi. Yncnossle npoMexyTku. CpaBHEHHE uncen. ApudmeTnueckue
JCHCTBHUS C MOJIOKUTEIBHBIMU M OTPULIATEIBHBIMU YHUCTIAMH.

[IpsimoyrospHas cucTeMa KOOpAMHAT Ha IUIOCcKOcTU. KoopauHaThl TOUkM  Ha
IUIOCKOCTH, abcicca u opauHata. [locTpoeHune Touek M GuUryp Ha KOOpAUHATHOMN

IITIOCKOCTH.

ByKBEHHbIe BBIPA’KCHHUSA
HpI/IMGHeHI/IG 6YKB I 3allMCH MaTCMAaTHYCCKHX BI)Ipa)KeHI/Iﬁ )51 HpGI[J'IO)KGHHﬁ.

CpoiicTBa apu(MeTHUECKMX JEHCTBUNA. bDyKBEHHBIE BBIPDAKEHHS M  YHUCIOBbBIE
IIOZICTAHOBKHU. byKBEHHBIE PaBEHCTBA, HAXOKICHUE HEU3BECTHOIO KOMITIOHEHTA.
®opMyibl, QopMyIibl MEpUMETpa M IUIOMIAAM NPSIMOYTOJbHUKA, KBajapara, o0bema
napajuienenunena u kyoa. Pemmenue TekcToBbIX 3a/1a4

Pemenne TeKCTOBBIX 3ajay apu(METHUYECKHM criocoOoM. PelieHue J0ruyeckux
3aja4. Pemenue 3a1a4 nepebopoM BCEX BOZMOMKHBIX BAPUAHTOB.

Pewenue 3anay, coaepkaliux 3aBUCHUMOCTH, CBS3bIBAIOLIUX BEJIMYHMHBI: CKOPOCTb,
BpEMsI, pPACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTbH, ITPOU3BOJIUTEIBHOCTh, BpPEMH,
o0beM paboThl. ENWMHUIBI HM3MEpEHUs: MacChl, CTOMMOCTH, PAaCCTOSIHUS, BpPEMEHHU,
ckopocTu. CBsA3p MEXKIY €AMHULIAMHA U3MEPEHUS KAKI0M BEJIMYNHBI.

Pewenne 3amad, CBA3aHHBIX C OTHOILICHUEM, INPONOPLUOHAIBHOCTBIO BEIWUYMH,
MPOLIEHTAMHM; pEIEHUE OCHOBHBIX 33a4 Ha JPOOU U MPOLEHTHI.

OneHnka ¥ TpUKUAKA, OKpyrjiaeHue pesyiaprata. CocraBieHHe OyKBEHHBIX
BBIPAYKEHNH I10 YCJIOBUIO 3a7a4H.

[IpencraBieHre JaHHBIX C TOMOIIbIO TaOnun u jauarpamMm. Crosnbuartbie
JarpaMMBbl: YTEHUE U NMOCTPOEHUE. UTEHNE KPYTOBBIX AUATPAMM.

Harasignas reomerpus
Harmsinaele mpencrabiennst o (Gurypax Ha TUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,

Jqy4, YroJi, JIoMaHas, MHOTOYTOJIbHUK, YETbIPEXYTOJIbHUK, TPEYTrOJIbHUK, OKPYXKHOCTb,
KpYT.

B3auMHoe pacronoxxeHue ABYX NpsIMbIX Ha IUIOCKOCTH, MapajuielbHbIE MpSMBbIE,
NEPHEHANKYJIApHbIE NpsMble. V3MepeHue pacCTOSIHUI: MEXIy ABYMS TOYKAaMH, OT
TOYKH 10 IPSIMOM, JJIMHA MapIIpyTa Ha KBaJpaTHOU CEeTKe.

N3mepeHre © MOCTPOCHHE YIVIOB € IOMOIIBI  TpaHCHOPTHpA. Bumbl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOIbHBIN, TYMOYTOJbHBINA, PABHOOEIPEHHBIH,
PaBHOCTOPOHHUM. YeTpIpexyroJibHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB.
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[IpsiMOyroJibHUK, KBaApaT: MCIOJb30BAaHUE CBOMCTB CTOPOH, YIJIOB, JAHAroHajew.
N300paxeHne reoMeTpuueckux (Uryp Ha HEJIMHOBAaHHOW OyMare ¢ MCHOJIB30BaHUEM
HUPKYJISL, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaToit Oymare.

[lepumerp MHOrOoyronmpHuka. [loHsTHE TIOMAAU (UTYPBI, €AMHUIIBI W3MEPEHUS
wiomwaau. [IpubnmxkenHoe u3MepeHue miomaad Guryp, B TOM 4YUCie Ha KBaJpaTHOU
cetke. [IpubnmxenHoe u3MepeHue JIIMHBI OKPYKHOCTH, TJIOLIaANA KpyTa.

CummeTpus: LIEHTpajbHasi, OCeBasi U 3epKajbHas CHMMETPHUH.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsanele mnpeacTaBieHUss O NPOCTPAHCTBEHHBIX (QUIypax: MapajuiesenuIie],
Ky0, mnpu3Ma, TnUpaMula, KOHYC, LWIHHApP, Mmap u cdepa. HM3o0paxkenue
POCTPAaHCTBEHHBIX ¢uryp. Ilpumepsl pa3BepTOK MHOTOTPAHHHUKOB, IWJIMHApPA U
konyca. Co3gaHue Mojened TPOCTpaHCTBEHHBIX (uryp (W3 Oymaru, MPOBOJIOKH,
IJIACTWIIMHA U Apyrux matepuanoB). [loHsTue oObeMa, eIUHULBI U3MEPEHUS 00BbEMA.
OObeM IpsIMOYTOJIBHOTO Napajuieenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pPE3yabTAaTBl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 5 KJjacce.

Yucaa v BLIYUCJICHUSA
[TonumaTe ¥ TPaBWIBHO YMNOTPEOISATH TEPMHUHBI, CBSI3aHHBIC C HATypajJbHBIMU

YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSIMH.

CpaBHHBaTh W YIOPSAAOYNBATH HATYPAIbHBIC YHCIIA, CPAaBHUBATh B MPOCTEUIITHX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIC TPOOH.

CoOTHOCUTH TOUKY HAa KOOPJAUHATHOMN (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €
YUCJIOM M M300pakaTh HATypalbHBIE YUCJIA TOYKAMHU Ha KOOPJIWHATHOW (YHCIIOBOIN)
IIPSIMOM.

BoeimonasaTe  apudMeTHyeckue JCUCTBUS C HATYpPAJIbHBIMH  YHUCJIAMH, C
OOBIKHOBEHHBIMHU JPOOSMU B MPOCTEUIIINX CITydasIX.

BBITTOTHATE IPOBEPKY, MPUKUAKY PE3yIbTaTa BEIYHCICHUN.

OxpyrasTh HATypadbHBIE YHCTIA.

PemeHne TekCTOBBIX 33124
Pemrate TekcTOBBIC 3amaud  apU(PMETHUYCCKUM CIOCOOOM W C  IIOMOIIBIO

OpPraHM30BaHHOI'O KOHCYHOI'O nepe6opa BCC€X BO3MOXHBIX BAPpHAHTOB.
Pemats 3aJ1a4u, COACPIKAIMMNC 3aBUCHUMOCTH, CBA3BIBAIONINEC BCIIMYHHBI. CKOPOCTD,
BpCM:, paCCTOSAHUC, ICHA, KOJIMYCCTBO, CTOMMOCTD.
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Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbI, TaOJUIbl, 0003HAUYEHUS NPU PELICHUU

3a1a4.

[Tonb30BaThCs OCHOBHBIMHM €IUHHUIIAMHM W3MEPEHUS: IIEHbI, MACChI, PacCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPAKATh OJHU €IMHULIBI BETUYHHBI YEPE3 IPYTHUE.

W3Bnekarb, aHaJIW3UpPOBaTh, OLIEHMBAThb HH(OPMALMIO, MPEICTABICHHYIO B
Tabnuie, Ha CTONOYATOM AMarpamMme, WHTEPIPETHPOBATH NPEICTaBICHHBIC JaHHBIC,
UCIIOJIb30BAaTh JIaHHBIE NIPU PELICHUH 3a/1a4.

Harasignas reomerpus
[Tonmp30BaThCA TEOMETPUUECKUMU MOHATHSIMA: TOUYKA, IIPsIMasi, OTPE30K, JIyY, YroJl,

MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HMEIONmMX (GopmMmy
U3YYCHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMHHOJOTHIO, CBSI3aHHYIO C yIJIaMH: BEpIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEpPIINHA, CTOPOHA, JUAroHallb, C OKPYKHOCTBIO: pajnyc,
TUaMeTp, IEeHTP.

N300paxkaTh N3y4eHHbIE TeOMETpUUYECKHE (PUTYPHI HAa HEJIMHOBAHHOW U KJIETYATOM
OyMare ¢ TOMOIIIBIO ITUPKYJIS ¥ THHEHKH.

Haxonuth UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C IOMOIIBIO
JUHEHKHA, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTHh OKPYKHOCTH 3aJaHHOTO
paaunyca.

Hcronp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJIBHUKA, KBajapaTa IS WX
MTOCTPOCHUS, BEIYUCIICHHUS TIJIOMIAIN U TIEPUMETPA.

Boluucnsate mepumeTp ©W IUIONIAAbL KBajapaTra, MPSMOYTOJibHUKA, (QUTyp,
COCTABJICHHBIX M3 TMPSMOYTOJIBHHKOB, B TOM uYHcle (GUTYp, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCS OCHOBHBIMH METPUYCCKUMH CAWHHUIIAMU HW3MEPCHHS JJIMHBI,
TUTOIIAM; BEIPAXKATh OJTHUA €UHUIIBI BEJIMUMHBI Yepe3 IpyTrue.

Pacro3naBate mapamienenunen, KyO, MCHOIb30BaTh TEPMHHOJOTHIO: BEPIIHMHA,
pedpo rpaHb, U3MEPEHHUS, HAXOIUTh U3MEPEHHUS MMapajuieienumeia, Kyoa.

Beraucnate o0beM Ky0a, mapajuleNienuriesa 1O 33JaHHBIM — H3MEPCHUSM,
M0JIb30BATHCS €AMHUIIAMU U3MEpPEHUs 00bema.

PemaTe HecIOXXHBIC 3aJaud HAa HM3MEPEHUE T'COMETPUYECKHX BEJIMYMH B

IMPAKTHYCCKUX CUTYyallHAX.

[IpeameTHBIE pPE3yNbTaTBl OCBOCHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 6 kiacce.
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Yucaa v BIYMCICHUSA

3HaTh U TOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3JUYHBIMU BHJAMU YHCE W
crocobaMM HX 3aIUCH, MEPEXOAUTH (€CIM 3TO BO3MOXKHO) OT OJHOW (hOpMBI 3amucu
qyuclia K Ipyrou.

CpaBHHMBaTh W YIOPSIOYMBATH IIEJIbIE YHUCIA, OOBIKHOBEHHBIE U JIECSITHYHBIE
Ipo0u, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BoInonHsaTh, coueras yCTHbIE U MUCbMEHHbIE PUEMBbI, apU(METUYECKUE TEUCTBUS
C HATYpPAJIbHBIMH W TICJIBIMH YHCIIAMU, OOBIKHOBEHHBIMH W JECATUYHBIMH JPOOSIMH,
MOJIO’KATENIbHBIMU Y OTPULIATEIIbHBIMU YHCIIAMM.

Beruncnarh 3Hau€HUsI YHUCIIOBBIX BBIPAXKCHUH, BBIMOJHATH MPUKHUAKY M OLICHKY
pe3yibTaTa BBIUMCICHUM, BBIMOJIHATH MPEOOpPa30BaHUs YHUCIOBBIX BBIPAXKEHUN  Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COOTHOCUTH TOUKY Ha KOOPAMHATHOM MPAMOUN C COOTBETCTBYIOIIMM € YUCIOM U
U300pakaTh yuciaa TOYKAMHU Ha KOOPJIMHATHOM NPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHON CUCTEME KOOPJIUHAT C KOOPJIAUHATAMU HTOU
TOYKH.

OKpyTasTh 1eble YHCIIa U JAECSITHUYHbIE JPOOU, HAXOIUTh MPUOTMKEHUS YUCe].
YucsoBbie 1 OyKBEHHbIE BHIPAKEHUSA

[lonumMate W ynoTrpeOisTh TEPMHHBI, CBA3aHHBIE C 3allMCHIO CTENEHU YMCIIA,
HaxXOAMTh KBaJgpaT M KyO 4MCIA, BBIYUCIATH 3HAUEHUS YHUCIIOBBIX BBIPAXKEHUH,
COZEPIKAIINX CTETICHMU.

ITonp30BaThCAd NPU3HAKAMU JCIMMOCTH, PACKIAAbIBATh HATYypAJbHBIC YKCIIA Ha
IIPOCTBIE MHOKHUTEIH.

[Tonb30BaTbcsa MacITabOM, COCTABIIATh IPONOPLUU U OTHOLICHHUS.

Hcnons3oBath OykBBI sl OOO3HAYEHUS YHUCEN MPU 3alUCH MATEMaTUYECKUX
BBIPQXEHHM, COCTaBISTh OYKBEHHBIE BBIPAKEHUS U (POPMYJIbl, HaXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPaKEHH, OCYIIECTBIISISI HEOOXOIUMbIE MTOICTAHOBKHU U ITPe0Opa30BaHusI.

HaxoauTs HENM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 32124

Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKHUM CIIOCOOOM.

Pemarp 3amaun, CBsI3aHHBIE C OTHOILEHUEM, MPOMOPLUUOHAIBLHOCTHIO BEJIMYUH,
MPOIIEHTaMH, PEIlaTh TPU OCHOBHBIC 3a/1a4M HA JPOOH U TIPOICHTHI.

Pemats 3amaun, copepxaiire 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIHMUYMUHBI: CKOPOCTD,
BpeMs, pacCTOSHHUE, II€HA, KOJUYECTBO, CTOMMOCTbH, MPOHM3BOJUTEIHHOCTH, BpEMH,
oObema pabOTBl, HUCHONB3YS apupMETHUYECKHE JACUCTBUSA, OLEHKY, MPUKHUIKY,
M0JIb30BaThCS €AMHUIIAMU U3MEPEHHS COOTBETCTBYIOIIUX BETNYIHH.
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CocraBnsaiTh OyKBEHHbIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUU.

W3Bnekate wH(OOpMaIMioo, TPEACTABICHHYI0O B Ta0nWIax, Ha JMHEWHOH,
CTOJIOYATOM WJIM KPYTOBOM JHMarpamMmax, HHTEPIpPETUPOBATh MPEJCTABICHHBIC JaHHBIE,
MCIOJIB30BaTh JAHHBIC IPU PEIICHUN 3a]1a4.

[IpencraBnsaTe uHPOpPMALMIO C TOMOIIbIO TaONWI, JIMHEHHOM W CTONOYATOMN
nuarpamMMm. Harnsignas reomerpus

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEUmMX QopMy
U3YYEHHBIX T€OMETPUUYECKUX IMJIOCKUX M MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PaBHBIX
U CUMMETPHUYHBIX QUTYD.

N300paxaTh ¢ MOMOLIBIO HUPKYJISL, TMHEHKH, TPAHCIIOPTHPA HA HEIMHOBAHHON M
KJIETYaTOM Oymare H3y4yeHHbIE IJIOCKHE T'e€oMeTpuyecKue (pUrypel U KOHPUTypaluu,
CUMMETPUYHBIE (DUTYPBI.

[lonb30BaThC TEOMETPUYECKUMHU TOHSATHSAMHU: PaBEHCTBO (QUIYp, CUMMETpUS,
WCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LEHTP
CUMMETPUH.

HaxomuTe BenWYMHBI YITIOB M3MEPEHUEM C IIOMOIIBIO TPAHCIOPTHPA, CTPOUTH
YIJIbl 33JaHHOM BEJIMYMHBI, TOJIb30BAaThCS NPU PEIICHUM 3a1ad TPagyCHOW MeEpou
YIJIOB, pacIlO3HABAaTh HA YEPTEXKAX OCTPBIN, PSIMOM, PA3BEPHYTHIA U TYIIOW YTJIBL.

Bpruncnares  InMHY  JIOMaHOW, TIEPUMETP MHOTIOYTOJIBHUKA, —IOJb30BaThCS
CAUHULIAMU HU3MEPEHUs UIMHBI, BbIpaXaTb OJHU E€JUHHULIBI U3MEPEHUS [UIMHBI 4Yepes
TpyTHE.

Haxomuth, HMCHONB3ys YEpPTEKHBIE HWHCTPYMEHTBHI, PACCTOSHMSA: MEXKAY JBYMs
TOYKaMH, OT TOUYKH 0 NPSIMOM, JIMHY IIyTH HA KBAaJIPAaTHOM CETKE.

Boruncnsate miomaas Gpuryp, COCTaBICHHbIX U3 NPSIMOYTOJIbHUKOB, HCIOIb30BaTh
pa3OueHne Ha MNPSAMOYTrOJIbHUKK, HA paBHble (QUIYpBl, JOCTPAaMBAHHE 110
IPSAMOYTOJIBHUKA, TI0JIb30BAaThCSl OCHOBHBIMM EIMHMIIAMU M3MEPEHUSA IUIOLIAJH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS IUIOMIAAN YEPE3 APYTHE.

Pacrio3HaBaTh Ha MOJENSIX W H300paXEeHUSX MUPaMHUIy, KOHYC, LIMJIMHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N3obpaxkats Ha KjaeT4aTor OyMare NpsMOYTOJbHBIN Mapasjieaenune].

Boruncnsate 00beM MpSMOYTOJBHOIO Mapajuiesienunena, Ky0Oa, MOJb30BaThCs
OCHOBHBIMU €ITMHULIAMU U3MEPEHUS 00BEMA;

Pemare HecioXkHBIE 3a7a4M Ha HAXOXKICHHE TIE€OMETPUYECKHX BEIMYMH B

IMPAaKTHYCCKUX CUTyalluAX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KVIACC
HaumenoBanue
KomnuuectBo OcHoBHOE
pasuena OCHOBHBIE BUJIBI ICATEILHOCTH 00yUAIOITUXCS
4acoB CoJiepKaHue
(TeMbl) Kypca
HarypanbHbie 43 JlecsiTmuHas cucTeMa cYuciieHus. | UMTaTh, 3aIUCHIBATH, CPABHMBATDH HATYypaJbHBIC YHCIIA; MPeAIaraTbh u

uncia. JlehcTBus
C HATypaJIbHBIMHU
YuCIaMHU

Psin HaTypasIbHBIX 4KcCel.
Harypanbnsiii psg.

Yucno 0.

Harypasbnsle ynciia Ha
KOOPIMHATHOMU IIPSIMOM.
CpaBHeHue, OKpyTJIeHHE
HaTypaJIbHbIX YHCEJI.
Apudmerndeckue 1eHCTBUS C
HaTypaJIbHBIMHU YNCIIAMH.
CBolicTBa HyJIS IPU CII0KEHUH
Y YMHO>KEHUH, CBOMCTBA
€AVHMILIBI TIPU YMHOKCHHH.

o0cy:k1aTh cocodbl yropsaounBanus yrcen. M306paxaTh KOOpJHHATHYIO
IpsSMYIO, 0TMEYATh YKCIIa TOYKAMHU Ha KOOPAUHATHOW MPSIMOI, HAXOAUTh
KOOPJIMHATHI TOUKH.

HccnenoBath cBoiicTBa HaTypalbHOTO psizia, uncen 0 u 1 npu cinoxeHuu u
YMHOKCHHU.

Hcnonb30BaTh MPABHIIO OKPYTIICHHS HATYPAJIBHBIX YHCEll. BBIMOIHATH
apudmeTHUYecKue NeiiCTBUS C HATYPAJIbHBIMU YUCIAMU, BBIYHUCIATH 3HAUCHHS
YHCIIOBBIX BBIpAKEHUH CO CKOOKaMu M 6€3 CKOOOK.

3anuchbIBaTh MPOU3BEIICHHUE B BUJIC CTCIICHH, YUTAThH CTCIICHH, HCMOJIb30BATh
TEPMHHOJIOTHIO (OCHOBAHHE, TOKA3aTelNb), BHIMHCASATH 3HAYEHHUs CTCIICHEH.
BbINOJIHATH NPUKHAKY U OLEHKY 3HAYCHUI YHCIIOBBIX BRIPOKCHUH, MPeAIaraTh
¥ IPUMEHSITH MPHEeMbI IPOBEPKH BHIUUCIICHUH.

Hcnonb3oBaTh NpH BBIYHMCJICHUSIX IIEPEMECTUTENBHOE M COYETATEIBHOE
CBOICTBa CIIOKEHUS U YMHOXEHHS, pacHpelelUTeIbHOe CBOWCTBO YMHOXKEHMS;
¢popmympoBarh

ITepemectuTensHOE U
COUETaTEIbHOE CBOMCTBA
CIIOKEHMSI U YMHOXKEHMS,
pacnpeaenuTeNIbHOE CBOMCTBO

U IPUMEHSATH NPaBHJIa IPeoOPa30BaHMsI YUCIOBBIX BBIPAKEHUI Ha OCHOBE
CBOWCTB apudmeTnyeckux aencTeuii. MceenoBaTh YHCIOBBIE 3aKOHOMEPHOCTH,
BBIIBHI'aTh U 000CHOBBIBATH THIOTE3bl, POPMYJIHPOBATH 00001ICHUS H
BBIBO/IbI 110 pE3yJbTaTaM IMPOBEJCHHOTO HccileqoBaHusA. PopMyIMpoBaTh
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YMHOKEHHU. Jlenurenu u
KpaTHBIC YHCIIA, PA3JIOKCHUE
Yuclia Ha MHOXKUTENH. JleneHne
¢ octatkoM. [IpocTteie n
coctaBHble uncia. [Ipusnaku
JenuMocTH Ha 2, 5, 10, 3, 9.
CreneHb € HaTypajJbHBIM
nmokasareiiem. YuciaoBeie
BBIPAXKEHUS; TOPSAIOK
nercTBuil. PereHne TeKCTOBBIX
3a/1a4y Ha BCe apU(METUUECKHE
JIEeHCTBHS, Ha JBIDKCHHE U
MOKYIIK!

omnpeaeJieHUs JICJIUTENSA U KPaTHOTO, Ha3bIBATh JICJIUTENIN U KPATHBIE YHUCIIA;

pacno3HaBaTh MPOCTHIC U COCTaBHBIC YKcia; GopMyJIMPOBATL U NPUMEHSATH

NMPU3HAKM JEIUMOCTH Ha 2, 3,5, 9, 10; mpuMeHATH aJrOPUTM Pa3JIOKEHUS

YHUCJia HAa MPOCThIE MHOXKUTEH; HAXOAUTh OCTATKHU OT JICJICHUS U HEMOJIHOE

YacTHOE.

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIC BHICKA3bIBAaHUSL O HATYPAJIbHBIX YHCIIAX,

NPUBOAUTH NPUMePbI 1 KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUS 1

OTPHUIAHUSI BBICKA3bIBAHUI O CBOMCTBaxX HaTypajbHbIX yuced. Koncrpyuposars

MaTeMaTH4ecKHe NMPeIJI0KeHUsI C ITOMOIIBIO CBA30K «H», «HIINY», «ECIH. ..,

TO...». Pemiathb TekCTOBBIE 3a1a4l apUPMETHIECKHUM CIIOCOOOM, HCMOJIb30BATH

3aBHCHMOCTH MEXIy BeJIMYMHAMU (CKOPOCTh, BpEMs, PACCTOSIHUE; 1IEHA,

KOJIMYECTBO, CTOMMOCTH U JIP.): AHAJM3MPOBATH 1 OCMbICJIMBATH TEKCT 3a/1a4H,

nepedopmMyIMpoBaTh yCIOBUE, H3BJIEKATh HEOOXOIUMBIC JIaHHBIE,

YCTAHABJIUBATH 3aBUCUMOCTU MEXK/y BEIMYNHAMU, CTPOUTD JIOTHIECKYIO

LIETIOYKY PACCYX ICHUI.

MoaenupoBaTh X0 pEIICHUS 33a/1a4H ¢ TOMOIIBIO PUCYHKA, CXEMBbI, TAOIHUIIBI.
IIpuBoauTH, pa30upaTh, OLEHUBATH PA3JIMYHBIC PEIICHUS, 3alIUCH PELICHUI
TEKCTOBBIX 3aj1ay.

Kputuyecku ouneHMBaTL TOJYYCHHBIA pE3yJbTaT, OCYILIECTBJSTH
CaMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO, HAXOAUTh
OIIINOKH.

Pematsp 3a1a4n ¢ MOMOIIBIO TTepedopa BCeX BO3MOKHBIX BAPUAHTOB.

3HAKOMHTBCS € HCTOPHei pa3BUTHS apuMETUKN
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Harnsgnas 12 Touka, npsiMasi, OTPE30K, JIy4. Pacno3naBaTth Ha yepTekax, pUCyHKaX, OMUCHIBATb, HCII0JIb3Yys TEPMUHOJIOTHUIO, U
rCOMETpHUA. Jlomanasi. H300paKaTh C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K,
Jluann Ha V3mepenue JUIHHEL OTpe3Ka, JIy4, YroJj1, JOMaHYI0, OKPY>KHOCTb.
TJIOCKOCTH MCTPHHCCKUC CAMHUIBL Pacnio3HaBaThb, NPUBOAUTL NPUMEPbI OOBEKTOB PEATBHOIO MHpPA, MMEKOIIMX
M3MCPCHHMA JUTHHEL. (bopmy U3yueHHBIX (UTYp, OLIEHUBATH UX JIMHEWHBIE pa3MEpHI.
OKpy’>KHOCTB U KpYT. .
Hcnonp30BaTh JIMHENKY U TPAHCIIOPTHP KAK MHCTPYMEHTSHI IS IIOCTPOEHUS U
[TpakTnueckas padota
«locTpoenne y3opa us U3MEpEHUs: U3MEPATh JUIMHY OTPE3Ka, BEIMUUHY YIJIa; CTPOUTH OTPE30K
OKpyKHOCTeit». Yroi. IIpsamoii, | 3AQHHOH JUIMHBI, YOI, 3a1aHHON BEMIMHbL, OTKIAABIBATE IIPKYJIEM PaBHbIC
OCTBIif, TYTIOH M pa3BepHyTHI | OTPE3KH, CTPOMTH OKPYXKHOCTb 33laHHOrO panuyca. M300paxkars KOHQUrypanuu
yribl. I3Mepenue yrios. reOMETPHUECKUX (PUTYp U3 OTPE3KOB, OKPYKHOCTEH, NX YacTeil Ha HETMHOBAaHHOM
[IpakTnyeckas pabora U KJIeT4aToi Oymare; nmpeasiaratb, ONUCHIBATH U 00CYKIATh CIIOCOOBI,
«lToctpoenue yrios» AJTOPUTMBI [TOCTPOEHHUSL.
Pacno3naBaTh M M300pakaTh Ha HEIMHOBAaHHOM W KJIETYAaTOW Oymare MpsiMoid,
OCTpBIH, TYIIOH, pa3BEPHYTHIN YIJibl; CPABHUBATH YTJIbI.
BbruncassTe JIMHBI OTPE3KOB, JIOMaHbIX.
IoHuMaTh M MCNO/IB30BATH NPH PelIeHUH 32/1a4 3aBUCUMOCTH MEXTY
€AMHUIIAMU METPUYECKON CHCTEMBI MEP; 3HAKOMHUTBLCSI C HEMETPUUECKUMU
CHUCTEMAMH MEp; BBIPAKATH JJIMHY B Pa3JIMYHbIX €ANHHUILIAX U3MEPEHHUS.
HccaenoBarh GUryps! 1 KOHGUTYypaIMK, UCTIONb3Ys IU(PPOBBIE PECYPCHI
OOBIKHOBEHHBIE 48 HpoOs. IIpaBuiibHbIE U MopaeaupoBaTth B rpadu4eckoil, mpeaMeTHoi Gopme, C MOMOIIBIO
Apo0H HENPaBUJIbHBIE APOOH. KOMIIbIOTEpA MOHSTHUS U CBOICTBA, CBSI3aHHBIE C OOBIKHOBEHHOH JIPOOBIO.

OcHOBHOE CBOMCTBO ApOOH.
CpaBuenue npobeit. CrnoxxeHue
U BEIYMTAHHE OOBLIKHOBEHHEIX
npobeit. CmenianHas ApoOs.
VYMHOXEHUE U JeIIEHHE
OOBIKHOBEHHBIX JIpOOEi;
B3aUMHOOOpaTHBIE IPOOH.
Pemenne TekCTOBBIX 3aj1ad,

YutaTh W 3aNMChIBAaTh, CPAaBHUBATh OOBIKHOBEHHbIE ApoOHM, MNpeAsararh,
000CHOBBIBATH M 00CYKIaTh CIIOCOOBI YIIOPSAI0YMBaHUS APOOEii.

N300pakaTh OOBIKHOBEHHbIE JPOOU TOYKAMH Ha KOOPAMHATHOM MPSMOMH;
UCNOJIb30BATH KOOPIUHATHYIO MIPSIMYIO JUIsl CpaBHEHUS ApoOeii.
DopmMyJIMPOBATh, 3ANIMCHIBATH € IOMOLILI0 0yKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOMH JIpoOH; HCMOJIb30BATH OCHOBHOE CBOMCTBO JIPOOH ISl COKpAIIEHUS
npoOeit U mpuBeAeHUS IPOOH K HOBOMY 3HAMEHATEIIO.
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conepkanux qpoou. OCHOBHBIC
3ajaun Ha Apoou. [TpumeHneHue
OYyKB TSI 3aITUCH
MaTEMAaTHYCCKUX BBIPAKCHUH M
MPEI0KEHU I

IIpeacraBasATh cCMEIIaHHYIO 1poOb B BUJE HENIPABUILHON U BBIAEIATDH LETYIO
4yacTbh YMCJIa U3 HENPABWIBHOM 1poOK. BeInoaHATh apudMeTnyecKkue 1eiicTBUA C

OOBIKHOBEHHBIMU APOOSIMU; MPUMEHSATH CBOMCTBA apu(PMETUUECKUX NEHCTBUHN IS

panyoHaIn3aluunu BBIYKCIICHU.

BpINOTHATH, NPUKHAKY M OLEHKY pe3yJbTara BBIYMCICHHN; Mpeliaratb M
NPUMEHATh MpHeMbl MNpPoBepKH BbluKcicHui. IIpoBoauTh uHcciaenoBaHMs
CBOMCTB 1po0el, onupasich Ha YKMCIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE C IIOMOILBIO

KOMITbIOTEPA).

Pacno3HaBaThb UCTUHHBIC U JIOKHBIC BHICKA3bIBaHUSL O JIPOOSX, MPUBOAUTH
NpUMepPbI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS
BBICKa3bIBAHUH.

PemaTh TeKCTOBBIC 3a7]a4H, COJICPIKAIIE TPOOHBIC JAHHBIE, W 3a]a4d Ha
HaxO0’KJICHUE YaCTH IIEJIOTO U 1IEeJIOTO 10 €T0 YaCTH; BBISIBJSATH UX CX0JCTBA U
pa3auyvus.

MOI[eJ'II/IpOBaTL X0 peHICHUs 3aJa4r € ITIOMOIIBIO PUCYHKA, CXEMBI, Ta6J'II/ILU:I.

IIpuBoanTh, pa3dnparb, OLEHUBATH PA3IMUHBIEC PELLICHUS, 3aIIUCH PEIICHUN
TEKCTOBBIX 3ajad.

Kpnanecml OIICHUBATDb HOJ'Iy‘ICHHBIfI pe3yibTaT, OCYHICCTBIATD
CaMOKOHTPOJIb, IPOBEPSAA OTBET Ha COOTBETCTBHE YCIOBHUIO, HAXOAUTDH

OoMOKH. 3HAKOMMTBCH ¢ UCTOPUEH pa3BUTHS apU(PMETHKU

Harnannas
TEOMETPHS.
MHOroyrojabHUKI

10

MHOroyrojabHUKH.
UeThIpexyroyibHUK,
MPSIMOYTOJIbHUK, KBaJpaT.
[IpakTuueckas padbora
«ITocTpoenue

MPSIMOYTOJIbHHUKA C

OnuceiBaTh, HCMOJIb3Ys TEPMHHOJIOTHIO, H300PAXKATh C ITOMOIIBIO
YepTEeKHBIX MHCTPYMEHTOB U OT PYKH, MOAEIUPOBATh U3 OyMaru
MHOTOYT'OJIbHUKH.
IIpuBoanTHL NpUMepbI 00BEKTOB PEATLHOTO MUpPa, UMEIOIIUX Gopmy
MHOIOYI'OJIbHUKA, IPSIMOYIOJIbHUKA, KBaJlpaTa, TPEYyroJIbHUKA, OLeHUBATh UX
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3aJJaHHBIMH CTOPOHAMH Ha
HEJIMHOBAHHOW Oymarey.

Tpeyronpnuk. [Inomans u
NePUMETP MPSMOYTOJIbHUKA U
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB, €TUHUIIBI
u3MepeHus miomaau. [lepumerp
MHOTOYTOJIbHUKA

JIMHEHBIE pa3Mepbl. BLIYMHCIATH: IEpUMETP TPEYTOJbHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIONIAb PAMOYTOJIbHUKA, KBajipaTta. M300paxaTh
OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIE U TYMOYTOJIbHBIE TPEYTOJIbHUKH.
CTpouTh Ha HEJITMHOBAHHOM M KJIETYaTON Oymare KBaJipaT W NPSIMOYTOJILHUK C
3aJJaHHBIMU JITTMHAMH CTOPOH.
HccaenoBath cBoiicTBA NPSIMOYTOJIbHUKA, KBAJpATa IMIyTEM SKCIIEPUMEHTA,
HaOJII0ICHUS, U3MEPEHUsI, MOACIIUPOBAHNUS; CPABHIBATh CBOMCTBA KBaApaTa u
npsiMoyroyibHrKa. KoHCTpyupoBaTh MaTeMaTuyecKue MpeasioKeHus ¢
TIOMOIIBIO CBS30K «HEKOTOPBINY, «T1000i1». Pacmo3HaBaTh UCTHHHBIE U JIOKHBIC
BBICKA3bIBAaHUSI O MHOTOYT'OJIbHUKAX, IPUBOAMTH MPUMEPHI U KOHTPIPUMEPHI.
HccaenoBaTh 3aBUCHMOCTD TUIOIIA/IM KBaJIpaTa OT JUIMHBI €r0 CTOPOHBI.
Hcnonb3oBaTh CBOMCTBA KBaIpaTHON CETKU /AJIs IOCTPOEHUs GuUryp; pasomBatb
MPSIMOYTOJILHUK Ha KBaAPaThl, TPEYTOJIbHUKH; COCTABJSITH PUTYpHI U3 KBAAPATOB U
MPSIMOYTOJIBHUKOB M HAaXOJUTh UX TUIOIIAb, pa30uBaTh GUTYPHI Ha
MPSIMOYTOJIBHUKU Y KBAAPAThl M HAXOAUTH UX TIJIOMIATb.

BripaxkaTh BeIUUHHY TIJIOMIAIN B PA3TUYHBIX €AMHUIIAX U3MEPEHUS

METPUYECKON CUCTEMBI MEp, MOHUMATH W MCIOJIb30BATH 3aBUCHMOCTH

MEXy METPUUYECKUMH €IMHUIIAMHU U3MEPEHUS IO Id. SHAKOMHUTBLCS €

NpUMepaMu MPUMEHEHH TUIOAAN U MEPUMETpa B IPAKTUUECKUX

CUTYaIUsX.

Pemats 3a1aum u3 peaabHOU KU3HU, MPeAIaraTb U 00Cy:KIaTh pa3jM4yHbIe
CrocoObl pelIeHus 3a1a4

JlecaTUYHBIS
npobu

38

Jecstruunas 3anuck Apobei.
CpaBHEHHUE IECATHUHBIX
npobeii. JleiicTBust ¢
JECATUIHBIMH JPOOSIMHU.
OKpyrJieHHE JeCATUYHBIX
IpoOeii.

IpeacraBasAsTes JOecATHUHYIO JpoOb B BHJAE OOBIKHOBEHHOW, YHUTaTh U
3aNMCBhIBATh, CPABHUBATD JICCATUYHbIE IPOOH, MpeIaraTtb, 000CHOBBIBATH U
00cy:KIaTh c1IOCO0BI YIOPSAIOUYMBAHUS AECATUYHBIX IpOOEH.

N300pakaTh necATHUHBIC IPOOH TOUKAMHU Ha KOOPIAUHATHOM MPSIMOH.

BbIAABJASITH C€XOACTBA M Pa3juuMsl TPaBUil apuPMETHUECKUX JCHCTBUU C
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Pemenne TeKCTOBBIX 3a1a4,
coaepxamux apoou. OCHOBHBIE
3a/1ayu Ha ApoOH

HATypPaJIbHBIMU YHCIAMH U JECITHUYHBIMH IPOOSMU, OOBSICHATD UX.
BbInmoJaHATL  apudMeTHUECKHE JCHCTBUS C  JICCATUYHBIMU  APOOSIMH;
BBINOJHATH NPUKHUIKY U OLIEHKY PE3YyJIbTaTa BhIUUCICHUH.

IIpuMeHsTH cBOiicTBa apu(METHUECKUX ACUCTBUH IS parOHAIN3AIIH
BBIYHCIICHHI,

IIpuMeHATH NPaBUJIO OKPYIJIEHUs JIeCATUYHBIX qpoOeit. [IpoBoauTh
HCCJIeIOBAHMSI CBOMCTB JIECATUYHBIX IPOOEH, ONMUPasCh Ha YUCIOBBIC
SKCIIEPUMEHTHI (B TOM YHUCJIE C IMOMOIIBIO KOMITBIOTEPA), BBIIBUTATh
THNOTE3bl U MPUBOJIUTH UX OOOCHOBAHMUS.

Pacno3naBaTh NCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O APOOSX, MPUBOIAUTH
NpUMepPbl 1 KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHUS
BbICKa3bIBaHU. PemiaTh TEKCTOBBIC 3a7a4u, COICpIKaIIUe APOOHBIC JaHHBIC, W Ha
HaAXO0KICHHUE YaCTH IICJI0r0 1 SO0 110 €ro YaCTH, BhIABJIATH UX CX0ACTBA U
pasan4us.

MoaenupoBaTh X0 pelIeHUs 33/Ja4H ¢ TOMOIIBIO PUCYHKA, CXEMBI, TAOTHUIIBI.
IIpuBoauTH, pa3dupaThb, OEHNBATH PA3JINYHBIC PEIICHUS, 3alIUCH PELICHUIN
TEKCTOBBIX 3a7ad.

OnepupoBaTb IPOOHBIMHU YHCIAMHU B PEATHHBIX KU3HEHHBIX CUTYaIHIX.

KpuTnyeckn oneHnBaTh NOJyYEHHBIN PE3yJIbTaT, OCYIIECTBIATE CAMOKOHTPOJID,
MIPOBEPSAsS OTBET Ha COOTBETCTBHE YCIOBHIO, HAXOJUTh OMINOKU. 3HAKOMHUTBCS €
UCTOPHUeEH pa3BUTHS apU(PMETHKU
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Harnsannas
reomerpus. Tena
U GUTYpHI

B [IPOCTPAHCTBE

Mmuororpanauku. M3o0paxkenue
MHOT'OIPaHHUKOB. Monenu
IPOCTPAHCTBEHHBIX TEJI.
IIpssMOyTONIBHBIN
napaienenunes, Kyo.
Pa3zBepTku kyba u
napaJenenunesa.
ITpakTryeckas pabora
«Pa3Beptka kyb6a». O0BbeM Kyoa,
IPSMOYTOJIBHOTO
napaJenenunesa

Pacno3HaBaTh Ha yepTeKax, pUCYHKAX, B OKPY:KAal01IeM MHPe IIPSIMOYTOJIbHbBIN
napajuiesienunes, Kyd, MHOrOrpaHHHUKH, ONMCbIBATh, HCIOJIB3Ysl TEPMHHOJIOTHIO,
OlleHMBATH JIMHEIHBIEC pa3MepHI.

IIpuBoaNTH NpPUMepPHI 0OBEKTOB PEATLHOTO MUPA, UMEIOLIUX (opmy
MHOTOTpaHHUKA, PSMOYTOJIBLHOTO Mapaljiesienumnesaa, Kyoa.

H3o06paxath Ky0 Ha kiaeT4yaroii Oymare. McciaenoBarh cBoiicTBa Ky0a,
MPSIMOYTOJIBHOTO TapaJuieNienuIeia, MHOTOTPAHHUKOB, UCIIONB3YS MOJIEINH.
Pacno3naBath U M300paxkaTh pa3BepTKH Ky0Oa U nmapajuiejenunesa.
MopaenupoBaTth Ky0 U napamienenunes 13 Oymaru 1 Npoynux MaTepuasios,
00BSICHATH CIOCO00 MOJICTTUPOBAHMUSI.

Haxoauth n3MepeHus, BBIMUCIATH TUIONIAIh TTIOBEPXHOCTH; 00hEM Ky0a,
MPSIMOYTOJIBHOTO MapaJuIeIICTIUIIe/Ia; HCCIe0BATh 3aBUCHMOCTH 00BheMa Ky0a oT
JUTHHEI €0 pedpa, BLIABUIaTh U 000CHOBLIBATHL runote3y. Hadaoaars u
NMPOBOAUTH AHAJIOTHH MEX/Ty MOHATHSIMU TUIOIIAIN H 00beMa, TIepUMeTpa 1
TIOMNIA/IA TTOBEPXHOCTH. Pacmo3HaBaTh NCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O
MHOTOTPaHHHUKAX, MPUBOAUTH MPUMEPHI U KOHTPIIPHUMEPHI, CTPOUTH
BBICKA3bIBAHMS ¥ OTPHUIIAHUS BBICKA3bIBaHUH. PemiaTh 3aga4m U3 peabHOM KU3HU

[ToBTOpeHune 51
0000111eHNE

10

[ToBTOpEHME OCHOBHBIX
MOHSTUH U METOJIOB Kypca
5 Kitacca, 0000IIeHHe 3HAHUI

BpluucasaTe 3HayeHUs BBIPAXKECHUH, COJEpKAIIMX HATypaJbHBIE YHCIIA,
OOBIKHOBEHHBIE U JIECATUUHBIE TPOOH, BBITIOIHATH MPE0Opa30BaHUS YHCEIL.
BeiOMpaTs ¢cmocod CpaBHEHHMS YHCEN, BBIYHUCICHUN, MPUMEHATH
cBoiicTBa  apudMETUUYECKUX  JIEHCTBHI UL palOHAIN3AUA
BBIYUCIICHH.

OcyuecTBIASATH CAMOKOHTPOJIb BBITIOJIHIEMBIX AEHUCTBUN M CaMOIIPOBEPKY
pe3yibTaTa BeiunciaeHni. PemaTes 3a5a4m U3 peanbHOM )KU3HU, IPUMEHATh

MaTeMaTHYE€CKUEC SHAHMSA JJI PEIICHUA 3a/lad U3 IPYTUX y‘-IGGHBIX npeaAMCTOB.

BBIOMPATH PallMOHAJIBHBIN CIIOCO0
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6 KIIACC

Haumenosanue
KomnuuectBo OcHoBHOE
pasnena OcHOBHBIE BUJIBI CATEILHOCTA 00YUAIONUXCSI
4acoB coJiepKaHue
(Temsbl) Kypca
Hatypanbable uncia 30 Apudmerndeckue I1eUcTBUsA ¢ | BpIMoJaHATH apuMeTHUYECKHE AeCTBUS C MHOTO3HAYHBIMU HATypaIbHBIMHU

MHOT'03HAYHBEIMH
HaTypaJbHBIMU YHUCIIAMH.
YucnoBble BBIPAKEHNUS,
MOPSIAOK JIEUCTBUH,
HCIIOIb30BaHUE CKOOOK.
OxkpyrieHne HaTypajlbHbBIX
yucen. [lenurenu n KpaTHele
YHCIa; HAaHOONBIIHNA OOLINIH
JEIIUTEIb U HAaUMEHbBIIIEE
oOmree kpatHoe. [enumocTh
CyMMBbI U IIPOU3BEIECHUS.
Jlenenue c¢ ocraTkoMm.
Pemnrenuie TeKCTOBBIX 3a7a4

YHUCIaMU, HAXOAUTH 3HAYEHH YNCIIOBBIX BBIPAKEHUH CO CKOOKamMu U 6e3
CKOOOK; BBIYMCJISATH 3HAYEHUS BHIPAKEHUH, COIepKAILUX CTEIIECHHU.
BbpINOTHATL NPUKUAKY M OLEHKY 3HAYCHUHN YHCIOBBIX BBIPAXKCHUM,
NPUMEHATH NPHeMbI IPOBEPKH pe3ynbrara. Mcnmosib3oBaTs npu
BbIYHCJIEHUSAX IEPEMECTUTEILHOE U COYETATEIBHOE CBOMCTBA CIOXKEHUS U
YMHOXEHHUS, paCIpeeINTEIbHOE CBOMCTBO YMHOXKEHHSI OTHOCUTEIBHO
CJIO)KEHUS, CBOMCTBa apupMeTnueckux AercTeuil. MceaenoBaTs 41ciIoBbIe
3aKOHOMEPHOCTH, IPOBOJAUTH YUCIIOBbIE SKCIIEPUMEHTHI, BBIABUIATH U
000CHOBBIBATH THIIOTE3bI.

