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I[TOACHUTEJIbHAS 3AITNCKA

[Iporpamma mo maremMaTuke [jisi oOywaromuxcsi 5-9 kmaccoB paspaboranana ocHoBe @I'OC OOO. B mporpamme mo
MaTeMaTUKe YUTEHbI Ujeu U mojoxkeHus KoHenuu pa3Butus MareMaTiuaeckoro oopasoanusi B Poccuiickoit denepanuu.

[IpenmMeroM MatemaTuku ABISIOTCS (yHIAMEHTAIbHBIE CTPYKTYpPhl HAIlET0 MHpa — MPOCTPAHCTBEHHBIE (QOPMBI U
KOJIMYECTBEHHbIC OTHOIICHUSI (OT MPOCTEHIINX, YCBAaMBAE€MbIX B HEMOCPEICTBEHHOM OIBITE, JIO0 JOCTAaTOYHO CIOXHBIX,
HEOOXOIUMBIX JJIS Pa3BUTHS HAYYHBIX U MPUKIATHBIX Hel). MaTreMaThdecKkue 3HaHUS O0ECIEeYMBAIOT MOHUMAHWE MPUHIIUIIOB
YCTPOMCTBA U UCIIOJIb30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPUATHE U UHTEPIPETALNUIO COLMATBHON, SKOHOMHUUYECKOU, MOJIUTUIECKON
uH(bOpMaIK, JAIOT BO3MOKHOCTH BBITIOJNHATH PAcU€Thl U COCTABISATH AJTOPUTMbBI, HAXOAUTH M MPUMEHATH (POPMYIIbI, BJIAJIETh
NPAKTUYECKUMU MPUEMAMH F€OMETPUUECKUX U3MEPEHUN U MOCTPOEHUM, YuTaTh WHGOPMAIIMIO, MPEACTABICHHYIO B BUJE TAOJIMII,
auarpamMm U rpadukoB, KUTh B YCIOBUSAX HEOMPEACIEHHOCTH U MMOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX COOBITUH.

N3yuenne maremaTuku GOpMHUpPYET y OOyHarOIIUXCA MAaTEeMaTUYECKUI CTUIbMBIIUICHUS, MPOSBISIONIUNCS B OMPEIeTIEHHBIX
YMCTBEHHBIX HaBbIkax. OOyJaronmecsoCBanBalOT TaKWe MPUEMBI W METOJBI MBIILIICHUS, KaK UHIYKIUS W JeIyKIHS,
000011IeHNe W KOHKpETU3allMsl, aHaJIU3 U CHUHTE3, KiIacCUUKaIUs U CHUCTeMaTusalus, abctparupoBanue U aHanorus. OObeKThI
MaTEMaTUYECKUX YMO3AKITIOUEHUH, MpaBUiia UXKOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHM, CTOCOOCTBYIOT
BBIpaObOTKE yMeHHsS (HOPMyIUpPOBaTh, OOOCHOBBIBATh U JIOKA3bIBAThH CYXKJICHHUS, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MBIIIUICHUE.
N3yuenne wmarematuku oOecrnieunBaeT (GOPMHUPOBAHUE AQITOPUTMUYECKONM KOMIIOHEHTHI MBIIUICHUSI M BOCIHUTAaHUE YMEHUU
JeUCTBOBaTh 1O  3aJlaHHBIM  aJlfOpUTMaM, COBEPIICHCTBOBATh M3BECTHbIE M KOHCTPYHUpPOBaTh HOBbIE. B  mporecce
pelieHus 3a71a4 — OCHOBOW y4eOHOM JeATeThHOCTH HAa YPOKaX MAaTeMAaTHKH — PA3BUBAIOTCS TBOPYECKAs W MPUKIIATHAS CTOPOHBI
MblnieHus. O0ydyeHne MaTeMaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh y OOYYAIONIUXCS TOYHYIO, PAllMOHAIBHYIO U WH(GOPMATHBHYIO
pedyb, yMeHHUE OTOMpaTh HaubOojee MOAXOIAIINEI3bIKOBbIE, CUMBOJINYECKHUE, rpadyuuecKkue CpeACcTBa JJIsl BRIPAKECHUS CYXKICHUM
Y HaIJISIIHOTO UX MPEJCTaBIICHMUS.

[Ipy wu3yyeHWHM MaTeMaTHKHA OCYIIECTBISIETCS 00Ilee 3HAKOMCTBO C METOJAAMH IO3HAHUS  JEHCTBUTEIBHOCTH,
NpEACTaBICHUSIMHU O MPEAMETE U METOJaX MaTEMaTUKH, UX OTJIUYUH OT METOJIOB JIPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00
O0COOCHHOCTSIXIIPUMEHEHUSI MAaTEMATUKU JIJIsl PEIICHUS] HAYYHBIX U MIPUKIAIHBIX 3a/ad.

[IpuopureTHpIMU 1ENISIMU O0y4YeHHsSI MaTeMaTuke B 5—9 kiaccax sSBISAIOTCS: (JOPMUPOBAHHUE LIEHTPAIbHBIX MaTEMaTHUYECKUX
HNOHATUHN (YUCIIO, BEIMYUHA, TeoMeTpuyeckas Gurypa, nepeMeHHasi, BEepOsiTHOCTb, (PYHKIIHS), 00ECIIEUUBAIOIINUX TPEEMCTBEHHOCTh
U TIEPCTIEKTUBHOCTh MAaTEMATUYECKOTO 00pa3oBaHusl 00y4aronInXcs;



MOJIBEICHHE OOYYaOIIMUXCS Ha JIOCTYIMHOM JJIsl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3M MATEMATHKU U OKPYKAIOIIEr0 MHUPA,
NOHMMaHNE MaTEMATUKH KaK 4acTy OOLIell KyJIbTyphl YEIIOBEUECTBA;

pa3BUTHE WHTEIUIEKTYAbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydYaromuxcsi, IO3HABATEIbHON aKTUBHOCTH, HCCIIEI0BATEIbCKIX
YMEHUH, KpUTUYHOCTH MBIIIJIEHUS, UHTEpPECA K U3YUEHHUIO MaTEMaTUKH;

dbopmMupoBaHrne (QPYHKIMOHAIBHOW MAaTEMaTHYECKOW TpaMOTHOCTH: YMEHHS PACIIO3HABATH MPOSBICHUS MaTEMaTHUECKHUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEaJbHBIX JKU3HEHHBIX CUTYalUsIX U MPU HU3YYEHUM APYTUX Y4EOHBIX MPEIMETOB,
NPOSBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POPMYIUPOBATH UX HA SA3BIKEMATEMATHKU M CO3[1aBaTh MAaTeMaTUYECKUE MOJIENH,
IPUMEHATh OCBOCHHBI MAaTeMaTMYECKUI amnmapar il PELIeHHs IPaKTHUKO-OPUEHTHPOBAHHBIX 3a/ad4, HWHTEPIPETHUPOBATH U
OLICHMBATh MOJIyYEHHbIE PE3YJILTATHI.

OcCHOBHbIE JIMHMM COJIEp’KaHUs NporpaMMbel o Marematuke B 5-9 kiaccax: «Ywucna u  BbIUKCICHHS», «Anredpay
(«AnreOpanveckue BbIpaXXEHHUS», «YpaBHEHUS M HEpPAaBEHCTBA»), «DyHkumun», «['eomerpusi» («['eomerpuyeckue QuUrypsl u ux
CBOMCTBaY,

«M3mMepeHne reoMeTpuuecKuX BETMYUHY), «BeposTHOCTh U cTaTUCTUKa». JlaHHbBIE TUHUM Pa3BUBAIOTCS MMapajlyieNIbHO, KaXKaast
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHMO OJIHA OT JAPYroM, a B TECHOM KOHTaKT€ U B3aUMO/ICICTBUMU.

ConeprxkaHue MporpaMMbl IO MaTeMaTUKe, paclpeaenEHHOE 10 ToAaM o0ydeHusl, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, MPUHLMIIHAIBHBIM BOIpOCcaM oOydaromuecs oOpalalirch HEOJAHOKPATHO, YTOOBI OBJIAJEHUE MATEMATHYECKUMU
HNOHATUSMU M HABbIKAMHU OCYLIECTBIISUIOCH MOCIEAO0BATEIBHO M MOCTYNATENbHO, C COOMIOJEHUEM MPUHIINIIA PEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYAIUCH B OOLIYIO0 CUCTEMY MaTEMaTUUYECKUX MPEICTAaBICHUN 00yUaloIUXCs, pacluupsis U yriryosss e€, oopasys
IIPOYHBIE MHOXKECTBEHHBIE CBSI3H.

B cootrBerctBun ¢ ®I'OC OOO mareMatuka SIBISETCS 00s3aTEIbHBIM y4E€OHBIM IMPEAMETOM Ha YPOBHE OCHOBHOI'O OOIIETO
obpazoBanus. B 5-9 knmaccax MaTemMaTuka TpaJAUIIMOHHO U3YYaETCsl B paMKaXx CIEIYIONUX y4eOHbIX KypCcOB: B 5—6 Kiaccax — Kypca

«Marematuka», B 7-9 kimaccax — KypcoB «AnreOpa» (BKJIOYAas HJIEMEHTbl CTATUCTUKU M TEOPUU BEPOSTHOCTEH) U
«"eomerpus». [Tporpammoii mo MaTeMaTUKe BBOAMTCS CAMOCTOSATEIbHBIN YUeOHbIN Kypc «BepOoSTHOCTh U CTATUCTUKAY.

OO01iee YMCIO 4YacoB, PEKOMEHJOBAHHBIX JJIsi M3YyUEHUs MaTeMaTUKu (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOILEro
obpaszoBanmsi, — 952 uwaca: B 5 kiacce — 170 gacos (5 yacoB B Hezeno), B 6 kiacce — 170 gacoB (5 yacoB B Heflelo), B 7 Kiacce —
204 gaca (6 yacoB B Heneno), B 8 kiaacce — 204 yaca (6 yacoB B Hezeno), B 9 kiacce — 204 yaca (6 yacoB B HeIEI0).



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMObI

IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA
W3ydyeHne MaTeMaTMKM Ha YPOBHE OCHOBHOI'O 0OILIEro oOpa30BaHUs HAIPaBIEHO Ha JIOCTHIKEHUE OO0YyYaroIMMUCS

JJUIYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6p330BaTeJ'IBHI)IX PE3YJIIbTAaTOB OCBOCHUA y‘—IC6HOFO npeamera.

JIMYHOCTHBIE PE3YJIBTATHI
JIN4HOCTHBIE Pe3yJIbTATBI OCBOCHUS IIPOrPAMMBI I10 MATEMATHUKE XapaKTEPU3YHOTCS:

1) naTpHoTHYecKOe BOCIIUTAHHUE:

MPOSABJICHUEM MHTEpPECA K MPONUIOMY M HACTOSIIEMY POCCUHUCKOW MAaTEMAaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JIOCTHUXECHUAM
POCCUHCKUX MAaTEMAaTUKOB W POCCHUMCKONM MAaTEMATUYECKOW IIKOJbI, K HCIOJIb30BAHUIO ITUX HOCTHXKEHUN B JIPYrUX HayKax M
NPUKJIAIHBIX cepax;

2) rpaxIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEW TpakJaHWHA W pealu3alli €ro Inpas, MPEACTABICHHEM O MaTeMaTHYECKHX
OCHOBaX ()YHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYP, SIBICHHUH, IPOLEAYp IPaKIaHCKOro o01IecTBa (Hampumep, BbIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHHEM TOCTHKEHUN HAayKH, OCO3ZHAaHHEM
BAJXHOCTH MOPaJIbHO-3TUYECKHUX MPUHIIUIIOB B AEATEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOW HAa AaKTHBHOE y4YacTUE B PEIICHHM NPAKTUYECKHX 3a/1ad4 MaTeMaTUYeCKOW HAlpaBICHHOCTH, OCO3HAHHEM
BXHOCTH MAaTEeMaTUYECKOro 0Opa30BaHMs HAa MPOTSHKCHUH BCEH KU3HH IS YCIEIIHOW MPO(EeCCHOHATIbHOW AEATSITLHOCTH H
pa3BUTHEM HEOOXOJUMBIX YMEHUMH, OCO3HAHHBIM BHIOOPOM M IMOCTPOCHHEM WHIMBHIYAIbHOW TPACKTOPUH OOpa3oBaHUs U
’KU3HCHHBIX ILJIAHOBC YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIMTAHNUE:
CIIOCOOHOCTBI0 K OMOLMOHAILHOMY M 3CTETHYECKOMY BOCIPHATHIO MATEMATHYECKMX OOBEKTOB, 3a/1ad, pElICHUM,
pacCyKIE€HHIA, YMEHHIO BUIETh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMSA:
OpHEHTAIMEH B IEATCILHOCTH Ha COBPEMEHHYIO CUCTEMY HAyYHBIX MPEACTABICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
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YeJioBeKa, MPUPOJbI M OOIIECTBa, MOHUMAaHUEM MaTeMaTHYECKOW HayKH Kak c(epbl 4eIOBEUECKON JESTENbHOCTH, ITANOB €&
Pa3BUTUS M 3HAYMMOCTH Il PAa3BUTHs LUHUBWIM3ALMM, OBJIAJCHUEM SI3bIKOM MAaTEeMaTHUKA M MaTEMaTUYECKOW KYyJIbTYpOM Kak
CpPEACTBOM IIO3HAHUS MUDA,

OBJIaACHHECM HpOCTGfIIHHMH HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH,

6) ¢puznyeckoe BocnuTaHue, GOPMHPOBAHNE KYJIbTYPbI 310POBbSI HAMOIMOHAJIBHOI0O 0J1Ar 0Ny UM :

TOTOBHOCTBIO NPUMEHSATh MaT€MaTHYECKHE 3HAHUS B HHTEpecax CBOETO 3/I0POBBS, BEACHUS 30POBOrO 0o0Opasza XKHU3HU
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIA PEXKUM 3aHIATHHM U OT/AbIXA, PEryJsipHas QU3ndecKas akTUBHOCTD), C(HOPMUPOBAHHOCTHIO
HaBbIKape(dIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OLIMOKY M TaKOT'0 e MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTMYeCKOe BOCITUTAHME:

OpUEHTAallMe Ha TPUMEHEHHWE MAaTeMaTUYeCKHX 3HAHUW [UJIs penieHus 3a7a4d B O00JACTH COXPAHHOCTH OKpPYXKarollen
Cpellbl, TUTAHUPOBAHUS TTOCTYIIKOB M OLEHKH UX BO3MOXKHBIX TMOCIEACTBUN NJIsi OKpY>Karolled cpeibl, OCO3HAaHUEM TJI00AIbHOTO
XapakTepa SKOJIOTMYECKUX NPoOJIeM U MMyTeH UX PEILIeHMUS;

8) amanTanusi K H3MEHSIIOUIUMCS YCJIOBUSIM COIUATBLHON W MPUPOTHOM CpPeIbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHMSIX HEONPEACNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
NPAaKTHYECKYIO EATEIbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS Y IPYTUX JIIO/IeH, MPpUoOOpETaTh B COBMECTHOM JEATEIbHOCTH HOBBIE
3HAHUS, HABBIKU Y KOMIIETEHIIUHU U3 OIBITA JPYTHUX;

HEO0OXOIUMOCThIO B (DOPMUPOBAHUH HOBBIX 3HAHHM, B TOM 4HcCie (HOPMYIUPOBATh UAEH, TOHATHUS, TUIIOTE3bl 00 00BEKTaX U
ABJICHUSAX, B TOM YHCJI€ paHEE HE M3BECTHBIX, OCO3HABATh JAEPHUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYyallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYALMI0 KaK BbI3OB, TpeOYrOIINi
KOHTpMEp, KOPPEKTUPOBATH IMPUHHUMAEMbIE pEIICHUS W AEHUCTBUA, (POPMYyJIHpPOBaTh W OLEHUBATH PUCKUM M TOCIEICTBHUSA,
bopMUpPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbpTare ocBO€HHsS MPOrpamMMmbl IO MaTeMaTUKE Ha YpOBHE OCHOBHOI'O OOLIEro oOpa3oBaHus y oOywarouierocs OyayT
chopMUpOBaHbl METANpEeAMETHBIE PEe3YyJbTaThl, XapaKTEPHU3YIOIIUECS OBJIAJICHUEM YHUBEPCAJIbHBIMH ITO3HABATEIbLHBIMU
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I[@IZCTBPISIMH, YHHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMHA HGIZCTBHSIMH N YHUBCPCAJIbHBIMU PCTYJIATHBHBIMUA I[CﬁCTBHHMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIC NeCTBUS
ba3oBble JJornueckue JeiicTBUA:

BBISBISITh M XapaKTEPU30BaTh CYIICCTBEHHbIC NPU3HAKH MATEMAaTHYCCKHX OOBCKTOB, IIOHATHH, OTHOIIECHUHA MEXIY
MOHATUAMH, (OPMYJTUPOBATH ONpE/ICICHUS MOHATHH, YCTaHABIMBATh CYIIECTBEHHBINM TMPU3HAK KJIACCHU(UKAIIMK, OCHOBAHUS
1151 0000IIEHUS U CPAaBHEHU S, KPUTEPUHU TIPOBOJIUMOTO aHAIN3a;

BOCIIPMHUMATH, (POPMYIUPOBATh M MPEOOPA30OBLIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC, IMHUYHBIC, YACTHBIC U
o01111e, YCIOBHBIE;

BBISIBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MNPOTUBOpEUMsIB (akTaxX, JaHHBIX, HAOJIOJEHUSX U
YTBEPXKACHUAX, NpeularaTb KpPUTEPUUUIS BIBIECHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTMKH, JE€TYKTUBHBIX M MHIYKTHUBHBIX YMO3AKIIOYEHUH, YMO3aKIIOUEHUH MO
aHAJIOTUH;

pa3bupatb JI0Ka3aTeNIbCTBA MaTeMaTUYECKUX YTBEPKACHUN (npsimble U OT IPOTUBHOIO), MPOBOIUTH
CaMOCTOSITEJIbHO HECJIOKHBIE JOKA3aTeIbCTBA MAaTEMaTUYECKUX (DAKTOB, BBHICTpAaMBaTh APTYMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEpPBI, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKIECHNUS;

BBIOMpATH CIIOCO0 pelIeHns y4eOHOU 3a/1auu (CpaBHUBATh HECKOJIbKO BAPUAHTOB PEIIEHMs], BBIOUPATh HAUOO0Ie€ NOAXOAAIIUI
C YY4ETOM CaMOCTOSITENBHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTeIbCKHeE 1eliCTBYA .

WCIIOJIb30BaTh BOMPOCHI KAaK WCCIIEMOBATEIbCKHIA WHCTPYMEHT IIO3HAHMS, (OPMyIHpOBaTh BOMPOCH], (HUKCUPYIOIINE
IPOTHBOpPEUHE, IPoOIeMy, CAMOCTOSTEIHFHO YCTaHABINBATh HCKOMOE M JJaHHOE, (OPMHUPOBATh THIIOTE3Yy, apr'yMEHTHPOBATh CBOIO
ITO3UIIMI0, MHEHHE;

MPOBOJMUTH II0 CAaMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECIOXKHBIM SKCIEPUMEHT, HEOOJBIIOe HCCISAOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEN MaTEMaTUUECKOro 00bEKTa,3aBUCUMOCTEN 00BEKTOB MEXKITY COOOI;

CaMOCTOSITEILHO (hOPMYJIHUPOBATh OOOOIIEHUS W BBIBOJBLI IO pe3ysibTaTaM IPOBEAEHHOTO HAOIOJEHUS, HCCIICIOBaHMS,
OIICHUBATH JOCTOBEPHOCTD MOJYUYEHHBIX PE3YyJbTaTOB, BEIBOJOB U O00OIIICHUI;

MIPOrHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLIECCA, A TAKIKE BBIABUIATh MPEAIIOI0KEHUS O €70 PA3BUTHU B HOBBIX YCIIOBUSX.



Pabora ¢ undopmanueii:

BBISIBJISITH ~ HEJIOCTATOYHOCTh M HM30BITOYHOCTh ~ WH(OpPMAIWH, JTaHHBIX,HEOOXOAMMBIX JIJIsl PEIICHUS 3a1a4H;

BEIOWpATh,  aHAJIM3WPOBAaTh, CHCTEMATH3UPOBATh W  HWHTEPIPETHUPOBATHHUH(OPMAIINIO PA3IMYHBIX BUIOB U (OpM
IIPEICTABIICHNS;

BEIOMpATH (opMy mpeacTaBiIeHUsT HHOOPMAIIUN U WILTIOCTPUPOBATH PEIIaeMbIe3aladi CXeMaMHy, TuarpaMmMaMu, HHOU
rpaduKoil 1 UX KOMOMHAIUSIMU;

OILICHUBATh HAJA&KHOCTh MH(POPMAIMH TI0 KPUTEPHUSIM, TPEITOKESHHBIM YIUTEIEMUIU CHOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTUBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiiCTBUS:

BOCHIPUHUMATh U (OPMYJIUPOBATH CYKJEHUS B COOTBETCTBHM C YCJIOBHSIMHU M LENSIMU OOIIEHMS, SICHO, TOYHO, IPAMOTHO
BbIpaXKaTh CBOIO TOYKY 3PEHMS B YCTHBIXU MUCBbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELIECHUs 3a7a4l, KOMMEHTHPOBATh
IIOJIy4YE€HHBIN PE3YJIbTAT;

B XO0Jie OOCYXXJIeHHs 3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYXJAaeMoil TeMbl, MPOOJEMbl, pelaeMoi 3a/ayu, BBICKA3bIBaTh
UJ€M, HaALEJICHHbIE HA TOMCK pEUIEHUs, COMOCTaBIATh CBOUM CYXKIEHUS C CYXACHUSIMU JAPYIMX YYaCTHHUKOB JIMAJora,
O0OHapyXUBaTh pa3IM4Ke U CXOJICTBO MO3UIIMNA, B KOPPEKTHOHN Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

NPEICTABIIATh PE3YyNbTaThl PEIICHMS 3aJa4M, SKCIEPUMEHTA, UCCIEIOBAaHMs, MPOEKTa, CAMOCTOATEIbHO BBIOMpATh (popmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUU 1 OCOOEHHOCTEN ayIMTOPHUH;

MOHKMMAaTh U UCIIOJIb30BATh NMPEUMYIIECTBA KOMaHAHON U MHAMBUIYAIbHON paOOTHIIPU PEIIEHUU Y4eOHbIX MaTeMaTUYECKUX
3ajay;

NPUHUMATH 1€ COBMECTHOM NI€ATEIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOW PabOThI, paclpeaciiaTh BUIbI padoT,
JIOTOBapHUBATHCS, 00CYKIATh MPOIECCH PE3YNIbTAT padOThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (0OCYyKIAeHUs, OOMEH MHEHUSMU, MO3TOBbIE LITYPMbl U JPYTUE), BBIIOIHATH
CBOIO 4acTh pabOThl U KOOPJAMHHUPOBATH CBOM JECHCTBUS C IPYTMMHU WIEHAMH KOMAaHJbl, OLIEHMBATh Kaue€CTBO CBOErO BKJIaJa B
OOIIMIA MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

PeryjsiTuBHbIC YHHBepcaJbHble yUeOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO COCTaBJIATh IUIaH, AIrOPUTM pElIeHHs 3aAaud (WIM €ro 4acTh), BBIOMpaTh CIOCOO pEeHIeHUs C Y4ETOM
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UMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUNA ¢ Y4ETOM HOBOM
uHpOpMAITIH.

CaMOKOHTPOJIb:

BJIAJETh CIOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJIS MTPOLIecca U pe3ysbTaTa pelieH!s MaTEMaTUYECKON 3a/1auu;

NPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B I€SITEILHOCTh HA OCHOBE
HOBBIX OOCTOSITEILCTB, HAMJICHHBIX OITUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa ACSITEILHOCTH MOCTABICHHON 1IEIU U YCIOBUSIM, OOBSICHATh TPUYMHBI JOCTHKEHUS WU
HEJOCTWIKEHUS 11N, HAXOAUTh OIMUOKY, JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATHI

[TpenmeTHbIE pe3ybTaThl OCBOECHUSI MPOTrPaMMBbl [0 MATEMATUKE MPEACTABIIEHBI 110 rojilaM 00y4eHHUs B CIIEIYIOIIUX pa3/ienax
IpOrpaMMbl B paMKaX OTJENbHBIX YUEOHBIXKYPCOB: B 9—6 Kilaccax — Kypca «Maremarukay», B /—9 kiaccax — KypcoB «AmreOpay,
«I"eomerpus», «BepOATHOCTb U CTATUCTHUKAY.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

HOACHUTEJIbBHAS 3AIIMCKA

[IpropuTeTHBIMU HEISIMH OOyYCHHS MaTeMaTHuKe B 5—6 Kiaccax SBJSIOTCS: IPOJODKCHHUE (POPMHPOBAHUS OCHOBHBIX
MaTeMaTHYECKUX TOHATHUH (YHCIIO,
BEJIMYMHA, TeOMETpHUecKas (purypa), 00eCreuyrnBaromux IPEEMCTBEHHOCTh U TEPCIIEKTUBHOCTh MAaTEMaTHYECKOr0 OOpa3oBaHUs
o0OyyJarommxcs;
pa3BUTHEC  MHTCIUICKTYaJIbHBIX W  TBOPYECKHUX  CIOCOOHOCTEH  OOyYaromMXCs, ITO3HABATEJIbHOH  aKTHBHOCTH,
UCCIICIOBATEILCKUX YMEHUH, MHTEpEca K H3YICHHIO MaTEMaTHKH;
MOJIBEJICHHE O0YJaIOIINXCs Ha JOCTYITHOM JIJIsI HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U MAaTEMAaTHKH M OKPYXKaIOIIEro MUpa;
dbopmupoBaHrue (QYHKIIMOHAIBHONW MaTeMaTHUYECKOW TPaMOTHOCTH: YMCHHS pPaclo3HaBaTh MaTeMaTHYECKHE OOBEKTHI B

pC€aJIbHBIX JKU3HCHHBIX CHUTyalUAX, IPHUMCHATbL OCBOCHHBLIC YMCHHA [JIA PCHICHUA IMPAKTHKO-OPUCHTHPOBAHHBLIX 3aJady,
8



MHTEPIPETUPOBATH MOJIYUYEHHBIE PE3YJIbTATHI U OLICHUBATh UX HA COOTBETCTBUETIPAKTUYECKON CUTYAIIHUH.

OCHOBHBIC JMHHUHM COJEpKaHUS Kypca MaTeMaTHMKH B 56 Kiaccax — apudMeTHYecKas W TreoMeTpuueckas, KOTOpbIC
pa3BUBAIOTCS TapauIeNIbHO, KaXKJasiB COOTBETCTBUU C COOCTBEHHOW JIOTMKOHM, OJIHAKO, HE HE3aBHCHUMO OJIHA OT APYroi,a B
TECHOM KOHTAaKTE€ W B3aUMOJACHCTBUHU. Takke B Kypce MaTEeMaTHKH MPOMCXOJIUT 3HAKOMCTBO C JJE€MEHTaMHM aJreOpbl M
OITMCATEIbHOM CTaTUCTHUKHU.

N3yuenne apudmernueckoro marepuaja HAYMHACTCS CO CHCTEMAaTH3allid M Pa3BUTHUS 3HAHWN O HATYpaIbHBIX YHCIIAX,

MOJTyYEHHBIX Ha YPOBHE HAUAJIBLHOTO OOLIEr000pa3oBaHusl. [Ipyu »TOM  COBEpIIECHCTBOBAHHUE BBIYHUCIIUTEIHHOM
TEXHUKH HUOpMUpOBaHHE HOBBIX TEOPETHUYECKHX 3HAHMM  COYETaeTcs C pa3BUTHEM
BBIYMCIUTEIBLHON KYJIbTYpPbl, B YaCTHOCTH C OOyYE€HHEM MPOCTEHIINM MPUEMAMIIPUKHUIKU U OLICHKHU
pEe3yNbTaTOB  BBIYUCICHUIA. N3yuyenue HaTypanbHBIX YUCEN MPOAOIKAeTcss B 6 Kilacce 3HAKOMCTBOM C

HAYaJIbHBIMU MOHATUAMU TE€OpUU JeauMocTH. Hauano u3ydeHus oObIKHOBEHHBIX U JIECATHUYHBIX Ap0OOEl OTHECEHO K 5 Kiaccy. JTO
NEPBBIA 3Tall B OCBOGHHM JpOOEH, KOrjJa IMPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJI€IMH, MOHATHUSAMU TeMbl. Ilpu sTOom
paccMOTpeHre OOBIKHOBEHHBIX APOOEil B MOJHOM O0OBEME MPEIUIECTBYET U3YUEHHUIO JECATUYHBIX POOeH, YTO 11es1eco00pa3Ho ¢
TOYKH 3PEHHSI IOTUKU W3JI0KEHUSI YHUCIOBOW JIMHMM, KOTJAa MpaBWiIa JEHCTBUUA C JECATUYHBIMH APOOSMHU MOXHO OOOCHOBATh
y’K€ U3BECTHBIMU QJITOPUTMAMM BBINIOJHEHUSI JEUCTBHIIC OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECATHUYHBIMHU IpOOsSMU
pacIIMPUT BO3MOXKHOCTU JUIsl TIOHUMaHUSl OOYyYalOIMMHUCSA TPHUKIAJHOTO NMPUMEHEHHUS HOBOM 3alIUCH NMPU M3YYEHUH JPYTHUX
OpEeIMETOB M MpU MPaKTUUYECKOM Hcmonb3oBaHuM. K 6 kiaccy OTHECEH BTOpPOM 3Tam B M3y4yeHUM ApOoOel, rje MpOUCXOIUT
COBEpIICHCTBOBAHNWE HABBIKOB CpaBHEHUS M MpeoOpa3oBaHUs JApoOed, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB,
OTTAYMBAHHE TEXHUKH BBIYMCIICHUI, B TOM UYHMCJIE 3HAYCHUM BBIpAXEHHMH, COAEpKAIIUX U OOBIKHOBEHHBIE, U IECATUYHbIE TPOOH,
YCTaHOBJICHHE CBSI3€M MEXJy HUMH, pacCMOTpEHHE NpUEMOB pelleHHs 3aJady Ha JOpobu. B Hauame 6 kiacca NpoUCXOAUT
3HaKOMCTBO C [TOHSITHEM IPOLIEHTA.

OCOoOEHHOCThIO M3YUYEHHUS MOJIOKUTEIbHBIX U OTPULATENIBHBIX YHUCEN SIBJSIETCS TO, YTO OHM TAaK)K€ MOIYT paccMaTpHUBaThCs B
HECKOJIBKO 3TanoB. B 6 kinacce B Havasne uzydeHusi TeMsl «llonoxurenbHbple U OTpULIATEIbHbIE YUCIa» BbleseTcs noarema «llensie
quciaa», B paMKax ~ KOTOPOHM  3HAKOMCTBO C  OTPUUATENbHBIMM  4YHCIAMU U JIEUCTBUSAMH C IOJOKUTEIbHBIMUA U
OTPULIATENBHBIMUA YHCIIAMH IPOMCXOJUT HA OCHOBE COAEPKATENIBHOIO NOAX0/a. JTO MO3BOJSIET HA JOCTYIIHOM YPOBHE IO3HAKOMUTH
00yYaroImuxcsl MPaKTUYECKUCO BCEMH OCHOBHBIMU MOHSATHUSMM TEMbl, B TOM YHCJIE W C IpaBWIaMU 3HAKOB MPH BBIIOTHEHUU
apupMeTHuecKuX AeicTBuil. M3ydeHne pairoHaIbHBIX YUCEN Ha 9TOM HE3aKOHUUTCS, a OyIeT MPOAOIDKEHO B Kypce anredpsl 7 Ki1acca.

[Ipu oOydeHun pemIeHHIO TEKCTOBBIX 3a7ad B 5—0 Kjaccax HCHOJB3YIOTCS apupMeTHdeckue mpuémbl pemieHus. [lpu

OTpa6OTKe BBIYMCIINTEIBLHBIX HAaBBIKOB B 5—6 Kjaccax paccMaTpruBaArOTCA TCKCTOBBLIC 3a/ladM CICAYIOIIMUX BHJIOB: 3adda4Xd Ha
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JBIDKCHHE, HA YaCTH, Ha MOKYNKU, HA pa00Ty U MPOU3BOIUTEIILHOCTh, HAa MPOLIEHTHI, HA OTHOIIEHUA U Nponopiru. OOyyaromuecs
3HAKOMSTCS ¢ MPUEMaMH PEIISHUs 3a7a4 TIepe0opoM BO3MOXKHBIX BAPUAHTOB, y4aTcs padoTath ¢ nH(GOpMAaIuel, IpeIcTaBIeHHON
B (hopme TaOIuUIl WM IHArpamM.

B mporpamme ydeOHOro kypca «MaremaTuka» NPEAyCMOTPEHO (OPMHUPOBAHUE IIPOIECICBTUUCCKUX alreOpandecKux
npejacTaBieHu. bykBa Kak CUMBOJI HEKOTOPOTO YHCJia B 3aBUCUMOCTH OT MAaTE€MaTHYECKOTrO KOHTEKCTa BBOJUTCS MOCTEIEHHO.
bykBeHHass CHUMBOJIMKA IIMPOKO HCIOJIB3YETCS MPEXKAE BCEro I 3amuch OOIIMX YTBEPXKICHUM W TpEeMIOKeHUU, GopMyn, B
YACTHOCTH JIJI BBIYUCIICHUS T€OMETPUUECKUXBEINYNH, B KAUECTBE «3aMECTUTEIIS» YKCIa.

B nporpamme yueGHOro kypca «Marematukay mpeAcTaBieHa HarjIsHas reoMeTpHsi, HalpaBjieHHAss Ha pa3BUTHE 0OpPa3HOTO
MBIIIUICHHS, TTPOCTPAHCTBEHHOT'0 BOOOpaXKeHHUs, N300pa3UTENbHBIX YMEHHN. DTO Ba)KHBIN 3TAll B U3yUYCHUH T'€OMETPUU, KOTOPBII
OCYIIECTBJISIETCS ~ HA  HATJIAIHO-TIPAKTHUYECKOM YpOBHE, OIMHUPAETCS HA HATJISIAHO-00Pa3HOE MBINLICHUE O00YYarOIINXCS.
Bonbinas poiab OTBOAUTCS MPAKTUYECKOU JACATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOAeIUpoBaHut0. OO0ydaronyecs 3HaKOMSTCS C
FEOMETPUYECKUMH (PUTYpaMU Ha TIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEUIIUMH KOHGUTYpAITUIMH, y4aTCsl U300pakaTh UX Ha
HEJIMHOBAHHOW M KJIETYaTOM Oymare, paccMaTpuBaIOT UX MPOCTEHIIMe CBOMCTBA. B mporecce u3ydeHus HAriasgHOW TeOMETpUu
3HaHUS, MTOJTyYE€HHbIC 00YUYaIOIIUMUCS Ha YPOBHE HAYAJIbHOT'O OOIIEro 00pa30BaHUsl, CUCTEMATU3UPYIOTCS U PACHIUPSIOTCS.

CormacHo y4eOHOMY IUIaHy B 5—6 KJlaccax W3y4aeTcs MHTErPUPOBAHHBIN TIPEIMET
«MaremaTtukay, KOTOPbIA BKJIFOYaeT apu(PMETHIECKUI MaTeprall U HaTJISIAHYI0 TEOMETPUIO, a TAKXKE MPOIEIEBTUUECKUE CBECHUS
U3 alreOpbl, JIEMEHTHI JIOTUKHU U Hayaja ONUCATEIbHON CTaTUCTUKHU.

OO11ee YnCiIo 9acoB, peKOMEHI0BAHHBIX I U3y4YeHHS MaTeMaTukd, — 340 yacoB:B 5 kiacce — 170 gacos (5 4acoB B HeJelI0),
B 6 kitacce — 170 yacos (5 yacoB B HezelIO).

COAEPXKXAHME OBYUYEHUAS KJIACC

HarypaabHbie 4nciia 1 HYJIb
Harypansnoe uncno. Psg natypanpabix uucen. Yucno 0. M3o0paxeHne HaTypaidbHBIX YHMCENT TOYKAMHU HA KOOPJIWHATHOM
(4UCIIOBOM) TIPSIMOM.
[To3uunoHHass cucrema cumcieHus. PuMckas Hymepanusi Kak NpuMep HEMO3ULUHUOHHOW CHUCTEMBI CUHCIIEHUA. JlecaTuuHas
CHUCTEMA CUHCIICHHUS.
CpaBHEHME HATYPAIBHBIX YMCEJ, CPAaBHECHHE HATYPAJbHBIX YHCET C HYJIEM.
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CnocoObl cpaBHeHMsI. OKpYIJIEHHE HATYPaJIbHbBIX YUCEIL.

CnoxkxeHue HaTypalbHBIX YHCEN, CBOWCTBO HYJSI NpPH CIOKEHUHU. BblunmTaHue Kak JeWCTBUE, OOpaTHOE CIOXKEHUIO.
YMHOKEHHE HaTypaJibHbIX YHMCEN, CBOMCTBA HYJIS U €AMHUIBI TP YMHOXXEHUU. JleneHue Kak JiecTBrUe, 00paTHOE YMHOKEHHUIO.
KoMmrionenTsl neiicTBuii, cBsizsb Mexay HUMHU. [IpoBepka pesynprata apudmernyeckoro aectBus. llepemectutenbHoe u
COUETATENIbHOE CBOMCTBA (3aKOHBI) CIOKEHUSI U YMHOXKEHUS, pAaCIPEIeTUTEIbHOE CBOMCTBO (3aKOH) YMHOXEHUS.

Hcnonb3oBanue OYKB 11t 0003HAUEHHUS] HEU3BECTHOIO KOMIIOHEHTA U 3aIIUCH CBOMCTB apuU(PMETUUECKUX JIEUCTBHIA.

Jlenurenu u KpaTHbIE YKCTa, pa3ioxkeHue Ha MHOXUTeNu. [IpocTeie u cocraBubie uncina. [Ipuznaku genumoctu Ha 2, 5, 10, 3,
9. JleneHue ¢ OCTaTKOM.

Crenenb ¢ HATypaJIbHBIM MOKA3aTENEM. 3aMUCh YUCIA B BUJIE CYMMBbI Pa3psIAHBIX CJIaraeMbIX.

YucnoBoe BrIpakeHHe. BplunciieHME 3HAUYEHUM YHCIIOBBIX BBIPAXKECHUM, MOPSAIOK BBINOJHEHUs AcUCTBUN. lcmnonb3oBanue
IPU BBIYUCICHUAX TMEPEMECTUTEIIBHONO U COYETATENIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUSI U YMHOXKEHUS, PacCHpeeIUTEIbHOIO
CBOWCTBA YMHOKCHUS.

JApodu

[IpencraBnenne o ApoOM Kak crocoOe 3amucu 4yacTu BenuduHbl. OObIKHOBEHHBIE JpoOu. [IpaBuibHbIE W HENMpPaBUJIbHbBIC
npobu. CMmelanHasi poOb, MPEACTaBICHUE CMEUIAHHOW Apo0W B BHJIC€ HENMPaBWIBHOM JpoOM W BBIJICTICHUE IICJIOW YacTH
YucIau3 HeMpaBWIbHOM npoou. M300pakeHue npodeit ToukaMu Ha YUCI0BOM mpsimoit. OcCHOBHOE cBOMCTBO ApoOu. CokpaiieHue
npobeii. [IpuBenenue qpodu Kk HOBOMY 3HaMeHaTe 0. CpaBHEHHE APOOEH.

CrnoxeHre M BEIYUTAHUE ApOoOeH. YMHOKEHHE U JIeJIeHUe Ipo0el, B3auMHO- oOpaTHbIe npodu. Haxoxaenne 4acTu 1eaoro u
L[EJIOTO IO €r0 YaCTH.

Hecsatuanas 3anuck apodeit. [IpeacraBneHue necaTHaHOM ApoOH B BUE OOBIKHOBEHHOU. M300pakeHne qeCATUYHBIX Ipo0ei
TOYKaMH Ha YUCIIOBOM MpsiMoid. CpaBHEHHE JIECITUUHBIX JPOOEH.

Apudmernyeckue ASUCTBUS C AECATUUHBIMU Apo0siMu. OKPYTICHUE ECATUUHBIX JIPOOEH.

Penienue TeKCTOBBIX 32124

Pemenne TekcToBBIX 3amau apudmMeTHdecKuM criocoboM. Pemienue normdeckmx 3amad. PemieHume 3amau  mepedbopoM  Beex
BO3MOJKHBIX BapHWaHTOB. VICIoJb30BaHHE MPH PEHICHUH 3aa4 TaOIHUI] U CXCM.

Pemienue 3amgay, comepkaliux 3aBUCHUMOCTH, CBS3bIBAIOIIME BEIUYUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE, LI€HA, KOJIUYECTBO,

CTOUMOCTS. EI[I/IHI/II_[BI HN3MCPCHUS: MACCHI, O6’béMa, LCHLBI, paCCTOAHUA, BpEMCHHU, CKOPOCTH. CBs3b MCKAY CAUMHUIaMH U3MCPCHUA
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KaK0W BEJIUYUHEL.
PemieHrie OCHOBHBIX 3aj1a4 Ha APOOH.
[IpencraBieHne TaHHBIX B BUE TAOJIHII, CTOIOYATHIX JUATPAMM.

HarusgHas reomerpus

Harnsinaele npencraBiieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK, JIyd, YroJl, JIOMaHas, MHOTOYTOJIbHUK,
OKPYKHOCTb, Kpyr. YToi. IIpsMon, OCTpBIN, TyIIOWH pa3BEPHYTHIN YTJIbL.

JInuHa oTpe3ka, METpUYECKME EOWHULBI JUIMHBL. [[IMHA J0MaHOM, MEPUMETP MHOTOYTOJbHHKA. M3MepeHne u moCTpOeHHE
YTJIOB € TOMOIIBIO TPAHCIIOPTHUPA.

Harnsnneie npencrapienus o GUrypax Ha IOCKOCTU: MHOTOYTOJIbHUK, MPSMOYTOJIBHUK, KBaAPaT, TPEYTOJbHUK, O PABEHCTBE
buryp.

N3o06pakenue Guryp, B TOM 4rciie Ha kierdyaTtoil Oymare. [loctpoenne koHdurypanuii u3 4acteit mpsMon, OKpy>KHOCTH Ha
HEJIMHOBAHHOMW U KJieT4yaTtoi Oymare.lcroib3oBaHUE CBOMCTB CTOPOH M YIJIOB NMPSMOYTOJIbHUKA, KBAApPATA.

[Imomans IPSMOYTOJIbHUKA 151 MHOT'OYT'OJIbHUKOB, COCTABJICHHBIX U3 MPAMOYTOJIbHUKOB, B TOM 4Hciie (puryp,
NU300paKEHHBIX Ha KileTyaTol Oymare. ENMHUIIBI ©3MEpEHUs TUIOLIAIH.

Harnsinnele mpeacTaBieHdss O MPOCTPAHCTBEHHBIX (GUIrypax: MPsIMOYTOJIbHBIN Mapasuienenumnes,, KyO0, MHOTOIpaHHUKH.
N3o0pakeHne mpocTEeHIINX MHOrOTpaHHUKOB. Pa3BépTku kyba u mapaiienenunena. Co3mgaHue Mojeneil MHOTOTPaHHUKOB (U3
OyMaru,poBOJIOKH, TUTACTHIIMHA U JPYTHX MaTEpPHAIIOB).

O0BEM PSAMOYTOIBHOTO MTapayuieenunena, kyoa. Enuauipt namepenus oobéMma.

6 KIIACC

HarypaJjabHble ynciia

Apudpmernueckue ACHCTBUS C MHOTO3HAUHBIMU HATYypajJbHBIMHU dYHClIaMu. YUHMCIIOBbIE BbIpaXXEHHS, IMOPSJIOK JEHCTBUH,
UCMOJIb30BaHUE CKOOOK. Mcronb30BaHHE MNPU BBIUKUCICHUSX IEPEMECTUTEIBHOIO M COYETATEIbHOIO CBOWMCTB CIOXKEHUS U
YMHOKEHHUS, paCIpeIeTUTENBHOr0 CBOMCTBA YMHOKEHUS. OKpYyrieHue HaTypalbHbIX YUCEN.

Jlenutenn W KpaTHBIE 4YHCIA, HAMOONBIIMI OOIMIMI JENWTENh W HaWMEHbIIee obIiee KpaTtHoe. J[eTMMocTh CyMMBl U
npousBencHus. JleleHne ¢ OCTaTKOM.
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Apodu
OObIKHOBEHHast JApoOb, OCHOBHOE CBOMCTBO JpoOHW, cCoOKpaimieHue napoOeli. CpaBHEHHE W YIOPSIOYMBAHUE APOOCH.

Pemenne 3amay Ha HaAXOXKIAEHUE YAaCTH OT LEJIOr0 M LEJOoro mo ero yactu. /[poOHoe 4unciao Kak pe3ysiabTaT JEleHUS.
[IpencraBnenue necaTUYHOM poOU B BUIE OOBIKHOBEHHOW JPOOM M BO3MOXKHOCTB IIPEJCTABICHUSI OOBIKHOBEHHON APOOU B BUIE
necsatuaHoOU. JlecsTuunble npoOW W MeTpuyeckas cuctemMa wmep. ApudMETHYECKHE JCHCTBUS W YHUCIIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.

OTtHomrenue. Jlenenue B JTaHHOM OoTHOIeHNH. Macmita0, mponopiys. [IpuMereHrenTponopIvii py penIeHU  3a1ad.

[Tonsatue npoueHTa. BhrunciaeHne mpoleHTa OT BEIWYMHBI M BEIMYMHBI MO €€ MpOLEHTY.  BblpaxkeHWe  MIpOIEHTOB
NECATUYHBIMU  Jpo0smu. Pelmienue 3agadHa MpoieHThl. BoipaxkeHne OTHOIICHHS BEJIMYMH B MPOIIEHTAX.

IHoJio)kuUTENBbHBIE H OTPULATEIbHBIE YHCJIA

[TonoxurenbHble U OTpULATENbHBIE yncia. Llenbie uncna. Moayne yucia, reoMeTpudecKas HHTEPIIpETaus MOyl YUCa.
N3o0pakenne urcen Ha KOOpJAUHATHOU psiMor. YUucioBble MpoMexyTku. CpaBHeHue uyuceln. Apudmerudeckue IeUCTBUC
MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YUCIIAMH.

[IpsmoyronbHass cucTeMa KOOpAWHAT Ha IUIocKocTh.  KoopawHATBI  TOYKHM Ha IJIOCKOCTH, abcmmcca M OpJuHAaTa.
[TocTpoenue Touek u Guryp Ha KOOPAUHATHOMN TIOCKOCTH.

bykBeHHBbIE BHIPAKECHUSA

[Ipumenenue OyKB /i 3alUCH MAaTEMaTHYECKUX BBIpAXKEHUN U mpeioxkeHuid. CBoHCTBa apuMeTHUECKUX IEHCTBUU.
bykBeHHbBIE BBIpaKEHUSI U YKCIIOBBIE MOJCTAHOBKH. ByKBEHHbIE PABEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA. DOpPMYIIbI,
dbopMyIIBI IEpUMETpA | IUIOINIAIN MPSIMOYTOJIbHUKA, KBajipaTa, 00bEMa napajjienenunena u Kyoa.

Pemmenye TeKCTOBBIX 3aa4

Pemenne TeKCTOBBIX 3ajad apudpMeTHdecKuM crocoboM. Pemenue ormdeckmx 3amad. Pemrenwme 3amau mepebopoM Bceex
BO3MOKHBIX BAPUAHTOB.

Pemenune 3amay, comepkamux 3aBUCUMOCTH, CBSI3BIBAOIIMX BEIUYHUHBI: CKOPOCTh, BPEMs, PACCTOSHHUE, 1I€HA, KOJIUYECTBO,
CTOMMOCTB, IIPOU3BOJHUTEIBHOCTh, BpeMs, 00BEM pabOTHl. EXMHUIIEI M3MEpPEHHS: MAacChl, CTOMMOCTH, PACCTOSHHS, BPEMEHH,
ckopocTh. CBsI3b MEXAY €AUHUIIAMHU U3MEPEHUS KaX0M BEITUYUHBI.

Pewmienue 3amay, CBSA3aHHBIX C OTHOLIEHUEM, MPOMOPUAOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMU; PEIHICHHE OCHOBHBIX 33Ja4 Ha
JPOOH U MPOICHTHI.
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OueHka U MpUKHJIKA, OKpyTIeHue pe3ysbrara. CocTaBlieHne OyKBEHHBIX BBIPAKEHUM MO YCIOBUIO 3a/1a4U.
[IpencraBienne AaHHBIX C MOMOIIbIO Tabmuu u guarpamMm. CronOuaThie AuarpaMMbl: YT€HHE M TNocTpoeHue. YUrteHue
KPYT'OBBIX JUArpaMM.

Harasianas reomerpus

Harnsgable npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K, Jyd, Yroi, JIOMaHasi, MHOTIOYTOJIbHUK,
YETBIPEXYT OJIBbHUK, TPEYTOJIBHUK, OKPYXKHOCTb, KPYT.

B3anMHOE pacronokeHue IByX NPSMBIX HA IUIOCKOCTH, NMapajulelIbHBIE MPsMbIE, NEPIECHINKYIIAPHbIE NpsMble. M3Mepenne
PacCTOSIHUI: MEXK1Y ABYMsI TOYKAMU, OT TOYKHUIO MPSIMOM, IJIMHA MapLIpyTa Ha KBAJIPaTHOU CETKE.

W3MepeHrne M MOCTPOCHHE YIVIOB C MOMOIIBIO TPAHCHOPTHpPA. BUABI TPEyroiabHUKOB: OCTPOYTOJIbHBIA, MPSMOYTOJIbHBIN,
TYNOYTOJbHBIN, PAaBHOOEAPEHHBIN, PABHOCTOPOHHUM. YeEThIPEXYTrONbHUK, NPUMEPHl YETHIPEXYTOJbHUKOB. [IpSAMOYroibHUK,
KBaJIpaT: UCIIOJIb30BAaHNE CBOMCTB CTOPOH, YTJIOB, AMaroHanei. M3o0paxeHnue reoMeTpudeckux (GUryp Ha HEJTMHOBAaHHOUW OyMmare C
UCMOJIb30BaHUEM LIMPKYJIS, TUHEUKH, YrolbHUKA, TpaHcnopTupa. [locTpoenus Ha kieryaToil Oymare.

[Tepumerp MHoroyronbHuka. lloHsTHe momanu QUrypsl, €IMHHUIBI M3MepeHus miomwanu. [IpubnmxkEéHHoe u3MepeHue
iomaau Guryp, B TOM 4uclie Ha KBaapaTHoil ceTke. [IpubnmxéHnoe n3MepeHne JJIMHbI OKPY>KHOCTH, TUIOLIaIA KpyTra.

CumMmeTpusi: LeHTpaibHas, oceBas U 3epkaibHas cumMmeTpuu.[locTpoeHne cuMMeTpuaHbIX QUryp.

Harnsigabie npenctaBieHus 0 MPOCTPAHCTBEHHBIX GUTYpax: Mapaljiesienumes, Kyo,mpu3Ma, nupamMuia, KOHyC, IIIIMHAP, map
u cdepa. M3o6paxkenue npoctpancTBeHHBIX puryp. [Ipumepsl pa3BEPTOK MHOTOIpaHHUKOB, IWIMHAPA U KOoHyca. Co3gaHue
MOJIeNIEUIPOCTPAHCTBEHHBIX (DUTYp (M3 OyMaru, MPOBOJIOKH, IJIACTUINHA U IPYTUX MATEPUAJIOB).

[Tonsitue 00BEMA, eqUHUIIBI U3MepeHus 00bEéMa. OOBEM MPSIMOYTOIBLHOTO Mapasuieienuneaa, Kyoa.

HNPEIMETHBIE PE3YJIBTATDBI
[IpenmeTHbBIC PE3YIbTATHl OCBOCHHSI IIPOTPaMMBbl YU€OHOTO Kypca K KOHITy O0Oy4eHHUs B 5 KJjacce:

Yucjia ¥ BbIYUCIEHUA

[lonuMarth ¥ MpPaBWIBHO YHNOTPEOSATh TEPMUHBI, CBSI3aHHBIE C HATYPAIbHBIMU YUCIAMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMU
JTPOOSIMHU.

CpaBHUBATH U yIOPSAI0YMBATH HATYPAIbHBIC YHCIIA, CPABHUBATH B MPOCTEUIITNX CIydasiX OOBIKHOBEHHBIE APOOH, TECATHIHbBIC
JpoOHU.
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CoOOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIOBOI) MPSIMOM C COOTBETCTBYIOIIMM €M YMCIOM M HM300pa)kaThb HATypajbHbIE
yucia TOYKaMy Ha KOOPAUHATHOM (YMCIIOBOM) MPSAMOIA.

BeInoHATH apupmMeTnuecKue JNEeNCTBUSA C HaTypaJIbHbIMU quCciIaMH, ¢ OOBIKHOBEHHBIMHU JIpOOSIMU B
IIPOCTEUILINX CITyYasX.

BBINOTHATH IPOBEPKY, MPUKHUJIKY pe3yJIbTaTa BeIYUCIeHUNA. OKPYIIIATh HATYpaJIbHBIE YHUCIIA.

Pelenne TeKCTOBBIX 3aa4

Pematy TekcTOBBIE 3amaud apU(METHYSCKHM CIIOCOOOM M C IIOMOIIBIO OPraHW30BAaHHOI'O KOHEYHOTO Ilepedopa Bcex
BO3MOXKHBIX BApUAHTOB.

Pemiates 3amauu, cojepkaliyde 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEIMYUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE, 1I€Ha, KOJUYECTBO,
CTOMMOCTb.

W cnonp30BaTh KpaTKUE 3alIUCH, CXEMBI, TAOIHIIbI, 0003HAYEHHUS MPU PEIICHUH 3a]1a4.

[Tonb30BaThCSl OCHOBHBIMM EAMHUILIAMH M3MEPEHUS: II€HBI, MAcChl, PAcCTOSHHUS, BPEMEHU, CKOPOCTH, BBIpaXXaThb OJHU
€MHULIBI BETMYUHBI Yepe3 Apyrue.

H3Bexars, aHAJIU3UpPOBaTh,  OLIEHUBATH  MH(OPMAIIHUIO, NpEACTaBICHHYIO B TaOJIHIlE, HA CTOJIOYATON JUarpamme,
UHTEPIPETUPOBATH MPEACTABICHHBIC JAHHBIC, UCIIOJIb30BATh JAHHbBIC MIPHU PEIICHUM 3a/1a4.

HaruasgHas reomerpus
[Tonb30BaThCA FEOMETPUUECKUMH OHATUAMU: TOUKA, IPSIMast, OTPE30K, JIyd, YIOJI, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KPYT.
[TpuBOAUTH IPUMEPHI OOBEKTOB OKPY’KAIOLIEr0 MUPA, UMEIOIINX (JOPMY U3YUEHHBIX T€OMETPUUYECKUX HUryp.
Hcnonb30BaTe TEPMHUHOJIOTHIO, CBS3aHHYXO C  yIJlJaMM: BEpIIMHA CTOPOHA,C MHOTIOYI'OJIbHMKAaMH: YIOJI, BEpPLIMHA,
CTOPOHA, JUAroHallb, C OKPYKHOCTBIO: PAAUYC, TUAMETD, LICHTP.
N300paxkaTh U3yyeHHbIE reoMeTpruuecKue GUrypbl Ha HEIMHOBAHHOM M KJI€TYaTOMOyMare ¢ MOMOILbIO LUPKYJIS U JTUHEHKH.
Haxomuts mMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHUEM C IOMOILIBIOJIUHENKH, CTPOUTH OTPE3KU 3aJaHHOU
JUIMHBL; CTPOUTH OKPYXKHOCTB 3aJaHHOI'0 paauyca.
Hcnonp30BaTh CBOWCTBA CTOPOH M YIVIOB NPSIMOYTOJIbHUKA, KBaApara g HMX ITOCTPOCHMS, BBIYMCICHHSA IUIOIAOU W
IIepUMeTpa.
Beruncnars nepuMeTp U IuioniaAb KBajpaTa, NpsMOYTOJIbHHKA, (PUIYp, COCTaBIEHHBIX M3 MPSMOYTOJIbHUKOB, B TOM YHUCIIE
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duryp, n300pakE€HHBIX Ha KJIeT4yaToiiOymare.

[Tonp30BaThCS OCHOBHBIMU METPUUYECKUMH €AMHULIAMU W3MEPEHUS JJIMHBI, IUIOUIAN; BBIpAKaTh OJHU €IUHUIIBI BEITUYHHBI
qyepes JIpyrue.

PacnoznaBaTh mapaiienenunesn, KyO, HCIONb30BaTh TEPMHUHOIOTHUIO: BEpIIMHA, PeOpPO TpaHb, W3MEPEHHUs, HAXOIUTh
U3MepeHus napajuiesenumena, Kyoa.

Borancasats 00bEM KyOa, mapaienenumneaa 1mno 3aJaHHbIM U3MEPEHHSIM, TT0JIb30BaThCsl €AMHUIIAMH U3MEpEeHUs 00bEMA.

Pemate HeciaoXHBIE 3aJaud  Ha HM3MEPEHHE T'€OMETPUYECKUX  BEJIMYMHB MPAKTUUYECKUX CUTYaIUAX.

[IpenmeTHBIE PE3YIBTATHl OCBOCHHSI IPOrPaMMBbl YUeOHOTO Kypca K KOHITy 0OydeHus B 6 Kjacce:

Yuciia 1 BLIYUCICHUSA

3HaTh W MOHMMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUIAMHU YHCENl M CIOCOOAMHU UX 3aIUCH, MEPEXOIUTh (€CIH 3TO
BO3MOKHO) OT OHOU (POPMBI 3aIIMCH YUCIIA K APYTOM.

CpaBHUBaTh U YNOPSAJOYUBATH LIE€JbIE YHCIA, OOBIKHOBEHHBIE M JECATUYHBIE OpOOU, CPAaBHUBATh YMCJIA OJHOTO M Pa3HbIX
3HAKOB.

BbINONHATH, cOYeTasl YCTHbIE M MUChbMEHHBIE MPUEMBI, apU(PMETHUECKUE JCHCTBUSA C HATYPAIbHBIMUA U LEIBIMH YUCIAMM,
OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSMU, MOJIOKUTEIBHBIMUA U OTPULIATETLHBIMU YHCIIAMH.

BbIuuCHsATh 3HAYEHHS] YUCIIOBBIX BBIPAKEHMH, BBINIOIHATH NPUKUJKY M OLEHKY pe3yJibTaTa  BBbIYHUCICHHM,  BBIIIOJHATH
npeoO0pa3oBaHUsl UYHUCIOBBIX BBIPAKEHUITHA OCHOBE CBOMCTB apu(PMETUUECKUX JIEHCTBUA.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM MpPSIMOM C COOTBETCTBYIOLIMM €M 4YHMCIOM M H300pakaTb 4YHClia TOYKAMHU Ha
KOOPJAMHATHOM NPSIMOM, HAXOIUTh MOJYJIb YUCIIA.

COOTHOCUTB TOYKH B IPSIMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPAMHATAMH 3TOM TOUKH.

OKpyrasTh LeNble YUCa U JeCATUYHbIE P00, HAXOAUTH MPUOIMKEHUS YUCE.

YucsioBbie M OYyKBEHHbIE BbIPAKEHUSA

[lonuMats ¥ ynoTpeOsiTh TEPMUHBI, CBA3aHHBIEC C 3aMKChI0 CTETIEHU YMCIIA, HAXOAUTH KBaJpaT U KyO uuciia, BBIYUCIATH
3HAQYCHUS YUCIOBBIX BBIPAKECHUH, COJIEPKAITUX CTEIEHHU.

[Tonp30BaThCsl MpPU3HAKAMHU JCIUMOCTH, packiaJblBaTh HaTypajdbHbIE YHCIIA HA IPOCThIE MHOKUTEIH.

[Tonb3oBaThCcst MacITAOOM, COCTABIISTH MPOMOPIIUU U OTHOIIICHHMS.
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Hcnonb3oBaTh OyKBBI 111 OOO3HAYEHUS YHWCEN MPU 3alUCU MATEMAaTHYECKUX BBIPAKEHUM, COCTABISATH OYKBEHHBIE
BBIpAKEHUA M (QOpPMyJbl, HAXOJWUTh 3HA4YEHHs] OYKBEHHBIX BBIPAKEHUU, OCYHIECTBISASI HEOOXOIHMMble TOJICTAHOBKH H
npeodpazoBaHusl.

HaxonuTs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PelieHue TEKCTOBBIX 32124

Pemate MHOTrOIIIaroBbl€ TEKCTOBBIE 3a]]a4u apU(PMETUUECKUM CIIOCOOOM.

Pemath 3amaum, cBsi3aHHBIE C OTHOILIEHHUEM, MPOMOPIMOHAIIBHOCTHIO BEJIMYMH, MPOLIEHTAMH, PElIaTh TPU OCHOBHBIE 3a]1a4H
Ha IpoOH U MPOLIEHTHI.

Pemate 3amaun, comepikaiiie 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEIUYMHBI: CKOPOCTh, BPEMs, PACCTOSHHUE, 1I€HA, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOJAUTEIHLHOCTh, BpeMs, 00bEMa palOTHI, HCMONB3Ys apuPMETHUECKHe JCHCTBHS, OIEHKY, MNPHUKUAKY,
MOJIb30BaThCS EAMHUIIAMU U3MEPEHUS COOTBETCTBYIOLIUX BEIMYKMH.

CocTaBisTh OYKBEHHBIE BHIPOXKEHHUS 110 YCIOBHUIO 3a/1a4H.

W3Bnekats wuH(OpMAIMIO, TPEACTABICHHYIO B Ta0IWIax, Ha JMHEHHOW, CTONOYATOM WM KpYroBOW Juarpammax,
UHTEPIPETUPOBATH MPEJCTABICHHBIC IAaHHbIE, UCIOJB30BaTh JJAHHbIE [TPU PEIICHUH 3a/a4.
[IpencraBnars nHGOPMALIMIO C TTOMOIIBIO TaOJIUII, TUHEHHOW U CTOIOYATON AHarpaMm.

Harasianas reomerpust

[IpuBonuTh mpuMepsl OOBEKTOB OKPYXKAIOMIETO MHUPA, UMEIOMUX (OPMY H3YUYEHHBIX TIE€OMETPUUYECKHX IUIOCKHX U
OPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PAaBHBIX U CHMMETPHUYHBIX (QUTYD.

N300paxkaTh ¢ MOMONIBIO ITUPKYJISA, JTUHEHKH, TPAHCIIOPTUPA HA HEIMHOBAHHOW M KJIETYATOM Oymare M3ydeHHbIE TIIIOCKHE
reoMeTpudeckue GUrypsl 1 KOHQUrypauuu, CAMMETPUYHbIE (PUTYPBI.

[Tonp30BaThCs T€OMETPUUECKUMH MOHATHUSMU: PABEHCTBO (PUTYp, CUMMETPUS, UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C
CUMMETPHUEN: OCb CHMMETPHH, LIEHTP CUMMETPHH.

HaxoauTe BEJIMYMHBI YTII0B U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIVIBI 3aJaHHON BEJIMYUHBI, ITOJIB30BATHCA MPU
penieHnu 3aaa4 rpayCHOM MEpOU YIJI0B, pACIIO3HABATh HA YEPTEKAX OCTPBIN, MPAMOU, pa3BEPHYTHIN U TYIION YTJIBL.

BbluucnsaTe MIMHY JOMaHOM, NEPUMETP MHOIOYTOJIbHHUKA, ITOJIB30BATHCSA E€IMHMIAMU HW3MEPEHHUs JUIMHBI, BBIPAXKAaTh OJHU
€AUHULIBI U3MEPEHUS JUIMHBI Yepe3 Apyrue.

Haxonutse, ucnonp3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSIHUS: MEKY IBYMsI TOUKAMH, OT TOYKHU 10 IPSIMOM, JUIMHY MIYTH Ha
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KBaJPAaTHOU CETKE.

Boruncnars miomaas GuUryp, COCTaBI€HHBIX M3 MPSIMOYT'OJBbHUKOB, UCIIOJIb30BaTh pa3OHneHMe Ha IIPSIMOYT OJIbHUKH,
Ha  paBHBIC burypsl, NOCTpauBaHUE 10 MPSAMOYIOJIbHUKA, II0JIb30BAaThCSI OCHOBHBIMU €IUHULIAMU U3MEPEHUS IUIOIIAAMN,
BBIPAXKaTh OJHU CAVHULIBI U3MEPEHUS IIJIOIIAAN YEepe3 APYTHUE.

PacriozHaBaTh Ha MOZAENSIX U M300paXKEHUSAX NMUPAMUAY, KOHYC, HWIMHAP, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, pedpo,
rpaHb, OCHOBaHUE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aTol Oymare npsMOyTOIbHBIN NMapaielenunes.

Bbrunciars 00bEM NpsIMOYTOJIBHOTO apajljienenunena, Kyoa, nojb30BaThCsl OCHOBHBIMU €IMHULIAMH U3MEPEHUSI 00BEMA;

Pemate HecnokHblE 334a4M  HAa HAXOXKIACHHE TI'E€OMETPUYECKHX BEIWYHUH B IPAKTUYECKUX CUTYALUAX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KJACC
HaumenoBanue pazaena |KonuuectBo OcHOBHOE OCHOBHBIE BUJIBI ICSITEILHOCTH 00YYaOIINXCS
(Tembl) Kypca 4acoB CoZIepKaHue
HarypanbHbie uncina. 43 JlecaTnanas Yurtath, 3alIUCHIBATH, CPABHUBATHL HATYpaJIbHBIC YHCIIA;

JleiicTBuA ¢ HATypaJbHBIMU
YUCIIaMU

CUCTEMA CUUCIICHUS.
Psn nHatypanbHbIX
YHUCEN.
HarypanbHsiit psa.
Yucno 0.
Harypanbnbie uncia
Ha KOOpJAMHATHOU
MIPSAMOM.
CpaBHeHue,
OKpYTJIEHUE

HaTypAJIbHBIX YHCEIL.

Apudmernyeckue
JICUCTBUS

C HaTypaJbHbIMU
yucjaamMu. CBOMCTBA
HYJISl IPU CJIOKEHU U
U YMHOXXEHUU,
CBOMCTBA CIUHUIIBI
IpU YMHOKCHUU.

NperIaraTb U 00CyKAaTh COCOOBI YIIOPSAIOYMBAHMS YHCEIL.
MN300paxkaTh KOOPIAUHATHYIO IPSIMYIO, 0TMEYaTh YHCIIA
TOYKAMHU Ha KOOPJAUHATHOU NPSIMOU, HAXOAUTh KOOPIUHATHI
TOYKHU.

HccaenoBath cBOiicTBA HaTYypaibHOro psna, yucen 0 u 1
P CIIO)KEHUH U YMHOKCHUHU.

Hcnoab30BaTh NPABUJIO OKPYTIICHUS HATYPAJIbHBIX YUCEN.
BoinosHaTh apudgMeTnyeckne 1eicTBUS C HATypaTbHBIMU
YUCJIaMU, BBIMUCJIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMHM U 0€3 CKOOOK.

3anucbIBATH NPOU3BEICHNUE B BUJI€ CTCTICHU, YMTATH
CTEMEHH, MCMOJIb30BATH TEPMHUHOJIOTHIO (OCHOBAaHHE,
MOKAa3aTeNb), BHIYUCIAATH 3HAYEHHU S CTCTICHEH.

BbINOJHATH NPUKUIAKY ¥ OLEHKY 3HAYCHUM YHCITOBBIX
BBIpAKEHUH, MPeAIaraTh ¥ NPUMEHATH NPUEMBI IPOBEPKHU
BBIYHCIICHUMN.

Hcnosb30BaTh NPU BBIYUCIEHUAX [IEPEMECTUTEIIBHOE U
COYETATENbHOE CBOMCTBA CIOKEHUS U YMHOXKEHMS,
pacnpenesuTeENbHOE CBOMCTBO YMHOKEHUS;, (POPMYJIMPOBATH
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ITepemecTurenbHOE
U coUYeTaTesIbHOS
CBOMCTBA CJIOKCHUS
Y YMHOXKEHMUS,
pacupeaeauTeNIbHOe
CBOMCTBO
YMHOKEHHS.
Jleaurenu n
KpaTHBIE YUCJIA,
pa3IoKeHue yucia
Ha MHOXXUTEJIH.
Jlenenue

¢ ocratkoM. [Ipocrteie
1 COCTaBHBIC YHMCIA.
IIpusHaku
JIEJTMMOCTH Ha 2, 5,
10, 3, 9.

CreneHnn ¢
HaTypaJbHbIM
MOKa3aTeJIEM.
YucnoBsie
BBIPKCHUS,
MOPAJOK JIEMCTBUM.
Pemenne TeKCTOBBIX
3aJ1a4 Ha BCe
apu(pMETHIECCKUC

U MPUMEHSATH NPaBuJIa IpeoOpa3oBaHUs YUCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX TECUCTBHIA.
HccsienoBaTh 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATH U
000CHOBBIBATH THNOTE3bI, (POPMYJINPOBATH 00001IEHUSA 1
BbIBO/IbI 10 PE3YJIbTATAM IMPOBEAEHHOIO UCCIIECIOBAHUS.
DopMyJMPOBATH ONpeeIeHUs JCIUTEN U KPaTHOTO,
HA3BIBATH JICJIUTEIN U KPATHBIE YUCa; PACIIO3HABATH
MPOCTHIE U COCTABHBIE YKCIIa; GOPMYJIUPOBATH U
NPUMEHATH NPU3HAKHM JICTUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM PA3JIOKECHUS YKCIIA HA TPOCTHIE
MHOXHUTEIN; HAXOAUTb OCTATKU OT JIEJICHUS U HETIOJTHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

O HAaTypaJIbHBIX YUCJIaX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUS U OTPUIIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoHcTpynpoBaTth MaTeMaTH4eCKHUe NMPeII0KEeHUA

C IOMOIIBIO CBSI30K «H», «UJIN», ECIHU. .., TO...)».

Pemathb TekcTOBBIC 3a71a4u apUPMETHIECKUM CIIOCOOOM,
HCNO0JIb30BaTh 3aBUCUMOCTH MEX/1y BETUYMHAMU (CKOPOCT,
BpEMsI, pacCTOSIHUE; 11eHa, KOJIUYECTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3aJ1a4H,
nepedopMyJTHPOBATH YCIOBHE, M3BJIEKATh HEOOXOIUMBIE
JTAHHbIE, YCTAHABJIMBATDH 3aBUCUMOCTH MEXY BEIUUMHAMU,
CTPOMTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MopaeanpoBaTh X0 PEIIEHUS 3a/1a4d C IOMOIIBI PUCYHKA,
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JICUCTBUS,
Ha IBMKCHUE U
MOKYTIKH

CXEMBbI, TAOJHUIIBI.

IIpuBoauTh, pa3déuparb, OEHUBATH PA3JIUYHBIC PEUICHNUS,
3allMCHU PEIIEHUI TEKCTOBBIX 3a]1a4.

Kpurnyecku oneHMBaTh IOJy4YEHHBIN pE3yJIbTaT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSIs OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAUTH OLIMNOKH.

PemaTsh 3a1auu ¢ mOMOIIBIO Tepedopa BCEX BO3MOKHBIX
BAPHUAHTOB.

3HAKOMUTBHCA ¢ HCTOPHel pa3BUTHS apu(METUKU

Harnsinnast reometpus.
JIMHUM HA TIIOCKOCTH

12

Touka, ipsamas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue nivHbl
OTpE3Ka,
METPUYECKHUE
€AUHUIIBI
V3MEPEHHUS JJIUHBI.

OKpyXHOCTb U KPYT.

[IpakTrueckas
pabora
«ITocTpoeHnue y3opa
U3 OKPYKHOCTEN».
VYrom. [Ipsamon,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YTJIBIL.
N3mepenne yrios.

Pacno3zHaBaTh Ha yeprexax, pUCyHKax, ONUCHIBATD,
UCIIONb3Ys TEPMHUHOJIOTHIO, U M300Pa’kKATh C IIOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE3OK, JIy4,
yTOJ1, JIOMaHYI0, OKPYKHOCTb.

Pacno3snaBaTh, NPUBOAUTH NPUMeEPbI 00BEKTOB PEATBHOTO
MUpa, UMEIOIINX (HOPMY U3YUEHHBIX (PUTYDP, OLlEHMBATH UX
JIMHEWHBIE pa3MeEpBI.

HUcnonb30BaTh JIMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTHI
JUISL TOCTPOCHHUSI U U3MEPEHHUS: M3MEPATH JIJIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YTOJI,
3aJJaHHOU BEJIMYMHBL;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTH 3aJaHHOI0 pajuyca.
HN3006paxkath KOHPUTYpAIIUU T€OMETPUUECKUX (PUTyp

13 OTPE3KOB, OKPYKHOCTEM, X YaCTE HA HEJTMHOBAHHOU U
KJIETUaTO OymMare; mpeajiaraTb, ONUCHIBATH H 00CYKAATh
CIOCO0BI, AJITOPUTMBbI IIOCTPOEHHUS.

PacnosnaBaTh U M300pakaTh HA HEJTMHOBAHHOM U
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[IpakTrnueckas
pabota
«ITocTpoenue
YTIIOB)»

KJIeT4aTon Oymare npsMou, OCTPBIA, TyIOu, pa3BEPHYTHIN
VTJIbl; CPABHUBATH YIJIbL.

BbI4HCASITH 1JIUHBI OTPE3KOB, TIOMAHBIX.