®opMyJIMpOBAThH ONpeieJeHUus JeINUTENs] U KPAaTHOTO, HauOOJbIIEro 00IIEero
JIeNUTENS] 1 HAUMEHbLIEro oOLIero KpaTHOTO, MPOCTOIO U COCTAaBHOT'O YHCET;
MCII0JIb30BaTh TH MOHATHS IIPU PELICHUU 3a]1a4.

IIpuMeHSITH AJTOPUTMBI BBIYMUCICHHUS HauOOJIbLIEro OOIEro JAeIuTeNs u
HaMMEHBIIET0 OOILIEro KpaTHOro JBYX YHCEN, aJITOPUTM pa3jioKeHHUs yucia Ha
MIPOCTHIE MHOKUTEH.

HccaenoBarh ycinoBus 1eIUMOCTH Ha 4 U 6.

HccnenoBartb, 006cyxkaathb, GopMya1upoBaTh U 000CHOBBIBATH BHIBOJ O
YETHOCTH CYMMBI, TPOU3BEICHUS:

JIBYX YETHBIX YHCEJI, IByX HEUETHBIX YUCIIE, YETHOTO W HEYETHOTO YHCEl.
HccaenoBarh cBOICTBA ACIMMOCTH CYMMBI U TIPOU3BEICHUS YUCEN.
IIpuBoanTs, NpHMepBI 4YKCEN C 3aJaHHBIMM CBOMCTBaMH, Paclno3HaBATh
BEpPHbIC M HeBepHbIe YTBEPXKACHHMS O CBOWCTBAaX 4HCEN, ONPOBEPrarb

HCBCPHLBIC YTBCPIKACHHUA C IOMOIIBIO KOHTPIPHUMEPOB.
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KoncTpyupoBath MaTeMaTH4yecKue MpPeIJIOKeHHS C TOMOIIBIO CBA30K
«H», «UIH», «ECIH..., TO...». PellaTb TEKCTOBBIE 3a/layu, BKIIIOYAIOIINE
HOHSTUS JI€IUMOCTH, apu(PMETHYECKUM CIOCOO0M, HCMOJIb30BaTh nepedop
BCEX BO3MO>KHBIX BapUAHTOB.

MopenupoBaTh X0/ pelIeHus 3aJa4l ¢ TOMOIIbIO PUCYHKA, CXEMbI, TaOJTHUIIBI.
IIpuBoauTH, pa36MpaTh, OLEHNBATH PA3JINYHBIC PELICHHUS, 3aHCH PEILICHUN
TEKCTOBBIX 3aJ1au.

KpI/ITI/I‘IECKI/I OI¢CHUBAThb HOJ'Iy‘IGHHLIfI pe3yiibTaT, HAXO0AUTh OH_II/I6KI/I,
OCYHICCTBJIATE CAMOKOHTPOJIb, ITPOBEPAA OTBET HAa COOTBETCTBUC YCIIOBHIO

HarnsHas 7 [MeprieHuKyIsApHBIC TpsiMbie. | Pacmo3HaBaTh Ha YepTeXax, PUCYHKAX CIydad B3aHMHOTO PACIIOJIOKEHHS JABYX
FeOMeTpI/ISI. HapannenLHI)Ie Hp?[MI:IG. MPSIMBIX.
[IpsmbIe Ha Paccrosnue Mexty 1Byms M306paxkaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha HEJTMHOBAHHOW M
[JIOCKOCTH TOYKaMH, OT TOYKH 110 KJIeT4aToi Oymare JIBe TIepeCeKaroIInuecs IpsMbIE, JIBE TapaulelbHbIE MPSIMBIE,
IPAMOM, JUIMHA MAPLIPYTa HA | CTpouTh MPAMYIO, TIEPICHINKY/ISPHYIO TaHHOI.
KBa/IpaTHOM CCTKE IMpuBoAMTH MPUMeEPHI APATUICIBHOCTH U MEPIICHIUKYIIPHOCTH TMPSIMBIX
B pocTpaHcTBe. Pacmo3HaBaTh B MHOTOYTOJIbHUKAX TIEPIICHIUKYISIPHBIC
¥ [IapasuiesIbHbIe CTOPOHBI.
M300paxaTh MHOTOYTOJbHUKH C [AapaUICIbHBIMH, TIEPICHIUKYISIPHBIMA
CTOPOHAMH.
HaxoauTh paccTosiHEE MEKAY ABYMSI TOUYKAMHU, OT TOUKH [0 MPSMOiL, JITHHY
MyTH Ha KBaJJPaTHON CETKE, B TOM YHCIIC UCTIONb3YsI UPPOBBIE PECYPCHI
Jpobu 32 OOBIKHOBEHHAs Apo0b, CpaBHMBATB U YHOPSIA0YHMBATH ApOOH, BHIOUPATH CNIOCO0 CpaBHEHHS JpoOeit.

OCHOBHOE CBOMCTBO J1po0H,
COKpaIieHue Ipooei.
CpaBHeHue U
YIOpSIOYMBAHUE APOOEH.

HpeZ[CTaB.]'IHTb JACCATHYHBIC ,Z[pO6I/I B BUJC OOBIKHOBEHHBIX I[pOGGﬁ u
OOBIKHOBEHHBIE B BUAC NCCATHYHBIX, HCITOJbB30BATh 3KBUBAJICHTHBIC
npeacraBjJICeHUus IIpOGHBIX YUCCI IPpU UX CPAaBHCHUU, ITPU BLIYUCIICHUSAX.
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Hecsatuunbie podu u
METpHUYECKasi CUCTEMa Mep.
Apudmernueckue

IEUCTBUA C
OOBIKHOBEHHBIMH U
JNECATUUHBIMH IPOOSMHU.
OtHowienue. [lenenue B
JJAHHOM OTHOLLIEHUHU.
Macmira0, npornopuus.
IlonsTHE ITpOLIEHTA.
Brrunciienne npoueHTa ot
BEJIMYUHBI U BEJIMYUHBI 110
€€ MPOLIECHTY.

Pemenne TekcTOBBIX 3a1a4,
coJiepxKalmx Apoou u
npoueHTsl. [IpakTuueckas
pabota «OTHOIIEHUE JITTHHBI
OKPYXHOCTH K €€ TuaMeTpy»

Hcnoab3oBath necaTudHbIE IpoOU IpU MPeoOpa30BaHUU BEJIUMYMH B
METPUUYECKOI cucteme Mep. BeIoOJIHATH apudmMeTnyeckne AeicTBUS C
OOBIKHOBEHHBIMH M IECATUIHBIMU APOOSMU. BBIYHCIATH 3HAYCHIUS
BBIPKEHUH, COIepKAMNX OOBIKHOBEHHBIC U JICCSITHYHBIC TPOOH, BBITIONHATh
npeoOpa3oBaHus ApoOeii, BLIGMPATH CMOCO0, MPUMEHSATH CBOIiCTBA
apudmeTHyecKux NeHCTBUM IS pallMOHATN3AlUN BEIYUCICHUN.

CocTaBasiTh OTHOIICHUS U IPONOPIIUH, HAXOAUTH OTHOILLICHUE BEJIMYUH, JEIIUTh
BEJMYMHY B JIAHHOM OTHOIICHUHU.

Haxoauth 3KcnepuMeHTANBLHBIM NMYTeM OTHOIICHHE IJIMHBI OKPYKHOCTU K €€
TUaMeTpy.

HNurepnperupoBarh MaciiTad Kak OTHOLUIEHUE BEJIMYHH, HAXOAUTh MacIiTad
IUTaHa, KapThl U BBIYUCIIATH PACCTOSHUS, UCTIONb3ys MaciTad. O0bACHATH, YTO
TaKO€ MPOIICHT, YIOTPEOISITh 000POTHI PEUU CO CJIOBOM «IIPOLIEHT.

BripaxkaTh npoOLEHTHI B APOOSX U IpoOHU B MPOIEHTAX, OTHOIIIEHUE ABYX
BEJIMYMH B MIPOIEHTAX.

BbIYHCaATH MPOIEHT OT YUCIIA U YUCIIO TI0 €0 MpoleHTy. OKpyrJasiTh 1podu u
MIPOIICHTHI, HAXOIUTh MPUOJIMKEHUS YUCE.

PemaThb 3a1a4uu Ha 4acTH, IPOIEHTHI, MPOMOPIIMU, HA HAXOXKIACHHUE JPOooH
(porieHTa) OT BEIMYMHBI U BEJIMYUHBI 10 €€ Jpoou (IPOIEHTY), PO
(IporieHTa), KOTOPBIN COCTABIISIET O/IHA BEJIMYMHA OT JAPYTOMl.

IIpuBoaNTH, pa3doupaTh, OLEHNBATH PA3JINYHBIC PEIICHUS, 3aMMICH PEIICHUH
TEKCTOBBIX 3a]1a4.

N3Baexkats mHpOpMaLMIO U3 TaOJIUI] U AUArPAMM, HHTEPIPETUPOBATh
TaOJIMYHBIE TaHHBIE, ONPEAEIATh HauboIblIee U HAMMEHbIIIEE U3
MIPECTABICHHBIX JAHHBIX
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Harnaonas
rEOMETPHS.
CummeTpust

OceBas cUMMETpHS.
LlenTpanpHas CUMMETpHSL.
[TocTpoenne cuMMETPUYHBIX
¢uryp. [IpakTrueckas
pabora «OceBas
cummetpust»y. CAMMETpust B
MIPOCTPAHCTBE

Pacno3HaBaTh Ha yepTekax U U300pPAKEHUSAX, H300PaXKATh OT PYKH, CTPOUTH C
IIOMOILBI0 HHCTPYMEHTOB (QUrypy (OTPE30K, JIOMaHYI0, TPEYTOJIbHUK,
MPSIMOYTOJIbHUK, OKPY’KHOCTb), CAMMETPUYHYIO JAHHONH OTHOCUTEIBHO MPSIMOH,
TOYKH.

Haxoauts npuMepbl CHUMMETPHUH B OKpYsKaroleM mupe. MoaenpoBarth U3
Oymaru siBe GUrypbl, CAMMETPUYHBIE OTHOCUTEIBHO IPSIMOi; KOHCTPYHPOBATh
reoMeTpruecKue KOH(UTypaluu, UCI0JIb3Yysl CBOMCTBO CUMMETPHH, B TOM UHUCIIE C
HOMOILBIO IIU(PPOBBIX PECYPCOB.

HccaenoBarh CBOHCTBA HM3YYEHHBIX (HUTYp, CBSI3aHHBIE C CHMMETPHEH,
UCIIOJIb3Ysl SKCIIEPUMEHT, HAOII0ACHUE, MOJIETUPOBAHHE.

O00CcHOBBIBATH, OIPOBEPIaTh C IOMOILIBIO KOHTPIPUMEPOB YTBEPKICHUS O
cUMMeETpuu GUryp

Beipaxenus ¢
OyKBaMu

[Ipumenenue OykB ais
3aIIUCU MAaTEMATUYECKUX
BBIPAKCHUN U
MIPEIIOKEHU .
bykBeHHBIE BbIpaXXeHUs U
YHUCIJIOBBIE NTOJICTAHOBKHU.
bykBeHHBIE paBEHCTBA,
HaxO0XKJICHHUE
HEU3BECTHOI'O
KOMITIOHEHTa. POopMyIIbI

Hcnoan3oBath OyKBBI JUIs1 0003HAUEHUS YUCEI, IPH 3alIUCH MaTEMaTHYECKUX
YTBEPKACHUI, COCTABIATh OYKBEHHBIE BHIPAKEHHUS 10 YCIIOBUIO 3a/1a4H.
HccnenoBarh HECIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCIIOJIB30BATH OYKBBI
JUTSL MIX 3aIMCH.

BbruncasiTe 4ncioBoe 3HaYeHHE OYKBEHHOT'O BBIPXKEHUS MPH 3a/IaHHBIX
3HAYEHUSIX OYKB.

3anuceIBaTh (pOPMYJIbI: IEPUMETPA U TUIOLIAIN NPSIMOYTOJIbHUKA, KBApaTa;
JUTMHBI OKPY>KHOCTH, TUIOLIAAN KPYTa; BHINOJHATH BHIYUCJIEHHS 110 3TUM
dbopmynam. CocTaBisiTh (POPMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTHA MEKITY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSTHUE; LIEHA, KOJIUYECTBO, CTOUMOCTB;
MIPOU3BOIUTENBHOCTD, BpeMsl, 00beM pabOThl; BBIIOIHATH BEIUMCICHUS 10 3TUM
dbopmynam. HaxoauTh HEM3BECTHBIN KOMITIOHEHT apU(PMETHIECKOTO JACHCTBUS
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Harnsnanas 14 YeTblpexyrojbHuK, IpuMepsl | M300pakaTh Ha HETUHOBAHHOW M KJIETYATON Oymare C MCIOJIb30BaHHEM
TEOMETPUSI. YEThIPEXYTOJIbHUKOB. YEPTEKHBIX HHCTPYMEHTOB YETHIPEXYTOJbHUKY C 33JJaHHBIMU CBOMCTBAMU:
q)I/IprbI Ha HpHMOYFOHBHI/IK, KBagpar: C mapaJuieJIbHbIMH, HCPICHANKYJIIPHBIMHY, PABHBIMH CTOPOHAMH, IIPSIMBIMU
[IIOCKOCTH CBOMCTBA CTOPOH, YIJIOB, yriaamu U Jp., paBHOOEIPEHHBIN TPEYroJbHUK.
/IMaroHaseH. Ipensarath 1 06CYK1aTh CIOCO0bI, AJATOPUTMBbI TIOCTPOCHHS.
Msmepenne yrios. Bunpt HccaenoBarh, NCHOIB3Ys SIKCIIEPUMEHT, HAOIOICHHE, MOACITUPOBAHHE
| y p > i » MOZICIMD >
TpeyroMbHHKOB. IepHmeTp CBOIicTBa MPSAMOYTOJIbHUKA, KBapaTa, pa30UBaTh HA TPEYTrOJIbHUKH.
MHOroyrojsHuka. [nomanp
(burypsr. GopMyIbI O00CHOBBIBATH, ONIPOBEPTaATH C TOMOIIBIO KOHTPIIPUMEPOB YTBEPKIACHUS O
TepUMeTpa H TUIOMAIH PSIMOYTOJILHUKE, KBaIpaTe, PACO3HABATh BEPHBIC U HEBEPHBIC YTBEPKICHHUS.
TIPSIMOYTOJIBHHUKA. HN3mepaATH U CTPOUTH C TTOMOIIBIO TPAHCIIOPTHUPA YTJIbl, B TOM YUCIIE B
[IpubIMKEHHOE U3MEPEHHUE | MHOTOYTOJbHUKE, CPABHUBATEH YITIbI, PACHO3HABATH OCTPLIE, IPAMBIE, TYIIBIE,
wiouaau Guryp. pa3BepHyThIe yriibl. PacmosnaBathb, H300paaTh OCTPOYTOJIbHBIH,
ITpaxkTnueckas pabora MPSIMOYTOJIBHBIN, TYIOYTOJIbHBIN, pABHOOEAPEHHBIN, pABHOCTOPOHHHIMA
«Ilmomane kpyra» TPEYTOJIbHUKHU.
BpIyucasTh nepuMeTp MHOTOYTOJIBHUKA, TIJIOMIAh MHOTOYTOJIbHUKA
pa30neHreM Ha IPSIMOYTOJILHUKH, Ha paBHbIE (PUTYpBI, HCIIONB30BATh
METPUYECKUE SUHUIIBI U3MEPEHUS JUTMHBI U TITOMIAIH.
Hcnonb3oBath npulIM:KeHHOE H3MepeHMe IJIMH U IUIouIaiel Ha KiIeTyaTon
Oymare, mpHOIMKEHHOE U3MEPEHUE JITMHBI OKPYXHOCTH, TJIOIIAIN Kpyra
[TonoxurenbHbIe 40 Henble uncna. Monyinp IIpuBOAMTH MPUMeEPHI UCTIOIH30BAHMS B PEATLHOMN KU3HU MTOJIOKUTETHHBIX U

1 OTPUIATCIIbHBIC
qucia

YHUCIa, TEOMETPAYECKAS
WHTEpIIpETALU MOIYIIS.
YucnoBsle TPOMEKYTKH.
[TonoxxurenbHbIE U
OTPULIATEIIbHBIE YNCTIA.
CpaBHeHne
MOJIOKUTEIBHBIX U

OTpULATCIIBHBIX YHUCCII. I/IsoﬁpamaTb OCIIbIC YKClIa, ITOJOXKUTCIIBHBIC K
OTpUIATCIIBHBIC YU CJIa TOYKAaMH Ha YHCIIOBOM prIMOﬁ, HCIO0JIb30BATh
YHUCJIOBYIO IPAMYIO AJId CPABHCHUA YHUCCIIL. HpI/IMeHHTb npaBuJjia CpaBHCHUA,
YHnopsaaouuBaTh LCJIbIC YUCIIa, HAXOAUTb MOJAYJIb YHCJIa.

(I)OpMyJIPIPOBaTI) IpaBUJIa BEIYHUCIICHHUSA C ITOJIOXKUTCIbHBIMHA U
OTpUIATCIIbHBIMU YHUCJIaMH, HAXOAUTDb 3HAYCHUS YHCIIOBBIX Bblpa}KeHHﬁ,
COACpKAIIUX ,HeﬁCTBHSI C IMOJIOXKUTEJIIBHBIMU U OTPUIATCIIBHBIMUA YU CJIaMH.
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OTPUIATEIbHBIX YHCEIL.
Apudmernueckue
JIIEUCTBUS C
MOJIOKUTEIBHBIMH U
OTpUIIATEIbHBIMU YHCIIAMH.
Pemenne TeKCTOBBIX 3a/1a4

IIpumeHATH CBOMCTBA CIIOKCHHSI I YMHOXKCHHSI ISl IPEOOPA30OBAHMS CYMM H
MPOU3BEICHUI

[Ipencrasienune [IpsiMoyroibHAS CHCTEMA OO0BSACHATH U HILTIOCTPHPOBATH MOHATHE PSIMOYTOJIBHONU CHCTEMBI KOOPAUHAT
JIaHHBIX KOOPJMHAT Ha IUIOCKOCTH. Ha [UIOCKOCTH, CIIOIb30BaTh TEPMHUHOJIOTHIO; CTPOMTH HA KOOPIMHATHOM
KoopauHars! TOYKH HA IIOCKOCTH TOYKH M (DUTYPBI 10 38 [aHHBIM KOOPJAUHATAM, HAXOAHTH KOODUHATHI
IUIOCKOCTH, abciiucca U TOUEK.
opnunara. Crosbyareie u Yurtarh CTOJI0YATHIC M KPYTOBBIC THATPAMMbI; HHTEPIPETHPOBATH JaHHBIC,
KPYTOBBIE THArPAMMBI.
CTPOMTH CTOJIOYATHIE TUArPAMMBI.
I[Mpaktiyeckas paboTa
Hcnoan3oBaTh HHPOPMAIHIO, IPEICTABICHHYIO B TAabJIUIAX, HA JHarpaMMax
«ITocTpoeHne auarpaMmm. .
JUISL pENIIEHMs] TEKCTOBBIX 33724 W 3a]a4 U3 PEaJbHON KU3HH
PenreHne TEKCTOBBIX 33/1ad,
COJleprKalInX JaHHbIC,
Npe/CTaBICHHBIC B
TabIMIaX W Ha JUarpamMmax
Harmsiaast [IpsIMOYTOTBHBII Pacno3HaBaTh Ha YepTEXKaX, PUCYHKAX, OMHCHIBATH IUPAMUJLY, IPU3MY,
rCOMCTpHI. napajleNenures, Kyo, IUIUHIP, KOHYC, IIap, H300pa)kaTh UX OT PYKH, MOAEJIMPOBAThL U3 Oymard,
Durypsl B npusma, Iupamuna, TUTACTUIIAHA, TTIPOBOJIOKH U JIP.
[IPOCTPAHCTBE KOHYC, IIMJIMHAD, THap H IMpuBoauTh npuMepbl OOBEKTOB OKPYKAIOIIETO MHpPa, HMEIOMUX (HOPMBI

chepa.

N306paxkenue
MIPOCTPAHCTBEHHBIX (QUTYD.
[Ipumeps! pazBepTok
MHOTI'OrpaHHUKOB, IUJIUHAPA
u konyca. [Ipaktnueckas

Ha3BaHHBIX TEJ.
Hcnoab30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, IpaHb, OCHOBAHHUE, BBICOTA,
paguyc U JuaMeTp, pa3BepTKa.

N3yuars, 1cnonb3ys SKCIIEPUMEHT, HAa0II0IeHUE, U3MEpEHNE, MOEIMPOBAaHKE, B
TOM YHCJI€ KOMITBIOTEPHOE, U OMMCHIBATH CBOICTBA HA3BAHHBIX TEJl, BHIAABJIATH
CXO/ICTBA H PA3JIM4MA: MEXIY MUPAMHUION U MIPU3MOIL; MEXKIY IIMIUHIPOM,
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pabora «Co3nanue Moenei

MIPOCTPAHCTBEHHBIX (DUTYPY.

[TonsaTne 0ObemMa; eTMHHIIBI
n3mepeHus oorema. Oobem
MPSIMOYTOJIBHOTO
napaiesienunena, Kyoa,
dbopMyIbl 00beMa

KOHYCOM H LIapOM.

Pacno3HaBaTh pa3BepTKU Mapajuielienunena, Ky0a, NPU3MBL, MHPAMUIB,
KOHYca, HWINHPA; KOHCTPYMPOBATH JaHHBIC Tella U3 Pa3BEPTOK, CO3aBaTh UX
MOJIEIIH.

Co3naBaTh MOJEJM TPOCTPAHCTBEHHBIX Quryp (W3 Oymaru, TPOBOJIOKH,
IUTACTUJIMHA U Ap.)

H3mepsaTh HA MOJeAX: [UTMHBI peOep MHOTOTPaHHUKOB, JHAMETP Iapa.
BoiBoauTs popmyiry oObemMa NpsMOYToJIbHOTO Mapaliesienumnea.

BoruncasaTs nmo opmysnam: 06beM IpsIMOYTOJIBHOTO NIapajuieenunena, Kyoa;
UCTIOJIb30BaTh €IUHHIIBI H3MEPEHUSI 00beMa; BBIYMCIATH 00bEMBI Tell,

COCTaBJICHHBIX U3 K}’6OB, napaijiCJICIMIIC 0B, pellaThb 3ala4M C pCaJIbHbIMHA
JaHHbIMH

[ToBTOpenue, o6odIIEHNE,

20 HOBTOpeHI/Ie OCHOBHBIX BuruncasaTh 3HaYCHUS BBIpa)KeHHﬁ, COACPpKaNX HATYPAJbHLIC, LICIIBIC,

crcTEMAaTU3aALUS HNOHATUM ¥ METOJ0B | MOJOKUTEIbHBIC U OTPHUIATEIILHBIC YHCIIa, OOBIKHOBEHHBIC U ACCSITUYHBIC
KypCcoB 5 u 6 KJIACCOB, | npo6H, BHIIOIHATH IPEOOPA30BAHUS YKCET M BHIPAKEHHU.
obob1eHue 1 | BpioupaTh cnocod CpaBHEHHs YHUCEN, BBHIYUCICHHN, MPHMEHATH
CHCTCMATH3AINA SHAHAM | cpoijerea  apudMeTHyecknx AeHCTBHIT s palMOHANM3AIMN
BBIYMCIICHH.
Pemiats 3a1a4m U3 peaabHON JKH3HU, IPUMEHATh MaTeMaTHYeCKHe
3HAHMSA TSI PEIICHUS 38124 U3 JIPYTHX MPEAMETOB.
Pemats 3a7aud  pa3HBIMH CHOCO0AMH, CPAaBHHBATh, BbIOMPATH
CIOCco0BbI PEIICHUS 3aJa4H.
OcCyuIecTBIATH CAMOKOHTPOJIb BBIMOTHACMBIX ACHCTBHI U
CaMOIPOBEPKY Pe3ybTaTa BHIYUCICHUIA
170
OBUIEE KOJIMYECTBO
YACOB I1O [TPOI'PAMME

35




36



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sSBIsIETCS OJHUM U3 OTMIOPHBIX KYPCOB OCHOBHOTO OOIIEro 00pa3oBaHMs:
OHa obOecrneunBaeT U3yYeHUE NIPYTUX TUCHUILUINH, KaK €CTECTBEHHO-HAYyYHOTO, TaK M
TYMaHUTapHOTO IMKJIOB, €€ OCBOCHHWE HEOOXOAUMO JIJIsl MPOJIOJKEHHUST 00pa3oBaHusl U
B TOBCEJHEBHON >XM3HU. Pa3zBuTHe y OOydYaronmmxcss Hay4YHBIX NPEJICTABICHUNA O
MPOUCXOXKJICHUA W CYIIHOCTH alreOpandecKux aOCTpaKIUi, CIOCO0e OTpaKCHUS
MaTEeMaTU4YeCKOM HayKOW SBJIEHUNW U TMPOIECCOB B MPHUPOAEC U OOIIECTBE, POJH
MaTEMaTHYECKOTO MOJICITHUPOBAHUS B HAYYHOM IO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET
bOopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KaUECTB MBIIUICHUS, HEOOXOAUMBIX JIJIsi
ajanTalid B COBPEMEHHOM Iu(dpoBOoM obOmiecTBe. M3ydueHue anreOpbl oOecrieuynBaeT
pa3BUTHE yMEHHUS HaOII0IaTh, CpaBHUBATh, HAXOIWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS,, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUS W BBIBOJLI, (OPMYIMpPOBaTh yTBepkKaeHUsA. OCBOCHHE Kypca anreOpsl
o0OecreunBaeT pPa3BUTHUE JIOTUYECKOTO MBIIUICHUS] OOYYaIOIIUXCS: OHU HCHOJB3YIOT
NEAYKTUBHBIE W WHAYKTHUBHBIC PACCYXACHHUSA, OOOOIIEHHEe W KOHKPETHU3AIHUIO,
abctparupoBanre u aHanoruto. OOydeHue anrebpe mnpeArnoiaracT 3HAYUTEIbHBIN
00BEM CaMOCTOSTETHHOU MACSITENHHOCTH OOYYaroIIUXCs, MOITOMY CaMOCTOSITEIbHOE
pelieHune 3a7a4 SBISIETCS peain3aifeil 1eaTeIbHOCTHOTO MPUHIIUIIA 00YUYEHUSI.

B cTtpykType mporpammbl y4eOHOTO Kypca «Anredpa» IJis OCHOBHOTO OOIIETOo
00pa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METONNYECKUE JIMHHH:
«Unucma ©  BBIUUCICHUS», «ANTEOpandecKUe BBIPAKCHUS», «YpaBHEHUA U
HepaBeHCTBa», «DyHKum». Kaxnas w3 3THX colepKaTeIbHO-METOAMYCCKUX JTHHUMI
pa3BUBAETCS HA MPOTSIHKEHUU TPEX JIET U3YUCHUsS] Kypca, B3aUMOJICUCTBYS C JAPYTUMH
ero JWHUAMU. B Xxome w3ydeHHs Y4YEOHOro Kypca OOyYaromuMCs TPUXOIUTCS
JIOTUYECKUA PACCYXKJIaTh, HUCIOIH30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK. B CBsI3M C
3TUM B IIPOrpamMMy Y4eOHOTO Kypca « Anredpa» BKIFOYCHBI HEKOTOPBIC OCHOBBI JIOTHUKH,
MIPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pa3liejlax MaTeMaTU4ecKoro oOpa3oBaHHs U
CIOCOOCTBYIOIIKE OBJIAJICHUIO oOy4Jarommucs OCHOB YHUBEPCAIBHOTO
MaTeMaTH4ecKoro si3bika. CoaepiKaTelbHOW M CTPYKTYPHON OCOOCHHOCTHIO Y4eOHOTO
Kypca «AnreOpay sIBISIETCS €0 HUHTEIPUPOBAHHBIN XapaKTep.
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Conepxanue muHUA «Yucia U BEIYUCICHUS» CIIYKUT OCHOBOM JIJIsl JaJbHEUIIIETO
U3Y4YEHUS] MATeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS JIOTUYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO yMEHHUS TIOJIB30BAThCS  ANTOPUTMaMU, a TaKKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JUIsi TOBCEAHEBHOM >KU3HH.
Pa3BuTHe MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHMS CBSI3aHO C
palMOHANBHBIMUA M UPPALMOHATIBHBIMHU YHUCIaMH, (POPMUPOBAHUEM MPEACTABICHUA O
JNEUCTBUTEILHOM YHCJIC. 3aBEpUICHHWE OCBOCHHUSI YHUCIOBOM JIMHUM OTHECEHO K
cpeaHeMy o0I1eMy 00pa3oBaHMIO.

ConepxaHue ABYX alreOpandyecKux JIMHUN — «AJreOpanueckue BhIpOXEHUsS» U
«YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OO0Yy4YaIOIMIUXCS
MaTEMaTUYEeCKOro ammapara, HeoOXOAMMOIro HJisi pEHIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEAMETOB W IPaKTUKO-OPHEHTHPOBAHHBIX 3aaad. Ha ypoBHE OCHOBHOTO
obmiero oOpa3zoBaHusi y4eOHBIM MaTepual TPYNIUPYETCS BOKPYT pPalMOHAIBHBIX
BEIpOKCHMIA. AJreOpa JIEeMOHCTPHPYET 3HAYE€HHE MATEMAaTHKW KaK S3bIKa IS
MOCTPOCHUSI MAaTEeMAaTHUYECKUX MOJIEJICH, ONMMCAHMs MPOLIECCOB U SIBJICHUN PEaTbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOASAT TaKXKe JalbHEWIlIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOAMMOT0, B YAaCTHOCTH, JJIi OCBOEHHUS Kypca
nH()OPMATHKH, ¥ OBIIQJICHUE HaBbIKaMU JCAYKTHBHBIX paccyxacHuil. [I[peodpazoBanue
CHMBOJIBHBIX ()OPM  CIIOCOOCTBYET pPa3BUTHIO BOOOpaKEHHUsS, CIIOCOOHOCTEH K
MaTEeMaTH4ECKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHATBHO-TPAPUYECKON JMHUM HAIEJICHO Ha TMOJIyYCHHE
o0yJaromuMUCs 3HAHUN O QYHKIMAX KaK BaKHEHUIIIEH MaTeMaTHYeCKOW MOJCTH IS
OTNUCAHUsSI U HUCCIEIOBaHUS Pa3HOOOPA3HBIX MPOILIECCOB M SBJICHUW B MPUPOJE U
obmectBe. M3ydyeHne marepuana COCOOCTBYET Pa3BUTHIO Y OOYYArOIIUXCS YMEHUS
WCITOJIB30BATh PA3JIMYHbBIC BHIPA3UTEIIBHBIC CPEICTBA SI3bIKa MaTEMAaTHKH — CIIOBECHEIE,
CUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKIIAJ B (POPMUPOBAHUE TIPEACTABICHHUI O POJIU
MaTEMaTHUKH B Pa3BUTHUHU ITUBWJIN3AINH B KYJIbTYPHI.

CornacHo yueOHOMY MlaHy B 7—9 Kjaccax u3ydaercsi yueOHbIH Kypc «AnreOpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIUE OCHOBHBIC pa3fenbl coaepkanus: «Yucma u
BBIYHCIICHUS», «AJNTeOpandeckue BBIPAKCHUs», «YPAaBHCHHUS W HEPABEHCTBAY,
«DYHKIUW.

OOmiee uMCIO YacoB, PEKOMEHJOBAHHBIX [UIS H3Y4YeHHMs] y4eOHOro Kypca
«Anrebpay», — 306 gacos: B 7 kimacce — 102 yaca (3 yaca B Heneno), B 8 kimacce — 102
yaca (3 yaca B Hezienmo), B 9 kinacce — 102 gaca (3 yaca B HEJIEIHO).
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COJEP)XAHUE OBYUYEHUA

7 KJIIACC
Yucia 1 BLIYHCIEHUS

Jpobu 0OBIKHOBEHHBIE U JACCSATHYHBIC, TIEPEX0] OT OAHON (POPMBI 3amucu apooeit
K apyroil. IloHATHE palMOHANIBHOTO YHWCNA, 3alUCh, CPABHEHUE, YIOPSI0YHMBAHUE
palnoHaNbHBIX unced. ApudMeTHyecKue ACHCTBHUS C pPALMOHAIBHBIMH YHUCIAMHU.
Pemienue 3a1a4 u3 peagbHON MPAaKTUKU HA YaCTH, HA APOOH.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpeelieHHe, Ipeodpa3zoBaHue
BBIPQXEHUI Ha OCHOBE ONPENENIECHHUs, 3aluch OonblIMX uuced. [IpoleHTsl, 3amuch
IOPOLEHTOB B BHJE JpoOM U JpoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
IPOIEHTHI, PEIICHHUE 3a/1a4 U3 PEaTbHON MPAKTUKH.

[IpumeHeHne MPU3HAKOB ACIMMOCTH, Pa3lokKEHHE Ha MHOXKUTEIM HATypaJbHBIX
qHcer.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHas! PONOPLHOHAIBHOCTH.

AaredpanyecKue BbIPpAKEHUSA
IlepeMeHHBIE, YUCIOBOE 3HAYECHUE BBIPAXKEHUS C IMEpPEMEHHON. JlomycTuMmble

3Ha4YEHMsI NepeMeHHBIX. lIpencraBieHue 3aBUCHMOCTH MEXIY BEJIMYMHAMU B BHUJC
dopmynbl. Beruucnenuss no @opmynam. I[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHU,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHHUS, IIPaBHIIa PeoOpa30BaHUsI CYMM M MPOU3BEIACHUI,
npaBuiia pacKpbITUS CKOOOK M MPUBENCHUS MOJOOHBIX ClIaraeéMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpHounensl M MHOrowieHbl. CreneHb MHorowieHa. CJoKeHue, BBIYUTAHUE,
YMHOKE€HHE MHOTO4JIEHOB. POPMYJIBI COKPAILIECHHOTO YMHOKEHHUS: KBaJIpaT CyMMBbl H
KBajapar pasHoctu. dopmyrna pa3HOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha

MHOXXHNTCIIN.

YpaBHeHUS U HEPABEHCTBA
YpaBHeHHe, KOpeHb YpaBHEHHUs, TMpaBwia MpeoOpa3oBaHUs  YpaBHEHUS,

PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIluHentHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YpaBHEHHUSI, PEIICHHE JMHEUHBIX ypaBHEHUW. COCTaBlI€HUE YpPaBHEHUU IO YCIOBUIO
3aaa4M. Penienue TeKCTOBBIX 3a4a4 ¢ MOMOLIBIO YPABHEHUM.

JIluneliHOe ypaBHEHHE C JABYMs MEepeMeHHbIMH U ero rpadpuk. Cucrema ABYX
JIMHENHBIX YpaBHEHUHN C ABYMsI IepeMEHHbIMU. Pellienne cucteM ypaBHEHU crlocoOoM
IIOACTAaHOBKHU. [IpuMepsl pelieHust TEKCTOBBIX 3aa4 C IOMOILBbIO CUCTEM YPaBHECHUM.
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DyHKIMHA
Koopaunara touku Ha mnpsiMoil. UuciioBble MpoMeExXyTKH. PaccTosiHue Mexnay

JIBYMsI TOUKaMU KOOPAUHATHOM IPSIMOM.

[IpssimoyrosbHas cuctema koopaunat, ocu OX u Oy. AbGcuucca u opArHATa TOUYKU
Ha KOOpAMHATHOW TuiockocTd. [Ipumepsl rpadukoB, 3agaHHBIX (GopMyrnamu. UYTeHue
rpaduxoB peanbHbix 3aBucumocteil. [lonsrtue pynkuuu. I'paduk Pynkuuu. CpoiicTBa
byukui. Jluneitnas dynkius, ee rpaduk. ['paduk pynkuum y = |x|. ['paduyeckoe
pEUIEHNUE JTUHEHHBIX YPABHEHU U CUCTEM JIMHEMHBIX YPABHCHUU.

8 KJIACC
Yuciaa 1 BBIYHCTIEHUS
KBaﬂpaTHBIﬁ KOPCHb U3 YHCJIa. Ilonsarue 00 HppalrOHaJIbHOM YHCJIC. I[GCHTI/ILIHBIG

NpUOMDKEHUsT UppallMOHANIBHBIX Yuced. CBoHCTBA apu(PMETUUECKUX KBaJPATHBIX
KOpHEH U UX IPUMEHEHHUE K MPEe0OPa30BAHMIO YHNCIOBBIX BRIPAKCHHUN M BEIYUCICHHUSM.
JlercTBUTENbHBIC YUCIIA.

Crenenb C 1enbIM MOKa3areyneM M ee cBoucTBa. CTaHIapTHas 3aluCh YHCIA.
AJuiredOpanvecKue BbIPAKEHUA

KBanpaTHbIH TpexdiieH, pa3joKeHHe KBAAPATHOTO TPEXWICHA Ha MHOXKHUTEIIH.
AnrebOpaundeckas Apoos. OCHOBHOE CBOMCTBO anreOpandeckoit npobu. Croxenue,

BBIYMTAHUE, YMHOXEHHE, JIeJieHue anredpandeckux JpoOeil. PanumonanbHbie
BBIPKEHUS U UX TIPe0Opa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA
KBanmpatHoe ypaBHeHue, gopMmysia KOpHEW KBaJpaTHOrO YypaBHEeHHUs. Teopema

Buera. Pemienne ypaBHeHUH, CBOIAIIMXCS K JIMHEMHBIM M KBaApaTHbIM. [Ipocrenimme
JTpOOHO-paIMOHATLHBIC YPaBHEHUS.

I'paduueckas uaTEpNpeTals ypaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPaBHEHUH C IBYMS lIEpeMEHHbIMU. [IpuMepsl pelienus cucrem
HEJIMHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 ajare0panyeckuM CrocoooM.

YucnoBble HEPABEHCTBA M HX CBOWCTBA. HEpaBEHCTBO € OJHOM IEPEMEHHOU.
PaBHOCUIBHOCTH HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJIHOW nepeMeHHON. CucTeMbl

JIMHEVHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DyHKIMHA
[Tonsitnue dynkuuu. OOMACTh ONMpeneseHuss U MHOXECTBO 3HAUCHUNM (PYHKIUU.

CrniocoOnI 3a1aHus PYHKIIAM.
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I'paduk Qpynkuun. Yrenue cBoiicTB GpyHKImu no ee rpaduky. [Ipumepsr rpadukos
(GyHKIMH, OTpa)KaromuX peaabHbIE MPOLECCHI.

OyHKIMM, ONUCHIBAIOIIKE TMPSAMYI0 U OOpaTHYIO  MPONOPLHOHATbHBIE
3aBUCUMOCTH, WX rpaduku. DyHKIUA Y ¥y =y x, Y=|x|. I'padmueckoe
pelieHne ypaBHEHH U CHCTEM YPaBHEHUI.

9 KJIACC
Yucjia 1 BBIYMCTIEHUS
PaHI/IOHaHBHBIe quciia, uppamnuoOHaJIIbHBIC YU CJId, KOHCYHBIC U OCCKOHEYHEBIC

JEeCSATHUYHBIE TpoOr. MHOXKECTBO 1€HCTBUTENIBHBIX YUCE, IEHCTBUTEIbHBIC YUCTIA KaK
OECKOHEYHbIE AECATUYHbIE APOOH. B3aMHO 0JHO3HAYHOE COOTBETCTBUE MEXKTY
MHOKECTBOM JIEVCTBUTEIIBHBIX YUCET U KOOPIAUHATHOU MPSIMOM.

CpaBHEHHME  JIEWCTBHUTENIBHBIX  4YHCEN,  apU(PMETUUYECKUE  JIEUCTBHUS  C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpYKAIOIIETO MHpa, JJIATEIBHOCTH IPOLIECCOB B
OKpY’KarolleM MUDE.

[Ipubnu>keHHOE 3HAYEHWE BEJIMYMHBI, TOYHOCTb NpUOIMKeHus. OKpyrieHue

YUCCII. HpI/IKI/II[Ka H OLICHKA pC3yJIbTAaTOB BBIUMCJICHUH.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOISIIUXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOJSIIMXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHHs ypaBHEHUM TPETbEd W YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOXKUTEIIN.

Pemenue qpoOHO-panmoHaIbHBIX ypaBHEHMH. PemieHue TEKCTOBBIX 3amad
aNredpandecKuM METOJIOM.

VYpaBHeHue C JByMs IEepeMEHHbIMU M ero rpaduk. Pemenue cucrem JByx
JIMHEMHBIX YPABHEHUN C JBYMs NEPEMEHHBIMHU. PelIeHue CUCTEM JIByX YpaBHEHUH,
OIHO U3 KOTOPBIX JMHEHHOEe, a Jpyroe — BTOpoH cTeneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JnMHENMHBIX HEPABEHCTB C OJHOM MNepeMeHHOHW. Pemenue cucrem
JMHENHBIX HEPABEHCTB C OJIHOM mepemenHoi. KBaaparHeie HepaBeHcTBa. ['paduyeckas
VHTEPIPETALIUS HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS [1IEPEMEHHBIMU.
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DyHKIMHA
KBagpatnunas ¢yskus, ee rpaduk u cBoicTBa. [lapaboma, KoOpawHATHI
BEPIIMHBI 11apadoJIbl, 0Ch CAMMETPHUH MapadoJIbI.

K
Tpadukn Qynxumii: © kx, y=kx+b, y= 7, y= x3y = vx, y=|x|

WX CBOMCTBA.

YucjioBbIe NMOCJI€I0BATEIHLHOCTH U nmporpeccumn
Ilonsatue uywMcIOBOM IIOCJICA0BATCIIbHOCTH. 3aHaHI/Ie IIOCJICA0BATCIBbHOCTH

PEKyppEeHTHOI (opMyoit u GopMyIoit N-To YiieHa.
Apudmernueckas u reomerpuueckas mnporpeccuud. @DopMmynbl N-TO  yJeHA
apu(PpMETUIECKON U T€OMETPUUECKON MPOrPeCCUil, CyYMMbI IEPBBIX N YJICHOB.
N306paxeHne 4ieHOB apu(PMETUUECKON U T€OMETPUUYECKON MPOrpeccuil TOUKaMu
Ha KOOpPJIWHATHOW IUJIOCKOCTH. JIMHEHWHBIM M SKCIOHCHUUAIBHBIN pocT. CIOXKHBIC

IIPOLICHTHEI.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl YYEOHOTO Kypca «Anredopa» K
KOHIly 00OyueHus B 7 KJiacce.

Yucaa v BIYUCICHUSA

BrinonHsTh, coueras yCTHbIE U MUCbMEHHBIC PUEMBbI, apU(METUIECKUE TEUCTBUS
C palMoHaIbLHBIMU YUCJIaMHU.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAKEHUMN, MPUMEHSITHh Pa3HOOOpa3HbIe CIIOCOObI
U TPUEMBbI BBIYUCIICHUS 3HAYCHUI TPOOHBIX BBIPAKEHUMN, COAEPIKAINX OOBIKHOBEHHBIC
U JIECATUYHBIC APOOHU.

[TepexoauTs OT OnHOW (QOPMBI 3amMcHl YUCEN K JApyrod (mpeoOpa3oBBIBATH
JNECATUYHYIO JIpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCTUYHYIO, B YACTHOCTU B
OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YNOPSAI0YMBATH PAllUOHAJIbHBIC YUCIIA.

OKpyTrasTh yucna.

BBIMOMHATE OPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUM, OIEHKY 3HA4YeHUU
YUCJIOBBIX BBIpaXCHUN. BBINOMHATH JEHUCTBUSL CO CTENEHSMH C HATypajlbHBIMU
MOKA3aTEISIMH.

[IpuMeHsTh MpU3HAKU JEIUMOCTH, Pa3I0KEHUE HA MHOXUTEIM HATypaJlbHBIX

qHuCEII.
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PemaTph npakTUKO-OpUEHTUPOBAHHBIE 33/1a41, CBS3aHHBIE C OTHOIIEHUEM BEJIMYKH,
MPONMOPUMOHAIIBHOCTBIO BEJIWYHAH, MOPOLIEHTAMH, WHTEPIPETUPOBATH
pe3yJIbTaThl PEMICHHS 33/1a4 C YY€TOM OTPAHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AnreOpandecKkue BbIPAKEHUS

Hcrnonp30BaTh anreOpandecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSATh €€ B
Ipoliecce OCBOEHUS yueOHOro MaTepHalia.

Haxomute 3HaueHuss OYKBEHHBIX BBIPOKEHUW TPU 3aJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.