IloHuMAaTh U MCNOJIB30BATH NP PellIeHUN 3a1a4
3aBHCHUMOCTH MEX]y €IMHUIIAMUA METPUUYECKON CUCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUYECKUMU CUCTEMAMU Mep;
BbIPAKATH JIJIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUSI.
HccaenoBath Qurypsl 1 KOHQUTypaIlK, UCTIOIb3Ys
u(poBbIE pECYpPChI

OOBIKHOBEHHBIE JIPOOH

48

Hpo6s. [IpaBunbHbIe
1 HETIPaBUJIbHBIC
npoou. OCHOBHOE
CBOICTBO Ipo0OHu.
CpaBHeHue qpooOeit.
Cnoxenue u
BBEIYMTAHHE
O0OBIKHOBEHHBIX
npo0Oeii. CmeranHas
JpoOb. Y MHOXKEHHUE
U JICIICHUC
O0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Pemenne TekCcTOBBIX
3aJ1a4, CoJep Kallux
npoou. OCHOBHBIE

MopaeaupoBaTthb B rpadguyeckoi, mpeaMeTHon Gopme,

C IIOMOIIBIO KOMITBIOTEPA IIOHATHUS U CBOWCTBA, CBSI3aHHbIE

C OOBIKHOBEHHOM JPOOBIO.

YurtaTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NperIaraTtb, 000CHOBbIBATH M 00CYKIATH CIIOCOOBI
YHOPSAI0YHUBAHUS APOOEH.

HN3006paxxkath OOBIKHOBEHHBIE TPOOU TOUKAMHU

Ha KOOPJMHATHOW MPAMOI; HCIOJIb30BAaTh KOOPIHUHATHYIO
NpSIMYIO U1 CPAaBHEHHUS IPOOEH.

D@ opMyJIHPOBATH, 3ANMCHIBATH C MOMOIIbLI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW pOOU; MCIOJIb30BATH OCHOBHOE
CBOMCTBO JIpoOH JIs COKpAIEHUsI APOOEi ¥ MPUBEICHUS
JpoOU K HOBOMY 3HAMEHATEITIO.

IIpeacraBasiTh CMEMIaHHYIO IPOOH B BUIE HETIPABUIBLHOMN U
BBLJCIATH LIETYIO YaCTh YMCia U3 HENPAaBUWIBHON APOOH.
BoinosHATHL apudgMeTHYecKHe IelCTBUS

C OOBIKHOBEHHBIMH JIPOOSMU; IPUMEHSATH CBOHCTBA
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3a/1a9M Ha JIPOOH.
[Ipumenenue OykB
JUTSL 3aITUCH
MaTEeMaTUYECKUX
BBIPAXEHUU U
IIPEAJIOKEHUN

apu(METHICCKUX TCHCTBUH JJIS PAllMOHAIM3AIIHH
BBIYMCJICHUH.
BbINOJHATH NPUKUIAKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUN;

NpeiaraTb U NPpUMEHATh NPUEMBI IPOBEPKM BHIYUCICHU.

IIpoBoauTh uccaeI0BAHUA CBOMCTB Apo0eii, omupasich

Ha YHUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE C TIOMOUIBIO
KOMITbIOTEPA).

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA

0 Apo0siX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHMS U OTPUIIAHUS BBICKA3bIBAHUI.

PemaTh TeKCTOBBIE 337]a4H, COIEpKAIIUE IPOOHBIE TaHHBIE, U
3a/1a4M Ha HaX0XKICHUE YaCTH LEJIOr0 U LEJIOTO 10 €ro 4YacTH;
BBISIBJIAITH MX CXOACTBA U Pa3JIM4Msl.

MoaeaupoBaTth X0 PELICHUS 3a1a41 C ITIOMOILBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauTH, pa3dupaThb, OLEHUBATH PA3JINYHBIC PEILICHMUS,
3alUCH PEIIEHUIN TEKCTOBBIX 3a]1a4.

Kpurnyecku oneHMBaTh ITOJyYECHHBIA PE3YIIbTAT,
OCYLIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSS OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOAUTD OIIMOKH.
3HAKOMUTBHCA ¢ HCTOpPHel pa3BUTHS apu(METUKU

Harnsgnas reomerpus.
MHOrOyroJIbHUK!

10

MHOroyrojJbHUKH.
YeThIpEXYTONbHUK,
IPSAMOYTOJIbHUK,
KBajpar.
[IpakTrueckas

OnuceIBaTh, HCMOJIbB3Y TEPMUHOJIOTHIO, H300PAXKATH

C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMeEPBI 0OBEKTOB PEATILHOTO MUPA, UMEIOLITUX
(dbopMy MHOT'OYT OJIbHHMKA, IPIMOYTOJIbHUKA, KBaJparta,
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pabota
«[Toctpoenne
MPSIMOYT OJIbHUKA

C 33/IaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAHHOMN
oymare».
TpeyrosbHUK.
IInomans u
MIEPUMETP
MPSIMOYTOJIBHUKA U
MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB,
€AMHULIBI
M3MEPEHUS
TUJIOILATH.
[Iepumerp
MHOT'OYT OJIbHUKA

TPEYTroJIbHUKA, OLeHUBATH UX JINHEWHBIEC PAa3MEPHI.
BouruncjasiTh: nepuMeTp TpEyrojibHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOMIaAb NPAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxkaTh OCTPOYTOJBHBIE, IPSIMOYTOJIbHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTpouTth Ha HEIMHOBAaHHOM U KJIeTYaTOM OymMare KBajpat U
MPSIMOYTOJIbHUK C 33aJJaHHBIMU JJIMHAMHU CTOPOH.
HccaenoBars cBOMCTBA NIPSIMOYTOJIbHUKA, KBaApaTa MyTEM
AKCTIIEPUMEHTA, HAOIIOICHUSI, U3MEPEHUSI, MOJICIUPOBAHMS;
CpPaBHMBATh CBOMCTBA KBaJpaTa U MPAMOYTOJIbHHKA.
KoncTpynpoBarh MaTeMaTHYeCKHeE MPeEAJI0KEHUS

C IIOMOIIBIO CBS30K «HEKOTOPBIN», «J11000i1». Pacno3naBathb
WMCTUHHBIE U JIO)KHBIC BHICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI.

HccaenoBath 3aBUCUMOCTD IUIOIIAIN KBaJpaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAAPATHON CETKH JJIS1 TOCTPOCHHUS
¢buryp; pa3douBaTh MPsIMOYTOJIbLHUK HA KBAJIPaThI,
TPEYrOoJIbHUKH; COCTABJATH (UTYPHI U3 KBAIPATOB U
MPSIMOYTOJLHUKOB U HAXOAUTh UX TUIOLIA]b, pa30UBaTh
burypsl Ha NPSMOYTOJIBHUKU Y KBaAPAThl U HAXOAUTh UX
TJIOIIAb.

BripaxkaTh BeJIMUMHY IUIOMAAU B PA3JIMYHBIX €IUHUIIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEP, IOHUMATD U
HCNO0JIb30BaTh 3aBUCUMOCTH MEXIYy METPUUYECKUMHU
€AMHULIAMUA U3MEPEHUS TUIOLLA/IN.
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3HAKOMHTBHCH ¢ MPUMEPAMH NPUMEHEHUs oAU U
nepuMeTpa B IPaKTUUECKUX cUTyalusax. Pemars 3axauu

U3 peajbHOM )XKU3HU, MPeAJIarath U 00CyKIaTh pa3jin4Hble
CIOCOOBbI pEIICHUA 3a/1a4

JlecsTuunbie ApoOU

38

JlecsaTnuHas 3anuch
npo0Oeit. CpaBHEeHUE
JIECITUIHBIX
JPOOEH.

JleicTBus

C JIECATUYHBIMH
TPOOSMHU.
OkpyrieHue
JIECATUIHBIX
JIPOOEH.

Perrenune TeKCTOBBIX
3a/1a4, CoAepKaIINX
npoou. OCHOBHBIE
3a/1a4uu Ha Jpoou

IIpeacTaBiasiTh JECATUUHYIO 1po0Ob B BUE OOBIKHOBEHHOMH,
YHMTATh U 3aNMCHIBATH, CPABHUBATH JICCATUYHBIE APOOH,
npeajaratb, 000CHOBBIBATH U 00CY:KIATh CIIOCOOBI
YHOPSOYMUBAHUS AECITUUHBIX IPOOEH.

H300paxkaTth necaTuyHbIE JPOOU TOYKAMH HAa KOOPMHATHON
IIPSAMOM.

BbISIBJSITH CX0ACTBA M PA3JINYMS MPABUIT apUPMETHIECKUX
JNEUCTBUM C HATYPAJIBHBIMU YHCIIAMU U JECATUYHBIMU
JIpOOSIMH, OOBSICHSITH HX.

BoInoJHATH apudMeTHIECKHE TSUCTBUS C ICCATUIHBIMU
Opo0siMU; BHINOJIHATH NPUKUIAKY M OLEHKY pe3yjbTara
BBIUNCIICHUU.

I[IpumeHATH cBolicTBa apudMeTHIECKUX JEHCTBUN

JUISl palMOHAIM3aNH BEIYMCIICHUM.

I[IpuMeHATH NPABUIIO OKPYIJIEHUS JECATUUHBIX IPOOEH.
IIpoBoauTh HCCIEI0BAHUS CBOMCTB JECATUUYHBIX IPOOEH,
OIHPAsICh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE

C MIOMOILIbIO0 KOMIIBIOTEPA), BBIABUIaTh THIOTE3bI U
MPUBOJUTH UX 0OOCHOBAHUSI.

Pacnio3zHaBaTh HCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS

0 1po0siX, MPUBOAMTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHMM.
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PemaTh TEKCTOBBIE 337]a4H, COIEpKAIIUE IPOOHBIE TAHHBIE, U
Ha HaX0XKJIEHUE YaCTH LEJIO0r0 U LEJIO0r0 IO €0 YacTH;
BbISIBJISITh UX CXO/ACTBA U Pa3/In4usl.

MoaeanpoBaTh X0/ PEIICHUS 33141 C TIOMOIIBIO PUCYHKA,
cxembl, Ta0auipl. [IpuBOANTL, pa30upaTh, OLIEHUBATH
Pa3JIMYHBIE PEIIEHNUS, 3aAMUCH PEIICHUN TEKCTOBBIX 3a/1a4.
OnepupoBaTthb IpOOHBIMU YUCTAMHU B PEATbHBIX KU3HEHHBIX
CUTYyaLUsIX.

Kpurnuyecku oneHMBATh NIOJY4YEHHBIN PE3YJIbTAT,
OCYILIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSASI OTBET

HAa COOTBETCTBUE YCIIOBUIO, HAXOJIUTh OIIMOKH.
3HAKOMUTBHCA ¢ MCTOPHeEN pa3BUTUS apU(DMETUKHU

Harnsanas reomerpust.
Tena u purypsr
B IIPOCTPAHCTBE

MHOrorpaHHuKH.
N3o6pakenue
MHOT'OTPaHHUKOB.
Mopgenn
MPOCTPAHCTBEHHBIX
TEN.
[IpssMOyTrOnbHBIN
napajuielIenunesn,
Ky0. Pa3BépTku KyOa
Y TIapajuiesienuneaa.
[TpakTrueckas
pabora «Pa3BépTka
KyOa».

O0BEM Ky0a,

Pacno3HaBaTh Ha YepTe:Kax, pUCYHKAX, B OKPYKAKIIEM
MHpe TIPSMOYTOJIbHBIN TTapaJljIeNIeuIe 1, Kyo,
MHOT'OTPaHHUKH, ONUCHIBATh, HCN0JIb3ys TEPMHUHOJIOTHIO,
OLICHUBATH JINHEHHBIE Pa3MEpPHI.

[IpuBoAUTHL NpUMeEPBI OOHEKTOB PEATHLHOTO MUPA, UMEIOIIIUX
(dbopMy MHOTOrpaHHUKA, MPSIMOYTOJIBHOTO MapasuielenuIea,
KyoOa.

N300paxkaTh Ky0 Ha KJIeTUYaTON Oymare.

HccaenoBath cBoiicTBa Ky0a, IPSIMOYTOJIBLHOTO
napajuiesIenunea, MHOTOrPAHHUKOB, UCIIOJIb3YSI MOJEIIH.
Pacno3naBaTh M U300paxaTh pa3BEPTKHU Kyda U
napayenenunena. MogeampoBath KyO U nmapasuieenue]
u3 Oymaru u nmpoyux MaTepuagoB, 00bACHATH CIOCO0
MOJIETTUPOBAHMUSL.
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MPSIMOYT OJILHOT'O
napajuieienuiie1a

HaxoauTte uzMepenusi, BBIMHCJIATH IO TOBEPXHOCTH;
00BEM Kyba, MPSMOYTOJIBHOTO MapajuieNenuIea;
HCCJIeI0BATh 3aBUCUMOCTb 00bEMa Ky0a OT JTMHBI €ro
pedpa, BBIABUIATh U 000CHOBBIBATH THIIOTE3Y.
Ha601aTh ¥ IPOBOAUTH AHAJOTHH MEXTY MOHITHIMH
iomaay u 006EMa, epruMeTpa u IO Id TOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIE U JTOKHBIC BHICKA3bIBAHUS

O MHOT'OT'PaHHUKAX, IPUBOAUTH MPUMePHI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3bIBAHMS 1 OTPUIIAHUS BHICKA3bIBAHHIA.
Pemiate 321241 U3 peaJIbHOM )KU3HU

[ToBTOpEeHue u 00001IeHNE

10

[ToBTOpEHUE
OCHOBHBIX NOHATUM
1 METOJIOB Kypca

5 kiacca,
00001IeHne 3HAaHU T

BopIuucasiTh 3HAaUEHUS BBIPAKEHUN, COAEPKAIINX
HaTypajibHbI€ YUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE APOOH,
BBINIOJIHATH MPEe0Opa30BAHUS YHUCET.

BriOMpaThs c1oco0 CpaBHEHMSI YNUCEII, BBIYMCIIEHUH,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX AEUCTBUI

JUISL pAaMOHAIM3ALMY BBIYMCIICHUM.

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJHSAEMBIX JICHCTBAN U
CaMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUMN.

PemiaTh 3a1a4um 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUA [T peulieHns 3a1a4 U3 APYrux
y4eOHBIX MPEIMETOB.

Pematpb 3agaun pa3HbIMH CIOCO0AMH, CPABHUBATD -
CIoco0bI pelIeHUs 3a7a4l, BIOMPATh PAllHOHAJIbHbII
Crocoo

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170
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6 KIIACC

HaunmenoBanue paznena |Komnuectso OcHoBHOE OCHOBHBIE BHJIbI IEATEILHOCTH 00YYarOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
HarypanbHublie uncna 30 Apudmernyeckue BuInoHATE apupmMeTHYecKne 1eicTBUSA ¢ MHOTO3HAYHBIMU
JNEHUCTBUSA HATypAJIbHBIMU YHCIIAMH, HAXOAMTH 3HAYEHUS YNCIIOBBIX
C MHOI'O3HAYHBIMU BBIpAXEHUI CO CKOOKaMU U 06€3 CKOOOK; BBIYUCIATH
HaTypAJIbHbIMU 3HAYEHMS BBIPAKEHUM, CONEPKALIUX CTENEHU.
yuciaamMu. Yuciossle | BbINOJIHATH NPUKUAKY M OLEHKY 3HAUEHUIN YMCIOBBIX
BBIPAXKEHUS, BBIPQ)XEHUH, IPUMEHATH NPUEMBI IPOBEPKH PE3YyJIbTATA.
HOPSIAOK NEHCTBHM, Hcnmoab30BaTh NPU BBIYUCIECHUAX [IEPEMECTUTENBHOE U
UCIIOJIb30BaHUE COUYETATENIBHOE CBOMCTBA CIIOKEHUS U YMHOXKEHHS,

cko0ok. OKpyrieHue
HATypaJIbHBIX YUCEIL.
Jlenurenu u KpaTHbIe
YyycIia; HanOOIbIINH
OOIIHI JIENUTEND U
HauMMeEHBIIIee 00IIIee
KpaTHOE.

JlenmMMOoCTb CyMMBI U
MIPOU3BEIACHUS.
Jenenue

C OCTaTKOM.
Pemenne TeKCTOBBIX
3a1a4

pacnpeneauTeIbHOE CBOMCTBO YMHOXKEHHUS OTHOCUTEITHHO
CJIOXEHUSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBUIA.
HccaenoBaTh 4KCIIOBBIC 3AKOHOMEPHOCTH, IMPOBOAUTH
YHUCJIOBBIE SKCTICPUMEHTHI, BIIBUTATH H 000CHOBBLIBATH
TUNoTe3bl.

@opMyJMPOBaThH ONpeaeJIeHusl IETUTENS U KPaTHOTO,
HaMOOJIBIIIEr0 OOIIEro JEeJIUTEIS U HAMMEHBIIIETO O0IIEro
KpPaTHOTO, MPOCTOT'0 U COCTABHOI'O YUCEIT; UCIIOIH30BaTh ATH
MOHATHS MPH PEIICHUH 3a]1a4.

IIpuMeHSITH aJITOPUTMBI BBIUKCIIEHUS HAUOOIBIIIEro 00111ero
JENUTENS ¥ HAUMEHBIIIETO 00IIero KpaTHOT'O JIBYX YUCE,
ANTOPUTM Pa3JIOKCHUS YHCIIa Ha TPOCTHIC MHOKHUTEIIH.
HccaenoBaTh yCcIIOBHS ACIUMOCTH Ha 4 1 6.

HccaenoBath, 00cyxk1aTh, GopMyTUpPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, IPOU3BEICHUSA:
JIBYX YETHBIX YUCEI, [BYX HEUETHBIX YUCIIEC, YETHOIO U
HEUYETHOI' O YUCEIL.

HccaenoBath CBOMCTBA JIETMMOCTH CYMMBI U POU3BEICHUS
YUCElL.

IIpuBoAMTH NPUMEPBI YKCEII C 3aJAHHBIMA CBOMCTBAMH,
pacno3HaBaTh BepPHbIe M HEBEPHbIE YTBEPKICHUS

O CBOMCTBAx YKCEJl, ONIPOBEPraTb HEBEPHbIC YTBEPKICHUS
C IOMOIIBK KOHTPIIPUMEPOB.

KoncrpyupoBath MaTeMaTH4YeCKHE NMPEAT0KEHUSA

C IOMOIIBIO CBSI30K «H», «HUIN», «ECIH. .., TO...».

PemiaThb TEKCTOBBIE 3a7]a4H, BKIIFOYAIOIIUE TTOHATHS
JEIUMOCTH, apu(PMETHUECKUM CIOCOOOM, UCTIOJIb30BATh
nepedop BceX BO3MOKHBIX BAPHUAHTOB.

MogaeaupoBaTth X0 PELICHUS 33141 C TOMOILBIO PUCYHKA,
CXEMBI, TaOJIUILIBI.

IIpuBoauTH, pa30MpaTh, OLEHNBATH PA3JINYHBIC PEIICHMUS,
3aIlMCH PELIEHUN TEKCTOBBIX 3a]1a4.

Kputnyecku oueHUBaTh MOJIYYEHHBIA PE3YIbTAT, HAXOAUTH
OIIMOKH, OCYIIECTBISATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

HAa COOTBETCTBUE YCIOBUIO

Harnsinnas reomerpus.
[IpsiMbIe HAa TIIOCKOCTH

[leprieHIUKyISIpHBIE
psIMBIE.
[TapannenbHbie
IpsIMBIE.
Paccrosinue mexny

Pacno3naBaTh Ha yepTexKax, pUCYHKAX CIy4au B3aUMHOIO
PaCIIONOKEHUS ABYX MPSMBIX.

HN300paxaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJTMHOBAHHOM W KJIETYATOW Oymare JBe TepeceKaronuecs
NpsIMbIE, IBE MApaJIJICIbHbBIC PSIMbIE, CTPOUTH MPSIMYIO,
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JIBYMs TOUKaMH,
OT TOYKH JI0 TIPSIMOW,
JUIMHA MapuipyTa

Ha KBaJPaTHOU CETKE

NEPIEHAUKYJIPHYIO JaHHOM.

IIpuBoauTh MpUMeEPHI NAPALIETLHOCTU U
NEPIEHAUKYJIIPHOCTHU MPSAMBIX B POCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX NEPIEHIUKYIISIPHbIE U
napajiesibHble CTOpoHbl. M300paskaTh MHOTOYTOJIbHUKH
C MapaJuleIbHbIMU, NEPIEHAUKYISIPHBIMA CTOPOHAMH.
Haxoauts paccTtosiHMEe MEXAY ABYMSI TOUKaMU, OT TOYKH
110 TIPSIMOM, IJIMHY ITyTH HA KBAAPATHOM CETKE, B TOM YUCIIE
UCIOJIb3Ysl IM(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAs
JpoOb, OCHOBHOE
CBOMCTBO JIpo0H,
COKpaleHue a1pooei.
CpaBHeHuE U
YIOPSAI0YNBAHHEC
JIPOOEH.
JlecsaTuanble Apoou
U METpHUYecKas
cucTemMa Mep.
Apudmernyeckue
NEeNCTBUSI

C OOBIKHOBEHHBIMHU
U JICCITHYHBIMU
JTPOOSIMHU.
OTHOlLLIEHHE.
Jlenenue B JaHHOM

CpaBHMBATH U YNIOPSA0YMBATH JPOOH, BHIOMPATH CIIOCO0
CpaBHEHHUS IpOOEil.

IIpeacraBasiTh AeCATUYHBIC POOH B BUJIE OOBIKHOBEHHBIX
npo0eii 1 OOBIKHOBEHHBIE B BUJIC JECATUYHBIX, HCMO0JIb30BaATh
IKBHBAJIEHTHBbIE MPeACTABJIEHUs TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIBL30BATH JIECATUYHBIC
npoOu npu npeoOpa3oBaHUU BEIUYUH B METPUUYECKOM
CUCTEME MeEp.

BoinoyaHATh apudmMeTHUecKHe AeCTBUSA

C OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.

BourumcasiTh 3HaU€HUS BBIPAXKEHUM, COJEpIKAIIINX
OOBIKHOBEHHBIE U IECITHYHBIE IPOOH, BBHITIOIHSTH
npeoOpazoBaHus IpoOei, BHIOMPATH CNOCO0, NPUMEHATH
cBOMCTBA apu(METHUCCKUX JICHCTBUH IS palliOHATU3aIuN
BBIUKMCIICHUM.

CocTaBJasiTh OTHOIIEHUS U TPONOPLUAN, HAXOAUTH
OTHOILIEHHUE BEJIMYMH, ICTTUTh BEJIMUUHY B JTAHHOM
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OTHOIICHUH.
Macmra0,
MIPOIOPIIUAL.
IToHaTHE TIpOLIEHTA.
Brruncinenue
MPOIICHTA

OT BEJIMYMHBI U
BEJIMYMHEI 11O €€
MIPOLICHTY.

Pemenne TeKCTOBBIX
3a7a4, COIEpKAIINX
JpOOU U MPOIEHTHI.
[IpakTHueckas
pabota «OTHOIIICHUE
JUTMHBI OKPYKHOCTH
K €€ [uameTpy»

OTHOILLICHHH.
HaxoauTh 3kcnIepMMeHTAJILHBIM MYTEM OTHOIIEHUE JJIUHbBI
OKPYKHOCTH K €€ TUaMeTpy.

HNutepnperupoBaTh MacTad Kak OTHOIICHUE BETUYUH,
HAXOJUTh MACIITa0 TUIaHa, KAPTHI U BBIYUCIIATH PACCTOSIHHUS,
UCTIOJB3Ys MacITa.

OOBACHATD, YTO TAKOE MPOIEHT, YIOTPEOIATH 000POTHI pEUH
CO CJIOBOM «IIPOIIEHT». BhIpazkaTh MpOILIEHTHI B APOOSX U
JpoOM B TIPOIIEHTAX, OTHOIIEHHUE JIBYX BEIMYMH B MPOIICHTAX.
BbIuMcasiTh IPOLIEHT OT YKCJIA U YUCJIO IO €0 MPOLICHTY.
OKpyriasTh Apodu U MPOLEHTHI, HAXOAUTH MPUOIMKEHUS
YHCEJL.

Pemath 3a1a4u Ha 4YacCTH, IPOLIEHTHI, PONOPLIHH,

Ha HaXOKJI€HHUE JpOoOH (MPOIEHTA) OT BEJIMYMUHBI U BEIIMYNHBI
o e€ 1poou (MPOLEHTY), ApoOu (MPOLIEHTA), KOTOPHII
COCTaBJISIET OJHA Benn4uHa oT Apyrou. IlpuBoauTs,
pa3ouparthb, OLEHUBATH PA3JIMYHbIC PEIICHUS, 3aITUCU
PEIIEHUN TEKCTOBBIX 3ajad.

N3Baexats nHGOpMALMIO U3 TAOJIUI U TUATPAMM,
UHTEPIPETUPOBATH TAOJUIHBIC JaHHBIC,

OTIpeeNsITh HauOOoIbIlIee 1 HANMEHbBIIIEE

U3 MPEACTABIICHHBIX TaHHBIX

Harnsinaast reomerpust.
Cummerpust

OceBast cuMMeETpUS.
LlenTpanbHas
CHUMMETPHS.

Pacno3naBaTh Ha yepTexkax U N300paKEeHUsX, H300pakKaTh
OT PyKH, CTPOMTH C TOMOIILI0O HHCTPYMEHTOB (PUTYPY
(OTpEe30K, JOMaHYyI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[TocTtpoenue
CUMMETPHUYHBIX
duryp.
[IpakTHueckas
pabota «OceBas
CUMMETPHUSI».
Cummerpust

B IIPOCTPAHCTBE

OKPY>KHOCTb ), CHMMETPUYHYIO JAHHON OTHOCUTEIBHO
IPSIMOM, TOYKH.

HaxoauTh mpuMepbl CHUMMETPUHU B OKPY’KaIOIIEM MUPE.
MopenaupoBathb u3 Oymaru a8e GUrypbl, CAMMETPHUHBIE
OTHOCHUTENBHO NPSIMON; KOHCTPYHPOBATh T€OMETPUUECKUE
KOH(UTYpaILUY, UCTIONB3Ys CBOWCTBO CUMMETPHUH, B TOM
YHCIIe C TOMOIIBIO HU(POBBIX PECYPCOB.

HccaenoBath cBoOiCTBA M3YUYEHHBIX (PUTYD, CBSI3aAHHbIE

C CUMMETpPHEH, UCII0NIb3Ys SKCIIEPUMEHT, HA0JII0/IEHUE,
MOJIETTUPOBAHHUE.

O00CHOBBIBATh, OIIPOBEPIaTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJAEHUS O CUMMETPHH PUTYD

BoipaxkeHus ¢ OykBamu

[IpuMeHeHne OyKB
JUISL 3aITUCH
MaTeMaTUYECKUX
BBIPAXEHUU U
MIPEIJI0KEHUMN.
bykBeHHbIE
BBIpAXKEHUS U
YUCJIOBBIE
IIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXO0XKJICHUE
HEU3BECTHOTO

Hcnoab3oBaTh 0YKBBI 111 0003HAUCHHUS YUCEN, TP 3aMTUCH
MaTEMaTUYECKUX YTBEPKIECHUH, COCTABISTh OYKBEHHbBIE
BBIPAYKEHUS 110 YCIIOBUIO 3aJa4H.

HccnenoBaTh HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCTIOIb30BaTh OYKBHI /IJISl UX 3aIKCH.

BoruucjasaTs 4ncnoBoe 3HaueHHe OYKBEHHOT'O BBIPAYKEHUS
IpH 3aJaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh GOPMYJIBI: IEPUMETPA U ILIOIIAN
IPSIMOYTOJIBHUKA, KBaAPATa; IIMHBI OKPY>KHOCTH, ILTOIIAIH
KpyTa; BHINOJHATH BHIYUCIEHUS 110 3TUM (POpMYJIaMm.
CocraBasite (pOpMY.JIbl, BEIPAKAIOLINE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, pACCTOSHUE; 1I€HA,
KOJIMYECTBO, CTOMMOCTD; IPOU3BOJIUTEIHLHOCTH, BpeMs, 00bEM
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KOMITOHEHTA. paboThI; BBIMOIHATH BHIYUCICHUS 110 3TUM (HOpMYIaMm.
Dopmyiibl HaxoauTh HEM3BECTHBIM KOMIIOHEHT apU(PMETHIECKOTO
JEUCTBUSA
Harnsinnas reomerpus. 14 YeTbIpEXYrOJbHUK, N300pakaTh Ha HETMHOBAHHOM M KJIETYAaTOU Oymare
Durypsl Ha MIIOCKOCTH IPUMEPHI C HCTOJIb30BAHUEM UYEPTEKHBIX MHCTPYMEHTOB
YETBIPEXYTONBHUKOB. | YETBIPEXYTOJIBHUKH C 33 JaHHBIMA CBOMCTBAMM:
[IpsIMOYTONTbHUK, C NapaJuICIbHBIMU, IIEPIIEHAUKYJIAPHBIMU, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOpOH, YTJIOB,
JTaroHajen.
N3mepenue yrios.
Buner
TPEYTroJIbHUKOB.
[Tepumertp
MHOT'OYTOJIbHUKA.
[Tnomans Ghurypsi.
Dopmyiibl
MEpUMETpa U
IJI0ILA A
MPSIMOYTOJIbHHUKA.
[TpubmmxEnnoe
U3MEPEHUE IUTONIATN
uryp.
[IpakTrueckas

CTOpOHAMH, MPSMBIMH YTJIAMH U JIp., paBHOOEIPEHHBIN
TpeyronbHuK. llpeanaraTs u 00Cy:KI1aTh cocoobl,
AJITOPUTMBbI [TIOCTPOCHUSI.

HccaenoBarth, HCTIONB3YS HKCIIEPUMEHT, HAOIIOICHHE,
MOJIEJINPOBAHUE, CBOMCTBA NIPSIMOYTOJIbHUKA, KBaJpara,
pa30uBaTh Ha TpeyronbHUKH. OOOCHOBBLIBATH, ONPOBEPraTh
C TIOMOIIBIO0 KOHTPIIPUMEPOB YTBEPKICHUS

0 MPAMOYTOJIbHUKE, KBaJpaTe, paclo3HABATh BEPHbBIC U
HEBEPHBIE YTBEPKICHUS.

N3mepsATH ¥ CTPOUTH C ITOMOIIBIO TPAHCIIOPTHPA YTJIbI,

B TOM YHCJI€ B MHOTOYT'OJIbHUKE, CPABHUBATD YTJIbL;
Pacno3HaBaTh OCTPbIE, IPSAMBIE, TYIbIE, PA3BEPHYTHIC YIJIbI.
Pacno3naBaTh, H300paskaTh OCTPOYTOJbHBIN, IPSIMO-
YTOJIBLHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIMH,
PABHOCTOPOHHUM TPEYTOJIbHUKH.

Bu1uncJTh IEPUMETP MHOTOYT OJIbHUKA, TUIOLA/Tb
MHOTOYTOJIbHUKA pa30MeHUEM Ha MPSMOYTOJIbHUKH,
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pabora «I[lnomanas
KpyTra»

Ha paBHbIE (PUTYPBI, UCTIOJIB30BaTh METPUUECKHUE EAUHHULIBI
U3MEPEHUs JIMHBI U TUTOLIAIH.

Hcnoab3oBaTh NpudIMKEHHOE M3MEPEHUE JIIVH U
IUIONIa/1ei Ha KJIeT4aTor Oymare, NpuOIMKEHHOE U3MEPEHUE
JUIMHBI OKPY>KHOCTH, TUIOIIAIA Kpyra

[lo10OXUTENBHBIE U

OTPULATCIIbHBIC YHUCJIA

40

Ilenbie uncna.
Monyis yucia,
reoMeTpudecKast
HMHTEpIpeTaIus
Moy HucnoBeie
MIPOMEKYTKHU.
ITonoxxurenabHbIE U
OTpUIIATEIIbHBIC
yucna. CpaBHEHUE
TTOJIOKUTENBHBIX 1
OTpUIIATEIHHBIX
YHCEe]l.
Apudmerndeckue
JICHCTBUS

C TTOJIOKHUTEIIbHBIMU
1 OTpHUIIATEIbHBIMHU
YHCJIaMH.

Pernierne TEKCTOBBIX

3aaad

IIpuBoAMTH NPUMEPBI UCTIOJIB30BAHUS B PEAIBHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCE.

N300paxkaTh 11€71bIC YKCTIA, TOJT0KUTEIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMHU HA YUCIOBOM MPSMOI,
HUCI0JIb30BATh YUCIIOBYIO MIPSMYIO JIJISi CDABHEHUS YUCEIL.
IIpuMeHATH IPaBUJIA CPABHEHMS, YIIOPAA0YMBATH 1IEIbIE
YHCJIa; HAXOAUTh MOJYJIb YUCJIA.

DopMYyJUPOBATH MPABWIIA BEIYUCIICHUS C OJIOKUTEITBHBIMU
Y OTPULIATEILHBIMUA YHCIIAMU, HAXOJAUTh 3HAYCHUS
YHUCIIOBBIX BBIPAKECHUH, COJACPKAILINUX JICUCTBUS

C TIOJIOKUTEIBHBIMUA U OTPULIATEILHBIMU YUCIIAMH.
IIpyMeHATH CBOMCTBA CII0KEHUS U YMHOKCHUS

JU1sl TpeoOpa3oBaHusl CYMM U MPOU3BECHUIM

34



Hpe,ZICTaBJIGHI/IG JaHHBIX

[IpssMmoyronpHas
CUCTeMa KOOpIHHAT
Ha IJIOCKOCTH.
Koopauuatsl TOuku
Ha IJIOCKOCTH,
abcuucca u
OpJIMHATA.
Cronbuarsie u
KpYTOBBIE
JMarpaMMBl.
[IpakTrueckas
pabora «Iloctpoenue
JTarpamMmm.
Pemienne TeKCTOBBIX
3a/1a4, COAEPKALINX
JTAaHHBIE,

OO0BSICHATH M WTIOCTPUPOBATH MOHATHE IIPSIMOYTOJIBHOM
CHUCTEMBI KOOPAUHAT HA IUIOCKOCTH, UCTIOJIb30BaTh
TEPMHUHOJIOTHUIO; CTPOUTH HA KOOPAUHATHOU TUIOCKOCTH
TOYKHU U (DUTYPHI 110 3aJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPJIUHATBI TOUEK.

Yurath cTONI0UATHIC U KPYTOBBIE 1UArpaMMBbl;
HHTEPNPEeTUPOBATH JIaHHBIE; CTPOUTH CTOJIOYATHIC
nuarpammsel. Ucnodib3oBaTh HHpOpMaALMIO,
IPE/ICTaBICHHYIO B TAOJIUIIAX, HAa AUarpaMMax JiJisl PelIeHus
TEKCTOBBIX 3a71a4 U 337a4 U3 PEaAIbHOMN KU3HU

IIPEACTABIICHHbIE
B TAOJIMIIAX U
Ha JuarpaMmax
Harnsigaas reomerpus. [IpssMOyTONBHBIN PacnozHaBaTh Ha yepTekax, pUCYHKax, ONUCHIBATH
@urypsl B IpOCTPAHCTBE napaJijieenumnen, NUPAMULY, IPU3MY, HIAIUHAP, KOHYC, IIap, H300pasaTh Ux

KyO, mpu3ma,
nUpaMua, KOHyc,
WIAHD, TIap U
coepa.
N306pakenHue

OT PYKH, MOJIeJIUPOBATH U3 OyMaru, IIacTUIIMHA, TPOBOJIOKH
u 1p. [IpuBoaUTH NpUMePbI 0OBHEKTOB OKPYIKAIOIIETO MHUPA,
UMEIOIIUX (POPMBI HA3BaAHHBIX TEJL.

Hcnonab30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBAHME, BBICOTA, PAJINyC U JUAMETP, pa3BEPTKA.
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POCTPAHCTBEHHBIX
dburyp. [Ipumepnr
pa3BEPTOK
MHOTOTPaHHHKOB,
WIMHPA U KOHYCA.
[IpakTHueckas
pabora «Coznanue
Moenen
IPOCTPAHCTBEHHBIX
buryp».

[TousiTne 00BEMa;
CIIMHMIIBI U3MEPCHHUS
o0béma. O0BEM
PSIMOYTOJILHOTO
napayyieenurena,
Ky0a, popMyIibl
o0BbéMa

N3yuaTh, uCnonb3ys SKCIIEPUMEHT, HA0JII0IeHHUEe, U3MEPEHUE,
MOJEIMPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U OMUCHIBATH
CBOMCTBA HA3BAHHBIX TEJI, BHISIBJATH CXOACTBA U
Pa3JIM4us: MEXAY IUPAMUJION U IPU3MOM; MEXKIY
UUAJMHAPOM, KOHYCOM U IIapOM.

Pacno3naBaTh pa3BEéPTKU NMapaylieienumnena, Kyoa, mpu3Msbl,
NMpaMUbl, KOHYCa, IWINHAPA; KOHCTPYUPOBATH JaHHbBIC
TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH.