Breimonuate npeoOpa3oBaHus IEJIOr0 BBIPAXKEHUS B MHOTOYIEH MPHUBEICHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BpINOMHAT YMHOKEHHE OJHOWICHA HA MHOTOWIEH U MHOT'OYJIEHA HA MHOTOYJIEH,
MPUMEHSITEH (JOPMYJIBI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcCynIeCTBIATH Pa30KEHUE MHOTOUYJICHOB Ha MHOKUTEIIN C TIOMOIIIBIO BEIHECEHUS
3a CKOOKH OOIIEro MHOXKHTEIIS, TPYIITUPOBKY ClaraeMbiX, MPUMEHEHUs PopMyII
COKpAILEHHOTO0 YMHOKEHHSI.

[IpumensTs npeoOpa3zoBaHUs MHOTOYJICHOB JIJIsI PELICHUS] PAa3IMYHBIX 3a7ady U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

Ucnonb3oBaTh CBOMCTBA CTEMEHEW C HATypalbHBIMU TOKa3aTelsIMUA IS

npeo0pa3oBaHus BbIpAXXCHUI. Y paBHEHUs] U HEPABEHCTBA

Pemlare nuHEVHBIE ypaBHEHHs C OJHOW IEPEMEHHOM, IPUMEHSS IpaBUia
[Iepexoia OT UCXOAHOIO YPaBHEHUS K PaBHOCUIBHOMY eMy. lIpoBepsTs, sBusercs iau
YUCJIO KOPHEM YPaBHEHUS.

[Ipumensaty Tpaduyueckrie METOAbl MPU PEHICHUU JTUHEHHBIX YPaBHCHMM U HUX
CHCTEM.

[TopOupaTe mprMepsl ap YUCEN, ABJISIIOUIMXCS PEIICHUEM JIMHEWHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JIMHEWHOIO ypaBHEHHUS C JIBYMS
NEPEMEHHBIMHU, MOJIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemars cucremsl NByX JMHEWHBIX YpPaBHEHHH C JIByMsl IIEPEMEHHBIMH, B TOM
yucie rpaduIecKu.

CocTaBisaTh U peliaTh JIMHEMHOE YPABHEHHUE WM CUCTEMY JIMHEWHBIX YpPaBHEHUI
II0 YCJIIOBUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a1a4H

IIOJTyYEHHBIN PE3YJIbTaT.
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DyHKIMHA

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ JAHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alIUCHIBATh YHCIOBBIE MPOMEKYTKH Ha
aNre0panuyecKoM s3bIKe.

OTMeuarb B KOOPAMHATHOM IIJIOCKOCTH TOYKM IO 33JaHHBIM KOOpJWHATAaM,
CTpOUTH rpauKu JIUHEHHBIX GyHKIMH. CTpouTth rpaduk QyHKmMu y = |x|.

OnuckIBaTh ¢ TOMOUIBIO0 (PYHKIINI N3BECTHBIE 3aBUCUMOCTH MEKTy BEJIMUMHAMMU:
CKOpPOCTb, BPEMS, PACCTOSIHUE, LI€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00beM pabOTHI.

HaxoauTs 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTyMEHTA.
[Tonumate rTpaduyeckuili cmoco0d mnpeAcTaBiIeHUS U aHalvM3a WHGOpPMaLNH,
U3BJIEKATh U MHTEPIPETHUPOBATh MH(GOPMALIMIO U3 IpauKOB pealbHbIX MPOIECCOB U

3aBUCUMOCTEMH.

[IpenMeTHBIe peE3yiabTaThl OCBOCHHUS IIPOTPaMMbl Y4EOHOro Kypca K KOHITY
o0yueHus B 8 KkJacce.
Yucjaa v BLIYUCJICHUSA

Hcnonb30BaTh HaYaJIbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX UYUCEI
JUIsSL CpPAaBHEHUS, OKPYIJICHUSI U BBIUMCICHUH, W300paxaTh JEUCTBUTEIbHBIC YHUCIA
TOYKaMHU Ha KOOPAWHATHOMN ITPSMOM.

[IpumensTe TOHSATHE apU(PMETUYECKOTrO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHHU, WCIHOJB3Yysl TMPU HEOOXOJUMOCTH KaJbKYJSATOP, BBITIOJIHATh
npeo0pa3oBaHus BBIPAKECHHM, COAEpKAIINX KBaJApaTHbIE KOPHU, UCTOJIB3Yysl CBONCTBA
KOpHEH.

Hcnonb30Bath 3anucu OONBIIUX U MaJIbIX YHCEN C TOMOIIBIO AECATUUYHBIX ApoOei

u crenenert uncia 10. AnredOpanyeckue BbIpaKeHUs

[IpuMeHsITh MOHSATHE CTETIEHU C IEJIBIM M0Ka3aTeNeM, BBIIOIHATh MpeoOpa3oBaHuUs
BBIPAXXEHUN, COACPIKAIINX CTEIIEHU C LEBIM I10KA3aTeJIEM.

BbINONHATE TOXKAECTBEHHBbIE NPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUH Ha
OCHOBE IPaBWJI ACUCTBUN HaJ MHOTOWICHAMH U alNre0panyecKuMu APOOsSIMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUJIEH HA MHOXKUTEIIU.

[IpumensTh npeoOpa3oBaHMs BBIPAKEHUN A PELICHUS PA3IMYHBIX 337ad W3

MAaTE€MaTUKH, CMEXHBIX ITPEAMETOB, U3 PEATBHOU MPAKTUKH.
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YpaBHeHUS U HEPABEHCTBA
Pemlare nuHEHHBIE, KBaJpaTHbIE YPABHEHUS M PALMOHAIBHBIE YpPABHEHUS,

CBOJSIIMECS K HUM, CUCTEMBI JIByX YPABHEHHI C JBYMS IEPEMEHHBIMH.

[IpoBOaUTH MpOCTENIINE HUCCIECIOBAHNS YPAaBHEHUN M CUCTEM YPAaBHEHHI, B TOM
yycie ¢ NpUMEHEHUEM Tpaduueckux MpeAcTaBiIeHU (ycTaHaBIMBaTh, HUMEET JIU
YpaBHEHUE WIH CUCTEMA YPABHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT clioBeCHON (HOPMYIMPOBKHU 3aJlau K ee aiareOpandyeckoil Mojaenu
C TIOMOILBIO COCTaBJICHHUS YPaBHEHHUS WJIM CUCTEMbl YPAaBHEHUW, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Jja4M ITOJYyYEHHBIN pe3yibTart.

[IpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB MJIsi CPAaBHEHHUSA, OLEHKH, pPEIIaTh
JVHEWHbIE HEPaBEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI, J1aBaTh rpaduyecKyro

HWJUTIOCTPpAlIO MHOKCCTBA pCIHGHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKIUU

[lonumMaTh W HCMOIB30BaTh (YHKIIMOHAIBHBIC TOHATUA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHME OOO3HAUYECHUs), OMNPENCsATh 3HAYeHUE (PYHKIUM IO 3HAYCHUIO
aprymMeHTa, OINpEeNeNsITh CBOHCTBa (QyHKIMU 10 ee rpaduky. Crpouth rpaduxu

3J€MEHTApHbIX (PYHKIUN BUJA:

k
y=_,y=x%y=xy=+x y=|x

, OTIUCHIBATh CBOMCTBA YHCIOBON (DYHKIUU

o ee rpadukxy.

[IpeameTHbIe pE3yNbTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO Kypca K KOHIY
o0yueHus B 9 KJacce.

YucJia 1 BBIYUCIEHUS

CpaBHMBATH M yHOPSAOUYUBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Bemonuare apudmerndeckue ACHCTBHS C palMOHAIBHBIMM YHCIIAMH, COYCTas
YCTHBIE W TIUCbMEHHBIE MPUEMBI, BBITIOJHATh BBIYMCICHHUS C HMPPALMOHATIBHBIMU
YHCIaMH.

Haxonute 3HaueHUs CTENEHEW C LENbIMU TMOKA3aTEeJsIMA W KOPHEH, BBIYUCIATH
3HAYECHUS YUCIIOBBIX BBIPAKECHUIM.

OKpyrsiaTh  JCUCTBUTEIBbHBIE YHWCJA, BBINOJHATH MPUKUIKY  pe3ysibTaTa

BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA
PemaTe nuHeElHbIE M KBaJpaTHbIC YPABHEHUSA, YPABHEHHUs, CBOJSIIMECS K HHM,

npocreiime ApoOHO-pallMOHANIbHBIE YPABHEHHUS.
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Pemars cucteMsl AByX JMHEWHBIX YPAaBHEHUU C JBYMs IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIACTCS JTUHEHHBIM.

Pemath TeKCTOBBIE 3a7jaun aNreOpanyecKuM CIOCOOOM C MOMOIIBI0 COCTABJICHUS
YPaBHEHUS WM CUCTEMBI JIBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh mpocCTENIINE UCCIETOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHHUH, B TOM
qucie C MPUMEHEHHEM TIpaduyecKux IMpencTaBiIeHU (ycTaHaBIMBaTh, HWMEET JIU
YpaBHEHUE WIIM CUCTEMA YPABHEHUH PELICHHUS], €CIIU UMEET, TO CKOJBKO, U MPOYEE).

Pemartp nuHeliHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, N300paXKaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIUCHIBATh PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pewars cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLIME
KBaJJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YHUCIOBOU
IIPSAMOM, 3aIIMCHIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33]1a4.

DOyHKIUU

Pacno3naBath (PyHKUIMM HW3y4yeHHBIX BHAOB. [loka3piBaTh CXEMAaTHYECKU
pacrojoKeHue  Ha KOO’I(),Z[I/IHaTHOﬁ IIOCKOCTH  TpadukoB  QyHKIMN  BUjA:

},zkx,y=kx+b.y=;.y=ax2+bx+c.y=x3*y=v’§.y=|x| .
3aBUCUMOCTH
OT 3HA4YCHHI K03(PPUIIMEHTOB, OTMMCHIBATH CBOMCTBA (PYHKITUH.

Ctpouth u u300pakaTh CXEMATHYECKH TpapUKd KBaJAPATUUYHBIX (PYHKIUH,
OINMCHIBATh CBOMCTBA KBaIPAaTUUHBIX (PYHKIUHI MO UX rpaduxam.

Pacro3naBate kBaapaTHuHylo (yHKIHIO TO QOopMmyse, MTPUBOAUTH MPUMEPHI

KBaIPAaTUYHBIX (DYHKIMA U3 pearbHOM KU3HU, GPUBUKHU, TEOMETPHH.

YuciioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCHu
Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUUYECKYIO TPOTPECCHH TPHU Pa3HBIX

croco0ax 3aJaHusl.
BoimonHATe  BBIYMCIEHUS € HCNONb30oBaHWEeM  GopMyl  N-TO  4jeHa
apru(PpMETHIECKON 1 TeOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.
N306paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPJMHATHOMN MIIOCKOCTH.
Pematpe 3amauu, CBs3aHHBIE C YMCIIOBBIMHU I10CIJIEIOBATEIBHOCTSIMUA, B TOM YHCIIE
3aJlayl U3 pealbHOM KU3HM (C HCHOJB30BaHHMEM KaJbKYJISITOpa, LHUPPOBBIX

TEXHOJIOTHUHA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Hanmenosanue Konu
OcHoBHOE
paszaena 4eCTBO OcHOBHBIE BUJIBI AEATEILHOCTH 00YYaIOIIUXCS
cozepKaHue
(Tembl) Kypca 4acoB
Yucna u 25 | IlonsaTHE PalMOHAIBHOIO CucremaTu3snpoBarb M 000Oramarb 3HaHHA 00 OOBIKHOBEHHBIX WU
BBIYHCIICHUSL. gyucia. Apudmerndeckne JECATHYHBIX JIPOOSIX.
PanpoHanbHbIe ACHCTBUA C PallMOHATBHBIMH CpaBHHBaTh H YNOPSA0YUBATH APO0H, IPEOOPa30BbIBast IPH HEOOXOJUMOCTH
qrcIia yuciamu. CpaBHEHue,

YHOpsAI0UMBaHUE
paluMoOHaIbHBIX ynces. CTeneHb
C HaTypaJbHbIM OKA3aTEJIEM.
Pemenne ocHOBHBIX 3a/1a4 Ha
JIpoOu, IPOLIEHTHI W3 PeaTbHON
MPaKTUKH.

[Ipr3Haku AenTMMOCTH,
PA3JIOKEHUST HAa MHOYKUTEIIN
HaTypaJbHBIX YHCET.

Peanbnbie 3aBucumoctu. [Ipsamas
u oOpaTHas
MPONOPIIMOHATBHOCTH

JIECSITUUHBIE IPOOH B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JIECSITUUHBIE, B YACTHOCTH B
OECKOHEUYHYIO JIECSTHUHYIO IPOOH.

IpumeHssTH pa3Ho0Opa3HbIe CNIOCOOBI U MPHEMbI BHIYMCJIEHNSI 3HAYEH U
JAPOOHBIX BhIPAaXKeHMIl, COJepKAIIUX OOBIKHOBEHHBIE U JIECATHYHBIE TPOOH:
3aMEHATH MPU HEOOXOIUMOCTH JECATHUUHYIO IPO0O0b OOBIKHOBEHHOU U
OOBIKHOBEHHYIO JIECATHYHOMN, TPUBOJIUTH BhIpaXKEHHUE K (hopme, Hanbosee yaqoO0Hou
JUTSL BBIYMCIIEHUH, Tpeo0pa30BbIBAaTh APOOHBIE BBIPAXKEHUS HA YMHOXKEHUE U
JIeJIeHNe AeCATUYHBIX Apo0ei K AeMCTBUIM C LENbIMU YUCTaMH.
IIpuBoauTh 4MCI0BBIE M OYKBEGHHbIC INPHMEPbl CTENEHH C HAaTypaJIbHBIM
MoKa3areneM, OOBACHSAS 3HAUEHHsS OCHOBAHMS CTENEHUW U IIOKa3aTessl CTENeHH,
HAXOJUTh 3HAYECHMS CTeNeHel Buaa a (@ — Mo00Ee palMOHAIbHOE YHMCIO, N —
HaTypaJIbHOE YUCIIO).

Ilonumarp cMBbICT 3amUCH OOJBIIUX YHCEN C IMOMOIIBIO JECATUYHBIX ApoOei u
creneHed yncia 10, NpUMEHATh UX B PEAIbHBIX CUTYalHsIX.

IIpumeHATH NPU3HAKY JEIUMOCTH, Pa3JI0KEHHUS HA MHOKUATEIHN HaTypaJIbHbIX YUCEIL.
Pemartp 3a1a4un Ha 4acTH, IPOLIEHTHI, MPOIIOPILIUK, Ha HAXOXKJICHHE APOOH
(TIporieHTa) OT BEIMYMHBI M BEJIMYMHEI TIO €€ IPpo0u (TIPOIEHTY), IpoOHr

(mpo1ieHTa), KOTOPBIN COCTaBISIET OJHA BETUUYUHA OT JPYTOM.

IIpuBoauTH, pa3déupaThb, OEHNBATH PA3JINYHBIE PELICHUS, 3aIIMCH PEIICHUN

TCKCTOBBIX 3a1a4.
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Pacno3HaBaTh M 00bACHATH, ONUPASICH HA ONPEACIICHHUS, IPSIMO IPOIOPLIMOHAIIbHBIE
1 00paTHO MPOMOPLHOHATBHBIE 3AaBUCUMOCTH MEXK/y BEJIMUMHAMH; IPUBOJAUTH
NpUMepPbI STUX 3aBUCUMOCTEH U3 pealbHOro MUPA, U3 APYTrUX YUeOHBIX MPEIMETOB.
Pemiath NpakTHKO-OPUEHTUPOBAHHBIC 33/1a4H HA APOOU, IPOIIEHTHI, IPSIMYIO 1
00paTHYIO IPOMOPLUHUOHATIEHOCTH, TPOIOPIIUU

Anrebpanyeckue
BBIPKCHUS

27

BykBeHHbIE BbIpa)KEHUS.
[Iepemennsle. JlomycTumeble
3HAQYEHMS IEPEMECHHBIX.
DopmyJIbL.

[IpeobpazoBanre OYKBEHHBIX
BBIPAKEHUI, paCKpbITHE CKOOOK
Y TIpUBEJICHUE TTO00HBIX
cnaraeMbix. CBOMCTBA CTETICHU
C HaTypaJbHBIM ITOKa3aTEJIEM.
Muorousnensl. CioKeHHe,
BBIYMTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMYJIbI
COKpAILIEHHOT0 YMHOKEHHS.
Paznoxenre MHOTOYIEHOB Ha
MHOXHUTETHN

OBuagers anredpandeckoil TEPMUHOIOTHEH U CUMBOJIMKON, IPUMEHSATH €€ B
mpolecce OcBoeHus yueOHoro marepuana. Haxoaurs 3HaueHus: OyKBEHHBIX
BBIPXCHUH MPH 33JaHHBIX 3HAUYCHUSX OYKB; BBITIOJIHATEH BBEIUMCICHHS 11O POopMyTIam.
BbInoaHATH TpeoOpa3oBaHus 1ENOTr0 BEIPAKEHHUS] B MHOTOWIEH MPUBEICHUEM
MOJTIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BbINoJHATH YMHOXEHHE OJHOWICHAa HA MHOTOYJIEH W MHOTOYJIEHAa Ha MHOTOYJIEH,
NPUMeHSATH (POPMYIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymecTBAATH pa3ioKEHNE MHOTOWICHOB HA MHOKUTENH ITyTEM BBIHECEHHUS 3a
CKOOKH OOIIIET0 MHOXKHTEJS, MPUMEHEHHS JOPMYIIBI Pa3HOCTH KBaJIpaToB, HopMyIl
COKpPAIICHHOTO YMHOXEHHUSI.

I[Ipumensite mpeobpazoBaHNEe MHOTOUYJICHOB ISl PEUICHHs Pa3IMYHBIX 3a7ad U3
MaTeMaTHUKH, CMEXKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHUKH.

3HAKOMHUTLCS C PlCTOpI/Ieﬁ Pa3BUTHA MAaTECMATUKU
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YpaBHEHUS U
HEPAaBEHCTBA

20

VYpaBHeHue, paBuia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHHUI.
JIuHeitHOE ypaBHEHUE C OJHOU
[IEPEMEHHOM, pelleHue
JIMHEMHBIX YpaBHCHUH.
Pewenue 3axad ¢ nomMoIIbI0
YPaBHEHUU.

JIuneiiHOE ypaBHEHUE C IBYMs
MEPEeMEHHBIMI U €ro Tpaduk.

Cucrema JIBYX JIMHEHHBIX
ypaBHEHUN c JIBYMS
MepeMEHHBIMHU

Pemarsp nuHeitHOE ypaBHEHUE C OJTHOM NTEPEMEHHOM, MPUMEHSIA NMPaBUJIa
Mepexo/ia OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIIBHOMY €My 0oJiee MPOCTOro BUA.
IIpoBepsTh, ABIAETCSA T KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.

IMop6upaTs npuMepsbI ap YKCe, SBISIOMIUXCS PeHICHHEM JTUHEIHHOTO YpaBHEHUS C
IByMsI iepeMeHHBIMU. CTPOUTH B KOOPJAMHATHOM MJIOCKOCTHU TpaduK THHEHHOTO
yYpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSICh rpauKOM, MPUBOAUTH MPHUMeEPHI
pelieHus: ypaBHEHHSI.

HaxoauTthb peleHune cucTeMbl IBYX JUHEHHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMH.

CocTaBiaars u pemaTb YpaBHCHUE UK CUCTEMY ypaBHeHI/Iﬁ 110 YCJIOBUIO 3aJ1a4H,
HHTCPIPECTUPOBATE B COOTBCTCTBHUU C KOHTCKCTOM 3aaa4u HOJ'Iy‘IGHHLIﬁ pe3yjibTaTt

Koopnunate! u
rpaduxmu.
DyHKIMU

24

Koopaunara Toukn Ha npsMoil.
YucnoBsle TPOMEKYTKH.

PaccrosiHne Mexny nByms

TOYKaMH KOOPAVNHATHOW MPSMOM.

[IpssMoyronpHas cucrema
KOOp/IMHAT Ha MJIOCKOCTH.
ITpumeps! rpaduKoB, 3a1aHHBIX
dbopmynamu. Utenue rpaduxos
peabHBIX 3aBUCUMOCTEH.
[Tonsatue QpyHKIUH.

I'padpux GpyHkuun.

CaoiicTBa QyHKIHI.

Jluneitnas QyHKIUS.
[TocTpoenue rpaduka TuHEHHON

¢bynkumn. ['paduk yHkmm

H300paxkarh Ha KOOPAWHATHOW MPSIMON TOUKH,

COOTBETCTBYIOIIHE 3aJaHHBIM KOOPJMHATAM, JTY4YH, OTPE3KH, HHTEPBAJIbI;

3aIMMCBIBaTh X Ha aireOpandyeckoM si3pike. OTMeYaTh B KOOPAMHATHOI

MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPAWHATAM; CTPOUTH T'PapHKH HECIOKHBIX
3aBHCUMOCTEMH, 3aJJaHHBIX (POPMYIIaMH, B TOM YHCJIE C IIOMOIIBIO IH(PPOBBIX
nabopatopuii. [IpumMeHsiTh, H3y4aTh NMpeuMylIecTBa,

HHTEPNPETHPOBATH rpaduIecKuii Crioco0 MpeACTaBICHUS U aHAIN3a
pa3zHooOpa3Ho xKU3HEeHHOU nHpopMannu. OcBauBaTh NMOHITHE QYHKIUY,
OBJIa/1€BaTh (PYHKIMOHAIBHON TEPMUHOJIOTHEH.

Pacno3HaBaThb uHelHy0 GyHKno Y = kX + b, onucpiBaTh ee cBOMCTBA B
3aBUCHMOCTH OT 3HaueHH K03 durmeHToB K u b.

Crponts rpaduxu nuneitHONH ¢(yHKIMH, ¢QyHKIMH Y =| x|. Hcnosb3oBaTth
uu@poBbIe pecypesl s NOCTPOeHUS IpaduKOB PYHKIUN U M3ydyeHHs] UX CBOMCTB.
IIpuBoauTs, nNpuMepbl JTMHEHHBIX 3aBUCHMOCTEH B pEAIbHBIX Mpoleccax H
SBIICHUSIX
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y=|x|

[ToBTOpeHuE 6 [ToBTOpeHue OCHOBHBIX | BbpIOHpaTh, IPUMEHSATHh ONEHHBATH CIIOCOOBI CPABHEHHMS YKCEIl, BBIYMCICHHH,
0000UIEHNE HOHATUH ¥ METOJOB Kypca 7 | mpeoOpa3oBaHUii BEIPAKCHHH, PEIICHHUs YPaBHECHHIA.
Ky1acca, 0000IeHHE 3HAHUM OcymecTBIATh CAMOKOHTPOJb BBINOJIHAEMBIX JEHCTBHH M CaMONPOBEPKY

pe3yJbTarta BBIUMCICHHH, TpeoOpa3oBaHMil, IIOCTPOCHUH.
Pemats 3a1a4n U3 peaabHOHN KNU3HH, IPUMEHSITh MaTeMaTHYeCKHe 3HAHUS IS
pEIIeHUs 3a/1a4 U3 IPYTUX MPEIMETOB.
Pemiath TeKCTOBBIE 321a4H, CPABHUBATH, BLIGUPATD CMOCOOBI PEIICHNUS 33/1a9H

OBIIEE 102

KOJIMYECTBO

YACOB I10

[TPOI'PAMME
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8 KVIACC

KBanpaTHble KOpHU

yucie. JlecaTuanbie
NPUOIMKECHUS
HMPPALMOHATIBHBIX YHCET.
JlelicTBUTENbHBIC YHCTIA.
CpaBHeHHE 1EHCTBUTEIIBHBIX
YHUCEIL.

YpaBHeHue Buaa X* = a.
CoiicTBa apumMeTnyecKkux
KBaJPATHBIX KOPHEH.
[TpeobOpazoBaHme YUCTOBBIX
BBIPAKEHUH, COAEPIKAILNX
KBaJIpaTHbIE KOPHU

Haumenosanne  Komuye
OcHoBHOE
pasnena CTBO OcCHOBHBIE BU/IbI IETEILHOCTH 00Y4arOLINXCS
cozepKaHue
(Temsl) Kypca 4acoB
Uucna n 15 KBagparsslii kOpeHb u3 yucna. | PopMyJHpPOBATH ONpeeseHHe KBaJIpaTHOIO KOPHS M3 YUCIIA,
BbIYMCIICHHA. [TonsTre 00 MppaLMOHAILHOM apumMeTHnuecKoro KBaapaTHoro KopHs. [IpuMeHATH onepanuio 3BICYCHUS

KBaJ[paTHOT'O KOPHS M3 YHClia, MCIOJIb3YS P HEOOXOMMOCTH KAJIbKYJISATOP.
OneHuBaTh KBa/IpaTHbIC KOPHU LIETIBIMU YUCIAMH U AECATUYHBIMU APOOSMHU.
CpaBHUBATB H YIOPSAA0YMBATDH PALlMOHAIIbHBIE U UppalMOHAIbHbIE

4HCJIa, 3aIIMCaHHbIE C IIOMOILBIO KBAJAPAaTHBIX KOPHEH.

HccnenoBarh ypaBHEHHE x* = &, HAXOJUTh TOYHBIC H npuOIIMKEHHbBIE KOPHU

npu a > 0.

HccnenoBarh CBOMCTBA KBaJAPAaTHBIX KOPHEH, IPOBOJS YUCIOBBIE SKCIIEPUMEHTHI €
HCIOJIb30BAHUEM KAIIbKYJIATOPa (KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(pMETHUYECKUX KBAJPAaTHBIX KOPHEW; MPUMEHATh MX JUIS
peoOpa3oBaHus BIPAKEHUI.

BoInoiHATHL peodpa3oBaHus BBIPAXKECHUH, COAEPKAINX KBaJPATHBIE KOPHH.
Bbipa:kaTh nepeMeHHbIe 13 T€OMETPUIECKUX U (PU3NYECKUX (POPMYIL.

BoruuciasaTs 3HAYEHUs BBIPAXKEHUH, COJEPKAILKUX KBaJAPATHBIE KOPHU, UCTIONb3YS
MpU HEOOXOIUMOCTH KAJIbKYJISTOP.

Hcnoab30BaTh B X0/1€ PEIICHUS 3a/1a4 dJIEMEHTApPHBIC MIPEACTABJICHHS, CBSI3aHHBIE C
MPUOJIMKEHHBIMU 3HAUYEHUSIMH BEJIMYMH.

3HAKOMHTBCS C MCTOPHEH Pa3BUTHS MaTEMAaTUKHU
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Yucna U

BbIYMCIICHUA.

CTerneHn C LEIBIM

CreleHsb ¢ IeabIM
nokasaresieM. CTaHgapTHas
3aIMCh YHCIIA.

Pazmeps1 00beKTOB

(I)OpMyJII/IPOBaT]: onpeaeaceHmue CTCrICHU € LCJIbIM ITOKA3aTCIICM.
HpeI[CTaBJ'[ﬂTb 3anmch OOJIBIIMX M MaJIbIX YHCET B CTaHAapTHOM BUAC.

CpaBHHBaTL 4qucCiia U BCJIMYUHBI, 3allMCAHHBIC C HCIIOJIb30BAHUECM

MoKasaresiem crenenu 10.
OKpY>Karoiero mupa (ot
Hcnonb3oBaTh 3amuch 4Yucel B CTaHAAPTHOM BHUJE  JUIS BBIPAXKEHUS
3JIEMEHTApHBIX YaCTHLL 10 5
a3MepoB 0OBEKTOB, JJIUTEIBHOCTH MIPOLIECCOB B OKPYKAIOILIEM MUDE.
KOCMHUYECKHX 00BEKTOR), p p e pont pyKaomt p
JUTHTENBHOCTh MPOLIECCOB B ®opMy.IHpPOBaTh, 32AIIMCHIBATH B CHMBOJIHYeCKO# (popMe U HILIIOCTPHPOBATH
okpyKatomem Mupe. CBojicrsa | PHMEPAMH CBOKCTBA CTENCHH C LEIBIM TOKA3aTEIIEM.
CTENEHH C LIETIbIM IIpumeHATH CBOMCTBA CTENEHU ISl IPEOOPA30BAHUSI BBIPDAKEHUH, COAEpKAILIUX
oKasarejieM CTENEHHU C LIEJIBIM M0Ka3aTeneM. BhINOJIHATH AelicTBUS C UUCIAMU,
3alMCaHHbIMU B CTAHAAPTHOM BUJE (YMHOXEHHE, IEICHNUE, BO3BEACHUE B
CTCIICHB)
Anrebpanueckue 5 KBagpaTHblil TpexuiieH. Pacno3HaBaTh KBaJpaTHBIN TPEXWIEH, YCTaHABIUBATh BO3MOKHOCTh €T0
BEIPAKEHHS. Pasnoxxenne kBagpaTHOTO pasnoKeHusi Ha MHOXKHUTENH. PackiaaabiBaTh HA MHOKHUTEIH
KBanpaTHbiit 3wieH TPEXWIEHAa Ha MHOXWTEIU KBaJIpaTHBIN TPEXWIEH C HEOTPULATENIBHBIM TUCKPUMUHAHTOM
Anrebpanueckue 15 Anrebpanyeckas 1po0Ob. 3anuceiBaTh anredpandeckue BeipaxkeHus. HaxoauTs o61acTh onpeneneHus
BBIPAKECHUSI. JlonycTuMble 3HAUEHUS PaIMOHATIBLHOTO BBIPAKEHUSI.
Anrebpanyeckas MEPEMCHHBIX, BXOJSIINX B BbInoHATH 4KCIOBBIE IOJICTAHOBKU U BBIYUCIATH 3HaU€HUE IPOOU, B TOM YHCIIE C
3
1po0b aIreOpaneckue BHIPAKCHHS. MOMOIIBIO KATBKYISATOpa. POPMYJIHPOBATH OCHOBHOE CBOMCTBO aire0pandeckon

OcHOBHOE CBOMCTBO anrebdpa
nueckou apoou. CokparnieHne
npobeit. CrokeHne, BHIYUTa
HUE, YMHOXKEHUE U JICIICHUE
anredpanvecKkux Jpooei.
[IpeobOpazoBanme BBIpAXKEHUH,
coJieprKallux anredpandeckue
npodu

IpoOHM ¥ MPUMEHSITh €ro I MpeoOpa3oBaHus APoOeCii.
BbINOJHATSH 1eiicTBUSA ¢ aNreOpandecKuMu APoOsSMHU.
IIpumeHsaTh Npeodpa3oBaHusl BEIPAKEHUH [T pEIICHUS 3a/1a4.

Bbipa:kaTh nepemeHHble 13 GopMyIl (PU3UIECKUX, TEOMETPHUECKUX,
OIMCHIBAIOUINX OBITOBBIE CUTYAIIHN)
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YpaBHeHU u 15 KBanpatHoe ypaBHeHue. Pacno3naBarhb KBaJIpaTHbIC YPABHECHUS.

HEPaBCHCTBA. Henonnoe kBagpatHOe 3anuceiBaTh (POPMYJIy KOPHEHN KBAIpaTHOTO YPAaBHEHMS; peliaTh KBA/JAPpaTHbIE
KBanpaTHbie ypaBuenue. Dopmyiia KOpHE# YPaBHEHUs — MOJIHbIE U HenoJiHble. [IpoBOAUTHL MpocTeHINMe UCCIeI0BAHUSA
YpaBHEHUS KBaJIpaTHOI'O ypaBHCHUA. KBaJ[PaTHBIX YPaBHCHHA.

Teopema Buera.

. Pemars ypaBHeHHs, CBOJAIINECS K KBAJIPATHBIM, C IIOMOIIBIO
Pemenue ypaBuenuit, . . .

npeoOpa3oBaHuii U 3aMeHO# niepeMeHHoi. HabJaoaaTh 1 aHAJIM3MPOBaTh
CBOJIAIIUXCST K KBaJpPaTHBIM.

CBA3b MCXKIY KOPHAMHU U KOS(I)(bI/II_II/IeHTaMI/I KBaApPATHOI'O YPAaBHCHUA.

IIpocrenmme

®opmyaupoBath TeopeMy Buera, a Takke 00paTHYIO TeOpeMy, TPUMEHSTh 3TH
JTPOOHOPAIIMOHATILHBIE pMy.ip peMy ’ PATHYIO pemy, 1p

TEOPEMBI JUIsl penieHus 3a1a4. PemiaTh TeKCTOBBIE 321a4M AITre0panyecKum
YpaBHEHUS.

CII0CcOo0OM: MEPEXOMUTH OT CIOBECHON (YOPMYIMPOBKHU YCIOBHS 3aaud K
Perrenue TEKCTOBBIX 3a1ad C pexon opmymp Yy i

anre6pqueCK0171 MOZCIIN ITYTEM COCTABJICHUA YPABHCHUSA, pCHIATh COCTABJICHHOC

IIOMOUIBIO KBaJIpaTHBIX
ypaBHEHHiA YpaBHEHHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMMTBCS € HCTOPHE pa3BUTHS anreOpbl
YpaBHEHMS u 13 JInneliHOE ypaBHEHHE C JABYMS Pacno3HaBaTh JIMHEIHBIE YPABHEHUS C ABYMS IIEPEMEHHBIMU.
HCPABCHCTBA. NEPEMCHHBIMH, €ro rpaduK, CrponThb rpaguKy JTUHEHHBIX YPaBHEHHI, B TOM UHUCIIE UCTIOJIb3Yysl HHM(POBbIE
CHUCTeMBI ypaBHEHMI MIpUMEpPHI PEIICHNs YpaBHEHUN B pecypehl.

IeaRIX unciax. Pemenne cucrem
JIBYX JINHEWHBIX YpaB

HEHHH C JByMS IIEpEMEH

HbIMU. [Iprmeps! perenus
CHUCTEM HEJMHEWHBIX YPABHEHUHN

C IByMs IEPEMEHHBIMH.
I'pauueckas HHTEPIIPETALIS NEPEMEHHBIMH U CUCTEM YPAaBHEHUIl C IBYMs IEPEMEHHBIMHU.

PaszimuaTe napasuiesbHbIE U IIEPECEKAOIINECS MTPSMBIE 110 UX YPABHEHUSM.

Pemiateb cucTemsl IBYX JIMHEWHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMU I10ICTAHOBKOU
U cioxkeHrueM. PemiaTe npocTeime CUCTEMBI, B KOTOPBIX OHO U3 YPABHEHUU HE
ABJISIETCS JINHEUHBIM.

IIpuBoauTh rpaguyecKyr0 HHTEPIPETALMIO PEIICHUS YPABHEHUS C IBYMsI

YpPaBHCHUs C IBYMsI IIEPEMCH Pemiate TeKCTOBBIC 321a4H aHFCGpaI/IquKI/IM crocooomM
HBIMHU W CUCTEM JIMHEUHBIX
YPaBHEHUH C ABYMs [IEPEMEH
HbIMU. PernieHne TeKCTOBBIX 3a/1a4
C TIOMOIIBIO CUCTEM YPaBHEHUU
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YpaBHeHU 12 YucnoBbie HEPABEHCTBA U UX D®opMyIHPOBATHh CBOMCTBA YKCIOBBIX HEPABEHCTB, WJUIIOCTPUPOBATH HX HA
HEPABCHCTBA. CBOICTBa. KOOPJMHATHOM MPSAMOIi, JOKa3bIBATH allreOpanyecKu.
Hepasencrsa HepasencTBo ¢ ognoi IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/1€ pelIeHus 3a1ad. Pemarhb nuHeiHbIe
nepeMeHHON. JInHelHbIe HEPaBEHCTBA C OJIHON NMepeMEeHHOM, H300pakaTh pelIeHIe HEpaBEeHCTBA HAa YMCIIOBOM
HEPABEHCTBA C OJJHOU npsiMoid. PemiaTh cucteMbl TUHEIHBIX HEPABEHCTB, M300paKaTh PELICHHE CUCTEMBI
MIEPEMEHHOM U UX PEIICHUE. HEpPABEHCTB Ha YUCJIOBOU MpPsIMOM
Cucrembl TMHEHHBIX HEPABEHCTB
C OJTHOM IIEPEMEHHOM U UX
pemenue. M3o00pakenne pemeHus
JIMHEWHOI'O0 HEPAaBEHCTBA U UX
CUCTEM Ha YHMCIOBOM IPSIMOU
DyHKINH. 5 [Monstue Gpyakuuu. O61aCTH Hcnoab30BaTh QYHKIIMOHATBEHYIO TEPMUHOJIOTHI0 M CHMBOJIMKY.

(OCHOBHBIE TOHATUSA

OTIpeJIeIIEHUS] © MHOYKECTBO
3HayeHu pyHKIuu. Criocoob!
3aganus pyHkuui. ['paduk
¢ynkuu. CpoiicTBa pyHKINH,
uX oToOpakeHue

Ha rpaduke

BoruucasTs 3HaueHus QyHKIMHA, 3a7aHHBIX (popMynamu (Ipyu HEOOXOIUMOCTH
UCIOJIb30BaTh KAJIBKYJISATOP); COCTABJIATH TA0JMIbI 3HAYeHHH (YHKINU.
Crpoutrps mo Toukam rpapuxm QyHkuuii. OnucbiBaTh CBOMCTBa

(GyHKLINU Ha OCHOBE €€ TpapuuecKoro NpeCcTaBICHHs.

Hcnonb3oBaTh QYyHKIMOHAIBHYIO TEPMHHOJIOTHI0 ¥ CHUMBOJIMKY.
HUccnenoBath npuMepsl rpaduKoOB, OTPAXKAIOIINX PEAIbHBIE MPOLIECCHI U SBJICHUS.
IIpuBOAMTHL MPUMeEPHI ITPOLIECCOB U SBJICHUI C 3aJaHHBIMA CBOWCTBaMH.

Hcnonb3oBaTh KOMIBIOTEPHBbIC NPOrPaAMMBI JUIsL  TIOCTPOEHHUS
rpaduKoB QYHKIUI U U3yYeHHUsS UX CBOWCTB
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DyHKINH. 9 Urenue u noctpoenue rpapuko | HaxoauTh ¢ moMoubio rpaduka QyHKIMH 3HAYCHUE OJHOU M3 PacCMaTPHUBACMBIX
UwncnoBbie QyHKITUU (ynxrmit. TIpumepst rpagukos BEJIMYMH 10 3HAYEHUIO ApYrol. B HECIOXKHBIX ciaydasx BbIpaxaTb (GopMyJioit
(yHKIHI, OTpaXKarOIKX 3aBHCHMOCTH MEXy BEJIUUUHAMH.
peanbHKIC Npoueccyl. Py, OnuchIBaTh XapakTep U3MEHEHHUS OJIHOM BEIMYMHBI B 3aBUCUMOCTHU OT
OIHCHIBAIONIHE MPSAMYIO U .
00paTHYIO TPOIOPIIMOHAIbHBIC VSMCHCHITL APYTOH. .
3ABHCHMOCTH, HX TPacHKIL. Pacno3HaBaTh BUJIBI H3y4aeMbIX (YHKIIHA.
paduk dyrkmn Y = X-. IMoka3bIBaTh CXeMaTH4YeCKH TI0J0KECHHUE HA KOOPAWHATHOHN TIOCKOCTH TPapUKOB
Dynm y =X,y =X, dysicunii mna: y =,y =, y= VO ¥ x|,
y= \E Y =x|; Hcnonb3oBars PyHKUMOHANBHO-TPaUYecKHe NPEACTABJICHUS Ul PELICHUS
rpaduueckoe permenye U UCCIICZIOBAHUS YPAaBHEHUN M CUCTEM YpaBHEHHIA.
ypaBHEHUIA U CHCTEM I[IpumensTe nudpoBbie pecypcshl Ui MOCTPOCHUS TPAPUKOB (YHKIIHIMA
YpaBHEHUU
[ToBTOpEHUNE " 6 [ToBTOpeHue OCHOBHBIX Bbi0upaTh, NpUMEHATH, OLIEHUBATH CIOCO0BI CPAaBHEHUS YKCEN, BEIYUCICHUH,
00001IeHHE TOHSTHA ¥ METOI0B KYpCOB npeobpa3oBaHuil BRIPAKEHNUI, PELICHHS YPABHEHHUIL.
7 u 8 KimaccoB, 00oOmeHHe OcymecTBIATH CAMOKOHTPOJIb BBITIOJTHIEMBIX ACHCTBUH W CaMOIIPOBEPKY
3HAHUHU pe3ysbTara BRIYUCICHUHN, TPe0Opa30BaHU, TIOCTPOCHUH.
Pemath 3a7a4u U3 peajbHOM KU3HU, IPUMEHATH MaTeMaTHYECKUE 3HAHUS
JUTS pEIICHUs 3a]1a4 U3 IPYTHX MPEIMETOB.
Pemath TexkcToBble 3a/1a4M, CPAaBHUBAThH, BBIOUPATH CIIOCOOBI PELICHUS 3a/1a41
OBILIEE 102
KOJIMYECTBO
YACOB I10
[MTPOTPAMME
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9 KIIACC

JleicTBUTENIbHBIC
qucia

HUppalliOHAJIbHBIC 4YHKCJId, KOHCUYHBLIC
1 OeCKOHEYHEIE ACCATUYHBIC ,I[pO6I/I.
MHOX€eCTBO HeﬁCTBHTCHBHLIX
YHUCCII, JEUCTBUTEIBHBIC YMCIIa KakK
OeCKOHEUHbIE JCCATHUYHBIC ,Z[pO6I/I.
Bzaumno OJHO3HAa4YHOC
COOTBCTCTBUEC MCKAY MHOXCECTBOM
JIECTBUTEIBHBIX YUCCJI u
MHO>KCCTBOM TOYCK KOOpI[HHaTHOﬁ

MIPSAMOM. CpaBHeHue
JNEUCTBUTEIHLHBIX qucel,
apudmernueckue JeHCTBUS c
NeHCTBUTENbHBIMU YHUCJIAMHU.
[TpubnmxenHoe 3Ha4YCHHE

BEJIMYUHBI, TOYHOCTH MPUOTIHKCHHS.
Okpyrnenune uyucen. Ilpukunka u
OIIEHKA PE3yJIbTaTOB BHIUUCICHUI

Haumenosanue Komu
OcHoBHOE
pazzaena 4EeCTBO OCHOBHBIE BUJIBI ICATEILHOCTH 00yJaIOITUXCS
coJiepKaHue
(Tembl) Kypca 4acoB
Yuciia 1 BEIYUCIIEHUS. 9 PanmonansHubIe yucna, | Pa3BuBaTh npejacTaBJeHUst O YUCIIaX: OT MHOYKECTBA HaTYPAJIbHBIX YHCEI 10

MHO’KECTBA JIEUCTBUTENbHBIX uncesl. O3HAKOMHUTBLCS C BO3MOKHOCTHIO
IpEeCTaBICHUS JEHCTBUTENFHOTO YKCIa Kak OECKOHEYHON AeCATUYHON Apodu,
NPUMEHATH JECATUYHBIC TPUOIMKEHUS PAlMOHAIBHBIX U UPPAIMOHATBHBIX
yrcen. M300paxkaTh JeiCTBUTENbHbIE YUCIIa TOYKAMU KOOPAMHATHOMN MPSMOIA.
3anuceIBaTh, CPABHMBATH M YNIOPSIA0YMBATH JCHCTBUTEIbHbBIC YHCIIA.
BbInosHATH, coueTast yCTHBIE U MUChbMEHHBIE PUEMbI, apupMeTHYeCKUe
AeHCTBHUS C PallMOHAJIbHBIMU YUCJIaMU; HAXOAUTH 3HAUCHUS CTETIEHEN C
LETBIMH TIOKA3aTeNIMU U KOPHEH; BHIYMCJISTh 3HAUYEHUS YUCITOBBIX
BoIpakeHUH. [loryunTh NpeacTaBiieHue 0 3HAUUMOCTH

JEACTBUTENbHBIX YMCEN B MPAKTUYECKOM IESITEIbHOCTH YEJIOBEKa.
AHAJIM3UPOBATHL M JejJaTh BbIBOJBI
JEHCTBUTENBHOTO YMCIIA IPU PEIICHUH 3a/1au.

O TOYHOCTH MPHUOIMKEHUS

OprFJIﬂTb JIENCTBUTEIIbHBIC quciia, BBIMOJHATDL NPUKHUAKY pE3yjibTaTa
BBI‘-II/ICJ'ICHI/II\/'I, O CHKY 3HAYEHUH YHCIOBBIX BBIpa)KeHHﬁ.

3HAKOMHTBCS C MCTOPHEH Pa3BUTHS MaTEMAaTUKHU
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YpaBHeHUs 1 14 | Jluneiinoe ypaBHenue. Pemienue OcBauBaTh, 3alIOMMHATH W NPHUMEHATH TrpaduyecKkHe MeTOAbl IIpU
HEpaBEHCTBA. YPaBHEHUH, CBOJAIIMXCS K pEeLICHUH YpPaBHEHU, HEPABEHCTB U X CUCTEM.
YpaBHEHUS ¢ OTHOM nuHenHbM. KBaspatHoe Pacno3HaBath 1ienbie W JApoOHBIC ypaBHeHUs. Pemiath JuHeliHble U
epeMEeHHOM ypasHeHue. Pelenne ypasHenni, KBaJipaTHbIe YPABHEHHs, YPAaBHEHUs, CBOJAINMECS K HHUM, IPOCTeHIne

CBOJAIIUXCS K KBAJAPATHBIM.