Co3naBaTh MoJeJIM IPOCTPAHCTBEHHBIX (uUryp (13 Oymaru,
MIPOBOJIOKH, TUTACTUJIMHA U JP.)

N3mepsiTh HA MoJeJISIX: JJIUHBI pEOEp MHOTOIPAaHHUKOB,
JIAaMETp 11apa.

BoiBoguth gpopmy.iry 06bEMa IPSIMOYTOIEHOTO
napajuieNienuneaa.

Boruncasats no popmysam: 00bEM NPSIMOYTOIBHOTO
napasuieNenurnenia, Kyoa; uCrioJb30BaTh €IMHUIIBI U3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABJICHHBIX U3 KYOOB,
napajieNIelune0oB; pelmaThb 3a1a4M C pealbHbIMU JTAaHHBIMU

[ToBTOpEeHue, 00001IeHHE,
CHCTEMaTH3aIHs

20

IToBTOpEHUE
OCHOBHBIX ITOHSITHI
¥ METOJI0B KypCOB 5
1 6 KJIacCOB,
0000111eHHE U
cHCTeMaTH3aIus
3HAaHUU

BoruucjsiTh 3HaU€HUS BBIPAXKEHUM, COAEpKALIUX
HaTypaJbHbIE, LENbIE, I0J0KUTEIbHBIE U OTPULIATEIIbHbBIE
quciia, OOBIKHOBEHHBIE U JECSITUYHBIE JPOOU, BBIIOIHAITH
npeoOpa3oBaHus YHUCEI U BRIPAKSCHHUH.

Br10upaTh c1oco0 cpaBHEHHsI YUCEN, BBIYUCIICHH,
NPUMEHSITh CBOCTBA apU(PMETUYECKUX ACUCTBUI

JUISl pallMOHAJIM3ALMH BEIYMCIICHH.
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PemaTh 3a1a4u U3 peaqbHOM )XKU3HU, MPUMEHATH
MaTeMaTH4YeCKUe 3HAHMA [T PELCHU 3a/1a4 U3 APYTHX
IPEeIMETOB.

PemaTs 3a1a4n pa3HbIMH CIOCO0aMH, CPABHUBATD,
BbLIOMPATH COCO0OBI PEIICHUS 3a]1a4H.

Ocy1ecTBJIATE CAMOKOHTPOJIb BBINOJIHAEMBIX ACHCTBUN U
CaMOINPOBEPKY pe3yJIbTaTa BEIYMCICHUAN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

37



PABOYAS ITPOTPAMMA YYUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sgBisieTcs OJHUM U3 OMNOPHBIX KypCOB OCHOBHOI'O OOIIEro oOpa3oBaHMs: OHA OOECIEYMBAET M3YUEHHE JPYrHX
JUCLUMIUINH, KAaK €CTECTBEHHO-HAy4YHOIrO, TaK M TyMaHUTapHOIO IMKJIOB, €€ OCBOEHHME HEOOXOAMMO Ui MPOAOIKEHUS
0o0pa3oBaHMsI UB IOBCEIHEBHOM >kM3HM. PaszBurue y o0OydaroIIMXCsli HAY4HBIX IPEICTABICHUM O MPOUCXOKIECHUU U
CYIIHOCTH airedpanyveckux adCTpakuui, croco0e OTpaKeHUsS MaTEeMaTHYEeCKON HayKo#l sIBJIEHUH W MPOLIECCOB B MPUPONE U
oOlIECTBE, POJIM MAaTEMaTHUYECKOI'0 MOJEIMPOBAHUS B HAYYHOM IO3HAHMM W B TNPAKTHUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOI'O MHUPOBO33PEHUSI M KA4yeCTB MBILUIEHUS, HEOOXOAUMBIX Ul aJalTalid B COBPEMEHHOM LK(POBOM OOLIECTBE.
Nzydenue anreOpbl oOecmeurBaeT pa3BUTHE YMEHHUS HAOMIOaTh, CpPAaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHUYHOCTH MBILIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSL U BBIBOJIBI, (HOPMYJIMPOBATH
yTBepxeHusa. OCBOeHUE Kypca ainreOpbl 00ecneuynBaeT pa3BUTHE JIOTMYECKOTO MBIIIJIEHUST 00YYaroIIUXCsl: OHU HCIOJIb3YIOT
JeNYKTUBHBIE U MHIYKTUBHBIE PACCYKJI€HUs, 0000IIEHNE U KOHKPETU3al1io, abcTparupoBanue u aHasoruto. Ooyuenue anredpe
IPEIIoaracT 3HAYUTEIbHBIH O0BEM CaMOCTOSTENBHON AEATEIbHOCTH OOYYAIOIIMUXCS, MOITOMY CaMOCTOSTENBHOE PELICHHUE
3a/1a4 SBJIAETCA pean3anuei AesiTeIbHOCTHOIO IPUHIMIA OO yUEeHHS.

B crpykrype mporpamMmbl yueOHOro Kypca «Anredpa» Ajis OCHOBHOIO 00ImIero oOpa3oBaHMsl ~ OCHOBHOE  MECTO
3aHHUMAIOT COJIEPKATEIIbHO-METOANYECKUE JIMHHUM:

«Yucna 1 BBIYUCIECHUD», «ANredpandeckue BhIpaKeHUs», «Y paBHEHUS U HEPABEHCTBAY,

«Dynkuuny. Kaxnas n3 3TUX COIEPKATEIbHO-METOIWYECKHX JIMHUA Pa3BUBAETCS HAa NPOTSIKEHUU TPEX JIET U3YUCHHS
Kypca, B3aUMOJIEHUCTBYS C JIPYTMMU €ro JIMHUSAMU. B Xxone n3ydeHus yueOHOro Kypca oOydarolmuMcsi IPUXOJUTCS JTOIMYECKU
paccykJaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM fA3bIK. B CBA3M C 3THMM B mporpammy ydeOHOro Kypca «Auredpar
BKJIFOUEHbl HEKOTOpPbIE OCHOBBI JIOTHMKH, TMPEACTaBICHHBbIE BO BCEX OCHOBHBIX pa3/ieflax MaTeMaTHYECKOro oOpa3oBaHUS U
CIOCOOCTBYIOIIME OBJAJCHHUIO OOYYarOIIMMHCA OCHOB YHHBEPCAIBHOIO MATEMaTH4ecKoro ssplka. Conep:kKaTelIbHONM WU
CTPYKTYPHOI OCOOEHHOCTBIO yUeOHOTr0 Kypca «Anredpay SBISETCAEr0 HHTEIPUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Yucna U BBIYMCIEHUS» CIIY>)KUT OCHOBOW ISl JAJIbHEUIIETO M3Y4YEHHs] MaTEeMaTHKH, CIOCOOCTBYET
pa3BUTHIO Yy OOY4YarolUXCsl JIOTMUECKOTO MBIIUIEHUS, (OPMHUPOBAHUIO YMEHHUS IIOJb30BAaThCA aIrOPUTMaMH, a TaKke
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JIJIsl TOBCEIHEBHOM *U3HU. Pa3BuTHe MOHATUS O 4YHCIE Ha YPOBHE



OCHOBHOTO 00mIero oOpa3oBaHWsI CBS3aHO C pAIMOHATBHBIMA ¥ HPPANUOHAIBHBIMH YHCIaMHd, (QOpMHpOBaHUEM
NPECTaBICHUA O JCHCTBUTETLHOM 4YHCIE. 3aBEepIICHHE OCBOCHHS YHCIOBOW JIMHUM OTHECEHOK CpelHeMy olmemy
00pa3oBaHUIO.

Conepxanue ABYX anreOpandyeckux JUHUN — «AJjreOpandeckue BBIPAXKEHHUS» U
«YpaBHEHHS] 1 HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO y O0YyHAIOMIKUXCS MaTEMaTHUECKOT 0O anmnapara, He0OX0AUMOTo st
pelleHus 3a/lad MaTeMaTUKH, CMEXKHBIX NPEIMETOB M TMPAKTUKO-OPMEHTHPOBAHHBIX 3ahady. Ha ypoBHEe OCHOBHOIrO OOIIEro
oOpa3oBaHMsl y4yeOHBIH MaTepHal TPYNIUPYETCS BOKPYT PalMOHAIBHBIX BBIpAXEHHU. Anredpa IEMOHCTPUPYET 3HAUEHHUE
MaTEeMaTUKHU KaK sI3bIKa JJIS MOCTPOEHUS MATEMaTHYECKHUX MOJENeH, OMUCAHUs MPOIECCOB U SIBICHHUI peanbHOro mupa. B
3amauno0yueHus anreOpe BXOAAT TaKXKe JalbHEHIee pa3BUTHE aJrOPUTMUYECKOTO MBIIIIJICHUS, HEOOXOAUMOTO, B YACTHOCTH, IS
OCBOCHMS Kypca MH(POPMATUKM, U OBJIA/ICHUE HaBBbIKAMU JEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHUMBOJIBHBIX (OpM
CIIOCOOCTBYET pa3BUTHUIO BOOOpaKEHUsI, CIIOCOOHOCTEN K MATEMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIMOHATBHO-TPAUIECKON JIMHUMA HAIIETICHO HA MOJy4YeHUE OOYyYaIOIIMMUCS 3HAHUKW O (YHKIMSIX Kak
BaKHEHIIEH MaTeMaTHUYecKOW MOJIEIM ISl ONMCAHUSA M MCCIIEOBAaHUS Pa3HOOOPA3HbIX MPOLIECCOB U ABJICHUA B NPUPOAE U
obmiectBe. M3yuenue Marepuana cnocoOCTBYET Pa3BUTHIO Y O0yUaIOIUXCS YMEHUS UCIOIb30BaTh Pa3IMUHbIC BbIPAa3UTEIbHbIC
CpEeZCTBa sI3bIKAa MAaTEMAaTUKH — CIIOBECHBIE, CHMBOJIMYECKHE, TpaduuecKe, BHOCUT BKJIaJ B (HOpPMHUPOBAHHE MPEICTABICHUI O
POTMMATEMATHKH B PA3BUTHH IIUBUIM3AIMN U KYJIbTYPHI.

CornacHo ydeOHOMY IUIaHy B 7—9 Kiaccax u3ydaercs y4eOHbBIH Kypc «AnreOpa», KOTOpBIH BKIIOUAET CICIYIOIIHNE
OCHOBHBIE pa3fielbl copepxkaHus: «Uncna v BBIYUCIEHUs», «ANreOpandeckue BBIPAXKECHUA», «YPAaBHEHUS U HEPAaBEHCTBAY,
«DyHKIUN.

OOmiee YMCIO YacOB, PEKOMEHIOBAaHHBIX [UJIsI M3y4YEHHS Y4eOHOro Kypca
«Anreopa», — 306 ygacoB: B 7 kimacce — 102 gaca (3 uaca B Henmeno), B 8 kimacce —102 yaca (3 vaca B Heneno), B 9 kiacce —
102 vaca (3 yaca B HezeIO).

COILEPKXAHUE OBYUYEHUA 7 KJIACC

Yucaa v BbIYUCTICHUS

JpoObu OOBIKHOBEHHBIE W JECATUYHBIE, MEPEX0]l OT OJHOW (opMbl 3amucH npoder K Apyroi. [loHATHE palMOHATIBLHOTO
YKCIIa, 3aMKiCh, CPABHCHHE, YIOPSAIOYMBAHUE PAIIMOHATIBHBIX YUCENI. ApU(METHUECKUE TEUCTBUS C pallMOHATBHBIMHM YHCIaMHU.
Pemenue 3ama4 u3 peasbHON MPAKTUKHU HA YaCTH, HA JPOOH.



CrerneHb ¢ HaTypalbHBIM IOKa3aTeleM: OIpeesieHne, MpeoOpa3oBaHME BBIPAKEHUN HAa OCHOBE ONpEENEHUs, 3aIluCh
60X yucen. [IporeHTsl, 3amuch MPOIIEHTOB B BUJIE APOOU U ApOOH B BHUJIE MPOICHTOB. TPy OCHOBHBIC 3a7a491 HATIPOIICHTHI,
peLIeHHE 3a/1a4 U3 pEAIbHOM MPAKTUKHU.

[IpyumeHeHne NPU3HAKOB IEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCEIL.

PeanbHble 3aBUCMMOCTH, B TOM YHCIIE TIpAMasi U 00paTHas MPOMOPIMOHATIBHOCTH.

AJuire0OpanyvecKue BbIpaKeHUs

[lepemeHHbBIE, YKMCIIOBOE 3HAYCHHUE BBIPAXKECHUSA C IEpeMEHHOM. JlomycTumble 3HadyeHUs NepeMeHHbIX. lIpencrasnenue
3aBUCUMOCTH MEXAY BEIUYMHAMHU B BUIE (opMyibl. Beruucnenus no ¢popmynam. [IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHHIA,
TOXKIECTBEHHO paBHBIE BBIPAXKEHMsI, MpaBUia MPeoOpa3oBaHHUA CYMM M MPOU3BENCHUM, MpaBUia PACKPBITHS CKOOOK U
MpUBEJIEHUS TOJOOHBIX CIaraeMbIX.

CBoJiCTBa CTENEHNU C HATYPAJIbHBIM ITI0KA3aTEIIEM.

Opnnounensl u MHorowieHsl. CreneHp MHorowieHa. Ciio)KeHHME, BBIYMTAHHME, YMHOXKEHHE MHOIOWICHOB. (Dopmyibl
COKpAILIEHHOI'O YMHOXKEHUS: KBaJapaT CyMMbl M KBajgpaT  pasHoctd. DopMmyna  pasHOCTH  KBaaparoB. PasmoxeHue
MHOT'O4YJIEHOB Ha MHOXUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHUS, NIPaBUIIa TPEoOPa30BaHUs YpaBHEHUS, PABHOCUILHOCTh YPABHEHUH.

JIuHerHOEe ypaBHEHHE C OJIHOM TEPEMEHHOW, YMCIO KOPHEW JIMHEWHOTO YpPAaBHEHHUS, PEUICHUE JIMHEHHBIX YPaBHCHUMU.
CocraBieHUE ypaBHEHHUI 110 YCIOBUIO 3a/1auu. PellleHre TEKCTOBBIX 33/1a4 ¢ IOMOUIBIO YPaBHEHUH.

JluneliHOe ypaBHEHHUE C JBYMSI TEpeMEHHbIMH U ero rpaduk. Cucrtema ABYX JMHEWHBIX YpPaBHEHUH C JIBYyMs
nepeMeHHbIMU. Perenne cuctemM ypaBHEHHM criocoOOMMIoACTaHOBKU. [Iprumepsl penieHrs TeKCTOBBIX 3a/1au ¢ TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKINHA
Koopaunara Touku Ha npsiMoii. YncoBbie MPpOMEXyYTKH. PaccTosiHne MeXTy IByMSITOYKaMH KOOPAUHATHOM MPSMOM.
[TpsimoyrosnbHas cucrema koopauHat, ocu OX u Oy. AbGcuucca 1 opArMHATa TOYKH HA KOOPJAMHATHOM MI0CKOCTH. [IpumMepsr
rpadukoB, 3anaHHbIX (GopMynamu. UreHue rpadukoB peanbHbIX 3aBHUcHUMoOcTed. [lonsatne Qynkuuu. ['padux yHKIHIM.
CaotictBa dynkuumii. Jluneiinas ¢pynkuus, e€ rpaduk. I'paduk dyakuun y = |x|. I'padudeckoe penieHne TMHEHHBIX YpaBHEHHM
Y CUCTEM JINHEHHBIX YPaBHECHUM.



8 KJIACC
Yuciia v BbIYUCJICHUSA

KBanpatuerii kopeHb u3 uncia. [IoHsTue 06 uppanroHaIbHOM YHcie. JlecaTHIHbIC MPUOIKEHHS HPPAIliOHAIbLHBIX YHCEN.
CaoiicTBa apu(PMETHISCKUX KBAIPATHBIX KOPHEH U X IPUMEHEHHE K NMTPEe00pa30BaHUIO YUCIOBBIX BBIPAKEHUH U BBIYUCIICHHSIM.
JlecTBUTEIBHBIC YHCIIA.

CreneHsb ¢ 11eN1bIM TTOKa3aTesieM U €€ cBoiicTBa. CTaHaapTHas 3allkMCh YHCIIA.

AJiredOpanveckKue BbIpaskeHUst
KBampaTHplii TpEXwieH, pa3loKeHHE KBAJAPAaTHOTO TpEXWiIeHAa Ha MHOXHUTeNnu. AnreOpamueckas Iapodb. OCHOBHOE
CBOMCTBO anrebpanyeckoit npodu. CroxeHue,

BbIUMTAHKE, YMHOXKEHHE, IeJIeHHne anredpanyeckux ApoOeit. PaninoHanbHble BEIpaXeHUSIM UX peoOpa3zoBaHue.

YpaBHeHUs] 1 HEPABEHCTBA

KBanparHoe ypaBHeHue, hopMyrna KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHUN, CBOASIINXCS K
JTUHENHBIM U KBagpaTHbIM. [IpocTeiinue qpoOdHOo-palimoHalbHbIC YPaBHEHHUS.

I'paduueckas unTepnperanus ypaBHEHUH ¢ 1BYMS IEPEMEHHBIMU M CUCTEM JIMHEWHBIX YPaBHEHUM C ABYMsI IEPEMEHHBIMH.
[Tpumepsl penieHrst CUCTEM HEJTMHEHMHBIXYPABHEHUH € JIByMSI IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4 areOpandecKuM CIIOCOOOM.

HucnoBble HEPAaBEHCTBA U MX CBOWCTBA. HepaBeHCTBO C OAHOM NepeMEeHHOU. PaBHOCWIBHOCTh HEpaBEHCTB. JIMHElNHbIE
HEpPaBEHCTBA C OIHOU nepeMeHHON. CHUCTEeMBbUIMHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DyHKUNHA

[Tonstue pynkuuu. OOnacTh ONPEAENICHUS M MHOXECTBO 3HAUEHUH (YHKLHU.
CniocoObI 3a1aHus QyHKLIUM.

I'paduk Pynkumu. Yrenue cBoiicTB QyHkmu mo e€ rpaduky. [Ipumepsl rpadukoB QyHKINN, OTpakarolIUX peajbHbIC
IPOLIECCHI.

DYHKINH, ONHCHIBAOIINE IPAMYIO ¥ 0GPATHYIO MPONOPIHOHAIHBIE 3aBHCHMOCTH, X Tpadukn. yHkimn y = X7,y = X°,

y =Vx, y=|x|. I'paduueckoe pelieHre ypaBHEHUH U CUCTEM YPABHEHHMIA.

9 KUIACC

Yucja v BLIYUCICHUSA



PammonanpHbie  yucia, HWppalMOHANIbHBIC YHCIIA, KOHEUHbIE W OECKOHEUYHBIE JeCATHYHBbIE ApoOu. MHOXKECTBO
JEUCTBUTENIBHBIX YUCEN, JEHCTBUTENIbHBIC YKCIIa KAaK OECKOHEUHBIE JIeCATUUHbIC IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBHUE
MEXIYMHOXECTBOM JICUCTBUTENBHBIX YUCET U KOOPJAUHATHOU MPSIMOM.

CpaBHeHHe JICUCTBUTEIBHBIX qucen, apuMeTHICCKUE JIIEUCTBUS C JEHUCTBUTEIBHBIMU YHCIAMH.

Pazmepbl  0OBEKTOB  OKpYXKAIOIIETO  MHpPa,  JJIATEIBHOCTH  IMPOIIECCOBB OKPYIKAIOIIEM MHPE.

[TpubnuxénHoe 3HaYEeHHWE BEIUYUHBI, TOYHOCTH NpuOImkeHus. Okpyrienue uucen. [Ipukuaka W OllEHKAa pe3yJbTaToB
BBIYMCIICHUH.

YpaBHeHUs] U1 HEPABEHCTBA

JluneitHoe ypaBHeHue. Pemienue ypaBHeHUN, CBOASAIIUXCS K JIMHEMHBIM. KBangpatHoe ypaBHeHue. PemeHne ypaBHEHHi,

CBOJAIIMXCS K KBaJPaTHBIM.
buksagpatHoe ypaBHeHue. [IpuMepsl perieHuss ypaBHEHUM TPEThENW U YETBEPTOU CTEIIEHEW PA3JIOKEHUEM HA MHOKHUTENU.

Pemenue aqpoObHO-palimoHaIbHBIX YpaBHEHUN. PellieHne TeKCTOBbIX 3a/1a4 anreOpanueckuM METO/I0M.

YpaBHeHUE C ABYyMs NMEPEMEHHBIMU U ero rpaduk. Pernienue cuctem IByX JUHEUHBIX YPAaBHEHUHN C ABYMs MEPEMEHHBIMH.
Pemenne cuctem ABYX ypaBHEHUH, OJJHO M3 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOil cTeneHH. ['paduueckas HHTEpIpeTanus
CHCTEMBbI YPABHEHUH C IByMSI IEPEMEHHBIMU.

Pemenue TekCTOBBIX 33724 anreOpandeckuM crocooom. UucaoBbie HEpaBEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PenieHue cucreMm JIMHEHMHBIX HEPAaBEHCTB C OJHOM MEPEMEHHOM.
KBanpaTtHeie HepaBeHcTBa. ['paduueckas mHTEpIpeTaIys HEPAaBEHCTB U CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMU.

DOyHKIUU
KBanparnunas ¢ynxms, e€ rpaduk u coiicta. [Tapadona, koopauHATHI BEPIIMHBITIAPAOOIIBI, OCh CHMMETPUN TTAapaOOIIbL.
I'paduxn pyukmmit: vy = £x, y= £x+b, y=_y= x3,y = Vx; y = |«
Y UX CBOWCTBA.
YucaoBble MOCI€I0BATEIbHOCTH U IIPOrPecCcUu
[TonsiTHe YMCIOBOWM TOCIENOBATEIHLHOCTH. 3a/laHue TOCIEAOBATEILHOCTH PEeKYpPpeHTHOU dopmMynoi u (Gopmynoi N-ro
YJIEHA.
Apudmernueckass U TeoMerpuueckas nporpeccud. Dopmynbl N-TO ujeHa apuPMETHUYecKo U TreoMeTpUYeCcKOou
IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.
N3o0pakeHre 4JICHOB apu(MeTHyeckol H TEOMETPUUECKON MpOrpeccuil TOYyKaMd Ha KOOPJMHATHOM IJIOCKOCTH.



JIuHEeHBIN 1 SKCIOHEHUUAIbHBIN POCT. CJI0KHBIE TIPOLICHTHI.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble  pe3yabTaTbl  OCBOEHMS ~ NPOrpaMMbl  y4eOHOro  Kypcak KOHIy oOydeHHs B / KJacce:

YucJa v BbIYHCTEHUA

BrimonHaTh, coueras yCTHbIE U TUChbMEHHBIE TPUEMBI, aprU(PMETUUECKHE JEHCTBUSAC PAllMOHAILHBIMHU YUCIIAMHU.

HaxoauTe 3HaueHUs YHCIOBBIX BBIPAKCHUM, NMPUMEHATh Pa3HOOOpPAa3HBIE CIOCOOBI U MPUEMBI BBIYMCICHUS 3HAYCHUI
JTPOOHBIX BBIPAKEHUH, COJlepkKAITUX OOBIKHOBEHHBIE U JECATUYHbBIE TPOOH.

[lepexoauts OT OaHON (hOpMBI 3alMCU YUCEN K Jpyrod (mpeoOpa3oBbIBaTh JECATUYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHUYHYIO, B YACTHOCTUB OCCKOHEUHYIO JECATUUHYIO APOOB).

CpaBHUBATH U YIIOPSAI0YMBAThH palldOHANIbHBIE Ynciia. OKPYTrisiaTh YUCa.

BbINONHATE NPUKUJIKY M OLEHKY PE3yJbTaTa BBIYUCICHHM, OLIEHKY 3HAYEHHM YHCJIOBBIX BBIpAXKEHUW. BBINOIHATH
JEUCTBHS CO CTENEHSAMH C HATYpAJIbHBIMH MOKA3aTEISIMU.

[TpumeHsTh PU3HAKK AETUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATYPAIbHBIX YUCET.

PemaTe nmpakTHUKO-OPUEHTUPOBAHHBIC 3aJ]a4M, CBA3aHHBIE C OTHOILIEHHWEM BEIUYMH, MPOMOPIHUOHAIBHOCTHIO BEIUYMH,
MPOIIEHTAMU, HWHTEPIPETUPOBATh pPE3yJAbTAaThl pEIICHUS 3aJad C Yy4€TOM OrpaHMYCHHM, CBSI3aHHBIX CO CBOMCTBaMu
paccMaTpuBaEeMbIX OOBEKTOB.

AJsireOpanyveckue BbIPpaKeHUs

Hcmonp3oBaTh anreOpandyeckyld  TEPMHUHOJIOTHIO W CHMBOJIHMKY, IPHUMEHATH €€ B IPOIECCE OCBOCHUS YYEOHOIO
Marepuana.

Haxoauth 3HaueHNs1 OYKBEHHBIX BBIPAKCHUM MPU 3aJJaHHBIX 3HAUYCHUSIX TIEPEMEHHBIX.

BrimonaITh IpeoOpa3zoBaHus 1EI0T0 BRIPAXKEHUS B MHOTOUYJICH MPUBEICHUEM TTOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BrITIONTHATS YMHOXKEHHE OJHOWICHA Ha MHOTOWIECH ¥ MHOTOWICHA HA MHOTOWICH, IPUMEHITh (POPMYIIBI KBaipaTa CyMMBI
¥ KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3l0KEHUE MHOTOWICHOB HAa MHOXKHUTEIM C TOMOIIBIO BBIHECEHHS 3a CKOOKHM OOIIEro MHOXKHTEINS,
IPYIIUPOBKYU CIAraeMbIX, MpUMEHEHUs (GOpMYJT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTs npeoOpa3oBaHUs MHOTOUJICHOB JJII PEIICHUS PA3IUYHBIX 3aJadui3 MAaTEMaTUKH, CMEKHBIX MIPEAMETOB, U3
peanbHOM NPAKTHKHU.



Hcnonp3oBaTh CBOMCTBA CTCIICHEH C HaTypaJIbHbBIMHA ITOKa3aTCIAMM IS HpCO6p330BaHI/I$I BBIpEl)KCHPIﬁ.

YpaBHeHUs] M1 HEPABEHCTBA

Pemare nuHeElHBIE ypaBHEHMS C OJHOM NEPEMEHHOW, IPUMEHSAS IIpaBWja IIEpexoJa OT HMCXOJHOIO0 YpPaBHEHUSA K
PaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS JIM YACIO KOPHEM YPAaBHEHUS.

[TpumensaTs rpaduyeckre METO B! MPHU PEIICHUN JTUHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupate npuMepsl ap YKUCe, ABISIOLIUXCS PELICHUEM JTMHEHHOIO YpaBHEHUSC JBYMS IEPEMEHHBIMU.

Crpouth B KOOPJAMHATHOM IUIOCKOCTH TIpaUK JIUHEHHOrO0 ypaBHEHHUS C ABYMS MEPEMEHHBIMH, MOJIb3YSCh IpaduKoM,
IIPUBOJUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemmats cuctemsl IBYyX JIMHEHHBIX YPAaBHEHHM C TBYMSI IEPEMEHHBIMU, B TOM YHCIETpadUIECKH.

CocTaBisTh U pelaTh JJMHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUM IO YCIOBHIO 33Ja4d, HHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M IIOJYYEHHBIN PE3YIIbTAaT.

DOyHKINHA

N300paxaTh HA KOOPAMHATHON MPSIMON TOUKH, COOTBETCTBYIOIINE 3a/laHHBIM KOOPAMHATAM, JIy4d, OTPE3KH, HHTEPBAIbI,
3aMKMChIBATh YHUCJIOBBIE MPOMEXYTKH Ha aNreOpandeckoM si3bIKeE.

OTMeyaTh B KOOPJIMHATHOM MIIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJIMHATAM, CTPOUThIpapUKU TUHEWHBIX QYyHKIUH. CTpOUTH
rpaduk GyHKIUU Y = |x|.

OnuckiBaTh ¢ TOMOUIBI0 (PYHKIIUH W3BECTHBIE 3aBUCHMOCTH MEXKAY BEIMYMHAMU: CKOPOCThb, BPEMsI, pacCTOsHUE, IIeHa,
KOJINYECTBO, CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMs, 00bEM paboTHI.

HaxoauTe 3HaueHne GyHKIUU 110 3HAYCHUIO €€ apryMEHTa.

[Tonumats rpaduyeckuii cnocod MmpeAcTaBieHHs U aHalu3a UH(POpMaLKU, U3BJIEKaTh U UHTEPIPETUPOBATH UH(DOpPMAIUIO
U3 rpapuKoB peabHBIX MPOILECCOB U 3aBUCUMOCTEH.

[IpenmeTHBIC PE3yNBTATHI OCBOSHUS IIPOrPaMMbl YIEOHOTO Kypca K KOHITy oOydeHus B 8 Kjacce:

Yucsa v BBIYUCTCHUSA

Hcnonb3oBaTh HayajabHbIE IIPEACTABICHHUS O MHOXECTBE JEUCTBUTEIBHBIX YHUCEN [JI1 CPAaBHEHUs, OKPYIJICHUS U
BBIYUCJICHUH, N300paxaTh JIEUCTBUTEIbHBIE YUCIIa TOUKAMU Ha KOOPJMHATHOU MPSIMOM.

[IpuMeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH KBaJpaTHbIE KOPHHU, HCIONB3Yd IpHU



HEOOXOIUMOCTH KaJIbKYJISITOP, BBINOJHATE IMPEOOPa30BaHUS BBIPAKECHHUM, COAEp)KaIlMX KBaJApaTHbIE KOPHHU, MCIOJb3Ys
CBOMCTBA KOpPHEMN.
Hcnonbp3oBaTh 3aMCH OOJBIIUX U MAJIBIX YHUCEIT C MOMOIIIBIO IECITUYHBIX Jpo0ei u cTenene yncina 10.

AJiredOpanvecKue BbIpasKeHUs1

[IpuMeHsTh MOHATHE CTETICHU C LEJIBIM [T0Ka3aTelIeM, BBITIOIHATH MPEe00pPa30BAHUSIBBIPAKEHUM, COACPKAIINX CTEIIEHHU C
LIE€JIBIM T10Ka3aTeJIEM.

BBINOMHATE  TOXKIAECTBEHHBIE TMPEOOpa30oBaHUSl  PALMOHAIBHBIX  BBIPAXKEHUITHA OCHOBE MIPABMII IEUCTBUM HAJl
MHOTOWICHAMH U aNTeOpandecKuMu IPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIM TPEXUIICH HA MHOKHUTEIIH.

[IpumensTe npeoOpa3zoBaHUsl BBIPAXKEHUN [JI PEUICHUS PA3IUYHBIX 337a4d3 MATEMATHKU, CMEXHBIX IPEJAMETOB,
U3 PEAIbHOM MTPAKTUKHU.

YpaBHeHUs] M1 HEPABEHCTBA

Pematp nuHelHble, KBaJpaTHbIC YPABHEHUS U PAllMOHAJIBHBIE YPABHEHUS, CBOAAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHHI C
JIBYMS IEPEMEHHBIMU.

[IpoBonuTh mpocTeiline HccaeqOBaHUsl YpPaBHEHUI U CUCTEM ypaBHEHHWil, B TOM YHCII€ C NMPUMEHEHHEM TIpaduyecKux
npeacTaBieHul (yCTaHaBIMBAaTh, UMEET JIM YPAaBHEHUE UM CUCTEMAa YPaBHEHUHN pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U ITPoYee).

[lepexoauTh OT cioOBECHOW (POPMYJIMPOBKHU 3aJadyM K €€ aireOpandyeckoll MOJENIHC MOMOIIBI COCTaBJICHUS YpaBHEHUS
WIM CHCTEMbl YPaBHEHHH, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYYEHHBIN pe3ybTar.

[IpyMEHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB I CPABHEHHs, OLIEHKH, pEIIaTh JUHEWHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOM U UX CUCTEMBI, JaBaTh rpapUuecKylo WILTIOCTPAIIMI0 MHOYKECTBA PEIICHH HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.
DyHKUNHA

[Tornmaths U MCTONB30BaTh (DYHKIMOHAIBHBIC MOHSATHS M SI3bIK (TEPMUHBI, CUMBOJIMYECKHE OOO3HAUCHHUS), OMPEACIAThH
3HaYeHHE (PYHKIIUU 10 3HAUCHUIO apTyMEHTa, ONPEENIATh CBONCTBA (PYHKIMH 10 €€ rpaduKy.

Ctpoutb rpaduku d1eMeHTapHbIX QYHKIMI BUaA:
y="",y=x2 y= x3,y= X y = |x|, onucsiBaTh cBOiicTBa YKCIOBOI (QYHKIHH I10 €& rpaduKy

X



[IpenmeTHbIe PE3yNIbTATHl OCBOCHHS IPOrpaMMbl y4eOHOTO Kypca K KOHIly oOydeHus B 9 Kjacce:

Yuciia 1 BLIYUCICHUSA
CpaBHUBATH U YIIOPSIAOYHUBATH PALMOHAIBHBIE U UPPALIMOHAJIbHBIEC YUCIIA.
BeinonssTe apudmerndeckue AeUCTBUA ¢ palMOHAIBHBIMU YUCIIAMH, COYETasl YCTHBIE U TUCbMEHHBIE TPUEMBI, BBITIOIHATh
BBIYMCIIEHUS C HPPALMOHATIbHBIMU YUCIAMHU.
Haxoaute 3Ha4eHUsA CTENEHEN C LENbIMU IIOKA3aTEISIMUA U KOPHEH, BBIYUCIIATh 3HAYEHUS YMCIIOBBIX BBIPAKEHUN.
OKpyIJIsTh JEHCTBUTENBHBIE YHCIIA, BBIMOIHATh NIPUKUJIKY PE3YyJIbTaTa BEIYMCICHUN, OLIEHKY YMCIOBBIX BBIPAXKEHUN.

YpaBHeHUs] M1 HEPABEHCTBA

PemaTte nuHeliHbIE W KBaJpaTHbIE YPABHEHUS, YPaBHEHHUSA, CBOIAIIMECS K HHUM, NPOCTEHIINE APOOHO-palMOHAIbHbIE
ypaBHEHHS.

Pemats cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JBYMsS NEPEMEHHBIMH U CHUCTEMBI JBYX YPAaBHEHHMM, B KOTOPBIX OJIHO
YPaBHEHHUE HE ABIIACTCS JIMHEUHBIM.

Pemare TekcTOBBIE 3alauM aJIreOpandeckuM CHOCOOOM C TIOMOIIBIO COCTaBJIEHUS YpPaBHEHHS WM CHCTEMBbI JABYX
YPaBHEHUM C IByMs IIEPEMEHHBIMU.

[TpoBOUTH MpocCTEiilIe UCCIENOBAHMS YPABHEHHM M CHCTEM YpPaBHEHUW, B TOM YHUCJE C NPUMEHEHUEM TpauuecKux
MpeACTaBIeHU (yCTaHABINBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPaBHEHUMN PEILIeHUs, €CITU UMEET, TO CKOJIbKO, U IIPOYee).

PemaTh NvMHElHbIE HEPAaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, M300pa)KaTh PEIICHHE HEPABEHCTB HA YHCIOBOW MPSIMOM,
3aIIMChIBATh PELICHUE C IIOMOILIBI CUMBOJIOB.

PemaTe cuctemMbl JUHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAJIPATHOE HEPABEHCTBO, M300pa)kaTh
pelnIeHrne CUCTEMBI HEPABEHCTB HAa YMCIIOBOU MPSMOM, 3aIMCBIBATh PEUIEHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4.

DyHKUNHA
PacrosnaBath GyHKIIMM W3y4EeHHBIX BHAOB. [loKa3pBaTh CXEMATHYECKUPACTIONOXKEHHE HAa KOOPIAWHATHOU
IUIOCKOCTH TrpadukoB (QYHKIUH BHIa: y = £X,

P
y=fkx+b, y=_",y=ax?+bx+c, y= x3, y= +x y=|x| B 3aBucuMoctH

X
OT 3HaY€HU KO3 (PUIIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIHI.



Ctpouth M u300pakaTb CXEMaTUYECKH TIpaduKU KBAJAPAaTUYHBIX (DYHKIMI,ONUCHIBATH CBOMCTBA KBAPATUYHBIX
(GyHKIUI IO UX TpaduKam.

PacniosHaBaTh KBaJpaTW4YHYIO (QYHKIMIO 1O (QopMyJe, NPUBOAUTH NPUMEPBIKBAIPATUYHBIX PYHKIMH U3 peabHOM
AKU3HU, (PU3UKHU, TEOMETPUH.

Yucs10BbIE MOCTEA0BATEIbHOCTH M MPOrPeCcCuH

Pacnio3naBath apupMeTHUECKYIO0 U T€OMETPUUECKYIO MPOTPECCUU MPHU PAa3HBIXCIIOCO0AX 3aaHMUS.

BhIMONHATE BBIYUCIIEHHS ¢ UICTIOIB30BaHUEM (POPMYII N-T0 WieHa apu(pMETHUECKONN T€OMETPUUYECKON IPOrPECCHI, CYMMBI
MEPBBIX N YJICHOB.

N300paxkath 4ieHbI MOCIEAOBATEILHOCTH TOUKAMU Ha KOOPAUHATHOM MIOCKOCTH.

Pemate 3amaun, cBA3aHHBIE C YMCIOBBIMU IOCJIEIOBATEILHOCTSIMU, B TOM YHCII€3aJaud U3 peabHOM KU3HHU (C UCTIOJIB30BAHUEM
KaJIbKYJISTOPA, IU(PPOBBIX TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonudectBo OcHoBHOE OCHOBHBIE BHUJIBI IEATEITLHOCTH 00YUYaIOIUXCS
(Temml) Kypca 4acoB coJiepKaHue
Uucna v BEIYUCIICHUS. 25 ITonsTue CucreMaTu3upoBaTh U 000ramIaThL 3HAHUS
PamonanpHbIC YKCiia paIMOHAIBHOTO YUCIA. | 00 OOBIKHOBEHHBIX U JIECATUYHBIX APOOSX.
Apudmernueckue CpaBHUBATH U YHOPSI0YHBATH APOOH, TPEOOPA30BHIBAS
TeUCTBUS IPY HEOOXOUMOCTH JIECATUYHBIC IPOOH B OOBIKHOBCHHBIE,

C pallMOHAJIbHBIMU
yucinamu. CpaBHEHUE,
YIIOPSIIOYMBaHKE
palMOHATbHBIX YUCEN.
CrenieHb

C HaTypaJbHbIM
MOKa3aTeJIeM.
Pemenne 0CHOBHBIX
3a/1a4 Ha ApooH,
MIPOIICHTHI

W3 peaabHOU
MIPaKTHUKHU.

[Tpu3Haku AeTMMOCTH,
pa3oKeHUs

Ha MHOKHTEIIN
HaTypaJIbHBIX YHCEIL.

OOBIKHOBEHHBIE B JIECTUUHBIE, B YACTHOCTU B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpumMeHsTH pa3HooOpa3HbIe CIIOCO0bI U MPUEMBI
BbIYMCJICHUA 3HAYCHUN APOOHBIX BbIPasKeHMH,
coJieprKaInx OObIKHOBEHHBIE U JECSITUYHBIE APOOU:
3aMEHSTh IPU HEOOXOAUMOCTHU JAECATUUHYIO IPOOh
OOBIKHOBEHHOM M OOBIKHOBEHHYIO I€CATUYHON, TPUBOAUTD
BbIpaXkeHHe K (popMe, Haubosee yJ0OHOH JIsl BBIYUCICHUH,
peoOpa3oBbIBaTh APOOHBIE BEIPAKEHNUS HA YMHOKEHHUE U
JIEJIEHUE IECATUYHBIX JIpo0eil K 1eHCTBUSAM C LEBIMU
YHUCIIAMH.

IIpuBoAUTH YN C/IOBbIE U OYKBEHHbIE IPUMeEPBI CTEIICHU
C HaTypaJIbHBIM [1OKA3aTENEM, OOBSICHSS 3HAUCHHUS
OCHOBAHMsI CTEIICHU U IT0KA3aTeNsl CTEIEHU, HAXOANUTh
3HaYeHHus cTeneHeli Buga a" (a — Mmoboe paluoHATLHOE
4HCII0, N — HATYpaJIbHOE YHUCIIO).
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PeanbHble
3aBUCcHUMOCTH. [Ipsamas
1 obpaTHas
MPONOPIMOHAIBHOCTH

IoHuMAaTh CMBICII 3aITCH OOJIBIIUX YUCEI C TTOMOIIBIO
JECATUIHBIX ApoOeit u crenenei yncna 10, npuMeHSTh BX
B PEAJIbHBIX CUTYaIUsIX.

IIpuMeHATH TPU3HAKK JETUMOCTH, PA3JI0KEHUS HA
MHOXKHUTEIN HATYpPaJIbHbIX YHUCEIL.

PemaTsh 3a1a4u Ha YacTH, IPOIIEHTHI, POTIOPITUH,

Ha HaXOXKJIeHHE IpoOu (TPOIEHTa) OT BETUYUHBI U
BEJIMYUHEI 110 €€ Apo0u (MPOLIEHTY), ApoOH (TIPOLIEHTA),
KOTOPBIN COCTaBIIAECT OHA BEIMYMHA OT JIPYTOM.
IIpuBoauThH, pa3déuparb, OEHNBATH PA3TUYHbIC PEIICHHUS,
3aIUCH PEIICHUH TEKCTOBBIX 3a]1a4.

Pacno3naBaTh M 00BSICHATD, ONTUPASICh HA OMPECICHHS,
IPSIMO MPOTIOPITMOHAIBHBIC U 00PaTHO MPOTIOPIIMOHAIBHBIC
3aBUCUMOCTH MEX/y BETMYMHAMHY; PUBOJAUTH MPUMeEPbHI
ATUX 3aBUCUMOCTEH M3 peajIbHOr0 MHpA, U3 APYTHX YUICOHBIX
IPEIMETOB.

PemaTh rpakTUKO-OpHUEHTUPOBAHHBIE 33]]a4H HA JIpOOH,
MIPOIICHTHI, IPSIMYIO U 0OPATHYIO MPOTMOPITMOHAIBHOCTH,
IIPOITOPITHH

AnreOpandeckue
BBIPA)KEHUS

27

bykBeHHbIE
BBIPAKEHUS.
ITepemenHsle.
Jlonyctumble
3HAYECHUS
IIEPEMEHHBIX.
DopMyJIbL.

OBaagerp aredpanyeckor TEPMUHOJIOTHUEN U CUMBOJIMKOM,
NPUMEHATH €€ B MPOIIECCE OCBOEHUS yUeOHOro MaTepuaia.
HaxoauTh 3HaueHus1 OyKBEHHBIX BBIPAKEHUN MTPU 3aaHHBIX
3HaYEHUSIX OYKB; BBIIOJIHATH BBIYUCIICHUS 110 (POpMYyJIaMm.
BbInosHATH peoOpa3zoBaHus UEIOT0 BhIPAKEHUS

B MHOT'OWJIEH NPUBEJECHUEM [TOI00HBIX CIaraeMbiXx,
PacKpbITHEM CKOOOK. BBINOJIHATH YMHOKEHHE OJTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPKECHUM,
packpbITHE CKOOOK 1
MIpUBEIACHUE

MOA00HBIX ClIaracMBbIX.

CBoiicTBa CTCIICHHU
C HaTypaJbHbIM
MMOKa3aTeJIeM.
MHOro4y1eHsbl.
Cnoxenue,
BBIUMTAHUE,
YMHOXKEHUE
MHOT'OYJICHOB.
DopMyIIsl
COKPAILIEHHOT O
YMHOKEHHUS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOKHUTEIU

Ha MHOT'OYJIEH U MHOI'OYJI€HA HA MHOT'OWIECH, IPUMEHSATH
dbopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBJATh Pa3JIOKEHNE MHOIOYJICHOB HA MHOXKUTEIN
myTEM BBIHECEHHUS 32 CKOOKM OOIIET0 MHOKHUTEIIS,
npUMeHEeHUs (OPMYJIbl pa3HOCTH KBAJpPaToB, POpMYI
COKpAILIEHHOI'0 YMHOXXEHUS.

IIpuMeHsATHL Ipe0Opa30BaHNE MHOTOUICHOB ISl pEIIEHUs
pa3INYHBIX 3324 U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOU MPAKTUKH.

3HAKOMUTBCH € HCTOPHEH Pa3BUTHS MaTEMaTUKN

YpaBHEHHS 1 HEPABEHCTBA

20

YpaBHeHue, paBuia
npeodpa3oBaHus
ypaBHEHUS,
PaBHOCHUJIBHOCTD
YPAaBHEHHUM.
JIunelinoe ypaBHEHUE

PemiaTe 1MHEHOE ypaBHEHHUE C OJHOM IIEPEMEHHOM,
NMPUMEHss MPABWJIA MIEPEXO0/IA OT UCXOJAHOTO YPABHEHUS

K paBHOCWJIBHOMY eMy Oosiee npoctoro Buja. [IpoepsTs,
SBJISIETCS JTU KOHKPETHOE YUCJIO KOPHEM YPaBHEHHS.
IHoa0upaTs npuMepbI NIAP YKCE, SABISIONIUXCS PEIICHUEM
JIMHEMHOT'0 YPaBHEHUS C IByMS IEPEMEHHBIMHU.
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C OJIHOM TIEPEMEHHOM,
pPELICHUE JTUHEUHBIX
ypaBHEHUU. Permenue
3a/1a4 C IOMOUIBIO
YPAaBHEHHUM.
JIuneliHoe ypaBHEeHUE
C JByMs
MEPEMEHHBIMU U €TI0
rpaduk. Cucrema AByX
JIMHENHBIX YpPaBHEHUMN
C JByMs
MepEMEHHBIMU

CTpouTh B KOOPJAMHATHON TJIOCKOCTH rpaduK TUHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSCh TpauKom,
NPUBOAUTH IPUMEPbI PEIIECHUST YPABHEHUS.

HaxoauTh peimieHue CUCTEMBI JBYX JUHEUHBIX YPABHCHUN
C IBYMSl [IEPEMEHHBIMM.

CocTaBisTh U peliaTh YPAaBHEHUE U CUCTEMY
YPaBHEHHUI 110 YCIOBUIO 33/1a4U, UHTEPIIPETUPOBATh

B COOTBETCTBUU C KOHTEKCTOM 33/1a4U MOJTy4ECHHBIN
pe3yabpTar

Koopaunate! u rpaduku.
DyHKIUH

24

Koopaunara Touku
Ha npsMoi. Yucnoselie
MIPOMEKYTKHU.
Paccrosinne mexny
IBYMSI TOUYKaMH
KOOpPAWHATHOMU
MPSMO.
IIpssmoyromnbHas
CHUCTEMa KOOPIMHAT
Ha IJTIOCKOCTH.
[Ipumeps! rpadukos,
3aJJaHHBIX
dbopmynamu.

M300paxkaTh HAa KOOPIAUHATHON NPSIMOM TOUKH,
COOTBETCTBYIOIIIME 33JJaHHBIM KOOpJANHATAM, JIY4Hd, OTPE3KH,
WHTEPBAJIbL; 3aIMMCHIBATH X HA AJIF€OPandecKOM SI3bIKE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH T10
3aJIaHHBIM KOOpANHATaM; CTPOUTH IpaduKi HECTOKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (POPMYJIaMH, B TOM YHCIIE

C TIOMOIIBIO ITU(POBHIX J1A0OPATOPUIA.

IIpuMeHsTh, H3y4aTh NPEeUMYIIecTBA,
HHTEPNPeTUPOBATH Tpaduueckuii criocod mpeIcTaBIeHUS
Y aHaJIM3a Pa3HOOOPA3HOM KU3HEHHOU HH(POPMALIUH.
OcBauBaTthb nousaTue GyHKIIUH, OBJIA/ICBAThH
(GYHKIIMOHATHHOU TEPMUHOJIOTHEH.

Pacno3HaBaTh JinHeiHy0 QyHKIMo0O Y = KX + b,
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Yrenue rpadukos
peaTbHBIX
3aBUCUMOCTEM.
[Tonsitue hyHKINM.
I'paduk GyHKIIHIH.
CBoiicTBa QyHKIIHIA.
Jluneiinas GyHKIUS.

ONHUCHIBATH €€ CBOICTBA B 3aBUCUMOCTHU OT 3HAYCHHI

k03 uruenTos K u b.

Crpouts rpaduku nuHelHON QyHKUMU, QYHKIHH Y =| X |.
Hcnoab3oBaTh HU(poBbIE pecypChl 1S TOCTPOEHUS
rpaukoB (PyHKIUN U U3yUEHUS] X CBOICTB.

IIprBOANTE MPUMEPHI IMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBJICHUSX

[TocTpoenue rpaduka
JUHEWHOU (DYHKITHH.
I'paduk Pynxuun
y=|x|
[ToBTOpEeHUE 1 00001ICHNE 6 IToBTOpEHUME Bri0upaTh, NPUMEHATH OLIEHUBATH CIOCO0bI CPABHEHUS
OCHOBHBIX IIOHATUN YuCell, BBIYUCIICHUN, TPeoOpa3oBaHUil BEIPAXKEHHI,
1 METOJO0B Kypca pelieHus: ypaBHEHUN.
7 kyacca, obo0uieHue OcyumecTBJIATH CAMOKOHTPOJIb BBITIOJIHAEMBIX JEHCTBUN U
3HAHUU CaMOTPOBEPKY pe3ybTaTa BIYMCICHHM, TPEe0Opa30BaHUIT,
MTOCTPOCHUM.
PemiaTe 3aga4m U3 peanpbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHMA JIJIs PEeLIeHUs 3a/1a4 U3 APYTrux
MIPEIMETOB.
Pemath TekcTOBBIC 321a4H, CDABHUBATDH, BLIOUPATH
CIOCOo0bI PEIICHN 33141
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KIIACC

KBaapatHbie KOpHU

n3 uyncia. [lonstue
00 UppanroOHaTILHOM
yncie. JlecaTuuHbie
PUOIMKEHUS
HppaliOHAIBHBIX
YHUCEIL.
JleCTBUTEIIBHBIC
yucna. CpaBHEHUE
JeUCTBUTEIIbHBIX
YHUCEIl.

YpaBHeHuUE BUIA

X = a

CaoiicTBa
apupMeTUIECKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKCHUH,
COJIEpIKALLNX
KBaJIpaTHbIE KOPHU

HaumenoBanue paznena |KonudecTtso OcHoBHOE OCHOBHBIE BUJIbI JI€ATEIBHOCTH 00YYaIOIUXCS
(Temnl) Kypca 4acoB cozepKaHue
Uucna 1 BBIYUCIICHUS. 15 KBanparHsiil KOpeHb @D opMyJIHPOBATH ONpeeIeHUe KBaJPaTHOIO KOPHS

U3 ymcia, apupMeTUIECKOro KBaApaTHOTO KOPHS.
IIpuMeHATH Olepanuio U3BJICYEHUS KBAIPATHOIO KOPHS
U3 YKClia, HCHOJIb3YS IPU HEOOXOAUMOCTU KAJbKYJISATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YUCIIAMHU U
JNECATUYHBIMU APOOSIMHU.

CpaBHuUBaATh U YIOPAA0YUBATH PALMOHAJIBHBIE U
UPPALMOHAJIBHBIE YMCIIA, 3alIMCAHHBIE C TIOMOIIBIO
KBaJpaTHBIX KOPHEW.

HccaenoBath ypaBHEHUE X* = @, HAXOIHUTh TOUHBIC H
npuOImKEHHBIE KOpHU Tipu @ > 0.

HccaenoBaTth CBOMCTBA KBAAPATHBIX KOPHEH, IPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C HCTIOJIb30BAHUEM KaJIbKYJIATOpa
(KkOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHE; MPUMEHSTh UX JUIsl IPeoOpa30BaHMS BBIPAXKEHUH.
BoIinoJHATH Npeodpa30BaHus BRIPAKECHUI, COAEpKaIINX
KBaJpaTHbIE KOPHU. BeIpaxaTh IepeMEHHbIE

U3 TEOMETPUYECKUX U (PU3NIECKUX GOpMYyII.

BouruncasiTb 3HAYEeHHUS BBIPAKEHUN, COAEPKAIINX
KBa/IpaTHbIE KOPHU, UCIOIb3YS IPH HEOOXOAUMOCTH
KAJIBKYJISITOP.

53




Hcnoab3oBaTh B X07€ pelIeHUs 3a/1a4 dJIEMEHTapHbIE
NpEACTaBICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIUYMH.

3HAKOMMTBLCH € HCTOPHUEN Pa3BUTUA MATEMATUKHI

Yrcia U BEIYUCIICHUS.

CrereHs C LETBIM

@D opMyTHPOBATH ONpeieIeHNe CTETICHU C LIETbIM

CrerneHp ¢ LenbM IIOKA3aTEJIEM. IIOKa3aTeNEM.
[IOKa3aTeaeM CranpaprHas 3anuch IIpencraBasiTh 3anuch OOJIBIINX U MaJIbIX YHCEN
quCIa. B CTaHJIapTHOM BrJe. CpaBHMBATh YMCJIA U BEITUYUHBI,
Pa3mepbl 00beKTOB 3anurcaHHble ¢ Ucnoib3oBaHueM crenenu 10.
OKPYKaIoIIEero Mupa Hcnonb3oBaTh 3a1MCh YKCEN B CTAHAAPTHOM BHJIE
(OT ByIEMEHTApPHBIX JUTSL BBIPAQXKEHUS pa3MEPOB 0OBbEKTOB, NJTUTEINBHOCTH
4aCTULL IIPOLIECCOB B OKPYKAIOIIEM MUPE.
10 KOCMHUYECKUX DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJINYECKOH popme
00BEKTOB), Y WUTIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTENIEHU
JUTUTENBHOCTD C LEJIBbIM IIOKA3aTeNEM.
IIPOLIECCOB IIpumMeHATH CBOWCTBA CTENIEHU JIJIsl TPeoOpa3oBaHuUs
B OKpY’KaIOIIEM MHUDE. | BBIPAKEHUH, COIEPKALIMX CTEIICHU C LIEJIBIM IT0KA3aTEIIEM.
CBolicTBa cTeneHn BbINOJIHATH ACHMCTBUSA C YACIIAMH, 3aIIMCAHHBIMU
C LIETIBIM IIOKA3aTENEM | B CTAaHJAPTHOM BHJIE (YMHOXKEHHE, JIETIEHUE, BO3BEACHUE
B CTCIICHB)
AnreOpandeckue KBagparHslii Pacno3HaBaTh KBaIpaTHBIN TPEXWICH, YCTAHABINBATh
BbIpakeHUs. KBagpaTHbIi TPEXUIECH. BO3MOXXHOCTb €I'0 Pa3JIOKEHHsI HA MHOYKUTEIH.
TPEXUJICH Paznoxenue PackiiagbpiBaTh HAa MHOKUTEJIM KBAJPATHBINA TPEXUIEH
KBaJPAaTHOIO C HEOTPULIATENBHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXXUTEIU

AnreOpandeckue
BBIPAYKCHUSI.
Anrebpanyeckasi 1poOb

15

Aunrebpanyeckas
apo6b. JlomycTumeie
3HAYCHUS
IepEMEHHBIX,
BXOJISATIIAX

B aJireOpanvecKkue
BBIPKCHHUSI.
OCHOBHOE CBOMCTBO
anreOpanyecKoiu
npobu. CokparieHue
TPOOEH.

Cnoxenue,
BBIYMTAHHE,

YMHOXCHHC U JCIICHHUC

anreOpandecKux
TpOOEH.
[IpeoGpazoBanue
BBIPAKCHUH,
COJIePIKAIIUX
anreOpanyeckue
apoou

3anuceIiBaTh anredpandeckue Beipakenus. Haxoauts
00J1aCTh OIpe/IeNIeHNs PAIMOHAIBHOTO BBIPAYKEHUSI.
BbINOJHATH YUCIIOBBIC MOJICTAHOBKUA U BHIYHUCJISATH
3HaYeHHE APOOH, B TOM YHCIIE C TOMOIIBIO KaJbKYISTOpPA.
®opmMyJMPOBaTH OCHOBHOE CBOMCTBO ajireOpanyeckomn
JpOOH ¥ MPUMEHSATH €ro Il MpeoOpa3oBaHus IPOOEH.
BbInoJHATH eiicTBUSA C aNre0panyecKuMu Jpo0sMH.
[TpumensTs peoOpa3oBaHUs BHIPAKEHUH IS PEIICHHUS
3a1a4. BelpaxaTs nepemMenHble U3 GopMy (PU3MUECKUX,
T€OMETPUYECKUX, OMUCHIBAIONINX OBITOBBIE CUTYyAIUH)
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YpaBHEHHMS U HEPABEHCTBA.
KBanparHeie ypaBHEeHUS

15

KBagpatHoe
ypaBHeHue. Henomunoe
KBaJpaTHOE
ypaBHeHue. Dopmyiia
KOpPHEH KBaJpaTHOrO
ypaBHeHusA. Teopema
Buera.

Peuienue ypaBHeHuu,
CBOZSALIMXCS

K KBaJpaTHBIM.
[Ipocreiimue ApoOHO-
palroHaIbHbIE
YpaBHEHUS.

PeleHre TeKCTOBBIX
3a/1a4 C OMOUIBIO
KBaJIPAaTHBIX
YPaBHEHUM

Pacno3HaBaTh KBaJIpaTHHIE YPABHEHUS.

3anucbiBaTh (POPMYJLYy KOPHEU KBAJIPAaTHOTO YPABHEHUS;
peliaTh KBaJApaTHbIe YPABHEHUS — IOJIHBIEC U HEIOJIHBIE.
IpoBoauTh npocreiime UCCaAeI0BAHUA KBAIPATHBIX
YPaBHEHHM.

Pemiats ypaBHeHUs, CBOASAIIMECS K KBAIPATHBIM,

C TIOMOIIBIO TTPe0Opa30BaHUI M 3aMEHOM IIEPEMEHHOM.
HabarwoaaTe 1 aHAJIM3HPOBATH CBSI3b MEXIY KOPHSIMU U
K03 HULIMEeHTaAMH KBAaJPaTHOT'O YPABHEHMUS.
dopmyaupoBath Teopemy Buerta, a Takxe o0paTHyIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI JJIsI PELLICHUS

3aaad.

PemiaTh TekCTOBBIE 32241 aNTeOPANIECKUM CIIOCOOOM:
NEPEXOANUTH OT CIOBECHOU (hOPMYIUPOBKHU yCIIOBUSA 3a1a4n
K anredpanyeckor MojieNi MyTéM COCTaBJIECHUS! yPAaBHEHHUS;
pemaTh COCTAaBIIEHHOE YPaBHEHUE; MHTEPIIPETUPOBATH
pe3yibTar.

3HAKOMUTBHCH C MCTOPHEil pa3BUTHS aNreOpsl

YpaBHEHHS U1 HEPABEHCTBA.
Cucrtembl ypaBHEHUI

13

JIuHenHoe ypaBHEHHE
C ABYyMS
IIEPEMEHHBIMHU, €TO
rpaduk, TpuUMepsI
pelieHus ypaBHEHUN
B LIEJIBIX YUCTIAX.
Pemenne cucrem nByx
JIMHEVHBIX YPaBHEHHUIN

Pacno3naBaTh JIMHEHHbBIE YPABHEHUS C IByMS
IIEPEMEHHBIMU.

CrpouTtsb rpadyKu JTUHEWHBIX YPAaBHEHU, B TOM YHUCIIE
HCNOJIb3ys LH(POBbIE PeCypCHhI.

Pa3zimuyaTth napajieabHbIE U NEPECEKAIOITUECS MTPSMBIE
10 UX YPaBHEHUSIM.

PemiaThb cucTeMsl 1BYX JIMHEWHBIX YPABHEHUM C IBYMs
NIEPEMEHHBIMH MOJICTAHOBKOM U CJI0KEHUEM.
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C ABYMsI
MIEPEMEHHBIMU.
[Ipumepsl penienns
CUCTEM HEIUHEWHBIX
YPAaBHEHUMU C IBYMs
EPEMEHHBIMHU.
['padpuueckas
VMHTEPHPETALHS
YpaBHEHUS C ABYMS
IIEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUM C IBYMs
MEpEMEHHBIMHU.
Pemienne TeKCTOBBIX
3a/1a4 C OMOUIBIO
CHUCTEM YpABHEHUU

PemiaTh npocreimme CUCTEMbI, B KOTOPBIX OJTHO

U3 YPaBHEHHI HE SIBIIAECTCS JTMHEHHBIM.

IpuBoauTh rpaguyecKyr0 HHTEPNPETALUIO PEIICHUS
YPaBHEHUS C IByMsI IEPEMEHHBIMU U CUCTEM YPaBHECHHUI
C ABYMsI ITIEPEMEHHBIMM.

PemiaTh TeKCTOBBIE 321a4M ANTEOPANIECKUM CITIOCOOOM

YpaBHEHHS 1 HEPABEHCTBA.
HepaBenctra

12

HuciioBeie
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHoM
TIEPEMEHHOM.
Jlunerinbie
HEPABEHCTBA C OJHOM
MEPEMEHHOU U UX
petienne. CucrteMbl
JIMHENHBIX HEPABECHCTB

DopMyJIMPOBATH CBOMCTBA YUCIIOBbIX HEPABEHCTB,
WUTIOCTPUPOBATh UX HA KOOPAMHATHOM NPSIMOU, I0KA3BIBATH
anreOpandecki.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.
Pemiarsb yiMHElHbIE HEPABEHCTBA C OJTHOU NIEPEMEHHOM,
nU300paXkaTh PEIICHNE HEPaBEHCTBA HA YHCIOBOM MPSIMOH.
PemaTh cucTeMbl TMHEHHBIX HEPABEHCTB, U300paxaTh
pelIeHne CUCTEMBI HEPABEHCTB HAa YUCIIOBOU NPSIMOM
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C OJTHOU MTEPEMEHHOU
U UX PELICHHUE.
N3o0paxenue
peLIeHUs JIMHEWHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHCIIOBOU
IIPSIMOU

O yHKINH. [TonsiTue GpyHKUHU. Hcnoab3oBaTh QyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHATHS OO6nacTp onpeiesieHUus] | CHMBOJIMKY.
Y MHOKECTBO Boruncasith 3Ha4YeHUs1 QYHKIUH, 3aJaHHBIX (OpMyTaMu
3Ha4YCHU U (YyHKIIUU. (mpu HEOOXOIMMOCTH MCIIOJIH30BaTh KAJIbKYJIATOP);
CriocoObl 3a1aHMs COCTABJSATH TA0JMIbI 3HAYEHNH PYHKIUU.
GyHKIUH. Crtpouts no Toukam rpaguku QyHKIUH.
I'padux pyHKIMM. OnuceiBaThH CBOMCTBA (DYHKIIMU HA OCHOBE €&
CaolicTBa QyHKLINH, rpauuecKoro npeacTaBICHUsI.
UX OTOOpaKeHHE Hcnoab3oBaTh GyHKIIMOHATHEHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHUMBOJIHKY.
HccnenoBathb npuMepsl rpauKoB, OTPAKAIOIIUX PEAIbHBIC
npoueccol U siBieHus. IIpuBoauTh NpUMepsI NPOLIECCOB U
SBJICHUU C 3aIaHHBIMU CBOVICTBAMHU.
Hcnonb30BaTh KOMIIBIOTEPHBIE POTPAMMBI
JUTSI TIOCTPOEHUS rpaPUKOB (QYHKLIMM U U3YyUEHUSI UX CBONCTB
D yHKIUN. Urenne u moctpoerre | HaxoauThb ¢ moMombio rpadpuka GyHKINA 3HAYCHUE OTHON

UrcnoBblie QyHKIMH

rpadukoB (HyHKIHMA.
[Ipumepsl rpadukoB

Y3 pAaCCMATPHUBAEMBIX BEJIMYUH 10 3HAYECHHIO JIPYTOM.
B HecnoxHbIX cnydasx BeIpaxkaTh Gopmyi0i 3aBUCUMOCTD
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bynxnmii,

MCK/Y BCIIMYNHAMMU.

OTPaXKAIOLIUX OnuceIBaTh XapakTep U3MEHEHUS OJHON BETUYUHBI
peanbHBIE IPOLIECCHI. B 3aBUCHUMOCTH OT U3MEHEHMUS APYIrOM.
OyHKIMY, Pacno3znaBaTth BUabl u3ydaembix GyHkuuid. [loka3siBaTh
OIMCBIBAIOIIIHE CXeMaTH4YeCKH I0J0KECHUE HA KOOPAUHATHOMN TUIOCKOCTH
NPSIMYFO ¥ 00paTHYO rpadukoB hyHKIMHA Buga: y = X5, Y =X,y =Vx,y = |x|.
HPOIOPIIMOHAJIbHBIC Hcnoab3oBath GyHKUMOHAJIBHO-TPaPUUIECKUE
3aBUCUMOCTH, UX NMPEACTABJICHUS [ PELICHUS U UCCIIEIOBAHUS YPABHEHUMN U
rpaduKH. CHCTEM YPaBHEHUM.
I'padux pyHxumn IIpuMensaTh nMdpoBbIe pecypebl LI IOCTPOCHUS
y =X rpaduKoB QyHKIIHIMA
OyHKIMU
y =x,y =X,
y=vx y=|x|;
rpaduueckoe peuieHue
YPaBHEHUU U CUCTEM
YPaBHEHH

[ToBTOpEeHuEe n 00001IeHNE IToBTOpEHUE Bri0upaTh, IPUMEHATH, OLEHMBATH CIIOCO0ObI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOJ1I0B KypcoB 7 u 8
KJ1accoB, 0000IIIeHNE

3HaHUM

YKCell, BBIYUCIEHUH, MPeoOpa3oBaHUM BhIPAXKEHUH, pEICHUS
YPaBHEHHM.

OcyuiecTB/IsITh CAMOKOHTPOJIb BBINOIHSAEMBIX JICUCTBUN U
CaMOTIPOBEPKY pe3yJIbTaTa BRIYUCICHHM, TPEoOpa30BaAHNUIT,
IIOCTPOCHUM.

Pemiate 3a1a4u U3 peajbHOM )KU3HU, IPUMEHATH
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MaTeMaTUYCCKHE 3HAHMS IS PEIICHUS 3a]1a4 U3 JIPYTUX
IIPEMETOB.

PemiaTh TEKCTOBBIE 3a/1a4H, CPDABHUBAThH, BLIOMPATH
CNoco0bl peIICHUS 3a/1a4U

OBLIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME
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9 KUIACC

HaumenoBanue paznena  |[KonudectBo OcHoBHOE OcCHOBHBIE BUJIBI JIEATEILHOCTH 00YYaIOIIUXCS
(Temnl) Kypca 4acoB coziepKaHue
Uucna v BEIYUCIICHUS. 9 PanronanbHeie uncia, | Pa3BUBaThL mpeacTaBJIeHUs O YUCIAX: OT MHOXKECTBA

JleicTBUTENIbHBIC YHCIIa

HMppalioOHAIbHbIC
Yypcia, KOHCYHBIC U
OECKOHCUYHBIC
JIeCATUYHBIC TPOOH.
MHOX€eCTBO
JENCTBUTEIIbHBIX
YyHcen;
JENUCTBUTEIIbHEIE
YHCiIa KaK
OECKOHEUYHbBIE
JECSTUYHBIE JPOOH.
B3anmHO 01HO3HAYHOE
COOTBETCTBUE MEXTY
MHOKECTBOM
JIENCTBUTEIILHBIX
YHCceJI U MHOXXECTBOM
TOYEK KOOPAMHATHOMN
MIPSIMOM.

CpaBHeHue
JICUCTBUTCIIBHBIX YHCETI,
apupMeTHUIeCcKue

HaTypPAIbHBIX YHCEN 10 MHOMKECTBA JICMCTBUTEIILHBIX YHCE.
O3HAKOMHUTBCH C BO3MOXHOCTBIO MPEACTABICHUS
JIEMCTBUTEIIFHOIO YHCJIa KaK OSCKOHEUHOM JIECATUIHON
poOH, MPUMEHSITh JECATUYHbBIC TPUOTKEHUS
paLMOHAIBHBIX U UPPALMOHATBHBIX YUCET.

N300paxaTh 1€HCTBUTEIbHBIC YHACIIA TOUKAMHU
KOOPAVHATHOM IIPSMOM.

3anucbiBaTh, C)ABHUBATH M YIIOPSI/I0YUBATH
JICHCTBUTEJIHLHBIC YHC]IA.

BbInoIHATH, COUYETast YCTHBIE U TUCbMEHHBIE IPUEMBI,
apudmeTnyecKue IeMCTBUSA C PAHOHAIBHBIMU YHUCIIAMU;
HAXOJMUTh 3HAUCHHUS CTEIIEHEH C IICJIBIMH ITOKA3aTeIIMU U
KOpPHEH; BBIYUCJIATH 3HAUCHUS YUCIOBBIX BHIPAKECHUM.
IMosyunTs nmpeacTaBjgeHue O 3HAUYMMOCTH
JNEUCTBUTEIIBHBIX YHCEII B MPAKTUYECKOU EATEIIbHOCTH
YyeJIOBEKa.

AHAJM3UPOBATH U [1€JIaTh BBIBO/bI O TOUHOCTH
IPUOIIMKEHUS ICHCTBUTEIILHOTO YHCIIa TIPH PEIICHUH
3ajad.

OKpyIJIsATh JCUCTBUTEIIBHBIE YUCIIA, BHINOJIHATD
NMPUKHUAKY pE3yJIbTaTa BIYUCICHUN, OUEHKY 3HAYCHUI
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NEeNCTBUSI

C JIeICTBUTEIbHBIMU
YHCJIaMH.
[Tpubnnxénnoe
3HAYCHHE BEJIUYMHEI,
TOYHOCThH
PUOTHKEHUS.
OkpyriaeHue ynces.
[Ipukuaka u oneHka
pe3yJIbTAaTOB
BBIUMCIICHUH

YHCJIOBBIX BBIPAKECHUM.
3HAKOMUTBHCS ¢ UCTOPHEN PA3BUTUSI MATEMATUKHU

YpaBHEHHS U1 HEPABEHCTBA.
YpaBHEHUSI C OJJHOU
IEPEMEHHON

14

JIunenHOe ypaBHEHUE.
Pemenne ypaBHeHuH,
CBOIALIMXCS

K JINHEHUHBIM.
KBangpaTHoe
ypaBHeHuE. Penienue
YpPaBHEHHU,
CBOASALIMXCS

K KBA/IPATHBIM.
buksanaparHsie
YpaBHEHUSI.

IIpumepsl peuienus
YpPaBHEHUH TPEThEU

Y YETBEPTOU CTEIIEHEU

OcBauBatb, 3alIOMMHATH ¥ IPUMEHATH IrPauyecKkue
METO/IbI IIPYU PEIIEHNH YPABHEHUM, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaTh 11€7bIe U IPOOHBIC YPaBHEHUS.

PemiaTh JiMHeliHbIe M KBAIPATHbIC YPABHECHUS,
YpaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE TPOOHO-
palrOHAaJIbHbBIE YPAaBHEHMUS.

IIpeanaratb BO3MOXKHBIE CLIOCOOBI PEIICHUS] TEKCTOBBIX
3a1a4, 00CyKIaTh UX M pelIaTh TEKCTOBBIE 3a/1a4n
pPa3HbIMU CIIOCOOAMHU.

3HAKOMMTBLCH € HCTOPHEN Pa3BUTUS MATEMATUKHU
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pa3IoKeHUEM
Ha MHO>KHUTEIIH.
Pemenne npoOHo-
palUoOHAIbHBIX
YpPaBHEHUM.

Penienne TekCTOBBIX
3a/1a4 aire0pandeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrtembl ypaBHEHUI

14

YpaBHEeHUE C AByMs
MEPEMEHHBIMU U €0
rpaduk.

Cucrema aByx
JIMHEVHBIX YPaBHEHUU
C ABYMs
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Apyroe — BTOpou
CTEIECHHU.
['paduueckas
MHTEpHpeTalus
CHUCTEMBI YPABHCHU U

C IBYyMsI IIEPEMEHHBIMU.
Pelienne TeKCTOBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JBYX JINHEHHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE
SBJISIETCS TUHEUHBIM.

Hcnoab3oBaTh PyHKIMOHAIBHO-TpaQUUECKUe
MIPEICTABICHUS JUIs pellieHUsI U UCCJIeI0BAHUA YPAaBHEHUI
U CUCTEM.

AHAJIM3MPOBATh TEKCTHI 32124, peliaTh UX
anredpanyeckuM CrocoOoM: mepexoauTh OT CIIOBECHOM
bOopMyYIUPOBKYU YCIOBUS 3aJa4M K aireOpandeckon MoaeNu
NyTEM COCTABJIECHUS CUCTEMbI YPaBHEHMI; pemiaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUIl; HHTEPIPEeTHUPOBATH
pe3ynbTar.