JIpOOHOpaIOHATbHBIC YPaBHEHHUSI.
bukBanpaTHbie ypaBHEHUS.
. IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3a7a4, 00CYKIATh UX H
[Tpumeps! penieHus ypaBHEHUN
. . pelaTh TEKCTOBBIC 33/[a4H Pa3HBIMH CIIOCOOAMHU.
TpEThbe U 4eTBEpPTOU .
. 3HAKOMUTHCSI ¢ HCTOPHEI Pa3BUTHS MATEMATUKU

CTENEHEH pa3oKeHUEeM Ha

MHOXuTeNH. Pemenue npo0OHo-

paloOHaIbHBIX YPABHEHUIA.

Pemenue TEKCTOBBIX 3aa4y

anredpandeckuM MeTOA0M
YpaBHEeHUS U 14 | VpaBHenue ¢ nByms nepeMeHHbIMH | OcBauBaTh U MPUMEHSTH IIPUEMbI PEIICHUS CUCTEMBI IBYX JTHHEHHBIX

HEPaBEHCTBA.
CucTteMbl ypaBHEHH

u ero rpaduk. Cucrema IBYX
JIMHEWHBIX YPaBHEHHU C JIByMs
IIEPEMEHHBIMU W €€  pEIICHHUE.
Pemenue cucrem AByX ypaBHEHHI,
OJIHO W3 KOTOPBIX JIMHEWHOE, a

Ipyroe —  BTOPOM  CTEIEHW.
I'paduueckas MHTEpIpeTaus
CUCTEMBbI ypaBHEHUI C JABYyMs
TIEPEMEHHBIMH. Pemenue

TEKCTOBBIX 3aaa4 anre6pa1/1quKI/IM
CII0CO00OM

YpaBHEHUH C IBYMS IEPEMEHHBIMH U CUCTEMBI JIByX YPaBHEHHIl, B KOTOPBIX
OJIHO YpaBHEHHE HE SIBJISIETCS JTMHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHATBHO-TpapHUECcKue

IIPEJICTABJICHUS Vsl PeIIeHUs M MCCIeI0BAHUS YPABHEHUN U CUCTEM.
AHaJIM3MPOBATH TEKCTHI 32124, pelIaTh UX aIre0panyecKuM crocoooM:
NepexXoAUTh OT CJIOBECHOU (hOPMYITMPOBKHU YCIOBUS 3a7au K alredpanyeckoi
MOJIEIH IYTEM COCTABJICHUS CUCTEMbI YPaBHEHUH; peliaTh COCTABIEHHYIO
CUCTEMY YPaBHEHUI; HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS MATEMaTUKN
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YpaBHEeHUA U

16

YucaoBwie HCPABCHCTBA U UX

qI/ITaTb, 3allMCbIBATh, IOHUMAaTb, HHTEPIPETUPOBATDL HCPABCHCTBA,

HEPaBEHCTBA. cBoiicTBa. JIuHeliHble HEpaBEHCTBA MCIOJIb30BaTh CUMBOJIMKY M TEPMHUHOJIOTHIO. BBINOIHATH npeoOpa3zoBaHus
HepaseHcrea C OIHOM IIEPEMCHHOU U UX HEPaBEHCTB, HCMOJIL30BATH JJIs TPe0oOpa30BaHMS CBOMCTBA YHCIOBBIX
peuienye. CHCTEMbI THHEHHBIX HepaBeHCTB. Pacno3naBaTh IMHEHHbIE M KBaJpaTHLIE HEPABEHCTRA. Pemarh
HCPABCHCTE C O/IHOH ICPECMCHHOU JMHEWHbIE HEPABEHCTBA, CUCTEMBI JINHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB,
u ux pemenue. KBagparueie
BKJTIOYAIOIIUX KBAPAaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIATh MOJTyYCHHBIC
HEPaBEHCTBA U UX pEIICHHUE.
pelIeHus.
I'padmueckas nHTEpIIpeTaLIUs 6 .
HEPABEHCTB U CHCTEM HEPABCHCTB N30 pil)KaTb pellieHne HepaBeHCTBA U CHCTEMbI HEPaBEHCTB Ha YUCIIOBOM
C JBYMST TIEPEMEHHBIMHI MPsIMOM, 3aNMCHIBATH PEIICHUE C TOMOIIBI0 CHMBOJIOB.
Pemath KBagpaTHbIE HEPABEHCTBA, UCIIONIB3YA IpaduuecKkre IpeCTaBICHHUS.
OcBauBaTh U NPUMEHSITh HEPABEHCTBA MTPH PELICHUN
pa3IMYHBIX 33[a4, B TOM YHCIIe TPAKTHKOOPHEHTUPOBAHHBIX
DyHKIMH 16 | Keagparuunas ¢ynkmus, ee rpapux | PacmosnaBats  BHABI  HM3y4aeMbIX  (YHKOWH;  MJLTIOCTPHPOBATH

u cBoiictBa. [lapabGona, koopauHATHI

BEPLINHBI napabobl, 0Ch
cuMMmeTpun  mapabonsl.  ['paduxu
byHKIUi:
y=kx, y=kx +b,

k
y=—

X
y=x% y=xy

CXeMaTH4YeCKH, O0BSICHATH PACIOJIOXKEHUE HA KOOPIWHATHOW IIJIOCKOCTH
rpadukos K
dyskmmii Buma: y = kx, y =kx + b,y = —y=x4 y
= X,y = VX, Y T |x| B3aBUCHMOCTH OT 3HAYEHUH KOIPPUIIMEHTOR;
ONMUCHIBATh UX CBOWCTBA.
PacnosnaBars kBajpaTuuHyo ¢yHkuMio 1o ¢opmyrne. IlpuBoauts
NpUMepbl KBAJPaTUYHBIX 3aBUCHUMOCTEH M3 pEabHOM JKU3HU, (U3UKH,
reoMeTpuy. BuIsIBJASATE 1 000011aTh OCOOEHHOCTH Tpaduka KBaJpaTHUHOU
dyHKIHE Y = ax? + bx + C.
Crpouth U u300pakaTh cxeMaTH4yeckM IpadUKH KBaIpaTUYHBIX (QYHKIUH,
3aJJaHHBIX popMyIamMH BUAa Y = ad y=axl+q,y=ax+p)y=ax’+bx+c.
AHAJIM3UPOBATH U PUMEHATH CBOCTBA U3YUYEHHBIX QYHKIUHN AJIS UX
MIOCTPOEHHSI, B TOM YHUCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB

X

58




YucnoBble
[IOCJIEAOBATEILHOCTHA

15

TToustue uncioBoi

IOCICI0BATCIBHOCTH. 3aIIaHI/I€

MOCJIEI0BATEIHHOCTH
PEeKyppeHTHOH GopMyIoi u
dhopmyIioii N-TO WieHa.
Apudmernveckas u
reoMeTpuYecKasl Iporpeccu.
@opMyIbl N-TO YIeHa
apudmeTnyeckoit u
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI TIEPBBIX N YJICHOB.
N3006paxkeHne 4IeHoB
apudmeTnuecKko u
reOMETPUYECKOMN Mporpeccuid
TOYKaMH Ha KOOPJUHATHON
IIJIOCKOCTH. JINHEWHBI U
HKCHOHEHIATIBHBIN POCT.
Cr0XHbBIE TPOLIEHTHI

OcBauBaTh U NPUMEHSATH UHIEKCHbIE 0003HAYCHMSI, CTPOUTH pevyeBble
BBICKa3bIBAHMS C HCIIOJIB30BAHUEM TEPMHUHOJIOIMH, CBA3aHHOMU C IIOHATUEM
IIOCJIE0BATEIBHOCTH.

AHanu3upoBaThb GopMyiy N-TO YieHa

[10CJIEI0BATENbHOCTH WM PEKYPPEHTHYIO (DOPMYITy M BBIYMCJIATH YICHBI
MOCJIEIOBATEIbHOCTEH, 3aJaHHBIX STUMHU (POPMYITaMHU.

YcranaBiMBaTh 3aKOHOMEPHOCTD B IIOCTPOCHHUH ITOCIIEOBATEIbHOCTH, €CIIU
BBIIMCAHBI IIEPBBIE HECKOJIBKO €€ YJICHOB.

Pacno3znaBath apupMeTHUECKYIO U TEOMETPUUYECKYIO IIPOTPECCUH NPU PA3HBIX
crniocobax 3aganus. PemaTh 3a1a4n ¢ ucnons3oBanueM GopMyi N-ro wieHa
apu(pMeTHYeCKO U reOMeTPUUYECKOI MPOrpeccuii, CyMMbI IIEPBBIX N YJICHOB.
M300pamxkaTh 4aeHBI IOCIEN0BATENBHOCTH TOYKAMU Ha KOOPJUHATHON
IIJIOCKOCTH.

PaccmaTpuBarh npuMephl NPOLECCOB U AABJICHUN W3 PEAIBHON KU3HH,
WUTIOCTPUPYIOIINE U3MEHEHHE B apu(MeTHYecKoil porpeccuu, B
reoMeTpUYECKOM Mporpeccuu; n300pakaTh COOTBETCTBYIOIINE 3aBUCMOCTHU
rpapuyuecKu.

Pemate 3a1a4M, CBA3aHHBIE C YUCIIOBBIMHU IIOCIIEN0BATEIBHOCTAMHU, B TOM YHCIIE
3aJ1a4uM U3 pealbHOM JKHU3HM C UCIIOJIb30BaHUEM IIU(PPOBBIX TEXHOJIOTUN

(971EKTPOHHBIX Ta0JIUL, rpauIecKOro KaJlbKyJIsTopa U T.11.). Pemarte 3aiaun Ha
CJIOXHBIE TIPOLEHTHI, B TOM YHCJIE 3a/1a4 U3 pealbHOU MPAKTHKH (C
UCITOJIb30BAaHUEM KAJIBKYISATOPA).

3HAKOMUTBCS ¢ UCTOPHEH Pa3BUTHS MAaTEMATUKH
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[ToBTOpEHME,
000011IeHHE,
CHUCTEMaTU3aIUs
3HAHUI

18

Uucna W BBIYMCICHUS (3AIUCH,
CpaBHEHHE, JIEUCTBUSA c
NeCTBUTEIIbHBIMU YHCIIaMH,
yuCliOBask MpsiMasi; MPOICHTHI,
OTHOILICHMUS, IPOTIOPITUHY;
OKpYTJICHHE, MpUOIHKEHHE,
OLICHKA; pELICHHEe  TEKCTOBBIX
3a1a4 apu(hMETHUECKIM

crocobom)

OnepupoBaTh NOHATUSIMH: MHOXKECTBO, TIOJIMHOXKECTBO, OIIEPAIIUU HA]]
MHO’KECTBaMH; HCMOJIBL30BAThH IpadUuecKoe MpeACTaBICHUE MHOKECTB IS
OTHMCAHUS PEATbHBIX TIPOIECCOB U SIBJICHHM, TPH PEIICHUH 33]a9 U3 IPYTHX
y4eOHBIX TPEIMETOB.
AKTYaJIU3MpPOBaTh TEPMUHOJIOTHIO U OCHOBHBIE /IeiiCTBHUS, CBSI3AHHBIE C
YHCJIAMU: HATypaJIbHOE YHCII0, IPOCTOE U COCTABHOE YHUCIIA, IETUMOCTh
HATYpaIbHBIX YHCEI, IPU3HAKHU JICTTMMOCTH, I1€JI0€ YUCIIO0, MOJTYJIb YUCIIA,
OOBIKHOBEHHAS M JICCATHYHAS APOOH, CTAaHIAPTHBIN BU YUCIIA, apu(PMETHICCKUT
KBaJIpaTHBIA KOPCHb.
BbInoJHATH IeiicTBHUSI, CPABHUBATH M YIOPSII0YMBATH YHCIIA, IPEICTABIISATh
qHClia Ha KOOPAWHATHOM MPSMOM, OKPYTIISITh YHACTIA; BHIMOJIHATH NPUKHIAKY H
OLIEHKY pEe3yJIbTaTa BEIYMCIICHHUI.
Pemats TekcToBble 3agauM  apuPMETHYCCKMM CriocoOoM. Pemarb
NpaKTHYeCKHUe 3a1a4H, COJIeP>KaIlie MPOIEHTHI, 10JIH, YaCTH, BHIPAKAOIINE
3aBHCHUMOCTH: CKOPOCTb — BpeMsl — pacCcTOsiHUE, I[[€Ha — KOIUYEeCTBO —
CTOUMOCTh, 00BE€M  paboThl — BpeMs — MPOU3BOJUTENHLHOCTh  TPYAA.
Pa3dupartp peanbHbIe KU3HEHHBIE CUTyallnd, (GOPMYJIHPOBATH UX Ha S3bIKE
MaTEeMaTHKH, HAXOAUTH pEIIeHHe, MPHUMEHss MaTeMaTU4YeCKud armapar,
HHTEPNPETHPOBATH PE3yIbTAT

Anredpanyeckue BbIpaKeHUs
(mpeobpazoBaHue aNreOpanyecKux
BBIPXKCHUH, TOMYCTUMBIE

3HAUYCHMUS)

OnepupoBaTh NOHATHUSMM: CTETIEHD C LIEJIBIM MIOKa3aTeseM, apupMeTHIeCcKuil

KBa/IpaTHBI KOPEHb, MHOTOUJIEH, alredpandeckas 1poOb, TOKIECTBO.
BbINOJIHATH OCHOBHBIE 1€ CTBHUSA: BBIIOIHATH pacyeTbl Mo (GopMmyiam,
peoOpa3oBbIBaTH LIEIbIe, APOOHOPAIMOHATIBHBIE BHIPAKEHUS U BBIPAKEHUS C
KOPHSIMH, PEAJIN30BbIBAaTh PA3JI0KEHNE MHOTOUIEHA HA MHOXKUTENN, B TOM YHCIE
C MCII0JIb30BaHUEM (OPMYIT Pa3HOCTH KBaJIPaTOB M KBaJipaTa CyMMBbI U pa3HOCTH;
HAXOJUTh JIOMMYCTUMbIE 3HAUCHHSI IEPEMEHHBIX JIJIs1 IPOOHOPAIIMOHATILHBIX

BBIPAXKEHUM, KOPHEH.
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MojeJupoBaTh ¢ TOMOIIBIO (OPMYIT peabHBIE MPOLIECCH U SBJICHUS

OyHKIMH OnepupoBaTth NOHATUAMM: QYHKIHS, rpaduK GYyHKINU, HYIU QYHKINH,

(mocTpoenue, CBOMCTBA U3yYEHHBIX MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, IPOMEKYTKH BO3paCTaHUsl, yObIBaHMS,

(yHKImit; rpaduyeckoe pereHne HauOoJIbIlIee W HauMEHbIIIee 3HaUeHUs (PYHKITHH.

YpaBHEHHUI 1 MX CHCTEM) AHAIM3MPOBATH, CPABHHBATH, 00CYXKIATh CBOWCTBA ()YHKIH, CTPOMTH WX
rpadukm.

OnepupoBaTb NOHATHAMM: IIPSIMast IPOIIOPLIUOHAIIBHOCTh, 0OpaTHast
PONOPIHUOHATBHOCTD, TMHEHHAs PYHKIHS, KBagpaTHIHas QYHKIHUS, mapadoa,
runep6oia. Ucnonb3oBath rpaguKu Uil ONIPEEIICHUs CBOMCTB, IIPOLIECCOB U
3aBUCUMOCTEH, AJIs pelIeHus 3a/1a4 U3 JPYruX y4yeOHbIX IPeAMETOB U peaabHON
KU3HU; MOJAEJIUPOBATH C IIOMOIIBIO I'PaUKOB peabHbIE IPOLECCHI U SBICHHUS.
Boipazkath GopMyJIaMM 3aBUCUMOCTH MEX/Y BEJIMYMHAMU

OBILIEE 102
KOJIMYECTBO
YACOB Io
[TPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpust Kak OMH U3 OCHOBHBIX Pa3/I€JIOB IIKOJBbHOM MATEMAaTHUKH, UMEIOIINN
CBOEH 1Ie/IbI0 00€CTeUnTh W3yYeHUE CBOMCTB U pa3MepoB (UTryp, UX OTHOIICHHH U
B3aMMHOE PACIIOJIOKEHHUE, OMUPACTCS Ha JOTHMYECKYI0, JOKA3aTElIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHUsT TEOMETPUM Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs
3aKJIIOYAeTCsl B TOM, YTO OOYYaIOIIMICA YYUTCS MPOBOAUTH JOKa3aTeIbHbIC
paccyX IeHus, CTPOUTHh JIOTUYECKHE YMO3AKIIOYEHUS, JIOKa3bIBaTh HCTUHHBIC
YTBEPXKIACHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKIACHUS «OT
OPOTUBHOIO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIC
YTBEPKICHUS.

[enpto M3y4eHUsl T€OMETPUHN ABJISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pPELICHUM KaK MaTEMaTUYECKHX, TaK M MPAKTHYECKUX 3a/]a4, BCTPEHAIOIIMXCS B
peanbHOM ku3HU. OOydYaromuics TOJDKEH HAyYUThCS ONPEACNATh MeOMETPHUYECKYIO
burypy, ONUCHIBATH CIIOBAMHM YEPTEXK WIM PUCYHOK, HAWTHU IJIOMIAh 3E€MEJbHOTO
y4acTKa, paccuuTaTh HEOOXOAUMYIO JIJIMHY OMTOBOJIOKOHHOTO Kabelsl win TpedyeMble
pasMmepbl rapaxka s aBTomoOwis. [lpu pemieHnu 3amad NMPakTUYECKOTO XapakTepa
OOYyYaloIINIIC YUYUTCSI CTPOUTHh MATEMAaTUYECKUE MOJEIU PpEATbHBIX >KU3HEHHBIX
CUTYyallUii, MPOBOAUTH BBIYUCIICHUS U OLICHUBATD MMOJYyUYECHHBIN pe3yJIbTar.

BaxkHo momuepkuBaTh CBS3M TEOMETPUM C JPYTMMH Yy4ye€OHBIMU MpeIMETaMH,
MOTHUBUPOBATh HCIOJB30BaTh OINPEICICHUS TEOMETPUYECKUX (GUTYp U TIOHSTHH,
JIEMOHCTPUPOBATh MPUMEHEHUE TIOJTYYEHHBIX YMEHUN B (DU3UKE M TEXHUKE. DTH CBS3U
HamOoJiee ApKO BUIHBI B TeMax «Bektopsl», « TpUroHOMETpHYeCKHUE COOTHOIICHHS,
«Meton koopauHat» u «Teopema ITudaropay.

VYuebnniii kypc «l'eomeTpusi» BKIIOYACT CIASAYIOMUE OCHOBHBIC Pa3eiibl
conepxanusi:  «l'eomerpuueckne Gurypel uU UX  CBOWcCTBa», «l3mepenue
r€OMETPUUECKUX BEIUYMHY», «JleKapTOBBI KOOpPJIWHATHI HA IIOCKOCTH», «BEKTOpBI»,
«/IBmwxenus mnockocTmy, «lIpeobpazoBanus mogo0us».

OO6miee YKCIO 4YacoB, PEKOMEHJOBAHHBIX JII HW3Y4YeHHUs Y4eOHOro Kypca
«I"'eometpusi», — 204 gaca: B 7 kimacce — 68 gacoB (2 yaca B HeJen0), B 8 kiacce — 68
yacoB (2 Jaca B Hefient0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).
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COJEPKXAHUME OBYUYEHUA
7 KIIACC
Havanpuble nonstusa reomerpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroida. Buasl

yrioB. BeprTukanbHble U CcMexHbIE yriabl. buccekrtpuca yrina. Jlomanas,
MHOTOYTOJIbHUK.
[TapannenbHOCTh U NEPIIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM cHMMeETpuu. [Ipumeps
CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE NTOCTPOEHUS C MOMOLIBIO [IUPKYJIS U JIMHENKH. TpeyroapHuK. BeicoTa,
MeJuaHa, OMCCEKTpHCA, UX CBOICTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroiabHUKA.
CBoiicTBa M TNpPHU3HAKK PABHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBa

TPEYTOJILHUKOB.

CBOMCTBA M TNPU3HAKU NapAUIECIBHBIX NpsMbIX. CymMMa yIJIOB TPEYTOJIbHHUKA.
Bremnue yrisl TpeyroiabHuKa.

[IpsmoyrosibHbId ~ TpeyroJbHUK.  CBOMCTBO  MeAMaHbl  NPSIMOYTOJIBHOTO
TPEYTrOJbHUKA, MPOBEACHHOM K rumnoreHyse. [Ipu3sHaku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [[pSAMOYTONIBHBIN TPEYTOJIBHUK C yTioM B 30°.

HepaBencTBa B reoMeTpuu: HEPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE
JOMaHOH, TeopemMa O OonblieM yrie W OOJNbLIEH CTOPOHE TPEYrOJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomerpuyeckoe mecto Touek. buccekrpuca yriia U cepeIuHHbINA NEPIECHAUKYIISAP
K OTPE3KY KaK TEOMETPUUECKHAE MECTA TOYEK.

OKpy>XHOCTb M KpYyT, XOpAa U IHaMeTp, UX CBOWCTBAa. B3auMHOE pacnoioKeHHUe
OKpykHOCTH U TmpsMou. KacarenmpHas u cekymas K OKPYKHOCTH. OKpy>KHOCTB,

BIIMCaHHAasA B YI'OJI. Bnucannas u onucanHast OKPYKHOCTU TPCYI'OJIbHUKA.

8 KIIACC
UYerbipexyronpHuku. [lapammenorpamMm, €ro npu3Haku U CBOMCTBA. YacTHbIe

ClIy4au TapajuiejorpaMMoB (TIPsIMOYTOJIBHUK, pOMO, KBaapaT), WX TMPU3HAKA U
cBoiicTBa. Tpanenus, paBHOOOKas Tpareius, ee CBoicTBa u npusHaku. [IpsmoyrosbHas
Tpaneuus.

Meron yasoenuss menmanbl. lleHTpansHas cummetrpus. Teopema @aneca u
TeopeMa O NPOMOPLUOHATIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYToJIbHUKA U Tpanenuu. LlenTp macc TpeyrojabHuUKa.
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[Tonobue TPEYTrOJLHUKOB, KOA(PUIMEHT nofobus.  I[lpu3zHaku
o100us TpeyroasHUKOB. [I[pruMeHeHne mogo0us Mpyu peleHnr MPAKTUYECKUX 3a/1a4.

CpoiictBa miomaned reoMmerpudyeckux ¢uryp. Dopmynsl ans IO
TPEyroJbHUKA, TMapajuiesorpamMmma, pomba u Tpanenuu. OTHOILICHHE IUIOIAJEH
oA00HBIX (UTYP.

Bpruncnenne 1uiomaae TpPEYroabHUKOB W MHOTOYTOJIBHUKOB Ha KIIETYATOU
oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 33/1a4.

Cunyc, KOCHHYC, TaHIE€HC OCTPOro yrila NPsSMOYTOJLHOTO TPEYrojIbHHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJECTBO. TpuroHoMmerpuieckue GyHKIUUA YTIOB B
30°, 45° u 60°.

BrniucanHuble M LIEHTpaJIbHBIE YTJIbI, YTOJI MEXAY KacaTeJIbHOW U XOpAoul. YTiibl
MEXKIy XOpJaMH W CEKyIIMMH. BIUCaHHbIE W ONUCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxkeHue AByX OKpyxHocTed. Kacanue oxpyxHocTeit. OOmiue
KacaTelIbHbIE K JBYM OKPYKHOCTSIM.

9 KIIACC
Cunyc, kocunyc, tanresc yrios ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE

TOXKAECTBO. POPMYIIbI IPUBEIACHUS.

Pemienne TtpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIBb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NpPOM3BEACHUM OTPE3KOB XOPH, TEOPEMBbI O MPOU3BEICHUM OTPE3KOB
CEKYILIUX, TeOpeMa O KBAIpaTe KacaTeJIbHOM.

Bekrop, nmmHa (MOAYJb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalvn
HaJl BEKTOpamu. Pa3iioxeHnne BEKTopa 10 AByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTopa. CKanspHOE NPOU3BEICHHE BEKTOPOB, NPUMEHEHHE IS
HAaxO0JICHUS JUIMH U YIJIOB.

JIlekapTOBbl KOOPAMHATHI HA IUIOCKOCTHU. YPAaBHEHHUs IPSIMOM U OKPYKHOCTH B
KOOpPAMHATAX, IIEPECEUYCHHUE OKPYKHOCTEM M MpsAMBIX. MeTox KOOpAHMHAT U €ro
IIPUMEHEHHUE.

IIpaBuiibHBIE MHOIOYroiabHUKU. JlIMHA OKpyKHOCTU. ['pagycHas u paauaHHas
Mepa yTila, BBIYMCIEHUE JUIMH AYT OKpyKHOCTeH. [nomane kpyra, cekropa, cermeHra.
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JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CUMMETpUM (uryp (31emMeHTapHbIe
npeactasienust). [lapannensubiii nepenoc. [loBopor.

IMPEAMETHBIE PE3YJIBTATDBI
[IpeameTHbIE pE3yJbTAaThl OCBOEHUS NPOrpaMMbl y4eOHOTO Kypca K KOHILY

oOyueHus B 7 KJacce.

Pacnio3HaBaTh HM3yude€HHBIE T€OMETpUUECKUE (PUTYPBI, ONMPENENsATh UX B3aUMHOE
pacrnoyioxkeHue, u300paxaTh TeoMeTpUYecKue (GUTYphl, BBIIOIHATH YEPTEXKH IO
YCIOBUIO 3afauv. M3MepsTh JTHMHEWHBIE W YIVIOBBIE BEIMYMHBI. Pemiars 3amaun  Ha
BBIUHCIICHUE JIUIMH OTPE3KOB U BEJIMYUH YTJIOB.

[IpoBoguTh TpyOYyIO OIIEHKY JMHEWHBIX M YIJIOBBIX BEJIMYMH TPEAMETOB B
peanabHOM KU3HU, PA3MEPOB MPUPOIHBIX 00BbEKTOB. PaznuyaTh pa3zMepsl 3TUX 00bEKTOB
10 TIOPSJIKY BEJINYHHBI.

CTpouTh 4yepTekKU K TEOMETPUUYECKUM 33/1a4aM.

[Tonmp30BaThCA NpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCTIOJIb30BaTh MPU3HAKA U
CBOMCTBA PaBHOOECAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a/1au.

[IpoBOANUTE JIOTMYECKUE PACCYXKAEHUS C HCHOJIB30BAHUEM T'E€OMETPUUYECKUX
TEOpEM.

[Tonmp30BaTbCs  NpPU3HAKAMH  PABEHCTBA  IPSAMOYTOJBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMaHBbI, MTPOBEJACHHON K THIOTEHY3€ MPSMOYTOJBHOIO TPEYTOJbHUKA, B
pELIEHNY F€OMETPUIECKUX 3a/1a4.

OnpenensiTe napauiebHOCTh MPSMBIX C TTOMOIIBIO YTJIOB, KOTOPbIe 00pa3yeT C
HUMH ceKymas. OnpenensiTe napauieJbHOCTh MPSIMBIX C [OMOIIBIO PaBEHCTBA
PacCTOSAHUM OT TOYEK OJHOM MPSAMOM O TOYEK APYTOU MPSAMOM.

Pemate 3aauun Ha KeT4yaToi Oymare.

[IpoBOUTH BBIUKCICHUSI U HAXOJIUTh YMCIOBBIC U OyKBEHHBIEC 3HAUYCHUS YTJIOB B
FEOMETPUYECKUX 33Ja4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB WU
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPU MEPECEUCHUH  BYX
MapajuIeIbHBIX NPSMBIX CEKyllew. Pemare npakTuyeckue 3a1auv HA HAaXOXKICHUE
YIJIOB.

Bnamers mnoHATMEM T€OMETPUYECKOTO MECTAa TOYEK. YMETh ONPENEIISITh
OWCCEeKTPHUCY yIJla U CEePEAVHHBIA TMEPIEeHIUKYISP K OTPE3Ky KaK T€OMETPUYECKUE
MECTa TOYEK.

@opMynuMpOBaTh ONPEACIEHUS OKPY>KHOCTA W Kpyra, XOpAbl WM JHaMeTpa
OKPYXKHOCTH, I0JIb30BATBCS HMX CBOMCTBAMHU. YMETh IPUMEHATH 3TH CBOWCTBA IIPHU
pELICHUY 3a1a4.
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Biagere mNOHATHEM ONMCAaHHOM OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETb
HaxoAuTh ee 1eHTp. Ilomb3oBaTtbes (akTaMu O TOM, 4YTO OHCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAOTC B OJHOM TOYKE, M O TOM, 4YTO CEpPEAUHHBIC
NIEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Biagere NOHATHEM KacaTelIbHOW K OKPYKHOCTH, IIOJIB30BAThCS TEOPEMOM O
NEPIIECHINKYJIIPHOCTH KAaCaTEIbHOM U Paauyca, IPOBEAECHHOIO K TOYKE KaCaHHUs.

ITonb30BaTbCAd NMPOCTEUIIMMHU T€OMETPUYECKUMU HEPaBEHCTBAMM, IIOHUMATh WX
IIPAKTUYECKUNA CMBICII.

IIpoBOAUTE OCHOBHBIE I'€OMETPUYECKHE IIOCTPOCHUSA C IIOMOIUBIO LUPKYIS U

JINHEUKH.

[IpenMeTHble pe3yiabTaThl OCBOCHMSI IPOrpaMMbl yuyeOHOro Kypca K KOHILY
o0yueHus B 8 KJacce.

Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MIOJIb30BATHCS
UX CBOMCTBaMU NPH PEIIEHUH T€OMETPUUECKUX 3a]a4.

[IpuMeHsTH CBOWMCTBA TOYKH MEPECEUCHUSI MEIMaH TPEYroJibHUKA (IIEHTpa Macc) B
peuIeHnu 3a1ay.

Brnaners moHATHEM CpelHEW JTUHUM TPEYTrOJbHUKA W Tpaneluuu, MTPUMEHATh HUX
CBOWCTBA MPHU PELICHUH reoMeTpudecKux 3anad. [lomp3oBaTeca Teopemon Paneca u
TEOPEMOM O MPOMOPLUUOHAIIBHBIX OTPE3KaX, MPUMEHSATh X JJI PEIICHUS TPAKTHUYECKUX
3a/1ay.

[IpuMeHATh TpHU3HAKH TOA0OMS TPEYTrOJbHUKOB B PEIICHHUH T'€OMETPUUYECKUX
3a/1ay.

[Tons3oBaThess Teopemoit Iludaropa st penieHus TE€OMETPUYECKUX 151
NpakTH4ecKux 3anad. CTpouTh MaTEMaTUYECKYH0 MOJENb B MPAKTUUYECKUX 3a/1ayax,
CaMOCTOSITEJIbHO POBOJUTH YEPTEK U HAXOJAUTH COOTBETCTBYIOLIUE JJIMHBI.

Brnanets NoHATUAMU CUHYCa, KOCUHYCA U TAHT€HCA OCTPOTO YIJIa MPSIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1b30BaThCSl ATUMU HOHATUSIMU JJIs PEIICHUS MPAKTUYECKUX 3a/ad.

Boraucnate  (paznuyHbIME - CIIOCOOAMHM) TUIOMIANbh TPEYTOJbHUKA W IIJIOMIATH
MHOTOYTOJIbHBIX (Uryp (moin3ysich, Tie HEOOXOAMMO, KaJIbKyIsATOpoM). [IpuMeHsTh
MOJYYEHHbIC YMEHHUS B TPAKTUUECKUX 3a/1auax.

Bragers NOHATUSMU BIMCAHHOTO U LEHTPAIIBHOTO YIJIa, UCIIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIAX, YIJIaX MEXIY XOpJAaMHU (CEKYIIMMH) U YIJIe MEXKIy KacaTelIbHOM W
XOPAOH MPU PEIIEHUU T€OMETPUUYECKUX 3a/1a4.

BrnageTre mNOHATHEM ONKMCAHHOTO YETBHIPEXYTIOJbHUKA, MPUMEHSATh CBOWMCTBA

OIMMCAHHOI'0 YCTBIPCXYI'OJIbHUKA ITPHU PCIICHUHN 3a1a4.
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[TpuMeHsTH MoTyuyeHHbIE 3HAHHUS HA TIPAKTUKE — CTPOUTHh MaTeMaTUYeCKHe MOJIEN
JUIS 3a]ad peaJbHOM JKU3HM UM TPOBOJUTH COOTBETCTBYIOUINE BBIYHCICHUS  C
OpUMEHEHHEM TOAO00Ms W  TPUTOHOMETpUM  (MOJIB3YSCh, TlEe HEOOXOIUMO,
KAJIBKYJISITOPOM).

[IpeameTHbIE pE3yNbTaThl OCBOCHUSA MpOrpaMMbl y4eOHOro Kypca K KOHILY
oOydeHus B 9 Kiacce.

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YTIJIOB, HAXOJUTh C MX MOMOIIBIO
pa3TUYHBIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («PEIIeHUe MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxomuTe (C MOMONIbIO KaJNbKYJSATOpA) JUIMHBI W YIJIBL  JUIS
HETAOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaTbes QopMysiaMu MPUBEACHHUS W OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKIECTBOM  JUII HAXOXACHWS COOTHOIICHWH MEXIy TPUTOHOMETPUUYCCKUMHU
BEJTUYMHAMU.

Hcrmonp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB [IJISI HAXOXICHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TPUMEHSITh UX MPHU PEIICHUU
TeOMETPHUYECKUX 3a/1a4.

Brnaners moHsTHSMH TpeoOpa3oBaHUS TMOAO0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX Guryp. [lonb3oBaThcs cBOMCTBaMU MOA00UST TPOU3ZBOJIBHBIX (DUTYD, YMETh
BBIYHCIIATh JJIMHBI M HAXOIUTh YIJbl Y TMOM00HBIX ¢uryp. IlpuMmeHsTs CcBoOMCTBa
noj00Msl B MPAKTUYECKUX 3a/auyax. YMETh MPUBOJIUTH NMPUMEPHI TOJIOOHBIX (Puryp B
OKpY>KaroIIeM MHUpE.

[Tonb3oBaThCAd TEOpeMaMH O MPOU3BEIECHUU OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOpaMH, TOHUMATh MX TEOMETPUUYECKUA W (PU3HUECKHUI CMBICI,
NPUMEHATh WX B PEIICHUW TEOMETPHUYECKHMX W (Qu3nUeckux 3amad. [IpuMeHsTh
CKJIIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JIJTUH U YTJIOB.

[Tonp30BaThCS METOJIOM KOOPAMHAT Ha TUIOCKOCTH, NMPUMEHSATH €r0 B PEIICHUU
TCOMETPUUYECKHUX U MPAKTUICCKUX 3a71a4.

BraneTs NOHSATHSIMU MPAaBHIIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JIJTHHBI
JyTH OKPY>KHOCTU M PaTMaHHON MEpHI YIJIa, YMETh BBIUMCIATH IUIONIAb KPyra U €ro
yacteil. [[puMeHsITh moTydYeHHbIE YMEHHSI B TIPAKTHYECKUX 3a7a49ax.

Haxonuth ocu (MM UEHTPbI) CHUMMETPUU (PUTYp, TPUMEHSTH JABUKEHUS
MJIOCKOCTH B MMPOCTEUIINX CITydasiX.

[IpuMeHsTh MoTy4YeHHbIE 3HAaHUSI HA TPAKTUKE — CTPOUTHh MaTeMaTUUYECKUE MOJIETTU
JUISL 3a7a4  pPEaThbHOW >KU3HM W TPOBOJIUTH COOTBETCTBYIOIIME BBIYUCICHHUS  C
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OpUMEHEHUEM 000U UM  TPUTOHOMETPUYECKUX
HEOOXOMMO, KaJIbKyJIATOPOM).

byHKIMH

(ToJIB3YSICh,

rIe
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TEMATHUYECKOE IINTAHUPOBAHMUE 7 KJIACC

Y TIEPBUYHBIE NIPEJCTABICHUS O
paBHbIX (urypax. Tpu npuzHaka
[PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
[IPSIMOYT'OJIBHOTO TPEYTOJIbHUKA,
MIPOBEACHHON K TMIIOTEHY3E.
PaBHOOe/1peHHbIE U
[PaBHOCTOPOHHUE TPEYTOJbHUKH.

HanmenoBanmne Komm
OcHoOBHOE
pazzaena YeCTBO OCHOBHBIE BUIBI ICATEILHOCTH 00YJArOIIHXCS
coepKaHue
(Tembl) Kypca 4acoB

[Ipocreiimne 14 [Ipocreiiine reoMeTpudecKue DopMyIMPOBATH OCHOBHBIE NTOHATHS U onpeaciicHus. PacnosnaBarb

reOMETPUYECKHUE 00BEKThI. MHOTOYTOJTHHUIK, H3y4YEHHBIC TeOMETpUUCCKUE QUTYPHI, ONPeAesiTh UX B3aHMHOE

burypsl u ux noManas. CMeXHBIE U pacnoioKeHUe, BHIMOJHATBL YEPTEXK [0 YCIOBUIO 3a4a4H.

cBoiicTBa. 3Mepenue BEPTHUKaNbHBIC yribl. Pabora ¢ IIpoBoauTh NpoCTEiiNIe MOCTPOCHUS C IIOMOIIBIO HUPKYJISL U IMHEUKHU.

reOMETPUUYECKHX OPOCTCUIIMMHA YEPTCKAMU. HN3MepATH TMHEWHBIE U YTIOBBIE BEJIMYMHBI T€OMETPUUECKUX U MPAKTUYECKUX

BeHUNH H3mepeHue JIMHENHBIX U YIII0BBIX 06BEKTOR

BEJIMYKH, BEIYUCIEHUE OTPE3KOB U
OnpeaensiTe «Ha rias» pasMepbl pealbHbIX 00bEKTOB, IPOBOAUTH TPYOYIO
JIOB
r OLICHKY MX pa3MepOB.

Pemars 3a7aun Ha BBIYMCIICHHUE JIMH OTPE3KOB M BEJIMYUH YIJIOB.
Pemartp 3a7aun Ha B3aMMHOE PacloIOXKEHNE T€OMETPUUECKHUX (PUTyp.
I[MpoBoauTh KiIacCUPUKALMIO YIJIOB, BBIYMCJAATH JIMHEHHBIE U
VIJIOBBIE BEJIUYMHBI, MPOBOAMTH HEOOXOIUMBIE TOKa3aTeJIbHbIC
paccyxieHrsl. 3HAKOMHMTBLCS C MCTOPHUeEN Pa3BUTHSI TEOMETPUU

TpeyroibHUKN 22 [[lonsaTHe 0 paBHBIX TPEyrojJbHUKaX |Pacmo3HaBaTh napbl paBHBIX TPEYTOJbHUKOB HA TOTOBBIX YEPTEkKaX (C

yKa3aHHEM MPU3HAKOB). BbIBOAUTS ciiecTBUS (PABEHCTB COOTBETCTBYIOIINX
HJIEMEHTOB) U3 PABEHCTB TPEYrOJIbHUKOB. PDOpPMYJIMPOBATH ONPEICICHUS:
OCTPOYTOJIbHOTO, TYIIOYT'OJILHOTO, MPSIMOYTOJIBHOT'O, PAaBHOOEIPEHHOT 0,
[PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI, MEIHAHBI
TPEYroJbHUKA; CEPEIUHHOTO NEPIEHINKYIISIpA OTPE3KA; IEPUMETPA
TPEYroJbHUKA.

@dopMyJIMpoOBaTh CBONCTBA U MPU3HAKH PaBHOOEPEHHOTO TPEYrOJbHUKA.
CTpouTh YepTeXHd, pelIaTh 3aJa4d C TIOMOIIbIO HAXOXKJIEHUS PaBHBIX

TPEyrOJIbHUKOB.

IIpuMeHATH PU3HAKH PABEHCTBA NMPSMOYTOJIBHBIX TPEYTOJILHUKOB B 3a/1a4aX.
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[Ipu3Haku u CBOMCTBA

[paBHOOEPEHHOTO TPEYrOJIbHUKA.

HepaBeHnctBa B reomeTpuu.
[IpssMOYyTOIBHBIN TPEYTOJIBLHUK C

yrioM B 300

Hcnoab3oBath HUQPPOBBIE pPeCypChl sl HCCAEAOBAHMS CBOWCTB M3Y4aeMbIX

duryp.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHSI TE€OMETPUU

[lapasuienbHbIE 14 | IMapannenbHbIe NpIMBIE, UX @®opMyIMPOBATH MIOHATHE NAPALIETBHBIX IPAMBIX, HAXOAUTH PAKTHYECKUE
TpsAMBIE, coiicta. Hakpect nexamue, NpUMEpHL.
cymma yrioB COOTBCTCTBCHHLIC U U3y4aTh CBOWCTBA YIJIOB, OOPAa30BAaHHBIX IIPH MEPECEYEHHMH MapajIeNbHbIX
OJTHOCTOPOHHHE YTIIBI y
TpEyroJbHUKA A P YTJIBl, NPAMBIX CEKYIIEH.
00pa3oBaHHbBIE MPH MEPECEUEHUH
.. | TIpoBOAMTBL 10KA3aTEJNLCTBA MAPAIENBHOCTH JBYX NPSIMBIX C MOMOLIBIO
TapauIeNbHBIX MIPAMBIX CEKYIIEH). 2 .
TpusHaK napaiesHOCTH psvpix | YT7OB; 00PasoBaHHEIX NIPH NIEPECCUCHHH STHX NPAMBIX TPEThCH MPAMOI.
Yyepes paBeHCTBO PAcCTOAHME oT | BBIMMCIATE CyMMY YIIIOB TPEYTOJbHUKA H MHOTOYronbHiKa. HaxoauTh
TOUEK OJTHO¥ MPSMO 710 BTOpOii YHCIOBBIE U OyKBEHHbIE 3HAYEHHS YIIIOB B FEOMETPMYECKUX 3a]a4aX C
npsmoit. CyMMa yriios HMCIIONIb30BAHUEM TEOPEM O CYMME YIJIOB TPEYTOJIBHHUKA U MHOTOYTOJILHHKA.
TpeyroNbHIKa. BHemHMe yribi 3HAKOMHATBCS C MCTOPHEH Pa3BUTHS TEOMETPHH
TpeyroabHUKa
OKpY’KHOCTb U KPYT. 14 | OKpyXHOCTb, XOp/Ia U JUAMETP @®opMyIMpOBaTh ONpeIeJeHusi: OKPYKHOCTH, XOp/bl, AMaMeTpa U
['eomeTpuyeckue nx cBomcrta. KacarenpHas k KacaTeIbHOM K OKPYKHOCTH.
OCTPOCHHS OKPY’KHOCTH. OKpYKHOCTE, M3y4aTh UX CBOIMCTBA, MPU3HAKH, CTPOUTH YepTexu. MceieaoBarhb, B TOM

BNnMcaHHas B yroiu. [lonsarue o
I'MT, npumeHenue B 3aavax.
buccektpuca u cepequHHBIN
MEPIEHIUKYISIP Kak
r€OMETPUYECKHE MECTA TOYEK.
OKpy’KHOCTb, OTIMCAaHHAs1 OKOJIO
TpeyrojabHuka. OKpy’HOCTb,

BIIMCAHHAA B TPCYTOJIbHUK.

YHCIIe UCTO0JIb3YSl HU(PPOBBIE pecypchbl: OKPYKHOCTh, BHUCAHHYIO B YTOJ;
LIEHTP OKPYHOCTH, BOIUCAHHOW B YTOJI; pABEHCTBO OTPE3KOB KacaTEIbHBIX.
Hcenoab3oBars merox I'MT nns nokasarenbcTBa TEOPEM O MEPECEUEHUN
OMCCEKTPHUC YTJIOB TPEYTOJIbHUKA U CEPEANHHBIX IEPIICHINKYIISIPOB K
CTOpOHAaM TPeYrojibHUKa ¢ nomouisro ['MT.