3HAKOMMTBHCH ¢ HCTOPHEH PAa3BUTHS MATEMATUKHU
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3aJa4 areOpandecKuM
CIIOCO0OM

YpaBHEHHS U1 HEPABEHCTBA. 16 Yucnossle Yurare, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaBeHcTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBONCTBA. BoinosHsaTh peoOpa3oBaHysl HEPABEHCTB, MCNOJIb30BATH
JIuneiHbie JU1sl Ipeo0pa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh JTUHEHHbBIEC U KBaAPATHBIE HEPABEHCTBA.
C OZITHOY IIEPEMEHHOM PemiaTe JIMHENHbBIE HEPABEHCTBA, CUCTEMBI JINHEWHBIX
Y UX PELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINUX
Cuctembl JIMHENHBIX KBaJI[paTHOE HEPABEHCTBO, U PENIATh UX; 00CYXKAATh
HEPABEHCTB C OJHOU MOJIyYE€HHBIE PELICHMUS.
IIEPEMEHHOMN U UX N300paxkaTh penieHre HEPABEHCTBA U CUCTEMbl HEPABEHCTB
peLIeHuE. Ha YHCJIOBOU MPSMOM, 3aMUCHIBATDH PEIIEHUE C TOMOIIBIO
KBagpaTtHbie CHUMBOIJIOB.
HEPABEHCTBA U UX PemiaTh KBa/ipaTHbIE HEPABEHCTBA, UCTIOJIB3YS
pelieHue. rpaduueckue npeacTaBICHUs.
['padnueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA ITPU PELICHUU
MHTEPHpETALINS Pa3JIMYHBIX 33]1a4, B TOM YUCJIE IPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMsI
MepEMEHHBIMU
DOyHKIUH 16 KBagparnunas Pacno3naBaTh BUIbI U3y9aeMbIX (YHKIINIA;

bynkus, e€ rpadgux u
cBoiictBa. [lapabona,
KOOPIMHATHI BEPITHHBI
napaboJibl, OCh

WLITICTPUPOBATH CXeMATHYECKH, 00bICHATH
pacmoyioKeHNE Ha KOOPWHATHOM MIOCKOCTHU TPadUKOB

¢byukumii Buga: y = kx,y = kx+ b,y = k_, y = X2,
X
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CUMMETPHUH NapadoJIbl.

['paduxu GhyHKINIA:

y =Kkx,
y=kx + Db,
_k
y—_,
X
y = x5,
y = X,
y = V%,
y = |x]|

y =x°, y =vx,y = | x| B 3aBHCHMOCTH OT 3HaUYCHHUIA
K03()PUIIMECHTOB; ONMKMCHIBATh UX CBOWCTRBA.
Pacno3HaBaTh KBapaTHUHYO QYHKIIHIO 1O (hopMyIre.
IIpuBoaAMTH NPUMEPbI KBAJPATUYHBIX 3aBUCUMOCTEN
U3 peaIbHOM KU3HU, (PU3UKHU, TEOMETPHH.

BoisiBasTH 1 0000111aTH 0COOEHHOCTH TpaduKa
KBapaTHYHOM GyHKIMK Y = ax’ + bx + .

CtpouTh M N300paxKaTh CXeMaTHYEeCKHU rpaduKu
KBaJIpaTUYHBIX QYHKITUHN, 3aJJaHHBIX (hOpMyIamMu BUAA
y=axi,y=ax’+qg,y=ax +p)sy=ax’+bx +c.
AHAJIM3MPOBATH U MPUMEHSATH CBOMCTBA N3YYCHHBIX
GYHKIUAN TSI BIX TIOCTPOCHUS, B TOM YHUCJIE C TIOMOIIBIO

MG POBBIX PECYPCOB

Yuciosbie
IOCJIEAOBATEIILHOCTH

15

ITonsiTue uncioBom
TIOCJIEIOBATCIILHOCTH.
3aanue
MOCJIEJ0BATCIbHOCTH
PEKYPPEHTHOM
bopmyoii u

dbopmyI10ii N-TO YieHa.

Apudmernueckas u
reoMeTpuiecKas
IIPOrPECCHH.
®opMyJIbl N-TO YiIeHa
apumMeTnyecKou u
reOMETPUYECKON

OcBauBaTh H NPUMEHATH UHJICKCHBIC 0003HAYCHHUS,
CTPOMTH PeuYeBbie BHICKA3BIBAHMS C MCTIOIH30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOH C TIOHATHEM
MOCIIEI0BATEIBHOCTH.

AHaau3upoBaTh Gpopmyny N-ro yieHa
MOCJIETIOBATEIHFHOCTH WIIH PEKYPPEHTHYIO (hOpMYITy

U BBIYHCJISATH WICHBI MOCIEA0BATEIILHOCTEH, 38 JaHHBIX
TUMU HOpMyIaMHu.

YcraHaBiuBaTh 3aKOHOMEPHOCTH B TOCTPOCHUU

IMOCJICAOBATCIIbBHOCTH, C€CJIK BBIIIMCAHEI IICPBBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3HaBaTh apu(METHICCKYIO U TEOMETPHUECKYIO
IIPOrPECCUU MPHU PA3HBIX CIIOCOOAX 3adaHUS.
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MIPOTPECCUIA, CYMMBI
MEPBbIX N YJIEHOB.
N3o0paxeHre 4ieHOoB
apupMEeTHIECKON 1
reOMETPUIECKON
MPOrpecCui TOUKaMH
Ha KOOPAWNHATHON
IJIOCKOCTH.
JIuHenHbIN 1
AKCIIOHEHIINAIbHBIN
pocCT.

CnoHble POLEHTHI

PemaTsb 3a1auu ¢ ucnoib3oBaHueM Gopmyi N-ro yieHa
apuPpMETHIECKON U TEOMETPUIECKON MPOTPECCHIA, CYMMBI
NEPBBIX N YJIEHOB.

N300pakaTh 4ieHb TOCIEA0BATEIBHOCTH TOYKAMHU

Ha KOOPJAMHATHOM IJIIOCKOCTH.

PaccmaTpuBaTh NpuMepbl NPOLECCOB U SIBJICHU I

U3 peIbHON KU3HH, HJUTFOCTPUPYIOLINE U3MEHEHUE

B apu(PMETHUECKON MPOTrPECCUU, B TEOMETPUUYECKOMN
MIPOrpeCcCHr; H300pakaTb COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpaduIecKH.

PemaTh 3a5a4u, CBSI3aHHBIE C YACIOBBIMU
MOCJIEIOBATENbHOCTSAMM, B TOM YHUCJIE 33141 U3 pealbHOU
’KU3HU C UCIIOJIb30BAHUEM LU(POBBIX TEXHOIOT U
(3MeKTpOHHBIX Ta0IUL, rpa)UIECKOro KaabKyJasaTopa U T.11.).
PemaTsh 3a/1a4n Ha CIIOXKHBIE IPOLIEHTHI, B TOM YHCIIE
3a/1ayy U3 peaibHON MPAKTUKH (C UCTIOIb30BAHUEM
KAJIbKYJISITOPA).

3HAKOMMTBLCH € UCTOPUEN Pa3BUTUS MATEMATUKHU

[ToBTOpeHue, 0000IICHNE,
cUCTeMaTH3alus 3HaHUHN

18

Yucuaa u
BbIYHCJIEeHUS (3aIHCh,
CpaBHEHUE, JICMCTBUSA
C JICUCTBUTEIILHBIMU
YUCJIAMH, YUCIIOBaS
npsiMasi; MPOLIEHTHI,
OTHOIIICHUS,
MIPOTOPIIUY;

OnepupoBaTh NOHATHSIMH: MHOXKECTBO, ITOJIMHOXKECTBO,
orepalyy HaJ MHOKXECTBAMHU; MCMOJIL30BaTh rpaduiIecKoe
IpeICTaBIEHNE MHOYKECTB JIJISI OMUCAHUS PEaTbHBIX
IIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a4 U3 APYTUX
y4€OHBIX MTPEAMETOB.

AKTYyaJTU3UPOBATH TEPMUHOJIOTHMIO H OCHOBHbIE
NelCTBUSA, CBSI3aHHbIE ¢ YUCJIAMHU HATYPATLHOE YUCIIO,
MIPOCTOE ¥ COCTABHOE YHCIIA, IETUMOCTh HATYPaIbHBIX
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OKpYTJICHHE,
npuOIMKEHHE,
OLICHKA; pellIeHne
TEKCTOBBIX 3a7a4

YuCel, NPU3HAKK IETMMOCTH, LIETI0E€ YUCIIO, MOJIYJIb YHCIIA,
OOBIKHOBEHHAS U JIECSITUYHAsE IpOOU, CTAHAAPTHBINA BU]L
yuciia, apupMeTHIECKUi KBaIpaTHbIA KOPEHb.
BbInoJHATH JeiicTBUS, CDABHMUBATH M YIOPSAA0YHBATH

apu(MeTHIeCKUM YKCJIa, IPEACTABIIATH YMCIa HA KOOPAUHATHON ITPSIMOH,
crIoco0oMm) OKPYTJIATH YNCJIA; BBIMOJHATH NPUKUAKY U OLEHKY
pe3ynbTaTa BBIYUCICHUM.
PemiaTh TeKCTOBBIE 321a4M apUPMETHIECKUM CITOCOOOM.
Pemiate npakTH4yecKue 3aa4u, COAECPIKALIKE IIPOLEHTHI,
JIOJIA, YACTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMs — PACCTOSIHUE, LIEHA — KOJIWYECTBO — CTOUMOCTb,
00BEM paboOThl — BpeMsl — MPOU3BOJUTEIBLHOCTH TPY/IA.
Pa30upaTh peanbHble KU3HEHHbBIE CUTYALIUH,
(opmyIMpOBaThH UX Ha S3bIKE MATEMATHKH,
HAXOIMTh PELICHHE, IPUMEHSI MaTEMATUYECKUN anmnapar,
HHTEePIPETUPOBATH PE3YyJILTAT
Auredpanveckue OnepupoBath NOHATUSIMH: CTEIIEHb C LENBIM
BbIPaKeHU nokasaresneM, apuMeTuuecKuil KBaJipaTHbIM KOPEHb,
(mpeobpazoBanue MHOT'OUJIEH, anredpandeckas 1podb, TOKIECTBO.
anreOpandecKkux BbInoJHATE OCHOBHBIE 1€HICTBHS: BBIIIOIHATH PACUETHI
BBIPaKEHUH, no (hopMyIiam, MpeoOPa3oBLIBATH IIeNbIe, TPOOHO-
JIOITyCTUMBIE palOHAJIbHBIE BBIPAXKEHUS U BBIPAKEHUS C KOPHSAMU,
3HAYEHUS) peaIM30BBIBATh PA3JIOKEHUE MHOIOYJIEHA HA MHOXKHUTEIIH,

B TOM 4HUCJIC C HCIIOJIb30BAHUCM Q)OpMYH Pa3HOCTH
KBaJIpaToOB U KBaJApaTra CyMMbI U Pa3HOCTHU; HAXOAUTH
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JOIYCTUMBIE 3HAYEHHS IEPEMEHHBIX JIs1 JPOOHO-
paLMOHAIBLHBIX BBIPAXKEHUM, KOPHEH.

MopeanpoBaTth ¢ IOMOIIBIO (POPMYIT peabHbIE MPOLIECCHI
U SBJICHUS

DyHKUUHA
(moctpoenue,
CBOMCTBA U3y4YECHHBIX
dynxumi;
rpaduueckoe pelieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUAMHU: QYHKIUSA, TpaduK QyHKUINH,
HYJIU (PYHKIINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
IIPOMEKYTKH BO3pacTaHusl, yObIBaHHS, HANOOJbLIEE U
HauMeHblIee 3HaYUeHUS QP YHKLIUH.

AHAJIN3HUPOBATH, CPABHUBATH, 00CYK/1aTh CBOICTBA
(GYHKIUN, CTPOUTH UX TPAPUKH.

OnepupoBaTh NOHATHSIMH: IIPSMasi PONOPLUUOHAIBHOCTD,
oOpaTHasi NpONOPLUHUOHATBHOCTb, TUHEHHAs QYHKIIUSA,
KBaJipaTu4yHas QPyHKIus, mapadoia, Tunepoona.
HUcnoan3oBath rpaduku 17151 ONPEAECTICHHS CBOWCTB,
MIPOLIECCOB M 3aBUCHUMOCTEH, JJI PELICHHS 3a1a4 U3 IPYTUX
y4€OHBIX IIPEIMETOB U PEAJIbHON KU3HU; MOAETHPOBATH

C MOMOLIbIO I'pa(hMKOB peaabHble IPOLECCHI U SIBICHUS.
Bripaxars ¢gopMy1aMu 3aBUCUMOCTH MEXIy BEIMYNHAMHU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«I'EOMETPUS» B /-9 KITACCAX

HOACHUTEJIBHASA 3AITMCKA

['eoMeTpusi KaKk OJIMH U3 OCHOBHBIX PAa3/eNiOB IIKOJBHOW MAaTEMAaTHKH, UMEIOIIUNA CBOEH IeNbl0 00eCleYuTh M3yYeHHE
CBOMCTB U pa3MepoB (PUTYp, UX OTHOIICHUU W B3aMMHOE PACIIONIOKEHUE, OMMHUPACTCS HA JIOTHYECKYIO, JOKA3ATEIbHYIO JTHHUIO.
[{leHHOCTh M3Yy4YEHUSI TEOMETPUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUS 3aKIIOYACTCS B TOM, YTO OOYYAIOIIUNCA YUUTCS
MPOBOJIMTH JI0KA3aTENIbHbIE PACCYXKIICHUS, CTPOUTh JOTHUYECKHUE YMO3aKIIOYEHUs, JOKa3blBaThb WCTUHHBIC YTBEPKIACHUA U
CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXKICHHS «OT IPOTUBHOIO», OTIMYATh CBOMCTBA OT IPU3HAKOB,
dbopMynHpoBaThH 0OpATHBIE YTBEPKIACHUSI.

BTopoii LEHHOCTBIO U3y4E€HUsT TE€OMETPHUM SIBIIETCA HCHOJIB30BAaHUE €€ KaK HMHCTPYMEHTAa NPU PEIIEHUH Kak
MaTeMaTUYECKUX, TaK M MPAKTUYECKUX 3aJlay, BCTPEYAIOIIUXCS B peaibHOM >Ku3HU. OOydarouuiicsi JOKEH Hay4YHUThCs
OTPEAEIUTh TEOMETPUUYECKYIO (DUTYPY, OMUCATh CIOBAMH JAHHBIN YEpTEX WM PUCYHOK, HAWTUIUIONIAAb 3EMEIBHOIO y4acTKa,
paccuMTarbh HEOOXOAMMYIO JJIMHY OINTOBOJIOKOHHOTO Ka0ens Wiu TpeOdyeMble pa3Mepbl rapaxa Jjis aBTOMOOWJS. DTOMY
COOTBETCTBYET BTOpAas, BBIYMCIUTENbHAS JIMHUA B HM3Y4YECHHH TeoMeTpud. [lpu pemieHun 3amad mpakTUYECKOro Xapakrepa
OOy4Yaromuiics YYUTCSd CTPOUTh MATEMaTHYECKHE MOJIEIU pEabHBIX >KU3HEHHBIX CUTYallM, MPOBOJUTH BBIUYUCICHUS U
OLICHUBATh aJ€KBATHOCTH ITOJIyYEHHOI'O pE3yJIbTaTa.

KpaitHe BaxxHO NOAYEPKUBATH CBA3W T'E€OMETPUM C APYTUMU YYEOHBIMU MpeAMETaMHU, MOTUBUPOBATh MCMOJIb30BATh
OTpEeIeNICHUs] TEOMETPUUECKUX (PUTYP UTOHATUH, TEMOHCTPUPOBATh MPUMEHEHHUE MOJYYEHHBIX YMEHUN B (DU3UKE U TEXHUKE.
O1u cBs3M Haubojee SIpKo BUAHBI B TeMax «BekTopbl», «TpUrOHOMETpUYECKHE COOTHOIICHHsS», «MeToa KOoOpAuHAT» M
«Teopema Iludaropa.

VY4eOHb1il Kypc «l'eoMeTpus» BKIIOYAET CIAEAYIOIIME OCHOBHBIE pa3lieibl coaepkanus: «l'eomerpuueckue (pUrypbl U Ux
cBOMCTBay, «/3MepeHHE TE€OMETPUYECKUX BEIUYMHY», «/[eKapTOBBI KOOPAMHATHI Ha IUIOCKOCTH», «BEKTOpbD», «JIBHKEHUS
miockocTuy, «IIpeoGpazoBaHust mo00us».

OOmiee 4KCIIO 4YacoB, PEKOMEHJOBAHHBIX JUIsl M3ydeHUsi ydeOHoro Kypca «['eomerpusi», — 204 yaca: B 7 kiacce —
68 JacoB (2 Jaca B Henenmro), B 8 kiacce — 68 gacoB (2 gaca B Henenro), B 9 kimacce — 68 gacos (2 gaca B HEIEIIO).



COJAEP)KAHME OBYYEHUS 7 KJIACC

HauaneHble nonsaTus reomerpun. Touka, npsimMast, OTpE30K, J1y4. YTos. Buasl yrios.

BeprukaneHble n cmexHble yrabl. buccekrpuca yrna. Jlomanas, MHOroyronsHuK. [lapamienbHOCT M TNEPIEHIUKYISIPHOCTD
MIPSAMBIX.

CummMmerpuuHsble purypsl. OCHOBHBIE CBOMCTBA 0ceBOI cuMMeTpur. [IpumMepbl CHMMETPUH B OKPY’KalOIEM MUPE.

OCHOBHBIE IOCTPOEHUS C IOMOLIBIO HUPKYJISA U TuHeiku. TpeyronpHuk. Beicora, Meauana, GuccekTpuca, UX CBOMCTBA.

PaBHOOEApEHHBIN 1 PABHOCTOPOHHUH TpEyroibHUKUA. HepaBeHCTBO TPEYyroyibHUKA.

CBolicTBa U NMPU3HAKK PaBHOOEIPEHHOrO TpeyroiabHuKka. [Ipu3Haku paBeHCTBA TPEYTrOJbHUKOB.

CBolicTBa M NpU3HAKHA NapaJUIeNbHbIX MNpsAMbIX. CymMma YIrJoB TpeyrojibHHKa. BHENIHUE yIIibl TPEYT OJIbHUKA.
[IpssMmoyronbHbIi TpeyroiabHUK. CBOMCTBO MEIMAHbl MPSMOYTOJIbHOTO TPEYrOJIbHUKA, MPOBEAEHHOW K runoreHyse. [lpu3Haku
PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJBbHUKOB. [IpsIMOYTOIBHBIN TPEYronbHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeOpeMa 0 OOJIbIIEM yriie U OosblLIei
CTOpPOHE TpeyroibHUKa. [leprneHauKynsipyu HaKJIOHHAs.

I'eomerpuueckoe mecTo To4Yek. buccekTprca yriia u CEpelMHHBIM MEPIEHIUKYISP K OTPE3Ky KaK I'€OMETPUYECKHE MECTa
TOYEK.

OKpy>XHOCTh M KpPYI, XOpJa M JAUaMeTp, UX CBOMCTBA. B3auMHOe pacmojiokeHue OKpYKHOCTH U mpsiMou. KacarenbHas u
CEeKyIast K OKpYKHOCTU. OKpYKHOCTb, BIINCAaHHAsA B Yrojl. BrincanHas U onrcaHHas OKPY>KHOCTH TPEYTOJIbHHKA.

8 KVIACC

Uetpipéxyronpuuku. [lapamienorpamm, ero npu3Hakd M CBOWCTBA. YacTHbIE Cilydau MapajuiesiorpaMMoB (MPSIMOYTOJBHUK,
poMO, KBaJpar), UX MpU3HaKK U cBoicTBa. Tpanenus, paBHoOOKas Tpaneuusi, €€ CBoKMCTBa U Npu3Haku. [IpsMoyrosbHas Tpanenus.

Meron yaBoenust meauansl. LlentpanbHas cummerpus. Teopema Paneca u TeopemMao NpONOPIUOHAIBHBIX OTPE3KaX.

Cpennue TMHUU TPEYroJdbHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHUKa.

[Tonobue TpeyronbHUKOB, KO3pduuueHT nonodus. [IpusHaku nogobust TpeyroibHUKOB. [IpruMeHeHne nogoous npu pereHun
IIPAKTUYECKUX 3a/a4.

CaoiicTBa muiomaaeil reomerpuyeckux Gpuryp. @opmyssl A1 UIOWAAU TPEYTOJIbHUKA, TapajlIeIorpaMMa, poMOa U Tpamneuu.
OTHoIIIeHNE TI0MA el TOTO0HBIX QUTYP.
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Brraucnenue nnomaz[eﬁ TPCYT'OJIbHUKOB 1 MHOT'OYT'OJIbHUKOB Ha KJIEeTYaTOU 6YMaF€.

Teopema [udaropa. [Ipumenenue Teopemsl [ludaropa npu pemieHnn NpakTHUECKUX 3a/1a4.

CHHyC, KOCHMHYC, TAaHI'€HC OCTpPOro yrila MPSAMOYIOJIBHOTO TPEyrojibHUKa. OCHOBHOE TPHUTOHOMETPUYECKOE TOMKIECTBO.
Tpuronomerpuueckue ¢GyHkiuu yrioBs 30°, 45° u 60°.

Bnucannbie ¥ 1eHTpalbHbIE YIJIbI, YTOJI MEXKAY KacaTelbHOW M XOPAOW. YTJIbl MEXIY XOpAaMu M CeKyllMMu. BrnucanHbie u
ONMKCaHHBbIE YETHIPEXYTrONIbHUKU. B3anMmHOe pacronoxkeHue IByxX OkpyxkHocTed. Kacanue okpyxkHocteil. OOmue kacaTelbHBIE K
JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrios ot 0 70 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYJIIBI TPUBEICHMUS.

Pemenne TpeyronpHMKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB. PellleHMe NpakTHYEeCKMX 3a1ad C HCIIOJIb30BaHUEM
TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nonodus. [lomodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpoOU3BENEHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BENECHUHN OTPE3KOB CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAyJib) BEKTOpa, COHAINPABIEHHBIE BEKTOPBI, IPOTHUBOIIOJIOXKHO HAMpPAaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTD
BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpAallMM HAJX BEKTOpaMH. Pas3nokeHwe BeKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater Bektopa. CKanspHOE€ IPOM3BENECHHE BEKTOPOB, IPUMEHEHME JUIS HAXOKJIECHUS JUIMH U YTJIO0B.

JlekapTOBBl KOOpJMHATHI HA IUIOCKOCTH. YPaBHEHHsI MNPAMONM MU OKPYKHOCTHB KOOPJAMHATAX, NIEPECEUEHUE OKPYKHOCTEMN
Y OpsIMBIX. MeTOJl KOOpJIMHAT U €ro NPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKU. J[THA OKpYKHOCTHU. ['pajfiycHas v pajraHHas Mepayria, BBIUUCIEHUE JUIMH 1YTI OKPYKHOCTEH.
[Imomans Kpyra, CEKTOpa, CErMEHTA.

JIBMKeHUs TIIOCKOCTH U BHYTPEHHUE CUMMETpUU (uryp (3rieMeHTapHble npeactasienus). [lapamnensasiii nepenoc. [loBopor.

MNPEJMETHBIE PE3YJIbTATHI
[IpenmeTHbIe PE3YNIbTATHI OCBOCHHS IPOrpaMMbl yUeOHOTO Kypca K KOHIly OOydeHus B / KJjacce:

Pacnio3naBath N3YUYCHHBIC T'COMCTPUYCCKHUC (1)I/IprI>I, onpcaAc/ITb HMX B3dAMMHOC PACIIOJIOKCHUC, I/I306pa}KaTB

ICOMCTPHUICCKHUC (1)I/II‘ypI>I, BBIIIOJIHATE  YCPTCIKU I10 YCIIOBUIO 3a1a4H. I/ISMGPHTI) JIMHEHUHBIC M YIJIOBBIC BCJIMYMWHBI. Pematp
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3aJ]a4¥ HA BBIYKMCIIEHUE JIJIMH OTPE3KOB U BEJIMYMH YIJIOB.
Jlenatb TpyOyI0 OIIEHKY JUHEHHBIX M YTIIOBBIX BEIMYHUH MPEAMETOB B PEAbHON JKU3HU, DPAa3MEpPOB MPHUPOIAHBIX OOBEKTOB.
Paznmuuate pasmepbl 3THX OOBEKTOB MO MOPSAKY BETUIUHBI.

CTpouTh 4EpTEXKU K TEOMETPUUECKUM 3a7a4aMm.

[Tonp30BaThCcs MpU3HAKaMU PABEHCTBA TPEYTOJILHUKOB, UCHOJb30BATh MIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB
IIpU PEUICHUU 3a]a4.

[IpoBOAUTE TOrUYECKUE PACCYKAEHUS C UCTIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOUCTBOM MEIAUAHbBI, MPOBEAEHHOW K THUIOTEHY3€
MPSAMOYTOJIBHOTO TPEYTrOJbHUKA, B PEUICHUU T€OMETPUUECKUX 3a7a4.

Onpenensate nNapaJyieNbHOCTh MPSAMBIX € IOMOILIBIO YIJIOB, KOTOpble 00pa3dyer ¢ HHUMH cekymas. OnpenensiTh
[1apaJUIEIbHOCTD IIPSAMBIX C [IOMOILBIO PABEHCTBA PACCTOSHUM OT TOUYEK OJHOW IPSMOU JI0 TOYEK APYrOM MPSIMOM.

Pemats 3amaun Ha kiteT4aToi Oymare.

[IpoBOMUTH BBIUMUCICHUS ¥ HAXOAWUTh YHCIOBbIE U OyKBEHHBIE 3HAYEHHS YIJIOB B T'E€OMETPUUYECKHX 3a7adyax C
WCIIOIb30BaHUEM CYMMBI YIJIOB TPEYT'OJbHUKOB MMHOTOYTOJBHUKOB, CBOMCTB  YIJIOB, OOpa3OBaHHBIX  IPU  IEPECCUCHUU

JBYXIIapaJUIEIbHBIX IPSAMBIX CEKYIIEU. PemaTe mpakTuyecKkue 3a1a4 Ha HaX0XKA€HUE yIiIoB. Biianers noustuem
r€OMETPUYECKOTO MecTa  TOYEK. YMEThb OIpeaeaTh OUCCEeKTpHUCy yriia u CEepPEIVHHBIN
NEPIICHIUKYJISP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

@opMyaupoBaTh OINPEAECIEHUSI OKPYKHOCTH M Kpyra, XOpAbl M JAUAMETpPa OKPYKHOCTH, IIOJIb30BATHCA HX CBOWCTBAMH.
YMeTp NPUMEHATH 3TH CBOWCTBA NPU PEIIEHUH 33/ad.

Bnaners nmoHATHEM ONMUCAHHONW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh HaXOAUTh €€ 1eHTp. [lonb3oBaThecs akTtamMu O TOM,
9TO OMCCEKTPHCH YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUWHHBIC MEPHEHANKYISIPHI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAOTCSA B OJTHOM TOUKE.

Bnagerp mnoHATHMEM KacaTeNIbHOM K OKPYKHOCTH,  IIOJB30BaThCA TEOPEMOMW O MEPIEHAUKYIISIPHOCTH KACaTEIbHOU U
panuyca, IpOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCsl MPOCTEUIIIMMH T€OMETPUUECKMMU HEPABEHCTBAMM, TOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKHUE OCTPOEHHUS C MOMOILBIO HUPKYJISA U JIMHEUKU.
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[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS TPOTpaMMbl y4eOHOro Kypca K KOHI[yoOydeHws B 8 Kiacce:

PacriosHaBaTh OCHOBHBIE BUbl YETHIPEX YT OJIBHUKOB, UX 3JIEMEHTBI, II0JIb30BaThCINX CBOMCTBAMU MPU PEILEHUU
r€OMETPUYECKHUX 3a/au.

[IpuMeHsATh CBOKCTBA TOUKM NEPECEUEHUsT MEIUaH TPeyrojbHUKA (LIEHTpa MAcC)B PEILICHUHU 3aad.

Branere moHsTHEM CpeAHEN JMHUM TPEYrOJbHUKA U TpalelUH, IPUMEHSATh UXCBOMCTBA IPU PELICHUH N€OMETPUYECKUX
3anad. Ilons3oBarecsa Teopemont daneca U TEOPEMON O MTPONOPLMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JUIS PEIICHUS TPAKTUYECKUX
3a1ad.

IIpuMeHATh pU3HAKU [TO100MS TPEYT'OJIbHUKOB B PELICHUN N'€OMETPUUECKHUX 3a/1a4.

[Tonb3oBaThcs Teopemoit [udaropa aiis pemeHrs: reoMeTpUYEeCKUX U MPAaKTHYECKUX 3aaa4d. CTpOUTh MaTEMaTUYECKYIO MOJIEIb
B IIPAKTUYECKUX 3aJ1a4aX, CAaMOCTOSITENIBHO AENIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJINHBI.

Branere nmoHATHSMU CHHYCa, KOCMHYCAa M TAaHIE€HCAa OCTPOrO yrja MpsIMOYrOJIbHOIO TpeyrojbHuka. llomp3oBaTthecsi sTUMU
MOHATUSAMU JJIS PELICHUS IPAKTUYECKUX 3a]ad.

Borluncnars  (pa3nuuHbIMU  crioco0amMu) IUIOUIaJb TPEYrojbHUKA M IUIOHIAJAM MHOTOYTOJIbHBIX (QUryp (MOJb3ysCh, Te
HEOO0XOAMMO, KaJIbKyIATOpOoM). [IpUMEHSTh MOTy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a]a4ax.

Bnagers MOHATUSMH BIHUCAHHOIO M LEHTPAIBHOIO yria, UCIOJIb30BaTh TEOPEMBIO BIIMCAHHBIX YIJIaX, yriax MEXIy XopAaMu
(cexyImuMM) U yriae MeXay KacaTeJabHON UXOPAOW IIPU PEIIEHNH FEOMETPUUECKHX 3a/1a4.

Bnaners moHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOWCTBA OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PELIECHUU
3azay.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEMATUYECKUE MOJEIM JUIsL  3ajJad  peaJlbHOM  JKU3HM U
MIPOBOJUTH COOTBETCTBYIOLLUE BBIYKCIIEHUSI C NMPUMEHEHUEM MNOoA00HUs U TPUTOHOMETpUHU (TOJB3YyACh, Iie HEOOXOAMMO,
KIbKYJIATOPOM).

[IpenmeTHBIC PE3yNBTATHI OCBOSHHS IIPOrPaMMbl YIEOHOTO Kypca K KOHITy oOydeHus B 9 Kjacce:

3HaTh TpUTOHOMETpUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOJUTh C MX IMOMOIIBIO PAa3IUYHbIE AJIEMEHTHl MPSMOYTOJIbHOIO

TpEyrojabHUKA («pelieHrne MPSMOYTOJIbHBIX TPEYTOJbHUKOBY). Haxonuts (C MOMONIIBI0O  KAJIBKYJISITOpAa) JJIWHBI U YIJIBI
JUTSI HETaOJIUYHBIX 3HAUCHUH.

[Tonb3oBathecst popMynaMu MNPUBEAEHUS WU OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM JIJISI HAXOXKJEHUSI COOTHOIICHUM
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MEXKy TPUTOHOMETPUYECKUMU BEITMYNHAMMU.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB M KOCHUHYCOB [IJIi HAXOXKIECHHUS PA3jIUMYHbIX DJJIEMEHTOB TPEYroJbHUKA («pellieHue
TPEYrOJbHUKOBY), IPUMEHATh UX IPU PELICHUHA T'€OMETPUUECKUX 3a/1a4.

Bnagers nmoHatusiMu npeoOpa3oBaHUs MOJ00Ms, COOTBETCTBEHHBIX 3JEMEHTOB MOoA0OHbIX (uryp. Ilonb3oBaThcsi cBOICTBAaMU
no00usl MPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOIUTH YTIIbI Y MOAOOHBIX (uryp. [IpuMeHsTh cBOHCTBA MOAOOUS B
NPAKTUYECKUX  3ajJadax. YMeTh [MPHUBOJAUTH NPHUMEPHl MOAOOHBIX (UTYPB OKPYKAIOIIEM MHPE.

ITonp30BaThCs TEOPEMAaMU O MPOU3BEAECHUN OTPE3KOB XOP/I, O IPOU3BEICHUMN OTPE3KOB CEKYIIUX, O KBaApaTe KacaTeIbHOM.

[Tonb30BaThCSl BEKTOPaMU, MOHUMATh WX TEOMETPUUECKUN U (PU3UYECKUN CMBICI, IPUMEHSITh UX B PEIICHUH T€OMETPUUECKUX U
¢usndeckux 3amad. [[puMeHsITh CKaIsIpHOE MMPOU3BEACHUE BEKTOPOB I HAXO0XKICHUS JUTHH U YTJIOB.

[Tonb30BaTHCS METOIOM KOOPJIMHAT HA MJIOCKOCTH, TPUMEHSTh €ro B PEIICHUH T€OMETPUIECKUX U MPAKTHYECKUX 3a/1a4.

Brnaners mOHATUSIME MPABUILHOTO MHOTOYTOJIBHHUKA, JITTUHBI OKPY>KHOCTH, JITMHBI IYTU OKPYXKHOCTH U PAJMAHHOW MEpHI YIJia,
YMETh BBIYHCIISATH IIOMATh Kpyra U ero 4acteil. [[puMeHsITh moTydeHHbIe YMEHUS B MPAKTUYECKHUX 3a/1adax.

HaxonuTe ocu (WU IICHTPBI) CHMMETPUHN QUTYP, TPUMEHSTh IBMKCHHS ITIOCKOCTUB MIPOCTEUIITUX CTydasX.

[IpuMeHATh TOTyYeHHbIC 3HAHUSA HA TPAKTHUKE — CTPOUTh MaTEeMaTHYECKHUE MOACIH JUTSI  3amad  peajbHOW  JKM3HH |
MPOBOJUTh  COOTBETCTBYIOIIME  BBIYKCICHUS C NMPUMEHEHUEM MOAO00MS U TPUTOHOMETPUUECKUX (YHKIUNA (MONB3YSICh, THAC
HE00XO0AUMO, KAIBKYIISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazgena |KommuecTBo OcHoBHOE OCHOBHBIE BHIBI JIEATEILHOCTH 00YUYaIOIINXCS
(Temml) Kypca 4acoB coJiepKaHue
[Ipocrenmue 14 IIpocreitmue D opMyJIMPOBATH OCHOBHBIEC IMOHITHUS U ONPENCIICHUS.
reoMeTpudeckue GUrypsl u r€OMETPUUYECKUE Pacno3naBaTh U3ydeHHbIE TEOMETPUUECKUE DUTYPBI,
ux cBoMcTBa. M3mepenue OOBEKTHI. onpeeJsTh UX B3aUMHOE PACTIOJIOKEHNE, BHIMOJHATD
FEOMETPUYECKUX BETUYUH MHOroyroiapHUK, YEPTEK IO YCIOBUIO 3aaUU.
JIOMaHas. IIpoBoauTH NpOCTENIINE MOCTPOCHUS C IOMOLIBIO IUPKYJIIS
CmexHbie U Y JTUHEUKHU.

BEPTUKAJIbHBIEC YIJIBL.
Pabota

C MPOCTEUIITUMHU
YepTEKAMHU.
N3mepeHnune TMHeMHbIX
Y YIJIOBBIX BEJIWYNH,
BBIUHCIICHUE OTPE3KOB
Y yTJIOB

N3MepATH TMHEHHBIE U YTIIOBbIE BEIMYUHBI T€OMETPUYECKUX
U TIPAKTUYECKUX OOHEKTOB.

OnpeneasiTh «Ha I1a3» pa3Mepbl peaJbHbIX 00bEKTOB,
NPOBOAUTH IPyOyI0 OIIEHKY UX Pa3MEPOB.

PemiaTh 3a/1aun Ha BEIYHMCIICHHUE JUTMH OTPE3KOB U BEIMYUH
YTJIOB.

PemaTsh 3a1aun Ha B3aMMHOE PaCIIOIOKEHUE
reOMETPUUECKUX PUTyp.

IIpoBoauTh Ki1accu(UKAIUIO YITIOB, BBIYHCIATH
JIMHEWHBIE U YTJIOBbIE BEIUYMHBI, IPOBOIUTH
HE0OXOIMMBbIE JOKa3aTEIbHbIE PACCYKICHUS.
3HAKOMMTBHCH C HCTOPHEN Pa3BUTHUS TEOMETPUU

TpeyroabHuUKHU

22

[TonsTue o PaBHBIX
TPCYTOJIbHUKAX U

Pacno3naBaTh napbl paBHBIX TPEYTOJbHUKOB HA TOTOBBIX
yepTexax (C ykazaHHeM IMPU3HAKOB).
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IIEPBUYHBIEC
MPEICTaBIICHUS

O PaBHBIX pUTypax.
Tpu npusHaka
paBeHCTBA
TPEYrOJbHUKOB.
IIpu3Haku paBeHCTBA
PSIMOYTOJIbHBIX
TPEYrOJbHUKOB.
CBoOlCTBO MeUaHbI
PSIMOYTOJIbHOTO
TPEYrOJIbHUKA,
IIPOBEIEHHON

K TUIIOTEHY3E.
PaBHOoOepeHHbIE U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipn3Haku 1 cCBOMCTBA
paBHOOEIPEHHOT O
TpPEYroJibHUKA.
Hepagencrna

B T€OMETPHH.
IIpssMOyTONIBHBIN
TPEYTOJIBHUK C YTIIOM

B 30°

BeiBoauTE cinencTBus (PaBEeHCTB COOTBETCTBYIOILIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTr OJIbHUKOB.
®opMyMPOBAThH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOT O, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOT O,
PaBHOCTOPOHHET O TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeAUaHbl TPEYTOJIbHUKA; CEPEIMHHOIO MEPIEHINKYIISIPaA
OTpe3Ka; NEPUMETPA TPEYrOJIbHUKA.