OBiageBaTh NOHATHSAMM BIIMCAaHHOM U ONMCAHHOW OKPYKHOCTEH

TPEYrOJIbHUKA, HAXOAMTH LIEHTPbI 3TUX OKPYKHOCTEH.
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[Ipocreiimne 3amaun Ha
MTOCTPOCHHUE

PemiaTh OCHOBHBIC 32124 HA IOCTPOEHHUE: yIiia, PABHOTO JTAHHOMY;
CEpEeIMHHOrO MEePIEHANKYISIpa JAHHOTO OTPE3Ka; MPSMOi, MPOXOoasIIel uepes
JAHHYIO TOUKY M MEepHEHAUKYISIPHON JaHHOM MPsAMOii; OMCCEKTPUCHI JAHHOTO
yria; TPeyrojbHUKOB M0 PAa3JIUYHBIM dJIeMEHTaM. 3HAKOMMTLCS ¢ HCTOpPHE
pa3BUTHS TEOMETPUH

[ToBTOpEHue, 4 [ToBTOpeHue u 000OIICHNE PemaTth 3a1a4umn Ha TOBTOPEHHUE, ULTFOCTPUPYIOIIUE CBS3H MEXTY Pa3THYHBIMU
00001IeHNe 3HAHUH OCHOBHBIX IOHSITUH M METOJOB 4acTsIMH Kypca
Kypca 7 kiacca
OBUIEE 68
KOJIMYECTBO
YACOB IIO
[TPOI'PAMME
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8 KVIACC

HaumenoBanue Kosnue
pasnena CTBO OcHoBHOE coJiep>kaHre OCHOBHBIE BUJIBI ICATEILHOCTH 00yJAIONTUXCS
(Tembl) Kypca 4acoB
YeTbIpexyrojbH 12 [Tapamnenorpamm, ero npuzHaku 1 | M300paxarh U HAXOAMTH HA YEPTEKAX YETHIPEXYTOJIbHUKHU PAa3HBIX BUIOB U
KU cBoicTBa. YacTHble ciiydan UX 2ieMeHThl. PopMyJHpPOBATHL  ONpeNeJeHUsl:  MapajuIesorpaMma,
HapaJUIeJIOrpaMMOB NpsIMOYTOJIbHMKA, poMOa, KBajapaTa, Tpameluud, pPaBHOOOKOW Tpameruw,

(MIpsAMOYTOJILHUK, POMO, KBaJIparT),

WX IIPU3HAKKU U CBOMCTBA.
Tpanemnus. PaBHoOOKass u

MpAMOYTOJibHas Tparieuuu. MeTton
YABOCHUA MC/IUAHBI. HCHTpaJ'ILHaSI

CUMMETpUs

IIPSAMOYTOJIBHOW TpaneLuu.

Jloka3pIBaTh M HMCIOJIbL30BATH IPH PelIeHMH 3a4a4 IPU3HAKU U CBOWCTBA:
napajuiesorpaMmma,

NpSMOYTOJIBHHKA, poMOa, KBaIpaTa, Tparennu, paBHOOOKOH Tparenu,
IIPSAMOYTOJIBHOW TpaneLuu.

IIpumensaTe MeTON YABOCHHS MeIMaHbl TpeyronbHuka. Mcmoab3oBathb

U POBBIE PECYPCHI ISl UCCIIEIOBAHUS CBOMCTB U3Y4aeMBbIX (UTYP.

3HAKOMMTBCS € HCTOPHEI Pa3BUTHS T€OMETPUU

Teopema @aneca wu
Teopema 0
MPOMOPIMOHATEHBIX
0Tpe3Kax, NoJOOHBIE

TPEYrOJIbHUKU

15

Teopema ®aneca u reopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.
CpenHsist TMHUSA TPEYroJbHUKA.
Tpamnenus, ee cpenHss IUHUS.
[TponopunoHanbHbIE OTPE3KH.
IleHTp Macc B TPEYTOJIbHHKE.
[Tono6uslie TpeyronpHuku. Tpu
MpU3HAaKa M0100Ms
TpeyroiabHUKOB. [I[puMeHenue
noo0usi MpH pelIeHun
MPAKTUYECKUX 3a7a4

IIpoBoaMTHL MOCTPOEHH C MIOMOIIBIO HUPKYJISA U JIMHEUKU C UCIIOJIL30BAaHUE
teopembl daneca U TEOpeMbl O IPONOPLHUOHAIBHBIX OTpPE3Kax, CTPOMTH
YETBEPTHIN IPONOPLUOHAIBHBIA OTPE3OK.

HpOBOIH/ITI) A0Ka3aTeJILCTBO TOI'O, UYTO MEAHWAHBI TPCYT'OJIbHUKA IIEPECCKAIOTCA
B O)IHOI71 TOYKEC, 1 HAXOAUTD CBA3b C HECHTPOM MACC, HAXOAUTDb OTHOLICHUC, B
KOTOPOM MCIHAHBI ACTIATCA TOYKOM UX NEpeCCUCHMU .

Haxoautnb HO,Z[06HLIC TPCYTrOJIbHUKHU HAa T'OTOBLIX YCPTEkKAX C YKA3aHHUEM
COOTBCTCTBYIOIIHX MMPU3HAKOB I'IOIIO6I/IH. Pemath 3apaum Ha HOI[O6HBIC
TPEYTrOJIbHUKHA C MMOMOINBIO CaAMOCTOATCIIBHOI'O ITOCTPOCHM A qepTemeﬁ n
HaXO0XJICHUA HO}I06HLIX TPEYTrOJbHUKOB.

HpOBOIlI/ITb AoKa3aTeJbCTBa C HCIIOJB30BAHUEM ITPU3HAKOB HO,Z[O6I/I$I.

Jloka3piBaTh TpH TMpH3HAKa TNOA00OMS TpeyroibHUKOB. IIpuMeHATH
[IOJIyYE€HHBIE 3HAHUS IIPU PELIEHUH T€OMETPUUECKUX U MPAKTUUECKUX 3a]ad.
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3HAKOMMTBCS € HCTOPHE pPa3BUTHS T€OMETPUU

[Imomans. 14 CBoiicTBa WIOIIAAEH OBjaeBaTh NePBUYHBIMH NPeEACTABJIEHUSIMH 00 00IIEH TEOPUH TIIOIIATN
Haxoxnenue T€OMETPUYECKHUX (PUTYD. (Mepsl), popMYJIMPOBATH CBOMCTBA IUIOIIA/IHU, BBIACHATD UX HATJISATHBIH
TUI0Ia e 1 ®opmyIbl Ast IIOMAAN cMBICI. BhIBOAUTB (hOPMYJIBI ILTONIAIN TTapajuieiorpaMMa, TPEeYroJbHUKA,
TPCYTOJILHUKOB | TpEYyrojibHHUKa, Tpanenuu u3 GopMyJIbl IUIOLIAIH IPIMOYTOIbHHKA (KBapaTa).
MHOI'OYT'OJIbHBIX TapajlieorpamMmma, Tpaflem/m. BoiBoauTH (hOpMYIIBI ITOMIAAH BBITYKJIOTO YETHIPEXYrOJbHUKA Yepes
duryp. Brruucnenue mionazaei
JUArOHAIH U yroil Mexxay HuMu. Haxoaurs rmiomaau Guryp, n300paskeHHbBIX
Thiomamd  10J00HBIX cinoxHbIX Guryp. [lmomaan .
. Ha KJIeTyaToi Oymare, HCIOJIb30BaTh pa3OueHue GUrypsl Ha 4acTu U
buryp dburyp Ha KjeTuaToit Oymare. 5
TL10mAany MoA06HEX GHIyp. noctpanBaHue. Pa3éupars npuMepsbl UCIIOIB30BaHUs BCIIOMOTraTeIbHOM
3aadqd ¢ MPAKTHICCKAM IJIOIAU JJIsl pEUICHUSI TEOMETPUYECKUX 3a/1ay.
cozxepxkanueM. Pemenue 3amaq ¢ HaxoauTh muomanu nono6Hex Guryp.
MIOMOLUIBIO0 METOA BoruncasTs 1ion@aan pa3inyHbIX MHOTOYTONBHBIX Guryp. Pemarsb 3agauu
BCIIOMOTIaTeJIbHON IIJIOIIAIN Ha IUIOLIAJb C IPAKTUYECKUM COACPKAHUEM
Teopema [Iudaropa 10 Teopema [Iucdaropa, ee Joka3biBaTh TeopeMy [Iudaropa, nenonb3oBaThb ee B MPaKTHUECKUX

W HaJaJjia
TPUTOHOMETPUHU

npuMeHenue. Onpenenenue
TPUTOHOMETPUUECKUX (PYHKIUN
OCTPOTO yTja NpsSIMOYTOJIbHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUYECKUE
COOTHOLICHUSA B IPAMOYT'OJIBHOM
TpeyronbHuKe. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO

BBIUNCIICHUSIX.

®opMyaHpPOBATH OIPEIEIEHUs] TPUTOHOMETPUUYECKUX (YHKIUN OCTPOro
yria, MpoBepsATh UX KOPPEKTHOCTh. BHIBOAUTH TPUTOHOMETPUUECKHE
COOTHOILIEHUS B NMPSMOYTOJIbHOM TPEYTOJIbHUKE.

HccnenoBarb COOTHOLIEHUS MEXIY CTOPOHAMHU
TpeyroJIbHUKAX ¢ yriamu B 45° u 45°; 30° u 60°.

B IPAMOYTOJIbHBIX

Hcnonb3oBath GopMysibl MPUBEAECHNS U OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO ISl HAXOXKJCHHSI COOTHOIIEHUH MEXTy TPUTOHOMETPHUUECKUMHU
(YHKUIMSAME pa3IMYHBIX OCTPBIX YTJIOB.

HpI/IMeHHTb MOJIYYCHHBIC 3HAHUA W YMCHHA IPU PCHICHUU MPAKTUYCCKUX

3a/ay.
3HAKOMUTBLCA C HCTOPHEN PA3BUTHUSI TEOMETPUU
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YTIIbl B OKPY’KHOCTH. 13 | BnucanHble U LEHTpajIbHbIE ®opMy/IMPOBATH OCHOBHBIE ONPENIETICHUS, CBA3aHHbIE C YIJaMU B Kpyre
Bnucanueie u YIJIBI, YTOJI MEXY (BIMCaHHBIN yroi, UeHTpajdbHbIN yroi). HaxoanTes BnycaHHbIE yIIIbL,
OIMCaHHbIE KacaTeJIbHOW U XOpIOH. ONUPAOLINECS HA OJIHY AYTY, BBIYMCJIATH YIJbl C TIOMOILIBIO TEOPEMBI O
YETBIPEXYTOJIbHUKH. VTIIBI MKy XOPJAMH 1 BIIMCAHHBIX YIJIaX, TEOPEMbI O BIUCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI O
KacarenbHble K CeKyluMu. Brincanusle u HEHTPaJIbHOM YTJIC.
OKPYXHOCTH. OIIMCAHHBIC YCThIPEXYTrOJIbHUKH, HccaenoBarb, B TOM YKCIIE C TOMOIIBIO III/I(l)pOBI)IX PECYPCOB, BOMCAHHBIC U
Kacanue UX IPU3HAKM M CBOWCTBA. ONMCAHHBIE YETHIPEXYTOJIbHUKH, BBIBOAUTDH UX CBOMCTBA U MPU3HAKHU.
OKPY/KHOCTEi [IpuMeHEeHKe 3TUX CBOMCTB IIPH Hcnonb3oBaTh 3TU CBOMCTBA U MPU3HAKY MIPU PELICHUH 3a/1a4

peLIeHNU TEOMETPUYECKUX 3a/ay.

B3anMHOe pacnionoxeHue IByX

OKPY>KHOCTEH, 001111e

kacaresbHble. Kacanue

OKPY>KHOCTEHN
[loBTOpEHME, 4 IloBTOpEHNE OCHOBHBIX NOHATUI U | PemiaTs 3aga4m Ha NOBTOPEHNE, WIITIOCTPUPYIOLUE CBSA3H MEXAY Pa3INYHBIMU
06001IeHIE 3HAHUM METOJIOB KypcoB 7 M 8 KIIacCOB, | 4acTSAMH Kypca

0000111eH1e 3HAHUH
OBILEE 68
KOJIMYECTBO
YACOB 1o
[TPOI'PAMME
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9 KIIACC

B OKPYXHOCTH

Haumenosanue paszaena KonunuectBo
OcHoBHOE coaepkaHue OcCHOBHBIE BU/IbI JESITEILHOCTH 00YyUaIOINXCS
(TemMbl) Kypca 4acoB
Tpuronomerpus. 16 Onpenenenue @opmMyIHpoOBaTH oOMNpeaeJeHUs] TPUTOHOMETPUUECKUX (DYHKIUH TymbIX H
‘TeopeMbl KOCUHYCOB U TPHTOHOMETPHYCCKUX (yHKIHIA IPSAMBIX YIIIOB.
CHHYCOB. yraos ot 00 o 1800. Dopmyet BbIBOANTH TEOpEMYy KOCHMHYCOB M TEOpPEMY CHHYCOB (C paauycom
Perienue npuBe/icHus. Teopema KOCHHYCOB, | opycanHOi OKPYKHOCTH).
Teopema CUHycoB. Pemenune .
TPCYTrOJIbHUKOB p Y BeiBoauthb opMyibl AJ1s1 BHIYMCICHHUS IUIOLIAAEH € HCIOJIb30BAHUEM
TpeyrosbHUKOB. [IpakTnueckoe
TeopeM TPUIroHoMeTpuM (popMyna Moy TpEeyrolbHUKA Yepe3 JIBe
IIPUMEHEHUE JJOKa3aHHBIX TEOPEM
CTOPOHBI M YTOJI MEXAY HUMH, opMyJIa IJIOMAAN YEThIPEXYTOJIbHUKA Yepe3
€ro IMaroHajJIu U yroyl Mexay HUMH).
PemaTth TpeyrojibHUKH.
Pemarh npakTrueckue 3aaun, CBOAAIIMECS K HAXO0XKJIEHUIO
Pa3IMYHBIX JIEMEHTOB TPEYrOJbHUKA
[Ipeo6pa3oBanue 10 [Tonstue o npeoOpaszoBaHUU OcBauBaTh NoHATHE ITpeoOpa3oBanus nogoous. MceienoBaTh OTHOIIEHUE
mo100us. noaoous. JUHEWHBIX 2JIEMEHTOB (GUTYp TIPU IPEOOpa30BaAHUU TTOT00USI.
MeTtpuueckue CoOTBETCTBEHHBIE 3JIEMEHTHI Haxoauth npumeps! 1oo0usi B OKpyXaroliel AeiCTBUTEIbHOCTH.
COOTHOIIICHHUSA 10100HbIX uryp. Teopema o BbIBOAUTHL METPUYECKUE COOTHOIICHUS MEXAY OTPE3KAMU XOPJ, CEKYIIUX U

MIPOU3BEICHNN OTPE3KOB XOP/I,
TeopeMa O IMPOHU3BEICHUU
OTPE3KOB CEKYIUX, TeOpeMa O
KBaJ[paTe KacaTelbHOM.
[IpumeHeHMEe B perieHuH
TeOMETPHUECKUX 3324

KaCaTCJIbHBIX C UCIIOJIb3OBAHUCM BIIMCAHHBIX YIJIOB U HO,Z[O6HLIX
TPECYTrOJIbHUKOB. Pemarnb rCOMCTPHUYCCKUC 3aa4U U 3aJ]a4r U3 pCaHLHOﬁ
JKHM3HHU C UCIIOJIb30BaHHUEM HO,[[OGHBIX TPCYTrOJIbHUKOB
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Bekropsl 12 OrnpesenieHre BEKTOPOB, HMcenonb30BaTh BEKTOPHI KaK HAIPABJICHHBIE OTPE3KU, HCCIAEA0BATH
CJIO)KCHUC U BBIYMTAHUC TrCOMETPUUYECKUM (TTepemMenieHne) 1 PU3ndecKuii (Crusa) CMBICIIBI
BEKTOPOB, YMHOKEHHUE BEKTOPA BEKTOPOB
Ha 4nciio. PU3nYecKuii u

. 3HaTh onpeaesieHUsi CYMMbI U Pa3HOCTU BEKTOPOB, YMHOXKEHHUSI BEKTOpA HA

F€OMETPUUYECKUIN CMBICIT . .

YHCII0, HCCJIET0BATh T€OMETPUICCKUA U (PU3HMUECKUN CMBICIIBI ATHX
BEKTOpOB. Pa3ioxenue BekTopa .

onepauuii. Pemare reoMmerprueckre 3aa4u ¢ UCIOJIb30BAHUEM BEKTOPOB.
I10 IByM HEKOJIJIMHEAPHBIM
BEKTOpaM. PackaaapiBaTh BEKTOp IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koop/{HAaThI BEKTOPA. Hcnonb30BaTh CKaIsipHOE IPOU3BEAECHNUE BEKTOPOB, BBIBOAUTH €TI0
CkansipHO€ IpOU3BEIEHUE OCHOBHBIE CBOWCTBA.
BCKTOPOB, €r'0 IIPUMCHCHUE UL BeruMcasite CymMmy, pa3HOCTb M CKaJsIpHOE IIPOM3BEICHUE BEKTOPOB B
HAXOXJEHUS IJIMH U YTJIOB. KOOpJIMHATAX
Pemenne 3amau ¢ noMompro

IIpuMeHATH CKATAPHOE MPOU3BEICHUE 11 HAXOXKJICHHUS JJIMH U YIJI0B
BEKTOpOB. [Ipumenenue
BEKTOPOB IS PEIICHUS 3a1a4
buzuku

JlexapToBbI 9 JlekapTOBBI KOOPIMHATHI TOUEK OcBanBaTh NOHATHE NIPIMOYTOJILHON CUCTEMBI KOOPJUHAT, I1EKAPTOBBIX

KOOpAWHATBI Ha

IJIOCKOCTH

Ha IJIOCKOCTH. Y paBHEHHE
psIMOM. YpaBHEHHUE
OKpyxHOCTH. KOoOpAMHATEI TOUEK
IIepECEUYECHMS] OKPYKHOCTH H
npsAMOM. MeToJ KoopIMHaT Ipu
pelIeHNN TEOMETPUYECKUX 3a/1a4,
MPAaKTHYECKUX 3a/1a4

KOOPJMHAT TOYKHU.
BuiBoaUTH ypaBHEHME NPAMOU U OKPY)KHOCTH. BbIAeIATH MOJIHBII

KBaJpar Ul HaXO0XKACHUS LICHTPAa U pajnyca OKPYKHOCTH II0 €€

ypaBHEHUIO. PemiaTh 3a1a4u Ha HaXOK/JEHUE TOUEK

[IEPECEUCHUS IIPSIMBIX U OKPYXKHOCTEH C IIOMOIIBIO METOAA KOOPAUHAT.
Hcnonb3oBaTrh cBoOICTBa YrioBoro KodQ@uiueHTa MNpsIMONl HpHU pEelIeHUH
3a1a4, U1 ONPEICIICHUS PACIIONOKECHHS IIPSIMOM.

IIpuMeHATHs KOOpPAMHATHI NMPHU PEIICHHWH T€OMETPUYECKUX H
MIPAKTHUYECKUX 3aJad, i1 IIOCTPOCHHS MaTeMaTHYECKHUX
MOJIEJIEN peaNbHBIX 337a4 («METO KOOPAUHATY).

IMoab30BaThCA 1715 TOCTPOEHUS U UCCIIETOBAaHUN ITU(PPOBBIMU PECYpCaMHu.

3HAKOMHTBCS € HCTOPHE pa3BUTHS T€OMETPUU
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[IpaBunbHbBIE
MHOTOYTOJIbHUKH.
JlmuHa OKpyXHOCTH U
[JI0IIa/1b KpyTa.
Brrunciaenue
[UIOIIAICH

HpaBI/IJIBHBIe MHOI'OYIr'OJIbHHUKH.
Uucno O. [iiMHa OKPYKHOCTH,
IYTH OKPY’KHOCTH.

Pannannas mepa yria.
[Inomane kpyra, cexropa,
CErMEHTa

®opMyJIMPOBATH ONPEJIEICHNE TPABIIBHBIX MHOTOYTOJIbHUKOB, HAXOAMTh UX
AIIEMEHTHI.

ITosb30BaTHCSI MOHATHEM JJIMHBI OKPY>KHOCTH, BBEJICHHBIM C IIOMOILIBIO
MIPaBUJIbHBIX MHOTOYTOJIbHUKOB, ONpeNeJsiTh uncio O, nnmuny ayru u
paauanuyio mepy yria. [IpoBoauTs mepexoa ot paguaHHON MEphI yria K
rpagycHOM U HA00OPOT.

OmnpenesasaTs 1I01ab KpyTa.

BoiBoauTh popmyJibl (B TpayCcHOM U pauaHHON Mepe) Ui JUIUH AYT,
IJIOIIAZEH CEKTOPOB  CETMEHTOB.

BoruncasTs miomaan GUryp, BKIFOYAOIMNX 3JIEMEHTH OKPYKHOCTH (KpyTa).

HaxoauTp momaam B 3aa4ax pealbHON KU3HH

JIBH>KeHUS MIIOCKOCTH

[ToHsiTHE O NIBUKEHUU TIIOCKOCTH.
[TapannensHbIN IEPEHOC, TOBOPOT
[IpuMeHeHne TIpu peleHnH 3a1a4

Pa30uparhb npruMepsl, WIITIOCTPUPYIOIINE IOHATHS JBUKCHUS.
®opMmyIMpPOBATh OIPEACIEHUs apaAIICIIBHOTO IIEPEHOCA, IOBOPOTA U OCEBOU
CUMMETpPHHU.

BeIBOAUTH MX CBOMCTBA, HAXOAUTH HENOIBM)KHBIC TOUKH.

HaxoauThb LIEHTpPBI ¥ OCH CUMMETpUH npocTelmux ¢Guryp.

IIpumeHATH NapalielbHbIN IEPEHOC U CUMMETPHUIO TIPU PEILIEHUHN
reoMeTpHUECKUX 3aj1au (pa3douparb MpUMEpBI).
Hcnoab30BaTh 11 HOCTPOCHUS M UCCIIE0BaHUH IU(POBBIE pecypChl
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[ToBTOpEHME,
000011IeHHE,
CHUCTEMaTU3aIUs
3HAHU

[ToBTOpEHNE OCHOBHBIX MOHATUI
U METOJOB KypcoB 7—9 Kiaccos,
000011IeHNE U CHCTEMaTHU3alus
3HaHuil. lIpocreimue
reoMeTpHuecKue GUrypsl 1 UxX
cBolicTBa. M3mepenue
TrE€OMETPUUYECKUX BEJINYMH.
Tpeyroneuuku. Ilapamnensueie u
HIEPIECHIUKYJIAPHBIE IIPSIMBIE.
OKpy’>KHOCTb U KpYT.
I'eomeTpuueckne nocTpoeHusl.
VYIuBl B OKPYKHOCTH.
BnincanHble M onMcaHHBIE
OKPY’>KHOCTH MHOT'OYTOJIbHUKOB.
[IpsiMass 1 OKpPYKHOCTB.
UYerblpexyrojbHUKU. Brincanusie
U ONHMCaHHBIE
YEeTBIPEXYTOJbHUKH. Teopema
[Tugaropa u Hauana
TpUroHoMeTpuu. Pemenue
O0IIMX TPEYTrOJbHUKOB.
[IpaBuiIbHBIE MHOTOYTOJIBHUKH.
ITpeoOpa3oBaHus MIOCKOCTH.
Jsxenus. [TogoOue.
Cummerpust.

IImomans. Beruncnenue
rommaaeii. [lmomany mogqo0HbIX
¢uryp. JlexkapToBbl KOOPIMHATHI
Ha IUIOCKOCTH. BekTOpsl Ha
IJIOCKOCTH

OnepupoBaTh NOHATUAMM: (DUTYpA, TOUKA, IPSAMAsi, YTOJI, MHOTOYTOJIbHHUK,
paBHOOEAPEHHBIN U PAaBHOCTOPOHHUM TPEYTOJIbHUKHU, IPIMOYTOJIbHBIHA
TPEYroJbHUK, MeaHa, ONCCEKTpUCa U BBICOTA TPEYTOJIbHUKA,
napajuiesiorpaMmm, poM0, MpsSIMOYTOJIbHUK, KBaJIpaT, Tpareuus; OKpy>KHOCTb,
KacaTeJbHast,; pAaBeHCTBO U N0Jj001e (PUTYp, TPEYTOJIbHUKOB; NapaJIeIbHOCTh
U TEPIIECHINKYISPHOCT IPSIMBIX, YTOJ MEXY MPSIMBIMH, CHMMETPHUS
OTHOCHUTEJIBHO TOYKH U MPSMOM; JUIMHA, PACCTOSIHUE, BEJIMUMHA YIJIa,
II0MIA b, IEPUMETD.

Hcnonb3oBath GopMyJibl: IEpUMETPA U IIIOMAAN MHOTOYTOJIBHUKOB, JITUHBI
OKPYXHOCTH U IUIOIIAIN Kpyra, o0bemMa MpsSMOYTroJIbHOTO Napasuieenue/a.
OnepupoBaTh NOHATHAMM: NIPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT, BEKTOD;
HCIOJIL30BATH TH MOHATHS IS IPEACTABICHUS TaHHBIX U PElIeHUs 3a/1a4, B
TOM YHUCJIE€ U3 JPYTUX Y4EOHBIX MPEIMETOB.

Pemars 3a1a4u Ha TOBTOPEHUE OCHOBHBIX MTOHATHI, MILUTFOCTPALIUIO CBA3€EH
MEXy Pa3IMYHBIMH YacTIMH Kypca. BoIOMpaTs MeTo Ui peIeHus 3a1a4H.
Pemrarte 3amaun n3 noBCceIHEBHOU KU3HU
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OBIIEE KOJIUYECTBO
YACOB II10 ITPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM HH(PPOBOM MHpE BEPOSTHOCTh M CTAaTUCTHKA MPUOOpETAIOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS PAKTUYECKUX MPUIIOKEHHM, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOJMMOM KaKIOMY 4eloBeKy. Bo3pacrtaer umcio mpodeccuid,
Ipy OBIAJCHUU KOTOPBIMH TpedyeTcs xopolas Oa3oBas IMOJArOTOBKa B 00JiacTu
BEPOATHOCTH U CTATUCTUKH, TaKas MOATOTOBKA Ba)KHA VISl MIPOIOJDKEHHSI 00pa30BaHuUs
U JIJI YCIEIIHON MPOQEeCCHOHATIEHON Kaphephl.

Kasx1prit 4emoBek MOCTOSTHHO MPUHUMAET PEIICHUST Ha OCHOBE UMEIOIINXCS Y HETO
JTAHHBIX. A 11 000CHOBAHHOTO TPHWHATHS PEIICHUS B YCIOBHSIX HEIOCTaTKa WA
n30bITKa HWHGOPMAIMU HEOOXOAWMO B TOM UHCIE XOpOIIo c(HOpMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

NmMeHHO T03TOMY OCTpO BCTajla HEOOXOIUMOCTh C(HOPMHUPOBATH Y OO0YUYAFOIITUXCS
(YyHKUIHMOHAJIBHYIO TPaMOTHOCTb, BKJIIOYAIOLIYI0 B c€0s B KauyeCTBE HEOTHEMIIEMOM
COCTABJISIIONIEH yMEHHE BOCHPUHMMATh M KPUTHYECKH aHAJIU3UPOBATh WH(OOpMAIHIO,
MIPEICTABIICHHYIO B Pa3IMYHBIX (opMax, TOHMMATh BEPOSTHOCTHBIN XapaKTep MHOTHX
peabHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH IMPOCTEUIINE BEPOSITHOCTHHIC
pacyeTsl.

3HAaKOMCTBO B y4€OHOM Kypce€ C OCHOBHBIMU TpPHHIMIAMHU cOOpa, aHaiu3a u
NPEICTaBICHUS JAHHBIX U3 Pa3NIW4HbIX cdep JKU3HM O00IIecTBa M TOCyAapcTBa
npuoOmaeT oO0ydalomuxcs K OOIIeCTBEHHBIM HHTEpecaM. M3ydeHue OCHOB
KOMOWMHATOPUKH pPa3BUBACT HABBIKM OpraHU3aIMKM Mepedopa W TOoJcCYeTa YHCIia
BApHAHTOB, B TOM YHCJE B MPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBAaMHU TEOpPHHU
rpadoB co3/MaeT MaTeMaTH4ecKui (QyHIaMeHT misg GOpMHUPOBAHUS KOMIIETEHIIMHA B
obnactu MHPOPMATUKU U UUPPOBBIX TexHONOTUH. IIpU U3yYEeHUM CTATUCTHKUA U
BEPOSITHOCTH O0O0TAIAIOTCS MPEJCTAaBICHUS OO0YUYalOIIMXCSI O COBPEMEHHOW KapTHUHE
MHUpPa ¥ METOJaX €ro UCCIeIoBaHMs, GOPMUPYETCS MOHMMAHUE POJIM CTATUCTHKHU KaK
UCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOPMAIMK W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBercTBUM ¢ JAaHHBIMH TESIMH B CTPYKTYpPE MPOrpaMMbl y4eOHOTO Kypca
«BepoATHOCTh U CTATUCTHUKA» OCHOBHOT'O 00IIeT0 00pa30BaHUsI BbIIEIEHBI CIEIYIOLINE

COACPIKATCIbHO-MCTOJUICCKNUC JIMHUU: ((HpeI[CTaBJ'IeHI/Ie JaHHBbIX MW OIINCATCJIbHAasA
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CTaTUCTHKa», «BeposTHOCTh», «INeMEHThl KOMOWHATOPUKNY», «BBeleHue B Teopuio
rpadoBy.

Conepxxanne nuHuM «lIpencraBieHne JaHHBIX M ONUCATENbHAS CTATHCTHKA»
CIIy’KUT OCHOBOM 11Jisi (POPMHPOBAHUS HABBIKOB PabOThI ¢ MH(MOpPMAIUE: OT YTEHHUSI U
UHTEpIIpeTallud HHPOpPMAIMKN, TPEICTaBICHHON B Tabmumax, Ha AWarpaMmax u
rpadukax, 10 cOopa, MpeACTaBICHUS M aHalW3a JIaHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapAKTEPUCTHK CPEOHUX MW paccenBaHus. PaboTas ¢ JaHHBIMH,
oOyyJaronguecss yd4aTcsi CUMTBIBaTb W HMHTEPIPETUPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHUpPOBaTh W KPUTHUKOBATh MPOCTEHIINE THUIMOTE3bl, Pa3MBIIUIATh HaJ
dakTopamu, BbBI3BIBAIONIMMU HM3MEHYMBOCTh, W OLIGHUBATh WX BIHSHHE Ha
paccMaTprBaeMbl€ BEJIMUUHBI U IPOLECCHI.

NHTynTHBHOE MpENCTaBIEHUE O CIYyYalHOM W3MEHYMBOCTH, MCCIEN0BaHUE
3aKOHOMEPHOCTEN W TEHJCHLHI CTAHOBUTCA MOTHBUPYIOIIEH OCHOBOM I U3YyYCHHS
TEOPHUH BEPOSATHOCTEN. bosbllioe 3HaUYeHne UMEIOT NPAKTUYECKUE 3a/JaHUs1, B YACTHOCTH
OTBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEPOATHOCTH BBOJUTCS KAaK Mepa MPaBAONOA00MS CIy4ailHOrO COOBITHS.
[Tpu n3yuenun yueGHOro Kypca o0yyaronifecst 3HaKOMATCS ¢ MPOCTEUITUMU METOIaMU
BBIYUCJICHUS BEPOSITHOCTEN B CIIy4alHBIX DJKCIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU MCXOJIaMH, BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJSIONIMMU CTaBUTh H
pemaTth 0ojee CloXHbIe 3a7aud. B yueOHbI Kypc BXOAST HavyaJbHbIE NIPEICTABICHUS
O CIIy4alHbIX BEJIMYMHAX U UX YHCIOBBIX XapAKTEPUCTUKAX.

B pamMkax ydeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS  C
MHOXECTBAMU W OCHOBHBIMHU ONEpPALMSIMH HAJ MHOXXECTBAaMH, pPaccMaTpHUBAIOTCS
NpUMEpbl MNPUMEHEHUs [JIs PEHIeHUs 3aJad, a TaKKe HCIOJb30BaHUS B JAPYrUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMETaxX.

B 7-9 xknaccax wusydaercs ydeOHbI Kypc «BeposTHOCT, W CTaTUCTHKA», B
KOTOpBbIM BXOIAT pasnensl: «lIpeacraBieHne AaHHBIX M OMUCATENbHAs CTATUCTUKAY,
«BepoaTrHocThy», «DIeMEeHTH KOMOMHATOPUKIY, «BBeneHnne B Teopuro rpadoBy.

OO0miee 4YUCIO YacoB, PEKOMEHJOBAHHBIX JUISI H3y4YeHHS YydeOHOro Kypca
«BeposTHocTh U cTaTucTUKa», — 102 vaca: B 7 knacce — 34 yaca (1 gac B Heneno), B 8
kiacce — 34 gaca (1 gyac B Heneno), B 9 kiacce — 34 yaca (1 gac B Heeoio).
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COJEP)XAHUE OBYUYEHUA

7 KJIACC

[IpeacraBienre NaHHBIX B BHUAE TaOnMIl, Auarpamm, rpadukoB. 3arnojJHEHUE
TaONHIl, YTCHHE W TIOCTPOCHHE AUarpaMM (CTOJOMKOBBIX (CTOJOYATHIX) M KPYTOBBIX).
Urenue rpadukoB peanbHBIX MpolieccoB. M3pneuenne mHbopmanuu U3 auarpamMm H
TaOJIHII, UCTIONH30BAHNE U MHTEPIIPETAINS JAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeaHee apudmeTudeckoe, MeauaHa, pa3Max,
HauOoJIbIlIeE W HaWMEHbIllee 3HauYeHHs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYMBOCTH.

CrnydaliHBIN SKCIIEPUMEHT (OIBIT) U ClIy4aitHoe coObITHE. BepoaTHOCTh U YacToTa.
Posp ManoBeposSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHH B MPUPOJE U B OOIIIECTRE.
MoHeTa u urpainbHas KOCTb B TEOPUHU BEPOSTHOCTEN.

I'pad, Bepmnna, pedpo. Crenens BepirHbl. Yucio pedep U cyMMapHasi CTEIECHb
BepnH. [IpencraBnenue o csizHocTu rpada. Lenu u nukinel. [lytu B rpadax. O6xon
rpacda (sinepoB nyTh). [IpencraBnenue 06 opueHTUpOBaHHOM Ipade. Pemienue 3amau ¢
MTOMOIIBIO TpadoB.

8 KJIACC
[IpencraBiieHre TaHHBIX B BUJE TAOJIHII, THarpaMm, rpaduKoB.

MHOX€eCTBO, 2JIEMEHT MHOKECTBA, OJAMHOKECTBO. Onepanyuu HaJl MHOKECTBAMM:
oObeIMHEHUe, nepeceueHue, nomnojgHeHue. CBoilcTBa omepaiuil Haj MHOKECTBaMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEACIIUTENBHOE, BKIOUEHH. Mcnonb3oBanue
rpauuecKkoro NpeAcTaBICHUS MHOXECTB JUJIsl OMUCAHUS PpEANbHBIX IPOLECCOB U
SBJICHUM, [IPU PELICHUN 3a/1a4.

N3mepenne paccemBanus [JaHHbIX. Jlucriepcuss W CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DneMeHTapHble COOBITUA CilydaiiHoro omnbita. Ciydaiinbie coObITHs. BeposTHOCTH
coObITuii. OMNBITBI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. CilydaiHbIN
BbIOOp. CBA3b MEX/y MAJIOBEPOSITHBIMU U MPAKTHYECKH TOCTOBEPHBIMU COOBITHSIMU B
pupoze, OOIIECTBE U HAYKeE.

Hepeso. CBOHCTBAa IEpEBbEB: E€IMHCTBEHHOCTh IIYTH, CYLICCTBOBAHUE BHUCSYEU
BEPILMHBI, CBSI3b MEXKAY YHMCIOM BEpIIMH M uuciaoM pebep. [IpaBuio ymHOKeHUS.

Pemienue 3anau ¢ momoiibio rpados.
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[IpotuBonomnoxueie cooObiTs. uarpamma Oinepa. O0beIMHEHHE U MEPECEUEHUE
coObiTuii. HecoBmecTHbie coObITHA. DOpMyna CIOXKEHHS BEPOATHOCTEH. Y ClIOBHAs
BepoATHOCTh. [IpaBuno ymHoxenus. HezaBucumbie coObiTus. IlpencraBnenue
DKCIEPUMEHTAa B BHJE JepeBa. PelleHne 3a7ady Ha HAXOXKICHUE BEPOSTHOCTEH C
MOMOIIIBIO JIEPEBA CIIYyYallHOTO SKCIIEPUMEHTA, TuarpaMm Jiliepa.

9 KJIACC
[IpencraBnenre AaHHBIX B BUJAE TaONHIl, AUarpamm, TpauKoB, WHTEPIPETAIHS

JTAHHBIX. YTeHHE U TOCTPOEHUE TabIuUII, AUarpamMm, rpadUuKoB MO peabHbBIM JaHHBIM.
IlepecranoBku u dakropuan. CoyeTaHuss U YHUCIO codeTaHui. TpeyrojbHHK
[Tackans. Pemenue 3a1au ¢ UCMOJIb30BaHUEM KOMOMHATOPUKH.
I'eomerpuyeckas BeposTHOCTb. CnyyallHbII BBIOOp TOYKM U3 (QULYphl  Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 1yI'M OKPYKHOCTH.
Ucneitanne. Ycnex n Heynmada. Cepus ucnblTaHuid 10 nepBoro ycrexa. Cepus
ucneiTanuiit bepaysmm. BeposatHocTu coObITHi B cepun ucnibiTaHuil bepHyu.
CinydailHasg BeIMYMHA W PACHPEACIICHUE BEPOSITHOCTEH. Maremarndeckoe
oxujanue u aucrepcus. [IpuMepbl MaTeMaTHYECKOTO OKHUAAHUS KaK TEOPETUUECKOTO
CpPEHETO 3HAYECHUS BEIMYMHBI. MaTeMaTHYeCKOEe OKHUJIAHUE U JTUCIEPCUS CIyYalHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCHIBITAHUN bepHyImy.
[TonsitTue o 3akoHe OOJBIIMX uuced. V3MepeHue BEpOSTHOCTEW C MOMOIIBIO
4acToT.
Ponb 1 3HaueHne 3akoHa OOJIBIIUX YKCET B IPUPOJE U OOIIIECTBE.
HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHUS IPOTpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHust B 7 KJacce.

Yutate uHpOpMAIMIO, TPEACTABJICHHYIO B Ta0lMIax, HA JuarpaMmax,
NPEACTAaBIIATh JaHHbIC B BHJAE TaOOWIl, CTPOWTH JUArpaMMbl (CTOJOMKOBBIC
(cronbuatkie) ¥ KpyroBbie) O MacCUBaM 3HAYEHUH.

OnuceIBaTh U MHTEPIPETHPOBATH PEAbHBIC YMCJIOBBIC JIAHHBIC, TPEICTABIICHHBIC
B TaOJIMIIAX, HA AMarpamMmax, rpapukax.

Ncnonb3oBaTh 17151 OMUMCAaHUS JAHHBIX CTATUCTUYECKHE XAPaKTEPUCTUKH: CpeaHee

apI/I(bMeTI/I‘-ICCKOC, MEauaHa, HauOOJIbIIIeE 1 HANMEHBIIIEEe 3HA4YCHU, pasMax.
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NmeTrpr mpencTaBiieHHE O CIy4alHOM W3MEHYMBOCTH Ha IIPUMEpax LEH,
(¢u3nyeCKUX BEJIMYMH, AHTPONOMETPUYECKHX JIAHHBIX, HMETh IPEACTABICHUE O

CTaTUCTUYECKON yCTOUYHUBOCTH.

[IpeameTHBIC pE3ydbTAaThl OCBOSHHUS NPOTPAaMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 KJacce.

N3Bnekats u mpeoOpa3oBbIBaTh MHGOPMAIIHIO, MPEACTABICHHYIO B BHJIE TaOJIHII,
JUarpaMm, rpa@uKoB, IPEICTaBIATh JaHHbIE B BUE TaOIUIl, 1uarpamm, rpaduKoB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATHCTHYCCKUX TIOKAa3aTeNieh: CpeaHuX
3HAUYCHUI U Mep paccenBaHus (pa3mMax, TUCIEPCHS U CTAHIapPTHOE OTKIIOHEHHE).

HaxomuTh 9acTOTHI YMCIOBBIX 3HAYEHUH M YACTOTHI COOBITHM, B TOM YHCJE TIO
pe3yJibTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITMH B ONbBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCIIC B OIBITAX C PABHOBO3MOXXHBIMH 3JICMEHTAPHBIMU
COOBITUSIMHU.

Hcnonp3oBaTth rpadudeckue MOJETH: JEPEBO CIIYyYalHOTO AKCIICPUMEHTA,
JTuarpaMMbl Diiiepa, YucaoBas mpsimasi.

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, ITOJAMHOXKECTBO, BBITIOJHATH OIEPAIHH
HaJl MHOKECTBaMH: O0BbEANMHEHHE, ITEpEeceUCHNUE, TOMOJIHEHNUE, TIEPEUUCIIATh FIIEMEHTHI
MHOKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduueckoe MPEACTABICHHUE MHOXECTB U CBSI3€M MEXIy HUMH
JUTSI OTIMCAHMS TIPOIIECCOB W SIBJICHHWM, B TOM YHCJIE TPU PEIICHUH 3a7ad U3 APYTHX

y4eOHBIX MPEIMETOB U KyPCOB.

[IpenMeTHbIE pe3yibTaTBl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce.

W3Bnekate u mpeoOpazoBbIBaTh WHGOPMAIUIO, MPEICTABICHHYIO B Pa3IMYHBIX
UCTOYHMKAX B BHJE TaONWIl, AuarpaMM, TpadUKOB, MPEACTABIATH TAHHBIE B BHIC
Ta0JIHILL, TUarpaMm, rpaguKoB.

Pemarp 3agauum OpraHM30BaHHBIM IIepeOOPOM BApUAHTOB, a TaKXKe C
UCTIOJIb30BaHNEM KOMOWHATOPHBIX MPABUI M METO/IOB.

Hcnonp30BaTh OnMucaTeIbHbIE XapaKTEPUCTHKHU JUISI MACCHBOB YMCIIOBBIX JTAHHBIX,
B TOM YHCJI€ CPEHHIE 3HAYCHUS U MEPBI PACCEUBAHMA.

HaxoauTh 4acTOThl 3HAUYE€HUH M YACTOTHI COOBITHS, B TOM YHCIE MOJIb3YSCh

pe3ynbTaTaMu MPOBEJIEHHBIX U3MEPEHUI 1 HAOI0IEHUH.
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HaxoauTs BEpOSITHOCTH CIy4ailHBIX COOBITHI B M3YYEHHBIX OMbBITaX, B TOM YHCIC
B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPUSAX UCIIBITAHUM 10
IIEPBOI0O YCIIEXa, B CEpUAX UCNIBITAHUU bepHyIun.

Nmets MpcacCTaBJICHUC O cnyqaﬁﬂoﬁ BCIIMYMNHC U O paCIIpCaACICHUHU BepOHTHOCTCﬁ.
HNmets MpcacCTaBjaCcHUC O 3aKOHC OONBIINX YHCEI KaKk o ITPOsABIICHUU

3aKOHOMCPHOCTHU B CJ'Iy‘-I&fIHOfI H3MCHYMBOCTH M O POJIM 3aKOHA OOJBIINX YHCET B

MIPUPOJIC U OOIIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHMUE 7 KJIACC

HanmenoBanue | Komu
pasnena 4eCTBO OcHoBHOE coJiepKaHue OcCHOBHBIE BU/IbI JESITEILHOCTH 00YyUaIOINXCS
(Tembl) Kypca | 4acoB
[IpencraBnenue 7 [IpencraBnenue faHHBIX B TaOIMIIAX. OcBanBath cnoco0bl IPeACTaBICHUS CTATUCTUYECKUX JIaHHBIX U
JTAHHBIX [IpakTryeckure BEIYUCICHUS 110 TAOIUYHBIM YHCIIOBBIX MAaCCUBOB C MIOMOIIBIO TAOIHIL M TUArpaMM C
JTaHHBIM. 3BIeueHre W MHTEpPIIpETaIHs UCIIOJIb30BaHUEM aKTYaJbHBIX U BaXKHBIX IaHHBIX (ieMorpadudeckue
TabaM4HbIX 1aHHbIX. [IpakTHueckas paboTta JAHHBIE, TIPOU3BOJACTBO IPOMBILUICHHOW M CENbCKOXO03HCTBCHHOM
«Tabmuuey. I'padudeckoe mpecTaBiIcHIE NPOIYKLMH, OOIIECTBEHHBIC U IPUPOAHBIE siBieHus). M3y4yaTs
JAHHBIX B BUJE KPYrOBBIX, CTOJOHKOBBIX MeTO/ibl Pa0dOThI C TAOIMYHBIMU M rpa)uueCKUMU IpeACTaBICHUIMU
(cronOuarbix) quarpamm. UteHre U NOCTpOeHUE JIQHHBIX C TOMOILBIO LIH(POBEIX PECYPCOB B XO/IE MPAKTHYECKHX
nuarpamm. [Ipumepsr nemMorpaduaeckux pabor
JarpaMm.
[IpakTuueckas padbora
«JluarpaMmsbD»
OmnwucarenbHas 8 Yucnossle HaOopel. CpenHee apudmeTndeckoe. OcBauBaTh NOHATHSA: YHCIOBOI HAOOP, Mepa LIEHTPAIbLHON TeHCHLIUU
CTaTUCTHKA Menuana ynciaoBoro Habopa. (Mepa 1ieHTpa), B TOM YHUCIIe Cpe/iHee apupMeTHIecKoe, MeAHaHa.

Y CcTOMYMBOCTh MEAUAHBI.

[TpakTuueckas pabota «CpeqHue 3HAaUCHUS.
HawnOonblllee 1 HaMMEHbIIIEe 3HAYCHUS YUCIOBOTO
Habopa. Pazmax

OnucpIBaTh CTAaTUCTUYECKUE JAHHBIE C TIOMOIIBIO CPETHETO
apru(pMETUYECKOTO U METUAHBI.

Pemars 3agaum.

H3yuaTth cBoOiicTBa CPEIHUX, B TOM YHCIIE C MOMOUIBIO

U (POBBIX PECYpPCOB, B X0/1€ MPAKTUUECKUX PadOT.

OcBauBaTh NOHATHS: HauOOJbIIIee U HAUMEHBIIIEE 3HAUEHHS YHUCIOBOTO
MaccuBa, pazmax. Pemartp 3agaum Ha BBIOOp crioco0a OMHMCcaHus JaHHBIX
B COOTBETCTBUHU C MPUPOJON TaHHBIX U LIEISMH UCCIEIOBaHUS
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Crnyuaiinas CrnyuaiiHas ©3MEeHUYMBOCTSH (puMepsbl). YacToTta OcBauBaTh NOHATHS: YACTOTA 3HAYEHUI B MACCUBE JIAHHBIX,
M3MEHYMBOCTD 3HaUEHUH B MaccUBE JaHHBIX. [ pynnupoBka. IpyNIUPOBKA JaHHBIX, TUCcTOrpaMMa. CTPOUTH U aHAJTU3UPOBATh
I'mcrorpammel. TUCTOTPaMMbI, HOAOUPATH MOAXOASIINUNA AT TPYIITHUPOBKHU.
HpaKTquCKaH pa60Ta OcBauBartb rpa(bnqecm/le MNpEaACTaBJIICHHA Pa3HbIX BUI0OB CJIy‘-I&fIHOfI
«CIryyaifHas H3MEHUHBOCTEY W3MEHYHMBOCTH, B TOM YHUCIIE C IIOMOIIBIO IIU(PPOBBIX PECYPCOB, B X0/1€
MIPaKTU4YECKON pabOThI
Brenenue B ['pad, BepmmHa, pedpo. [Ipencrasienue 3anaun OcBauBaTh noHsATHUSA: rpad, BepirHa rpada, pedpo rpada, creneHb

Teoputo rpados

¢ noMoInbto rpada. CreneHpb (BaJI€HTHOCTD)
BEPILUHBI.

Uucno pebep u cyMMapHas CTereHb BepiuH. Llens
u k. [lyts B rpade. [IpencraBnenue o
cBsizHOCTH Tpada. O6xox rpada (FUIEPOB MyTh).
[IpencraBnenne 00 OPUEHTUPOBAHHBIX Ipadax

(BaJIGHTHOCTb BEPIIMHBI), LIENb U LIUKIL

OcBauBaTh NOHATHA: ITyTh B Tpade, 3inepoB myTh, 00xo1 rpada,
OpUEHTUPOBaHHbIN rpad. PemiaTh 3aga4m Ha MOUCK CYyMMBI CTENIEHEH
BepIIKH rpada, Ha TOUCK 00Xx0a rpada, Ha MOKUCK MyTeH B
OPUEHTHUPOBAaHHBIX I'padax.

OcBauBaTh c1oco0bl NpeICTaBICHUS 3a/1a4 U3 Kypca anreopsl,
TE€OMETPHUH, TEOPUHU BEPOSTHOCTEH, IPYIUX MPEIMETOB C TOMOLIBIO
rpadoB (KapThl, CXEMBI, JIEKTPUUYECKHE LENH, (YHKIINOHATIbHbIE
COOTBETCTBUS) Ha MpUMepax

BepositHOCTE M
yacToTa
CIIy4allHOTO
COOBITHUS

Crny4aliHbIi ONIBIT ¥ CIy4ailHOE COOBITHE.
BeposiTHOCTB 1 yacToTa coobITHs. Ponb
MaJIOBEPOATHBIX

U TIPAKTHYECKHU JIOCTOBEPHBIX COOBITUI B MPUPO/IE
U B o01iecTBe. MoHeTa | UTrpalibHasi KOCTh B
TEOPHUH BEPOATHOCTEN.

[TpakTuyeckas padora

«HacrtoTa BBIIAZCHUS OPJIay

OcBanBaTh NOHATHS: CIy4alHBIN ONBIT U CIIy4ailHOE

COOBITHE, MAJIOBEPOSITHOE U MPAKTUYECKHU JTOCTOBEPHOE

coOBbITHE.

M3y4aTh 3HaUMMOCTh MaJIOBEPOATHBIX COOBITHI B NMPHUPOJIE U 00IIeCTBE
Ha Ba)XHBIX NIpUMEPax (aBapuy, HECUACTHBIE CIIy4yau, 3aIIUTa
nepcoHaNbHON HGOpMaIUY, Iepeiaya JaHHBIX).

H3yuarh ponb KIacCHYECKUX BEPOATHOCTHBIX MOjIENIell (MOHeTa,
UrpajabHasi KOCTb) B TEOPHH BEPOSITHOCTEM.

Ha0aroaaTs U M3y4aTh 4acTOTY COOBITHI B MPOCTHIX SKCIIEPUMEHTAX, B
TOM YHCJIE C TIOMOIIBIO IUPPOBBIX PECYPCOB, B X0/1€ MPAKTUUECKON
paboThl
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O6o006menue, 5 [IpencraBieHue JaHHbIX. IloBTOPATH N3yUyEHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.

CHUCTEMaTHU3aII1s OmnmcarenpHas CTaTUCTUKA. BEpOATHOCTH Cily4aliHOrO Pemars 3a1a4u Ha IPEACTABICHUE U ONKMCAHUE TAHHBIX C

3HAHUI COOBITHS IIOMOLIBIO U3YUYEHHBIX XapakTepucTUK. O0CYyKAaTh NPUMeEpPbI
CIIy4alHbIX COOBITHI, MaJIOBEPOATHBIX U IPAKTUUECKU
JIOCTOBEPHBIX CIIyYalHBIX COOBITUH, UX POJIH B IPUPOE U )KU3HU
YeJlIoBeKa

OBILEE 34

KOJIMYECTBO

YACOB I10

[NTPOTPAMME
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8 KVIACC

HanmenoBanue | Kosn
pa3acia YeCTBO OcHoBHOE coacpiKkaHHue OCHOBHEIE BUIBI AESITEILHOCTH 06yqa}oumxc;1
(Tembl) Kypca | 4acoB
[loBTOpenue kypca 4 [IpencraBnenue 1aHHbIX. IloBTOPATH N3y4EHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.
7 Kjacca OnmcarenbHas CTaTUCTHUKA. Pemars 3a1a4u Ha NpEICTABICHUE U ONHUCAHUE JAHHBIX C TOMOIIBIO
Cry4aiiHast ©3MEHIHBOCTb. M3YUYCHHBIX XapaKTepUCTUK. PemiaTe 3a1a4u Ha IpeACTaBICHUE
Cpennue yncioBoro Habopa. IPYIIIMPOBAHHBIX JAHHBIX U ONMCAaHUE CIIy4alHOU u3MeHunBocTy. Pemare
Cay4aiinbpie COOBITHS. 3aJ1a4M Ha OIPEJIEIICHUE YacTOThI CIIy4ailHbIX COOBITHI, 00CYKI€HUE IPUMEPOB
Beposarnoctu n yactorel. Kiaccuyeckue | ciy4ailHbIX COOBITHIA, MATOBEPOSTHBIX M MPAKTHYESCKU JTOCTOBEPHBIX
MOJEJI TEOPUH BEPOATHOCTEH: CIIy4alHbIX COOBITHI, X POJIU B IPUPOJIE U KU3HU YEJIOBEKA
MOHETA U UTpalibHAasi KOCTh
OnucarenpHas 4 OtknoHeHus. Jlucnepcus Y4ucI0BOro OcBauBaTh NOHATHSA: AUCIIEPCHUS U CTAHAAPTHOE OTKIOHEHHUE, UCII0JIB30BaTh
CTaTHCTHKA. Habopa. CTaHIapTHOE OTKIOHCHHE 9TU XAPAaKTEPUCTUKU JIs OIIUCAHUS PACCEUBAHUs TaHHBIX.
PaccenBanne HHCIIOBOTO Habopa. Jlnarpammbl BbIABHIaTh FHIOTE3bI 00 OTCYTCTBUY WJIHM HAJMYMHU CBSI3HU 10 HarpaMMam
AQHHBIX pacceuBaui pacceuBaHusl.
CrpouTthb 1MarpaMMbl pacCEMBaHUS 110 UMEIOLIUMCS JTaHHBIM, B TOM YHUCIIE C
IIOMOILBIO KOMIIBIOTEPA
MHoXxecTBa 4 | MHoxecTBO, moAMHOecTBO. Oneparu | OcBaMBaTh NOHATHA: MHOXKECTBO, 3JIEMEHT MHOXKECTBA, TOJIMHOKECTBO

HaJa MHOXXECTBaMU: O6LG)II/IHCHI/IG,
nepecedenue, nonoiHeHne. CpoiicTBa
ornepanuil HaJ MHOXXECTBaMM:
[IEPEMECTUTENIBHOE, COUETATENBHOE,
pacnpeaennuTeNbHOE, BKIOYEHHUS.

['paduueckoe mpepcTaBlIeHUE MHOMKECTB

BpInosHATHL onepanum HaJ MHOKECTBAMH: O0BEMHEHNUE, TIEpECeUeHUE,
nonosHeHre. Mcnosib30BaTh CBOMCTBA: TIEPEMECTUTEIHHOE, COUETATEIHLHOE,
pacnpenenurenbHoe, BKIodeHus. Menoab30BaTh rpaguueckoe mpecTaBIeHNe
MHOECTB IIPH ONMHMCAHUM PEATbHBIX MPOLIECCOB U SBJIICHUM, IPU PEILICHUHU 3a/1a4
U3 IPYTUX y4EOHBIX MPEAMETOB U KYpPCOB.
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BeposTHOCTH OnemeHTapHbie coObITHS. CllydaiiHble OcBauBaTh NOHATHS: YIIEMEHTAPHOE COOBITHE, CIIydaliHOE COOBITHE KaK
CIIy4allHOTO coObITHs. braronpusrcreyromune COBOKYITHOCTb OJIarONPUSATCTBYIOIINX 3JIEMEHTAPHBIX COOBITHH,
COOBITHSI DJIEMEHTAPHBIE COOBITHS. PaBHOBO3MOIKHBIC 3JIEMEHTAapHbIC COObITHS. PelaTh 3a1a4n Ha BHIYKMCICHHIE
BepositHOCTH COOBITHIL. BEPOSTHOCTEH COOBITHI 110 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHIA
OnbIThI C PaBHOBO3MOKHBIMH | ¢ 1vyaifHOro OMBITA.
DJIEMEHTAPHBIMH COOBITHSMH. Pemath 321a4M Ha BBIYUCIIEHUE BEPOATHOCTEN COOBITHIA B ONBITAX C
CryyaiiHbIi BBIOOD. PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHAMH, B TOM YHCIIE € TIOMOIIBIO
MpaxTirseckas paGota KomrnbtoTepa. [IpoBOAUTHE U H3Yy4YATh ONBITHI
«OMEBITHI C paBHOBOSMOKHBIMH C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMH
JJIEMEHTAPHBIMU COOBITHUSIMIU
(c HCMOJIB30BaHMEM MOHET, HUIPalIbHBIX KOCTEH, Ipyrux Mojenei) B Xoje
IPAaKTUYECKON paboThI
Beenenue Hepeso. CBoiicTBa nepeBa: OcBauBaTh NOHATHSA: JIEPEBO Kak rpad 0e3 1uKIIa, BUCAYas BEpIIMHA (JIUCT),

Teopuio rpados

€AMHCTBEHHOCTb ITYTH, CYILIECTBOBAaHUE
BUCSYEH BEPLIMHBI, CBSA3b MEXY YNCIOM
BEpIINH U yncioM pedep. [IpaBuio
YMHOXEHUS

BETBb JIEPEBA, YTh B JEpeBE, JUAMETP JepeBa.
M3yuarts cBoiicTBa JepeBa: CyIIECTBOBAHUE BUCAYEH BEPILIHHBI,
CANHCTBCHHOCTDL IYTHU MCXKAY ABYM BEPIIMHAMU, CBA3b MCKIAY YUCJIOM BCPUINH
1 9HUCIIOM pedep.

PemaTs 3a1a4uu Ha MMOMCK M NIEPEYHCIICHNE TIyTeH B JIEpEBE, OIpe/IeIICHUE
YHClla BEPIIMH WK pedep B aepeBe, 00X0]1 OMHAPHOTO IEpeBa, B TOM YHCIIE

C IPUMCHCHHUEM ITPpaBUJIa YMHOXKCHHA

Crnyuaiinble
COOBITHUS

ITpoTHBOMOIOXKHOE COOBITHE.
Huarpamma Ditnepa.

OObenuHEeHNE U TIepecedeHre COOBITHH.
Hecosmectnble cobbiTus. Dopmyna
cioxeHus BepositHocTel. [IpaBuito
YMHOKEHHSI BEPOATHOCTEN.

VYcnoBHas BEPOSITHOCTD.

OcBauBaTh NOHATHSA: B3aMMHO ITPOTHUBOIIOJIOKHBIE COOBITHS, OTIEPALIUU HAJ|
COOBITUSIMH, OOBEMHEHUE U MepeceueHne COOBITUMH, AuarpaMma Diiepa
(Oitnepa—BeHHa), COBMECTHbBIE U HECOBMECTHBIE COOBITHSL.

H3y4aTh TeopeMbl 0 BEPOSATHOCTH OOBEAMHEHUS IBYX COOBITHI ((OPMYIIbI
CJIO’KEHUS BeposTHOCTeH). PemiaTs 3a1a4u, B TOM YHCIIe TEKCTOBBIE 33/1a4l HA
OIpeieIeHne BEepOATHOCTEH 00bEAMHEHUS U TIepeceueHus COOBITUI C TOMOIIIBIO
YHCIIOBOM MPsIMOH, Tuarpamm Ditsiepa, GOopMyIIbl CIOKEHHS BEPOSATHOCTEH.
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HeszaBucumele coObiTust. [lpeacrasienue
CIIy4alHOT'O SKCIIEPUMEHTA B BHUJIE JEPEBA

OcBauBaTh TOHATHS: TPABUIO YMHOXCHHUS BEPOSTHOCTEH, YCIOBHAS
BEPOSITHOCTh, HE3aBUCHMBIC COOBITHUS IEPEBO CIYYAHOTO OIBITA.

H3yuaTth cBoiicTBa (onpeeneHus) He3aBUCUMBIX COOBITHH.

Pemiath 3a1auM Ha OTIPE/ICIICHNE U HCIIOIH30BAHUE HE3aBUCHUMBIX COOBITHIA.

Pemathb 3a1aun Ha IOMCK BEPOSTHOCTEH, B TOM YHCJIE YCIOBHBIX, C
HCII0JIb30BaHUEM JIEPEBA CIIyYallHOT'O OIIbITa

O06o001eHue, 4 | TlpencraBineHue JaHHBIX. IToBTOPATH U3Yy4EHHOE U BBICTPANBATL CHCTEMY 3HAHUM.
CHCTEeMaTH3alusa OnwucarenbHas craTUCTUKA. I'padsbl. PemaTs 3a1a4u Ha IPEACTaBICHUE U ONKMCAHUE JAHHBIX C TIOMOLIBIO U3YYEHHBIX
SHAHU BeposiTHOCTB citydyaiiHOTO COOBITHS. XapaKTEPHCTHK.
DJIeMEHTHI KOMOMHATOPHKH Pemats 3anxauu ¢ npumenenuem rpagos. Pemarts 3axaun Ha HAXOXKACHUE
p P A s
BEPOSTHOCTH CIIy4alfHOI'O COOBITHS 110 BEPOSITHOCTSIM 3JIEMEHTaPHBIX COOBITHIH,
B TOM YHCJIE B ONBITAX C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
Pemarhb 3a1aum Ha HaX0XAEHUE BEPOATHOCTEN 0ObETUHEHUS U ITEpeECeUeHUs
COOBITHIA, B TOM YHCJI€ HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM I'paUUECKUX
IIPEACTABJICHUM U IepeBa CIIy4alHOTO OIIBITA.
Pemarsb 3a5aum Ha nepeyncieHre KOMOMHAINMN (Yncia epecTaHoBOK, Yncia
COUeTaHMil), Ha HAXOXKJEHHE BEPOSITHOCTEHN COOBITUI C MPUMEHEHHEM
KOMOMHATOPUKH, B TOM YUCJIE€ C MCIIOJIb30BaHUEM TpeyroiabHuKa [lackans
OBILEE 34
KOJIMYECTBO
YACOB I10
[TPOTPAMME
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9 KIIACC

HaumenoBanue | Ko
pasnena (TeMbl) | 4eCTBO OcHoBHOE coJiep>kaHre OCHOBHBIE BUJIBI ICATEILHOCTH 00yUAIONTUXCS
Kypca 9acoB
[ToBTOpEHUE 4 [IpencraBienue JaHHbBIX. IloBTOpPATH H3yYEeHHOE U BHICTPAUBATH CUCTEMY 3HAHMIA.
KypcCa OmnucarenbHas CTaTUCTHKA. PemaTts 3a1aun Ha IPEJCTABICHHUE U ONMCAHUE JAHHBIX.
8 Kiacca Onepariuy Haz COOBITHAMHE. PemiaTh 321a4H Ha HAXOXK/IEHUE BEPOATHOCTEH 00BeIMHEHHS U IIEpEeCceUeHUs]
HesaBrucnmocts coObIThit COOBITHH, B TOM YHCJIC HE3aBUCUMBIX, C UCIIOJIb30BaHUEM I'papriecKux
IIPEACTABJICHUM U IepeBA CIIy4alHOTO OIBITA.
Pematsb 3a1aum Ha nepeyncieHre KOMOMHAIINI (YKcia MePECTaHOBOK,
Yrclia COYETaHM), Ha HAXO0XJACHHUE BEPOATHOCTEH COOBITHI ¢
MPUMEHEHHEM KOMOMHATOPUKH, B TOM UUCIIE C HCIOIb30BaHHEM
TpeyrosnbHuka [Tackans
DIIEMEHTHI 4 [TepecranoBku. dakropuan. Couetanus u OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS, YIOPSIOYCHHAs
KOMOMHATOPUKHU yrcno coyetanuid. Tpeyronbauk [lackans. napa, Tpoiika 00bEKTOB, MIEPECTAHOBKA, (DAKTOPHAI YHCIIa, COYCTAHUE, YUCIIO

[TpakTueckass pabota  «Beruucnenue
BEPOSATHOCTEU C  HCIOJL30BaHHEM
KOMOMHATOPHBIX (DYHKIUN AIIEKTPOHHBIX
TaOIUIL

COYETaHMM, TpeyroibHUK [lackais.

Pemate 3agauyM  Ha INEPEUHCICHUE YIOPAJOYECHHBIX Hap, TPOEK,
[IEPEUUCIICHUE IIEPECTAHOBOK M COYETAHMM DIEMEHTOB PA3JIMYHBIX
MHOKecTB. Pemiath 3ajaumM Ha MpUMEHEHHE YHClia COYETaHUil B anredpe
(cokpaiieHHOe yMHOXKeHUE, OuHOM HbroToHa).

Pematb, npuMeHsisi KOMOMHATOPHKY, 33/Ja4l Ha BBIYUCIICHUE
BEPOATHOCTEH, B TOM YHCJIE C IIOMOIIBIO 3JIEKTPOHHBIX TaOJIHI B X0/1€
MPAaKTUYECKON pabOThI
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['eomeTpuyeckas I'eomeTpuyeckas BEpOSTHOCTD. OcBauBaTh NOHSITHE TEOMETPUUECKOI BeposiTHOCTU. PemiaTh 3aga4uun Ha

BEPOSTHOCTh CryualiHblii BEIOOp TOYKH U3 QUTYpPHI Ha HAXO0XJICHUE BEPOSATHOCTEH B OMBITaX, MIPEACTABUMBIX KaK BEIOOP TOUYEK U3
IUIOCKOCTH, U3 OTPE3Ka, U3 Iyrd MHOI'OYTOJIbHUKA, KPyra, OTpe3Ka WIHA JyTrd OKPYKHOCTH, YHCIOBOTIO
OKPY’KHOCTH IIPOMEKYTKA

Hcnbitanus HcneiTanue. Yenex n Heynada. Cepust OcBauBaTh NOHATHSA: UCIIBITAHUE, JIEMEHTAPHOE COOBITUE B UCIIBITAHUU

bepnyinu UCIIBITaHUH 10 IIEPBOTO yCIIeXa. (ycnex u Heynaya), cepusi UCIIBITaHUM, HACTYIIEHUE IIEPBOTO ycexa

Wcnbrranus beprymm. BepostHocTn
coObITHI B cepun ucnbITaHuil beprysu.
[TpakTnueckas padota «McnpiTanus

beprymm»

(neynaun), cepust ucnbiTannii bepuymmm. Pemarts 3agaun Ha

HaXOXXJCHUE BEPOSITHOCTEH COOBITHI B CEpUU MCITBITAHHUI IO IEPBOTO
ycrexa, B TOM YHCIIe ¢ IPUMEHEHHEM (OPMYIIbl CyMMbI T€OMETPUYECKON
IIPOrPECCU.

Pemats 3a1a4n Ha HaXOX/IeHUE BEPOATHOCTEH JIEMEHTAPHBIX COOBITUIH B
CepuHU UCTIbITaHUN bepHyIIM, Ha HAX0XKIECHUE BEPOSITHOCTU ONPEAECIEHHOTO
41CJla YCIIEXOB B CEPUM UCIIBITaHUN bepHysun.

H3yuath B X0J€ NpaKTH4eCKOH padoThl, B TOM YHCJIE C IOMOILBIO

1M (POBBIX PECYPCOB, CBOIICTBA BEPOSITHOCTH B CEpUU UCTIbITaHUI bepHynnu
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CrydaitHas
BEJIMYMHA

CnyyaliHasi BeTMYMHA U
pacrnpeziesieHue BEPOsSTHOCTEH.
Marematuueckoe 0>XKHIaHUE U IUCIIePCHUs
ciy4daitHo# BennuuHbl. [Ipumepsl
MaTEeMaTUYeCKOro OXUIaHUS

KaK  TEOPETHYECKOr0  CPEIHEro
3HAYCHUS BEJIMYUHBI.

[TonsiTHE 0 3aKOHE OONIBIINX YUCEIL.
N3mepenue BeposiTHOCTEN C TOMOILBIO
yacToT. [I[puMeHenne 3akoHa OOJIBIINX
yucell

OcBonTh NOHATHSA: CITyYaliHas BEJIMYMHA, 3HAUCHHUE CIy4allHON BEJIUYHHBI,
pacrpeieIeHe BEPOSITHOCTEM.

H3yuath n 00cyx1aTh IPUMEPHI JUCKPETHBIX W HENPEPBIBHBIX CIYYalHBIX
BEJIMYUH (POCT, BEC UETIOBEKA, YNCICHHOCTh HACENEHUSs, IPYrie N3MEHUNBhIE
BEJIMYMHBI, PACCMATPUBABILINECS B KypCe€ CTaTUCTUKHU ), MOJEIIbHBIX
CIIy4aifHbIX BEJIMYMH, CBA3aHHBIX CO CIy4YallHBIMU OMbITaMu (OpocaHue
MOHETHI, UTPATTLHOM KOCTH, CO CIIy4allHbIM BBIOOPOM U T. II.).

OcBanBaTh NOHATHS: MATEMATUYECKOE 0KUAAHUE CIYYalHOW BEJIMYUHBI
KaK TEOPETUYECKOE CPEIHEE 3HAUCHUE, TUCIIEPCHs CIIy4alilHON BEJIMYMHBI KaK
aHaJIor AUCIIEPCUH YMCIOBOTO Habopa.

Pemarh 3a1auM Ha BHIYHUCIICHHE MAaTEMAaTHUYECKOIO OKUAHUS U

JUCIIEPCUU JUCKPETHOM CIy4ailHOW BEJIMYUHBI 110 3aIaHHOMY
pacupeieneHnto, B TOM YUCIIe 3aa4, CBI3aHHbBIX CO CTPAXOBAaHUEM U
JOTEPESIMH.

3HAKOMMTBCS C MATEMAaTUYECKUM OXKHUJAAHUEM M TUCIEPCHUEN HEKOTOPBIX
pacnpeesieHui, B TOM YHCJIE PACIPEAEIICHUs CIIy4YaliHON BEIMYUHBI «UUCIIO0
ycrexoB» B cepuu uctnbiTanuii bepnymim. M3yyars yactoTy coObITHS B
MOBTOPSIIOLIUXCA CIIy4alHBIX ONBITAX KaK CIy4allHYIO BEIMUYUHY.
3HaKOMMTBCS C 3aKOHOM OoJbiInx uncen (B popme bepnyim): npu
OOJIBLIIOM YHCIIE OTBITOB YAaCTOTa COOBITUS OJIM3KA K €r0 BEPOSATHOCTH.
Pemathb 3a1a4m Ha U3MEPEHUE BEPOSTHOCTEN C IMOMOLIBIO YACTOT.
OO6cykaaTh poJib 3aK0HA OOJBIIMX YUCENT B 0OOCHOBAHHH YaCTOTHOTO
METO]1a U3MEPEHUSI BEPOSITHOCTEH.

OO0cyxknaTh 3aK0H OOJIBIINX YHCEN KaK MPOSBICHUE CTATUCTHYECKON
YCTOMYMBOCTH B U3MEHUYMBBIX SBJICHUSAX, POJIb 3aKOHA OOJIBIINX YHCET B
IIPUPOJIE U B JKNU3HU YEJIOBEKA
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O06o0mIeHHe, 10 [IpencraBienue n1aHHbBIX. IoBTOPATH N3YYEHHOE U BBICTPANBATH CUCTEMY 3HAHUMN.
KOHTPOJIb OmucarenbHas craTuctuka. Bepostnocts Pemarsp 3a1a4u Ha IpEeACTaBICHUE U ONKMCAHUE JTAHHBIX.
CIly4aifHOro COOBITHS. DIEMEHTBI Pematp 3a1aun Ha HAXOXKJEHUE BEPOSITHOCTEH COOBITHIA, B TOM YHCJIC B
KoMOuHaTtopuku. CirydaiiHble BETUYUHBI U OTIBITAX
PacHpeACICHIA C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, BEPOSITHOCTEH
00BEAMHCHUS U TIEPECEUCHHS COOBITUH, BBIYUCIISATH BEPOSTHOCTH B OTIBITAX
C CEpUsIMU CIIyYalHbIX UCIIBITAHUI
OBUIEE 34
KOJIMYECTBO
YACOB 1o
[TPOTPAMME
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INEPEYEHDb (KOAU®UKATOP) PACITPEJAEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHWMH K PE3YJIBbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUSA

IHO MATEMATHUKE

B denepanbHbIX M pernoHaNbHBIX MPOILEAYpaX OIEHKH KayecTBa 00pa3oBaHUs
UCTIONB3YeTCsl TepeyeHb (KoAu(HUKATOp) pachpeleleHHbIX MO KJIaccaM IMPOBEPSEMBIX
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTENIbHON MPOTrpamMMbl
OCHOBHOT0 00111€r0 00pa30BaHUs U 3JIEMEHTOB COJIEPKaHUs IO MaTEMAaTHKE.

5 KJIACC IIpoBepsieMble TPeOOBAaHUSA K Pe3yJbTATAM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaMMBbI

Kon [IpoBepsiembie TTpeAMETHBIEC PE3YIHTATHl OCBOCHHSI OCHOBHOM
MPOBEPSAEMOTO o0pa3zoBaTeILHON TPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHus
pe3ynbpTaTa

1 Yucia ¥ BBIYUCIIEHUS

[lonumMaTe W TOpPaBUIBHO YNOTPEOJATH TEPMHHBI, CBSI3aHHBIE C
HaTypaJIbHBIMH YHCIaMH, OOBIKHOBEHHBIMHU U IECATUYHBIMU APOOSIMU

1.1

CpaBHUBAaTh U YHOPSIOYMBATH HATypaJbHBIE 4YKCIA, CPABHUBATH B

12 MPOCTEUIINX ClTydasix OOBIKHOBEHHBIE APOOH, JECATUUHBIE APOOH

COOTHOCUTh TOYKY Ha KOOPJIMHATHOW (YKCIIOBOW) MpPsIMON C
1.3 COOTBETCTBYIOIIMM € UYHCIIOM U HM300pakaTh HaTypajbHbIE 4YHCIIA
TOYKaMH Ha KOOPJAUHATHOU (YHUCIIOBOM) IPSMOM

BrimonasTh apudmMeTnueckue AeHCTBUS C HATYpaJTIbHBIMU YHCIIAMU, C

1.4 OOBIKHOBEHHBIMU APOOSIMU B TIPOCTEUIITUX CITydassxX
1.5 BEITIOTHITE POBEPKY, MPUKUAKY Pe3yIbTaTa BEIYHCICHUN
1.6 OKpyIJISITh HATypAJIbHBIE YHCIIA
2 Perienne TeKCTOBBIX 3a1a4
Pemate TekcTOBbIE 3alauyu  apUPMETUUYECKUM CIOCOOOM U C
2.1 MOMOILBIO OPTraHW30BAHHOTO KOHEYHOro IMepedopa BCEX BO3MOMXKHBIX

BAPUAHTOB
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Pematsp 3aJa4u, CoACpIKamue 3aBUCUMOCTH, CBA3BIBAIOync

2.2 BEJIMYUHBL: CKOPOCTb, BpEMS, pACCTOSIHUE, LIE€HA, KOJUYECTBO,
CTOMMOCTb
Hcmonp30BaTh KpaTKWE 3allMCH, CXEMBI, TAOJUIIBI, 0003HAYCHHSI TIPU
2.3 pelieHuu 3a1ad
[Tonb30BaThCA OCHOBHBIMU E€IUHUIIAMUA HM3MEPEHUS: II€HbI, MAaCCHI,
2.4 pacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIPAXaTh OJHU CIUHUIIBI
BEJTUYMHBI Yepe3 APyTHe
W3BnekaTh, aHaau3UpOBaTh, OIEHUBATH HH(POPMAILIUIO,
MPE/ICTABIICHHYIO B Tabnuie, Ha  cTOJ0YaTOM IUarpamme,
2.5 WHTEPIPETUPOBATH NPEICTABIICHHBIE TAHHBIC, NCIIOJIb30BaTh TAHHBIS
IIPU pElICHUN 33124
3 H
arJisiiHas FTeOMeTpus
[Tomp30BaThCA TEOMETPUYECCKUMHU TOHATHSIMH: TOYKa, TIpsiMas,
3.1 OTPE30K, JIy4, YT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT
[TpuBoauTh TpPHUMEpPHI OOBEKTOB OKPYKAIOIMIETO MHPA, HMEIOIINX
3.2 dbopMy U3YUEHHBIX TEOMETPUIECKUX (PUTYD
Hcnonb30BaTh TEPMUHOJOTHIO, CBS3aHHYIO C yrjaMu: BepIIMHA
3.3 CTOPOHA; C MHOTOYTOJIbHMKAaMH: yTroJI, BEpIIMHA, CTOpPOHA,
JMaroHallb; ¢ OKPY>KHOCTBIO: PainycC, JUaMeTp, LIEHTP
N300pakath U3yuyeHHbIE TeOMeTpruIecKue (GUrypbl Ha HETMHOBAHHOMN
3.4 1 KJIETYaTOM Oymare ¢ mOMOIIBIO ITUPKYJIS U TUHEHKH
HaxonuTe 1IMHBI OTPE3KOB HEIMOCPEICTBCHHBIM HW3MEPCHHEM C
3.5 MOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KW 3aJaHHOU NJIUHBI, CTPOUTH
OKPY>KHOCTh 33IaHHOTO pajnyca
36 Hcronp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJIbHUKA, KBaJIpaTa)
' JUTSL KX TTIOCTPOCHUS, BEIYUCIICHUS TIIOMIAIN U TICpUMETpa
Beruucnsate mepuMerp W IUIONIAAbL KBajpaTa, MNPSIMOYTOJbHUKA,
3.7 buryp, COCTaBIEHHBIX W3 MPSMOYTOJHHUKOB, B TOM 4YHCIE (GUTyp,
M300paKEHHBIX Ha KJIeTYaTol Oymare
28 [Tonb30BaThCSA OCHOBHBIMHU METPUYECKUMHU E€IUHULAMUA HU3MEPEHUS

JJIMHBI, IUIOINAaAW, BbIPpAKaTbh OJJHU CANHUIBI BEJIMUYUHBI YCPE3 APYTHUC
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Pacmo3naBath MapauICJICITUIIC, K}’6, HCII0JIB30BaTh TCPMHHOJIOTHUIO!

3.9 BeplIMHa, pedpo, TpaHb, U3MEPEHUs; HAXOAUTh W3MEpPEHUs
napajienenuneaa, kyoa
Boruncnsate  o0bem  KyOa, mapajuienienurena 1o - 3aJaHHbIM
3.10 WU3MEPEHUSIM, TTOJIh30BaTHCS CIMHUIIAMHA U3MEPEHHS 00BheMa
311 PemaTe HecnoXHbIE 3a/1a4M HA U3MEPEHUE T€OMETPUUECKUX BEIUYUH

B IIPAKTHYICCKUX CUTyallUAX

IIpoBepsieMble 3JIEMEHTHI COEP:KAHMS

Kox

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

1

HatypanbsHble uncna u HyJIb

1.1

Hatypansnoe uymcno. Pan nHarypanbnbix umcen. Ywucno 0. M3o0paxenue
HaTypaJIbHBIX YHCEN TOUKAMH Ha KOOPJIMHATHOU (YUCIIOBOI) MpsIMOit

1.2

[lo3unmonHas cucrema cuucinenus. Pumckas nHymepanus. [decarnanas
CUCTEMA CUUCIICHUS

1.3

CpaBHEHUE HATypalIbHBIX YHCEI, CPABHEHUE HATYPAIBHBIX YUCEN C HYJIEM.
OxkpyriieHHE HATyPAJIbHBIX YUCET

1.4

CrnoxeHre, BBIYMTAHUE, YMHOXEHUE W JCIICHWE HATypaJbHBIX YHCE].
CBOWCTBO HyJNA TMpPU CIOXKEHUU, CBOWCTBA HYJIS M €IUHUIIBI TIPH
ymMHOXkeHuu. llepemecTuTenbHOE W codYeTaTeibHOE CBOMCTBA (3aKOHBI)
CIIOXKEHUSI U YMHOXKCHUS, paclpeleIUTeIbHOe CBOWCTBO  (3aKOH)
YMHOKEHHUSI

1.5

Hcnonp3oBanue OYKB i 0003HAYEHHs] HEM3BECTHOIO KOMIIOHEHTAa H
3aMKiCH CBOMCTB apu(PMETHUECKUX IEHCTBUM

1.6

JlenuTenn W KpaTHbIE 4YHCa, pa3ioKeHHe Ha MHoXuTenH. IIpocTeie m
coctaBHble uuncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM

1.7

CreneHb € HaTypajbHBIM IOKa3aTelieM. 3allCh YUCIA B BUJIE CYMMBI
Pa3pAIHBIX CIAraeMbIX

1.8

HucnoBoe BbIpakeHUE. BpIUMCICHHE 3HAYEHHWM YHUCIIOBBIX BBIPAXKEHUM,
MOPSJAOK BBIMOJIHEHU JEUCTBUU. VCIoOnb30BaHWE NPU  BBIYMCICHUSAX
MEPEMECTUTENBHOTO U COYETATENHLHOTO CBOWMCTB (3aKOHOB) CJIOXKEHHS U
YMHOKEHUS, pACIPEAETUTEIBHOTO CBOMCTBA YMHOXKEHUS

Hpobu
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[IpencraBiaenne o apoOuM Kak crmocoOe 3amucH  YacTh  BEIMYUHBL.
OObikHOBEHHBIE JIpoOU. [IpaBubHBIE U HENpaBWIIbHBIE ApoOu. CMelanHas

2.1 | ApoOb, mpeacTaBIeHUE CMENIAaHHOW JpOOU B BUJE HEMPABWIBHON APOOH U
BBIJICJICHUE TICJIOM YaCTH YHWCJIa M3 HEMpaBWIbHOW npodu. M3o0paxeHue
npo0ei TOukaMu Ha YUCIOBOM MpsIMOit

’5 OcHoBHOe cBoiicTBO npodu. Cokpamenue apooOeit. [IpuBenenue apobu k

' HOBOMY 3HameHarento. CpaBHeHUE Apodei
Cnoxenue W BbIUUTaHHE JApoOed. YMHOXKEHHWE U JelieHHe Jpooeit,

2.3 | B3auMHOOOpaTHbIe ApoOu. HaxoxaeHue yacTu 1ENOoro U IEJIOoro Mo ero
4acTu
Jecsatuunas 3anuck ApoOei. [IpencraBneHune necITUYHOM OpoOM B BUIE

24 O0ObIKHOBEHHOM. M300paskeHne NeCITUUHBIX ApOoOeH TOUKaMu Ha YUCIOBOM
npsiMoil. CpaBHEHUE JAECATUYHBIX IpoOei

”E Apudmernueckue IeUCTBUS C 1eCATUUHBIMEU Apo0simu. OKpyrieHue

' JECATUYHBIX ApoOeit
3 Pemienne TeKCTOBBIX 3a/1a4
3.1 Pemenue TekCTOBBIX 3a1a4 apuMETUYECKUM CTIOCOOOM
3 Pemenue nornueckux 3agad. Pemenue 3amay nepebopoM BceX BO3MOKHBIX
' BapuaHTOB. Vcnonb30BaHue npu penieHnu 3aa4 Ta0IuI] U CXeM
Pemienne 3amay, coaepiKalluX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUMYHHBI:
33 CKOPOCTh, BpEMs, pacCTOsIHUE, IIEHY, KOJUYECTBO, CTOMMOCTh. EIMHUIIBI
' U3MEPEHUs: MacChl, 00beMa, IIEHbI, PACCTOSIHUS, BpEeMEHH, CKOPOCTH. CBS3b
MEXKy €AMHULIAMHA U3MEPEHUS KaXKI0W BEJIMUUHBI
3.4 Perrenrie OCHOBHBIX 3a/1a4 Ha JIpoOH
3.5 [IpencraBiieHre TaHHBIX B BUC TAOJIHII, CTOJOYATHIX JUATPAMM
4 Harnsgnast reomerpust
Harnsinaele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKA, MpsiMas,

4.1 OTpE30K, Jy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTOJI.
[IpsimO#, OCTpPBIM, TYIIOM U PA3BEPHYTHIN YIJIbI
JimvHa oTpe3ka, METpUYEeCKHe €IUHULbl JUIMHBL JlIMHa JIOMaHoW,

4.2 MEPUMETP MHOTOYroJibHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C MOMOUIBIO
TpaHCHIOPTUPA

13 Harnsinuele npencrtaBieHuss o ¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,

NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTOJIbHUK; O PABEHCTBE (QUTYD
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4.4

N3o6pakenne ¢uryp, B ToM uucie Ha kierdator Oymare. Iloctpoenue
KOHpUTYpaluii W3 YacTed NpsAMOH, OKPYXKHOCTH Ha HEJIMHOBAHHON U
kieryaToid Oymare. lVcmonb3oBaHME CBOMCTB  CTOPOH U YTIJIOB
MPSIMOYTOJIbHUKA, KBaJpaTa

4.5

[lnomaas MNOPSAMOYroJIbHUKA W MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
NPsIMOYTOJIBHUKOB, B TOM 4HCIIe (UTYp, M300paKEHHBIX Ha KJIET4aTOn
Ooymare. EnquHuiibpl u3MepeHus mionaan

4.6

Harnsinaele  mpenctaBieHuss O MPOCTPAHCTBEHHBIX  (urypax:
NpSAMOYTOJIBHBIN TMapajuienenunen, KyO, MHOTOTpaHHUKU. M300paxeHue
NPOCTEHIINX MHOTOTPAaHHUKOB. Pa3BepTku Kyba W mMapaiienenuresa.
Co3znanue Mojeneil MHOIOIPaHHUKOB (K3 Oymaru, npoBOJIOKH, MJIACTHUIIMHA
U APYTHX MaTe€pUaoOB)

4.7

O0BeM TPSMOYTOJBLHOIO Mapajuiesnenunena, Kyoa. EauHUIBI u3MepeHus
o0beMa

6 KJIACC IIposepsiemble TPeOOBAHUA K pPe3yJibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM NMPOTrPAMMBbI

Kon

MPOBEPSEMOTO o0pazoBaTeILHON TPOrpaMMbl OCHOBHOT'O O0IIIEro 0Opa3oBaHus
pesynbTaTa

[IpoBepsiemble IpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOU

1

Yucra v BEIYUCIIEHUS

1.1

3HaTh U TIOHUMaTh TEPMMHBI, CBSI3aHHBIC C PA3JIUYHBIMU BHUJAMHU
YUCcell U CIoco0aMM MX 3aIMCH, IEPEXOIUTh (€CJIH 3TO BO3MOXKHO) OT
OJIHOM (hOpMBI 3aMUCU YUCIIA K IPYTrOi

1.2

CpaBHI/IBaTB U yrnopaao4uMBaTb MLECJIbIC YHCIIA, OOBIKHOBEHHBIE U
ACCATHUYHBIC I[pO6I/I, CpaBHHUBATH YKUCJIa OJHOT'O U pa3HbIX 3HAKOB

1.3

BBIHOHHHTB, coycras YCTHBIC u IIMCBbMCHHBIC IIPUCMBI,
apI/I(l)MeTI/I‘ICCKI/Ie )IGIZCTBHH C HaTypaJbHbIMHU H LCJIbBIMHW YHUCIIAMH,
OOBIKHOBEHHBIMH H ACCATNYHBIMHA I[pO6$IMI/I, IIOJOXXUTCIIbHBIMHU H
OTPULIATCIIBHBIMHU YU CJIaMHU

1.4

BpIuncasTh 3HAUEHUS YUCIOBBIX BBIPAXKCHUH, BBINOJHATH NPUKUAKY
U OIIEHKY pe3yJbTaTa BBIUMCICHUH, BBITIOJHITH MPEOOpa30OBaHUS
YUCJIOBBIX BBIPAKCHUH Ha OCHOBE CBOMCTB apuU(pMeTHYECKHUX
eNCTBUU
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OprrJIHTB OeabIC qucia u ACCATUYHBIC

1.5 pobu, HAXOJIUTh MPUOIMKEHUS YU CEIT
CoOTHOCUTH TOUKY Ha KOOPJAMHATHOW MPSAMOM C COOTBETCTBYIOIIUM
1.6 el yrciIoM 1 n300paxaTh YUCiIa TOYKAaMHU Ha KOOPJIUHATHOM MPSIMOH,
HaXOJUTh MOAYJIb YUCTIA
L7 CooTHOCHUTh TOYKY B MPSAMOYTOJIBHOM CHUCTEME  KOOPAMHAT
' C KOOpAMHATAMH TOW TOYKH
OxpyrasiTe 1enbie qucia u JECATUYHBIC
18 npodu, HaXOJUTh MPUOTMKEHUS YUCET
2 YucnoBbie U OYKBEHHBIE BHIPAKEHUS
[ToHuMaTh ¥ ynoTpeOIsiTh TEPMUHBI, CBSI3aHHBIE C 3aMKUCHIO0 CTEIICHU
21 4uciia, HAXOAUTh KBaApaT M KyO 4Yucia, BBIYUCIATH 3HAUYCHUS
YUCTIOBBIX BBIPAKEHUM, COJIEPKAITUX CTETICHU
[Tonp30BaThCA MPU3HAKAMU ACITUMOCTH, PACKIIa/IbIBATh HATypaJbHBIC
2.2 4ucia Ha IPOCTbIe MHOKUTEIN
2.3 [Tonb3oBaThCA MacITaAOOM, COCTABIIATH MPOMOPIIUUA U OTHOIIIEHUS
Hcnonb3oBaTh OyKBBI JjIsi O0O3HAYEHWsS] 4YHCET TMpU 3alUCH
2.4 MaTEMaTUYECKUX BBIPAKEHUM, COCTABIISITH OYKBEHHBIE BHIPAKCHUS U
(dhopMyJibl, HAXOAUTH 3HAUYCHUSI OYKBEHHBIX BhIpaKECHUMN
2.5 Haxonuts HEU3BECTHBI KOMIIOHEHT PaBEHCTBA
3 Perienne TekCTOBBIX 3a1a4
3.1 Pemate MHOTOImAroBble TEKCTOBBIE 3aJaud  apu(METHUECKUM
crnocooom
Pemiats 3amauu, cBsi3aHHBIE C OTHOIIEHHUEM, ITPOMOPIIMOHATIBHOCTHIO
3.2 BEJIMYMH, MPOIEHTAMH, PEIIaTh TP OCHOBHBIC 3a/ladyd Ha APOOH H
MIPOIICHTHI
Pematp  3amaum, cojaepikamiyge  3aBUCHUMOCTH,  CBSI3BIBAIOIIME
BEJIMYMHBI. CKOPOCTb, BpEMS, pACCTOSHHUE, LIEHY, KOJHYECTBO,
3.3 CTOMMOCTb, IPOU3BOJIUTEIBLHOCTD, BpEMs, 00BEM padOThI, UCHOIB3YS
apu(pMETUIECKE JCHCTBUSA, OIICHKY, MPUKHUIKY; IMOJIH30BATHCS
€AMHULIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEIUYNH
3.4 CocTaBnsiTh OYKBEHHBIE BBIPAXKEHUS M0 YCIOBHIO 3a/1a4u
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3.5