®opMyMpPOBaTh CBOWCTBA U NPU3HAKH PAaBHOOEIPEHHOT O
TPEYroJIbHUKA.

CTpouTs yepTexu, pemarsb 3aa4M C IIOMOILIBIO
HAXOXKJEHUSI PABHBIX TPEYT'OJbHUKOB.

IIpuMeHATH NPU3HAKKU PABEHCTBA MIPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3a7a4aXx.

Hcnoab3oBaTh 1U(POBBIE pECYPCHI AJIS1 HCCIEA0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS T€OMETPUN
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[TapasuienbHbIE IPSMBIE,
CyMMa yTJIOB TPEYT OJIbHUKA

14

[TapaiutenbHbie
IpsIMBIE, UX CBOMCTBA.
Haxkpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHBIE

IIPU NIEPECECYECHUN
napajuiesIbHbIX
NPSIMBIX CEKYLIEH).
[Tpuznak
NapajuIeIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOU
IPSAIMOM 10 BTOPOU
MIPSIMOM.

Cymma yrios
TPEyrOJIbHHUKA.
Bremnue yribl
TpEyroJabHUKA

D®opMyTHPOBATH NOHATHE NTAPAJUIEIBHBIX NPSIMBIX,
HAXOAMTh ITPAKTUYECKHUE IPUMEPHI.

N3yuaTh cBOliCcTBa YIiIOB, 00PAa30BAHHBIX MPHU MEPECECUCHHUH
NapajijIeIbHbIX NPAMBIX cexyllen. IIpoBoauTh
A0KA3aTeJIbCTBA NAPAUIEIBHOCTH IBYX HPSMBIX C IIOMOILBIO
YTJI0B, 00pa30BaHHBIX MIPU NEPECEUECHUN ITUX MPSMBIX
TPEThEN MPSAMOM.

BopIuucasiTh CyMMy YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTs 4nciioBbie U OyKBEHHbIE 3HAYEHUS YTJIOB

B TEOMETPUUYECKHUX 3a7ja4ax C UCII0JIb30BAHUEM TEOPEM

0 CYMME YIJIOB TPE€YT'OJIbHUKA U MHOT'OYT'OJIbHUKA.
3HAKOMHUTBCS ¢ MCTOPHEH Pa3BUTHS F'€OMETPHUU

OKpYXHOCTb U KPYT.
['eomerpuueckue
OCTPOEHUS

14

OKpyKHOCTb, XOp/a U
JIMaMETP UX CBOMCTBA.
KacarenpHas

K OKPY>KHOCTH.

OKpYX HOCTB,
BIMCaHHAs B yTOJI.

D®opMyTHPOBATH ONpeJesIeHUsI . OKPYKHOCTH, XOPbI,
JYiaMeTpa U KacaTellbHOM K OKpykHOoCcTU. M3y4yaTh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBath, B TOM YUCIIE HCIOJb3YH HM(POBbIE
pecypcehl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKPY’KHOCTH, BHIMCAHHOM B yIOJI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
IIPUMEHEHUE

B 3aJja4ax.
buccekrpuca u
CEpPEINHHBIN
MIEPIICHIUKYIISAP
KaK TEOMETPUUYECKUE
MecCTa TOYEK.
OKpyX HOCTB,
OMMCaHHAask OKOJIO
TPEYroJIbHUKA.
OKpYXHOCTBb,
BIMCAHHAS

B TPEYTOJIbHUK.
IIpocreimue
3a1a4u

Ha IIOCTPOECHHUE

KacaTeJIbHbIX.
HUcnoab3zoBatb meTtoa I'MT s nokazarenscTBa T€OpeM

0 MepeceYeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEAMHHBIX MEPIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupro ['MT.

OBJjageBaTh NOHATUAMHM BINCAHHOU U OITMCAHHOU
OKPYKHOCTEU TPEYTrOJIbHUKA, HAXOAUTh LIEHTPHI ITUX
OKPYXHOCTEM.

PemiaTe OCHOBHBIC 32/1a4M HA MOCTPOEHHE: YIJia, PABHOTO
JAHHOMY; CEPEIMHHOIO MEPIIEHANKYJISPA JTaHHOTI'O OTPE3Ka;
MIPSAMOM, IPOXOIALLEH YEPE3 TaHHYIO TOUKY U
MEPIEHANKYIAPHON TaHHOM MPSMOM; OMCCEKTPUCHI TAaHHOTO
yIJia; TpEyroJbHUKOB

I10 Pa3JIUYHBIM JIEMEHTAM.

3HAKOMUTBHCS ¢ UCTOPUEN Pa3BUTHUS FT€OMETPUU

[ToBTOpEeHME, 0000IICHNE 4 [ToBTOpeHue n Pemiathb 3aga4u Ha MOBTOPEHHE, WILTIOCTPUPYIOIINE CBS3H
3SHAHWI 0000I1IeHNe OCHOBHBIX | MEXIY pa3InIHBIMHM YacTSIMH Kypca
TIOHSATUH U METO/IOB
Kypca 7 Kjacca
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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8 KIIACC

0 MPOMOPIIMOHAIBHBIX
OTpe3Kax, MogoOHbIE
TPEYrOJbHUKHU

Teopema

O TIPOTOPIIHUOHATBHBIX
OTpEe3KaXx.

Cpenssiga nTuHUs
TPEYroJIbHUKA.

HaumenoBanue paznena | Konuuectso OcHoBHOE OCHOBHBIE BUJIbI I€ATEIBHOCTH 00YYaIOIUXCS
(Tembl) Kypca 4acoB cozep)KaHue

HeThIpEXYTrOIbHUKA 12 [Tapannenorpamm, ero | M300paxkaTth M HAXOAMTH HA YEPTEKAX
IIPU3HAKYA U CBOMCTBA. | YETHIPEXYTOJIBHUKH PA3HBIX BUIOB U UX DJIEMEHTHI.
YacTHeie ciiyyan D®opMyTHPOBATH ONPEAEICHUS: TapaJLIEIOrpaMma,
[apajuIesIorpaMMoB psIMOYTOJIbHUKA, poMOa, KBajparta, Tpareiu, paBHOOOKOH
(IpsAMOYT OJIbHUK, Tpaneuuu, IpsIMOYTOJIbHOM TpaIeluu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIO0/1b30BaTh IPH PELLICHUHU 32124
IIPU3HAKU Y CBOMCTBA. | NPU3HAKU U CBOKCTBA: ApaJLIEIIOrPaMma,
Tpanenus. psIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHoOOKas 1 Tpaneuuu, NpsiMOyTroJIbHOM Tparenuu.
OpsIMOYTOJIbHAs IIpuMeHSATH MeTOA yABOEHUS MEINAHBI TPEYT OJIbHUKA.
TpaIeunH. Hcnoab3oBaTh U(pOBBIE PECYPCHI I UCCIIEIOBAHUS
Meton yaBoeHUs CBOMCTB M3y4aeMbIX Quryp.
M€ aHBbI. 3HAKOMMTBCH ¢ HCTOPUEH Pa3BUTUS T€OMETPUN
LlenTpanbHas
CUMMETPHS

Teopema daneca u Teopema 15 Teopema daneca n IIpoBoaUTH MOCTPOEHUS C ITOMOIIBIO IUPKYJIS U IMHEUKN

C UCII0JIb30BaHUE TeopeMbl Daieca U TEOPEMBI

O POMNOPIMOHAIBHBIX OTPE3KaX, CTPOUTh YETBEPTHIM
IIPONOPLIHOHAIIBHBIA OTPE30K.

IIpoBoauTH 10KA3aTEJIBCTBO TOTO, YTO MEANAHbI
TPEYroJIbHUKA IIEPECEKAOTCS B OJJTHOM TOUKE, U HAXOAUTh
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Tpaneuwus, e€ cpennss
JIUHUSL.
IIponopuroHanbHbIE
OTPE3KH.

LlenTp macc

B TPEYTOJIbHUKE.
[TonoOHbIe
TpEeYroabHUKu. Tpu
MpU3HaKa Moa00us
TPEYTroJIbHUKOB.
[Ipumenenue
10100Ms

MIPU PEIICHUN
MPAKTUYECKUX 3a]a4

CBsI3b C IICHTPOM MaccC, HAXOAUTh OTHOIICHUE, B KOTOPOM
MEJIMaHbl JEIATCS TOYKON UX TIepeCeUCHUSI.

HaxoauTs mo100HbIC TPEYTOTLHUKHN Ha TOTOBBIX YEPTEkKaAX
C YKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB IOT00HS.
PemaTh 3a1a4u Ha 110I00HBIC TPEYTOJILHUKH C IIOMOIIBIO
CaMOCTOSITEITLHOTO TIOCTPOSHUS YEPTEKEH U HAXOKICHUS
MOTOOHBIX TPEYTOJIBLHUKOB.

IIpoBoauTh 10KA3ATENbCTBA C UCIIOIH30BAHUEM
MIPU3HAKOB MO00MS.

Jloka3bIBaTh TPH ITPU3HAKA ITO00HUS TPEYTOJLHUKOB.
I[IpuMeHATH TTOTYYCHHBIC 3HAHUS TIPH PEIICHUH
TCOMETPUUECKUX M MIPAKTUYECKUX 3aj1ay.

3HAKOMHUTBHCS C HCTOPHEN Pa3BUTHS TE€OMETPHH

[ Lnomans. Haxoxnenue
TJIOIIAJIEN TPEYTOJIbHUKOB
U MHOTOYT'OJIbHBIX (DHUTYD.
[Lmomaau mogo0HbIX GUTyp

14

CBoiicTBa 1u1omaaen
reOMETPUYECKHUX
uryp.

DopMmyiisl

JUIS TUTOIIAT!
TPEYrOJbHUKA,
napajuiesiorpamma,
Tpamneuu.
Breruuciaenue
IUTOMIAJIEN CIIOKHBIX

duryp.

OgiageBaTh NEPBUYHBIMH MPEACTABJIEHHAMH 00 00IICH
TEOPHH IIIOMATH (MEphI), (hOPMYJTUPOBATH CBOMCTBA
TUTOIIA/IH, BBISICHSTH UX HATJISITHBINA CMBICIL.

BeiBoauTh popmyIibl III0AM TapauIeIorpaMMma,
TpEYrojibHUKA, TPANeUnuu U3 GOPMYJIbI TUIOIIAIH
MpSIMOYTOJIbHUKA (KBaAparta).

BoiBoaUTH (OPMYIIBI TUTOIIAAH BBITYKIIOTO
YeTHIPEXYTOIbHUKA Yepe3 JUArOHAIHN U YTOJ MEXK/TY HUMH.
HaxoauTs miomaan guryp, n300pakEHHBIX HA KJIETYATON
Oymare, MCIOJIb30BATh pa30neHre PUTyphl HA YaCTH U
JIOCTpanuBaHHUE.
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[Tmomamu guryp

Ha KJIETYaTou Oymare.
ITnomanu mogo0HbBIX
uryp.

3agauu

C MIPaKTUYECKUM
COIEPIKAHUEM.
Pemenue 3agau

C IOMOIIIBIO METO/a
BCIIOMOTaTEIbHOU
IUIOIIA U

Pa36upaThs npuMepsbl UCTIOIB30BaHUS BCIIOMOTaTEIbHON
TUTOLIA/M JIJISl PEIlIeHUs T€OMETPUYECKHX 3a/1ay.
Haxoauts muiomnaay mogo0HbIX Guryp.

BouIuHCaAsSITh TUIOIAAU PAa3IUMIHBIX MHOTOYTOJIbHBIX (DUTYD.

PemaTh 3a7a4u Ha IJIOIIA/Ib C IPAKTUYCCKUM
coJiepKaHUEM

Teopema ITudaropa u
Hadaja TPUTOHOMETPUHU

10

Teopema ITudaropa, u
€€ NpUMEHEHUE.
Onpenenenue
TPUTOHOMETPHUUECKHUX
(GyHKIUH OCTPOro
yTrJia IpsIMOYT OJIbHOTO
TPEYroJabHUKA,
TPUTOHOMETPHUUECKHUE
COOTHOUICHUS

B MPSIMOYTOJIbHOM
TPEYroJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUYECKOE
TOXIECTBO

Joka3biBaTh Teopemy [ludaropa, ucnoab3oBarTh €€

B IIPAKTUYECKUX BBIYUCIICHUSX.

D®opMyJTHPOBATH ONPEACIICHUS TPUTOHOMETPUYECKUX
GyHKUUNA OCTPOTro yriia, HPOBEPATh UX KOPPEKTHOCTD.
BbIBOAMTH TPUTOHOMETPUUYECKHE COOTHOLIEHHUS

B [IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOLIEHUS MEXKY CTOPOHAMU B
IIPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh HOpMysbl NPUBEIECHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO I HAXOKIACHUSA
COOTHOIICHUI MEXIY TPUTOHOMETPUUECKUMHU QYHKIIUIMU
PA3JINYHBIX OCTPBIX YIJIOB.

IIpuMeHATH NONyYEHHbIEC 3HAHUS U YMEHUS TIPU PEIIEHUN
IIPAKTUYECKUX 3a]1a4.

3HAKOMMTBCH ¢ HCTOPUEH Pa3BUTHS T'€OMETPUN
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YTJIbl B OKPY’KHOCTH.
BrnicanHble 1 OnMCaHHbIE
YETBIPEX YT OJIbHUKHU.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPY’KHOCTEU

13

Bnucannbie u
LEHTPAIbHBIE YTJIbI,
YTOJI MEXKITY
KacaTeJabHON 1
XOpA0H.

Yrael Mexay
XOopAaMH U
CEKYIIAMHU.
Bnoucannsie n
OITMCaHHBIC
YEeThIPEX YT OJIBHUKM,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB

MIPH PEIICHUN
F€OMETPUYECKUX
3ajJa4.

Bzaumnoe
PacCMoIOKEHUE ABYX
OKPY>KHOCTEH, 001111e
KacaTeJbHbIC.
Kacanue
OKPYKHOCTEN

®opMyMPOBATHh OCHOBHBIE OTNPE/ICTICHUS, CBI3aHHbBIC

C yrjiaMu B Kpyre (BIUCAHHBIN yroi, HEHTPAIbHBIA YTo).
HaxoauTsh BriMcaHHbIE YTIIbl, OMUPAIOIINECS HA OJIHY JYTY,
BBIYMCJATH YTJIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX
yriiax, TEOPEMbI O BIUCAHHOM YETHIPEX YT OIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO ITUGPOBBIX
pPECYPCOB, BIUCAHHBIE U ONMHMCAHHBIE YETHIPEX YT OIbHUKH,
BBIBOJUTH X CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 5TH CBOMCTBA U IPU3HAKU TIPHU PEIICHUN
3a/a4y
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[ToBTOpEeHue, 06001IIeHNE
3HAHUU

[ToBTOpEHUME
OCHOBHBIX ITIOHSITUHN U
METOJIOB KypcOB 7 1 8
KJ1accoB, 0000IIIeHNE
3HaHUM

PemiaTp 3a1a4m Ha NOBTOPEHKE, WILIFOCTPUPYIOIIUE CBSI3U
MEXy pa3JIMYHBIMU YaCTSIMHU Kypca

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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9 KUIACC

HaumenoBanue paznena | Komnuectso OcHOBHOE OCHOBHBIE BHJIbI I€ATEILHOCTH 00yYarOIIHUXCS
(Tembl) Kypca 4acoB COZIEpIKaHUE
Tpuronomerpusi. Teopemsl 16 Omnpenenenue ®opMyMPOBaThH ONpeeJeHUsI TPUTOHOMETPUUECKUX
KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (PYHKUMN TYNBIX U NPSIMBIX YTJIOB.
Perenue TpeyroiabHUKOB ¢yuknuii yriaos ot 0° | BeIBOAUTB TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. dopmyiibl (c paguycoM OMUCAHHOW OKPYHOCTH).
[PUBEICHMUS. BoeiBoauTs GopmyJibl 1Sl BBIYMCJICHHUS MJIOIAAEH
TeopeMa KOCHHYCOB, C MCII0JIb30BAHNEM TeopeM TPUroHoMeTpuu (hopmyna
TeopeMa CHHYCOB. IUIOLIAN TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YI'OJl MEXY
Pemenue HUMH, pOopMyIIa IJIOAAN YEThIPEXYTOIbHUKA YEPE3 €ro
TPEYroJIbHUKOB. AUAroHaJin U yrojl MCxKay HI/IMI/I)
IIpakTHyecKoe PemaTh TpeyroibHUKH.
TIPIMEHEHHe PemaTh npakTuyeckue 3a1auu, CBOIALINECS
JI0Ka3aHHBIX TEOPEM K HaXOXKJECHUIO Pa3JIMYHbIX 3JIEMEHTOB TPEYT OJIbHUKA
[Ipeobpa3oBanue mogoous. 10 [lonsiTne OcBauBaTh NOHSITHE PEOOPA3OBAHMS OJOOHS.
MeTpuueckue 0 Ipeo0pa3oBaHUU HccienoBaTh OTHOIICHNUE JIMHEWHBIX 3JIEMEHTOB QUTYD
COOTHOUICHHUS no100ws. py MpeoOpa3oBaHUM TTOTOOMS.
B OKPY>KHOCTH CoOoTBETCTBEHHBIE HaxoauTs nprmepbl 1o1001s B OKpYKaroIIeH
AJIIEMEHTHI MOJOOHBIX | JAEHCTBUTENBHOCTH.
duryp. BbIBOAMTH METPUUECKHE COOTHOLLIEHUS MEXAY OTPE3KAMU
Teopema XOp, CEKYIHUX U KacaTeNIbHBIX C UCIIOJIb30BAHUEM

0 MPOU3BEACHUU
OTPE3KOB XOPJ,
Teopema

BIMCAHHBIX YIJIOB U MOJIOOHBIX TPEYTOJIbHUKOB.
Pemats reomeTpruydeckue 3aJ1a4u U 3aa41 U3 PeaibHOU
KU3HH C UCTIOJIb30BAHUEM TTOJIO0OHBIX TPEYT OJILHUKOB
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0 MPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopeMa O KBajpare
KacaTeJIbHOM.
[Ipumenenue

B pELICHUU
TEOMETPUUECKUX
3aj1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE
1 BBIYUTAHUC
BEKTOPOB,
YMHOKEHHE BEKTOpA
Ha YUCJIO.
duznyeckui u
r€OMETPUIECKHAN
CMBICJT BEKTOPOB.
Pasnoxenue Bekropa
0 ABYM
HEKOJIJTUHEAPHbBIM
BEKTOpPaM.
Koopaunatsi
BEKTOpA.

CkanspHoe
MIPOU3BEICHUE
BEKTOPOB, €r0

Hcnosb30BaTh BEKTOPHI KaK HANPABJIEHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUUECKHI (MIEpeMENIEHUE) U
¢bu3nueckuil (cusia) CMbICIbI BEKTOPOB.

3HaTh onpeneeHUss CyMMBI U PA3HOCTH BEKTOPOB,
YMHOKE€HHS BEKTOPA Ha YUCIIO, HCCJIeI0BATh
T€OMETPUYECKUN U (PU3NUECKHUI CMBICIIBI TUX OTEPAIIUA.
PemaTh reomerpuyeckue 3aa4u ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJIJIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKAIPHOE IPOU3BEIEHUE BEKTOPOB,
BBIBOIUTH €r0 OCHOBHBIE CBOMCTBA.

Bbruncjasitb CyMMY, pa3HOCTb U CKAJIIPHOE MIPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKaIsIpHOE IPOU3BEACHUE JIJIS1 HAXOXKICHUS
JUTUH U YTJIOB
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IIPUMEHEHHE
JUT HAXOXKJICHUS
JUIVH U YIJI0B.
Pemenne 3amau

C IIOMOIIIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB
JUI pEIIEHUs 3a1a4
(1076370097

JlekapTOBBI KOOPAUHATHI
Ha IUIOCKOCTH

JlekapToBbI
KOOPAUHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEHHE NPSIMOM.
YpaBHeHue
OKPY>KHOCTH.
Koopaunatsl TOuek
nepeceuecHust
OKPYHOCTH U
MIPSAMOM.

Meron koopauHaT
IIPU PELICHUU
r€OMETPUYECKHUX
3a7a4, MTPAKTUYECKUX
3a1a4

OcBauBath NOHSITHE IIPSIMOYTOJIBHON CHCTEMBI
KOOPJAWHAT, AEKAPTOBBIX KOOPJIUHAT TOUYKH.

BpIBOAUTHL YpaBHEHHUE NPSIMOU U OKPYKHOCTU. Bb1aeasiTh
MOJIHBIA KBAJIpaT JUIsl HAXOKJICHHUS LIEHTpa U panyca
OKPY>KHOCTH 110 €€ YPaBHEHUIO.

Pemiath 3a7a4M Ha HAXOXKJIEHUE TOUYEK NEPECCUECHUS
MPSIMBIX U OKPYKHOCTEW C MOMOLIBI0 METOAa KOOPIUHAT.
Hcnonab30BaTh CBOMCTBA YTIIOBOr0 KO3(pPpumeHTa npsamon
IIPU PELICHUH 3a/1a4, JUIs ONPEIEICHUs PACIION0KEHUA
IIPSAMOM.

IIpuMeHsITh KOOPAMHATHI IIPU PEIICHUU T€OMETPUUECKUX U
MIPAKTUYECKUX 3a/1a4, U1l TOCTPOCHHSI MAaTEMAaTHIECKUX
MojieNiel pealibHbIX 3a7a4 («METOJT KOOPIUHATY).
ITosab30BaThCA 111 TOCTPOCHUS M UCCIICIOBAHUI

U (POBBIMH PECYpCaAMH.

3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTUS T€OMETPUN
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[IpaBuIbHBIE
MHOTOYTOJIbHUKH.
J[TMHa OKPYKHOCTH U
IJIOIIAAb Kpyra.
Brruucnenue nioiaaen

[IpaBuiibHBIE
MHOTOYTOJIHUKH.
Yucio n. {nuaa
OKPY>KHOCTH, TyTH
OKPYHOCTH.
Pannannas mepa
yTia.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

@ opMyTHPOBATH ONPENCIICHUE NPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX AJIEMEHTHI.
IHob30BaThCsl TOHSATUEM JIJIMHBI OKPYKHOCTHU, BBEAEHHBIM
C TIOMOIIbIO TPAaBWJIbHBIX MHOT'OYT'OJIbHUKOB, ONpPeAeJsiTh
YUCJIO T, IJIMHY JYTU U paIUaHHYI0 MEpY yIJia.
IIpoBoauTh nmepexoja OT paguaHHON MEPHI yIiia

K TPaJlyCHOW 1 HA00OPOT.

OnpeaeasiTe MWIoOMAAb Kpyra.

BoiBoauThb Ggopmy.isbl (B IpalyCHON U paluaHHON Mepe)
JUISL JUTH YT, TUIOAJENd CEKTOPOB U CETMEHTOB.
Boeruucaste miomaay Guryp, BKIOUAIOIIUX SJIEMEHTbI
OKPYKHOCTH (Kpyra).

HaxoauTh ruomaam B 3a1a4ax peaibHOM KU3HU

J_—[BI/I)KEEHI/IH IINTOCKOCTH

[ToHsTHE O NBU>KEHUU
IIJIOCKOCTH.
[TapaiutenbHbIN
NIEPEHOC, TOBOPOT
[Ipumenenue

IIPY PELICHUM 33/1a4

Pa30upaTs nmpuMepsl, WITIOCTPUPYIOLINE MOHATHS
JBH>KCHUSL.

DopMyIHPOBATH OIIPEAEICHNUS TapaUIEIIBHOIO IIEPEHOCA,
II0BOPOTA U OCEBOM CUMMETpUU. BBIBOAUTH UX CBOMCTBA,
HAXOJMThb HEIOJABUKHBIE TOUKHU.

HaxoauTh HEHTPBI U OCU CUMMETPUI MPOCTENIINX PUTYP.
IIpuMeHATH MapauIeNbHbIN IEPEHOC U CUMMETPUIO IIPU
pEeLlIeHNU FeOMETPUUECKHX 3a7a4 (pa3oupaTh MPUMEPHI).
Hcnosb30BaTh 17151 TOCTPOEHHUS U HCCIIETOBAHUI

1u(pOBBIE PECYPCHI

[ToBTOpEeHue, 00001IeHHE,
cUCTeMaTu3anus 3HaHUH

IToBTOpEHUE
OCHOBHBIX ITOHSITUU U

OnepupoBath NOHATUAMU: DUTYpa, TOUKA, IPSIMAs, yToJ,
MHOTOYTOJIbHUK, PABHOOEIPECHHBIN 1 PABHOCTOPOHHUI
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METOI0B KypcoB 7—9
KJ1aCCOB, 00001IeHHE
Y CUCTEMAaTHU3aLMs
3HAHUMU.
[Ipocreitmue
r€OMETPUYECKHUE
buUryphl 1 UX
cBoucTBa. M3mepenue
F€OMETPUYECKUX
BEJINYUH.
TpeyrojgbHUKH.
[TapannenbHbIE 1
MEPIICHINKYIISIPHBIE
psIMBIE.
OKpYKHOCTB U KPYT.
['eomeTpuueckue
MOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Brniucannsie u
ONMCAHHBIE
OKPYHOCTH
MHOT'OYT' OJIbHUKOB.
[Ipsimas u
OKPYXHOCTb.
UeThIpEXYroIbHUKH.
Bniucanuelie

TPEYTrOJbHUKH, IPAMOYTOJIbHBIN TPEYTOJIbHUK, MENAHA,
OHMCCEKTpHCa U BBICOTA TPEYTOJIbHUKA, TapajIEIorpamm,
pOMO, IPSIMOYTOJILHUK, KBaJIpaT, Tpanelus; OKpy>KHOCTb,
KacaTeJabHas, paBEHCTBO U nogodue Guryp,
TPEYrOJbHUKOB; NAapAJIEIBHOCTD U MEPIEHANKYIIPHOCTD
MPSIMBIX, YTOJI MEXAY NPSIMBIMUA, CHMMETPHUSI OTHOCUTENBHO
TOYKH U MPSMON; JUIMHA, PACCTOSIHUE, BEJIMYMHA yIJa,
IJI0IA b, IEPUMETD.

Hcnonb3oBaTh GopMyJIbI: IEPUMETPA U IUIOIIAN
MHOT'OYT'OJIBHUKOB, JIJTMHBI OKPYKHOCTH U IUIOLIAAU Kpyra,
00bEMa MPSMOYTOIBHOT0 NTapaJuIeTIeIHUIe 1a.
OnepupoBatb NOHATUAMM: TIPSIMOYTOJIbHAsA CUCTEMA
KOOpPJMHAT, BEKTOP; UCIOJIb30BATh 3TU MOHATHS JIJIS
IIPEICTABIICHNS JAHHBIX U PELICHUS 3a/1a4, B TOM YHCIIE

U3 IpYruX y4eOHbBIX MPEIMETOB.

PemiaTp 3a1a4m Ha NOBTOPEHHUE OCHOBHBIX ITOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXKIY Pa3JIMUYHBIMU YacCTAMHU Kypca.
BeiOupath MeToa U1 pelIeHUs 3a/1a4u.

Pemath 321244 13 NOBCEIHEBHOM )KU3HU
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Y OIIMCaHHbIE
YETBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Havasa
TPUTOHOMETPHH.
Petienne obuumx
TPEYTrOJIbHUKOB.
IIpaBunbHbIE
MHOTOYT OJIbHUKH.
[IpeobpazoBanus
IJIOCKOCTH.
JBmwxenus. [logodue.
Cummerpusi.
I[TInomane.
Brruucnenue
iomaaeu. [ lnomann
NOJIO0HBIX (PUTYD.
JlekapToBbI
KOOpJIMHATHI Ha
IIJIOCKOCTH.

BekTopsl

Ha MJIOCKOCTH

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AITMCKA

B coBpemeHHOM LM(POBOM MUpPE BEpOSATHOCTh M CTAaTHUCTUKA NPUOOpPETaroT BCE OONBIIYI0 3HAYUMOCTb, KaK C TOYKU
3peHHusl MPAKTUYECKUX MPHIIOKEHHUI, TaK U UX POJK B 00pa30BaHMM, HEOOXOAMMOM Ka)XJAOMy 4YesloBeKy. Bospacraer umciio
npodeccuil, npyu OBIaJAECHUHU KOTOPBIMU TpedyeTcst xopoluasi 0a30Bas NOJArOTOBKA B 00JaCTH BEPOATHOCTU U CTATUCTUKH, TaKast
MOJIrOTOBKA Ba)KHA JIJIsl TPOAOKEHUSI 00pa30BaHMS IS YCTIEITHOM MPO(hecCHOHATBHON Kapbephl.

Kaxxaplii 4enoBeK MOCTOSHHO NMPUHUMAET PEIIEHUS HAa OCHOBE MMEIOLIUXCA y HEro JaHHBIX. A a1 000CHOBaHHOIO
IOPUHATHUS PELICHUs B YCIOBHUSIX HEIOCTaTKa WM U30bITKAa MHGOPMAIIMK HEOOXOJUMO B TOM YHUCIE XOPOIIO cPOPMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIIUICHHE.

MMEHHO TO03TOMYy OCTpPO BCTajga HEOOXOAMMOCTh CPOpMUPOBaTh y OOydaromMXcsd (YHKIMOHAJIBHYIO TIPaMOTHOCTD,
BKJIIOYAIOIIYI0O B c€0sl B KayecTBE HEOThEMJIEMOW COCTABIISIIOIIEH YMEHHE BOCIPUHMMATh M KPUTHUYECKH AaHAJIU3UPOBATH
uH(GOpPMAIINIO, TPEACTABICHHYIO B PA3IMYHbIX (pOpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOIMX pEajibHbIX MPOIIECCOB U
3aBUCUMOCTEM, MPOU3BOAUTH IPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IPHUHIIMIIAMU cOOpa, aHAIN3a U NPEICTaBICHUs JaHHBIX U3 Pa3JIMYHBIX cdep
KU3HU OOIIECTBAa U TOCYJApCTBA MPHOOIIAEeT 00y4aronMxcs K OOIIeCTBEHHBIM MHTepecaM. M3ydueHne ocHOB KOMOWHATOPUKU
pa3BMUBAET HABBIKM OpraHU3allMy Iepedopa M MoJcuéra Ynuciaa BApUAHTOB, B TOM UYUCIIE B IMPUKIAIHBIX 3a/adyaX. 3HAKOMCTBO C
OCHOBaMHU Teopuu rpadoB co3gaér maremaTuueckwii  (GyHIaMEHT  Ans  (OPMHUPOBAHUS  KOMIIETEHIIMH B 00JIacTH
UHPOpMaTUKU M UU(PPOBBIX TexHONOruil. Ilpy u3ydeHMM CTaTUCTUKM W BEPOATHOCTH OOOTraIlaroTCs IpeCTaBICHUS
00y4aromMXxcs O COBPEMEHHOW KapTHHE MHpPA M METOJIax €ro UCCiel0BaHusd, (popMUpYyeTCs MOHUMAaHUE POJIM CTATUCTUKU Kak
UCTOYHHMKA COLMAIbHO 3HAYMMON MH(OPMALIMU U 3aKJIabIBAIOTCS. OCHOBBI BEPOSTHOCTHOI O MBIIIJIEHUSI.

B coOTBETCTBUM C JaHHBIMU LIEJIIMH B CTPYKTYpE€ IPOrpaMMbl y4eOHOro Kypca
«BeposTHOCTh U CTAaTHCTHKA» OCHOBHOT'O OOIIEro 00pa30BaHUs BBIJIEICHBI CIEAYIOLIUECOAEPKATEIbHO-METOANYECKHUE JINHUU:
«IIpencraBneHue gaHHBIX U ONHCATENbHASI CTATUCTUKA», «BeposATHOCTHY», «DIeMEeHThl KOMOUHATOPUKNY», «BBeneHNE B TEOpUIO
rpadoBy.

Conepxxanne nunHun «llpeacraBneHue JaHHBIX M OMNMCATEIbHAs CTATUCTHKA» CIYXKUT OCHOBOM JUIsl (POPMHUpPOBAHUS



HABBIKOB paboOThl ¢ MHPOpMAILMEN: OT YTEHUSI U MHTEpHpeTaluy MHGOpMAILMK, MPEICTABICHHON B Ta0JMIAaX, HA JUarpaMMax
rpadukax, 70 cOopa, MPEACTABICHHWS W aHAIW3a JAHHBIX C HCIIOJIH30BAHUEM CTATHCTHUYECKUX XapaKTEPUCTUK CPEIHUX U
pacceuBanusd. PabGoras ¢ pgaHHbIMH, OOywaroluecs Yyd4aTcsi CUUTBIBaTh W MHTEPIPETHPOBATH JAHHBIC, BbBIJABUTATh,
apryMEHTHUPOBATh W KPUTHUKOBATh MPOCTEHINME TUIOTE3bl, Pa3MbIIUIATh HaJ (haKTOpaMH, BBI3BIBAIOIIUMHU W3MEHYUBOCTb, U
OLICHUBATh UX BIUSHHUE HA pacCCMaTPUBAEMbIE BETUUUHBI M IIPOLIECCHI.

NHTYUTUBHOE MpENICTaBICHUE O CIy4ailHONM M3MEHUYMBOCTH, MCCJIEAOBAHHUE 3aKOHOMEPHOCTEH M TEHACHIMNA CTAHOBUTCS
MOTHBUPYIOLIEN OCHOBOM JUISI HM3YYEHHs] TEOPUM BEPOSATHOCTEH. bOIblIoe 3HAaYEHHE HMEKT IPAKTHYECKHE 3aJaHus, B
YaCTHOCTHOIBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJIECTISIMH.

[ToHsiTHE BEPOSATHOCTH BBOAMUTCS KAaK Mepa MpaBAOINOAO0Ous ciiydailHoro coOwiTusa. [Ipm m3ydeHuum ydeOHOro Kypca
oOyyJaromuecs: 3HAKOMSTCS C MPOCTEHIIMMHU METOJaMHU BBIUYMCICHUS BEPOSTHOCTEH B CIIyYalHBIX OKCIEPUMEHTax C
PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMUA HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, TO3BOJIIONIMMHU CTaBUTh M pemiaTh Oolee
CIOXHBIE 3a7aud. B ydeOHbII Kypc BXOISAT HayalbHbIE MPEACTABICHUS O CIyYallHBIX BENWYMHAX M MX YHCIOBBIX
XapaKTepUCTHUKAX.

B pamkax  ydeOHOro Kypca  OCYIIECTBIISIETCS ~ 3HAKOMCTBO  OOYYAlOLIUMXCS C MHOXKECTBAMU U OCHOBHBIMU
orneparusiMi HaJ, MHOXECTBAMH, PACCMATPUBAIOTCS MPUMEPHl MPUMEHEHUS ISl PEIIeHUs 3a7ad, a TakKe HCIOJb30BaHUS B
JPYrUX MaTeMaTHYeCKUX KypcaxX U Y4eOHBIX MpeaMeTax.

B 7-9 kiaccax u3yudaercsi yueOHBIN Kypc «BeposSTHOCTh M CTaTUCTHKa», B KOTOPBIM BXOAAT pasnensl: «[IpencraBienue
JNAHHBIX U OMHUCATEIbHAsl CTATUCTUKA,

«BeposTHOCTEY, «DNeMEHTh KOMOMHATOPUKNY, «BBeaeHne B Teoputo rpadoB».

OOmiee YMCIIO YacoB, PEKOMEHIOBAHHBIX [IJII M3YUYCHHUS YYEOHOro Kypca
«BepostHOoCTh M cTratucThka», — 102 vaca: B 7 kiacce — 34 vaca (1 gac B Hemenmo),B 8 kinacce — 34 yaca (1 yac B Hezemo),
B 9 kimacce — 34 yaca (1 yac B HeaEIIO).

COJAEPXAHME OBYYEHUA 7 KJIACC

[IpencraBnenne AaHHBIX B BUAE TaOiuil, auarpamm, rpadukoB. 3amnoIHEHUE
Ta0JINII, YTEHUE U MOCTPOCHUE AMArpaMM (CTOIOMKOBBIX (CTOIOYATHIX) M KPYTOBbIX). UTeHHEe TpaduKoB peasbHBIX MPOIECCOB.
N3Bneuenue nupopmaruu u3 1uarpaMm 1 TabJInIl, UCIIOIb30BAHUE U UHTEPHIPETAIUS JAHHBIX.

OmnucaTenbHas CTaTUCTUKA: cpefHee apudMeTHYecKoe, MeMaHa, pa3mMax, Haubosbllee 1 HauMEHbIIee 3HaUeHusT Habopa



YUCJIOBBIX NaHHBIX. [ [puMepsl ciiydyaliHONU3MEHUYUBOCTH.

Crny4aifHblil 3KCIIepUMEHT (OMbIT) U clydaiiHoe coObiThe. BeposTHOCTH M yacToTa. Pojib MaJIOBEPOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B MPpUpOE U B ob1iecTBe. MOHETa U UTpalibHAsl KOCTh B TEOPUHU BEPOSITHOCTEH.