W3pnekats wuH(pOpMalLMIO, TPEACTaBICHHYI0O B TalOnuiax, Ha
JIMHEWHOM, cToJI0uaToi 158105 KPYTrOBOU JrarpaMmax,
MHTEPIIPETUPOBATH MPEACTABICHHBIE JAHHBIC, UCIIOIb30BaTh JAHHBIC
IIPU PELICHUY 3a/1a4

3.6

[IpencraBusTh HHGOPMAIIUIO C TIOMOIIBIO TAOJIUIL, THHEHHON U
CTOJIOUATOM AMarpaMm

HaFJ'IHI[HaSI reoMeTpua

4.1

[IpuBoauTh TIpUMEPHI OOBEKTOB OKPYKAIOLIETO MHUPA, HMEIOIIUX
(bopMy H3yYEHHBIX F€OMETPUYECKHUX IUIOCKUX M MPOCTPAHCTBEHHBIX
¢buryp, npuMepbl paBHBIX 1 CAMMETPUYHBIX QUTYD

4.2

N300paxkatb ¢ TOMOIIBIO LUPKYJsS, JUHEHKH, TpPaHCHOPTUpA Ha
HEJIMHOBAaHHOW M KJIeT4aTod Oymare H3y4yeHHbIE IUIOCKHE
reoMeTpuyeckue (pUrypsl u KOH(Urypauuu, CAMMETPUYHBIE (PUTYPBI

4.3

[Tonp30BaThest T COMCTPUYCCKUMU IIOHATHUAMU. PABCHCTBO (bI/IF YP,
CUMMCTpPHU:A, UCIIOJIb30BATh TCPMHUHOJIOI'NIO, CBA3dHHYIO

C CUMMETPHEN: OCb CHMMETPHH, LICHTP CUMMETPUHN

4.4

HaxoauTe BEIMYMHBI YIII0B U3MEPEHUEM C MIOMOILBIO TPAHCIIOPTHUPA,
CTPOUTH YIUIBI 3aJIAHHOW BEJMYMHBI, NOJIb30BATHCS IPU PELICHUH
3a7a4 TPaJyCHOM MEpPOM YIiIOB, paClO3HABATh HA YEPTEkKAX OCTPHIMH,
PSIMOM, Pa3BEPHYTHIN U TYNION YTJIbI

4.5

Bpiuncnsate  IMHY ~— JIOMAaHOW, TEPUMETP  MHOTOYTOJIBHHKA,
MOJIb30BATHCA €IWHUIAMH M3MEPEHUs] UIMHBI, BBIpAXaTb OJHU
€JIMHULIBI U3BMEPECHUS JUIMHBI Yepe3 IPyTrue

4.6

HaxoauTp, ncnonp3ys 4epTeKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEKTY
JIBYMsI TOYKaMH, OT TOYKM 10 IPSAMOM, JUIMHY ITyTH Ha KBaJIpaTHOM
CETKE

4.7

Bbruncnsate miomans (GUryp, COCTaBJICHHBIX M3 MPSIMOYTOJIbHUKOB,
UCI0JIb30BaTh pa3OMeHre HAa MPSIMOYTOJIbHUKH, HA paBHbIE (UTYpHI,
JNOCTPavBaHWE JO MNPSIMOYTIOJbHUKA, II0Jb30BAThCS OCHOBHBIMU
CAVHUIIAMU HW3MEPEHMs] TUIOLIAAM, BBIpAXaTh OJHU ECAUHUIIBI
W3MEPEHHUS IUIOIIAIN YEPE3 IPYTHe

4.8

Pacro3naBaTh Ha MOIENSAX M HM300paXKEHUSX THUPAMHIY, KOHYC,
UUJIMHAP, WCIOJb30BaTh TEPMUHOJIOTHIO: BEPILHUHA, peOpo, TpaHb,
OCHOBAHUE, pa3BEPTKa

4.9

N300paxaTh Ha KJIeT4aTO Oymare mpsMOYTOJIbHBIN Mapaieenunesn
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4.10

Bbruucnare 00beM  NIpSAMOYTONBHOTO —Hapajjenenunena, Kyoa,
M10JIb30BaThCsl OCHOBHBIMM €JUHUIIAMH U3MEPEHUs o0beMa

411

Pemarsr HecIOXHBIC 3ala4 Ha HaAXOXACHHUC TI'COMCTPHYCCKHX
BCJIMYMH B IIPAKTUICCKUX CUTyallUAX

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUS

Kon [IpoBepsieMblii JIEMEHT COJIEPKAHUS
1 HarypansHbie uncna
Apudmernueckre NEUCTBHS ¢ MHOTO3HAYHBIMU HATypajJbHBIMHU YHUCIAMHU.
YucnoBble BBIPAXKEHUS, TMOPSNOK JEUCTBUN, HCIOJB30BAHUE CKOOOK.
1.1 Hcnonb3oBaHue NpH BBIYUCICHUSIX EPEMECTUTENBHOIO U COYETATEIBHOTO
CBOMCTB CIIOKEHUS M YMHOXCHHS, paCHpeNcIMTEIbHOIO CBOWCTBA
YMHOKEHHUS
1.2 OxpyriaeHue HaTypaabHbIX YHCEIl
13 JlenuTenu u KpaTHbIC YUCIIa, HAUOOJIBIIHNN OOUIUN JEIUTEeh U HAUMEHbIIIEEe
' oOuree kpaTHoe. [{enruMocTh CyMMBbI U IPOU3BEICHHUS
14 Jlenenue ¢ ocTaTkoM
2 Hpobu
21 OObIKHOBEHHAs1 IpoOb, OCHOBHOE CBOWCTBO JpOOHU, COKpalleHUE JIpOoOeH.
' CpaBHeHMe U yHopsA0UMBaHue Ipooeit
Pemenue 3a1a4 Ha HaX0XKJIEHHE YACTH OT LIEJIOT0 W LEJIOro MO €ro 4acTH.
2.2 JIpo6HOe 4ncio Kak pe3ynbTat AeNIeHus
[IpencraBienre aecATUYHOM JpoOM B BHUJE OOBIKHOBEHHOW JApoOM H
2.3 | BosmMoKHOCTS npe/ICTaBICHUs OOBIKHOBEHHOW JpOOU B BUJIE ACCATUUHON
Jecsatuunble ApoOM W MeTpuyeckas cuctemMa mep. Apudmerndyeckue
24 | JIEUCTBUS U YHUCJIOBBIE BBIPAKEHHSI C OOBIKHOBEHHBIMU U JECATUYHBIMU
Ipo0sSMHU
OtHomienue. J[lenenue B JaHHOM OTHOIIEHMHM. Macmirad, MpomnopIus.
2.5

[IpuMeneHune nponopuni py pelIeHNN 3a1a4
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[TonsiTue IIPOLICHTA. Breruucnenue IMpOLCHTA OT BCIIMYNHBI U BCJIIMYHUHLBI I10

26 ee MPOICHTY. BhipakeHHe MPOIEHTOB JECATHUYHBIMH ApoOsiMu. Pernenue
3aJ1a4y Ha MPOLEHTHL. BbIpa)keHHe OTHOIICHHS BEJIMYMH B MPOLIEHTaX
3 [TonoxuTenbHbIE U OTPULIATEIBHBIE YUCIA
[lonoxxurenbHble U OTpULIATENBHBIE yncaa. Llenpie uncna. Monyne yucna,
31 reoMeTpUYecKass MHTepIpeTanus MOAys uucia. M3o0paxkeHue uucen Ha
KOOPJMHATHOM NpsIMOU. YncioBble MPOMEXYTKH. CpaBHEHUE YHCEIl
ApudpmeTnueckue JEHCTBUS C MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU
32 | qucnamn
[IpssiMOyroJyibHasi cUCTEMa KOOPJAMHAT Ha IUIOCKOCTU. KOOpIMHAThl TOUKH
3.3 | Ha IOCKocTH, abcuucca m opauHara. [loctpoenue Todyek u ¢uryp Ha
KOOPJIMHATHOM ITUIOCKOCTH
4 BykBeHHBIE BbIpAXKEHUS
[Tpumenenne OykB ISl 3alMCH  MaTE€MaTHYECKUX BBIPDAKEHUNH U
npemoxkennii.  CBolicTBa  apu@meTHdeckux JAeicTBUi. BykBeHHBIE
4.1 BBIDOKEHHUSI W YHCIOBbIE MOACTAHOBKU. bByKBEHHBIE  pPaBEHCTBA,
HaXO0KJECHUE HEU3BECTHOTO KOMIIOHEHTA
®opmybl, popMyibl EpUMETpa U IUIOUIAM NPSIMOYTOJIbHUKA, KBajapara,
4.2 o0beMa napajuiesienurena u Kkyoa
5 Pernrenne TekcTOBBIX 3a1a4
5.1 Pemenue TekCcTOBBIX 3a/1a4 apu(METUIECKUM CIIOCOOOM
Pemenue nornveckux 3amad. Pemrenue 3amay nepeObopoM BceX BOZMOMXKHBIX
5.2 BapUAHTOB
Pemenue 3amay, copepamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOpPOCTb, BpeMs, pacCTOSHUE, 1I€Ha, KOJMYECTBO, CTOUMOCTD,
53 | IPOM3BOJMTENBHOCTH, BpeMs, 00beM paOoTel. EIUHMIBI HM3MEpEHHS:
Macchl, CTOUMOCTH, PAaCCTOSHMS, BPEMEHHU, CKOpOoCTU. CBS3b MEXAY
€AMHUIIAMU U3MEPEHUS KaKI0M BEITMYNHbI
£ 4 Pemenue 3amay, CBSA3aHHBIX C OTHOIICHHMEM, IPONOPLUOHAIBHOCTBHIO

BCJIMYMH, IIPOHCHTAMH,; PCUHICHNUC OCHOBHBLIX 34/1a4 Ha I[pOGI/I H IIPOLICHTHI
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Onenka W TPUKHIKA, OKpyTieHue pesynbrata. CocTaBieHHEe OyKBEHHBIX

5.5 BBIPQXEHUI 110 YCIOBHIO 33/1a4U.
[TpencraBieHne JaHHBIX C MOMOLIBIO TaOmul v auarpamm. CrtonOuaTele
5.6 auarpamMmbl. UTeHHe KpyTrOBbIX AHAarpamMm
6 Harnsgnas reomerpust
61 Touka, nmpsMas, OTPE30K, JIy4, Vyroj, JIOMaHasi, MHOIOYTOJIbHUK,
' YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTh, KPYT
B3aumHoe pacnonoxkeHue IBYX MNPsIMBIX Ha IUIOCKOCTH, NapajuleibHbIE
6.2 npsIMbIE, TIEPIICHANKYIISIPHBIE TPSMBIC
W3mepeHre pacCTOSIHUI: MEXAy ABYMs TOYKAMH, OT TOYKHA 1O MPSMOM,
6.3 JUITMHA MaplIpyTa Ha KBaJpaTHON CETKe
6.4 | M3mepeHue U NOCTPOEHUE YIJIOB C MIOMOILBIO TPAHCIIOPTHPA
6 Buael TpeyroibHUKOB: OCTPOYTOJBHBIN, MPSIMOYTOJbHBIN, TYNOYTOJbHBIMH,
S paBHOOEPEHHBIN, pAaBHOCTOPOHHUI
YerbipexyroiabHukK. I[IpAMOyroiabHUK, KBaJpar: HCHOJIb30BAHHE CBOMCTB
6.6 CTOPOH, YIJIOB, TUAarOHAJIEH
N300paxkeHre reoMeTpuueckux (uryp Ha HEIMHOBAaHHON Oymare c
6.7 | MCIIOJIb30BAaHUEM LIUPKYJIS, JIMHEWKH, YTOJIbHUKA, TPAHCIIOPTHPA.
[TocTpoenus Ha kieTyaToi Oymare
6.8 | IlepumeTp MHOTOYTOJFHUKA
[lonsiTue  muomanu  GULYphl, E€OUHULBI  WU3MEPEHHS  IUIONIAJIM.
6.9 | [IpubnmxkeHHoe M3MepeHue miomanu Guryp, B TOM 4YUCJIEe Ha KBaApaTHON
CEeTKe
6.10 | [TpubnuxeHHOE U3MEPEHUE AITMHBI OKPY>KHOCTH, TIJIOIIAAN Kpyra
1 CummeTpus: LEHTpaJIbHas, oceBast u 3epKaJIbHAs.
6. [TocTpoeHre CUMMETPUYHBIX (PUTYP
Harnsinaobie MPEICTABICHHUS 0 MPOCTPAHCTBEHHBIX durypax:
napajuienenunesn, ky0, npusma, nupaMmuia, KOHyc, HUJIUHAP, map u cdepa.
6.12 N3o0paxkenne  mpocTpaHCTBeHHBIX  (uryp.  Ilpumepsr  pazBepTok

MHOTOTPaHHMKOB,  IWIMHApa W  KoHyca. Co3maHue  Mojenen
MIPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpOBOJIOKH, MIIACTUIINHA U IPYTUX
MaTepuaIoB)
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6.13

[Tonsitne oObeMa, equHUIBI U3MEPEHHS o0BbeMa. OOBEM MPSIMOYTOILHOTO
napajienenuneaa, kyoa

7 KJIACC IlpoBepsieMble TPeOOBAHUSA K Pe3y/JIbTATAM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NMPOTrPaMMBbI

Kon IIpoBepsiemMble IPEAMETHBIE PE3YIbTATBI OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa30oBaHMUs
pesynbrara
1 Uuca v BBIYUCIICHHUS
11 BelmonesATh,  coyeTas  yCTHBIE W INIHCbMEHHBIE  IIPUEMBI,
' apu(meTnyeckue IeUCTBUS C pallMOHAIBHBIMU YUCIAMU
Haxonute  3Ha4eHWs]  YMCIOBBIX  BBIPAKEHUW,  MPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOBI U IPUEMBI BBIYMCICHUS 3HAUYCHUH TPOOHBIX
BBIPKEHU, COIEpKAIINX OOBIKHOBEHHBIE U AECITUYHbBIE APOOU
[lepexomuTs OT oOXHOM (OpPMBI 3alMUCHU 4YHCEN K Jpyrou
(mpeoOpa3oBbIBaTh  AECCATHYHYIO  JpoOb B  OOBIKHOBEHHYIO,
1.3 OOBIKHOBEHHYIO B JECSITUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
NECATUYHYIO IPOOb)
1.4 CpaBHHBaTh U YIIOPSIIOYMBATH PALIMOHAJIBHBIE YHCIIA
1.5 OxpyrJsITh yncna
BbINONHATS MPUKUAKY U OLEHKY pe3yJbTaTa BBIYMCICHUMN, OLICHKY)
1.6 3HAQYEHUH YUCIIOBBIX BBIPAKEHNN. BBINOIHATL 1ENCTBUS
CO CTETMEHSAMHU C HAaTypaJIbHBIMU MTOKa3aTeIAMU
[TpuMeHsTh MPU3HAKKU IETUMOCTH, PA3JIOKEHHE HA MHOKUTEIH
1.7 HaTypaJbHbIX YUCEI
PemaTte  mpakTUKO-OPUEHTUPOBAHHBIE  3aJaud, CBSI3aHHBIE C
OTHOLIEHUEM BEJIMYMH, MIPONOPLUOHAIBHOCTBIO BEJINYMH,
1.8 MPOLIEHTAMH, WHTEPIPETUPOBATH PE3YJbTAaThl pEIIECHUs 3aJady C
Y4€TOM OTpaHUYE€HMM, CBA3AHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBIX
00BEKTOB
2 AnreOpanyeckre BbIpaKeHHs
5 Hcnonp30BaTh ainre0panyecKkyrd TEPMUHOJIIOTHMIO M CHUMBOJIUKY,
A1

IPHUMCHATH €€ B ITPOLIECCC OCBOCHUA y‘IC6HOFO Marcpuraia
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2.2

Haxonute 3HaueHHs  OYKBEHHBIX BBIPQKECHHU MPU  3aJaHHBIX
3HAYCHUAX IIEPEMEHHBIX

2.3

BeinoaHaTe HpCO6p330BaHHH HCJIOI0 BBIPAXKCHUA B MHOI'OYICH
IPHUBCACHUCM HOI[O6HBIX cllaracMmbIX, PpaCKpbITUCM CKOOOK

2.4

BbINOMHATh yMHOKEHUE OJJHOWICHA HA MHOTOWIEH U MHOTOWIECHA Ha
MHOTOWIEH, TPUMEHITh (POpPMYJbI KBajgpara CyMMbl W KBajpara
pa3HOCTH

2.5

OCylIecTBIATh  Pa3j0KEHUE MHOTOWIEHOB Ha MHOXUTEIH C
MOMOILbIO BBIHECEHUS 332 CKOOKHM OOILEro MHOKUTENS, TPYINIUPOBKU
CJIaraeMblX,

npuMeHeHus1 (POPMyYJI COKPAILIEHHOTO YMHOKEHHUS

2.6

HpI/IMCHSITB Hp€O6paBOBaHI/IH MHOT'OYJICHOB IJIs PCIICHUSA PA3JIMYHBIX
3aJla4 U3 MaTCMaTuKU, CMCKHBIX IIPECAMCTOB, U3 peaHBHOﬁ IIPAaKTUKH

2.7

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATypPaJIbHBIMU ITOKA3aTEISMHU
JUIsL IpeoOpa30BaHUs BBIPAKEHUI

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemlare nuHEWHBIE YpaBHEHHS C OJHOM NEPEMEHHOW, NPHUMEHSS
IIPaBUJIA IIEPEX0JA OT UCXOAHOIO YPAaBHEHUS K PABHOCUIIBHOMY €MY.
[IpoBepsTh, ABASAETCA JIM YUCIO KOPHEM YPaBHEHUS

3.2

[IpumensaTe rpaduyeckue METONbl MPU PEHICHUH  JMHEHWHBIX

YPaBHEHUM U UX CUCTEM

3.3

[ToxOupaTs IpuUMEPHI Map YUCEN, SIBISTIONTUXCS PEIICHUEM JIMHEHHOTO
YpPaBHEHUSI C ABYMSI IEPEMEHHBIMU

3.4

CTpouTh B KOOPAMHATHOM IJIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHUS
C IByMs MEPEMEHHBIMU; MOJIb3YACh rpad)MKOM, TPUBOJUTH MTPUMEPHI
pELIEHUs YpaBHEHUS

3.5

Pemats cucteMbl AByX JINHEWHBIX YPABHEHHUU C IBYMS IIEPEMEHHBIMU,
B TOM YHCJIe TpapUUIECKH

3.6

CocTaBnsiTh U pellaTh JUHEHHOE YPABHEHUE WUJTU CUCTEMY JIMHEHHBIX
YpaBHEHUI MO YCIOBUIO 3aJa4, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4yM MOJYyYEHHBIN pe3yabTaT
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Koopnunate! u rpaduku. OyHkmu

N300paxkaTh Ha KOOPJAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIHE

4.1 3aJlaHHBIM KOOpJIMHATaM, JIyud, OTPE3KH, WHTEPBAJIbl, 3aIUCHIBATH
YHCIIOBBIC TPOMEXYTKH Ha alNreOpandeckoM s3bIKe
4.2 OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3a/1aHHBIM
' KOOpJIUHATAM
43 Crpouts rpadguku nuHeiHbIX GyHKIUNA. CTpouTh rpaduk QyHKINN Y
' = x|
OnuceiBaTh C MOMOIIBI0 (DYHKIUNA M3BECTHBIE 3aBHCHMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSHME, LEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIIBHOCTD, BPEMsI, 00BEM pabOThI
4.5 Haxonuth 3HaueHHe (PYHKIIMU 110 3HAUECHHIO €€ apryMeHTa
[Tonumate rpaduyeckuil crmoco0d TMpeAcTaBIEHUS U aHaAJIK3a
4.6 uH(pOpMaInK, U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMALUIO
U3 rpa)MKOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEH
5 BeposaTHOCTh U CTaTUCTHKA
YuraTte nHMOpMAIINIO, TPEICTABICHHYIO B Ta0IHMIIaX, HA AUAarpaMMax,
5.1 MPEJICTaBIISATh JaHHBIC B BUJE TAOJHII, CTPOUTH AUATPAMMBI
(cTronbukoBeIe (CTOIOUATHIC) U KPYTOBBIE) 10 MACCUBAM 3HAYCHHI
£ 5 OnuceiBaTh W HWHTEPIPETUPOBATh PEATbHBIC YHCIOBBIE JaHHBIE,
' MIpE/ICTaBJICHHbIE B TA0JIMIIAX, HA TMarpaMmax, rpadukax
Hcnons3oBaTh JUISS  ONMCaHUSl  JTaHHBIX CTaTHUCTUYECKUE
5.3 XapaKTePUCTHKU: cpefHee apupMeTHIecKoe, MeInaHa, HauboJbIIee U
HaUMEHbBIIIEe 3HAYCHUS, pa3Max
HNmeTs mpencraBieHue O CIIy4YaliHOM W3MEHYMBOCTH Ha INpUMeEpax
5.4 IeH, (U3NYECKUX BEIWYMH, aHTPOIIOMETPUYCCKUX [aHHBIX, UMETh
IIPEACTABICHNUE O CTATUCTUYECKON YCTOMUYNBOCTH
6 ['eomerpus
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Pacnio3naBaTh M3y4eHHbIE T€OMETpUUYECKUE (DUTYPBHI, ONPEICNATh UX
B3aMMHOE PaCIOJIOKEHUE, HU300pakaThb TEeOMETpUUYECKHEe (QUrypsl,
6.1 BBITIOJIHATh YEPTEXKHU MO YCIOBHUIO 3ahaud. V3MepsATh JMHEWHBIE U
YIJIOBBIE BEJIMYMHBI. Pemarh 3agaun Ha BBIYMCIEHUE JJIMH OTPE3KOB
Y BEJIMYMH YTJIOB

Jenatb rpyOyI0 OLEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYUH MPEIMETOB B
6.2 peaabHOM KU3HH, pa3MEpPOB MPUPOAHBIX O0BEKTOB. Paznuuarh

Pa3MECPbI 3TUX 00BEKTOB IO MOPAIKY BCIMINHBI

6.3 CTpouTh 4yepTekKu K T€OMETPUYECKUM 3a/1a4am
[Tonb3oBaThCs IpU3HaKaMu paBeHCTBa TPEYrOJIbHUKOB,
6.4 UCIONIb30BaTh  NPU3HAKM M CBOMCTBA  PaBHOOEIPEHHBIX

TPCYI'OJIBHHUKOB IIPpU PCIICHHUHU 3aJa4

HpOBOIII/ITB JJOT'MYCCKHC PACCYIKACHUA C HCIIOJIb30BaHHCM

6.5
IrCOMCTPHUUCCKHUX TCOPCM

[Tonp3oBaThCs IIpU3HaAKaMH PaBCHCTBA IMPAMOYTOJIBHBIX
6.6 TPCYT'OJIBHHUKOB, CBOMCTBOM MCAHMAHBI, HpOBGI[GHHOﬁ K THIIOTCHY3C
NpAMOYT'OJIBHOI'O TPCYIrOoJIbHHUKA, B pCIICHUH I'COMCTPUYCCKHX 3aaa4

OnpenensaTe napajuieabHOCTh MPSAMBIX C ITOMOUIBIO YTIIOB, KOTOPBIE
oOpasyeT ¢ HUMU cekymias. Onpeaensarb napamuieIbHOCTh MPSIMBIX C
MOMOIIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOM MPSIMOM JO TOUYEK
IPYrou npsMoun

6.7

6.8 PemaTs 3aaumn Ha KjeTd9aTol Oymare

[TpoBOAUTH BBIYMCICHUS M HAXOJIUTh YHUCIOBbIE U OYKBEHHBIE
3HAQYEHUSA YIJIOB B TEOMETPUYECKHUX 3aJadax C MCIOJIb30BAHUEM
6.9 CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOT'OYTOJIbHUKOB, CBOWMCTB YIJIOB,
OoOpa30BaHHBIX MpPH MEPECEUCHUU [IBYX MapajUIeNIbHbIX MPSIMbIX
cekylen. Pemars npakTruyeckue 3a1a4u Ha HAXOXKIEHUE YTIIOB

Brnanerp TNOHATMEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh
6.10 OTpenensATh OUCCEeKTPUCY YIJIa U CEpeAMHHBIN MEePHeHIUKYJSp K
OTpe3Ky KaK F€OMETPUUYECKHE MECTA TOUYEK

@OopMyIUpPOBAaTh ONPEACIICHUS OKPYKHOCTH W Kpyrda, XOpIbl H
6.11 IMaMETpa OKPYXKHOCTH, IIOJb30BaTbCA HX CBOWCTBAMH. YMETh
IIPUMEHSITH 3TU CBOMCTBA IIPU PEIICHUU 3a1a4
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BJ'IaI[eTB MOHSITHEM ONHCAHHOM OKOJIO TPCYIOJIbHUKA OKPYKHOCTH,
YMCTb HAXOAUTb €€ LICHTP. ITonp3oBaThCs (baKTaMI/I O TOM, 4YTO

6.12 OHMCCEKTPUCHI YTIIOB TPEYrOJbHUKA EPECEKAIOTCSA B OJHOU TOUKE, U O
TOM, UTO CepeIMHHBIC MEPIIEHIUKYISPbI K CTOPOHAM
TPEYTOJbHUKA MIEPECEKAIOTCSl B OJHON TOUKE
Brnanerp mNoOHSATHEM KacaTEeIbHOW K OKPYKHOCTH, TOJb30BaThCA
6.13 TEOpEeMOM O TEPHeHAUKYJISIPHOCTH KacaTeJbHOM U  paauyca,
MPOBEJEHHOIO K TOUKE KacaHus
6.14 [Tonp30BaThCs MOPOCTEUIIMMU TEOMETPUUYECKUMHU HEPABEHCTBAMHU,
' MMOHUMATh UX MPAKTUYECKHUI CMBICI
6.15 [IpoBOANTE OCHOBHBIE TE€OMETPUUYECKUE IOCTPOEHUS C TOMOIIBIO

LHUPKYJIS U JTUHEUKU

HpOBepﬂeMue AJIEMEHTHBI COACPKAHUSA

Kon [IpoBepsieMblii JIEMEHT COJEPHKAHUS
1 Uucna u BEIYUCIIEHUS
Jpo6u OOBIKHOBEHHBIC W JECSITHUHBIE, TIEPEXO] OT OJHON (HOPMBI 3aITUCU
1.1 npoOeit k napyroi. [loHsTHE pallMOHAIBLHOTO YMCIA, 3alUCh, CPABHEHUE,
YIOPSI0YMBAHHUE PAIIIOHATBHBIX YUCEIT
Apudmernueckre NEUCTBHS C pallMOHAIbHBIMU yHMciaMmu. Pemienue 3amay
12 1y peasbHOM MPAKTUKU HA YacTH, Ha IPOOH
13 CreneHb ¢ HaTypajbHBIM TIOKa3aTelleM: OMpEeeieHHue, MpeoOpa3oBaHHe
' BBIPXCHUI Ha OCHOBE OTIPEACIICHUS, 3aITUCh OOBIINX YHCEI
[TporieHTHI, 3aMMCch MPOIICHTOB B BUJE APOOH U IPpOOH B BUJIE MPOIIEHTOB.
14 | Tpu ocHOBHbIE 3aJauvl Ha MPOLEHTHI, pELICHHE 3a4a4 M3 pPealbHOU
IPAKTHUKU
[Tpumenenue NPU3HAKOB JEIUMOCTH, Pa3IOKEHUE Ha
1.5 MHO>KUTEJIN HATypaJbHbBIX YUCEIl
16 PeanbHble 3aBUCMMOCTHM, B TOM uucie Tmpsmas W oOpaTHas
' IPOTIOPIUOHATLHOCTH
2 AnreOpanyeckre BbIpaKEHUS
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[IepeMmeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. [lomycTuMBbIe

2.1 3HAYEHUS IEPEMEHHBIX
[IpencraBienue 3aBUCUMOCTH MEXIAY BeTUYMHAMU B BHJI€ (DOPMYJIBI.
2.2 Breraucnenns mo hopmynam
23 [IpeoOpa3zoBanre OYKBEHHBIX BBIPAKCHUI, TOXIECTBEHHO
' paBHbBIE BBIPAKECHHS
2.4 CBoiiCTBa CTENEHU C HATYPAJIbHBIM IMOKAa3aTelIeM
OpnHowiensl 1 MHOTOUIEHBl. CTenenb MHOTO4YIeHa. ClioKeHue, BBIYNTAHUE,
2.5 YMHOXEHHUE MHOTOWICHOB
@opMyJibl COKpPALIEHHOTO YMHOMKEHMS: KBaJpaT CyMMbl M KBaapar
26 pasHoctn. PopMyna pa3HOCTH KBAaApaToB. Pa3iiokeHMe MHOrOWIEHOB Ha
MHOKUTEIN
3 YpaBHeHUs
VYpaBHeHUe, KOpPEHb YpaBHEHHMs, MpaBwia MpeoOpa3oBaHUsS YpaBHEHUS,
3.1 PaBHOCWJIBHOCTh YPaBHEHUM
JluHeliHOe ypaBHEHME C OJHOM NEPEMEHHOM, YKMCJIO KOPHEH JMHEHHOIO
3.2 YPaBHEHUSI, PEIICHUE JINHENHBIX YPABHECHUI
CocraBneHue ypaBHEHHUH 110 yCIOBUIO 3aa4M. PerieHne TeKCTOBbIX 3a1a4 C
3.3 ITOMOIIBIO YPaBHEHUIN
3.4 JIuneiiHOoe ypaBHEHUE C ABYMs IEPEMEHHBIMU U €r0 rpapuk
CucreMa IByX JIMHEHMHBIX YpaBHEHUU C JIByMs NEepEeMEHHbIMU. PermeHue
35 CUCTEM YypaBHEHHMH cmocoOboM moAcTaHOBKU. [IpuMmepsl penieHus
TEKCTOBBIX 337124 C [IOMOILBIO CUCTEM YPAaBHEHUU
4 Koopnunate! u rpaduku. OyHkimm
4.1 Koopaunara Touky Ha nmpsaMoi
YucnoBele  NpOMEKYTKH. PaccrosHme  Mexay  AByMsS  TOYKaAMHU
4.2 KOOPJAWHATHOM MPAMOMN
43 [IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa

TOYKH Ha KOOp,Z[I/IHaTHOﬁ IINTIOCKOCTH
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4.4

[Tpumeps! rpaduxos, 3a1aHHbIX popMynamu. UteHne rpadukoB peanbHbBIX
3aBUCUMOCTEN

4.5

[Monsitue pynkuuu. I'padux ¢pynkuu. CoiicTBa QyHKIINN

4.6

Jluneiinas Gynkuus, ee rpaduk. ['paduk pynkumn y = |X|

4.7

['padraeckoe perieHre TMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX
YpaBHECHUU

BCPO}ITHOCTI) N CTAaTUCTHUKA

5.1

[IpencraBnenrie JaHHBIX B BUAE TaOIuI, [auarpamm, rpadUKoB.
3anonHeHue TaOJMWL, YTEHHE W TOCTPOEHUE Juarpamm (CTOJOMKOBBIX
(cronbuathix) M KpyroBbix). UTeHue rpaduKoB peanbHBIX IMPOIECCOB.
W3pneyenne wHPOpMAIMM U3 OUMarpaMM H TaOJWIl, HCIOJb30BAHHE H
UHTEPIIpETaNs JaHHBIX

5.2

OmnwucarenpHas CTAaTUCTUKA: CpelHEe apu(METHUYECKOe, MEANAHA, pa3Max,
HauOonblllee ¥ HauMEHblIee 3HaueHUs HaOOpa YHCIOBBIX JIaHHBIX.
[IpumMeps! cinydyallHOW N3MEHYHUBOCTH

5.3

CrnyuyaliHbIN SKCHIEpUMEHT (OIBIT) U ciydaiiHoe coObiThe. BepostTHOCTh 1
yacToTa. Pojib MajJOBEpOSITHBIX U MPAKTUYECKH JTOCTOBEPHBIX COOBITUM B
npupoge W B oOmecTtBe. MoHeTa W WurpajgbHas KOCTb B TEOPUHU
BEPOSITHOCTEN

5.4

I'pad, BepmmHa, pedpo. Crenenp BepunHbl. Yuciao pedep U cymmapHas
creneHb BepiiuH. [IpeacrtaBienue o cBsi3HOcTH rpada. Llenu um UUKIIBL
[Tytu B rpadax. O6xox rpada (ditnepos myth). [Ipencrasnenne 06

OpUEHTHUPOBaHHOM rpade. Pemenue 3a1au ¢ moMouibio rpados

I'eomerpus

6.1

Hauvanbnble nonsatus reomerpuu. Touka, mnpsmas, OTPE30K, JIyd. YTOJI.
Bunbl yrnos. BepTukanbHble W CMEXHBIE yIyibl. buccekrpuca yria.
Jlomanasi, MHoOroyrospHuk. IlapajuiennbHOCTP W NEPNEHAUKYISAPHOCTH
MPSAMBIX

6.2

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBOMCTBa OCEBOM CHUMMETPHUHU.
[IpuMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE

6.3

OCHOBHBIE IOCTPOEHHUS C IOMOILBIO HUPKYJIA U TUHEHKH. TpPEeyroyibHUK.

BricoTa, Mennana, OMCCeKTpuca, iX CBOMCTBA

6.4

PaBHOOEIpEeHHBIN | PAaBHOCTOPOHHHUH TPEYrOJIbHUKHU.
HepaBeHcTBO TpeyronbHuKa
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6.5

CBoiicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIBHUKOB

6.6

CpoiicTBa W TNpU3HAKK MapaliedbHBIX npsMbix. CymMmMa  yrioB

TPEyTOJbHHUKA. BHENIHUE yTiIbl TPEYroJIbHUKA

6.7

[IpsimoyronbHbI  TpeyroiabHUK. CBOWCTBO MeAMAaHbl MNPSIMOYTOJIBHOTO
TpPEYroJibHUKa, TIPOBEIEHHONM K runorenyse. llpusHaku paBeHCTBa
PSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIbHBIN TPEYTOJIBHUK C YTIIOM

B 30°

6.8

HepaBeHnctBa B reomMeTpuu: HEPAaBEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O
JUIMHE JIOMaHOHM, Teopema O OoJblIeM Yyrjie | OOoJblled CTOPOHE
TpeyroyibHUKA. [lepneHauKysap u HaKJIOHHAs

6.9

['eomeTpuueckoe MeCcTO TOYEK. bHccekTpuca yria W CEpeIHHHBIN
MEPIEHIUKYJIAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK

6.10

OKpyXHOCTb W KpYyI, XOpJa M JHAMETP, HMX CBOMCTBA. B3anmmuoe
pPacCIIOJIOKEHUE OKPYXKHOCTH M mpsimoi. KacarenpHas © cekymas K
OKPY’KHOCTH

6.11

OKpyXHOCTb, BIMICaHHAA B YroJl. BnucanHas u onucaHHasi OKPY>KHOCTH
TPEYTrOJbHUKA

8 KJIACC IlIpoBepsiemble TPeOOBAHUA K pPe3yJibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

Kon [IpoBepsieMble MPEIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOT0 00pa3oBaTeIbLHOM IPOTPaMMBbl OCHOBHOT'O OOIIET0 00pa30BaHUs
pe3ynbTara
1 Yucna v BEIYUCIICHUS
Hcnonp3oBaTh  HayaibHBIC  MPEACTABICHUS O  MHOXECTBE
11 JEHCTBUTEILHBIX YHCEIT Ui CPABHEHUS, OKPYTJICHUS U BBIYUCIICHUH,
' N300pakaTh JCHCTBUTEIBHBIC YHCIA TOYKAMHU Ha KOOPAWHATHOM
PSAMOMN
[IpuMeHsaT, TIOHATHE apU(PMETHUUECKOTO KBaJIpaTHOTO KOpPHS,
HAaXOJUTh KBAJpPATHbIE KOPHH, WCIOJB3YS MPU HEOOXOIMMOCTH
1.2 KaJIBKYJISITOD, BBITIOJTHSTh npeodpa3zoBaHus BBIpaXCHUH,
CoJIepIKallliX KBaJpaTHbIe KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH
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1.3

HUcnonp3oBate 3amucu OOJBINMX W MaJbIX 4YHCEI C MOOMOIIBIO
JEeCATUYHBIX ApoOel u creneHel yucna 10

AnreOpanyeckue BbIpaKeHUs

2.1

[IpyuMeHATP MOHATHE CTENEHU C LEJIbIM I10KA3aTeJIeM, BBIIOJHITh
npeo0pa3oBaHus BBIPAKCHUM, COACPKAIUX CTEICHH C IIEJIBIM
roKasaresiaemM

2.2

BBIMOMHATE  TOXKIECTBEHHBIE  MpeoOpa3oBaHUs  pallMOHATBHBIX
BBIDAKCHUM HA OCHOBE IMpPAaBWUJI JCWCTBHM HAJ MHOTOWICHAMH U
anredpandyecKuMu ApoosiMu

2.3

PaCKHaI[I)IBaTB KBaIIpaTHBIﬁ TPCXWICH Ha MHOKHNTCIINU

2.4

[IpumensaTh npeoOpa3oBaHUsl BBIPAKEHUH ISl PEIICHUS] Pa3IMYHbIX
3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 PEATHbHOU MPAKTUKHU

YpaBHEHUS U HEPABEHCTBA

3.1

Pemats HHHCfIHI)IG, KBaApPAaTHBIC YPABHCHUA MW PALOUOHAJIBHBIC
YpaBHCHUA, CBOAAIIMCCS K HUM, CHCTCMbI JIBYX ypaBHeHI/Iﬁ C AByMs
MNCPCMCHHBIMHA

3.2

[IpoBoaNuTE TPOCTEHIINE WCCIEAOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHUW, B TOM 4YHCI€ C TNPUMEHEHHEM TrpapudecKux
npejcTaBieHui (ycTaHaBIMBaTh, UMEET JIM YPAaBHEHHE WJIM CUCTEMa
YpaBHEHUI PELICHUS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE)

3.3

[lepexoguTe OT cioBecHOM (OPMYJIMPOBKM 3aJayd K €€
anredpandeckoil MOJENNU C TIOMOIIBI0 COCTABJICHUSI YPABHCHUS WIIU
CUCTEMbl ypaBHEHUW, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3ysbTaT

3.4

IIppuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB [UJI1 CPaBHEHMA,
OLICHKH, pellaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOU U UX
CUCTEMBI, AaBaTh rpa)UuECKyI0 WLTIOCTPALIMIO0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU
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4.1

[lormmMaTe W HCMOIB30BAaTh (PYHKIIMOHAIBHBIC TIOHSATHS W S3BIK
(TepMUHBI, CHMBOJHUYECKHE OOO3HAYCHWsI), OMPEACIATh 3HAUYCHUE
GyHKIIMMA IO 3HAYEHUIO apTryMEHTa, ONMPEICIsIiTh CBOMCTBA (YHKIIUN
o ee rpaduky

4.2

k

CTpoutb rpaduKH IeMeHTapHbIX GyHKImi Buga: YO |y = X2, X
R . .
y = X°, Y = |X|, omuChIBaTh CBOMCTBA YUCIIOBOM (QYHKIIMH IO €€
rpaduky

BGPOHTHOCTB U CTaTUCTHKaA

5.1

W3Bnekats U mnpeoOpa3oBbIBaTh MH(OPMALINIO, MPEICTABICHHYIO B
BUJE TaOJHIl, quarpamm, rpaukoB, MPEACTABIATH JaHHBIC B BHJIE
Ta0JIHLI, JUarpaMm, rpauKkoB

5.2

OnucelBaTh JaHHBIE C TOMOIIBK) CTATUCTUYECKUX ITOKA3aTEJEeu:
CpPEIHUX 3HAYE€HUH W Mep pacceuBaHus (pa3max, IUCIEpPCUS U
CTaHJIaPTHOE OTKJIOHEHNUE)

5.3

HaxoauTh 94acTOTHI YHMCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM
YHCJIC 110 pe3yJbTaTaM U3MEPEHUIN U HaOII0CHU N

5.4

Haxonuth BEpOSTHOCTH CIIy4alWHBIX COOBITUIM B ONBITAX, 3HAS
BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU

5.5

Hcnonb3oBaTh  rpadguueckue  MOJACIU:  JIEPEBO  CIIy4ailHOTO
DKCHEPUMEHTA, JUArpaMMBbl DUJIepa, YUCIIOBas IpsMast

5.6

OnepupoBaTh MOHATUSIMU: MHOXECTBO, IMOJMHOKECTBO; BBITIOIHATH
omepalMd  HaJl  MHOXECTBaMM: OOBEIMHEHHUE, IepeceueHue,
JIOTIOJTHEHUE; TMEPEUYUCIATh DJIEMEHThl MHOXECTB, IPHUMEHSTH
CBOMCTBA MHOKECTB

5.7

Hcnonb3oBaTh rpapuyeckoe MPeACTaBICHUE MHOMKECTB W CBs3ei
MEXIy HUMU JUIsl OIMCAHUS MPOLIECCOB U SIBJICHUM, B TOM YHCIIE NPU
pelIeHny 3a7a4 U3 IPyrux y4eOHbIX IPEIMETOB U KYpPCOB

I'eomeTpust
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6.1

Pacrio3naBaTtb OCHOBHBIC BHUAbI YCTBIPCXYI'OJIbHUKOB, HUX 3JICMCHTEI,
MOJIb30BaThCS X CBOMCTBAMHU IIpH PCUHICHUH I'COMCTPHICCKUX

3aaad

6.2

HpI/IMCHSITI) CBOMCTBA TOYKH MNEPCCCUYCHUA MCANAH TPCYT'OJIbHUKA

(meHTpa Macc) B pelieHry 3a1a4

6.3

Brnagete moHsTHEM CpegHEW JIMHUM TPEYTroJIbHUKA W TpaIeluu,
MIPUMEHATh WX CBOWCTBA NpPU PEHICHHWM T'€OMETPUYECKHUX 3a]1ad.
[Tosnb3oBathes Teopemont Dasieca U TEOPEMOU O MPOMOPLUHOHAIIBHBIX
OTpPE3Kax, MPUMEHSATh UX ISl PEIICHUS] TPAKTUYECKUX 3a/1a4

6.4

[IpumeHsATh mnpu3HaKW MOAOOMS TPEYTOJIBHUKOB B  pPELICHUU

TCOMCTPHUUCCKUX 3aJlavd

6.5

[Tonb3oBaThcs Teopemoii [udaropa i pemieHns reoMeTpUIECKUX U
npakTudeckux 3aaad. CTpouTb MaTeMaTHYeCKyld MOJellb B
MPaKTUYECKUX 3aJ]a4aX, CAMOCTOSATENIBHO JIeNIaTh YEPTEXK U HAXOJIUTh
COOTBETCTBYIOIIIHNE IJTUHBI

6.6

BJ'Ia)ICTB IOHATHUAMU CHUHYCA4, KOCHMHYCAa M TaHI'CHCA OCTPOIo YyrIija
MNpAMOYT'OJIBHOI'O TPCYTOJIbBHHKA. [Tonp30BaThCsl ATUMHU MOHSITUSIMU
AJI1 pCIICHUSA ITPAKTUYCCKHX 3aaa4

6.7

Beruncnars (pa3iuuHbIME CHIOCOOAMM) IUIOMIAJL TPEYrojdbHUKA M
IJIOMIAM MHOTOYTOJIbHBIX (GUryp (MOJb3ysch, T/A€ HEOOXOIUMO,
KaJIBKYJIATOpOM). [IpUMEHATH MOTyYeHHBIC YMEHHS B MPAKTHYCCKUX
3a/1ayax

6.8

Brnagetp  MOHATHMSMM  BIOMCAHHOTO W ILIEHTPAJbHOTO  YIJja,
MCIIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX YIUIAX, YIVIaX MEXIY XOpAamMu
(CeKyIuMH) U yIjie MEXKIY KacaTeJIbHOM W XOPAOW MpHU PEelICHUH
F€OMETPUYECKUX 3a]1a4

6.9

BJ'IaI[eTB IMOHATHUCM OIIMCAHHOI'O YCTBIPCXYTI'OJIbHUKA, TIPUMCHIATH
CBOMCTBA OIMHMCAHHOTO YCTBIPCXYTOJIbHUKA IIPpU PCIICHUHA 3a1a4