['pad, BepmmHa, pedpo. Crenens BepmuHbl. Ynucno pédep U cyMMapHas CTeneHb BepliuH. [IpencraBieHue o CBSI3HOCTH
rpada. Ilemn m mukael. [Iytu B rpadax. O6xonm rpada (siinepoB myth). [IpeacrtaBieHue o0 opueHTHpOBaHHOM rpade.
Pemenue 3anadc nomoisko rpados.

8 KJIACC

[IpencraBieHne JaHHBIX B BUIE TAOIUII, TUarpamm, rpaduKosB.

MHOXECTBO, DJIEMEHT MHOXECTBA, MOAMHOXeCTBO. Omepanmuu HaJI MHOXKECTBAMHU: OOBEAMHEHHE, IepeceUcHue,
nomnonHenue. CBOMCTBA orepalyii HajJ, MHOKECTBAMU: TIEPEMECTUTEIILHOE, COYETaTeNIbHOE, PaCIPENCITUTEIILHOE, BKIIOUCHIS.
Hcnonp3oBanne Tpaduueckoro MpeACTaBICHUS MHOXKECTB JUIsl ONMUCAHUS PEATbHBIX TMPOIECCOB W SBJIICHHWMA, MPH PEUICHUU
3a/ay.

M3mepeHne pacceuBaHus JTaHHBIX. J[Mcmiepcus U cTaHaapTHOE OTKJIIOHEHHE YMCIIOBBIX HA00OpoB. /lnarpamMma paccenBaHMs.

DneMeHTapHbIe COOBITHS ciydaifHOro omnbita. CirydaiiHbie coObITHS. BeposTHOCTH cOOBITHI. OTBITH ¢ PABHOBO3MOKHBIMH
AMeMEHTapHBIMU CcOoObITHAMH. CiydaliHbiii BbIOOp. CBSI3h MEXIY MAJOBEPOSTHBIMH W TMPAKTHYECKH JOCTOBEPHBIMHU
COOBITUSIMUB MIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoMCTBa IepEBbEB: EAUMHCTBEHHOCTD IYTH, CYIIIECTBOBAHNE BUCAYCH BEPIIMHBI, CBA3b MEXKIY YHMCIIOM BEPIIHH U
guciioM péodep. [IpaBmno ymHokeHus. Penenne 3amad ¢ momomiso rpados.

[IpotuBomnonoxueie coObiTus. Juarpamma Ditnepa. O0beauHeHne U mnepeceueHue coObiTuil. HecoBMmecTHBIE COOBITHS.
dopMya CIOXKEHUs BEPOSITHOCTEH. YCIIOBHAs BEpOATHOCTH. [IpaBuio ymHoxeHus. HeszaBucumpbie coObiTus. [IpeacraBineHue
JKCIIEpUMEHTa B BHUJE JiepeBa. PemieHue 3a7a4  Ha HAXOXKIACHUE BEPOSTHOCTEH C MOMOIIBIO JiepeBa CIy4yalHOTO
AKCIIEPUMEHTA, Uarpamm Dusepa.

9 KUIACC

[IpencraBienne NaHHbIX B BHUJI€ TAOJIUL, AUMArpamM, rpa@uKoB, UHTEpIpeTalus JaHHbIX. YTeHHe U MOCTPOeHHE TaOull,
quarpaMM, rpauKoB MO PeaJbHbIM JaHHBIM.
[lepecranoBku u (akTopuan. Coueranus u yucio coueranui. TpeyronsHuk Ilackans. Pemenue 3aiay ¢ ucnojib30BaHUEM



KOMOWHATOPHUKH.

['eomerpuueckass BeposaTHOCTh.  CiydailHBIH  BBIOOP TOYKM W3  (UTYPHI HA TUIOCKOCTH, U3 OTPE3Ka U U3 JIYT'H
OKPY’KHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepust ucnbiTaHuid 10 nepBoro ycmnexa. Cepusi ucnbitaHud bepunymin. BepositHocTn
coOBITHI B cepuM HCTIbITaHuN bepHyu.

CnydaiiHass BeNMYMHA W PACIpENEICHUE BEPOSITHOCTEH. MaremaTudyeckoe OxuaaHnne u aucnepcus. [Ipumepsl
MAaTeMaTHUYECKOr0 OKHMIAHUSA KaK TEOPETHUYECKOrO CPEAHErO0 3HAYECHUS BEIMYMHBI. MaTeMaTH4ecKoe OKHAAHWUE U JUCIIEPCUS
CIIy4alHOM BEJIUYUHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyumy.

[TonsiTue o 3akoHe OonbiuX yucen. M3aMepeHue BeposiTHOCTEH ¢ TIOMOIIIBIO YacTOT.

Ponb u 3HaueHne 3akoHa OOIBIITUX YKUCEI B PUPOJIE U OOIIECTBE.

IHNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbIE PE3yNIbTATHl OCBOCHMSI IPOrpaMMbl yUEOHOI0 Kypca K KOHIly 0OOydeHus B / KJjacce:

Yurate uH(pOpMalLNio, NPEACTABICHHYI0 B TaOdMIAX, HA JAUarpamMmax, MPeICTaBiIsATh JaHHbIE B BUJE TaOJHUL, CTPOUTH
JauarpaMMel (CTOIOUKOBBIE (CTOIOUATHIC)M KPYTOBBIE) 10 MACCUBAM 3HAUCHHIA.

OmnuceIBaTh U UHTEPIPETUPOBATH PEaIbHbIE YUCIOBBIE JaHHbIE, MPEACTABICHHbIEC B TA0IUIAX, HA AUarpaMMax, rpapukax.

Wcnonb3oBaTh JUIsl ONMCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKH: CpelHee apu@meThdyeckoe, MeauaHa,
HauOoJbllIee U HAaUMEHbIIIee 3HAYEHUSs, pa3Max.

HmeTs mpencTaBiieHHe O CIy4alHOW W3MEHYMBOCTH HA TMpHUMepax IeH, (U3NYECKUX BEIUYUH, AHTPOIMOMETPUUECKUX
JAHHBIX, UMETh IIPEICTABIIEHUE O CTATUCTUYECKOW YCTOMYHUBOCTH.

[IpenmeTHBIC PE3YIBTATHl OCBOCHHSI IPOTPAMMBI YI€OHOTO Kypca K KOHITy 0OydeHus B 8 Kjacce:

W3BnekaTs u mpeoOpa3oBbIBaTh WH()OpPMAIUIO, MPEJACTABICHHYIO B BHJE TaOIHI], JUarpaMm, TpaduKoB, MPEICTABIATH
JaHHBIC B BUJIC TAOIHII, TUarpaMM, rpaduKoB.

OnuceIBaTh TAHHBIC C TIOMOIIBIO CTATUCTUYECKUX MTOKA3aTENICH: CPETHIX 3HAUCHUWH MEp pacceuBaHus (pa3Max, TUCTICPCHSI
Y CTaHJApTHOE OTKJIOHEHUE).

HaxoauTe 4YacTOTBHI YHCIIOBBIX 3HAYCHWH M YacTOThI COOBITHHA, B TOM YHCJIE IO pe3yibTaTaM H3MEPCHHH U



HAOJTIOIEHUH.

HaxomuTe BEpOATHOCTH CIyY9alHBIX COOBITHI B OIBITaX, 3Has BEPOSITHOCTU JJIEMEHTAPHBIX COOBITHI, B TOM YHCIIC B
OIBITaX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHCOOBITUSIMHU.

Hcnonbs3oBaTh rpaduyeckue MOACIH: JIEPEBO CIIYIalHOTO SKCIIEPUMEHTA, JUarpaMMbl Djepa, YuciioBas IpsMasl.

OnepupoBaTh MMOHATHUSIMH: MHOXXECTBO, ITOAMHOYKECTBO, BBITIOJIHATH OIEpalldd HaJl MHOXECTBAMHU: OOBCIMHCHHE,
nepecedeHue, JOMOTHCHHE, TIEPEIUCIISITh DJIEMEHTH MHOXKECTB, IPUMEHSITH CBOMCTBA MHOXKECTB.

Hcronb30BaTh rpaduueckoe MpeICTaBIICHHEe MHOKECTB M CBSI3CH MEXKIYy HUMH JIJIsi ONTUCAHUS MPOIIECCOB M SIBJICHUH, B
TOM YHCJIC IIPH PEIICHUH 3a7a4 U3 JIPYruX yIeOHBIX IPEIMETOB U KYPCOB.

[TpenmeTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMBbl Y4eOHOr0 Kypca K KOHIly o0yuenus B 9 kJacce:

W3BnekaTs U mpeoOpa3oBbIBaTh MHGOPMAIHIO, TPEICTABICHHYIO B Pa3IMYHBIX UCTOYHUKAX B BHJIC TAOJHII, JUATPAMM,
rpaduKoB, IPEICTABIATh JaHHBIE B BUE TAOIUI, AUArpaMM, rpapuKoB.

Pemate  3amaud  OpraHuM30BaHHBIM  TepedOpoOM BAPUAHTOB, a  TaKXecC MCIOJIb30BAaHHUEM KOMOMHATOPHBIX
paBU U METOZOB.

Hcnonp30BaTh ONMMCATENIbHBIE XaPAKTEPUCTUKH IS MACCUBOB YHMCJIOBBIX JAHHBIX, B TOM YUCII€ CPEAHUE 3HAUECHUS U MEPBI
pacceuBaHus.

HaxoauTh 4acToThl 3HaUYCHWN M YaCTOThI COOBITHS, B TOM YHUCJIE MOJB3YSICh Pe3ybTaTaMH MPOBEAEHHBIX U3MEPECHUU U
HAOJIFOICHU.

HaxoauTh BEpOATHOCTH CIy4alHBIX COOBITUNA B M3YYEHHBIX OMNBITAX, B TOM YHCJIE B OIBITaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH, B CEPHUSAX HCIBITAHUIIO0 MEPBOIO ycrexa, B CepUsIX UCTIbITaHUN bepHysuiu.

HNmeTp npencraBieHue O CIyd4aiiHOM BEJIMYUHE U O PACIIpeieSIeHuU BeposiTHOCTEN. UmeTh IIPEJICTABIICHUE O 3aKOHE
OOJIBIIIUX YUCEN KaK O MPOSBICHUHU 3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIUX YUCET
B TIPUPOJIC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena |KonuuectBo OcHOBHOE cosiepxKaHue OCHOBHBIC BUJIBI JISATCITLHOCTH 00YUYaOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBienue qaHHBIX 7 [IpencraBiieHre TaHHBIX OcBanBaTh cNOcoObI NPE/ICTABICHUS

B Tabnuiax. [Ipaktuueckue
BBIYHCIICHUS 110 TaOJIUYHBIM
JNaHHbIM. V3BIeueHune u
WHTEpHpeTanus TaOIMIHbIX
naHHbIX. [IpakTrueckas
paborta «Tabauiby.
['pacuueckoe
MPEICTABICHUE JAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpamm. Urenue u
MOCTPOCHUE TUArPAMM.
[Ipumeps! nemorpaduyeckux
TUarpaMM.

[IpakTuueckas padbora
«JlnarpaMmbD»

CTaTHCTUYECKUX JAHHBIX U YUCIOBBIX MACCHBOB
C MOMOIIBIO TAOJIUIL ¥ IUAarpaMM C UCIOIb30BaHUEM
aKTyaJbHBIX M BaXKHBIX JAHHBIX (IeMorpaduueckue
JaHHbIE, IPOU3BOJICTBO MPOMBIIIEHHON U
CEJIbCKOXO3SIICTBEHHOM MPOYKIIMH, OOLIECTBEHHBIE
Y TIPUPOIHBIC SIBIICHUS).

N3yuyaTs MeTOABI pabOTHI C TAOJTUIHBIMU U
rpadUIECKUMU MIPEICTABICHUSIMU JaHHBIX

C TIOMOIIBIO HU(POBBIX PECYPCOB B X0J1€
NPAKTUYECKUX padboT

OmnmncarenbHas CTaTUCTHUKA

Yucnossie Habopbl. CpenHee
apu(MeTHIecKoe.
Menuana yucioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOM HabOp, Mepa
IEHTPaJIbHON TEHASHIIUM (Mepa IIEHTPa), B TOM YUCIIC
cpennee apupMeTHIECKOE, MEIMaHa.
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Y CcTOMYUBOCTS MEJIMAHBI.
[IpakTuueckas padora
«CpeHne 3Ha4eHUs.
Hawnbonbliiee 1 HauMeHbIIIEE

3HAYEHMS YUCIIOBOTO HAbopa.

Pasmax

OnucpIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
cpemHero apupMeTHIeckoro U MeJanansl. Pemats
3a/1aqm.

H3yuathb cBOlicTBAa CpeTHUX, B TOM YHCIIE

C TIOMOIIBIO TU(POBBIX PECYPCOB, B XO/I€
OPAKTUYECKUX padoT.

OcBauBaTh NOHSATHS . HAUOOIBIIIEE U HANMEHBIIIEE
3HAYEHHS YUCIOBOTO MacCHBa, pa3Max.

PemaTh 3a1a4u Ha BEIOOp crioco0a OMMCAaHUS
JTaHHBIX B COOTBETCTBUH C IPUPOJION TaHHBIX U
HEJISIMU UCCIIEIOBAHUS

CnyuaiiHasi ©3MEHYUBOCTD

CiyyaiiHast U3MEHYHUBOCTD
(mpumepsl). Yactora
3HAYEHUU B MACCUBE
naHHbIX. [ pynnmpoBka.
I'mcrorpamMMsl.
[IpakTuueckas padbora
«Crny4aiiHasi ”3BMEHYUBOCTH)

OcBauBaTh NOHATHS . YaCTOTA 3HAUCHUI B MAaCCHUBE
JIAHHBIX, TPYNIIUPOBKA JAHHBIX, THCTOrpaMMa.
CtpouTh 1 aHAJIU3UPOBATH I'MCTOTPAMMBI,
noAOMpAaTh NOAXOAIIMHN Al TPYIIIUPOBKH.
OcBauBath rpaduuecKkue npeIcTaBIeHUs Pa3HbIX
BUJIOB CIIyYallHOW U3MEHUYUBOCTH, B TOM YHCJIE

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB, B XOI€
PaKTUYECKON paboThI

Brenenue B Teoputo rpad)oB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3anauun

¢ nmomorbio rpada. CreneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucio pédbep u cymmapHas
CTeNeHb BepiuH. Llens u

OcBauBaTthb nousitus: rpad, BepurHa rpada, pedbpo
rpada, cTeneHpb (BaJICHTHOCTh BEPIIUHBI), 1IEbh U
LUKIL.

OcBauBaTh NOHATHA: IYTh B Ipade, FHIEpOB NyTh,
o0xon rpada, OpueHTUPOBAaHHBIN Tpad.

PemiaTs 3a1a4M Ha TOMCK CYMMBI CTENIEHEW BEPIINH
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k. [yt B rpade.
[IpencraBinenue o CBI3HOCTH
rpada. O6xon rpada
(sitepoB myTh).
IIpencrasnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha TOUCK 00Xxoza rpada, Ha MOUCK MyTeH

B OPUEHTHPOBAHHBIX Irpadax.

OcBauBaThb cOCOOBI IPEICTABICHUA 33/1a4 U3 Kypca
anreOppl, FEOMETPUU, TEOPUH BEPOSITHOCTEH, IPYTUX
IPEeIMETOB C MOMOLIBIO rpadoB (KapThl, CXEMBI,
AJIEKTPUYECKHE LIETH, (YHKIIMOHATbHbBIE
COOTBETCTBHUSI) HA MpUMeEpax

BeposaTHOCTh 1 yacToTa
CIIy4aHOT'O COOBITHS

Ciy4ailHbIil ONBIT U
Clly4yaiiHOE COOBITHE.
BepositHOCTh M wacToTa
coObITHs. Poinb
MaJIOBEPOSITHBIX U
MPaKTUYECKHU JIOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oO1iecTBe. MoHeTa u
UrpajibHasi KOCTb B TEOPUHU
BEPOATHOCTEH.
[IpakTuueckas pabora
«YacroTa BeIIaJEHUS OpJia

OcBauBaTh NOHATHS: CIIyYaHBIN OIBIT U
cily4ailHoe COOBITHE, MAJIOBEPOSITHOE U MPAKTUYECKHU
JIOCTOBEPHOE COOBITHE.

N3yuaTh 3HA4UMOCTH MAJIOBEPOATHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HAa BaXKHBIX MPUMEPAX
(aBapuu, HECHACTHBIE CIIy4aH, 3alIUTa NEPCOHATBHOM
UHpOpMaIuy, neperaya TaHHBIX).

N3yuyaTh poiib KIACCUYECKUX BEPOATHOCTHBIX
Mojieniel (MOHeTa, urpajibHasi KOCTh) B TEOPUU
BEPOSATHOCTEMN.

Ha0uronaTh 1 M3y4aTh 4acCTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCIIE€ C TIOMOIIBIO0 IHU(PPOBBIX
pECypcoB, B XOi€ MPaKTUYECKO paboThI

O0600611IEHNE,
CHCTEMATHU3ALMA 3HAHUH

[IpencraBineHue qaHHBIX.
OnucarenbHas CTATUCTUKA.
BepossTHOCTB CiiydallHOTO
COOBITHS

IHoBTOPATH U3yUEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

Pemathb 3agaum Ha IpeACTaBICHUE U ONKUCAHUE
JAHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
O0cy:knaTh NpUMepbI CIIy4ailHBIX COOBITHIA,
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MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX
CIIy4alHbBIX COOBITUHM, UX POJIU B IPUPOJIE U KUZHU
YEJI0BEKa

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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8 KJIACC

7 xJjacca

OmnwucarenpHasi CTATUCTHKA.
Crny4aitHasi ©3MEHYUBOCTb.

Cpennue yucioBoro Habopa.

Crny4aitHbie COOBITHS.
BepositHOCTH M 4acTOTHI.
Kiaccuueckne monenu
TEOPUH BEPOSITHOCTEM:
MOHETa U UTPAJIbHAsA KOCTh

HaumenoBanue paznena |KoauuecTBo OCHOBHOE COZIepKaHUE OcCHOBHBIE BUJIBI JIEATEILHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHME Kypca 4 IIpencraBneHne naHHBIX. IHoBTOPSATH U3YYEHHOE U BBICTPAUBATH CUCTEMY

3HaHUM.

Pemiath 3a1auM Ha NpeICTABICHUE U ONUCAHUE
JTAHHBIX C MOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pematp 3a1a4u Ha PEACTABICHUE TPYNITUPOBAHHBIX
JTAHHBIX U OMHUCAHUE CITYYaWHOW U3MEHYMBOCTH.
PemaTh 3a1aum Ha ONpeielICHUE YaCTOThI
CITy4aliHBIX COOBITUH, OOCYKIEHUE TPUMEPOB
CIIy4alHBIX COOBITUI, MAJIOBEPOSTHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIIYIaHBIX COOBITHM, UX
pOJIM B IPUPOJIE U KU3HU YEIIOBEKA

OmnucareapHas CTAaTUCTHUKA.
PaccenBanne qaHHBIX

Otkiionenus. {ucnepcus
YHCIIOBOro Habopa.
CraHgapTHOE OTKIIOHEHUE
YKCIIOBOTrO Habopa.
JlnarpamMmebl pacceuBaHus

OcBauBaTb NOHATHS : JAUCIICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCITIOJIb30BAaTh 3TH XAPAKTCPHUCTHKHU
I OIIMCAHUA paCCCUBAHUSA TdHHBIX.

BBII[BHFEITL THNoTe3bI 00 OTCYTCTBHUH UJIN HAJITUINH
CBsA3H 110 AarpaMmMaM pacCCrBaHUs.

CTpOI/ITL AruarpaMMbl paCCCHUBAaHUS 110 KMCIOIIUMCSA
JaHHBbIM, B TOM 49HCJIC C IIOMOIIbIO KOMIIBIOTCPA
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MHuoxecTBa

MHOKECTBO, TOJMHOXKECTBO.
Omnepaiuu Hax
MHOXKECTBaMHU:
o0BeAMHEHHE, TIEpeceUCHHE,
JOTIOJIHEHHE.

CaoiicTBa onepauui

HaJl MHOYKECTBAMU:
MEePEMECTUTENIBHOE,
COYETaTENbHOE,
pacnpeenuTeNbHOE,
BKJIFOUCHHSI.

['paduueckoe
IpE/ICTaBICHUE

MHOXECTB

OcBauBaTb NOHATHS . MHOXKECTBO, DJIEMECHT
MHO>KECTBa, ITOJIMHOKECTBO.

BbINOJIHATH ONepanyMu Hal MHOKECTBAMU:
o0beIMHEHHE, TIepeceYeHue, JOMOTHEHHUE.
Hcnonb30BaTh CBOMCTBA: TIEPEMECTUTEIIBHOE,
COYETATENIbHOE, PACIIPEAETUTEIbHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpaduieckoe npeacTaBieHue
MHO>XXECTB P OMUCAHUU PEATIBHBIX MPOLIECCOB U
SIBJICHHUM, TIPU PEIICHUH 3a7]a4 U3 IPYTHX YIEOHBIX
MPEIMETOB U KYpCOB

BeposTHOCTH ciiy4ailHOTr o
COOBITUSA

DneMeHTapHbIe COOBITHS.
Cny4aitHbie COOBITHS.
bnaronpustcTByromue
AJIIEMEHTApPHBIE COOBITHS.
BeposiTHOCTH COOBITHIA.
OMnBITH C PABHOBO3MOKHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMHU.
CrnyualiHbIii BEIOOD.
[IpakTuueckas pabora
«OTBITHI

C PaBHOBO3MOXHBIMH

OcBauBaTh NOHATHS: DJIIEMEHTapHOE COOBITHE,
cily4ailHOe COOBITHE KaK COBOKYITHOCTb
0JIaroNpUsATCTBYIOLIUX A1EMEHTAPHBIX COOBITUH,
PaBHOBO3MOYHBIE 3JIEMEHTAPHbIE COOBITHSI.
Pemath 3a1a4n Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITUI TIO BEPOSATHOCTSAM AJIEMEHTAPHBIX COOBITHIA
CIIYYalHOTO OTIBITA.

PemaTh 3a1a4u Ha BBIYMCIIEHUE BEPOATHOCTEM
COOBITHH B OMBITaX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMHU, B TOM YHUCIIE

C IOMOILBI0 KOMITBIOTEPA.
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AJIIEMEHTAPHBIMH
COOBITUAMU

IIpoBoaUTH M U3y4YaTh ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
(c UCTIONTE30BaHUEM MOHET, UTPAIBHBIX KOCTEH,
IPYTUX MOjieNiel) B X0/ MPaKTUIECKON paboThI

Brenenue B Teoputo rpad)oB

HepeBo. CBoiicTBa JiepeBa:
€IMHCTBEHHOCTh MyTH,
CYILIECTBOBAHHE BUCSIYEH
BEPUIMHBI, CBSI3b MEXIY
YUCJIOM BEPIIUH U YUCIOM
pe6ep. [IpaBuino yMHOXKEHUS

OcBauBaTh NOHSITUSA . IEPEBO Kak rpad O6e3 rukIa,
BUCSAYAs BepIIMHA (JIUCT), BETBb JEPEBa, MyTh

B JIEpeBE, TUaMeTp AepeBa.

HM3yuyarh CBOMCTBA JcpeBa: CYIIECTBOBAHUE BUCSYEH
BEPIIUHBI, SAMHCTBEHHOCTH MMYTH MEXIY TBYMS
BEPIIMHAMMU, CBSI3b MEXK]Y UACIOM BEPILIUH U YUCIOM
peoep.

PemaTs 3a1a4u Ha TIOUCK U MEPEUYHCIICHUE MTyTeH

B JIepeBe, OIpeieJIeHIe YUCia BepIIUH Win pédep

B JiepeBe, 00X07] OMHAPHOTO JepeBa, B TOM YHUCIIE

C IPUMEHCHHUEM TIPaBHJIa YMHOKCHUS

Cny4aitHble COOBITHUS

[IpoTHBOIIOIOKHOE COOBITHE.
Huarpamma Diinepa.
OObenuHeHNE U TIepeceueHne
cobbITuil. HecoBmecTHbIE
coObITHs. PopMmyiia
CJIOXEHUSI BEPOSITHOCTEH.
[IpaBWiIO0 yMHOXEHUSA
BEPOSITHOCTEN. Y CIIOBHAA
BepoATHOCTh. HezaBucumble

OcBauBaTh MOHSITHA: B3aMMHO ITPOTHBOIIOJIOKHBIE
COOBITHS, OTIepalluH HAJl COOBITHSAMHU, OObETHHCHUE U
nepecedeHre coObITH, TuarpaMma Jumepa (Diinepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHS.
N3yuaTh TeopeMbl 0 BEPOITHOCTH O0BETUHEHUS
IBYX COOBITHH (POPMYIIBI CIIOKEHUS BEPOSITHOCTEH).
PemaTh 3a1a4u, B TOM YKCIIE TEKCTOBBIC 3a/1a4U

Ha OTPE/ICIICHUE BEPOSITHOCTECH 00ObETUHECHUS U
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coObITus. [IpencraBnenue nepeceueHus COOBITUI C TTOMOIIBIO YUCIOBOU
CJIy4alHOT O SKCIIEPUMEHTA PSIMOMA, Ararpamm Diiepa, GopMyIIbl CIIOKEHHS

B BUJIE JIEpEBA BEPOSITHOCTEH.

OcBanBaTh NOHATHS: IPABUIIO0 YMHOKEHHUS
BEPOATHOCTEMU, YCIOBHAS BEPOATHOCTD, HE3aBUCUMBIE
COOBITHS AEPEBO CIYyYaHHOTO OTIBITA.

HN3yuarts cBolicTBa (ONpe/erneHns ) He3aBUCUMBIX
COOBITHH.

Pemathb 3a1a4u Ha ONpeIEIICHUE U UCTIOJIb30BAHUE
HE3aBUCHUMBIX COOBITHIA.

PemiaTh 3a1a4M Ha MTOMCK BEPOSITHOCTEN, B TOM
YHUCJIE€ YCIOBHBIX, C HCIIOJIb30BAaHUEM JE€PEBA
CIIy4alHOT'O OMbITA

O06001m1eHME, 4 IIpencraBinenne naHHBIX. IHoBTOPATH N3y4EHHOE U BHICTPAUBATH CUCTEMY
CHUCTEMaTHU3alus 3HAHUU OnucarenbHasi CTAaTUCTHKA. 3HAHUU.
['pader. BepositHOCTB PemiaTh 3a1auM Ha NPEICTABICHUE U ONUCAHUE
CIIy4aifHOTO COOBITHS. JAHHBIX C IOMOIIbIO U3YUYEHHBIX XaPAKTEPUCTHK.
DneMeHThl KOMOWHATOPHUKHU PemaTs 3a1a4u ¢ npuMeHeHneM rpagos.

PemaTh 3a1auM Ha HAX0XK/IEHUE BEPOSTHOCTH
CIIy4aHOT'O COOBITHS 110 BEPOSATHOCTSIM
3JIEMEHTAPHBIX COOBITUH, B TOM YHUCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMHU.
PemiaTh 3a1auM Ha HAXOXKJICHUE BEPOSITHOCTEM
00BbEIMHEHUS U TIEpECeUEHUs COOBITHI, B TOM YHUCIIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM IrpadUuecKux
IIPEACTABICHUN U I€PEBA CIIy4alHOI'O OIBITA.
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PemaTthb 3a1a4u Ha repeyrciIeHre KOMOMHAITUN
(uncia mepecTaHOBOK, YUCJIa COUETAHUM ),

Ha HAXOXKJICHUE BEPOSITHOCTEN COOBITHI C
MPUMEHEHUEM KOMOUHATOPUKH, B TOM YHUCIIE

C UCIIOJIb30BaHUEM TpeyroynbHuka [Tackans

OBLIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

34
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9 KJIACC

HaumenoBanue paznena |KomnuectBo OCHOBHOE COZIepKaHUE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHME KypCa 4 IIpencraBinenue naHHBIX. IHoBTOPATH N3yYEHHOE U BHICTPAUBATH CUCTEMY

8 kiacca

OmnucarenpHast CTAaTUCTUKA.
Omnepanuu Hal COOBITUSMH.

HeszaBucuMocCcTh COOBITHIA

3HAHUM.

PemaTs 3a1a4u Ha NpeCTaBICHUE U ONTMCAHUE
JTAHHBIX.

PemaTs 3ag1a4M Ha HAX0XKJICHUE BEPOSTHOCTEN
OOBEAMHEHUS U TIEpeceUeHUsI COOBITUH, B TOM YHCTIE
HE3aBUCUMBIX, C UCIIOJIb30BAHUEM I'papuuecKux
IIPEACTABICHUN U IEPEBA CIIy4alHOI'O OIBITA.
Pemartp 3agaum Ha nepednciaeHre KOMOMHAIMA
(4ncia nepecTaHOBOK, YUCIA COYETAHU ),

Ha HaXO0X/ICHHE BEPOSTHOCTEN COOBITHIA

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIE

C MCIIOJIb30BaHUEM TpeyroyibHMKa [Tackais

DneMeHThl KOMOMHATOPUKHU

ITepectanoBku. PakTopual.

CoueTraHus ¥ YUCIIO
coueTaHuil. TpeyroabHUK
ITackans. [IpakTuueckas
pabota «Brruncienue
BEPOSITHOCTEN

C UCITOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOEHHUS, YIIOPSATIOUYCHHAS Mapa, TPOilKa 00BHEKTOB,
NepecTaHoBKa, (PaKTOpHAIl YUCIIA, COYETAHHUE, YUCIIO
COUYETaHUM, TpeyroiapHuk Ilackans.

PemaTh 3a1aum Ha IepeUnCIICHUE YIOPSIOUEHHBIX
rap, TPOEK, NEPEUYNCICHUE IEPECTAHOBOK

Y COYETAHUI 3JIEMEHTOB PA3JTUYHBIX MHOXKECTB.
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KOMOUHATOPHBIX (PYHKITIHN
AIEKTPOHHBIX TAOIUII»

Pemartp 3aga4m Ha IpUMEHEHNE YK CIIA COUETaHNUN

B airedpe (CokpaliéHHOe YMHOXKEHNE, OMHOM
Hprotona).

Pematp, npuMeHsst KOMOUHATOPUKY, 3a1a4U

Ha BBIYMCIIEHUE BEPOSITHOCTEH, B TOM YHCJIE C TIOMOILBIO
AIIEKTPOHHBIX TAOJIMIL B XOJ1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTh

I'eomerpuueckas
BEpOATHOCTh. Ciry4allHbIN
BBIOOp TOUKH U3 (PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY>KHOCTH

OcBauBaTh NOHSATHE T€OMETPUUECKON BEPOSATHOCTH.
Pemars 3a1aum Ha HAX0XKJACHUE BEPOSTHOCTEU

B ONBITaX, MPEJACTABUMBIX KaK BIOOP TOUYEK

W3 MHOT'OYT'OJIbHUKA, KPYTra, OTPE3Ka WU AyTU
OKPY>KHOCTH, YUCIIOBOT'O IIPOMEXKYTKA

HcnbiTanus bepryiuimn

UcnibiTanue. Ycnex u
Heynaua. Cepusi HCTIBITAaHUN
710 TIEPBOr0 ycrexa.
Ucneitanus bepuynnu.
BepostHocTH cOOBITHI

B CEPUU UCIIBITAHUN
bepuynnu. [lpaktuueckas
pabora «/cnpiTanus
bepnymm»

OcBanBaTh NOHATHSA UCIIBITAHUE, DIIEMEHTAPHOE
cOOBITHE B UCTIBITAHUH (YCIIEX U HEy/laya), cepus
WCIIBITAHUW, HACTYIUIEHHUE MEPBOrO ycIexa
(Heynaum), cepust ucnsiTanuii bepaysm.

Pemate 3a1a4m Ha HAX0XKACHUE BEPOSITHOCTEN
COOBITHI B CEpUU UCTIIBITAHUNA JJO IEPBOr0 yCIexa,
B TOM YHCJIE€ C MPUMEHEHHEM (POPMYJIIBI CYyMMBI
reOMETPUUECKOU MPOTrPECCUM.

Pemats 3a1a4n Ha HAXOXKAECHUE BEPOSITHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUM
bepHyM, Ha HAXOKIEHUE BEPOSITHOCTH
ONPENENEHHOrO YUCIIA YCIEXOB B CEPUN UCTIBITAHUN
bepnymm.

N3yuath B X0/1e MPAKTUYECKOiIl padoThI,
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B TOM YHCJIE C TTIOMOIIBIO MU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTHU B CEPUU UCIIBITAHUMI
bepuynnu

CnyvaiiHasi BEJIMYMHA

CrnydaiiHasi BeJIMYUHA U
pacrpeneneHue
BEPOATHOCTEH.
MaremaTtndeckoe OKHUIaHue
Y IACTIEPCUS CIIyYalHON
BeNM4YUHEL. [Ipumepsl
MAaTEMAaTHYECKOr 0 OKUAAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS
BEJIMYMHBI.

[TonsiTHe 0 3aKOHE OOIBIINX
yucen. U3mepenue
BEPOSTHOCTEN € TIOMOIIBIO
yacToT. [IpuMmenenue 3akona
OOJIBIINX YHCEN

OcBOUTDH NOHATHS . CIIydailHasl BEJTUYMHA, 3HAYCHUE
CJIIy4allHOM BEJIMYUHBI, PACIIPEICIICHUE
BEPOATHOCTEH.

N3y4yath u 00CyK1aTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIIYYallHBIX BEJIUYHH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEJIEHUS], IPYrue
VM3MEHUYMBBIE BEJIMUUHBI, PACCMATPUBABIINECS

B KypC€ CTATUCTUKH), MOJEIbHBIX CIy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH ONBITAMU
(bpocaHre MOHETHI, UTPATLHON KOCTH, CO CIyYailHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHSA: MATEMATUYECKOE OKUJAHUE
CIIy4yallHOW BEJIMYMHBI KaK TEOPETUYECKOE CPEHEE
3HAYEHHUE, TUCIIEPCUSI CIIyYalHOM BEJIMYMHBI KaK
aHAJIOT TMCIIEPCUU YHCIIOBOTO Habopa.

PemiaTp 3a1aum Ha BEIYMCIIEHUE MATEMATHUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOU CIIy4YalHOMN
BEJIMYMHBI 110 33JTaHHOMY PaCIPEICIICHUIO, B TOM
YUCJIE 3374, CBSI3aHHBIX CO CTPAaXOBAaHUEM U
JIOTEPESIMHU.

3HAKOMMTBHCH C MATEMATUYECKUM OKHUJIAHUEM U
JIACTIEPCUEN HEKOTOPBIX PaCIPENEIICHUI, B TOM
YHUCJIE PACTIPEAECICHUS CIyYaiiHON BEIMYUHBI «UHUCIIO
YCIIEXOB» B CEPUH UCIIBITAaHUM bepHyIuin.




N3yuyaThb 4acTOTy COOBITHS B TIOBTOPSIOIINXCS
CIIy4alHBIX OINBITAX KAaK CIy4alHYIO BEJINYMHY.
3HAKOMMTBCS C 3aKOHOM OOJIBITHX uncel (B hopme
bepuyinnun): mpu G0bIIOM YKCIie OTIBITOB YacTOTa
COOBITHS OJIM3KA K €0 BEPOSITHOCTH.

Pematsb 3a1a4u Ha U3MEpEHNE BEPOSTHOCTEN

C MOMOIIBIO YacTOT. O0CYyKAaTh POJIb 3aKOHA
0O0JBIINX YKCesl B 000CHOBAHMH YaCTOTHOTO METOA
M3MEPEHUS BEPOSITHOCTEM.

O0cy:knaTh 3aK0H OOJIBIINX YHUCEI KAaK MNPOSBICHUE
CTaTUCTUYECKON YCTOWYHMBOCTHA B U3MEHUYNBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJBIINX YUCEN B MPUPOJAE U
B JKU3HU YEJIOBEKA

O060011eHNE, KOHTPOITH 10 [IpencraBiieHne 1aHHBIX. IIoBTOPATH N3YyUYEHHOE U BBICTPAUBATH CUCTEMY
OmnucaTenbHasi CTAaTUCTHKA. 3HAHHM.
BepositHOCTB citydaitHOro PemiaTp 3a1a4um Ha IPEACTABIIEHNUE U ONUCAHUE
COOBITHSA. DIIEMEHTHI JTAHHBIX.
komOuHaropuku. Cinydaiiasle | PemaTh 3aga4u Ha HAXOXKICHUE BEPOSTHOCTEH
BEJIMYMHBI U PACTIPEICIICHUS COOBITHH, B TOM YHCJIE B OIBITAX C

PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU,
BEPOSITHOCTE 00bEIMHEHUS U NTePECeUEHUS
COOBITH, BBIYUCIISTH BEPOSITHOCTU B ONBITAX

C CEpUAMU CIIyYalHBIX UCIIBITAHUN

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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