6.10

HpI/IMeHHTB I[MIOJIYUCHHBIC 3HAHUA Ha IIPAKTHUKEC — CTPOUTH
MaTEMAaTH4YCCKUEC MOACIN AJI1 3adad peanLHoﬁ JKN3HU WU IIPOBOJUTDH
COOTBCTCTBYIOIIHUEC BBIYHUCJICHHUA C IPUMCHCHHUECM HOI[O6I/I$I

Y TPUTOHOMETPUH (TIOJIb3YACH, IA€ HEOOXOUMO, KATbKYJISITOPOM)

IIpoBepsieMble 3J1eMeHTBI COePKAHUSA
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Kox

[IpoBepsieMblil 2IIEMEHT COIEPKAHUS

1 Yucna u BEIYUCIIEHUS
KBagparubiii kopeHb u3 uucna. [loHsATne 00 HppauMOHAIBHOM YHCIIE.
11 JlecsaTnaHbIe TPUOIMIKEHUS UPPANTMOHATBLHBIX YHCE
CpoiicTBa apupMeTUUYECKUX KBaJIPaTHBIX KOpPHEH M MX NPUMEHEHHE K
1.2 npeoOpa30BaHUIO YHCIOBBIX BhIPAKEHUN U BEIYMCIICHUSM.
JlercTBUTENBHBIC YMCTIa
1.3 Crenensb ¢ LEIbIM NTOKa3aTeIeM U ee cBoiicTBa. CTaHaapTHas 3alUCh YUCa
2 AnreOpanyeckre BbIpaKeHUS
KBanpaTHsiii TPEXWICH, PAa3JIOKEHUE KBaJpaTHOTO
2.1 TpexusieHa Ha MHOKUTEIH
2.2 | AnreGpanueckast Apo6b. OCHOBHOE CBOICTBO alreGpandeckoii [pobu
2.3 CrnoxeHue, BRIYMUTaHUE, YMHOXKEHHE, JIeJICHUE allreOpandecKux Apooei
2.4 PannonanpHbIe BRIpRXXEHHS U X TTPpeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
KBaaparHoe ypaBHeHue, popmyiia KOpHEH KBaIpaTHOTO YPaBHEHUS.
3.1 Teopema Buera
3.2 Pemienne ypaBHEeHM, CBOIAIINXCS K JIMHEMHBIM U KBaJIPATHBIM
3.3 [Ipocreiime qpoOHO-parMOHAIBHBIC YPABHEHUS
['paduyeckas unTepripeTanusi ypaBHEHUN ¢ IByMs IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPABHEHUM C IBYMs IlepeMeHHBIMU. [Iprmepsl pemenns cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEpEMEHHBIMU
3.5 Pelienrie TEKCTOBBIX 3aj/1au aaredpandyeckuM Crocooom
3.6 | YucnoBble HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0HOM ITEpEMEHHOU
3.8 PaBHOCHIILHOCTH HEPABEHCTB
3.9 JluHeliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHON
3.10 | Cucremsr muneiinbIX HEPABEHCTB C OJHON NIEPEMEHHON
4 OyHKIIMU
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[Tonstue dyakmuu. OOmacTe ompenencHUsT W MHOXKECTBO 3HAYEHUN

4.1 bynkuun. CrocoObl 3a1aHust PyHKIUN
4.2 Tpadux byskimn. YreHre cBoiicTB GYHKIHM 110 ee rpaduKy
4.3 | Ilpumepsl rpadukoB QYHKIUH, OTPAKAIOUIUX PeaIbHbIE TPOLIECCHI
@OyHKIMH, OTIUCHIBAIOLINE MPSMYIO U 00paTHYIO MPONOPIMOHATIbHbBIE
44 3aBUCUMOCTH, UX TpapuKu
2 3
4.5 OyHKun Y = X°, Y = X
46 | DPynkiumyd X ,Vg= ]
4.7 | I'papuueckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHUN
5 BeposTHOCTB M cTaTHCTHKA
51 [IpencraBiieHre TaHHBIX B BUJE TAOJIHII, TMarpaMm, rpaduKoB
5 MHOXEeCTBO,  PJIEMEHT  MHOXECTBA,  IOJMHOKECTBO. Onepauuu
S.
HaJ MHOXKECTBaMH: 00bEIMHEHHE, IEPECeUCHHE, JOTIOTHEHNE
£ 3 CaoiicTBa  omnepanmii HaJl MHOKECTBAMMU: [IEPEMECTUTEIBHOE,
' COYETaTeNbHOE, PACTIPEAETUTENILHOE, BKIIOUEHHUS
Hcnonp3oBanue rpaduyeckoro MpeaAcTaBICHUS MHOXECTB JJIsi ONMHMCAHUs
54 pealIbHBIX MPOLIECCOB U SIBJICHUH, IPU PELICHUU 3a]1a4.
W3mepenne paccenBaHus JaHHBIX. JlMcnepcus W CTaHIApTHOE OTKIOHEHHE
55 quciosbix HaOopoB. Jluarpamma paccenBaHUsI
OnemeHTapHble CcOObITHS ciay4yaiiHoro omnbita. CoydaiiHble COOBITHSA.
BepositHocTi  coObITHII. ONBITEI ¢ PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
56 | cobBrmmM. Cnyyaitnpiii  BbIOOp. CBSI3pb MEXAY MAaJOBEPOATHBIMH U
IPAKTHYECKHU JOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKE
JepeBo. CBoiiCcTBa [€pEBBEB: E€AUHCTBEHHOCTh IIYTH, CYIIECTBOBAHHE
5.7 | BHUCSYEW BEpPIUIUHBI, CBSI3b MEXIY YHUCIOM BEpIIMH MU YUCIOM pebep.
[IpaBuno ymHoxxenus. Pemenne 3agad ¢ nomoipto rpadoB
[IpotuBomnonoxkueie coObiTus. Juarpamma Oiinepa. OObeauHEHUE U
5.8 nepeceueHne coObiTHil. HecoBmecTHbie coObiTus. dopmyrna CIoKeHUS
BEPOSTHOCTEU
5.9 | YcnosHas BepossTHOCTh. [IpaBuio ymHoxenus. He3aBucumsie coObITHS
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[IpencraBinenne H3KcliepuMeHTa B BUIE JepeBa. PemieHne 3agad  Ha
510 |HaxoXJACHUE  BEPOATHOCTEH C  TMOMONIbIO  JepeBa  CIy4aiHOIro
HKCIIEPUMEHTA, IUarpaMm Diiepa

6 ['eomeTpust

6.1 YetpipexyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssiMOyroJIbHHUK, pOMO, KBaJpaT, UX NPU3HAKA U CBOMCTBA

Tpaneuusi, paBHOOOKas Tpamenusi, €€  CBOWCTBA U [IPU3HAKU.
6.3 [IpssMoyroJibHAs Tparenus
6.4 Meron yaBoenus menuansbl. LlenTpanbnas cummerpus. Teopema daneca u

TEeopeMa O IPOMOPLMOHATIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp Macc TpeyroiabHuKa

[Tonobue TtpeyroiabHUKOB, KodbduinmueHnt mnoaodus. I[lpusHaku mnomoous

6.6 TpEyroJabHUKOB. [I[puMeHeHue noao0ust Mpu pelIeHu NPAKTUYECKUX 3a71a4
6.7 DopMyIbl A1 IJIOIIAIM TPEYTOJIbHUKA, NTapajuiesiorpamma, pomoa u
' Tparnenuu
CoiicTBa mioniaiei reomerpuyeckux ¢puryp. OTHOIICHHE TII0a e
6.8 NoJ00HBIX (hUryp
Brruncnenue mmomaneid TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATOU
6.9 Oymare
5.10 Teopema [Tudaropa. [Ipumenenue teopemsl [ludaropa npu pemrenun
A

IMPAaKTHYCCKUX 3aaa4

CuHyc, KOCHHYC, TaHT'€HC OCTPOTrO yria MNPSMOYIOJBHOTO TPEYrOJbHUKA.
6.11 | OCHOBHOE TPUIOHOMETPUYECKOE  TOXKAECTBO. |PUTOHOMETPUUYECKHE
¢dbynkuuu yrioB B 30°, 45° u 60°

BrnucaHHble M LEHTpaJbHBIE YTIJIBI, YTOJI MEXKIY KacaTelIbHOW U XOPIOW.

612 yrm MEXIy XOpAaMH U CEKYILIUMHU

6.13 | BnucaHHble U ONMCAHHBIC YETHIPEXYTOJIbHUKI

B3auMHOe pacnonoxkeHue IByX OKpykHocTe. KacaHume OkpyKHOCTEM.

6.14 OO01ue kacaTelbHbIE K IBYM OKPYXHOCTSIM
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9 KJIACC IIpoBepsiemble TPeOOBaHMSA K Pe3yJIbTATAM OCBOEHHSI OCHOBHOIM
o0pa3oBaTeJbHOM MPOrPaMMBblI

Kon IIpoBepsiemble IpEAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMUs
pesynbrara
1 Uucna 1 BEIYUCIICHHUS
CpaBHHBaTh M YHOPSAIOYMBATH PALMOHAIBHBIE M HPPALUOHAIbHBIC
11 qucia
BbINONHATE apuMETHYECKHUE TEUCTBUS C PAIMOHAIBHBIMU YUCIIAMH,
1.2 coueTras yCTHbIE U NMHCbMEHHBIEC IIPUEMBI, BBIIIOIHATH BBIYHCICHUS C
UPpaLUOHATBHBIMH YU CIAMU
HaxonuTe 3Ha4eHUs CTENEHEW C LENbIMH IOKA3aTesIMA U KOPHEM,
1.3 BBIYHCIIATH 3HAUEHUS YUCIOBBIX BBIPAXKEHHI
14 OKpyrasiTe  JIEWCTBUTENIBHBIE  YHUCHA,  BBIIOJIHATH  NPUKHUIKY
pe3ynbTaTa BIUMCIECHUH, OLIEHKY YUCIIOBBIX BBIPAXKEHUN
2 VYpaBHEHUs U HEPABEHCTBA
’1 Pemate nuHEWHBIE W KBaJApaTHblE ypPaBHEHHMs, YpPaBHEHHS,
' CBOJIAIIMECS K HUM, ITPOCTEHIIINE JPOOHO-pAaLlMOHAIIbHBIE YPABHEHHUSI
Pemate cucTteMbl JOBYX  JIMHEMHBIX YPaBHEHUMHM C  JABYMs
22 NEPEMEHHBIMU W CHCTEMbl JBYX YpaBHEHUW, B KOTOPBIX OIHO
YPaBHEHUE HE SBISAETCS JTMHEHHBIM
Pemarb TexcToBBIE 3a7auu anreOpanyeckuM CrocoOOM € MOMOIIbIO
23 COCTABJICHMSI YPAaBHEHHS WJIM CUCTEMBbI JBYX YpPaBHEHUH C JBYyMs
nepeMEHHBIMU
IIpoBoauTE NPOCTEHINNE WCCIEAOBAHUSA YPABHEHUW U CUCTEM
ypaBHEHUH, B TOM 4YHCI€ C TNPUMEHEHHEM TpapuyecKux
24 NpeACTaBICHU (HampuMmep, yCTaHABIMBaTh, UMEET JHM YypaBHEHHE
WIM CUCTEMA YPaBHEHUI PEIICHMS, €CIIU UMEET,
TO CKOJIBKO)
Pemate nuHEHHBIE HEPABEHCTBA, KBAaApPAaTHbIE HEPaBEHCTBA,
25 n300paxkaTh pEeIICHNE HEPABEHCTB HAa YMCIIOBOM MPSAMOM, 3aUChIBATh

pemIcHUC C MOMOIIIBIO CHMBOJIOB
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2.6

Pemarr cucTeMbl JIHHEMHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIFOYAOIMKUE KBAAPATHOC HEPABCHCTBO, I/I306pa)KaTB PCUICHUC

CUCTCMbI HCPABCHCTB Ha YHUCIJIOBOM Hp}IMOfI, 3aIlIMChIBATh PCIICHUC C
IIOMOIIIBIO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 33724

OyHKIUU

3.1

Pacno3naBath  (yHKIMHM  M3y4YEHHBIX  BUAOB.  Iloka3biBath
CXEMATUYECKHU PACIIOIOKEHNE Ha KOOPAMHATHOM IIOCKOCTH K

rpadukoB dyskumii Buga: y = kx, y =kx +b,yO _,y=ax’+bx +c¢
X

B 3aBUCUMOCTH OT 3HaYE€HUU KOA(DPUIIMEHTOB, ONKUCHIBATH CBOMCTBA
byHKIUH

3.2

[Ioka3piBaTh CXEMaTHYECKU PAaCIIOJIOKCHHUC Ha KOOpHHHaTHOﬁ

wiockoctu TpaduxkoB (yHkiuii Buga YO X\/,_ Yy = |X| u ommceiBaTh
CBOMCTBa (DyHKIIMIA

3.3

Ctpouth W wu300paxkaTh CXEMaTUYECKU TpaduKu KBaIpaTHUHBIX
GbyHKIMA, ONMMCHIBATH CBOMCTBA KBAJAPATUUYHBIX (PYHKIUNA MO UX
rpagukam

3.4

Pacnio3naBaTh KBagpaTUyHy0 PyHKLIHIO 110 GopMyJie, MPUBOAUTD
IpUMEPBI KBaAPATUUHBIX (PYHKLUNA U3 peaTbHOU KU3HU, PUUKH,
reOMETPUHN

Apudmerrueckas ¥ reoMeTprIecKast IPOrpeCcCHu

4.1

Pacro3naBaTh apupMeTHUECKYI0 U TEOMETPHUYECKYIO TTPOTPECCHH TIPH
Pa3HBIX CIIOCO0aX 3a7aHus

4.2

BbINONHATE BBIYUCIEHUS C HUCIOJIb30BaHUMEM (GOpMysl N-TO ujeHa
apru(PpMETUYECKON U T€OMETPUUECKON MPOTrpeccuid, CyMMBbI MEPBHIX N
YJICHOB

4.3

N300paxkaTh 4ieHbl OCJIEI0BATEILHOCTH TOUKAaMU Ha KOOPUHATHON
IUIOCKOCTH
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4.4

Pemats 3aga4m, CBA3aHHBIE C YUCIOBBIMU MOCIJIEIOBATEIBHOCTIMH, B
TOM 4YHUCJIE 3aJjaud U3 peaJbHOW KU3HU (C HCHOJIb30BAaHUEM
KaJbKYJIATOPA, UGPOBBIX TEXHOIOTHIA)

BeposTHOCTB U cTaTHCTHKA

5.1

W3BnekaTh U TpeoOpa3oBbIBaTh MHGOPMAIIHIO, MPEICTABICHHYIO B
pPa3IMYHBIX HCTOYHHUKAX B BHUJE TaOIuWIl, auarpaMmM, TIpaduKoOB,
MIPEICTABIIATH IaHHbBIE B BUJIE TAOJIHUII, AUarpaMM, rpaukoB

5.2

Pemiath 3a7aun OpraHu30BaHHBIM MEPeOOPOM BAPUAHTOB, a TAKkKE C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB

5.3

Hcnonp30oBaTh ONUCATEIbHBIC XApPAaKTCPUCTUKKN OJIs1 MACCHUBOB
YHUCJIIOBBIX JaHHBIX, B TOM 4YHCJIC CPCAHUC 3HAUCHHUA W MCPbI
paCCCuBaHuA

5.4

Haxonuth 4acToThl 3HAYEHWM W YacTOThl COOBITHS, B TOM 4YHUCJE
MOJIB3YSACh pe3yJibTaTaMu MPOBEICHHBIX U3MEPEHUN U HAOIIOICHUIM

5.5

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OIbBITaX,
B TOM YHCJIE B ONBITAX C PAaBHOBO3MOXXHBIMU DJIEMEHTapHBIMHU
COOBITHSIMU, B CEpUSAX HUCHBITAHMM /10 MEPBOTO ycClexa, B CEepusx
ucnblTanui bepuynnum

5.6

HNmeTh npencTaBiieHUE O CIIy4alHOM BEJIMYMHE U O PACIPEACICHUN
BEPOSITHOCTEN

5.7

NmeThr mipeAcTaBieHUe O 3aKOHE OOJIBIIMX YUCENl KaK O MPOSBICHUU
3aKOHOMEPHOCTA B CIIyYallHOM W3MEHYMBOCTM U O pOJM 3aKOHa
OOJIBILIMX YUCE B IPUPOJIC U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMHM OCTPBIX YTJIOB, HAXOJUTh C UX
MOMOIIBIO PA3JIMYHBIE JJIEMEHTHI MPSMOYTOJBHOTO TPEYTOJbHUKA
(«pemieHre  TPSMOYTOJBHBIX — TPEYTOJBHHUKOBY»). Haxomute (cC
MOMOIIBIO  KAJIbKYJIATOpA) JJIMHBI W YIJbl JUIsl  HETaOJIMYHBIX
3HAa4YCHUU

6.2

[Tonmp30BaThHCA dbopmynamu MPUBEACHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM JUJII HAXOXKJIECHUS COOTHOLICHUH
M€Ky TPUTOHOMETPUYECKUMHU BEJINYNHAMU
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6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JUISI HAXOXKJICHHS
Pa3IMYHBIX JIEMEHTOB TPEYTrOJbHUKA («PEIICHUE TPEYrOJIbHUKOBY),
MPUMEHSTH UX MPU PEIICHUH T€OMETPUUECKUX 3a/1a4

6.4

Brnaners MOHATHSAMH TNpeoOpa3oBaHMs IOA00US, COOTBETCTBEHHBIX
AJIEMEHTOB TOA00HBIX (uryp. Ilomb3oBaThcs CBOMCTBAMHU MOI00US
IPOMU3BOJILHBIX (DUTYD, YMETh BBIYUCIATH JUIMHBI U HAXOIUTh YIJIbI Y
noo0HbIX (uryp. IlpumeHaTs cBoiCTBa MOA00MS B MPAKTUYECKUX
3aJayax. YMETb MPHUBOJUTH NpUMEpbl TOAO0OHBIX (uUTryp B
OKpY>KaroIieM MUpe

6.5

[Tonp30BaThCAd TEOPEMAaMH O MPOU3BEIACHUU OTPE3KOB XOpH, O
MIPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeabHOMI

6.6

[lonp30BaTbCAd BEKTOpaMH, ITIOHUMATh MX TIE€OMETPUYECKHN U
(¢u3nyeCKuil CMBICH, IPUMEHSATh UX B PEIICHUU T'€OMETPUYECKUX U
¢busnueckux 3anad. [IpuMeHsATh CKalsipHOE MPOU3BEIECHUE BEKTOPOB
JUISl HAXOKJICHUS JJIMH U YIJIOB

6.7

ITonp30BaThCs MCTOJAOM KOOpJAHMHAT Ha INIOCKOCTH, IMPHUMCHATH €TI0 B
PCUHICHUU I'COMCTPHUYCCKUX W IIPAKTUUCCKUX 3a1aq

6.8

Biagerp NOHATHAMH  NIPaBUIBHOIO  MHOTIOYIOJIBHUKA,  JUIMHBI
OKPY’KHOCTH, IJIMHBI IyT'M OKPYKHOCTH W PaJUaHHOM MeEphl yIiia,
YMETh BBIUYHCIATH IUIOMIAAb Kpyra u ero yacrted. [IpumensTs
IIOJIyYECHHbBIE YMEHHUS B IIPAKTUYECKUX 3a/1a4ax

6.9

Haxonuth ocu Wiau HEeHTPbl CHMMETPUU (PUTYp, MPUMEHSTH IBHXKCHHUS
IJIOCKOCTH B MPOCTENIINX CIIydasx

6.10

[IpumeHsATh TONy4CHHBICE 3HAHUS Ha TIPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJENHU IS 33]a4d PealbHOW KU3HU U TIPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TPUMEHEHHEM TIOJ00us W
TPUTOHOMETPUUECKUX (PYHKIUH (TONMB3YsACh, TAe HE0OXO0aUMO,
KaJIbKYJISITOPOM )

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

Kon

ITpoBepsieMblil SNEMEHT CONEPKAHUS

Ywucna v BBIYMCICHUS
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PaHI/IOHaJ'IBHI)Ie quciia, HppannuoOHaJIbHBIC YMUCJId, KOHCYHBIC 1 OECKOHEUHBIC

11 JECATUYHBIEC TPOOH
MHOXECTBO JAEHUCTBUTEIIBHBIX YHUCEIN, JCHCTBUTEIBHBIE YHCIIA Kak
OECKOHEUHBbIE JECATUYHbIC IpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE

1.2 MEK]Iy MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOM.
CpaBHEHUE NEHCTBUTENBHBIX YHACEIT

1.3 | Apudmernueckue AEHCTBU C NEHCTBUTEILHBIMUA YUCIAMU
N3mepenus, mpuOIMKeHUsi, OLUEHKH. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO

14 MHUpa, IJIUTENBHOCTh MPOLECCOB B OKpyXkatomeM wmupe. [IpubnmxenHoe

' 3HAYEHUE BEJIINYMHBI, TOYHOCTh NpuOmkeHusi. OKpyriieHue 4nucen.
[IpuKuaKa 1 OLIEHKA PE3YyIbTATOB BHIYMCICHAN
2 VYpaBHEHUS U HEPABEHCTBA

2.1 VYpaBHEHUs ¢ OAHOI IEPEMEHHOM

2.2 JInnenHoe ypaBHeHuUe. Penienre ypaBHEHUN, CBOASAIIMXCS K JJMHEMHBIM

2.3 KBaapatHoe ypaBHeHue. PelieHne ypaBHEHH, CBOIAIIMXCS K KBAAPATHBIM
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHHs ypaBHEHHU TPETbEHd W

24 YETBEPTOM CTENEHEU Pa3I0KEHNEM HA MHOKUTEN

2.5 Pemenue qpoOHO-palimoHAIbHBIX YpaBHEHUN

2.6 CucrteMbl ypaBHEHUN

2.7 VYpaBHeHue ¢ AByMS IEPEMEHHBIMU U €r0 TpapuK

2.8 Pemienue cucrem AByX JIMHEWHBIX YPABHEHUN C IBYMs [IEPEMEHHBIMU
Pemenue cucrem IByX ypaBHEHUH, OAHO U3 KOTOPBIX JINHEMHOE, & IPYTrO€ —

2.9 BTOPOU CTENECHU

2.10 | I'paduueckast HHTEpIIpETAUsl CUCTEMbI YPaBHEHUM C ABYMS IEPEMEHHBIMU

2.11 | Pemenue TEKCTOBBIX 3a7a4 aJIreOpandecKuM criocoooM

2.12 | YucnoBble HEpaBEHCTBA U UX CBOMCTBA

2.13 | Pemenue nuHENHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM

2.14 | Pemenue cucteM JMHEHHBIX HEPABEHCTB C OJTHOM MMEPEMEHHOMN

2.15 | KBaapaTHble HEpaBEHCTBA
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['padrueckas mHTEpIIpETAIINS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS

2.16
MIEPEMEHHBIMU
3 OyHKIMU
KBagpatnunas ¢yukmus, ee rpaduk u cBoicTBa. Ilapaboma, kKoopauHATHI
3.1 BEPIINHBI 11apadoJIbl, 0Ch CAMMETPHUH MTapadoJIbI
3.2 | I'paduxu ¢pyukmmii y = KX, y = kx + b u ux cBoiicta
k
3.3 v — 3 .
['paduku dynkumit YO _ |y = X™ 1 uX CBOMCTBA X
3.4 ['padpuxum pynxumii yO X ,\é/ = |X| m ux cBoiicTBa
4 YucnoBble NOCIIEIOBATEIBHOCTH
Omnpenenenue U CocoObl 3a/1aHKs YUCTOBBIX TTOCIIEIOBATEIHLHOCTEH.
4.1 3agaHue Mociae0BaTeIbHOCTH PEKYPPEHTHOU (hopmysioit u hopmyioii N-ro
qJIeHa
Apudmernueckas mporpeccusi. @opmynbl N-ro wieHa apuMeTHUeCKOu
4.2 MPOTPECCUM, CYMMBI MEPBBIX N YJICHOB
['eomeTpuueckas mnporpeccuss. Popmysbl N-r0 wWieHa TE€OMETPUUYECKON
4.3 MPOTPECCHUH, CYMMBI MEPBBIX N YWICHOB
N300pakeHne 4aeHOB apu(PMETHUECKOM M TeOMETPHUYECKOW MpOrpeccuit
4.4 TOYKaMH Ha KOOPAWMHATHOM IUIOCKOCTHU. JIMHEWHBIN U SKCIOHEHIIMAIbHbBIN
poct
4.5 CI1oKHBIE€ MPOLICHTHI
5 BeposaTHOCTh U CTaTUCTHKA
[IpencraBienrie JaHHBIX B BHJE TaOJuIl, JAWarpamM, TrpaduKoB,
5.1 WHTEpHIpeTanus JNaHHbIX. UTeHWe W TOCTpOoeHHWE TaOJuWIl, Juarpamm,
rpauKOB MO peajibHbIM JIaHHBIM
5.2 [lepecTanoBku U (hakTOopUa
5.3 CoueTraHus ¥ YUCIIO COUETAHUI
5.4

TpCYFOJ'II)HI/IK ITackans. Pemenue 3aaa4 C UCIIOJIb30BAHUEM KOM6I/IHaT0pI/IKI/I
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['eomeTpuueckas BepossTHOCTh. CiydallHbI BbIOOp TOYKM W3 (UTYpHI HA

5.5 IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPYKHOCTHU
5.6 Hcnertanue. Ycenex u Heynaya. Cepust HCIBITAHUM 10 IEPBOTO ycnexa
Cepus uctieiTanuii bepaymnm. BeposaTHOCTH COOBITHIT B CEpUM UCTIBITAHUHT
5.7 bepuynnu
5.8 | CnyuaiiHas BenTUYMHA U pacIipe/ie]ICHHE BEPOSITHOCTEH
Martematnueckoe oxkupaHue u gucnepcus. llpumepbl mMaTeMaTHYECKOTo
5.9 OKUJIaHUS KaK TEOPETUYECKOTO CPETHETO 3HAYEHUS BETUUHHBI
MareMaTuyeckoe OXUIAaHUE U AUCIEPCHs CIyYalHON BEJIMYMHBI «UHCIIO
5.10 YCIIEXOB B CEpUH MCTIBITAHUN bepHymm»
[TonsiTue o 3akoHe OosblIMX uncen. M3mepeHue BeposSTHOCTEN ¢ MOMOIIBIO
511 'yactor. Poms u sHauenue 3axona Gonpmmx uncen B IPUPOJE U OOIIECTBE
6 ['eomerpus
61 Cunyc, xocuHyc, TaHreic ymmoB ot 0 mo 180°.  OcHoBHOE
' TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHUS
Pemenne TtpeyronbHukoB. Teopema KOCMHYCOB M TEOpPEMa CHHYCOB.
6.2 Pemenue npakTMyeckux 3a4ad ¢ MCIOJIb30BAHMEM TEOPEMBI KOCHHYCOB M
TEOPEMBI CUHYCOB
6.3 | [IpeoOpazoBanue nogoOus. [Tomobue COOTBETCTBEHHBIX 2JIEMEHTOB
6.4 TeopemMa O MNPOU3BENEHWH OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEACHUU
' OTPE3KOB CEKYLINX, TEOPEMA O KBaJpaTe KacaTeJIbHOU
6.5 Bektop, anuHa  (MOIyNnb)  BEKTOpa, COHAMPABIECHHBIE  BEKTOPBI,
' IPOTHUBOIIOJIOXKHO HAMPABIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMy HaJ BEKTOpaMmH. PasznoxeHue BeKTOpa o
JIBYM HEKOJUIMHEAPHBIM BEKTOpam
6.6 Koopnnuatel BekTopa. CKaJlipHOE MPOU3BEJIEHHUE BEKTOPOB, IPUMEHEHUE
' JUTSL HAXOKJICHUSI ITTUH U YTJIOB
JlekapToBbl ~KOOpAMHATBl HA IUIOCKOCTU. YpPaBHEHUS MpsAMOM U
6.7 OKPYXKHOCTH B KOOpAMHATaX, IEPEeCEYEHUE OKPYKHOCTEH WU MPSMBIX.
MeTon KOOpAMHAT U €ro NPUMEHEHNE
6.8 | [IpaBusibHBIE MHOTOYTOJIBHUKHU
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JnuHa oxkpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BbIYUCICHUE IJINH

6.9 YT OKPY>KHOCTEMN

6.10 | [Imomans Kpyra, ceKTOpa, CerMEeHTa

JIBUKEHUs TJIOCKOCTH M BHYTPEHHUE CUMMETpPUU (QUTYp (deMeHTapHbIe

6.11 npeactasienus). [lapannensubiii nepenoc. [loopor
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NEPEYEHDb (KOAU®UKATOP) MIPOBEPSIEMbBIX TPEFOBAHUI K
PE3YJBbBTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS U DJIEMEHTOB
COJEPKAHUS 11O MATEMATHKE

J1J1s IpoBeIeHUsT OCHOBHOI'O TOCYIaPCTBEHHOI'O SK3aMEHa 110 MaTeMaTHKe (J1ajaee —
OI'D mo MareMaTWKe) HCIHOJb3yeTcs TepedeHb (Koau(HKaTop) MPOBEPIECMBIX
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEIbHON IMPOTrpaMMBbl
OCHOBHOT'O 00IIIeT0 00pa30BaHUsI M DJIEMEHTOB COJICPyKaHUSI.

IIposepsiembie Ha OI'D o MmaTeMaTnKe TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHMS

OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHMs

Kon [TpoBepsiembie TpeOOBaHMSI K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHUS
TIPOBEPSIEMOTO OCHOBHOM 00pa3oBaTesbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
TpeOOBaHHSI obOpazoBanus Ha ocHoBe DI'OC
1 YMeHue ornepupoBaTh MOHSATHUSMHU: MHOXECTBO, IOJAMHOXKECTBO,

omnepanuy HaJ MHOXECTBAMHU; YMEHHE ONEPUPOBATH IOHIATHUSMH:
rpad, cBsS3HBIN Trpad, AepeBO, LUK, OIPUMEHITh UX MPU PEUICHUU
3aJa4; yMEHHME HCIOJb30BaTh rpaHUuecKkoe MpeAcCTaBICHUE
MHOECTB JUIS OINKMCAHUS PEaJbHBIX NPOLIECCOB W SBICHUM, NPHU
pEILICHUN 3a7a4 U3 IPYTUX YYEOHBIX MPEAMETOB

2 YMeHue onepupoBaTh MOHATUAMU: ONPEACIICHUE, aKCUOMA, TEOPEMA,
JIOKA3aTEIbCTBO; YMEHHE paClO3HAaBAThb HWCTUHHBIE M JIOXKHBIC
BBICKA3bIBaHUS, MPUBOAUTH NPUMEPbl W KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKA3bIBAHUI

3 YMeHue onepupoBaTh MOHITHUSMU: HATypaJIbHOE YMCIIO, MPOCTOE U
COCTAaBHOE WYHCJIO, [JE€JIUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YKCJIO, MOJAYJb YHCIia, OOBIKHOBEHHAs Apo0b U
JnecaTU4Has IpoOb, CTAHJIAPTHBIN BHUJ YKCJA, PAllUOHAIBLHOE YHCIIO,
UppALMOHATFHOE YHUCIO0, apu(PpMETUYSCKUN KBAJAPATHBIA KOPCHB;
YMEHHUE BBINOJHATH JEWCTBUSL C 4YUCIaMHU, CpaBHUBaTh U
YOOPSIIOUMBATh YHWCIA, MPEACTaBISITh 4YWCIa HAa KOOPAUHATHOMN
NpsAMOM, OKPYIJISTH YKCIA; YMEHHUE JeJIaTh NPUKUJKY U OLIEHKY
pe3ysibTaTa BEIYMCICHUM
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YMeHue onepupoBaTh MOHSATHSIMU: CTEIEHBb C LENbIM ITOKa3aTeleM,
apu(MeTnyecKuil KBaIpaTHbBII KOpEeHb, MHOTOUJICH, ajredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypallbHOW CTEleHH
OoJiblIIe eMHULIBL, YMEHUE BBIMIOJIHATH pacueThl o popMysiaMm,

npeoOpa3oBaHusl UENbIX, JIPOOHO-pPAlMOHANBHBIX BBIPAKEHUH U
BBIPOKEHUI C KOPHAMH, PA3JIOKEHHUE MHOTOUJIEHA HA MHOXHUTEIHU, B
TOM 4YHUCJIE€ C HCIOJb30BaHUEM (OpPMYN PA3HOCTH KBAJApaToB U
KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHre onepupoBaTh MOHATUSIMH: YUCIOBOE PAaBEHCTBO, YPaBHEHUE
C OJHOW MNEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE PEIIATh JIMHEWHBIE U KBAJpPAaTHbIE YPAaBHEHMUS,
JTpOOHO-pallMOHATILHBIE YPAaBHEHUS C OJHON IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX YPABHEHUH, JINHEWHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHblE W JIpOOHO-pallMOHAJIbHBIE HEPABEHCTBA C OJHOU
NEPEMEHHOM, B TOM YHUCJIE MPU PEIICHUH 337a4 U3 APYTHX MNPEAMETOB
U TPAKTUYECKUX 3a/ad; YMEHHE HCIOJIb30BaTh KOOPAUHATHYIO
OpsIMYI0 U KOOPJWHATHYIO IUIOCKOCTh JII M300PaKEHHS PEIICHHM
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMU: QYHKIUS, TpaduK QyHKINH, HYJIH

byHKUIMH, MIPOMEKYTKHU 3HAKOITOCTOSTHCTBA, IIPOMEKYTKHU
BO3pacTaHus, yObIBaHUS, HauOoJsblliee M HaMMEHbIIEe 3HAYCHUS
byHKUIMY; yYMEHHE ONEPUPOBATH MOHATHSIMU: npsMas

MPOTOPLUUOHANIBHOCTD, JTUHEWHAs (QYHKIUS, KBaApaTUUHas (QyHKIIMS,
oOpaTHasi TPOMOPIIMOHATILHOCTh, TMapaboia, Turepbosia; yMeHue
CTpouTh Tpaduku  (GyHKUMHA, HUCMONb30BaTh Tpaukud s
ONPEJICJICHUS] CBOWCTB MPOILIECCOB M 3aBUCUMOCTEU, I PELICHUS
3a/lay U3 JAPYTUX Y4EOHBIX MPEIMETOB U PEabHON JKU3HU; YMECHHE
BbIpaxaTh (pOpMyamMu 3aBUCUMOCTH MEXAY BEJIMUMHAMU

YMenue ONEepUPOBATh HOHATHSAMMU: NOCJIEOBATENBHOCTb,
apupmeTnyeckas M  T€OMETpUYecKass  IPOTPECCUU;  YMEHHUE
UCIIOJIb30BaTh CBOWCTBA MOCJEI0BATEIBHOCTEH, (OPMYIIBI CyMMBI U
o0IIero wieHa Mpu peHIeHUH 3ajad, B TOM YHUCJE 3aJad U3 JAPYTux
y4€OHBIX NPEAMETOB U PEATILHON KU3ZHU
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YMeHune pemiaTth 3aJa4d pa3HbIX TUIIOB (B TOM YHUCJE HA MPOLIEHTHI,
JOJIM M YacTd, JIBIXKEHHUE, paboTy, IEHy TOBapOB U CTOMMOCTD
MOKYTOK U YCJIYT, HAJIOTH, 33/1a4d U3 00JIaCTU YIpaBIEHUS JINYHBIMU
U ceMeWHbIMH (UHAHCAMHU);, YMEHHE COCTaBISTh BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMbl 110 YCJIOBHUIO 3aJ1ayH,
MCCJIEI0BATh MOJIYYEHHOE PEIIEHUE U OLIEHUBATh MPaBIONOA00HOCTb
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue ornepupoBath NOHATUAMU: (PUrypa, TOUKa, OTPE30K, Ipsmas,
Jyd, JIOMaHas, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, pAaBHOOEPEHHBIN

Y PAaBHOCTOPOHHUI TPEYTOJIbHUKH, NPSIMOYIOJBHBIN TPEYTOJIbHUK,
MeJuaHa, OMCCEKTpUCa U BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIbHUK,
napajuieJiorpaMM, pomoO, TNPSMOYTOJbHHUK, KBajapaT, Tpanenus;
OKPYXHOCTb, KPYT, KacaTeJbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; yMEeHHUE peuiaTh 3aJaud, B TOM YMCJIE U3 MOBCEIHEBHON
YKU3HM, Ha HaXOXKJCHUE T'€OMETPUYECKUX BEIMYHMH C IIPUMEHEHUEM
M3YYEHHBIX CBOMCTB (hUryp u (hakToB

10

YMeHue omnepupoBaTh TMOHSATHUSMHU: PABEHCTBO (GUTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; MAPAICIBHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX,
yroJl MEXAYy MpsIMBbIMU, TEPICHIUKYIAP, HAKIOHHAS, MPOEKIIHS,
nogobue  Quryp,  mNONOOHBIE  TPEYrOJIBHUKH,  CUMMETPHS
OTHOCHUTEJIbHO TOYKHM M NPSMOH; yMEHHE pacro3HaBaThb PaBEHCTBO,
CUMMETPHIO 17} noaooue ¢uryp, MapajieNbHOCTh 151
NEPIEHIUKYJISIPHOCTD MPSIMBIX B OKPY’KaOILIEM MUPE

11

YMeHue onepupoBarbh IOHATHUAMU: JUIMHA, PACCTOSHUE, YIOJI
(BeNMMYMHA yrJla, CHHYC W KOCHHYC yrja TPEeYroJibHHKa), MJIOIIA/lb;
YMEHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKarOIIEM
MHUpE; YMEHUE TMPUMEHATH (QOpPMyINbl TMEepUMETpa U  IJIOIIATU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOLIAAM Kpyra, oObema
IPSAMOYTOJIBHOTO MApAJIJIEIENUIIE1a; YMEHUE NPUMEHATh NPU3HAKU
PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIUIOB TPEYIOJIbHMKA,
teopemy [ludaropa, TpuronomeTpuyeckrie COOTHOLIEHUS

JUTS BBIYUCJIEHUS JIJTUH, PACCTOSTHUM, TUIOMIAAECH

12

YMeHue wu300paxkarh IUJIOCKME (GUTYphl W HMX KOMOWHAIUH,
IPOCTPAHCTBEHHBIE (GUTYPBl OT PYKH, C TIOMOIIbIO YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CpPEIACTB IO TEKCTOBOMY WM
CUMBOJIbHOMY OIMCaHUIO
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13 YMeHue OnepupoBaTh IOHATHUSAMH: IPAMOYIOJbHAsg CHCTEMA
KOOpDAMHAT; KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOM3BEACHUE BEKTOpPa HA 4YHUCIO, CKalspHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHUE WCIIOJIb30BaTh BEKTOPbl W KOOPAWHATHI JUIS
IIPEACTABICHNS JaHHBIX U pElIeHUs 3a/1a4, B TOM YUCIE U3 APYrUX
y4€OHBIX MPEAMETOB U PEATILHOM KU3HU

14 YMeHue omnepupoBarh MOHATHSAMHU: CTOJOMKOBBIE U KPYTOBBIE
auarpamMmbl, TaONMIBI, cpenHee apu(MeTHUecKoe, MeJIuaHa,
HauOoblllee U HaMEHbIIIEE 3HAYCHHS, pa3Max UYMCIOBOTO Habopa;
YMEHHME W3BJIEKaTh, HWHTEPIPETUPOBAT M  NPeoOpa3oOBbIBATH
uH(pOpMaIUIO, TPEICTABICHHYI0O B TaOJMIAX M Ha JAuarpammax,
OTPAKAIOLIYI0 CBOMCTBA U XapaKTEPUCTUKHU PEAJIbHBIX ITPOLECCOB

)51 ﬂBHGHHﬁ; YMCHHUC paciio3HaBaTb U3MCHYMBBIC
BCIIMYMHBI B OKPY’Karomem MHUpPC

15 YMeHne onepupoBaTh MOHATHUSAMU: CIyYalHbIA OMBIT (CIy4YanlHBIN
HKCIEPUMEHT), 3JEMEHTApHOE COOBbITHE (RJIEMEHTApHBI HCXON)
CIIy4alHOTO OIbITa, CIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOJUTh BEPOSITHOCTU CIy4YaWHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMU; YMEHHUE pellaTh
3aJlayd METOJIOM OpPraHHW30BaHHOTO Mepedopa U C HCIOJIb30BAHUEM
IpaBuja YMHOXXEHHS; YMEHUE OLIEHHBAThb BEPOSTHOCTH PEAIBHBIX
COOBITUH U SIBIEHUI, TOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHM B OKPYXKaIOIIEM MHUPE U B IKU3HU,
3HaKOMCTBO C TIOHSITUEM HE3aBUCUMBIX COOBITHUH; 3HAKOMCTBO C
3aKOHOM OOJIBILIMX YKCEI U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX

16 YMeHue BbIOUpaTh MOAXOIAIIMA H3YYEHHBIM METOH JIS pPEelICHUs
3a7a4u, TPUBOJUTH MPUMEPHl MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE 1 )KU3HU, pACIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTeMaTHUKH B
HUCKYCCTBE, ONHUCHIBATh OTJEIbHBIE BBIJAIOIIMECS PE3YJIbTaThI,
MOJYYEHHbIE B XOJI€ Pa3BUTHUS MATEMATHKU KaK HAyKW, NMPUBOJUTH
NpuUMepbl  MaTeMaTHYECKMX OTKPBITUM W WX  aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUHU

IlepeyeHnb 1eMEHTOB Cco/lepKaHusl, IpoBepsieMbIX HAa OI'D Mo MaTemaTHKe

Kon ITpoBepsieMblil SNEMEHT CONEPKAHUS
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Yucra ¥ BBIYUCIIEHUS

1.1 HarypansHabie u nensie yncina. [Ipu3Haku 1ea1MMoCTr HEIbIX YNACel
1.2 OOBIKHOBEHHBIE U JIECATUYHEBIC npodu, MIPOIICHTHI,
OECKOHEYHBIE TIEPUOTUICCKUEC TPOOH
1.3 Panmonanpabie umncima. ApudMeTHYECKHE ONEpalMH C PAMOHATBHBIMHU
YHUCIIaAMU
1.4 JeticTBuTeabHbIE YUCIa. ApUMETHICCKUE ONEPALMH C JACHCTBUTEIHbHBIMHU
YHUCIIAMU
1.5 [TpubnvkeHHbIC BBIYUCICHUS, MPABHUJIa OKPYTJEHUS, MPUKHUIKA U OIEHKA
pe3yJibTaTa BRIYMCICHUIN
2 AnrebpanvecKue BhIPaKCHHS
2.1 bykBeHHBIC BRIpaKEHUS (BBIPAKEHUS C TIEPEMEHHBIMH )
2.2 Crenenp c menpiM mokazareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIIeM.
CBolicTBa CTEIIEHU
2.3 MHOTro4J1eHEI
2.4 Anrebpandeckast 1poob
2.5 | ApudmeTudeckuii  KOpeHb  HATypalbHOHl  CTENEHH. JleiicTBust
C apuPMETHICCKUMHU KOPHSIMHU HATYypaTbHON CTCTICHU
3 YpaBHEHUS U HEPABEHCTBA
3.1 [enwie u qpoOHO-paImoHaIbHBIE ypaBHEHHS. CUCTEMBI 1 COBOKYITHOCTH
YpaBHEHUU
3.2 [enbie u qpoOHO-panmoHaIbHbIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTHU
HEPaBEHCTB
3.3 Pemenume TekCTOBBIX 32124
4 YucnoBbIe TOCIEI0BATEIBHOCTH
4.1 ITocmenoBaTeIbHOCTH, CITOCOOBI 3aIaHUs ITOCJIEI0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpudeckas nporpeccun. opmyra CI0KHBIX
MPOIICHTOB
3) OyHKIMHU
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5.1. | ®ynkumsa, crnocoOsl 3amanus ¢yHkiuu. [padux ¢yskmun. OO6mactb
ONpENENeHUs] WU MHOXECTBO 3HaueHud QyHkuuu. Hymum QyHkumm.
[TpoMexyTkH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl U MHHMMYMBI ¢yHKIuH. HaubGonbiiee W HauMeHblee
3HaYEHUE (PYHKIMH Ha IPOMEXKYTKE

6 KoopauHatel Ha psIMON U TUIOCKOCTH

6.1 | Koopamuaruas npsimas

6.2 | JlekapTOBBI KOOPAMHATHI HA MIIOCKOCTH

7 ['eomerpus

7.1 ['eomeTpudeckue GUrypsl 1 X CBONCTBA

7.2 TpeyronsHUK

7.3 MHOroyroJibHUKH

7.4 OKpyXHOCTb U KpyT

7.5 | U3mepeHne reoMeTpuueCKUX BEINYUH

7.6 BekTopsl Ha INIOCKOCTH

8 BeposiTHOCTH M cTaTHCTHKA
8.1 | OnwucarenbHas CTaTUCTUKA
8.2 BeposatHOCTB
8.3 | KomOunaropuka
8.4 | MuoxectBa
8.5 | I'padm
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